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ADENOVIRUS POLYNUCLEOTIDES AND POLYPEPTIDE

FIELD OF THE INVENTION

The present invention relates to isolated polynucleotide and polypeptide sequences
derived from novel chimp adenovirus ChAd155, as well as to recombinant polynucleotides,
vectors, adenoviruses, cells and compositions comprising said polynucleotide and
polypeptide sequences.

BACKGROUND OF THE INVENTION

Adenovirus has been widely used for gene transfer applications due to its ability to achieve
highly efficient gene transfer in a variety of target tissues and large transgene capacity.
Conventionally, E1 genes of adenovirus are deleted and replaced with a transgene
cassette consisting of the promoter of choice, cDNA sequence of the gene of interest and
a poly A signal, resulting in a replication defective recombinant virus.

Recombinant adenoviruses are useful in gene therapy and as vaccines. Viral vectors
based on chimpanzee adenovirus represent an alternative to the use of human derived Ad
vectors for the development of genetic vaccines.  Adenoviruses isolated from
chimpanzees are closely related to adenoviruses isolated from humans as demonstrated
by their efficient propagation in cells of human origin. However, since human and chimp
adenoviruses are close relatives, serologic cross reactivity between the two virus species
is possible.

There is a demand for vectors which effectively deliver molecules to a target and minimize
the effect of pre-existing immunity to selected adenovirus serotypes in the population.
One aspect of pre-existing immunity that is observed in humans is humoral immunity,
which can result in the production and persistence of antibodies that are specific for
adenoviral proteins. The humoral response elicited by adenovirus is mainly directed
against the three major structural capsid proteins: fiber, penton and hexon.

Vectors, compositions and methods of the present invention may have one or more

following improved characteristics over the prior art, including but not limited to higher
productivity, improved immunogenicity and increased transgene expression.

SUMMARY OF THE INVENTION
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In one aspect, the present invention provides an isolated recombinant adenoviral
polynucleotide, wherein the polynucleotide encodes a polypeptide comprising: (a) a
polypeptide having the amino acid sequence according to SEQ ID NO: 3; (b) a polypeptide
having the amino acid sequence according to SEQ ID NO: 5; and (c) a polypeptide selected
from the group consisting of (i) a polypeptide having the amino acid sequence according to
SEQ ID NO: 1; and (ii) a functional derivative of a polypeptide having the amino acid
sequence according to SEQ ID NO: 1, wherein the functional derivative has an amino acid
sequence which is at least 80% identical over its entire length to the amino acid sequence of
SEQ ID NO: 1; wherein the polynucleotide comprises a mutation or deletion which renders
non-functional at least one gene of an adenoviral genomic region selected from the group
consisting of E1A, E1B, E2A, E2B, E3 and E4.

In a further aspect, the present invention provides an isolated recombinant adenoviral
polynucleotide, wherein the polynucleotide encodes a polypeptide comprising: (a) a
polypeptide having the amino acid sequence according to SEQ ID NO: 1; (b) a polypeptide
having the amino acid sequence according to SEQ ID NO: 3; and (c) a polypeptide having the
amino acid sequence according to SEQ ID NO: 5; wherein the polynucleotide comprises a
mutation or deletion which renders non-functional at least one gene of an adenoviral genomic
region selected from the group consisting of E1A, E1B, E2A, E2B, E3 and E4.

Also described herein is an isolated polynucleotide, wherein the polynucleotide encodes a
polypeptide selected from the group consisting of:

(a) a polypeptide having the amino acid sequence according to SEQ ID NO: 1,

(b) a functional derivative of a polypeptide having the amino acid sequence according to SEQ
ID NO: 1, wherein the functional derivative has an amino acid sequence which is at least 80%
identical over its entire length to the amino acid sequence of SEQ ID NO: 1, and

(c) a polypeptide having the amino acid sequence according to SEQ ID NO: 3.

Also described herein is a recombinant polynucleotide comprising a polynucleotide selected
from the group consisting of:

(a) a polynucleotide which encodes a polypeptide having the amino acid sequence according
to SEQ ID NO: 1,

(b) a polynucleotide which encodes a functional derivative of a polypeptide having the amino
acid sequence according to SEQ ID NO: 1, wherein the functional derivative has an amino
acid sequence which is at least 80% identical over its entire length to the amino acid
sequence of SEQ ID NO: 1, and

(c) a polynucleotide which encodes a polypeptide having the amino acid sequence according
to SEQ ID NO: 3.
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Also described herein is a recombinant vector comprising a polynucleotide selected from the
group consisting of:

(a) a polynucleotide which encodes a polypeptide having the amino acid sequence according
to SEQ ID NO: 1,

(b) a polynucleotide which encodes a functional derivative of a polypeptide having the amino
acid sequence according to SEQ ID NO: 1, wherein the functional derivative has an amino
acid sequence which is at least 80% identical over its entire length to the amino acid
sequence of SEQ ID NO: 1, and

(c) a polynucleotide which encodes a polypeptide having the amino acid sequence according
to SEQ ID NO: 3.

In a further aspect the present invention provides a recombinant adenovirus comprising a
polynucleotide encoding a polypeptide comprising: (a) a polynucleotide which encodes a
polypeptide having the amino acid sequence according to SEQ ID NO: 3; (b) a polynucleotide
which encodes a polypeptide having the amino acid sequence according to SEQ ID NO: 5;
and (c) a polynucleotide selected from the group consisting of (i) a polynucleotide which
encodes a polypeptide having the amino acid sequence according to SEQ ID NO: 1 and (ii} a
polynucleotide which encodes a functional derivative of a polypeptide having the amino acid
sequence according to SEQ ID NO: 1, wherein the functional derivative has an amino acid
sequence which is at least 80% identical over its entire length to the amino acid sequence of
SEQ ID NO: 1; wherein the adenovirus comprises a mutation or deletion which renders non-
functional at least one gene of a genomic region selected from the group consisting of E1A,
E1B, E2A, E2B, E3 and E4.

Also described herein is a recombinant adenovirus comprising at least one polynucleotide or
polypeptide selected from the group consisting of:

(a) a polynucleotide which encodes a polypeptide having the amino acid sequence according
to SEQID NO: 1,

(b) a polynucleotide which encodes a functional derivative of a polypeptide having the amino
acid sequence according to SEQ ID NO: 1, wherein the functional derivative has an amino
acid sequence which is at least 80% identical over its entire length to the amino acid
sequence of SEQ ID NO: 1,

(c) a polynucleotide which encodes a polypeptide having the amino acid sequence according
to SEQ ID NO: 3,

(d) a polypeptide having the amino acid sequence according to SEQ ID NO: 1,
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(e) a functional derivative of a polypeptide having the amino acid sequence according to SEQ
ID NO: 1, wherein the functional derivative has an amino acid sequence which is at least 80%
identical over its entire length to the amino acid sequence of SEQ ID NO: 1, and

(f) a polypeptide having the amino acid sequence according to SEQ ID NO: 3.

In a further aspect the present invention provides a composition comprising a polynucleotide
encoding a polypeptide comprising: (a) a polynucleotide which encodes a polypeptide having
the amino acid sequence according to SEQ ID NO: 3; (b) a polynucleotide which encodes a
polypeptide having the amino acid sequence according to SEQ ID NO: 5; and (c) a
polynucleotide selected from the group consisting of (i) an isolated recombinant
polynucleotide which encodes a polypeptide having the amino acid sequence according to
SEQ ID NO: 1; and (ii) an isolated recombinant polynucleotide which encodes a functional
derivative of a polypeptide having the amino acid sequence according to SEQ ID NO: 1;
wherein the functional derivative has an amino acid sequence which is at least 80% identical
over its entire length to the amino acid sequence of SEQ ID NO: 1; and a pharmaceutically
acceptable excipient, wherein the composition comprises a mutation or deletion which
renders non-functional at least one gene of a genomic region selected from the group
consisting of E1A, E1B, E2A, E2B, E3 and E4.

Also described herein is a composition comprising at least one of the following:

(a) a polynucleotide which encodes a polypeptide having the amino acid sequence according
to SEQID NO: 1,

(b) a polynucleotide which encodes a functional derivative of a polypeptide having the amino
acid sequence according to SEQ ID NO: 1, wherein the functional derivative has an amino
acid sequence which is at least 80% identical over its entire length to the amino acid
sequence of SEQ ID NO: 1,

(c) a polynucleotide which encodes a polypeptide having the amino acid sequence according
to SEQ ID NO: 3,

(d) a polypeptide having the amino acid sequence according to SEQ ID NO: 1,

(e) a functional derivative of a polypeptide having the amino acid sequence according to SEQ
ID NO: 1, wherein the functional derivative has an amino acid sequence which is at least 80%
identical over its entire length to the amino acid sequence of SEQ ID NO: 1, (f) a polypeptide
having the amino acid sequence according to SEQ ID NO: 3,

(g) a vector comprising a polynucleotide as described in (a), (b) or (¢} above, and

-3a-
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(h) a recombinant adenovirus comprising a polynucleotide as described in (a), (b) or (c)
above,

and a pharmaceutically acceptable excipient.

In a further aspect the present invention provides a cell comprising: (a) a polynucleotide
which encodes a polypeptide having the amino acid sequence according to SEQ ID NO: 3;
(b) a polynucleotide which encodes a polypeptide having the amino acid sequence according
to SEQ ID NO: 5; and (c) a polynucleotide selected from the group consisting of (i) a
polynucleotide which encodes a polypeptide having the amino acid sequence according to
SEQ ID NO: 1; and (ii)) a polynucleotide which encodes a functional derivative of a
polypeptide having the amino acid sequence according to SEQ ID NO: 1, wherein the
functional derivative has an amino acid sequence which is at least 80% identical over its
entire length to the amino acid sequence of SEQ ID NO: 1; wherein the cell is a host cell that
expresses at least one adenoviral gene selected from the group consisting of E1A, E1B, E2A,
E2B, E3 E4, L1,L2, L3, L4 and L5.

Also described herein is a cell comprising at least one of the following:

(a) a polynucleotide which encodes a polypeptide having the amino acid sequence according
to SEQID NO: 1,

(b) a polynucleotide which encodes a functional derivative of a polypeptide having the amino
acid sequence according to SEQ ID NO: 1, wherein the functional derivative has an amino
acid sequence which is at least 80% identical over its entire length to the amino acid
sequence of SEQ ID NO: 1,

(c) a polynucleotide which encodes a polypeptide having the amino acid sequence according
to SEQ ID NO: 3,

(d) a polypeptide having the amino acid sequence according to SEQ ID NO: 1,

(e) a functional derivative of a polypeptide having the amino acid sequence according to SEQ
ID NO: 1, wherein the functional derivative has an amino acid sequence which is at least 80%
identical over its entire length to the amino acid sequence of SEQ ID NO: 1,

(f) a polypeptide having the amino acid sequence according to SEQ ID NO: 3,

(g) a vector comprising a polynucleotide as described in (a), (b) or (c) above, and

-3b -
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(h) a recombinant adenovirus comprising a polynucleotide as described in (a), (b) or (c)
above,
and a pharmaceutically acceptable excipient.

Also provided is an isolated adenoviral polypeptide selected from the group consisting of:

(a) a polypeptide having the amino acid sequence according to SEQ ID NO: 1,

(b) a functional derivative of a polypeptide having the amino acid sequence according to SEQ
ID NO: 1 , wherein the functional derivative has an amino acid sequence which is at least
80% identical over its entire length to the amino acid sequence of SEQ ID NO: 1, and

(c) a polypeptide having the amino acid sequence according to SEQ ID NO: 3.

Also provided is an isolated polynucleotide, vector, recombinant adenovirus, composition or
cell comprising or consisting of the sequence according to SEQ ID NO: 6.

Throughout the description and claims of the specification, the word "comprise" and variations
of the word, such as "comprising" and "comprises”, is not intended to exclude other additives,
components, integers or steps.

A reference herein to a patent document or other matter which is given as prior art is not to be
taken as an admission that that document or matter was known or that the information it
contains was part of the common general knowledge as at the priority date of any of the

claims.
DESCRIPTION OF THE FIGURES

Figure 1A-C - Alignment of fiber protein sequences from the indicated simian adenoviruses.
ChAd3 (SEQ ID NO:27)
PanAd3 (SEQ ID NO:28)
ChAd17 (SEQ ID NO:29)
ChAd19 (SEQ ID NO:30)
ChAd24 (SEQ ID NO:31)
ChAd155 (SEQ ID NO:1))
ChAd11 (SEQ ID NO:32
ChAd20 (SEQ ID NO:33
ChAd31 (SEQ ID NO:34
(

)
)
)
PanAd1 (SEQ ID NO:35)
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Figure 2 -
Figure 3 -
Figure 4 -
Figure 5 -
Figure 6 -
Figure 7 -

Figure 8 -

Figure 9 -
Figure 10 -

PanAd2 (SEQ ID NO:36)

Flow diagram for production of specific ChAd155 BAC and plasmid vectors
Species C BAC Shuttle #1365 schematic

pArsChAd155 Ad5E4orf6-2 (#1490) schematic

pChAd155/RSV schematic

BAC ChAd155/RSV schematic

Productivity of ChAd3 and ChAd155 vectors expressing an HIV Gag transgene
(Experiment 1)

Productivity of ChAd3 and ChAd155 vectors expressing an HIV Gag transgene
(Experiment 2)

Productivity of PanAd3 and ChAd155 vectors expressing RSV transgene
Expression levels of ChAd3 and ChAd155 vectors expressing an HIV Gag

transgene

_4a_
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Figure 11 —

Figure 12 —

Figure 13 —

Expression levels of PanAd3 and ChAd155 vectors expressing an HIV Gag

PCT/EP2016/063329

transgene — Western Blot

Immunogenicity of ChAd3 and ChAd155 vectors expressing an HIV Gag

transgene — IFN-gamma ELISpot

Immunogenicity of PanAd3 and ChAd155 vectors expressing an HIV Gag

transgene — IFN-gamma ELISpot

DESCRIPTION OF THE SEQUENCES

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

SEQ ID NO:

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

SEQ ID NO:
SEQ ID NO:

7 -
8 -

10 -
11 -
12 -
13 -
14 -
15 -

16 -

17 -
18 -
19 -
20 -
21-
22 -
23 -
24 -
25 -
26 -

27 -
28 -

Polypeptide sequence of ChAd155 fiber
Polynucleotide sequence encoding ChAd155 fiber
Polypeptide sequence of ChAd155 penton
Polynucleotide sequence encoding ChAd155 penton
Polypeptide sequence of ChAd155 hexon
Polynucleotide sequence encoding ChAd155 hexon

Polynucleotide sequence encoding ChAd155#1434
Polynucleotide sequence encoding ChAd155#1390
Polynucleotide sequence encoding ChAd155#1375
Polynucleotide sequence encoding wild type ChAd155
Polynucleotide sequence encoding ChAd155/RSV
Polynucleotide sequence encoding the CASI promoter
Ad5orf6 primer 1 polynucleotide sequence

Ad5orf6 primer 2 polynucleotide sequence
BAC/CHAd155 AE1_TetO hCMV RpsL-Kana primer 1
polynucleotide sequence

BAC/CHAd155 AE1_TetO hCMV RpsL-Kana (#1375) primer 2
polynucleotide sequence

1021-FW E4 Del Step1 primer polynucleotide sequence
1022-RW E4 Del Step1 primer polynucleotide sequence
1025-FW E4 Del Step2 primer polynucleotide sequence
1026-RW E4 Del Step2 primer polynucleotide sequence
91-SubMonte FW primer polynucleotide sequence
890-BghPolyA RW primer polynucleotide sequence
CMVfor primer polynucleotide sequence

CMVrev primer polynucleotide sequence
CMVFAM-TAMRA gPCR probe polynucleotide sequence

Woodchuck Hepatitis Virus Posttranscriptional Regulatory Element

(WPRE) polynucleotide sequence
Amino acid sequence for the fiber protein of ChAd3
Amino acid sequence for the fiber protein of PanAd3

-5-
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SEQ ID NO: 29 - Amino acid sequence for the fiber protein of ChAd17
SEQ ID NO: 30 - Amino acid sequence for the fiber protein of ChAd19
SEQID NO: 31 - Amino acid sequence for the fiber protein of ChAd24
SEQ ID NO: 32 - Amino acid sequence for the fiber protein of ChAd11
SEQ ID NO: 33 - Amino acid sequence for the fiber protein of ChAd20
SEQID NO: 34 - Amino acid sequence for the fiber protein of ChAd31
SEQ ID NO: 35 - Amino acid sequence for the fiber protein of PanAd1
SEQ ID NO: 36 - Amino acid sequence for the fiber protein of PanAd2
SEQ ID NO: 37 - RSV FATM amino acid sequence

SEQ ID NO: 38 - HIV Gag polynucleotide sequence

DETAILED DESCRIPTION OF THE INVENTION

Adenovirus

Adenoviruses have a characteristic morphology with an icosahedral capsid comprising
three major proteins, hexon (ll), penton base (lll) and a knobbed fiber (IV), along with a
number of other minor proteins, VI, VIII, IX, llla and IVa2. The virus genome is a linear,
double-stranded DNA. The virus DNA is intimately associated with the highly basic protein
VIl and a small peptide pX (formerly termed mu). Another protein, V, is packaged with this
DNA-protein complex and provides a structural link to the capsid via protein VI. The virus
also contains a virus-encoded protease, which is necessary for processing of some of the
structural proteins to produce mature infectious virus.

The adenoviral genome is well characterized. There is general conservation in the overall
organization of the adenoviral genome with respect to specific open reading frames being
similarly positioned, e.g. the location of the E1A, E1B, E2A, E2B, E3, E4, L1, L2, L3, L4
and L5 genes of each virus. Each extremity of the adenoviral genome comprises a
sequence known as an inverted terminal repeat (ITR), which is necessary for viral
replication. The virus also comprises a virus-encoded protease, which is necessary for
processing some of the structural proteins required to produce infectious virions. The
structure of the adenoviral genome is described on the basis of the order in which the viral
genes are expressed following host cell transduction. More specifically, the viral genes
are referred to as early (E) or late (L) genes according to whether transcription occurs prior
to or after onset of DNA replication. In the early phase of transduction, the E1A, E1B,
E2A, E2B, E3 and E4 genes of adenovirus are expressed to prepare the host cell for viral
replication. During the late phase of infection, expression of the late genes L1-L5, which
encode the structural components of the virus particles, is activated.

Adenoviruses are species-specific and different serotypes, i.e., types of viruses that are
not cross-neutralized by antibodies, have been isolated from a variety of mammalian

-6-
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species. For example, more than 50 serotypes have been isolated from humans which
are divided into six subgroups (A—F; B is subdivided into B1 and B2) based on sequence
homology and on their ability to agglutinate red blood cells (Tatsis and Ertl Molecular
Therapy (2004) 10:616—629). Numerous adenoviruses have been isolated from nonhuman
simians such as chimpanzees, bonobos, rhesus macaques and gorillas, and they are
classified into the same human groups based on phylogenetic relationships based on
hexon or fiber sequences (Colloca et al. (2012) ScienceTranslational Medicine 4:1-9; Roy
et al. (2004) Virology 324: 361-372; Roy et al. (2010) Journal of Gene Medicine 13:17-25).

Adenovirus Capsid Proteins Including the Fiber Protein and Polynucleotides
Encoding These Proteins

As outlined above, the adenoviral capsid comprises three major proteins, hexon, penton
and fiber. The hexon accounts for the majority of the structural components of the capsid,
which consists of 240 trimeric hexon capsomeres and 12 penton bases. The hexon has
three conserved double barrels, while the top has three towers, each tower containing a
loop from each subunit that forms most of the capsid. The base of hexon is highly
conserved between adenoviral serotypes, while the surface loops are variable (Tatsis and
Ertl Molecular Therapy (2004) 10:616—629).

Penton is another adenoviral capsid protein that forms a pentameric base to which fiber
attaches. The trimeric fiber protein protrudes from the penton base at each of the 12
vertices of the capsid and is a knobbed rod-like structure. A remarkable difference in the
surface of adenovirus capsids compared to that of most other icosahedral viruses is the
presence of the long, thin fiber protein. The primary role of the fiber protein is the tethering
of the viral capsid to the cell surface via its interaction with a cellular receptor.

The fiber proteins of many adenovirus serotypes share a common architecture: an N-
terminal tail, a central shaft made of repeating sequences, and a C-terminal globular knob
domain (or “head”). The central shaft domain consists of a variable number of beta-
repeats. The beta-repeats connect to form an elongated structure of three intertwined
spiralling strands that is highly rigid and stable. The shaft connects the N-terminal tail with
the globular knob structure, which is responsible for interaction with the target cellular
receptor. The globular nature of the adenovirus knob domain presents large surfaces for
binding the receptor laterally and apically. The effect of this architecture is to project the
receptor-binding site far from the virus capsid, thus freeing the virus from steric constraints
presented by the relatively flat capsid surface.

Although fibers of many adenovirus serotypes have the same overall architecture, they
have variable amino acid sequences that influence their function as well as structure. For
example, a number of exposed regions on the surface of the fiber knob present an easily

-7-
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adaptable receptor binding site. The globular shape of the fiber knob allows receptors to
bind at the sides of the knob or on top of the fiber knob. These binding sites typically lie on
surface-exposed loops connecting beta-strands that are poorly conserved among human
adenoviruses. The exposed side chains on these loops give the knob a variety of surface
features while preserving the tertiary and quaternary structure. For example, the
electrostatic potential and charge distributions at the knob surfaces can vary due to the
wide range of isoelectric points in the fiber knob sequences, from pl approximately 9 for Ad
8, Ad 19, and Ad 37 to approximately 5 for subgroup B adenoviruses. As a structurally
complex virus ligand, the fiber protein allows the presentation of a variety of binding
surfaces (knob) in a number of orientations and distances (shaft) from the viral capsid.

One of the most obvious variations between some serotypes is fiber length. Studies have
shown that the length of the fiber shaft strongly influences the interaction of the knob and
the virus with its target receptors. Further, fiber proteins between serotypes can also vary
in their ability to bend. Although beta-repeats in the shaft form a highly stable and regular
structure, electron microscopy (EM) studies have shown distinct hinges in the fiber.
Analysis of the protein sequence from several adenovirus serotype fibers pinpoints a
disruption in the repeating sequences of the shaft at the third beta-repeat from the N-
terminal tail, which correlates strongly with one of the hinges in the shaft, as seen by EM.
The hinges in the fiber allow the knob to adopt a variety of orientations relative to the virus
capsid, which may circumvent steric hindrances to receptor engagement requiring the
correct presentation of the receptor binding site on the knob. For example, the rigid fibers
of subgroup D Ads thus require a flexible receptor or one prepositioned for virus
attachment, as they are unable to bend themselves. (Nicklin et al Molecular Therapy 2005
12:384-393)

The identification of specific cell receptors for different Ad serotypes and the knowledge of
how they contribute to tissue tropism have been achieved through the use of fiber
pseudotyping technology. Although Ads of some subgroups use CAR as a primary
receptor, it is becoming clear that many Ads use alternate primary receptors, leading to
vastly different tropism in vitro and in vivo. The fibers of these serotypes show clear
differences in their primary and tertiary structures, such as fiber shaft rigidity, the length of
the fiber shaft, and the lack of a CAR binding site and/or the putative HSPG binding motif,
together with the differences in net charge within the fiber knob. Pseudotyping Ad 5
particles with an alternate fiber shaft and knob therefore provides an opportunity to remove
important cell binding domains and, in addition, may allow more efficient (and potentially
more cell-selective) transgene delivery to defined cell types compared to that achieved
with Ad 5. Neutralization of fiber-pseudotyped Ad particles may also be reduced if the
fibers used are from Ads with lower seroprevalence in humans or experimental models, a
situation that favours successful administration of the vector (Nicklin et al Molecular
Therapy (2005) 12:384-393). Furthermore, full length fiber as well as isolated fiber knob
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regions, but not hexon or penton alone, are capable of inducing dendritic cell maturation
and are associated with induction of a potent CD8+ T cell response (Molinier-Frenkel et al.
J. Biol. Chem. (2003) 278:37175-37182). Taken together, adenoviral fiber plays an
important role in at least receptor-binding and immunogenicity of adenoviral vectors.

lllustrating the differences between the fiber proteins of Group C simian adenoviruses is
the alignment provided in Figure 1. A striking feature is that the fiber sequences of these
adenoviruses can be broadly grouped into having a long fiber, such as ChAd155, or a
short fiber, such as ChAd3. This length differential is due to a 36 amino acid deletion at
approximately position 321 in the short fiber relative to the long fiber. In addition, there are
a number of amino acid substitutions that differ between the short versus long fiber
subgroup yet are consistent within each subgroup. While the exact function of these
differences have not yet been elucidated, given the function and immunogenicity of fiber,
they are likely to be significant. It has been shown that one of the determinants of viral
tropism is the length of the fiber shaft. It has been demonstrated that an Ad5 vector with a
shorter shaft has a lower efficiency of binding to CAR receptor and a lower infectivity
(Ambriovi¢-Ristov A. et al.: Virology. (2003) 312(2):425-33): It has been speculated that
this impairment is the results of an increased rigidity of the shorter fiber leading to a less
efficient attachment to the cell receptor (Wu, E et al.: J Virol. (2003) 77(13): 7225-7235).
These studies may explain the improved properties of ChAd155 carrying a longer and
more flexible fiber in comparison with the previously described ChAd3 and PanAd3
carrying a fiber with a shorter shaft.

In one aspect of the invention there is provided isolated fiber, penton and hexon capsid
polypeptides of chimp adenovirus ChAd155 and isolated polynucleotides encoding the
fiber, penton and hexon capsid polypeptides of chimp adenovirus ChAd155.

All three capsid proteins are expected to contribute to low seroprevalence and can, thus,
be used independently from each other or in combination to suppress the affinity of an
adenovirus to preexisting neutralizing antibodies, e.g. to manufacture a recombinant
adenovirus with a reduced seroprevalence. Such a recombinant adenovirus may be a
chimeric adenovirus with capsid proteins from different serotypes with at least a fiber
protein from ChAd155.

The ChAd155 fiber polypeptide sequence is provided in SEQ ID NO: 1.
The ChAd155 penton polypeptide sequence is provided in SEQ ID NO: 3.
The ChAd155 hexon polypeptide sequence is provided in SEQ ID NO: 5.

Polypeptides, Recombinant Adenoviruses, Compositions or Cells Comprising Polypeptide
Sequences of ChAd155 Fiber or a Functional Derivative Thereof
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Suitably the isolated polypeptide, recombinant adenovirus, composition or cell of the
invention comprises a polypeptide having the amino acid sequence according to SEQ ID
NO: 1.

Suitably the polypeptide, recombinant adenovirus, composition or cell of the invention
comprises a polypeptide which is a functional derivative of a polypeptide having the amino
acid sequence according to SEQ ID NO: 1, wherein the functional derivative has an amino
acid sequence which is at least 80% identical over its entire length to the amino acid
sequence of SEQ ID NO: 1. Suitably the functional derivative of a polypeptide having the
amino acid sequence according to SEQ ID NO: 1 has an amino acid sequence which is at
least 80% identical, such as at least 85.0% identical, , such as at least 90% identical, such
as at least 91.0% identical, such as at least 93.0% identical, such as at least 95.0%
identical, such as at least 97.0% identical, such as at least 98.0% identical, such as at
least 99.0% identical, such as at least 99.2% identical, such as at least 99.4% identical,
such as 99.5% identical, such as at least 99.6% identical, such as at least 99.8% identical,
such as 99.9% identical over its entire length to the amino acid sequence of SEQ ID NO:
1. Alternatively the functional derivative has no more than 130, more suitably no more than
120, more suitably no more than 110, more suitably no more than 100, more suitably no
more than 90, more suitably no more than 80, more suitably no more than 70, more
suitably no more than 60, more suitably no more than 50, more suitably no more than 40,
more suitably no more than 30, more suitably no more than 20, more suitably no more
than 10, more suitably no more than 5, more suitably no more than 4, more suitably no
more than 3, more suitably no more than 2, more suitably no more than 1 addition(s),
deletion(s) or substitutions(s) compared to SEQ ID NO: 1.

Suitably the polypeptide, recombinant adenovirus, composition or cell according to the
invention further comprises:

(a) a polypeptide having the amino acid sequence according to SEQ ID NO: 3; or

(b) a functional derivative of a polypeptide having the amino acid sequence according to
SEQ ID NO: 3, wherein the functional derivative has an amino acid sequence which is at
least 50.0% identical over its entire length to the amino acid sequence of SEQ ID NO: 3,
and/or

(a) a polypeptide having the amino acid sequence according to SEQ ID NO: 5; or

(b) a functional derivative of a polypeptide having the amino acid sequence according to
SEQ ID NO: 5, wherein the functional derivative has an amino acid sequence which is at
least 50% identical over its entire length to the amino acid sequence of SEQ ID NO: 5.

Suitably the functional derivative of a polypeptide having the amino acid sequence
according to SEQ ID NO: 3 has an amino acid sequence which is at least 60.0%, such as
at least 70.0%, such as at least 80.0%, such as at least 85.0%, such as at least 90.0%,
such as at least 91.0% identical, such as at least 93.0% identical, such as at least 95.0%
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identical, such as at least 97.0% identical, such as at least 98.0% identical, such as at
least 99.0%, such as at least 99.2%, such as at least 99.4%, such as 99.5% identical,
such as at least 99.6%, such as 99.7% identical such as at least 99.8% identical, such as
99.9% identical over its entire length to the amino acid sequence of SEQ ID NO: 3.
Alternatively the functional derivative has no more than 300, more suitably no more than
250, more suitably no more than 200, more suitably no more than 150, more suitably no
more than 125, more suitably no more than 100, more suitably no more than 90, more
suitably no more than 80, more suitably no more than 70, more suitably no more than 60,
more suitably no more than 50, more suitably no more than 40, more suitably no more
than 30, more suitably no more than 20, more suitably no more than 10, more suitably no
more than 5, more suitably no more than 4, more suitably no more than 3, more suitably
no more than 2, more suitably no more than 1 addition(s), deletion(s) or substitutions(s)
compared to SEQ ID NO: 3.

Suitably the functional derivative of a polypeptide having the amino acid sequence
according to SEQ ID NO: 5 has an amino acid sequence which is at least 60.0%, such as
at least 70.0%, such as at least 80.0%, such as at least 85.0%, such as at least 90.0%,
such as at least 91.0% identical, such as at least 93.0% identical, such as at least 95.0%
identical, such as at least 97.0% identical, such as at least 98.0% identical, such as at
least 99.0%, such as at least 99.2%, such as at least 99.4%, such as 99.5% identical,
such as at least 99.6%, such as 99.7% identical such as at least 99.8% identical, such as
99.9% identical over its entire length to the amino acid sequence of SEQ ID NO: 5.
Alternatively the functional derivative has no more than 500, more suitably no more than
400, more suitably no more than 450, more suitably no more than 300, more suitably no
more than 250, more suitably no more than 200, more suitably no more than 150, more
suitably no more than 125, more suitably no more than 100, more suitably no more than
90, more suitably no more than 80, more suitably no more than 70, more suitably no more
than 60, more suitably no more than 50, more suitably no more than 40, more suitably no
more than 30, more suitably no more than 20, more suitably no more than 10, more
suitably no more than 5, more suitably no more than 4, more suitably no more than 3,
more suitably no more than 2, more suitably no more than 1 addition(s), deletion(s) or
substitutions(s) compared to SEQ ID NO: 5.

Polypeptides, Recombinant Adenoviruses, Compositions or Cells Comprising Polypeptide
Sequences of ChAd155 Penton

Suitably the polypeptide, recombinant adenovirus, composition or cell of the invention
comprises a polypeptide having the amino acid sequence according to SEQ ID NO: 3.

Suitably the polypeptide, recombinant adenovirus, composition or cell of the invention
further comprises:
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(a) a polypeptide having the amino acid sequence according to SEQ ID NO: 1; or

(b) a functional derivative of a polypeptide having the amino acid sequence according to
SEQ ID NO: 1, wherein the functional derivative has an amino acid sequence which is at
least 80% identical over its entire length to the amino acid sequence of SEQ ID NO: 1
and/or

(a) a polypeptide having the amino acid sequence according to SEQ ID NO: 5; or

(b) a functional derivative of a polypeptide having the amino acid sequence according to
SEQ ID NO: 5, wherein the functional derivative has an amino acid sequence which is at
least 60% identical over its entire length to the amino acid sequence of SEQ ID NO: 5.

Suitably the functional derivative of a polypeptide having the amino acid sequence
according to SEQ ID NO: 1 has an amino acid sequence which is at least 60.0% identical,
such as at least 70.0% identical, such as at least 80.0% identical, such as at least 85.0%
identical, such as at least 87.0% identical, such as at least 89.0% identical, such as at
least 91.0% identical, such as at least 93.0% identical, such as at least 95.0% identical,
such as at least 97.0% identical, such as at least 98.0% identical, such as at least 99.0%
identical, such as at least 99.2%, such as at least 99.4%, such as 99.5% identical, such as
at least 99.6%, such as at least 99.8% identical, such as 99.9% identical over its entire
length to the amino acid sequence of SEQ ID NO: 1. Alternatively the functional derivative
has no more than 130, more suitably no more than 120, more suitably no more than 110,
more suitably no more than 100, more suitably no more than 90, more suitably no more
than 80, more suitably no more than 70, more suitably no more than 60, more suitably no
more than 50, more suitably no more than 40, more suitably no more than 30, more
suitably no more than 20, more suitably no more than 10, more suitably no more than 5,
more suitably no more than 4, more suitably no more than 3, more suitably no more than
2, more suitably no more than 1 addition(s), deletion(s) or substitutions(s) compared to
SEQ ID NO: 1.

Suitably the functional derivative of a polypeptide having the amino acid sequence
according to SEQ ID NO: 5 has an amino acid sequence which is at least 60.0%, such as
at least 70.0%, such as at least 80.0%, such as at least 85.0%, such as at least 90.0%,
such as at least 95.0%, such as at least 97.0%, such as at least 99.0%, such as at least
99.0%, such as at least 99.2%, such as at least 99.4%, such as 99.5% identical, such as
at least 99.6%, such as at least 99.8% identical, such as 99.9% identical over its entire
length to the amino acid sequence of SEQ ID NO:5. Alternatively the functional derivative
has no more than 500, more suitably no more than 400, more suitably no more than 450,
more suitably no more than 300, more suitably no more than 250, more suitably no more
than 200, more suitably no more than 150, more suitably no more than 125, more suitably
no more than 100, more suitably no more than 90, more suitably no more than 80, more
suitably no more than 70, more suitably no more than 60, more suitably no more than 50,
more suitably no more than 40, more suitably no more than 30, more suitably no more
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than 20, more suitably no more than 10, more suitably no more than 5, more suitably no
more than 4, more suitably no more than 3, more suitably no more than 2, more suitably
no more than 1 addition(s), deletion(s) or substitutions(s) compared to SEQ ID NO: 5.

Isolated Polynucleotides, Vectors, Recombinant Adenoviruses, Compositions or Cells
comprising Polynucleotides Encoding ChAd155 Fiber or a Functional Derivative Thereof

Suitably the isolated polynucleotide, vector, recombinant adenovirus, composition or cell of
the invention comprises a polynucleotide which encodes a polypeptide having the amino
acid sequence according to SEQ ID NO: 1. Suitably the polynucleotide has a sequence
according to SEQ ID NO: 2.

Alternatively, the polynucleotide, vector, recombinant adenovirus, composition or cell of
the invention comprises a polynucleotide which encodes a functional derivative of a
polypeptide having the amino acid sequence according to SEQ ID NO: 1, wherein the
functional derivative has an amino acid sequence which is at least 80% identical over its
entire length to the amino acid sequence of SEQ ID NO: 1. Suitably the functional
derivative of a polypeptide having the amino acid sequence according to SEQ ID NO: 1
has an amino acid sequence which is at least 80% identical, such as at least 85.0%
identical, such as at least 90% identical, such as at least 91.0% identical, such as at least
93.0% identical, such as at least 95.0% identical, such as at least 97.0% identical, such as
at least 98.0% identical, such as at least 99.0% identical, such as at least 99% identical,
such as at least 99.4% identical, such as at least 99.6% identical, such as at least 99.8%
identical over its entire length to the amino acid sequence of SEQ ID NO: 1. Alternatively
the functional derivative has no more than 130, more suitably no more than 120, more
suitably no more than 110, more suitably no more than 100, more suitably no more than
90, more suitably no more than 80, more suitably no more than 70, more suitably no more
than 60, more suitably no more than 50, more suitably no more than 40, more suitably no
more than 30, more suitably no more than 20, more suitably no more than 10, more
suitably no more than 5, more suitably no more than 4, more suitably no more than 3,
more suitably no more than 2, more suitably no more than 1 addition(s), deletion(s) or
substitutions(s) compared to SEQ ID NO: 1.

Suitably the polynucleotide, vector, recombinant adenovirus, composition or cell of the
invention further comprises a polynucleotide encoding:

(a) a polypeptide having the amino acid sequence according to SEQ ID NO: 3; or

(b) a functional derivative of a polypeptide having the amino acid sequence according to
SEQ ID NO: 3, wherein the functional derivative has an amino acid sequence which is at
least 50.0% identical over its entire length to the amino acid sequence of SEQ ID NO: 3,
and/or

(a) a polypeptide having the amino acid sequence according to SEQ ID NO: 5; or
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(b) a functional derivative of a polypeptide having the amino acid sequence according to
SEQ ID NO: 5, wherein the functional derivative has an amino acid sequence which is at
least 50% identical over its entire length to the amino acid sequence of SEQ ID NO: 5.

Suitably the functional derivative of the polypeptide having the amino acid sequence
according to SEQ ID NO: 3 has an amino acid sequence which is at least 60.0%, such as
at least 70.0%, such as at least 80.0%, such as at least 85.0%, such as at least 90.0%,
such as at least 91.0% identical, such as at least 93.0% identical, such as at least 95.0%
identical, such as at least 97.0% identical, such as at least 98.0% identical, such as at
least 99.0%, such as at least 99%, such as at least 99.4%, such as at least 99.6%, such
as at least 99.8% identical over its entire length to the amino acid sequence of SEQ ID
NO: 3. Alternatively the functional derivative has no more than 300, more suitably no more
than 250, more suitably no more than 200, more suitably no more than 150, more suitably
no more than 125, more suitably no more than 100, more suitably no more than 90, more
suitably no more than 80, more suitably no more than 70, more suitably no more than 60,
more suitably no more than 50, more suitably no more than 40, more suitably no more
than 30, more suitably no more than 20, more suitably no more than 10, more suitably no
more than 5, more suitably no more than 4, more suitably no more than 3, more suitably
no more than 2, more suitably no more than 1 addition(s), deletion(s) or substitutions(s)
compared to SEQ ID NO: 3.

Suitably the functional derivative of the polypeptide having the amino acid sequence
according to SEQ ID NO: 5 has an amino acid sequence which is at least 60.0%, such as
at least 70.0%, such as at least 80.0%, such as at least 85.0%, such as at least 90.0%,
such as at least 95.0%, such as at least 97.0%, such as at least 98.0%, such as at least
99.0%, such as at least 99.2%, such as at least 99.4%, such as 99.5% identical, such as
at least 99.6%, such as 99.7% identical such as at least 99.8% identical, such as 99.9%
identical over its entire length to the amino acid sequence of SEQ ID NO: 5. Alternatively
the functional derivative has no more than 500, more suitably no more than 400, more
suitably no more than 450, more suitably no more than 300, more suitably no more than
250, more suitably no more than 200, more suitably no more than 150, more suitably no
more than 125, more suitably no more than 100, more suitably no more than 90, more
suitably no more than 80, more suitably no more than 70, more suitably no more than 60,
more suitably no more than 50, more suitably no more than 40, more suitably no more
than 30, more suitably no more than 20, more suitably no more than 10, more suitably no
more than 5, more suitably no more than 4, more suitably no more than 3, more suitably
no more than 2, more suitably no more than 1 addition(s), deletion(s) or substitutions(s)
compared to SEQ ID NO: 5.

Isolated Polynucleotides, Vectors, Recombinant Adenoviruses, Compositions or Cells
comprising Polynucleotides Encoding ChAd155 Penton
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Suitably the isolated polynucleotide, vector, recombinant adenovirus, composition or cell of
the invention comprises a polynucleotide which encodes a polypeptide having the amino
acid sequence according to SEQ ID NO: 3. Suitably the polynucleotide has a sequence
according to SEQ ID NO: 4.

Suitably the polynucleotide, vector, recombinant adenovirus, composition or cell of the
invention further comprises a polynucleotide encoding:

(a) a polypeptide having the amino acid sequence according to SEQ ID NO: 1; or

(b) a functional derivative of a polypeptide having the amino acid sequence according to
SEQ ID NO: 1, wherein the functional derivative has an amino acid sequence which is at
least 50% identical over its entire length to the amino acid sequence of SEQ ID NO: 1
and/or

(a) a polypeptide having the amino acid sequence according to SEQ ID NO: 5; or

(b) a functional derivative of a polypeptide having the amino acid sequence according to
SEQ ID NO: 5, wherein the functional derivative has an amino acid sequence which is at
least 50% identical over its entire length to the amino acid sequence of SEQ ID NO: 5.

Suitably the functional derivative of a polypeptide having the amino acid sequence
according to SEQ ID NO: 1 has an amino acid sequence which is at least 60.0% identical,
such as at least 70.0% identical, such as at least 80.0% identical, such as at least 85.0%
identical, such as at least 87.0% identical, such as at least 89.0% identical, such as at
least 91.0% identical, such as at least 93.0% identical, such as at least 95.0% identical,
such as at least 97.0% identical, such as at least 98.0% identical, such as at least 99.0%,
such as at least 99.2%, such as at least 99.4%, such as 99.5% identical, such as at least
99.6%, such as 99.7% identical such as at least 99.8% identical, such as 99.9% identical
over its entire length to the amino acid sequence of SEQ ID NO: 1. Alternatively the
functional derivative has no more than 130, more suitably no more than 120, more suitably
no more than 110, more suitably no more than 100, more suitably no more than 90, more
suitably no more than 80, more suitably no more than 70, more suitably no more than 60,
more suitably no more than 50, more suitably no more than 40, more suitably no more
than 30, more suitably no more than 20, more suitably no more than 10, more suitably no
more than 5, more suitably no more than 4, more suitably no more than 3, more suitably
no more than 2, more suitably no more than 1 addition(s), deletion(s) or substitutions(s)
compared to SEQ ID NO: 1.

Suitably the functional derivative of a polypeptide having the amino acid sequence
according to SEQ ID NO: 5 has an amino acid sequence which is at least 60.0%, such as
at least 70.0%, such as at least 80.0%, such as at least 85.0%, such as at least 90.0%,
such as at least 95.0%, such as at least 97.0%, such as at least 98.0%, such as at least
99.0%, such as at least 99.2%, such as at least 99.4%, such as 99.5% identical, such as
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at least 99.6%, such as 99.7% identical such as at least 99.8% identical, such as 99.9%
identical over its entire length to the amino acid sequence of SEQ ID NO: 5. Alternatively
the functional derivative has no more than 500, more suitably no more than 400, more
suitably no more than 450, more suitably no more than 300, more suitably no more than
250, more suitably no more than 200, more suitably no more than 150, more suitably no
more than 125, more suitably no more than 100, more suitably no more than 90, more
suitably no more than 80, more suitably no more than 70, more suitably no more than 60,
more suitably no more than 50, more suitably no more than 40, more suitably no more
than 30, more suitably no more than 20, more suitably no more than 10, more suitably no
more than 5, more suitably no more than 4, more suitably no more than 3, more suitably
no more than 2, more suitably no more than 1 addition(s), deletion(s) or substitutions(s)
compared to SEQ ID NO: 5.

ChAd155 Backbones

The invention provides isolated polynucleotide sequences of chimp adenovirus ChAd155,
including that of wild type, unmodified ChAd155 (SEQ ID NO: 10) and modified backbone
constructs of ChAd155. These modified backbone constructs include ChAd155#1434
(SEQ ID NO: 7), ChAd155#1390 (SEQ ID NO: 8) and ChAd155#1375 (SEQ ID NO: 9).
ChAd155 backbones may be used in the construction of recombinant replication-
competent or replication-incompetent adenoviruses for example for the delivery of
transgenes.

Annotation of the ChAd155 wild type sequence (SEQ ID NO: 10) sequence is provided
below.

LOCUS Chadl55 37830 bp DNA linear 10-JUN-2015
DEFINITION Chimp adenovirus 155, complete genome.
COMMENT Annotation according to alignment of ChAdl55 against the human

Adenovirus 2 reference strain NC_001405
Two putative ORFs in the E3 region added manually
FEATURES Location/Qualifiers
source 1..37830
/organism="Chimpanzee adenovirus 155"
/mol type="genomic DNA"
/acronym="ChAd155"
repeat region 1..101
/standard_name="ITR"
/rpt_type=inverted

gene 466..1622
/gene="E1A"
TATA signal 466..471

/gene="E1A"
prim transcript 497..1622
/gene="E1A"
CDS Join (577..1117,1231..1532)
/gene="E1A"
/product="E1A 280R"
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CDS

polyA signal
gene

TATA signal
prim_transcript

CDS

CDS

gene
TATA signal
prim_transcript

CDS

polyA signal
gene
prim_transcript
gene
prim_transcript

CDS

polyA signal

CDS

gene
gene

gene

gene

gene

TATA signal
prim_transcript
prim_transcript
prim_transcript
prim_transcript

prim_transcript

join(577..979,1231..1532)
/gene="E1A"
/product="ElA 243R"
1600..1605
/gene="E1A"
1662..4131
/gene="E1B"
1662..1667
/gene="E1B"
1692..4131
/gene="E1B"
1704..2267
/gene="E1B"
/product="E1B_19K"
2009..3532
/gene="E1B"
/product="E1B_55K"
3571..4131
/gene="IX"
3571..3576
/gene="IX"
3601..4131
/gene="IX"
3628..4092
/gene="IX"
/product="IX"
4097..4102
/note="E1B, IX"
complement (4117..27523)

/gene="E2B"
complement (4117..27494)
/gene="E2B"

complement (4117..5896)
/gene="Iva2"
complement (4117..5896)
/gene="Iva2"
complement (join (4151..5487,5766.
/gene="Iva2"
/product="E2B IVa2"
complement (4150..4155)
/note="IVa2, E2B"
complement (join (5257..8838,14209
/gene="E2B"
/product="E2B polymerase"
6078..34605

/gene="15"

6078..28612

/gene="L4"

6078..22658

/gene="13"

6078..18164

/gene="L2"

6078..14216

/gene="L1"

6078..6083

/note="L"

6109..34605

/gene="15"

6109..28612

/gene="L4"

6109..22658

/gene="13"

6109..18164

/gene="L2"

6109..14216

17-

.5778))
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CDS

CDS

gene

misc RNA

gene

misc RNA

CDS

CDS

polyA signal

CDS

CDS

CDS

CDS

polyA signal

CDS

CDS

CDS

polyA signal

gene

prim_transcript

gene

prim_transcript

polyA signal

CDS

/gene="L1"
join (8038..8457,9722..9742)
/gene="L1"

/product="L1_ 13.6K"

PCT/EP2016/063329

complement (Join (8637..10640,14209..14217))

/gene="E2B"
/product="E2B_pTP"
10671..10832
/gene="VAI"
10671..10832
/gene="VAI"
/product="VAIL"
10902..11072
/gene="VAII"
10902..11072
/gene="VAII"
/product="VAII"
11093..12352
/gene="L1"
/product="L1 52K"
12376..14157
/gene="L1"
/product="L1 pIIIa"
14197..14202

/gene="L1"
14254, .16035
/gene="L2"

/product="1L2 penton"
16050..16646
/gene="L2"
/product="L2 pvII"
16719..17834
/gene="L2"
/product="L2_ V"
17859..18104
/gene="L2"
/product="L2 pX"
18143..18148

/gene="12"
18196..18951
/gene="13"

/product="L3_pVI"
19063..21945

/gene="13"

/product="L3_ hexon"
21975..22604

/gene="13"

/product="L3 protease”
22630..22635

/gene="13"

complement (22632..27523)
/gene="E2A"

complement (22632..27494)
/gene="E2A"

complement (22632..26357)
/gene="E2A-L"

complement (22632..26328)
/gene="E2A-L"

complement (22649..22654)
/note="E2A, E2A-L"
complement (22715..24367)
/gene="E2A"

/note="DRP; genus—-common; DBP family"

/codon_start=1
/product="E2A"
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CDS

TATA signal

CDS

CDS

TATA signal

CDS

gene
gene

TATA signal

prim_transcript

prim_transcript

CDS

polyA signal

CDS

CDS

CDS

CDS

CDS

polyA signal

CDS

CDS

CDS

polyA signal
gene

CDS

24405..26915
/gene="14"

/product="L4
complement (26352..26357)

/gene="E2A-L"

join (26602..26941,27147..27529)

/gene="L4"

/product="L4

26602..27207
/gene="14"

/product="L4
complement (27518..27523)
/note="E2A, E2B;

27604..28287
/gene="14"

/product="L4 pvVIII"

27969..32686
/gene="E3R"
27969..31611
/gene="E3A"
27969..27974

100k™

33K"

22K"

/note="E3A, E3B"

27998..32686
/gene="E3R"
27998..31611
/gene="E3A"
28288..28605
/gene="E3A"
/product="E3
28594..28599
/gene="L4"
29103..29303
/gene="E3A"
/product="E3
29300..29797
/gene="E3A"
/product="E3
29826..30731
/gene="E3A"
/product="E3
30728..31579
/gene="E3A"
/product="E3
31283..31579
/gene="E3A"
/product="E3
31578..31584
/gene="E3A"
31591..31863
/gene="E3R"
/product="E3
31866..32264
/gene="E3R"
/product="E3
32257..32643
/gene="E3R"
/product="E3
32659..32664
/gene="E3R"

complement (<32678..32838)

/gene="U"

complement (<32678..32838)

/gene="U"

/note="exon encoding C terminus

genus-common"

ORF1™

ORF2"

ORF3"

ORF4™"

ORF5"

ORF6"

ORFT"

ORF8"

ORF9"

nominal"
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/product="protein U"

CDS 32849..34585
/gene="15"
/product="L5 fiber"

polyA signal 34581..34586
/gene="15"

gene complement (34611..37520)
/gene="E4"

prim transcript complement (34611..37490)
/gene="E4"

polyA signal complement (34625..34630)
/gene="E4"

CDS complement (Join (34794..35069,35781..35954))
/gene="E4"
/product="E4 ORF7"

CDS complement (35070..35954)
/gene="E4"
/product="E4 ORF&"

CDS complement (35875..36219)
/gene="E4"
/product="E4 ORF4"

CDS complement (36235..36582)
/gene="E4"
/product="E4 ORF3"

CDS complement (36579..36971)
/gene="E4"
/product="E4 ORF2"

CDS complement (37029..37415)
/gene="E4"
/product="E4 ORF1"

TATA signal complement (37515..37520)
/gene="E4"

repeat region 37740..37830
/standard_name="ITR"
/rpt_type=inverted

In one embodiment, fragments of the sequences of SEQ ID NO: 7, 8, 9, 10 and their
complementary strands, cDNA and RNA complementary thereto are provided. Suitably,
fragments are at least 15 nucleotides in length, more suitably 30 nucleotides in length,
more suitably 60 nucleotides in length, more suitably 120 nucleotides in length, more
suitably 240, more suitably 480 nucleotides in length and encompass functional fragments,
i.e., fragments which are of biological interest. For example, a functional fragment can
express a desired adenoviral product or may be useful in production of recombinant viral
vectors. Such fragments include the gene sequences listed above.

Gene products of the ChAd155 adenovirus, such as proteins, enzymes, and fragments
thereof, which are encoded by the adenoviral nucleic acids described herein are provided.
Such proteins include those encoded by the open reading frames identified above and the

proteins encoded by the polynucleotides provided in the Sequence Listing.

Further ChAd155 Polynucleotides and Polypeptides

-20-



10

15

20

25

30

35

40

WO 2016/198621 PCT/EP2016/063329

In some embodiments the polynucleotide of the invention comprises a polynucleotide
encoding a fiber polypeptide; a penton polypeptide; a hexon polypeptide and penton
polypeptide; a hexon polypeptide and fiber polypeptide; penton polypeptide and fiber
polypeptide; or hexon polypeptide, penton polypeptide and fiber polypeptide of the
invention; and may further comprise additional adenoviral polynucleotides, suitably
ChAd155 polynucleotides. Thus, suitably the polynucleotide according to the invention
comprises one or more of the following, the sequence coordinates relative to SEQ ID
NO:10 provided in the previous annotation:

(a) an adenoviral 5'-inverted terminal repeat (ITR);

(b) an adenoviral E1A region, or a fragment thereof selected from among the

E1A_280R and E1A_243R regions;

(¢) an adenoviral E1B or IX region, or a fragment thereof selected from among the

group consisting of the E1B_19K, E1B_55K and IX regions;

(d) an adenoviral E2B region; or a fragment thereof selected from among the group

consisting of the E2B_pTP, E2B_polymerase and E2B_IVa2 regions;

(e) an adenoviral L1 region, or a fragment thereof, said fragment encoding an

adenoviral protein selected from the group consisting of the L1_13.6K, L1_52K and

L1_pllla protein;

(f) an adenoviral L2 region or a L2 region comprising a polynucleotide encoding the

penton protein of the invention, or a fragment thereof, said fragment encoding an

adenoviral protein selected from the group consisting of the L2_penton protein, the

L2_pVIl protein, the L2_V protein and the L2_pX protein;

(g) an adenoviral L3 region or a L3 region comprising a polynucleotide encoding

the hexon protein of the invention, or a fragment thereof, said fragment encoding

an adenoviral protein selected from the group consisting of the L3_pVI protein, the

L3_hexon protein and the L3_protease protein;

(h) an adenoviral E2A region;

(i) an adenoviral L4 region, or a fragment thereof said fragment encoding an

adenoviral protein selected from the group consisting of the L4_100k protein, the

L4 33K protein, the L4_22K protein and protein L4_VIII;

() an adenoviral E3 region, or a fragment thereof selected from the group

consisting of

E3 ORF1, E3 ORF2, E3 ORF3, E3 ORF4, E3 ORF5, E3 ORF6, E3 ORF7, E3

ORF8, and E3 ORF9;

(k) an adenoviral L5 region or a L5 region comprising a polynucleotide encoding

the L5_fiber fiber polypeptide of the invention

() an adenoviral (such as Ad5) E4 region, or a fragment thereof selected from the

group consisting of E4 ORF7, E4 ORF6, E4 ORF4, E4 ORF3, E4 ORF2, and E4

ORF1; in particular ORF6 of said E4 region;

(m) an adenoviral 3-ITR; and/or
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(n) an adenoviral VAI or VAII RNA region, preferably an adenoviral VAl or VAl
RNA region from an adenovirus other than ChAd155, more preferably from Ad5.

Definitions

Suitably the polynucleotides or polypeptides of the invention are isolated. An “isolated”
polynucleotide is one that is removed from its original environment. For example, a
naturally-occurring polynucleotide is isolated if it is separated from some or all of the
coexisting materials in the natural system. A polynucleotide is considered to be isolated if,
for example, it is cloned into a vector that is not a part of its natural environment or if it is
comprised within cDNA.

Suitably the polynucleotides of the invention are recombinant. Recombinant means that
the polynucleotide is the product of at least one of cloning, restriction or ligation steps, or
other procedures that result in a polynucleotide that is distinct from a polynucleotide found
in nature. A recombinant adenovirus is an adenovirus comprising a recombinant
polynucleotide. A recombinant vector is a vector comprising a recombinant
polynucleotide. ‘A recombinant virus’ includes progeny of the original recombinant virus.
‘A recombinant vector’ includes replicates of the original recombinant vector. ‘A
recombinant polynucleotide’ includes replicates of the original recombinant polynucleotide.

Suitably, the polypeptide sequence of the present invention contains at least one alteration
with respect to a native sequence. Suitably, the polynucleotide sequences of the present
invention contain at least one alteration with respect to a native sequence. For example, a
polynucleotide introduced by genetic engineering techniques into a plasmid or vector
derived from a different species (and often a different genus, subfamily or family) is a
heterologous polynucleotide. A promoter removed from its native coding sequence and
operatively linked to a coding sequence with which it is not naturally found linked is a
heterologous promoter. A specific recombination site that has been cloned into a genome
of a virus or viral vector, wherein the genome of the virus does not naturally contain it, is a
heterologous recombination site. A heterologous nucleic acid sequence also includes a
sequence naturally found in an adenoviral genome, but located at a non-native position
within the adenoviral vector.

Typically, "heterologous" means derived from a genotypically distinct entity from that of the
rest of the entity to which it is being compared. A heterologous nucleic acid sequence
refers to any nucleic acid sequence that is not isolated from, derived from, or based upon
a naturally occurring nucleic acid sequence of the adenoviral vector. "Naturally occurring”
means a sequence found in nature and not synthetically prepared or modified. A
sequence is "derived" from a source when it is isolated from a source but modified (e.g., by
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deletion, substitution (mutation), insertion, or other modification), suitably so as not to
disrupt the normal function of the source gene.

A "functional derivative" of a polypeptide suitably refers to a modified version of a
polypeptide, e.g. wherein one or more amino acids of the polypeptide may be deleted,
inserted, modified and/or substituted. A derivative of an unmodified adenoviral capsid
protein is considered functional if, for example:

(a) an adenovirus comprising the derivative capsid protein within its capsid retains
substantially the same or a lower seroprevalence compared to an adenovirus
comprising the unmodified capsid protein and/or

(b) an adenovirus comprising the derivative capsid protein within its capsid retains
substantially the same or a higher host cell infectivity compared to an adenovirus
comprising the unmodified capsid protein and/or

(c) an adenovirus comprising the derivative capsid protein within its capsid retains
substantially the same or a higher immunogenicity compared to an adenovirus
comprising the unmodified capsid protein and or

(d) an adenovirus comprising the derivative capsid protein within its capsid retains
substantially the same or a higher level of transgene productivity compared to an
adenovirus comprising the unmodified capsid protein.

Properties (a)-(d) above may suitably be measured using the methods described in the
Examples section below.

Suitably, the polypeptide, vector or recombinant adenovirus has a low seroprevalence in a
human population. "Low seroprevalence” may mean having a reduced pre-existing
neutralizing antibody level as compared to human adenovirus 5 (Ad5). Similarly or
alternatively, "low seroprevalence” may mean less than about 20% seroprevalence, less
than about 15% seroprevalence, less than about 10% seroprevalence, less than about 5%
seroprevalence, less than about 4% seroprevalence, less than about 3% seroprevalence,
less than about 2% seroprevalence, less than about 1% seroprevalence or no detectable
seroprevalence. Seroprevalence can be measured as the percentage of individuals having
a clinically relevant neutralizing titre (defined as a 50% neutralisation titer >200) using
methods as described in Aste-Amézaga et al., Hum. Gene Ther. (2004) 15(3):293-304.

The terms polypeptide, peptide and protein are used interchangeably herein.

The term "simian" is typically meant to encompass nonhuman primates, for example Old
World monkeys, New World monkeys, apes and gibbons. In particular, simian may refer to
nonhuman apes such as chimpanzees (Pan troglodyte), bonobos (Pan paniscus) and
gorillas (genus Gorilla). Non-ape simians may include rhesus macaques (Macaca mulatta)
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Sequence Comparison

For the purposes of comparing two closely-related polynucleotide or polypeptide
sequences, the “% identity" between a first sequence and a second sequence may be
calculated using an alignment program, such as BLAST® (available at
blast.ncbi.nim.nih.gov, last accessed 09 March 2015) using standard settings. The %
identity is the number of identical residues divided by the number of residues in the
reference sequence, multiplied by 100. The % identity figures referred to above and in the
claims are percentages calculated by this methodology. An alternative definition of %
identity is the number of identical residues divided by the number of aligned residues,
multiplied by 100. Alternative methods include using a gapped method in which gaps in the
alignment, for example deletions in one sequence relative to the other sequence, are
accounted for in a gap score or a gap cost in the scoring parameter. For more information,
see the BLAST® fact sheet available at
ftp.ncbi.nim.nih.gov/pub/factsheets/HowTo_BLASTGuide.pdf, last accessed on 09 March
2015.

Sequences that preserve the functionality of the polynucleotide or a polypeptide encoded
thereby are likely to be more closely identical. Polypeptide or polynucleotide sequences
are said to be the same as or identical to other polypeptide or polynucleotide sequences, if
they share 100% sequence identity over their entire length.

A “difference” between sequences refers to an insertion, deletion or substitution of a single
amino acid residue in a position of the second sequence, compared to the first sequence.
Two polypeptide sequences can contain one, two or more such amino acid differences.
Insertions, deletions or substitutions in a second sequence which is otherwise identical
(100% sequence identity) to a first sequence result in reduced percent sequence identity.
For example, if the identical sequences are 9 amino acid residues long, one substitution in
the second sequence results in a sequence identity of 88.9%. If the identical sequences
are 17 amino acid residues long, two substitutions in the second sequence results in a
sequence identity of 88.2%. If the identical sequences are 7 amino acid residues long,
three substitutions in the second sequence results in a sequence identity of 57.1%. If first
and second polypeptide sequences are 9 amino acid residues long and share 6 identical
residues, the first and second polypeptide sequences share greater than 66% identity (the
first and second polypeptide sequences share 66.7% identity). If first and second
polypeptide sequences are 17 amino acid residues long and share 16 identical residues,
the first and second polypeptide sequences share greater than 94% identity (the first and
second polypeptide sequences share 94.1% identity). If first and second polypeptide
sequences are 7 amino acid residues long and share 3 identical residues, the first and
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second polypeptide sequences share greater than 42% identity (the first and second
polypeptide sequences share 42.9% identity).

Alternatively, for the purposes of comparing a first, reference polypeptide sequence to a
second, comparison polypeptide sequence, the number of additions, substitutions and/or
deletions made to the first sequence to produce the second sequence may be ascertained.
An addition is the addition of one amino acid residue into the sequence of the first
polypeptide (including addition at either terminus of the first polypeptide). A substitution is
the substitution of one amino acid residue in the sequence of the first polypeptide with one
different amino acid residue. A deletion is the deletion of one amino acid residue from the
sequence of the first polypeptide (including deletion at either terminus of the first

polypeptide).

For the purposes of comparing a first, reference polynucleotide sequence to a second,
comparison polynucleotide sequence, the number of additions, substitutions and/or
deletions made to the first sequence to produce the second sequence may be ascertained.
An addition is the addition of one nucleotide residue into the sequence of the first
polynucleotide (including addition at either terminus of the first polynucleotide). A
substitution is the substitution of one nucleotide residue in the sequence of the first
polynucleotide with one different nucleotide residue. A deletion is the deletion of one
nucleotide residue from the sequence of the first polynucleotide (including deletion at
either terminus of the first polynucleotide).

Suitably substitutions in the sequences of the present invention may be conservative
substitutions. A conservative substitution comprises the substitution of an amino acid with
another amino acid having a chemical property similar to the amino acid that is substituted
(see, for example, Stryer et al, Biochemistry, 5™ Edition 2002, pages 44-49). Preferably,
the conservative substitution is a substitution selected from the group consisting of: (i) a
substitution of a basic amino acid with another, different basic amino acid; (ii) a
substitution of an acidic amino acid with another, different acidic amino acid; (iii) a
substitution of an aromatic amino acid with another, different aromatic amino acid; (iv) a
substitution of a non-polar, aliphatic amino acid with another, different non-polar, aliphatic
amino acid; and (v) a substitution of a polar, uncharged amino acid with another, different
polar, uncharged amino acid. A basic amino acid is preferably selected from the group
consisting of arginine, histidine, and lysine. An acidic amino acid is preferably aspartate or
glutamate. An aromatic amino acid is preferably selected from the group consisting of
phenylalanine, tyrosine and tryptophane. A non-polar, aliphatic amino acid is preferably
selected from the group consisting of glycine, alanine, valine, leucine, methionine and
isoleucine. A polar, uncharged amino acid is preferably selected from the group consisting
of serine, threonine, cysteine, proline, asparagine and glutamine. In contrast to a
conservative amino acid substitution, a non-conservative amino acid substitution is the
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exchange of one amino acid with any amino acid that does not fall under the above-
outlined conservative substitutions (i) through (v).

Vectors and Recombinant Adenovirus

The ChAd155 sequences of the invention are useful as therapeutic agents and in
construction of a variety of vector systems, recombinant adenovirus and host cells.
Suitably the term “vector” refers to a nucleic acid that has been substantially altered (e.g.,
a gene or functional region that has been deleted and/or inactivated) relative to a wild type
sequence and/or incorporates a heterologous sequence, i.e.,nucleic acid obtained from a
different source (also called an “insert”), and replicating and/or expressing the inserted
polynucleotide sequence, when introduced into a cell (e.g., a host cell). For example, the
insert may be all or part of the ChAd155 sequences described herein. In addition or
alternatively, a ChAd155 vector may be a ChAd155 adenovirus comprising one or more
deletions or inactivations of viral genes, such as E1 or other viral gene or functional region
described herein. Such a ChAd155, which may or may not comprise a heterologous
sequence, is often called a "backbone" and may be used as is or as a starting point for
additional modifications to the vector.

A vector may be any suitable nucleic acid molecule including naked DNA, a plasmid, a
virus, a cosmid, phage vector such as lambda vector, an artificial chromosome such as a
BAC (bacterial artificial chromosome), or an episome. Alternatively, a vector may be a
transcription and/or expression unit for cell-free in vitro transcription or expression, such as
a T7-compatible system. The vectors may be used alone or in combination with other
adenoviral sequences or fragments, or in combination with elements from non-adenoviral
sequences. The ChAd155 sequences are also useful in antisense delivery vectors, gene
therapy vectors, or vaccine vectors. Thus, further provided are gene delivery vectors, and
host cells which contain the ChAd155 sequences.

The term "replication-competent” adenovirus refers to an adenovirus which can replicate in
a host cell in the absence of any recombinant helper proteins comprised in the cell.
Suitably, a "replication-competent" adenovirus comprises the following intact or functional
essential early genes: E1A, E1B, E2A, E2B, E3 and E4. Wild type adenoviruses isolated
from a particular animal will be replication competent in that animal.

The term "replication-incompetent” or “replication-defective” adenovirus refers to an
adenovirus which is incapable of replication because it has been engineered to comprise
at least a functional deletion (or “loss-of-function” mutation), i.e. a deletion or mutation
which impairs the function of a gene without removing it entirely, e.g. introduction of
artificial stop codons, deletion or mutation of active sites or interaction domains, mutation
or deletion of a regulatory sequence of a gene etc, or a complete removal of a gene
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encoding a gene product that is essential for viral replication, such as one or more of the
adenoviral genes selected from E1A, E1B, E2A, E2B, E3 and E4 (such as E3 ORF1, E3
ORF2, E3 ORF3, E3 ORF4, E3 ORF5, E3 ORF6, E3 ORF7, E3 ORF8, E3 ORF9, E4
ORF7, E4 ORF6, E4 ORF4, E4 ORF3, E4 ORF2 and/or E4 ORF1). Particularly suitably
E1 and optionally E3 and/or E4 are deleted. If deleted, the aforementioned deleted gene
region will suitably not be considered in the alignment when determining % identity with
respect to another sequence.

The present invention provides vectors such as recombinant adenovirus that deliver a
protein, suitably a heterologous protein, to cells, either for therapeutic or vaccine purposes.
A vector may include any genetic element including naked DNA, a phage, transposon,
cosmid, episome, plasmid, or a virus. Such vectors contain DNA of ChAd155 as disclosed
herein and a minigene. By "minigene" (or "expression cassette") is meant the combination
of a selected heterologous gene (transgene) and the other regulatory elements necessary
to drive translation, transcription and/or expression of the gene product in a host cell.

Typically, a ChAd155-derived adenoviral vector is designed such that the minigene is
located in a nucleic acid molecule which contains other adenoviral sequences in the region
native to a selected adenoviral gene. The minigene may be inserted into an existing gene
region to disrupt the function of that region, if desired. Alternatively, the minigene may be
inserted into the site of a partially or fully deleted adenoviral gene. For example, the
minigene may be located in the site of a mutation, insertion or deletion which renders non-
functional at least one gene of a genomic region selected from the group consisting of
E1A, E1B, E2A, E2B, E3 and E4. The term "renders non-functional® means that a
sufficient amount of the gene region is removed or otherwise disrupted, so that the gene
region is no longer capable of producing functional products of gene expression. If
desired, the entire gene region may be removed (and suitably replaced with the minigene).

For example, for a production vector useful for generation of a recombinant virus, the
vector may contain the minigene and either the 5' end of the adenoviral genome or the 3'
end of the adenoviral genome, or both the 5' and 3' ends of the adenoviral genome. The &'
end of the adenoviral genome contains the 5 ' cis-elements necessary for packaging and
replication; i.e., the 5' ITR sequences (which function as origins of replication) and the
native 5 ' packaging enhancer domains (that contain sequences necessary for packaging
linear Ad genomes and enhancer elements for the E1 promoter). The 3' end of the
adenoviral genome includes the 3 ' cis-elements (including the ITRs) necessary for
packaging and encapsidation. Suitably, a recombinant adenovirus contains both 5" and 3'
adenoviral cis-elements and the minigene (suitably containing a transgene) is located
between the 5' and 3' adenoviral sequences. A ChAd155-based adenoviral vector may
also contain additional adenoviral sequences.
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Suitably, ChAd155-based vectors contain one or more adenoviral elements derived from
the adenoviral ChAd155 genome of the invention. In one embodiment, the vectors contain
adenoviral ITRs from ChAd155 and additional adenoviral sequences from the same
adenoviral serotype. In another embodiment, the vectors contain adenoviral sequences
that are derived from a different adenoviral serotype than that which provides the ITRs.

As defined herein, a pseudotyped adenovirus refers to an adenovirus in which the capsid
proteins of the adenovirus are from a different adenovirus than the adenovirus which
provides the ITRs.

Further, chimeric or hybrid adenoviruses may be constructed using the adenoviruses
described herein using techniques known to those of skill in the art (e.g., US 7,291,498).

ITRs and any other adenoviral sequences present in the vector of the present invention
may be obtained from many sources. A variety of adenovirus strains are available from
the American Type Culture Collection, Manassas, Virginia, or available by request from a
variety of commercial and institutional sources. Further, the sequences of many such
strains are available from a variety of databases including, e.g., PubMed and GenBank.
Homologous adenovirus vectors prepared from other chimp or from human adenoviruses
are described in the published literature (for example, US 5,240,846). The DNA
sequences of a number of adenovirus types are available from GenBank, including type
Ad5 (GenBank Accession Number M73370). The adenovirus sequences may be obtained
from any known adenovirus serotype, such as serotypes 2, 3, 4, 7, 12 and 40, and further
including any of the presently identified human types. Similarly adenoviruses known to
infect nonhuman animals (e.g., simians) may also be employed in the vector constructs of
this invention (e.g., US 6,083,716). The viral sequences, helper viruses (if needed), and
recombinant viral particles, and other vector components and sequences employed in the
construction of the vectors described herein may be obtained as described below.

Sequence, Vector and Adenovirus Production

The sequences of the invention may be produced by any suitable means, including
recombinant production, chemical synthesis, or other synthetic means. Suitable
production techniques are well known to those of skill in the art. Alternatively, peptides
can also be synthesized by well known solid phase peptide synthesis methods.

The adenoviral plasmids (or other vectors) may be used to produce adenoviral vectors. In
one embodiment, the adenoviral vectors are adenoviral particles which are replication-
incompetent. In one embodiment, the adenoviral particles are rendered replication-
incompetent by deletions in the E1A and/or E1B genes. Alternatively, the adenoviruses
are rendered replication-incompetent by another means, optionally while retaining the E1A
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and/or E1B genes. Similarly, in some embodiments, reduction of an immune response to
the vector may be accomplished by deletions in the E2B and/or DNA polymerase genes.
The adenoviral vectors can also contain other mutations to the adenoviral genome, e.g.,
temperature-sensitive mutations or deletions in other genes. In other embodiments, it is
desirable to retain an intact E1A and/or E1B region in the adenoviral vectors. Such an
intact E1 region may be located in its native location in the adenoviral genome or placed in
the site of a deletion in the native adenoviral genome (e.g., in the E3 region).

In the construction of adenovirus vectors for delivery of a gene to a mammalian (such as
human) cell, a range of modified adenovirus nucleic acid sequences can be employed in
the vectors. For example, all or a portion of the adenovirus delayed early gene E3 may be
eliminated from the adenovirus sequence which forms a part of the recombinant virus.
The function of E3 is believed to be irrelevant to the function and production of the
recombinant virus particle. Adenovirus vectors may also be constructed having a deletion
of at least the ORF6 region of the E4 gene, and more desirably because of the
redundancy in the function of this region, the entire E4 region. Still another vector of the
invention contains a deletion in the delayed early gene E2A. Deletions may also be made
in any of the late genes L1 to L5 of the adenovirus genome. Similarly, deletions in the
intermediate genes IX and Va2 may be useful for some purposes. Other deletions may
be made in the other structural or non-structural adenovirus genes. The above discussed
deletions may be used individually, i.e., an adenovirus sequence for use as described
herein may contain deletions in only a single region. Alternatively, deletions of entire
genes or portions thereof effective to destroy their biological activity may be used in any
combination. For example, in one exemplary vector, the adenovirus sequence may have
deletions of the E1 genes and the E4 gene, or of the E1, E2A and E3 genes, or of the E1
and E3 genes, or of E1, E2A and E4 genes, with or without deletion of E3, and so on. Any
one or more of the E genes may suitably be replaced with an E gene (or one or more E
gene open reading frames) sourced from a different strain of adenovirus. Particularly
suitably the ChAd155 E1 and E3 genes are deleted and the ChAd155E4 gene is replaced
with E4Ad50rf6. As discussed above, such deletions and/or substitutions may be used in
combination with other mutations, such as temperature-sensitive mutations, to achieve a
desired result.

An adenoviral vector lacking one or more essential adenoviral sequences (e.g., E1A, E1B,
E2A, E2B, E4 ORF®6, L1, L2, L3, L4 and L5) may be cultured in the presence of the
missing adenoviral gene products which are required for viral infectivity and propagation of
an adenoviral particle. These helper functions may be provided by culturing the adenoviral
vector in the presence of one or more helper constructs (e.g., a plasmid or virus) or a
packaging host cell.

Complementation of Replication-Incompetent Vectors
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To generate recombinant adenoviruses deleted in any of the genes described above, the
function of the deleted gene region, if essential to the replication and infectivity of the virus,
must be supplied to the recombinant virus by a helper virus or cell line, i.e., a
complementation or packaging cell line.

Helper Viruses

Depending upon the adenovirus gene content of the viral vectors employed to carry the
minigene, a helper adenovirus or non-replicating virus fragment may be used to provide
sufficient adenovirus gene sequences necessary to produce an infective recombinant viral
particle containing the minigene. Useful helper viruses contain selected adenovirus gene
sequences not present in the adenovirus vector construct and/or not expressed by the
packaging cell line in which the vector is transfected. In one embodiment, the helper virus
is replication-defective and contains adenovirus genes in addition, suitably, to one or more
of the sequences described herein. Such a helper virus is suitably used in combination
with an E1 expressing (and optionally additionally E3 expressing) cell line.

A helper virus may optionally contain a reporter gene. A number of such reporter genes
are known to the art as well as described herein. The presence of a reporter gene on the
helper virus which is different from the transgene on the adenovirus vector allows both the
adenoviral vector and the helper virus to be independently monitored. This reporter is
used to enable separation between the resulting recombinant virus and the helper virus
upon purification.

Complementation Cell Lines

In many circumstances, a cell line expressing the one or more missing genes which are
essential to the replication and infectivity of the virus, such as human E1, can be used to
transcomplement a chimp adenoviral vector. This is particularly advantageous because,
due to the diversity between the chimp adenovirus sequences of the invention and the
human adenovirus sequences found in currently available packaging cells, the use of the
current human E1-containing cells prevents the generation of replication-competent
adenoviruses during the replication and production process.

Alternatively, if desired, one may utilize the sequences provided herein to generate a
packaging cell or cell line that expresses, at a minimum, the E1 gene from ChAd155 under
the transcriptional control of a promoter for expression in a selected parent cell line.
Inducible or constitutive promoters may be employed for this purpose. Examples of such
promoters are described in detail elsewhere in this document. A parent cell is selected for
the generation of a novel cell line expressing any desired ChAd155 gene. Without

-30-



10

15

20

25

30

35

40

WO 2016/198621 PCT/EP2016/063329

limitation, such a parent cell line may be HelLa [ATCC Accession No. CCL 2], A549 [ATCC
Accession No. CCL 185], HEK 293, KB [CCL 17], Detroit [e.g., Detroit 510, CCL 72] and
WI-38 [CCL 75] cells, among others. These cell lines are all available from the American
Type Culture Collection, 10801 University Boulevard, Manassas, Virginia 20110-2209.

Such E1-expressing cell lines are useful in the generation of recombinant adenovirus E1
deleted vectors. Additionally, or alternatively, cell lines that express one or more
adenoviral gene products, e.g., E1A, E1B, E2A, E3 and/or E4, can be constructed using
essentially the same procedures as used in the generation of recombinant viral vectors.
Such cell lines can be utilised to transcomplement adenovirus vectors deleted in the
essential genes that encode those products, or to provide helper functions necessary for
packaging of a helper-dependent virus (e.g., adeno-associated virus). The preparation of
a host cell involves techniques such as assembly of selected DNA sequences.

In another alternative, the essential adenoviral gene products are provided in trans by the
adenoviral vector and/or helper virus. In such an instance, a suitable host cell can be
selected from any biological organism, including prokaryotic (e.g., bacterial) cells, and
eukaryotic cells, including, insect cells, yeast cells and mammalian cells.

Host cells may be selected from among any mammalian species, including, without
limitation, cells such as A549, WEHI, 3T3, 1011/2, HEK 293 cells or Per.C6 (both of which
express functional adenoviral E1) [Fallaux, FJ et al, (1998), Hum Gene Ther, 9:1909-
1917], Saos, C2C12, L cells, HT1080, HepG2 and primary fibroblast, hepatocyte and
myoblast cells derived from mammals including human, monkey, mouse, rat, rabbit, and
hamster.

A particularly suitable complementation cell line is the Procell92 cell line. The Procell92
cell line is based on HEK 293 cells which express adenoviral E1 genes, transfected with
the Tet repressor under control of the human phosphoglycerate kinase-1 (PGK) promoter,
and the G418-resistance gene (Vitelli et al. PLOS One (2013) 8(e55435):1-9). Procell92.S
is adapted for growth in suspension conditions and is useful for producing adenoviral
vectors expressing toxic proteins (www.okairos.com/e/inners.php?m=00084, last accessed
13 April 2015).

Assembly of a Viral Particle and Transfection of a Cell Line

Generally, when delivering the vector comprising the minigene by transfection, the vector
is delivered in an amount from about 5 ug to about 100 uyg DNA, and preferably about 10
to about 50 pg DNA to about 1 x 10* cells to about 1 x 10" cells, and preferably about 10°
cells. However, the relative amounts of vector DNA to host cells may be adjusted, taking
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into consideration such factors as the selected vector, the delivery method and the host
cells selected.

Introduction into the host cell of the vector may be achieved by any means known in the
art, including transfection, and infection. One or more of the adenoviral genes may be
stably integrated into the genome of the host cell, stably expressed as episomes, or
expressed transiently. The gene products may all be expressed transiently, on an
episome or stably integrated, or some of the gene products may be expressed stably while
others are expressed transiently.

Introduction of vectors into the host cell may also be accomplished using techniques
known to the skilled person. Suitably, standard transfection techniques are used, e.g.,
CaPC transfection or electroporation.

Assembly of the selected DNA sequences of the adenovirus (as well as the transgene and
other vector elements) into various intermediate plasmids, and the use of the plasmids and
vectors to produce a recombinant viral particle are all achieved using conventional
techniques. Such techniques include conventional cloning techniques of cDNA, use of
overlapping oligonucleotide sequences of the adenovirus genomes, polymerase chain
reaction, and any suitable method which provides the desired nucleotide sequence.
Standard transfection and co-transfection techniques are employed, e.g., CaPC
precipitation techniques. Other conventional methods employed include homologous
recombination of the viral genomes, plaquing of viruses in agar overlay, methods of
measuring signal generation, and the like.

For example, following the construction and assembly of the desired minigene-containing
viral vector, the vector is transfected in vitro in the presence of a helper virus into the
packaging cell line. Homologous recombination occurs between the helper and the vector
sequences, which permits the adenovirus-transgene sequences in the vector to be
replicated and packaged into virion capsids, resulting in the recombinant viral vector
particles. The resulting recombinant adenoviruses are useful in transferring a selected
transgene to a selected cell. In in vivo experiments with the recombinant virus grown in
the packaging cell lines, the E1-deleted recombinant adenoviral vectors of the invention
demonstrate utility in transferring a transgene to a non-simian mammal, preferably a
human, cell.

Transgenes

The transgene is a nucleic acid sequence, heterologous to the vector sequences flanking
the transgene, which encodes a protein of interest. The nucleic acid coding sequence is
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operatively linked to regulatory components in a manner which permits transgene
transcription, translation, and/or expression in a host cell.

The composition of the transgene sequence will depend upon the use to which the
resulting vector will be put. For example, the transgene may be a therapeutic transgene or
an immunogenic transgene. Alternatively, a transgene sequence may include a reporter
sequence, which upon expression produces a detectable signal. Such reporter sequences
include, without limitation, DNA sequences encoding B-lactamase, B-galactosidase (LacZ),
alkaline phosphatase, thymidine kinase, green fluorescent protein (GFP), chloramphenicol
acetyltransferase (CAT), luciferase, membrane bound proteins including, for example,
CD2, CD4, CD8, the influenza hemagglutinin protein, and others well known in the art, to
which high affinity antibodies directed thereto exist or can be produced by conventional
means, and fusion proteins comprising a membrane bound protein appropriately fused to
an antigen tag domain from, among others, hemagglutinin or Myc. These coding
sequences, when associated with regulatory elements which drive their expression,
provide signals detectable by conventional means, including enzymatic, radiographic,
colorimetric, fluorescence or other spectrographic assays, fluorescent activating cell
sorting assays and immunological assays, including enzyme linked immunosorbent assay
(ELISA), radioimmunoassay (RIA) and immunohistochemistry.

In one embodiment, the transgene is a non-marker sequence encoding a product which is
useful in biology and medicine, such as a therapeutic transgene or an immunogenic
transgene such as proteins, RNA, enzymes, or catalytic RNAs. Desirable RNA molecules
include tRNA, dsRNA, ribosomal RNA, catalytic RNAs, and antisense RNAs. One
example of a useful RNA sequence is a sequence which extinguishes expression of a
targeted nucleic acid sequence in the treated animal.

The transgene may be used for treatment, e.g., of genetic deficiencies, as a cancer
therapeutic or vaccine, for induction of an immune response, and/or for prophylactic
vaccine purposes. As used herein, induction of an immune response refers to the ability of
a protein to induce a T cell and/or a humoral immune response to the protein.

Regulatory Elements

In addition to the transgene the vector also includes conventional control elements which
are operably linked to the transgene in a manner that permits its transcription, translation
and/or expression in a cell transfected with the plasmid vector or infected with the virus
produced by the invention. As used herein, "operably linked" sequences include both
expression control sequences that are contiguous with the gene of interest and expression
control sequences that act in trans or at a distance to control the gene of interest.
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Expression control sequences include appropriate transcription initiation, termination,
promoter and enhancer sequences; efficient RNA processing signals such as splicing and
polyadenylation (poly A) signals including rabbit beta-globin polyA; sequences that
stabilize cytoplasmic mMRNA; sequences that enhance translation efficiency (e.g., Kozak
consensus sequence); sequences that enhance protein stability; and when desired,
sequences that enhance secretion of the encoded product. Among other sequences,
chimeric introns may be used.

In some embodiments, the Woodchuck Hepatitis Virus Posttranscriptional Regulatory
Element (WPRE) (Zuffrey et al. (1999) J Virol; 73(4):2886-9) may be operably linked to
the transgene. An exemplary WPRE is provided in SEQ ID NO: 26.

A "promoter" is a nucleotide sequence that permits binding of RNA polymerase and directs
the transcription of a gene. Typically, a promoter is located in the 5 ' non-coding region of
a gene, proximal to the transcriptional start site of the gene. Sequence elements within
promoters that function in the initiation of transcription are often characterized by
consensus nucleotide sequences. Examples of promoters include, but are not limited to,
promoters from bacteria, yeast, plants, viruses, and mammals (including humans). A great
number of expression control sequences, including promoters which are internal, native,
constitutive, inducible and/or tissue-specific, are known in the art and may be utilized.

Examples of constitutive promoters include, without limitation, the TBG promoter, the
retroviral Rous sarcoma virus LTR promoter (optionally with the enhancer), the
cytomegalovirus (CMV) promoter (optionally with the CMV enhancer, see, e.g., Boshart et
al, Cell, 41:521-530 (1985)), the CASI promoter, the SV40 promoter, the dihydrofolate
reductase promoter, the B-actin promoter, the phosphoglycerol kinase (PGK) promoter,
and the EF 1a promoter (Invitrogen).

In some embodiments, the promoter is a CASI|I promoter (see, for example,
W02012/115980). The CASI promoter is a synthetic promoter which contains a portion of
the CMV enhancer, a portion of the chicken beta-actin promoter, and a portion of the UBC
enhancer. In some embodiments, the CASI promoter can include a nucleic acid sequence
having at least about 90%, at least about 95%, at least about 96%, at least about 97%, at
least about 98%, at least about 99%, or more, sequence identity to SEQ ID NO: 12. In
some embodiments, the promoter comprises or consists of a nucleic acid sequence of
SEQ ID NO: 12.

Inducible promoters allow regulation of gene expression and can be regulated by
exogenously supplied compounds, environmental factors such as temperature, or the
presence of a specific physiological state, e.g., acute phase, a particular differentiation
state of the cell, or in replicating cells only. Inducible promoters and inducible systems are
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available from a variety of commercial sources, including, without limitation, Invitrogen,
Clontech and Ariad. Many other systems have been described and can be readily
selected by one of skill in the art. For example, inducible promoters include the zinc-
inducible sheep metallothionine (MT) promoter and the dexamethasone (Dex)-inducible
mouse mammary tumor virus (MMTV) promoter. Other inducible systems include the T7
polymerase promoter system (WO 98/10088); the ecdysone insect promoter (No et al,
Proc. Natl. Acad. Sci. USA, 93:3346-3351 (1996)), the tetracycline-repressible system
(Gossen et al, Proc. Natl. Acad. Sci. USA, 89:55647-5551 (1992)), the tetracycline-inducible
system (Gossen et al, Science, 378:1766-1769 (1995), see also Harvey et al, Curr. Opin.
Chem. Biol, 2:512-518 (1998)). Other systems include the FK506 dimer, VP16 or p65
using castradiol, diphenol murislerone, the RU486-inducible system (Wang et al, Nat.
Biotech., 15:239-243 (1997) and Wang et al, Gene Ther., 4:432-441 (1997)) and the
rapamycin-inducible system (Magari et al, J. Clin. Invest., 100:2865-2872 (1997)). The
effectiveness of some inducible promoters increases over time. In such cases one can
enhance the effectiveness of such systems by inserting multiple repressors in tandem,
e.g., TetR linked to a TetR by an IRES.

In another embodiment, the native promoter for the transgene will be used. The native
promoter may be preferred when it is desired that expression of the transgene should
mimic the native expression. The native promoter may be used when expression of the
transgene must be regulated temporally or developmentally, or in a tissue-specific manner,
or in response to specific transcriptional stimuli. In a further embodiment, other native
expression control elements, such as enhancer elements, polyadenylation sites or Kozak
consensus sequences may also be used to mimic the native expression.

The transgene may be operably linked to a tissue-specific promoter. For instance, if
expression in skeletal muscle is desired, a promoter active in muscle should be used.
These include the promoters from genes encoding skeletal B-actin, myosin light chain 2A,
dystrophin, muscle creatine kinase, as well as synthetic muscle promoters with activities
higher than naturally occurring promoters (see Li et al, Nat. Biotech., 17:241-245 (1999)).
Examples of promoters that are tissue-specific are known for liver (albumin, Miyatake et al,
J. Virol, 71:5124-32 (1997); hepatitis B virus core promoter, Sandig et al, Gene Ther.,
3:1002-9 (1996); alpha-fetoprotein (AFP), Arbuthnot et al., Hum. Gene Ther., 7: 1503-14
(1996)), bone osteocalcin (Stein et al, Mol. Biol. Rep., 24:185-96 (1997)); bone sialoprotein
(Chen et al., J. Bone Miner. Res., 11:654-64 (1996)), lymphocytes (CD2, Hansal et al, J.
Immunol, 161:1063-8 (1998); immunoglobulin heavy chain; T cell receptor chain), neuronal
such as neuron-specific enolase (NSE) promoter (Andersen et al, Cell. Mol. Neurobiol,
13:503-15 (1993)), neurofilament light-chain gene (Piccioli et al, Proc. Natl. Acad. Sci.
USA, 88:5611-5 (1991)), and the neuron-specific vgf gene (Piccioli et al, Neuron, 15:373-
84 (1995)), among others.
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Optionally, vectors carrying transgenes encoding therapeutically useful or immunogenic
products may also include selectable markers or reporter genes which may include
sequences encoding geneticin, hygromicin or purimycin resistance, among others. Such
selectable reporters or marker genes (preferably located outside the viral genome to be
packaged into a viral particle) can be used to signal the presence of the plasmids in
bacterial cells, such as ampicillin resistance. Other components of the vector may include
an origin of replication.

These vectors are generated using the techniques and sequences provided herein, in
conjunction with techniques known to those of skill in the art. Such techniques include
conventional cloning techniques of cDNA such as those described in texts, use of
overlapping oligonucleotide sequences of the adenovirus genomes, polymerase chain
reaction, and any suitable method which provides the desired nucleotide sequence.

Therapeutics and Prophylaxis

The recombinant ChAd155-based vectors are useful for gene transfer to a human or non-
simian mammal in vitro, ex vivo, and in vivo.

The recombinant adenovirus vectors described herein can be used as expression vectors
for the production of the products encoded by the heterologous transgenes in vitro. For
example, the recombinant replication-incompetent adenovirus containing a transgene may
be transfected into a complementation cell line as described above.

A ChAd155-derived recombinant adenoviral vector provides an efficient gene transfer
vehicle that can deliver a selected transgene to a selected host cell in vivo or ex vivo even
where the organism has neutralizing antibodies to one or more adenovirus serotypes. In
one embodiment, the vector and the cells are mixed ex vivo; the infected cells are cultured
using conventional methodologies; and the transduced cells are re-infused into the patient.
These techniques are particularly well suited to gene delivery for therapeutic purposes and
for immunisation, including inducing protective immunity.

Immunogenic Transgenes

The recombinant ChAd155 vectors may also be as administered in immunogenic
compositions.  An immunogenic composition as described herein is a composition
comprising one or more recombinant ChAd155 vector capable of inducing an immune
response, for example a humoral (e.g., antibody) and/or cell-mediated (e.g., a cytotoxic T
cell) response, against a transgene product delivered by the vector following delivery to a
mammal, suitably a human. A recombinant adenovirus may comprise (suitably in any of
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its gene deletions) a gene encoding a desired immunogen and may therefore be used in a
vaccine. The recombinant adenoviruses can be used as prophylactic or therapeutic
vaccines against any pathogen for which the antigen(s) crucial for induction of an immune
response and able to limit the spread of the pathogen has been identified and for which
the cDNA is available.

Such vaccine or other immunogenic compositions may be formulated in a suitable delivery
vehicle. Generally, doses for the immunogenic compositions are in the range defined
below under ‘Delivery Methods and Dosage’. The levels of immunity of the selected gene
can be monitored to determine the need, if any, for boosters. Following an assessment of
antibody titers in the serum, optional booster immunizations may be desired.

Optionally, a vaccine or immunogenic composition of the invention may be formulated to
contain other components, including, e.g., adjuvants, stabilizers, pH adjusters,
preservatives and the like. Examples of suitable adjuvants are provided below under
‘Adjuvants’. Such an adjuvant can be administered with a priming DNA vaccine encoding
an antigen to enhance the antigen-specific immune response compared with the immune
response generated upon priming with a DNA vaccine encoding the antigen only.
Alternatively, such an adjuvant can be administered with a polypeptide antigen which is
administered in an administration regimen involving the ChAd155 vectors of the invention
(as described below under ‘Administration Regimens’.

The recombinant adenoviruses are administered in an immunogenic amount, that is, an
amount of recombinant adenovirus that is effective in a route of administration to transfect
the desired target cells and provide sufficient levels of expression of the selected gene to
induce an immune response. Where protective immunity is provided, the recombinant
adenoviruses are considered to be vaccine compositions useful in preventing infection
and/or recurrent disease.

The recombinant vectors described herein are expected to be highly efficacious at
inducing cytolytic T cells and antibodies directed to the inserted heterologous antigenic
protein expressed by the vector.

Immunogens expressed by the inventive vectors which are useful to immunize a human or
non-human animal against other pathogens include, e.g., bacteria, fungi, parasitic
microorganisms or multicellular parasites which infect human and non-human vertebrates,
or from a cancer cell or tumor cell. For example, immunogens may be selected from a
variety of viral families. Examples of viral families against which an immune response
would be desirable include respiratory viruses such as respiratory syncytial virus (RSV)
and other paramyxoviruses such as human metapneumovirus, hMPV and parainfluenza
viruses (PIV).
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Suitable antigens of RSV which are useful as immunogens to immunize a human or non-
human animal can be selected from: the fusion protein (F), the attachment protein (G), the
matrix protein (M2) and the nucleoprotein (N). The term “F protein” or “fusion protein” or “F
protein polypeptide” or “fusion protein polypeptide” refers to a polypeptide or protein
having all or part of an amino acid sequence of an RSV Fusion protein polypeptide.
Similarly, the term “G protein” or “G protein polypeptide” refers to a polypeptide or protein
having all or part of an amino acid sequence of an RSV Attachment protein polypeptide.
The term “M protein” or “matrix protein” or “M protein polypeptide” refers to a polypeptide
or protein having all or part of an amino acid sequence of an RSV Matrix protein and may
include either or both of the M2-1 (which may be written herein as M2.1) and M2-2 gene
products. Likewise, the term “N protein” or “Nucleocapsid protein” or “N protein
polypeptide” refers to a polypeptide or protein having all or part of an amino acid sequence
of an RSV Nucleoprotein.

Two groups of human RSV strains have been described, the A and B groups, based
mainly on differences in the antigenicity of the G glycoprotein. Numerous strains of RSV
have been isolated to date, any of which are suitable in the context of the antigens of the
immunogenic combinations disclosed herein. Exemplary strains indicated by GenBank
and/or EMBL Accession number can be found in US published application number
2010/0203071 (W02008114149), which is incorporated herein by reference for the
purpose of disclosing the nucleic acid and polypeptide sequences of RSV F and G
proteins suitable for use in present invention. In an embodiment, the RSV F protein can
be an ectodomain of an RSV F Protein (FATM).

Exemplary M and N protein nucleic acids and protein sequences can be found, e.g., in US
published application number 2014/0141042 (W0O2012/089833), which are incorporated
herein for purpose of disclosing the nucleic acid and polypeptide sequences of RSV M and
N proteins suitable for use in present invention.

Suitably, for use with in present invention, a nucleic acid encodes an RSV F antigen and
RSV, M and N antigens. More specifically, the nucleic acid encodes an RSV FATM antigen
and RSV M2-1 and N antigens, wherein a self-cleavage site is included between the RSV
FATM antigen and the RSV M2-1 and a flexible linker is included between the RSV M2-1
and N antigens. In one embodiment a suitable nucleic acid encodes the polypeptide
represented by SEQ ID NO:37

In one embodiment, the immunogen may be from a retrovirus, for example a lentivirus

such as the Human Immunodeficiency Virus (HIV). In such an embodiment, immunogens
may be derived from HIV-1 or HIV-2.
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The HIV genome encodes a number of different proteins, each of which can be
immunogenic in its entirety or as a fragment when expressed by vectors of the present
invention. Envelope proteins include gp120, gp41 and Env precursor gp160, for example.
Non-envelope proteins of HIV include for example internal structural proteins such as the
products of the gag and pol genes and other non-structural proteins such as Rev, Nef, Vif
and Tat. In an embodiment the vector of the invention encodes one or more polypeptides
comprising HIV Gag.

The Gag gene is translated as a precursor polyprotein that is cleaved by protease to yield
products that include the matrix protein (p17), the capsid (p24), the nucleocapsid (p9), p6
and two space peptides, p2 and p1, all of which are examples of fragments of Gag.

The Gag gene gives rise to the 55-kilodalton (kD) Gag precursor protein, also called p55,
which is expressed from the unspliced viral mMRNA. During translation, the N terminus of
p55 is myristoylated, triggering its association with the cytoplasmic aspect of cell
membranes. The membrane-associated Gag polyprotein recruits two copies of the viral
genomic RNA along with other viral and cellular proteins that triggers the budding of the
viral particle from the surface of an infected cell. After budding, p55 is cleaved by the
virally encoded protease (a product of the pol gene) during the process of viral maturation
into four smaller proteins designated MA (matrix [p17]), CA (capsid [p24]), NC
(nucleocapsid [p9]), and p6, all of which are examples of fragments of Gag. In one
embodiment, the vectors of the present invention comprise a Gag polypeptide of SEQ ID
NO: 38.

Adjuvants

An “adjuvant” as used herein refers to a composition that enhances the immune response
to an immunogen. Examples of such adjuvants include but are not limited to inorganic
adjuvants (e.g. inorganic metal salts such as aluminium phosphate or aluminium
hydroxide), organic adjuvants (e.g. saponins, such as QS21, or squalene), oil-based
adjuvants (e.g. Freund's complete adjuvant and Freund's incomplete adjuvant), cytokines
(e.g. IL-1B, IL-2, IL-7, IL-12, IL-18, GM-CFS, and INF-y) particulate adjuvants (e.g.
immuno-stimulatory complexes (ISCOMS), liposomes, or biodegradable microspheres),
virosomes, bacterial adjuvants (e.g. monophosphoryl lipid A, such as 3-de-O-acylated
monophosphoryl lipid A (3D-MPL), or muramyl peptides), synthetic adjuvants (e.g. non-
ionic block copolymers, muramyl peptide analogues, or synthetic lipid A), synthetic
polynucleotides adjuvants (e.g polyarginine or polylysine) and immunostimulatory
oligonucleotides containing unmethylated CpG dinucleotides ("CpG").

One suitable adjuvant is monophosphoryl lipid A (MPL), in particular 3-de-O-acylated
monophosphoryl lipid A (3D-MPL). Chemically it is often supplied as a mixture of 3-de-O-
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acylated monophosphoryl lipid A with either 4, 5, or 6 acylated chains. It can be purified
and prepared by the methods taught in GB 2122204B, which reference also discloses the
preparation of diphosphoryl lipid A, and 3-O-deacylated variants thereof. Other purified
and synthetic lipopolysaccharides have been described (U.S. Pat. No. 6,005,099 and EP 0
729 473 B1; Hilgers et al., 1986, Int.Arch.Allergy.Immunol., 79(4):392-6; Hilgers et al.,
1987, Immunology, 60(1):141-6; and EP 0 549 074 B1l).

Saponins are also suitable adjuvants (see Lacaille-Dubois, M and Wagner H, A review of
the biological and pharmacological activities of saponins. Phytomedicine vol 2 pp 363-386
(1996)). For example, the saponin Quil A (derived from the bark of the South American
tree Quillaja Saponaria Molina), and fractions thereof, are described in U.S. Pat. No.
5,057,540 and Kensil, Crit. Rev. Ther. Drug Carrier Syst., 1996, 12:1-55; and EP 0 362
279 B1. Purified fractions of Quil A are also known as immunostimulants, such as QS21
and QS17; methods of their production is disclosed in U.S. Pat. No. 5,057,540 and EP 0
362 279 B1. Also described in these references is QS7 (a non-haemolytic fraction of Quil-
A). Use of QS21 is further described in Kensil et al. (1991, J. Immunology, 146: 431-437).
Combinations of QS21 and polysorbate or cyclodextrin are also known (WO 99/10008).
Particulate adjuvant systems comprising fractions of QuilA, such as QS21 and QS7 are
described in WO 96/33739 and WO 96/11711.

Another adjuvant is an immunostimulatory oligonucleotide containing unmethylated CpG
dinucleotides ("CpG") (Krieg, Nature 374:546 (1995)). CpG is an abbreviation for cytosine-
guanosine dinucleotide motifs present in DNA. CpG is known as an adjuvant when
administered by both systemic and mucosal routes (WO 96/02555, EP 468520, Davis et
al, J.Immunol, 1998, 160:870-876; McCluskie and Davis, J.Immunol., 1998, 161:4463-6).
CpG, when formulated into vaccines, may be administered in free solution together with
free antigen (WO 96/02555) or covalently conjugated to an antigen (WO 98/16247), or
formulated with a carrier such as aluminium hydroxide (Brazolot-Millan et al., Proc. Natl.
Acad. Sci., USA, 1998, 95:15553-8).

Adjuvants such as those described above may be formulated together with carriers, such
as liposomes, oil in water emulsions, and/or metallic salts (including aluminum salts such
as aluminum hydroxide). For example, 3D-MPL may be formulated with aluminum
hydroxide (EP 0 689 454) or oil in water emulsions (WO 95/17210); QS21 may be
formulated with cholesterol containing liposomes (WO 96/33739), oil in water emulsions
(WO 95/17210) or alum (WO 98/15287); CpG may be formulated with alum (Brazolot-
Millan, supra) or with other cationic carriers.

Combinations of adjuvants may be utilized in the present invention, in particular a
combination of a monophosphoryl lipid A and a saponin derivative (see, e.g., WO
94/00153; WO 95/17210; WO 96/33739; WO 98/56414; WO 99/12565; WO 99/11241),
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more particularly the combination of QS21 and 3D-MPL as disclosed in WO 94/00153, or a
composition where the QS21 is quenched in cholesterol-containing liposomes (DQ) as
disclosed in WO 96/33739. Alternatively, a combination of CpG plus a saponin such as
QS21 is an adjuvant suitable for use in the present invention. A potent adjuvant
formulation involving QS21, 3D-MPL & tocopherol in an oil in water emulsion is described
in WO 95/17210 and is another formulation for use in the present invention. Saponin
adjuvants may be formulated in a liposome and combined with an immunostimulatory
oligonucleotide. Thus, suitable adjuvant systems include, for example, a combination of
monophosphoryl lipid A, preferably 3D-MPL, together with an aluminium salt (e.g. as
described in WOO00/23105). A further exemplary adjuvant comprises comprises QS21
and/or MPL and/or CpG. QS21 may be quenched in cholesterol-containing liposomes as
disclosed in WO 96/33739.

Other suitable adjuvants include alkyl Glucosaminide phosphates (AGPs) such as those
disclosed in WO9850399 or U.S. Pat. No. 6,303,347 (processes for preparation of AGPs
are also disclosed), or pharmaceutically acceptable salts of AGPs as disclosed in U.S. Pat.
No. 6,764,840. Some AGPs are TLR4 agonists, and some are TLR4 antagonists. Both are
thought to be useful as adjuvants.

It has been found (WO 2007/062656, which published as US 2011/0293704 and is
incorporated by reference for the purpose of disclosing invariant chain sequences) that the
fusion of the invariant chain to an antigen which is comprised by an expression system
used for vaccination increases the immune response against said antigen, if it is
administered with an adenovirus. Accordingly, in one embodiment of the invention, the
immunogenic transgene may be co-expressed with invariant chain in a recombinant
ChAd155 viral vector.

In another embodiment, the invention provides the use of the capsid of ChAd155
(optionally an intact or recombinant viral particle or an empty capsid is used) to induce an
immunomodulatory effect response, or to enhance or adjuvant a cytotoxic T cell response
to another active agent by delivering a ChAd155 capsid to a subject. The ChAd155 capsid
can be delivered alone or in a combination regimen with an active agent to enhance the
immune response thereto. Advantageously, the desired effect can be accomplished
without infecting the host with an adenovirus.

Administration Regimens

Commonly, the ChAd155 recombinant adenoviral vectors will be utilized for delivery of
therapeutic or immunogenic molecules (such as proteins). It will be readily understood for
both applications, that the recombinant adenoviral vectors of the invention are particularly
well suited for use in regimens involving repeat delivery of recombinant adenoviral vectors.
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Such regimens typically involve delivery of a series of viral vectors in which the viral
capsids are alternated. The viral capsids may be changed for each subsequent
administration, or after a pre-selected number of administrations of a particular serotype
capsid (e.g. one, two, three, four or more). Thus, a regimen may involve delivery of a
recombinant adenovirus with a first capsid, delivery with a recombinant adenovirus with a
second capsid, and delivery with a recombinant adenovirus with a third capsid. A variety
of other regimens which use the adenovirus capsids of the invention alone, in combination
with one another, or in combination with other adenoviruses (which are preferably
immunologically non-crossreactive) will be apparent to those of skill in the art. Optionally,
such a regimen may involve administration of recombinant adenovirus with capsids of
other non-human primate adenoviruses, human adenoviruses, or artificial sequences such
as are described herein.

The adenoviral vectors of the invention are particularly well suited for therapeutic regimens
in which multiple adenoviral-mediated deliveries of transgenes are desired, e.g., in
regimens involving redelivery of the same transgene or in combination regimens involving
delivery of other transgenes. Such regimens may involve administration of a ChAd155
adenoviral vector, followed by re-administration with a vector from the same serotype
adenovirus.  Particularly desirable regimens involve administration of a ChAd155
adenoviral vector, in which the source of the adenoviral capsid sequences of the vector
delivered in the first administration differs from the source of adenoviral capsid sequences
of the viral vector utilized in one or more of the subsequent administrations. For example,
a therapeutic regimen involves administration of a ChAd155 vector and repeat
administration with one or more adenoviral vectors of the same or different serotypes.

In another example, a therapeutic regimen involves administration of an adenoviral vector
followed by repeat administration with a ChAd155 vector which has a capsid which differs
from the source of the capsid in the first delivered adenoviral vector, and optionally further
administration with another vector which is the same or, preferably, differs from the source
of the adenoviral capsid of the vector in the prior administration steps. These regimens are
not limited to delivery of adenoviral vectors constructed using the ChAd155 sequences.
Rather, these regimens can readily utilize other adenoviral sequences, including, without
limitation, other adenoviral sequences including other non-human primate adenoviral
sequences, or human adenoviral sequences, in combination with the ChAd155 vectors.

In a further example, a therapeutic regimen may involve either simultaneous (such as co-
administration) or sequential (such as a prime-boost) delivery of (i) one or more ChAd155
adenoviral vectors and (ii) a further component such as non-adenoviral vectors, non-viral
vectors, and/or a variety of other therapeutically useful compounds or molecules such as
antigenic proteins optionally simultaneously administered with adjuvant. Examples of co-
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administration include homo-lateral co-administration and contra-lateral co-administration
(further described below under ‘Delivery Methods and Dosage’).

Suitable non-adenoviral vectors for use in simultaneous or particularly in sequential
delivery (such as prime-boost) with one or more ChAd155 adenoviral vectors include one
or more poxviral vectors. Suitably, the poxviral vector belongs to the subfamily
chordopoxvirinae, more suitably to a genus in said subfamily selected from the group
consisting of orthopox, parapox, yatapox, avipox (suitably canarypox (ALVAC) or fowlpox
(FPV)) and molluscipox. Even more suitably, the poxviral vector belongs to the orthopox
and is selected from the group consisting of vaccinia virus, NYVAC (derived from the
Copenhagen strain of vaccinia), Modified Vaccinia Ankara (MVA), cowpoxvirus and
monkeypox virus. Most suitably, the poxviral vector is MVA.

“Simultaneous” administration suitably refers to the same ongoing immune response.
Preferably both components are administered at the same time (such as simultaneous
administration of both DNA and protein), however, one component could be administered
within a few minutes (for example, at the same medical appointment or doctor’s visit),
within a few hours. Such administration is also referred to as co-administration. In some
embodiments, co-administration may refer to the administration of an adenoviral vector, an
adjuvant and a protein component. In other embodiments, co-administration refers to the
administration of an adenoviral vector and another viral vector, for example a second
adenoviral vector or a poxvirus such as MVA. In other embodiments, co-administration
refers to the administration of an adenoviral vector and a protein component, which is
optionally adjuvanted.

A prime-boost regimen may be used. Prime-boost refers to two separate immune
responses: (i) an initial priming of the immune system followed by (ii) a secondary or
boosting of the immune system many weeks or months after the primary immune
response has been established.

Such a regimen may involve the administration of a recombinant ChAd155 vector to prime
the immune system to second, booster, administration with a traditional antigen, such as a
protein (optionally co-administered with adjuvant), or a recombinant virus carrying the
sequences encoding such an antigen (e.g., WO 00/11140). Alternatively, an immunization
regimen may involve the administration of a recombinant ChAd155 vector to boost the
immune response to a vector (either viral or DNA-based) encoding an antigen. In another
alternative, an immunization regimen involves administration of a protein followed by
booster with a recombinant ChAd155 vector encoding the antigen. In one example, the
prime-boost regimen can provide a protective immune response to the virus, bacteria or
other organism from which the antigen is derived. In another embodiment, the prime-
boost regimen provides a therapeutic effect that can be measured using conventional
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assays for detection of the presence of the condition for which therapy is being
administered.

Preferably, a boosting composition is administered about 2 to about 27 weeks after
administering the priming composition to the subject. The administration of the boosting
composition is accomplished using an effective amount of a boosting composition
containing or capable of delivering the same antigen or a different antigen as administered
by the priming vaccine. The boosting composition may be composed of a recombinant
viral vector derived from the same viral source or from another source. Alternatively, the
boosting composition can be a composition containing the same antigen as encoded in the
priming vaccine, but in the form of a protein, which composition induces an immune
response in the host. The primary requirements of the boosting composition are that the
antigen of the composition is the same antigen, or a cross-reactive antigen, as that
encoded by the priming composition.

Delivery Methods and Dosage

The vector may be prepared for administration by being suspended or dissolved in a
pharmaceutically or physiologically acceptable carrier such as isotonic saline; isotonic
salts solution or other formulations that will be apparent to those skilled in the art. The
appropriate carrier will be evident to those skilled in the art and will depend in large part
upon the route of administration. The compositions described herein may be administered
to a mammal in a sustained release formulation using a biodegradable biocompatible
polymer, or by on-site delivery using micelles, gels and liposomes.

In some embodiments, the recombinant adenovirus of the invention is administered to a
subject by intramuscular injection, intravaginal injection, intravenous injection,
intraperitoneal injection, subcutaneous injection, epicutaneous administration, intradermal
administration, nasal administration or oral administration.

If the therapeutic regimen involves co-administration of one or more ChAd155 adenoviral
vectors and a further component, each formulated in different compositions, they are
favourably administered co-locationally at or near the same site. For example, the
components can be administered (e.g. via an administration route selected from
intramuscular, transdermal, intradermal, sub-cutaneous) to the same side or extremity
(“co-lateral” administration) or to opposite sides or extremities (“contra-lateral’
administration).

Dosages of the viral vector will depend primarily on factors such as the condition being
treated, the age, weight and health of the patient, and may thus vary among patients. For
example, a therapeutically effective adult human or veterinary dosage of the viral vector
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generally contains 1x10° to 1x10™ viral particles, such as from 1x10® to 1x10" (e.g.,
1x10°%, 2.5x10°% 5x10°, 1x10° 1.5x10°% 2.5x10°% 5x10° 1x10", 1.5x10", 2.5x10", 5x10",
1x10" 1.5x10", 2.5x10", 5x10", 1x10" particles). Alternatively, a viral vector can be
administered at a dose that is typically from 1x10° to 1x10"° plaque forming units (PFU),
such as 1x10° PFU, 2.5x10° PFU, 5x10° PFU, 1x10° PFU, 2.5x10° PFU, 5x10° PFU,1x10’
PFU, 2.5x10" PFU, 5x10” PFU, 1x10® PFU, 2.5x10® PFU, 5x10® PFU, 1x10° PFU, 2.5x10°
PFU, 5x10° PFU, or 1x10" PFU. Dosages will vary depending upon the size of the animal
and the route of administration. For example, a suitable human or veterinary dosage (for
about an 80 kg animal) for intramuscular injection is in the range of about 1 x 10° to about
5 x 10" particles per mL, for a single site. Optionally, multiple sites of administration may
be used. In another example, a suitable human or veterinary dosage may be in the range
of about 1 x 10" to about 1 x 10" particles for an oral formulation.

The viral vector can be quantified by Quantitative PCR Analysis (Q-PCR), for example with
primers and probe designed on CMV promoter region using as standard curve serial
dilution of plasmid DNA containing the vector genome with expression cassette including
HCMV promoter. The copy number in the test sample is determined by the parallel line
analysis method. Alternative methods for vector particle quantification can be analytical
HPLC or spectrophotometric method based on Az nm.

An immunologically effective amount of a nucleic acid may suitably be between 1 ng and
100 mg. For example, a suitable amount can be from 1 ug to 100 mg. An appropriate
amount of the particular nucleic acid (e.g., vector) can readily be determined by those of
skill in the art. Exemplary effective amounts of a nucleic acid component can be between
1 ng and 100 ug, such as between 1 ng and 1ug (e.g., 100 ng-1ug), or between1 ug and
100 ug, such as 10 ng, 50 ng, 100 ng, 150 ng, 200 ng, 250 ng, 500 ng, 750 ng, or 1 ug.
Effective amounts of a nucleic acid can also include from 1ug to 500 pg, such as between
1 yg and 200 ug, such as between 10 and 100 ug, for example 1 pg, 2 ug, 5 ug, 10 ug, 20
Mg, 50 pg, 75 ug, 100 pg, 150 pg, or 200 pg. Alternatively, an exemplary effective amount
of a nucleic acid can be between 100 yg and 1 mg, such as from 100 ug to 500 ug, for
example, 100 ug, 150 ug, 200 ug, 250 ug, 300 ug, 400 pg, 500 pg, 600 pg, 700 ug, 800
Mg, 900 pg or 1 mg.

Generally a human dose will be in a volume of between 0.1ml and 2 ml. Thus the
composition described herein can be formulated in a volume of, for example 0.1, 0.15, 0.2,
0.5, 1.0, 1.5 or 2.0 ml human dose per individual or combined immunogenic components.

One of skill in the art may adjust these doses, depending on the route of administration
and the therapeutic or vaccine application for which the recombinant vector is employed.
The levels of expression of the transgene, or for an adjuvant, the level of circulating
antibody, can be monitored to determine the frequency of dosage administration.
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If one or more priming and/or boosting steps are used, this step may include a single dose
that is administered hourly, daily, weekly or monthly, or yearly. As an example, mammals
may receive one or two doses containing between about 10 ug to about 50 pg of plasmid
in carrier. The amount or site of delivery is desirably selected based upon the identity and
condition of the mammal.

The therapeutic levels of, or level of immune response against, the protein encoded by the
selected transgene can be monitored to determine the need, if any, for boosters.
Following an assessment of CD8+ T cell response, or optionally, antibody titers, in the
serum, optional booster immunizations may be desired. Optionally, the recombinant
ChAd155 vectors may be delivered in a single administration or in various combination
regimens, e.g., in combination with a regimen or course of treatment involving other active
ingredients or in a prime-boost regimen.

The present invention will now be further described by means of the following non-limiting
examples.

EXAMPLES
Example 1: Isolation of ChAd155

Wild type chimpanzee adenovirus type 155 (ChAd155) was isolated from a healthy young
chimpanzee housed at the New Iberia Research Center facility (New Iberia Research
Center; The University of Louisiana at Lafayette) using standard procedures as described
in Colloca et al. (2012) and WO 2010086189, which is hereby incorporated by reference
for the purpose of describing adenoviral isolation and characterization techniques

Example 2: ChAd155 Vector Construction

The ChAd155 viral genome was then cloned in a plasmid or in a BAC vector and
subsequently modified (Figure 2) to carry the following modifications in different regions of
the ChAd155 viral genome:

a) deletion of the E1 region (from bp 449 to bp 3529) of the viral genome;
b) deletion of the E4 region (from bp 34731 to bp 37449) of the viral genome;
¢) insertion of the E4orf6é derived from human Ad5.

2.1: Deletion of E1 region: Construction of BAC/ChAd155 AE1 TetO hCMV RpsL-
Kana#1375
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The ChAd155 viral genome was cloned into a BAC vector by homologous recombination
in E. coli strain BJ5183 electroporation competent cells (Stratagene catalog no. 2000154)
co-transformed with ChAd155 viral DNA and Subgroup C BAC Shuttle (#1365). As shown
in the schematic of Figure 3, the Subgroup C Shuttle is a BAC vector derived from
pBeloBAC11 (GenBank U51113, NEB) and which is dedicated to the cloning of ChAd
belonging to species C and therefore contains the plX gene and DNA fragments derived
from right and left ends (including right and left ITRs) of species C ChAd viruses.

The Species C BAC Shuttle also contains a RpsL-Kana cassette inserted between left end
and the pIX gene. In addition, an Amp-LacZ-SacB selection cassette, flanked by IScel
restriction sites, is present between the plX gene and right end of the viral genome. In
particular, the BAC Shuttle comprised the following features: Left ITR: bp 27 to 139,
hCMV(tetO) RpsL-Kana cassette: bp 493 to 3396, plX gene: bp 3508 to 3972, IScel
restriction sites: bp 3990 and 7481, Amp-LacZ-SacB selection cassette: bp 4000 to 7471,
Right ITR: bp 7805 to 7917.

BJ5183 cells were co-transformed by electroporation with ChAd155 purified viral DNA and
Subgroup C BAC Shuttle vector digested with 1Scel restriction enzyme and then purified
from gel. Homologous recombination occurring between plX gene and right ITR
sequences (present at the ends of Species C BAC Shuttle linearized DNA) and
homologous sequences present in ChAd155 viral DNA lead to the insertion of ChAd155
viral genomic DNA in the BAC shuttle vector. At the same time, the viral E1 region was
deleted and substituted by the RpsL-Kana cassette, generating BAC/ChAd155 AE1/ TetO
hCMV RpsL-Kana#1375.

2.2: Plasmid construction by homologous recombination in E.coli BJ5183

2.2.1: Deletion of E4 region - Construction of pChAd155 AE1, E4_Ad5E4orf6/TetO hCMV
RpsL-Kana (#1434)

To improve propagation of the vector, a deletion of the E4 region spanning from nucleotide
34731-37449 (ChAd155 wild type sequence) was introduced in the vector backbone by
replacing the native E4 region with Ad5 E4orf6 coding sequence using a strategy involving
several steps of cloning and homologous recombination in E.coli. The E4 coding region
was completely deleted while the E4 native promoter and polyadenylation signal were
conserved. To this end, a shuttle vector was constructed to allow the insertion of Ad5orf6
by replacing the ChAd155 native E4 region by homologous recombination in E.coli BJ5183
as detailed below.

Construction of pARS SpeciesC Ad5E4orf6-1
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A DNA fragment containing Ad5orf6é was obtained by PCR using Ad5 DNA as template,
with the oligonucleotides 5-ATACGGACTAGTGGAGAAGTACTCGCCTACATG-3’ (SEQ
ID NO: 13) and 5-ATACGGAAGATCTAAGACTTCAGGAAATATGACTAC-3 (SEQ ID NO:
14). The PCR fragment was digested with Bglll and Spel and cloned into Species C RLD-
EGFP shuttle digested with Bglll and Spel, generating the plasmid pARS Species C
Ad5orf6-1. Details regarding the shuttle can be found in Colloca et al, Sci. Transl. Med.
(2012) 4:115ra.

Construction of pARS SpeciesC Ad5E4orf6-2

To delete the E4 region, a 177 bp DNA fragment spanning bp 34586 to bp 34730 of the
ChAd155 wt sequence (SEQ ID NO: 10) was amplified by PCR using the plasmid
BAC/ChAd155 AE1_TetO hCMV RpsL-Kana (#1375) as a template with the following
oligonucleotides: 5'-
ATTCAGTGTACAGGCGCGCCAAAGCATGACGCTGTTGATTTGATTC-3' (SEQ ID NO:
15) and 5-ACTAGGACTAGTTATAAGCTAGAATGGGGCTTTGC-3 (SEQ ID NO: 16).
The PCR fragment was digested with BsrGl and Spel and cloned into pARS SubGroupC
Adb5orf6-1 digested with BsrGl and Spel, generating the plasmid pARS SpeciesC Ad5orf6-
2 (#1490). A schematic diagram of this shuttle plasmid is provided in Figure 4. In
particular, the shuttle plasmid comprised the following features: Left ITR: bp 1 to 113,
Species C first 460bp: bp 1 to 460, ChAd155 wt (bp 34587 to bp 34724 of SEQ ID NO:10)
: bp 516 to 650, Ad5 orf6: bp 680 and 1561, Species C last 393 bp: bp 1567 to 1969, Right
ITR: bp 1857 to 1969.

Construction of pChAd155 AE1, E4_Ad5E4orf6/TetO hCMV RpsL-Kana (#1434)

The resulting plasmid pARS SubGroupC Ad5orf6-2 was then used to replace the E4
region within the ChAd155 backbone with Ad5orf6. To this end the plasmid BAC/ChAd155
AE1_TetO hCMV RpsL-Kana (#1375) was digested with Pacl/Pmel and co-transformed
into BJ5183 cells with the digested plasmid pARS SubGroupC Ad5orf6-2 BsrGl/Ascl, to
obtain the pChAd155 AE1, E4_Ad5E4orf6/TetO hCMV RpsL-Kana (#1434) pre-adeno
plasmid.

2.2.2: Insertion of RSV Expression Cassette - Construction of pChAd155 AET,
E4 Ad5E4orf6/TetO hCMV RSV

An RSV cassette was cloned into a linearised pre-adeno acceptor vector via homologous
recombination in E.coli by exploiting the homology existing between HCMV promoter and
BGH polyA sequences. The plasmid pvjTetOhCMV-bghpolyA RSV was cleaved with Sfil
and Spel to excise the 4,65 Kb fragment containing the HCMV promoter with tetO, RSV
and BGHpolyA sequence. The resulting RSV 4,65 Kb fragment was cloned by
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homologous recombination into the pChAd155 AE1, E4_Ad5E4orf6/TetO hCMV RpsL-
Kana (#1434) acceptor vector carrying the RpsL-Kana selection cassette under control of
HCMV and BGHPpA. The acceptor pre-adeno plasmid was linearized with the restriction
endonuclease SnaBl. The resulting construct was the pChAd155 AE1,
E4_Ad5E4orf6/TetO hCMV RSV vector (Figure 5).

2.3: BAC vector construction by recombineering

2.3.1: Deletion of E4 region - Construction of BAC/ChAd155 AE1, E4 Ad5E4o0rf6/TetO
hCMV RpsL-Kana#1390

A deletion of the E4 region spanning from nucleotide 34731-37449 of the ChAd155 wt
sequence was introduced in the vector backbone by replacing this native E4 region with
the Ad5 E4orf6 coding sequence using a strategy involving two different steps of
recombineering in E.Coli SW102 competent cells.

The first step resulted in insertion of a selection cassette including the suicide gene SacB,
ampicillin—-R gene and lacZ (Amp-LacZ-SacB selection cassette) in the E4 region of
ChAd155, for the purpose of positive/negative selection of recombinants.

First step — Substitution of ChAd155 native E4 region with Amp-LacZ-SacB selection
cassette

The Amp-LacZ-SacB selection cassette was amplified by PCR using the oligonucleotides
provided below containing E4 flanking sequences to allow homologous recombination:
1021-FW E4 Del Step1 (5’-
TTAATAGACACAGTAGCTTAATAGACCCAGTAGTGCAAAGCCCCATTCTAGCTTATAA
CCCCTATTTGTTTATTTTTCT-3") (SEQ ID NO: 17) and 1022-RW E4 Del Step1

(5-
ATATATACTCTCTCGGCACTTGGCCTTTTACACTGCGAAGTGTTGGTGCTGGTGCTGC
GTTGAGAGATCTTTATTTGTTAACTGTTAATTGTC-3’) (SEQ ID NO: 18).

The PCR product was used to transform E.Coli SW102 competent cells containing the
pAdeno plasmid BAC/ChAd155 (DE1) tetO hCMV - RpsLKana#1375. The transformation
of SW102 cells allowed the insertion of the selection cassette in the E4 region of ChAd155
via lambda (A) Red-mediated homologous recombination, thus obtaining BAC/ChAd155
(DE1) TetOhCMV - RpsL Kana #1379 (including Amp-LacZ-SacB cassette by substituting
ChAd155 native E4 region).

Second step — Substitution of Amp-lacZ-SacB selection cassette with Ad5E4orf6 region

-49-



10

15

20

25

30

35

40

WO 2016/198621 PCT/EP2016/063329

The resulting plasmid BAC/ChAd155 (DE1) TetOhCMV - RpsL Kana #1379 (with Amp-
LacZ-SacB cassette in place of ChAd155 E4 region) was then manipulated to replace the
Amp-lacZ-SacB selection cassette with Ad5orf6 within the ChAd155 backbone. To this
end, a DNA fragment containing the Ad5orf6 region was obtained by PCR, using the
oligonucleotides 1025-FW E4 Del Step2 (5-TTAATAGACACAGTAGCTTAATA-3') (SEQ
ID NO: 19) and 1026-RW E4 Del Step2 (5-GGAAGGGAGTGTCTAGTGTT-3’) (SEQ ID
NO: 20). The resulting DNA fragment was introduced into E. coli SW102 competent cells
containing the pAdeno plasmid BAC/ChAd155 (DE1) TetOhCMYV - RpsL Kana)#1379,
resulting in a final plasmid BAC/ChAd155 (AE1, E4 Ad5E4orf6) TetOhCMV - RpsL
Kana#1390 containing Ad5orf6 substituting the native ChAd155 E4 region.

2.3.2: Insertion of RSV Expression Cassette: Construction of BAC/ChAd155 AE1,
E4 Ad5E4orf6 /TetOhCMV RSV#1393

An RSV transgene was cloned into the BAC/ChAd155 AE1, E4_Ad5E4orf6 /TetOhCMV
RSV#1393 vector by substituting the RpsL-Kana selection cassette. The construction
strategy was based on two different steps of recombineering in E.Coli SW102 competent
cells.

First step — Substitution of RpsL-Kana cassette with Amp-LacZ-SacB selection cassette

The Amp-LacZ-SacB selection cassette was obtained from plasmid BAC/ChAd155 (DE1)
TetO hCMV Amp-LacZ-SacB#1342 by PCR using the oligonucleotides 91-SubMonte FW
(5'-CAATGGGCGTGGATAGCGGTTTGAC-3') (SEQ ID NO: 21) and 890-BghPolyA RW
(5-CAGCATGCCTGCTATTGTC-3) (SEQ ID NO: 22). The product was transformed into
E.Coli SW102 competent cells containing the pAdeno plasmid BAC/ChAd155 (DE1, E4
Ad5E4orf6) TetOhCMV - RpsL Kana#1390, resulting in BAC/ChAd155 (DE1, E4
Ad5E4orf6) TetOhCMV — Amp-LacZ-SacB#1386.

Second step — Substitution of Amp-lacZ-SacB selection cassette with RSV transgene

The RSV transgene was inserted in plasmid BAC/ChAd155 (DE1, E4 AdS5E4orf6)
TetOhCMV — Amp-LacZ-SacB#1386 by replacing the Amp-lacZ-SacB selection cassette
by homologous recombination. To this end, the plasmid pvjTetOhCMV-
bghpolyA_RSV#1080 (containing an RSV expression cassette) was cleaved with Spel and
Sfil to excise the 4.4 Kb fragment including the HCMV promoter, RSV and BGHpolyA. The
resulting RSV 4.4 Kb fragment was transformed into E.Coli SW102 competent cells
containing the pAdeno plasmid BAC/ChAd155 (DE1, E4 AdrbE4orf6) TetOhCMV — Amp-
LacZ-SacB#1386, resulting in the final plasmid BAC/ChAd155 AE1, E4_Ad5E4orf6 / TetO
hCMV Kana#1390. The structure of the BAC carrying ChAd155/RSV (SEQ ID NO: 11)is
illustrated in Figure 6. In particular, ChAd155/RSV comprised the following features:
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Species C Left ITR: bp 1 to 113, hCMV(tetO) bp 467 to 1311, RSV gene: bp 1348 to
4785, bghpolyA: bp 4815 to 5032, Ad5E4orf6: bp 36270 to 37151, Species C Right ITR:
bp 37447 to 37559.

Example 3: Vector production

The productivity of ChAd155 was evaluated in comparison to ChAd3 and PanAd3 in the
Procell 92 cell line.

3.1: Production of vectors comprising an HIV Gag transgene

Vectors expressing the HIV Gag protein were prepared as described above
(ChAd155/GAG) or previously (ChAd3/GAG Colloca et al, Sci. Transl. Med. (2012)
4:115ra). ChAd3/GAG and ChAd155/GAG were rescued and amplified in Procell 92 until
passages 3 (P3); P3 lysates were used to infect 2 T75 flasks of Procell 92 cultivated in
monolayer with each vector. A multiplicity of infection (MOI) of 100 vp/cell was used for
both infection experiments. The infected cells were harvested when full CPE was evident
(72 hours post-infection) and pooled; the viruses were released from the infected cells by 3
cycles of freeze/thaw (-70°/37°C) then the lysate was clarified by centrifugation. The
clarified lysates were quantified by Quantitative PCR Analysis with primers and probe
complementary to the CMV promoter region. The oligonucleotide sequences are the
following: CMVfor 5-CATCTACGTATTAGTCATCGCTATTACCA-3’' (SEQ ID NO: 23),
CMVrev 5°-GACTTGGAAATCCCCGTGAGT-3’ (SEQ ID NO: 24), CMVFAM-TAMRA probe
5-ACATCAATGGGCGTGGATAGCGGTT-3’ (SEQ ID NO: 25) (QPCRs were run on ABI
Prism 7900 Sequence detector — Applied Biosystem). The resulting volumetric titers
(vp/ml) measured on clarified lysates and the specific productivity expressed in virus
particles per cell (vp/cell) are provided in Table 1 below and illustrated in Figure 7.

Table 1. Vector productivity from P3 lysates.

Total vp
Vector vp/mli (20 ml conc.) vp/cell
ChAd3/GAG [9,82E+09 1,96E+11 6,61E+03
ChAd155/GAG |1,11E+10 2,22E+11 7,46E+03

To confirm the higher productivity of the ChAd155 vector expressing HIV Gag transgene, a
second experiment was performed by using purified viruses as inoculum. To this end,
Procell 92 cells were seeded in a T25 Flask and infected with ChAd3/GAG and
ChAd155/GAG when the confluence of the cells was about 80%, using a MOI=100 vp/cell
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of infection. The infected cells were harvested when full CPE was evident; the viruses
were released from the infected cells by freeze/thaw and clarified by centrifugation. The
clarified lysates were quantified by Quantitative PCR Analysis by using following primers
and probe: CMVfor 5-CATCTACGTATTAGTCATCGCTATTACCA-3 (SEQ ID NO: 23),
CMV rev GACTTGGAAATCCCCGTGAGT (SEQ ID NO: 24), CMV FAM-TAMRA probe 5'-
ACATCAATGGGCGTGGATAGCGGTT-3' (SEQ ID NO: 25) complementary to the CMV
promoter region (samples were analysed on an ABI Prism 7900 Sequence detector-
Applied Biosystems). The resulting volumetric titers (vp/ml) measured on clarified lysates
and the specific productivity expressed in virus particles per cell (vp/cell) are provided in
Table 2 below and illustrated in Figure 8.

Table 2. Vector productivity from purified viruses.

Total vp/T25 flask
Vector vp/ml (5ml of lysate) vp/cell
ChAd3/GAG 1,00E+10 |5,00E+10 1,67E+04
ChAd155/GAG [1,21E+10 |6,05E+10 2,02E+04

3.2: Production of vectors comprising an RSV transgene

A different set of experiments were performed to evaluate the productivity of RSV vaccine
vectors in Procell 92.S cultivated in suspension. The experiment compared PanAd3/RSV
(described in WO2012/089833) and Chad155/RSV in parallel by infecting Procell 92.S at a
cell density of 5x10° cells/ml. The infected cells were harvested 3 days post infection; the
virus was released from the infected cells by 3 cycles of freeze/thaw and the lysate was
clarified by centrifugation. The clarified lysates were then quantified by Quantitative PCR
Analysis as reported above. The volumetric productivity and the cell specific productivity
are provided in Table 3 below and illustrated in Figure 9.

Table 3
Volumetric Cell specific
Virus productivity Total vp productivity
(Vp/ml) (vp/cell)
PanAd3/RSV | 5,82E+09 2,91E+11 1,16E+4
ChAd155/RSV | 3,16E+10 1,58E+12 6,31E+04

Example 4: Transgene Expression Levels
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4.1: Expression level of HIVV Gag transgene

Expression levels were compared in parallel experiments by infecting HelLa cells with
ChAd3 and ChAd155 vectors comprising an HIV Gag transgene. Hela cells were seeded
in 24 well plates and infected in duplicate with ChAd3/GAG and ChAd155/GAG purified
viruses using a MOI=250 vp/cell. The supernatants of HelLa infected cells were harvested
48 hours post-infection, and the production of secreted HIV GAG protein was quantified by
using a commercial ELISA Kit (HIV-1 p24 ELISA Kit, PerkinElmer Life Science). The
quantification was performed according to the manufacturer’s instruction by using an HIV-1
p24 antigen standard curve. The results, expressed in pg/ml of GAG protein, are
illustrated in Figure 10.

