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1
SIMIAN ADENOVIRUS AND HYBRID
ADENOVIRAL VECTORS

The present invention relates to novel adenoviral vectors
derived from a chimpanzee adenovirus, immunogenic com-
positions thereof and their use in medicine.

All publications, patents and patent applications cited
herein are incorporated in full by reference.

BACKGROUND

Traditionally, vaccines have been based on whole inacti-
vated or attenuated pathogens. However, for many infec-
tious diseases such as malaria, this approach is impractical
and the focus of research has changed to the development of
‘subunit vaccines’ expressing only those pathogen-derived
antigens that induce immune correlates of protection.

Subunit vaccines present an antigen to the immune system
without introducing a whole infectious organism. One such
method involves the administration of a specific, isolated
protein from an infectious organism. However, this tech-
nique often induces only a weak immune response and the
isolated proteins may have a different three-dimensional
structure than the protein in its normal context, resulting in
the production of antibodies that may not recognize the
infectious organism.

An alternative method has therefore been developed
which utilizes viral vectors for the delivery of antigens.
Viruses are obligate intracellular parasites which replicate
by transfecting their DNA into a host cell, and inducing the
host cell to express the viral genome. This reproductive
strategy has been harnessed to create vectored vaccines by
creating recombinant, non-replicating viral vectors which
carry one or more heterologous transgenes. Transfection or
transduction of the recombinant viral genome into the host
cell results in the expression of the heterologous transgene
in the host cell. When the heterologous transgene encodes an
antigen, for example, expression of the antigen within the
host cell can elicit a protective or therapeutic immune
response by the host immune system. As such, the viral
vectors may function as effective vaccines. Alternatively, the
heterologous transgene may encode a functional allele of a
gene, expression of which can be used to counteract the
effects of a deleterious mutant allele of the gene, in a process
known as gene therapy.

Particularly suitable for use as viral vectors are adenovi-
ruses. Adenoviruses are non-enveloped viruses, approxi-
mately 90-100 nm in diameter, comprising a nucleocapsid
and a linear double stranded DNA genome. The viral nucleo-
capsid comprises penton and hexon capsomers. A unique
fibre is associated with each penton base and aids in the
attachment of the virus to the host cell via the Coxsackie-
adenovirus receptor on the surface of the host cell. Over 50
serotype strains of adenoviruses have been identified, most
of which cause respiratory tract infections, conjunctivitis
and gastroentiritus in humans. Rather than integrating into
the host genome, adenoviruses normally replicate as epi-
somal elements in the nucleus of the host cell. The genome
of adenoviruses comprises 4 early transcriptional units (E1,
E2, E3 and E4), which have mainly regulatory functions and
prepare the host cell for viral replication. The genome also
comprises 5 late transcriptional units (L1, .2, L3, L4 and
L5), which encode structural proteins including the penton
(L2), the hexon (L3), the scaffolding protein (I.4) and the
fiber protein (L5), which are under the control of a single
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promoter. Each extremity of the genome comprises an
Inverted Terminal Repeat (ITR) which is necessary for viral
replication.

Recombinant adenoviruses were originally developed for
gene therapy, but the strong and sustained transgene-specific
immune responses elicited by these gene delivery agents
prompted their use as vaccine carriers. In addition to being
highly immunogenic, adenoviruses offer many other advan-
tages for clinical vaccine development. The adenoviral
genome is relatively small (between 26 and 45 kbp), well
characterised and easy to manipulate. The deletion of a
single transcriptional unit, E1, renders the virus replication-
incompetent which increases its predictability and reduces
side effects in clinical applications. Recombinant adenovi-
ruses can accommodate relatively large transgenes, in some
cases up to 8 kb, allowing flexibility in subunit design, and
have a relatively broad tropism facilitating transgene deliv-
ery to a wide variety of cells and tissues. Importantly for
clinical applications, methods for scaled-up production and
purification of recombinant adenoviruses to high titre are
well established. Thus far, subgroup C serotypes AdHu2 or
AdHuS5 have predominantly been used as vectors.

However, the first generation of vaccine vectors based on
the archetypal human adenovirus AdHuS showed poor effi-
cacy in clinical trials, despite encouraging pre-clinical data’.
It was subsequently discovered that a large proportion of
human adults harbour significant titres of neutralising anti-
bodies to common human serotypes such as AdHu2 and
AdHuS5, as a result of natural infection. Neutralising anti-
bodies could reduce the potency of viral vector vaccines by
blocking viral entry into host cells and hence delivery of the
target transgene.

The occurrence of pre-existing anti-vector immunity is
being addressed through the development of new adenoviral
vectors based on serotypes to which the human population
is less likely to have been exposed, including those of
chimpanzee origin®®. However, some such chimpanzee
adenoviral vectors have limited efficacy on the grounds of
unexplained immunity in human populations, varying levels
of cross-reactivity with human adenoviruses, and sub-opti-
mal growth in transformed cell lines. In addition, it is
advantageous to have a range of different adenoviral vectors
available for use in immunising against different diseases, on
the grounds that induction of neutralising antibodies against
a vector may prevent its re-administration for another indi-
cation.

Thus, there continues to be a need in the art for highly
immunogenic, non-human adenoviral vectors which effec-
tively deliver the target transgene, minimize the effect of
pre-existing immunity to adenovirus serotypes and replicate
efficiently in transformed cell lines.

SUMMARY OF INVENTION

In a first aspect, the present invention provides the com-
plete genomic sequence of a chimpanzee adenovirus
referred to herein as AdY25.

In a second aspect, the present invention provides an
adenovirus vector comprising a capsid derived from chim-
panzee adenovirus AdY25, wherein said capsid encapsidates
a nucleic acid molecule comprising an exogeneous nucleo-
tide sequence of interest operably linked to expression
control sequences which direct the translation, transcription
and/or expression thereof in an animal cell and an adenoviral
packaging signal sequence.

A third aspect provides immunogenic compositions com-
prising the adenoviral vector according to the second aspect,
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optionally in combination with one or more additional active
ingredients, a pharmaceutically acceptable carrier, diluent,
excipient or adjuvant.

A fourth aspect provides the use of the adenoviral vector
according to the second aspect or the immunogenic com-
position according to the third aspect in medicine. In par-
ticular, the adenoviral vector and immunogenic composi-
tions are provided for delivery of a transgene into a host cell,
elicitation of an immune response in an animal, boosting an
immune response in an animal, treating or preventing at least
one disease, inducing an immune response in an animal that
will break tolerance to a self antigen and gene therapy.

A fifth aspect of the present invention provides a poly-
nucleotide sequence encoding the adenoviral vector accord-
ing to the second aspect of the present invention.

A sixth aspect of the present invention provides a host cell
transduced with the viral vector according to the second
aspect of the present invention.

A seventh aspect of the present invention provides a
method of producing the viral vector according to the second
aspect of the present invention, preferably by generating a
molecular clone of AdY25 in a Bacterial Artificial Chromo-
some (BAC).

An eighth aspect of the present invention therefore pro-
vides a Bacterial Artificial Chromosome (BAC) clone com-
prising the polynucleotide sequence according to the fifth
aspect of the present invention.

A ninth aspect of the present invention provides a pack-
aging cell line producing the viral vector according to the
second aspect of the present invention.

A tenth aspect of the present invention provides an
adenoviral vector other than AdHu5 having a nucleic acid
molecule comprising the E4Orf4, E4Orf6 and E4Orf6/7
coding regions from AdHuS.

FIGURES

The present invention is described with reference to the
following figures in which:

FIG. 1 shows a phylogenetic sequence alignment of the
amino acid sequences of (A) the hexon protein and (B) the
fiber protein of different adenovirus serotypes. Sequences
are clustered into the six adenovirus groups A-F.

FIG. 2 shows a phylogenetic sequence alignment based
on the whole genomic nucleotide sequence of wild type
adenoviruses of different species. Sequences are clustered
into the six adenovirus groups A-F.

FIG. 3A is a histogram of the viral yield (infectious
units/ml) of AdHuS and three AdY25-based vectors express-
ing Green Fluorescent Protein (GFP): 1) AdY25 E4 wildtype

(“Y25B4 wt”); i) AdY25 B4 AdHuS Orf6
(“Y25Ad5E40rf6™) and iii) AdY25 AdHuS E4Orf4/6/7
(“AdChOX1™).

FIG. 3B is a histogram of the ratio of GFP foci to
anti-hexon titer for AdHuS, AdCh63, AdY25 E4 wildtype
and the constructs A-E as described in FIG. 3C, all express-
ing the TIPeGFP antigen.

FIG. 3C is a table detailing the construction of the
E4-modified AdY25 vector constructs A, B, C, D and E.

FIG. 3D is a histogram of the ratio of marker gene: hexon
titer for AdChOX1-based vectors expressing TIPeGFP, hav-
ing either GFP or mCherry fluorescent transgenes. All data
is representative of at least two independent experiments.
Error bars show mean and SEM.

FIG. 4 is a graphical representation of cellular immuno-
genicity (spot forming cells (SFC)/million) of ChAdOX1 as
compared to AdCh63 and AdCh68.
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FIG. 5 is a graphical representation of the effect of E4
modification on IFN-y, spleen ELISpot responses (SFC/
million) to two epitopes, Pb9 and P15, two weeks after
intramuscular immunisation of Balb/c mice (4/group) with
either 10® or 10° infectious units (ifu) of AdY25-based
vectors with the following E4 regions: 1) wildtype E4 region
(“E4 wt”); ii) E40rf6 from AdHuS (“E40rf6™); or iii)
E40rf4, 6 and 7 from AdHuS (“E40rf4/6/77).

FIG. 6 is a histogram showing the prevalence of vector-
neutralising antibodies in human sera from (A) the UK and
(B) the Gambia, against Y25AdSE4Ort6 (referred to in FIG.
6 as “ChAdOX1”) and AdCh63.

FIG. 7 is a graphical representation of the humoral
immunogenicity of ChAdOX1 and AdCh68-based vectors
carrying TIPeGFP antigen. After 56 days post prime, mice
were boosted with 10° pfu MVA-TIPeGFP Serum was
collected and responses measured by endpoint ELISA a) 50
days post prime and b) 10 days post boost. Mean and
significance indicated. Statistical analyses performed by one
way ANOVA. Dotted line indicates limit of detection of the
assay.

FIG. 8A is a graphical representation of cellular immu-
nogenicity (spot forming cells (SFC)/million splenocyltes)
of ChAdOX1 vector carrying the Mycobacterium tubercu-
losis Ag85A antigen, at three different doses. Cellular
immune responses to Ag85A were determined by IFN-y
ELIspot assay using splenocytes stimulated with synthetic
peptides corresponding to the known immunodominant
CD4™ T cell H-27 restricted epitope in Ag85A (p15).

FIG. 8B is a graphical representation of cellular immu-
nogenicity (spot forming cells (SFC)/million splenocyltes)
of ChAdOX1 carrying the Mycobacterium tuberculosis
Ag85A antigen, at three different doses. Cellular immune
responses to Ag85A were determined by IFN-y ELIspot
assay using splenocytes stimulated with synthetic peptides
corresponding to the known immunodominant CD8* T cell
H-27 restricted epitope in Ag85A (pl1).

FIG. 9 is a graphical representation of cellular immuno-
genicity (spot forming cells (SFC)/million splenocyltes) of
ChAdOX1 and HAdV-5 carrying the nucleoprotein (NP)
and matrix protein 1 (M1) of Influenza A virus, at two
different doses. Cellular immune responses to nucleoprotein
(NP) were determined by IFN-y ELIspot assay using sple-
nocytes stimulated with synthetic peptides corresponding to
the known immunodominant CD8* T cell H-2, restricted
epitope in NP.

DETAILED DESCRIPTION

The present invention relates to novel adenoviral vectors
derived from a chimpanzee adenovirus, AdY25, immuno-
genic compositions thereof and their use in medicine.

AdY25 is a chimpanzee adenovirus which has been
sequenced for the first time by the present inventors. The
nucleotide sequence is provided in SEQ ID NO. 1.

A first aspect of the present invention therefore provides
a nucleic acid molecule having the sequence of SEQ ID NO.
1. In one embodiment, the nucleic acid molecule is isolated.

The person skilled in the art will appreciate that there are
homologues, equivalents and derivatives of all of the nucleic
acid sequences described herein. Thus, the invention also
encompasses nucleic acid molecules having a sequence
substantially identical to the nucleic acid sequences
described herein over their entire length.

One of skill in the art will appreciate that the present
invention can also include variants of those particular
nucleic acid molecules which are exemplified herein. These
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may occur in nature, for example because of strain variation.
For example, additions, substitutions and/or deletions are
included. One of skill in the art will also appreciate that
variation from the particular nucleic acid molecules exem-
plified herein will be possible in view of the degeneracy of
the genetic code. Preferably, the variants have substantial
identity to the nucleic acid sequences described herein over
their entire length.

As used herein, nucleic acid sequences which have “sub-
stantial identity” preferably have at least 80%, 90%, 91%,
92%, 93%, 94%, 95% 96%, 97%, 98%, 98.1%, 98.2%,
98.3%, 98.4%, 98.5%, 98.6%, 98.7%, 98.8%, 98.9%, 99%,
99.1%, 99.2%, 99.3%, 99.4% 99.5%, 99.6%, 99.7%, 99.8%
or 99.9% identity with said sequences. Desirably, the term
“substantial identity” indicates that said sequence has a
greater degree of identity with any of the sequences
described herein than with prior art nucleic acid sequences.

When comparing nucleic acid sequences for the purposes
of determining the degree of homology or identity one can
use programs such as BESTFIT and GAP (both from the
Wisconsin Genetics Computer Group (GCG) software pack-
age). BESTFIT, for example, compares two sequences and
produces an optimal alignment of the most similar segments.
GAP enables sequences to be aligned along their whole
length and finds the optimal alignment by inserting spaces in
either sequence as appropriate. Suitably, in the context of the
present invention, when discussing identity of nucleic acid
sequences, the comparison is made by alignment of the
sequences along their whole length. The above applied
mutatis mutandis to all nucleic acid sequences disclosed in
the present application.

Preferably, the nucleic acid molecule according to the first
aspect has a sequence at least 98% identical to SEQ ID NO.
1, more preferably at least 98.6% identical to SEQ ID NO.
1

Preferably, the nucleic acid molecule according to the first
aspect comprises one or more nucleotide sequences selected
from the group consisting of;

(a) nucleotides 18302 to 21130 of SEQ ID NO. 1 or a

sequence substantially identical thereto;

(b) nucleotides 13891 to 15486 of SEQ ID NO. 1 or a

sequence substantially identical thereto; and

(c) nucleotides 32290 to 33621 of SEQ ID NO. 1 or a

sequence substantially identical thereto.

These nucleotide sequences encode the (a) hexon, (b)
penton and (c) fibre capsid proteins of AdY25, the exterior
regions of which determine the properties of the viral vector,
including serotype.

The nucleic acid molecule according to the first aspect
may also comprise one or more nucleotide sequences
selected from the group consisting of:

(a) a nucleotide sequence encoding a hexon protein com-

prising the amino acid sequence of SEQ ID NO. 2, or
a sequence at least 98.2% identical thereto; or a nucleo-
tide sequence encoding a hexon protein having a
sequence at least 98.2% identical to the protein
encoded by nucleotides 18302 to 21130 of SEQ ID NO.
1;
(b) a nucleotide sequence encoding a penton protein

comprising the amino acid sequence of SEQ ID NO. 3,

or a sequence at least 98.3% identical thereto; or a

nucleotide sequence encoding a penton protein having

a sequence at least 98.3% identical to the protein

encoded by nucleotides 13891 to 15486 of SEQ ID NO.

1; and
(c) a nucleotide sequence encoding a fiber protein com-

prising the amino acid sequence of SEQ ID NO. 4 or a
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sequence at least 99.1% identical thereto; or a nucleo-
tide sequence encoding a fiber protein having a
sequence at least 99.1% identical to the protein
encoded by nucleotides 32290 to 33621 of SEQ ID NO.
1.

Nucleic acid molecules comprising a sequence comple-
mentary to the nucleic acid molecule according to the first
aspect of the present invention are within the scope of the
present invention.

Nucleic acid molecules which hybridize only to the
nucleic acid molecule according to the first aspect of the
present invention are also encompassed by the present
application. Thus, the conditions used for hybridisation are
sufficiently stringent that only such nucleic acid sequences
would remain hybridised. The person skilled in the art would
easily be able to determine such conditions.

The nucleic acid can be DNA, including cDNA, RNA
including mRNA or PNA (peptide nucleic acid) or a mixture
thereof.

Table 1 provides an overview of the wildtype AdY25
sequences disclosed herein:

TABLE 1

Corresponding nucleotides in

SEQ ID NO. Description SEQ ID NO. 1

1 Genome N/A

(nucleotide sequence)

2 Hexon protein Nucleotides 18302 to 21130 (L3)
3 Penton protein Nucleotides 13891 to 15486 (L2)
4 Fibre protein Nucleotides 32290 to 33621 (L5)
5 E1A Nucleotides 577 to 1143 and 1237
to 1443
6 E1B 19 KDa Nucleotides 1602 to 2165
7 E1B 55 KDa Nucleotides 1907 to 3406
8 pIX Nucleotides 3491 to 3919
9 Va2 Nucleotides 5587 to 5602 and 3978
to 5311 (E2)
10 Polymerase Nucleotides 13838 to 13846 and
5081 to 8662 (E2)
11 pTP Nucleotides 13838 to 13846 and
8463 to 10392 (E2)
12 52/55 kDa Nucleotides 10827 to 12017 (L1)
13 Ila Nucleotides 12041 to 13807 (L1)
14 VI Nucleotides 15493 to 16074
15 \' Nucleotides 16119 to 17141
16 Mu Nucleotides 17161 to 17394
17 VI Nucleotides 17470 to 18201
18 Endoprotease Nucleotides 21146 to 21775
19 DNA binding protein ~ Nucleotides 21852 to 23390
20 100 kDa Nucleotides 23419 to 25827 (L4)
21 22 KDa Nucleotides 25544 to 26098
22 33 KDa Nucleotides 25544 to 25871 and
26041 to 26372 (L4)
23 pVIII Nucleotides 25602 to 26285 (L4)
24 E3 12.5 KDa Nucleotides 27139 to 27459
25 E3 CRIal Nucleotides 27413 to 28051
26 E3 gp19 KDa Nucleotides 28033 to 28563
27 E3 22.3 KDa Nucleotides 29350 to 29979
28 E3 31 KDa Nucleotides 29999 to 30907
29 E3 10.4 KDa Nucleotides 30916 to 31191
30 E3 15.2 KDa Nucleotides 31200 to 31643
31 E3 14.7 KDa Nucleotides 31636 to 32040
32 E4 Orf 6/7 Nucleotides 34688 to 34861 and
33716 to 33965
33 E4 Orf 6 Nucleotides 33965 to 34861
34 E4 Orf 4 Nucleotides 34764 to 35132
35 E4 Orf 3 Nucleotides 35141 to 35494
36 E4 Orf 2 Nucleotides 35491 to 35880
37 E4 Orf 1 Nucleotides 35930 to 36304

The genome sequence data has confirmed early serologi-
cal studies that simian AdY?25 is closely related to human
group E adenovirus, AdHu4*. Alignment of the amino acid
sequences of hexon and fibre proteins from different adeno-
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viral serotypes have been used to create the phylogenetic
trees in FIG. 1. These are the major surface-exposed capsid
components and are believed to be the primary determinants
of vector tropism. Alignment of whole genomic nucleotide
sequences of different adenoviral species have been used to
create the phylogenetic tree in FIG. 2. The genome and the
fibre proteins align AdY25 with the group E adenoviruses.
However, the hexon proteins align AdY?25 with the group D
adenoviruses.

Merely for the convenience of those of skill in the art, a
sample of £. coli strain DH10B containing bacterial artificial
chromosomes (BACs) containing the cloned genome of
chimpanzee adenovirus Y25 (pBACe3.6 Y25, cell line name
“Y25”) was deposited by Isis Innovation Limited on 24 May
2012 with the European Collection of Cell Cultures
(ECACC) at the Health Protection Agency Culture Collec-
tions, Health Protection Agency, Porton Down, Salisbury
SP4 0JG, United Kingdom under the Budapest Treaty and
designated by provisional accession no. 12052401.

The E. coli containing the BAC is a class I genetically
modified organism. The genotype of E. coli strain DH is:
F-mcrA A(mrr-hsdRMS-mcrBC) ®80dlacZAM1S AlacX74
endAl recAl deoR A(ara, leu) 7697 araD139 gal U galK
nupG rpsL A-. Chimpanzee adenovirus Y25 is provisionally
classified within the species Human adenovirus E based on
the nucleotide sequence of the viral DNA polymerase.

The BAC propagates within the bacteria during replica-
tion and can be maintained by selection with chlorampheni-
col. The E. coli strain DH10B containing the BAC into
which the genome is cloned can be propagated in Luria-
Bertani broth or agar containing 12.5 pg/ml chlorampheni-
col at 37° C.

Converting the BAC clones of the viral genomes into
viruses (“rescue”) can be carried out by the following steps.
The E. coli host is propagated and the BAC DNA is purified
from the bacteria according to standard methods. The DNA
is linearised with the restriction endonuclease Pmel and
transfected into any cell line supporting growth of human
adenoviruses (e.g. A549 cells). The resulting adenovirus can
then be propagated and purified for use as a vaccine, for
example. All of these reagents and cells are publicly avail-
able. If the deposition were rescued, the resulting virus
would be a wild-type adenovirus.

In respect of all designated states to which such action is
possible and to the extent that it is legally permissible under
the law of the designated state, it is requested that a sample
of'the deposited material be made available only by the issue
thereof to an independent expert, in accordance with the
relevant patent legislation, e.g. Rule 32(1) EPC, Rule 13(1)
and Schedule 1 of the UK Patent Rules 2007, Regulation
3.25(3) of the Australian Patent Regulations and generally
similar provisions mutatis mutandis for any other designated
state.

Furthermore, merely for the convenience of those of skill
in the art, a sample of . coli strain DH10B containing
bacterial artificial chromosomes (BACs) containing the
cloned genome of chimpanzee adenovirus Y25 with deletion
of the El region (pBACe3.6 Y25delEl, cell line name
“Y25delE1”) was deposited by Isis Innovation Limited on
24 May 2012 with the European Collection of Cell Cultures
(ECACC) at the Health Protection Agency Culture Collec-
tions, Health Protection Agency, Porton Down, Salisbury
SP4 0JG, United Kingdom under the Budapest Treaty and
designated by provisional accession no. 12052402.

The E. coli containing the BAC is a class I genetically
modified organism. The genotype of E. coli strain DH10B is:
F-mcrA A(mrr-hsdRMS-mcrBC) ®80dlacZAM1S AlacX74
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8
endAl recAl deoR A(araleu) 7697 araD139 galU galK
nupG rpsL. A-. Chimpanzee adenovirus Y25 is provisionally
classified within the species Human adenovirus E based on
the nucleotide sequence of the viral DNA polymerase.

The BAC propagates within the bacteria during replica-
tion and can be maintained by selection with chlorampheni-
col. The E. coli strain DH10B containing the bacterial
artificial chromosomes into which the genomes are cloned
can be propagated in Luria-Bertani broth or agar containing
12.5 pg/mL chloramphenicol at 37° C.

Converting the BAC clones of the viral genomes into
viruses (“rescue”) can be carried out by the following steps.
The E. coli host is propagated and the BAC DNA is purified
from the bacteria according to standard methods. The DNA
is linearised with the restriction endonuclease Pmel and
transfected into HEK293 cells (or a similar E1 complement-
ing cell line). The resulting adenovirus can then be propa-
gated and purified for use as a vaccine for example. All of
these reagents and cells are publicly available. If the depo-
sition were rescued, the resulting virus would be a class |
genetically modified organism.

In respect of all designated states to which such action is
possible and to the extent that it is legally permissible under
the law of the designated state, it is requested that a sample
of'the deposited material be made available only by the issue
thereof to an independent expert, in accordance with the
relevant patent legislation, e.g. Rule 32(1) EPC, Rule 13(1)
and Schedule 1 of the UK Patent Rules 2007, Regulation
3.25(3) of the Australian Patent Regulations and generally
similar provisions mutatis mutandis for any other designated
state.

A specific embodiment of the first aspect of the present
invention provides the complete genomic sequence of a
chimpanzee adenovirus referred to herein as AdY25,
wherein said genomic sequence comprises or consists of the
genomic sequence deposited in a BAC in E. coli strain
DHI10B by Isis Innovation Limited on 24 May 2012 with the
European Collection of Cell Cultures (ECACC) at the
Health Protection Agency Culture Collections, Health Pro-
tection Agency, Porton Down, Salisbury SP4 0JG, United
Kingdom under the Budapest Treaty and designated by
provisional accession no. 12052401, or the genomic
sequence deposited in a BAC in E. coli strain DH10B by Isis
Innovation Limited on 24 May 2012 with the European
Collection of Cell Cultures (ECACC) at the Health Protec-
tion Agency Culture Collections, Health Protection Agency,
Porton Down, Salisbury SP4 0JG, United Kingdom under
the Budapest Treaty and designated by provisional accession
no. 12052402.

The inventors have discovered that viral vectors based on
the newly sequenced AdY25 can be highly effective. A
second aspect of the present invention therefore provides an
adenovirus vector comprising a capsid derived from chim-
panzee adenovirus AdY25, wherein said capsid encapsidates
a nucleic acid molecule comprising an exogeneous nucleo-
tide sequence of interest operably linked to expression
control sequences which direct the translation, transcription
and/or expression thereof in an animal cell and an adenoviral
packaging signal sequence.

As used herein, the phrase “viral vector” refers to a
recombinant virus or a derivative thereof which is capable of
introducing genetic material, including recombinant DNA,
into a host cell or host organism by means of transduction or
non-productive infection. For example, the vector of the
present invention may be a gene delivery vector, a vaccine
vector, an antisense delivery vector or a gene therapy vector.
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As used herein, “AdY25” and “Y25” refer to the chim-
panzee adenovirus AdY25 or vectors derived therefrom or
based thereon. Shorthand terms are used to indicate modi-
fications made to the wildtype virus. For example, “AE1” or
“delE1” indicates deletion or functional deletion of the E1
locus. The phrase “AdSE4Orf6” indicates that the viral
vector comprises heterologous E4 open reading frame 6
from the AdS virus.

The vector of the present invention comprises a capsid
derived from chimpanzee adenovirus AdY25. Preferably,
the capsid comprises the native or wildtype AdY25 capsid
proteins, including penton proteins, hexon proteins, fiber
proteins and/or scaffolding proteins. However, one of skill in
the art will readily appreciate that small modifications can be
made to the capsid proteins without adversely altering vector
tropism. In a particularly preferred embodiment, the vector
capsid comprises one or more capsid proteins selected from
the group consisting of:

(a) a hexon protein comprising the amino acid sequence
of SEQ ID NO. 2 or a sequence substantially identical
thereto;

(b) a penton protein comprising amino acid sequence of
SEQ ID NO. 3 or a sequence substantially identical
thereto; and

(c) a fibre protein comprising the amino acid sequence of
SEQ ID NO. 4 or a sequence substantially identical
thereto.

One of skill in the art will appreciate that the present
invention can include variants of those particular amino acid
sequences which are exemplified herein. Particularly pre-
ferred are variants having an amino acid sequence similar to
that of the parent protein, in which one or more amino acid
residues are substituted, deleted or added in any combina-
tion. Especially preferred are silent substitutions, additions
and deletions, which do not alter the properties and activities
of the protein of the present invention. Various amino acids
have similar properties, and one or more such amino acids
of a substance can often be substituted by one or more other
such amino acids without eliminating a desired activity of
that substance. Thus, the amino acids glycine, alanine,
valine, leucine and isoleucine can often be substituted for
one another (amino acids having aliphatic side chains). Of
these possible substitutions it is preferred that glycine and
alanine are used to substitute for one another (since they
have relatively short side chains) and that valine, leucine and
isoleucine are used to substitute for one another (since they
have larger aliphatic side chains which are hydrophobic).
Other amino acids which can often be substituted for one
another include: phenylalanine, tyrosine and tryptophan
(amino acids having aromatic side chains); lysine, arginine
and histidine (amino acids having basic side chains); aspar-
tate and glutamate (amino acids having acidic side chains);
asparagine and glutamine (amino acids having amide side
chains); and cysteine and methionine (amino acids having
sulphur containing side chains). Variants include naturally
occurring and artificial variants. Artificial variants may be
generated using mutagenesis techniques, including those
applied to nucleic acid molecules, cells or organisms. Pref-
erably, the variants have substantial identity to the amino
acid sequences exemplified herein.

As used herein, amino acid sequences which have “sub-
stantial identity” preferably have at least 80%, 90%, 91%,
92%, 93%, 94%, 95% 96%, 97%, 98%, 98.1%, 98.2%,
98.3%, 98.4%, 98.5%, 98.6%, 98.7%, 98.8%, 98.9%, 99%,
99.1%, 99.2%, 99.3%, 99.4%, 99.5%, 99.6%, 99.7%, 99.8%
or 99.9% identity with said sequences. Desirably, the term
“substantial identity” indicates that said sequence has a
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greater degree of identity with any of the sequences
described herein than with prior art amino acid sequences.

One can use a program such as the CLUSTAL program to
compare amino acid sequences. This program compares
amino acid sequences and finds the optimal alignment by
inserting spaces in either sequence as appropriate. It is
possible to calculate amino acid identity or similarity (iden-
tity plus conservation of amino acid type) for an optimal
alignment. A program like BLASTx will align the longest
stretch of similar sequences and assign a value to the fit. It
is thus possible to obtain a comparison where several
regions of similarity are found, each having a different score.
The above applied mutatis mutandis to all amino acid
sequences disclosed in the present application.

Preferably, the hexon protein comprises an amino acid
sequence at least 98.2% identical to SEQ ID NO. 2. Pref-
erably, the penton protein comprises an amino acid sequence
at least 98.3% identical to SEQ ID NO. 3. Preferably, the
fiber protein comprises an amino acid sequence at least
99.1% identical to SEQ ID NO. 4.

The nucleotide sequences for the AdY25 hexon, penton
and fibre proteins are set out in nucleotides 18302 to 21130
of SEQ ID NO. 1 (hexon protein), nucleotides 13891 to
15486 of SEQ ID NO. 1 (penton protein) and nucleotides
32290-33621 of SEQ ID NO. 1 (fibre protein). The vector
capsid may comprise one or more AdY25 capsid proteins
encoded by these nucleotide sequences or sequences sub-
stantially identical thereto.

The vector according to the second aspect of the present
invention may comprise one of the hexon, penton and fibre
proteins as described above, any combination of two of said
proteins, or all three of said proteins.

The vector of the present invention also comprises a
nucleic acid molecule. As a minimum, the nucleic acid
molecule comprises an exogeneous nucleotide sequence of
interest, operably linked to expression control sequences
which direct the translation, transcription and/or expression
thereof in an animal cell and an adenoviral packaging signal
sequence.

Preferably, the exogeneous nucleotide sequence encodes
a molecule of interest. The molecule of interest may be a
protein, polypeptide or nucleic acid molecule of interest.
The exogeneous nucleotide sequence may encode one or
more, two or more or three or more molecules of interest.

Proteins and polypeptides of interest include antigens,
molecular adjuvants, immunostimulatory proteins and
recombinases.

Preferably, the protein or polypeptide of interest is an
antigen. In one embodiment, the antigen is a pathogen-
derived antigen. Preferably, the pathogen is selected from
the group consisting of bacteria, viruses, prions, fungi,
protists and helminthes. Preferably, the antigen is derived
from the group consisting of M. tuberculosis, Plasomodium
sp, influenza virus, HIV, Hepatitis C virus, Cytomegalovi-
rus, Human papilloma virus, malaria parasites, leishmania
parasites or any mycobacterial species. Preferred antigens
include TRAP, MSP-1, AMA-1 and CSP from Plasmodium,
influenza virus antigens and ESAT6, TB10.4 85A and 85B
antigens from Mycobacterium tuberculosis. Particularly pre-
ferred antigens include Ag85A from Mycobacterium tuber-
culosis and nucleoprotein (NP) and matrix protein 1 (M1)
from influenza A virus, preferably Influenza A virus.

In an alternative embodiment, the antigen is a self-
antigen. Suitable self-antigens include antigens expressed by
tumour cells which allow the immune system to differentiate
between tumour cells and other cell types. Suitable self-
antigens include antigens that are either inappropriate for the



US 9,714,435 B2

11

cell type and/or its environment, or are only normally
present during the organisms’ development (e.g. foetal anti-
gens). For example, GD2 is normally only expressed at a
significant level on the outer surface membranes of neuronal
cells, where its exposure to the immune system is limited by
the blood-brain barrier. However, GD2 is expressed on the
surfaces of a wide range of tumour cells including small-cell
lung cancer, neuroblastoma, melanomas and osteosarcomas.
Other suitable self-antigens include cell-surface receptors
that are found on tumour cells but are rare or absent on the
surface of healthy cells. Such receptors may be responsible
for activating cellular signalling pathways that result in the
unregulated growth and division of the tumour cell. For
example, ErbB2 is produced at abnormally high levels on
the surface of breast cancer tumour cells. Preferably, the self
antigen comprises a tumour-associated antigen (TAA).

As used herein, the term ‘antigen” encompasses one or
more epitopes from an antigen and includes the parent
antigen, and fragments and variants thereof. These frag-
ments and variants retain essentially the same biological
activity or function as the parent antigen. Preferably, they
retain or improve upon the antigenicity and/or immunoge-
nicity of the parent antigen. Generally, “antigenic” is taken
to mean that the protein or polypeptide is capable of being
used to raise antibodies or T cells or indeed is capable of
inducing an antibody or T cell response in a subject. “Immu-
nogenic” is taken to mean that the protein or polypeptide is
capable of eliciting a potent and preferably a protective
immune response in a subject. Thus, in the latter case, the
protein or polypeptide may be capable of generating an
antibody response and a non-antibody based immune
response.

Preferably, fragments of the antigens comprise at least n
consecutive amino acids from the sequence of the parent
antigen, wherein n is preferably at least, or more than, 7, 8,
9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56,
57, 57, 58, 59, 60, 70, 80, 90 or 100. The fragments
preferably include one or more epitopic regions from the
parent antigen. Indeed, the fragment may comprise or con-
sist of an epitope from the parent antigen. Alternatively, the
fragment may be sufficiently similar to such regions to retain
their antigenic/immunogenic properties.

The antigens of the present invention include variants
such as derivatives, analogues, homologues or functional
equivalents of the parent antigen. Particularly preferred are
derivatives, analogues, homologues or functional equiva-
lents having an amino acid sequence similar to that of the
parent antigen, in which one or more amino acid residues are
substituted, deleted or added in any combination. Preferably,
these variants retain an antigenic determinant or epitope in
common with the parent antigen.

Preferably, the derivatives, analogues, homologues, and
functional equivalents have an amino acid sequence sub-
stantially identical to amino acid sequence of the parent
antigen.

The exogeneous nucleotide sequence may encode more
than one antigen. The viral vector may be designed to
express the one or more antigen genes as an epitope string.
Preferably, the epitopes in a string of multiple epitopes are
linked together without intervening sequences such that
unnecessary nucleic acid and/or amino acid material is
avoided. The creation of the epitope string is preferably
achieved using a recombinant DNA construct that encodes
the amino acid sequence of the epitope string, with the DNA
encoding the one or more epitopes in the same reading
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frame. An exemplary antigen, TIPeGFP, comprises an
epitope string which includes the following epitopes: E6FP,
SIV-gag, PyCD4 and Py3. Alternatively, the antigens may be
expressed as separate polypeptides.

One or more of the antigens or antigen genes may be
truncated at the C-terminus and/or the N-terminus. This may
facilitate cloning and construction of the vectored vaccine
and/or enhance the immunogenicity or antigenicity of the
antigen. Methods for truncation will be known to those of
skill in the art. For example, various well-known techniques
of genetic engineering can be used to selectively delete the
encoding nucleic acid sequence at either end of the antigen
gene, and then insert the desired coding sequence into the
viral vector. For example, truncations of the candidate
protein are created using 3' and/or 5' exonuclease strategies
selectively to erode the 3' and/or 5' ends of the encoding
nucleic acid, respectively. Preferably, the wild type gene
sequence is truncated such that the expressed antigen is
truncated by 1, 2, 3, 4, 5,6, 7, 8, 9, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20 or more amino acids relative to the parent
antigen. Preferably, the antigen gene is truncated by 10-20
amino acids at the C-terminus relative to the wild type
antigen. More preferably, the antigen gene is truncated by
13-18 amino acids, most preferably by 15 amino acids at the
C-terminus relative to the wild type antigen. Preferably, the
AgB5A antigen is C-terminally truncated in this manner.

One or more of the antigen genes may also comprise a
leader sequence. The leader sequence may affect processing
of the primary transcript to mRNA, translation efficiency,
mRNA stability, and may enhance expression and/or immu-
nogenicity of the antigen. Preferably, the leader sequence is
tissue plasminogen activator (tPA). Preferably, the tPA
leader sequence is positioned N-terminal to the one or more
antigens.

The leader sequence such as the tPA leaders sequence may
be linked to the sequence of the antigen via a peptide linker.
Peptide linkers are generally from 2 to about 50 amino acids
in length, and can have any sequence, provided that it does
not form a secondary structure that would interfere with
domain folding of the fusion protein.

One or more of the antigen genes may comprise a marker
such as the Green Fluorescent Protein (GFP) marker to
facilitate detection of the expressed product of the inserted
gene sequence.

One or more of the antigen genes may comprise a nucleic
acid sequence encoding a tag polypeptide that is covalently
linked to the antigen upon translation. Preferably the tag
polypeptide is selected from the group consisting of a PK
tag, a FLAG tag, a MYC tag, a polyhistidine tag or any tag
that can be detected by a monoclonal antibody. The nucleic
acid sequence encoding the tag polypeptide may be posi-
tioned such that, following translation, the tag is located at
the C-terminus or the N-terminus of the expressed antigen or
may be internal to the expressed antigen. Preferably, the tag
is located at the C-terminus of the expressed antigen. In a
preferred embodiment, one or more of the antigen genes
encode a PK tag. A tag of this type may facilitate detection
of antigen expression and clones expressing the antigen,
and/or enhance the immunogenicity or antigenicity of the
antigen.

If a tag polypeptide is used, nucleotides encoding a linker
sequence are preferably inserted between the nucleic acid
encoding the tag polypeptide and the nucleic acid encoding
the expressed antigen. An exemplary linker is IPNPLLGLD
(SEQ ID NO. 49).

In an alternative embodiment, the exogeneous sequence
of interest may be non-protein encoding. For example, the
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exogeneous nucleotide sequence may be an miRNA or
immunostimulatory RNA sequence.

The adenoviral vector may comprise one or more exog-
eneous nucleotide sequences, for example 1, 2 or 3 or more
exogeneous nucleotide sequences. Preferably, each exog-
eneous nucleotide sequence embodies a transgene. The
exogeneous nucleotide sequence embodying the transgene
can be a gene or a functional part of the gene. The adenoviral
vector may comprise one nucleotide sequence encoding a
single molecule of interest. Alternatively, the adenoviral
vector may comprise one nucleotide sequence or more than
one nucleotide sequence encoding more than one molecule
of interest.

Preferably, the exogeneous nucleotide sequence is located
in a nucleic acid molecule that contains other, adenoviral
sequences. The exogeneous nucleotide sequence may be
inserted into the site of a partially or fully deleted AdY25
gene, for example into the site of an E1 deletion or an E3
deletion. The exogeneous nucleotide sequence may be
inserted into an existing AdY25 gene region to disrupt the
function of that region. Alternatively, the exogeneous
nucleotide sequence may be inserted into a region of the
AdY25 genome with no alteration to the function or
seqeuence of the surrounding genes.

The exogeneous nucleotide sequence or transgene is
preferably operably linked to regulatory sequences neces-
sary to drive translation, transcription and/or expression of
the exogeneous nucleotide sequence/transgene in a host cell,
for example a mammalian cell. As used herein, the phrase
“operably linked” means that the regulatory sequences are
contiguous with the nucleic acid sequences they regulate or
that said regulatory sequences act in trans, or at a distance,
to control the regulated nucleic acid sequence. Such regu-
latory sequences include appropriate expression control
sequences such as transcription initiation, termination,
enhancer and promoter sequences, efficient RNA processing
signals, such as splicing and polyadenylation signals,
sequences that enhance translation efficiency and protein
stability and sequences promote protein secretion. Addition-
ally they may contain sequences for repression of transgene
expression, for example during production in cell lines
expression a transactivating receptor. Promoters and other
regulatory sequences which control expression of a nucleic
acid have been identified and are known in the art. Prefer-
ably, the promoter is selected from the group consisting of
human CMV promoters, simian CMV promoters, murine
CMV promoters, ubiquitin, the EF1 promoter, frog EF1
promoter, actin and other mammalian promoters. Most pre-
ferred are human CMV promoters and in particular the
human CMV major immediate early promoter.

The exogeneous nucleotide sequence(s) of interest may be
introduced into the viral vector as part of a cassette. As used
herein, the term “cassette” refers to a nucleic acid molecule
comprising at least one nucleotide sequence to be expressed,
along with its transcriptional and translational control
sequences to allow the expression of the nucleotide
sequence(s) in a host cell, and optionally restriction sites at
the 5' and 3' ends of the cassette. Because of the restriction
endonuclease sites, the cassettes can easily be inserted,
removed or replaced with another cassette. Changing the
cassette will result in the expression of different sequence(s)
by the vector into which the cassette is incorporated. Alter-
natively, any method known to one of skill in the art could
be used to construct, modify or derive said cassette, for
example PCR mutagenesis, In-Fusion®, recombineering,
Gateway® cloning, site-specific recombination or topoi-
somerase cloning.
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The expression control sequences preferably include the
adenovirus elements necessary for replication and virion
encapsidation. Preferably, the elements flank the exog-
eneous nucleotide sequence. Preferably, the Y25 vector
comprises the 5' inverted terminal repeat (ITR) sequences of
Y25, which function as origins of replication, and 3' ITR
sequences.

The packaging signal sequence functions to direct the
assembly of the viral vector.

As one of skill in the art will appreciate, there are
minimum and maximum contraints upon the length of the
nucleic acid molecule that can be encapsidated in the viral
vector. Therefore, if required, the nucleic acid molecule may
also comprise “stuffing”, i.e. extra nucleotide sequence to
bring the final vector genome up to the required size.
Preferably, the nucleic acid molecule comprises sufficient
“stuffing” to ensure that the nucleic acid molecule is about
80% to about 108% of the length of the wild-type nucleic
acid molecule.

The nucleic acid molecule may also comprise one or more
genes or loci from the AdY25 genome. The wildtype AdY25
genome comprises 4 early transcriptional units (E1, E2, E3
and E4), which have mainly regulatory functions and pre-
pare the host cell for viral replication. The genome also
comprises 5 late transcriptional units (L1, L2, [.3, L4 and
L5), which encode structural proteins including the penton
(L2), the hexon (L3), the scaffolding protein (I.4) and the
fiber protein (L5), which are under the control of a single
promoter. Each extremity of the genome comprises an
Inverted Terminal Repeat (ITR) which is necessary for viral
replication. The viral vector of the present invention may
comprise the complete native AdY25 genome, into which
the exogeneous nucleotide sequence has been inserted.
However, one of skill in the art will appreciate that various
modifications to the native AdY25 genome are possible, and
indeed desirable, when creating a viral vector.

One or more native AdY25 genes may be deleted, func-
tionally deleted or modified to optimise the viral vector. As
used herein, the phrase “deleted” refers to total deletion of
a gene, whilst “functional deletion” refers to a partial
deletion of a gene/locus, or some other modification such as
a frame shift mutation, which destroys the ability of the
adenovirus to express the gene/locus or renders the gene
product non-functional. The AdY25 genome may be modi-
fied to increase the insert capacity or hinder replication in
host cells and/or increase growth and yield of the viral vector
in transformed packaging cell lines. One of skill in the art
will appreciate that any number of early or late genes can be
functionally deleted. Replication of such modified viral
vectors will still be possible in transformed cell lines which
comprise a complement of the deleted genes. For example,
the viral proteins necessary for replication and assembly can
be provided in trans by engineered packaging cell lines or by
a helper virus.

Therefore, in addition to the exogeneous nucleotide
sequence, the vector of the present invention may comprise
the minimal adenoviral sequences, the adenoviral genome
with one or more deletions or functional deletions of par-
ticular genes, or the complete native adenoviral genome,
into which has been inserted the exogeneous nucleotide
sequence.

Preferably, the vector of the present invention comprises
the native Y25 late transcriptional units (L.1-L.5) and/or the
native Y25 Inverted Terminal Repeats (ITR) or sequences
substantially identical thereto. The amino acid sequences of
the native L1, 1.2, L3, L4, LS5 loci, and the corresponding
nucleic sequences, are set out in Table 1, above.
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Preferably, one or more of the early transcriptional units
are modified, deleted or functionally deleted.

In one embodiment, the viral vector is non-replicating or
replication-impaired. As used herein, the term “non-repli-
cating” or “replication-impaired” means not capable of
replicating to any significant extent in the majority of normal
mammalian cells, preferably normal human cells. It is
preferred that the viral vector is incapable of causing a
productive infection or disease in the human patient. How-
ever, the viral vector is preferably capable of stimulating an
immune response. Viruses which are non-replicating or
replication-impaired may have become so naturally, i.e. they
may be isolated as such from nature. Alternatively, the
viruses may be rendered non-replicating or replication-
impaired artificially, e.g. by breeding in vitro or by genetic
manipulation. For example, a gene which is critical for
replication may be functionally deleted. Preferably, the
adenoviral vector replication is rendered incompetent by
functional deletion of a single transcriptional unit which is
essential for viral replication. Preferably, the E1 gene/locus
is deleted or functionally deleted. The E1 gene/locus may be
replaced with a heterologous transgene, for example a
nucleotide sequence or expression cassette encoding a pro-
tein or polypeptide of interest.

The wildtype AdY25 E1 amino acid sequence, and the
corresponding nucleic acid sequence, are set out in Table 1,
above.

As discussed herein, the recombinant adenovirus may be
created by generating a molecular clone of AdY25 in a
Bacterial Artificial Chromosome (BAC), and the E1 locus is
preferably deleted by including an extra homology flank
downstream of the adenovirus E1 region to enable simulta-
neous deletion of E1 during homologous recombination
between the AdY25 viral DNA and a linearised BAC
“rescue vector”, as described in Example 1.

Preferably, the viral vector according to the present inven-
tion comprises one or more recombination sites to enable the
insertion of one or more transgenes or cassettes comprising
the exogeneous nucleotide sequence. Preferably, the recom-
bination sites comprise phage lambda site specific recom-
bination sites. These recombination sites may be introduced
at any suitable locus, but are preferably introduced at the Ad
E1 locus. Thus, the non-replicating or replication-impaired
vector may be prepared by replacing the E1 gene with a
nucleotide sequence encoding the protein or polypeptide of
interest. Preferably, the recombination sites attR1 and attR2
are introduced at the Ad E1 locus as part of an Invitrogen
Gateway® destination cassette as described in Example 1.

Preferably, the vector lacks an adenovirus E3 gene/locus.
Deletion of the adenovirus E3 region increases the insert
capacity of the new vector by approximately 5 kb. Deletion
of E3 has little consequence to viral vector yield since this
region is not required for virus replication and therefore does
not need to be provided in trans in the packaging cell line.
The E3 locus may be deleted using GalK recombineering as
described in Example 2.

The wildtype AdY25 E3 amino acid sequence, and the
corresponding nucleic acid sequence, are set out in Table 1,
above.

In a particularly preferred embodiment of the present
invention, both the E1 and E3 loci are deleted from the
AdY25 genome.

Preferably, the vector of the present invention comprises
the native E2 locus. E2 is a transcriptional unit comprising
the open reading frames encoding the Polymerase, PTP and
IVa2 proteins. The wildtype AdY25 E4 amino acid
sequence, and the corresponding nucleotide sequence, are
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set out in Table 1, above. Preferably, the vector of the present
invention comprises a nucleotide sequence encoding E2 or
a sequence substantially identical thereto.

As stated above, the viral vectors of the present invention
may be produced in engineered cell lines containing a
complement of any deleted genes required for viral replica-
tion. However, replication of viral vectors according to the
present invention may be sub-optimal in cells designed to
facilitate replication of other serotypes. For example, as
shown in FIG. 3A, the first generation of AdY25-based
vectors comprising the wildtype E4 locus were found to
grow inefficiently in HEK293 cells and yield was approxi-
mately two logs lower than for comparable AdHuS-based
vectors. It is hypothesized that the low yield resulted from
suboptimal interaction between the cell-expressed E1 pro-
teins (designed to support propagation of AdHuS viruses)
and vector-encoded E4 gene products. Therefore, the adeno-
viral vectors according to the present invention preferably
further comprise one or more modifications designed to
optimise vector growth and yield in transformed cell lines,
such as HEK293, expressing the genes functionally deleted
in the adenoviral vector according to the present invention.

In one embodiment, the native E4 region may be replaced
in its entirety with a heterologous E4 region from other
serotype(s), which heterologous E4 region preferably
increases vector yield and growth in a transformed cell line.
For example, the native E4 region may be replaced with the
E4 region from AdHuS to increase vector yield and growth
in HEK293.

The adenovirus E4 region comprises at least 6 Open
Reading Frames (ORFs or Orfs). Thus, in an alternative
embodiment, one or more of the ORF's in the E4 region may
be replaced with one or more heterologous ORFs from the
E4 region of other adenoviral serotype(s), which heterolo-
gous ORF(s) preferably increase(s) vector yield and growth
in a transformed cell line. Preferably, 1, 2, 3, 4, 5 or 6 ORFs
in the E4 region may be replaced 1, 2, 3, 4, 5 or 6
heterologous ORFs from the E4 region of other serotype(s),
e.g. AdHuS.

Of particular importance for viral replication in HEK293
cells is the gene product of E4Orf6, a multifunctional protein
implicated in late viral mRNA splicing and selective export
of viral mRNA, viral DNA synthesis and inhibition of
apoptosis. Suboptimal interaction between E4Orf6 and the
cell-expressed E1B-55K is believed to reduce the yield of
AdChOX1 vectors in HEK293 cells. Therefore, the native
E40rf6 region may be replaced with a heterologous E4Orf6
region. For example, the entire native E4 locus may be
replaced with the E4Ort6 gene from AdHuS, as described in
Example 3. The amino acid sequence of E4Orf6 from
AdHuS5 is found in SEQ ID NO. 40. A corresponding
nucleotide sequence is found at nucleotides 28248 to 29132
of SEQ ID NO. 38. In one embodiment, the vector of the
present invention comprises the nucleotide sequence of
AdHuSE40rf6 or a sequence substantially identical thereto.
As described in Example 3 and shown in FIG. 3A, this
modification was found to improve viral yield and growth.

In a preferred embodiment, more than one ORF in the E4
region is replaced with more than one heterologous ORF
from the E4 region of other serotype(s). For example, native
E4O0rf4, E4Ort6 and E4Orf7 may be replaced with the
E40rf4, E4Ort6 and E4Ort6/7 coding regions from AdHuS.
In a particularly preferred embodiment, the recombinant E4
region comprises the E4Orfl, E4Orf2 and E40rf3 coding
regions from AdY25 and the E4O0rf4, E4Orf6 and E4Orf6/7
coding regions from AdHuS. The amino acid sequence of
E4Orf4 from AdHuS is found in SEQ ID NO. 41. A
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corresponding nucleotide sequence is found at nucleotides
29053 to 29397 of SEQ ID NO. 38. The amino acid
sequence of the E40rf6 from AdHuS is found in SEQ ID
NO. 40. A corresponding nucleotide sequence is found at
nucleotides 28248 to 29132 of SEQ ID NO. 38. The amino
acid sequence of the E4Orf6/7 from AdHuS is found in SEQ
ID NO. 39. A corresponding nucleotide sequence is found at
nucleotides 28959 to 29132 and 27969 to 28247 of SEQ ID
NO. 38. In one embodiment, the vector of the present
invention comprises the nucleotide sequences of AdHuS
E40rf4, E40rf6 and E40rf6/7 or sequences substantially
identical thereto.

In a particularly preferred embodiment of the present
invention, the genome of the viral vector according to the
present invention lacks the nucleotide sequences which
encode the adenovirus E1 and E3 regions, and has the native
E4 locus replaced with E4Orf4, E4Orf6 and E4Ort6/7
coding regions from AdHuS, and the E4Orfl, E4Orf2 and
E40rf3 coding regions from AdY25. This particularly pre-
ferred embodiment is referred to herein interchangeably as
“ChAdOX1” or “AdChOX1”. As described in Example 3,
and shown in FIG. 3A, the modification of the vector in this
way was surprisingly found to increase the rate of hexon
production and the growth and replication of the virus.

An exemplary nucleotide sequence encoding ChAdOX1
is set out in SEQ ID NO. 38. In this embodiment, E1A, E1B
19 kDa and E1B 55 kDa are deleted and replaced with a
Gateway® Destination Cassette (nucleotides 592 to 2550 of
SEQID NO. 38). E3 CR1al, E3 gp19 kDa, E3 22.3 kDa, E3
31 kDa, E3 10.4 kDa, E3 15.2 kDa and E3 14.7 kDa are
deleted and replaced with a Pacl site (nucleotides 26286 to
26293 of SEQ ID NO. 38). The native E4 region is deleted
and replaced with E4Orf4, E4Orf6 and E4Ort6/7 coding
regions from AdHuS5, and the E4Orf1, E4Orf2 and E40rf3
coding regions from AdY25, as described above. The viral
vector encoded by SEQ ID NO. 38 also comprises a number
of wild-type AdY25 proteins, the nucleotide sequences of
which are set out in Table 2, below:

TABLE 2
Corresponding nucleotides in SEQ ID
Protein NO. 38
pIX 2638 to 3066
IVa2 4734 to 4749 and 3125 to 4458
Polymerase 12985 to 12993 and 4228 to 7809
pTP 12985 to 12993 and 7610 to 9539
52/55 kD 9974 to 11164
IITa 11188 to 12954
Penton 13038 to 14633
A% 14640 to 15221
v 15266 to 16288
Mu 16308 to 16541
VI 16617 to 17348
Hexon 17449 to 20277
Endoprotease 20293 to 20922
DNA Binding Protein 20999 to 22537
100 kDa 22566 to 24974
22K 24691 to 25245
33K 24691 to 25018, 25188 . . . 25519
VIII 25602 to 26285
Fiber 26543 to 27874
E40rf3 29406 to 29759
E40rf2 29756 to 30145
E40rf1 30195 to 30569

Preferably, the genome of the viral vector according to the
present invention comprises the nucleotide sequence of SEQ
ID NO. 38 or a sequence substantially identical thereto, into
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which is inserted the exogeneous nucleotide sequence
encoding the protein of interest.

