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SIMIAN ADENOVIRAL VECTORS WITH
TWO EXPRESSION CASSETTES

SEQUENCE LISTING

[0001] The instant application contains a Sequence Listing
which has been submitted electronically in ASCII format
and is hereby incorporated by reference in its entirety. Said
ASCII copy, created on Oct. 11, 2018, is named
VUG66441A_WO_SL.txt and is 178,926 bytes in size.

FIELD OF THE INVENTION

[0002] This invention is in the field of recombinant adeno-
viral vectors. The invention relates to an adenoviral vector
comprising two expression cassettes. In particular, the
invention relates to a simian adenovirus such as a chimpan-
zee (chimp) adenovirus comprising two expression cas-
settes.

BACKGROUND OF THE INVENTION

[0003] Recombinant adenoviruses are useful in gene
therapy and as vaccines.

[0004] Human adenoviruses have been widely used for
gene transter applications due to their large transgene capac-
ity and ability to achieve highly efficient gene transfer in a
variety of target tissues.

[0005] However, most humans are exposed to and develop
immunity to human adenoviruses. Therefore, there is a
demand for vectors which effectively deliver molecules to a
target and minimize the effect of pre-existing immunity to
human adenovirus serotypes. Simian adenoviruses are effec-
tive in this regard; they are sufficiently closely related to
human viruses to be effective in inducing immunity to
delivered exogenous antigens to which humans have little or
no pre-existing immunity. Therefore, viral vectors based on
simian adenoviruses can provide an alternative to the use of
human derived adenoviral vectors for the development of
nucleic acid based vaccines.

[0006] Replication defective adenoviruses deliver their
genome to the interior of a cell and, because they do not
replicate, do not amplify the transgene payload. Typically,
the E1 gene is replaced with a transgene cassette comprising
a promoter of choice and a nucleic acid sequence corre-
sponding to a gene or genes of interest, resulting in a
replication defective recombinant virus.

[0007] There is a need in the art for improved recombinant
adenoviruses.

SUMMARY OF THE INVENTION
[0008] The invention relates to a simian adenoviral vector

comprising two expression cassettes. In particular, the
invention relates to a simian adenovirus such as a chimpan-
zee (chimp) adenovirus comprising two expression cas-
settes. Examples of suitable chimp adenoviruses include
ChAd155 and ChAdS83.

[0009] The adenoviral vectors of the invention are useful
as components of immunogenic compostions for the induc-
tion of an immune response in a subject, methods for their
use in treatment and processes for manufacture.

[0010] The term “vector” refers to an agent (such as a
plasmid or virus) that contains or carries genetic material
and can be used to introduce exogenous genes into an
organism. The adenoviral vector of the present invention is
derived from a non-human simian adenovirus, also referred
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to as a “simian adenovirus”. Preferably, the simian adeno-
viral vector of the present invention is a simian adenovirus.
[0011] Each expression cassette in the adenoviral vector of
the invention comprises a transgene and a promoter. A
“transgene” is a nucleic acid sequence, heterologous to the
vector sequences flanking the transgene, which encodes a
polypeptide of interest. The nucleic acid coding sequence is
operatively linked to regulatory components in a manner
which permits transgene transcription, translation, and/or
expression in a host cell. A “promoter” is a nucleotide
sequence that permits the binding of RNA polymerase and
directs the transcription of a gene. Typically, a promoter is
located in a non-coding region of a gene, proximal to the
transcriptional start site.
[0012] In adenoviral vectors of the invention, the first
expression cassette is inserted in the E1 region of the virus,
and the second expression cassette is inserted into a second
region of the adenoviral vector.
[0013] In a simian adenoviral vector comprising two
expression cassettes of the invention, the first expression
cassette is inserted in the E1 region of the simian adenoviral
vector, and the second expression cassette is inserted in a
region of the adenoviral vector that is compatible with
vector replication. A region of the adenoviral vector genome
is considered “compatible with vector replication” if dis-
ruption of this region would not affect the ability of the
adenoviral vector to replicate.
[0014] Preferably, in adenoviral vectors of the invention,
the first expression cassette is inserted in the E1 region of the
virus, and the second expression cassette is inserted into the
E3, HE1 or HE2 region of the adenoviral vector. As is well
known in the art, the E3 genes are expressed in the early
phase of transduction to prepare the host cell for viral
replication. E3 is involved in immune modulation. The term
“HE1” is used to describe a site located between the stop
codons of L5 and E4. The term “HE2” has been used to
define a site located between the end of the ITR and the cap
site of E4 mRNA.
[0015] For example, in a ChAd155 adenovirus vector:

[0016] HE1 ChAd155: insertion site between bp 34611

and 34612 of SEQ ID NO: 1.
[0017] HE2 ChAd155: insertion site between bp 37662
and 37663 of SEQ ID NO: 1.

[0018] In another example, in a ChAd83 adenovirus vec-
tor:
[0019] HE1 ChAdR3: insertion site between bp 33535

and 33536 of SEQ ID NO: 2.
[0020] HE2 ChAd83: insertion site between bp 36387
and 36388 of SEQ ID NO: 2.
[0021] As the first expression cassette is inserted in the E1
region of the adenoviral vector, the native E1 region is
deleted. In order to increase the cloning capacity of the
vector, the native E3 region can be removed from the
adenoviral vector. The native E3 region can be deleted from
the adenoviral vector in embodiments of the invention where
the second expression cassette is inserted in the E3 region,
or in embodiments where the second expression cassette is
not inserted into the E3 region. The insertion in HE1 or HE2
site doesn’t require deletion of any specific sequence of the
vector backbone.
[0022] Preferably, the second expression cassette is
inserted into the HE1 or HE2 region of the adenoviral vector.
Most preferably, the second expression cassette is inserted in
the HE2 region of the adenoviral vector. In one embodiment,
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the native E3 region is deleted from the adenoviral vector to
increase the cloning capacity of the vector, and the second
expression cassette is inserted in the HE1 or HE2 region of
the adenoviral vector.

[0023] In embodiments of the invention, the first expres-
sion cassette of the adenoviral vector may comprise a human
CMYV or an enhanced human CMV promoter, and/or the
second expression cassette may comprise a human CMV or
an enhanced human CMV promoter.

[0024] In a preferred embodiment, the first and second
expression cassettes comprise different promoters. For
example, in one embodiment, the first expression cassette
may comprise a human CMV promoter and the second
expression cassette an enhanced human CMV promoter (or
vice versa).

[0025] In one aspect of the invention, there is provided an
adenoviral vector of the invention, wherein the first expres-
sion cassette is inserted in the E1 region of the virus, and the
second expression cassette is inserted in a region of the
adenoviral vector that is compatible with vector replication,
wherein at least one of the first and second expression
cassette comprises an enhanced CMV promoter. In some
embodiments, the enhanced hCMV 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: 6. In some embodiments, the promoter
comprises or consists of a nucleic acid sequence of SEQ ID
NO: 6.

[0026] Adenoviral vectors of the invention are derived
from a simian adenoviral vector, for example, from chim-
panzees (Pan troglodytes), bonobos (Pan paniscus), gorillas
(Gorilla gorilla) and orangutans (Pongo abelii and Pongo
pygnaeus). Chimpanzee adenoviruses include, but are not
limited to AdY25, ChAd3, ChAd19, ChAd25.2, ChAd26,
ChAd27, ChAd29, ChAd30, ChAd31, ChAd32, ChAd33,
ChAd34, ChAd35, ChAd37, ChAd38, ChAd39, ChAd40,
ChAd63, ChAd83, ChAdl155, ChAdl5, Sadv4l,
sAd4310A, sAd4312, SAdV31, SAdV-A1337, ChAdOxI,
ChAdOx2 and ChAd157. Preferably, the simian adenoviral
vector of the invention is a ChAd83 or ChAd155 adenovirus
vector, most preferably a ChAd155 adenovirus vector.
[0027] Preferably, the adenoviral vector of the invention
has a seroprevalence of less than 30%, preferably less than
10% in human subjects and, most preferably, no seropreva-
lence in human subjects.

[0028] In a preferred embodiment, the simian adenoviral
vector of the invention is capable of infecting a mammalian
cell.

[0029] Inone embodiment, the first and second expression
cassettes of the adenoviral vector of the invention comprise
transgenes from respiratory syncytial virus (RSV). For
example, in one embodiment, one of the expression cassettes
comprises an RSV F antigen, and the other expression
cassette comprises RSV M and N antigens. In such embodi-
ments, the vector preferably encodes an RSV FOATM anti-
gen (fusion (F) protein deleted of the transmembrane and
cytoplasmic regions), and RSV M2-1 (transcription anti-
termination) and N (nucleocapsid) antigens.

[0030] The present invention also provides a composition
comprising a simian adenoviral vector and a pharmaceuti-
cally acceptable excipient.

[0031] In addition, the present invention provides a simian
adenoviral vector or composition comprising such an adeno-
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viral vector for use as a medicament, a vaccine, and/or for
the therapy or prophylaxis of a disease.

[0032] The invention also provides a method of inducing
an immune response in a subject comprising administering
the simian adenoviral vector or composition to the subject.

DESCRIPTION OF THE FIGURES

[0033] FIG. 1: Simian adenoviral constructs with a single
expression cassette. Inverted terminal repeats (ITR) flank
the 3' and 5' ends; El is the early gene 1; CMV is the
cytomegalovirus promoter; CASI is the CASI promoter, RG
is a model antigen, WPRE is the Woodchuck Hepatitis
Postranscriptional Regulatory Element, AE3 denotes that the
early gene 3 is deleted; fiber denotes the adenoviral gene
encoding the fiber protein and E4 is the early gene 4. Three
different simian adenoviral vectors are shown in FIG. 1. The
vector of FIG. 1(i) was constructed by inserting a transgene
expression cassette in place of the E3 region of the adeno-
viral genome (“RC1”) (top panel), the vector of FIG. 1(ii)
was formed by inserting a transgene expression cassette in
the HE1 region, i.e., between the stop codons of the fiber
gene and the FE4 region (“RC3”) (middle panel), and the
vector of FIG. 1(iii) was made by inserting a transgene
expression cassette in the HE2 region, i.e., between the end
of the I'TR and the cap site of E4 mRNA (“RC2”) (bottom
panel).

[0034] FIG. 2A: Production of ChAd155 and ChAdS83
with transgene cassette inserted in E3 and HE2 sites (RC1
and RC2 vectors of FIG. 1) in a primary human cell line.

[0035] FIG. 2B: Production of ChAd83 with transgene
cassette inserted in E3, HE1 and HE2 (the RC1, RC2 and
RC3 vectors of FIG. 1) in a human MRCS cell line at two
and seven days post-infection. Cells were infected at mul-
tiplicities of infection of 250 and 1250.

[0036] FIG. 3A: Total viral genome copy number of RC1
and RC2 vector (ChAd155 and ChAd83) of FIG. 1 in a
primary human cell line.

[0037] FIG. 3B: Total viral genome copy number of RC1,
RC2 and RC3 versions of ChAd83 vector of FIG. 1 in a
human MRCS cell line at two and seven days post-infection.
Cells were infected at multiplicities of infection of 250 and
1250.

[0038] FIG. 4: Total viral genome copy number of
ChAd155 RC1 and RC2 and ChAd83 RC1 and RC2 vectors
of FIG. 1 in a murine cell line (FIG. 4(a), top panel) and in
a non-human primate cell line (FIG. 4(5), bottom panel).
Cells were infected at multiplicities of infection of 50 and
250.

[0039] FIG. 5: Comparison of the expression levels of
ChAd155 RC1 and RC2 vectors expressing a model rabies
glycoprotein (RG) transgene in a murine cell line, demon-
strated by western blot at two and five days post-infection
(FIG. 5(a), top panel). Comparison of the expression levels
of ChAd155 RC1 and RC2 vectors with ChAd83 RC1 and
RC2 vectors expressing a model rabies glycoprotein (RG)
transgene in a murine cell line, demonstrated by western blot
at two and five days post-infection (FIG. 5(4), bottom
panel). Cells were infected at multiplicities of infection of
50, 250 and 1250.

[0040] FIG. 5(c): Comparison of the expression levels of
ChAd83 RC1, RC2 and RC3 vectors expressing a model
rabies glycoprotein (RG) transgene in a human MRCS5 cell
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line, demonstrated by western blot at two and seven days
post-infection. Cells were infected at multiplicities of infec-
tion of 250 and 1250.

[0041] FIG. 6: Another simian adenoviral construct of
with a single expression cassette. Inverted terminal repeats
(ITR) flank the 3' and 5' ends; human CMV (hCMV) is the
cytomegalovirus promoter; FATM (FODTM) and N.M2-1
are RSV antigens; 2A is a self-cleaving linking sequence;
AE4 denotes that the early gene 4 is deleted; fiber denotes
the adenoviral gene encoding the fiber protein. In the vector
of FIG. 6, the transgene expression cassette is inserted in
place of the E1 region of the adenoviral genome.

[0042] FIG. 7: A simian adenoviral construct according to
the invention with a dual expression cassette. Inverted
terminal repeats (ITR) flank the 3' and 5' ends; human CMV
(hCMV) is the cytomegalovirus promoter; Enchanced
hCMYV is the enhanced cytomegalovirus promoter; N-M2-1
and FATM (FODTM) are the RSV antigens; WPRE is the
Woodchuck Hepatitis Postranscriptional Regulatory Ele-
ment; AE3 denotes that the early gene 3 is deleted; fiber
denotes the adenoviral gene encoding the fiber protein; and
AdSE4ort6 in a substitute in the early gene 4 (E4) region.
[0043] The vector of FIG. 7 was constructed by inserting
a first transgene expression cassette in place of the E1 region
of the adenoviral genome, and a second transgene expres-
sion cassette in the HE2 region, i.e., downstream of the right
ITR.

[0044] FIG. 8: Comparison of the expression levels of
vectors expressing FOATM transgene in a MRCS5 cell line,
demonstrated by western blot at 48 hours and 96 hours
post-infection under non-reducing conditions. Cells were
infected at multiplicities of infection of 500 and 1250.
[0045] FIG. 9: Comparison of the expression levels of
vectors expressing NM2-1 transgene in a MRCS cell line,
demonstrated by western blot at 48 hours post-infection
under reducing conditions. Cells were infected at multiplici-
ties of infection of 250 and 1250.

[0046] FIG. 10: Comparison of the immunogencity from
ChAd155 vectors expressing the RSV antigen FOATM
(FATm). The data was collected at 4 weeks and 8 weeks
after vaccination with a dose of 5x10® virus particles.
[0047] FIG. 11: Comparison of the immunogencity from
ChAd155 vectors expressing the M2 RSV antigen. The data
was collected at 3 weeks after vaccination with a dose of
either 107 or 10° virus particles.

[0048] FIGS. 12A and 12B: Illustrate the results from the
experiment of Example 9 to investigate the lung T cell
responses from ChAd155 vectors. FIG. 12A shows the
CD4+ response, and FIG. 12B shows the CD8+ response.
[0049] FIGS. 13A and 13B: Show the results from the
experiment of Example 9 to investigate the peripheral T cell
responses from ChAd155 vectors. FIG. 13A shows the
PBMC CD4+ response, and FIG. 13B shows the PBMC
CD8+ response.

[0050] FIGS. 14A and 14B: Also show results from
Example 9. FIG. 14A shows the RSV neutralising Ab titres,
and FIG. 14B illustrates the ratio of the nAb from day D90
to DO.

[0051] FIGS. 15A. 15B and 15C: Show the results of the
immunogencity experiment of Example 10.

[0052] FIGS. 16A and 16B: Western blots obtained using
the expression in Hel.a cells of the vectors in Example 11.
[0053] FIG. 17: Tllustrates the results of the CRPV experi-
ment of Example 12.
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[0054] FIG. 18: Shows the results of the HPV dual cassette
vector characterisation of Example 13.

ANNOTATION OF THE SEQUENCES

[0055] SEQ ID NO: 1—Polynucleotide sequence encod-
ing wild type ChAd155

[0056] SEQ ID NO: 2—Polynucleotide sequence encod-
ing wild type ChAdS83

[0057] SEQ ID NO: 3—Polynucleotide sequence encod-
ing the CASI promoter

[0058] SEQ ID NO: 4—Polynucleotide sequence encod-
ing ChAd155/RSV

[0059] SEQ ID NO: 5—RSV FOATM-N-M2-1 amino acid
sequence
[0060] SEQ ID NO: 6—Polynucleotide sequence encod-

ing the enhanced hCMV promoter
[0061] SEQ ID NO: 7—Polynucleotide sequence encod-
ing the hCMV NM2 bghpolyA cassette

[0062] SEQ ID NO: 8—NM2 amino acid (protein)
sequence
[0063] SEQ ID NO: 9—Polynucleotide sequence encod-

ing the hCMV FO WPRE bghpolyA cassette

[0064] SEQ ID NO: 10—F0 amino acid (protein)
sequence
[0065] SEQ ID NO: 11—Amino acid sequence of a flex-
ible linker
[0066] SEQ ID NO: 12—Amino acid sequence of a flex-
ible linker

DETAILED DESCRIPTION OF THE

INVENTION

[0067] Adenoviruses
[0068] Adenoviruses are nonenveloped icosahedral

viruses with a linear double stranded DNA genome of
approximately 36 kb. Adenoviruses can transduce numerous
cell types of several mammalian species, including both
dividing and nondividing cells, without integrating into the
genome of the host cell. They have been widely used for
gene transfer applications due to their proven safety, ability
to achieve highly efficient gene transfer in a variety of target
tissues, and large transgene capacity. Human adenoviral
vectors are currently used in gene therapy and vaccines but
have the drawback of a high worldwide prevalence of
pre-existing immunity, following previous exposure to com-
mon human adenoviruses.

[0069] Adenoviruses have a characteristic morphology
with an icosahedral capsid comprising three major proteins,
hexon (II), penton base (III) and a knobbed fiber (IV), along
with a number of other minor proteins, VI, VIIL, IX, Illa and
IVa2. 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 and the top has three towers, each
tower containing a loop from each subunit that forms most
of the capsid. The base of the hexon is highly conserved
between adenoviral serotypes, while the surface loops are
variable. The penton is another adenoviral capsid protein; it
forms a pentameric base to which the 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. The primary role of the fiber protein is to tether the
viral capsid to the cell surface via the interaction of the knob
region with a cellular receptor. Variations in the flexible
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shaft, as well as knob regions of fiber, are characteristic of
the different adenovral serotypes.

[0070] The adenoviral genome has been well character-
ized. The linear, double-stranded DNA is associated with the
highly basic protein VII and a small peptide pX (also termed
mu). Another protein, V, is packaged with this DNA-protein
complex and provides a structural link to the capsid via
protein VI. There is general conservation in the overall
organization of the adenoviral genome with respect to spe-
cific open reading frames being similarly positioned, e.g. the
location of the E1A, E1B, E2A, E2B, E3, E4, 1_1, 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 5' end of the adenoviral genome contains the
5' cis-elements necessary for packaging and replication; i.e.,
the 5§' ITR sequences (which can function as origins of
replication) and the native 5' packaging enhancer domains,
which contain sequences necessary for packaging linear
adenoviral genomes and enhancer elements for the El
promoter. The 3' end of the adenoviral genome includes 3'
cis-elements, including the ITRs, necessary for packaging
and encapsidation. The virus also comprises a virus-encoded
protease, which is necessary for processing some of the
structural proteins required to produce infectious virions.
[0071] 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 spe-
cifically, 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 trans-
duction, the E1A, E1B, E2A, E2B, E3 and E4 genes of
adenovirus are expressed to prepare the host cell for viral
replication. The E1 gene is considered a master switch, it
acts as a transcription activator and is involved in both early
and late gene transcription. E2 is involved in DNA replica-
tion; E3 is involved in immune modulation and E4 regulates
viral mRNA metabolism. During the late phase of infection,
expression of the late genes [.1-L.5, which encode the
structural components of the viral particles, is activated.
Late genes are transcribed from the Major Late Promoter
(MLP) with alternative splicing.

[0072] HE1 and HE2 sites were identified as potential
insertion sites for a transgene since the insertion in these
specific points does not interrupt the coding sequences or
important regulatory sequences of a chimp adenovirus, such
as a Type C or E chimp adenovirus, for example, ChAd155
and ChAd83. The HE1 and HE2 sites can be identified by
sequence alignment in any chimp adenovirus. Therefore,
cloning of expression cassettes in the HE1 and HE?2 sites of
the ChAd genomes doesn’t impact the virus replication
cycle.

[0073] Adenoviral Replication

[0074] Historically, adenovirus vaccine development has
focused on defective, non-replicating vectors. They are
rendered replication defective by deletion of the E1 region
genes, which are essential for replication. Typically, non-
essential E3 region genes are also deleted to make room for
exogenous transgenes. An expression cassette comprising
the transgene under the control of an exogenous promoter is
then inserted. These replication-defective viruses are then
produced in El-complementing cells.

[0075] The term “replication-defective” or “replication-
incompetent” adenovirus refers to an adenovirus that is
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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. intro-
duction 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 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 ORF3, E3 ORF6,
E3 ORF7, E3 ORF8, E3 ORF9, E4 ORF7, E4 ORF6, E4
ORF4, E4 ORF3, E4 ORF2 and/or E4 ORF1). 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 percent iden-
tity with respect to another sequence.

[0076] Vectors of the Invention

[0077] Viral vectors based on non-human simian adeno-
virus represent an alternative to the use of human derived
vectors for gene therapy and genetic vaccines. Certain
adenoviruses isolated from non-human simians are closely
related to adenoviruses isolated from humans, as demon-
strated by their efficient propagation in cells of human
origin. As humans develop little or no immunity to simian
adenoviruses, they promise to provide an improved alterna-
tive to human adenoviral uses.

[0078] “Low seroprevalence” may mean having a reduced
pre-existing neutralizing antibody level as compared to
human adenovirus 5 (AdS). Similarly or alternatively, “low
seroprevalence” may mean less than about 30% seropreva-
lence, 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 titer (defined as a 50% neutralisation
titer>200) using methods as described in Hum. Gene Ther.
(2004) 15:293.

[0079] The adenoviral vector of the present invention is
derived from a nonhuman simian adenovirus, also referred
to as a “simian adenovirus.” Numerous adenoviruses have
been isolated from nonhuman simians such as chimpanzees,
bonobos, rhesus macaques, orangutans and gorillas. Vectors
derived from these adenoviruses can induce strong immune
responses to transgenes encoded by these vectors. Certain
advantages of vectors based on nonhuman simian adenovi-
ruses include a relative lack of cross-neutralizing antibodies
to these adenoviruses in the human target population, thus
their use overcomes the pre-existing immunity to human
adenoviruses. For example, some simian adenoviruses have
no cross reactivity with preexisting human neutralizing
antibodies and cross-reaction of certain chimpanzee adeno-
viruses with pre-existing human neutralizing antibodies is
only present in 2% of the target population, compared with
35% in the case of certain candidate human adenovirus
vectors (Sci. Transl. Med. (2012) 4:1).

[0080] Adenoviral vectors of the invention are derived
from a simian adenovirus, e.g., from chimpanzees (Pan
troglodytes), bonobos (Pan paniscus), gorillas (Gorilla
gorilla) and orangutans (Pongo abelii and Pongo pygnaeus).
They include adenoviruses from Group B, Group C, Group
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D, Group E and Group G. Chimpanzee adenoviruses
include, but are not limited to AdY25, ChAd3, ChAd19,
ChAd25.2, ChAd26, ChAd27, ChAd29, ChAd30, ChAd31,
ChAd32, ChAd33, ChAd34, ChAd35, ChAd37, ChAd3S,
ChAd39, ChAd40, ChAd63, ChAd83, ChAd155, ChAdlS,
SadvV4l and ChAd157 ChAd3, ChAd19, ChAd25.2,
ChAd26, ChAd27, ChAd29, ChAd30, ChAd31, ChAd32,
ChAd33, ChAd34, ChAd35, ChAd37, ChAd38, ChAd39,
ChAd40, ChAd63, ChAd83, ChAd155, ChAdl5, SadV4l,
sAd4310A, sAd4312, SAdV31, SAdV-A1337, ChAdOx1,
ChAdOx2 and ChAd157. Alternatively, adenoviral vectors
may be derived from nonhuman simian adenoviruses iso-
lated from bonobos, such as PanAdl1, PanAd2, PanAd3, Pan
5, Pan 6, Pan 7 (also referred to as C7) and Pan 9. Vectors
may include, in whole or in part, a nucleotide encoding the
fiber, penton or hexon of a non-human adenovirus.

[0081] In an embodiment of the adenoviral vectors of the
invention, the adenoviral vector has a seroprevalence of less
than 30%, less than 20%, less than 10% or less than 5% in
human subjects, preferably no seroprevalence in human
subjects and more preferably no seroprevalence in human
subjects that have not previously been in contact with a
chimpanzee adenoviral vector.

[0082] In embodiments of the adenoviral vectors of the
invention, the adenoviral DNA is capable of entering a
mammalian target cell, i.e. it is infectious. An infectious
recombinant adenoviral vector of the invention can be used
as a prophylactic or therapeutic vaccine and for gene
therapy. Thus, in an embodiment, the recombinant adeno-
viral vector comprises an endogenous molecule for delivery
into a target cell. The target cell is a mammalian cell, e.g. a
bovine cell, a canine cell, a caprine cell, a cervine cell, a
chimpanzee cell, a chiroptera cell, an equine cell, a feline
cell, a human cell, a lupine cell, an ovine cell, a porcine cell,
arodent cell, an ursine cell or a vulpine cell. The endogenous
molecule for delivery into a target cell is an expression
cassette.

[0083] In an embodiment of the invention, the vector
comprises a left ITR region, a deleted E1 region, then a
deleted E3 region, and, optionally, additional enhancer ele-
ments; these are followed by a fiber region, an E4 region and
a right ITR. Translation occurs in the rightward and leftward
directions. In this embodiment, the first expression cassette
is inserted in the deleted E1 region, and the second expres-
sion cassette is insertion in the deleted E3 region. In a further
embodiment, the promoters of the two expression cassettes
are CMV promoters. In a yet further embodiment, the
enhancer element is the Hepatitis B Postranslational Regu-
latory Element (HPRE) or the Woodchuck Hepatitis
Postranslational Regulatory Element (WPRE).

[0084] In one embodiment of the invention, the vector
comprises left and right ITR regions; a deleted E1 region; at
least a partially deleted E3 region; a fiber region; an E4
region; two expression cassettes, each comprising: a pro-
moter and at least one an antigen of interest and, optionally,
one or more enhancer elements. The first expression cassette
is inserted in the deleted E1 region, and the second expres-
sion cassette is inserted at the HE1 site, i.e., between the stop
codons of the fiber gene and an E4 region (“the HE1 site™).
The ChAd155 HE1 insertion site is between bp 34611 and
34612 of the wild type ChAd155 sequence. The ChAdS83
HE1 insertion site is between bp 33535 and 33536 of the
wild type ChAd83 sequence. Translation occurs in the
rightward and leftward directions. In a further embodiment,
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the promoters are CMV promoters. In a preferred embodi-
ment, one promoter is a CMV promoter and the other is a
eCMYV promoter. In a yet further embodiment, the enhancer
element is HPRE or WPRE.

[0085] In a further embodiment, the vector comprises left
and right ITR regions; a deleted E1 region; at least a partially
deleted E3 region; a fiber region; an E4 region; two expres-
sion cassettes, each comprising: a promoter, at least one
antigen of interest and, optionally, one or more enhancer
elements. The first expression cassette is inserted in the
deleted E1 region, and the second expression cassette is
inserted at the HE2 site, i.e., between the end of the left ITR
and the cap site of the E4 mRNA (“the HE2 site”). The
ChAd155 HE2 insertion site is between bp 37662 and 37663
of the wild type ChAd155 sequence. The ChAd83 HE2
insertion site is between bp 36387 and 36388 of the wild
type ChAd83 sequence. Translation occurs in the rightward
and leftward directions. In a further embodiment, the pro-
moters are CMV promoters. In a preferred embodiment, one
promoter is a CMV promoter and the other is a eCMV
promoter. In a yet further embodiment, the enhancer element
is HPRE or WPRE (the enhancer element increases expres-
sion of the transgene).

[0086] The HE1 and HE2 sites were identified as insertion
sites for a transgene, as the insertion in these specific points
does not interrupt the coding sequences or regulatory
sequences of ChAd155 and ChAd83. Therefore, inserting
expression cassettes in the HE1 or HE2 sites of the ChAd
genome does not affect the viral replication cycle.

[0087] In an embodiment of the invention, the vector is a
functional or an immunogenic derivative of an adenoviral
vector. By “derivative of an adenoviral vector” is meant a
modified version of the vector, e.g., one or more nucleotides
of the vector are deleted, inserted, modified or substituted.

[0088]

[0089] Regulatory elements, i.e., expression control
sequences, include appropriate transcription initiation, ter-
mination, promoter and enhancer sequences; efficient RNA
processing signals such as splicing and polyadenylation
(poly A) signals including rabbit beta-globin polyA; tetra-
cycline regulatable systems, microRNAs, posttranscrip-
tional regulatory elements (e.g., WPRE, posttranscriptional
regulatory element of woodchuck hepatitis virus); sequences
that stabilize cytoplasmic mRNA; sequences that enhance
translation efficiency (e.g., Kozak consensus sequence);
sequences that enhance protein stability; and when desired,
sequences that enhance secretion of an encoded product.

[0090] A “promoter” is a nucleotide sequence that permits
the binding of RNA polymerase and directs the transcription
of a gene. Typically, a promoter is located in a non-coding
region of a gene, proximal to the transcriptional start site.
Sequence elements within promoters that function in the
initiation of transcription are often characterized by consen-
sus nucleotide sequences. Examples of promoters include,
but are not limited to, promoters from bacteria, yeast, plants,
viruses, and mammals, including simians and 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.

[0091] Promoters of the invention will typically be heter-
ologous promoters. Promoters of the invention can be con-
stitutive.

Regulatory Elements
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[0092] Examples of promoters include, but are not limited
to, promoters from bacteria, yeast, plants, viruses, and
mammals (including humans).

[0093] Examples of promoters include, without limitation,
the TBG promoter, the retroviral Rous sarcoma virus LTR
promoter (optionally with the enhancer), the cytomegalovi-
rus (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 EFla promoter (Invitrogen).
[0094] Suitable promoters include the cytomegalovirus
(CMV) promoter and the CASI promoter. The CMV pro-
moter is strong and ubiquitously active. It has the ability to
drive high levels of transgene expression in many tissue
types and is well known in the art. The CMV promoter can
be used in vectors of the invention, either with or without a
CMYV enhancer.

[0095] The CASI promoter is a synthetic promoter
described as a combination of the CMV enhancer, the
chicken beta-actin promoter, and a splice donor and splice
acceptor flanking the ubiquitin (UBC) enhancer (U.S. Pat.
No. 8,865,881).

[0096] 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: 3. In some embodiments, the
promoter comprises or consists of a nucleic acid sequence of
SEQ ID NO: 3.

[0097] In some embodiments, the enhanced hCMV pro-
moter 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: 6. In some embodiments,
the promoter comprises or consists of a nucleic acid
sequence of SEQ ID NO: 6.

[0098] Optionally, vectors carrying transgenes encoding
therapeutically useful or immunogenic products may also
include selectable markers or reporter genes. The reporter
gene may be chosen from those known in the art. Suitable
reporter genes include, but are not limited to enhanced green
fluorescent protein, red fluorescent protein, luciferase and
secreted embryonic alkaline phosphatase (seAP), which may
include sequences encoding geneticin, hygromicin or
purimycin resistance, among others. Such selectable report-
ers or marker genes (which may or may not be 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 compo-
nents of the vector may include an origin of replication.
[0099] A “posttranscriptional regulatory element,” as used
herein, is a DNA sequence that, when transcribed, enhances
the expression of the transgene(s) or fragments thereof that
are delivered by viral vectors of the invention. Postranscrip-
tional regulatory elements include, but are not limited to the
Hepatitis B Virus Postranscriptional Regulatory Element
(HPRE) and the Woodchuck Hepatitis Postranscriptional
Regulatory Element (WPRE). The WPRE is a tripartite
cis-acting element that has been demonstrated to enhance
transgene expression driven by certain, but not all promot-
ers.

[0100] In embodiments of the invention, a ChAd155 vec-
tor may comprise one or more of a promoter, an enhancer,
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and a reporter gene. For example, vectors of the invention
may comprise ChAd155-enhanced hCMV-SeAP, ChAd155-
CASI-seAP and ChAd155-hCMV-seAP, optionally with a
tetracycline on/off transcriptional control and ChAd155-
CMV-hFerL-chEF1-seAP with a tetracycline on/off tran-
scriptional control.

[0101] Inembodiments of the invention, a ChAd83 vector
may comprise one or more of a promoter, an enhancer, and
a reporter gene. For example, vectors of the invention may
comprise ChAdl55-enhanced hCMV-SeAP, ChAd83-en-
hanced hCMV-SeAP, ChAd155-CASI-seAP and ChAdS83-
hCMV-se AP, optionally with a tetracycline on/off transcrip-
tional control and ChAd83-CMV-hFerL-chEF1-seAP with a
tetracycline on/off transcriptional control.

[0102] Vectors of the invention are generated using tech-
niques 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.

[0103]

[0104] A “transgene” is a nucleic acid sequence, heterolo-
gous to the vector sequences flanking the transgene, which
encodes a polypeptide of interest. The nucleic acid coding
sequence is operatively linked to regulatory components in
a manner which permits transgene transcription, translation,
and/or expression in a host cell. In embodiments of the
invention, the vectors express transgenes at a therapeutic or
a prophylactic level. A “functional derivative” of a trans-
genic polypeptide is a modified version of a polypeptide,
e.g., wherein one or more amino acids are deleted, inserted,
modified or substituted.

[0105] The transgene may be used for prophylaxis or
treatment, e.g., as a vaccine for inducing an immune
response, to correct genetic deficiencies by correcting or
replacing a defective or missing gene, or as a cancer
therapeutic. As used herein, induction of an immune
response refers to the ability of a protein to induce a T cell
and/or a humoral antibody immune response to the protein.

[0106] The immune response elicited by the transgene
may be an antigen specific B cell response, which produces
neutralizing antibodies. The elicited immune response may
be an antigen specific T cell response, which may be a
systemic and/or a local response. The antigen specific T cell
response may comprise a CD4+ T cell response, such as a
response involving CD4+ T cells expressing cytokines, e.g.
interferon gamma (IFN gamma), tumor necrosis factor alpha
(TNF alpha) and/or interleukin 2 (IL2). Alternatively, or
additionally, the antigen specific T cell response comprises
a CD8+ T cell response, such as a response involving CD8+
T cells expressing cytokines, e.g., IFN gamma, TNF alpha
and/or IL2.

[0107] The composition of the transgene sequence will
depend upon the use to which the resulting vector will be
put. In an embodiment, the transgene is a sequence encoding
a product which is useful in biology and medicine, such as
a prophylactic transgene, a therapeutic transgene or an
immunogenic transgene, e.g., protein or RNA. Protein trans-
genes include antigens. Antigenic transgenes of the inven-
tion induce an immunogenic response to a disease causing
organism.

Transgenes
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[0108] Transgenes of the invention include, but are not
limited to, rabies virus antigens, e.g., rabies glycoprotein
(RG), respiratory syncytial virus (RSV) antigens, human
immunodeficiency virus (HIV) antigens, or fragments
thereof.

[0109] As a result of the redundancy in the genetic code,
a polypeptide can be encoded by a variety of different
nucleic acid sequences. Coding is biased to use some
synonymous codons, i.e., codons that encode the same
amino acid, more than others. By “codon optimized,” it is
meant that modifications in the codon composition of a
recombinant nucleic acid are made without altering the
amino acid sequence. Codon optimization has been used to
improve mRNA expression in different organisms by using
organism-specific codon-usage frequencies.

[0110] In addition to, and independently from, codon bias,
some synonymous codon pairs are used more frequently
than others. This codon pair bias means that some codon
pairs are overrepresented and others are underrepresented.
Codon pair deoptimization has been used to reduce viral
virulence. For example, it has been reported that poliovi-
ruses modified to contain underrepresented codon pairs
demonstrated decreased translation efficiency and were
attenuated compared to wild type poliovirus (Science (2008)
320:1784). Engineering a synthetic attenuated virus by
codon pair deoptimization can produce viruses that encode
the same amino acid sequences as wild type but use different
pairwise arrangements of synonymous codons. Viruses
attenuated by codon pair deoptimization generated up to
1000-fold fewer plaques compared to wild type, produced
fewer viral particles and required about 100 times as many
viral particles to form a plaque.

[0111] In contrast, polioviruses modified to contain codon
pairs that are overrepresented in the human genome acted in
a manner similar to wild type RNA and generated plaques
identical in size to wild type RNA (Coleman et al. (2008)
Science 320:1784). This occurred despite the fact that the
virus with overrepresented codon pairs contained a similar
number of mutations as the virus with underrepresented
codon pairs and demonstrated enhanced translation com-
pared to wild type. This observation suggests that codon pair
optimized constructs would be expected to act in a manner
similar to their non-codon pair optimized counterparts and
would not be expected to provide a functional advantage.
Without wishing to be constrained by theory, this may be
because natural evolution has optimized codon pairing.
[0112] A construct of the invention may comprise a codon
optimized nucleic acid sequence. Alternatively or addition-
ally, a vector of the invention comprises a codon optimized
sequence of a transgene or an immunogenic derivative or
fragment thereof. A construct of the invention may comprise
a codon pair optimized nucleic acid sequence. Alternatively
or additionally, a vector of the invention comprises or
consists of a codon pair optimized sequence of a transgene
or an immunogenic derivative or fragment thereof.

[0113] Respiratory Syncytial Virus (RSV) Transgenes
[0114] In one embodiment, the present invention provides
the use of a recombinant simian-derived adenoviral vector
comprising two expression cassettes, wherein each expres-
sion cassette comprises an immunogenic transgene derived
from human respiratory syncytial virus (RSV), in the treat-
ment or prophylaxis of RSV infection. In one embodiment,
the recombinant simian-derived adenoviral vector of the
present invention comprises an RSV F antigen in one of the
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expression cassettes, and another RSV viral antigen in the
other expression cassette. Suitable antigens are discussed
further below. In one embodiment, the recombinant simian-
derived adenoviral vector comprises RSV M and N antigens
in the second expression cassette. In such embodiments, the
vector preferably encodes an RSV FOATM antigen (fusion
(F) protein deleted of the transmembrane and cytoplasmic
regions), and RSV M2-1 (transcription anti-termination) and
N (nucleocapsid) antigens.

[0115] Infection with RSV does not confer full protective
immunity. Infection in infancy is followed by symptomatic
RSV re-infections which continue throughout adulthood.
These re-infections generally go undiagnosed because they
usually present as common acute upper respiratory tract
infections. In more vulnerable persons (e.g., immunocom-
promised adults or elderly), re-infections can however also
lead to severe disease. Both arms of the immune system
(humoral and cellular immunity) are involved in protection
from severe disease [Guvenel A K, Chiu C and Openshaw P
J. Current concepts and progress in RSV vaccine develop-
ment. Expert Rev Vaccines. 2014; 13(3): 333-44.].

[0116] The humoral immune response is capable of neu-
tralizing the virus and inhibiting viral replication, thereby
playing a major role in protection against lower respiratory
RSV infection and severe disease [Piedra P A, Jewell A M,
Cron S G, et al, Correlates of immunity to respiratory
syncytial virus (RSV) associated-hospitalization: establish-
ment of minimum protective threshold levels of serum
neutralizing antibodies. Vaccine. 2003; 21(24): 3479-82.].
Passive immunization, in the form of Immunoglobulin G
(IgG) RSV-neutralizing monoclonal antibodies (Synagis)
given prophylactically, has been shown to prevent RSV
disease to some extent in premature infants and newborns
with bronchopulmonary dysplasia or underlying cardiopul-
monary disease [Cardenas S, Auais A and Piedimonte G.
Palivizumab in the prophylaxis of respiratory syncytial virus
infection. Expert Rev Anti Infect Ther. 2005; 3(5): 719-26].

[0117] T cells are also involved in the control of RSV
disease. Lethal RSV infections have been described in
patients with low CD8 T cells counts, as in the case of severe
combined immunodeficiency, bone marrow and lung trans-
plant recipients [Hertz, 1989]. The histopathology of fatal
cases of RSV infection of newborns shows that there is a
relative paucity of CDS8 T cells in the lung infiltrate [Welliver
T P, Garofalo R P, Hosakote Y, et al., Severe human lower
respiratory tract illness caused by respiratory syncytial virus
and influenza virus is characterized by the absence of
pulmonary cytotoxic lymphocyte responses. J Infect Dis.
2007. 195(8): 1126-36.]. Moreover, the presence of CD8 T
cells producing Interferon-gamma (IFN-y) has been associ-
ated with diminished Th2 responses and reduced eosino-
philia in animal models of RSV [Castilow E M and Varga S
M. Overcoming T cell-mediated immunopathology to
achieve safe RSV vaccination. Future Virol. 2008; 3(5):
445-454; Stevens W W, Sun J, Castillo J P, et al., Pulmonary
eosinophilia is attenuated by early responding CD8(+)
memory T cells in a murine model of RSV vaccine-en-
hanced disease. Viral Immunol. 2009; 22(4): 243-51].

[0118] 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
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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 poly-
peptide” 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.

[0119] 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 combi-
nations 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 refer-
ence 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 (FOATM).
[0120] Exemplary M and N protein nucleic acids and
protein sequences can be found, e.g., in US published
application number 2014/0141042 (W02012/089833),
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.

[0121] Suitably, for use with in present invention, trans-
gene nucleic acids encode an RSV F antigen and RSV, M
and N antigens. More specifically, the nucleic acids encode
an RSV FOATM antigen (fusion (F) protein deleted of the
transmembrane and cytoplasmic regions), and RSV M2-1
(transcription anti-termination) and N (nucleocapsid) anti-
gens.

[0122] Fusion (F) Protein Deleted of the Transmembrane
and Cytoplasmic Regions (FOATM)

[0123] The RSV F protein is a major surface antigen and
mediates viral fusion to target cells. The F protein is an
antigen which is highly conserved among RSV subgroups
and strains. The F protein is a target for neutralizing anti-
bodies, including the prophylactic RSV-neutralizing mono-
clonal antibody Synagis. Deletion of the transmembrane
region and cytoplasmic tail permits secretion of the FOATM
protein. Neutralizing antibodies including Synagis, that rec-
ognize this soluble form of the F protein, inhibit RSV
infectivity in vitro [Magro M, Andreu D, Gomez-Puertas P,
et al., Neutralization of human respiratory syncytial virus
infectivity by antibodies and low-molecular-weight com-
pounds targeted against the fusion glycoprotein. J Virol
2010; 84(16): 7970-82].

[0124] Nucleocapsid (N) Protein

[0125] The N protein is an internal (non-exposed) antigen,
highly conserved between RSV strains and known to be a
source of many T cell epitopes. The N protein is essential for
the replication and transcription of the RSV genome. The
primary function of the N protein is to encapsulate the virus
genome for the purposes of RNA transcription, replication
and packaging and protects it from ribonucleases.
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[0126] Transcription Anti-Termination (M2-1) Protein
[0127] The M2-1 protein is a transcription anti-termina-
tion factor that is important for the efficient synthesis of
full-length messenger RNAs (mRNAs) as well as for the
synthesis of polycistronic readthrough mRNAs, which are
characteristic of non-segmented negative-strand RNA
viruses. M2-1 is an internal (non-exposed) antigen, which is
highly conserved between RSV strains and known to be a
source of many T cell epitopes.

[0128] N-M2-1 Fusion Protein

[0129] A polynucleotide encoding a linker is positioned
between the polynucleotide encoding an RSV N antigen, or
fragment thereof, and the polynucleotide encoding an RSV
M2.1 antigen, or fragment thereof. Thus, in certain preferred
examples, an expression cassette contains a transgene which
encodes a fused RSV wviral protein N-linker-M2.1 It is
preferred that the linker is a flexible linker, preferably a
flexible linker comprising an amino acid sequence according
to SEQ ID NO: 11 (Gly-Gly-Gly-Ser-Gly-Gly-Gly) or SEQ
ID NO: 12 (Gly-Gly-Gly-Gly-Ser-Gly-Gly-Gly-Gly).
[0130] Papilloma (PV) Transgenes

[0131] In one embodiment, the present invention provides
the use of a recombinant simian-derived adenoviral vector
comprising two expression cassettes, wherein each expres-
sion cassette comprises an immunogenic transgene derived
from a papilloma virus (PV), in the treatment or prophylaxis
of a papilloma virus induced disease. Suitably, the recom-
binant simian-derived adenoviral vector of the present
invention comprises a modified papilloma virus E1 antigen
in one of the expression cassettes, and a modified papilloma
virus E2 antigen in the other expression cassette.

[0132] Human Papillomavirus (HPV) are small DNA
viruses that infect mucosal and/or cutaneous skin and cause
multiple disease conditions, including cervical neoplasia,
cervical cancer, and other anogenital cancers. There are over
40 types of HPV known to infect the anogenital tract of
humans and about 15 high-risk HPV genotypes are causally
associated with human cervical cancers. A majority of HPV
infections of the cervical epithelium are subclinal and self-
resolving within a two years period. However, persistant
infection with high risk HPV types may cause lesions and
progress to invasive cancer.

[0133] Suitable antigens of HPV which are useful as
immunogens are described in W02018060288 and include
in particular HPV E1 and E2proteins.

[0134] Rabies (RG) Transgenes

[0135] Lyssavirus is an enveloped, single stranded RNA
virus in the Rhabdoviridae family. Members of the Lyssa-
virus genus cause rabies and have the highest fatality rate of
all known human viral pathogens. Rabies is transmitted via
the saliva of infected mammals. A neurotropic virus, it enters
the nervous system of its host, causing an encephalomyelitis
that is almost invariably fatal. Currently there are about
60,000 rabies deaths worldwide yearly, mostly caused by
dog bites in developing countries in Asia and Africa and by
wildlife and bats in North America.

[0136] Rabies presents either in a furious or a paralytic
form. The incubation period varies between about five days
and several years but is typically between about 20 and 90
days. Clinical illness most often starts with prodromal
complaints of malaise, anorexia, fatigue, headache and fever
followed by pain or parathesia at the site of exposure.
Anxiety, agitation or irritability may be prominent during
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this period, followed by hyperactivity, disorientation, sei-
zures, hydrophobia, hypersalivation and, eventually, paraly-
sis, coma and death.

[0137] Rabies antigens may be derived from the rabies
viral glycoprotein (RG). For example, rabies glycoprotein
may be used as a model antigen.

[0138] Delivery of Adenoviral Vectors

[0139] In some embodiments, the recombinant adenoviral
vector of the invention is administered to a subject by
epicutaneous administration, intradermal administration,
intramuscular injection, intraperitoneal injection, intrave-
nous injection, nasal administration, oral administration,
rectal administration, subcutaneous injection, transdermal
administration or intravaginal administration.

[0140] In an embodiment of the invention, the vectors can
be administered intramuscularly (IM), i.e., injection directly
into muscle. Muscles are well vascularized and the uptake is
typically rapid.

[0141] Adjuvants

[0142] Approaches to establishing strong and lasting
immunity to specific pathogens include addition of adju-
vants to vaccines. By “adjuvant” is meant an agent that
augments, stimulates, activates, potentiates or modulates the
immune response to an active ingredient of the composition.
The adjuvant effect may occur at the cellular or humoral
level, or both. Adjuvants stimulate the response of the
immune system to the actual antigen but have no immuno-
logical effect themselves. Alternatively or additionally, adju-
vented compositions of the invention may comprise one or
more immunostimulants. By “immunostimulant™ it is meant
an agent that induces a general, temporary increase in a
subject’s immune response, whether administered with the
antigen or separately.

[0143] A composition of the invention may be adminis-
tered with or without an adjuvant. Alternatively, or addi-
tionally, the composition may comprise, or be administered
in conjunction with, one or more adjuvants (e.g. vaccine
adjuvants), in particular the composition comprises an
immunologically effective amount of a vector of the inven-
tion encoding a transgene.

[0144] Methods of Use/Uses

[0145] Methods are provided for inducing an immune
response against a disease caused by a pathogen in a subject
in need thereof comprising a step of administering an
immunologically effective amount of a construct or compo-
sition as disclosed herein. In some embodiments are pro-
vided the use of the constructs or compositions disclosed
herein for inducing an immune response to a transgenic
antigen in a subject in need thereof. Vectors of the invention
may be applied for the prophylaxis, treatment or ameliora-
tion of diseases due to infection.

[0146] Methods of the invention include the use of a
vector of the invention in medicine. They include the use of
a vector of the invention for the treatment of a disease
caused by a pathogen. A vector of the invention can be used
in the manufacture of a medicament for treating a disease
caused by a pathogen. A vector of the invention can be used
in the manufacture of a medicament for the prevention or
treatment of a disease, for example, a disease caused by
respiratory syncytial virus (RSV).

[0147] Effective immunization with adenoviral vectors
depends on the intrinsic immnomodulatory capability of the
adenoviral vector backbone. Immunologically less potent
adenoviruses induce less antigen expression. Effective
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immunization also depends on the ability of the promoter to
drive strong and sustained transgene expression. For
example, adenoviral vectors driven by the cytomegalovirus
immediate-early (CMV-IE) promoter do not sustain long-
term transgene expression because they induce cytokines
that dampen expression.

[0148] By “subject” is intended a vertebrate, such as a
mammal e.g. a human or a veterinary mammal. In some
embodiments the subject is human.

[0149]

[0150] Vectors of the invention are generated using tech-
niques and sequences provided herein, in conjunction with
techniques known to those of skill in the art. Such tech-
niques include conventional cloning techniques of cDNA
such as those described in texts, use of overlapping oligo-
nucleotide sequences of the adenovirus genomes, poly-
merase chain reaction, and any suitable method which
provides the desired nucleotide sequence.

[0151] Unless otherwise explained, all technical and sci-
entific terms used herein have the same meaning as com-
monly understood by one of ordinary skill in the art to which
this disclosure belongs. The singular terms “a,” “an,” and
“the” include plural referents unless context clearly indicates
otherwise. Similarly, the word or is intended to include
“and” unless the context clearly indicates otherwise. The
term “plurality” refers to two or more. Additionally, numeri-
cal limitations given with respect to concentrations or levels
of a substance, such as solution component concentrations
or ratios thereof, and reaction conditions such as tempera-
tures, pressures and cycle times are intended to be approxi-
mate. The term “about” used herein is intended to mean the
amount+10%.

[0152] The present invention will now be further
described by means of the following non-limiting examples.

General

EXAMPLES

Example 1: Construction of Chimpanzee
Adenoviruses with a Single Expression Cassette

[0153] Wild type chimpanzee adenoviruses type 155
(ChAd155) (WO 2016/198621) and type 83 (ChAd83) (WO
2010/086189) were isolated from healthy chimpanzees
using standard procedures and were constructed as described
in Sci Transl Med (2012) 4:1 and WO 2010/086189.

[0154] In Example 1, the ChAd155 and ChAd 83 vectors
were each constructed by inserting a single transgene
expression cassette. The expression cassette components
used either the classical human CMV promoter or the CASI
promoter, rabies glycoprotein as a model antigen and,
optionally, a WPRE enhancer. Three different insertion sites
were tested for the transgene cassette:

[0155] (i) replacing the E3 region with the transgene
cassette,
[0156] (ii) inserting the transgene cassette between the

fiber and the E4 region (site HE1), and

[0157] (iii) inserting the transgene cassette downstream
of the right ITR (site HE2).
[0158] This numbering of these insertion sites corresponds
to the illustrations of FIG. 1 where:

[0159] (i) the top panel illustrates the RC1 vector, in
which a transgene cassette replaced the E3 region,
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[0160] (ii) the middle panel illustrates the RC3 vector,
in which a transgene cassette is inserted between the
stop codons of the fiber gene and the E4 region (site
HE1), and

[0161] (iii) the bottom panel illustrates the RC2 vector,
in which a transgene cassette is inserted downstream of
the right ITR (site HE2).

[0162] In the vectors shown in Example 1, the E1 region
remains intact in all configurations.

[0163] The transgene was inserted by homologous recom-
bination techniques in the following positions of the SEQ ID
NO: 1 and of the SEQ ID NO: 2:

[0164] HE1 ChAd155: insertion site between bp 34611
and 34612 of SEQ ID NO: 1;

[0165] HE2 ChAd155: insertion site between bp 37662
and 37663 of SEQ ID NO: 1;

[0166] HE1 ChAdS83: insertion site between bp 33535 and
33536 of SEQ ID NO: 2;

[0167] HE2 ChAdS83: insertion site between bp 36387 and
36388 of SEQ ID NO: 2.

[0168] When the transgene cassette was inserted in site
HE1, ChAd155 failed to replicate. However, insertion of a
transgene cassette into the HE1 site of ChAd83 produced a
viable vector.

Example 2: Virus Production, Vector Titer and
Expression of Vectors of Example 1

[0169] To identify an animal model in which to evaluate
vector replication, a type C adenovirus ChAd155 RC2 and
a type E adenovirus ChAd83 RC2 vectors of Example 1
were assessed for their ability to replicate, measured by
vector titer and genome copy number, in cells of various
animal origins. The results are shown in Table 1.

TABLE 1

Replication and Expression of RC2 ChAd155 and
RC2 ChAd83 of Example 1

Cell line: Vector Genome Expression
Species Vector Titer Copy Day 2 Day 7
MRCS5: ChAd155 +++ +++ ++ +H++
Human ChAd&3 +H+H++ +H+H++ +++ +H+H++
PK15: ChAd155 +H+H++ +H+H++ NA NA
Swine ChAd&3 +++ +H++ NA NA
NMulLi: ChAd155 ++ +++ +++ +++
Mouse ChAd&3 ND + ++ ++
Vero: ChAd155 ++ +H++ +++ +++
Non-human ChAd&3 ND + + +
primate

ND = not detected; NA = not available

[0170] As shown in Table 1, human MRCS5 cells and swine
PK15 cells produced high vector titers and high genome
copy numbers of both ChAd155 and ChAd83. Murine
NMulLi and non-human primate Vero cells also produced
RC ChAd155 but to a lesser extent than the human or swine
cells. RC ChAdS3 failed to grow well in murine NMuli
cells and, surprisingly, in non-human primate Vero cells.
[0171] Human MRCS5, mouse NMuli and non-human
primate Vero cells supported the expression of RC ChAd155
through day 7. Human MRCS5 cells supported the expression
of RC ChAd83 through day 7, as did mouse NMuLi and
non-human primate Vero cells, but to a lesser extent than the
human cells.
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[0172] Virus Production

[0173] FIG. 2A shows the amount of virus produced by
human primary MRCS5 cells infected with either ChAd155
or ChAd83, each comprising either the RC1 or RC2 vector
construction of Example 1. The cells were harvested seven
days post-infection and the vector titer was evaluated in cell
lysates obtained following three freeze-thaw cycles. Vector
titers were measured by quantitative PCR (QPCR) analysis
with primers designed for the respective promoter regions.
The multiplicity of infection (moi) was 1250 virus particles
per cell. The virus production is indicated in the number of
virus particles per cell (vp/cell) above the bars.

[0174] Human MRCS5 cells supported production of
ChAd155 comprising either RC1 (2.17x10? vp/cell) or RC2
(4.40x10° vp/cell) and also supported production of ChAd83
comprising either RC1 (1.18x10* vp/cell) or RC2 (1.06x10°
vp/cell). As shown in FIG. 2A, ChAd83 was produced at a
higher level than ChAd155; the ChAd83 vector comprising
RC2 was the most robust of the four viral/vector combina-
tions.

[0175] FIG. 2B shows the amount of virus produced by
human primary MRCS cells infected with ChAd83 compris-
ing the RC1, RC2 or RC3 vector construction of Example 1.
The cells were harvested two and seven days post-infection.
As with FIG. 2A, vector titers were measured by quantita-
tive PCR (QPCR) analysis with primers designed for the
respective promoter regions. The multiplicity of infection
(moi) was 250 or 1250 virus particles per cell. The virus
production is indicated in the number of virus particles per
cell (vp/cell) above the bars.

[0176] Human MRCS5 cells supported production of
ChAd83 comprising RC1, RC2 or RC3. As shown in FIG.
2B, there was higher virus production for the RC2 and RC3
ChAd83 vectors than for the RC1 vector. There was also
higher virus production for the ChAd83 RC2 HE2 vector
than the RC3 HE1 vector.

[0177] Vector Genome Copy Number

[0178] After infection, the vector is replicated in the cell
and the vector genome copy number can be measured by
QPCR. Vector DNA replication can occur even in cells not
fully permissive for viral replication and propagation. QPCR
of vector DNA provides a measure of vector replication
within the infected cell, independently of the ability of the
virus to complete the replication cycle and be released as
mature viral progeny. Vector replication can thus be quan-
tified in animal species, tissue types and cell types which are
not permissive for ChAd virus replication or propagation.
[0179] Vector genome copy number was measured in
parallel with vector titer and the results shown in FIG. 3A
and FIG. 3B.

[0180] As with the virus production shown in FIG. 2A,
Human MRCS cells were infected with either ChAd155 or
ChAd83, each comprising either the RC1 or RC2 vector
construction of Example 1. The cells were harvested seven
days post-infection, the total DNA extracted, the viral
genome quantified by QPCR and the results expressed as
vector genome copy per cell. The multiplicity of infection
(moi) was 250 virus particles per cell and the numbers of
virus particles per cell are indicated above the bars denoting
viral genome copies per cell. The copy number is directly
proportional to the level of transgene expression.

[0181] As shown in FIG. 3A, the amount of viral DNA
replication of RC1 (6.21x10> vp/cell) and RC2 (6.71x10°
vp/cell) by ChAd155 was similar. ChAd83 produced more
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RC1 (2.76x10* vp/cell) and RC2 (9.19x10* vp/cell) viral
DNA than ChAd155. The highest level of viral DNA rep-
lication was observed by ChAd83 RC2.

[0182] As with the virus production shown in FIG. 2B,
Human MRCS cells were infected with ChAd83, comprising
the RC1, RC2 or RC3 vector construction of Example 1. The
cells were harvested at two and seven days post-infection,
the total DNA extracted, the viral genome quantified by
QPCR and the results expressed as vector genome copy per
cell. The multiplicity of infection (moi) was 250 or 1250
virus particles per cell and the numbers of virus particles per
cell are indicated above the bars denoting viral genome
copies per cell. The copy number is directly proportional to
the level of transgene expression.

[0183] As shown in FIG. 3B, the amount of viral DNA
replication was higher for the RC2 and RC3 ChAd83 vectors
than for the RC1 vector. There was comparable viral DNA
replication between the RC2 and RC3 ChAd83 vectors.

Example 3: Adenoviral Genome Copy Number of
Vectors of Example 1

[0184] The efficiency of the replication competent adeno-
viral vectors with the constructs of Example 1, expressed as
vector copies per cell, was evaluated in cell cultures derived
from both mice and non-human primates.

[0185] FIG. 4(a) shows the genome copy number of
replication competent vectors grown in murine hepatic
NMulLi cells grown in monolayers and infected with
ChAd155 RCI1, ChAd155 RC2, ChAd83 RC1 or ChAd83
RC2 at a multiplicity of infection of 250 virus particles per
cell. Total DNA was extracted at five days post-infection and
the vector replication was measured by QPCR using primers
annealing to the vector’s promoter region.

[0186] The results, expressed as vector copies per cell, are
shown in FIG. 4(a). ChAd155 amplified both the RC1 and
RC2 vector with high efficiency in NMulLi cells. ChAd155
replicated the RC1 (1.73x10%) and RC2 (1.92x10%) vectors
to approximately the same degree. ChAd83 was less efficient
than ChAd155 in replicating the RC1 and RC2 vectors.
ChAd83 replicated the vector DNA only in small amounts in
the murine cells. RC1 vector replicated at a level of 5.47x
10 copies per cell and the RC2 vector at a level of 6.74x10?
copies per cell.

[0187] Non-human primate Vero cells were also grown in
monolayers and infected with ChAd155 RC1, ChAd155
RC2, ChAd83 RC1 or ChAd83 RC2 (FIG. 4(b)). Two
different multiplicities of infection were used: 50 and 250
virus particles per cell. Total DNA was extracted at five days
post-infection and the vector replication was measured by
QPCR using primers annealing to the vector’s promoter
region.

[0188] The results, expressed as vector copies per cell, are
shown in FIG. 4(4). The Vero primate cell line was permis-
sive for ChAd155 RC1 (3.71x10° copies per cell at an moi
of 50 and 4.93x10*copies per cell at an moi of 250) and
ChAd155 RC2 (8.15x10> copies per cell at an moi of 50 and
7.05%x10* copies per cell at an moi of 250). The Vero primate
cell line was poorly, if at all, permissive for ChAd83 RC1 or
ChAd83 RC2. No ChAd83 RC1 or ChAd83 RC2 vectors
were detected to be expressed from Vero cells at an moi of
50. At an moi of 250, ChAd83 replicated the RC1 vector at
a level of 1.13x10? copies per cell and the RC2 vector at a
level of 1.29x10° copies per cell.
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Example 4: Transgene Expression from Murine and
Non-Human Primate Cells of Vectors of Example 1

[0189] Western blot analysis was performed to compare
the level of transgene expression by ChAdI55 RC1 and
ChAd155 RC2 in murine NMulLi cells (FIG. 5(a)). The cells
were infected with ChAd155 RC1 or ChAd155 RC2 at a
multiplicity of infection of 50, 250 or 1250 viral particles per
cell. The cells were harvested at two and five days post
infection, extracts prepared using standard methods and an
equivalent amount of total cell extract loaded onto SDS-
PAGE gels. Following electrophoretic separation, the pro-
teins were transferred onto nitrocellulose membranes, which
were then probed with a commercially available monoclonal
antibody to the rabies glycoprotein transgene.

[0190] FIG. 5(a) demonstrates that both ChAd155 RC1
and ChAd155 RC2 express a transgene in murine NMul i
cells. Expression was observed at both two and five days
post infection, indicated by the band of about 51 kDa, which
corresponds to the expected molecular weight of the rabies
glycoprotein (RG). The ChAd155 RC2 vector produced a
higher level of transgene expression than the ChAd155 RC1
vector at both two and five days post-infection.

[0191] Western blot analysis was then performed to com-
pare the level of transgene expression by ChAd155 RCI1,
ChAd155 RC2, ChAd83 RC1 and ChAd83 RC2 in murine
NMuli cells (FIG. 5(b)). The cells were infected with
ChAd155 RC1, ChAd155 RC2, ChAd83 RC1 or ChAdS3
RC2 at a multiplicity of infection of 50, 250 or 1250 viral
particles per cell (250 and 1250 for ChAd83 RC1). The cells
were processed for western blot. The cells were harvested at
two and seven days post infection, extracts prepared using
standard methods and an equivalent amount of extract
loaded onto SDS-PAGE gels. Following electrophoretic
separation, the proteins were transferred onto nitrocellulose
membranes, which were then probed with a commercially
available monoclonal antibody to the rabies glycoprotein
transgene.

[0192] FIG. 5(b) demonstrates that ChAd155 RCl1,
ChAd155 RC2, ChAd83 RC1 and ChAd83 RC2 express a
transgene in murine NMul.i cells. Expression was observed
at both two and five days post infection, indicated by the
band of about 51 kDa, which corresponds to the expected
molecular weight of the rabies glycoprotein (RG). ChAd155
demonstrated more efficient expression of the transgene than
ChAd83. At two days post-infection, robust transgene
expression by ChAd155 RC2 was observed even at the low
multiplicity of 50 vp/cell, whereas robust transgene expres-
sion by ChAd155 RC1 was first observed at higher mois.
Also, RC2 demonstrated more efficient transgene expression
than RC1 in both ChAd155 and ChAd83 viral serotypes.
RC2 was more robustly expressed than RC1 in each of the
direct comparisons.

[0193] Western blot analysis was performed to compare
the level of transgene expression by ChAd83 RC1, RC2 and
RC3 in MRCS5 cells (FIG. 5(c)). The cells were infected with
ChAd83 RC1, RC2 or RC3 at a multiplicity of infection of
250 or 1250 viral particles per cell. The cells were harvested
at two and seven days post infection, extracts prepared using
standard methods and an equivalent amount of total cell
extract loaded onto SDS-PAGE gels. Following electropho-
retic separation, the proteins were transferred onto nitrocel-
Iulose membranes, which were then probed with a commer-
cially available monoclonal antibody to the rabies
glycoprotein transgene.
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[0194] FIG. 5(c) demonstrates that all of ChAd83 RCl1,
RC2 and RC3 express a transgene in MRCS cells. Expres-
sion was observed at both two and seven days post infection,
indicated by the band of about 51 kDa, which corresponds
to the expected molecular weight of the rabies glycoprotein
(RG). The ChAd&3 RC2 vector produced a higher level of
transgene expression than the ChAd83 RC1 and RC3 vec-
tors at both two and seven days post-infection. There was no
rabies glycoprotein detection for the RC1 and RC3 vectors
at 7 days.

Example 5: Construction of Alternative
Chimpanzee Adenoviruses with a Single Expression
Cassette

[0195] As in Example 1, wild type chimpanzee adenovi-
ruses type 155 (ChAd155) (WO 2016/198621) isolated from
healthy chimpanzees using standard procedures were con-
structed as replication defective viruses as described in Sci
Transl Med (2012) 4:1 and WO 2010/086189.

[0196] In Example 5, the ChAd155 is constructed by
inserting a single transgene expression cassette. This expres-
sion cassette comprises the classical human CMV (hCMV)
promoter, FOATM, N and M2-1 RSV antigens and, option-
ally, a WPRE enhancer. This vector is shown in FIG. 6. The
expression cassette is inserted into the El region of the
adeno virus (after the E1 region has been deleted).

[0197] The ChAd155 shown in FIG. 6 comprises a trans-
gene encoding all of the RSV FOATM, M2-1 and N antigens,
wherein a self-cleavage site (“2A”) is included between the
RSV FOATM antigen and the composite RSV N.M2-1
antigen, in which a flexible linker is included between the
RSV M2-1 and N antigens.

[0198] The ChAd155 RSV vector of Example 5 comprises
the polynucleotide of SEQ ID NO: 4 and encodes the
polypeptide of SEQ ID NO: 5.

Example 6: Construction of a Chimpanzee
Adenoviruses with a Dual Expression Cassette

[0199] Again, wild type chimpanzee adenoviruses type
155 (ChAd155) (WO 2016/198621) isolated from healthy
chimpanzees using standard procedures were constructed as
replication defective viruses as described in Sci Transl Med
(2012) 4:1 and WO 2010/086189.

[0200] The ChAd155 of Example 6 is constructed by
inserting two transgene expression cassettes into two differ-
ent locations in the adenovirus:

[0201] (1) The first expression cassette components
comprise the classical human CMV (hCMV) promoter
and N.M2-1 RSV composite antigen. This first expres-
sion cassette is inserted into the El region of the
adenovirus (after the E1 region has been deleted).

[0202] (2) The second expression cassette comprises an
enhanced classical human CMV (enhanced hCMV)
promoter, the FOATM RSV antigen and a WPRE
enhancer. This first expression cassette is inserted into
the HE2 region of the adenovirus (after the HE2 region
has been deleted).

[0203] This vector comprising a dual expression cassette
is shown in FIG. 7.

[0204] In the construct of FIG. 7, Ad5E4orf6 has been
substituted into the early gene 4 (E4) region. The substitu-
tion is necessary to increase the productivity in HEK 293
cells.
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Example 7: Transgene Expression from the Dual
Expression Cassette of Example 6

[0205] Western blot analysis was performed to compare
the level of transgene expression in the ChAd155 vector of
Example 6 (labelled “Dual” or “Dual cassette” in the fig-
ures) in MRCS cells with:
[0206] (i) a vector comprising a single F expression
cassette (ChAd155-FOATM, labelled “FOATmM™),
[0207] (ii) a vector comprising a single NM2 expression
cassette (ChAd155-NM2, labelled “NM2-17), and
[0208] (iii) the vector of Example 5 comprising a single
expression cassette containing the F and N.M2-1 RSV
antigens (ChAd155-FOATM.NM2, also labelled
“RSV”)
[0209] The western blot analysis is shown in FIG. 8 and
FIG. 9.
[0210] As shown in FIG. 8, the cells were infected with
ChAd155-FOATM, ChAd155-FOATM.NM2 (“RSV”) or the
ChAd155 dual cassette of Example 6 at a multiplicity of
infection of 500 viral particles per cell. In addition, cells
were infected with ChAd155-FOATM.NM2 (“RSV”) at a
multiplicity of infection of 500 or 1250 viral particles per
cell. The cells were harvested at 48 hours and 96 hours post
infection, extracts prepared using standard methods and an
equivalent amount of total cell extract loaded onto SDS-
PAGE gels.
[0211] FIG. 8 shows that the ChAdl155 dual cassette
provides an expression level of the F antigen which is
comparable to ChAd155FOATM and higher than ChAd155-
FATM.NM2 in MRCS5 cells.
[0212] As shown in FIG. 9, the cells were infected with
ChAd155-NM2, ChAd155-FOATM.NM2 (“RSV”) or the
ChAd155 dual cassette of Example 6 at a multiplicity of
infection of 250 and 1250 viral particles per cell. The cells
were harvested at 48 hours post infection, extracts prepared
using standard methods and an equivalent amount of total
cell extract loaded onto SDS-PAGE gels.
[0213] In FIG. 9, the ChAd155 dual cassette provides
NM2-1 expression level at least comparable to the
ChAd155-NM2 single vector and higher than ChAd155-
FATM.NM2 (“RSV”) in MRCS cells.

Example 8: Immunogencity of the Dual Expression
Cassette of Example 6

[0214] The immunogenicity of the dual expression cas-
sette of Example 6 was evaluated in CD1 outbred mice (10
per group). The experiment was performed by injecting
5x10® viral particles intramuscularly into the mice. The
B-cell response was measured at 4 and 8 weeks after the
immunization by measuring the RSV neutralising titres.
Each dot represents the response in a single mouse, and the
line corresponds to the mean for each dose group. The
results of this analysis are shown in FIG. 10.

[0215] FIG. 10 shows that the ChAdl155 dual cassette
provides a B-cell response comparable to ChAd155FOATM
and higher than that produced by ChAd155-FOATM.NM2
(“RSV™).

[0216] The immunogenicity of the dual expression cas-
sette of Example 6 was also evaluated in BALB/c inbred
mice (48, 11 or 8 per group). The experiment was performed
by injecting 107 or 10° viral particles intramuscularly. The
T-cell response was measured 3 weeks after the immuniza-
tion by ex vivo IFN-gamma enzyme-linked immunospot
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(ELISpot) using a M2 peptide T cell epitope mapped in
BALB/c mice. The results are shown in FIG. 11, expressed
as IFN-gamma Spot Forming Cells (SFC) per million sple-
nocytes. 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 are shown on the
x axis. The results are shown in FIG. 11. FIG. 11 shows that
the ChAd155 dual cassette provides a T-cell response higher
than that produced by the single cassette ChAd155-FOATM.
NM2 (“triple RSV, the results for which are obtained from
historical data). This difference in response is greater for the
10° vp dose.

[0217] FIG. 11 refers to “# positive mice”, i.e. the number
of mice which responded to the vaccine.

Example 9: Immunogencity of the Dual Expression
Cassette of Example 6 in Cows

[0218] The study design is detailed in Table 2 below:
No. End of
Group Cows  Vaccine Route Dose Immunization Study
Gpl 4  ChAdl155 Intramuscular 1 x 10! DO D90
single RSV (IM)
Gp2 4  ChAd155 Intramuscular 1 x 10! DO D90
dual RSV (IM)
Gp3 4 Saline  Intramuscular N/A DO D90
(M)
[0219] The “ChAd155 single RSV” is the ChAd155 of

Example 5, and the “ChAd155 dual RSV” is the ChAd155
of Example 6.

[0220] A total of 12 adult cows were enrolled in the study.
The cows ranged in age from 2.7 years to 7.8 years and had
a mean range of 4.8 years.

[0221] Before they were enrolled in the study, the cows
were pre-screened for bovine RSV (BRSV) antibodies by
ELISA. This allowed study groups to be established that had
a similar distribution and mean BRSV Ab titer (so as to not
bias any of the groups).

[0222] Samples were collected from the cows before vac-
cination (D-5 or DO0) and after vaccination (D7,10,14,28,60,
90). In this study, the cows were vaccinated with 1x10"11
viral particles of one of the two vaccines or with saline on
day zero (DO).

[0223] A Bronchoalveolar lavage (BAL) was performed at
day -5, 7, 10 or 28 after vaccination to isolate T cells in the
lungs of the cow. Then IFN-gamma cytokine production of
the CD4+ and CD8+ T cells upon stimulation with RSV
antigens (in the form of peptide pools) encoded in the
vaccines was detected using intracellular cytokine staining
(ICS) (i.e. IFNy ICS was used to detect the lung T cell
responses in the animals). The results of this experiment are
shown in FIGS. 12A and 12B. It can be concluded from this
experiment that the ChAd155-dual RSV induces consistent
RSV-specific CD4+ and CD8+ responses in Bronchoalveo-
lar lavage (BAL).