4.1: Expression level of RSV F transgene

Expression levels were compared in parallel experiments by infecting HelLa cells with the
above-described PanAd3 and ChAd155 vectors comprising an RSV F transgene. To this
end, Hela cells were seeded in 6 well plates and infected in duplicate with PanAd3/RSV
and ChAd155/RSV purified viruses using a MOI=500 vp/cell. The supernatants were
harvested 48 hours post-infection, and the production of secreted RSV F protein was
guantified by ELISA. Five different dilutions of the supernatants were transferred to
microplate wells which are coated with a commercial mouse anti-RSV F monoclonal
antibody. The captured antigen was revealed using a secondary anti-RSV F rabbit
antiserum followed by Biotin-conjugated anti-rabbit IgG, then by adding Streptavidin-AP
conjugate (BD Pharmingen cat. 554065). The quantification was performed by using an
RSV F protein (Sino Biological cat. 11049-V08B) standard curve. The results obtained,
expressed as ug/ml of RSV F protein, are provided in Table 4 below.

Table 4
Sample Mg/ml RSV F protein
ChAd155/RSV 5,9
PanAd3/RSV 4

A western blot analysis was also performed to confirm the higher level of transgene
expression provided by the ChAd155 RSV vector relative to the PanAd3 RSV vector. Hela
cells plated in 6 well plates were infected with PanAd3/RSV and ChAd155/RSV purified
viruses using MOI=250 and 500 vp/cell. The supernatants of HelLa infected cells were
harvested and the production of secreted RSV F protein were analysed by non-reducing
SDS gel followed by Western Blot analysis. Equivalent quantities of supernatants were
loaded on non-reducing SDS gel; after electrophoresis separation, the proteins were
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transferred to a nitrocellulose membrane to be probed with an anti-RSV F mouse
monoclonal antibody (clone RSV-F-3 catalog no: ABIN308230 available at antibodies-
online.com (last accessed 13 April 2015). After the incubation with primary antibody, the
membrane was washed and then incubated with anti-mouse HRP conjugate secondary
antibody. Finally the assay was developed by electrochemiluminescence using standard
techniques (ECL detection reagents Pierce catalog no W3252282). The Western Blot
results are shown in Figure 11. A band of about 170 kD indicated by the arrow was
revealed by monoclonal antibody mAb 13 raised against the F protein, which corresponds
to the expected weight of trimeric F protein. It can be seen that the ChAd155 RSV vector
produced a darker band at both MOI=250 and 500vp/cell.

Example 5: Evaluation of immunological potency by mouse immunization
experiments

5.1: Immunogenicity of vectors comprising the HIV Gag transgene

The immunogenicity of the ChAd155/GAG vector was evaluated in parallel with the
ChAd3/GAG vector in BALB/c mice (5 per group). The experiment was performed by
injecting 10° viral particles intramuscularly. T-cell response was measured 3 weeks after
the immunization by ex vivo IFN-gamma enzyme-linked immunospot (ELISpot) using a
GAG CD8+ T cell epitope mapped in BALB/c mice. The results are shown in Figure 12,
expressed as IFN-gamma Spot Forming Cells (SFC) per million of splenocytes. Each dot
represents the response in a single mouse, and the line corresponds to the mean for each
dose group. Injected dose in number of virus particles and frequency of positive mice to
the CD8 immunodominant peptide are shown on the x axis.

5.2 Immunogenicity of vectors comprising the RSV transgene

The immunological potency of the PanAd3/RSV and ChAd155/RSV vectors was evaluated
in BALB/c mice. Both vectors were injected intramuscularly at doses of 108, 10” and
3X10° vp. Three weeks after vaccination the splenocytes of immunized mice were isolated
and analyzed by IFN-gamma-ELISpot using as antigens immunodominant peptide F and
M epitopes mapped in BALB/c mice. The levels of immune-responses were reduced in line
with decreasing dosage (as expected) but immune responses were clearly higher in the
groups of mice immunized with ChAd155/RSV vector compared to the equivalent groups
of mice immunized with PanAd3/RSV vaccine (Figure 13). In Figure 13, symbols show
individual mouse data, expressed as IFN-gamma Spot Forming Cells (SFC)/million
splenocytes, calculated as the sum of responses to the three immunodominant epitopes
(Fs166 Fas.93 and M2-1,85099) and corrected for background. Horizontal lines represent the
mean number of IFN-gamma SFC/million splenocytes for each dose group.

-54-


online.com

10

15

20

25

30

35

40

WO 2016/198621 PCT/EP2016/063329

Congclusion

Taken together the results reported above demonstrated that ChAd155 is an improved
adenoviral vector in comparison to ChAd3 and PanAd3 vectors. ChAd155 was shown to
be more productive therefore facilitating the manufacture process, able to express higher
level of transgene in vitro and also in vivo providing a stronger T-cell response against the
antigens expressed in animal models.

DESCRIPTION OF THE SEQUENCES

SEQ ID NO: 1 - Polypeptide sequence of ChAd155 fiber
MKRTKTSDESFNPVYPYDTESGPPSVPFLTPPFVSPDGFQESPPGVLSLNLAEPLVTSHGMLALKMGS
GLSLDDAGNLTSQDITTASPPLKKTKTNLSLETSSPLTVSTSGALTVAAAAPLAVAGTSLTMQSEAPL
TVQDAKLTLATKGPLTVSEGKLALQTSAPLTAADSSTLTVSATPPLSTSNGSLGIDMQAPIYTTNGKL
GLNFGAPLHVVDSLNALTVVTGQGLTINGTALQTRVSGALNYDTSGNLELRAAGGMRVDANGQLIL
DVAYPFDAQNNLSLRLGQGPLFVNSAHNLDVNYNRGLYLFTSGNTKKLEVNIKTAKGLIYDDTAIAI
NAGDGLQFDSGSDTNPLKTKLGLGLDYDSSRAITAKLGTGLSFDNTGAITVGNKNDDKLTLWTTPDP
SPNCRIYSEKDAKFTLVLTKCGSQVLASVSVLSVKGSLAPISGTVTSAQIVLRFDENGVLLSNSSLDPQ
YWNYRKGDLTEGTAYTNAVGFMPNLTAYPKTQSQTAKSNIVSQVYLNGDKSKPMTLTITLNGTNET
GDATVSTYSMSFSWNWNGSNYINETFQTNSFTFSYTAQE

SEQ ID NO: 2 - Polynucleotide sequence encoding ChAd155 fiber
ATGAAGCGCACCAAAACGTCTGACGAGAGCTTCAACCCCGTGTACCCCTATGACACGGAAAGCG
GCCCTCCCTCCGTCCCTTTCCTCACCCCTCCCTTCGTGTCTCCCGATGGATTCCAAGAAAGTCCCC
CCGGGGTCCTGTCTCTGAACCTGGCCGAGCCCCTGGTCACTTCCCACGGCATGCTCGCCCTGAAA
ATGGGAAGTGGCCTCTCCCTGGACGACGCTGGCAACCTCACCTCTCAAGATATCACCACCGCTA
GCCCTCCCCTCAAAAAAACCAAGACCAACCTCAGCCTAGAAACCTCATCCCCCCTAACTGTGAG
CACCTCAGGCGCCCTCACCGTAGCAGCCGCCGCTCCCCTGGCGGTGGCCGGCACCTCCCTCACC
ATGCAATCAGAGGCCCCCCTGACAGTACAGGATGCAAAACTCACCCTGGCCACCAAAGGCCCCC
TGACCGTGTCTGAAGGCAAACTGGCCTTGCAAACATCGGCCCCGCTGACGGCCGCTGACAGCAG
CACCCTCACAGTCAGTGCCACACCACCCCTTAGCACAAGCAATGGCAGCTTGGGTATTGACATG
CAAGCCCCCATTTACACCACCAATGGAAAACTAGGACTTAACTTTGGCGCTCCCCTGCATGTGGT
AGACAGCCTAAATGCACTGACTGTAGTTACTGGCCAAGGTCTTACGATAAACGGAACAGCCCTA
CAAACTAGAGTCTCAGGTGCCCTCAACTATGACACATCAGGAAACCTAGAATTGAGAGCTGCAG
GGGGTATGCGAGTTGATGCAAATGGTCAACTTATCCTTGATGTAGCTTACCCATTTGATGCACAA
AACAATCTCAGCCTTAGGCTTGGACAGGGACCCCTGTTTGTTAACTCTGCCCACAACTTGGATGT
TAACTACAACAGAGGCCTCTACCTGTTCACATCTGGAAATACCAAAAAGCTAGAAGTTAATATC
AAAACAGCCAAGGGTCTCATTTATGATGACACTGCTATAGCAATCAATGCGGGTGATGGGCTAC
AGTTTGACTCAGGCTCAGATACAAATCCATTAAAAACTAAACTTGGATTAGGACTGGATTATGA
CTCCAGCAGAGCCATAATTGCTAAACTGGGAACTGGCCTAAGCTTTGACAACACAGGTGCCATC
ACAGTAGGCAACAAAAATGATGACAAGCTTACCTTGTGGACCACACCAGACCCATCCCCTAACT
GTAGAATCTATTCAGAGAAAGATGCTAAATTCACACTTGTTTTGACTAAATGCGGCAGTCAGGT
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GTTGGCCAGCGTTTCTGTTTTATCTGTAAAAGGTAGCCTTGCGCCCATCAGTGGCACAGTAACTA
GTGCTCAGATTGTCCTCAGATTTGATGAAAATGGAGTTCTACTAAGCAATTCTTCCCTTGACCCT
CAATACTGGAACTACAGAAAAGGTGACCTTACAGAGGGCACTGCATATACCAACGCAGTGGGA
TTTATGCCCAACCTCACAGCATACCCAAAAACACAGAGCCAAACTGCTAAAAGCAACATTGTAA
GTCAGGTTTACTTGAATGGGGACAAATCCAAACCCATGACCCTCACCATTACCCTCAATGGAAC
TAATGAAACAGGAGATGCCACAGTAAGCACTTACTCCATGTCATTCTCATGGAACTGGAATGGA
AGTAATTACATTAATGAAACGTTCCAAACCAACTCCTTCACCTTCTCCTACATCGCCCAAGAA

SEQ ID NO: 3 - Polypeptide sequence of ChAd155 penton
MRRAAMYQEGPPPSYESVVGAAAAAPSSPFASQLLEPPYVPPRYLRPTGGRNSIRYSELAPLFDTTRV
YLVDNKSADVASLNYQNDHSNFLTTVIQNNDYSPSEASTQTINLDDRSHWGGDLKTILHTNMPNVN
EFMFTNKFKARVMVSRSHTKEDRVELKYEWVEFELPEGNY SETMTIDLMNNAIVEHYLKVGRQNG
VLESDIGVKFDTRNFRLGLDPVTGLVMPGVYTNEAFHPDIILLPGCGVDFTYSRLSNLLGIRKRQPFQE
GFRITYEDLEGGNIPALLDVEAYQDSLKENEAGQEDTAPAASAAAEQGEDAADTAAADGAEADPA
MVVEAPEQEEDMNDSAVRGDTFVTRGEEKQAEAEAAAEEKQLAAAAAAAALAAAEAESEGTKPA
KEPVIKPLTEDSKKRSYNLLKDSTNTAYRSWYLAYNYGDPSTGVRSWTLLCTPDVTCGSEQVYWSL
PDMMQDPVTFRSTRQVSNFPVVGAELLPVHSKSFYNDQAVYSQLIRQFTSLTHVFNRFPENQILARPP
APTITTVSENVPALTDHGTLPLRNSIGGVQRVTVTDARRRTCPYVYKALGIVSPRVLSSRTF

SEQ ID NO: 4 - Polynucleotide sequence encoding ChAd155 penton
ATGCGGCGCGCGGCGATGTACCAGGAGGGACCTCCTCCCTCTTACGAGAGCGTGGTGGGCGCGG
CGGCGGCGGCGCCCTCTTCTCCCTTTGCGTCGCAGCTGCTGGAGCCGCCGTACGTGCCTCCGCGC
TACCTGCGGCCTACGGGGGGGAGAAACAGCATCCGTTACTCGGAGCTGGCGCCCCTGTTCGACA
CCACCCGGGTGTACCTGGTGGACAACAAGTCGGCGGACGTGGCCTCCCTGAACTACCAGAACGA
CCACAGCAATTTTTTGACCACGGTCATCCAGAACAATGACTACAGCCCGAGCGAGGCCAGCACC
CAGACCATCAATCTGGATGACCGGTCGCACTGGGGCGGCGACCTGAAAACCATCCTGCACACCA
ACATGCCCAACGTGAACGAGTTCATGTTCACCAATAAGTTCAAGGCGCGGGTGATGGTGTCGCG
CTCGCACACCAAGGAAGACCGGGTGGAGCTGAAGTACGAGTGGGTGGAGTTCGAGCTGCCAGA
GGGCAACTACTCCGAGACCATGACCATTGACCTGATGAACAACGCGATCGTGGAGCACTATCTG
AAAGTGGGCAGGCAGAACGGGGTCCTGGAGAGCGACATCGGGGTCAAGTTCGACACCAGGAAC
TTCCGCCTGGGGCTGGACCCCGTGACCGGGCTGGTTATGCCCGGGGTGTACACCAACGAGGCCT
TCCATCCCGACATCATCCTGCTGCCCGGCTGCGGGGTGGACTTCACTTACAGCCGCCTGAGCAAC
CTCCTGGGCATCCGCAAGCGGCAGCCCTTCCAGGAGGGCTTCAGGATCACCTACGAGGACCTGG
AGGGGGGCAACATCCCCGCGCTCCTCGATGTGGAGGCCTACCAGGATAGCTTGAAGGAAAATG
AGGCGGGACAGGAGGATACCGCCCCCGCCGCCTCCGCCGCCGCCGAGCAGGGCGAGGATGCTG
CTGACACCGCGGCCGCGGACGGGGCAGAGGCCGACCCCGCTATGGTGGTGGAGGCTCCCGAGC
AGGAGGAGGACATGAATGACAGTGCGGTGCGCGGAGACACCTTCGTCACCCGGGGGGAGGAAA
AGCAAGCGGAGGCCGAGGCCGCGGCCGAGGAAAAGCAACTGGCGGCAGCAGCGGCGGCGGLCG
GCGTTGGCCGCGGCGGAGGCTGAGTCTGAGGGGACCAAGCCCGCCAAGGAGCCCGTGATTAAG
CCCCTGACCGAAGATAGCAAGAAGCGCAGTTACAACCTGCTCAAGGACAGCACCAACACCGCG
TACCGCAGCTGGTACCTGGCCTACAACTACGGCGACCCGTCGACGGGGGTGCGCTCCTGGACCC
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TGCTGTGCACGCCGGACGTGACCTGCGGCTCGGAGCAGGTGTACTGGTCGCTGCCCGACATGAT
GCAAGACCCCGTGACCTTCCGCTCCACGCGGCAGGTCAGCAACTTCCCGGTGGTGGGCGCCGAG
CTGCTGCCCGTGCACTCCAAGAGCTTCTACAACGACCAGGCCGTCTACTCCCAGCTCATCCGCCA
GTTCACCTCTCTGACCCACGTGTTCAATCGCTTTCCTGAGAACCAGATTCTGGCGCGCCCGCCCG
CCCCCACCATCACCACCGTCAGTGAAAACGTTCCTGCTCTCACAGATCACGGGACGCTACCGCT
GCGCAACAGCATCGGAGGAGTCCAGCGAGTGACCGTTACTGACGCCAGACGCCGCACCTGCCCC
TACGTTTACAAGGCCTTGGGCATAGTCTCGCCGCGCGTCCTTTCCAGCCGCACTTTT

SEQ ID NO: 5 - Polypeptide sequence of ChAd155 hexon
MATPSMMPQWSYMHISGQDASEYLSPGLVQFARATDSYFSLSNKFRNPTVAPTHDVTTDRSQRLTL
RFIPVDREDTAYSYKARFTLAVGDNRVLDMASTYFDIRGVLDRGPTFKPYSGTAYNSLAPKGAPNSC
EWEQEETQTAEEAQDEEEDEAEAEEEMPQEEQAPVKKTHVYAQAPLSGEKITKDGLQIGTDATATE
QKPIYADPTFQPEPQIGESQWNEADASVAGGRVLKKTTPMKPCYGSYARPTNANGGQGVLVEKDGG
KMESQVDMQFFSTSENARNEANNIQPKLVLYSEDVHMETPDTHISYKPAKSDDNSKVMLGQQSMPN
RPNYIGFRDNFIGLMYYNSTGNMGVLAGQASQLNAVVDLQDRNTELSYQLLLDSMGDRTRYFSMW
NQAVDSYDPDVRIENHGTEDELPNYCFPLGGIGVTDTYQAIKTNGNGNGGGNTTWTKDETFADRN
EIGVGNNFAMEINLSANLWRNFLYSNVALYLPDKLKYNPSNVEISDNPNTYDYMNKRVVAPGLVDC
YINLGARWSLDYMDNVNPFNHHRNAGLRYRSMLLGNGRYVPFHIQVPQKFFAIKNLLLLPGSYTYE
WNFRKDVNMVLQSSLGNDLRVDGASIKFESICLYATFFPMAHNTASTLEAMLRNDTNDQSFNDYLS
AANMLYPIPANATNVPISIPSRNWAAFRGWAFTRLKTKETPSLGSGFDPYYTYSGSIPYLDGTFYLNH
TFKKVSVTFDSSVSWPGNDRLLTPNEFEIKRSVDGEGYNVAQCNMTKDWFLIQMLANYNIGYQGFY
IPESYKDRMY SFFRNFQPMSRQVVDETKYKDYQQVGIIHQHNNSGFVGYLAPTMREGQAYPANFPY
PLIGKTAVDSVTQKKFLCDRTLWRIPFSSNFMSMGALTDLGQNLLYANSAHALDMTFEVDPMDEPT
LLYVLFEVFDVVRVHQPHRGVIETVYLRTPFSAGNATT

SEQ ID NO: 6 - Polynucleotide sequence encoding ChAd155 hexon
ATGGCGACCCCATCGATGATGCCGCAGTGGTCGTACATGCACATCTCGGGCCAGGACGCCTCGG
AGTACCTGAGCCCCGGGCTGGTGCAGTTCGCCCGCGCCACCGAGAGCTACTTCAGCCTGAGTAA
CAAGTTTAGGAACCCCACGGTGGCGCCCACGCACGATGTGACCACCGACCGGTCTCAGCGCCTG
ACGCTGCGGTTCATTCCCGTGGACCGCGAGGACACCGCGTACTCGTACAAGGCGCGGTTCACCC
TGGCCGTGGGCGACAACCGCGTGCTGGACATGGCCTCCACCTACTTTGACATCCGCGGGGTGCT
GGACCGGGGTCCCACTTTCAAGCCCTACTCTGGCACCGCCTACAACTCCCTGGCCCCCAAGGGC
GCTCCCAACTCCTGCGAGTGGGAGCAAGAGGAAACTCAGGCAGTTGAAGAAGCAGCAGAAGAG
GAAGAAGAAGATGCTGACGGTCAAGCTGAGGAAGAGCAAGCAGCTACCAAAAAGACTCATGTA
TATGCTCAGGCTCCCCTTTCTGGCGAAAAAATTAGTAAAGATGGTCTGCAAATAGGAACGGACG
CTACAGCTACAGAACAAAAACCTATTTATGCAGACCCTACATTCCAGCCCGAACCCCAAATCGG
GGAGTCCCAGTGGAATGAGGCAGATGCTACAGTCGCCGGCGGTAGAGTGCTAAAGAAATCTACT
CCCATGAAACCATGCTATGGTTCCTATGCAAGACCCACAAATGCTAATGGAGGTCAGGGTGTAC
TAACGGCAAATGCCCAGGGACAGCTAGAATCTCAGGTTGAAATGCAATTCTTTTCAACTTCTGA
AAACGCCCGTAACGAGGCTAACAACATTCAGCCCAAATTGGTGCTGTATAGTGAGGATGTGCAC
ATGGAGACCCCGGATACGCACCTTTCTTACAAGCCCGCAAAAAGCGATGACAATTCAAAAATCA
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TGCTGGGTCAGCAGTCCATGCCCAACAGACCTAATTACATCGGCTTCAGAGACAACTTTATCGG
CCTCATGTATTACAATAGCACTGGCAACATGGGAGTGCTTGCAGGTCAGGCCTCTCAGTTGAAT
GCAGTGGTGGACTTGCAAGACAGAAACACAGAACTGTCCTACCAGCTCTTGCTTGATTCCATGG
GTGACAGAACCAGATACTTTTCCATGTGGAATCAGGCAGTGGACAGTTATGACCCAGATGTTAG
AATTATTGAAAATCATGGAACTGAAGACGAGCTCCCCAACTATTGTTTCCCTCTGGGTGGCATAG
GGGTAACTGACACTTACCAGGCTGTTAAAACCAACAATGGCAATAACGGGGGCCAGGTGACTTG
GACAAAAGATGAAACTTTITGCAGATCGCAATGAAATAGGGGTGGGAAACAATTTCGCTATGGA
GATCAACCTCAGTGCCAACCTGTGGAGAAACTTCCTGTACTCCAACGTGGCGCTGTACCTACCA
GACAAGCTTAAGTACAACCCCTCCAATGTGGACATCTCTGACAACCCCAACACCTACGATTACA
TGAACAAGCGAGTGGTGGCCCCGGGGCTGGTGGACTGCTACATCAACCTGGGCGCGCGCTGGTC
GCTGGACTACATGGACAACGTCAACCCCTTCAACCACCACCGCAATGCGGGCCTGCGCTACCGC
TCCATGCTCCTGGGCAACGGGCGCTACGTGCCCTTCCACATCCAGGTGCCCCAGAAGTTCTTTGC
CATCAAGAACCTCCTCCTCCTGCCGGGCTCCTACACCTACGAGTGGAACTTCAGGAAGGATGTC
AACATGGTCCTCCAGAGCTCTCTGGGTAACGATCTCAGGGTGGACGGGGCCAGCATCAAGTTCG
AGAGCATCTGCCTCTACGCCACCTTCTTCCCCATGGCCCACAACACGGCCTCCACGCTCGAGGCC
ATGCTCAGGAACGACACCAACGACCAGTCCTTCAATGACTACCTCTCCGCCGCCAACATGCTCT
ACCCCATACCCGCCAACGCCACCAACGTCCCCATCTCCATCCCCTCGCGCAACTGGGCGGCCTTC
CGCGGCTGGGCCTTCACCCGCCTCAAGACCAAGGAGACCCCCTCCCTGGGCTCGGGATTCGACC
CCTACTACACCTACTCGGGCTCCATTCCCTACCTGGACGGCACCTTCTACCTCAACCACACTTTC
AAGAAGGTCTCGGTCACCTTCGACTCCTCGGTCAGCTGGCCGGGCAACGACCGTCTGCTCACCC
CCAACGAGTTCGAGATCAAGCGCTCGGTCGACGGGGAGGGCTACAACGTGGCCCAGTGCAACA
TGACCAAGGACTGGTTCCTGGTCCAGATGCTGGCCAACTACAACATCGGCTACCAGGGCTTCTA
CATCCCAGAGAGCTACAAGGACAGGATGTACTCCTTCTTCAGGAACTTCCAGCCCATGAGCCGG
CAGGTGGTGGACCAGACCAAGTACAAGGACTACCAGGAGGTGGGCATCATCCACCAGCACAAC
AACTCGGGCTTCGTGGGCTACCTCGCCCCCACCATGCGCGAGGGACAGGCCTACCCCGCCAACT
TCCCCTATCCGCTCATAGGCAAGACCGCGGTCGACAGCATCACCCAGAAAAAGTTCCTCTGCGA
CCGCACCCTCTGGCGCATCCCCTTCTCCAGCAACTTCATGTCCATGGGTGCGCTCTCGGACCTGG
GCCAGAACTTGCTCTACGCCAACTCCGCCCACGCCCTCGACATGACCTTCGAGGTCGACCCCATG
GACGAGCCCACCCTTCTCTATGTTCTGTTCGAAGTCTTTGACGTGGTCCGGGTCCACCAGCCGCA
CCGCGGCGTCATCGAGACCGTGTACCTGCGTACGCCCTTCTCGGCCGGCAACGCCACCACC

SEQ ID NO: 7 - Polynucleotide sequence encoding ChAd155#1434 backbone construct
CATCATCAATAATATACCTTATTTTGGATTGAAGCCAATATGATAATGAGATGGGCGGCGCGGG
GCGGGGCGCGGGGCGGGAGGCGGGATTTGGGGGCGGGCCGGCGGGCGGGGCGGTGTGGCGGAA
GTGGACTTTGTAAGTGTGGCGGATGTGACTTGCTAGTGCCGGGCGCGGTAAAAGTGACGTTTTC
CGTGCGCGACAACGCCCCCGGGAAGTGACATTTTTCCCGCGGTTTTTACCGGATGTTGTAGTGAA
TTTGGGCGTAACCAAGTAAGATTTGGCCATTTTCGCGGGAAAACTGAAACGGGGAAGTGAAATC
TGATTAATTTTGCGTTAGTCATACCGCGTAATATTTGTCTAGGGCCGAGGGACTTTGGCCGATTA
CGTGGAGGACTCGCCCAGGTGTTTTTTGAGGTGAATTTCCGCGTTCCGGGTCAAAGTCTGCGTTT
TATTATTATAGGATATCCCATTGCATACGTTGTATCCATATCATAATATGTACATTTATATTGGCT
CATGTCCAACATTACCGCCATGTTGACATTGATTATTGACTAGTTATTAATAGTAATCAATTACG

-58-



10

15

20

25

30

35

40

WO 2016/198621 PCT/EP2016/063329

GGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCC
TGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACG
CCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGT
ACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCC
TGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGT
CATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACT
CACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAA
CGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTAC
GGTGGGAGGTCTATATAAGCAGAGCTCTCCCTATCAGTGATAGAGATCTCCCTATCAGTGATAG
AGATCGTCGACGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTG
ACCTCCATAGAAGACACCGGGACCGATCCAGCCTCCGCGGCCGGGAACGGTGCATTGGAACGC
GGATTCCCCGTGCCAAGAGTGAGATCTTCCGTTTATCTAGGTACCGGGCCCCCCCTCGAGGTCGA
CGGTATCGATAAGCTTCACGCTGCCGCAAGCACTCAGGGCGCAAGGGCTGCTAAAGGAAGCGG
AACACGTAGAAAGCCAGTCCGCAGAAACGGTGCTGACCCCGGATGAATGTCAGCTACTGGGCTA
TCTGGACAAGGGAAAACGCAAGCGCAAAGAGAAAGCAGGTAGCTTGCAGTGGGCTTACATGGC
GATAGCTAGACTGGGCGGTTTTATGGACAGCAAGCGAACCGGAATTGCCAGCTGGGGCGCCCTC
TGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGATGG
CGCAGGGGATCAAGATCTAACCAGGAGCTATTTAATGGCAACAGTTAACCAGCTGGTACGCAAA
CCACGTGCTCGCAAAGTTGCGAAAAGCAACGTGCCTGCGCTGGAAGCATGCCCGCAAAAACGTG
GCGTATGTACTCGTGTATATACTACCACTCCTAAAAAACCGAACTCCGCGCTGCGTAAAGTATGC
CGTGTTCGTCTGACTAACGGTTTCGAAGTGACTTCCTACATCGGTGGTGAAGGTCACAACCTGCA
GGAGCACTCCGTGATCCTGATCCGTGGCGGTCGTGTTAAAGACCTCCCGGGTGTTCGTTACCACA
CCGTACGTGGTGCGCTTGACTGCTCCGGCGTTAAAGACCGTAAGCAGGCTCGTTCCAAGTATGG
CGTGAAGCGTCCTAAGGCTTAATGGTAGATCTGATCAAGAGACAGGATGACGGTCGTTTCGCAT
GCTTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTAT
GACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGC
GCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGC
GCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAA
GCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTG
CTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGC
TACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCC
GGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCG
CCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTT
GCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTG
GCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAAT
GGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTAT
CGCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTTCGAAATGACCGACCAAGCGACGCC
CAACCTGCCATCACGAGATTTCGATTCCACCGCCGCCTTCTATGAAAGGTTGGGCTTCGGAATCG
TTTTCCGGGACGCCGGCTGGATGATCCTCCAGCGCGGGGATCTCATGCTGGAGTTCTTCGCCCAC
CCCGGGCTCGATCCCCTCGGGGGGAATCAGAATTCAGTCGACAGCGGCCGCGATCTGCTGTGCC
TTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCAC
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TCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTA
TTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATG
CTGGGGATGCGGTGGGCTCTATGGCCGATCAGCGATCGCTGAGGTGGGTGAGTGGGCGTGGCCT
GGGGTGGTCATGAAAATATATAAGTTGGGGGTCTTAGGGTCTCTTTATTTGTGTTGCAGAGACCG
CCGGAGCCATGAGCGGGAGCAGCAGCAGCAGCAGTAGCAGCAGCGCCTTGGATGGCAGCATCG
TGAGCCCTTATTTGACGACGCGGATGCCCCACTGGGCCGGGGTGCGTCAGAATGTGATGGGCTC
CAGCATCGACGGCCGACCCGTCCTGCCCGCAAATTCCGCCACGCTGACCTATGCGACCGTCGCG
GGGACGCCGTTGGACGCCACCGCCGCCGCCGCCGCCACCGCAGCCGCCTCGGCCAETGCGCAGCC
TGGCCACGGACTTTGCATTCCTGGGACCACTGGCGACAGGGGCTACTTCTCGGGCCGCTGCTGCC
GCCGTTCGCGATGACAAGCTGACCGCCCTGCTGGCGCAGTTGGATGCGCTTACTCGGGAACTGG
GTGACCTTTCTCAGCAGGTCATGGCCCTGCGCCAGCAGGTCTCCTCCCTGCAAGCTGGCGGGAAT
GCTTCTCCCACAAATGCCGTTTAAGATAAATAAAACCAGACTCTGTTTGGATTAAAGAAAAGTA
GCAAGTGCATTGCTCTCTTTATTTCATAATTTTCCGCGCGCGATAGGCCCTAGACCAGCGTTCTC
GGTCGTTGAGGGTGCGGTGTATCTTCTCCAGGACGTGGTAGAGGTGGCTCTGGACGTTGAGATA
CATGGGCATGAGCCCGTCCCGGGGGTGGAGGTAGCACCACTGCAGAGCTTCATGCTCCGGGGTG
GTGTTGTAGATGATCCAGTCGTAGCAGGAGCGCTGGGCATGGTGCCTAAAAATGTCCTTCAGCA
GCAGGCCGATGGCCAGGGGGAGGCCCTTGGTGTAAGTGTITACAAAACGGTTAAGTTGGGAAG
GGTGCATTCGGGGAGAGATGATGTGCATCTTGGACTGTATTTTTAGATTGGCGATGTTTCCGCCC
AGATCCCTTCTGGGATTCATGTTGTGCAGGACCACCAGTACAGTGTATCCGGTGCACTTGGGGA
ATTTGTCATGCAGCTTAGAGGGAAAAGCGTGGAAGAACTTGGAGACGCCTTTGTGGCCTCCCAG
ATTTTCCATGCATTCGTCCATGATGATGGCAATGGGCCCGCGGGAGGCAGCTTGGGCAAAGATA
TTTCTGGGGTCGCTGACGTCGTAGTTGTGTTCCAGGGTGAGGTCGTCATAGGCCATTTTTACAAA
GCGCGGGCGGAGGGTGCCCGACTGGGGGATGATGGTCCCCTCTGGCCCTGGGGCGTAGTTGCCC
TCGCAGATCTGCATTTCCCAGGCCTTAATCTCGGAGGGGGGAATCATATCCACCTGCGGGGCGA
TGAAGAAAACGGTTTCCGGAGCCGGGGAGATTAACTGGGATGAGAGCAGGTTTCTAAGCAGCT
GTGATTTTCCACAACCGGTGGGCCCATAAATAACACCTATAACCGGTTGCAGCTGGTAGTTTAG
AGAGCTGCAGCTGCCGTCGTCCCGGAGGAGGGGGGCCACCTCGTTGAGCATGTCCCTGACGCGC
ATGTTCTCCCCGACCAGATCCGCCAGAAGGCGCTCGCCGCCCAGGGACAGCAGCTCTTGCAAGG
AAGCAAAGTTTTTCAGCGGCTTGAGGCCGTCCGCCGTGGGCATGTTTTITCAGGGTCTGGCTCAGC
AGCTCCAGGCGGTCCCAGAGCTCGGTGACGTGCTCTACGGCATCTCTATCCAGCATATCTCCTCG
TTTCGCGGGTTGGGGCGACTTTCGCTGTAGGGCACCAAGCGGTGGTCGTCCAGCGGGGCCAGAG
TCATGTCCTTCCATGGGCGCAGGGTCCTCGTCAGGGTGGTCTGGGTCACGGTGAAGGGGTGCGC
TCCGGGCTGAGCGCTTGCCAAGGTGCGCTTGAGGCTGGTTCTGCTGGTGCTGAAGCGCTGCCGG
TCTTCGCCCTGCGCGTCGGCCAGGTAGCATTITGACCATGGTGTCATAGTCCAGCCCCTCCGCGGC
GTGTCCCTTGGCGCGCAGCTTGCCCTTGGAGGTGGCGCCGCACGAGGGGCAGAGCAGGCTCTTG
AGCGCGTAGAGCTTGGGGGCGAGGAAGACCGATTCGGGGGAGTAGGCGTCCGCGCCGCAGACC
CCGCACACGGTCTCGCACTCCACCAGCCAGGTGAGCTCGGGGCGCGCCGGGTCAAAAACCAGGT
TTCCCCCATGCTTTTTGATGCGTTTCTTACCTCGGGTCTCCATGAGGTGGTGTCCCCGCTCGGTGA
CGAAGAGGCTGTCCGTGTCTCCGTAGACCGACTTGAGGGGTCTTTTCTCCAGGGGGGTCCCTCGG
TCTTCCTCGTAGAGGAACTCGGACCACTCTGAGACGAAGGCCCGCGTCCAGGCCAGGACGAAGG
AGGCTATGTGGGAGGGGTAGCGGTCGTTGTCCACTAGGGGGTCCACCTTCTCCAAGGTGTGAAG
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ACACATGTCGCCTTCCTCGGCGTCCAGGAAGGTGATTGGCTTGTAGGTGTAGGCCACGTGACCG
GGGGTTCCTGACGGGGGGGTATAAAAGGGGGTGGGGGCGCGCTCGTCGTCACTCTCTTCCGCAT
CGCTGTCTGCGAGGGCCAGCTGCTGGGGTGAGTATTCCCTCTCGAAGGCGGGCATGACCTCCGC
GCTGAGGTTGTCAGTTTCCAAAAACGAGGAGGATTTGATGTTCACCTGTCCCGAGGTGATACCTT
TGAGGGTACCCGCGTCCATCTGGTCAGAAAACACGATCTTTTTATTGTCCAGCTTGGTGGCGAAC
GACCCGTAGAGGGCGTTGGAGAGCAGCTTGGCGATGGAGCGCAGGGTCTGGTTCTTGTCCCTGT
CGGCGCGCTCCTTGGCCGCGATGTTGAGCTGCACGTACTCGCGCGCGACGCAGCGCCACTCGGG
GAAGACGGTGGTGCGCTCGTCGGGCACCAGGCGCACGCGCCAGCCGCGGTTGTGCAGGGTGAC
CAGGTCCACGCTGGTGGCGACCTCGCCGCGCAGGCGCTCGTTGGTCCAGCAGAGACGGCCGCCC
TTGCGCGAGCAGAAGGGGGGCAGGGGGTCGAGCTGGGTCTCGTCCGGGGGGTCCGCGTCCACG
GTGAAAACCCCGGGGCGCAGGCGCGCGTCGAAGTAGTCTATCTTGCAACCTTGCATGTCCAGCG
CCTGCTGCCAGTCGCGGGCGGCGAGCGCGCGCTCGTAGGGGTTGAGCGGCGGGCCCCAGGGCAT
GGGGTGGGTGAGTGCGGAGGCGTACATGCCGCAGATGTCATAGACGTAGAGGGGCTCCCGCAG
GACCCCGATGTAGGTGGGGTAGCAGCGGCCGCCGCGGATGCTGGCGCGCACGTAGTCATACAGC
TCGTGCGAGGGGGCGAGGAGGTCGGGGCCCAGGTTGGTGCGGGCGGGGCGCTCCGCGCGGAAG
ACGATCTGCCTGAAGATGGCATGCGAGTTGGAAGAGATGGTGGGGCGCTGGAAGACGTTGAAG
CTGGCGTCCTGCAGGCCGACGGCGTCGCGCACGAAGGAGGCGTAGGAGTCGCGCAGCTTGTGTA
CCAGCTCGGCGGTGACCTGCACGTCGAGCGCGCAGTAGTCGAGGGTCTCGCGGATGATGTCATA
TTTAGCCTGCCCCTTCTTTTTCCACAGCTCGCGGTTGAGGACAAACTCTTCGCGGTCTTTCCAGTA
CTCTTGGATCGGGAAACCGTCCGGTTCCGAACGGTAAGAGCCTAGCATGTAGAACTGGTTGACG
GCCTGGTAGGCGCAGCAGCCCTTCTCCACGGGGAGGGCGTAGGCCTGCGCGGCCTTGCGGAGCG
AGGTGTGGGTCAGGGCGAAGGTGTCCCTGACCATGACTTTGAGGTACTGGTGCTTGAAGTCGGA
GTCGTCGCAGCCGCCCCGCTCCCAGAGCGAGAAGTCGGTGCGCTTCTTGGAGCGGGGGTTGGGC
AGAGCGAAGGTGACATCGTTGAAGAGGATTTTGCCCGCGCGGGGCATGAAGTTGCGGGTGATGC
GGAAGGGCCCCGGCACTTCAGAGCGGTTGTTGATGACCTGGGCGGCGAGCACGATCTCGTCGAA
GCCGTTGATGTTGTGGCCCACGATGTAGAGTTCCAGGAAGCGGGGCCGGCCCTTITACGGTGGGC
AGCTTCTTTAGCTCTTCGTAGGTGAGCTCCTCGGGCGAGGCGAGGCCGTGCTCGGCCAGGGCCC
AGTCCGCGAGGTGCGGGTTGTCTCTGAGGAAGGACTTCCAGAGGTCGCGGGCCAGGAGGGTCTG
CAGGCGGTCTCTGAAGGTCCTGAACTGGCGGCCCACGGCCATTTTITCGGGGGTGATGCAGTAG
AAGGTGAGGGGGTCTTGCTGCCAGCGGTCCCAGTCGAGCTGCAGGGCGAGGTCGCGCGCGGCG
GTGACCAGGCGCTCGTCGCCCCCGAATTTCATGACCAGCATGAAGGGCACGAGCTGCTTTCCGA
AGGCCCCCATCCAAGTGTAGGTCTCTACATCGTAGGTGACAAAGAGGCGCTCCGTGCGAGGATG
CGAGCCGATCGGGAAGAACTGGATCTCCCGCCACCAGTTGGAGGAGTGGCTGTTGATGTGGTGG
AAGTAGAAGTCCCGTCGCCGGGCCGAACACTCGTGCTGGCTTTTGTAAAAGCGAGCGCAGTACT
GGCAGCGCTGCACGGGCTGTACCTCATGCACGAGATGCACCTTTCGCCCGCGCACGAGGAAGCC
GAGGGGAAATCTGAGCCCCCCGCCTGGCTCGCGGCATGGCTGGTTCTCTTCTACTTTGGATGCGT
GTCCGTCTCCGTCTGGCTCCTCGAGGGGTGTTACGGTGGAGCGGACCACCACGCCGCGCGAGCC
GCAGGTCCAGATATCGGCGCGCGGCGGTCGGAGTTTGATGACGACATCGCGCAGCTGGGAGCTG
TCCATGGTCTGGAGCTCCCGCGGCGGCGGCAGGTCAGCCGGGAGTTCTTGCAGGTTCACCTCGC
AGAGTCGGGCCAGGGCGCGGGGCAGGTCTAGGTGGTACCTGATCTCTAGGGGCGTGTTGGTGGC
GGCGTCGATGGCTTGCAGGAGCCCGCAGCCCCGGGGGGCGACGACGGTGCCCCGCGGGGTGGT
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GGTGGTGGTGGCGGTGCAGCTCAGAAGCGGTGCCGCGGGCGGGCCCCCGGAGGTAGGGGGGGC
TCCGGTCCCGCGGGCAGGGGCGGCAGCGGCACGTCGGCGTGGAGCGCGGGCAGGAGTTGGTGC
TGTGCCCGGAGGTTGCTGGCGAAGGCGACGACGCGGCGGTTGATCTCCTGGATCTGGCGCCTCT
GCGTGAAGACGACGGGCCCGGTGAGCTTGAACCTGAAAGAGAGTTCGACAGAATCAATCTCGG
TGTCATTGACCGCGGCCTGGCGCAGGATCTCCTGCACGTCTCCCGAGTTGTCTTGGTAGGCGATC
TCGGCCATGAACTGCTCGATCTCTTCCTCCTGGAGGTCTCCGCGTCCGGCGCGTTCCACGGTGGC
CGCCAGGTCGTTGGAGATGCGCCCCATGAGCTGCGAGAAGGCGTTGAGTCCGCCCTCGTTCCAG
ACTCGGCTGTAGACCACGCCCCCCTGGTCATCGCGGGCGCGCATGACCACCTGCGCGAGGTTGA
GCTCCACGTGCCGCGCGAAGACGGCGTAGTTGCGCAGACGCTGGAAGAGGTAGTTGAGGGTGG
TGGCGGTGTGCTCGGCCACGAAGAAGTTCATGACCCAGCGGCGCAACGTGGATTCGTTGATGTC
CCCCAAGGCCTCCAGCCGTTCCATGGCCTCGTAGAAGTCCACGGCGAAGTTGAAAAACTGGGAG
TTGCGCGCCGACACGGTCAACTCCTCCTCCAGAAGACGGATGAGCTCGGCGACGGTGTCGCGCA
CCTCGCGCTCGAAGGCTATGGGGATCTCTTCCTCCGCTAGCATCACCACCTCCTCCTCTTCCTCCT
CTTCTGGCACTTCCATGATGGCTTCCTCCTCTTCGGGGGGTGGCGGCGGCGGCGGTGGGGGAGG
GGGCGCTCTGCGCCGGCGGCGGCGCACCGGGAGGCGGTCCACGAAGCGCGCGATCATCTCCCCG
CGGCGGCGGCGCATGGTCTCGGTGACGGCGCGGCCGTTCTCCCGGGGGCGCAGTTGGAAGACGC
CGCCGGACATCTGGTGCTGGGGCGGGTGGCCGTGAGGCAGCGAGACGGCGCTGACGATGCATCT
CAACAATTGCTGCGTAGGTACGCCGCCGAGGGACCTGAGGGAGTCCATATCCACCGGATCCGAA
AACCTTTCGAGGAAGGCGTCTAACCAGTCGCAGTCGCAAGGTAGGCTGAGCACCGTGGCGGGCG
GCGGGGGGTGGGGGGAGTGTCTGGCGGAGGTGCTGCTGATGATGTAATTGAAGTAGGCGGACTT
GACACGGCGGATGGTCGACAGGAGCACCATGTCCTTGGGTCCGGCCTGCTGGATGCGGAGGCGG
TCGGCTATGCCCCAGGCTTCGTTCTGGCATCGGCGCAGGTCCTTGTAGTAGTCTTGCATGAGCCT
TTCCACCGGCACCTCTTCTCCTTCCTCTTCTGCTTCTTCCATGTCTGCTTCGGCCCTGGGGCGGCG
CCGCGCCCCCCTGCCCCCCATGCGCGTGACCCCGAACCCCCTGAGCGGTTGGAGCAGGGCCAGG
TCGGCGACGACGCGCTCGGCCAGGATGGCCTGCTGCACCTGCGTGAGGGTGGTTITGGAAGTCAT
CCAAGTCCACGAAGCGGTGGTAGGCGCCCGTGTTGATGGTGTAGGTGCAGTTGGCCATGACGGA
CCAGTTGACGGTCTGGTGGCCCGGTTGCGACATCTCGGTGTACCTGAGTCGCGAGTAGGCGCGG
GAGTCGAAGACGTAGTCGTTGCAAGTCCGCACCAGGTACTGGTAGCCCACCAGGAAGTGCGGCG
GCGGCTGGCGGTAGAGGGGCCAGCGCAGGGTGGCGGGOGCTCCGGGGGCCAGGTCTTCCAGCA
TGAGGCGGTGGTAGGCGTAGATGTACCTGGACATCCAGGTGATACCCGCGGCGGTGGTGGAGGC
GCGCGGGAAGTCGCGCACCCGGTTCCAGATGTTGCGCAGGGGCAGAAAGTGCTCCATGGTAGGC
GTGCTCTGTCCAGTCAGACGCGCGCAGTCGTTGATACTCTAGACCAGGGAAAACGAAAGCCGGT
CAGCGGGCACTCTTCCGTGGTCTGGTGAATAGATCGCAAGGGTATCATGGCGGAGGGCCTCGGT
TCGAGCCCCGGGTCCGGGCCGGACGGTCCGCCATGATCCACGCGGTTACCGCCCGCGTGTCGAA
CCCAGGTGTGCGACGTCAGACAACGGTGGAGTGTTCCTTTTGGCGTTTTTCTGGCCGGGCGCCGG
CGCCGCGTAAGAGACTAAGCCGCGAAAGCGAAAGCAGTAAGTGGCTCGCTCCCCGTAGCCGGA
GGGATCCTTGCTAAGGGTTGCGTTGCGGCGAACCCCGGTTCGAATCCCGTACTCGGGCCGGCCG
GACCCGCGGCTAAGGTGTTGGATTGGCCTCCCCCTCGTATAAAGACCCCGCTTGCGGATTGACTC
CGGACACGGGGACGAGCCCCTTTITATTITTITGCTTTCCCCAGATGCATCCGGTGCTGCGGCAGATG
CGCCCCCCGCCCCAGCAGCAGCAACAACACCAGCAAGAGCGGCAGCAACAGCAGCGGGAGTCA
TGCAGGGCCCCCTCACCCACCCTCGGCGGGCCGGCCACCTCGGCGTCCGCGGCCGTGTCTGGCG
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CCTGCGGCEGCGEECEGGEGGCCGGCTCGACGACCCCGAGGAGCCCCCGCGGCGCAGGGCCAGAC
ACTACCTGGACCTGGAGGAGGGCGAGGGCCTGGCGCGGCTGGGGGCGCCGTCTCCCGAGCGCC
ACCCGCGGGTGCAGCTGAAGCGCGACTCGCGCGAGGCGTACGTGCCTCGGCAGAACCTGTTCAG
GGACCGCGCGGGCGAGGAGCCCGAGGAGATGCGGGACAGGAGGTTCAGCGCAGGGCGGGAGC
TGCGGCAGGGGCTGAACCGCGAGCGGCTGCTGCGCGAGGAGGACTTTGAGCCCGACGCGCGGA
CGGGGATCAGCCCCGCGCGCGCGCACGTGGCGGCCGCCGACCTGGTGACGGCGTACGAGCAGA
CGGTGAACCAGGAGATCAACTTCCAAAAGAGTTTCAACAACCACGTGCGCACGCTGGTGGCGCG
CGAGGAGGTGACCATCGGGCTGATGCACCTGTGGGACTTTGTAAGCGCGCTGGTGCAGAACCCC
AACAGCAAGCCTCTGACGGCGCAGCTGTTCCTGATAGTGCAGCACAGCAGGGACAACGAGGCG
TTTAGGGACGCGCTGCTGAACATCACCGAGCCCGAGGGTCGGTGGCTGCTGGACCTGATTAACA
TCCTGCAGAGCATAGTGGTGCAGGAGCGCAGCCTGAGCCTGGCCGACAAGGTGGCGGCCATCA
ACTACTCGATGCTGAGCCTGGGCAAGTTTTACGCGCGCAAGATCTACCAGACGCCGTACGTGCC
CATAGACAAGGAGGTGAAGATCGACGGTTTTTACATGCGCATGGCGCTGAAGGTGCTCACCCTG
AGCGACGACCTGGGCGTGTACCGCAACGAGCGCATCCACAAGGCCGTGAGCGTGAGCCGGCGG
CGCGAGCTGAGCGACCGCGAGCTGATGCACAGCCTGCAGCGGGCGCTGGCGGGCGCCGGCAGC
GGCGACAGGGAGGCGGAGTCCTACTTCGATGCGGGGGCGGACCTGCGCTGGGCGCCCAGCCGG
CGGGCCCTGGAGGCCGCGGGGGETCCGCGAGGACTATGACGAGGACGGCGAGGAGGATGAGGAG
TACGAGCTAGAGGAGGGCGAGTACCTGGACTAAACCGCGGGTGGTGTTTCCGGTAGATGCAAG
ACCCGAACGTGGTGGACCCGGCGCTGCGGGCGGCTCTGCAGAGCCAGCCGTCCGGCCTTAACTC
CTCAGACGACTGGCGACAGGTCATGGACCGCATCATGTCGCTGACGGCGCGTAACCCGGACGCG
TTCCGGCAGCAGCCGCAGGCCAACAGGCTCTCCGCCATCCTGGAGGCGGTGGTGCCTGCGCGCT
CGAACCCCACGCACGAGAAGGTGCTGGCCATAGTGAACGCGCTGGCCGAGAACAGGGCCATCC
GCCCGGACGAGGCCOGGGCTGGTGTACGACGCGCTGCTGCAGCGCGTGGCCCGCTACAACAGCG
GCAACGTGCAGACCAACCTGGACCGGCTGGTGGGGGACGTGCGCGAGGCGGTGGCGCAGCGCG
AGCGCGCGGATCGGCAGGGCAACCTGGGCTCCATGGTGGCGCTGAATGCCTTCCTGAGCACGCA
GCCGGCCAACGTGCCGCGGGGGCAGGAAGACTACACCAACTTTGTGAGCGCGCTGCGGCTGATG
GTGACCGAGACCCCCCAGAGCGAGGTGTACCAGTCGGGCCCGGACTACTTCTTCCAGACCAGCA
GACAGGGCCTGCAGACGGTGAACCTGAGCCAGGCTTTCAAGAACCTGCGGGGGCTGTGGGGCG
TGAAGGCGCCCACCGGCGACCGGGCGACGGTGTCCAGCCTGCTGACGCCCAACTCGCGCCTGCT
GCTGCTGCTGATCGCGCCGTTCACGGACAGCGGCAGCGTGTCCCGGGACACCTACCTGGGGCAC
CTGCTGACCCTGTACCGCGAGGCCATCGGGCAGGCGCAGGTGGACGAGCACACCTTCCAGGAGA
TCACCAGCGTGAGCCGCGCGCTGGGGCAGGAGGACACGAGCAGCCTGGAGGCGACTCTGAACT
ACCTGCTGACCAACCGGCGGCAGAAGATTCCCTCGCTGCACAGCCTGACCTCCGAGGAGGAGCG
CATCTTGCGCTACGTGCAGCAGAGCGTGAGCCTGAACCTGATGCGCGACGGGGTGACGCCCAGC
GTGGCGCTGGACATGACCGCGCGCAACATGGAACCGGGCATGTACGCCGCGCACCGGCCTTACA
TCAACCGCCTGATGGACTACCTGCATCGCGCGGCGGCCGTGAACCCCGAGTACTTTACCAACGC
CATCCTGAACCCGCACTGGCTCCCGCCGCCCGGGTTCTACAGCGGGGGCTTCGAGGTCCCGGAG
ACCAACGATGGCTTCCTGTGGGACGACATGGACGACAGCGTGTTCTCCCCGCGGCCGCAGGCGC
TGGCGGAAGCGTCCCTGCTGCGTCCCAAGAAGGAGGAGGAGGAGGAGGCGAGTCGCCGCCGCG
GCAGCAGCGGCGTGGCTTCTCTGTCCGAGCTGGGGGCGGCAGCCGCCGCGCECCCCGGGTCCCT
GGGCGGCAGCCCCTTTCCGAGCCTGGTGGGGTCTCTGCACAGCGAGCGCACCACCCGCCCTCGG
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CTGCTGGGCGAGGACGAGTACCTGAATAACTCCCTGCTGCAGCCGGTGCGGGAGAAAAACCTGC
CTCCCGCCTTCCCCAACAACGGGATAGAGAGCCTGGTGGACAAGATGAGCAGATGGAAGACCT
ATGCGCAGGAGCACAGGGACGCGCCTGCGCTCCGGCCGCCCACGCGGCGCCAGCGCCACGACC
GGCAGCGGGGGCTGGTGTGGGATGACGAGGACTCCGCGGACGATAGCAGCGTGCTGGACCTGG
GAGGGAGCGGCAACCCGTTCGCGCACCTGCGCCCCCGCCTGGGGAGGATGTTTTAAAAAAAAA
AAAAAAAAGCAAGAAGCATGATGCAAAAATTAAATAAAACTCACCAAGGCCATGGCGACCGAG
CGTTGGTTTCTTGTGTTCCCTTCAGTATGCGGCGCGCGGCGATGTACCAGGAGGGACCTCCTCCC
TCTTACGAGAGCGTGGTGGGCGCGGCGGCGGCGGCGCCCTCTTCTCCCTTTGCGTCGCAGCTGCT
GGAGCCGCCGTACGTGCCTCCGCGCTACCTGCGGCCTACGGGGGGGAGAAACAGCATCCGTTAC
TCGGAGCTGGCGCCCCTGTTCGACACCACCCGGGTGTACCTGGTGGACAACAAGTCGGCGGACG
TGGCCTCCCTGAACTACCAGAACGACCACAGCAATTTITTITGACCACGGTCATCCAGAACAATGA
CTACAGCCCGAGCGAGGCCAGCACCCAGACCATCAATCTGGATGACCGGTCGCACTGGGGCGGC
GACCTGAAAACCATCCTGCACACCAACATGCCCAACGTGAACGAGTTCATGTTCACCAATAAGT
TCAAGGCGCGGGTGATGGTGTCGCGCTCGCACACCAAGGAAGACCGGGTGGAGCTGAAGTACG
AGTGGGTGGAGTTCGAGCTGCCAGAGGGCAACTACTCCGAGACCATGACCATTGACCTGATGAA
CAACGCGATCGTGGAGCACTATCTGAAAGTGGGCAGGCAGAACGGGGTCCTGGAGAGCGACAT
CGGGGTCAAGTTCGACACCAGGAACTTCCGCCTGGGGCTGGACCCCGTGACCGGGCTGGTTATG
CCCGGGGTGTACACCAACGAGGCCTTCCATCCCGACATCATCCTGCTGCCCGGCTGCGGGGTGG
ACTTCACTTACAGCCGCCTGAGCAACCTCCTGGGCATCCGCAAGCGGCAGCCCTTCCAGGAGGG
CTTCAGGATCACCTACGAGGACCTGGAGGGGGGCAACATCCCCGCGCTCCTCGATGTGGAGGCC
TACCAGGATAGCTTGAAGGAAAATGAGGCGGGACAGGAGGATACCGCCCCCGCCGCCTCCGCC
GCCGCCGAGCAGGGCGAGGATGCTGCTGACACCGCGGCCGCGGACGGGGCAGAGGCCGACCCC
GCTATGGTGGTGGAGGCTCCCGAGCAGGAGGAGGACATGAATGACAGTGCGGTGCGCGGAGAC
ACCTTCGTCACCCGGGGGGAGGAAAAGCAAGCGGAGGCCGAGGCCGCGGCCGAGGAAAAGCA
ACTGGCGGCAGCAGCGGCGGCGGCGGECETTGGCCGCGGCGGAGGCTGAGTCTGAGGGGACCAA
GCCCGCCAAGGAGCCCGTGATTAAGCCCCTGACCGAAGATAGCAAGAAGCGCAGTTACAACCT
GCTCAAGGACAGCACCAACACCGCGTACCGCAGCTGGTACCTGGCCTACAACTACGGCGACCCG
TCGACGGGGGTGCGCTCCTGGACCCTGCTGTGCACGCCGGACGTGACCTGCGGCTCGGAGCAGG
TGTACTGGTCGCTGCCCGACATGATGCAAGACCCCGTGACCTTCCGCTCCACGCGGCAGGTCAG
CAACTTCCCGGTGGTGGGCGCCGAGCTGCTGCCCGTGCACTCCAAGAGCTTCTACAACGACCAG
GCCGTCTACTCCCAGCTCATCCGCCAGTTCACCTCTCTGACCCACGTGTTCAATCGCTTTCCTGAG
AACCAGATTCTGGCGCGCCCGCCCGCCCCCACCATCACCACCGTCAGTGAAAACGTTCCTGCTCT
CACAGATCACGGGACGCTACCGCTGCGCAACAGCATCGGAGGAGTCCAGCGAGTGACCGTTACT
GACGCCAGACGCCGCACCTGCCCCTACGTTTACAAGGCCTTGGGCATAGTCTCGCCGCGCGTCCT
TTCCAGCCGCACTTTTTGAGCAACACCACCATCATGTCCATCCTGATCTCACCCAGCAATAACTC
CGGCTGGGGACTGCTGCGCGCGCCCAGCAAGATGTTCGGAGGGGCGAGGAAGCGTTCCGAGCA
GCACCCCGTGCGCGTGCGCGGGCACTTCCGCGCCCCCTGGGGAGCGCACAAACGCGGCCGCGCG
GGGCGCACCACCGTGGACGACGCCATCGACTCGGTGGTGGAGCAGGCGCGCAACTACAGGCCC
GCGGTCTCTACCGTGGACGCGGCCATCCAGACCGTGGTGCGGGGCGCGCGGCGGTACGCCAAGC
TGAAGAGCCGCCGGAAGCGCGTGGCCCGCCGCCACCGCCGCCGACCCGGGGCCGCCGCCAAAC
GCGCCGCCGCGGCCCTGCTTCGCCGGGCCAAGCGCACGGGCCGCCGCGCCGCCATGAGGGCCGC
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GCGCCGCTTGGCCGCCGGCATCACCGCCGCCACCATGGCCCCCCGTACCCGAAGACGCGCGGCC
GCCGCCGCCGCCGCCGCCATCAGTGACATGGCCAGCAGGCGCCGGGGCAACGTGTACTGGGTGC
GCGACTCGGTGACCGGCACGCGCGTGCCCGTGCGCTTCCGCCCCCCGCGGACTTGAGATGATGT
GAAAAAACAACACTGAGTCTCCTGCTGTTGTGTGTATCCCAGCGGCGGCGGCGCGCGCAGCGTC
ATGTCCAAGCGCAAAATCAAAGAAGAGATGCTCCAGGTCGTCGCGCCGGAGATCTATGGGCCCC
CGAAGAAGGAAGAGCAGGATTCGAAGCCCCGCAAGATAAAGCGGGTCAAAAAGAAAAAGAAA
GATGATGACGATGCCGATGGGGAGGTGGAGTTCCTGCGCGCCACGGCGCCCAGGCGCCCGGTGC
AGTGGAAGGGCCGGCGCGTAAAGCGCGTCCTGCGCCCCGGCACCGCGGTGGTCTTCACGCCCGG
CGAGCGCTCCACCCGGACTTTCAAGCGCGTCTATGACGAGGTGTACGGCGACGAAGACCTGCTG
GAGCAGGCCAACGAGCGCTTCGGAGAGTTTGCTTACGGGAAGCGTCAGCGGGCGCTGGGGAAG
GAGGACCTGCTGGCGCTGCCGCTGGACCAGGGCAACCCCACCCCCAGTCTGAAGCCCGTGACCC
TGCAGCAGGTGCTGCCGAGCAGCGCACCCTCCGAGGCGAAGCGGGGTCTGAAGCGCGAGGGCG
GCGACCTGGCGCCCACCGTGCAGCTCATGGTGCCCAAGCGGCAGAGGCTGGAGGATGTGCTGGA
GAAAATGAAAGTAGACCCCGGTCTGCAGCCGGACATCAGGGTCCGCCCCATCAAGCAGGTGGC
GCCGGGCCTCGGCGTGCAGACCGTGGACGTGGTCATCCCCACCGGCAACTCCCCCGCCGCCGCC
ACCACTACCGCTGCCTCCACGGACATGGAGACACAGACCGATCCCGCCGCAGCCGCAGCCGCAG
CCGCCGCCGCGACCTCCTCGGCGGAGGTGCAGACGGACCCCTGGCTGCCGCCGGCGATGTCAGC
TCCCCGCGCGCGTCGCGGGCGCAGGAAGTACGGCGCCGCCAACGCGCTCCTGCCCGAGTACGCC
TTGCATCCTTCCATCGCGCCCACCCCCGGCTACCGAGGCTATACCTACCGCCCGCGAAGAGCCA
AGGGTTCCACCCGCCGTCCCCGCCGACGCGCCGCCGCCACCACCCGCCECCGCCGCCGCAGACG
CCAGCCCGCACTGGCTCCAGTCTCCGTGAGGAAAGTGGCGCGCGACGGACACACCCTGGTGCTG
CCCAGGGCGCGCTACCACCCCAGCATCGTTTAAAAGCCTGTTGTGGTTCTTGCAGATATGGCCCT
CACTTGCCGCCTCCGTTTCCCGGTGCCGGGATACCGAGGAGGAAGATCGCGCCGCAGGAGGGGT
CTGGCCGGCCGCGGCCTGAGCGGAGGCAGCCGCCGCGCGCACCGGCGGCGACGCGCCACCAGC
CGACGCATGCGCGGCGGGGTGCTGCCCCTGTTAATCCCCCTGATCGCCGCGGCGATCGGCGCCG
TGCCCGGGATCGCCTCCGTGGCCTTGCAAGCGTCCCAGAGGCATTGACAGACTTGCAAACTTGC
AAATATGGAAAAAAAAACCCCAATAAAAAAGTCTAGACTCTCACGCTCGCTTGGTCCTGTGACT
ATTTTGTAGAATGGAAGACATCAACTTTGCGTCGCTGGCCCCGCGTCACGGCTCGCGCCCGTTCC
TGGGACACTGGAACGATATCGGCACCAGCAACATGAGCGGTGGCGCCTTCAGTTGGGGCTCTCT
GTGGAGCGGCATTAAAAGTATCGGGTCTGCCGTTAAAAATTACGGCTCCCGGGCCTGGAACAGC
AGCACGGGCCAGATGTTGAGAGACAAGTTGAAAGAGCAGAACTTCCAGCAGAAGGTGGTGGAG
GGCCTGGCCTCCGGCATCAACGGGGTGGTGGACCTGGCCAACCAGGCCGTGCAGAATAAGATCA
ACAGCAGACTGGACCCCCGGCCGCCGGTGGAGGAGGTGCCGCCGGCGCTGGAGACGGTGTCCC
CCGATGGGCGTGGCGAGAAGCGCCCGCGGCCCGATAGGGAAGAGACCACTCTGGTCACGCAGA
CCGATGAGCCGCCCCCGTATGAGGAGGCCCTGAAGCAAGGTCTGCCCACCACGCGGCCCATCGC
GCCCATGGCCACCGGGGTGGTGGGCCGCCACACCCCCGCCACGCTGGACTTGCCTCCGCCCGCC
GATGTGCCGCAGCAGCAGAAGGCGGCACAGCCGGGCCCGCCCGCGACCGCCTCCCGTTCCTCCG
CCGGTCCTCTGCGCCGCGCGGCCAGCGGCCCCCGCGGGGGGGETCGCGAGGCACGGCAACTGGC
AGAGCACGCTGAACAGCATCGTGGGTCTGGGGGTGCGGTCCGTGAAGCGCCGCCGATGCTACTG
AATAGCTTAGCTAACGTGTTGTATGTGTGTATGCGCCCTATGTCGCCGCCAGAGGAGCTGCTGAG
TCGCCGCCGTTCGCGCGCCCACCACCACCGCCACTCCGCCCCTCAAGATGGCGACCCCATCGAT
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GATGCCGCAGTGGTCGTACATGCACATCTCGGGCCAGGACGCCTCGGAGTACCTGAGCCCCGGG
CTGGTGCAGTTCGCCCGCGCCACCGAGAGCTACTTCAGCCTGAGTAACAAGTTTAGGAACCCCA
CGGTGGCGCCCACGCACGATGTGACCACCGACCGGTCTCAGCGCCTGACGCTGCGGTTCATTCC
CGTGGACCGCGAGGACACCGCGTACTCGTACAAGGCGCGGTTCACCCTGGCCGTGGGCGACAAC
CGCGTGCTGGACATGGCCTCCACCTACTTTGACATCCGCGGGGTGCTGGACCGGGGTCCCACTTT
CAAGCCCTACTCTGGCACCGCCTACAACTCCCTGGCCCCCAAGGGCGCTCCCAACTCCTGCGAGT
GGGAGCAAGAGGAAACTCAGGCAGTTGAAGAAGCAGCAGAAGAGGAAGAAGAAGATGCTGAC
GGTCAAGCTGAGGAAGAGCAAGCAGCTACCAAAAAGACTCATGTATATGCTCAGGCTCCCCTTT
CTGGCGAAAAAATTAGTAAAGATGGTCTGCAAATAGGAACGGACGCTACAGCTACAGAACAAA
AACCTATTTATGCAGACCCTACATTCCAGCCCGAACCCCAAATCGGGGAGTCCCAGTGGAATGA
GGCAGATGCTACAGTCGCCGGCGGTAGAGTGCTAAAGAAATCTACTCCCATGAAACCATGCTAT
GGTTCCTATGCAAGACCCACAAATGCTAATGGAGGTCAGGGTGTACTAACGGCAAATGCCCAGG
GACAGCTAGAATCTCAGGTTGAAATGCAATTCTTTITCAACTTCTGAAAACGCCCGTAACGAGGC
TAACAACATTCAGCCCAAATTGGTGCTGTATAGTGAGGATGTGCACATGGAGACCCCGGATACG
CACCTTTCTTACAAGCCCGCAAAAAGCGATGACAATTCAAAAATCATGCTGGGTCAGCAGTCCA
TGCCCAACAGACCTAATTACATCGGCTTCAGAGACAACTTTATCGGCCTCATGTATTACAATAGC
ACTGGCAACATGGGAGTGCTTGCAGGTCAGGCCTCTCAGTTGAATGCAGTGGTGGACTTGCAAG
ACAGAAACACAGAACTGTCCTACCAGCTCTTGCTTGATTCCATGGGTGACAGAACCAGATACTT
TTCCATGTGGAATCAGGCAGTGGACAGTTATGACCCAGATGTTAGAATTATTGAAAATCATGGA
ACTGAAGACGAGCTCCCCAACTATTGTTTCCCTCTGGGTGGCATAGGGGTAACTGACACTTACCA
GGCTGTTAAAACCAACAATGGCAATAACGGGGGCCAGGTGACTTGGACAAAAGATGAAACTTTT
GCAGATCGCAATGAAATAGGGGTGGGAAACAATTTCGCTATGGAGATCAACCTCAGTGCCAACC
TGTGGAGAAACTTCCTGTACTCCAACGTGGCGCTGTACCTACCAGACAAGCTTAAGTACAACCC
CTCCAATGTGGACATCTCTGACAACCCCAACACCTACGATTACATGAACAAGCGAGTGGTGGCC
CCGGGGCTGGTGGACTGCTACATCAACCTGGGCGCGCGCTGGTCGCTGGACTACATGGACAACG
TCAACCCCTTCAACCACCACCGCAATGCGGGCCTGCGCTACCGCTCCATGCTCCTGGGCAACGG
GCGCTACGTGCCCTTCCACATCCAGGTGCCCCAGAAGTTCTTTGCCATCAAGAACCTCCTCCTCC
TGCCGGGCTCCTACACCTACGAGTGGAACTTCAGGAAGGATGTCAACATGGTCCTCCAGAGCTC
TCTGGGTAACGATCTCAGGGTGGACGGGGCCAGCATCAAGTTCGAGAGCATCTGCCTCTACGCC
ACCTTCTTCCCCATGGCCCACAACACGGCCTCCACGCTCGAGGCCATGCTCAGGAACGACACCA
ACGACCAGTCCTTCAATGACTACCTCTCCGCCGCCAACATGCTCTACCCCATACCCGCCAACGCC
ACCAACGTCCCCATCTCCATCCCCTCGCGCAACTGGGCGGCCTTCCGCGGCTGGGCCTTCACCCG
CCTCAAGACCAAGGAGACCCCCTCCCTGGGCTCGGGATTCGACCCCTACTACACCTACTCGGGC
TCCATTCCCTACCTGGACGGCACCTTCTACCTCAACCACACTTTCAAGAAGGTCTCGGTCACCTT
CGACTCCTCGGTCAGCTGGCCGGGCAACGACCGTCTGCTCACCCCCAACGAGTTCGAGATCAAG
CGCTCGGTCGACGGGGAGGGCTACAACGTGGCCCAGTGCAACATGACCAAGGACTGGTTCCTGG
TCCAGATGCTGGCCAACTACAACATCGGCTACCAGGGCTTCTACATCCCAGAGAGCTACAAGGA
CAGGATGTACTCCTTCTTCAGGAACTTCCAGCCCATGAGCCGGCAGGTGGTGGACCAGACCAAG
TACAAGGACTACCAGGAGGTGGGCATCATCCACCAGCACAACAACTCGGGCTTCGTGGGCTACC
TCGCCCCCACCATGCGCGAGGGACAGGCCTACCCCGCCAACTTCCCCTATCCGCTCATAGGCAA
GACCGCGGTCGACAGCATCACCCAGAAAAAGTTCCTCTGCGACCGCACCCTCTGGCGCATCCCC
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TTCTCCAGCAACTTCATGTCCATGGGTGCGCTCTCGGACCTGGGCCAGAACTTGCTCTACGCCAA
CTCCGCCCACGCCCTCGACATGACCTTCGAGGTCGACCCCATGGACGAGCCCACCCTTCTCTATG
TTCTGTTCGAAGTCTTTGACGTGGTCCGGGTCCACCAGCCGCACCGCGGCGTCATCGAGACCGTG
TACCTGCGTACGCCCTTCTCGGCCGGCAACGCCACCACCTAAAGAAGCAAGCCGCAGTCATCGC
CGCCTGCATGCCGTCGGGTTCCACCGAGCAAGAGCTCAGGGCCATCGTCAGAGACCTGGGATGC
GGGCCCTATTTTITTGGGCACCTTCGACAAGCGCTTCCCTGGCTTTGTCTCCCCACACAAGCTGGC
CTGCGCCATCGTCAACACGGCCGGCCGCGAGACCGGGGGCGTGCACTGGCTGGCCTTCGCCTGG
AACCCGCGCTCCAAAACATGCTTCCTCTTTGACCCCTTCGGCTTTTCGGACCAGCGGCTCAAGCA
AATCTACGAGTTCGAGTACGAGGGCTTGCTGCGTCGCAGCGCCATCGCCTCCTCGCCCGACCGCT
GCGTCACCCTCGAAAAGTCCACCCAGACCGTGCAGGGGCCCGACTCGGCCGCCTGCGGTCTCTT
CTGCTGCATGTTTCTGCACGCCTTTGTGCACTGGCCTCAGAGTCCCATGGACCGCAACCCCACCA
TGAACTTGCTGACGGGGGTGCCCAACTCCATGCTCCAGAGCCCCCAGGTCGAGCCCACCCTGCG
CCGCAACCAGGAGCAGCTCTACAGCTTCCTGGAGCGCCACTCGCCTTACTTCCGCCGCCACAGC
GCACAGATCAGGAGGGCCACCTCCTTCTGCCACTTGCAAGAGATGCAAGAAGGGTAATAACGAT
GTACACACTTTITTTTCTCAATAAATGGCATCTTTTTATTTATACAAGCTCTCTGGGGTATTCATTT
CCCACCACCACCCGCCOTTGTCGCCATCTGGCTCTATTTAGAAATCGAAAGGGTTCTGCCGGGAG
TCGCCGTGCGCCACGGGCAGGGACACGTTGCGATACTGGTAGCGGGTGCCCCACTTGAACTCGG
GCACCACCAGGCGAGGCAGCTCGGGGAAGTTTTCGCTCCACAGGCTGCGGGTCAGCACCAGCGC
GTTCATCAGGTCGGGCGCCGAGATCTTGAAGTCGCAGTTGGGGCCGCCGCCCTGCGCGCGCGAG
TTGCGGTACACCGGGTTGCAGCACTGGAACACCAACAGCGCCGGGTGCTTCACGCTGGCCAGCA
CGCTGCGGTCGGAGATCAGCTCGGCGTCCAGGTCCTCCGCGTTGCTCAGCGCGAACGGGGTCAT
CTTGGGCACTTGCCGCCCCAGGAAGGGCGCGTGCCCCGGTTTCGAGTTGCAGTCGCAGCGCAGC
GGGATCAGCAGGTGCCCGTGCCCGGACTCGGCGTTGGGGTACAGCGCGCGCATGAAGGCCTGCA
TCTGGCGGAAGGCCATCTGGGCCTTGGCGCCCTCCGAGAAGAACATGCCGCAGGACTTGCCCGA
GAACTGGTTTGCGGGGCAGCTGGCGTCGTGCAGGCAGCAGCGCGCGTCGGTGTTGGCGATCTGC
ACCACGTTGCGCCCCCACCGGTTCTTCACGATCTTGGCCTTGGACGATTGCTCCTTCAGCGCGCG
CTGCCCGTTCTCGCTGGTCACATCCATCTCGATCACATGTTCCTTGTTCACCATGCTGCTGCCGTG
CAGACACTTCAGCTCGCCCTCCGTCTCGGTGCAGCGGTGCTGCCACAGCGCGCAGCCCGTGGGC
TCGAAAGACTTGTAGGTCACCTCCGCGAAGGACTGCAGGTACCCCTGCAAAAAGCGGCCCATCA
TGGTCACGAAGGTCTTGTTGCTGCTGAAGGTCAGCTGCAGCCCGCGGTGCTCCTCGTTCAGCCAG
GTCTTGCACACGGCCGCCAGCGCCTCCACCTGGTCGGGCAGCATCTTGAAGTTCACCTTCAGCTC
ATTCTCCACGTGGTACTTGTCCATCAGCGTGCGCGCCGCCTCCATGCCCTTCTCCCAGGCCGACA
CCAGCGGCAGGCTCACGGGGTTCTTCACCATCACCGTGGCCGCCGCCTCCGCCGCGCTTTCGCTT
TCCGCCCCGCTGTTCTCTTCCTCTTCCTCCTCTTCCTCGCCGCCGCCCACTCGCAGCCCCCGCACC
ACGGGGTCGTCTTCCTGCAGGCGCTGCACCTTGCGCTTGCCGTTGCGCCCCTGCTTGATGCGCAC
GGGCGGGTTGCTGAAGCCCACCATCACCAGCGCGGCCTCTTCTTGCTCGTCCTCGCTGTCCAGAA
TGACCTCCGGGGAGGGGGGGTTGGTCATCCTCAGTACCGAGGCACGCTTCTTTITTCTTCCTGGGG
GCGTTCGCCAGCTCCGCGGCTGCGGCCGCTGCCGAGGTCGAAGGCCGAGGGCTGGGCGTGCGCG
GCACCAGCGCGTCCTGCGAGCCGTCCTCGTCCTCCTCGGACTCGAGACGGAGGCGGGCCCGCTT
CTTCGGGGGCGCGCGGGGCEGCGGAGGCGGCGGCGGCGACGGAGACGGGGACGAGACATCGTC
CAGGGTGGGTGGACGGCGGGCCGCGCCGCETCCGCGCTCGGGGGTGGTCTCGCGCTGGTCCTCT
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TCCCGACTGGCCATCTCCCACTGCTCCTTCTCCTATAGGCAGAAAGAGATCATGGAGTCTCTCAT
GCGAGTCGAGAAGGAGGAGGACAGCCTAACCGCCCCCTCTGAGCCCTCCACCACCGCCGCCACC
ACCGCCAATGCCGCCGCGGACGACGCGCCCACCGAGACCACCGCCAGTACCACCCTCCCCAGCG
ACGCACCCCCGCTCGAGAATGAAGTGCTGATCGAGCAGGACCCGGGTTTITGTGAGCGGAGAGG
AGGATGAGGTGGATGAGAAGGAGAAGGAGGAGGTCGCCGCCTCAGTGCCAAAAGAGGATAAA
AAGCAAGACCAGGACGACGCAGATAAGGATGAGACAGCAGTCGGGCGGGGGAACGGAAGCCA
TGATGCTGATGACGGCTACCTAGACGTGGGAGACGACGTGCTGCTTAAGCACCTGCACCGCCAG
TGCGTCATCGTCTGCGACGCGCTGCAGGAGCGCTGCGAAGTGCCCCTGGACGTGGCGGAGGTCA
GCCGCGCCTACGAGCGGCACCTCTTCGCGCCGCACGTGCCCCCCAAGCGCCGGGAGAACGGCAC
CTGCGAGCCCAACCCGCGTCTCAACTTCTACCCGGTCTTCGCGGTACCCGAGGTGCTGGCCACCT
ACCACATCTTTTTCCAAAACTGCAAGATCCCCCTCTCCTGCCGCGCCAACCGCACCCGCGCCGAC
AAAACCCTGACCCTGCGGCAGGGCGCCCACATACCTGATATCGCCTCTCTGGAGGAAGTGCCCA
AGATCTTCGAGGGTCTCGGTCGCGACGAGAAACGGGCGGCGAACGCTCTGCACGGAGACAGCG
AAAACGAGAGTCACTCGGGGGTGCTGGTGGAGCTCGAGGGCGACAACGCGCGCCTGGCCGTAC
TCAAGCGCAGCATAGAGGTCACCCACTTTGCCTACCCGGCGCTCAACCTGCCCCCCAAGGTCAT
GAGTGTGGTCATGGGCGAGCTCATCATGCGCCGCGCCCAGCCCCTGGCCGCGGATGCAAACTTG
CAAGAGTCCTCCGAGGAAGGCCTGCCCGCGGTCAGCGACGAGCAGCTGGCGCGCTGGCTGGAG
ACCCGCGACCCCGCGCAGCTGGAGGAGCGGCGCAAGCTCATGATGGCCGCGGTGCTGGTCACCG
TGGAGCTCGAGTGTCTGCAGCGCTTCTTCGCGGACCCCGAGATGCAGCGCAAGCTCGAGGAGAC
CCTGCACTACACCTTCCGCCAGGGCTACGTGCGCCAGGCCTGCAAGATCTCCAACGTGGAGCTC
TGCAACCTGGTCTCCTACCTGGGCATCCTGCACGAGAACCGCCTCGGGCAGAACGTCCTGCACT
CCACCCTCAAAGGGGAGGCGCGCCGCGACTACATCCGCGACTGCGCCTACCTCTTCCTCTGCTAC
ACCTGGCAGACGGCCATGGGGGTCTGGCAGCAGTGCCTGGAGGAGCGCAACCTCAAGGAGCTG
GAAAAGCTCCTCAAGCGCACCCTCAGGGACCTCTGGACGGGCTTCAACGAGCGCTCGGTGGCCG
CCGCGCTGGCGGACATCATCTTTCCCGAGCGCCTGCTCAAGACCCTGCAGCAGGGCCTGCCCGA
CTTCACCAGCCAGAGCATGCTGCAGAACTTCAGGACTTTCATCCTGGAGCGCTCGGGCATCCTGC
CGGCCACTTGCTGCGCGCTGCCCAGCGACTTCGTGCCCATCAAGTACAGGGAGTGCCCGCCGCC
GCTCTGGGGCCACTGCTACCTCTTCCAGCTGGCCAACTACCTCGCCTACCACTCGGACCTCATGG
AAGACGTGAGCGGCGAGGGCCTGCTCGAGTGCCACTGCCGCTGCAACCTCTGCACGCCCCACCG
CTCTCTAGTCTGCAACCCGCAGCTGCTCAGCGAGAGTCAGATTATCGGTACCTTCGAGCTGCAGG
GTCCCTCGCCTGACGAGAAGTCCGCGGCTCCAGGGCTGAAACTCACTCCGGGGCTGTGGACTTC
CGCCTACCTACGCAAATTTGTACCTGAGGACTACCACGCCCACGAGATCAGGTTCTACGAAGAC
CAATCCCGCCCGCCCAAGGCGGAGCTCACCGCCTGCGTCATCACCCAGGGGCACATCCTGGGCC
AATTGCAAGCCATCAACAAAGCCCGCCGAGAGTTCTTGCTGAAAAAGGGTCGGGGGGTGTACCT
GGACCCCCAGTCCGGCGAGGAGCTAAACCCGCTACCCCCGCCGCCGCCCCAGCAGCGGGACCTT
GCTTCCCAGGATGGCACCCAGAAAGAAGCAGCAGCCGCCGCCGCCGCCGCAGCCATACATGCTT
CTGGAGGAAGAGGAGGAGGACTGGGACAGTCAGGCAGAGGAGGTTTCGGACGAGGAGCAGGA
GGAGATGATGGAAGACTGGGAGGAGGACAGCAGCCTAGACGAGGAAGCTTCAGAGGCCGAAG
AGGTGGCAGACGCAACACCATCGCCCTCGGTCGCAGCCCCCTCGCCGGGGCCCCTGAAATCCTC
CGAACCCAGCACCAGCGCTATAACCTCCGCTCCTCCGGCGCCGGCGCCACCCGCCCGCAGACCC
AACCGTAGATGGGACACCACAGGAACCGGGGTCGGTAAGTCCAAGTGCCCGCCGCCGCCACCG
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CAGCAGCAGCAGCAGCAGCGCCAGGGCTACCGCTCGTGGCGCGGGCACAAGAACGCCATAGTC
GCCTGCTTGCAAGACTGCGGGGGCAACATCTCTTTCGCCCGCCGCTTCCTGCTATTCCACCACGG
GGTCGCCTTTCCCCGCAATGTCCTGCATTACTACCGTCATCTCTACAGCCCCTACTGCAGCGGCG
ACCCAGAGGCGGCAGCGGCAGCCACAGCGGCGACCACCACCTAGGAAGATATCCTCCGCGGGC
AAGACAGCGGCAGCAGCGGCCAGGAGACCCGCGGCAGCAGCGGCGGGAGCGGTGGGCGCACT
GCGCCTCTCGCCCAACGAACCCCTCTCGACCCGGGAGCTCAGACACAGGATCTTCCCCACTTTGT
ATGCCATCTTCCAACAGAGCAGAGGCCAGGAGCAGGAGCTGAAAATAAAAAACAGATCTCTGC
GCTCCCTCACCCGCAGCTGTCTGTATCACAAAAGCGAAGATCAGCTTCGGCGCACGCTGGAGGA
CGCGGAGGCACTCTTCAGCAAATACTGCGCGCTCACTCTTAAAGACTAGCTCCGCGCCCTTCTCG
AATTTAGGCGGGAGAAAACTACGTCATCGCCGGCCGCCGCCCAGCCCGCCCAGCCGAGATGAGC
AAAGAGATTCCCACGCCATACATGTGGAGCTACCAGCCGCAGATGGGACTCGCGGCGGGAGCG
GCCCAGGACTACTCCACCCGCATGAACTACATGAGCGCGGGACCCCACATGATCTCACAGGTCA
ACGGGATCCGCGCCCAGCGAAACCAAATACTGCTGGAACAGGCGGCCATCACCGCCACGCCCC
GCCATAATCTCAACCCCCGAAATTGGCCCGCCGCCCTCGTGTACCAGGAAACCCCCTCCGCCAC
CACCGTACTACTTCCGCGTGACGCCCAGGCCGAAGTCCAGATGACTAACTCAGGGGCGCAGCTC
GCGGGCGGCTTTCGTCACGGGGCGCGGCCGCTCCGACCAGGTATAAGACACCTGATGATCAGAG
GCCGAGGTATCCAGCTCAACGACGAGTCGGTGAGCTCTTCGCTCGGTCTCCGTCCGGACGGAAC
TTTCCAGCTCGCCGGATCCGGCCGCTCTTCGTTCACGCCCCGCCAGGCGTACCTGACTCTGCAGA
CCTCGTCCTCGGAGCCCCGCTCCGGCGGCATCGGAACCCTCCAGTTCGTGGAGGAGTTCGTGCCC
TCGGTCTACTTCAACCCCTTCTCGGGACCTCCCGGACGCTACCCCGACCAGTTCATTCCGAACTT
TGACGCGGTGAAGGACTCGGCGGACGGCTACGACTGAATGTCAGGTGTCGAGGCAGAGCAGCT
TCGCCTGAGACACCTCGAGCACTGCCGCCGCCACAAGTGCTTCGCCCGCGGTTCTGGTGAGTTCT
GCTACTTTCAGCTACCCGAGGAGCATACCGAGGGGCCGGCGCACGGCGTCCGCCTGACCACCCA
GGGCGAGGTTACCTGTTCCCTCATCCGGGAGTTTACCCTCCGTCCCCTGCTAGTGGAGCGGGAGC
GGGGTCCCTGTGTCCTAACTATCGCCTGCAACTGCCCTAACCCTGGATTACATCAAGATCTTTGC
TGTCATCTCTGTGCTGAGTTTAATAAACGCTGAGATCAGAATCTACTGGGGCTCCTGTCGCCATC
CTGTGAACGCCACCGTCTTCACCCACCCCGACCAGGCCCAGGCGAACCTCACCTGCGGTCTGCA
TCGGAGGGCCAAGAAGTACCTCACCTGGTACTTCAACGGCACCCCCTTTGTGGTTTACAACAGCT
TCGACGGGGACGGAGTCTCCCTGAAAGACCAGCTCTCCGGTCTCAGCTACTCCATCCACAAGAA
CACCACCCTCCAACTCTTCCCTCCCTACCTGCCGGGAACCTACGAGTGCGTCACCGGCCGCTGCA
CCCACCTCACCCGCCTGATCGTAAACCAGAGCTTTCCGGGAACAGATAACTCCCTCTTCCCCAGA
ACAGGAGGTGAGCTCAGGAAACTCCCCGGGGACCAGGGCGGAGACGTACCTTCGACCCTTGTG
GGGTTAGGATTTITTITATTACCGGGTTGCTGGCTCTTTTAATCAAAGTTTCCTTGAGATTTGTTCTT
TCCTTCTACGTGTATGAACACCTCAACCTCCAATAACTCTACCCTTTCTTCGGAATCAGGTGACTT
CTCTGAAATCGGGCTTGGTGTGCTGCTTACTCTGTTGATTTTTTITCCTTATCATACTCAGCCTTCT
GTGCCTCAGGCTCGCCGCCTGCTGCGCACACATCTATATCTACTGCTGGTTGCTCAAGTGCAGGG
GTCGCCACCCAAGATGAACAGGTACATGGTCCTATCGATCCTAGGCCTGCTGGCCCTGGCGGCC
TGCAGCGCCGCCAAAAAAGAGATTACCTTTGAGGAGCCCGCTTGCAATGTAACTTTCAAGCCCG
AGGGTGACCAATGCACCACCCTCGTCAAATGCGTTACCAATCATGAGAGGCTGCGCATCGACTA
CAAAAACAAAACTGGCCAGTTTGCGGTCTATAGTGTGTTTACGCCCGGAGACCCCTCTAACTACT
CTGTCACCGTCTTCCAGGGCGGACAGTCTAAGATATTCAATTACACTTTCCCTTTTTATGAGTTAT
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GCGATGCGGTCATGTACATGTCAAAACAGTACAACCTGTGGCCTCCCTCTCCCCAGGCGTGTGTG
GAAAATACTGGGTCTTACTGCTGTATGGCTTTCGCAATCACTACGCTCGCTCTAATCTGCACGGT
GCTATACATAAAATTCAGGCAGAGGCGAATCTTTATCGATGAAAAGAAAATGCCTTGATCGCTA
ACACCGGCTTTCTATCTGCAGAATGAATGCAATCACCTCCCTACTAATCACCACCACCCTCCTTG
CGATTGCCCATGGGTTGACACGAATCGAAGTGCCAGTGGGGTCCAATGTCACCATGGTGGGCCC
CGCCGGCAATTCCACCCTCATGTGGGAAAAATTTGTCCGCAATCAATGGGTTCATTTCTGCTCTA
ACCGAATCAGTATCAAGCCCAGAGCCATCTGCGATGGGCAAAATCTAACTCTGATCAATGTGCA
AATGATGGATGCTGGGTACTATTACGGGCAGCGGGGAGAAATCATTAATTACTGGCGACCCCAC
AAGGACTACATGCTGCATGTAGTCGAGGCACTTCCCACTACCACCCCCACTACCACCTCTCCCAC
CACCACCACCACTACTACTACTACTACTACTACTACTACTACTACCACTACCGCTGCCCGCCATA
CCCGCAAAAGCACCATGATTAGCACAAAGCCCCCTCGTGCTCACTCCCACGCCGGCGGGCCCAT
CGGTGCGACCTCAGAAACCACCGAGCTTTGCTTCTGCCAATGCACTAACGCCAGCGCTCATGAA
CTGTTCGACCTGGAGAATGAGGATGTCCAGCAGAGCTCCGCTTGCCTGACCCAGGAGGCTGTGG
AGCCCGTTGCCCTGAAGCAGATCGGTGATTCAATAATTGACTCTTCTTCTTITTGCCACTCCCGAA
TACCCTCCCGATTCTACTTTCCACATCACGGGTACCAAAGACCCTAACCTCTCTTTCTACCTGATG
CTGCTGCTCTGTATCTCTGTGGTCTCTTCCGCGCTGATGTTACTGGGGATGTTCTGCTGCCTGATC
TGCCGCAGAAAGAGAAAAGCTCGCTCTCAGGGCCAACCACTGATGCCCTTCCCCTACCCCCCGG
ATTTTGCAGATAACAAGATATGAGCTCGCTGCTGACACTAACCGCTTTACTAGCCTGCGCTCTAA
CCCTTGTCGCTTGCGACTCGAGATTCCACAATGTCACAGCTGTGGCAGGAGAAAATGTTACTTTC
AACTCCACGGCCGATACCCAGTGGTCGTGGAGTGGCTCAGGTAGCTACTTAACTATCTGCAATA
GCTCCACTTCCCCCGGCATATCCCCAACCAAGTACCAATGCAATGCCAGCCTGTTCACCCTCATC
AACGCTTCCACCCTGGACAATGGACTCTATGTAGGCTATGTACCCTTTGGTGGGCAAGGAAAGA
CCCACGCTTACAACCTGGAAGTTCGCCAGCCCAGAACCACTACCCAAGCTTCTCCCACCACCAC
CACCACCACCACCATCACCAGCAGCAGCAGCAGCAGCAGCCACAGCAGCAGCAGCAGATTATT
GACTTTGGTTTTGGCCAGCTCATCTGCCGCTACCCAGGCCATCTACAGCTCTGTGCCCGAAACCA
CTCAGATCCACCGCCCAGAAACGACCACCGCCACCACCCTACACACCTCCAGCGATCAGATGCC
GACCAACATCACCCCCTTGGCTCTTCAAATGGGACTTACAAGCCCCACTCCAAAACCAGTGGAT
GCGGCCGAGGTCTCCGCCCTCGTCAATGACTGGGCGGGGCTGGGAATGTGGTGGTTCGCCATAG
GCATGATGGCGCTCTGCCTGCTTCTGCTCTGGCTCATCTGCTGCCTCCACCGCAGGCGAGCCAGA
CCCCCCATCTATAGACCCATCATTGTCCTGAACCCCGATAATGATGGGATCCATAGATTGGATGG
CCTGAAAAACCTACTTTTITTCTTTTACAGTATGATAAATTGAGACATGCCTCGCATTTTCTTGTAC
ATGTTCCTTCTCCCACCTTTTCTGGGGTGTTCTACGCTGGCCGCTGTGTCTCACCTGGAGGTAGAC
TGCCTCTCACCCTTCACTGTCTACCTGCTTTACGGATTGGTCACCCTCACTCTCATCTGCAGCCTA
ATCACAGTAATCATCGCCTTCATCCAGTGCATTGATTACATCTGTGTGCGCCTCGCATACTTCAG
ACACCACCCGCAGTACCGAGACAGGAACATTGCCCAACTTCTAAGACTGCTCTAATCATGCATA
AGACTGTGATCTGCCTTCTGATCCTCTGCATCCTGCCCACCCTCACCTCCTGCCAGTACACCACA
AAATCTCCGCGCAAAAGACATGCCTCCTGCCGCTTCACCCAACTGTGGAATATACCCAAATGCT
ACAACGAAAAGAGCGAGCTCTCCGAAGCTTGGCTGTATGGGGTCATCTGTGTCTTAGTTTTCTGC
AGCACTGTCTTTGCCCTCATAATCTACCCCTACTTITGATTTGGGATGGAACGCGATCGATGCCAT
GAATTACCCCACCTTTCCCGCACCCGAGATAATTCCACTGCGACAAGTTGTACCCGTTGTCGTTA
ATCAACGCCCCCCATCCCCTACGCCCACTGAAATCAGCTACTTITAACCTAACAGGCGGAGATGA
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CTGACGCCCTAGATCTAGAAATGGACGGCATCAGTACCGAGCAGCGTCTCCTAGAGAGGCGCAG
GCAGGCGGCTGAGCAAGAGCGCCTCAATCAGGAGCTCCGAGATCTCGTTAACCTGCACCAGTGC
AAAAGAGGCATCTTTTGTCTGGTAAAGCAGGCCAAAGTCACCTACGAGAAGACCGGCAACAGC
CACCGCCTCAGTTACAAATTGCCCACCCAGCGCCAGAAGCTGGTGCTCATGGTGGGTGAGAATC
CCATCACCGTCACCCAGCACTCGGTAGAGACCGAGGGGTGTCTGCACTCCCCCTGTCGGGGTCC
AGAAGACCTCTGCACCCTGGTAAAGACCCTGTGCGGTCTCAGAGATTTAGTCCCCTTTAACTAAT
CAAACACTGGAATCAATAAAAAGAATCACTTACTTAAAATCAGACAGCAGGTCTCTGTCCAGTT
TATTCAGCAGCACCTCCTTCCCCTCCTCCCAACTCTGGTACTCCAAACGCCTTCTGGCGGCAAAC
TTCCTCCACACCCTGAAGGGAATGTCAGATTCTTGCTCCTGTCCCTCCGCACCCACTATCTTCATG
TTGTTGCAGATGAAGCGCACCAAAACGTCTGACGAGAGCTTCAACCCCGTGTACCCCTATGACA
CGGAAAGCGGCCCTCCCTCCGTCCCTTTCCTCACCCCTCCCTTCGTGTCTCCCGATGGATTCCAA
GAAAGTCCCCCCGGGGTCCTGTCTCTGAACCTGGCCGAGCCCCTGGTCACTTCCCACGGCATGCT
CGCCCTGAAAATGGGAAGTGGCCTCTCCCTGGACGACGCTGGCAACCTCACCTCTCAAGATATC
ACCACCGCTAGCCCTCCCCTCAAAAAAACCAAGACCAACCTCAGCCTAGAAACCTCATCCCCCC
TAACTGTGAGCACCTCAGGCGCCCTCACCGTAGCAGCCGCCGCTCCCCTGGCGGTGGCCGGCAC
CTCCCTCACCATGCAATCAGAGGCCCCCCTGACAGTACAGGATGCAAAACTCACCCTGGCCACC
AAAGGCCCCCTGACCGTGTCTGAAGGCAAACTGGCCTTGCAAACATCGGCCCCGCTGACGGCCG
CTGACAGCAGCACCCTCACAGTCAGTGCCACACCACCCCTTAGCACAAGCAATGGCAGCTTGGG
TATTGACATGCAAGCCCCCATTTACACCACCAATGGAAAACTAGGACTTAACTTTGGCGCTCCCC
TGCATGTGGTAGACAGCCTAAATGCACTGACTGTAGTTACTGGCCAAGGTCTTACGATAAACGG
AACAGCCCTACAAACTAGAGTCTCAGGTGCCCTCAACTATGACACATCAGGAAACCTAGAATTG
AGAGCTGCAGGGGGTATGCGAGTTGATGCAAATGGTCAACTTATCCTTGATGTAGCTTACCCATT
TGATGCACAAAACAATCTCAGCCTTAGGCTTGGACAGGGACCCCTGTTTGTTAACTCTGCCCACA
ACTTGGATGTTAACTACAACAGAGGCCTCTACCTGTTCACATCTGGAAATACCAAAAAGCTAGA
AGTTAATATCAAAACAGCCAAGGGTCTCATTTATGATGACACTGCTATAGCAATCAATGCGGGT
GATGGGCTACAGTTTGACTCAGGCTCAGATACAAATCCATTAAAAACTAAACTTGGATTAGGAC
TGGATTATGACTCCAGCAGAGCCATAATTGCTAAACTGGGAACTGGCCTAAGCTTTGACAACAC
AGGTGCCATCACAGTAGGCAACAAAAATGATGACAAGCTTACCTTGTGGACCACACCAGACCCA
TCCCCTAACTGTAGAATCTATTCAGAGAAAGATGCTAAATTCACACTTGTTITTGACTAAATGCGG
CAGTCAGGTGTTGGCCAGCGTTTCTGTTITATCTGTAAAAGGTAGCCTTGCGCCCATCAGTGGCA
CAGTAACTAGTGCTCAGATTGTCCTCAGATTTGATGAAAATGGAGTTCTACTAAGCAATTCTTCC
CTTGACCCTCAATACTGGAACTACAGAAAAGGTGACCTTACAGAGGGCACTGCATATACCAACG
CAGTGGGATTTATGCCCAACCTCACAGCATACCCAAAAACACAGAGCCAAACTGCTAAAAGCAA
CATTGTAAGTCAGGTTTACTTGAATGGGGACAAATCCAAACCCATGACCCTCACCATTACCCTCA
ATGGAACTAATGAAACAGGAGATGCCACAGTAAGCACTTACTCCATGTCATTCTCATGGAACTG
GAATGGAAGTAATTACATTAATGAAACGTTCCAAACCAACTCCTTCACCTTCTCCTACATCGCCC
AAGAATAAAAAGCATGACGCTGTTGATTTGATTCAATGTGTTTCTGTTTITATITTCAAGCACAAC
AAAATCATTCAAGTCATTCTTCCATCTTAGCTTAATAGACACAGTAGCTTAATAGACCCAGTAGT
GCAAAGCCCCATTCTAGCTTATAACTAGTGGAGAAGTACTCGCCTACATGGGGGTAGAGTCATA
ATCGTGCATCAGGATAGGGCGGTGGTGCTGCAGCAGCGCGCGAATAAACTGCTGCCGCCGCCGC
TCCGTCCTGCAGGAATACAACATGGCAGTGGTCTCCTCAGCGATGATTCGCACCGCCCGCAGCA
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TAAGGCGCCTTGTCCTCCGGGCACAGCAGCGCACCCTGATCTCACTTAAATCAGCACAGTAACT
GCAGCACAGCACCACAATATTGTTCAAAATCCCACAGTGCAAGGCGCTGTATCCAAAGCTCATG
GCGGGGACCACAGAACCCACGTGGCCATCATACCACAAGCGCAGGTAGATTAAGTGGCGACCC
CTCATAAACACGCTGGACATAAACATTACCTCTTTTGGCATGTTGTAATTCACCACCTCCCGGTA
CCATATAAACCTCTGATTAAACATGGCGCCATCCACCACCATCCTAAACCAGCTGGCCAAAACC
TGCCCGCCGGCTATACACTGCAGGGAACCGGGACTGGAACAATGACAGTGGAGAGCCCAGGAC
TCGTAACCATGGATCATCATGCTCGTCATGATATCAATGTTGGCACAACACAGGCACACGTGCA
TACACTTCCTCAGGATTACAAGCTCCTCCCGCGTTAGAACCATATCCCAGGGAACAACCCATTCC
TGAATCAGCGTAAATCCCACACTGCAGGGAAGACCTCGCACGTAACTCACGTTGTGCATTGTCA
AAGTGTTACATTCGGGCAGCAGCGGATGATCCTCCAGTATGGTAGCGCGGGTTTCTGTCTCAAA
AGGAGGTAGACGATCCCTACTGTACGGAGTGCGCCGAGACAACCGAGATCGTGTTGGTCGTAGT
GTCATGCCAAATGGAACGCCGGACGTAGTCATATTTCCTGAAGTCTTAGATCTCTCAACGCAGC
ACCAGCACCAACACTTCGCAGTGTAAAAGGCCAAGTGCCGAGAGAGTATATATAGGAATAAAA
AGTGACGTAAACGGGCAAAGTCCAAAAAACGCCCAGAAAAACCGCACGCGAACCTACGCCCCG
AAACGAAAGCCAAAAAACACTAGACACTCCCTTCCGGCGTCAACTTCCGCTTTCCCACGCTACG
TCACTTGCCCCAGTCAAACAAACTACATATCCCGAACTTCCAAGTCGCCACGCCCAAAACACCG
CCTACACCTCCCCGCCCGCCGGCCCGCCCCCAAACCCGCCTCCCGCCCCGLGCCCCGCCCCOCGl
CGCCCATCTCATTATCATATTGGCTTCAATCCAAAATAAGGTATATTATTGATGATGGTTTAAAC
GGATCCAATTCTTGAAGACGAAAGGGCCTCGTGATACGCCTATTTITATAGGTTAATGTCATGAT
AATAATGGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTT
TATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAA
TAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGC
GGCATTTTGCCTTCCTGTTTITGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATC
AGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTT
TCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTAT
CCCGTGTTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGT
TGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGT
GCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGA
AGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACC
GGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAAC
AACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACT
GGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATT
GCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATG
GTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAA
TAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTAC
TCATATATACTTTAGATTGATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACC
AAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGAT
CTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCA
GCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTITCCGAAGGTAACTGGCTTCAGCAG
AGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTG
TAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAG
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TCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAA
CGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACA
GCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAG
CGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTA
TAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTITTGTGATGCTCGTCAGGGGGGC
GGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTGA
AGCTGTCCCTGATGGTCGTCATCTACCTGCCTGGACAGCATGGCCTGCAACGCGGGCATCCCGAT
GCCGCCGGAAGCGAGAAGAATCATAATGGGGAAGGCCATCCAGCCTCGCGTCGCAGATCCGAA
TTCGTTTAAAC

SEQ ID NO: 8 - Polynucleotide sequence encoding ChAd155#1390 backbone construct
CATCATCAATAATATACCTTATTTTGGATTGAAGCCAATATGATAATGAGATGGGCGGCGCGGG
GCGGGGCGCGGGGCGGGAGGCGGGATTTGGGGGCGGGCCGGCGGGCGGGGCGGTGTGGCGGAA
GTGGACTTTGTAAGTGTGGCGGATGTGACTTGCTAGTGCCGGGCGCGGTAAAAGTGACGTTTTC
CGTGCGCGACAACGCCCCCGGGAAGTGACATTTTTCCCGCGGTTTTTACCGGATGTTGTAGTGAA
TTTGGGCGTAACCAAGTAAGATTTGGCCATTTTCGCGGGAAAACTGAAACGGGGAAGTGAAATC
TGATTAATTTTGCGTTAGTCATACCGCGTAATATTTGTCTAGGGCCGAGGGACTTTGGCCGATTA
CGTGGAGGACTCGCCCAGGTGTTTTTTGAGGTGAATTTCCGCGTTCCGGGTCAAAGTCTGCGTTT
TATTATTATAGGATATCCCATTGCATACGTTGTATCCATATCATAATATGTACATTTATATTGGCT
CATGTCCAACATTACCGCCATGTTGACATTGATTATTGACTAGTTATTAATAGTAATCAATTACG
GGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCC
TGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACG
CCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGT
ACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCC
TGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGT
CATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACT
CACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAA
CGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTAC
GGTGGGAGGTCTATATAAGCAGAGCTCTCCCTATCAGTGATAGAGATCTCCCTATCAGTGATAG
AGATCGTCGACGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTG
ACCTCCATAGAAGACACCGGGACCGATCCAGCCTCCGCGGCCGGGAACGGTGCATTGGAACGC
GGATTCCCCGTGCCAAGAGTGAGATCTTCCGTTTATCTAGGTACCGGGCCCCCCCTCGAGGTCGA
CGGTATCGATAAGCTTCACGCTGCCGCAAGCACTCAGGGCGCAAGGGCTGCTAAAGGAAGCGG
AACACGTAGAAAGCCAGTCCGCAGAAACGGTGCTGACCCCGGATGAATGTCAGCTACTGGGCTA
TCTGGACAAGGGAAAACGCAAGCGCAAAGAGAAAGCAGGTAGCTTGCAGTGGGCTTACATGGC
GATAGCTAGACTGGGCGGTTTTATGGACAGCAAGCGAACCGGAATTGCCAGCTGGGGCGCCCTC
TGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGATGG
CGCAGGGGATCAAGATCTAACCAGGAGCTATTTAATGGCAACAGTTAACCAGCTGGTACGCAAA
CCACGTGCTCGCAAAGTTGCGAAAAGCAACGTGCCTGCGCTGGAAGCATGCCCGCAAAAACGTG
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GCGTATGTACTCGTGTATATACTACCACTCCTAAAAAACCGAACTCCGCGCTGCGTAAAGTATGC
CGTGTTCGTCTGACTAACGGTTTCGAAGTGACTTCCTACATCGGTGGTGAAGGTCACAACCTGCA
GGAGCACTCCGTGATCCTGATCCGTGGCGGTCGTGTTAAAGACCTCCCGGGTGTTCGTTACCACA
CCGTACGTGGTGCGCTTGACTGCTCCGGCGTTAAAGACCGTAAGCAGGCTCGTTCCAAGTATGG
CGTGAAGCGTCCTAAGGCTTAATGGTAGATCTGATCAAGAGACAGGATGACGGTCGTTTCGCAT
GCTTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTAT
GACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGC
GCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGC
GCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAA
GCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTG
CTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGC
TACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCC
GGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCG
CCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTT
GCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTG
GCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAAT
GGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTAT
CGCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTTCGAAATGACCGACCAAGCGACGCC
CAACCTGCCATCACGAGATTTCGATTCCACCGCCGCCTTCTATGAAAGGTTGGGCTTCGGAATCG
TTTTCCGGGACGCCGGCTGGATGATCCTCCAGCGCGGGGATCTCATGCTGGAGTTCTTCGCCCAC
CCCGGGCTCGATCCCCTCGGGGGGAATCAGAATTCAGTCGACAGCGGCCGCGATCTGCTGTGCC
TTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCAC
TCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTA
TTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATG
CTGGGGATGCGGTGGGCTCTATGGCCGATCAGCGATCGCTGAGGTGGGTGAGTGGGCGTGGCCT
GGGGTGGTCATGAAAATATATAAGTTGGGGGTCTTAGGGTCTCTTTATTTGTGTTGCAGAGACCG
CCGGAGCCATGAGCGGGAGCAGCAGCAGCAGCAGTAGCAGCAGCGCCTTGGATGGCAGCATCG
TGAGCCCTTATTTGACGACGCGGATGCCCCACTGGGCCGGGGTGCGTCAGAATGTGATGGGCTC
CAGCATCGACGGCCGACCCGTCCTGCCCGCAAATTCCGCCACGCTGACCTATGCGACCGTCGCG
GGGACGCCGTTGGACGCCACCGCCGCCGCCGCCGCCACCGCAGCCGCCTCGGCCAETGCGCAGCC
TGGCCACGGACTTTGCATTCCTGGGACCACTGGCGACAGGGGCTACTTCTCGGGCCGCTGCTGCC
GCCGTTCGCGATGACAAGCTGACCGCCCTGCTGGCGCAGTTGGATGCGCTTACTCGGGAACTGG
GTGACCTTTCTCAGCAGGTCATGGCCCTGCGCCAGCAGGTCTCCTCCCTGCAAGCTGGCGGGAAT
GCTTCTCCCACAAATGCCGTTTAAGATAAATAAAACCAGACTCTGTTTGGATTAAAGAAAAGTA
GCAAGTGCATTGCTCTCTTTATTTCATAATTTTCCGCGCGCGATAGGCCCTAGACCAGCGTTCTC
GGTCGTTGAGGGTGCGGTGTATCTTCTCCAGGACGTGGTAGAGGTGGCTCTGGACGTTGAGATA
CATGGGCATGAGCCCGTCCCGGGGGTGGAGGTAGCACCACTGCAGAGCTTCATGCTCCGGGGTG
GTGTTGTAGATGATCCAGTCGTAGCAGGAGCGCTGGGCATGGTGCCTAAAAATGTCCTTCAGCA
GCAGGCCGATGGCCAGGGGGAGGCCCTTGGTGTAAGTGTITACAAAACGGTTAAGTTGGGAAG
GGTGCATTCGGGGAGAGATGATGTGCATCTTGGACTGTATTTTTAGATTGGCGATGTTTCCGCCC
AGATCCCTTCTGGGATTCATGTTGTGCAGGACCACCAGTACAGTGTATCCGGTGCACTTGGGGA
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ATTTGTCATGCAGCTTAGAGGGAAAAGCGTGGAAGAACTTGGAGACGCCTTTGTGGCCTCCCAG
ATTTTCCATGCATTCGTCCATGATGATGGCAATGGGCCCGCGGGAGGCAGCTTGGGCAAAGATA
TTTCTGGGGTCGCTGACGTCGTAGTTGTGTTCCAGGGTGAGGTCGTCATAGGCCATTTTTACAAA
GCGCGGGCGGAGGGTGCCCGACTGGGGGATGATGGTCCCCTCTGGCCCTGGGGCGTAGTTGCCC
TCGCAGATCTGCATTTCCCAGGCCTTAATCTCGGAGGGGGGAATCATATCCACCTGCGGGGCGA
TGAAGAAAACGGTTTCCGGAGCCGGGGAGATTAACTGGGATGAGAGCAGGTTTCTAAGCAGCT
GTGATTTTCCACAACCGGTGGGCCCATAAATAACACCTATAACCGGTTGCAGCTGGTAGTTTAG
AGAGCTGCAGCTGCCGTCGTCCCGGAGGAGGGGGGCCACCTCGTTGAGCATGTCCCTGACGCGC
ATGTTCTCCCCGACCAGATCCGCCAGAAGGCGCTCGCCGCCCAGGGACAGCAGCTCTTGCAAGG
AAGCAAAGTTTTTCAGCGGCTTGAGGCCGTCCGCCGTGGGCATGTTTITCAGGGTCTGGCTCAGC
AGCTCCAGGCGGTCCCAGAGCTCGGTGACGTGCTCTACGGCATCTCTATCCAGCATATCTCCTCG
TTTCGCGGGTTGGGGCGACTTTCGCTGTAGGGCACCAAGCGGTGGTCGTCCAGCGGGGCCAGAG
TCATGTCCTTCCATGGGCGCAGGGTCCTCGTCAGGGTGGTCTGGGTCACGGTGAAGGGGTGCGC
TCCGGGCTGAGCGCTTGCCAAGGTGCGCTTGAGGCTGGTTCTGCTGGTGCTGAAGCGCTGCCGG
TCTTCGCCCTGCGCGTCGGCCAGGTAGCATTITGACCATGGTGTCATAGTCCAGCCCCTCCGCGGC
GTGTCCCTTGGCGCGCAGCTTGCCCTTGGAGGTGGCGCCGCACGAGGGGCAGAGCAGGCTCTTG
AGCGCGTAGAGCTTGGGGGCGAGGAAGACCGATTCGGGGGAGTAGGCGTCCGCGCCGCAGACC
CCGCACACGGTCTCGCACTCCACCAGCCAGGTGAGCTCGGGGCGCGCCGGGTCAAAAACCAGGT
TTCCCCCATGCTTTTTGATGCGTTTCTTACCTCGGGTCTCCATGAGGTGGTGTCCCCGCTCGGTGA
CGAAGAGGCTGTCCGTGTCTCCGTAGACCGACTTGAGGGGTCTTTTCTCCAGGGGGGTCCCTCGG
TCTTCCTCGTAGAGGAACTCGGACCACTCTGAGACGAAGGCCCGCGTCCAGGCCAGGACGAAGG
AGGCTATGTGGGAGGGGTAGCGGTCGTTGTCCACTAGGGGGTCCACCTTCTCCAAGGTGTGAAG
ACACATGTCGCCTTCCTCGGCGTCCAGGAAGGTGATTGGCTTGTAGGTGTAGGCCACGTGACCG
GGGGTTCCTGACGGGGGGGTATAAAAGGGGGTGGGGGCGCGCTCGTCGTCACTCTCTTCCGCAT
CGCTGTCTGCGAGGGCCAGCTGCTGGGGTGAGTATTCCCTCTCGAAGGCGGGCATGACCTCCGC
GCTGAGGTTGTCAGTTTCCAAAAACGAGGAGGATTTGATGTTCACCTGTCCCGAGGTGATACCTT
TGAGGGTACCCGCGTCCATCTGGTCAGAAAACACGATCTTTTTATTGTCCAGCTTGGTGGCGAAC
GACCCGTAGAGGGCGTTGGAGAGCAGCTTGGCGATGGAGCGCAGGGTCTGGTTCTTGTCCCTGT
CGGCGCGCTCCTTGGCCGCGATGTTGAGCTGCACGTACTCGCGCGCGACGCAGCGCCACTCGGG
GAAGACGGTGGTGCGCTCGTCGGGCACCAGGCGCACGCGCCAGCCGCGGTTGTGCAGGGTGAC
CAGGTCCACGCTGGTGGCGACCTCGCCGCGCAGGCGCTCGTTGGTCCAGCAGAGACGGCCGCCC
TTGCGCGAGCAGAAGGGGGGCAGGGGGTCGAGCTGGGTCTCGTCCGGGGGGTCCGCGTCCACG
GTGAAAACCCCGGGGCGCAGGCGCGCGTCGAAGTAGTCTATCTTGCAACCTTGCATGTCCAGCG
CCTGCTGCCAGTCGCGGGCGGCGAGCGCGCGCTCGTAGGGGTTGAGCGGCGGGCCCCAGGGCAT
GGGGTGGGTGAGTGCGGAGGCGTACATGCCGCAGATGTCATAGACGTAGAGGGGCTCCCGCAG
GACCCCGATGTAGGTGGGGTAGCAGCGGCCGCCGCGGATGCTGGCGCGCACGTAGTCATACAGC
TCGTGCGAGGGGGCGAGGAGGTCGGGGCCCAGGTTGGTGCGGGCGGGGCGCTCCGCGCGGAAG
ACGATCTGCCTGAAGATGGCATGCGAGTTGGAAGAGATGGTGGGGCGCTGGAAGACGTTGAAG
CTGGCGTCCTGCAGGCCGACGGCGTCGCGCACGAAGGAGGCGTAGGAGTCGCGCAGCTTGTGTA
CCAGCTCGGCGGTGACCTGCACGTCGAGCGCGCAGTAGTCGAGGGTCTCGCGGATGATGTCATA
TTTAGCCTGCCCCTTCTTTTTCCACAGCTCGCGGTTGAGGACAAACTCTTCGCGGTCTTTCCAGTA
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CTCTTGGATCGGGAAACCGTCCGGTTCCGAACGGTAAGAGCCTAGCATGTAGAACTGGTTGACG
GCCTGGTAGGCGCAGCAGCCCTTCTCCACGGGGAGGGCGTAGGCCTGCGCGGCCTTGCGGAGCG
AGGTGTGGGTCAGGGCGAAGGTGTCCCTGACCATGACTTTGAGGTACTGGTGCTTGAAGTCGGA
GTCGTCGCAGCCGCCCCGCTCCCAGAGCGAGAAGTCGGTGCGCTTCTTGGAGCGGGGGTTGGGC
AGAGCGAAGGTGACATCGTTGAAGAGGATTTTGCCCGCGCGGGGCATGAAGTTGCGGGTGATGC
GGAAGGGCCCCGGCACTTCAGAGCGGTTGTTGATGACCTGGGCGGCGAGCACGATCTCGTCGAA
GCCGTTGATGTTGTGGCCCACGATGTAGAGTTCCAGGAAGCGGGGCCGGCCCTTITACGGTGGGC
AGCTTCTTTAGCTCTTCGTAGGTGAGCTCCTCGGGCGAGGCGAGGCCGTGCTCGGCCAGGGCCC
AGTCCGCGAGGTGCGGGTTGTCTCTGAGGAAGGACTTCCAGAGGTCGCGGGCCAGGAGGGTCTG
CAGGCGGTCTCTGAAGGTCCTGAACTGGCGGCCCACGGCCATTTTITCGGGGGTGATGCAGTAG
AAGGTGAGGGGGTCTTGCTGCCAGCGGTCCCAGTCGAGCTGCAGGGCGAGGTCGCGCGCGGCG
GTGACCAGGCGCTCGTCGCCCCCGAATTTCATGACCAGCATGAAGGGCACGAGCTGCTTTCCGA
AGGCCCCCATCCAAGTGTAGGTCTCTACATCGTAGGTGACAAAGAGGCGCTCCGTGCGAGGATG
CGAGCCGATCGGGAAGAACTGGATCTCCCGCCACCAGTTGGAGGAGTGGCTGTTGATGTGGTGG
AAGTAGAAGTCCCGTCGCCGGGCCGAACACTCGTGCTGGCTTTTGTAAAAGCGAGCGCAGTACT
GGCAGCGCTGCACGGGCTGTACCTCATGCACGAGATGCACCTTTCGCCCGCGCACGAGGAAGCC
GAGGGGAAATCTGAGCCCCCCGCCTGGCTCGCGGCATGGCTGGTTCTCTTCTACTTTGGATGCGT
GTCCGTCTCCGTCTGGCTCCTCGAGGGGTGTTACGGTGGAGCGGACCACCACGCCGCGCGAGCC
GCAGGTCCAGATATCGGCGCGCGGCGGTCGGAGTTTGATGACGACATCGCGCAGCTGGGAGCTG
TCCATGGTCTGGAGCTCCCGCGGCGGCGGCAGGTCAGCCGGGAGTTCTTGCAGGTTCACCTCGC
AGAGTCGGGCCAGGGCGCGGGGCAGGTCTAGGTGGTACCTGATCTCTAGGGGCGTGTTGGTGGC
GGCGTCGATGGCTTGCAGGAGCCCGCAGCCCCGGGGGGCGACGACGGTGCCCCGCGGGGTGGT
GGTGGTGGTGGCGGTGCAGCTCAGAAGCGGTGCCGCGGGCGGGCCCCCGGAGGTAGGGGGGGC
TCCGGTCCCGCGGGCAGGGGCGGCAGCGGCACGTCGGCGTGGAGCGCGGGCAGGAGTTGGTGC
TGTGCCCGGAGGTTGCTGGCGAAGGCGACGACGCGGCGGTTGATCTCCTGGATCTGGCGCCTCT
GCGTGAAGACGACGGGCCCGGTGAGCTTGAACCTGAAAGAGAGTTCGACAGAATCAATCTCGG
TGTCATTGACCGCGGCCTGGCGCAGGATCTCCTGCACGTCTCCCGAGTTGTCTTGGTAGGCGATC
TCGGCCATGAACTGCTCGATCTCTTCCTCCTGGAGGTCTCCGCGTCCGGCGCGTTCCACGGTGGC
CGCCAGGTCGTTGGAGATGCGCCCCATGAGCTGCGAGAAGGCGTTGAGTCCGCCCTCGTTCCAG
ACTCGGCTGTAGACCACGCCCCCCTGGTCATCGCGGGCGCGCATGACCACCTGCGCGAGGTTGA
GCTCCACGTGCCGCGCGAAGACGGCGTAGTTGCGCAGACGCTGGAAGAGGTAGTTGAGGGTGG
TGGCGGTGTGCTCGGCCACGAAGAAGTTCATGACCCAGCGGCGCAACGTGGATTCGTTGATGTC
CCCCAAGGCCTCCAGCCGTTCCATGGCCTCGTAGAAGTCCACGGCGAAGTTGAAAAACTGGGAG
TTGCGCGCCGACACGGTCAACTCCTCCTCCAGAAGACGGATGAGCTCGGCGACGGTGTCGCGCA
CCTCGCGCTCGAAGGCTATGGGGATCTCTTCCTCCGCTAGCATCACCACCTCCTCCTCTTCCTCCT
CTTCTGGCACTTCCATGATGGCTTCCTCCTCTTCGGGGGGTGGCGGCGGCGGCGGTGGGGGAGG
GGGCGCTCTGCGCCGGCGGCGGCGCACCGGGAGGCGGTCCACGAAGCGCGCGATCATCTCCCCG
CGGCGGCGGCGCATGGTCTCGGTGACGGCGCGGCCGTTCTCCCGGGGGCGCAGTTGGAAGACGC
CGCCGGACATCTGGTGCTGGGGCGGGTGGCCGTGAGGCAGCGAGACGGCGCTGACGATGCATCT
CAACAATTGCTGCGTAGGTACGCCGCCGAGGGACCTGAGGGAGTCCATATCCACCGGATCCGAA
AACCTTTCGAGGAAGGCGTCTAACCAGTCGCAGTCGCAAGGTAGGCTGAGCACCGTGGCGGGCG
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GCGGGGGGTGGGGGGAGTGTCTGGCGGAGGTGCTGCTGATGATGTAATTGAAGTAGGCGGACTT
GACACGGCGGATGGTCGACAGGAGCACCATGTCCTTGGGTCCGGCCTGCTGGATGCGGAGGCGG
TCGGCTATGCCCCAGGCTTCGTTCTGGCATCGGCGCAGGTCCTTGTAGTAGTCTTGCATGAGCCT
TTCCACCGGCACCTCTTCTCCTTCCTCTTCTGCTTCTTCCATGTCTGCTTCGGCCCTGGGGCGGCG
CCGCGCCCCCCTGCCCCCCATGCGCGTGACCCCGAACCCCCTGAGCGGTTGGAGCAGGGCCAGG
TCGGCGACGACGCGCTCGGCCAGGATGGCCTGCTGCACCTGCGTGAGGGTGGTTITGGAAGTCAT
CCAAGTCCACGAAGCGGTGGTAGGCGCCCGTGTTGATGGTGTAGGTGCAGTTGGCCATGACGGA
CCAGTTGACGGTCTGGTGGCCCGGTTGCGACATCTCGGTGTACCTGAGTCGCGAGTAGGCGCGG
GAGTCGAAGACGTAGTCGTTGCAAGTCCGCACCAGGTACTGGTAGCCCACCAGGAAGTGCGGCG
GCGGCTGGCGGTAGAGGGGCCAGCGCAGGGTGGCGGGOGCTCCGGGGGCCAGGTCTTCCAGCA
TGAGGCGGTGGTAGGCGTAGATGTACCTGGACATCCAGGTGATACCCGCGGCGGTGGTGGAGGC
GCGCGGGAAGTCGCGCACCCGGTTCCAGATGTTGCGCAGGGGCAGAAAGTGCTCCATGGTAGGC
GTGCTCTGTCCAGTCAGACGCGCGCAGTCGTTGATACTCTAGACCAGGGAAAACGAAAGCCGGT
CAGCGGGCACTCTTCCGTGGTCTGGTGAATAGATCGCAAGGGTATCATGGCGGAGGGCCTCGGT
TCGAGCCCCGGGTCCGGGCCGGACGGTCCGCCATGATCCACGCGGTTACCGCCCGCGTGTCGAA
CCCAGGTGTGCGACGTCAGACAACGGTGGAGTGTTCCTTTTGGCGTTTTTCTGGCCGGGCGCCGG
CGCCGCGTAAGAGACTAAGCCGCGAAAGCGAAAGCAGTAAGTGGCTCGCTCCCCGTAGCCGGA
GGGATCCTTGCTAAGGGTTGCGTTGCGGCGAACCCCGGTTCGAATCCCGTACTCGGGCCGGCCG
GACCCGCGGCTAAGGTGTTGGATTGGCCTCCCCCTCGTATAAAGACCCCGCTTGCGGATTGACTC
CGGACACGGGGACGAGCCCCTTTITATTITTITGCTTTCCCCAGATGCATCCGGTGCTGCGGCAGATG
CGCCCCCCGCCCCAGCAGCAGCAACAACACCAGCAAGAGCGGCAGCAACAGCAGCGGGAGTCA
TGCAGGGCCCCCTCACCCACCCTCGGCGGGCCGGCCACCTCGGCGTCCGCGGCCGTGTCTGGCG
CCTGCGGCEGCGEECEGGEGGCCGGCTCGACGACCCCGAGGAGCCCCCGCGGCGCAGGGCCAGAC
ACTACCTGGACCTGGAGGAGGGCGAGGGCCTGGCGCGGCTGGGGGCGCCGTCTCCCGAGCGCC
ACCCGCGGGTGCAGCTGAAGCGCGACTCGCGCGAGGCGTACGTGCCTCGGCAGAACCTGTTCAG
GGACCGCGCGGGCGAGGAGCCCGAGGAGATGCGGGACAGGAGGTTCAGCGCAGGGCGGGAGC
TGCGGCAGGGGCTGAACCGCGAGCGGCTGCTGCGCGAGGAGGACTTTGAGCCCGACGCGCGGA
CGGGGATCAGCCCCGCGCGCGCGCACGTGGCGGCCGCCGACCTGGTGACGGCGTACGAGCAGA
CGGTGAACCAGGAGATCAACTTCCAAAAGAGTTTCAACAACCACGTGCGCACGCTGGTGGCGCG
CGAGGAGGTGACCATCGGGCTGATGCACCTGTGGGACTTTGTAAGCGCGCTGGTGCAGAACCCC
AACAGCAAGCCTCTGACGGCGCAGCTGTTCCTGATAGTGCAGCACAGCAGGGACAACGAGGCG
TTTAGGGACGCGCTGCTGAACATCACCGAGCCCGAGGGTCGGTGGCTGCTGGACCTGATTAACA
TCCTGCAGAGCATAGTGGTGCAGGAGCGCAGCCTGAGCCTGGCCGACAAGGTGGCGGCCATCA
ACTACTCGATGCTGAGCCTGGGCAAGTTTTACGCGCGCAAGATCTACCAGACGCCGTACGTGCC
CATAGACAAGGAGGTGAAGATCGACGGTTTTTACATGCGCATGGCGCTGAAGGTGCTCACCCTG
AGCGACGACCTGGGCGTGTACCGCAACGAGCGCATCCACAAGGCCGTGAGCGTGAGCCGGCGG
CGCGAGCTGAGCGACCGCGAGCTGATGCACAGCCTGCAGCGGGCGCTGGCGGGCGCCGGCAGC
GGCGACAGGGAGGCGGAGTCCTACTTCGATGCGGGGGCGGACCTGCGCTGGGCGCCCAGCCGG
CGGGCCCTGGAGGCCGCGGGGGETCCGCGAGGACTATGACGAGGACGGCGAGGAGGATGAGGAG
TACGAGCTAGAGGAGGGCGAGTACCTGGACTAAACCGCGGGTGGTGTTTCCGGTAGATGCAAG
ACCCGAACGTGGTGGACCCGGCGCTGCGGGCGGCTCTGCAGAGCCAGCCGTCCGGCCTTAACTC
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CTCAGACGACTGGCGACAGGTCATGGACCGCATCATGTCGCTGACGGCGCGTAACCCGGACGCG
TTCCGGCAGCAGCCGCAGGCCAACAGGCTCTCCGCCATCCTGGAGGCGGTGGTGCCTGCGCGCT
CGAACCCCACGCACGAGAAGGTGCTGGCCATAGTGAACGCGCTGGCCGAGAACAGGGCCATCC
GCCCGGACGAGGCCOGGGCTGGTGTACGACGCGCTGCTGCAGCGCGTGGCCCGCTACAACAGCG
GCAACGTGCAGACCAACCTGGACCGGCTGGTGGGGGACGTGCGCGAGGCGGTGGCGCAGCGCG
AGCGCGCGGATCGGCAGGGCAACCTGGGCTCCATGGTGGCGCTGAATGCCTTCCTGAGCACGCA
GCCGGCCAACGTGCCGCGGGGGCAGGAAGACTACACCAACTTTGTGAGCGCGCTGCGGCTGATG
GTGACCGAGACCCCCCAGAGCGAGGTGTACCAGTCGGGCCCGGACTACTTCTTCCAGACCAGCA
GACAGGGCCTGCAGACGGTGAACCTGAGCCAGGCTTTCAAGAACCTGCGGGGGCTGTGGGGCG
TGAAGGCGCCCACCGGCGACCGGGCGACGGTGTCCAGCCTGCTGACGCCCAACTCGCGCCTGCT
GCTGCTGCTGATCGCGCCGTTCACGGACAGCGGCAGCGTGTCCCGGGACACCTACCTGGGGCAC
CTGCTGACCCTGTACCGCGAGGCCATCGGGCAGGCGCAGGTGGACGAGCACACCTTCCAGGAGA
TCACCAGCGTGAGCCGCGCGCTGGGGCAGGAGGACACGAGCAGCCTGGAGGCGACTCTGAACT
ACCTGCTGACCAACCGGCGGCAGAAGATTCCCTCGCTGCACAGCCTGACCTCCGAGGAGGAGCG
CATCTTGCGCTACGTGCAGCAGAGCGTGAGCCTGAACCTGATGCGCGACGGGGTGACGCCCAGC
GTGGCGCTGGACATGACCGCGCGCAACATGGAACCGGGCATGTACGCCGCGCACCGGCCTTACA
TCAACCGCCTGATGGACTACCTGCATCGCGCGGCGGCCGTGAACCCCGAGTACTTTACCAACGC
CATCCTGAACCCGCACTGGCTCCCGCCGCCCGGGTTCTACAGCGGGGGCTTCGAGGTCCCGGAG
ACCAACGATGGCTTCCTGTGGGACGACATGGACGACAGCGTGTTCTCCCCGCGGCCGCAGGCGC
TGGCGGAAGCGTCCCTGCTGCGTCCCAAGAAGGAGGAGGAGGAGGAGGCGAGTCGCCGCCGCG
GCAGCAGCGGCGTGGCTTCTCTGTCCGAGCTGGGGGCGGCAGCCGCCGCGCGCCCCGGGETCCCT
GGGCGGCAGCCCCTTTCCGAGCCTGGTGGGGTCTCTGCACAGCGAGCGCACCACCCGCCCTCGG
CTGCTGGGCGAGGACGAGTACCTGAATAACTCCCTGCTGCAGCCGGTGCGGGAGAAAAACCTGC
CTCCCGCCTTCCCCAACAACGGGATAGAGAGCCTGGTGGACAAGATGAGCAGATGGAAGACCT
ATGCGCAGGAGCACAGGGACGCGCCTGCGCTCCGGCCGCCCACGCGGCGCCAGCGCCACGACC
GGCAGCGGGGGCTGGTGTGGGATGACGAGGACTCCGCGGACGATAGCAGCGTGCTGGACCTGG
GAGGGAGCGGCAACCCGTTCGCGCACCTGCGCCCCCGCCTGGGGAGGATGTTTTAAAAAAAAA
AAAAAAAAGCAAGAAGCATGATGCAAAAATTAAATAAAACTCACCAAGGCCATGGCGACCGAG
CGTTGGTTTCTTGTGTTCCCTTCAGTATGCGGCGCGCGGCGATGTACCAGGAGGGACCTCCTCCC
TCTTACGAGAGCGTGGTGGGCGCGGCGGCGGCGGCGCCCTCTTCTCCCTTTGCGTCGCAGCTGCT
GGAGCCGCCGTACGTGCCTCCGCGCTACCTGCGGCCTACGGGGGGGAGAAACAGCATCCGTTAC
TCGGAGCTGGCGCCCCTGTTCGACACCACCCGGGTGTACCTGGTGGACAACAAGTCGGCGGACG
TGGCCTCCCTGAACTACCAGAACGACCACAGCAATTTITTITGACCACGGTCATCCAGAACAATGA
CTACAGCCCGAGCGAGGCCAGCACCCAGACCATCAATCTGGATGACCGGTCGCACTGGGGCGGC
GACCTGAAAACCATCCTGCACACCAACATGCCCAACGTGAACGAGTTCATGTTCACCAATAAGT
TCAAGGCGCGGGTGATGGTGTCGCGCTCGCACACCAAGGAAGACCGGGTGGAGCTGAAGTACG
AGTGGGTGGAGTTCGAGCTGCCAGAGGGCAACTACTCCGAGACCATGACCATTGACCTGATGAA
CAACGCGATCGTGGAGCACTATCTGAAAGTGGGCAGGCAGAACGGGGTCCTGGAGAGCGACAT
CGGGGTCAAGTTCGACACCAGGAACTTCCGCCTGGGGCTGGACCCCGTGACCGGGCTGGTTATG
CCCGGGGTGTACACCAACGAGGCCTTCCATCCCGACATCATCCTGCTGCCCGGCTGCGGGGTGG
ACTTCACTTACAGCCGCCTGAGCAACCTCCTGGGCATCCGCAAGCGGCAGCCCTTCCAGGAGGG
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CTTCAGGATCACCTACGAGGACCTGGAGGGGGGCAACATCCCCGCGCTCCTCGATGTGGAGGCC
TACCAGGATAGCTTGAAGGAAAATGAGGCGGGACAGGAGGATACCGCCCCCGCCGCCTCCGCC
GCCGCCGAGCAGGGCGAGGATGCTGCTGACACCGCGGCCGCGGACGGGGCAGAGGCCGACCCC
GCTATGGTGGTGGAGGCTCCCGAGCAGGAGGAGGACATGAATGACAGTGCGGTGCGCGGAGAC
ACCTTCGTCACCCGGGGGGAGGAAAAGCAAGCGGAGGCCGAGGCCGCGGCCGAGGAAAAGCA
ACTGGCGGCAGCAGCGGCGGCGGCGGECETTGGCCGCGGCGGAGGCTGAGTCTGAGGGGACCAA
GCCCGCCAAGGAGCCCGTGATTAAGCCCCTGACCGAAGATAGCAAGAAGCGCAGTTACAACCT
GCTCAAGGACAGCACCAACACCGCGTACCGCAGCTGGTACCTGGCCTACAACTACGGCGACCCG
TCGACGGGGGTGCGCTCCTGGACCCTGCTGTGCACGCCGGACGTGACCTGCGGCTCGGAGCAGG
TGTACTGGTCGCTGCCCGACATGATGCAAGACCCCGTGACCTTCCGCTCCACGCGGCAGGTCAG
CAACTTCCCGGTGGTGGGCGCCGAGCTGCTGCCCGTGCACTCCAAGAGCTTCTACAACGACCAG
GCCGTCTACTCCCAGCTCATCCGCCAGTTCACCTCTCTGACCCACGTGTTCAATCGCTTTCCTGAG
AACCAGATTCTGGCGCGCCCGCCCGCCCCCACCATCACCACCGTCAGTGAAAACGTTCCTGCTCT
CACAGATCACGGGACGCTACCGCTGCGCAACAGCATCGGAGGAGTCCAGCGAGTGACCGTTACT
GACGCCAGACGCCGCACCTGCCCCTACGTTTACAAGGCCTTGGGCATAGTCTCGCCGCGCGTCCT
TTCCAGCCGCACTTTTTGAGCAACACCACCATCATGTCCATCCTGATCTCACCCAGCAATAACTC
CGGCTGGGGACTGCTGCGCGCGCCCAGCAAGATGTTCGGAGGGGCGAGGAAGCGTTCCGAGCA
GCACCCCGTGCGCGTGCGCGGGCACTTCCGCGCCCCCTGGGGAGCGCACAAACGCGGCCGCGCG
GGGCGCACCACCGTGGACGACGCCATCGACTCGGTGGTGGAGCAGGCGCGCAACTACAGGCCC
GCGGTCTCTACCGTGGACGCGGCCATCCAGACCGTGGTGCGGGGCGCGCGGCGGTACGCCAAGC
TGAAGAGCCGCCGGAAGCGCGTGGCCCGCCGCCACCGCCGCCGACCCGGGGCCGCCGCCAAAC
GCGCCGCCGCGGCCCTGCTTCGCCGGGCCAAGCGCACGGGCCGCCGCGCCGCCATGAGGGCCGC
GCGCCGCTTGGCCGCCGGCATCACCGCCGCCACCATGGCCCCCCGTACCCGAAGACGCGCGGCC
GCCGCCGCCGCCGCCGCCATCAGTGACATGGCCAGCAGGCGCCGGGGCAACGTGTACTGGGTGC
GCGACTCGGTGACCGGCACGCGCGTGCCCGTGCGCTTCCGCCCCCCGCGGACTTGAGATGATGT
GAAAAAACAACACTGAGTCTCCTGCTGTTGTGTGTATCCCAGCGGCGGCGGCGCGCGCAGCGTC
ATGTCCAAGCGCAAAATCAAAGAAGAGATGCTCCAGGTCGTCGCGCCGGAGATCTATGGGCCCC
CGAAGAAGGAAGAGCAGGATTCGAAGCCCCGCAAGATAAAGCGGGTCAAAAAGAAAAAGAAA
GATGATGACGATGCCGATGGGGAGGTGGAGTTCCTGCGCGCCACGGCGCCCAGGCGCCCGGTGC
AGTGGAAGGGCCGGCGCGTAAAGCGCGTCCTGCGCCCCGGCACCGCGGTGGTCTTCACGCCCGG
CGAGCGCTCCACCCGGACTTTCAAGCGCGTCTATGACGAGGTGTACGGCGACGAAGACCTGCTG
GAGCAGGCCAACGAGCGCTTCGGAGAGTTTGCTTACGGGAAGCGTCAGCGGGCGCTGGGGAAG
GAGGACCTGCTGGCGCTGCCGCTGGACCAGGGCAACCCCACCCCCAGTCTGAAGCCCGTGACCC
TGCAGCAGGTGCTGCCGAGCAGCGCACCCTCCGAGGCGAAGCGGGGTCTGAAGCGCGAGGGCG
GCGACCTGGCGCCCACCGTGCAGCTCATGGTGCCCAAGCGGCAGAGGCTGGAGGATGTGCTGGA
GAAAATGAAAGTAGACCCCGGTCTGCAGCCGGACATCAGGGTCCGCCCCATCAAGCAGGTGGC
GCCGGGCCTCGGCGTGCAGACCGTGGACGTGGTCATCCCCACCGGCAACTCCCCCGCCGCCGCC
ACCACTACCGCTGCCTCCACGGACATGGAGACACAGACCGATCCCGCCGCAGCCGCAGCCGCAG
CCGCCGCCGCGACCTCCTCGGCGGAGGTGCAGACGGACCCCTGGCTGCCGCCGGCGATGTCAGC
TCCCCGCGCGCGTCGCGGGCGCAGGAAGTACGGCGCCGCCAACGCGCTCCTGCCCGAGTACGCC
TTGCATCCTTCCATCGCGCCCACCCCCGGCTACCGAGGCTATACCTACCGCCCGCGAAGAGCCA
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AGGGTTCCACCCGCCGETCCCCGCCGACGCGCCGCCGCCACCACCCGCCGCCGCCGCCGCAGACG
CCAGCCCGCACTGGCTCCAGTCTCCGTGAGGAAAGTGGCGCGCGACGGACACACCCTGGTGCTG
CCCAGGGCGCGCTACCACCCCAGCATCGTTTAAAAGCCTGTTGTGGTTCTTGCAGATATGGCCCT
CACTTGCCGCCTCCGTTTCCCGGTGCCGGGATACCGAGGAGGAAGATCGCGCCGCAGGAGGGGT
CTGGCCGGCCGCGGCCTGAGCGGAGGCAGCCGCCGCGCGCACCGGCGGCGACGCGCCACCAGC
CGACGCATGCGCGGCGGGGTGCTGCCCCTGTTAATCCCCCTGATCGCCGCGGCGATCGGCGCCG
TGCCCGGGATCGCCTCCGTGGCCTTGCAAGCGTCCCAGAGGCATTGACAGACTTGCAAACTTGC
AAATATGGAAAAAAAAACCCCAATAAAAAAGTCTAGACTCTCACGCTCGCTTGGTCCTGTGACT
ATTTTGTAGAATGGAAGACATCAACTTTGCGTCGCTGGCCCCGCGTCACGGCTCGCGCCCGTTCC
TGGGACACTGGAACGATATCGGCACCAGCAACATGAGCGGTGGCGCCTTCAGTTGGGGCTCTCT
GTGGAGCGGCATTAAAAGTATCGGGTCTGCCGTTAAAAATTACGGCTCCCGGGCCTGGAACAGC
AGCACGGGCCAGATGTTGAGAGACAAGTTGAAAGAGCAGAACTTCCAGCAGAAGGTGGTGGAG
GGCCTGGCCTCCGGCATCAACGGGGTGGTGGACCTGGCCAACCAGGCCGTGCAGAATAAGATCA
ACAGCAGACTGGACCCCCGGCCGCCGGTGGAGGAGGTGCCGCCGGCGCTGGAGACGGTGTCCC
CCGATGGGCGTGGCGAGAAGCGCCCGCGGCCCGATAGGGAAGAGACCACTCTGGTCACGCAGA
CCGATGAGCCGCCCCCGTATGAGGAGGCCCTGAAGCAAGGTCTGCCCACCACGCGGCCCATCGC
GCCCATGGCCACCGGGGTGGTGGGCCGCCACACCCCCGCCACGCTGGACTTGCCTCCGCCCGCC
GATGTGCCGCAGCAGCAGAAGGCGGCACAGCCGGGCCCGCCCGCGACCGCCTCCCGTTCCTCCG
CCGGTCCTCTGCGCCGCGCGGCCAGCGGCCCCCGCGGGGGGGETCGCGAGGCACGGCAACTGGC
AGAGCACGCTGAACAGCATCGTGGGTCTGGGGGTGCGGTCCGTGAAGCGCCGCCGATGCTACTG
AATAGCTTAGCTAACGTGTTGTATGTGTGTATGCGCCCTATGTCGCCGCCAGAGGAGCTGCTGAG
TCGCCGCCGTTCGCGCGCCCACCACCACCGCCACTCCGCCCCTCAAGATGGCGACCCCATCGAT
GATGCCGCAGTGGTCGTACATGCACATCTCGGGCCAGGACGCCTCGGAGTACCTGAGCCCCGGG
CTGGTGCAGTTCGCCCGCGCCACCGAGAGCTACTTCAGCCTGAGTAACAAGTTTAGGAACCCCA
CGGTGGCGCCCACGCACGATGTGACCACCGACCGGTCTCAGCGCCTGACGCTGCGGTTCATTCC
CGTGGACCGCGAGGACACCGCGTACTCGTACAAGGCGCGGTTCACCCTGGCCGTGGGCGACAAC
CGCGTGCTGGACATGGCCTCCACCTACTTTGACATCCGCGGGGTGCTGGACCGGGGTCCCACTTT
CAAGCCCTACTCTGGCACCGCCTACAACTCCCTGGCCCCCAAGGGCGCTCCCAACTCCTGCGAGT
GGGAGCAAGAGGAAACTCAGGCAGTTGAAGAAGCAGCAGAAGAGGAAGAAGAAGATGCTGAC
GGTCAAGCTGAGGAAGAGCAAGCAGCTACCAAAAAGACTCATGTATATGCTCAGGCTCCCCTTT
CTGGCGAAAAAATTAGTAAAGATGGTCTGCAAATAGGAACGGACGCTACAGCTACAGAACAAA
AACCTATTTATGCAGACCCTACATTCCAGCCCGAACCCCAAATCGGGGAGTCCCAGTGGAATGA
GGCAGATGCTACAGTCGCCGGCGGTAGAGTGCTAAAGAAATCTACTCCCATGAAACCATGCTAT
GGTTCCTATGCAAGACCCACAAATGCTAATGGAGGTCAGGGTGTACTAACGGCAAATGCCCAGG
GACAGCTAGAATCTCAGGTTGAAATGCAATTCTTTITCAACTTCTGAAAACGCCCGTAACGAGGC
TAACAACATTCAGCCCAAATTGGTGCTGTATAGTGAGGATGTGCACATGGAGACCCCGGATACG
CACCTTTCTTACAAGCCCGCAAAAAGCGATGACAATTCAAAAATCATGCTGGGTCAGCAGTCCA
TGCCCAACAGACCTAATTACATCGGCTTCAGAGACAACTTTATCGGCCTCATGTATTACAATAGC
ACTGGCAACATGGGAGTGCTTGCAGGTCAGGCCTCTCAGTTGAATGCAGTGGTGGACTTGCAAG
ACAGAAACACAGAACTGTCCTACCAGCTCTTGCTTGATTCCATGGGTGACAGAACCAGATACTT
TTCCATGTGGAATCAGGCAGTGGACAGTTATGACCCAGATGTTAGAATTATTGAAAATCATGGA
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ACTGAAGACGAGCTCCCCAACTATTGTTTCCCTCTGGGTGGCATAGGGGTAACTGACACTTACCA
GGCTGTTAAAACCAACAATGGCAATAACGGGGGCCAGGTGACTTGGACAAAAGATGAAACTTTT
GCAGATCGCAATGAAATAGGGGTGGGAAACAATTTCGCTATGGAGATCAACCTCAGTGCCAACC
TGTGGAGAAACTTCCTGTACTCCAACGTGGCGCTGTACCTACCAGACAAGCTTAAGTACAACCC
CTCCAATGTGGACATCTCTGACAACCCCAACACCTACGATTACATGAACAAGCGAGTGGTGGCC
CCGGGGCTGGTGGACTGCTACATCAACCTGGGCGCGCGCTGGTCGCTGGACTACATGGACAACG
TCAACCCCTTCAACCACCACCGCAATGCGGGCCTGCGCTACCGCTCCATGCTCCTGGGCAACGG
GCGCTACGTGCCCTTCCACATCCAGGTGCCCCAGAAGTTCTTTGCCATCAAGAACCTCCTCCTCC
TGCCGGGCTCCTACACCTACGAGTGGAACTTCAGGAAGGATGTCAACATGGTCCTCCAGAGCTC
TCTGGGTAACGATCTCAGGGTGGACGGGGCCAGCATCAAGTTCGAGAGCATCTGCCTCTACGCC
ACCTTCTTCCCCATGGCCCACAACACGGCCTCCACGCTCGAGGCCATGCTCAGGAACGACACCA
ACGACCAGTCCTTCAATGACTACCTCTCCGCCGCCAACATGCTCTACCCCATACCCGCCAACGCC
ACCAACGTCCCCATCTCCATCCCCTCGCGCAACTGGGCGGCCTTCCGCGGCTGGGCCTTCACCCG
CCTCAAGACCAAGGAGACCCCCTCCCTGGGCTCGGGATTCGACCCCTACTACACCTACTCGGGC
TCCATTCCCTACCTGGACGGCACCTTCTACCTCAACCACACTTTCAAGAAGGTCTCGGTCACCTT
CGACTCCTCGGTCAGCTGGCCGGGCAACGACCGTCTGCTCACCCCCAACGAGTTCGAGATCAAG
CGCTCGGTCGACGGGGAGGGCTACAACGTGGCCCAGTGCAACATGACCAAGGACTGGTTCCTGG
TCCAGATGCTGGCCAACTACAACATCGGCTACCAGGGCTTCTACATCCCAGAGAGCTACAAGGA
CAGGATGTACTCCTTCTTCAGGAACTTCCAGCCCATGAGCCGGCAGGTGGTGGACCAGACCAAG
TACAAGGACTACCAGGAGGTGGGCATCATCCACCAGCACAACAACTCGGGCTTCGTGGGCTACC
TCGCCCCCACCATGCGCGAGGGACAGGCCTACCCCGCCAACTTCCCCTATCCGCTCATAGGCAA
GACCGCGGTCGACAGCATCACCCAGAAAAAGTTCCTCTGCGACCGCACCCTCTGGCGCATCCCC
TTCTCCAGCAACTTCATGTCCATGGGTGCGCTCTCGGACCTGGGCCAGAACTTGCTCTACGCCAA
CTCCGCCCACGCCCTCGACATGACCTTCGAGGTCGACCCCATGGACGAGCCCACCCTTCTCTATG
TTCTGTTCGAAGTCTTTGACGTGGTCCGGGTCCACCAGCCGCACCGCGGCGTCATCGAGACCGTG
TACCTGCGTACGCCCTTCTCGGCCGGCAACGCCACCACCTAAAGAAGCAAGCCGCAGTCATCGC
CGCCTGCATGCCGTCGGGTTCCACCGAGCAAGAGCTCAGGGCCATCGTCAGAGACCTGGGATGC
GGGCCCTATTTTITTGGGCACCTTCGACAAGCGCTTCCCTGGCTTTGTCTCCCCACACAAGCTGGC
CTGCGCCATCGTCAACACGGCCGGCCGCGAGACCGGGGGCGTGCACTGGCTGGCCTTCGCCTGG
AACCCGCGCTCCAAAACATGCTTCCTCTTTGACCCCTTCGGCTTTTCGGACCAGCGGCTCAAGCA
AATCTACGAGTTCGAGTACGAGGGCTTGCTGCGTCGCAGCGCCATCGCCTCCTCGCCCGACCGCT
GCGTCACCCTCGAAAAGTCCACCCAGACCGTGCAGGGGCCCGACTCGGCCGCCTGCGGTCTCTT
CTGCTGCATGTTTCTGCACGCCTTTGTGCACTGGCCTCAGAGTCCCATGGACCGCAACCCCACCA
TGAACTTGCTGACGGGGGTGCCCAACTCCATGCTCCAGAGCCCCCAGGTCGAGCCCACCCTGCG
CCGCAACCAGGAGCAGCTCTACAGCTTCCTGGAGCGCCACTCGCCTTACTTCCGCCGCCACAGC
GCACAGATCAGGAGGGCCACCTCCTTCTGCCACTTGCAAGAGATGCAAGAAGGGTAATAACGAT
GTACACACTTTITTTTCTCAATAAATGGCATCTTTTTATTTATACAAGCTCTCTGGGGTATTCATTT
CCCACCACCACCCGCCOTTGTCGCCATCTGGCTCTATTTAGAAATCGAAAGGGTTCTGCCGGGAG
TCGCCGTGCGCCACGGGCAGGGACACGTTGCGATACTGGTAGCGGGTGCCCCACTTGAACTCGG
GCACCACCAGGCGAGGCAGCTCGGGGAAGTTTTCGCTCCACAGGCTGCGGGTCAGCACCAGCGC
GTTCATCAGGTCGGGCGCCGAGATCTTGAAGTCGCAGTTGGGGCCGCCGCCCTGCGCGCGCGAG
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TTGCGGTACACCGGGTTGCAGCACTGGAACACCAACAGCGCCGGGTGCTTCACGCTGGCCAGCA
CGCTGCGGTCGGAGATCAGCTCGGCGTCCAGGTCCTCCGCGTTGCTCAGCGCGAACGGGGTCAT
CTTGGGCACTTGCCGCCCCAGGAAGGGCGCGTGCCCCGGTTTCGAGTTGCAGTCGCAGCGCAGC
GGGATCAGCAGGTGCCCGTGCCCGGACTCGGCGTTGGGGTACAGCGCGCGCATGAAGGCCTGCA
TCTGGCGGAAGGCCATCTGGGCCTTGGCGCCCTCCGAGAAGAACATGCCGCAGGACTTGCCCGA
GAACTGGTTTGCGGGGCAGCTGGCGTCGTGCAGGCAGCAGCGCGCGTCGGTGTTGGCGATCTGC
ACCACGTTGCGCCCCCACCGGTTCTTCACGATCTTGGCCTTGGACGATTGCTCCTTCAGCGCGCG
CTGCCCGTTCTCGCTGGTCACATCCATCTCGATCACATGTTCCTTGTTCACCATGCTGCTGCCGTG
CAGACACTTCAGCTCGCCCTCCGTCTCGGTGCAGCGGTGCTGCCACAGCGCGCAGCCCGTGGGC
TCGAAAGACTTGTAGGTCACCTCCGCGAAGGACTGCAGGTACCCCTGCAAAAAGCGGCCCATCA
TGGTCACGAAGGTCTTGTTGCTGCTGAAGGTCAGCTGCAGCCCGCGGTGCTCCTCGTTCAGCCAG
GTCTTGCACACGGCCGCCAGCGCCTCCACCTGGTCGGGCAGCATCTTGAAGTTCACCTTCAGCTC
ATTCTCCACGTGGTACTTGTCCATCAGCGTGCGCGCCGCCTCCATGCCCTTCTCCCAGGCCGACA
CCAGCGGCAGGCTCACGGGGTTCTTCACCATCACCGTGGCCGCCGCCTCCGCCGCGCTTTCGCTT
TCCGCCCCGCTGTTCTCTTCCTCTTCCTCCTCTTCCTCGCCGCCGCCCACTCGCAGCCCCCGCACC
ACGGGGTCGTCTTCCTGCAGGCGCTGCACCTTGCGCTTGCCGTTGCGCCCCTGCTTGATGCGCAC
GGGCGGGTTGCTGAAGCCCACCATCACCAGCGCGGCCTCTTCTTGCTCGTCCTCGCTGTCCAGAA
TGACCTCCGGGGAGGGGGGGTTGGTCATCCTCAGTACCGAGGCACGCTTCTTTITTCTTCCTGGGG
GCGTTCGCCAGCTCCGCGGCTGCGGCCGCTGCCGAGGTCGAAGGCCGAGGGCTGGGCGTGCGCG
GCACCAGCGCGTCCTGCGAGCCGTCCTCGTCCTCCTCGGACTCGAGACGGAGGCGGGCCCGCTT
CTTCGGGGGCGCGCGGGGCEGCGGAGGCGGCGGCGGCGACGGAGACGGGGACGAGACATCGTC
CAGGGTGGGTGGACGGCGGGCCGCGCCGCETCCGCGCTCGGGGGTGGTCTCGCGCTGGTCCTCT
TCCCGACTGGCCATCTCCCACTGCTCCTTCTCCTATAGGCAGAAAGAGATCATGGAGTCTCTCAT
GCGAGTCGAGAAGGAGGAGGACAGCCTAACCGCCCCCTCTGAGCCCTCCACCACCGCCGCCACC
ACCGCCAATGCCGCCGCGGACGACGCGCCCACCGAGACCACCGCCAGTACCACCCTCCCCAGCG
ACGCACCCCCGCTCGAGAATGAAGTGCTGATCGAGCAGGACCCGGGTTTITGTGAGCGGAGAGG
AGGATGAGGTGGATGAGAAGGAGAAGGAGGAGGTCGCCGCCTCAGTGCCAAAAGAGGATAAA
AAGCAAGACCAGGACGACGCAGATAAGGATGAGACAGCAGTCGGGCGGGGGAACGGAAGCCA
TGATGCTGATGACGGCTACCTAGACGTGGGAGACGACGTGCTGCTTAAGCACCTGCACCGCCAG
TGCGTCATCGTCTGCGACGCGCTGCAGGAGCGCTGCGAAGTGCCCCTGGACGTGGCGGAGGTCA
GCCGCGCCTACGAGCGGCACCTCTTCGCGCCGCACGTGCCCCCCAAGCGCCGGGAGAACGGCAC
CTGCGAGCCCAACCCGCGTCTCAACTTCTACCCGGTCTTCGCGGTACCCGAGGTGCTGGCCACCT
ACCACATCTTTTTCCAAAACTGCAAGATCCCCCTCTCCTGCCGCGCCAACCGCACCCGCGCCGAC
AAAACCCTGACCCTGCGGCAGGGCGCCCACATACCTGATATCGCCTCTCTGGAGGAAGTGCCCA
AGATCTTCGAGGGTCTCGGTCGCGACGAGAAACGGGCGGCGAACGCTCTGCACGGAGACAGCG
AAAACGAGAGTCACTCGGGGGTGCTGGTGGAGCTCGAGGGCGACAACGCGCGCCTGGCCGTAC
TCAAGCGCAGCATAGAGGTCACCCACTTTGCCTACCCGGCGCTCAACCTGCCCCCCAAGGTCAT
GAGTGTGGTCATGGGCGAGCTCATCATGCGCCGCGCCCAGCCCCTGGCCGCGGATGCAAACTTG
CAAGAGTCCTCCGAGGAAGGCCTGCCCGCGGTCAGCGACGAGCAGCTGGCGCGCTGGCTGGAG
ACCCGCGACCCCGCGCAGCTGGAGGAGCGGCGCAAGCTCATGATGGCCGCGGTGCTGGTCACCG
TGGAGCTCGAGTGTCTGCAGCGCTTCTTCGCGGACCCCGAGATGCAGCGCAAGCTCGAGGAGAC
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CCTGCACTACACCTTCCGCCAGGGCTACGTGCGCCAGGCCTGCAAGATCTCCAACGTGGAGCTC
TGCAACCTGGTCTCCTACCTGGGCATCCTGCACGAGAACCGCCTCGGGCAGAACGTCCTGCACT
CCACCCTCAAAGGGGAGGCGCGCCGCGACTACATCCGCGACTGCGCCTACCTCTTCCTCTGCTAC
ACCTGGCAGACGGCCATGGGGGTCTGGCAGCAGTGCCTGGAGGAGCGCAACCTCAAGGAGCTG
GAAAAGCTCCTCAAGCGCACCCTCAGGGACCTCTGGACGGGCTTCAACGAGCGCTCGGTGGCCG
CCGCGCTGGCGGACATCATCTTTCCCGAGCGCCTGCTCAAGACCCTGCAGCAGGGCCTGCCCGA
CTTCACCAGCCAGAGCATGCTGCAGAACTTCAGGACTTTCATCCTGGAGCGCTCGGGCATCCTGC
CGGCCACTTGCTGCGCGCTGCCCAGCGACTTCGTGCCCATCAAGTACAGGGAGTGCCCGCCGCC
GCTCTGGGGCCACTGCTACCTCTTCCAGCTGGCCAACTACCTCGCCTACCACTCGGACCTCATGG
AAGACGTGAGCGGCGAGGGCCTGCTCGAGTGCCACTGCCGCTGCAACCTCTGCACGCCCCACCG
CTCTCTAGTCTGCAACCCGCAGCTGCTCAGCGAGAGTCAGATTATCGGTACCTTCGAGCTGCAGG
GTCCCTCGCCTGACGAGAAGTCCGCGGCTCCAGGGCTGAAACTCACTCCGGGGCTGTGGACTTC
CGCCTACCTACGCAAATTTGTACCTGAGGACTACCACGCCCACGAGATCAGGTTCTACGAAGAC
CAATCCCGCCCGCCCAAGGCGGAGCTCACCGCCTGCGTCATCACCCAGGGGCACATCCTGGGCC
AATTGCAAGCCATCAACAAAGCCCGCCGAGAGTTCTTGCTGAAAAAGGGTCGGGGGGTGTACCT
GGACCCCCAGTCCGGCGAGGAGCTAAACCCGCTACCCCCGCCGCCGCCCCAGCAGCGGGACCTT
GCTTCCCAGGATGGCACCCAGAAAGAAGCAGCAGCCGCCGCCGCCGCCGCAGCCATACATGCTT
CTGGAGGAAGAGGAGGAGGACTGGGACAGTCAGGCAGAGGAGGTTTCGGACGAGGAGCAGGA
GGAGATGATGGAAGACTGGGAGGAGGACAGCAGCCTAGACGAGGAAGCTTCAGAGGCCGAAG
AGGTGGCAGACGCAACACCATCGCCCTCGGTCGCAGCCCCCTCGCCGGGGCCCCTGAAATCCTC
CGAACCCAGCACCAGCGCTATAACCTCCGCTCCTCCGGCGCCGGCGCCACCCGCCCGCAGACCC
AACCGTAGATGGGACACCACAGGAACCGGGGTCGGTAAGTCCAAGTGCCCGCCGCCGCCACCG
CAGCAGCAGCAGCAGCAGCGCCAGGGCTACCGCTCGTGGCGCGGGCACAAGAACGCCATAGTC
GCCTGCTTGCAAGACTGCGGGGGCAACATCTCTTTCGCCCGCCGCTTCCTGCTATTCCACCACGG
GGTCGCCTTTCCCCGCAATGTCCTGCATTACTACCGTCATCTCTACAGCCCCTACTGCAGCGGCG
ACCCAGAGGCGGCAGCGGCAGCCACAGCGGCGACCACCACCTAGGAAGATATCCTCCGCGGGC
AAGACAGCGGCAGCAGCGGCCAGGAGACCCGCGGCAGCAGCGGCGGGAGCGGTGGGCGCACT
GCGCCTCTCGCCCAACGAACCCCTCTCGACCCGGGAGCTCAGACACAGGATCTTCCCCACTTTGT
ATGCCATCTTCCAACAGAGCAGAGGCCAGGAGCAGGAGCTGAAAATAAAAAACAGATCTCTGC
GCTCCCTCACCCGCAGCTGTCTGTATCACAAAAGCGAAGATCAGCTTCGGCGCACGCTGGAGGA
CGCGGAGGCACTCTTCAGCAAATACTGCGCGCTCACTCTTAAAGACTAGCTCCGCGCCCTTCTCG
AATTTAGGCGGGAGAAAACTACGTCATCGCCGGCCGCCGCCCAGCCCGCCCAGCCGAGATGAGC
AAAGAGATTCCCACGCCATACATGTGGAGCTACCAGCCGCAGATGGGACTCGCGGCGGGAGCG
GCCCAGGACTACTCCACCCGCATGAACTACATGAGCGCGGGACCCCACATGATCTCACAGGTCA
ACGGGATCCGCGCCCAGCGAAACCAAATACTGCTGGAACAGGCGGCCATCACCGCCACGCCCC
GCCATAATCTCAACCCCCGAAATTGGCCCGCCGCCCTCGTGTACCAGGAAACCCCCTCCGCCAC
CACCGTACTACTTCCGCGTGACGCCCAGGCCGAAGTCCAGATGACTAACTCAGGGGCGCAGCTC
GCGGGCGGCTTTCGTCACGGGGCGCGGCCGCTCCGACCAGGTATAAGACACCTGATGATCAGAG
GCCGAGGTATCCAGCTCAACGACGAGTCGGTGAGCTCTTCGCTCGGTCTCCGTCCGGACGGAAC
TTTCCAGCTCGCCGGATCCGGCCGCTCTTCGTTCACGCCCCGCCAGGCGTACCTGACTCTGCAGA
CCTCGTCCTCGGAGCCCCGCTCCGGCGGCATCGGAACCCTCCAGTTCGTGGAGGAGTTCGTGCCC