As described in Example 5 and shown in FIG. 5, modi-
fication of the E4 region was found to have little impact on
immunogenicity of the viral vector, but did improve the rate
of viral growth and replication. Therefore, such E4 modifi-
cations can be used to enhance the rate of production of the
viral vectors, but will not have a negative impact on the
immunogenicity of the vectors.

Example 4 and FIG. 4 demonstrate that the immune
responses elicited by the AdY25-based vector ChAdOX1 are
robust and comparable to those elicited by AdCh63 (also
known as ChAd63) and AdCh68 (also known as AdC6S,
ChAd68, C9 or SAAV-25). However, the humoral immuno-
genicity of ChAdOX1 was found to be superior to that of
AdCh68, as described in Example 7 and FIG. 7. One of skill
in the art would expect T-cell responses and antibody
responses to correlate fully with one another. The superiority
of the humoral responses to ChAdOX1 is therefore surpris-
ing.

The prevalence of vector neutralising antibodies in human
sera from the UK and the Gambia was also surprisingly
found to be much lower for the AdY25-based vectors than
for another chimpanzee adenoviral vector, AdCh63 (see
Example 6 and FIG. 6). This data suggest that vectors based
on AdY25 may encounter less pre-existing immunity within
the human population, not only in comparison to vectors
based on human adenoviruses, but also in comparison to
other existing vectors based on chimpanzee adenoviruses.

Example 8 and FIGS. 8A and 8B demonstrate that ChA-
dOX1 is capable of inducing immune responses against
Mycobacterium tuberculosis, whilst Example 9 and FIG. 9
demonstrate that ChAdOX1 is capable of inducing immune
responses against Influenza A.

A third aspect of the present invention provides a phar-
maceutical or immunogenic composition comprising the
viral vector according to the second aspect of the present
invention optionally in combination with one or more addi-
tional active ingredients, a pharmaceutically acceptable car-
rier, diluent, excipient or adjuvant.

Preferably, the composition is an immunogenic and/or
antigenic composition. The immunogenic and/or antigenic
compositions according to the present invention may be
prophylactic (to prevent infection), post-exposure (to treat
after infection but before disease) or therapeutic (to treat
disease). Preferably, the composition is prophylactic or
post-exposure. Preferably, the composition is a vaccine.

Where the immunogenic composition is for prophylactic
use, the subject is preferably an infant, young child, older
child or teenager. Where the immunogenic composition is
for therapeutic use, the subject is preferably an adult.

The composition may comprise one or more additional
active agents, such as an anti-inflammatory agent (for
example a p38 inhibitor, glutamate receptor antagonist, or a
calcium channel antagonist), AMPA receptor antagonist, a
chemotherapeutic agent and/or an antiproliferative agent.
The composition may also comprise one or more antimi-
crobial compounds. Examples of suitable antimicrobial
compounds include antituberculous chemotherapeutics such
as rifampicin, isoniazid, ethambutol and pyrizinamide.

Suitable carriers and/or diluents are well known in the art
and include pharmaceutical grade starch, mannitol, lactose,
magnesium stearate, sodium saccharin, talcum, cellulose,
glucose, sucrose, (or other sugar), magnesium carbonate,
gelatin, oil, alcohol, detergents, emulsifiers or water (pref-
erably sterile). The composition may be a mixed preparation



US 9,714,435 B2

19

of a composition or may be a combined preparation for
simultaneous, separate or sequential use (including admin-
istration).

Suitable adjuvants are well known in the art and include
incomplete Freund’s adjuvant, complete Freund’s adjuvant,
Freund’s adjuvant with MDP (muramyldipeptide), alum
(aluminium hydroxide), alum plus Bordatella pertussis and
immune stimulatory complexes (ISCOMs, typically a matrix
of Quil A containing viral proteins).

The composition according to the invention for use in the
aforementioned indications may be administered by any
convenient method, for example by oral (including by
inhalation), parenteral, mucosal (e.g. buccal, sublingual,
nasal), rectal or transdermal administration and the compo-
sitions adapted accordingly.

For oral administration, the composition can be formu-
lated as liquids or solids, for example solutions, syrups,
suspensions or emulsions, tablets, capsules and lozenges.

A liquid formulation will generally consist of a suspen-
sion or solution of the compound or physiologically accept-
able salt in a suitable aqueous or non-aqueous liquid
carrier(s) for example water, ethanol, glycerine, polyethyl-
ene glycol or oil. The formulation may also contain a
suspending agent, preservative, flavouring or colouring
agent.

A composition in the form of a tablet can be prepared
using any suitable pharmaceutical carrier(s) routinely used
for preparing solid formulations. Examples of such carriers
include magnesium stearate, starch, lactose, sucrose and
microcrystalline cellulose.

A composition in the form of a capsule can be prepared
using routine encapsulation procedures. For example, pow-
ders, granules or pellets containing the active ingredient can
be prepared using standard carriers and then filled into a hard
gelatine capsule; alternatively, a dispersion or suspension
can be prepared using any suitable pharmaceutical carrier(s),
for example aqueous gums, celluloses, silicates or oils and
the dispersion or suspension then filled into a soft gelatine
capsule.

Compositions for oral administration may be designed to
protect the active ingredient against degradation as it passes
through the alimentary tract, for example by an outer coating
of the formulation on a tablet or capsule.

Typical parenteral compositions consist of a solution or
suspension of the compound or physiologically acceptable
salt in a sterile aqueous or non-aqueous carrier or parenter-
ally acceptable oil, for example polyethylene glycol, poly-
vinyl pyrrolidone, lecithin, arachis oil or sesame oil. Alter-
natively, the solution can be lyophilised and then
reconstituted with a suitable solvent just prior to adminis-
tration.

Compositions for nasal or oral administration may con-
veniently be formulated as aerosols, drops, gels and pow-
ders. Aerosol formulations typically comprise a solution or
fine suspension of the active substance in a physiologically
acceptable aqueous or non-aqueous solvent and are usually
presented in single or multidose quantities in sterile form in
a sealed container, which can take the form of a cartridge or
refill for use with an atomising device. Alternatively the
sealed container may be a unitary dispensing device such as
a single dose nasal inhaler or an aerosol dispenser fitted with
a metering valve, which is intended for disposal once the
contents of the container have been exhausted. Where the
dosage form comprises an aerosol dispenser, it will contain
a pharmaceutically acceptable propellant. The aerosol dos-
age forms can also take the form of a pump-atomiser.

Compositions suitable for buccal or sublingual adminis-
tration include tablets, lozenges and pastilles, wherein the
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active ingredient is formulated with a carrier such as sugar
and acacia, tragacanth, or gelatin and glycerin.

Compositions for rectal or vaginal administration are
conveniently in the form of suppositories (containing a
conventional suppository base such as cocoa butter), pes-
saries, vaginal tabs, foams or enemas.

Compositions suitable for transdermal administration
include ointments, gels, patches and injections including
powder injections.

Conveniently the composition is in unit dose form such as
a tablet, capsule or ampoule.

The pharmaceutical composition is preferably sterile. It is
preferably pyrogen-free. It is preferably buffered e.g. at
between pH 6 and pH 8, generally around pH 7. Preferably,
the composition is substantially isotonic with humans.

Preferably, the pharmaceutical compositions of the pres-
ent invention deliver an immunogenically or pharmaceuti-
cally effective amount of the viral vector to a patient.

As used herein ‘immunogenically or pharmaceutically
effective amount” means that the administration of that
amount to an individual, either as a single dose or as a series
of doses, is effective for prevention or treatment of a disease
or condition. In particular, this phrase means that a sufficient
amount of the viral vector is delivered to the patient over a
suitable timeframe such that a sufficient amount of the
antigen is produced by the patient’s cells to stimulate an
immune response which is effective for prevention or treat-
ment of a disease or condition. This amount varies depend-
ing on the health and physical condition of the individual to
be treated, age, the capacity of the individual’s immune
system, the degree of protection desired, the formulation of
the vaccine, the doctor’s assessment of the medical situation
and other relevant factors.

In general, a pharmaceutically effective dose comprises
1x107 to 1x10'? viral particles, preferably 1x10*° to 1x10"
particles.

The immunogenic composition of the present invention
may also comprise one or more other viral vectors, prefer-
ably other adenoviral vectors.

A fourth aspect of the present invention provides the use
of the viral vector according to the second aspect of the
present invention or the immunogenic composition accord-
ing to the third aspect of the present invention. In particular,
the fourth aspect provides the use of the viral vector or the
immunogenic composition of the present invention in medi-
cine.

This aspect also provides: i) the viral vector or the
immunogenic composition according to the present inven-
tion for use in medicine and ii) the use of the viral vector or
the immunogenic composition according to the present
invention in the manufacture of a medicament for use in
medicine. Some exemplary medical uses are described in
further detail below.

In one embodiment, the viral vector according to the
second aspect of the present invention or the immunogenic
composition according to the third aspect of the present
invention may be used to deliver a transgene into a host cell.

This method preferably comprises the step of administer-
ing to said host cell a viral vector according to the second
aspect of the present invention or the immunogenic com-
position according to the third aspect of the present inven-
tion.

Preferably, the host cell is an animal cell, more preferably
a mammalian cell. Preferred mammals include chickens,
other poultry, cows, sheep, goats, pigs, wild boar, buffalo,
bison, horses, camelids, deer, elephants, badgers, possums,
cats, lions, monkeys and humans. Preferably, the host cell is
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a somatic cell. The host cell may be selected from the group
consisting of an antigen-presenting dendritic cell, langer-
hans cell, macrophage, B cell, lymphocyte, leukocyte, myo-
cyte and fibroblast.

This method may be carried out in vitro or in vivo. Where
the method is carried out in vitro, the viral vector or
immunogenic composition is brought into contact with the
host cell under suitable conditions such that transduction or
non-productive infection of the host cell with the viral vector
is facilitated. In this embodiment, the host cell may comprise
an isolated host cell or a sample from an animal subject.
Where the method is carried out in vivo, the viral vector or
immunogenic composition is preferably administered to the
animal subject such that transduction of one or more cells of
the subject with the viral vector is facilitated. Preferably, the
viral vector or immunogenic composition is administered to
the subject by oral (including by inhalation), parenteral,
mucosal (e.g. buccal, sublingual, nasal), rectal or transder-
mal administration.

Preferably, the transduction of the host cell with the viral
vector of the present invention results in the stable delivery
of the exogeneous nucleotide sequence of interest into the
host cell.

Therefore, in another embodiment, the viral vector
according to the second aspect of the present invention or the
immunogenic composition according to the third aspect of
the present invention may be used to elicit an immune
response in an animal. This method preferably comprises the
step of administering to said animal a viral vector according
to the second aspect of the present invention or the immu-
nogenic composition according to the third aspect of the
present invention.

Where the protein or polypeptide of interest is an antigen,
expression of the protein or polypeptide in an animal will
result in the elicitation of a primary immune response to that
antigen, leading to the development of an immunological
memory which will provide an enhanced response in the
event of a secondary encounter, for example upon infection
by the pathogen from which the antigen was derived.

Preferably, the animal is a naive animal, i.e. an animal that
has not previously been exposed to the pathogen or antigens
in question.

As well as eliciting an immune response in an animal, the
viral vector of the present invention or the immunogenic
composition thereof can be used to boost the immune
response of an animal previously exposed to the antigen.

Therefore, in a further embodiment, the viral vector
according to the second aspect of the present invention or the
immunogenic composition according to the third aspect of
the present invention may be used to boost an immune
response in an animal. This method preferably comprises the
step of administering to said animal a viral vector according
to the second aspect of the present invention or the immu-
nogenic composition according to the third aspect of the
present invention.

Preferably, the animal subject has been previously
exposed to the antigen in question, or “primed”. For
example, the subject may have previously been inoculated
or vaccinated with a composition comprising the antigen, or
may have previously been infected with the pathogen from
which the antigen was derived. The subject may be latently
infected with the pathogen from which the antigen was
derived.

In another embodiment, the vector according to the sec-
ond aspect of the present invention or the immunogenic
composition according to the third aspect of the present
invention may be used to treat or prevent at least one disease
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in a patient. This method preferably comprising the step of
administering to said patient a viral vector according to the
second aspect of the present invention or the immunogenic
composition according to the third aspect of the present
invention.

Preferably, the disease is selected from the group consist-
ing of Tuberculosis and other mycobacterial infections,
malaria, influenza, HIV/AIDS, Hepatitis C, Cytomegalovi-
rus infection, Human papilloma virus infection, adenoviral
infection, leishmaniasis, streptococcus spp., staphylococcus
spp., meningococcus spp., infection, rift valley fever, foot
and mouth disease and chikungunya virus infection.

As well as inducing an immune response against the
pathogenic organism from which the heterologous antigen is
derived, the adenoviral vector of the present invention may
also induce an immune response against the adenovirus from
which the viral vector is derived. As such, an immune
response against AdY25 may be elicited. The immune
response induced against AdY25 may also be cross-reactive
with other adenoviral serotypes, and as such an immune
response against more than one adenovirus may be elicited.
The viral vector according to the second aspect of the
present invention or the immunogenic composition accord-
ing to the third aspect of the present invention can therefore
also be used for treating or preventing an adenoviral disease.

This embodiment of the present invention therefore also
provides the treatment or prevention of at least one adeno-
viral disease and at least one non-adenoviral disease in a
patient.

In a further embodiment, the viral vector according to the
second aspect of the present invention or the immunogenic
composition according to the third aspect of the present
invention may be used to induce an immune response in an
animal that will break tolerance to a self antigen. This
method preferably comprises the step of administering to
said animal a viral vector according to the second aspect of
the present invention or the immunogenic composition
according to the third aspect of the present invention.

Many tumour cells are tolerated by the patient’s immune
system, on the grounds that tumour cells are essentially the
patient’s own cells that are growing, dividing and spreading
without proper regulatory control. Thus, cancerous tumours
are able to grow unchecked within the patient’s body.
However, the viral vector of the present invention can be
used to stimulate a patient’s immune system to attack the
tumour cells in a process known as “cancer immuno-
therapy”. Specifically, the vector of the present invention
can be used to ‘train’ the patient’s immune system to
recognise tumour cells as targets to be destroyed. This can
be achieved by including within the viral vector an exog-
eneous nucleotide sequence encoding a suitable self-antigen.
As described previously, suitable self-antigens include anti-
gens expressed by tumour cells which allow the immune
system to differentiate between tumour cells and other cell
types. Suitable self-antigens include antigens that are either
inappropriate for the cell type and/or its environment, or are
only normally present during the organisms’ development
(e.g. foetal antigens). For example, GD2 is normally only
expressed at a significant level on the outer surface mem-
branes of neuronal cells, where its exposure to the immune
system is limited by the blood-brain barrier. However, GD2
is expressed on the surfaces of a wide range of tumour cells
including small-cell lung cancer, neuroblastoma, melano-
mas and osteosarcomas. Other suitable self-antigens include
cell-surface receptors that are found on tumour cells but are
rare or absent on the surface of healthy cells. Such receptors
may be responsible for activating cellular signalling path-
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ways that result in the unregulated growth and division of
the tumour cell. For example, ErbB2 is produced at abnor-
mally high levels on the surface of breast cancer tumour
cells. Thus, the adenoviral vector of the present invention
may be used to induce an immune response against a tumour
cell, and can therefore be used in the treatment of cancer.

The following details apply mutatis mutandis to all of the
above uses of the vector and immunogenic composition of
the present invention.

The treatment and prevention of many diseases, including
liver stage malaria, tuberculosis and influenza, are associ-
ated with the maintenance of a strong cell-mediated
response to infection involving both CD4+ and CD8+ T cells
and the ability to respond with Thl-type cytokines, particu-
larly IFN-y, TNF-q, IL-2 and IL.-17. Although many subunit
vaccine platforms effectively generate human immunity, the
generation of robust cell-mediated immune responses, par-
ticularly CD4+ and CD8+ T cell immune responses, has
been much more challenging. The viral vector of the present
invention preferably stimulates both cellular and humoral
immune responses against the encoded antigen.

It is also desirable to induce a memory immune response.
Memory immune responses are classically attributed to the
reactivation of long-lived, antigen-specific T lymphocytes
that arise directly from differentiated effector T cells and
persist in a uniformly quiescent state. Memory T cells have
been shown to be heterogeneous and to comprise at least two
subsets, endowed with different migratory capacity and
effector function; effector memory T cells (TEM) and central
memory T cells (CTM). TEM resemble the effector cells
generated in the primary response in that they lack the lymph
node-homing receptors L-selectin and CCR7 and express
receptors for migration into inflamed tissues. Upon re-
encounter with antigen, these TEM can rapidly produce
IFN-y or IL-4 or release pre-stored perform. TCM express
L-selectin and CCR7 and lack immediate effector function.
These cells have a low activation threshold and, upon
restimulation in secondary lymphoid organs, proliferate and
differentiate to effectors.

Preferably, the viral vector according to the second aspect
of the present invention or the immunogenic composition
according to the third aspect of the present invention is
capable of eliciting, inducing or boosting an antigen-specific
immune response. Preferably, the immune response is a
strong T cell immune response, for example a strong CD8+
and CD4+ T cell response. Preferably, the T cell immune
response is a protective T cell immune response. Preferably,
the T cell immune response is long lasting and persists for
at least 1, 2, 5, 10, 15, 20, 25 or more years. Preferably, the
immune response induced is a memory T cell immune
response.

The viral vector of the second aspect of the present
invention or immunogenic composition according to the
third aspect of the present invention may be administered to
the host cell or subject either as a single immunisation or
multiple immunisations. Preferably, the viral vector or
immunogenic composition thereof are administered as part
of a single, double or triple vaccination strategy. They may
also be administered as part of a homologous or heterolo-
gous prime-boost immunisation regime.

The vaccination strategy or immunisation regime may
include second or subsequent administrations of the viral
vector or immunogenic composition of the present inven-
tion. The second administration can be administered over a
short time period or over a long time period. The doses may
be administered over a period of hours, days, weeks, months
or years, for example up to or at least 1, 2, 3, 4, 5, 6, 7, 8,
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9, or 10 or more weeks or 0.25, 0.5, 0.75, 1, 5, 10, 15, 20,
25, 30, 35 or 40 or more years after the first administration.
Preferably, the second administration occurs at least 2
months after the first administration. Preferably, the second
administration occurs up to 10 years after the first admin-
istration. These time intervals preferably apply mutatis
mutandis to the period between any subsequent doses.

The viral vector and/or immunogenic composition may be
administered alone or in combination with other viral or
non-viral DNA/protein vaccines. Preferred examples
include MVA, FP9 and other adenoviral vector vaccines.

The viral vector and/or immunogenic composition may be
administered to the subject by oral (including by inhalation),
parenteral, mucosal (e.g. buccal, sublingual, nasal), rectal or
transdermal administration. Alternatively, the viral vector
and/or immunogenic composition may be administered to an
isolated host cell or sample from a subject by contacting the
cell(s) with the viral vector or immunogenic composition in
vitro under conditions that facilitate the transduction of the
host cell with the viral vector.

The viral vector and immunogenic composition of the
present invention are not limited to the delivery of nucleic
acid sequences encoding antigens. Many diseases, including
cancer, are associated with one or more deleterious mutant
alleles in a patient’s genome. Gene therapy is a process
involving the insertion of genes into the patient’s cells or
tissues to replace the deleterious mutant or non-functional
allele(s) with ‘normal’ or functional allele(s). Commonly, a
functional allele is inserted into a non-specific location
within the genome to replace the non-functional allele.
Alternatively, the non-functional allele may be swapped for
the functional allele through homologous recombination.
Subsequent expression of the functional allele within the
target cell restores the target cell to a normal state and thus
provides a treatment for the disease. The ‘normal’ or func-
tional allele(s) may be inserted into a patient’s genome using
a viral vector. The present invention therefore also provides
the use of the viral vector according to the second aspect of
the present invention or the immunogenic composition
according to the third aspect of the present invention in gene
therapy.

This method preferably comprises the step of administer-
ing to said animal a viral vector according to the second
aspect of the present invention or the immunogenic com-
position according to the third aspect of the present inven-
tion.

The vector of the present invention may comprise an
exogeneous nucleotide sequence encoding the functional or
‘normal’ protein, the non-functional or ‘Mutant’ version of
which is associated with a disease or condition.

Preferably, the target cell is a somatic cell. The subject to
be treated is preferably mammalian. Preferred mammals
include chickens, other poultry, cows, sheep, goats, pigs,
wild boar, buffalo, bison, horses, camelids, deer, elephants,
badgers, possums, cats, lions, monkeys and humans.

A fitth aspect of the present invention provides a poly-
nucleotide sequence encoding the viral vector according to
the second aspect of the present invention. Preferably, the
polynucleotide sequence comprises the sequence of SEQ ID
NO. 38 or a sequence substantially identical thereto. The
polynucleotide may additionally comprise the exogeneous
nucleotide sequence of interest.

A sixth aspect of the present invention provides a host cell
transduced or infected with the viral vector according to the
second aspect of the present invention. Following transduc-
tion or infection, the host cell will express the exogeneous
nucleotide sequence in the nucleic acid molecule to produce
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the molecule of interest, in addition to any other adenoviral
proteins encoded by the nucleic acid molecule. Preferably,
the host cell is stably transduced and suitable for viral
propagation.

The host cell may be an isolated host cell, part of a tissue
sample from an organism, or part of a multicellular organism
or organ or tissue thereof.

Preferably, the host cell is a somatic cell. Preferably, the
host cell is not a stem cell, more particularly an embryonic
stem cell, more particularly a human embryonic stem cell.

The host cell may be selected from the group consisting
of an antigen-presenting dendritic cell, langerhans cell,
macrophage, B cell, lymphocyte, leukocyte, myocyte and
fibroblast.

Preferably, the host cell is an animal cell, more preferably
a mammalian cell.

Preferred mammals include chickens, other poultry, cows,
sheep, goats, pigs, wild boar, buffalo, bison, horses, cam-
elids, deer, elephants, badgers, possums, cats, lions, mon-
keys and humans.

The fifth aspect of the present invention also encompasses
an animal transduced or infected with the viral vector
according to the second aspect of the present invention.
Preferably, the animal comprises one or more cells trans-
formed or transfected with the viral vector according to the
second aspect of the present invention. Preferably, the
animal is a mammal. Preferred mammals include chickens,
other poultry, cows, sheep, goats, pigs, wild boar, buffalo,
bison, horses, camelids, deer, elephants, badgers, possums,
cats, lions, monkeys and humans.

In a seventh aspect, the present invention provides a
method of producing the viral vector according to the second
aspect of the present invention. Preferably, the method
comprises the step of incorporating a nucleotide sequence
derived from AdY25 into a Bacterial Artificial Chromosome
(BAC) to produce an Ad-BAC vector.

Unlike plasmid vectors, BACs are present within £. Coli
in single copy conferring increased genetic stability. In
addition, the single copy BAC vectors permit very precise
modifications to be made to the viral genome by recombi-
neering (recombination mediated genetic engineering).

Preferably, incorporation of the nucleotide sequence
derived from AdY25 into a Bacterial Artificial Chromosome
(BAC) comprises the steps of:

1) constructing a BAC rescue vector comprising regions of
homology to the left and right flanks of the wviral
nucleotide sequence;

i1) linearising the BAC rescue vector; and

iii) performing homologous recombination in a host cell
between the viral nucleotide sequence and the lin-
earised BAC rescue vector to incorporate the viral
nucleotide sequence into the BAC rescue vector.

Preferably, the nucleotide sequence incorporated into the
BAC rescue vector comprises the sequence of SEQ ID NO.
1 or SEQ ID NO. 38 or a sequence substantially identical
thereto.

Preferably, the method additionally comprises the step of
further modifying the Ad-BAC vector genome. These fur-
ther modifications may be carried out by GalK recombi-
neering. This technique, pioneered by Soren Warming and
colleagues, utilises the GalK gene for both positive and
negative selection of recombinant clones®. SW102 E. Coli
cells, in which recombination may be performed, have been
specifically engineered to lack the GalK gene which is
required for the utilisation of galactose as the sole carbon
source. Gene deletion is performed by recombination
between the vector genome and a PCR amplified GalK
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cassette, flanked by 50 bp regions of homology either side
of the gene targeted for deletion. Selection on minimal
media containing only galactose should ensure that only
recombinants containing the GalK gene (in place of the
target gene) should grow. Replacement of GalK with a
different gene sequence can be performed in a similar
fashion, this time using GalK for negative selection. The
addition of 2-deoxygalactose (DOG) to selection media will
select clones in which GalK has been replaced since the
product of GalK, galactokinase, metabolises DOG into a
product that is highly toxic to E. Coli. Preferably, the host
cell is BJ5183 E. Coli for steps 1) to iii) above and SW102
for further modifications.

Preferably, an extra homology flank is included down-
stream of the adenovirus E1 region to enable simultaneous
deletion of El, as described in Example 1.

Preferably, the method further includes deletion of the E3
region of the Ad-BAC vector genome. Deletion of the E3
region may be carried out by GalK recombineering, as
described in Example 2.

Preferably, the method further includes modifying the E4
region to optimise vector growth and yield. In one embodi-
ment, the entire native E4 locus is replaced with the E4Orf6
gene from AdHuS. In a second embodiment, the native E4
locus is replaced with E4Orf4, E4Ort6 and E4Orf6/7 coding
regions from AdHuS5, and the E4Orfl, E4Orf2 and E40rf3
coding regions from AdY25, as described in Example 3.

Preferably, the method further includes introducing phage
lambda site specific recombination sites attR1 and attR2 at
the Ad E1 locus as part of an Invitrogen Gateway® desti-
nation cassette. Such a modification enables the efficient
directional insertion of vaccine transgenes. Transgenes
could also be inserted by recombineering, In-Fusion®, con-
ventional ligation or gap repair.

An eighth aspect of the present invention provides a
Bacterial Artificial Chromosome (BAC) clone comprising a
polynucleotide sequence encoding the viral vector according
to the second aspect of the present invention.

Preferably, the BAC clone comprises:

(a) a BAC backbone;

(b) the polynucleotide sequence according to the fifth

aspect of the present invention.

As described above, the viral vector according to the
second aspect of the present invention may be replicated in
a transformed cell line or helper virus (gutless vector sys-
tem) which, if necessary, comprises the complement of any
genes deleted from the virus. Such genes may be deleted
from the virus in order to hinder replication in host cells, but
are of course required in order to replicate the viral vector to
produce immunogenic compositions according to the second
aspect of the present invention. One can make use of any cell
line permissive of wild type adenovirus replication that has
been modified to express the functionally deleted genes, or
a cell line which is not permissive of wild-type virus
replication which has additionally or alternatively been
modified to express CAR or integrins in addition to the
functionally deleted genes.

The present invention provides host cells comprising a
Bacterial Artificial Chromosome (BAC) in accordance with
the eighth aspect of the present invention, and suitable for
propagation thereof. Preferably such host cells are bacteria,
most preferably E. coli. Suitable examples include E. coli
strains DH10B and SW102°.

A ninth aspect of the present invention therefore provides
a packaging cell or cell line producing or capable of pro-
ducing the viral vector according to the second aspect of the
present invention. The packaging cell or cell line comprises
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one or more nucleotide sequences which encode the viral
vector of the second aspect of the present invention. Expres-
sion of these sequences results in the production of the viral
vector. Some of the required genes may be provided by
infection of the cell or cell line with a viral vector according
to the second aspect. Preferably, the cell comprises the
complement of any genes deleted or functionally deleted
from the viral vector. Preferably, the cell comprises the
complement of the AdY25 E1 gene. Preferably, the cell is an
HEK?293 cell or a PER.C6® cell.

As described above, modification of the E4 locus of the
adenoviral vector to include the E4Orf4, E40Orf6 and
E40rf6/7 coding regions from AdHuS increased the rate of
hexon production, increasing the sensitivity of anti-hexon
titre to allow quantification of the infectious titre of the viral
vector, in particular those viral vectors developed for clinical
use which do not contain a fluorescent marker gene. In
addition, this modification was surprisingly found to
increase the yield and rate of growth of the vector. One of
skill in the art would appreciate that such a modification is
expected to have a beneficial effect on a wide variety of
adenoviruses, and not simply those derived from AdY25.

A tenth aspect of the present invention therefore provides
an adenoviral vector other than AdHu5 comprising a nucleic
acid molecule, wherein said nucleic acid molecule com-
prises heterologous E4Orf4, E4Orf6 and E4Orf6/7 coding
regions from AdHuS.

In one embodiment, the native E4 locus is deleted and
replaced with heterologous E4Orf4, E4Ort6 and E4Orf6/7
coding regions from AdHuS. Alternatively, nucleic acid
molecule may comprise the native coding regions in addi-
tion to heterologous E4Orf4, E4Orf6 and E40rf6/7 coding
regions from AdHuS. Preferably, the native coding regions
are E40rf1, E4Orf2 and E40rf3.

Preferred adenoviral vectors are selected from the group
consisting of AdY25 and AdY68.

Preferably, the adenoviral vector according to the tenth
aspect lacks and E1 and an E3 locus.

Merely for the convenience of those of skill in the art, a
sample of E. coli strain SW102° (a derivative of DH10B)
containing bacterial artificial chromosomes (BACs) contain-
ing the cloned genome of AAChOX1 (pBACe3.6 AdChOx1
(E4 modified) TIPeGFP, cell line name “AdChOx1 (E4
modified) TIPeGFP”) was deposited by Isis Innovation
Limited on 24 May 2012 with the European Collection of
Cell Cultures (ECACC) at the Health Protection Agency
Culture Collections, Health Protection Agency, Porton
Down, Salisbury SP4 0JG, United Kingdom under the
Budapest Treaty and designated by provisional accession no.
12052403.

As described herein, the vector AdChOx1 is derived from
chimpanzee adenovirus Y25, with deletion of E1 region, E3
region, modification of E4 region and insertion of TIPeGFP
model antigen into E1 locus. The E. coli containing the BAC
is a class I genetically modified organism.

The BAC propagates within the bacteria during replica-
tion and can be maintained by selection with chlorampheni-
col. The E. coli strain SW102 containing the bacterial
artificial chromosomes into which the genomes are cloned
can be propagated in Luria-Bertani broth or agar containing
12.5 pg/ml chloramphenicol at 32° C. The genome may be
modified by genetic engineering in E. coli according to
standard methods, as described in the specification, e.g. to
insert an alternative recombinant antigen in place of
TIPeGFP.

Converting the BAC clones of the viral genomes into
viruses (“rescue”) can be carried out by the following steps.
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The E. coli host is propagated and the BAC DNA is purified
from the bacteria according to standard methods. The DNA
is linearised with the restriction endonuclease Pmel and
transfected into HEK293 cells (or a similar E1 complement-
ing cell line). The resulting adenovirus can then be propa-
gated and purified for use as a vaccine, for example. All of
these reagents and cells are publicly available. If the depo-
sition were rescued, the resulting virus would be a class |
genetically modified organism.

In respect of all designated states to which such action is
possible and to the extent that it is legally permissible under
the law of the designated state, it is requested that a sample
of'the deposited material be made available only by the issue
thereof to an independent expert, in accordance with the
relevant patent legislation, e.g. Rule 32(1) EPC, Rule 13(1)
and Schedule 1 of the UK Patent Rules 2007, Regulation
3.25(3) of the Australian Patent Regulations and generally
similar provisions mutatis mutandis for any other designated
state.

A specific embodiment of the fifth aspect of the present
invention provides a polynucleotide sequence encoding an
adenoviral vector according to the second aspect of the
present invention, wherein said polynucleotide sequence
comprises or consists of the polynucleotide sequence of the
viral vector AdChOX1, deposited in a BAC contained in E.
coli strain SW102° by Isis Innovation Limited on 24 May
2012 with the European Collection of Cell Cultures
(ECACC) at the Health Protection Agency Culture Collec-
tions, Health Protection Agency, Porton Down, Salisbury
SP4 0JG, United Kingdom under the Budapest Treaty and
designated by provisional accession no. 12052403. The
deposited BAC additionally comprises a transgene encoding
the antigen TIPeGFP. In this aspect of the present invention,
the polynucleotide sequence for AAChOX1 preferably does
not include the sequence encoding the TIPeGFP antigen.

A further embodiment of the present invention provides a
host cell transduced with the viral vector according to the
second aspect of the present invention, wherein said host cell
is preferably a bacterium, more preferably E. coli strain
SW102° containing a bacterial artificial chromosome (BAC)
containing the cloned genome of AAChOX1 deposited by
Isis Innovation Limited on 24 May 2012 with the European
Collection of Cell Cultures (ECACC) at the Health Protec-
tion Agency Culture Collections, Health Protection Agency,
Porton Down, Salisbury SP4 0JG, United Kingdom under
the Budapest Treaty and designated by provisional accession
no. 12052403. The deposited BAC additionally comprises a
transgene encoding the antigen TIPeGFP. In this aspect of
the present invention, the polynucleotide sequence for
AdChOX1 preferably does not include the sequence encod-
ing the TIPeGFP antigen. Such a host cell may be used for
BAC propagation.

A specific embodiment of the seventh aspect of the
present invention provides a method of producing the viral
vector according to the second aspect of the present inven-
tion by generating a molecular clone of AdY25 in a Bacterial
Artificial Chromosome (BAC), wherein said BAC is the
BAC containing the cloned genome of AdChOX1, deposited
in E. coli strain SW102° by Isis Innovation Limited on 24
May 2012 with the European Collection of Cell Cultures
(ECACC) at the Health Protection Agency Culture Collec-
tions, Health Protection Agency, Porton Down, Salisbury
SP4 0JG, United Kingdom under the Budapest Treaty and
designated by provisional accession no. 12052403. The
deposited BAC additionally comprises a transgene encoding
the antigen TIPeGFP. In this aspect of the present invention,
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the polynucleotide sequence for AAChOX1 preferably does
not include the sequence encoding the TIPeGFP antigen.

A specific embodiment of the eighth aspect of the present
invention provides a Bacterial Artificial Chromosome
(BAC) clone comprising the polynucleotide sequence
according to the fifth aspect of the present invention,
wherein said BAC is the BAC containing the cloned genome
of AdChOX1, deposited in E. coli strain SW102° by Isis
Innovation Limited on 24 May 2012 with the European
Collection of Cell Cultures (ECACC) at the Health Protec-
tion Agency Culture Collections, Health Protection Agency,
Porton Down, Salisbury SP4 0JG, United Kingdom under
the Budapest Treaty and designated by provisional accession
no. 12052403. The deposited BAC additionally comprises a
transgene encoding the antigen TIPeGFP. In this aspect of
the present invention, the polynucleotide sequence for
AdChOX1 preferably does not include the sequence encod-
ing the TIPeGFP antigen.

For the avoidance of doubt, it is hereby expressly stated
that features described herein as ‘preferred’, ‘preferable’,
“alternative” or the like may be present in the invention in
isolation or in any combination with any one or more other
features so described (unless the context dictates otherwise)
and this constitutes and explicit disclosure of such combi-
nations of features.

All the features of each embodiment described above
apply mutatis mutandis to all other embodiments of the
present invention.

EXAMPLES

Example 1: Generation of a Molecular Clone of
AdY25 in a Bacterial Artificial Chromosome

Wild type chimpanzee adenovirus AdY25 was obtained
from Goran Wadell of Umea University, Sweden. The virus
was propagated to high titer in HEK293 cells and the viral
DNA phenol extracted and sequenced. The nucleotide
sequence of the wild type AdY2S5 virus is found in SEQ ID
NO. 1. Based on the sequencing data, a BAC ‘rescue vector’
was constructed containing regions of homology to the left
and right flanks of the viral genome (homology flanks were
PCR amplified from viral DNA). Homologous recombina-
tion was then performed in BJ5183 E. Coli cells between
viral DNA and the linearised rescue vector to incorporate the
viral genome into the BAC vector.

An extra homology flank downstream of the adenovirus
E1 region was included to enable simultaneous deletion of
E1 in order to render the new vector immediately replication
incompetent.

Phage lambda site specific recombination sites attR1 and
attR2 were introduced at the Ad E1 locus as part of an
Invitrogen Gateway® destination cassette to enable the
efficient directional insertion of vaccine transgenes. A modi-
fied destination cassette was ligated into the AsiSI restriction
site introduced at the El1 locus during isolation of the
genomic clone.

The resulting AE1 Ad-BAC vector was screened by both
PCR and restriction digest before replication incompetent
clones were transfected into E1 complementing HEK293
cells, where the new vector demonstrated the ability to
produce infectious virions capable of replication and cyto-
pathic effect in HEK293 cells.

Example 2: Deletion of the Adenoviral E3 Region

The AE1 Ad-BAC vector genome produced in accordance
with Example 1 was further modified using GalK recombi-
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neering to delete the adenoviral E3 region and thus increase
the insert capacity of the new vector by approximately 5 kb.

The E3 region was deleted by recombination between the
vector genome and a PCR amplified GalK cassette, flanked
by 50 bp regions of homology either side of the E3 gene.
Recombination was performed in SWI102 E. coli cells,
which have been specifically engineered to lack the GalK
gene which is required for the utilisation of galactose as the
sole carbon source. Recombinant cells were selected using
minimal media containing only galactose, in which only
recombinants containing the GalK gene in place of the E3
locus were able to grow®.

Example 3: Modification of the E4 Region and
Effects Thereof

i) Modification of E4 Region

The E4 locus of the AE1 AE3 Ad-BAC vector genome
produced in accordance with Example 2 was then modified.
The E4 region was deleted by recombination in SW102 E.
Coli cells between the vector genome and a PCR-amplified
GalK cassette, flanked by 50 bp regions of homology either
side of the E4 gene. Recombinant cells were selected using
minimal media containing only galactose. The GalK gene
was then replaced with the required E4 open reading frames
from AdHuS and AdY25 in a similar manner to provide the
5 constructs listed in FIG. 3C. Recombinant cells compris-
ing the gene in place of the GalK gene were then selected
using media comprising 2-deoxygalactose (DOG),.

i) Effect of E4 Modification on Viral Yield

HEK293 cells were infected with the following viral
vectors at a multiplicity of infention of 9 and incubated at
37° C. for 48 hours before harvesting:

i) AdHuS5 (“AdS™)

ii) AdY25 E4 wildtype (“Y25E4 wt”)

iii) AdY25 E4 AdHuS E40rf6 (“Y25AdSE40rf”)

iv) AdY25 E4 AdHuS E4Orf4, 6, 6/7 (“AdChOX1”)

Infectious titre of the harvested material was measured by
quantifying GFP positive foci 48 hours post infection.

As can be seen in FIG. 3A, the infectious titre of the
AdY25-based viral vector comprising the wildtype E4 locus
was significantly lower than that of AdHuS. Modification of
the viral vector to replace the wildtype E4 locus with the
E40rf6 gene from AdHuS signficantly increased the infec-
tious titre. Replacement of the wildtype E4 locus with the
E40rf4, E4Ort6 and E4Ort6/7 coding regions from AdHuS,
and the E4O0rfl, E4Orf2 and E4Orf3 coding regions from
AdY25 (to create ChAdOX1) surprisingly further increased
the infectious titre.

Iii) GFP Vs. Anti-Hexon Titre

In order to assess vaccine vector immunogenicity and
efficacy it is essential to develop a reliable method of
quantifying the infectious titer of the virus. Traditionally,
plaque assays in HEK293 cells have been the method of
choice, but these require a long incubation period and titers
are often inconsistent. Furthermore the plaque assay is
inherently insensitive, not all infectious virions will induce
plaque formation. One method is the single cell infectivity
assay which simply involves quantifying the number of
virally infected cells. The first recombinant AdY25-derived
viral vectors expressed green fluorescent protein (GFP),
enabling viruses that had initiated recombinant transgene
expression within a cell to be visualised directly by fluo-
rescence microscopy. However, an alternative method of
assessing cell infectivity must be used where the vaccine
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antigen constructs do not contain a fluorescent marker gene,
for example where the vaccine antigen constructs are for
clinical use.

An anti-hexon immunostaining assay has now been devel-
oped that enables visualisation of infected cells in which the
viral hexon protein is being expressed. This assay uses a
polyclonal anti-hexon antibody so can be used to titer
virtually any adenovirus vaccine vector and we have found
the assay to be reliable and consistent for both AdHuS and
AdCh63 based vectors. It does of course rely on the assump-
tion that the rate of hexon production relative to transgene
expression is consistent between vectors. The titers of GFP-
expressing AdY25-derived viral vectors were compared by
GFP and anti-hexon based assays. Titers were assessed at 48
hours post infection for AdHuS, AdC63, AdY25 E4 wild-
type, and constructs A-E as described in FIG. 3C, all
expressing the TIPeGFP antigen.

TIP is essentially an epitope string consisting of a number
of strong murine T cell epitopes including Pb9 (a dominant
CD8+ epitope from malarial antigen PbCSP) and P15 (a
strong CD4+ epitope from M. tuberculosis antigen 85A).
The TIP epitope string is fused to the 5' end of eGFP which
enables transgene expression to be visualised directly and
simplifies vaccine titration.

FIG. 3B illustrates the ratio of GFP foci to anti-hexon
titer. For Ad5- and AdC63-based vectors, GFP titers were
approximately twice as sensitive as anti-hexon titers. How-
ever, for AdY25-based vectors, the sensitivity of the anti-
hexon assay varied considerably with E4 modification. For
the AdY25 E4 wildtype vector, anti-hexon titers were over
40 fold less sensitive than GFP titers after 48 hrs, suggesting
that the rate of hexon production is considerably slower than
for AdHuS and AdCh63 vectors. This was to be expected,
given the poor yield of AdY25 E4 wildtype vector. Surpris-
ingly, however, the construct A (“Y25AdSE40rf6”) was still
30 fold less sensitive by anti-hexon than by GFP. The best
results were obtained with construct E (“ChAdOX1”), in
which the wildtype E4 locus was replaced with the E4Ort4,
E40rf6 and E40rf6/7 coding regions from AdHuS, and the
E40rfl, E4Orf2 and E4Orf3 coding regions from AdY?25.
iii) Hexon Expression

The ratio of marker gene to hexon titre for ChAdOX1
viral vectors expressing TIPeGFP was measured using GFP
and mCherry fluorescent transgenes in order to control for
the sensitivity of the fluorescent detection.

The results are provided in FIG. 3D. In both cases, the
marker gene:hexon titre ratio was approximately twofold,
and thus the particular marker gene used did not affect the
resulting marker gene:hexon titre ratio. The marker gene:
hexon titre ratio for the ChAdOX1 vector is the same as that
for HAdV-5, indicating that the E4 modification to the
ChAdOX1 vector has been optimised.

Example 4: Immunogenicity of AdY25-Based
Vectors

Immunogenicity was assessed using the model antigen
TIPeGFP in order to determine whether comparable immu-
nogenicity to AdC63 and AdC68 could be obtained in mice
using an AdY25-based vector.

Balb/c mice (4/group) were immunised intramuscularly
with 10° infectious units (ifu) of each of the following viral
vectors, all expressing the TIPeGFP antigen:

i) AdCh63;
ii) AE1 AE3 AdCh68; and
iii) ChAdOX1.
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After 14 days post-prime, spleen immunogenicity against
a strong CD8+ epitope (Pb9) was assessed by IFN-y
ELISpot

The IFN-y spleen ELISpot responses are shown in FIG. 4.
Responses elicited by ChAdOX1 were robust and compa-
rable to those seen using AdCh63 and the AdCh68-based
vector. These data support the continued development of
AdY25-based vectors for clinical application.

Example 5: Effect of E4 Modification on
Immunogenicity of AdY25-Based Vectors

The impact of two different E4 modifications on the
immunogenicity of AdY25-based vectors was assessed
using the following constructs:

(1) AdY25 E4 wildtype (“E4 wt”)

(i1) AdY25 E4AdHuSOrf6 (“E40rf6”); and

(iii) AdY25 E4AdHuSOrf4/6/7(“E4Orfa/6/77).

Balb/c mice (4/group) were immunised intramuscularly
with either 10° ifu or 10® ifu of each vector. Responses to
Pb9 and P15 epitopes were assayed two weeks post immu-
nisation. Titers calculated once again on GFP to remove the
effect of hexon production rates on vaccine titer.

The effect of E4 modification on IFN-y spleen ELISpot
responses is shown in FIG. 5. The data indicate that E4
modification has no effect on vector immunogenicity. There-
fore, such modifications can be used to enhance the rate of
production of the viral vectors, without having a negative
impact on the immunogenicity of the vectors.

Example 6: Prevalence of Vector-Neutralising
Antibodies

The prevalence of vector neutralising antibodies in human
sera from the UK and The Gambia against AdY25-based
vectors and AdCh63-based vectors was assessed.

HEK?293 cells were infected with Y25AdSE4O0rf6-SEAP
or AdCh63-SEAP (SEAP=Secreted Placental Alkaline
Phosphatase). Recombinant adenoviruses were incubated
with five serial dilutions of serum in FBS-DMEM before
infection. The final serum dilutions were 1:18, 1:72, 1:288,
1:1152, 1:4608; each serum sample was tested in duplicate.
Supernatants were collected and assayed for SEAP concen-
tration using CSPD (Tropix) according to the manufactur-
er’s instructions. Luminescence intensity was measured
using a Varioskan flash luminometer (Thermo Scientific).
Neutralization titers were defined as the serum dilution
required to reduce SEAP concentration by 50% compared to
wells infected with virus alone. Neutralization titer was
calculated by linear interpolation of adjacent values.

As shown in FIG. 6, the seroprevalence of neutralising
antibodies against Y25AdSE40rf6 was surprisingly found to
be much lower than that for AdCh63 in both the UK and The
Gambia.

Example 7: Humoral Immunogenicity of
AdY?25-Based Vectors

Balb/c mice (6/group) were immunised with 10° infec-
tious units of either of the following vectors, both expressing
TIPeGFP:

i) AE1 AE3 AdCh68; or
ii) ChAdOX1.

After 56 days post prime, mice were boosted with 10° pfu
MVA-TIPeGFP. Serum was collected 50 days post-prime
and 10 days post-boost to compare pre- and post-boost
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anti-GFP antibody responses. Responses were measured by
endpoint ELISA. Statistical analyses were performed by one
way ANOVA.

As shown in FIG. 7, humoral immunogenicity of the
AdY25-based vector ChAdOX1 is superior to current chim-
panzee adenovirus vector AJCh68, indicating an enhanced
antibody response elicited by the AdY25-based vector in
comparison to the AdCh68-based vector.

Example 8: Induction of Immune Response Against
Mycobacterium tuberculosis

A transgene encoding the Mycobacterium tuberculosis
protein Ag85A was inserted into the E1 locus of ChAdOX1
under control of the human cytomegalovirus immediate
early promoter, using the BAC technology as described in
Example 1. The nucleotide sequence of the transgene (SEQ
ID NO. 42) encodes residues 1 to 323 of the antigen,
encoded by a sequence optimised to human codon usage
(nucleotides 103 to 1071), fused at the N-terminus to tPA
(the signal peptide from human tissue plasminogen activa-
tor)(nucleotides 1 to 102) and at the C-terminus to a PK tag
(nucleotides 1072 to 1104). The amino acid sequence of the
Ag85A antigen is provided in SEQ ID NO. 43.

The BAC clone was transfected into HEK293 cells and
the virus vector was amplified, purified and titred using the
anti-hexon immunostaining assay described in Example 3.

The immunogenicity of the vector was assessed in Balb/c
mice immunized with varying doses, expressed in infectious
units, of the vaccine, administered intramuscularly. After 14
days cellular immune responses to Ag85A were determined
by IFN-y ELIspot assay using splenocytes stimulated with
synthetic peptides corresponding to the known immu-
nodominant CD8+ (p11; WYDQSGLSV (SEQ ID NO. 44))
and CD4" T cell (pl5; TFLTSELPGWLQANRHVKPT
(SEQ ID NO. 45)) H-2¢ restricted epitopes in Ag85A.

The results are shown in FIGS. 8A and 8B. These results
indicate that the ChAdOX1 vector is capable of inducing
immune responses against Mycobacterium tuberculosis. The
magnitude of these responses is similar to that induced by
vectors based on other adenoviruses.

Example 9: Induction of Immune Response Against
Influenza A

A transgene encoding the nucleoprotein (NP) and matrix
protein 1 (M1) of influenza A virus was inserted into the E1
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locus of ChAdOX1 under control of the human cytomega-
lovirus major immediate early promoter, using the BAC
technology as described in Example 1. The nucleotide
sequence of the transgene (SEQ ID NO. 46) encodes the
influenza A nucleoprotein (nucleotides 1 to 1494) fused to
the matrix protein 1 (nucleotides 1516 to 2274) and sepa-
rated by a linker (nucleotides 1495 to 1515). The amino acid
sequence of the NPM1 fusion protein is provided in SEQ ID
NO. 47.

The BAC clone was transfected into HEK293 cells and
the virus vector was amplified, purified and titred using the
anti-hexon immunostaining assay described in Example 3. A
similar vector based on human adenovirus type 5 (HAdV-5)
was similarly generated and titred for comparative purposes.

The immunogenicity of the vector was assessed in Balb/c
mice immunized with varying doses, expressed in infectious
units, of the vaccine, administered intramuscularly. After 14
days cellular immune responses to NP were determined by
IFN-y ELIspot assay using splenocytes stimulated with
synthetic peptides corresponding to the known immu-
nodominant CD8* T cell H-27 restricted epitope in NP
((TYQRTRALV) (SEQ ID NO. 48)).

The results are shown in FIG. 9. These results indicate
that the ChAdOX1 vector is capable of inducing immune
responses against influenza A virus and that, at the doses
tested, these are similar to those induced by a HAdV-5
vector.