[0224] Blood samples were also taken from the cows on
day 0, 14, 28, 60 and 90 after vaccination in order for
IFN-gamma cytokine production of the RSV-specific CD4+
and CD8+ responses of the peripheral blood mononuclear
cells (PBMC) to be detected using intracellular cytokine
staining (ICS) (i.e. IFNy ICS was used to detect the periph-
eral T cell responses). The results of this experiment are
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shown in FIGS. 13A and 13B. Based on these results, it can
be concluded that the ChAd155-dual RSV consistently
expand the pre-existing RSV-specific CD4+ and CD8+
responses in PBMC.

[0225] The blood samples were also used to detect neu-
tralising antibodies (nAbs) for RSV in the serum (i.e. the
peripheral humoral response was detected). The results of
this experiment are shown in FIGS. 14A and 14B. These
results show that the ChAd155-dual RSV boosts RSV nAbs
in serum which are maintained at levels higher than baseline
3 months after vaccination.

Example 10: Immunogenicity of ChAd155 Dual
Encoding Rabies G and RSV NM2 Proteins

[0226] Three different ChAd155 vectors used constructed
in this experiment:

[0227] ChAd155 encoding both rabies G (RG) and RSV
NM2 proteins (called “ChAd155 dual” in this example,
and ChAd155 dual hCMV NM 2-1—CASI RG
WPRE);

[0228] ChAd155 encoding just the rabies G (RG) pro-
tein (called “ChAd155 RG” in this example, and
ChAd155(AE4)CASI RG WPRE); and

[0229] The ChAd155 vector shown in FIG. 6, i.e. the
vector with transgene encoding all of the RSV FOATM,
M2-1 and N antigens (called “ChAd155 RSV”).

[0230] Three different doses of the ChAd155 dual adeno-
virus were administered to mice: a highest dose of 107 viral
particles, and a middle dose of 10° viral particles, and a
lowest dose of 10° viral particles.

[0231] Two different doses of the ChAd155 RG and
ChAd155 RSV vectors were administered to mice. For the
ChAd155 RSV, this was a higher dose of 107 vaccine
particles, and a lower dose of 10° vaccine particles. For the
ChAd155 RG, this was a higher dose of 10° vaccine par-
ticles, and a lower dose of 10° vaccine particles. Mice were
sacrificed 3 weeks later and splenocytes tested by IFNy
ELISpot for T cell response to the vaccine encoded antigens.
[0232] The results of this experiment are shown in FIGS.
15A,15B and 15C. As can be seen from FIGS. 15A, 15B and
15C, the ChAd155 dual RG-NM2 vector shows overall
comparable immune responses to the vectors encoding each
of the RG and NM2 antigens alone.

[0233] FIG. 15C compares the cumulative response to all
encoded antigens at the common 10° vp dosage used for all
three different vectors. The rabies G protein is listed twice
(G1 and G2) as two pools of overlapping peptides were used
to cover the whole sequence of the protein

[0234] Therefore, placing the two antigens in the same
vector still produces a comparable immune response while
allowing antigens for different pathogens to be provided in
the same vector.

Example 11: Expression of ChAd155 Dual
Encoding Rabies G and RSV NM2 Proteins in
HeLa Cells

[0235] In the experiments of Example 11, HeLa cells were
infected with the purified “ChAd155 dual”, “ChAd155 RG”
and “ChAd155 RSV” used in Example 10.

[0236] Multiplicities of infection (MOI) of 50, 250 and
1250 were used in this experiment.

[0237] In order to obtain the Western Blot shown in FIG.
16A (obtained under reducing conditions), the cell lysate
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was harvested 48 hours post-infection. The estimated size of
the NM2-1 is 65 kDa. FIG. 16A shows a comparable
expression level for ChAd155 dual cassette and ChAd155
NM2-1. In addition, the NM2-1 expression level was higher
for the ChAd155 dual cassette than the ChAd155 RSV
vector.

[0238] To obtain the Western Blot shown in FIG. 16B, the
supernatent was harvested 48 hours post-infection. The
estimated size of the rabies glycoprotein is 57.6 kDa. FIG.
16B shows a comparable expression level for the ChAd155
dual and ChAd155 RG adenoviruses.

[0239] In addition, infectivity data was also collected
using the four different vectors. The infectivity of purified
virus was evaluated in adherent Procell 92 cells by Hexon
Immunostaining. The results are given in Table 3 below
(vp=virus particle, ifu=infectious unit, and R is the ratio
between these two numbers). The infectivity results indicate
that all of the vectors have similar infectivity. In addition, as
all of the R values were below 300, the infectivity of all
vectors was deemed to be within the range of acceptability.

TABLE 3
Vp/ml Ifu/ml R (vp/ifu)
ChAd155 hCMV NM 2-1 - 5.51E+11  4.53E+09 122
CASI RG WPRE
ChAd155(AE4)hCMV-RSV 1.12E+11  1.05E+09 107
ChAd155(AE4)hCMV NM2-1 5.68E+11  4.26E+09 133
ChAd155(AE4)CASI RG WPRE 3.48E+11  3.35E+09 104

Example 12: Immunogenicity of ChAd155 Dual
Encoding CRPV E2 and E1 Proteins

[0240] Two different ChAd155 vectors were constructed
in this experiment:

[0241] ChAd155 encoding a modified CRPV E2 protein
in a first expression cassette, and a modified CRPV E1
protein in a second expression cassette (called “CRPV
Dual™); and

[0242] ChAd155 encoding a fusion of the modified
CRPV E2 and FEl proteins in a single expression
cassette (called “CRPV Fusion™)

[0243] Two different doses of the two adeno vectors were
administered to mice: a higher dose of 107 viral particles,
and a lower dose of 10° viral particles. The results of this
experiment are shown in FIG. 17. FIG. 17 is a IFNy ELISpot

DESCRIPTION OF THE SEQUENCES
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on splenocytes 3 weeks post vaccination. A statistical analy-
sis was performed on the results and the differences between
the response from the different vectors was not deemed to be
statistically significant. However, as can be seen from FIG.
17, the ChAd155 CRPV Dual vectors show increased fre-
quency of responding mice at lowest dosage than the CRPV
Fusion vectors (6/6 positive responding mice for the 10°
dose of the CRPV dual vector, but only 4/6 positive respond-
ing mice for the 10° dose of the CRPV fusion vector.

Example 13: Expression of ChAd155 Dual
Encoding CRPV E2 and E1 Proteins

[0244] The two different ChAd155 vectors used in
Example 12 were also used in Example 13.

[0245] Multiplicities of infection (MOI) of 250 and 1250
were used in this experiment. The cell lysate was harvested
48 hours post-infection. The estimated size of the modified
E1 protein is 48 kDa, the modified E2 protein is 35 kDa, and
the fusion protein containing both the modified E1 and E2
proteins is 88 kDa.

[0246] FIG. 18 shows a Western blot (obtained under
reducing conditions) illustrating that there was better expres-
sion of the modified E1 and E2 proteins by the CRPV dual
vector than the CRPV fusion vector. The “Pvj” columns
shown in FIG. 18 are the controls used.

[0247] In addition, infectivity data was collected using the
two different vectors. The infectivity of purified virus was
evaluated in adherent Procell 92 cells by Hexon Immunos-
taining. The results are given in Table 4 below (vp=virus
particle, ifu=infectious unit, and R is the ratio between these
two numbers). The infectivity results indicate that the two
vectors have similar infectivity. In addition, as all of the R
values were below 300, the infectivity of all vectors was
deemed to be within the range of acceptability.

TABLE 4
Vp/ml Ifu/ml R (vp/ifu)
ChAd155 hCMV CRPV 4.52E+11  2.97E+09 153
DE2DE1 Fusion HA WPRE
“CRPV Fusion”
ChAd155 hCMV CRPV DE2 6.20E+11  4.39E+09 143

HA WPRE - Enh - CMV CRPV
DE1 HA WPRE
“CRPV Dual”

Polynucleotide sequence encoding wild type ChAd155

SEQ ID NO: 1

CATCATCAATAATATACCTTATTTTGGATTGAAGCCAATATGATAATGAGATGGGCGGCGCGGGGCGGGAG

GCGGGTCCGGGGGCGEGECCEGCGEEECEEEGCEETGTGGCGGAAGTGGACTTTGTAAGTGTGGCGGATGTGACTTGCT

AGTGCCGGGCGCGGTAAAAGTGACGTTTTCCGTGCGCGACAACGCCCACGGGAAGTGACATTTTTCCCGCGGTTTTT

ACCGGATGTTGTAGTGAATTTGGGCGTAACCAAGTAAGATTTGGCCATTTTCGCGGGAAAACTGAAACGGGGAAGTG

AAATCTGATTAATTTCGCGTTAGTCATACCGCGTAATATTTGT CGAGGGCCGAGGGACTTTGGCCGATTACGTGGAG

GACTCGCCCAGGTGTTTTTTGAGGTGAATTTCCGCGTTCCGGGTCAAAGTCTCCGTTTTATTATTATAGTCAGCTGA

CGCGGAGTGTATTTATACCCTCTGATCTCGTCAAGTGGCCACTCTTGAGTGCCAGCGAGTAGAGTTTTCTCCTCTGC

CGCTCTCCGCTCCGCTCCGCTCGGCTCTGACACCGGGGAAAAAATGAGACATTTCACCTACGATGGCGGTGTGCTCA
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CCGGCCAGCTGGCTGCTGAAGTCCTGGACACCCTGATCGAGGAGGTATTGGCCGATAATTATCCTCCCTCGACTCCT

TTTGAGCCACCTACACTTCACGAACTCTACGATCTGGATGTGGTGGGGCCCAGCGATCCGAACGAGCAGGCGGTTTC
CAGTTTTTTTCCAGAGTCCATGTTGTTGGCCAGCCAGGAGGGGGTCGAACTTGAGACCCCTCCTCCGATCGTGGATT
CCCCCGATCCGCCGCAGCTGACTAGGCAGCCCGAGCGCTGTGCGGGACCTGAGACTATGCCCCAGCTGCTACCTGAG
GTGATCGATCTCACCTGTAATGAGTCTGGTTTTCCACCCAGCGAGGATGAGGACGAAGAGGGTGAGCAGTTTGTGTT
AGATTCTGTGGAACAACCCGGGCGAGGATGCAGGTCTTGTCAATATCACCGGAAAAACACAGGAGACTCCCAGATTA

TGTGTTCTCTGTGT TATATGAAGATGACCTGTATGTTTAT TTACAGTAAGTTTATCATCTGTGGGCAGGTGGGCTAT

AGTGTGGGTGGTGGTCTTTGGGGGGTTTTTTAATATATGTCAGGGGT TATGCTGAAGACTTTTTTATTGTGATTTTT

AAAGGTCCAGTGTCTGAGCCCGAGCAAGAACCTGAACCGGAGCCTGAGCCTTCTCGCCCCAGGAGAAAGCCTGTAAT

CTTAACTAGACCCAGCGCACCGGTAGCGAGAGGCCTCAGCAGCGCGGAGACCACCGACTCCGGTGCTTCCTCATCAC

CCCCGGAGATTCACCCCCTGGTGCCCCTGTGTCCCGTTAAGCCCGTTGCCGTGAGAGTCAGTGGGCGGCGGTCTGCT

GTGGAGTGCATTGAGGACTTGCTTTTTGATTCACAGGAACCTTTGGACT TGAGCTTGAAACGCCCCAGGCATTAAAC

CTGGTCACCTGGACTGAATGAGTTGACGCCTATGTTTGCTTTTGAATGACTTAATGTGTATAGATAATAAAGAGTGA

GATAATGTTTTAATTGCATGGTGTGTTTAACT TGGGCGGAGTCTGCTGGGTATATAAGCTTCCCTGGGCTAAACTTG

GTTACACTTGACCTCATGGAGGCCTGGGAGTGTTTGGAGAACTTTGCCGGAGTTCGTGCCTTGCTGGACGAGAGCTC

TAACAATACCTCTTGGTGGTGGAGGTATTTGTGGGGCTCTCCCCAGGGCAAGT TAGTTTGTAGAAT CAAGGAGGATT

ACAAGTGGGAATTTGAAGAGCTTTTGAAATCCTGTGGTGAGCTATTGGATTCTTTGAATCTAGGCCACCAGGCTCTC

TTCCAGGAGAAGGTCATCAGGACTTTGGATTTTTCCACACCGGGGCGCATTGCAGCCGCGGTTGCTTTTCTAGCTTT

TTTGAAGGATAGATGGAGCGAAGAGACCCACTTGAGTTCGGGCTACGTCCTGGATTTTCTGGCCATGCAACTGTGGA

GAGCATGGATCAGACACAAGAACAGGCTGCAACTGTTGTCTTCCGTCCGCCCGTTGCTGATTCCGGCGGAGGAGCAA

CAGGCCGGGTCAGAGGACCGGGCCCETCGGGATCCGGAGGAGAGGGCACCGAGGCCGGGCGAGAGGAGCGCGCTGAA

CCTGGGAACCGGGCTGAGCGGCCATCCACATCGGGAGTGAATGTCGGGCAGGTGGTGGATCTTTTTCCAGAACTGCG

GCGGATTTTGACTATTAGGGAGGATGGGCAATTTGT TAAGGGT CTTAAGAGGGAGAGGGGGGCTTCTGAGCATAACG

AGGAGGCCAGTAATTTAGCTTTTAGCTTGATGACCAGACACCGTCCAGAGTGCATCACTTTTCAGCAGATTAAGGAC

AATTGTGCCAATGAGTTGGATCTGTTGGGTCAGAAGTATAGCATAGAGCAGCTGACCACTTACTGGCTGCAGCCGGG

TGATGATCTGGAGGAAGCTATTAGGGTGTATGCTAAGGTGGCCCTGCGGCCCGATTGCAAGTACAAGCTCAAGGGGC

TGGTGAATATCAGGAATTGTTGCTACATTTCTGGCAACGGGGCGGAGGTGGAGATAGAGACCGAAGACAGGGTGGCT

TTCAGATGCAGCATGATGAATATGTGGCCGGGGGTGCTGGGCATGGACGGGGTGGTGATTATGAATGTGAGGTTCAC

GGGGCCCAACTTTAACGGCACGGTGTTTTTGGGGAACACCAACCTGGTCCTGCACGGGGTGAGCTTCTATGGGTTTA

ACAACACCTGTGTGGAGGCCTGGACCGATGTGAAGGTCCGCGGTTGCGCCTTTTATGGATGTTGGAAGGCCATAGTG

AGCCGCCCTAAGAGCAGGAGTTCCATTAAGAAATGCTTGTTTGAGAGGTGCACCTTGGGGAT CCTGGCCGAGGGCAA

CTGCAGGGTGCGCCACAATGTGGCCTCCGAGTGCGGTTGCTTCATGCTAGT CAAGAGCGTGGCGGTAATCAAGCATA

ATATGGTGTGCGGCAACAGCGAGGACAAGGCCTCACAGATGCTGACCTGCACGGATGGCAACTGCCACTTGCTGAAG

ACCATCCATGTAACCAGCCACAGCCGGAAGGCCTGGCCCGTGTTCGAGCACAACTTGCTGACCCGCTGCTCCTTGCA

TCTGGGCAACAGGCGGGGGGTGTTCCTGCCCTATCAATGCAACTTTAGTCACACCAAGATCTTGCTAGAGCCCGAGA

GCATGTCCAAGGTGAACTTGAACGGGGTGTTTGACATGACCATGAAGAT CTGGAAGGTGCTGAGGTACGACGAGACC

AGGTCCCGGTGCAGACCCTGCGAGTGCGGGGGCAAGCATATGAGGAACCAGCCCGTGATGCTGGATGTGACCGAGGA

GCTGAGGACAGACCACTTGGTTCTGGCCTGCACCAGGGCCGAGTTTGGT TCTAGCGATGAAGACACAGATTGAGGTG

GGTGAGTGGGCGTGGCCTGGGGTGGTCATGAAAATATATAAGT TGGGGGTCTTAGGGTCTCTTTATTTGTGTTGCAG
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AGACCGCCCGGAGCCATGAGCGGGAGCAGCAGCAGCAGCAGTAGCAGCAGCGCCTTGGATGGCAGCATCGTGAGCCCT

TATTTGACGACGCGGATGCCCCACTGGGCCGGGGTGCGTCAGAATGTGATGGGCTCCAGCATCGACGGCCGACCCGT
CCTGCCCGCARATTCCGCCACGCTGACCTATGCGACCGTCGCGGGGACGCCGTTGGACGCCACCGCCGCCGCCGCCG
CCACCGCAGCCGCCTCGGCCGETGCGCAGCCTGGCCACGGACTTTGCATTCCTGGGACCACTGGCGACAGGGGCTACT
TCTCGGGCCGCTGCTGCCGCCGTTCGCGATGACAAGCTGACCGCCCTGCTGGCGCAGTTGGATGCGCTTACTCGGGA
ACTGGGTGACCTTTCTCAGCAGGTCATGGCCCTGCGCCAGCAGGTCTCCTCCCTGCAAGCTGGCGGGAATGCTTCTC
CCACAAATGCCGTTTAAGATAAATAAAACCAGACTCTGTTTGGAT TAAAGAAAAGTAGCAAGTGCATTGCTCTCTTT
ATTTCATAATTTTCCGCGCGCGATAGGCCCTAGACCAGCGTTCTCGGTCGTTGAGGGTGCGGTGTATCTTCTCCAGG
ACGTGGTAGAGGTGGCTCTGGACGTTGAGATACATGGGCATGAGCCCGTCCCGGGGGTGGAGGTAGCACCACTGCAG
AGCTTCATGCTCCGGGGTGGTGTTGTAGATGATCCAGT CGTAGCAGGAGCGCTGGGCATGGTGCCTAAAAATGTCCT
TCAGCAGCAGGCCGATGGCCAGGGGGAGGCCCTTGGTGTAAGTGTTTACAAAACGGTTAAGT TGGGAAGGGTGCATT
CGGGGAGAGATGATGTGCATCTTGGACTGTAT TTTTAGAT TGGCGATGTTTCCGCCCAGATCCCTTCTGGGATTCAT
GTTGTGCAGGACCACCAGTACAGTGTATCCGGTGCACTTGGGGAATTTGTCATGCAGCTTAGAGGGAAAAGCGTGGA
AGAACTTGGAGACGCCTTTGTGGCCTCCCAGATTTTCCATGCATTCGTCCATGATGATGGCAATGGGCCCGCGGGAG
GCAGCTTGGGCAAAGATATTTCTGGGGTCGCTGACGTCGTAGTTGTGTTCCAGGGTGAGGTCGTCATAGGCCATTTT
TACAAAGCGCGGGCGGAGGGTGCCCGACTGGGGGATGATGGTCCCCTCTGGCCCTGGGGCGTAGTTGCCCTCGCAGA
TCTGCATTTCCCAGGCCTTAATCTCGGAGGGGGGAATCATATCCACCTGCGGGGCGATGAAGAAAACGGTTTCCGGA
GCCGGGGAGATTAACTGGGATGAGAGCAGGTTTCTAAGCAGCTGTGATTTTCCACAACCGGTGGGCCCATAAATAAC
ACCTATAACCGGTTGCAGCTGGTAGTTTAGAGAGCTGCAGCTGCCGTCGTCCCGGAGGAGGGGGGCCACCTCGTTGA
GCATGTCCCTGACGCGCATGTTCTCCCCGACCAGATCCGCCAGAAGGCGCTCGCCGCCCAGGGACAGCAGCTCTTGC
AAGGAAGCAAAGTTTTTCAGCGGCTTGAGGCCGTCCGCCGTGGGCATGTTTTTCAGGGTCTGGCTCAGCAGCTCCAG
GCGGTCCCAGAGCTCGGTGACGTGCTCTACGGCATCTCTATCCAGCATATCTCCTCGTTTCGCGGGTTGGGGCGACT
TTCGCTGTAGGGCACCAAGCGGTGGTCGTCCAGCGGGGCCAGAGTCATGTCCTTCCATGGGCGCAGGGTCCTCGTCA
GGGTGGTCTGGGTCACGGTGAAGGGGTGCGCTCCGGGCTGAGCGCTTGCCAAGGTGCGCTTGAGGCTGGTTCTGCTG
GTGCTGAAGCGCTGCCGGTCTTCGCCCTGCGCGTCGGCCAGGTAGCATTTGACCATGGTGTCATAGTCCAGCCCCTC
CGCGGCGTGTCCCTTGGCGCGCAGCTTGCCCTTGGAGGTGGCGCCGCACGAGGGGCAGAGCAGGCTCTTGAGCGCGT
AGAGCTTGGGGGCGAGGAAGACCGATTCGGGGGAGTAGGCGTCCGCGCCGCAGACCCCGCACACGGTCTCGCACTCC
ACCAGCCAGGTGAGCTCGGGGCGCGCCGGGTCAAAAACCAGGTTTCCCCCATGCTTTTTGATGCGTTTCTTACCTCG
GGTCTCCATGAGGTGGTGTCCCCGCTCGGTGACGAAGAGGCTGTCCGTGTCTCCGTAGACCGACTTGAGGGGTCTTT
TCTCCAGGGGGGTCCCTCGGTCTTCCTCGTAGAGGAACTCGGACCACTCTGAGACGAAGGCCCGCGTCCAGGCCAGG
ACGAAGGAGGCTATGTGGGAGGGGTAGCGGTCGTTGTCCACTAGGGGGTCCACCTTCTCCAAGGTGTGAAGACACAT
GTCGCCTTCCTCGGCGTCCAGGAAGGTGATTGGCTTGTAGGTGTAGGCCACGTGACCGGGGGTTCCTGACGGGGGGG
TATAAAAGGGGGTGGGGGCGCGCTCGTCGTCACTCTCTTCCGCATCGCTGTCTGCGAGGGCCAGCTGCTGGGGTGAG
TATTCCCTCTCGAAGGCGGGCATGACCTCCGCGCTGAGGTTGTCAGTTTCCAAAAACGAGGAGGATTTGATGTTCAC
CTGTCCCGAGGTGATACCTTTGAGGGTACCCGCGTCCATCTGGTCAGAAAACACGATCTTTTTATTGTCCAGCTTGG
TGGCGAACGACCCGTAGAGGGCGTTGGAGAGCAGCTTGGCGATGGAGCGCAGGGTCTGGTTCTTGTCCCTGTCGGCG
CGCTCCTTGGCCGCGATGTTGAGCTGCACGTACTCGCGCGCGACGCAGCGCCACTCGGGGAAGACGGTGGTGCGCTC
GTCGGGCACCAGGCGCACGCGCCAGCCGCGGTTGTGCAGGGTGACCAGGTCCACGCTGGTGGCGACCTCGCCGCGCA

GGCGCTCGTTGGTCCAGCAGAGACGGCCGCCCTTGCGCGAGCAGAAGGGGGGCAGGGGGTCGAGCTGGGTCTCGTCC
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GGGGEGTCCGCGTCCACGETGARAACCCCGGEGCGCAGGCGCGCGTCCAAGTAGTCTATC TTGCAACCT TGCATGTC

CAGCGCCTGCTGCCAGTCGCGGGCGGCGAGCGCGCGCTCGTAGGGGT TGAGCGGCGGGCCCCAGGGCATGGGGTGGEG
TGAGTGCGGAGGCGTACATGCCGCAGATGTCATAGACGTAGAGGGGCTCCCGCAGGACCCCGATGTAGGTGGGGTAG
CAGCGGCCGCCGCGGATGCTGGCGCGCACGTAGT CATACAGCT CGTGCGAGGGGGCGAGGAGGTCGGGGCCCAGGTT
GGTGCGGGCGGGGCGCTCCGCGCGGAAGACGATCTGCCTGAAGATGGCATGCGAGT TGGAAGAGATGGTGGGGCGCT
GGAAGACGTTGAAGCTGGCGTCCTGCAGGCCGACGGCGTCGCGCACGAAGGAGGCGTAGGAGTCGCGCAGCTTGTGT
ACCAGCTCGGCGGTGACCTGCACGTCGAGCGCGCAGTAGTCGAGGGTCTCGCGGATGATGTCATATTTAGCCTGCCC
CTTCTTTTTCCACAGCTCGCGGTTGAGGACAAACTCTTCGCGGTCTTTCCAGTACTCTTGGATCGGGAAACCGTCCG
GTTCCGAACGGTAAGAGCCTAGCATGTAGAACTGGTTGACGGCCTGGTAGGCGCAGCAGCCCTTCTCCACGGGGAGG
GCGTAGGCCTGCGCGGCCTTGCGGAGCGAGGTGTGGGTCAGGGCGAAGGTGTCCCTGACCATGACTTTGAGGTACTG
GTGCTTGAAGTCGGAGTCGTCGCAGCCGCCCCGCTCCCAGAGCGAGAAGTCGGTGCGCTTCTTGGAGCGGGGGTTGG
GCAGAGCGAAGGTGACATCGTTGAAGAGGATTTTGCCCGCGCGGGGCATGAAGTTGCGGGTGATGCGGAAGGGCCCC
GGCACTTCAGAGCGGTTGTTGATGACCTGGGCGGCGAGCACGATCTCGTCGAAGCCGTTGATGTTGTGGCCCACGAT
GTAGAGTTCCAGGAAGCGGGGCCGGCCCTTTACGGTGGGCAGCTTCTTTAGCTCTTCGTAGGTGAGCTCCTCGGGCG
AGGCGAGGCCGTGCTCGGCCAGGGCCCAGTCCGCGAGGTGCGGGTTGTCTCTGAGGAAGGACTTCCAGAGGTCGCGG
GCCAGGAGGGTCTGCAGGCGGTCTCTGAAGGT CCTGAACTGGCGGCCCACGGCCATTTTTTCGGGGGTGATGCAGTA
GAAGGTGAGGGGGTCTTGCTGCCAGCGGTCCCAGTCGAGCTGCAGGGCGAGGT CGCGCGCGGCGGTGACCAGGCGCT
CGTCGCCCCCGAATTTCATGACCAGCATGAAGGGCACGAGCTGCTTTCCGAAGGCCCCCATCCAAGTGTAGGTCTCT
ACATCGTAGGTGACAAAGAGGCGCTCCGTGCGAGGATGCGAGCCGATCGGGAAGAACTGGATCTCCCGCCACCAGTT
GGAGGAGTGGCTGTTGATGTGGTGGAAGTAGAAGTCCCGTCGCCGGGCCGAACACTCGTGCTGGCTTTTGTAAAAGC
GAGCGCAGTACTGGCAGCGCTGCACGGGCTGTACCTCATGCACGAGATGCACCTTTCGCCCGCGCACGAGGAAGCCG
AGGGGAAATCTGAGCCCCCCGCCTGGCTCGCGGCATGGCTGGTTCTCTTCTACTTTGGATGCGTGTCCGTCTCCGTC
TGGCTCCTCGAGGGGTGTTACGGTGGAGCGGACCACCACGCCGCGCGAGCCGCAGGTCCAGATATCGGCGCGCGGCG
GTCGGAGTTTGATGACGACATCGCGCAGCTGGGAGCTGTCCATGGTCTGGAGCTCCCGCGGCGGCGGCAGGTCAGCC
GGGAGTTCTTGCAGGTTCACCTCGCAGAGTCGGGCCAGGGCGCGGGGCAGGTCTAGGTGGTACCTGATCTCTAGGGG
CGTGTTGGTGGCGGCGTCGATGGCTTGCAGGAGCCCGCAGCCCCGGGGGGCGACGACGGTGCCCCGCGGGETGGTGG
TGGTGGTGGCGGTGCAGCTCAGAAGCGGTGCCGCGGGCGGGCCCCCGGAGGTAGGGGGGGCTCCGGTCCCGCGGGCA
GGGGCGGCAGCGGCACGTCGGCGTGGAGCGCGGGCAGGAGTTGGTGCTGTGCCCGGAGGT TGCTGGCGAAGGCGACG
ACGCGGCGGTTGATCTCCTGGATCTGGCGCCTCTGCGTGAAGACGACGGGCCCGGTGAGCTTGAACCTGAAAGAGAG
TTCGACAGAATCAATCTCGGTGTCATTGACCGCGGCCTGGCGCAGGATCTCCTGCACGTCTCCCGAGTTGTCTTGGT
AGGCGATCTCGGCCATGAACTGCTCGATCTCTTCCTCCTGGAGGTCTCCGCGTCCGGCGCGTTCCACGGTGGCCGCT
AGGTCGTTGGAGATGCGCCCCATGAGCTGCGAGAAGGCGTTGAGTCCGCCCTCGTTCCAGACTCGGCTGTAGACCALC
GCCCCCCTGGTCATCGCGGGCGCGCATGACCACCTGCGCGAGGTTGAGCTCCACGTGCCGCGCGAAGACGGCGTAGT
TGCGCAGACGCTGGAAGAGGTAGTTGAGGGTGGTGGCGGTGTGCTCGGCCACGAAGAAGTTCATGACCCAGCGGCGC
AACGTGGATTCGTTGATGTCCCCCAAGGCCTCCAGCCGTTCCATGGCCTCGTAGAAGTCCACGGCGAAGTTGAAAAA
CTGGGAGTTGCGCGCCGACACGGTCAACTCCTCCTCCAGAAGACGGATGAGCTCGGCGACGGTGTCGCGCACCTCGC
GCTCGAAGGCTATGGGGATCTCTTCCTCCGCTAGCATCACCACCTCCTCCTCTTCCTCCTCTTCTGGCACTTCCATG
ATGGCTTCCTCCTCTTCGGGGGGTGGCGGCGGCGGCGEETGGGGGAGGGGGCGCTCTGCGCCGGCGGCGGCGCACCGG

GAGGCGGTCCACGAAGCGCGCGATCATCTCCCCGCGGCGGCGGCGCATGGTCTCGGTGACGGCGCGGCCGTTCTCCC
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GGGGGECGCAGTTGGAAGACGCCGCCGEACATC TEGETGCTCGGEECGEETGECCGTGAGGCAGCGAGACGGCGCTGACE

ATGCATCTCAACAATTGCTGCGTAGGTACGCCGCCGAGGGACCTGAGGGAGTCCATATCCACCGGATCCGAAAACCT
TTCGAGGAAGGCGTCTAACCAGTCGCAGTCGCAAGGTAGGCTGAGCACCGTGGCGGGCGGCGGEGGGETGGGGGGAGT
GTCTGGCGGAGGTGCTGCTGATGATGTAATTGAAGTAGGCGGACTTGACACGGCGGATGGTCGACAGGAGCACCATG
TCCTTGGGTCCGGCCTGCTGGATGCGGAGGCGGTCGGCTATGCCCCAGGCTTCGTTCTGGCATCGGCGCAGGTCCTT
GTAGTAGTCTTGCATGAGCCTTTCCACCGGCACCTCTTCTCCTTCCTCTTCTGCTTCTTCCATGTCTGCTTCGGCCC
TGGGGCGGCGCCGCGCCCCCCTGCCCCCCATGCGCGTGACCCCGAACCCCCTGAGCGGTTGGAGCAGGGCCAGGTCG
GCGACGACGCGCTCGGCCAGGATGGCCTGCTGCACCTGCGTGAGGGTGGTTTGGAAGTCATCCAAGTCCACGAAGCG
GTGGTAGGCGCCCGTGTTGATGGTGTAGGTGCAGTTGGCCATGACGGACCAGTTGACGGTCTGGTGGCCCGGTTGCG
ACATCTCGGTGTACCTGAGTCGCGAGTAGGCGCGGGAGTCGAAGACGTAGTCGTTGCAAGTCCGCACCAGGTACTGG
TAGCCCACCAGGAAGTGCGGCGGCGGCTGGCGGTAGAGGGGCCAGCGCAGGGTGGCGGGGGCTCCGGGGGCCAGGTC
TTCCAGCATGAGGCGGTGGTAGGCGTAGATGTACCTGGACATCCAGGTGATACCCGCGGCGGTGGTGGAGGCGCGCG
GGAAGTCGCGCACCCGGTTCCAGATGTTGCGCAGGGGCAGAAAGTGCTCCATGGTAGGCGTGCTCTGTCCAGTCAGA
CGCGCGCAGTCGTTGATACTCTAGACCAGGGAAAACGAAAGCCGGTCAGCGGGCACTCTTCCGTGGTCTGGTGAATA
GATCGCAAGGGTATCATGGCGGAGGGCCTCGGTTCGAGCCCCGGGTCCGGGCCGGACGGTCCGCCATGATCCACGCG
GTTACCGCCCGCGTGTCGAACCCAGGTGTGCGACGT CAGACAACGGTGGAGTGTTCCTTTTGGCGTTTTTCTGGCCG
GGCGCCGGCGCCGCGTAAGAGACTAAGCCGCGAAAGCGAAAGCAGTAAGTGGCTCGCTCCCCGTAGCCGGAGGGATC
CTTGCTAAGGGTTGCGTTGCGGCGAACCCCGGTTCGAATCCCGTACTCGGGCCGGCCGGACCCGCGGCTAAGGTGTT
GGATTGGCCTCCCCCTCGTATAAAGACCCCGCTTGCGGATTGACTCCGGACACGGGGACGAGCCCCTTTTATTTTTG
CTTTCCCCAGATGCATCCGGTGCTGCGGCAGATGCGCCCCCCGCCCCAGCAGCAGCAACAACACCAGCAAGAGCGGC
AGCAACAGCAGCGGGAGTCATGCAGGGCCCCCTCACCCACCCTCGGCGGGCCGGCCACCTCGGCGTCCGCGGCCGTG
TCTGGCGCCTGCGGCGGCGGCEGGGEGGCCGGCTGACGACCCCGAGGAGCCCCCGCGGCGCAGGGCCAGACACTACCT
GGACCTGGAGGAGGGCGAGGGCCTGGCGCGGCTGGGGGCGCCGTCTCCCGAGCGCCACCCGCGGGTGCAGCTGAAGC
GCGACTCGCGCGAGGCGTACGTGCCTCGGCAGAACCTGTTCAGGGACCGCGCGGGCGAGGAGCCCGAGGAGATGCGG
GACAGGAGGTTCAGCGCAGGGCGGGAGCTGCGGCAGGGGCTGAACCGCGAGCGGCTGCTGCGCGAGGAGGACTTTGA
GCCCGACGCGCGGACGGGGATCAGCCCCGCGCGCGCGCACGTGGCGGCCGCCGACCTGGTGACGGCGTACGAGCAGA
CGGTGAACCAGGAGATCAACTTCCAAAAGAGTTTCAACAACCACGTGCGCACGCTGGTGGCGCGCGAGGAGGTGACC
ATCGGGCTGATGCACCTGTGGGACTTTGTAAGCGCGCTGGTGCAGAACCCCAACAGCAAGCCTCTGACGGCGCAGCT
GTTCCTGATAGTGCAGCACAGCAGGGACAACGAGGCGTTTAGGGACGCGCTGCTGAACATCACCGAGCCCGAGGGTC
GGTGGCTGCTGGACCTGATTAACATCCTGCAGAGCATAGTGGTGCAGGAGCGCAGCCTGAGCCTGGCCGACAAGGTG
GCGGCCATCAACTACTCGATGCTGAGCCTGGGCAAGTTTTACGCGCGCAAGATCTACCAGACGCCGTACGTGCCCAT
AGACAAGGAGGTGAAGATCGACGGTTTTTACATGCGCATGGCGCTGAAGGTGCTCACCCTGAGCGACGACCTGGGCG
TGTACCGCAACGAGCGCATCCACAAGGCCGTGAGCGTGAGCCGGCGGCGCGAGCTGAGCGACCGCGAGCTGATGCAC
AGCCTGCAGCGGGCGCTGGCGGGCECCGGCAGCGGCGACAGGGAGGCGGAGTCCTACTTCGATGCGGGGGCGGACCT
GCGCTGGGCGCCCAGCCGGCGGGCCCTGGAGGCCGCGGGGETCCGCGAGGACTATGACGAGGACGGCGAGGAGGATG
AGGAGTACGAGCTAGAGGAGGGCGAGTACCTGGACTAAACCGCGGGTGGTGTTTCCGGTAGATGCAAGACCCGAACG
TGGTGGACCCGGCGCTGCGGGCGGCTCTGCAGAGCCAGCCGTCCGGCCTTAACTCCTCAGACGACTGGCGACAGGTC
ATGGACCGCATCATGTCGCTGACGGCGCGTAACCCGGACGCGTTCCGGCAGCAGCCGCAGGCCAACAGGCTCTCCGL

CATCCTGGAGGCGGTGGTGCCTGCGCGCTCGAACCCCACGCACGAGAAGGTGCTGGCCATAGTGAACGCGCTGGCCG
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AGAACAGGGCCATCCGCCCGGACGAGGCCEGGCTGGTGTACGACGCGCTGC TGCAGCGCETGGC CCGCTACAACAGT

GGCAACGTGCAGACCAACCTGGACCGGCTGGTGGGGGACGTGCGCGAGGCGGTGGCGCAGCGCGAGCGCGCGGATCG
GCAGGGCAACCTGGGCTCCATGGTGGCGCTGAATGCCTTCCTGAGCACGCAGCCGGCCAACGTGCCGCGGGGGCAGG
AAGACTACACCAACTTTGTGAGCGCGCTGCGGCTGATGGTGACCGAGACCCCCCAGAGCGAGGTGTACCAGTCGGGL
CCGGACTACTTCTTCCAGACCAGCAGACAGGGCCTGCAGACGGTGAACCTGAGCCAGGCTTTCAAGAACCTGCGGGG
GCTGTGGGGCGTGAAGGCGCCCACCGGCGACCGGGCGACGGTGTCCAGCCTGCTGACGCCCAACTCGCGCCTGCTGC
TGCTGCTGATCGCGCCGTTCACGGACAGCGGCAGCGTGTCCCGGGACACCTACCTGGGGCACCTGCTGACCCTGTAC
CGCGAGGCCATCGGGCAGGCGCAGGTGGACGAGCACACCTTCCAGGAGATCACCAGCGTGAGCCGCGCGCTGGGGCA
GGAGGACACGAGCAGCCTGGAGGCGACTCTGAACTACCTGCTGACCAACCGGCGGCAGAAGATTCCCTCGCTGCACA
GCCTGACCTCCGAGGAGGAGCGCATCTTGCGCTACGTGCAGCAGAGCGTGAGCCTGAACCTGATGCGCGACGGGGTG
ACGCCCAGCGTGGCGCTGGACATGACCGCGCGCAACATGGAACCGGGCATGTACGCCGCGCACCGGCCTTACATCAA
CCGCCTGATGGACTACCTGCATCGCGCGGCGGCCGTGAACCCCGAGTACTTTACCAACGCCATCCTGAACCCGCACT
GGCTCCCGCCGCCCGGGTTCTACAGCGGGGGCTTCGAGGTCCCGGAGACCAACGATGGCTTCCTGTGGGACGACATG
GACGACAGCGTGTTCTCCCCGCGGCCGCAGGCGCTGGCGGAAGCGTCCCTGCTGCGTCCCAAGAAGGAGGAGGAGGA
GGAGGCGAGTCGCCGCCGCGGCAGCAGCGGCGTGGCTTCTCTGTCCGAGCTGGGGGCGGCAGCCGCCGCGLGCCCCa
GGTCCCTGGGCGGCAGCCCCTTTCCGAGCCTGGTGGGGTCTCTGCACAGCGAGCGCACCACCCGCCCTCGGCTGCTG
GGCGAGGACGAGTACCTGAATAACTCCCTGCTGCAGCCGGTGCGGGAGAAAAACCTGCCTCCCGCCTTCCCCAACAA
CGGGATAGAGAGCCTGGTGGACAAGATGAGCAGATGGAAGACCTATGCGCAGGAGCACAGGGACGCGCCTGCGCTCC
GGCCGCCCACGCGGCGCCAGCGCCACGACCGGCAGCGGGGGCTGGTGTGGGATGACGAGGACTCCGCGGACGATAGC
AGCGTGCTGGACCTGGGAGGGAGCGGCAACCCGTTCGCGCACCTGCGCCCCCGCCTGGGGAGGATGTTTTAAAAARA
AAAAAAAAAAGCAAGAAGCATGATGCAAAAATTAAATAAAACTCACCAAGGCCATGGCGACCGAGCGTTGGTTTCTT
GTGTTCCCTTCAGTATGCGGCGCGCGGCGATGTACCAGGAGGGACCTCCTCCCTCTTACGAGAGCGTGGTGGGCGCG
GCGGCGGCGGCGCCCTCTTCTCCCTTTGCGTCGCAGCTGCTGGAGCCGCCGTACGTGCCTCCGCGCTACCTGCGGCC
TACGGGGGGGAGAAACAGCATCCGTTACTCGGAGCTGGCGCCCCTGTTCGACACCACCCGGGTGTACCTGGTGGACA
ACAAGTCGGCGGACGTGGCCTCCCTGAACTACCAGAACGACCACAGCAATTTTTTGACCACGGTCATCCAGAACAAT
GACTACAGCCCGAGCGAGGCCAGCACCCAGACCATCAATCTGGATGACCGGTCGCACTGGGGCGGCGACCTGAAAAC
CATCCTGCACACCAACATGCCCAACGTGAACGAGTTCATGTTCACCAATAAGT TCAAGGCGCGGGTGATGGTGTCGC
GCTCGCACACCAAGGAAGACCGGGTGGAGCTGAAGTACGAGTGGGTGGAGT TCGAGCTGCCAGAGGGCAACTACTCC
GAGACCATGACCATTGACCTGATGAACAACGCGATCGTGGAGCACTATCTGAAAGTGGGCAGGCAGAACGGGGTCCT
GGAGAGCGACATCGGGGTCAAGTTCGACACCAGGAACTTCCGCCTGGGGCTGGACCCCGTGACCGGGCTGGTTATGC
CCGGGGTGTACACCAACGAGGCCTTCCATCCCGACATCATCCTGCTGCCCGGCTGCGGGGTGGACTTCACTTACAGC
CGCCTGAGCAACCTCCTGGGCATCCGCAAGCGGCAGCCCTTCCAGGAGGGCTTCAGGATCACCTACGAGGACCTGGA
GGGGGGCAACATCCCCGCGCTCCTCGATGTGGAGGCCTACCAGGATAGCTTGAAGGAAAATGAGGCGGGACAGGAGG
ATACCGCCCCCGCCGCCTCCGCCGCCGCCGAGCAGGGCGAGGATGCTGCTGACACCGCGGCCGCGGACGGGGCAGAG
GCCGACCCCGCTATGGTGGTGGAGGCTCCCGAGCAGGAGGAGGACATGAATGACAGTGCGGTGCGCGGAGACACCTT
CGTCACCCGGGGGGAGGAAAAGCAAGCGGAGGCCGAGGCCGCGGCCGAGGAAAAGCAACTGGCGGCAGCAGCGGCGG
CGGCGGCGTTGGCCGCGGCGGAGGCTGAGT CTGAGGGGACCAAGCCCGCCAAGGAGCCCGTGATTAAGCCCCTGACC
GAAGATAGCAAGAAGCGCAGTTACAACCTGCTCAAGGACAGCACCAACACCGCGTACCGCAGCTGGTACCTGGCCTA

CAACTACGGCGACCCGTCGACGGGGGTGCGCTCCTGGACCCTGCTGTGCACGCCGGACGTGACCTGCGGCTCGGAGC
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AGGTGTACTGGTCGCTGCCCGACATGATGCAAGACCCCGTGACCTTCCGCTCCACGCGGCAGGT CAGCARCTTCCCG

GTGGTGGGCGCCGAGCTGCTGCCCGTGCACTCCAAGAGCTTCTACAACGACCAGGCCGTCTACTCCCAGCTCATCCG
CCAGTTCACCTCTCTGACCCACGTGTTCAATCGCTTTCCTGAGAACCAGATTCTGGCGCGCCCGCCCGCCCCCACCA
TCACCACCGTCAGTGAAAACGTTCCTGCTCTCACAGATCACGGGACGCTACCGCTGCGCAACAGCATCGGAGGAGTC
CAGCGAGTGACCGTTACTGACGCCAGACGCCGCACCTGCCCCTACGTTTACAAGGCCTTGGGCATAGTCTCGCCGCG
CGTCCTTTCCAGCCGCACTTTTTGAGCAACACCACCATCATGTCCATCCTGATCTCACCCAGCAATAACTCCGGCTG
GGGACTGCTGCGCGCGCCCAGCAAGATGTTCGGAGGGGCGAGGAAGCGTTCCGAGCAGCACCCCGTGCGCGTGCGCG
GGCACTTCCGCGCCCCCTGGGGAGCGCACAAACGCGGCCGCGCGEGGGCGCACCACCGTGGACGACGCCATCGACTCG
GTGGTGGAGCAGGCGCGCAACTACAGGCCCGCGGTCTCTACCGTGGACGCGGCCATCCAGACCGTGGTGCGGGGECGC
GCGGCGGTACGCCAAGCTGAAGAGCCGCCGGAAGCGCGTGGCCCGCCGCCACCGCCGCCGACCCERGGLCGLeaeea
AACGCGCCGCCGCGGCCCTGCTTCGCCGGGCCAAGCGCACGGGCCGCCGCGCCGCCATGAGGGCCGCGCGCCGCTTG
GCCGCCGGCATCACCGCCGCCACCATGGCCCCCCGTACCCGAAGACGCGCGGCCGCCGCCGECCGCCGCCGCCATCAG
TGACATGGCCAGCAGGCGCCGGGGCAACGTGTACTGGGTGCGCGACT CGGTGACCGGCACGCGCGTGCCCGTGCGCT
TCCGCCCCCCGCGGACTTGAGATGATGTGAAAAAACAACACTGAGTCTCCTGCTGTTGTGTGTATCCCAGCGGCGGC
GGCGCGCGCAGCGTCATGTCCAAGCGCAAAAT CAAAGAAGAGATGCTCCAGGTCGTCGCGCCGGAGATCTATGGGCC
CCCGAAGAAGGAAGAGCAGGATTCGAAGCCCCGCAAGATAAAGCGGGTCAAAAAGAAAAAGAAAGATGATGACGATG
CCGATGGGGAGGTGGAGTTCCTGCGCGCCACGGCGCCCAGGCGCCCGGTGCAGTGGAAGGGCCGGCGCGTAAAGCGC
GTCCTGCGCCCCGGCACCGCGGTGGTCTTCACGCCCGGCGAGCGCTCCACCCGGACTTTCAAGCGCGTCTATGACGA
GGTGTACGGCGACGAAGACCTGCTGGAGCAGGCCAACGAGCGCTTCGGAGAGTTTGCT TACGGGAAGCGTCAGCGGG
CGCTGGGGAAGGAGGACCTGCTGGCGCTGCCGCTGGACCAGGGCAACCCCACCCCCAGTCTGAAGCCCGTGACCCTG
CAGCAGGTGCTGCCGAGCAGCGCACCCTCCGAGGCGAAGCGGGGTCTGAAGCGCGAGGGCGGCGACCTGGCGCCCAC
CGTGCAGCTCATGGTGCCCAAGCGGCAGAGGCTGGAGGATGTGCTGGAGAAAATGAAAGTAGACCCCGGTCTGCAGC
CGGACATCAGGGTCCGCCCCATCAAGCAGGTGGCGCCGGGCCTCGGCGTGCAGACCGTGGACGTGGTCATCCCCACC
GGCAACTCCCCCGCCGCCGCCACCACTACCGCTGCCTCCACGGACATGGAGACACAGACCGATCCCGCCGCAGCCGC
AGCCGCAGCCGCCGCCGCGACCTCCTCGGCGGAGGTGCAGACGGACCCCTGGCTGCCGCCGGCGATGTCAGCTCCCC
GCGCGCGTCGCGGGCGCAGGAAGTACGGCGCCGCCAACGCGCTCCTGCCCGAGTACGCCTTGCATCCTTCCATCGCG
CCCACCCCCGGCTACCGAGGCTATACCTACCGCCCGCGAAGAGCCAAGGGTTCCACCCGCCGTCCCCGCCGACGLGT
CGCCGCCACCACCCGCCGCCGECCGCCGCAGACGCCAGCCCGCACTGGCTCCAGTCTCCGTGAGGAAAGTGGCGCGCG
ACGGACACACCCTGGTGCTGCCCAGGGCGCGCTACCACCCCAGCATCGTTTAAAAGCCTGTTGTGGTTCTTGCAGAT
ATGGCCCTCACTTGCCGCCTCCGTTTCCCGGTGCCGGGATACCGAGGAGGAAGATCGCGCCGCAGGAGGGGTCTGGC
CGGCCGCGGCCTGAGCGGAGGCAGCCGCCGCGCGCACCGGCGGCGACGCGCCACCAGCCGACGCATGCGCGGECGGEEE
TGCTGCCCCTGTTAATCCCCCTGATCGCCGCGGCGATCGGCGCCGTGCCCGGGATCGCCTCCGTGGCCTTGCAAGCG
TCCCAGAGGCATTGACAGACTTGCAAACTTGCAAATATGGAAAAAAAAACCCCAATAAAAAAGT CTAGACTCTCACG
CTCGCTTGGTCCTGTGACTATTTTGTAGAATGGAAGACATCAACTTTGCGTCGCTGGCCCCGCGTCACGGCTCGCGC
CCGTTCCTGGGACACTGGAACGATATCGGCACCAGCAACATGAGCGGTGGCGCCTTCAGTTGGGGCTCTCTGTGGAG
CGGCATTAAAAGTATCGGGTCTGCCGTTAAAAATTACGGCTCCCGGGCCTGGAACAGCAGCACGGGCCAGATGTTGA
GAGACAAGTTGAAAGAGCAGAACTTCCAGCAGAAGGTGGTGGAGGGCCTGGCCTCCGGCATCAACGGGGTGGTGGAC
CTGGCCAACCAGGCCGTGCAGAATAAGATCAACAGCAGACTGGACCCCCGGCCGCCGGTGGAGGAGGTGCCGCCGGT

GCTGGAGACGGTGTCCCCCGATGGGCGTGGCGAGAAGCGCCCGCGGCCCGATAGGGAAGAGACCACTCTGGTCACGC

Sep. 24, 2020



US 2020/0299651 Al
21

-continued
AGACCGATGAGCCGCCCCCGTATGAGGAGGCCCTGAAGCARGGTCTGCCCACCACGCGGC CCATCGCGCCCATGECT

ACCGGGGTGGTGGGCCGCCACACCCCCGCCACGCTGGACTTGCCTCCGCCCGCCGATGTGCCGCAGCAGCAGAAGGT
GGCACAGCCGGGCCCGCCCGCGACCGCCTCCCGTTCCTCCGCCGGTCCTCTGCGCCGCGCGGCCAGCGGCCCCCGLa
GGGGGGTCGCGAGGCACGGCAACTGGCAGAGCACGCTGAACAGCATCGTGGGTCTGGGGGTGCGGTCCGTGAAGCGC
CGCCGATGCTACTGAATAGCTTAGCTAACGTGTTGTATGTGTGTATGCGCCCTATGTCGCCGCCAGAGGAGCTGCTG
AGTCGCCGCCGTTCGCGCGCCCACCACCACCGCCACTCCGCCCCTCAAGATGGCGACCCCATCGATGATGCCGCAGT
GGTCGTACATGCACATCTCGGGCCAGGACGCCTCGGAGTACCTGAGCCCCGGGCTGGTGCAGTTCGCCCGCGCCACC
GAGAGCTACTTCAGCCTGAGTAACAAGTTTAGGAACCCCACGGTGGCGCCCACGCACGATGTGACCACCGACCGGTC
TCAGCGCCTGACGCTGCGGTTCATTCCCGTGGACCGCGAGGACACCGCGTACTCGTACAAGGCGCGGTTCACCCTGG
CCGTGGGCGACAACCGCGTGCTGGACATGGCCTCCACCTACTTTGACATCCGCGGGGTGCTGGACCGGGGTCCCACT
TTCAAGCCCTACTCTGGCACCGCCTACAACTCCCTGGCCCCCAAGGGCGCTCCCAACTCCTGCGAGTGGGAGCAAGA
GGAAACTCAGGCAGTTGAAGAAGCAGCAGAAGAGGAAGAAGAAGATGCTGACGGTCAAGCTGAGGAAGAGCAAGCAG
CTACCAAAAAGACTCATGTATATGCTCAGGCTCCCCTTTCTGGCGAAAAAATTAGTAAAGATGGTCTGCAAATAGGA
ACGGACGCTACAGCTACAGAACAAAAACCTATTTATGCAGACCCTACATTCCAGCCCGAACCCCAAATCGGGGAGTC
CCAGTGGAATGAGGCAGATGCTACAGTCGCCGGCGGTAGAGTGCTAAAGAAATCTACTCCCATGAAACCATGCTATG
GTTCCTATGCAAGACCCACAAATGCTAATGGAGGTCAGGGTGTACTAACGGCAAATGCCCAGGGACAGCTAGAATCT
CAGGTTGAAATGCAATTCTTTTCAACTTCTGAAAACGCCCGTAACGAGGCTAACAACATTCAGCCCAAATTGGTGCT
GTATAGTGAGGATGTGCACATGGAGACCCCGGATACGCACCTTTCTTACAAGCCCGCAAAAAGCGATGACAATTCAA
AAATCATGCTGGGTCAGCAGTCCATGCCCAACAGACCTAATTACATCGGCTTCAGAGACAACTTTATCGGCCTCATG
TATTACAATAGCACTGGCAACATGGGAGTGCTTGCAGGTCAGGCCTCTCAGTTGAATGCAGTGGTGGACTTGCAAGA
CAGAAACACAGAACTGTCCTACCAGCTCTTGCTTGATTCCATGGGTGACAGAACCAGATACTTTTCCATGTGGAATC
AGGCAGTGGACAGTTATGACCCAGATGTTAGAATTATTGAAAATCATGGAACTGAAGACGAGCTCCCCAACTATTGT
TTCCCTCTGGGTGGCATAGGGGTAACTGACACTTACCAGGCTGTTAAAACCAACAATGGCAATAACGGGGGCCAGGT
GACTTGGACAAAAGATGAAACTTTTGCAGATCGCAATGAAATAGGGGTGGGAAACAATTTCGCTATGGAGATCAACC
TCAGTGCCAACCTGTGGAGAAACTTCCTGTACTCCAACGTGGCGCTGTACCTACCAGACAAGCTTAAGTACAACCCC
TCCAATGTGGACATCTCTGACAACCCCAACACCTACGATTACATGAACAAGCGAGTGGTGGCCCCGGGGCTGGTGGA
CTGCTACATCAACCTGGGCGCGCGCTGGTCGCTGGACTACATGGACAACGTCAACCCCTTCAACCACCACCGCAATG
CGGGCCTGCGCTACCGCTCCATGCTCCTGGGCAACGGGCGCTACGTGCCCTTCCACATCCAGGTGCCCCAGAAGTTC
TTTGCCATCAAGAACCTCCTCCTCCTGCCGGGCTCCTACACCTACGAGTGGAACTTCAGGAAGGATGTCAACATGGT
CCTCCAGAGCTCTCTGGGTAACGATCTCAGGGTGGACGGGGCCAGCATCAAGTTCGAGAGCATCTGCCTCTACGCCA
CCTTCTTCCCCATGGCCCACAACACGGCCTCCACGCTCGAGGCCATGCTCAGGAACGACACCAACGACCAGTCCTTC
AATGACTACCTCTCCGCCGCCAACATGCTCTACCCCATACCCGCCAACGCCACCAACGTCCCCATCTCCATCCCCTC
GCGCAACTGGGCGGCCTTCCGCGGCTGGGCCTTCACCCGCCTCAAGACCAAGGAGACCCCCTCCCTGGGCTCGGGAT
TCGACCCCTACTACACCTACTCGGGCTCCATTCCCTACCTGGACGGCACCTTCTACCTCAACCACACTTTCAAGAAG
GTCTCGGTCACCTTCGACTCCTCGGTCAGCTGGCCGGGCAACGACCGTCTGCTCACCCCCAACGAGTTCGAGATCAA
GCGCTCGGTCGACGGGGAGGGCTACAACGTGGCCCAGTGCAACATGACCAAGGACTGGTTCCTGGTCCAGATGCTGG
CCAACTACAACATCGGCTACCAGGGCTTCTACATCCCAGAGAGCTACAAGGACAGGATGTACTCCTTCTTCAGGAAC
TTCCAGCCCATGAGCCGGCAGGTGGTGGACCAGACCAAGTACAAGGACTACCAGGAGGTGGGCATCATCCACCAGCA

CAACAACTCGGGCTTCGTGGGCTACCTCGCCCCCACCATGCGCGAGGGACAGGCCTACCCCGCCAACTTCCCCTATC
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CGCTCATAGGCARGACCGCGGTCCACAGCATCACCCAGAAARAGT TCCTCTGCGACCGCACCCTCTGGCGCATCCCC

TTCTCCAGCAACTTCATGTCCATGGGTGCGCTCTCGGACCTGGGCCAGAACTTGCTCTACGCCAACTCCGCCCACGC
CCTCGACATGACCTTCGAGGTCGACCCCATGGACGAGCCCACCCTTCTCTATGTTCTGTTCGAAGTCTTTGACGTGG
TCCGGGTCCACCAGCCGCACCGCGGCGTCATCGAGACCGTGTACCTGCGTACGCCCTTCTCGGCCGGCAACGCCACC
ACCTAAAGAAGCAAGCCGCAGTCATCGCCGCCTGCATGCCGTCGGGTTCCACCGAGCAAGAGCTCAGGGCCATCGTC
AGAGACCTGGGATGCGGGCCCTATTTTTTGGGCACCTTCGACAAGCGCTTCCCTGGCTTTGTCTCCCCACACAAGCT
GGCCTGCGCCATCGTCAACACGGCCGGCCGCGAGACCGGGGEGCGETGCACTGGCTGGCCTTCGCCTGGAACCCGCGCT
CCAAAACATGCTTCCTCTTTGACCCCTTCGGCTTTTCGGACCAGCGGCTCAAGCAAATCTACGAGTTCGAGTACGAG
GGCTTGCTGCGTCGCAGCGCCATCGCCTCCTCGCCCGACCGCTGCGTCACCCTCGAAAAGTCCACCCAGACCGTGCA
GGGGCCCGACTCGGCCGCCTGCGGTCTCTTCTGCTGCATGTTTCTGCACGCCTTTGTGCACTGGCCTCAGAGTCCCA
TGGACCGCAACCCCACCATGAACTTGCTGACGGGGGTGCCCAACTCCATGCTCCAGAGCCCCCAGGTCGAGCCCACC
CTGCGCCGCAACCAGGAGCAGCTCTACAGCTTCCTGGAGCGCCACTCGCCTTACTTCCGCCGCCACAGCGCACAGAT
CAGGAGGGCCACCTCCTTCTGCCACTTGCAAGAGATGCAAGAAGGGTAATAACGATGTACACACTTTTTTTCTCAAT
AAATGGCATCTTTTTATTTATACAAGCTCTCTGGGGTATTCATTTCCCACCACCACCCGCCGTTGTCGCCATCTGGC
TCTATTTAGAAATCGAAAGGGTTCTGCCGGGAGT CGCCGTGCGCCACGGGCAGGGACACGTTGCGATACTGGTAGCG
GGTGCCCCACTTGAACTCGGGCACCACCAGGCGAGGCAGCTCGGGGAAGTTTTCGCTCCACAGGCTGCGGGTCAGCA
CCAGCGCGTTCATCAGGTCGGGCGCCGAGATCTTGAAGTCGCAGTTGGGGCCGCCGCCCTGCGCGCGCGAGTTGCGG
TACACCGGGTTGCAGCACTGGAACACCAACAGCGCCGGGTGCTTCACGCTGGCCAGCACGCTGCGGTCGGAGATCAG
CTCGGCGTCCAGGTCCTCCGCGTTGCT CAGCGCGAACGGGGTCATCTTGGGCACTTGCCGCCCCAGGAAGGGCGCGET
GCCCCGGTTTCGAGTTGCAGTCGCAGCGCAGCGGGATCAGCAGGTGCCCGTGCCCGGACTCGGCGTTGGGGTACAGC
GCGCGCATGAAGGCCTGCATCTGGCGGAAGGCCATCTGGGCCTTGGCGCCCTCCGAGAAGAACATGCCGCAGGACTT
GCCCGAGAACTGGTTTGCGGGGCAGCTGGCGTCGTGCAGGCAGCAGCGCGCGTCGGTGTTGGCGATCTGCACCACGT
TGCGCCCCCACCGGTTCTTCACGATCTTGGCCTTGGACGATTGCTCCTTCAGCGCGCGCTGCCCGTTCTCGCTGGTC
ACATCCATCTCGATCACATGTTCCTTGTTCACCATGCTGCTGCCGTGCAGACACTTCAGCTCGCCCTCCGTCTCGGT
GCAGCGGTGCTGCCACAGCGCGCAGCCCGTGGGCTCGAAAGACTTGTAGGTCACCTCCGCGAAGGACTGCAGGTACC
CCTGCAAAAAGCGGCCCATCATGGTCACGAAGGTCTTGTTGCTGCTGAAGGTCAGCTGCAGCCCGCGGTGCTCCTCG
TTCAGCCAGGTCTTGCACACGGCCGCCAGCGCCTCCACCTGGTCGGGCAGCATCTTGAAGTTCACCTTCAGCTCATT
CTCCACGTGGTACTTGTCCATCAGCGTGCGCGCCGCCTCCATGCCCTTCTCCCAGGCCGACACCAGCGGCAGGCTCA
CGGGGTTCTTCACCATCACCGTGGCCGCCGCCTCCGCCGCGCTTTCGCTTTCCGCCCCGCTGTTCTCTTCCTCTTCC
TCCTCTTCCTCGCCGCCGCCCACTCGCAGCCCCCGCACCACGGGGTCGTCTTCCTGCAGGCGCTGCACCTTGCGCTT
GCCGTTGCGCCCCTGCTTGATGCGCACGGGCGGGTTGCTGAAGCCCACCATCACCAGCGCGGCCTCTTCTTGCTCGT
CCTCGCTGTCCAGAATGACCTCCGGGGAGGGGGGGTTGGTCATCCTCAGTACCGAGGCACGCTTCTTTTTCTTCCTG
GGGGCGTTCGCCAGCTCCGCGGCTGCGGCCGCTGCCGAGGTCGAAGGCCGAGGGCTGGGCGETGCGCGGCACCAGCGC
GTCCTGCGAGCCGTCCTCGTCCTCCTCGGACT CGAGACGGAGGCGGGCCCGCTTCTTCGGGGGCGCGCGGGGCGGLE
GAGGCGGCGGCGGCGACGGAGACGGGGACGAGACATCGTCCAGGGTGGGTGGACGGCGGGCCGCGCCGCGTCCGCGC
TCGGGGGTGGTCTCGCGCTGGTCCTCTTCCCGACTGGCCATCTCCCACTGCTCCTTCTCCTATAGGCAGAAAGAGAT
CATGGAGTCTCTCATGCGAGT CGAGAAGGAGGAGGACAGCCTAACCGCCCCCTCTGAGCCCTCCACCACCGLCCGCCA
CCACCGCCAATGCCGCCGCGGACGACGCGCCCACCGAGACCACCGCCAGTACCACCCTCCCCAGCGACGCACCCCCG

CTCGAGAATGAAGTGCTGATCGAGCAGGACCCGGGTTT TGTGAGCGGAGAGGAGGATGAGGTGGATGAGAAGGAGAA
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GGAGGAGGTCGCCGCCTCAGTGCCARAAGAGCATAAAAAGCAAGACCAGGACGACGCAGATAAGGATGAGACAGCAG

TCGGGCGGGGGAACGGAAGCCATGATGCTGATGACGGCTACCTAGACGTGGGAGACGACGTGCTGCTTAAGCACCTG
CACCGCCAGTGCGTCATCGTCTGCGACGCGCTGCAGGAGCGCTGCGAAGTGCCCCTGGACGTGGCGGAGGTCAGCCG
CGCCTACGAGCGGCACCTCTTCGCGCCGCACGTGCCCCCCAAGCGCCGGGAGAACGGCACCTGCGAGCCCAACCCGC
GTCTCAACTTCTACCCGGTCTTCGCGGTACCCGAGGTGCTGGCCACCTACCACATCTTTTTCCAAAACTGCAAGATC
CCCCTCTCCTGCCGCGCCAACCGCACCCGCGCCGACAAAACCCTGACCCTGCGGCAGGGCGCCCACATACCTGATAT
CGCCTCTCTGGAGGAAGTGCCCAAGATCTTCGAGGGTCTCGGT CGCGACGAGAAACGGGCGGCGAACGCTCTGCACG
GAGACAGCGAAAACGAGAGTCACTCGGGGGTGCTGGTGGAGCT CGAGGGCGACAACGCGCGCCTGGCCGTACTCAAG
CGCAGCATAGAGGTCACCCACTTTGCCTACCCGGCGCTCAACCTGCCCCCCAAGGTCATGAGTGTGGTCATGGGCGA
GCTCATCATGCGCCGCGCCCAGCCCCTGGCCGCGGATGCAAACTTGCAAGAGT CCTCCGAGGAAGGCCTGCCCGCGG
TCAGCGACGAGCAGCTGGCGCGCTGGCTGGAGACCCGCGACCCCGCGCAGCTGGAGGAGCGGCGCAAGCTCATGATG
GCCGCGGTGCTGGTCACCGTGGAGCTCGAGTGTCTGCAGCGCTTCTTCGCGGACCCCGAGATGCAGCGCAAGCTCGA
GGAGACCCTGCACTACACCTTCCGCCAGGGCTACGTGCGCCAGGCCTGCAAGATCTCCAACGTGGAGCTCTGCAACC
TGGTCTCCTACCTGGGCATCCTGCACGAGAACCGCCTCGGGCAGAACGTCCTGCACTCCACCCTCAAAGGGGAGGCG
CGCCGCGACTACATCCGCGACTGCGCCTACCTCTTCCTCTGCTACACCTGGCAGACGGCCATGGGGGTCTGGCAGCA
GTGCCTGGAGGAGCGCAACCTCAAGGAGCTGGAAAAGCTCCTCAAGCGCACCCTCAGGGACCTCTGGACGGGCTTCA
ACGAGCGCTCGGTGGCCGCCGCGCTGGCGGACATCATCTTTCCCGAGCGCCTGCTCAAGACCCTGCAGCAGGGCCTG
CCCGACTTCACCAGCCAGAGCATGCTGCAGAACTTCAGGACTTTCATCCTGGAGCGCTCGGGCATCCTGCCGGCCAC
TTGCTGCGCGCTGCCCAGCGACTTCGTGCCCATCAAGTACAGGGAGTGCCCGCCGCCGCTCTGGGGCCACTGCTACC
TCTTCCAGCTGGCCAACTACCTCGCCTACCACTCGGACCTCATGGAAGACGTGAGCGGCGAGGGCCTGCTCGAGTGC
CACTGCCGCTGCAACCTCTGCACGCCCCACCGCTCTCTAGTCTGCAACCCGCAGCTGCTCAGCGAGAGTCAGATTAT
CGGTACCTTCGAGCTGCAGGGTCCCTCGCCTGACGAGAAGTCCGCGGCTCCAGGGCTGAAACTCACTCCGGGGCTGT
GGACTTCCGCCTACCTACGCAAATTTGTACCTGAGGACTACCACGCCCACGAGATCAGGTTCTACGAAGACCAATCC
CGCCCGCCCAAGGCGGAGCTCACCGCCTGCGTCATCACCCAGGGGCACATCCTGGGCCAATTGCAAGCCATCAACAA
AGCCCGCCGAGAGTTCTTGCTGAAAAAGGGTCGGGGGGTGTACCTGGACCCCCAGTCCGGCGAGGAGCTAAACCCGL
TACCCCCGCCGCCGCCCCAGCAGCGGGACCTTGCTTCCCAGGATGGCACCCAGAAAGAAGCAGCAGCCGCCGLCGLC
GCCGCAGCCATACATGCTTCTGGAGGAAGAGGAGGAGGACTGGGACAGT CAGGCAGAGGAGGTTTCGGACGAGGAGC
AGGAGGAGATGATGGAAGACTGGGAGGAGGACAGCAGCCTAGACGAGGAAGCTTCAGAGGCCGAAGAGGTGGCAGALC
GCAACACCATCGCCCTCGGTCGCAGCCCCCTCGCCGGGGCCCCTGAAATCCTCCGAACCCAGCACCAGCGCTATAAC
CTCCGCTCCTCCGGCGCCGGCGCCACCCGCCCGCAGACCCAACCGTAGATGGGACACCACAGGAACCGGGGTCGGTA
AGTCCAAGTGCCCGCCGCCGCCACCGCAGCAGCAGCAGCAGCAGCGCCAGGGCTACCGCTCGTGGCGCGGGCACARG
AACGCCATAGTCGCCTGCTTGCAAGACTGCGGGGGCAACATCTCTTTCGCCCGCCGCTTCCTGCTATTCCACCACGG
GGTCGCCTTTCCCCGCAATGTCCTGCATTACTACCGTCATCTCTACAGCCCCTACTGCAGCGGCGACCCAGAGGCGG
CAGCGGCAGCCACAGCGGCGACCACCACCTAGGAAGATATCCTCCGCGGGCAAGACAGCGGCAGCAGCGGCCAGGAG
ACCCGCGGCAGCAGCGGCGGGAGCGGTGGGCGCACTGCGCCTCTCGCCCAACGAACCCCTCTCGACCCGGGAGCTCA
GACACAGGATCTTCCCCACTTTGTATGCCATCTTCCAACAGAGCAGAGGCCAGGAGCAGGAGCTGAAAATAAAAANC
AGATCTCTGCGCTCCCTCACCCGCAGCTGTCTGTATCACAAAAGCGAAGATCAGCTTCGGCGCACGCTGGAGGACGT
GGAGGCACTCTTCAGCAAATACTGCGCGCTCACTCTTARAAGACTAGCTCCGCGCCCTTCTCGAATTTAGGCGGGAGA

AAACTACGTCATCGCCGGCCGCCGCCCAGCCCGCCCAGCCGAGATGAGCAAAGAGATTCCCACGCCATACATGTGGA
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GCTACCAGCCGCAGATGGGACTCGCGGCGEGAGCGECCCAGGACTACTCCACCCGCATGAACTACATGAGCGCGGGA

CCCCACATGATCTCACAGGTCAACGGGATCCGCGCCCAGCGAAACCAAATACTGCTGGAACAGGCGGCCATCACCGC
CACGCCCCGCCATAATCTCAACCCCCGAAATTGGCCCGCCGCCCTCGTGTACCAGGAAACCCCCTCCGCCACCACCG
TACTACTTCCGCGTGACGCCCAGGCCGAAGTCCAGATGACTAACTCAGGGGCGCAGCTCGCGGGCGGCTTTCGTCAC
GGGGCGCGGCCGCTCCGACCAGGTATAAGACACCTGATGATCAGAGGCCGAGGTATCCAGCTCAACGACGAGT CGGT
GAGCTCTTCGCTCGGTCTCCGTCCGGACGGAACTTTCCAGCTCGCCGGATCCGGCCGCTCTTCGTTCACGCCCCGCC
AGGCGTACCTGACTCTGCAGACCTCGTCCTCGGAGCCCCGCTCCGGCGGCATCGGAACCCTCCAGTTCGTGGAGGAG
TTCGTGCCCTCGGTCTACTTCAACCCCTTCTCGGGACCTCCCGGACGCTACCCCGACCAGTTCATTCCGAACTTTGA
CGCGGTGAAGGACTCGGCGGACGGCTACGACTGAATGT CAGGTGTCGAGGCAGAGCAGCTTCGCCTGAGACACCTCG
AGCACTGCCGCCGCCACAAGTGCTTCGCCCGCGGTTCTGGTGAGTTCTGCTACTTTCAGCTACCCGAGGAGCATACC
GAGGGGCCGGCGCACGGCGTCCGCCTGACCACCCAGGGCGAGGTTACCTGTTCCCTCATCCGGGAGTTTACCCTCCG
TCCCCTGCTAGTGGAGCGGGAGCGGGGTCCCTGTGTCCTAACTATCGCCTGCAACTGCCCTAACCCTGGATTACATC
AAGATCTTTGCTGTCATCTCTGTGCTGAGT TTAATAAACGCTGAGATCAGAATCTACTGGGGCTCCTGTCGCCATCC
TGTGAACGCCACCGTCTTCACCCACCCCGACCAGGCCCAGGCGAACCTCACCTGCGGTCTGCATCGGAGGGCCAAGA
AGTACCTCACCTGGTACTTCAACGGCACCCCCTTTGTGGTTTACAACAGCTTCGACGGGGACGGAGTCTCCCTGARAA
GACCAGCTCTCCGGTCTCAGCTACTCCATCCACAAGAACACCACCCTCCAACTCTTCCCTCCCTACCTGCCGGGAAC
CTACGAGTGCGTCACCGGCCGCTGCACCCACCTCACCCGCCTGATCGTAAACCAGAGCTTTCCGGGAACAGATAACT
CCCTCTTCCCCAGAACAGGAGGTGAGCTCAGGAAACTCCCCGGGGACCAGGGCGGAGACGTACCTTCGACCCTTGTG
GGGTTAGGATTTTTTATTACCGGGTTGCTGGCTCTTTTAATCAAAGTTTCCTTGAGATTTGTTCTTTCCTTCTACGT
GTATGAACACCTCAACCTCCAATAACTCTACCCTTTCTTCGGAATCAGGTGACTTCTCTGAAATCGGGCTTGGTGTG
CTGCTTACTCTGTTGATTTTTTTCCTTATCATACTCAGCCTTCTGTGCCTCAGGCTCGCCGCCTGCTGCGCACACAT
CTATATCTACTGCTGGTTGCTCAAGTGCAGGGGTCGCCACCCAAGATGAACAGGTACATGGTCCTATCGATCCTAGG
CCTGCTGGCCCTGGCGGCCTGCAGCGCCGCCAAAAAAGAGATTACCT TTGAGGAGCCCGCTTGCAATGTAACTTTCA
AGCCCGAGGGTGACCAATGCACCACCCTCGTCAAATGCGTTACCAATCATGAGAGGCTGCGCATCGACTACAAAAAC
AAAACTGGCCAGTTTGCGGTCTATAGTGTGTTTACGCCCGGAGACCCCTCTAACTACTCTGTCACCGTCTTCCAGGG
CGGACAGTCTAAGATATTCAATTACACTTTCCCTTTTTATGAGTTATGCGATGCGGTCATGTACATGTCAAAACAGT
ACAACCTGTGGCCTCCCTCTCCCCAGGCGTGTGTGGAAAATACTGGGTCTTACTGCTGTATGGCTTTCGCAATCACT
ACGCTCGCTCTAATCTGCACGGTGCTATACATAAAATT CAGGCAGAGGCGAATCTTTATCGATGAAAAGAAAATGCC
TTGATCGCTAACACCGGCTTTCTATCTGCAGAATGAATGCAATCACCTCCCTACTAATCACCACCACCCTCCTTGCG
ATTGCCCATGGGTTGACACGAATCGAAGTGCCAGTGGGGTCCAATGTCACCATGGTGGGCCCCGCCGGCAATTCCAC
CCTCATGTGGGAAAAATTTGTCCGCAATCAATGGGTTCATTTCTGCTCTAACCGAATCAGTATCAAGCCCAGAGCCA
TCTGCGATGGGCAAAATCTAACTCTGATCAATGTGCAAATGATGGATGCTGGGTACTATTACGGGCAGCGGGGAGAA
ATCATTAATTACTGGCGACCCCACAAGGACTACATGCTGCATGTAGTCGAGGCACTTCCCACTACCACCCCCACTAC
CACCTCTCCCACCACCACCACCACTACTACTACTACTACTACTACTACTACTACTACCACTACCGCTGCCCGCCATA
CCCGCAAAAGCACCATGATTAGCACAAAGCCCCCTCGTGCTCACTCCCACGCCGGCGGGCCCATCGGTGCGACCTCA
GAAACCACCGAGCTTTGCTTCTGCCAATGCACTAACGCCAGCGCTCATGAACTGTTCGACCTGGAGAATGAGGATGT
CCAGCAGAGCTCCGCTTGCCTGACCCAGGAGGCTGTGGAGCCCGTTGCCCTGAAGCAGATCGGTGATTCAATAATTG
ACTCTTCTTCTTTTGCCACTCCCGAATACCCTCCCGATTCTACTTTCCACATCACGGGTACCAAAGACCCTAACCTC