-83-



10

15

20

25

30

35

40

WO 2016/198621 PCT/EP2016/063329

TCGGTCTACTTCAACCCCTTCTCGGGACCTCCCGGACGCTACCCCGACCAGTTCATTCCGAACTT
TGACGCGGTGAAGGACTCGGCGGACGGCTACGACTGAATGTCAGGTGTCGAGGCAGAGCAGCT
TCGCCTGAGACACCTCGAGCACTGCCGCCGCCACAAGTGCTTCGCCCGCGGTTCTGGTGAGTTCT
GCTACTTTCAGCTACCCGAGGAGCATACCGAGGGGCCGGCGCACGGCGTCCGCCTGACCACCCA
GGGCGAGGTTACCTGTTCCCTCATCCGGGAGTTTACCCTCCGTCCCCTGCTAGTGGAGCGGGAGC
GGGGTCCCTGTGTCCTAACTATCGCCTGCAACTGCCCTAACCCTGGATTACATCAAGATCTTTGC
TGTCATCTCTGTGCTGAGTTTAATAAACGCTGAGATCAGAATCTACTGGGGCTCCTGTCGCCATC
CTGTGAACGCCACCGTCTTCACCCACCCCGACCAGGCCCAGGCGAACCTCACCTGCGGTCTGCA
TCGGAGGGCCAAGAAGTACCTCACCTGGTACTTCAACGGCACCCCCTTTGTGGTTTACAACAGCT
TCGACGGGGACGGAGTCTCCCTGAAAGACCAGCTCTCCGGTCTCAGCTACTCCATCCACAAGAA
CACCACCCTCCAACTCTTCCCTCCCTACCTGCCGGGAACCTACGAGTGCGTCACCGGCCGCTGCA
CCCACCTCACCCGCCTGATCGTAAACCAGAGCTTTCCGGGAACAGATAACTCCCTCTTCCCCAGA
ACAGGAGGTGAGCTCAGGAAACTCCCCGGGGACCAGGGCGGAGACGTACCTTCGACCCTTGTG
GGGTTAGGATTTTTITATTACCGGGTTGCTGGCTCTTTTAATCAAAGTTTCCTTGAGATTTGTTCTT
TCCTTCTACGTGTATGAACACCTCAACCTCCAATAACTCTACCCTTTCTTCGGAATCAGGTGACTT
CTCTGAAATCGGGCTTGGTGTGCTGCTTACTCTGTTGATTTTTTITCCTTATCATACTCAGCCTTCT
GTGCCTCAGGCTCGCCGCCTGCTGCGCACACATCTATATCTACTGCTGGTTGCTCAAGTGCAGGG
GTCGCCACCCAAGATGAACAGGTACATGGTCCTATCGATCCTAGGCCTGCTGGCCCTGGCGGCC
TGCAGCGCCGCCAAAAAAGAGATTACCTTTGAGGAGCCCGCTTGCAATGTAACTTTCAAGCCCG
AGGGTGACCAATGCACCACCCTCGTCAAATGCGTTACCAATCATGAGAGGCTGCGCATCGACTA
CAAAAACAAAACTGGCCAGTTTGCGGTCTATAGTGTGTTTACGCCCGGAGACCCCTCTAACTACT
CTGTCACCGTCTTCCAGGGCGGACAGTCTAAGATATTCAATTACACTTTCCCTTTTTATGAGTTAT
GCGATGCGGTCATGTACATGTCAAAACAGTACAACCTGTGGCCTCCCTCTCCCCAGGCGTGTGTG
GAAAATACTGGGTCTTACTGCTGTATGGCTTTCGCAATCACTACGCTCGCTCTAATCTGCACGGT
GCTATACATAAAATTCAGGCAGAGGCGAATCTTTATCGATGAAAAGAAAATGCCTTGATCGCTA
ACACCGGCTTTCTATCTGCAGAATGAATGCAATCACCTCCCTACTAATCACCACCACCCTCCTTG
CGATTGCCCATGGGTTGACACGAATCGAAGTGCCAGTGGGGTCCAATGTCACCATGGTGGGCCC
CGCCGGCAATTCCACCCTCATGTGGGAAAAATTTGTCCGCAATCAATGGGTTCATTTCTGCTCTA
ACCGAATCAGTATCAAGCCCAGAGCCATCTGCGATGGGCAAAATCTAACTCTGATCAATGTGCA
AATGATGGATGCTGGGTACTATTACGGGCAGCGGGGAGAAATCATTAATTACTGGCGACCCCAC
AAGGACTACATGCTGCATGTAGTCGAGGCACTTCCCACTACCACCCCCACTACCACCTCTCCCAC
CACCACCACCACTACTACTACTACTACTACTACTACTACTACTACCACTACCGCTGCCCGCCATA
CCCGCAAAAGCACCATGATTAGCACAAAGCCCCCTCGTGCTCACTCCCACGCCGGCGGGCCCAT
CGGTGCGACCTCAGAAACCACCGAGCTTTGCTTCTGCCAATGCACTAACGCCAGCGCTCATGAA
CTGTTCGACCTGGAGAATGAGGATGTCCAGCAGAGCTCCGCTTGCCTGACCCAGGAGGCTGTGG
AGCCCGTTGCCCTGAAGCAGATCGGTGATTCAATAATTGACTCTTCTTCTTITTGCCACTCCCGAA
TACCCTCCCGATTCTACTTTCCACATCACGGGTACCAAAGACCCTAACCTCTCTTTCTACCTGATG
CTGCTGCTCTGTATCTCTGTGGTCTCTTCCGCGCTGATGTTACTGGGGATGTTCTGCTGCCTGATC
TGCCGCAGAAAGAGAAAAGCTCGCTCTCAGGGCCAACCACTGATGCCCTTCCCCTACCCCCCGG
ATTTTGCAGATAACAAGATATGAGCTCGCTGCTGACACTAACCGCTTTACTAGCCTGCGCTCTAA
CCCTTGTCGCTTGCGACTCGAGATTCCACAATGTCACAGCTGTGGCAGGAGAAAATGTTACTTTC
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AACTCCACGGCCGATACCCAGTGGTCGTGGAGTGGCTCAGGTAGCTACTTAACTATCTGCAATA
GCTCCACTTCCCCCGGCATATCCCCAACCAAGTACCAATGCAATGCCAGCCTGTTCACCCTCATC
AACGCTTCCACCCTGGACAATGGACTCTATGTAGGCTATGTACCCTTTGGTGGGCAAGGAAAGA
CCCACGCTTACAACCTGGAAGTTCGCCAGCCCAGAACCACTACCCAAGCTTCTCCCACCACCAC
CACCACCACCACCATCACCAGCAGCAGCAGCAGCAGCAGCCACAGCAGCAGCAGCAGATTATT
GACTTTGGTTTTGGCCAGCTCATCTGCCGCTACCCAGGCCATCTACAGCTCTGTGCCCGAAACCA
CTCAGATCCACCGCCCAGAAACGACCACCGCCACCACCCTACACACCTCCAGCGATCAGATGCC
GACCAACATCACCCCCTTGGCTCTTCAAATGGGACTTACAAGCCCCACTCCAAAACCAGTGGAT
GCGGCCGAGGTCTCCGCCCTCGTCAATGACTGGGCGGGGCTGGGAATGTGGTGGTTCGCCATAG
GCATGATGGCGCTCTGCCTGCTTCTGCTCTGGCTCATCTGCTGCCTCCACCGCAGGCGAGCCAGA
CCCCCCATCTATAGACCCATCATTGTCCTGAACCCCGATAATGATGGGATCCATAGATTGGATGG
CCTGAAAAACCTACTTTTTTCTTTTACAGTATGATAAATTGAGACATGCCTCGCATTTTCTTGTAC
ATGTTCCTTCTCCCACCTTTTCTGGGGTGTTCTACGCTGGCCGCTGTGTCTCACCTGGAGGTAGAC
TGCCTCTCACCCTTCACTGTCTACCTGCTTTACGGATTGGTCACCCTCACTCTCATCTGCAGCCTA
ATCACAGTAATCATCGCCTTCATCCAGTGCATTGATTACATCTGTGTGCGCCTCGCATACTTCAG
ACACCACCCGCAGTACCGAGACAGGAACATTGCCCAACTTCTAAGACTGCTCTAATCATGCATA
AGACTGTGATCTGCCTTCTGATCCTCTGCATCCTGCCCACCCTCACCTCCTGCCAGTACACCACA
AAATCTCCGCGCAAAAGACATGCCTCCTGCCGCTTCACCCAACTGTGGAATATACCCAAATGCT
ACAACGAAAAGAGCGAGCTCTCCGAAGCTTGGCTGTATGGGGTCATCTGTGTCTTAGTTTTCTGC
AGCACTGTCTTTGCCCTCATAATCTACCCCTACTTITGATTTGGGATGGAACGCGATCGATGCCAT
GAATTACCCCACCTTTCCCGCACCCGAGATAATTCCACTGCGACAAGTTGTACCCGTTGTCGTTA
ATCAACGCCCCCCATCCCCTACGCCCACTGAAATCAGCTACTTITAACCTAACAGGCGGAGATGA
CTGACGCCCTAGATCTAGAAATGGACGGCATCAGTACCGAGCAGCGTCTCCTAGAGAGGCGCAG
GCAGGCGGCTGAGCAAGAGCGCCTCAATCAGGAGCTCCGAGATCTCGTTAACCTGCACCAGTGC
AAAAGAGGCATCTTTTGTCTGGTAAAGCAGGCCAAAGTCACCTACGAGAAGACCGGCAACAGC
CACCGCCTCAGTTACAAATTGCCCACCCAGCGCCAGAAGCTGGTGCTCATGGTGGGTGAGAATC
CCATCACCGTCACCCAGCACTCGGTAGAGACCGAGGGGTGTCTGCACTCCCCCTGTCGGGGTCC
AGAAGACCTCTGCACCCTGGTAAAGACCCTGTGCGGTCTCAGAGATTTAGTCCCCTTTAACTAAT
CAAACACTGGAATCAATAAAAAGAATCACTTACTTAAAATCAGACAGCAGGTCTCTGTCCAGTT
TATTCAGCAGCACCTCCTTCCCCTCCTCCCAACTCTGGTACTCCAAACGCCTTCTGGCGGCAAAC
TTCCTCCACACCCTGAAGGGAATGTCAGATTCTTGCTCCTGTCCCTCCGCACCCACTATCTTCATG
TTGTTGCAGATGAAGCGCACCAAAACGTCTGACGAGAGCTTCAACCCCGTGTACCCCTATGACA
CGGAAAGCGGCCCTCCCTCCGTCCCTTTCCTCACCCCTCCCTTCGTGTCTCCCGATGGATTCCAA
GAAAGTCCCCCCGGGGTCCTGTCTCTGAACCTGGCCGAGCCCCTGGTCACTTCCCACGGCATGCT
CGCCCTGAAAATGGGAAGTGGCCTCTCCCTGGACGACGCTGGCAACCTCACCTCTCAAGATATC
ACCACCGCTAGCCCTCCCCTCAAAAAAACCAAGACCAACCTCAGCCTAGAAACCTCATCCCCCC
TAACTGTGAGCACCTCAGGCGCCCTCACCGTAGCAGCCGCCGCTCCCCTGGCGGTGGCCGGCAC
CTCCCTCACCATGCAATCAGAGGCCCCCCTGACAGTACAGGATGCAAAACTCACCCTGGCCACC
AAAGGCCCCCTGACCGTGTCTGAAGGCAAACTGGCCTTGCAAACATCGGCCCCGCTGACGGCCG
CTGACAGCAGCACCCTCACAGTCAGTGCCACACCACCCCTTAGCACAAGCAATGGCAGCTTGGG
TATTGACATGCAAGCCCCCATTTACACCACCAATGGAAAACTAGGACTTAACTTTGGCGCTCCCC
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TGCATGTGGTAGACAGCCTAAATGCACTGACTGTAGTTACTGGCCAAGGTCTTACGATAAACGG
AACAGCCCTACAAACTAGAGTCTCAGGTGCCCTCAACTATGACACATCAGGAAACCTAGAATTG
AGAGCTGCAGGGGGTATGCGAGTTGATGCAAATGGTCAACTTATCCTTGATGTAGCTTACCCATT
TGATGCACAAAACAATCTCAGCCTTAGGCTTGGACAGGGACCCCTGTTTGTTAACTCTGCCCACA
ACTTGGATGTTAACTACAACAGAGGCCTCTACCTGTTCACATCTGGAAATACCAAAAAGCTAGA
AGTTAATATCAAAACAGCCAAGGGTCTCATTTATGATGACACTGCTATAGCAATCAATGCGGGT
GATGGGCTACAGTTTGACTCAGGCTCAGATACAAATCCATTAAAAACTAAACTTGGATTAGGAC
TGGATTATGACTCCAGCAGAGCCATAATTGCTAAACTGGGAACTGGCCTAAGCTTTGACAACAC
AGGTGCCATCACAGTAGGCAACAAAAATGATGACAAGCTTACCTTGTGGACCACACCAGACCCA
TCCCCTAACTGTAGAATCTATTCAGAGAAAGATGCTAAATTCACACTTGTTITTGACTAAATGCGG
CAGTCAGGTGTTGGCCAGCGTTTCTGTTITATCTGTAAAAGGTAGCCTTGCGCCCATCAGTGGCA
CAGTAACTAGTGCTCAGATTGTCCTCAGATTTGATGAAAATGGAGTTCTACTAAGCAATTCTTCC
CTTGACCCTCAATACTGGAACTACAGAAAAGGTGACCTTACAGAGGGCACTGCATATACCAACG
CAGTGGGATTTATGCCCAACCTCACAGCATACCCAAAAACACAGAGCCAAACTGCTAAAAGCAA
CATTGTAAGTCAGGTTTACTTGAATGGGGACAAATCCAAACCCATGACCCTCACCATTACCCTCA
ATGGAACTAATGAAACAGGAGATGCCACAGTAAGCACTTACTCCATGTCATTCTCATGGAACTG
GAATGGAAGTAATTACATTAATGAAACGTTCCAAACCAACTCCTTCACCTTCTCCTACATCGCCC
AAGAATAAAAAGCATGACGCTGTTGATTTGATTCAATGTGTTTCTGTTTITATITTCAAGCACAAC
AAAATCATTCAAGTCATTCTTCCATCTTAGCTTAATAGACACAGTAGCTTAATAGACCCAGTAGT
GCAAAGCCCCATTCTAGCTTATAACTAGTGGAGAAGTACTCGCCTACATGGGGGTAGAGTCATA
ATCGTGCATCAGGATAGGGCGGTGGTGCTGCAGCAGCGCGCGAATAAACTGCTGCCGCCGCCGC
TCCGTCCTGCAGGAATACAACATGGCAGTGGTCTCCTCAGCGATGATTCGCACCGCCCGCAGCA
TAAGGCGCCTTGTCCTCCGGGCACAGCAGCGCACCCTGATCTCACTTAAATCAGCACAGTAACT
GCAGCACAGCACCACAATATTGTTCAAAATCCCACAGTGCAAGGCGCTGTATCCAAAGCTCATG
GCGGGGACCACAGAACCCACGTGGCCATCATACCACAAGCGCAGGTAGATTAAGTGGCGACCC
CTCATAAACACGCTGGACATAAACATTACCTCTTTTGGCATGTTGTAATTCACCACCTCCCGGTA
CCATATAAACCTCTGATTAAACATGGCGCCATCCACCACCATCCTAAACCAGCTGGCCAAAACC
TGCCCGCCGGCTATACACTGCAGGGAACCGGGACTGGAACAATGACAGTGGAGAGCCCAGGAC
TCGTAACCATGGATCATCATGCTCGTCATGATATCAATGTTGGCACAACACAGGCACACGTGCA
TACACTTCCTCAGGATTACAAGCTCCTCCCGCGTTAGAACCATATCCCAGGGAACAACCCATTCC
TGAATCAGCGTAAATCCCACACTGCAGGGAAGACCTCGCACGTAACTCACGTTGTGCATTGTCA
AAGTGTTACATTCGGGCAGCAGCGGATGATCCTCCAGTATGGTAGCGCGGGTTTCTGTCTCAAA
AGGAGGTAGACGATCCCTACTGTACGGAGTGCGCCGAGACAACCGAGATCGTGTTGGTCGTAGT
GTCATGCCAAATGGAACGCCGGACGTAGTCATATTTCCTGAAGTCTTAGATCTCTCAACGCAGC
ACCAGCACCAACACTTCGCAGTGTAAAAGGCCAAGTGCCGAGAGAGTATATATAGGAATAAAA
AGTGACGTAAACGGGCAAAGTCCAAAAAACGCCCAGAAAAACCGCACGCGAACCTACGCCCCG
AAACGAAAGCCAAAAAACACTAGACACTCCCTTCCGGCGTCAACTTCCGCTTTCCCACGCTACG
TCACTTGCCCCAGTCAAACAAACTACATATCCCGAACTTCCAAGTCGCCACGCCCAAAACACCG
CCTACACCTCCCCGCCCGCCGGCCCGCCCCCAAACCCGCCTCCCGCCCCGLGCCCCGCCCCOCGl
CGCCCATCTCATTATCATATTGGCTTCAATCCAAAATAAGGTATATTATTGATGATGGTTITAAAC
GGATCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTGAGTATTCTATAGTGTCACCTAAATAGCT
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TGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAAC
ATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAA
TTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATC
GGCCAACGCGAACCCCTTGCGGCCGCCCGGGCCGTCGACCAATTCTCATGTTTGACAGCTTATCA
TCGAATTTCTGCCATTCATCCGCTTATTATCACTTATTCAGGCGTAGCAACCAGGCGTTTAAGGG
CACCAATAACTGCCTTAAAAAAATTACGCCCCGCCCTGCCACTCATCGCAGTACTGTTGTAATTC
ATTAAGCATTCTGCCGACATGGAAGCCATCACAAACGGCATGATGAACCTGAATCGCCAGCGGC
ATCAGCACCTTGTCGCCTTGCGTATAATATTTGCCCATGGTGAAAACGGGGGCGAAGAAGTTGT
CCATATTGGCCACGTTTAAATCAAAACTGGTGAAACTCACCCAGGGATTGGCTGAGACGAAAAA
CATATTCTCAATAAACCCTTTAGGGAAATAGGCCAGGTTTTCACCGTAACACGCCACATCTTGCG
AATATATGTGTAGAAACTGCCGGAAATCGTCGTGGTATTCACTCCAGAGCGATGAAAACGTTTC
AGTTTGCTCATGGAAAACGGTGTAACAAGGGTGAACACTATCCCATATCACCAGCTCACCGTCT
TTCATTGCCATACGGAATTCCGGATGAGCATTCATCAGGCGGGCAAGAATGTGAATAAAGGCCG
GATAAAACTTGTGCTTATTTTITCTTTACGGTCTTTAAAAAGGCCGTAATATCCAGCTGAACGGTC
TGGTTATAGGTACATTGAGCAACTGACTGAAATGCCTCAAAATGTTCTTTACGATGCCATTGGGA
TATATCAACGGTGGTATATCCAGTGATTTTTITTCTCCATTTITAGCTTCCTTAGCTCCTGAAAATCT
CGATAACTCAAAAAATACGCCCGGTAGTGATCTTATTTCATTATGGTGAAAGTTGGAACCTCTTA
CGTGCCGATCAACGTCTCATTTTCGCCAAAAGTTGGCCCAGGGCTTCCCGGTATCAACAGGGAC
ACCAGGATTTATTTATTCTGCGAAGTGATCTTCCGTCACAGGTATTTATTCGCGATAAGCTCATG
GAGCGGCGTAACCGTCGCACAGGAAGGACAGAGAAAGCGCGGATCTGGGAAGTGACGGACAG
AACGGTCAGGACCTGGATTGGGGAGGCGGTTGCCGCCGCTGCTGCTGACGGTGTGACGTTCTCT
GTTCCGGTCACACCACATACGTTCCGCCATTCCTATGCGATGCACATGCTGTATGCCGGTATACC
GCTGAAAGTTCTGCAAAGCCTGATGGGACATAAGTCCATCAGTTCAACGGAAGTCTACACGAAG
GTTTTTGCGCTGGATGTGGCTGCCCGGCACCGGGTGCAGTTTGCGATGCCGGAGTCTGATGCGGT
TGCGATGCTGAAACAATTATCCTGAGAATAAATGCCTTGGCCTTTATATGGAAATGTGGAACTG
AGTGGATATGCTGTTTTTGTCTGTTAAACAGAGAAGCTGGCTGTTATCCACTGAGAAGCGAACG
AAACAGTCGGGAAAATCTCCCATTATCGTAGAGATCCGCATTATTAATCTCAGGAGCCTGTGTA
GCGTTTATAGGAAGTAGTGTTCTGTCATGATGCCTGCAAGCGGTAACGAAAACGATTTGAATAT
GCCTTCAGGAACAATAGAAATCTTCGTGCGGTGTTACGTTGAAGTGGAGCGGATTATGTCAGCA
ATGGACAGAACAACCTAATGAACACAGAACCATGATGTGGTCTGTCCTTTTACAGCCAGTAGTG
CTCGCCGCAGTCGAGCGACAGGGCGAAGCCCTCGAGTGAGCGAGGAAGCACCAGGGAACAGCA
CTTATATATTCTGCTTACACACGATGCCTGAAAAAACTTCCCTTGGGGTTATCCACTTATCCACG
GGGATATTTTTATAATTATTTTTTTTATAGTTTTTAGATCTTCTTTTTTAGAGCGCCTTGTAGGCCT
TTATCCATGCTGGTTCTAGAGAAGGTGTTGTGACAAATTGCCCTTTCAGTGTGACAAATCACCCT
CAAATGACAGTCCTGTCTGTGACAAATTGCCCTTAACCCTGTGACAAATTGCCCTCAGAAGAAG
CTGTTTTTTCACAAAGTTATCCCTGCTTATTGACTCTTTTTTATTTAGTGTGACAATCTAAAAACT
TGTCACACTTCACATGGATCTGTCATGGCGGAAACAGCGGTTATCAATCACAAGAAACGTAAAA
ATAGCCCGCGAATCGTCCAGTCAAACGACCTCACTGAGGCGGCATATAGTCTCTCCCGGGATCA
AAAACGTATGCTGTATCTGTTCGTTGACCAGATCAGAAAATCTGATGGCACCCTACAGGAACAT
GACGGTATCTGCGAGATCCATGTTGCTAAATATGCTGAAATATTCGGATTGACCTCTGCGGAAG
CCAGTAAGGATATACGGCAGGCATTGAAGAGTTTCGCGGGGAAGGAAGTGGTTTTTTATCGCCC
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TGAAGAGGATGCCGGCGATGAAAAAGGCTATGAATCTTTTCCTTGGTTTATCAAACGTGCGCAC
AGTCCATCCAGAGGGCTTTACAGTGTACATATCAACCCATATCTCATTCCCTTCTTTATCGGGTT
ACAGAACCGGTTTACGCAGTTTCGGCTTAGTGAAACAAAAGAAATCACCAATCCGTATGCCATG
CGTTTATACGAATCCCTGTGTCAGTATCGTAAGCCGGATGGCTCAGGCATCGTCTCTCTGAAAAT
CGACTGGATCATAGAGCGTTACCAGCTGCCTCAAAGTTACCAGCGTATGCCTGACTTCCGCCGCC
GCTTCCTGCAGGTCTGTGTTAATGAGATCAACAGCAGAACTCCAATGCGCCTCTCATACATTGAG
AAAAAGAAAGGCCGCCAGACGACTCATATCGTATTTTCCTTCCGCGATATCACTTCCATGACGA
CAGGATAGTCTGAGGGTTATCTGTCACAGATTTGAGGGTGGTTCGTCACATTTGTTCTGACCTAC
TGAGGGTAATTTGTCACAGTTTTGCTGTTTCCTTCAGCCTGCATGGATTTTCTCATACTTTTTGAA
CTGTAATTTTTAAGGAAGCCAAATTTGAGGGCAGTTTGTCACAGTTGATTTCCTTCTCTTTCCCTT
CGTCATGTGACCTGATATCGGGGGTTAGTTCGTCATCATTGATGAGGGTTGATTATCACAGTTTA
TTACTCTGAATTGGCTATCCGCGTGTGTACCTCTACCTGGAGTTTITTCCCACGGTGGATATTTCTT
CTTGCGCTGAGCGTAAGAGCTATCTGACAGAACAGTTCTTCTTTGCTTCCTCGCCAGTTCGCTCG
CTATGCTCGGTTACACGGCTGCGGCGAGCGCTAGTGATAATAAGTGACTGAGGTATGTGCTCTTC
TTATCTCCTTTTGTAGTGTTGCTCTTATTTTAAACAACTTTGCGGTTTTTTGATGACTTTGCGATTT
TGTTGTTGCTTTGCAGTAAATTGCAAGATTTAATAAAAAAACGCAAAGCAATGATTAAAGGATG
TTCAGAATGAAACTCATGGAAACACTTAACCAGTGCATAAACGCTGGTCATGAAATGACGAAGG
CTATCGCCATTGCACAGTTTAATGATGACAGCCCGGAAGCGAGGAAAATAACCCGGCGCTGGAG
AATAGGTGAAGCAGCGGATTTAGTTGGGGTTTCTTCTCAGGCTATCAGAGATGCCGAGAAAGCA
GGGCGACTACCGCACCCGGATATGGAAATTCGAGGACGGGTTGAGCAACGTGTTGGTTATACAA
TTGAACAAATTAATCATATGCGTGATGTGTTTGGTACGCGATTGCGACGTGCTGAAGACGTATTT
CCACCGGTGATCGGGGTTGCTGCCCATAAAGGTGGCGTTTACAAAACCTCAGTTTCTGTTCATCT
TGCTCAGGATCTGGCTCTGAAGGGGCTACGTGTTTTGCTCGTGGAAGGTAACGACCCCCAGGGA
ACAGCCTCAATGTATCACGGATGGGTACCAGATCTTCATATTCATGCAGAAGACACTCTCCTGCC
TTTCTATCTTGGGGAAAAGGACGATGTCACTTATGCAATAAAGCCCACTTGCTGGCCGGGGCTTG
ACATTATTCCTTCCTGTCTGGCTCTGCACCGTATTGAAACTGAGTTAATGGGCAAATTTGATGAA
GGTAAACTGCCCACCGATCCACACCTGATGCTCCGACTGGCCATTGAAACTGTTGCTCATGACTA
TGATGTCATAGTTATTGACAGCGCGCCTAACCTGGGTATCGGCACGATTAATGTCGTATGTGCTG
CTGATGTGCTGATTGTTCCCACGCCTGCTGAGTTGTTTGACTACACCTCCGCACTGCAGTTTTTCG
ATATGCTTCGTGATCTGCTCAAGAACGTTGATCTTAAAGGGTTCGAGCCTGATGTACGTATTTTG
CTTACCAAATACAGCAATAGTAATGGCTCTCAGTCCCCGTGGATGGAGGAGCAAATTCGGGATG
CCTGGGGAAGCATGGTTCTAAAAAATGTTGTACGTGAAACGGATGAAGTTGGTAAAGGTCAGAT
CCGGATGAGAACTGTTTTTGAACAGGCCATTGATCAACGCTCTTCAACTGGTGCCTGGAGAAAT
GCTCTTTCTATTTGGGAACCTGTCTGCAATGAAATTTTCGATCGTCTGATTAAACCACGCTGGGA
GATTAGATAATGAAGCGTGCGCCTGTTATTCCAAAACATACGCTCAATACTCAACCGGTTGAAG
ATACTTCGTTATCGACACCAGCTGCCCCGATGGTGGATTCGTTAATTGCGCGCGTAGGAGTAATG
GCTCGCGGTAATGCCATTACTTITGCCTGTATGTGGTCGGGATGTGAAGTTTACTCTTGAAGTGCT
CCGGGGTGATAGTGTTGAGAAGACCTCTCGGGTATGGTCAGGTAATGAACGTGACCAGGAGCTG
CTTACTGAGGACGCACTGGATGATCTCATCCCTTCTTTTCTACTGACTGGTCAACAGACACCGGC
GTTCGGTCGAAGAGTATCTGGTGTCATAGAAATTGCCGATGGGAGTCGCCGTCGTAAAGCTGCT
GCACTTACCGAAAGTGATTATCGTGTTCTGGTTGGCGAGCTGGATGATGAGCAGATGGCTGCAT
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TATCCAGATTGGGTAACGATTATCGCCCAACAAGTGCTTATGAACGTGGTCAGCGTTATGCAAG
CCGATTGCAGAATGAATTTGCTGGAAATATTTCTGCGCTGGCTGATGCGGAAAATATTTCACGTA
AGATTATTACCCGCTGTATCAACACCGCCAAATTGCCTAAATCAGTTGTTGCTCTTTTTTCTCACC
CCGGTGAACTATCTGCCCGGTCAGGTGATGCACTTCAAAAAGCCTTTACAGATAAAGAGGAATT
ACTTAAGCAGCAGGCATCTAACCTTCATGAGCAGAAAAAAGCTGGGGTGATATTTGAAGCTGAA
GAAGTTATCACTCTTTTAACTTCTGTGCTTAAAACGTCATCTGCATCAAGAACTAGTTTAAGCTC
ACGACATCAGTTTGCTCCTGGAGCGACAGTATTGTATAAGGGCGATAAAATGGTGCTTAACCTG
GACAGGTCTCGTGTTCCAACTGAGTGTATAGAGAAAATTGAGGCCATTCTTAAGGAACTTGAAA
AGCCAGCACCCTGATGCGACCACGTTTTAGTCTACGTTITATCTGTCTTTACTTAATGTCCTTTGTT
ACAGGCCAGAAAGCATAACTGGCCTGAATATTCTCTCTGGGCCCACTGTTCCACTTGTATCGTCG
GTCTGATAATCAGACTGGGACCACGGTCCCACTCGTATCGTCGGTCTGATTATTAGTCTGGGACC
ACGGTCCCACTCGTATCGTCGGTCTGATTATTAGTCTGGGACCACGGTCCCACTCGTATCGTCGG
TCTGATAATCAGACTGGGACCACGGTCCCACTCGTATCGTCGGTCTGATTATTAGTCTGGGACCA
TGGTCCCACTCGTATCGTCGGTCTGATTATTAGTCTGGGACCACGGTCCCACTCGTATCGTCGGT
CTGATTATTAGTCTGGAACCACGGTCCCACTCGTATCGTCGGTCTGATTATTAGTCTGGGACCAC
GGTCCCACTCGTATCGTCGGTCTGATTATTAGTCTGGGACCACGATCCCACTCGTGTTGTCGGTC
TGATTATCGGTCTGGGACCACGGTCCCACTTGTATTGTCGATCAGACTATCAGCGTGAGACTACG
ATTCCATCAATGCCTGTCAAGGGCAAGTATTGACATGTCGTCGTAACCTGTAGAACGGAGTAAC
CTCGGTGTGCGGTTGTATGCCTGCTGTGGATTGCTGCTGTGTCCTGCTTATCCACAACATTTITGCG
CACGGTTATGTGGACAAAATACCTGGTTACCCAGGCCGTGCCGGCACGTTAACCGGGCTGCATC
CGATGCAAGTGTGTCGCTGTCGACGAGCTCGCGAGCTCGGACATGAGGTTGCCCCGTATTCAGT
GTCGCTGATTTGTATTGTCTGAAGTTGTTTTTACGTTAAGTTGATGCAGATCAATTAATACGATA
CCTGCGTCATAATTGATTATTTGACGTGGTTTGATGGCCTCCACGCACGTTGTGATATGTAGATG
ATAATCATTATCACTTTACGGGTCCTTTCCGGTGATCCGACAGGTTACGGGGCGGCGACCTCGCG
GGTTTTCGCTATTTATGAAAATTTTCCGGTTTAAGGCGTTTCCGTTCTTCTTCGTCATAACTTAAT
GTTTTTATTTAAAATACCCTCTGAAAAGAAAGGAAACGACAGGTGCTGAAAGCGAGCTTTTITGG
CCTCTGTCGTTTCCTTTCTCTGTTITITGTCCGTGGAATGAACAATGGAAGTCCGAGCTCATCGCTA
ATAACTTCGTATAGCATACATTATACGAAGTTATATTCGATGCGGCCGCAAGGGGTTCGCGTCA
GCGGGATGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAG
TGCACCATATGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCC
ATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGC
CAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGT
CACGACGTTGTAAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTCGAGCT
CGGTACCCGGGGATCCTCGTTTAAAC

SEQ ID NO: 9 - Polynucleotide sequence encoding ChAd155#1375 backbone construct
CATCATCAATAATATACCTTATTTTGGATTGAAGCCAATATGATAATGAGATGGGCGGCGCGGG
GCGGGGCGCGGGGCGGGAGGCGGGATTTGGGGGCGGGCCGGCGGGCGGGGCGGTGTGGCGGAA
GTGGACTTTGTAAGTGTGGCGGATGTGACTTGCTAGTGCCGGGCGCGGTAAAAGTGACGTTTTC
CGTGCGCGACAACGCCCCCGGGAAGTGACATTTTTCCCGCGGTTTTTACCGGATGTTGTAGTGAA
TTTGGGCGTAACCAAGTAAGATTTGGCCATTTTCGCGGGAAAACTGAAACGGGGAAGTGAAATC
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TGATTAATTTTGCGTTAGTCATACCGCGTAATATTTGTCTAGGGCCGAGGGACTTTGGCCGATTA
CGTGGAGGACTCGCCCAGGTGTTTTITTGAGGTGAATTTCCGCGTTCCGGGTCAAAGTCTGCGTTT
TATTATTATAGGATATCCCATTGCATACGTTGTATCCATATCATAATATGTACATTTATATTGGCT
CATGTCCAACATTACCGCCATGTTGACATTGATTATTGACTAGTTATTAATAGTAATCAATTACG
GGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCC
TGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACG
CCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGT
ACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCC
TGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGT
CATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACT
CACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAA
CGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTAC
GGTGGGAGGTCTATATAAGCAGAGCTCTCCCTATCAGTGATAGAGATCTCCCTATCAGTGATAG
AGATCGTCGACGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTG
ACCTCCATAGAAGACACCGGGACCGATCCAGCCTCCGCGGCCGGGAACGGTGCATTGGAACGC
GGATTCCCCGTGCCAAGAGTGAGATCTTCCGTTTATCTAGGTACCGGGCCCCCCCTCGAGGTCGA
CGGTATCGATAAGCTTCACGCTGCCGCAAGCACTCAGGGCGCAAGGGCTGCTAAAGGAAGCGG
AACACGTAGAAAGCCAGTCCGCAGAAACGGTGCTGACCCCGGATGAATGTCAGCTACTGGGCTA
TCTGGACAAGGGAAAACGCAAGCGCAAAGAGAAAGCAGGTAGCTTGCAGTGGGCTTACATGGC
GATAGCTAGACTGGGCGGTTTTATGGACAGCAAGCGAACCGGAATTGCCAGCTGGGGCGCCCTC
TGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGATGG
CGCAGGGGATCAAGATCTAACCAGGAGCTATTTAATGGCAACAGTTAACCAGCTGGTACGCAAA
CCACGTGCTCGCAAAGTTGCGAAAAGCAACGTGCCTGCGCTGGAAGCATGCCCGCAAAAACGTG
GCGTATGTACTCGTGTATATACTACCACTCCTAAAAAACCGAACTCCGCGCTGCGTAAAGTATGC
CGTGTTCGTCTGACTAACGGTTTCGAAGTGACTTCCTACATCGGTGGTGAAGGTCACAACCTGCA
GGAGCACTCCGTGATCCTGATCCGTGGCGGTCGTGTTAAAGACCTCCCGGGTGTTCGTTACCACA
CCGTACGTGGTGCGCTTGACTGCTCCGGCGTTAAAGACCGTAAGCAGGCTCGTTCCAAGTATGG
CGTGAAGCGTCCTAAGGCTTAATGGTAGATCTGATCAAGAGACAGGATGACGGTCGTTTCGCAT
GCTTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTAT
GACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGC
GCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGC
GCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAA
GCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTG
CTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGC
TACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCC
GGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCG
CCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTT
GCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTG
GCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAAT
GGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTAT
CGCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTTCGAAATGACCGACCAAGCGACGCC
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CAACCTGCCATCACGAGATTTCGATTCCACCGCCGCCTTCTATGAAAGGTTGGGCTTCGGAATCG
TTTTCCGGGACGCCGGCTGGATGATCCTCCAGCGCGGGGATCTCATGCTGGAGTTCTTCGCCCAC
CCCGGGCTCGATCCCCTCGGGGGGAATCAGAATTCAGTCGACAGCGGCCGCGATCTGCTGTGCC
TTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCAC
TCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTA
TTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATG
CTGGGGATGCGGTGGGCTCTATGGCCGATCAGCGATCGCTGAGGTGGGTGAGTGGGCGTGGCCT
GGGGTGGTCATGAAAATATATAAGTTGGGGGTCTTAGGGTCTCTTTATTTGTGTTGCAGAGACCG
CCGGAGCCATGAGCGGGAGCAGCAGCAGCAGCAGTAGCAGCAGCGCCTTGGATGGCAGCATCG
TGAGCCCTTATTTGACGACGCGGATGCCCCACTGGGCCGGGGTGCGTCAGAATGTGATGGGCTC
CAGCATCGACGGCCGACCCGTCCTGCCCGCAAATTCCGCCACGCTGACCTATGCGACCGTCGCG
GGGACGCCGTTGGACGCCACCGCCGCCGCCGCCGCCACCGCAGCCGCCTCGGCCAETGCGCAGCC
TGGCCACGGACTTTGCATTCCTGGGACCACTGGCGACAGGGGCTACTTCTCGGGCCGCTGCTGCC
GCCGTTCGCGATGACAAGCTGACCGCCCTGCTGGCGCAGTTGGATGCGCTTACTCGGGAACTGG
GTGACCTTTCTCAGCAGGTCATGGCCCTGCGCCAGCAGGTCTCCTCCCTGCAAGCTGGCGGGAAT
GCTTCTCCCACAAATGCCGTTTAAGATAAATAAAACCAGACTCTGTTTGGATTAAAGAAAAGTA
GCAAGTGCATTGCTCTCTTTATTTCATAATTTTCCGCGCGCGATAGGCCCTAGACCAGCGTTCTC
GGTCGTTGAGGGTGCGGTGTATCTTCTCCAGGACGTGGTAGAGGTGGCTCTGGACGTTGAGATA
CATGGGCATGAGCCCGTCCCGGGGGTGGAGGTAGCACCACTGCAGAGCTTCATGCTCCGGGGTG
GTGTTGTAGATGATCCAGTCGTAGCAGGAGCGCTGGGCATGGTGCCTAAAAATGTCCTTCAGCA
GCAGGCCGATGGCCAGGGGGAGGCCCTTGGTGTAAGTGTITACAAAACGGTTAAGTTGGGAAG
GGTGCATTCGGGGAGAGATGATGTGCATCTTGGACTGTATTTTTAGATTGGCGATGTTTCCGCCC
AGATCCCTTCTGGGATTCATGTTGTGCAGGACCACCAGTACAGTGTATCCGGTGCACTTGGGGA
ATTTGTCATGCAGCTTAGAGGGAAAAGCGTGGAAGAACTTGGAGACGCCTTTGTGGCCTCCCAG
ATTTTCCATGCATTCGTCCATGATGATGGCAATGGGCCCGCGGGAGGCAGCTTGGGCAAAGATA
TTTCTGGGGTCGCTGACGTCGTAGTTGTGTTCCAGGGTGAGGTCGTCATAGGCCATTTTTACAAA
GCGCGGGCGGAGGGTGCCCGACTGGGGGATGATGGTCCCCTCTGGCCCTGGGGCGTAGTTGCCC
TCGCAGATCTGCATTTCCCAGGCCTTAATCTCGGAGGGGGGAATCATATCCACCTGCGGGGCGA
TGAAGAAAACGGTTTCCGGAGCCGGGGAGATTAACTGGGATGAGAGCAGGTTTCTAAGCAGCT
GTGATTTTCCACAACCGGTGGGCCCATAAATAACACCTATAACCGGTTGCAGCTGGTAGTTTAG
AGAGCTGCAGCTGCCGTCGTCCCGGAGGAGGGGGGCCACCTCGTTGAGCATGTCCCTGACGCGC
ATGTTCTCCCCGACCAGATCCGCCAGAAGGCGCTCGCCGCCCAGGGACAGCAGCTCTTGCAAGG
AAGCAAAGTTTTTCAGCGGCTTGAGGCCGTCCGCCGTGGGCATGTTTTITCAGGGTCTGGCTCAGC
AGCTCCAGGCGGTCCCAGAGCTCGGTGACGTGCTCTACGGCATCTCTATCCAGCATATCTCCTCG
TTTCGCGGGTTGGGGCGACTTTCGCTGTAGGGCACCAAGCGGTGGTCGTCCAGCGGGGCCAGAG
TCATGTCCTTCCATGGGCGCAGGGTCCTCGTCAGGGTGGTCTGGGTCACGGTGAAGGGGTGCGC
TCCGGGCTGAGCGCTTGCCAAGGTGCGCTTGAGGCTGGTTCTGCTGGTGCTGAAGCGCTGCCGG
TCTTCGCCCTGCGCGTCGGCCAGGTAGCATTITGACCATGGTGTCATAGTCCAGCCCCTCCGCGGC
GTGTCCCTTGGCGCGCAGCTTGCCCTTGGAGGTGGCGCCGCACGAGGGGCAGAGCAGGCTCTTG
AGCGCGTAGAGCTTGGGGGCGAGGAAGACCGATTCGGGGGAGTAGGCGTCCGCGCCGCAGACC
CCGCACACGGTCTCGCACTCCACCAGCCAGGTGAGCTCGGGGCGCGCCGGGTCAAAAACCAGGT
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TTCCCCCATGCTTTTTGATGCGTTTCTTACCTCGGGTCTCCATGAGGTGGTGTCCCCGCTCGGTGA
CGAAGAGGCTGTCCGTGTCTCCGTAGACCGACTTGAGGGGTCTTTTCTCCAGGGGGGTCCCTCGG
TCTTCCTCGTAGAGGAACTCGGACCACTCTGAGACGAAGGCCCGCGTCCAGGCCAGGACGAAGG
AGGCTATGTGGGAGGGGTAGCGGTCGTTGTCCACTAGGGGGTCCACCTTCTCCAAGGTGTGAAG
ACACATGTCGCCTTCCTCGGCGTCCAGGAAGGTGATTGGCTTGTAGGTGTAGGCCACGTGACCG
GGGGTTCCTGACGGGGGGGTATAAAAGGGGGTGGGGGCGCGCTCGTCGTCACTCTCTTCCGCAT
CGCTGTCTGCGAGGGCCAGCTGCTGGGGTGAGTATTCCCTCTCGAAGGCGGGCATGACCTCCGC
GCTGAGGTTGTCAGTTTCCAAAAACGAGGAGGATTTGATGTTCACCTGTCCCGAGGTGATACCTT
TGAGGGTACCCGCGTCCATCTGGTCAGAAAACACGATCTTTTTATTGTCCAGCTTGGTGGCGAAC
GACCCGTAGAGGGCGTTGGAGAGCAGCTTGGCGATGGAGCGCAGGGTCTGGTTCTTGTCCCTGT
CGGCGCGCTCCTTGGCCGCGATGTTGAGCTGCACGTACTCGCGCGCGACGCAGCGCCACTCGGG
GAAGACGGTGGTGCGCTCGTCGGGCACCAGGCGCACGCGCCAGCCGCGGTTGTGCAGGGTGAC
CAGGTCCACGCTGGTGGCGACCTCGCCGCGCAGGCGCTCGTTGGTCCAGCAGAGACGGCCGCCC
TTGCGCGAGCAGAAGGGGGGCAGGGGGTCGAGCTGGGTCTCGTCCGGGGGGTCCGCGTCCACG
GTGAAAACCCCGGGGCGCAGGCGCGCGTCGAAGTAGTCTATCTTGCAACCTTGCATGTCCAGCG
CCTGCTGCCAGTCGCGGGCGGCGAGCGCGCGCTCGTAGGGGTTGAGCGGCGGGCCCCAGGGCAT
GGGGTGGGTGAGTGCGGAGGCGTACATGCCGCAGATGTCATAGACGTAGAGGGGCTCCCGCAG
GACCCCGATGTAGGTGGGGTAGCAGCGGCCGCCGCGGATGCTGGCGCGCACGTAGTCATACAGC
TCGTGCGAGGGGGCGAGGAGGTCGGGGCCCAGGTTGGTGCGGGCGGGGCGCTCCGCGCGGAAG
ACGATCTGCCTGAAGATGGCATGCGAGTTGGAAGAGATGGTGGGGCGCTGGAAGACGTTGAAG
CTGGCGTCCTGCAGGCCGACGGCGTCGCGCACGAAGGAGGCGTAGGAGTCGCGCAGCTTGTGTA
CCAGCTCGGCGGTGACCTGCACGTCGAGCGCGCAGTAGTCGAGGGTCTCGCGGATGATGTCATA
TTTAGCCTGCCCCTTCTTTTTCCACAGCTCGCGGTTGAGGACAAACTCTTCGCGGTCTTTCCAGTA
CTCTTGGATCGGGAAACCGTCCGGTTCCGAACGGTAAGAGCCTAGCATGTAGAACTGGTTGACG
GCCTGGTAGGCGCAGCAGCCCTTCTCCACGGGGAGGGCGTAGGCCTGCGCGGCCTTGCGGAGCG
AGGTGTGGGTCAGGGCGAAGGTGTCCCTGACCATGACTTTGAGGTACTGGTGCTTGAAGTCGGA
GTCGTCGCAGCCGCCCCGCTCCCAGAGCGAGAAGTCGGTGCGCTTCTTGGAGCGGGGGTTGGGC
AGAGCGAAGGTGACATCGTTGAAGAGGATTTTGCCCGCGCGGGGCATGAAGTTGCGGGTGATGC
GGAAGGGCCCCGGCACTTCAGAGCGGTTGTTGATGACCTGGGCGGCGAGCACGATCTCGTCGAA
GCCGTTGATGTTGTGGCCCACGATGTAGAGTTCCAGGAAGCGGGGCCGGCCCTTITACGGTGGGC
AGCTTCTTTAGCTCTTCGTAGGTGAGCTCCTCGGGCGAGGCGAGGCCGTGCTCGGCCAGGGCCC
AGTCCGCGAGGTGCGGGTTGTCTCTGAGGAAGGACTTCCAGAGGTCGCGGGCCAGGAGGGTCTG
CAGGCGGTCTCTGAAGGTCCTGAACTGGCGGCCCACGGCCATTTTITCGGGGGTGATGCAGTAG
AAGGTGAGGGGGTCTTGCTGCCAGCGGTCCCAGTCGAGCTGCAGGGCGAGGTCGCGCGCGGCG
GTGACCAGGCGCTCGTCGCCCCCGAATTTCATGACCAGCATGAAGGGCACGAGCTGCTTTCCGA
AGGCCCCCATCCAAGTGTAGGTCTCTACATCGTAGGTGACAAAGAGGCGCTCCGTGCGAGGATG
CGAGCCGATCGGGAAGAACTGGATCTCCCGCCACCAGTTGGAGGAGTGGCTGTTGATGTGGTGG
AAGTAGAAGTCCCGTCGCCGGGCCGAACACTCGTGCTGGCTTTTGTAAAAGCGAGCGCAGTACT
GGCAGCGCTGCACGGGCTGTACCTCATGCACGAGATGCACCTTTCGCCCGCGCACGAGGAAGCC
GAGGGGAAATCTGAGCCCCCCGCCTGGCTCGCGGCATGGCTGGTTCTCTTCTACTTTGGATGCGT
GTCCGTCTCCGTCTGGCTCCTCGAGGGGTGTTACGGTGGAGCGGACCACCACGCCGCGCGAGCC

-92-



10

15

20

25

30

35

40

WO 2016/198621 PCT/EP2016/063329

GCAGGTCCAGATATCGGCGCGCGGCGGTCGGAGTTTGATGACGACATCGCGCAGCTGGGAGCTG
TCCATGGTCTGGAGCTCCCGCGGCGGCGGCAGGTCAGCCGGGAGTTCTTGCAGGTTCACCTCGC
AGAGTCGGGCCAGGGCGCGGGGCAGGTCTAGGTGGTACCTGATCTCTAGGGGCGTGTTGGTGGC
GGCGTCGATGGCTTGCAGGAGCCCGCAGCCCCGGGGGGCGACGACGGTGCCCCGCGGGGTGGT
GGTGGTGGTGGCGGTGCAGCTCAGAAGCGGTGCCGCGGGCGGGCCCCCGGAGGTAGGGGGGGC
TCCGGTCCCGCGGGCAGGGGCGGCAGCGGCACGTCGGCGTGGAGCGCGGGCAGGAGTTGGTGC
TGTGCCCGGAGGTTGCTGGCGAAGGCGACGACGCGGCGGTTGATCTCCTGGATCTGGCGCCTCT
GCGTGAAGACGACGGGCCCGGTGAGCTTGAACCTGAAAGAGAGTTCGACAGAATCAATCTCGG
TGTCATTGACCGCGGCCTGGCGCAGGATCTCCTGCACGTCTCCCGAGTTGTCTTGGTAGGCGATC
TCGGCCATGAACTGCTCGATCTCTTCCTCCTGGAGGTCTCCGCGTCCGGCGCGTTCCACGGTGGC
CGCCAGGTCGTTGGAGATGCGCCCCATGAGCTGCGAGAAGGCGTTGAGTCCGCCCTCGTTCCAG
ACTCGGCTGTAGACCACGCCCCCCTGGTCATCGCGGGCGCGCATGACCACCTGCGCGAGGTTGA
GCTCCACGTGCCGCGCGAAGACGGCGTAGTTGCGCAGACGCTGGAAGAGGTAGTTGAGGGTGG
TGGCGGTGTGCTCGGCCACGAAGAAGTTCATGACCCAGCGGCGCAACGTGGATTCGTTGATGTC
CCCCAAGGCCTCCAGCCGTTCCATGGCCTCGTAGAAGTCCACGGCGAAGTTGAAAAACTGGGAG
TTGCGCGCCGACACGGTCAACTCCTCCTCCAGAAGACGGATGAGCTCGGCGACGGTGTCGCGCA
CCTCGCGCTCGAAGGCTATGGGGATCTCTTCCTCCGCTAGCATCACCACCTCCTCCTCTTCCTCCT
CTTCTGGCACTTCCATGATGGCTTCCTCCTCTTCGGGGGGTGGCGGCGGCGGCGGTGGGGGAGG
GGGCGCTCTGCGCCGGCGGCGGCGCACCGGGAGGCGGTCCACGAAGCGCGCGATCATCTCCCCG
CGGCGGCGGCGCATGGTCTCGGTGACGGCGCGGCCGTTCTCCCGGGGGCGCAGTTGGAAGACGC
CGCCGGACATCTGGTGCTGGGGCGGGTGGCCGTGAGGCAGCGAGACGGCGCTGACGATGCATCT
CAACAATTGCTGCGTAGGTACGCCGCCGAGGGACCTGAGGGAGTCCATATCCACCGGATCCGAA
AACCTTTCGAGGAAGGCGTCTAACCAGTCGCAGTCGCAAGGTAGGCTGAGCACCGTGGCGGGCG
GCGGGGGGTGGGGGGAGTGTCTGGCGGAGGTGCTGCTGATGATGTAATTGAAGTAGGCGGACTT
GACACGGCGGATGGTCGACAGGAGCACCATGTCCTTGGGTCCGGCCTGCTGGATGCGGAGGCGG
TCGGCTATGCCCCAGGCTTCGTTCTGGCATCGGCGCAGGTCCTTGTAGTAGTCTTGCATGAGCCT
TTCCACCGGCACCTCTTCTCCTTCCTCTTCTGCTTCTTCCATGTCTGCTTCGGCCCTGGGGCGGCG
CCGCGCCCCCCTGCCCCCCATGCGCGTGACCCCGAACCCCCTGAGCGGTTGGAGCAGGGCCAGG
TCGGCGACGACGCGCTCGGCCAGGATGGCCTGCTGCACCTGCGTGAGGGTGGTTITGGAAGTCAT
CCAAGTCCACGAAGCGGTGGTAGGCGCCCGTGTTGATGGTGTAGGTGCAGTTGGCCATGACGGA
CCAGTTGACGGTCTGGTGGCCCGGTTGCGACATCTCGGTGTACCTGAGTCGCGAGTAGGCGCGG
GAGTCGAAGACGTAGTCGTTGCAAGTCCGCACCAGGTACTGGTAGCCCACCAGGAAGTGCGGCG
GCGGCTGGCGGTAGAGGGGCCAGCGCAGGGTGGCGGGOGCTCCGGGGGCCAGGTCTTCCAGCA
TGAGGCGGTGGTAGGCGTAGATGTACCTGGACATCCAGGTGATACCCGCGGCGGTGGTGGAGGC
GCGCGGGAAGTCGCGCACCCGGTTCCAGATGTTGCGCAGGGGCAGAAAGTGCTCCATGGTAGGC
GTGCTCTGTCCAGTCAGACGCGCGCAGTCGTTGATACTCTAGACCAGGGAAAACGAAAGCCGGT
CAGCGGGCACTCTTCCGTGGTCTGGTGAATAGATCGCAAGGGTATCATGGCGGAGGGCCTCGGT
TCGAGCCCCGGGTCCGGGCCGGACGGTCCGCCATGATCCACGCGGTTACCGCCCGCGTGTCGAA
CCCAGGTGTGCGACGTCAGACAACGGTGGAGTGTTCCTTTTGGCGTTTTTCTGGCCGGGCGCCGG
CGCCGCGTAAGAGACTAAGCCGCGAAAGCGAAAGCAGTAAGTGGCTCGCTCCCCGTAGCCGGA
GGGATCCTTGCTAAGGGTTGCGTTGCGGCGAACCCCGGTTCGAATCCCGTACTCGGGCCGGCCG
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GACCCGCGGCTAAGGTGTTGGATTGGCCTCCCCCTCGTATAAAGACCCCGCTTGCGGATTGACTC
CGGACACGGGGACGAGCCCCTTTITATTITTITGCTTTCCCCAGATGCATCCGGTGCTGCGGCAGATG
CGCCCCCCGCCCCAGCAGCAGCAACAACACCAGCAAGAGCGGCAGCAACAGCAGCGGGAGTCA
TGCAGGGCCCCCTCACCCACCCTCGGCGGGCCGGCCACCTCGGCGTCCGCGGCCGTGTCTGGCG
CCTGCGGCEGCGEECEGGEGGCCGGCTCGACGACCCCGAGGAGCCCCCGCGGCGCAGGGCCAGAC
ACTACCTGGACCTGGAGGAGGGCGAGGGCCTGGCGCGGCTGGGGGCGCCGTCTCCCGAGCGCC
ACCCGCGGGTGCAGCTGAAGCGCGACTCGCGCGAGGCGTACGTGCCTCGGCAGAACCTGTTCAG
GGACCGCGCGGGCGAGGAGCCCGAGGAGATGCGGGACAGGAGGTTCAGCGCAGGGCGGGAGC
TGCGGCAGGGGCTGAACCGCGAGCGGCTGCTGCGCGAGGAGGACTTTGAGCCCGACGCGCGGA
CGGGGATCAGCCCCGCGCGCGCGCACGTGGCGGCCGCCGACCTGGTGACGGCGTACGAGCAGA
CGGTGAACCAGGAGATCAACTTCCAAAAGAGTTTCAACAACCACGTGCGCACGCTGGTGGCGCG
CGAGGAGGTGACCATCGGGCTGATGCACCTGTGGGACTTTGTAAGCGCGCTGGTGCAGAACCCC
AACAGCAAGCCTCTGACGGCGCAGCTGTTCCTGATAGTGCAGCACAGCAGGGACAACGAGGCG
TTTAGGGACGCGCTGCTGAACATCACCGAGCCCGAGGGTCGGTGGCTGCTGGACCTGATTAACA
TCCTGCAGAGCATAGTGGTGCAGGAGCGCAGCCTGAGCCTGGCCGACAAGGTGGCGGCCATCA
ACTACTCGATGCTGAGCCTGGGCAAGTTTTACGCGCGCAAGATCTACCAGACGCCGTACGTGCC
CATAGACAAGGAGGTGAAGATCGACGGTTTTTACATGCGCATGGCGCTGAAGGTGCTCACCCTG
AGCGACGACCTGGGCGTGTACCGCAACGAGCGCATCCACAAGGCCGTGAGCGTGAGCCGGCGG
CGCGAGCTGAGCGACCGCGAGCTGATGCACAGCCTGCAGCGGGCGCTGGCGGGCGCCGGCAGC
GGCGACAGGGAGGCGGAGTCCTACTTCGATGCGGGGGCGGACCTGCGCTGGGCGCCCAGCCGG
CGGGCCCTGGAGGCCGCGGGGGETCCGCGAGGACTATGACGAGGACGGCGAGGAGGATGAGGAG
TACGAGCTAGAGGAGGGCGAGTACCTGGACTAAACCGCGGGTGGTGTTTCCGGTAGATGCAAG
ACCCGAACGTGGTGGACCCGGCGCTGCGGGCGGCTCTGCAGAGCCAGCCGTCCGGCCTTAACTC
CTCAGACGACTGGCGACAGGTCATGGACCGCATCATGTCGCTGACGGCGCGTAACCCGGACGCG
TTCCGGCAGCAGCCGCAGGCCAACAGGCTCTCCGCCATCCTGGAGGCGGTGGTGCCTGCGCGCT
CGAACCCCACGCACGAGAAGGTGCTGGCCATAGTGAACGCGCTGGCCGAGAACAGGGCCATCC
GCCCGGACGAGGCCOGGGCTGGTGTACGACGCGCTGCTGCAGCGCGTGGCCCGCTACAACAGCG
GCAACGTGCAGACCAACCTGGACCGGCTGGTGGGGGACGTGCGCGAGGCGGTGGCGCAGCGCG
AGCGCGCGGATCGGCAGGGCAACCTGGGCTCCATGGTGGCGCTGAATGCCTTCCTGAGCACGCA
GCCGGCCAACGTGCCGCGGGGGCAGGAAGACTACACCAACTTTGTGAGCGCGCTGCGGCTGATG
GTGACCGAGACCCCCCAGAGCGAGGTGTACCAGTCGGGCCCGGACTACTTCTTCCAGACCAGCA
GACAGGGCCTGCAGACGGTGAACCTGAGCCAGGCTTTCAAGAACCTGCGGGGGCTGTGGGGCG
TGAAGGCGCCCACCGGCGACCGGGCGACGGTGTCCAGCCTGCTGACGCCCAACTCGCGCCTGCT
GCTGCTGCTGATCGCGCCGTTCACGGACAGCGGCAGCGTGTCCCGGGACACCTACCTGGGGCAC
CTGCTGACCCTGTACCGCGAGGCCATCGGGCAGGCGCAGGTGGACGAGCACACCTTCCAGGAGA
TCACCAGCGTGAGCCGCGCGCTGGGGCAGGAGGACACGAGCAGCCTGGAGGCGACTCTGAACT
ACCTGCTGACCAACCGGCGGCAGAAGATTCCCTCGCTGCACAGCCTGACCTCCGAGGAGGAGCG
CATCTTGCGCTACGTGCAGCAGAGCGTGAGCCTGAACCTGATGCGCGACGGGGTGACGCCCAGC
GTGGCGCTGGACATGACCGCGCGCAACATGGAACCGGGCATGTACGCCGCGCACCGGCCTTACA
TCAACCGCCTGATGGACTACCTGCATCGCGCGGCGGCCGTGAACCCCGAGTACTTTACCAACGC
CATCCTGAACCCGCACTGGCTCCCGCCGCCCGGGTTCTACAGCGGGGGCTTCGAGGTCCCGGAG
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ACCAACGATGGCTTCCTGTGGGACGACATGGACGACAGCGTGTTCTCCCCGCGGCCGCAGGCGC
TGGCGGAAGCGTCCCTGCTGCGTCCCAAGAAGGAGGAGGAGGAGGAGGCGAGTCGCCGCCGCG
GCAGCAGCGGCGTGGCTTCTCTGTCCGAGCTGGGGGCGGCAGCCGCCGCGCGCCCCGGGETCCCT
GGGCGGCAGCCCCTTTCCGAGCCTGGTGGGGTCTCTGCACAGCGAGCGCACCACCCGCCCTCGG
CTGCTGGGCGAGGACGAGTACCTGAATAACTCCCTGCTGCAGCCGGTGCGGGAGAAAAACCTGC
CTCCCGCCTTCCCCAACAACGGGATAGAGAGCCTGGTGGACAAGATGAGCAGATGGAAGACCT
ATGCGCAGGAGCACAGGGACGCGCCTGCGCTCCGGCCGCCCACGCGGCGCCAGCGCCACGACC
GGCAGCGGGGGCTGGTGTGGGATGACGAGGACTCCGCGGACGATAGCAGCGTGCTGGACCTGG
GAGGGAGCGGCAACCCGTTCGCGCACCTGCGCCCCCGCCTGGGGAGGATGTTTTAAAAAAAAA
AAAAAAAAGCAAGAAGCATGATGCAAAAATTAAATAAAACTCACCAAGGCCATGGCGACCGAG
CGTTGGTTTCTTGTGTTCCCTTCAGTATGCGGCGCGCGGCGATGTACCAGGAGGGACCTCCTCCC
TCTTACGAGAGCGTGGTGGGCGCGGCGGCGGCGGCGCCCTCTTCTCCCTTTGCGTCGCAGCTGCT
GGAGCCGCCGTACGTGCCTCCGCGCTACCTGCGGCCTACGGGGGGGAGAAACAGCATCCGTTAC
TCGGAGCTGGCGCCCCTGTTCGACACCACCCGGGTGTACCTGGTGGACAACAAGTCGGCGGACG
TGGCCTCCCTGAACTACCAGAACGACCACAGCAATTTITTITGACCACGGTCATCCAGAACAATGA
CTACAGCCCGAGCGAGGCCAGCACCCAGACCATCAATCTGGATGACCGGTCGCACTGGGGCGGC
GACCTGAAAACCATCCTGCACACCAACATGCCCAACGTGAACGAGTTCATGTTCACCAATAAGT
TCAAGGCGCGGGTGATGGTGTCGCGCTCGCACACCAAGGAAGACCGGGTGGAGCTGAAGTACG
AGTGGGTGGAGTTCGAGCTGCCAGAGGGCAACTACTCCGAGACCATGACCATTGACCTGATGAA
CAACGCGATCGTGGAGCACTATCTGAAAGTGGGCAGGCAGAACGGGGTCCTGGAGAGCGACAT
CGGGGTCAAGTTCGACACCAGGAACTTCCGCCTGGGGCTGGACCCCGTGACCGGGCTGGTTATG
CCCGGGGTGTACACCAACGAGGCCTTCCATCCCGACATCATCCTGCTGCCCGGCTGCGGGGTGG
ACTTCACTTACAGCCGCCTGAGCAACCTCCTGGGCATCCGCAAGCGGCAGCCCTTCCAGGAGGG
CTTCAGGATCACCTACGAGGACCTGGAGGGGGGCAACATCCCCGCGCTCCTCGATGTGGAGGCC
TACCAGGATAGCTTGAAGGAAAATGAGGCGGGACAGGAGGATACCGCCCCCGCCGCCTCCGCC
GCCGCCGAGCAGGGCGAGGATGCTGCTGACACCGCGGCCGCGGACGGGGCAGAGGCCGACCCC
GCTATGGTGGTGGAGGCTCCCGAGCAGGAGGAGGACATGAATGACAGTGCGGTGCGCGGAGAC
ACCTTCGTCACCCGGGGGGAGGAAAAGCAAGCGGAGGCCGAGGCCGCGGCCGAGGAAAAGCA
ACTGGCGGCAGCAGCGGCGGCGGCGGECETTGGCCGCGGCGGAGGCTGAGTCTGAGGGGACCAA
GCCCGCCAAGGAGCCCGTGATTAAGCCCCTGACCGAAGATAGCAAGAAGCGCAGTTACAACCT
GCTCAAGGACAGCACCAACACCGCGTACCGCAGCTGGTACCTGGCCTACAACTACGGCGACCCG
TCGACGGGGGTGCGCTCCTGGACCCTGCTGTGCACGCCGGACGTGACCTGCGGCTCGGAGCAGG
TGTACTGGTCGCTGCCCGACATGATGCAAGACCCCGTGACCTTCCGCTCCACGCGGCAGGTCAG
CAACTTCCCGGTGGTGGGCGCCGAGCTGCTGCCCGTGCACTCCAAGAGCTTCTACAACGACCAG
GCCGTCTACTCCCAGCTCATCCGCCAGTTCACCTCTCTGACCCACGTGTTCAATCGCTTTCCTGAG
AACCAGATTCTGGCGCGCCCGCCCGCCCCCACCATCACCACCGTCAGTGAAAACGTTCCTGCTCT
CACAGATCACGGGACGCTACCGCTGCGCAACAGCATCGGAGGAGTCCAGCGAGTGACCGTTACT
GACGCCAGACGCCGCACCTGCCCCTACGTTTACAAGGCCTTGGGCATAGTCTCGCCGCGCGTCCT
TTCCAGCCGCACTTTTTGAGCAACACCACCATCATGTCCATCCTGATCTCACCCAGCAATAACTC
CGGCTGGGGACTGCTGCGCGCGCCCAGCAAGATGTTCGGAGGGGCGAGGAAGCGTTCCGAGCA
GCACCCCGTGCGCGTGCGCGGGCACTTCCGCGCCCCCTGGGGAGCGCACAAACGCGGCCGCGCG
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GGGCGCACCACCGTGGACGACGCCATCGACTCGGTGGTGGAGCAGGCGCGCAACTACAGGCCC
GCGGTCTCTACCGTGGACGCGGCCATCCAGACCGTGGTGCGGGGCGCGCGGCGGTACGCCAAGC
TGAAGAGCCGCCGGAAGCGCGTGGCCCGCCGCCACCGCCGCCGACCCGGGGCCGCCGCCAAAC
GCGCCGCCGCGGCCCTGCTTCGCCGGGCCAAGCGCACGGGCCGCCGCGCCGCCATGAGGGCCGC
GCGCCGCTTGGCCGCCGGCATCACCGCCGCCACCATGGCCCCCCGTACCCGAAGACGCGCGGCC
GCCGCCGCCGCCGCCGCCATCAGTGACATGGCCAGCAGGCGCCGGGGCAACGTGTACTGGGTGC
GCGACTCGGTGACCGGCACGCGCGTGCCCGTGCGCTTCCGCCCCCCGCGGACTTGAGATGATGT
GAAAAAACAACACTGAGTCTCCTGCTGTTGTGTGTATCCCAGCGGCGGCGGCGCGCGCAGCGTC
ATGTCCAAGCGCAAAATCAAAGAAGAGATGCTCCAGGTCGTCGCGCCGGAGATCTATGGGCCCC
CGAAGAAGGAAGAGCAGGATTCGAAGCCCCGCAAGATAAAGCGGGTCAAAAAGAAAAAGAAA
GATGATGACGATGCCGATGGGGAGGTGGAGTTCCTGCGCGCCACGGCGCCCAGGCGCCCGGTGC
AGTGGAAGGGCCGGCGCGTAAAGCGCGTCCTGCGCCCCGGCACCGCGGTGGTCTTCACGCCCGG
CGAGCGCTCCACCCGGACTTTCAAGCGCGTCTATGACGAGGTGTACGGCGACGAAGACCTGCTG
GAGCAGGCCAACGAGCGCTTCGGAGAGTTTGCTTACGGGAAGCGTCAGCGGGCGCTGGGGAAG
GAGGACCTGCTGGCGCTGCCGCTGGACCAGGGCAACCCCACCCCCAGTCTGAAGCCCGTGACCC
TGCAGCAGGTGCTGCCGAGCAGCGCACCCTCCGAGGCGAAGCGGGGTCTGAAGCGCGAGGGCG
GCGACCTGGCGCCCACCGTGCAGCTCATGGTGCCCAAGCGGCAGAGGCTGGAGGATGTGCTGGA
GAAAATGAAAGTAGACCCCGGTCTGCAGCCGGACATCAGGGTCCGCCCCATCAAGCAGGTGGC
GCCGGGCCTCGGCGTGCAGACCGTGGACGTGGTCATCCCCACCGGCAACTCCCCCGCCGCCGCC
ACCACTACCGCTGCCTCCACGGACATGGAGACACAGACCGATCCCGCCGCAGCCGCAGCCGCAG
CCGCCGCCGCGACCTCCTCGGCGGAGGTGCAGACGGACCCCTGGCTGCCGCCGGCGATGTCAGC
TCCCCGCGCGCGTCGCGGGCGCAGGAAGTACGGCGCCGCCAACGCGCTCCTGCCCGAGTACGCC
TTGCATCCTTCCATCGCGCCCACCCCCGGCTACCGAGGCTATACCTACCGCCCGCGAAGAGCCA
AGGGTTCCACCCGCCGTCCCCGCCGACGCGCCGCCGCCACCACCCGCCECCGCCGCCGCAGACG
CCAGCCCGCACTGGCTCCAGTCTCCGTGAGGAAAGTGGCGCGCGACGGACACACCCTGGTGCTG
CCCAGGGCGCGCTACCACCCCAGCATCGTTTAAAAGCCTGTTGTGGTTCTTGCAGATATGGCCCT
CACTTGCCGCCTCCGTTTCCCGGTGCCGGGATACCGAGGAGGAAGATCGCGCCGCAGGAGGGGT
CTGGCCGGCCGCGGCCTGAGCGGAGGCAGCCGCCGCGCGCACCGGCGGCGACGCGCCACCAGC
CGACGCATGCGCGGCGGGGTGCTGCCCCTGTTAATCCCCCTGATCGCCGCGGCGATCGGCGCCG
TGCCCGGGATCGCCTCCGTGGCCTTGCAAGCGTCCCAGAGGCATTGACAGACTTGCAAACTTGC
AAATATGGAAAAAAAAACCCCAATAAAAAAGTCTAGACTCTCACGCTCGCTTGGTCCTGTGACT
ATTTTGTAGAATGGAAGACATCAACTTTGCGTCGCTGGCCCCGCGTCACGGCTCGCGCCCGTTCC
TGGGACACTGGAACGATATCGGCACCAGCAACATGAGCGGTGGCGCCTTCAGTTGGGGCTCTCT
GTGGAGCGGCATTAAAAGTATCGGGTCTGCCGTTAAAAATTACGGCTCCCGGGCCTGGAACAGC
AGCACGGGCCAGATGTTGAGAGACAAGTTGAAAGAGCAGAACTTCCAGCAGAAGGTGGTGGAG
GGCCTGGCCTCCGGCATCAACGGGGTGGTGGACCTGGCCAACCAGGCCGTGCAGAATAAGATCA
ACAGCAGACTGGACCCCCGGCCGCCGGTGGAGGAGGTGCCGCCGGCGCTGGAGACGGTGTCCC
CCGATGGGCGTGGCGAGAAGCGCCCGCGGCCCGATAGGGAAGAGACCACTCTGGTCACGCAGA
CCGATGAGCCGCCCCCGTATGAGGAGGCCCTGAAGCAAGGTCTGCCCACCACGCGGCCCATCGC
GCCCATGGCCACCGGGGTGGTGGGCCGCCACACCCCCGCCACGCTGGACTTGCCTCCGCCCGCC
GATGTGCCGCAGCAGCAGAAGGCGGCACAGCCGGGCCCGCCCGCGACCGCCTCCCGTTCCTCCG
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CCGGTCCTCTGCGCCGCGCGGCCAGCGGCCCCCGCGGGGGGGETCGCGAGGCACGGCAACTGGC
AGAGCACGCTGAACAGCATCGTGGGTCTGGGGGTGCGGTCCGTGAAGCGCCGCCGATGCTACTG
AATAGCTTAGCTAACGTGTTGTATGTGTGTATGCGCCCTATGTCGCCGCCAGAGGAGCTGCTGAG
TCGCCGCCGTTCGCGCGCCCACCACCACCGCCACTCCGCCCCTCAAGATGGCGACCCCATCGAT
GATGCCGCAGTGGTCGTACATGCACATCTCGGGCCAGGACGCCTCGGAGTACCTGAGCCCCGGG
CTGGTGCAGTTCGCCCGCGCCACCGAGAGCTACTTCAGCCTGAGTAACAAGTTTAGGAACCCCA
CGGTGGCGCCCACGCACGATGTGACCACCGACCGGTCTCAGCGCCTGACGCTGCGGTTCATTCC
CGTGGACCGCGAGGACACCGCGTACTCGTACAAGGCGCGGTTCACCCTGGCCGTGGGCGACAAC
CGCGTGCTGGACATGGCCTCCACCTACTTTGACATCCGCGGGGTGCTGGACCGGGGTCCCACTTT
CAAGCCCTACTCTGGCACCGCCTACAACTCCCTGGCCCCCAAGGGCGCTCCCAACTCCTGCGAGT
GGGAGCAAGAGGAAACTCAGGCAGTTGAAGAAGCAGCAGAAGAGGAAGAAGAAGATGCTGAC
GGTCAAGCTGAGGAAGAGCAAGCAGCTACCAAAAAGACTCATGTATATGCTCAGGCTCCCCTTT
CTGGCGAAAAAATTAGTAAAGATGGTCTGCAAATAGGAACGGACGCTACAGCTACAGAACAAA
AACCTATTTATGCAGACCCTACATTCCAGCCCGAACCCCAAATCGGGGAGTCCCAGTGGAATGA
GGCAGATGCTACAGTCGCCGGCGGTAGAGTGCTAAAGAAATCTACTCCCATGAAACCATGCTAT
GGTTCCTATGCAAGACCCACAAATGCTAATGGAGGTCAGGGTGTACTAACGGCAAATGCCCAGG
GACAGCTAGAATCTCAGGTTGAAATGCAATTCTTTITCAACTTCTGAAAACGCCCGTAACGAGGC
TAACAACATTCAGCCCAAATTGGTGCTGTATAGTGAGGATGTGCACATGGAGACCCCGGATACG
CACCTTTCTTACAAGCCCGCAAAAAGCGATGACAATTCAAAAATCATGCTGGGTCAGCAGTCCA
TGCCCAACAGACCTAATTACATCGGCTTCAGAGACAACTTTATCGGCCTCATGTATTACAATAGC
ACTGGCAACATGGGAGTGCTTGCAGGTCAGGCCTCTCAGTTGAATGCAGTGGTGGACTTGCAAG
ACAGAAACACAGAACTGTCCTACCAGCTCTTGCTTGATTCCATGGGTGACAGAACCAGATACTT
TTCCATGTGGAATCAGGCAGTGGACAGTTATGACCCAGATGTTAGAATTATTGAAAATCATGGA
ACTGAAGACGAGCTCCCCAACTATTGTTTCCCTCTGGGTGGCATAGGGGTAACTGACACTTACCA
GGCTGTTAAAACCAACAATGGCAATAACGGGGGCCAGGTGACTTGGACAAAAGATGAAACTTTT
GCAGATCGCAATGAAATAGGGGTGGGAAACAATTTCGCTATGGAGATCAACCTCAGTGCCAACC
TGTGGAGAAACTTCCTGTACTCCAACGTGGCGCTGTACCTACCAGACAAGCTTAAGTACAACCC
CTCCAATGTGGACATCTCTGACAACCCCAACACCTACGATTACATGAACAAGCGAGTGGTGGCC
CCGGGGCTGGTGGACTGCTACATCAACCTGGGCGCGCGCTGGTCGCTGGACTACATGGACAACG
TCAACCCCTTCAACCACCACCGCAATGCGGGCCTGCGCTACCGCTCCATGCTCCTGGGCAACGG
GCGCTACGTGCCCTTCCACATCCAGGTGCCCCAGAAGTTCTTTGCCATCAAGAACCTCCTCCTCC
TGCCGGGCTCCTACACCTACGAGTGGAACTTCAGGAAGGATGTCAACATGGTCCTCCAGAGCTC
TCTGGGTAACGATCTCAGGGTGGACGGGGCCAGCATCAAGTTCGAGAGCATCTGCCTCTACGCC
ACCTTCTTCCCCATGGCCCACAACACGGCCTCCACGCTCGAGGCCATGCTCAGGAACGACACCA
ACGACCAGTCCTTCAATGACTACCTCTCCGCCGCCAACATGCTCTACCCCATACCCGCCAACGCC
ACCAACGTCCCCATCTCCATCCCCTCGCGCAACTGGGCGGCCTTCCGCGGCTGGGCCTTCACCCG
CCTCAAGACCAAGGAGACCCCCTCCCTGGGCTCGGGATTCGACCCCTACTACACCTACTCGGGC
TCCATTCCCTACCTGGACGGCACCTTCTACCTCAACCACACTTTCAAGAAGGTCTCGGTCACCTT
CGACTCCTCGGTCAGCTGGCCGGGCAACGACCGTCTGCTCACCCCCAACGAGTTCGAGATCAAG
CGCTCGGTCGACGGGGAGGGCTACAACGTGGCCCAGTGCAACATGACCAAGGACTGGTTCCTGG
TCCAGATGCTGGCCAACTACAACATCGGCTACCAGGGCTTCTACATCCCAGAGAGCTACAAGGA
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CAGGATGTACTCCTTCTTCAGGAACTTCCAGCCCATGAGCCGGCAGGTGGTGGACCAGACCAAG
TACAAGGACTACCAGGAGGTGGGCATCATCCACCAGCACAACAACTCGGGCTTCGTGGGCTACC
TCGCCCCCACCATGCGCGAGGGACAGGCCTACCCCGCCAACTTCCCCTATCCGCTCATAGGCAA
GACCGCGGTCGACAGCATCACCCAGAAAAAGTTCCTCTGCGACCGCACCCTCTGGCGCATCCCC
TTCTCCAGCAACTTCATGTCCATGGGTGCGCTCTCGGACCTGGGCCAGAACTTGCTCTACGCCAA
CTCCGCCCACGCCCTCGACATGACCTTCGAGGTCGACCCCATGGACGAGCCCACCCTTCTCTATG
TTCTGTTCGAAGTCTTTGACGTGGTCCGGGTCCACCAGCCGCACCGCGGCGTCATCGAGACCGTG
TACCTGCGTACGCCCTTCTCGGCCGGCAACGCCACCACCTAAAGAAGCAAGCCGCAGTCATCGC
CGCCTGCATGCCGTCGGGTTCCACCGAGCAAGAGCTCAGGGCCATCGTCAGAGACCTGGGATGC
GGGCCCTATTTTITTGGGCACCTTCGACAAGCGCTTCCCTGGCTTTGTCTCCCCACACAAGCTGGC
CTGCGCCATCGTCAACACGGCCGGCCGCGAGACCGGGGGCGTGCACTGGCTGGCCTTCGCCTGG
AACCCGCGCTCCAAAACATGCTTCCTCTTTGACCCCTTCGGCTTTTCGGACCAGCGGCTCAAGCA
AATCTACGAGTTCGAGTACGAGGGCTTGCTGCGTCGCAGCGCCATCGCCTCCTCGCCCGACCGCT
GCGTCACCCTCGAAAAGTCCACCCAGACCGTGCAGGGGCCCGACTCGGCCGCCTGCGGTCTCTT
CTGCTGCATGTTTCTGCACGCCTTTGTGCACTGGCCTCAGAGTCCCATGGACCGCAACCCCACCA
TGAACTTGCTGACGGGGGTGCCCAACTCCATGCTCCAGAGCCCCCAGGTCGAGCCCACCCTGCG
CCGCAACCAGGAGCAGCTCTACAGCTTCCTGGAGCGCCACTCGCCTTACTTCCGCCGCCACAGC
GCACAGATCAGGAGGGCCACCTCCTTCTGCCACTTGCAAGAGATGCAAGAAGGGTAATAACGAT
GTACACACTTTITTTTCTCAATAAATGGCATCTTTTTATTTATACAAGCTCTCTGGGGTATTCATTT
CCCACCACCACCCGCCOTTGTCGCCATCTGGCTCTATTTAGAAATCGAAAGGGTTCTGCCGGGAG
TCGCCGTGCGCCACGGGCAGGGACACGTTGCGATACTGGTAGCGGGTGCCCCACTTGAACTCGG
GCACCACCAGGCGAGGCAGCTCGGGGAAGTTTTCGCTCCACAGGCTGCGGGTCAGCACCAGCGC
GTTCATCAGGTCGGGCGCCGAGATCTTGAAGTCGCAGTTGGGGCCGCCGCCCTGCGCGCGCGAG
TTGCGGTACACCGGGTTGCAGCACTGGAACACCAACAGCGCCGGGTGCTTCACGCTGGCCAGCA
CGCTGCGGTCGGAGATCAGCTCGGCGTCCAGGTCCTCCGCGTTGCTCAGCGCGAACGGGGTCAT
CTTGGGCACTTGCCGCCCCAGGAAGGGCGCGTGCCCCGGTTTCGAGTTGCAGTCGCAGCGCAGC
GGGATCAGCAGGTGCCCGTGCCCGGACTCGGCGTTGGGGTACAGCGCGCGCATGAAGGCCTGCA
TCTGGCGGAAGGCCATCTGGGCCTTGGCGCCCTCCGAGAAGAACATGCCGCAGGACTTGCCCGA
GAACTGGTTTGCGGGGCAGCTGGCGTCGTGCAGGCAGCAGCGCGCGTCGGTGTTGGCGATCTGC
ACCACGTTGCGCCCCCACCGGTTCTTCACGATCTTGGCCTTGGACGATTGCTCCTTCAGCGCGCG
CTGCCCGTTCTCGCTGGTCACATCCATCTCGATCACATGTTCCTTGTTCACCATGCTGCTGCCGTG
CAGACACTTCAGCTCGCCCTCCGTCTCGGTGCAGCGGTGCTGCCACAGCGCGCAGCCCGTGGGC
TCGAAAGACTTGTAGGTCACCTCCGCGAAGGACTGCAGGTACCCCTGCAAAAAGCGGCCCATCA
TGGTCACGAAGGTCTTGTTGCTGCTGAAGGTCAGCTGCAGCCCGCGGTGCTCCTCGTTCAGCCAG
GTCTTGCACACGGCCGCCAGCGCCTCCACCTGGTCGGGCAGCATCTTGAAGTTCACCTTCAGCTC
ATTCTCCACGTGGTACTTGTCCATCAGCGTGCGCGCCGCCTCCATGCCCTTCTCCCAGGCCGACA
CCAGCGGCAGGCTCACGGGGTTCTTCACCATCACCGTGGCCGCCGCCTCCGCCGCGCTTTCGCTT
TCCGCCCCGCTGTTCTCTTCCTCTTCCTCCTCTTCCTCGCCGCCGCCCACTCGCAGCCCCCGCACC
ACGGGGTCGTCTTCCTGCAGGCGCTGCACCTTGCGCTTGCCGTTGCGCCCCTGCTTGATGCGCAC
GGGCGGGTTGCTGAAGCCCACCATCACCAGCGCGGCCTCTTCTTGCTCGTCCTCGCTGTCCAGAA
TGACCTCCGGGGAGGGGGGGTTGGTCATCCTCAGTACCGAGGCACGCTTCTTTITTCTTCCTGGGG
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GCGTTCGCCAGCTCCGCGGCTGCGGCCGCTGCCGAGGTCGAAGGCCGAGGGCTGGGCGTGCGCG
GCACCAGCGCGTCCTGCGAGCCGTCCTCGTCCTCCTCGGACTCGAGACGGAGGCGGGCCCGCTT
CTTCGGGGGCGCGCGGGGCEGCGGAGGCGGCGGCGGCGACGGAGACGGGGACGAGACATCGTC
CAGGGTGGGTGGACGGCGGGCCGCGCCGCETCCGCGCTCGGGGGTGGTCTCGCGCTGGTCCTCT
TCCCGACTGGCCATCTCCCACTGCTCCTTCTCCTATAGGCAGAAAGAGATCATGGAGTCTCTCAT
GCGAGTCGAGAAGGAGGAGGACAGCCTAACCGCCCCCTCTGAGCCCTCCACCACCGCCGCCACC
ACCGCCAATGCCGCCGCGGACGACGCGCCCACCGAGACCACCGCCAGTACCACCCTCCCCAGCG
ACGCACCCCCGCTCGAGAATGAAGTGCTGATCGAGCAGGACCCGGGTTTITGTGAGCGGAGAGG
AGGATGAGGTGGATGAGAAGGAGAAGGAGGAGGTCGCCGCCTCAGTGCCAAAAGAGGATAAA
AAGCAAGACCAGGACGACGCAGATAAGGATGAGACAGCAGTCGGGCGGGGGAACGGAAGCCA
TGATGCTGATGACGGCTACCTAGACGTGGGAGACGACGTGCTGCTTAAGCACCTGCACCGCCAG
TGCGTCATCGTCTGCGACGCGCTGCAGGAGCGCTGCGAAGTGCCCCTGGACGTGGCGGAGGTCA
GCCGCGCCTACGAGCGGCACCTCTTCGCGCCGCACGTGCCCCCCAAGCGCCGGGAGAACGGCAC
CTGCGAGCCCAACCCGCGTCTCAACTTCTACCCGGTCTTCGCGGTACCCGAGGTGCTGGCCACCT
ACCACATCTTTTTCCAAAACTGCAAGATCCCCCTCTCCTGCCGCGCCAACCGCACCCGCGCCGAC
AAAACCCTGACCCTGCGGCAGGGCGCCCACATACCTGATATCGCCTCTCTGGAGGAAGTGCCCA
AGATCTTCGAGGGTCTCGGTCGCGACGAGAAACGGGCGGCGAACGCTCTGCACGGAGACAGCG
AAAACGAGAGTCACTCGGGGGTGCTGGTGGAGCTCGAGGGCGACAACGCGCGCCTGGCCGTAC
TCAAGCGCAGCATAGAGGTCACCCACTTTGCCTACCCGGCGCTCAACCTGCCCCCCAAGGTCAT
GAGTGTGGTCATGGGCGAGCTCATCATGCGCCGCGCCCAGCCCCTGGCCGCGGATGCAAACTTG
CAAGAGTCCTCCGAGGAAGGCCTGCCCGCGGTCAGCGACGAGCAGCTGGCGCGCTGGCTGGAG
ACCCGCGACCCCGCGCAGCTGGAGGAGCGGCGCAAGCTCATGATGGCCGCGGTGCTGGTCACCG
TGGAGCTCGAGTGTCTGCAGCGCTTCTTCGCGGACCCCGAGATGCAGCGCAAGCTCGAGGAGAC
CCTGCACTACACCTTCCGCCAGGGCTACGTGCGCCAGGCCTGCAAGATCTCCAACGTGGAGCTC
TGCAACCTGGTCTCCTACCTGGGCATCCTGCACGAGAACCGCCTCGGGCAGAACGTCCTGCACT
CCACCCTCAAAGGGGAGGCGCGCCGCGACTACATCCGCGACTGCGCCTACCTCTTCCTCTGCTAC
ACCTGGCAGACGGCCATGGGGGTCTGGCAGCAGTGCCTGGAGGAGCGCAACCTCAAGGAGCTG
GAAAAGCTCCTCAAGCGCACCCTCAGGGACCTCTGGACGGGCTTCAACGAGCGCTCGGTGGCCG
CCGCGCTGGCGGACATCATCTTTCCCGAGCGCCTGCTCAAGACCCTGCAGCAGGGCCTGCCCGA
CTTCACCAGCCAGAGCATGCTGCAGAACTTCAGGACTTTCATCCTGGAGCGCTCGGGCATCCTGC
CGGCCACTTGCTGCGCGCTGCCCAGCGACTTCGTGCCCATCAAGTACAGGGAGTGCCCGCCGCC
GCTCTGGGGCCACTGCTACCTCTTCCAGCTGGCCAACTACCTCGCCTACCACTCGGACCTCATGG
AAGACGTGAGCGGCGAGGGCCTGCTCGAGTGCCACTGCCGCTGCAACCTCTGCACGCCCCACCG
CTCTCTAGTCTGCAACCCGCAGCTGCTCAGCGAGAGTCAGATTATCGGTACCTTCGAGCTGCAGG
GTCCCTCGCCTGACGAGAAGTCCGCGGCTCCAGGGCTGAAACTCACTCCGGGGCTGTGGACTTC
CGCCTACCTACGCAAATTTGTACCTGAGGACTACCACGCCCACGAGATCAGGTTCTACGAAGAC
CAATCCCGCCCGCCCAAGGCGGAGCTCACCGCCTGCGTCATCACCCAGGGGCACATCCTGGGCC
AATTGCAAGCCATCAACAAAGCCCGCCGAGAGTTCTTGCTGAAAAAGGGTCGGGGGGTGTACCT
GGACCCCCAGTCCGGCGAGGAGCTAAACCCGCTACCCCCGCCGCCGCCCCAGCAGCGGGACCTT
GCTTCCCAGGATGGCACCCAGAAAGAAGCAGCAGCCGCCGCCGCCGCCGCAGCCATACATGCTT
CTGGAGGAAGAGGAGGAGGACTGGGACAGTCAGGCAGAGGAGGTTTCGGACGAGGAGCAGGA
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GGAGATGATGGAAGACTGGGAGGAGGACAGCAGCCTAGACGAGGAAGCTTCAGAGGCCGAAG
AGGTGGCAGACGCAACACCATCGCCCTCGGTCGCAGCCCCCTCGCCGGGGCCCCTGAAATCCTC
CGAACCCAGCACCAGCGCTATAACCTCCGCTCCTCCGGCGCCGGCGCCACCCGCCCGCAGACCC
AACCGTAGATGGGACACCACAGGAACCGGGGTCGGTAAGTCCAAGTGCCCGCCGCCGCCACCG
CAGCAGCAGCAGCAGCAGCGCCAGGGCTACCGCTCGTGGCGCGGGCACAAGAACGCCATAGTC
GCCTGCTTGCAAGACTGCGGGGGCAACATCTCTTTCGCCCGCCGCTTCCTGCTATTCCACCACGG
GGTCGCCTTTCCCCGCAATGTCCTGCATTACTACCGTCATCTCTACAGCCCCTACTGCAGCGGCG
ACCCAGAGGCGGCAGCGGCAGCCACAGCGGCGACCACCACCTAGGAAGATATCCTCCGCGGGC
AAGACAGCGGCAGCAGCGGCCAGGAGACCCGCGGCAGCAGCGGCGGGAGCGGTGGGCGCACT
GCGCCTCTCGCCCAACGAACCCCTCTCGACCCGGGAGCTCAGACACAGGATCTTCCCCACTTTGT
ATGCCATCTTCCAACAGAGCAGAGGCCAGGAGCAGGAGCTGAAAATAAAAAACAGATCTCTGC
GCTCCCTCACCCGCAGCTGTCTGTATCACAAAAGCGAAGATCAGCTTCGGCGCACGCTGGAGGA
CGCGGAGGCACTCTTCAGCAAATACTGCGCGCTCACTCTTAAAGACTAGCTCCGCGCCCTTCTCG
AATTTAGGCGGGAGAAAACTACGTCATCGCCGGCCGCCGCCCAGCCCGCCCAGCCGAGATGAGC
AAAGAGATTCCCACGCCATACATGTGGAGCTACCAGCCGCAGATGGGACTCGCGGCGGGAGCG
GCCCAGGACTACTCCACCCGCATGAACTACATGAGCGCGGGACCCCACATGATCTCACAGGTCA
ACGGGATCCGCGCCCAGCGAAACCAAATACTGCTGGAACAGGCGGCCATCACCGCCACGCCCC
GCCATAATCTCAACCCCCGAAATTGGCCCGCCGCCCTCGTGTACCAGGAAACCCCCTCCGCCAC
CACCGTACTACTTCCGCGTGACGCCCAGGCCGAAGTCCAGATGACTAACTCAGGGGCGCAGCTC
GCGGGCGGCTTTCGTCACGGGGCGCGGCCGCTCCGACCAGGTATAAGACACCTGATGATCAGAG
GCCGAGGTATCCAGCTCAACGACGAGTCGGTGAGCTCTTCGCTCGGTCTCCGTCCGGACGGAAC
TTTCCAGCTCGCCGGATCCGGCCGCTCTTCGTTCACGCCCCGCCAGGCGTACCTGACTCTGCAGA
CCTCGTCCTCGGAGCCCCGCTCCGGCGGCATCGGAACCCTCCAGTTCGTGGAGGAGTTCGTGCCC
TCGGTCTACTTCAACCCCTTCTCGGGACCTCCCGGACGCTACCCCGACCAGTTCATTCCGAACTT
TGACGCGGTGAAGGACTCGGCGGACGGCTACGACTGAATGTCAGGTGTCGAGGCAGAGCAGCT
TCGCCTGAGACACCTCGAGCACTGCCGCCGCCACAAGTGCTTCGCCCGCGGTTCTGGTGAGTTCT
GCTACTTTCAGCTACCCGAGGAGCATACCGAGGGGCCGGCGCACGGCGTCCGCCTGACCACCCA
GGGCGAGGTTACCTGTTCCCTCATCCGGGAGTTTACCCTCCGTCCCCTGCTAGTGGAGCGGGAGC
GGGGTCCCTGTGTCCTAACTATCGCCTGCAACTGCCCTAACCCTGGATTACATCAAGATCTTTGC
TGTCATCTCTGTGCTGAGTTTAATAAACGCTGAGATCAGAATCTACTGGGGCTCCTGTCGCCATC
CTGTGAACGCCACCGTCTTCACCCACCCCGACCAGGCCCAGGCGAACCTCACCTGCGGTCTGCA
TCGGAGGGCCAAGAAGTACCTCACCTGGTACTTCAACGGCACCCCCTTTGTGGTTTACAACAGCT
TCGACGGGGACGGAGTCTCCCTGAAAGACCAGCTCTCCGGTCTCAGCTACTCCATCCACAAGAA
CACCACCCTCCAACTCTTCCCTCCCTACCTGCCGGGAACCTACGAGTGCGTCACCGGCCGCTGCA
CCCACCTCACCCGCCTGATCGTAAACCAGAGCTTTCCGGGAACAGATAACTCCCTCTTCCCCAGA
ACAGGAGGTGAGCTCAGGAAACTCCCCGGGGACCAGGGCGGAGACGTACCTTCGACCCTTGTG
GGGTTAGGATTTITTITATTACCGGGTTGCTGGCTCTTTTAATCAAAGTTTCCTTGAGATTTGTTCTT
TCCTTCTACGTGTATGAACACCTCAACCTCCAATAACTCTACCCTTTCTTCGGAATCAGGTGACTT
CTCTGAAATCGGGCTTGGTGTGCTGCTTACTCTGTTGATTTTTTITCCTTATCATACTCAGCCTTCT
GTGCCTCAGGCTCGCCGCCTGCTGCGCACACATCTATATCTACTGCTGGTTGCTCAAGTGCAGGG
GTCGCCACCCAAGATGAACAGGTACATGGTCCTATCGATCCTAGGCCTGCTGGCCCTGGCGGCC
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TGCAGCGCCGCCAAAAAAGAGATTACCTTTGAGGAGCCCGCTTGCAATGTAACTTTCAAGCCCG
AGGGTGACCAATGCACCACCCTCGTCAAATGCGTTACCAATCATGAGAGGCTGCGCATCGACTA
CAAAAACAAAACTGGCCAGTTTGCGGTCTATAGTGTGTTTACGCCCGGAGACCCCTCTAACTACT
CTGTCACCGTCTTCCAGGGCGGACAGTCTAAGATATTCAATTACACTTTCCCTTTTTATGAGTTAT
GCGATGCGGTCATGTACATGTCAAAACAGTACAACCTGTGGCCTCCCTCTCCCCAGGCGTGTGTG
GAAAATACTGGGTCTTACTGCTGTATGGCTTTCGCAATCACTACGCTCGCTCTAATCTGCACGGT
GCTATACATAAAATTCAGGCAGAGGCGAATCTTTATCGATGAAAAGAAAATGCCTTGATCGCTA
ACACCGGCTTTCTATCTGCAGAATGAATGCAATCACCTCCCTACTAATCACCACCACCCTCCTTG
CGATTGCCCATGGGTTGACACGAATCGAAGTGCCAGTGGGGTCCAATGTCACCATGGTGGGCCC
CGCCGGCAATTCCACCCTCATGTGGGAAAAATTTGTCCGCAATCAATGGGTTCATTTCTGCTCTA
ACCGAATCAGTATCAAGCCCAGAGCCATCTGCGATGGGCAAAATCTAACTCTGATCAATGTGCA
AATGATGGATGCTGGGTACTATTACGGGCAGCGGGGAGAAATCATTAATTACTGGCGACCCCAC
AAGGACTACATGCTGCATGTAGTCGAGGCACTTCCCACTACCACCCCCACTACCACCTCTCCCAC
CACCACCACCACTACTACTACTACTACTACTACTACTACTACTACCACTACCGCTGCCCGCCATA
CCCGCAAAAGCACCATGATTAGCACAAAGCCCCCTCGTGCTCACTCCCACGCCGGCGGGCCCAT
CGGTGCGACCTCAGAAACCACCGAGCTTTGCTTCTGCCAATGCACTAACGCCAGCGCTCATGAA
CTGTTCGACCTGGAGAATGAGGATGTCCAGCAGAGCTCCGCTTGCCTGACCCAGGAGGCTGTGG
AGCCCGTTGCCCTGAAGCAGATCGGTGATTCAATAATTGACTCTTCTTCTTITTGCCACTCCCGAA
TACCCTCCCGATTCTACTTTCCACATCACGGGTACCAAAGACCCTAACCTCTCTTTCTACCTGATG
CTGCTGCTCTGTATCTCTGTGGTCTCTTCCGCGCTGATGTTACTGGGGATGTTCTGCTGCCTGATC
TGCCGCAGAAAGAGAAAAGCTCGCTCTCAGGGCCAACCACTGATGCCCTTCCCCTACCCCCCGG
ATTTTGCAGATAACAAGATATGAGCTCGCTGCTGACACTAACCGCTTTACTAGCCTGCGCTCTAA
CCCTTGTCGCTTGCGACTCGAGATTCCACAATGTCACAGCTGTGGCAGGAGAAAATGTTACTTTC
AACTCCACGGCCGATACCCAGTGGTCGTGGAGTGGCTCAGGTAGCTACTTAACTATCTGCAATA
GCTCCACTTCCCCCGGCATATCCCCAACCAAGTACCAATGCAATGCCAGCCTGTTCACCCTCATC
AACGCTTCCACCCTGGACAATGGACTCTATGTAGGCTATGTACCCTTTGGTGGGCAAGGAAAGA
CCCACGCTTACAACCTGGAAGTTCGCCAGCCCAGAACCACTACCCAAGCTTCTCCCACCACCAC
CACCACCACCACCATCACCAGCAGCAGCAGCAGCAGCAGCCACAGCAGCAGCAGCAGATTATT
GACTTTGGTTTTGGCCAGCTCATCTGCCGCTACCCAGGCCATCTACAGCTCTGTGCCCGAAACCA
CTCAGATCCACCGCCCAGAAACGACCACCGCCACCACCCTACACACCTCCAGCGATCAGATGCC
GACCAACATCACCCCCTTGGCTCTTCAAATGGGACTTACAAGCCCCACTCCAAAACCAGTGGAT
GCGGCCGAGGTCTCCGCCCTCGTCAATGACTGGGCGGGGCTGGGAATGTGGTGGTTCGCCATAG
GCATGATGGCGCTCTGCCTGCTTCTGCTCTGGCTCATCTGCTGCCTCCACCGCAGGCGAGCCAGA
CCCCCCATCTATAGACCCATCATTGTCCTGAACCCCGATAATGATGGGATCCATAGATTGGATGG
CCTGAAAAACCTACTTTTITTCTTTTACAGTATGATAAATTGAGACATGCCTCGCATTTTCTTGTAC
ATGTTCCTTCTCCCACCTTTTCTGGGGTGTTCTACGCTGGCCGCTGTGTCTCACCTGGAGGTAGAC
TGCCTCTCACCCTTCACTGTCTACCTGCTTTACGGATTGGTCACCCTCACTCTCATCTGCAGCCTA
ATCACAGTAATCATCGCCTTCATCCAGTGCATTGATTACATCTGTGTGCGCCTCGCATACTTCAG
ACACCACCCGCAGTACCGAGACAGGAACATTGCCCAACTTCTAAGACTGCTCTAATCATGCATA
AGACTGTGATCTGCCTTCTGATCCTCTGCATCCTGCCCACCCTCACCTCCTGCCAGTACACCACA
AAATCTCCGCGCAAAAGACATGCCTCCTGCCGCTTCACCCAACTGTGGAATATACCCAAATGCT
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ACAACGAAAAGAGCGAGCTCTCCGAAGCTTGGCTGTATGGGGTCATCTGTGTCTTAGTTTTCTGC
AGCACTGTCTTTGCCCTCATAATCTACCCCTACTTITGATTTGGGATGGAACGCGATCGATGCCAT
GAATTACCCCACCTTTCCCGCACCCGAGATAATTCCACTGCGACAAGTTGTACCCGTTGTCGTTA
ATCAACGCCCCCCATCCCCTACGCCCACTGAAATCAGCTACTTITAACCTAACAGGCGGAGATGA
CTGACGCCCTAGATCTAGAAATGGACGGCATCAGTACCGAGCAGCGTCTCCTAGAGAGGCGCAG
GCAGGCGGCTGAGCAAGAGCGCCTCAATCAGGAGCTCCGAGATCTCGTTAACCTGCACCAGTGC
AAAAGAGGCATCTTTTGTCTGGTAAAGCAGGCCAAAGTCACCTACGAGAAGACCGGCAACAGC
CACCGCCTCAGTTACAAATTGCCCACCCAGCGCCAGAAGCTGGTGCTCATGGTGGGTGAGAATC
CCATCACCGTCACCCAGCACTCGGTAGAGACCGAGGGGTGTCTGCACTCCCCCTGTCGGGGTCC
AGAAGACCTCTGCACCCTGGTAAAGACCCTGTGCGGTCTCAGAGATTTAGTCCCCTTTAACTAAT
CAAACACTGGAATCAATAAAAAGAATCACTTACTTAAAATCAGACAGCAGGTCTCTGTCCAGTT
TATTCAGCAGCACCTCCTTCCCCTCCTCCCAACTCTGGTACTCCAAACGCCTTCTGGCGGCAAAC
TTCCTCCACACCCTGAAGGGAATGTCAGATTCTTGCTCCTGTCCCTCCGCACCCACTATCTTCATG
TTGTTGCAGATGAAGCGCACCAAAACGTCTGACGAGAGCTTCAACCCCGTGTACCCCTATGACA
CGGAAAGCGGCCCTCCCTCCGTCCCTTTCCTCACCCCTCCCTTCGTGTCTCCCGATGGATTCCAA
GAAAGTCCCCCCGGGGTCCTGTCTCTGAACCTGGCCGAGCCCCTGGTCACTTCCCACGGCATGCT
CGCCCTGAAAATGGGAAGTGGCCTCTCCCTGGACGACGCTGGCAACCTCACCTCTCAAGATATC
ACCACCGCTAGCCCTCCCCTCAAAAAAACCAAGACCAACCTCAGCCTAGAAACCTCATCCCCCC
TAACTGTGAGCACCTCAGGCGCCCTCACCGTAGCAGCCGCCGCTCCCCTGGCGGTGGCCGGCAC
CTCCCTCACCATGCAATCAGAGGCCCCCCTGACAGTACAGGATGCAAAACTCACCCTGGCCACC
AAAGGCCCCCTGACCGTGTCTGAAGGCAAACTGGCCTTGCAAACATCGGCCCCGCTGACGGCCG
CTGACAGCAGCACCCTCACAGTCAGTGCCACACCACCCCTTAGCACAAGCAATGGCAGCTTGGG
TATTGACATGCAAGCCCCCATTTACACCACCAATGGAAAACTAGGACTTAACTTTGGCGCTCCCC
TGCATGTGGTAGACAGCCTAAATGCACTGACTGTAGTTACTGGCCAAGGTCTTACGATAAACGG
AACAGCCCTACAAACTAGAGTCTCAGGTGCCCTCAACTATGACACATCAGGAAACCTAGAATTG
AGAGCTGCAGGGGGTATGCGAGTTGATGCAAATGGTCAACTTATCCTTGATGTAGCTTACCCATT
TGATGCACAAAACAATCTCAGCCTTAGGCTTGGACAGGGACCCCTGTTTGTTAACTCTGCCCACA
ACTTGGATGTTAACTACAACAGAGGCCTCTACCTGTTCACATCTGGAAATACCAAAAAGCTAGA
AGTTAATATCAAAACAGCCAAGGGTCTCATTTATGATGACACTGCTATAGCAATCAATGCGGGT
GATGGGCTACAGTTTGACTCAGGCTCAGATACAAATCCATTAAAAACTAAACTTGGATTAGGAC
TGGATTATGACTCCAGCAGAGCCATAATTGCTAAACTGGGAACTGGCCTAAGCTTTGACAACAC
AGGTGCCATCACAGTAGGCAACAAAAATGATGACAAGCTTACCTTGTGGACCACACCAGACCCA
TCCCCTAACTGTAGAATCTATTCAGAGAAAGATGCTAAATTCACACTTGTTITTGACTAAATGCGG
CAGTCAGGTGTTGGCCAGCGTTTCTGTTITATCTGTAAAAGGTAGCCTTGCGCCCATCAGTGGCA
CAGTAACTAGTGCTCAGATTGTCCTCAGATTTGATGAAAATGGAGTTCTACTAAGCAATTCTTCC
CTTGACCCTCAATACTGGAACTACAGAAAAGGTGACCTTACAGAGGGCACTGCATATACCAACG
CAGTGGGATTTATGCCCAACCTCACAGCATACCCAAAAACACAGAGCCAAACTGCTAAAAGCAA
CATTGTAAGTCAGGTTTACTTGAATGGGGACAAATCCAAACCCATGACCCTCACCATTACCCTCA
ATGGAACTAATGAAACAGGAGATGCCACAGTAAGCACTTACTCCATGTCATTCTCATGGAACTG
GAATGGAAGTAATTACATTAATGAAACGTTCCAAACCAACTCCTTCACCTTCTCCTACATCGCCC
AAGAATAAAAAGCATGACGCTGTTGATTTGATTCAATGTGTTTCTGTTTITATITTCAAGCACAAC
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AAAATCATTCAAGTCATTCTTCCATCTTAGCTTAATAGACACAGTAGCTTAATAGACCCAGTAGT
GCAAAGCCCCATTCTAGCTTATAGATCAGACAGTGATAATTAACCACCACCACCACCATACCTTT
TGATTCAGGAAATCATGATCATCACAGGATCCTAGTCTTCAGGCCGCCCCCTCCCTCCCAAGACA
CAGAATACACAGTCCTCTCCCCCCGACTGGCTTTAAATAACACCATCTGGTTGGTCACAGACATG
TTCTTAGGGGTTATATTCCACACGGTCTCCTGCCGCGCCAGGCGCTCGTCGGTGATGTTGATAAA
CTCTCCCGGCAGCTCGCTCAAGTTCACGTCGCTGTCCAGCGGCTGAACCTCCGGCTGACGCGATA
ACTGTGCGACCGGCTGCTGGACGAACGGAGGCCGCGCCTACAAGGGGGTAGAGTCATAATCCTC
GGTCAGGATAGGGCGGTGATGCAGCAGCAGCGAGCGAAACATCTGCTGCCGCCGCCGCTCCGTC
CGGCAGGAAAACAACACGCCGGTGGTCTCCTCCGCGATAATCCGCACCGCCCGCAGCATCAGCT
TCCTCGTTCTCCGCGCGCAGCACCTCACCCTTATCTCGCTCAAATCGGCGCAGTAGGTACAGCAC
AGCACCACGATGTTATTCATGATCCCACAGTGCAGGGCGCTGTATCCAAAGCTCATGCCGGGAA
CCACCGCCCCCACGTGGCCATCGTACCACAAGCGCACGTAAATCAAGTGTCGACCCCTCATGAA
CGCGCTGGACACAAACATTACTTCCTTGGGCATGTTGTAATTCACCACCTCCCGGTACCAGATAA
ACCTCTGGTTGAACAGGGCACCTTCCACCACCATCCTGAACCAAGAGGCCAGAACCTGCCCACC
GGCTATGCACTGCAGGGAACCCGGGTTGGAACAATGACAATGCAGACTCCAAGGCTCGTAACCG
TGGATCATCCGGCTGCTGAAGGCATCGATGTTGGCACAACACAGACACACGTGCATGCACTTTC
TCATGATTAGCAGCTCTTCCCTCGTCAGGATCATATCCCAAGGAATAACCCATTCTTGAATCAAC
GTAAAACCCACACAGCAGGGAAGGCCTCGCACATAACTCACGTTGTGCATGGTCAGCGTGTTGC
ATTCCGGAAACAGCGGATGATCCTCCAGTATCGAGGCGCGGGTCTCCTTCTCACAGGGAGGTAA
AGGGTCCCTGCTGTACGGACTGCGCCGGGACGACCGAGATCGTGTTGAGCGTAGTGTCATGGAA
AAGGGAACGCCGGACGTGGTCATACTTCTTGAAGCAGAACCAGGTTCGCGCGTGGCAGGCCTCC
TTGCGTCTGCGGTCTCGCCGTCTAGCTCGCTCCGTGTGATAGTTGTAGTACAGCCACTCCCGCAG
AGCGTCGAGGCGCACCCTGGCTTCCGGATCTATGTAGACTCCGTCTTGCACCGCGGCCCTGATAA
TATCCACCACCGTAGAATAAGCAACACCCAGCCAAGCAATACACTCGCTCTGCGAGCGGCAGAC
AGGAGGAGCGGGCAGAGATGGGAGAACCATGATAAAAAACTTTTTTTAAAGAATATTTTCCAAT
TCTTCGAAAGTAAGATCTATCAAGTGGCAGCGCTCCCCTCCACTGGCGCGGTCAAACTCTACGG
CCAAAGCACAGACAACGGCATTTCTAAGATGTTCCTTAATGGCGTCCAAAAGACACACCGCTCT
CAAGTTGCAGTAAACTATGAATGAAAACCCATCCGGCTGATTTTCCAATATAGACGCGCCGGCA
GCGTCCACCAAACCCAGATAATTTTICTTCTCTCCAGCGGTTTACGATCTGTCTAAGCAAATCCCT
TATATCAAGTCCGACCATGCCAAAAATCTGCTCAAGAGCGCCCTCCACCTTCATGTACAAGCAG
CGCATCATGATTGCAAAAATTCAGGTTCTTCAGAGACCTGTATAAGATTCAAAATGGGAACATT
AACAAAAATTCCTCTGTCGCGCAGATCCCTTCGCAGGGCAAGCTGAACATAATCAGACAGGTCC
GAACGGACCAGTGAGGCCAAATCCCCACCAGGAACCAGATCCAGAGACCCTATACTGATTATGA
CGCGCATACTCGGGGCTATGCTGACCAGCGTAGCGCCGATGTAGGCGTGCTGCATGGGCGGCGA
GATAAAATGCAAAGTGCTGGTTAAAAAATCAGGCAAAGCCTCGCGCAAAAAAGCTAACACATC
ATAATCATGCTCATGCAGGTAGTTGCAGGTAAGCTCAGGAACCAAAACGGAATAACACACGATT
TTCCTCTCAAACATGACTTCGCGGATACTGCGTAAAACAAAAAATTATAAATAAAAAATTAATT
AAATAACTTAAACATTGGAAGCCTGTCTCACAACAGGAAAAACCACTTTAATCAACATAAGACG
GGCCACGGGCATGCCGGCATAGCCGTAAAAAAATTGGTCCCCGTGATTAACAAGTACCACAGAC
AGCTCCCCGGTCATGTCGGGGGTCATCATGTGAGACTCTGTATACACGTCTGGATTGTGAACATC
AGACAAACAAAGAAATCGAGCCACGTAGCCCGGAGGTATAATCACCCGCAGGCGGAGGTACAG
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CAAAACGACCCCCATAGGAGGAATCACAAAATTAGTAGGAGAAAAAAATACATAAACACCAGA
AAAACCCTGTTGCTGAGGCAAAATAGCGCCCTCCCGATCCAAAACAACATAAAGCGCTTCCACA
GGAGCAGCCATAACAAAGACCCGAGTCTTACCAGTAAAAGAAAAAAGATCTCTCAACGCAGCA
CCAGCACCAACACTTCGCAGTGTAAAAGGCCAAGTGCCGAGAGAGTATATATAGGAATAAAAA
GTGACGTAAACGGGCAAAGTCCAAAAAACGCCCAGAAAAACCGCACGCGAACCTACGCCCCGA
AACGAAAGCCAAAAAACACTAGACACTCCCTTCCGGCGTCAACTTCCGCTTTCCCACGCTACGT
CACTTGCCCCAGTCAAACAAACTACATATCCCGAACTTCCAAGTCGCCACGCCCAAAACACCGC
CTACACCTCCCCGCCCGCCEGCCCGCCCCCAAACCCGCCTCCCGCCCCGCGCCCCGCCCCGCae
GCCCATCTCATTATCATATTGGCTTCAATCCAAAATAAGGTATATTATTGATGATGGTTITAAACG
GATCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTGAGTATTCTATAGTGTCACCTAAATAGCTT
GGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACA
TACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAAT
TGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCG
GCCAACGCGAACCCCTTGCGGCCGCCCGGGCCGTCGACCAATTCTCATGTTTGACAGCTTATCAT
CGAATTTCTGCCATTCATCCGCTTATTATCACTTATTCAGGCGTAGCAACCAGGCGTTTAAGGGC
ACCAATAACTGCCTTAAAAAAATTACGCCCCGCCCTGCCACTCATCGCAGTACTGTTGTAATTCA
TTAAGCATTCTGCCGACATGGAAGCCATCACAAACGGCATGATGAACCTGAATCGCCAGCGGCA
TCAGCACCTTGTCGCCTTGCGTATAATATTTGCCCATGGTGAAAACGGGGGCGAAGAAGTTGTC
CATATTGGCCACGTTTAAATCAAAACTGGTGAAACTCACCCAGGGATTGGCTGAGACGAAAAAC
ATATTCTCAATAAACCCTTTAGGGAAATAGGCCAGGTTTTCACCGTAACACGCCACATCTTGCGA
ATATATGTGTAGAAACTGCCGGAAATCGTCGTGGTATTCACTCCAGAGCGATGAAAACGTTTCA
GTTTGCTCATGGAAAACGGTGTAACAAGGGTGAACACTATCCCATATCACCAGCTCACCGTCTTT
CATTGCCATACGGAATTCCGGATGAGCATTCATCAGGCGGGCAAGAATGTGAATAAAGGCCGGA
TAAAACTTGTGCTTATTTTTCTTTACGGTCTTTAAAAAGGCCGTAATATCCAGCTGAACGGTCTG
GTTATAGGTACATTGAGCAACTGACTGAAATGCCTCAAAATGTTCTTTACGATGCCATTGGGATA
TATCAACGGTGGTATATCCAGTGATTTITITTCTCCATTTTAGCTTCCTTAGCTCCTGAAAATCTCG
ATAACTCAAAAAATACGCCCGGTAGTGATCTTATTTCATTATGGTGAAAGTTGGAACCTCTTACG
TGCCGATCAACGTCTCATTTTCGCCAAAAGTTGGCCCAGGGCTTCCCGGTATCAACAGGGACAC
CAGGATTTATTTATTCTGCGAAGTGATCTTCCGTCACAGGTATTTATTCGCGATAAGCTCATGGA
GCGGCGTAACCGTCGCACAGGAAGGACAGAGAAAGCGCGGATCTGGGAAGTGACGGACAGAAC
GGTCAGGACCTGGATTGGGGAGGCGGTTGCCGCCGCTGCTGCTGACGGTGTGACGTTCTCTGTTC
CGGTCACACCACATACGTTCCGCCATTCCTATGCGATGCACATGCTGTATGCCGGTATACCGCTG
AAAGTTCTGCAAAGCCTGATGGGACATAAGTCCATCAGTTCAACGGAAGTCTACACGAAGGTTT
TTGCGCTGGATGTGGCTGCCCGGCACCGGGTGCAGTTTGCGATGCCGGAGTCTGATGCGGTTGC
GATGCTGAAACAATTATCCTGAGAATAAATGCCTTGGCCTTTATATGGAAATGTGGAACTGAGT
GGATATGCTGTTTTTGTCTGTTAAACAGAGAAGCTGGCTGTTATCCACTGAGAAGCGAACGAAA
CAGTCGGGAAAATCTCCCATTATCGTAGAGATCCGCATTATTAATCTCAGGAGCCTGTGTAGCGT
TTATAGGAAGTAGTGTTCTGTCATGATGCCTGCAAGCGGTAACGAAAACGATTTGAATATGCCTT
CAGGAACAATAGAAATCTTCGTGCGGTGTTACGTTGAAGTGGAGCGGATTATGTCAGCAATGGA
CAGAACAACCTAATGAACACAGAACCATGATGTGGTCTGTCCTTTTACAGCCAGTAGTGCTCGC
CGCAGTCGAGCGACAGGGCGAAGCCCTCGAGTGAGCGAGGAAGCACCAGGGAACAGCACTTAT
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ATATTCTGCTTACACACGATGCCTGAAAAAACTTCCCTTGGGGTTATCCACTTATCCACGGGGAT
ATTTTTATAATTATTTTTTTTATAGTTTTITAGATCTTCTTTTTTAGAGCGCCTTGTAGGCCTTTATC
CATGCTGGTTCTAGAGAAGGTGTTGTGACAAATTGCCCTTTCAGTGTGACAAATCACCCTCAAAT
GACAGTCCTGTCTGTGACAAATTGCCCTTAACCCTGTGACAAATTGCCCTCAGAAGAAGCTGTTT
TTTCACAAAGTTATCCCTGCTTATTGACTCTTTTTTATTTAGTGTGACAATCTAAAAACTTGTCAC
ACTTCACATGGATCTGTCATGGCGGAAACAGCGGTTATCAATCACAAGAAACGTAAAAATAGCC
CGCGAATCGTCCAGTCAAACGACCTCACTGAGGCGGCATATAGTCTCTCCCGGGATCAAAAACG
TATGCTGTATCTGTTCGTTGACCAGATCAGAAAATCTGATGGCACCCTACAGGAACATGACGGT
ATCTGCGAGATCCATGTTGCTAAATATGCTGAAATATTCGGATTGACCTCTGCGGAAGCCAGTA
AGGATATACGGCAGGCATTGAAGAGTTTCGCGGGGAAGGAAGTGGTTTTITATCGCCCTGAAGA
GGATGCCGGCGATGAAAAAGGCTATGAATCTTTTCCTTGGTTTATCAAACGTGCGCACAGTCCAT
CCAGAGGGCTTTACAGTGTACATATCAACCCATATCTCATTCCCTTCTTTATCGGGTTACAGAAC
CGGTTTACGCAGTTTCGGCTTAGTGAAACAAAAGAAATCACCAATCCGTATGCCATGCGTTTATA
CGAATCCCTGTGTCAGTATCGTAAGCCGGATGGCTCAGGCATCGTCTCTCTGAAAATCGACTGG
ATCATAGAGCGTTACCAGCTGCCTCAAAGTTACCAGCGTATGCCTGACTTCCGCCGCCGCTTCCT
GCAGGTCTGTGTTAATGAGATCAACAGCAGAACTCCAATGCGCCTCTCATACATTGAGAAAAAG
AAAGGCCGCCAGACGACTCATATCGTATTITTCCTTCCGCGATATCACTTCCATGACGACAGGATA
GTCTGAGGGTTATCTGTCACAGATTTGAGGGTGGTTCGTCACATTTGTTCTGACCTACTGAGGGT
AATTTGTCACAGTTTTGCTGTTTCCTTCAGCCTGCATGGATTTTCTCATACTTTTTGAACTGTAAT
TTTTAAGGAAGCCAAATTTGAGGGCAGTTTGTCACAGTTGATTTCCTTCTCTTTCCCTTCGTCATG
TGACCTGATATCGGGGGTTAGTTCGTCATCATTGATGAGGGTTGATTATCACAGTTTATTACTCT
GAATTGGCTATCCGCGTGTGTACCTCTACCTGGAGTTTTTCCCACGGTGGATATTTCTTCTTGCGC
TGAGCGTAAGAGCTATCTGACAGAACAGTTCTTCTTTGCTTCCTCGCCAGTTCGCTCGCTATGCT
CGGTTACACGGCTGCGGCGAGCGCTAGTGATAATAAGTGACTGAGGTATGTGCTCTTCTTATCTC
CTTTTGTAGTGTTGCTCTTATTTTAAACAACTTTGCGGTTTTTTGATGACTTTGCGATTTTGTTGTT
GCTTTGCAGTAAATTGCAAGATTTAATAAAAAAACGCAAAGCAATGATTAAAGGATGTTCAGAA
TGAAACTCATGGAAACACTTAACCAGTGCATAAACGCTGGTCATGAAATGACGAAGGCTATCGC
CATTGCACAGTTTAATGATGACAGCCCGGAAGCGAGGAAAATAACCCGGCGCTGGAGAATAGG
TGAAGCAGCGGATTTAGTTGGGGTTTCTTCTCAGGCTATCAGAGATGCCGAGAAAGCAGGGCGA
CTACCGCACCCGGATATGGAAATTCGAGGACGGGTTGAGCAACGTGTTGGTTATACAATTGAAC
AAATTAATCATATGCGTGATGTGTTITGGTACGCGATTGCGACGTGCTGAAGACGTATTTCCACCG
GTGATCGGGGTTGCTGCCCATAAAGGTGGCGTTTACAAAACCTCAGTTTCTGTTCATCTTGCTCA
GGATCTGGCTCTGAAGGGGCTACGTGTTTITGCTCGTGGAAGGTAACGACCCCCAGGGAACAGCC
TCAATGTATCACGGATGGGTACCAGATCTTCATATTCATGCAGAAGACACTCTCCTGCCTTTCTA
TCTTGGGGAAAAGGACGATGTCACTTATGCAATAAAGCCCACTTGCTGGCCGGGGCTTGACATT
ATTCCTTCCTGTCTGGCTCTGCACCGTATTGAAACTGAGTTAATGGGCAAATTTGATGAAGGTAA
ACTGCCCACCGATCCACACCTGATGCTCCGACTGGCCATTGAAACTGTTGCTCATGACTATGATG
TCATAGTTATTGACAGCGCGCCTAACCTGGGTATCGGCACGATTAATGTCGTATGTGCTGCTGAT
GTGCTGATTGTTCCCACGCCTGCTGAGTTGTTTGACTACACCTCCGCACTGCAGTTTTTCGATATG
CTTCGTGATCTGCTCAAGAACGTTGATCTTAAAGGGTTCGAGCCTGATGTACGTATTTTGCTTAC
CAAATACAGCAATAGTAATGGCTCTCAGTCCCCGTGGATGGAGGAGCAAATTCGGGATGCCTGG
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GGAAGCATGGTTCTAAAAAATGTTGTACGTGAAACGGATGAAGTTGGTAAAGGTCAGATCCGGA
TGAGAACTGTTTTTGAACAGGCCATTGATCAACGCTCTTCAACTGGTGCCTGGAGAAATGCTCTT
TCTATTTGGGAACCTGTCTGCAATGAAATTTTCGATCGTCTGATTAAACCACGCTGGGAGATTAG
ATAATGAAGCGTGCGCCTGTTATTCCAAAACATACGCTCAATACTCAACCGGTTGAAGATACTTC
GTTATCGACACCAGCTGCCCCGATGGTGGATTCGTTAATTGCGCGCGTAGGAGTAATGGCTCGC
GGTAATGCCATTACTTTGCCTGTATGTGGTCGGGATGTGAAGTTTACTCTTGAAGTGCTCCGGGG
TGATAGTGTTGAGAAGACCTCTCGGGTATGGTCAGGTAATGAACGTGACCAGGAGCTGCTTACT
GAGGACGCACTGGATGATCTCATCCCTTCTTTTCTACTGACTGGTCAACAGACACCGGCGTTCGG
TCGAAGAGTATCTGGTGTCATAGAAATTGCCGATGGGAGTCGCCGTCGTAAAGCTGCTGCACTT
ACCGAAAGTGATTATCGTGTTCTGGTTGGCGAGCTGGATGATGAGCAGATGGCTGCATTATCCA
GATTGGGTAACGATTATCGCCCAACAAGTGCTTATGAACGTGGTCAGCGTTATGCAAGCCGATT
GCAGAATGAATTTGCTGGAAATATTTCTGCGCTGGCTGATGCGGAAAATATTITCACGTAAGATT
ATTACCCGCTGTATCAACACCGCCAAATTGCCTAAATCAGTTGTTGCTCTTITTTTCTCACCCCGGT
GAACTATCTGCCCGGTCAGGTGATGCACTTCAAAAAGCCTTTACAGATAAAGAGGAATTACTTA
AGCAGCAGGCATCTAACCTTCATGAGCAGAAAAAAGCTGGGGTGATATTTGAAGCTGAAGAAG
TTATCACTCTTTTAACTTCTGTGCTTAAAACGTCATCTGCATCAAGAACTAGTTTAAGCTCACGA
CATCAGTTTGCTCCTGGAGCGACAGTATTGTATAAGGGCGATAAAATGGTGCTTAACCTGGACA
GGTCTCGTGTTCCAACTGAGTGTATAGAGAAAATTGAGGCCATTCTTAAGGAACTTGAAAAGCC
AGCACCCTGATGCGACCACGTTTITAGTCTACGTTTATCTGTCTTITACTTAATGTCCTTTGTTACAG
GCCAGAAAGCATAACTGGCCTGAATATTCTCTCTGGGCCCACTGTTCCACTTGTATCGTCGGTCT
GATAATCAGACTGGGACCACGGTCCCACTCGTATCGTCGGTCTGATTATTAGTCTGGGACCACG
GTCCCACTCGTATCGTCGGTCTGATTATTAGTCTGGGACCACGGTCCCACTCGTATCGTCGGTCT
GATAATCAGACTGGGACCACGGTCCCACTCGTATCGTCGGTCTGATTATTAGTCTGGGACCATGG
TCCCACTCGTATCGTCGGTCTGATTATTAGTCTGGGACCACGGTCCCACTCGTATCGTCGGTCTG
ATTATTAGTCTGGAACCACGGTCCCACTCGTATCGTCGGTCTGATTATTAGTCTGGGACCACGGT
CCCACTCGTATCGTCGGTCTGATTATTAGTCTGGGACCACGATCCCACTCGTGTTGTCGGTCTGA
TTATCGGTCTGGGACCACGGTCCCACTTGTATTGTCGATCAGACTATCAGCGTGAGACTACGATT
CCATCAATGCCTGTCAAGGGCAAGTATTGACATGTCGTCGTAACCTGTAGAACGGAGTAACCTC
GGTGTGCGGTTGTATGCCTGCTGTGGATTGCTGCTGTGTCCTGCTTATCCACAACATTTTGCGCA
CGGTTATGTGGACAAAATACCTGGTTACCCAGGCCGTGCCGGCACGTTAACCGGGCTGCATCCG
ATGCAAGTGTGTCGCTGTCGACGAGCTCGCGAGCTCGGACATGAGGTTGCCCCGTATTCAGTGT
CGCTGATTTGTATTGTCTGAAGTTGTTTITACGTTAAGTTGATGCAGATCAATTAATACGATACCT
GCGTCATAATTGATTATTTGACGTGGTTTGATGGCCTCCACGCACGTTGTGATATGTAGATGATA
ATCATTATCACTTTACGGGTCCTTTCCGGTGATCCGACAGGTTACGGGGCGGCGACCTCGCGGGT
TTTCGCTATTTATGAAAATTTTCCGGTITAAGGCGTTTCCGTTCTTCTTCGTCATAACTTAATGTTT
TTATTTAAAATACCCTCTGAAAAGAAAGGAAACGACAGGTGCTGAAAGCGAGCTTTTTGGCCTC
TGTCGTTTCCTTTCTCTGTTTTTGTCCGTGGAATGAACAATGGAAGTCCGAGCTCATCGCTAATA
ACTTCGTATAGCATACATTATACGAAGTTATATTCGATGCGGCCGCAAGGGGTTCGCGTCAGCG
GGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGC
ACCATATGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCCATTC
GCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAG
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CTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCAC
GACGTTGTAAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTCGAGCTCGG
TACCCGGGGATCCTCGTTTAAAC