The ChAdOX1-NPM1 vaccine has recently been pro-
duced for human clinical trials according to current good
manufacturing practice at the University of Oxford Clinical
Biomanufacturing Facility. This indicates the suitability of
the vector for deployment as a medical product.
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Sequences

(Chimpanzee Adenovirus AdY25 genome)

SEQ ID NO. 1
CCATCATCAATAATATACCTCAAACTTTTTGTGCGCGTTAATATGCAAATGAGGCGTTTGAATTTGGGA
AGGGAGGAAGGTGATTGGCCGAGAGAAGGGCGACCGT TAGGGGCGGGGCGAGTGACGTTTTGATGACGT
GACCGCGAGGAGGAGCCAGTTTGCAAGTTCTCGTGGGAAAAGTGACGTCAAACGAGGTGTGGTTTGAAC
ACGGAAATACTCAATTTTCCCGCGCTCTCTGACAGGAAATGAGGTGTT TCTAGGCGGATGCAAGTGAAA
ACGGGCCATTTTCGCGCGAAAACTGAATGAGGAAGTGAAAATCTGAGTAATTTCGCGTTTATGACAGGG
AGGAGTATTTGCCGAGGGCCGAGTAGACTTTGACCGATTACGTGGGGGTTTCGATTACCGTGTTTTTCA
CCTAAATTTCCGCGTACGGTGTCAAAGTCCGGTGTTTTTACGTAGGTGTCAGCTGATCGCCAGGGTATT
TAAACCTGCGCTCTCCAGTCAAGAGGCCACTCTTGAGTGCCAGCGAGAAGAGTTTTCTCCTCCGCGCCG
CGAGTCAGATCTACACTTTGAAAGATGAGGCACCTGAGAGACCTGCCCGATGAGAAAATCATCATCGCT
TCCGGGAACGAGATTCTGGAACTGGTGGTAAATGCCATGATGGGCGACGACCCTCCGGAGCCCCCCACC
CCATTTGAGGCACCTTCGCTACACGATTTGTATGATCTGGAGGTGGATGTGCCCGAGGACGACCCCAAC
GAGGAGGCGGTAAATGATTTATTTAGCGATGCCGCGCTGCTAGCTGCCGAGGAGGCTTCGAGCCCTAGC
TCAGACAGCGACTCTTCACTGCATACCCCTAGACCCGGCAGAGGTGAGAAAAAGATCCCCGAGCTTAAA
GGGGAAGAGATGGACTTGCGCTGCTATGAGGAATGCTTGCCCCCGAGCGATGATGAGGACGAGCAGGCG
ATCCAGAACGCAGCGAGCCAGGGAATGCAAGCCGCCAGCGAGAGTTTTGCGCTGGACTGCCCGCCTCTG
CCCGGACACGGCTGTAAGTCTTGTGAATTTCATCGCTTGAATACTGGAGATAAAGCTGTGTTATGTGCA
CTTTGCTATATGAGAGCTTACAACCATTGTGTTTACAGTAAGTGTGAT TAAGTTGAACT TTAGAGGGAG
GCAGAGAGCAGGGTGACTGGGCGATGACTGGTTTATTTATGTATATATGTTCTTTATATAGGTCCCGTC
TCTGACGCAGATGATGAGACCCCCACTACAGAGTCCACTTCGTCACCCCCAGAAATTGGCACATCTCCA
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CCTGAGAATATTGTTAGACCAGTTCCTGTTAGAGCCACTGGGAGGAGAGCAGCTGTGGAATGTTTGGAT
GACTTGCTACAGGCTGGGGATGAACCTTTGGACTTGTGTACCCGGAAACGCCCCAGGCACTAAGTGCCA
CACATGTGTGTTTACTTGAGGTGATGT CAGTATTTATAGGGTGTGGAGTGCAATAAAAAATGTGTTGAC
TTTAAGTGCGTGGTTTATGACTCAGGGGTGGGGACTGTGGGTATATAAGCAGGTGCAGACCTGTGTGGT
TAGCTCAGAGCGGCATGGAGATTTGGACGATCTTGGAAGATCTTCACAAGACTAGACAGCTGCTAGAGA
ACGCCTCGAACGGAGTCTCTCACCTGTGGAGATTCTGCTTCGGTGGCGACCTAGCTAAGCTAGTCTATA
GGGCCAAACAGGATTATAGCGAACAATTTGAGGTTATT TTGAGAGAGTGTCCGGGTCTTTTTGACGCTC
TTAATTTGGGTCATCAGACTCACTTTAACCAGAGGATTGTAAGAGCCCTTGATTTTACTACTCCCGGCA
GATCCACTGCGGCAGTAGCCTTTTTTGCTTTTCTTCTTGACAAATGGAGTCAAGAAACCCATTTCAGCA
GGGATTACCAGCTGGATTTCTTAGCAGTAGCTTTGTGGAGAACATGGAAATCCCAGCGCCTGAATGCAA
TCTCAGGCTACTTGCCGGTACAGCCACTAGACACTCTGAAGATCCTGAATCTCCAGGAGAGTCCCAGGG
CACGCCAACGTCGCCGGCAGCAGCAGCGGCAGCAGGAGGAGGATCAAGAAGAGAACCCGAGAGCCGGCT
TGGACCCTCCGGCGGAGGAGGAGTAGCTGACCTGTTTCCTGAACTGCGCCGGGTGCTGACTAGGTCTTC
GAGTGGTCGGGAGAGGGGGAT TAAGCGGGAGAGGCATGATGAGACTAATCACAGAACTGAACTGACTGT
GGGTCTGATGAGCCGCAAGCGTCCAGAAACAGTGTGGTGGCATGAGGTGCAGTCGACTGGCACAGATGA
GGTGTCAGTGATGCATGAGAGGTTTTCCCTAGAACAAGTCAAGACTTGTTGGT TAGAGCCTGAGGATGA
TTGGGAGGTAGCCATCAGGAATTATGCCAAGCTGGCTCTGAGGCCAGACAAGAAGTACAAGATTACTAA
GCTGATAAATATCAGAAATGCCTGCTACATCTCAGGGAATGGGGCTGAAGTGGAGATCTGTCTTCAGGA
AAGGGTGGCTTTCAGATGCTGCATGATGAATATGTACCCGGGAGTGGTGGGCATGGATGGGGTCACCTT
TATGAACATGAGGT TCAGGGGAGATGGGTATAATGGCACGGTCTTTATGGCCAATACCAAGCTGACAGT
TCATGGCTGCTCCTTCTTTGGGTTTAATAACACCTGCATTGAGGCCTGGGGTCAGGTTGGTGTGAGGGG
CTGTAGTTTTTCAGCCAACTGGATGGGGGT CGTGGGCAGGACCAAGAGTATGCTGTCCGTGAAGAAATG
CTTGTTCGAGAGGTGCCACCTGGGGGTGATGAGCGAGGGCGAAGCCAGAATCCGCCACTGCGCCTCTAC
CGAGACGGGCTGTTTTGTGCTGTGCAAGGGCAATGCTAAGATCAAGCATAATATGATCTGTGGAGCCTC
GGACGAGCGCGGCTACCAGATGCTGACCTGCGCCGGTGGGAACAGCCATATGCTGGCCACCGTGCATGT
GGCCTCCCATGCCCGCAAGCCCTGGCCCGAGTTCGAGCACAATGTCATGACCAGGTGCAATATGCATCT
GGGGTCCCGCCGAGGCATGTTCATGCCCTATCAGTGCAACCTGAATTATGTGAAGGTGCTGCTGGAGCC
CGATGCCATGTCCAGAGTGAGCCTGACGGGGGTGTTTGACATGAATGTGGAGGTGTGGAAGATTCTGAG
ATATGATGAATCCAAGACCAGGTGCCGAGCCTGCGAGTGCGGAGGGAAGCATGCCAGGTTCCAGCCCGT
GTGTGTGGAGGTGACGGAGGACCTGCGACCCGATCATTTGGTGTTGTCCTGCACCGGGACGGAGTTCGG
TTCCAGCGGGGAAGAATCTGACTAGAGTGAGTAGTGTTCTGGGGCGGGGGAGGACCTGCATGAGGGCCA
GAATGACTGAAATCTGTGCTTTTCTGTGTGTTGCAGCATCATGAGCGGAAGCGGCTCCTTTGAGGGAGG
GGTATTCAGCCCTTATCTGACGGGGCGTCTCCCCTCCTGGGCGGGAGTGCGTCAGAATGTGATGGGATC
CACGGTGGACGGCCGGCCCGTGCAGCCCGCGAACTCTTCAACCCTGACCTATGCAACCCTGAGCTCTTC
GTCGGTGGACGCAGCTGCCGCCGCAGCTGCTGCATCCGCCGCCAGCGCCGTGCGCGGAATGGCCATGGG
CGCCGGCTACTACGGCACTCTGGTGGCCAACTCGAGTTCCACCAATAATCCCGCCAGCCTGAACGAGGA
GAAGCTGCTGCTGCTGATGGCCCAGCTTGAGGCCTTGACCCAGCGCCTGGGCGAGCTGACCCAGCAGGT
GGCTCAGCTGCAGGAGCAGACGCGGGCCGCGGTTGCCACGGTGAAATCCAAATAAAAAATGAATCAATA
AATAAACGGAGACGGTTGTTGATTTTAACACAGAGTCTGAATCTTTATTTGATTTTTCGCGCGCGGTAG
GCCCTGGACCACCGGTCTCGATCATTGAGCACCCGGTGGATCTTTTCCAGGACCCGGTAGAGGTGGGCT
TGGATGTTGAGGTACATGGGCATGAGCCCGTCCCGGGGGTGGAGGTAGCTCCATTGCAGGGCCTCGTGC
TCGGGGGTGGTGTTGTAAATCACCCAGTCATAGCAGGGGCGCAGGGCGTGGTGTTGCACAATATCTTTG
AGGAGGAGACTGATGGCCACGGGCAGCCCTTTGGTGTAGGTGT TTACAAATCTGTTGAGCTGGGAGGGA
TGCATGCGGGGGGAGATGAGGTGCATCTTGGCCTGGATCTTGAGATTGGCGATGTTACCGCCCAGATCC
CGCCTGGGGTTCATGTTGTGCAGGACCACCAGCACGGTGTATCCGGTGCACTTGGGGAATTTATCATGC
AACTTGGAAGGGAAGGCGTGAAAGAATTTGGCGACGCCCTTGTGTCCGCCCAGGTTTTCCATGCACTCA
TCCATGATGATGGCAATGGGCCCGTGGGCGGCGGCCTGGGCAAAGACGTTTCGGGGGTCGGACACATCA
TAGTTGTGGTCCTGGGTGAGGTCATCATAGGCCATTTTAATGAATTTGGGGCGGAGGGTGCCGGACTGG
GGGACAAAGGTACCCTCGATCCCGGGGGCGTAGTTCCCCTCACAGATCTGCATCTCCCAGGCTTTGAGC
TCAGAGGGGGGGATCATGTCCACCTGCGGGGCGATAAAGAACACGGTTTCCGGGGCGGGGGAGATGAGC
TGGGCCGAAAGCAAGTTCCGGAGCAGCTGGGACTTGCCGCAGCCGGTGGGGCCGTAAATGACCCCGATG
ACCGGCTGCAGGTGGTAGT TGAGGGAGAGACAGCTGCCGTCCTCCCGGAGGAGGGGGGCCACCTCGTTC
ATCATCTCGCGCACGTGCATGTTCTCGCGCACCAGTTCCGCCAGGAGGCGCTCTCCCCCCAGAGATAGG
AGCTCCTGGAGCGAGGCGAAGTTTTTCAGCGGCTTGAGTCCGTCGGCCATGGGCATTT TGGAGAGGGTC
TGTTGCAAGAGTTCCAAGCGGTCCCAGAGCTCGGTGATGTGCTCTACGGCATCTCGATCCAGCAGACCT
CCTCGTTTCGCGGGTTGGGACGACTGCGGGAGTAGGGCACCAGACGATGGGCGTCCAGCGCAGCCAGGG
TCCGGTCCTTCCAGGGCCGCAGCGTCCGCGTCAGGGTGGTCTCCGTCACGGTGAAGGGGTGCGCGCCGG
GCTGGGCGCTTGCGAGGGTGCGCTTCAGGCTCATCCGGCTGGTCGAAAACCGCTCCCGATCGGCGCCCT
GCGCGTCGGCCAGGTAGCAATTGACCATGAGT TCGTAGTTGAGCGCCTCGGCCGCGTGGCCTTTGGCGC
GGAGCTTACCTTTGGAAGT CTGCCCGCAGGCGGGACAGAGGAGGGACTTGAGGGCGTAGAGCTTGGGGG
CGAGGAAGACGGAATCGGGGGCGTAGGCGTCCGCGCCGCAGTGGGCGCAGACGGTCTCGCACTCCACGA
GCCAGGTGAGGTCGGGCTGGTCGGGGTCAAAAACCAGTTTCCCGCCGTTCTTTTTGATGCGTTTCTTAC
CTTTGGTCTCCATGAGCTCGTGTCCCCGCTGGGTGACAAAGAGGCTGTCCGTGTCCCCGTAGACCGACT
TTATGGGCCGGTCCTCGAGCGGTGTGCCGCGGTCCTCCTCGTAGAGGAACCCCGCCCACTCCGAGACGA
AAGCCCGGGTCCAGGCCAGCACGAAGGAGGCCACGTGGGACGGGTAGCGGTCGTTGTCCACCAGCGGGT
CCACTTTTTCCAGGGTATGCAAACACATGTCCCCCTCGTCCACATCCAGGAAGGTGATTGGCTTGTAAG
TGTAGGCCACGTGACCGGGGGTCCCGGCCGGGGGEGGTATAAAAGGGGGCGGGCCCCTGCTCGTCCTCAC
TGTCTTCCGGATCGCTGTCCAGGAGCGCCAGCTGTTGGGGTAGGTATTCCCTCTCGAAGGCGGGCATGA
CCTCGGCACTCAGGTTGTCAGTTTCTAGAAACGAGGAGGATTTGATATTGACGGTGCCAGCGGAGATGC
CTTTCAAGAGCCCCTCGTCCATCTGGTCAGAAAAGACGATTTTTTTGTTGT CGAGCTTGGTGGCGAAGG
AGCCGTAGAGGGCGTTGGAAAGGAGCTTGGCGATGGAGCGCATGGTCTGGTTTTTTTCCTTGTCGGCGC
GCTCCTTGGCCGCGATGTTGAGCTGCACGTACTCGCGCGCCACGCACTTCCATTCGGGGAAGACGGTGG
TCATCTCGTCGGGCACGATTCTGACCTGCCAACCTCGATTATGCAGGGTGATGAGGTCCACACTGGTGG
CCACCTCGCCGCGCAGGGGCTCGTTGGTCCAGCAGAGGCGGCCGCCCTTGCGCGAGCAGAAGGGGGGCA
GAGGGTCCAGCATGACCTCGTCGGGGGGGTCGGCATCGATGGTGAAGATGCCGGGCAGGAGATCGGGGET
CGAAGTAGCTGATGGAAGTGGCCAGATCGTCCAGGGAAGCTTGCCATTCGCGCACGGCCAGCGCGCGCT
CGTAGGGACTGAGGGGCGTGCCCCAGGGCATGGGGTGGGTGAGCGCGGAGGCGTACATGCCGCAGATGT
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CGTAGACGTAGAGGGGCTCCTCGAGGATGCCGATGTAGGTGGGGTAGCAGCGCCCCCCGCGGATGCTGG
CGCGCACGTAGTCATACAGCTCGTGCGAGGGCGCGAGGAGCCCCGGGCCCAGGTTGGTGCGACTGGGCT
TTTCGGCGCGGTAGACGATCTGGCGAAAGATGGCATGCGAGTTGGAGGAGATGGTGGGCCTTTGGAAGA
TGTTGAAGTGGGCGTGGGGGAGGCCGACCGAGTCGCGGATGAAGTGGGCGTAGGAGTCTTGCAGTTTGG
CGACGAGCTCGGCGGTGACGAGGACGT CCAGAGCGCAGTAGTCGAGGGTCTCCTGGATGATGTCATACT
TGAGCTGGCCCTTTTGTTTCCACAGCTCGCGGTTGAGAAGGAACTCTTCGCGGTCCTTCCAGTACTCTT
CGAGGGGGAACCCGTCCTGATCTGCACGGTAAGAGCCTAGCATGTAGAACTGGTTGACGGCCTTGTAGG
CGCAGCAGCCCTTCTCCACGGGGAGGGCGTAGGCCTGGGCGGCCTTGCGCAGGGAGGTGTGCGTGAGGG
CGAAGGTGTCCCTGACCATGACCTTGAGGAACTGGTGCTTGAAATCGATATCGTCGCAGCCCCCCTGCT
CCCAGAGCTGGAAGTCCGTGCGCTTCTTGTAGGCGGGGTTGGGCAAAGCGAAAGTAACATCGTTGAAAA
GGATCTTGCCCGCGCGGGGCATAAAGT TGCGAGTGATGCGGAAAGGCTGGGGCACCTCGGCCCGGTTGT
TGATGACCTGGGCGGCGAGCACGATCTCGTCGAAACCGTTGATGTTGTGGCCCACGATGTAGAGTTCCA
CGAATCGCGGGCGGCCCTTGACGTGGGGCAGCTTCTTGAGCTCCTCGTAGGTGAGCTCGTCGGGGTCGC
TGAGACCGTGCTGCTCGAGCGCCCAGTCGGCGAGATGGGGGTTGGCGCGGAGGAAGGAAGTCCAGAGAT
CCACGGCCAGGGCGGTTTGCAGACGGTCCCGGTACTGACGGAACTGCTGCCCGACGGCCATTTTTTCGG
GGGTGACGCAGTAGAAGGTGCGGGGGTCCCCGTGCCAGCGGTCCCATTTGAGCTGGAGGGCGAGATCGA
GGGCGAGCTCGACGAGGCGGTCGTCCCCTGAGAGTTTCATGACCAGCATGAAGGGGACGAGCTGCTTGC
CGAAGGACCCCATCCAGGTGTAGGTTTCCACATCGTAGGTGAGGAAGAGCCTTTCGGTGCGAGGATGCG
AGCCGATGGGGAAGAACTGGATCTCCTGCCACCAATTGGAGGAATGGCTGTTGATGTGATGGAAGTAGA
AATGCCGACGGCGCGCCGAACACTCGTGCTTGTGTTTATACAAGCGGCCACAGTGCTCGCAACGCTGCA
CGGGATGCACGTGCTGCACGAGCTGTACCTGAGTTCCTTTGACGAGGAATTTCAGTGGGAAGTGGAGTC
GTGGCGCCTGCATCTCGTGCTGTACTACGTCGTGGTGGTCGGCCTGGCCCTCTTCTGCCTCGATGGTGG
TCATGCTGACGAGCCCGCGCGGGAGGCAGGTCCAGACCTCGGCGCGAGCGGGTCGGAGAGCGAGGACGA
GGGCGCGCAGGCCGGAGCTGTCCAGGGTCCTGAGACGCTGCGGAGTCAGGTCAGTGGGCAGCGGCGGCG
CGCGGTTGACTTGCAGGAGTTTTTCCAGGGCGCGCGGGAGGTCCAGATGGTACTTGATCTCCACCGCGLC
CGTTGGTGGCGACGTCGATGGCTTGCAGGGTCCCGTGCCCCTGGGGTGTGACCACCGTCCCCCGTTTCT
TCTTGGGCGGCTGGGGCGACGGGGGCGGTGCCTCTTCCATGGT TAGAAGCGGCGGCGAGGACGCGLGCT
GGGCGGCAGAGGCGGCTCGGGGCCCGGAGGCAGGGGCGGCAGGGGCACGTCGGCGCCGCGCGCGGGTAG
GTTCTGGTACTGCGCCCGGAGAAGACTGGCGTGAGCGACGACGCGACGGTTGACGTCCTGGATCTGACG
CCTCTGGGTGAAGGCCACGGGACCCGTGAGTTTGAACCTGAAAGAGAGTTCGACAGAATCAATCTCGGT
ATCGTTGACGGCGGCCTGCCGCAGGATCTCTTGCACGTCGCCCGAGTTGTCCTGGTAGGCGATCTCGGT
CATGAACTGCTCGATCTCCTCCTCCTGAAGGTCTCCGCGACCGGCGCGCTCCACGGTGGCCGCGAGGTC
GTTGGAGATGCGGCCCATGAGCTGCGAGAAGGCGTTCATGCCCGCCTCGTTCCAGACGCGGCTGTAGAC
CACGACGCCCTCGGGATCGCGGGCGCGCATGACCACCTGGGCGAGGTTGAGCTCCACGTGGCGCGTGAA
GACCGCGTAGTTGCAGAGGCGCTGGTAGAGGTAGTTGAGCGTGGTGGCGATGTGCTCGGTGACGAAGAA
ATACATGATCCAGCGGCGGAGCGGCATCTCGCTGACGTCGCCCAGCGCCTCCAAGCGTTCCATGGCCTC
GTAAAAGTCCACGGCGAAGTTGAAAAACTGGGAGTTGCGCGCCGAGACGGTCAACTCCTCCTCCAGAAG
ACGGATGAGCTCGGCGATGGTGGCGCGCACCTCGCGCTCGAAGGCCCCCGGGAGTTCCTCCACTTCCTC
CTCTTCTTCCTCCTCCACTAACATCTCTTCTACTTCCTCCTCAGGCGGTGGTGGTGGCGGGGGAGGGGG
CCTGCGTCGCCGGCGGCGCACGGGCAGACGGTCGATGAAGCGCTCGATGGTCTCGCCGCGCCGGCGTCG
CATGGTCTCGGTGACGGCGCGCCCGTCCTCGCGGGGCCGCAGCGTGAAGACGCCGCCGCGCATCTCCAG
GTGGCCGGGGGGGTCCCCGTTGGGCAGGGAGAGGGCGCTGACGATGCATCTTATCAATTGCCCCGTAGG
GACTCCGCGCAAGGACCTGAGCGTCTCGAGATCCACGGGATCTGAAAACCGTTGAACGAAGGCTTCGAG
CCAGTCGCAGTCGCAAGGTAGGCTGAGCACGGTTTCTTCTGCCGGGT CATGTTGGGGAGCGGGGCGGGT
GATGCTGCTGGTGATGAAGTTGAAATAGGCGGTTCTGAGACGGCGGATGGTGGCGAGGAGCACCAGGTC
TTTGGGCCCGGCTTGCTGGATGCGCAGACGGTCGGCCATGCCCCAGGCGTGGTCCTGACACCTGGCCAG
GTCCTTGTAGTAGTCCTGCATGAGCCGCTCCACGGGCACCTCCTCCTCGCCCGCGCGGCCGTGCATGCG
CGTGAGCCCGAAGCCGCGCTGGGGCTGGACGAGCGCCAGGTCGGCGACGACGCGCTCGGCGAGGATGGT
CTGCTGGATCTGGGTGAGGGTGGTCTGGAAGTCGTCAAAGTCGACGAAGCGGTGGTAGGCTCCGGTGTT
GATGGTGTAGGAGCAGTTGGCCATGACGGACCAGTTGACGGTCTGGTGGCCCGGACGCACGAGCTCGTG
GTACTTGAGGCGCGAGTAGGCGCGCGTGTCGAAGATGTAGTCGTTGCAGGTGCGCACCAGGTACTGGTA
GCCGATGAGGAAGTGCGGCGGCGGCTGGCGGETAGAGCGGCCATCGCTCGGTGGCGGGGGCGCCGEGCET
GAGGTCCTCGAGCATGGTGCGGTGGTAGCCGTAGATGTACCTGGACATCCAGGTGATGCCGGCGGCGGET
GGTGGAGGCGCGCGGGAACTCGCGGACGCGGTTCCAGATGTTGCGCAGCGGCAGGAAGTAGTTCATGGT
GGGCACGGTCTGGCCCGTGAGGCGCGCGCAGTCGTGGATGCTCTATACGGGCAAAAACGAAAGCGGTCA
GCGGCTCGACTCCGTGGCCTGGAGGCTAAGCGAACGGGTTGGGCTGCGCGTGTACCCCGGTTCGAATCT
CGAATCAGGCTGGAGCCGCAGCTAACGTGGTACTGGCACTCCCGTCTCGACCCAAGCCTGCACCAACCC
TCCAGGATACGGAGGCGGGTCGTTTTGCAACTTTTTTTGGAGGCCGGAAATGAAACTAGTAAGCGCGGA
AAGCGGCCGACCGCGATGGCTCGCTGCCGTAGTCTGGAGAAGAATCGCCAGGGTTGCGTTGCGGTGTGC
CCCGGTTCGAGGCCGGCCGGATTCCGCGGCTAACGAGGGCGTGGCTGCCCCGTCGTTTCCAAGACCCCA
TAGCCAGCCGACTTCTCCAGTTACGGAGCGAGCCCCTCTTTTGTTTTGTTTGTTTTTGCCAGATGCATC
CCGTACTGCGGCAGATGCGCCCCCACCACCCTCCACCGCAACAACAGCCCCCTCCTCCACAGCCGGLGL
TTCTGCCCCCGCCCCAGCAGCAGCAGCAACTTCCAGCCACGACCGCCGCGGCCGCCGTGAGCGGGGCTG
GACAGACTTCTCAGTATGATCACCTGGCCTTGGAAGAGGGCGAGGGGCTGGCGCGCCTGGGGGCETCET
CGCCGGAGCGGCACCCGCGCGTGCAGATGAAAAGGGACGCTCGCGAGGCCTACGTGCCCAAGCAGAACT
TGTTCAGAGACAGGAGCGGCGAGGAGCCCGAGGAGATGCGCGCGGCCCGGTTCCACGCGGGGCGGGAGT
TGCGGCGCGGCCTGGACCGAAAGAGGGTGCTGAGGGACGAGGATTTCGAGGCGGACGAGCTGACGGGGA
TCAGCCCCGCGCGCGCGCACGTGGCCGCGGCCAACCTGGTCACGGCGTACGAGCAGACCGTGAAGGAGG
AGAGCAACTTCCAAAAATCCTTCAACAACCACGTGCGCACCCTGATCGCGCGCGAGGAGGTGACCCTGG
GCCTGATGCACCTGTGGGACCTGCTGGAGGCCATCGTGCAGAACCCCACCAGCAAGCCGCTGACGGCGC
AGCTGTTCCTGGTGGTGCAGCATAGTCGGGACAACGAGGCGTTCAGGGAGGCGCTGCTGAATATCACCG
AGCCCGAGGGCCGCTGGCTCCTGGACCTGGTGAACATTCTGCAGAGCATCGTGGTGCAGGAGCGCGGGC
TGCCGCTGTCCGAGAAGCTGGCGGCCATCAACTTCTCGGTGCTGAGT CTGGGCAAGTACTACGCTAGGA
AGATCTACAAGACCCCGTACGTGCCCATAGACAAGGAGGTGAAGATCGACGGGTTTTACATGCGCATGA
CCCTGAAAGTGCTGACCCTGAGCGACGATCTGGGGGTGTACCGCAACGACAGGATGCACCGCGCGGTGA
GCGCCAGCAGGCGGCGCGAGCTGAGCGACCAGGAGCTGATGCACAGCCTGCAGCGGGCCCTGACCGGGG
CCGGGACCGAGGGGGAGAGCTACTTTGACATGGGCGCGGACCTGCACTGGCAGCCCAGCCGCCGGGCCT
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TGGAGGCGGCAGGCGGTCCCCCCTACATAGAAGAGGTGGACGATGAGGTGGACGAGGAGGGCGAGTACC
TGGAAGACTGATGGCGCGACCGTATTTTTGCTAGATGCAACAACAGCCACCTCCTGATCCCGCGATGCG
GGCGGCGCTGCAGAGCCAGCCGTCCGGCATTAACTCCTCGGACGATTGGACCCAGGCCATGCAACGCAT
CATGGCGCTGACGACCCGCAACCCCGAAGCCTTTAGACAGCAGCCCCAGGCCAACCGGCTCTCGGCCAT
CCTGGAGGCCGTGGTGCCCTCGCGCTCCAACCCCACGCACGAGAAGGTCCTGGCCATCGTGAACGCGCT
GGTGGAGAACAAGGCCATCCGCGGCGACGAGGCCGGCCTGGTGTACAACGCGCTGCTGGAGCGCGTGGC
CCGCTACAACAGCACCAACGTGCAGACCAACCTGGACCGCATGGTGACCGACGTGCGCGAGGCCGTGGT
CCAGCGCGAGCGGTTCCACCGCGAGTCCAACCTGGGATCCATGGTGGCGCTGAACGCCTTCCTCAGCAL
CCAGCCCGCCAACGTGCCCCGGGGCCAGGAGGACTACACCAACTTCATCAGCGCCCTGCGCCTGATGGT
GACCGAGGTGCCCCAGAGCGAGGTGTACCAGTCCGGGCCGGACTACTTCTTCCAGACCAGTCGCCAGGG
CTTGCAGACCGTGAACCTGAGCCAGGCGTTCAAGAACTTGCAGGGCCTGTGGGGCGTGCAGGCCCCGGT
CGGGGACCGCGCGACGGTGTCGAGCCTGCTGACGCCGAACTCGCGCCTGCTGCTGCTGCTGGTGGCCCC
CTTCACGGACAGCGGCAGCATCAACCGCAACTCGTACCTGGGCTACCTGATTAACCTGTACCGCGAGGC
CATCGGCCAGGCGCACGTGGACGAGCAGACCTACCAGGAGATCACCCACGTGAGCCGCGCCCTGGGCCA
GGACGACCCGGGCAATCTGGAAGCCACCCTGAACTTTTTGCTGACCAACCGGTCGCAGAAGATCCCGCC
CCAGTACACGCTCAGCGCCGAGGAGGAGCGCATCCTGCGATACGTGCAGCAGAGCGTGGGCCTGTTCCT
GATGCAGGAGGGGGCCACCCCCAGCGCCGCGCTCGACATGACCGCGCGCAACATGGAGCCCAGCATGTA
CGCCAGCAACCGCCCGTTCATCAATAAACTGATGGACTACTTGCATCGGGCGGCCGCCATGAACTCTGA
CTATTTCACCAACGCCATCCTGAATCCCCACTGGCTCCCGCCGCCGGGGTTCTACACGGGCGAGTACGA
CATGCCCGACCCCAATGACGGGTTCCTGTGGGACGATGTGGACAGCAGCGTGTTCTCCCCCCGACCGGG
TGCTAACGAGCGCCCCTTGTGGAAGAAGGAAGGCAGCGACCGACGCCCGTCCTCGGCGCTGTCCGGCCG
CGAGGGTGCTGCCGCGGCGGTGCCCGAGGCCGCCAGTCCTTTCCCGAGCTTGCCCTTCTCGCTGAACAG
TATTCGCAGCAGCGAGCTGGGCAGGATCACGCGCCCGCGCTTGCTGGGCGAGGAGGAGTACTTGAATGA
CTCGCTGTTGAGACCCGAGCGGGAGAAGAACTTCCCCAATAACGGGATAGAGAGCCTGGTGGACAAGAT
GAGCCGCTGGAAGACGTATGCGCAGGAGCACAGGGACGATCCGTCGCAGGGGGCCACGAGCCGGGGCAG
CGCCGCCCGTAAACGCCGGTGGCACGACAGGCAGCGGGGACTGATGTGGGACGATGAGGATTCCGCCGA
CGACAGCAGCGTGTTGGACTTGGGTGGGAGTGGTAACCCGTTCGCTCACCTGCGCCCCCGCATCGGGCG
CATGATGTAAGAGAAACCGAAAATAAATGATACTCACCAAGGCCATGGCGACCAGCGTGCGTTCGTTTC
TTCTCTGTTGTTGTATCTAGTATGATGAGGCGTGCGTACCCGGAGGGTCCTCCTCCCTCGTACGAGAGC
GTGATGCAGCAGGCGATGGCGGCGGCGGCGGCGATGCAGCCCCCGCTGGAGGCTCCTTACGTGCCCCCG
CGGTACCTGGCGCCTACGGAGGGGCGGAACAGCATTCGTTACTCGGAGCTGGCACCCTTGTACGATACC
ACCCGGTTGTACCTGGTGGACAACAAGTCGGCGGACATCGCCTCGCTGAACTACCAGAACGACCACAGC
AACTTCCTGACCACCGTGGTGCAGAACAATGACTTCACCCCCACGGAGGCCAGCACCCAGACCATCAAC
TTTGACGAGCGCTCGCGGTGGGGCGGTCAGCTGAAAACCATCATGCACACCAACATGCCCAACGTGAALC
GAGTTCATGTACAGCAACAAGTTCAAGGCGCGGGTGATGGTCTCCCGCAAGACCCCCAACGGGGTGACA
GTGACAGATGGTAGTCAGGATATCTTGGAGTATGAATGGGTGGAGTTTGAGCTGCCCGAAGGCAACTTC
TCGGTGACCATGACCATCGACCTGATGAACAACGCCATCATCGACAATTACTTGGCGGTGGGGCGGCAG
AACGGGGTCCTGGAGAGCGATATCGGCGTGAAGTTCGACACTAGGAACTTCAGGCTGGGCTGGGACCCC
GTGACCGAGCTGGTCATGCCCGGGGTGTACACCAACGAGGCCTTCCACCCCGATATTGTCTTGCTGCCC
GGCTGCGGGGTGGACTTCACCGAGAGCCGCCTCAGCAACCTGCTGGGCATTCGCAAGAGGCAGCCCTTC
CAGGAGGGCTTCCAGATCATGTACGAGGAT CTGGAGGGGGGCAACATCCCCGCGCTCCTGGATGTCGAC
GCCTATGAGAAAAGCAAGGAGGAGAGCGCCGCCGCGGCGACTGCAGCTGTAGCCACCGCCTCTACCGAG
GTCAGGGGCGATAATTTTGCCAGCCCTGCAGCAGTGGCAGCGGCCGAGGCGGCTGAAACCGAAAGTAAG
ATAGTCATTCAGCCGGTGGAGAAGGATAGCAAGGACAGGAGCTACAACGTGCTGCCGGACAAGATAAAC
ACCGCCTACCGCAGCTGGTACCTGGCCTACAACTATGGCGACCCCGAGAAGGGCGTGCGCTCCTGGACG
CTGCTCACCACCTCGGACGTCACCTGCGGCGTGGAGCAAGTCTACTGGTCGCTGCCCGACATGATGCAA
GACCCGGTCACCTTCCGCTCCACGCGTCAAGTTAGCAACTACCCGGTGGTGGGCGCCGAGCTCCTGCCC
GTCTACTCCAAGAGCTTCTTCAACGAGCAGGCCGTCTACTCGCAGCAGCTGCGCGCCTTCACCTCGCTC
ACGCACGTCTTCAACCGCTTCCCCGAGAACCAGATCCTCGTCCGCCCGCCCGCGCCCACCATTACCACC
GTCAGTGAAAACGTTCCTGCTCTCACAGATCACGGGACCCTGCCGCTGCGCAGCAGTATCCGGGGAGTC
CAGCGCGTGACCGTTACTGACGCCAGACGCCGCACCTGCCCCTACGTCTACAAGGCCCTGGGCATAGTC
GCGCCGCGCGTCCTCTCGAGCCGCACCTTCTAAAAAATGTCCATTCTCATCTCGCCCAGTAATAACACC
GGTTGGGGCCTGCGCGCGCCCAGCAAGATGTACGGAGGCGCTCGCCAACGCTCCACGCAACACCCCGTG
CGCGTGCGCGGGCACTTCCGCGCTCCCTGGGGCGCCCTCAAGGGCCGCGTGCGGTCGCGCACCACCGTC
GACGACGTGATCGACCAGGTGGTGGCCGACGCGCGCAACTACACCCCCGCCGCCGCGCCCGTCTCCACC
GTGGACGCCGTCATCGACAGCGTGGTGGCCGACGCGCGCCGGTACGCCCGCGCCAAGAGCCGGCGGCGG
CGCATCGCCCGGCGGCACCGGAGCACCCCCGCCATGCGCGCGGCGCGAGCCTTGCTGCGCAGGGCCAGG
CGCACGGGACGCAGGGCCATGCTCAGGGCGGCCAGACGCGCGGCTTCAGGCGCCAGCGCCGGCAGGACT
CGGAGACGCGCGGCCACGGCGGCGGCAGCGGCCATCGCCAGCATGTCCCGCCCGCGGCGAGGGAACGTG
TACTGGGTGCGCGACGCCGCCACCGGTGTGCGCGTGCCCGTGCGCACCCGCCCCCCTCGCACTTGAAGA
TGTTCACTTCGCGATGTTGATGTGTCCCAGCGGCGAGGAGGATGTCCAAGCGCAAATTCAAGGAAGAGA
TGCTCCAGGTCATCGCGCCTGAGATCTACGGCCCCGCGGTGGTGAAGGAGGAAAGAAAGCCCCGCAARL
TCAAGCGGGTCAAAAAGGACAAAAAGGAAGAAGATGACGATCTGGTGGAGTTTGTGCGCGAGTTCGCCC
CCCGGCGGCGCGTGCAGTGGCGCGGGCGGAAAGTGCACCCGGTGCTGAGACCCGGCACCACCGTGGTCT
TCACGCCCGGCGAGCGCTCCGGCAGCGCTTCCAAGCGCTCCTACGACGAGGTGTACGGGGACGAGGACA
TCCTCGAGCAGGCGGCCGAGCGCCTGGGCGAGTTTGCTTACGGCAAGCGCAGCCGCCCCGCCCTGAAGG
AAGAGGCGGTGTCCATCCCGCTGGACCACGGCAACCCCACGCCGAGCCTCAAGCCCGTGACCCTGCAGC
AGGTGCTGCCGAGCGCAGCGCCGCGCCGGGGGTTCAAGCGCGAGGGCGAGGATCTGTACCCCACCATGC
AGCTGATGGTGCCCAAGCGCCAGAAGCTGGAAGACGTGCTGGAGACCATGAAGGTGGACCCGGACGTGC
AGCCCGAGGTCAAGGTGCGGCCCATCAAGCAGGTGGCCCCGGGCCTGGGCGTGCAGACCGTGGACATCA
AGATCCCCACGGAGCCCATGGAAACGCAGACCGAGCCCATGATCAAGCCCAGCACCAGCACCATGGAGG
TGCAGACGGATCCCTGGATGCCATCGGCTCCTAGCCGAAGACCCCGGCGCAAGTACGGCGCGGCCAGCT
TGCTGATGCCCAACTACGCGCTGCATCCTTCCATCATCCCCACGCCGGGCTACCGCGGCACGCGCTTCT
ACCGCGGTCATACAACCAGCCGCCGCCGCAAGACCACCACCCGCCGCCGCCGTCGCCGCACAGCCGCTG
CATCTACCCCTGCCGCCCTGGTGCGGAGAGTGTACCGCCGCGGCCGCGCGCCTCTGACCCTACCGCGCG
CGCGCTACCACCCGAGCATCGCCATTTAAACTTTCGCCTGCTTTGCAGATGGCCCTCACATGCCGCCTC
CGCGTTCCCATTACGGGCTACCGAGGAAGAAAACCGCGCCGTAGAAGGCTGGCGGGGAACGGGATGCGT
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CGCCACCACCATCGGCGGCGGCGCGCCATCAGCAAGCGGTTGGGGGGAGGCTTCCTGCCCGCGCTGATC
CCCATCATCGCCGCGGCGATCGGGGCGATCCCCGGCATTGCTTCCGTGGCGGTGCAGGCCTCTCAGCGL
CACTGAGACACTTGGAAAACATCTTGTAATAAACCAATGGACTCTGACGCTCCTGGTCCTGTGATGTGT
TTTCGTAGACAGATGGAAGACATCAATTTTTCGTCCCTGGCTCCGCGACACGGCACGCGGCCGTTCATG
GGCACCTGGAGCGACATCGGCACCAGCCAACTGAACGGGGGCGCCTTCAATTGGAGCAGTCTCTGGAGC
GGGCTTAAGAATTTCGGGTCCACGCTTAAAACCTATGGCAGCAAGGCGTGGAACAGCACCACAGGGCAG
GCGCTGAGGGATAAGCTGAAAGAGCAGAACTTCCAGCAGAAGGTGGTCGATGGGCTCGCCTCGGGCATC
AACGGGGTGGTGGACCTGGCCAACCAGGCCGTGCAGCGGCAGATCAACAGCCGCCTGGACCCGGTGCCG
CCCGCCGGCTCCGTGGAGATGCCGCAGGTGGAGGAGGAGCTGCCTCCCCTGGACAAGCGGGGCGAGAAG
CGACCCCGCCCCGACGCGGAGGAGACGCTGCTGACGCACACGGACGAGCCGCCCCCGTACGAGGAGGCG
GTGAAACTGGGTCTGCCCACCACGCGGCCCATCGCGCCCCTGGCCACCGGGGTGCTGAAACCCGAAAGT
AATAAGCCCGCGACCCTGGACTTGCCTCCTCCCGCTTCCCGCCCCTCTACAGTGGCTAAGCCCCTGCCG
CCGGTGGCCGTGGCCCGCGCGCGACCCGGGGGCTCCGCCCGCCCTCATGCGAACTGGCAGAGCACTCTG
AACAGCATCGTGGGTCTGGGAGTGCAGAGTGTGAAGCGCCGCCGCTGCTATTAAACCTACCGTAGCGCT
TAACTTGCTTGTCTGTGTGTGTATGTATTATGTCGCCGCTGTCCGCCAGAAGGAGGAGTGAAGAGGCGTC
GTCGCCGAGTTGCAAGATGGCCACCCCATCGATGCTGCCCCAGTGGGCGTACATGCACATCGCCGGACA
GGACGCTTCGGAGTACCTGAGTCCGGGTCTGGTGCAGTTCGCCCGCGCCACAGACACCTACTTCAGTCT
GGGGAACAAGTTTAGGAACCCCACGGTGGCGCCCACGCACGATGTGACCACCGACCGCAGCCAGCGGCT
GACGCTGCGCTTCGTGCCCGTGGACCGCGAGGACAACACCTACTCGTACAAAGTGCGCTACACGCTGGC
CGTGGGCGACAACCGCGTGCTGGACATGGCCAGCACCTACTTTGACATCCGCGGCGTGCTGGATCGGGG
CCCTAGCTTCAAACCCTACTCCGGCACCGCCTACAACAGCCTGGCTCCCAAGGGAGCGCCCAATTCCAG
CCAGTGGGAGCAAAAAAAGGCAGGCAATGGTGACACTATGGAAACACACACATTTGGTGTGGCCCCAAT
GGGCGGTGAGAATATTACAATCGACGGATTACAAATTGGAACTGACGCTACAGCTGATCAGGATAAACC
AATTTATGCTGACAAAACATTCCAGCCTGAACCTCAAGTAGGAGAAGAAAATTGGCAAGAAACTGAAAG
CTTTTATGGCGGTAGGGCTCTTAAAAAAGACACAAGCATGAAACCTTGCTATGGCTCCTATGCTAGACC
CACCAATGTAAAGGGAGGTCAAGCTAAACTTAAAGT TGGAGCTGATGGAGTTCCTACCAAAGAATTTGA
CATAGACCTGGCTTTCTTTGATACTCCCGGTGGCACAGTGAATGGACAAGATGAGTATAAAGCAGACAT
TGTCATGTATACCGAAAACACGTATCTGGAAACTCCAGACACGCATGTGGTATACAAACCAGGCAAGGA
TGATGCAAGTTCTGAAATTAACCTGGTTCAGCAGTCCATGCCCAATAGACCCAACTATATTGGGTTCAG
AGACAACTTTATTGGGCTCATGTATTACAACAGTACTGGCAATATGGGGGTGCTGGCTGGTCAGGCCTC
ACAGCTGAATGCTGTGGTCGACTTGCAAGACAGAAACACCGAGCTGTCATACCAGCTCTTGCTTGACTC
TTTGGGTGACAGAACCCGGTATTTCAGTATGTGGAATCAGGCGGTGGACAGTTATGATCCTGATGTGCG
CATTATTGAAAACCATGGTGTGGAAGACGAACTTCCCAACTATTGCTTCCCCCTGGATGGGTCTGGCAC
TAATGCCGCTTACCAAGGTGTGAAAGTAAAAAATGGTAACGATGGTGATGT TGAGAGCGAATGGGAAAL
TGATGATACTGTCGCAGCTCGAAATCAATTATGCAAGGGCAACATTTTTGCCATGGAAATTAACCTCCA
AGCCAACCTGTGGAGAAGTTTCCTCTACTCGAACGTGGCCCTGTACCTGCCCGACTCTTACAAGTACAC
GCCAGCCAACATCACCCTGCCCACCAACACCAACACTTATGATTACATGAACGGGAGAGTGGTGCCTCC
CTCGCTGGTGGACGCCTACATCAACATCGGGGCGCGCTGGTCGCTGGACCCCATGGACAACGTCAATCC
CTTCAACCACCACCGCAACGCGGGCCTGCGCTACCGCTCCATGCTCCTGGGCAACGGGCGCTACGTGCC
CTTCCACATCCAGGTGCCCCAGAAATTTTTCGCCATCAAGAGCCTCCTGCTCCTGCCCGGGTCCTACAC
CTACGAGTGGAACTTCCGCAAGGACGTCAACATGATCCTGCAGAGCTCCCTCGGCAACGACCTGCGCALC
GGACGGGGCCTCCATCTCCTTCACCAGCATCAACCTCTACGCCACCTTCTTCCCCATGGCGCACAACAC
GGCCTCCACGCTCGAGGCCATGCTGCGCAACGACACCAACGACCAGTCCTTCAACGACTACCTCTCGGC
GGCCAACATGCTCTACCCCATCCCGGCCAACGCCACCAACGTGCCCATCTCCATCCCCTCGCGCAACTG
GGCCGCCTTCCGCGGCTGGTCCTTCACGCGCCTCAAGACCAAGGAGACGCCCTCGCTGGGCTCCGGGTT
CGACCCCTACTTCGTCTACTCGGGCTCCATCCCCTACCTCGACGGCACCTTCTACCTCAACCACACCTT
CAAGAAGGTCTCCATCACCTTCGACTCCTCCGTCAGCTGGCCCGGCAACGACCGGCTCCTGACGCCCAA
CGAGTTCGAAATCAAGCGCACCGTCGACGGCGAGGGATACAACGTGGCCCAGTGCAACATGACCAAGGA
CTGGTTCCTGGTCCAGATGCTGGCCCACTACAACATCGGCTACCAGGGCTTCTACGTGCCCGAGGGCTA
CAAGGACCGCATGTACTCCTTCTTCCGCAACTTCCAGCCCATGAGCCGCCAGGTGGTGGACGAGGTCAA
CTACAAGGACTACCAGGCCGTCACCCTGGCCTACCAGCACAACAACTCGGGCTTCGTCGGCTACCTCGC
GCCCACCATGCGCCAGGGCCAGCCCTACCCCGCCAACTACCCGTACCCGCTCATCGGCAAGAGCGCCGT
CACCAGCGTCACCCAGAAAAAGTTCCTCTGCGACAGGGTCATGTGGCGCATCCCCTTCTCCAGCAACTT
CATGTCCATGGGCGCGCTCACCGACCTCGGCCAGAACATGCTCTATGCCAACTCCGCCCACGCGCTAGA
CATGAATTTCGAAGTCGACCCCATGGATGAGTCCACCCTTCTCTATGTTGTCTTCGAAGTCTTCGACGT
CGTCCGAGTGCACCAGCCCCACCGCGGCGTCATCGAGGCCGTCTACCTGCGCACCCCCTTCTCGGCCGG
TAACGCCACCACCTAAATTGCTACTTGCATGATGGCTGAGCCCACAGGCTCCGGCGAGCAGGAGCTCAG
GGCCATCATCCGCGACCTGGGCTGCGGGCCCTACTTCCTGGGCACCTTCGATAAGCGCTTCCCGGGATT
CATGGCCCCGCACAAGCTGGCCTGCGCCATCGTCAACACGGCCGGCCGCGAGACCGGGGGCGAGCACTG
GCTGGCCTTCGCCTGGAACCCGCGCTCGAACACCTGCTACCTCTTCGACCCCTTCGGGTTCTCGGACGA
GCGCCTCAAGCAGATCTACCAGTTCGAGTACGAGGGCCTGCTGCGCCGTAGCGCCCTGGCCACCGAGGA
CCGCTGCGTCACCCTGGAAAAGTCCACCCAGACCGTGCAGGGTCCGCGCTCGGCCGCCTGCGGGCTCTT
CTGCTGCATGTTCCTGCACGCCTTCGTGCACTGGCCCGACCGCCCCATGGACAAGAACCCCACCATGAA
CTTGCTGACGGGGGTGCCCAACGGCATGCTCCAGTCGCCCCAGGTGGAACCCACCCTGCGCCGCAACCA
GGAGGCGCTCTACCGCTTCCTCAACTCCCACTCCGCCTACTTTCGCTCCCACCGCGCGCGCATCGAGAA
GGCCACCGCCTTCGACCGCATGAACAATCAAGACATGTAAACCGTGTGTGTATGTTTAAAATATCTTTT
AATAAACAGCACTTTAATGTTACACATGCATCTGAGATGATTTTATTTTAGAAATCGAAAGGGTTCTGC
CGGGTCTCGGCATGGCCCGCGGGCAGGGACACGTTGCGGAACTGGTACTTGGCCAGCCACTTGAACTCG
GGGATCAGCAGTTTGGGCAGCGGGGTGTCGGGGAAGGAGT CGGTCCACAGCTTCCGCGTCAGCTGCAGG
GCGCCCAGCAGGTCGGGCGCGGAGATCTTGAAATCGCAGTTGGGACCCGCGTTCTGCGCGCGAGAGTTG
CGGTACACGGGGTTGCAGCACTGGAACACCATCAGGGCCGGGTGCTTCACGCTCGCCAGCACCGCCGCG
TCGGTGATGCTCTCCACGTCGAGGTCCTCGGCGTTGGCCATCCCGAAGGGGGTCATCTTGCAGGTCTGC
CTTCCCATGGTGGGCACGCACCCGGGCTTGTGGTTGCAATCGCAGTGCAGGGGGATCAGCATCATCTGG
GCCTGGTCGGCGTTCATCCCCGGGTACATGGCCTTCATGAAAGCCTCCAATTGCCTGAACGCCTGCTGG
GCCTTGGCTCCCTCGGTGAAGAAGACCCCGCAGGACTTGCTAGAGAACTGGTTGGTGGCACAGCCGGCA
TCGTGCACGCAGCAGCGCGCGTCGTTGTTGGCCAGCTGCACCACGCTGCGCCCCCAGCGGTTCTGGGTG
ATCTTGGCCCGGTCGGGGTTCTCCTTCAGCGCGCGCTGCCCGTTCTCGCTCGCCACATCCATCTCGATC
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ATGTGCTCCTTCTGGATCATGGTGGTCCCGTGCAGGCACCGCAGTTTGCCCTCGGCCTCGGTGCACCCG
TGCAGCCACAGCGCGCACCCGGTGCACTCCCAGTTCTTGTGGGCGAT CTGGGAATGCGCGTGCACGAAL
CCTTGCAGGAAGCGGCCCATCATGGTCGTCAGGGTCTTGT TGCTAGTGAAGGTCAACGGGATGCCGCGG
TGCTCCTCGTTGATGTACAGGTGGCAGATGCGGCGGTACACCTCGCCCTGCTCGGGCATCAGTTGGAAG
TTGGCTTTCAGGTCGGTCTCCACGCGGTAGCGGTCCATCAGCATAGTCATGATTTCCATGCCCTTCTCC
CAGGCCGAGACGATGGGCAGGCTCATAGGGTTCTTCACCATCATCTTAGCACTAGCAGCCGCGGCCAGG
GGGTCGCTCTCATCCAGGGTCTCAAAGCTCCGCTTGCCGTCCTTCTCGGTGATCCGCACCGGGGGGTAG
CTGAAGCCCACGGCCGCCAGCTCCTCCTCGGCCTGTCTTTCGTCCTCGCTGTCCTGGCTGACGTCCTGC
ATGACCACATGCTTGGTCTTGCGGGGTTTCTTCTTGGGCGGCAGTGGCGGCGGAGATGCTTGTGGCGAG
GGGGAGCGCGAGTTCTCGCTCACCACTACTATCTCTTCCTCTTCTTGGTCCGAGGCCACGCGGCGGTAG
GTATGTCTCTTCGGGGGCAGAGGCGGAGGCGACGGGCTCTCGCCGCCGCGACTTGGCGGATGGCTGGCA
GAGCCCCTTCCGCGTTCGGGGGTGCGCTCCCGGCGGCGCTCTGACTGACTTCCTCCGCGGCCGGCCATT
GTGTTCTCCTAGGGAGGAACAACAAGCATGGAGACT CAGCCATCGCCAACCTCGCCATCTGCCCCCACC
GCCGGCGACGAGAAGCAGCAGCAGCAGAATGAAAGCTTAACCGCCCCGCCGCCCAGCCCCGCCTCCGAC
GCAGCCGCGGTCCCAGACATGCAAGAGATGGAGGAATCCATCGAGATTGACCTGGGCTATGTGACGCCC
GCGGAGCATGAGGAGGAGCTGGCAGTGCGCTTTCAATCGTCAAGCCAGGAAGATAAAGAACAGCCAGAG
CAGGAAGCAGAGAACGAGCAGAGTCAGGCTGGGCTCGAGCATGGCGACTACCTCCACCTGAGCGGGGAG
GAGGACGCGCTCATCAAGCATCTGGCCCGGCAGGCCACCATCGTCAAGGACGCGCTGCTCGACCGCACC
GAGGTGCCCCTCAGCGTGGAGGAGCTCAGCCGCGCCTACGAGCTCAACCTCTTCTCGCCGCGCGTGCCC
CCCAAGCGCCAGCCCAACGGCACCTGCGAGCCCAACCCCCGCCTCAACTTCTACCCGGTCTTCGCGGTG
CCCGAGGCCCTGGCCACCTACCACATCTTTTTCAAGAACCAAAAGATCCCCGTCTCCTGCCGCGCCAAL
CGCACCCGCGCCGACGCCCTCTTCAACCTGGGTCCCGGCGCCCGCCTACCTGATATCGCCTCCTTGGAA
GAGGTTCCCAAGATCTTCGAGGGTCTGGGCAGCGACGAGACTCGGGCCGCGAACGCTCTGCAAGGAGAA
GGAGGAGGAGAGCATGAGCACCACAGCGCCCTGGTCGAGT TGGAAGGCGACAACGCGCGGCTGGCGGTG
CTCAAACGCACGGTCGAGCTGACCCATTTCGCCTACCCGGCTCTGAACCTGCCCCCGAAAGTCATGAGC
GCGGTCATGGACCAGGTGCTCATCAAGCGCGCGTCGCCCATCTCCGAGGACGAGGGCATGCAAGACTCC
GAGGAGGGCAAGCCCGTGGTCAGCGACGAGCAGCTGGCCCGGTGGCTGGGTCCTAATGCTACCCCTCAA
AGTTTGGAAGAGCGGCGCAAGCTCATGATGGCCGTGGTCCTGGTGACCGTGGAGCTGGAGTGCCTGCGC
CGCTTCTTCGCCGACGCGGAGACCCTGCGCAAGGTCGAGGAGAACCTGCACTACCTCTTCAGGCACGGG
TTCGTGCGCCAGGCCTGCAAGATCTCCAACGTGGAGCTGACCAACCTGGTCTCCTACATGGGCATCTTG
CACGAGAACCGCCTGGGGCAGAACGTGCTGCACACCACCCTGCGCGGGGAGGCCCGCCGCGACTACATC
CGCGACTGCGTCTACCTCTACCTCTGCCACACCTGGCAGACGGGCATGGGCGTGTGGCAGCAGTGTCTG
GAGGAGCAGAACCTGAAAGAGCTCTGCAAGCTCCTGCAAAAGAACCTCAAGGGTCTGTGGACCGGGTTC
GACGAGCGGACCACCGCCTCGGACCTGGCCGACCTCATCTTCCCCGAGCGCCTCAGGCTGACGCTGCGC
AACGGCCTGCCCGACTTTATGAGCCAAAGCATGTTGCAAAACTTTCGCTCTTTCATCCTCGAACGCTCC
GGAATCCTGCCCGCCACCTGCTCCGCGCTGCCCTCGGACTTCGTGCCGCTGACCTTCCGCGAGTGCCCC
CCGCCGCTGTGGAGCCACTGCTACCTGCTGCGCCTGGCCAACTACCTGGCCTACCACTCGGACGTGATC
GAGGACGTCAGCGGCGAGGGCCTGCTCGAGTGCCACTGCCGCTGCAACCTCTGCACGCCGCACCGCTCC
CTGGCCTGCAACCCCCAGCTGCTGAGCGAGACCCAGATCATCGGCACCTTCGAGTTGCAAGGGCCCAGL
GAGGGCGAGGGAGCCAAGGGGGGTCTGAAACTCACCCCGGGGCTGTGGACCTCGGCCTACTTGCGCAAG
TTCGTGCCCGAGGATTACCATCCCTTCGAGATCAGGTTCTACGAGGACCAATCCCAGCCGCCCAAGGCTC
GAGCTGTCGGCCTGCGTCATCACCCAGGGGGCGATCCTGGCCCAATTGCAAGCCATCCAGAAATCCCGC
CAAGAATTCTTGCTGAAAAAGGGCCGCGGGGTCTACCTCGACCCCCAGACCGGTGAGGAGCTCAACCCC
GGCTTCCCCCAGGATGCCCCGAGGAAACAAGAAGCTGAAAGTGGAGCTGCCGCCCGTGGAGGATTTGGA
GGAAGACTGGGAGAACAGCAGTCAGGCAGAGGAGATGGAGGAAGACTGGGACAGCACTCAGGCAGAGGA
GGACAGCCTGCAAGACAGT CTGGAGGAAGACGAGGAGGAGGCAGAGGAGGAGGTGGAAGAAGCAGCCGC
CGCCAGACCGTCGTCCTCGGCGGGGGAGAAAGCAAGCAGCACGGATACCATCTCCGCTCCGGGTCGGGG
TCCCGCTCGGCCCCACAGTAGATGGGACGAGACCGGGCGATTCCCGAACCCCACCACCCAGACCGGTAA
GAAGGAGCGGCAGGGATACAAGT CCTGGCGGGGGCACAAAAACGCCATCGTCTCCTGCTTGCAGGCCTG
CGGGGGCAACATCTCCTTCACCCGGCGCTACCTGCTCTTCCACCGCGGGGTGAACTTCCCCCGCAACAT
CTTGCATTACTACCGTCACCTCCACAGCCCCTACTACTTCCAAGAAGAGGCAGCAGCAGCAGAAAAAGA
CCAGAAAACCAGCTAGAAAATCCACAGCGGCGGCAGCGGCAGGTGGACTGAGGATCGCGGCGAACGAGT
CGGCGCAGACCCGGGAGCTGAGGAACCGGATCTTTCCCACCCTCTATGCCATCTTCCAGCAGAGTCGGG
GGCAGGAGCAGGAACTGAAAGTCAAGAACCGTTCTCTGCGCTCGCTCACCCGCAGTTGTCTGTATCACA
AGAGCGAAGACCAACTTCAGCGCACTCTCGAGGACGCCGAGGCTCTCTTCAACAAGTACTGCGCGCTCA
CTCTTAAAGAGTAGCCCGCGCCCGCCCAGT CGCAGAAAAAGGCGGGAATTACGTCACCTGTGCCCTTCG
CCCTAGCCGCCTCCACCCAGCACCGCCATGAGCAAAGAGATTCCCACGCCTTACATGTGGAGCTACCAG
CCCCAGATGGGCCTGGCCGCCGGCGCCGCCCAGGACTACTCCACCCGCATGAATTGGCTCAGCGCCGGG
CCCGCGATGATCTCACGGGTGAATGACATCCGCGCCCACCGAAACCAGATACTCCTAGAACAGTCAGCG
CTCACCGCCACGCCCCGCAATCACCTCAATCCGCGTAATTGGCCCGCCGCCCTGGTGTACCAGGAAATT
CCCCAGCCCACGACCGTACTACTTCCGCGAGACGCCCAGGCCGAAGTCCAGCTGACTAACTCAGGTGTC
CAGCTGGCGGGCGGCGCCACCCTGTGTCGTCACCGCCCCGCTCAGGGTATAAAGCGGCTGGTGATCCGG
GGCAGAGGCACACAGCTCAACGACGAGGTGGTGAGCTCTTCGCTGGGTCTGCGACCTGACGGAGTCTTC
CAACTCGCCGGATCGGGGAGATCTTCCTTCACGCCTCGTCAGGCGGTCCTGACTTTGGAGAGTTCGTCC
TCGCAGCCCCGCTCGGGCGGCATCGGCACTCTCCAGTTCGTGGAGGAGTTCACTCCCTCGGTCTACTTC
AACCCCTTCTCCGGCTCCCCCGGCCACTACCCGGACGAGTTCATCCCGAACTTTGACGCCATCAGCGAG
TCGGTGGACGGCTACGATTGAATGTCCCATGGTGGCGCGGCTGACCTAGCTCGGCTTCGACACCTGGAC
CACTGCCGCCGCTTTCGCTGCTTCGCTCGGGACCTCGCCGAGTTCACCTACTTTGAGCTGCCCGAGGAG
CATCCTCAGGGCCCGGCCCACGGAGTGCGGATCGTCGTCGAAGGGGGCCTAGACTCCCACCTGCTTCGG
ATCTTCAGCCAGCGCCCGATCCTGGTCGAGCGCCAACAGGGCAACACCCTCCTGACCCTCTACTGCATC
TGCGACCACCCCGGCCTGCATGAAAGTCTTTGTTGTCTGCTGTGTACTGAGTATAATAAAAGCTGAGAT
CAGCGACTACTCCGGACTCAACTGTGGTGTTTCTGCATCCATCAATCGGTCTCTGACCTTCACCGGGAA
CGAGACCGAGCTCCAGGTCCAGTGTAAGCCCCACAAGAAGTACCTCACCTGGCTGTACCAGGGCTCCCC
GATCGCCGTTGTTAACCACTGCGACGACGACGGAGTCCTGCTGAACGGCCCCGCCAACCTTACTTTTTC
CACCCGCAGAAGCAAGCTACTGCTCTTCCGACCCTTCCTCCCCGGCACCTATCAGTGCATCTCGGGACC
CTGCCATCACACCTTCCACCTGATCCCGAATACCACCTCTTCCCCAGCACCGCTCCCCACTAACAACCA
AACTAACCACCACCAACGCTACCGACGCGACCTCGTTTCTGAATCTAATACCACCCACACCGGAGGTGA
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GCTCCGAGGTCGCAAACCCTCTGGGATTTATTACGGCCCCTGGGAGGTGGTGGGGTTAATAGCTTTAGG
CTTAGTGGCGGGTGGGCTTTTGGCTCTCTGCTACCTATACCTCCCTTGCTTTTCCTACTTAGTGGTGCT
TTGTTGCTGGTTTAAGAAATGGGGAAGATCACCCTAGTGTGCGGTGTGCTGGTGACGGTGGTGCTTTCG
ATTCTGGGAGGGGGAAGCGCGGCTGTAGTGACGGAGAAGAAGGCCGATCCCTGCTTGACTTTCAACCCC
GATAAATGCCGGCTGAGTTTTCAGCCCGATGGCAATCGGTGCGCGGTGTTGATCAAGTGCGGATGGGAA
TGCGAGAGCGTGTTGGTCCAGTATAAAAACAAGACCTGGAACAATACTCTCGCGTCCACATGGCAGCCC
GGGGACCCCGAGTGGTACACCGTCTCTGTCCCTGGTGCTGACGGCTCCCTCCGCACGGTGAACAACACT
TTCATTTTTGAGCACATGTGCGAGACCGCCATGTTCATGAGCAAGCAGTACGGTATGTGGCCCCCACGT
AAAGAGAATATCGTGGTCTTCTCCATCGCTTACAGCGCGTGCACGGTGCTAATCACCGCGATCGTGTGC
CTGAGCATTCACATGCTCATCGCTATTCGCCCCAGAAATAATGCCGAGAAAGAGAAACAGCCATAACAC
ACTTTTCACATACCTTTTTCAGACCATGGCCTCTGTTACAATCCTTATTTATTTTTTGGGACTTGTGGG
CACTAGCAGCACTTTTCAGCATATAAACAAAACTGTTTATGCTGGTTCAAATTCTGTGTTAGCTGGACA
TCAGTCATACCAGAAAGTTTCATGGTACTGGTATGATAAAAATCAAACACCCGTTACACTCTGCAAGGG
TCCACAACAGCCCGTAAACCGTAGTGGGATTTTTTTTAGCTGTAATCATAATAATATCACACTACTTTC
AATTACAAAGCACTATGCTGGAACTTACTATGGAACCAATTTCAATATCAAACATGACACTTACTATAG
TGTCAGAGTATTGGATCCAACTACCCCTAGAACAACTACAAAGCCCACCACAACTAAGAAGCCCACTAC
ACCTAAGAAGCCTACCACGCCCAAAACCACTAAGACAACTACTAAGACCACTACCACAGAGCCAACCAC
AACCAGCACCCACACTTGCTATAACTACACACACACACACACaCTGAGCTGACCTCACAGGCAACTACT
GAAAATGGTTTTGCCCTGTTACAAAAGGGGGAAAACAGTAGCAGCAGTCCTCTGCCTACCACCCCCAGT
GAGGAAATACCTAAATCCATGGTTGGCATTATCGCTGCTGTAGTGGTGTGTATGCTGATTATCATCTTG
TGCATGATGTACTATGCCTGCTACTACAGAAAACACAGGCTGAACAACAAGCTGGACCCCCTACTGAAT
GTTGATTTTTAATTTTTTAGAACCATGAAGATCCTAAGCCTTTTTTGTTTTTCTATAATTATTACCTCT
GCTATTTGTAACTCAGTGGATAAGGACGTTACTGTCACCACTGGCTCTAATTATACACTGAAAGGACCT
CCCTCAGGTATGCTTTCGTGGTATTGCTATTTTGGAACTGATGTTTCACAAACTGAATTGTGTAATTTT
CAAAAAGGCAAAACCCAAAATCCTAAAATTCATAACTATCAATGCAATGGTACTGATTTAGTACTGTTC
AATATCACGAAAACATATGCTGGAAGTTATTACTGCCCGGGAGATAATGTTGACAATATGATTTTTTAC
GAATTACAAGTAGTTGATCCCACTACTCCAGCACCACCCACCACAACTACCAAGGCACATAGCACAGAC
ACACAGGAAACCACTCCAGAGGCAGAAGTAGCAGAGTTAGCAAAGCAGATTCATGAAGATTCCTTTGTT
GCCAATACCCCCACACACCCCGGACCGCAATGTCCAGGGCCATTAGTCAGCGGCATTGTCGGTGTGCTT
TGCGGGTTAGCAGTTATAATCATCTGCATGTTCATTTTTGCTTGCTGCTACAGAAGGCTTCACCGACAA
AAATCAGACCCACTGCTGAACCTCTATGTTTAATTTTTGATTTTCCAGAGCCATGAAGGCACTTAGCAC
TTTAGTTTTTTTGACCTTGATTGGCATTGTTTTTAATAGTAAAATTACCAGGGTTAGCTTTCTCAAACA
TGTTAATGTTACTGAAGGAAATAATATCACACTAGTAGGTGTAGAAGGTGCTCAAAACACCACCTGGAC
AAAATACCATCTCGGGTGGAAAGATATTTGCACCTGGAATGTCACTTATTTTTGCATAGGAGTTAATCT
TACCATTGTTAATGCTAATCAATCTCAGAATGGATTAATTAAAGGGCAGAGCGTGAGTGTTACCAGTGA
TGGGTACTATACCCAGCATAATTTCAACTACAACATTACTGTTATACCACTGCCAACACCTAGCCCACC
TAGCACTACTCAGACCACACAAACAACTCACACTACACAGAGCTCCACAACTACCATGCAGACCACTCA
GACAACCACATACACTACTTCCCCTCAGCCCACCACCACTACAGCAGAGGCGAGTAGCTCACCCACCAT
CAAAGTGGCATTTTTAATGCTGGCCCCATCTAGCAGTCCCACTGCTAGTACCAATGAGCAGACTACTGA
ATTTTTGTCCACTATTCAGAGCAGCACCACAGCTACCTCGAGTGCCTTCTCTAGCACCGCCAATCTCAC
CTCGCTTTCCTCTATGCCAATCAGTAATGCTACTACCTCCCCCGCTCCTCTTCCCACTCCTCTGAAGCA
ATCCGAGTCCAGCACGCAGCTGCAGATCACCCTGCTCATTGTGATCGGGGTGGTCATCCTGGCAGTGCT
GCTCTACTTTATCTTCTGCCGTCGCATCCCCAACGCAAAGCCGGCCTACAAGCCCATTGTTATCGGGAC
GCCGGAGCCGCTTCAGGTGGAGGGAGGTCTAAGGAATCTTCTCTTCTCTTTTACAGTATGGTGATTTGA
ACTATGATTCCTAGACATTTCATTATCACTTCTCTAATCTGTGTGCTCCAAGTCTGTGCCACCCTCGCT
CTCGTGGCTAACGCGAGTCCAGACTGCATTGGAGCGTTCGCCTCCTACGTGCTCTTTGCCTTCATCACC
TGCATCTGCTGCTGTAGCATAGTCTGCCTGCTTATCACCTTCTTCCAGTTCGTTGACTGGGTCTTTGTG
CGCATCGCCTACCTGCGCCACCACCCCCAGTACCGCGACCAGAGAGTGGCGCAACTGTTGAGACTCATC
TGATGATAAGCATGCGGGCTCTGCTACTACTTCTCGCGCTTCTGCTAGCTCCCCTCGCCGCCCCCCTAT
CCCTCAAATCCCCCACCCAGTCCCCTGAAGAGGTTCGAAAATGTAAATTCCAAGAACCCTGGAAATTCC
TTTCATGCTACAAACTCAAATCAGAAATGCACCCCAGCTGGATCATGATCGTTGGAATCGTGAACATCC
TTGCCTGTACCCTCTTCTCCTTTGTGATTTACCCCCGCTTTGACTTTGGGTGGAACGCACCCGAGGCGTC
TCTGGCTCCCGCCTGATCCCGACACACCACCACAGCAGCAGCAGCAAAATCAGGCACAGGCACACGCAL
CACCACAGCCTAGGCCACAATACATGCCCATCTTAAACTATGAGGCCGAGGCACAGCGAGCCATGCTTC
CTGCTATTAGTTACTTCAATCTAACCGGCGGAGATGACTGACCCCATGGCCAACAACACCGTCAACGALC
CTCCTGGACATGGACGGCCGCGCCTCGGAGCAGCGACTCGCCCAACTCCGCATCCGCCAGCAGCAGGAG
AGAGCCGTCAAGGAGCTGCAGGATGCGGTGGCCATCCACCAGTGCAAGAGAGGCATCTTCTGCCTGGTG
AAGCAGGCCAAGATCTCCTTCGAGGTCACGTCCACCGACCATCGCCTCTCCTACGAGCTCCTGCAGCAG
CGCCAGAAGTTCACCTGCCTGGTCGGAGTCAACCCCATCGTCATCACCCAGCAGTCTGGCGATACCAAG
GGTTGCATCCACTGCTCCTGCGACTCCCCCGAGTGCGTTCACACCCTGATCAAGACCCTCTGCGGCCTC
CGCGACCTCCTCCCCATGAACTAATCAACTAACCCCCTACCCCTTTACCCTCCAGTAAAAATAAAGATT
AAAAATGATTGAATTGATCAATAAAGAATCACTTACTTGAAATCTGAAACCAGGTCTCTGTCCATGTTT
TCTGTCAGCAGCACTTCACTCCCCTCTTCCCAACTCTGGTACTGCAGGCCCCGGCGGGCTGCAAACTTC
CTCCACACTCTGAAGGGGATGTCAAATTCCTCCTGTCCCTCAATCTTCATTTTTATCTTCTATCAGATG
TCCAAAAAGCGCGCGCGGGTGGATGATGGCTTCGACCCCGTGTACCCCTACGATGCAGACAACGCACCG
ACTGTGCCCTTCATCAACCCTCCCTTCGTCTCTTCAGATGGATTCCAAGAAAAGCCCCTGGGGGTGTTG
TCCCTGCGACTGGCCGACCCCGTCACCACCAAGAATGGGGCTGTCACCCTCAAGCTGGGGGAGGGGGTG
GACCTCGACGACTCGGGAAAACTCATCTCCAAAAATGCCACCAAGGCCACTGCCCCTCTCAGTATTTCC
AACGGCACCATTTCCCTTAACATGGCTGCCCCTTTTTACAACAACAATGGAACGTTAAGTCTCAATGTT
TCTACACCATTAGCAGTATTTCCCACTTTTAACACTTTAGGTATCAGTCTTGGAAACGGTCTTCAAACT
TCTAATAAGTTGCTGACTGTACAGTTAACTCATCCTCTTACATTCAGCTCAAATAGCATCACAGTAAAL
ACAGACAAAGGACTCTATATTAATTCTAGTGGAAACAGAGGGCTTGAGGCTAACATAAGCCTAAAAAGA
GGACTGATTTTTGATGGTAATGCTATTGCAACATACCTTGGAAGTGGTTTAGACTATGGATCCTATGAT
AGCGATGGGAAAACAAGACCCATCATCACCAAAATTGGAGCAGGTTTGAATTTTGATGCTAATAATGCC
ATGGCTGTGAAGCTAGGCACAGGTTTAAGTTTTGACTCTGCCGGTGCCTTAACAGCTGGAAACAAAGAG
GATGACAAGCTAACACTTTGGACTACACCTGACCCAAGCCCTAATTGTCAATTACTTTCAGACAGAGAT
GCCAAATTTACCCTATGTCTTACAAAATGCGGTAGT CAAATACTAGGCACTGTTGCAGTAGCTGCTGTT
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ACTGTAGGTTCAGCACTAAATCCAATTAATGACACAGTAAAAAGCGCCATAGTATTCCTTAGATTTGAC
TCTGACGGTGTGCTCATGTCAAACTCATCAATGGTAGGTGATTACTGGAACTT TAGGGAAGGACAGACC
ACCCAAAGTGTGGCCTATACAAATGCTGTGGGATTCATGCCCAATCTAGGTGCATATCCTAAAACCCAA
AGCAAAACACCAAAAAATAGTATAGTAAGTCAGGTATATT TAAATGGAGAAACTACTATGCCAATGACA
CTGACAATAACTTTCAATGGCACTGATGAAAAAGACACAACACCTGTGAGCACTTACTCCATGACTTTT
ACATGGCAGTGGACTGGAGACTATAAGGACAAGAATATTACCTTTGCTACCAACTCCTTTACTTTCTCC
TACATGGCCCAAGAATAAACCCTGCATGCCAACCCCATTGTTCCCACCACTATGGAAAACTCTGAAGCA
GAAAAAAATAAAGTTCAAGTGTTTTATTGATTCAACAGTTTTCACAGAATTCGAGTAGTTATTTTCCCT
CCTCCCTCCCAACTCATGGAATACACCACCCTCTCCCCACGCACAGCCTTAAACATCTGAATGCCATTG
GTAATGGACATGGTTTTGGTCTCCACATTCCACACAGTTTCAGAGCGAGCCAGTCTCGGGTCGGTCAGG
GAGATGAAACCCTCCGGGCACTCCTGCATCTGCACCTCAAAGTTCAGTAGCTGAGGGCTGTCCTCGGTG
GTCGGGATCACAGTTATCTGGAAGAAGAGCGGTGAGAGTCATAATCCGCGAACGGGATCGGGCGGETTGT
GGCGCATCAGGCCCCGCAGCAGTCGCTGTCTGCGCCGCTCCGTCAAGCTGCTGCTCAAGGGGTCTGGGET
CCAGGGACTCCCTGCGCATGATGCCGATGGCCCTGAGCATCAGTCGCCTGGTGCGGCGGGCGCAGCAGT
GGATGCGGATCTCACTCAGGTCGGAGCAGTACGTGCAGCACAGCACTACCAAGTTGTTCAACAGTCCAT
AGTTCAACGTGCTCCAGCCAAAACTCATCTGTGGAACTATGCTGCCCACATGTCCATCGTACCAGATCC
TGATGTAAATCAGGTGGCGCCCCCTCCAGAACACACTGCCCATGTACATGATCTCCTTGGGCATGTGCA
GGTTCACCACCTCCCGGTACCACATCACCCGCTGGTTGAACATGCAGCCCTGGATAATCCTGCGGAACC
AGATGGCCAGCACCGCCCCGCCCGCCATGCAGCGCAGGGACCCCGGGTCCTGGCAATGGCAGTGGAGCA
CCCACCGCTCACGGCCGTGGATTAACTGGGAGCTGAACAAGTCTATGTTGGCACAGCACAGGCACACGT
TCATGCATGTCTTCAGCACTCTCAGTTCCTCGGGGGTCAGGACCATGTCCCAGGGCACGGGGAACTCTT
GCAGGACAGTGAACCCGGCAGAACAGGGCAGCCCTCGCACACAACTTACATTGTGCATGGACAGGGTAT
CGCAATCAGGCAGCACCGGATGATCCTCCACCAGAGAAGCGCGGGTCTCGGTCTCCTCACAGCGAGGTA
AGGGGGCCGGCGGTTGGTACGGATGATGGCGGGATGACGCTAATCGTGTTCTGGATCGTGTCATGATGG
AGCTGTTTCCTGACATTTTCGTACTTCACGAAGCAGAACCTGGTACGGGCACTGCACACCGCTCGCCGG
CGACGGTCTCGGCGCTTCGAGCGCTCGGTGTTGAAGTTATAGAACAGCCACTCCCTCAGAGCGTGCAGT
ATCTCCTGAGCCTCTTGGGTGATGAAAATCCCATCCGCTCTGATGGCTCTGATCACATCGGCCACGGTG
GAATGGGCCAGACCCAGCCAGATGATGCAATTTTGT TGGGTTTCGGTGACGGAGGGAGAGGGAAGAACA
GGAAGAACCATGATTAACTTTATTCCAAACGGTCTCGGAGCACTTCAAAATGCAGGTCCCGGAGGTGGC
ACCTCTCGCCCCCACTGTGt TGGTGGAAAATAACAGCCAGGTCAAAGGTGACACGGTTCTCGAGATGTT
CCACGGTGGCTTCCAGCAAAGCCTCCACGCGCACATCCAGAAACAAGAGGACAGCGAAAGCGGGAGCGT
TTTCTAATTCCTCAATCATCATATTACACTCCTGCACCATCCCCAGATAATTTTCATTTTTCCAGCCTT
GAATGATTCGTATTAGTTCCTGAGGTAAATCCAAGCCAGCCATGATAAAAAGCTCGCGCAGAGCGCCCT
CCACCGGCATTCTTAAGCACACCCTCATAATTCCAAGAGATTCTGCTCCTGGTTCACCTGCAGCAGATT
AACAATGGGAATATCAAAATCTCTGCCGCGATCCCTAAGCTCCTCCCTCAACAATAACTGTATGTAATC
TTTCATATCATCTCCGAAATTTTTAGCCATAGGGCCGCCAGGAATAAGAGCAGGGCAAGCCACATTACA
GATAAAGCGAAGTCCTCCCCAGTGAGCATTGCCAAATGTAAGATTGAAATAAGCATGCTGGCTAGACCC
TGTGATATCTTCCAGATAACTGGACAGAAAATCAGGCAAGCAATTTTTAAGAAAATCAACAAAAGAARAL
GTCGTCCAGGTGCAGGTTTAGAGCCTCAGGAACAACGATGGAATAAGTGCAAGGAGTGCGTTCCAGCAT
GGTTAGTGTTTTTTTGGTGATCTGTAGAACAAAAAATAAACATGCAATATTAAACCATGCTAGCCTGGC
GAACAGGTGGGTAAATCACTCTTTCCAGCACCAGGCAGGCTACGGGGTCTCCGGCGCGACCCTCGTAGA
AGCTGTCGCCATGATTGAAAAGCATCACCGAGAGACCTTCCCGGTGGCCGGCATGGATGATT CGAGAAG
AAGCATACACTCCGGGAACATTGGCATCCGTGAGTGAAAAAAAGCGACCTATAAAGCCTCGGGGCACTA
CAATGCTCAATCTCAATTCCAGCAAAGCCACCCCATGCGGATGGAGCACAAAATTGGCAGGTGCGTARA
AAATGTAATTACTCCCCTCCTGCACAGGCAGCAAAGCCCCCGCTCCCTCCAGAAACACATACAAAGCCT
CAGCGTCCATAGCTTACCGAGCACGGCAGGCGCAAGAGTCAGAGAAAAGGCTGAGCTCTAACCTGACTG
CCCGCTCCTGTGCTCAATATATAGCCCTAACCTACACTGACGTAAAGGCCAAAGTCTAAAARATACCCGC
CAAAATGACACACACGCCCAGCACACGCCCAGAAACCGGTGACACACTCAAAAAAATACGTGCGCTTCC
TCAAACGCCCAAACCGGCGTCATTTCCGGGTTCCCACGCTACGTCACCGCTCAGCGACTTTCAAATTCC
GTCGACCGTTAAAAACGTCACTCGCCCCGCCCCTAACGGTCGCCCTTCTCTCGGCCAATCACCTTCCTC
CCTTCCCAAATTCAAACGCCTCATTTGCATATTAACGCGCACAAAAAGTTTGAGGTATATATTTGAATG
ATG