TCTTTCTACCTGATGCTGCTGCTCTGTATCTCTGTGGTCTCTTCCGCGCTGATGTTACTGGGGATGTTCTGCTGCCT
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GATCTGCCGCAGAAAGAGAARAGCTCGCTCTCAGGGCCAACCACTGATGCCCTTCCCCTACCCCCCGGATTTTGCAG

ATAACAAGATATGAGCTCGCTGCTGACACTAACCGCTTTACTAGCCTGCGCTCTAACCCTTGTCGCTTGCGACTCGA
GATTCCACAATGTCACAGCTGTGGCAGGAGAAAATGTTACTTTCAACTCCACGGCCGATACCCAGTGGTCGTGGAGT
GGCTCAGGTAGCTACTTAACTATCTGCAATAGCTCCACTTCCCCCGGCATATCCCCAACCAAGTACCAATGCAATGC
CAGCCTGTTCACCCTCATCAACGCTTCCACCCTGGACAATGGACTCTATGTAGGCTATGTACCCTTTGGTGGGCAAG
GAAAGACCCACGCTTACAACCTGGAAGTTCGCCAGCCCAGAACCACTACCCAAGCTTCTCCCACCACCACCACCACC
ACCACCATCACCAGCAGCAGCAGCAGCAGCAGCCACAGCAGCAGCAGCAGATTATTGACTTTGGTTTTGGCCAGCTC
ATCTGCCGCTACCCAGGCCATCTACAGCTCTGTGCCCGAAACCACTCAGATCCACCGCCCAGAAACGACCALCCGCCA
CCACCCTACACACCTCCAGCGATCAGATGCCGACCAACATCACCCCCTTGGCTCTTCAAATGGGACTTACAAGCCCC
ACTCCAAAACCAGTGGATGCGGCCGAGGTCTCCGCCCTCGTCAATGACTGGGCGGGGCTGGGAATGTGGTGGTTCGC
CATAGGCATGATGGCGCTCTGCCTGCTTCTGCTCTGGCTCATCTGCTGCCTCCACCGCAGGCGAGCCAGACCCCCCA
TCTATAGACCCATCATTGTCCTGAACCCCGATAATGATGGGATCCATAGATTGGATGGCCTGAAAAACCTACTTTTT
TCTTTTACAGTATGATAAATTGAGACATGCCTCGCATTTTCTTGTACATGTTCCTTCTCCCACCTTTTCTGGGGTGT
TCTACGCTGGCCGCTGTGTCTCACCTGGAGGTAGACTGCCTCTCACCCTTCACTGTCTACCTGCTTTACGGATTGGT
CACCCTCACTCTCATCTGCAGCCTAATCACAGTAATCATCGCCTTCATCCAGTGCATTGATTACATCTGTGTGCGCC
TCGCATACTTCAGACACCACCCGCAGTACCGAGACAGGAACATTGCCCAACTTCTAAGACTGCTCTAATCATGCATA
AGACTGTGATCTGCCTTCTGATCCTCTGCATCCTGCCCACCCTCACCTCCTGCCAGTACACCACAAAATCTCCGCGL
AAAAGACATGCCTCCTGCCGCTTCACCCAACTGTGGAATATACCCAAATGCTACAACGAAAAGAGCGAGCTCTCCGA
AGCTTGGCTGTATGGGGTCATCTGTGTCTTAGTTTTCTGCAGCACTGTCTTTGCCCTCATAATCTACCCCTACTTTG
ATTTGGGATGGAACGCGATCGATGCCATGAATTACCCCACCTTTCCCGCACCCGAGATAATTCCACTGCGACAAGTT
GTACCCGTTGTCGTTAATCAACGCCCCCCATCCCCTACGCCCACTGAAATCAGCTACTTTAACCTAACAGGCGGAGA
TGACTGACGCCCTAGATCTAGAAATGGACGGCATCAGTACCGAGCAGCGTCTCCTAGAGAGGCGCAGGCAGGCGGCT
GAGCAAGAGCGCCTCAATCAGGAGCTCCGAGATCTCGTTAACCTGCACCAGTGCAAAAGAGGCATCTTTTGTCTGGT
AAAGCAGGCCAAAGTCACCTACGAGAAGACCGGCAACAGCCACCGCCTCAGTTACAAATTGCCCACCCAGCGCCAGA
AGCTGGTGCTCATGGTGGGTGAGAATCCCATCACCGTCACCCAGCACTCGGTAGAGACCGAGGGGTGTCTGCACTCC
CCCTGTCGGGGTCCAGAAGACCTCTGCACCCTGGTAAAGACCCTGTGCGGTCTCAGAGATTTAGTCCCCTTTAACTA
ATCAAACACTGGAATCAATAAAAAGAATCACTTACTTAAAATCAGACAGCAGGTCTCTGTCCAGTTTATTCAGCAGC
ACCTCCTTCCCCTCCTCCCAACTCTGGTACTCCAAACGCCTTCTGGCGGCARACTTCCTCCACACCCTGAAGGGAAT
GTCAGATTCTTGCTCCTGTCCCTCCGCACCCACTATCTTCATGTTGTTGCAGATGAAGCGCACCAAAACGTCTGACG
AGAGCTTCAACCCCGTGTACCCCTATGACACGGAAAGCGGCCCTCCCTCCGTCCCTTTCCTCACCCCTCCCTTCGTG
TCTCCCGATGGATTCCAAGAAAGTCCCCCCGGGGTCCTGTCTCTGAACCTGGCCGAGCCCCTGGTCACTTCCCACGG
CATGCTCGCCCTGAAAATGGGAAGTGGCCTCTCCCTGGACGACGCTGGCAACCTCACCTCTCAAGATATCACCACCG
CTAGCCCTCCCCTCAAAAAAACCAAGACCAACCTCAGCCTAGAAACCTCATCCCCCCTAACTGTGAGCACCTCAGGC
GCCCTCACCGTAGCAGCCGCCGCTCCCCTGGCGGTGGCCGGCACCTCCCTCACCATGCAATCAGAGGCCCCCCTGAC
AGTACAGGATGCAAAACTCACCCTGGCCACCAAAGGCCCCCTGACCGTGTCTGAAGGCAAACTGGCCTTGCAAACAT
CGGCCCCGCTGACGGCCGCTGACAGCAGCACCCTCACAGTCAGTGCCACACCACCCCTTAGCACAAGCAATGGCAGC
TTGGGTATTGACATGCAAGCCCCCATTTACACCACCAATGGAAAACTAGGACTTAACTTTGGCGCTCCCCTGCATGT
GGTAGACAGCCTAAATGCACTGACTGTAGTTACTGGCCAAGGTCTTACGATAAACGGAACAGCCCTACAAACTAGAG

TCTCAGGTGCCCTCAACTATGACACATCAGGAAACCTAGAATTGAGAGCTGCAGGGGGTATGCGAGTTGATGCAAAT
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GGTCAACTTATCCTTGATGTAGCTTACCCATT TGATGCACAAAACAATC TCAGCCT TAGGCTTGGACAGGGACCCCT

GTTTGTTAACTCTGCCCACAACTTGGATGTTAACTACAACAGAGGCCTCTACCTGTTCACATCTGGAAATACCAAAA
AGCTAGAAGTTAATATCAAAACAGCCAAGGGTCTCATTTATGATGACACTGCTATAGCAATCAATGCGGGTGATGGG
CTACAGTTTGACTCAGGCTCAGATACAAATCCATTAAAAACTARACTTGGATTAGGACTGGATTATGACTCCAGCAG
AGCCATAATTGCTAAACTGGGAACTGGCCTAAGCTTTGACAACACAGGTGCCATCACAGTAGGCAACAAAAATGATG
ACAAGCTTACCTTGTGGACCACACCAGACCCATCCCCTAACTGTAGAATCTATTCAGAGAAAGATGCTAAATTCACA
CTTGTTTTGACTAAATGCGGCAGTCAGGTGTTGGCCAGCGTTTCTGTTTTATCTGTAAAAGGTAGCCTTGCGCCCAT
CAGTGGCACAGTAACTAGTGCTCAGATTGTCCTCAGATTTGATGAAAATGGAGTTCTACTAAGCAATTCTTCCCTTG
ACCCTCAATACTGGAACTACAGAAAAGGTGACCTTACAGAGGGCACTGCATATACCAACGCAGTGGGATTTATGCCC
AACCTCACAGCATACCCAAAAACACAGAGCCAAACTGCTAAAAGCAACATTGTAAGTCAGGTTTACTTGAATGGGGA
CAAATCCAAACCCATGACCCTCACCATTACCCTCAATGGAACTAATGAAACAGGAGATGCCACAGTAAGCACTTACT
CCATGTCATTCTCATGGAACTGGAATGGAAGTAATTACATTAATGAAACGTTCCAAACCAACTCCTTCACCTTCTCC
TACATCGCCCAAGAATAAAAAGCATGACGCTGTTGATTTGATTCAATGTGTTTCTGTTTTATTT TCAAGCACAACAA
AATCATTCAAGTCATTCTTCCATCTTAGCTTAATAGACACAGTAGCTTAATAGACCCAGTAGTGCAAAGCCCCATTC
TAGCTTATAGATCAGACAGTGATAATTAACCACCACCACCACCATACCTTTTGATTCAGGAAATCATGATCATCACA
GGATCCTAGTCTTCAGGCCGCCCCCTCCCTCCCAAGACACAGAATACACAGTCCTCTCCCCCCGACTGGCTTTAAAT
AACACCATCTGGTTGGTCACAGACATGTTCTTAGGGGTTATATTCCACACGGTCTCCTGCCGCGCCAGGCGCTCGTC
GGTGATGTTGATAAACTCTCCCGGCAGCTCGCTCAAGTTCACGTCGCTGTCCAGCGGCTGAACCTCCGGCTGACGCG
ATAACTGTGCGACCGGCTGCTGGACGAACGGAGGCCGCGCCTACAAGGGGGTAGAGTCATAATCCTCGGTCAGGATA
GGGCGGTGATGCAGCAGCAGCGAGCGAAACATCTGCTGCCGCCGCCGCTCCGTCCGGCAGGAAAACAACACGCCGGT
GGTCTCCTCCGCGATAATCCGCACCGCCCGCAGCATCAGCTTCCTCGTTCTCCGCGCGCAGCACCTCACCCTTATCT
CGCTCAAATCGGCGCAGTAGGTACAGCACAGCACCACGATGTTATTCATGATCCCACAGTGCAGGGCGCTGTATCCA
AAGCTCATGCCGGGAACCACCGCCCCCACGTGGCCATCGTACCACAAGCGCACGTAAATCAAGTGTCGACCCCTCAT
GAACGCGCTGGACACAAACATTACTTCCTTGGGCATGTTGTAATTCACCACCTCCCGGTACCAGATAAACCTCTGGT
TGAACAGGGCACCTTCCACCACCATCCTGAACCAAGAGGCCAGAACCTGCCCACCGGCTATGCACTGCAGGGAACCC
GGGTTGGAACAATGACAATGCAGACTCCAAGGCTCGTAACCGTGGATCATCCGGCTGCTGAAGGCATCGATGTTGGC
ACAACACAGACACACGTGCATGCACTTTCTCATGATTAGCAGCTCTTCCCTCGTCAGGATCATATCCCAAGGAATAA
CCCATTCTTGAATCAACGTAAAACCCACACAGCAGGGAAGGCCTCGCACATAACTCACGTTGTGCATGGTCAGCGTG
TTGCATTCCGGAAACAGCGGATGATCCTCCAGTATCGAGGCGCGGGTCTCCTTCTCACAGGGAGGTAAAGGGTCCCT
GCTGTACGGACTGCGCCGGGACGACCGAGATCGTGTTGAGCGTAGTGTCATGGAAAAGGGAACGCCGGACGTGGTCA
TACTTCTTGAAGCAGAACCAGGTTCGCGCGTGGCAGGCCTCCTTGCGTCTGCGGTCTCGCCGTCTAGCTCGCTCCGT
GTGATAGTTGTAGTACAGCCACTCCCGCAGAGCGTCGAGGCGCACCCTGGCTTCCGGATCTATGTAGACTCCGTCTT
GCACCGCGGCCCTGATAATATCCACCACCGTAGAATAAGCAACACCCAGCCAAGCAATACACTCGCTCTGCGAGCGG
CAGACAGGAGGAGCGGGCAGAGATGGGAGAACCATGATAAAAAACTTTTTTTAAAGAATATTTTCCAATTCTTCGAA
AGTAAGATCTATCAAGTGGCAGCGCTCCCCTCCACTGGCGCGGTCAAACTCTACGGCCAAAGCACAGACAACGGCAT
TTCTAAGATGTTCCTTAATGGCGTCCAAAAGACACACCGCTCTCAAGTTGCAGTAAACTATGAATGAAAACCCATCC
GGCTGATTTTCCAATATAGACGCGCCGGCAGCGTCCACCAAACCCAGATAATTTTCTTCTCTCCAGCGGTTTACGAT
CTGTCTAAGCAAATCCCTTATATCAAGTCCGACCATGCCAAAAATCTGCTCAAGAGCGCCCTCCACCTTCATGTACA

AGCAGCGCATCATGATTGCAAAAATTCAGGTTCTTCAGAGACCTGTATAAGATTCAAAATGGGAACATTAACAAARAL

Sep. 24, 2020



US 2020/0299651 Al
27

-continued
TTCCTCTGTCGCGCAGATCCCTTCGCAGGGCARGCTGAACATAAT CAGACAGGTCCGAACGGACCAGTGAGGCCARR

TCCCCACCAGGAACCAGATCCAGAGACCCTATACTGATTATGACGCGCATACTCGGGGCTATGCTGACCAGCGTAGC
GCCGATGTAGGCGTGCTGCATGGGCGGCCGAGATAAAATGCAAAGTGCTGGTTAAAAAATCAGGCAAAGCCTCGCGCA
AAAAAGCTAACACATCATAATCATGCTCATGCAGGTAGTTGCAGGTAAGCTCAGGAACCAAAACGGAATAACACACG
ATTTTCCTCTCAAACATGACTTCGCGGATACTGCGTAAAACAAAAAATTATAAATAAAAAATTAATTAAATAACTTA
AACATTGGAAGCCTGTCTCACAACAGGAAAAACCACTTTAATCAACATAAGACGGGCCACGGGCATGCCGGCATAGC
CGTAAAAAAATTGGTCCCCGTGATTAACAAGTACCACAGACAGCTCCCCGGTCATGTCGGGGGTCATCATGTGAGAC
TCTGTATACACGTCTGGATTGTGAACATCAGACAAACAAAGAAATCGAGCCACGTAGCCCGGAGGTATAATCACCCG
CAGGCGGAGGTACAGCAAAACGACCCCCATAGGAGGAATCACAAAATTAGTAGGAGAAAAAAATACATAAACACCAG
AAAAACCCTGTTGCTGAGGCAAAATAGCGCCCTCCCGATCCAAAACAACATAAAGCGCTTCCACAGGAGCAGCCATA
ACAAAGACCCGAGTCTTACCAGTAAAAGAAAAAAGATCTCTCAACGCAGCACCAGCACCAACACTTCGCAGTGTARA
AGGCCAAGTGCCGAGAGAGTATATATAGGAATAAAAAGTGACGTAAACGGGCAAAGTCCAAAAAACGCCCAGAAARA
CCGCACGCGAACCTACGCCCCGAAACGAAAGCCAAAAAACACTAGACACTCCCTTCCGGCGTCAACTTCCGCTTTCC
CACGCTACGTCACTTCCCCCGGTCAAACAAACTACATATCCCGAACTTCCAAGTCGCCACGCCCAAAACACCGCCTA
CACCTCCCCGCCCGCCGGCCCGCCCCCGGACCCGCCTCCCGCCCCGCGCCGCCCATCTCATTATCATATTGGCTTCA
ATCCAAAATAAGGTATATTATTGATGATG

Polynucleotide sequence encoding wild type ChAdS83

SEQ ID NO:

CATCATCAATAATATACCTCAAACTTTTGGTGCGCGTTAATATGCAAATGAGCTGTTTGAATTTGGGGAT

GCGGGGCGCTGATTGGCTGCGGGAGCGGCGACCGTTAGGGGCGGGGCGGGTGACGTTTTGATGACGTGGC

CGTGAGGCGGAGCCGGTTTGCAAGTTCTCGTGGGAAAAGTGACGTCAAACGAGGTGTGGTTTGAACACGG

AAATACTCAATTTTCCCGCGCTCTCTGACAGGAAATGAGGTGTTTCTGGGCGGATGCAAGTGAARAACGGG

CCATTTTCGCGCGAAAACTGAATGAGGAAGTGAAAATCTGAGTAATTTCGCGT TTATGGCAGGGAGGAGT

ATTTGCCGAGGGCCGAGTAGACTTTGACCGATTACGTGGGGGTTTCGATTACCGTATTTTTCACCTAAAT

TTCCGCGTACGGTGTCAAAGTCCGGTGTTTTTACGTAGGCGTCAGCTGATCGCCAGGGTATTTAAACCTG

CGCTCACTAGTCAAGAGGCCACTCTTGAGTGCCAGCGAGTAGAGTTTTCTCCTCCGCGCCGCGAGTCAGA

TCTACACTTTGAAAGATGAGGCACTTGAGAGACCTGCCCGGTAATGTTTTCCTGGCTACTGGGAACGAGA

TTCTGGAATTGGTGGTGGACGCCATGATGGGTGACGACCCTCCCGAGCCCCCTACCCCATTTGAGGCGCC

TTCGCTGTACGATTTGTATGATCTGGAGGTGGATGTGCCCGAGAACGACCCCAACGAGGAGGCGGTGAAT

GATTTGTTTAGCGATGCCGCGCTGCTGGCTGCCGAGCAGGCTAATACGGACTTTGGCTCAGACAGCGATT

CTTCTCTCCATACCCCGAGACCCGGCAGAGGTGAGAAAAAGATCCCCGAGCTTAAAGGGGAAGAGCTCGA

CCTGCGCTGCTATGAGGAATGCTTGCCTCCGAGCGATGATGAGGAGGACGAGGAGGCGATTCGAGCTGCA

GCGAACCAGGGAGTGAAAGCTGCGGGCGAAAGCTTTAGCCTGGACTGTCCTACTCTGCCCGGACACGGCT

GTAAGTCTTGTGAATTTCATCGCATGAATACTGGAGATAAGAATGTGATGTGTGCCCTGTGCTATATGAG

AGCTTACAACCATTGTGTTTACAGTAAGTGTGATTAACTTTAGTTGGGAAGGCAGAGGGTGACTGGGTGC

TGACTGGTTTATTTATGTATATGTTTTTTATGTGTAGGTCCCGTCTCTGACGCAGATGAGACCCCCACTT

CAGAGTGCATTTCATCACCCCCAGAAATTGGCGAGGAACCGCCCGAAGATATTATTCATAGACCAGTTGC

AGTGAGAGTCACCGGGCGGAGAGCAGCTGTGGAGAGTTTGGATGACT TGCTACAGGGTGGGGATGAACCT

TTGGACTTGTGTACCCGGAAACGCCCCAGGCACTAAGTGCCACACATGTGTGTTTACTTAAGGTGATGTC

AGTATTTATAGGGTGTGGAGTGCAATAAAATCCGTGTTGACTTTAAGTGCGTGGTTTATGACTCAGGGGT
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GGGGACTGTGGGTATATAAGCAGGTGCAGACC TGTGTGET CAGTT CAGAGCAGGACTCATGGAGATCTGG

ACGGTCTTGGAAGACTTTCACCAGACTAGACAGCTGCTAGAGAACTCATCGGAGGGAGTCTCTTACCTGT
GGAGATTCTGCTTCGGTGGGCCTCTAGCTAAGCTAGTCTATAGGGCCAAGCAGGATTATAAGGATCAATT
TGAGGATATTTTGAGAGAGTGTCCTGGTATTTTTGACTCTCTCAACTTGGGCCATCAGTCTCACTTTAAC
CAGAGTATTCTGAGAGCCCTTGACTTTTCCACTCCTGGCAGAACTACCGCCGCGGTAGCCTTTTTTGCCT
TTATCCTTGACAAATGGAGTCAAGAAACCCATTTCAGCAGGGATTACCGTCTGGACTGCTTAGCAGTAGC
TTTGTGGAGAACATGGAGGTGCCAGCGCCTGAATGCAATCTCCGGCTACTTGCCAGTACAGCCGGTAGAC
ACGCTGAGGATCCTGAGTCTCCAGTCACCCCAGGAACACCAACGCCGCCAGCAGCCGCAGCAGGAGCAGC
AGCAAGAGGAGGACCGAGAAGAGAACCCGAGAGCCGGTCTGGACCCTCCGGTGGCGGAGGAGGAGGAGTA
GCTGACTTGTTTCCCGAGCTGCGCCGGGTGCTGACTAGGTCTTCCAGTGGACGGGAGAGGGGGATTAAGC
GGGAGAGGCATGAGGAGACTAGTCACAGAACTGAACTGACTGTCAGTCTGATGAGCCGCAGGCGCCCAGA
ATCGGTGTGGTGGCATGAGGTGCAGTCGCAGGGGATAGATGAGGTCTCGGTGATGCATGAGAAATATTCC
CTAGAACAAGTCAAGACTTGTTGGT TGGAGCCTGAGGATGATTGGGAGGTAGCCATCAGGAATTATGCCA
AGCTAGCTCTGAAGCCAGACAAGAAGTACAAGATTACCAAACTGATTAATATCAGAAATTCCTGCTACAT
TTCAGGGAATGGGGCCGAGGTGGAGAT CAGTACCCAGGAGAGGGTGGCCTTCAGATGCTGCATGATGAAT
ATGTACCCGGGGGTGGTGGGCATGGAGGGAGTCACCTTTATGAACGCGAGGTTCAGGGGCGATGGGTATA
ATGGGGTGGTCTTTATGGCCAACACCAAGCTGACAGTGCACGGATGCTCCTTCTTTGGCTTCAATAACAT
GTGCATCGAGGCCTGGGGCAGTGTTTCAGTGAGGGGATGCAGTTTTTCAGCCAACTGGATGGGGGTCGTG
GGCAGAACCAAGAGCAAGGTGTCAGTGAAGAAATGCCTGTTCGAGAGGTGCCACCTGGGGGTGATGAGCG
AGGGCGAAGCCAAAGTCAAACACTGCGCCTCTACTGAGACGGGCTGCTTTGTGCTGAT CAAGGGCAATGC
CCAAGTCAAGCATAACATGATCTGTGGGGCCTCGGATGAGCGCGGCTACCAGATGCTGACCTGCGCCGGT
GGGAACAGCCATATGCTGGCCACCGTGCATGTGACCTCGCACCCCCGCAAGACATGGCCCGAGTTCGAGC
ACAACGTCATGACCCGCTGCAATGTGCACCTGGGCTCCCGCCGAGGCATGTTCATGCCCTACCAGTGCAA
CATGCAATTTGTGAAGGTGCTGCTGGAGCCCGATGCCATGTCCAGAGTGAGCCTGACGGGGGTGTTTGAC
ATGAATGTGGAGATGTGGAAAATTCTGAGATATGATGAATCCAAGACCAGGTGCCGGGCCTGCGAATGCG
GAGGCAAGCACGCCAGGCTTCAGCCCGTGTGTGTGGAGGTGACGGAGGACCTGCGACCCGATCATTTGGT
GTTGTCCTGCAACGGGACGGAGTTCGGCTCCAGCGGGGAAGAATCTGACTAGAGTGAGTAGTGTTTGGGG
GAGGTGGAGGGCCTGGATGAGGGGCAGAATGACTAAAATCTGTGTTTTTCTGCGCAGCAGCATGAGCGGA
AGCGCCTCCTTTGAGGGAGGGGTATTCAGCCCTTATCTGACGGGGCGTCTCCCCTCCTGGGCGGGAGTGC
GTCAGAATGTGATGGGATCCACGGTGGACGGCCGGCCCGTGCAGCCCGCGAACTCTTCAACCCTGACCTA
CGCGACCCTGAGCTCCTCGTCCGTGGACGCAGCTGCCGCCGCAGCTGCTGCTTCCGCCGCCAGCGCCGTG
CGCGGAATGGCCCTGGGCGCCGGCTACTACAGCTCTCTGGTGGCCAACTCGAGTTCCACCAATAATCCCG
CCAGCCTGAACGAGGAGAAGCTGCTGCTGCTGATGGCCCAGCTCGAGGCCCTGACCCAGCGCCTGGGCGA
GCTGACCCAGCAGGTTGCTCAGCTGCAGGCGGAGACGCGGGCCGCGGTTGCCACGGTGAAAACCAAATAA
AAAATGAATCAATAAATAAACGGAGACGGTTGTTGATTTTAACACAGAGTCTTGAATCTTTATTTGATTT
TTCGCGCGCGGTAGGCCCTGGACCACCGGTCTCGATCATTGAGCACCCGGTGGATCTTTTCCAGGACCCG
GTAGAGGTGGGCTTGGATGTTGAGGTACATGGGCATGAGCCCGTCCCGGGGGTGGAGGTAGCTCCATTGC
AGGGCCTCGTGCTCGGGGGTGGTGTTGTAAATCACCCAGTCATAGCAGGGGCGCAGGGCGTGGTGCTGCA

CGATGTCCTTGAGGAGGAGACTGATGGCCACGGGCAGCCCCTTGGTGTAGGTGTTGACGAACCTGTTGAG
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CTGGGAGGGATGCATGCGGCGGGAGATGAGATGCAT CTTGGCCTGGATC TTGAGATTGGCGATGTTCCCG

CCCAGATCCCGCCGGGGGTTCATGTTGTGCAGGACCACCAGCACGGTGTATCCGGTGCACTTGGGGAATT
TGTCATGCAACTTGGAAGGGAAGGCGTGAAAGAATTTGGAGACGCCCTTGTGGCCGCCCAGGTTTTCCAT
GCACTCATCCATGATGATGGCGATGGGCCCGTGGGCGGCGGCCTGGGCARAAGACGTTTCGGGGGTCGGAC
ACATCGTAGTTGTGGTCCTGGGTGAGCTCGTCATAGGCCATTTTAATGAAT TTGGGGCGGAGGGTGCCCG
ACTGGGGGACGAAGGTGCCCTCGATCCCGGGGGCGTAGTTGCCCTCGCAGATCTGCATCTCCCAGGCCTT
GAGCTCGGAGGGGGGGATCATGTCCACCTGCGGGGCGATGAAAAAAACGGTTTCCGGGGCGGGGGAGATG
AGCTGCGCCGAAAGCAGGTTCCGGAGCAGCTGGGACTTGCCGCAGCCGGTGGGGCCGTAGATGACCCCGA
TGACCGGCTGCAGGTGGTAGT TGAGGGAGAGACAGCTGCCGTCCTCGCGGAGGAGGGGGGCCACCTCGTT
CATCATCTCGCGCACATGCATGTTCTCGCGCACGAGTTCCGCCAGGAGGCGCTCGCCCCCCAGCGAGAGG
AGCTCTTGCAGCGAGGCGAAGTTTTTCAGCGGCTTGAGCCCGTCGGCCATGGGCATTTTGGAGAGGGTCT
GTTGCAAGAGTTCCAGACGGTCCCAGAGCTCGGTGATGTGCTCTAGGGCATCTCGATCCAGCAGACCTCC
TCGTTTCGCGGGTTGGGGCGACTGCGGGAGTAGGGCACCAGGCGATGGGCGTCCAGCGAGGCCAGGGTCC
GGTCCTTCCAGGGTCGCAGGGTCCGCGTCAGCGTGGTCTCCGTCACGGTGAAGGGGTGCGCGCCGGGCTG
GGCGCTTGCGAGGGTGCGCTTCAGGCTCATCCGGCTGGTCGAGAACCGCTCCCGGTCGGCGCCCTGTGCG
TCGGCCAGGTAGCAATTGAGCATGAGTTCGTAGTTGAGCGCCTCGGCCGCGTGGCCCTTGGCGCGGAGCT
TACCTTTGGAAGTGTGTCCGCAGACGGGACAGAGGAGGGACTTGAGGGCGTAGAGCTTGGGGGCGAGGAA
GACGGACTCGGGGGCGTAGGCGTCCGCGCCGCAGCTGGCGCAGACGGTCTCGCACTCCACGAGCCAGGTG
AGGTCGGGGCGGTCGGGGTCAAAAACGAGGTTTCCTCCGTGCTTTTTGATGCGTTTCTTACCTCTGGTCT
CCATGAGCTCGTGTCCCCGCTGGGTGACAAAGAGGCTGTCCGTGTCCCCGTAGACCGACTTTATGGGCCG
GTCCTCGAGCGGGGTGCCGCGGTCCTCGTCGTAGAGGAACCCCGCCCACTCCGAGACGAAGGCCCGGGTC
CAGGCCAGCACGAAGGAGGCCACGTGGGAGGGGTAGCGGTCGTTGTCCACCAGCGGGTCCACCTTCTCCA
GGGTATGCAAGCACATGTCCCCCTCGTCCACATCCAGGAAGGTGATTGGCTTGTAAGTGTAGGCCACGTG
ACCGGGGGTCCCGGCCGGGGEGGETATARAAGGGGGCGGGCCCCTGCTCGTCCTCACTGTCTTCCGGATCG
CTGTCCAGGAGCGCCAGCTGTTGGGGTAGGTATTCCCTCTCGAAGGCGGGCATGACCTCGGCACTCAGGT
TGTCAGTTTCTAGAAACGAGGAGGATTTGATATTGACGGTGCCGTTGGAGACGCCTTTCATGAGCCCCTC
GTCCATCTGGTCAGAAAAGACGATCTTTTTGT TGTCGAGCTTGGTGGCGAAGGAGCCGTAGAGGGCGTTG
GAGAGCAGCTTGGCGATGGAGCGCATGGTCTGGTTCTTTTCCTTGTCGGCGCGCTCCTTGGCGGCGATGT
TGAGCTGCACGTACTCGCGCGCCACGCACTTCCATTCGGGGAAGACGGTGGTGAGCTCGTCGGGCACGAT
TCTGACCCGCCAGCCGCGGTTGTGCAGGGTGATGAGGT CCACGCTGGTGGCCACCTCGCCGCGCAGGGGT
TCGTTGGTCCAGCAGAGGCGCCCGCCCTTGCGCGAGCAGAAGGGGGGCAGCGGGTCCAGCATGAGCTCGT
CGGGGGGGTCGGCGTCCACGGTGAAGATGCCGGGCAGGAGCTCGGGGTCGAAGTAGCTGATGCAGGTGCC
CAGATCGTCCAGCGCCGCTTGCCAGTCGCGCACGGCCAGCGCGCGCTCGTAGGGGCTGAGGGGCGTGCCC
CAGGGCATGGGGTGCGTGAGCGCGGAGGCGTACATGCCGCAGATGTCGTAGACGTAGAGGGGCTCCTCGA
GGACGCCGATGTAGGTGGGGTAGCAGCGCCCCCCGCGGATGCTGGCGCGCACGTAGTCGTACAGCTCGTG
CGAGGGCGCGAGGAGCCCCGTGCCGAGGTTGGAGCGTTGCGGCTTTTCGGCGCGGTAGACGATCTGGCGG
AAGATGGCGTGGGAGTTGGAGGAGATGGTGGGCCTCTGGAAGATGTTGAAGTGGGCGTGGGGCAGGCCGA
CCGAGTCCCTGATGAAGTGGGCGTAGGAGT CCTGCAGCTTGGCGACGAGCTCGGCGGTGACGAGGACGTC

CAGGGCGCAGTAGTCGAGGGTCTCTTGGATGATGTCGTACTTGAGCTGGCCCTTCTGCTTCCACAGCTCG

Sep. 24, 2020



US 2020/0299651 Al
30

-continued
CGGTTGAGAAGGAACTCTTCGCGGTCCTTCCAGTACTCTT CGAGGGGGAACCCGTCCTGATCGGCACGGT

AAGAGCCCACCATGTAGAACTGGTTGACGGCCTTGTAGGCGCAGCAGCCCTTCTCCACGGGGAGGGCGTA
AGCTTGCGCGGCCTTGCGCAGGGAGGTGTGGGTGAGGGCGAAGGTGTCGCGCACCATGACTTTGAGGAAC
TGGTGCTTGAAGTCGAGGTCGTCGCAGCCGCCCTGCTCCCAGAGTTGGAAGTCCGTGCGCTTCTTGTAGG
CGGGGTTGGGCAAAGCGAAAGTAACATCGTTGAAGAGGATCTTGCCCGCGCGGGGCATGAAGTTGCGAGT
GATGCGGAAAGGCTGGGGCACCTCGGCCCGGTTGTTGATGACCTGGGCGGCGAGGACGATCTCGTCGAAG
CCGTTGATGTTGTGCCCGACGATGTAGAGTTCCACGAATCGCGGGCAGCCCTTGACGTGGGGCAGCTTCT
TGAGCTCGTCGTAGGTGAGCTCGGCGGGGT CGCTGAGCCCGTGCTGCTCGAGGGCCCAGTCGGCGACGTG
GGGGTTGGCGCTGAGGAAGGAAGTCCAGAGATCCACGGCCAGGGCGGTCTGCAAGCGGTCCCGGTACTGA
CGGAACTGCTGGCCCACGGCCATTTTTTCGGGGGTGACGCAGTAGAAGGTGCGGGGGTCGCCGTGCCAGT
GGTCCCACTTGAGTTGGAGGGCGAGGT CGTGGGCGAGCTCGACGAGCGGCGGGTCCCCGGAGAGTTTCAT
GACCAGCATGAAGGGGACGAGCTGCTTGCCGAAGGACCCCATCCAGGTGTAGGTTTCCACATCGTAGGTG
AGGAAGAGCCTTTCGGTGCGAGGATGCGAGCCGATGGGGAAGAACTGGATCTCCTGCCACCAGTTGGAGG
AATGGCTGTTGATGTGATGGAAGTAGAAATGCCGACGGCGCGCCGAGCACTCGTGCTTGTGTTTATACAA
GCGTCCGCAGTGCTCGCAACGCTGCACGGGATGCACGTGCTGCACGAGCTGTACCTGGGTTCCTTTGACG
AGGAATTTCAGTGGGCAGTGGAGCGCTGGCGGCTGCATCTGGTGCTGTACTACGTCCTGGCCATCGGCGT
GGCCATCGTCTGCCTCGATGGTGGTCATGCTGACGAGCCCGCGCGGGAGGCAGGTCCAGACCTCGGCTCG
GACGGGTCGGAGAGCGAGGACGAGGGCGCGCAGGCCGGAGCTGTCCAGGGTCCTGAGACGCTGCGGAGTC
AGGTCAGTGGGCAGCGGCGGCGCGCGGTTGACTTGCAGGAGCTTTTCCAGGGCGCGCGGGAGGTCCAGAT
GGTACTTGATCTCCACGGCGCCGTTGGTGGCGACGTCCACGGCTTGCAGGGTCCCGTGCCCCTGGGGCGT
CACCACCGTGCCCCGTTTCTTCTTGGGCGGCGGCGGCTCCATGCTTAGAAGCGGCGGCGAGGACGCGCGL
CGGGCGGCAGGGGCGGCTCGGGGCCCGGAGGCAGGGGCGGCAGGGGCACGTCGGCGCCGCGCGCGGGCAG
GTTCTGGTACTGCGCCCGGAGAAGACTGGCGTGAGCGACGACGCGACGGTTGACGTCCTGGATCTGACGC
CTCTGGGTGAAGGCCACGGGACCCGTGAGTTTGAACCTGAAAGAGAGTTCGACAGAATCAATTTCGGTAT
CGTTGACGGCGGCCTGCCGCAGGATCTCTTGCACGTCGCCCGAGTTGTCCTGGTAGGCGATCTCGGTCAT
GAACTGCTCGATCTCCTCCTCCTGAAGGTCTCCGCGGCCGGCGCGCTCGACGGTGGCCGCGAGGTCGTTG
GAGATGCGGCCCATGAGCTGCGAGAAGGCGTTCATGCCGGCCTCGTTCCAGACGCGGCTGTAGACCACGG
CTCCGTTGGGGTCGCGCGCGCGCATGACCACCTGGGCGAGGTTAAGCTCGACGTGGCGCGTGAAGACCGT
GTAGTTGCAGAGGCGCTGGTAGAGGTAGTTGAGCGTGGTGGCGATGTGCTCGGTGACGAAGAAGTACATG
ATCCAGCGGCGGAGCGGCATCTCGCTGACGTCGCCCAGGGCTTCCAAGCGCTCCATGGTCTCGTAGAAGT
CCACGGCGAAGTTGAAAAACTGGGAGTTGCGCGCCGAGACGGTCAACTCCTCCTCCAGAAGACGGATGAG
CTCGGCGATGGTGGCGCGCACCTCGCGCTCGAAGGCCCCGGGGGGCTCCTCTTCTTCCATCTCCTCCTCC
TCTTCCTCCTCCACTAACATCTCTTCTACTTCCTCCTCAGGAGGCGGCGGCGGGGGAGGGGCCCTGCGTC
GCCGGCGGCGCACGGGCAGACGGTCGATGAAGCGCTCGATGGTCTCCCCGCGCCGGCGACGCATGGTCTC
GGTGACGGCGCGCCCGTCCTCGCGGGGCCGCAGCGTGAAGACGCCGCCGCGCATCTCCAGGTGGCCGCCG
GGGGGGTCTCCGTTGGGCAGGGAGAGGGCGCTGACGATGCATCTTATCAATTGGCCCGTAGGGACTCCGC
GCAAGGACCTGAGCGTCTCGAGATCCACGGGATCCGAAAACCGCTGAACGAAGGCTTCGAGCCAGTCGCA
GTCGCAAGGTAGGCTGAGCCCGGTTTCTTGTTCTTCGGGTATT TGGT CGGGAGGCGGGCGGGCGATGCTG

CTGGTGATGAAGTTGAAGTAGGCGGTCCTGAGACGGCGGATGGTGGCGAGGAGCACCAGGTCCTTGGGCC
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CGGCTTGCTGGATGCGCAGACGETCGGCCATGCCCCAGGCGTGGTCCTGACACCTGGCGAGEGTCCTTGTA

GTAGTCCTGCATGAGCCGCTCTACGGGCACGTCCTCCTCGCCCGCGCGGCCGTGCATGCGCGTGAGCCCG
AACCCGCGCTGCGGCTGGACGAGCGCCAGGTCGGCGACGACGCGCTCGGCGAGGATGGCCTGCTGGATCT
GGGTGAGGGTGGTCTGGAAGTCGTCGAAGT CGACGAAGCGGTGGTAGGCTCCGGTGTTGATGGTGTAGGA
GCAGTTGGCCATGACGGACCAGTTGACGGTCTGGTGGCCGGGGCGCACGAGCTCGTGGTACTTGAGGCGC
GAGTAGGCGCGCGTGTCGAAGATGTAGTCGTTGCAGGTGCGCACGAGGTACTGGTATCCGACGAGGAAGT
GCGGCGGCGGCTGGCGGTAGAGCGGCCATCGCTCGGTGGCGGGGGCGCCGGGCGCGAGGTCCTCGAGCAT
GAGGCGGTGGTAGCCGTAGATGTACCTGGACATCCAGGTGATGCCGGCGGCGGTGGTGGAGGCGCGCGGG
AACTCGCGGACGCGGTTCCAGATGTTGCGCAGCGGCAGGAAGTAGTTCATGGTGGCCGCGGTCTGGCCCG
TGAGGCGCGCGCAGTCGTGGATGCTCTAGACATACGGGCAAAAACGAAAGCGGTCAGCGGCTCGACTCCG
TGGCCTGGAGGCTAAGCGAACGGGTTGGGCTGCGCGTGTACCCCGGTTCGAATCTCGAATCAGGCTGGAG
CCGCAGCTAACGTGGTACTGGCACTCCCGTCTCGACCCAAGCCTGCTAACGAAACCTCCAGGATACGGAG
GCGGGTCGTTTTTTGGCCTTGGTCGCTGGTCATGAAAAACTAGTAAGCGCGGAAAGCGGCCGCCCGCGAT
GGCTCGCTGCCGTAGTCTGGAGAAAGAATCGCCAGGGTTGCGTTGCGGTGTGCCCCGGTTCGAGCCTCAG
CGCTCGGTGCCGGCCGGATTCCGCGGCTAACGTGGGCGTGGCTGCCCCGTCGTTTCCAAGACCCCTTAGC
CAGCCGACTTCTCCAGTTACGGAGCGAGCCCCTCTTTTTCTTGTGTTTTTGCCAGATGCATCCCGTACTG
CGGCAGATGCGCCCCCACCCTCCACCACAACCGCCCCTACCGCAGCAGCAGCAACAGCCGGCGCTTCTGC
CCCCGCCCCAGCAGCAGCAGCCAGCCACTACCGCGGCGGCCGCCGTGAGCGGAGCCGGCGTTCAGTATGA
CCTGGCCTTGGAAGAGGGCGAGGGGCTGGCGCGGCTGGGGGCGTCGTCGCCGGAGCGGCACCCGCGCGTG
CAGATGAAAAGGGACGCTCGCGAGGCCTACGTGCCCAAGCAGAACCTGTTCAGAGACAGGAGCGGCGAGG
AGCCCGAGGAGATGCGCGCCTCCCGCTTCCACGCGGGGCGGGAGCTGCGGCGCGGCCTGGACCGAAAGCG
GGTGCTGAGGGACGAGGATTTCGAGGCGGACGAGCTGACGGGGATCAGCCCCGCGCGCGCGCACGTGGCC
GCGGCCAACCTGGTCACGGCGTACGAGCAGACCGTGAAGGAGGAGAGCAACTTTCAAAAATCCTTCAACA
ACCACGTGCGCACGCTGATCGCGCGCGAGGAGGTGACCCTGGGCCTGATGCACCTGTGGGACCTGCTGGA
GGCCATCGTGCAGAACCCCACGAGCAAGCCGCTGACGGCGCAGCTGTTTCTGGTGGTGCAGCACAGTCGG
GACAACGAGACGTTCAGGGAGGCGCTGCTGAATATCACCGAGCCCGAGGGCCGCTGGCTCCTGGACCTGG
TGAACATTCTGCAGAGCATCGTGGTGCAGGAGCGCGGGCTGCCGCTGTCCGAGAAGCTGGCGGCCATCAA
CTTCTCGGTGCTGAGCCTGGGCAAGTACTACGCTAGGAAGATCTACAAGACCCCGTACGTGCCCATAGAC
AAGGAGGTGAAGATCGACGGGTTTTACATGCGCATGACCCTGAAAGTGCTGACCCTGAGCGACGATCTGG
GGGTGTACCGCAACGACAGGATGCACCGCGCGGTGAGCGCCAGCCGCCGGCGCGAGCTGAGCGACCAGGA
GCTGATGCACAGCCTGCAGCGGGCCCTGACCGGGGCCGGGACCGAGGGGGAGAGCTACTTTGACATGGGC
GCGGACCTGCGCTGGCAGCCCAGCCGCCGGGCCTTGGAAGCTGCCGGCGGCGTGCCCTACGTGGAGGAGG
TGGACGATGAGGAGGAGGAGGGCGAGTACCTGGAAGACTGATGGCGCGACCGTATTTTTGCTAGATGCAG
CAACAGCCACCGCCGCCTCCTGATCCCGCGATGCGGGCGGCGCTGCAGAGCCAGCCGTCCGGCATTAACT
CCTCGGACGATTGGACCCAGGCCATGCAACGCATCATGGCGCTGACGACCCGCAATCCCGAAGCCTTTAG
ACAGCAGCCTCAGGCCAACCGGCTCTCGGCCATCCTGGAGGCCGTGGTGCCCTCGCGCTCGAACCCCACG
CACGAGAAGGTGCTGGCCATCGTGAACGCGCTGGTGGAGAACAAGGCCATCCGCGGCGACGAGGCCGGGT
TGGTGTACAACGCGCTGCTGGAGCGCGTGGCCCGCTACAACAGCACCAACGTGCAGACGAACCTGGACCG

CATGGTGACCGACGTGCGCGAGGCGGTGTCGCAGCGCGAGCGGTTCCACCGCGAGTCGAACCTGGGCTCC
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ATGGTGGCGCTGAACGCCTTCCTGAGCACGCAGCCCGCCAACGTGCCCCGEGGCCAGGAGGACTACACCA

ACTTCATCAGCGCGCTGCGGCTGATGGTGGCCGAGGTGCCCCAGAGCGAGGTGTACCAGTCGGGGCCGGA
CTACTTCTTCCAGACCAGTCGCCAGGGCTTGCAGACCGTGAACCTGAGCCAGGCTTTCAAGAACTTGCAG
GGACTGTGGGGCGTGCAGGCCCCGGTCGGGGACCGCGCGACGGTGTCGAGCCTGCTGACGCCGAACTCGC
GCCTGCTGCTGCTGCTGGTGGCGCCCTTCACGGACAGCGGCAGCGTGAGCCGCGACTCGTACCTGGGCTA
CCTGCTTAACCTGTACCGCGAGGCCATCGGGCAGGCGCACGTGGACGAGCAGACCTACCAGGAGATCACC
CACGTGAGCCGCGCGCTGGGCCAGGAGGACCCGGGCAACCTGGAGGCCACCCTGAACTTCCTGCTGACCA
ACCGGTCGCAGAAGATCCCGCCCCAGTACGCGCTGAGCACCGAGGAGGAGCGCATCCTGCGCTACGTGCA
GCAGAGCGTGGGGCTGTTCCTGATGCAGGAGGGGGCCACGCCCAGCGCCGCGCTCGACATGACCGCGCGC
AACATGGAGCCCAGCATGTACGCCCGCAACCGCCCGTTCATCAATAAGCTGATGGACTACTTGCATCGGG
CGGCCGCCATGAACTCGGACTACTTTACCAACGCCATCTTGAACCCGCACTGGCTCCCGCCGCCCGGGTT
CTACACGGGCGAGTACGACATGCCCGACCCCAACGACGGGTTCCTGTGGGATGACGTGGACAGCAGCGTG
TTCTCGCCGCGTCCCACCACCACCGTGTGGAAGAAAGAGGGCGGGGACCGGCGGCCGTCCTCGGCGCTGT
CCGGTCGCGCGGGTGCTGCCGCGGCGGTGCCCGAGGCCGCCAGCCCCTTTCCGAGCCTGCCCTTTTCGCT
GAACAGCGTGCGCAGCAGCGAGCTGGGTCGGCTGACGCGGCCGCGCCTGCTGGGCGAGGAGGAGTACCTG
AACGACTCCTTGTTGAGGCCCGAGCGCGAAAAGAACTTCCCCAATAACGGGATAGAGAGCCTGGTGGACA
AGATGAGCCGCTGGAAGACGTACGCGCACGAGCACAGGGACGAGCCCCGAGCTAGCAGCGCAGGCACCCG
TAGACGCCAGCGGCACGACAGGCAGCGGGGTCTGGTGTGGGACGATGAGGATTCCGCCGACGACAGCAGT
GTGTTGGACTTGGGTGGGAGTGGTGGTGGTAACCCGTTCGCTCACTTGCGCCCCCGTATCGGGCGCCTGA
TGTAAGAATCTGAAAAATAAAAAACGGTACTCACCAAGGCCATGGCGACCAGCGTGCGTTCTTCTCTGTT
GTTTGTAGTAGTATGATGAGGCGCGTGTACCCGGAGGGTCCTCCTCCCTCGTACGAGAGCGTGATGCAGC
AGGCGGTGGCGGCGGCGATGCAGCCCCCGCTGGAGGCGCCTTACGTGCCCCCGCGGTACCTGGCGCCTAC
GGAGGGGCGGAACAGCATTCGTTACTCGGAGCTGGCACCCTTGTACGATACCACCCGGTTGTACCTGGTG
GACAACAAGTCGGCGGACATCGCCTCGCTGAACTACCAGAACGACCACAGCAACTTCCTGACCACCGTGG
TGCAGAACAACGATTTCACCCCCACGGAGGCCAGCACCCAGACCATCAACTTTGACGAGCGCTCGCGGTG
GGGCGGCCAGCTGAAAACCATCATGCACACCAACATGCCCAACGTGAACGAGTTCATGTACAGCAACAAG
TTCAAGGCGCGGGTGATGGTCTCGCGCAAGACCCCCAACGGGGTCACAGTAACAGATGGTAGTCAGGACG
AGCTGACCTACGAGTGGGTGGAGTTTGAGCTGCCCGAGGGCAACTTCTCGGTGACCATGACCATCGATCT
GATGAACAACGCCATCATCGACAACTACTTGGCGGTGGGGCGGCAGAACGGGGTGCTGGAGAGCGACATC
GGCGTGAAGTTCGACACGCGCAACTTCCGGCTGGGCTGGGACCCCGTGACCGAGCTGGTGATGCCGGGCG
TGTACACCAACGAGGCCTTCCACCCCGACATCGTCCTGCTGCCCGGCTGCGGCGTGGACTTCACCGAGAG
CCGCCTCAGCAACCTGCTGGGCATCCGCAAGCGGCAGCCCTTCCAGGAGGGCTTCCAGATCCTGTACGAG
GACCTGGAGGGGGGCAACATCCCCGCGCTCTTGGATGTCGAAGCCTACGAGAAAAGCAAGGAGGATAGCA
CCGCCGTGGCTACCGCCGCGACTGTGGCAGATGCCACTGTCACCAGGGGCGATACATTCGCCACCCAGGT
GGAGGAAGCAGCCGCCCTAGCGGCGACCGATGATAGTGAAAGTAAGATAGTTATCAAGCCGGTGGAGAAG
GACAGCAAGGACAGGAGCTACAACGTTCTATCGGATGGAAAGAACACCGCCTACCGCAGCTGGTACCTGG
CCTACAACTACGGCGACCCCGAGAAGGGCGTGCGCTCCTGGACGCTGCTCACCACCTCGGACGTCACCTG
CGGCGTGGAGCAAGTCTACTGGTCGCTGCCCGACATGATGCAAGACCCGGTCACCTTCCGCTCCACGCGT

CAAGTTAGCAACTACCCGGTGGTGGGCGCCGAGCTCCTGCCCGTCTACTCCAAGAGCTTCTTCAACGAGC
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AGGCCGTCTACTCGCAGCAGCTGCGCGCCTTCACCTCGCTCACGCACGTCTTCAACCGCTTCCCCGAGAR

CCAGATCCTCGTCCGCCCGCCCGCGCCCACCATTACCACCGTCAGTGAAAACGTTCCTGCTCTCACAGAT
CACGGGACCCTGCCGCTGCGCAGCAGTATCCGGGGAGT CCAGCGCGTGACCGTCACTGACGCCAGACGLCC
GCACCTGCCCCTACGTCTACAAGGCCCTGGGCGTAGTCGCGCCGCGCGTCCTCTCGAGCCGCACCTTCTA
AAAAATGTCCATTCTCATCTCGCCCAGTAATAACACCGGTTGGGGCCTGCGCGCGCCCAGCAAGATGTAC
GGAGGCGCTCGCCAACGCTCCACGCAACACCCCGTGCGCGTGCGCGGGCACTTCCGCGCTCCCTGGGGCG
CCCTCAAGGGTCGCGTGCGCTCGCGCACCACCGTCGACGACGTGATCGACCAGGTGGTGGCCGACGCGCG
CAACTACACGCCCGCCGCCGCGCCCGCCTCCACCGTGGACGCCGTCATCGACAGCGTGGTGGCCGACGCG
CGCCGGTACGCCCGCGCCAAGAGCCGGCGGCGGCGCATCGCCCGGCGGCACCGGAGCACCCCCGCCATGL
GCGCGGCGCGAGCCTTGCTGCGCAGGGCCAGGCGCACGGGACGCAGGGCCATGCTCAGGGCGGCCAGACG
CGCGGCCTCCGGCAGCAGCAGCGCCGGCAGGACCCGCAGACGCGCGGCCACGGCGGCGGCGGCGGCCATC
GCCAGCATGTCCCGCCCGCGGCGCGGCAACGTGTACTGGGTGCGCGACGCCGCCACCGGTGTGCGCGTGC
CCGTGCGCACCCGCCCCCCTCGCACTTGAAGATGCTGACTTCGCGATGTTGATGTGTCCCAGCGGCGAGG
AGGATGTCCAAGCGCAAATACAAGGAAGAGATGCTCCAGGTCATCGCGCCTGAGATCTACGGCCCCGCGG
CGGCGGTGAAGGAGGAAAGAAAGCCCCGCAAACTGAAGCGGGTCAAAAAGGACAAAANAGGAGGAGGAAGA
TGTGGACGGACTGGTGGAGTTTGTGCGCGAGTTCGCCCCCCGGCGGCGCGTGCAGTGGCGCGGGCGGARA
GTGAAACCGGTGCTGCGGCCCGGCACCACGGTGGTCTTCACGCCCGGCGAGCGTTCCGGCTCCGCCTCCA
AGCGCTCCTACGACGAGGTGTACGGGGACGAGGACATCCTCGAGCAGGCGGCCGAGCGTCTGGGCGAGTT
TGCTTACGGCAAGCGCAGCCGCCCCGCGCCCTTGAAAGAGGAGGCGGTGTCCATCCCGCTGGACCACGGT
AACCCCACGCCGAGCCTGAAGCCGGTGACCCTGCAGCAGGTGCTGCCGAGCGCGGCGCCGCGCCGGGEGET
TCAAGCGCGAGGGCGGCGAGGATCTGTACCCGACCATGCAGCTGATGGTGCCCAAGCGCCAGAAGCTGGA
GGACGTGCTGGAGCACATGAAGGTGGACCCCGAGGTGCAGCCCGAGGTCAAGGTGCGGCCCATCAAGCAG
GTGGCCCCGGGCCTGGGCGTGCAGACCGTGGACATCAAGATCCCCACGGAGCCCATGGAAACGCAGACCG
AGCCCGTGAAGCCCAGCACCAGCACCATGGAGGTGCAGACGGATCCCTGGATGCCGGCGCCGGCTTCCAC
CACCACTCGCCGAAGACGCAAGTACGGCGCGGCCAGCCTGCTGATGCCCAACTACGCGCTGCATCCTTCC
ATCATCCCCACGCCGGGCTACCGCGGCACGCGCTTCTACCGCGGCTACAGCAGCCGCCGCAAGACCACCA
CCCGCCGCCGCCGTCGCCGCACCCGCCGCAGCACCACCGCGACTTCCGCCGCCGCCTTGGTGCGGAGAGT
GTACCGCAGCGGGCGTGAGCCTCTGACCCTGCCGCGCGCGCGCTACCACCCGAGCATCGCCATTTAACTC
TGCCGTCGCCTCCTTGCAGATATGGCCCTCACATGCCGCCTCCGCGTCCCCATTACGGGCTACCGAGGAA
GAAAGCCGCGCCGTAGAAGGCTGACGGGGAACGGGCTGCGTCGCCATCACCACCGGCGGCGGCGCGCCAT
CAGCAAGCGGTTGGGGGGAGGCTTCCTGCCCGCGCTGATCCCCATCATCGCCGCGGCGATCGGGGCGATC
CCCGGCATAGCTTCCGTGGCGGTGCAGGCCTCTCAGCGCCACTGAGACACAGCTTGGAAAATTTGTAATA
AAAAAATGGACTGACGCTCCTGGTCCTGTGATGTGTGT TTTTAGATGGAAGACATCAATTTTTCGTCCCT
GGCACCGCGACACGGCACGCGGCCGTTTATGGGCACCTGGAGCGACATCGGCAACAGCCAACTGAACGGG
GGCGCCTTCAATTGGAGCAGTCTCTGGAGCGGGCTTAAGAATTTCGGGTCCACGCTCAAAACCTATGGCA
ACAAGGCGTGGAACAGCAGCACAGGGCAGGCGCTGAGGGAAAAGCTGAAAGAGCAGAACTTCCAGCAGAA
GGTGGTCGATGGCCTGGCCTCGGGCAT CAACGGGGTGGTGGACCTGGCCAACCAGGCCGTGCAGAAACAG
ATCAACAGCCGCCTGGACGCGGTCCCGCCCGCGGGGTCCGTGGAGATGCCCCAGGTGGAGGAGGAGCTGC

CTCCCCTGGACAAGCGCGGCGACAAGCGACCGCGTCCCGACGCGGAGGAGACGCTGCTGACGCACACGGA
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CGAGCCGCCCCCGTACGAGCAGGCGGTCGARACTGGGTCTGCCCACCACGCGECCCGTGGCGCCTCTGGCC

ACCGGGGTGCTGAAACCCAGCAGCAGCAGCAGCCAGCCCGCGACCCTGGACTTGCCTCCACCTCGCCCCT
CCACAGTGGCTAAGCCCCTGCCGCCGGTGGCCGTCGCGTCGCGCGCCCCCCGAGGCCGCCCCCAGGCGAA
CTGGCAGAGCACTCTGAACAGCATCGTGGGTCTGGGAGTGCAGAGTGTGAAGCGCCGCCGCTGCTATTAA
AAGACACTGTAGCGCTTAACTTGCTTGTCTGTGTGTATATGTATGTCCGCCGACCAGAAGGAGGAGGAAG
AGGCGCGTCGCCGAGTTGCAAGATGGCCACCCCATCGATGCTGCCCCAGTGGGCGTACATGCACATCGCC
GGACAGGACGCTTCGGAGTACCTGAGT CCGGGTCTGGTGCAGTTCGCCCGCGCCACAGACACCTACTTCA
GTCTGGGGAACAAGTTTAGGAACCCCACGGTGGCACCCACGCACGATGTGACCACCGACCGCAGCCAGCG
GCTGACGCTGCGCTTCGTGCCCGTGGACCGCGAGGACAACACCTACTCGTACAAAGTGCGCTACACGCTG
GCCGTGGGCGACAACCGCGTGCTGGACATGGCCAGCACCTACTTTGACATCCGCGGCGTGCTGGATCGGG
GCCCCAGCTTCAAACCCTACTCCGGCACCGCCTACAACAGCCTGGCTCCCAAGGGAGCGCCCAACACCTC
ACAGTGGATAACCAAAGACAATGGAACTGATAAGACATACAGTTTTGGAAATGCTCCAGTCAGAGGATTG
GACATTACAGAAGAGGGTCTCCAAATAGGAACCGATGAGT CAGGGGGTGAAAGCAAGAAAATTTTTGCAG
ACAAAACCTATCAGCCTGAACCTCAGCTTGGAGATGAGGAATGGCATGATACTATTGGAGCTGAAGACAA
GTATGGAGGCAGAGCGCTTAAACCTGCCACCAACATGAAACCCTGCTATGGGTCTTTCGCCAAGCCAACT
AATGCTAAGGGAGGTCAGGCTAAAAGCAGAACCAAGGACGATGGCACTACTGAGCCTGATATTGACATGG
CCTTCTTTGACGATCGCAGTCAGCAAGCTAGTTTCAGTCCAGAACTTGTTTTGTATACTGAGAATGTCGA
TCTGGACACCCCGGATACCCACATTATTTACAAACCTGGCACTGATGAAACAAGTTCTTCTTTCAACTTG
GGTCAGCAGTCCATGCCCAACAGACCCAACTACATTGGCTTCAGAGACAACTTTATCGGGCTCATGTACT
ACAACAGCACTGGCAATATGGGTGTACTGGCCGGTCAGGCCTCCCAGCTGAATGCTGTGGTGGACTTGCA
GGACAGAAACACTGAACTGTCCTACCAGCTCTTGCTTGACTCTCTGGGTGACAGAACCAGGTATTTCAGT
ATGTGGAATCAGGCGGTGGACAGCTATGACCCCGATGTGCGCATTAT TGAAAATCACGGTGTGGAGGATG
AACTCCCCAACTATTGCTTCCCTTTGAATGGTGTGGGCTTTACAGATACATTCCAGGGAATTAAGGTTAA
AACTACAAATAACGGAACAGCAAATGCTACAGAGTGGGAATCTGATACCTCTGTCAATAATGCTAATGAG
ATTGCCAAGGGCAATCCTTTCGCCATGGAGATCAACATCCAGGCCAACCTGTGGCGGAACTTCCTCTACG
CGAACGTGGCGCTGTACCTGCCCGACTCCTACAAGTACACGCCGGCCAACATCACGCTGCCCACCAACAC
CAACACCTACGATTACATGAACGGCCGCGTGGTGGCGCCCTCGCTGGTGGACGCCTACATCAACATCGGG
GCGCGCTGGTCGCTGGACCCCATGGACAACGTCAACCCCTTCAACCACCACCGCAACGCGGGCCTGCGCT
ACCGCTCCATGCTCCTGGGCAACGGGCGCTACGTGCCCTTCCACATCCAGGTGCCCCAAAAGTTTTTCGC
CATCAAGAGCCTCCTGCTCCTGCCCGGGTCCTACACCTACGAGTGGAACTTCCGCAAGGACGTCAACATG
ATCCTGCAGAGCTCCCTCGGCAACGACCTGCGCACGGACGGGGCCTCCATCGCCTTCACCAGCATCAACC
TCTACGCCACCTTCTTCCCCATGGCGCACAACACCGCCTCCACGCTCGAGGCCATGCTGCGCAACGACAC
CAACGACCAGTCCTTCAACGACTACCTCTCGGCGGCCAACATGCTCTACCCCATCCCGGCCAACGCCACC
AACGTGCCCATCTCCATCCCCTCGCGCAACTGGGCCGCCTTCCGCGGATGGTCCTTCACGCGCCTCAAGA
CCCGCGAGACGCCCTCGCTCGGCTCCGGGTTCGACCCCTACTTCGTCTACTCGGGCTCCATCCCCTACCT
CGACGGCACCTTCTACCTCAACCACACCTTCAAGAAGGTCTCCATCACCTTCGACTCCTCCGTCAGCTGG
CCCGGCAACGACCGCCTCCTGACGCCCAACGAGTTCGAAATCAAGCGCACCGTCGACGGAGAGGGGTACA
ACGTGGCCCAGTGCAACATGACCAAGGACTGGTTCCTGGTCCAGATGCTGGCCCACTACAACATCGGCTA

CCAGGGCTTCTACGTGCCCGAGGGCTACAAGGACCGCATGTACTCCTTCTTCCGCAACTTCCAGCCCATG

Sep. 24, 2020



US 2020/0299651 Al
35

-continued
AGCCGCCAGGTCGTGGACGAGGTCAACTACAAGGACTACCAGGCCGTCACCCTGGC CTACCAGCACAACA

ACTCGGGCTTCGTCGGCTACCTCGCGCCCACCATGCGCCAGGGCCAGCCCTACCCCGCCAACTACCCCTA
CCCGCTCATCGGCAAGAGCGCCGTCGCCAGCGTCACCCAGAAARAAGTTCCTCTGCGACCGGGTCATGTGG
CGCATCCCCTTCTCCAGCAACTTCATGTCCATGGGCGCGCTCACCGACCTCGGCCAGAACATGCTCTACG
CCAACTCCGCCCACGCGCTAGACATGAATTTCGAAGTCGACCCCATGGATGAGTCCACCCTTCTCTATGT
TGTCTTCGAAGTCTTCGACGTCGTCCGAGTGCACCAGCCCCACCGCGGCGTCATCGAGGCCGTCTACCTG
CGCACGCCCTTCTCGGCCGGCAACGCCACCACCTAAGCCTCTTGCTTCTTGCAAGATGACGGCCTGTGGC
TCCGGCGAGCAGGAGCTCAGGGCCATCCTCCGCGACCTGGGCTGCGGGCCCTACTTCCTGGGCACCTTCG
ACAAGCGCTTCCCGGGATTCATGGCCCCGCACAAGCTGGCCTGCGCCATCGTCAACACGGCCGGCCGCGA
GACCGGGGGCGAGCACTGGCTGGCCTTCGCCTGGAACCCGCGCACCCACACCTGCTACCTCTTCGACCCC
TTCGGGTTCTCGGACGAGCGCCTCAAGCAGATCTACCAGTTCGAGTACGAGGGCCTGCTGCGCCGCAGCG
CCCTGGCCACCGAGGACCGCTGCGTCACCCTGGAAAAGTCCACCCAGACCGTGCAGGGTCCGCGCTCGGTC
CGCCTGCGGGCTCTTCTGCTGCATGTTCCTGCACGCCTTCGTGCACTGGCCCGACCGCCCCATGGACAAG
AACCCCACCATGAACTTGCTGACGGGGGTGCCCAACGGCATGCTCCAGTCGCCCCAGGTGGAACCCACCC
TGCGCCGCAACCAGGAGGCGCTCTACCGCTTCCTCAACGCCCACTCCGCCTACTTTCGCTCCCACCGCGL
GCGCATCGAGAAGGCCACCGCCTTCGACCGCATGAATCAAGACATGTAAACTGTGTGTATGTGAATGCTT
TATTCATAATAAACAGCACATGTTTATGCCACCTTCTCTGAGGCTCTGACTTTATT TAGAAATCGAAGGG
GTTCTGCCGGCTCTCGGCGTGCCCCGCGGGCAGGGATACGTTGCGGAACTGGTACTTGGGCAGCCACTTG
AACTCGGGGATCAGCAGCTTCGGCACGGGGAGGTCGGGGAACGAGTCGCTCCACAGCTTGCGCGTGAGTT
GCAGGGCGCCCAGCAGGTCGGGCGCGGATATCTTGAAATCACAGT TGGGACCCGCGTTCTGCGCGCGAGA
GTTGCGGTACACGGGGTTGCAGCACTGGAACACCATCAGGGCCGGGTGCTTCACGCTCGCCAGCACCGTC
GCGTCGGTGATGCCCTCCACGTCCAGATCCTCGGCGTTGGCCATCCCGAAGGGGGTCATCTTGCAGGTCT
GCCGCCCCATGCTGGGCACGCAGCCGGGCTTGTGGTTGCAATCGCAGTGCAGGGGGATCAGCATCATCTG
GGCCTGCTCGGAGCTCATGCCCGGGTACATGGCCTTCATGAAAGCCTCCAGCTGGCGGAAGGCCTGCTGC
GCCTTGCCGCCCTCGGTGAAGAAGACCCCGCAGGACTTGCTAGAGAACTGGTTGGTGGCGCAGCCGGCGT
CGTGCACGCAGCAGCGCGCGTCGTTGTTGGCCAGCTGCACCACGCTGCGCCCCCAGCGGTTCTGGGTGAT
CTTGGCCCGGTCGGGGTTCTCCTTCAGCGCGCGCTGCCCGTTCTCGCTCGCCACATCCATCTCGATCGTG
TGCTCCTTCTGGATCATCACGGTCCCGTGCAGGCACCGCAGCTTGCCCTCGGCTTCGGTGCATCCGTGCA
GCCACAGCGCGCAGCCGGTGCACTCCCAGTTCTTGTGGGCGAT CTGGGAGTGCGAGTGCACGAAGCCCTG
CAGGAAGCGGCCCATCATCGCGGTCAGGGTCTTGTTGCTGGTGAAGGTCAGCGGGATGCCGCGGTGCTCC
TCGTTCACATACAGGTGGCAGATGCGGCGGTACACCTCGCCCTGCTCGGGCATCAGCTGGAAGGCGGACT
TCAGGTCGCTCTCCACGCGGTACCGCTCCATCAGCAGCGTCATGACTTCCATGCCCTTCTCCCAGGCCGA
AACGATCGGCAGGCTCAGGGGGTTCTTCACCGTTGTCATCTTAGTCGCCGCCGCCGAGGTCAGGGGGTCG
TTCTCGTCCAGGGTCTCAAACACTCGCTTGCCGTCCTTCTCGGTGATGCGCACGGGGGGAAAGCTGAAGC
CCACGGCCGCCAGCTCCTCCTCGGCCTGCCTTTCGTCCTCGCTGTCCTGGCTGATGTCTTGCAAAGGCAC
ATGCTTGGTCTTGCGGGGTTTCTTTTTGGGCGGCAGAGGCGGCGGCGGAGACGTGCTGGGCGAGCGCGAG
TTCTCGCTCACCACGACTATTTCTTCTTCTTGGCCGTCGTCCGAGACCACGCGGCGGTAGGCATGCCTCT
TCTGGGGCAGAGGCGGAGGCGACGGGCTCTCGCGGTTCGGCGGGCGGCTGGCAGAGCCCCTTCCGCGTTC

GGGGGTGCGCTCCTGGCGGCGCTGCTCTGACTGACTTCCTCCGCGGCCGGCCATTGTGTTCTCCTAGGGA
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GCAAGCATGGAGACTCAGCCATCGTCGCCAACATCGCCATCTGCCCCCGCCGCCGCCGACCGAGAACCAGT