SEQ ID NO: 10 - Polynucleotide sequence encoding wild type ChAd155
CATCATCAATAATATACCTTATTTTGGATTGAAGCCAATATGATAATGAGATGGGCGGCGCGGG
GCGGGAGGCGGGETCCGGGGGCEGEGCCGECEGGCAEGGECEGTGTGGCGGAAGTGGACTTTGTAA
GTGTGGCGGATGTGACTTGCTAGTGCCGGGCGCGGTAAAAGTGACGTTTTCCGTGCGCGACAAC
GCCCACGGGAAGTGACATTTTTCCCGCGGTTTTTACCGGATGTTGTAGTGAATTTGGGCGTAACC
AAGTAAGATTTGGCCATTTTCGCGGGAAAACTGAAACGGGGAAGTGAAATCTGATTAATTTCGC
GTTAGTCATACCGCGTAATATTTGTCGAGGGCCGAGGGACTTTGGCCGATTACGTGGAGGACTC
GCCCAGGTGTTTTTTGAGGTGAATTTCCGCGTTCCGGGTCAAAGTCTCCGTTTTATTATTATAGTC
AGCTGACGCGGAGTGTATTTATACCCTCTGATCTCGTCAAGTGGCCACTCTTGAGTGCCAGCGAG
TAGAGTTTTCTCCTCTGCCGCTCTCCGCTCCGCTCCGCTCGGCTCTGACACCGGGGAAAAAATGA
GACATTTCACCTACGATGGCGGTGTGCTCACCGGCCAGCTGGCTGCTGAAGTCCTGGACACCCT
GATCGAGGAGGTATTGGCCGATAATTATCCTCCCTCGACTCCTTTTGAGCCACCTACACTTCACG
AACTCTACGATCTGGATGTGGTGGGGCCCAGCGATCCGAACGAGCAGGCGGTTTCCAGTTTTTTT
CCAGAGTCCATGTTGTTGGCCAGCCAGGAGGGGGTCGAACTTGAGACCCCTCCTCCGATCGTGG
ATTCCCCCGATCCGCCGCAGCTGACTAGGCAGCCCGAGCGCTGTGCGGGACCTGAGACTATGCC
CCAGCTGCTACCTGAGGTGATCGATCTCACCTGTAATGAGTCTGGTTTTCCACCCAGCGAGGATG
AGGACGAAGAGGGTGAGCAGTTTGTGTTAGATTCTGTGGAACAACCCGGGCGAGGATGCAGGT
CTTGTCAATATCACCGGAAAAACACAGGAGACTCCCAGATTATGTGTTCTCTGTGTTATATGAAG
ATGACCTGTATGTTTATTTACAGTAAGTTTATCATCTGTGGGCAGGTGGGCTATAGTGTGGGTGG
TGGTCTTTGGGGGGTTTTTTAATATATGTCAGGGGTTATGCTGAAGACTTTTTTATTGTGATTTTT
AAAGGTCCAGTGTCTGAGCCCGAGCAAGAACCTGAACCGGAGCCTGAGCCTTCTCGCCCCAGGA
GAAAGCCTGTAATCTTAACTAGACCCAGCGCACCGGTAGCGAGAGGCCTCAGCAGCGCGGAGA
CCACCGACTCCGGTGCTTCCTCATCACCCCCGGAGATTCACCCCCTGGTGCCCCTGTGTCCCGTT
AAGCCCGTTGCCGTGAGAGTCAGTGGGCGGCGGTCTGCTGTGGAGTGCATTGAGGACTTGCTTT
TTGATTCACAGGAACCTTTGGACTTGAGCTTGAAACGCCCCAGGCATTAAACCTGGTCACCTGG
ACTGAATGAGTTGACGCCTATGTTTGCTTTTGAATGACTTAATGTGTATAGATAATAAAGAGTGA
GATAATGTTTTAATTGCATGGTGTGTTTAACTTGGGCGGAGTCTGCTGGGTATATAAGCTTCCCT
GGGCTAAACTTGGTTACACTTGACCTCATGGAGGCCTGGGAGTGTTTGGAGAACTTTGCCGGAG
TTCGTGCCTTGCTGGACGAGAGCTCTAACAATACCTCTTGGTGGTGGAGGTATTTGTGGGGCTCT
CCCCAGGGCAAGTTAGTTTGTAGAATCAAGGAGGATTACAAGTGGGAATTTGAAGAGCTTTTGA
AATCCTGTGGTGAGCTATTGGATTCTTTGAATCTAGGCCACCAGGCTCTCTTCCAGGAGAAGGTC
ATCAGGACTTTGGATTTTTCCACACCGGGGCGCATTGCAGCCGCGGTTGCTTTTCTAGCTTTTTITG
AAGGATAGATGGAGCGAAGAGACCCACTTGAGTTCGGGCTACGTCCTGGATTTTCTGGCCATGC
AACTGTGGAGAGCATGGATCAGACACAAGAACAGGCTGCAACTGTTGTCTTCCGTCCGCCCGTT
GCTGATTCCGGCGGAGGAGCAACAGGCCGGGTCAGAGGACCGGGCCCGTCGGGATCCGGAGGA
GAGGGCACCGAGGCCGGGCGAGAGGAGCGCGCTGAACCTGGGAACCGGGCTGAGCGGCCATCC
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ACATCGGGAGTGAATGTCGGGCAGGTGGTGGATCTTITITCCAGAACTGCGGCGGATTTTGACTA
TTAGGGAGGATGGGCAATTTGTTAAGGGTCTTAAGAGGGAGAGGGGGGCTTCTGAGCATAACG
AGGAGGCCAGTAATTTAGCTTTTAGCTTGATGACCAGACACCGTCCAGAGTGCATCACTTTTCAG
CAGATTAAGGACAATTGTGCCAATGAGTTGGATCTGTTGGGTCAGAAGTATAGCATAGAGCAGC
TGACCACTTACTGGCTGCAGCCGGGTGATGATCTGGAGGAAGCTATTAGGGTGTATGCTAAGGT
GGCCCTGCGGCCCGATTGCAAGTACAAGCTCAAGGGGCTGGTGAATATCAGGAATTGTTGCTAC
ATTTCTGGCAACGGGGCGGAGGTGGAGATAGAGACCGAAGACAGGGTGGCTTTCAGATGCAGC
ATGATGAATATGTGGCCGGGGGTGCTGGGCATGGACGGGGTGGTGATTATGAATGTGAGGTTCA
CGGGGCCCAACTTTAACGGCACGGTGTTTTTGGGGAACACCAACCTGGTCCTGCACGGGGTGAG
CTTCTATGGGTTTAACAACACCTGTGTGGAGGCCTGGACCGATGTGAAGGTCCGCGGTTGCGCCT
TTTATGGATGTTGGAAGGCCATAGTGAGCCGCCCTAAGAGCAGGAGTTCCATTAAGAAATGCTT
GTTTGAGAGGTGCACCTTGGGGATCCTGGCCGAGGGCAACTGCAGGGTGCGCCACAATGTGGCC
TCCGAGTGCGGTTGCTTCATGCTAGTCAAGAGCGTGGCGGTAATCAAGCATAATATGGTGTGCG
GCAACAGCGAGGACAAGGCCTCACAGATGCTGACCTGCACGGATGGCAACTGCCACTTGCTGAA
GACCATCCATGTAACCAGCCACAGCCGGAAGGCCTGGCCCGTGTTCGAGCACAACTTGCTGACC
CGCTGCTCCTTGCATCTGGGCAACAGGCGGGGGGTGTTCCTGCCCTATCAATGCAACTTTAGTCA
CACCAAGATCTTGCTAGAGCCCGAGAGCATGTCCAAGGTGAACTTGAACGGGGTGTTTGACATG
ACCATGAAGATCTGGAAGGTGCTGAGGTACGACGAGACCAGGTCCCGGTGCAGACCCTGCGAG
TGCGGGGGCAAGCATATGAGGAACCAGCCCGTGATGCTGGATGTGACCGAGGAGCTGAGGACA
GACCACTTGGTTCTGGCCTGCACCAGGGCCGAGTTTGGTTCTAGCGATGAAGACACAGATTGAG
GTGGGTGAGTGGGCGTGGCCTGGGGTGGTCATGAAAATATATAAGTTGGGGGTCTTAGGGTCTC
TTTATTTGTGTTGCAGAGACCGCCGGAGCCATGAGCGGGAGCAGCAGCAGCAGCAGTAGCAGCA
GCGCCTTGGATGGCAGCATCGTGAGCCCTTATTTGACGACGCGGATGCCCCACTGGGCCGGGGT
GCGTCAGAATGTGATGGGCTCCAGCATCGACGGCCGACCCGTCCTGCCCGCAAATTCCGCCACG
CTGACCTATGCGACCGTCGCGGGGACGCCGTTGGACGCCACCGCCGCCGCCGCCGCCACCGCAG
CCGCCTCGGCCGTGCGCAGCCTGGCCACGGACTTTGCATTCCTGGGACCACTGGCGACAGGGGC
TACTTCTCGGGCCGCTGCTGCCGCCGTTCGCGATGACAAGCTGACCGCCCTGCTGGCGCAGTTGG
ATGCGCTTACTCGGGAACTGGGTGACCTTTCTCAGCAGGTCATGGCCCTGCGCCAGCAGGTCTCC
TCCCTGCAAGCTGGCGGGAATGCTTCTCCCACAAATGCCGTTTAAGATAAATAAAACCAGACTC
TGTTTGGATTAAAGAAAAGTAGCAAGTGCATTGCTCTCTTTATTTCATAATTTTCCGCGCGCGAT
AGGCCCTAGACCAGCGTTCTCGGTCGTTGAGGGTGCGGTGTATCTTCTCCAGGACGTGGTAGAG
GTGGCTCTGGACGTTGAGATACATGGGCATGAGCCCGTCCCGGGGGTGGAGGTAGCACCACTGC
AGAGCTTCATGCTCCGGGGTGGTGTTGTAGATGATCCAGTCGTAGCAGGAGCGCTGGGCATGGT
GCCTAAAAATGTCCTTCAGCAGCAGGCCGATGGCCAGGGGGAGGCCCTTGGTGTAAGTGTTTAC
AAAACGGTTAAGTTGGGAAGGGTGCATTCGGGGAGAGATGATGTGCATCTTGGACTGTATTTTT
AGATTGGCGATGTTTCCGCCCAGATCCCTTCTGGGATTCATGTTGTGCAGGACCACCAGTACAGT
GTATCCGGTGCACTTGGGGAATTTGTCATGCAGCTTAGAGGGAAAAGCGTGGAAGAACTTGGAG
ACGCCTTTGTGGCCTCCCAGATTTTCCATGCATTCGTCCATGATGATGGCAATGGGCCCGCGGGA
GGCAGCTTGGGCAAAGATATTTCTGGGGTCGCTGACGTCGTAGTTGTGTTCCAGGGTGAGGTCG
TCATAGGCCATTTTTACAAAGCGCGGGCGGAGGGTGCCCGACTGGGGGATGATGGTCCCCTCTG
GCCCTGGGGCGTAGTTGCCCTCGCAGATCTGCATTTCCCAGGCCTTAATCTCGGAGGGGGGAAT
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CATATCCACCTGCGGGGCGATGAAGAAAACGGTTTCCGGAGCCGGGGAGATTAACTGGGATGA
GAGCAGGTTTCTAAGCAGCTGTGATTTTCCACAACCGGTGGGCCCATAAATAACACCTATAACC
GGTTGCAGCTGGTAGTTTAGAGAGCTGCAGCTGCCGTCGTCCCGGAGGAGGGGGGCCACCTCGT
TGAGCATGTCCCTGACGCGCATGTTCTCCCCGACCAGATCCGCCAGAAGGCGCTCGCCGCCCAG
GGACAGCAGCTCTTGCAAGGAAGCAAAGTTTTTCAGCGGCTTGAGGCCGTCCGCCGTGGGCATG
TTTTTCAGGGTCTGGCTCAGCAGCTCCAGGCGGTCCCAGAGCTCGGTGACGTGCTCTACGGCATC
TCTATCCAGCATATCTCCTCGTTTCGCGGGTTGGGGCGACTTTCGCTGTAGGGCACCAAGCGGTG
GTCGTCCAGCGGGGCCAGAGTCATGTCCTTCCATGGGCGCAGGGTCCTCGTCAGGGTGGTCTGG
GTCACGGTGAAGGGGTGCGCTCCGGGCTGAGCGCTTGCCAAGGTGCGCTTGAGGCTGGTTCTGC
TGGTGCTGAAGCGCTGCCGGTCTTCGCCCTGCGCGTCGGCCAGGTAGCATTTGACCATGGTGTCA
TAGTCCAGCCCCTCCGCGGCGTGTCCCTTGGCGCGCAGCTTGCCCTTGGAGGTGGCGCCGCACG
AGGGGCAGAGCAGGCTCTTGAGCGCGTAGAGCTTGGGGGCGAGGAAGACCGATTCGGGGGAGT
AGGCGTCCGCGCCGCAGACCCCGCACACGGTCTCGCACTCCACCAGCCAGGTGAGCTCGGGGCG
CGCCGGGTCAAAAACCAGGTTTCCCCCATGCTTTTTGATGCGTTTCTTACCTCGGGTCTCCATGA
GGTGGTGTCCCCGCTCGGTGACGAAGAGGCTGTCCGTGTCTCCGTAGACCGACTTGAGGGGTCT
TTTCTCCAGGGGGGTCCCTCGGTCTTCCTCGTAGAGGAACTCGGACCACTCTGAGACGAAGGCC
CGCGTCCAGGCCAGGACGAAGGAGGCTATGTGGGAGGGGTAGCGGTCGTTGTCCACTAGGGGG
TCCACCTTCTCCAAGGTGTGAAGACACATGTCGCCTTCCTCGGCGTCCAGGAAGGTGATTGGCTT
GTAGGTGTAGGCCACGTGACCGGGGGTTCCTGACGGGGGGGTATAAAAGGGGGTGGGGGCGCG
CTCGTCGTCACTCTCTTCCGCATCGCTGTCTGCGAGGGCCAGCTGCTGGGGTGAGTATTCCCTCT
CGAAGGCGGGCATGACCTCCGCGCTGAGGTTGTCAGTTITCCAAAAACGAGGAGGATTTGATGTT
CACCTGTCCCGAGGTGATACCTTTGAGGGTACCCGCGTCCATCTGGTCAGAAAACACGATCTTTT
TATTGTCCAGCTTGGTGGCGAACGACCCGTAGAGGGCGTTGGAGAGCAGCTTGGCGATGGAGCG
CAGGGTCTGGTTCTTGTCCCTGTCGGCGCGCTCCTTGGCCGCGATGTTGAGCTGCACGTACTCGC
GCGCGACGCAGCGCCACTCGGGGAAGACGGTGGTGCGCTCGTCGGGCACCAGGCGCACGCGCC
AGCCGCGGTTGTGCAGGGTGACCAGGTCCACGCTGGTGGCGACCTCGCCGCGCAGGCGCTCGTT
GGTCCAGCAGAGACGGCCGCCCTTGCGCGAGCAGAAGGGGGGCAGGGGGTCGAGCTGGGTCTC
GTCCGGGGGGTCCGCGTCCACGGTGAAAACCCCGGGGCGCAGGCGCGCGTCGAAGTAGTCTATC
TTGCAACCTTGCATGTCCAGCGCCTGCTGCCAGTCGCGGGCGGCGAGCGCGCGCTCGTAGGGGT
TGAGCGGCGGGCCCCAGGGCATGGOGGTGGGTGAGTGCGGAGGCGTACATGCCGCAGATGTCAT
AGACGTAGAGGGGCTCCCGCAGGACCCCGATGTAGGTGGGGTAGCAGCGGCCGCCGCGGATGC
TGGCGCGCACGTAGTCATACAGCTCGTGCGAGGGGGCGAGGAGGTCGGGGCCCAGGTTGGTGC
GGGCGGGGCGCTCCGCGCGGAAGACGATCTGCCTGAAGATGGCATGCGAGTTGGAAGAGATGG
TGGGGCGCTGGAAGACGTTGAAGCTGGCGTCCTGCAGGCCGACGGCGTCGCGCACGAAGGAGG
CGTAGGAGTCGCGCAGCTTGTGTACCAGCTCGGCGGTGACCTGCACGTCGAGCGCGCAGTAGTC
GAGGGTCTCGCGGATGATGTCATATTTAGCCTGCCCCTTCTTTTTCCACAGCTCGCGGTTGAGGA
CAAACTCTTCGCGGTCTTTCCAGTACTCTTGGATCGGGAAACCGTCCGGTTCCGAACGGTAAGAG
CCTAGCATGTAGAACTGGTTGACGGCCTGGTAGGCGCAGCAGCCCTTCTCCACGGGGAGGGCGT
AGGCCTGCGCGGCCTTGCGGAGCGAGGTGTGGGTCAGGGCGAAGGTGTCCCTGACCATGACTTT
GAGGTACTGGTGCTTGAAGTCGGAGTCGTCGCAGCCGCCCCGCTCCCAGAGCGAGAAGTCGGTG
CGCTTCTTGGAGCGGGGGTTGGGCAGAGCGAAGGTGACATCGTTGAAGAGGATTTTGCCCGCGC
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GGGGCATGAAGTTGCGGGTGATGCGGAAGGGCCCCGGCACTTCAGAGCGGTTGTTGATGACCTG
GGCGGCGAGCACGATCTCGTCGAAGCCGTTGATGTTGTGGCCCACGATGTAGAGTTCCAGGAAG
CGGGGCCGGCCCTTTACGGTGGGCAGCTTCTTTAGCTCTTCGTAGGTGAGCTCCTCGGGCGAGGC
GAGGCCGTGCTCGGCCAGGGCCCAGTCCGCGAGGTGCGGGTTGTCTCTGAGGAAGGACTTCCAG
AGGTCGCGGGCCAGGAGGGTCTGCAGGCGGTCTCTGAAGGTCCTGAACTGGCGGCCCACGGCCA
TTTTTTCGGGGGTGATGCAGTAGAAGGTGAGGGGGTCTTGCTGCCAGCGGTCCCAGTCGAGCTG
CAGGGCGAGGTCGCGCGCGGCGGTGACCAGGCGCTCGTCGCCCCCGAATTITCATGACCAGCATG
AAGGGCACGAGCTGCTTTCCGAAGGCCCCCATCCAAGTGTAGGTCTCTACATCGTAGGTGACAA
AGAGGCGCTCCGTGCGAGGATGCGAGCCGATCGGGAAGAACTGGATCTCCCGCCACCAGTTGG
AGGAGTGGCTGTTGATGTGGTGGAAGTAGAAGTCCCGTCGCCGGGCCGAACACTCGTGCTGGCT
TTTGTAAAAGCGAGCGCAGTACTGGCAGCGCTGCACGGGCTGTACCTCATGCACGAGATGCACC
TTTCGCCCGCGCACGAGGAAGCCGAGGGGAAATCTGAGCCCCCCGCCTGGCTCGCGGCATGGCT
GGTTCTCTTCTACTTTGGATGCGTGTCCGTCTCCGTCTGGCTCCTCGAGGGGTGTTACGGTGGAG
CGGACCACCACGCCGCGCGAGCCGCAGGTCCAGATATCGGCGCGCGGCGGTCGGAGTTTGATGA
CGACATCGCGCAGCTGGGAGCTGTCCATGGTCTGGAGCTCCCGCGGCGGCGGCAGGTCAGCCGG
GAGTTCTTGCAGGTTCACCTCGCAGAGTCGGGCCAGGGCGCGGGGCAGGTCTAGGTGGTACCTG
ATCTCTAGGGGCGTGTTGGTGGCGGCGTCGATGGCTTGCAGGAGCCCGCAGCCCCGGGGGGCGA
CGACGGTGCCCCGCGGGGTGGTGGTGGTGGTGGCGGTGCAGCTCAGAAGCGGTGCCGCGGGCG
GGCCCCCGGAGGTAGGGGGGGCTCCGGTCCCGCGGGCAGGGGCGGCAGCGGCACGTCGGCGTG
GAGCGCGGGCAGGAGTTGGTGCTGTGCCCGGAGGTTGCTGGCGAAGGCGACGACGCGGCGGTT
GATCTCCTGGATCTGGCGCCTCTGCGTGAAGACGACGGGCCCGGTGAGCTTGAACCTGAAAGAG
AGTTCGACAGAATCAATCTCGGTGTCATTGACCGCGGCCTGGCGCAGGATCTCCTGCACGTCTCC
CGAGTTGTCTTGGTAGGCGATCTCGGCCATGAACTGCTCGATCTCTTCCTCCTGGAGGTCTCCGC
GTCCGGCGCGTTCCACGGTGGCCGCCAGGTCGTTGGAGATGCGCCCCATGAGCTGCGAGAAGGC
GTTGAGTCCGCCCTCGTTCCAGACTCGGCTGTAGACCACGCCCCCCTGGTCATCGCGGGCGCGCA
TGACCACCTGCGCGAGGTTGAGCTCCACGTGCCGCGCGAAGACGGCGTAGTTGCGCAGACGCTG
GAAGAGGTAGTTGAGGGTGGTGGCGGTGTGCTCGGCCACGAAGAAGTTCATGACCCAGCGGCG
CAACGTGGATTCGTTGATGTCCCCCAAGGCCTCCAGCCGTTCCATGGCCTCGTAGAAGTCCACGG
CGAAGTTGAAAAACTGGGAGTTGCGCGCCGACACGGTCAACTCCTCCTCCAGAAGACGGATGAG
CTCGGCGACGGTGTCGCGCACCTCGCGCTCGAAGGCTATGGGGATCTCTTCCTCCGCTAGCATCA
CCACCTCCTCCTCTTCCTCCTCTTCTGGCACTTCCATGATGGCTTCCTCCTCTTCGGGGGGTGGCG
GCGGCGGCGETGGGGGAGGGGGCGCTCTGCGCCGGCGGCGGCGCACCGGGAGGCGGTCCACGA
AGCGCGCGATCATCTCCCCGCGGCGGCGGCGCATGGTCTCGGTGACGGCGCGGCCGTTCTCCCG
GGGGCGCAGTTGGAAGACGCCGCCGGACATCTGGTGCTGGGGCGGGTGGCCGTGAGGCAGCGA
GACGGCGCTGACGATGCATCTCAACAATTGCTGCGTAGGTACGCCGCCGAGGGACCTGAGGGAG
TCCATATCCACCGGATCCGAAAACCTTTCGAGGAAGGCGTCTAACCAGTCGCAGTCGCAAGGTA
GGCTGAGCACCGTGGCGGGCOGCGGGGEETCGGGGGGAGTGTCTGGCGGAGGTGCTGCTGATGA
TGTAATTGAAGTAGGCGGACTTGACACGGCGGATGGTCGACAGGAGCACCATGTCCTTGGGTCC
GGCCTGCTGGATGCGGAGGCGGTCGGCTATGCCCCAGGCTTCGTTCTGGCATCGGCGCAGGTCC
TTGTAGTAGTCTTGCATGAGCCTTTCCACCGGCACCTCTTCTCCTTCCTCTTCTGCTTCTTCCATGT
CTGCTTCGGCCCTGGGGCGGCECCGCGCCCCCCTGCCCCCCATGCGCGTGACCCCGAACCCCCTG
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AGCGGTTGGAGCAGGGCCAGGTCGGCGACGACGCGCTCGGCCAGGATGGCCTGCTGCACCTGC
GTGAGGGTGGTTTGGAAGTCATCCAAGTCCACGAAGCGGTGGTAGGCGCCCGTGTTGATGGTGT
AGGTGCAGTTGGCCATGACGGACCAGTTGACGGTCTGGTGGCCCGGTTGCGACATCTCGGTGTA
CCTGAGTCGCGAGTAGGCGCGGGAGTCGAAGACGTAGTCGTTGCAAGTCCGCACCAGGTACTGG
TAGCCCACCAGGAAGTGCGGCGGCGGCTGGCGGTAGAGGGGCCAGCGCAGGGTGGCGGGGGCT
CCGGGGGCCAGGTCTTCCAGCATGAGGCGGTGGTAGGCGTAGATGTACCTGGACATCCAGGTGA
TACCCGCGGCGGTGGTGGAGGCGCGCGGGAAGTCGCGCACCCGGTTCCAGATGTTGCGCAGGG
GCAGAAAGTGCTCCATGGTAGGCGTGCTCTGTCCAGTCAGACGCGCGCAGTCGTTGATACTCTA
GACCAGGGAAAACGAAAGCCGGTCAGCGGGCACTCTTCCGTGGTCTGGTGAATAGATCGCAAG
GGTATCATGGCGGAGGGCCTCGGTTCGAGCCCCGGGTCCGGGCCGGACGGTCCGCCATGATCCA
CGCGGTTACCGCCCGCGTGTCGAACCCAGGTGTGCGACGTCAGACAACGGTGGAGTGTTCCTTT
TGGCGTTTTTCTGGCCGGGCGCCGGCGCCGCGTAAGAGACTAAGCCGCGAAAGCGAAAGCAGTA
AGTGGCTCGCTCCCCGTAGCCGGAGGGATCCTTGCTAAGGGTTGCGTTGCGGCGAACCCCGGTT
CGAATCCCGTACTCGGGCCGGCCGGACCCGCGGCTAAGGTGTTGGATTGGCCTCCCCCTCGTAT
AAAGACCCCGCTTGCGGATTGACTCCGGACACGGGGACGAGCCCCTTTTATTTITGCTTITCCCCA
GATGCATCCGGTGCTGCGGCAGATGCGCCCCCCGCCCCAGCAGCAGCAACAACACCAGCAAGA
GCGGCAGCAACAGCAGCGGGAGTCATGCAGGGCCCCCTCACCCACCCTCGGCGGGCCGGCCAC
CTCGGCGTCCGCGGCCOTGTCTGGCGCCTGCGGCGGCGGCGGGGGGCCGGCTGACGACCCCGAG
GAGCCCCCGCGGCGCAGGGCCAGACACTACCTGGACCTGGAGGAGGGCGAGGGCCTGGCGCGG
CTGGGGGCGCCOTCTCCCGAGCGCCACCCGCGGGTGCAGCTGAAGCGCGACTCGCGCGAGGCAT
ACGTGCCTCGGCAGAACCTGTTCAGGGACCGCGCGGGCGAGGAGCCCGAGGAGATGCGGGACA
GGAGGTTCAGCGCAGGGCGGGAGCTGCGGCAGGGGCTGAACCGCGAGCGGCTGCTGCGCGAGG
AGGACTTTGAGCCCGACGCGCGGACGGGGATCAGCCCCGCGCGCGCGCACGTGGCGGCCGCCG
ACCTGGTGACGGCGTACGAGCAGACGGTGAACCAGGAGATCAACTTCCAAAAGAGTTTCAACA
ACCACGTGCGCACGCTGGTGGCGCGCGAGGAGGTGACCATCGGGCTGATGCACCTGTGGGACTT
TGTAAGCGCGCTGGTGCAGAACCCCAACAGCAAGCCTCTGACGGCGCAGCTGTTCCTGATAGTG
CAGCACAGCAGGGACAACGAGGCGTTTAGGGACGCGCTGCTGAACATCACCGAGCCCGAGGGT
CGOTGGCTGCTGGACCTGATTAACATCCTGCAGAGCATAGTGGTGCAGGAGCGCAGCCTGAGCC
TGGCCGACAAGGTGGCGGCCATCAACTACTCGATGCTGAGCCTGGGCAAGTTTTACGCGCGCAA
GATCTACCAGACGCCGTACGTGCCCATAGACAAGGAGGTGAAGATCGACGGTTTTTACATGCGC
ATGGCGCTGAAGGTGCTCACCCTGAGCGACGACCTGGGCGTGTACCGCAACGAGCGCATCCACA
AGGCCGTGAGCGTGAGCCGGCGGCGCGAGCTGAGCGACCGCGAGCTGATGCACAGCCTGCAGC
GGGCGCTGGCEGEGECECCGGCAGCGGCGACAGGGAGGCGGAGTCCTACTTCGATGCGGGGGCGG
ACCTGCGCTGGGCGCCCAGCCGGCGGGECCCTGGAGGCCGCGGGGGTCCGCGAGGACTATGACG
AGGACGGCGAGGAGGATGAGGAGTACGAGCTAGAGGAGGGCGAGTACCTGGACTAAACCGCG
GGTGGTGTTTCCGGTAGATGCAAGACCCGAACGTGGTGGACCCGGCGCTGCGGGCGGCTCTGCA
GAGCCAGCCGTCCGGCCTTAACTCCTCAGACGACTGGCGACAGGTCATGGACCGCATCATGTCG
CTGACGGCGCGTAACCCGGACGCGTTCCGGCAGCAGCCGCAGGCCAACAGGCTCTCCGCCATCC
TGGAGGCGGTGGTGCCTGCGCGCTCGAACCCCACGCACGAGAAGGTGCTGGCCATAGTGAACGC
GCTGGCCGAGAACAGGGCCATCCGCCCGGACGAGGCCGGGCTGGTGTACGACGCGCTGCTGCA
GCGCGTGGCCCGCTACAACAGCGGCAACGTGCAGACCAACCTGGACCGGCTGGTGGGGGACGT
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GCGCGAGGCGGTGGCGCAGCGCGAGCGCGCGGATCGGCAGGGCAACCTGGGCTCCATGGTGGC
GCTGAATGCCTTCCTGAGCACGCAGCCGGCCAACGTGCCGCGGGGGCAGGAAGACTACACCAA
CTTTGTGAGCGCGCTGCGGCTGATGGTGACCGAGACCCCCCAGAGCGAGGTGTACCAGTCGGGC
CCGGACTACTTCTTCCAGACCAGCAGACAGGGCCTGCAGACGGTGAACCTGAGCCAGGCTTTCA
AGAACCTGCGGGGGCTGTGGGGCGTGAAGGCGCCCACCGGCGACCGGGCGACGGTGTCCAGCC
TGCTGACGCCCAACTCGCGCCTGCTGCTGCTGCTGATCGCGCCGTTCACGGACAGCGGCAGCGT
GTCCCGGGACACCTACCTGGGGCACCTGCTGACCCTGTACCGCGAGGCCATCGGGCAGGCGCAG
GTGGACGAGCACACCTTCCAGGAGATCACCAGCGTGAGCCGCGCGCTGGGGCAGGAGGACACG
AGCAGCCTGGAGGCGACTCTGAACTACCTGCTGACCAACCGGCGGCAGAAGATTCCCTCGCTGC
ACAGCCTGACCTCCGAGGAGGAGCGCATCTTGCGCTACGTGCAGCAGAGCGTGAGCCTGAACCT
GATGCGCGACGGGGTGACGCCCAGCGTGGCGCTGGACATGACCGCGCGCAACATGGAACCGGG
CATGTACGCCGCGCACCGGCCTTACATCAACCGCCTGATGGACTACCTGCATCGCGCGGCGGCC
GTGAACCCCGAGTACTTTACCAACGCCATCCTGAACCCGCACTGGCTCCCGCCGCCCGGGTTCTA
CAGCGGGGGCTTCGAGGTCCCGGAGACCAACGATGGCTTCCTGTGGGACGACATGGACGACAG
CGTGTTCTCCCCGCGGCCGCAGGCGCTGGCGGAAGCGTCCCTGCTGCGTCCCAAGAAGGAGGAG
GAGGAGGAGGCGAGTCGCCGCCGCGGCAGCAGCGGCGTGGCTTCTCTGTCCGAGCTGGGGGCG
GCAGCCGCCGCGCGCCCCGGOETCCCTGGGCGGCAGCCCCTTITCCGAGCCTGGTGGGGTCTCTGC
ACAGCGAGCGCACCACCCGCCCTCGGCTGCTGGGCGAGGACGAGTACCTGAATAACTCCCTGCT
GCAGCCGGTGCGGGAGAAAAACCTGCCTCCCGCCTTCCCCAACAACGGGATAGAGAGCCTGGTG
GACAAGATGAGCAGATGGAAGACCTATGCGCAGGAGCACAGGGACGCGCCTGCGCTCCGGCCG
CCCACGCGGCGCCAGCGCCACGACCGGCAGCGGGGGCTGGTGTGGGATGACGAGGACTCCGCG
GACGATAGCAGCGTGCTGGACCTGGGAGGGAGCGGCAACCCGTTCGCGCACCTGCGCCCCCGCC
TGGGGAGGATGTTTTAAAAAAAAAAAAAAAAAGCAAGAAGCATGATGCAAAAATTAAATAAAA
CTCACCAAGGCCATGGCGACCGAGCGTTGGTTTICTTGTGTTCCCTTCAGTATGCGGCGCGCGGCG
ATGTACCAGGAGGGACCTCCTCCCTCTTACGAGAGCGTGGTGGGCGCGGCGGCGGCGGCGCCCT
CTTCTCCCTTTGCGTCGCAGCTGCTGGAGCCGCCGTACGTGCCTCCGCGCTACCTGCGGCCTACG
GGGGGGAGAAACAGCATCCGTTACTCGGAGCTGGCGCCCCTGTTCGACACCACCCGGGTGTACC
TGGTGGACAACAAGTCGGCGGACGTGGCCTCCCTGAACTACCAGAACGACCACAGCAATTTTIT
GACCACGGTCATCCAGAACAATGACTACAGCCCGAGCGAGGCCAGCACCCAGACCATCAATCTG
GATGACCGGTCGCACTGGGGCGGCGACCTGAAAACCATCCTGCACACCAACATGCCCAACGTGA
ACGAGTTCATGTTCACCAATAAGTTCAAGGCGCGGGTGATGGTGTCGCGCTCGCACACCAAGGA
AGACCGGGTGGAGCTGAAGTACGAGTGGGTGGAGTTCGAGCTGCCAGAGGGCAACTACTCCGA
GACCATGACCATTGACCTGATGAACAACGCGATCGTGGAGCACTATCTGAAAGTGGGCAGGCAG
AACGGGGTCCTGGAGAGCGACATCGGGGTCAAGTTCGACACCAGGAACTTCCGCCTGGGGCTGG
ACCCCGTGACCGGGCTGGTTATGCCCGGGGTGTACACCAACGAGGCCTTCCATCCCGACATCAT
CCTGCTGCCCGGCTGCGGGGTGGACTTCACTTACAGCCGCCTGAGCAACCTCCTGGGCATCCGC
AAGCGGCAGCCCTTCCAGGAGGGCTTCAGGATCACCTACGAGGACCTGGAGGGGGGCAACATC
CCCGCGCTCCTCGATGTGGAGGCCTACCAGGATAGCTTGAAGGAAAATGAGGCGGGACAGGAG
GATACCGCCCCCGCCGCCTCCGCCGCCGCCGAGCAGGGCGAGGATGCTGCTGACACCGCGGCCG
CGGACGGGGCAGAGGCCGACCCCGCTATGGTGGTGGAGGCTCCCGAGCAGGAGGAGGACATGA
ATGACAGTGCGGTGCGCGGAGACACCTTCGTCACCCGGGGGGAGGAAAAGCAAGCGGAGGCCG
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AGGCCGCGGCCGAGGAAAAGCAACTGGCGGCAGCAGCGGCGGCGGCGGCGTTGGCCGCGGCGG
AGGCTGAGTCTGAGGGGACCAAGCCCGCCAAGGAGCCCGTGATTAAGCCCCTGACCGAAGATA
GCAAGAAGCGCAGTTACAACCTGCTCAAGGACAGCACCAACACCGCGTACCGCAGCTGGTACCT
GGCCTACAACTACGGCGACCCGTCGACGGGGGTGCGCTCCTGGACCCTGCTGTGCACGCCGGAC
GTGACCTGCGGCTCGGAGCAGGTGTACTGGTCGCTGCCCGACATGATGCAAGACCCCGTGACCT
TCCGCTCCACGCGGCAGGTCAGCAACTTCCCGGTGGTGGGCGCCGAGCTGCTGCCCGTGCACTC
CAAGAGCTTCTACAACGACCAGGCCGTCTACTCCCAGCTCATCCGCCAGTTCACCTCTCTGACCC
ACGTGTTCAATCGCTTTCCTGAGAACCAGATTCTGGCGCGCCCGCCCGCCCCCACCATCACCACC
GTCAGTGAAAACGTTCCTGCTCTCACAGATCACGGGACGCTACCGCTGCGCAACAGCATCGGAG
GAGTCCAGCGAGTGACCGTTACTGACGCCAGACGCCGCACCTGCCCCTACGTTTACAAGGCCTT
GGGCATAGTCTCGCCGCGCGTCCTTTCCAGCCGCACTTTTITGAGCAACACCACCATCATGTCCAT
CCTGATCTCACCCAGCAATAACTCCGGCTGGGGACTGCTGCGCGCGCCCAGCAAGATGTTCGGA
GGGGCGAGGAAGCGTTCCGAGCAGCACCCCGTGCGCETGCGCGGGCACTTCCGCGCCCCCTGGG
GAGCGCACAAACGCGGCCGCGCGGGGCGCACCACCGTGGACGACGCCATCGACTCGGTGGTGG
AGCAGGCGCGCAACTACAGGCCCGCGGTCTCTACCGTGGACGCGGCCATCCAGACCGTGGTGCG
GGGCGCGCGGCGGTACGCCAAGCTGAAGAGCCGCCGGAAGCGCGTGGCCCGCCGCCACCGCCG
CCGACCCGGGGCCGCCGCCAAACGCGECCGECCGECEGCCCTGCTTCGCCGGGCCAAGCGCACGGGC
CGCCGCGCCGCCATGAGGGCCGCGCGCCGCTTGGCCGCCGGCATCACCGCCGCCACCATGGCCC
CCCGTACCCGAAGACGCGCGGCCGCCGCCGCCGCCGCCGCCATCAGTGACATGGCCAGCAGGCG
CCGGGGCAACGTGTACTGGGTGCGCGACTCGGTGACCGGCACGCGCGTGCCCGTGCGCTTCCGC
CCCCCGCGGACTTGAGATGATGTGAAAAAACAACACTGAGTCTCCTGCTGTTGTGTGTATCCCA
GCGGCGGCGGCGCECGCAGCGTCATGTCCAAGCGCAAAATCAAAGAAGAGATGCTCCAGGTCG
TCGCGCCGGAGATCTATGGGCCCCCGAAGAAGGAAGAGCAGGATTCGAAGCCCCGCAAGATAA
AGCGGGTCAAAAAGAAAAAGAAAGATGATGACGATGCCGATGGGGAGGTGGAGTTCCTGCGCG
CCACGGCGCCCAGGCGCCCGGTGCAGTGGAAGGGCCGGCGCGTAAAGCGCGTCCTGCGCCCCG
GCACCGCGGTGGTCTTCACGCCCGGCGAGCGCTCCACCCGGACTTTCAAGCGCGTCTATGACGA
GGTGTACGGCGACGAAGACCTGCTGGAGCAGGCCAACGAGCGCTTCGGAGAGTTTGCTTACGGG
AAGCGTCAGCGGGCGCTGGGGAAGGAGGACCTGCTGGCGCTGCCGCTGGACCAGGGCAACCCC
ACCCCCAGTCTGAAGCCCGTGACCCTGCAGCAGGTGCTGCCGAGCAGCGCACCCTCCGAGGCGA
AGCGGGGTCTGAAGCGCGAGGGCGGCGACCTGGCGCCCACCGTGCAGCTCATGGTGCCCAAGC
GGCAGAGGCTGGAGGATGTGCTGGAGAAAATGAAAGTAGACCCCGGTCTGCAGCCGGACATCA
GGGTCCGCCCCATCAAGCAGGTGGCGCCGGGCCTCGGCGTGCAGACCGTGGACGTGGTCATCCC
CACCGGCAACTCCCCCGCCGCCGCCACCACTACCGCTGCCTCCACGGACATGGAGACACAGACC
GATCCCGCCGCAGCCGCAGCCGCAGCCGCCGCCGCGACCTCCTCGGCGGAGGTGCAGACGGACC
CCTGGCTGCCGCCGGCGATGTCAGCTCCCCGCGCGCGTCGCGGGCGCAGGAAGTACGGCGCCGC
CAACGCGCTCCTGCCCGAGTACGCCTTGCATCCTTCCATCGCGCCCACCCCCGGCTACCGAGGCT
ATACCTACCGCCCGCGAAGAGCCAAGGGTTCCACCCGCCGTCCCCGCCGACGCGCCGCCGCCAC
CACCCGCCGCCGCCGCCGCAGACGCCAGCCCGCACTGGCTCCAGTCTCCGTGAGGAAAGTGGCG
CGCGACGGACACACCCTGGTGCTGCCCAGGGCGCGCTACCACCCCAGCATCGTTTAAAAGCCTG
TTGTGGTTCTTGCAGATATGGCCCTCACTTGCCGCCTCCGTTTCCCGGTGCCGGGATACCGAGGA
GGAAGATCGCGCCGCAGGAGGGGTCTGGCCGGCCGCGGCCTGAGCGGAGGCAGCCGCCGCGCG
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CACCGGCGGCGACGCGCCACCAGCCGACGCATGCGCGGCGGGGTGCTGCCCCTGTTAATCCCCC
TGATCGCCGCGGCGATCGGCGCCGTGCCCGGGATCGCCTCCGTGGCCTTGCAAGCGTCCCAGAG
GCATTGACAGACTTGCAAACTTGCAAATATGGAAAAAAAAACCCCAATAAAAAAGTCTAGACTC
TCACGCTCGCTTGGTCCTGTGACTATTITGTAGAATGGAAGACATCAACTTTGCGTCGCTGGCCC
CGCGTCACGGCTCGCGCCCGTTCCTGGGACACTGGAACGATATCGGCACCAGCAACATGAGCGG
TGGCGCCTTCAGTTGGGGCTCTCTGTGGAGCGGCATTAAAAGTATCGGGTCTGCCGTTAAAAATT
ACGGCTCCCGGGCCTGGAACAGCAGCACGGGCCAGATGTTGAGAGACAAGTTGAAAGAGCAGA
ACTTCCAGCAGAAGGTGGTGGAGGGCCTGGCCTCCGGCATCAACGGGGTGGTGGACCTGGCCAA
CCAGGCCGTGCAGAATAAGATCAACAGCAGACTGGACCCCCGGCCGCCGGTGGAGGAGGTGCC
GCCGGCGCTGGAGACGGTGTCCCCCGATGGGCGTGGCGAGAAGCGCCCGCGGCCCGATAGGGA
AGAGACCACTCTGGTCACGCAGACCGATGAGCCGCCCCCGTATGAGGAGGCCCTGAAGCAAGG
TCTGCCCACCACGCGGCCCATCGCGCCCATGGCCACCGGGGTGGTGGGCCGCCACACCCCCGCC
ACGCTGGACTTGCCTCCGCCCGCCGATGTGCCGCAGCAGCAGAAGGCGGCACAGCCGGGCCCGC
CCGCGACCGCCTCCCAETTCCTCCGCCGGTCCTCTGCGCCGCGCGGCCAGCGGCCCCCGCGGOGG
GGTCGCGAGGCACGGCAACTGGCAGAGCACGCTGAACAGCATCGTGGGTCTGGGGGTGCGGTC
CGTGAAGCGCCGCCGATGCTACTGAATAGCTTAGCTAACGTGTTGTATGTGTGTATGCGCCCTAT
GTCGCCGCCAGAGGAGCTGCTGAGTCGCCGCCGTTCGCGCGCCCACCACCACCGCCACTCCGCC
CCTCAAGATGGCGACCCCATCGATGATGCCGCAGTGGTCGTACATGCACATCTCGGGCCAGGAC
GCCTCGGAGTACCTGAGCCCCGGGCTGGTGCAGTTCGCCCGCGCCACCGAGAGCTACTTCAGCC
TGAGTAACAAGTTTAGGAACCCCACGGTGGCGCCCACGCACGATGTGACCACCGACCGGTCTCA
GCGCCTGACGCTGCGGTTCATTCCCGTGGACCGCGAGGACACCGCGTACTCGTACAAGGCGCGG
TTCACCCTGGCCGTGGGCGACAACCGCGTGCTGGACATGGCCTCCACCTACTTITGACATCCGCGG
GGTGCTGGACCGGGGTCCCACTTTCAAGCCCTACTCTGGCACCGCCTACAACTCCCTGGCCCCCA
AGGGCGCTCCCAACTCCTGCGAGTGGGAGCAAGAGGAAACTCAGGCAGTTGAAGAAGCAGCAG
AAGAGGAAGAAGAAGATGCTGACGGTCAAGCTGAGGAAGAGCAAGCAGCTACCAAAAAGACT
CATGTATATGCTCAGGCTCCCCTTTCTGGCGAAAAAATTAGTAAAGATGGTCTGCAAATAGGAA
CGGACGCTACAGCTACAGAACAAAAACCTATTTATGCAGACCCTACATTCCAGCCCGAACCCCA
AATCGGGGAGTCCCAGTGGAATGAGGCAGATGCTACAGTCGCCGGCGGTAGAGTGCTAAAGAA
ATCTACTCCCATGAAACCATGCTATGGTTCCTATGCAAGACCCACAAATGCTAATGGAGGTCAG
GGTGTACTAACGGCAAATGCCCAGGGACAGCTAGAATCTCAGGTTGAAATGCAATTCTTTTCAA
CTTCTGAAAACGCCCGTAACGAGGCTAACAACATTCAGCCCAAATTGGTGCTGTATAGTGAGGA
TGTGCACATGGAGACCCCGGATACGCACCTTTCTTACAAGCCCGCAAAAAGCGATGACAATTCA
AAAATCATGCTGGGTCAGCAGTCCATGCCCAACAGACCTAATTACATCGGCTTCAGAGACAACT
TTATCGGCCTCATGTATTACAATAGCACTGGCAACATGGGAGTGCTTGCAGGTCAGGCCTCTCAG
TTGAATGCAGTGGTGGACTTGCAAGACAGAAACACAGAACTGTCCTACCAGCTCTTGCTTGATT
CCATGGGTGACAGAACCAGATACTTTTCCATGTGGAATCAGGCAGTGGACAGTTATGACCCAGA
TGTTAGAATTATTGAAAATCATGGAACTGAAGACGAGCTCCCCAACTATTGTTTCCCTCTGGGTG
GCATAGGGGTAACTGACACTTACCAGGCTGTTAAAACCAACAATGGCAATAACGGGGGCCAGG
TGACTTGGACAAAAGATGAAACTTTTGCAGATCGCAATGAAATAGGGGTGGGAAACAATTTCGC
TATGGAGATCAACCTCAGTGCCAACCTGTGGAGAAACTTCCTGTACTCCAACGTGGCGCTGTAC
CTACCAGACAAGCTTAAGTACAACCCCTCCAATGTGGACATCTCTGACAACCCCAACACCTACG
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ATTACATGAACAAGCGAGTGGTGGCCCCGGGGCTGGTGGACTGCTACATCAACCTGGGCGCGCG
CTGGTCGCTGGACTACATGGACAACGTCAACCCCTTCAACCACCACCGCAATGCGGGCCTGCGC
TACCGCTCCATGCTCCTGGGCAACGGGCGCTACGTGCCCTTCCACATCCAGGTGCCCCAGAAGTT
CTTTGCCATCAAGAACCTCCTCCTCCTGCCGGGCTCCTACACCTACGAGTGGAACTTCAGGAAGG
ATGTCAACATGGTCCTCCAGAGCTCTCTGGGTAACGATCTCAGGGTGGACGGGGCCAGCATCAA
GTTCGAGAGCATCTGCCTCTACGCCACCTTCTTCCCCATGGCCCACAACACGGCCTCCACGCTCG
AGGCCATGCTCAGGAACGACACCAACGACCAGTCCTTCAATGACTACCTCTCCGCCGCCAACAT
GCTCTACCCCATACCCGCCAACGCCACCAACGTCCCCATCTCCATCCCCTCGCGCAACTGGGCGG
CCTTCCGCGGCTGGGCCTTCACCCGCCTCAAGACCAAGGAGACCCCCTCCCTGGGCTCGGGATTC
GACCCCTACTACACCTACTCGGGCTCCATTCCCTACCTGGACGGCACCTTCTACCTCAACCACAC
TTTCAAGAAGGTCTCGGTCACCTTCGACTCCTCGGTCAGCTGGCCGGGCAACGACCGTCTGCTCA
CCCCCAACGAGTTCGAGATCAAGCGCTCGGTCGACGGGGAGGGCTACAACGTGGCCCAGTGCA
ACATGACCAAGGACTGGTTCCTGGTCCAGATGCTGGCCAACTACAACATCGGCTACCAGGGCTT
CTACATCCCAGAGAGCTACAAGGACAGGATGTACTCCTTCTTCAGGAACTTCCAGCCCATGAGC
CGGCAGGTGGTGGACCAGACCAAGTACAAGGACTACCAGGAGGTGGGCATCATCCACCAGCAC
AACAACTCGGGCTTCGTGGGCTACCTCGCCCCCACCATGCGCGAGGGACAGGCCTACCCCGCCA
ACTTCCCCTATCCGCTCATAGGCAAGACCGCGGTCGACAGCATCACCCAGAAAAAGTTCCTCTG
CGACCGCACCCTCTGGCGCATCCCCTTCTCCAGCAACTTCATGTCCATGGGTGCGCTCTCGGACC
TGGGCCAGAACTTGCTCTACGCCAACTCCGCCCACGCCCTCGACATGACCTTCGAGGTCGACCCC
ATGGACGAGCCCACCCTTCTCTATGTTCTGTTCGAAGTCTTTGACGTGGTCCGGGTCCACCAGCC
GCACCGCGGCGTCATCGAGACCGTGTACCTGCGTACGCCCTTCTCGGCCGGCAACGCCACCACC
TAAAGAAGCAAGCCGCAGTCATCGCCGCCTGCATGCCGTCGGGTTCCACCGAGCAAGAGCTCAG
GGCCATCGTCAGAGACCTGGGATGCGGGCCCTATTTITITGGGCACCTTCGACAAGCGCTTCCCTG
GCTTTGTCTCCCCACACAAGCTGGCCTGCGCCATCGTCAACACGGCCGGCCGCGAGACCGGGGG
CGTGCACTGGCTGGCCTTCGCCTGGAACCCGCGCTCCAAAACATGCTTCCTCTTTGACCCCTTCG
GCTTTTCGGACCAGCGGCTCAAGCAAATCTACGAGTTCGAGTACGAGGGCTTGCTGCGTCGCAG
CGCCATCGCCTCCTCGCCCGACCGCTGCGTCACCCTCGAAAAGTCCACCCAGACCGTGCAGGGG
CCCGACTCGGCCGCCTGCGOGTCTCTTCTGCTGCATGTTTCTGCACGCCTTTGTGCACTGGCCTCAG
AGTCCCATGGACCGCAACCCCACCATGAACTTGCTGACGGGGGTGCCCAACTCCATGCTCCAGA
GCCCCCAGGTCGAGCCCACCCTGCGCCGCAACCAGGAGCAGCTCTACAGCTTCCTGGAGCGCCA
CTCGCCTTACTTCCGCCGCCACAGCGCACAGATCAGGAGGGCCACCTCCTTCTGCCACTTGCAAG
AGATGCAAGAAGGGTAATAACGATGTACACACTTTTTITTCTCAATAAATGGCATCTTTTTATTTA
TACAAGCTCTCTGGGGTATTCATTTCCCACCACCACCCGCCGTTGTCGCCATCTGGCTCTATTTAG
AAATCGAAAGGGTTCTGCCGGGAGTCGCCGTGCGCCACGGGCAGGGACACGTTGCGATACTGGT
AGCGGGTGCCCCACTTGAACTCGGGCACCACCAGGCGAGGCAGCTCGGGGAAGTTTTCGCTCCA
CAGGCTGCGGGTCAGCACCAGCGCGTTCATCAGGTCGGGCGCCGAGATCTTGAAGTCGCAGTTG
GGGCCGECCECCCTGCGCGCGCCGAGTTGCGGTACACCGGGTTGCAGCACTGGAACACCAACAGCG
CCGGGTGCTTCACGCTGGCCAGCACGCTGCGGTCGGAGATCAGCTCGGCGTCCAGGTCCTCCGC
GTTGCTCAGCGCGAACGGGGTCATCTTGGGCACTTGCCGCCCCAGGAAGGGCGCGTGCCCCGAGT
TTCGAGTTGCAGTCGCAGCGCAGCGGGATCAGCAGGTGCCCGTGCCCGGACTCGGCGTTGGGGT
ACAGCGCGCGCATGAAGGCCTGCATCTGGCGGAAGGCCATCTGGGCCTTGGCGCCCTCCGAGAA
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GAACATGCCGCAGGACTTGCCCGAGAACTGGTTTGCGGGGCAGCTGGCGTCGTGCAGGCAGCAG
CGCGCGTCGGTGTTGGCGATCTGCACCACGTTGCGCCCCCACCGGTTCTTCACGATCTTGGCCTT
GGACGATTGCTCCTTCAGCGCGCGCTGCCCGTTCTCGCTGGTCACATCCATCTCGATCACATGTT
CCTTGTTCACCATGCTGCTGCCGTGCAGACACTTCAGCTCGCCCTCCGTCTCGGTGCAGCGGTGC
TGCCACAGCGCGCAGCCCGTGGGCTCGAAAGACTTGTAGGTCACCTCCGCGAAGGACTGCAGGT
ACCCCTGCAAAAAGCGGCCCATCATGGTCACGAAGGTCTTGTTGCTGCTGAAGGTCAGCTGCAG
CCCGCGGTGCTCCTCGTTCAGCCAGGTCTTGCACACGGCCGCCAGCGCCTCCACCTGGTCGGGCA
GCATCTTGAAGTTCACCTTCAGCTCATTCTCCACGTGGTACTTGTCCATCAGCGTGCGCGCCGCC
TCCATGCCCTTCTCCCAGGCCGACACCAGCGGCAGGCTCACGGGGTTCTTCACCATCACCGTGGC
CGCCGCCTCCGCCGCGCTTTCGCTTTCCGCCCCGCTGTTCTCTTCCTCTTCCTCCTCTTCCTCGCCG
CCGCCCACTCGCAGCCCCCGCACCACGGGGTCGTCTTCCTGCAGGCGCTGCACCTTGCGCTTGCC
GTTGCGCCCCTGCTTGATGCGCACGGGCGGGTTGCTGAAGCCCACCATCACCAGCGCGGCCTCIT
CTTGCTCGTCCTCGCTGTCCAGAATGACCTCCGGGGAGGGGGGGTTGGTCATCCTCAGTACCGA
GGCACGCTTCTTTTTCTTCCTGGGGGCGTTCGCCAGCTCCGCGGCTGCGGCCGCTGCCGAGGTCG
AAGGCCGAGGGCTGGGCGTGCGCGGCACCAGCGCGTCCTGCGAGCCGTCCTCGTCCTCCTCGGA
CTCGAGACGGAGGCGGGCCCGCTTCTTCGGGGGCGCGCGGGGCGGCGGAGGCGGCGGCGGCGA
CGGAGACGGGGACGAGACATCGTCCAGGGTGGGTGGACGGCGGGCCGCGCCGCGTCCGCGCTC
GGGGGTGGTCTCGCGCTGGTCCTCTTCCCGACTGGCCATCTCCCACTGCTCCTTCTCCTATAGGC
AGAAAGAGATCATGGAGTCTCTCATGCGAGTCGAGAAGGAGGAGGACAGCCTAACCGCCCCCT
CTGAGCCCTCCACCACCGCCGCCACCACCGCCAATGCCGCCGCGGACGACGCGCCCACCGAGAC
CACCGCCAGTACCACCCTCCCCAGCGACGCACCCCCGCTCGAGAATGAAGTGCTGATCGAGCAG
GACCCGGGTTTTGTGAGCGGAGAGGAGGATGAGGTGGATGAGAAGGAGAAGGAGGAGGTCGCC
GCCTCAGTGCCAAAAGAGGATAAAAAGCAAGACCAGGACGACGCAGATAAGGATGAGACAGC
AGTCGGGCGGGGGAACGGAAGCCATGATGCTGATGACGGCTACCTAGACGTGGGAGACGACGT
GCTGCTTAAGCACCTGCACCGCCAGTGCGTCATCGTCTGCGACGCGCTGCAGGAGCGCTGCGAA
GTGCCCCTGGACGTGGCGGAGGTCAGCCGCGCCTACGAGCGGCACCTCTTCGCGCCGCACGTGC
CCCCCAAGCGCCGGGAGAACGGCACCTGCGAGCCCAACCCGCGTCTCAACTTCTACCCGGTCTT
CGCGGTACCCGAGGTGCTGGCCACCTACCACATCTTTTTCCAAAACTGCAAGATCCCCCTCTCCT
GCCGCGCCAACCGCACCCGCGCCGACAAAACCCTGACCCTGCGGCAGGGCGCCCACATACCTGA
TATCGCCTCTCTGGAGGAAGTGCCCAAGATCTTCGAGGGTCTCGGTCGCGACGAGAAACGGGCG
GCGAACGCTCTGCACGGAGACAGCGAAAACGAGAGTCACTCGGGGGTGCTGGTGGAGCTCGAG
GGCGACAACGCGCGCCTGGCCGTACTCAAGCGCAGCATAGAGGTCACCCACTTTGCCTACCCGG
CGCTCAACCTGCCCCCCAAGGTCATGAGTGTGGTCATGGGCGAGCTCATCATGCGCCGCGCCCA
GCCCCTGGCCGCGGATGCAAACTTGCAAGAGTCCTCCGAGGAAGGCCTGCCCGCGGTCAGCGAC
GAGCAGCTGGCGCGCTGGCTGGAGACCCGCGACCCCGCGCAGCTGGAGGAGCGGCGCAAGCTC
ATGATGGCCGCGGTGCTGGTCACCGTGGAGCTCGAGTGTCTGCAGCGCTTCTTCGCGGACCCCG
AGATGCAGCGCAAGCTCGAGGAGACCCTGCACTACACCTTCCGCCAGGGCTACGTGCGCCAGGC
CTGCAAGATCTCCAACGTGGAGCTCTGCAACCTGGTCTCCTACCTGGGCATCCTGCACGAGAAC
CGCCTCGGGCAGAACGTCCTGCACTCCACCCTCAAAGGGGAGGCGCGCCGCGACTACATCCGCG
ACTGCGCCTACCTCTTCCTCTGCTACACCTGGCAGACGGCCATGGGGGTCTGGCAGCAGTGCCTG
GAGGAGCGCAACCTCAAGGAGCTGGAAAAGCTCCTCAAGCGCACCCTCAGGGACCTCTGGACG
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GGCTTCAACGAGCGCTCGGTGGCCGCCGCGCTGGCGGACATCATCTTTCCCGAGCGCCTGCTCA
AGACCCTGCAGCAGGGCCTGCCCGACTTCACCAGCCAGAGCATGCTGCAGAACTTCAGGACTTT
CATCCTGGAGCGCTCGGGCATCCTGCCGGCCACTTGCTGCGCGCTGCCCAGCGACTTCGTGCCCA
TCAAGTACAGGGAGTGCCCGCCGCCGCTCTGGGGCCACTGCTACCTCTTCCAGCTGGCCAACTA
CCTCGCCTACCACTCGGACCTCATGGAAGACGTGAGCGGCGAGGGCCTGCTCGAGTGCCACTGC
CGCTGCAACCTCTGCACGCCCCACCGCTCTCTAGTCTGCAACCCGCAGCTGCTCAGCGAGAGTCA
GATTATCGGTACCTTCGAGCTGCAGGGTCCCTCGCCTGACGAGAAGTCCGCGGCTCCAGGGCTG
AAACTCACTCCGGGGCTGTGGACTTCCGCCTACCTACGCAAATTTGTACCTGAGGACTACCACGC
CCACGAGATCAGGTTCTACGAAGACCAATCCCGCCCGCCCAAGGCGGAGCTCACCGCCTGCGTC
ATCACCCAGGGGCACATCCTGGGCCAATTGCAAGCCATCAACAAAGCCCGCCGAGAGTTCTTGC
TGAAAAAGGGTCGGGGGGTGTACCTGGACCCCCAGTCCGGCGAGGAGCTAAACCCGCTACCCCC
GCCGCCGCCCCAGCAGCGGGACCTTGCTTCCCAGGATGGCACCCAGAAAGAAGCAGCAGCCGC
CGCCGCCGCCGCAGCCATACATGCTTCTGGAGGAAGAGGAGGAGGACTGGGACAGTCAGGCAG
AGGAGGTTTCGGACGAGGAGCAGGAGGAGATGATGGAAGACTGGGAGGAGGACAGCAGCCTA
GACGAGGAAGCTTCAGAGGCCGAAGAGGTGGCAGACGCAACACCATCGCCCTCGGTCGCAGCC
CCCTCGCCGGGGCCCCTGAAATCCTCCGAACCCAGCACCAGCGCTATAACCTCCGCTCCTCCGGC
GCCGGCGCCACCCGCCCGCAGACCCAACCGTAGATGGGACACCACAGGAACCGGGGTCGGTAA
GTCCAAGTGCCCGCCGCCGCCACCGCAGCAGCAGCAGCAGCAGCGCCAGGGCTACCGCTCGTGG
CGCGGGCACAAGAACGCCATAGTCGCCTGCTTGCAAGACTGCGGGGGCAACATCTCTTTCGCCC
GCCGCTTCCTGCTATTCCACCACGGGGTCGCCTTTCCCCGCAATGTCCTGCATTACTACCGTCATC
TCTACAGCCCCTACTGCAGCGGCGACCCAGAGGCGGCAGCGGCAGCCACAGCGGCGACCACCA
CCTAGGAAGATATCCTCCGCGGGCAAGACAGCGGCAGCAGCGGCCAGGAGACCCGCGGCAGCA
GCGGCGGGAGCGGTGGGCGCACTGCGCCTCTCGCCCAACGAACCCCTCTCGACCCGGGAGCTCA
GACACAGGATCTTCCCCACTTTGTATGCCATCTTCCAACAGAGCAGAGGCCAGGAGCAGGAGCT
GAAAATAAAAAACAGATCTCTGCGCTCCCTCACCCGCAGCTGTCTGTATCACAAAAGCGAAGAT
CAGCTTCGGCGCACGCTGGAGGACGCGGAGGCACTCTTCAGCAAATACTGCGCGCTCACTCTTA
AAGACTAGCTCCGCGCCCTTCTCGAATTTAGGCGGGAGAAAACTACGTCATCGCCGGCCGCCGC
CCAGCCCGCCCAGCCGAGATGAGCAAAGAGATTCCCACGCCATACATGTGGAGCTACCAGCCGC
AGATGGGACTCGCGGCGGGAGCGGCCCAGGACTACTCCACCCGCATGAACTACATGAGCGCGG
GACCCCACATGATCTCACAGGTCAACGGGATCCGCGCCCAGCGAAACCAAATACTGCTGGAACA
GGCGGCCATCACCGCCACGCCCCGCCATAATCTCAACCCCCGAAATTGGCCCGCCGCCCTCAGTG
TACCAGGAAACCCCCTCCGCCACCACCGTACTACTTCCGCGTGACGCCCAGGCCGAAGTCCAGA
TGACTAACTCAGGGGCGCAGCTCGCGGGCGGCTTTCGTCACGGGGCGCGGCCGCTCCGACCAGG
TATAAGACACCTGATGATCAGAGGCCGAGGTATCCAGCTCAACGACGAGTCGGTGAGCTCTTCG
CTCGGTCTCCGTCCGGACGGAACTTTCCAGCTCGCCGGATCCGGCCGCTCTTCGTTCACGCCCCG
CCAGGCGTACCTGACTCTGCAGACCTCGTCCTCGGAGCCCCGCTCCGGCGGCATCGGAACCCTC
CAGTTCGTGGAGGAGTTCGTGCCCTCGGTCTACTTCAACCCCTTCTCGGGACCTCCCGGACGCTA
CCCCGACCAGTTCATTCCGAACTTTGACGCGGTGAAGGACTCGGCGGACGGCTACGACTGAATG
TCAGGTGTCGAGGCAGAGCAGCTTCGCCTGAGACACCTCGAGCACTGCCGCCGCCACAAGTGCT
TCGCCCGCGGTTCTGGTGAGTTCTGCTACTTTCAGCTACCCGAGGAGCATACCGAGGGGCCGGC
GCACGGCGTCCGCCTGACCACCCAGGGCGAGGTTACCTGTTCCCTCATCCGGGAGTTTACCCTCC
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GTCCCCTGCTAGTGGAGCGGGAGCGGGGTCCCTGTGTCCTAACTATCGCCTGCAACTGCCCTAAC
CCTGGATTACATCAAGATCTTTGCTGTCATCTCTGTGCTGAGTTTAATAAACGCTGAGATCAGAA
TCTACTGGGGCTCCTGTCGCCATCCTGTGAACGCCACCGTCTTCACCCACCCCGACCAGGCCCAG
GCGAACCTCACCTGCGGTCTGCATCGGAGGGCCAAGAAGTACCTCACCTGGTACTTCAACGGCA
CCCCCTTTGTGGTTTACAACAGCTTCGACGGGGACGGAGTCTCCCTGAAAGACCAGCTCTCCGGT
CTCAGCTACTCCATCCACAAGAACACCACCCTCCAACTCTTCCCTCCCTACCTGCCGGGAACCTA
CGAGTGCGTCACCGGCCGCTGCACCCACCTCACCCGCCTGATCGTAAACCAGAGCTTTCCGGGA
ACAGATAACTCCCTCTTCCCCAGAACAGGAGGTGAGCTCAGGAAACTCCCCGGGGACCAGGGCG
GAGACGTACCTTCGACCCTTGTGGGGTTAGGATTTTTTATTACCGGGTTGCTGGCTCTTTTAATCA
AAGTTTCCTTGAGATTTGTITCTTTCCTTCTACGTGTATGAACACCTCAACCTCCAATAACTCTACC
CTTTCTTCGGAATCAGGTGACTTCTCTGAAATCGGGCTTGGTGTGCTGCTTACTCTGTTGATTTTT
TTCCTTATCATACTCAGCCTTCTGTGCCTCAGGCTCGCCGCCTGCTGCGCACACATCTATATCTAC
TGCTGGTTGCTCAAGTGCAGGGGTCGCCACCCAAGATGAACAGGTACATGGTCCTATCGATCCT
AGGCCTGCTGGCCCTGGCGGCCTGCAGCGCCGCCAAAAAAGAGATTACCTTTGAGGAGCCCGCT
TGCAATGTAACTTTCAAGCCCGAGGGTGACCAATGCACCACCCTCGTCAAATGCGTTACCAATC
ATGAGAGGCTGCGCATCGACTACAAAAACAAAACTGGCCAGTTTGCGGTCTATAGTGTGTTTAC
GCCCGGAGACCCCTCTAACTACTCTGTCACCGTCTTCCAGGGCGGACAGTCTAAGATATTCAATT
ACACTTTCCCTTTTTATGAGTTATGCGATGCGGTCATGTACATGTCAAAACAGTACAACCTGTGG
CCTCCCTCTCCCCAGGCGTGTGTGGAAAATACTGGGTCTTACTGCTGTATGGCTTTCGCAATCAC
TACGCTCGCTCTAATCTGCACGGTGCTATACATAAAATTCAGGCAGAGGCGAATCTTTATCGATG
AAAAGAAAATGCCTTGATCGCTAACACCGGCTTTCTATCTGCAGAATGAATGCAATCACCTCCCT
ACTAATCACCACCACCCTCCTTGCGATTGCCCATGGGTTGACACGAATCGAAGTGCCAGTGGGG
TCCAATGTCACCATGGTGGGCCCCGCCGGCAATTCCACCCTCATGTGGGAAAAATTTGTCCGCA
ATCAATGGGTTCATTTCTGCTCTAACCGAATCAGTATCAAGCCCAGAGCCATCTGCGATGGGCA
AAATCTAACTCTGATCAATGTGCAAATGATGGATGCTGGGTACTATTACGGGCAGCGGGGAGAA
ATCATTAATTACTGGCGACCCCACAAGGACTACATGCTGCATGTAGTCGAGGCACTTCCCACTAC
CACCCCCACTACCACCTCTCCCACCACCACCACCACTACTACTACTACTACTACTACTACTACTA
CTACCACTACCGCTGCCCGCCATACCCGCAAAAGCACCATGATTAGCACAAAGCCCCCTCGTGC
TCACTCCCACGCCGGCGGGCCCATCGGTGCGACCTCAGAAACCACCGAGCTTTGCTTCTGCCAAT
GCACTAACGCCAGCGCTCATGAACTGTTCGACCTGGAGAATGAGGATGTCCAGCAGAGCTCCGC
TTGCCTGACCCAGGAGGCTGTGGAGCCCGTTGCCCTGAAGCAGATCGGTGATTCAATAATTGAC
TCTTCTTCTTTTGCCACTCCCGAATACCCTCCCGATTCTACTTTCCACATCACGGGTACCAAAGAC
CCTAACCTCTCTTTCTACCTGATGCTGCTGCTCTGTATCTCTGTGGTCTCTTCCGCGCTGATGTTA
CTGGGGATGTTCTGCTGCCTGATCTGCCGCAGAAAGAGAAAAGCTCGCTCTCAGGGCCAACCAC
TGATGCCCTTCCCCTACCCCCCGGATTTTGCAGATAACAAGATATGAGCTCGCTGCTGACACTAA
CCGCTTTACTAGCCTGCGCTCTAACCCTTGTCGCTTGCGACTCGAGATTCCACAATGTCACAGCT
GTGGCAGGAGAAAATGTTACTTTCAACTCCACGGCCGATACCCAGTGGTCGTGGAGTGGCTCAG
GTAGCTACTTAACTATCTGCAATAGCTCCACTTCCCCCGGCATATCCCCAACCAAGTACCAATGC
AATGCCAGCCTGTTCACCCTCATCAACGCTTCCACCCTGGACAATGGACTCTATGTAGGCTATGT
ACCCTTTGGTGGGCAAGGAAAGACCCACGCTTACAACCTGGAAGTTCGCCAGCCCAGAACCACT
ACCCAAGCTTCTCCCACCACCACCACCACCACCACCATCACCAGCAGCAGCAGCAGCAGCAGCC
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ACAGCAGCAGCAGCAGATTATTGACTTTGGTTITGGCCAGCTCATCTGCCGCTACCCAGGCCATC
TACAGCTCTGTGCCCGAAACCACTCAGATCCACCGCCCAGAAACGACCACCGCCACCACCCTAC
ACACCTCCAGCGATCAGATGCCGACCAACATCACCCCCTTGGCTCTTCAAATGGGACTTACAAG
CCCCACTCCAAAACCAGTGGATGCGGCCGAGGTCTCCGCCCTCGTCAATGACTGGGCGGGGCTG
GGAATGTGGTGGTTCGCCATAGGCATGATGGCGCTCTGCCTGCTTCTGCTCTGGCTCATCTGCTG
CCTCCACCGCAGGCGAGCCAGACCCCCCATCTATAGACCCATCATTGTCCTGAACCCCGATAAT
GATGGGATCCATAGATTGGATGGCCTGAAAAACCTACTTTITITCTTITACAGTATGATAAATTGA
GACATGCCTCGCATTTTCTTGTACATGTTCCTTCTCCCACCTTTTCTGGGGTGTTCTACGCTGGCC
GCTGTGTCTCACCTGGAGGTAGACTGCCTCTCACCCTTCACTGTCTACCTGCTTTACGGATTGGTC
ACCCTCACTCTCATCTGCAGCCTAATCACAGTAATCATCGCCTTCATCCAGTGCATTGATTACAT
CTGTGTGCGCCTCGCATACTTCAGACACCACCCGCAGTACCGAGACAGGAACATTGCCCAACTT
CTAAGACTGCTCTAATCATGCATAAGACTGTGATCTGCCTTCTGATCCTCTGCATCCTGCCCACC
CTCACCTCCTGCCAGTACACCACAAAATCTCCGCGCAAAAGACATGCCTCCTGCCGCTTCACCCA
ACTGTGGAATATACCCAAATGCTACAACGAAAAGAGCGAGCTCTCCGAAGCTTGGCTGTATGGG
GTCATCTGTGTCTTAGTTTITCTGCAGCACTGTCTTTGCCCTCATAATCTACCCCTACTTITGATTITG
GGATGGAACGCGATCGATGCCATGAATTACCCCACCTTTCCCGCACCCGAGATAATTCCACTGC
GACAAGTTGTACCCGTTGTCGTTAATCAACGCCCCCCATCCCCTACGCCCACTGAAATCAGCTAC
TTTAACCTAACAGGCGGAGATGACTGACGCCCTAGATCTAGAAATGGACGGCATCAGTACCGAG
CAGCGTCTCCTAGAGAGGCGCAGGCAGGCGGCTGAGCAAGAGCGCCTCAATCAGGAGCTCCGA
GATCTCGTTAACCTGCACCAGTGCAAAAGAGGCATCTTTTGTCTGGTAAAGCAGGCCAAAGTCA
CCTACGAGAAGACCGGCAACAGCCACCGCCTCAGTTACAAATTGCCCACCCAGCGCCAGAAGCT
GGTGCTCATGGTGGGTGAGAATCCCATCACCGTCACCCAGCACTCGGTAGAGACCGAGGGGTGT
CTGCACTCCCCCTGTCGGGGTCCAGAAGACCTCTGCACCCTGGTAAAGACCCTGTGCGGTCTCAG
AGATTTAGTCCCCTTTAACTAATCAAACACTGGAATCAATAAAAAGAATCACTTACTTAAAATC
AGACAGCAGGTCTCTGTCCAGTTTATTCAGCAGCACCTCCTTCCCCTCCTCCCAACTCTGGTACT
CCAAACGCCTTCTGGCGGCAAACTTCCTCCACACCCTGAAGGGAATGTCAGATTCTTGCTCCTGT
CCCTCCGCACCCACTATCTTCATGTTGTTGCAGATGAAGCGCACCAAAACGTCTGACGAGAGCTT
CAACCCCGTGTACCCCTATGACACGGAAAGCGGCCCTCCCTCCGTCCCTTTCCTCACCCCTCCCT
TCGTGTCTCCCGATGGATTCCAAGAAAGTCCCCCCGGGGTCCTGTCTCTGAACCTGGCCGAGCCC
CTGGTCACTTCCCACGGCATGCTCGCCCTGAAAATGGGAAGTGGCCTCTCCCTGGACGACGCTG
GCAACCTCACCTCTCAAGATATCACCACCGCTAGCCCTCCCCTCAAAAAAACCAAGACCAACCT
CAGCCTAGAAACCTCATCCCCCCTAACTGTGAGCACCTCAGGCGCCCTCACCGTAGCAGCCGCC
GCTCCCCTGGCGGTGGCCGGCACCTCCCTCACCATGCAATCAGAGGCCCCCCTGACAGTACAGG
ATGCAAAACTCACCCTGGCCACCAAAGGCCCCCTGACCGTGTCTGAAGGCAAACTGGCCTTGCA
AACATCGGCCCCGCTGACGGCCGCTGACAGCAGCACCCTCACAGTCAGTGCCACACCACCCCTT
AGCACAAGCAATGGCAGCTTGGGTATTGACATGCAAGCCCCCATTITACACCACCAATGGAAAAC
TAGGACTTAACTTTGGCGCTCCCCTGCATGTGGTAGACAGCCTAAATGCACTGACTGTAGTTACT
GGCCAAGGTCTTACGATAAACGGAACAGCCCTACAAACTAGAGTCTCAGGTGCCCTCAACTATG
ACACATCAGGAAACCTAGAATTGAGAGCTGCAGGGGGTATGCGAGTTGATGCAAATGGTCAACT
TATCCTTGATGTAGCTTACCCATTTGATGCACAAAACAATCTCAGCCTTAGGCTTGGACAGGGAC
CCCTGTTTGTTAACTCTGCCCACAACTTGGATGTTAACTACAACAGAGGCCTCTACCTGTTCACA
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TCTGGAAATACCAAAAAGCTAGAAGTTAATATCAAAACAGCCAAGGGTCTCATTTATGATGACA
CTGCTATAGCAATCAATGCGGGTGATGGGCTACAGTTTGACTCAGGCTCAGATACAAATCCATT
AAAAACTAAACTTGGATTAGGACTGGATTATGACTCCAGCAGAGCCATAATTGCTAAACTGGGA
ACTGGCCTAAGCTTTGACAACACAGGTGCCATCACAGTAGGCAACAAAAATGATGACAAGCTTA
CCTTGTGGACCACACCAGACCCATCCCCTAACTGTAGAATCTATTCAGAGAAAGATGCTAAATT
CACACTTGTTTTGACTAAATGCGGCAGTCAGGTGTTGGCCAGCGTTTCTGTTITATCTGTAAAAG
GTAGCCTTGCGCCCATCAGTGGCACAGTAACTAGTGCTCAGATTGTCCTCAGATTTGATGAAAAT
GGAGTTCTACTAAGCAATTCTTCCCTTGACCCTCAATACTGGAACTACAGAAAAGGTGACCTTAC
AGAGGGCACTGCATATACCAACGCAGTGGGATTTATGCCCAACCTCACAGCATACCCAAAAACA
CAGAGCCAAACTGCTAAAAGCAACATTGTAAGTCAGGTTTACTTGAATGGGGACAAATCCAAAC
CCATGACCCTCACCATTACCCTCAATGGAACTAATGAAACAGGAGATGCCACAGTAAGCACTTA
CTCCATGTCATTCTCATGGAACTGGAATGGAAGTAATTACATTAATGAAACGTTCCAAACCAACT
CCTTCACCTTCTCCTACATCGCCCAAGAATAAAAAGCATGACGCTGTTGATTTGATTCAATGTGT
TTCTGTTTTATTTTCAAGCACAACAAAATCATTCAAGTCATTCTTCCATCTTAGCTTAATAGACAC
AGTAGCTTAATAGACCCAGTAGTGCAAAGCCCCATTCTAGCTTATAGATCAGACAGTGATAATT
AACCACCACCACCACCATACCTTITTGATTCAGGAAATCATGATCATCACAGGATCCTAGTCTTCA
GGCCGCCCCCTCCCTCCCAAGACACAGAATACACAGTCCTCTCCCCCCGACTGGCTTTAAATAAC
ACCATCTGGTTGGTCACAGACATGTITCTTAGGGGTTATATTCCACACGGTCTCCTGCCGCGCCAG
GCGCTCGTCGGTGATGTTGATAAACTCTCCCGGCAGCTCGCTCAAGTTCACGTCGCTGTCCAGCG
GCTGAACCTCCGGCTGACGCGATAACTGTGCGACCGGCTGCTGGACGAACGGAGGCCGCGCCTA
CAAGGGGGTAGAGTCATAATCCTCGGTCAGGATAGGGCGGTGATGCAGCAGCAGCGAGCGAAA
CATCTGCTGCCGCCGCCGCTCCGTCCGGCAGGAAAACAACACGCCGGTGGTCTCCTCCGCGATA
ATCCGCACCGCCCGCAGCATCAGCTTCCTCGTTCTCCGCGCGCAGCACCTCACCCTTATCTCGCT
CAAATCGGCGCAGTAGGTACAGCACAGCACCACGATGTTATTCATGATCCCACAGTGCAGGGCG
CTGTATCCAAAGCTCATGCCGGGAACCACCGCCCCCACGTGGCCATCGTACCACAAGCGCACGT
AAATCAAGTGTCGACCCCTCATGAACGCGCTGGACACAAACATTACTTCCTTGGGCATGTTGTA
ATTCACCACCTCCCGGTACCAGATAAACCTCTGGTTGAACAGGGCACCTTCCACCACCATCCTGA
ACCAAGAGGCCAGAACCTGCCCACCGGCTATGCACTGCAGGGAACCCGGGTTGGAACAATGAC
AATGCAGACTCCAAGGCTCGTAACCGTGGATCATCCGGCTGCTGAAGGCATCGATGTTGGCACA
ACACAGACACACGTGCATGCACTTTCTCATGATTAGCAGCTCTTCCCTCGTCAGGATCATATCCC
AAGGAATAACCCATTCTTGAATCAACGTAAAACCCACACAGCAGGGAAGGCCTCGCACATAACT
CACGTTGTGCATGGTCAGCGTGTTGCATTCCGGAAACAGCGGATGATCCTCCAGTATCGAGGCG
CGGGTCTCCTTCTCACAGGGAGGTAAAGGGTCCCTGCTGTACGGACTGCGCCGGGACGACCGAG
ATCGTGTTGAGCGTAGTGTCATGGAAAAGGGAACGCCGGACGTGGTCATACTTCTTGAAGCAGA
ACCAGGTTCGCGCGTGGCAGGCCTCCTTGCGTCTGCGGTCTCGCCGTCTAGCTCGCTCCGTGTGA
TAGTTGTAGTACAGCCACTCCCGCAGAGCGTCGAGGCGCACCCTGGCTTCCGGATCTATGTAGA
CTCCGTCTTGCACCGCGGCCCTGATAATATCCACCACCGTAGAATAAGCAACACCCAGCCAAGC
AATACACTCGCTCTGCGAGCGGCAGACAGGAGGAGCGGGCAGAGATGGGAGAACCATGATAAA
AAACTTTTITITAAAGAATATTTTCCAATTCTTCGAAAGTAAGATCTATCAAGTGGCAGCGCTCCC
CTCCACTGGCGCGGTCAAACTCTACGGCCAAAGCACAGACAACGGCATTTCTAAGATGTTCCTT
AATGGCGTCCAAAAGACACACCGCTCTCAAGTTGCAGTAAACTATGAATGAAAACCCATCCGGC
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TGATTTTCCAATATAGACGCGCCGGCAGCGTCCACCAAACCCAGATAATTTTCTTCTCTCCAGCG
GTTTACGATCTGTCTAAGCAAATCCCTTATATCAAGTCCGACCATGCCAAAAATCTGCTCAAGAG
CGCCCTCCACCTTCATGTACAAGCAGCGCATCATGATTGCAAAAATTCAGGTTCTTCAGAGACCT
GTATAAGATTCAAAATGGGAACATTAACAAAAATTCCTCTGTCGCGCAGATCCCTTCGCAGGGC
AAGCTGAACATAATCAGACAGGTCCGAACGGACCAGTGAGGCCAAATCCCCACCAGGAACCAG
ATCCAGAGACCCTATACTGATTATGACGCGCATACTCGGGGCTATGCTGACCAGCGTAGCGCCG
ATGTAGGCGTGCTGCATGGGCGGCGAGATAAAATGCAAAGTGCTGGTTAAAAAATCAGGCAAA
GCCTCGCGCAAAAAAGCTAACACATCATAATCATGCTCATGCAGGTAGTTGCAGGTAAGCTCAG
GAACCAAAACGGAATAACACACGATTTTCCTCTCAAACATGACTTCGCGGATACTGCGTAAAAC
AAAAAATTATAAATAAAAAATTAATTAAATAACTTAAACATTGGAAGCCTGTCTCACAACAGGA
AAAACCACTTTAATCAACATAAGACGGGCCACGGGCATGCCGGCATAGCCGTAAAAAAATTGGT
CCCCGTGATTAACAAGTACCACAGACAGCTCCCCGGTCATGTCGGGGGTCATCATGTGAGACTC
TGTATACACGTCTGGATTGTGAACATCAGACAAACAAAGAAATCGAGCCACGTAGCCCGGAGGT
ATAATCACCCGCAGGCGGAGGTACAGCAAAACGACCCCCATAGGAGGAATCACAAAATTAGTA
GGAGAAAAAAATACATAAACACCAGAAAAACCCTGTTGCTGAGGCAAAATAGCGCCCTCCCGA
TCCAAAACAACATAAAGCGCTTCCACAGGAGCAGCCATAACAAAGACCCGAGTCTTACCAGTAA
AAGAAAAAAGATCTCTCAACGCAGCACCAGCACCAACACTTCGCAGTGTAAAAGGCCAAGTGC
CGAGAGAGTATATATAGGAATAAAAAGTGACGTAAACGGGCAAAGTCCAAAAAACGCCCAGAA
AAACCGCACGCGAACCTACGCCCCGAAACGAAAGCCAAAAAACACTAGACACTCCCTTCCGGC
GTCAACTTCCGCTTTCCCACGCTACGTCACTTCCCCCGGTCAAACAAACTACATATCCCGAACTT
CCAAGTCGCCACGCCCAAAACACCGCCTACACCTCCCCGCCCGCCGGCCCGCCCCCGGACCCGC
CTCCCGCCCCGCGCCGCCCATCTCATTATCATATTGGCTTCAATCCAAAATAAGGTATATTATTG
ATGATG

SEQ ID NO: 11 - Polynucleotide sequence encoding ChAd155/RSV
CATCATCAATAATATACCTTATTTTGGATTGAAGCCAATATGATAATGAGATGGGCGGCGCGGG
GCGGGGCGCGGGGCGGGAGGCGGGATTTGGGGGCGGGCCGGCGGGCGGGGCGGTGTGGCGGAA
GTGGACTTTGTAAGTGTGGCGGATGTGACTTGCTAGTGCCGGGCGCGGTAAAAGTGACGTTTTC
CGTGCGCGACAACGCCCCCGGGAAGTGACATTTTTCCCGCGGTTTTTACCGGATGTTGTAGTGAA
TTTGGGCGTAACCAAGTAAGATTTGGCCATTTTCGCGGGAAAACTGAAACGGGGAAGTGAAATC
TGATTAATTTTGCGTTAGTCATACCGCGTAATATTTGTCTAGGGCCGAGGGACTTTGGCCGATTA
CGTGGAGGACTCGCCCAGGTGTTTTTTGAGGTGAATTTCCGCGTTCCGGGTCAAAGTCTGCGTTT
TATTATTATAGGATATCCCATTGCATACGTTGTATCCATATCATAATATGTACATTTATATTGGCT
CATGTCCAACATTACCGCCATGTTGACATTGATTATTGACTAGTTATTAATAGTAATCAATTACG
GGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCC
TGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACG
CCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGT
ACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCC
TGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGT
CATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACT
CACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAA
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CGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTAC
GGTGGGAGGTCTATATAAGCAGAGCTCTCCCTATCAGTGATAGAGATCTCCCTATCAGTGATAG
AGATCGTCGACGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTG
ACCTCCATAGAAGACACCGGGACCGATCCAGCCTCCGCGGCCGGGAACGGTGCATTGGAACGC
GGATTCCCCGTGCCAAGAGTGAGATCTTCCGTTTATCTAGGTACCAGATATCGCCACCATGGAAC
TGCTGATCCTGAAGGCCAACGCCATCACCACCATCCTGACCGCCGTGACCTTCTGCTTCGCCAGC
GGCCAGAACATCACCGAGGAATTCTACCAGAGCACCTGTAGCGCCGTGAGCAAGGGCTACCTGA
GCGCCCTGAGAACCGGCTGGTACACCAGCGTGATCACCATCGAGCTGAGCAACATCAAAGAAA
ACAAGTGCAACGGCACCGACGCCAAAGTGAAGCTGATCAAGCAGGAACTGGACAAGTACAAGA
ACGCCGTGACCGAGCTGCAGCTGCTGATGCAGAGCACCCCCGCCACCAACAACCGGGCCAGAC
GGGAGCTGCCCCGGTTCATGAACTACACCCTGAACAACGCCAAAAAGACCAACGTGACCCTGAG
CAAGAAGCGGAAGCGGCGOGTTCCTGGGCTTTCTGCTGGGCGTGGGCAGCGCCATTGCCAGCGGC
GTGGCCGTGTCTAAGGTGCTGCACCTGGAAGGCGAAGTGAACAAGATCAAGAGCGCCCTGCTGA
GCACCAACAAGGCCGTGGTGTCCCTGAGCAACGGCGTGAGCGTGCTGACCAGCAAGGTGCTGG
ATCTGAAGAACTACATCGACAAGCAGCTGCTGCCCATCGTGAACAAGCAGAGCTGCAGCATCAG
CAACATCGAGACAGTGATCGAGTTCCAGCAGAAGAACAACCGGCTGCTGGAAATCACCCGGGA
GTTCAGCGTGAACGCCGGCGTGACCACCCCTGTGTCCACCTACATGCTGACCAACAGCGAGCTG
CTGAGCCTGATCAACGACATGCCCATCACCAACGACCAGAAAAAGCTGATGAGCAACAACGTG
CAGATCGTGCGGCAGCAGAGCTACTCCATCATGTCCATCATCAAAGAAGAGGTGCTGGCCTACG
TGGTGCAGCTGCCCCTGTACGGCGTGATCGACACCCCCTGCTGGAAGCTGCACACCAGCCCCCT
GTGCACCACCAACACCAAAGAGGGCAGCAACATCTGCCTGACCCGGACCGACAGAGGCTGGTA
CTGCGACAACGCCGGCAGCGTGTCATTCTTTCCACAGGCCGAGACATGCAAGGTGCAGAGCAAC
CGGGTGTTCTGCGACACCATGAACAGCCTGACCCTGCCCTCCGAAGTGAACCTGTGCAACGTGG
ACATCTTCAACCCCAAGTACGACTGCAAGATCATGACCTCCAAGACCGACGTGTCCAGCTCCGT
GATCACCTCCCTGGGCGCCATCGTGTCCTGCTACGGCAAGACCAAGTGCACCGCCAGCAACAAG
AACCGGGGCATCATCAAGACCTTCAGCAACGGCTGCGACTACGTGTCCAACAAGGGGGTGGAC
ACCGTGTCCGTGGGCAACACCCTGTACTACGTGAACAAACAGGAAGGCAAGAGCCTGTACGTGA
AGGGCGAGCCCATCATCAACTTCTACGACCCCCTGGTGTTCCCCAGCGACGAGTTCGACGCCAG
CATCAGCCAGGTGAACGAGAAGATCAACCAGAGCCTGGCCTTCATCCGGAAGTCCGACGAGCTG
CTGCACAATGTGAATGCCGGCAAGTCCACCACCAACCGGAAGCGGAGAGCCCCTGTGAAGCAG
ACCCTGAACTTCGACCTGCTGAAGCTGGCCGGCGACGTGGAGAGCAATCCCGGCCCTATGGCCC
TGAGCAAAGTGAAACTGAACGATACACTGAACAAGGACCAGCTGCTGTCCAGCAGCAAGTACA
CCATCCAGCGGAGCACCGGCGACAGCATCGATACCCCCAACTACGACGTGCAGAAGCACATCA
ACAAGCTGTGCGGCATGCTGCTGATCACAGAGGACGCCAACCACAAGTTCACCGGCCTGATCGG
CATGCTGTACGCCATGAGCCGGCTGGGCCGGGAGGACACCATCAAGATCCTGCGGGACGCCGGC
TACCACGTGAAGGCCAATGGCGTGGACGTGACCACACACCGGCAGGACATCAACGGCAAAGAA
ATGAAGTTCGAGGTGCTGACCCTGGCCAGCCTGACCACCGAGATCCAGATCAATATCGAGATCG
AGAGCCGGAAGTCCTACAAGAAAATGCTGAAAGAAATGGGCGAGGTGGCCCCCGAGTACAGAC
ACGACAGCCCCGACTGCGGCATGATCATCCTGTGTATCGCCGCCCTGGTGATCACAAAGCTGGC
CGCTGGCGACAGATCTGGCCTGACAGCCGTGATCAGACGGGCCAACAATGTGCTGAAGAACGA
GATGAAGCGGTACAAGGGCCTGCTGCCCAAGGACATTGCCAACAGCTTCTACGAGGTGTTCGAG
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AAGTACCCCCACTTCATCGACGTGTTCGTGCACTTCGGCATTGCCCAGAGCAGCACCAGAGGCG
GCTCCAGAGTGGAGGGCATCTTCGCCGGCCTGTTCATGAACGCCTACGGCGCTGGCCAGGTGAT
GCTGAGATGGGGCGTGCTGGCCAAGAGCGTGAAGAACATCATGCTGGGCCACGCCAGCGTGCA
GGCCGAGATGGAACAGGTGGTGGAGGTGTACGAGTACGCCCAGAAGCTGGGCGGAGAGGCCGG
CTTCTACCACATCCTGAACAACCCTAAGGCCTCCCTGCTGTCCCTGACCCAGTTCCCCCACTTCTC
CAGCGTGGTGCTGGGAAATGCCGCCGGACTGGGCATCATGGGCGAGTACCGGGGCACCCCCAG
AAACCAGGACCTGTACGACGCCGCCAAGGCCTACGCCGAGCAGCTGAAAGAAAACGGCGTGAT
CAACTACAGCGTGCTGGACCTGACCGCTGAGGAACTGGAAGCCATCAAGCACCAGCTGAACCCC
AAGGACAACGACGTGGAGCTGGGAGGCGGAGGATCTGGCGGCGGAGGCATGAGCAGACGGAA
CCCCTGCAAGTTCGAGATCCGGGGCCACTGCCTGAACGGCAAGCGGTGCCACTTCAGCCACAAC
TACTTCGAGTGGCCCCCTCATGCTCTGCTGGTGCGGCAGAACTTCATGCTGAACCGGATCCTGAA
GTCCATGGACAAGAGCATCGACACCCTGAGCGAGATCAGCGGAGCCGCCGAGCTGGACAGAAC
CGAGGAATATGCCCTGGGCGTGGTGGGAGTGCTGGAAAGCTACATCGGCTCCATCAACAACATC
ACAAAGCAGAGCGCCTGCGTGGCCATGAGCAAGCTGCTGACAGAGCTGAACAGCGACGACATC
AAGAAGCTGAGGGACAACGAGGAACTGAACAGCCCCAAGATCCGGGTGTACAACACCGTGATC
AGCTACATTGAGAGCAACCGCAAGAACAACAAGCAGACCATCCATCTGCTGAAGCGGCTGCCC
GCCGACGTGCTGAAAAAGACCATCAAGAACACCCTGGACATCCACAAGTCCATCACCATCAACA
ATCCCAAAGAAAGCACCGTGTCTGACACCAACGATCACGCCAAGAACAACGACACCACCTGAT
GAGCGGCCGCGATCTGCTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCT
TCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTITCCTAATAAAATGAGGAAATTGCATCGCA
TTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGAT
TGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGCCGATCAGCGATCGCTGA
GGTGGGTGAGTGGGCGTGGCCTGGGGTGGTCATGAAAATATATAAGTTGGGGGTCTTAGGGTCT
CTTTATTTGTGTTGCAGAGACCGCCGGAGCCATGAGCGGGAGCAGCAGCAGCAGCAGTAGCAGC
AGCGCCTTGGATGGCAGCATCGTGAGCCCTTATTTGACGACGCGGATGCCCCACTGGGCCGGGG
TGCGTCAGAATGTGATGGGCTCCAGCATCGACGGCCGACCCGTCCTGCCCGCAAATTCCGCCAC
GCTGACCTATGCGACCGTCGCGGGGACGCCGTTGGACGCCACCGCCGCCGCCGCCGCCACCGCA
GCCGCCTCGGCCATGCGCAGCCTGGCCACGGACTTTGCATTCCTGGGACCACTGGCGACAGGGG
CTACTTCTCGGGCCGCTGCTGCCGCCGTTCGCGATGACAAGCTGACCGCCCTGCTGGCGCAGTTG
GATGCGCTTACTCGGGAACTGGGTGACCTTTCTCAGCAGGTCATGGCCCTGCGCCAGCAGGTCTC
CTCCCTGCAAGCTGGCGGGAATGCTTCTCCCACAAATGCCGTTTAAGATAAATAAAACCAGACT
CTGTTTGGATTAAAGAAAAGTAGCAAGTGCATTGCTCTCTTTATTTCATAATTTTCCGCGCGCGA
TAGGCCCTAGACCAGCGTTCTCGGTCGTTGAGGGTGCGGTGTATCTTCTCCAGGACGTGGTAGA
GGTGGCTCTGGACGTTGAGATACATGGGCATGAGCCCGTCCCGGGGGTGGAGGTAGCACCACTG
CAGAGCTTCATGCTCCGGGGTGGTGTTGTAGATGATCCAGTCGTAGCAGGAGCGCTGGGCATGG
TGCCTAAAAATGTCCTTCAGCAGCAGGCCGATGGCCAGGGGGAGGCCCTTGGTGTAAGTGTTITA
CAAAACGGTTAAGTTGGGAAGGGTGCATTCGGGGAGAGATGATGTGCATCTTGGACTGTATTTT
TAGATTGGCGATGTTTCCGCCCAGATCCCTTCTGGGATTCATGTTGTGCAGGACCACCAGTACAG
TGTATCCGGTGCACTTGGGGAATTTGTCATGCAGCTTAGAGGGAAAAGCGTGGAAGAACTTGGA
GACGCCTTTGTGGCCTCCCAGATTTTCCATGCATTCGTCCATGATGATGGCAATGGGCCCGCGGG
AGGCAGCTTGGGCAAAGATATTTCTGGGGTCGCTGACGTCGTAGTTGTGTTCCAGGGTGAGGTC
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GTCATAGGCCATTTTTACAAAGCGCGGGCGGAGGGTGCCCGACTGGGGGATGATGGTCCCCTCT
GGCCCTGGGGCGTAGTTGCCCTCGCAGATCTGCATTTCCCAGGCCTTAATCTCGGAGGGGGGAA
TCATATCCACCTGCGGGGCGATGAAGAAAACGGTTTCCGGAGCCGGGGAGATTAACTGGGATGA
GAGCAGGTTTCTAAGCAGCTGTGATTTTCCACAACCGGTGGGCCCATAAATAACACCTATAACC
GGTTGCAGCTGGTAGTTTAGAGAGCTGCAGCTGCCGTCGTCCCGGAGGAGGGGGGCCACCTCGT
TGAGCATGTCCCTGACGCGCATGTTCTCCCCGACCAGATCCGCCAGAAGGCGCTCGCCGCCCAG
GGACAGCAGCTCTTGCAAGGAAGCAAAGTTTTTCAGCGGCTTGAGGCCGTCCGCCGTGGGCATG
TTTTTCAGGGTCTGGCTCAGCAGCTCCAGGCGGTCCCAGAGCTCGGTGACGTGCTCTACGGCATC
TCTATCCAGCATATCTCCTCGTTTCGCGGGTTGGGGCGACTTTCGCTGTAGGGCACCAAGCGGTG
GTCGTCCAGCGGGGCCAGAGTCATGTCCTTCCATGGGCGCAGGGTCCTCGTCAGGGTGGTCTGG
GTCACGGTGAAGGGGTGCGCTCCGGGCTGAGCGCTTGCCAAGGTGCGCTTGAGGCTGGTTCTGC
TGGTGCTGAAGCGCTGCCGGTCTTCGCCCTGCGCGTCGGCCAGGTAGCATTTGACCATGGTGTCA
TAGTCCAGCCCCTCCGCGGCGTGTCCCTTGGCGCGCAGCTTGCCCTTGGAGGTGGCGCCGCACG
AGGGGCAGAGCAGGCTCTTGAGCGCGTAGAGCTTGGGGGCGAGGAAGACCGATTCGGGGGAGT
AGGCGTCCGCGCCGCAGACCCCGCACACGGTCTCGCACTCCACCAGCCAGGTGAGCTCGGGGCG
CGCCGGGTCAAAAACCAGGTTTCCCCCATGCTTTTTGATGCGTTTCTTACCTCGGGTCTCCATGA
GGTGGTGTCCCCGCTCGGTGACGAAGAGGCTGTCCGTGTCTCCGTAGACCGACTTGAGGGGTCT
TTTCTCCAGGGGGGTCCCTCGGTCTTCCTCGTAGAGGAACTCGGACCACTCTGAGACGAAGGCC
CGCGTCCAGGCCAGGACGAAGGAGGCTATGTGGGAGGGGTAGCGGTCGTTGTCCACTAGGGGG
TCCACCTTCTCCAAGGTGTGAAGACACATGTCGCCTTCCTCGGCGTCCAGGAAGGTGATTGGCTT
GTAGGTGTAGGCCACGTGACCGGGGGTTCCTGACGGGGGGGTATAAAAGGGGGTGGGGGCGCG
CTCGTCGTCACTCTCTTCCGCATCGCTGTCTGCGAGGGCCAGCTGCTGGGGTGAGTATTCCCTCT
CGAAGGCGGGCATGACCTCCGCGCTGAGGTTGTCAGTTITCCAAAAACGAGGAGGATTTGATGTT
CACCTGTCCCGAGGTGATACCTTTGAGGGTACCCGCGTCCATCTGGTCAGAAAACACGATCTTTT
TATTGTCCAGCTTGGTGGCGAACGACCCGTAGAGGGCGTTGGAGAGCAGCTTGGCGATGGAGCG
CAGGGTCTGGTTCTTGTCCCTGTCGGCGCGCTCCTTGGCCGCGATGTTGAGCTGCACGTACTCGC
GCGCGACGCAGCGCCACTCGGGGAAGACGGTGGTGCGCTCGTCGGGCACCAGGCGCACGCGCC
AGCCGCGGTTGTGCAGGGTGACCAGGTCCACGCTGGTGGCGACCTCGCCGCGCAGGCGCTCGTT
GGTCCAGCAGAGACGGCCGCCCTTGCGCGAGCAGAAGGGGGGCAGGGGGTCGAGCTGGGTCTC
GTCCGGGGGGTCCGCGTCCACGGTGAAAACCCCGGGGCGCAGGCGCGCGTCGAAGTAGTCTATC
TTGCAACCTTGCATGTCCAGCGCCTGCTGCCAGTCGCGGGCGGCGAGCGCGCGCTCGTAGGGGT
TGAGCGGCGGGCCCCAGGGCATGGOGGTGGGTGAGTGCGGAGGCGTACATGCCGCAGATGTCAT
AGACGTAGAGGGGCTCCCGCAGGACCCCGATGTAGGTGGGGTAGCAGCGGCCGCCGCGGATGC
TGGCGCGCACGTAGTCATACAGCTCGTGCGAGGGGGCGAGGAGGTCGGGGCCCAGGTTGGTGC
GGGCGGGGCGCTCCGCGCGGAAGACGATCTGCCTGAAGATGGCATGCGAGTTGGAAGAGATGG
TGGGGCGCTGGAAGACGTTGAAGCTGGCGTCCTGCAGGCCGACGGCGTCGCGCACGAAGGAGG
CGTAGGAGTCGCGCAGCTTGTGTACCAGCTCGGCGGTGACCTGCACGTCGAGCGCGCAGTAGTC
GAGGGTCTCGCGGATGATGTCATATTTAGCCTGCCCCTTCTTTTTCCACAGCTCGCGGTTGAGGA
CAAACTCTTCGCGGTCTTTCCAGTACTCTTGGATCGGGAAACCGTCCGGTTCCGAACGGTAAGAG
CCTAGCATGTAGAACTGGTTGACGGCCTGGTAGGCGCAGCAGCCCTTCTCCACGGGGAGGGCGT
AGGCCTGCGCGGCCTTGCGGAGCGAGGTGTGGGTCAGGGCGAAGGTGTCCCTGACCATGACTTT
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GAGGTACTGGTGCTTGAAGTCGGAGTCGTCGCAGCCGCCCCGCTCCCAGAGCGAGAAGTCGGTG
CGCTTCTTGGAGCGGGGGTTGGGCAGAGCGAAGGTGACATCGTTGAAGAGGATTTTGCCCGCGC
GGGGCATGAAGTTGCGGGTGATGCGGAAGGGCCCCGGCACTTCAGAGCGGTTGTTGATGACCTG
GGCGGCGAGCACGATCTCGTCGAAGCCGTTGATGTTGTGGCCCACGATGTAGAGTTCCAGGAAG
CGGGGCCGGCCCTTTACGGTGGGCAGCTTCTTTAGCTCTTCGTAGGTGAGCTCCTCGGGCGAGGC
GAGGCCGTGCTCGGCCAGGGCCCAGTCCGCGAGGTGCGGGTTGTCTCTGAGGAAGGACTTCCAG
AGGTCGCGGGCCAGGAGGGTCTGCAGGCGGTCTCTGAAGGTCCTGAACTGGCGGCCCACGGCCA
TTTTTTCGGGGGTGATGCAGTAGAAGGTGAGGGGGTCTTGCTGCCAGCGGTCCCAGTCGAGCTG
CAGGGCGAGGTCGCGCGCGGCGGTGACCAGGCGCTCGTCGCCCCCGAATTITCATGACCAGCATG
AAGGGCACGAGCTGCTTTCCGAAGGCCCCCATCCAAGTGTAGGTCTCTACATCGTAGGTGACAA
AGAGGCGCTCCGTGCGAGGATGCGAGCCGATCGGGAAGAACTGGATCTCCCGCCACCAGTTGG
AGGAGTGGCTGTTGATGTGGTGGAAGTAGAAGTCCCGTCGCCGGGCCGAACACTCGTGCTGGCT
TTTGTAAAAGCGAGCGCAGTACTGGCAGCGCTGCACGGGCTGTACCTCATGCACGAGATGCACC
TTTCGCCCGCGCACGAGGAAGCCGAGGGGAAATCTGAGCCCCCCGCCTGGCTCGCGGCATGGCT
GGTTCTCTTCTACTTTGGATGCGTGTCCGTCTCCGTCTGGCTCCTCGAGGGGTGTTACGGTGGAG
CGGACCACCACGCCGCGCGAGCCGCAGGTCCAGATATCGGCGCGCGGCGGTCGGAGTTTGATGA
CGACATCGCGCAGCTGGGAGCTGTCCATGGTCTGGAGCTCCCGCGGCGGCGGCAGGTCAGCCGG
GAGTTCTTGCAGGTTCACCTCGCAGAGTCGGGCCAGGGCGCGGGGCAGGTCTAGGTGGTACCTG
ATCTCTAGGGGCGTGTTGGTGGCGGCGTCGATGGCTTGCAGGAGCCCGCAGCCCCGGGGGGCGA
CGACGGTGCCCCGCGGGGTGGTGGTGGTGGTGGCGGTGCAGCTCAGAAGCGGTGCCGCGGGCG
GGCCCCCGGAGGTAGGGGGGGCTCCGGTCCCGCGGGCAGGGGCGGCAGCGGCACGTCGGCGTG
GAGCGCGGGCAGGAGTTGGTGCTGTGCCCGGAGGTTGCTGGCGAAGGCGACGACGCGGCGGTT
GATCTCCTGGATCTGGCGCCTCTGCGTGAAGACGACGGGCCCGGTGAGCTTGAACCTGAAAGAG
AGTTCGACAGAATCAATCTCGGTGTCATTGACCGCGGCCTGGCGCAGGATCTCCTGCACGTCTCC
CGAGTTGTCTTGGTAGGCGATCTCGGCCATGAACTGCTCGATCTCTTCCTCCTGGAGGTCTCCGC
GTCCGGCGCGTTCCACGGTGGCCGCCAGGTCGTTGGAGATGCGCCCCATGAGCTGCGAGAAGGC
GTTGAGTCCGCCCTCGTTCCAGACTCGGCTGTAGACCACGCCCCCCTGGTCATCGCGGGCGCGCA
TGACCACCTGCGCGAGGTTGAGCTCCACGTGCCGCGCGAAGACGGCGTAGTTGCGCAGACGCTG
GAAGAGGTAGTTGAGGGTGGTGGCGGTGTGCTCGGCCACGAAGAAGTTCATGACCCAGCGGCG
CAACGTGGATTCGTTGATGTCCCCCAAGGCCTCCAGCCGTTCCATGGCCTCGTAGAAGTCCACGG
CGAAGTTGAAAAACTGGGAGTTGCGCGCCGACACGGTCAACTCCTCCTCCAGAAGACGGATGAG
CTCGGCGACGGTGTCGCGCACCTCGCGCTCGAAGGCTATGGGGATCTCTTCCTCCGCTAGCATCA
CCACCTCCTCCTCTTCCTCCTCTTCTGGCACTTCCATGATGGCTTCCTCCTCTTCGGGGGGTGGCG
GCGGCGGCGETGGGGGAGGGGGCGCTCTGCGCCGGCGGCGGCGCACCGGGAGGCGGTCCACGA
AGCGCGCGATCATCTCCCCGCGGCGGCGGCGCATGGTCTCGGTGACGGCGCGGCCGTTCTCCCG
GGGGCGCAGTTGGAAGACGCCGCCGGACATCTGGTGCTGGGGCGGGTGGCCGTGAGGCAGCGA
GACGGCGCTGACGATGCATCTCAACAATTGCTGCGTAGGTACGCCGCCGAGGGACCTGAGGGAG
TCCATATCCACCGGATCCGAAAACCTTTCGAGGAAGGCGTCTAACCAGTCGCAGTCGCAAGGTA
GGCTGAGCACCGTGGCGGGCOGCGGGGEETCGGGGGGAGTGTCTGGCGGAGGTGCTGCTGATGA
TGTAATTGAAGTAGGCGGACTTGACACGGCGGATGGTCGACAGGAGCACCATGTCCTTGGGTCC
GGCCTGCTGGATGCGGAGGCGGTCGGCTATGCCCCAGGCTTCGTTCTGGCATCGGCGCAGGTCC
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TTGTAGTAGTCTTGCATGAGCCTTTCCACCGGCACCTCTTCTCCTTCCTCTTCTGCTTCTTCCATGT
CTGCTTCGGCCCTGGGGCGGCECCGCGCCCCCCTGCCCCCCATGCGCGTGACCCCGAACCCCCTG
AGCGGTTGGAGCAGGGCCAGGTCGGCGACGACGCGCTCGGCCAGGATGGCCTGCTGCACCTGC
GTGAGGGTGGTTTGGAAGTCATCCAAGTCCACGAAGCGGTGGTAGGCGCCCGTGTTGATGGTGT
AGGTGCAGTTGGCCATGACGGACCAGTTGACGGTCTGGTGGCCCGGTTGCGACATCTCGGTGTA
CCTGAGTCGCGAGTAGGCGCGGGAGTCGAAGACGTAGTCGTTGCAAGTCCGCACCAGGTACTGG
TAGCCCACCAGGAAGTGCGGCGGCGGCTGGCGGTAGAGGGGCCAGCGCAGGGTGGCGGGGGCT
CCGGGGGCCAGGTCTTCCAGCATGAGGCGGTGGTAGGCGTAGATGTACCTGGACATCCAGGTGA
TACCCGCGGCGGTGGTGGAGGCGCGCGGGAAGTCGCGCACCCGGTTCCAGATGTTGCGCAGGG
GCAGAAAGTGCTCCATGGTAGGCGTGCTCTGTCCAGTCAGACGCGCGCAGTCGTTGATACTCTA
GACCAGGGAAAACGAAAGCCGGTCAGCGGGCACTCTTCCGTGGTCTGGTGAATAGATCGCAAG
GGTATCATGGCGGAGGGCCTCGGTTCGAGCCCCGGGTCCGGGCCGGACGGTCCGCCATGATCCA
CGCGGTTACCGCCCGCGTGTCGAACCCAGGTGTGCGACGTCAGACAACGGTGGAGTGTTCCTTT
TGGCGTTTTTCTGGCCGGGCGCCGGCGCCGCGTAAGAGACTAAGCCGCGAAAGCGAAAGCAGTA
AGTGGCTCGCTCCCCGTAGCCGGAGGGATCCTTGCTAAGGGTTGCGTTGCGGCGAACCCCGGTT
CGAATCCCGTACTCGGGCCGGCCGGACCCGCGGCTAAGGTGTTGGATTGGCCTCCCCCTCGTAT
AAAGACCCCGCTTGCGGATTGACTCCGGACACGGGGACGAGCCCCTTTTATTTITGCTTITCCCCA
GATGCATCCGGTGCTGCGGCAGATGCGCCCCCCGCCCCAGCAGCAGCAACAACACCAGCAAGA
GCGGCAGCAACAGCAGCGGGAGTCATGCAGGGCCCCCTCACCCACCCTCGGCGGGCCGGCCAC
CTCGGCGTCCGCGGCCOTGTCTGGCGCCTGCGGCGGCGGCGGGGGGCCGGCTGACGACCCCGAG
GAGCCCCCGCGGCGCAGGGCCAGACACTACCTGGACCTGGAGGAGGGCGAGGGCCTGGCGCGG
CTGGGGGCGCCOTCTCCCGAGCGCCACCCGCGGGTGCAGCTGAAGCGCGACTCGCGCGAGGCAT
ACGTGCCTCGGCAGAACCTGTTCAGGGACCGCGCGGGCGAGGAGCCCGAGGAGATGCGGGACA
GGAGGTTCAGCGCAGGGCGGGAGCTGCGGCAGGGGCTGAACCGCGAGCGGCTGCTGCGCGAGG
AGGACTTTGAGCCCGACGCGCGGACGGGGATCAGCCCCGCGCGCGCGCACGTGGCGGCCGCCG
ACCTGGTGACGGCGTACGAGCAGACGGTGAACCAGGAGATCAACTTCCAAAAGAGTTTCAACA
ACCACGTGCGCACGCTGGTGGCGCGCGAGGAGGTGACCATCGGGCTGATGCACCTGTGGGACTT
TGTAAGCGCGCTGGTGCAGAACCCCAACAGCAAGCCTCTGACGGCGCAGCTGTTCCTGATAGTG
CAGCACAGCAGGGACAACGAGGCGTTTAGGGACGCGCTGCTGAACATCACCGAGCCCGAGGGT
CGOTGGCTGCTGGACCTGATTAACATCCTGCAGAGCATAGTGGTGCAGGAGCGCAGCCTGAGCC
TGGCCGACAAGGTGGCGGCCATCAACTACTCGATGCTGAGCCTGGGCAAGTTTTACGCGCGCAA
GATCTACCAGACGCCGTACGTGCCCATAGACAAGGAGGTGAAGATCGACGGTTTTTACATGCGC
ATGGCGCTGAAGGTGCTCACCCTGAGCGACGACCTGGGCGTGTACCGCAACGAGCGCATCCACA
AGGCCGTGAGCGTGAGCCGGCGGCGCGAGCTGAGCGACCGCGAGCTGATGCACAGCCTGCAGC
GGGCGCTGGCEGEGECECCGGCAGCGGCGACAGGGAGGCGGAGTCCTACTTCGATGCGGGGGCGG
ACCTGCGCTGGGCGCCCAGCCGGCGGGECCCTGGAGGCCGCGGGGGTCCGCGAGGACTATGACG
AGGACGGCGAGGAGGATGAGGAGTACGAGCTAGAGGAGGGCGAGTACCTGGACTAAACCGCG
GGTGGTGTTTCCGGTAGATGCAAGACCCGAACGTGGTGGACCCGGCGCTGCGGGCGGCTCTGCA
GAGCCAGCCGTCCGGCCTTAACTCCTCAGACGACTGGCGACAGGTCATGGACCGCATCATGTCG
CTGACGGCGCGTAACCCGGACGCGTTCCGGCAGCAGCCGCAGGCCAACAGGCTCTCCGCCATCC
TGGAGGCGGTGGTGCCTGCGCGCTCGAACCCCACGCACGAGAAGGTGCTGGCCATAGTGAACGC
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GCTGGCCGAGAACAGGGCCATCCGCCCGGACGAGGCCGGGCTGGTGTACGACGCGCTGCTGCA
GCGCGTGGCCCGCTACAACAGCGGCAACGTGCAGACCAACCTGGACCGGCTGGTGGGGGACGT
GCGCGAGGCGGTGGCGCAGCGCGAGCGCGCGGATCGGCAGGGCAACCTGGGCTCCATGGTGGC
GCTGAATGCCTTCCTGAGCACGCAGCCGGCCAACGTGCCGCGGGGGCAGGAAGACTACACCAA
CTTTGTGAGCGCGCTGCGGCTGATGGTGACCGAGACCCCCCAGAGCGAGGTGTACCAGTCGGGC
CCGGACTACTTCTTCCAGACCAGCAGACAGGGCCTGCAGACGGTGAACCTGAGCCAGGCTTTCA
AGAACCTGCGGGGGCTGTGGGGCGTGAAGGCGCCCACCGGCGACCGGGCGACGGTGTCCAGCC
TGCTGACGCCCAACTCGCGCCTGCTGCTGCTGCTGATCGCGCCGTTCACGGACAGCGGCAGCGT
GTCCCGGGACACCTACCTGGGGCACCTGCTGACCCTGTACCGCGAGGCCATCGGGCAGGCGCAG
GTGGACGAGCACACCTTCCAGGAGATCACCAGCGTGAGCCGCGCGCTGGGGCAGGAGGACACG
AGCAGCCTGGAGGCGACTCTGAACTACCTGCTGACCAACCGGCGGCAGAAGATTCCCTCGCTGC
ACAGCCTGACCTCCGAGGAGGAGCGCATCTTGCGCTACGTGCAGCAGAGCGTGAGCCTGAACCT
GATGCGCGACGGGGTGACGCCCAGCGTGGCGCTGGACATGACCGCGCGCAACATGGAACCGGG
CATGTACGCCGCGCACCGGCCTTACATCAACCGCCTGATGGACTACCTGCATCGCGCGGCGGCC
GTGAACCCCGAGTACTTTACCAACGCCATCCTGAACCCGCACTGGCTCCCGCCGCCCGGGTTCTA
CAGCGGGGGCTTCGAGGTCCCGGAGACCAACGATGGCTTCCTGTGGGACGACATGGACGACAG
CGTGTTCTCCCCGCGGCCGCAGGCGCTGGCGGAAGCGTCCCTGCTGCGTCCCAAGAAGGAGGAG
GAGGAGGAGGCGAGTCGCCGCCGCGGCAGCAGCGGCGTGGCTTCTCTGTCCGAGCTGGGGGCG
GCAGCCGCCGCGCGCCCCGGOETCCCTGGGCGGCAGCCCCTTITCCGAGCCTGGTGGGGTCTCTGC
ACAGCGAGCGCACCACCCGCCCTCGGCTGCTGGGCGAGGACGAGTACCTGAATAACTCCCTGCT
GCAGCCGGTGCGGGAGAAAAACCTGCCTCCCGCCTTCCCCAACAACGGGATAGAGAGCCTGGTG
GACAAGATGAGCAGATGGAAGACCTATGCGCAGGAGCACAGGGACGCGCCTGCGCTCCGGCCG
CCCACGCGGCGCCAGCGCCACGACCGGCAGCGGGGGCTGGTGTGGGATGACGAGGACTCCGCG
GACGATAGCAGCGTGCTGGACCTGGGAGGGAGCGGCAACCCGTTCGCGCACCTGCGCCCCCGCC
TGGGGAGGATGTTTTAAAAAAAAAAAAAAAAAGCAAGAAGCATGATGCAAAAATTAAATAAAA
CTCACCAAGGCCATGGCGACCGAGCGTTGGTTTICTTGTGTTCCCTTCAGTATGCGGCGCGCGGCG
ATGTACCAGGAGGGACCTCCTCCCTCTTACGAGAGCGTGGTGGGCGCGGCGGCGGCGGCGCCCT
CTTCTCCCTTTGCGTCGCAGCTGCTGGAGCCGCCGTACGTGCCTCCGCGCTACCTGCGGCCTACG
GGGGGGAGAAACAGCATCCGTTACTCGGAGCTGGCGCCCCTGTTCGACACCACCCGGGTGTACC
TGGTGGACAACAAGTCGGCGGACGTGGCCTCCCTGAACTACCAGAACGACCACAGCAATTTTIT
GACCACGGTCATCCAGAACAATGACTACAGCCCGAGCGAGGCCAGCACCCAGACCATCAATCTG
GATGACCGGTCGCACTGGGGCGGCGACCTGAAAACCATCCTGCACACCAACATGCCCAACGTGA
ACGAGTTCATGTTCACCAATAAGTTCAAGGCGCGGGTGATGGTGTCGCGCTCGCACACCAAGGA
AGACCGGGTGGAGCTGAAGTACGAGTGGGTGGAGTTCGAGCTGCCAGAGGGCAACTACTCCGA
GACCATGACCATTGACCTGATGAACAACGCGATCGTGGAGCACTATCTGAAAGTGGGCAGGCAG
AACGGGGTCCTGGAGAGCGACATCGGGGTCAAGTTCGACACCAGGAACTTCCGCCTGGGGCTGG
ACCCCGTGACCGGGCTGGTTATGCCCGGGGTGTACACCAACGAGGCCTTCCATCCCGACATCAT
CCTGCTGCCCGGCTGCGGGGTGGACTTCACTTACAGCCGCCTGAGCAACCTCCTGGGCATCCGC
AAGCGGCAGCCCTTCCAGGAGGGCTTCAGGATCACCTACGAGGACCTGGAGGGGGGCAACATC
CCCGCGCTCCTCGATGTGGAGGCCTACCAGGATAGCTTGAAGGAAAATGAGGCGGGACAGGAG
GATACCGCCCCCGCCGCCTCCGCCGCCGCCGAGCAGGGCGAGGATGCTGCTGACACCGCGGCCG