(AdY25 Hexon protein (L3))

SEQ ID NO. 2
MATPSMLPOQWAYMHIAGODASEYLSPGLVQFARATDTYFSLGNKFRNPTVAPTHDVTTDRSQRLTLREV
PVDREDNTYSYKVRYTLAVGDNRVLDMASTYFDIRGVLDRGPSFKPYSGTAYNSLAPKGAPNSSQWEQK
KAGNGDTMETHTFGVAPMGGENI TIDGLQIGTDATADQDKPIYADKTFQPEPQVGEENWQETESFYGGR
ALKKDTSMKPCYGSYARPTNVKGGQAKLKVGADGVPTKEFDIDLAFFDTPGGTVNGQDEYKADIVMYTE
NTYLETPDTHVVYKPGKDDASSEINLVQQSMPNRPNYIGFRDNFIGLMYYNSTGNMGVLAGQOASQLNAV
VDLODRNTELSYQLLLDSLGDRTRYFSMWNQAVDSYDPDVRIIENHGVEDELPNYCFPLDGSGTNAAYQ
GVKVKNGNDGDVESEWENDDTVAARNQLCKGNIFAMEINLQANLWRSFLYSNVALYLPDSYKYTPANIT
LPTNTNTYDYMNGRVVPPSLVDAYINIGARWSLDPMDNVNPFNHHRNAGLRYRSMLLGNGRYVPFHIQV
POKFFAIKSLLLLPGSYTYEWNFRKDVNMILQSSLGNDLRTDGASISFTSINLYATFFPMAHNTASTLE
AMLRNDINDQSFNDYLSAANMLYPIPANATNVPISIPSRNWAAFRGWSFTRLKTKETPSLGSGFDPYFV
YSGSIPYLDGTFYLNHTFKKVSITFDSSVSWPGNDRLLTPNEFEIKRTVDGEGYNVAQCNMTKDWEFLVQ
MLAHYNIGYQGFYVPEGYKDRMY SFFRNFQPMSRQVVDEVNYKDYQAVTLAYQHNNSGFVGYLAPTMRQ
GQOPYPANYPYPLIGKSAVTSVTQKKFLCDRVMWRIPFSSNFMSMGALTDLGONMLYANSAHALDMNFEV
DPMDESTLLYVVFEVFDVVRVHQPHRGVIEAVYLRTPFSAGNATT

(AdY25 Penton protein (L2))

SEQ ID NO. 3
MMRRAYPEGPPPSYESVMQOAMAAAAAMOPPLEAPYVPPRYLAPTEGRNSIRYSELAPLYDTTRLYLVD
NKSADIASLNYQNDHSNFLTTVVONNDFTPTEAS TQTINFDERSRWGGQLKTIMHTNMPNVNEFMY SNK
FKARVMVSRKTPNGVTVTDGSQDILEYEWVEFELPEGNFSVTMTIDLMNNAIIDNYLAVGRONGVLESD
IGVKFDTRNFRLGWDPVTELVMPGVYTNEAFHPD IVLLPGCGVDFTESRLSNLLGIRKRQPFQEGFQIM
YEDLEGGNIPALLDVDAYEKSKEESAAAATAAVATASTEVRGDNFASPAAVAAAEAAETESKIVIQPVE
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KDSKDRSYNVLPDKINTAYRSWYLAYNYGDPEKGVRSWTLLTTSDVTCGVEQVYWSLPDMMQDPVTEFRS
TRQVSNYPVVGAELLPVYSKSFFNEQAVYSQQLRAFTSLTHVFNRFPENQILVRPPAPTITTVSENVPA
LTDHGTLPLRSSIRGVQRVTVTDARRRTCPYVYKALGIVAPRVLSSRTF

(AdY25 Fibre Protein (L5))

SEQ ID NO. 4
MSKKRARVDDGFDPVYPYDADNAPTVPFINPPFVSSDGFQEKPLGVLSLRLADPVTTKNGAVTLKLGEG
VDLDDSGKLISKNATKATAPLSISNGTISLNMAAPFYNNNGTLSLNVSTPLAVFPTFNTLGI SLGNGLQ
TSNKLLTVQLTHPLTFSSNSITVKTDKGLYINSSGNRGLEANI SLKRGLIFDGNAIATYLGSGLDYGSY
DSDGKTRPIITKIGAGLNFDANNAMAVKLGTGLSFDSAGALTAGNKEDDKLTLWTTPDPSPNCQLLSDR
DAKFTLCLTKCGSQILGTVAVAAVTVGSALNPINDTVKSAIVFLRFDSDGVLMSNS SMVGDYWNFREGQ
TTQSVAYTNAVGFMPNLGAYPKTQSKTPKNSIVSQVYLNGETTMPMTLTITFNGTDEKDTTPVSTY SMT
FTWOQWTGDYKDKNITFATNSFTFSYMAQE

(AdY25 E1A)

SEQ ID NO. 5
MRHLRDLPDEKIIIASGNEILELVVNAMMGDDPPEPPTPFEAPSLHDLYDLEVDVPEDDPNEEAVNDLF
SDAALLAAEEASSPSSDSDSSLHTPRPGRGEKKIPELKGEEMDLRCYEECLPPSDDEDEQAIQNAASQG
MOAASESFALDCPPLPGHGCKSCEFHRLNTGDKAVLCALCYMRAYNHCVYSPVSDADDETPTTESTSSP
PEIGTSPPENIVRPVPVRATGRRAAVECLDDLLQAGDEPLDLCTRKRPRH

(AdY25 E1B 19 KDa)

SEQ ID NO. 6
MEIWTILEDLHKTRQLLENASNGVSHLWRFCFGGDLAKLVYRAKQDY SEQFEVILRECPGLFDALNLGH
QTHFNQRIVRALDFTTPGRSTAAVAFFAFLLDKWSQETHF SRDYQLDFLAVALWRTWKSQRLNATSGYL
PVQPLDTLKILNLQESPRARQRRROQQROQEEDQEENPRAGLDPPAEEE

(AdY25 E1B 55 KDa)

SEQ ID NO. 7
MESRNPFQQGLPAGFLSSSFVENMEIPAPECNLRLLAGTATRHSEDPESPGESQGTPTSPAAAAAAGGG
SRREPESRPGPSGGGGVADLFPELRRVLTRSSSGRERGIKRERHDETNHRTELTVGLMSRKRPETVWWH
EVQSTGTDEVSVMHERFSLEQVKTCWLEPEDDWEVAIRNYAKLALRPDKKYKI TKLINIRNACYISGNG
AEVEICLQERVAFRCCMMNMYPGVVGMDGV TFMNMRFRGDGYNGTVFMANTKLTVHGCSFFGFNNTCIE
AWGQVGVRGCSFSANWMGVVGRTKSMLSVKKCLFERCHLGVMSEGEARIRHCASTETGCFVLCKGNAKI
KHNMICGASDERGYQMLTCAGGNSHMLATVHVASHARKPWPEF EHNVMTRCNMHLGSRRGMFMPYQCNL
NYVKVLLEPDAMSRVSLTGVFDMNVEVWKILRYDESKTRCRACECGGKHARFQPVCVEVTEDLRPDHLV
LSCTGTEFGSSGEESD

(AQY25 pIX)

SEQ ID NO. 8
MSGSGSFEGGVFSPYLTGRLPSWAGVRONVMGSTVDGRPVQPANS STLTYATLSSS SVDAAAAAAAASA
ASAVRGMAMGAGYYGTLVANS SSTNNPASLNEEKLLLLMAQLEALTQRLGELTQOVAQLQEQTRAAVAT
VKSK

(AdY25 IVa2 (E2))

SEQ ID NO. 9
METKGRRRSGAVFDQPDEPEAHPRKRPARRAPLHRDGDHPDADAAALEGPDPGCAGRPSSGALLPQSSQ
PAKRGGLLDRDAVEHITELWDRLELLQQTLSKMPMADGLKPLKNFASLQELLS LGGLLPQSSQERLLAE
LVRENMHVREMMNEVAPLLREDGSCLSLNYHLQPVIGVIYGPTGCGKSQLLRNLLSAQLI SPAPETVEF
IAPQVDMI PPSELKAWEMQICEGNYAPGIEGTFVPQSGTLRPKFIKMAYDDLTQDHNYDVSDPRNVFAQ
AAAHGPIATIMDECMENLGGHKGVAKFFHAFPSKLHDKFPKCIGY TVLVVLHNMNPARDLGGNI ANLKI
QAKMBLISPRMHPSQLNRFVNTY TKGLPVAISLLLKDIVQHHALRPCYDWV IYNTTPEHEALQWSYLHP
RDGLMPMYLNIQAHLYRVLEKIHRVLNDRDRWSRAYRARKIK

(AdY25 Polymerase (E2))

SEQ ID NO. 10
MALVQTHGSRGLHPEASDPGRQPSRRRSRQSSPGAVPEPTRARRRRAPAAPASGPRAASAARRASSPPL
LTMEEAPPPSPQPPKKKRGTVVTPQGHGTLQAIDVATNGAVEI KYHLDLPRALEKLLQVNRAPPLPTDL
TPOQRLRILDSSGLRALVLALRPARAEVWTCLPRGLVSMTTIEAEEGQADITHDVVQHEMQAPRLHFPLK
FLVKGTQVQLVQHVHPVQRCEHCGRINKHKHECSARRRHFYFHHINSHS SNWWQEIQFFPIGSHPRTER
LEFLTYDVETYTWMGSFGKQLVPFMLVMKLSGDDRLVELALDLALQLKWDRWHGDPRTFYCVTPEKMAVG
QQFRQYRDRLQTALAVDLWTSFLRANPHLADWALEQHGLSDPDELTYEELKKLPHVKGRPRFVELYIVG
HNINGFDEIVLAAQVINNRAEVPQPFRITRNFMPRAGKILFNDVTFALPNPAYKKRTDFQLWEQGGCGG
IDFKHQFLKVMVRDTFALTHT SLRKAAQAYALPVEKGCCAYKAVNQFYMLGSYRADQDGFPLEEYWKDR
EEFLLNRELWKQKGQLKYDIIQETLDYCALDVLVTAELVAKLQDSYAHFIRDSVGLPHAHFNIFQRPTI
SSNSHAIFRQIVYRAEKPSRTNLGPGLLAPSHELYDYVRASIRGGRCYPTYIGILEEPLYVYDICGMYA
SALTHPMPWGTPLSPYERALAVREWQASLDDLATSISYFDPDLLPGIFTIDADPPDEVMLDPLPPFCSR
KGGRLCWTNEPLRGEVATSVDLI TLHNRGWQVRIVPDEMT TVFPEWKCVAREYVQLNIAAKERADKEKN
QTMRSIAKLLSNALYGSFATKLDNKKIVFSDOQMDEGLLKGISAGTVNIKSSSFLETDNLSAEVMPAFER
EYLPQQLALLDSDPEDSEDEQGPAPFYTPPAGTPGHVAYTYKPITFLDVDEGDMCLHTLEKVDPLVDND
RYPSHVASFVLAWTRAFVSEWAGFLYEEDRGTPLEDRPIKSVYGDTDSLFVTQRGHELMETKGKKRIKK
NGGKLVFDPDQPDLTWLVECETVCAHCGADAYAPDSVFLAPKLYALKSLLCPACGQTSKGKLRAKGHAA
EALNYELMVNCYLADAQGADRERFSTSRMSLKRTLASAQPGAHPFTVTETTLTRTLRPWKDRTLAALDA
HRLVPYSRSRPNPRNEEVCWIEMP
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(AdY25 pTP (E2))

SEQ ID NO. 11
MALS IHDCARLTGQTVP TMNYFLPLRNIWNRVREFPRAST TAAGI TWMSRY I YGYHRTMLEDLAPGAPA
TERWPLYRQPPPHFLIGYQYLVRTCNDYIFDTRAYSRLKYHELVRPGHQTVNWSVMANCS YT INTGAYH
RFVDFDDFQTTLTQIQQAILAERVVADLALVQPQRGFGLTRMHGRAGEEEVPVERLMQDY YKDLARCQD
HAWGMADRLR IQQAGPKDLVLLATIRRLRTAYFNFITSSIARPAPQHDPAEETVLSLPCDCDWLEAFVQ
RFSDPVDLETLRSLRGVPTGQLIRCIVSALSLPNGDPPGHLEMRGGVFTLRPREDGRAVTETMRRRRGE
TIERFIDRLPVRRRRRRPPPPPPPPPEEEVEEWI LVEEEEEEEVEELPGAFEREVRAT IAELIRLLEEE
LTVSARNSQFFNFAVDFYEAMERLEALGDVSEMPLRRWIMYFFVTEHIATTLNYLYQRLCNYAVFTRHV
ELNLAQVVMRARDPEGVVVYSRVWNEAGMNAFSQLMGR I SNDLAATVERAGRGDLQEEEI EQFMTEIAY
QDNSGDVQEI LRQAAVNDTEIDSVELS FRFKL TGPVAF TQRRQIQDVNRRVVAHASLLRAQYONLPARG
ADVPLPPLPPGPEPPLPPGARPRRRF

(AdY25 52/55 kDa (L1)

SEQ ID NO. 12
MHPVLROMRPHHPPPQQQPPPPQPALLPPPQOQQQL PATTAAAAV SGAGQTSQYDRLALEEGEGLARLG
ASSPERHPRVQOMKRDAREAYVPKONLFRDRSGEEPEEMRAARFHAGRELRRGLDRKRVLRDEDF EADEL
TGISPARAHVAAANLVTAYEQTVKEESNFQKSFNNHVRTL IAREEVTLGLMHLWDLLEAIVQNPTSKPL
TAQLFLVVQHSRDNEAFREALLNITEPEGRWLLDLVNILQS IVVQERGLPLSEKLAAINFSVLSLGKYY
ARKIYKTPYVPIDKEVKIDGFYMRMTLKVLTLSDDLGVYRNDRMBRAVS ASRRREL SDQE LMHS LQRAL
TGAGTEGESYFDMGADLHWQPSRRALEAAGGPPYIEEVDDEVDEEGEYLED

(Ady25 IIIa (L1)

SEQ ID NO. 13
MQQQPPPDPAMRAALQSQPSGINSSDDWTQAMQRIMAL TTRNPEAFRQQPQANRLSAI LEAVVPSRSNP
THEKVLAIVNALVENKATIRGDEAGLVYNALLERVARYNS TNVQTNLDRMVTDVREAVAQRERFHRESNL
GSMVALNAFLSTQPANVPRGQEDYTNFISALRLMVTEVPQSEVYQSGPDYFFQTSRQGLOTVNLSQAFK
NLQGLWGVQAPVGDRATVSSLLTPNSRLLLLLVAPFTDSGS INRNSYLGYLINLYREATGQAHVDEQTY
QEITHVSRALGQDDPGNLEATLNFLLTNRSQKIPPQYTLSAEEERILRYVQQSVGLFLMQEGATPSAAL
DMTARNMEPSMYASNRPFINKLMDYLHRAAAMNSDYFTNAILNPHWLPPPGFY TGEYDMPDPNDGFLWD
DVDSSVFSPRPGANERPLWICKEGSDRRPS SALSGREGAAAAVPEAASPFPSLPFSLNSIRSSELGRIT
RPRLLGEEEYLNDSLLRPEREKNFPNNGIESLVDKMSRWKTYAQEHRDDPSQGATSRGSAARKRRWEDR
QRGLMWDDEDSADDSSVLDLGGSGNPFAHLRPRIGRMM

(AdY25 VII)

SEQ ID NO. 14
MSILISPSNNTGWGLRAPSKMYGGARQRSTQHPVRVRGHFRAPWGALKGRVRSRTTVDDVIDQVVADAR
NYTPAAAPVSTVDAVIDSVVADARRYARAKSRRRRIARRHRSTPAMRAARALLRRARRTGRRAMLRAAR
RAASGASAGRTRRRAATAAAAATASMSRPRRGNVYWVRDAATGVRVPVRTRPPRT

(AdY25 V)

SEQ ID NO. 15
MSKRKFKEEMLQVIAPEIYGPAVVKEERKPRKIKRVKKDKKEEDDDLVEFVREFAPRRRVQWRGRKVIT
PVLRPGTTVVFTPGERSGSASKRSYDEVYGDEDILEQAAERLGEFAYGKRSRPALKEEAVSIPLDHGNP
TPSLKPVTLQQVLPSAAPRRGFKREGEDLYPTMQLMVPKRQKLEDVLETMKVDPDVQPEVKVRPIKQVA
PGLGVQTVDIKIPTEPMETQTEPMIKPSTSTMEVQTDPWMPSAPSRRPRRKYGAASLLMPNYALHPSII
PTPGYRGTRFYRGHTTSRRRKTTTRRRRRRTAAASTPAALVRRVYRRGRAPLTLPRARYHPSIAI

(AdY25 Mu)

SEQ ID NO. 16
MALTCRLRVPITGYRGRKPRRRRLAGNGMRRHEHRRRRAT SKRLGGGFLPALIPIIAAATGAIPGIASY
AVQASQRH

(AdY25 VI)

SEQ ID NO. 17
MEDINFSSLAPRHGTRPFMGTWSDIGTSQLNGGAFNWS SLWSGLKNEGS TLKTYGSKAWNSTTGQALRD
KLKEQNFQQKVVDGLASGINGVVDLANQAVQRQINSRLDPVPPAGSVEMPQVEEELPPLDKRGEKRPRP
DAEETLLTHTDEPPPYEEAVKLGLPTTRPIAPLATGVLKPESNKPATLDLPPPASRPSTVAKPLPPVAV
ARARPGGSARPHANWQS TLNS IVGLGVQSVKRRRCY

(AdY25 Endoprotease)

SEQ ID NO. 18
MAEPTGSGEQELRAIIRDLGCGPYFLGTEDKRFPGFMAPHKLACAIVNTAGRETGGEHWLAFAWNPRSN
TCYLFDPFGFSDERLKQIYQFEYEGLLRRSALATEDRCVTLEKSTQTVQGPRSAACGLFCCMFLHAFVH
WPDRPMDKNP TMNLLTGVPNGMLQSPQVEPTLRRNQEALYRFLNSHSAYFRSHRARIEKATAFDRMNNQ
DM

(AdY25 DNA Binding Protein)

SEQ ID NO. 19
MAGRGGSQSERRRERTPERGRGSASHPPSRGGESPSPPPLPPKRHTYRRVASDQEEEEIVVVSENSRSP
SPQASPPPLPPICKICPRICTKHVVMQODVSQDSEDERQAEEELAAVGESYPPVRITEKDGKRSFETLDE
SDPLAAAASAKMMVKNPMSLPIVSAWEKGMEIMTMLMDRYRVETDLKANFQLMPEQGEVYRRICHLYIN
EEHRGIPLTFTSNKTLTIMMGRFLQOGFVHAHSQIAHKNWECTGCALWLHGCTEAEGKLRCLHGTTMIQK
EHMIEMDVASENGQRALKENPDRAKITQNRWGRSVVQLANNDARCCVHDAGCATNQESSKSCGVFFTEG
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AKAQQAFRQLEAFMKAMYPGMNADQAQMML IPLHCDCNHKPGCVPTMGRQTCKMTPFGMANAEDLDVES
ITDAAVLASVKITPALMVFQCCNPVYRNSRAQNAGPNCDFKISAPDLLGALQLTRKLWTDSFPDTPLPK
LLIPEFKWLAKYQFRNVSLPAGHAETRQNPFDF

(AdY25 100 kDa (L4))

SEQ ID NO. 20
METQPSPTSPSAPTAGDEKQQQONESLTAPPPSPASDAAAVPDMQEMEESIEIDLGYVTPAEHEEELAV
REQSSSQEDICEQPEQEAENEQSQAGLEHGDYLHLSGEEDALIKHLARQATIVKDALLDRTEVPLSVEE
LSRAYELNLFSPRVPPKRQPNGTCEPNPRLNEYPVFAVPEALATYHI FFKNQKIPVSCRANRTRADALF
NLGPGARLPDIASLEEVPKIFEGLGSDETRAANALQGEGGGEHEHHSALVELEGDNARLAVLKRTVELT
HFAYPALNLPPKVMSAVMDQVLIKRASPISEDEGMODSEEGKPVVSDEQLARWLGPNATPQSLEERRKL
MMAVVLVTVELECLARFFADAETLRKVEENLHYLFRHGEVRQACKISNVELTNLVSYMGI LHENRLGQON
VLHTTLRGEARRDYIRDCVYLYLCHTWQTGMGVWQQCLEEQNLKELCKLLOQKNLKGLWTGFDERTTASD
LADLIFPERLRLTLRNGLPDFMSQSMLONFRSFILERSGILPATCSALPSDEVPLTFRECPPPLWSHCY
LLRLANYLAYHSDVIEDVSGEGLLECHCRCNLCTPITRSLACNPQLLSETQIIGTFELQGPSEGEGAKG
GLKLTPGLWTSAYLRKFVPEDYHPFEIRFYEDQSQPPKAELSACVITQGAILAQLOATIQKSRQEFLLKK
GRGVYLDPQTGEELNPGFPQDAPRKQEAESGAAARGGEGGRLGEQQSGRGDGGRLGQHSGRGGQPARQS
GGRRGGGRGGGGRS SRROTVVLGGGESKQHGYHLRSGSGSRSAPQ

(AdY25 22 kDa)

SEQ ID NO. 21
MPRGNKKLKVELPPVEDLEEDWENS SQAEEMEEDWDSTQAEEDSLQDSLEEDEEEAEEEVEEAAAARPS
SSAGEKASSTDTISAPGRGPARPHSRWDETGRFPNPTTQTGKKERQGYKSWRGHKNAIVS CLQACGGNT
SFTRRYLLEHRGVNFPRNILHYYRHLHSPYYFQEEAAAAEKDQKTS

(AdY25 33 kDa (L4))

SEQ ID NO. 22
MPRGNKKLKVELPPVEDLEEDWENS SQAEEMEEDWDSTQAEEDSLQDSLEEDEEEAEEEVEEAAAARPS
SSAGEKASSTDTISAPGRGPARPHSRWDETGRFPNPTTQTAPTTSKKRQQQQI CKTRKPARKSTAAARA
GGLRIAANEPAQTRELRNRIEPTLYAIFQQSRGOEQELKVKNRSLRSLTRSCLYHKSEDQLQRTLEDAE
ALFNKYCALTLKE

(AdY25 pVIII (L4))

SEQ ID NO. 23
MSKEIPTPYMWSYQPQMGLAAGAAQDY STRMNWLSAGPAMISRVNDIRAHRNQILLEQSALTATPRNHL
NPRNWPAALVYQEIPQPTTVLLPRDAQAEVQLTNSGVQLAGGATLCRHRPAQGIKRLVIRGRGTQLNDE
VVSSSLGLRPDGVFQLAGSGRSSFTPROAVLTLESSSSQPRSGGIGTLQFVEEFTPSVYFNPFSGSPGH
YPDEFIPNFDAISESVDGYD

(AdY25 E3 12.5 kDa)

SEQ ID NO. 24
MSHGGAADLARLRELDHCRRFRCFARDLAEFTYFELPEEHPQGPAHGVRIVVEGGLDSHLLRIFSQRPI
LVERQQGNTLLTLYCICDHPGLHESLCCLLCTEYNKS

(AdY25 E3 CRIal)

SEQ ID NO. 25
MKVFVVCCVLSIIKAEISDYSGLNCGVSASINRSLTFTGNETELQVQCKPRECKYLTWLYQGSPIAVVN
HCDDDGVLLNGPANLIFSTRRSKLLLFRPFLPGTYQCISGPCHHTFHLIPNTTSSPAPLP TNNQTNHHQ
RYRRDLVSESNTTHTGGELRGRICPSGIYYGPWEVVGLIALGLVAGGLLALCYLYLPCFSYLVVLCCWF
KKWGRSP

(AQY25 E3 gpl9 kDa)

SEQ ID NO. 26
MGKI TLVCGVLVTVVLS I LGGGSAAVV TEKKADP CLTFNPDKCRLSFQPDGNRCAVLI KCGWECESVLY
QYKNKTWNNTLASTWQPGDPEWY TVSVPGADGSLRTVNNTF I FEHMCETAMFMSKQYGMAPPRKENIVV
FSIAYSACTVLITAIVCLS THMLIATRPRNNAEKEKQP

(AdY25 E3 22.3 kDa)

SEQ ID NO. 27
MICILSLFCFSIIITSAICNSVDICDVTVTTGSNYTLKGPPSGMLSWYCYFGTDVSQTELCNFQKGKTQ
NPKIHNYQCNGTDLVLFNITKTYAGSYYCPGDNVDNMIFYELQVVDPTTPAPPTTTTKAHSTDTQETTP
EAEVAELAKQIIIEDSFVANTPTHPGPQCPGPLVSGIVGVLCGLAVIIICMFIFACCYRRLHRQKSDPL
LNLYV

(AdY25 E3 31 kDa)

SEQ ID NO. 28
MKALSTLVFLTLIGIVFNSKITRVSFLKHVNVTEGNNI TLVGVEGAQNT TWTKYHLGWKDICTWNVTYF
CIGVNLTIVNANQSQONGLIKGQSVSVTSDGYYTQHNFNYNITVIPLPTPSPPSTTQTTQTTHTTQSSIT
TMOTTQTTTYTTSPQPITTTAEASSSPTIKVAFLMLAPSSSPTASTNEQTTEFLSTIQSSTTATSSAFS
STANLTSLSSMPISNATTSPAPLPTPLKQSESSTQLQITLLIVIGVVILAVLLYFIFCRRIPNAKPAYK
PIVIGTPEPLQVEGGLRNLLFSFTVW

(AdY25 E3 10.4 kDa)

SEQ ID NO. 29
MIPRHFIITSLICVLQVCATLALVANASPDCIGAFASYVLFAFITCICCCSIVCLLITFFQFVDWVFEVR
IAYLRHHPQYRDQRVAQLLRLI
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(AdY25 E3 15.2 kDa)

SEQ ID NO. 30
MRALLLLLALLLAPLAAPLSLKSPTQSPEEVRKCKFQEPWKFLSCYKLKSEMHPSWIMIVGIVNILACT
LFSFVIYPRFDFGWNAPEALWLPPDPDTPPQOOQONQAQAHAPPQPRPQYMPILNYEAEAQRAMLPAIS
YFNLTGGDD

(AdY25 E3 14.7 kDa)

SEQ ID NO. 31
MTDPMANNTVNDLLDMDGRASEQRLAQLRIRQQQERAVKELQODAVAIHQCKRGIFCLVKQAKISFEVIS
TDHRLSYELLQORQKFTCLVGVNPIVITQQSGDTKGCIHCSCDSPECVHTLIKTLCGLRDLLPMN

(AdY25 E4 Orf 6/7)

SEQ ID NO. 32
MSGNSS IMIRSRTRLAS SRHHPYQPPAPLPRCEETETRAS LVEDHPVLPDCDTLSMHNITVIPTTEDSP
QLLNFEVQMQECPEGFI SLTDPRLARS ETVWNVETKTMS I ING IQMFKAVRGERVVYSMSWEGGGKITT
RIL

(AdY25 E4 Orf 6)

SEQ ID NO. 33
MSGNSSIMTRSRTRLASSRHHPYQPPAPLPRCEETETRASLVEDHPVLPDCDTLSMHNVSCVRGLPCSA
GFTVLQEFPVPWDMVLTPEELRVLKTCMSVCLCCANIDLFSSQLIHGRERWVLHCHCQDPGSLRCMAGG
AVLAIWFRRI IQGCMFNQRVMWYREVVNLHMPKEIMYMGSVFWRGRHLIYIRIWYDGHVGSIVPQMSFG
WSTLNYGLLNNLVVLCCTYCSDLSEIRIRCCARRTRRLMLRAIGIMRRESLDPDPLSSSLTERRRQRLL
RGLMRHNRPIPFADYDSHRSSSR

(AdY25 E4 Orf 4)

SEQ ID NO. 34
MVLPVLPSPSVTETQONCI IWLGLAHSTVADVIRAIRADGIFITQEAQEILHALREWLFYNFNTERSKR
RDRRRRAVCSARTRFCFVKYENVRKQLHFIDTIQNTISVIPPSSVPTAGPLTSL

(AdY25 E4 Orf 3)

SEQ ID NO. 35
MRVCLRMPVEGALRELFIMAGLDLPQELIRIIQGWKNENYLGMVQECNMMI EELENAPAFAVLLFLDVR
VEALLEATVEHLENRVTFDLAVIFHQHSGGERCHLRDLHFEVLRDRLE

(AdY25 E4 Orf 2)

SEQ ID NO. 36
MLERTPCTYSIVVPEALNLHLDDFSFVDFLKNCLPDFLSSYLEDITGSSQHAYFNLIFGNAHWGGLREI
CNVACPALIPGGPMAKNFGDDMKDY IQLLLREELRDRGRDFDIPIVNLLQVNQEQNLLEL

(AdY25 E4 Orf 1)

SEQ ID NO. 37
MDAEALYVFLEGAGALLPVQEGSNYIFYAPANFVLHPHGVALLELRLSIVVPRGFIGRFFSLTDANVPG
VYASSRIIHAGHREGLSVMLFNHGDSFYEGRAGDPVACLVLERVIYPPVRQASMV

(ChAdOX1 vector sequence excluding BAC sequence)