AGCAGCAGAATGAAAGCTTAACCGCCCCGCCGCCCAGCCCCACCTCCGACGCCGCGGCCCCAGACATGCA
AGAGATGGAGGAATCCATCGAGATTGACCTGGGCTACGTGACGCCCGCGGAGCACGAGGAGGAGCTGGCA
GCGCGCTTTTCAGCCCCGGAAGAGAACCACCAAGAGCAGCCAGAGCAGGAAGCAGAGAGCGAGCAGAGCC
AGGCTGGGCTCGAGCATGGCGACTACCTGAGCGGGGCAGAGGACGTGCTCATCAAGCATCTGGCCCGCCA
ATGCATCATCGTCAAGGATGCGCTGCTCGACCGCGCCGAGGTGCCCCTCAGCGTGGCGGAGCTCAGCCGC
GCCTACGAGCGCAACCTCTTCTCGCCGCGCGTGCCCCCCAAGCGCCAGCCCAACGGCACCTGCGAGCCCA
ACCCGCGCCTCAACTTCTACCCGGTCTTCGCGGTGCCCGAGGCCCTGGCCACCTACCACCTCTTTTTCAA
GAACCAAAGGATCCCCGTCTCCTGCCGCGCCAACCGCACCCGCGCCGACGCCCTGCTCAACCTGGGCCCC
GGCGCCCGCCTACCTGATATCGCCTCCTTGGAAGAGGTTCCCAAGATCTTCGAGGGTCTGGGCAGCGACG
AGACTCGGGCCGCGAACGCTCTGCAAGGAAGCGGAGAGGAGCATGAGCACCACAGCGCCCTGGTGGAGTT
GGAAGGCGACAACGCGCGCCTGGCGGTCCTCAAGCGCACGGTCGAGCTGACCCACTTCGCCTACCCGGCG
CTCAACCTGCCCCCCAAGGTCATGAGCGCCGTCATGGACCAGGTGCTCATCAAGCGCGCCTCGCCCCTCT
CGGAGGAGGAGATGCAGGACCCCGAGAGCT CGGACGAGGGCAAGCCCGTGGTCAGCGACGAGCAGCTGGTC
GCGCTGGCTGGGAGCGAGTAGCACCCCCCAGAGCCTGGAAGAGCGGCGCAAGCTCATGATGGCCGTGGTC
CTGGTGACCGTGGAGCTGGAGTGTCTGCGCCGCTTCTTCGCCGACGCGGAGACCCTGCGCAAGGTCGAGG
AGAACCTGCACTACCTCTTCAGGCACGGGTTCGTGCGCCAGGCCTGCAAGATCTCCAACGTGGAGCTGAC
CAACCTGGTCTCCTACATGGGCATCCTGCACGAGAACCGCCTGGGGCAGAACGTGCTGCACACCACCCTG
CGCGGGGAGGCCCGCCGCGACTACATCCGCGACTGCGTCTACCTGTACCTCTGCCACACCTGGCAGACGG
GCATGGGCGTGTGGCAGCAGTGCCTGGAGGAGCAGAACCTGAAAGAGCTCTGCAAGCTCCTGCAGAAGAA
CCTGAAGGCCCTGTGGACCGGGTTCGACGAGCGCACCACCGCCTCGGACCTGGCCGACCTCATCTTCCCC
GAGCGCCTGCGGCTGACGCTGCGCAACGGGCTGCCCGACTTTATGAGCCAAAGCATGTTGCAAAACTTTC
GCTCTTTCATCCTCGAACGCTCCGGGATCCTGCCCGCCACCTGCTCCGCGCTGCCCTCGGACTTCGTGCC
GCTGACCTTCCGCGAGTGCCCCCCGCCGCTCTGGAGCCACTGCTACCTGCTGCGTCTGGCCAACTACCTG
GCCTACCACTCGGACGTGATCGAGGACGTCAGCGGCGAGGGTCTGCTCGAGTGCCACTGCCGCTGCAACC
TCTGCACGCCGCACCGCTCCCTGGCCTGCAACCCCCAGCTGCTGAGCGAGACCCAGATCATCGGCACCTT
CGAGTTGCAAGGCCCCGGCGAGGAGGGCAAGGGGGGTCTGAAACTCACCCCGGGGCTGTGGACCTCGGCC
TACTTGCGCAAGTTCGTGCCCGAGGACTACCATCCCTTCGAGATCAGGTTCTACGAGGACCAATCCCAGC
CGCCCAAGGCCGAGCTGTCGGCCTGCGTCATCACCCAGGGGGCCATCCTGGCCCAATTGCAAGCCATCCA
GAAATCCCGCCAAGAATTTCTGCTGAAAAAGGGCCACGGGGTCTACTTGGACCCCCAGACCGGAGAGGAG
CTCAACCCCAGCTTCCCCCAGGATGCCCAGAGGAAGCAGCAAGAAGCTGAAAGTGGAGCTGCCGCTGCCG
CCGGAGGATTTGGAGGAAGACTGGGAGAGCAGTCAGGCAGAGGAGGAGGAGATGGAAGACTGGGACAGCA
CTCAGGCAGAGGAGGACAGCCTGCAAGACAGTCTGGAAGACGAGGTGGAGGAGGAGGCAGAGGAAGAAGC
AGCCGCCGCCAGACCGTCGTCCTCGGCGGAGAAAGCAAGCAGCACGGATACCATCTCCGCTCCGGGTCGG
GGTCTCGGCGGCCGGGCCCACAGTAGGTGGGACGAGACCGGGCGCTTCCCGAACCCCACCACCCAGACCG
GTAAGAAGGAGCGGCAGGGATACAAGT CCTGGCGGGGGCACAAAAACGCCATCGTCTCCTGCTTGCAAGC
CTGCGGGGGCAACATCTCCTTCACCCGGCGCTACCTGCTCTTCCACCGCGGGGTGAACTTCCCCCGCAALC
ATCTTGCATTACTACCGTCACCTCCACAGCCCCTACTACTGTTTCCAAGAAGAGGCAGAAACCCAGCAGC

AGCAGAAAACCAGCAGCAGCTAGAAAATCCACAGCGGCGGCGGCGGCAGGTGGACTGAGGATCGCGGCGA
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ACGAGCCGGCGCAGACCCGGEGAGCTGAGGAACCGGATC TTTCCCACCCTCTATGCCATCTTCCAGCAGAG

TCGGGGGCAGGAGCAGGAACTGAAAGTCAAGAACCGTTCTCTGCGCTCGCTCACCCGCAGTTGTCTGTAT
CACAAGAGCGAAGACCAACTTCAGCGCACTCTCGAGGACGCCGAGGCTCTCTTCAACAAGTACTGCGCGC
TCACTCTTAAAGAGTAGCCCGCGCCCGCCCACACACGGAAAAAGGCGGGAATTACGTCACCACCTGCGCC
CTTCGCCCGACCATCATCATGAGCAAAGAGATTCCCACGCCTTACATGTGGAGCTACCAGCCCCAGATGG
GCCTGGCCGCCGGCGCCGCCCAGGACTACTCCACCCGCATGAACTGGCTCAGTGCCGGGCCCGCGATGAT
CTCACGGGTGAATGACATCCGCGCCCGCCGAAACCAGATACTCCTAGAACAGTCAGCGATCACCGCCACG
CCCCGCCATCACCTTAATCCGCGTAATTGGCCCGCCGCCCTGGTGTACCAGGAAATTCCCCAGCCCACGA
CCGTACTACTTCCGCGAGACGCCCAGGCCGAAGTCCAGCTGACTAACTCAGGTGTCCAGCTGGCCGGCGG
CGCCGCCCTGTGTCGTCACCGCCCCGCTCAGGGTATAAAGCGGCTGGTGATCCGAGGCAGAGGCACACAG
CTCAACGACGAGGTGGTGAGCTCTTCGCTGGGTCTGCGACCTGACGGAGTCTTCCAACTCGCCGGATCGG
GGAGATCTTCCTTCACGCCTCGTCAGGCCGTCCTGACTTTGGAGAGTTCGTCCTCGCAGCCCCGCTCGGG
TGGCATCGGCACTCTCCAGTTCGTGGAGGAGTTCACTCCCTCGGTCTACTTCAACCCCTTCTCCGGCTCC
CCCGGCCACTACCCGGACGAGTTCATCCCGAACTTCGACGCCATCAGCGAGTCGGTGGACGGCTACGATT
GAATGTCCCATGGTGGCGCGGCTGACCTAGCTCGGCTTCGACACCTGGACCACTGCCGCCGCTTCCGCTG
CTTCGCTCGGGATCTCGCCGAGTTTGCCTACTTTGAGCTGCCCGAGGAGCACCCTCAGGGCCCGGCCCALC
GGAGTGCGGATCATCGTCGAAGGGGGCCTCGACTCCCACCTGCTTCGGATCTTCAGCCAGCGTCCGATCC
TGGTCGAGCGCGAGCAAGGACAGACCCGTCTGACCCTGTACTGCATCTGCAACCACCCCGGCCTGCATGA
AAGTCTTTGTTGTCTGCTGTGTACTGAGTATAATAAAAGCTGAGATCAGCGACTACTCCGGACTTCCGTG
TGTTCCTGAATCCATCAACCAGTCCCTGTTCTTCACCGGGAACGAGACCGAGCTCCAGCTCCAGTGTAAG
CCCCACAAGAAGTACCTCACCTGGCTGTTCCAGGGCTCCCCGATCGCCGTTGTCAACCACTGCGACAACG
ACGGAGTCCTGCTGAGCGGCCCTGCCAACCTTACTTTTTCCACCCGCAGAAGCAAGCTCCAGCTCTTCCA
ACCCTTCCTCCCCGGGACCTATCAGTGCGTCTCGGGACCCTGCCATCACACCTTCCACCTGATCCCGAAT
ACCACAGCGTCGCTCCCCGCTACTAACAACCAAACTACCCACCAACGCCACCGTCGCGACCTTTCCTCTG
AATCTAATACCACTACCGGAGGTGAGCTCCGAGGTCGACCAACCTCTGGGATTTACTACGGCCCCTGGGA
GGTGGTGGGGTTAATAGCGCTAGGCCTAGTTGTGGGTGGGCTTTTGGCTCTCTGCTACCTATACCTCCCT
TGCTGTTCGTACTTAGTGGTGCTGTGTTGCTGGT TTAAGAAATGGGGCAGATCACCCTAGTGAGCTGCGG
TGTGCTGGTGGCGGTGGTGCTTTCGAT TGTGGGACTGGGCGGCGCGGCTGTAGTGAAGGAGAAGGCCGAT
CCCTGCTTGCATTTCAATCCCGACAAATGCCAGCTGAGTTTTCAGCCCGATGGCAATCGGTGCGCGGTGC
TGATCAAGTGCGGATGGGAATGCGAGAACGTGAGAATCGAGTACAATAACAAGACTCGGAACAATACTCT
CGCGTCCGTGTGGCAGCCCGGGGACCCCGAGTGGTACACCGTCTCTGTCCCCGGTGCTGACGGCTCCCCG
CGCACCGTGAATAATACTTTCATTTTTGCGCACATGTGCGACACGGT CATGTGGATGAGCAAGCAGTACG
ATATGTGGCCCCCCACGAAGGAGAACATCGTGGTCTTCTCCATCGCTTACAGCCTGTGCACGGTGCTAAT
CACCGCTATCGTGTGCCTGAGCATTCACATGCTCATCGCTATTCGCCCCAGAAATAATGCCGAARAAAGAG
AAACAGCCATAACACGTTTTTTCACACACCTTGTTTTTACAGACAATGCGTCTGTTAAATTTTTTAAACA
TTGTGCTCAGTATTGCTTATGCCTCTGGCTATGCAAACATACAGAAAACCCTCTATGTAGGATCTGATGA
TACACTAGAGGGTACCCAATCACAAGCTAGGGTTTCATGGTATTTTTATAAAAGCTCAGATAATCCTATT
ACTCTTTGCAAAGGTGATCAGGGGCGGACAACAAAGCCGCCTATCACATTTAGCTGTACCAGAACAAATC

TCACGCTTTTCTCAATTACAAAACAATATGCTGGTATTTATTACAGTACAAACTTTCATAGTGGGCAAGA
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TAAATATTATACTGTTAAGGTAGAAAATCCTACCACTCCTAGAACTACCACCACCACCACCACCACCACC

ACTACTGCGAAGCCCACTAAACCTAAAACTACCAAGAAAACCACTGTGAAAACTACAACTAGAACCACCA
CAACTACAGAAACCACCACCAGCACAACACTTGCTGCAACTACACACACACACACTGAGCTAACCTTACA
GACCACTAATGATTTGATAGCCCTGTTGCAAAAGGGGGATAACAGCACCACTTCCAATGAGGAGATACCC
ARAATCCATGATTGGCATTATTGTTGCTGTAGTGGTGTGCATGT TGATCATCGCCTTGTGCATGGTGTACT
ATGCCTTCTGCTACAGAAAGCACAGACTGAACGACAAGCTGGAACACTTACTAAGTGTTGAATTTTAATT
TTTTAGAACCATGAAGATCCTAGGCCTTTTAGTTTTTTCTATCATTACCTCTGCTCTATGCAATTCTGAC
AATGAGGACGTTACTGTCGTTGTCGGATCAAATTATACACTGAAAGGTCCAGCGAAGGGTATGCTTTCGT
GGTATTGCTGGTTTGGAACTGACACTGATCAAACTGAGCTTTGCAATGCAATGAAAGGTCAAATACCAAC
CTCAAAAATTAAACATAAATGCAATGGTACTGACTTAGTACTACTCAATATCACGAAATCATATGCTGGC
AGCTATTCATGCCCTGGAGATGATGCTGAGAACATGATTTTTTACAAAGTAACTGTTGTTGATCCCACTA
CTCCACCACCCACCACCACAACTACTCACACCACACACACAGAACAAACACCAGAGGCAGCAGAAGCAGA
GTTGGCCTTCCAGGTTCACGGAGATTCCTTTGCTGTCAATACCCCTACACCCGATCATCGGTGTCCGGGG
CTGCTAGTCAGCGGCATTGTCGGTGTGCTTTCGGGATTAGCAGTCATAATCATCTGCATGTTCATTTTTG
CTTGCTGCTATAGAAGGCTTTACCGACAAAAATCAGACCCACTGCTGAACCTCTATGTTTAATTTTTTCC
AGAGCCATGAAGGCAGTTAGCGCTCTAGTTTTTTGTTCTTTGATTGGCATTGTTTTTTGCAATCCTATTA
CTAGAGTTAGCTTTATTAAAGATGTGAATGTTACTGAGGGGGGCAATGTGACACTGGTAGGTGTAGAGGG
TGCTAAAAACACCACCTGGACAAAATACCACCTTGGGTGGAAAGATATTTGCAATTGGAGTGTCACTGTG
TACACATGTGAGGGAGTTAATCTTACCATTGTCAATGCCACCTCAGCTCAAAATGGTAGAATTCAAGGAC
AAAGTGTTAGTGTGACCAGTGATGGGTATTTTACCCAACATACTTTTATCTATGACGTTAAAGTCATACC
ACTGCCTACGCCTAGCCCACCTAGCACCACTACACAAACAACCCACACTACACAGACAACCACATACAGT
ACATCAAATCAGCCTACCACCACTACAGCAGCAGAGGTTGCCAGCTCGTCTGGAGTTCAAGTGGCATTTT
TGTTGTTGCCCCCATCTAGCAGTCCCACTGCTATTACCAATGAGCAGACTACTGCATTTTTGTCCACTGT
CGAGAGCCACACCACAGCTACCTCCAGTGCCTTCTCTAGCACCGCCAATCTCTCCTCGCTTTCCTCTACA
CCAATCAGTCCCGCTACTACTACTACCCCCGCTATTCTTCCCACTCCCCTGAAGCAAACAGACGGCGGCA
TGCAATGGCAGATCACCCTGCTCATTGTGATCGGGTTGGTCATCCTAGCCGTGTTGCTCTACTACATCTT
CTGCCGCCGCATTCCCAACGCGCACCGCAAGCCGGTCTACAAGCCCATCATTGTCGGGCAGCCGGAGCCG
CTTCAGGTGGAAGGGGGTCTAAGGAATCTTCTCTTCTCTTTTACAGTATGGTGATTGAACTATGATTCCT
AGACAATTCTTGATCACTATTCTTATCTGCCTCCTCCAAGTCTGTGCCACCCTCGCTCTGGTGGCCAACG
CCAGTCCAGACTGTATTGGGCCCTTCGCCTCCTACGTGCTCTTTGCCTTCATCACCTGCATCTGCTGCTG
TAGCATAGTCTGCCTGCTTATCACCTTCTTCCAGTTCATTGACTGGATCTTTGTGCGCATCGCCTACCTG
CGCCACCACCCCCAGTACCGCGACCAGCGAGTGGCGCAGCTGCTCAGGCTCCTCTGATAAGCATGCGGGC
TCTGCTACTTCTCGCGCTTCTGCTGTTAGTGCTCCCCCGTCCCGTTGACCCCCGGCCCCCCACTCAGTCC
CCCGAGGAGGTCCGCAAATGCAAATTCCAAGAACCCTGGAAATTCCTCAAATGCTACCGCCAAARAATCAG
ACATGCATCCCAGCTGGATCATGATCATTGGGATCGTGAACATTCTGGCCTGCACCCTCATCTCCTTTGT
GATTTACCCCTGCTTTGACTTTGGT TGGAACTCGCCAGAGGCGCTCTATCTCCCGCCTGAACCTGACACA
CCACCACAGCAACCTCAGGCACACGCACTACCACCACCACAGCCTAGGCCACAATACATGCCCATATTAG
ACTATGAGGCCGAGCCACAGCGACCCATGCTCCCCGCTATTAGTTACTTCAATCTAACCGGCGGAGATGA

CTGACCCACTGGCCAACAACAACGTCAACGACCTTCTCCTGGACATGGACGGCCGCGCCTCGGAGCAGCG
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ACTCGCCCAACTTCGCATTCGCCAGCAGCAGGAGAGAGCCGTCAAGGAGCTGCAGCGACGGCATAGCCATC

CACCAGTGCAAGAAAGGCATCTTCTGCCTGGTGAAACAGGCCAAGATCTCCTACGAGGTCACCCAGACCG
ACCATCGCCTCTCCTACGAGCTCCTGCAGCAGCGCCAGAAGTTCACCTGCCTGGTCGGAGTCAACCCCAT
CGTCATCACCCAGCAGTCGGGCGATACCAAGGGGTGCATCCACTGCTCCTGCGACTCCCCCGACTGCGTC
CACACTCTGATCAAGACCCTCTGCGGCCTCCGCGACCTCCTCCCCATGAACTAATCACCCACTTATCCAG
TGAAATAAAAAAATAATCATTTGATTTGAAATAAAGATACAATCATATTGATGATTTGAGTTTAACAAAL
ATAAAGAATCACTTACTTGAAATCTGATACCAGGTCTCTGTCCATATTTTCTGCCAACACCACCTCACTC
CCCTCTTCCCAGCTCTGGTACTGCAGGCCCCGGCGGGCTGCAAACTTCCTCCACACGCTGAAGGGGATGT
CAAATTCCTCCTGCCCCTCAATCTTCATTTTATCTTCTATCAGATGT CCAAAAAGCGCGTCCGGGTGGAT
GATGACTTCGACCCCGTCTACCCCTACGATGCAGACAACGCACCGACCGTGCCCTTCATCAACCCCCCCT
TCGTCTCTTCAGATGGATTCCAAGAGAAGCCCCTGGGGGTGTTGTCCCTGCGACTGGCCGACCCCGTCAC
CACCAAGAACGGGGAAATCACCCTCAAGCTGGGAGAGGGGGTGGACCTCGACTCCTCGGGAAAACTCATC
TCCAACACGGCCACCAAGGCCGCTGCCCCTCTCAGTTTTTCCAACAACACCATTTCCCTTAACATGGATC
ACCCCTTTTACACTAAAGATGGAAAATTAGCCTTACAAGTTTCTCCACCATTAAATATACTGAGAACAAG
CATTCTAAACACACTAGCTTTAGGTTTTGGATCAGGTTTAGGACTCCGTGGCTCTGCCTTGGCAGTACAG
TTAGTCTCTCCACTTACATTTGATACTGATGGAAACATAAAGCTTACCTTAGACAGAGGTTTGCATGTTA
CAACAGGAGATGCAATTGAAAGCAACATAAGCTGGGCTAAAGGTTTAAAATTTGAAGATGGAGCCATAGC
AACCAACATTGGAAATGGGTTAGAGTTTGGAAGCAGTAGTACAGAAACAGGTGTCGATGATGCTTACCCA
ATCCAAGTTAAACTTGGATCTGGCCTTAGCTTTGACAGTACAGGAGCCATAATGGCTGGTAACAAAGAAG
ACGATAAACTCACTTTGTGGACAACACCTGATCCATCACCAAACTGTCAAATACTCGCAGAAAATGATGC
AAAACTAACACTTTGCTTGACTAAATGTGGTAGT CAAATACTGGCCACTGTGTCAGTCTTAGTTGTAGGA
AGTGGAAACCTAAACCCCATTACTGGCACCGTAAGCAGTGCTCAGGTGTTTCTACGTTTTGATGCAAACG
GTGTTCTTTTAACAGAACATTCTACACTAAAAAAATACTGGGGGTATAGGCAGGGAGATAGCATAGATGG
CACTCCATATGTCAATGCTGTAGGATTCATGCCCAATTTAAAAGCTTATCCAAAGTCACARAGTTCTACT
ACTAAAAATAATATAGTAGGGCAAGTATACATGAATGGAGATGTTTCAAAACCTATGCTTCTCACTATAA
CCCTCAATGGTACTGATGACAGCAACAGTACATATTCAATGTCATTTTCATACACCTGGACTAATGGAAG
CTATGTTGGAGCAACATTTGGAGCTAACTCTTATACCTTCTCCTACATCGCCCAAGAATGAATACTGTAT
CCCACCCTGCATGCCCAACCCTCCCCCACCTCTGTCTATATGGAAAACTCTGAAACACAAAATAAAATAL
AGTTCAAGTGTTTTATTGATTCAACAGTTTTACAGGATTCGAGCAGTTATTTTTCCTCCACCCTCCCAGG
ACATGGAATACACCACCCTCTCCCCCCGCACAGCCTTGAACATCTGAATGCCATTGGTGATGGACATGCT
TTTGGTCTCCACGTTCCACACAGTTTCAGAGCGAGCCAGTCTCGGGT CGGTCAGGGAGATGAAACCCTCC
GGGCACTCCCGCATCTGCACCTCACAGCTCAACAGCTGAGGATTGTCCTCGGTGGTCGGGATCACGGTTA
TCTGGAAGAAGCAGAAGAGCGGCGGTGGGAATCATAGT CCGCGAACGGGATCGGCCGGTGGTGTCGCATC
AGGCCCCGCAGCAGTCGCTGCCGCCGCCGCTCCGTCAAGCTGCTGCTCAGGGGGTCCGGGTCCAGGGACT
CCCTCAGCATGATGCCCACGGCCCTCAGCATCAGTCGTCTGGTGCGGCGGGCGCAGCAGCGCATGCGGAT
CTCGCTCAGGTCGCTGCAGTACGTGCAACACAGGACCACCAGGTTGTTCAACAGTCCATAGTTCAACACG
CTCCAGCCGAAACTCATCGCGGGAAGGATGCTACCCACGTGGCCGTCGTACCAGATCCTCAGGTAAATCA
AGTGGCGCCCCCTCCAGAACACGCTGCCCATGTACATGATCTCCTTGGGCATGTGGCGGTTCACCACCTC

CCGGTACCACATCACCCTCTGGTTGAACATGCAGCCCCGGATGATCCTGCGGAACCACAGGGCCAGCACC
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GCCCCGCCCGCCATGCAGCGARGAGACCCCGEGTCCCGGCAATGGCAATGGAGGACCCACCGCTCGTACT

CGTGGATCATCTGGGAGCTGAACAAGTCTATGTTGGCACAGCACAGGCACACGCTCATGCATCTCTTCAG
CACTCTCAGCTCCTCGGGGGTCAAAACCATATCCCAGGGCACGGGAAACTCTTGCAGGACAGCGAAGCCC
GCAGAACAGGGCAATCCTCGCACATAACTTACATTGTGCATGGACAGGGTATCGCAATCAGGCAGCACCG
GGTGATCCTCCACCAGAGAAGCGCGGGTCTCGGTCTCCTCACAGCGTGGTAAGGGGGCCGGCCGATACGG
GTGATGGCGGGACGCGGCTGATCGTGTTCGCGACCGTGTCATGATGCAGTTGCTTTCGGACATTTTCGTA
CTTGCTGAAGCAGAACCTGGTCCGGGCGCTGCACACCGATCGCCGGCGGCGGTCTCGGCGCTTGGAACGT
TCGGTGTTGAAGTTGTAAAACAGCCACTCTCTCAGACCGTGCAGCAGATCTAGGGCCTCAGGAGTGATGA
AGATCCCATCATGCCTGATGGCTCTGATCACATCGACCACCGTGGAATGGGCCAGACCCAGCCAGATGAT
GCAATTTTGTTGGGTTTCGGTGACGGCGGGGGAGGGAAGAACAGGAAGAACCATGATTAACTTTTAATCC
ARAACGGTCTCGGAGCACTTCAAAATGAAGGTCGCGGAGATGGCACCTCTCGCCCCCGCTGTGTTGGTGGA
AAATAACAGCCAGGTCAAAGGTGATACGGTTCTCGAGATGTTCCACGGTGGCTTCCAGCAAAGCCTCCAC
GCGCACATCCAGAAACAAGACAATAGCGAAAGCGGGAGGGTTCTCTAATTCCTCAATCATCATGTTACAC
TCCTGCACCATCCCCAGATAATTTTCATTTTTCCAGCCTTGAATGATTCGAACTAGTTCCTGAGGTAAAT
CCAAGCCAGCCATGATAAAGAGCTCGCGCAGAGCGCCCTCCACCGGCATTCTTAAGCACACCCTCATAAT
TCCAAGATATTCTGCTCCTGGTTCACCTGCAGCAGATTGACAAGCGGGATATCAAAATCTCTGCCGCGAT
CCCTGAGCTCCTCCCTCAGCAATAACTGTAAGTACTCTTTCATATCCTCTCCGAAATTTTTAGCCATAGG
ACCCCCAGGAATAAGAGAAGGGCAAGCCACATTACAGATAAACCGAAGTCCCCCCCAGTGAGCATTGCCA
AATGTAAGATTGAAATAAGCATGCTGGCTAGACCCGGTGATATCTTCCAGATAACTGGACAGAARAATCGG
GCAAGCAATTTTTAAGAAAATCAACAAAAGAAAAATCTTCCAGGTGCACGTTTAGGGCCTCGGGAACAAC
GATGGAGTAAGTGCAAGGGGTGCGTTCCAGCATGGTTAGTTAGCTGATCTGTAAAAAAACAAAAAATARR
ACATTAAACCATGCTAGCCTGGCGAACAGGTGGGTAAATCGTTCTCTCCAGCACCAGGCAGGCCACGGGG
TCTCCGGCGCGACCCTCGTAAAAATTGTCGCTATGATTGAAAACCATCACAGAGAGACGTTCCCGGTGGC
CGGCGTGAATGATT CGAGAAGAAGCATACACCCCCGGAACATTGGAGTCCGTGAGTGAAARAAAAGCGGCC
GAGGAAGCAATGAGGCACTACAACGCTCACTCTCAAGTCCAGCAAAGCGATGCCATGCGGATGAAGCACA
AAATTTTCAGGTGCGTAAAAAATGTAATTACTCCCCTCCTGCACAGGCAGCGAAGCTCCCGATCCCTCCA
GATACACATACAAAGCCTCAGCGTCCATAGCTTACCGAGCGGCAGCAGCAGCGGCACACAACAGGCGCAA
GAGTCAGAGAAAAGACTGAGCTCTAACCTGTCCGCCCGCTCTCTGCTCAATATATAGCCCCAGATCTACA
CTGACGTAAAGGCCAAAGTCTAAAAATACCCGCCAAATAATCACACACGCCCAGCACACGCCCAGARAACC
GGTGACACACTCAAAAAAATACGCGCACTTCCTCAAACGCCCAAACTGCCGTCATTTCCGGGTTCCCACG
CTACGTCATCAAAACACGACTTTCAAATTCCGTCGACCGTTAAAAACGTCACCCGCCCCGCCCCTAACGG
TCGCCGCTCCCGCAGCCAATCAGCGCCCCGCATCCCCAAATTCAAACAGCTCATTTGCATATTAACGCGC
ACCAAAAGTTTGAGGTATATTATTGATGATG

Polynucleotide sequence encoding the CASI promoter

SEQ ID NO:

GGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAA

TAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACT

GCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGT CAATGACGGTAAATGGCCCGC

CTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACT TGGCAGTACATCTACGTATTAGTCATCGCTATTA

CCATGGTCGAGGTGAGCCCCACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTA
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TTTATTTTTTAATTATT TTGTGCAGCGATGGGGGCEEGEEEEGEEEEEEECECGCECCAGGCGGEECEGEEECEEEET

GAGGGGCGGGGCGGGGCGAGGCGGAGAGGTGCGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAGTTTCCTTTTAT
GGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAGCGCTCCCTATCAGTGATAGAGATCTCCCTATCAGTGAT
AGAGATCGTCGACGAGCTCGCGGCGGGCGGGAGTCGCTGCGCGCTGCCTTCGCCCCGTGCCCCGCTCCGCCGLLGCe
TCGCGCCGCCCGCCCCGGCTCTGACTGACCGCGTTACTAAAACAGGTAAGTCCGGCCTCCGCGCCGGGTTTTGGCGC
CTCCCGCGGGCGCCCCCCTCCTCACGGCGAGCGCTGCCACGTCAGACGAAGGGCGCAGCGAGCGTCCTGATCCTTCC
GCCCGGACGCTCAGGACAGCGGCCCGCTGCTCATAAGACTCGGCCTTAGAACCCCAGTATCAGCAGAAGGACATTTT
AGGACGGGACTTGGGTGACTCTAGGGCACTGGTTTTCTTTCCAGAGAGCGGAACAGGCGAGGAAAAGTAGTCCCTTC
TCGGCGATTCTGCGGAGGGATCTCCGTGGGGCGGTGAACGCCGATGATGCCTCTACTAACCATGTTCATGTTTTCTT
TTTTTTTCTACAGGTCCTGGGTGACGAACAG
Polynucleotide sequence encoding ChAd155/RSV

SEQ ID NO: 4
CATCATCAATAATATACCTTATTTTGGATTGAAGCCAATATGATAATGAGATGGGCGGCGCGGGGCGG
GGCGCGGGGCGGGAGGCGEETTTGGGGGECEGGECCGEECGGECEGEEECEETGTGGCGGAAGTGGACTTT
GTAAGTGTGGCGGATGTGACTTGCTAGTGCCGGGCGCGGTAAAAGTGACGTTTTCCGTGCGCGACAAC
GCCCCCGGGAAGTGACATTTTTCCCGCGGTTTTTACCGGATGT TGTAGTGAATTTGGGCGTAACCAAGT
AAGATTTGGCCATTTTCGCGGGAAAACTGAAACGGGGAAGTGAAATCTGATTAATTTTGCGTTAGTCA
TACCGCGTAATATTTGTCTAGGGCCGAGGGACTTTGGCCGATTACGTGGAGGACTCGCCCAGGTGTTTT
TTGAGGTGAATTTCCGCGTTCCGGGTCAAAGTCTGCGTTTTATTATTATAGGATATCCCATTGCATACG
TTGTATCCATATCATAATATGTACATTTATATTGGCTCATGTCCAACATTACCGCCATGTTGACATTGAT
TATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCG
TTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATA
ATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATG
ACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACA
TCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGC
GGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAA
ATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTA
CGGTGGGAGGTCTATATAAGCAGAGCTCTCCCTATCAGTGATAGAGATCTCCCTATCAGTGATAGAGA
TCGTCGACGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCA
TAGAAGACACCGGGACCGATCCAGCCTCCGCGGCCGGGAACGGTGCATTGGAACGCGGATTCCCCGT
GCCAAGAGTGAGATCTTCCGTTTATCTAGGTACCAGATATCGCCACCATGGAACTGCTGATCCTGAAG
GCCAACGCCATCACCACCATCCTGACCGCCGTGACCTTCTGCTTCGCCAGCGGCCAGAACATCACCGA
GGAATTCTACCAGAGCACCTGTAGCGCCGTGAGCAAGGGCTACCTGAGCGCCCTGAGAACCGGCTGGT
ACACCAGCGTGATCACCATCGAGCTGAGCAACATCAAAGAAAACAAGTGCAACGGCACCGACGCCAA
AGTGAAGCTGATCAAGCAGGAACTGGACAAGTACAAGAACGCCGTGACCGAGCTGCAGCTGCTGATG
CAGAGCACCCCCGCCACCAACAACCGGGCCAGACGGGAGCTGCCCCGGTTCATGAACTACACCCTGA
ACAACGCCAAAAAGACCAACGTGACCCTGAGCAAGAAGCGGAAGCGGCGGTTCCTGGGCTTTCTGCT
GGGCGTGGGCAGCGCCATTGCCAGCGGCGTGGCCGTGTCTAAGGTGCTGCACCTGGAAGGCGAAGTG

AACAAGATCAAGAGCGCCCTGCTGAGCACCAACAAGGCCGTGGTGTCCCTGAGCAACGGCGTGAGCG
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TGCTGACCAGCAAGGTGCTGGAT CTGAAGAAC TACATCGACAAGCAGCTGCTGCCCATCGTGAACARG

CAGAGCTGCAGCATCAGCAACATCGAGACAGTGATCGAGTTCCAGCAGAAGAACAACCGGCTGCTGG
ARAATCACCCGGGAGTTCAGCGTGAACGCCGGCGTGACCACCCCTGTGTCCACCTACATGCTGACCAAC
AGCGAGCTGCTGAGCCTGATCAACGACATGCCCATCACCAACGACCAGAAAAAGCTGATGAGCAACA
ACGTGCAGATCGTGCGGCAGCAGAGCTACTCCATCATGTCCATCATCAAAGAAGAGGTGCTGGCCTAC
GTGGTGCAGCTGCCCCTGTACGGCGTGATCGACACCCCCTGCTGGAAGCTGCACACCAGCCCCCTGTG
CACCACCAACACCAAAGAGGGCAGCAACATCTGCCTGACCCGGACCGACAGAGGCTGGTACTGCGAC
AACGCCGGCAGCGTGTCATTCTTTCCACAGGCCGAGACATGCAAGGTGCAGAGCAACCGGGTGTTCTG
CGACACCATGAACAGCCTGACCCTGCCCTCCGAAGTGAACCTGTGCAACGTGGACATCTTCAACCCCA
AGTACGACTGCAAGATCATGACCTCCAAGACCGACGTGTCCAGCTCCGTGATCACCTCCCTGGGCGCC
ATCGTGTCCTGCTACGGCAAGACCAAGTGCACCGCCAGCAACAAGAACCGGGGCATCATCAAGACCTT
CAGCAACGGCTGCGACTACGTGTCCAACAAGGGGGTGGACACCGTGTCCGTGGGCAACACCCTGTACT
ACGTGAACAAACAGGAAGGCAAGAGCCTGTACGTGAAGGGCGAGCCCATCATCAACTTCTACGACCC
CCTGGTGTTCCCCAGCGACGAGTTCGACGCCAGCATCAGCCAGGTGAACGAGAAGATCAACCAGAGC
CTGGCCTTCATCCGGAAGTCCGACGAGCTGCTGCACAATGTGAATGCCGGCAAGTCCACCACCAACCG
GAAGCGGAGAGCCCCTGTGAAGCAGACCCTGAACTTCGACCTGCTGAAGCTGGCCGGCGACGTGGAG
AGCAATCCCGGCCCTATGGCCCTGAGCAAAGTGAAACTGAACGATACACTGAACAAGGACCAGCTGC
TGTCCAGCAGCAAGTACACCATCCAGCGGAGCACCGGCGACAGCATCGATACCCCCAACTACGACGT
GCAGAAGCACATCAACAAGCTGTGCGGCATGCTGCTGATCACAGAGGACGCCAACCACAAGTTCACC
GGCCTGATCGGCATGCTGTACGCCATGAGCCGGCTGGGCCGGGAGGACACCATCAAGATCCTGCGGG
ACGCCGGCTACCACGTGAAGGCCAATGGCGTGGACGTGACCACACACCGGCAGGACATCAACGGCAA
AGAAATGAAGTTCGAGGTGCTGACCCTGGCCAGCCTGACCACCGAGATCCAGATCAATATCGAGATCG
AGAGCCGGAAGTCCTACAAGAAAATGCTGAAAGAAATGGGCGAGGTGGCCCCCGAGTACAGACACGA
CAGCCCCGACTGCGGCATGATCATCCTGTGTATCGCCGCCCTGGTGATCACAAAGCTGGCCGCTGGCG
ACAGATCTGGCCTGACAGCCGTGATCAGACGGGCCAACAATGTGCTGAAGAACGAGATGAAGCGGTA
CAAGGGCCTGCTGCCCAAGGACATTGCCAACAGCTTCTACGAGGTGTTCGAGAAGTACCCCCACTTCA
TCGACGTGTTCGTGCACTTCGGCATTGCCCAGAGCAGCACCAGAGGCGGCTCCAGAGTGGAGGGCATC
TTCGCCGGCCTGTTCATGAACGCCTACGGCGCTGGCCAGGTGATGCTGAGATGGGGCGTGCTGGCCAA
GAGCGTGAAGAACATCATGCTGGGCCACGCCAGCGTGCAGGCCGAGATGGAACAGGTGGTGGAGGTG
TACGAGTACGCCCAGAAGCTGGGCGGAGAGGCCGGCTTCTACCACATCCTGAACAACCCTAAGGCCTC
CCTGCTGTCCCTGACCCAGTTCCCCCACTTCTCCAGCGTGGTGCTGGGAAATGCCGCCGGACTGGGCAT
CATGGGCGAGTACCGGGGCACCCCCAGAAACCAGGACCTGTACGACGCCGCCAAGGCCTACGCCGAG
CAGCTGAAAGAAAACGGCGTGATCAACTACAGCGTGCTGGACCTGACCGCTGAGGAACTGGAAGCCA
TCAAGCACCAGCTGAACCCCAAGGACAACGACGTGGAGCTGGGAGGCGGAGGATCTGGCGGCGGAGG
CATGAGCAGACGGAACCCCTGCAAGTTCGAGATCCGGGGCCACTGCCTGAACGGCAAGCGGTGCCAC
TTCAGCCACAACTACTTCGAGTGGCCCCCTCATGCTCTGCTGGTGCGGCAGAACTTCATGCTGAACCGG
ATCCTGAAGTCCATGGACAAGAGCATCGACACCCTGAGCGAGATCAGCGGAGCCGCCGAGCTGGACA
GAACCGAGGAATATGCCCTGGGCGTGGTGGGAGTGCTGGAAAGCTACATCGGCTCCATCAACAACAT

CACAAAGCAGAGCGCCTGCGTGGCCATGAGCAAGCTGCTGACAGAGCTGAACAGCGACGACATCAAG
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ARGCTGAGGGACAACGAGGAACTGAACAGCCCCARGATCCGGGTGTACAACACCGTGATCAGCTACA

TTGAGAGCAACCGCAAGAACAACAAGCAGACCATCCATCTGCTGAAGCGGCTGCCCGCCGACGTGCT
GAAAAAGACCATCAAGAACACCCTGGACATCCACAAGTCCATCACCATCAACAATCCCAAAGAAAGC

ACCGTGTCTGACACCAACGATCACGCCAAGAACAACGACACCACCTGATGAGCGGCCGCGATCTGCTG

TGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCAC

TCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCT

GGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGA

TGCGGTGGGCTCTATGGCCGATCAGCGATCGCTGAGGTGGGTGAGTGGGCGTGGCCTGGGGTGGTCAT

GAAAATATATAAGTTGGGGGTCTTAGGGTCTCTTTATTTGTGT TGCAGAGACCGCCGGAGCCATGAGC

GGGAGCAGCAGCAGCAGCAGTAGCAGCAGCGCCTTGGATGGCAGCATCGTGAGCCCTTATTTGACGA

CGCGGATGCCCCACTGGGCCGGGGTGCGTCAGAATGTGATGGGCTCCAGCATCGACGGCCGACCCGTC

CTGCCCGCAAATTCCGCCACGCTGACCTATGCGACCGTCGCGGGGACGCCGTTGGACGCCACCGCCGC

CGCCGCCGCCACCGCAGCCGCCTCGGCCGTGCGCAGCCTGGCCACGGACTTTGCATTCCTGGGACCAC

TGGCGACAGGGGCTACTTCTCGGGCCGCTGCTGCCGCCGTTCGCGATGACAAGCTGACCGCCCTGCTG

GCGCAGTTGGATGCGCTTACTCGGGAACTGGGTGACCTTTCTCAGCAGGTCATGGCCCTGCGCCAGCA

GGTCTCCTCCCTGCAAGCTGGCGGGAATGCTTCTCCCACAAATGCCGTTTAAGATAAATAAAACCAGA

CTCTGTTTGGATTAAAGAAAAGTAGCAAGTGCATTGCTCTCTTTATTTCATAATTTTCCGCGCGCGATA

GGCCCTAGACCAGCGTTCTCGGTCGTTGAGGGTGCGGTGTATCTTCTCCAGGACGTGGTAGAGGTGGC

TCTGGACGTTGAGATACATGGGCATGAGCCCGTCCCGGGGGTGGAGGTAGCACCACTGCAGAGCTTCA

TGCTCCGGGGTGGTGTTGTAGATGATCCAGTCGTAGCAGGAGCGCTGGGCATGGTGCCTAAAAATGTC

CTTCAGCAGCAGGCCGATGGCCAGGGGGAGGCCCTTGGTGTAAGTGTTTACAAAACGGTTAAGTTGGG

AAGGGTGCATTCGGGGAGAGATGATGTGCATCTTGGACTGTATTTTTAGAT TGGCGATGTTTCCGCCCA

GATCCCTTCTGGGATTCATGTTGTGCAGGACCACCAGTACAGTGTATCCGGTGCACTTGGGGAATTTGT

CATGCAGCTTAGAGGGAAAAGCGTGGAAGAACTTGGAGACGCCTTTGTGGCCTCCCAGATTTTCCATG

CATTCGTCCATGATGATGGCAATGGGCCCGCGGGAGGCAGCTTGGGCAAAGATATTTCTGGGGTCGCT

GACGTCGTAGTTGTGTTCCAGGGTGAGGTCGTCATAGGCCATTTTTACAAAGCGCGGGCGGAGGGTGC

CCGACTGGGGGATGATGGTCCCCTCTGGCCCTGGGGCGTAGTTGCCCTCGCAGATCTGCATTTCCCAG

GCCTTAATCTCGGAGGGGGGAATCATATCCACCTGCGGGGCGATGAAGAAAACGGTTTCCGGAGCCG

GGGAGATTAACTGGGATGAGAGCAGGTTTCTAAGCAGCTGTGATTTTCCACAACCGGTGGGCCCATAA

ATAACACCTATAACCGGTTGCAGCTGGTAGTTTAGAGAGCTGCAGCTGCCGTCGTCCCGGAGGAGGGG

GGCCACCTCGTTGAGCATGTCCCTGACGCGCATGTTCTCCCCGACCAGATCCGCCAGAAGGCGCTCGC

CGCCCAGGGACAGCAGCTCTTGCAAGGAAGCAAAGTTTTTCAGCGGCTTGAGGCCGTCCGCCGTGGGC

ATGTTTTTCAGGGTCTGGCTCAGCAGCTCCAGGCGGTCCCAGAGCTCGGTGACGTGCTCTACGGCATCT

CTATCCAGCATATCTCCTCGTTTCGCGGGTTGGGGCGACTTTCGCTGTAGGGCACCAAGCGGTGGTCGT

CCAGCGGGGCCAGAGTCATGTCCTTCCATGGGCGCAGGGTCCTCGTCAGGGTGGTCTGGGTCACGGTG

AAGGGGTGCGCTCCGGGCTGAGCGCTTGCCAAGGTGCGCTTGAGGCTGGTTCTGCTGGTGCTGAAGCG

CTGCCGGTCTTCGCCCTGCGCGTCGGCCAGGTAGCATTTGACCATGGTGTCATAGTCCAGCCCCTCCGC

GGCGTGTCCCTTGGCGCGCAGCTTGCCCTTGGAGGTGGCGCCGCACGAGGGGCAGAGCAGGCTCTTGA

GCGCGTAGAGCTTGGGGGCGAGGAAGACCGATTCGGGGGAGTAGGCGTCCGCGCCGCAGACCCCGCA

Sep
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CACGGTCTCGCACTCCACCAGCCAGGTGAGCT CGEGGCECGCCGEGT CARARACCAGGTTTCCCCCAT

GCTTTTTGATGCGTTTCTTACCTCGGGTCTCCATGAGGTGGTGTCCCCGCTCGGTGACGAAGAGGCTGT
CCGTGTCTCCGTAGACCGACTTGAGGGGTCTTTTCTCCAGGGGGGTCCCTCGGTCTTCCTCGTAGAGGA
ACTCGGACCACTCTGAGACGAAGGCCCGCGTCCAGGCCAGGACGAAGGAGGCTATGTGGGAGGGGTA
GCGGTCGTTGTCCACTAGGGGGTCCACCTTCTCCAAGGTGTGAAGACACATGTCGCCTTCCTCGGCGTC
CAGGAAGGTGATTGGCTTGTAGGTGTAGGCCACGTGACCGGGGGTTCCTGACGGGGGGGTATAAAAG
GGGGTGGGGGCGCGCTCGTCGTCACTCTCTTCCGCATCGCTGTCTGCGAGGGCCAGCTGCTGGGGTGA
GTATTCCCTCTCGAAGGCGGGCATGACCTCCGCGCTGAGGTTGTCAGTTTCCAAAAACGAGGAGGATT
TGATGTTCACCTGTCCCGAGGTGATACCTTTGAGGGTACCCGCGTCCATCTGGTCAGAAAACACGATCT
TTTTATTGTCCAGCTTGGTGGCGAACGACCCGTAGAGGGCGTTGGAGAGCAGCTTGGCGATGGAGCGC
AGGGTCTGGTTCTTGTCCCTGTCGGCGCGCTCCTTGGCCGCGATGTTGAGCTGCACGTACTCGCGCGCG
ACGCAGCGCCACTCGGGGAAGACGGTGGTGCGCTCGTCGGGCACCAGGCGCACGCGCCAGCCGCGGT
TGTGCAGGGTGACCAGGTCCACGCTGGTGGCGACCTCGCCGCGCAGGCGCTCGTTGGTCCAGCAGAGA
CGGCCGCCCTTGCGCGAGCAGAAGGGGGGCAGGGGGTCGAGCTGGGTCTCGTCCGGGGGGTCCGCGT
CCACGGTGAAAACCCCGGGGCGCAGGCGCGCGTCGAAGTAGTCTATCTTGCAACCTTGCATGTCCAGC
GCCTGCTGCCAGTCGCGGGCGGCGAGCGCGCGCTCGTAGGGGT TGAGCGGCGGGCCCCAGGGCATGG
GGTGGGTGAGTGCGGAGGCGTACATGCCGCAGATGTCATAGACGTAGAGGGGCTCCCGCAGGACCCC
GATGTAGGTGGGGTAGCAGCGGCCGCCGCGGATGCTGGCGCGCACGTAGTCATACAGCTCGTGCGAG
GGGGCGAGGAGGTCGGGGCCCAGGTTGGTGCGGGCGGGGCGCTCCGCGCGGAAGACGATCTGCCTGA
AGATGGCATGCGAGTTGGAAGAGATGGTGGGGCGCTGGAAGACGT TGAAGCTGGCGTCCTGCAGGCC
GACGGCGTCGCGCACGAAGGAGGCGTAGGAGT CGCGCAGCTTGTGTACCAGCTCGGCGGTGACCTGC
ACGTCGAGCGCGCAGTAGTCGAGGGTCTCGCGGATGATGTCATATTTAGCCTGCCCCTTCTTTTTCCAC
AGCTCGCGGTTGAGGACAAACTCTTCGCGGTCTTTCCAGTACTCTTGGATCGGGAAACCGTCCGGTTCC
GAACGGTAAGAGCCTAGCATGTAGAACTGGTTGACGGCCTGGTAGGCGCAGCAGCCCTTCTCCACGGG
GAGGGCGTAGGCCTGCGCGGCCTTGCGGAGCGAGGTGTGGGTCAGGGCGAAGGTGTCCCTGACCATG
ACTTTGAGGTACTGGTGCTTGAAGT CGGAGTCGTCGCAGCCGCCCCGCTCCCAGAGCGAGAAGTCGGT
GCGCTTCTTGGAGCGGGGGTTGGGCAGAGCGAAGGTGACATCGTTGAAGAGGATTTTGCCCGCGCGG
GGCATGAAGTTGCGGGTGATGCGGAAGGGCCCCGGCACTTCAGAGCGGTTGTTGATGACCTGGGCGG
CGAGCACGATCTCGTCGAAGCCGTTGATGT TGTGGCCCACGATGTAGAGTTCCAGGAAGCGGGGCCGG
CCCTTTACGGTGGGCAGCTTCTTTAGCTCTTCGTAGGTGAGCTCCTCGGGCGAGGCGAGGCCGTGCTCG
GCCAGGGCCCAGTCCGCGAGGTGCGGGTTGTCTCTGAGGAAGGACTTCCAGAGGTCGCGGGCCAGGA
GGGTCTGCAGGCGGTCTCTGAAGGTCCTGAACTGGCGGCCCACGGCCATTTTTTCGGGGGTGATGCAG
TAGAAGGTGAGGGGGTCTTGCTGCCAGCGGTCCCAGTCGAGCTGCAGGGCGAGGTCGCGCGCGGCGG
TGACCAGGCGCTCGTCGCCCCCGAATTTCATGACCAGCATGAAGGGCACGAGCTGCTTTCCGAAGGCC
CCCATCCAAGTGTAGGTCTCTACATCGTAGGTGACAAAGAGGCGCTCCGTGCGAGGATGCGAGCCGAT
CGGGAAGAACTGGATCTCCCGCCACCAGTTGGAGGAGTGGCTGTTGATGTGGTGGAAGTAGAAGTCCC
GTCGCCGGGCCGAACACTCGTGCTGGCTTTTGTAAAAGCGAGCGCAGTACTGGCAGCGCTGCACGGGC
TGTACCTCATGCACGAGATGCACCTTTCGCCCGCGCACGAGGAAGCCGAGGGGAAATCTGAGCCCCCC

GCCTGGCTCGCGGCATGGCTGGTTCTCTTCTACTTTGGATGCGTGTCCGTCTCCGTCTGGCTCCTCGAG
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GGGTGTTACGGTGGAGCGGACCACCACGCCGCGCGAGCCGCAGGT CCAGATAT CGGCGCGCGGCEGT

CGGAGTTTGATGACGACATCGCGCAGCTGGGAGCTGTCCATGGTCTGGAGCTCCCGCGGCGGCGGCAG
GTCAGCCGGGAGTTCTTGCAGGTTCACCTCGCAGAGTCGGGCCAGGGCGCGGGGCAGGTCTAGGTGGT
ACCTGATCTCTAGGGGCGTGTTGGTGGCGGCGTCGATGGCTTGCAGGAGCCCGCAGCCCCGGEGGGECG
ACGACGGTGCCCCGCGGGGETGGTGGTGGTGGTGGCGGTGCAGCTCAGAAGCGGTGCCGCGGGCGGGET
CCCCGGAGGTAGGGGGGGECTCCGGTCCCGCGGGCAGGGGCGGCAGCGGCACGTCGGCGTGGAGCGCG
GGCAGGAGTTGGTGCTGTGCCCGGAGGTTGCTGGCGAAGGCGACGACGCGGCGGTTGATCTCCTGGAT
CTGGCGCCTCTGCGTGAAGACGACGGGCCCGGTGAGCTTGAACCTGAAAGAGAGTTCGACAGAATCA
ATCTCGGTGTCATTGACCGCGGCCTGGCGCAGGATCTCCTGCACGTCTCCCGAGTTGTCTTGGTAGGCG
ATCTCGGCCATGAACTGCTCGATCTCTTCCTCCTGGAGGTCTCCGCGTCCGGCGCGTTCCACGGTGGCC
GCCAGGTCGTTGGAGATGCGCCCCATGAGCTGCGAGAAGGCGTTGAGTCCGCCCTCGTTCCAGACTCG
GCTGTAGACCACGCCCCCCTGGTCATCGCGGGCGCGCATGACCACCTGCGCGAGGTTGAGCTCCACGT
GCCGCGCGAAGACGGCGTAGTTGCGCAGACGCTGGAAGAGGTAGT TGAGGGTGGTGGCGGTGTGCTC
GGCCACGAAGAAGTTCATGACCCAGCGGCGCAACGTGGATTCGTTGATGTCCCCCAAGGCCTCCAGCC
GTTCCATGGCCTCGTAGAAGTCCACGGCGAAGTTGAAAAACTGGGAGTTGCGCGCCGACACGGT CAAC
TCCTCCTCCAGAAGACGGATGAGCTCGGCGACGGTGTCGCGCACCTCGCGCTCGAAGGCTATGGGGAT
CTCTTCCTCCGCTAGCATCACCACCTCCTCCTCTTCCTCCTCTTCTGGCACTTCCATGATGGCTTCCTCCT
CTTCGGGGGGTGGCGGCGGCGEGCEETGGGGGAGGGGGCECTCTGCGCCGGCGGCGGCGCACCGGGAG
GCGGTCCACGAAGCGCGCGATCATCTCCCCGCGGCGGCGGCGCATGGTCTCGGTGACGGCGCGGCCGT
TCTCCCGGGGGCGCAGTTGGAAGACGCCGCCGGACATCTGGTGCTGGGGCGGGTGGCCGTGAGGCAG
CGAGACGGCGCTGACGATGCATCTCAACAATTGCTGCGTAGGTACGCCGCCGAGGGACCTGAGGGAG
TCCATATCCACCGGATCCGAAAACCTTTCGAGGAAGGCGTCTAACCAGTCGCAGTCGCAAGGTAGGCT
GAGCACCGTGGCGGGCGGCGGGEEEETGGEGGGAGTGTCTGGCGGAGGTGCTGCTGATGATGTAATTG
AAGTAGGCGGACTTGACACGGCGGATGGTCGACAGGAGCACCATGTCCTTGGGTCCGGCCTGCTGGAT
GCGGAGGCGGTCGGCTATGCCCCAGGCTTCGTTCTGGCATCGGCGCAGGTCCTTGTAGTAGTCTTGCAT
GAGCCTTTCCACCGGCACCTCTTCTCCTTCCTCTTCTGCTTCTTCCATGTCTGCTTCGGCCCTGGGGCGG
CGCCGCGCCCCCCTGCCCCCCATGCGCGTGACCCCGAACCCCCTGAGCGGTTGGAGCAGGGCCAGGTC
GGCGACGACGCGCTCGGCCAGGATGGCCTGCTGCACCTGCGTGAGGGTGGTTTGGAAGTCATCCAAGT
CCACGAAGCGGTGGTAGGCGCCCGTGTTGATGGTGTAGGTGCAGT TGGCCATGACGGACCAGTTGACG
GTCTGGTGGCCCGGTTGCGACATCTCGGTGTACCTGAGTCGCGAGTAGGCGCGGGAGTCGAAGACGTA
GTCGTTGCAAGTCCGCACCAGGTACTGGTAGCCCACCAGGAAGTGCGGCGGCGGCTGGCGGTAGAGG
GGCCAGCGCAGGGTGGCGGGGEGCTCCGGGGGCCAGGTCTTCCAGCATGAGGCGGTGGTAGGCGTAGA
TGTACCTGGACATCCAGGTGATACCCGCGGCGGTGGTGGAGGCGCGCGGGAAGTCGCGCACCCGGTTC
CAGATGTTGCGCAGGGGCAGAAAGTGCTCCATGGTAGGCGTGCTCTGTCCAGTCAGACGCGCGCAGTC
GTTGATACTCTAGACCAGGGAAAACGAAAGCCGGTCAGCGGGCACTCTTCCGTGGTCTGGTGAATAGA
TCGCAAGGGTATCATGGCGGAGGGCCTCGGTTCGAGCCCCGGGTCCGGGCCGGACGGTCCGCCATGAT
CCACGCGGTTACCGCCCGCGTGTCGAACCCAGGTGTGCGACGTCAGACAACGGTGGAGTGTTCCTTTT
GGCGTTTTTCTGGCCGGGCGCCGGCGCCGCGTAAGAGACTAAGCCGCGAAAGCGAAAGCAGTAAGTG

GCTCGCTCCCCGTAGCCGGAGGGATCCTTGCTAAGGGTTGCGTTGCGGCGAACCCCGGTTCGAATCCC
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GTACTCGGGCCGGCCGGACCCECGECTARGETGTTGGATTGGCCTCCCCCTCGTATAAAGACCCCGCT

TGCGGATTGACTCCGGACACGGGGACGAGCCCCTTTTATTTTTGCTTTCCCCAGATGCATCCGGTGCTG
CGGCAGATGCGCCCCCCGCCCCAGCAGCAGCAACAACACCAGCAAGAGCGGCAGCAACAGCAGCGGG
AGTCATGCAGGGCCCCCTCACCCACCCTCGGCGGGCCGGCCACCTCGGCGTCCGCGGCCGTGTCTGGC
GCCTGCGGCGGCGGCGEGEEEGCCEGCTGACGACCCCGAGGAGCCCCCGCGGCGCAGGGCCAGACACT
ACCTGGACCTGGAGGAGGGCGAGGGCCTGGCGCGGCTGGGGGCGCCGTCTCCCGAGCGCCACCCGCG
GGTGCAGCTGAAGCGCGACTCGCGCGAGGCGTACGTGCCTCGGCAGAACCTGTTCAGGGACCGCGCG
GGCGAGGAGCCCGAGGAGATGCGGGACAGGAGGTTCAGCGCAGGGCGGGAGCTGCGGCAGGGGCTG
AACCGCGAGCGGCTGCTGCGCGAGGAGGACTTTGAGCCCGACGCGCGGACGGGGATCAGCCCCGCGC
GCGCGCACGTGGCGGCCGCCGACCTGGTGACGGCGTACGAGCAGACGGTGAACCAGGAGATCAACTT
CCAAAAGAGTTTCAACAACCACGTGCGCACGCTGGTGGCGCGCGAGGAGGTGACCATCGGGCTGATG
CACCTGTGGGACTTTGTAAGCGCGCTGGTGCAGAACCCCAACAGCAAGCCTCTGACGGCGCAGCTGTT
CCTGATAGTGCAGCACAGCAGGGACAACGAGGCGTTTAGGGACGCGCTGCTGAACATCACCGAGCCC
GAGGGTCGGTGGCTGCTGGACCTGATTAACATCCTGCAGAGCATAGTGGTGCAGGAGCGCAGCCTGA
GCCTGGCCGACAAGGTGGCGGCCATCAACTACTCGATGCTGAGCCTGGGCAAGTTTTACGCGCGCAAG
ATCTACCAGACGCCGTACGTGCCCATAGACAAGGAGGTGAAGATCGACGGTTTTTACATGCGCATGGC
GCTGAAGGTGCTCACCCTGAGCGACGACCTGGGCGTGTACCGCAACGAGCGCATCCACAAGGCCGTG
AGCGTGAGCCGGCGGCGCGAGCTGAGCGACCGCGAGCTGATGCACAGCCTGCAGCGGGCGCTGGCGGE
GCGCCGGCAGCGGCGACAGGGAGGCGGAGTCCTACTTCGATGCGGGGGCGGACCTGCGCTGGGCGCC
CAGCCGGCGGGCCCTGGAGGCCGCGGGGEGT CCGCGAGGACTATGACGAGGACGGCGAGGAGGATGA
GGAGTACGAGCTAGAGGAGGGCGAGTACCTGGACTAAACCGCGGGTGGTGTTTCCGGTAGATGCAAG
ACCCGAACGTGGTGGACCCGGCGCTGCGGGCGGCTCTGCAGAGCCAGCCGTCCGGCCTTAACTCCTCA
GACGACTGGCGACAGGTCATGGACCGCATCATGTCGCTGACGGCGCGTAACCCGGACGCGTTCCGGCA
GCAGCCGCAGGCCAACAGGCTCTCCGCCATCCTGGAGGCGGTGGTGCCTGCGCGCTCGAACCCCACGC
ACGAGAAGGTGCTGGCCATAGTGAACGCGCTGGCCGAGAACAGGGCCATCCGCCCGGACGAGGCCGGE
GCTGGTGTACGACGCGCTGCTGCAGCGCGTGGCCCGCTACAACAGCGGCAACGTGCAGACCAACCTG
GACCGGCTGGTGGGGGACGTGCGCGAGGCGGTGGCGCAGCGCGAGCGCGCGGATCGGCAGGGCAACC
TGGGCTCCATGGTGGCGCTGAATGCCTTCCTGAGCACGCAGCCGGCCAACGTGCCGCGGGGGCAGGA
AGACTACACCAACTTTGTGAGCGCGCTGCGGCTGATGGTGACCGAGACCCCCCAGAGCGAGGTGTACC
AGTCGGGCCCGGACTACTTCTTCCAGACCAGCAGACAGGGCCTGCAGACGGTGAACCTGAGCCAGGCT
TTCAAGAACCTGCGGGGGCTGTGGGGCGTGAAGGCGCCCACCGGCGACCGGGCGACGGTGTCCAGCT
TGCTGACGCCCAACTCGCGCCTGCTGCTGCTGCTGATCGCGCCGTTCACGGACAGCGGCAGCGTGTCC
CGGGACACCTACCTGGGGCACCTGCTGACCCTGTACCGCGAGGCCATCGGGCAGGCGCAGGTGGACG
AGCACACCTTCCAGGAGATCACCAGCGTGAGCCGCGCGCTGGGGCAGGAGGACACGAGCAGCCTGGA
GGCGACTCTGAACTACCTGCTGACCAACCGGCGGCAGAAGATTCCCTCGCTGCACAGCCTGACCTCCG
AGGAGGAGCGCATCTTGCGCTACGTGCAGCAGAGCGTGAGCCTGAACCTGATGCGCGACGGGGTGAC
GCCCAGCGTGGCGCTGGACATGACCGCGCGCAACATGGAACCGGGCATGTACGCCGCGCACCGGCCT
TACATCAACCGCCTGATGGACTACCTGCATCGCGCGGCGGCCGTGAACCCCGAGTACTTTACCAACGC

CATCCTGAACCCGCACTGGCTCCCGCCGCCCGGGTTCTACAGCGGGGGCTTCGAGGTCCCGGAGACCA



US 2020/0299651 Al Sep. 24, 2020
47

-continued
ACGATGGCTTCCTGTGGCACGACATGGACGACAGCGTGTTCTCCCCGCGGCCGCAGGCGCTGGCGGAA

GCGTCCCTGCTGCGTCCCAAGAAGGAGGAGGAGGAGGAGGCGAGTCGCCGCCGCGGCAGCAGCGGCG
TGGCTTCTCTGTCCGAGCTGGGGGCGGCAGCCGCCGCGCGCCCCGGGTCCCTGGGCGGCAGCCCCTTT
CCGAGCCTGGTGGGGTCTCTGCACAGCGAGCGCACCACCCGCCCTCGGCTGCTGGGCGAGGACGAGTA
CCTGAATAACTCCCTGCTGCAGCCGGTGCGGGAGAAAAACCTGCCTCCCGCCTTCCCCAACAACGGGA
TAGAGAGCCTGGTGGACAAGATGAGCAGATGGAAGACCTATGCGCAGGAGCACAGGGACGCGCCTGL
GCTCCGGCCGCCCACGCGGCGCCAGCGCCACGACCGGCAGCGGGGGCTGGTGTGGGATGACGAGGAC
TCCGCGGACGATAGCAGCGTGCTGGACCTGGGAGGGAGCGGCAACCCGTTCGCGCACCTGCGCCCCC
GCCTGGGGAGGATGTTTTAAAAAAAAAAAAAAAAAGCAAGAAGCATGATGCAAAAATTAAATAARR
CTCACCAAGGCCATGGCGACCGAGCGTTGGTTTCTTGTGTTCCCTTCAGTATGCGGCGCGCGGCGATGT
ACCAGGAGGGACCTCCTCCCTCTTACGAGAGCGTGGTGGGCGCGGCGGCGGCGGCGCCCTCTTCTCCC
TTTGCGTCGCAGCTGCTGGAGCCGCCGTACGTGCCTCCGCGCTACCTGCGGCCTACGGGGGGGAGARAA
CAGCATCCGTTACTCGGAGCTGGCGCCCCTGTTCGACACCACCCGGGTGTACCTGGTGGACAACAAGT
CGGCGGACGTGGCCTCCCTGAACTACCAGAACGACCACAGCAATTTTTTGACCACGGTCATCCAGAAC
AATGACTACAGCCCGAGCGAGGCCAGCACCCAGACCATCAATCTGGATGACCGGTCGCACTGGGGCG
GCGACCTGAAAACCATCCTGCACACCAACATGCCCAACGTGAACGAGTTCATGTTCACCAATAAGTTC
AAGGCGCGGGTGATGGTGTCGCGCTCGCACACCAAGGAAGACCGGGTGGAGCTGAAGTACGAGTGGG
TGGAGTTCGAGCTGCCAGAGGGCAACTACTCCGAGACCATGACCATTGACCTGATGAACAACGCGATC
GTGGAGCACTATCTGAAAGTGGGCAGGCAGAACGGGGTCCTGGAGAGCGACATCGGGGTCAAGTTCG
ACACCAGGAACTTCCGCCTGGGGCTGGACCCCGTGACCGGGCTGGTTATGCCCGGGGTGTACACCAAC
GAGGCCTTCCATCCCGACATCATCCTGCTGCCCGGCTGCGGGGTGGACTTCACTTACAGCCGCCTGAG
CAACCTCCTGGGCATCCGCAAGCGGCAGCCCTTCCAGGAGGGCTTCAGGATCACCTACGAGGACCTGG
AGGGGGGCAACATCCCCGCGCTCCTCGATGTGGAGGCCTACCAGGATAGCT TGAAGGAAAATGAGGC
GGGACAGGAGGATACCGCCCCCGCCGCCTCCGCCGCCGCCGAGCAGGGCGAGGATGCTGCTGACACC
GCGGCCGCGGACGGGGCAGAGGCCGACCCCGCTATGGTGGTGGAGGCTCCCGAGCAGGAGGAGGACA
TGAATGACAGTGCGGTGCGCGGAGACACCTTCGTCACCCGGGGGGAGGAAAAGCAAGCGGAGGCCGA
GGCCGCGGCCGAGGAAAAGCAACTGGCGGCAGCAGCGGCGGCGGCEGCGTTGGCCGCGGCGGAGGT
TGAGTCTGAGGGGACCAAGCCCGCCAAGGAGCCCGTGATTAAGCCCCTGACCGAAGATAGCAAGAAG
CGCAGTTACAACCTGCTCAAGGACAGCACCAACACCGCGTACCGCAGCTGGTACCTGGCCTACAACTA
CGGCGACCCGTCGACGGGGGTGCGCTCCTGGACCCTGCTGTGCACGCCGGACGTGACCTGCGGCTCGG
AGCAGGTGTACTGGTCGCTGCCCGACATGATGCAAGACCCCGTGACCTTCCGCTCCACGCGGCAGGTC
AGCAACTTCCCGGTGGTGGGCGCCGAGCTGCTGCCCGTGCACTCCAAGAGCTTCTACAACGACCAGGC
CGTCTACTCCCAGCTCATCCGCCAGTTCACCTCTCTGACCCACGTGTTCAATCGCTTTCCTGAGAACCA
GATTCTGGCGCGCCCGCCCGCCCCCACCATCACCACCGTCAGTGAAAACGTTCCTGCTCTCACAGATC
ACGGGACGCTACCGCTGCGCAACAGCATCGGAGGAGTCCAGCGAGTGACCGTTACTGACGCCAGACG
CCGCACCTGCCCCTACGTTTACAAGGCCTTGGGCATAGTCTCGCCGCGCGTCCTTTCCAGCCGCACTTT
TTGAGCAACACCACCATCATGTCCATCCTGATCTCACCCAGCAATAACTCCGGCTGGGGACTGCTGCG
CGCGCCCAGCAAGATGTTCGGAGGGGCGAGGAAGCGTTCCGAGCAGCACCCCGTGCGCGTGCGCGGG

CACTTCCGCGCCCCCTGGGGAGCGCACAAACGCGGCCGCGCGGGGCGCACCACCGTGGACGACGCCA
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TCGACTCGGTGETGGAGCAGGCGCGCAACTACAGGC CCGCGGTCTCTACCGTGGACGCGGCCATCCAG

ACCGTGGTGCGGGGCGCGCGGCGGTACGCCAAGCTGAAGAGCCGCCGGAAGCGCGTGGCCCGCCGCC
ACCGCCGCCGACCCGGGGCCGCCGCCAAACGCGCCGCCGCGGCCCTGCTTCGCCGGGCCAAGCGCAC
GGGCCGCCGCGCCGCCATGAGGGCCGCGCGCCGCTTGGCCGCCGGCATCACCGCCGCCACCATGGCCC
CCCGTACCCGAAGACGCGCGGCCGCCGCCGCCGCCGCCGCCATCAGTGACATGGCCAGCAGGCGCCG
GGGCAACGTGTACTGGGTGCGCGACTCGGTGACCGGCACGCGCGTGCCCGTGCGCTTCCGCCCCCCGC
GGACTTGAGATGATGTGAAAAAACAACACTGAGTCTCCTGCTGTTGTGTGTATCCCAGCGGCGGCGGC
GCGCGCAGCGTCATGTCCAAGCGCAAAATCAAAGAAGAGATGCTCCAGGTCGTCGCGCCGGAGATCT
ATGGGCCCCCGAAGAAGGAAGAGCAGGATTCGAAGCCCCGCAAGATAAAGCGGGTCAAAAAGAARAA
AGAAAGATGATGACGATGCCGATGGGGAGGTGGAGTTCCTGCGCGCCACGGCGCCCAGGCGCCCGGT
GCAGTGGAAGGGCCGGCGCGTAAAGCGCGTCCTGCGCCCCGGCACCGCGGTGGTCTTCACGCCCGGT
GAGCGCTCCACCCGGACTTTCAAGCGCGTCTATGACGAGGTGTACGGCGACGAAGACCTGCTGGAGCA
GGCCAACGAGCGCTTCGGAGAGTTTGCTTACGGGAAGCGT CAGCGGGCGCTGGGGAAGGAGGACCTG
CTGGCGCTGCCGCTGGACCAGGGCAACCCCACCCCCAGTCTGAAGCCCGTGACCCTGCAGCAGGTGCT
GCCGAGCAGCGCACCCTCCGAGGCGAAGCGGGGTCTGAAGCGCGAGGGCGGCGACCTGGCGCCCACT
GTGCAGCTCATGGTGCCCAAGCGGCAGAGGCTGGAGGATGTGCTGGAGAAAATGAAAGTAGACCCCG
GTCTGCAGCCGGACATCAGGGTCCGCCCCATCAAGCAGGTGGCGCCGGGCCTCGGCGTGCAGACCGTG
GACGTGGTCATCCCCACCGGCAACTCCCCCGCCGCCGCCACCACTACCGCTGCCTCCACGGACATGGA
GACACAGACCGATCCCGCCGCAGCCGCAGCCGCAGCCGCCGCCGCGACCTCCTCGGCGGAGGTGCAG
ACGGACCCCTGGCTGCCGCCGGCGATGTCAGCTCCCCGCGCGCGTCGCGGGCGCAGGAAGTACGGCG
CCGCCAACGCGCTCCTGCCCGAGTACGCCTTGCATCCTTCCATCGCGCCCACCCCCGGCTACCGAGGCT
ATACCTACCGCCCGCGAAGAGCCAAGGGTTCCACCCGCCGTCCCCGCCGACGCGCCGCCGCCACCACT
CGCCGCCGCCGCCGCAGACGCCAGCCCGCACTGGCTCCAGTCTCCGTGAGGAAAGTGGCGCGCGACG
GACACACCCTGGTGCTGCCCAGGGCGCGCTACCACCCCAGCATCGTTTAAAAGCCTGTTGTGGTTCTTG
CAGATATGGCCCTCACTTGCCGCCTCCGTTTCCCGGTGCCGGGATACCGAGGAGGAAGATCGCGCCGC
AGGAGGGGTCTGGCCGGCCGCGGCCTGAGCGGAGGCAGCCGCCGCGCGCACCGGCGGCGACGLGLCA
CCAGCCGACGCATGCGCGGCGGGGTGCTGCCCCTGTTAATCCCCCTGATCGCCGCGGCGATCGGCGCC
GTGCCCGGGATCGCCTCCGTGGCCTTGCAAGCGTCCCAGAGGCATTGACAGACTTGCAAACTTGCAAA
TATGGAAAAAAAAACCCCAATAAAAAAGTCTAGACTCTCACGCTCGCTTGGTCCTGTGACTATTTTGT
AGAATGGAAGACATCAACTTTGCGTCGCTGGCCCCGCGTCACGGCTCGCGCCCGTTCCTGGGACACTG
GAACGATATCGGCACCAGCAACATGAGCGGTGGCGCCTTCAGTTGGGGCTCTCTGTGGAGCGGCATTA
AAAGTATCGGGTCTGCCGTTAAAAATTACGGCTCCCGGGCCTGGAACAGCAGCACGGGCCAGATGTTG
AGAGACAAGTTGAAAGAGCAGAACTTCCAGCAGAAGGTGGTGGAGGGCCTGGCCTCCGGCATCAACG
GGGTGGTGGACCTGGCCAACCAGGCCGTGCAGAATAAGATCAACAGCAGACTGGACCCCCGGLCGCC
GGTGGAGGAGGTGCCGCCGGCGCTGGAGACGGTGTCCCCCGATGGGCGTGGCGAGAAGCGCCCGCGG
CCCGATAGGGAAGAGACCACTCTGGTCACGCAGACCGATGAGCCGCCCCCGTATGAGGAGGCCCTGA
AGCAAGGTCTGCCCACCACGCGGCCCATCGCGCCCATGGCCACCGGGGTGGTGGGCCGCCACACCCCC
GCCACGCTGGACTTGCCTCCGCCCGCCGATGTGCCGCAGCAGCAGAAGGCGGCACAGCCGGGCCCGT

CCGCGACCGCCTCCCGTTCCTCCGCCGGTCCTCTGCGCCGCGCGGCCAGCGGCCCCCGECGGGEGEGETC
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GCGAGGCACGGCAACTGGCAGAGCACGCTGAACAGCATCGTGGGT CTGEGEGTGCGGT CCGTGAAGT