-127-



10

15

20

25

30

35

40

WO 2016/198621 PCT/EP2016/063329

CGGACGGGGCAGAGGCCGACCCCGCTATGGTGGTGGAGGCTCCCGAGCAGGAGGAGGACATGA
ATGACAGTGCGGTGCGCGGAGACACCTTCGTCACCCGGGGGGAGGAAAAGCAAGCGGAGGCCG
AGGCCGCGGCCGAGGAAAAGCAACTGGCGGCAGCAGCGGCGGCGGCGGCGTTGGCCGCGGCGG
AGGCTGAGTCTGAGGGGACCAAGCCCGCCAAGGAGCCCGTGATTAAGCCCCTGACCGAAGATA
GCAAGAAGCGCAGTTACAACCTGCTCAAGGACAGCACCAACACCGCGTACCGCAGCTGGTACCT
GGCCTACAACTACGGCGACCCGTCGACGGGGGTGCGCTCCTGGACCCTGCTGTGCACGCCGGAC
GTGACCTGCGGCTCGGAGCAGGTGTACTGGTCGCTGCCCGACATGATGCAAGACCCCGTGACCT
TCCGCTCCACGCGGCAGGTCAGCAACTTCCCGGTGGTGGGCGCCGAGCTGCTGCCCGTGCACTC
CAAGAGCTTCTACAACGACCAGGCCGTCTACTCCCAGCTCATCCGCCAGTTCACCTCTCTGACCC
ACGTGTTCAATCGCTTTCCTGAGAACCAGATTCTGGCGCGCCCGCCCGCCCCCACCATCACCACC
GTCAGTGAAAACGTTCCTGCTCTCACAGATCACGGGACGCTACCGCTGCGCAACAGCATCGGAG
GAGTCCAGCGAGTGACCGTTACTGACGCCAGACGCCGCACCTGCCCCTACGTTTACAAGGCCTT
GGGCATAGTCTCGCCGCGCGTCCTTTCCAGCCGCACTTTTITGAGCAACACCACCATCATGTCCAT
CCTGATCTCACCCAGCAATAACTCCGGCTGGGGACTGCTGCGCGCGCCCAGCAAGATGTTCGGA
GGGGCGAGGAAGCGTTCCGAGCAGCACCCCGTGCGCETGCGCGGGCACTTCCGCGCCCCCTGGG
GAGCGCACAAACGCGGCCGCGCGGGGCGCACCACCGTGGACGACGCCATCGACTCGGTGGTGG
AGCAGGCGCGCAACTACAGGCCCGCGGTCTCTACCGTGGACGCGGCCATCCAGACCGTGGTGCG
GGGCGCGCGGCGGTACGCCAAGCTGAAGAGCCGCCGGAAGCGCGTGGCCCGCCGCCACCGCCG
CCGACCCGGGGCCGCCGCCAAACGCGECCGECCGECEGCCCTGCTTCGCCGGGCCAAGCGCACGGGC
CGCCGCGCCGCCATGAGGGCCGCGCGCCGCTTGGCCGCCGGCATCACCGCCGCCACCATGGCCC
CCCGTACCCGAAGACGCGCGGCCGCCGCCGCCGCCGCCGCCATCAGTGACATGGCCAGCAGGCG
CCGGGGCAACGTGTACTGGGTGCGCGACTCGGTGACCGGCACGCGCGTGCCCGTGCGCTTCCGC
CCCCCGCGGACTTGAGATGATGTGAAAAAACAACACTGAGTCTCCTGCTGTTGTGTGTATCCCA
GCGGCGGCGGCGCECGCAGCGTCATGTCCAAGCGCAAAATCAAAGAAGAGATGCTCCAGGTCG
TCGCGCCGGAGATCTATGGGCCCCCGAAGAAGGAAGAGCAGGATTCGAAGCCCCGCAAGATAA
AGCGGGTCAAAAAGAAAAAGAAAGATGATGACGATGCCGATGGGGAGGTGGAGTTCCTGCGCG
CCACGGCGCCCAGGCGCCCGGTGCAGTGGAAGGGCCGGCGCGTAAAGCGCGTCCTGCGCCCCG
GCACCGCGGTGGTCTTCACGCCCGGCGAGCGCTCCACCCGGACTTTCAAGCGCGTCTATGACGA
GGTGTACGGCGACGAAGACCTGCTGGAGCAGGCCAACGAGCGCTTCGGAGAGTTTGCTTACGGG
AAGCGTCAGCGGGCGCTGGGGAAGGAGGACCTGCTGGCGCTGCCGCTGGACCAGGGCAACCCC
ACCCCCAGTCTGAAGCCCGTGACCCTGCAGCAGGTGCTGCCGAGCAGCGCACCCTCCGAGGCGA
AGCGGGGTCTGAAGCGCGAGGGCGGCGACCTGGCGCCCACCGTGCAGCTCATGGTGCCCAAGC
GGCAGAGGCTGGAGGATGTGCTGGAGAAAATGAAAGTAGACCCCGGTCTGCAGCCGGACATCA
GGGTCCGCCCCATCAAGCAGGTGGCGCCGGGCCTCGGCGTGCAGACCGTGGACGTGGTCATCCC
CACCGGCAACTCCCCCGCCGCCGCCACCACTACCGCTGCCTCCACGGACATGGAGACACAGACC
GATCCCGCCGCAGCCGCAGCCGCAGCCGCCGCCGCGACCTCCTCGGCGGAGGTGCAGACGGACC
CCTGGCTGCCGCCGGCGATGTCAGCTCCCCGCGCGCGTCGCGGGCGCAGGAAGTACGGCGCCGC
CAACGCGCTCCTGCCCGAGTACGCCTTGCATCCTTCCATCGCGCCCACCCCCGGCTACCGAGGCT
ATACCTACCGCCCGCGAAGAGCCAAGGGTTCCACCCGCCGTCCCCGCCGACGCGCCGCCGCCAC
CACCCGCCGCCGCCGCCGCAGACGCCAGCCCGCACTGGCTCCAGTCTCCGTGAGGAAAGTGGCG
CGCGACGGACACACCCTGGTGCTGCCCAGGGCGCGCTACCACCCCAGCATCGTTTAAAAGCCTG
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TTGTGGTTCTTGCAGATATGGCCCTCACTTGCCGCCTCCGTTTCCCGGTGCCGGGATACCGAGGA
GGAAGATCGCGCCGCAGGAGGGGTCTGGCCGGCCGCGGCCTGAGCGGAGGCAGCCGCCGCGCG
CACCGGCGGCGACGCGCCACCAGCCGACGCATGCGCGGCGGGGTGCTGCCCCTGTTAATCCCCC
TGATCGCCGCGGCGATCGGCGCCGTGCCCGGGATCGCCTCCGTGGCCTTGCAAGCGTCCCAGAG
GCATTGACAGACTTGCAAACTTGCAAATATGGAAAAAAAAACCCCAATAAAAAAGTCTAGACTC
TCACGCTCGCTTGGTCCTGTGACTATTITGTAGAATGGAAGACATCAACTTTGCGTCGCTGGCCC
CGCGTCACGGCTCGCGCCCGTTCCTGGGACACTGGAACGATATCGGCACCAGCAACATGAGCGG
TGGCGCCTTCAGTTGGGGCTCTCTGTGGAGCGGCATTAAAAGTATCGGGTCTGCCGTTAAAAATT
ACGGCTCCCGGGCCTGGAACAGCAGCACGGGCCAGATGTTGAGAGACAAGTTGAAAGAGCAGA
ACTTCCAGCAGAAGGTGGTGGAGGGCCTGGCCTCCGGCATCAACGGGGTGGTGGACCTGGCCAA
CCAGGCCGTGCAGAATAAGATCAACAGCAGACTGGACCCCCGGCCGCCGGTGGAGGAGGTGCC
GCCGGCGCTGGAGACGGTGTCCCCCGATGGGCGTGGCGAGAAGCGCCCGCGGCCCGATAGGGA
AGAGACCACTCTGGTCACGCAGACCGATGAGCCGCCCCCGTATGAGGAGGCCCTGAAGCAAGG
TCTGCCCACCACGCGGCCCATCGCGCCCATGGCCACCGGGGTGGTGGGCCGCCACACCCCCGCC
ACGCTGGACTTGCCTCCGCCCGCCGATGTGCCGCAGCAGCAGAAGGCGGCACAGCCGGGCCCGC
CCGCGACCGCCTCCCAETTCCTCCGCCGGTCCTCTGCGCCGCGCGGCCAGCGGCCCCCGCGGOGG
GGTCGCGAGGCACGGCAACTGGCAGAGCACGCTGAACAGCATCGTGGGTCTGGGGGTGCGGTC
CGTGAAGCGCCGCCGATGCTACTGAATAGCTTAGCTAACGTGTTGTATGTGTGTATGCGCCCTAT
GTCGCCGCCAGAGGAGCTGCTGAGTCGCCGCCGTTCGCGCGCCCACCACCACCGCCACTCCGCC
CCTCAAGATGGCGACCCCATCGATGATGCCGCAGTGGTCGTACATGCACATCTCGGGCCAGGAC
GCCTCGGAGTACCTGAGCCCCGGGCTGGTGCAGTTCGCCCGCGCCACCGAGAGCTACTTCAGCC
TGAGTAACAAGTTTAGGAACCCCACGGTGGCGCCCACGCACGATGTGACCACCGACCGGTCTCA
GCGCCTGACGCTGCGGTTCATTCCCGTGGACCGCGAGGACACCGCGTACTCGTACAAGGCGCGG
TTCACCCTGGCCGTGGGCGACAACCGCGTGCTGGACATGGCCTCCACCTACTTITGACATCCGCGG
GGTGCTGGACCGGGGTCCCACTTTCAAGCCCTACTCTGGCACCGCCTACAACTCCCTGGCCCCCA
AGGGCGCTCCCAACTCCTGCGAGTGGGAGCAAGAGGAAACTCAGGCAGTTGAAGAAGCAGCAG
AAGAGGAAGAAGAAGATGCTGACGGTCAAGCTGAGGAAGAGCAAGCAGCTACCAAAAAGACT
CATGTATATGCTCAGGCTCCCCTTTCTGGCGAAAAAATTAGTAAAGATGGTCTGCAAATAGGAA
CGGACGCTACAGCTACAGAACAAAAACCTATTTATGCAGACCCTACATTCCAGCCCGAACCCCA
AATCGGGGAGTCCCAGTGGAATGAGGCAGATGCTACAGTCGCCGGCGGTAGAGTGCTAAAGAA
ATCTACTCCCATGAAACCATGCTATGGTTCCTATGCAAGACCCACAAATGCTAATGGAGGTCAG
GGTGTACTAACGGCAAATGCCCAGGGACAGCTAGAATCTCAGGTTGAAATGCAATTCTTTTCAA
CTTCTGAAAACGCCCGTAACGAGGCTAACAACATTCAGCCCAAATTGGTGCTGTATAGTGAGGA
TGTGCACATGGAGACCCCGGATACGCACCTTTCTTACAAGCCCGCAAAAAGCGATGACAATTCA
AAAATCATGCTGGGTCAGCAGTCCATGCCCAACAGACCTAATTACATCGGCTTCAGAGACAACT
TTATCGGCCTCATGTATTACAATAGCACTGGCAACATGGGAGTGCTTGCAGGTCAGGCCTCTCAG
TTGAATGCAGTGGTGGACTTGCAAGACAGAAACACAGAACTGTCCTACCAGCTCTTGCTTGATT
CCATGGGTGACAGAACCAGATACTTTTCCATGTGGAATCAGGCAGTGGACAGTTATGACCCAGA
TGTTAGAATTATTGAAAATCATGGAACTGAAGACGAGCTCCCCAACTATTGTTTCCCTCTGGGTG
GCATAGGGGTAACTGACACTTACCAGGCTGTTAAAACCAACAATGGCAATAACGGGGGCCAGG
TGACTTGGACAAAAGATGAAACTTTTGCAGATCGCAATGAAATAGGGGTGGGAAACAATTTCGC
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TATGGAGATCAACCTCAGTGCCAACCTGTGGAGAAACTTCCTGTACTCCAACGTGGCGCTGTAC
CTACCAGACAAGCTTAAGTACAACCCCTCCAATGTGGACATCTCTGACAACCCCAACACCTACG
ATTACATGAACAAGCGAGTGGTGGCCCCGGGGCTGGTGGACTGCTACATCAACCTGGGCGCGCG
CTGGTCGCTGGACTACATGGACAACGTCAACCCCTTCAACCACCACCGCAATGCGGGCCTGCGC
TACCGCTCCATGCTCCTGGGCAACGGGCGCTACGTGCCCTTCCACATCCAGGTGCCCCAGAAGTT
CTTTGCCATCAAGAACCTCCTCCTCCTGCCGGGCTCCTACACCTACGAGTGGAACTTCAGGAAGG
ATGTCAACATGGTCCTCCAGAGCTCTCTGGGTAACGATCTCAGGGTGGACGGGGCCAGCATCAA
GTTCGAGAGCATCTGCCTCTACGCCACCTTCTTCCCCATGGCCCACAACACGGCCTCCACGCTCG
AGGCCATGCTCAGGAACGACACCAACGACCAGTCCTTCAATGACTACCTCTCCGCCGCCAACAT
GCTCTACCCCATACCCGCCAACGCCACCAACGTCCCCATCTCCATCCCCTCGCGCAACTGGGCGG
CCTTCCGCGGCTGGGCCTTCACCCGCCTCAAGACCAAGGAGACCCCCTCCCTGGGCTCGGGATTC
GACCCCTACTACACCTACTCGGGCTCCATTCCCTACCTGGACGGCACCTTCTACCTCAACCACAC
TTTCAAGAAGGTCTCGGTCACCTTCGACTCCTCGGTCAGCTGGCCGGGCAACGACCGTCTGCTCA
CCCCCAACGAGTTCGAGATCAAGCGCTCGGTCGACGGGGAGGGCTACAACGTGGCCCAGTGCA
ACATGACCAAGGACTGGTTCCTGGTCCAGATGCTGGCCAACTACAACATCGGCTACCAGGGCTT
CTACATCCCAGAGAGCTACAAGGACAGGATGTACTCCTTCTTCAGGAACTTCCAGCCCATGAGC
CGGCAGGTGGTGGACCAGACCAAGTACAAGGACTACCAGGAGGTGGGCATCATCCACCAGCAC
AACAACTCGGGCTTCGTGGGCTACCTCGCCCCCACCATGCGCGAGGGACAGGCCTACCCCGCCA
ACTTCCCCTATCCGCTCATAGGCAAGACCGCGGTCGACAGCATCACCCAGAAAAAGTTCCTCTG
CGACCGCACCCTCTGGCGCATCCCCTTCTCCAGCAACTTCATGTCCATGGGTGCGCTCTCGGACC
TGGGCCAGAACTTGCTCTACGCCAACTCCGCCCACGCCCTCGACATGACCTTCGAGGTCGACCCC
ATGGACGAGCCCACCCTTCTCTATGTTCTGTTCGAAGTCTTTGACGTGGTCCGGGTCCACCAGCC
GCACCGCGGCGTCATCGAGACCGTGTACCTGCGTACGCCCTTCTCGGCCGGCAACGCCACCACC
TAAAGAAGCAAGCCGCAGTCATCGCCGCCTGCATGCCGTCGGGTTCCACCGAGCAAGAGCTCAG
GGCCATCGTCAGAGACCTGGGATGCGGGCCCTATTTITITGGGCACCTTCGACAAGCGCTTCCCTG
GCTTTGTCTCCCCACACAAGCTGGCCTGCGCCATCGTCAACACGGCCGGCCGCGAGACCGGGGG
CGTGCACTGGCTGGCCTTCGCCTGGAACCCGCGCTCCAAAACATGCTTCCTCTTTGACCCCTTCG
GCTTTTCGGACCAGCGGCTCAAGCAAATCTACGAGTTCGAGTACGAGGGCTTGCTGCGTCGCAG
CGCCATCGCCTCCTCGCCCGACCGCTGCGTCACCCTCGAAAAGTCCACCCAGACCGTGCAGGGG
CCCGACTCGGCCGCCTGCGOGTCTCTTCTGCTGCATGTTTCTGCACGCCTTTGTGCACTGGCCTCAG
AGTCCCATGGACCGCAACCCCACCATGAACTTGCTGACGGGGGTGCCCAACTCCATGCTCCAGA
GCCCCCAGGTCGAGCCCACCCTGCGCCGCAACCAGGAGCAGCTCTACAGCTTCCTGGAGCGCCA
CTCGCCTTACTTCCGCCGCCACAGCGCACAGATCAGGAGGGCCACCTCCTTCTGCCACTTGCAAG
AGATGCAAGAAGGGTAATAACGATGTACACACTTTTTITTCTCAATAAATGGCATCTTTTTATTTA
TACAAGCTCTCTGGGGTATTCATTTCCCACCACCACCCGCCGTTGTCGCCATCTGGCTCTATTTAG
AAATCGAAAGGGTTCTGCCGGGAGTCGCCGTGCGCCACGGGCAGGGACACGTTGCGATACTGGT
AGCGGGTGCCCCACTTGAACTCGGGCACCACCAGGCGAGGCAGCTCGGGGAAGTTTTCGCTCCA
CAGGCTGCGGGTCAGCACCAGCGCGTTCATCAGGTCGGGCGCCGAGATCTTGAAGTCGCAGTTG
GGGCCGECCECCCTGCGCGCGCCGAGTTGCGGTACACCGGGTTGCAGCACTGGAACACCAACAGCG
CCGGGTGCTTCACGCTGGCCAGCACGCTGCGGTCGGAGATCAGCTCGGCGTCCAGGTCCTCCGC
GTTGCTCAGCGCGAACGGGGTCATCTTGGGCACTTGCCGCCCCAGGAAGGGCGCGTGCCCCGAGT
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TTCGAGTTGCAGTCGCAGCGCAGCGGGATCAGCAGGTGCCCGTGCCCGGACTCGGCGTTGGGGT
ACAGCGCGCGCATGAAGGCCTGCATCTGGCGGAAGGCCATCTGGGCCTTGGCGCCCTCCGAGAA
GAACATGCCGCAGGACTTGCCCGAGAACTGGTTTGCGGGGCAGCTGGCGTCGTGCAGGCAGCAG
CGCGCGTCGGTGTTGGCGATCTGCACCACGTTGCGCCCCCACCGGTTCTTCACGATCTTGGCCTT
GGACGATTGCTCCTTCAGCGCGCGCTGCCCGTTCTCGCTGGTCACATCCATCTCGATCACATGTT
CCTTGTTCACCATGCTGCTGCCGTGCAGACACTTCAGCTCGCCCTCCGTCTCGGTGCAGCGGTGC
TGCCACAGCGCGCAGCCCGTGGGCTCGAAAGACTTGTAGGTCACCTCCGCGAAGGACTGCAGGT
ACCCCTGCAAAAAGCGGCCCATCATGGTCACGAAGGTCTTGTTGCTGCTGAAGGTCAGCTGCAG
CCCGCGGTGCTCCTCGTTCAGCCAGGTCTTGCACACGGCCGCCAGCGCCTCCACCTGGTCGGGCA
GCATCTTGAAGTTCACCTTCAGCTCATTCTCCACGTGGTACTTGTCCATCAGCGTGCGCGCCGCC
TCCATGCCCTTCTCCCAGGCCGACACCAGCGGCAGGCTCACGGGGTTCTTCACCATCACCGTGGC
CGCCGCCTCCGCCGCGCTTTCGCTTTCCGCCCCGCTGTTCTCTTCCTCTTCCTCCTCTTCCTCGCCG
CCGCCCACTCGCAGCCCCCGCACCACGGGGTCGTCTTCCTGCAGGCGCTGCACCTTGCGCTTGCC
GTTGCGCCCCTGCTTGATGCGCACGGGCGGGTTGCTGAAGCCCACCATCACCAGCGCGGCCTCIT
CTTGCTCGTCCTCGCTGTCCAGAATGACCTCCGGGGAGGGGGGGTTGGTCATCCTCAGTACCGA
GGCACGCTTCTTTTTCTTCCTGGGGGCGTTCGCCAGCTCCGCGGCTGCGGCCGCTGCCGAGGTCG
AAGGCCGAGGGCTGGGCGTGCGCGGCACCAGCGCGTCCTGCGAGCCGTCCTCGTCCTCCTCGGA
CTCGAGACGGAGGCGGGCCCGCTTCTTCGGGGGCGCGCGGGGCGGCGGAGGCGGCGGCGGCGA
CGGAGACGGGGACGAGACATCGTCCAGGGTGGGTGGACGGCGGGCCGCGCCGCGTCCGCGCTC
GGGGGTGGTCTCGCGCTGGTCCTCTTCCCGACTGGCCATCTCCCACTGCTCCTTCTCCTATAGGC
AGAAAGAGATCATGGAGTCTCTCATGCGAGTCGAGAAGGAGGAGGACAGCCTAACCGCCCCCT
CTGAGCCCTCCACCACCGCCGCCACCACCGCCAATGCCGCCGCGGACGACGCGCCCACCGAGAC
CACCGCCAGTACCACCCTCCCCAGCGACGCACCCCCGCTCGAGAATGAAGTGCTGATCGAGCAG
GACCCGGGTTTTGTGAGCGGAGAGGAGGATGAGGTGGATGAGAAGGAGAAGGAGGAGGTCGCC
GCCTCAGTGCCAAAAGAGGATAAAAAGCAAGACCAGGACGACGCAGATAAGGATGAGACAGC
AGTCGGGCGGGGGAACGGAAGCCATGATGCTGATGACGGCTACCTAGACGTGGGAGACGACGT
GCTGCTTAAGCACCTGCACCGCCAGTGCGTCATCGTCTGCGACGCGCTGCAGGAGCGCTGCGAA
GTGCCCCTGGACGTGGCGGAGGTCAGCCGCGCCTACGAGCGGCACCTCTTCGCGCCGCACGTGC
CCCCCAAGCGCCGGGAGAACGGCACCTGCGAGCCCAACCCGCGTCTCAACTTCTACCCGGTCTT
CGCGGTACCCGAGGTGCTGGCCACCTACCACATCTTTTTCCAAAACTGCAAGATCCCCCTCTCCT
GCCGCGCCAACCGCACCCGCGCCGACAAAACCCTGACCCTGCGGCAGGGCGCCCACATACCTGA
TATCGCCTCTCTGGAGGAAGTGCCCAAGATCTTCGAGGGTCTCGGTCGCGACGAGAAACGGGCG
GCGAACGCTCTGCACGGAGACAGCGAAAACGAGAGTCACTCGGGGGTGCTGGTGGAGCTCGAG
GGCGACAACGCGCGCCTGGCCGTACTCAAGCGCAGCATAGAGGTCACCCACTTTGCCTACCCGG
CGCTCAACCTGCCCCCCAAGGTCATGAGTGTGGTCATGGGCGAGCTCATCATGCGCCGCGCCCA
GCCCCTGGCCGCGGATGCAAACTTGCAAGAGTCCTCCGAGGAAGGCCTGCCCGCGGTCAGCGAC
GAGCAGCTGGCGCGCTGGCTGGAGACCCGCGACCCCGCGCAGCTGGAGGAGCGGCGCAAGCTC
ATGATGGCCGCGGTGCTGGTCACCGTGGAGCTCGAGTGTCTGCAGCGCTTCTTCGCGGACCCCG
AGATGCAGCGCAAGCTCGAGGAGACCCTGCACTACACCTTCCGCCAGGGCTACGTGCGCCAGGC
CTGCAAGATCTCCAACGTGGAGCTCTGCAACCTGGTCTCCTACCTGGGCATCCTGCACGAGAAC
CGCCTCGGGCAGAACGTCCTGCACTCCACCCTCAAAGGGGAGGCGCGCCGCGACTACATCCGCG
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ACTGCGCCTACCTCTTCCTCTGCTACACCTGGCAGACGGCCATGGGGGTCTGGCAGCAGTGCCTG
GAGGAGCGCAACCTCAAGGAGCTGGAAAAGCTCCTCAAGCGCACCCTCAGGGACCTCTGGACG
GGCTTCAACGAGCGCTCGGTGGCCGCCGCGCTGGCGGACATCATCTTTCCCGAGCGCCTGCTCA
AGACCCTGCAGCAGGGCCTGCCCGACTTCACCAGCCAGAGCATGCTGCAGAACTTCAGGACTTT
CATCCTGGAGCGCTCGGGCATCCTGCCGGCCACTTGCTGCGCGCTGCCCAGCGACTTCGTGCCCA
TCAAGTACAGGGAGTGCCCGCCGCCGCTCTGGGGCCACTGCTACCTCTTCCAGCTGGCCAACTA
CCTCGCCTACCACTCGGACCTCATGGAAGACGTGAGCGGCGAGGGCCTGCTCGAGTGCCACTGC
CGCTGCAACCTCTGCACGCCCCACCGCTCTCTAGTCTGCAACCCGCAGCTGCTCAGCGAGAGTCA
GATTATCGGTACCTTCGAGCTGCAGGGTCCCTCGCCTGACGAGAAGTCCGCGGCTCCAGGGCTG
AAACTCACTCCGGGGCTGTGGACTTCCGCCTACCTACGCAAATTTGTACCTGAGGACTACCACGC
CCACGAGATCAGGTTCTACGAAGACCAATCCCGCCCGCCCAAGGCGGAGCTCACCGCCTGCGTC
ATCACCCAGGGGCACATCCTGGGCCAATTGCAAGCCATCAACAAAGCCCGCCGAGAGTTCTTGC
TGAAAAAGGGTCGGGGGGTGTACCTGGACCCCCAGTCCGGCGAGGAGCTAAACCCGCTACCCCC
GCCGCCGCCCCAGCAGCGGGACCTTGCTTCCCAGGATGGCACCCAGAAAGAAGCAGCAGCCGC
CGCCGCCGCCGCAGCCATACATGCTTCTGGAGGAAGAGGAGGAGGACTGGGACAGTCAGGCAG
AGGAGGTTTCGGACGAGGAGCAGGAGGAGATGATGGAAGACTGGGAGGAGGACAGCAGCCTA
GACGAGGAAGCTTCAGAGGCCGAAGAGGTGGCAGACGCAACACCATCGCCCTCGGTCGCAGCC
CCCTCGCCGGGGCCCCTGAAATCCTCCGAACCCAGCACCAGCGCTATAACCTCCGCTCCTCCGGC
GCCGGCGCCACCCGCCCGCAGACCCAACCGTAGATGGGACACCACAGGAACCGGGGTCGGTAA
GTCCAAGTGCCCGCCGCCGCCACCGCAGCAGCAGCAGCAGCAGCGCCAGGGCTACCGCTCGTGG
CGCGGGCACAAGAACGCCATAGTCGCCTGCTTGCAAGACTGCGGGGGCAACATCTCTTTCGCCC
GCCGCTTCCTGCTATTCCACCACGGGGTCGCCTTTCCCCGCAATGTCCTGCATTACTACCGTCATC
TCTACAGCCCCTACTGCAGCGGCGACCCAGAGGCGGCAGCGGCAGCCACAGCGGCGACCACCA
CCTAGGAAGATATCCTCCGCGGGCAAGACAGCGGCAGCAGCGGCCAGGAGACCCGCGGCAGCA
GCGGCGGGAGCGGTGGGCGCACTGCGCCTCTCGCCCAACGAACCCCTCTCGACCCGGGAGCTCA
GACACAGGATCTTCCCCACTTTGTATGCCATCTTCCAACAGAGCAGAGGCCAGGAGCAGGAGCT
GAAAATAAAAAACAGATCTCTGCGCTCCCTCACCCGCAGCTGTCTGTATCACAAAAGCGAAGAT
CAGCTTCGGCGCACGCTGGAGGACGCGGAGGCACTCTTCAGCAAATACTGCGCGCTCACTCTTA
AAGACTAGCTCCGCGCCCTTCTCGAATTTAGGCGGGAGAAAACTACGTCATCGCCGGCCGCCGC
CCAGCCCGCCCAGCCGAGATGAGCAAAGAGATTCCCACGCCATACATGTGGAGCTACCAGCCGC
AGATGGGACTCGCGGCGGGAGCGGCCCAGGACTACTCCACCCGCATGAACTACATGAGCGCGG
GACCCCACATGATCTCACAGGTCAACGGGATCCGCGCCCAGCGAAACCAAATACTGCTGGAACA
GGCGGCCATCACCGCCACGCCCCGCCATAATCTCAACCCCCGAAATTGGCCCGCCGCCCTCAGTG
TACCAGGAAACCCCCTCCGCCACCACCGTACTACTTCCGCGTGACGCCCAGGCCGAAGTCCAGA
TGACTAACTCAGGGGCGCAGCTCGCGGGCGGCTTTCGTCACGGGGCGCGGCCGCTCCGACCAGG
TATAAGACACCTGATGATCAGAGGCCGAGGTATCCAGCTCAACGACGAGTCGGTGAGCTCTTCG
CTCGGTCTCCGTCCGGACGGAACTTTCCAGCTCGCCGGATCCGGCCGCTCTTCGTTCACGCCCCG
CCAGGCGTACCTGACTCTGCAGACCTCGTCCTCGGAGCCCCGCTCCGGCGGCATCGGAACCCTC
CAGTTCGTGGAGGAGTTCGTGCCCTCGGTCTACTTCAACCCCTTCTCGGGACCTCCCGGACGCTA
CCCCGACCAGTTCATTCCGAACTTTGACGCGGTGAAGGACTCGGCGGACGGCTACGACTGAATG
TCAGGTGTCGAGGCAGAGCAGCTTCGCCTGAGACACCTCGAGCACTGCCGCCGCCACAAGTGCT
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TCGCCCGCGGTTCTGGTGAGTTCTGCTACTTTCAGCTACCCGAGGAGCATACCGAGGGGCCGGC
GCACGGCGTCCGCCTGACCACCCAGGGCGAGGTTACCTGTTCCCTCATCCGGGAGTTTACCCTCC
GTCCCCTGCTAGTGGAGCGGGAGCGGGGTCCCTGTGTCCTAACTATCGCCTGCAACTGCCCTAAC
CCTGGATTACATCAAGATCTTTGCTGTCATCTCTGTGCTGAGTTTAATAAACGCTGAGATCAGAA
TCTACTGGGGCTCCTGTCGCCATCCTGTGAACGCCACCGTCTTCACCCACCCCGACCAGGCCCAG
GCGAACCTCACCTGCGGTCTGCATCGGAGGGCCAAGAAGTACCTCACCTGGTACTTCAACGGCA
CCCCCTTTGTGGTTTACAACAGCTTCGACGGGGACGGAGTCTCCCTGAAAGACCAGCTCTCCGGT
CTCAGCTACTCCATCCACAAGAACACCACCCTCCAACTCTTCCCTCCCTACCTGCCGGGAACCTA
CGAGTGCGTCACCGGCCGCTGCACCCACCTCACCCGCCTGATCGTAAACCAGAGCTTTCCGGGA
ACAGATAACTCCCTCTTCCCCAGAACAGGAGGTGAGCTCAGGAAACTCCCCGGGGACCAGGGCG
GAGACGTACCTTCGACCCTTGTGGGGTTAGGATTTTTTATTACCGGGTTGCTGGCTCTTTTAATCA
AAGTTTCCTTGAGATTTGTITCTTTCCTTCTACGTGTATGAACACCTCAACCTCCAATAACTCTACC
CTTTCTTCGGAATCAGGTGACTTCTCTGAAATCGGGCTTGGTGTGCTGCTTACTCTGTTGATTTTT
TTCCTTATCATACTCAGCCTTCTGTGCCTCAGGCTCGCCGCCTGCTGCGCACACATCTATATCTAC
TGCTGGTTGCTCAAGTGCAGGGGTCGCCACCCAAGATGAACAGGTACATGGTCCTATCGATCCT
AGGCCTGCTGGCCCTGGCGGCCTGCAGCGCCGCCAAAAAAGAGATTACCTTTGAGGAGCCCGCT
TGCAATGTAACTTTCAAGCCCGAGGGTGACCAATGCACCACCCTCGTCAAATGCGTTACCAATC
ATGAGAGGCTGCGCATCGACTACAAAAACAAAACTGGCCAGTTTGCGGTCTATAGTGTGTTTAC
GCCCGGAGACCCCTCTAACTACTCTGTCACCGTCTTCCAGGGCGGACAGTCTAAGATATTCAATT
ACACTTTCCCTTTTTATGAGTTATGCGATGCGGTCATGTACATGTCAAAACAGTACAACCTGTGG
CCTCCCTCTCCCCAGGCGTGTGTGGAAAATACTGGGTCTTACTGCTGTATGGCTTTCGCAATCAC
TACGCTCGCTCTAATCTGCACGGTGCTATACATAAAATTCAGGCAGAGGCGAATCTTTATCGATG
AAAAGAAAATGCCTTGATCGCTAACACCGGCTTTCTATCTGCAGAATGAATGCAATCACCTCCCT
ACTAATCACCACCACCCTCCTTGCGATTGCCCATGGGTTGACACGAATCGAAGTGCCAGTGGGG
TCCAATGTCACCATGGTGGGCCCCGCCGGCAATTCCACCCTCATGTGGGAAAAATTTGTCCGCA
ATCAATGGGTTCATTTCTGCTCTAACCGAATCAGTATCAAGCCCAGAGCCATCTGCGATGGGCA
AAATCTAACTCTGATCAATGTGCAAATGATGGATGCTGGGTACTATTACGGGCAGCGGGGAGAA
ATCATTAATTACTGGCGACCCCACAAGGACTACATGCTGCATGTAGTCGAGGCACTTCCCACTAC
CACCCCCACTACCACCTCTCCCACCACCACCACCACTACTACTACTACTACTACTACTACTACTA
CTACCACTACCGCTGCCCGCCATACCCGCAAAAGCACCATGATTAGCACAAAGCCCCCTCGTGC
TCACTCCCACGCCGGCGGGCCCATCGGTGCGACCTCAGAAACCACCGAGCTTTGCTTCTGCCAAT
GCACTAACGCCAGCGCTCATGAACTGTTCGACCTGGAGAATGAGGATGTCCAGCAGAGCTCCGC
TTGCCTGACCCAGGAGGCTGTGGAGCCCGTTGCCCTGAAGCAGATCGGTGATTCAATAATTGAC
TCTTCTTCTTTTGCCACTCCCGAATACCCTCCCGATTCTACTTTCCACATCACGGGTACCAAAGAC
CCTAACCTCTCTTTCTACCTGATGCTGCTGCTCTGTATCTCTGTGGTCTCTTCCGCGCTGATGTTA
CTGGGGATGTTCTGCTGCCTGATCTGCCGCAGAAAGAGAAAAGCTCGCTCTCAGGGCCAACCAC
TGATGCCCTTCCCCTACCCCCCGGATTTTGCAGATAACAAGATATGAGCTCGCTGCTGACACTAA
CCGCTTTACTAGCCTGCGCTCTAACCCTTGTCGCTTGCGACTCGAGATTCCACAATGTCACAGCT
GTGGCAGGAGAAAATGTTACTTTCAACTCCACGGCCGATACCCAGTGGTCGTGGAGTGGCTCAG
GTAGCTACTTAACTATCTGCAATAGCTCCACTTCCCCCGGCATATCCCCAACCAAGTACCAATGC
AATGCCAGCCTGTTCACCCTCATCAACGCTTCCACCCTGGACAATGGACTCTATGTAGGCTATGT

-133-



10

15

20

25

30

35

40

WO 2016/198621 PCT/EP2016/063329

ACCCTTTGGTGGGCAAGGAAAGACCCACGCTTACAACCTGGAAGTTCGCCAGCCCAGAACCACT
ACCCAAGCTTCTCCCACCACCACCACCACCACCACCATCACCAGCAGCAGCAGCAGCAGCAGCC
ACAGCAGCAGCAGCAGATTATTGACTTTGGTTITGGCCAGCTCATCTGCCGCTACCCAGGCCATC
TACAGCTCTGTGCCCGAAACCACTCAGATCCACCGCCCAGAAACGACCACCGCCACCACCCTAC
ACACCTCCAGCGATCAGATGCCGACCAACATCACCCCCTTGGCTCTTCAAATGGGACTTACAAG
CCCCACTCCAAAACCAGTGGATGCGGCCGAGGTCTCCGCCCTCGTCAATGACTGGGCGGGGCTG
GGAATGTGGTGGTTCGCCATAGGCATGATGGCGCTCTGCCTGCTTCTGCTCTGGCTCATCTGCTG
CCTCCACCGCAGGCGAGCCAGACCCCCCATCTATAGACCCATCATTGTCCTGAACCCCGATAAT
GATGGGATCCATAGATTGGATGGCCTGAAAAACCTACTTTTTTCTTTITACAGTATGATAAATTGA
GACATGCCTCGCATTTTCTTGTACATGTTCCTTCTCCCACCTTTTCTGGGGTGTTCTACGCTGGCC
GCTGTGTCTCACCTGGAGGTAGACTGCCTCTCACCCTTCACTGTCTACCTGCTTTACGGATTGGTC
ACCCTCACTCTCATCTGCAGCCTAATCACAGTAATCATCGCCTTCATCCAGTGCATTGATTACAT
CTGTGTGCGCCTCGCATACTTCAGACACCACCCGCAGTACCGAGACAGGAACATTGCCCAACTT
CTAAGACTGCTCTAATCATGCATAAGACTGTGATCTGCCTTCTGATCCTCTGCATCCTGCCCACC
CTCACCTCCTGCCAGTACACCACAAAATCTCCGCGCAAAAGACATGCCTCCTGCCGCTTCACCCA
ACTGTGGAATATACCCAAATGCTACAACGAAAAGAGCGAGCTCTCCGAAGCTTGGCTGTATGGG
GTCATCTGTGTCTTAGTTTITCTGCAGCACTGTCTTTGCCCTCATAATCTACCCCTACTTITGATTITG
GGATGGAACGCGATCGATGCCATGAATTACCCCACCTTTCCCGCACCCGAGATAATTCCACTGC
GACAAGTTGTACCCGTTGTCGTTAATCAACGCCCCCCATCCCCTACGCCCACTGAAATCAGCTAC
TTTAACCTAACAGGCGGAGATGACTGACGCCCTAGATCTAGAAATGGACGGCATCAGTACCGAG
CAGCGTCTCCTAGAGAGGCGCAGGCAGGCGGCTGAGCAAGAGCGCCTCAATCAGGAGCTCCGA
GATCTCGTTAACCTGCACCAGTGCAAAAGAGGCATCTTTTGTCTGGTAAAGCAGGCCAAAGTCA
CCTACGAGAAGACCGGCAACAGCCACCGCCTCAGTTACAAATTGCCCACCCAGCGCCAGAAGCT
GGTGCTCATGGTGGGTGAGAATCCCATCACCGTCACCCAGCACTCGGTAGAGACCGAGGGGTGT
CTGCACTCCCCCTGTCGGGGTCCAGAAGACCTCTGCACCCTGGTAAAGACCCTGTGCGGTCTCAG
AGATTTAGTCCCCTTTAACTAATCAAACACTGGAATCAATAAAAAGAATCACTTACTTAAAATC
AGACAGCAGGTCTCTGTCCAGTTTATTCAGCAGCACCTCCTTCCCCTCCTCCCAACTCTGGTACT
CCAAACGCCTTCTGGCGGCAAACTTCCTCCACACCCTGAAGGGAATGTCAGATTCTTGCTCCTGT
CCCTCCGCACCCACTATCTTCATGTTGTTGCAGATGAAGCGCACCAAAACGTCTGACGAGAGCTT
CAACCCCGTGTACCCCTATGACACGGAAAGCGGCCCTCCCTCCGTCCCTTTCCTCACCCCTCCCT
TCGTGTCTCCCGATGGATTCCAAGAAAGTCCCCCCGGGGTCCTGTCTCTGAACCTGGCCGAGCCC
CTGGTCACTTCCCACGGCATGCTCGCCCTGAAAATGGGAAGTGGCCTCTCCCTGGACGACGCTG
GCAACCTCACCTCTCAAGATATCACCACCGCTAGCCCTCCCCTCAAAAAAACCAAGACCAACCT
CAGCCTAGAAACCTCATCCCCCCTAACTGTGAGCACCTCAGGCGCCCTCACCGTAGCAGCCGCC
GCTCCCCTGGCGGTGGCCGGCACCTCCCTCACCATGCAATCAGAGGCCCCCCTGACAGTACAGG
ATGCAAAACTCACCCTGGCCACCAAAGGCCCCCTGACCGTGTCTGAAGGCAAACTGGCCTTGCA
AACATCGGCCCCGCTGACGGCCGCTGACAGCAGCACCCTCACAGTCAGTGCCACACCACCCCTT
AGCACAAGCAATGGCAGCTTGGGTATTGACATGCAAGCCCCCATTITACACCACCAATGGAAAAC
TAGGACTTAACTTTGGCGCTCCCCTGCATGTGGTAGACAGCCTAAATGCACTGACTGTAGTTACT
GGCCAAGGTCTTACGATAAACGGAACAGCCCTACAAACTAGAGTCTCAGGTGCCCTCAACTATG
ACACATCAGGAAACCTAGAATTGAGAGCTGCAGGGGGTATGCGAGTTGATGCAAATGGTCAACT
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TATCCTTGATGTAGCTTACCCATTTGATGCACAAAACAATCTCAGCCTTAGGCTTGGACAGGGAC
CCCTGTTTGTTAACTCTGCCCACAACTTGGATGTTAACTACAACAGAGGCCTCTACCTGTTCACA
TCTGGAAATACCAAAAAGCTAGAAGTTAATATCAAAACAGCCAAGGGTCTCATTTATGATGACA
CTGCTATAGCAATCAATGCGGGTGATGGGCTACAGTTTGACTCAGGCTCAGATACAAATCCATT
AAAAACTAAACTTGGATTAGGACTGGATTATGACTCCAGCAGAGCCATAATTGCTAAACTGGGA
ACTGGCCTAAGCTTTGACAACACAGGTGCCATCACAGTAGGCAACAAAAATGATGACAAGCTTA
CCTTGTGGACCACACCAGACCCATCCCCTAACTGTAGAATCTATTCAGAGAAAGATGCTAAATT
CACACTTGTTTTGACTAAATGCGGCAGTCAGGTGTTGGCCAGCGTTTCTGTTITATCTGTAAAAG
GTAGCCTTGCGCCCATCAGTGGCACAGTAACTAGTGCTCAGATTGTCCTCAGATTTGATGAAAAT
GGAGTTCTACTAAGCAATTCTTCCCTTGACCCTCAATACTGGAACTACAGAAAAGGTGACCTTAC
AGAGGGCACTGCATATACCAACGCAGTGGGATTTATGCCCAACCTCACAGCATACCCAAAAACA
CAGAGCCAAACTGCTAAAAGCAACATTGTAAGTCAGGTTTACTTGAATGGGGACAAATCCAAAC
CCATGACCCTCACCATTACCCTCAATGGAACTAATGAAACAGGAGATGCCACAGTAAGCACTTA
CTCCATGTCATTCTCATGGAACTGGAATGGAAGTAATTACATTAATGAAACGTTCCAAACCAACT
CCTTCACCTTCTCCTACATCGCCCAAGAATAAAAAGCATGACGCTGTTGATTTGATTCAATGTGT
TTCTGTTTTATTTTCAAGCACAACAAAATCATTCAAGTCATTCTTCCATCTTAGCTTAATAGACAC
AGTAGCTTAATAGACCCAGTAGTGCAAAGCCCCATTCTAGCTTATAACTAGTGGAGAAGTACTC
GCCTACATGGGGGTAGAGTCATAATCGTGCATCAGGATAGGGCGGTGGTGCTGCAGCAGCGCGC
GAATAAACTGCTGCCGCCGCCGCTCCGTCCTGCAGGAATACAACATGGCAGTGGTCTCCTCAGC
GATGATTCGCACCGCCCGCAGCATAAGGCGCCTTGTCCTCCGGGCACAGCAGCGCACCCTGATC
TCACTTAAATCAGCACAGTAACTGCAGCACAGCACCACAATATTGTTCAAAATCCCACAGTGCA
AGGCGCTGTATCCAAAGCTCATGGCGGGGACCACAGAACCCACGTGGCCATCATACCACAAGCG
CAGGTAGATTAAGTGGCGACCCCTCATAAACACGCTGGACATAAACATTACCTCTTTTGGCATGT
TGTAATTCACCACCTCCCGGTACCATATAAACCTCTGATTAAACATGGCGCCATCCACCACCATC
CTAAACCAGCTGGCCAAAACCTGCCCGCCGGCTATACACTGCAGGGAACCGGGACTGGAACAAT
GACAGTGGAGAGCCCAGGACTCGTAACCATGGATCATCATGCTCGTCATGATATCAATGTTGGC
ACAACACAGGCACACGTGCATACACTTCCTCAGGATTACAAGCTCCTCCCGCGTTAGAACCATA
TCCCAGGGAACAACCCATTCCTGAATCAGCGTAAATCCCACACTGCAGGGAAGACCTCGCACGT
AACTCACGTTGTGCATTGTCAAAGTGTTACATTCGGGCAGCAGCGGATGATCCTCCAGTATGGTA
GCGCGGOGTTTCTGTCTCAAAAGGAGGTAGACGATCCCTACTGTACGGAGTGCGCCGAGACAACC
GAGATCGTGTTGGTCGTAGTGTCATGCCAAATGGAACGCCGGACGTAGTCATATTTCCTGAAGT
CTTAGATCTCTCAACGCAGCACCAGCACCAACACTTCGCAGTGTAAAAGGCCAAGTGCCGAGAG
AGTATATATAGGAATAAAAAGTGACGTAAACGGGCAAAGTCCAAAAAACGCCCAGAAAAACCG
CACGCGAACCTACGCCCCGAAACGAAAGCCAAAAAACACTAGACACTCCCTTCCGGCGTCAACT
TCCGCTTTCCCACGCTACGTCACTTGCCCCAGTCAAACAAACTACATATCCCGAACTTCCAAGTC
GCCACGCCCAAAACACCGCCTACACCTCCCCGCCCGECCGGCCCGCCCCCAAACCCGCCTCCCGC
CCCGCGCCCCGECCCCGCGCCGCCCATCTCATTATCATATTGGCTTCAATCCAAAATAAGGTATAT
TATTGATGATG

SEQ ID NO: 12 - Polynucleotide sequence encoding the CASI promoter
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GGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGC
CCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCA
ATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGT
ACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTT
ATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTCGAGGTGA
GCCCCACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTAT
TTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGGGGGGGECGCGCGCCAGGCGGGGCG
GGGCGGGGCGAGGGGCEGGEECEGGGCGAGGCGGAGAGGTGCGGCGGCAGCCAATCAGAGCGG
CGCGCTCCGAAAGTTTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAGC
GCTCCCTATCAGTGATAGAGATCTCCCTATCAGTGATAGAGATCGTCGACGAGCTCGCGGCGGG
CGGGAGTCGCTGCGCGCTGCCTTCGCCCCGTGCCCCGCTCCGCCGCCGCCTCGCGCCGCCCGCCC
CGGCTCTGACTGACCGCGTTACTAAAACAGGTAAGTCCGGCCTCCGCGCCGGGTTTTGGCGCCTC
CCGCGGGCECCCCCCTCCTCACGGCGAGCGCTGCCACGTCAGACGAAGGGCGCAGCGAGCGTCC
TGATCCTTCCGCCCGGACGCTCAGGACAGCGGCCCGCTGCTCATAAGACTCGGCCTTAGAACCC
CAGTATCAGCAGAAGGACATTTTAGGACGGGACTTGGGTGACTCTAGGGCACTGGTTTTCTTTCC
AGAGAGCGGAACAGGCGAGGAAAAGTAGTCCCTTCTCGGCGATTCTGCGGAGGGATCTCCGTG
GGGCGGTGAACGCCGATGATGCCTCTACTAACCATGTTCATGTTITTCTTTTTTTTTCTACAGGTCC
TGGGTGACGAACAG

SEQ ID NO: 13 - AdSorf6 primer 1 polynucleotide sequence
ATACGGACTAGTGGAGAAGTACTCGCCTACATG

SEQ ID NO: 14 - AdSorf6 primer 2 polynucleotide sequence
ATACGGAAGATCTAAGACTTCAGGAAATATGACTAC

SEQ ID NO: 15 - BAC/CHAd155 AE1_TetO hCMYV RpsL-Kana primer 1 polynucleotide sequence
ATTCAGTGTACAGGCGCGCCAAAGCATGACGCTGTTGATTTGATTC

SEQ ID NO: 16 - BAC/CHAd155 AE1_TetO hCMYV RpsL-Kana (#1375) primer 2 polynucleotide
sequence
ACTAGGACTAGTTATAAGCTAGAATGGGGCTTTGC

SEQ ID NO: 17 - 1021-FW E4 Del Step1 primer polynucleotide sequence
TTAATAGACACAGTAGCTTAATAGACCCAGTAGTGCAAAGCCCCATTCTAGCTTATAACCCCTAT
TTGTTTATTTTTCT

SEQ ID NO: 18 - 1022-RW E4 Del Step1 primer polynucleotide sequence
ATATATACTCTCTCGGCACTTGGCCTTTTACACTGCGAAGTGTTGGTGCTGGTGCTGCGTTGAGA
GATCTTTATTTGTTAACTGTTAATTGTC

SEQ ID NO: 19 - 1025-FW E4 Del Step2 primer polynucleotide sequence
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TTAATAGACACAGTAGCTTAATA

SEQ ID NO: 20 - 1026-RW E4 Del Step2 primer polynucleotide sequence
GGAAGGGAGTGTCTAGTGTT

SEQ ID NO: 21 - 91-SubMonte FW primer polynucleotide sequence
CAATGGGCGTGGATAGCGGTTTGAC

SEQ ID NO: 22 - 90-BghPolyA RW primer polynucleotide sequence
CAGCATGCCTGCTATTGTC

SEQ ID NO: 23 - CMVfor primer polynucleotide sequence
CATCTACGTATTAGTCATCGCTATTACCA

SEQ ID NO: 24 - CMVrev primer polynucleotide sequence
GACTTGGAAATCCCCGTGAGT

SEQ ID NO: 25 - CMVFAM-TAMRA (PCR probe polynucleotide sequence
ACATCAATGGGCGTGGATAGCGGTT

SEQ ID NO: 26 - Woodchuck Hepatitis Virus Posttranscriptional Regulatory Element (WPRE)
polynucleotide sequence
TAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTT
TACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCAT
TTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCA
ACGTGGCGTGGTGTGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCT
GTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCT
GCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGG
GAAATCATCGTCCTTTCCTTGGCTGCTCGCCTGTGTTGCCACCTGGATTCTGCGCGGGACGTCCTT
CTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGC
GGCCTCTTCCGCGTCTITCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGGCCGCCTCCCCG
CCT

SEQ ID NO: 27 - ChAd3 fiber amino acid sequence
MKRTKTSDESFNPVYPYDTESGPPSVPFLTPPFVSPDGFQESPPGVLSLNLAEPLVTSHGMLALKMGS
GLSLDDAGNLTSQDITTASPPLKKTKTNLSLETSSPLTVSTSGALTVAAAAPLAVAGTSLTMQSEAPL
TVQDAKLTLATKGPLTVSEGKLALQTSAPLTAADSSTLTVSATPPINVSSGSLGLDMEDPMYTHDGK
LGIRIGGPLRVVDSLHTLTVVTGNGLTVDNNALQTRVTGALGYDTSGNLQLRAAGGMRIDANGQLI
LNVAYPFDAQNNLSLRLGQGPLYINTDHNLDLNCNRGLTTTTTNNTKKLETKISSGLDYDTNGAVIIK
LGTGLSFDNTGALTVGNTGDDKLTLWTTPDPSPNCRIHSDKDCKFTLVLTKCGSQILASVAALAVSG
NLASITGTVASVTIFLRFDONGVLMENSSLDRQY WNFRNGNSTNAAPYTNAVGFMPNLAAYPKTQS
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QTAKNNIVSQVYLNGDKSKPMTLTITLNGTNESSETSQVSHYSMSFTWAWESGQYATETFATNSFTF
SYIAEQ

SEQ ID NO: 28- PanAd3 fiber amino acid sequence
MKRAKTSDETFNPVYPYDTENGPPSVPFLTPPFVSPDGFQESPPGVLSLRLSEPLVTSHGMLALKMGN
GLSLDDAGNLTSQDVTTVTPPLKKTKTNLSLQTSAPLTVSSGSLTVAAAAPLAVAGTSLTMQSQAPL
TVQDAKLGLATQGPLTVSEGKLTLQTSAPLTAADSSTLTVGTTPPISVSSGSLGLDMEDPMYTHDGK
LGIRIGGPLQVVDSLHTLTVVTGNGITVANNALQTKVAGALGYDSSGNLELRAAGGMRINTGGQLIL
DVAYPFDAQNNLSLRLGQGPLYVNTNHNLDLNCNRGLTTTTSSNTTKLETKIDSGLDYNANGAIIAK
LGTGLTFDNTGAITVGNTGDDKLTLWTTPDPSPNCRIHADKDKFTLVLTKCGSQILASVAALAVSGN
LSSMTGTVSSVTIFLRFDONGVLMENSSLDKEY WNFRNGNSTNATPYTNAVGFMPNLSAYPKTQSQ
TAKNNIVSEVYLHGDKSKPMILTITLNGTNESSETSQVSHYSMSFTWSWDSGKYATETFATNSFTFSY
TAEQ

SEQ ID NO: 29 - ChAd17 fiber amino acid sequence
MKRTKTSDESFNPVYPYDTESGPPSVPFLTPPFVSPDGFQESPPGVLSLNLAEPLVTSHGMLALKMGS
GLSLDDAGNLTSQDITSTTPPLKKTKTNLSLETSSPLTVSTSGALTVAAAAPLAVAGTSLTMQSEAPL
AVQDAKLTLATKGPLTVSEGKLALQTSAPLTAADSSTLTVSSTPPISVSSGSLGLDMEDPMYTHDGK
LGIRIGGPLRVVDSLHTLTVVTGNGLTVDNNALQTRVTGALGYDTSGNLQLRAAGGMRIDANGQLI
LDVAYPFDAQNNLSLRLGQGPLYVNTDHNLDLNCNRGLTTTTTNNTKKLETKISSGLDYDTNGAVIL
KLGTGLSFDNTGALTVGNTGDDKLTLWTTPDPSPNCRIHSDKDCKFTLVLTKCGSQILASVAALAVS
GNLASITGTVASVTIFLRFDQNGVLMENSSLDKQYWNFRNGNSTNAAPYTNAVGFMPNLAAYPKTQ
SQTAKNNIVSQVYLNGDKSKPMTLTITLNGTNESSETSQVSHYSMSFTWAWESGQYATETFATNSFT
FSYIAEQ

SEQ ID NO: 30 - ChAd19 fiber amino acid sequence
MKRTKTSDKSFNPVYPYDTENGPPSVPFLTPPFVSPDGFQESPPGVLSLNLAEPLVTSHGMLALKMGS
GLSLDDAGNLTSQDVTTTTPPLKKTKTNLSLETSAPLTVSTSGALTLAAAAPLAVAGTSLTMQSEAPL
TVQDAKLTLATKGPLTVSEGKLALQTSAPLTAADSSTLTVSATPPISVSSGSLGLDMEDPMYTHDGK
LGIRIGGPLRVVDSLHTLTVVTGNGIAVDNNALQTRVTGALGYDTSGNLQLRAAGGMRIDANGQLIL
DVAYPFDAQNNLSLRLGQGPLYVNTDHNLDLNCNRGLTTTTTNNTKKLETKIGSGLDYDTNGAVIIK
LGTGVSFDSTGALSVGNTGDDKLTLWTTPDPSPNCRIHSDKDCKFTLVLTKCGSQILASVAALAVSG
NLASITGTVSSVTIFLRFDQNGVLMENSSLDKQYWNFRNGNSTNATPYTNAVGFMPNLAAYPKTQS
QTAKNNIVSQVYLNGDKSKPMTLTITLNGTNESSETSQVSHYSMSFTWAWESGQYATETFATNSFTF
SYTAEQ

SEQ ID NO: 31 - ChAd24 fiber amino acid sequence

MKRTKTSDESFNPVYPYDTENGPPSVPFLTPPFVSPDGFQESPPGVLSLNLAEPLVTSHGMLALKMGS
GLSLDDAGNLTSQDVTTTTPPLKKTKTNLSLETSAPLTVSTSGALTLAAAAPLAVAGTSLTMQSEAPL
TVQDAKLTLATKGPLTVSEGKLALQTSAPLTAADSSTLTVSATPPINVSSGSLGLDMENPMYTHDGK
LGIRIGGPLRVVDSLHTLTVVTGNGIAVDNNALQTRVTGALGYDTSGNLQLRAAGGMRIDANGQLIL
DVAYPFDAQNNLSLRLGQGPLYVNTDHNLDLNCNRGLTTTTTNNTKKLETKIGSGLDYDTNGAVIIK
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LGTGVSFDSTGALSVGNTGDDKLTLWTTPDPSPNCRIHSDKDCKFTLVLTKCGSQILASVAALAVSG
NLASITGTVSSVTIFLRFDQNGVLMENSSLDKQYWNFRNGNSTNATPY TNAVGFMPNLAAYPKTQS
QTAKNNIVSQVYLNGDKSKPMILTITLNGTNESSETSQVSHYSMSFTWAWESGQYATETFATNSFTFS
YIAEQ

SEQ ID NO: 32 - ChAd11 fiber amino acid sequence
MKRTKTSDESFNPVYPYDTENGPPSVPFLTPPFVSPDGFQESPPGVLSLNLAEPLVTSHGMLALKMGS
GLSLDDAGNLTSQDVTTTTPPLKKTKTNLSLETSAPLTVSTSGALTLAAAVPLAVAGTSLTMQSEAPL
TVQDAKLTLATKGPLTVSEGKLALQTSAPLTAADSSTLTISATPPLSTSNGSLGIDMQAPIYTTNGKLG
LNFGAPLHVVDSLNALTVVTGQGLTINGTALQTRVSGALNYDSSGNLELRAAGGMRVDANGKLILD
VAYPFDAQNNLSLRLGQGPLFVNSAHNLDVNYNRGLYLFTSGNTKKLEVNIKTAKGLIYDDTATAIN
PGDGLEFGSGSDTNPLKTKLGLGLEYDSSRAIIAKLGTGLSFDNTGAITVGNKNDDKLTLWTTPDPSP
NCRIYSEKDAKFTLVLTKCGSQVLASVSVLSVKGSLAPISGTVTSAQIILRFDENGVLLSNSSLDPQYW
NYRKGDLTEGTAYTNAVGFMPNLTAYPKTQSQTAKSNIVSQVYLNGDKSKPMILTITLNGTNETGD
ATVSTYSMSFSWNWNGSNYINETFQTNSFTFSYIAQE

SEQ ID NO: 33 - ChAd20 fiber amino acid sequence
MKRTKTSDESFNPVYPYDTESGPPSVPFLTPPFVSPDGFQESPPGVLSLNLAEPLVTSHGMLALKMGS
GLSLDDAGNLTSQDITTASPPLKKTKTNLSLETSSPLTVSTSGALTVAAAAPLAVAGTSLTMQSEAPL
TVQDAKLTLATKGPLTVSEGKLALQTSAPLTAADSSTLTVSATPPLSTSNGSLGIDMQAPIYTTNGKL
GLNFGAPLHVVDSLNALTVVTGQGLTINGTALQTRVSGALNYDTSGNLELRAAGGMRVDANGQLIL
DVAYPFDAQNNLSLRLGQGPLFVNSAHNLDVNYNRGLYLFTSGNTKKLEVNIKTAKGLIYDDTAIAI
NAGDGLQFDSGSDTNPLKTKLGLGLDYDSSRAITAKLGTGLSFDNTGAITVGNKNDDKLTLWTTPDP
SPNCRIYSEKDAKFTLVLTKCGSQVLASVSVLSVKGSLAPISGTVTSAQIVLRFDENGVLLSNSSLDPQ
YWNYRKGDLTEGTAYTNAVGFMPNLTAYPKTQSQTAKSNIVSQVYLNGDKSKPMTLTITLNGTNET
GDATVSTYSMSFSWNWNGSNYINETFQTNSFTFSYTAQE

SEQ ID NO: 34 - ChAd31 fiber amino acid sequence
MKRTKTSDESFNPVYPYDTESGPPSVPFLTPPFVSPDGFQESPPGVLSLNLAEPLVTSHGMLALKMGS
GLSLDDAGNLTSQDITTASPPLKKTKTNLSLETSSPLTVSTSGALTVAAAAPLAVAGTSLTMQSEAPL
TVQDAKLTLATKGPLTVSEGKLALQTSAPLTAADSSTLTVSATPPLSTSNGSLGIDMQAPIYTTNGKL
GLNFGAPLHVVDSLNALTVVTGQGLTINGTALQTRVSGALNYDTSGNLELRAAGGMRVDANGQLIL
DVAYPFDAQNNLSLRLGQGPLFVNSAHNLDVNYNRGLYLFTSGNTKKLEVNIKTAKGLIYDDTAIAI
NAGDGLQFDSGSDTNPLKTKLGLGLDYDSSRAITAKLGTGLSFDNTGAITVGNKNDDKLTLWTTPDP
SPNCRIYSEKDAKFTLVLTKCGSQVLASVSVLSVKGSLAPISGTVTSAQIVLRFDENGVLLSNSSLDPQ
YWNYRKGDLTEGTAYTNAVGFMPNLTAYPKTQSQTAKSNIVSQVYLNGDKSKPMTLTITLNGTNET
GDATVSTYSMSFSWNWNGSNYINETFQTNSFTFSYTAQE

SEQ ID NO: 35 - PanAd1 fiber amino acid sequence
MKRAKTSDETFNPVYPYDTENGPPSVPFLTPPFVSPDGFQESPPGVLSLRLSEPLVTSHGMLALKMGN
GLSLDDAGNLTSQDVTTVTPPLKKTKTNLSLQTSAPLTVSSGSLTVAAAAPLAVAGTSLTMQSQAPL
TVQDAKLGLATQGPLTVSEGKLTLQTSAPLTAADSSTLTVSATPPLSTSNGSLSIDMQAPIYTTNGKL
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ALNIGAPLHVVDTLNALTVVTGQGLTINGRALQTRVTGALSYDTEGNIQLQAGGGMRIDNNGQLILN
VAYPFDAQNNLSLRLGQGPLIVNSAHNLDLNLNRGLYLFTSGNTKKLEVNIKTAKGLFYDGTAIAIN
AGDGLQFGSGSDTNPLQTKLGLGLEYDSNKAITKLGTGLSFDNTGAITVGNKNDDKLTLWTTPDPS
PNCRINSEKDAKLTLVLTKCGSQVLASVSVLSVKGSLAPISGTVTSAQIVLRFDENGVLLSNSSLDPQY
WNYRKGDSTEGTAYTNAVGFMPNLTAYPKTQSQTAKSNIVSQVYLNGDKTKPMTLTITLNGTNETG
DATVSTYSMSFSWNWNGSNYINDTFQTNSFTFSYIAQE

SEQ ID NO: 36 - PanAd2 fiber amino acid sequence
MKRAKTSDETFNPVYPYDTENGPPSVPFLTPPFVSPDGFQESPPGVLSLRLSEPLVTSHGMLALKMGN
GLSLDDAGNLTSQDVTTVTPPLKKTKTNLSLQTSAPLTVSSGSLTVAAAAPLAVAGTSLTMQSQAPL
TVQDAKLGLATQGPLTVSEGKLTLQTSAPLTAADSSTLTVSATPPLSTSNGSLSIDMQAPIYTTNGKL
ALNIGAPLHVVDTLNALTVVTGQGLTINGRALQTRVTGALSYDTEGNIQLQAGGGMRIDNNGQLILN
VAYPFDAQNNLSLRLGQGPLIVNSAHNLDLNLNRGLYLFTSGNTKKLEVNIKTAKGLFYDGTAIAIN
AGDGLQFGSGSDTNPLQTKLGLGLEYDSNKANTKLGTGLSFDNTGAITVGNKNDDKLTLWTTPDPS
PNCRINSEKDAKLTLVLTKCGSQVLASVSVLSVKGSLAPISGTVTSAQIVLRFDENGVLLSNSSLDPQY
WNYRKGDSTEGTAYTNAVGFMPNLTAYPKTQSQTAKSNIVSQVYLNGDKTKPMTLTITLNGTNETG
DATVSTYSMSFSWNWNGSNYINDTFQTNSFTFSYTAQE

SEQ ID NO: 37 - RSV FATM amino acid sequence
MELLILKANAITTILTAVTFCFASGQNITEEFYQSTCSAVSKGYLSALRTGWYTSVITIELSNIKENKCN
GTDAKVKLIKQELDKYKNAVTELQLLMQSTPATNNRARRELPRFMNYTLNNAKKTNVTLSKKRKR
RFLGFLLGVGSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQ
LLPIVNKQSCSISNIETVIEFQQKNNRLLEITREFSVNAGVTTPVSTYMLTNSELLSLNDMPITNDQKKL
MSNNVQIVRQQSYSIMSIIKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGW
YCDNAGSVSFFPQAETCKVQSNRVFCDTMNSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITS
LGAIVSCYGKTKCTASNKNRGIHKTFSNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSLYVKGEPIIN
FYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLHNVNAGKSTTNRKRRAPVKQTLNFDLLKLAG
DVESNPGPMALSKVKLNDTLNKDQLLSSSKYTIQRSTGDSIDTPNYDVQKHINKLCGMLLITEDANH
KFTGLIGMLYAMSRLGREDTIKILRDAGYHVKANGVDVTTHRQDINGKEMKFEVLTLASLTTEIQINI
EIESRKSYKKMLKEMGEVAPEYRHDSPDCGMIILCTAALVITKLAAGDRSGLTAVIRRANNVLKNEM
KRYKGLLPKDIANS
FYEVFEKYPHFIDVFVHFGIAQSSTRGGSRVEGIFAGLFMNAYGAGQVMLRWGVLAKSVKNIMLGH
ASVQAEMEQVVEVYEYAQKLGGEAGFYHILNNPKASLLSLTQFPHFSSVVLGNAAGLGIMGEYRGT
PRNQDLYDAAKAYAEQLKENGVINYSVLDLTAEELEAIKHQLNPKDNDVELGGGGSGGGGMSRRN
PCKFEIRGHCLNGKRCHFSHNYFEWPPHALLVRQNFMLNRILKSMDKSIDTLSEISGAAELDRTEEYA
LGVVGVLESYIGSINNITKQSACVAMSKLLTELNSDDIKKLRDNEELNSPKIRVYNTVISYIESNRKNN
KQTIHLLKRLPADVLKKTIKNTLDIHKSITINNPKESTVSDTNDHAKNNDTT

SEQ ID NO: 38 - HIV Gag polynucleotide sequence

ATGGGTGCTAGGGCTTCTGTGCTGTCTGGTGGTGAGCTGGACAAGTGGGAGAAGATCAGGCTGA
GGCCTGGTGGCAAGAAGAAGTACAAGCTAAAGCACATTGTGTGGGCCTCCAGGGAGCTGGAGA
GGTTTGCTGTGAACCCTGGCCTGCTGGAGACCTCTGAGGGGTGCAGGCAGATCCTGGGCCAGCT
CCAGCCCTCCCTGCAAACAGGCTCTGAGGAGCTGAGGTCCCTGTACAACACAGTGGCTACCCTG
TACTGTGTGCACCAGAAGATTGATGTGAAGGACACCAAGGAGGCCCTGGAGAAGATTGAGGAG
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GAGCAGAACAAGTCCAAGAAGAAGGCCCAGCAGGCTGCTGCTGGCACAGGCAACTCCAGCCAG
GTGTCCCAGAACTACCCCATTGTGCAGAACCTCCAGGGCCAGATGGTGCACCAGGCCATCTCCC
CCCGGACCCTGAATGCCTGGGTGAAGGTGGTGGAGGAGAGGCCTTCTCCCCTGAGGTGATCCCC
ATGTTCTCTGCCCTGTCTGAGGGTGCCACCCCCCAGGACCTGAACACCATGCTGAACACAGTGG
GGGGCCATCAGGCTGCCATGCAGATGCTGAAGGAGACCATCAATGAGGAGGCTGCTGAGTGGG
ACAGGCTGCATCCTGTGCACGCTGGCCCCATTGCCCCCGGCCAGATGAGGGAGCCCAGGGGCTC
TGACATTGCTGGCACCACCTCCACCCTCCAGGAGCAGATTGGCTGGATGACCAACAACCCCCCC
ATCCCTGTGGGGGAAATCTACAAGAGGTGGATCATCCTGGGCCTGAACAAGATTGTGAGGATGT
ACTCCCCCACCTCCATCCTGGACATCAGGCAGGGCCCCAAGGAGCCCTTCAGGGACTATGTGGA
CAGGTTCTACAAGACCCTGAGGGCTGAGCAGGCCTCCCAGGAGGTGAAGAACTGGATGACAGA
GACCCTGCTGGTGCAGAATGCCAACCCTGACTGCAAGACCATCCTGAAGGCCCTGGGCCCTGCT
GCCACCCTGGAGGAGATGATGACAGCCTGCCAGGGGGTGGGGGGCCCTGGTCACAAGGCCAGG
GTGCTGGCTGAGGCCATGTCCCAGGTGACCAACTCCGCCACCATCATGATGCAGAGGGGCAACT
TCAGGAACCAGAGGAAGACAGTGAAGTGCTTCAACTGTGGCAAGGTGGGCCACATTGCCAAGA
ACTGTAGGGCCCCCAGGAAGAAGGGCTGCTGGAAGTGTGGCAAGGAGGGCCACCAGATGAAGG
ACTGCAATGAGAGGCAGGCCAACTTCCTGGGCAAAATCTGGCCCTCCCACAAGGGCAGGCCTGG
CAACTTCCTCCAGTCCAGGCCTGAGCCCACAGCCCCTCCCGAGGAGTCCTTCAGGTTTGGGGAG
GAGAAGACCACCCCCAGCCAGAAGCAGGAGCCCATTGACAAGGAGCTGTACCCCCTGGCCTCCC
TGAGGTCCCTGTTTGGCAACGACCCCTCCTCCCAGTAA
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. An isolated recombinant adenoviral polynucleotide, wherein the polynucleotide encodes a
polypeptide comprising:
(a) a polypeptide having the amino acid sequence according to SEQ ID NO: 3;
(b) a polypeptide having the amino acid sequence according to SEQ ID NO: 5; and
(c) a polypeptide selected from the group consisting of
(i) a polypeptide having the amino acid sequence according to SEQ ID NO: 1;
and
(i) a functional derivative of a polypeptide having the amino acid sequence
according to SEQ ID NO: 1, wherein the functional derivative has an amino acid
sequence which is at least 80% identical over its entire length to the amino acid
sequence of SEQ ID NO: 1;
wherein the polynucleotide comprises a mutation or deletion which renders non-functional at
least one gene of an adenoviral genomic region selected from the group consisting of
E1A, E1B, E2A, E2B, E3 and E4.

2. A recombinant adenovirus comprising a polynucleotide encoding a polypeptide
comprising:
(a) a polynucleotide which encodes a polypeptide having the amino acid
sequence according to SEQ ID NO: 3;
(b) a polynucleotide which encodes a polypeptide having the amino acid sequence
according to SEQ ID NO: 5; and
(c) a polynucleotide selected from the group consisting of
(i) a polynucleotide which encodes a polypeptide having the amino acid
sequence according to SEQ ID NO: 1 and
(i) a polynucleotide which encodes a functional derivative of a polypeptide
having the amino acid sequence according to SEQ ID NO: 1, wherein the
functional derivative has an amino acid sequence which is at least 80%
identical over its entire length to the amino acid sequence of SEQ ID NO: 1;
wherein the adenovirus comprises a mutation or deletion which renders non-functional at
least one gene of a genomic region selected from the group consisting of E1A, E1B, E2A,
E2B, E3 and E4.

3. A composition comprising a polynucleotide encoding a polypeptide comprising:
(a) a polynucleotide which encodes a polypeptide having the amino acid sequence
according to SEQ ID NO: 3;
(b) a polynucleotide which encodes a polypeptide having the amino acid sequence
according to SEQ ID NO: 5; and
(c) a polynucleotide selected from the group consisting of
(i) an isolated recombinant polynucleotide which encodes a polypeptide
having the amino acid sequence according to SEQ ID NO: 1; and
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(i) an isolated recombinant polynucleotide which encodes a functional
derivative of a polypeptide having the amino acid sequence according to SEQ
ID NO: 1;

wherein the functional derivative has an amino acid sequence which is at least
80% identical over its entire length to the amino acid sequence of SEQ ID NO:
1;

and a pharmaceutically acceptable excipient, wherein the composition comprises a mutation
or deletion which renders non-functional at least one gene of a genomic region selected from
the group consisting of E1A, E1B, E2A, E2B, E3 and E4.

4. A cell comprising:

(a) a polynucleotide which encodes a polypeptide having the amino acid

sequence according to SEQ ID NO: 3;

(b) a polynucleotide which encodes a polypeptide having the amino acid

sequence according to SEQ ID NO: 5; and

(c) a polynucleotide selected from the group consisting of
(i) a polynucleotide which encodes a polypeptide having the amino acid
sequence according to SEQ ID NO: 1; and
(i) a polynucleotide which encodes a functional derivative of a polypeptide
having the amino acid sequence according to SEQ ID NO: 1, wherein the
functional derivative has an amino acid sequence which is at least 80%
identical over its entire length to the amino acid sequence of SEQ ID NO:
1;

wherein the cell is a host cell that expresses at least one adenoviral gene selected from the
group consisting of E1A, E1B, E2A, E2B, E3 E4, L1, L2, L3, L4 and L5.

5. The host cell according to claim 4, wherein the host cell is able to grow in suspension.

6. The polynucleotide according to claim 1, the recombinant adenovirus according to claim 2,
the composition according to claim 3, or the cell according to claim 4, wherein the
polynucleotide comprises at least one of the following:

(@)
(b)

(c)

an adenoviral 5’ inverted terminal repeat;

an adenoviral EIA region, or a fragment thereof selected from among the
E1A_280R and E1A_243R regions;

an adenoviral EIB or IX region, or a fragment thereof selected from among the
group consisting of the E1B_19K, E1B_55K or IX regions;

an adenoviral E2b region; or a fragment thereof selected from among the
group consisting of the E2B_pTP, E2B_Polymerase and E2B_IVaZ2 regions;

an adenoviral L1 region, or a fragment thereof, said fragment encoding an
adenoviral protein selected from the group consisting of the L1_13.6k protein,
L1_52k and L1_llla protein;
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(f) an adenoviral L2 region, or a fragment thereof, said fragment encoding an
adenoviral protein selected from the group consisting of the L2_penton protein
according to claim 3, L2_pVII, L2_V, and L2_pX protein;

(9) an adenoviral L3 region, or a fragment thereof, said fragment encoding an
adenoviral protein selected from the group consisting of the L3 _pVI protein,
L3_hexon protein according to claim 2 and L3_protease;

(h) an adenoviral E2A region;

(i) an adenoviral L4 region, or a fragment thereof said fragment encoding an
adenoviral protein selected from the group consisting of the L4_100k protein,
the L4_33k protein and protein L4_VIII;

)] an adenoviral E3 region, or a fragment thereof selected from the group
consisting of E3 ORF1, E3 ORF2, E3 ORF3, E3 ORF4, E3 ORF5, E3 ORF6,
E3 ORF7, E3 ORF8, and E3 ORFY;

(k) an adenoviral L5 region, or a fragment thereof said fragment encoding the
L5_fiber fiber protein according to claim 1;

(1 an adenoviral E4 region, or a fragment thereof selected from the group
consisting of E4 ORF7, E4 ORF6, E4 ORF4, E4 ORF3, E4 ORF2, and E4
ORF1; and/or

(m) an adenoviral 3'-end, preferably an adenoviral 3’ inverted terminal repeat.

7. The polynucleotide according to claim 6, further comprising an adenoviral VAl or VAIl RNA
region.

8. The polynucleotide according to claim 7, wherein the VAI or VAIl RNA region is from Ad5.

9. The polynucleotide according to claim 1, the recombinant adenovirus according to claim 2,
or the composition according to claim 3, wherein the genomic regions are E1A and/or
E1B.

10. The recombinant adenovirus according to claim 2, wherein the recombinant adenovirus is
replication-incompetent.

11. The replication-incompetent recombinant adenovirus according to claim 10, wherein the
adenovirus comprises a heterologous nucleic acid sequence encoding a protein and
wherein the heterologous nucleic acid sequence is operatively linked to one or more
sequences which direct expression of the protein in a host cell.

12. The replication-incompetent recombinant adenovirus according to claim 11, wherein the
protein is an antigenic protein or a fragment thereof.
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13. The recombinant adenovirus according to claim 2, wherein the adenovirus has a
seroprevalence of less than 10% in human subjects.

14. The recombinant adenovirus according to claim 13, wherein the adenovirus has a
seroprevalence of less than 5% in human subjects.

15. A method of inducing an immune response in a subject comprising administering the
composition of claim 3 to a mammalian subject.

16. An isolated recombinant adenoviral polynucleotide, where in the polynucleotide encodes
a polypeptide comprising:
(a) a polypeptide having the amino acid sequence according to SEQ ID NO: 1;
(b) a polypeptide having the amino acid sequence according to SEQ ID NO: 3; and
(c) a polypeptide having the amino acid sequence according to SEQ ID NO: 5;
wherein the polynucleotide comprises a mutation or deletion which renders non-functional at
least one gene of an adenoviral genomic region selected from the group consisting of
E1A, E1B, E2A, E2B, E3 and E4.

17. The isolated recombinant adenoviral polynucleotide of claim 16 further comprising a
heterologous nucleic acid sequence encoding a protein and wherein the heterologous
nucleic acid sequence is operatively linked to one or more sequences that direct
expression of the protein in a host cell.

18. Use of a composition of claim 3 in the manufacture of a medicament for inducing an

immune response in a subject.
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SEQUENCE LISTING

<110> GLAXOSMITHKLINE BIOLOGICALS SA

<120> ADENOVIRUS POLYNUCLEOTIDES AND POLYPEPTIDES

<130> VU65698 PCT

<140>
<141>

<150> UK 1514772.1
<151> 2015-08-19

<150> UK 1510357.5
<151> 2015-06-12

<160> 38

<170> Patentln version 3.5

<210>1

<211>578

<212> PRT
<213> Simian adenovirus

<400> 1
Met Lys Arg Thr Lys Thr Ser Asp Glu Ser Phe Asn Pro Val Tyr Pro
1 5 10 15

Tyr Asp Thr Glu Ser Gly Pro Pro Ser Val Pro Phe Leu Thr Pro Pro
20 25 30

Phe Val Ser Pro Asp Gly Phe GIn Glu Ser Pro Pro Gly Val Leu Ser
35 40 45

Leu Asn Leu Ala Glu Pro Leu Val Thr Ser His Gly Met Leu Ala Leu
50 55 60

Lys Met Gly Ser Gly Leu Ser Leu Asp Asp Ala Gly Asn Leu Thr Ser
65 70 75 80



GIn Asp lle Thr Thr Ala Ser Pro Pro Leu Lys Lys Thr Lys Thr Asn
85 90 95

Leu Ser Leu Glu Thr Ser Ser Pro Leu Thr Val Ser Thr Ser Gly Ala
100 105 110

Leu Thr Val Ala Ala Ala Ala Pro Leu Ala Val Ala Gly Thr Ser Leu
115 120 125

Thr Met GIn Ser Glu Ala Pro Leu Thr Val GIn Asp Ala Lys Leu Thr
130 135 140

Leu Ala Thr Lys Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu
145 150 155 160

GIn Thr Ser Ala Pro Leu Thr Ala Ala Asp Ser Ser Thr Leu Thr Val
165 170 175

Ser Ala Thr Pro Pro Leu Ser Thr Ser Asn Gly Ser Leu Gly lle Asp
180 185 190

Met GIn Ala Pro lle Tyr Thr Thr Asn Gly Lys Leu Gly Leu Asn Phe
195 200 205

Gly Ala Pro Leu His Val Val Asp Ser Leu Asn Ala Leu Thr Val Val
210 215 220

Thr Gly GIn Gly Leu Thr lle Asn Gly Thr Ala Leu GIn Thr Arg Val
225 230 235 240

Ser Gly Ala Leu Asn Tyr Asp Thr Ser Gly Asn Leu Glu Leu Arg Ala
245 250 255



Ala Gly Gly Met Arg Val Asp Ala Asn Gly GIn Leu lle Leu Asp Val
260 265 270

Ala Tyr Pro Phe Asp Ala Gln Asn Asn Leu Ser Leu Arg Leu Gly GIn
275 280 285

Gly Pro Leu Phe Val Asn Ser Ala His Asn Leu Asp Val Asn Tyr Asn
290 295 300

Arg Gly Leu Tyr Leu Phe Thr Ser Gly Asn Thr Lys Lys Leu Glu Val
305 310 315 320

Asn lle Lys Thr Ala Lys Gly Leu lle Tyr Asp Asp Thr Ala lle Ala
325 330 335

Ile Asn Ala Gly Asp Gly Leu GIn Phe Asp Ser Gly Ser Asp Thr Asn
340 345 350

Pro Leu Lys Thr Lys Leu Gly Leu Gly Leu Asp Tyr Asp Ser Ser Arg
355 360 365

Ala lle lle Ala Lys Leu Gly Thr Gly Leu Ser Phe Asp Asn Thr Gly
370 375 380

Ala lle Thr Val Gly Asn Lys Asn Asp Asp Lys Leu Thr Leu Trp Thr
385 390 395 400

Thr Pro Asp Pro Ser Pro Asn Cys Arg lle Tyr Ser Glu Lys Asp Ala
405 410 415

Lys Phe Thr Leu Val Leu Thr Lys Cys Gly Ser GIn Val Leu Ala Ser
420 425 430



Val Ser Val Leu Ser Val Lys Gly Ser Leu Ala Pro lle Ser Gly Thr
435 440 445

Val Thr Ser Ala GIn lle Val Leu Arg Phe Asp Glu Asn Gly Val Leu
450 455 460

Leu Ser Asn Ser Ser Leu Asp Pro GIn Tyr Trp Asn Tyr Arg Lys Gly
465 470 475 480

Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly Phe Met Pro
485 490 495

Asn Leu Thr Ala Tyr Pro Lys Thr GIn Ser GIn Thr Ala Lys Ser Asn
500 505 510

Ile Val Ser GIn Val Tyr Leu Asn Gly Asp Lys Ser Lys Pro Met Thr
515 520 525

Leu Thr lle Thr Leu Asn Gly Thr Asn Glu Thr Gly Asp Ala Thr Val
530 535 540

Ser Thr Tyr Ser Met Ser Phe Ser Trp Asn Trp Asn Gly Ser Asn Tyr
545 550 555 560

Ile Asn Glu Thr Phe GIn Thr Asn Ser Phe Thr Phe Ser Tyr lle Ala
565 570 575

Gln Glu

<210>2

<211> 1734

<212> DNA

<213> Simian adenovirus



<400> 2
atgaagcgca ccaaaacgtc tgacgagagc ttcaaccccg tgtaccccta tgacacggaa 60

agcggccctce cctecgtecc tttectcacce cetecctteg tgtecteccga tggattccaa 120

gaaagtcccc ccggggtect gtctctgaac ctggecgage cectggtecac tteccacgge 180

atgctcgecc tgaaaatggg aagtggectc tecctggacg acgetggeaa cctcacctet 240

caagatatca ccaccgctag ccctecccctc aaaaaaacca agaccaacct cagectagaa 300

acctcatccc cectaactgt gagcacctca ggegecctca ccgtageage cgecgetcece 360

ctggcggtgg ccggeacctc cctcaccatg caatcagagg ccccectgac agtacaggat 420

gcaaaactca ccctggecac caaaggeccc ctgaccgtgt ctgaaggcaa actggecttg 480

caaacatcgg ccccgetgac ggecgetgac agcagcaccce tcacagtcag tgeccacacca 540

ccccttagca caagcaatgg cagcttgggt attgacatgc aagcccccat ttacaccacc 600

aatggaaaac taggacttaa ctttggcgct cccctgeatg tggtagacag cctaaatgca 660

ctgactgtag ttactggcca aggtcttacg ataaacggaa cagccctaca aactagagtc 720

tcaggtgccc tcaactatga cacatcagga aacctagaat tgagagcetge agggggtatg 780

cgagttgatg caaatggtca acttatcctt gatgtagctt acccatttga tgcacaaaac 840

aatctcagcc ttaggcttgg acagggaccc ctgtttgtta actctgecca caacttggat 900

gttaactaca acagaggcct ctacctgtic acatctggaa ataccaaaaa gctagaagtt 960

aatatcaaaa cagccaaggg tctcatttat gatgacactg ctatagcaat caatgegggt 1020

gatgggctac agtttgactc aggctcagat acaaatccat taaaaactaa acttggatta 1080

ggactggatt atgactccag cagagccata attgctaaac tgggaactgg cctaagettt 1140

gacaacacag gtgccatcac agtaggcaac aaaaatgatg acaagcttac cttgtggacc 1200

acaccagacc catcccctaa ctgtagaatc tattcagaga aagatgctaa attcacactt 1260

gttttgacta aatgcggcag tcaggtgttg gccagegttt ctgttttatc tgtaaaaggt 1320



agccttgege ccatcagtgg cacagtaact agtgctcaga ttgtcctcag atttgatgaa 1380

aatggagttc tactaagcaa ttcttccctt gaccctcaat actggaacta cagaaaaggt 1440

gaccttacag agggcactgc atataccaac gcagtgggat ttatgcccaa cctcacagca 1500

tacccaaaaa cacagagcca aactgctaaa agcaacattg taagtcaggt ttacttgaat 1560

ggggacaaat ccaaacccat gaccctcacc attaccctca atggaactaa tgaaacagga 1620

gatgccacag taagcactta ctccatgtca ttctcatgga actggaatgg aagtaattac 1680

attaatgaaa cgttccaaac caactccttc accttctect acatcgecca agaa 1734

<210> 3

<211>593

<212> PRT
<213> Simian adenovirus

<400> 3
Met Arg Arg Ala Ala Met Tyr GIn Glu Gly Pro Pro Pro Ser Tyr Glu
1 5 10 15

Ser Val Val Gly Ala Ala Ala Ala Ala Pro Ser Ser Pro Phe Ala Ser
20 25 30

GIn Leu Leu Glu Pro Pro Tyr Val Pro Pro Arg Tyr Leu Arg Pro Thr
35 40 45

Gly Gly Arg Asn Ser lle Arg Tyr Ser Glu Leu Ala Pro Leu Phe Asp
50 55 60

Thr Thr Arg Val Tyr Leu Val Asp Asn Lys Ser Ala Asp Val Ala Ser
65 70 75 80

Leu Asn Tyr GIn Asn Asp His Ser Asn Phe Leu Thr Thr Val lle GIn
85 90 95



Asn Asn Asp Tyr Ser Pro Ser Glu Ala Ser Thr GIn Thr lle Asn Leu
100 105 110

Asp Asp Arg Ser His Trp Gly Gly Asp Leu Lys Thr lle Leu His Thr
115 120 125

Asn Met Pro Asn Val Asn Glu Phe Met Phe Thr Asn Lys Phe Lys Ala
130 135 140

Arg Val Met Val Ser Arg Ser His Thr Lys Glu Asp Arg Val Glu Leu
145 150 155 160

Lys Tyr Glu Trp Val Glu Phe Glu Leu Pro Glu Gly Asn Tyr Ser Glu
165 170 175

Thr Met Thr lle Asp Leu Met Asn Asn Ala lle Val Glu His Tyr Leu
180 185 190

Lys Val Gly Arg GIn Asn Gly Val Leu Glu Ser Asp lle Gly Val Lys
195 200 205

Phe Asp Thr Arg Asn Phe Arg Leu Gly Leu Asp Pro Val Thr Gly Leu
210 215 220

Val Met Pro Gly Val Tyr Thr Asn Glu Ala Phe His Pro Asp lle lle
225 230 235 240

Leu Leu Pro Gly Cys Gly Val Asp Phe Thr Tyr Ser Arg Leu Ser Asn
245 250 255

Leu Leu Gly lle Arg Lys Arg GIn Pro Phe GIn Glu Gly Phe Arg lle
260 265 270

Thr Tyr Glu Asp Leu Glu Gly Gly Asn lle Pro Ala Leu Leu Asp Val



275 280 285

Glu Ala Tyr GIn Asp Ser Leu Lys Glu Asn Glu Ala Gly GIn Glu Asp
290 295 300

Thr Ala Pro Ala Ala Ser Ala Ala Ala Glu GIn Gly Glu Asp Ala Ala
305 310 315 320

Asp Thr Ala Ala Ala Asp Gly Ala Glu Ala Asp Pro Ala Met Val Val
325 330 335

Glu Ala Pro Glu GIn Glu Glu Asp Met Asn Asp Ser Ala Val Arg Gly
340 345 350

Asp Thr Phe Val Thr Arg Gly Glu Glu Lys GIn Ala Glu Ala Glu Ala
355 360 365

Ala Ala Glu Glu Lys GIn Leu Ala Ala Ala Ala Ala Ala Ala Ala Leu
370 375 380

Ala Ala Ala Glu Ala Glu Ser Glu Gly Thr Lys Pro Ala Lys Glu Pro
385 390 395 400

Val lle Lys Pro Leu Thr Glu Asp Ser Lys Lys Arg Ser Tyr Asn Leu
405 410 415

Leu Lys Asp Ser Thr Asn Thr Ala Tyr Arg Ser Trp Tyr Leu Ala Tyr
420 425 430

Asn Tyr Gly Asp Pro Ser Thr Gly Val Arg Ser Trp Thr Leu Leu Cys
435 440 445

Thr Pro Asp Val Thr Cys Gly Ser Glu GIn Val Tyr Trp Ser Leu Pro
450 455 460



Asp Met Met GIn Asp Pro Val Thr Phe Arg Ser Thr Arg GIn Val Ser
465 470 475 480

Asn Phe Pro Val Val Gly Ala Glu Leu Leu Pro Val His Ser Lys Ser
485 490 495

Phe Tyr Asn Asp GIn Ala Val Tyr Ser GIn Leu lle Arg GIn Phe Thr
500 505 510

Ser Leu Thr His Val Phe Asn Arg Phe Pro Glu Asn Gin lle Leu Ala
515 520 525

Arg Pro Pro Ala Pro Thr lle Thr Thr Val Ser Glu Asn Val Pro Ala
530 535 540

Leu Thr Asp His Gly Thr Leu Pro Leu Arg Asn Ser lle Gly Gly Val
545 550 555 560

GIn Arg Val Thr Val Thr Asp Ala Arg Arg Arg Thr Cys Pro Tyr Val
565 570 575

Tyr Lys Ala Leu Gly lle Val Ser Pro Arg Val Leu Ser Ser Arg Thr
580 585 590

Phe

<210>4

<211> 1779

<212> DNA

<213> Simian adenovirus

<400>4
atgcggcegceg cggcgatgta ccaggaggga cctectecct cttacgagag cgtggtgggc

60



gcggeggcegg cggegeccte ticteecttt gegtegeage tgetggagee geegtacgtg 120

cctececgeget acctgeggece tacggggggg agaaacagca tecgttactc ggagetggeg 180

cccctgttcg acaccacccg ggtgtacctg gtggacaaca agtcggegga cgtggectce 240

ctgaactacc agaacgacca cagcaatttt ttgaccacgg tcatccagaa caatgactac 300

agcccgageg aggecageac ccagaccatce aatctggatg accggtcgea ctggggegge 360

gacctgaaaa ccatcctgca caccaacatg cccaacgtga acgagttcat gttcaccaat 420

aagttcaagg cgcgggtgat ggtgtcgege tcgcacacca aggaagaccg ggtggagetg 480

aagtacgagt gggtggagtt cgagctgeca gagggcaact actccgagac catgaccatt 540

gacctgatga acaacgcgat cgtggagcac tatctgaaag tgggcaggeca gaacggggtc 600

ctggagagcg acatcggggt caagttcgac accaggaact tccgectggg getggaccce 660

gtgaccgggc tggttatgee cggggtgtac accaacgagg ccttccatce cgacatcatc 720

ctgctgeecg getgeggggt ggacttcact tacagecgec tgagcaacct cctgggecatc 780

cgcaagcggc ageccttcca ggagggcttc aggatcacct acgaggacct ggagggggge 840

aacatccccg cgctectega tgtggaggec taccaggata gettgaagga aaatgaggeg 900

ggacaggagg ataccgcccc cgecgectec geecgecgecg agcagggega ggatgetget 960

gacaccgegg ccgeggacgg ggcagaggec gaccccgcta tggtggtgga ggctecccgag 1020

caggaggagg acatgaatga cagtgcggtg cgcggagaca ccttcgtcac ccggggggag 1080

gaaaagcaag cggaggccga ggccgegecc gaggaaaage aactggegge ageageggeg 1140

gcggeggcegt tggecgegge ggaggetgag tetgagggga ccaageccge caaggagece 1200

gtgattaagc ccctgaccga agatagcaag aagcgcagtt acaacctget caaggacagec 1260

accaacaccg cgtaccgcag ctggtacctg gectacaact acggegacce gtcgacgggg 1320

gtgcgctect ggaccctgcet gtgcacgecg gacgtgacct geggetcgga geaggtgtac 1380

10



tggtcgctgce ccgacatgat gcaagacccc gtgaccttce getccacgeg gcaggtcage 1440

aacttcccgg tggtgggcge cgagetgctg cccgtgeact ccaagagett ctacaacgac 1500

caggccgtct actcccagcet catccgecag ttcacctete tgacccacgt gttcaatcge 1560

tttcctgaga accagattct ggegegeecg cccgecccca ccatcaccac cgtcagtgaa 1620

aacgttcctg ctctcacaga tcacgggacg ctaccgcetge gcaacagceat cggaggagtc 1680

cagcgagtga ccgttactga cgccagacgc cgcacctgec cctacgttta caaggecttg 1740

ggcatagtct cgecgegegt cctttccage cgeactttt 1779

<210>5

<211> 964

<212> PRT
<213> Simian adenovirus

<400>5
Met Ala Thr Pro Ser Met Met Pro GIn Trp Ser Tyr Met His lle Ser
1 5 10 15

Gly GIn Asp Ala Ser Glu Tyr Leu Ser Pro Gly Leu Val GIn Phe Ala
20 25 30

Arg Ala Thr Asp Ser Tyr Phe Ser Leu Ser Asn Lys Phe Arg Asn Pro
35 40 45

Thr Val Ala Pro Thr His Asp Val Thr Thr Asp Arg Ser GlIn Arg Leu
50 55 60

Thr Leu Arg Phe lle Pro Val Asp Arg Glu Asp Thr Ala Tyr Ser Tyr
65 70 75 80

Lys Ala Arg Phe Thr Leu Ala Val Gly Asp Asn Arg Val Leu Asp Met
85 90 95

11



Ala Ser Thr Tyr Phe Asp lle Arg Gly Val Leu Asp Arg Gly Pro Thr
100 105 110

Phe Lys Pro Tyr Ser Gly Thr Ala Tyr Asn Ser Leu Ala Pro Lys Gly
115 120 125

Ala Pro Asn Ser Cys Glu Trp Glu GIn Glu Glu Thr GIn Thr Ala Glu
130 135 140

Glu Ala GIn Asp Glu Glu Glu Asp Glu Ala Glu Ala Glu Glu Glu Met
145 150 155 160

Pro GIn Glu Glu GIn Ala Pro Val Lys Lys Thr His Val Tyr Ala GIn
165 170 175

Ala Pro Leu Ser Gly Glu Lys lle Thr Lys Asp Gly Leu GIn lle Gly
180 185 190

Thr Asp Ala Thr Ala Thr Glu GIn Lys Pro lle Tyr Ala Asp Pro Thr
195 200 205

Phe GIn Pro Glu Pro GIn lle Gly Glu Ser GIn Trp Asn Glu Ala Asp
210 215 220

Ala Ser Val Ala Gly Gly Arg Val Leu Lys Lys Thr Thr Pro Met Lys
225 230 235 240

Pro Cys Tyr Gly Ser Tyr Ala Arg Pro Thr Asn Ala Asn Gly Gly GIn
245 250 255

Gly Val Leu Val Glu Lys Asp Gly Gly Lys Met Glu Ser GIn Val Asp
260 265 270

Met GIn Phe Phe Ser Thr Ser Glu Asn Ala Arg Asn Glu Ala Asn Asn

12



275 280 285

lle GIn Pro Lys Leu Val Leu Tyr Ser Glu Asp Val His Met Glu Thr
290 295 300

Pro Asp Thr His lle Ser Tyr Lys Pro Ala Lys Ser Asp Asp Asn Ser
305 310 315 320

Lys Val Met Leu Gly GIn GIn Ser Met Pro Asn Arg Pro Asn Tyr lle
325 330 335

Gly Phe Arg Asp Asn Phe lle Gly Leu Met Tyr Tyr Asn Ser Thr Gly
340 345 350

Asn Met Gly Val Leu Ala Gly GIn Ala Ser GIn Leu Asn Ala Val Val
355 360 365

Asp Leu GIn Asp Arg Asn Thr Glu Leu Ser Tyr GIn Leu Leu Leu Asp
370 375 380

Ser Met Gly Asp Arg Thr Arg Tyr Phe Ser Met Trp Asn GIn Ala Val
385 390 395 400

Asp Ser Tyr Asp Pro Asp Val Arg lle lle Glu Asn His Gly Thr Glu
405 410 415

Asp Glu Leu Pro Asn Tyr Cys Phe Pro Leu Gly Gly lle Gly Val Thr
420 425 430

Asp Thr Tyr GIn Ala lle Lys Thr Asn Gly Asn Gly Asn Gly Gly Gly
435 440 445

Asn Thr Thr Trp Thr Lys Asp Glu Thr Phe Ala Asp Arg Asn Glu lle
450 455 460

13



Gly Val Gly Asn Asn Phe Ala Met Glu lle Asn Leu Ser Ala Asn Leu
465 470 475 480

Trp Arg Asn Phe Leu Tyr Ser Asn Val Ala Leu Tyr Leu Pro Asp Lys
485 490 495

Leu Lys Tyr Asn Pro Ser Asn Val Glu lle Ser Asp Asn Pro Asn Thr
500 505 510

Tyr Asp Tyr Met Asn Lys Arg Val Val Ala Pro Gly Leu Val Asp Cys
515 520 525

Tyr lle Asn Leu Gly Ala Arg Trp Ser Leu Asp Tyr Met Asp Asn Val
530 535 540

Asn Pro Phe Asn His His Arg Asn Ala Gly Leu Arg Tyr Arg Ser Met
545 550 555 560

Leu Leu Gly Asn Gly Arg Tyr Val Pro Phe His lle GIn Val Pro GIn
565 570 575

Lys Phe Phe Ala lle Lys Asn Leu Leu Leu Leu Pro Gly Ser Tyr Thr
580 585 590

Tyr Glu Trp Asn Phe Arg Lys Asp Val Asn Met Val Leu GIn Ser Ser
595 600 605

Leu Gly Asn Asp Leu Arg Val Asp Gly Ala Ser lle Lys Phe Glu Ser
610 615 620

Ile Cys Leu Tyr Ala Thr Phe Phe Pro Met Ala His Asn Thr Ala Ser
625 630 635 640

14



Thr Leu Glu Ala Met Leu Arg Asn Asp Thr Asn Asp GIn Ser Phe Asn
645 650 655

Asp Tyr Leu Ser Ala Ala Asn Met Leu Tyr Pro lle Pro Ala Asn Ala
660 665 670

Thr Asn Val Pro lle Ser lle Pro Ser Arg Asn Trp Ala Ala Phe Arg
675 680 685

Gly Trp Ala Phe Thr Arg Leu Lys Thr Lys Glu Thr Pro Ser Leu Gly
690 695 700

Ser Gly Phe Asp Pro Tyr Tyr Thr Tyr Ser Gly Ser lle Pro Tyr Leu
705 710 715 720

Asp Gly Thr Phe Tyr Leu Asn His Thr Phe Lys Lys Val Ser Val Thr
725 730 735

Phe Asp Ser Ser Val Ser Trp Pro Gly Asn Asp Arg Leu Leu Thr Pro
740 745 750

Asn Glu Phe Glu lle Lys Arg Ser Val Asp Gly Glu Gly Tyr Asn Val
755 760 765

Ala GIn Cys Asn Met Thr Lys Asp Trp Phe Leu lle GIn Met Leu Ala
770 775 780

Asn Tyr Asn lle Gly Tyr GIn Gly Phe Tyr lle Pro Glu Ser Tyr Lys
785 790 795 800

Asp Arg Met Tyr Ser Phe Phe Arg Asn Phe GIn Pro Met Ser Arg GIn
805 810 815

15



Val Val Asp Glu Thr Lys Tyr Lys Asp Tyr GIn GIn Val Gly lle lle
820 825 830

His GIn His Asn Asn Ser Gly Phe Val Gly Tyr Leu Ala Pro Thr Met
835 840 845

Arg Glu Gly GIn Ala Tyr Pro Ala Asn Phe Pro Tyr Pro Leu lle Gly
850 855 860

Lys Thr Ala Val Asp Ser Val Thr GIn Lys Lys Phe Leu Cys Asp Arg
865 870 875 880

Thr Leu Trp Arg lle Pro Phe Ser Ser Asn Phe Met Ser Met Gly Ala
885 890 895

Leu Thr Asp Leu Gly GIn Asn Leu Leu Tyr Ala Asn Ser Ala His Ala
900 905 910

Leu Asp Met Thr Phe Glu Val Asp Pro Met Asp Glu Pro Thr Leu Leu
915 920 925

Tyr Val Leu Phe Glu Val Phe Asp Val Val Arg Val His GIn Pro His
930 935 940

Arg Gly Val lle Glu Thr Val Tyr Leu Arg Thr Pro Phe Ser Ala Gly
945 950 955 960

Asn Ala Thr Thr

<210>6

<211> 2880

<212> DNA

<213> Simian adenovirus

16



<400> 6
atggcgaccc catcgatgat gccgecagtgg tcgtacatge acatctcggg ccaggacgec 60

tcggagtacc tgagccccgg getggtgeag ttecgeecgeg ccaccgagag ctacttcage 120

ctgagtaaca agtttaggaa ccccacggtg gcgeccacge acgatgtgac caccgaccgg 180

tctcagegece tgacgcetgeg gttcattcce gtggaccgeg aggacaccge gtactcgtac 240

aaggcgcggt tcaccctgge cgtgggcgac aaccgegtge tggacatgge ctccacctac 300

tttgacatcc gcgggetgct ggaccggggt cccactttca agecctactc tggecaccgee 360

tacaactccc tggececcccaa gggegetece aactecctgeg agtgggagea agaggaaact 420

caggcagttg aagaagcagc agaagaggaa gaagaagatg ctgacggtca agctgaggaa 480

gagcaagcag ctaccaaaaa gactcatgta tatgctcagg ctccectttc tggecgaaaaa 540

attagtaaag atggtctgca aataggaacg gacgctacag ctacagaaca aaaacctatt 600

tatgcagacc ctacattcca gcccgaacce caaatcgggg agtcccagtg gaatgaggca 660

gatgctacag tcgccggegg tagagtgcta aagaaatcta ctcccatgaa accatgetat 720

ggttcctatg caagacccac aaatgctaat ggaggtcagg gtgtactaac ggcaaatgecc 780

cagggacagc tagaatctca ggttgaaatg caattctttt caactictga aaacgcccgt 840

aacgaggcta acaacattca gcccaaattg gtgctgtata gtgaggatgt gcacatggag 900

accccggata cgcacctttc ttacaageccc gcaaaaageg atgacaattc aaaaatcatg 960

ctgggtcagce agtccatgec caacagacct aattacatcg gettcagaga caactttatc 1020

ggcctcatgt attacaatag cactggcaac atgggagtgc ttgcaggtca ggectctcag 1080

ttgaatgcag tggtggactt gcaagacaga aacacagaac tgtcctacca getcttgett 1140

gattccatgg gtgacagaac cagatacttt tccatgtgga atcaggcagt ggacagttat 1200

gacccagatg ttagaattat tgaaaatcat ggaactgaag acgagctccc caactattgt 1260

ttccctctgg gtggeatagg ggtaactgac acttaccagg ctgttaaaac caacaatgge 1320
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aataacgggg gccaggtgac ttggacaaaa gatgaaactt ttgcagatcg caatgaaata 1380

ggggtgggaa acaatttcge tatggagatc aacctcagtg ccaacctgtg gagaaacttc 1440

ctgtactcca acgtggcgct gtacctacca gacaagctta agtacaaccc ctccaatgtg 1500

gacatctctg acaaccccaa cacctacgat tacatgaaca agcgagtggt ggccccgggg 1560

ctggtggact gctacatcaa cctgggegeg cgetggtege tggactacat ggacaacgtc 1620

aaccccttca accaccaccg caatgcegggc ctgegetacce getccatget cctgggcaac 1680

gggcgctacg tgecctteca catccaggtg ccccagaagt tetttgecat caagaaccte 1740

ctcctectge cgggetecta cacctacgag tggaacttca ggaaggatgt caacatggtc 1800

ctccagagct ctctgggtaa cgatctcagg gtggacgggg ccagcatcaa gttcgagage 1860

atctgcctct acgccacctt cttcceccatg geccacaaca cggectecac getecgaggee 1920

atgctcagga acgacaccaa cgaccagtcc ttcaatgact acctctccge cgeccaacatg 1980

ctctacccca tacccgcecaa cgecaccaac gtecccatct ccatceecte gegecaactgg 2040

gcggecttee geggetgggce cttcacccge ctcaagacca aggagacccece cteecctggge 2100

tcgggattcg acccctacta cacctactcg ggetccatte cctacctgga cggeaccttc 2160

tacctcaacc acactttcaa gaaggtctcg gtcaccttcg actcctcggt cagetggecg 2220

ggcaacgacc gtctgctcac ccccaacgag ttcgagatca agegeteggt cgacggggag 2280

ggctacaacg tggcccagtg caacatgacc aaggactggt tcctggtcca gatgetggee 2340

aactacaaca tcggctacca gggcttctac atcccagaga gectacaagga caggatgtac 2400

tccttcttca ggaacttcca geccatgage cggeaggtgg tggaccagac caagtacaag 2460

gactaccagg aggtgggcat catccaccag cacaacaact cgggcttcgt gggectacctc 2520

gcccccacca tgegegaggg acaggectac cccgecaact tecectatee getcatagge 2580

aagaccgcegg tcgacagceat cacccagaaa aagttcctct gcgaccgeac cctetggege 2640

atccccttct ccagcaactt catgtccatg ggtgegcetct cggacctggg ccagaacttg 2700

18



ctctacgcca acteccgecca cgecctegac atgaccttcg aggtcgacce catggacgag 2760
cccacccttc tctatgttct gttcgaagtc tttgacgtgg tccgggteca ccagecgcac 2820
cgecggcegtca tcgagaccgt gtacctgegt acgeccttct cggecggeaa cgecaccacc 2880
<210>7