SEQ ID NO. 38
TTAATCGCGTTTAAACCCATCATCAATAATATACCTCAAACTTTTTGTGCGCGTTAATATGCAAATGAG
GCGTTTGAATTTGGGAAGGGAGGAAGGTGATTGGCCGAGAGAAGGGCGACCGT TAGGGGCGGGGCGAGT
GACGTTTTGATGACGTGACCGCGAGGAGGAGCCAGTTTGCAAGTTCTCGTGGGAAAAGTGACGTCAAAC
GAGGTGTGGTTTGAACACGGAAATACTCAATTTTCCCGCGCTCTCTGACAGGAAATGAGGTGTTTCTAG
GCGGATGCAAGTGAAAACGGGCCATTTTCGCGCGAAAACTGAATGAGGAAGTGAAAATCTGAGTAATTT
CGCGTTTATGACAGGGAGGAGTATTTGCCGAGGGCCGAGTAGACTTTGACCGATTACGTGGGGGTTTCG
ATTACCGTGTTTTTCACCTAAATTTCCGCGTACGGTGTCAAAGTCCGGTGTTTTTACGTAGGTGTCAGC
TGATCGCCAGGGTATTTAAACCTGCGCTCTCCAGTCAAGAGGCCACTCTTGAGTGCCAGCGAGAAGAGT
TTTCTCCTCCGCGCGCGAGTCAGATCTACACTTTGAAAGGCGATCGCTAGCGACATCGATCACAAGTTT
GTACAAAAAAGCTGAACGAGAAACGTAAAATGATATAAATATCAATATATTAAATTAGATTTTGCATAA
AAAACAGACTACATAATACTGTAAAACACAACATATCCAGTCACTATGGCGGCCGCCGATTTATTCAAC
AAAGCCACGTTGTGTCTCAAAATCTCTGATGTTACATTGCACAAGATAAAAATATATCATCATGAACAA
TAAAACTGTCTGCTTACATAAACAGTAATACAAGGGGTGTTATGAGCCATATTCAACGGGAAACGTCTT
GCTCGAGGCCGCGATTAAATTCCAACATGGATGCTGATTTATATGGGTATAAATGGGCTCGTGATAATG
TCGGGCAATCAGGTGCGACAATCTATCGATTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAAC
ATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGACTAAACTGGCTGACGGAATTTA
TGCCTCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCC
CCGGGAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATATTGTTGATGCGCTGG
CAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTC
GTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTTGGT TGATGCGAGTGATTTTGATGACGAGCGTA
ATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAGCTTTTGCCATTCTCACCGGATTCAGTCG
TCACTCATGGTGATTTCTCACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATG
TTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTT
CTCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGT
TTCATTTGATGCTCGATGAGTTTTTCTAATCAGAATTGGTTAATTGGTTGTAACACTGGCACGCGTGGA
TCCGGCTTACTAAAAGCCAGATAACAGTATGCGTATTTGCGCGCTGATTTTTGCGGTATAAGAATATAT
ACTGATATGTATACCCGAAGTATGTCAAAAAGAGGTATGCTATGAAGCAGCGTATTACAGTGACAGTTG
ACAGCGACAGCTATCAGTTGCTCAAGGCATATATGATGTCAATATCTCCGGTCTGGTAAGCACAACCAT
GCAGAATGAAGCCCGTCGTCTGCGTGCCGAACGCTGGAAAGCGGAAAAT CAGGAAGGGATGGCTGAGGT
CGCCCGGTTTATTGAAATGAACGGCTCTTTTGCTGACGAGAACAGGGGCTGGTGAAATGCAGTTTAAGG
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TTTACACCTATAAAAGAGAGAGCCGTTATCGTCTGTTTGTGGATGTACAGAGTGATATTATTGACACGC
CCGGGCGACGGATGGTGATCCCCCTGGCCAGTGCACGTCTGCTGTCAGATAAAGTCTCCCGTGAACTTT
ACCCGGTGGTGCATATCGGGGATGAAAGCTGGCGCATGATGACCACCGATATGGCCAGTGTGCCGGTCT
CCGTTATCGGGGAAGAAGTGGCTGATCTCAGCCACCGCGAAAATGACATCAAAAACGCCATTAACCTGA
TGTTCTGGGGAATATAAATGTCAGGCTCCCTTATACACAGCCAGTCTGCAGGTCGACCATAGTGACTGG
ATATGTTGTGTTTTACAGTAT TATGTAGTCTGTTTTTTATGCAAAATCTAATTTAATATATTGATATTT
ATATCATTTTACGTTTCTCGTTCAGCTTTCTTGTACAAAGTGGTGATCGATTCGACAGATCGCGATCGC
AGTGAGTAGTGTTCTGGGGCGGGGGAGGACCTGCATGAGGGCCAGAATGACTGARAATCTGTGCTTTTCT
GTGTGTTGCAGCATCATGAGCGGAAGCGGCTCCTTTGAGGGAGGGGTATTCAGCCCTTATCTGACGGGG
CGTCTCCCCTCCTGGGCGGGAGTGCGTCAGAATGTGATGGGATCCACGGTGGACGGCCGGCCCGTGCAG
CCCGCGAACTCTTCAACCCTGACCTATGCAACCCTGAGCTCTTCGTCGGTGGACGCAGCTGCCGCCGCA
GCTGCTGCATCCGCCGCCAGCGCCGTGCGCGGAATGGCCATGGGCGCCGGCTACTACGGCACTCTGGTG
GCCAACTCGAGTTCCACCAATAATCCCGCCAGCCTGAACGAGGAGAAGCTGCTGCTGCTGATGGCCCAG
CTTGAGGCCTTGACCCAGCGCCTGGGCGAGCTGACCCAGCAGGTGGCTCAGCTGCAGGAGCAGACGCGG
GCCGCGGTTGCCACGGTGAAATCCAAATAAAAAATGAATCAATAAATAAACGGAGACGGTTGTTGATTT
TAACACAGAGTCTGAATCTTTATTTGATTTTTCGCGCGCGGTAGGCCCTGGACCACCGGTCTCGATCAT
TGAGCACCCGGTGGATCTTTTCCAGGACCCGGTAGAGGTGGGCTTGGATGT TGAGGTACATGGGCATGA
GCCCGTCCCGGGGGTGGAGGTAGCTCCATTGCAGGGCCTCGTGCTCGGGGGTGGTGTTGTAAATCACCC
AGTCATAGCAGGGGCGCAGGGCGTGGTGTTGCACAATATCTTTGAGGAGGAGACTGATGGCCACGGGCA
GCCCTTTGGTGTAGGTGTTTACAAATCTGT TGAGCTGGGAGGGATGCATGCGGGGGGAGATGAGGTGCA
TCTTGGCCTGGATCTTGAGATTGGCGATGTTACCGCCCAGATCCCGCCTGGGGTTCATGTTGTGCAGGA
CCACCAGCACGGTGTATCCGGTGCACTTGGGGAATTTATCATGCAACTTGGAAGGGAAGGCGTGAAAGA
ATTTGGCGACGCCCTTGTGTCCGCCCAGGTTTTCCATGCACTCATCCATGATGATGGCAATGGGCCCGT
GGGCGGCGGCCTGGGCAAAGACGTTTCGGGGGTCGGACACATCATAGTTGTGGTCCTGGGTGAGGTCAT
CATAGGCCATTTTAATGAATTTGGGGCGGAGGGTGCCGGACTGGGGGACAAAGGTACCCTCGATCCCGG
GGGCGTAGTTCCCCTCACAGATCTGCATCTCCCAGGCTTTGAGCTCAGAGGGGGGGATCATGTCCACCT
GCGGGGCGATAAAGAACACGGTTTCCGGGGCGGGGGAGATGAGCTGGGCCGAAAGCAAGTTCCGGAGCA
GCTGGGACTTGCCGCAGCCGGTGGGGCCGTAAATGACCCCGATGACCGGCTGCAGGTGGTAGTTGAGGG
AGAGACAGCTGCCGTCCTCCCGGAGGAGGGGGGCCACCTCGTTCATCATCTCGCGCACGTGCATGTTCT
CGCGCACCAGTTCCGCCAGGAGGCGCTCTCCCCCCAGAGATAGGAGCTCCTGGAGCGAGGCGAAGTTTT
TCAGCGGCTTGAGTCCGTCGGCCATGGGCATTTTGGAGAGGGTCTGT TGCAAGAGTTCCAAGCGGTCCC
AGAGCTCGGTGATGTGCTCTACGGCATCTCGATCCAGCAGACCTCCTCGTTTCGCGGGTTGGGACGACT
GCGGGAGTAGGGCACCAGACGATGGGCGTCCAGCGCAGCCAGGGTCCGGTCCTTCCAGGGCCGCAGCGT
CCGCGTCAGGGTGGTCTCCGTCACGGTGAAGGGGTGCGCGCCGGGCTGGGCGCTTGCGAGGGTGCGCTT
CAGGCTCATCCGGCTGGTCGAAAACCGCTCCCGATCGGCGCCCTGCGCGTCGGCCAGGTAGCAATTGAC
CATGAGTTCGTAGTTGAGCGCCTCGGCCGCGTGGCCTTTGGCGCGGAGCTTACCTTTGGAAGTCTGCCC
GCAGGCGGGACAGAGGAGGGACTTGAGGGCGTAGAGCTTGGGGGCGAGGAAGACGGAATCGGGGGCGTA
GGCGTCCGCGCCGCAGTGGGCGCAGACGGTCTCGCACTCCACGAGCCAGGTGAGGTCGGGCTGGTCGGG
GTCAAAAACCAGTTTCCCGCCGTTCTTTTTGATGCGTTTCTTACCTTTGGTCTCCATGAGCTCGTGTCC
CCGCTGGGTGACAAAGAGGCTGTCCGTGTCCCCGTAGACCGACTTTATGGGCCGGTCCTCGAGCGGTGT
GCCGCGGTCCTCCTCGTAGAGGAACCCCGCCCACTCCGAGACGAAAGCCCGGGTCCAGGCCAGCACGAA
GGAGGCCACGTGGGACGGGTAGCGGTCGTTGTCCACCAGCGGGTCCACTTTTTCCAGGGTATGCAAACA
CATGTCCCCCTCGTCCACATCCAGGAAGGTGATTGGCTTGTAAGTGTAGGCCACGTGACCGGGGGTCCC
GGCCGGGGGGGTATAAAAGGGGGCGGGCCCCTGCTCGTCCTCACTGTCTTCCGGATCGCTGTCCAGGAG
CGCCAGCTGTTGGGGTAGGTATTCCCTCTCGAAGGCGGGCATGACCTCGGCACTCAGGTTGTCAGTTTC
TAGAAACGAGGAGGATTTGATATTGACGGTGCCAGCGGAGATGCCTTTCAAGAGCCCCTCGTCCATCTG
GTCAGAAAAGACGALTTTTTTGTTGTCGAGCT TGGTGGCGAAGGAGCCGTAGAGGGCGTTGGAAAGGAG
CTTGGCGATGGAGCGCATGGTCTGGTTTTTTEt CCTEGTCGGCGCGCTCCTTGGCCGCGATGTTGAGCTG
CACGTACTCGCGCGCCACGCACTTCCATTCGGGGAAGACGGTGGTCATCTCGTCGGGCACGATTCTGAC
CTGCCAACCTCGATTATGCAGGGTGATGAGGTCCACACTGGTGGCCACCTCGCCGCGCAGGGGCTCGTT
GGTCCAGCAGAGGCGGCCGCCCTTGCGCGAGCAGAAGGGGGGCAGAGGGTCCAGCATGACCTCGTCGGG
GGGGTCGGCATCGATGGTGAAGATGCCGGGCAGGAGATCGGGGTCGAAGTAGCTGATGGAAGTGGCCAG
ATCGTCCAGGGAAGCTTGCCATTCGCGCACGGCCAGCGCGCGCTCGTAGGGACTGAGGGGCGTGCCCCA
GGGCATGGGGTGGGTGAGCGCGGAGGCGTACATGCCGCAGATGTCGTAGACGTAGAGGGGCTCCTCGAG
GATGCCGATGTAGGTGGGGTAGCAGCGCCCCCCGCGGATGCTGGCGCGCACGTAGTCATACAGCTCGTG
CGAGGGCGCGAGGAGCCCCGGGCCCAGGTTGGTGCGACTGGGCTTTTCGGCGCGGTAGACGATCTGGCG
ARAAGATGGCATGCGAGT TGGAGGAGATGGTGGGCCTTTGGAAGATGT TGAAGT GGGCGTGGGGGAGGCC
GACCGAGTCGCGGATGAAGTGGGCGTAGGAGT CTTGCAGTTTGGCGACGAGCT CGGCGGTGACGAGGAC
GTCCAGAGCGCAGTAGTCGAGGGTCTCCTGGATGATGTCATACTTGAGCTGGCCCTTTTGTTTCCACAG
CTCGCGGTTGAGAAGGAACTCTTCGCGGTCCTTCCAGTACTCTTCGAGGGGGAACCCGTCCTGATCTGC
ACGGTAAGAGCCTAGCATGTAGAACTGGTTGACGGCCTTGTAGGCGCAGCAGCCCTTCTCCACGGGGAG
GGCGTAGGCCTGGGCGGCCTTGCGCAGGGAGGTGTGCGTGAGGGCGAAGGTGTCCCTGACCATGACCTT
GAGGAACTGGTGCTTGAAATCGATATCGTCGCAGCCCCCCTGCTCCCAGAGCTGGAAGTCCGTGCGCTT
CTTGTAGGCGGGGT TGGGCAAAGCGAAAGTAACATCGTTGAAAAGGATCTTGCCCGCGCGGGGCATARA
GTTGCGAGTGATGCGGAAAGGCTGGGGCACCTCGGCCCGGTTGTTGATGACCTGGGCGGCGAGCACGAT
CTCGTCGAAACCGTTGATGTTGTGGCCCACGATGTAGAGT TCCACGAATCGCGGGCGGCCCTTGACGTG
GGGCAGCTTCTTGAGCTCCTCGTAGGTGAGCTCGTCGGGGTCGCTGAGACCGTGCTGCTCGAGCGCCCA
GTCGGCGAGATGGGGGTTGGCGCGGAGGAAGGAAGT CCAGAGATCCACGGCCAGGGCGGTTTGCAGACG
GTCCCGGTACTGACGGAACTGCTGCCCGACGGCCATTTTTTCGGGGGTGACGCAGTAGAAGGTGCGGGG
GTCCCCGTGCCAGCGGTCCCATTTGAGCTGGAGGGCGAGATCGAGGGCGAGCTCGACGAGGCGGTCGTC
CCCTGAGAGTTTCATGACCAGCATGAAGGGGACGAGCTGCTTGCCGAAGGACCCCATCCAGGTGTAGGT
TTCCACATCGTAGGTGAGGAAGAGCCTTTCGGTGCGAGGATGCGAGCCGATGGGGAAGAACTGGATCTC
CTGCCACCAATTGGAGGAATGGCTGTTGATGTGATGGAAGTAGAAATGCCGACGGCGCGCCGAACACTC
GTGCTTGTGTTTATACAAGCGGCCACAGTGCTCGCAACGCTGCACGGGATGCACGTGCTGCACGAGCTG
TACCTGAGTTCCTTTGACGAGGAATTTCAGTGGGAAGTGGAGTCGTGGCGCCTGCATCTCGTGCTGTAC
TACGTCGTGGTGGTCGGCCTGGCCCTCTTCTGCCTCGATGGTGGTCATGCTGACGAGCCCGCGCGGGAG
GCAGGTCCAGACCTCGGCGCGAGCGGGTCGGAGAGCGAGGACGAGGGCGCGCAGGCCGGAGCTGTCCAG
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GGTCCTGAGACGCTGCGGAGTCAGGTCAGTGGGCAGCGGCGGCGCGCGGTTGACTTGCAGGAGTTTTTC
CAGGGCGCGCGGGAGGTCCAGATGGTACTTGATCTCCACCGCGCCGTTGGTGGCGACGTCGATGGCTTG
CAGGGTCCCGTGCCCCTGGGGTGTGACCACCGTCCCCCGTTTCTTCT TGGGCGGCTGGGGCGACGGGGG
CGGTGCCTCTTCCATGGTTAGAAGCGGCGGCGAGGACGCGCGCCGGGCGGCAGAGGCGGCTCGGGGCCT
GGAGGCAGGGGCGGCAGGGGCACGTCGGCGCCGCGCGCGGGTAGGTTCTGGTACTGCGCCCGGAGAAGA
CTGGCGTGAGCGACGACGCGACGGTTGACGTCCTGGATCTGACGCCTCTGGGTGAAGGCCACGGGACCTC
GTGAGTTTGAACCTGAAAGAGAGTTCGACAGAATCAATCTCGGTATCGTTGACGGCGGCCTGCCGCAGG
ATCTCTTGCACGTCGCCCGAGTTGTCCTGGTAGGCGATCTCGGTCATGAACTGCTCGATCTCCTCCTCC
TGAAGGTCTCCGCGACCGGCGCGCTCCACGGTGGCCGCGAGGTCGTTGGAGATGCGGCCCATGAGCTGC
GAGAAGGCGTTCATGCCCGCCTCGTTCCAGACGCGGCTGTAGACCACGACGCCCTCGGGATCGCGGGCG
CGCATGACCACCTGGGCGAGGTTGAGCTCCACGTGGCGCGTGAAGACCGCGTAGTTGCAGAGGCGCTGG
TAGAGGTAGTTGAGCGTGGTGGCGATGTGCTCGGTGACGAAGAAATACATGATCCAGCGGCGGAGCGGT
ATCTCGCTGACGTCGCCCAGCGCCTCCAAGCGTTCCATGGCCTCGTAAAAGTCCACGGCGAAGTTGARA
AACTGGGAGTTGCGCGCCGAGACGGTCAACTCCTCCTCCAGAAGACGGATGAGCTCGGCGATGGTGGCG
CGCACCTCGCGCTCGAAGGCCCCCGGGAGTTCCTCCACTTCCTCCTCTTCTTCCTCCTCCACTAACATC
TCTTCTACTTCCTCCTCAGGCGGTGGTGGTGGCGGGGGAGGGGGCCTGCGTCGCCGGCGGCGCACGGGT
AGACGGTCGATGAAGCGCTCGATGGTCTCGCCGCGCCGGCGTCGCATGGTCTCGGTGACGGCGCGCCCG
TCCTCGCGGGGCCGCAGCGTGAAGACGCCGCCGCGCATCTCCAGGTGGCCGGGGGGGTCCCCGTTGGGT
AGGGAGAGGGCGCTGACGATGCATCTTATCAATTGCCCCGTAGGGACTCCGCGCAAGGACCTGAGCGTC
TCGAGATCCACGGGATCTGAAAACCGTTGAACGAAGGCTTCGAGCCAGTCGCAGTCGCAAGGTAGGCTG
AGCACGGTTTCTTCTGCCGGGTCATGT TGGGGAGCGGGGCGGGCGATGCTGCTGGTGATGAAGTTGAAA
TAGGCGGTTCTGAGACGGCGGATGGTGGCGAGGAGCACCAGGTCTTTGGGCCCGGCTTGCTGGATGCGC
AGACGGTCGGCCATGCCCCAGGCGTGGTCCTGACACCTGGCCAGGTCCTTGTAGTAGTCCTGCATGAGC
CGCTCCACGGGCACCTCCTCCTCGCCCGCGCGGCCGTGCATGCGCGTGAGCCCGAAGCCGCGCTGGGGT
TGGACGAGCGCCAGGTCGGCGACGACGCGCTCGGCGAGGATGGCCTGCTGGATCTGGGTGAGGGTGGTC
TGGAAGTCGTCAAAGTCGACGAAGCGGTGGTAGGCTCCGGTGTTGATGGTGTAGGAGCAGTTGGCCATG
ACGGACCAGTTGACGGTCTGGTGGCCCGGACGCACGAGCTCGTGGTACTTGAGGCGCGAGTAGGCGCGC
GTGTCGAAGATGTAGTCGTTGCAGGTGCGCACCAGGTACTGGTAGCCGATGAGGAAGTGCGGCGGCGGT
TGGCGGTAGAGCGGCCATCGCTCGGTGGCGGGGGECGCCGGGCGCGAGGTCCTCGAGCATGGTGCGGTGG
TAGCCGTAGATGTACCTGGACATCCAGGTGATGCCGGCGGCGGTGGTGGAGGCGCGCGGGAACTCGCGG
ACGCGGTTCCAGATGTTGCGCAGCGGCAGGAAGTAGTTCATGGTGGGCACGGTCTGGCCCGTGAGGCGC
GCGCAGTCGTGGATGCTCTATACGGGCAAAAACGAAAGCGGTCAGCGGCTCGACTCCGTGGCCTGGAGG
CTAAGCGAACGGGTTGGGCTGCGCGTGTACCCCGGTTCGAATCTCGAATCAGGCTGGAGCCGCAGCTAA
CGTGGTACTGGCACTCCCGTCTCGACCCAAGCCTGCACCAACCCTCCAGGATACGGAGGCGGGTCGTTT
TGCAACTTTTTTtGGAGGCCGGAAATGAAACTAGTAAGCGCGGAAAGCGGCCGACCGCGATGGCTCGCT
GCCGTAGTCTGGAGAAGAATCGCCAGGGTTGCGTTGCGGTGTGCCCCGGTTCGAGGCCGGCCGGATTCC
GCGGCTAACGAGGGCGTGGCTGCCCCGTCGTTTCCAAGACCCCATAGCCAGCCGACTTCTCCAGTTACG
GAGCGAGCCCCTCTTTTGTTTTGTTTGTTTTTGCCAGATGCATCCCGTACTGCGGCAGATGCGCCCCCA
CCACCCTCCACCGCAACAACAGCCCCCTCCTCCACAGCCGGCGCTTCTGCCCCCGCCCCAGCAGCAGCA
GCAACTTCCAGCCACGACCGCCGCGGCCGCCGTGAGCGGGGCTGGACAGACTTCTCAGTATGATCACCT
GGCCTTGGAAGAGGGCGAGGGGCTGGCGCGCCTGGGGGCGTCGTCGCCGGAGCGGCACCCGCGCGTGCA
GATGAAAAGGGACGCTCGCGAGGCCTACGTGCCCAAGCAGAACCTGTTCAGAGACAGGAGCGGCGAGGA
GCCCGAGGAGATGCGCGCGGCCCGGTTCCACGCGGGGCGGGAGCTGCGGCGCGGCCTGGACCGAAAGAG
GGTGCTGAGGGACGAGGATTTCGAGGCGGACGAGCTGACGGGGATCAGCCCCGCGCGCGCGCACGTGGC
CGCGGCCAACCTGGTCACGGCGTACGAGCAGACCGTGAAGGAGGAGAGCAACTTCCAAAAATCCTTCAA
CAACCACGTGCGCACCCTGATCGCGCGCGAGGAGGTGACCCTGGGCCTGATGCACCTGTGGGACCTGCT
GGAGGCCATCGTGCAGAACCCCACCAGCAAGCCGCTGACGGCGCAGCTGTTCCTGGTGGTGCAGCATAG
TCGGGACAACGAGGCGTTCAGGGAGGCGCTGCTGAATATCACCGAGCCCGAGGGCCGCTGGCTCCTGGA
CCTGGTGAACATTCTGCAGAGCATCGTGGTGCAGGAGCGCGGGCTGCCGCTGTCCGAGAAGCTGGCGGTC
CATCAACTTCTCGGTGCTGAGTCTGGGCAAGTACTACGCTAGGAAGATCTACAAGACCCCGTACGTGCC
CATAGACAAGGAGGTGAAGATCGACGGGTTTTACATGCGCATGACCCTGAAAGTGCTGACCCTGAGCGA
CGATCTGGGGGTGTACCGCAACGACAGGATGCACCGCGCGGTGAGCGCCAGCAGGCGGCGCGAGCTGAG
CGACCAGGAGCTGATGCACAGCCTGCAGCGGGCCCTGACCGGGGCCGGGACCGAGGGGGAGAGCTACTT
TGACATGGGCGCGGACCTGCACTGGCAGCCCAGCCGCCGGGCCTTGGAGGCGGCAGGCGGTCCCCCCTA
CATAGAAGAGGTGGACGATGAGGTGGACGAGGAGGGCGAGTACCTGGAAGACTGATGGCGCGACCGTAT
TTTTGCTAGATGCAACAACAGCCACCTCCTGATCCCGCGATGCGGGCGGCGCTGCAGAGCCAGCCGTCC
GGCATTAACTCCTCGGACGATTGGACCCAGGCCATGCAACGCATCATGGCGCTGACGACCCGCAACCCC
GAAGCCTTTAGACAGCAGCCCCAGGCCAACCGGCTCTCGGCCATCCTGGAGGCCGTGGTGCCCTCGCGC
TCCAACCCCACGCACGAGAAGGTCCTGGCCATCGTGAACGCGCTGGTGGAGAACAAGGCCATCCGCGGL
GACGAGGCCGGCCTGGTGTACAACGCGCTGCTGGAGCGCGTGGCCCGCTACAACAGCACCAACGTGCAG
ACCAACCTGGACCGCATGGTGACCGACGTGCGCGAGGCCGTGGCCCAGCGCGAGCGGTTCCACCGCGAG
TCCAACCTGGGATCCATGGTGGCGCTGAACGCCTTCCTCAGCACCCAGCCCGCCAACGTGCCCCGGGGT
CAGGAGGACTACACCAACTTCATCAGCGCCCTGCGCCTGATGGTGACCGAGGTGCCCCAGAGCGAGGTG
TACCAGTCCGGGCCGGACTACTTCTTCCAGACCAGTCGCCAGGGCTTGCAGACCGTGAACCTGAGCCAG
GCGTTCAAGAACTTGCAGGGCCTGTGGGGCGTGCAGGCCCCGGTCGGGGACCGCGCGACGGTGTCGAGC
CTGCTGACGCCGAACTCGCGCCTGCTGCTGCTGCTGGTGGCCCCCTTCACGGACAGCGGCAGCATCAALC
CGCAACTCGTACCTGGGCTACCTGATTAACCTGTACCGCGAGGCCATCGGCCAGGCGCACGTGGACGAG
CAGACCTACCAGGAGATCACCCACGTGAGCCGCGCCCTGGGCCAGGACGACCCGGGCAATCTGGAAGCC
ACCCTGAACTTTTTGCTGACCAACCGGTCGCAGAAGATCCCGCCCCAGTACACGCTCAGCGCCGAGGAG
GAGCGCATCCTGCGATACGTGCAGCAGAGCGTGGGCCTGTTCCTGATGCAGGAGGGGGCCACCCCCAGC
GCCGCGCTCGACATGACCGCGCGCAACATGGAGCCCAGCATGTACGCCAGCAACCGCCCGTTCATCAAT
AAACTGATGGACTACTTGCATCGGGCGGCCGCCATGAACTCTGACTATTTCACCAACGCCATCCTGAAT
CCCCACTGGCTCCCGCCGCCGGGGTTCTACACGGGCGAGTACGACATGCCCGACCCCAATGACGGGTTC
CTGTGGGACGATGTGGACAGCAGCGTGTTCTCCCCCCGACCGGGTGCTAACGAGCGCCCCTTGTGGAAG
AAGGAAGGCAGCGACCGACGCCCGTCCTCGGCGCTGTCCGGCCGCGAGGGTGCTGCCGCGGCGGTGCCC
GAGGCCGCCAGTCCTTTCCCGAGCTTGCCCTTCTCGCTGAACAGTATTCGCAGCAGCGAGCTGGGCAGG
ATCACGCGCCCGCGCTTGCTGGGCGAGGAGGAGTACTTGAATGACTCGCTGTTGAGACCCGAGCGGGAG
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AAGAACTTCCCCAATAACGGGATAGAGAGCCTGGTGGACAAGATGAGCCGCTGGAAGACGTATGCGCAG
GAGCACAGGGACGATCCGTCGCAGGGGGCCACGAGCCGGGGCAGCGCCGCCCGTAAACGCCGGTGGCAC
GACAGGCAGCGGGGACTGATGTGGGACGATGAGGATTCCGCCGACGACAGCAGCGTGTTGGACTTGGGT
GGGAGTGGTAACCCGTTCGCTCACCTGCGCCCCCGCATCGGGCGCATGATGTAAGAGAAACCGAAAATA
AATGATACTCACCAAGGCCATGGCGACCAGCGTGCGTTCGTTTCTTCTCTGTTGTTGTATCTAGTATGA
TGAGGCGTGCGTACCCGGAGGGTCCTCCTCCCTCGTACGAGAGCGTGATGCAGCAGGCGATGGCGGCGG
CGGCGGCGATGCAGCCCCCGCTGGAGGCTCCTTACGTGCCCCCGCGGTACCTGGCGCCTACGGAGGGGT
GGAACAGCATTCGTTACTCGGAGCTGGCACCCTTGTACGATACCACCCGGTTGTACCTGGTGGACAACA
AGTCGGCGGACATCGCCTCGCTGAACTACCAGAACGACCACAGCAACTTCCTGACCACCGTGGTGCAGA
ACAATGACTTCACCCCCACGGAGGCCAGCACCCAGACCATCAACTTTGACGAGCGCTCGCGGTGGGGCG
GTCAGCTGAAAACCATCATGCACACCAACATGCCCAACGTGAACGAGTTCATGTACAGCAACAAGTTCA
AGGCGCGGGTGATGGTCTCCCGCAAGACCCCCAACGGGGTGACAGTGACAGATGGTAGTCAGGATATCT
TGGAGTATGAATGGGTGGAGTTTGAGCTGCCCGAAGGCAACTTCTCGGTGACCATGACCATCGACCTGA
TGAACAACGCCATCATCGACAATTACTTGGCGGTGGGGCGGCAGAACGGGGTCCTGGAGAGCGATATCG
GCGTGAAGTTCGACACTAGGAACTTCAGGCTGGGCTGGGACCCCGTGACCGAGCTGGTCATGCCCGGGG
TGTACACCAACGAGGCCTTCCACCCCGATATTGTCTTGCTGCCCGGCTGCGGGGTGGACTTCACCGAGA
GCCGCCTCAGCAACCTGCTGGGCATTCGCAAGAGGCAGCCCTTCCAGGAGGGCTTCCAGATCATGTACG
AGGATCTGGAGGGGGGCAACATCCCCGCGCTCCTGGATGTCGACGCCTATGAGAAAAGCAAGGAGGAGA
GCGCCGCCGCGGCGACTGCAGCTGTAGCCACCGCCTCTACCGAGGTCAGGGGCGATAATTTTGCCAGCC
CTGCAGCAGTGGCAGCGGCCGAGGCGGCTGAAACCGAAAGTAAGATAGTCATTCAGCCGGTGGAGAAGG
ATAGCAAGGACAGGAGCTACAACGTGCTGCCGGACAAGATAAACACCGCCTACCGCAGCTGGTACCTGG
CCTACAACTATGGCGACCCCGAGAAGGGCGTGCGCTCCTGGACGCTGCTCACCACCTCGGACGTCACCT
GCGGCGTGGAGCAAGTCTACTGGTCGCTGCCCGACATGATGCAAGACCCGGTCACCTTCCGCTCCACGC
GTCAAGTTAGCAACTACCCGGTGGTGGGCGCCGAGCTCCTGCCCGTCTACTCCAAGAGCTTCTTCAACG
AGCAGGCCGTCTACTCGCAGCAGCTGCGCGCCTTCACCTCGCTCACGCACGTCTTCAACCGCTTCCCCG
AGAACCAGATCCTCGTCCGCCCGCCCGCGCCCACCATTACCACCGTCAGTGAAAACGTTCCTGCTCTCA
CAGATCACGGGACCCTGCCGCTGCGCAGCAGTATCCGGGGAGTCCAGCGCGTGACCGTTACTGACGCCA
GACGCCGCACCTGCCCCTACGTCTACAAGGCCCTGGGCATAGTCGCGCCGCGCGTCCTCTCGAGCCGCA
CCTTCTAAAAAATGTCCATTCTCATCTCGCCCAGTAATAACACCGGTTGGGGCCTGCGCGCGCCCAGCA
AGATGTACGGAGGCGCTCGCCAACGCTCCACGCAACACCCCGTGCGCGTGCGCGGGCACTTCCGCGCTC
CCTGGGGCGCCCTCAAGGGCCGCGTGCGGTCGCGCACCACCGTCGACGACGTGATCGACCAGGTGGTGG
CCGACGCGCGCAACTACACCCCCGCCGCCGCGCCCGTCTCCACCGTGGACGCCGTCATCGACAGCGTGG
TGGCCGACGCGCGCCGGTACGCCCGCGCCAAGAGCCGGCGGCGGCGCATCGCCCGGCGGCACCGGAGCA
CCCCCGCCATGCGCGCGGCGCGAGCCTTGCTGCGCAGGGCCAGGCGCACGGGACGCAGGGCCATGCTCA
GGGCGGCCAGACGCGCGGCTTCAGGCGCCAGCGCCGGCAGGACCCGGAGACGCGCGGCCACGGCEGLGG
CAGCGGCCATCGCCAGCATGTCCCGCCCGCGGCGAGGGAACGTGTACTGGGTGCGCGACGCCGCCACCG
GTGTGCGCGTGCCCGTGCGCACCCGCCCCCCTCGCACTTGAAGATGTTCACTTCGCGATGTTGATGTGT
CCCAGCGGCGAGGAGGATGTCCAAGCGCAAATTCAAGGAAGAGATGCTCCAGGTCATCGCGCCTGAGAT
CTACGGCCCCGCGGTGGTGAAGGAGGAAAGAAAGCCCCGCAAAATCAAGCGGGTCAAAAAGGACAAAAAL
GGAAGAAGATGACGATCTGGTGGAGTTTGTGCGCGAGTTCGCCCCCCGGCGGCGCGTGCAGTGGCGCGG
GCGGAAAGTGCACCCGGTGCTGAGACCCGGCACCACCGTGGTCTTCACGCCCGGCGAGCGCTCCGGCAG
CGCTTCCAAGCGCTCCTACGACGAGGTGTACGGGGACGAGGACATCCTCGAGCAGGCGGCCGAGCGCCT
GGGCGAGTTTGCTTACGGCAAGCGCAGCCGCCCCGCCCTGAAGGAAGAGGCGGTGTCCATCCCGCTGGA
CCACGGCAACCCCACGCCGAGCCTCAAGCCCGTGACCCTGCAGCAGGTGCTGCCGAGCGCAGCGCCGCG
CCGGGGGTTCAAGCGCGAGGGCGAGGATCTGTACCCCACCATGCAGCTGATGGTGCCCAAGCGCCAGAA
GCTGGAAGACGTGCTGGAGACCATGAAGGTGGACCCGGACGTGCAGCCCGAGGTCAAGGTGCGGCCCAT
CAAGCAGGTGGCCCCGGGCCTGGGCGTGCAGACCGTGGACATCAAGATCCCCACGGAGCCCATGGARAALC
GCAGACCGAGCCCATGATCAAGCCCAGCACCAGCACCATGGAGGTGCAGACGGATCCCTGGATGCCATC
GGCTCCTAGCCGAAGACCCCGGCGCAAGTACGGCGCGGCCAGCCTGCTGATGCCCAACTACGCGCTGCA
TCCTTCCATCATCCCCACGCCGGGCTACCGCGGCACGCGCTTCTACCGCGGTCATACAACCAGCCGCCG
CCGCAAGACCACCACCCGCCGCCGCCGTCGCCGCACAGCCGCTGCATCTACCCCTGCCGCCCTGGTGCG
GAGAGTGTACCGCCGCGGCCGCGCGCCTCTGACCCTACCGCGCGCGCGCTACCACCCGAGCATCGCCAT
TTAAACTTTCGCCTGCTTTGCAGATGGCCCTCACATGCCGCCTCCGCGTTCCCATTACGGGCTACCGAG
GAAGAAAACCGCGCCGTAGAAGGCTGGCGGGGAACGGGATGCGTCGCCACCACCATCGGCGGCGGCGCG
CCATCAGCAAGCGGTTGGGGGYAGGCTTCCTGCCCGCGCTGATCCCCATCATCGCCGCGGCGATCGGGG
CGATCCCCGGCATTGCTTCCGTGGCGGTGCAGGCCTCTCAGCGCCACTGAGACACTTGGAAAACATCTT
GTAATAAACCAATGGACTCTGACGCTCCTGGTCCTGTGATGTGTTTTCGTAGACAGATGGAAGACATCA
ATTTTTCGTCCCTGGCTCCGCGACACGGCACGCGGCCGTTCATGGGCACCTGGAGCGACATCGGCACCA
GCCAACTGAACGGGGGCGCCTTCAATTGGAGCAGTCTCTGGAGCGGGCTTAAGAATTTCGGGTCCACGC
TTAAAACCTATGGCAGCAAGGCGTGGAACAGCACCACAGGGCAGGCGCTGAGGGATAAGCTGAAAGAGC
AGAACTTCCAGCAGAAGGTGGTCGATGGGCTCGCCTCGGGCATCAACGGGGTGGTGGACCTGGCCAACC
AGGCCGTGCAGCGGCAGATCAACAGCCGCCTGGACCCGGTGCCGCCCGCCGGCTCCGTGGAGATGCCGC
AGGTGGAGGAGGAGCTGCCTCCCCTGGACAAGCGGGGCGAGAAGCGACCCCGCCCCGACGCGGAGGAGA
CGCTGCTGACGCACACGGACGAGCCGCCCCCGTACGAGGAGGCGGTGAAACTGGGTCTGCCCACCACGL
GGCCCATCGCGCCCCTGGCCACCGGGGTGCTGAAACCCGAAAGTAATAAGCCCGCGACCCTGGACTTGC
CTCCTCCCGCTTCCCGCCCCTCTACAGTGGCTAAGCCCCTGCCGCCGGTGGCCGTGGCCCGCGCGCGAL
CCGGGGGCTCCGCCCGCCCTCATGCGAACTGGCAGAGCACTCTGAACAGCATCGTGGGTCTGGGAGTGC
AGAGTGTGAAGCGCCGCCGCTGCTATTAAACCTACCGTAGCGCTTAACTTGCTTGTCTGTGTGTGTATG
TATTATGTCGCCGCTGTCCGCCAGAAGGAGGAGTGAAGAGGCGCGTCGCCGAGTTGCAAGATGGCCACC
CCATCGATGCTGCCCCAGTGGGCGTACATGCACATCGCCGGACAGGACGCTTCGGAGTACCTGAGTCCG
GGTCTGGTGCAGTTCGCCCGCGCCACAGACACCTACTTCAGTCTGGGGAACAAGTTTAGGAACCCCACG
GTGGCGCCCACGCACGATGTGACCACCGACCGCAGCCAGCGGCTGACGCTGCGCTTCGTGCCCGTGGAC
CGCGAGGACAACACCTACTCGTACAAAGTGCGCTACACGCTGGCCGTGGGCGACAACCGCGTGCTGGAL
ATGGCCAGCACCTACTTTGACATCCGCGGCGTGCTGGATCGGGGCCCTAGCTTCAAACCCTACTCCGGC
ACCGCCTACAACAGCCTGGCTCCCAAGGGAGCGCCCAATTCCAGCCAGTGGGAGCaAAAAAAGGCAGGC
AATGGTGACACTATGGAAACACACACATTTGGTGTGGCCCCAATGGGCGGTGAGAATATTACAATCGAC
GGATTACAAATTGGAACTGACGCTACAGCTGATCAGGATAAACCAATTTATGCTGACAAAACATTCCAG
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CCTGAACCTCAAGTAGGAGAAGAAAATTGGCAAGAAACTGAAAGCTTTTATGGCGGTAGGGCTCTTAAA
AAAGACACAAGCATGAAACCTTGCTATGGCTCCTATGCTAGACCCACCAATGTAAAGGGAGGTCAAGCT
AAACTTAAAGTTGGAGCTGATGGAGTTCCTACCAAAGAATTTGACATAGACCTGGCTTTCTTTGATACT
CCCGGTGGCACAGTGAATGGACAAGATGAGTATAAAGCAGACATTGTCATGTATACCGAAAACACGTAT
CTGGAAACTCCAGACACGCATGTGGTATACAAACCAGGCAAGGATGATGCAAGTTCTGAAATTAACCTG
GTTCAGCAGTCCATGCCCAATAGACCCAACTATATTGGGTTCAGAGACAACTTTATTGGGCTCATGTAT
TACAACAGTACTGGCAATATGGGGGTGCTGGCTGGTCAGGCCTCACAGCTGAATGCTGTGGTCGACTTG
CAAGACAGAAACACCGAGCTGTCATACCAGCTCTTGCTTGACTCTTTGGGTGACAGAACCCGGTATTTC
AGTATGTGGAATCAGGCGGTGGACAGTTATGATCCTGATGTGCGCATTATTGAAAACCATGGTGTGGAA
GACGAACTTCCCAACTATTGCTTCCCCCTGGATGGGTCTGGCACTAATGCCGCTTACCAAGGTGTGAAA
GTAAAAAATGGTAACGATGGTGATGTTGAGAGCGAATGGGAAAATGATGATACTGTCGCAGCTCGARAT
CAATTATGCAAGGGCAACATTTTTGCCATGGAAATTAACCTCCAAGCCAACCTGTGGAGAAGTTTCCTC
TACTCGAACGTGGCCCTGTACCTGCCCGACTCTTACAAGTACACGCCAGCCAACATCACCCTGCCCACC
AACACCAACACTTATGATTACATGAACGGGAGAGTGGTGCCTCCCTCGCTGGTGGACGCCTACATCAAC
ATCGGGGCGCGCTGGTCGCTGGACCCCATGGACAACGTCAATCCCTTCAACCACCACCGCAACGCGGGC
CTGCGCTACCGCTCCATGCTCCTGGGCAACGGGCGCTACGTGCCCTTCCACATCCAGGTGCCCCAGARA
TTTTTCGCCATCAAGAGCCTCCTGCTCCTGCCCGGGTCCTACACCTACGAGTGGAACTTCCGCAAGGALC
GTCAACATGATCCTGCAGAGCTCCCTCGGCAACGACCTGCGCACGGACGGGGCCTCCATCTCCTTCACC
AGCATCAACCTCTACGCCACCTTCTTCCCCATGGCGCACAACACGGCCTCCACGCTCGAGGCCATGCTG
CGCAACGACACCAACGACCAGTCCTTCAACGACTACCTCTCGGCGGCCAACATGCTCTACCCCATCCCG
GCCAACGCCACCAACGTGCCCATCTCCATCCCCTCGCGCAACTGGGCCGCCTTCCGCGGCTGGTCCTTC
ACGCGCCTCAAGACCAAGGAGACGCCCTCGCTGGGCTCCGGGTTCGACCCCTACTTCGTCTACTCGGGC
TCCATCCCCTACCTCGACGGCACCTTCTACCTCAACCACACCTTCAAGAAGGTCTCCATCACCTTCGAC
TCCTCCGTCAGCTGGCCCGGCAACGACCGGCTCCTGACGCCCAACGAGTTCGAAATCAAGCGCACCGTC
GACGGCGAGGGATACAACGTGGCCCAGTGCAACATGACCAAGGACTGGTTCCTGGTCCAGATGCTGGCC
CACTACAACATCGGCTACCAGGGCTTCTACGTGCCCGAGGGCTACAAGGACCGCATGTACTCCTTCTTC
CGCAACTTCCAGCCCATGAGCCGCCAGGTGGTGGACGAGGTCAACTACAAGGACTACCAGGCCGTCACC
CTGGCCTACCAGCACAACAACTCGGGCTTCGTCGGCTACCTCGCGCCCACCATGCGCCAGGGCCAGCCC
TACCCCGCCAACTACCCGTACCCGCTCATCGGCAAGAGCGCCGTCACCAGCGTCACCCAGAAAAAGTTC
CTCTGCGACAGGGTCATGTGGCGCATCCCCTTCTCCAGCAACTTCATGTCCATGGGCGCGCTCACCGAL
CTCGGCCAGAACATGCTCTATGCCAACTCCGCCCACGCGCTAGACATGAATTTCGAAGTCGACCCCATG
GATGAGTCCACCCTTCTCTATGTTGTCTTCGAAGTCTTCGACGTCGTCCGAGTGCACCAGCCCCACCGC
GGCGTCATCGAGGCCGTCTACCTGCGCACCCCCTTCTCGGCCGGTAACGCCACCACCTAAATTGCTACT
TGCATGATGGCTGAGCCCACAGGCTCCGGCGAGCAGGAGCTCAGGGCCATCATCCGCGACCTGGGCTGC
GGGCCCTACTTCCTGGGCACCTTCGATAAGCGCTTCCCGGGATTCATGGCCCCGCACAAGCTGGCCTGC
GCCATCGTCAACACGGCCGGCCGCGAGACCGGGGGCGAGCACTGGCTGGCCTTCGCCTGGAACCCGCGC
TCGAACACCTGCTACCTCTTCGACCCCTTCGGGTTCTCGGACGAGCGCCTCAAGCAGATCTACCAGTTC
GAGTACGAGGGCCTGCTGCGCCGTAGCGCCCTGGCCACCGAGGACCGCTGCGTCACCCTGGAAAAGTCC
ACCCAGACCGTGCAGGGTCCGCGCTCGGCCGCCTGCGGGCTCTTCTGCTGCATGTTCCTGCACGCCTTC
GTGCACTGGCCCGACCGCCCCATGGACAAGAACCCCACCATGAACTTGCTGACGGGGGTGCCCAACGGC
ATGCTCCAGTCGCCCCAGGTGGAACCCACCCTGCGCCGCAACCAGGAGGCGCTCTACCGCTTCCTCAAC
TCCCACTCCGCCTACTTTCGCTCCCACCGCGCGCGCATCGAGAAGGCCACCGCCTTCGACCGCATGAALC
AATCAAGACATGTAAACCGTGTGTGTATGTTTAAAATATCTTTTAATAAACAGCACTTTAATGTTACAC
ATGCATCTGAGATGATTTTATTTTAGAAATCGAAAGGGTTCTGCCGGGTCTCGGCATGGCCCGCGGGCA
GGGACACGTTGCGGAACTGGTACTTGGCCAGCCACTTGAACTCGGGGATCAGCAGTTTGGGCAGCGGGG
TGTCGGGGAAGGAGTCGGTCCACAGCTTCCGCGTCAGCTGCAGGGCGCCCAGCAGGTCGGGCGCGGAGA
TCTTGAAATCGCAGTTGGGACCCGCGTTCTGCGCGCGAGAGTTGCGGTACACGGGGTTGCAGCACTGGA
ACACCATCAGGGCCGGGTGCTTCACGCTCGCCAGCACCGCCGCGTCGGTGATGCTCTCCACGTCGAGGT
CCTCGGCGTTGGCCATCCCGAAGGGGGTCATCTTGCAGGTCTGCCTTCCCATGGTGGGCACGCACCCGG
GCTTGTGGTTGCAATCGCAGTGCAGGGGGATCAGCATCATCTGGGCCTGGTCGGCGTTCATCCCCGGGT
ACATGGCCTTCATGAAAGCCTCCAATTGCCTGAACGCCTGCTGGGCCTTGGCTCCCTCGGTGAAGAAGA
CCCCGCAGGACTTGCTAGAGAACTGGT TGGTGGCACAGCCGGCATCGTGCACGCAGCAGCGCGCGTCGT
TGTTGGCCAGCTGCACCACGCTGCGCCCCCAGCGGTTCTGGGTGATCTTGGCCCGGTCGGGGTTCTCCT
TCAGCGCGCGCTGCCCGTTCTCGCTCGCCACATCCATCTCGATCATGTGCTCCTTCTGGATCATGGTGG
TCCCGTGCAGGCACCGCAGTTTGCCCTCGGCCTCGGTGCACCCGTGCAGCCACAGCGCGCACCCGGTGLC
ACTCCCAGTTCTTGTGGGCGATCTGGGAATGCGCGTGCACGAACCCTTGCAGGAAGCGGCCCATCATGG
TCGTCAGGGTCTTGTTGCTAGTGAAGGTCAACGGGATGCCGCGGTGCTCCTCGTTGATGTACAGGTGGC
AGATGCGGCGGTACACCTCGCCCTGCTCGGGCATCAGTTGGAAGTTGGCTTTCAGGTCGGTCTCCACGC
GGTAGCGGTCCATCAGCATAGTCATGATTTCCATGCCCTTCTCCCAGGCCGAGACGATGGGCAGGCTCA
TAGGGTTCTTCACCATCATCTTAGCACTAGCAGCCGCGGCCAGGGGGTCGCTCTCATCCAGGGTCTCAA
AGCTCCGCTTGCCGTCCTTCTCGGTGATCCGCACCGGGGGGTAGCTGAAGCCCACGGCCGCCAGCTCCT
CCTCGGCCTGTCTTTCGTCCTCGCTGTCCTGGCTGACGTCCTGCATGACCACATGCTTGGTCTTGCGGG
GTTTCTTCTTGGGCGGCAGTGGCGGCGGAGATGCTTGTGGCGAGGGGGAGCGCGAGTTCTCGCTCACCA
CTACTATCTCTTCCTCTTCTTGGTCCGAGGCCACGCGGCGGTAGGTATGTCTCTTCGGGGGCAGAGGCG
GAGGCGACGGGCTCTCGCCGCCGCGACTTGGCGGATGGCTGGCAGAGCCCCTTCCGCGTTCGGGGGTGC
GCTCCCGGCGGCGCTCTGACTGACTTCCTCCGCGGCCGGCCATTGTGTTCTCCTAGGGAGGAACAACAA
GCATGGAGACTCAGCCATCGCCAACCTCGCCATCTGCCCCCACCGCCGGCGACGAGAAGCAGCAGCAGC
AGAATGAAAGCTTAACCGCCCCGCCGCCCAGCCCCGCCTCCGACGCAGCCGCGGTCCCAGACATGCAAG
AGATGGAGGAATCCATCGAGATTGACCTGGGCTATGTGACGCCCGCGGAGCATGAGGAGGAGCTGGCAG
TGCGCTTTCAATCGTCAAGCCAGGAAGATAAAGAACAGCCAGAGCAGGAAGCAGAGAACGAGCAGAGTC
AGGCTGGGCTCGAGCATGGCGACTACCTCCACCTGAGCGGGGAGGAGGACGCGCTCATCAAGCATCTGG
CCCGGCAGGCCACCATCGTCAAGGACGCGCTGCTCGACCGCACCGAGGTGCCCCTCAGCGTGGAGGAGC
TCAGCCGCGCCTACGAGCTCAACCTCTTCTCGCCGCGCGTGCCCCCCAAGCGCCAGCCCAACGGCACCT
GCGAGCCCAACCCCCGCCTCAACTTCTACCCGGTCTTCGCGGTGCCCGAGGCCCTGGCCACCTACCACA
TCTTTTtCAAGAACCAAAAGATCCCCGTCTCCTGCCGCGCCAACCGCACCCGCGCCGACGCCCTCTTCA
ACCTGGGTCCCGGCGCCCGCCTACCTGATATCGCCTCCTTGGAAGAGGTTCCCAAGATCTTCGAGGGTC
TGGGCAGCGACGAGACTCGGGCCGCGAACGCTCTGCAAGGAGAAGGAGGAGGAGAGCATGAGCACCACA
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GCGCCCTGGTCGAGTTGGAAGGCGACAACGCGCGGCTGGCGGTGCTCAAACGCACGGTCGAGCTGACCC
ATTTCGCCTACCCGGCTCTGAACCTGCCCCCGAAAGTCATGAGCGCGGTCATGGACCAGGTGCTCATCA
AGCGCGCGTCGCCCATCTCCGAGGACGAGGGCATGCAAGACTCCGAGGAGGGCAAGCCCGTGGTCAGCG
ACGAGCAGCTGGCCCGGTGGCTGGGTCCTAATGCTACCCCTCAAAGT TTGGAAGAGCGGCGCAAGCTCA
TGATGGCCGTGGTCCTGGTGACCGTGGAGCTGGAGTGCCTGCGCCGCTTCTTCGCCGACGCGGAGACCTC
TGCGCAAGGTCGAGGAGAACCTGCACTACCTCTTCAGGCACGGGTTCGTGCGCCAGGCCTGCAAGATCT
CCAACGTGGAGCTGACCAACCTGGTCTCCTACATGGGCATCTTGCACGAGAACCGCCTGGGGCAGAACG
TGCTGCACACCACCCTGCGCGGGGAGGCCCGCCGCGACTACATCCGCGACTGCGTCTACCTCTACCTCT
GCCACACCTGGCAGACGGGCATGGGCGTGTGGCAGCAGTGTCTGGAGGAGCAGAACCTGAAAGAGCTCT
GCAAGCTCCTGCAAAAGAACCTCAAGGGTCTGTGGACCGGGTTCGACGAGCGGACCACCGCCTCGGACC
TGGCCGACCTCATCTTCCCCGAGCGCCTCAGGCTGACGCTGCGCAACGGCCTGCCCGACTTTATGAGCC
AAAGCATGTTGCAAAACTTTCGCTCTTTCATCCTCGAACGCTCCGGAATCCTGCCCGCCACCTGCTCCG
CGCTGCCCTCGGACTTCGTGCCGCTGACCTTCCGCGAGTGCCCCCCGCCGCTGTGGAGCCACTGCTACC
TGCTGCGCCTGGCCAACTACCTGGCCTACCACTCGGACGTGATCGAGGACGTCAGCGGCGAGGGCCTGTC
TCGAGTGCCACTGCCGCTGCAACCTCTGCACGCCGCACCGCTCCCTGGCCTGCAACCCCCAGCTGCTGA
GCGAGACCCAGATCATCGGCACCTTCGAGTTGCAAGGGCCCAGCGAGGGCGAGGGAGCCAAGGGGEGGTC
TGAAACTCACCCCGGGGCTGTGGACCTCGGCCTACTTGCGCAAGTTCGTGCCCGAGGATTACCATCCCT
TCGAGATCAGGTTCTACGAGGACCAATCCCAGCCGCCCAAGGCCGAGCTGTCGGCCTGCGTCATCACCC
AGGGGGCGATCCTGGCCCAATTGCAAGCCATCCAGAAATCCCGCCAAGAATTCTTGCTGAAAAAGGGCC
GCGGGGTCTACCTCGACCCCCAGACCGGTGAGGAGCTCAACCCCGGCTTCCCCCAGGATGCCCCGAGGA
AACAAGAAGCTGAAAGTGGAGCTGCCGCCCGTGGAGGATT TGGAGGAAGACTGGGAGAACAGCAGT CAG
GCAGAGGAGATGGAGGAAGACTGGGACAGCACTCAGGCAGAGGAGGACAGCCTGCAAGACAGTCTGGAG
GAAGACGAGGAGGAGGCAGAGGAGGAGGTGGAAGAAGCAGCCGCCGCCAGACCGTCGTCCTCGGCGGGG
GAGAAAGCAAGCAGCACGGATACCATCTCCGCTCCGGGTCGGGGTCCCGCTCGGCCCCACAGTAGATGG
GACGAGACCGGGCGATTCCCGAACCCCACCACCCAGACCGGTAAGAAGGAGCGGCAGGGATACAAGTCC
TGGCGGGGGCACAAAAACGCCATCGTCTCCTGCTTGCAGGCCTGCGGGGGCAACATCTCCTTCACCCGG
CGCTACCTGCTCTTCCACCGCGGGGTGAACTTCCCCCGCAACATCTTGCATTACTACCGTCACCTCCAC
AGCCCCTACTACTTCCAAGAAGAGGCAGCAGCAGCAGAAAAAGACCAGAAAACCAGCTAGAAAATCCAC
AGCGGCGGCAGCGGCAGGTGGACTGAGGATCGCGGCGAACGAGCCGGCGCAGACCCGGGAGCTGAGGAA
CCGGATCTTTCCCACCCTCTATGCCATCTTCCAGCAGAGT CGGGGGCAGGAGCAGGAACTGAAAGTCAA
GAACCGTTCTCTGCGCTCGCTCACCCGCAGTTGTCTGTATCACAAGAGCGAAGACCAACTTCAGCGCAC
TCTCGAGGACGCCGAGGCTCTCTTCAACAAGTACTGCGCGCTCACTCTTAAAGAGTAGCCCGCGCCCGL
CCAGTCGCAGAAAAAGGCGGGAATTACGTCACCTGTGCCCTTCGCCCTAGCCGCCTCCACCCAGCACCG
CCATGAGCAAAGAGATTCCCACGCCTTACATGTGGAGCTACCAGCCCCAGATGGGCCTGGCCGCCGGCG
CCGCCCAGGACTACTCCACCCGCATGAATTGGCTCAGCGCCGGGCCCGCGATGATCTCACGGGTGAATG
ACATCCGCGCCCACCGAAACCAGATACTCCTAGAACAGTCAGCGCTCACCGCCACGCCCCGCAATCACC
TCAATCCGCGTAATTGGCCCGCCGCCCTGGTGTACCAGGAAATTCCCCAGCCCACGACCGTACTACTTC
CGCGAGACGCCCAGGCCGAAGTCCAGCTGACTAACTCAGGTGTCCAGCTGGCGGGCGGCGCCACCCTGT
GTCGTCACCGCCCCGCTCAGGGTATAAAGCGGCTGGTGAT CCGGGGCAGAGGCACACAGCTCAACGACG
AGGTGGTGAGCTCTTCGCTGGGTCTGCGACCTGACGGAGTCTTCCAACTCGCCGGATCGGGGAGATCTT
CCTTCACGCCTCGTCAGGCGGTCCTGACTTTGGAGAGTTCGTCCTCGCAGCCCCGCTCGGGCGGCATCG
GCACTCTCCAGTTCGTGGAGGAGTTCACTCCCTCGGTCTACTTCAACCCCTTCTCCGGCTCCCCCGGCC
ACTACCCGGACGAGTTCATCCCGAACTTTGACGCCATCAGCGAGT CGGTGGACGGCTACGATTGATTAA
TTAATCAACTAACCCCTTACCCCTTTACCCTCCAGTAAAAATAAAGATTAAAAATGATTGAATTGATCA
ATAAAGAATCACTTACTTGAAATCTGAAACCAGGTCTCTGTCCATGTTTTCTGTCAGCAGCACTTCACT
CCCCTCTTCCCAACTCTGGTACTGCAGGCCCCGGCGGGCTGCARACTTCCTCCACACTCTGAAGGGGAT
GTCAAATTCCTCCTGTCCCTCAATCTTCATTTTTATCTTCTATCAGATGTCCAAAAAGCGCGCGCGGGET
GGATGATGGCTTCGACCCCGTGTACCCCTACGATGCAGACAACGCACCGACTGTGCCCTTCATCAACCC
TCCCTTCGTCTCTTCAGATGGATTCCAAGAAAAGCCCCTGGGGGTGTTGTCCCTGCGACTGGCCGACCC
CGTCACCACCAAGAATGGGGCTGTCACCCT CAAGCTGGGGGAGGGGGTGGACCTCGACGACTCGGGARA
ACTCATCTCCAAAAATGCCACCAAGGCCACTGCCCCTCTCAGTATTTCCAACGGCACCATTTCCCTTAA
CATGGCTGCCCCTTTTTACAACAACAATGGAACGTTAAGTCTCAATGTTTCTACACCATTAGCAGTATT
TCCCACTTTTAACACTTTAGGTATCAGTCTTGGAAACGGTCTTCAAACTTCTAATAAGTTGCTGACTGT
ACAGTTAACTCATCCTCTTACATTCAGCTCAAATAGCATCACAGTAAAAACAGACAAAGGACTCTATAT
TAATTCTAGTGGAAACAGAGGGCTTGAGGCTAACATAAGCCTAAAAAGAGGACTGATTTTTGATGGTAA
TGCTATTGCAACATACCTTGGAAGTGGTTTAGACTATGGATCCTATGATAGCGATGGGAAAACAAGACC
CATCATCACCAAAATTGGAGCAGGTTTGAATTTTGATGCTAATAATGCCATGGCTGTGAAGCTAGGCAC
AGGTTTAAGTTTTGACTCTGCCGGTGCCTTAACAGCTGGAAACAAAGAGGATGACAAGCTAACACTTTG
GACTACACCTGACCCAAGCCCTAATTGTCAATTACTTTCAGACAGAGATGCCAAATTTACCCTATGTCT
TACAAAATGCGGTAGTCAAATACTAGGCACTGTTGCAGTAGCTGCTGTTACTGTAGGTTCAGCACTAAA
TCCAATTAATGACACAGTAAAAAGCGCCATAGTATTCCTTAGATTTGACTCTGACGGTGTGCTCATGTC
AAACTCATCAATGGTAGGTGATTACTGGAACTTTAGGGAAGGACAGACCACCCARAGTGTGGCCTATAC
AAATGCTGTGGGATTCATGCCCAATCTAGGTGCATATCCTAAAACCCAAAGCAARACACCAAAALAATAG
TATAGTAAGTCAGGTATATTTAAATGGAGAAACTACTATGCCAATGACACTGACAATAACTTTCAATGG
CACTGATGAAAAAGACACAACACCTGTGAGCACTTACTCCATGACTTTTACATGGCAGTGGACTGGAGA
CTATAAGGACAAGAATATTACCTTTGCTACCAACTCCTTTACTTTCTCCTACATGGCCCAAGAATAAAC
CCTGCATGCCAACCCCATTGTTCCCACCACTATGGAAAACTCTGAAGCAGAAAAAAATAAAGTTCAAGT
GTTTTATTGATTCAACAGTTTTCACAGAATTCGAGTAGTTATTTTCCCTCCTCCCTCCCAACTCATGGA
ATACACCACCCTCTCCCCACGCACAGCCTTAAACATCTGAATGCCATTGGTAATGGACATGGTTTTGGT
CTCCACATTCCACACAGTTTCAGAGCGAGCCAGTCTCGGGTCGGTCAGGGAGATGAAACCCTCCGGGCA
CTCCTGCATCTGCACCTCAAAGTTCAGTAGCTGAGGGCTGTCCTCGGTGGTCGGGATCACAGTTATCTG
GAAGAAGAGCGGTGAGAGTCATAATCCGCGAACGGGATCGGGCGGTTGTGGCGCATCAGGCCCCGCAGT
AGTCGCTGTCTGCGCCGCTCCGTCAAGCTGCTGCTCAAGGGGTCTGGGTCCAGGGACTCCCTGCGCATG
ATGCCGATGGCCCTGAGCATCAGTCGCCTGGTGCGGCGGGCGCAGCAGCGGATGCGGATCTCACTCAGG
TCGGAGCAGTACGTGCAGCACAGCACTACCAAGTTGTTCAACAGTCCATAGTTCAACGTGCTCCAGCCA
AAACTCATCTGTGGAACTATGCTGCCCACATGTCCATCGTACCAGATCCTGATGTAAATCAGGTGGCGC
CCCCTCCAGAACACACTGCCCATGTACATGATCTCCTTGGGCATGTGCAGGTTCACCACCTCCCGGTAC
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CACATCACCCGCTGGTTGAACATGCAGCCCTGGATAATCCTGCGGAACCAGATGGCCAGCACCGCCCCG
CCCGCCATGCAGCGCAGGGACCCCGGGTCCTGGCAATGGCAGTGGAGCACCCACCGCTCACGGCCGTGG
ATTAACTGGGAGCTGAACAAGTCTATGTTGGCACAGCACAGGCACACGCTCATGCATGTCTTCAGCACT
CTCAGTTCCTCGGGGGT CAGGACCATGTCCCAGGGCACGGGGAACTCTTGCAGGACAGTGAACCCGGCA
GAACAGGGCAGCCCTCGCACACAACTTACATTGTGCATGGACAGGGTATCGCAATCAGGCAGCACCGGA
TGATCCTCCACCAGAGAAGCGCGGGTCTCGGTCTCCTCACAGCGAGGTAAGGGGGCCGGCGGTTGGTAC
GGATGATGGCGGGATGACGCTAATCGTGTTCTGGATCGTGTCATGATGGAGCTGTTTCCTGACATTTTC
GTACTTCACGAAGCAGAACCTGGTACGGGCACTGCACACCGCTCGCCGGCGACGGTCTCGGCGCTTCGA
GCGCTCGGTGTTGAAGTTATAGAACAGCCACTCCCTCAGAGCGTGCAGTATCTCCTGAGCCTCTTGGGT
GATGAAAATCCCATCCGCTCTGATGGCTCTGATCACATCGGCCACGGTGGAATGGGCCAGACCCAGCCA
GATGATGCAATTTTGTTGGGT TTCGGTGACGGAGGGAGAGGGAAGAACAGGAAGAACCATGATTAACTT
TATTCCAAACGGTCTCGGAGCACTTCAAAATGCAGGTCCCGGAGGTGGCACCTCTCGCCCCCACTGTGT
TGGTGGAAAATAACAGCCAGGTCAAAGGTGACACGGTTCTCGAGATGTTCCACGGTGGCTTCCAGCARA
GCCTCCACGCGCACATCCAGAAACAAGAGGACAGCGAAAGCGGGAGCGTTTTCTAATTCCTCAATCATC
ATATTACACTCCTGCACCATCCCCAGATAATTTTCATTTTTCCAGCCTTGAATGATTCGTATTAGTTCC
TGAGGTAAATCCAAGCCAGCCATGATAAAAAGCTCGCGCAGAGCGCCCTCCACCGGCATTCTTAAGCAC
ACCCTCATAATTCCAAGAGATTCTGCTCCTGGTTCACCTGCAGCAGATTAACAATGGGAATATCAAAAT
CTCTGCCGCGATCCCTAAGCTCCTCCCTCAACAATAACTGTATGTAATCTTTCATATCATCTCCGAAAT
TTTTAGCCATAGGGCCGCCAGGAATAAGAGCAGGGCAAGCCACATTACAGATAAAGCGAAGTCCTCCCC
AGTGAGCATTGCCAAATGTAAGATTGAAATAAGCATGCTGGCTAGACCCTGTGATATCTTCCAGATAAC
TGGACAGAAAATCAGGCAAGCAATTTTTAAGAAAATCAACAAAAGAARAAGTCGTCCAGGTGCAGGTTTA
GAGCCTCAGGAACAACGATGGAATAAGTGCAAGGAGTGCGTTCCAGCATGGTTAGTGE TTTTTTGGTGA
TCTGTAGAACAAAAAATAAACATGCAATATTAAACCATGCTAGCCTGGCGAACAGGTGGGTAAATCACT
CTTTCCAGCACCAGGCAGGCTACGGGGTCTCCGGCGCGACCCTCGTAGAAGCTGTCGCCATGATTGAAA
AGCATCACCGAGAGACCTTCCCGGTGGCCGGCATGGATGATTCGAGAAGAAGCATACACTCCGGGAACA
TTGGCATCCGTGAGTGAAAAAAAGCGACCTATAAAGCCTCGGGGCACTACAATGCTCAATCTCAATTCC
AGCAAAGCCACCCCATGCGGATGGAGCACAAAATTGGCAGGTGCGTAAAAAATGTAATTACTCCCCTCC
TGCACAGGCAGCAAAGCCCCCGCTCCCTCCAGAAACACATACAAAGCCTCAGCGTCCATAGCTTACCGA
GCACGGCAGGCGCAAGAGT CAGAGAAAAGGCTGAGCTCTAACCTGACTGCCCGCTCCTGTGCTCAATAT
ATAGCCCTAACCTACACTGACGTAAAGGCCAAAGTCTAAAAATACCCGCCAAAATGACACACACGCCCA
GCACACGCCCAGAAACCGGTGACACACTCAAAAAAATACGTGCGCTTCCTCAAACGCCCAAACCGGCGT
CATTTCCGGGTTCCCACGCTACGTCACCGCTCAGCGACTTTCAAATTCCGTCGACCGTTAAAAACGTCA
CTCGCCCCGCCCCTAACGGTCGCCCTTCTCTCGGCCAATCACCTTCCTCCCTTCCCAAATTCAAACGCC
TCATTTGCATATTAACGCGCACAAAAAGTTTGAGGTATATATTTGAATGATG