GCCGCCGATGCTACTGAATAGCTTAGCTAACGTGTTGTATGTGTGTATGCGCCCTATGTCGCCGCCAGA
GGAGCTGCTGAGTCGCCGCCGTTCGCGCGCCCACCACCACCGCCACTCCGCCCCTCAAGATGGCGACC
CCATCGATGATGCCGCAGTGGTCGTACATGCACATCTCGGGCCAGGACGCCTCGGAGTACCTGAGCCC
CGGGCTGGTGCAGTTCGCCCGCGCCACCGAGAGCTACTTCAGCCTGAGTAACAAGTTTAGGAACCCCA
CGGTGGCGCCCACGCACGATGTGACCACCGACCGGTCTCAGCGCCTGACGCTGCGGTTCATTCCCGTG
GACCGCGAGGACACCGCGTACTCGTACAAGGCGCGGTTCACCCTGGCCGTGGGCGACAACCGCGTGCT
GGACATGGCCTCCACCTACTTTGACATCCGCGGGGTGCTGGACCGGGGTCCCACTTTCAAGCCCTACTC
TGGCACCGCCTACAACTCCCTGGCCCCCAAGGGCGCTCCCAACTCCTGCGAGTGGGAGCAAGAGGAA
ACTCAGGCAGTTGAAGAAGCAGCAGAAGAGGAAGAAGAAGATGCTGACGGTCAAGCTGAGGAAGAG
CAAGCAGCTACCAAAAAGACTCATGTATATGCTCAGGCTCCCCTTTCTGGCGAAAAAATTAGTAAAGA
TGGTCTGCAAATAGGAACGGACGCTACAGCTACAGAACAAAAACCTATTTATGCAGACCCTACATTCC
AGCCCGAACCCCAAATCGGGGAGTCCCAGTGGAATGAGGCAGATGCTACAGTCGCCGGCGGTAGAGT
GCTAAAGAAATCTACTCCCATGAAACCATGCTATGGTTCCTATGCAAGACCCACAAATGCTAATGGAG
GTCAGGGTGTACTAACGGCAAATGCCCAGGGACAGCTAGAATCTCAGGTTGAAATGCAATTCTTTTCA
ACTTCTGAAAACGCCCGTAACGAGGCTAACAACATTCAGCCCAAATTGGTGCTGTATAGTGAGGATGT
GCACATGGAGACCCCGGATACGCACCTTTCTTACAAGCCCGCAAAAAGCGATGACAATTCAAAAATCA
TGCTGGGTCAGCAGTCCATGCCCAACAGACCTAATTACATCGGCTTCAGAGACAACTTTATCGGCCTC
ATGTATTACAATAGCACTGGCAACATGGGAGTGCTTGCAGGTCAGGCCTCTCAGTTGAATGCAGTGGT
GGACTTGCAAGACAGAAACACAGAACTGTCCTACCAGCTCTTGCTTGATTCCATGGGTGACAGAACCA
GATACTTTTCCATGTGGAATCAGGCAGTGGACAGTTATGACCCAGATGTTAGAATTAT TGAAAATCAT
GGAACTGAAGACGAGCTCCCCAACTATTGTTTCCCTCTGGGTGGCATAGGGGTAACTGACACTTACCA
GGCTGTTAAAACCAACAATGGCAATAACGGGGGCCAGGTGACTTGGACAAAAGATGAAACTTTTGCA
GATCGCAATGAAATAGGGGTGGGAAACAATTTCGCTATGGAGATCAACCTCAGTGCCAACCTGTGGA
GAAACTTCCTGTACTCCAACGTGGCGCTGTACCTACCAGACAAGCTTAAGTACAACCCCTCCAATGTG
GACATCTCTGACAACCCCAACACCTACGATTACATGAACAAGCGAGTGGTGGCCCCGGGGCTGGTGGA
CTGCTACATCAACCTGGGCGCGCGCTGGTCGCTGGACTACATGGACAACGTCAACCCCTTCAACCACC
ACCGCAATGCGGGCCTGCGCTACCGCTCCATGCTCCTGGGCAACGGGCGCTACGTGCCCTTCCACATC
CAGGTGCCCCAGAAGTTCTTTGCCATCAAGAACCTCCTCCTCCTGCCGGGCTCCTACACCTACGAGTGG
AACTTCAGGAAGGATGTCAACATGGTCCTCCAGAGCTCTCTGGGTAACGAT CTCAGGGTGGACGGGGC
CAGCATCAAGTTCGAGAGCATCTGCCTCTACGCCACCTTCTTCCCCATGGCCCACAACACGGCCTCCALC
GCTCGAGGCCATGCTCAGGAACGACACCAACGACCAGTCCTTCAATGACTACCTCTCCGCCGCCAACA
TGCTCTACCCCATACCCGCCAACGCCACCAACGTCCCCATCTCCATCCCCTCGCGCAACTGGGCGGCCT
TCCGCGGCTGGGCCTTCACCCGCCTCAAGACCAAGGAGACCCCCTCCCTGGGCTCGGGATTCGACCCC
TACTACACCTACTCGGGCTCCATTCCCTACCTGGACGGCACCTTCTACCTCAACCACACTTTCAAGAAG
GTCTCGGTCACCTTCGACTCCTCGGTCAGCTGGCCGGGCAACGACCGTCTGCTCACCCCCAACGAGTTC
GAGATCAAGCGCTCGGTCGACGGGGAGGGCTACAACGTGGCCCAGTGCAACATGACCAAGGACTGGT
TCCTGGTCCAGATGCTGGCCAACTACAACATCGGCTACCAGGGCTTCTACATCCCAGAGAGCTACAAG

GACAGGATGTACTCCTTCTTCAGGAACTTCCAGCCCATGAGCCGGCAGGTGGTGGACCAGACCAAGTA
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CAAGGACTACCAGGAGGTGCGCATCAT CCACCAGCACAACAACTCGGGC TTCEGTGGGCTACCTCGCCC

CCACCATGCGCGAGGGACAGGCCTACCCCGCCAACTTCCCCTATCCGCTCATAGGCAAGACCGCGGTC
GACAGCATCACCCAGAAAAAGTTCCTCTGCGACCGCACCCTCTGGCGCATCCCCTTCTCCAGCAACTTC
ATGTCCATGGGTGCGCTCTCGGACCTGGGCCAGAACTTGCTCTACGCCAACTCCGCCCACGCCCTCGA
CATGACCTTCGAGGTCGACCCCATGGACGAGCCCACCCTTCTCTATGTTCTGTTCGAAGTCTTTGACGT
GGTCCGGGTCCACCAGCCGCACCGCGGCGTCATCGAGACCGTGTACCTGCGTACGCCCTTCTCGGCCG
GCAACGCCACCACCTAAAGAAGCAAGCCGCAGTCATCGCCGCCTGCATGCCGTCGGGTTCCACCGAGC
AAGAGCTCAGGGCCATCGTCAGAGACCTGGGATGCGGGCCCTATTTTTTGGGCACCTTCGACAAGCGC
TTCCCTGGCTTTGTCTCCCCACACAAGCTGGCCTGCGCCATCGTCAACACGGCCGGCCGCGAGACCGG
GGGCGTGCACTGGCTGGCCTTCGCCTGGAACCCGCGCTCCAAAACATGCTTCCTCTTTGACCCCTTCGG
CTTTTCGGACCAGCGGCTCAAGCAAATCTACGAGTTCGAGTACGAGGGCTTGCTGCGTCGCAGCGCCA
TCGCCTCCTCGCCCGACCGCTGCGTCACCCTCGAAAAGTCCACCCAGACCGTGCAGGGGCCCGACTCG
GCCGCCTGCGGTCTCTTCTGCTGCATGTTTCTGCACGCCTTTGTGCACTGGCCTCAGAGTCCCATGGAC
CGCAACCCCACCATGAACTTGCTGACGGGGGTGCCCAACTCCATGCTCCAGAGCCCCCAGGTCGAGCC
CACCCTGCGCCGCAACCAGGAGCAGCTCTACAGCTTCCTGGAGCGCCACTCGCCTTACTTCCGCCGCC
ACAGCGCACAGATCAGGAGGGCCACCTCCTTCTGCCACTTGCAAGAGATGCAAGAAGGGTAATAACG
ATGTACACACTTTTTTTCTCAATAAATGGCATCTTTTTATTTATACAAGCTCTCTGGGGTATTCATTTCC
CACCACCACCCGCCGTTGTCGCCATCTGGCTCTATT TAGAAATCGAAAGGGTTCTGCCGGGAGTCGCC
GTGCGCCACGGGCAGGGACACGTTGCGATACTGGTAGCGGGTGCCCCACTTGAACTCGGGCACCACCA
GGCGAGGCAGCTCGGGGAAGTTTTCGCTCCACAGGCTGCGGGTCAGCACCAGCGCGTTCATCAGGTCG
GGCGCCGAGATCTTGAAGT CGCAGTTGGGGCCGCCGCCCTGCGCGCGCGAGTTGCGGTACACCGGGTT
GCAGCACTGGAACACCAACAGCGCCGGGTGCTTCACGCTGGCCAGCACGCTGCGGTCGGAGATCAGC
TCGGCGTCCAGGTCCTCCGCGTTGCTCAGCGCGAACGGGGTCATCTTGGGCACTTGCCGCCCCAGGAA
GGGCGCGTGCCCCGGTTTCGAGTTGCAGTCGCAGCGCAGCGGGATCAGCAGGTGCCCGTGCCCGGACT
CGGCGTTGGGGTACAGCGCGCGCATGAAGGCCTGCATCTGGCGGAAGGCCATCTGGGCCTTGGCGCCC
TCCGAGAAGAACATGCCGCAGGACTTGCCCGAGAACTGGTTTGCGGGGCAGCTGGCGTCGTGCAGGTC
AGCAGCGCGCGTCGGTGTTGGCGATCTGCACCACGTTGCGCCCCCACCGGTTCTTCACGATCTTGGCCT
TGGACGATTGCTCCTTCAGCGCGCGCTGCCCGTTCTCGCTGGTCACATCCATCTCGATCACATGTTCCT
TGTTCACCATGCTGCTGCCGTGCAGACACTTCAGCTCGCCCTCCGTCTCGGTGCAGCGGTGCTGCCACA
GCGCGCAGCCCGTGGGCTCGAAAGACTTGTAGGTCACCTCCGCGAAGGACTGCAGGTACCCCTGCARAA
AAGCGGCCCATCATGGTCACGAAGGTCTTGTTGCTGCTGAAGGTCAGCTGCAGCCCGCGGTGCTCCTC
GTTCAGCCAGGTCTTGCACACGGCCGCCAGCGCCTCCACCTGGTCGGGCAGCATCTTGAAGTTCACCTT
CAGCTCATTCTCCACGTGGTACTTGTCCATCAGCGTGCGCGCCGCCTCCATGCCCTTCTCCCAGGCCGA
CACCAGCGGCAGGCTCACGGGGTTCTTCACCATCACCGTGGCCGCCGCCTCCGCCGCGCTTTCGCTTTC
CGCCCCGCTGTTCTCTTCCTCTTCCTCCTCTTCCTCGCCGCCGCCCACTCGCAGCCCCCGCACCACGGGG
TCGTCTTCCTGCAGGCGCTGCACCTTGCGCTTGCCGTTGCGCCCCTGCTTGATGCGCACGGGCGGGTTG
CTGAAGCCCACCATCACCAGCGCGGCCTCTTCTTGCTCGTCCTCGCTGTCCAGAATGACCTCCGGGGAG
GGGGGGTTGGTCATCCTCAGTACCGAGGCACGCTTCTTTTTCTTCCTGGGGGCGTTCGCCAGCTCCGCG

GCTGCGGCCGCTGCCGAGGTCGAAGGCCGAGGGCTGGGCGETGCGCGGCACCAGCGCGTCCTGCGAGC
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CGTCCTCGTCCTCCTCGGACTCGAGACGGAGGCGGEGCCCGCTTCTTCEGGGGCGCECEGEECGECEGA

GGCGGCGGCGGCGACGGAGACGGGGACGAGACATCGTCCAGGGTGGGTGGACGGCGGGCCGCGCCG
CGTCCGCGCTCGGGGGETGGTCTCGCGCTGGTCCTCTTCCCGACTGGCCATCTCCCACTGCTCCTTCTCCT
ATAGGCAGAAAGAGATCATGGAGTCTCTCATGCGAGTCGAGAAGGAGGAGGACAGCCTAACCGCCCC
CTCTGAGCCCTCCACCACCGCCGCCACCACCGCCAATGCCGCCGCGGACGACGCGCCCACCGAGALCCA
CCGCCAGTACCACCCTCCCCAGCGACGCACCCCCGCTCGAGAATGAAGTGCTGATCGAGCAGGACCCG
GGTTTTGTGAGCGGAGAGGAGGATGAGGTGGATGAGAAGGAGAAGGAGGAGGTCGCCGCCTCAGTGC
CAAAAGAGGATAAAAAGCAAGACCAGGACGACGCAGATAAGGATGAGACAGCAGTCGGGCGGGGGA
ACGGAAGCCATGATGCTGATGACGGCTACCTAGACGTGGGAGACGACGTGCTGCTTAAGCACCTGCAC
CGCCAGTGCGTCATCGTCTGCGACGCGCTGCAGGAGCGCTGCGAAGTGCCCCTGGACGTGGCGGAGGT
CAGCCGCGCCTACGAGCGGCACCTCTTCGCGCCGCACGTGCCCCCCAAGCGCCGGGAGAACGGCACCT
GCGAGCCCAACCCGCGTCTCAACTTCTACCCGGTCTTCGCGGTACCCGAGGTGCTGGCCACCTACCAC
ATCTTTTTCCAAAACTGCAAGATCCCCCTCTCCTGCCGCGCCAACCGCACCCGCGCCGACAAAACCCTG
ACCCTGCGGCAGGGCGCCCACATACCTGATATCGCCTCTCTGGAGGAAGTGCCCAAGATCTTCGAGGG
TCTCGGTCGCGACGAGAAACGGGCGGCGAACGCTCTGCACGGAGACAGCGAAAACGAGAGTCACTCG
GGGGTGCTGGTGGAGCTCGAGGGCGACAACGCGCGCCTGGCCGTACTCAAGCGCAGCATAGAGGTCA
CCCACTTTGCCTACCCGGCGCTCAACCTGCCCCCCAAGGTCATGAGTGTGGTCATGGGCGAGCTCATC
ATGCGCCGCGCCCAGCCCCTGGCCGCGGATGCAAACTTGCAAGAGTCCTCCGAGGAAGGCCTGCCCGC
GGTCAGCGACGAGCAGCTGGCGCGCTGGCTGGAGACCCGCGACCCCGCGCAGCTGGAGGAGCGGCGTC
AAGCTCATGATGGCCGCGGTGCTGGTCACCGTGGAGCTCGAGTGTCTGCAGCGCTTCTTCGCGGACCC
CGAGATGCAGCGCAAGCTCGAGGAGACCCTGCACTACACCTTCCGCCAGGGCTACGTGCGCCAGGCCT
GCAAGATCTCCAACGTGGAGCTCTGCAACCTGGTCTCCTACCTGGGCATCCTGCACGAGAACCGCCTC
GGGCAGAACGTCCTGCACTCCACCCTCAAAGGGGAGGCGCGCCGCGACTACATCCGCGACTGCGCCTA
CCTCTTCCTCTGCTACACCTGGCAGACGGCCATGGGGGTCTGGCAGCAGTGCCTGGAGGAGCGCAACC
TCAAGGAGCTGGAAAAGCTCCTCAAGCGCACCCTCAGGGACCTCTGGACGGGCTTCAACGAGCGCTCG
GTGGCCGCCGCGCTGGCGGACATCATCTTTCCCGAGCGCCTGCTCAAGACCCTGCAGCAGGGCCTGCC
CGACTTCACCAGCCAGAGCATGCTGCAGAACTTCAGGACTTTCATCCTGGAGCGCTCGGGCATCCTGC
CGGCCACTTGCTGCGCGCTGCCCAGCGACTTCGTGCCCATCAAGTACAGGGAGTGCCCGCCGCCGCTC
TGGGGCCACTGCTACCTCTTCCAGCTGGCCAACTACCTCGCCTACCACTCGGACCTCATGGAAGACGT
GAGCGGCGAGGGCCTGCTCGAGTGCCACTGCCGCTGCAACCTCTGCACGCCCCACCGCTCTCTAGTCT
GCAACCCGCAGCTGCTCAGCGAGAGTCAGATTATCGGTACCTTCGAGCTGCAGGGTCCCTCGCCTGAC
GAGAAGTCCGCGGCTCCAGGGCTGAAACTCACTCCGGGGCTGTGGACTTCCGCCTACCTACGCAAATT
TGTACCTGAGGACTACCACGCCCACGAGATCAGGTTCTACGAAGACCAATCCCGCCCGCCCAAGGCGG
AGCTCACCGCCTGCGTCATCACCCAGGGGCACATCCTGGGCCAATTGCAAGCCATCAACAAAGCCCGC
CGAGAGTTCTTGCTGAAAAAGGGTCGGGGGGTGTACCTGGACCCCCAGTCCGGCGAGGAGCTAAACC
CGCTACCCCCGCCGCCGCCCCAGCAGCGGGACCTTGCTTCCCAGGATGGCACCCAGAAAGAAGCAGT
AGCCGCCGCCGCCGCCGCAGCCATACATGCTTCTGGAGGAAGAGGAGGAGGACTGGGACAGT CAGGC
AGAGGAGGTTTCGGACGAGGAGCAGGAGGAGATGATGGAAGACTGGGAGGAGGACAGCAGCCTAGA

CGAGGAAGCTTCAGAGGCCGAAGAGGTGGCAGACGCAACACCATCGCCCTCGGTCGCAGCCCCCTCG
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CCGGGECCCCTCGARATCCTCCGAACCCAGCACCAGCGCTATAACCTCCGCTCCTCCGGCGCCGECGCT

ACCCGCCCGCAGACCCAACCGTAGATGGGACACCACAGGAACCGGGGTCGGTAAGTCCAAGTGCCCG
CCGCCGCCACCGCAGCAGCAGCAGCAGCAGCGCCAGGGCTACCGCTCGTGGCGCGGGCACAAGAACG
CCATAGTCGCCTGCTTGCAAGACTGCGGGGGCAACATCTCTTTCGCCCGCCGCTTCCTGCTATTCCACC
ACGGGGTCGCCTTTCCCCGCAATGTCCTGCATTACTACCGTCATCTCTACAGCCCCTACTGCAGCGGCG
ACCCAGAGGCGGCAGCGGCAGCCACAGCGGCGACCACCACCTAGGAAGATATCCTCCGCGGGCAAGA
CAGCGGCAGCAGCGGCCAGGAGACCCGCGGCAGCAGCGGCGGGAGCGGTGGGCGCACTGCGCCTCTC
GCCCAACGAACCCCTCTCGACCCGGGAGCTCAGACACAGGATCTTCCCCACTTTGTATGCCATCTTCCA
ACAGAGCAGAGGCCAGGAGCAGGAGCTGAAAATAAAAAACAGATCTCTGCGCTCCCTCACCCGCAGC
TGTCTGTATCACAAAAGCGAAGATCAGCTTCGGCGCACGCTGGAGGACGCGGAGGCACTCTTCAGCAA
ATACTGCGCGCTCACTCTTAAAGACTAGCTCCGCGCCCTTCTCGAATTTAGGCGGGAGAAAACTACGT
CATCGCCGGCCGCCGCCCAGCCCGCCCAGCCGAGATGAGCAAAGAGATTCCCACGCCATACATGTGG
AGCTACCAGCCGCAGATGGGACTCGCGGCGGGAGCGGCCCAGGACTACTCCACCCGCATGAACTACA
TGAGCGCGGGACCCCACATGATCTCACAGGTCAACGGGATCCGCGCCCAGCGAAACCAAATACTGCT
GGAACAGGCGGCCATCACCGCCACGCCCCGCCATAATCTCAACCCCCGAAATTGGCCCGCCGCCCTCG
TGTACCAGGAAACCCCCTCCGCCACCACCGTACTACTTCCGCGTGACGCCCAGGCCGAAGTCCAGATG
ACTAACTCAGGGGCGCAGCTCGCGGGCGGCTTTCGTCACGGGGCGCGGCCGCTCCGACCAGGTATAAG
ACACCTGATGATCAGAGGCCGAGGTATCCAGCTCAACGACGAGTCGGTGAGCTCTTCGCTCGGTCTCC
GTCCGGACGGAACTTTCCAGCTCGCCGGATCCGGCCGCTCTTCGTTCACGCCCCGCCAGGCGTACCTG
ACTCTGCAGACCTCGTCCTCGGAGCCCCGCTCCGGCGGCATCGGAACCCTCCAGTTCGTGGAGGAGTT
CGTGCCCTCGGTCTACTTCAACCCCTTCTCGGGACCTCCCGGACGCTACCCCGACCAGTTCATTCCGAA
CTTTGACGCGGTGAAGGACTCGGCGGACGGCTACGACTGAATGTCAGGTGT CGAGGCAGAGCAGCTTC
GCCTGAGACACCTCGAGCACTGCCGCCGCCACAAGTGCTTCGCCCGCGGTTCTGGTGAGTTCTGCTACT
TTCAGCTACCCGAGGAGCATACCGAGGGGCCGGCGCACGGCGTCCGCCTGACCACCCAGGGCGAGGT
TACCTGTTCCCTCATCCGGGAGTTTACCCTCCGTCCCCTGCTAGTGGAGCGGGAGCGGGGTCCCTGTGT
CCTAACTATCGCCTGCAACTGCCCTAACCCTGGATTACATCAAGATCTTTGCTGTCATCTCTGTGCTGA
GTTTAATAAACGCTGAGATCAGAATCTACTGGGGCTCCTGTCGCCATCCTGTGAACGCCACCGTCTTCA
CCCACCCCGACCAGGCCCAGGCGAACCTCACCTGCGGTCTGCATCGGAGGGCCAAGAAGTACCTCACC
TGGTACTTCAACGGCACCCCCTTTGTGGTTTACAACAGCTTCGACGGGGACGGAGTCTCCCTGAAAGA
CCAGCTCTCCGGTCTCAGCTACTCCATCCACAAGAACACCACCCTCCAACTCTTCCCTCCCTACCTGCC
GGGAACCTACGAGTGCGTCACCGGCCGCTGCACCCACCTCACCCGCCTGATCGTAAACCAGAGCTTTC
CGGGAACAGATAACTCCCTCTTCCCCAGAACAGGAGGTGAGCT CAGGAAACTCCCCGGGGACCAGGG
CGGAGACGTACCTTCGACCCTTGTGGGGTTAGGATTTTTTATTACCGGGTTGCTGGCTCTTTTAATCAA
AGTTTCCTTGAGATTTGTTCTTTCCTTCTACGTGTATGAACACCTCAACCTCCAATAACTCTACCCTTTC
TTCGGAATCAGGTGACTTCTCTGAAATCGGGCTTGGTGTGCTGCTTACTCTGTTGATTTTTTTCCTTATC
ATACTCAGCCTTCTGTGCCTCAGGCTCGCCGCCTGCTGCGCACACATCTATATCTACTGCTGGTTGCTC
AAGTGCAGGGGTCGCCACCCAAGATGAACAGGTACATGGTCCTATCGATCCTAGGCCTGCTGGCCCTG
GCGGCCTGCAGCGCCGCCAAAAAAGAGATTACCTTTGAGGAGCCCGCTTGCAATGTAACTTTCAAGCC

CGAGGGTGACCAATGCACCACCCTCGTCAAATGCGTTACCAATCATGAGAGGCTGCGCATCGACTACA
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ARAACAAAACTGGCCAGTTTGCGGTCTATAGTGTGTTTACGCCCGGAGACCCCTCTAACTACTCTGTCA

CCGTCTTCCAGGGCGGACAGTCTAAGATATTCAATTACACTTTCCCTTTTTATGAGTTATGCGATGCGG
TCATGTACATGTCAAAACAGTACAACCTGTGGCCTCCCTCTCCCCAGGCGTGTGTGGAAAATACTGGG
TCTTACTGCTGTATGGCTTTCGCAATCACTACGCTCGCTCTAATCTGCACGGTGCTATACATAAAATTC
AGGCAGAGGCGAATCTTTATCGATGAAAAGAAAATGCCTTGATCGCTAACACCGGCTTTCTATCTGCA
GAATGAATGCAATCACCTCCCTACTAATCACCACCACCCTCCTTGCGATTGCCCATGGGTTGACACGA
ATCGAAGTGCCAGTGGGGTCCAATGTCACCATGGTGGGCCCCGCCGGCAATTCCACCCTCATGTGGGA
AAAATTTGTCCGCAATCAATGGGTTCATTTCTGCTCTAACCGAATCAGTATCAAGCCCAGAGCCATCTG
CGATGGGCAAAATCTAACTCTGATCAATGTGCAAATGATGGATGCTGGGTACTATTACGGGCAGCGGG
GAGAAATCATTAATTACTGGCGACCCCACAAGGACTACATGCTGCATGTAGTCGAGGCACTTCCCACT
ACCACCCCCACTACCACCTCTCCCACCACCACCACCACTACTACTACTACTACTACTACTACTACTACT
ACCACTACCGCTGCCCGCCATACCCGCAAAAGCACCATGATTAGCACAAAGCCCCCTCGTGCTCACTC
CCACGCCGGCGGGCCCATCGGTGCGACCTCAGAAACCACCGAGCTTTGCTTCTGCCAATGCACTAACG
CCAGCGCTCATGAACTGTTCGACCTGGAGAATGAGGATGTCCAGCAGAGCTCCGCTTGCCTGACCCAG
GAGGCTGTGGAGCCCGTTGCCCTGAAGCAGATCGGTGATTCAATAATTGACTCTTCTTCTTTTGCCACT
CCCGAATACCCTCCCGATTCTACTTTCCACATCACGGGTACCAAAGACCCTAACCTCTCTTTCTACCTG
ATGCTGCTGCTCTGTATCTCTGTGGTCTCTTCCGCGCTGATGT TACTGGGGATGTTCTGCTGCCTGATCT
GCCGCAGAAAGAGAAAAGCTCGCTCTCAGGGCCAACCACTGATGCCCTTCCCCTACCCCCCGGATTTT
GCAGATAACAAGATATGAGCTCGCTGCTGACACTAACCGCTTTACTAGCCTGCGCTCTAACCCTTGTCG
CTTGCGACTCGAGATTCCACAATGTCACAGCTGTGGCAGGAGAAAATGTTACTTTCAACTCCACGGCC
GATACCCAGTGGTCGTGGAGTGGCTCAGGTAGCTACTTAACTATCTGCAATAGCTCCACTTCCCCCGGC
ATATCCCCAACCAAGTACCAATGCAATGCCAGCCTGTTCACCCTCATCAACGCTTCCACCCTGGACAAT
GGACTCTATGTAGGCTATGTACCCTTTGGTGGGCAAGGAAAGACCCACGCTTACAACCTGGAAGTTCG
CCAGCCCAGAACCACTACCCAAGCTTCTCCCACCACCACCACCACCACCACCATCACCAGCAGCAGCA
GCAGCAGCAGCCACAGCAGCAGCAGCAGATTATTGACTTTGGTTTTGGCCAGCTCATCTGCCGCTACC
CAGGCCATCTACAGCTCTGTGCCCGAAACCACTCAGATCCACCGCCCAGAAACGACCACCGCCACCAC
CCTACACACCTCCAGCGATCAGATGCCGACCAACATCACCCCCTTGGCTCTTCAAATGGGACTTACAA
GCCCCACTCCAAAACCAGTGGATGCGGCCGAGGTCTCCGCCCTCGTCAATGACTGGGCGGGGCTGGGA
ATGTGGTGGTTCGCCATAGGCATGATGGCGCTCTGCCTGCTTCTGCTCTGGCTCATCTGCTGCCTCCAC
CGCAGGCGAGCCAGACCCCCCATCTATAGACCCATCATTGTCCTGAACCCCGATAATGATGGGATCCA
TAGATTGGATGGCCTGAAAAACCTACTTTTTTCTTT TACAGTATGATAAATTGAGACATGCCTCGCATT
TTCTTGTACATGTTCCTTCTCCCACCTTTTCTGGGGTGTTCTACGCTGGCCGCTGTGTCTCACCTGGAGG
TAGACTGCCTCTCACCCTTCACTGTCTACCTGCTTTACGGATTGGTCACCCTCACTCTCATCTGCAGCCT
AATCACAGTAATCATCGCCTTCATCCAGTGCATTGATTACATCTGTGTGCGCCTCGCATACTTCAGACA
CCACCCGCAGTACCGAGACAGGAACATTGCCCAACTTCTAAGACTGCTCTAATCATGCATAAGACTGT
GATCTGCCTTCTGATCCTCTGCATCCTGCCCACCCTCACCTCCTGCCAGTACACCACAAAATCTCCGCG
CAAAAGACATGCCTCCTGCCGCTTCACCCAACTGTGGAATATACCCARAATGCTACAACGAAAAGAGCG
AGCTCTCCGAAGCTTGGCTGTATGGGGTCATCTGTGTCTTAGTTTTCTGCAGCACTGTCTTTGCCCTCAT

AATCTACCCCTACTTTGATTTGGGATGGAACGCGATCGATGCCATGAATTACCCCACCTTTCCCGCACC
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CGAGATAATTCCACTGCGACAAGTTGTACCCGTTGT CGTTAATCAACGCCCCCCATCCCCTACGCCCAC

TGAAATCAGCTACTTTAACCTAACAGGCGGAGATGACTGACGCCCTAGATCTAGAAATGGACGGCATC
AGTACCGAGCAGCGTCTCCTAGAGAGGCGCAGGCAGGCGGCTGAGCAAGAGCGCCTCAATCAGGAGC
TCCGAGATCTCGTTAACCTGCACCAGTGCAAAAGAGGCATCTTTTGTCTGGTAAAGCAGGCCARAAGTC
ACCTACGAGAAGACCGGCAACAGCCACCGCCTCAGTTACAAATTGCCCACCCAGCGCCAGAAGCTGG
TGCTCATGGTGGGTGAGAATCCCATCACCGTCACCCAGCACTCGGTAGAGACCGAGGGGTGTCTGCAC
TCCCCCTGTCGGGGTCCAGAAGACCTCTGCACCCTGGTAAAGACCCTGTGCGGTCTCAGAGATTTAGT
CCCCTTTAACTAATCAAACACTGGAATCAATAAAAAGAATCACTTACTTAAAATCAGACAGCAGGTCT
CTGTCCAGTTTATTCAGCAGCACCTCCTTCCCCTCCTCCCAACTCTGGTACTCCAAACGCCTTCTGGCG
GCAAACTTCCTCCACACCCTGAAGGGAATGTCAGATTCTTGCTCCTGTCCCTCCGCACCCACTATCTTC
ATGTTGTTGCAGATGAAGCGCACCAAAACGTCTGACGAGAGCTTCAACCCCGTGTACCCCTATGACAC
GGAAAGCGGCCCTCCCTCCGTCCCTTTCCTCACCCCTCCCTTCGTGTCTCCCGATGGATTCCAAGAAAG
TCCCCCCGGGGTCCTGTCTCTGAACCTGGCCGAGCCCCTGGTCACTTCCCACGGCATGCTCGCCCTGAA
AATGGGAAGTGGCCTCTCCCTGGACGACGCTGGCAACCTCACCTCTCAAGATATCACCACCGCTAGCC
CTCCCCTCAAAAAAACCAAGACCAACCTCAGCCTAGAAACCTCATCCCCCCTAACTGTGAGCACCTCA
GGCGCCCTCACCGTAGCAGCCGCCGCTCCCCTGGCGGTGGCCGGCACCTCCCTCACCATGCAATCAGA
GGCCCCCCTGACAGTACAGGATGCAAAACTCACCCTGGCCACCAAAGGCCCCCTGACCGTGTCTGAAG
GCAAACTGGCCTTGCAAACATCGGCCCCGCTGACGGCCGCTGACAGCAGCACCCTCACAGTCAGTGCC
ACACCACCCCTTAGCACAAGCAATGGCAGCTTGGGTATTGACATGCAAGCCCCCATTTACACCACCAA
TGGAAAACTAGGACTTAACTTTGGCGCTCCCCTGCATGTGGTAGACAGCCTAAATGCACTGACTGTAG
TTACTGGCCAAGGTCTTACGATAAACGGAACAGCCCTACAAACTAGAGTCTCAGGTGCCCTCAACTAT
GACACATCAGGAAACCTAGAATTGAGAGCTGCAGGGGGTATGCGAGT TGATGCAAATGGTCAACTTA
TCCTTGATGTAGCTTACCCATTTGATGCACAAAACAATCTCAGCCTTAGGCTTGGACAGGGACCCCTGT
TTGTTAACTCTGCCCACAACTTGGATGTTAACTACAACAGAGGCCTCTACCTGTTCACATCTGGAAATA
CCAAAAAGCTAGAAGTTAATATCAAAACAGCCAAGGGTCTCATTTATGATGACACTGCTATAGCAATC
AATGCGGGTGATGGGCTACAGTTTGACTCAGGCTCAGATACAAATCCATTAAAAACTAAACTTGGATT
AGGACTGGATTATGACTCCAGCAGAGCCATAATTGCTAAACTGGGAACTGGCCTAAGCTTTGACAACA
CAGGTGCCATCACAGTAGGCAACAAAAATGATGACAAGCTTACCTTGTGGACCACACCAGACCCATCC
CCTAACTGTAGAATCTATTCAGAGAAAGATGCTAAATTCACACTTGTTTTGACTAAATGCGGCAGTCA
GGTGTTGGCCAGCGTTTCTGTTTTATCTGTAAAAGGTAGCCTTGCGCCCATCAGTGGCACAGTAACTAG
TGCTCAGATTGTCCTCAGATTTGATGAAAATGGAGTTCTACTAAGCAATTCTTCCCTTGACCCTCAATA
CTGGAACTACAGAAAAGGTGACCTTACAGAGGGCACTGCATATACCAACGCAGTGGGATTTATGCCCA
ACCTCACAGCATACCCAAAAACACAGAGCCAAACTGCTAAAAGCAACATTGTAAGTCAGGTTTACTTG
AATGGGGACAAATCCAAACCCATGACCCTCACCATTACCCTCAATGGAACTAATGAAACAGGAGATG
CCACAGTAAGCACTTACTCCATGTCATTCTCATGGAACTGGAATGGAAGTAATTACATTAATGAAACG
TTCCAAACCAACTCCTTCACCTTCTCCTACATCGCCCAAGAATAAAAAGCATGACGCTGTTGATTTGAT
TCAATGTGTTTCTGTTTTATTTTCAAGCACAACAAAATCATTCAAGTCATTCTTCCATCTTAGCTTAATA
GACACAGTAGCTTAATAGACCCAGTAGTGCAAAGCCCCATTCTAGCTTATAACTAGTGGAGAAGTACT

CGCCTACATGGGGGTAGAGTCATAATCGTGCATCAGGATAGGGCGGTGGTGCTGCAGCAGCGCGCGA
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ATAAACTGCTGCCGCCGCCECTCCGTCCTGCAGGAATACAACATGGCAGTGGTCTCCTCAGCGATGAT

TCGCACCGCCCGCAGCATAAGGCGCCTTGTCCTCCGGGCACAGCAGCGCACCCTGATCTCACTTAAAT
CAGCACAGTAACTGCAGCACAGCACCACAATATTGTTCAAAATCCCACAGTGCAAGGCGCTGTATCCA
AAGCTCATGGCGGGGACCACAGAACCCACGTGGCCATCATACCACAAGCGCAGGTAGATTAAGTGGC
GACCCCTCATAAACACGCTGGACATAAACATTACCTCTTTTGGCATGTTGTAATTCACCACCTCCCGGT
ACCATATAAACCTCTGATTAAACATGGCGCCATCCACCACCATCCTAAACCAGCTGGCCAAAACCTGC
CCGCCGGCTATACACTGCAGGGAACCGGGACTGGAACAATGACAGTGGAGAGCCCAGGACTCGTAAC
CATGGATCATCATGCTCGTCATGATATCAATGTTGGCACAACACAGGCACACGTGCATACACTTCCTC
AGGATTACAAGCTCCTCCCGCGTTAGAACCATATCCCAGGGAACAACCCATTCCTGAATCAGCGTAAA
TCCCACACTGCAGGGAAGACCTCGCACGTAACTCACGTTGTGCATTGTCAAAGTGTTACATTCGGGCA
GCAGCGGATGATCCTCCAGTATGGTAGCGCGGGTTTCTGTCTCAAAAGGAGGTAGACGATCCCTACTG
TACGGAGTGCGCCGAGACAACCGAGATCGTGTTGGTCGTAGTGTCATGCCAAATGGAACGCCGGACGT
AGTCATATTTCCTGAAGTCTTAGATCTCTCAACGCAGCACCAGCACCAACACTTCGCAGTGTAAAAGG
CCAAGTGCCGAGAGAGTATATATAGGAATAAAAAGTGACGTAAACGGGCAAAGTCCAAAAAACGCCC
AGAAAAACCGCACGCGAACCTACGCCCCGAAACGAAAGCCAAAAAACACTAGACACTCCCTTCCGGC
GTCAACTTCCGCTTTCCCACGCTACGTCACTTGCCCCAGTCAAACAAACTACATATCCCGAACTTCCAA
GTCGCCACGCCCAAAACACCGCCTACACCTCCCCGCCCGCCGGCCCGCCCCCARACCCGCCTCCCGCC
CCGCGCCCCGCCCCGCGCCGCCCATCTCATTATCATATTGGCTTCAATCCAAAATAAGGTATATTATTG
ATGATG
RSV FOATM-N-M2-1 amino acid sequence

SEQ ID NO: 5
MELLILKANAITTILTAVTFCFASGONITEEFYQSTCSAVSKGYLSALRTGWYTSVITIELSNIKENKCNGTDA
KVKLIKQELDKYKNAVTELQLLMQSTPATNNRARRELPRFMNY TLNNAKKTNV TLSKKRKRRFLGFLLGV
GSAIASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLLPIVNKQSCSISNI
ETVIEFQQKNNRLLEITREFSVNAGVTTPVSTYMLTNSELLSLNDMPITNDQKKLMSNNVQIVRQQSYSIMSI
IKEEVLAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAETCKVQS
NRVECDTMNSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITSLGAIVSCYGKTKCTASNKNRGI IKTF
SNGCDYVSNKGVDTVSVGNTLYYVNKQEGKSLYVKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIR
KSDELLHNVNAGKS TTNRKRRAPVKQTLNFDLLKLAGDVESNPGPMALSKVKLNDTLNKDQLLSSSKYTI
QRSTGDSIDTPNYDVQKHINKLCGMLLITEDANHKF TGLIGMLYAMSRLGREDTIKILRDAGYHVKANGVD
VTTHRQDINGKEMKFEVLTLASLTTEIQINIEIESRKSYKKMLKEMGEVAPEYRHDSPDCGMIILCIAALVIT
KLAAGDRSGLTAVIRRANNVLKNEMKRYKGLLPKDIANS
FYEVFEKYPHFIDVFVHFGIAQSSTRGGSRVEGIFAGLEMNAYGAGQVMLRWGVLAKSVKNIMLGHASVQ
AEMEQVVEVYLYAQKLGGEAGFYHILNNPKASLLSLTQFPHFSSVVLGNAAGLGIMGEYRGTPRNQDLYD
AAKAYAEQLKENGVINYSVLDLTAEELEAIKHQLNPKDNDVELGGGGSGGGGMSRRNPCKFEIRGHCLNG
KRCHFSHNYFEWPPHALLVRQNFMLNRILKSMDKSIDTLSEISGAAELDRTEEYALGVVGVLESYIGSINNIT

KQSACVAMSKLLTELNSDDIKKLRDNEELNSPKIRVYNTVISYIESNRKNNKQTIHLLKRLPADVLKKTIKN

TLDIHKSITINNPKESTVSDTNDHAKNNDTT
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Polynucleotide sequence encoding the enhanced hCMV promoter

SEQ ID NO: 6
CCATTGCATACGTTGTATCCATATCATAATATGTACATTTATATTGGCTCATGTCCAACATTACCGCCATGTTG
ACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCC
GCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATG
ACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGT CAATGGGTGGAGTATTTACGGTAAACTGC
CCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCG
CCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCT
ATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAG
TCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACA
ACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGGCGAAGCGCTCCCTAT
CAGTGATAGAGATCTCCCTATCAGTGATAGAGATCGTCGACGAGCTCGCGGCGGGCGGGAGTCGCTGCGCGCTG
CCTTCGCCCCGTGCCCCGCTCCGCCGCCGCCTCGCGCCGCCCGCCCCGGCTCTGACTGACCGCGTTACTAAAAC
AGGTAAGTCCGGCCTCCGCGCCGGGTTTTGGCGCCTCCCGCGGGCGCCCCCCTCCTCACGGCGAGCGCTGCCAC
GTCAGACGAAGGGCGCAGCGAGCGTCCTGATCCTTCCGCCCGGACGCTCAGGACAGCGGCCCGCTGCTCATAAG
ACTCGGCCTTAGAACCCCAGTATCAGCAGAAGGACATTTTAGGACGGGACTTGGGTGACTCTAGGGCACTGGTT
TTCTTTCCAGAGAGCGGAACAGGCGAGGAAAAGTAGTCCCTTCTCGGCGATTCTGCGGAGGGATCTCCGTGGGG
CGGTGAACGCCGATGATGCCTCTACTAACCATGTTCATGTTTTCTTTTTTTTTCTACAGGTCCTGGGTGACGAA
CAG
Polynucleotide sequence encoding the hCMV NM2 bghpolyA cassette

SEQ ID NO: 7
CCATTGCATACGTTGTATCCATATCATAATATGTACATTTATATTGGCTCATGTCCAACATTACCGCCATGTTG
ACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCC
GCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATG
ACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGC
CCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCG
CCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCT
ATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAG
TCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACA
ACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCTCCCTATC
AGTGATAGAGATCTCCCTATCAGTGATAGAGATCGTCGACGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAG
ACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGGGACCGATCCAGCCTCCGCGGCCGGGAACGGTGCA
TTGGAACGCGGATTCCCCGTGCCAAGAGTGAGATCTTCCGTTTATCTAGGTACCAGATATCGCCACCATGGCCC
TGAGCAAAGTGAAACTGAACGATACACTGAACAAGGACCAGCTGCTGTCCAGCAGCAAGTACACCATCCAGCGG
AGCACCGGCGACAGCATCGATACCCCCAACTACGACGTGCAGAAGCACATCAACAAGCTGTGCGGCATGCTGCT
GATCACAGAGGACGCCAACCACAAGTTCACCGGCCTGATCGGCATGCTGTACGCCATGAGCCGGCTGGGCCGGE
AGGACACCATCAAGATCCTGCGGGACGCCGGCTACCACGTGAAGGCCAATGGCGTGGACGTGACCACACACCGG
CAGGACATCAACGGCAAAGAAATGAAGTTCGAGGTGCTGACCCTGGCCAGCCTGACCACCGAGATCCAGATCAA
TATCGAGATCGAGAGCCGGAAGTCCTACAAGAAAATGCTGAAAGAAATGGGCGAGGTGGCCCCCGAGTACAGAL

ACGACAGCCCCGACTGCGGCATGATCATCCTGTGTATCGCCGCCCTGGTGATCACAAAGCTGGCCGCTGGCGAL

AGATCTGGCCTGACAGCCGTGATCAGACGGGCCAACAATGTGCTGAAGAACGAGATGAAGCGGTACAAGGGCCT
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GCTGCCCAAGGACATTGCCAACAGCTTCTACGAGGTGT TCGAGAAGTACCCCCACTTCATCGACGTGTTCGTGC
ACTTCGGCATTGCCCAGAGCAGCACCAGAGGCGGCTCCAGAGTGGAGGGCATCTTCGCCGECCTGTTCATGAAC
GCCTACGECGCTGECCAGGTGATGCTGAGA TEGGGCGTGCTCGCCAAGAGCGTGAAGAACATCATGCTGGGCCA
CGCCAGCGTGCAGGCCGAGATGGAACAGGTCCTGGAGG TGTACGAGTACGCCCAGAAGCTGEGCGGAGAGGCCE
GCTTCTACCACATCCTGAACAACCCTAAGGCCTCCCTGCTGTCCCTEACCCAGTTCCCCCACTTCTCCAGCGTG
GTGCTGGEAAATGCCGCCGGACTGEGCATCATGGGCGAGTACCGGGGCACCCCCAGAAACCAGGACCTGTACGA
CGCCGCCAAGGCCTACGCCGAGCAGCTGAAAGAAAACGGCGTGAT CAACTACAGCGTGCTGGACCTGACCGCTG
AGGAACTGGAAGCCATCAAGCACCAGCTGAACCCCAAGGACAACGACGTGGAGCTGGGAGGCCGAGGATCTGGC
GGCGGAGGCATGAGCAGACGGAACCCCTGCAAGTTCGAGATCCGGGGCCACTGCCTGAACGG CAAGCGGTGCCA
CTTCAGCCACAACTACTTCGAGTGGCCCCCTCATGCTCTGCTGGTGCGGCAGAACT TCATGCTGAACCGGATCC
TGAAGTCCATGGACAAGAGCATCGACACCCTGAGCGAGATCAGCGGAGCCGCCGAGCTGGACAGAACCGAGGAA
TATGCCCTGGGCCTCGTGGGAGTGC TGGAAAGCTACATCGGCTCCATCAACAACATCACAAAGCAGAGCGCCTG
CGTGGCCATGAGCAAGCTGCTGACAGAGCTGAACAGCCACGACATCAAGAAGC TGAGGGACAACGAGGAACTGA
ACAGCCCCAAGATCCGGGTGTACAACACCGTGATCAGCTACATTGAGAGCAACCGCAAGAACAACAAGCAGACT
ATCCATCTGCTGAAGCGGCTGCCCGCCGACGTGCTCAAAAAGACCATCAAGAACACCCTGGACATCCACAAGTC
CATCACCATCAACAATCCCAAAGAAAGCACCGTGTCTCACACCAACGATCACGCCAAGAACAACGACACCACCT

GATGAGCGGCCGCGATCTGCTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTT

GACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGT

GTCATTCTATTCTGGGGGCGTGGGCTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCT

GGGGATGCGGTGGGCTCTATGG

CMV Promoter sequence: bold

Transgene sequence NM2: Italic

bghpolyA PolyA signal: italic + underline

NM2 protein sequence

SEQ ID NO: 8
MALSKVKLNDTLNKDQLLSSSKYTIQRSTGDSIDTPNYDVQKHINKLCGMLLI TEDANHKFTGLIGMLYAMSRL
GREDTIKILRDAGYHVKANGVDVTTHRQDINGKEMKFEVLTLASLTTEIQINIEIESRKSYKKMLKEMGEVAPE
YRHDSPDCGMIILCIAALVITKLAAGDRSGLTAVIRRANNVLKNEMKRYKGLLPKDIANSFYEVFEKYPHFIDV
FVHFGIAQSSTRGGSRVEGIFAGLFMNAYGAGQVMLRWGVLAKSVKNIMLGHASVQAEMEQVVEVYEYAQKLGG
EAGFYHILNNPKASLLSLTQFPHFSSVVLGNAAGLGIMGEYRGTPRNQDLYDAAKAYAEQLKENGVINYSVLDL
TAEELEAIKHQLNPKDNDVELGGGGSGGGGMSRRNPCKFEIRGHCLNGKRCHF SHNYFEWPPHALLVRONFMLN
RILKSMDKSIDTLSEISGAAELDRTEEYALGVVGVLESYIGSINNITKQSACVAMSKLLTELNSDDIKKLRDNE
ELNSPKIRVYNTVISYIESNRKNNKQTIHLLKRLPADVLKKTIKNTLDIHKSITINNPKESTVSDTNDHAKNND
TT
Polynucleotide sequence encoding the hCMV FO WPRE bghpolyA cassette

SEQ ID NO: 9
CCATTGCATACGTTGTATCCATATCATAATATGTACATTTATATTGGCTCATGTCCAACATTACCGCCATGTTG
ACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCC
GCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATG
ACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGC

CCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCG

CCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCT
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ATTACCATGGTGATGCGETTTTGGCAGTACAT CAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAG

TCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACA
ACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGGCGAAGCGCTCCCTAT
CAGTGATAGAGATCTCCCTATCAGTGATAGAGATCGTCGACGAGCTCGCGGCGGGCGGGAGTCGCTGCGCGCTG
CCTTCGCCCCGTGCCCCGCTCCGCCGCCEGCCTCGCGCCGCCCGCCCCGGCTCTGACTGACCGCGTTACTAAAAC
AGGTAAGTCCGGCCTCCGCGCCGGEGTTTTGGCGCCTCCCGCEGGGCGCCCCCCTCCTCACGGCGAGCGCTGCCAC
GTCAGACGAAGGGCGCAGCGAGCGTCCTGATCCTTCCGCCCGGACGCTCAGGACAGCGGCCCGCTGCTCATAAG
ACTCGGCCTTAGAACCCCAGTATCAGCAGAAGGACATTTTAGGACGGGACTTGGGTGACTCTAGGGCACTGGTT
TTCTTTCCAGAGAGCGGAACAGGCGAGGAAAAGTAGTCCCTTCTCGGCGATTCTGCGGAGGGATCTCCGTGGGG
CGGTGAACGCCGATGATGCCTCTACTAACCATGTTCATGTTTTCTTTTTTTTTCTACAGGTCCTGGGTGACGAA
CAGGATATCGCCACCATGGAACTGCTGATCCTGAAGGCCAACGCCATCACCACCATCCTGACCGCCGTGACCTT
CTGCTTCGCCAGCGGCCAGAACATCACCGAGGAATTCTACCAGAGCACCTGTAGCGCCGTGAGCAAGGGCTACC
TGAGCGCCCTGAGAACCGGCTGGTACACCAGCGTGATCACCATCGAGCTGAGCAACATCAAAGAAAACAAGTGC
AACGGCACCGACGCCAAAGTGAAGCTGATCAAGCAGGAACTGGACAAGTACAAGAACGCCGTGACCGAGCTGCA
GCTGCTGATGCAGAGCACCCCCGCCACCAACAACCGGGCCAGACGGGAGCTGCCCCGGTTCATGAACTACALCCC
TGAACAACGCCAAAAAGACCAACGTGACCCTGAGCAAGAAGCGGAAGCGGCGGTTCCTGGGCTTTCTGCTGGGT
GTGGGCAGCGCCATTGCCAGCGGCGTGGCCGTGTCTAAGGTGCTGCACCTGGAAGGCGAAGTGAACAAGATCAA
GAGCGCCCTGCTGAGCACCAACAAGGCCGTGGTGTCCCTGAGCAACGGCGTGAGCGTGCTGACCAGCAAGGTGC
TGGATCTGAAGAACTACATCGACAAGCAGCTGCTGCCCATCGTGAACAAGCAGAGCTGCAGCATCAGCAACATC
GAGACAGTGATCGAGTTCCAGCAGAAGAACAACCGGCTGCTGGAAATCACCCGGGAGTTCAGCGTGAACGCCGG
CGTGACCACCCCTGTGTCCACCTACATGCTGACCAACAGCGAGCTGCTGAGCCTGATCAACGACATGCCCATCA
CCAACGACCAGAAAAAGCTGATGAGCAACAACGTGCAGATCGTGCGGCAGCAGAGCTACTCCATCATGTCCATC
ATCAAAGAAGAGGTGCTGGCCTACGTGGTGCAGCTGCCCCTGTACGGCGTGATCGACACCCCCTGCTGGAAGCT
GCACACCAGCCCCCTGTGCACCACCAACACCAAAGAGGGCAGCAACATCTGCCTGACCCGGACCGACAGAGGCT
GGTACTGCGACAACGCCGGCAGCGTGTCATTCTTTCCACAGGCCGAGACATGCAAGGTGCAGAGCAACCGGGTG
TTCTGCGACACCATGAACAGCCTGACCCTGCCCTCCGAAGTGAACCTGTGCAACGTGGACATCTTCAACCCCAA
GTACGACTGCAAGATCATGACCTCCAAGACCGACGTGTCCAGCTCCGTGATCACCTCCCTGGGCGCCATCGTGT
CCTGCTACGGCAAGACCAAGTGCACCGCCAGCAACAAGAACCGGGGCATCATCAAGACCTTCAGCAACGGCTGC
GACTACGTGTCCAACAAGGGGGTGGACACCGTGTCCGTGGGCAACACCCTGTACTACGTGAACAAACAGGAAGG
CAAGAGCCTGTACGTGAAGGGCGAGCCCATCATCAACTTCTACGACCCCCTGGTGTTCCCCAGCGACGAGTTCG
ACGCCAGCATCAGCCAGGTGAACGAGAAGATCAACCAGAGCCTGGCCTTCATCCGGAAGTCCGACGAGCTGCTG

CACAATGTGAATGCCGGCAAGTCCACCACCAACTGATGAGCGGCCATCTAATCAACCTCTGGATTACAAAATTT

GTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTG

TATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGA

GGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGG

GCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCATC

GCCGCCTGCCTTGCCCGCTGCTGCGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAA

ATCATCGTCCTTTCCTTGGCTGCTCGCCTGTGTTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGTCC

CTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCEGGCTCTGCGGCCTCTTCCGCGTCTTCGC

Sep. 24, 2020
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CTTCGCCCTCAGACGAGTCGGATCT CCCTTTGGGCCGCCTCCCCECCTGCGGC CGCCATCTGCTGTGCCTTCTA

GTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTT

TCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCA

GGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGCGATGCGGTGGGCTCTATGG
Enhanced CMV Promoter sequence: bold

Transgene sequence FO: Italic

WPRE sequence: underlined bold

bghpolyA PolyA signal: italic + underline

FO protein sequence

Sep. 24, 2020

SEQ ID NO: 10
MELLILKANAITTILTAVTFCFASGONITEEFYQSTCSAVSKGYLSALRTGWYTSVITIELSNIKENKCNGTDA
KVKLIKQELDKYKNAVTELQLLMQSTPATNNRARRELPRFMNY TLNNAKKTNV TLSKKRKRRFLGFLLGVGSAI
ASGVAVSKVLHLEGEVNKIKSALLSTNKAVVSLSNGVSVLTSKVLDLKNYIDKQLLPIVNKQSCSISNIETVIE
FQOKNNRLLEITREFSVNAGVTTPVSTYMLTNSELLSLINDMPITNDQKKLMSNNVQIVRQQSYSIMSIIKEEV
LAYVVQLPLYGVIDTPCWKLHTSPLCTTNTKEGSNICLTRTDRGWYCDNAGSVSFFPQAETCKVQSNRVEFCDTM
NSLTLPSEVNLCNVDIFNPKYDCKIMTSKTDVSSSVITSLGAIVSCYGKTKCTASNKNRGIIKTFSNGCDYVSN
KGVDTVSVGNTLYYVNKQEGKSLYVKGEPIINFYDPLVFPSDEFDASISQVNEKINQSLAFIRKSDELLHNVNA
GKSTTN
Amino acid sequence of a flexible linker

SEQ ID NO: 11
Gly-Gly-Gly-Ser-Gly-Gly-Gly
Amino acid sequence of a flexible linker

SEQ ID NO: 12
Gly-Gly-Gly-Gly-Ser-Gly-Gly-Gly-Gly

SEQUENCE LISTING
<160> NUMBER OF SEQ ID NOS: 12
<210> SEQ ID NO 1
<211> LENGTH: 37830
<212> TYPE: DNA
<213> ORGANISM: Chimpanzee adenovirus
<400> SEQUENCE: 1
catcatcaat aatatacctt attttggatt gaagccaata tgataatgag atgggcggcg 60

cggggcggga ggcgggtecg ggggcegggcec dggcegggeggg geggtgtgge ggaagtggac 120

tttgtaagtyg tggcggatgt gacttgctag tgecgggege ggtaaaagtyg acgtttteceg 180
tgcgcgacaa cgcccacggg aagtgacatt ttteeegegg tttttacegg atgttgtagt 240
gaatttggge gtaaccaagt aagatttgge cattttegeg ggaaaactga aacggggaag 300
tgaaatctga ttaatttecge gttagtcata ccgegtaata tttgtegagg gccgagggac 360
tttggccgat tacgtggagg actcgeccag gtgttttttg aggtgaattt ccgegtteceg 420
ggtcaaagtc tcecgttttat tattatagtc agctgacgeg gagtgtattt ataccctetg 480
atctcgtcaa gtggecacte ttgagtgeca gegagtagag ttttcetecte tgecgetcete 540
cgcteegete cgeteggete tgacaccggg gaaaaaatga gacatttcac ctacgatgge 600
ggtgtgctca ccggecaget ggetgetgaa gtectggaca cectgatcega ggaggtattg 660
gecgataatt atcctcecte gactcctttt gagccaccta cacttcacga actctacgat 720

ctggatgtgg tggggeccag cgatccgaac gagcaggegg tttecagttt ttttecagag 780
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tccatgttgt tggccagcca ggagggggtc gaacttgaga cccctectcce gatcgtggat 840
tcccecgate cgecgcaget gactaggcag cccgagegcet gtgegggacce tgagactatg 900
ccccagetge tacctgaggt gatcgatcte acctgtaatg agtctggttt tccacccagce 960

gaggatgagg acgaagaggg tgagcagttt gtgttagatt ctgtggaaca acccgggcga 1020
ggatgcaggt cttgtcaata tcaccggaaa aacacaggag actcccagat tatgtgttcect 1080
ctgtgttata tgaagatgac ctgtatgttt atttacagta agtttatcat ctgtgggcag 1140
gtgggctata gtgtgggtgg tggtctttgg ggggtttttt aatatatgtc aggggttatg 1200
ctgaagactt ttttattgtg atttttaaag gtccagtgtc tgagcccgag caagaacctg 1260
aaccggagcece tgagecttet cgccccagga gaaagcctgt aatcttaact agacccagceg 1320
caccggtage gagaggectc agcagegegg agaccaccga cteeggtget tcectcatcac 1380
ccecggagat tcacccceetg gtgccectgt gtecccgttaa geccegttgee gtgagagtca 1440
gtgggcggceg gtcectgetgtg gagtgcattg aggacttget ttttgattca caggaacctt 1500
tggacttgag cttgaaacgc cccaggcatt aaacctggtc acctggactg aatgagttga 1560
cgectatgtt tgcttttgaa tgacttaatg tgtatagata ataaagagtg agataatgtt 1620
ttaattgcat ggtgtgttta acttgggcgg agtctgctgg gtatataage ttccctgggce 1680
taaacttggt tacacttgac ctcatggagg cctgggagtg tttggagaac tttgccggag 1740
ttegtgectt gectggacgag agctctaaca atacctettg gtggtggagg tatttgtggg 1800
gctectecececa gggcaagtta gtttgtagaa tcaaggagga ttacaagtgg gaatttgaag 1860
agcttttgaa atcctgtggt gagctattgg attctttgaa tctaggccac caggctctcet 1920
tccaggagaa ggtcatcagg actttggatt tttceccacacc ggggcgcatt gcagceccgegg 1980
ttgcttttet agettttttyg aaggatagat ggagcgaaga gacccacttg agttcgggcet 2040
acgtcctgga ttttectggec atgcaactgt ggagagcatg gatcagacac aagaacaggc 2100
tgcaactgtt gtcttccecgte cgcccegttge tgattcececgge ggaggagcaa caggcecgggt 2160
cagaggaccg ggccegtegg gatccggagg agagggcace gaggccggge gagaggagceg 2220
cgctgaacct gggaaccggg ctgageggece atccacateg ggagtgaatyg tcgggcaggt 2280
ggtggatctt tttccagaac tgcggcggat tttgactatt agggaggatg ggcaatttgt 2340
taagggtctt aagagggaga ggggggcttc tgagcataac gaggaggcca gtaatttagce 2400
ttttagcttg atgaccagac accgtccaga gtgcatcact tttcagcaga ttaaggacaa 2460
ttgtgccaat gagttggatc tgttgggtca gaagtatagc atagagcagc tgaccactta 2520
ctggctgcag ccgggtgatg atctggagga agctattagg gtgtatgcta aggtggccct 2580
gcggeccgat tgcaagtaca agctcaaggg gctggtgaat atcaggaatt gttgctacat 2640

ttetggcaac ggggcggagyg tggagataga gaccgaagac agggtggctt tcagatgcag 2700

catgatgaat atgtggccgg gggtgctggg catggacggg gtggtgatta tgaatgtgag 2760
gttcacgggg cccaacttta acggcacggt gtttttgggg aacaccaacc tggtcctgca 2820
cggggtgagce ttctatgggt ttaacaacac ctgtgtggag gecctggaccg atgtgaaggt 2880
ccgeggttge gecttttatg gatgttggaa ggccatagtg agccgceccta agagcaggag 2940
ttccattaag aaatgcttgt ttgagaggtg caccttgggg atcctggccg agggcaactg 3000

cagggtgcgce cacaatgtgg cctccgagtg cggttgette atgctagtca agagcegtggce 3060
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ggtaatcaag cataatatgg tgtgcggcaa cagcgaggac aaggcctcac agatgctgac 3120
ctgcacggat ggcaactgcc acttgctgaa gaccatccat gtaaccagec acagcecggaa 3180
ggcctggecee gtgttcgage acaacttgcet gacccgctge tecttgcatce tgggcaacag 3240
gcggggggty ttectgecct atcaatgcaa ctttagtcac accaagatct tgctagagece 3300
cgagagcatg tccaaggtga acttgaacgg ggtgtttgac atgaccatga agatctggaa 3360
ggtgctgagyg tacgacgaga ccaggtccceg gtgcagacce tgcgagtgceg ggggcaagcea 3420
tatgaggaac cagcccgtga tgctggatgt gaccgaggag ctgaggacag accacttggt 3480
tctggectge accagggecg agtttggtte tagcgatgaa gacacagatt gaggtgggtg 3540
agtgggcegtg gectggggtyg gtcatgaaaa tatataagtt gggggtctta gggtctettt 3600
atttgtgttyg cagagaccgc cggagccatg agegggagca gcagcagcag cagtagcage 3660
agcgecttgg atggcagcat cgtgagccct tatttgacga cgcggatgcce ccactgggcece 3720
ggggtgcgte agaatgtgat gggctccage atcgacggec gacccgtect gcccgcaaat 3780
tcegecacge tgacctatge gaccgtegeg gggacgcegt tggacgccac cgcecgecgece 3840
geegecaceyg cagecgecte ggcegtgege agectggeca cggactttge attectggga 3900
ccactggcga caggggctac ttcectcecgggce gctgctgecg cegttegcga tgacaagcetg 3960
accgcectge tggcgcagtt ggatgcegcett actcegggaac tgggtgacct ttcectcagcag 4020
gtcatggcee tgcgccagca ggtcectectece ctgcaagctyg gegggaatgce ttcectceccaca 4080
aatgccgttt aagataaata aaaccagact ctgtttggat taaagaaaag tagcaagtgc 4140
attgctectcet ttatttcata attttcececgcg cgcgataggce cctagaccag cgttcecteggt 4200
cgttgagggt gcggtgtatce ttcectccagga cgtggtagag gtggctctgg acgttgagat 4260
acatgggcat gagcccgtec cgggggtgga ggtagcacca ctgcagagct tcatgctecg 4320
gggtggtgtt gtagatgatc cagtcgtagce aggagcgctyg ggcatggtgc ctaaaaatgt 4380
ccttcagcag caggccgatg gcecaggggga ggcccttggt gtaagtgttt acaaaacggt 4440
taagttggga agggtgcatt cggggagaga tgatgtgcat cttggactgt atttttagat 4500
tggcgatgtt tccgcccaga teccttetgg gattcatgtt gtgcaggacce accagtacag 4560
tgtatceggt gecacttgggg aatttgtcat gcagcttaga gggaaaagcg tggaagaact 4620
tggagacgcce tttgtggect cccagatttt ccatgcattc gtccatgatg atggcaatgg 4680
gccegeggga ggcagettgg gcaaagatat ttctggggte getgacgtcecg tagttgtgtt 4740
ccagggtgag gtcgtcatag gceccattttta caaagcgcegg gcggagggtg cccgactggg 4800
ggatgatggt cccctectgge cctggggegt agttgecccte gcagatctgce atttcecccagg 4860
ccttaatcte ggagggggga atcatatcca cctgcggggce gatgaagaaa acggtttecg 4920
gagccgggga gattaactgg gatgagagca ggtttctaag cagctgtgat tttceccacaac 4980
cggtgggccce ataaataaca cctataaccg gttgcagetg gtagtttaga gagctgcagce 5040
tgccgtegte ccggaggagg ggggccacct cgttgagcat gtccctgacg cgcatgttcet 5100
ccecgaccag atccgecaga aggcgcetege cgeccaggga cagcagcetcet tgcaaggaag 5160
caaagttttt cagcggcttg aggccgtccg ccgtgggcat gtttttcagg gtctggctca 5220
gcagctccag geggtecccag agcetcggtga cgtgctctac ggcatctcta tcecagcatat 5280

ctectegttt cgcgggttgg ggcgacttte gctgtaggge accaagcggt ggtcgtecag 5340
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cggggccaga gtcatgtect tecatgggcg cagggtectce gtcagggtgg tetgggtcac 5400
ggtgaagggg tgcgctccgg gctgageget tgccaaggtg cgcttgaggce tggttctget 5460
ggtgctgaag cgctgceggt cttegecectg cgcgteggec aggtagcatt tgaccatggt 5520
gtcatagtcc agcccectceccecg cggegtgtece cttggegcege agettgccect tggaggtgge 5580
gecgcacgag gggcagagca ggctcttgag cgcegtagage ttgggggega ggaagaccga 5640
ttcegggggag taggegteeg cgecgeagac ccegeacacg gtetcegecact ccaccageca 5700
ggtgagcteg gggcgcgcecg ggtcaaaaac caggtttcec ccatgcetttt tgatgegttt 5760
cttacctegg gtcteccatga ggtggtgtce ccgecteggtg acgaagaggce tgtccecgtgte 5820
tcegtagace gacttgaggg gtettttcecte caggggggte ccteggtcett cetegtagag 5880
gaactcggac cactctgaga cgaaggcccg cgtccaggee aggacgaagyg aggctatgtg 5940
ggaggggtag cggtcgttgt ccactagggg gtccacctte tccaaggtgt gaagacacat 6000
gtcgecttee teggegtcecca ggaaggtgat tggcttgtag gtgtaggcecca cgtgacceggyg 6060
ggttecctgac gggggggtat aaaagggggt gggggcgcgce tcegtcegtcac tctettecge 6120
atcgctgtet gecgagggceca getgcetgggg tgagtattcece ctcectcgaagg cgggcatgac 6180
ctcecgegetg aggttgtcag tttccaaaaa cgaggaggat ttgatgttca cctgtceccga 6240
ggtgatacct ttgagggtac ccgcgtccat ctggtcagaa aacacgatct ttttattgtce 6300
cagettggtyg gegaacgace cgtagaggge gttggagage agettggega tggagegcag 6360
ggtctggtte ttgtcecctgt cggegecgete cttggeccgeg atgttgaget gcacgtactce 6420
gegegegacyg cagegcecact cggggaagac ggtggtgege tegtegggea ccaggegeac 6480
gegecagecyg cggttgtgca gggtgaccag gtccacgetg gtggegacct cgecgegeag 6540
gegetegtty gtecagcaga gacggecgee cttgcegegag cagaaggggy gcagggggte 6600
gagctgggte tegteegggg ggtecgegte cacggtgaaa accccgggge gcaggegege 6660
gtcgaagtag tctatcttge aaccttgcat gtccagcgec tgctgccagt cgegggeggce 6720
gagcgegege tcgtaggggt tgagceggegg gocccaggge atggggtggg tgagtgegga 6780
ggcgtacatg ccgcagatgt catagacgta gaggggctcec cgcaggaccce cgatgtaggt 6840
ggggtagcag cggccgecge ggatgetgge gegcacgtag tcatacaget cgtgegaggg 6900
ggcgaggagg tcggggcecca ggttggtgeyg ggceggggege tecgegegga agacgatctg 6960
cctgaagatg gcatgcgagt tggaagagat ggtggggcegce tggaagacgt tgaagctggce 7020
gtceetgcagg ccgacggegt cgcegcacgaa ggaggcegtag gagtegegea gettgtgtac 7080
cagctceggeg gtgacctgca cgtcgagcge gcagtagteg agggtctcecge ggatgatgtce 7140
atatttagcc tgcceccttet ttttceccacag ctegeggttg aggacaaact cttegeggte 7200
tttccagtac tcttggatcg ggaaaccgtce cggttccgaa cggtaagagce ctagcatgta 7260
gaactggttg acggcctggt aggcgcagca gcccttctec acggggaggg cgtaggectg 7320
cgeggecttg cggagcgagg tgtgggtcag ggcgaaggtg tccctgacca tgactttgag 7380
gtactggtgce ttgaagtcgg agtcgtcegca geccgccccge tceccagagceg agaagtceggt 7440
gcgettettyg gagegggggt tgggcagagce gaaggtgaca tcegttgaaga ggattttgece 7500
cgecgeggggce atgaagttge gggtgatgcg gaagggcececce ggcacttcag ageggttgtt 7560

gatgacctgg gcggcgagca cgatctegtce gaagccgttg atgttgtgge ccacgatgta 7620
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gagttccagg aagcggggcce ggccctttac ggtgggcage ttectttaget cttegtaggt 7680
gagctecteg ggegaggcega ggccegtgete ggcecagggee cagtccegega ggtgegggtt 7740
gtctctgagyg aaggacttce agaggtcegeg ggccaggagg gtctgcaggce ggtcectctgaa 7800
ggtcctgaac tggcggcecca cggccatttt ttcgggggtyg atgcagtaga aggtgagggyg 7860
gtcttgetge cageggtcee agtcegagetyg cagggcegagg tegegegegyg cggtgaccag 7920
gcgetegteg ccceccgaatt tcatgaccag catgaagggc acgagctgcet ttecgaaggce 7980
cceccatceccaa gtgtaggtet ctacatcgta ggtgacaaag aggcgctceg tgcgaggatg 8040
cgagccgatce gggaagaact ggatctcecccg ccaccagttg gaggagtggce tgttgatgtg 8100
gtggaagtag aagtcccgte gccgggecga acactcgtge tggettttgt aaaagcgagce 8160
gcagtactgg cagcgctgca cgggctgtac ctcatgcacg agatgcacct ttcgeccegeg 8220
cacgaggaag ccgaggggaa atctgagece ccegectgge tegeggeatg getggttete 8280
ttctactttg gatgcgtgte cgtcteegte tggcteccteg aggggtgtta cggtggageg 8340
gaccaccacg ccgcegcegage cgcaggtceca gatatcggeg cgeggeggtce ggagtttgat 8400
gacgacatcg cgcagcetggg agctgtccat ggtctggage tccegeggeyg geggeaggte 8460
agccgggagt tcettgcaggt tcacctegca gagtcgggcece agggcgcggg gcaggtcetag 8520
gtggtacctg atctctaggg gcgtgttggt ggcggcgteg atggcettgca ggagcccgca 8580
geceeggggy gegacgacgg tgcccegegy ggtggtggtyg gtggtggegyg tgecagetcag 8640
aageggtgce gegggeggge ccceggaggt aggggggget ccggtcccge gggcaggggce 8700
ggcagcggca cgtecggegtg gagegcegggce aggagttggt getgtgcccg gaggttgetg 8760
gcgaaggcga cgacgcggceg gttgatctece tggatctgge gectcectgegt gaagacgacy 8820
ggcceggtga gettgaacct gaaagagagt tcgacagaat caatctcggt gtcattgacce 8880
gcggectgge gcaggatcte ctgcacgtcet cccgagttgt cttggtaggce gatctcecggece 8940
atgaactgct cgatctctte ctectggagg tctecgegte cggcgegtte cacggtggece 9000
gccaggtegt tggagatgcg ccccatgage tgcgagaagg cgttgagtcce gcectegtte 9060
cagactcgge tgtagaccac gecccectgg tcategeggg cgegeatgac cacctgegeg 9120
aggttgagcet ccacgtgecg cgcgaagacg gegtagttge gecagacgetyg gaagaggtag 9180
ttgagggtgg tggcggtgtyg ctecggccacg aagaagttca tgacccagceg gegcaacgtg 9240
gattcgttga tgtcccccaa ggectccage cgttceccatgg cctcecgtagaa gtccacggeyg 9300
aagttgaaaa actgggagtt gcgcgccgac acggtcaact cctcectccag aagacggatg 9360
agctcggega cggtgtcgeg cacctcegcege tcgaaggcta tggggatcte ttectcecget 9420

agcatcacca cctcectecte ttectectet tetggcactt ccatgatgge ttectectet 9480

teggggggty geggeggegyg cggtggggga gggggcgcete tgcgecggeg geggegcacce 9540

gggaggcggt ccacgaageg cgcgatcate tcccegegge ggceggegeat ggteteggtg 9600

acggegegge cgtteteceg ggggegcagt tggaagacge cgceggacat ctggtgetgg 9660

ggcgggtgge cgtgaggcag cgagacggcg ctgacgatgce atctcaacaa ttgctgegta 9720

ggtacgcege cgagggacct gagggagtce atatccacceg gatccgaaaa cctttegagg 9780

aaggcgteta accagtegea gtegcaaggt aggctgagea cegtggeggg cggegggggg 9840

tggggggagt gtctggcgga ggtgctgctg atgatgtaat tgaagtaggc ggacttgaca 9900
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cggcggatgg tcgacaggag caccatgtce ttgggtecegg ccectgctggat geggaggcegg 9960