<211> 37912

<212> DNA

<213> Simian adenovirus

<400>7
catcatcaat aatatacctt attttggatt gaagccaata tgataatgag atgggceggeg 60

cggegceggss cgeggggegg gaggeggstt tgggggegeg ceggegggeg gggegsgtgty 120

gcggaagtgg actttgtaag tgtggcggat gtgacttgcet agtgecgggce geggtaaaag 180

tgacgttttic cgtgcgegac aacgeccccg ggaagtgaca tttttecccge ggtttttace 240

ggatgttgta gtgaatttgg gcgtaaccaa gtaagatttg gecattttcg cgggaaaact 300

gaaacgggga agtgaaatct gattaatttt gcgttagtca taccgegtaa tatttgtcta 360

gggccgaggg actttggecg attacgtgga ggactcgecc aggtgttttt tgaggtgaat 420

ttccgegttc cgggtcaaag tetgegtttt attattatag gatatcccat tgcatacgtt 480

gtatccatat cataatatgt acatttatat tggctcatgt ccaacattac cgecatgttg 540

acattgatta ttgactagtt attaatagta atcaattacg gggtcattag ttcatagccc 600

atatatggag ttccgegtta cataacttac ggtaaatggce ccgectgget gaccgcccaa 660

cgacccccge ccattgacgt caataatgac gtatgttccc atagtaacge caatagggac 720

tttccattga cgtcaatggg tggagtattt acggtaaact gecccacttgg cagtacatca 780

agtgtatcat atgccaagta cgcceectat tgacgtcaat gacggtaaat ggeeccgectg 840

gcattatgcc cagtacatga ccttatggga ctttcctact tggcagtaca tctacgtatt 900

agtcatcgct attaccatgg tgatgcggtt ttggcagtac atcaatgggce gtggatagcg 960
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gtttgactca cggggatttc caagtctcca ccccattgac gtcaatggga gtttgttttg 1020

gcaccaaaat caacgggact ttccaaaatg tcgtaacaac tccgecccat tgacgcaaat 1080

gggcggtagg cgtgtacggt gggaggtcta tataagcaga getctcccta tcagtgatag 1140

agatctccct atcagtgata gagatcgtcg acgagctcgt ttagtgaacc gtcagatcge 1200

ctggagacgc catccacgct gttttgacct ccatagaaga caccgggacc gatccagect 1260

ccgeggeegg gaacggtgea ttggaacgeg gattecccgt geccaagagtg agatcttccg 1320

tttatctagg taccgggcecc cccctecgagg tcgacggtat cgataagett cacgetgecg 1380

caagcactca gggcgcaagg getgctaaag gaageggaac acgtagaaag ccagtccgca 1440

gaaacggtgc tgaccccgga tgaatgtcag ctactgggct atctggacaa gggaaaacge 1500

aagcgcaaag agaaagcagg tagcttgcag tgggcttaca tggegatage tagactggge 1560

ggttttatgg acagcaagcg aaccggaatt gccagetggg gegecctctg gtaaggttgg 1620

gaagccctgce aaagtaaact ggatggcttt cttgecgeca aggatctgat ggecgecagggg 1680

atcaagatct aaccaggagc tatttaatgg caacagttaa ccagctggta cgcaaaccac 1740

gtgctcgcaa agttgcgaaa agcaacgtge ctgegetgga ageatgeccg caaaaacgtg 1800

gcgtatgtac tegtgtatat actaccactc ctaaaaaacc gaactccgeg ctgegtaaag 1860

tatgccgtgt tegtctgact aacggtttcg aagtgacttc ctacatcggt ggtgaaggtc 1920

acaacctgca ggagcactcc gtgatcctga tecgtggegg tegtgttaaa gacctcccgg 1980

gtgttcgtta ccacaccgta cgtggtgcege ttgactgetc cggegttaaa gaccgtaage 2040

aggctcgttc caagtatggce gtgaagegtc ctaaggctta atggtagatc tgatcaagag 2100

acaggatgac ggtcgtttcg catgcttgaa caagatggat tgcacgcagg ttctccggee 2160

gcttgggtegg agaggctatt cggctatgac tgggcacaac agacaatcgg ctgetctgat 2220

gccgecegtgt tecggetgtc agegeagggg cgeccggttc tttttgtcaa gaccgacctg 2280

20



tceggtgecc tgaatgaact gcaggacgag gecagegeggce tatcgtgget ggccacgacg 2340

ggcgttectt gcgcagcetgt getcgacgtt gtcactgaag cgggaaggga ctggetgeta 2400

ttgggcgaag tgccggggca ggatctectg tecatctcacc ttgetectge cgagaaagta 2460

tccatcatgg ctgatgcaat gcggeggcetg catacgettg atccggetac ctgeccatte 2520

gaccaccaag cgaaacatcg catcgagcga gcacgtactc ggatggaagc cggtcttgtc 2580

gatcaggatg atctggacga agagcatcag gggctcgege cagecgaact gttcgeccagg 2640

ctcaaggcgce gecatgeccga cggegaggat ctegtegtga cccatggega tgectgettg 2700

ccgaatatca tggtggaaaa tggccgcttt tctggattca tcgactgtgg ccggetgggt 2760

gtggcggacc gctatcagga catagegttg gctacccgtg atattgetga agagettgge 2820

ggcgaatggg ctgaccgctt cctegtgcett tacggtatcg ccgeteccga ttcgecagege 2880

atcgccttct atcgecttct tgacgagttc ttctgagegg gactctgggg ttcgaaatga 2940

ccgaccaagc gacgcccaac ctgecatcac gagatttcga ttccaccgece gecttctatg 3000

aaaggttgge cttcggaatc gttttccggg acgeccggetg gatgatecte cagegegggg 3060

atctcatgct ggagttcttc gcccaccecg ggetegatec cctegggggg aatcagaatt 3120

cagtcgacag cggccgegat ctgetgtgec ttctagttge cagecatctg tigtttgcce 3180

ctceceecgtg ccttecttga cecctggaagg tgecactccc actgtecttt cctaataaaa 3240

tgaggaaatt gcatcgcatt gtctgagtag gtgtcattct attctggggg stggggtggg 3300

gcaggacagc aaggggegagg attgggaaga caatagecagg catgetgggg atgeggtggg 3360

ctctatggcc gatcagcgat cgctgaggtg ggtgagtggs cgtggectgg ggtggtcatg 3420

aaaatatata agttgggggt cttagggtct ctttatttgt gttgcagaga ccgecggage 3480

catgagcggg agcagcagca gcagcagtag cagcagegcec ttggatggea geatcgtgag 3540

cccttatttg acgacgcegga tgeccccactg ggecggggtg cgtcagaatg tgatgggete 3600

cagcatcgac ggccgacccg tectgeccge aaattccgec acgetgacct atgegaccgt 3660

21



cgeggggacg cegttggacg ccaccgecge cgeegecgece accgeageeg ccteggeegt 3720

gcgcagcectg gecacggact ttgeattect gggaccactg gecgacagggg ctacttctcg 3780

ggccgcetget gecgecgttc gegatgacaa getgaccgec ctgetggege agttggatge 3840

gcttactcgg gaactgggtg acctttctca gcaggtcatg gecctgegec agecaggtcte 3900

ctccctgeaa getggeggga atgcettctce cacaaatgec gtttaagata aataaaacca 3960

gactctgttt ggattaaaga aaagtagcaa gtgcattgct ctctttattt cataattttc 4020

cgcgegegat aggecctaga ccagegttct cggtegtiga gggtgeggtg tatcttctcc 4080

aggacgtggt agaggtggct ctggacgttg agatacatgg gcatgagecc gtceccggggg 4140

tggaggtagc accactgcag agcttcatgce tccggggtgg tgttgtagat gatccagtcg 4200

tagcaggagc gctgggceatg gtgectaaaa atgtccttca gcagcaggec gatggeccagg 4260

gggaggccct tggtgtaagt gtttacaaaa cggttaagtt gggaagggteg cattcgggga 4320

gagatgatgt gcatcttgga ctgtattttt agattggcga tgtttccgec cagatcectt 4380

ctgggattca tgttgtgcag gaccaccagt acagtgtatc cggtgcactt ggggaatttg 4440

tcatgcagct tagagggaaa agcgtggaag aacttggaga cgectttgtg gectcccaga 4500

ttttccatgc attcgtecat gatgatggea atgggeccge gggaggeage ttgggcaaag 4560

atatttctgg ggtcgctgac gtegtagtig tgttccaggg tgaggtcgtc ataggecatt 4620

tttacaaagc gcgggceggag ggtgeccgac tgggggatga tggtececte tggeectggg 4680

gcgtagttge cctecgeagat ctgeatttce caggecttaa tctcggaggg gggaatcata 4740

tccacctgeg gggegatgaa gaaaacggtt tccggagecg gggagattaa ctgggatgag 4800

agcaggtttc taagcagctg tgattttcca caaccggtgg gcccataaat aacacctata 4860

accggttgca gctggtagtt tagagagctg cagetgecgt cgtcccggag gaggggggce 4920

acctcgttga gcatgtccct gacgegcatg ttctccccga ccagatccge cagaaggege 4980
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tcgecgecca gggacagceag ctcttgcaag gaagcaaagt ttttcagegg cttgaggecg 5040

tccgecgtgg geatgttttt cagggtctgg ctcagcagcet ccaggeggtc ccagagetcg 5100

gtgacgtgct ctacggcatc tctatccage atatctectc gtttcgeggg ttggggcgac 5160

tttcgctgta gggcaccaag cggtggtegt ccageggggc cagagtcatg tecttccatg 5220

ggcgcagggt cctcgtcagg gtggtctggg tcacggtgaa gggetgcget ccgggetgag 5280

cgcttgccaa ggtgegcttg aggcetggttc tgctggtgct gaagegetge cggtettcge 5340

cctgegegtc ggecaggtag catttgacca tggtgtcata gtccageccc tececgeggegt 5400

gtcccttgge gegeagettg cecttggagg tggegecgea cgaggggeag agecaggetct 5460

tgagcgcgta gagcttgggg gegaggaaga ccgattcggg ggagtaggeg tecgegecge 5520

agaccccgca cacggtcteg cactccacca gecaggtgag cteggggege geegggtcaa 5580

aaaccaggtt tcceccatge tttttgatge gtttcttacc tegggtctec atgaggtggt 5640

gtccecgcete ggtgacgaag aggctgtecg tgtctecgta gaccgacttg aggggtettt 5700

tctccagggg ggteectegg tettectcgt agaggaactc ggaccactct gagacgaagg 5760

cccgegtcca ggecaggacg aaggaggcta tgtgggaggg gtageggteg ttgtccacta 5820

gggggtccac cttctccaag gtgtgaagac acatgtcgec ttccteggeg tccaggaagg 5880

tgattggctt gtaggtgtag gccacgtgac cgggggttce tgacggggge gtataaaagg 5940

ggetgggeggc gegetegteg tecactctcett ccgeateget gtetgegagg gecagetget 6000

ggggtgagta ttcectctcg aaggegggea tgacctecge getgaggttg tcagtttcca 6060

aaaacgagga ggatttgatg ttcacctgtc ccgaggtgat acctttgagg gtacccgegt 6120

ccatctggtc agaaaacacg atctttttat tgtccagctt ggtggcgaac gacccgtaga 6180

gggcgtigga gagcagcttg gcgatggage gecagggtctg gttcttgtee ctgteggege 6240

gctccttgge cgegatgttg agetgeacgt actcgegege gacgcagege cactcgggga 6300

agacggtggt gcgctegteg ggcaccagge gcacgegeca geegeggttg tgcagggtga 6360
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ccaggtccac gectggtggceg acctcgecge gecaggegctce gttggtccag cagagacgge 6420

cgeccttgeg cgagecagaag gggggcaggg getegagetg ggtetegtee ggggeggteccg 6480

cgtccacggt gaaaaccccg gggegcaggce gegegtcgaa gtagtctate ttgecaacctt 6540

gcatgtccag cgectgetge cagtcgeggg cggegagege gegetegtag gggttgageg 6600

gcgggceccca gggcatggeg tgggtgagtes cggaggcegta catgecgeag atgtcataga 6660

cgtagagggg ctcccgeagg accccgatgt aggtggggta gcageggecg ccgeggatge 6720

tggcgcgcac gtagtcatac agctcgtgeg agggeggcgag gaggtcgggg cccaggttgg 6780

tgcgggeggg gegetecgeg cggaagacga tetgectgaa gatggeatge gagtiggaag 6840

agatggtgee gcgctggaag acgttgaage tggegtectg caggecgacg gegtegegeca 6900

cgaaggaggc gtaggagtcg cgcagcettgt gtaccagcetc ggeggtgacce tgcacgtcga 6960

gcgcegcagta gtcgagggtc tcgeggatga tgtcatattt agectgeccc ttctttttcc 7020

acagctcgeg gttgaggaca aactcttcgce ggtctttcca gtactcttgg atcgggaaac 7080

cgtccggttc cgaacggtaa gagcctagcea tgtagaactg gttgacggec tggtaggege 7140

agcagccctt ctccacgggg agggcgtagg cctgegegge cttgeggage gaggtgtggg 7200

tcagggcgaa ggtgtecctg accatgactt tgaggtactg gtgcttgaag tcggagtcgt 7260

cgcagcecgcec ccgetcccag agegagaagt cggtgegcett cttggagegg ggettgggeca 7320

gagcgaaggt gacatcgttg aagaggattt tgcccgegeg gggeatgaag ttgegggtga 7380

tgcggaaggg ccccggeact tcagageggt tgttgatgac ctgggeggeg agcacgatct 7440

cgtcgaagec gttgatgttg tggcccacga tgtagagttc caggaagegg ggecggeect 7500

ttacggtggg cagcttcttt agctcttcgt aggtgagcetc ctcgggegag gecgaggecgt 7560

gctcggecag ggeccagtee gegaggtgceg ggtigtctct gaggaaggac ttccagaggt 7620

cgegggccag gagggtctge aggeggtctc tgaaggtect gaactggegg cccacggeca 7680
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ttttttcggg ggtgatgcag tagaaggtga gggggtctig ctgeccagegg tecccagtcga 7740

gctgcagggc gaggtcgege geggeggtga ccaggegctce gtecgeccecg aatttcatga 7800

ccagcatgaa gggcacgagc tgctttccga aggeccccat ccaagtgtag gtctctacat 7860

cgtaggtgac aaagaggcgc tccgtgegag gatgegagec gatcgggaag aactggatct 7920

cccgecacca gttggaggag tggctgtiga tgtggtggaa gtagaagtce cgtecgecggg 7980

ccgaacactc gtgctggctt ttgtaaaage gagcegcagta ctggcagege tgcacggget 8040

gtacctcatg cacgagatgc acctttcgec cgegecacgag gaagecgagg ggaaatctga 8100

gccccccgece tggetegegg catggetggt tetcttctac tttggatgeg tgtecgtcte 8160

cgtctggctc ctcgaggggt gttacggtgg agcggaccac cacgecgege gagecgecagg 8220

tccagatatc ggegegegge ggteggagtt tgatgacgac atcgegeage tgggagetgt 8280

ccatggtctg gagctceccge ggeggeggea ggtcagecgg gagttcttge aggttcacct 8340

cgcagagtcg ggccagggeg cggggcaggt ctaggtggta cctgatctct aggggegtgt 8400

tggtggcggc gtcgatggcet tgcaggagec cgecagececg gggggegacg acggtgecece 8460

geggegtggt ggtggtggts geggtgeage tcagaagegg tgecgeggge gggeeccegg 8520

aggtaggggg ggctccggtc ccgegggeag gggeggcage ggeacgtegg cgtggagege 8580

gggcaggagt tggtgctgtg cccggaggtt getggegaag gecgacgacge ggeggttgat 8640

ctcctggatc tggegectct gegtgaagac gacgggeccg gtgagettga acctgaaaga 8700

gagttcgaca gaatcaatct cggtgtcatt gaccgcggec tggegeagga tctectgcac 8760

gtctcecgag ttgtcttggt aggegatctc ggecatgaac tgetecgatct cttectectg 8820

gaggtctccg cgteeggege gttccacggt ggecgecagg tegttggaga tgegecccat 8880

gagctgcgag aaggcegttga gtecgecectc gttccagact cggetgtaga ccacgeccce 8940

ctggtcatcg cgggcegegea tgaccacctg cgegaggttg agetccacgt gecegegegaa 9000

gacggcgtag ttgcgcagac getggaagag gtagttgagg gtggtggcegg tgtgetcgge 9060
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cacgaagaag ttcatgaccc agcggegcaa cgtggattcg ttgatgtccc ccaaggectc 9120

cagccgttcc atggectcgt agaagtccac ggecgaagttg aaaaactggg agttgegege 9180

cgacacggtc aactcctect ccagaagacg gatgagctcg gegacggtgt cgegecacctc 9240

gcgctcgaag getatgggga tetcttecte cgetageate accacctect cetettecte 9300

ctcttctgge acttccatga tggcettecte ctettcgggg getggeggceg gcggeggtgg 9360

gggagggggc getetgegece ggeggeggcg caccgggagg cggtccacga agegegegat 9420

catctccecg cggeggeggce geatggtctc ggtgacggeg cggecgttict cccgggggeg 9480

cagttggaag acgccgecgg acatctggtg ctggggeggg tggecgtgag gcagegagac 9540

ggcgctgacg atgcatctca acaattgctg cgtaggtacg ccgecgaggg acctgaggga 9600

gtccatatcc accggatccg aaaacctttc gaggaaggcg tctaaccagt cgcagtcgca 9660

aggtaggctg agcaccgtgg cgggeggcge geegetegees gagtgtetgg cggaggtect 9720

gctgatgatg taattgaagt aggcggactt gacacggcgg atggtcgaca ggagcaccat 9780

gtccttgggt ccggectget ggatgeggag geggtegget atgecccagg cttegttctg 9840

gcatcggegce aggtcecttgt agtagtcttg catgagectt tccaccggea cctettctcc 9900

ttectcttct gettctteca tgtetgettc ggeectgggg cggegecgeg ccecccctgee 9960

ccccatgege gtgaccccga accccctgag cggtiggage agggecaggt cggegacgac 10020

gcgctcggec aggatggect getgeacctg cgtgagggtg gtttggaagt catccaagtc 10080

cacgaagcgg tggtaggege ccgtgtigat ggtgtaggtg cagttggeca tgacggacca 10140

gttgacggtc tggtggcccg gttgegacat cteggtgtac ctgagtcgeg agtaggegeg 10200

ggagtcgaag acgtagtcgt tgcaagtccg caccaggtac tggtagccca ccaggaagtg 10260

cggcggeggc tggeggtaga ggggecageg cagggtggcg gegggctecgg gggecaggte 10320

ttccagcatg aggcggtggt aggcgtagat gtacctggac atccaggtga tacccgegge 10380
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ggtggtggag gegegeggga agtegegeac ceggttccag atgttgegea ggggcagaaa 10440

gtgctccatg gtaggcgtgc tctgtccagt cagacgegeg cagtcgttga tactctagac 10500

cagggaaaac gaaagccggt cagecgggceac tcttccgtgg tectggtgaat agatcgcaag 10560

ggtatcatgg cggagggcect cggttcgage cccgggtecg ggecggacgg teccgecatga 10620

tccacgeggt taccgeccge gtgtcgaacc caggtgtgeg acgtcagaca acggtggagt 10680

gttccttttg gegtttttct ggecgggege cggegecgeg taagagacta agecgegaaa 10740

gcgaaagcag taagtggctc geteccecgta gecggaggga tecttgetaa gggttgegtt 10800

gcggegaacc ccggttcgaa teccgtactc gggecggeeg gacccgegge taaggtgttg 10860

gattggcctc cccctegtat aaagaccecg cttgeggatt gactccggac acggggacga 10920

gcccctttta tttttgcettt ccccagatge atccggtget geggeagatg cgeccecccge 10980

cccagcagca gcaacaacac cagcaagage ggcagcaaca gcagegggag tcatgcaggg 11040

ccccctcacc caccctegge gggecggeca ccteggegte cgeggecgtg tetggegeect 11100

gcggeggegg cggggegcecg getgacgacce ccgaggagec cccgeggege agggecagac 11160

actacctgga cctggaggag ggcgagggcc tggegeggcet gggggegecg tecteccgage 11220

gccacccgeg ggtgeagetg aagegegact cgegegaggc gtacgtgect cggecagaace 11280

tgttcaggga ccgegeggge gaggageccg aggagatgeg ggacaggagg ttcagegcag 11340

ggcgggagcet geggcagggg ctgaaccgeg ageggetgct gegegaggag gactttgage 11400

ccgacgegeg gacggggatc agecccgege gegegeacgt ggeggeegece gacctggtga 11460

cggcgtacga gcagacggtg aaccaggaga tcaacttcca aaagagtttc aacaaccacg 11520

tgcgcacgct ggtggcgege gaggaggtga ccatcgggcet gatgeacctg tgggactttg 11580

taagcgcgct ggtgcagaac cccaacagea agectctgac ggegeagetg ttectgatag 11640

tgcagcacag cagggacaac gaggcegttta gggacgegcet getgaacatc accgageccg 11700

agggtcggtg gctgctggac ctgattaaca tcctgecagag catagtggtg caggagegeca 11760
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gcctgagect ggecgacaag gtggeggeca tcaactactc gatgetgage ctgggcaagt 11820

tttacgcgceg caagatctac cagacgcecgt acgtgeccat agacaaggag gtgaagatcg 11880

acggttttta catgcgcatg gcgctgaagg tgctcaccect gagegacgac ctgggegtgt 11940

accgcaacga gegeatccac aaggecgtga gegtgagecg geggegegag ctgagegace 12000

gcgagctgat gcacagectg cagegggege tggegggege cggcagegge gacagggagg 12060

cggagtccta cttcgatgeg ggggeggacc tgegetggge geccagecgg cgggeectgg 12120

aggccgeggg ggtecgegag gactatgacg aggacggega ggaggatgag gagtacgage 12180

tagaggaggg cgagtacctg gactaaaccg cgggtggtgt ttccggtaga tgcaagaccc 12240

gaacgtggtg gacccggcege tgegggcggc tetgecagage cagecgtecg gecttaacte 12300

ctcagacgac tggcgacagg tcatggaccg catcatgtcg ctgacggege gtaacccgga 12360

cgegttcecgg cagecagecge aggecaacag getctecgece atectggagg cggtggtgee 12420

tgcgcegcteg aaccccacge acgagaaggt getggecata gtgaacgege tggecgagaa 12480

cagggccatc cgeceggacg aggecgggcet ggtgtacgac gegetgetge agegegtgge 12540

ccgctacaac ageggcaacg tgcagaccaa cctggaccgg ctggtggggg acgtgegega 12600

ggcggtggeg cagegegage gegeggatcg gecagggeaac ctgggcteca tggtggeget 12660

gaatgccttc ctgagcacge ageccggecaa cgtgecgegg gggcaggaag actacaccaa 12720

ctttgtgagc gecgetgegge tgatggtgac cgagaccccc cagagegagg tgtaccagtc 12780

gggcccggac tacttcttcc agaccagcag acagggectg cagacggtga acctgagcca 12840

ggctttcaag aacctgeggg ggctgtggegg cgtgaaggeg cccaccggeg accgggegac 12900

ggtgtccage ctgetgacge ccaactecgeg cetgetgetg ctgetgateg cgecgttcac 12960

ggacagcggc agegtgtccc gggacaccta cctggggceac ctgetgaccce tgtaccgega 13020

ggccatcggg caggegeagg tggacgagca caccticcag gagatcacca gegtgagecg 13080
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cgecgetgggg caggaggaca cgagcagect ggaggegact ctgaactacc tgetgaccaa 13140

ccggeggceag aagattcect cgetgecacag cctgacctec gaggaggagce geatcttgeg 13200

ctacgtgcag cagagcgtga gcctgaacct gatgegegac ggggtgacge ccagegtgge 13260

gctggacatg accgegegcea acatggaacc gggceatgtac gecgegeacc ggecttacat 13320

caaccgcctg atggactacc tgcatcgege ggeggecgtg aaccccgagt actttaccaa 13380

cgccatcctg aacccgcact ggetecccgece geeegggttc tacagegggg gettegaggt 13440

cccggagacc aacgatggct tectgtggga cgacatggac gacagegtgt tctccccgeg 13500

gccgcaggceg ctggeggaag cgtecctget gegtcccaag aaggaggagg aggaggagge 13560

gagtcgecgce cgeggeagca geggegtggc ttetetgtee gagetgggge cggecagecge 13620

cgegegeccc gggtecctgg geggeagecec ctttccgage ctggtggget ctetgcacag 13680

cgagcgcacc acccgecctc ggetgetggg cgaggacgag tacctgaata actcectget 13740

gcagccggtg cgggagaaaa acctgectcec cgecttccec aacaacggga tagagagect 13800

ggtggacaag atgagcagat ggaagaccta tgcgcaggag cacagggacg cgectgeget 13860

ccggecgece acgeggegec agegecacga ccggeagegg gggcetggtgt gggatgacga 13920

ggactccgceg gacgatagea gegtgetgga cctgggaggg ageggeaacc cgttcgegca 13980

cctgegeecce cgectgggga ggatgtttta aaaaaaaaaa aaaaaagcaa gaagecatgat 14040

gcaaaaatta aataaaactc accaaggcca tggcgaccga gegttggttt cttgtgttcc 14100

cttcagtatg cggcgegegg cgatgtacca ggagggacct cctecctctt acgagagegt 14160

ggtgggcgeg gcggeggegg cgecctette tecctttgeg tegeagetge tggagecgee 14220

gtacgtgcect ccgegetacce tgeggectac gggggggaga aacageatec gttactcgga 14280

gctggegecc ctgttcgaca ccacccgggt gtacctggtg gacaacaagt cggeggacgt 14340

ggcctccctg aactaccaga acgaccacag caattttttg accacggtca tccagaacaa 14400

tgactacagc ccgagcgagg ccagcaccca gaccatcaat ctggatgacc ggtcgecactg 14460
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gggcggcegac ctgaaaacca tecctgecacac caacatgecc aacgtgaacg agttcatgtt 14520

caccaataag ttcaaggcgc gggtgatggt gtcgegctcg cacaccaagg aagaccgggt 14580

ggagctgaag tacgagtggg tggagttcga getgecagag ggecaactact ccgagaccat 14640

gaccattgac ctgatgaaca acgcgatcgt ggagcactat ctgaaagtgg gcaggcagaa 14700

cggggtcctg gagagcgaca teggggtcaa gttcgacacc aggaacttcc gectgggget 14760

ggaccccgtg accgggetgg ttatgeccgg ggtgtacacc aacgaggect tccatcccga 14820

catcatcctg ctgeceecgget geggggtgga cttcacttac agecgectga gcaacctect 14880

gggcatccge aagcggcagc ccttccagga gggcttcagg atcacctacg aggacctgga 14940

ggggggcaac atccecgegce tectcgatgt ggaggectac caggataget tgaaggaaaa 15000

tgaggcggga caggaggata ccgeccccge cgectecgece gecgecgage agggegagga 15060

tgctgctgac accgeggecg cggacggggce agaggecgac cecgetatgg tggtggagge 15120

tcccgageag gaggaggaca tgaatgacag tgeggtgege ggagacacct tegtcacccg 15180

gggggaggaa aagcaagegg aggecgaggc cgcggecgag gaaaageaac tggeggecage 15240

agcggceggceg geggegttgg ccgeggegga ggctgagtct gaggggacca ageccgecaa 15300

ggagcccgtg attaagcccc tgaccgaaga tagcaagaag cgecagttaca acctgectcaa 15360

ggacagcacc aacaccgcgt accgcagcetg gtacctggec tacaactacg gegacccgtce 15420

gacgggggte cgctectgga cecctgetgtg cacgecggac gtgacctgeg getcggageca 15480

ggtgtactgg tcgctgeccg acatgatgea agaccccgtg accttccget ccacgeggeca 15540

ggtcagcaac ttcccggtgg tgggcgecga getgetgecce gtgeactcca agagettcta 15600

caacgaccag gccgtctact cccagcetcat ccgecagttc acctctetga cccacgtgtt 15660

caatcgcttt cctgagaacc agattctggce gecgeccgecce gecececcacca tcaccaccgt 15720

cagtgaaaac gttcctgctc tcacagatca cgggacgcta ccgetgegea acagecatcgg 15780
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aggagtccag cgagtgaccg ttactgacgc cagacgccge acctgecect acgtttacaa 15840

ggccttgggc atagtctcge cgegegtect ttccagecge actttttgag caacaccacc 15900

atcatgtcca tcctgatctc acccagcaat aactccggcet ggggactget gegegegeee 15960

agcaagatgt tcggaggggc gaggaagcegt tccgagecage accccgtgeg cgtgegeggg 16020

cacttccgeg cccectgggg agegcacaaa cgeggecgeg cggggegeac caccgtggac 16080

gacgccatcg actcggtggt ggagcaggeg cgcaactaca ggeecgeggt ctctaccgtg 16140

gacgcggcca tccagaccgt ggtgegggge gecgeggeggt acgecaaget gaagagecge 16200

cggaagcgceg tggcecgeceg ccaccgecge cgacccgggg ccgecgecaa acgegeegee 16260

geggecectge ttegecggge caagegceacg ggeecgecgeg ccgecatgag ggeegegege 16320

cgcttggecg cecggeatcac cgecgecacc atggeccccc gtacccgaag acgegeggee 16380

gccgecgecg ccgecgecat cagtgacatg geccagcagge geeggggeaa cgtgtactgg 16440

gtgcgegact cggtgaccgg cacgegegtg ccegtgegcet teccgecceee geggacttga 16500

gatgatgtga aaaaacaaca ctgagtctcc tgctgttgtg tgtatcccag cggeggegge 16560

gcgcegcageg tcatgtccaa gegcaaaatc aaagaagaga tgetccaggt cgtegegecg 16620

gagatctatg ggcccccgaa gaaggaagag caggattcga agecccgeaa gataaagegg 16680

gtcaaaaaga aaaagaaaga tgatgacgat gccgatgggg aggtggagtt cctgegegee 16740

acggcgcececa ggegeccggt gecagtggaag ggecggegeg taaagegegt cctgegeecce 16800

ggcaccgcegg tggtcttcac geeeggegag cgetccacce ggactttcaa gegegtctat 16860

gacgaggtgt acggcgacga agacctgcetg gagcaggcca acgagegett cggagagttt 16920

gcttacggga agegtcageg ggcgetgggg aaggaggacc tgetggeget gecgetggac 16980

cagggcaacc ccacccccag tctgaagcecce gtgaccctge agcaggtget gccgagecage 17040

gcacccteccg aggcgaageg gggtctgaag cgegagggceg gegacctgge geccaccgtg 17100

cagctcatgg tgcccaageg gcagaggcetg gaggatgtge tggagaaaat gaaagtagac 17160
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cccggtctge agecggacat cagggtecge cccatcaage aggtggegee gggectcgge 17220

gtgcagaccg tggacgtggt catccccacc ggecaactcec ccgecgecge caccactace 17280

gctgccteca cggacatgga gacacagacc gatcccgecg cagecgeage cgecagecgee 17340

gccgegacct ccteggegga ggtgcagacg gaccectgge tgecgecgge gatgtcaget 17400

ccccgegege gtegegggeg caggaagtac ggegecgeca acgegetect geecgagtac 17460

gccttgcatc cttccatege geccacccce ggetaccgag getataccta ccgeeccgega 17520

agagccaagg gttccacccg ccgtecccge cgacgegecg ccgecaccac ccgeegeege 17580

cgeccgcagac gecageecge actggeteca gtctecgtga ggaaagtgge gegegacgga 17640

cacaccctgg tgctgcccag ggegegetac caccccagea tegtttaaaa gectgttgtg 17700

gttcttgcag atatggccect cacttgecgce ctecgtttce cggtgecggg ataccgagga 17760

ggaagatcgc geccgeaggag gggtetggece ggecgeggec tgageggagg cageegecge 17820

gcgcaccgge ggcgacgcege caccagecga cgeatgegeg geggggtect geeectgtta 17880

atcccectga tegeegegge gateggegec gtgeccggga tegectecgt ggecttgcaa 17940

gcgtcccaga ggeattgaca gacttgcaaa cttgcaaata tggaaaaaaa aaccccaata 18000

aaaaagtcta gactctcacg ctcgcttggt cctgtgacta ttttgtagaa tggaagacat 18060

caactttgcg tcgetggecc cgegtcacgg ctegegeccg ttectgggac actggaacga 18120

tatcggcacc agcaacatga gcggtggcege cttcagttgg ggctctctgt ggageggecat 18180

taaaagtatc gggtctgecg ttaaaaatta cggctccegg gectggaaca gcagcacggg 18240

ccagatgttg agagacaagt tgaaagagca gaacttccag cagaaggtgg tggagggect 18300

ggcctcecgge atcaacgggg tggtggacct ggccaaccag geecgtgcaga ataagatcaa 18360

cagcagactg gacccccgge cgecggtgga ggaggtgecg ccggegetgg agacggtgtc 18420

ccccgatggg cgtggegaga agegeccgeg geccgatagg gaagagacca ctetggtcac 18480
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gcagaccgat gagccgceccc cgtatgagga ggecctgaag caaggtctge ccaccacgeg 18540

gcccatcgeg cccatggeca ccggggtggt gggecgecac acccecgeca cgetggactt 18600

gcctecegeec gecgatgtge cgcageagea gaaggeggea cagecgggec cgeecgegac 18660

cgccteeegt tectecgeceg gtectctgeg ccgegeggec ageggeccce gegggggget 18720

cgcgaggcac ggcaactgge agagcacgct gaacagcatc gtgggtctgg ggetgeggtc 18780

cgtgaagcgc cgecgatgcet actgaatage ttagctaacg tgtigtatgt gtgtatgcge 18840

cctatgtcgc cgccagagga getgetgagt cgecgecgtt cgegegecca ccaccaccge 18900

cactccgccc ctcaagatgg cgaccccatc gatgatgecg cagtggtcgt acatgcacat 18960

ctcgggcecag gacgcectcgg agtacctgag ccccgggetg gtgcagttcg cccgegecac 19020

cgagagctac ttcagcctga gtaacaagtt taggaacccc acggtggcege ccacgcacga 19080

tgtgaccacc gaccggtctc agegectgac getgeggttc attcccgtgg accgegagga 19140

caccgcgtac tcgtacaagg cgeggttcac cctggeegtg ggegacaacce gegtgetgga 19200

catggcctcc acctactttg acatccgegg ggtgctggac cggggtecca ctttcaagece 19260

ctactctggc accgcectaca actcectgge ccccaaggge getcccaact cctgegagtg 19320

ggagcaagag gaaactcagg cagttgaaga agcagcagaa gaggaagaag aagatgctga 19380

cggtcaagct gaggaagagce aagcagctac caaaaagact catgtatatg ctcaggctcc 19440

cctttctggc gaaaaaatta gtaaagatgg tctgcaaata ggaacggacg ctacagctac 19500

agaacaaaaa cctatttatg cagaccctac attccageccc gaaccccaaa tcggggagtc 19560

ccagtggaat gaggcagatg ctacagtcgc cggcggtaga gtgctaaaga aatctactcc 19620

catgaaacca tgctatggtt cctatgcaag acccacaaat gctaatggag gtcagggtgt 19680

actaacggca aatgcccagg gacagctaga atctcaggtt gaaatgcaat tcttttcaac 19740

ttctgaaaac gcccgtaacg aggctaacaa cattcagecc aaattggtge tgtatagtga 19800

ggatgtgcac atggagaccc cggatacgca cctttcttac aagcccgcaa aaagegatga 19860
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caattcaaaa atcatgctgg gtcagcagtc catgcccaac agacctaatt acatcggett 19920

cagagacaac tttatcggcc tcatgtatta caatagcact ggcaacatgg gagtgcttge 19980

aggtcaggcc tctcagtiga atgcagtggt ggacttgcaa gacagaaaca cagaactgtc 20040

ctaccagctc ttgcttgatt ccatgggtga cagaaccaga tacttttcca tgtggaatca 20100

ggcagtggac agttatgacc cagatgttag aattattgaa aatcatggaa ctgaagacga 20160

gctccccaac tattgtttec ctetgggtgg cataggggta actgacactt accaggetgt 20220

taaaaccaac aatggcaata acgggggcca ggtgacttgg acaaaagatg aaacttttgc 20280

agatcgcaat gaaatagggg tgggaaacaa tttcgctatg gagatcaacc tcagtgccaa 20340

cctgtggaga aacttcctgt actccaacgt ggegcetgtac ctaccagaca agcttaagta 20400

caacccctcc aatgtggaca tctctgacaa ccccaacacc tacgattaca tgaacaageg 20460

agtggtggcc ccggggctgg tggactgcta catcaacctg ggegegeget ggtegetgga 20520

ctacatggac aacgtcaacc ccttcaacca ccaccgcaat gcgggectge getaccgetc 20580

catgctcctg ggcaacggge getacgtgec cttccacatc caggtgecce agaagttctt 20640

tgccatcaag aacctcctec tectgeeggg ctectacacc tacgagtgga acttcaggaa 20700

ggatgtcaac atggtcctcc agagctctct gggtaacgat ctcagggtgg acggggccag 20760

catcaagttc gagagcatct gcctctacge caccticttc cccatggecc acaacacgge 20820

ctccacgctc gaggecatge tcaggaacga caccaacgac cagtccttca atgactacct 20880

ctcecgecgec aacatgctct accccatacc cgeccaacgec accaacgtee ccatctccat 20940

cccctegege aactgggegg ccttecgegg ctgggecttc acccgectca agaccaagga 21000

gaccccctec ctgggcetegg gattcgaccc ctactacacc tactcgggcet ccattcecta 21060

cctggacggc accttctacc tcaaccacac tttcaagaag gtctcggtca ccttcgactc 21120

ctcggtcage tggeegggcea acgaccgtcet getcaccccc aacgagttcg agatcaageg 21180
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ctcggtcgac ggggagggct acaacgtggc ccagtgcaac atgaccaagg actggttcct 21240

ggtccagatg ctggccaact acaacatcgg ctaccagggce ttctacatcc cagagageta 21300

caaggacagg atgtactcct tcttcaggaa cttccagecc atgagecgge aggtggtgga 21360

ccagaccaag tacaaggact accaggaggt gggcatcatc caccagcaca acaactcggg 21420

cttcgtgggce tacctcgecce ccaccatgeg cgagggacag gectaccecg ccaacttcce 21480

ctatccgctc ataggcaaga ccgeggtega cagcatcacc cagaaaaagt tectctgega 21540

ccgcaccctc tggegceatcc ccttctccag caacttcatg tccatgggtg cgetetegga 21600

cctgggccag aacttgctct acgccaactc cgeccacgece ctcgacatga ccttcgaggt 21660

cgaccccatg gacgagccca cccttctcta tgttctgttc gaagtctttg acgtggtccg 21720

ggtccaccag ccgcaccgeg gegtcatega gaccgtgtac ctgegtacge ccttctcgge 21780

cggcaacgcc accacctaaa gaagcaagcce geagtcatcg ccgectgeat gecgtegggt 21840

tccaccgagce aagagctcag ggecatcgtc agagacctgg gatgegggcec ctattttttg 21900

ggcaccttcg acaagcegctt cectggcttt gtectccccac acaagetgge ctgegecate 21960

gtcaacacgg ccggecgega gaccgggggc gtgcactgge tggecttege ctggaacccg 22020

cgctccaaaa catgcettect ctttgaccec tteggctttt cggaccageg gectcaagcaa 22080

atctacgagt tcgagtacga gggcttgctg cgtcgeageg ccatcgecte ctegeecgac 22140

cgctgegtca ccctcgaaaa gtccacccag accgtgecagg ggeccgacte ggecgectge 22200

ggtctcttct gctgeatgtt tetgecacgec tttgtgeact ggectcagag tecccatggac 22260

cgcaacccca ccatgaactt gectgacgggg gtgcccaact ccatgetcca gageccccag 22320

gtcgagcecca ccctgegecg caaccaggag cagetctaca gettectgga gegecactcg 22380

ccttacttcc gecgecacag cgcacagatc aggagggceca cctecttetg ccacttgcaa 22440

gagatgcaag aagggtaata acgatgtaca cacttttttt ctcaataaat ggcatctttt 22500

tatttataca agctctctgg ggtattcatt tcccaccacc acccgecgtt gtcgecatct 22560
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ggctctattt agaaatcgaa agggttctge cgggagtcge cgtgegecac gggcagggac 22620

acgttgcgat actggtageg ggtgccccac ttgaactcgg gcaccaccag gegaggcage 22680

tcggggaagt tttcgctcca caggetgegg gtcagcacca gegegttcat caggtecggge 22740

gccgagatct tgaagtcgca gttggggccg ccgeectgeg cgegegagtt geggtacace 22800

gggttgcagc actggaacac caacagcgcc gggtgcttca cgetggecag cacgetgegg 22860

tcggagatca geteggegtc caggtectee gegttgetca gegegaacgg ggteatcttg 22920

ggcacttgcc gccccaggaa gggegegtge cecggtttcg agttgecagte gcagegecage 22980

gggatcagca ggtgcccgtg cccggactcg gegttgggest acagegegeg catgaaggee 23040

tgcatctggce ggaaggccat ctgggcecttg gecgecctecg agaagaacat gccgecaggac 23100

ttgcecgaga actggtttge ggggcagetg gegtegtgcea ggeageageg cgegteggtg 23160

ttggcgatct gcaccacgtt gegeccccac cggttcttca cgatcettgge cttggacgat 23220

tgctecttca gegegegetg cecgttcteg ctggtcacat ccatctegat cacatgttce 23280

ttgttcacca tgctgetgece gtgcagacac ttcagetege cctecgtcete ggtgecagegg 23340

tgctgecaca gegegeagec cgtgggctcg aaagacttgt aggtcacctc cgegaaggac 23400

tgcaggtacc cctgcaaaaa geggeccatc atggtcacga aggtcttgtt getgetgaag 23460

gtcagctgca geeegeggtg ctectegttc agecaggtct tgcacacgge cgecagegee 23520

tccacctggt cgggcagcat cttgaagtic accttcaget cattctccac gtggtacttg 23580

tccatcageg tgegegecge ctecatgecc ttctcccagg ccgacaccag cggeaggete 23640

acggggttct tcaccatcac cgtggecgece gectecgeeg cgettteget ttecgecccg 23700

ctgttctctt cctettecte ctettecteg cegecgecca ctegecagecece ccgecaccacg 23760

gggtcgtctt cctgecaggeg ctgcaccttg cgettgecgt tgegecectg cttgatgege 23820

acgggcgggt tgctgaagec caccatcacc agegeggect cttcttgete gtectegetg 23880
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tccagaatga cctccgggga gggggggttg gtcatcctca gtaccgagge acgettcttt 23940

ttcttcctgg gggegttcge cagetecgeg getgeggecg ctgecgaggt cgaaggecga 24000

gggctgggcg tgcgeggceac cagegegtec tgegagecegt cctegtecte cteggactcg 24060

agacggaggc gggeecgctt ctteggggge gegegggecs geggagecegg cgegeggegac 24120

ggagacggeg acgagacatc gtccagggtg ggtggacgge gggecgegece gegtecgege 24180

tcggggetgg tctcgegetg gtectcettce cgactggeca teteccactg ctecttctee 24240

tataggcaga aagagatcat ggagtctctc atgcgagtcg agaaggagga ggacagecta 24300

accgccccct ctgageectc caccaccgec geccaccaccg ccaatgecge cgeggacgac 24360

gcgeccaccg agaccaccge cagtaccacc ctccccageg acgcacccce getcgagaat 24420

gaagtgctga tcgagcagga cccgggtitt gtgagcggag aggaggatga ggtggatgag 24480

aaggagaagg aggaggtcgce cgectcagtg ccaaaagagg ataaaaagca agaccaggac 24540

gacgcagata aggatgagac agcagtcggg cgggggaacg gaagccatga tgctgatgac 24600

ggctacctag acgtgggaga cgacgtgctg cttaagcacc tgcaccgeca gtgegtcate 24660

gtctgcgacg cgetgecagga gegetgegaa gtgecectgg acgtggcegga ggtcagecge 24720

gcctacgagce ggcacctcett cgegecgeac gtgeccccca agegecggga gaacggcace 24780

tgcgagccca acccgegtct caacttctac ceggtcetteg cggtacccga ggtgetggee 24840

acctaccaca tctttttcca aaactgcaag atccccctcet cctgecgege caaccgcace 24900

cgcgecgaca aaaccctgac cctgeggeag ggegeccaca tacctgatat cgectectetg 24960

gaggaagtgc ccaagatctt cgagggtctc ggtcgegacg agaaacgggce ggcgaacget 25020

ctgcacggag acagcgaaaa cgagagtcac tcgggggtgc tggtggaget cgagggegac 25080

aacgcgcegec tggecgtact caagegcage atagaggtca cccactttge ctacceggeg 25140

ctcaacctgc cccccaaggt catgagtgtg gtcatgggceg agctcatcat gegecgegee 25200

cagcccctgg ccgeggatge aaacttgcaa gagtcctccg aggaaggect geeegeggte 25260
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agcgacgagc agcetggegeg ctggetggag acccgegacc ccgegeaget ggaggagegg 25320

cgcaagctca tgatggecge ggtgctggtc accgtggage tecgagtgtct gecagegettc 25380

ttcgeggacc ccgagatgea gegcaagcetc gaggagaccc tgeactacac cttccgeccag 25440

ggctacgtge geccaggectg caagatctcc aacgtggagce tetgcaacct ggtctectac 25500

ctgggcatcc tgcacgagaa ccgectcggg cagaacgtcec tgcactccac cctcaaaggg 25560

gaggcgcgcc gegactacat ccgegactge gectacctcet tectctgeta cacctggecag 25620

acggccatgg gggtctggcea geagtgectg gaggagegcea acctcaagga getggaaaag 25680

ctcctcaage gecaccctcag ggacctetgg acgggcettca acgagegctce ggtggecgee 25740

gcgctggegg acatcatctt tcccgagege ctgetcaaga cectgeagea gggectgece 25800

gacttcacca gccagagcat gectgcagaac ttcaggactt tcatcctgga gegeteggge 25860

atcctgecgg ccacttgetg cgegetgecece agegacttcg tgeccatcaa gtacagggag 25920

tgcccgecgce cgetetgggg ccactgetac ctetteccage tggecaacta cetegectac 25980

cactcggacc tcatggaaga cgtgagcgge gagggcctge tcgagtgeca ctgecgetge 26040

aacctctgca cgecccaccg ctetctagte tgecaacccge agetgetcag cgagagtcag 26100

attatcggta ccttcgagct gcagggtccc tcgectgacg agaagtecge ggetccaggg 26160

ctgaaactca ctccggggct gtggacttcc gectacctac gcaaatttgt acctgaggac 26220

taccacgccc acgagatcag gttctacgaa gaccaatccc geccgeccaa ggeggagete 26280

accgcctgeg tcatcaccca ggggceacatc ctgggecaat tgcaagecat caacaaagece 26340

cgccgagagt tcttgctgaa aaagggtcgg ggggtgtacc tggaccccca gtecggegag 26400

gagctaaacc cgctaccccc gecgecgecce cagcageggg accttgettc ccaggatgge 26460

acccagaaag aagcagcage cgecgecgece gecgecageca tacatgette tggaggaaga 26520

ggaggaggac tgggacagtc aggcagagga ggtttcggac gaggagcagg aggagatgat 26580
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ggaagactgg gaggaggaca gcagcctaga cgaggaagct tcagaggecg aagaggtgge 26640

agacgcaaca ccatcgccct cggtcgcage ccecctegecg gggeccctga aatcctccga 26700

acccagcacc agecgctataa cctecgcetec teeggegecg gegecacccg cccgecagace 26760

caaccgtaga tgggacacca caggaaccgg ggtcggtaag tccaagtgec cgecgecgee 26820

accgcagcag cagcagcage agcgecaggg ctaccgeteg tggegegggce acaagaacge 26880

catagtcgcc tgcttgcaag actgeggggg caacatctcet ttcgecegece gettectget 26940

attccaccac ggggtcgcct ttccccgeaa tgtectgeat tactaccgtce atctctacag 27000

cccctactge agecggcegacc cagaggeggce agcggeagec acageggega ccaccaccta 27060

ggaagatatc ctccgeggge aagacagegg cagcagegge caggagaccc geggecagecag 27120

cggcgggagc ggtggegcgca ctgegectcet cgeccaacga accecteteg acccgggage 27180

tcagacacag gatcttcccc actttgtatg ccatcttcca acagagcaga ggeccaggage 27240

aggagctgaa aataaaaaac agatctctgce getcectcac ccgeagetgt ctgtatcaca 27300

aaagcgaaga tcagcttcgg cgcacgetgg aggacgegga ggcactcttc agcaaatact 27360

gcgegctcac tcttaaagac tagetecgeg cecttctecga atttaggegg gagaaaacta 27420

cgtcatcgece ggeegecgece cageccgecc agecgagatg agcaaagaga ttcccacgee 27480

atacatgtgg agctaccagc cgcagatggg actcgeggeg ggageggecc aggactactc 27540

cacccgcatg aactacatga gcgegggacc ccacatgatc tcacaggtca acgggatccg 27600

cgcccagega aaccaaatac tgetggaaca ggeggecatc accgecacge ceccgecataa 27660

tctcaacccc cgaaattgge ccgecgecect cgtgtaccag gaaacccecect ccgecaccac 27720

cgtactactt ccgcgtgacg cccaggecga agtccagatg actaactcag gggegecaget 27780

cgegggcggc tttcgtcacg gggegeggec getecgacca ggtataagac acctgatgat 27840

cagaggccga ggtatccage tcaacgacga gtcggtgagce tettegeteg gtetecgtec 27900

ggacggaact ttccagctcg ccggatecgg cegetettcg ttcacgecce geccaggegta 27960
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cctgactctg cagacctcgt cctcggagec cecgetecgge ggeatcggaa cectccagtt 28020

cgtggaggag ttcgtgecct cggtctactt caaccecttc tecgggacctc ccggacgeta 28080

ccccgaccag ttcattccga actttgacge ggtgaaggac tcggeggacg getacgactg 28140

aatgtcaggt gtcgaggcag agcagcttcg cctgagacac ctcgageact gcecgecgeca 28200

caagtgcttc gceccgeggtt ctggtgagtt ctgctacttt cagctacccg aggagecatac 28260

cgaggggcecg gegeacggeg teccgectgac cacccaggge gaggttacct gttecctcat 28320

ccgggagttt accctecgte cectgetagt ggagegggag cggggtecct gtgtcctaac 28380

tatcgectge aactgeccta accctggatt acatcaagat ctttgetgtc atctctgtge 28440

tgagtttaat aaacgctgag atcagaatct actggggctc ctgtcgecat cctgtgaacg 28500

ccaccgtctt cacccacccc gaccaggecc aggcgaacct cacctgeggt ctgecatcgga 28560

gggccaagaa gtacctcacc tggtacttca acggcacccc ctttgtggtt tacaacaget 28620

tcgacgggga cggagtctec ctgaaagacc agctcteccgg tectcagetac teccatccaca 28680

agaacaccac cctccaactc ttcectecct acctgeeggg aacctacgag tgegtcaccg 28740

gccgetgceac ccacctcacc cgectgateg taaaccagag ctttccggga acagataact 28800

ccctettecc cagaacagga ggtgagcetca ggaaactccc cggggaccag ggeggagacg 28860

taccttcgac ccttgtgggg ttaggatttt ttattaccgg gttgctggct cttttaatca 28920

aagtttcctt gagatttgtt ctttecttct acgtgtatga acacctcaac ctccaataac 28980

tctacccttt cticggaatc aggtgacttc tctgaaatcg ggcettggtgt getgettact 29040

ctgttgattt ttttccttat catactcagc cttctgtgec tcaggcetege cgectgetge 29100

gcacacatct atatctactg ctggttgctc aagtgcaggg gtcgeccaccc aagatgaaca 29160

ggtacatggt cctatcgatc ctaggectge tggeectgge ggectgecage gecgecaaaa 29220

aagagattac ctttgaggag cccgcttgca atgtaacttt caagcccgag ggtgaccaat 29280
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gcaccaccct cgtcaaatgc gttaccaatc atgagaggct gcgecatcgac tacaaaaaca 29340

aaactggcca gtttgcggtc tatagtgtgt ttacgcccgg agacccctct aactactctg 29400

tcaccgtctt ccagggcgga cagtctaaga tattcaatta cactttccect ttttatgagt 29460

tatgcgatgc ggtcatgtac atgtcaaaac agtacaacct gtggectccc tctccccagg 29520

cgtgtgtgga aaatactggg tcttactgct gtatggcttt cgcaatcact acgetcgetc 29580

taatctgcac ggtgctatac ataaaattca ggcagaggceg aatctttatc gatgaaaaga 29640

aaatgccttg atcgctaaca ccggcetttct atctgcagaa tgaatgcaat cacctcecta 29700

ctaatcacca ccaccctect tgegattgec catgggttga cacgaatcga agtgeccagtg 29760

gggtccaatg tcaccatggt gggccccgec ggcaattcca cectcatgtg ggaaaaattt 29820

gtccgcaatc aatgggttca tttctgetct aaccgaatca gtatcaagec cagageccatc 29880

tgcgatgggc aaaatctaac tctgatcaat gtgcaaatga tggatgctgg gtactattac 29940

gggcagcgge gagaaatcat taattactgg cgaccccaca aggactacat getgecatgta 30000

gtcgaggcac ttcccactac cacccccact accacctcte ccaccaccac caccactact 30060

actactacta ctactactac tactactacc actaccgctg cccgecatac ccgcaaaage 30120

accatgatta gcacaaagcc ccctegtget cactcccacg ccggegggec catcggtgeg 30180

acctcagaaa ccaccgagct ttgctictge caatgcacta acgccagege tcatgaactg 30240

ttcgacctgg agaatgagga tgtccagcag agctccgcett gectgaccca ggaggetgtg 30300

gagcccgttg ccctgaagcea gatcggtgat tcaataattg actcttcttc ttttgeccact 30360

cccgaatacc ctcecgattc tactttccac atcacgggta ccaaagaccc taacctctct 30420

ttctacctga tgctgetgct ctgtatctct gtggtcetctt ccgegetgat gttactgggg 30480

atgttctgct gectgatcetg ccgcagaaag agaaaagctc getctcaggg ccaaccactg 30540

atgcccttcce cctaccccce ggattttgea gataacaaga tatgagctcg ctgetgacac 30600

taaccgcttt actagcectge getctaaccc ttgtegettg cgactcgaga ttccacaatg 30660
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tcacagctgt ggcaggagaa aatgttactt tcaactccac ggeccgatacc cagtggtcgt 30720

ggagtggctc aggtagctac ttaactatct gcaatagctc cacttcccec ggeatatcce 30780

caaccaagta ccaatgcaat gccagectgt tcaccctcat caacgcttcec accctggaca 30840

atggactcta tgtaggctat gtaccctttg gtgggcaagg aaagacccac gcttacaacc 30900

tggaagttcg ccagcccaga accactaccc aagcttctec caccaccacc accaccacca 30960

ccatcaccag cagcagcagc agcagcagcc acagcagcag cagcagatta ttgactttgg 31020

ttttggccag ctcatctgee getacccagg ccatctacag ctetgtgece gaaaccactc 31080

agatccaccg cccagaaacg accaccgceca ccaccctaca cacctccage gatcagatge 31140

cgaccaacat cacccccttg getcttcaaa tgggacttac aagecccact ccaaaaccag 31200

tggatgcggce cgaggtctcc gecctegtca atgactgggce ggggctggga atgtggtgegt 31260

tcgccatagg catgatggceg ctetgectge ttetgetetg getcatetge tgectccace 31320

gcaggcgagc cagacccccc atctatagac ccatcattgt cctgaaccce gataatgatg 31380

ggatccatag attggatggc ctgaaaaacc tacttttttc ttttacagta tgataaattg 31440

agacatgcct cgcattttct tgtacatgtt ccttctccca ccttttctgg ggtgttctac 31500

gctggecgcet gtgtctcacc tggaggtaga ctgectctca cecttcactg tectacctget 31560

ttacggattg gtcaccctca ctctcatctg cagectaatc acagtaatca tegecttcat 31620

ccagtgcatt gattacatct gtgtgcgect cgcatacttc agacaccacc cgcagtaccg 31680

agacaggaac attgcccaac ttctaagact gectctaatca tgcataagac tgtgatctge 31740

cttctgatcc tetgeatect geccaccecte acctectgec agtacaccac aaaatctccg 31800

cgcaaaagac atgcctcctg ccgettcacc caactgtgga atatacccaa atgctacaac 31860

gaaaagagcg agctctccga agcttggcetg tatggggtca tetgtgtcett agttttctge 31920

agcactgtct ttgecctcat aatctaccece tactttgatt tgggatggaa cgegatcgat 31980
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gccatgaatt accccacctt tcccgeaccce gagataattc cactgegaca agttgtacce 32040

gttgtcgtta atcaacgcecc cccateccct acgeccactg aaatcagcta ctttaaccta 32100

acaggcggag atgactgacg ccctagatct agaaatggac ggcatcagta ccgagcagecg 32160

tctcctagag aggegeagge aggeggcetga gcaagagegce ctcaatcagg agetccgaga 32220

tctcgttaac ctgcaccagt gcaaaagagg catcttttgt ctggtaaagce aggccaaagt 32280

cacctacgag aagaccggca acagccaccg cctcagttac aaattgecca cccagegecca 32340

gaagctggtg ctcatggtgg gtgagaatcc catcaccgtc acccageact cggtagagac 32400

cgaggggtgt ctgcactccc cctgtcgggg tccagaagac ctetgecaccce tggtaaagac 32460

cctgtgcggt ctcagagatt tagtcccctt taactaatca aacactggaa tcaataaaaa 32520

gaatcactta cttaaaatca gacagcaggt ctctgtccag tttattcage agcacctecct 32580

tcecectecte ccaactctgg tactccaaac gecttetgge ggecaaacttc ctccacacce 32640

tgaagggaat gtcagattct tgctectgtc cctecgeacce cactatctte atgttgttge 32700

agatgaagcg caccaaaacg tctgacgaga gcttcaaccc cgtgtacccc tatgacacgg 32760

aaagcggcecc teectecgtc cetttectca cecctecctt cgtgtetece gatggattce 32820

aagaaagtcc ccccggggtce ctgtctctga acctggecga gecectggtce acttcccacg 32880

gcatgctcgc cctgaaaatg ggaagtggcec tetecectgga cgacgetgge aacctcacct 32940

ctcaagatat caccaccgct agccctcccc tcaaaaaaac caagaccaac ctcagectag 33000

aaacctcatc cccectaact gtgagcacct caggegecect caccgtagea gecgecgete 33060

ccctggeggt ggeccggceacc tecctcacca tgcaatcaga ggecccectg acagtacagg 33120

atgcaaaact caccctggcec accaaaggcece ccctgaccgt gtctgaagge aaactggect 33180

tgcaaacatc ggececcgetg acggecgetg acagcageac cctcacagtc agtgeccacac 33240

caccccttag cacaagcaat ggcagcettgg gtattgacat gcaagccccc atttacacca 33300

ccaatggaaa actaggactt aactttggcg ctccectgea tgtggtagac agectaaatg 33360
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cactgactgt agttactggc caaggtctta cgataaacgg aacagcccta caaactagag 33420

tctcaggtgc cctcaactat gacacatcag gaaacctaga attgagagct gcagggggta 33480

tgcgagttga tgcaaatggt caacttatcc ttgatgtage ttacccattt gatgcacaaa 33540

acaatctcag ccttaggctt ggacagggac ccctgtttgt taactctgee cacaacttgg 33600

atgttaacta caacagaggc ctctacctgt tcacatctgg aaataccaaa aagctagaag 33660

ttaatatcaa aacagccaag ggtctcattt atgatgacac tgctatagca atcaatgegg 33720

gtgatgggct acagtttgac tcaggctcag atacaaatcc attaaaaact aaacttggat 33780

taggactgga ttatgactcc agcagagcca taattgctaa actgggaact ggectaaget 33840

ttgacaacac aggtgccatc acagtaggca acaaaaatga tgacaagctt accttgtgga 33900

ccacaccaga cccatcccct aactgtagaa tctattcaga gaaagatgct aaattcacac 33960

ttgttttgac taaatgcggce agtcaggtgt tggccagegt ttctgtttta tctgtaaaag 34020

gtagccttge geccatcagt ggcacagtaa ctagtgcetca gattgtectc agatttgatg 34080

aaaatggagt tctactaagc aattcttccc ttgaccctca atactggaac tacagaaaag 34140

gtgaccttac agagggcact gcatatacca acgcagtggg atttatgccc aacctcacag 34200

catacccaaa aacacagagc caaactgcta aaagcaacat tgtaagtcag gtttacttga 34260

atggggacaa atccaaaccc atgaccctca ccattaccct caatggaact aatgaaacag 34320

gagatgccac agtaagcact tactccatgt cattctcatg gaactggaat ggaagtaatt 34380

acattaatga aacgttccaa accaactcct tcaccttctc ctacatcgec caagaataaa 34440

aagcatgacg ctgttgattt gattcaatgt gtttctgttt tattttcaag cacaacaaaa 34500

tcattcaagt cattcttcca tcttagctta atagacacag tagcttaata gacccagtag 34560

tgcaaagccc cattctagct tataactagt ggagaagtac tcgectacat gggggtagag 34620

tcataatcgt gcatcaggat agggcggtgg tgctgcagea gegegegaat aaactgetge 34680
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cgecgecget cegtectgea ggaatacaac atggcagtgg tctectcage gatgattcge 34740

accgcccgea geataaggeg ccttgtecte cgggeacage agegeaccct gatctcactt 34800

aaatcagcac agtaactgca gcacagcacc acaatattgt tcaaaatccc acagtgcaag 34860

gcgctgtatc caaagctcat ggeggggacc acagaaccca cgtggecatc ataccacaag 34920

cgcaggtaga ttaagtggcg acccctcata aacacgctgg acataaacat tacctctttt 34980

ggcatgttgt aattcaccac ctcccggtac catataaacc tctgattaaa catggegecca 35040

tccaccacca tecctaaacca getggecaaa acctgeccge cggetataca ctgecagggaa 35100

ccgggactgg aacaatgaca gtggagagcec caggactcgt aaccatggat catcatgctc 35160

gtcatgatat caatgttggc acaacacagg cacacgtgca tacacttcct caggattaca 35220

agctcctccc gegttagaac catatcccag ggaacaaccc attcctgaat cagegtaaat 35280

cccacactgc agggaagacc tcgcacgtaa ctcacgttgt gcattgtcaa agtgttacat 35340

tcgggcagca geggatgate ctccagtatg gtagegeggg tttctgtctc aaaaggaggt 35400

agacgatccc tactgtacgg agtgcgecga gacaaccgag atcgtgtigg tegtagtgtc 35460

atgccaaatg gaacgccgga cgtagtcata tttcctgaag tcttagatct ctcaacgcag 35520

caccagcacc aacacttcgc agtgtaaaag gccaagtgcec gagagagtat atataggaat 35580

aaaaagtgac gtaaacgggc aaagtccaaa aaacgcccag aaaaaccgca cgegaaccta 35640

cgccccgaaa cgaaagcecaa aaaacactag acactccctt cecggegteaa cttecgettt 35700

cccacgctac gtcacttgec ccagtcaaac aaactacata tcccgaactt ccaagtcgee 35760

acgcccaaaa caccgectac accteccecge ccgecggecc geccccaaac ccgectececg 35820

ccccgegecece cgeeccgege cgeccatcte attatcatat tggettcaat ccaaaataag 35880

gtatattatt gatgatggtt taaacggatc caattctiga agacgaaagg gectcgtgat 35940

acgcctattt ttataggtta atgtcatgat aataatggtt tcttagacgt caggtggcac 36000

ttttcgggga aatgtgcgeg gaacccctat ttgtttattt ttctaaatac attcaaatat 36060
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gtatccgctc atgagacaat aaccctgata aatgcttcaa taatattgaa aaaggaagag 36120

tatgagtatt caacatttcc gtgtcgecect tattcccttt tttgeggeat tttgecttcc 36180

tgtttttgct cacccagaaa cgctggtgaa agtaaaagat gctgaagatc agttgggtge 36240

acgagtgggt tacatcgaac tggatctcaa cagcggtaag atccttgaga gttttcgeccc 36300

cgaagaacgt tttccaatga tgagcacttt taaagttctg ctatgtggcg cggtattatc 36360

ccgtgttgac gcecgggeaag agcaactcgg tecgecgeata cactattctc agaatgactt 36420

ggttgagtac tcaccagtca cagaaaagca tcttacggat ggcatgacag taagagaatt 36480

atgcagtgct gccataacca tgagtgataa cactgeggece aacttacttc tgacaacgat 36540

cggaggaccg aaggagctaa ccgctttttt gcacaacatg ggggatcatg taactcgect 36600

tgatcgtigg gaaccggagce tgaatgaagc cataccaaac gacgagcegtg acaccacgat 36660

gcctgtagca atggcaacaa cgttgcgeaa actattaact ggecgaactac ttactctage 36720

ttcccggcaa caattaatag actggatgga ggcggataaa gttgecaggac cacttctgeg 36780

ctcggecctt ccggetggcet ggtttattge tgataaatct ggagecggtg agegtgggtc 36840

tcgeggtatc attgcagcac tggggecaga tggtaagecc teccgtatceg tagttatcta 36900

cacgacgggg agtcaggcaa ctatggatga acgaaataga cagatcgctg agataggtge 36960

ctcactgatt aagcattggt aactgtcaga ccaagtttac tcatatatac tttagattga 37020

tttaaaagga tctaggtgaa gatccttttt gataatctca tgaccaaaat cccttaacgt 37080

gagttttcgt tccactgagce gtcagacccc gtagaaaaga tcaaaggatc ttcttgagat 37140

cctttttttc tgcgegtaat ctgetgettg caaacaaaaa aaccaccget accageggtg 37200

gtttgtttgc cggatcaaga gctaccaact ctttttccga aggtaactgg cttcagcaga 37260

gcgcagatac caaatactgt ccttctagtg tagccgtagt taggccacca cttcaagaac 37320

tctgtagcac cgectacata cctegetctg ctaatectgt taccagtgge tgetgecagt 37380
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ggcgataagt cgtgtcttac cgggtiggac tcaagacgat agttaccgga taaggcgcag 37440

cggtegggct gaacggggeg ttcgtgecaca cageccagcet tggagegaac gacctacacc 37500

gaactgagat acctacagcg tgagctatga gaaagcgceca cgettcccga agggagaaag 37560

gcggacaggt atccggtaag cggcagggtc ggaacaggag agecgcacgag ggagettcca 37620

gggggaaacg cctggtatct ttatagtcct gtcgggtttc geccacctctg acttgagegt 37680

cgatttttgt gatgctcgtc aggggggcgg agectatgga aaaacgcecag caacgeggee 37740

tttttacggt tectggectt ttgetggect tgaagetgtce cctgatggtce gtcatctacc 37800

tgcctggaca geatggectg caacgegggc atcccgatge cgecggaage gagaagaatc 37860

ataatgggga aggccatcca gectegegte gecagatccga attcgtttaa ac 37912

<210> 8

<211> 43428

<212> DNA

<213> Simian adenovirus

<400> 8
catcatcaat aatatacctt attttggatt gaagccaata tgataatgag atgggceggeg 60

cggegceggss cgeggggegg gaggeggstt tgggggeggg ceggegggeg gggegstgtg 120

gcggaagtgg actttgtaag tgtggcggat gtgacttgcet agtgecgggce geggtaaaag 180

tgacgttttc cgtgcgegac aacgeccccg ggaagtgaca ttttteccge ggtttttace 240

ggatgttgta gtgaatttgg gcgtaaccaa gtaagatttg gecattttcg cgggaaaact 300

gaaacgggga agtgaaatct gattaatttt gcgttagtca taccgegtaa tatttgtcta 360

gggccgaggg actttggecg attacgtgga ggactcgecc aggtgttttt tgaggtgaat 420

ttccgegttc cgggtcaaag tetgegtttt attattatag gatatcccat tgcatacgtt 480

gtatccatat cataatatgt acatttatat tggctcatgt ccaacattac cgecatgttg 540

acattgatta ttgactagtt attaatagta atcaattacg gggtcattag ttcatagccc 600
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atatatggag ttccgcegtta cataacttac ggtaaatgge ccgectgget gaccgcccaa 660

cgacccccge ccattgacgt caataatgac gtatgttccc atagtaacge caatagggac 720

tttccattga cgtcaatggg tggagtattt acggtaaact gecccacttgg cagtacatca 780

agtgtatcat atgccaagta cgcceectat tgacgtcaat gacggtaaat ggeeccgectg 840

gcattatgcc cagtacatga ccttatggga ctttcctact tggcagtaca tctacgtatt 900

agtcatcgct attaccatgg tgatgcggtt ttggcagtac atcaatgggce gtggatagcg 960

gtttgactca cggggatttc caagtctcca ccccattgac gtcaatggga gtttgttttg 1020

gcaccaaaat caacgggact ttccaaaatg tcgtaacaac tccgecccat tgacgcaaat 1080

gggcggtagg cgtgtacggt gggaggtcta tataagcaga getctcccta tcagtgatag 1140

agatctccct atcagtgata gagatcgtcg acgagctcgt ttagtgaacc gtcagatcge 1200

ctggagacgc catccacgct gttttgacct ccatagaaga caccgggacc gatccagect 1260

ccgeggeegg gaacggtgcea ttggaacgeg gattccecgt geccaagagtg agatcttccg 1320

tttatctagg taccgggcecc cccctecgagg tcgacggtat cgataagett cacgetgecg 1380

caagcactca gggcgcaagg getgctaaag gaageggaac acgtagaaag ccagtccgca 1440

gaaacggtgc tgaccccgga tgaatgtcag ctactgggct atctggacaa gggaaaacge 1500

aagcgcaaag agaaagcagg tagcttgcag tgggcttaca tggegatage tagactggge 1560

ggttttatgg acagcaagcg aaccggaatt gccagetggg gegecctctg gtaaggttgg 1620

gaagccctgce aaagtaaact ggatggcttt cttgecgeca aggatctgat ggcgcagggg 1680

atcaagatct aaccaggagc tatttaatgg caacagttaa ccagctggta cgcaaaccac 1740

gtgctcgcaa agttgcgaaa agcaacgtge ctgegetgga ageatgeccg caaaaacgtg 1800

gcgtatgtac tcgtgtatat actaccactc ctaaaaaacc gaactccgeg ctgegtaaag 1860

tatgccgtgt tegtctgact aacggtttcg aagtgacttc ctacatcggt ggtgaaggtc 1920

acaacctgca ggagcactcc gtgatcctga tecgtggegg tegtgttaaa gacctcccgg 1980
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gtgttcgtta ccacaccgta cgtggtgcege ttgactgetc cggegttaaa gaccgtaage 2040

aggctcgttc caagtatggce gtgaagegtc ctaaggctta atggtagatc tgatcaagag 2100

acaggatgac ggtcgtttcg catgcttgaa caagatggat tgcacgcagg ttctccggee 2160

gcttgggtgg agaggctatt cggctatgac tgggcacaac agacaatcgg ctgetctgat 2220

gccgecegtgt tecggetgtc agegeagggg cgeccggttc tttttgtcaa gaccgacctg 2280

tceggtgecc tgaatgaact gcaggacgag gecagegeggce tatcgtgget ggccacgacg 2340

ggcgttectt gcgcagcetgt getcgacgtt gtcactgaag cgggaaggga ctggetgeta 2400

ttgggcgaag tgccggggca ggatctectg tecatctcacc ttgetectge cgagaaagta 2460

tccatcatgg ctgatgcaat gcggeggcetg catacgettg atccggetac ctgeccatte 2520

gaccaccaag cgaaacatcg catcgagcga gcacgtactc ggatggaagc cggtcttgtc 2580

gatcaggatg atctggacga agagcatcag gggctcgege cagecgaact gttcgeccagg 2640

ctcaaggcgce gecatgeccga cggegaggat ctegtegtga cccatggega tgectgettg 2700

ccgaatatca tggtggaaaa tggccgcttt tctggattca tegactgtgg ccggetgggt 2760

gtggcggacc gctatcagga catagegttg gctacccgtg atattgetga agagettgge 2820

ggcgaatggg ctgaccgctt cctegtgcett tacggtatcg ccgeteccga ttcgecagege 2880

atcgccttct atcgecttct tgacgagttc ttctgagegg gactctgggg ttcgaaatga 2940

ccgaccaagc gacgcccaac ctgecatcac gagatttcga ttccaccgece gecttctatg 3000

aaaggttgge cttcggaatc gttttccggg acgeccggetg gatgatecte cagegegggg 3060

atctcatgct ggagttcttc gcccaccecg ggetegatec cctegggggg aatcagaatt 3120

cagtcgacag cggccgegat ctgetgtgec ttctagttge cagecatctg tigtttgcce 3180

ctceceecgtg ccttecttga cecctggaagg tgecactccc actgtecttt cctaataaaa 3240

tgaggaaatt gcatcgcatt gtctgagtag gtgtcattct attctggggg stggggtggg 3300
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gcaggacagc aaggggegagg attgggaaga caatagecagg catgetgggg atgeggtggg 3360

ctctatggcc gatcagcgat cgctgaggtg ggtgagtggg cgtggectgg ggtggtcatg 3420

aaaatatata agttgggggt cttagggtct ctttatttgt gttgcagaga ccgecggage 3480

catgagcggg agcagcagca gcagcagtag cagcagegcec ttggatggea geatcgtgag 3540

cccttatttg acgacgegga tgccccactg ggecggggtg cgtcagaatg tgatgggetc 3600

cagcatcgac ggccgacccg tectgeccge aaattccgec acgetgacct atgegaccgt 3660

cgeggggacg cegttggacg ccaccgecge cgeegecgece accgeageeg ccteggeegt 3720

gcgcagcectg gecacggact ttgeattect gggaccactg gecgacagggg ctacttctcg 3780

ggccgcetget geegecegttc gegatgacaa getgaccgece ctgetggege agttggatge 3840

gcttactcgg gaactgggtg acctttctca gcaggtcatg gecctgegec agecaggtcte 3900

ctccctgeaa getggeggga atgcettctce cacaaatgec gtttaagata aataaaacca 3960

gactctgttt ggattaaaga aaagtagcaa gtgcattgct ctctttattt cataattttc 4020

cgcgegegat aggecctaga ccagegttct cggtegtiga gggtgeggtg tatcttctcc 4080

aggacgtggt agaggtggct ctggacgttg agatacatgg gcatgagccc gtceccggggg 4140

tggaggtagc accactgcag agcttcatgce tccggggtgg tgttgtagat gatccagtcg 4200

tagcaggagc gctgggceatg gtgectaaaa atgtccttca gcagcaggec gatggeccagg 4260

gggaggccct tggtgtaagt gtttacaaaa cggttaagtt gggaagggteg cattcgggga 4320

gagatgatgt gcatcttgga ctgtattttt agattggcga tgtttccgec cagatcectt 4380

ctgggattca tgttgtgcag gaccaccagt acagtgtatc cggtgcactt ggggaatttg 4440

tcatgcagct tagagggaaa agcgtggaag aacttggaga cgectttgtg gecctcccaga 4500

ttttccatge attcgtecat gatgatggea atgggeccge gggaggeage ttgggcaaag 4560

atatttctgg ggtcgctgac gtegtagtig tgttccaggg tgaggtcgtc ataggecatt 4620

tttacaaagc gcgggceggag ggtgeccgac tgggggatga tggtecccte tggeectggg 4680
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gcgtagttge cctecgeagat ctgeatttce caggecttaa tctcggaggg gggaatcata 4740

tccacctgeg gggegatgaa gaaaacggtt tccggagecg gggagattaa ctgggatgag 4800

agcaggtttc taagcagctg tgattttcca caaccggtgg gcccataaat aacacctata 4860

accggttgca gctggtagtt tagagagctg cagetgecgt cgtcccggag gaggggggce 4920

acctcgttga gcatgtccct gacgegcatg ttctccccga ccagatccge cagaaggege 4980

tcgecgecca gggacagceag ctcttgcaag gaagcaaagt ttttcagegg cttgaggecg 5040

tccgecgtgg geatgttttt cagggtctgg ctcagcagcet ccaggeggtc ccagagetcg 5100

gtgacgtgct ctacggcatc tctatccage atatctectc gtttcgeggg ttggggegac 5160

tttcgctgta gggcaccaag cggtggtegt ccageggggc cagagtcatg tecttccatg 5220

ggcgcagggt cctcgtcagg gtggtctggg tcacggtgaa gggetgcgct ccgggetgag 5280

cgcttgccaa ggtgcgcttg aggcetggttc tgctggtgct gaagegetge cggtettcge 5340

cctgegegtc ggecaggtag catttgacca tggtgtcata gtccageccc tececgeggegt 5400

gtcccttgge gegeagettg cecttggagg tggegecgea cgaggggeag agecaggetct 5460

tgagcgcgta gagcttgggg gegaggaaga ccgattcggg ggagtaggeg tecgegecge 5520

agaccccgca cacggtcteg cactccacca gecaggtgag cteggggege geegggtcaa 5580

aaaccaggtt tcceccatge tttttgatge gtttcttacc tegggtctec atgaggtggt 5640

gtccecgcete ggtgacgaag aggctgtecg tgtctecgta gaccgacttg aggggtettt 5700

tctccagggg ggteectegg tettectcgt agaggaactc ggaccactct gagacgaagg 5760

cccgegtcca ggecaggacg aaggaggcta tgtgggaggg gtageggteg ttgtccacta 5820

gggggtccac cttctccaag gtgtgaagac acatgtcgec ttecteggeg tccaggaagg 5880

tgattggctt gtaggtgtag gccacgtgac cgggggttce tgacggggge gtataaaagg 5940

ggetgggeggc gegetegteg tecactctcett ccgeateget gtetgegagg gecagetget 6000
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ggggtgagta ttcectctcg aaggegggea tgacctecge getgaggttg tcagtttcca 6060

aaaacgagga ggatttgatg ttcacctgtc ccgaggtgat acctttgagg gtacccgegt 6120

ccatctggtc agaaaacacg atctttttat tgtccagctt ggtggcgaac gacccgtaga 6180

gggcgtigga gagcagcttg gcgatggage gcagggtcetg gttcttgtec ctgteggege 6240

gctccttgge cgegatgttg agetgeacgt actcgegege gacgcagege cactcgggga 6300

agacggtggt gcgctegteg ggcaccagge gcacgegeca geegeggttg tgcagggtga 6360

ccaggtccac gectggtggceg acctcgecge gecaggegctce gttggtccag cagagacgge 6420

cgeccttgeg cgagecagaag gggggcaggg getegagetg ggtetegtee ggggeggteccg 6480

cgtccacggt gaaaaccccg gggcgcaggce gegegtcgaa gtagtctate ttgcaacctt 6540

gcatgtccag cgectgetge cagtcgeggg cggegagege gegetegtag gggttgageg 6600

gcgggceccca gggcatggeg tgggtgagtes cggaggcegta catgecgeag atgtcataga 6660

cgtagagggg ctcccgeagg accccgatgt aggtggggta gcageggecg ccgeggatge 6720

tggcgcgcac gtagtcatac agctcgtgeg agggeggcgag gaggtcgggg cccaggttgg 6780

tgcgggeggg gegetecgeg cggaagacga tetgectgaa gatggeatge gagtiggaag 6840

agatggtgee gcgctggaag acgttgaage tggegtectg caggecgacg gegtegegeca 6900

cgaaggaggc gtaggagtcg cgcagcettgt gtaccagcetc ggeggtgacce tgcacgtcga 6960

gcgcegcagta gtcgagggtc tcgeggatga tgtcatattt agectgeccc ttctttttce 7020

acagctcgeg gttgaggaca aactcttcgce ggtctttcca gtactcttgg atcgggaaac 7080

cgtccggttc cgaacggtaa gagcctagcea tgtagaactg gttgacggec tggtaggege 7140

agcagccctt ctccacgggg agggcgtagg cctgegegge cttgeggage gaggtgtggg 7200

tcagggcgaa ggtgtecctg accatgactt tgaggtactg gtgcttgaag tcggagtcgt 7260

cgcagcecgcec ccgetcccag agegagaagt cggtgegcett cttggagegg ggettgggeca 7320

gagcgaaggt gacatcgttg aagaggattt tgcccgegeg gggeatgaag ttgegggtga 7380
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tgcggaaggg ccccggeact tcagageggt tgttgatgac ctgggeggeg agcacgatct 7440

cgtcgaagec gttgatgttg tggcccacga tgtagagttc caggaagegg ggecggecct 7500

ttacggtggg cagcttcttt agctcttcgt aggtgagcetc ctcgggegag gecgaggecgt 7560

gctcggecag ggcccagtee gegaggtgceg ggttgtctct gaggaaggac ttccagaggt 7620

cgegggccag gagggtctge aggeggtctc tgaaggtect gaactggegg cccacggeca 7680

ttttttcggg ggtgatgcag tagaaggtga gggggtctig ctgeccagegg tecccagtcga 7740

gctgcagggc gaggtcgege geggeggtga ccaggegctce gtecgeccecg aatttcatga 7800

ccagcatgaa gggcacgagc tgctttccga aggeccccat ccaagtgtag gtctctacat 7860

cgtaggtgac aaagaggcgc tccgtgegag gatgegagec gatcgggaag aactggatct 7920

cccgecacca gttggaggag tggctgtiga tgtggtggaa gtagaagtcce cgtecgecggg 7980

ccgaacactc gtgctggctt ttgtaaaage gagcgcagta ctggcagege tgcacggget 8040

gtacctcatg cacgagatgc acctttcgec cgegecacgag gaagecgagg ggaaatctga 8100

gccccccgec tggetegegg catggetggt tetcttctac tttggatgeg tgtecgtcte 8160

cgtctggctc ctcgaggggt gttacggtgg agcggaccac cacgecgege gagecgecagg 8220

tccagatatc ggcgegegge ggteggagtt tgatgacgac atcgegeage tgggagetgt 8280

ccatggtctg gagctceccge ggeggeggea ggtcagecgg gagttcttge aggttcacct 8340

cgcagagtcg ggccagggeg cggggcaggt ctaggtggta cctgatctct aggggegtgt 8400

tggtggcggc gtcgatggcet tgcaggagec cgecagececg gggggegacg acggtgecece 8460

geggegtggt ggtggtggts geggtgeage tcagaagegg tgecgeggge gggeeccegg 8520

aggtaggegg gectecggtc ccgeggegcag gegeggcage ggeacgtegg cgtggagege 8580

gggcaggagt tggtgctgtg cccggaggtt getggegaag gecgacgacge ggeggttgat 8640

ctcctggatc tggegectct gegtgaagac gacgggeccg gtgagettga acctgaaaga 8700
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gagttcgaca gaatcaatct cggtgtcatt gaccgcggec tggegeagga tetectgcac 8760

gtctcecgag ttgtcttggt aggegatctc ggecatgaac tgetegatct cttectectg 8820

gaggtctccg cgteeggege gttccacggt ggecgecagg tegttggaga tgegecccat 8880

gagctgcgag aaggcegttga gtccgecectc gttccagact cggetgtaga ccacgeccce 8940

ctggtcatcg cgggcegegea tgaccacctg cgegaggttg agetccacgt gecegegegaa 9000

gacggcgtag ttgcgcagac getggaagag gtagttgagg gtggtggcege tgtgctcgge 9060

cacgaagaag ttcatgaccc agcggegcaa cgtggattcg ttgatgtccc ccaaggectc 9120

cagccgttcc atggectcgt agaagtccac ggecgaagttg aaaaactggg agttgegege 9180

cgacacggtc aactcctect ccagaagacg gatgagctcg gegacggtgt cgegecacctc 9240

gcgctcgaag getatgggga tetcttecte cgetageate accacctect cetettecte 9300

ctcttctgge acttccatga tggcettecte ctettcgggg ggtggeggeg geggeggtgg 9360

gggagggggc getetgegece ggeggeggcg caccgggagg cggtccacga agegegegat 9420

catctccecg cggeggeggce geatggtctc ggtgacggeg cggecgttict cccgggggeg 9480

cagttggaag acgccgecgg acatctggtg ctggggeggg tggecgtgag gcagegagac 9540

ggcgctgacg atgcatctca acaattgetg cgtaggtacg ccgecgaggg acctgaggga 9600

gtccatatcc accggatccg aaaacctttc gaggaaggcg tctaaccagt cgcagtcgca 9660

aggtaggctg agcaccgtgg cgggeggegg ggggtggegg gagtgtetgg cggaggtget 9720

gctgatgatg taattgaagt aggcggactt gacacggcgg atggtcgaca ggagcaccat 9780

gtccttgggt ccggectget ggatgeggag geggtegget atgecccagg cttegttctg 9840

gcatcggegce aggtecttgt agtagtcttg catgagectt tccaccggea cctettctcc 9900

ttectcttct gettctteca tgtetgettc ggeectgggg cggegecgeg ccecccctgee 9960

ccccatgege gtgaccccga accccctgag cggtiggage agggecaggt cggegacgac 10020

gcgctcggec aggatggect getgeacctg cgtgagggtg gtttggaagt catccaagtc 10080
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cacgaagcgg tggtaggegce ccgtgtigat ggtgtaggtg cagttggeca tgacggacca 10140

gttgacggtc tggtggcccg gttgegacat cteggtgtac ctgagtcgeg agtaggegeg 10200

ggagtcgaag acgtagtcgt tgcaagtccg caccaggtac tggtagccca ccaggaagtg 10260

cggcggeggc tggeggtaga ggggecageg cagggtggcg gegggctecgg gggecaggte 10320

ttccagcatg aggcggtggt aggcgtagat gtacctggac atccaggtga tacccgegge 10380

ggtggtggag gegegeggga agtegegeac ceggttccag atgttgegea ggggcagaaa 10440

gtgctccatg gtaggcgtgc tctgtccagt cagacgegeg cagtcgttga tactctagac 10500

cagggaaaac gaaagccggt cagcgggceac tcttccgtgg tectggtgaat agatcgcaag 10560

ggtatcatgg cggagggcect cggttcgage cccgggtecg ggecggacgg teccgecatga 10620

tccacgeggt taccgeccge gtgtcgaacc caggtgtgeg acgtcagaca acggtggagt 10680

gttccttttg gegtttttct ggecgggege cggegecgeg taagagacta agecgegaaa 10740

gcgaaagcag taagtggctc getcececgta gecggaggga tecttgetaa gggttgegtt 10800

gcggegaacc ccggttcgaa teccgtactc gggecggeeg gacccgegge taaggtgttg 10860

gattggcctc cccctegtat aaagaccecg cttgeggatt gactccggac acggggacga 10920

gcccctttta tttttgcettt ccccagatge ateccggtgcet geggecagatg cgecccecge 10980

cccagcagca gcaacaacac cagcaagage ggcagcaaca gcagegggag tcatgcaggg 11040

ccccctcacc caccctegge gggecggeca ccteggegte cgeggecegtg tetggegeet 11100

gcggeggegg cggggegcecg getgacgacce ccgaggagec cccgeggege agggecagac 11160

actacctgga cctggaggag ggcgagggcc tggegeggcet gggggegecg tecteccgage 11220

gccacccgeg ggtgeagetg aagegegact cgegegaggc gtacgtgect cggecagaace 11280

tgttcaggga ccgegeggge gaggageccg aggagatgeg ggacaggagg ttcagegcag 11340

ggcgggagcet geggcagggg ctgaaccgeg ageggetgct gegegaggag gactttgage 11400
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ccgacgegeg gacggggatc agecccgege gegegeacgt ggeggecgece gacctggtga 11460

cggcgtacga gcagacggtg aaccaggaga tcaacttcca aaagagtttc aacaaccacg 11520

tgcgcacgct ggtggcgege gaggaggtga ccatcgggcet gatgeacctg tgggactttg 11580

taagcgcgct ggtgcagaac cccaacagea agectctgac ggegeagetg ttectgatag 11640

tgcagcacag cagggacaac gaggcegttta gggacgegcet getgaacatc accgageccg 11700

agggtcggtg gctgctggac ctgattaaca tectgecagag catagtggtg caggagegeca 11760

gcctgagect ggecgacaag gtggeggeca tcaactactc gatgetgage ctgggcaagt 11820

tttacgcgceg caagatctac cagacgcecgt acgtgeccat agacaaggag gtgaagatcg 11880

acggttttta catgcgcatg gcgctgaagg tgctcaccect gagegacgac ctgggegtgt 11940

accgcaacga gegeatccac aaggecgtga gegtgagecg geggegegag ctgagegace 12000

gcgagctgat gcacagectg cagegggege tggegggege cggcagegge gacagggagg 12060

cggagtccta cttcgatgeg ggggeggacc tgegetggge geccagecegg cgggeectgg 12120

aggccgeggg ggtecgegag gactatgacg aggacggega ggaggatgag gagtacgage 12180

tagaggaggg cgagtacctg gactaaaccg cgggtggtgt ttccggtaga tgcaagaccc 12240

gaacgtggtg gacccggcege tgegggcggc tetgecagage cagecgtecg gecttaacte 12300

ctcagacgac tggcgacagg tcatggaccg catcatgtcg ctgacggege gtaacccgga 12360

cgegttcecgg cagecagecge aggecaacag getctecgec atectggagg cggtggtgee 12420

tgcgcegcteg aaccccacge acgagaaggt getggecata gtgaacgege tggecgagaa 12480

cagggccatc cgeeeggacg aggecgggct ggtgtacgac gegetgetge agegegtgge 12540

ccgctacaac ageggcaacg tgcagaccaa cctggaccgg ctggtggggg acgtgegega 12600

ggcggtggeg cagegegage gegeggatcg gecagggeaac ctgggcteca tggtggeget 12660

gaatgccttc ctgagcacge ageccggecaa cgtgecgegg gggcaggaag actacaccaa 12720

ctttgtgagc gecgetgegge tgatggtgac cgagaccccc cagagegagg tgtaccagtc 12780
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gggcccggac tacttcttcc agaccagcag acagggcectg cagacggtga acctgagecca 12840

ggctttcaag aacctgeggg ggctgtggegg cgtgaaggeg cccaccggeg accgggegac 12900

ggtgtccage ctgetgacge ccaactecgeg cetgetgetg ctgetgateg cgecgttcac 12960

ggacagcggc agegtgtccc gggacaccta cctggggceac ctgetgaccce tgtaccgega 13020

ggccatcggg caggegeagg tggacgagca caccttccag gagatcacca gegtgagecg 13080

cgecgetgggg caggaggaca cgagcagect ggaggegact ctgaactacc tgetgaccaa 13140

ccggeggceag aagattcect cgetgeacag cctgacctec gaggaggage geatcttgeg 13200

ctacgtgcag cagagcgtga gectgaacct gatgegegac ggggtgacge ccagegtgge 13260

gctggacatg accgegegcea acatggaacc gggceatgtac gecgegeacc ggecttacat 13320

caaccgcctg atggactacc tgcatcgege ggeggecgtg aaccccgagt actttaccaa 13380

cgccatcctg aacccgcact ggetecccgece geeegggttc tacagegggg gettegaggt 13440

cccggagacc aacgatggct tectgtggga cgacatggac gacagegtgt tctccccgeg 13500

gccgcaggceg ctggeggaag cgtecctget gegtcccaag aaggaggagg aggaggagge 13560

gagtcgcecgce cgeggeagca geggegtgge ttetetgtee gagetgggge cggecagecge 13620

cgegegeccc gggtecctgg geggeagecec ctttccgage ctggtggget ctetgcacag 13680

cgagcgcacc acccgecctc ggetgetggg cgaggacgag tacctgaata actcectget 13740

gcagccggtg cgggagaaaa acctgectcec cgecttccec aacaacggga tagagagect 13800

ggtggacaag atgagcagat ggaagaccta tgcgcaggag cacagggacg cgectgeget 13860

ccggecgece acgeggegec agegecacga ccggeagegg gggcetggtgt gggatgacga 13920

ggactccgceg gacgatagea gegtgetgga cctgggaggg ageggeaacc cgttcgegeca 13980

cctgegeccce cgectgggga ggatgtttta aaaaaaaaaa aaaaaagcaa gaagecatgat 14040

gcaaaaatta aataaaactc accaaggcca tggcgaccga gegttggttt cttgtgttcc 14100

57



cttcagtatg cggcgegegg cgatgtacca ggagggacct cctecctctt acgagagegt 14160

ggtgggcgeg gcggeggegg cgecctette tecctttgeg tegeagetge tggagecgee 14220

gtacgtgcect ccgegetacce tgeggectac gggggggaga aacageatec gttactcgga 14280

gctggegecc ctgttcgaca ccacccgggt gtacctggtg gacaacaagt cggeggacgt 14340

ggcctccctg aactaccaga acgaccacag caattttttg accacggtca tccagaacaa 14400

tgactacagc ccgagcgagg ccagcaccca gaccatcaat ctggatgacc ggtcgecactg 14460

gggcggcegac ctgaaaacca tecctgecacac caacatgecc aacgtgaacg agttcatgtt 14520

caccaataag ttcaaggcgc gggtgatggt gtcgegcetcg cacaccaagg aagaccgggt 14580

ggagctgaag tacgagtggg tggagttcga getgecagag ggecaactact ccgagaccat 14640

gaccattgac ctgatgaaca acgcgatcgt ggagcactat ctgaaagtgg gcaggcagaa 14700

cggggtcctg gagagcgaca teggggtcaa gttcgacacc aggaacttcc gectgggget 14760

ggaccccgtg accgggetgg ttatgeecgg ggtgtacacc aacgaggect tccatcccga 14820

catcatcctg ctgeceecgget geggggtgga cttcacttac agecgectga gcaacctect 14880

gggcatccge aagcggcagc ccttccagga gggcttcagg atcacctacg aggacctgga 14940

ggggggcaac atccecgegce tectcgatgt ggaggectac caggatagcet tgaaggaaaa 15000

tgaggcggga caggaggata ccgeccccge cgectecgece gecgecgage agggegagga 15060

tgctgctgac accgeggecg cggacggggc agaggecgac cecgetatgg tggtggagege 15120

tcccgageag gaggaggaca tgaatgacag tgeggtgege ggagacacct tegtcacccg 15180

gggggaggaa aagcaagegg aggecgagec cgcggecgag gaaaageaac tggeggecage 15240

agcggceggceg geggegttgg ccgeggegga ggctgagtct gaggggacca ageccgecaa 15300

ggagcccgtg attaagcccc tgaccgaaga tagcaagaag cgecagttaca acctgectcaa 15360

ggacagcacc aacaccgcgt accgcagcetg gtacctggec tacaactacg gegacccgtce 15420

gacgggggte cgctectgga cecctgetgtg cacgecggac gtgacctgeg getcggageca 15480
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ggtgtactgg tcgctgeccg acatgatgea agaccccgtg accttccget ccacgeggeca 15540

ggtcagcaac ttcccggtgg tgggcgecga getgetgecce gtgeacteca agagettcta 15600

caacgaccag gccgtctact cccagcetcat ccgecagttc acctctetga cccacgtgtt 15660

caatcgcttt cctgagaacc agattctgge gegeccgecce gecceccacca tcaccaccgt 15720

cagtgaaaac gttcctgctc tcacagatca cgggacgcta ccgetgegea acagecatcgg 15780

aggagtccag cgagtgaccg ttactgacgc cagacgccge acctgecect acgtttacaa 15840

ggccttgggc atagtctcge cgegegtect ttccagecge actttttgag caacaccacc 15900

atcatgtcca tcctgatctc acccagcaat aactccggcet ggggactget gegegegeee 15960

agcaagatgt tcggagggegc gaggaagegt tccgagecage accccgtgeg cgtgegeggg 16020

cacttccgeg cccectgggg agegcacaaa cgeggecgeg cggggegeac caccgtggac 16080

gacgccatcg actcggtggt ggagcaggeg cgcaactaca ggeecgeggt ctectaccgtg 16140

gacgcggcca tccagaccgt ggtgeggggc gegeggeggt acgeccaaget gaagagecge 16200

cggaagcgceg tggcecgeceg ccaccgecge cgacccgggg ccgecgecaa acgegeegee 16260

geggecectge ttegeecggge caagegceacg ggeegecegeg ccgecatgag ggeegegege 16320

cgcttggecg cecggeatcac cgecgecacc atggeccccc gtacccgaag acgegeggee 16380

gccgecgecg ccgecgecat cagtgacatg geccagcagge geeggggeaa cgtgtactgg 16440

gtgcgegact cggtgaccgg cacgegegtg ccegtgegcet teccgecceee geggacttga 16500

gatgatgtga aaaaacaaca ctgagtctcc tgctgttgtg tgtatcccag cggeggegge 16560

gcgcegcageg tcatgtccaa gegcaaaatc aaagaagaga tgetccaggt cgtegegecg 16620

gagatctatg ggcccccgaa gaaggaagag caggattcga ageccccgeaa gataaagegg 16680

gtcaaaaaga aaaagaaaga tgatgacgat gccgatgggg aggtggagtt cctgegegee 16740

acggcgcececa ggegeccggt gecagtggaag ggecggegeg taaagegegt cctgegeecce 16800
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ggcaccgcegg tggtcttcac geeeggegag cgetccaccce ggactttcaa gegegtctat 16860

gacgaggtgt acggcgacga agacctgcetg gagcaggcca acgagegett cggagagttt 16920

gcttacggga agcgtcageg ggcgetgggg aaggaggacc tgetggeget gecgetggac 16980

cagggcaacc ccacccccag tctgaagcecce gtgaccctge agcaggtget gccgagecage 17040

gcaccctecg aggcgaageg gggtctgaag cgegagggceg gegacctgge geccaccgtg 17100

cagctcatgg tgcccaageg gcagaggcetg gaggatgtge tggagaaaat gaaagtagac 17160

cccggtctge agecggacat cagggtecge cccatcaage aggtggegee gggectcgge 17220

gtgcagaccg tggacgtggt catccccacc ggecaactcec ccgecgecge caccactace 17280

gctgccteca cggacatgga gacacagacc gatcccgecg cagecgeage cgecagecgee 17340

gccgegacct ccteggegga ggtgcagacg gaccectgge tgecgecgge gatgtcaget 17400

ccccgegege gtegegggeg caggaagtac ggegecgeca acgegetect geccgagtac 17460

gccttgcatc cttccatege geccacccce ggetaccgag getataccta ccgeecgega 17520

agagccaagg gttccacccg ccgtecccge cgacgegecg ccgecaccac ccgeegeege 17580

cgccgcagac gecageecgce actggetcca gtctecgtga ggaaagtgge gegegacgga 17640

cacaccctgg tgctgcccag ggegegetac caccccagea tegtttaaaa gectgttgtg 17700

gttcttgcag atatggccct cacttgecge ctecgtttce cggtgecggg ataccgagga 17760

ggaagatcgc geccgeaggag gggtetggece ggecgeggec tgageggagg cageegecge 17820

gcgcaccgge ggcgacgcege caccagecga cgeatgegeg geggggtegct gecectgtta 17880

atcccectga tegeegegge gateggegec gtgeccggga tegectecgt ggecttgcaa 17940

gcgtcccaga ggeattgaca gacttgcaaa cttgcaaata tggaaaaaaa aaccccaata 18000

aaaaagtcta gactctcacg ctcgcttggt cctgtgacta ttttgtagaa tggaagacat 18060

caactttgcg tcgetggecc cgegtcacgg ctegegeccg ttectgggac actggaacga 18120

tatcggcacc agcaacatga gcggtggcege cttcagttgg ggctctctgt ggageggecat 18180
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taaaagtatc gggtctgecg ttaaaaatta cggctccegg gectggaaca gcagcacggg 18240

ccagatgttg agagacaagt tgaaagagca gaacttccag cagaaggtgg tggagggect 18300

ggcctcecgge atcaacgggg tggtggacct ggccaaccag geecgtgcaga ataagatcaa 18360

cagcagactg gacccccgge cgecggtgga ggaggtgecg ccggegetgg agacggtgtc 18420

ccccgatggg cgtggegaga agegeccgeg geccgatagg gaagagacca ctetggtcac 18480

gcagaccgat gagccgceccc cgtatgagga ggecctgaag caaggtctge ccaccacgeg 18540

gcccatcgeg cccatggeca ccggggtggt gggecgecac acceecgeca cgetggactt 18600

gcctecegeec gecgatgtge cgcageagea gaaggeggea cagecgggec cgeecgegac 18660

cgccteeegt tectecgeceg gtectetgeg ccgegeggec ageggeccce gegggeggget 18720

cgcgaggcac ggcaactgge agagcacgct gaacagcatc gtgggtctgg ggetgeggtc 18780

cgtgaagcgc cgecgatgcet actgaatage ttagctaacg tgtigtatgt gtgtatgege 18840

cctatgtcgc cgccagagga getgetgagt cgecgecgtt cgegegecca ccaccaccge 18900

cactccgccc ctcaagatgg cgaccccatc gatgatgecg cagtggtcgt acatgcacat 18960

ctcgggcecag gacgcectcgg agtacctgag ccccgggetg gtgcagttcg cccgegecac 19020

cgagagctac ttcagcctga gtaacaagtt taggaacccc acggtggege ccacgcacga 19080

tgtgaccacc gaccggtctc agegectgac getgeggttc attcccgtgg accgegagga 19140

caccgcgtac tcgtacaagg cgeggttcac cctggecgtg ggegacaacc gegtgetgga 19200

catggcctcc acctactttg acatccgegg ggtgctggac cggggtecca ctttcaagee 19260

ctactctggc accgcectaca actcectgge ccccaaggge getcccaact cctgegagtg 19320

ggagcaagag gaaactcagg cagttgaaga agcagcagaa gaggaagaag aagatgctga 19380

cggtcaagct gaggaagagce aagcagctac caaaaagact catgtatatg ctcaggctcc 19440

cctttctggc gaaaaaatta gtaaagatgg tctgcaaata ggaacggacg ctacagctac 19500
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agaacaaaaa cctatttatg cagaccctac attccageccc gaaccccaaa tcggggagtc 19560

ccagtggaat gaggcagatg ctacagtcgc cggcggtaga gtgctaaaga aatctactcc 19620

catgaaacca tgctatggtt cctatgcaag acccacaaat gctaatggag gtcagggtgt 19680

actaacggca aatgcccagg gacagctaga atctcaggtt gaaatgcaat tcttttcaac 19740

ttctgaaaac gcccgtaacg aggctaacaa cattcagecc aaattggtge tgtatagtga 19800

ggatgtgcac atggagaccc cggatacgca cctttcttac aagcccgcaa aaagegatga 19860

caattcaaaa atcatgctgg gtcagcagtc catgcccaac agacctaatt acatcggett 19920

cagagacaac tttatcggcc tcatgtatta caatagcact ggcaacatgg gagtgcttge 19980

aggtcaggcc tctcagtiga atgcagtggt ggacttgcaa gacagaaaca cagaactgtc 20040

ctaccagctc ttgcttgatt ccatgggtga cagaaccaga tacttttcca tgtggaatca 20100

ggcagtggac agttatgacc cagatgttag aattattgaa aatcatggaa ctgaagacga 20160

gctccccaac tattgtttec ctetgggtgg cataggggta actgacactt accaggetgt 20220

taaaaccaac aatggcaata acgggggcca ggtgacttgg acaaaagatg aaacttttgc 20280

agatcgcaat gaaatagggg tgggaaacaa tttcgctatg gagatcaacc tcagtgccaa 20340

cctgtggaga aacttcctgt actccaacgt ggegcetgtac ctaccagaca agcttaagta 20400

caacccctcc aatgtggaca tctctgacaa ccccaacacc tacgattaca tgaacaageg 20460

agtggtggcc ccggggctgg tggactgcta catcaacctg ggegegeget ggtegetgga 20520

ctacatggac aacgtcaacc ccttcaacca ccaccgcaat gcgggectge getaccgetc 20580

catgctcctg ggcaacggge getacgtgec cttccacatc caggtgecce agaagttctt 20640

tgccatcaag aacctcctec tectgeeggg ctectacacc tacgagtgga acttcaggaa 20700

ggatgtcaac atggtcctcc agagctctct gggtaacgat ctcagggtgg acggggccag 20760

catcaagttc gagagcatct gcctctacge caccticttc cccatggecc acaacacgge 20820

ctccacgctc gaggecatge tcaggaacga caccaacgac cagtccttca atgactacct 20880
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ctcecgecgec aacatgctct accccatacc cgecaacgece accaacgtcec ccatctccat 20940

cccctegege aactgggegg ccttecgegg ctgggecttc acccgectca agaccaagga 21000

gaccccctec ctgggcetegg gattcgaccc ctactacacc tactcgggcet ccattcecta 21060

cctggacggc accttctacc tcaaccacac tttcaagaag gtctcggtca ccttcgactc 21120

ctcggtcage tggeegggcea acgaccgtcet getcaccccc aacgagttcg agatcaageg 21180

ctcggtcgac ggggagggct acaacgtggc ccagtgcaac atgaccaagg actggttcct 21240

ggtccagatg ctggccaact acaacatcgg ctaccagggce ttctacatcc cagagageta 21300

caaggacagg atgtactcct tcttcaggaa cttccagecc atgagecgge aggtggtgga 21360

ccagaccaag tacaaggact accaggaggt gggcatcatc caccagcaca acaactcggg 21420

cttcgtgggce tacctcgecce ccaccatgeg cgagggacag gectaccecg ccaacttcce 21480

ctatccgctc ataggcaaga ccgeggtega cagcatcacc cagaaaaagt tectctgega 21540

ccgcaccctc tggegceatcc ccttctccag caacttcatg tccatgggtg cgetetegga 21600

cctgggccag aacttgctct acgccaactc cgeccacgece ctcgacatga ccttcgaggt 21660

cgaccccatg gacgagccca cccttctcta tgttctgttc gaagtctttg acgtggtccg 21720

ggtccaccag ccgcaccgeg gegtcatcga gaccgtgtac ctgegtacge cettetcgge 21780

cggcaacgcc accacctaaa gaagcaagcce geagtcatcg ccgectgeat gecgtegggt 21840

tccaccgagce aagagctcag ggecatcgtc agagacctgg gatgegggcece ctattttttg 21900

ggcaccttcg acaagcegctt cectggcttt gtectccccac acaagetgge ctgegecate 21960

gtcaacacgg ccggecgega gaccgggggc gtgcactgge tggecttege ctggaacccg 22020

cgctccaaaa catgcettect ctttgaccec tteggctttt cggaccageg gectcaagcaa 22080

atctacgagt tcgagtacga gggcttgctg cgtcgeageg ccatcgecte ctegeecgac 22140

cgctgegtca ccctcgaaaa gtccacccag accgtgecagg ggeccgacte ggecgectge 22200
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ggtctcttct gctgeatgtt tetgecacgec tttgtgeact ggectcagag tecccatggac 22260

cgcaacccca ccatgaactt gectgacgggg gtgcccaact ccatgetcca gageccccag 22320

gtcgagcecca ccctgegecg caaccaggag cagetctaca gettectgga gegecactcg 22380

ccttacttcc gecgecacag cgcacagatc aggagggceca cctecttetg ccacttgcaa 22440

gagatgcaag aagggtaata acgatgtaca cacttttttt ctcaataaat ggcatctttt 22500

tatttataca agctctctgg ggtattcatt tcccaccacc acccgecgtt gtcgecatct 22560

ggctctattt agaaatcgaa agggttctge cgggagtcge cgtgegecac gggcagggac 22620

acgttgcgat actggtageg ggtgccccac ttgaactcgg gcaccaccag gegaggcage 22680

tcggggaagt tttcgctcca caggetgegg gtcagcacca gegegttcat caggtcggge 22740

gccgagatct tgaagtcgca gttggggccg ccgeectgeg cgegegagtt geggtacace 22800

gggttgcagc actggaacac caacagcgcc gggtgcttca cgetggecag cacgetgegg 22860

tcggagatca geteggegtc caggtectee gegttgetca gegegaacgg ggteatcttg 22920

ggcacttgcc gececccaggaa gggegegtge cecggtttcg agttgeagte gcagegecage 22980

gggatcagca ggtgcccgtg cccggactcg gegttgggest acagegegeg catgaaggee 23040

tgcatctggce ggaaggccat ctgggcecttg gecgecctecg agaagaacat gccgecaggac 23100

ttgcecgaga actggtttge ggggcagetg gegtegtgea ggcageageg cgegteggtg 23160

ttggcgatct gcaccacgtt gegeccccac cggttcttca cgatcettgge cttggacgat 23220

tgctecttca gegegegetg cecgttcteg ctggtcacat ccatctegat cacatgttce 23280

ttgttcacca tgctgetgece gtgcagacac ttcagetege cctecgtcete ggtgecagegg 23340

tgctgecaca gegegeagec cgtgggctcg aaagacttgt aggtcacctc cgegaaggac 23400

tgcaggtacc cctgcaaaaa geggeccatc atggtcacga aggtcttgtt getgetgaag 23460

gtcagctgca geeegeggtg ctectegttc agecaggtct tgcacacgge cgecagegee 23520

tccacctggt cgggcagcat cttgaagtic accttcaget cattctccac gtggtacttg 23580
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tccatcageg tgegegecge ctecatgecec ttectcccagg ccgacaccag cggeaggete 23640

acggggttct tcaccatcac cgtggecgece gectecgecg cgettteget ttecgececcg 23700

ctgttctctt cctettecte ctettecteg cegecgecca ctegecagecece ccgecaccacg 23760

gggtcgtctt cctgcaggeg ctgcaccttg cgettgecgt tgegeccctg cttgatgege 23820

acgggcgggt tgctgaagec caccatcacc agegeggect cttcttgete gtectegetg 23880

tccagaatga cctccgggga gggggggttg gtcatcctca gtaccgagge acgettcttt 23940

ttcttcctgg gggegttcge cagetecgeg getgeggecg ctgecgaggt cgaaggecga 24000

gggctgggcg tgcgeggceac cagegegtec tgegagecegt cctegtecte cteggactcg 24060

agacggaggc gggeecgctt ctteggggge gegegggecs geggagecegg cgegeggegac 24120

ggagacggeg acgagacatc gtccagggtg ggtggacgge gggecgegece gegtecgege 24180

tcggggetgg tctcgegetg gtectcettce cgactggeca teteccactg ctecttctee 24240

tataggcaga aagagatcat ggagtctctc atgcgagtcg agaaggagga ggacagecta 24300

accgccccct ctgageectc caccaccgec geccaccaccg ccaatgecge cgeggacgac 24360

gcgeccaccg agaccaccge cagtaccacc ctcecccageg acgcaccece getcgagaat 24420

gaagtgctga tcgagcagga cccgggtitt gtgageggag aggaggatga ggtggatgag 24480

aaggagaagg aggaggtcgce cgectcagtg ccaaaagagg ataaaaagca agaccaggac 24540

gacgcagata aggatgagac agcagtcggg cgggggaacg gaagccatga tgctgatgac 24600

ggctacctag acgtgggaga cgacgtgctg cttaagcacc tgcaccgeca gtgegtcate 24660

gtctgcgacg cgetgecagga gegetgegaa gtgeccctgg acgtggcegga ggtcagecge 24720

gcctacgagce ggcacctcett cgegecgeac gtgeccccca agegecggga gaacggcace 24780

tgcgagccca acccgegtct caacttctac ceggtcetteg cggtaccecga ggtgetggee 24840

acctaccaca tctttttcca aaactgcaag atccccctcet cctgecgege caaccgcacc 24900
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cgcgecgaca aaaccctgac cctgeggeag ggegeccaca tacctgatat cgectectetg 24960

gaggaagtgc ccaagatctt cgagggtctc ggtcgegacg agaaacgggce ggcgaacget 25020

ctgcacggag acagcgaaaa cgagagtcac tcgggggtgc tggtggaget cgagggegac 25080

aacgcgcegec tggecgtact caagegcage atagaggtca cccactttge ctacceggeg 25140

ctcaacctgc cccccaaggt catgagtgtg gtcatgggceg agctcatcat gegecgegee 25200

cagcccctgg ccgeggatge aaacttgcaa gagtectccg aggaaggect geececgeggte 25260

agcgacgagc agcetggegeg ctggetggag acccgegacc ccgegeaget ggaggagegg 25320

cgcaagctca tgatggecge ggtgctggtc accgtggage tcgagtgtct gecagegettc 25380

ttcgeggacc ccgagatgea gegcaagcetc gaggagaccce tgeactacac cttccgeccag 25440

ggctacgtge geccaggectg caagatctcc aacgtggagce tetgcaacct ggtctectac 25500

ctgggcatcc tgcacgagaa ccgectecggg cagaacgtcc tgcactccac cctcaaaggg 25560

gaggcgcgcc gegactacat ccgegactge gectacctcet tectctgeta cacctggecag 25620

acggccatgg gggtctggcea gecagtgectg gaggagegea acctcaagga getggaaaag 25680

ctcctcaage gecaccctcag ggacctetgg acgggcettca acgagegctce ggtggecgee 25740

gcgctggegg acatcatctt tecccgagege ctgetcaaga cectgeagea gggectgece 25800

gacttcacca gccagagcat gectgcagaac ttcaggactt tcatcctgga gegeteggge 25860

atcctgecgg ccacttgetg cgegetgecece agegacttcg tgeccatcaa gtacagggag 25920

tgcccgecgce cgetetgggg ccactgetac ctetteccage tggecaacta cetegectac 25980

cactcggacc tcatggaaga cgtgagcgge gagggcectge tcgagtgeca ctgeecgetge 26040

aacctctgca cgecccaccg ctetctagte tgecaacccge agetgetcag cgagagtcag 26100

attatcggta ccttcgagct gcagggtecc tcgectgacg agaagtccge ggetccaggg 26160

ctgaaactca ctccggggct gtggacttcc gectacctac gcaaatttgt acctgaggac 26220

taccacgccc acgagatcag gttctacgaa gaccaatccc geccgeccaa ggeggagete 26280
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accgcctgeg tcatcaccca ggggceacatc ctgggecaat tgcaagecat caacaaagee 26340

cgccgagagt tcttgctgaa aaagggtcgg ggggtgtacc tggaccccca gtecggegag 26400

gagctaaacc cgctacccce gecgecgece cagcageggg accttgettc ccaggatgge 26460

acccagaaag aagcagcage cgecgecgece gecgecageca tacatgette tggaggaaga 26520

ggaggaggac tgggacagtc aggcagagga ggtttcggac gaggagcagg aggagatgat 26580

ggaagactgg gaggaggaca gcagcctaga cgaggaagct tcagaggecg aagaggtgge 26640

agacgcaaca ccatcgccct cggtcgcage ccecctegecg gggeccctga aatcctccga 26700

acccagcacc agecgctataa cctecgcetec tecggegecg gegecacccg cccgecagace 26760

caaccgtaga tgggacacca caggaaccgg ggtcggtaag tccaagtgec cgecgecgee 26820

accgcagcag cagcagcage agcgecaggg ctaccgeteg tggegegggce acaagaacge 26880

catagtcgcc tgcttgcaag actgeggggg caacatctcet ttcgecegece gettectget 26940

attccaccac ggggtcgect ttccccgeaa tgtectgeat tactaccgtc atctctacag 27000

cccctactge agecggcegacc cagaggeggce agcggeagec acageggega ccaccaccta 27060

ggaagatatc ctccgeggge aagacagegg cagcagegge caggagaccc geggecagecag 27120

cggcgggagc ggtggegcgca ctgegectcet cgeccaacga accccteteg accecgggage 27180

tcagacacag gatcttcccc actttgtatg ccatcttcca acagagcaga ggeccaggage 27240

aggagctgaa aataaaaaac agatctctgce getcectcac ccgeagetgt ctgtatcaca 27300

aaagcgaaga tcagcttcgg cgcacgetgg aggacgegga ggcactcttc agcaaatact 27360

gcgegctcac tcttaaagac tagetecgeg cecttctega atttaggegg gagaaaacta 27420

cgtcatcgece ggeegecgece cageccgecc agecgagatg agcaaagaga ttcccacgee 27480

atacatgtgg agctaccagc cgcagatggg actcgeggeg ggageggcecc aggactactc 27540

cacccgcatg aactacatga gcgegggacc ccacatgatc tcacaggtca acgggatccg 27600
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cgcccagega aaccaaatac tgetggaaca ggeggecatc accgecacge ceccgecataa 27660

tctcaacccc cgaaattgge ccgecgecect cgtgtaccag gaaacccecect ccgecaccac 27720

cgtactactt ccgcgtgacg cccaggecga agtccagatg actaactcag gggegecaget 27780

cgegggcggc tttcgtcacg gggegeggec getecgacca ggtataagac acctgatgat 27840

cagaggccga ggtatccage tcaacgacga gtcggtgage tettegeteg gtetecgtece 27900

ggacggaact ttccagctcg ccggatecgg cegetettcg ttcacgecce geccaggegta 27960

cctgactctg cagacctcgt cctcggagec cecgetecgge ggeatcggaa cectccagtt 28020

cgtggaggag ttcgtgeect cggtctactt caaccecttc tecgggacctc ccggacgeta 28080

ccccgaccag ttcattccga actttgacge ggtgaaggac tcggeggacg getacgactg 28140

aatgtcaggt gtcgaggcag agcagcttcg cctgagacac ctcgageact gccgecgeca 28200

caagtgcttc gceccgeggtt ctggtgagtt ctgctacttt cagctacccg aggagecatac 28260

cgaggggcecg gegeacggeg tecgectgac cacccaggge gaggttacct gttecctcat 28320

ccgggagttt acccteegte cectgetagt ggagegggag cggggtecct gtgtcctaac 28380

tatcgectge aactgeccta accctggatt acatcaagat ctttgetgtc atctctgtge 28440

tgagtttaat aaacgctgag atcagaatct actggggctc ctgtcgecat cctgtgaacg 28500

ccaccgtctt cacccacccc gaccaggecc aggcgaacct cacctgeggt ctgecatcgga 28560

gggccaagaa gtacctcacc tggtacttca acggcacccc ctttgtggtt tacaacaget 28620

tcgacgggga cggagtctec ctgaaagacc agctcteccgg tectcagetac teccatccaca 28680

agaacaccac cctccaactc ttcecteect acctgecggg aacctacgag tgegtcaccg 28740

gccgetgceac ccacctcacc cgectgateg taaaccagag ctttccggga acagataact 28800

ccctettece cagaacagga ggtgagctca ggaaactccc cggggaccag ggeggagacg 28860

taccttcgac ccttgtgggg ttaggatttt ttattaccgg gttgctggct cttttaatca 28920

aagtttcctt gagatttgtt ctttecttct acgtgtatga acacctcaac ctccaataac 28980
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tctacccttt cticggaatc aggtgacttc tctgaaatcg ggcettggtgt getgettact 29040

ctgttgattt ttttccttat catactcagc cttctgtgec tcaggcetege cgectgetge 29100

gcacacatct atatctactg ctggttgctc aagtgcaggg gtcgeccaccec aagatgaaca 29160

ggtacatggt cctatcgatc ctaggectge tggeectgge ggectgecage gecgecaaaa 29220

aagagattac ctttgaggag cccgcttgca atgtaacttt caagcccgag ggtgaccaat 29280

gcaccaccct cgtcaaatgc gttaccaatc atgagaggct gcgecatcgac tacaaaaaca 29340

aaactggcca gtttgcggtc tatagtgtgt ttacgcccgg agacccctct aactactctg 29400

tcaccgtctt ccagggcgga cagtctaaga tattcaatta cactttccect ttttatgagt 29460

tatgcgatgc ggtcatgtac atgtcaaaac agtacaacct gtggectccc tectccccagg 29520

cgtgtgtgga aaatactggg tcttactgct gtatggcttt cgcaatcact acgetcgetc 29580

taatctgcac ggtgctatac ataaaattca ggcagaggceg aatctttatc gatgaaaaga 29640

aaatgccttg atcgctaaca ccggcetttct atctgcagaa tgaatgcaat cacctceccta 29700

ctaatcacca ccaccctect tgegattgec catgggttga cacgaatcga agtgeccagtg 29760

gggtccaatg tcaccatggt gggccccgec ggcaattcca cectcatgtg ggaaaaattt 29820

gtccgcaatc aatgggttca tttctgetct aaccgaatca gtatcaagec cagageccatc 29880

tgcgatgggc aaaatctaac tctgatcaat gtgcaaatga tggatgctgg gtactattac 29940

gggcagcgge gagaaatcat taattactgg cgaccccaca aggactacat getgecatgta 30000

gtcgaggcac ttcccactac cacccccact accacctcte ccaccaccac caccactact 30060

actactacta ctactactac tactactacc actaccgctg cccgecatac ccgcaaaage 30120

accatgatta gcacaaagcc ccctegtget cactcccacg ccggegggec catcggtgeg 30180

acctcagaaa ccaccgagct ttgctictge caatgcacta acgccagege tcatgaactg 30240

ttcgacctgg agaatgagga tgtccagcag agctccgcett gectgaccca ggaggetgtg 30300
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gagcccgttg ccctgaagcea gatcggtgat tcaataattg actcttcttc ttttgeccact 30360

cccgaatacc ctcecgattc tactttccac atcacgggta ccaaagaccc taacctctct 30420

ttctacctga tgctgetgct ctgtatctct gtggtctctt ccgegetgat gttactgggg 30480

atgttctgct gectgatcetg ccgcagaaag agaaaagctc getctcaggg ccaaccactg 30540

atgcccttce cctaccccce ggattttgea gataacaaga tatgagctcg ctgetgacac 30600

taaccgcttt actagcectge getctaaccc ttgtegettg cgactcgaga ttccacaatg 30660

tcacagctgt ggcaggagaa aatgttactt tcaactccac ggeccgatacc cagtggtcgt 30720

ggagtggctc aggtagctac ttaactatct gcaatagctc cacttcccec ggeatatcec 30780

caaccaagta ccaatgcaat gccagectgt tcaccctcat caacgcttcec accctggaca 30840

atggactcta tgtaggctat gtaccctttg gtgggcaagg aaagacccac gcttacaacc 30900

tggaagttcg ccagcccaga accactaccc aagcttctec caccaccacc accaccacca 30960

ccatcaccag cagcagcagc agcagcagcec acagcagceag cagcagatta ttgactttgg 31020

ttttggccag ctcatctgee getacccagg ccatctacag ctetgtgece gaaaccactc 31080

agatccaccg cccagaaacg accaccgceca ccaccctaca cacctccage gatcagatge 31140

cgaccaacat cacccccttg getcttcaaa tgggacttac aagecccact ccaaaaccag 31200

tggatgcggce cgaggtctcc gecctegtca atgactgggce ggggctggga atgtggtgegt 31260

tcgccatagg catgatggceg ctetgectge ttetgetetg getcatetge tgectccace 31320

gcaggcgagc cagacccccc atctatagac ccatcattgt cctgaaccce gataatgatg 31380

ggatccatag attggatggc ctgaaaaacc tacttttttc ttttacagta tgataaattg 31440

agacatgcct cgcattttct tgtacatgtt ccttctccca ccttttctgg ggtgttctac 31500

gctggecgcet gtgtctcacc tggaggtaga ctgectctca cecttcactg tctacctget 31560

ttacggattg gtcaccctca ctctcatctg cagectaatc acagtaatca tegecttcat 31620

ccagtgcatt gattacatct gtgtgcgect cgcatacttc agacaccacc cgcagtaccg 31680
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agacaggaac attgcccaac ttctaagact gectctaatca tgcataagac tgtgatctge 31740

cttctgatcc tetgeatect geccacccte acctectgec agtacaccac aaaatctccg 31800

cgcaaaagac atgcctcctg ccgettcacc caactgtgga atatacccaa atgctacaac 31860

gaaaagagcg agctctccga agcttggcetg tatggggtca tetgtgtcett agttttctge 31920

agcactgtct ttgecctcat aatctacccce tactttgatt tgggatggaa cgegatcgat 31980

gccatgaatt accccacctt tcccgeaccce gagataattc cactgegaca agttgtacce 32040

gttgtcgtta atcaacgcecc cccateccct acgeccactg aaatcagcta ctttaaccta 32100

acaggcggag atgactgacg ccctagatct agaaatggac ggcatcagta ccgagcagecg 32160

tctcctagag aggegeagge aggeggetga gcaagagege ctcaatcagg agetccgaga 32220

tctcgttaac ctgcaccagt gcaaaagagg catcttttgt ctggtaaagce aggccaaagt 32280

cacctacgag aagaccggca acagccaccg cctcagttac aaattgccca cccagegeca 32340

gaagctggtg ctcatggtgg gtgagaatcc catcaccgtc acccageact cggtagagac 32400

cgaggggtgt ctgcactccc cctgtcgggg tccagaagac ctetgecaccce tggtaaagac 32460

cctgtgcggt ctcagagatt tagtcccctt taactaatca aacactggaa tcaataaaaa 32520

gaatcactta cttaaaatca gacagcaggt ctctgtccag tttattcage agcacctecct 32580

tcecectecte ccaactctgg tactccaaac gecttetgge ggecaaacttc ctccacacce 32640

tgaagggaat gtcagattct tgctectgtc cctecgeacce cactatctte atgttgttge 32700

agatgaagcg caccaaaacg tctgacgaga gcttcaaccc cgtgtacccc tatgacacgg 32760

aaagcggcecc teectecgtc cetttectca cecctecctt cgtgtetece gatggattce 32820

aagaaagtcc ccccggggtce ctgtctctga acctggecga gecectggtce acttcccacg 32880

gcatgctcgc cctgaaaatg ggaagtggcec tetecectgga cgacgetgge aacctcacct 32940

ctcaagatat caccaccgct agccctcccc tcaaaaaaac caagaccaac ctcagectag 33000
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aaacctcatc cccectaact gtgagcacct caggegecect caccgtagea gecgecgete 33060

ccctggeggt ggeccggeacc tecctcacca tgcaatcaga ggecccectg acagtacagg 33120

atgcaaaact caccctggcec accaaaggcece ccctgaccgt gtctgaagge aaactggect 33180

tgcaaacatc ggececcgetg acggecgetg acagcageac cctcacagtc agtgeccacac 33240

caccccttag cacaagcaat ggcagcettgg gtattgacat gcaagccccc atttacacca 33300

ccaatggaaa actaggactt aactttggcg ctccectgea tgtggtagac agectaaatg 33360

cactgactgt agttactggc caaggtctta cgataaacgg aacagcccta caaactagag 33420

tctcaggtgc cctcaactat gacacatcag gaaacctaga attgagagct gcagggggta 33480

tgcgagttga tgcaaatggt caacttatcc ttgatgtage ttacccattt gatgcacaaa 33540

acaatctcag ccttaggctt ggacagggac ccctgtttgt taactctgee cacaacttgg 33600

atgttaacta caacagaggc ctctacctgt tcacatctgg aaataccaaa aagctagaag 33660

ttaatatcaa aacagccaag ggtctcattt atgatgacac tgctatagca atcaatgegg 33720

gtgatgggct acagtttgac tcaggctcag atacaaatcc attaaaaact aaacttggat 33780

taggactgga ttatgactcc agcagagcca taattgctaa actgggaact ggectaaget 33840

ttgacaacac aggtgccatc acagtaggca acaaaaatga tgacaagctt accttgtgga 33900

ccacaccaga cccatcccct aactgtagaa tctattcaga gaaagatgct aaattcacac 33960

ttgttttgac taaatgcggce agtcaggtgt tggccagegt ttctgtttta tctgtaaaag 34020

gtagccttge geccatcagt ggcacagtaa ctagtgetca gattgtectc agatttgatg 34080

aaaatggagt tctactaagc aattcttccc ttgaccctca atactggaac tacagaaaag 34140

gtgaccttac agagggcact gcatatacca acgcagtggg atttatgccc aacctcacag 34200

catacccaaa aacacagagc caaactgcta aaagcaacat tgtaagtcag gtttacttga 34260

atggggacaa atccaaaccc atgaccctca ccattaccct caatggaact aatgaaacag 34320

gagatgccac agtaagcact tactccatgt cattctcatg gaactggaat ggaagtaatt 34380
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acattaatga aacgttccaa accaactcct tcaccttctc ctacatcgec caagaataaa 34440

aagcatgacg ctgttgattt gattcaatgt gtttctgttt tattttcaag cacaacaaaa 34500

tcattcaagt cattcttcca tcttagctta atagacacag tagcttaata gacccagtag 34560

tgcaaagccc cattctagct tataactagt ggagaagtac tcgectacat gggggtagag 34620

tcataatcgt gcatcaggat agggcggtgg tgctgcagea gegegegaat aaactgetge 34680

cgeccgecget cegtectgea ggaatacaac atggeagtgg tetcctcage gatgattcge 34740

accgcccgea geataaggeg ccttgtecte cgggeacage agegeaccct gatctcactt 34800

aaatcagcac agtaactgca gcacagcacc acaatattgt tcaaaatccc acagtgcaag 34860

gcgctgtatc caaagctcat ggeggggacc acagaaccca cgtggecatc ataccacaag 34920

cgcaggtaga ttaagtggcg acccctcata aacacgctgg acataaacat tacctctttt 34980

ggcatgttgt aattcaccac ctcccggtac catataaacc tctgattaaa catggegecca 35040

tccaccacca tecctaaacca getggecaaa acctgeccge cggetataca ctgecagggaa 35100

ccgggactgg aacaatgaca gtggagagcec caggactcgt aaccatggat catcatgetc 35160

gtcatgatat caatgttggc acaacacagg cacacgtgca tacacttcct caggattaca 35220

agctcctccc gegttagaac catatcccag ggaacaaccc attcctgaat cagegtaaat 35280

cccacactgc agggaagacc tcgcacgtaa ctcacgttgt gcattgtcaa agtgttacat 35340

tcgggcagca geggatgate ctccagtatg gtagegeggg tttctgtctc aaaaggaggt 35400

agacgatccc tactgtacgg agtgcgecga gacaaccgag atcgtgtigg tcgtagtgtc 35460

atgccaaatg gaacgccgga cgtagtcata tttcctgaag tcttagatct ctcaacgcag 35520

caccagcacc aacacttcgc agtgtaaaag gccaagtgcec gagagagtat atataggaat 35580

aaaaagtgac gtaaacgggc aaagtccaaa aaacgcccag aaaaaccgca cgegaaccta 35640

cgccccgaaa cgaaagcecaa aaaacactag acactccctt cecggegteaa cttecgettt 35700
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cccacgctac gtcacttgec ccagtcaaac aaactacata tcccgaactt ccaagtcgee 35760

acgcccaaaa caccgectac acctecececge cecgecggecc geccccaaac ccgecteeccg 35820

ccccgegecce cgeeccgege cgeccatcte attatcatat tggettcaat ccaaaataag 35880

gtatattatt gatgatggtt taaacggatc ctctagagtc gacctgcagg catgcaaget 35940

tgagtattct atagtgtcac ctaaatagct tggcgtaatc atggtcatag ctgtttcctg 36000

tgtgaaattg ttatccgctc acaattccac acaacatacg agccggaage ataaagtgta 36060

aagcctgggg tgcctaatga gtgagctaac tcacattaat tgegttgege tcactgeecg 36120

ctttccagtc gggaaacctg tcgtgeccage tgcattaatg aatcggecaa cgegaaccce 36180

ttgcggcecge ccgggecgte gaccaattcet catgtttgac agettatcat cgaatttctg 36240

ccattcatcc gettattatc acttattcag gcgtagcaac caggcegttta agggcaccaa 36300

taactgcctt aaaaaaatta cgccecgecc tgecactcat cgeagtactg ttgtaattca 36360

ttaagcattc tgccgacatg gaagcecatca caaacggceat gatgaacctg aatcgccage 36420

ggcatcagca ccttgtcgec ttgegtataa tatttgecca tggtgaaaac gggggegaag 36480

aagttgtcca tattggccac gtttaaatca aaactggtga aactcaccca gggattgget 36540

gagacgaaaa acatattctc aataaaccct ttagggaaat aggccaggtt ttcaccgtaa 36600

cacgccacat cttgcgaata tatgtgtaga aactgccgga aatcgtcgtg gtattcactc 36660

cagagcgatg aaaacgtttc agtttgctca tggaaaacgg tgtaacaagg gtgaacacta 36720

tcccatatca ccagctcacc gtctttcatt geccatacgga attccggatg ageattcatc 36780

aggcgggcaa gaatgtgaat aaaggccgga taaaacttgt gettattttt ctttacggtc 36840

tttaaaaagg ccgtaatatc cagctgaacg gtctggttat aggtacattg agcaactgac 36900

tgaaatgcct caaaatgttc tttacgatgc cattgggata tatcaacggt ggtatatcca 36960

gtgatttttt tctccatttt agcttectta getectgaaa atctcgataa ctcaaaaaat 37020

acgcccggta gtgatcttat ttcattatgg tgaaagttgg aacctcttac gtgccgatca 37080
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acgtctcatt ttcgccaaaa gttggcccag ggctteccgg tatcaacagg gacaccagga 37140

tttatttatt ctgcgaagtg atcttccgtc acaggtattt attcgegata agectcatgga 37200

gcggcegtaac cgtcgcacag gaaggacaga gaaagcegegg atctgggaag tgacggacag 37260

aacggtcagg acctggattg gggaggcggt tgccgecgct getgetgacg gtgtgacgtt 37320

ctctgttccg gtcacaccac atacgttccg ccattectat gegatgeaca tgetgtatge 37380

cggtataccg ctgaaagttc tgcaaagcct gatgggacat aagtccatca gttcaacgga 37440

agtctacacg aaggtttttg cgctggatgt ggctgeccgg caccgggtge agtttgegat 37500

gccggagtct gatgeggttg cgatgctgaa acaattatcc tgagaataaa tgecttggee 37560

tttatatgga aatgtggaac tgagtggata tgctgttttt gtctgttaaa cagagaaget 37620

ggctgttatc cactgagaag cgaacgaaac agtcgggaaa atctcccatt atcgtagaga 37680

tccgcattat taatctcagg agectgtgta gegtttatag gaagtagtgt tctgtcatga 37740

tgcctgcaag cggtaacgaa aacgatttga atatgecttc aggaacaata gaaatcttcg 37800

tgcggtgtta cgttgaagtg gagcggatta tgtcagcaat ggacagaaca acctaatgaa 37860

cacagaacca tgatgtggtc tgtcctttta cagccagtag tgctcgecge agtcgagega 37920

cagggcgaag ccctcgagtg agcgaggaag caccagggaa cagcacttat atattctget 37980

tacacacgat gcctgaaaaa acttcccttg gggttatcca cttatccacg gggatatttt 38040

tataattatt ttttttatag tttttagatc ttctttttta gagcgecttg taggecttta 38100

tccatgctgg ttctagagaa ggtgttgtga caaattgecc tttcagtgtg acaaatcacc 38160

ctcaaatgac agtcctgtct gtgacaaatt gcecttaacc ctgtgacaaa ttgeectcag 38220

aagaagctgt tttttcacaa agttatccct gettattgac tcttttttat ttagtgtgac 38280

aatctaaaaa cttgtcacac ttcacatgga tctgtcatgg cggaaacagce ggttatcaat 38340

cacaagaaac gtaaaaatag cccgcgaatc gtccagtcaa acgacctcac tgaggeggca 38400
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tatagtctct cccgggatca aaaacgtatg ctgtatctgt tcgttgacca gatcagaaaa 38460

tctgatggca ccctacagga acatgacggt atctgegaga tccatgttge taaatatget 38520

gaaatattcg gattgacctc tgcggaagec agtaaggata tacggcaggce attgaagagt 38580

ttcgegggga aggaagtggt tttttatcge cctgaagagg atgecggega tgaaaaagge 38640

tatgaatctt ttccttggtt tatcaaacgt gcgcacagtc catccagagg getttacagt 38700

gtacatatca acccatatct cattcccttc tttatcgggt tacagaaccg gtttacgcag 38760

tttcggctta gtgaaacaaa agaaatcacc aatccgtatg ccatgegttt atacgaatcc 38820

ctgtgtcagt atcgtaagcc ggatggctca ggcatcgtct ctctgaaaat cgactggatc 38880

atagagcgtt accagctgcc tcaaagttac cagegtatge ctgacttccg ccgecgettc 38940

ctgcaggtct gtgttaatga gatcaacagc agaactccaa tgcgectctc atacattgag 39000

aaaaagaaag gccgecagac gactcatatc gtattttect tccgegatat cacttccatg 39060

acgacaggat agtctgaggg ttatctgtca cagattigag ggtggttcgt cacatttgtt 39120

ctgacctact gagggtaatt tgtcacagtt ttgctgtttc cttcagectg catggatttt 39180

ctcatacttt ttgaactgta atttttaagg aagccaaatt tgagggcagt ttgtcacagt 39240

tgatttcctt ctctttcect tegtcatgtg acctgatatc gggggttagt tegtcatcat 39300

tgatgagggt tgattatcac agtttattac tctgaattgg ctatccgegt gtgtacctct 39360

acctggagtt tttcccacgg tggatatttc ttcttgegcet gagegtaaga getatctgac 39420

agaacagttc ttctttgcett cctcgecagt tegetcgeta tgetcggtta cacggetgeg 39480

gcgagcegcta gtgataataa gtgactgagg tatgtgcetct tettatctec ttttgtagtg 39540

ttgctcttat tttaaacaac tttgeggttt tttgatgact ttgegatttt gtigttgett 39600

tgcagtaaat tgcaagattt aataaaaaaa cgcaaagcaa tgattaaagg atgttcagaa 39660

tgaaactcat ggaaacactt aaccagtgca taaacgctgg tcatgaaatg acgaaggcta 39720

tcgccattge acagtttaat gatgacagcc cggaagecgag gaaaataacc cggegetgga 39780

76



gaataggtga agcagcggat ttagtigggg tttcttctca ggctatcaga gatgccgaga 39840

aagcagggceg actaccgcac ccggatatgg aaattcgagg acgggttgag caacgtgttg 39900

gttatacaat tgaacaaatt aatcatatgc gtgatgtgtt tggtacgcga ttgcgacgtg 39960

ctgaagacgt atttccaccg gtgatcgggg ttgctgecca taaaggtggce gtttacaaaa 40020

cctcagtttc tgttcatctt gctcaggatc tggctctgaa ggggctacgt gttttgetcg 40080

tggaaggtaa cgacccccag ggaacagect caatgtatca cggatgggta ccagatcttc 40140

atattcatgc agaagacact ctcctgectt tctatcttgg ggaaaaggac gatgtcactt 40200

atgcaataaa gcccacttge tggecggggce ttgacattat tecttectgt ctggetctge 40260

accgtattga aactgagtta atgggcaaat ttgatgaagg taaactgccc accgatccac 40320

acctgatgct ccgactggece attgaaactg ttgctcatga ctatgatgtc atagttattg 40380

acagcgcegec taacctgggt atcggecacga ttaatgtcgt atgtgcetget gatgtgetga 40440

ttgttcccac gectgetgag tigtttgact acacctcecge actgeagttt ttcgatatge 40500

ttcgtgatct gctcaagaac gttgatctta aagggttcga gectgatgta cgtattttge 40560

ttaccaaata cagcaatagt aatggctctc agtccccgtg gatggaggag caaattcggg 40620

atgcctgggg aagcatggtt ctaaaaaatg ttgtacgtga aacggatgaa gttggtaaag 40680

gtcagatccg gatgagaact gtttttgaac aggccattga tcaacgctct tcaactggtg 40740

cctggagaaa tgctcttict atttgggaac ctgtctgcaa tgaaattttc gatcgtctga 40800

ttaaaccacg ctgggagatt agataatgaa gcgtgegcct gttattccaa aacatacget 40860

caatactcaa ccggttgaag atacttcgtt atcgacacca gctgecccga tggtggattc 40920

gttaattgcg cgegtaggag taatggctcg cggtaatgec attactttge ctgtatgtgg 40980

tcgggatgtg aagtttactc ttgaagtgct ccggggtgat agtgttgaga agacctctcg 41040

ggtatggtca ggtaatgaac gtgaccagga gctgcettact gaggacgeac tggatgatct 41100
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catcccttct tttctactga ctggtcaaca gacaccggceg ttcggtcgaa gagtatctgg 41160

tgtcatagaa attgccgatg ggagtcgecg tcgtaaagcet getgeactta ccgaaagtga 41220

ttatcgtgtt ctggttggceg agctggatga tgagcagatg getgeattat ccagattggg 41280

taacgattat cgcccaacaa gtgcttatga acgtggtcag cgttatgcaa gecgattgca 41340

gaatgaattt gctggaaata ttictgegct ggctgatgeg gaaaatattt cacgtaagat 41400

tattacccgce tgtatcaaca ccgccaaatt gectaaatca gttgttgetce ttttttctca 41460

ccccggtgaa ctatctgecec ggtcaggtga tgcacttcaa aaagecttta cagataaaga 41520

ggaattactt aagcagcagg catctaacct tcatgagcag aaaaaagctg gggtgatatt 41580

tgaagctgaa gaagttatca ctcttttaac ttctgtgctt aaaacgtcat ctgcatcaag 41640

aactagttta agctcacgac atcagtttge tcctggagceg acagtattgt ataagggega 41700

taaaatggtg cttaacctgg acaggtctcg tgttccaact gagtgtatag agaaaattga 41760

ggccattctt aaggaacttg aaaagccagc accctgatge gaccacgttt tagtctacgt 41820

ttatctgtct ttacttaatg tcctttgtta caggccagaa agcataactg gectgaatat 41880

tctctctggg cccactgttc cacttgtatc gteggtctga taatcagact gggaccacgg 41940

tcccactcgt atcgtcggtc tgattattag tctgggacca cggteccact cgtatcgtcg 42000

gtctgattat tagtctggga ccacggtccc actcgtatcg tcggtctgat aatcagactg 42060

ggaccacggt cccactcgta tcgtcggtct gattattagt ctgggaccat ggtcccactc 42120

gtatcgtcgg tctgattatt agtctgggac cacggtccca ctegtategt cggtctgatt 42180

attagtctgg aaccacggtc ccactcgtat cgtcggtctg attattagtc tgggaccacg 42240

gtcccactcg tatcgtcggt ctgattatta gtctgggacc acgatcccac tegtgttgtc 42300

ggtctgatta tcggtctggg accacggtcce cacttgtatt gtcgatcaga ctatcagegt 42360

gagactacga ttccatcaat gcctgtcaag ggcaagtatt gacatgtcgt cgtaacctgt 42420

agaacggagt aacctcggtg tgcggtigta tgcctgetgt ggattgcetge tgtgtectge 42480
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ttatccacaa cattttgege acggttatgt ggacaaaata cctggttacc caggecgtge 42540

cggcacgtta accgggctge atccgatgea agtgtgtcge tgtcgacgag ctegegaget 42600

cggacatgag gttgccecgt attcagtgtc getgatttgt attgtctgaa gttgttttta 42660

cgttaagttg atgcagatca attaatacga tacctgcgtc ataattgatt atttgacgtg 42720

gtttgatggc ctccacgcac gtigtgatat gtagatgata atcattatca ctttacgggt 42780

cctttccggt gatccgacag gttacggggc ggcgacctcg cgggttttcg ctatttatga 42840

aaattttccg gtttaaggcg tttccgttct tcttegtcat aacttaatgt ttttatttaa 42900

aataccctct gaaaagaaag gaaacgacag gtgctgaaag cgagcttttt ggectctgtc 42960

gtttcctttc tetgtttttg teccgtggaat gaacaatgga agtccgagcet catcgctaat 43020

aacttcgtat agcatacatt atacgaagtt atattcgatg cggccgcaag gggttcgegt 43080

cagcgggtgt tggcgggtet cggggctggc ttaactatge ggecatcagag cagattgtac 43140

tgagagtgca ccatatgcgg tgtgaaatac cgcacagatg cgtaaggaga aaataccgca 43200

tcaggcgcca ttcgecattc aggetgegea actgttggga agggegateg gtgegggect 43260

cttcgctatt acgccagctg gegaaagggg gatgtgetge aaggegatta agttgggtaa 43320

cgccagggtt ttcccagtca cgacgttgta aaacgacggce cagtgaattg taatacgact 43380

cactataggg cgaattcgag ctcggtaccc ggggatcctc gtttaaac 43428

<210>9

<211> 45227

<212> DNA

<213> Simian adenovirus

<400>9
catcatcaat aatatacctt attttggatt gaagccaata tgataatgag atgggcggceg 60

cggegceggss cgeggggegg gaggeggstt tgggggeggg ceggegggeg gggegstgtg 120

gcggaagtgg actttgtaag tgtggcggat gtgacttgcet agtgecgggce geggtaaaag 180
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tgacgttttc cgtgcgegac aacgeccccg ggaagtgaca tttttcccge ggtttttace 240

ggatgttgta gtgaatttgg gcgtaaccaa gtaagatttg gecattttcg cgggaaaact 300

gaaacgggga agtgaaatct gattaatttt gcgttagtca taccgegtaa tatttgtcta 360

gggccgaggg actttggecg attacgtgga ggactcgecc aggtgttttt tgaggtgaat 420

ttccgegttc cgggtcaaag tetgegtttt attattatag gatatcccat tgcatacgtt 480

gtatccatat cataatatgt acatttatat tggctcatgt ccaacattac cgecatgttg 540

acattgatta ttgactagtt attaatagta atcaattacg gggtcattag ttcatagccc 600

atatatggag ttccgegtta cataacttac ggtaaatggce ccgectgget gaccgcccaa 660

cgacccccge ccattgacgt caataatgac gtatgttccc atagtaacge caatagggac 720

tttccattga cgtcaatggg tggagtattt acggtaaact gecccacttgg cagtacatca 780

agtgtatcat atgccaagta cgccecctat tgacgtcaat gacggtaaat ggececcgectg 840

gcattatgcc cagtacatga ccttatggga ctttcctact tggcagtaca tctacgtatt 900

agtcatcgct attaccatgg tgatgcggtt ttggcagtac atcaatgggce gtggatagcg 960

gtttgactca cggggatttc caagtctcca ccccattgac gtcaatggga gtttgttttg 1020

gcaccaaaat caacgggact ttccaaaatg tcgtaacaac tccgecccat tgacgcaaat 1080

gggcggtagg cgtgtacggt gggaggtcta tataagcaga getctcccta tcagtgatag 1140

agatctccct atcagtgata gagatcgtcg acgagctcgt ttagtgaacc gtcagatcge 1200

ctggagacgc catccacgct gttttgacct ccatagaaga caccgggacc gatccagect 1260

ccgeggeegg gaacggtgcea ttggaacgeg gattccecgt geccaagagtg agatcttccg 1320

tttatctagg taccgggcecc cccctecgagg tcgacggtat cgataagett cacgetgecg 1380

caagcactca gggcgcaagg getgctaaag gaageggaac acgtagaaag ccagtccgca 1440

gaaacggtgc tgaccccgga tgaatgtcag ctactgggct atctggacaa gggaaaacge 1500
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aagcgcaaag agaaagcagg tagcttgcag tgggcttaca tggegatage tagactggge 1560

ggttttatgg acagcaagcg aaccggaatt gccagetggg gegecctctg gtaaggttgg 1620

gaagccctgce aaagtaaact ggatggcttt cttgecgeca aggatctgat ggcgcagggg 1680

atcaagatct aaccaggagc tatttaatgg caacagttaa ccagctggta cgcaaaccac 1740

gtgctcgcaa agttgcgaaa agcaacgtge ctgegetgga ageatgeccg caaaaacgtg 1800

gcgtatgtac tcgtgtatat actaccactc ctaaaaaacc gaactccgeg ctgegtaaag 1860

tatgccgtgt tegtctgact aacggtttcg aagtgacttc ctacatcggt ggtgaaggtc 1920

acaacctgca ggagcactcc gtgatcctga tecgtggegg tegtgttaaa gacctcccgg 1980

gtgttcgtta ccacaccgta cgtggtgcege ttgactgetc cggegttaaa gaccgtaage 2040

aggctcgttc caagtatggce gtgaagegtc ctaaggctta atggtagatc tgatcaagag 2100

acaggatgac ggtcgtttcg catgcttgaa caagatggat tgcacgcagg ttctccggee 2160

gcttgggtgg agaggctatt cggctatgac tgggcacaac agacaatcgg ctgetctgat 2220

gccgecegtgt tecggetgtc agegeagggg cgeccggttc tttttgtcaa gaccgacctg 2280

tceggtgecc tgaatgaact gcaggacgag gecagegeggce tatcgtgget ggccacgacg 2340

ggcgttectt gcgcagcetgt getcgacgtt gtcactgaag cgggaaggga ctggetgeta 2400

ttgggcgaag tgccggggca ggatctectg tecatctcacc ttgetectge cgagaaagta 2460

tccatcatgg ctgatgcaat gcggeggcetg catacgettg atccggetac ctgeccatte 2520

gaccaccaag cgaaacatcg catcgagcga gcacgtactc ggatggaage cggtcttgtc 2580

gatcaggatg atctggacga agagcatcag gggctcgege cagecgaact gttcgeccagg 2640

ctcaaggcgce gecatgeccga cggegaggat ctegtegtga cccatggega tgectgettg 2700

ccgaatatca tggtggaaaa tggcegcttt tctggattca tcgactgtgg ccggetgggt 2760

gtggcggacc gctatcagga catagegttg gctacccgtg atattgetga agagettgge 2820

ggcgaatggg ctgaccgctt cctegtgcett tacggtatcg ccgeteccga ttcgecagege 2880
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atcgccttct atcgecttct tgacgagttc ttctgagegg gactctgggg ttcgaaatga 2940

ccgaccaagc gacgcccaac ctgecatcac gagatttcga ttccaccgece gecttctatg 3000

aaaggttgge cttcggaatc gttttccggg acgeccggetg gatgatecte cagegegggg 3060

atctcatgct ggagttcttc gcccaccecg ggetegatec cctegggggg aatcagaatt 3120

cagtcgacag cggccgegat ctgetgtgec ttctagttge cagecatctg ttgtttgecce 3180

ctceceecgtg ccttecttga cecctggaagg tgecactccc actgtecttt cctaataaaa 3240

tgaggaaatt gcatcgcatt gtctgagtag gtgtcattct attctggggg stggggtggg 3300

gcaggacagc aaggggegagg attgggaaga caatagecagg catgetgggg atgeggtggg 3360

ctctatggcc gatcagcgat cgctgaggtg ggtgagtggg cgtggectgg ggtggtcatg 3420

aaaatatata agttgggggt cttagggtct ctttatttgt gttgcagaga ccgecggage 3480

catgagcggg agcagcagca gcagcagtag cagcagegcec ttggatggea geatcgtgag 3540

cccttatttg acgacgegga tgccccactg ggecggggtg cgtcagaatg tgatgggetc 3600

cagcatcgac ggccgacccg tectgeccge aaattccgec acgetgacct atgegaccgt 3660

cgeggggacg cegttggacg ccaccgecge cgeegecgece accgeageeg ccteggeegt 3720

gcgcagcectg gecacggact ttgeattect gggaccactg gecgacagggg ctacttctcg 3780

ggccgcetget geegecegttc gegatgacaa getgaccgece ctgetggege agttggatge 3840

gcttactcgg gaactgggtg acctttctca gcaggtcatg gecctgegec agecaggtcte 3900

ctccctgeaa getggeggga atgcettctce cacaaatgec gtttaagata aataaaacca 3960

gactctgttt ggattaaaga aaagtagcaa gtgcattgct ctctttattt cataattttc 4020

cgcgegegat aggecctaga ccagegttct cggtegtiga gggtgeggtg tatcttctcc 4080

aggacgtggt agaggtggct ctggacgttg agatacatgg gcatgagecc gtceccggggg 4140

tggaggtagc accactgcag agcttcatgce tccggggtgg tgttgtagat gatccagtcg 4200
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tagcaggagc gctgggceatg gtgectaaaa atgtccttca gcagcaggec gatggeccagg 4260