(AQHUS E40rfé6/7)

SEQ ID NO. 39
MTTSGVPFGMTLRPTRSRLSRRTPY SRDRLPPFETETRAT I LEDHPLLPECNTLTMHNANTS PSPPVKQ
POVGQQPVAQQLDSDMNLSELPGEF INI TDERLARQETVWNI TPKNMSV THDN IMLFKASRGERTVYSV
CWEGGGRLNTRVL

(AdHU5 E401f6)

SEQ ID NO. 40
MTTSGVPFGMTLRPTRSRLSRRTPYSRDRLPPFETETRATILEDHPLLPECNTLTMHNVSYVRGLPCSV
GFTLIQEWVVPWDMVLTREELVILRKCMEVCLCCANIDIMTSMIMINGYESWALHCHCSSPGSLQCIAG
GQVLASWFRMVVDGAMFNQRF IWYREVVNYNMPKEVMEFMS SVFMRGRHLIYLRLWYDGHVGSVVPAMSE
GYSALHCGILNNIVVLCCSYCADLSEIRVRCCARRTRRLMLRAVRIIAEETTAMLYSCRTERRRQQFIR
ALLQITHRPILMHDYDSTPM

(AdHU5 E40rf4)

SEQ ID NO. 41
MVLPALPAPPVCDSQNECVGWLGVAYSAVVDVIRAAAHEGVYIEPEARGRLDALREWIYYNYYTERSKR
RDRRRRSVCHARTWFCFRKYDYVRRSIWHDTTTNTISVVSAHSVQ

(Mycobacterium tuberculosis protein Ag85A-nucleic acid sequence)

SEQ ID NO. 42
ATGGACGCCATGAAGAGGGGCCTGTGCTGCGTGCTGCTGCTGTGTGGCGCCGTGTTCGTGTCCCCCAGC
CAGGAAATCCACGCCCGGTTCAGACGGGGCAGCATGCAGCTGGTGGACAGAGTCAGAGGCGCCGTGACC
GGCATGAGCAGACGGCTGGTCGTGGGAGCTGTCGGAGCCGCTCTGGTGTCTGGACTCGTGGGAGCCGTG
GGCGGAACAGCTACAGCCGGCGCTTTCAGCAGACCCGGCCTGCCCGTGGAATATCTGCAGGTCCCCAGC
CCCAGCATGGGCCGGGACATCAAGGTGCAGTTCCAGTCTGGCGGAGCCAACAGCCCTGCTCTGTACCTG
CTGGACGGCCTGAGAGCCCAGGACGACTTCAGCGGCTGGGACATCAACACCCCCGCCTTCGAGTGGTAC
GACCAGAGCGGCCTGTCTGTGGTCATGCCTGTGGGCGGCCAGAGCAGCTTCTACAGCGACTGGTATCAG
CCCGCTTGTGGCAAGGCCGGCTGCCAGACCTACAAGTGGGAGACATTCCTGACCAGCGAGCTGCCCGGL
TGGCTGCAGGCCAACAGACACGTGAAGCCCACCGGCTCTGCCGTCGTGGGCCTGTCTATGGCTGCCAGC
TCTGCCCTGACCCTGGCCATCTACCACCCCCAGCAGTTCGTGTACGCTGGCGCCATGTCTGGCCTGCTG
GATCCTTCTCAGGCCATGGGACCCACCCTGATCGGACTGGCTATGGGAGATGCCGGCGGATACAAGGCC
AGCGACATGTGGGGCCCTAAAGAGGACCCCGCCTGGCAGAGAAACGACCCCCTGCTGAACGTGGGCAAG
CTGATCGCCAACAACACCAGAGTGTGGGTGTACTGCGGCAACGGCAAGCTGAGCGACCTGGGCGGCAAL
AACCTGCCCGCCAAGTTCCTGGAAGGCTTCGTGCGGACCAGCAACATCAAGTTCCAGGACGCCTACAAC
GCTGGCGGCGGACACAACGGCGTGTTCGACTTCCCCGACAGCGGCACCCACAGCTGGGAGTATTGGGGA
GCCCAGCTGAATGCCATGAAGCCCGACCTGCAGAGAGGCAGCATCCCTAATCCTCTGCTGGGCCTGGAC
TGA
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Sequences

(Mycobacterium tuberculosis protein Ag85A-amino acid sequence)

SEQ ID NO. 43
MDAMKRGLCCVLLLCGAVFVSPSQEIHARFRRGSMQLVDRVRGAV TGMSRRLVVGAVGAALV SGLVGAV
GGTATAGAFSRPGLPVEYLQVPSPSMGRDIKVQFQSGGANSPALYLLDGLRAQDDF SGWDINTPAFEWY
DQSGLSVVMPVGGQSSFYSDWYQPACGKAGCQTYKWETFLTSELPGWLQANRHVKPTGSAVVGLSMAAS
SALTLAIYHPQQFVYAGAMSGLLDPSQAMGPTLIGLAMGDAGGYKASDMWGPKEDPAWQRNDPLLNVGK
LIANNTRVWVYCGNGKLSDLGGNNLPAKFLEGFVRTSNIKFQDAYNAGGGHNGVFDFPDSGTHSWEYWG
AQLNAMKPDLQRGSIPNPLLGLD .

(synthetic peptide corresponding to the known immunodominant
CD8+ T cell H-29 restricted epitopes in Ag85A-pll)

SEQ ID NO. 44
WYDQSGLSV

(synthetic peptide corresponding to the known immunodominant
CD4* T cell H-2¢ restricted epitopes in Ag85A-pl5)

SEQ ID NO. 45
TFLTSELPGWLQANRHVKPT

(nucleoprotein (NP) and matrix protein 1 (M1l) of influenza A virus-
nucleic acid sequence)

SEQ ID NO. 46
ATGGCCAGCCAGGGCACCAAGCGGAGCTACGAGCAGATGGAAACCGACGGCGACCGGCAGAACGCCACC
GAGATCCGGGCCAGCGTGGGCAAGATGATCGACGGCATCGGCCGGTTCTACATCCAGATGTGCACCGAG
CTGAAGCTGTCCGACTACGAGGGCCGGCTGATCCAGAACAGCCTGACCATCGAGAAGATGGTGCTGTCC
GCCTTCGACGAGCGGCGGAACAGATACCTGGAAGAGCACCCCAGCGCCGGCAAGGACCCCAAGAAAACC
GGCGGACCCATCTACCGGCGGGTGGACGGCAAGTGGATGCGGGAGCTGGTGCTGTACGACAAAGAGGAA
ATCCGGCGGATCTGGCGGCAGGCCAACAACGGCGAGGACGCCACAGCCGGCCTGACCCACATGATGATC
TGGCACAGCAACCTGAACGACACCACCTACCAGCGGACCAGGGCCCTCGTGCGGACCGGCATGGACCCC
CGGATGTGCAGCCTGATGCAGGGCAGCACACTGCCCAGAAGAAGCGGAGCTGCCGGAGCCGCCGTGAAG
GGCATCGGCACCATGGTGATGGAACTGATCCGGATGGTGAAGCGGGGCATCAACGACCGGAATTTTTGG
AGGGGCGAGAACGGCAGAAAGACTAGAAGCGCCTACGAGCGGATGTGCAACATCCTGAAGGGCAAGTTC
CAGACAGCCGCCCAGCGGGCCATGGTGGACCAGGTCCGGGAGAGCCGGAACCCCGGCAACGCCGAGATC
GAGGACCTGATCTTCCTGGCCCGGTCCGCCCTGATCCTGCGGGGCAGCGTGGCCCACAAGAGCTGCCTG
CCCGCCTGCGTGTACGGCCCTGCCGTGAGCAGCGGCTACGACT TCGAGAAAGAGGGCTACAGCCTGGTC
GGCATCGACCCCTTCAAGCTGCTGCAGAACAGCCAGGTGTACAGCCTGATCCGGCCCAACGAGAACCCC
GCCCACAAGTCCCAGCTGGTCTGGATGGCCTGCCACAGCGCCGCCTTCGAGGATCTGCGGCTGCTGTCC
TTCATCCGGGGCACCAAGGTGTCCCCCAGGGGCAAGCTGTCCACCAGAGGCGTGCAGATCGCCAGCAAC
GAGAACATGGACAACATGGGCAGCAGCACCCTGGAACTGCGGAGCGGCTACTGGGCCATCCGGACCCGG
TCCGGCGGCAACACCAACCAGCAGCGGGCCAGCGCCGGACAGATCAGCGTGCAGCCCACCTTCTCCGTG
CAGCGGAACCTGCCCTTCGAGAAGAGCACCGTGATGGCCGCCTTCACCGGCAACACCGAGGGCCGGACC
AGCGACATGCGGGCCGAGATTATCCGGATGATGGAAGGCGCCAAGCCCGAGGAAGTGAGCTTCCGGGGC
AGGGGCGTGTTCGAGCTGTCCGATGAGAAGGCCACCAACCCCATCGTGCCCAGCTTCGAGATGAGCAAC
GAGGGCAGCTACTTCTTCGGCGACAACGCCGAGGAATACGACAATGGCGGCGGACCAGGCGGCGGAATG
AGCCTGCTGACCGAGGTGGAGACCTACGTGCTGTCCATCGTGCCTAGCGGCCCTCTGAAGGCCGAGATC
GCCCAGCGGCTGGAAGATGTGTTCGCCGGCAAGAACACCGACCTGGAAGCCCTGATGGAATGGCTGAAA
ACCCGGCCCATCCTGAGCCCCCTGACCAAGGGCATCCTGGGCTTCGTGTTCACCCTGACCGTGCCCAGC
GAGCGGGGCCTGCAGCGGCGGAGATTCGTGCAGAACGCCCTGAACGGCAACGGCGACCCCAACAACATG
GATAAGGCCGTGAAGCTGTACCGGAAGCTGAAGCGGGAGATCACCTTCCACGGCGCCAAAGAGATCGCC
CTGAGCTACAGCGCCGGAGCCCTGGCCAGCTGCATGGGCCTGATCTACAACCGGATGGGCGCCGTGACC
ACCGAGGTGGCCTTCGGCCTGGTCTGCGCCACCTGCGAGCAGATCGCCGACAGCCAGCACAGATCCCAC
CGGCAGATGGTGGCCACAACCAACCCTCTGATCAAGCACGAGAACCGGATGGTGCTGGCTAGCACCACC
GCCAAGGCCATGGAACAGATGGCCGGCAGCAGCGAGCAGGCCGCCGAAGCCATGGAAATCGCCAGCCAG
GCCAGACAGATGGTGCAGGCCATGCGGACCGTGGGCACCCACCCCAGCAGCTCCACCGGCCTGCGGGALC
GACCTGCTGGAAAACCTGCAGACCTACCAGAAACGGATGGGGGTGCAGATGCAGCGGTTCAAGTGA

(nucleoprotein (NP) and matrix protein 1 (M1l) of influenza A virus-
amino acid sequence)

SEQ ID NO. 47
MASQGTKRSYEQMETDGDRONATEIRASVGKMIDGIGRFYIQMCTELKLSDYEGRLIQNSLTIEKMVL
SAFDERRNRYLEEHPSAGKDPKKTGGPIYRRVDGKWMRELVLYDKEEIRRIWRQANNGEDATAGLTHM
MIWHSNLNDTTYQRTRALVRTGMDPRMCSLMQGS TLPRRSGAAGAAVKGIGTMVMELIRMVKRGINDR
NFWRGENGRKTRSAYERMCNILKGKFQTAAQRAMVDQVRESRNPGNAEIEDLIFLARSALILRGSVAH
KSCLPACVYGPAVSSGYDFEKEGYSLVGIDPFKLLONSQVYSLIRPNENPAHKSQLVWMACHSAAFED
LRLLSFIRGTKVSPRGKLSTRGVQIASNENMDNMGS STLELRSGYWAIRTRSGGNTNQORASAGQISYV
QPTFSVQORNLPFEKSTVMAAF TGNTEGRTSDMRAETI IRMMEGAKPEEVSFRGRGVFELSDEKATNPIV
PSFEMSNEGSYFFGDNAEEYDNGGGPGGGMSLLTEVETYVLSIVPSGPLICAEIAQRLEDVFAGKNTD
LEALMEWLKTRPILSPLTKGILGFVFTLTVPSERGLORRRFVONALNGNGDPNNMDKAVKLYRKLKRE
ITFHGAKEIALSYSAGALASCMGLIYNRMGAVTTEVAFGLVCATCEQIADSQHRSHROMVATTNPLIK
HENRMVLASTTAKAMEQMAGS SEQAAEAMETIASQARQMVQAMRTVGTHPSSSTGLRDDLLENLQTYQK
RMGVOMORFK .
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SEQ ID NO. 48
TYQRTRALV
(linker sequence)
SEQ ID NO. 49
IPNPLLGLD
SEQUENCE LISTING
<160> NUMBER OF SEQ ID NOS: 49
<210> SEQ ID NO 1
<211> LENGTH: 36711
<212> TYPE: DNA
<213> ORGANISM: Chimpanzee adenovirus AdY25
<220> FEATURE:
<221> NAME/KEY: source
<222> LOCATION: 1..36711
<223> OTHER INFORMATION: /mol_type=“DNA”
/organism="Chimpanzee adenovirus AdY25”
<400> SEQUENCE: 1
ccatcatcaa taatatacct caaacttttt gtgcgcgtta atatgcaaat gaggegtttg 60
aatttgggaa gggaggaagg tgattggcceg agagaaggge gaccgttagyg ggcggggcga 120
gtgacgtttt gatgacgtga ccgcgaggag gagccagttt gcaagttctce gtgggaaaag 180
tgacgtcaaa cgaggtgtgg tttgaacacg gaaatactca attttccege gctctctgac 240
aggaaatgag gtgtttctag gcggatgcaa gtgaaaacgyg gccatttteg cgcgaaaact 300
gaatgaggaa gtgaaaatct gagtaatttc gecgtttatga cagggaggag tatttgccga 360
gggccgagta gactttgace gattacgtgg gggtttegat taccgtgttt ttcacctaaa 420
tttcegegta cggtgtcaaa gtccecggtgtt tttacgtagyg tgtcagetga tcegecagggt 480
atttaaacct gcgctcteca gtcaagagge cactcttgag tgccagcgag aagagtttte 540
tcctecgege cgcgagtcag atctacactt tgaaagatga ggcacctgag agacctgcce 600
gatgagaaaa tcatcatcge ttccgggaac gagattctgg aactggtggt aaatgccatg 660
atgggcgacg accctecgga gecccccace ccatttgagyg cacctteget acacgatttg 720
tatgatctgg aggtggatgt gcccgaggac gaccccaacg aggaggcggt aaatgattta 780
tttagcegatg ccgegetget agetgecgag gaggcttega gecctagete agacagcgac 840
tcttecactge ataccectag acccggcaga ggtgagaaaa agatccccga gcttaaaggg 900
gaagagatgyg acttgcgctg ctatgaggaa tgcttgecce cgagcgatga tgaggacgag 960
caggcgatce agaacgcagce gagccaggga atgcaageceg ccagcgagag ttttgegetg 1020
gactgccege ctetgecccgg acacggcetgt aagtcttgtg aatttcatcg cttgaatact 1080
ggagataaag ctgtgttatg tgcactttgc tatatgagag cttacaacca ttgtgtttac 1140
agtaagtgtg attaagttga actttagagg gaggcagaga gcagggtgac tgggcgatga 1200
ctggtttatt tatgtatata tgttctttat ataggtcccg tcectctgacge agatgatgag 1260
acccccacta cagagtccac ttecgtcacce ccagaaattg gcacatctece acctgagaat 1320
attgttagac cagttcctgt tagagccact gggaggagag cagctgtgga atgtttggat 1380
gacttgctac aggctgggga tgaacctttg gacttgtgta cccggaaacg ccccaggcac 1440
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taagtgccac acatgtgtgt ttacttgagg tgatgtcagt atttataggg tgtggagtgc 1500
aataaaaaat gtgttgactt taagtgcgtg gtttatgact caggggtggg gactgtgggt 1560
atataagcag gtgcagacct gtgtggttag ctcagagcgg catggagatt tggacgatct 1620
tggaagatct tcacaagact agacagctgc tagagaacgc ctcgaacgga gtctctcacce 1680
tgtggagatt ctgcttcggt ggcgacctag ctaagctagt ctatagggcc aaacaggatt 1740
atagcgaaca atttgaggtt attttgagag agtgtccggg tcectttttgac getcttaatt 1800
tgggtcatca gactcacttt aaccagagga ttgtaagagc ccttgatttt actactcccg 1860
gcagatccac tgcggcagta gccttttttg cttttettet tgacaaatgg agtcaagaaa 1920
cccatttcag cagggattac cagctggatt tcttagcagt agcectttgtgg agaacatgga 1980
aatcccageg cctgaatgca atctcaggct acttgceggt acagccacta gacactctga 2040
agatcctgaa tctecaggag agtcccaggg cacgccaacyg tegecggcag cagcagcegge 2100
agcaggagga ggatcaagaa gagaacccga gagcecggect ggaccctecyg gcggaggagyg 2160
agtagctgac ctgtttcctg aactgcgccg ggtgctgact aggtcttcga gtggtceggga 2220
gagggggatt aagcgggaga ggcatgatga gactaatcac agaactgaac tgactgtggg 2280
tctgatgage cgcaagcgtce cagaaacagt gtggtggcat gaggtgcagt cgactggcac 2340
agatgaggtg tcagtgatgc atgagaggtt ttccctagaa caagtcaaga cttgttggtt 2400
agagcctgag gatgattggg aggtagccat caggaattat gccaagctgg ctectgaggcece 2460
agacaagaag tacaagatta ctaagctgat aaatatcaga aatgcctgct acatctcagg 2520
gaatggggct gaagtggaga tctgtcttca ggaaagggtg gctttcagat gctgcatgat 2580
gaatatgtac ccgggagtgg tgggcatgga tggggtcacc tttatgaaca tgaggttcag 2640
gggagatggg tataatggca cggtctttat ggccaatacc aagctgacag ttcatggcetg 2700
cteccttettt gggtttaata acacctgcat tgaggcctgg ggtcaggttg gtgtgagggg 2760
ctgtagtttt tcagccaact ggatgggggt cgtgggcagg accaagagta tgctgtccgt 2820
gaagaaatgc ttgttcgaga ggtgccacct gggggtgatg agcgagggcg aagccagaat 2880
ccgccactge gectctaceg agacgggctg ttttgtgetg tgcaagggca atgctaagat 2940
caagcataat atgatctgtg gagcctcgga cgagcgceggce taccagatgce tgacctgegce 3000
cggtgggaac agccatatgce tggccaccgt gcatgtggcece tceccatgcce gcaagccctg 3060
gcccgagtte gagcacaatg tcatgaccag gtgcaatatg catctggggt cccgccgagyg 3120
catgttcatg ccctatcagt gcaacctgaa ttatgtgaag gtgctgctgg agcccgatgce 3180
catgtccaga gtgagcctga cgggggtgtt tgacatgaat gtggaggtgt ggaagattct 3240
gagatatgat gaatccaaga ccaggtgccg agcctgegag tgcggaggga agcatgccag 3300
gttccagecee gtgtgtgtgg aggtgacgga ggacctgcga cccgatcatt tggtgttgte 3360
ctgcaccggg acggagttceg gttccagegg ggaagaatct gactagagtg agtagtgttce 3420
tggggcgggyg gaggacctgce atgagggcca gaatgactga aatctgtget tttetgtgtg 3480
ttgcagcatc atgagcggaa gcggctectt tgagggaggg gtattcagecce cttatctgac 3540
ggggcgtete cecctectggg cgggagtgeg tcagaatgtg atgggatcca cggtggacgg 3600
ccggecegtg cagcccgega actcttcaac cctgacctat gcaaccctga getcettegte 3660
ggtggacgca gctgecgeceg cagetgetge atccegecgece agegcecegtge geggaatgge 3720
catgggcgcce ggctactacg gcactctggt ggccaactcg agttccacca ataatcccgce 3780
cagcctgaac gaggagaagce tgctgctgct gatggcccag cttgaggcct tgacccageg 3840
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cctgggcgag

cacggtgaaa

acacagagtc

cgatcattga

aggtacatgg

tegggggtag

atatctttga

ctgttgaget

agattggcga

acggtgtatc

aatttggcga

atgggccegt

tggtcctggg

tgggggacaa

caggctttga

tecggggegyg

cagccggtgg

cagctgeegt

ttctegegea

gaggcgaagt

tgcaagagtt

agaccteete

ccagegeage

tcacggtgaa

ggctggtcga

tgagttcgta

tctgecegea

cggaatcggg

gccaggtgag

gtttettace

tgtcccegta

agaggaaccc

cgtgggacgg

acatgtccce

nggggtCCC

ceggateget

tgacctegge

cagcggagat

tgtcgagett

ctgacccage

tccaaataaa

tgaatcttta

gcacceggty

gecatgagcce

tgttgtaaat

ggaggagact

gggagggatg

tgttaccgee

cggtgeactt

cgececttgty

dggceggeggce

tgaggtcatc

aggtacccte

gctcagaggg

gggagatgag

ggcegtaaat

ccteceggag

ccagtteege

ttttcagegy

ccaageggte

gtttcgcggg

cagggtccgg

ggggtgcgeg

aaaccgctee

gttgagcgce

dgcgggacag

ggcgtaggeg

gtegggetgg

tttggtetee

gaccgacttt

cgcecactee

gtageggteg

ctcgtecaca

dgecggggay

gtccaggage

actcaggttyg

gectttcaag

ggtggcgaag

aggtggctca

aaatgaatca

tttgattttt

gatcttttec

gtcceggggy

cacccagtca

gatggccacyg

catgeggggg

cagatccege

ggggaattta

tcegeccagy

ctgggcaaag

ataggccatt

gatcccgggg

ggggatcatg

ctgggecgaa

gacccegatyg

gaggggggcec

caggaggcgc

cttgagteeg

ccagagcteg

ttgggacgac

tccttecagy

cegggetggg

cgatcggege

teggeegegt

aggagggact

tcegegeage

tcggggtcaa

atgagctegt

atgggccggt

gagacgaaag

ttgtccacca

tccaggaagyg

gtataaaagg

geccagetgtt

tcagtttcta

agccectegt

gagccgtaga

gctgcaggag

ataaataaac

cgcgegegge

aggacccggt

tggaggtagc

tagcaggggc

ggcagcccett

gagatgaggt

ctggggttca

tcatgcaact

ttttccatge

acgtttcggyg

ttaatgaatt

gegtagttee

tccacctgeyg

agcaagttcc

accggetgea

acctegttea

tctecceecca

tcggecatgyg

gtgatgtget

tgcgggagta

gecgecagegt

cgcttgegag

cctgegegte

ggcetttgge

tgagggcgta

agtgggcgca

aaaccagttt

gtcecegety

cctegagegy

ccegggteca

gegggtecac

tgattggett

dggegggecce

ggggtaggta

gaaacgagga

ccatctggte

gggcgttgga

cagacgcggyg ccgeggttge

ggagacggtt gttgatttta

aggccctgga ccaccggtet

agaggtgggc ttggatgttg

tccattgcag ggectegtge

gcagggcegtg gtgttgcaca

tggtgtaggt gtttacaaat

gecatcttgge ctggatcttg

tgttgtgcag gaccaccage

tggaagggaa ggcgtgaaag

actcatccat gatgatggca

ggteggacac atcatagttg

tggggcggag ggtgccggac

cctcacagat ctgcatctee

gggcgataaa gaacacggtt

ggagcagetyg ggacttgeceg

ggtggtagtt gagggagaga

tcatctcegeyg cacgtgcatg

gagataggag ctcctggage

gecattttgga gagggtctgt

ctacggcate tcgatccage

gggcaccaga cgatgggegt

cegegtcagyg gtggtetecg

ggtgegette aggctcatce

ggccaggtag caattgacca

geggagetta cctttggaag

gagcttgggg gcgaggaaga

gacggtcteg cactccacga

ccecgeegtte tttttgatge

ggtgacaaag aggctgtccg

tgtgcegegyg tectectegt

ggccagcacg aaggaggcca

ttttteccagyg gtatgcaaac

gtaagtgtag gccacgtgac

ctgctegtee tcactgtett

ttcecteteyg aaggcegggca

ggatttgata ttgacggtgce

agaaaagacg atttttttgt

aaggagcttyg gcgatggage

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180
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gcatggtetyg

actcgegege

tgacctgeca

gcaggggctc

ggtccagcat

cggggtcgaa

cggecagege

cggaggcgta

aggtggggta

agggcegcgag

tctggegaaa

gggegtgggy

cgacgagete

tgtcatactt

ggtcctteca

tgtagaactg

CCtgggngC

tgaggaactg

cegtgegett

tgccegegeyg

tgttgatgac

tgtagagttc

aggtgagetce

ggttggcgeg

ggtactgacyg

gggggtCCCC

cgaggcggte

aggaccccat

gatgcgagce

tgtgatggaa

ggccacagtyg

ctttgacgag

cgtegtggtyg

dcgggaggcea

ggccggagct

cgeggttgac

ccaccgegec

ccaccgtece

ttagaagcgg

dggcggeagy

gtttttttcce

cacgcactte

acctcgatta

gttggtccag

gacctegteg

gtagctgatg

gegetegtag

catgcegeag

gecagcgcece

gagccccggg

gatggcatge

gaggccgace

ggcggtgacyg

gagectggece

gtactctteg

gttgacggcee

cttgcegcagy

gtgcttgaaa

cttgtaggeg

gggcataaag

ctgggcggcyg

cacgaatcge

gteggggteg

daggaaggaa

gaactgctge

gtgccagegg

gtcecctgag

ccaggtgtag

gatggggaag

gtagaaatgce

ctcgcaacge

gaatttcagt

gthgCCtgg

ggtccagace

gtccagggte

ttgcaggagt

gttggtggeg

cegtttette

cggcgaggac

ggCanthg

ttgtcggege

cattcgggga

tgcagggtga

cagaggegge

ggggggtegyg

gaagtggcca

ggactgaggg

atgtcgtaga

cegeggatge

cccaggttygyg

gagttggagg

gagtcgcgga

aggacgtcca

ttttgtttec

agggggaacc

ttgtaggege

gaggtgtgceg

tcgatategt

gggttgggca

ttgcgagtga

agcacgatct

gggcggccct

ctgagaccgt

gtccagagat

ccgacggeca

tcccatttga

agtttcatga

gtttccacat

aactggatct

cgacggcgcyg

tgcacgggat

gggaagtgga

cecctettetyg

tcggcgcgag

ctgagacgcet

ttttccaggy

acgtcgatgg

ttgggcggct

gcgegeegygy

cgecegegage

getecttgge

agacggtggt

tgaggtccac

cgececttgeyg

catcgatggt

gatcgtccag

gegtgeccca

cgtagagggg

tggcgegeac

tgcgactggg

agatggtggg

tgaagtgggc

gagcgcagta

acagctegeg

cgtectgate

agcagcectt

tgagggcgaa

cgcageceec

aagcgaaagt

tgcggaaagg

cgtcegaaace

tgacgtgggg

getgetegag

ccacggecag

tttttteggy

getggaggge

ccagcatgaa

cgtaggtgag

cctgecacca

ccgaacacte

gecacgtgcetyg

gtegtggege

cctegatggt

cgggtcggag

gecggagtceag

¢gegegggag

cttgcagggt

dgggcegacgyg

cggcagaggc

gggtaggttc

cgcgatgttyg agetgcacgt

catctegteg ggcacgatte

actggtggce acctegecge

c¢gagcagaag gdgggggcagag

gaagatgccg ggcaggagat

ggaagettge cattcgegca

gggcatgggg tgggtgagcg

ctcectegagyg atgecgatgt

gtagtcatac agctcegtgeg

ctttteggeyg cggtagacga

cctttggaag atgttgaagt

gtaggagtct tgcagtttgg

gtcgagggte tcctggatga

gttgagaagg aactcttcge

tgcacggtaa gagcctagca

ctecacgggyg agggcgtagg

ggtgtecetyg accatgacct

ctgcteccag agcetggaagt

aacatcgttyg aaaaggatct

ctggggcace tecggecceggt

gttgatgttyg tggcccacga

cagcttettyg agetectegt

cgcecagteyg gegagatggyg

ggeggtttge agacggtcce

ggtgacgcag tagaaggtgce

gagatcgagg gcgagctcega

ggggacgage tgcttgecga

gaagagccett tcggtgcegag

attggaggaa tggctgttga

gtgettgtgt ttatacaagce

cacgagctgt acctgagttce

ctgcatcteg tgctgtacta

ggtcatgetyg acgagcccge

agcgaggacg agggcgcgca

gtcagtgggce agcggcggcyg

gtccagatgg tacttgatct

ccegtgecee tggggtgtga

gggcggtgece tettcecatgg

ggetegggge ccggaggcag

tggtactgceyg ccceggagaag

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580
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actggcgtga gcgacgacgce gacggttgac gtectggatce tgacgcecctet gggtgaaggce 8640
cacgggaccce gtgagtttga acctgaaaga gagttcgaca gaatcaatct cggtatcgtt 8700
gacggcggece tgccgcagga tctettgcac gtcgecccgag ttgtcectggt aggcgatcete 8760
ggtcatgaac tgctcgatct cctectectg aaggtcectceceg cgaccggegce gctceccacggt 8820
ggcegcgagyg tcegttggaga tgcggcccat gagctgcgag aaggcegttca tgcccgectce 8880
gttccagacyg cggctgtaga ccacgacgece ctegggatceg cgggegegca tgaccacctg 8940
ggcgaggttyg agctccacgt ggcgcgtgaa gaccgcgtag ttgcagaggce gctggtagag 9000
gtagttgagc gtggtggcga tgtgctceggt gacgaagaaa tacatgatcc agcggcggag 9060
cggcatcteg ctgacgtege ccagcgecte caagcgttece atggecctcegt aaaagtccac 9120
ggcgaagttyg aaaaactggg agttgcgcege cgagacggte aactcctect ccagaagacyg 9180
gatgagctceg gegatggtgg cgcgcaccte gegetcegaag gecccceggga gttectecac 9240
ttecctectet tettectect ccactaacat ctettctact tectectcag geggtggtgg 9300
tggceggggga gggggectge gtegeeggeg gegeacggge agacggtega tgaagegete 9360
gatggtcteg ccgecgecgge gtegcatggt ctcecggtgacg gegegcecegt cctegegggyg 9420
cegecagegtyg aagacgecge cgegeatcete caggtggeeg ggggggtece cgttgggeag 9480
ggagagggcg ctgacgatgc atcttatcaa ttgccccgta gggactccgce gcaaggacct 9540
gagcgtcteg agatccacgg gatctgaaaa ccgttgaacg aaggcttcga gccagtcgca 9600
gtcgcaaggt aggctgagca cggtttette tgccgggtca tgttggggag cggggcgggc 9660
gatgctgcetyg gtgatgaagt tgaaataggc ggttctgaga cggcggatgg tggcgaggag 9720
caccaggtct ttgggccegg cttgctggat gcgcagacgg tecggccatge cccaggegtg 9780
gtcectgacac ctggccaggt ccttgtagta gtcctgcatg ageccgctceca cgggcaccte 9840
ctectegece gegeggeegt geatgegegt gageccgaag cegegetggg getggacgag 9900
cgccaggteg gecgacgacgce gctcecggcgag gatggcectge tggatctggg tgagggtggt 9960
ctggaagtcg tcaaagtcga cgaagceggtg gtaggctceccg gtgttgatgg tgtaggagca 10020
gttggccatg acggaccagt tgacggtctg gtggcccgga cgcacgagct cgtggtactt 10080
gaggcgcgag taggcgcgcg tgtcgaagat gtagtegttg caggtgcgca ccaggtactg 10140
gtagccgatg aggaagtgcg gcggcggctg geggtagage ggccatcget cggtggeggg 10200
ggcgecggge gcgaggtcect cgagcatggt geggtggtag ccecgtagatgt acctggacat 10260
ccaggtgatg ccggcggegg tggtggaggce gcgcgggaac tcgceggacgce ggttcecagat 10320
gttgcgcage ggcaggaagt agttcatggt gggcacggtce tggcccgtga ggcecgcgcecgca 10380
gtcgtggatg ctectatacgg gcaaaaacga aagcggtcag cggctcgact ccgtggectg 10440
gaggctaagc gaacgggttg ggctgcgegt gtaccccggt tcgaatctcg aatcaggcectg 10500
gagcecgcage taacgtggta ctggcactcc cgtctcgacce caagcectgca ccaaccctece 10560
aggatacgga ggcgggtegt tttgcaactt tttttggagg ccggaaatga aactagtaag 10620
cgcggaaagce ggccgaccgce gatggcectcege tgccgtagte tggagaagaa tcgccagggt 10680
tgcgttgegg tgtgcccegg ttecgaggccg gccggattcee geggctaacg agggegtgge 10740
tgccecegteg tttcecaagac cccatagcca gccgacttet ccagttacgg agcgageccce 10800
tcttttgttt tgtttgtttt tgccagatgc atcccgtact gecggcagatg cgcccccacce 10860
accctecace gcaacaacag ccccctecte cacagcegge gcttetgece cecgcecccage 10920
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agcagcagca