tcggctatge cccaggctte gttcectggcat cggcgcaggt ccttgtagta gtcttgcatg 10020
agccttteca cecggcaccte ttetecttee tettectgett cttecatgte tgectteggee 10080
ctggggceggce gcecgcgceccece cctgeccccee atgegcegtga ccccgaacce cctgageggt 10140
tggagcaggg ccaggtcggce gacgacgcgce tcggccagga tggcectgcetg cacctgegtg 10200
agggtggttt ggaagtcatc caagtccacg aagcggtggt aggcgcecccegt gttgatggtg 10260
taggtgcagt tggccatgac ggaccagttg acggtctggt ggcccggttg cgacatctceg 10320
gtgtacctga gtcgcgagta ggcgcgggag tcgaagacgt agtcgttgca agtcecgcacce 10380
aggtactggt agcccaccag gaagtgcggce ggcggctgge ggtagagggg ccagcegcagg 10440
gtggcggggyg ctececggggge caggtcttec agcatgagge ggtggtaggce gtagatgtac 10500
ctggacatcc aggtgatacc cgcggeggtg gtggaggcge gcgggaagtce gegcacccgg 10560
ttccagatgt tgcgcagggg cagaaagtgc tccatggtag gecgtgetcetg tcecagtcaga 10620
cgecgcegcecagt cgttgatact ctagaccagg gaaaacgaaa gccggtcage gggcactctt 10680
ccgtggtetg gtgaatagat cgcaagggta tcatggcgga gggcectcecggt tcgagecceg 10740
ggtcecgggece ggacggtccg ccatgatcca cgcggttace gcececgegtgt cgaacccagg 10800
tgtgcgacgt cagacaacgg tggagtgttc cttttggegt ttttectggec gggcgecgge 10860
gccgegtaag agactaagcce gcgaaagcga aagcagtaag tggctcegetce ccecgtagecg 10920
gagggatcct tgctaagggt tgcgttgcgg cgaaccccgg ttcgaatccce gtactcggge 10980
cggccggacce cgcggctaag gtgttggatt ggcctcccce tcgtataaag acccegettg 11040
cggattgact ccggacacgg ggacgagccce cttttatttt tgctttccece agatgcatce 11100
ggtgctgegyg cagatgcgce ccecgceccca gcagcagcaa caacaccagce aagagcggca 11160
gcaacagcag cgggagtcat gcagggcccc ctcacccacce ctecggcecgggce cggcecaccte 11220
ggcgtececgeg gecgtgtcetg gecgectgegg cggceggcggyg gggccggcetg acgaccccga 11280
ggagccceeg cggcgcaggg ccagacacta cctggacctg gaggagggcg agggcctgge 11340
gcggetgggg gegecgtcecte ccgagcgcca cecgegggtyg cagcectgaagce gcgactcecgeg 11400
cgaggcgtac gtgcctcecgge agaacctgtt cagggaccge gcgggcgagg agcccgagga 11460
gatgcgggac aggaggttca gcgcagggcg ggagctgcgg caggggctga accgcgageg 11520
gctgetgege gaggaggact ttgagcccga cgcgceggacyg gggatcagece ccgegegege 11580
gcacgtggeg gccgecgace tggtgacgge gtacgagcag acggtgaacc aggagatcaa 11640
cttccaaaag agtttcaaca accacgtgcg cacgctggtg gcgcgcgagg aggtgaccat 11700
cgggctgatg cacctgtggg actttgtaag cgcgctggtg cagaacccca acagcaagcece 11760
tctgacggeg cagctgttec tgatagtgca gcacagcagg gacaacgagg cgtttaggga 11820
cgegetgetyg aacatcaccg agcccgaggg tceggtggetg ctggacctga ttaacatccet 11880
gcagagcata gtggtgcagg agcgcagcct gagcctggec gacaaggtgg cggccatcaa 11940
ctactcgatg ctgagcctgg gcaagtttta cgcgcgcaag atctaccaga cgccgtacgt 12000
gcccatagac aaggaggtga agatcgacgg tttttacatg cgcatggcgce tgaaggtgct 12060

caccctgage gacgacctgg gegtgtaccg caacgagege atccacaagg ccgtgagegt 12120

gagceggegyg cgcgagctga gcgaccgcga gctgatgcac agecctgcagce gggegctgge 12180
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gggcgccgge agcggcgaca gggaggcegga gtcecctactte gatgceggggg cggacctgeg 12240
ctgggcgecce agccggceggg cectggaggce cgcgggggte cgcgaggact atgacgagga 12300
cggcgaggag gatgaggagt acgagctaga ggagggcgag tacctggact aaaccgcggg 12360
tggtgtttce ggtagatgca agacccgaac gtggtggacce cggcgctgceg ggcggcetctg 12420
cagagccagce cgtccggect taactcectca gacgactgge gacaggtcat ggaccgcatce 12480
atgtcgcetga cggcgcgtaa cccggacgceg ttcecggcage agcecgcaggce caacaggcte 12540
tcegecatee tggaggcggt ggtgcectgceg cgctcgaacce ccacgcacga gaaggtgctg 12600
gccatagtga acgecgctgge cgagaacagg gccatccgec cggacgaggce cgggctggtg 12660
tacgacgcgce tgctgcageg cgtggceccgce tacaacagcg gcaacgtgca gaccaacctg 12720
gaccggctgg tgggggacgt gcgcgaggceg gtggcgcage gcgagcgcegce ggatcggcag 12780
ggcaacctgg gctccatggt ggcgctgaat gecttectga gcacgcagcece ggccaacgtg 12840
ccgcgggggce aggaagacta caccaacttt gtgagcgege tgcggctgat ggtgaccgag 12900
accccececaga gcgaggtgta ccagteggge ccggactact tcetteccagac cagcagacag 12960
ggcctgcaga cggtgaacct gagccaggcet ttcaagaacc tgcgggggct gtggggegtg 13020
aaggcgccca ccggcgacceg ggcgacggtg tccagcctge tgacgceccaa ctcecgegectg 13080
ctgctgetge tgatcgcgec gttcacggac agcggcagceg tgtcccggga cacctacctg 13140
gggcacctge tgaccctgta ccgcgaggcec atcgggcagg cgcaggtgga cgagcacacce 13200
ttccaggaga tcaccagcegt gagccgcgceg ctggggcagg aggacacgag cagcctggag 13260
gcgactctga actacctgct gaccaaccgg cggcagaaga ttccctecget gcacagectg 13320
acctcecgagg aggagcgcat cttgcgctac gtgcagcaga gcgtgagcect gaacctgatg 13380
cgcgacgggg tgacgcccag cgtggcegcectg gacatgaccg cgcgcaacat ggaaccggge 13440
atgtacgccg cgcaccggcec ttacatcaac cgcctgatgg actacctgca tegcgeggeg 13500
gccgtgaace ccgagtactt taccaacgec atcctgaacce cgcactggcet cccegecgece 13560
gggttctaca gcgggggctt cgaggtccecg gagaccaacg atggcttcect gtgggacgac 13620
atggacgaca gcgtgttcte cccgeggecg caggcgcetgg cggaagcegtce cctgetgegt 13680
cccaagaagg aggaggagga ggaggcgagt cgccgccgceg gcagcagcegg cgtggettet 13740
ctgtcecgage tgggggcgge agccgcecgceg cgccccgggt ccecctgggegg cagceccecttt 13800
ccgagectgg tggggtctet gcacagcgag cgcaccacce gcecctegget getgggcgag 13860
gacgagtacc tgaataactc cctgctgcag ccggtgcggg agaaaaacct gcctcecccecgece 13920
ttcceccaaca acgggataga gagcctggtg gacaagatga gcagatggaa gacctatgeg 13980
caggagcaca gggacgcgcece tgcgcteccgg ccgcecccacge ggcgccageg ccacgaccgg 14040
cagcgggggce tggtgtggga tgacgaggac tccgcggacg atagcagcegt gectggacctg 14100
ggagggagcg gcaacccgtt cgegcacctg cgcccceccgec tggggaggat gttttaaaaa 14160
aaaaaaaaaa aagcaagaag catgatgcaa aaattaaata aaactcacca aggccatggce 14220
gaccgagegt tggtttcecttg tgttceccecctte agtatgcgge gcecgeggcgat gtaccaggag 14280
ggacctcete cctettacga gagegtggtg ggcgeggcgg cggcggcgece ctettcectece 14340
tttgcgtege agctgctgga gecgecegtac gtgecteege gctacctgeg gectacgggg 14400
gggagaaaca gcatccgtta ctcggagctg gecgccectgt tcgacaccac ccgggtgtac 14460
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ctggtggaca acaagtcggc ggacgtggcc tccctgaact accagaacga ccacagcaat 14520
tttttgacca cggtcatcca gaacaatgac tacagcccga gcgaggccag cacccagacce 14580
atcaatctgg atgaccggtc gcactggggc ggcgacctga aaaccatcct gcacaccaac 14640
atgcccaacg tgaacgagtt catgttcacc aataagttca aggcgcgggt gatggtgtceg 14700
cgctcecgcecaca ccaaggaaga ccgggtggag ctgaagtacg agtgggtgga gttcgagectg 14760
ccagagggca actactccga gaccatgacc attgacctga tgaacaacgc gatcgtggag 14820
cactatctga aagtgggcag gcagaacggg gtcctggaga gcgacatcgg ggtcaagttce 14880
gacaccagga acttccgcect ggggctggac cccgtgacceg ggctggttat gecceggggtg 14940
tacaccaacg aggccttecca tecccgacatce atcctgetge cecggectgcegg ggtggactte 15000
acttacagcc gcctgagcaa cctectggge atccgcaage ggcagcecctt ccaggaggge 15060
ttcaggatca cctacgagga cctggagggg ggcaacatce ccgcgetcect cgatgtggag 15120
gcctaccagg atagcttgaa ggaaaatgag gcgggacagg aggataccgce ccccegecgece 15180
tcegeecgeecg ccgagcaggg cgaggatgct gctgacaccg cggcecgcgga cggggcagag 15240
gccgacceeg ctatggtggt ggaggctccce gagcaggagg aggacatgaa tgacagtgceg 15300
gtgcgcggag acaccttcegt cacccggggg gaggaaaagc aagcggaggce cgaggccgceg 15360
gccgaggaaa agcaactggce ggcagcagceg gcggceggcegg cgttggcegce ggcecggaggcet 15420
gagtctgagg ggaccaagcce cgccaaggag cccgtgatta agcccctgac cgaagatage 15480
aagaagcgca gttacaacct gctcaaggac agcaccaaca ccgcgtaccg cagctggtac 15540
ctggcctaca actacggcga cccgtegacg ggggtgceget cctggaccct getgtgcacg 15600
ccggacgtga cctgecggete ggagcaggtg tactggtege tgcccgacat gatgcaagac 15660
ccegtgacct tecgectcecac geggcaggte agcaacttee cggtggtggg cgccgagetg 15720
ctgccegtge actccaagag cttctacaac gaccaggcecg tctactccca gectcatccge 15780
cagttcacct ctctgaccca cgtgttcaat cgctttectg agaaccagat tctggegege 15840
ccgcecegecce ccaccatcac caccgtcagt gaaaacgtte ctgctcectcac agatcacggg 15900
acgctaccgce tgcgcaacag catcggagga gtccagcgag tgaccgttac tgacgccaga 15960
cgccgecacct geccectacgt ttacaaggcece ttgggcatag tcectegecgeg cgtcectttee 16020
agccgcactt tttgagcaac accaccatca tgtccatcct gatctcaccce agcaataact 16080
ccggetgggg actgcectgege gegceccagca agatgttegg aggggcgagg aagcgttceg 16140
agcagcaccce cgtgcgegtg cgcgggcact tccgcecgecce ctggggagceg cacaaacgcecg 16200
gcecgegeggyg gcegcaccace gtggacgacg ccatcgacte ggtggtggag caggcgcecgca 16260
actacaggcce cgcggtctet accgtggacg cggccatcca gaccgtggtg cggggegcge 16320
ggcggtacge caagctgaag agccgccgga agcgegtgge ccgecgccac cgecgcecgac 16380
ccggggecge cgccaaacgce gecgecegegg ccectgctteg cecgggccaag cgcacgggee 16440
gccgegecege catgagggcece gcgegcecget tggccgcecgg catcaccgece gccaccatgg 16500
ccececegtac ccgaagacgce geggcecegecg ccgecgecge cgccatcagt gacatggcca 16560
gcaggcgeceg gggcaacgtg tactgggtge gcgactcecggt gaccggcacg cgcegtgcecceccg 16620
tgcgctteeg cecccecgegyg acttgagatg atgtgaaaaa acaacactga gtctectget 16680

gttgtgtgta tcccagegge ggcggcgcge gcagcegtcat gtccaagegce aaaatcaaag 16740
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aagagatgct ccaggtcgtce gegccggaga tctatgggce cccgaagaag gaagagcagg 16800
attcgaagcce ccgcaagata aagcgggtca aaaagaaaaa gaaagatgat gacgatgccg 16860
atggggaggt ggagttcctg cgcgccacgg cgcccaggcg cccggtgcag tggaagggee 16920
ggcgcgtaaa gcgegtectg cgecccggca cecgeggtggt cttcacgecce ggcgageget 16980
ccacccecggac tttcaagcge gtctatgacg aggtgtacgg cgacgaagac ctgctggage 17040
aggccaacga gcgcttcgga gagtttgett acgggaagceg tcagcgggcg ctggggaagg 17100
aggacctgct ggcgectgeceg ctggaccagg gcaaccccac ccccagtcetg aagcecegtga 17160
ccetgcagca ggtgcectgeeg agcagcegcac ccteccgagge gaageggggt ctgaagegeg 17220
agggcggcga cctggcecgecce accgtgcage tcatggtgece caagcggcag aggctggagg 17280
atgtgctgga gaaaatgaaa gtagaccccg gtctgcagcee ggacatcagg gtccgeccca 17340
tcaagcaggt ggcgccgggce ctcecggegtge agaccgtgga cgtggtcatc cccaccggca 17400
actccececge cgccgcecace actaccgcetg ccteccacgga catggagaca cagaccgatce 17460
ccgccgeage cgcagcecgceca gecgecgecg cgacctecte ggcggaggtg cagacggacce 17520
cctggetgee gecggcecgatg tcagetecccee gcecgegegteg cgggcgcagg aagtacggeg 17580
ccgccaacgce gctcectgeece gagtacgect tgcatcctte catcgegece accceegget 17640
accgaggcta tacctaccgce ccgcgaagag ccaagggtte cacccgcecegt ccccgecgac 17700
gcgeegeege caccacccge cgecgecgece gcagacgcca gceccgcactg gctecagtet 17760
ccgtgaggaa agtggcgege gacggacaca ccctggtget gecccagggeg cgctaccacce 17820
ccagcatcgt ttaaaagcct gttgtggtte ttgcagatat ggccctcact tgccgectcece 17880
gtttecceggt gecgggatac cgaggaggaa gatcgegceg caggaggggt ctggccggece 17940
gcggectgag cggaggcage cgcecgcgege accggceggceg acgcgcecacce agcecgacgca 18000
tgcgeggegyg ggtgctgececce ctgttaatce ccectgatege cgcecggcgatce ggcgecgtge 18060
ccgggatcecge ctcecegtggece ttgcaagegt cccagaggca ttgacagact tgcaaacttg 18120
caaatatgga aaaaaaaacc ccaataaaaa agtctagact ctcacgctcg cttggtcctg 18180
tgactatttt gtagaatgga agacatcaac tttgcgtcge tggccccgeg tcacggctceg 18240
cgeccegttee tgggacactg gaacgatatc ggcaccagca acatgagcgg tggcgectte 18300
agttggggct ctctgtggag cggcattaaa agtatcgggt ctgccgttaa aaattacggce 18360
tceecgggect ggaacagcag cacgggccag atgttgagag acaagttgaa agagcagaac 18420
ttccagcaga aggtggtgga gggcctggcece tccggcatca acggggtggt ggacctggece 18480
aaccaggccg tgcagaataa gatcaacagc agactggacce cccggcecgcece ggtggaggag 18540
gtgcecgeegyg cgctggagac ggtgtcccecce gatgggcegtg gcgagaagcg cccecgeggece 18600
gatagggaag agaccactct ggtcacgcag accgatgagc cgcccccgta tgaggaggcce 18660
ctgaagcaag gtctgcccac cacgcggcecce atcgcgecca tggccaccgg ggtggtggge 18720
cgccacaccce ccgccacget ggacttgect ccgeccgecg atgtgecgca gcagcagaag 18780

gcggcacage cgggceccgcee cgcgaccgec tcccecgttect cegecggtcece tcectgegecge 18840

gcggecageg gceccccgegg gggggtcegeg aggcacggca actggcagag cacgctgaac 18900
agcatcgtgg gtctgggggt geggtecgtg aagcgccgcee gatgctactg aatagettag 18960

ctaacgtgtt gtatgtgtgt atgcgcccta tgtcgcecgee agaggagctg ctgagtegee 19020
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gcegttegeg cgcccaccac caccgccact ccgcccectceca agatggcgac cccatcgatg 19080
atgccgcagt ggtcgtacat gcacatctceg ggccaggacg cctceggagta cctgagecce 19140
gggctggtge agttcgecccg cgccaccgag agctacttca gectgagtaa caagtttagg 19200
aaccccacgg tggcgcccac gcacgatgtg accaccgacce ggtctcageg cctgacgctg 19260
cggttcattc ccgtggaccyg cgaggacacc gcgtactegt acaaggcgcg gttcaccctg 19320
gcegtgggeg acaaccgcgt gctggacatg gectceccaccet actttgacat ccgeggggtg 19380
ctggaccggg gtcccacttt caagccectac tctggcaccg cctacaactce cctggecccece 19440
aagggcgctce ccaactcctg cgagtgggag caagaggaaa ctcaggcagt tgaagaagca 19500
gcagaagagg aagaagaaga tgctgacggt caagctgagg aagagcaagc agctaccaaa 19560
aagactcatg tatatgctca ggctcccctt tctggcgaaa aaattagtaa agatggtctg 19620
caaataggaa cggacgctac agctacagaa caaaaaccta tttatgcaga ccctacattc 19680
cagcccgaac cccaaatcgg ggagtceccag tggaatgagg cagatgctac agtcgecgge 19740
ggtagagtgc taaagaaatc tactcccatg aaaccatgct atggttccta tgcaagaccce 19800
acaaatgcta atggaggtca gggtgtacta acggcaaatg cccagggaca gctagaatct 19860
caggttgaaa tgcaattctt ttcaacttct gaaaacgccce gtaacgaggc taacaacatt 19920
cagcccaaat tggtgctgta tagtgaggat gtgcacatgg agaccccgga tacgcacctt 19980
tcttacaagce ccgcaaaaag cgatgacaat tcaaaaatca tgctgggtca gcagtccatg 20040
cccaacagac ctaattacat cggcttcaga gacaacttta tcggcctcat gtattacaat 20100
agcactggca acatgggagt gcttgcaggt caggcctcecte agttgaatge agtggtggac 20160
ttgcaagaca gaaacacaga actgtcctac cagctcttge ttgattccat gggtgacaga 20220
accagatact tttccatgtg gaatcaggca gtggacagtt atgacccaga tgttagaatt 20280
attgaaaatc atggaactga agacgagctc cccaactatt gtttcecctet gggtggcata 20340
ggggtaactg acacttacca ggctgttaaa accaacaatg gcaataacgg gggccaggtg 20400
acttggacaa aagatgaaac ttttgcagat cgcaatgaaa taggggtggg aaacaatttc 20460
gctatggaga tcaacctcag tgccaacctg tggagaaact tcctgtactce caacgtggceg 20520
ctgtacctac cagacaagct taagtacaac ccctccaatg tggacatctc tgacaacccce 20580
aacacctacg attacatgaa caagcgagtg gtggccccgg ggctggtgga ctgctacatce 20640
aacctgggcg cgcgctggte getggactac atggacaacg tcaacccctt caaccaccac 20700
cgcaatgcgg gectgcecgeta cecgctecatg ctectgggca acgggcgcta cgtgecectte 20760
cacatccagg tgccccagaa gttcectttgee atcaagaacce tcectectcect gecgggctcee 20820
tacacctacg agtggaactt caggaaggat gtcaacatgg tcctccagag ctctetgggt 20880
aacgatctca gggtggacgg ggccagcatc aagttcgaga gcatctgcect ctacgccacce 20940
ttectteccca tggcccacaa cacggcectcee acgctcgagg ccatgcectcag gaacgacacce 21000
aacgaccagt ccttcaatga ctacctctcec gccgccaaca tgctctacce catacccgee 21060
aacgccacca acgtccccat ctccatcccee tcegegcaact gggceggectt cecgcggetgg 21120
gccttcaccee gectcaagac caaggagacce ccctecectgg gctecgggatt cgacccctac 21180
tacacctact cgggctccat tceccctacctg gacggcacct tctacctcaa ccacacttte 21240

aagaaggtct cggtcacctt cgactcectceg gtcagctgge cgggcaacga ccgtetgete 21300
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acccccaacg agttcgagat caagcegctceg gtcgacgggg agggctacaa cgtggceccag 21360
tgcaacatga ccaaggactg gttcctggte cagatgctgg ccaactacaa catcggctac 21420
cagggcttct acatcccaga gagctacaag gacaggatgt actceccttcett caggaacttce 21480
cagcccatga gccggcaggt ggtggaccag accaagtaca aggactacca ggaggtggge 21540
atcatccacc agcacaacaa ctcgggctte gtgggctace tcgcccccac catgegcgag 21600
ggacaggcct accccgccaa ctteccctat cecgctcatag gcaagaccgce ggtcecgacage 21660
atcacccaga aaaagttcct ctgcgaccgce accctctgge gcatcccctt ctceccagcaac 21720
ttcatgtcca tgggtgcget ctcecggacctg ggccagaact tgctctacge caactecgee 21780
cacgcecteg acatgacctt cgaggtcgac cccatggacg agceccaccct tectctatgtt 21840
ctgttcgaag tectttgacgt ggtccgggte caccagccge accgcggcegt catcgagacce 21900
gtgtacctge gtacgcecctt cteggccecgge aacgccacca cctaaagaag caagccgcag 21960
tcatcgecge ctgcatgceg tegggttcecca ccgagcaaga gctcagggcece atcgtcagag 22020
acctgggatg cgggccctat tttttgggca ccttcgacaa gcgcttccect ggectttgtet 22080
cceccacacaa gcectggectge gecatcegtca acacggecgg ccgcgagacce gggggcegtge 22140
actggctgge cttcegectgg aacccgegcet ccaaaacatg cttectettt gaccectteg 22200
gcttttegga ccagecggcte aagcaaatct acgagttcga gtacgagggce ttgetgegte 22260
gcagcgccat cgcctecteg cccgacceget gegtcaccecet cgaaaagtcce acccagaccg 22320
tgcaggggcce cgactcggec gectgeggte tcettcectgetg catgtttetg cacgectttg 22380
tgcactggcce tcagagtccc atggaccgca accccaccat gaacttgctg acgggggtge 22440
ccaactccat gctccagage ccccaggtceg agcccaccect gcecgecgcaac caggagcage 22500
tctacagett cctggagege cactcgectt acttceccgecg ccacagcgca cagatcagga 22560
gggccaccte cttetgecac ttgcaagaga tgcaagaagg gtaataacga tgtacacact 22620
ttttttectca ataaatggca tetttttatt tatacaagct ctctggggta ttcatttcce 22680
accaccaccce geccgttgteg ccatctgget ctatttagaa atcgaaaggg ttctgeccggg 22740
agtcgeegtg cgccacgggce agggacacgt tgcgatactg gtagcegggtg ccccacttga 22800
actcgggcac caccaggcga ggcagctcgg ggaagtttte gctccacagg ctgcgggtca 22860
gcaccagcege gttcatcagg tcgggcgceg agatcttgaa gtcgcagttg gggecgecge 22920
cctgegegeg cgagttgegg tacaccgggt tgcagcactg gaacaccaac agcgecgggt 22980
gcttcacget ggccagcacg ctgceggtegg agatcagcte ggcgtccagg tceccteccgegt 23040
tgctcagcge gaacggggtce atcttgggca cttgccgece caggaagggce gegtgecceg 23100
gtttcgagtt gcagtcgcag cgcagcggga tcagcaggtg cccgtgcccg gacteggegt 23160
tggggtacag cgcgcgcatg aaggcctgca tctggcggaa ggccatctgg gecttggege 23220
cctccgagaa gaacatgceg caggacttgce ccgagaactg gtttgegggg cagctggcegt 23280
cgtgcaggca gcagcgcgeg teggtgttgg cgatctgcac cacgttgcge ccccaccggt 23340
tcttcacgat cttggccttg gacgattgct ccttcagege gcecgcetgceceeg ttcectegetgg 23400
tcacatccat ctcgatcaca tgttccettgt tcaccatgct gctgccgtge agacacttca 23460
gctegececte cgteteggtg cageggtget geccacagcge gcagceccgtg ggctcgaaag 23520

acttgtaggt cacctccgeg aaggactgca ggtacccctg caaaaagcgg cccatcatgg 23580
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tcacgaaggt cttgttgctg ctgaaggtca gctgcagcce gcggtgctece tegttcagee 23640
aggtcttgca cacggccgec agcgectceca cctggteggg cagcatcttg aagttcacct 23700
tcagctcatt ctccacgtgg tacttgtcca tcagcgtgcg cgccgectcece atgcecttet 23760
cccaggcecga caccagcggce aggctcacgg ggttcttcac catcaccgtg gecgecgect 23820
ccgecgeget ttegetttee geccegetgt tetettecte ttectectet tectegecge 23880
cgcccacteg cagccccege accacggggt cgtcecttectg caggcgcectge accttgeget 23940
tgcecgttgeg cecctgcecttyg atgcgcacgg gcgggttgcet gaagcccacce atcaccageg 24000
cggcctette ttgctegtece tegcectgtcecca gaatgaccte cggggagggg gggttggtca 24060
tcetcagtac cgaggcacge ttetttttet tceectggggge gttegeccage tecgeggctg 24120
cggccgetge cgaggtcgaa ggccgagggce tgggcgtgeg cggcaccagce gegtectgeg 24180
agccgtecte gtcectecteg gactcgagac ggaggcgggce ccgcttette gggggegege 24240
ggggcggegy aggeggegge ggcgacggag acggggacga gacatcegtece agggtgggtg 24300
gacggcggge cgcgcecgcegt ccgegcectegg gggtggtcte gegetggtcece tcectteccgac 24360
tggccatcte ccactgctece ttcectectata ggcagaaaga gatcatggag tctctcatge 24420
gagtcgagaa ggaggaggac agcctaaccg ccccctcectga gecctcecacce accgeccgceca 24480
ccaccgccaa tgccgceccgeg gacgacgcgce ccaccgagac caccgccagt accaccctcee 24540
ccagcgacgce acccceccgete gagaatgaag tgctgatcga gcaggacccg ggttttgtga 24600
gcggagagga ggatgaggtg gatgagaagg agaaggagga ggtcgccgcec tcagtgccaa 24660
aagaggataa aaagcaagac caggacgacg cagataagga tgagacagca gtcgggcggg 24720
ggaacggaag ccatgatgct gatgacggct acctagacgt gggagacgac gtgctgctta 24780
agcacctgca ccgccagtge gtcategtcet gcgacgcegcet gcaggagcgce tgcgaagtge 24840
ccetggacgt ggcggaggte agccgcegect acgagcggca cctcettegeg ccgcacgtge 24900
ccecccaagceg ccgggagaac ggcacctgceg agcccaacce gcgtcectcaac ttctacccgg 24960
tcttegeggt acccgaggtyg ctggcecacct accacatctt tttcecaaaac tgcaagatce 25020
ccetetectyg cecgegecaac cgcacccgceg ccgacaaaac cctgaccctg cggcagggeg 25080
cccacatacc tgatatcgec tetctggagg aagtgcccaa gatcttcgag ggtcteggte 25140
gcgacgagaa acgggcggcg aacgctctge acggagacag cgaaaacgag agtcactcecgg 25200
gggtgctggt ggagctcgag ggcgacaacg cgcgectgge cgtactcaag cgcagcatag 25260
aggtcaccca ctttgcctac ccggcgctca acctgcccecce caaggtcatg agtgtggtca 25320
tgggcgagct catcatgcge cgcgeccagce ccctggecge ggatgcaaac ttgcaagagt 25380
cctececgagga aggcectgecce geggtcageg acgagcagct ggcgegcetgg ctggagacce 25440
gcgaccceege gcagctggag gageggcegca agctcatgat ggccgceggtg ctggtcaccg 25500
tggagctcga gtgtctgcag cgcttetteg cggaccccga gatgcagcege aagctcecgagg 25560
agaccctgca ctacacctte cgccagggct acgtgcgcca ggcectgcaag atctccaacg 25620
tggagctctyg caacctggte tectacctgg gcatcctgca cgagaaccge ctcgggcaga 25680
acgtcctgca ctccaccecte aaaggggagg cgcgccgcga ctacatccge gactgegect 25740
acctcttect ctgctacacce tggcagacgg ccatgggggt ctggcagcag tgcctggagg 25800

agcgcaacct caaggagctg gaaaagctcce tcaagcgcac cctcagggac ctctggacgg 25860
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gcttcaacga gegeteggtg gcegeccgege tggcggacat catctttece gagegectge 25920
tcaagaccct gcagcagggce ctgcccgact tcaccagcca gagcatgctg cagaacttca 25980
ggactttcat cctggagcge tcgggcatcce tgccggccac ttgcectgcgeg ctgceccageg 26040
acttcgtgece catcaagtac agggagtgcc cgccgccegcet ctggggcecac tgctacctet 26100
tccagetgge caactaccte gectaccact cggacctcat ggaagacgtg agcggcgagg 26160
gcctgectega gtgeccactge cgctgcaacce tcectgcacgec ccaccgctcet ctagtctgca 26220
acccgcagcet gcectcagcgag agtcagatta tcggtacctt cgagectgcag ggtcectcge 26280
ctgacgagaa gtccgcggcet ccagggctga aactcactce ggggctgtgg acttecgect 26340
acctacgcaa atttgtacct gaggactacc acgcccacga gatcaggttc tacgaagacc 26400
aatccecgece geccaaggceg gagctcaccg cctgcecgtcecat cacccagggg cacatcctgg 26460
gccaattgca agccatcaac aaagcccgcec gagagttctt gctgaaaaag ggtegggggg 26520
tgtacctgga cccccagtec ggcgaggagce taaacccgct acccccgcecg ccgceccage 26580
agcgggacct tgcttcccag gatggcacce agaaagaagce agcagcecgcce gecgecgcecg 26640
cagccataca tgcttctgga ggaagaggag gaggactggg acagtcaggc agaggaggtt 26700
tcggacgagg agcaggagga gatgatggaa gactgggagg aggacagcag cctagacgag 26760
gaagcttcag aggccgaaga ggtggcagac gcaacaccat cgccctecggt cgcagcccce 26820
tcgececgggge cectgaaate ctceccgaacce agcaccagceg ctataaccte cgctectceg 26880
gcgeeggege cacccgeccg cagacccaac cgtagatggg acaccacagg aaccggggtce 26940
ggtaagtcca agtgccecgcee gccgccaccg cagcagcagce agcagcagcg ccagggctac 27000
cgctegtgge gecgggcacaa gaacgccata gtcgectget tgcaagactg cgggggcaac 27060
atctcttteg ceccgecgett ccectgctatte caccacgggg tcecgectttece ccgcaatgte 27120
ctgcattact accgtcatct ctacagccce tactgcageg gcgacccaga ggcggcageg 27180
gcagccacag cggcgaccac cacctaggaa gatatcctec gcecgggcaaga cagcggcage 27240
agcggcecagg agacccgegg cagcagceggce gggagcggtg ggcgcactge gectetegee 27300
caacgaaccc ctctcgacce gggagctcag acacaggatce ttccccactt tgtatgccat 27360
cttccaacag agcagaggcc aggagcagga gctgaaaata aaaaacagat ctctgegcte 27420
cctcacccge agcetgtctgt atcacaaaag cgaagatcag cttceggcgca cgctggagga 27480
cgcggaggca ctcttcagca aatactgcge gctcactcett aaagactage tccgegcecccect 27540
tctcgaattt aggcgggaga aaactacgtc atcgccggcece gccgcccage ccgcccagee 27600
gagatgagca aagagattcc cacgccatac atgtggagct accagccgca gatgggactce 27660
gcggegggag cggcccagga ctactccacce cgcatgaact acatgagcgce gggaccccac 27720
atgatctcac aggtcaacgg gatccgcgcece cagcgaaacce aaatactgct ggaacaggceg 27780
gccatcacceg ccacgccccg ccataatcte aacccccgaa attggccecgce cgecectcegtg 27840
taccaggaaa cccccteege caccaccgta ctacttecege gtgacgccca ggccgaagte 27900
cagatgacta actcaggggc gcagctcecgceg ggcggcttte gtcacggggce geggecgcte 27960
cgaccaggta taagacacct gatgatcaga ggccgaggta tccagctcaa cgacgagtcg 28020
gtgagctcett cgctcecggtcect ccgteccggac ggaactttec agectcecgeecgg atccggecge 28080

tcttegttca cgcceccgeca ggcgtacctg actctgcaga cctegtecte ggagecccge 28140
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tceggeggca tcggaacccet ccagttegtg gaggagtteg tgccctceggt ctacttcaac 28200
ccettetegg gacctececegg acgctacccee gaccagttca ttcecgaactt tgacgeggtg 28260
aaggactcgg cggacggcta cgactgaatg tcaggtgtcg aggcagagca gcttegectg 28320
agacacctcg agcactgceg ccgccacaag tgcttcecgece geggttcectgg tgagttetge 28380
tactttcagce tacccgagga gcataccgag gggccggcegce acggcgtcecg cctgaccacce 28440
cagggcgagg ttacctgttce cctcatccgg gagtttacce tccgteccect gectagtggag 28500
cgggagceggg gtccectgtgt cctaactatce gcctgcaact gceccctaacce tggattacat 28560
caagatcttt gctgtcatct ctgtgctgag tttaataaac gctgagatca gaatctactg 28620
gggctecctgt cgccatcecctg tgaacgccac cgtcttcacce caccccgacce aggceccaggce 28680
gaacctcacc tgcggtctge atcggagggce caagaagtac ctcacctggt acttcaacgg 28740
cacccececttt gtggtttaca acagcttcga cggggacgga gtctccecctga aagaccaget 28800
ctcecggtete agctactcecca tccacaagaa caccaccctce caactcecttece ctceccecctacct 28860
gccgggaace tacgagtgcg tcaccggcceg ctgcacccac ctcacccgece tgatcgtaaa 28920
ccagagcttt ccgggaacag ataactccct ctteccccaga acaggaggtg agctcaggaa 28980
actcceeggg gaccagggceg gagacgtacce ttcgaccctt gtggggttag gattttttat 29040
taccgggttg ctggctcttt taatcaaagt ttccttgaga tttgttcttt ccttectacgt 29100
gtatgaacac ctcaacctcce aataactcta ccctttcectte ggaatcaggt gacttctcetg 29160
aaatcgggct tggtgtgctg cttactcectgt tgattttttt ccttatcata ctcagectte 29220
tgtgcctcag gectegecgee tgctgcegcac acatctatat ctactgetgg ttgctcaagt 29280
gcaggggtceg ccacccaaga tgaacaggta catggtccta tcgatcctag gecctgectgge 29340
cctggeggece tgcagcecgecg ccaaaaaaga gattaccttt gaggagcccg cttgcaatgt 29400
aactttcaag cccgagggtg accaatgcac caccctegte aaatgcgtta ccaatcatga 29460
gaggctgcege atcgactaca aaaacaaaac tggccagttt gcggtctata gtgtgtttac 29520
gccecggagac ccctctaact actcetgtcac cgtcttceccag ggcggacagt ctaagatatt 29580
caattacact ttcccttttt atgagttatg cgatgcggtce atgtacatgt caaaacagta 29640
caacctgtgg cctcecectete cccaggegtg tgtggaaaat actgggtcett actgetgtat 29700
ggctttcgeca atcactacgce tcgctctaat ctgcacggtg ctatacataa aattcaggca 29760
gaggcgaatc tttatcgatg aaaagaaaat gccttgatceg ctaacaccgg ctttcectatct 29820
gcagaatgaa tgcaatcacc tcecctactaa tcaccaccac cctecttgeg attgecccatg 29880
ggttgacacg aatcgaagtg ccagtggggt ccaatgtcac catggtgggc cccgccggca 29940
attccaccct catgtgggaa aaatttgtcc gcaatcaatg ggttcatttce tgctctaacc 30000
gaatcagtat caagcccaga gccatctgeg atgggcaaaa tctaactctg atcaatgtge 30060
aaatgatgga tgctgggtac tattacgggc agcggggaga aatcattaat tactggcgac 30120
cccacaagga ctacatgctg catgtagtcg aggcacttce cactaccacc cccactacca 30180
cctetececac caccaccacc actactacta ctactactac tactactact actaccacta 30240
ccgctgeceg ccataccege aaaagcacca tgattagcac aaagccccect cgtgctcact 30300
ccecacgecgg cgggcccate ggtgcgacct cagaaaccac cgagctttge ttctgccaat 30360

gcactaacgc cagcgctcat gaactgtteg acctggagaa tgaggatgtc cagcagagct 30420
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ccgcttgect gacccaggag getgtggage ccecgttgcect gaagcagatc ggtgattcaa 30480
taattgactc ttcttctttt geccactccecg aataccctcece cgattctact ttccacatca 30540
cgggtaccaa agaccctaac ctctcetttet acctgatget getgetcetgt atctetgtgg 30600
tctettecge getgatgtta ctggggatgt tcetgctgect gatctgceccge agaaagagaa 30660
aagctcgetce tcagggccaa ccactgatge ccttceccecta ccccccggat tttgcagata 30720
acaagatatg agctcgctgce tgacactaac cgctttacta gcctgegctce taacccttgt 30780
cgcttgegac tcgagattcc acaatgtcac agctgtggca ggagaaaatg ttactttcaa 30840
ctccacggcece gatacccagt ggtcgtggag tggctcaggt agctacttaa ctatctgcaa 30900
tagctccact tccceccggca tatccccaac caagtaccaa tgcaatgcca gectgttcac 30960
cctcatcaac gectteccacce tggacaatgg actctatgta ggctatgtac cctttggtgg 31020
gcaaggaaag acccacgctt acaacctgga agttcgccag cccagaacca ctacccaage 31080
ttctececcace accaccacca ccaccaccat caccagcagce agcagcagca gcagccacag 31140
cagcagcagc agattattga ctttggtttt ggccagctca tctgccgcta cccaggccat 31200
ctacagctct gtgcccgaaa ccactcagat ccaccgccca gaaacgacca ccgccaccac 31260
cctacacacc tccagcgatc agatgccgac caacatcacce cccttggcte ttcaaatggg 31320
acttacaagc cccactccaa aaccagtgga tgcggccgag gtctceccgece tegtcaatga 31380
ctgggcegggg ctgggaatgt ggtggttcecge cataggcatg atggcgctcect gectgettet 31440
gctetggete atctgctgce tcecaccgcag gcgagcecaga ccccccatct atagacccat 31500
cattgtcctg aaccccgata atgatgggat ccatagattg gatggcctga aaaacctact 31560
tttttetttt acagtatgat aaattgagac atgcctcgca ttttettgta catgttcecctt 31620
ctcccacctt ttcectggggtg ttcectacgetg gceccgectgtgt ctcacctgga ggtagactge 31680
ctctcaccct tcactgtcta cctgetttac ggattggtca ccctcactet catctgcage 31740
ctaatcacag taatcatcgc cttcatccag tgcattgatt acatctgtgt gecgcctecgeca 31800
tacttcagac accacccgca gtaccgagac aggaacattg cccaacttct aagactgcte 31860
taatcatgca taagactgtg atctgccttce tgatcctcectg catcctgcece accctcacct 31920
cctgccagta caccacaaaa tctccgegca aaagacatge ctectgcecge ttcacccaac 31980
tgtggaatat acccaaatgc tacaacgaaa agagcgagct ctccgaagct tggctgtatg 32040
gggtcatctg tgtcttagtt ttectgcagca ctgtctttge cctcataatc tacccctact 32100
ttgatttggg atggaacgcg atcgatgcca tgaattaccce cacctttcce gcacccgaga 32160
taattccact gcgacaagtt gtaccegttg tcgttaatca acgcccccca tecccecctacge 32220
ccactgaaat cagctacttt aacctaacag gcggagatga ctgacgccct agatctagaa 32280
atggacggca tcagtaccga gcagcgtcte ctagagaggce gcaggcaggce ggctgagcaa 32340
gagcgcctceca atcaggagct ccgagatctce gttaacctge accagtgcaa aagaggcatc 32400
ttttgtetgg taaagcaggc caaagtcacc tacgagaaga ccggcaacag ccaccgcecte 32460
agttacaaat tgcccaccca gcgccagaag ctggtgctca tggtgggtga gaatcccate 32520
accgtcaccce agcactcggt agagaccgag gggtgtctge actccccctg teggggtcca 32580
gaagacctct gcaccctggt aaagaccctg tgcggtctca gagatttagt cccctttaac 32640

taatcaaaca ctggaatcaa taaaaagaat cacttactta aaatcagaca gcaggtctct 32700
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gtccagttta ttcagcagca cctecttececce ctecteccaa ctectggtact ccaaacgect 32760
tctggeggca aacttcectec acaccctgaa gggaatgtca gattcecttget cctgteccte 32820
cgcacccact atcttcatgt tgttgcagat gaagcgcacce aaaacgtctg acgagagctt 32880
caacccegtg taccecctatg acacggaaag cggccctece tceccegtecctt tectcacccece 32940
tcecttegtyg tecteccgatyg gattceccaaga aagtccccce ggggtectgt ctcectgaacct 33000
ggccgagecece ctggtcactt cccacggcat gectcgecctg aaaatgggaa gtggcctcecte 33060
cctggacgac gctggcaacc tcacctcectca agatatcacce accgctagec ctceccectcaa 33120
aaaaaccaag accaacctca gcctagaaac ctcatcccce ctaactgtga gcacctcagg 33180
cgeccctecace gtagcageeg cecgcteccect ggcggtggcee ggcacctcecece tcaccatgca 33240
atcagaggcce cccctgacag tacaggatgc aaaactcacce ctggccacca aaggccccct 33300
gaccgtgtet gaaggcaaac tggccttgca aacatcggec ccgctgacgg ccgetgacag 33360
cagcaccctce acagtcagtg ccacaccacc ccttagcaca agcaatggca gcttgggtat 33420
tgacatgcaa gcccccattt acaccaccaa tggaaaacta ggacttaact ttggcgctce 33480
cctgcatgtg gtagacagcec taaatgcact gactgtagtt actggccaag gtcttacgat 33540
aaacggaaca gccctacaaa ctagagtctc aggtgcccte aactatgaca catcaggaaa 33600
cctagaattg agagctgcag ggggtatgcg agttgatgca aatggtcaac ttatccttga 33660
tgtagcttac ccatttgatg cacaaaacaa tctcagcctt aggcttggac agggacccct 33720
gtttgttaac tctgcccaca acttggatgt taactacaac agaggcctct 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 tgcggcagtc aggtgttgge 34140
cagcgtttet gttttatctg taaaaggtag ccttgcgecce atcagtggca cagtaactag 34200
tgctcagatt gtcctcagat ttgatgaaaa tggagttcta ctaagcaatt cttcccttga 34260
ccectcaatac tggaactaca gaaaaggtga ccttacagag ggcactgcat ataccaacgce 34320
agtgggattt atgcccaacc tcacagcata cccaaaaaca cagagccaaa ctgctaaaag 34380
caacattgta agtcaggttt acttgaatgg ggacaaatcc aaacccatga ccctcaccat 34440
taccctcaat ggaactaatg aaacaggaga tgccacagta agcacttact ccatgtcatt 34500
ctcatggaac tggaatggaa gtaattacat taatgaaacg ttccaaacca actccttcac 34560
cttctectac atcgcccaag aataaaaagc atgacgctgt tgatttgatt caatgtgttt 34620
ctgttttatt ttcaagcaca acaaaatcat tcaagtcatt cttccatctt agcttaatag 34680
acacagtagc ttaatagacc cagtagtgca aagccccatt ctagcttata gatcagacag 34740
tgataattaa ccaccaccac caccatacct tttgattcag gaaatcatga tcatcacagg 34800
atcctagtcet tcaggccgec cecteectee caagacacag aatacacagt cctctecccece 34860
cgactggctt taaataacac catctggttg gtcacagaca tgttcttagg ggttatattce 34920

cacacggtct cctgccgege caggcegcetceg tcecggtgatgt tgataaactce tecccggcage 34980
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tcgctcaagt tcacgtcget gtccagegge tgaacctecg gctgacgcga taactgtgeg 35040
accggcetget ggacgaacgg aggccgcgcece tacaaggggg tagagtcata atccteggte 35100
aggatagggc ggtgatgcag cagcagcgag cgaaacatct gctgcecgecg cecgctecgte 35160
cggcaggaaa acaacacgcc ggtggtctcee tccgcgataa tccgcaccge ccgcagcate 35220
agcttecteg ttcectecgege gcagcaccte acccttatcet cgctcaaatce ggcgcagtag 35280
gtacagcaca gcaccacgat gttattcatg atcccacagt gcagggcgct gtatccaaag 35340
ctcatgecgg gaaccaccge ccccacgtgg ccatcgtace acaagcgcac gtaaatcaag 35400
tgtcgaccce tcatgaacgce gectggacaca aacattactt ccttgggcat gttgtaattce 35460
accacctccece ggtaccagat aaacctcectgg ttgaacaggg caccttccac caccatcctg 35520
aaccaagagg ccagaacctg cccaccggct atgcactgca gggaacccgg gttggaacaa 35580
tgacaatgca gactccaagg ctcgtaaccg tggatcatce ggctgctgaa ggcatcgatg 35640
ttggcacaac acagacacac gtgcatgcac tttctcatga ttagcagctc ttccectegte 35700
aggatcatat cccaaggaat aacccattct tgaatcaacg taaaacccac acagcaggga 35760
aggcctegca cataactcac gttgtgcatg gtcagcgtgt tgcattccgg aaacagcgga 35820
tgatcctecca gtatcgagge gegggtcectcece ttcectcacagg gaggtaaagg gtccectgetg 35880
tacggactgc gccgggacga ccgagatcgt gttgagegta gtgtcatgga aaagggaacg 35940
ccggacgtgg tcatacttcet tgaagcagaa ccaggttcege gegtggcagg cctecttgeg 36000
tctgeggtet cgccegtctag ctegeteegt gtgatagttg tagtacagcce actcccgcag 36060
agcgtcecgagg cgcaccctgg ctteccggate tatgtagact cecgtecttgca cecgcggccct 36120
gataatatcc accaccgtag aataagcaac acccagccaa gcaatacact cgctctgcga 36180
gcggcagaca ggaggagcgg gcagagatgg gagaaccatg ataaaaaact ttttttaaag 36240
aatattttcc aattcttcga aagtaagatc tatcaagtgg cagcgctccce ctceccactgge 36300
gcggtcaaac tctacggcca aagcacagac aacggcattt ctaagatgtt ccttaatgge 36360
gtccaaaaga cacaccgctce tcaagttgca gtaaactatg aatgaaaacc catccggctg 36420
attttccaat atagacgcgc cggcagcgtce caccaaacce agataatttt cttctetcca 36480
gcggtttacg atctgtctaa gcaaatccct tatatcaagt ccgaccatgc caaaaatctg 36540
ctcaagagcg ccctceccacct tcatgtacaa gcagcgcatce atgattgcaa aaattcaggt 36600
tcttcagaga cctgtataag attcaaaatg ggaacattaa caaaaattcc tctgtegecge 36660
agatcccecttce gcagggcaag ctgaacataa tcagacaggt ccgaacggac cagtgaggcce 36720
aaatccccac caggaaccag atccagagac cctatactga ttatgacgcg catactcggg 36780
gctatgctga ccagcecgtage gccgatgtag gegtgctgca tgggcggcga gataaaatge 36840
aaagtgctgg ttaaaaaatc aggcaaagcc tcgcgcaaaa aagctaacac atcataatca 36900
tgctcatgca ggtagttgca ggtaagctca ggaaccaaaa cggaataaca cacgattttce 36960
ctctcaaaca tgacttcgeg gatactgcgt aaaacaaaaa attataaata aaaaattaat 37020
taaataactt aaacattgga agcctgtctc acaacaggaa aaaccacttt aatcaacata 37080
agacgggcca cgggcatgcec ggcatagccg taaaaaaatt ggtccccgtg attaacaagt 37140
accacagaca gctccceggt catgtegggg gtcatcatgt gagactctgt atacacgtcet 37200

ggattgtgaa catcagacaa acaaagaaat cgagccacgt agcccggagg tataatcacc 37260
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cgcaggcgga ggtacagcaa aacgaccccece ataggaggaa tcacaaaatt agtaggagaa 37320
aaaaatacat aaacaccaga aaaaccctgt tgctgaggca aaatagcgcc ctcccgatce 37380
aaaacaacat aaagcgcttc cacaggagca gccataacaa agacccgagt cttaccagta 37440
aaagaaaaaa gatctctcaa cgcagcacca gcaccaacac ttcgcagtgt aaaaggccaa 37500
gtgccgagag agtatatata ggaataaaaa gtgacgtaaa cgggcaaagt ccaaaaaacg 37560
cccagaaaaa ccgcacgcga acctacgccce cgaaacgaaa gccaaaaaac actagacact 37620
ccetteegge gtcaacttece gettteccac gctacgtcac ttcecccccecggt caaacaaact 37680
acatatccecg aacttccaag tcgccacgcece caaaacaccg cctacaccte ceccgeccgee 37740
ggcecegceeee cggaccegcee tceeegecceg cgccgeccat ctcattatca tattggette 37800
aatccaaaat aaggtatatt attgatgatg 37830
<210> SEQ ID NO 2

<211> LENGTH: 36571

<212> TYPE: DNA

<213> ORGANISM: Chimpanzee adenovirus

<400> SEQUENCE: 2

catcatcaat aatatacctc aaacttttgg tgegegttaa tatgcaaatg agetgtttga 60

atttggggat gcggggcget gattggetge gggagceggeg accgttaggg geggggceggy 120

tgacgttttyg atgacgtgge cgtgaggegg agecggtttg caagttceteg tgggaaaagt 180
gacgtcaaac gaggtgtggt ttgaacacgg aaatactcaa ttttccecgeg ctetetgaca 240
ggaaatgagg tgtttctggg cggatgcaag tgaaaacggg ccattttege gegaaaactg 300
aatgaggaag tgaaaatctg agtaattteg cgtttatgge agggaggagt atttgccgag 360
ggccgagtag actttgaccg attacgtggg ggtttcgatt accgtatttt tcacctaaat 420
ttcegegtac ggtgtcaaag tceggtgttt ttacgtagge gtcagetgat cgcecagggta 480
tttaaacctyg cgctcactag tcaagaggece actcttgagt gecagegagt agagttttet 540
ccteecgegee gegagtcaga tctacacttt gaaagatgag gecacttgaga gacctgecceg 600
gtaatgtttt cctggctact gggaacgaga ttctggaatt ggtggtggac gecatgatgg 660
gtgacgacce tcccgagece cctaccccat ttgaggegece ttegetgtac gatttgtatg 720
atctggaggt ggatgtgecce gagaacgace ccaacgagga ggcggtgaat gatttgttta 780
gegatgeege getgetgget gecgagcagyg ctaatacgga ctttggetca gacagegatt 840
ctteteteca taccccgaga cecggcagag gtgagaaaaa gatccecgag cttaaagggg 900
aagagctcga cctgegetge tatgaggaat gettgectece gagegatgat gaggaggacg 960

aggaggcgat tcgagetgea gegaaccagg gagtgaaage tgcgggcgaa agetttagece 1020

tggactgtcce tactctgccecce ggacacggct gtaagtcttg tgaatttcat cgcatgaata 1080

ctggagataa gaatgtgatg tgtgccctgt gctatatgag agcttacaac cattgtgttt 1140

acagtaagtg tgattaactt tagttgggaa ggcagagggt gactgggtgc tgactggttt 1200

atttatgtat atgtttttta tgtgtaggtc ccgtctctga cgcagatgag acccccactt 1260

cagagtgcat ttcatcaccc ccagaaattg gcgaggaacc gcccgaagat attattcata 1320

gaccagttgce agtgagagtc accgggcgga gagcagctgt ggagagtttg gatgacttge 1380

tacagggtgg ggatgaacct ttggacttgt gtacccggaa acgccccagg cactaagtgce 1440
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cacacatgtg tgtttactta aggtgatgtc agtatttata gggtgtggag tgcaataaaa 1500
tcegtgttga ctttaagtge gtggtttatg actcaggggt ggggactgtg ggtatataag 1560
caggtgcaga cctgtgtggt cagttcagag caggactcat ggagatctgg acggtcttgg 1620
aagactttca ccagactaga cagctgctag agaactcatc ggagggagtce tcecttacctgt 1680
ggagattctg ctteggtggg cctcectageta agctagtcta tagggccaag caggattata 1740
aggatcaatt tgaggatatt ttgagagagt gtcctggtat ttttgactct ctcaacttgg 1800
gccatcagte tcactttaac cagagtattc tgagagccct tgacttttcce actecctggcea 1860
gaactaccge cgcggtagce ttttttgect ttatccttga caaatggagt caagaaaccce 1920
atttcagcag ggattaccgt ctggactgct tagcagtagce tttgtggaga acatggaggt 1980
gccagcgect gaatgcaatce tccggctact tgccagtaca gecggtagac acgctgagga 2040
tcctgagtet ccagtcacce caggaacacce aacgccgeca gcagecgcag caggagcage 2100
agcaagagga ggaccgagaa gagaacccga gagecggtet ggaccctecyg gtggeggagg 2160
aggaggagta gctgacttgt ttcccgagct gcgecgggtg ctgactaggt cttceccagtgg 2220
acgggagagg gggattaagc gggagaggca tgaggagact agtcacagaa ctgaactgac 2280
tgtcagtctg atgagccgca ggcgceccaga atcggtgtgg tggcatgagg tgcagtcegca 2340
ggggatagat gaggtctcgg tgatgcatga gaaatattcc ctagaacaag tcaagacttg 2400
ttggttggag cctgaggatg attgggaggt agccatcagg aattatgcca agctagctct 2460
gaagccagac aagaagtaca agattaccaa actgattaat atcagaaatt cctgctacat 2520
ttcagggaat ggggccgagg tggagatcag tacccaggag agggtggcct tcagatgcetg 2580
catgatgaat atgtacccgg gggtggtggg catggaggga gtcaccttta tgaacgcgag 2640
gttcaggggc gatgggtata atggggtggt ctttatggcc aacaccaagc tgacagtgca 2700
cggatgctcce ttcectttgget tcaataacat gtgcatcgag gecctggggca gtgtttcagt 2760
gaggggatgc agtttttcag ccaactggat gggggtcgtyg ggcagaacca agagcaaggt 2820
gtcagtgaag aaatgcctgt tcgagaggtg ccacctgggg gtgatgagcg agggcgaagce 2880
caaagtcaaa cactgcgcct ctactgagac gggctgcettt gtgctgatca agggcaatgce 2940
ccaagtcaag cataacatga tctgtggggce ctecggatgag cgcggctacce agatgctgac 3000
ctgcegeceggt gggaacagcece atatgetgge caccgtgecat gtgacctege accceccgcaa 3060
gacatggccec gagttcgage acaacgtcat gacccgctge aatgtgcacc tgggctcececg 3120
ccgaggcatg ttcatgcect accagtgcaa catgcaattt gtgaaggtgce tgctggagcece 3180
cgatgccatg tccagagtga gectgacggg ggtgtttgac atgaatgtgg agatgtggaa 3240
aattctgaga tatgatgaat ccaagaccag gtgccgggcce tgcgaatgcg gaggcaagca 3300
cgccaggett cagcccgtgt gtgtggaggt gacggaggac ctgcgaccceg atcatttggt 3360
gttgtcctge aacgggacgg agttcggctce cagcggggaa gaatctgact agagtgagta 3420
gtgtttgggyg gaggtggagg gcctggatga ggggcagaat gactaaaatc tgtgttttte 3480
tgcgcagcag catgagcgga agcgcectcect ttgagggagg ggtattcage ccttatctga 3540
cggggcegtet cccctectgg gegggagtge gtcagaatgt gatgggatcce acggtggacg 3600
gcecggecegt gcageccgceg aactcttcaa cecctgaccta cgcgaccctg agetectegt 3660

cegtggacge agetgecgee geagetgetg ctteegecge cagegecgtyg cgeggaatgg 3720
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ccetgggege cggctactac agetctetgg tggccaactce gagttccacce aataatcccg 3780
ccagectgaa cgaggagaag ctgctgetge tgatggecca getegaggee ctgacccage 3840
gectgggega getgacccag caggttgete agetgcagge ggagacgegyg geegeggttg 3900
ccacggtgaa aaccaaataa aaaatgaatc aataaataaa cggagacggt tgttgatttt 3960
aacacagagt cttgaatctt tatttgattt ttcgcgecgeg gtaggccctg gaccaccggt 4020
ctcgatcatt gagcaccecgg tggatctttt ccaggacccg gtagaggtgg gcettggatgt 4080
tgaggtacat gggcatgagc ccgtccecggg ggtggaggta gcectccattge agggectegt 4140
gctegggggt ggtgttgtaa atcacccagt catagcaggg gcegcagggcg tggtgctgca 4200
cgatgtcecctt gaggaggaga ctgatggcca cgggcagcecce cttggtgtag gtgttgacga 4260
acctgttgag ctgggaggga tgcatgcggg gggagatgag atgcatcttg gectggatct 4320
tgagattggc gatgttcceg cccagatcce gcecgggggtt catgttgtge aggaccacca 4380
gcacggtgta tccggtgcac ttggggaatt tgtcatgcaa cttggaaggg aaggcgtgaa 4440
agaatttgga gacgcccttg tggccgeccca ggttttecat gecactcatce atgatgatgg 4500
cgatgggccce gtgggcggceg gectgggcaa agacgttteg ggggtcggac acatcgtagt 4560
tgtggtectg ggtgagcteg tcataggcca ttttaatgaa tttggggcgg agggtgcccg 4620
actgggggac gaaggtgccc tcgatcccgg gggcgtagtt geccctecgcag atctgcatcet 4680
cccaggectt gageteggag ggggggatca tgtccacctg cggggegatyg aaaaaaacgg 4740
tttcegggge gggggagatyg agcectgcgceccg aaagcaggtt ccggagcagce tgggacttgce 4800
cgcageeggt ggggecgtag atgacccega tgaceggetg caggtggtag ttgagggaga 4860
gacagctgec gtectegegg aggagggggg ccacctcegtt catcatctcecg cgcacatgcea 4920
tgttctegeg cacgagttcec gecaggaggce gctegceccecce cagcgagagg agctcttgcea 4980
gcgaggcgaa gtttttcage ggcettgagece cgtcggccat gggcattttg gagagggtcet 5040
gttgcaagag ttccagacgg tcccagagct cggtgatgtg ctcectagggca tctecgatceca 5100
gcagacctee tegtttegeg ggttggggeg actgcgggag tagggcacca ggcgatgggce 5160
gtccagcgag gccagggtcee ggtectteca gggtecgcagyg gteccgegtca gegtggtete 5220
cgtcacggtg aaggggtgcg cgccgggctg ggegcttgeg agggtgcget tcaggctcat 5280
ccggcectggte gagaaccgcet cccggtegge gcecectgtgeg teggccaggt agcaattgag 5340
catgagttcg tagttgagcg cctcecggecge gtggcccettg gegcecggaget tacctttgga 5400
agtgtgtceg cagacgggac agaggaggga cttgagggeg tagagettgg gggcgaggaa 5460
gacggactcg ggggegtagg cgtecgegee gcagctggeg cagacggtet cgeactecac 5520
gagccaggtyg aggtcggggce ggteggggtce aaaaacgagg tttecctecegt gcetttttgat 5580
gcgtttetta cctetggtet ccatgagete gtgtcecccecge tgggtgacaa agaggctgte 5640
cgtgtececeg tagaccgact ttatgggccg gtectcecgage ggggtgccge ggtcectegte 5700
gtagaggaac cccgeccact ccgagacgaa ggcccgggte caggccagca cgaaggaggce 5760
cacgtgggag gggtagcggt cgttgtccac cagcgggtcecce accttctceca gggtatgcaa 5820
gcacatgtcc ccctegtceca catccaggaa ggtgattgge ttgtaagtgt aggccacgtg 5880
accgggggte ccggecgggg gggtataaaa gggggeggge cectgetegt cctcactgte 5940

ttccggateg ctgtccagga gegccagcetg ttggggtagg tattcecctet cgaaggcggg 6000
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catgacctcg gecactcaggt tgtcagtttc tagaaacgag gaggatttga tattgacggt 6060
gcecgttggag acgectttca tgagccecte gtccatctgg tcagaaaaga cgatcttttt 6120
gttgtcgage ttggtggcga aggagccgta gagggcgttyg gagagcagcet tggcgatgga 6180
gcgecatggte tggttectttt ccttgtegge gegctecttyg geggcgatgt tgagcectgcac 6240
gtactcgege gccacgcact tccattceggg gaagacggtg gtgagctegt cgggcacgat 6300
tctgaccecge cagcecgceggt tgtgcagggt gatgaggtcecce acgctggtgg ccacctegece 6360
gegeagggge tegttggtee agcagaggeyg cccgeccttg cgegagcaga aggggggeag 6420
cgggtecage atgagetegt cgggggggte ggegtcecacg gtgaagatge cgggcaggag 6480
ctcggggteg aagtagctga tgcaggtgce cagatcgtcecce agcecgccgctt gecagtegeg 6540
cacggecage gegegetegt aggggetgag gggegtgece cagggeatgg ggtgegtgag 6600
cgeggaggeg tacatgecge agatgtegta gacgtagagg ggctcctega ggacgcecgat 6660
gtaggtgggg tagcagcgce cceccgcecggat getggegcege acgtagtegt acagcetegtg 6720
cgagggcgceg aggagccceceg tgccgaggtt ggagegttge ggcettttegg cgcggtagac 6780
gatctggegyg aagatggcgt gggagttgga ggagatggtg ggcctctgga agatgttgaa 6840
gtgggcgtgg ggcaggccga ccgagtcecct gatgaagtgg gcegtaggagt cctgcagett 6900
ggcgacgagce tcggcggtga cgaggacgtce cagggcgcag tagtcgaggg tctettggat 6960
gatgtcgtac ttgagctgge ccttetgett ccacagcteg cggttgagaa ggaactcectte 7020
gcggtectte cagtactctt cgagggggaa cccgtectga teggcacggt aagagcccac 7080
catgtagaac tggttgacgg ccttgtaggc gcagcagccc ttctccacgg ggagggcgta 7140
agcttgegeg gecttgcgeca gggaggtgtg ggtgagggceg aaggtgtcge gcaccatgac 7200
tttgaggaac tggtgcttga agtcgaggtc gtcgcagecg ccectgcectcee agagttggaa 7260
gtcegtgege ttettgtagg cggggttggg caaagcgaaa gtaacatcgt tgaagaggat 7320
cttgeccegeg cggggcatga agttgegagt gatgeggaaa ggetggggea ccteggecceg 7380
gttgttgatg acctgggcgg cgaggacgat ctcgtcgaag ccgttgatgt tgtgcccgac 7440
gatgtagagt tccacgaatc gcgggcagcece cttgacgtgg ggcagcttct tgagctegte 7500
gtaggtgagc tcggceggggt cgctgagecce gtgctgcteg agggcccagt cggcgacgtyg 7560
ggggttggeyg ctgaggaagg aagtccagag atccacggece agggcggtet geaageggte 7620
ccggtactga cggaactgcect ggcccacggce catttttteg ggggtgacge agtagaaggt 7680
gcgggggteg ccegtgccage ggtceccactt gagttggagg gcecgaggtcegt gggcgagcetce 7740
gacgagegge gggtccccegg agagtttcat gaccagcatg aaggggacga getgettgec 7800
gaaggaccece atccaggtgt aggtttccac atcgtaggtg aggaagagcec ttteggtgeg 7860
aggatgcgag ccgatgggga agaactggat ctecctgccac cagttggagg aatggctgtt 7920
gatgtgatgg aagtagaaat gccgacggcg cgccgagcac tcegtgcttgt gtttatacaa 7980
gcgtecgeag tgctcegcaac gctgcacggg atgcacgtge tgcacgagcet gtacctgggt 8040
tcetttgacg aggaatttca gtgggcagtg gagegctgge ggctgcatcet ggtgcetgtac 8100
tacgtccetgg ccatcggegt ggccatcgte tgcectcgatg gtggtcatge tgacgagecce 8160
gegegggagyg caggtccaga ccteggeteg gacgggtegg agagegagga cgagggegeg 8220

caggceggag ctgtecaggg tectgagacyg ctgeggagte aggtcagtgg gcageggegg 8280
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cgegeggttg acttgcagga gettttecag ggegecgeggg aggtccagat ggtacttgat 8340
ctccacggeg cegttggtgg cgacgtccac ggettgcagg gtccegtgece ccetggggegce 8400
caccacecgtg cccegtttet tettgggecgg cggceggetece atgcttagaa geggeggcga 8460
ggacgcgege cgggcggcag gggcggetcg gggcccggag gcaggggcegg caggggcacyg 8520
teggegeege gegegggeag gttetggtac tgegecegga gaagactgge gtgagegacg 8580
acgcgacggt tgacgtcctg gatctgacge ctetgggtga aggccacggg acccgtgagt 8640
ttgaacctga aagagagttc gacagaatca atttcggtat cgttgacggc ggcctgccgce 8700
aggatctctt gcacgtcgece cgagttgtce tggtaggcga tctceggtcat gaactgectceg 8760
atctcectect cctgaaggte tecgeggcecg gcgegctega cggtggcecge gaggtegttg 8820
gagatgcgge ccatgagctg cgagaaggcg ttcatgccgg cctegttecca gacgeggetyg 8880
tagaccacgg ctcegttggg gtecgegegeg cgcatgacca cctgggcgag gttaagetceg 8940
acgtggcgeg tgaagaccgce gtagttgcag aggcgctggt agaggtagtt gagecgtggtg 9000
gcgatgtget cggtgacgaa gaagtacatg atccagcggce ggagcggcat ctcgctgacy 9060
tcgcccaggg cttcecaageg cteccatggte tcecgtagaagt ccacggcgaa gttgaaaaac 9120
tgggagttgc gcgccgagac ggtcaactce tcectceccagaa gacggatgag ctcecggcgatg 9180
gtggcgcgceca cctegegete gaaggccccg gggggctcecet cttettecat ctectectece 9240
tcttectect ccactaacat ctettcectact tectectcag gaggcggcegg cgggggaggyg 9300
geectgegte geeggeggeg cacgggcaga cggtcegatga agegetcegat ggtcetecceg 9360
cgeceggegac gcatggtete ggtgacggeg cgecegtect cgeggggecyg cagegtgaag 9420
acgccgeoge gcatctecag gtggecgeeg ggggggtete cgttgggeag ggagagggeg 9480
ctgacgatgc atcttatcaa ttggcccgta gggactccge gcaaggacct gagcgtcetceg 9540
agatccacgg gatccgaaaa ccgctgaacg aaggettega gecagtegea gtegcaaggt 9600
aggctgagcce cggtttcttg ttettegggt atttggtegg gaggcgggeg ggcgatgetg 9660
ctggtgatga agttgaagta ggcggtcctg agacggcgga tggtggcgag gagcaccagg 9720
tcettgggee cggcettgetyg gatgcecgcaga cggtcecggceca tgccccaggce gtggtcectga 9780
cacctggcga ggtcecttgta gtagtectge atgagccget ctacgggcac gtcectecteg 9840
cecegegegge cgtgcatgeg cgtgageceg aaccegeget geggetggac gagegecagg 9900
tcggcgacga cgcgctcegge gaggatggcece tgctggatcect gggtgagggt ggtctggaag 9960
tcgtcgaagt cgacgaagceg gtggtaggct ccggtgttga tggtgtagga gcagttggece 10020
atgacggacc agttgacggt ctggtggccg gggcgcacga gctcegtggta cttgaggcge 10080
gagtaggcgce gcgtgtcgaa gatgtagteg ttgcaggtgce gcacgaggta ctggtatccg 10140
acgaggaagt gcggcggcegg ctggceggtag agcggccate gcecteggtgge gggggegcecg 10200
ggcgcgaggt cctecgagcat gaggcggtgg tagccgtaga tgtacctgga catccaggtg 10260
atgcecggegg cggtggtgga ggcgcgeggg aactcgegga cgcggttceca gatgttgege 10320
agcggcagga agtagttcat ggtggccgceg gtctggeccg tgaggcgcege gcagtegtgg 10380
atgctctaga catacgggca aaaacgaaag cggtcagcgg ctcgactccg tggcctggag 10440
gctaagcgaa cgggttggge tgcgcgtgta ccccggtteg aatctcgaat caggctggag 10500

ccgcagctaa cgtggtactg gcactceccegt ctcgacccaa gcectgctaac gaaacctcca 10560
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ggatacggag gcgggtcegtt ttttggectt ggtcgetggt catgaaaaac tagtaagcge 10620
ggaaagcggce cgcccgcgat ggctcecgetge cgtagtctgg agaaagaatc gccagggttg 10680
cgttgeggtyg tgcceccggtt cgagectcag cgctcecggtge cggcecggatt ccgcggctaa 10740
cgtgggegtyg gectgeccegt cgtttcecaag accecttage cagcecgactt ctccagttac 10800
ggagcgagec cctettttte ttgtgttttt geccagatgca tcccgtactg cggcagatge 10860
gcceecacee tccaccacaa ccgeccctac cgcagcagca gcaacagceccg gcgettcectge 10920
ccecgeccca gcagcagcag ccagcecacta ccgeggeggce cgceccgtgage ggagecggeg 10980
ttcagtatga cctggccttyg gaagagggcg aggggctgge gcggctgggg gegtegtege 11040
cggagcggca cccgegcegtyg cagatgaaaa gggacgctcecg cgaggcectac gtgcccaage 11100
agaacctgtt cagagacagg agcggcgagg agcccgagga gatgcgcegece tecccgettee 11160
acgcggggcyg ggagctgegg cgcggcectgg accgaaagceg ggtgctgagg gacgaggatt 11220
tcgaggegga cgagctgacg gggatcagcece ccgcgcecgege gcacgtggece geggcecaacce 11280
tggtcacggce gtacgagcag accgtgaagg aggagagcaa ctttcaaaaa tccttcaaca 11340
accacgtgcg cacgctgatce gegcgcegagg aggtgaccct gggcectgatg cacctgtggg 11400
acctgctgga ggccatcgtg cagaacccca cgagcaagcce gctgacggceg cagctgttte 11460
tggtggtgca gcacagtcgg gacaacgaga cgttcaggga ggcgctgctg aatatcaccg 11520
agcccgaggg ccgctggete ctggacctgg tgaacattct gcagagcatce gtggtgcagg 11580
agcgcgggcet gecgetgtec gagaagetgg cggccatcaa cttceteggtg ctgagectgg 11640
gcaagtacta cgctaggaag atctacaaga ccccgtacgt gcccatagac aaggaggtga 11700
agatcgacgg gttttacatg cgcatgaccc tgaaagtgct gaccctgage gacgatctgg 11760
gggtgtaccg caacgacagg atgcaccgceg cggtgagcge cagccgccgg cgcgagctga 11820
gcgaccagga gctgatgcac agectgcage gggccctgac cggggccggg accgaggggg 11880
agagctactt tgacatgggc gcggacctgce gctggcagcece cagcecgcecgg gecttggaag 11940
ctgcecggegg cgtgccctac gtggaggagg tggacgatga ggaggaggag ggcgagtacce 12000
tggaagactg atggcgcgac cgtatttttg ctagatgcag caacagccac cgccgectcece 12060
tgatccegeg atgcgggegg cgctgcagag ccagccgtcee ggcattaact cctcggacga 12120
ttggacccag gccatgcaac gcatcatggce gctgacgacce cgcaatcccg aagcctttag 12180
acagcagcct caggccaacc ggctctegge catcctggag geccecgtggtge cctcecgegete 12240
gaaccccacg cacgagaagg tgctggccat cgtgaacgceg ctggtggaga acaaggccat 12300
ccgcggcegac gaggcecgggce tggtgtacaa cgcgctgcetg gagcegegtgg cccgctacaa 12360
cagcaccaac gtgcagacga acctggaccg catggtgacc gacgtgcgcg aggcggtgte 12420
gcagcgcgag cggttccace gcgagtcgaa cctgggctec atggtggege tgaacgectt 12480
cctgagcacg cagcccgceca acgtgceccceg gggccaggag gactacacca acttcatcag 12540
cgegetgegg ctgatggtgg ccgaggtgcece ccagagcgag gtgtaccagt cggggecgga 12600
ctacttcecttc cagaccagtc gccagggctt gcagaccgtg aacctgagcc aggctttcaa 12660
gaacttgcag ggactgtggg gcgtgcaggce cccggtcggg gaccgcgcga cggtgtcgag 12720
cctgctgacg ccgaactege gectgcetget gcectgctggtyg gecgeccttceca cggacagegg 12780