gggaggccct tggtgtaagt gtttacaaaa cggttaagtt gggaagggtg cattcgggga 4320

gagatgatgt gcatcttgga ctgtattttt agattggcga tgtttccgec cagatcectt 4380

ctgggattca tgttgtgcag gaccaccagt acagtgtatc cggtgcactt ggggaatttg 4440

tcatgcagct tagagggaaa agcgtggaag aacttggaga cgectttgtg gecctcccaga 4500

ttttccatge attcgtecat gatgatggea atgggeccge gggaggeage ttgggcaaag 4560

atatttctgg ggtcgctgac gtegtagtig tgttccaggg tgaggtcgtc ataggecatt 4620

tttacaaagc gcgggceggag ggtgeccgac tgggggatga tggtececte tggeectggg 4680

gcgtagttge cctecgeagat ctgeatttce caggecttaa tctcggaggg gggaatcata 4740

tccacctgeg gggegatgaa gaaaacggtt tccggagecg gggagattaa ctgggatgag 4800

agcaggtttc taagcagctg tgattttcca caaccggtgg gcccataaat aacacctata 4860

accggttgca gctggtagtt tagagagctg cagetgecgt cgtcccggag gaggggggce 4920

acctcgttga gcatgtccct gacgegcatg ttctccccga ccagatccge cagaaggege 4980

tcgecgecca gggacagceag ctcttgcaag gaagcaaagt ttttcagegg cttgaggecg 5040

tccgecgtgg geatgttttt cagggtctgg ctcagcagcet ccaggeggtc ccagagetcg 5100

gtgacgtgct ctacggcatc tctatccage atatctectc gtttcgeggg ttggggegac 5160

tttcgctgta gggcaccaag cggtggtegt ccageggggc cagagtcatg tecttccatg 5220

ggcgcagggt cctcgtcagg gtggtctggg tcacggtgaa gggetgcgct ccgggetgag 5280

cgcttgccaa ggtgcgcttg aggcetggttc tgctggtgct gaagegetge cggtettcge 5340

cctgegegtc ggecaggtag catttgacca tggtgtcata gtccageccc tececgeggegt 5400

gtcccttgge gegeagettg cecttggagg tggegecgea cgaggggeag agecaggetct 5460

tgagcgcgta gagcttgggg gegaggaaga ccgattcggg ggagtaggeg tecgegecge 5520

agaccccgca cacggtcteg cactccacca gecaggtgag cteggggege geegggtcaa 5580
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aaaccaggtt tcceccatge tttttgatge gtttcttacc tegggtctec atgaggtggt 5640

gtccecgcete ggtgacgaag aggctgtecg tgtctecgta gaccgacttg aggggtettt 5700

tctccagggg ggteectegg tettectcgt agaggaactc ggaccactct gagacgaagg 5760

cccgegtcca ggecaggacg aaggaggcta tgtgggaggg gtageggteg ttgtccacta 5820

gggggtccac cttctccaag gtgtgaagac acatgtcgec ttccteggeg tccaggaagg 5880

tgattggctt gtaggtgtag gccacgtgac cgggggttce tgacggggge gtataaaagg 5940

ggetgggeggc gegetegteg tecactctcett ccgeateget gtetgegagg gecagetget 6000

ggggtgagta ttcectctcg aaggegggcea tgacctecge getgaggttg tcagtttcca 6060

aaaacgagga ggatttgatg ttcacctgtc ccgaggtgat acctttgagg gtacccgegt 6120

ccatctggtc agaaaacacg atctttttat tgtccagctt ggtggcgaac gacccgtaga 6180

gggcgtigga gagcagcttg gcgatggagce gecagggtctg gttcttgtee ctgteggege 6240

gctccttgge cgegatgttg agetgeacgt actcgegege gacgcagege cactcgggga 6300

agacggtggt gcgctegteg ggcaccagge gcacgegeca geegeggttg tgcagggtga 6360

ccaggtccac gectggtggceg acctcgecge gecaggegctce gttggtccag cagagacgge 6420

cgeccttgeg cgagcagaag gggggcaggg getegagetg ggtetegtee ggggeggteccg 6480

cgtccacggt gaaaaccccg gggcgcaggce gegegtcgaa gtagtctate ttgcaacctt 6540

gcatgtccag cgectgetge cagtcgeggg cggegagege gegetegtag gggttgageg 6600

gcgggceccca gggcatggeg tgggtgagtes cggaggcegta catgecgeag atgtcataga 6660

cgtagagggg ctcccgeagg accccgatgt aggtggggta gcageggecg ccgeggatge 6720

tggcgcgcac gtagtcatac agctcgtgeg agggeggcgag gaggtcgggg cccaggttgg 6780

tgcgggeggg gegetecgeg cggaagacga tetgectgaa gatggeatge gagtiggaag 6840

agatggtgee gcgctggaag acgttgaage tggegtectg caggecgacg gegtegegeca 6900
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cgaaggaggc gtaggagtcg cgcagcettgt gtaccagcetc ggeggtgacce tgcacgtcga 6960

gcgcegcagta gtcgagggtc tcgeggatga tgtcatattt agectgeccc ttctttttce 7020

acagctcgeg gttgaggaca aactcttcgce ggtctttcca gtactcttgg atcgggaaac 7080

cgtccggttc cgaacggtaa gagcctagcea tgtagaactg gttgacggec tggtaggege 7140

agcagccctt ctccacgggg agggcgtagg cctgegegge cttgeggage gaggtgtggg 7200

tcagggcgaa ggtgtecctg accatgactt tgaggtactg gtgcttgaag tcggagtcgt 7260

cgcagcecgcec ccgetcccag agegagaagt cggtgegcett cttggagegg ggettgggeca 7320

gagcgaaggt gacatcgttg aagaggattt tgcccgegeg gggeatgaag ttgegggtga 7380

tgcggaaggg ccccggeact tcagageggt tgttgatgac ctgggeggeg agcacgatct 7440

cgtcgaagec gttgatgttg tggcccacga tgtagagttc caggaagegg ggecggecct 7500

ttacggtggg cagcttcttt agctcttcgt aggtgagcetc ctcgggegag gecgaggecgt 7560

gctcggecag ggeccagtee gegaggtgceg ggtigtctct gaggaaggac ttccagaggt 7620

cgegggccag gagggtctge aggeggtctc tgaaggtect gaactggegg cccacggeca 7680

ttttttcggg ggtgatgcag tagaaggtga gggggtctig ctgeccagegg tecccagtcga 7740

gctgcagggc gaggtcgege geggeggtga ccaggegcte gtegeccecg aatttcatga 7800

ccagcatgaa gggcacgagc tgctttccga aggeccccat ccaagtgtag gtctctacat 7860

cgtaggtgac aaagaggcgc tccgtgegag gatgegagec gatcgggaag aactggatct 7920

cccgecacca gttggaggag tggctgtiga tgtggtggaa gtagaagtce cgtegecggg 7980

ccgaacactc gtgctggctt ttgtaaaage gagcgcagta ctggcagege tgcacggget 8040

gtacctcatg cacgagatgc acctttcgec cgegecacgag gaagecgagg ggaaatctga 8100

gccccccgece tggetegegg catggetggt tetcttctac tttggatgeg tgtecgtcte 8160

cgtctggctc ctcgaggggt gttacggtgg agcggaccac cacgecgege gagecgcagg 8220

tccagatatc ggcgegegge ggteggagtt tgatgacgac atcgegeage tgggagetgt 8280
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ccatggtctg gagctceccge ggeggeggea ggtcagecgg gagttcttge aggttcacct 8340

cgcagagtcg ggccagggeg cggggcaggt ctaggtggta cctgatctct aggggegtgt 8400

tggtggcggc gtcgatggcet tgcaggagec cgecagececg gggggegacg acggtgecece 8460

geggegtggt ggtggtggts geggtgeage tcagaagegg tgecgeggge gggeeccegg 8520

aggtaggggg ggctccggtc ccgegggeag gggeggcage ggeacgtegg cgtggagege 8580

gggcaggagt tggtgctgtg cccggaggtt getggegaag gecgacgacge ggeggttgat 8640

ctcctggatc tggegectct gegtgaagac gacgggeccg gtgagettga acctgaaaga 8700

gagttcgaca gaatcaatct cggtgtcatt gaccgcggec tggegeagga tetectgcac 8760

gtctcecgag ttgtcttggt aggegatctc ggecatgaac tgetegatct cttectectg 8820

gaggtctccg cgteeggege gttccacggt ggecgecagg tegttggaga tgegecccat 8880

gagctgcgag aaggcegttga gtccgecectc gttccagact cggetgtaga ccacgeccce 8940

ctggtcatcg cgggcegegea tgaccacctg cgegaggttg agetccacgt gecegegegaa 9000

gacggcgtag ttgcgcagac getggaagag gtagttgagg gtggtggcege tgtgctcgge 9060

cacgaagaag ttcatgaccc agcggegcaa cgtggattcg ttgatgtccc ccaaggectc 9120

cagccgttcc atggectcgt agaagtccac ggecgaagttg aaaaactggg agttgegege 9180

cgacacggtc aactcctect ccagaagacg gatgagctcg gegacggtgt cgegecacctc 9240

gcgctcgaag getatgggga tetcttecte cgetageate accacctect cetettecte 9300

ctcttctgge acttccatga tggcettecte ctettcgggg getggeggceg gcggeggtgg 9360

gggagggggc getetgegece ggeggeggcg caccgggagg cggtccacga agegegegat 9420

catctccecg cggeggeggce geatggtctc ggtgacggeg cggecgttict cccgggggeg 9480

cagttggaag acgccgecgg acatctggtg ctggggcggg tggecgtgag gcagegagac 9540

ggcgctgacg atgcatctca acaattgetg cgtaggtacg ccgecgaggg acctgaggga 9600
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gtccatatcc accggatccg aaaacctttc gaggaaggcg tctaaccagt cgcagtcgca 9660

aggtaggctg agcaccgtgg cgggeggegg geggtggsgg gagtgtetgg cggaggtget 9720

gctgatgatg taattgaagt aggcggactt gacacggcgg atggtcgaca ggagcaccat 9780

gtccttgggt ccggectget ggatgeggag geggtegget atgecccagg cttegttctg 9840

gcatcggegce aggtcecttgt agtagtcttg catgagectt tccaccggea cctettctcc 9900

ttectcttct gettctteca tgtetgettc ggeectgggg cggegecgeg cceccectgee 9960

ccccatgege gtgaccccga accccctgag cggtiggage agggecaggt cggegacgac 10020

gcgctcggec aggatggect getgeacctg cgtgagggtg gtttggaagt catccaagtc 10080

cacgaagcgg tggtaggege ccgtgtigat ggtgtaggtg cagttggeca tgacggacca 10140

gttgacggtc tggtggcccg gttgegacat cteggtgtac ctgagtcgeg agtaggegeg 10200

ggagtcgaag acgtagtcgt tgcaagtccg caccaggtac tggtagccca ccaggaagtg 10260

cggcggeggc tggeggtaga ggggecageg cagggtggcg gegggctecgg gggecaggte 10320

ttccagcatg aggcggtggt aggcgtagat gtacctggac atccaggtga tacccgegge 10380

ggtggtggag gegegeggga agtegegeac ceggttccag atgttgegea ggggcagaaa 10440

gtgctccatg gtaggcgtgc tctgtccagt cagacgegeg cagtcgttga tactctagac 10500

cagggaaaac gaaagccggt cagcgggceac tcttccgtgg tectggtgaat agatcgcaag 10560

ggtatcatgg cggagggcect cggttcgage cccgggtecg ggecggacgg teccgecatga 10620

tccacgeggt taccgeccge gtgtcgaacc caggtgtgeg acgtcagaca acggtggagt 10680

gttccttttg gegtttttct ggecgggege cggegecgeg taagagacta agecgegaaa 10740

gcgaaagcag taagtggctc getcececgta gecggaggga tecttgetaa gggttgegtt 10800

gcggegaacc ccggttcgaa teccgtactc gggecggeeg gacccgegge taaggtgttg 10860

gattggcctc cccctegtat aaagaccecg cttgeggatt gactccggac acggggacga 10920

gcccctttta tttttgcettt ccccagatge ateccggtgcet geggecagatg cgecccecge 10980

87



cccagcagca gcaacaacac cagcaagage ggcagcaaca gcagegggag tcatgcaggg 11040

ccccctcacc caccctegge gggecggeca ccteggegte cgeggecgtg tetggegeect 11100

gcggeggegg cggggegcecg getgacgacce ccgaggagec cccgeggege agggecagac 11160

actacctgga cctggaggag ggcgagggcc tggegeggcet gggggegecg tecteccgage 11220

gccacccgeg ggtgeagetg aagegegact cgegegagge gtacgtgect cggcagaacc 11280

tgttcaggga ccgegeggge gaggageccg aggagatgeg ggacaggagg ttcagegcag 11340

ggcgggagcet geggcagggg ctgaaccgeg ageggetgct gegegaggag gactttgage 11400

ccgacgegeg gacggggatc agecccgege gegegeacgt ggeggeegee gacctggtga 11460

cggcgtacga gcagacggtg aaccaggaga tcaacttcca aaagagtttc aacaaccacg 11520

tgcgcacgct ggtggcgege gaggaggtga ccatcgggcet gatgeacctg tgggactttg 11580

taagcgcgct ggtgcagaac cccaacagea agectctgac ggegeagetg ttectgatag 11640

tgcagcacag cagggacaac gaggcegttta gggacgegcet getgaacatc accgageccg 11700

agggtcggtg gctgctggac ctgattaaca tectgecagag catagtggtg caggagegeca 11760

gcctgagect ggecgacaag gtggeggeca tcaactactc gatgetgage ctgggcaagt 11820

tttacgcgceg caagatctac cagacgcecgt acgtgeccat agacaaggag gtgaagatcg 11880

acggttttta catgcgcatg gcgctgaagg tgctcaccect gagegacgac ctgggegtgt 11940

accgcaacga gegeatccac aaggecgtga gegtgagecg geggegegag ctgagegace 12000

gcgagctgat gcacagectg cagegggege tggegggege cggcagegge gacagggagg 12060

cggagtccta cttcgatgeg ggggeggacc tgegetggge geccagecegg cgggeectgg 12120

aggccgeggg ggtecgegag gactatgacg aggacggega ggaggatgag gagtacgage 12180

tagaggaggg cgagtacctg gactaaaccg cgggtggtgt ttccggtaga tgcaagaccc 12240

gaacgtggtg gacccggcege tgegggcggc tetgecagage cagecgtecg gecttaacte 12300
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ctcagacgac tggcgacagg tcatggaccg catcatgtcg ctgacggege gtaacccgga 12360

cgegttcecgg cagecagecge aggecaacag getctecgec atectggagg cggtggtgee 12420

tgcgcegcteg aaccccacge acgagaaggt getggecata gtgaacgege tggecgagaa 12480

cagggccatc cgeeeggacg aggecgggct ggtgtacgac gegetgetge agegegtgge 12540

ccgctacaac ageggcaacg tgcagaccaa cctggaccgg ctggtggggg acgtgegega 12600

ggcggtggeg cagegegage gegeggatcg gecagggeaac ctgggcteca tggtggeget 12660

gaatgccttc ctgagcacge ageccggecaa cgtgecgegg gggcaggaag actacaccaa 12720

ctttgtgagc gecgetgegge tgatggtgac cgagaccccc cagagegagg tgtaccagtc 12780

gggcccggac tacttcttcc agaccagcag acagggectg cagacggtga acctgagcca 12840

ggctttcaag aacctgeggg ggctgtggegg cgtgaaggeg cccaccggeg accgggegac 12900

ggtgtccage ctgetgacge ccaactecgeg cetgetgetg ctgetgateg cgecgttcac 12960

ggacagcggc agegtgtccc gggacaccta cctggggceac ctgetgaccce tgtaccgega 13020

ggccatcggg caggegeagg tggacgagca caccttccag gagatcacca gegtgagecg 13080

cgecgetgggg caggaggaca cgagcagect ggaggegact ctgaactacc tgetgaccaa 13140

ccggeggceag aagattcect cgetgecacag cctgacctec gaggaggage geatcttgeg 13200

ctacgtgcag cagagcgtga gectgaacct gatgegegac ggggtgacge ccagegtgge 13260

gctggacatg accgegegcea acatggaacc gggceatgtac gecgegeacc ggecttacat 13320

caaccgcctg atggactacc tgcatcgege ggeggecgtg aaccccgagt actttaccaa 13380

cgccatcctg aacccgcact ggetecccgece geeegggttc tacagegggg gettegaggt 13440

cccggagacc aacgatggct tectgtggga cgacatggac gacagegtgt tctccccgeg 13500

gccgcaggceg ctggeggaag cgtecctget gegtcccaag aaggaggagg aggaggagge 13560

gagtcgecgce cgeggeagca geggegtggc ttetetgtee gagetgggge cggecagecge 13620

cgegegeccc gggtecctgg geggeagecec ctttccgage ctggtggget ctetgcacag 13680
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cgagcgcacc acccgecctc ggetgetggg cgaggacgag tacctgaata actcectget 13740

gcagccggtg cgggagaaaa acctgectcec cgecttccec aacaacggga tagagagect 13800

ggtggacaag atgagcagat ggaagaccta tgcgcaggag cacagggacg cgectgeget 13860

ccggecgece acgeggegec agegecacga ccggeagegg gggcetggtgt gggatgacga 13920

ggactccgceg gacgatagea gegtgetgga cctgggaggg ageggeaacc cgttcgegeca 13980

cctgegeccce cgectgggga ggatgtttta aaaaaaaaaa aaaaaagcaa gaagecatgat 14040

gcaaaaatta aataaaactc accaaggcca tggcgaccga gegttggttt cttgtgttcc 14100

cttcagtatg cggcgegegg cgatgtacca ggagggacct cctecctctt acgagagegt 14160

ggtgggcgeg gcggeggegg cgecctette tecctttgeg tegeagetge tggagecgee 14220

gtacgtgcect ccgegetacce tgeggectac gggggggaga aacageatec gttactcgga 14280

gctggegecc ctgttcgaca ccacccgggt gtacctggtg gacaacaagt cggeggacgt 14340

ggcctccctg aactaccaga acgaccacag caattttttg accacggtca tccagaacaa 14400

tgactacagc ccgagcgagg ccagcaccca gaccatcaat ctggatgacc ggtcgecactg 14460

gggcggcegac ctgaaaacca tecctgecacac caacatgecc aacgtgaacg agttcatgtt 14520

caccaataag ttcaaggcgc gggtgatggt gtcgegctcg cacaccaagg aagaccgggt 14580

ggagctgaag tacgagtggg tggagttcga getgecagag ggecaactact ccgagaccat 14640

gaccattgac ctgatgaaca acgcgatcgt ggagcactat ctgaaagtgg gcaggcagaa 14700

cggggtcctg gagagcgaca teggggtcaa gttcgacacc aggaacttce gectgggget 14760

ggaccccgtg accgggetgg ttatgeecgg ggtgtacacc aacgaggect tccatcccga 14820

catcatcctg ctgeceecgget geggggtgga cttcacttac agecgectga gcaacctect 14880

gggcatccge aagcggcagc ccttccagga gggcttcagg atcacctacg aggacctgga 14940

ggggggcaac atccecgegce tectcgatgt ggaggectac caggatagcet tgaaggaaaa 15000
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tgaggcggga caggaggata ccgeccccge cgectecgece gecgecgage agggegagga 15060

tgctgctgac accgeggecg cggacggggce agaggecgac cecgetatgg tggtggagge 15120

tcccgageag gaggaggaca tgaatgacag tgeggtgege ggagacacct tegtcacccg 15180

gggggaggaa aagcaagegg aggecgagec cgcggecgag gaaaageaac tggeggecage 15240

agcggceggceg geggegttgg ccgeggegga ggctgagtct gaggggacca ageccgecaa 15300

ggagcccgtg attaagcccc tgaccgaaga tagcaagaag cgecagttaca acctgctcaa 15360

ggacagcacc aacaccgcgt accgcagcetg gtacctggec tacaactacg gegacccgtce 15420

gacgggggte cgctectgga cecctgetgtg cacgecggac gtgacctgeg getcggageca 15480

ggtgtactgg tcgctgeccg acatgatgea agaccccgtg accttccget ccacgeggeca 15540

ggtcagcaac ttcccggtgg tgggcgecga getgetgecce gtgeacteca agagettcta 15600

caacgaccag gccgtctact cccagcetcat ccgecagttc acctctetga cccacgtgtt 15660

caatcgcttt cctgagaacc agattctgge gegeccgecce gecceccacca tcaccaccgt 15720

cagtgaaaac gttcctgctc tcacagatca cgggacgcta ccgetgegea acagecatcgg 15780

aggagtccag cgagtgaccg ttactgacgc cagacgccge acctgecect acgtttacaa 15840

ggccttgggc atagtctcge cgegegtect ttccagecge actttttgag caacaccacc 15900

atcatgtcca tcctgatctc acccagcaat aactccggcet ggggactget gegegegeee 15960

agcaagatgt tcggagggegc gaggaagegt tccgagecage accccgtgeg cgtgegeggg 16020

cacttccgeg cccectgggg agegcacaaa cgeggecgeg cggggegeac caccgtggac 16080

gacgccatcg actcggtggt ggagcaggeg cgcaactaca ggeecgeggt ctectaccgtg 16140

gacgcggcca tccagaccgt ggtgeggggc gegeggeggt acgeccaaget gaagagecge 16200

cggaagcgceg tggcecgeceg ccaccgecge cgacccgggg ccgecgecaa acgegeegee 16260

geggecectge ttegecggge caagegceacg ggeecgecgeg ccgecatgag ggeegegege 16320

cgcttggecg cecggeatcac cgecgecacc atggeccccc gtacccgaag acgegeggee 16380
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gccgecgecg ccgecgecat cagtgacatg geccagcagge geeggggeaa cgtgtactgg 16440

gtgcgegact cggtgaccgg cacgegegtg ccegtgegcet teccgecceee geggacttga 16500

gatgatgtga aaaaacaaca ctgagtctcc tgctgttgtg tgtatcccag cggeggegge 16560

gcgcegcageg tcatgtccaa gegcaaaatc aaagaagaga tgetccaggt cgtegegecg 16620

gagatctatg ggcccccgaa gaaggaagag caggattcga agecccgeaa gataaagegg 16680

gtcaaaaaga aaaagaaaga tgatgacgat gccgatgggg aggtggagtt cctgegegee 16740

acggcgcececa ggegeccggt gecagtggaag ggecggegeg taaagegegt cctgegeecce 16800

ggcaccgcegg tggtcttcac geeeggegag cgetccacce ggactttcaa gegegtctat 16860

gacgaggtgt acggcgacga agacctgcetg gagcaggceca acgagegctt cggagagttt 16920

gcttacggga agcgtcageg ggcgetgggg aaggaggacc tgetggeget gecgetggac 16980

cagggcaacc ccacccccag tctgaagcecce gtgaccctge agcaggtget gccgagecage 17040

gcacccteccg aggcgaageg gggtctgaag cgegagggceg gegacctgge geccaccgtg 17100

cagctcatgg tgcccaageg gcagaggcetg gaggatgtge tggagaaaat gaaagtagac 17160

cccggtctge agecggacat cagggtecge cccatcaage aggtggegee gggectcgge 17220

gtgcagaccg tggacgtggt catccccacc ggecaactcec ccgecgecge caccactace 17280

gctgccteca cggacatgga gacacagacc gatcccgecg cagecgeage cgecagecgee 17340

gccgegacct ccteggegga ggtgcagacg gaccectgge tgecgecgge gatgtcaget 17400

ccccgegege gtegegggeg caggaagtac ggegecgeca acgegetect geccgagtac 17460

gccttgcatc cttccatege geccacccce ggetaccgag getataccta ccgeecgega 17520

agagccaagg gttccacccg ccgtecccge cgacgegecg ccgecaccac ccgeegeege 17580

cgccgcagac gecageecgce actggetcca gtctecgtga ggaaagtgge gegegacgga 17640

cacaccctgg tgctgcccag ggegegetac caccccagea tegtttaaaa gectgttgtg 17700
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gttcttgcag atatggccct cacttgecge ctecgtttce cggtgecggg ataccgagga 17760

ggaagatcgc geccgeaggag gggtetggece ggecgeggec tgageggagg cageegecge 17820

gcgcaccgge ggcgacgcege caccagecga cgeatgegeg geggggtegct gecectgtta 17880

atcccectga tegeegegge gateggegec gtgeccggga tegectecgt ggecttgcaa 17940

gcgtcccaga ggeattgaca gacttgcaaa cttgcaaata tggaaaaaaa aaccccaata 18000

aaaaagtcta gactctcacg ctcgcttggt cctgtgacta ttttgtagaa tggaagacat 18060

caactttgcg tcgetggecc cgegtcacgg ctegegeccg ttectgggac actggaacga 18120

tatcggcacc agcaacatga gcggtggcege cttcagttgg ggctctctgt ggageggecat 18180

taaaagtatc gggtctgecg ttaaaaatta cggcetcccgg gectggaaca gecagecacggg 18240

ccagatgttg agagacaagt tgaaagagca gaacttccag cagaaggtgg tggagggect 18300

ggcctcecgge atcaacgggg tggtggacct ggccaaccag geecgtgcaga ataagatcaa 18360

cagcagactg gacccccgge cgecggtgga ggaggtgecg ccggegetgg agacggtgtc 18420

ccccgatggg cgtggegaga agegeccgeg geccgatagg gaagagacca ctetggtcac 18480

gcagaccgat gagccgceccc cgtatgagga ggecctgaag caaggtctge ccaccacgeg 18540

gcccatcgeg cccatggeca ccggggtggt gggecgecac acccecgeca cgetggactt 18600

gcctecegeec gecgatgtge cgcageagea gaaggeggcea cagecgggec cgeccgegac 18660

cgccteeegt tectecgeceg gtectetgeg ccgegeggec ageggeccce gegggeggget 18720

cgcgaggcac ggcaactgge agagcacgct gaacagcatc gtgggtctgg ggetgeggtc 18780

cgtgaagcgc cgecgatgcet actgaatage ttagctaacg tgtigtatgt gtgtatgege 18840

cctatgtcgc cgccagagga getgetgagt cgecgecgtt cgegegecca ccaccaccge 18900

cactccgccc ctcaagatgg cgaccccatc gatgatgecg cagtggtcgt acatgcacat 18960

ctcgggcecag gacgcectcgg agtacctgag ccccgggetg gtgcagttcg cccgegecac 19020

cgagagctac ttcagcctga gtaacaagtt taggaacccc acggtggege ccacgcacga 19080
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tgtgaccacc gaccggtctc agegectgac getgeggttc attcccgtgg accgegagga 19140

caccgcgtac tcgtacaagg cgeggttcac cctggecgtg ggegacaacc gegtgetgga 19200

catggcctcc acctactttg acatccgegg ggtgctggac cggggtecca ctttcaagee 19260

ctactctggc accgcectaca actcectgge ccccaaggge getcccaact cctgegagtg 19320

ggagcaagag gaaactcagg cagttgaaga agcagcagaa gaggaagaag aagatgctga 19380

cggtcaagct gaggaagagce aagcagctac caaaaagact catgtatatg ctcaggctcc 19440

cctttctggc gaaaaaatta gtaaagatgg tctgcaaata ggaacggacg ctacagctac 19500

agaacaaaaa cctatttatg cagaccctac attccageccc gaaccccaaa tcggggagtc 19560

ccagtggaat gaggcagatg ctacagtcgc cggcggtaga gtgctaaaga aatctactcc 19620

catgaaacca tgctatggtt cctatgcaag acccacaaat gctaatggag gtcagggtgt 19680

actaacggca aatgcccagg gacagctaga atctcaggtt gaaatgcaat tcttttcaac 19740

ttctgaaaac gcccgtaacg aggctaacaa cattcagecc aaattggtge tgtatagtga 19800

ggatgtgcac atggagaccc cggatacgca cctttcttac aagcccgcaa aaagegatga 19860

caattcaaaa atcatgctgg gtcagcagtc catgcccaac agacctaatt acatcggett 19920

cagagacaac tttatcggcc tcatgtatta caatagcact ggcaacatgg gagtgcttge 19980

aggtcaggcc tctcagtiga atgcagtggt ggacttgcaa gacagaaaca cagaactgtc 20040

ctaccagctc ttgcttgatt ccatgggtga cagaaccaga tacttttcca tgtggaatca 20100

ggcagtggac agttatgacc cagatgttag aattattgaa aatcatggaa ctgaagacga 20160

gctccccaac tattgtttec ctetgggtgg cataggggta actgacactt accaggetgt 20220

taaaaccaac aatggcaata acgggggcca ggtgacttgg acaaaagatg aaacttttgc 20280

agatcgcaat gaaatagggg tgggaaacaa tttcgctatg gagatcaacc tcagtgccaa 20340

cctgtggaga aacttcctgt actccaacgt ggegcetgtac ctaccagaca agcttaagta 20400
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caacccctcc aatgtggaca tctctgacaa ccccaacacc tacgattaca tgaacaageg 20460

agtggtggcc ccggggctgg tggactgcta catcaacctg ggegegeget ggtegetgga 20520

ctacatggac aacgtcaacc ccttcaacca ccaccgcaat gcgggectge getaccgetc 20580

catgctcctg ggcaacggge getacgtgec cttccacatc caggtgecce agaagttctt 20640

tgccatcaag aacctcctec tectgeeggg ctectacacc tacgagtgga acttcaggaa 20700

ggatgtcaac atggtcctcc agagctctct gggtaacgat ctcagggtgg acggggccag 20760

catcaagttc gagagcatct gcctctacge caccticttc cccatggecc acaacacgge 20820

ctccacgctc gaggecatge tcaggaacga caccaacgac cagtccttca atgactacct 20880

ctcecgecgec aacatgctct accccatacc cgecaacgece accaacgtcec ccatctccat 20940

cccctegege aactgggegg ccttecgegg ctgggecttc acccgectca agaccaagga 21000

gaccccctec ctgggcetegg gattcgaccc ctactacacc tactcgggcet ccattcecta 21060

cctggacggc accttctacc tcaaccacac tttcaagaag gtctcggtca ccttcgactc 21120

ctcggtcage tggeegggcea acgaccgtcet getcaccccc aacgagttcg agatcaageg 21180

ctcggtcgac ggggagggct acaacgtggc ccagtgcaac atgaccaagg actggttcct 21240

ggtccagatg ctggccaact acaacatcgg ctaccagggce ttctacatcc cagagageta 21300

caaggacagg atgtactcct tcttcaggaa cttccagecc atgagecgge aggtggtgga 21360

ccagaccaag tacaaggact accaggaggt gggcatcatc caccagcaca acaactcggg 21420

cttcgtgggce tacctcgecce ccaccatgeg cgagggacag gectaccecg ccaacttcce 21480

ctatccgctc ataggcaaga ccgeggtega cagcatcacc cagaaaaagt tectctgega 21540

ccgcaccctc tggegceatcc ccttctccag caacttcatg tccatgggtg cgetetegga 21600

cctgggccag aacttgctct acgccaactc cgeccacgece ctcgacatga ccttcgaggt 21660

cgaccccatg gacgagccca cccttctcta tgttctgtic gaagtctttg acgtggtccg 21720

ggtccaccag ccgcaccgeg gegtcatcga gaccgtgtac ctgegtacge cettetcgge 21780
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cggcaacgcc accacctaaa gaagcaagcce geagtcatcg ccgectgeat gecgtegggt 21840

tccaccgagce aagagctcag ggecatcgtc agagacctgg gatgegggcec ctattttttg 21900

ggcaccttcg acaagcegctt cectggcttt gtectccccac acaagetgge ctgegecate 21960

gtcaacacgg ccggecgega gaccgggggc gtgcactgge tggecttege ctggaacccg 22020

cgctccaaaa catgcettect ctttgaccec tteggctttt cggaccageg gectcaagcaa 22080

atctacgagt tcgagtacga gggcttgctg cgtcgeageg ccatcgecte ctegeecgac 22140

cgctgegtca ccctcgaaaa gtccacccag accgtgecagg ggeccgacte ggecgectge 22200

ggtctcttct gctgeatgtt tetgecacgec tttgtgeact ggectcagag tecccatggac 22260

cgcaacccca ccatgaactt gectgacgggg gtgcccaact ccatgeteca gageccccag 22320

gtcgagcecca ccctgegecg caaccaggag cagetctaca gettectgga gegecactcg 22380

ccttacttcc gecgecacag cgcacagatc aggagggceca cctecttetg ccacttgcaa 22440

gagatgcaag aagggtaata acgatgtaca cacttttttt ctcaataaat ggcatctttt 22500

tatttataca agctctctgg ggtattcatt tcccaccacc acccgecgtt gtcgecatct 22560

ggctctattt agaaatcgaa agggttctge cgggagtcge cgtgegecac gggcagggac 22620

acgttgcgat actggtageg ggtgccccac ttgaactcgg gcaccaccag gegaggcage 22680

tcggggaagt tttcgctcca caggetgegg gtcagcacca gegegttcat caggtcggge 22740

gccgagatct tgaagtcgca gttggggccg ccgeectgeg cgegegagtt geggtacace 22800

gggttgcagc actggaacac caacagcgcc gggtgcttca cgetggecag cacgetgegg 22860

tcggagatca geteggegtc caggtectee gegttgetca gegegaacgg ggteatcttg 22920

ggcacttgcc gececccaggaa gggegegtge cecggtttcg agttgeagte gcagegecage 22980

gggatcagca ggtgcccgtg cccggactcg gegttgggest acagegegeg catgaaggee 23040

tgcatctggce ggaaggccat ctgggcecttg gecgecctecg agaagaacat gccgecaggac 23100
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ttgcecgaga actggtttge ggggcagetg gegtegtgea ggcageageg cgegteggtg 23160

ttggcgatct gcaccacgtt gegeccccac cggttcttca cgatcettgge cttggacgat 23220

tgctecttca gegegegetg cecgttcteg ctggtcacat ccatctegat cacatgttce 23280

ttgttcacca tgctgetgece gtgcagacac ttcagetege cctecgtcete ggtgecagegg 23340

tgctgecaca gegegeagec cgtgggctcg aaagacttgt aggtcacctc cgegaaggac 23400

tgcaggtacc cctgcaaaaa geggeccatce atggtcacga aggtcttgtt getgetgaag 23460

gtcagctgca geeegeggtg ctectegttc agecaggtct tgcacacgge cgecagegee 23520

tccacctggt cgggcagcat cttgaagtic accttcaget cattctccac gtggtacttg 23580

tccatcageg tgegegecege ctecatgecec ttctcccagg ccgacaccag cggeaggete 23640

acggggttct tcaccatcac cgtggecgece gectecgecg cgettteget ttecgececcg 23700

ctgttctctt cctettecte ctettecteg cegecgecca ctegecagecece ccgecaccacg 23760

gggtcgtctt cctgecaggeg ctgcaccttg cgettgecgt tgegecectg cttgatgege 23820

acgggcgggt tgctgaagec caccatcacc agegeggect cttcttgete gtectegetg 23880

tccagaatga cctccgggga gggggggttg gtcatcctca gtaccgagge acgettcttt 23940

ttcttcctgg gggegttcge cagetecgeg getgeggecg ctgecgaggt cgaaggecga 24000

gggctgggcg tgcgeggceac cagegegtec tgegagecegt cctegtecte cteggactcg 24060

agacggaggc gggceecgctt cttcggggge gegeggggeg gcggaggegg cggeggegac 24120

ggagacggeg acgagacatc gtccagggtg ggtggacgge gggecgegece gegtecgege 24180

tcggggetgg tctcgegetg gtectcettce cgactggeca teteccactg ctecttctee 24240

tataggcaga aagagatcat ggagtctctc atgcgagtcg agaaggagga ggacagecta 24300

accgccccct ctgageectc caccaccgec geccaccaccg ccaatgecge cgeggacgac 24360

gcgeccaccg agaccaccge cagtaccacc ctcecccageg acgcaccece getcgagaat 24420

gaagtgctga tcgagcagga cccgggtitt gtgageggag aggaggatga ggtggatgag 24480
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aaggagaagg aggaggtcgce cgectcagtg ccaaaagagg ataaaaagca agaccaggac 24540

gacgcagata aggatgagac agcagtcggg cgggggaacg gaagccatga tgctgatgac 24600

ggctacctag acgtgggaga cgacgtgctg cttaagcacc tgcaccgeca gtgegtcate 24660

gtctgcgacg cgetgecagga gegetgegaa gtgeccctgg acgtggcegga ggtcagecge 24720

gcctacgagce ggcacctcett cgegecgeac gtgeccccca agegecggga gaacggcace 24780

tgcgagccca acccgegtct caacttctac ceggtcetteg cggtaccecga ggtgetggee 24840

acctaccaca tctttttcca aaactgcaag atccccctcet cctgecgege caaccgcacc 24900

cgcgecgaca aaaccctgac cctgeggeag ggegeccaca tacctgatat cgectectetg 24960

gaggaagtgc ccaagatctt cgagggtctc ggtcgegacg agaaacgggce ggcgaacget 25020

ctgcacggag acagcgaaaa cgagagtcac tcgggggtgc tggtggaget cgagggegac 25080

aacgcgcegec tggecgtact caagegcage atagaggtca cccactttge ctacceggeg 25140

ctcaacctgc cccccaaggt catgagtgtg gtcatgggceg agctcatcat gcgecgegee 25200

cagcccctgg ccgeggatge aaacttgcaa gagtectccg aggaaggect geececgeggte 25260

agcgacgagc agcetggegeg ctggetggag acccgegacc ccgegeaget ggaggagegg 25320

cgcaagctca tgatggcecge ggtgcetggtc accgtggage tecgagtgtct gecagegettc 25380

ttcgeggacc ccgagatgea gegcaagcetc gaggagaccce tgeactacac cttccgeccag 25440

ggctacgtge geccaggectg caagatctcc aacgtggagce tetgcaacct ggtctectac 25500

ctgggcatcc tgcacgagaa ccgectcggg cagaacgtcec tgcactccac cctcaaaggg 25560

gaggcgcgcc gegactacat ccgegactge gectacctcet tectetgeta cacctggecag 25620

acggccatgg gggtctggcea gecagtgectg gaggagegea acctcaagga getggaaaag 25680

ctcctcaage gecaccctcag ggacctetgg acgggcettca acgagegctce ggtggecgee 25740

gcgctggegg acatcatctt tcccgagege ctgetcaaga cectgeagea gggectgeee 25800
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gacttcacca gccagagcat gectgcagaac ttcaggactt tcatcctgga gegeteggge 25860

atcctgecgg ccacttgetg cgegetgecece agegacttcg tgeccatcaa gtacagggag 25920

tgcccgecgce cgetetgggg ccactgetac ctetteccage tggecaacta cetegectac 25980

cactcggacc tcatggaaga cgtgagcgge gagggcectge tcgagtgeca ctgeecgetge 26040

aacctctgca cgecccaccg ctetctagte tgecaacccge agetgetcag cgagagtcag 26100

attatcggta ccttcgagct gcagggtecc tcgectgacg agaagtccge ggetccaggg 26160

ctgaaactca ctccggggct gtggacttcc gectacctac gcaaatttgt acctgaggac 26220

taccacgccc acgagatcag gttctacgaa gaccaatccc geccgeccaa ggeggagete 26280

accgcctgeg tcatcaccca ggggceacatc ctgggecaat tgcaagecat caacaaagee 26340

cgccgagagt tcttgctgaa aaagggtcgg ggggtgtacc tggaccccca gtecggegag 26400

gagctaaacc cgctacccce gecgecgece cagcageggg accttgettc ccaggatgge 26460

acccagaaag aagcagcage cgecgecgece gecgecageca tacatgette tggaggaaga 26520

ggaggaggac tgggacagtc aggcagagga ggtttcggac gaggagcagg aggagatgat 26580

ggaagactgg gaggaggaca gcagcctaga cgaggaagct tcagaggecg aagaggtgge 26640

agacgcaaca ccatcgccct cggtcgcage ccecctegecg gggeccctga aatcctccga 26700

acccagcacc agecgctataa cctecgcetec teeggegecg gegecacccg cccgecagace 26760

caaccgtaga tgggacacca caggaaccgg ggtcggtaag tccaagtgec cgecgecgee 26820

accgcagcag cagcagcage agcgecaggg ctaccgeteg tggegegggce acaagaacge 26880

catagtcgcc tgcttgcaag actgeggggg caacatctct ttcgeecgece gettectget 26940

attccaccac ggggtcgect ttccccgeaa tgtectgeat tactaccgtc atctctacag 27000

cccctactge agecggcegacc cagaggeggce agcggeagec acageggega ccaccaccta 27060

ggaagatatc ctccgeggge aagacagegg cagcageggce caggagaccc geggecagecag 27120

cggcgggagc ggtggegcgca ctgegectcet cgeccaacga accccteteg accecgggage 27180
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tcagacacag gatcttcccc actttgtatg ccatcttcca acagagcaga ggeccaggage 27240

aggagctgaa aataaaaaac agatctctgce getcectcac ccgeagetgt ctgtatcaca 27300

aaagcgaaga tcagcttcgg cgcacgetgg aggacgegga ggcactcttc agcaaatact 27360

gcgegctcac tcttaaagac tagetecgeg cecttctega atttaggegg gagaaaacta 27420

cgtcatcgece ggeegecgece cageccgecc agecgagatg agcaaagaga ttcccacgee 27480

atacatgtgg agctaccagc cgcagatggg actcgeggeg ggageggecc aggactactc 27540

cacccgcatg aactacatga gcgegggacc ccacatgatc tcacaggtca acgggatccg 27600

cgcccagega aaccaaatac tgetggaaca ggeggecatc accgecacge ceccgecataa 27660

tctcaacccc cgaaattgge ccgecgecect cgtgtaccag gaaacccecect ccgecaccac 27720

cgtactactt ccgcgtgacg cccaggecga agtccagatg actaactcag gggegecaget 27780

cgegggcggc tttcgtcacg gggegeggec getecgacca ggtataagac acctgatgat 27840

cagaggccga ggtatccage tcaacgacga gtcggtgage tettegeteg gtetecgtece 27900

ggacggaact ttccagctcg ccggatecgg cegetettcg ttcacgecce geccaggegta 27960

cctgactctg cagacctcgt cctcggagec cecgetecgge ggeatcggaa cectccagtt 28020

cgtggaggag ttcgtgeect cggtctactt caaccecttc tecgggacctc ccggacgeta 28080

ccccgaccag ttcattccga actttgacge ggtgaaggac tcggeggacg getacgactg 28140

aatgtcaggt gtcgaggcag agcagcttcg cctgagacac ctcgageact gccgecgeca 28200

caagtgcttc gceccgeggtt ctggtgagtt ctgctacttt cagctacccg aggagecatac 28260

cgaggggcecg gegeacggeg tecgectgac cacccaggge gaggttacct gttecctcat 28320

ccgggagttt acccteegte cectgetagt ggagegggag cggggtecct gtgtcctaac 28380

tatcgectge aactgeccta accctggatt acatcaagat ctttgetgtc atctctgtge 28440

tgagtttaat aaacgctgag atcagaatct actggggctc ctgtcgecat cctgtgaacg 28500
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ccaccgtctt cacccacccc gaccaggecc aggcgaacct cacctgeggt ctgecatcgga 28560

gggccaagaa gtacctcacc tggtacttca acggcacccc ctttgtggtt tacaacaget 28620

tcgacgggga cggagtctec ctgaaagacc agctctccgg tctcagetac teccatccaca 28680

agaacaccac cctccaactc ttcecteect acctgecggg aacctacgag tgegtcaccg 28740

gccgetgceac ccacctcacc cgectgateg taaaccagag ctttccggga acagataact 28800

ccctettece cagaacagga ggtgagcetca ggaaactccc cggggaccag ggeggagacg 28860

taccttcgac ccttgtgggg ttaggatttt ttattaccgg gttgctggct cttttaatca 28920

aagtttcctt gagatttgtt ctttecttct acgtgtatga acacctcaac ctccaataac 28980

tctacccttt cticggaatc aggtgacttc tctgaaatcg ggcettggtgt getgettact 29040

ctgttgattt ttttccttat catactcagc cttctgtgec tcaggcetege cgectgetge 29100

gcacacatct atatctactg ctggttgctc aagtgcaggg gtcgeccaccec aagatgaaca 29160

ggtacatggt cctatcgatc ctaggectge tggeectgge ggectgecage gecgecaaaa 29220

aagagattac ctttgaggag cccgctigca atgtaacttt caagcccgag ggtgaccaat 29280

gcaccaccct cgtcaaatgc gttaccaatc atgagaggct gcgecatcgac tacaaaaaca 29340

aaactggcca gtttgcggtc tatagtgtgt ttacgcccgg agacccctct aactactctg 29400

tcaccgtctt ccagggcgga cagtctaaga tattcaatta cactttccect ttttatgagt 29460

tatgcgatgc ggtcatgtac atgtcaaaac agtacaacct gtggectccc tectccccagg 29520

cgtgtgtgga aaatactggg tcttactgct gtatggcttt cgcaatcact acgetcgetc 29580

taatctgcac ggtgctatac ataaaattca ggcagaggceg aatctttatc gatgaaaaga 29640

aaatgccttg atcgctaaca ccggcetttct atctgcagaa tgaatgcaat cacctceccta 29700

ctaatcacca ccaccctect tgegattgec catgggttga cacgaatcga agtgeccagtg 29760

gggtccaatg tcaccatggt gggccccgec ggcaattcca cectcatgtg ggaaaaattt 29820

gtccgcaatc aatgggttca tttctgetct aaccgaatca gtatcaagec cagageccatc 29880
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tgcgatgggc aaaatctaac tctgatcaat gtgcaaatga tggatgctgg gtactattac 29940

gggcagcgge gagaaatcat taattactgg cgaccccaca aggactacat getgecatgta 30000

gtcgaggcac ttcccactac cacccccact accacctcte ccaccaccac caccactact 30060

actactacta ctactactac tactactacc actaccgctg cccgecatac ccgcaaaage 30120

accatgatta gcacaaagcc ccctegtget cactcccacg ccggegggec catcggtgeg 30180

acctcagaaa ccaccgagct ttgctictge caatgcacta acgccagege tcatgaactg 30240

ttcgacctgg agaatgagga tgtccagcag agctccgcett gectgaccca ggaggetgtg 30300

gagcccgttg ccctgaagcea gatcggtgat tcaataattg actcttcttc ttttgeccact 30360

cccgaatacc ctcecgattc tactttccac atcacgggta ccaaagaccc taacctctct 30420

ttctacctga tgctgetgct ctgtatctct gtggtctctt ccgegetgat gttactgggg 30480

atgttctgct gectgatcetg ccgcagaaag agaaaagctc getctcaggg ccaaccactg 30540

atgcccttce cctaccccce ggattttgea gataacaaga tatgagctcg ctgetgacac 30600

taaccgcttt actagcectge getctaaccc ttgtegettg cgactcgaga ttccacaatg 30660

tcacagctgt ggcaggagaa aatgttactt tcaactccac ggeccgatacc cagtggtcgt 30720

ggagtggctc aggtagctac ttaactatct gcaatagctc cacttcccec ggeatatcce 30780

caaccaagta ccaatgcaat gccagectgt tcaccctcat caacgcttcec accctggaca 30840

atggactcta tgtaggctat gtaccctttg gtgggcaagg aaagacccac gcttacaacc 30900

tggaagttcg ccagcccaga accactaccc aagcttctec caccaccacc accaccacca 30960

ccatcaccag cagcagcagc agcagcagcec acagcagcag cagcagatta ttgactttgg 31020

ttttggccag ctcatctgee getacccagg ccatctacag ctetgtgece gaaaccactc 31080

agatccaccg cccagaaacg accaccgceca ccaccctaca cacctccage gatcagatge 31140

cgaccaacat cacccccttg getcttcaaa tgggacttac aagecccact ccaaaaccag 31200
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tggatgcggce cgaggtctcc gecctegtca atgactgggce ggggctggga atgtggtgegt 31260

tcgccatagg catgatggceg ctetgectge ttetgetetg getcatetge tgectccace 31320

gcaggcgagc cagacccccc atctatagac ccatcattgt cctgaaccce gataatgatg 31380

ggatccatag attggatggc ctgaaaaacc tacttttttc ttttacagta tgataaattg 31440

agacatgcct cgcattttct tgtacatgtt ccttctccca ccttttctgg ggtgttctac 31500

gctggecgcet gtgtctcacc tggaggtaga ctgectctca cecttcactg tctacctget 31560

ttacggattg gtcaccctca ctctcatctg cagectaatc acagtaatca tegecttcat 31620

ccagtgcatt gattacatct gtgtgcgect cgcatacttc agacaccacc cgcagtaccg 31680

agacaggaac attgcccaac ttctaagact gectctaatca tgcataagac tgtgatctge 31740

cttctgatcc tetgeatect geccacccte acctectgec agtacaccac aaaatctccg 31800

cgcaaaagac atgcctcctg ccgettcacc caactgtgga atatacccaa atgctacaac 31860

gaaaagagcg agctctccga agcttggcetg tatggggtca tetgtgtcett agttttctge 31920

agcactgtct ttgecctcat aatctaccece tactttgatt tgggatggaa cgegatcgat 31980

gccatgaatt accccacctt tcccgeaccce gagataattc cactgegaca agttgtacce 32040

gttgtcgtta atcaacgcecc cccateccct acgeccactg aaatcagcta ctttaaccta 32100

acaggcggag atgactgacg ccctagatct agaaatggac ggcatcagta ccgagcageg 32160

tctcctagag aggegeagge aggeggetga gcaagagege ctcaatcagg agetccgaga 32220

tctcgttaac ctgcaccagt gcaaaagagg catcttttgt ctggtaaagce aggccaaagt 32280

cacctacgag aagaccggca acagccaccg cctcagttac aaattgecca cccagegecca 32340

gaagctggtg ctcatggtgg gtgagaatcc catcaccgtc acccageact cggtagagac 32400

cgaggggtgt ctgcactccc cctgtcgggg tccagaagac ctetgecaccce tggtaaagac 32460

cctgtgcggt ctcagagatt tagtcccctt taactaatca aacactggaa tcaataaaaa 32520

gaatcactta cttaaaatca gacagcaggt ctctgtccag tttattcage agcacctecct 32580
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tcecectecte ccaactctgg tactccaaac gecttetgge ggecaaacttc ctccacacce 32640

tgaagggaat gtcagattct tgctectgtc cctecgeacce cactatctte atgttgttge 32700

agatgaagcg caccaaaacg tctgacgaga gettcaaccc cgtgtacccce tatgacacgg 32760

aaagcggcecc teectecgtc cetttectca cecctecctt cgtgtetece gatggattce 32820

aagaaagtcc ccccggggtce ctgtctctga acctggecga gecectggtce acttcccacg 32880

gcatgctcgc cctgaaaatg ggaagtggcec tetecectgga cgacgetgge aacctcacct 32940

ctcaagatat caccaccgct agccctcccc tcaaaaaaac caagaccaac ctcagectag 33000

aaacctcatc cccectaact gtgagcacct caggegecect caccgtagea gecgecgete 33060

ccctggeggt ggeccggeacc tecctcacca tgcaatcaga ggecccectg acagtacagg 33120

atgcaaaact caccctggcec accaaaggcece ccctgaccgt gtctgaagge aaactggect 33180

tgcaaacatc ggececcgetg acggecgetg acagcageac cctcacagtc agtgeccacac 33240

caccccttag cacaagcaat ggcagcettgg gtattgacat gcaagccccc atttacacca 33300

ccaatggaaa actaggactt aactttggcg ctccectgea tgtggtagac agectaaatg 33360

cactgactgt agttactggc caaggtctta cgataaacgg aacagcccta caaactagag 33420

tctcaggtgc cctcaactat gacacatcag gaaacctaga attgagagct gcagggggta 33480

tgcgagttga tgcaaatggt caacttatcc ttgatgtage ttacccattt gatgcacaaa 33540

acaatctcag ccttaggctt ggacagggac ccctgtttgt taactctgee cacaacttgg 33600

atgttaacta caacagaggc ctctacctgt tcacatctgg aaataccaaa aagctagaag 33660

ttaatatcaa aacagccaag ggtctcattt atgatgacac tgctatagca atcaatgegg 33720

gtgatgggct acagtttgac tcaggctcag atacaaatcc attaaaaact aaacttggat 33780

taggactgga ttatgactcc agcagagcca taattgctaa actgggaact ggectaaget 33840

ttgacaacac aggtgccatc acagtaggca acaaaaatga tgacaagctt accttgtgga 33900
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ccacaccaga cccatcccct aactgtagaa tctattcaga gaaagatgct aaattcacac 33960

ttgttttgac taaatgcggce agtcaggtgt tggccagegt ttctgtttta tctgtaaaag 34020

gtagccttge geccatcagt ggcacagtaa ctagtgetca gattgtectc agatttigatg 34080

aaaatggagt tctactaagc aattcttccc ttgaccctca atactggaac tacagaaaag 34140

gtgaccttac agagggcact gcatatacca acgcagtggg atttatgccc aacctcacag 34200

catacccaaa aacacagagc caaactgcta aaagcaacat tgtaagtcag gtttacttga 34260

atggggacaa atccaaaccc atgaccctca ccattaccct caatggaact aatgaaacag 34320

gagatgccac agtaagcact tactccatgt cattctcatg gaactggaat ggaagtaatt 34380

acattaatga aacgttccaa accaactcct tcaccttctc ctacatcgec caagaataaa 34440

aagcatgacg ctgttgattt gattcaatgt gtttctgttt tattttcaag cacaacaaaa 34500

tcattcaagt cattcttcca tcttagctta atagacacag tagcttaata gacccagtag 34560

tgcaaagccc cattctagct tatagatcag acagtgataa ttaaccacca ccaccaccat 34620

accttttgat tcaggaaatc atgatcatca caggatccta gtcttcagge cgeccectec 34680

ctcccaagac acagaataca cagtectcte ccceccgactg getttaaata acaccatctg 34740

gttggtcaca gacatgttct taggggttat attccacacg gtctcctgee gecgecaggeg 34800

ctcgtcggtg atgttgataa actctcccgg cagetegetc aagttcacgt cgetgtccag 34860

cggctgaacc tccggcetgac gegataactg tgegaccgge tgetggacga acggaggecg 34920

cgcctacaag ggggtagagt cataatcctc ggtcaggata gggeggtgat gcagcagcag 34980

cgagcgaaac atctgetgec geecgecgcetce cgtecggeag gaaaacaaca cgecggtggt 35040

ctcctecgeg ataatccgea ccgeccgeag catcagcettc ctegttctec gegegecagca 35100

cctcaccctt atctcgctca aatcggegcea gtaggtacag cacagcacca cgatgttatt 35160

catgatccca cagtgcaggg cgctgtatcc aaagctcatg ccgggaacca ccgeccccac 35220

gtggccatcg taccacaage gcacgtaaat caagtgtcga cccctcatga acgegetgga 35280
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cacaaacatt acttccttgg gcatgttgta attcaccacc tcccggtacc agataaacct 35340

ctggttgaac agggcacctt ccaccaccat cctgaaccaa gaggccagaa cctgeccace 35400

ggctatgcac tgcagggaac ccgggttgga acaatgacaa tgcagactcc aaggetcgta 35460

accgtggatc atccggctge tgaaggcatc gatgttggca caacacagac acacgtgcat 35520

gcactttctc atgattagca gctcttccct cgtcaggatc atatcccaag gaataaccca 35580

ttcttgaatc aacgtaaaac ccacacagca gggaaggcect cgcacataac tcacgttgtg 35640

catggtcagc gtgttgcatt ccggaaacag cggatgatcc tccagtatcg aggegegggt 35700

ctccttctca cagggaggta aagggtccct getgtacgga ctgegecggg acgaccgaga 35760

tcgtgttgag cgtagtgtca tggaaaaggg aacgecggac gtggtcatac ttcttgaage 35820

agaaccaggt tcgcgegtgg caggectect tgegtetgeg gtetegecgt ctagetcget 35880

ccgtgtgata gttgtagtac agccactccc gcagagegtc gaggcegcacc ctggettccg 35940

gatctatgta gactccgtct tgcaccgegg ccctgataat atccaccacc gtagaataag 36000

caacacccag ccaagcaata cactcgctct gcgageggea gacaggagga gegggecagag 36060

atgggagaac catgataaaa aacttttttt aaagaatatt ttccaattct tcgaaagtaa 36120

gatctatcaa gtggcagcgce tecectecac tggegeggtc aaactctacg gccaaagcac 36180

agacaacggc atttctaaga tgttccttaa tggcgtccaa aagacacacc getctcaagt 36240

tgcagtaaac tatgaatgaa aacccatccg getgattttc caatatagac gecgecggcag 36300

cgtccaccaa acccagataa ttttcttcte tccageggtt tacgatctgt ctaagcaaat 36360

cccttatatc aagtccgacc atgccaaaaa tetgetcaag agegecctec accttcatgt 36420

acaagcagcg catcatgatt gcaaaaattc aggttcttca gagacctgta taagattcaa 36480

aatgggaaca ttaacaaaaa ttcctctgtc gegcagatcec cttcgcaggg caagetgaac 36540

ataatcagac aggtccgaac ggaccagtga ggccaaatcc ccaccaggaa ccagatccag 36600
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agaccctata ctgattatga cgcgcatact cggggctatg ctgaccageg tagecgecgat 36660

gtaggcgtgc tgcatgggcg gcgagataaa atgcaaagtg ctggttaaaa aatcaggcaa 36720

agcctcgege aaaaaagcta acacatcata atcatgctca tgcaggtagt tgcaggtaag 36780

ctcaggaacc aaaacggaat aacacacgat tttcctctca aacatgactt cgcggatact 36840

gcgtaaaaca aaaaattata aataaaaaat taattaaata acttaaacat tggaagectg 36900

tctcacaaca ggaaaaacca ctttaatcaa cataagacgg gccacgggcea tgecggecata 36960

gccgtaaaaa aattggtccec cgtgattaac aagtaccaca gacagctccc cggtecatgtc 37020

gggggtcatc atgtgagact ctgtatacac gtctggattg tgaacatcag acaaacaaag 37080

aaatcgagcc acgtageccg gaggtataat cacccgcagg cggaggtaca gcaaaacgac 37140

ccccatagga ggaatcacaa aattagtagg agaaaaaaat acataaacac cagaaaaacc 37200

ctgttgctga ggcaaaatag cgeccteecg atccaaaaca acataaageg cttccacagg 37260

agcagccata acaaagaccc gagtcttacc agtaaaagaa aaaagatctc tcaacgcage 37320

accagcacca acacttcgca gtgtaaaagg ccaagtgccg agagagtata tataggaata 37380

aaaagtgacg taaacgggca aagtccaaaa aacgcccaga aaaaccgcac gcgaacctac 37440

gccccgaaac gaaagcecaaa aaacactaga cactecectte cggegtcaac ttecgetttc 37500

ccacgctacg tcacttgccc cagtcaaaca aactacatat cccgaacttc caagtcgecca 37560

cgcccaaaac accgectaca ccteececgece cgeeggeccg cccccaaacc cgectececge 37620

cccgegececce geeccgegec geccatctcea ttatcatatt ggettcaatc caaaataagg 37680

tatattattg atgatggttt aaacggatcc tctagagtcg acctgcaggce atgcaagett 37740

gagtattcta tagtgtcacc taaatagctt ggcgtaatca tggtcatage tgtttectgt 37800

gtgaaattgt tatccgctca caattccaca caacatacga geccggaagea taaagtgtaa 37860

agcctggggt gectaatgag tgagctaact cacattaatt gegttgegcet cactgeccge 37920

tttccagtcg ggaaacctgt cgtgccaget geattaatga atcggecaac gcgaacccct 37980
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tgcggecgece cgggecgteg accaattcte atgtttgaca gettatcatc gaatttctge 38040

cattcatccg cttattatca cttattcagg cgtagcaacc aggcgtttaa gggcaccaat 38100

aactgcctta aaaaaattac gccccgecect gecactcate gecagtactgt tgtaattcat 38160

taagcattct gccgacatgg aagccatcac aaacggceatg atgaacctga atcgccagecg 38220

gcatcagcac cttgtcgect tgecgtataat atttgeccat ggtgaaaacg ggggegaaga 38280

agttgtccat attggccacg tttaaatcaa aactggtgaa actcacccag ggattggctg 38340

agacgaaaaa catattctca ataaaccctt tagggaaata ggccaggttt tcaccgtaac 38400

acgccacatc ttgcgaatat atgtgtagaa actgccggaa atcgtcgtgg tattcactcc 38460

agagcgatga aaacgtttca gtttgctcat ggaaaacggt gtaacaaggg tgaacactat 38520

cccatatcac cagctcaccg tctttcattg ccatacggaa ttccggatga geattcatca 38580

ggcgggcaag aatgtgaata aaggccggat aaaacttgtg cttatttttc tttacggtct 38640

ttaaaaaggc cgtaatatcc agctgaacgg tctggttata ggtacattga gcaactgact 38700

gaaatgcctc aaaatgttct ttacgatgcc attgggatat atcaacggtg gtatatccag 38760

tgattttttt ctccatttta gettecttag ctcctgaaaa tectcgataac tcaaaaaata 38820

cgcccggtag tgatcttatt tcattatggt gaaagttgga acctcttacg tgccgatcaa 38880

cgtctcattt tcgccaaaag ttggeccagg gettcccggt atcaacaggg acaccaggat 38940

ttatttattc tgcgaagtga tcttccgtca caggtattta ttcgegataa getcatggag 39000

cggcgtaacc gtcgcacagg aaggacagag aaagcgegga tectgggaagt gacggacaga 39060

acggtcagga cctggattgg ggaggeggtt gcegeegcetg ctgetgacgg tgtgacgttc 39120

tctgttccgg tcacaccaca tacgttecge cattectatg cgatgcacat getgtatgee 39180

ggtataccgc tgaaagttct gcaaagcectg atgggacata agtccatcag ttcaacggaa 39240

gtctacacga aggtttttgc gctggatgtg getgeccgge accgggtgea gtttgegatg 39300
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ccggagtctg atgcggttge gatgctgaaa caattatcct gagaataaat gecttggect 39360

ttatatggaa atgtggaact gagtggatat gctgtttttg tctgttaaac agagaagctg 39420

gctgttatcc actgagaagc gaacgaaaca gtcgggaaaa tcteccatta tecgtagagat 39480

ccgcattatt aatctcagga gectgtgtag cgtttatagg aagtagtgtt ctgtcatgat 39540

gcctgcaage ggtaacgaaa acgatttgaa tatgecttca ggaacaatag aaatcttcgt 39600

gcggtgttac gttgaagtgg ageggattat gtcagcaatg gacagaacaa cctaatgaac 39660

acagaaccat gatgtggtct gtccttttac agccagtagt getcgecgea gtcgagegac 39720

agggcgaagc cctcgagtga gegaggaage accagggaac agceacttata tattctgett 39780

acacacgatg cctgaaaaaa cttcecttgg ggttatccac ttatccacgg ggatattttt 39840

ataattattt tttttatagt ttttagatct tcttttttag agcgecttgt aggectttat 39900

ccatgctggt tctagagaag gtgtigtgac aaattgccct ttcagtgtga caaatcaccc 39960

tcaaatgaca gtcctgtctg tgacaaattg cccttaaccc tgtgacaaat tgecctcaga 40020

agaagctgtt ttttcacaaa gttatccctg cttattgact cttttttatt tagtgtgaca 40080

atctaaaaac ttgtcacact tcacatggat ctgtcatggc ggaaacagceg gttatcaatc 40140

acaagaaacg taaaaatagc ccgegaatcg tccagtcaaa cgacctcact gaggeggecat 40200

atagtctctc ccgggatcaa aaacgtatgc tgtatctgtt cgtigaccag atcagaaaat 40260

ctgatggcac cctacaggaa catgacggta tctgcgagat ccatgttget aaatatgetg 40320

aaatattcgg attgacctct gcggaagcca gtaaggatat acggcaggca ttgaagagtt 40380

tcgeggggaa ggaagtggtt ttttatcgec ctgaagagga tgeccggegat gaaaaagget 40440

atgaatcttt tecttggttt atcaaacgtg cgcacagtcc atccagaggg ctttacagtg 40500

tacatatcaa cccatatctc attcecttct ttatcgggtt acagaaccgg tttacgcagt 40560

ttcggcttag tgaaacaaaa gaaatcacca atccgtatge catgegttta tacgaatccc 40620

tgtgtcagta tcgtaagecg gatggcetcag geatcgtctce tctgaaaatc gactggatca 40680
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tagagcgtta ccagctgect caaagttacc agegtatgec tgacttecge cgecgettce 40740

tgcaggtctg tgttaatgag atcaacagca gaactccaat gegectctca tacattgaga 40800

aaaagaaagg ccgccagacg actcatatcg tattttectt ccgegatatc acttccatga 40860

cgacaggata gtctgagggt tatctgtcac agatttgagg gtggttcgtc acatttgttc 40920

tgacctactg agggtaattt gtcacagttt tgctgtttcc ttcagectge atggattttc 40980

tcatactttt tgaactgtaa tttttaagga agccaaattt gagggcagtt tgtcacagtt 41040

gatttccttce tetttcectt cgtcatgtga cctgatatcg ggggttagtt cgtcatcatt 41100

gatgagggtt gattatcaca gtttattact ctgaattggce tatccgegtg tgtacctcta 41160

cctggagttt ttcccacggt ggatatttct tcttgegetg agegtaagag ctatctgaca 41220

gaacagttct tctttgcttc ctcgecagtt cgetegetat geteggttac acggetgegg 41280

cgagcgctag tgataataag tgactgaggt atgtgctctt cttatctect tttgtagtgt 41340

tgctcttatt ttaaacaact ttgecggtttt ttgatgactt tgegattttg tigttgettt 41400

gcagtaaatt gcaagattta ataaaaaaac gcaaagcaat gattaaagga tgttcagaat 41460

gaaactcatg gaaacactta accagtgcat aaacgctggt catgaaatga cgaaggctat 41520

cgccattgca cagtttaatg atgacagccc ggaagcgagg aaaataaccc ggegetggag 41580

aataggtgaa gcagcggatt tagttggggt ticttctcag gctatcagag atgccgagaa 41640

agcagggcga ctaccgcacc cggatatgga aattcgagga cgggttgage aacgtgttgg 41700

ttatacaatt gaacaaatta atcatatgcg tgatgtgttt ggtacgcgat tgcgacgtge 41760

tgaagacgta tttccaccgg tgatcggggt tgctgeccat aaaggtggeg tttacaaaac 41820

ctcagtttct gttcatcttg ctcaggatct ggctctgaag gggctacgtg ttttgctcgt 41880

ggaaggtaac gacccccagg gaacagcectc aatgtatcac ggatgggtac cagatcttca 41940

tattcatgca gaagacactc tcctgecttt ctatcttggg gaaaaggacg atgtcactta 42000
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tgcaataaag cccacttgct ggecggggct tgacattatt ccttectgtce tggetctgca 42060

ccgtattgaa actgagttaa tgggcaaatt tgatgaaggt aaactgccca ccgatccaca 42120

cctgatgctc cgactggeca ttgaaactgt tgctcatgac tatgatgtca tagttattga 42180

cagcgcegcect aacctgggta tcggecacgat taatgtcgta tgtgetgetg atgtgetgat 42240

tgttcccacg cctgetgagt tgtttgacta cacctecgea ctgeagtttt tcgatatget 42300

tcgtgatctg ctcaagaacg ttgatcttaa agggttcgag cctgatgtac gtattttget 42360

taccaaatac agcaatagta atggctctca gtccccgtgg atggaggage aaattcggga 42420

tgcctgggga agcatggttc taaaaaatgt tgtacgtgaa acggatgaag ttggtaaagg 42480

tcagatccgg atgagaactg tttttgaaca ggcecattgat caacgctctt caactggtge 42540

ctggagaaat gctctttcta tttgggaacc tgtctgcaat gaaattttcg atcgtctgat 42600

taaaccacgc tgggagatta gataatgaag cgtgcgcctg ttattccaaa acatacgectc 42660

aatactcaac cggttgaaga tacttcgtta tcgacaccag ctgccccgat ggtggattcg 42720

ttaattgcgce gegtaggagt aatggctcge ggtaatgeca ttactttgec tgtatgtggt 42780

cgggatgtga agtttactct tgaagtgctc cggggtgata gtgttgagaa gacctctcgg 42840

gtatggtcag gtaatgaacg tgaccaggag ctgcttactg aggacgcact ggatgatctc 42900

atcccttctt ttctactgac tggtcaacag acaccggcegt tcggtcgaag agtatctggt 42960

gtcatagaaa ttgccgatgg gagtcgecgt cgtaaagetg ctgcacttac cgaaagtgat 43020

tatcgtgttc tggttggcga getggatgat gagcagatgg ctgecattatc cagattgggt 43080

aacgattatc gcccaacaag tgcttatgaa cgtggtcage gttatgcaag ccgattgcag 43140

aatgaatttg ctggaaatat ttctgcgctg getgatgegg aaaatatttc acgtaagatt 43200

attacccgct gtatcaacac cgccaaattg cctaaatcag ttgttgetct tttttctcac 43260

cccggtgaac tatctgeecg gtcaggtgat gcacttcaaa aagectttac agataaagag 43320

gaattactta agcagcaggc atctaacctt catgagcaga aaaaagctgg ggtgatattt 43380
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gaagctgaag aagttatcac tcttttaact tctgtgctta aaacgtcatc tgcatcaaga 43440

actagtttaa gctcacgaca tcagtttget cctggagega cagtattgta taagggegat 43500

aaaatggtgc ttaacctgga caggtctcgt gttccaactg agtgtataga gaaaattgag 43560

gccattctta aggaacttga aaagccagca ccctgatgeg accacgtttt agtctacgtt 43620

tatctgtctt tacttaatgt cctttgttac aggccagaaa gcataactgg cctgaatatt 43680

ctctctgggce ccactgttcc acttgtatcg tcggtctgat aatcagactg ggaccacggt 43740

cccactcgta tcgtecggtct gattattagt ctgggaccac ggtcccactc gtatcgtcgg 43800

tctgattatt agtctgggac cacggtccca ctegtatcgt cggtctgata atcagactgg 43860

gaccacggtc ccactcgtat cgtcggtctg attattagtc tgggaccatg gtcccactcg 43920

tatcgtcggt ctgattatta gtctgggacc acggtcccac tegtatcgtc ggtctgatta 43980

ttagtctgga accacggtcc cactcgtatc gtcggtctga ttattagtct gggaccacgg 44040

tcccactcgt atcgtcggtc tgattattag tctgggacca cgatcccact cgtgttgtcg 44100

gtctgattat cggtctggga ccacggtcecc acttgtattg tcgatcagac tatcagegtg 44160

agactacgat tccatcaatg cctgtcaagg gcaagtattg acatgtcgtc gtaacctgta 44220

gaacggagta acctcggtgt gcggttgtat gectgetgtg gattgetget gtgtectget 44280

tatccacaac attttgcgcea cggttatgtg gacaaaatac ctggttaccc aggececgtgee 44340

ggcacgttaa ccgggctgca tccgatgeaa gtgtgteget gtcgacgage tcgegagete 44400

ggacatgagg ttgccecgta ttcagtgtcg ctgatttgta ttgtctgaag tigtttttac 44460

gttaagttga tgcagatcaa ttaatacgat acctgcgtca taattgatta tttgacgtgg 44520

tttgatggcc tccacgeacg ttgtgatatg tagatgataa tcattatcac tttacgggtc 44580

ctttccggtg atccgacagg ttacggggceg gegacctege gggttticge tatttatgaa 44640

aattttccgg tttaaggcgt ttccgttctt cttcgtcata acttaatgtt tttatttaaa 44700
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ataccctctg aaaagaaagg aaacgacagg tgctgaaagc gagctttttg gectetgtcg 44760

tttectttct ctgtttttgt ccgtggaatg aacaatggaa gtccgagetc atcgetaata 44820

acttcgtata gcatacatta tacgaagtta tattcgatgc ggccgcaagg ggttcgegtc 44880

agcgggtgtt ggcgggtetc ggggctggct taactatgeg gecatcagage agattgtact 44940

gagagtgcac catatgcggt gtgaaatacc gcacagatgc gtaaggagaa aataccgcat 45000

caggcgccat tcgecattca ggetgegeaa ctgttgggaa gggegategg tgegggecte 45060

ttcgctatta cgecagetgg cgaaaggggg atgtgctgea aggegattaa gttgggtaac 45120

gccagggttt tcccagtcac gacgtigtaa aacgacggec agtgaattgt aatacgactc 45180

actatagggc gaattcgagc tcggtacccg gggatcectcg tttaaac 45227

<210> 10

<211> 37830

<212> DNA

<213> Simian adenovirus

<400> 10
catcatcaat aatatacctt attttggatt gaagccaata tgataatgag atgggceggeg 60

cggggeggga ggegggteeg ggggegggcee ggegggegsg geggtgtgge ggaagtggac 120

tttgtaagtg tggcggatgt gacttgctag tgccgggegce ggtaaaagtg acgttttccg 180

tgcgcgacaa cgeccacggg aagtgacatt tttcccgegg tttttaccgg atgttgtagt 240

gaatttgggc gtaaccaagt aagatttggc cattttcgeg ggaaaactga aacggggaag 300

tgaaatctga ttaatttcgc gttagtcata ccgegtaata tttgtcgagg gccgagggac 360

tttggccgat tacgtggagg actcgeccag gtgttttttg aggtgaattt ccgegttccg 420

ggtcaaagtc tccgttttat tattatagtc agctgacgeg gagtgtattt ataccctctg 480

atctcgtcaa gtggccactc ttgagtgcca gegagtagag ttttctecte tgecgetcte 540

cgctccgcte cgeteggete tgacaccggg gaaaaaatga gacatttcac ctacgatgge 600
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ggtgtgctca ccggecaget ggctgetgaa gtectggaca ccctgatcga ggaggtattg 660

gccgataatt atccteccte gactectttt gagccaccta cacttcacga actctacgat 720

ctggatgtgg tggggcccag cgatccgaac gagcaggegg tttccagttt ttttccagag 780

tccatgttgt tggccageca ggagggggtc gaacttgaga cccctectec gatcgtggat 840

tcccecgatc cgecgeagcet gactaggeag cccgageget gtgegggacce tgagactatg . 900

ccccagctge tacctgaggt gatcgatctc acctgtaatg agtctggttt tccacccage 960

gaggatgagg acgaagaggg tgagcagttt gtgttagatt ctgtggaaca acccgggega 1020

ggatgcaggt cttgtcaata tcaccggaaa aacacaggag actcccagat tatgtgttct 1080

ctgtgttata tgaagatgac ctgtatgttt atttacagta agtttatcat ctgtgggcag 1140

gtgggctata gtgtgggtgg tggtctitgg ggggtttttt aatatatgtc aggggttatg 1200

ctgaagactt ttttattgtg atttttaaag gtccagtgtc tgagcccgag caagaacctg 1260

aaccggagcc tgagcecttct cgeccccagga gaaagectgt aatcttaact agacccageg 1320

caccggtagc gagaggcctc agcagcegegg agaccaccga cteecggtget tectcatcac 1380

ccccggagat tcacccectg gtgeccectgt gtecccgttaa geccgttgee gtgagagtca 1440

gtgggcggcg gtctgctgtg gagtgcattg aggacttgct ttttgattca caggaacctt 1500

tggacttgag cttgaaacgc cccaggcatt aaacctggtc acctggactg aatgagttga 1560

cgcctatgtt tgctttigaa tgacttaatg tgtatagata ataaagagtg agataatgtt 1620

ttaattgcat ggtgtgttta acttgggcgg agtctgctgg gtatataage ttcectggge 1680

taaacttggt tacacttgac ctcatggagg cctgggagtg tttggagaac tttgccggag 1740

ttcgtgectt getggacgag agctctaaca atacctcttg gtggtggagg tatttgtggg 1800

gctctcecca gggcaagtta gtttgtagaa tcaaggagga ttacaagtgg gaatttgaag 1860

agcttttgaa atcctgtggt gagctattgg attctttgaa tctaggccac caggectctct 1920

tccaggagaa ggtcatcagg actttggatt tttccacacc ggggegeatt gcagecgegg 1980
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ttgcttttct agcttttttg aaggatagat ggagcgaaga gacccacttg agttcggget 2040

acgtcctgga ttttctggec atgcaactgt ggagagcatg gatcagacac aagaacagge 2100

tgcaactgtt gtcttcegte cgeecgtige tgattccgge ggaggagcaa caggecgggt 2160

cagaggaccg ggcccgtegg gatccggagg agagggcacce gaggeeggge gagaggageg 2220

cgctgaacct gggaaccggg ctgageggcece atccacatceg ggagtgaatg tecgggecaggt 2280

ggtggatctt tttccagaac tgecggeggat tttgactatt agggaggatg ggcaatttgt 2340

taagggtctt aagagggaga gggegggctic tgagcataac gaggaggceca gtaatttage 2400

ttttagcttg atgaccagac accgtccaga gtgcatcact tttcagcaga ttaaggacaa 2460

ttgtgccaat gagttggatc tgttgggtca gaagtatagc atagagcage tgaccactta 2520

ctggctgcag ccgggtgatg atctggagga agctattagg gtgtatgcta aggtggeect 2580

gcggeecgat tgcaagtaca agctcaaggg getggtgaat atcaggaatt gttgctacat 2640

ttctggcaac ggggcggagg tggagataga gaccgaagac agggtggctt tcagatgcag 2700

catgatgaat atgtggccgg gggtgctggg catggacggg gtggtgatta tgaatgtgag 2760

gttcacgggg cccaacttta acggcacggt gtttttgggg aacaccaacc tggtcctgca 2820

cggggtgagc ttctatgggt ttaacaacac ctgtgtggag gectggaccg atgtgaaggt 2880

ccgeggttge gecttttatg gatgttggaa ggeccatagtg agecgeccta agagcaggag 2940

ttccattaag aaatgctigt ttgagaggtg caccttgggg atcctggecg agggcaactg 3000

cagggtgcgc cacaatgtgg cctccgagtg cggtigettc atgctagtca agagegtgge 3060

ggtaatcaag cataatatgg tgtgcggcaa cagcgaggac aaggectcac agatgetgac 3120

ctgcacggat ggcaactgcc acttgctgaa gaccatccat gtaaccagec acagecggaa 3180

ggcctggecec gtgttcgage acaacttget gacccgctge tecttgeate tgggcaacag 3240

gcggggggtg ttectgeect atcaatgeaa ctttagtcac accaagatct tgctagageec 3300
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cgagagcatg tccaaggtga acttgaacgg ggtgtttgac atgaccatga agatctggaa 3360

ggtgctgagg tacgacgaga ccaggtcccg gtgcagaccc tgcgagtgeg ggggcaagca 3420

tatgaggaac cagcccgtga tgctggatgt gaccgaggag ctgaggacag accacttggt 3480

tctggectge accagggecg agtttggttc tagcgatgaa gacacagatt gaggtggstg 3540

agtgggcgtg gectggggte gtcatgaaaa tatataagtt gggggtcetta gggtctcttt 3600

atttgtgttg cagagaccgc cggagccatg agcgggagca gcagcageag cagtagcage 3660

agcgccttgg atggcagceat cgtgagcecect tatttgacga cgeggatgec ccactgggee 3720

ggggtgcgtc agaatgtgat gggctccage atcgacggec gacccgtect gcccgcaaat 3780

tccgecacgce tgacctatge gaccgtcgeg gggacgecgt tggacgecac cgecgecgee 3840

gccgecaccg cagecgecte ggeegtgege agectggeca cggactttge attectggga 3900

ccactggcga caggggctac ttctcgggece getgetgecg cegticgega tgacaagetg 3960

accgccctge tggegeagtt ggatgegctt actcgggaac tgggtgacct ttctcagcag 4020

gtcatggccc tgecgecagea ggtctectec ctgcaagcetg gegggaatge ttctcccaca 4080

aatgccgttt aagataaata aaaccagact ctgtttggat taaagaaaag tagcaagtge 4140

attgctctct ttatttcata attttccgeg cgegatagge cctagaccag cgttctcggt 4200

cgttgagggt gcggtgtatc tictccagga cgtggtagag gtggctctgg acgttgagat 4260

acatgggcat gagcccgtcc cgggggtgga ggtagcacca ctgecagagcet tcatgetccg 4320

gggtggtgtt gtagatgatc cagtcgtage aggagcgctg ggecatggtgce ctaaaaatgt 4380

ccttcagcag caggccgatg geccaggggga ggeccttggt gtaagtgttt acaaaacggt 4440

taagttggga agggtgcatt cggggagaga tgatgtgcat cttggactgt atttttagat 4500

tggcgatgtt tccgeccaga teccttctgg gattcatgtt gtgcaggacc accagtacag 4560

tgtatccggt gcacttgggg aatttgtcat gcagcttaga gggaaaagceg tggaagaact 4620

tggagacgcc tttgtggcect cccagatttt ccatgeattc gtccatgatg atggcaatgg 4680
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gcccgeggga ggcagettgg gcaaagatat tictggggtc getgacgtceg tagttgtgtt 4740

ccagggtgag gtcgtcatag gecattttta caaagegegg geggaggetg cccgactggg 4800

ggatgatggt cccctectgge cctggggcegt agttgeccte gecagatctge atttcccagg 4860

ccttaatctc ggagggggga atcatatcca cctgeggggce gatgaagaaa acggtttccg 4920

gagccgggga gattaactgg gatgagagca ggtttctaag cagctgtgat tttccacaac 4980

cggtgggccc ataaataaca cctataaccg gttgcagctg gtagtttaga gagctgcage 5040

tgccgtegtc ccggaggagg ggggccacct cgttgageat gtecctgacg cgeatgtict 5100

ccccgaccag atccgeccaga aggegetcge cgeccaggga cagceagcetct tgcaaggaag 5160

caaagttttt cagcggcttg aggecgtecg ccgtgggceat gtttttcagg gtctggetca 5220

gcagctccag geggtecccag ageteggtga cgtgctctac ggeatctcta tccagecatat 5280

ctcctegttt cgegggtigg ggcgactttc getgtaggge accaageggt ggtegtccag 5340

cggggccaga gteatgtcect tccatgggeg cagggtectc gtcagggtgg tetgggtcac 5400

ggtgaaggeg tgcgctecgg getgagegcet tgccaaggtg cgettgagge tggttctget 5460

ggtgctgaag cgctgecggt cttcgecctg cgegteggec aggtageatt tgaccatggt 5520

gtcatagtcc agecectecg cggegtgtec cttggegege agettgecct tggaggtgge 5580

gccgcacgag gggcagagca ggctcttgag cgegtagage ttgggggcga ggaagaccga 5640

ttcgggggag taggcgtecg cgecgecagac cccgeacacg gtetcgeact ccaccagecca 5700

ggtgagctcg gggcgegecg ggtcaaaaac caggtttcce ccatgetttt tgatgegttt 5760

cttacctcgg gtctccatga ggtggtgtce ccgeteggtg acgaagagge tgtecgtgtc 5820

tccgtagacc gacttgaggg gtcttttctc caggggggtc ccteggtcett cctegtagag 5880

gaactcggac cactctgaga cgaaggcccg cgtccaggec aggacgaagg aggctatgtg 5940

ggaggggtag cggtcgttgt ccactagggg gtccaccttc tccaaggtgt gaagacacat 6000
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gtcgecttec teggegteca ggaaggtgat tggctigtag gtgtaggeca cgtgaccggg 6060

ggttcctgac gggggggtat aaaagggggt ggggegcgege tegtegtecac tetettccge 6120

atcgctgtct gcgagggceca getgetgggg tgagtattcce ctectcgaagg cgggeatgac 6180

ctccgegctg aggtigtcag tttccaaaaa cgaggaggat ttgatgttca cctgtcccga 6240

ggtgatacct ttgagggtac ccgegtecat ctggtcagaa aacacgatct ttttattgtc 6300

cagcttggtg gcgaacgacc cgtagagggc gttggagagce agettggega tggagegcag 6360

ggtctggttc ttgtcectgt cggegegete cttggecgeg atgttgaget gcacgtactc 6420

gcgegegacg cagegecact cggggaagac ggtggtgege tegtegggea ccaggegecac 6480

gcgccagecg cggttgtgea gggtgaccag gtccacgetg gtggegacct cgecgegecag 6540

gcgctcgttg gtccageaga gacggecgec cttgegegag cagaaggggg gcagggeggtc 6600

gagctgggtc tegteccgggg ggtecgegtc cacggtgaaa accccggggce gcaggegege 6660

gtcgaagtag tctatcttge aaccttgeat gtccagegec tgetgecagt cgegggegge 6720

gagcgegege tegtagggst tgageggegg gececccaggge atggggtgge tgagtgegga 6780

ggcgtacatg ccgcagatgt catagacgta gaggggctcc cgcaggacce cgatgtaggt 6840

ggggtagcag cggecgecge ggatgetgge gegeacgtag tcatacagcet cgtgegaggg 6900

ggcgaggagg tcggggccca ggttgetecg ggcggggcge tecgegegga agacgatctg 6960

cctgaagatg gcatgcgagt tggaagagat ggtggggcgc tggaagacgt tgaagetgge 7020

gtcctgcagg ccgacggegt cgegecacgaa ggaggegtag gagtcgegea gettgtgtac 7080

cagctcggceg gtgacctgcea cgtcgagege gcagtagtcg agggtctcge ggatgatgtc 7140

atatttagcc tgecccttct ttttccacag ctegeggttg aggacaaact cttcgeggtc 7200

tttccagtac tcttggatcg ggaaaccgtc cggttccgaa cggtaagage ctagecatgta 7260

gaactggttg acggcctggt aggcgcagcea geccttctec acggggaggg cgtaggectg 7320

cgeggcecttg cggagcegagg tgtgggtcag ggcgaaggtg tecctgacca tgactttgag 7380
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gtactggtgc ttgaagtcgg agtcgtcgca gecgecccge tcccagageg agaagtcggt 7440

gegcttcttg gageggggst tgggcagage gaaggtgaca tegttgaaga ggattttgece 7500

cgecgeggggc atgaagttge gggtgatgeg gaagggcccc ggeacttcag ageggttgtt 7560

gatgacctgg gcggegagcea cgatctegtc gaagecgttg atgttgtgge ccacgatgta 7620

gagttccagg aagcggggcec ggccctttac ggtgggcagc ttctttagcet cttcgtaggt 7680

gagctcctcg ggegaggega ggecgtgctc ggeccagggec cagtecgega ggtgeggegtt 7740

gtctctgagg aaggacttcc agaggtcgceg ggccaggagg gtctgcagge ggtetctgaa 7800

ggtcctgaac tggeggecca cggecatttt ttcgggggtg atgcagtaga aggtgagggs 7860

gtcttgctge cageggteec agtcgagcetg cagggegagg tcgegegegg cggtgaccag 7920

gcgctcgtcg cccecgaatt tcatgaccag catgaagggce acgagcetgcet tteccgaagge 7980

ccccatccaa gtgtaggtct ctacatcgta ggtgacaaag aggegctecg tgcgaggatg 8040

cgagccgatc gggaagaact ggatctcecg ccaccagttg gaggagtgge tgttgatgtg 8100

gtggaagtag aagtcccgtc gccgggecga acactcgtge tggcttttgt aaaagegage 8160

gcagtactgg cagcgctgcea cgggctgtac ctcatgcacg agatgcacct ttcgeccgeg 8220

cacgaggaag ccgaggggaa atctgagccc cccgectgge tegeggceatg getggttcte 8280

ttctactttg gatgcgtgtc cgtctecgtce tggetecteg aggggtgtta cggtggageg 8340

gaccaccacg ccgcgegagce cgecaggtcca gatatcggeg cgeggeggtce ggagtttgat 8400

gacgacatcg cgcagctggg agctgtccat ggtctggage tcccgeggeg geggeaggtc 8460

agccgggagt tcttgcaggt tcacctcgea gagtcgggec agggegeggg geaggtctag 8520

gtggtacctg atctctaggg gegtgtiggt ggcggcegtcg atggcttgea ggageccgeca 8580

gccceggegg gegacgacgg tgecccgegg getggtgste gtggtggegg tgcagetcag 8640

aagcggtgec gegggegggce ccccggaggt agggggggct ceggteccge gggeaggggce 8700
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ggcagcggca cgteggegtg gagegegggc aggagtiggt getgtgeccg gaggttgetg 8760

gcgaaggcega cgacgeggeg gttgatctec tggatctgge gectctgegt gaagacgacg 8820

ggcccggtga gettgaacct gaaagagagt tcgacagaat caatctcggt gtcattgacc 8880

gcggectggce gecaggatcte ctgcacgtct cccgagttgt cttggtagge gatctcggee 8940

atgaactgct cgatctcttc ctcctggagg tctecgegte cggegegttc cacggtggee 9000

gccaggtcgt tggagatgeg ccccatgage tgcgagaagg cgttgagtec geectegttc 9060

cagactcggc tgtagaccac gecccccctgg tcatcgeggg cgegeatgac cacctgegeg 9120

aggttgagct ccacgtgecg cgecgaagacg gegtagttge gcagacgetg gaagaggtag 9180

ttgagggtgg tggcggtgtg ctcggecacg aagaagttca tgacccageg gegecaacgtg 9240

gattcgttga tgtcccccaa ggecteccage cgttecatgg cctegtagaa gteccacggeg 9300

aagttgaaaa actgggagtt gcgcgecgac acggtcaact cctectccag aagacggatg 9360

agctcggega cggtgtegeg cacctegege tcgaaggceta tggggatcte ttecteccget 9420

agcatcacca cctcctecte ttectectcet tetggeactt ccatgatgge ttectectet 9480

tcgggggstg geggeggegg cggtggggga gggggegcte tgegeeggeg geggegeace 9540

gggaggceggt ccacgaageg cgegatcatce tecceccgegge ggeggegeat ggteteggtg 9600

acggcgeggce cgttctcecg ggggcgeagt tggaagacge cgecggacat ctggtgetgg 9660

ggcgggtggc cgtgaggcag cgagacggceg ctgacgatge atctcaacaa ttgetgegta 9720

ggtacgecgce cgagggacct gagggagtcc atatccaccg gatccgaaaa cctttcgagg 9780

aaggcgtcta accagtcgca gtcgcaaggt aggctgagea ccgtggeggg cggeggggegg 9840

tgggeggagt gtctggcgga ggtgctgctg atgatgtaat tgaagtagge ggacttgaca 9900

cggcggatgg tcgacaggag caccatgtec ttgggtccgg cctgetggat geggaggegg 9960

tcggctatge cccaggcettce gttctggeat cggegeaggt cctigtagta gtcttgecatg 10020

agcctttcca ccggceaccte ttctecttec tettetgett cttccatgte tgetteggee 10080
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ctggggcggc geegegeccc cctgeccccce atgegegtga ccccgaaccce cetgageggt 10140

tggagcaggg ccaggtcggce gacgacgege tecggecagga tggectgetg cacctgegtg 10200

agggtggttt ggaagtcatc caagtccacg aageggtggt aggegeecgt gttgatggtg 10260

taggtgcagt tggccatgac ggaccagttg acggtctggt ggcccggttg cgacatctcg 10320

gtgtacctga gtcgecgagta ggcgegggag tcgaagacgt agtcgttgea agtccgcace 10380

aggtactggt agcccaccag gaagtgeggce ggeggetgge ggtagaggegg ccagegecagg 10440

gtggcggege cteccggggec caggtcettce agcatgagge ggtggtagge gtagatgtac 10500

ctggacatcc aggtgatacc cgcggeggtg gtggaggcgce gegggaagtc gegecacccgg 10560

ttccagatgt tgcgcagggg cagaaagtge tccatggtag gegtgcetctg tccagtcaga 10620

cgcgegceagt cgttgatact ctagaccagg gaaaacgaaa geeggtcage gggeactctt 10680

ccgtggtctg gtgaatagat cgcaagggta tcatggegga gggecteggt tcgagecccg 10740

ggtccgggcece ggacggtecg ccatgatcca cgeggttacc gecegegtgt cgaacccagg 10800

tgtgcgacgt cagacaacgg tggagtgttc ctttiggegt ttttctggec gggegecgge 10860

gccgcegtaag agactaagec gcgaaagega aagcagtaag tggetegete cccgtagecg 10920

gagggatcct tgctaagggt tgcgttgegeg cgaaccccgg ttcgaatccc gtactcggge 10980

cggcecggacc cgeggctaag gtgttggatt ggectecccc tegtataaag accecgettg 11040

cggattgact ccggacacgg ggacgagccc cttttatttt tgctttcccc agatgecatcc 11100

ggtgctgegg cagatgegec cceccgeccca gcageagcaa caacaccage aagageggea 11160

gcaacagcag cgggagtcat gcagggcccc ctcacccacc cteggegggce cggecaccte 11220

ggcgtecgeg geegtgtetg gegectgegg cggeggegeg gggecggetg acgaccecga 11280

ggagcccccg cggegeaggg ccagacacta cctggacctg gaggagggeg agggectgge 11340

gcggcetgggg gegecgtete ccgagegeca cecgegggtg cagetgaage gegactcgeg 11400
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cgaggcgtac gtgectcgge agaacctgtt cagggaccge gegggegagg ageccgagga 11460

gatgcgggac aggaggttca gcgecagggceg ggagetgegg caggggetga accgegageg 11520

gctgctgege gaggaggact ttgageccga cgegeggacg gggatcagece cecgegegege 11580

gcacgtggcg geegecgacc tggtgacgge gtacgagcag acggtgaacc aggagatcaa 11640

cttccaaaag agtttcaaca accacgtgceg cacgctggtg gecgegegagg aggtgaccat 11700

cgggctgatg cacctgtggg actttgtaag cgegetggtg cagaacccca acagcaageec 11760

tctgacggceg cagcetgttcc tgatagtgca gcacagecagg gacaacgagg cgtttaggga 11820

cgcgcetgetg aacatcaccg ageccgaggg teggtggctg ctggacctga ttaacatcct 11880

gcagagcata gtggtgcagg agcgcagect gagectggec gacaaggtgg cggecatcaa 11940

ctactcgatg ctgagcctgg gcaagtttta cgecgegcaag atctaccaga cgecgtacgt 12000

gcccatagac aaggaggtga agatcgacgg tttttacatg cgeatggege tgaaggtget 12060

caccctgagc gacgacctgg gegtgtaccg caacgagege atccacaagg cegtgagegt 12120

gagccggegg cgegagcetga gegaccgega getgatgeac agectgeage gggegetgge 12180

gggcgeegge ageggegaca gggaggegga gtectacttc gatgeggggg cggacctgeg 12240

ctgggcgecc ageecggeggg cectggaggce cgegggeggte cgegaggact atgacgagga 12300

cggcgaggag gatgaggagt acgagctaga ggagggcgag tacctggact aaaccgeggg 12360

tggtgtttcc ggtagatgca agacccgaac gtggtggacc cggegetgeg ggeggetctg 12420

cagagccagc cgtceggect taactcctca gacgactgge gacaggtcat ggaccgecatc 12480

atgtcgctga cggcegegtaa cccggacgeg ttccggeage agecgecagge caacaggete 12540

tccgecatec tggaggeggt ggtgectgeg cgetcgaacc ccacgcacga gaaggtgetg 12600

gccatagtga acgegctggce cgagaacagg gecatccgec cggacgagge cgggetggtg 12660

tacgacgcgc tgctgcageg cgtggeccge tacaacageg gcaacgtgea gaccaacctg 12720

gaccggctgg tgggggacgt gcgegaggceg gtggegeage gegagegege ggatceggecag 12780
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ggcaacctgg gctccatggt ggegetgaat gecttectga gcacgcagee ggecaacgtg 12840

ccgeggegggc aggaagacta caccaacttt gtgagegege tgeggctgat ggtgaccgag 12900

accccccaga gegaggtgta ccagteggge ccggactact tettccagac cagcagacag 12960

ggcctgcaga cggtgaacct gagccaggct ttcaagaacc tgegggggct gtgggegcgtg 13020

aaggcgccca ccggegaccg ggcgacggtg tccagectge tgacgeccaa ctegegectg 13080

ctgctgctge tgatcgegec gttcacggac ageggceageg tgtceccggga cacctacctg 13140

gggcacctgce tgaccctgta ccgegaggec atcgggeagg cgecaggtgga cgagcacacc 13200

ttccaggaga tcaccagegt gagcecgegeg ctggggeagg aggacacgag cagectggag 13260

gcgactctga actacctgct gaccaaccgg cggcagaaga ttecctcget gcacagectg 13320

acctccgagg aggagcegcat cttgegctac gtgcagcaga gegtgagect gaacctgatg 13380

cgcgacgggg tgacgeccag cgtggegetg gacatgaccg cgegeaacat ggaaccggge 13440

atgtacgccg cgecaccggec ttacatcaac cgectgatgg actacctgea tcgegeggeg 13500

gccgtgaacc ccgagtactt taccaacgcc atcctgaacc cgeactggcet cccgecgece 13560

gggttctaca gcgggggctt cgaggtcecg gagaccaacg atggcttect gtgggacgac 13620

atggacgaca gcgtgttctc cccgeggecg caggegetgg cggaagegte cctgetgegt 13680

CcCcaagaagg aggaggagga ggaggcegagt cgecgeegeg gecagecagegg cgtggettct 13740

ctgtccgage tggggecggc agecgecgeg cgececgggt cectgggegg cagececttt 13800

ccgagcectgg tggggtctct gcacagecgag cgecaccaccc geectegget getgggegag 13860

gacgagtacc tgaataactc cctgctgcag ccggtgeggg agaaaaacct gecteccgee 13920

ttccccaaca acgggataga gagectggtg gacaagatga gcagatggaa gacctatgcg 13980

caggagcaca gggacgcgcc tgegetccgg ccgeccacge ggegecageg ccacgaccgg 14040

cagcgggggc tggtgtggga tgacgaggac tccgeggacg atageagegt getggacctg 14100
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ggagggagcg gcaacccgtt cgegeacctg cgeccccgece tggggaggat gttttaaaaa 14160

Aadaaaaaaa aagcaagaag catgatgcaa aaattaaata aaactcacca aggccatgge 14220

gaccgagcgt tggtttcttg tgttcccttc agtatgegge gegeggegat gtaccaggag 14280

ggacctcctc cctcttacga gagegtggtg ggecgeggegg cggeggegec ctettctcee 14340

tttgcgtege agetgetgga gecgecgtac gtgectecge getacctgeg gectacgggg 14400

gggagaaaca gcatccgtta ctcggagcetg gegecectgt tecgacaccac ccgggtgtac 14460

ctggtggaca acaagtcgge ggacgtggec tccctgaact accagaacga ccacagcaat 14520

tttttgacca cggtcatcca gaacaatgac tacagcccga gecgaggcecag cacccagacc 14580

atcaatctgg atgaccggtc gcactggggce ggcgacctga aaaccatect gcacaccaac 14640

atgcccaacg tgaacgagtt catgttcacc aataagttca aggcgcegggt gatggtgtcg 14700

cgctcgcaca ccaaggaaga ccgggtggag ctgaagtacg agtgggtgga gttcgagetg 14760

ccagagggca actactccga gaccatgacc attgacctga tgaacaacgc gatcgtggag 14820

cactatctga aagtgggcag gcagaacggg gtcctggaga gecgacatcgg ggtcaagttc 14880

gacaccagga acttccgcect ggggcetggac cccgtgaccg ggetggttat gcceggggtg 14940

tacaccaacg aggccttcca tccegacatce atcctgetge ceggetgegg ggtggacttc 15000

acttacagcc gectgagceaa cctectggge atccgcaage ggecagecctt ccaggaggge 15060

ttcaggatca cctacgagga cctggagggg ggcaacatcc ccgegetect cgatgtggag 15120

gcctaccagg atagcttgaa ggaaaatgag gecgggacagg aggataccge ccccgecgee 15180

tccgecgecg ccgageaggg cgaggatgct getgacaccg cggecgegga cggggeagag 15240

gccgacccecg ctatggtggt ggaggctccc gagcaggagg aggacatgaa tgacagtgeg 15300

gtgcgceggag acaccttcgt cacccggggg gaggaaaagce aageggaggce cgaggecgeg 15360

gccgaggaaa agcaactgge ggcagcageg geggeggegg cgttggecge ggeggageget 15420

gagtctgagg ggaccaagcc cgccaaggag cccgtgatta agecectgac cgaagatage 15480
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aagaagcgca gttacaacct gctcaaggac agcaccaaca ccgegtaccg cagetggtac 15540

ctggcctaca actacggcega cccgtegacg ggggtgegcet cctggaccect getgtgecacg 15600

ccggacgtga cctgeggctc ggagcaggtg tactggtcge tgcccgacat gatgcaagac 15660

cccgtgacct tccgetecac geggeaggte agcaacttee cggtggtgegg cgecgagetg 15720

ctgccegtge actccaagag cttctacaac gaccaggecg tctactcecca getcatccge 15780

cagttcacct ctctgaccca cgtgttcaat cgctttcctg agaaccagat tctggegege 15840

ccgcccgecce ccaccatcac caccgtcagt gaaaacgttc ctgetctcac agatcacggg 15900

acgctaccgc tgegcaacag catcggagga gtccagegag tgaccgttac tgacgccaga 15960

cgccgcacct geecectacgt ttacaaggec ttgggceatag tetegecgeg cgtectttce 16020

agccgcactt tttgagcaac accaccatca tgtccatect gatctcaccc agcaataact 16080

ccggctgggg actgetgege gegeccagea agatgticgg aggggcegagg aagegticcg 16140

agcagcaccc cgtgegegtg cgegggceact tecegegeecc ctggggageg cacaaacgeg 16200

gccgegeggg gegeaccacc gtggacgacg ccatcgactc ggtggtggag caggegegeca 16260

actacaggcc cgeggtctct accgtggacg cggcecatcca gaccgtggtg cggggegege 16320

ggcggtacgc caagctgaag agecgecgga agegegtggce ccgecgecac cgecgecgac 16380

ccggggcecge cgecaaacge gecgecgegg cectgettcg ccgggecaag cgecacgggee 16440

gccgegecge catgagggec gegegecgct tggecgeegg catcaccgee gecaccatgg 16500

ccccccgtac ccgaagacge geggeegecg ccgecgecge cgecatcagt gacatggeca 16560

gcaggcgeceg gggcaacgtg tactgggtgce gegactcggt gaccggeacg cgegtgeccg 16620

tgcgcttecg cececceccgegg acttgagatg atgtgaaaaa acaacactga gtectectget 16680

gttgtgtgta tcccagegge ggeggegege geagegtcat gtccaagege aaaatcaaag 16740

aagagatgct ccaggtcgtc gcgecggaga tectatgggec cccgaagaag gaagagecagg 16800
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attcgaagcc ccgcaagata aagegggtca aaaagaaaaa gaaagatgat gacgatgecg 16860

atggggaggt ggagttcctg cgegecacgg cgeccaggeg ceccggtgeag tggaagggee 16920

ggcgcegtaaa gegegtectg cgecccggea cegeggtggt cttcacgece ggegageget 16980

ccacccggac tttcaagcgce gtctatgacg aggtgtacgg cgacgaagac ctgetggage 17040

aggccaacga gegettcgga gagtttgett acgggaageg tcagegggceg ctggggaagg 17100

aggacctgct ggegctgecg ctggaccagg gcaaccccac ccccagtctg aageccgtga 17160

ccctgecagca ggtgcetgecg agcagegceac cctecgagge gaageggggt ctgaagegeg 17220

agggcggcega cctggegecec accgtgeage tcatggtgece caageggeag aggetggagg 17280

atgtgctgga gaaaatgaaa gtagaccccg gtctgcagec ggacatcagg gtccgeccca 17340

tcaagcaggt ggcgcecgggc cteggegtge agaccgtgga cgtggteate cccaccggca 17400

actcccecge cgecgecacc actaccgetg cctccacgga catggagaca cagaccgatc 17460

ccgecgeagce cgcagecgcea geegeegeeg cgacctecte ggeggaggtg cagacggace 17520

cctggctgec gecggegatg tcageteeccc gegegegteg cgggegeagg aagtacggeg 17580

ccgccaacgce getectgeee gagtacgect tgeatecttc catcgegecc acccecgget 17640

accgaggcta tacctaccgce ccgegaagag ccaagggttc cacccgecgt ccccgecgac 17700

gCgCCgCCge caccacccge cgeecgecgece gecagacgeca geccgeactg getccagtet 17760

ccgtgaggaa agtggcegege gacggacaca ccctggtget geccagggeg cgetaccace 17820

ccagcatcgt ttaaaagcct gttgtggttc ttgcagatat ggeectcact tgecgectcc 17880

gtttcceggt gccgggatac cgaggaggaa gatcgegecg caggaggggt ctggecggee 17940

gcggectgag cggaggcrage cgecgegege accggrggceg acgegecacc agecgacgeca 18000

tgcgcggegg ggtgctgecc ctgttaatcce cectgatege cgeggegate ggegecgtge 18060

ccgggatcge ctecgtggec ttgecaagegt cccagaggcea ttgacagact tgcaaacttg 18120

caaatatgga aaaaaaaacc ccaataaaaa agtctagact ctcacgctcg cttggtectg 18180
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tgactatttt gtagaatgga agacatcaac tttgcgtcge tggccccgeg tcacggetcg 18240

cgcccgttee tgggacactg gaacgatatc ggcaccagca acatgagegg tggegecttc 18300

agttggggct ctctgtggag cggcattaaa agtatcgggt ctgeccgttaa aaattacgge 18360

tcccgggect ggaacageag cacgggcecag atgttgagag acaagttgaa agagcagaac 18420

ttccagcaga aggtggtgga gggcctggec tccggeatca acggggtggt ggacctggee 18480

aaccaggccg tgcagaataa gatcaacagce agactggacc cccggecgece ggtggaggag 18540

gtgccgecgg cgetggagac ggtgtcccec gatgggegtg gcgagaageg cccgeggeee 18600

gatagggaag agaccactct ggtcacgcag accgatgagce cgeccccgta tgaggaggee 18660

ctgaagcaag gtctgeccac cacgeggecc atcgegecca tggecaccgg ggtggtggege 18720

cgccacaccc ccgecacget ggacttgect ccgeecgecg atgtgecgcea gcagcagaag 18780

gcggceacagc cgggeccgec cgegaccgec teeegttect cegeeggtec tetgegecge 18840

gcggcecageg geeceecgegg gggggtegeg aggcacggcea actggeagag cacgetgaac 18900

agcatcgtgg gtctggggst gcggtecgtg aagegecgec gatgetactg aatagettag 18960

ctaacgtgtt gtatgtgtgt atgcgeccta tgtcgecgec agaggagctg ctgagtcgec 19020

gcegttcgeg cgeccaccac caccgecact ccgeecctca agatggegac cccatcgatg 19080

atgccgcagt ggtcgtacat gcacatctcg ggccaggacg ccteggagta cctgagecce 19140

gggctggtgc agttcgeccg cgeccaccgag agcetacttca gectgagtaa caagtttagg 19200

aaccccacgg tggcgeccac gcacgatgtg accaccgacc ggtetcageg cctgacgetg 19260

cggttcattc ccgtggaccg cgaggacacc gegtactcgt acaaggegeg gttcaccctg 19320

gccgtgggcg acaaccgegt getggacatg gecteccacct actttgacat ccgeggggtg 19380

ctggaccggg gtcccacttt caagecctac tetggecaccg cctacaacte cctggeccce 19440

aagggcgctc ccaactcctg cgagtgggag caagaggaaa ctcaggcagt tgaagaagca 19500
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gcagaagagg aagaagaaga tgctgacggt caagctgagg aagagcaagc agctaccaaa 19560

aagactcatg tatatgctca ggctcccctt tctggecgaaa aaattagtaa agatggtctg 19620

caaataggaa cggacgctac agctacagaa caaaaaccta tttatgcaga ccctacattc 19680

cagcccgaac cccaaatcgg ggagtcccag tggaatgagg cagatgctac agtcgecgge 19740

ggtagagtgc taaagaaatc tactcccatg aaaccatgcet atggttccta tgcaagaccc 19800

acaaatgcta atggaggtca gggtgtacta acggcaaatg cccagggaca gctagaatct 19860

caggttgaaa tgcaattctt ttcaacttct gaaaacgccc gtaacgagge taacaacatt 19920

cagcccaaat tggtgctgta tagtgaggat gtgcacatgg agaccccgga tacgcacctt 19980

tcttacaagc ccgcaaaaag cgatgacaat tcaaaaatca tgetgggtca gcagtccatg 20040

cccaacagac ctaattacat cggcttcaga gacaacttta tcggectcat gtattacaat 20100

agcactggca acatgggagt gcttgcaggt caggectctc agttgaatge agtggtggac 20160

ttgcaagaca gaaacacaga actgtcctac cagcetcttge ttgattccat gggtgacaga 20220

accagatact tttccatgtg gaatcaggca gtggacagtt atgacccaga tgttagaatt 20280

attgaaaatc atggaactga agacgagctc cccaactatt gtttcectct gggtggecata 20340

ggggtaactg acacttacca ggctgttaaa accaacaatg gcaataacgg gggccaggtg 20400

acttggacaa aagatgaaac ttttgcagat cgcaatgaaa taggggtggg aaacaatttc 20460

gctatggaga tcaacctcag tgccaacctg tggagaaact tectgtactc caacgtggeg 20520

ctgtacctac cagacaagct taagtacaac ccctccaatg tggacatctc tgacaacccc 20580

aacacctacg attacatgaa caagcgagtg gtggccccgg ggetggtgga ctgetacatc 20640

aacctgggcg cgegctggte getggactac atggacaacg tcaacccctt caaccaccac 20700

cgcaatgegg gectgegeta ccgetecatg ctectgggea acgggegceta cgtgeecttc 20760

cacatccagg tgccccagaa gttctttgec atcaagaacc tectectect gecgggetee 20820

tacacctacg agtggaactt caggaaggat gtcaacatgg tcctccagag ctetctgggt 20880
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aacgatctca gggtggacgg ggccagceatc aagttcgaga geatctgect ctacgccacc 20940

ttcttcccca tggeccacaa cacggectce acgetcgagg ccatgetcag gaacgacacc 21000

aacgaccagt ccttcaatga ctacctctcc gececgecaaca tgetctacce catacccgee 21060

aacgccacca acgtecccat cteccatecec tegegeaact gggeggectt ccgeggetgg 21120

gccttcaccc gectcaagac caaggagacc cectecctgg getegggatt cgaccectac 21180

tacacctact cgggctccat tcectacctg gacggceacct tctacctcaa ccacactttc 21240

aagaaggtct cggtcacctt cgactcctcg gtcagetgge cgggcaacga ccgtetgete 21300

acccccaacg agttcgagat caagegcetceg gtcgacgggg agggctacaa cgtggeccag 21360

tgcaacatga ccaaggactg gttcctggtc cagatgctgg ccaactacaa catcggetac 21420

cagggcttct acatcccaga gagctacaag gacaggatgt actccttctt caggaacttc 21480

cagcccatga gceggeaggt ggtggaccag accaagtaca aggactacca ggaggtggege 21540

atcatccacc agcacaacaa ctegggcettc gtgggctacc tcgeccccac catgegegag 21600

ggacaggcct acccegecaa cttecectat ccgetcatag gcaagaccge ggtcgacage 21660

atcacccaga aaaagttcct ctgcgaccge accctetgge geateccctt ctccagcaac 21720

ttcatgtcca tgggtgcgcet cteggacctg ggccagaact tgetctacge caactccgee 21780

cacgccctcg acatgacctt cgaggtcgac cccatggacg agcccaccct tetctatgtt 21840

ctgttcgaag tctttgacgt ggtccgggtc caccagecge accgeggegt catcgagacc 21900

gtgtacctgc gtacgcecectt ctcggecgge aacgccacca cctaaagaag caagecgcag 21960

tcatcgecgce ctgeatgecg tegggttcca ccgagcaaga getcagggece atcgtcagag 22020

acctgggatg cgggccctat tttttgggca ccttcgacaa gegctteect ggetttgtct 22080

ccccacacaa getggectge gecategtca acacggecgg ccgegagacce gggggegtge 22140

actggctggc cttcgectgg aacccgegct ccaaaacatg cttectcettt gaccecttcg 22200
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gcttttcgga ccageggcetc aagcaaatct acgagttcga gtacgagggc ttgetgegte 22260

gcagcgcecat cgectecteg cccgaccget gegtcaccct cgaaaagtcc acccagaccg 22320

tgcaggggcc cgactcggec gectgeggtce tettctgetg catgtttctg cacgectttg 22380

tgcactggcc tcagagtccc atggaccgea accccaccat gaacttgetg acgggggtge 22440

ccaactccat gctccagage ccccaggtceg ageccaccct gegecgeaac caggageage 22500

tctacagctt cctggagcege cactcgectt acttccgecg ccacagegea cagatcagga 22560

gggccacctc cttctgecac ttgcaagaga tgcaagaagg gtaataacga tgtacacact 22620

ttttttctca ataaatggca tctttttatt tatacaagcet ctctggggta ttcatttccc 22680

accaccaccc gecgttgtcg ccatctggcet ctatttagaa atcgaaaggg ttctgecggg 22740

agtcgeegtg cgecacggge agggacacgt tgegatactg gtagegggtg ccccacttga 22800

actcgggcac caccaggcga ggcagctcgg ggaagttttc gctccacagg ctgegggtca 22860

gcaccagcgc gttcatcagg tcgggcgecg agatcttgaa gtcgeagttg gggecgecge 22920

cctgcgegeg cgagttgegg tacaccgggt tgcageactg gaacaccaac agegeecgggt 22980

gcttcacgct ggeccageacg ctgeggtcgg agatcagetc ggegtecagg tectecgegt 23040

tgctcagege gaacggggtc atcttgggca cttgecgecc caggaaggge gegtgecccg 23100

gtttcgagtt gcagtcgcag cgcageggga tcagcaggtg cccgtgeecg gactcggegt 23160

tggggtacag cgcgegceatg aaggectgea tetggeggaa ggecatctgg gecttggege 23220

cctccgagaa gaacatgcecg caggacttge ccgagaactg gtttgegggg cagetggegt 23280

cgtgcaggca gcagegegeg teggtgttgg cgatctgeac cacgttgege ccccaccggt 23340

tcttcacgat cttggecttg gacgattgcet ccttcagege gegetgeecg ttctcgetgg 23400

tcacatccat ctcgatcaca tgttecttgt tcaccatgct getgecgtge agacacttca 23460

gctcgececte cgteteggtg cageggtgct geccacagege gecageecgtg ggctcgaaag 23520

acttgtaggt cacctccgeg aaggactgea ggtacccctg caaaaagegg cccatcatgg 23580
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tcacgaaggt cttgttgctg ctgaaggtca gectgcagecc geggtgctece tegttcagee 23640

aggtcttgca cacggcecgece agegectcca cctggteggg cagceatcttg aagttcacct 23700

tcagctcatt ctccacgtgg tacttgtcca tcagegtgeg cgecgectec atgeecttct 23760

cccaggccga caccagegge aggcetcacgg ggttcttcac catcaccgtg geccgecgect 23820

ccgecgegcet ttcgetttee gececgetgt tetettecte ttectectet tectegecge 23880

cgcccactcg cageccccge accacggggt cgtettectg caggegetge accttgeget 23940

tgccgttgeg ceccctgettg atgegeacgg gegggtiget gaageccacce atcaccageg 24000

cggcctcttc ttgetegtec tegetgteca gaatgaccte cggggagggg gggtiggtca 24060

tcctcagtac cgaggceacgc ttctttttct tectgggggc gttcgecage tecgeggetg 24120

cggccgetge cgaggtcgaa ggecgagggc tgggcgtgcg cggeaccage gegtectgeg 24180

agccgtectc gtectecteg gactcgagac ggaggegggce ccgettette gggggegege 24240

g8gecggceg aggegecgec ggegacggag acggggacga gacategtec agggtggetg 24300

gacggcgggc cgegeegegt cecgegetegg ggetggtcete gegetggtec tettcccgac 24360

tggccatctc ccactgctec tictectata ggcagaaaga gatcatggag tctctcatge 24420

gagtcgagaa ggaggaggac agcctaaccg cccectetga geecteccacc accgecgeca 24480

ccaccgccaa tgeecgeegeg gacgacgege ccaccgagac caccgecagt accaccctece 24540

ccagcgacgc acccccgctc gagaatgaag tgctgatcga gecaggacccg ggttttgtga 24600

gcggagagga ggatgaggte gatgagaagg agaaggagga ggtcgecgec tcagtgeccaa 24660

aagaggataa aaagcaagac caggacgacg cagataagga tgagacagca gtcgggcggg 24720

ggaacggaag ccatgatgct gatgacggct acctagacgt gggagacgac gtgctgetta 24780

agcacctgca ccgecagtge gtcatcgtct gecgacgegcet gcaggagege tgegaagtge 24840

ccctggacgt ggecggaggtc agecgegect acgageggca cctettegeg ccgeacgtge 24900
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cccccaageg ccgggagaac ggecacctgeg ageccaaccce gegtetcaac ttctaccegg 24960

tcttcgeggt acccgaggtg ctggecacct accacatctt tttccaaaac tgcaagatce 25020

ccctetectg ccgegecaac cgecacccgeg ccgacaaaac cctgaccctg cggeagggeg 25080

cccacatacc tgatatcgcc tctctggagg aagtgcccaa gatcttcgag ggtcteggte 25140

gcgacgagaa acgggeggceg aacgctctge acggagacag cgaaaacgag agtcactcgg 25200

ggetgctggt ggagctcgag ggcgacaacg cgegectgge cgtactcaag cgecageatag 25260

aggtcaccca ctttgectac ccggegetca acctgeccce caaggtcatg agtgtggtca 25320

tgggcgagct catcatgege cgegeccage cectggecge ggatgeaaac ttgcaagagt 25380

cctccgagga aggectgecc geggtcageg acgagceaget ggegegetgg ctggagacce 25440

gcgaccccge gecagetggag gageggegea agcetcatgat ggecgeggtg ctggtcaccg 25500

tggagctcga gtgtctgeag cgcttcttcg cggaccccga gatgcagege aagetcgagg 25560

agaccctgca ctacaccttc cgccagggct acgtgegceca ggectgeaag atctccaacg 25620

tggagctctg caacctggtc tectacctgg geatcectgea cgagaaccge ctegggecaga 25680

acgtcctgca ctccaccctc aaaggggagg cgegecgega ctacatcege gactgegect 25740

acctcttect ctgetacacc tggcagacgg ccatgggggt ctggcageag tgectggagg 25800

agcgcaacct caaggagctg gaaaagctcc tcaagegceac cctcagggac ctctggacgg 25860

gcttcaacga gegeteggtg gecgecgege tggeggacat catctttcce gagegectge 25920

tcaagaccct gcagcagggc ctgeeccgact tcaccageca gagcatgetg cagaacttca 25980

ggactttcat cctggagcege tegggeatec tgecggecac ttgetgegeg ctgeccageg 26040

acttcgtgcc catcaagtac agggagtgcc cgeegecget ctggggecac tgetacctet 26100

tccagcetgge caactacctc gectaccact cggacctcat ggaagacgtg ageggegagg 26160

gcctgctega gtgecactge cgetgeaacc tetgecacgec ccaccgcetct ctagtctgca 26220

acccgcagct gctcagegag agtcagatta tcggtacctt cgagetgeag ggteectcge 26280
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ctgacgagaa gtccgegget ccagggetga aactcactece ggggcetgtgg acttccgect 26340

acctacgcaa atttgtacct gaggactacc acgcccacga gatcaggttc tacgaagacc 26400

aatcccgecec geccaaggeg gagetcaccg cctgegtcat cacccagggg cacatectgg 26460

gccaattgca agccatcaac aaageccgcece gagagttctt gctgaaaaag ggtegggggg 26520

tgtacctgga cccccagtec ggegaggagce taaacccget acccccgecg ccgecccage 26580

agcgggacct tgcttcccag gatggcaccc agaaagaagc agcagecgece geegeegeeg 26640

cagccataca tgcttctgga ggaagaggag gaggactggg acagtcaggce agaggaggtt 26700

tcggacgagg agcaggagga gatgatggaa gactgggagg aggacagcag cctagacgag 26760

gaagcttcag aggccgaaga ggtggcagac gcaacaccat cgeccteggt cgcageccece 26820

tcgeeggggc cecctgaaatc cteccgaaccc agecaccageg ctataaccte cgetecteccg 26880

gcgecggege cacccgeccg cagacccaac cgtagatggg acaccacagg aaccggggtc 26940

ggtaagtcca agtgcccgec gecgecaccg cagcageage agcageageg ccagggetac 27000

cgctcgtgge gecgggeacaa gaacgecata gtegectgcet tgcaagactg cgggggecaac 27060

atctctttcg cccgecgcett cctgetattc caccacgggg tegectttee ccgeaatgte 27120

ctgcattact accgtcatct ctacagcccc tactgcageg gegacccaga ggeggecageg 27180

gcagccacag cggcgaccac cacctaggaa gatatcctec gecgggcaaga cageggecage 27240

agcggcecagg agacccgegg cageagegge gggagegetg ggegeactge gectetegee 27300

caacgaaccc ctctcgaccc gggagctcag acacaggatc ttccecactt tgtatgeccat 27360

cttccaacag agcagaggcc aggagcagga gctgaaaata aaaaacagat ctctgegetc 27420

cctcacccge agctgtctgt atcacaaaag cgaagatcag cttcggegcea cgetggagga 27480

cgcggaggca ctcttcagca aatactgege getcactctt aaagactage tecgegeect 27540

tctcgaattt aggcgggaga aaactacgtc atcgecggec gecgeccage ccgeccagee 27600
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gagatgagca aagagattcc cacgccatac atgtggagct accagccgea gatgggactc 27660

gcggegggag cggeccagga ctactccacce cgeatgaact acatgagege gggaccccac 27720

atgatctcac aggtcaacgg gatccgecgec cagcgaaacc aaatactget ggaacaggeg 27780

gccatcaccg ccacgecccg ccataatctc aacccccgaa attggeccge cgeectegtg 27840

taccaggaaa ccccctecge caccaccgta ctacttccge gtgacgecca ggecgaagtc 27900

cagatgacta actcaggggc gcagctcgeg ggeggctttc gtcacggggce geggecgete 27960

cgaccaggta taagacacct gatgatcaga ggccgaggta tccagctcaa cgacgagtcg 28020

gtgagctctt cgcteggtcet ccgtecggac ggaactttce agetcgecgg atccggecge 28080

tcttcgttca cgecccgeca ggegtacctg actctgeaga cctegtecte ggageecccge 28140

tccggeggca teggaaccct ccagttcgtg gaggagttcg tgeccteggt ctacttcaac 28200

cccttctegg gacctcecgg acgctaccce gaccagttca ttccgaactt tgacgeggtg 28260

aaggactcgg cggacggcta cgactgaatg tcaggtgtcg aggcagagca gettcgectg 28320

agacacctcg agcactgccg ccgeccacaag tgettcgecce geggttctgg tgagttctge 28380

tactttcagc tacccgagga geataccgag gggecggege acggegtecg cctgaccace 28440

cagggcgagg ttacctgttc cctcatccgg gagtttacce tecgteccct getagtggag 28500

cgggageggg gtcectgtgt cctaactate gectgeaact gecctaacce tggattacat 28560

caagatcttt gctgtcatct ctgtgctgag tttaataaac gctgagatca gaatctactg 28620

gggctcctgt cgecatectg tgaacgcecac cgtettcacc caccccgace aggeccagge 28680

gaacctcacc tgcggtctge atcggagggce caagaagtac ctcacctggt acttcaacgg 28740

cacccccttt gtggtttaca acagcttcga cggggacgga gtctccctga aagaccaget 28800

ctccggtctc agctactcca tccacaagaa caccacccte caactcttec ctecectacct 28860

gccgggaacc tacgagtgeg tcaccggecg ctgecacccac ctcacccgec tgatcgtaaa 28920

ccagagcttt ccgggaacag ataactccct cttccccaga acaggaggtg agctcaggaa 28980
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actcccecggg gaccagggeg gagacgtacc ttcgaccctt gtggggttag gattttttat 29040

taccgggttg ctggctcttt taatcaaagt ttccttgaga tttgttcttt ccttctacgt 29100

gtatgaacac ctcaacctcc aataactcta ccctttcttc ggaatcaggt gacttctctg 29160

aaatcgggct tggtgtgctg cttactctgt tgattttttt ccttatcata ctcagecttc 29220

tgtgcctcag getegecgec tgetgegeac acatctatat ctactgetgg ttgetcaagt 29280

gcaggggtcg ccacccaaga tgaacaggta catggtccta tcgatcctag gectgetgge 29340

cctggceggec tgcagegecg ccaaaaaaga gattaccttt gaggagececg cttgcaatgt 29400

aactttcaag cccgagggtg accaatgcac caccctegtc aaatgegtta ccaatcatga 29460

gaggctgcgc atcgactaca aaaacaaaac tggccagttt gcggtctata gtgtgtttac 29520

gcccggagac ccctctaact actetgtcac cgtettccag ggecggacagt ctaagatatt 29580

caattacact ttcccttttt atgagttatg cgatgcggtc atgtacatgt caaaacagta 29640

caacctgtgg ccteectete cccaggegtg tgtggaaaat actgggtctt actgetgtat 29700

ggctttcgca atcactacgce tegetctaat ctgecacggtg ctatacataa aattcaggca 29760

gaggcgaatc tttatcgatg aaaagaaaat gecttgatcg ctaacaccgg ctttctatct 29820

gcagaatgaa tgcaatcacc tccctactaa tcaccaccac cctecttgeg attgeccatg 29880

ggttgacacg aatcgaagtg ccagtggggt ccaatgtcac catggtgggc cccgecggeca 29940

attccaccct catgtgggaa aaatttgtcc gcaatcaatg ggttcatttc tgctctaacc 30000

gaatcagtat caagcccaga gecatctgeg atgggcaaaa tctaactctg atcaatgtge 30060

aaatgatgga tgctgggtac tattacgggc agcggggaga aatcattaat tactggegac 30120

cccacaagga ctacatgctg catgtagtcg aggcacttcc cactaccacc cccactacca 30180

cctcteeccac caccaccacc actactacta ctactactac tactactact actaccacta 30240

ccgctgeecg ccatacccge aaaagcacca tgattagcac aaagceccect cgtgetcact 30300
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cccacgeegg cgggeccate ggtgegacct cagaaaccac cgagcetttge ttctgecaat 30360

gcactaacgc cagcgctcat gaactgttcg acctggagaa tgaggatgtc cagcagaget 30420

ccgcttgect gacccaggag getgtggage ccgtigecct gaageagatc ggtgattcaa 30480

taattgactc ttcttctttt gccactcecg aataccctec cgattctact ttccacatca 30540

cgggtaccaa agaccctaac ctctctttct acctgatgcet getgetctgt atctctgtgg 30600

tctcttcecge getgatgtta ctggggatgt tetgetgect gatctgecge agaaagagaa 30660

aagctcgctc tcagggccaa ccactgatge ccttceecta cecccccggat tttgcagata 30720

acaagatatg agctcgctge tgacactaac cgctttacta gectgegete taacccttgt 30780

cgcttgcgac tcgagattcc acaatgtcac agctgtggca ggagaaaatg ttactttcaa 30840

ctccacggcece gatacccagt ggtcgtggag tggctcaggt agetacttaa ctatctgcaa 30900

tagctccact tccceceggea tatccccaac caagtaccaa tgeaatgeca gectgtticac 30960

cctcatcaac gcttccaccc tggacaatgg actctatgta ggcetatgtac cctttggtgg 31020

gcaaggaaag acccacgctt acaacctgga agttcgccag cccagaacca ctacccaage 31080

ttctcccacc accaccacca ccaccaccat caccagcage agcagcagea gecagccacag 31140

cagcagcagc agattattga ctttggtttt ggccagctca tctgecgceta cccaggecat 31200

ctacagctct gtgcccgaaa ccactcagat ccaccgecca gaaacgacca ccgeccaccac 31260

cctacacacc tccagegatc agatgccgac caacatcacc cecttggetc ttcaaatggg 31320

acttacaagc cccactccaa aaccagtgga tgeggecgag gtetecgecc tegtcaatga 31380

ctggegcgggg ctgggaatgt ggtggticge cataggeatg atggegcetct gectgettct 31440

gctctggctce atctgetgec teccaccgeag gegagecaga ccccecatct atagacccat 31500

cattgtcctg aaccccgata atgatgggat ccatagattg gatggcctga aaaacctact 31560

tttttctttt acagtatgat aaattgagac atgcctcgea ttttcttgta catgttectt 31620

ctcccacctt ttctggggtg ttctacgcetg gecgetgtgt ctcacctgga ggtagactge 31680
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ctctcaccct tcactgtcta cctgctttac ggattggtca ccctcactct catctgcage 31740

ctaatcacag taatcatcgc cttcatccag tgcattgatt acatctgtgt gcgectcgca 31800

tacttcagac accacccgca gtaccgagac aggaacattg cccaacttct aagactgectc 31860

taatcatgca taagactgtg atctgecttc tgatcctctg catectgecc accctcacct 31920

cctgccagta caccacaaaa tcteccgegea aaagacatgce ctectgecge ttcacccaac 31980

tgtggaatat acccaaatgc tacaacgaaa agagcgagct ctccgaagct tggetgtatg 32040

gggtcatctg tgtcttagtt ttctgcagca ctgtctttge cctcataatc tacccctact 32100

ttgatttggg atggaacgcg atcgatgcca tgaattaccc cacctttceec gcacccgaga 32160

taattccact gcgacaagtt gtacccgttg tegttaatca acgeccccca tecectacge 32220

ccactgaaat cagctacttt aacctaacag gcggagatga ctgacgcecct agatctagaa 32280

atggacggca tcagtaccga gcagcgtctc ctagagagge gcaggcaggce ggetgagcaa 32340

gagcgcectca atcaggagcet ccgagatctc gttaacctge accagtgcaa aagaggecatc 32400

ttttgtctgg taaagcaggc caaagtcacc tacgagaaga ccggcaacag ccaccgectc 32460

agttacaaat tgcccaccca gegecagaag ctggtgctca tggtgggtga gaatcccate 32520

accgtcaccc agcactcggt agagaccgag gggtgtctge actcccectg teggggtcca 32580

gaagacctct gcaccctggt aaagaccctg tgeggtctca gagatttagt ccectttaac 32640

taatcaaaca ctggaatcaa taaaaagaat cacttactta aaatcagaca gcaggtctct 32700

gtccagttta ttcagcagca cctecttecce ctecteccaa ctetggtact ccaaacgect 32760

tctggeggea aacttectce acaccctgaa gggaatgtca gattcttget cctgtcecte 32820

cgcacccact atcttcatgt tgttgcagat gaagcgcacc aaaacgtctg acgagagett 32880

caaccccgtg tacccctatg acacggaaag cggcecctecc teegteectt tectcaccce 32940

tcecttcgtg tetcecgatg gattccaaga aagtceccce ggggtectgt ctetgaacct 33000
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ggccgagecc ctggtcactt cccacggceat getcgeectg aaaatgggaa gtggectctc 33060

cctggacgac gctggcaacc tcacctctca agatatcacc accgetagec ctccectcaa 33120

aaaaaccaag accaacctca gectagaaac ctcatceecc ctaactgtga gcacctcagg 33180

cgccctcacc gtagcagecg ccgetecect ggeggtggece ggcacctece tcaccatgca 33240

atcagaggcc cccctgacag tacaggatgce aaaactcacc ctggecacca aaggeccect 33300

gaccgtgtct gaaggcaaac tggcecttgea aacatcggec ccgetgacgg ccgetgacag 33360

cagcaccctc acagtcagtg ccacaccacc ccttagcaca agcaatggca gettgggtat 33420

tgacatgcaa gcceccattt acaccaccaa tggaaaacta ggacttaact ttggegetce 33480

cctgcatgtg gtagacagcc taaatgcact gactgtagtt actggccaag gtcttacgat 33540

aaacggaaca gcectacaaa ctagagtctc aggtgecctc aactatgaca catcaggaaa 33600

cctagaattg agagctgcag ggggtatgcg agttgatgca aatggtcaac ttatccttga 33660

tgtagcttac ccatttgatg cacaaaacaa tctcagcctt aggcttggac agggaccect 33720

gtttgttaac tctgcccaca acttggatgt taactacaac agaggcectct acctgttcac 33780

atctggaaat accaaaaagc tagaagttaa tatcaaaaca gccaagggtc tcatttatga 33840

tgacactgct atagcaatca atgcgggtga tgggctacag tttgactcag gctcagatac 33900

aaatccatta aaaactaaac ttggattagg actggattat gactccagca gagccataat 33960

tgctaaactg ggaactggcc taagctttga caacacaggt gccatcacag taggcaacaa 34020

aaatgatgac aagcttacct tgtggaccac accagaccca tcccctaact gtagaatcta 34080

ttcagagaaa gatgctaaat tcacacttgt tttgactaaa tgcggeagtc aggtgttgge 34140

cagcgtttct gttttatctg taaaaggtag ccttgegecc atcagtggcea cagtaactag 34200

tgctcagatt gtcctcagat ttgatgaaaa tggagttcta ctaagcaatt cttcecttga 34260

ccctcaatac tggaactaca gaaaaggtga ccttacagag ggcactgcat ataccaacge 34320

agtgggattt atgcccaacc tcacagecata cccaaaaaca cagagccaaa ctgctaaaag 34380
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caacattgta agtcaggttt acttgaatgg ggacaaatcc aaacccatga ccctcaccat 34440

taccctcaat ggaactaatg aaacaggaga tgccacagta agcacttact ccatgtcatt 34500

ctcatggaac tggaatggaa gtaattacat taatgaaacg ttccaaacca actccttcac 34560

cttctcctac atcgeccaag aataaaaagc atgacgcetgt tgatttgatt caatgtgttt 34620

ctgttttatt ttcaagcaca acaaaatcat tcaagtcatt cttccatctt agcttaatag 34680

acacagtagc ttaatagacc cagtagtgca aagccccatt ctagcttata gatcagacag 34740

tgataattaa ccaccaccac caccatacct tttgattcag gaaatcatga tcatcacagg 34800

atcctagtct tcaggecgec ccctecctec caagacacag aatacacagt cctctcccce 34860

cgactggctt taaataacac catctggttg gtcacagaca tgttcttagg ggttatattc 34920

cacacggtct cctgecegege caggegcteg teggtgatgt tgataaactc tceccggecage 34980

tcgctcaagt tcacgtcgct gtccageggce tgaacctecg getgacgega taactgtgeg 35040

accggctgct ggacgaacgg aggecgegec tacaaggggg tagagtcata atcctcggtc 35100

aggatagggc ggtgatgcag cagcagcgag cgaaacatct getgeegeeg cegetecgte 35160

cggcaggaaa acaacacgcc ggtggtctec teccgegataa tecgeaccge cegecageate 35220

agcttcctcg ttctecgege gcageaccte acccttatct cgetcaaatc ggegecagtag 35280

gtacagcaca gcaccacgat gttattcatg atcccacagt gcagggegct gtatccaaag 35340

ctcatgccgg gaaccaccge ccccacgtgg ccatcgtacc acaagcegcac gtaaatcaag 35400

tgtcgacccc tcatgaacge getggacaca aacattactt ccttgggcat gttgtaattc 35460

accacctccc ggtaccagat aaacctctgg ttgaacaggg caccttccac caccatcctg 35520

aaccaagagg ccagaacctg cccaccggct atgcactgca gggaacccgg gttggaacaa 35580

tgacaatgca gactccaagg ctcgtaaccg tggatcatcc ggctgetgaa ggeatcgatg 35640

ttggcacaac acagacacac gtgcatgcac tttctcatga ttagcagctc ttccctegtc 35700

139



aggatcatat cccaaggaat aacccattct tgaatcaacg taaaacccac acagcaggga 35760

aggcctcgca cataactcac gttgtgcatg gtcagcegtgt tgcattccgg aaacagegga 35820

tgatccteca gtatcgaggce gegggtetcec tictcacagg gaggtaaagg gteccctgetg 35880

tacggactgc gececgggacga ccgagatcgt gttgagegta gtgtcatgga aaagggaacg 35940

ccggacgtgg tcatacttct tgaagcagaa ccaggttcge gegtggeagg cctecttgeg 36000

tctgeggtct cgecgtctag ctegetecgt gtgatagttg tagtacagec actcccgcag 36060

agcgtcgagg cgcaccctgg cttecggatce tatgtagact ccgtcettgea ccgeggeecct 36120

gataatatcc accaccgtag aataagcaac acccagccaa gcaatacact cgetctgega 36180

gcggcagaca ggaggageegg gcagagatgg gagaaccatg ataaaaaact ttttttaaag 36240

aatattttcc aattcttcga aagtaagatc tatcaagtgg cagcgcetecc cteccactgge 36300

gcggtcaaac tctacggcca aagcacagac aacggcattt ctaagatgtt ccttaatgge 36360

gtccaaaaga cacaccgctc tcaagttgca gtaaactatg aatgaaaacc catccggetg 36420

attttccaat atagacgcgc cggcagegtc caccaaaccc agataatttt cttctctcca 36480

gcggtttacg atctgtctaa gcaaatccct tatatcaagt ccgaccatge caaaaatctg 36540

ctcaagagcg ccctccacct tcatgtacaa gcagegceatc atgattgcaa aaattcaggt 36600

tcttcagaga cctgtataag attcaaaatg ggaacattaa caaaaattcc tctgtcgege 36660

agatcccttc gcagggcaag ctgaacataa tcagacaggt ccgaacggac cagtgaggce 36720

aaatccccac caggaaccag atccagagac cctatactga ttatgacgeg catactcggg 36780

gctatgctga ccagegtagce geccgatgtag gegtgetgea tgggeggega gataaaatge 36840

aaagtgctgg ttaaaaaatc aggcaaagec tcgegcaaaa aagcetaacac atcataatca 36900

tgctcatgca ggtagttgca ggtaagctca ggaaccaaaa cggaataaca cacgattttc 36960

ctctcaaaca tgacttcgeg gatactgcgt aaaacaaaaa attataaata aaaaattaat 37020

taaataactt aaacattgga agcctgtctc acaacaggaa aaaccacttt aatcaacata 37080
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agacgggcca cgggcatgece ggcatagecg taaaaaaatt ggteccccgtg attaacaagt 37140
accacagaca gctceecggt catgtcgggg gtcatcatgt gagactctgt atacacgtct 37200
ggattgtgaa catcagacaa acaaagaaat cgagccacgt agcccggagg tataatcacc 37260
cgcaggcgga ggtacagcaa aacgaccccc ataggaggaa tcacaaaatt agtaggagaa 37320
aaaaatacat aaacaccaga aaaaccctgt tgctgaggca aaatagcgec ctceccgatcc 37380
aaaacaacat aaagcgcttc cacaggagca gccataacaa agacccgagt cttaccagta 37440
aaagaaaaaa gatctctcaa cgcagcacca gcaccaacac ttcgcagtgt aaaaggccaa 37500
gtgccgagag agtatatata ggaataaaaa gtgacgtaaa cgggcaaagt ccaaaaaacg 37560
cccagaaaaa ccgecacgcega acctacgecc cgaaacgaaa geccaaaaaac actagacact 37620
cccttecgge gtcaacttece gettteccac getacgtcac ttcccecggt caaacaaact 37680
acatatcccg aacttccaag tecgecacgec caaaacaccg cctacacctc cccgeccgee 37740
ggcccgeccc cggacccgec tececgececg cgecgeccat cteattatca tattggettc 37800
aatccaaaat aaggtatatt attgatgatg 37830