ctcagtatga

cgccggagceyg

agcagaacct

tccacgegygy

atttcgagge

acctggtcac

acaaccacgt

gggacctget

tcetggtggt

ccgageccga

aggagcegegy

tgggcaagta

tgaagatcga

tgggggtgta

tgagcgacca

gggagagcta

aggeggcagy

agtacctgga

tgatcecegeg

ttggacccag

acagcagccc

caaccccacg

cegeggegac

cagcaccaac

ccagegegag

ccteageace

cgcectgege

ctacttctte

gaacttgcag

cctgetgacy

cagcatcaac

ccaggegeac

ccaggacgac

gaagatcccyg

gcagagcgtg

gaccgegege

gatggactac

gaatccccac

caatgacggg

acttccagec

tcacctggee

gcaccegege

gttcagagac

gegggagetyg

ggacgagctg

ggcgtacgag

gegeaccecty

ggaggccatce

gcagcatagt

gggcegetgg

getgeegety

ctacgctagyg

cgggttttac

ccgcaacgac

ggagctgatg

ctttgacatg

cggteccece

agactgatgg

atgcgggegg

gccatgcaac

caggccaace

cacgagaagg

gaggecggcece

gtgcagacca

cggttecace

cagcecegeca

ctgatggtga

cagaccagtc

ggcctgtggg

ccgaactege

cgcaactegt

gtggacgage

ccgggeaate

ccccagtaca

ggcetgttee

aacatggagc

ttgcatcggyg

tggctecege

ttcectgtggy

acgaccgecg

ttggaagagg

gtgcagatga

aggagceggeyg

cggcgcggcec

acggggatca

cagaccgtga

atcgcgegeg

gtgcagaacc

cgggacaacyg

ctcctggace

tccgagaage

aagatctaca

atgcgcatga

aggatgcacc

cacagectge

ggcgcggacc

tacatagaag

cgcgaccgta

cgctgecagag

gecatcatgge

ggctctegge

tcctggecat

tggtgtacaa

acctggacceyg

gcgagtccaa

acgtgeceeg

ccgaggtgec

gccagggett

gegtgeagge

gectgetget

acctgggeta

agacctacca

tggaagccac

cgctcagege

tgatgcagga

ccagcatgta

cggecgecat

CgCngggtt

acgatgtgga

cggecgeegt

gegagggget

aaagggacgc

aggagcccga

tggaccgaaa

geceegegeyg

aggaggagag

aggaggtgac

ccaccagcaa

aggcgttcag

tggtgaacat

tggcggecat

agaccccgta

ccctgaaagt

gegeggtgag

agcgggeect

tgcactggca

aggtggacga

tttttgctag

ccageegtec

getgacgace

catcctggag

cgtgaacgeg

cgegetgetyg

catggtgacc

cctgggatee

dggccaggag

ccagagcgag

gcagaccgty

CCngthgg

gCthtggtg

cctgattaac

ggagatcacc

cctgaacttt

c¢gaggaggag

gggggccacc

cgccagcaac

gaactctgac

ctacacggge

cagcagcgtyg

gagcggggcet ggacagactt

ggegegectg ggggcegtegt

tcgegaggee tacgtgecca

ggagatgcgc gngCCngt

gagggtgctg agggacgagg

cgegecacgtyg gecegeggeca

caacttccaa aaatccttca

cctgggectyg atgcacctgt

geegetgacyg gegcagetgt

ggaggcgcetg ctgaatatca

tctgcagage atcgtggtge

caacttcteyg gtgctgagte

cgtgcccata gacaaggagg

getgaccetyg agegacgate

cgccagcagg cggcegegage

gaccggggece gggaccgagyg

geccageege cgggecttgg

tgaggtggac gaggagggcyg

atgcaacaac agccacctee

ggcattaact cctcggacga

cgcaaccecg aagcectttag

geegtggtge cctegegete

ctggtggaga acaaggccat

gagegegtgg ccegcetacaa

gacgtgcgeg aggecgtgge

atggtggege tgaacgectt

gactacacca acttcatcag

gtgtaccagt ccgggccgga

aacctgagce aggcgttcaa

gaccgegega cggtgtegag

gececcttea cggacagegg

ctgtaccgeyg aggccatcegyg

cacgtgagce gecgecctggyg

ttgctgacca accggtegea

cgcatectge gatacgtgea

cccagegecg cgctegacat

cgcecgttca tcaataaact

tatttcacca acgccatcct

gagtacgaca tgcccgaccce

ttctecceccee gaccgggtge

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320
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taacgagcgce cccttgtgga agaaggaagg cagcgaccga cgcccgtcect cggcecgetgte 13380
cggccgegag ggtgctgeeg cggcggtgcee cgaggccgcece agtcectttece cgagettgece 13440
cttctegetg aacagtattce gcagcagcga gctgggcagg atcacgcegece cgcgettget 13500
gggcgaggag gagtacttga atgactcgct gttgagacce gagcgggaga agaacttceccce 13560
caataacggg atagagagcc tggtggacaa gatgagccgce tggaagacgt atgcgcagga 13620
gcacagggac gatccgtcge agggggccac gagcceggggce agcgccgcecce gtaaacgcecg 13680
gtggcacgac aggcagcggg gactgatgtg ggacgatgag gattccgeccg acgacagcag 13740
cgtgttggac ttgggtggga gtggtaaccc gttcgctcac ctgcgecccece gcatcecgggeg 13800
catgatgtaa gagaaaccga aaataaatga tactcaccaa ggccatggcg accagcgtge 13860
gttegtttet tetetgttgt tgtatctagt atgatgagge gtgcgtaccce ggagggtcect 13920
cctecectegt acgagagegt gatgcagcag gcgatggegg cggcggcggce gatgcagcecce 13980
ccgctggagg ctecttacgt gecceegegg tacctggege ctacggaggg gcggaacage 14040
attcgttact cggagctggce acccttgtac gataccacce ggttgtacct ggtggacaac 14100
aagtcggcgg acatcgccte getgaactac cagaacgacce acagcaactt cctgaccacce 14160
gtggtgcaga acaatgactt cacccccacg gaggccagca cccagaccat caactttgac 14220
gagcgctege ggtggggcgg tcagctgaaa accatcatgce acaccaacat gcccaacgtg 14280
aacgagttca tgtacagcaa caagttcaag gcgcgggtga tggtctcccg caagacccce 14340
aacggggtga cagtgacaga tggtagtcag gatatcttgg agtatgaatg ggtggagttt 14400
gagctgceeg aaggcaactt ctcggtgacc atgaccatcg acctgatgaa caacgccatc 14460
atcgacaatt acttggcggt ggggcggcag aacggggtce tggagagcga tatcggcegtg 14520
aagttcgaca ctaggaactt caggctgggc tgggaccccg tgaccgagct ggtcatgcce 14580
ggggtgtaca ccaacgaggc cttceccacccecc gatattgtet tgctgccegg ctgeggggtg 14640
gacttcaccg agagccgcect cagcaacctg ctgggcattce gcaagaggca gcccttccag 14700
gagggcttec agatcatgta cgaggatctg gaggggggca acatccccgce gctectggat 14760
gtcgacgect atgagaaaag caaggaggag agcgccgceceg cggcgactgce agcetgtagece 14820
accgcecteta ccgaggtcag gggcgataat tttgccagee ctgcagcagt ggcageggece 14880
gaggcggcetyg aaaccgaaag taagatagtc attcagccgg tggagaagga tagcaaggac 14940
aggagctaca acgtgctgcc ggacaagata aacaccgcect accgcagctg gtacctggece 15000
tacaactatg gcgaccccga gaagggcgtg cgctcecctgga cgctgctcac caccteggac 15060
gtcacctgeg gcegtggagca agtctactgg tcgctgcceg acatgatgca agacccggte 15120
acctteeget ccacgcecgtca agttagcaac tacccggtgg tgggcgceccga gectcecctgece 15180
gtctactcca agagcttctt caacgagcag gccgtctact cgcagcagct gcgegectte 15240
acctcgcetca cgcacgtett caaccgectte cccgagaace agatcctcegt cecgceccegece 15300
gcgeccacca ttaccaccgt cagtgaaaac gttcctgcte tcacagatca cgggaccctg 15360
ccgctgegeca gcagtatceg gggagtccag cgcgtgaccg ttactgacge cagacgccge 15420
acctgcccct acgtctacaa ggccctggge atagtcgege cgcecgegtcect ctcgagecge 15480
accttctaaa aaatgtccat tcetcatctceg cccagtaata acaccggttg gggcctgcege 15540
gcgeccagcea agatgtacgg aggcgctcge caacgctcca cgcaacaccce cgtgegegtg 15600
cgegggcecact tcecgegctece ctggggcgece ctcaagggce gcgtgeggte gegcaccacce 15660
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gtcgacgacg tgatcgacca ggtggtggcc gacgcgcgca actacacccce cgecgcecgeg 15720
ccegteteca cegtggacge cgtcatcgac agegtggtgg ccgacgcegeg ccggtacgee 15780
cgcgcecaaga gccggcggeg gegcatcgee cggcggcace ggagcacccece cgccatgege 15840
gcggegcgag ccttgectgceg cagggccagg cgcacgggac gcagggccat gctcagggeg 15900
gccagacgeg cggcttcagg cgccagegece ggcaggacee ggagacgcgce ggccacggceg 15960
gcggcagegg ccatcgeccag catgtcecceccge ccgcggcgag ggaacgtgta ctgggtgege 16020
gacgccgeca ccggtgtgceg cgtgccegtg cgcacccgec cccecctegecac ttgaagatgt 16080
tcacttegeg atgttgatgt gtcccagegg cgaggaggat gtccaagcgce aaattcaagg 16140
aagagatgct ccaggtcatc gecgcctgaga tctacggcce cgcecggtggtg aaggaggaaa 16200
gaaagcceceg caaaatcaag cgggtcaaaa aggacaaaaa ggaagaagat gacgatctgg 16260
tggagtttgt gcgcgagttc geccccececgge ggcgcgtgca gtggcgceggg cggaaagtge 16320
acccggtget gagacccgge accaccgtgg tcttcacgee cggcgagcege tcecggcageg 16380
cttccaagcg ctectacgac gaggtgtacg gggacgagga catcctcgag caggceggccg 16440
agcgectggg cgagtttget tacggcaagce gcagccgcece cgcecctgaag gaagaggcgg 16500
tgtccatcece getggaccac ggcaacccca cgccgagect caagcccecgtg accctgcage 16560
aggtgctgcce gagcgcageg ccgcgecggg ggttcaageg cgagggcgag gatctgtace 16620
ccaccatgca gctgatggtg cccaagcgcece agaagctgga agacgtgctg gagaccatga 16680
aggtggaccce ggacgtgcag cccgaggtca aggtgcggcce catcaagcag gtggecccgg 16740
gcctgggegt gcagaccgtg gacatcaaga tccccacgga gceccatggaa acgcagaccg 16800
agcccatgat caagcccagce accagcacca tggaggtgca gacggatccce tggatgccat 16860
cggctectag ccgaagaccce cggcgcaagt acggcgeggce cagcectgctg atgcccaact 16920
acgcgcetgca tecttceccate atccccacge cgggctaccg cggcacgcege ttctaccgeg 16980
gtcatacaac cagccgccge cgcaagacca ccaccecgceceg ccgecgtege cgcacagecg 17040
ctgcatctac ccctgceccgee ctggtgegga gagtgtaccg ccgceggcecge gegcectctga 17100
ccectaccgeg cgcgegctac cacccgagca tcegceccattta aactttcegece tgctttgcag 17160
atggccctca catgccgect cegegttecee attacgggct accgaggaag aaaaccgcge 17220
cgtagaaggc tggcggggaa cgggatgcegt cgccaccacce atcggeggceg gegcgecate 17280
agcaagcggt tggggggagg cttcectgceccce gcgectgatcece ccatcatcge cgeggegate 17340
ggggcgatcc ccggcattge tteegtggeg gtgcaggcect ctcagcgcca ctgagacact 17400
tggaaaacat cttgtaataa accaatggac tctgacgctce ctggtcctgt gatgtgtttt 17460
cgtagacaga tggaagacat caatttttcg tcecctggcecte cgcgacacgg cacgceggcceg 17520
ttcatgggca cctggagcga catcggcacce agccaactga acgggggcgce cttcaattgg 17580
agcagtctct ggagcgggct taagaatttc gggtccacge ttaaaaccta tggcagcaag 17640
gcgtggaaca gcaccacagg gcaggcgctg agggataagce tgaaagagca gaacttccag 17700
cagaaggtgg tcgatgggct cgcctegggce atcaacgggg tggtggacct ggccaaccag 17760
gcecgtgcage ggcagatcaa cagceccgectg gacceggtge cgcccgecgg ctecegtggag 17820
atgccgcagg tggaggagga gctgectcecee ctggacaage ggggcgagaa gcgaccccge 17880
ccecgacgcegg aggagacgct getgacgcac acggacgagce cgceccccgta cgaggaggceg 17940
gtgaaactgg gtctgcccac cacgcggccce atcgegcecee tggccaccgg ggtgctgaaa 18000
cccgaaagta ataagcccge gaccctggac ttgectecte cecgcettceceecg ceccctetaca 18060
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gtggctaagce ccctgccgcee ggtggcecegtg geccgegcege gacccggggg ctecgeccege 18120
cctcatgecga actggcagag cactctgaac agcatcgtgg gtctgggagt gcagagtgtg 18180
aagcgcecgcece gcectgctatta aacctaccgt agcgcttaac ttgcttgtet gtgtgtgtat 18240
gtattatgtc gcecgcetgtce gccagaagga ggagtgaaga ggcgcgtcegce cgagttgcaa 18300
gatggccacc ccatcgatgce tgccccagtg ggcgtacatg cacatcgceccg gacaggacge 18360
ttecggagtac ctgagtcecgg gtctggtgca gttegccege gccacagaca cctacttcag 18420
tctggggaac aagtttagga accccacggt ggcgcccacg cacgatgtga ccaccgaccg 18480
cagccagcgg ctgacgctge gettegtgee cgtggaccge gaggacaaca cctactcgta 18540
caaagtgcgce tacacgctgg ccgtgggcga caaccgegtg ctggacatgg ccagcaccta 18600
ctttgacatc cgcggcgtgce tggatcegggg ccctagette aaaccctact ccggcaccge 18660
ctacaacagc ctggctccca agggagcgcece caattccage cagtgggagce aaaaaaaggce 18720
aggcaatggt gacactatgg aaacacacac atttggtgtg gccccaatgg gcggtgagaa 18780
tattacaatc gacggattac aaattggaac tgacgctaca gctgatcagg ataaaccaat 18840
ttatgctgac aaaacattcc agcctgaacc tcaagtagga gaagaaaatt ggcaagaaac 18900
tgaaagcttt tatggcggta gggctcttaa aaaagacaca agcatgaaac cttgctatgg 18960
ctcctatget agacccacca atgtaaaggg aggtcaagct aaacttaaag ttggagctga 19020
tggagttcct accaaagaat ttgacataga cctggcttte tttgatactc ccggtggcac 19080
agtgaatgga caagatgagt ataaagcaga cattgtcatg tataccgaaa acacgtatct 19140
ggaaactcca gacacgcatg tggtatacaa accaggcaag gatgatgcaa gttctgaaat 19200
taacctggtt cagcagtcca tgcccaatag acccaactat attgggttca gagacaactt 19260
tattgggctc atgtattaca acagtactgg caatatgggg gtgctggctg gtcaggccte 19320
acagctgaat gctgtggtceg acttgcaaga cagaaacacc gagctgtcat accagectctt 19380
gcttgactet ttgggtgaca gaacccggta tttcagtatg tggaatcagg cggtggacag 19440
ttatgatcct gatgtgcgca ttattgaaaa ccatggtgtg gaagacgaac ttcccaacta 19500
ttgcttecece ctggatgggt ctggcactaa tgccgcttac caaggtgtga aagtaaaaaa 19560
tggtaacgat ggtgatgttg agagcgaatg ggaaaatgat gatactgtcg cagctcgaaa 19620
tcaattatgc aagggcaaca tttttgccat ggaaattaac ctccaagcca acctgtggag 19680
aagttteccte tactcgaacg tggccctgta cctgcccgac tcecttacaagt acacgccage 19740
caacatcacc ctgcccacca acaccaacac ttatgattac atgaacggga gagtggtgcce 19800
tcectegetyg gtggacgect acatcaacat cggggcgege tggtegcetgg accccatgga 19860
caacgtcaat cccttcaacc accaccgcaa cgcgggectg cgctaccget ccatgetceccect 19920
gggcaacggg cgctacgtgce ccttccacat ccaggtgcec cagaaatttt tcgcecatcaa 19980
gagcctcecetg ctectgeccecg ggtectacac ctacgagtgg aacttceccgca aggacgtcaa 20040
catgatcctg cagagctcece teggcaacga cctgcgcacg gacggggcect ccatctectt 20100
caccagcatc aacctctacg ccaccttcett ccccatggeg cacaacacgg cctccacget 20160
cgaggccatg ctgcgcaacg acaccaacga ccagtcctte aacgactacc tctcggegge 20220
caacatgctc taccccatcc cggccaacgce caccaacgtg cccatctceca teccecectegeg 20280
caactgggcce gecttceccecgeg getggtectt cacgcgecte aagaccaagg agacgceccte 20340
gctgggctec gggttcgace cctacttegt ctacteggge tccatccect acctcgacgg 20400
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caccttctac ctcaaccaca ccttcaagaa ggtctccate accttcgact cctcecegtcag 20460
ctggcceegge aacgaccggce tectgacgcece caacgagttce gaaatcaage gcaccgtcga 20520
cggcgaggga tacaacgtgg cccagtgcaa catgaccaag gactggttcce tggtceccagat 20580
gctggcccac tacaacatcg gctaccaggg cttctacgtg cceccgagggct acaaggaccg 20640
catgtactcce ttcttccgeca acttcecagece catgagccge caggtggtgg acgaggtcaa 20700
ctacaaggac taccaggccg tcaccctggce ctaccagcac aacaactcgg gecttegtegg 20760
ctacctegeg cccaccatge gecagggceca gccctaccce gccaactacce cgtacccget 20820
catcggcaag agcgccgtca ccagcegtcac ccagaaaaag ttcectcectgeg acagggtcat 20880
gtggcgcatc cccttectcecca gcaacttcat gtccatggge gcegcectcaccg accteggceca 20940
gaacatgctce tatgccaact ccgcccacgce gctagacatg aatttcgaag tcgaccccat 21000
ggatgagtcc acccttcectcet atgttgtett cgaagtctte gacgtcecgtcce gagtgcacca 21060
gcceccacege ggcgtcatcg aggcecgtcecta cctgegcace cecttcetegg ccggtaacge 21120
caccacctaa attgctactt gcatgatggc tgagcccaca ggctcecggeg agcaggaget 21180
cagggccatc atccgcgacce tgggctgcegg gccctactte ctgggcacct tcgataageg 21240
cttceceggga ttcatggecece cgcacaagct ggcctgegee atcgtcaaca cggcceggceceg 21300
cgagaccggg ggcgagcact ggctggectt cgcctggaac ccgcegcectcga acacctgcta 21360
cctettegac cecttegggt tetcggacga gcgcectcaag cagatctacce agttcecgagta 21420
cgagggcectg ctgcgccgta gegceccectgge caccgaggac cgctgcegtca ccctggaaaa 21480
gtccacccag accgtgcagg gtecgegete ggccgectge gggcectcettet gectgecatgtt 21540
cctgcacgece ttcegtgcact ggcccgaccg ccccatggac aagaacccca ccatgaactt 21600
gctgacgggg gtgcccaacg gcatgctcecca gtcgecccag gtggaaccca ccctgegecg 21660
caaccaggag gcgctctacc gettectcaa ctcecccactcece gectacttte getcececaceg 21720
cgcgcegcecate gagaaggcca ccgcecttcecga ccgcatgaac aatcaagaca tgtaaaccgt 21780
gtgtgtatgt ttaaaatatc ttttaataaa cagcacttta atgttacaca tgcatctgag 21840
atgattttat tttagaaatc gaaagggttc tgccgggtct cggcatggcce cgcgggcagg 21900
gacacgttgc ggaactggta cttggccagce cacttgaact cggggatcag cagtttggge 21960
agcggggtgt cggggaagga gtcggtccac agcttcegeg tcagctgcag ggcgeccage 22020
aggtcgggcg cggagatctt gaaatcgcag ttgggacccg cgttcectgcege gecgagagttg 22080
cggtacacgg ggttgcagca ctggaacacc atcagggccg ggtgcttcac gectcgecage 22140
accgceegegt cggtgatget ctceccacgteg aggtcecctegg cgttggcecat cccgaagggg 22200
gtcatcttge aggtctgcct tcccatggtg ggcacgcacce cgggcttgtg gttgcaatcg 22260
cagtgcaggg ggatcagcat catctgggcce tggtcggegt tcatccccecgg gtacatggee 22320
ttcatgaaag cctccaattg cctgaacgcec tgctgggect tggctcecccte ggtgaagaag 22380
accccgcagg acttgctaga gaactggttg gtggcacage cggcatcgtg cacgcagcag 22440
cgegegtegt tgttggccag ctgcaccacg ctgcgcccecce agceggttcetg ggtgatcttg 22500
gcceggtegyg ggttetectt cagegecgege tgccegttet cgctcegeccac atccatcteg 22560
atcatgtgct ccttectggat catggtggtce ccgtgcagge accgcagttt geccteggee 22620
tcggtgcace cgtgcagcca cagcgcegcac ccggtgcact cccagttcett gtgggecgate 22680
tgggaatgcg cgtgcacgaa cccttgcagg aagcggccca tcatggtcegt cagggtcecttg 22740
ttgctagtga aggtcaacgg gatgccgcgg tgctcecctegt tgatgtacag gtggcagatg 22800
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cggcggtaca cctcegceccectg ctegggcate agttggaagt tggctttcag gtcggtctcece 22860
acgcggtage ggtccatcag catagtcatg atttccatge ccttectceccca ggccgagacyg 22920
atgggcaggce tcatagggtt cttcaccatc atcttagcac tagcagccgce ggccaggggg 22980
tcgctetcat ccagggtecte aaagctceccge ttgeccgtect tetceggtgat ccgcaccggg 23040
gggtagctga agcccacggce cgccagctece tecteggect gtetttegte ctegetgtee 23100
tggctgacgt cctgcatgac cacatgettg gtcttgeggg gtttettett gggcggcagt 23160
ggcggcggag atgecttgtgg cgagggggag cgcgagttcet cgctcaccac tactatctcet 23220
tcetettett ggtceccgagge cacgceggcegyg taggtatgte tcectteggggg cagaggcgga 23280
ggcgacgggce tctegecgcee gcgacttgge ggatggctgg cagagcccect tceccegegtteg 23340
ggggtgcget ccecggeggceg ctetgactga cttecteccge ggccggccat tgtgttcectee 23400
tagggaggaa caacaagcat ggagactcag ccatcgccaa cctcegeccatce tgccecccace 23460
gccggcgacyg agaagcagca gcagcagaat gaaagcttaa ccgeccccgcece gcccagcecce 23520
gcctecgacyg cageccgeggt cccagacatg caagagatgg aggaatccat cgagattgac 23580
ctgggctatg tgacgccege ggagcatgag gaggagctgg cagtgegcett tcaatcgtca 23640
agccaggaag ataaagaaca gccagagcag gaagcagaga acgagcagag tcaggctggg 23700
ctcgagcatg gcgactacct ccacctgage ggggaggagg acgcgctcat caagcatctg 23760
gcceggcagg ccaccatcgt caaggacgceg ctgctcgacce gcaccgaggt gcccectcage 23820
gtggaggagc tcagccgcge ctacgagctce aacctcettet cgccgcegegt gccccccaag 23880
cgccagecca acggcacctg cgagceccaac ccccgcectca acttcectacce ggtcttegeg 23940
gtgcccgagg ccctggcecac ctaccacatc tttttcaaga accaaaagat cccegtctece 24000
tgccgegeca accgcacceg cgccgacgcece ctcecttcaacce tgggtcecccecgg cgccegecta 24060
cctgatatcg cctecttgga agaggttceccee aagatctteg agggtctggg cagcgacgag 24120
actcgggccg cgaacgctet gcaaggagaa ggaggaggag agcatgagca ccacagcgcece 24180
ctggtcgagt tggaaggcga caacgcgcgg ctggcggtge tcaaacgcac ggtcgagctg 24240
acccattteg cctacccecgge tetgaacctg cccccgaaag tcatgagcecge ggtcatggac 24300
caggtgctca tcaagcgcgce gtcgeccatce tccgaggacg agggcatgca agactceccgag 24360
gagggcaagc ccgtggtcag cgacgagcag ctggcccggt ggctgggtcce taatgctacce 24420
cctcaaagtt tggaagagcg gcgcaagctce atgatggceccg tggtcctggt gaccgtggag 24480
ctggagtgcce tgcgeccgett cttecgecgac gcggagacce tgcgcaaggt cgaggagaac 24540
ctgcactacc tcttcaggca cgggttegtg cgccaggect gcaagatctce caacgtggag 24600
ctgaccaacc tggtctccta catgggcatc ttgcacgaga accgcctggg gcagaacgtyg 24660
ctgcacacca ccctgcgegg ggaggceccge cgcgactaca tccgcgactg cgtctaccte 24720
tacctectgece acacctggca gacgggcatg ggcgtgtgge agcagtgtct ggaggagcag 24780
aacctgaaag agctctgcaa gctcctgcaa aagaacctca agggtctgtg gaccgggtte 24840
gacgagcgga ccaccgccte ggacctggec gacctcatcet tcecccgageg cctcaggcetg 24900
acgctgegca acggcctgece cgactttatg agccaaagca tgttgcaaaa ctttegcectet 24960
ttcatccteg aacgctcecegg aatcctgcece gccacctget cecgegetgece cteggactte 25020
gtgcecgctga ccttecgega gtgecceceg cegctgtgga gecactgcecta cctgetgege 25080
ctggccaact acctggccta ccactceggac gtgatcgagg acgtcagcgg cgagggcctg 25140
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ctcgagtgece actgccgetg caacctetge acgccgcacce gctcececctgge ctgcaacccece 25200
cagctgctga gcgagaccca gatcatcgge accttcgagt tgcaagggcce cagcgagggce 25260
gagggagcca aggggggtct gaaactcacc ccggggctgt ggacctcggce ctacttgcege 25320
aagttcgtge ccgaggatta ccatcectte gagatcaggt tctacgagga ccaatcccag 25380
ccgcccaagg ccgagctgte ggcctgegte atcacccagg gggcgatcct ggcccaattg 25440
caagccatcc agaaatccecg ccaagaattc ttgctgaaaa agggccgcegg ggtctaccte 25500
gaccecccaga ccggtgagga gctcaaccece ggctteccee aggatgcccce gaggaaacaa 25560
gaagctgaaa gtggagctgce cgcccgtgga ggatttggag gaagactggg agaacagcag 25620
tcaggcagag gagatggagg aagactggga cagcactcag gcagaggagg acagcctgca 25680
agacagtctg gaggaagacg aggaggaggc agaggaggag dgtggaagaag cagccgccgce 25740
cagaccgtcg tecteggegg gggagaaagce aagcagcacg gataccatct cecgctecggg 25800
tcggggtece getceggcecee acagtagatg ggacgagacce gggcgattce cgaaccccac 25860
cacccagacce ggtaagaagg agcggcaggg atacaagtcce tggcgggggce acaaaaacgce 25920
catcgtetee tgcttgcagg cctgceggggg caacatctcee ttcacccgge gctacctget 25980
cttccaccge ggggtgaact tcecccccegcaa catcttgcat tactaccgtce acctcecacag 26040
ccectactac ttccaagaag aggcagcagce agcagaaaaa gaccagaaaa ccagctagaa 26100
aatccacagc ggcggcagceg gcaggtggac tgaggatcge ggcgaacgag ccggcgcaga 26160
ccegggagcet gaggaaccgg atctttecca ccectctatge catcttceccag cagagtcecggg 26220
ggcaggagca ggaactgaaa gtcaagaacc gttctcectgeg ctecgctcacce cgcagttgte 26280
tgtatcacaa gagcgaagac caacttcagc gcactctcga ggacgccgag gctctettca 26340
acaagtactg cgcgctcact cttaaagagt agcccgecgcece cgceccagtcg cagaaaaagg 26400
cgggaattac gtcacctgtg cccttegece tageccgecte cacccagcac cgccatgage 26460
aaagagattc ccacgcctta catgtggagce taccagccce agatgggcect ggccgecgge 26520
gccgeccagg actactccac ccgcatgaat tggctcageg ccgggcccgce gatgatctca 26580
cgggtgaatg acatccgecge ccaccgaaac cagatactcce tagaacagtc agcgctcacce 26640
gccacgceec gcaatcacct caatccgegt aattggcceg ccgeccctggt gtaccaggaa 26700
attccceccage ccacgaccgt actacttceccecg cgagacgcce aggccgaagt ccagctgact 26760
aactcaggtg tccagctggce gggcggcgcece accctgtgte gtcaccgcece cgctcagggt 26820
ataaagcggce tggtgatccg gggcagaggc acacagctca acgacgaggt ggtgagctct 26880
tcgetgggte tgcgacctga cggagtcectte caactcgecg gatcggggag atcttectte 26940
acgcctegte aggcggtect gactttggag agttcgtect cgcagecceg ctegggegge 27000
atcggcactce tccagttegt ggaggagttc actccctegg tctacttcaa ccccttetee 27060
ggcteccceeg gecactacce ggacgagttce atcccgaact ttgacgccat cagcgagtcecg 27120
gtggacggct acgattgaat gtcccatggt ggcgcggctg acctagctcg gcttcgacac 27180
ctggaccact gccgeccgett tegcectgette gctegggace tcgecgagtt cacctacttt 27240
gagctgceeg aggagcatce tcagggceccg gcccacggag tgcggatcegt cgtcecgaaggg 27300
ggcctagact cccacctgct tcecggatctte agccagegec cgatcctggt cgagcgccaa 27360
cagggcaaca ccctectgac cctctactge atctgcgace accccggcect gcatgaaagt 27420
ctttgttgtce tgctgtgtac tgagtataat aaaagctgag atcagcgact actccggact 27480
caactgtggt gtttctgcat ccatcaatcg gtctctgacce ttcaccggga acgagaccga 27540
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gctecaggte cagtgtaagce cccacaagaa gtacctcacc tggcectgtacce agggctccce 27600
gatcgcegtt gttaaccact gcgacgacga cggagtcctg ctgaacggcce ccgccaacct 27660
tactttttce acccgcagaa gcaagctact gctcecttecga cecttectece cecggcaccta 27720
tcagtgcatc tcgggaccct gccatcacac cttceccacctg atcccgaata ccacctcectte 27780
cccagcaccg ctccccacta acaaccaaac taaccaccac caacgctacc gacgcgacct 27840
cgtttctgaa tctaatacca cccacaccgg aggtgagcte cgaggtcgca aaccctctgg 27900
gatttattac ggcccctggg aggtggtggg gttaataget ttaggcttag tggegggtgg 27960
gcttttgget ctetgctace tatacctceccecce ttgcttttec tacttagtgg tgetttgttg 28020
ctggtttaag aaatggggaa gatcacccta gtgtgcggtg tgctggtgac ggtggtgcectt 28080
tcgattetgg gagggggaag cgcggctgta gtgacggaga agaaggccga tccctgettg 28140
actttcaacc ccgataaatg ccggctgagt tttcagcccg atggcaatcg gtgcgeggtg 28200
ttgatcaagt gcggatggga atgcgagagc gtgttggtce agtataaaaa caagacctgg 28260
aacaatactc tcgcgtccac atggcagccce ggggacccecg agtggtacac cgtctetgte 28320
cctggtgetg acggctceect ccgcacggtg aacaacactt tcatttttga gcacatgtge 28380
gagaccgcca tgttcatgag caagcagtac ggtatgtggce ccccacgtaa agagaatatc 28440
gtggtcttet ccatcgectta cagegcegtge acggtgctaa tcaccgcgat cgtgtgectg 28500
agcattcaca tgctcatcge tattcgecccee agaaataatg ccgagaaaga gaaacagcca 28560
taacacactt ttcacatacc tttttcagac catggcctct gttacaatcc ttatttattt 28620
tttgggactt gtgggcacta gcagcacttt tcagcatata aacaaaactg tttatgctgg 28680
ttcaaattct gtgttagctyg gacatcagtc ataccagaaa gtttcatggt actggtatga 28740
taaaaatcaa acacccgtta cactctgcaa gggtccacaa cagcccgtaa accgtagtgg 28800
gatttttttt agctgtaatc ataataatat cacactactt tcaattacaa agcactatgc 28860
tggaacttac tatggaacca atttcaatat caaacatgac acttactata gtgtcagagt 28920
attggatcca actaccccta gaacaactac aaagcccacce acaactaaga agcccactac 28980
acctaagaag cctaccacgc ccaaaaccac taagacaact actaagacca ctaccacaga 29040
gccaaccaca accagcacce acacttgcta taactacaca cacacacaca cactgagctg 29100
acctcacagg caactactga aaatggtttt gccctgttac aaaaggggga aaacagtagc 29160
agcagtecctce tgcctaccac ccccagtgag gaaataccta aatccatggt tggcattatce 29220
gctgetgtag tggtgtgtat gctgattatc atcttgtgca tgatgtacta tgcctgctac 29280
tacagaaaac acaggctgaa caacaagctg gaccccctac tgaatgttga tttttaattt 29340
tttagaacca tgaagatcct aagccttttt tgtttttcecta taattattac ctctgctatt 29400
tgtaactcag tggataagga cgttactgtc accactggct ctaattatac actgaaagga 29460
cctecectcag gtatgettte gtggtattge tattttggaa ctgatgtttc acaaactgaa 29520
ttgtgtaatt ttcaaaaagg caaaacccaa aatcctaaaa ttcataacta tcaatgcaat 29580
ggtactgatt tagtactgtt caatatcacg aaaacatatg ctggaagtta ttactgcccg 29640
ggagataatg ttgacaatat gattttttac gaattacaag tagttgatcc cactactcca 29700
gcaccaccca ccacaactac caaggcacat agcacagaca cacaggaaac cactccagag 29760
gcagaagtag cagagttagc aaagcagatt catgaagatt cctttgttgc caataccccc 29820
acacaccccg gaccgcaatg tccagggcca ttagtcageg gcattgtcegg tgtgetttge 29880
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gggttagcag ttataatcat ctgcatgttc atttttgctt gctgctacag aaggcttcac 29940
cgacaaaaat cagacccact gctgaacctc tatgtttaat ttttgatttt ccagagccat 30000
gaaggcactt agcactttag tttttttgac cttgattggc attgttttta atagtaaaat 30060
taccagggtt agctttctca aacatgttaa tgttactgaa ggaaataata tcacactagt 30120
aggtgtagaa ggtgctcaaa acaccacctg gacaaaatac catctcgggt ggaaagatat 30180
ttgcacctgg aatgtcactt atttttgcat aggagttaat cttaccattg ttaatgctaa 30240
tcaatctcag aatggattaa ttaaagggca gagcgtgagt gttaccagtg atgggtacta 30300
tacccagcat aatttcaact acaacattac tgttatacca ctgccaacac ctagcccacc 30360
tagcactact cagaccacac aaacaactca cactacacag agctccacaa ctaccatgca 30420
gaccactcag acaaccacat acactacttc ccctcagcec accaccacta cagcagaggce 30480
gagtagctca cccaccatca aagtggcatt tttaatgctg gccccatcta gcagtcccac 30540
tgctagtacc aatgagcaga ctactgaatt tttgtccact attcagagca gcaccacagce 30600
tacctcgagt gecttcteta gcaccgccaa tctcaccteg ctttectcta tgccaatcag 30660
taatgctact acctccceceg ctectettee cactectetg aagcaatccg agtccagcac 30720
gcagctgcag atcaccctge tcattgtgat cggggtggte atcctggcag tgctgctcta 30780
ctttatcttc tgccgtcgca teccccaacge aaagccggcce tacaagcecca ttgttatcgg 30840
gacgccggag ccgcttcagg tggagggagg tctaaggaat cttcectcettcet cttttacagt 30900
atggtgattt gaactatgat tcctagacat ttcattatca cttctctaat ctgtgtgcte 30960
caagtctgtg ccaccctege tetegtgget aacgcgagte cagactgcat tggagegtte 31020
gcctectacg tgctetttge cttcecatcacce tgcatctget getgtagcat agtetgectg 31080
cttatcacct tctteccagtt cgttgactgg gtctttgtge gcatcgecta cctgecgeccac 31140
cacccecagt accgcgacca gagagtggceg caactgttga gactcatctg atgataagca 31200
tgcgggetcet gectactactt ctegegette tgctagetcece cctegecgece ceccctatccece 31260
tcaaatccce cacccagtece cctgaagagg ttcgaaaatg taaattccaa gaaccctgga 31320
aattcctttce atgctacaaa ctcaaatcag aaatgcaccce cagctggatc atgatcgttg 31380
gaatcgtgaa catccttgce tgtaccctet tectcectttgt gatttaccce cgetttgact 31440
ttgggtggaa cgcacccgag gcgctcetgge tccecgcectga tcccgacaca ccaccacage 31500
agcagcagca aaatcaggca caggcacacg caccaccaca gcctaggcca caatacatge 31560
ccatcttaaa ctatgaggcc gaggcacagc gagccatgct tcectgectatt agttacttca 31620
atctaaccgg cggagatgac tgaccccatg gccaacaaca ccgtcaacga cctcecectggac 31680
atggacggcce gcgcectcecgga gcagcgactce gcccaactcece gcatccecgceca gcagcaggag 31740
agagccgtca aggagctgca ggatgeggtg gccatccace agtgcaagag aggcatctte 31800
tgcctggtga agcaggccaa gatctectte gaggtcacgt ccaccgacca tcgcectcectee 31860
tacgagctce tgcagcagceg ccagaagttc acctgcctgg tcggagtcaa ccccatcegte 31920
atcacccagce agtctggcga taccaagggt tgcatccact gctcectgcga ctceccececcgag 31980
tgcgttcaca ccctgatcaa gaccctetge ggectceegeg acctectece catgaactaa 32040
tcaactaacc ccctaccecct ttaccctcecca gtaaaaataa agattaaaaa tgattgaatt 32100
gatcaataaa gaatcactta cttgaaatct gaaaccaggt ctctgtccat gttttctgte 32160
agcagcactt cactccccte ttecccaacte tggtactgca ggcccecggeg ggctgcaaac 32220
ttecctecaca ctcectgaaggg gatgtcaaat tcectectgte cctcaatctt catttttate 32280
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ttctatcaga tgtccaaaaa gcgcgcegcegyg gtggatgatg gcecttcecgacce cgtgtacccece 32340
tacgatgcag acaacgcacc gactgtgccce ttcatcaacc ctccecttegt ctcecttcagat 32400
ggattccaag aaaagcccct gggggtgttg tccctgcgac tggccgaccce cgtcaccacce 32460
aagaatgggg ctgtcaccct caagctgggg gagggggtgg acctcgacga ctcgggaaaa 32520
ctcatctcca aaaatgccac caaggccact gcccecctcectca gtatttccaa cggcaccatt 32580
tcecttaaca tggctgccece tttttacaac aacaatggaa cgttaagtcect caatgtttcet 32640
acaccattag cagtatttcc cacttttaac actttaggta tcagtcttgg aaacggtctt 32700
caaacttcta ataagttgct gactgtacag ttaactcatc ctcttacatt cagctcaaat 32760
agcatcacag taaaaacaga caaaggactc tatattaatt ctagtggaaa cagagggctt 32820
gaggctaaca taagcctaaa aagaggactg atttttgatg gtaatgctat tgcaacatac 32880
cttggaagtg gtttagacta tggatcctat gatagcgatg ggaaaacaag acccatcatc 32940
accaaaattg gagcaggttt gaattttgat gctaataatg ccatggctgt gaagctaggce 33000
acaggtttaa gttttgactc tgccggtgcce ttaacagctg gaaacaaaga ggatgacaag 33060
ctaacacttt ggactacacc tgacccaagc cctaattgtc aattactttc agacagagat 33120
gccaaattta ccctatgtct tacaaaatgc ggtagtcaaa tactaggcac tgttgcagta 33180
gctgetgtta ctgtaggttc agcactaaat ccaattaatg acacagtaaa aagcgccata 33240
gtattcctta gatttgacte tgacggtgtg ctcatgtcaa actcatcaat ggtaggtgat 33300
tactggaact ttagggaagg acagaccacc caaagtgtgg cctatacaaa tgctgtggga 33360
ttcatgccca atctaggtgce atatcctaaa acccaaagca aaacaccaaa aaatagtata 33420
gtaagtcagg tatatttaaa tggagaaact actatgccaa tgacactgac aataactttc 33480
aatggcactg atgaaaaaga cacaacacct gtgagcactt actccatgac ttttacatgg 33540
cagtggactg gagactataa ggacaagaat attacctttg ctaccaactc ctttactttce 33600
tcectacatgg cccaagaata aaccctgcat gccaacccca ttgttcecccac cactatggaa 33660
aactctgaag cagaaaaaaa taaagttcaa gtgttttatt gattcaacag ttttcacaga 33720
attcgagtag ttattttcecc tectecectee caactcatgg aatacaccac cctcteccca 33780
cgcacagcct taaacatctg aatgccattg gtaatggaca tggttttggt ctccacattce 33840
cacacagttt cagagcgagc cagtctecggg tcggtcaggg agatgaaacc ctccgggcac 33900
tcetgcatcect gcacctcaaa gttcagtage tgagggetgt ccteggtggt cgggatcaca 33960
gttatctgga agaagagcgg tgagagtcat aatccgcgaa cgggatcggg cggttgtgge 34020
gcatcaggcec ccgcagcagt cgetgtetge gecgetceccecgt caagcectgetg ctcaaggggt 34080
ctgggtceccag ggactccetg cgcatgatge cgatggccect gagcatcagt cgcctggtge 34140
ggcgggcgca gcagcggatg cggatctcac tcaggtcgga gcagtacgtg cagcacagca 34200
ctaccaagtt gttcaacagt ccatagttca acgtgctcca gccaaaactc atctgtggaa 34260
ctatgctgcece cacatgtcca tegtaccaga tcctgatgta aatcaggtgg cgcccectcee 34320
agaacacact gcccatgtac atgatctcct tgggcatgtg caggttcacc acctcecccggt 34380
accacatcac ccgctggttg aacatgcagce cctggataat cctgcggaac cagatggcca 34440
gcaccgceec geccgecatg cagegcaggg acccegggte ctggcaatgg cagtggagca 34500
cccaccgete acggecgtgg attaactggg agctgaacaa gtctatgttg gcacagcaca 34560
ggcacacgct catgcatgtce ttcagcactc tcagttceccte gggggtcagg accatgtccce 34620
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agggcacggg gaactcttgce aggacagtga acccggcaga acagggcagce cctcgcacac 34680
aacttacatt gtgcatggac agggtatcgc aatcaggcag caccggatga tcctccacca 34740
gagaagcgceg ggtctecggte tcectcacage gaggtaaggg ggccggceggt tggtacggat 34800
gatggcggga tgacgctaat cgtgttctgg atcgtgtcat gatggagcectg tttectgaca 34860
ttttegtact tcacgaagca gaacctggta cgggcactgce acaccgctcecg ccggcgacgg 34920
tcteggeget tecgagegete ggtgttgaag ttatagaaca gccactccect cagagegtge 34980
agtatctcct gagcectcttg ggtgatgaaa atcccatccg ctcectgatgge tectgatcaca 35040
tcggeccacgg tggaatgggce cagacccagce cagatgatge aattttgttg ggttteggtg 35100
acggagggag agggaagaac aggaagaacc atgattaact ttattccaaa cggtctcgga 35160
gcacttcaaa atgcaggtcce cggaggtggce acctcectcecgec cccactgtgt tggtggaaaa 35220
taacagccag gtcaaaggtg acacggttct cgagatgttce cacggtggct tccagcaaag 35280
ccteccacgeg cacatccaga aacaagagga cagcgaaagce gggagcegttt tctaattcct 35340
caatcatcat attacactcc tgcaccatcc ccagataatt ttcatttttc cagccttgaa 35400
tgattcgtat tagttcctga ggtaaatcca agccagccat gataaaaagce tcgcgcagag 35460
cgccctecac cggcattett aagcacaccce tcataattce aagagattcect getcetggtt 35520
cacctgcagce agattaacaa tgggaatatc aaaatctctg ccgcgatccce taagctceccte 35580
cctcaacaat aactgtatgt aatctttcat atcatctccg aaatttttag ccatagggcce 35640
gccaggaata agagcagggc aagccacatt acagataaag cgaagtcctce cccagtgage 35700
attgccaaat gtaagattga aataagcatg ctggctagac cctgtgatat cttccagata 35760
actggacaga aaatcaggca agcaattttt aagaaaatca acaaaagaaa agtcgtccag 35820
gtgcaggttt agagcctcag gaacaacgat ggaataagtg caaggagtgc gttccagcat 35880
ggttagtgtt tttttggtga tctgtagaac aaaaaataaa catgcaatat taaaccatgc 35940
tagcctggeg aacaggtggg taaatcactce tttceccagcac caggcaggct acggggtcte 36000
cggcgcgacce ctcgtagaag ctgtcgccat gattgaaaag catcaccgag agaccttcce 36060
ggtggccgge atggatgatt cgagaagaag catacactcc gggaacattg gcatccgtga 36120
gtgaaaaaaa gcgacctata aagcctcggg gcactacaat gctcaatctc aattccagca 36180
aagccacccce atgcggatgg agcacaaaat tggcaggtgce gtaaaaaatg taattactcce 36240
cctectgecac aggcagcaaa geccccegcete cctceccagaaa cacatacaaa gectcagegt 36300
ccatagctta ccgagcacgg caggcgcaag agtcagagaa aaggctgagce tctaacctga 36360
ctgccegete ctgtgctcaa tatatagccce taacctacac tgacgtaaag gccaaagtct 36420
aaaaataccc gccaaaatga cacacacgcc cagcacacgce ccagaaaccg gtgacacact 36480
caaaaaaata cgtgcgcttc ctcaaacgcc caaaccggcg tcatttccecgg gttcceccacge 36540
tacgtcaccg ctcagcgact ttcaaattcc gtcgaccgtt aaaaacgtca ctcecgeccccge 36600
ccctaacggt cgccecttete teggccaatce accttectee cttceccaaat tcaaacgect 36660
catttgcata ttaacgcgca caaaaagttt gaggtatata tttgaatgat g 36711

<210> SEQ ID NO 2
<211> LENGTH: 942

<212> TYPE:

PRT

<213> ORGANISM: Chimpanzee adenovirus AdY25
<220> FEATURE:

<221> NAME/KEY: SOURCE
<222> LOCATION:

1..942

<223> OTHER INFORMATION: /mol_type=“protein”



103

US 9,714,435 B2

-continued

104

/organism="Chimpanzee

<400> SEQUENCE:

Met

1

Gly

Arg

Thr

Thr

65

Lys

Ala

Phe

Ala

Thr

145

Ile

Asp

Gly

Leu

Pro

225

Gly

Pro

Met

Tyr

Gln

305

Ile

Gly

Thr

Arg

385

Ala

Gln

Ala

Val

Leu

Val

Ser

Lys

Pro

130

Met

Thr

Lys

Glu

Lys

210

Thr

Val

Gly

Tyr

Lys

290

Ser

Gly

Gln

Glu

Tyr
370

Arg

Thr

Asp

Thr

35

Ala

Arg

Arg

Thr

Pro

115

Asn

Glu

Ile

Pro

Glu

195

Lys

Asn

Pro

Gly

Thr

275

Pro

Met

Leu

Ala

Leu

355

Phe

Ile

Pro

Ala

20

Asp

Pro

Phe

Tyr

Tyr

100

Tyr

Ser

Thr

Asp

Ile

180

Asn

Asp

Val

Thr

Thr

260

Glu

Gly

Pro

Met

Ser

340

Ser

Ser

Ile

2

Ser

5

Ser

Thr

Thr

Val

Thr

85

Phe

Ser

Ser

His

Gly

165

Tyr

Trp

Thr

Lys

Lys

245

Val

Asn

Lys

Asn

Tyr

325

Gln

Tyr

Met

Glu

Met

Glu

Tyr

His

Pro

70

Leu

Asp

Gly

Gln

Thr

150

Leu

Ala

Gln

Ser

Gly

230

Glu

Asn

Thr

Asp

Arg

310

Tyr

Leu

Gln

Trp

Asn
390

Leu

Tyr

Phe

Asp

Val

Ala

Ile

Thr

Trp

135

Phe

Gln

Asp

Glu

Met

215

Gly

Phe

Gly

Tyr

Asp

295

Pro

Asn

Asn

Leu

Asn

375

His

adenovirus AdY25”

Pro

Leu

Ser

40

Val

Asp

Val

Arg

Ala

120

Glu

Gly

Ile

Lys

Thr

200

Lys

Gln

Asp

Gln

Leu

280

Ala

Asn

Ser

Ala

Leu

360

Gln

Gly

Gln

Ser

25

Leu

Thr

Arg

Gly

Gly

105

Tyr

Gln

Val

Gly

Thr

185

Glu

Pro

Ala

Ile

Asp

265

Glu

Ser

Tyr

Thr

Val
345
Leu

Ala

Val

Trp

10

Pro

Gly

Thr

Glu

Asp

90

Val

Asn

Lys

Ala

Thr

170

Phe

Ser

Cys

Lys

Asp

250

Glu

Thr

Ser

Ile

Gly

330

Val

Asp

Val

Glu

Ala

Gly

Asn

Asp

Asp

75

Asn

Leu

Ser

Lys

Pro

155

Asp

Gln

Phe

Tyr

Leu

235

Leu

Tyr

Pro

Glu

Gly

315

Asn

Asp

Ser

Asp

Asp
395

Tyr

Leu

Lys

Arg

Asn

Arg

Asp

Leu

Ala

140

Met

Ala

Pro

Tyr

Gly

220

Lys

Ala

Lys

Asp

Ile

300

Phe

Met

Leu

Leu

Ser

380

Glu

Met

Val

Phe

45

Ser

Thr

Val

Arg

Ala

125

Gly

Gly

Thr

Glu

Gly

205

Ser

Val

Phe

Ala

Thr

285

Asn

Arg

Gly

Gln

Gly
365

Tyr

Leu

His

Gln

30

Arg

Gln

Tyr

Leu

Gly

110

Pro

Asn

Gly

Ala

Pro

190

Gly

Tyr

Gly

Phe

Asp

270

His

Leu

Asp

Val

Asp
350
Asp

Asp

Pro

Ile

15

Phe

Asn

Arg

Ser

Asp

95

Pro

Lys

Gly

Glu

Asp

175

Gln

Arg

Ala

Ala

Asp

255

Ile

Val

Val

Asn

Leu

335

Arg

Arg

Pro

Asn

Ala

Ala

Pro

Leu

Tyr

80

Met

Ser

Gly

Asp

Asn

160

Gln

Val

Ala

Arg

Asp

240

Thr

Val

Val

Gln

Phe

320

Ala

Asn

Thr

Asp

Tyr
400
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Cys

Lys

Asp

Ala

Ser

465

Asn

Arg

Arg

Arg

Tyr

545

Ser

Lys

Thr

Phe

Arg

625

Asn

Ile

Leu

Phe

Asn

705

Trp

Arg

Lys

Gln

Phe
785

Tyr

Gly

Phe

Val

Asp

Met

450

Asn

Ile

Val

Trp

Asn

530

Val

Leu

Asp

Asp

Phe

610

Asn

Met

Pro

Lys

Val

690

His

Pro

Thr

Asp

Gly

770

Arg

Lys

Phe

Pro

Lys

Thr

435

Glu

Val

Thr

Val

Ser

515

Ala

Pro

Leu

Val

Gly

595

Pro

Asp

Leu

Ser

Thr

675

Tyr

Thr

Gly

Val

Trp

755

Phe

Asn

Asp

Val

Leu

Asn

420

Val

Ile

Ala

Leu

Pro

500

Leu

Gly

Phe

Leu

Asn

580

Ala

Met

Thr

Tyr

Arg

660

Lys

Ser

Phe

Asn

Asp

740

Phe

Tyr

Phe

Tyr

Gly

Asp

405

Gly

Ala

Asn

Leu

Pro

485

Pro

Asp

Leu

His

Leu

565

Met

Ser

Ala

Asn

Pro

645

Asn

Glu

Gly

Lys

Asp

725

Gly

Leu

Val

Gln

Gln
805

Tyr

Gly

Asn

Ala

Leu

Tyr

470

Thr

Ser

Pro

Arg

Ile

550

Pro

Ile

Ile

His

Asp

630

Ile

Trp

Thr

Ser

Lys

710

Arg

Glu

Val

Pro

Pro
790

Ala

Leu

Ser

Asp

Arg

Gln

455

Leu

Asn

Leu

Met

Tyr

535

Gln

Gly

Leu

Ser

Asn

615

Gln

Pro

Ala

Pro

Ile

695

Val

Leu

Gly

Gln

Glu
775
Met

Val

Ala

Gly

Gly

Asn

440

Ala

Pro

Thr

Val

Asp

520

Arg

Val

Ser

Gln

Phe

600

Thr

Ser

Ala

Ala

Ser

680

Pro

Ser

Leu

Tyr

Met

760

Gly

Ser

Thr

Pro

Thr

Asp

425

Gln

Asn

Asp

Asn

Asp

505

Asn

Ser

Pro

Tyr

Ser

585

Thr

Ala

Phe

Asn

Phe

665

Leu

Tyr

Ile

Thr

Asn

745

Leu

Tyr

Arg

Leu

Thr

Asn

410

Val

Leu

Leu

Ser

Thr

490

Ala

Val

Met

Gln

Thr

570

Ser

Ser

Ser

Asn

Ala

650

Arg

Gly

Leu

Thr

Pro

730

Val

Ala

Lys

Gln

Ala
810

Met

Ala

Glu

Cys

Trp

Tyr

475

Tyr

Tyr

Asn

Leu

Lys

555

Tyr

Leu

Ile

Thr

Asp

635

Thr

Gly

Ser

Asp

Phe

715

Asn

Ala

His

Asp

Val
795

Tyr

Arg

Ala

Ser

Lys

Arg

460

Lys

Asp

Ile

Pro

Leu

540

Phe

Glu

Gly

Asn

Leu

620

Tyr

Asn

Trp

Gly

Gly

700

Asp

Glu

Gln

Tyr

Arg

780

Val

Gln

Gln

Tyr

Glu

Gly

445

Ser

Tyr

Tyr

Asn

Phe

525

Gly

Phe

Trp

Asn

Leu

605

Glu

Leu

Val

Ser

Phe

685

Thr

Ser

Phe

Cys

Asn

765

Met

Asp

His

Gly

Gln

Trp

430

Asn

Phe

Thr

Met

Ile

510

Asn

Asn

Ala

Asn

Asp

590

Tyr

Ala

Ser

Pro

Phe

670

Asp

Phe

Ser

Glu

Asn

750

Ile

Tyr

Glu

Asn

Gln

Gly

415

Glu

Ile

Leu

Pro

Asn

495

Gly

His

Gly

Ile

Phe

575

Leu

Ala

Met

Ala

Ile

655

Thr

Pro

Tyr

Val

Ile

735

Met

Gly

Ser

Val

Asn
815

Pro

Val

Asn

Phe

Tyr

Ala

480

Gly

Ala

His

Arg

Lys

560

Arg

Arg

Thr

Leu

Ala

640

Ser

Arg

Tyr

Leu

Ser

720

Lys

Thr

Tyr

Phe

Asn
800

Ser

Tyr
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820 825 830

Pro Ala Asn Tyr Pro Tyr Pro Leu Ile Gly Lys Ser Ala Val Thr Ser
835 840 845

Val Thr Gln Lys Lys Phe Leu Cys Asp Arg Val Met Trp Arg Ile Pro
850 855 860

Phe Ser Ser Asn Phe Met Ser Met Gly Ala Leu Thr Asp Leu Gly Gln
865 870 875 880

Asn Met Leu Tyr Ala Asn Ser Ala His Ala Leu Asp Met Asn Phe Glu
885 890 895

Val Asp Pro Met Asp Glu Ser Thr Leu Leu Tyr Val Val Phe Glu Val
900 905 910

Phe Asp Val Val Arg Val His Gln Pro His Arg Gly Val Ile Glu Ala
915 920 925

Val Tyr Leu Arg Thr Pro Phe Ser Ala Gly Asn Ala Thr Thr
930 935 940

<210> SEQ ID NO 3

<211> LENGTH: 532

<212> TYPE: PRT

<213> ORGANISM: Chimpanzee adenovirus AdY25

<220> FEATURE:

<221> NAME/KEY: SOURCE

<222> LOCATION: 1..532

<223> OTHER INFORMATION: /mol_type=“protein”
/organism="Chimpanzee adenovirus AdY25”

<400> SEQUENCE: 3

Met Met Arg Arg Ala Tyr Pro Glu Gly Pro Pro Pro Ser Tyr Glu Ser
1 5 10 15

Val Met Gln Gln Ala Met Ala Ala Ala Ala Ala Met Gln Pro Pro Leu
20 25 30

Glu Ala Pro Tyr Val Pro Pro Arg Tyr Leu Ala Pro Thr Glu Gly Arg
35 40 45

Asn Ser Ile Arg Tyr Ser Glu Leu Ala Pro Leu Tyr Asp Thr Thr Arg
50 55 60

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

Gln Asn Asp His Ser Asn Phe Leu Thr Thr Val Val Gln Asn Asn Asp
85 90 95

Phe Thr Pro Thr Glu Ala Ser Thr Gln Thr Ile Asn Phe Asp Glu Arg
100 105 110

Ser Arg Trp Gly Gly Gln Leu Lys Thr Ile Met His Thr Asn Met Pro
115 120 125

Asn Val Asn Glu Phe Met Tyr Ser Asn Lys Phe Lys Ala Arg Val Met
130 135 140

Val Ser Arg Lys Thr Pro Asn Gly Val Thr Val Thr Asp Gly Ser Gln
145 150 155 160

Asp Ile Leu Glu Tyr Glu Trp Val Glu Phe Glu Leu Pro Glu Gly Asn
165 170 175

Phe Ser Val Thr Met Thr Ile Asp Leu Met Asn Asn Ala Ile Ile Asp
180 185 190

Asn Tyr Leu Ala Val Gly Arg Gln Asn Gly Val Leu Glu Ser Asp Ile
195 200 205

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

Thr Glu Leu Val Met Pro Gly Val Tyr Thr Asn Glu Ala Phe His Pro
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225

Asp

Leu

Phe

Leu

Ala

305

Phe

Ser

Tyr

Leu

Leu

385

Ser

Gln

Ser

Ala

Ile

465

Arg

Pro

Ser

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

Ile

Ser

Gln

Asp

290

Thr

Ala

Lys

Asn

Ala

370

Leu

Leu

Val

Lys

Phe

450

Leu

Pro

Gly

Tyr

Arg
530

Val

Asn

Ile

275

Val

Ala

Ser

Ile

Val

355

Tyr

Thr

Pro

Ser

Ser

435

Thr

Val

Ala

Val

Val

515

Thr

Leu

Leu

260

Met

Asp

Ala

Pro

Val

340

Leu

Asn

Thr

Asp

Asn

420

Phe

Ser

Arg

Leu

Gln

500

Tyr

Phe

PRT

Leu

245

Leu

Tyr

Ala

Val

Ala

325

Ile

Pro

Tyr

Ser

Met

405

Tyr

Phe

Leu

Pro

Thr

485

Arg

Lys

SEQ ID NO 4
LENGTH:
TYPE :
ORGANISM: Chimpanzee adenovirus AdY25
FEATURE:
NAME/KEY: SOURCE
LOCATION:

443

230

Pro

Gly

Glu

Tyr

Ala

310

Ala

Gln

Asp

Gly

Asp

390

Met

Pro

Asn

Thr

Pro

470

Asp

Val

Ala

1..443

Gly

Ile

Asp

Glu

295

Thr

Val

Pro

Lys

Asp

375

Val

Gln

Val

Glu

His

455

Ala

His

Thr

Leu

Cys

Arg

Leu

280

Lys

Ala

Ala

Val

Ile

360

Pro

Thr

Asp

Val

Gln

440

Val

Pro

Gly

Val

Gly
520

Gly

Lys

265

Glu

Ser

Ser

Ala

Glu

345

Asn

Glu

Cys

Pro

Gly

425

Ala

Phe

Thr

Thr

Thr

505

Ile

Val

250

Arg

Gly

Lys

Thr

Ala

330

Lys

Thr

Lys

Gly

Val

410

Ala

Val

Asn

Ile

Leu

490

Asp

Val

235

Asp

Gln

Gly

Glu

Glu

315

Glu

Asp

Ala

Gly

Val

395

Thr

Glu

Tyr

Arg

Thr

475

Pro

Ala

Ala

Phe

Pro

Asn

Glu

300

Val

Ala

Ser

Tyr

Val

380

Glu

Phe

Leu

Ser

Phe

460

Thr

Leu

Arg

Pro

OTHER INFORMATION: /mol_type=“protein”

/organism="Chimpanzee adenovirus AdY25”

SEQUENCE :

4

Thr

Phe

Ile

285

Ser

Arg

Ala

Lys

Arg

365

Arg

Gln

Arg

Leu

Gln

445

Pro

Val

Arg

Arg

Arg
525

Glu

Gln

270

Pro

Ala

Gly

Glu

Asp

350

Ser

Ser

Val

Ser

Pro

430

Gln

Glu

Ser

Ser

Arg

510

Val

Ser

255

Glu

Ala

Ala

Asp

Thr

335

Arg

Trp

Trp

Tyr

Thr

415

Val

Leu

Asn

Glu

Ser

495

Thr

Leu

240

Arg

Gly

Leu

Ala

Asn

320

Glu

Ser

Tyr

Thr

Trp

400

Arg

Tyr

Arg

Gln

Asn

480

Ile

Cys

Ser

Met Ser Lys Lys Arg Ala Arg Val Asp Asp Gly Phe Asp Pro Val Tyr

1

5

10

15

Pro Tyr Asp Ala Asp Asn Ala Pro Thr Val Pro Phe Ile Asn Pro Pro

20

25

30

Phe Val Ser Ser Asp Gly Phe Gln Glu Lys Pro Leu Gly Val Leu Ser
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-continued

112

Leu

Lys

65

Lys

Ile

Ser

Leu

Thr

145

Leu

Ala

Ser

Asn

225

Ser

Lys

Leu

Ser

Ala

305

Arg

Asp

Thr

Gln

Gly

385

Asp

Trp

Asn

Arg

50

Leu

Asn

Ser

Leu

Gly

130

Val

Lys

Glu

Ile

Asp

210

Phe

Phe

Leu

Ser

Gln

290

Leu

Phe

Tyr

Asn

Ser

370

Glu

Glu

Gln

Ser

35

Leu

Gly

Ala

Leu

Asn

115

Ile

Gln

Thr

Ala

Ala

195

Gly

Asp

Asp

Thr

Asp

275

Ile

Asn

Asp

Trp

Ala

355

Lys

Thr

Lys

Trp

Phe
435

Ala

Glu

Thr

Asn

100

Val

Ser

Leu

Asp

Asn

180

Thr

Lys

Ala

Ser

Leu

260

Arg

Leu

Pro

Ser

Asn

340

Val

Thr

Thr

Asp

Thr
420

Thr

<210> SEQ ID NO

Asp

Gly

Lys

85

Met

Ser

Leu

Thr

Lys

165

Ile

Tyr

Thr

Asn

Ala

245

Trp

Asp

Gly

Ile

Asp

325

Phe

Gly

Pro

Met

Thr
405

Gly

Phe

Pro

Val

70

Ala

Ala

Thr

Gly

His

150

Gly

Ser

Leu

Arg

Asn

230

Gly

Thr

Ala

Thr

Asn

310

Gly

Arg

Phe

Lys

Pro
390
Thr

Asp

Ser

Val

55

Asp

Thr

Ala

Pro

Asn

135

Pro

Leu

Leu

Gly

Pro

215

Ala

Ala

Thr

Lys

Val

295

Asp

Val

Glu

Met

Asn

375

Met

Pro

Tyr

Tyr

40

Thr

Leu

Ala

Pro

Leu

120

Gly

Leu

Tyr

Lys

Ser

200

Ile

Met

Leu

Pro

Phe

280

Ala

Thr

Leu

Gly

Pro

360

Ser

Thr

Val

Lys

Met
440

Thr

Asp

Pro

Phe

105

Ala

Leu

Thr

Ile

Arg

185

Gly

Ile

Ala

Thr

Asp

265

Thr

Val

Val

Met

Gln

345

Asn

Ile

Leu

Ser

Asp
425

Ala

Lys

Asp

Leu

90

Tyr

Val

Gln

Phe

Asn

170

Gly

Leu

Thr

Val

Ala

250

Pro

Leu

Ala

Lys

Ser

330

Thr

Leu

Val

Thr

Thr
410

Lys

Gln

Asn

Ser

75

Ser

Asn

Phe

Thr

Ser

155

Ser

Leu

Asp

Lys

Lys

235

Gly

Ser

Cys

Ala

Ser

315

Asn

Thr

Gly

Ser

Ile
395
Tyr

Asn

Glu

Gly

60

Gly

Ile

Asn

Pro

Ser

140

Ser

Ser

Ile

Tyr

Ile

220

Leu

Asn

Pro

Leu

Val

300

Ala

Ser

Gln

Ala

Gln

380

Thr

Ser

Ile

45

Ala

Lys

Ser

Asn

Thr

125

Asn

Asn

Gly

Phe

Gly

205

Gly

Gly

Lys

Asn

Thr

285

Thr

Ile

Ser

Ser

Tyr

365

Val

Phe

Met

Thr

Val

Leu

Asn

Gly

110

Phe

Lys

Ser

Asn

Asp

190

Ser

Ala

Thr

Glu

Cys

270

Lys

Val

Val

Met

Val

350

Pro

Tyr

Asn

Thr

Phe
430

Thr

Ile

Gly

95

Thr

Asn

Leu

Ile

Arg

175

Gly

Tyr

Gly

Gly

Asp

255

Gln

Cys

Gly

Phe

Val

335

Ala

Lys

Leu

Gly

Phe
415

Ala

Leu

Ser

80

Thr

Leu

Thr

Leu

Thr

160

Gly

Asn

Asp

Leu

Leu

240

Asp

Leu

Gly

Ser

Leu

320

Gly

Tyr

Thr

Asn

Thr
400

Thr

Thr
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113 114

-continued

<211> LENGTH: 257

<212> TYPE: PRT

<213> ORGANISM: Chimpanzee adenovirus AdY25

<220> FEATURE:

<221> NAME/KEY: SOURCE

<222> LOCATION: 1..257

<223> OTHER INFORMATION: /mol_type=“protein”
/organism="Chimpanzee adenovirus AdY25”