cagcgtgagce cgcgactegt acctgggcta cctgcttaac ctgtaccgeg aggccatcgg 12840
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gcaggcgcac gtggacgagce agacctacca ggagatcacc cacgtgagcc gcgegcetggg 12900
ccaggaggac ccgggcaacc tggaggccac cctgaactte ctgctgacca accggtcgca 12960
gaagatcceg ccccagtacg cgctgagcac cgaggaggag cgcatcctgce gctacgtgca 13020
gcagagcgtg gggctgttcee tgatgcagga gggggccacg cccagcgcecg cgctcgacat 13080
gaccgcgege aacatggagce ccagcatgta cgcccgcaac cgcccgttca tcaataaget 13140
gatggactac ttgcatcggg cggccgccat gaactcggac tactttacca acgccatctt 13200
gaacccgecac tggctceccge cgeccgggtt ctacacgggce gagtacgaca tgcccgacce 13260
caacgacggg ttcctgtggg atgacgtgga cagcagcgtg ttctecgceccecge gtcccaccac 13320
caccgtgtgg aagaaagagg gcggggaccg gcggccgtcee tcggegetgt cecggtegege 13380
gggtgctgee geggeggtge ccgaggcecge cagccceccttt ccgagcectge cctttteget 13440
gaacagcgtg cgcagcagcg agctgggteg gcectgacgcgg ccgecgcectge tgggcgagga 13500
ggagtacctg aacgactcct tgttgaggcc cgagcgcgaa aagaacttcc ccaataacgg 13560
gatagagagc ctggtggaca agatgagccg ctggaagacg tacgcgcacg agcacaggga 13620
cgagcceccecga gctagcageg caggcacccg tagacgccag cggcacgaca ggcagegggg 13680
tctggtgtgg gacgatgagg attccgccga cgacagcage gtgttggact tgggtgggag 13740
tggtggtggt aacccgtteg ctcacttgceg cccccgtate gggcegectga tgtaagaatce 13800
tgaaaaataa aaaacggtac tcaccaaggc catggcgacc agcgtgcegtt cttctetgtt 13860
gtttgtagta gtatgatgag gcgcgtgtac ccggagggtce ctecctceccte gtacgagage 13920
gtgatgcagc aggcggtggce ggcggcgatg cagcccccge tggaggcgcece ttacgtgcece 13980
ccgecggtace tggcgcectac ggaggggcgg aacagcatte gttactcgga getggcacce 14040
ttgtacgata ccacccggtt gtacctggtg gacaacaagt cggcggacat cgcctegetg 14100
aactaccaga acgaccacag caacttcctg accaccgtgg tgcagaacaa cgatttcacce 14160
cccacggagg ccagcaccca gaccatcaac tttgacgage gctcegeggtg gggcggccag 14220
ctgaaaacca tcatgcacac caacatgccc aacgtgaacg agttcatgta cagcaacaag 14280
ttcaaggcge gggtgatggt ctcecgcgcaag acccccaacg gggtcacagt aacagatggt 14340
agtcaggacg agctgaccta cgagtgggtg gagtttgage tgcccgaggg caacttctceg 14400
gtgaccatga ccatcgatct gatgaacaac gccatcatcg acaactactt ggcecggtgggg 14460
cggcagaacg gggtgctgga gagcgacatc ggcgtgaagt tcgacacgcg caacttccgg 14520
ctgggcetggg acccecgtgac cgagcetggtg atgecgggceg tgtacaccaa cgaggectte 14580
caccccgaca tecgtectget geccggetge ggcgtggact tcaccgagag ccgcctcage 14640
aacctgcetgg gcatccgcaa geggcagcecce ttccaggagg gcttceccagat cctgtacgag 14700
gacctggagg ggggcaacat cccecgcecgetce ttggatgteg aagectacga gaaaagcaag 14760
gaggatagca ccgccgtgge taccgccgeg actgtggcag atgccactgt caccagggge 14820
gatacattcg ccacccaggce ggaggaagca gccgccctag cggcgaccga tgatagtgaa 14880
agtaagatag ttatcaagcc ggtggagaag gacagcaagg acaggagcta caacgttcta 14940
tcggatggaa agaacaccgce ctaccgcagce tggtacctgg cctacaacta cggcgacccece 15000
gagaagggcg tgcgctcecctg gacgctgcte accacctcecgg acgtcacctg cggegtggag 15060

caagtctact ggtcgctgcec cgacatgatg caagacccgg tcaccttcecg ctceccacgegt 15120
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caagttagca actacccggt ggtgggcgcece gagctcctge ccgtcectacte caagagcette 15180
ttcaacgagc aggccgtcta ctecgcagcag ctgcgcgect tcacctceget cacgcacgte 15240
ttcaaccgct tccccgagaa ccagatccte gtcecgceecege ccgegeccac cattaccacce 15300
gtcagtgaaa acgttcctge tctcacagat cacgggaccce tgccgctgceg cagcagtatce 15360
cggggagtcce agcgcgtgac cgtcactgac gccagacgcce gcacctgccce ctacgtctac 15420
aaggccectgg gecgtagtege gecgegegte ctctcgagee gcaccttcta aaaaatgtcece 15480
attctcatct cgcccagtaa taacaccggt tggggcctge gcgcegeccag caagatgtac 15540
ggaggcgcte gccaacgcte cacgcaacac cccgtgcegeg tgcgcecgggca cttecgeget 15600
ccetggggeg cectcaaggg tegegtgege tcegegcacca ccgtcgacga cgtgatcgac 15660
caggtggtgg ccgacgcgceg caactacacg cccgccgecg cgceccgecte caccgtggac 15720
gcecgtcateg acagegtggt ggcecgacgeg cgccggtacg cccgcgccaa gagecggcegg 15780
cggcgcatcg cccggcggca ccggagcace cccgccatge gecgeggcegeg agecttgetg 15840
cgcagggcca ggcgcacggg acgcagggcece atgctcaggg cggccagacg cgcggectcee 15900
ggcagcagca gcgcecggcag gacccgcaga cgcgeggceca cggcggceggce ggceggccate 15960
gccagcatgt ccecgececgeg gcgeggcaac gtgtactggg tgcgcgacgce cgcecaccggt 16020
gtgcgecgtge ccgtgcgcac ccgeccceecct cgcacttgaa gatgctgact tcgegatgtt 16080
gatgtgtcec agcggcgagg aggatgtcca agcgcaaata caaggaagag atgctccagg 16140
tcatcgegece tgagatctac ggcccecegegyg cggcggtgaa ggaggaaaga aagcccecgca 16200
aactgaagcg ggtcaaaaag gacaaaaagg aggaggaaga tgtggacgga ctggtggagt 16260
ttgtgcgecga gttcecgceccecee cggcggcgceyg tgcagtggceyg cgggcggaaa gtgaaaccgg 16320
tgctgeggece cggcaccacg gtggtcettca cgcccggega gegttecgge tecgectcecca 16380
agcgctecta cgacgaggtg tacggggacg aggacatcct cgagcaggcg gcecgagegte 16440
tgggcgagtt tgcttacggc aagcgcagcce gccccgegece cttgaaagag gaggceggtgt 16500
ccatceceget ggaccacggce aaccccacgce cgagcctgaa gccggtgacce ctgcagcagg 16560
tgctgccgag cgcggcgeceg cgccggggct tcaagcgcga gggcggcgag gatctgtace 16620
cgaccatgca gctgatggtg cccaagcgcece agaagctgga ggacgtgctg gagcacatga 16680
aggtggaccce cgaggtgcag cccgaggtca aggtgcggcce catcaagcag gtggecccgg 16740
gcctgggegt gcagaccgtg gacatcaaga tccccacgga gceccatggaa acgcagaccg 16800
agcccgtgaa geccagcacce agcaccatgg aggtgcagac ggatccecctgg atgccecggcge 16860
cggcttecac caccactcge cgaagacgca agtacggcgce ggccagcectg ctgatgccca 16920
actacgcgcet gecatccttec atcatcccca cgcecgggcta ccgceggcacg cgcttetace 16980
gcggctacag cagccgecge aagaccacca cccgecgeceg ccegtcecgeecge accegcecgca 17040
gcaccaccge gacttcecgcee gcegecttgg tgcggagagt gtaccgcagce gggcegtgage 17100
ctectgaccct gecgegegeg cgctaccacce cgagcatcge catttaacte tgccgtegee 17160
tcettgecaga tatggcccte acatgecgcece tcecgegtece cattacggge taccgaggaa 17220
gaaagccgeg ccgtagaagg ctgacgggga acgggctgeg tcgeccatcac caccggcegge 17280
ggcgecgcecat cagcaagcgg ttggggggag gcttectgece cgcgctgatce cccatcatcg 17340

ccgcggegat cggggcgatce cccggcatag cttecgtgge ggtgcaggece tectcagegee 17400
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actgagacac agcttggaaa atttgtaata aaaaaatgga ctgacgctcc tggtectgtg 17460
atgtgtgttt ttagatggaa gacatcaatt tttcgtcecct ggcaccgcga cacggcacge 17520
ggcecgtttat gggcacctgg agcgacatcg gcaacagcca actgaacggg ggcgcecttca 17580
attggagcag tctctggagce gggcttaaga atttcgggtce cacgctcaaa acctatggca 17640
acaaggcgtg gaacagcagc acagggcagg cgctgaggga aaagctgaaa gagcagaact 17700
tccagcagaa ggtggtcgat ggcctggect cgggcatcaa cggggtggtg gacctggcecca 17760
accaggccgt gcagaaacag atcaacagcc gcctggacge ggtcccgcecce geggggtceceg 17820
tggagatgcce ccaggtggag gaggagctgce ctcccctgga caagcgcggce gacaagcgac 17880
cgegteccga cgcggaggag acgctgctga cgcacacgga cgagccgcecce ccgtacgagg 17940
aggcggtgaa actgggtctg cccaccacgce ggcccgtgge gectectggece accggggtge 18000
tgaaacccag cagcagcagc agccagcccg cgaccctgga cttgectceca cctcecgecccet 18060
ccacagtggce taagcccctg cecgececggtgg ccecgtecgegte gecgegeccee cgaggecgee 18120
cccaggcgaa ctggcagagce actctgaaca gcatcgtggg tctgggagtg cagagtgtga 18180
agcgcecgecg ctgctattaa aagacactgt agcgcttaac ttgcttgtet gtgtgtatat 18240
gtatgtcege cgaccagaag gaggaggaag aggcgcgteg ccgagttgca agatggccac 18300
cccatcgatg ctgccccagt gggcgtacat gcacatcgce ggacaggacg cttcggagta 18360
cctgagteceg ggtctggtge agttcecgecceg cgccacagac acctacttca gtctggggaa 18420
caagtttagg aaccccacgg tggcacccac gcacgatgtg accaccgacc gcagccagceg 18480
gctgacgetyg cgcttegtge ccgtggaccg cgaggacaac acctactcgt acaaagtgcg 18540
ctacacgctg geccecgtgggeg acaaccgcgt gctggacatg gccagcacct actttgacat 18600
ccgeggegtyg ctggatcggg gecccagcett caaaccctac tccggcaccg cctacaacag 18660
cctggetece aagggagcgce ccaacacctce acagtggata accaaagaca atggaactga 18720
taagacatac agttttggaa atgctccagt cagaggattg gacattacag aagagggtct 18780
ccaaatagga accgatgagt cagggggtga aagcaagaaa atttttgcag acaaaaccta 18840
tcagcctgaa cctcagcttg gagatgagga atggcatgat actattggag ctgaagacaa 18900
gtatggaggc agagcgctta aacctgccac caacatgaaa ccctgctatg ggtetttege 18960
caagccaact aatgctaagg gaggtcaggc taaaagcaga accaaggacg atggcactac 19020
tgagcctgat attgacatgg ccttcectttga cgatcgcagt cagcaagcta gtttcagtcce 19080
agaacttgtt ttgtatactg agaatgtcga tctggacacc ccggataccc acattattta 19140
caaacctggce actgatgaaa caagttcttce tttcaacttg ggtcagcagt ccatgcccaa 19200
cagacccaac tacattggct tcagagacaa ctttatcggg ctcatgtact acaacagcac 19260
tggcaatatg ggtgtactgg ccggtcaggc ctcccagetg aatgetgtgg tggacttgca 19320
ggacagaaac actgaactgt cctaccagct cttgcttgac tctectgggtg acagaaccag 19380
gtatttcagt atgtggaatc aggcggtgga cagctatgac cccgatgtgc gcattattga 19440
aaatcacggt gtggaggatg aactccccaa ctattgctte cctttgaatg gtgtgggett 19500
tacagataca ttccagggaa ttaaggttaa aactacaaat aacggaacag caaatgctac 19560
agagtgggaa tctgatacct ctgtcaataa tgctaatgag attgccaagg gcaatccttt 19620

cgccatggag atcaacatcc aggccaacct gtggcggaac ttcectctacg cgaacgtgge 19680
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gctgtaccetyg cccgactect acaagtacac geccggccaac atcacgctgce ccaccaacac 19740
caacacctac gattacatga acggccgcegt ggtggcgecce tcgetggtgg acgcctacat 19800
caacatcggg gcgcgctggt cgctggaccce catggacaac gtcaacccct tcaaccacca 19860
ccgcaacgceg ggcectgceget accgctcecat gctectggge aacgggceget acgtgecctt 19920
ccacatccag gtgccccaaa agtttttcecge catcaagage ctectgctece tgccegggte 19980
ctacacctac gagtggaact tccgcaagga cgtcaacatg atcctgcaga gctcectcgg 20040
caacgacctg cgcacggacg gggcctceccat cgccttcace agcatcaacc tctacgccac 20100
cttcttecece atggcgcaca acaccgcecte cacgctcgag gccatgcectge gcaacgacac 20160
caacgaccag tccttcaacg actacctcte ggcggccaac atgctctacce ccatcccgge 20220
caacgccacc aacgtgccca tetccatccee ctecgcgcaac tgggccgect tecgeggatg 20280
gtcecttcacg cgcctcaaga ccecgcgagac geccctegcecte ggctcecegggt tcgaccceccta 20340
cttegtetac tecgggcteca teccctacct cgacggcacce ttctacctca accacacctt 20400
caagaaggtc tccatcacct tcgactceccte cgtcagetgg cccggcaacg accgectcect 20460
gacgcccaac gagttcgaaa tcaagcgcac cgtcgacgga gaggggtaca acgtggccca 20520
gtgcaacatg accaaggact ggttcctggt ccagatgctg gcccactaca acatcggcta 20580
ccagggcttce tacgtgcceg agggctacaa ggaccgcatg tactccttet teccgcaactt 20640
ccagcceccatg agccgccagg tcegtggacga ggtcaactac aaggactacc aggccgtcac 20700
cctggectac cagcacaaca actcgggcett cgtecggctac ctcecgecgcecca ccatgegcecca 20760
gggccagecece taccccgceca actacccecta ceccgetcate ggcaagagceg ccgtegcecag 20820
cgtcacccag aaaaagttcc tectgcgaccg ggtcatgtgg cgcatcccect tectccagcaa 20880
cttcatgtce atgggcgcgce tcaccgacct cggccagaac atgctctacg ccaactccge 20940
ccacgcgcta gacatgaatt tcgaagtcga ccccatggat gagtccacce ttcectetatgt 21000
tgtcttegaa gtcttcgacyg tegteccgagt gcaccagece caccgeggceg tcatcgagge 21060
cgtctacctg cgcacgcect tetecggecgg caacgccace acctaagcect cttgettett 21120
gcaagatgac ggcctgtgge tccggcgagce aggagctcag ggccatccte cgcgacctgg 21180
gctgegggece ctacttectg ggcacctteg acaagegctt cccgggattce atggccccecge 21240
acaagctggce ctgcgccatce gtcaacacgg ccggccgcga gaccgggggce gagcactgge 21300
tggccttege ctggaacceg cgcacccaca cctgctacct cttcegacccece ttegggttet 21360
cggacgagcg cctcaagcag atctaccagt tcgagtacga gggcctgctg cgccgcageg 21420
ccetggecac cgaggaccge tgcgtcaccce tggaaaagtce cacccagacce gtgcagggte 21480
cgegetegge cgcectgeggg ctettetget gcatgttect gecacgectte gtgcactgge 21540
ccgaccgcecce catggacaag aaccccacca tgaacttgcet gacgggggtg cccaacggca 21600
tgctccagte geccccaggtyg gaacccacce tgcgccgcaa ccaggaggcg ctctaccget 21660
tcetcaacge ccactceccgece tacttteget cccaccgege gcgcatcgag aaggccaccg 21720
ccttecgaccg catgaatcaa gacatgtaaa ctgtgtgtat gtgaatgctt tattcataat 21780
aaacagcaca tgtttatgcc accttcectcectg aggctctgac tttatttaga aatcgaaggg 21840
gttectgecegyg cteteggegt gcceccgeggg cagggatacg ttgcggaact ggtacttggg 21900

cagccacttg aactcgggga tcagcagctt cggcacgggg aggtcgggga acgagtcget 21960
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ccacagcttg cgcgtgagtt gcagggcgcece cagcaggtcg ggcgcggata tcttgaaatce 22020
acagttggga cccgcgttet gegcgegaga gttgcggtac acggggttge agcactggaa 22080
caccatcagg gccgggtget tcacgcectcege cagcaccgte gegteggtga tgccctceccac 22140
gtccagatcece tceggegttgg ccatcccgaa gggggtcate ttgcaggtct gccecgeccccat 22200
gctgggcacyg cagccgggct tgtggttgca atcgcagtgce agggggatca gcatcatctg 22260
ggcctgcteg gagctcatge ccgggtacat ggcecttcatg aaagcectcca gctggcggaa 22320
ggcectgctge gecttgecge ccteggtgaa gaagaccceeg caggacttgce tagagaactg 22380
gttggtggceg cagccggcgt cgtgcacgca gcagegcgeg tegttgttgg ccagectgcac 22440
cacgctgecge ccccagceggt tetgggtgat cttggceccegg teggggttet ccttcagege 22500
gcgetgeceeg ttetegetceg ccacatccat ctcecgatcegtg tgctecttet ggatcatcac 22560
ggtcececgtge aggcaccgca gcttgcecte ggctteggtg catccgtgca gccacagege 22620
gcageccggtyg cactcccagt tcecttgtggge gatctgggag tgcgagtgca cgaagccctg 22680
caggaagcgg cccatcatcg cggtcagggt cttgttgectg gtgaaggtca gecgggatgcee 22740
gcggtgctec tegttcacat acaggtggca gatgcggcgg tacacctcecgce cctgetcecggg 22800
catcagctgg aaggcggact tcaggtcgcet ctceccacgegg taccgcectcca tcagcagegt 22860
catgacttcc atgcccttet cccaggccga aacgatcgge aggctcaggg ggttettcac 22920
cgttgtcatce ttagtcgceg ccgccgaggt cagggggtcg ttcectegtcecca gggtctcaaa 22980
cactcgettg cecgtecttet cggtgatgceg cacgggggga aagctgaagce ccacggccge 23040
cagctectee tecggectgece tttegtecte gcectgtectgg ctgatgtett gcaaaggcac 23100
atgcttggte ttgcggggtt tetttttggg cggcagagge ggcggcggag acgtgetggg 23160
cgagcgcgag ttctecgctca ccacgactat ttcecttcettet tggecgtegt ccgagaccac 23220
gcggeggtag gcatgectcet tectggggcag aggcggaggce gacgggctcet cgeggttcegg 23280
cgggcggctyg gcagagccece ttceccgegtte gggggtgege tcectggegge getgcetctga 23340
ctgacttecct cecgceggcecegg ccattgtgtt ctectaggga gcaagcatgg agactcagece 23400
atcgtcegeca acatcgccat ctgcccecccecge cgccgcecgac gagaaccagce agcagcagaa 23460
tgaaagctta accgcccege cgcccagcece cacctcecgac gceccgecggcecoce cagacatgca 23520
agagatggag gaatccatcg agattgacct gggctacgtg acgcccgcegg agcacgagga 23580
ggagctggca gcgegetttt cageccccecgga agagaaccac caagagcagce cagagcagga 23640
agcagagagc gagcagagcc aggctgggct cgagcatgge gactacctga gcggggcaga 23700
ggacgtgcte atcaagcatc tggcccgcca atgcatcatc gtcaaggatg cgctgctcecga 23760
ccgcgecgag gtgcccecteca gegtggegga gctcagecge gcectacgage gcaacctcectt 23820
ctegecegege gtgcccccca agcgcecagcece caacggcacce tgcgagcecca acccgegect 23880
caacttctac ccggtctteg cggtgcccga ggcecctggcee acctaccacce tcectttttcaa 23940
gaaccaaagg atccccgtct cctgeccgege caaccgcacce cgcgccgacg ccctgctcaa 24000
cctgggecce ggcgeccgece tacctgatat cgcctecttg gaagaggttce ccaagatctt 24060
cgagggtctg ggcagcgacg agactcgggce cgcgaacgct ctgcaaggaa gcggagagga 24120
gcatgagcac cacagcgcce tggtggagtt ggaaggcgac aacgcgcgcece tggeggtect 24180

caagcgcacg gtcgagctga cccacttcecge ctacccggceg ctcaacctge cccccaaggt 24240
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catgagcgcce gtcatggacc aggtgctcat caagcgcgcece tcgceccecctet cggaggagga 24300
gatgcaggac cccgagagct cggacgaggg caagcccgtg gtcagcgacg agcagctgge 24360
gcgetggetyg ggagcgagta gcacccccca gagcctggaa gagcggcgca agctcatgat 24420
ggcegtggte ctggtgaccg tggagctgga gtgtctgcge cgcttcetteg ccgacgcgga 24480
gaccectgege aaggtcgagg agaacctgca ctacctcette aggcacgggt tcgtgcgcecca 24540
ggcctgcaag atctccaacg tggagctgac caacctggte tcectacatgg gcatcctgca 24600
cgagaaccgce ctggggcaga acgtgctgca caccaccctg cgcggggagg cccgecgcga 24660
ctacatccge gactgcgtet acctgtacct ctgccacacce tggcagacgg gcatgggcgt 24720
gtggcagcag tgcctggagg agcagaacct gaaagagctce tgcaagctcc tgcagaagaa 24780
cctgaaggcece ctgtggaccg ggttcgacga gcgcaccacce gcctcggacce tggccgacct 24840
catcttecece gagcegectge ggctgacgct gcgcaacggg ctgcccgact ttatgagcca 24900
aagcatgttg caaaactttc gcectctttcat cctcgaacge tccgggatce tgccecgccac 24960
ctgcteegeg ctgcectegg acttegtgee gctgacctte cgcgagtgece ccccgecget 25020
ctggagccac tgctacctge tgcgtcetgge caactacctg gcectaccact cggacgtgat 25080
cgaggacgtc agcggcgagg gtctgctcecga gtgccactge cgctgcaacce tcectgcacgece 25140
gcaccgctee ctggectgca acccccaget gectgagcgag acccagatca tcggcacctt 25200
cgagttgcaa ggccccggeg aggagggcaa ggggggtcetg aaactcaccce cggggetgtg 25260
gacctcggece tacttgcgca agttcecgtgec cgaggactac catcccttcecg agatcaggtt 25320
ctacgaggac caatcccagc cgcccaaggc cgagctgtceg gectgegtceca tcacccaggg 25380
ggccatcetyg geccaattge aagccatcca gaaatcccge caagaatttce tgctgaaaaa 25440
gggccacggg gtctacttgg acccccagac cggagaggag ctcaacccca gcttceccccecca 25500
ggatgcccag aggaagcagce aagaagctga aagtggagcet gccgctgecg ccggaggatt 25560
tggaggaaga ctgggagagc agtcaggcag aggaggagga gatggaagac tgggacagca 25620
ctcaggcaga ggaggacagc ctgcaagaca gtctggaaga cgaggtggag gaggaggcag 25680
aggaagaagc agccgccgec agaccgtegt ccteggcecgga gaaagcaagce agcacggata 25740
ccatctecge teccgggtegg ggtcteggeg gccgggecca cagtaggtgg gacgagaccg 25800
ggcgctteee gaaccccace acccagacceg gtaagaagga gcggcaggga tacaagtcect 25860
ggcgggggca caaaaacgcce atcgtctect gettgcaage ctgegggggce aacatctect 25920
tcacceggeg ctacctgete ttceccaccgeg gggtgaactt cccccgcaac atcttgcatt 25980
actaccgtca cctccacage ccctactact gtttccaaga agaggcagaa acccagcagce 26040
agcagaaaac cagcagcagc tagaaaatcc acagcggcgg cggcggcagg tggactgagg 26100
atcgcggcga acgagccggce gcagacccgg gagctgagga accggatctt teccacccte 26160
tatgccatct tccagcagag tcgggggcag gagcaggaac tgaaagtcaa gaaccgttcet 26220
ctgcgcetege tcacccgcag ttgtcetgtat cacaagagcg aagaccaact tcagcecgcact 26280
ctcgaggacg ccgaggctcet cttcaacaag tactgcgege tcactcttaa agagtagcce 26340
gcgeecgecoe acacacggaa aaaggcggga attacgtcac cacctgcgec cttegcecccga 26400
ccatcatcat gagcaaagag attcccacgc cttacatgtg gagctaccag ccccagatgg 26460

gcctggeege cggegecgcee caggactact ccacccgcat gaactggcetce agtgeccggge 26520
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ccgcgatgat ctcacgggtg aatgacatcc gcgecccgecg aaaccagata ctcecctagaac 26580
agtcagcgat caccgccacg ccccgcecate accttaatce gecgtaattgg cccgecgceccece 26640
tggtgtacca ggaaattccc cagcccacga ccgtactact tccgcgagac geccaggcceg 26700
aagtccagct gactaactca ggtgtccage tggccggegg cgccgecctg tgtcgtcace 26760
gccecegctea gggtataaag cggctggtga tccgaggcag aggcacacag ctcaacgacg 26820
aggtggtgag ctcttcgetg ggtctgcgac ctgacggagt cttceccaactce gecggatcgg 26880
ggagatctte cttcacgcect cgtcaggceg tecctgacttt ggagagttcg tcecctecgcage 26940
ccegeteggg tggcatcgge actctcecagt tcecgtggagga gttcactcece teggtetact 27000
tcaaccecctt ctcecceggctece ceccggcecact acccggacga gttcatcceccg aacttcecgacg 27060
ccatcagcga gtcggtggac ggctacgatt gaatgtccca tggtggcgeg gctgacctag 27120
cteggetteg acacctggac cactgcecgcece gcttceccecgetg cttegetegg gatctegeeg 27180
agtttgeccta ctttgagctg cccgaggagce accctcaggg cccggceccac ggagtgcgga 27240
tcatcgtcga agggggcctce gactcccacce tgcttcecggat cttcagccag cgtccgatcece 27300
tggtcgagecg cgagcaagga cagacccgtce tgaccctgta ctgcatctge aaccaccccecg 27360
gcctgcatga aagtctttgt tgtcetgetgt gtactgagta taataaaagc tgagatcage 27420
gactactceg gacttcegtg tgttcecctgaa tceccatcaacc agtccctgtt cttcaccggg 27480
aacgagaccg agctccagcet ccagtgtaag ccccacaaga agtacctcac ctggetgtte 27540
cagggctcce cgatcgcegt tgtcaaccac tgcgacaacg acggagtcct gectgagegge 27600
cctgccaacce ttacttttte cacccgcaga agcaagctce agctcecttceca acccttecte 27660
ccegggacct atcagtgegt ctecgggacce tgccatcaca cctteccacct gatcceccgaat 27720
accacagcgt cgctcecccege tactaacaac caaactaccce accaacgcca ccgtcegcgac 27780
ctttectetg aatctaatac cactaccgga ggtgagctce gaggtcgacce aacctetggg 27840
atttactacg gcccectggga ggtggtgggg ttaatagege taggcctagt tgtgggtggg 27900
cttttggctce tcectgctacct ataccteccct tgctgttegt acttagtggt getgtgttge 27960
tggtttaaga aatggggcag atcaccctag tgagctgcegg tgtgetggtg geggtggtge 28020
tttcgattgt gggactgggce ggcgcggctg tagtgaagga gaaggccgat ccctgettge 28080
atttcaatcc cgacaaatgc cagctgagtt ttcagcccga tggcaatcgg tgcgeggtge 28140
tgatcaagtg cggatgggaa tgcgagaacg tgagaatcga gtacaataac aagactcgga 28200
acaatactct cgcgtccecgtg tggcagecccg gggaccccga gtggtacacce gtctetgtee 28260
ccggtgetga cggctcecceceg cgcaccgtga ataatacttt catttttgeg cacatgtgeg 28320
acacggtcat gtggatgagc aagcagtacg atatgtggcce ccccacgaag gagaacatcg 28380
tggtcttecte catcgcttac agecctgtgca cggtgctaat caccgctatce gtgtgectga 28440
gcattcacat gctcatcgct attcgcccca gaaataatgce cgaaaaagag aaacagccat 28500
aacacgtttt ttcacacacc ttgtttttac agacaatgcg tctgttaaat tttttaaaca 28560
ttgtgctcag tattgcttat gectetggcet atgcaaacat acagaaaacc ctctatgtag 28620
gatctgatga tacactagag ggtacccaat cacaagctag ggtttcatgg tatttttata 28680
aaagctcaga taatcctatt actctttgca aaggtgatca ggggcggaca acaaagccgce 28740

ctatcacatt tagctgtacc agaacaaatc tcacgctttt ctcaattaca aaacaatatg 28800
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ctggtattta ttacagtaca aactttcata gtgggcaaga taaatattat actgttaagg 28860
tagaaaatcc taccactcct agaactacca ccaccaccac caccaccacc actactgcga 28920
agcccactaa acctaaaact accaagaaaa ccactgtgaa aactacaact agaaccacca 28980
caactacaga aaccaccacc agcacaacac ttgctgcaac tacacacaca cacactgagc 29040
taaccttaca gaccactaat gatttgatag ccctgttgca aaagggggat aacagcacca 29100
cttccaatga ggagataccc aaatccatga ttggcattat tgttgectgta gtggtgtgca 29160
tgttgatcat cgccttgtge atggtgtact atgeccttcetg ctacagaaag cacagactga 29220
acgacaagct ggaacactta ctaagtgttg aattttaatt ttttagaacc atgaagatcc 29280
taggcctttt agttttttcet atcattacct ctgctctatg caattctgac aatgaggacg 29340
ttactgtcgt tgtcggatca aattatacac tgaaaggtcce agcgaagggt atgctttcegt 29400
ggtattgctg gtttggaact gacactgatc aaactgagct ttgcaatgca atgaaaggtc 29460
aaataccaac ctcaaaaatt aaacataaat gcaatggtac tgacttagta ctactcaata 29520
tcacgaaatc atatgctggc agctattcat gccctggaga tgatgctgag aacatgattt 29580
tttacaaagt aactgttgtt gatcccacta ctccaccacc caccaccaca actactcaca 29640
ccacacacac agaacaaaca ccagaggcag cagaagcaga gttggeccttc caggttcacg 29700
gagattcctt tgctgtcaat acccecctacac ccgatcateg gtgtccgggg ctgctagtca 29760
gcggcattgt cggtgtgctt tcgggattag cagtcataat catctgcatg ttcatttttg 29820
cttgctgcta tagaaggctt taccgacaaa aatcagaccce actgctgaac ctctatgttt 29880
aattttttcc agagccatga aggcagttag cgctctagtt ttttgttctt tgattggcat 29940
tgttttttgce aatcctatta ctagagttag ctttattaaa gatgtgaatg ttactgaggg 30000
gggcaatgtg acactggtag gtgtagaggg tgctaaaaac accacctgga caaaatacca 30060
ccttgggtgg aaagatattt gcaattggag tgtcactgtg tacacatgtg agggagttaa 30120
tcttaccatt gtcaatgcca cctcagctca aaatggtaga attcaaggac aaagtgttag 30180
tgtgaccagt gatgggtatt ttacccaaca tacttttatc tatgacgtta aagtcatacc 30240
actgcctacg cctagcccac ctagcaccac tacacaaaca acccacacta cacagacaac 30300
cacatacagt acatcaaatc agcctaccac cactacagca gcagaggttg ccagctcgte 30360
tggagttcaa gtggcatttt tgttgttgcc cccatctage agtcccactg ctattaccaa 30420
tgagcagact actgcatttt tgtccactgt cgagagccac accacagcta cctccagtge 30480
cttctetage accgccaatce tectecteget ttectctaca ccaatcagte ccgctactac 30540
tactacccce gectattctte ccactceccecct gaagcaaaca gacggcggca tgcaatggca 30600
gatcacccectg ctcattgtga tcgggttggt catcctagec gtgttgctct actacatctt 30660
ctgcecgecge attcccaacg cgcaccgcaa gccggtctac aagcccatca ttgtegggceca 30720
gccggageceg cttcaggtgg aagggggtct aaggaatctt ctettcetett ttacagtatg 30780
gtgattgaac tatgattcct agacaattct tgatcactat tcttatctgce ctectccaag 30840
tctgtgecac cctegectetyg gtggcecaacg ccagtccaga ctgtattggg cecttegect 30900
cctacgtget ctttgcectte atcacctgca tctgctgetg tagcatagtce tgcctgctta 30960
tcaccttett ccagttcatt gactggatct ttgtgcgcat cgectacctg cgccaccacce 31020

cccagtaccg cgaccagcga gtggcgcage tgctcaggct cctcetgataa gcatgeggge 31080
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tctgctactt ctcecgegcette tgctgttagt gctecccecegt ceccecgttgace ceccggecccece 31140
cactcagtcce cccgaggagg tccgcaaatg caaattccaa gaaccctgga aattcctcaa 31200
atgctaccgce caaaaatcag acatgcatcc cagctggatce atgatcattg ggatcgtgaa 31260
cattctggcce tgcaccctca tetectttgt gatttaccce tgctttgact ttggttggaa 31320
ctcgeccagag gegctctate teccgectga acctgacaca ccaccacagce aacctcagge 31380
acacgcacta ccaccaccac agcctaggcce acaatacatg cccatattag actatgaggce 31440
cgagccacag cgacccatge tccccegetat tagttactte aatctaaccg gecggagatga 31500
ctgacccact ggccaacaac aacgtcaacg accttctect ggacatggac ggccgegect 31560
cggagcagcg actcgcccaa cttcecgcatte gccagcagca ggagagagcece gtcaaggage 31620
tgcaggacgg catagccatc caccagtgca agaaaggcat cttcectgcecctg gtgaaacagg 31680
ccaagatctc ctacgaggtc acccagaccg accatcgect ctectacgag ctcecctgcage 31740
agcgccagaa gttcacctge ctggteggag tcaaccccat cgtcatcacc cagcagtcgg 31800
gcgataccaa ggggtgcatce cactgctcecct gecgactccee cgactgcgtce cacactctga 31860
tcaagaccct ctgcggccte cgcgacctcece tccccatgaa ctaatcacce acttatccag 31920
tgaaataaaa aaataatcat ttgatttgaa ataaagatac aatcatattg atgatttgag 31980
tttaacaaaa ataaagaatc acttacttga aatctgatac caggtctctg tccatatttt 32040
ctgccaacac cacctcactc cecctcecttecee agctctggta ctgcaggcecce cggcgggctg 32100
caaacttcct ccacacgctg aaggggatgt caaattccte ctgcccecctca atcttcattt 32160
tatcttctat cagatgtcca aaaagcgcgt ccgggtggat gatgacttcg acccegtcta 32220
ccectacgat gcagacaacg caccgaccgt gcccttcecate aaccccccect tegtetette 32280
agatggattc caagagaagc ccctgggggt gttgtcecctg cgactggcecg acccegtcac 32340
caccaagaac ggggaaatca ccctcaagct gggagagggg gtggacctcg actccteggg 32400
aaaactcatc tccaacacgg ccaccaaggc cgctgccect ctcagttttt ccaacaacac 32460
catttcectt aacatggatc acccctttta cactaaagat ggaaaattag ccttacaagt 32520
ttcteccacca ttaaatatac tgagaacaag cattctaaac acactagctt taggttttgg 32580
atcaggttta ggactccgtg gectctgectt ggcagtacag ttagtctcte cacttacatt 32640
tgatactgat ggaaacataa agcttacctt agacagaggt ttgcatgtta caacaggaga 32700
tgcaattgaa agcaacataa gctgggctaa aggtttaaaa tttgaagatg gagccatagc 32760
aaccaacatt ggaaatgggt tagagtttgg aagcagtagt acagaaacag gtgtcgatga 32820
tgcttaccca atccaagtta aacttggatc tggceccttage tttgacagta caggagccat 32880
aatggctggt aacaaagaag acgataaact cactttgtgg acaacacctg atccatcacc 32940
aaactgtcaa atactcgcag aaaatgatgc aaaactaaca ctttgcttga ctaaatgtgg 33000
tagtcaaata ctggccactg tgtcagtctt agttgtagga agtggaaacc taaaccccat 33060
tactggcacc gtaagcagtg ctcaggtgtt tctacgtttt gatgcaaacg gtgttetttt 33120
aacagaacat tctacactaa aaaaatactg ggggtatagg cagggagata gcatagatgg 33180
cactccatat gtcaatgctg taggattcat gcccaattta aaagcttatc caaagtcaca 33240
aagttctact actaaaaata atatagtagg gcaagtatac atgaatggag atgtttcaaa 33300

acctatgctt ctcactataa ccctcaatgg tactgatgac agcaacagta catattcaat 33360
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gtcattttca tacacctgga ctaatggaag ctatgttgga gcaacatttg gagctaactc 33420
ttataccttc tcctacatcg cccaagaatg aatactgtat cccaccctge atgcccaacce 33480
ctccececcace tetgtctata tggaaaactc tgaaacacaa aataaaataa agttcaagtg 33540
ttttattgat tcaacagttt tacaggattc gagcagttat ttttcctcca ceccteccagg 33600
acatggaata caccaccctce tecccccecgca cagecttgaa catctgaatg ccattggtga 33660
tggacatgct tttggtctcecc acgttceccaca cagtttcaga gcgagccagt ctcgggtcgg 33720
tcagggagat gaaaccctcc gggcactccce gcatctgcac ctcacagctce aacagctgag 33780
gattgtccte ggtggtceggg atcacggtta tctggaagaa gcagaagagce ggcggtggga 33840
atcatagtcc gcgaacggga tcggceceggtg gtgtcgcate aggccccgca gcagtegetg 33900
ccgecgecge teccgtcaage tgctgctcag ggggtcecggg tccagggact ccctcagcat 33960
gatgcccacg gccctcagca tcagtcecgtet ggtgcggcgg gcegcagcagce gcatgcggat 34020
ctecgctcecagg tecgctgcagt acgtgcaaca caggaccacce aggttgttca acagtccata 34080
gttcaacacg ctccagccga aactcatcgce gggaaggatg ctacccacgt ggccgtcecgta 34140
ccagatcctce aggtaaatca agtggcgccce cctceccagaac acgctgccca tgtacatgat 34200
cteccttggge atgtggcggt tcaccacctce ccggtaccac atcaccctcect ggttgaacat 34260
gcagcccegg atgatcctge ggaaccacag ggccagcacce gccccgcccg ccatgcageg 34320
aagagacccce gggtcccgge aatggcaatg gaggacccac cgctcgtacce cgtggatcat 34380
ctgggagctg aacaagtcta tgttggcaca gcacaggcac acgctcatgce atctcttcag 34440
cactctcagce tccteggggg tcaaaaccat atcccaggge acgggaaact cttgcaggac 34500
agcgaagccce gcagaacagg gcaatcctceg cacataactt acattgtgca tggacagggt 34560
atcgcaatca ggcagcaccg ggtgatccte caccagagaa gcgcegggtcet cggtetcecte 34620
acagcgtggt aagggggccg gcecgatacgg gtgatggcegg gacgcggctg atcgtgttceg 34680
cgaccgtgtce atgatgcagt tgctttcgga cattttegta cttgctgaag cagaacctgg 34740
tcegggeget gcacaccgat cgccggeggce ggtctceggeg cttggaacge teggtgttga 34800
agttgtaaaa cagccactct ctcagaccgt gcagcagatc tagggcctca ggagtgatga 34860
agatcccatc atgcctgatg gectctgatca catcgaccac cgtggaatgg gccagaccca 34920
gccagatgat gcaattttgt tgggtttcgg tgacggcggg ggagggaaga acaggaagaa 34980
ccatgattaa cttttaatcc aaacggtctc ggagcacttc aaaatgaagg tcgcggagat 35040
ggcacctecte gecccecceecgetg tgttggtgga aaataacage caggtcaaag gtgatacggt 35100
tctecgagatg ttccacggtyg gettcecagca aagectccac gcgcacatcce agaaacaaga 35160
caatagcgaa agcgggaggg ttctctaatt cctcaatcat catgttacac tecctgcacca 35220
tcecccagata attttcattt ttccagectt gaatgattcg aactagttcce tgaggtaaat 35280
ccaagccagce catgataaag agctcgcgca gagcgcccte caccggcatt cttaagcaca 35340
ccectcataat tccaagatat tetgctectg gttcacctge agcagattga caagcecgggat 35400
atcaaaatct ctgccgcgat ccctgagcte ctcececctcage aataactgta agtactcecttt 35460
catatcctcet ccgaaatttt tagccatagg acccccagga ataagagaag ggcaagccac 35520
attacagata aaccgaagtc ccccccagtg agcattgcca aatgtaagat tgaaataagce 35580

atgctggcta gacccggtga tatcttceccag ataactggac agaaaatcgg gcaagcaatt 35640
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tttaagaaaa tcaacaaaag aaaaatcttc caggtgcacg tttagggcct cgggaacaac 35700
gatggagtaa gtgcaagggg tgcgttccag catggttagt tagctgatct gtaaaaaaac 35760
aaaaaataaa acattaaacc atgctagcct ggcgaacagg tgggtaaatc gttctcetcca 35820
gcaccaggca ggccacgggg tctecggege gaccctcecgta aaaattgtcg ctatgattga 35880
aaaccatcac agagagacgt tcccggtggce cggcgtgaat gattcgagaa gaagcataca 35940
cceccggaac attggagtece gtgagtgaaa aaaagcggcce gaggaagcaa tgaggcacta 36000
caacgctcac tctcaagtcc agcaaagcga tgccatgcgg atgaagcaca aaattttcag 36060
gtgcgtaaaa aatgtaatta ctcccctect gcacaggcag cgaagctceccce gatcccteca 36120
gatacacata caaagcctca gcgtccatag cttaccgage ggcagcagca gcggcacaca 36180
acaggcgcaa gagtcagaga aaagactgag ctctaacctg tccgecccget ctcectgectcaa 36240
tatatagccce cagatctaca ctgacgtaaa ggccaaagtc taaaaatacc cgccaaataa 36300
tcacacacgc ccagcacacg cccagaaacc ggtgacacac tcaaaaaaat acgcgcactt 36360
cctcaaacgce ccaaactgcec gtcatttceceg ggttcccacg ctacgtcatc aaaacacgac 36420
tttcaaattc cgtcgaccgt taaaaacgtc acccgcceccg cccctaacgg tegcegectee 36480
cgcagccaat cagcgccceg catccccaaa ttcaaacage tcatttgcat attaacgcge 36540
accaaaagtt tgaggtatat tattgatgat g 36571
<210> SEQ ID NO 3

<211> LENGTH: 1109

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<221> NAME/KEY: source

<223> OTHER INFORMATION: /note=“Description of Artificial Sequence:

Synthetic polynucleotide”

<400> SEQUENCE: 3

ggagttcege gttacataac ttacggtaaa tggccegect ggctgaccge ccaacgaccce 60
ccgeccattyg acgtcaataa tgacgtatgt tceccatagta acgccaatag ggactttcca 120
ttgacgtcaa tgggtggagt atttacggta aactgcccac ttggcagtac atcaagtgta 180
tcatatgcca agtacgccce ctattgacgt caatgacggt aaatggccceyg cctggcatta 240
tgcccagtac atgaccttat gggactttcce tacttggcag tacatctacyg tattagtcat 300
cgctattace atggtcgagg tgagccccac gttetgette actctccceca tcteccecce 360
ctccccacce ccaattttgt atttatttat tttttaatta ttttgtgcag cgatgggggce 420

9999999999 gggggcgcege gcecaggeggg Jgeggggeggyg degagggycg gggcggggcy 480

aggcggagag gtgcggegge agccaatcag ageggegege tecgaaagtt tcecttttatg 540
gegaggegge ggeggceggeg gecctataaa aagcgaageg ctecectatca gtgatagaga 600
tctecctate agtgatagag atcgtegacyg agetegegge gggegggagt cgetgegege 660
tgccttegee cegtgecceg cteegecgee gectegegee gecegeceeg getcetgactg 720
accgegttac taaaacaggt aagtccggece teegegecgg gttttggege ctecegeggg 780
cgecccecte ctcacggega gegetgecac gtcagacgaa gggegeageg agegtcectga 840
tecttecgee cggacgctca ggacagegge ccgetgeteca taagactegg ccttagaace 900

ccagtatcag cagaaggaca ttttaggacg ggacttgggt gactctaggg cactggtttt 960
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ctttccagag agcggaacag gcgaggaaaa gtagtcectt cteggegatt ctgeggaggg
atctcegtgg ggcggtgaac gecgatgatg cctctactaa ccatgttecat gttttetttt
tttttctaca ggtcctgggt gacgaacag
<210> SEQ ID NO 4
<211> LENGTH: 37559
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<221> NAME/KEY: source
<223> OTHER INFORMATION: /note=“Description of Artificial Sequence:
Synthetic polynucleotide”
<400> SEQUENCE: 4
catcatcaat aatatacctt attttggatt gaagccaata tgataatgag atgggcggceg
€ggggcgggg c©gcggggegyg gaggcgggtt tgggggeggg ccggegggceg gggceggtgtyg
gecggaagtgg actttgtaag tgtggceggat gtgacttget agtgceggge geggtaaaag
tgacgtttte cgtgegegac aacgcccceg ggaagtgaca tttttecege ggtttttace
ggatgttgta gtgaatttgg gcgtaaccaa gtaagatttg gecatttteg cgggaaaact
gaaacgggga agtgaaatct gattaatttt gcgttagtca taccgcegtaa tatttgtcta
gggccgaggg actttggeeg attacgtgga ggactcgecce aggtgttttt tgaggtgaat
ttcegegtte cgggtcaaag tetgegtttt attattatag gatatcccat tgcatacgtt
gtatccatat cataatatgt acatttatat tggctcatgt ccaacattac cgecatgttg
acattgatta ttgactagtt attaatagta atcaattacg gggtcattag ttcatagccc
atatatggag ttccgegtta cataacttac ggtaaatgge cegectgget gaccgceccaa
cgaccccege ccattgacgt caataatgac gtatgttcece atagtaacge caatagggac
tttccattga cgtcaatggg tggagtattt acggtaaact geccacttgg cagtacatca
agtgtatcat atgccaagta cgcccectat tgacgtcaat gacggtaaat ggeccegectg
gecattatgce cagtacatga ccttatggga ctttectact tggcagtaca tctacgtatt
agtcatcget attaccatgg tgatgeggtt ttggecagtac atcaatggge gtggatageg
gtttgactca cggggatttc caagtctcca ccccattgac gtcaatggga gtttgttttg
gcaccaaaat caacgggact ttccaaaatyg tcgtaacaac tccgecccat tgacgcaaat
gggceggtagyg cgtgtacggt gggaggtcta tataagcaga getcteccta tcagtgatag
agatctcect atcagtgata gagatcgteg acgagctegt ttagtgaace gtcagatcge
ctggagacge catccacget gttttgacct ccatagaaga caccgggace gatccagect
cegeggeagyg gaacggtgea ttggaacgeg gatteceegt gecaagagtg agatctteceg
tttatctagg taccagatat cgccaccatg gaactgetga tectgaagge caacgccatce
accaccatce tgaccgeegt gaccttetge ttegecageg gecagaacat caccgaggaa
ttctaccaga gcacctgtag cgccgtgage aagggctace tgagegeect gagaaccgge
tggtacacca gcgtgatcac catcgagetg agcaacatca aagaaaacaa gtgcaacggce
accgacgcca aagtgaagcet gatcaagcag gaactggaca agtacaagaa cgecgtgacce

gagctgcage tgctgatgca gagcacccce gccaccaaca accgggecag acgggagetg

cceceggttea tgaactacac cctgaacaac gccaaaaaga ccaacgtgac cctgagcaag

1020

1080

1109

60

120

180

240

300

360

420

480

540

600

660

720

780
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900

960
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1080
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1500
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aagcggaagce ggcggttect gggcetttcetg ctgggegtgg gcagcgccat tgccagcggce 1800
gtggccgtgt ctaaggtgct gcacctggaa ggcgaagtga acaagatcaa gagcgccectg 1860
ctgagcacca acaaggccgt ggtgtcectg agcaacggeg tgagegtget gaccagcaag 1920
gtgctggatc tgaagaacta catcgacaag cagctgctgce ccatcgtgaa caagcagagce 1980
tgcagcatca gcaacatcga gacagtgatc gagttccage agaagaacaa ccggetgcetg 2040
gaaatcaccc gggagttcag cgtgaacgcce ggcgtgacca cccctgtgtce cacctacatg 2100
ctgaccaaca gcgagcetgct gagcctgatce aacgacatge ccatcaccaa cgaccagaaa 2160
aagctgatga gcaacaacgt gcagatcgtg cggcagcaga gctactccat catgtccatce 2220
atcaaagaag aggtgctggc ctacgtggtg cagctgcccce tgtacggcgt gatcgacacc 2280
cectgetgga agetgcacac cagcccectyg tgcaccacca acaccaaaga gggcagcaac 2340
atctgectga cccggaccga cagaggctgg tactgcgaca acgccggcag cgtgtcatte 2400
tttccacagg ccgagacatg caaggtgcag agcaaccggg tgttctgcga caccatgaac 2460
agcctgacce tgccctceccga agtgaacctg tgcaacgtgg acatcttcaa ccccaagtac 2520
gactgcaaga tcatgacctc caagaccgac gtgtccaget ccgtgatcac ctececctgggce 2580
gecatcegtgt cctgctacgg caagaccaag tgcaccgcca gcaacaagaa ccggggcatce 2640
atcaagacct tcagcaacgg ctgcgactac gtgtccaaca agggggtgga caccgtgtcce 2700
gtgggcaaca ccctgtacta cgtgaacaaa caggaaggca agagcctgta cgtgaagggce 2760
gagcccatca tcaacttcta cgacccectg gtgttecccca gcecgacgagtt cgacgccage 2820
atcagccagg tgaacgagaa gatcaaccag agectggect tcatccggaa gtccgacgag 2880
ctgctgcaca atgtgaatgce cggcaagtcce accaccaacce ggaagcggag agcccectgtg 2940
aagcagacce tgaacttcga cctgctgaag ctggecggeyg acgtggagag caatcccgge 3000
cctatggeccce tgagcaaagt gaaactgaac gatacactga acaaggacca gctgctgtcece 3060
agcagcaagt acaccatcca gcggagcacce ggcgacagca tcgatacccece caactacgac 3120
gtgcagaagce acatcaacaa gctgtgcgge atgctgetga tcacagagga cgccaaccac 3180
aagttcaccg gectgategg catgctgtac gecatgagece ggetgggecyg ggaggacace 3240
atcaagatcce tgcgggacgce cggctaccac gtgaaggcca atggegtgga cgtgaccaca 3300
caccggcagg acatcaacgg caaagaaatg aagttcgagg tgctgaccct ggccagectg 3360
accaccgaga tccagatcaa tatcgagatc gagagccgga agtcctacaa gaaaatgcetg 3420
aaagaaatgg gcgaggtggce ccccgagtac agacacgaca gccccgactyg cggcatgate 3480
atcctgtgta tcgccgcect ggtgatcaca aagectggecg ctggcgacag atctggectg 3540
acagccgtga tcagacgggce caacaatgtg ctgaagaacyg agatgaagcyg gtacaagggce 3600
ctgctgccca aggacattge caacagcttce tacgaggtgt tcgagaagta cccccactte 3660
atcgacgtgt tcgtgcactt cggcattgce cagagcagca ccagaggcgg ctccagagtg 3720
gagggcatct tcgeccggect gttcatgaac gectacggeg ctggccaggt gatgctgaga 3780
tggggegtge tggccaagag cgtgaagaac atcatgetgg gcecacgccag cgtgcaggece 3840
gagatggaac aggtggtgga ggtgtacgag tacgcccaga agctgggegg agaggccgge 3900
ttctaccaca tcctgaacaa ccctaaggce tcectgetgt cecctgaccca gtteccccac 3960

ttcteccageg tggtgctggg aaatgccgce ggactgggca tcatgggcga gtaccggggce 4020
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acccecagaa accaggacct gtacgacgec gecaaggect acgccgagca gctgaaagaa 4080
aacggcgtga tcaactacag cgtgctggac ctgaccgetyg aggaactgga agccatcaag 4140
caccagctga accccaagga caacgacgtg gagcetgggag gceggaggatce tggeggcegga 4200
ggcatgagca gacggaacce ctgcaagttc gagatccggg gecactgect gaacggcaag 4260
cggtgccact tcagccacaa ctacttcgag tggcccecte atgctcectget ggtgcecggcag 4320
aacttcatgc tgaaccggat cctgaagtcce atggacaaga gcatcgacac cctgagcgag 4380
atcagcggag ccgccgagcet ggacagaacce gaggaatatg ccectgggegt ggtgggagtyg 4440
ctggaaagcet acatcggctce catcaacaac atcacaaage agagcgcectyg cgtggecatg 4500
agcaagctge tgacagagct gaacagcgac gacatcaaga agctgaggga caacgaggaa 4560
ctgaacagce ccaagatccg ggtgtacaac accgtgatca gctacattga gagcaaccge 4620
aagaacaaca agcagaccat ccatctgetg aagcggcetge cegecgacgt gctgaaaaag 4680
accatcaaga acaccctgga catccacaag tccatcacca tcaacaatcc caaagaaagce 4740
accgtgtetyg acaccaacga tcacgccaag aacaacgaca ccacctgatyg agcggecgeg 4800
atctgetgtg ccttctagtt gecagcecatce tgttgtttge cectecccceceg tgecttectt 4860
gaccctggaa ggtgccacte ccactgtect ttcecctaataa aatgaggaaa ttgcatcgca 4920
ttgtctgagt aggtgtcatt ctattctggg gggtggggtg gggcaggaca gcaaggggga 4980
ggattgggaa gacaatagca ggcatgctgg ggatgcggtg ggctctatgg ccgatcageg 5040
atcgctgagg tgggtgagtyg ggcgtggcect ggggtggtca tgaaaatata taagttgggg 5100
gtcttagggt ctetttattt gtgttgcaga gaccgccgga gcecatgagceg ggagcagcag 5160
cagcagcagt agcagcagcg ccttggatgg cagcatcgtg agcccttatt tgacgacgceg 5220
gatgccccac tgggccgggg tgcgtcagaa tgtgatggge tecagcatcg acggccgace 5280
cgtecctgece gecaaatteeg ccacgctgac ctatgcgacce gtcgecgggga cgccgttgga 5340
cgccaccgee gecgecgecog ccaccgeage cgecteggece gtgegcagece tggecacgga 5400
ctttgcattc ctgggaccac tggcgacagg ggctacttcect cgggccgctg ctgeccgeegt 5460
tcgcgatgac aagctgaccg ccctgctgge gcagttggat gegcttacte gggaactggg 5520
tgacctttect cagcaggtca tggccctgcg ccagcaggtce tectcecectge aagcectggegg 5580
gaatgcttcet cccacaaatg ccgtttaaga taaataaaac cagactctgt ttggattaaa 5640
gaaaagtagc aagtgcattg ctctctttat ttcataattt tcecgcecgegeg ataggccecta 5700
gaccagcgtt ctecggtegtt gagggtgcgg tgtatcttet ccaggacgtg gtagaggtgg 5760
ctctggacgt tgagatacat gggcatgagce ccgtccecggg ggtggaggta gcaccactgce 5820
agagcttcat gectceggggt ggtgttgtag atgatccagt cgtagcagga gegctgggca 5880
tggtgcctaa aaatgtcctt cagcagcagg ccgatggcca gggggaggcece cttggtgtaa 5940
gtgtttacaa aacggttaag ttgggaaggg tgcattcggg gagagatgat gtgcatcttg 6000
gactgtattt ttagattggc gatgtttccg cccagatcec ttectgggatt catgttgtge 6060
aggaccacca gtacagtgta tccggtgcac ttggggaatt tgtcatgcag cttagaggga 6120
aaagcgtgga agaacttgga gacgcctttg tggcecctcecca gattttccat gcattcegtcece 6180
atgatgatgg caatgggccc gcegggaggca gcttgggcaa agatatttcet ggggtcegetg 6240

acgtcgtagt tgtgttccag ggtgaggtcg tcataggcca tttttacaaa gcgcgggcgg 6300
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agggtgccecg actgggggat gatggtccce tctggcectg gggcegtagtt gecctcegecag 6360
atctgcattt cccaggcctt aatctcecggag gggggaatca tatccacctg cggggcgatg 6420
aagaaaacgg tttccggagce cggggagatt aactgggatg agagcaggtt tctaagcagce 6480
tgtgattttc cacaaccggt gggcccataa ataacaccta taaccggttg cagctggtag 6540
tttagagagc tgcagctgcc gtcecgtceccgg aggagggggg ccacctcegtt gagcatgtcece 6600
ctgacgcgca tgttetecce gaccagatce gecagaagge getegecgee cagggacage 6660
agctcttgca aggaagcaaa gtttttcage ggcttgaggce cgtccgceccgt gggcatgttt 6720
ttcagggtct ggctcagcag ctceccaggcgg tcccagaget cggtgacgtg ctcectacggca 6780
tctctatcca gecatatctece tegtttegeg ggttggggeg actttegcectg tagggcacca 6840
agcggtggte gtccagcggg gcecagagtca tgtcecctteca tgggcgcagg gtcecctcegtca 6900
gggtggtcetyg ggtcacggtg aaggggtgcg ctceccecgggcectyg agegcettgece aaggtgeget 6960
tgaggctggt tcectgctggtyg ctgaagegct gceggtcette gecctgegeg teggccaggt 7020
agcatttgac catggtgtca tagtccagcc ccteccgegge gtgtcecttg gegegcagcet 7080
tgcccttgga ggtggcgecyg cacgaggggce agagcaggct cttgagcecgeg tagagcettgg 7140
gggcgaggaa gaccgatteg ggggagtagyg cgtccegegee gcagacccecyg cacacggtet 7200
cgcactccac cagccaggtg agetegggge gegeegggte aaaaaccagg ttteccccat 7260
gctttttgat gegtttectta cctegggtet ccatgaggtg gtgtcecccecge tcecggtgacga 7320
agaggctgtce cgtgtcteeg tagaccgact tgaggggtcet tttctccagg ggggtceccte 7380
ggtcttecte gtagaggaac tcggaccact ctgagacgaa ggcccgegtce caggecagga 7440
cgaaggaggc tatgtgggag gggtagcggt cgttgtccac tagggggtcc accttcectcca 7500
aggtgtgaag acacatgtcg ccttectcecgg cgtccaggaa ggtgattgge ttgtaggtgt 7560
aggccacgtyg accgggggtt cctgacgggg gggtataaaa gggggtgggyg gegegetegt 7620
cgtcactecte ttceccecgcateg ctgtcectgcga gggccagetg ctggggtgag tattccectcet 7680
cgaaggcggg catgacctcecce gegctgaggt tgtcagtttce caaaaacgag gaggatttga 7740
tgttcacctg tcccgaggtyg atacctttga gggtaccege gtccatctgg tcagaaaaca 7800
cgatcttttt attgtccage ttggtggcga acgacccgta gagggcgttg gagagcagct 7860
tggcgatgga gcgcagggtce tggttcettgt ccectgtegge gegctecttg gecgcegatgt 7920
tgagctgcac gtactegege gegacgcage gecacteggg gaagacggtyg gtgegetegt 7980
cgggcaccag gcgcacgege cagecgeggt tgtgecagggt gaccaggtcee acgetggtgg 8040
cgacctegee gegcaggege tegttggtee agecagagacg gecgeecttyg cgegagcaga 8100
aggggggcag ggggtcgage tgggtcetegt ceggggggte cgegtecacyg gtgaaaaccce 8160
cggggcgcag gcgcgcgteg aagtagtcta tcttgcaacce ttgcatgtece agecgectget 8220
gecagtegeg ggeggcgage gegegetegt aggggttgag cggegggecce cagggceatgg 8280
ggtgggtgag tgcggaggcg tacatgccgce agatgtcata gacgtagagg ggctcccgca 8340
ggaccccegat gtaggtgggg tagcagegge cgccgeggat getggegege acgtagtceat 8400
acagctecgtg cgagggggceg aggaggtcgg ggcccaggtt ggtgegggceg gggcegetceeg 8460
cgcggaagac gatctgcctg aagatggcat gcgagttgga agagatggtg gggcgctgga 8520

agacgttgaa gctggegtee tgcaggecga cggegtegeg cacgaaggag gegtaggagt 8580
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cgcgcagett gtgtaccage tceggcecggtga cctgcacgte gagcgcgcag tagtcgaggg 8640
tctegeggat gatgtcatat ttagectgce ccttettttt ccacagcecteg cggttgagga 8700
caaactcttc gecggtcttte cagtactctt ggatcgggaa accgtccggt tecgaacggt 8760
aagagcctag catgtagaac tggttgacgg cctggtaggce gcagcagccce ttcectccacgg 8820
ggagggcgta ggcectgegeg gecttgegga gegaggtgtg ggtcagggeyg aaggtgtecc 8880
tgaccatgac tttgaggtac tggtgcttga agtcggagtc gtcgcagccg ccccgctecce 8940
agagcgagaa gtcggtgege ttettggage gggggttggg cagagcgaag gtgacatcegt 9000
tgaagaggat tttgcccgeg cggggcatga agttgcgggt gatgcggaag ggccccggca 9060
cttcagagcg gttgttgatg acctgggcgg cgagcacgat ctcgtcgaag ccgttgatgt 9120
tgtggcccac gatgtagagt tccaggaagce ggggccggcece ctttacggtg ggcagcttcet 9180
ttagctcectte gtaggtgage tectcecgggcecg aggcgaggcce gtgcteggece agggceccagt 9240
ccgcgaggtg cgggttgtet ctgaggaagg acttccagag gtcgecgggece aggagggtcet 9300
gcaggcggte tctgaaggtce ctgaactgge ggcccacggce cattttttcecg ggggtgatge 9360
agtagaaggt gagggggtct tgctgccagce ggtcccagtce gagctgcagg gcgaggtcegce 9420
gegeggeggt gaccaggege tegtcegecce cgaatttcat gaccagcatyg aagggcacga 9480
gctgetttee gaaggcccce atccaagtgt aggtctctac atcgtaggtg acaaagaggce 9540
geteegtgeyg aggatgcegag ccgatceggga agaactggat cteccgecac cagttggagg 9600
agtggcetgtt gatgtggtgg aagtagaagt cccgtcgecg ggccgaacac tcegtgctggce 9660
ttttgtaaaa gcgagcgcag tactggcagce gctgcacggg ctgtacctca tgcacgagat 9720
gecaccttteg ccegegcacg aggaagcecga ggggaaatct gagecccceeg cctggetege 9780
ggcatggetg gttcectettet actttggatg cgtgteccgte tecgtetgge tcectcecgaggyg 9840
gtgttacggt ggagcggacc accacgccge gcgagecgca ggtccagata teggegegeg 9900
gcggtcecggag tttgatgacg acatcgcegca gcectgggaget gtceccatggtce tggagctecce 9960
gcggeggegyg caggtcagcee gggagttett gcaggttcac ctcgcagagt cgggccaggg 10020
cgcggggcag gtctaggtgg tacctgatct ctaggggegt gttggtggeg gegtcecgatgg 10080
cttgcaggag cccgcagecce cggggggcga cgacggtgcee ccgeggggtg gtggtggtgg 10140
tggcggtgca gctcagaage ggtgccgcegg gcgggcccece ggaggtaggg ggggctccgg 10200
tceecgeggge aggggcggca geggcacgtce ggcgtggage gcgggcagga gttggtgetg 10260
tgccecggagg ttgctggcga aggcgacgac gcggcggttg atctecctgga tetggegect 10320
ctgcgtgaag acgacgggcc cggtgagcett gaacctgaaa gagagttcga cagaatcaat 10380
ctcggtgtca ttgaccgegg cctggegcag gatctcectge acgtcectceccecceg agttgtettg 10440
gtaggcgatc tcggccatga actgctcgat ctcttectec tggaggtcecte cgegteccgge 10500
gcgtteccacyg gtggecgceca ggtegttgga gatgcgceccee atgagctgcg agaaggcegtt 10560
gagtccgecece tcegttccaga cteggctgta gaccacgccece ccctggtcat cgegggegeg 10620
catgaccacc tgcgcgaggt tgagctccac gtgeccgegceg aagacggcgt agttgcegcag 10680
acgctggaag aggtagttga gggtggtggc ggtgtgctcg gccacgaaga agttcatgac 10740
ccagcggcgce aacgtggatt cgttgatgtc ccccaaggcce tccagecgtt ccatggecte 10800

gtagaagtcc acggcgaagt tgaaaaactg ggagttgcge gccgacacgg tcaactccte 10860
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ctccagaaga cggatgagct cggcgacggt gtcgcgcacce tcgcegetcga aggctatggg 10920
gatctcttee tceccgctagca tcaccaccte ctectettec tectettetg gcacttceccat 10980
gatggcttee tectettegg ggggtggegg cggcggcggt gggggagggg gcgcetctgeg 11040
ccggeggegyg cgcaccggga ggcggtccac gaagcgegeg atcatctcece cgeggeggeg 11100
gcgecatggte tceggtgacgg cgcggccegtt ctcecceggggg cgcagttgga agacgccgee 11160
ggacatctgg tgctggggcg ggtggccecgtg aggcagcgag acggcgctga cgatgcatct 11220
caacaattgc tgcgtaggta cgccgcecgag ggacctgagg gagtccatat ccaccggate 11280
cgaaaacctt tcgaggaagg cgtctaacca gtcgcagtcg caaggtaggc tgagcaccgt 11340
ggcgggegge 9ggggggtggyg gggagtgtet ggeggaggtyg ctgctgatga tgtaattgaa 11400
gtaggcggac ttgacacggc ggatggtcga caggagcacc atgtccttgg gtcecceggectg 11460
ctggatgcgg aggcggtegg ctatgceccca ggcttegtte tggcatcgge gcaggtectt 11520
gtagtagtct tgcatgagcce tttceccaccgg cacctcecttet ccttectett ctgettette 11580
catgtctget teggeccctgg ggcggcegcecg cgccccectg ccccccatge gegtgaccee 11640
gaaccccecetg ageggttgga gcagggcecag gtcggcgacg acgcgctegg ccaggatgge 11700
ctgctgcacce tgcgtgaggg tggtttggaa gtcatccaag tccacgaagce ggtggtagge 11760
gccegtgttyg atggtgtagg tgcagttgge catgacggac cagttgacgg tctggtggee 11820
cggttgcgac atctecggtgt acctgagtcg cgagtaggcg cgggagtcga agacgtagte 11880
gttgcaagtc cgcaccaggt actggtagcc caccaggaag tgcggcggcg gctggcggta 11940
gaggggccag cgcagggtgg cgggggctcec gggggccagg tcttccagca tgaggcggtg 12000
gtaggcgtag atgtacctgg acatccaggt gatacccgeg gceggtggtgg aggcegcgcegg 12060
gaagtcgege acccggttcee agatgttgeg caggggcaga aagtgctcca tggtaggegt 12120
gctetgteca gtcagacgcg cgcagtcegtt gatactctag accagggaaa acgaaagccg 12180
gtcagcggge actctteccgt ggtetggtga atagatcgca agggtatcat ggcggaggge 12240
cteggttega geccegggte cgggcecggac ggtccgecat gatccacgeg gttaccgece 12300
gcgtgtcgaa cccaggtgtg cgacgtcaga caacggtgga gtgttcecttt tggegttttt 12360
ctggcegggce gecggcgeceg cgtaagagac taagccgcga aagcgaaagce agtaagtgge 12420
tcgectecceg tagceccggagg gatccttget aagggttgeg ttgcggcgaa ccccggtteg 12480
aatccegtac tecgggceccgge cggacccgceg gctaaggtgt tggattggece teccectegt 12540
ataaagaccc cgcttgcgga ttgactccgg acacggggac gagccccttt tatttttget 12600
ttcceccagat gecatcecggtyg ctgcggcaga tgcgccccce gcocccagcag cagcaacaac 12660
accagcaaga gcggcagcaa cagcagcggg agtcatgcag ggccccctca cccaccecteg 12720
gcgggcecgge caccteggeg tceegeggeeg tgtctggege ctgeggceggce ggceggggggce 12780
cggctgacga ccccgaggag cccccecgeggce gcagggcecag acactacctg gacctggagg 12840
agggcgaggg cctggcegegg ctgggggcege cgtcectceeccga gcgcecacceg cgggtgcage 12900
tgaagcgcga ctcgcgcgag gegtacgtgce ctcggcagaa cctgttcagg gaccgegegg 12960
gcgaggagcec cgaggagatg cgggacagga ggttcagcge agggcgggag ctgcggcagg 13020
ggctgaaccyg cgagcggctg ctgcgcgagg aggactttga gcecccgacgcg cggacgggga 13080
tcagccecge gegcegcegecac gtggeggceceg ccgacctggt gacggcegtac gagcagacgg 13140
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tgaaccagga gatcaacttc caaaagagtt tcaacaacca cgtgcgcacg ctggtggcge 13200
gcgaggaggt gaccatcggg ctgatgcacc tgtgggactt tgtaagcgcg ctggtgcaga 13260
accccaacag caagcctetg acggcgcage tgttcecctgat agtgcagcac agcagggaca 13320
acgaggcgtt tagggacgcg ctgctgaaca tcaccgagce cgagggtcegg tggctgctgg 13380
acctgattaa catcctgcag agcatagtgg tgcaggagcg cagcctgage ctggccgaca 13440
aggtggcggce catcaactac tcgatgctga gcctgggcaa gttttacgeg cgcaagatct 13500
accagacgcce gtacgtgccecc atagacaagg aggtgaagat cgacggtttt tacatgcgca 13560
tggcgctgaa ggtgctcacce ctgagcgacg acctgggegt gtaccgcaac gagcgcatce 13620
acaaggccgt gagcgtgage cggcggcgceg agctgagcga ccgcgagctg atgcacagece 13680
tgcagcegggce gctggceggge gecggcagceg gcgacaggga ggcggagtcece tacttegatg 13740
cgggggcegga cctgegcetgg gegceccagee ggcgggcecect ggaggecgeg ggggtecgeg 13800
aggactatga cgaggacggc gaggaggatg aggagtacga gctagaggag ggcgagtacc 13860
tggactaaac cgcgggtggt gtttceceggta gatgcaagac ccgaacgtgg tggacccgge 13920
gctgegggeg gctectgcaga gccagcecegte cggcecttaac tectcagacg actggcgaca 13980
ggtcatggac cgcatcatgt cgctgacggce gcgtaacceg gacgcgttcecce ggcagcagece 14040
gcaggccaac aggctctccg ccatcecctgga ggcggtggtg cctgcecgeget cgaaccccac 14100
gcacgagaag gtgctggcca tagtgaacgce gcectggccgag aacagggcca tccgecccgga 14160
cgaggcceggg ctggtgtacg acgcgcetgct gcagcecgegtg gcccgctaca acagceggcaa 14220
cgtgcagacc aacctggacc ggctggtggg ggacgtgcge gaggcggtgg cgcagegcga 14280
gcgegeggat cggcagggca acctgggctce catggtggeg ctgaatgect tcecctgagcac 14340
gcagccggece aacgtgccge gggggcagga agactacacc aactttgtga gcgegectgeg 14400
gctgatggtyg accgagacce cccagagcga ggtgtaccag tcecgggcccgg actacttett 14460
ccagaccagc agacagggcc tgcagacggt gaacctgagce caggctttca agaacctgceg 14520
ggggctgtgg ggcgtgaagg cgcccaccgg cgaccgggceg acggtgtcca gecctgctgac 14580
gcccaacteg cgectgetge tgctgctgat cgcgecgtte acggacagceg gcagegtgte 14640
ccgggacacce tacctggggce acctgctgac cctgtaccge gaggccatcg ggcaggcgca 14700
ggtggacgag cacaccttce aggagatcac cagcgtgage cgcgcgctgg ggcaggagga 14760
cacgagcagc ctggaggcga ctctgaacta cctgctgacce aaccggcggce agaagattcce 14820
ctecgectgcac agcectgacct ccgaggagga gcgcatcttg cgctacgtge agcagagegt 14880
gagcctgaac ctgatgcgcg acggggtgac gecccagcegtg gcegcectggaca tgaccgcegeg 14940
caacatggaa ccgggcatgt acgccgcgca ccggccttac atcaaccgcec tgatggacta 15000
cctgcatecge geggeggeceg tgaaccccga gtactttace aacgccatcce tgaacccgca 15060
ctggcteceg cecgeccgggt tetacagegg gggcttegag gtcecceccggaga ccaacgatgg 15120
cttecectgtgg gacgacatgg acgacagcegt gttcectceecceccg cggcecgcagg cgctggcgga 15180
agcgteectg ctgcgtcecca agaaggagga ggaggaggag gcgagtcgece gecgeggcag 15240
cagcggegtg gettetetgt ccgagetggg ggcggcagcee gccgcgcegece ccgggtecet 15300
gggcggcage ccctttecga geetggtggg gtctetgcac agcgagcgca ccacccgece 15360