<210>11

<211> 37559

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic

polynucleotide"

<400> 11
catcatcaat aatatacctt attttggatt gaagccaata tgataatgag atgggceggeg 60

cggegeggsg cgeggggegg gaggeggstt tgggggeggg ccggegggeg gggesgtgty 120

gcggaagtgg actttgtaag tgtggcggat gtgacttgcet agtgecgggce geggtaaaag 180
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tgacgttttic cgtgcgegac aacgeccccg ggaagtgaca tttttecccge ggtttttace 240

ggatgttgta gtgaatttgg gcgtaaccaa gtaagatttg gecattttcg cgggaaaact 300

gaaacgggga agtgaaatct gattaatttt gcgttagtca taccgegtaa tatttgtcta 360

gggccgaggg actttggecg attacgtgga ggactcgecc aggtgttttt tgaggtgaat 420

ttccgegttc cgggtcaaag tetgegtttt attattatag gatatcccat tgcatacgtt 480

gtatccatat cataatatgt acatttatat tggctcatgt ccaacattac cgecatgttg 540

acattgatta ttgactagtt attaatagta atcaattacg gggtcattag ttcatagccc 600

atatatggag ttccgegtta cataacttac ggtaaatggce ccgectgget gaccgcccaa 660

cgacccccge ccattgacgt caataatgac gtatgttccc atagtaacge caatagggac 720

tttccattga cgtcaatggg tggagtattt acggtaaact gecccacttgg cagtacatca 780

agtgtatcat atgccaagta cgcceectat tgacgtcaat gacggtaaat ggeeccgectg 840

gcattatgcc cagtacatga ccttatggga ctttcctact tggcagtaca tctacgtatt 900

agtcatcgct attaccatgg tgatgcggtt ttggcagtac atcaatgggce gtggatagcg 960

gtttgactca cggggatttc caagtctcca ccccattgac gtcaatggga gtttgttttg 1020

gcaccaaaat caacgggact ttccaaaatg tcgtaacaac tccgecccat tgacgcaaat 1080

gggcggtagg cgtgtacggt gggaggtcta tataagcaga getctcccta tcagtgatag 1140

agatctccct atcagtgata gagatcgtcg acgagctcgt ttagtgaacc gtcagatcge 1200

ctggagacgc catccacgct gttttgacct ccatagaaga caccgggacc gatccagect 1260

ccgeggeegg gaacggtgcea ttggaacgeg gattccecgt geccaagagtg agatcttccg 1320

tttatctagg taccagatat cgccaccatg gaactgctga tectgaagge caacgeccatc 1380

accaccatcc tgaccgecgt gaccttctge ttcgecageg gccagaacat caccgaggaa 1440

ttctaccaga gcacctgtag cgecgtgagce aagggctacc tgagegecct gagaaccgge 1500

tggtacacca gegtgatcac catcgagctg agcaacatca aagaaaacaa gtgcaacgge 1560
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accgacgcca aagtgaagct gatcaagcag gaactggaca agtacaagaa cgecgtgacc 1620

gagctgcagc tgctgatgca gagcaccccc gecaccaaca accgggecag acgggagetg 1680

ccccggttca tgaactacac cctgaacaac gccaaaaaga ccaacgtgac cctgagcaag 1740

aagcggaagc ggeggttect gggctttctg ctgggcegtgg gcagegecat tgecagegge 1800

gtggccgtgt ctaaggtgct gcacctggaa ggcgaagtga acaagatcaa gagegeectg 1860

ctgagcacca acaaggccgt ggtgtccctg agcaacggeg tgagegtget gaccagcaag 1920

gtgctggatc tgaagaacta catcgacaag cagctgcetgce ccatcgtgaa caagcagage 1980

tgcagcatca gcaacatcga gacagtgatc gagttccagc agaagaacaa ccggetgetg 2040

gaaatcaccc gggagttcag cgtgaacgcc ggegtgacca cccctgtgte cacctacatg 2100

ctgaccaaca gcgagctgct gagectgatc aacgacatge ccatcaccaa cgaccagaaa 2160

aagctgatga gcaacaacgt gcagatcgtg cggcagcaga gctactccat catgtccatc 2220

atcaaagaag aggtgctggce ctacgtggtg cagctgeccc tgtacggegt gatcgacacc 2280

ccctgetgga agetgcacac cagecccctg tgcaccacca acaccaaaga gggcagcaac 2340

atctgcctga cccggaccga cagaggcetgg tactgegaca acgecggeag cgtgtcattc 2400

tttccacagg ccgagacatg caaggtgcag agcaaccggg tgttctgega caccatgaac 2460

agcctgaccc tgeectccga agtgaacctg tgcaacgtgg acatcttcaa ccccaagtac 2520

gactgcaaga tcatgacctc caagaccgac gtgtccagct ccgtgatcac ctcectggge 2580

gccatcgtgt cctgctacgg caagaccaag tgcaccgeca gcaacaagaa ccggggeate 2640

atcaagacct tcagcaacgg ctgcgactac gtgtccaaca agggggtgga caccgtgtcc 2700

gtgggcaaca ccctgtacta cgtgaacaaa caggaaggca agagcctgta cgtgaaggge 2760

gagcccatca tcaacttcta cgaccccctg gtgttcccca gegacgagtt cgacgeccage 2820

atcagccagg tgaacgagaa gatcaaccag agectggect tcatccggaa gtccgacgag 2880
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ctgctgcaca atgtgaatgc cggcaagtcc accaccaacc ggaageggag ageccctgtg 2940

aagcagaccc tgaacttcga cctgctgaag ctggecggeg acgtggagag caatcccgge 3000

cctatggccc tgagcaaagt gaaactgaac gatacactga acaaggacca gectgetgtcc 3060

agcagcaagt acaccatcca gcggagcacc ggecgacagca tcgatacccc caactacgac 3120

gtgcagaagc acatcaacaa gctgtgeggce atgetgetga tcacagagga cgeccaaccac 3180

aagttcaccg gectgatcgg catgetgtac gecatgagece ggetgggecg ggaggacace 3240

atcaagatcc tgegggacgce cggctaccac gtgaaggceca atggegtgga cgtgaccaca 3300

caccggcagg acatcaacgg caaagaaatg aagttcgagg tgctgaccct ggccagectg 3360

accaccgaga tccagatcaa tatcgagatc gagagccgga agtcctacaa gaaaatgetg 3420

aaagaaatgg gcgaggtggc ccccgagtac agacacgaca gececgactg cggeatgatc 3480

atcctgtgta tcgecgecct ggtgatcaca aagetggecg ctggegacag atctggectg 3540

acagccgtga tcagacgggc caacaatgtg ctgaagaacg agatgaagcg gtacaaggge 3600

ctgctgecca aggacattge caacagcettc tacgaggtgt tcgagaagta cccccacttc 3660

atcgacgtgt tcgtgcactt cggeattgec cagagcagcea ccagaggegg ctccagagtg 3720

gagggcatct tcgeeggect gttcatgaac gectacggeg ctggecaggt gatgetgaga 3780

tggggcgtgc tggccaagag cgtgaagaac atcatgetgg gccacgecag cgtgecaggee 3840

gagatggaac aggtggtgga gegtgtacgag tacgcccaga agetgggegg agaggecgge 3900

ttctaccaca tcctgaacaa ccctaaggec teectgetgt cecctgaccca gttcccccac 3960

ttctccageg tggtgctggg aaatgecgec ggactgggea tcatgggega gtaccgggge 4020

acccccagaa accaggacct gtacgacgece gccaaggect acgecgagea getgaaagaa 4080

aacggcgtga tcaactacag cgtgctggac ctgaccgcetg aggaactgga agccatcaag 4140

caccagctga accccaagga caacgacgtg gagctgggag gcggaggatc tggeggegga 4200

ggcatgagca gacggaaccc ctgcaagttc gagatccggg geccactgect gaacggcaag 4260
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cggtgccact tcageccacaa ctacttcgag tggeccecte atgetctget ggtgeggcag 4320

aacttcatgc tgaaccggat cctgaagtcc atggacaaga gcatcgacac cctgagegag 4380

atcagcggag ccgecgagcet ggacagaacc gaggaatatg ccctgggegt ggtgggagtg 4440

ctggaaagct acatcggctc catcaacaac atcacaaagc agagcgcectg cgtggecatg 4500

agcaagctgc tgacagagct gaacagcgac gacatcaaga agctgaggga caacgaggaa 4560

ctgaacagcc ccaagatccg ggtgtacaac accgtgatca gctacattga gagcaaccge 4620

aagaacaaca agcagaccat ccatctgctg aageggctge ccgecgacgt gctgaaaaag 4680

accatcaaga acaccctgga catccacaag tccatcacca tcaacaatcc caaagaaage 4740

accgtgtctg acaccaacga tcacgccaag aacaacgaca ccacctgatg ageggecgeg 4800

atctgctgtg ccttctagtt gccagecatce tgttgtttge cecteecccg tgecttectt 4860

gaccctggaa ggtgccactc ccactgtcect ttcctaataa aatgaggaaa ttgecatcgca 4920

ttgtctgagt aggtgtcatt ctattctggg gggtgggste gggcaggaca gcaaggggga 4980

ggattgggaa gacaatagca ggcatgctgg ggatgeggtg ggctctatgg ccgatcageg 5040

atcgctgagg tgggtgagte ggcgtggect ggggtggtca tgaaaatata taagttgggg 5100

gtcttagggt ctctttattt gtgttgcaga gaccgecgga gecatgageg ggagcagcag 5160

cagcagcagt agcagcagcg ccttggatgg cagcatcgtg ageccttatt tgacgacgeg 5220

gatgccccac tgggeecgggg tgcgtcagaa tgtgatggge tccageateg acggecgace 5280

cgtcctgece gcaaattccg ccacgetgac ctatgegacc gtegegggga cgecgttgga 5340

cgccaccgcec geegecgeeg ccaccgeage cgecteggec gtgegeagee tggecacgga 5400

ctttgcattc ctgggaccac tggcgacagg ggctacttct cgggecgetg ctgecgecgt 5460

tcgcgatgac aagctgaccg ccctgetgge geagttggat gegettactc gggaactggg 5520

tgacctttct cagcaggtca tggecectgeg ccageaggtc tectecctge aagetggegg 5580
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gaatgcttct cccacaaatg ccgtttaaga taaataaaac cagactctgt ttggattaaa 5640

gaaaagtagc aagtgcattg ctctctttat ttcataattt tccgegegeg ataggeccta 5700

gaccagcgtt ctcggtegtt gagggtgcegg tgtatcttct ccaggacgtg gtagaggtgg 5760

ctctggacgt tgagatacat gggcatgagce ccgtecccggg ggtggaggta gcaccactge 5820

agagcttcat gctccggggt ggtgttgtag atgatccagt cgtagcagga gegetgggeca 5880

tggtgcctaa aaatgtcectt cagcagcagg ccgatggeca gggggaggec cttggtgtaa 5940

gtgtttacaa aacggttaag ttgggaaggg tgcattcggg gagagatgat gtgcatcttg 6000

gactgtattt ttagattggc gatgtttccg cccagatccc tictgggatt catgttgtge 6060

aggaccacca gtacagtgta tccggtgcac ttggggaatt tgtcatgcag cttagaggga 6120

aaagcgtgga agaacttgga gacgcectttg tggectecca gattttccat geattcgtce 6180

atgatgatgg caatgggccc gcgggaggcea gettgggeaa agatatttct ggggtegetg 6240

acgtcgtagt tgtgttccag ggtgaggtcg tcataggeca tttttacaaa gecgegggegg 6300

agggtgcccg actgggggat gatggtcccc tetggecctg gggegtagtt gecectcgcag 6360

atctgcattt cccaggectt aatctcggag gggggaatca tatccacctg cggggegatg 6420

aagaaaacgg tttccggage cggggagatt aactgggatg agagcaggtt tctaagcage 6480

tgtgattttc cacaaccggt gggcccataa ataacaccta taaccggttg cagetggtag 6540

tttagagagc tgcagctgec gtegtcccgg aggagggggg ccacctegtt gageatgtce 6600

ctgacgcgca tgttctccce gaccagatcc gccagaaggce getegecgec cagggacage 6660

agctcttgca aggaagcaaa gtttttcage ggcttgagge cgtecgecgt gggeatgttt 6720

ttcagggtct ggctcagcag ctccaggegg tcccagaget cggtgacgtg ctctacggca 6780

tctctatcca geatatctcec tegtttcgeg ggttggggeg actttcgetg tagggcacca 6840

agcggtggtc gtccageggg gecagagtca tgtectteca tgggegeagg gtectegtca 6900

gggtggtctg ggtcacggtg aaggggtgcg ctccgggctg agegcttgee aaggtgeget 6960
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tgaggctggt tctgetggtg ctgaageget gecggtettc gecctgegeg teggecaggt 7020

agcatttgac catggtgtca tagtccagcece cctecgegge gtgteecttg gecgegecaget 7080

tgcccttgga ggtggegecg cacgagggge agagcaggct cttgagegeg tagagettgg 7140

gggcgaggaa gaccgattcg ggggagtagg cgteccgegec gcagaccccg cacacggtct 7200

cgcactccac cagccaggtg agctcggggce gegecgggtc aaaaaccagg tttcccccat 7260

gctttttgat gcgtttctta cctcgggtct ccatgaggtg gtgtccccge teggtgacga 7320

agaggctgtc cgtgtctccg tagaccgact tgaggggtct tttctccagg ggggteccte 7380

ggtcttcctc gtagaggaac tcggaccact ctgagacgaa ggeccgegtc caggecagga 7440

cgaaggaggc tatgtgggag gggtageggt cgtigtccac tagggggtcc accttctcca 7500

aggtgtgaag acacatgtcg ccttcctegg cgtccaggaa ggtgattgge ttgtaggtgt 7560

aggccacgtg accgggggtt cctgacggeg gggtataaaa gggeetggeg gegegetegt 7620

cgtcactctc ttccgeateg ctgtetgega gggecagetg ctggggtgag tattccctet 7680

cgaaggcggg catgacctcc gegetgaggt tgtcagttic caaaaacgag gaggatttga 7740

tgttcacctg tcccgaggtg atacctttga gggtacccge gtccatctgg tcagaaaaca 7800

cgatcttttt attgtccagc ttggtggcga acgacccgta gagggcegtig gagagcaget 7860

tggcgatgga gegeagggtc tggttctigt ccctgtegge gegetecttg gecgegatgt 7920

tgagctgcac gtactcgege gecgacgcage gecactcggg gaagacggtg gtgegetegt 7980

cgggcaccag gegeacgegce cageecgeggt tgtgcagggt gaccaggtcc acgetggtgg 8040

cgacctcgcece gegeaggcege tegttggtcc agcagagacg geegeecttg cgegagcaga 8100

aggggegcag ggeggtcgage tgggtctegt ccggggggte cgegtecacg gtgaaaacce 8160

cggggcgceag gegegegteg aagtagtcta tettgeaacc ttgeatgtec agegectget 8220

gccagtcgeg ggcggcegage gegegetegt aggggttgag cggegggece cagggeatgg 8280
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ggtggetgag tgcggaggeg tacatgecge agatgtcata gacgtagagg ggctcccgca 8340

ggaccccgat gtaggtggegg tagcagegge cgecgeggat getggegege acgtagtcat 8400

acagctcgtg cgagggggcg aggaggtcgg ggcccaggtt ggtgegggceg gggegetccg 8460

cgcggaagac gatctgectg aagatggceat gcgagttgga agagatggtg gggegetgga 8520

agacgttgaa gctggegtece tgcaggecga cggegtegeg cacgaaggag gegtaggagt 8580

cgcgeagctt gtgtaccage tcggeggtga cctgeacgtc gagegegeag tagtcgaggg 8640

tctcgceggat gatgtcatat ttagectgec ccttcttttt ccacageteg cggttgagga 8700

caaactcttc gcggtctttc cagtactctt ggatcgggaa accgtccggt tccgaacggt 8760

aagagcctag catgtagaac tggttgacgg cctggtaggc gcagcagecec ttctccacgg 8820

ggagggcgta ggectgegeg gecttgegga gegaggtgtg ggtcagggeg aaggtgtcce 8880

tgaccatgac tttgaggtac tggtgcttga agtcggagtc gtcgcagecg ccccgetcce 8940

agagcgagaa gtcggtgcgc ttcttggage ggggetiggg cagagegaag gtgacatcgt 9000

tgaagaggat tttgcccgeg cggggeatga agttgegggt gatgecggaag ggecceccggeca 9060

cttcagagcg gttgtigatg acctgggcgg cgagcacgat ctcgtcgaag ccgttgatgt 9120

tgtggcccac gatgtagagt tccaggaage ggggecggcece ctttacggtg ggcagettct 9180

ttagctcttc gtaggtgagce tectcgggeg aggegaggcec gtgeteggec agggeccagt 9240

ccgcgaggtg cgggtigtct ctgaggaagg acttccagag gtcgegggcc aggagggtct 9300

gcaggcggtc tctgaaggtc ctgaactgge ggeccacgge cattttttcg ggggtgatge 9360

agtagaaggt gagggggtct tgctgeccage ggtcccagtc gagetgeagg gegaggtcge 9420

gcgeggeggt gaccaggege tegtcgeccc cgaatttcat gaccageatg aagggcacga 9480

gctgctttcc gaaggecccc atccaagtgt aggtctctac atcgtaggtg acaaagagge 9540

gctcegtgeg aggatgegag ccgatcggga agaactggat ctcccgecac cagttggagg 9600

agtggctgtt gatgtggtgg aagtagaagt cccgtcgecg ggecgaacac tegtgetgge 9660
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ttttgtaaaa gcgagegceag tactggcage getgecacggg ctgtacctca tgcacgagat 9720

gcacctttcg cccgegeacg aggaagecga ggggaaatct gagecccccg cctggetcge 9780

ggcatggctg gttctcttct actttggatg cgtgtccgtc tecgtctgge tectecgaggg 9840

gtgttacggt ggagcggacc accacgecge gegagecgea ggteccagata teggegegeg 9900

gcggtcggag tttgatgacg acatcgegcea getgggaget gteccatggtc tggagetcce 9960

gcggeggcegg caggtcagece gggagttctt gcaggttcac ctegecagagt cgggecaggg 10020

cgeggggcag gtctaggtgg tacctgatct ctaggggcegt gttggtggcg gegtegatgg 10080

cttgcaggag cccgecagecce cggggggcega cgacggtgece ccgeggggtg gtggtggtge 10140

tggcggtgca getcagaage ggtgecgegg gegggeccce ggaggtaggg ggggcteccgg 10200

tcccgegggce aggggeggea geggeacgtc ggegtggage gegggeagga gttggtgetg 10260

tgcccggagg ttgetggega aggegacgac geggeggtig atctectgga tetggegect 10320

ctgcgtgaag acgacgggcc cggtgagctt gaacctgaaa gagagticga cagaatcaat 10380

ctcggtgtca ttgaccgegg cctggegeag gatctectge acgtcteecg agttgtcttg 10440

gtaggcgatc tcggecatga actgetcegat ctettectec tggaggtcte cgegtecgge 10500

gegttccacg gtggecgeca ggtegttgga gatgegeccc atgagetgeg agaaggegtt 10560

gagtccgcecc tegttccaga cteggetgta gaccacgecc cectggteat cgegggegeg 10620

catgaccacc tgcgcgaggt tgagctccac gtgecgegeg aagacggegt agttgegcag 10680

acgctggaag aggtagttga gggtggteggc getgtgctcg gccacgaaga agttcatgac 10740

ccagcggcege aacgtggatt cgttgatgtc ccccaaggec teccagecgtt ccatggectc 10800

gtagaagtcc acggcgaagt tgaaaaactg ggagttgcgce geccgacacgg tcaactccte 10860

ctccagaaga cggatgagct cggcgacggt gtcgegcacc tecgegetcga aggetatggg 10920

gatctcttcc tccgetagea tcaccaccte ctectettec tectettctg gecacttccat 10980
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gatggcttcc tectettcgg ggegtggegg cggeggegst gggggagegge gegetctgeg 11040

ccggeggcegg cgcaccggga ggeggtccac gaagegegeg atcatcteee cgeggeggeg 11100

gcgcatggtc tcggtgacgg cgeggecgtt ctececcggggg cgecagtigga agacgecgee 11160

ggacatctgg tgctggggcg getggccgtg aggcagcegag acggegetga cgatgeatct 11220

caacaattgc tgcgtaggta cgecgecgag ggacctgagg gagtccatat ccaccggate 11280

cgaaaacctt tcgaggaagg cgtctaacca gtcgcagtcg caaggtagge tgagcaccgt 11340

gecggecesc ggeeeetees gggagtgtct ggeggaggty ctgetgatga tgtaattgaa 11400

gtaggcggac ttgacacggce ggatggtcga caggagcacc atgtecttgg gteccggectg 11460

ctggatgcgg aggcggtcgg ctatgeccca ggcttcgttc tggeatcgge gecaggtectt 11520

gtagtagtct tgcatgagcc tttccaccgg cacctcttct ccttcctett ctgettettc 11580

catgtctgct tcggeectgg ggeggegecg cgeccccctg ccccccatge gegtgaccee 11640

gaaccccctg ageggttgga gcagggecag gtcggcegacg acgegetegg ccaggatgge 11700

ctgctgcacc tgcgtgaggg tggtttggaa gtcatccaag tccacgaage ggtggtagge 11760

gcccgtgttg atggtgtagg tgcagttggc catgacggac cagttgacgg tctggtggee 11820

cggttgcgac atctcggtgt acctgagtcg cgagtaggceg cgggagtcga agacgtagtc 11880

gttgcaagtc cgcaccaggt actggtagcc caccaggaag tgeggeggceg getggeggta 11940

gaggggccag cgcagggteg cgggggctce gggggccagg tettccagea tgaggeggtg 12000

gtaggcgtag atgtacctgg acatccaggt gatacccgeg geggtggtgg aggegegegg 12060

gaagtcgcgce accecggticc agatgttgeg caggggcaga aagtgctcca tggtaggegt 12120

gctctgtcca gtcagacgeg cgcagtcgtt gatactctag accagggaaa acgaaagecg 12180

gtcagcgggc actcttecgt ggtctggtga atagatcgcea agggtatcat ggeggaggge 12240

ctcggttcga geececgggte cgggecggac ggtecgecat gatccacgeg gttaccgece 12300

gcgtgtcgaa cccaggtgtg cgacgtcaga caacggtgga gtgttccttt tggegttttt 12360
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ctggeccgggc geeggegecg cgtaagagac taagccgega aagcgaaage agtaagtgge 12420

tcgctecccg tagecggagg gatccttget aagggttgeg ttgeggegaa ccecggticg 12480

aatcccgtac tcgggeegge cggaccegeg getaaggtgt tggattggec teccectegt 12540

ataaagaccc cgcttgegga ttgactccgg acacggggac gagecccttt tatttttget 12600

ttccccagat geatecggtg ctgeggeaga tgegecccce gecccageag cagcaacaac 12660

accagcaaga gcggeagcaa cagecageggg agtcatgeag ggecccctca cccacecteg 12720

gcgggecgge caccteggeg tecgeggecg tgtetggege ctgeggegge ggegggggge 12780

cggctgacga ccccgaggag cccecgegge gecagggecag acactacctg gacctggagg 12840

agggcgaggg cctggegegg ctgggggcege cgtcteccga gegecacceg cgggtgecage 12900

tgaagcgcga ctcgegegag gegtacgtge ctcggeagaa cetgttcagg gaccgegegg 12960

gcgaggagcec cgaggagatg cgggacagga ggttcagege agggegggag ctgeggecagg 13020

ggctgaaccg cgageggctg ctgegegagg aggactttga gecccgacgeg cggacgggga 13080

tcagccecge gegegegeac gtggeggecg ccgacctggt gacggegtac gagcagacgg 13140

tgaaccagga gatcaacttc caaaagagtt tcaacaacca cgtgcgcacg ctggtggege 13200

gcgaggaggt gaccatcggg ctgatgcacc tgtgggactt tgtaagegeg ctggtgcaga 13260

accccaacag caagcectctg acggegcagce tgttectgat agtgcagcac agcagggaca 13320

acgaggcgtt tagggacgcg ctgctgaaca tcaccgagec cgagggtcgg tggetgetgg 13380

acctgattaa catcctgcag agcatagtgg tgcaggagceg cagectgage ctggecgaca 13440

aggtggcggc catcaactac tcgatgcetga gectgggeaa gttttacgeg cgecaagatct 13500

accagacgcc gtacgtgcecc atagacaagg aggtgaagat cgacggtttt tacatgegca 13560

tggcgctgaa ggtgctcacc ctgagegacg acctgggegt gtaccgcaac gagegeatec 13620

acaaggccgt gagegtgage cggeggegeg agetgagega ccgegagetg atgcacagee 13680
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tgcagcgggc getggeggegc gecggeageg gecgacaggga ggeggagtec tacttcgatg 13740

cgggggegga cctgegetgg gegeccagec ggegggeect ggaggecgeg ggggtecgeg 13800

aggactatga cgaggacggc gaggaggatg aggagtacga gctagaggag ggegagtacc 13860

tggactaaac cgcgggtggt gtttccggta gatgcaagac ccgaacgtgg tggacccgge 13920

gctgcgggcg getctgeaga gecagecgtce cggecttaac tectcagacg actggegaca 13980

ggtcatggac cgcatcatgt cgctgacggce gegtaacccg gacgegttce ggcagcagee 14040

gcaggccaac aggctctccg ccatectgga ggeggtggtg cctgegeget cgaaccccac 14100

gcacgagaag gtgctggcca tagtgaacge getggecgag aacagggeca teccgeccgga 14160

cgaggccggg ctggtgtacg acgegetget gcagegegtg geccgetaca acageggecaa 14220

cgtgcagacc aacctggacc ggctggtgge ggacgtgege gaggeggtgg cgecagegega 14280

gcgegeggat cggcagggcea acctgggctce catggtggeg ctgaatgect tectgagcac 14340

gcagccggec aacgtgecge gggggeagga agactacacc aactttgtga gegegetgeg 14400

gctgatggtg accgagaccc cccagagcega ggtgtaccag tecgggeeccgg actacttctt 14460

ccagaccagc agacagggcc tgcagacggt gaacctgagce caggctttca agaacctgcg 14520

ggggctgtgg ggcgtgaagg cgeccaccgg cgaccgggeg acggtgteca gectgetgac 14580

gcccaactcg cgectgetge tgetgetgat cgegecgttc acggacageg gcagegtgtc 14640

ccgggacacc tacctggggc acctgetgac cctgtaccge gaggecatcg ggcaggegeca 14700

ggtggacgag cacaccttcc aggagatcac cagegtgagce cgegegetgg ggcaggagga 14760

cacgagcagc ctggaggcga ctctgaacta cctgetgacc aaccggegge agaagattcc 14820

ctcgctgeac agectgacct ccgaggagga gegeatcttg cgctacgtge agcagagegt 14880

gagcctgaac ctgatgcgeg acggggtgac geccagegtg gegetggaca tgaccgegeg 14940

caacatggaa ccgggcatgt acgccgegea ccggecttac atcaaccgec tgatggacta 15000

cctgcatcge geggeggecg tgaaccccga gtactttacc aacgecatec tgaacccgca 15060
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ctggctcecg ccgeccgggt tctacagegg gggcttcgag gtcccggaga ccaacgatgg 15120

cttcctgtgg gacgacatgg acgacagcegt gttctcceeg cggecgeagg cgetggegga 15180

agcgtcectg ctgegteccca agaaggagga ggaggaggag gegagtegee geegeggeag 15240

cagcggcgtg gettctetgt ccgagetggg ggeggeagece geecgegegee ccgggtecct 15300

gggcggcagce ccctttccga gectggtgegg gtetctgeac agegagegea ccacccgeee 15360

tcggctgcetg ggegaggacg agtacctgaa taactccectg ctgecagecegg tgegggagaa 15420

aaacctgcect ccecgecttec ccaacaacgg gatagagage ctggtggaca agatgagcag 15480

atggaagacc tatgcgcagg agcacaggga cgegectgeg ctceggecge ccacgeggeg 15540

ccagcgccac gaccggceage gggggctggt gtgggatgac gaggactccg cggacgatag 15600

cagcgtgctg gacctgggag ggagceggeaa cecgttcgeg cacctgegee cccgectggg 15660

gaggatgttt taaaaaaaaa aaaaaaaagc aagaagcatg atgcaaaaat taaataaaac 15720

tcaccaaggc catggcegacc gagegttggt ttcttgtgtt cecttcagta tgeggegege 15780

ggcgatgtac caggagggac ctccteccte ttacgagage gtggtgggeg cggeggegge 15840

ggcgcecectct tetecctttg cgtegeaget getggagecg cegtacgtge ctecgegeta 15900

cctgcggect acgggggegga gaaacageat ccgttactcg gagetggege cectgttcga 15960

caccacccgg gtgtacctgg tggacaacaa gtcggceggac gtggectccc tgaactacca 16020

gaacgaccac agcaattttt tgaccacggt catccagaac aatgactaca gcccgagega 16080

ggccagcacc cagaccatca atctggatga ccggtcgeac tggggeggeg acctgaaaac 16140

catcctgcac accaacatgc ccaacgtgaa cgagttcatg ttcaccaata agttcaagge 16200

gcgggtgatg gtgtcgegcet cgcacaccaa ggaagaccgg gtggagetga agtacgagtg 16260

ggtggagttic gagctgeccag agggcaacta ctccgagacc atgaccattg acctgatgaa 16320

caacgcgatc gtggagcact atctgaaagt gggcaggcag aacggggtcc tggagagega 16380
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catcggggtc aagttcgaca ccaggaactt ccgectgggg ctggaccccg tgaccggget 16440

ggttatgccc ggggtgtaca ccaacgaggc cttccatccc gacatcatcece tgetgeeecgg 16500

ctgcggggtg gacttcactt acagecgect gagcaacctc ctgggeatcc gcaageggca 16560

gcccttccag gagggcttca ggatcaccta cgaggacctg gaggggggca acatccccge 16620

gctcctcgat gtggaggect accaggatag cttgaaggaa aatgaggegg gacaggagga 16680

taccgceccc gecgectecg ccgecgecga geagggegag gatgetgetg acaccgegge 16740

cgeggacggg gcagaggcecg accccgetat ggtggtggag geteccgage aggaggagga 16800

catgaatgac agtgcggtgc gcggagacac cttcgtcacc cggggggagg aaaagcaage 16860

ggaggccgag geegeggecg aggaaaagea actggeggea gecageggegg cggeggegtt 16920

ggccgeggceg gaggctgagt ctgaggggac caagcccgec aaggageccg tgattaagee 16980

cctgaccgaa gatagcaaga agcgcagtta caacctgctc aaggacagca ccaacaccge 17040

gtaccgcagc tggtacctgg cctacaacta cggegacccg tcgacggggg tgegetectg 17100

gaccctgctg tgcacgecgg acgtgacctg cggetcggag caggtgtact ggtegetgee 17160

cgacatgatg caagaccccg tgaccttccg ctccacgegg caggtcagea acttcccggt 17220

ggtgggcgec gagcetgetge cegtgeactc caagagcettc tacaacgacc aggecgtcta 17280

ctcccagctce atccgecagt tcacctctct gacccacgtg ttcaatcgcet ttectgagaa 17340

ccagattctg gcgegeccge ccgeccccac catcaccacce gtcagtgaaa acgttectge 17400

tctcacagat cacgggacgce taccgetgeg caacagcatc ggaggagtcc agegagtgac 17460

cgttactgac gccagacgcc gecacctgecc ctacgtttac aaggecttgg geatagtctc 17520

gccgegegte ctttccagece geactttttg agcaacacca ccatcatgtce catcctgatc 17580

tcacccagca ataactccgg ctggggactg ctgegegege ccagcaagat gttcggaggg 17640

gcgaggaagc gttccgagcea geaccccgtg cgegtgegeg ggeacttecg cgeccectgg 17700

ggagcgcaca aacgeggccg cgegeeggcgc accaccgtgg acgacgecat cgacteggtg 17760
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gtggagcagg cgcgeaacta caggeccgeg gtetctaccg tggacgeggce catccagace 17820

gtggteceggg gcgecgeggcg gtacgccaag ctgaagagec gecggaageg cgtggeccge 17880

cgccaccgece gecgaccegg ggeecgecgec aaacgegecg ccgeggeect gettegecgg 17940

gccaagegcea cgggecgecg cgecgecatg agggecgege geegettgge cgecggeate 18000

accgccgeca ccatggeccc ccgtacccga agacgegegg ccgecgecge cgecgecgee 18060

atcagtgaca tggccagcag gcgecggggce aacgtgtact gggtgcgega cteggtgace 18120

ggcacgcegceg tgeeegtgeg cttccgecce ccgeggactt gagatgatgt gaaaaaacaa 18180

cactgagtct cctgctgttg tgtgtatccc ageggceggeg gegegegeag cgtecatgtce 18240

aagcgcaaaa tcaaagaaga gatgctccag gtegtcgege cggagatcta tgggecceccg 18300

aagaaggaag agcaggattc gaagccccge aagataaagce gggtcaaaaa gaaaaagaaa 18360

gatgatgacg atgccgatgg ggaggtggag ttcctgegeg ccacggegec caggegeccg 18420

gtgcagtgga agggccggeg cgtaaagegce gtectgegec ccggeaccge ggtggtettc 18480

acgcccggceg agegctccac ccggactttc aagegegtct atgacgaggt gtacggegac 18540

gaagacctgc tggagcaggc caacgagcegc ttcggagagt ttgcttacgg gaagegtcag 18600

cgggcgctgg ggaaggagga cctgetggeg ctgecgetgg accagggceaa ccccaccecce 18660

agtctgaagc ccgtgaccct gcagcaggtg ctgecgagea gegecacccte cgaggegaag 18720

cggggtctga agegegaggg cggegacctg gegeccaccg tgeagctcat ggtgeccaag 18780

cggcagaggc tggaggatgt gctggagaaa atgaaagtag accccggtct gcagecggac 18840

atcagggtcc gcecccatcaa geaggtggceg ccgggectcg gegtgeagac cgtggacgtg 18900

gtcatcccca ccggeaactc ccccgecgec gecaccacta ccgetgecte cacggacatg 18960

gagacacaga ccgatcccge cgcagecgea gecgeagecg ccgecgegac ctecteggeg 19020

gaggtgcaga cggacccctg getgecgecg gegatgtcag cteeecgege gegtegeggg 19080
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cgcaggaagt acggcgcecge caacgegcetc ctgeccgagt acgecttgea tecttccatc 19140

gcgeccacce ccggetaccg aggetatacc taccgeccge gaagagcecaa gggttccacc 19200

cgecgtccce geegacgege cgecgecacc accegecgece geegeecgeag acgecageee 19260

gcactggctc cagtctccgt gaggaaagtg gcgegegacg gacacaccct ggtgetgeee 19320

agggcgcegcet accaccccag catcgtttaa aagectgttg tggttctige agatatggee 19380

ctcacttgcc gectecgttt cccggtgecg ggataccgag gaggaagatc gecgecgecagg 19440

aggggtctgg ccggecgegg cctgagegga ggecagecgece gegegeaccg geggegacge 19500

gccaccagcc gacgcatgeg cggeggggtg ctgeccctgt taatcccect gatcgecgeg 19560

gcgatcggceg cegtgeccgg gatcgectece gtggecttge aagegtccca gaggeattga 19620

cagacttgca aacttgcaaa tatggaaaaa aaaaccccaa taaaaaagtc tagactctca 19680

cgctcgcttg gtectgtgac tattttgtag aatggaagac atcaactttg cgtcgetgge 19740

cccgegtcac ggetegegec cgttcctggg acactggaac gatatcggea ccagcaacat 19800

gagcggtggce gecttcagtt ggggctctct gtggagegge attaaaagta tegggtctge 19860

cgttaaaaat tacggctccc gggectggaa cagcageacg ggccagatgt tgagagacaa 19920

gttgaaagag cagaacttcc agcagaaggt ggtggagggc ctggectccg gcatcaacgg 19980

ggtggtggac ctggccaacc aggecgtgca gaataagatc aacagcagac tggacccecg 20040

gccgecggtg gaggaggtge cgecggegcet ggagacggtg teccccgatg ggegtggega 20100

gaagcgcececg cggeccgata gggaagagac cactctggtc acgcagaccg atgagecgee 20160

cccgtatgag gaggccctga agcaaggtct gecccaccacg cggeccateg cgeccatgge 20220

caccggggtg gtgggccgec acaccceccge cacgetggac ttgectecge cecgecgatgt 20280

gccgcageag cagaaggegg cacagecggg cccgeecgeg accgecteece gttectecge 20340

cggtectctg cgecgegegg ccageggecce ccgegggeeg gtegegagge acggecaactg 20400

gcagagcacg ctgaacagca tcgtgggtct ggggetgcgg teccgtgaage gecgecgatg 20460
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ctactgaata gcttagctaa cgtgttgtat gtgtgtatge geectatgtc geccgecagag 20520

gagctgctga gtcgecgecg ttegegegece caccaccacce gecactecge cectcaagat 20580

ggcgacccca tcgatgatge cgcagtggtc gtacatgcac atctcgggec aggacgectc 20640

ggagtacctg agccccgggce tggtgcagtt cgeececgegee accgagagcet acttcagect 20700

gagtaacaag tttaggaacc ccacggtggc gcccacgecac gatgtgacca ccgaccggtc 20760

tcagcgcectg acgcetgeggt tcattcccgt ggaccgegag gacaccgegt actcgtacaa 20820

ggcgeggtic accctggeceg tgggcgacaa ccgegtgetg gacatggect ccacctactt 20880

tgacatccgce gggetgctgg accggggtcec cactttcaag ccctactctg gcaccgecta 20940

caactccctg gececcaagg gegeteccaa ctectgegag tgggageaag aggaaactca 21000

ggcagttgaa gaagcagcag aagaggaaga agaagatgct gacggtcaag ctgaggaaga 21060

gcaagcagct accaaaaaga ctcatgtata tgctcaggcet cccctttctg gcgaaaaaat 21120

tagtaaagat ggtctgcaaa taggaacgga cgctacagct acagaacaaa aacctattta 21180

tgcagaccct acattccagce ccgaacccca aatcggggag tcccagtgga atgaggcaga 21240

tgctacagtc gccggeggta gagtgctaaa gaaatctact cccatgaaac catgetatgg 21300

ttcctatgca agacccacaa atgctaatgg aggtcagggt gtactaacgg caaatgccca 21360

gggacagcta gaatctcagg ttgaaatgca attcttttca acttctgaaa acgcccgtaa 21420

cgaggctaac aacattcagc ccaaattggt getgtatagt gaggatgtge acatggagac 21480

cccggatacg cacctttctt acaagcccgce aaaaagcegat gacaattcaa aaatcatget 21540

gggtcagcag tccatgeccca acagacctaa ttacatcgge ttcagagaca actttatcgg 21600

cctcatgtat tacaatagca ctggcaacat gggagtgctt gcaggtcagg cctctcagtt 21660

gaatgcagtg gtggacttgc aagacagaaa cacagaactg tcctaccage tettgettga 21720

ttccatgggt gacagaacca gatacttttc catgtggaat caggcagtgg acagttatga 21780
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cccagatgtt agaattattg aaaatcatgg aactgaagac gagctcccca actattgttt 21840

ccctctgggt ggcatagggg taactgacac ttaccaggct gttaaaacca acaatggcaa 21900

taacgggggc caggtgactt ggacaaaaga tgaaactttt gcagatcgca atgaaatagg 21960

ggtgggaaac aatttcgcta tggagatcaa cctcagtgec aacctgtgga gaaacttcct 22020

gtactccaac gtggcgctgt acctaccaga caagcttaag tacaacccct ccaatgtgga 22080

catctctgac aaccccaaca cctacgatta catgaacaag cgagtggtgg ccccgggget 22140

ggtggactgc tacatcaacc tgggcgegceg ctggtegetg gactacatgg acaacgtcaa 22200

ccccttcaac caccaccgca atgegggect gegetaccge tecatgetee tgggecaacgg 22260

gcgctacgtg cccttccaca tccaggtgec ccagaagttc tttgecatca agaacctect 22320

cctectgecg ggctectaca cctacgagtg gaacttcagg aaggatgtca acatggtect 22380

ccagagctct ctgggtaacg atctcagggt ggacggggcc agcatcaagt tcgagagcat 22440

ctgcctctac gecaccttct tecccatgge ccacaacacg gecteccacge tecgaggecat 22500

gctcaggaac gacaccaacg accagtcctt caatgactac ctctccgecg ccaacatget 22560

ctaccccata cccgecaacg ccaccaacgt ceccatctec atceectege gecaactggge 22620

ggccttcecge ggetgggect tcacccgect caagaccaag gagaccccct cectgggete 22680

gggattcgac ccctactaca cctactcggg ctccattecc tacctggacg gcaccttcta 22740

cctcaaccac actttcaaga aggtctcggt caccttcgac tecteggtca getggecggg 22800

caacgaccgt ctgctcacce ccaacgagtt cgagatcaag cgeteggtcg acggggaggg 22860

ctacaacgtg gcccagtgea acatgaccaa ggactggttc ctggtccaga tgctggecaa 22920

ctacaacatc ggctaccagg gcttctacat cccagagagce tacaaggaca ggatgtactc 22980

cttcttcagg aacttccagc ccatgagecg gcaggtggtg gaccagacca agtacaagga 23040

ctaccaggag gtgggcatca tccaccagca caacaactcg ggcttegtgg getacctcge 23100

ccccaccatg cgegagggac aggcectaccce cgeccaacttc cectatecge tcataggcaa 23160
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gaccgcggtc gacagcatca cccagaaaaa gttectctge gaccgcacce tetggegecat 23220

ccccttctec agcaacttca tgteccatggg tgegetcteg gacctgggee agaacttget 23280

ctacgccaac tccgeccacg cectegacat gaccttcgag gtecgaccceca tggacgagee 23340

cacccttctc tatgttctgt tcgaagtctt tgacgtggtc cgggtccacc agecgcaccg 23400

cggcgtcatc gagaccgtgt acctgegtac geecttctcg gecggeaacg ccaccaccta 23460

aagaagcaag ccgcagtcat cgecgectge atgecgtegg gttccaccga gcaagagetc 23520

agggccatcg tcagagacct gggatgeggg cectattttt tgggcacctt cgacaagege 23580

ttccctggct ttgtctccec acacaagetg gectgegeca tegtcaacac ggeeggecge 23640

gagaccgggg gcgtgcactg getggecttc gectggaacce cgegeteccaa aacatgettc 23700

ctctttgacc ccttcggctt ttcggaccag cggcetcaage aaatctacga gttcgagtac 23760

gagggcttgc tgcgtcgeag cgecategec tectegeccg accgetgegt caccctcgaa 23820

aagtccaccc agaccgtgea ggggceccgac tcggecgect geggtetctt ctgetgecatg 23880

tttctgcacg cctttgtgea ctggectcag agtcccatgg accgecaacce caccatgaac 23940

ttgctgacgg gggtgcccaa ctecatgete cagageccce aggtcgagece caccctgege 24000

cgcaaccagg agcagctcta cagcettectg gagegecact cgecttactt ccgecgecac 24060

agcgcacaga tcaggagggc cacctccttc tgecacttge aagagatgca agaagggtaa 24120

taacgatgta cacacttttt ttctcaataa atggcatctt tttatttata caagctctct 24180

ggggtattca tttcccacca ccacccgecg ttgtegecat ctggetctat ttagaaatcg 24240

aaagggttct gccgggagtc gecgtgegec acgggeaggg acacgttgeg atactggtag 24300

cgggtgcccc acttgaactc gggcaccacc aggegaggcea geteggggaa gttttcgete 24360

cacaggctgc gggtcagcac cagegegttc atcaggtcgg gecgecgagat cttgaagtcg 24420

cagttggggc cgecgecctg cgegegegag ttgeggtaca ccgggttgea gecactggaac 24480
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accaacagceg ccgggtgctt cacgetggec agecacgetge ggteggagat cageteggeg 24540

tccaggtcect ccgegttget cagegegaac ggggtcatct tgggeacttg ccgecccagg 24600

aagggcgcegt geceeeggttt cgagttgeag tegecagegea gegggatcag caggtgeccg 24660

tgcccggact cggegttggg gtacagegceg cgecatgaagg cctgeatctg geggaaggee 24720

atctgggcct tggegeectc cgagaagaac atgecgcagg acttgeccga gaactggttt 24780

gcggggcagce tggegtegtg caggcageag cgegegtegg tgttggegat ctgecaccacg 24840

ttgcgeccecc accggttctt cacgatcttg gecttggacg attgetectt cagegegege 24900

tgcccgttct cgetggteac atccatctcg atcacatgtt ccttgttcac catgetgetg 24960

ccgtgcagac acttcagctc geectecgte teggtgeage ggtgcetgeca cagegegecag 25020

cccgtgggcet cgaaagactt gtaggtcacc tccgegaagg actgcaggta ccecctgcaaa 25080

aagcggccca tcatggtcac gaaggtcttg ttgctgctga aggtcagetg cageeccgegg 25140

tgctectcegt tcagecaggt cttgecacacg gecgecageg cctecacctg gtegggecage 25200

atcttgaagt tcaccttcag ctcattctcc acgtggtact tgtccatcag cgtgegegee 25260

gcctccatge ccttctececca ggecgacacc ageggeaggce tcacggggtt cttcaccatc 25320

accgtggeceg cegectecge cgegetticg ctttecgecce cgetgttcte ttectettce 25380

tectcttect cgecgecgec cactcgcage ccccgeacca cggggtegte ttectgecagg 25440

cgctgcacct tgegcttgec gttgegeecc tgcttgatge gcacgggegg gttgetgaag 25500

cccaccatca ccagegeggce ctcttcttge tegtectege tgtccagaat gacctecggg 25560

gaggggeget tggtcatect cagtaccgag geacgcettct ttttcttect gggggegttc 25620

gccagctccg cggetgegge cgetgecgag gtegaaggec gagggcetggg cgtgegegge 25680

accagcgcegt cctgegagec gtectegtec tectcggact cgagacggag gegggeccge 25740

ttcttcgggg gegegegges cggeggagsc ggegecgecg acggagacgg ggacgagaca 25800

tcgtccaggg tgggtggacg gegggecgeg cegegtecge geteggggst ggtctecgege 25860
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tggtcctett cccgactgge catcteccac tgetecttct cctataggea gaaagagatc 25920

atggagtctc tcatgcgagt cgagaaggag gaggacagcc taaccgeccc ctctgagece 25980

tccaccaccg ccgecaccac cgecaatgece gecgeggacg acgegeccac cgagaccace 26040

gccagtacca ccctcecccag cgacgcaccce ccgetcgaga atgaagtget gatcgagcag 26100

gacccgggtt ttgtgagcgg agaggaggat gaggtggatg agaaggagaa ggaggagegtc 26160

gccgectcag tgccaaaaga ggataaaaag caagaccagg acgacgcaga taaggatgag 26220

acagcagtcg ggcgggggaa cggaagcecat gatgetgatg acggctacct agacgtggga 26280

gacgacgtgc tgcttaagca cctgecaccge cagtgegtca tegtctgega cgegetgecag 26340

gagcgctgeg aagtgeccct ggacgtggeg gaggtcagec gegectacga geggeaccte 26400

ttcgegecge acgtgeccce caagegecgg gagaacggcea cctgegagece caacccgegt 26460

ctcaacttct acccggtctt cgeggtacce gaggtgcetgg ccacctacca catctttttc 26520

caaaactgca agatccccect ctectgecge geccaaccgea cccgegecga caaaaccctg 26580

accctgegge agggegecca catacctgat atcgectcte tggaggaagt gcccaagatc 26640

ttcgagggtc teggtegega cgagaaacgg geggegaacg ctetgecacgg agacagegaa 26700

aacgagagtc actcgggggt gctggtggag ctcgagggeg acaacgegeg cctggecgta 26760

ctcaagcgca gcatagaggt cacccacttt gcctaccecgg cgetcaacct gccccccaag 26820

gtcatgagtg tggtcatggg cgagctcatc atgegecgeg cccagecect ggecgeggat 26880

gcaaacttgc aagagtcctc cgaggaaggce ctgeccgegg tcagegacga gecagetggeg 26940

cgctggcetgg agacccgega ccccgegeag ctggaggage ggegeaagcet catgatggee 27000

geggtgctgg tcaccgtgga getegagtgt ctgecagegct tettcgegga ccccgagatg 27060

cagcgcaagc tcgaggagac cctgcactac accttccgec agggetacgt gegecaggee 27120

tgcaagatct ccaacgtgga gctctgcaac ctggtctect acctgggeat cctgcacgag 27180
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aaccgcectcg ggecagaacgt cctgeactce accctcaaag gggaggegeg ccgegactac 27240

atccgcgact gegectacct cttectetge tacacctgge agacggecat gggggtetgg 27300

cagcagtgcc tggaggagceg caacctcaag gagctggaaa agctectcaa gegeacecte 27360

agggacctct ggacgggctt caacgagcegc tcggtggecg ccgegetgge ggacatcatc 27420

tttcccgage gectgetcaa gaccctgeag cagggectge ccgacttcac cagecagage 27480

atgctgcaga acttcaggac tttcatcctg gagegctcgg geatectgee ggecacttge 27540

tgcgcegctge ccagegactt cgtgeccatc aagtacaggg agtgecccgece geegetctgg 27600

ggccactgct acctctteca getggecaac tacctcgect accactegga cctcatggaa 27660

gacgtgagcg gcgagggcect getecgagtge cactgecgct gcaacctctg cacgecccac 27720

cgctctctag tctgcaacce gcagetgctc agecgagagtc agattatcgg taccttcgag 27780

ctgcagggtc cctegectga cgagaagtcc geggetccag ggetgaaact cacteccgggg 27840

ctgtggactt ccgectacct acgcaaattt gtacctgagg actaccacge ccacgagatc 27900

aggttctacg aagaccaatc ccgeccgecc aaggeggagce tcaccgectg cgtcatcace 27960

caggggcaca tcctgggceca attgcaagec atcaacaaag cccgecgaga gttcttgetg 28020

aaaaagggtc ggggggtgta cctggacccc cagtccggeg aggagcetaaa cccgetacce 28080

ccgecgecge cccageageg ggaccttget tcccaggatg gecacccagaa agaagcageca 28140

gccgecgecg ccgecgeage catacatgcet tetggaggaa gaggaggagg actgggacag 28200

tcaggcagag gaggtttcgg acgaggagca ggaggagatg atggaagact gggaggagga 28260

cagcagccta gacgaggaag cttcagaggc cgaagaggtg gcagacgcaa caccatcgee 28320

ctcggtcgca geeeectege cggggceccct gaaatcctec gaacccagea ccagegetat 28380

aacctccgcet cctecggege cggegecacce cgeccgeaga cccaaccgta gatgggacac 28440

cacaggaacc ggggtcggta agtccaagtg cccgecgecg ccaccgeage agcagecagca 28500

gcagcgcecag ggctaccgct cgtggegegg gcacaagaac gecatagtceg cctgettgca 28560
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agactgcggg ggcaacatct ctttcgeccg cegettectg ctattccace acggggtege 28620

ctttccecge aatgtectge attactaccg tcatctctac agecectact gcageggega 28680

cccagaggcg gcageggeag ccacagegge gaccaccacce taggaagata tectecgegg 28740

gcaagacagc ggcagcageg geccaggagac ccgeggeage ageggeggga geggtgggeg 28800

cactgcgcct ctcgeccaac gaaccectct cgacccggga getcagacac aggatcttce 28860

ccactttgta tgccatctic caacagagca gaggccagga gcaggagcetg aaaataaaaa 28920

acagatctct gcgeteecte acccgeagcet gtctgtatca caaaagcgaa gatcagettc 28980

ggcgcacgct ggaggacgceg gaggcactct tcagcaaata ctgegegete actcttaaag 29040

actagctccg cgeccttctec gaatttagge gggagaaaac tacgtcatcg ccggecgecg 29100

cccagcccge ccagecgaga tgagcaaaga gattcccacg ccatacatgt ggagectacca 29160

gccgcagatg ggactcgegg cgggagegge ccaggactac tccacccgea tgaactacat 29220

gagcgeggga ccccacatga tctcacaggt caacgggatc cgegeccage gaaaccaaat 29280

actgctggaa caggcggceca tcaccgecac geeecgecat aatctcaacc cccgaaattg 29340

gcccgecgec ctegtgtace aggaaacccc ctccgecacc accgtactac ttecgegtga 29400

cgcccaggcec gaagtccaga tgactaactc aggggcegeag ctcgegggceg getttegtca 29460

cggggcgegg ccgetecgac caggtataag acacctgatg atcagaggec gaggtatcca 29520

gctcaacgac gagtcggtga getctteget cggtetecgt ccggacggaa ctttccaget 29580

cgccggatec ggecgetcett cgttcacgee ccgecaggeg tacctgacte tgcagaccte 29640

gtccteggag ccccgetecg geggeategg aaccctccag ttcgtggagg agttegtgee 29700

ctcggtctac ttcaacccct tetegggacc tcecggacge taccccgacce agttcattce 29760

gaactttgac gcggtgaagg actcggegga cggctacgac tgaatgtcag gtgtcgagge 29820

agagcagctt cgcctgagac acctcgagea ctgecgecge cacaagtgcet tegecegegg 29880
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ttctggtgag ttctgctact ttcagetacc cgaggagcat accgagggge cggegecacgg 29940

cgtccgectg accacccagg gegaggttac ctgtteccte atccgggagt ttaccctccg 30000

tccectgeta gtggageggg ageggggtec ctgtgtecta actatcgect gcaactgece 30060

taaccctgga ttacatcaag atctttgctg tcatctctgt gectgagttta ataaacgetg 30120

agatcagaat ctactggggc tcctgtegec atectgtgaa cgecaccgtce ttcacccacc 30180

ccgaccaggce ccaggcgaac ctcacctgeg gtetgeatcg gagggecaag aagtacctca 30240

cctggtactt caacggcacc cectttgtgg tttacaacag cttcgacggg gacggagtct 30300

ccctgaaaga ccagctctec ggtctcaget actccatcca caagaacacc accctccaac 30360

tcttccctec ctacctgecg ggaacctacg agtgegtcac cggecgetge acccacctca 30420

cccgcctgat cgtaaaccag agctttccgg gaacagataa ctecctettc cccagaacag 30480

gaggtgagct caggaaactc cccggggacc agggeggaga cgtaccttcg acccttgtgg 30540

ggttaggatt ttttattacc gggttgctgg ctcttttaat caaagtttcc ttgagatttg 30600

ttctttcctt ctacgtgtat gaacacctca acctccaata actctaccct ttcttcggaa 30660

tcaggtgact tctctgaaat cgggcttggt gtgctgctta ctetgttgat ttttttectt 30720

atcatactca gecttctgtg cctcaggcetc gecgectget gegecacacat ctatatctac 30780

tgctggtige tcaagtgcag gggtegecac ccaagatgaa caggtacatg gtcctatcga 30840

tcctaggect getggecctg geggectgea gegecgecaa aaaagagatt acctttgagg 30900

agcccgcttg caatgtaact ttcaagceccg agggtgacca atgcaccacc ctcgtcaaat 30960

gcgttaccaa tcatgagagg ctgcgcatcg actacaaaaa caaaactggce cagtttgegg 31020

tctatagtgt gtttacgccc ggagacccect ctaactactc tgtcaccgtc ttccagggeg 31080

gacagtctaa gatattcaat tacactttcc ctttttatga gttatgcgat gcggtcatgt 31140

acatgtcaaa acagtacaac ctgtggcctc cctctcccca ggegtgtgtg gaaaatactg 31200

ggtcttactg ctgtatggct ttcgecaatca ctacgcetcge tctaatctge acggtgetat 31260
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acataaaatt caggcagagg cgaatcttta tcgatgaaaa gaaaatgect tgatcgctaa 31320

caccggcttt ctatctgcag aatgaatgca atcacctccc tactaatcac caccaccctc 31380

cttgcgattg cccatgggtt gacacgaatc gaagtgccag tggggtccaa tgtcaccatg 31440

gtgggccccg ccggeaattc caccctcatg tgggaaaaat ttgtccgeaa tcaatgggtt 31500

catttctgct ctaaccgaat cagtatcaag cccagagcca tctgegatgg gcaaaatcta 31560

actctgatca atgtgcaaat gatggatgct gggtactatt acgggcagceg gggagaaatc 31620

attaattact ggcgacccca caaggactac atgctgeatg tagtcgagge acttcccact 31680

accaccccca ctaccacctc tcccaccacce accaccacta ctactactac tactactact 31740

actactacta ccactaccgc tgccecgecat acccgcaaaa gecaccatgat tagcacaaag 31800

ccccctegtg ctcactccca cgeecggeggg cccatcggtg cgacctcaga aaccaccgag 31860

ctttgcttct gccaatgeac taacgccagce getcatgaac tgttcgacct ggagaatgag 31920

gatgtccagc agagctccge ttgectgacc caggaggctg tggageccgt tgeectgaag 31980

cagatcggtg attcaataat tgactcttct tcttttgeca ctcecgaata ccctcccgat 32040

tctactttcc acatcacggg taccaaagac cctaacctct ctttctacct gatgetgetg 32100

ctctgtatct ctgtggtctc ttccgegetg atgttactgg ggatgttctg ctgectgatc 32160

tgccgcagaa agagaaaagce tegetctcag ggeccaaccac tgatgecectt cccctaccce 32220

ccggattttg cagataacaa gatatgagct cgctgctgac actaaccgct ttactagect 32280

gcgctctaac ccttgtecget tgegactcga gattccacaa tgtcacaget gtggecaggag 32340

aaaatgttac tttcaactcc acggccgata cccagtggtc gtggagtggc tcaggtaget 32400

acttaactat ctgcaatagc tccacttccc ccggeatatc cccaaccaag taccaatgca 32460

atgccagcct gttcaccctc atcaacgcett ccaccctgga caatggactc tatgtagget 32520

atgtaccctt tggtgggcaa ggaaagaccc acgcttacaa cctggaagtt cgeccagecca 32580
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gaaccactac ccaagcttct cccaccacca ccaccaccac caccatcacc agcagcagca 32640

gcagcagcag ccacagcagc agcagcagat tattgacttt ggttttggec agetcatctg 32700

ccgctaccca ggecatctac agetctgtge ccgaaaccac tcagatccac cgeccagaaa 32760

cgaccaccgc caccacccta cacacctcca gegatcagat gccgaccaac atcaccecect 32820

tggctcttca aatgggactt acaagcccca ctccaaaacc agtggatgeg gecgaggtct 32880

ccgecctegt caatgactgg gegggegctgg gaatgtggtg gttcgecata ggeatgatgg 32940

cgctctgect gettctgete tggcetcatct getgecteca ccgecaggega gecagaccce 33000

ccatctatag acccatcatt gtcctgaacc ccgataatga tgggatccat agattggatg 33060

gcctgaaaaa cctacttttt tcttttacag tatgataaat tgagacatge ctcgeatttt 33120

cttgtacatg ttcctictec cacctttict ggggtgtict acgetggecg ctgtgtctca 33180

cctggaggta gactgcectct cacccttcac tgtctacctg ctttacggat tggtcaccct 33240

cactctcatc tgcagcctaa tcacagtaat catcgecttc atccagtgca ttgattacat 33300

ctgtgtgcgce ctegeatact tcagacacca cccgeagtac cgagacagga acattgccca 33360

acttctaaga ctgctctaat catgcataag actgtgatct gecttctgat cctectgecatc 33420

ctgcccaccc tecacctectg ccagtacacc acaaaatctc cgegcaaaag acatgectce 33480

tgccgcttca cccaactgtg gaatataccc aaatgctaca acgaaaagag cgagcetctcc 33540

gaagcttggc tgtatggggt catctgtgtc ttagtttict gcagecactgt ctttgeectc 33600

ataatctacc cctactttga tttgggatgg aacgcgatcg atgccatgaa ttaccccacc 33660

tttcccgeac ccgagataat teccactgega caagttgtac cegttgtegt taatcaacge 33720

cccccatecc ctacgeccac tgaaatcage tactttaacc taacaggcegg agatgactga 33780

cgccctagat ctagaaatgg acggcatcag taccgagcag cgtctcctag agaggegcag 33840

gcaggcggct gagcaagagce gectcaatca ggagetccga gatctegtta acctgcacca 33900

gtgcaaaaga ggcatctttt gtctggtaaa gcaggccaaa gtcacctacg agaagaccgg 33960
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caacagccac cgcctcagtt acaaattgec cacccagege cagaagcetgg tgctcatggt 34020

gggtgagaat cccatcaccg tcacccagca ctcggtagag accgaggggt gtctgecactc 34080

cccctgtegg ggtccagaag acctctgeac cctggtaaag accctgtgeg gtctcagaga 34140

tttagtcccc tttaactaat caaacactgg aatcaataaa aagaatcact tacttaaaat 34200

cagacagcag gtctctgtcc agtttattca gcagcacctc cttceectec tecccaactct 34260

ggtactccaa acgcecttctg geggeaaact tecteccacac cctgaaggga atgtcagatt 34320

cttgctcctg tecectecgea cccactatct tcatgtigtt gcagatgaag cgcaccaaaa 34380

cgtctgacga gagcttcaac cccgtgtacc cctatgacac ggaaagegge ccteccteccg 34440

tecectttect caccectecc ttegtgtcte ccgatggatt ccaagaaagt ccccecgggg 34500

tectgtctct gaacctggec gageccctgg tcacttccca cggeatgete gecctgaaaa 34560

tgggaagtgg cctctecectg gacgacgcetg gcaacctcac ctctcaagat atcaccaccg 34620

ctagccctcc cctcaaaaaa accaagacca acctcagect agaaacctca tcccecectaa 34680

ctgtgagcac ctcaggcgcc ctcaccgtag cagecgecge tecectggeg gtggecggca 34740

cctcectcac catgcaatca gaggeccccce tgacagtaca ggatgcaaaa ctcacectgg 34800

ccaccaaagg ccccctgacc gtgtctgaag gcaaactgge cttgcaaaca teggecccge 34860

tgacggccge tgacagcage accctcacag tcagtgecac accaccectt agcacaagca 34920

atggcagctt gggtattgac atgcaagccc ccatttacac caccaatgga aaactaggac 34980

ttaactttgg cgctcccctg catgtggtag acagcctaaa tgcactgact gtagttactg 35040

gccaaggtct tacgataaac ggaacagecc tacaaactag agtctcaggt gcectcaact 35100

atgacacatc aggaaaccta gaattgagag ctgcaggggg tatgcgagtt gatgcaaatg 35160

gtcaacttat ccttgatgta gcttacccat ttgatgcaca aaacaatctc agecttagge 35220

ttggacaggg acccctgttt gttaactctg cccacaactt ggatgttaac tacaacagag 35280
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gcctctacct gttcacatct ggaaatacca aaaagctaga agttaatatc aaaacagcca 35340

agggtctcat ttatgatgac actgctatag caatcaatgc gggtgatggg ctacagtttg 35400

actcaggctc agatacaaat ccattaaaaa ctaaacttgg attaggactg gattatgact 35460

ccagcagagc cataattgct aaactgggaa ctggectaag ctttgacaac acaggtgcca 35520

tcacagtagg caacaaaaat gatgacaagc ttaccttgtg gaccacacca gacccatccc 35580

ctaactgtag aatctattca gagaaagatg ctaaattcac acttgttttg actaaatgcg 35640

gcagtcaggt gttggccagc gtttctgttt tatctgtaaa aggtagcectt gcgeccatca 35700

gtggcacagt aactagtgct cagattgtcc tcagattiga tgaaaatgga gttctactaa 35760

gcaattcttc ccttgaccct caatactgga actacagaaa aggtgacctt acagagggca 35820

ctgcatatac caacgcagtg ggatttatgc ccaacctcac agcataccca aaaacacaga 35880

gccaaactgc taaaagcaac attgtaagtc aggtttactt gaatggggac aaatccaaac 35940

ccatgaccct caccattacc ctcaatggaa ctaatgaaac aggagatgcc acagtaagca 36000

cttactccat gtcattctca tggaactgga atggaagtaa ttacattaat gaaacgttcc 36060

aaaccaactc cttcaccttc tcctacatcg cccaagaata aaaagcatga cgetgttgat 36120

ttgattcaat gtgtttctgt tttattttca agcacaacaa aatcattcaa gtcattcttc 36180

catcttagct taatagacac agtagcttaa tagacccagt agtgcaaagc cccattctag 36240

cttataacta gtggagaagt actcgcctac atgggggtag agtcataatc gtgcatcagg 36300

atagggcggt ggtgctgcag cagegegega ataaactgct geecgecgeceg ctecgtectg 36360

caggaataca acatggcagt ggtctcctca gegatgattc gcaccgeccg cagcataagg 36420

cgccttgtcce tccgggceaca gecagegceacc ctgatctcac ttaaatcage acagtaactg 36480

cagcacagca ccacaatatt gttcaaaatc ccacagtgca aggcgctgta tccaaagectc 36540

atggcgggga ccacagaacc cacgtggceca tcataccaca agcgcaggta gattaagtgg 36600

cgacccctca taaacacgct ggacataaac attacctctt ttggcatgtt gtaattcacc 36660
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acctcccggt accatataaa cctctgatta aacatggcege catccaccac catcctaaac 36720
cagctggcca aaacctgecc geeggetata cactgcaggg aaccgggact ggaacaatga 36780
cagtggagag cccaggactc gtaaccatgg atcatcatgc tcgtcatgat atcaatgttg 36840
gcacaacaca ggcacacgtg catacacttc ctcaggatta caagctcctc ccgegttaga 36900
accatatccc agggaacaac ccattcctga atcagcegtaa atcccacact gcagggaaga 36960
cctcgcacgt aactcacgtt gtgcattgtc aaagtgttac attcgggcag cageggatga 37020
tcctccagta tggtagegeg ggtttctgtc tcaaaaggag gtagacgatc cctactgtac 37080
ggagtgcgcc gagacaaccg agatcgtgtt ggtcgtagtg tcatgeccaaa tggaacgecg 37140
gacgtagtca tatttcctga agtcttagat ctctcaacgc agcaccagcea ccaacacttc 37200
gcagtgtaaa aggccaagtg ccgagagagt atatatagga ataaaaagtg acgtaaacgg 37260
gcaaagtcca aaaaacgecc agaaaaaccg cacgcegaacc tacgecccga aacgaaagee 37320
aaaaaacact agacactccc ttccggegtc aacttccget ttcccacget acgtcacttg 37380
ccccagtcaa acaaactaca tatcccgaac ttccaagtcg ccacgcccaa aacaccgect 37440
acacctccec geeegeegge ccgeccccaa acccgectee cgececgege cecgeececge 37500
gccgeccatc tcattatcat attggcttca atccaaaata aggtatatta ttgatgatg 37559
<210> 12

<211> 1109

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic

polynucleotide"

<400> 12
ggagttccgce gttacataac ttacggtaaa tggcccgect ggetgaccge ccaacgaccc 60
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ccgcccattg acgtcaataa tgacgtatgt tcccatagta acgeccaatag ggactttcca 120
ttgacgtcaa tgggtggagt atttacggta aactgcccac ttggcagtac atcaagtgta 180
tcatatgcca agtacgcccc ctattgacgt caatgacggt aaatggcccg cctggecatta 240
tgcccagtac atgaccttat gggactttcc tacttggecag tacatctacg tattagtcat 300
cgctattacc atggtcgagg tgagccccac gttctgettc actctececa tetcccccce 360
ctccecaccc ccaattttgt atttatttat tttttaatta ttttgtgcag cgatggggee 420
£888888888 8ggggrgrgc gecaggeggg geggescegs gegaggegceg gggeggggeg 480
aggcggagag gtgcggeggce agecaatcag ageggegege teccgaaagtt tecttttatg 540
gcgaggceggce ggcggeggcg gecctataaa aagegaageg ctecctatca gtgatagaga 600
tctccctatc agtgatagag atcgtcgacg agctcgeggce gggegggagt cgetgegege 660
tgccttegec cecgtgececg ctecgecgece gectegegee geecgeeecg getctgactg 720
accgcgttac taaaacaggt aagtccggec teccgegecgg gttttggege cteccgeggg 780
cgccccccte ctcacggega gegetgecac gtcagacgaa gggegeageg agegtcctga 840
tecttccgece cggacgetca ggacageggce ccgetgetca taagactcgg ccttagaacc 900
ccagtatcag cagaaggaca ttttaggacg ggacttgggt gactctaggg cactggtttt 960
ctttccagag agcggaacag gcgaggaaaa gtagtccectt cteggegatt ctgeggaggg 1020
atctccgtgg ggcggtgaac gecgatgatg cctctactaa ccatgttcat gttttetttt 1080
tttttctaca ggtectgggt gacgaacag 1109

<210> 13

<211> 33

<212> DNA

<213> Artificial Sequence

<220>

<221> source
<223> /note="Description of Artificial Sequence: Synthetic
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primer"

<400> 13
atacggacta gtggagaagt actcgcctac atg 33

<210> 14

<211> 36

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
primer"

<400> 14

atacggaaga tctaagactt caggaaatat gactac 36

<210> 15

<211> 46

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
primer"

<400> 15
attcagtgta caggcgcgec aaagcatgac getgttgatt tgattc

<210> 16

<211> 35

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
primer"

<400> 16
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actaggacta gttataagct agaatggggc tttgc 35

<210> 17

<211>79

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
primer"

<400> 17
ttaatagaca cagtagctta atagacccag tagtgcaaag ccccattcta gettataacc 60

cctatttgtt tatttttct 79

<210> 18

<211>93

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
primer"

<400> 18
atatatactc tctcggcact tggcectttta cactgecgaag tgttggtgcet ggtgetgegt 60

tgagagatct ttatttgtta actgttaatt gtc 93

<210> 19

<211> 23

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
primer"
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<400> 19
ttaatagaca cagtagctta ata 23

<210> 20

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
primer"

<400> 20
ggaagggagt gtctagtgtt 20

<210> 21

<211> 25

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
primer"

<400> 21
caatgggcgt ggatagcggt ttgac 25

<210> 22

<211> 19

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
primer"

<400> 22
cagcatgcect getattgtc 19
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<210> 23

<211> 29

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
primer"

<400> 23
catctacgta ttagtcatcg ctattacca 29

<210> 24

<211> 21

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
primer"

<400> 24
gacttggaaa tcceccgtgagt 21

<210> 25

<211> 25

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
probe"

<400> 25
acatcaatgg gcgtggatag cggtt 25

<210> 26
<211>592
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<212> DNA
<213> Woodchuck hepatitis virus

<400> 26
taatcaacct ctggattaca aaatttgtga aagattgact ggtattctta actatgttgc 60

tccttttacg ctatgtggat acgctgcttt aatgectttg tatcatgeta ttgettcccg 120

tatggctttc attttctect ccttgtataa atcctggttg ctgtctcttt atgaggagtt 180

gtggcecgtt gtcaggcaac gtggegtggt gtgcactgtg tttgetgacg caacccccac 240

tggttggggc attgccacca cctgtcagcet cctttccggg actttegett tecccectecce 300

tattgccacg geggaactca tegecgectg ccttgeecge tgetggacag gggetegget 360

gttgggcact gacaattccg tggtgtigtc ggggaaatca tegtecttte cttggetget 420

cgcctgtgtt gccacctgga ttetgegegg gacgtecttce tgetacgtece cttcggeect 480

caatccagcg gaccttectt cccgeggect getgecggcet ctgeggecte ttecgegtet 540

tcgcecttege cctcagacga gteggatcte cetttgggec gectececge ct 592

<210> 27

<211> 543

<212> PRT
<213> Simian adenovirus

<400> 27
Met Lys Arg Thr Lys Thr Ser Asp Glu Ser Phe Asn Pro Val Tyr Pro
1 5 10 15

Tyr Asp Thr Glu Ser Gly Pro Pro Ser Val Pro Phe Leu Thr Pro Pro
20 25 30

Phe Val Ser Pro Asp Gly Phe GIn Glu Ser Pro Pro Gly Val Leu Ser
35 40 45

Leu Asn Leu Ala Glu Pro Leu Val Thr Ser His Gly Met Leu Ala Leu
50 55 60

175



Lys Met Gly Ser Gly Leu Ser Leu Asp Asp Ala Gly Asn Leu Thr Ser
65 70 75 80

GIn Asp lle Thr Thr Ala Ser Pro Pro Leu Lys Lys Thr Lys Thr Asn
85 90 95

Leu Ser Leu Glu Thr Ser Ser Pro Leu Thr Val Ser Thr Ser Gly Ala
100 105 110

Leu Thr Val Ala Ala Ala Ala Pro Leu Ala Val Ala Gly Thr Ser Leu
115 120 125

Thr Met GIn Ser Glu Ala Pro Leu Thr Val GIn Asp Ala Lys Leu Thr
130 135 140

Leu Ala Thr Lys Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu
145 150 155 160

GIn Thr Ser Ala Pro Leu Thr Ala Ala Asp Ser Ser Thr Leu Thr Val
165 170 175

Ser Ala Thr Pro Pro lle Asn Val Ser Ser Gly Ser Leu Gly Leu Asp
180 185 190

Met Glu Asp Pro Met Tyr Thr His Asp Gly Lys Leu Gly lle Arg lle
195 200 205

Gly Gly Pro Leu Arg Val Val Asp Ser Leu His Thr Leu Thr Val Val
210 215 220

Thr Gly Asn Gly Leu Thr Val Asp Asn Asn Ala Leu GIn Thr Arg Val
225 230 235 240
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Thr Gly Ala Leu Gly Tyr Asp Thr Ser Gly Asn Leu GIn Leu Arg Ala
245 250 255

Ala Gly Gly Met Arg lle Asp Ala Asn Gly GIn Leu lle Leu Asn Val
260 265 270

Ala Tyr Pro Phe Asp Ala GIn Asn Asn Leu Ser Leu Arg Leu Gly GIn
275 280 285

Gly Pro Leu Tyr lle Asn Thr Asp His Asn Leu Asp Leu Asn Cys Asn
290 295 300

Arg Gly Leu Thr Thr Thr Thr Thr Asn Asn Thr Lys Lys Leu Glu Thr
305 310 315 320

Lys lle Ser Ser Gly Leu Asp Tyr Asp Thr Asn Gly Ala Val lle lle
325 330 335

Lys Leu Gly Thr Gly Leu Ser Phe Asp Asn Thr Gly Ala Leu Thr Val
340 345 350

Gly Asn Thr Gly Asp Asp Lys Leu Thr Leu Trp Thr Thr Pro Asp Pro
355 360 365

Ser Pro Asn Cys Arg lle His Ser Asp Lys Asp Cys Lys Phe Thr Leu
370 375 380

Val Leu Thr Lys Cys Gly Ser GIn lle Leu Ala Ser Val Ala Ala Leu
385 390 395 400

Ala Val Ser Gly Asn Leu Ala Ser lle Thr Gly Thr Val Ala Ser Val
405 410 415
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Thr lle Phe Leu Arg Phe Asp GIn Asn Gly Val Leu Met Glu Asn Ser
420 425 430

Ser Leu Asp Arg GIn Tyr Trp Asn Phe Arg Asn Gly Asn Ser Thr Asn
435 440 445

Ala Ala Pro Tyr Thr Asn Ala Val Gly Phe Met Pro Asn Leu Ala Ala
450 455 460

Tyr Pro Lys Thr GIn Ser GIn Thr Ala Lys Asn Asn lle Val Ser GIn
465 470 475 480

Val Tyr Leu Asn Gly Asp Lys Ser Lys Pro Met Thr Leu Thr lle Thr
485 490 495

Leu Asn Gly Thr Asn Glu Ser Ser Glu Thr Ser GIn Val Ser His Tyr
500 505 510

Ser Met Ser Phe Thr Trp Ala Trp Glu Ser Gly GIn Tyr Ala Thr Glu
515 520 525

Thr Phe Ala Thr Asn Ser Phe Thr Phe Ser Tyr lle Ala Glu GIn
530 535 540

<210> 28

<211>541

<212> PRT

<213> Simian adenovirus

<400> 28
Met Lys Arg Ala Lys Thr Ser Asp Glu Thr Phe Asn Pro Val Tyr Pro
1 5 10 15

Tyr Asp Thr Glu Asn Gly Pro Pro Ser Val Pro Phe Leu Thr Pro Pro
20 25 30
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Phe Val Ser Pro Asp Gly Phe GIn Glu Ser Pro Pro Gly Val Leu Ser
35 40 45

Leu Arg Leu Ser Glu Pro Leu Val Thr Ser His Gly Met Leu Ala Leu
50 55 60

Lys Met Gly Asn Gly Leu Ser Leu Asp Asp Ala Gly Asn Leu Thr Ser
65 70 75 80

GIn Asp Val Thr Thr Val Thr Pro Pro Leu Lys Lys Thr Lys Thr Asn
85 90 95

Leu Ser Leu GIn Thr Ser Ala Pro Leu Thr Val Ser Ser Gly Ser Leu
100 105 110

Thr Val Ala Ala Ala Ala Pro Leu Ala Val Ala Gly Thr Ser Leu Thr
115 120 125

Met GIn Ser GIn Ala Pro Leu Thr Val GIn Asp Ala Lys Leu Gly Leu
130 135 140

Ala Thr GIn Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Thr Leu GIn
145 150 155 160

Thr Ser Ala Pro Leu Thr Ala Ala Asp Ser Ser Thr Leu Thr Val Gly
165 170 175

Thr Thr Pro Pro lle Ser Val Ser Ser Gly Ser Leu Gly Leu Asp Met
180 185 190

Glu Asp Pro Met Tyr Thr His Asp Gly Lys Leu Gly lle Arg lle Gly
195 200 205
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Gly Pro Leu GIn Val Val Asp Ser Leu His Thr Leu Thr Val Val Thr
210 215 220

Gly Asn Gly lle Thr Val Ala Asn Asn Ala Leu GIn Thr Lys Val Ala
225 230 235 240

Gly Ala Leu Gly Tyr Asp Ser Ser Gly Asn Leu Glu Leu Arg Ala Ala
245 250 255

Gly Gly Met Arg lle Asn Thr Gly Gly GIn Leu lle Leu Asp Val Ala
260 265 270

Tyr Pro Phe Asp Ala GIn Asn Asn Leu Ser Leu Arg Leu Gly GIn Gly
275 280 285

Pro Leu Tyr Val Asn Thr Asn His Asn Leu Asp Leu Asn Cys Asn Arg
290 295 300

Gly Leu Thr Thr Thr Thr Ser Ser Asn Thr Thr Lys Leu Glu Thr Lys
305 310 315 320

Ile Asp Ser Gly Leu Asp Tyr Asn Ala Asn Gly Ala lle lle Ala Lys
325 330 335

Leu Gly Thr Gly Leu Thr Phe Asp Asn Thr Gly Ala lle Thr Val Gly
340 345 350

Asn Thr Gly Asp Asp Lys Leu Thr Leu Trp Thr Thr Pro Asp Pro Ser
355 360 365

Pro Asn Cys Arg lle His Ala Asp Lys Asp Lys Phe Thr Leu Val Leu
370 375 380

Thr Lys Cys Gly Ser GIn lle Leu Ala Ser Val Ala Ala Leu Ala Val

180



385 390 395 400

Ser Gly Asn Leu Ser Ser Met Thr Gly Thr Val Ser Ser Val Thr lle
405 410 415

Phe Leu Arg Phe Asp GIn Asn Gly Val Leu Met Glu Asn Ser Ser Leu
420 425 430

Asp Lys Glu Tyr Trp Asn Phe Arg Asn Gly Asn Ser Thr Asn Ala Thr
435 440 445

Pro Tyr Thr Asn Ala Val Gly Phe Met Pro Asn Leu Ser Ala Tyr Pro
450 455 460

Lys Thr GIn Ser GIn Thr Ala Lys Asn Asn lle Val Ser Glu Val Tyr
465 470 475 480

Leu His Gly Asp Lys Ser Lys Pro Met lle Leu Thr lle Thr Leu Asn
485 490 495

Gly Thr Asn Glu Ser Ser Glu Thr Ser Gln Val Ser His Tyr Ser Met
500 505 510

Ser Phe Thr Trp Ser Trp Asp Ser Gly Lys Tyr Ala Thr Glu Thr Phe
515 520 525

Ala Thr Asn Ser Phe Thr Phe Ser Tyr lle Ala Glu GIn
530 535 540

<210> 29

<211> 543

<212> PRT

<213> Simian adenovirus

<400> 29
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Met Lys Arg Thr Lys Thr Ser Asp Glu Ser Phe Asn Pro Val Tyr Pro
1 5 10 15

Tyr Asp Thr Glu Ser Gly Pro Pro Ser Val Pro Phe Leu Thr Pro Pro
20 25 30

Phe Val Ser Pro Asp Gly Phe GIn Glu Ser Pro Pro Gly Val Leu Ser
35 40 45

Leu Asn Leu Ala Glu Pro Leu Val Thr Ser His Gly Met Leu Ala Leu
50 55 60

Lys Met Gly Ser Gly Leu Ser Leu Asp Asp Ala Gly Asn Leu Thr Ser
65 70 75 80

GIn Asp lle Thr Ser Thr Thr Pro Pro Leu Lys Lys Thr Lys Thr Asn
85 90 95

Leu Ser Leu Glu Thr Ser Ser Pro Leu Thr Val Ser Thr Ser Gly Ala
100 105 110

Leu Thr Val Ala Ala Ala Ala Pro Leu Ala Val Ala Gly Thr Ser Leu
115 120 125

Thr Met GIn Ser Glu Ala Pro Leu Ala Val GIn Asp Ala Lys Leu Thr
130 135 140

Leu Ala Thr Lys Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu
145 150 155 160

GIn Thr Ser Ala Pro Leu Thr Ala Ala Asp Ser Ser Thr Leu Thr Val
165 170 175

Ser Ser Thr Pro Pro lle Ser Val Ser Ser Gly Ser Leu Gly Leu Asp
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180 185 190

Met Glu Asp Pro Met Tyr Thr His Asp Gly Lys Leu Gly lle Arg lle
195 200 205

Gly Gly Pro Leu Arg Val Val Asp Ser Leu His Thr Leu Thr Val Val
210 215 220

Thr Gly Asn Gly Leu Thr Val Asp Asn Asn Ala Leu GIn Thr Arg Val
225 230 235 240

Thr Gly Ala Leu Gly Tyr Asp Thr Ser Gly Asn Leu GIn Leu Arg Ala
245 250 255

Ala Gly Gly Met Arg lle Asp Ala Asn Gly GIn Leu lle Leu Asp Val
260 265 270

Ala Tyr Pro Phe Asp Ala GIn Asn Asn Leu Ser Leu Arg Leu Gly GIn
275 280 285

Gly Pro Leu Tyr Val Asn Thr Asp His Asn Leu Asp Leu Asn Cys Asn
290 295 300

Arg Gly Leu Thr Thr Thr Thr Thr Asn Asn Thr Lys Lys Leu Glu Thr
305 310 315 320

Lys lle Ser Ser Gly Leu Asp Tyr Asp Thr Asn Gly Ala Val lle lle
325 330 335

Lys Leu Gly Thr Gly Leu Ser Phe Asp Asn Thr Gly Ala Leu Thr Val
340 345 350

Gly Asn Thr Gly Asp Asp Lys Leu Thr Leu Trp Thr Thr Pro Asp Pro
355 360 365
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Ser Pro Asn Cys Arg lle His Ser Asp Lys Asp Cys Lys Phe Thr Leu
370 375 380

Val Leu Thr Lys Cys Gly Ser GIn lle Leu Ala Ser Val Ala Ala Leu
385 390 395 400

Ala Val Ser Gly Asn Leu Ala Ser lle Thr Gly Thr Val Ala Ser Val
405 410 415

Thr lle Phe Leu Arg Phe Asp GIn Asn Gly Val Leu Met Glu Asn Ser
420 425 430

Ser Leu Asp Lys GIn Tyr Trp Asn Phe Arg Asn Gly Asn Ser Thr Asn
435 440 445

Ala Ala Pro Tyr Thr Asn Ala Val Gly Phe Met Pro Asn Leu Ala Ala
450 455 460

Tyr Pro Lys Thr GIn Ser GIn Thr Ala Lys Asn Asn lle Val Ser GIn
465 470 475 480

Val Tyr Leu Asn Gly Asp Lys Ser Lys Pro Met Thr Leu Thr lle Thr
485 490 495

Leu Asn Gly Thr Asn Glu Ser Ser Glu Thr Ser GIn Val Ser His Tyr
500 505 510

Ser Met Ser Phe Thr Trp Ala Trp Glu Ser Gly GIn Tyr Ala Thr Glu
515 520 525

Thr Phe Ala Thr Asn Ser Phe Thr Phe Ser Tyr lle Ala Glu GIn
530 535 540
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<210> 30

<211> 543

<212> PRT

<213> Simian adenovirus

<400> 30
Met Lys Arg Thr Lys Thr Ser Asp Lys Ser Phe Asn Pro Val Tyr Pro
1 5 10 15

Tyr Asp Thr Glu Asn Gly Pro Pro Ser Val Pro Phe Leu Thr Pro Pro
20 25 30

Phe Val Ser Pro Asp Gly Phe GIn Glu Ser Pro Pro Gly Val Leu Ser
35 40 45

Leu Asn Leu Ala Glu Pro Leu Val Thr Ser His Gly Met Leu Ala Leu
50 55 60

Lys Met Gly Ser Gly Leu Ser Leu Asp Asp Ala Gly Asn Leu Thr Ser
65 70 75 80

GIn Asp Val Thr Thr Thr Thr Pro Pro Leu Lys Lys Thr Lys Thr Asn
85 90 95

Leu Ser Leu Glu Thr Ser Ala Pro Leu Thr Val Ser Thr Ser Gly Ala
100 105 110

Leu Thr Leu Ala Ala Ala Ala Pro Leu Ala Val Ala Gly Thr Ser Leu
115 120 125

Thr Met GIn Ser Glu Ala Pro Leu Thr Val GIn Asp Ala Lys Leu Thr
130 135 140

Leu Ala Thr Lys Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu
145 150 155 160
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GIn Thr Ser Ala Pro Leu Thr Ala Ala Asp Ser Ser Thr Leu Thr Val
165 170 175

Ser Ala Thr Pro Pro lle Ser Val Ser Ser Gly Ser Leu Gly Leu Asp
180 185 190

Met Glu Asp Pro Met Tyr Thr His Asp Gly Lys Leu Gly lle Arg lle
195 200 205

Gly Gly Pro Leu Arg Val Val Asp Ser Leu His Thr Leu Thr Val Val
210 215 220

Thr Gly Asn Gly lle Ala Val Asp Asn Asn Ala Leu GIn Thr Arg Val
225 230 235 240

Thr Gly Ala Leu Gly Tyr Asp Thr Ser Gly Asn Leu GIn Leu Arg Ala
245 250 255

Ala Gly Gly Met Arg lle Asp Ala Asn Gly GIn Leu lle Leu Asp Val
260 265 270

Ala Tyr Pro Phe Asp Ala GIn Asn Asn Leu Ser Leu Arg Leu Gly GIn
275 280 285

Gly Pro Leu Tyr Val Asn Thr Asp His Asn Leu Asp Leu Asn Cys Asn
290 295 300

Arg Gly Leu Thr Thr Thr Thr Thr Asn Asn Thr Lys Lys Leu Glu Thr
305 310 315 320

Lys lle Gly Ser Gly Leu Asp Tyr Asp Thr Asn Gly Ala Val lle lle
325 330 335
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Lys Leu Gly Thr Gly Val Ser Phe Asp Ser Thr Gly Ala Leu Ser Val
340 345 350

Gly Asn Thr Gly Asp Asp Lys Leu Thr Leu Trp Thr Thr Pro Asp Pro
355 360 365

Ser Pro Asn Cys Arg lle His Ser Asp Lys Asp Cys Lys Phe Thr Leu
370 375 380

Val Leu Thr Lys Cys Gly Ser GIn lle Leu Ala Ser Val Ala Ala Leu
385 390 395 400

Ala Val Ser Gly Asn Leu Ala Ser lle Thr Gly Thr Val Ser Ser Val
405 410 415

Thr lle Phe Leu Arg Phe Asp GIn Asn Gly Val Leu Met Glu Asn Ser
420 425 430

Ser Leu Asp Lys GIn Tyr Trp Asn Phe Arg Asn Gly Asn Ser Thr Asn
435 440 445

Ala Thr Pro Tyr Thr Asn Ala Val Gly Phe Met Pro Asn Leu Ala Ala
450 455 460

Tyr Pro Lys Thr GIn Ser GIn Thr Ala Lys Asn Asn lle Val Ser GIn
465 470 475 480

Val Tyr Leu Asn Gly Asp Lys Ser Lys Pro Met Thr Leu Thr lle Thr
485 490 495

Leu Asn Gly Thr Asn Glu Ser Ser Glu Thr Ser GIn Val Ser His Tyr
500 505 510
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Ser Met Ser Phe Thr Trp Ala Trp Glu Ser Gly GIn Tyr Ala Thr Glu
515 520 525

Thr Phe Ala Thr Asn Ser Phe Thr Phe Ser Tyr lle Ala Glu GIn
530 535 540

<210> 31

<211> 543

<212> PRT

<213> Simian adenovirus

<400> 31
Met Lys Arg Thr Lys Thr Ser Asp Glu Ser Phe Asn Pro Val Tyr Pro
1 5 10 15

Tyr Asp Thr Glu Asn Gly Pro Pro Ser Val Pro Phe Leu Thr Pro Pro
20 25 30

Phe Val Ser Pro Asp Gly Phe GIn Glu Ser Pro Pro Gly Val Leu Ser
35 40 45

Leu Asn Leu Ala Glu Pro Leu Val Thr Ser His Gly Met Leu Ala Leu
50 55 60

Lys Met Gly Ser Gly Leu Ser Leu Asp Asp Ala Gly Asn Leu Thr Ser
65 70 75 80

GIn Asp Val Thr Thr Thr Thr Pro Pro Leu Lys Lys Thr Lys Thr Asn
85 90 95

Leu Ser Leu Glu Thr Ser Ala Pro Leu Thr Val Ser Thr Ser Gly Ala
100 105 110

Leu Thr Leu Ala Ala Ala Ala Pro Leu Ala Val Ala Gly Thr Ser Leu
115 120 125
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Thr Met GIn Ser Glu Ala Pro Leu Thr Val GIn Asp Ala Lys Leu Thr
130 135 140

Leu Ala Thr Lys Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu
145 150 155 160

GIn Thr Ser Ala Pro Leu Thr Ala Ala Asp Ser Ser Thr Leu Thr Val
165 170 175

Ser Ala Thr Pro Pro lle Asn Val Ser Ser Gly Ser Leu Gly Leu Asp
180 185 190

Met Glu Asn Pro Met Tyr Thr His Asp Gly Lys Leu Gly lle Arg lle
195 200 205

Gly Gly Pro Leu Arg Val Val Asp Ser Leu His Thr Leu Thr Val Val
210 215 220

Thr Gly Asn Gly lle Ala Val Asp Asn Asn Ala Leu GIn Thr Arg Val
225 230 235 240

Thr Gly Ala Leu Gly Tyr Asp Thr Ser Gly Asn Leu GIn Leu Arg Ala
245 250 255

Ala Gly Gly Met Arg lle Asp Ala Asn Gly GIn Leu lle Leu Asp Val
260 265 270

Ala Tyr Pro Phe Asp Ala Gln Asn Asn Leu Ser Leu Arg Leu Gly GIn
275 280 285

Gly Pro Leu Tyr Val Asn Thr Asp His Asn Leu Asp Leu Asn Cys Asn
290 295 300
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Arg Gly Leu Thr Thr Thr Thr Thr Asn Asn Thr Lys Lys Leu Glu Thr
305 310 315 320

Lys lle Gly Ser Gly Leu Asp Tyr Asp Thr Asn Gly Ala Val lle lle
325 330 335

Lys Leu Gly Thr Gly Val Ser Phe Asp Ser Thr Gly Ala Leu Ser Val
340 345 350

Gly Asn Thr Gly Asp Asp Lys Leu Thr Leu Trp Thr Thr Pro Asp Pro
355 360 365

Ser Pro Asn Cys Arg lle His Ser Asp Lys Asp Cys Lys Phe Thr Leu
370 375 380

Val Leu Thr Lys Cys Gly Ser GIn lle Leu Ala Ser Val Ala Ala Leu
385 390 395 400

Ala Val Ser Gly Asn Leu Ala Ser lle Thr Gly Thr Val Ser Ser Val
405 410 415

Thr lle Phe Leu Arg Phe Asp GIn Asn Gly Val Leu Met Glu Asn Ser
420 425 430

Ser Leu Asp Lys GIn Tyr Trp Asn Phe Arg Asn Gly Asn Ser Thr Asn
435 440 445

Ala Thr Pro Tyr Thr Asn Ala Val Gly Phe Met Pro Asn Leu Ala Ala
450 455 460

Tyr Pro Lys Thr GIn Ser GIn Thr Ala Lys Asn Asn lle Val Ser GIn
465 470 475 480

Val Tyr Leu Asn Gly Asp Lys Ser Lys Pro Met lle Leu Thr lle Thr
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485 490 495

Leu Asn Gly Thr Asn Glu Ser Ser Glu Thr Ser GIn Val Ser His Tyr
500 505 510

Ser Met Ser Phe Thr Trp Ala Trp Glu Ser Gly GIn Tyr Ala Thr Glu
515 520 525

Thr Phe Ala Thr Asn Ser Phe Thr Phe Ser Tyr lle Ala Glu GIn
530 535 540

<210> 32

<211>578

<212> PRT

<213> Simian adenovirus

<400> 32
Met Lys Arg Thr Lys Thr Ser Asp Glu Ser Phe Asn Pro Val Tyr Pro
1 5 10 15

Tyr Asp Thr Glu Asn Gly Pro Pro Ser Val Pro Phe Leu Thr Pro Pro
20 25 30

Phe Val Ser Pro Asp Gly Phe GIn Glu Ser Pro Pro Gly Val Leu Ser
35 40 45

Leu Asn Leu Ala Glu Pro Leu Val Thr Ser His Gly Met Leu Ala Leu
50 55 60

Lys Met Gly Ser Gly Leu Ser Leu Asp Asp Ala Gly Asn Leu Thr Ser
65 70 75 80

GIn Asp Val Thr Thr Thr Thr Pro Pro Leu Lys Lys Thr Lys Thr Asn
85 90 95
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Leu Ser Leu Glu Thr Ser Ala Pro Leu Thr Val Ser Thr Ser Gly Ala
100 105 110

Leu Thr Leu Ala Ala Ala Val Pro Leu Ala Val Ala Gly Thr Ser Leu
115 120 125

Thr Met GIn Ser Glu Ala Pro Leu Thr Val GIn Asp Ala Lys Leu Thr
130 135 140

Leu Ala Thr Lys Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu
145 150 155 160

GIn Thr Ser Ala Pro Leu Thr Ala Ala Asp Ser Ser Thr Leu Thr lle
165 170 175

Ser Ala Thr Pro Pro Leu Ser Thr Ser Asn Gly Ser Leu Gly lle Asp
180 185 190

Met GIn Ala Pro lle Tyr Thr Thr Asn Gly Lys Leu Gly Leu Asn Phe
195 200 205

Gly Ala Pro Leu His Val Val Asp Ser Leu Asn Ala Leu Thr Val Val
210 215 220

Thr Gly GIn Gly Leu Thr lle Asn Gly Thr Ala Leu GIn Thr Arg Val
225 230 235 240

Ser Gly Ala Leu Asn Tyr Asp Ser Ser Gly Asn Leu Glu Leu Arg Ala
245 250 255

Ala Gly Gly Met Arg Val Asp Ala Asn Gly Lys Leu lle Leu Asp Val
260 265 270

Ala Tyr Pro Phe Asp Ala GIn Asn Asn Leu Ser Leu Arg Leu Gly GIn
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275 280 285

Gly Pro Leu Phe Val Asn Ser Ala His Asn Leu Asp Val Asn Tyr Asn
290 295 300

Arg Gly Leu Tyr Leu Phe Thr Ser Gly Asn Thr Lys Lys Leu Glu Val
305 310 315 320

Asn lle Lys Thr Ala Lys Gly Leu lle Tyr Asp Asp Thr Ala lle Ala
325 330 335

Ile Asn Pro Gly Asp Gly Leu Glu Phe Gly Ser Gly Ser Asp Thr Asn
340 345 350

Pro Leu Lys Thr Lys Leu Gly Leu Gly Leu Glu Tyr Asp Ser Ser Arg
355 360 365

Ala lle lle Ala Lys Leu Gly Thr Gly Leu Ser Phe Asp Asn Thr Gly
370 375 380

Ala lle Thr Val Gly Asn Lys Asn Asp Asp Lys Leu Thr Leu Trp Thr
385 390 395 400

Thr Pro Asp Pro Ser Pro Asn Cys Arg lle Tyr Ser Glu Lys Asp Ala
405 410 415

Lys Phe Thr Leu Val Leu Thr Lys Cys Gly Ser GIn Val Leu Ala Ser
420 425 430

Val Ser Val Leu Ser Val Lys Gly Ser Leu Ala Pro lle Ser Gly Thr
435 440 445

Val Thr Ser Ala GIn lle lle Leu Arg Phe Asp Glu Asn Gly Val Leu
450 455 460
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Leu Ser Asn Ser Ser Leu Asp Pro GIn Tyr Trp Asn Tyr Arg Lys Gly
465 470 475 480

Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly Phe Met Pro
485 490 495

Asn Leu Thr Ala Tyr Pro Lys Thr GIn Ser GIn Thr Ala Lys Ser Asn
500 505 510

Ile Val Ser GIn Val Tyr Leu Asn Gly Asp Lys Ser Lys Pro Met lle
515 520 525

Leu Thr lle Thr Leu Asn Gly Thr Asn Glu Thr Gly Asp Ala Thr Val
530 535 540

Ser Thr Tyr Ser Met Ser Phe Ser Trp Asn Trp Asn Gly Ser Asn Tyr
545 550 555 560

Ile Asn Glu Thr Phe GIn Thr Asn Ser Phe Thr Phe Ser Tyr lle Ala
565 570 575

Gln Glu

<210> 33

<211>578

<212> PRT

<213> Simian adenovirus

<400> 33
Met Lys Arg Thr Lys Thr Ser Asp Glu Ser Phe Asn Pro Val Tyr Pro
1 5 10 15

Tyr Asp Thr Glu Ser Gly Pro Pro Ser Val Pro Phe Leu Thr Pro Pro
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20 25 30

Phe Val Ser Pro Asp Gly Phe GIn Glu Ser Pro Pro Gly Val Leu Ser
35 40 45

Leu Asn Leu Ala Glu Pro Leu Val Thr Ser His Gly Met Leu Ala Leu
50 55 60

Lys Met Gly Ser Gly Leu Ser Leu Asp Asp Ala Gly Asn Leu Thr Ser
65 70 75 80

GIn Asp lle Thr Thr Ala Ser Pro Pro Leu Lys Lys Thr Lys Thr Asn
85 90 95

Leu Ser Leu Glu Thr Ser Ser Pro Leu Thr Val Ser Thr Ser Gly Ala
100 105 110

Leu Thr Val Ala Ala Ala Ala Pro Leu Ala Val Ala Gly Thr Ser Leu
115 120 125

Thr Met GIn Ser Glu Ala Pro Leu Thr Val GIn Asp Ala Lys Leu Thr
130 135 140

Leu Ala Thr Lys Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu
145 150 155 160

GIn Thr Ser Ala Pro Leu Thr Ala Ala Asp Ser Ser Thr Leu Thr Val
165 170 175

Ser Ala Thr Pro Pro Leu Ser Thr Ser Asn Gly Ser Leu Gly lle Asp
180 185 190

Met GIn Ala Pro lle Tyr Thr Thr Asn Gly Lys Leu Gly Leu Asn Phe
195 200 205
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Gly Ala Pro Leu His Val Val Asp Ser Leu Asn Ala Leu Thr Val Val
210 215 220

Thr Gly GIn Gly Leu Thr lle Asn Gly Thr Ala Leu GIn Thr Arg Val
225 230 235 240

Ser Gly Ala Leu Asn Tyr Asp Thr Ser Gly Asn Leu Glu Leu Arg Ala
245 250 255

Ala Gly Gly Met Arg Val Asp Ala Asn Gly GIn Leu lle Leu Asp Val
260 265 270

Ala Tyr Pro Phe Asp Ala GIn Asn Asn Leu Ser Leu Arg Leu Gly GIn
275 280 285

Gly Pro Leu Phe Val Asn Ser Ala His Asn Leu Asp Val Asn Tyr Asn
290 295 300

Arg Gly Leu Tyr Leu Phe Thr Ser Gly Asn Thr Lys Lys Leu Glu Val
305 310 315 320

Asn lle Lys Thr Ala Lys Gly Leu lle Tyr Asp Asp Thr Ala lle Ala
325 330 335

Ile Asn Ala Gly Asp Gly Leu GIn Phe Asp Ser Gly Ser Asp Thr Asn
340 345 350

Pro Leu Lys Thr Lys Leu Gly Leu Gly Leu Asp Tyr Asp Ser Ser Arg
355 360 365

Ala lle lle Ala Lys Leu Gly Thr Gly Leu Ser Phe Asp Asn Thr Gly
370 375 380
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Ala lle Thr Val Gly Asn Lys Asn Asp Asp Lys Leu Thr Leu Trp Thr
385 390 395 400

Thr Pro Asp Pro Ser Pro Asn Cys Arg lle Tyr Ser Glu Lys Asp Ala
405 410 415

Lys Phe Thr Leu Val Leu Thr Lys Cys Gly Ser GIn Val Leu Ala Ser
420 425 430

Val Ser Val Leu Ser Val Lys Gly Ser Leu Ala Pro lle Ser Gly Thr
435 440 445

Val Thr Ser Ala GIn lle Val Leu Arg Phe Asp Glu Asn Gly Val Leu
450 455 460

Leu Ser Asn Ser Ser Leu Asp Pro GIn Tyr Trp Asn Tyr Arg Lys Gly
465 470 475 480

Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly Phe Met Pro
485 490 495

Asn Leu Thr Ala Tyr Pro Lys Thr GIn Ser GIn Thr Ala Lys Ser Asn
500 505 510

Ile Val Ser GIn Val Tyr Leu Asn Gly Asp Lys Ser Lys Pro Met Thr
515 520 525

Leu Thr lle Thr Leu Asn Gly Thr Asn Glu Thr Gly Asp Ala Thr Val
530 535 540

Ser Thr Tyr Ser Met Ser Phe Ser Trp Asn Trp Asn Gly Ser Asn Tyr
545 550 555 560
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Ile Asn Glu Thr Phe GIn Thr Asn Ser Phe Thr Phe Ser Tyr lle Ala
565 570 575

Gln Glu

<210> 34

<211>578

<212> PRT

<213> Simian adenovirus

<400> 34
Met Lys Arg Thr Lys Thr Ser Asp Glu Ser Phe Asn Pro Val Tyr Pro
1 5 10 15

Tyr Asp Thr Glu Ser Gly Pro Pro Ser Val Pro Phe Leu Thr Pro Pro
20 25 30

Phe Val Ser Pro Asp Gly Phe GIn Glu Ser Pro Pro Gly Val Leu Ser
35 40 45

Leu Asn Leu Ala Glu Pro Leu Val Thr Ser His Gly Met Leu Ala Leu
50 55 60

Lys Met Gly Ser Gly Leu Ser Leu Asp Asp Ala Gly Asn Leu Thr Ser
65 70 75 80

GIn Asp lle Thr Thr Ala Ser Pro Pro Leu Lys Lys Thr Lys Thr Asn
85 90 95

Leu Ser Leu Glu Thr Ser Ser Pro Leu Thr Val Ser Thr Ser Gly Ala
100 105 110

Leu Thr Val Ala Ala Ala Ala Pro Leu Ala Val Ala Gly Thr Ser Leu
115 120 125
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Thr Met GIn Ser Glu Ala Pro Leu Thr Val Gln Asp Ala Lys Leu Thr
130 135 140

Leu Ala Thr Lys Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu
145 150 155 160

GIn Thr Ser Ala Pro Leu Thr Ala Ala Asp Ser Ser Thr Leu Thr Val
165 170 175

Ser Ala Thr Pro Pro Leu Ser Thr Ser Asn Gly Ser Leu Gly lle Asp
180 185 190

Met GIn Ala Pro lle Tyr Thr Thr Asn Gly Lys Leu Gly Leu Asn Phe
195 200 205

Gly Ala Pro Leu His Val Val Asp Ser Leu Asn Ala Leu Thr Val Val
210 215 220

Thr Gly GIn Gly Leu Thr lle Asn Gly Thr Ala Leu GIn Thr Arg Val
225 230 235 240

Ser Gly Ala Leu Asn Tyr Asp Thr Ser Gly Asn Leu Glu Leu Arg Ala
245 250 255

Ala Gly Gly Met Arg Val Asp Ala Asn Gly GIn Leu lle Leu Asp Val
260 265 270

Ala Tyr Pro Phe Asp Ala GIn Asn Asn Leu Ser Leu Arg Leu Gly GIn
275 280 285

Gly Pro Leu Phe Val Asn Ser Ala His Asn Leu Asp Val Asn Tyr Asn
290 295 300
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Arg Gly Leu Tyr Leu Phe Thr Ser Gly Asn Thr Lys Lys Leu Glu Val
305 310 315 320

Asn lle Lys Thr Ala Lys Gly Leu lle Tyr Asp Asp Thr Ala lle Ala
325 330 335

Ile Asn Ala Gly Asp Gly Leu GIn Phe Asp Ser Gly Ser Asp Thr Asn
340 345 350

Pro Leu Lys Thr Lys Leu Gly Leu Gly Leu Asp Tyr Asp Ser Ser Arg
355 360 365

Ala lle lle Ala Lys Leu Gly Thr Gly Leu Ser Phe Asp Asn Thr Gly
370 375 380

Ala lle Thr Val Gly Asn Lys Asn Asp Asp Lys Leu Thr Leu Trp Thr
385 390 395 400

Thr Pro Asp Pro Ser Pro Asn Cys Arg lle Tyr Ser Glu Lys Asp Ala
405 410 415

Lys Phe Thr Leu Val Leu Thr Lys Cys Gly Ser GIn Val Leu Ala Ser
420 425 430

Val Ser Val Leu Ser Val Lys Gly Ser Leu Ala Pro lle Ser Gly Thr
435 440 445

Val Thr Ser Ala GIn lle Val Leu Arg Phe Asp Glu Asn Gly Val Leu
450 455 460

Leu Ser Asn Ser Ser Leu Asp Pro GIn Tyr Trp Asn Tyr Arg Lys Gly
465 470 475 480

Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly Phe Met Pro
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485 490 495

Asn Leu Thr Ala Tyr Pro Lys Thr GIn Ser GIn Thr Ala Lys Ser Asn
500 505 510

Ile Val Ser GIn Val Tyr Leu Asn Gly Asp Lys Ser Lys Pro Met Thr
515 520 525

Leu Thr lle Thr Leu Asn Gly Thr Asn Glu Thr Gly Asp Ala Thr Val
530 535 540

Ser Thr Tyr Ser Met Ser Phe Ser Trp Asn Trp Asn Gly Ser Asn Tyr
545 550 555 560

Ile Asn Glu Thr Phe GIn Thr Asn Ser Phe Thr Phe Ser Tyr lle Ala
565 570 575

Gln Glu

<210> 35

<211>577

<212> PRT

<213> Simian adenovirus

<400> 35
Met Lys Arg Ala Lys Thr Ser Asp Glu Thr Phe Asn Pro Val Tyr Pro
1 5 10 15

Tyr Asp Thr Glu Asn Gly Pro Pro Ser Val Pro Phe Leu Thr Pro Pro
20 25 30

Phe Val Ser Pro Asp Gly Phe GIn Glu Ser Pro Pro Gly Val Leu Ser
35 40 45
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Leu Arg Leu Ser Glu Pro Leu Val Thr Ser His Gly Met Leu Ala Leu
50 55 60

Lys Met Gly Asn Gly Leu Ser Leu Asp Asp Ala Gly Asn Leu Thr Ser
65 70 75 80

GIn Asp Val Thr Thr Val Thr Pro Pro Leu Lys Lys Thr Lys Thr Asn
85 90 95

Leu Ser Leu GIn Thr Ser Ala Pro Leu Thr Val Ser Ser Gly Ser Leu
100 105 110

Thr Val Ala Ala Ala Ala Pro Leu Ala Val Ala Gly Thr Ser Leu Thr
115 120 125

Met GIn Ser GIn Ala Pro Leu Thr Val GIn Asp Ala Lys Leu Gly Leu
130 135 140

Ala Thr GIn Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Thr Leu GIn
145 150 155 160

Thr Ser Ala Pro Leu Thr Ala Ala Asp Ser Ser Thr Leu Thr Val Ser
165 170 175

Ala Thr Pro Pro Leu Ser Thr Ser Asn Gly Ser Leu Ser lle Asp Met
180 185 190

Gln Ala Pro lle Tyr Thr Thr Asn Gly Lys Leu Ala Leu Asn lle Gly
195 200 205

Ala Pro Leu His Val Val Asp Thr Leu Asn Ala Leu Thr Val Val Thr
210 215 220

Gly GIn Gly Leu Thr lle Asn Gly Arg Ala Leu GIn Thr Arg Val Thr
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225 230 235 240

Gly Ala Leu Ser Tyr Asp Thr Glu Gly Asn lle GIn Leu GIn Ala Gly
245 250 255

Gly Gly Met Arg lle Asp Asn Asn Gly GIn Leu lle Leu Asn Val Ala
260 265 270

Tyr Pro Phe Asp Ala GIn Asn Asn Leu Ser Leu Arg Leu Gly GIn Gly
275 280 285

Pro Leu lle Val Asn Ser Ala His Asn Leu Asp Leu Asn Leu Asn Arg
290 295 300

Gly Leu Tyr Leu Phe Thr Ser Gly Asn Thr Lys Lys Leu Glu Val Asn
305 310 315 320

lle Lys Thr Ala Lys Gly Leu Phe Tyr Asp Gly Thr Ala lle Ala lle
325 330 335

Asn Ala Gly Asp Gly Leu GIn Phe Gly Ser Gly Ser Asp Thr Asn Pro
340 345 350

Leu GIn Thr Lys Leu Gly Leu Gly Leu Glu Tyr Asp Ser Asn Lys Ala
355 360 365

lle lle Thr Lys Leu Gly Thr Gly Leu Ser Phe Asp Asn Thr Gly Ala
370 375 380

lle Thr Val Gly Asn Lys Asn Asp Asp Lys Leu Thr Leu Trp Thr Thr
385 390 395 400

Pro Asp Pro Ser Pro Asn Cys Arg lle Asn Ser Glu Lys Asp Ala Lys
405 410 415
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Leu Thr Leu Val Leu Thr Lys Cys Gly Ser GIn Val Leu Ala Ser Val
420 425 430

Ser Val Leu Ser Val Lys Gly Ser Leu Ala Pro lle Ser Gly Thr Val
435 440 445

Thr Ser Ala GIn lle Val Leu Arg Phe Asp Glu Asn Gly Val Leu Leu
450 455 460

Ser Asn Ser Ser Leu Asp Pro GIn Tyr Trp Asn Tyr Arg Lys Gly Asp
465 470 475 480

Ser Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly Phe Met Pro Asn
485 490 495

Leu Thr Ala Tyr Pro Lys Thr GIn Ser GIn Thr Ala Lys Ser Asn lle
500 505 510

Val Ser GIn Val Tyr Leu Asn Gly Asp Lys Thr Lys Pro Met Thr Leu
515 520 525

Thr lle Thr Leu Asn Gly Thr Asn Glu Thr Gly Asp Ala Thr Val Ser
530 535 540

Thr Tyr Ser Met Ser Phe Ser Trp Asn Trp Asn Gly Ser Asn Tyr lle
545 550 555 560

Asn Asp Thr Phe GIn Thr Asn Ser Phe Thr Phe Ser Tyr lle Ala GIn
565 570 575

Glu
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<210> 36

<211>577

<212> PRT

<213> Simian adenovirus

<400> 36
Met Lys Arg Ala Lys Thr Ser Asp Glu Thr Phe Asn Pro Val Tyr Pro
1 5 10 15

Tyr Asp Thr Glu Asn Gly Pro Pro Ser Val Pro Phe Leu Thr Pro Pro
20 25 30

Phe Val Ser Pro Asp Gly Phe GIn Glu Ser Pro Pro Gly Val Leu Ser
35 40 45

Leu Arg Leu Ser Glu Pro Leu Val Thr Ser His Gly Met Leu Ala Leu
50 55 60

Lys Met Gly Asn Gly Leu Ser Leu Asp Asp Ala Gly Asn Leu Thr Ser
65 70 75 80

GIn Asp Val Thr Thr Val Thr Pro Pro Leu Lys Lys Thr Lys Thr Asn
85 90 95

Leu Ser Leu GIn Thr Ser Ala Pro Leu Thr Val Ser Ser Gly Ser Leu
100 105 110

Thr Val Ala Ala Ala Ala Pro Leu Ala Val Ala Gly Thr Ser Leu Thr
115 120 125

Met GIn Ser GIn Ala Pro Leu Thr Val GIn Asp Ala Lys Leu Gly Leu
130 135 140

Ala Thr GIn Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Thr Leu GIn
145 150 155 160
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Thr Ser Ala Pro Leu Thr Ala Ala Asp Ser Ser Thr Leu Thr Val Ser
165 170 175

Ala Thr Pro Pro Leu Ser Thr Ser Asn Gly Ser Leu Ser lle Asp Met
180 185 190

Gln Ala Pro lle Tyr Thr Thr Asn Gly Lys Leu Ala Leu Asn lle Gly
195 200 205

Ala Pro Leu His Val Val Asp Thr Leu Asn Ala Leu Thr Val Val Thr
210 215 220

Gly GIn Gly Leu Thr lle Asn Gly Arg Ala Leu GIn Thr Arg Val Thr
225 230 235 240

Gly Ala Leu Ser Tyr Asp Thr Glu Gly Asn lle GIn Leu GIn Ala Gly
245 250 255

Gly Gly Met Arg lle Asp Asn Asn Gly GIn Leu lle Leu Asn Val Ala
260 265 270

Tyr Pro Phe Asp Ala GIn Asn Asn Leu Ser Leu Arg Leu Gly GIn Gly
275 280 285

Pro Leu lle Val Asn Ser Ala His Asn Leu Asp Leu Asn Leu Asn Arg
290 295 300

Gly Leu Tyr Leu Phe Thr Ser Gly Asn Thr Lys Lys Leu Glu Val Asn
305 310 315 320

lle Lys Thr Ala Lys Gly Leu Phe Tyr Asp Gly Thr Ala lle Ala lle
325 330 335
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Asn Ala Gly Asp Gly Leu GIn Phe Gly Ser Gly Ser Asp Thr Asn Pro
340 345 350

Leu GIn Thr Lys Leu Gly Leu Gly Leu Glu Tyr Asp Ser Asn Lys Ala
355 360 365

lle lle Thr Lys Leu Gly Thr Gly Leu Ser Phe Asp Asn Thr Gly Ala
370 375 380

lle Thr Val Gly Asn Lys Asn Asp Asp Lys Leu Thr Leu Trp Thr Thr
385 390 395 400

Pro Asp Pro Ser Pro Asn Cys Arg lle Asn Ser Glu Lys Asp Ala Lys
405 410 415

Leu Thr Leu Val Leu Thr Lys Cys Gly Ser GIn Val Leu Ala Ser Val
420 425 430

Ser Val Leu Ser Val Lys Gly Ser Leu Ala Pro lle Ser Gly Thr Val
435 440 445

Thr Ser Ala GIn lle Val Leu Arg Phe Asp Glu Asn Gly Val Leu Leu
450 455 460

Ser Asn Ser Ser Leu Asp Pro GIn Tyr Trp Asn Tyr Arg Lys Gly Asp
465 470 475 480

Ser Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly Phe Met Pro Asn
485 490 495

Leu Thr Ala Tyr Pro Lys Thr GIn Ser GIn Thr Ala Lys Ser Asn lle
500 505 510

207



Val Ser GIn Val Tyr Leu Asn Gly Asp Lys Thr Lys Pro Met Thr Leu
515 520 525

Thr lle Thr Leu Asn Gly Thr Asn Glu Thr Gly Asp Ala Thr Val Ser
530 535 540

Thr Tyr Ser Met Ser Phe Ser Trp Asn Trp Asn Gly Ser Asn Tyr lle
545 550 555 560

Asn Asp Thr Phe GIn Thr Asn Ser Phe Thr Phe Ser Tyr lle Ala GIn
565 570 575

Glu

<210> 37

<211> 1145

<212> PRT

<213> Respiratory syncytial virus

<400> 37
Met Glu Leu Leu lle Leu Lys Ala Asn Ala lle Thr Thr lle Leu Thr
1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly GIn Asn lle Thr Glu Glu Phe
20 25 30

Tyr GIn Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val lle Thr lle Glu Leu Ser Asn lle
50 55 60

Lys Glu Asn Lys Cys Asn Gly Thr Asp Ala Lys Val Lys Leu lle Lys
65 70 75 80
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GIn Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu GIn Leu Leu
85 90 95

Met GIn Ser Thr Pro Ala Thr Asn Asn Arg Ala Arg Arg Glu Leu Pro
100 105 110

Arg Phe Met Asn Tyr Thr Leu Asn Asn Ala Lys Lys Thr Asn Val Thr
115 120 125

Leu Ser Lys Lys Arg Lys Arg Arg Phe Leu Gly Phe Leu Leu Gly Val
130 135 140

Gly Ser Ala lle Ala Ser Gly Val Ala Val Ser Lys Val Leu His Leu
145 150 155 160

Glu Gly Glu Val Asn Lys lle Lys Ser Ala Leu Leu Ser Thr Asn Lys
165 170 175

Ala Val Val Ser Leu Ser Asn Gly Val Ser Val Leu Thr Ser Lys Val
180 185 190

Leu Asp Leu Lys Asn Tyr lle Asp Lys GIn Leu Leu Pro lle Val Asn
195 200 205

Lys GIn Ser Cys Ser lle Ser Asn lle Glu Thr Val lle Glu Phe GIn
210 215 220

GIn Lys Asn Asn Arg Leu Leu Glu lle Thr Arg Glu Phe Ser Val Asn
225 230 235 240

Ala Gly Val Thr Thr Pro Val Ser Thr Tyr Met Leu Thr Asn Ser Glu
245 250 255
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Leu Leu Ser Leu Asn Asp Met Pro lle Thr Asn Asp GIn Lys Lys Leu
260 265 270

Met Ser Asn Asn Val GIn lle Val Arg GIn GIn Ser Tyr Ser lle Met
275 280 285

Ser lle lle Lys Glu Glu Val Leu Ala Tyr Val Val GIn Leu Pro Leu
290 295 300

Tyr Gly Val lle Asp Thr Pro Cys Trp Lys Leu His Thr Ser Pro Leu
305 310 315 320

Cys Thr Thr Asn Thr Lys Glu Gly Ser Asn lle Cys Leu Thr Arg Thr
325 330 335

Asp Arg Gly Trp Tyr Cys Asp Asn Ala Gly Ser Val Ser Phe Phe Pro
340 345 350

GlIn Ala Glu Thr Cys Lys Val GIn Ser Asn Arg Val Phe Cys Asp Thr
355 360 365

Met Asn Ser Leu Thr Leu Pro Ser Glu Val Asn Leu Cys Asn Val Asp
370 375 380

Ile Phe Asn Pro Lys Tyr Asp Cys Lys lle Met Thr Ser Lys Thr Asp
385 390 395 400

Val Ser Ser Ser Val lle Thr Ser Leu Gly Ala lle Val Ser Cys Tyr
405 410 415

Gly Lys Thr Lys Cys Thr Ala Ser Asn Lys Asn Arg Gly lle lle Lys
420 425 430

Thr Phe Ser Asn Gly Cys Asp Tyr Val Ser Asn Lys Gly Val Asp Thr
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435 440 445

Val Ser Val Gly Asn Thr Leu Tyr Tyr Val Asn Lys GIn Glu Gly Lys
450 455 460

Ser Leu Tyr Val Lys Gly Glu Pro lle lle Asn Phe Tyr Asp Pro Leu
465 470 475 480

Val Phe Pro Ser Asp Glu Phe Asp Ala Ser lle Ser GlIn Val Asn Glu
485 490 495

Lys lle Asn GIn Ser Leu Ala Phe lle Arg Lys Ser Asp Glu Leu Leu
500 505 510

His Asn Val Asn Ala Gly Lys Ser Thr Thr Asn Arg Lys Arg Arg Ala
515 520 525

Pro Val Lys GIn Thr Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp
530 535 540

Val Glu Ser Asn Pro Gly Pro Met Ala Leu Ser Lys Val Lys Leu Asn
545 550 555 560

Asp Thr Leu Asn Lys Asp GIn Leu Leu Ser Ser Ser Lys Tyr Thr lle
565 570 575

GIn Arg Ser Thr Gly Asp Ser lle Asp Thr Pro Asn Tyr Asp Val GIn
580 585 590

Lys His lle Asn Lys Leu Cys Gly Met Leu Leu lle Thr Glu Asp Ala
595 600 605

Asn His Lys Phe Thr Gly Leu lle Gly Met Leu Tyr Ala Met Ser Arg
610 615 620
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Leu Gly Arg Glu Asp Thr lle Lys lle Leu Arg Asp Ala Gly Tyr His
625 630 635 640

Val Lys Ala Asn Gly Val Asp Val Thr Thr His Arg GIn Asp lle Asn
645 650 655

Gly Lys Glu Met Lys Phe Glu Val Leu Thr Leu Ala Ser Leu Thr Thr
660 665 670

Glu lle GIn lle Asn lle Glu lle Glu Ser Arg Lys Ser Tyr Lys Lys
675 680 685

Met Leu Lys Glu Met Gly Glu Val Ala Pro Glu Tyr Arg His Asp Ser
690 695 700

Pro Asp Cys Gly Met lle lle Leu Cys lle Ala Ala Leu Val lle Thr
705 710 715 720

Lys Leu Ala Ala Gly Asp Arg Ser Gly Leu Thr Ala Val lle Arg Arg
725 730 735

Ala Asn Asn Val Leu Lys Asn Glu Met Lys Arg Tyr Lys Gly Leu Leu
740 745 750

Pro Lys Asp lle Ala Asn Ser Phe Tyr Glu Val Phe Glu Lys Tyr Pro
755 760 765

His Phe lle Asp Val Phe Val His Phe Gly lle Ala GIn Ser Ser Thr
770 775 780

Arg Gly Gly Ser Arg Val Glu Gly lle Phe Ala Gly Leu Phe Met Asn
785 790 795 800
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Ala Tyr Gly Ala Gly GIn Val Met Leu Arg Trp Gly Val Leu Ala Lys
805 810 815

Ser Val Lys Asn lle Met Leu Gly His Ala Ser Val GIn Ala Glu Met
820 825 830

Glu GIn Val Val Glu Val Tyr Glu Tyr Ala GIn Lys Leu Gly Gly Glu
835 840 845

Ala Gly Phe Tyr His lle Leu Asn Asn Pro Lys Ala Ser Leu Leu Ser
850 855 860

Leu Thr GIn Phe Pro His Phe Ser Ser Val Val Leu Gly Asn Ala Ala
865 870 875 880

Gly Leu Gly lle Met Gly Glu Tyr Arg Gly Thr Pro Arg Asn GIn Asp
885 890 895

Leu Tyr Asp Ala Ala Lys Ala Tyr Ala Glu GIn Leu Lys Glu Asn Gly
900 905 910

Val lle Asn Tyr Ser Val Leu Asp Leu Thr Ala Glu Glu Leu Glu Ala
915 920 925

Ile Lys His GIn Leu Asn Pro Lys Asp Asn Asp Val Glu Leu Gly Gly
930 935 940

Gly Gly Ser Gly Gly Gly Gly Met Ser Arg Arg Asn Pro Cys Lys Phe
945 950 955 960

Glu lle Arg Gly His Cys Leu Asn Gly Lys Arg Cys His Phe Ser His
965 970 975
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Asn Tyr Phe Glu Trp Pro Pro His Ala Leu Leu Val Arg GIn Asn Phe
980 985 990

Met Leu Asn Arg lle Leu Lys Ser Met Asp Lys Ser lle Asp Thr Leu
995 1000 1005

Ser Glu lle Ser Gly Ala Ala Glu Leu Asp Arg Thr Glu Glu Tyr
1010 1015 1020

Ala Leu Gly Val Val Gly Val Leu Glu Ser Tyr lle Gly Ser lle
1025 1030 1035

Asn Asn lle Thr Lys GIn Ser Ala Cys Val Ala Met Ser Lys Leu
1040 1045 1050

Leu Thr Glu Leu Asn Ser Asp Asp lle Lys Lys Leu Arg Asp Asn
1055 1060 1065

Glu Glu Leu Asn Ser Pro Lys lle Arg Val Tyr Asn Thr Val lle
1070 1075 1080

Ser Tyr lle Glu Ser Asn Arg Lys Asn Asn Lys GIn Thr lle His
1085 1090 1095

Leu Leu Lys Arg Leu Pro Ala Asp Val Leu Lys Lys Thr lle Lys
1100 1105 1110

Asn Thr Leu Asp lle His Lys Ser lle Thr lle Asn Asn Pro Lys
1115 1120 1125

Glu Ser Thr Val Ser Asp Thr Asn Asp His Ala Lys Asn Asn Asp
1130 1135 1140

Thr Thr
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<210> 38

<211> 1502

<212> DNA

<213> Human immunodeficiency virus

<400> 38
atgggtgcta gggcttctgt getgtctggt ggtgagetgg acaagtggga gaagatcagg 60

ctgaggcctg gtggcaagaa gaagtacaag ctaaagcaca ttgtgtgggce ctccagggag 120

ctggagaggt ttgctgtgaa ccctggectg ctggagacct ctgaggggtg caggcagatc 180

ctgggccagc tccageectc cctgcaaaca ggetctgagg agetgaggte cctgtacaac 240

acagtggcta ccctgtactg tgtgcaccag aagattgatg tgaaggacac caaggaggec 300

ctggagaaga ttgaggagga gcagaacaag tccaagaaga aggcccagea ggetgetget 360

ggcacaggca actccagcca ggtgtcccag aactacccca ttgtgcagaa cctccaggge 420

cagatggtgc accaggccat ctcccceegg accctgaatg cctgggtgaa ggtggtggag 480

gagaggcctt ctccectgag gtgateccca tgttctetge cctgtetgag ggtgccacce 540

cccaggacct gaacaccatg ctgaacacag tggggggcca tcaggetgec atgcagatge 600

tgaaggagac catcaatgag gaggctgctg agtgggacag gctgeatect gtgcacgetg 660

gccccattge ccccggecag atgagggage ccaggggcetc tgacattget ggcaccacct 720

ccaccctcca ggagcagatt ggctggatga ccaacaaccc ccccatecct gtgggggaaa 780

tctacaagag gtggatcatc ctgggcctga acaagattgt gaggatgtac tcccccacct 840

ccatcctgga catcaggcag ggccccaagg ageccttcag ggactatgtg gacaggttct 900

acaagaccct gagggctgag caggcectccc aggaggtgaa gaactggatg acagagaccc 960

tgctggtgca gaatgccaac cctgactgca agaccatect gaaggecctg ggeectgetg 1020

ccaccctgga ggagatgatg acagectgec agggggtgegg gggecctggt cacaaggeca 1080
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gggtgctggc tgaggccatg tcccaggtga ccaactecge caccatcatg atgcagaggg 1140

gcaacttcag gaaccagagg aagacagtga agtgcttcaa ctgtggcaag gtgggccaca 1200

ttgccaagaa ctgtagggcec cccaggaaga agggctgctg gaagtgtggc aaggagggee 1260

accagatgaa ggactgcaat gagaggcagg ccaacttcct gggcaaaatc tggeectcce 1320

acaagggcag gectggceaac ttectecagt ccaggectga geccacagec cctececcgagg 1380

agtccttcag gtttggggag gagaagacca cccccageca gaagecaggag cccattgaca 1440

aggagctgta ccccctggec teectgaggt cectgtitgg caacgaccec tecteccagt 1500

aa 1502
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