tcggectgetyg ggcgaggacg agtacctgaa taactcecctg ctgcagceccgg tgcgggagaa 15420
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aaacctgcct cccgecttece ccaacaacgg gatagagage ctggtggaca agatgagcag 15480
atggaagacc tatgcgcagg agcacaggga cgcgcctgeg ctecggcecge ccacgeggeg 15540
ccagcgcecac gaccggcagce gggggctggt gtgggatgac gaggactccg cggacgatag 15600
cagcgtgetg gacctgggag ggagcggcaa cccgttegeg cacctgegece ceccgectggg 15660
gaggatgttt taaaaaaaaa aaaaaaaagc aagaagcatg atgcaaaaat taaataaaac 15720
tcaccaaggc catggcgacc gagcgttggt ttecttgtgtt ceccttcagta tgcggegege 15780
ggcgatgtac caggagggac ctcecctccecte ttacgagage gtggtgggcg cggceggcegge 15840
ggcgecctet tetecectttg cgtegcaget getggagceceg ccegtacgtge ctecegegceta 15900
cctgeggect acggggggga gaaacagcat ccgttactceg gagetggcege cectgttcga 15960
caccacccgg gtgtacctgg tggacaacaa gtcggcggac gtggcctcecce tgaactacca 16020
gaacgaccac agcaattttt tgaccacggt catccagaac aatgactaca gcccgagcga 16080
ggccagcacc cagaccatca atctggatga ccggtecgcac tggggcggcg acctgaaaac 16140
catcctgcac accaacatgc ccaacgtgaa cgagttcatg ttcaccaata agttcaaggce 16200
gcgggtgatyg gtgtcecgegcet cgcacaccaa ggaagaccgg gtggagctga agtacgagtg 16260
ggtggagttc gagctgccag agggcaacta ctccgagacc atgaccattg acctgatgaa 16320
caacgcgatc gtggagcact atctgaaagt gggcaggcag aacggggtcc tggagagcga 16380
catcggggtc aagttcgaca ccaggaactt ccgectgggg ctggaccccg tgaccggget 16440
ggttatgccecc ggggtgtaca ccaacgaggce cttccatcec gacatcatcce tgctgeccegg 16500
ctgcggggtyg gacttcactt acagccgcect gagcaaccte ctgggcatcce gcaageggca 16560
gcccttecag gagggcttca ggatcaccta cgaggacctg gaggggggca acatccccecge 16620
gctectegat gtggaggcct accaggatag cttgaaggaa aatgaggcgg gacaggagga 16680
taccgeeccece gecgecteeg cecgceccgecga gcagggcegag gatgectgcetg acaccgegge 16740
cgcggacggg gcagaggccg accccgctat ggtggtggag gctceccgage aggaggagga 16800
catgaatgac agtgcggtgc gcggagacac cttecgtcace cggggggagg aaaagcaagce 16860
ggaggccgag gccgceggcecg aggaaaagca actggcecggca gcagcggcegg cggeggegtt 16920
ggcecgceggeg gaggctgagt ctgaggggac caagcccgec aaggagcccg tgattaagece 16980
cctgaccgaa gatagcaaga agcgcagtta caacctgctce aaggacagca ccaacaccgce 17040
gtaccgcage tggtacctgg cctacaacta cggcgacceg tcgacggggg tgcgectcectg 17100
gaccectgetg tgcacgecgg acgtgacctg cggcteggag caggtgtact ggtegetgee 17160
cgacatgatg caagaccceg tgaccttcecceg ctceccacgegg caggtcagca acttceeccggt 17220
ggtgggcgec gagctgcectge ccgtgcactce caagagctte tacaacgacc aggcecgtcta 17280
ctcccagete atccgceccagt tcacctetcet gacccacgtg ttcaatcget ttectgagaa 17340
ccagattctg gecgcgceccege ccgcecceccac catcaccace gtcagtgaaa acgttectge 17400
tctcacagat cacgggacgc taccgctgcg caacagcatce ggaggagtcce agcgagtgac 17460
cgttactgac gccagacgcc gcacctgcece ctacgtttac aaggccttgg gcatagtcte 17520
gccgegegte ctttecagcee gcactttttg agcaacacca ccatcatgtce catcctgate 17580
tcacccagca ataactcecgg ctggggactg ctgcgcgege ccagcaagat gttcggaggg 17640

gcgaggaagce gttceccgagca gcaccccegtg cgcgtgegeg ggcacttcecg cgeccectgg 17700
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ggagcgcaca

gtggagcagg

gtggtgcggg

cgccaccged

gccaagcgca

accgeegeca

atcagtgaca

ggcacgcgcg

cactgagtct

aagcgcaaaa

aagaaggaag

gatgatgacyg

gtgcagtgga

acgceeggeg

gaagacctge

cgggegetgg

agtctgaage

cggggtctga

cggcagaggc

atcagggtcc

gtcatcceca

gagacacaga

gaggtgcaga

cgcaggaagt

gegeccaccee

cgecegteccee

gecactggete

agggcgcgct

ctcacttgee

aggggtctgg

gccaccagece

gecgateggeg

cagacttgca

cgectegettyg

cecegegteac

gagcggtgge

cgttaaaaat

gttgaaagag

aacgcggecyg

cgcgcaacta

gcgegeggcey

gecgaccegyg

cgggccgcecyg

ccatggecce

tggccageag

tgccegtgeyg

cctgetgttyg

tcaaagaaga

agcaggattc

atgccgatgg

agggecggey

agcgctecac

tggagcaggc

dgaaggagga

cegtgacect

agcegcegaggyg

tggaggatgt

gecccatcaa

ccggcaacte

ccgateeege

cggaccectyg

acggcgeage

ceggctaceg

gecgacgege

cagtcteegt

accaccccag

gecteegttt

ccggecgegyg

gacgcatgceg

cegtgecegy

aacttgcaaa

gtcetgtgac

ggctegegee

gecttecagtt

tacggctece

cagaacttcc

¢geggggege

caggcecgeg

gtacgccaag

ggcegecgee

cgecegecatyg

cegtaccega

gegecggggce

cttecgecee

tgtgtatcce

gatgctccag

gaagcccege

ggaggtggag

cgtaaagege

ccggacttte

caacgagcge

cectgetggeyg

gcagcaggtg

cggegaccetyg

getggagaaa

gcaggtggeg

cececegeeged

cgcagecgea

getgeegecy

caacgcgete

aggctatacc

cgcegecace

gaggaaagtg

catcgtttaa

cceggtgecyg

cctgagegga

cggcggggtyg

gatcgectee

tatggaaaaa

tattttgtag

cgttectggy

ggggctetet

gggcctggaa

agcagaaggt

accaccgtygg

gtctctacey

ctgaagagec

aaacgcgeceg

agggccgcgce

agacgcgegy

aacgtgtact

cegeggactt

ageggceggey

gtegtegege

aagataaagc

ttcectgegeyg

gtcetgegee

aagcgegtet

ttcggagagt

ctgeegetygy

ctgccgagea

gegeccaceyg

atgaaagtag

cegggecteg

gccaccacta

geegecagecyg

gegatgtcag

ctgeccecgagt

taccgecege

accecgecged

gcgegegacy

aagcctgttyg

ggataccgag

ggcagecgee

ctgecectgt

gtggcettge

aaaaccccaa

aatggaagac

acactggaac

gtggagcgge

cagcagcacg

ggtggaggge

acgacgccat cgacteggtyg

tggacgcgge catccagace

gecggaageg cgtggeccege

cegeggeect gettegeegy

geegettgge cgecggeate

cegecgeege cgecgeaged

gggtgegega cteggtgace

gagatgatgt gaaaaaacaa

gegegegeag cgtcatgtece

cggagatcta tgggeccccg

gggtcaaaaa gaaaaagaaa

ccacggegee caggcegeccg

ceggcacege ggtggtette

atgacgaggt gtacggcgac

ttgcttacgg gaagcgtcag

accagggcaa ccccaccccce

gegeaccecete cgaggcgaag

tgcagctcat ggtgcccaag

acceceggtet gcagccggac

gegtgecagac cgtggacgtg

cegetgecte cacggacatg

cegecgegac ctecteggeg

ctcecegege gegtegegygy

acgccttgea tecttecate

gaagagccaa gggttccace

geegeegeag acgccagecce

gacacaccct ggtgetgece

tggttcttge agatatggec

gaggaagatc gcgccgcagg

gegegeaceg geggegacge

taatcccect gatcgecgeg

aagcgtccca gaggcattga

taaaaaagtc tagactctca

atcaactttyg cgtcgetgge

gatatecggca ccagcaacat

attaaaagta tcgggtctge

ggccagatgt tgagagacaa

ctggecteeyg gcatcaacgyg

17760

17820

17880

17940

18000

18060

18120

18180

18240

18300

18360

18420

18480

18540

18600

18660

18720

18780

18840

18900

18960

19020

19080

19140

19200

19260

19320

19380

19440

19500

19560

19620

19680

19740

19800

19860

19920

19980
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ggtggtggac ctggccaacc aggccgtgca gaataagatc aacagcagac tggacccccg 20040
gcecgecggtyg gaggaggtge cgecggceget ggagacggtg tceccccgatg ggegtggcega 20100
gaagcgceceg cggcccgata gggaagagac cactctggte acgcagaccg atgagccgcce 20160
ccegtatgag gaggccctga agcaaggtct gcccaccacg cggcccatceg cgcccatgge 20220
caccggggtg gtgggccgec acaccceccgce cacgctggac ttgcectceccege ccgccgatgt 20280
gccgcageag cagaaggcgg cacagcecggg cccgeccgeg accgcectece gttectcecege 20340
cggtectetg cgccecgegegyg ccageggece ccgegggggg gtcecgcgaggce acggcaactg 20400
gcagagcacg ctgaacagca tcgtgggtcect gggggtgcgg tccgtgaagce gccgeccgatg 20460
ctactgaata gcttagctaa cgtgttgtat gtgtgtatgce gccctatgtce gecgeccagag 20520
gagctgctga gtecgecgecg ttegecgegece caccaccacce gccactcege ccctcaagat 20580
ggcgacceca tcgatgatge cgcagtggtce gtacatgcac atctcgggcece aggacgcectce 20640
ggagtacctg agccccggge tggtgcagtt cgcccgcecgec accgagagct acttcagect 20700
gagtaacaag tttaggaacc ccacggtggc gcccacgcac gatgtgacca ccgaccggte 20760
tcagcgectg acgctgceggt tcecattceccegt ggaccgcgag gacaccgcegt actcgtacaa 20820
ggcgeggtte accctggcecg tgggcgacaa ccgcgtgctg gacatggect ccacctactt 20880
tgacatccge ggggtgctgg accggggtcece cactttcaag ccctactctg gcaccgecta 20940
caactcecctg geccccaagg gegcteccaa ctectgcgag tgggagcaag aggaaactca 21000
ggcagttgaa gaagcagcag aagaggaaga agaagatgct gacggtcaag ctgaggaaga 21060
gcaagcagct accaaaaaga ctcatgtata tgctcaggcet cccctttetg gcgaaaaaat 21120
tagtaaagat ggtctgcaaa taggaacgga cgctacagct acagaacaaa aacctattta 21180
tgcagaccct acattccage ccgaacccca aatcggggag tcccagtgga atgaggcaga 21240
tgctacagtc gccggcggta gagtgctaaa gaaatctact cccatgaaac catgctatgg 21300
ttcctatgca agacccacaa atgctaatgg aggtcagggt gtactaacgg caaatgccca 21360
gggacagcta gaatctcagg ttgaaatgca attcttttca acttctgaaa acgcccgtaa 21420
cgaggctaac aacattcagc ccaaattggt gctgtatagt gaggatgtgc acatggagac 21480
cceggatacg cacctttett acaagceccgce aaaaagcgat gacaattcaa aaatcatget 21540
gggtcagcag tccatgccca acagacctaa ttacatcgge ttcagagaca actttatcgg 21600
cctcatgtat tacaatagca ctggcaacat gggagtgctt gcaggtcagg cctctcagtt 21660
gaatgcagtg gtggacttgc aagacagaaa cacagaactg tcctaccagc tcttgettga 21720
ttccatgggt gacagaacca gatacttttce catgtggaat caggcagtgg acagttatga 21780
cccagatgtt agaattattg aaaatcatgg aactgaagac gagctcccca actattgttt 21840
ccetetgggt ggcatagggg taactgacac ttaccaggct gttaaaacca acaatggcaa 21900
taacgggggc caggtgactt ggacaaaaga tgaaactttt gcagatcgca atgaaatagg 21960
ggtgggaaac aatttcgcta tggagatcaa cctcagtgcc aacctgtgga gaaacttcect 22020
gtactccaac gtggcgcectgt acctaccaga caagcttaag tacaacccct ccaatgtgga 22080
catctctgac aaccccaaca cctacgatta catgaacaag cgagtggtgg ccccgggget 22140
ggtggactgc tacatcaacc tgggcgcgceg ctggtegcectg gactacatgg acaacgtcaa 22200

ccecttecaac caccaccgca atgcgggect gcgctaccge tcecatgcectece tgggcaacgg 22260
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gcgectacgtyg ccctteccaca tccaggtgece ccagaagtte tttgccatca agaacctcect 22320
cctectgecg ggctectaca cctacgagtg gaacttcagg aaggatgtca acatggtcct 22380
ccagagctct ctgggtaacg atctcagggt ggacggggcce agcatcaagt tcgagagcat 22440
ctgcctetac gecaccttet tecccatgge ccacaacacg gcectceccacge tcgaggccat 22500
gctcaggaac gacaccaacg accagtcctt caatgactac ctctccgecg ccaacatget 22560
ctaccccata cccgccaacg ccaccaacgt ccccatctee atccecctege gcaactggge 22620
ggcctteege ggctgggect tcacccgect caagaccaag gagaccccect ccctgggcete 22680
gggattcgac ccctactaca cctactcecggg ctccattcecec tacctggacg gcaccttcecta 22740
cctcaaccac actttcaaga aggtctcggt caccttcgac tceccteggtca getggecggg 22800
caacgaccgt ctgctcaccc ccaacgagtt cgagatcaag cgctcggtcg acggggaggg 22860
ctacaacgtg gcccagtgca acatgaccaa ggactggtte ctggtccaga tgctggccaa 22920
ctacaacatc ggctaccagg gcttctacat cccagagagce tacaaggaca ggatgtactce 22980
cttcttecagg aacttccage ccatgagccg gcaggtggtg gaccagacca agtacaagga 23040
ctaccaggag gtgggcatca tccaccagca caacaactcg ggcttegtgg gctacctcege 23100
cceccaccatg cgcgagggac aggcctaccce cgccaactte ccectatccecge tcataggcaa 23160
gaccgcggte gacagcatca cccagaaaaa gttcctcectge gaccgcaccce tctggcgcat 23220
ccecttetee agcaacttca tgtccatggg tgcgctecteg gacctgggece agaacttget 23280
ctacgccaac tccgcccacg cectcecgacat gaccttegag gtcgacccca tggacgagece 23340
cacccttete tatgttcectgt tecgaagtcectt tgacgtggte cgggtccacce agccgcaccg 23400
cggcgtcecate gagaccgtgt acctgcgtac gccctteteg geccggcaacg ccaccaccta 23460
aagaagcaag ccgcagtcat cgccgectge atgecgtegg gttcecaccga gcaagagcte 23520
agggccatcg tcagagacct gggatgcggg ccctattttt tgggcacctt cgacaagcge 23580
ttccectgget ttgtctcecece acacaagcetg gcecctgcgeca tcgtcaacac ggccggccge 23640
gagaccgggg gcgtgcactg gctggectte gectggaace cgcgctccaa aacatgette 23700
ctctttgacce cctteggett ttecggaccag cggctcaage aaatctacga gttcgagtac 23760
gagggcttge tgcgtcgcag cgccatcgec tectegeceg accgcectgegt caccctcgaa 23820
aagtccaccce agaccgtgca ggggceccgac tcggccgect geggtcetcett ctgctgcatg 23880
tttctgcacg cectttgtgca ctggectcag agtcccatgg accgcaaccce caccatgaac 23940
ttgctgacgg gggtgcccaa ctccatgcete cagagcccce aggtcgagece cacccetgcege 24000
cgcaaccagg agcagctcta cagcttecctg gagecgccact cgecttactt ccgcecgccac 24060
agcgcacaga tcaggagggc cacctectte tgccacttge aagagatgca agaagggtaa 24120
taacgatgta cacacttttt ttctcaataa atggcatctt tttatttata caagctctct 24180
ggggtattca tttcccacca ccacccgecg ttgtegceccat ctggctctat ttagaaatcg 24240
aaagggttct geccgggagtce gecgtgegece acgggcaggg acacgttgceg atactggtag 24300
cgggtgcecccce acttgaactce gggcaccacce aggcgaggca gctcggggaa gttttegete 24360
cacaggctgce gggtcagcac cagcgcegttce atcaggtegg gcgcecgagat cttgaagtcecg 24420
cagttggggc cgccgccctg cgcgcecgcgag ttgcggtaca ccgggttgca gcactggaac 24480

accaacagcg ccgggtgcett cacgcetggcece agcacgctge ggtcecggagat cagcteggeg 24540
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tccaggtect cecgegttget cagcgcgaac ggggtcatct tgggcacttg ccgccccagg 24600
aagggcgcgt gecceggttt cgagttgcag tcgcagcegca gcgggatcag caggtgcccecg 24660
tgccecggact cggegttggg gtacagegceg cgcatgaagg cctgcatctg gecggaaggee 24720
atctgggcect tggcgcccte cgagaagaac atgccgcagg acttgecccga gaactggttt 24780
gcggggcage tggegtegtg caggcagcag cgcgegtcegg tgttggcgat ctgcaccacg 24840
ttgcgeccece accggttett cacgatcttg gecttggacg attgctcectt cagcgegege 24900
tgccegttet cgctggtcac atccatcteg atcacatgtt ccttgttcac catgetgctg 24960
ccgtgcagac acttcagecte gecctecgte tceggtgcage ggtgctgceca cagcgegcag 25020
ccegtggget cgaaagactt gtaggtcacce tccgcgaagg actgcaggta cccctgcaaa 25080
aagcggccca tcatggtcac gaaggtcecttg ttgctgctga aggtcagcetg cagcccgcegg 25140
tgctectegt tcagccaggt cttgcacacg gccgccagceg cctcecacctg gtecgggcage 25200
atcttgaagt tcaccttcag ctcattctcec acgtggtact tgtccatcag cgtgcgecgece 25260
gcctecatge ccecttetecca ggecgacacce agcggcaggce tcacggggtt cttcecaccate 25320
accgtggecg ccgcecteege cgcgettteg ctttecgece cgetgttete ttectettee 25380
tcetettect cgecgecgece cactcegcage ccccgcacca cggggtcegte ttectgcagg 25440
cgctgcacct tgcgecttgece gttgcegecce tgcttgatge gcacgggcegg gttgctgaag 25500
cccaccatca ccagcgcgge ctettettge tegtectege tgtceccagaat gacctecggg 25560
gagggggggt tggtcatcct cagtaccgag gcacgcecttet ttttcecttect gggggegtte 25620
gccagcteeg cggcectgegge cgctgccgag gtcgaaggec gagggctggg cgtgegegge 25680
accagcgegt cctgcgagec gtectegtee tectcecggact cgagacggag gegggeccge 25740
ttettegggyg gegegeggyy cggcggagge ggcggeggeg acggagacdg ggacgagaca 25800
tcgtecaggg tgggtggacg gegggcecgeg ccgegtecge getegggggt ggtcectegege 25860
tggtectett cccgactgge catctcccac tgctecttet cctataggca gaaagagate 25920
atggagtctc tcatgcgagt cgagaaggag gaggacagcce taaccgcccce ctctgagcecce 25980
tccaccaccg ccgccaccac cgccaatgcee gccgcggacg acgcgceccac cgagaccacce 26040
gccagtacca ccctcecccag cgacgcaccce ccgctecgaga atgaagtgct gatcgagcag 26100
gaccecgggtt ttgtgagcgg agaggaggat gaggtggatg agaaggagaa ggaggaggtce 26160
gccgectecag tgccaaaaga ggataaaaag caagaccagg acgacgcaga taaggatgag 26220
acagcagtcg ggcgggggaa cggaagccat gatgctgatg acggctacct agacgtggga 26280
gacgacgtgc tgcttaagca cctgcaccgce cagtgcgtca tcegtctgcga cgcecgectgcag 26340
gagcgctgeg aagtgcccct ggacgtggceg gaggtcagec gcegectacga gcggcaccte 26400
ttegegecge acgtgcccece caagcegcecgg gagaacggca cctgcgagece caaccegcegt 26460
ctcaacttct acccggtett cgcggtacce gaggtgctgg ccacctacca catcttttte 26520
caaaactgca agatccceccect ctectgecge gccaaccgca cccgcgcecga caaaaccctg 26580
accctgegge agggcgccca catacctgat atcgectcecte tggaggaagt gecccaagatce 26640
ttcgagggte tcggtcgcga cgagaaacgg gcggcgaacg ctctgcacgg agacagcgaa 26700
aacgagagtc actcgggggt gctggtggag ctcgagggcg acaacgcgcg cctggecgta 26760

ctcaagcgca gcatagaggt cacccacttt gcctaccegg cgctcaacct gecceccaag 26820
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gtcatgagtg tggtcatggg cgagctcatc atgcgccgeg cccagcccect ggecgcggat 26880
gcaaacttgc aagagtcctce cgaggaaggce ctgcccgcegg tcagcgacga gcagctggceg 26940
cgectggetgg agacccgcega ccccgegcag ctggaggage ggcgcaagct catgatggece 27000
gcggtgctgg tcaccgtgga gctegagtgt ctgcageget tcettcecgecgga ccceccgagatg 27060
cagcgcaagce tcgaggagac cctgcactac accttcegee agggctacgt gegccaggee 27120
tgcaagatct ccaacgtgga gctctgcaac ctggtctect acctgggcat cctgcacgag 27180
aaccgecteg ggcagaacgt cctgcactcece accctcaaag gggaggcgceg ccgcgactac 27240
atccgcgact gegcectacct cttectetge tacacctgge agacggccat gggggtctgg 27300
cagcagtgcce tggaggagcg caacctcaag gagctggaaa agctcctcaa gecgcacccte 27360
agggacctct ggacgggctt caacgagcgce tcggtggecg ccgcegcetgge ggacatcatce 27420
tttcececgage gectgctcaa gaccctgcag cagggcctge ccgacttcac cagccagage 27480
atgctgcaga acttcaggac tttcatcctg gagecgctegg gcatcctgece ggccacttge 27540
tgcgecgetge ccagcgactt cgtgceccatce aagtacaggg agtgcccgece gecgetctgg 27600
ggccactgcet acctcttcca gctggccaac tacctcecgect accactcgga cctcatggaa 27660
gacgtgagceg gcgagggcct gctcegagtge cactgeccget gcaacctcectg cacgccccac 27720
cgctctetag tectgcaacce gecagetgcte agcgagagte agattatcgg taccttcgag 27780
ctgcagggtce cctcegectga cgagaagtcece gcggctecag ggctgaaact cactceccecgggg 27840
ctgtggactt ccgcctacct acgcaaattt gtacctgagg actaccacgc ccacgagatc 27900
aggttctacg aagaccaatc ccgcccgcece aaggcggagce tcaccgcectg cgtcatcacce 27960
caggggcaca tcctgggcca attgcaagcc atcaacaaag cccgccgaga gttcttgetg 28020
aaaaagggtc ggggggtgta cctggacccce cagtccggcg aggagctaaa cccgctacce 28080
ccgccgecge cccagcageg ggaccttget tceccaggatg gcacccagaa agaagcagca 28140
gccgecgeeg ccgecgcage catacatget tcectggaggaa gaggaggagg actgggacag 28200
tcaggcagag gaggtttcgg acgaggagca ggaggagatg atggaagact gggaggagga 28260
cagcagccta gacgaggaag cttcagaggc cgaagaggtg gcagacgcaa caccatcgcec 28320
cteggtegeca geccectege cggggceccct gaaatcctcece gaacccagca ccagegctat 28380
aaccteceget cctceecggege cggcgcecacce cgcccgcaga cccaaccgta gatgggacac 28440
cacaggaacc ggggtcggta agtccaagtg cccgccgecg ccaccgcagce agcagcagca 28500
gcagcgccag ggctaccgct cgtggcgegg gcacaagaac gccatagtcg cctgecttgca 28560
agactgcggg ggcaacatct ctttcegecceg ccecgecttectg ctattccace acggggtcge 28620
ctttceecge aatgtcecctge attactaccg tcatctctac agceccctact gcageggcga 28680
cccagaggcg gcagcggcag ccacagcggce gaccaccacce taggaagata tcctecegegg 28740
gcaagacagc ggcagcagcg gccaggagac ccgcggcage agcggcggga gcggtgggeg 28800
cactgcgect ctcegecccaac gaaccectcet cgacccggga gctcagacac aggatcttcece 28860
ccactttgta tgccatcttc caacagagca gaggccagga gcaggagctg aaaataaaaa 28920
acagatctct gecgctccecte acccgcagcet gtctgtatca caaaagcgaa gatcagctte 28980
ggcgcacgcet ggaggacgcg gaggcactct tcagcaaata ctgcgcgcectce actcttaaag 29040

actagctcecg cgccecttete gaatttagge gggagaaaac tacgtcatcg ccggecgecg 29100
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ccecagececge ccagccgaga tgagcaaaga gattcccacg ccatacatgt ggagctacca 29160
gccgcagatg ggactcgegg cgggagceggce ccaggactac tccacccgca tgaactacat 29220
gagcgcggga ccccacatga tctcacaggt caacgggatc cgcgcccagce gaaaccaaat 29280
actgctggaa caggcggcca tcaccgccac gccccgecat aatctcaacc cccgaaattg 29340
gccegecgece ctegtgtace aggaaacccec ctceccgeccacce accgtactac ttceccecgegtga 29400
cgcccaggcece gaagtccaga tgactaactc aggggcgcag ctcecgegggceg getttegtca 29460
cggggcegegyg ccgctceccgac caggtataag acacctgatg atcagaggcc gaggtatcca 29520
gctcaacgac gagtcggtga gctetteget cggtectcecegt ccecggacggaa cttteccaget 29580
cgeccggatce ggcecgcetett cgttcacgcece ccgccaggcg tacctgactce tgcagaccte 29640
gtcecteggag cccecgetecg gcggcategg aaccctcecag ttegtggagg agttegtgee 29700
ctcggtetac ttcaacceccect tetcgggacce tcecccggacge taccccgacce agttcattcece 29760
gaactttgac gcggtgaagg actcggcgga cggctacgac tgaatgtcag gtgtcgagge 29820
agagcagctt cgcctgagac acctcgagca ctgccgecge cacaagtgct tegceccecegegg 29880
ttectggtgag ttctgctact ttcagctacce cgaggagcat accgaggggce cggcgcacgg 29940
cgtcecgectyg accacccagg gcgaggttac ctgttcecte atccecgggagt ttaccctcceg 30000
tceectgeta gtggageggg agcggggtcece ctgtgtecta actatcgect gcaactgccece 30060
taaccctgga ttacatcaag atctttgcetg tcatctetgt gctgagttta ataaacgctg 30120
agatcagaat ctactggggc tcecctgtecgec atcctgtgaa cgccaccgte ttcacccacce 30180
ccgaccaggce ccaggcgaac ctcacctgceg gtctgcatcg gagggccaag aagtacctca 30240
cctggtactt caacggcacc cecctttgtgg tttacaacag cttcecgacggg gacggagtcect 30300
ccetgaaaga ccagctctec ggtctcaget actccatcca caagaacacc accctccaac 30360
tctteectee ctacctgeceg ggaacctacg agtgcgtcac cggccgcectge acccacctca 30420
ccegectgat cgtaaaccag agctttceccgg gaacagataa ctccectcette cccagaacag 30480
gaggtgagct caggaaactc cccggggacce agggcggaga cgtaccttcg acccttgtgg 30540
ggttaggatt ttttattacc gggttgctgg ctcttttaat caaagtttcc ttgagatttg 30600
ttectttectt ctacgtgtat gaacacctca acctccaata actctaccct ttctteggaa 30660
tcaggtgact tctctgaaat cgggcttggt gtgctgctta ctctgttgat ttttttectt 30720
atcatactca geccttctgtg cctcaggcte gccgectget gcecgcacacat ctatatctac 30780
tgctggttge tcaagtgcag gggtcgccac ccaagatgaa caggtacatg gtcctatcga 30840
tcectaggect getggecctg geggectgca gcgecgcecaa aaaagagatt acctttgagg 30900
agcccgettg caatgtaact ttcaagcccg agggtgacca atgcaccacc ctcgtcaaat 30960
gcgttaccaa tcatgagagg ctgcgcatcg actacaaaaa caaaactggc cagtttgcegg 31020
tctatagtgt gtttacgccc ggagacccect ctaactactce tgtcaccgte ttccagggeg 31080
gacagtctaa gatattcaat tacactttcc ctttttatga gttatgcgat gcggtcatgt 31140
acatgtcaaa acagtacaac ctgtggcctc cctcectceccca ggegtgtgtg gaaaatactg 31200
ggtcttactg ctgtatggct ttcgcaatca ctacgctcge tctaatctgce acggtgctat 31260
acataaaatt caggcagagg cgaatcttta tcgatgaaaa gaaaatgcct tgatcgctaa 31320

caccggcettt ctatctgcag aatgaatgca atcacctccce tactaatcac caccacccte 31380
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cttgcgattg cccatgggtt gacacgaatc gaagtgccag tggggtccaa tgtcaccatg 31440
gtgggcceeg ccggcaatte caccctcatg tgggaaaaat ttgtccgcaa tcaatgggtt 31500
catttctgct ctaaccgaat cagtatcaag cccagagcca tctgcgatgg gcaaaatcta 31560
actctgatca atgtgcaaat gatggatgct gggtactatt acgggcagcg gggagaaatc 31620
attaattact ggcgacccca caaggactac atgctgcatg tagtcgaggce acttcccact 31680
accaccecca ctaccaccte tcccaccacce accaccacta ctactactac tactactact 31740
actactacta ccactaccgc tgcccgeccat acccgcaaaa gcaccatgat tagcacaaag 31800
cceectegtyg ctcactceecca cgccggeggyg cccatcggtg cgacctcaga aaccaccgag 31860
ctttgcttect geccaatgcac taacgccagce gctcatgaac tgttcgacct ggagaatgag 31920
gatgtccage agagctceccge ttgcectgacce caggaggctg tggagccegt tgccctgaag 31980
cagatcggtg attcaataat tgactcttcect tcttttgcca ctcecccgaata ccctecccgat 32040
tctactttece acatcacggg taccaaagac cctaacctct ctttcectacct gatgetgetg 32100
ctctgtatct ctgtggtcecte tteccgegetg atgttactgg ggatgttcetg ctgcctgate 32160
tgccgcagaa agagaaaagc tcgctcectcag ggccaaccac tgatgecctt cccctacccece 32220
ccggattttg cagataacaa gatatgagct cgctgctgac actaaccgct ttactagecct 32280
gcgetctaac ccttgteget tgcgactcga gattccacaa tgtcacagcet gtggcaggag 32340
aaaatgttac tttcaactcc acggccgata cccagtggtce gtggagtggce tcaggtaget 32400
acttaactat ctgcaatagc tccacttcce ccggcatatce cccaaccaag taccaatgca 32460
atgccagcct gttcacccte atcaacgcett ccaccctgga caatggactce tatgtagget 32520
atgtaccctt tggtgggcaa ggaaagaccc acgcttacaa cctggaagtt cgccagccca 32580
gaaccactac ccaagcttct cccaccacca ccaccaccac caccatcacc agcagcagca 32640
gcagcagcag ccacagcagc agcagcagat tattgacttt ggttttggcc agctcatctg 32700
ccgctaccca ggccatctac agctcetgtge ccgaaaccac tcagatccac cgcccagaaa 32760
cgaccaccgce caccacccta cacacctcca gcgatcagat gccgaccaac atcaccccct 32820
tggctcttca aatgggactt acaagcccca ctccaaaacce agtggatgcg gecgaggtcet 32880
ccgecectegt caatgactgg geggggctgg gaatgtggtg gttegeccata ggcatgatgg 32940
cgctectgect gettetgete tggctcecatcet gctgecteca ccgcaggcga geccagacccee 33000
ccatctatag acccatcatt gtcctgaacc ccgataatga tgggatccat agattggatg 33060
gcctgaaaaa cctacttttt tcttttacag tatgataaat tgagacatgc ctcegcatttt 33120
cttgtacatg ttccttctec caccttttet ggggtgttet acgcetggcecg ctgtgtctca 33180
cctggaggta gactgcectet cacccttcac tgtctacctg ctttacggat tggtcaccct 33240
cactctcatc tgcagcctaa tcacagtaat catcgcctte atccagtgca ttgattacat 33300
ctgtgtgcge ctcgcatact tcagacacca cccgcagtac cgagacagga acattgccca 33360
acttctaaga ctgctctaat catgcataag actgtgatct gccttctgat cctctgcatce 33420
ctgcccacce tcacctectg ccagtacacce acaaaatcte cgcgcaaaag acatgectcecce 33480
tgccgettca cccaactgtyg gaatataccce aaatgctaca acgaaaagag cgagctctcecce 33540
gaagcttgge tgtatggggt catctgtgtc ttagttttet gcagcactgt ctttgecccte 33600

ataatctacc cctactttga tttgggatgg aacgcgatcg atgccatgaa ttaccccacce 33660



US 2020/0299651 Al Sep. 24, 2020
108

-continued

tttcecegecac ccgagataat tceccactgcga caagttgtac cecgttgtegt taatcaacge 33720
cceccatece ctacgcecccac tgaaatcage tactttaacce taacaggcgg agatgactga 33780
cgccctagat ctagaaatgg acggcatcag taccgagcag cgtctectag agaggcgcag 33840
gcaggcggcet gagcaagagce gcctcaatca ggagctccga gatctcegtta acctgcacca 33900
gtgcaaaaga ggcatctttt gtctggtaaa gcaggccaaa gtcacctacg agaagaccgg 33960
caacagccac cgcctcagtt acaaattgcc cacccagcge cagaagctgg tgctcatggt 34020
gggtgagaat cccatcaccg tcacccagca ctcggtagag accgaggggt gtctgcactce 34080
ccectgtegg ggtceccagaag acctcetgcac cctggtaaag accctgtgeg gtctcagaga 34140
tttagtccece tttaactaat caaacactgg aatcaataaa aagaatcact tacttaaaat 34200
cagacagcag gtctctgtec agtttattca gcagcaccte cttceccecctece teccaactet 34260
ggtactccaa acgccttctg gcggcaaact tcectceccacac cctgaaggga atgtcagatt 34320
cttgctectg teccteccgeca cccactatcet tcatgttgtt gcagatgaag cgcaccaaaa 34380
cgtctgacga gagcttcaac cccgtgtacce cctatgacac ggaaagcggce cctcectceceg 34440
tcectttect caccecteee ttegtgtete ccgatggatt ccaagaaagt cccceegggg 34500
tcetgtetet gaacctggec gagccectgg tcactteccca cggcatgcte gecctgaaaa 34560
tgggaagtgg cctctcecetyg gacgacgctg gcaacctcac ctctcaagat atcaccaccg 34620
ctagccecctece cctcaaaaaa accaagacca acctcagect agaaacctca tccccectaa 34680
ctgtgagcac ctcaggcgcc ctcaccgtag cagccgeccge tcecccectggeg gtggecggca 34740
cctecectecac catgcaatca gaggcccccece tgacagtaca ggatgcaaaa ctcaccctgg 34800
ccaccaaagg ccccctgace gtgtcectgaag gcaaactgge cttgcaaaca tcggeccccge 34860
tgacggccgce tgacagcagce accctcacag tcagtgccac accacccctt agcacaagca 34920
atggcagctt gggtattgac atgcaagccce ccatttacac caccaatgga aaactaggac 34980
ttaactttgg cgctcceectyg catgtggtag acagcctaaa tgcactgact gtagttactg 35040
gccaaggtet tacgataaac ggaacagccc tacaaactag agtctcaggt gccctcaact 35100
atgacacatc aggaaaccta gaattgagag ctgcaggggg tatgcgagtt gatgcaaatg 35160
gtcaacttat ccttgatgta gcttacccat ttgatgcaca aaacaatctc agcecttagge 35220
ttggacaggg acccctgttt gttaactctg cccacaactt ggatgttaac tacaacagag 35280
gcctectaccet gttcacatct ggaaatacca aaaagctaga agttaatatc aaaacagcca 35340
agggtctcat ttatgatgac actgctatag caatcaatgc gggtgatggg ctacagtttg 35400
actcaggctc agatacaaat ccattaaaaa ctaaacttgg attaggactg gattatgact 35460
ccagcagagc cataattgct aaactgggaa ctggcctaag ctttgacaac acaggtgcca 35520
tcacagtagg caacaaaaat gatgacaagc ttaccttgtg gaccacacca gacccatccce 35580
ctaactgtag aatctattca gagaaagatg ctaaattcac acttgttttg actaaatgcg 35640
gcagtcaggt gttggccage gtttcectgttt tatctgtaaa aggtagcctt gcgeccatca 35700
gtggcacagt aactagtgct cagattgtcc tcagatttga tgaaaatgga gttctactaa 35760
gcaattctte ccttgaccct caatactgga actacagaaa aggtgacctt acagagggca 35820
ctgcatatac caacgcagtg ggatttatgc ccaacctcac agcataccca aaaacacaga 35880

gccaaactgce taaaagcaac attgtaagtc aggtttactt gaatggggac aaatccaaac 35940
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ccatgaccct caccattacc ctcaatggaa ctaatgaaac aggagatgcc acagtaagca 36000
cttactccat gtcattctca tggaactgga atggaagtaa ttacattaat gaaacgttcc 36060
aaaccaactc cttcaccttc tecctacatcg cccaagaata aaaagcatga cgctgttgat 36120
ttgattcaat gtgtttctgt tttattttca agcacaacaa aatcattcaa gtcattcttce 36180
catcttagct taatagacac agtagcttaa tagacccagt agtgcaaagc cccattctag 36240
cttataacta gtggagaagt actcgcctac atgggggtag agtcataatc gtgcatcagg 36300
atagggcggt ggtgctgcag cagcgcgcga ataaactgct gceccgeccgecg ctceccgtectg 36360
caggaataca acatggcagt ggtctcecctca gcgatgattce gcaccgcccg cagcataagg 36420
cgecttgtee teccgggcaca gcagcgcacce ctgatctcac ttaaatcagce acagtaactg 36480
cagcacagca ccacaatatt gttcaaaatc ccacagtgca aggcgctgta tccaaagctce 36540
atggcgggga ccacagaacc cacgtggcca tcataccaca agcgcaggta gattaagtgg 36600
cgaccectca taaacacgct ggacataaac attacctcett ttggcatgtt gtaattcacce 36660
acctceeggt accatataaa cctctgatta aacatggcge catccaccac catcctaaac 36720
cagctggcca aaacctgccecc gecggctata cactgcaggg aaccgggact ggaacaatga 36780
cagtggagag cccaggactc gtaaccatgg atcatcatge tcgtcatgat atcaatgttg 36840
gcacaacaca ggcacacgtg catacacttc ctcaggatta caagctcctc ccgegttaga 36900
accatatccce agggaacaac ccattcectga atcagcgtaa atcccacact gcagggaaga 36960
cctegecacgt aactcacgtt gtgcattgtce aaagtgttac attcgggcag cagcggatga 37020
tcetecagta tggtagcgeg ggtttetgte tcaaaaggag gtagacgatc cctactgtac 37080
ggagtgcgec gagacaaccg agatcgtgtt ggtcgtagtg tcatgccaaa tggaacgccg 37140
gacgtagtca tatttcctga agtcttagat ctctcaacgce agcaccagca ccaacacttc 37200
gcagtgtaaa aggccaagtg ccgagagagt atatatagga ataaaaagtg acgtaaacgg 37260
gcaaagtcca aaaaacgccce agaaaaaccg cacgcgaacce tacgccccga aacgaaagcc 37320
aaaaaacact agacactccc ttccggegte aacttceget ttceccacget acgtcacttg 37380
cceccagtcaa acaaactaca tatcccgaac ttccaagtceg ccacgcccaa aacaccgcect 37440
acaccteccece geccgecgge cegcecceccaa accegcectee cgeccecgege cecgeccege 37500
gccgeccate tcattatcat attggcttca atccaaaata aggtatatta ttgatgatg 37559
<210> SEQ ID NO 5
<211> LENGTH: 1145
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<221> NAME/KEY: source
<223> OTHER INFORMATION: /note=“Description of Artificial Sequence:
Synthetic polypeptide”
<400> SEQUENCE: 5

Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr
1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45
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Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

Lys Glu Asn Lys Cys Asn Gly Thr Asp Ala Lys Val Lys Leu Ile Lys
65 70 75 80

Gln Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu Leu
85 90 95

Met Gln 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 Ile Ala Ser Gly Val Ala Val Ser Lys Val Leu His Leu
145 150 155 160

Glu Gly Glu Val Asn Lys Ile 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 Ile Asp Lys Gln Leu Leu Pro Ile Val Asn
195 200 205

Lys Gln Ser Cys Ser Ile Ser Asn Ile Glu Thr Val Ile Glu Phe Gln
210 215 220

Gln Lys Asn Asn Arg Leu Leu Glu Ile 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

Leu Leu Ser Leu Asn Asp Met Pro Ile Thr Asn Asp Gln Lys Lys Leu
260 265 270

Met Ser Asn Asn Val Gln Ile Val Arg Gln Gln Ser Tyr Ser Ile Met
275 280 285

Ser Ile Ile Lys Glu Glu Val Leu Ala Tyr Val Val Gln Leu Pro Leu
290 295 300

Tyr Gly Val Ile 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 Ile 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

Gln Ala Glu Thr Cys Lys Val Gln 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 Ile Met Thr Ser Lys Thr Asp
385 390 395 400

Val Ser Ser Ser Val Ile Thr Ser Leu Gly Ala Ile Val Ser Cys Tyr
405 410 415

Gly Lys Thr Lys Cys Thr Ala Ser Asn Lys Asn Arg Gly Ile Ile Lys
420 425 430

Thr Phe Ser Asn Gly Cys Asp Tyr Val Ser Asn Lys Gly Val Asp Thr
435 440 445

Val Ser Val Gly Asn Thr Leu Tyr Tyr Val Asn Lys Gln Glu Gly Lys
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450 455 460

Ser Leu Tyr Val Lys Gly Glu Pro Ile Ile Asn Phe Tyr Asp Pro Leu
465 470 475 480

Val Phe Pro Ser Asp Glu Phe Asp Ala Ser Ile Ser Gln Val Asn Glu
485 490 495

Lys Ile Asn Gln Ser Leu Ala Phe Ile 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 Gln 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 Gln Leu Leu Ser Ser Ser Lys Tyr Thr Ile
565 570 575

Gln Arg Ser Thr Gly Asp Ser Ile Asp Thr Pro Asn Tyr Asp Val Gln
580 585 590

Lys His Ile Asn Lys Leu Cys Gly Met Leu Leu Ile Thr Glu Asp Ala
595 600 605

Asn His Lys Phe Thr Gly Leu Ile Gly Met Leu Tyr Ala Met Ser Arg
610 615 620

Leu Gly Arg Glu Asp Thr Ile Lys Ile Leu Arg Asp Ala Gly Tyr His
625 630 635 640

Val Lys Ala Asn Gly Val Asp Val Thr Thr His Arg Gln Asp Ile Asn
645 650 655

Gly Lys Glu Met Lys Phe Glu Val Leu Thr Leu Ala Ser Leu Thr Thr
660 665 670

Glu Ile Gln Ile Asn Ile Glu Ile 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 Ile Ile Leu Cys Ile Ala Ala Leu Val Ile Thr
705 710 715 720

Lys Leu Ala Ala Gly Asp Arg Ser Gly Leu Thr Ala Val Ile 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 Ile Ala Asn Ser Phe Tyr Glu Val Phe Glu Lys Tyr Pro
755 760 765

His Phe Ile Asp Val Phe Val His Phe Gly Ile Ala Gln Ser Ser Thr
770 775 780

Arg Gly Gly Ser Arg Val Glu Gly Ile Phe Ala Gly Leu Phe Met Asn
785 790 795 800

Ala Tyr Gly Ala Gly Gln Val Met Leu Arg Trp Gly Val Leu Ala Lys
805 810 815

Ser Val Lys Asn Ile Met Leu Gly His Ala Ser Val Gln Ala Glu Met
820 825 830

Glu Gln Val Val Glu Val Tyr Glu Tyr Ala Gln Lys Leu Gly Gly Glu
835 840 845

Ala Gly Phe Tyr His Ile Leu Asn Asn Pro Lys Ala Ser Leu Leu Ser
850 855 860
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Leu Thr Gln Phe Pro His Phe Ser Ser Val Val Leu Gly Asn Ala Ala
865 870 875 880

Gly Leu Gly Ile Met Gly Glu Tyr Arg Gly Thr Pro Arg Asn Gln Asp
885 890 895

Leu Tyr Asp Ala Ala Lys Ala Tyr Ala Glu Gln Leu Lys Glu Asn Gly
900 905 910

Val Ile Asn Tyr Ser Val Leu Asp Leu Thr Ala Glu Glu Leu Glu Ala
915 920 925

Ile Lys His Gln 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 Ile Arg Gly His Cys Leu Asn Gly Lys Arg Cys His Phe Ser His
965 970 975

Asn Tyr Phe Glu Trp Pro Pro His Ala Leu Leu Val Arg Gln Asn Phe
980 985 990

Met Leu Asn Arg Ile Leu Lys Ser Met Asp Lys Ser Ile Asp Thr Leu
995 1000 1005

Ser Glu 1Ile 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 Ile Gly Ser Ile
1025 1030 1035

Asn Asn Ile Thr Lys Gln Ser Ala Cys Val Ala Met Ser Lys Leu
1040 1045 1050

Leu Thr Glu Leu Asn Ser Asp Asp Ile Lys Lys Leu Arg Asp Asn
1055 1060 1065

Glu Glu Leu Asn Ser Pro Lys Ile Arg Val Tyr Asn Thr Val Ile
1070 1075 1080

Ser Tyr Ile Glu Ser Asn Arg Lys Asn Asn Lys Gln Thr Ile His
1085 1090 1095

Leu Leu Lys Arg Leu Pro Ala Asp Val Leu Lys Lys Thr Ile Lys
1100 1105 1110

Asn Thr Leu Asp Ile His Lys Ser Ile Thr Ile 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
1145

<210> SEQ ID NO 6

<211> LENGTH: 1187

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<221> NAME/KEY: source

<223> OTHER INFORMATION: /note=“Description of Artificial Sequence:
Synthetic polynucleotide”

<400> SEQUENCE: 6
ccattgcata cgttgtatce atatcataat atgtacattt atattggete atgtccaaca 60
ttaccgccat gttgacattg attattgact agttattaat agtaatcaat tacggggtca 120

ttagttcata gcccatatat ggagttcege gttacataac ttacggtaaa tggcccgect 180
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ggctgaccge ccaacgaccce ccgcccattg acgtcaataa tgacgtatgt tcccatagta 240
acgccaatag ggactttcca ttgacgtcaa tgggtggagt atttacggta aactgcccac 300
ttggcagtac atcaagtgta tcatatgcca agtacgcccce ctattgacgt caatgacggt 360
aaatggccceg cctggcatta tgcccagtac atgaccttat gggactttcce tacttggceag 420
tacatctacg tattagtcat cgctattacc atggtgatge ggttttggca gtacatcaat 480
gggcgtggat agcggtttga ctcacgggga tttccaagtce tccaccccat tgacgtcaat 540
gggagtttgt tttggcacca aaatcaacgg gactttccaa aatgtcgtaa caactccgec 600
ccattgacgc aaatgggcgg taggcgtgta cggtgggagg tctatataag gcgaagcegcet 660
ccctatcagt gatagagatc tccctatcag tgatagagat cgtcgacgag ctcegeggegg 720
gcgggagteg ctgegegetg ccttegecce gtgccccget cegecgeege ctcegegecge 780
cecgcecccgge tctgactgac cgegttacta aaacaggtaa gtcecggectce cgcegecgggt 840
tttggegect cecegegggeg cccccctect cacggegage gcetgccacgt cagacgaagg 900
gcgcagegag cgtectgatce cttecegecceg gacgctcagg acagcggecc gcectgctcata 960

agactcggcce ttagaacccc agtatcagca gaaggacatt ttaggacggg acttgggtga 1020
ctctagggca ctggttttet ttccagagag cggaacaggc gaggaaaagt agtcccttcet 1080
cggcgattct geggagggat ctcecegtgggg cggtgaacge cgatgatgcce tcectactaacce 1140

atgttcatgt tttctttttt tttctacagg tcctgggtga cgaacag 1187

<210> SEQ ID NO 7

<211> LENGTH: 2908

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<221> NAME/KEY: source

<223> OTHER INFORMATION: /note=“Description of Artificial Sequence:
Synthetic polynucleotide”

<400> SEQUENCE: 7

ccattgcata cgttgtatce atatcataat atgtacattt atattggete atgtccaaca 60
ttaccgccat gttgacattg attattgact agttattaat agtaatcaat tacggggtca 120
ttagttcata gcccatatat ggagttcege gttacataac ttacggtaaa tggcccgect 180
ggctgaccege ccaacgacce ccgeccattg acgtcaataa tgacgtatgt tceccatagta 240
acgccaatag ggactttcca ttgacgtcaa tgggtggagt atttacggta aactgcccac 300
ttggcagtac atcaagtgta tcatatgeca agtacgecece ctattgacgt caatgacggt 360
aaatggcceg cctggeatta tgcccagtac atgaccttat gggactttee tacttggecag 420
tacatctacg tattagtcat cgctattace atggtgatge ggttttggca gtacatcaat 480
gggcegtggat ageggtttga ctcacgggga tttccaagte tccaccccat tgacgtcaat 540
gggagtttgt tttggcacca aaatcaacgg gactttccaa aatgtcgtaa caactcegec 600
ccattgacge aaatgggegg taggegtgta cggtgggagg tcetatataag cagagcetcte 660
cctatcagtyg atagagatct cectatcagt gatagagatce gtcgacgage tcegtttagtg 720
aaccgtcaga tcgectggag acgccatcca cgetgttttg acctccatag aagacaccgg 780
gaccgatcca gectecegegg cegggaacgyg tgcattggaa cgeggattece cegtgecaag 840

agtgagatct tcegtttate taggtaccag atatcgecac catggecctyg agcaaagtga 900
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aactgaacga tacactgaac aaggaccagc tgctgtccag cagcaagtac accatccagc 960
ggagcaccgg cgacagcatc gataccccca actacgacgt gcagaagcac atcaacaagc 1020

tgtgcggcat gectgctgatce acagaggacg ccaaccacaa gttcaccggce ctgatcggca 1080
tgctgtacge catgagccgg ctgggcecggg aggacaccat caagatcctyg cgggacgcecg 1140
gctaccacgt gaaggccaat ggcgtggacg tgaccacaca ccggcaggac atcaacggca 1200
aagaaatgaa gttcgaggtg ctgaccctgg ccagcctgac caccgagatc cagatcaata 1260
tcgagatcga gagccggaag tcctacaaga aaatgctgaa agaaatggge gaggtggcce 1320
ccgagtacag acacgacagc cccgactgcg gcatgatcat ccectgtgtatce gecgecctgg 1380
tgatcacaaa gctggecgcet ggcgacagat ctggectgac agecgtgatce agacgggcca 1440
acaatgtgct gaagaacgag atgaagceggt acaagggcect gcetgeccaag gacattgcca 1500
acagcttcta cgaggtgttc gagaagtacc cccacttcat cgacgtgttce gtgcacttceg 1560
gcattgccca gagcagcace agaggcggcet ccagagtgga gggcatcttce gecggectgt 1620
tcatgaacgc ctacggcgct ggccaggtga tgctgagatg gggcgtgctg gecaagagceg 1680
tgaagaacat catgctgggc cacgccageg tgcaggccga gatggaacag gtggtggagg 1740
tgtacgagta cgcccagaag ctgggcggag aggecggett ctaccacatc ctgaacaacce 1800
ctaaggcctce cctgctgtece ctgacccagt tcccecccactt ctceccagegtg gtgctgggaa 1860
atgcecgecegg actgggcatce atgggcgagt accggggcac ccccagaaac caggacctgt 1920
acgacgccge caaggcectac geccgagcage tgaaagaaaa cggcegtgatce aactacageg 1980
tgctggacct gaccgctgag gaactggaag ccatcaagea ccagctgaac cccaaggaca 2040
acgacgtgga gctgggaggce ggaggatctyg geggceggagyg catgagcaga cggaacccct 2100
gcaagttcga gatcecgggge cactgectga acggcaagceg gtgccacttce agecacaact 2160
acttcgagtg gcccectecat getcectgetgg tgcggcagaa cttcatgctg aaccggatcce 2220
tgaagtccat ggacaagagc atcgacaccce tgagcgagat cagecggagece gccgagetgg 2280
acagaaccga ggaatatgcc ctgggcegtgg tgggagtgct ggaaagctac atcggctcca 2340
tcaacaacat cacaaagcag agcgcctgeg tggcecatgag caagetgcetyg acagagcetga 2400
acagcgacga catcaagaag ctgagggaca acgaggaact gaacagcccce aagatccggg 2460
tgtacaacac cgtgatcagc tacattgaga gcaaccgcaa gaacaacaag cagaccatcce 2520
atctgctgaa gcggetgece gecgacgtge tgaaaaagac catcaagaac accctggaca 2580
tccacaagte catcaccatc aacaatccca aagaaagcac cgtgtctgac accaacgatce 2640
acgccaagaa caacgacacc acctgatgag cggccgcgat ctgctgtgece ttcectagttgce 2700
cagccatctg ttgtttgecce cteccceegtg ccttecttga cectggaagg tgccactece 2760

actgtccecttt cctaataaaa tgaggaaatt gcatcgcatt gtctgagtag gtgtcattct 2820
attctggggy gtggggtyggyg gcaggacage aagggggagyg attgggaaga caatagcagg 2880

catgctgggg atgcggtggg ctctatgg 2908

<210> SEQ ID NO 8

<211> LENGTH: 594

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<221> NAME/KEY: source

<223> OTHER INFORMATION: /note=“Description of Artificial Sequence:
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Synthetic polypeptide”
<400> SEQUENCE: 8

Met Ala Leu Ser Lys Val Lys Leu Asn Asp Thr Leu Asn Lys Asp Gln
1 5 10 15

Leu Leu Ser Ser Ser Lys Tyr Thr Ile Gln Arg Ser Thr Gly Asp Ser
20 25 30

Ile Asp Thr Pro Asn Tyr Asp Val Gln Lys His Ile Asn Lys Leu Cys
35 40 45

Gly Met Leu Leu Ile Thr Glu Asp Ala Asn His Lys Phe Thr Gly Leu
50 55 60

Ile Gly Met Leu Tyr Ala Met Ser Arg Leu Gly Arg Glu Asp Thr Ile
65 70 75 80

Lys Ile Leu Arg Asp Ala Gly Tyr His Val Lys Ala Asn Gly Val Asp
85 90 95

Val Thr Thr His Arg Gln Asp Ile Asn Gly Lys Glu Met Lys Phe Glu
100 105 110

Val Leu Thr Leu Ala Ser Leu Thr Thr Glu Ile Gln Ile Asn Ile Glu
115 120 125

Ile Glu Ser Arg Lys Ser Tyr Lys Lys Met Leu Lys Glu Met Gly Glu
130 135 140

Val Ala Pro Glu Tyr Arg His Asp Ser Pro Asp Cys Gly Met Ile Ile
145 150 155 160

Leu Cys Ile Ala Ala Leu Val Ile Thr Lys Leu Ala Ala Gly Asp Arg
165 170 175

Ser Gly Leu Thr Ala Val Ile Arg Arg Ala Asn Asn Val Leu Lys Asn
180 185 190

Glu Met Lys Arg Tyr Lys Gly Leu Leu Pro Lys Asp Ile Ala Asn Ser
195 200 205

Phe Tyr Glu Val Phe Glu Lys Tyr Pro His Phe Ile Asp Val Phe Val
210 215 220

His Phe Gly Ile Ala Gln Ser Ser Thr Arg Gly Gly Ser Arg Val Glu
225 230 235 240

Gly Ile Phe Ala Gly Leu Phe Met Asn Ala Tyr Gly Ala Gly Gln Val
245 250 255

Met Leu Arg Trp Gly Val Leu Ala Lys Ser Val Lys Asn Ile Met Leu
260 265 270

Gly His Ala Ser Val Gln Ala Glu Met Glu Gln Val Val Glu Val Tyr
275 280 285

Glu Tyr Ala Gln Lys Leu Gly Gly Glu Ala Gly Phe Tyr His Ile Leu
290 295 300

Asn Asn Pro Lys Ala Ser Leu Leu Ser Leu Thr Gln Phe Pro His Phe
305 310 315 320

Ser Ser Val Val Leu Gly Asn Ala Ala Gly Leu Gly Ile Met Gly Glu
325 330 335

Tyr Arg Gly Thr Pro Arg Asn Gln Asp Leu Tyr Asp Ala Ala Lys Ala
340 345 350

Tyr Ala Glu Gln Leu Lys Glu Asn Gly Val Ile Asn Tyr Ser Val Leu
355 360 365

Asp Leu Thr Ala Glu Glu Leu Glu Ala Ile Lys His Gln Leu Asn Pro
370 375 380
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Lys Asp Asn Asp Val Glu Leu Gly Gly Gly Gly Ser Gly Gly Gly Gly
385 390 395 400

Met Ser Arg Arg Asn Pro Cys Lys Phe Glu Ile Arg Gly His Cys Leu
405 410 415

Asn Gly Lys Arg Cys His Phe Ser His Asn Tyr Phe Glu Trp Pro Pro
420 425 430

His Ala Leu Leu Val Arg Gln Asn Phe Met Leu Asn Arg Ile Leu Lys
435 440 445

Ser Met Asp Lys Ser Ile Asp Thr Leu Ser Glu Ile Ser Gly Ala Ala
450 455 460

Glu Leu Asp Arg Thr Glu Glu Tyr Ala Leu Gly Val Val Gly Val Leu
465 470 475 480

Glu Ser Tyr Ile Gly Ser Ile Asn Asn Ile Thr Lys Gln Ser Ala Cys
485 490 495

Val Ala Met Ser Lys Leu Leu Thr Glu Leu Asn Ser Asp Asp Ile Lys
500 505 510

Lys Leu Arg Asp Asn Glu Glu Leu Asn Ser Pro Lys Ile Arg Val Tyr
515 520 525

Asn Thr Val Ile Ser Tyr Ile Glu Ser Asn Arg Lys Asn Asn Lys Gln
530 535 540

Thr Ile His Leu Leu Lys Arg Leu Pro Ala Asp Val Leu Lys Lys Thr
545 550 555 560

Ile Lys Asn Thr Leu Asp Ile His Lys Ser Ile Thr Ile Asn Asn Pro
565 570 575

Lys Glu Ser Thr Val Ser Asp Thr Asn Asp His Ala Lys Asn Asn Asp
580 585 590

Thr Thr

<210> SEQ ID NO 9

<211> LENGTH: 3617

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<221> NAME/KEY: source

<223> OTHER INFORMATION: /note=“Description of Artificial Sequence:
Synthetic polynucleotide”

<400> SEQUENCE: 9

ccattgcata cgttgtatce atatcataat atgtacattt atattggete atgtccaaca 60
ttaccgccat gttgacattg attattgact agttattaat agtaatcaat tacggggtca 120
ttagttcata gcccatatat ggagttcege gttacataac ttacggtaaa tggcccgect 180
ggctgaccege ccaacgacce ccgeccattg acgtcaataa tgacgtatgt tceccatagta 240
acgccaatag ggactttcca ttgacgtcaa tgggtggagt atttacggta aactgcccac 300
ttggcagtac atcaagtgta tcatatgeca agtacgecece ctattgacgt caatgacggt 360
aaatggcceg cctggeatta tgcccagtac atgaccttat gggactttee tacttggecag 420
tacatctacg tattagtcat cgctattace atggtgatge ggttttggca gtacatcaat 480
gggcegtggat ageggtttga ctcacgggga tttccaagte tccaccccat tgacgtcaat 540
gggagtttgt tttggcacca aaatcaacgg gactttccaa aatgtcgtaa caactcegec 600
ccattgacge aaatgggegg taggegtgta cggtgggagg tcetatataag gcgaagegcet 660

ccctatcagt gatagagate tceectatcag tgatagagat cgtegacgag ctegeggegg 720
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gcgggagteg ctgegegetg ccttegecce gtgccccget cegecgeege ctcegegecge 780
cecgcecccgge tctgactgac cgegttacta aaacaggtaa gtcecggectce cgcegecgggt 840
tttggegect cecegegggeg cccccctect cacggegage gcetgccacgt cagacgaagg 900
gcgcagegag cgtectgatce cttecegecceg gacgctcagg acagcggecc gcectgctcata 960

agactcggcce ttagaacccc agtatcagca gaaggacatt ttaggacggg acttgggtga 1020
ctctagggca ctggttttet ttccagagag cggaacaggc gaggaaaagt agtcccttcet 1080
cggcgattct geggagggat ctcecegtgggg cggtgaacge cgatgatgcce tcectactaacce 1140
atgttcatgt tttctttttt tttctacagg tcctgggtga cgaacaggat atcgccacca 1200
tggaactgct gatcctgaag gccaacgcca tcaccaccat cctgaccgece gtgaccttet 1260
gecttegecayg cggcecagaac atcaccgagg aattctacca gagcacctgt agegecgtga 1320
gcaagggcta cctgagcgece ctgagaaccg getggtacac cagcegtgatc accatcgage 1380
tgagcaacat caaagaaaac aagtgcaacg gcaccgacgce caaagtgaag ctgatcaagce 1440
aggaactgga caagtacaag aacgccgtga ccgagctgea gcetgctgatyg cagagcacce 1500
ccgecaccaa caaccgggcece agacgggage tgeccceggtt catgaactac accctgaaca 1560
acgccaaaaa gaccaacgtg accctgagca agaagcggaa gceggeggtte ctgggettte 1620
tgctgggegt gggcagcgece attgccagceg gcgtggecegt gtctaaggtg ctgcacctgg 1680
aaggcgaagt gaacaagatc aagagcgcecce tgctgagcac caacaaggece gtggtgtcce 1740
tgagcaacgg cgtgagcgtg ctgaccagca aggtgctgga tctgaagaac tacatcgaca 1800
agcagetget gcccatcgtg aacaagcaga getgcagcat cagcaacatc gagacagtga 1860
tcgagttceca gcagaagaac aaccggcetge tggaaatcac cegggagttce agegtgaacyg 1920
ccggcegtgac caccectgtg tecacctaca tgctgaccaa cagcgagctg ctgagcectga 1980
tcaacgacat gcccatcacc aacgaccaga aaaagctgat gagcaacaac gtgcagatcg 2040
tgcggcagca gagctactcecce atcatgtcca tcatcaaaga agaggtgctg gectacgtgg 2100
tgcagetgee cctgtacgge gtgatcgaca cecectgetyg gaagetgcac accageccce 2160
tgtgcaccac caacaccaaa gagggcagca acatctgect gacccggacce gacagaggct 2220
ggtactgcga caacgccggce agcegtgtcat tetttceccaca ggccgagaca tgcaaggtge 2280
agagcaaccg ggtgttectge gacaccatga acagectgac cctgccctece gaagtgaace 2340
tgtgcaacgt ggacatcttc aaccccaagt acgactgcaa gatcatgacc tccaagaccg 2400
acgtgtccag ctcegtgate acctceectgg gcgecategt gtcecctgctac ggcaagacca 2460
agtgcaccge cagcaacaag aaccggggca tcatcaagac cttcagcaac ggctgcgact 2520
acgtgtccaa caagggggtg gacaccgtgt ccgtgggcaa caccctgtac tacgtgaaca 2580
aacaggaagg caagagcctg tacgtgaagg gcgagcccat catcaacttce tacgacccce 2640
tggtgttcee cagcgacgag ttcgacgeca geatcageca ggtgaacgag aagatcaacce 2700
agagcctgge cttcatcegg aagtccgacg agctgctgca caatgtgaat gcecggcaagt 2760
ccaccaccaa ctgatgagcg gccatctaat caacctctgg attacaaaat ttgtgaaaga 2820
ttgactggta ttcttaacta tgttgctcct tttacgctat gtggatacge tgctttaatg 2880
cctttgtatc atgctattge ttcccecgtatg gcectttcattt tectectectt gtataaatce 2940

tggttgctgt ctctttatga ggagttgtgg ccegttgtca ggcaacgtgg cgtggtgtgce 3000



US 2020/0299651 Al Sep. 24, 2020
118

-continued

actgtgtttg ctgacgcaac ccccactggt tggggcattg ccaccacctg tcagctectt 3060

tcegggactt tegcetttece cctecectatt gccacggegg aactcatcge cgectgectt 3120

gccegetget ggacaggggce tcggctgttg ggcactgaca attccegtggt gttgtcecgggyg 3180

aaatcatcgt cctttceccttg getgctegee tgtgttgeca cctggattet gegegggacyg 3240

tcettetget acgteccctte ggccctcaat ccagecggacce ttcecttcecceg cggectgetg 3300

ccggetetge ggectcecttee gegtettege cttegeecte agacgagtceg gatctceectt 3360

tgggccgect cecccgectge ggccgcegate tgctgtgect tectagttgee ageccatctgt 3420

tgtttgccece teccceccgtge cttecttgac cctggaaggt geccactccca ctgtecttte 3480

ctaataaaat gaggaaattg catcgcattg tctgagtagg tgtcattcta ttctgggggg 3540

tggggtgggy caggacagca agggggagga ttgggaagac aatagcaggce atgctgggga 3600

tgcggtggge tctatgg 3617

<210> SEQ ID NO 10

<211> LENGTH: 524

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<221> NAME/KEY: source

<223> OTHER INFORMATION: /note=“Description of Artificial Sequence:
Synthetic polypeptide”

<400> SEQUENCE: 10

Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr
1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln 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 Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

Lys Glu Asn Lys Cys Asn Gly Thr Asp Ala Lys Val Lys Leu Ile Lys
65 70 75 80

Gln Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu Leu
85 90 95

Met Gln 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 Ile Ala Ser Gly Val Ala Val Ser Lys Val Leu His Leu
145 150 155 160

Glu Gly Glu Val Asn Lys Ile 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 Ile Asp Lys Gln Leu Leu Pro Ile Val Asn
195 200 205

Lys Gln Ser Cys Ser Ile Ser Asn Ile Glu Thr Val Ile Glu Phe Gln
210 215 220
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Gln Lys Asn Asn Arg Leu Leu Glu Ile 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

Leu Leu Ser Leu Ile Asn Asp Met Pro Ile Thr Asn Asp Gln Lys Lys
260 265 270

Leu Met Ser Asn Asn Val Gln Ile Val Arg Gln Gln Ser Tyr Ser Ile
275 280 285

Met Ser Ile Ile Lys Glu Glu Val Leu Ala Tyr Val Val Gln Leu Pro
290 295 300

Leu Tyr Gly Val Ile Asp Thr Pro Cys Trp Lys Leu His Thr Ser Pro
305 310 315 320

Leu Cys Thr Thr Asn Thr Lys Glu Gly Ser Asn Ile Cys Leu Thr Arg
325 330 335

Thr Asp Arg Gly Trp Tyr Cys Asp Asn Ala Gly Ser Val Ser Phe Phe
340 345 350

Pro Gln Ala Glu Thr Cys Lys Val Gln Ser Asn Arg Val Phe Cys Asp
355 360 365

Thr Met Asn Ser Leu Thr Leu Pro Ser Glu Val Asn Leu Cys Asn Val
370 375 380

Asp Ile Phe Asn Pro Lys Tyr Asp Cys Lys Ile Met Thr Ser Lys Thr
385 390 395 400

Asp Val Ser Ser Ser Val Ile Thr Ser Leu Gly Ala Ile Val Ser Cys
405 410 415

Tyr Gly Lys Thr Lys Cys Thr Ala Ser Asn Lys Asn Arg Gly Ile Ile
420 425 430

Lys Thr Phe Ser Asn Gly Cys Asp Tyr Val Ser Asn Lys Gly Val Asp
435 440 445

Thr Val Ser Val Gly Asn Thr Leu Tyr Tyr Val Asn Lys Gln Glu Gly
450 455 460

Lys Ser Leu Tyr Val Lys Gly Glu Pro Ile Ile Asn Phe Tyr Asp Pro
465 470 475 480

Leu Val Phe Pro Ser Asp Glu Phe Asp Ala Ser Ile Ser Gln Val Asn
485 490 495

Glu Lys Ile Asn Gln Ser Leu Ala Phe Ile Arg Lys Ser Asp Glu Leu
500 505 510

Leu His Asn Val Asn Ala Gly Lys Ser Thr Thr Asn
515 520

<210> SEQ ID NO 11

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<221> NAME/KEY: source

<223> OTHER INFORMATION: /note=“Description of Artificial Sequence:
Synthetic peptide”

<400> SEQUENCE: 11
Gly Gly Gly Ser Gly Gly Gly

1 5

<210> SEQ ID NO 12
<211> LENGTH: 9
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<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<221> NAME/KEY: source

<223> OTHER INFORMATION: /note=“Description of Artificial Sequence:

Synthetic peptide”
<400> SEQUENCE: 12

Gly Gly Gly Gly Ser Gly Gly Gly Gly
1 5

1-22. (canceled)

23. A simian adenoviral vector comprising two expression
cassettes, wherein each expression cassette comprises a
transgene and a promoter, wherein the first expression
cassette is inserted in the E1 region of the simian adenoviral
vector, and the second expression cassette is inserted in a
region of the adenoviral vector that is compatible with
vector replication.

24. The simian adenoviral vector of claim 23, wherein the
second expression cassette is inserted in the E3 region,
between the stop codons of L5 and E4 (the “HE1” region)
or between the end of the I'TR and the cap site of E4 mRNA
(the “HE2” region) of the simian adenoviral vector.

25. The simian adenoviral vector of claim 24, wherein the
second expression cassette is inserted in the E3 region of the
simian adenoviral vector.

26. The simian adenoviral vector of claim 24, wherein the
second expression cassette is inserted in the HE1 region of
the simian adenoviral vector.

27. The simian adenoviral vector of claim 24, wherein the
second expression cassette is inserted in the HE2 region of
the simian adenoviral vector.

28. The simian adenoviral vector of claim 23, wherein the
vector is a chimpanzee adenoviral vector.

29. The simian adenoviral vector of claim 23, wherein the
vector is an adenovirus.

30. The simian adenoviral vector of claim 29, wherein the
adenovirus is ChAd155.

31. The simian adenoviral vector of claim 29, wherein the
adenovirus is ChAdS83.

32. The simian adenoviral vector of claim 23, wherein the
first expression cassette and/or the second expression cas-
sette comprises a human CMV or an enhanced human CMV
promoter.

33. The simian adenoviral vector of claim 32, wherein the
enhanced hCMV promoter has a nucleic acid sequence
having at least about 90% sequence identity to SEQ ID NO:
6.

34. The simian adenoviral vector of claim 33, wherein the
enhanced hCMV promoter has a nucleic acid sequence
having at least about 96% sequence identity to SEQ ID NO:
6.

35. The simian adenoviral vector of claim 32, wherein the
promoter comprises the nucleic acid sequence of SEQ ID
NO: 6.

36. The simian adenoviral vector of claim 23, wherein the
first and second expression cassettes comprise different
promoters.

37. The simian adenoviral vector of claim 23, wherein the
adenoviral vector is capable of infecting a mammalian cell.

38. The simian adenoviral vector of claim 23, wherein the
first and/or the second expression cassette further comprises
a posttranscriptional regulatory element.

39. The simian adenoviral vector of claim 38, wherein the
posttranscriptional regulatory element is a Woodchuck
Hepatitis Postranscriptional Regulatory Element.

40. A composition comprising the simian adenoviral
vector of claim 23 and a pharmaceutically acceptable excipi-
ent.

41. A method of inducing an immune response against a
disease caused by a pathogen in a subject in need thereof
comprising administering an immunologically effective
amount of the simian adenoviral vector of claim 23 to the
subject.

42. The method of claim 41, wherein the simian adeno-
viral vector is a vaccine component.

#* #* #* #* #*