<400> SEQUENCE: 5

Met Arg His Leu Arg Asp Leu Pro Asp Glu Lys Ile Ile Ile Ala Ser
1 5 10 15

Gly Asn Glu Ile Leu Glu Leu Val Val Asn Ala Met Met Gly Asp Asp
20 25 30

Pro Pro Glu Pro Pro Thr Pro Phe Glu Ala Pro Ser Leu His Asp Leu
35 40 45

Tyr Asp Leu Glu Val Asp Val Pro Glu Asp Asp Pro Asn Glu Glu Ala
50 55 60

Val Asn Asp Leu Phe Ser Asp Ala Ala Leu Leu Ala Ala Glu Glu Ala
65 70 75 80

Ser Ser Pro Ser Ser Asp Ser Asp Ser Ser Leu His Thr Pro Arg Pro
85 90 95

Gly Arg Gly Glu Lys Lys Ile Pro Glu Leu Lys Gly Glu Glu Met Asp
100 105 110

Leu Arg Cys Tyr Glu Glu Cys Leu Pro Pro Ser Asp Asp Glu Asp Glu
115 120 125

Gln Ala Ile Gln Asn Ala Ala Ser Gln Gly Met Gln Ala Ala Ser Glu
130 135 140

Ser Phe Ala Leu Asp Cys Pro Pro Leu Pro Gly His Gly Cys Lys Ser
145 150 155 160

Cys Glu Phe His Arg Leu Asn Thr Gly Asp Lys Ala Val Leu Cys Ala
165 170 175

Leu Cys Tyr Met Arg Ala Tyr Asn His Cys Val Tyr Ser Pro Val Ser
180 185 190

Asp Ala Asp Asp Glu Thr Pro Thr Thr Glu Ser Thr Ser Ser Pro Pro
195 200 205

Glu Ile Gly Thr Ser Pro Pro Glu Asn Ile Val Arg Pro Val Pro Val
210 215 220

Arg Ala Thr Gly Arg Arg Ala Ala Val Glu Cys Leu Asp Asp Leu Leu
225 230 235 240

Gln Ala Gly Asp Glu Pro Leu Asp Leu Cys Thr Arg Lys Arg Pro Arg
245 250 255

<210> SEQ ID NO 6

<211> LENGTH: 187

<212> TYPE: PRT

<213> ORGANISM: Chimpanzee adenovirus AdY25

<220> FEATURE:

<221> NAME/KEY: SOURCE

<222> LOCATION: 1..187

<223> OTHER INFORMATION: /mol_type=“protein”
/organism="Chimpanzee adenovirus AdY25”

<400> SEQUENCE: 6

Met Glu Ile Trp Thr Ile Leu Glu Asp Leu His Lys Thr Arg Gln Leu
1 5 10 15

Leu Glu Asn Ala Ser Asn Gly Val Ser His Leu Trp Arg Phe Cys Phe
20 25 30
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-continued

116

Gly

Glu

Leu

65

Leu

Ala

Tyr

Gln

Thr

145

Arg

Arg

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

Gly

Gln

50

Asn

Asp

Phe

Gln

Arg

130

Leu

Arg

Ala

Asp

Phe

Leu

Phe

Leu

Leu

115

Leu

Lys

Gln

Gly

Leu

Glu

Gly

Thr

Leu

100

Asp

Asn

Ile

Gln

Leu

180

PRT

Ala

Val

His

Thr

85

Asp

Phe

Ala

Leu

Gln

165

Asp

SEQ ID NO 7
LENGTH:
TYPE :
ORGANISM: Chimpanzee adenovirus AdY25
FEATURE:
NAME/KEY: SOURCE
LOCATION:

499

Lys

Ile

Gln

70

Pro

Lys

Leu

Ile

Asn

150

Arg

Pro

1..499

Leu

Leu

55

Thr

Gly

Trp

Ala

Ser

135

Leu

Gln

Pro

Val

Arg

His

Arg

Ser

Val

120

Gly

Gln

Gln

Ala

Tyr

Glu

Phe

Ser

Gln

105

Ala

Tyr

Glu

Glu

Glu
185

Arg

Cys

Asn

Thr

90

Glu

Leu

Leu

Ser

Glu

170

Glu

Ala

Pro

Gln

75

Ala

Thr

Trp

Pro

Pro

155

Asp

Glu

Lys

Gly

60

Arg

Ala

His

Arg

Val

140

Arg

Gln

OTHER INFORMATION: /mol_type=“protein”

/organism="Chimpanzee adenovirus AdY25”

SEQUENCE :

Met Glu Ser Arg

1

Ser

Leu

Ser

Ala

65

Ser

Leu

Arg

Thr
145

Lys

Ser

Arg

Pro

50

Ala

Gly

Thr

Asp

Lys

130

Asp

Thr

Tyr

Ser

Leu

35

Gly

Gly

Gly

Arg

Glu

115

Arg

Glu

Cys

Ala

Phe

20

Leu

Glu

Gly

Gly

Ser

100

Thr

Pro

Val

Trp

Lys
180

7

Asn

5

Val

Ala

Ser

Gly

Gly

Ser

Asn

Glu

Ser

Leu

165

Leu

Pro

Glu

Gly

Gln

Ser

70

Val

Ser

His

Thr

Val

150

Glu

Ala

Phe

Asn

Thr

Gly

55

Arg

Ala

Gly

Arg

Val

135

Met

Pro

Leu

Gln

Met

Ala

40

Thr

Arg

Asp

Arg

Thr

120

Trp

His

Glu

Arg

Gln

Glu

25

Thr

Pro

Glu

Leu

Glu

105

Glu

Trp

Glu

Asp

Pro
185

Gly

10

Ile

Arg

Thr

Pro

Phe

90

Arg

Leu

His

Arg

Asp

170

Asp

Leu

Pro

His

Ser

Glu

75

Pro

Gly

Thr

Glu

Phe
155

Trp

Lys

Pro

Ala

Ser

Pro

60

Ser

Glu

Ile

Val

Val

140

Ser

Glu

Lys

Gln

45

Leu

Ile

Val

Phe

Thr

125

Gln

Ala

Glu

Ala

Pro

Glu

45

Ala

Arg

Leu

Lys

Gly

125

Gln

Leu

Val

Tyr

Asp

Phe

Val

Ala

Ser

110

Trp

Pro

Arg

Glu

Gly

Glu

30

Asp

Ala

Pro

Arg

Arg

110

Leu

Ser

Glu

Ala

Lys
190

Tyr

Asp

Arg

Phe

95

Arg

Lys

Leu

Gln

Asn
175

Phe

15

Cys

Pro

Ala

Gly

Arg

Glu

Met

Thr

Gln

Ile
175

Ile

Ser

Ala

Ala

80

Phe

Asp

Ser

Asp

Arg

160

Pro

Leu

Asn

Glu

Ala

Pro

80

Val

Arg

Ser

Gly

Val
160

Arg

Thr
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117 118

-continued

Lys Leu Ile Asn Ile Arg Asn Ala Cys Tyr Ile Ser Gly Asn Gly Ala
195 200 205

Glu Val Glu Ile Cys Leu Gln Glu Arg Val Ala Phe Arg Cys Cys Met
210 215 220

Met Asn Met Tyr Pro Gly Val Val Gly Met Asp Gly Val Thr Phe Met
225 230 235 240

Asn Met Arg Phe Arg Gly Asp Gly Tyr Asn Gly Thr Val Phe Met Ala
245 250 255

Asn Thr Lys Leu Thr Val His Gly Cys Ser Phe Phe Gly Phe Asn Asn
260 265 270

Thr Cys Ile Glu Ala Trp Gly Gln Val Gly Val Arg Gly Cys Ser Phe
275 280 285

Ser Ala Asn Trp Met Gly Val Val Gly Arg Thr Lys Ser Met Leu Ser
290 295 300

Val Lys Lys Cys Leu Phe Glu Arg Cys His Leu Gly Val Met Ser Glu
305 310 315 320

Gly Glu Ala Arg Ile Arg His Cys Ala Ser Thr Glu Thr Gly Cys Phe
325 330 335

Val Leu Cys Lys Gly Asn Ala Lys Ile Lys His Asn Met Ile Cys Gly
340 345 350

Ala Ser Asp Glu Arg Gly Tyr Gln Met Leu Thr Cys Ala Gly Gly Asn
355 360 365

Ser His Met Leu Ala Thr Val His Val Ala Ser His Ala Arg Lys Pro
370 375 380

Trp Pro Glu Phe Glu His Asn Val Met Thr Arg Cys Asn Met His Leu
385 390 395 400

Gly Ser Arg Arg Gly Met Phe Met Pro Tyr Gln Cys Asn Leu Asn Tyr
405 410 415

Val Lys Val Leu Leu Glu Pro Asp Ala Met Ser Arg Val Ser Leu Thr
420 425 430

Gly Val Phe Asp Met Asn Val Glu Val Trp Lys Ile Leu Arg Tyr Asp
435 440 445

Glu Ser Lys Thr Arg Cys Arg Ala Cys Glu Cys Gly Gly Lys His Ala
450 455 460

Arg Phe Gln Pro Val Cys Val Glu Val Thr Glu Asp Leu Arg Pro Asp
465 470 475 480

His Leu Val Leu Ser Cys Thr Gly Thr Glu Phe Gly Ser Ser Gly Glu
485 490 495

Glu Ser Asp

<210> SEQ ID NO 8

<211> LENGTH: 142

<212> TYPE: PRT

<213> ORGANISM: Chimpanzee adenovirus AdY25

<220> FEATURE:

<221> NAME/KEY: SOURCE

<222> LOCATION: 1..142

<223> OTHER INFORMATION: /mol_type=“protein”
/organism="Chimpanzee adenovirus AdY25”

<400> SEQUENCE: 8

Met Ser Gly Ser Gly Ser Phe Glu Gly Gly Val Phe Ser Pro Tyr Leu
1 5 10 15

Thr Gly Arg Leu Pro Ser Trp Ala Gly Val Arg Gln Asn Val Met Gly
20 25 30
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-continued

120

Ser

Thr

Ala

65

Gly

Ala

Ala

Gln

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

Thr

Tyr

50

Ala

Tyr

Ser

Leu

Glu
130

Val

Ala

Ala

Tyr

Leu

Thr

115

Gln

Asp

Thr

Ser

Gly

Asn

100

Gln

Thr

PRT

Gly

Leu

Ala

Thr

85

Glu

Arg

Arg

SEQ ID NO 9
LENGTH:
TYPE :
ORGANISM: Chimpanzee adenovirus AdY25
FEATURE:
NAME/KEY: SOURCE
LOCATION:

449

Arg

Ser

Ala

70

Leu

Glu

Leu

Ala

1..449

Pro

Ser

55

Ser

Val

Lys

Gly

Ala
135

Val

Ser

Ala

Ala

Leu

Glu

120

Val

Gln

Ser

Val

Asn

Leu

105

Leu

Ala

Pro

Val

Arg

Ser

90

Leu

Thr

Thr

Ala

Asp

Gly

75

Ser

Leu

Gln

Val

Asn

Ala

60

Met

Ser

Met

Gln

Lys
140

OTHER INFORMATION: /mol_type=“protein”

/organism="Chimpanzee adenovirus AdY25”

SEQUENCE :

Met Glu Thr Lys

1

Asp

Leu

Gly

Pro

65

Ala

Gln

Asn

Leu

Glu

145

Tyr

Gly

Pro

Pro

Tyr
225

Glu

His

Pro

50

Gln

Val

Thr

Phe

Ala

130

Val

His

Lys

Ala

Pro
210

Ala

Pro

Arg

35

Asp

Ser

Glu

Leu

Ala

115

Glu

Ala

Leu

Ser

Pro
195

Ser

Pro

Glu

20

Asp

Pro

Ser

His

Ser

100

Ser

Leu

Pro

Gln

Gln
180
Glu

Glu

Gly

9

Gly

5

Ala

Gly

Gly

Gln

Ile

85

Lys

Leu

Val

Leu

Pro

165

Leu

Thr

Leu

Ile

Arg

His

Asp

Cys

Pro

70

Thr

Met

Gln

Arg

Leu

150

Val

Leu

Val

Lys

Glu
230

Arg

Pro

His

Ala

55

Ala

Glu

Pro

Glu

Glu

135

Arg

Ile

Arg

Phe

Ala
215

Gly

Arg

Arg

Pro

40

Gly

Lys

Leu

Met

Leu

120

Asn

Glu

Gly

Asn

Phe
200

Trp

Thr

Ser

Lys

25

Asp

Arg

Arg

Trp

Ala

105

Leu

Met

Asp

Val

Leu

185

Ile

Glu

Phe

Gly

Arg

Ala

Pro

Gly

Asp

90

Asp

Ser

His

Gly

Ile

170

Leu

Ala

Met

Val

Ala

Pro

Asp

Ser

Gly

Arg

Gly

Leu

Val

Ser

155

Tyr

Ser

Pro

Gln

Pro
235

Val

Ala

Ala

Ser

60

Leu

Leu

Leu

Gly

Arg

140

Cys

Gly

Ala

Gln

Ile
220

Gln

Ser

45

Ala

Ala

Thr

Ala

Val

125

Ser

Phe

Arg

Ala

45

Gly

Leu

Glu

Lys

Gly

125

Glu

Leu

Pro

Gln

Val
205

Cys

Ser

Ser

Ala

Met

Asn

Gln

110

Ala

Lys

Asp

Arg

30

Ala

Ala

Asp

Leu

Pro

110

Glu

Met

Ser

Thr

Leu
190
Asp

Glu

Gly

Thr

Ala

Gly

Asn

95

Leu

Gln

Gln

15

Ala

Leu

Leu

Arg

Leu

95

Leu

Arg

Met

Leu

Gly

175

Ile

Met

Gly

Thr

Leu

Ala

Ala

80

Pro

Glu

Leu

Pro

Pro

Glu

Leu

Asp

Gln

Lys

Leu

Asn

Asn

160

Cys

Ser

Ile

Asn

Leu
240
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-continued

122

Arg

Asn

Gly

His

305

Lys

Gln

Ile

Cys

385

Gln

Asn

Leu

Lys

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

Pro

Tyr

Gly

His

290

Asp

Asn

Ile

Leu

Ser

370

Tyr

Trp

Ile

Asn

Lys

Asp

Pro

275

Lys

Lys

Met

Gln

Asn

355

Leu

Asp

Ser

Gln

Asp
435

Phe

Val

260

Ile

Gly

Phe

Asn

Ala

340

Arg

Leu

Trp

Tyr

Ala

420

Arg

PRT

Ile

245

Ser

Ala

Val

Pro

Pro

325

Lys

Phe

Leu

Val

Leu

405

His

Asp

SEQ ID NO 10
LENGTH:
TYPE :
ORGANISM: Chimpanzee adenovirus AdY25
FEATURE:
NAME/KEY: SOURCE
LOCATION:

1196

Lys

Asp

Ile

Ala

Lys

310

Arg

Met

Val

Lys

Ile

390

His

Leu

Arg

1..1196

Met

Pro

Ile

Lys

295

Cys

Arg

His

Asn

Asp

375

Tyr

Pro

Tyr

Trp

Ala

Arg

Met

280

Phe

Thr

Asp

Leu

Thr

360

Ile

Asn

Arg

Arg

Ser
440

Tyr

Asn

265

Asp

Phe

Gly

Leu

Ile

345

Tyr

Val

Thr

Asp

Val

425

Arg

Asp

250

Val

Glu

His

Tyr

Gly

330

Ser

Thr

Gln

Thr

Gly

410

Leu

Ala

Asp

Phe

Cys

Ala

Thr

315

Gly

Pro

Lys

His

Pro

395

Leu

Glu

Tyr

Leu

Ala

Met

Phe

300

Val

Asn

Arg

Gly

His

380

Glu

Met

Lys

Arg

OTHER INFORMATION: /mol_type=“protein”

/organism="Chimpanzee adenovirus AdY25”

<400> SEQUENCE:

Met

1

Ser

Pro

Ala

Ser

65

Gln

Gly

Lys

Asn

Ala

Asp

Gly

Ala

50

Ser

Pro

Thr

Tyr

Arg

10

Leu Val Gln

Pro

Ala

35

Pro

Pro

Pro

Leu

His

115

Ala

Gly

20

Val

Ala

Pro

Lys

Gln

100

Leu

Pro

5

Arg

Pro

Ser

Leu

Lys

85

Ala

Asp

Pro

Thr

Gln

Glu

Gly

Leu

70

Lys

Ile

Leu

Leu

His

Pro

Pro

Pro

55

Thr

Arg

Asp

Pro

Pro

Gly

Ser

Thr

40

Arg

Met

Gly

Val

Arg
120

Thr

Ser

Arg

Arg

Ala

Glu

Thr

Ala

105

Ala

Asp

Arg

10

Arg

Ala

Ala

Glu

Val

90

Thr

Leu

Leu

Gly

Arg

Arg

Ser

Ala

75

Val

Asn

Glu

Thr

Leu

Ser

Arg

Ala

60

Pro

Thr

Gly

Lys

Pro

Thr

Gln

Glu

285

Pro

Leu

Ile

Met

Leu

365

Ala

His

Pro

Ile

Ala
445

His

Arg

Arg

45

Ala

Pro

Pro

Ala

Leu

125

Gln

Gln

Ala

270

Asn

Ser

Val

Ala

His

350

Pro

Leu

Glu

Met

His

430

Arg

Pro

Gln

30

Arg

Arg

Pro

Gln

Val

110

Leu

Arg

Asp

255

Ala

Leu

Lys

Val

Asn

335

Pro

Val

Arg

Ala

Tyr

415

Arg

Lys

Glu

15

Ser

Ala

Arg

Ser

Gly

95

Glu

Gln

Leu

His

Ala

Gly

Leu

Leu

320

Leu

Ser

Ala

Pro

Leu

400

Leu

Val

Ile

Ala

Ser

Pro

Ala

Pro

80

His

Ile

Val

Arg
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123

-continued

124

Thr
145
Ala

Thr

Gln

Arg

225

Ala

Asn

Thr

Gly

Ser

305

Leu

Thr

Arg

Ala

Asp

385

Lys

Asn

Ala

Ala

Ala

465

Asp

Thr

Ala

Phe

Glu
545

130

Leu

Arg

Thr

His

Lys

210

Cys

Arg

Trp

Glu

Ser

290

Gly

Lys

Pro

Leu

Asn

370

Pro

Gly

Gly

Glu

Gly

450

Tyr

Asp

Phe

Leu

Tyr
530

Glu

Asp

Ala

Ile

Glu

195

Gly

Glu

Arg

Trp

Arg

275

Phe

Asp

Trp

Glu

Gln

355

Pro

Asp

Arg

Phe

Val

435

Lys

Lys

Ile

Ala

Pro
515

Met

Tyr

Ser

Glu

Glu

180

Met

Thr

His

Arg

Gln

260

Leu

Gly

Asp

Asp

Lys

340

Thr

His

Glu

Pro

Asp

420

Pro

Ile

Lys

Asp

Leu
500
Val

Leu

Trp

Ser

Val

165

Ala

Gln

Gln

Cys

His

245

Glu

Phe

Lys

Arg

Arg

325

Met

Ala

Leu

Leu

Arg

405

Glu

Gln

Leu

Arg

Phe

485

Thr

Glu

Gly

Lys

Gly

150

Trp

Glu

Ala

Val

Gly

230

Phe

Ile

Leu

Gln

Leu

310

Trp

Ala

Leu

Ala

Thr

390

Phe

Ile

Pro

Phe

Thr

470

Lys

His

Lys

Ser

Asp
550

135 140

Leu Arg Ala Leu Val Leu Ala Leu Arg
155

Thr Cys Leu Pro Arg Gly Leu Val Ser
170 175

Glu Gly Gln Ala Asp His His Asp Val
185 190

Pro Arg Leu His Phe Pro Leu Lys Phe
200 205

Gln Leu Val Gln His Val His Pro Val
215 220

Arg Leu Tyr Lys His Lys His Glu Cys
235

Tyr Phe His His Ile Asn Ser His Ser
250 255

Gln Phe Phe Pro Ile Gly Ser His Pro
265 270

Thr Tyr Asp Val Glu Thr Tyr Thr Trp
280 285

Leu Val Pro Phe Met Leu Val Met Lys
295 300

Val Glu Leu Ala Leu Asp Leu Ala Leu
315

His Gly Asp Pro Arg Thr Phe Tyr Cys
330 335

Val Gly Gln Gln Phe Arg Gln Tyr Arg
345 350

Ala Val Asp Leu Trp Thr Ser Phe Leu
360 365

Asp Trp Ala Leu Glu Gln His Gly Leu
375 380

Tyr Glu Glu Leu Lys Lys Leu Pro His
395

Val Glu Leu Tyr Ile Val Gly His Asn
410 415

Val Leu Ala Ala Gln Val Ile Asn Asn
425 430

Phe Arg Ile Thr Arg Asn Phe Met Pro
440 445

Asn Asp Val Thr Phe Ala Leu Pro Asn
455 460

Asp Phe Gln Leu Trp Glu Gln Gly Gly
475

His Gln Phe Leu Lys Val Met Val Arg
490 495

Thr Ser Leu Arg Lys Ala Ala Gln Ala
505 510

Gly Cys Cys Ala Tyr Lys Ala Val Asn
520 525

Tyr Arg Ala Asp Gln Asp Gly Phe Pro
535 540

Arg Glu Glu Phe Leu Leu Asn Arg Glu
555

Pro

160

Met

Val

Leu

Gln

Ser

240

Ser

Arg

Met

Leu

Gln

320

Val

Asp

Arg

Ser

Val

400

Ile

Arg

Arg

Pro

Cys

480

Asp

Tyr

Gln

Leu

Leu
560



US 9,714,435 B2

125

-continued

126

Trp

Asp

Leu

His

625

Thr

Tyr

Gly

Ala

Tyr

705

Leu

Phe

Pro

Pro

Asn

785

Phe

Ala

Ile

Leu

Leu

865

Leu

Glu

Ser

Thr

Lys

Tyr

Gln

Ala

610

Ala

Asn

Val

Ile

Ser

690

Glu

Ala

Thr

Pro

Leu

770

Arg

Pro

Ala

Ala

Asp

850

Lys

Glu

Tyr

Glu

Pro
930

Asp

Val

Gln

Cys

Asp

595

His

Ile

Leu

Arg

Leu

675

Ala

Arg

Thr

Ile

Phe

755

Arg

Gly

Glu

Lys

Lys

835

Asn

Gly

Thr

Leu

Asp

915

Gly

Glu

Asp

Lys

Ala

580

Ser

Phe

Phe

Gly

Ala

660

Glu

Leu

Ala

Ser

Asp

740

Cys

Gly

Trp

Trp

Glu

820

Leu

Lys

Ile

Asp

Pro

900

Glu

His

Gly

Asn

Gly

565

Leu

Tyr

Asn

Arg

Pro

645

Ser

Glu

Thr

Leu

Ile

725

Ala

Ser

Glu

Gln

Lys

805

Arg

Leu

Lys

Ser

Asn

885

Gln

Gln

Val

Asp

Asp
965

Gln

Asp

Ala

Ile

Gln

630

Gly

Ile

Pro

His

Ala

710

Ser

Asp

Arg

Val

Val

790

Cys

Ala

Ser

Ile

Ala

870

Leu

Gln

Gly

Ala

Met

950

Arg

Leu Lys Tyr Asp Ile Ile Gln Glu Thr
570 575

Val Leu Val Thr Ala Glu Leu Val Ala
585 590

His Phe Ile Arg Asp Ser Val Gly Leu
600 605

Phe Gln Arg Pro Thr Ile Ser Ser Asn
615 620

Ile Val Tyr Arg Ala Glu Lys Pro Ser
635

Leu Leu Ala Pro Ser His Glu Leu Tyr
650 655

Arg Gly Gly Arg Cys Tyr Pro Thr Tyr
665 670

Leu Tyr Val Tyr Asp Ile Cys Gly Met
680 685

Pro Met Pro Trp Gly Thr Pro Leu Ser
695 700

Val Arg Glu Trp Gln Ala Ser Leu Asp
715

Tyr Phe Asp Pro Asp Leu Leu Pro Gly
730 735

Pro Pro Asp Glu Val Met Leu Asp Pro
745 750

Lys Gly Gly Arg Leu Cys Trp Thr Asn
760 765

Ala Thr Ser Val Asp Leu Ile Thr Leu
775 780

Arg Ile Val Pro Asp Glu Met Thr Thr
795

Val Ala Arg Glu Tyr Val Gln Leu Asn
810 815

Asp Lys Glu Lys Asn Gln Thr Met Arg
825 830

Asn Ala Leu Tyr Gly Ser Phe Ala Thr
840 845

Val Phe Ser Asp Gln Met Asp Glu Gly
855 860

Gly Thr Val Asn Ile Lys Ser Ser Ser
875

Ser Ala Glu Val Met Pro Ala Phe Glu
890 895

Leu Ala Leu Leu Asp Ser Asp Pro Glu
905 910

Pro Ala Pro Phe Tyr Thr Pro Pro Ala
920 925

Tyr Thr Tyr Lys Pro Ile Thr Phe Leu
935 940

Cys Leu His Thr Leu Glu Lys Val Asp
955

Tyr Pro Ser His Val Ala Ser Phe Val
970 975

Leu

Lys

Pro

Ser

Arg

640

Asp

Ile

Tyr

Pro

Asp

720

Ile

Leu

Glu

His

Val

800

Ile

Ser

Lys

Leu

Phe

880

Arg

Asp

Gly

Asp

Pro
960

Leu
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127

-continued

128

Ala Trp Thr Arg Ala Phe Val Ser Glu Trp Ala Gly Phe Leu

980 985

990

Glu Asp Arg Gly Thr Pro Leu Glu Asp Arg Pro Ile Lys Ser
1005

995 1000

Gly Asp Thr Asp Ser Leu Phe Val Thr Gln Arg Gly
1010 1015 1020

Glu Thr Lys Gly Lys Lys Arg Ile Lys Lys Asn Gly
1025 1030 1035

Phe Asp Pro Asp Gln Pro Asp Leu Thr Trp Leu Val
1045 1050

Val Cys Ala His Cys Gly Ala Asp Ala Tyr Ala Pro
1060 1065

His

Gly

Glu

Asp

Glu

Lys

Cys

Ser

Tyr

Val

Leu

Leu

Glu

Glu

Tyr

Met

Val

1040

Thr

1055

Val

1070

Leu Ala Pro Lys Leu Tyr Ala Leu Lys Ser Leu Leu Cys Pro
1085

1075 1080

Gly Gln Thr Ser Lys Gly Lys Leu Arg Ala Lys Gly
1090 1095 1100

Ala Leu Asn Tyr Glu Leu Met Val Asn Cys Tyr Leu
1105 1110 1115

Gly Ala Asp Arg Glu Arg Phe Ser Thr Ser Arg Met
1125 1130

Thr Leu Ala Ser Ala Gln Pro Gly Ala His Pro Phe
1140 1145

His

Ala

Ser

Thr

Ala

Asp

Leu

Ala

Ala

Ala

Lys

Phe

Cys

Glu

Gln

1120

Arg

1135

Val Thr Glu
1150

Thr Thr Leu Thr Arg Thr Leu Arg Pro Trp Lys Asp Arg Thr Leu Ala

1155 1160

1165

Ala Leu Asp Ala His Arg Leu Val Pro Tyr Ser Arg Ser Arg Pro Asn

1170 1175 1180

Pro Arg Asn Glu Glu Val Cys Trp Ile Glu Met Pro
1185 1190 1195

<210> SEQ ID NO 11

<211> LENGTH: 646

<212> TYPE: PRT

<213> ORGANISM: Chimpanzee adenovirus AdY25

<220> FEATURE:

<221> NAME/KEY: SOURCE

<222> LOCATION: 1..646

<223> OTHER INFORMATION: /mol_type=“protein”
/organism="Chimpanzee adenovirus AdY25”

<400> SEQUENCE: 11

Met Ala Leu Ser Ile His Asp Cys Ala Arg Leu Thr
1 5 10

Pro Thr Met Asn Tyr Phe Leu Pro Leu Arg Asn Ile
20 25

Arg Glu Phe Pro Arg Ala Ser Thr Thr Ala Ala Gly
35 40

Ser Arg Tyr Ile Tyr Gly Tyr His Arg Thr Met Leu
50 55 60

Pro Gly Ala Pro Ala Thr Glu Arg Trp Pro Leu Tyr
65 70 75

Pro His Phe Leu Ile Gly Tyr Gln Tyr Leu Val Arg
85 90

Tyr Ile Phe Asp Thr Arg Ala Tyr Ser Arg Leu Lys
100 105

Val Arg Pro Gly His Gln Thr Val Asn Trp Ser Val
115 120

Gly

Trp

Ile

45

Glu

Arg

Thr

Tyr

Met
125

Gln

Asn

30

Thr

Asp

Gln

Cys

His

110

Ala

Thr

15

Arg

Trp

Leu

Pro

Asn
95

Glu

Asn

Val

Val

Met

Ala

Pro

80

Asp

Leu

Cys
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-continued

130

Ser

Asp

145

Arg

Leu

Arg

Ala

Asp

225

Asn

Ala

Ala

Ser

Ala

305

Gly

Glu

Arg

Pro

Glu

385

Ala

Ser

Ala

Arg

Leu
465

Glu

Ala

Phe

Tyr

130

Phe

Val

Thr

Leu

Trp

210

Leu

Phe

Glu

Phe

Leu

290

Leu

Gly

Thr

Leu

Pro

370

Glu

Thr

Ala

Met

Arg

450

Asn

Val

Gly

Phe

Glu
530

Met

Thr

Gln

Val

Arg

Met

195

Gly

Val

Ile

Glu

Val

275

Arg

Ser

Val

Met

Pro

355

Pro

Glu

Ile

Arg

Glu

435

Trp

Tyr

Glu

Val

Ser
515

Arg

Thr

Ile

Thr

Ala

Met

180

Gln

Met

Leu

Thr

Thr

260

Gln

Gly

Leu

Phe

Arg

340

Val

Glu

Val

Ala

Asn

420

Arg

Ile

Leu

Leu

Val
500
Gln

Ala

Glu

Asn

Thr

Asp

165

His

Asp

Ala

Leu

Ser

245

Val

Arg

Val

Pro

Thr

325

Arg

Arg

Glu

Glu

Glu

405

Ser

Leu

Met

Tyr

Asn

485

Val

Leu

Gly

Ile

Thr

Leu

150

Leu

Gly

Tyr

Asp

Ala

230

Ser

Leu

Phe

Pro

Asn

310

Leu

Arg

Arg

Glu

Glu

390

Leu

Gln

Glu

Tyr

Gln

470

Leu

Tyr

Met

Arg

Ala

Gly

135

Thr

Ala

Arg

Tyr

Arg

215

Thr

Ile

Ser

Ser

Thr

295

Gly

Arg

Arg

Arg

Val

375

Leu

Ile

Phe

Ala

Phe

455

Arg

Ala

Ser

Gly

Gly

535

Tyr

Ala

Gln

Leu

Ala

Lys

200

Leu

Ile

Ala

Leu

Asp

280

Gly

Asp

Pro

Gly

Arg

360

Glu

Pro

Arg

Phe

Leu

440

Phe

Leu

Gln

Arg

Arg

520

Asp

Gln

Tyr

Ile

Val

Gly

185

Asp

Arg

Arg

Arg

Pro

265

Pro

Gln

Pro

Arg

Glu

345

Arg

Glu

Gly

Leu

Asn

425

Gly

Val

Cys

Val

Val
505
Ile

Leu

Asp

His

Gln

Gln

170

Glu

Leu

Ile

Arg

Pro

250

Cys

Val

Leu

Pro

Glu

330

Thr

Arg

Met

Ala

Leu

410

Phe

Asp

Thr

Asn

Val

490

Trp

Ser

Gln

Asn

Arg

Gln

155

Pro

Glu

Ala

Gln

Leu

235

Ala

Asp

Asp

Ile

Gly

315

Asp

Ile

Pro

Leu

Phe

395

Glu

Ala

Val

Glu

Tyr

475

Met

Asn

Asn

Glu

Ser

Phe

140

Ala

Gln

Glu

Arg

Gln

220

Arg

Pro

Cys

Leu

Arg

300

His

Gly

Glu

Pro

Val

380

Glu

Glu

Val

Ser

His

460

Ala

Arg

Glu

Asp

Glu
540

Gly

Val Asp Phe

Ile

Arg

Val

Cys

205

Ala

Thr

Gln

Asp

Glu

285

Cys

Leu

Arg

Arg

Pro

365

Glu

Arg

Glu

Asp

Glu

445

Ile

Val

Ala

Ala

Leu
525

Glu

Asp

Leu

Gly

Pro

190

Gln

Gly

Ala

His

Trp

270

Thr

Ile

Glu

Ala

Phe

350

Pro

Glu

Glu

Leu

Phe

430

Met

Ala

Phe

Arg

Gly

510

Ala

Ile

Val

Ala

Phe

175

Val

Asp

Pro

Tyr

Asp

255

Leu

Leu

Val

Met

Val

335

Ile

Pro

Glu

Val

Thr

415

Tyr

Pro

Thr

Thr

Asp

495

Met

Ala

Glu

Gln

Asp

Glu

160

Gly

Glu

His

Lys

Phe

240

Pro

Glu

Arg

Ser

Arg

320

Thr

Asp

Pro

Glu

Arg

400

Val

Glu

Leu

Thr

Arg

480

Pro

Asn

Thr

Gln

Glu



131

US 9,714,435 B2

-continued

132

545

Ile

Leu

Arg

Leu

Leu

625

Arg

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

Leu

Ser

Gln

Arg

610

Pro

Pro

Arg

Phe

Ile

595

Ala

Pro

Arg

Gln

Arg

580

Gln

Gln

Leu

Arg

PRT

Ala

565

Phe

Asp

Tyr

Pro

Arg
645

SEQ ID NO 12
LENGTH:
TYPE :
ORGANISM: Chimpanzee adenovirus AdY25
FEATURE:
NAME/KEY: SOURCE
LOCATION:

396

550

Ala

Lys

Val

Gln

Pro

630

Phe

1..396

Val

Leu

Asn

Asn

615

Gly

Asn

Thr

Arg

600

Leu

Pro

Asp

Gly

585

Arg

Pro

Glu

Thr

570

Pro

Val

Ala

Pro

555

Glu

Val

Val

Arg

Pro
635

Ile

Ala

Ala

Gly

620

Leu

OTHER INFORMATION: /mol_type=“protein”

/organism="Chimpanzee adenovirus AdY25”

<400> SEQUENCE:

Met
1
Gln
Gln
Gly
Leu
65

Met

Arg

Arg

Arg

145

Thr

Asp

Ala

Arg

225

Asp

His

Gln

Gln

Gln

50

Ala

Lys

Asp

Ala

Asp

130

Ala

Lys

Leu

Leu

Gln

210

Glu

Leu

Pro

Pro

Gln

35

Thr

Arg

Arg

Arg

Gly

115

Glu

His

Glu

Ile

Leu
195
Leu

Ala

Val

Val

Pro

20

Leu

Ser

Leu

Asp

Ser

100

Arg

Asp

Val

Glu

Ala

180

Glu

Phe

Leu

Asn

12

Leu

Pro

Pro

Gln

Gly

Ala

85

Gly

Glu

Phe

Ala

Ser

165

Arg

Ala

Leu

Leu

Ile

Arg

Pro

Ala

Tyr

Ala

70

Arg

Glu

Leu

Glu

Ala

150

Asn

Glu

Ile

Val

Asn
230

Leu

Gln

Gln

Thr

Asp

55

Ser

Glu

Glu

Arg

Ala

135

Ala

Phe

Glu

Val

Val
215

Ile

Gln

Met

Pro

Thr

40

His

Ser

Ala

Pro

Arg

120

Asp

Asn

Gln

Val

Gln

200

Gln

Thr

Ser

Arg

Ala

Ala

Leu

Pro

Tyr

Glu

105

Gly

Glu

Leu

Lys

Thr

185

Asn

His

Glu

Ile

Pro

10

Leu

Ala

Ala

Glu

Val

Glu

Leu

Leu

Val

Ser

170

Leu

Pro

Ser

Pro

Val

His

Leu

Ala

Leu

Arg

75

Pro

Met

Asp

Thr

Thr

155

Phe

Gly

Thr

Arg

Glu
235

Val

His

Pro

Ala

Glu

60

His

Lys

Arg

Arg

Gly

140

Ala

Asn

Leu

Ser

Asp
220

Gly

Gln

Asp

Phe

His

605

Ala

Pro

Pro

Pro

Val

45

Glu

Pro

Gln

Ala

Lys

125

Ile

Tyr

Asn

Met

Lys

205

Asn

Arg

Glu

Ser

Thr

590

Ala

Asp

Pro

Pro

Pro

30

Ser

Gly

Arg

Asn

Ala

110

Arg

Ser

Glu

His

His

190

Pro

Glu

Trp

Arg

Val

575

Gln

Ser

Val

Gly

Pro

15

Gln

Gly

Glu

Val

Leu

95

Arg

Val

Pro

Gln

Val

175

Leu

Leu

Ala

Leu

Gly

560

Glu

Arg

Leu

Pro

Ala
640

Gln

Gln

Ala

Gly

Gln

80

Phe

Phe

Leu

Ala

Thr

160

Arg

Trp

Thr

Phe

Leu
240

Leu
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133

-continued

134

Pro

Gly

Asp

Leu

Glu

Arg

Asp
385

245 250

Leu Ser Glu Lys Leu Ala Ala Ile Asn Phe Ser
260 265

Lys Tyr Tyr Ala Arg Lys Ile Tyr Lys Thr Pro
275 280

Lys Glu Val Lys Ile Asp Gly Phe Tyr Met Arg
290 295 300

Leu Thr Leu Ser Asp Asp Leu Gly Val Tyr Arg
310 315

Arg Ala Val Ser Ala Ser Arg Arg Arg Glu Leu
325 330

Met His Ser Leu Gln Arg Ala Leu Thr Gly Ala
340 345

Ser Tyr Phe Asp Met Gly Ala Asp Leu His Trp
355 360

Ala Leu Glu Ala Ala Gly Gly Pro Pro Tyr Ile
370 375 380

Glu Val Asp Glu Glu Gly Glu Tyr Leu Glu Asp
390 395

<210> SEQ ID NO 13

<211> LENGTH: 589

<212> TYPE: PRT

<213> ORGANISM: Chimpanzee adenovirus AdY25
<220> FEATURE:

<221> NAME/KEY: SOURCE

<222> LOCATION: 1..589

<223> OTHER INFORMATION: /mol_type=“protein”

/organism="Chimpanzee adenovirus AdY25”

<400> SEQUENCE: 13

Met

1

Ser

Gln

Gln

Ser

65

Leu

Asn

Thr

Arg

Asn

145

Asp

Pro

Ser

Gln Gln Gln Pro Pro Pro Asp Pro Ala Met Arg
5 10

Gln Pro Ser Gly Ile Asn Ser Ser Asp Asp Trp
20 25

Arg Ile Met Ala Leu Thr Thr Arg Asn Pro Glu
Pro Gln Ala Asn Arg Leu Ser Ala Ile Leu Glu
50 55 60

Arg Ser Asn Pro Thr His Glu Lys Val Leu Ala
70 75

Val Glu Asn Lys Ala Ile Arg Gly Asp Glu Ala
85 90

Ala Leu Leu Glu Arg Val Ala Arg Tyr Asn Ser
100 105

Asn Leu Asp Arg Met Val Thr Asp Val Arg Glu
115 120

Glu Arg Phe His Arg Glu Ser Asn Leu Gly Ser
130 135 140

Ala Phe Leu Ser Thr Gln Pro Ala Asn Val Pro
150 155

Tyr Thr Asn Phe Ile Ser Ala Leu Arg Leu Met
165 170

Gln Ser Glu Val Tyr Gln Ser Gly Pro Asp Tyr
180 185

Arg Gln Gly Leu Gln Thr Val Asn Leu Ser Gln

Val

Tyr

285

Met

Asn

Ser

Gly

Gln

365

Glu

Ala

Thr

Ala

45

Ala

Ile

Gly

Thr

Ala

125

Met

Arg

Val

Phe

Ala

Leu

270

Val

Thr

Asp

Asp

Thr

350

Pro

Glu

Ala

Gln

30

Phe

Val

Val

Leu

Asn

110

Val

Val

Gly

Thr

Phe
190

Phe

255

Ser

Pro

Leu

Arg

Gln

335

Glu

Ser

Val

Leu

15

Ala

Arg

Val

Asn

Val

Val

Ala

Ala

Gln

Glu

175

Gln

Lys

Leu

Ile

Lys

Met

320

Glu

Gly

Arg

Asp

Gln

Met

Gln

Pro

Ala

80

Tyr

Gln

Gln

Leu

Glu
160
Val

Thr

Asn



US 9,714,435 B2
135 136

-continued

195 200 205

Leu Gln Gly Leu Trp Gly Val Gln Ala Pro Val Gly Asp Arg Ala Thr
210 215 220

Val Ser Ser Leu Leu Thr Pro Asn Ser Arg Leu Leu Leu Leu Leu Val
225 230 235 240

Ala Pro Phe Thr Asp Ser Gly Ser Ile Asn Arg Asn Ser Tyr Leu Gly
245 250 255

Tyr Leu Ile Asn Leu Tyr Arg Glu Ala Ile Gly Gln Ala His Val Asp
260 265 270

Glu Gln Thr Tyr Gln Glu Ile Thr His Val Ser Arg Ala Leu Gly Gln
275 280 285

Asp Asp Pro Gly Asn Leu Glu Ala Thr Leu Asn Phe Leu Leu Thr Asn
290 295 300

Arg Ser Gln Lys Ile Pro Pro Gln Tyr Thr Leu Ser Ala Glu Glu Glu
305 310 315 320

Arg Ile Leu Arg Tyr Val Gln Gln Ser Val Gly Leu Phe Leu Met Gln
325 330 335

Glu Gly Ala Thr Pro Ser Ala Ala Leu Asp Met Thr Ala Arg Asn Met
340 345 350

Glu Pro Ser Met Tyr Ala Ser Asn Arg Pro Phe Ile Asn Lys Leu Met
355 360 365

Asp Tyr Leu His Arg Ala Ala Ala Met Asn Ser Asp Tyr Phe Thr Asn
370 375 380

Ala Ile Leu Asn Pro His Trp Leu Pro Pro Pro Gly Phe Tyr Thr Gly
385 390 395 400

Glu Tyr Asp Met Pro Asp Pro Asn Asp Gly Phe Leu Trp Asp Asp Val
405 410 415

Asp Ser Ser Val Phe Ser Pro Arg Pro Gly Ala Asn Glu Arg Pro Leu
420 425 430

Trp Lys Lys Glu Gly Ser Asp Arg Arg Pro Ser Ser Ala Leu Ser Gly
435 440 445

Arg Glu Gly Ala Ala Ala Ala Val Pro Glu Ala Ala Ser Pro Phe Pro
450 455 460

Ser Leu Pro Phe Ser Leu Asn Ser Ile Arg Ser Ser Glu Leu Gly Arg
465 470 475 480

Ile Thr Arg Pro Arg Leu Leu Gly Glu Glu Glu Tyr Leu Asn Asp Ser
485 490 495

Leu Leu Arg Pro Glu Arg Glu Lys Asn Phe Pro Asn Asn Gly Ile Glu
500 505 510

Ser Leu Val Asp Lys Met Ser Arg Trp Lys Thr Tyr Ala Gln Glu His
515 520 525

Arg Asp Asp Pro Ser Gln Gly Ala Thr Ser Arg Gly Ser Ala Ala Arg
530 535 540

Lys Arg Arg Trp His Asp Arg Gln Arg Gly Leu Met Trp Asp Asp Glu
545 550 555 560

Asp Ser Ala Asp Asp Ser Ser Val Leu Asp Leu Gly Gly Ser Gly Asn
565 570 575

Pro Phe Ala His Leu Arg Pro Arg Ile Gly Arg Met Met
580 585

<210> SEQ ID NO 14

<211> LENGTH: 193

<212> TYPE: PRT

<213> ORGANISM: Chimpanzee adenovirus AdY25



US 9,714,435 B2
137 138

-continued

<220> FEATURE:

<221> NAME/KEY: SOURCE

<222> LOCATION: 1..193

<223> OTHER INFORMATION: /mol_type=“protein”
/organism="Chimpanzee adenovirus AdY25”

<400> SEQUENCE: 14

Met Ser Ile Leu Ile Ser Pro Ser Asn Asn Thr Gly Trp Gly Leu Arg
1 5 10 15

Ala Pro Ser Lys Met Tyr Gly Gly Ala Arg Gln Arg Ser Thr Gln His
20 25 30

Pro Val Arg Val Arg Gly His Phe Arg Ala Pro Trp Gly Ala Leu Lys
35 40 45

Gly Arg Val Arg Ser Arg Thr Thr Val Asp Asp Val Ile Asp Gln Val
50 55 60

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

Val Asp Ala Val Ile Asp Ser Val Val Ala Asp Ala Arg Arg Tyr Ala

Arg Ala Lys Ser Arg Arg Arg Arg Ile Ala Arg Arg His Arg Ser Thr
100 105 110

Pro Ala Met Arg Ala Ala Arg Ala Leu Leu Arg Arg Ala Arg Arg Thr
115 120 125

Gly Arg Arg Ala Met Leu Arg Ala Ala Arg Arg Ala Ala Ser Gly Ala
130 135 140

Ser Ala Gly Arg Thr Arg Arg Arg Ala Ala Thr Ala Ala Ala Ala Ala
145 150 155 160

Ile Ala Ser Met Ser Arg Pro Arg Arg Gly Asn Val Tyr Trp Val Arg
165 170 175

Asp Ala Ala Thr Gly Val Arg Val Pro Val Arg Thr Arg Pro Pro Arg
180 185 190

Thr

<210> SEQ ID NO 15

<211> LENGTH: 340

<212> TYPE: PRT

<213> ORGANISM: Chimpanzee adenovirus AdY25

<220> FEATURE:

<221> NAME/KEY: SOURCE

<222> LOCATION: 1..340

<223> OTHER INFORMATION: /mol_type=“protein”
/organism="Chimpanzee adenovirus AdY25”

<400> SEQUENCE: 15

Met Ser Lys Arg Lys Phe Lys Glu Glu Met Leu Gln Val Ile Ala Pro
1 5 10 15

Glu Ile Tyr Gly Pro Ala Val Val Lys Glu Glu Arg Lys Pro Arg Lys
20 25 30

Ile Lys Arg Val Lys Lys Asp Lys Lys Glu Glu Asp Asp Asp Leu Val
35 40 45

Glu Phe Val Arg Glu Phe Ala Pro Arg Arg Arg Val Gln Trp Arg Gly
50 55 60

Arg Lys Val His Pro Val Leu Arg Pro Gly Thr Thr Val Val Phe Thr
65 70 75 80

Pro Gly Glu Arg Ser Gly Ser Ala Ser Lys Arg Ser Tyr Asp Glu Val
85 90 95

Tyr Gly Asp Glu Asp Ile Leu Glu Gln Ala Ala Glu Arg Leu Gly Glu
100 105 110



US 9,714,435 B2
139 140

-continued

Phe Ala Tyr Gly Lys Arg Ser Arg Pro Ala Leu Lys Glu Glu Ala Val
115 120 125

Ser Ile Pro Leu Asp His Gly Asn Pro Thr Pro Ser Leu Lys Pro Val
130 135 140

Thr Leu Gln Gln Val Leu Pro Ser Ala Ala Pro Arg Arg Gly Phe Lys
145 150 155 160

Arg Glu Gly Glu Asp Leu Tyr Pro Thr Met Gln Leu Met Val Pro Lys
165 170 175

Arg Gln Lys Leu Glu Asp Val Leu Glu Thr Met Lys Val Asp Pro Asp
180 185 190

Val Gln Pro Glu Val Lys Val Arg Pro Ile Lys Gln Val Ala Pro Gly
195 200 205

Leu Gly Val Gln Thr Val Asp Ile Lys Ile Pro Thr Glu Pro Met Glu
210 215 220

Thr Gln Thr Glu Pro Met Ile Lys Pro Ser Thr Ser Thr Met Glu Val
225 230 235 240

Gln Thr Asp Pro Trp Met Pro Ser Ala Pro Ser Arg Arg Pro Arg Arg
245 250 255

Lys Tyr Gly Ala Ala Ser Leu Leu Met Pro Asn Tyr Ala Leu His Pro
260 265 270

Ser Ile Ile Pro Thr Pro Gly Tyr Arg Gly Thr Arg Phe Tyr Arg Gly
275 280 285

His Thr Thr Ser Arg Arg Arg Lys Thr Thr Thr Arg Arg Arg Arg Arg
290 295 300

Arg Thr Ala Ala Ala Ser Thr Pro Ala Ala Leu Val Arg Arg Val Tyr
305 310 315 320

Arg Arg Gly Arg Ala Pro Leu Thr Leu Pro Arg Ala Arg Tyr His Pro
325 330 335

Ser Ile Ala Ile
340

<210> SEQ ID NO 16

<211> LENGTH: 77

<212> TYPE: PRT

<213> ORGANISM: Chimpanzee adenovirus AdY25

<220> FEATURE:

<221> NAME/KEY: SOURCE

<222> LOCATION: 1..77

<223> OTHER INFORMATION: /mol_type=“protein”
/organism="Chimpanzee adenovirus AdY25”

<400> SEQUENCE: 16

Met Ala Leu Thr Cys Arg Leu Arg Val Pro Ile Thr Gly Tyr Arg Gly
1 5 10 15

Arg Lys Pro Arg Arg Arg Arg Leu Ala Gly Asn Gly Met Arg Arg His
20 25 30

His His Arg Arg Arg Arg Ala Ile Ser Lys Arg Leu Gly Gly Gly Phe
35 40 45

Leu Pro Ala Leu Ile Pro Ile Ile Ala Ala Ala Ile Gly Ala Ile Pro
50 55 60

Gly Ile Ala Ser Val Ala Val Gln Ala Ser Gln Arg His
65 70 75

<210> SEQ ID NO 17

<211> LENGTH: 243

<212> TYPE: PRT

<213> ORGANISM: Chimpanzee adenovirus AdY25



US 9,714,435 B2
141 142

-continued

<220> FEATURE:

<221> NAME/KEY: SOURCE

<222> LOCATION: 1..243

<223> OTHER INFORMATION: /mol_type=“protein”
/organism="Chimpanzee adenovirus AdY25”

<400> SEQUENCE: 17

Met Glu Asp Ile Asn Phe Ser Ser Leu Ala Pro Arg His Gly Thr Arg
1 5 10 15

Pro Phe Met Gly Thr Trp Ser Asp Ile Gly Thr Ser Gln Leu Asn Gly
20 25 30

Gly Ala Phe Asn Trp Ser Ser Leu Trp Ser Gly Leu Lys Asn Phe Gly
35 40 45

Ser Thr Leu Lys Thr Tyr Gly Ser Lys Ala Trp Asn Ser Thr Thr Gly
50 55 60

Gln Ala Leu Arg Asp Lys Leu Lys Glu Gln Asn Phe Gln Gln Lys Val
65 70 75 80

Val Asp Gly Leu Ala Ser Gly Ile Asn Gly Val Val Asp Leu Ala Asn
85 90 95

Gln Ala Val Gln Arg Gln Ile Asn Ser Arg Leu Asp Pro Val Pro Pro
100 105 110

Ala Gly Ser Val Glu Met Pro Gln Val Glu Glu Glu Leu Pro Pro Leu
115 120 125

Asp Lys Arg Gly Glu Lys Arg Pro Arg Pro Asp Ala Glu Glu Thr Leu
130 135 140

Leu Thr His Thr Asp Glu Pro Pro Pro Tyr Glu Glu Ala Val Lys Leu
145 150 155 160

Gly Leu Pro Thr Thr Arg Pro Ile Ala Pro Leu Ala Thr Gly Val Leu
165 170 175

Lys Pro Glu Ser Asn Lys Pro Ala Thr Leu Asp Leu Pro Pro Pro Ala
180 185 190

Ser Arg Pro Ser Thr Val Ala Lys Pro Leu Pro Pro Val Ala Val Ala
195 200 205

Arg Ala Arg Pro Gly Gly Ser Ala Arg Pro His Ala Asn Trp Gln Ser
210 215 220

Thr Leu Asn Ser Ile Val Gly Leu Gly Val Gln Ser Val Lys Arg Arg
225 230 235 240

Arg Cys Tyr

<210> SEQ ID NO 18

<211> LENGTH: 209

<212> TYPE: PRT

<213> ORGANISM: Chimpanzee adenovirus AdY25

<220> FEATURE:

<221> NAME/KEY: SOURCE

<222> LOCATION: 1..209

<223> OTHER INFORMATION: /mol_type=“protein”
/organism="Chimpanzee adenovirus AdY25”

<400> SEQUENCE: 18

Met Ala Glu Pro Thr Gly Ser Gly Glu Gln Glu Leu Arg Ala Ile Ile
1 5 10 15

Arg Asp Leu Gly Cys Gly Pro Tyr Phe Leu Gly Thr Phe Asp Lys Arg
20 25 30

Phe Pro Gly Phe Met Ala Pro His Lys Leu Ala Cys Ala Ile Val Asn
35 40 45

Thr Ala Gly Arg Glu Thr Gly Gly Glu His Trp Leu Ala Phe Ala Trp
50 55 60



US 9,714,435 B2

143

-continued

144

Asn

65

Asp

Arg

Ser

Cys

Asp

145

Leu

Leu

Ala

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

Pro

Glu

Arg

Thr

Cys

130

Lys

Gln

Tyr

Arg

Arg

Arg

Ser

Gln

115

Met

Asn

Ser

Arg

Ile
195

Ser

Leu

Ala

100

Thr

Phe

Pro

Pro

Phe

180

Glu

PRT

Asn

Lys

85

Leu

Val

Leu

Thr

Gln

165

Leu

Lys

SEQ ID NO 19
LENGTH:
TYPE :
ORGANISM: Chimpanzee adenovirus AdY25
FEATURE:
NAME/KEY: SOURCE
LOCATION:

512

Thr

70

Gln

Ala

Gln

His

Met

150

Val

Asn

Ala

1..512

Cys Tyr Leu Phe Asp Pro Phe Gly Phe
Ile Tyr Gln Phe Glu Tyr Glu Gly Leu
90 95

Thr Glu Asp Arg Cys Val Thr Leu Glu
105 110

Gly Pro Arg Ser Ala Ala Cys Gly Leu
120 125

Ala Phe Val His Trp Pro Asp Arg Pro
135 140

Asn Leu Leu Thr Gly Val Pro Asn Gly
155

Glu Pro Thr Leu Arg Arg Asn Gln Glu
170 175

Ser His Ser Ala Tyr Phe Arg Ser His
185 190

Thr Ala Phe Asp Arg Met Asn Asn Gln
200 205

OTHER INFORMATION: /mol_type=“protein”

/organism="Chimpanzee adenovirus AdY25”

<400> SEQUENCE:

Met

1

Pro

Glu

Arg

Asn

65

Lys

Gln

Gly

Ser

Ala
145

Trp

Ala

Glu

Ser

Val

50

Ser

Lys

Asp

Phe

Phe

130

Lys

Glu

Glu

Gly

Arg

Pro

35

Ala

Arg

Lys

Ser

Ser

115

Glu

Met

Lys

Thr

Arg

Gly

20

Ser

Ser

Ser

Pro

Glu

100

Tyr

Thr

Met

Gly

Asp
180

19

Gly

Arg

Pro

Asp

Pro

Arg

Asp

Pro

Leu

Val

Met

165

Leu

Gly

Gly

Pro

Gln

Ser

70

Lys

Glu

Pro

Asp

Lys

150

Glu

Lys

Ser Gln Ser Glu Arg Arg Arg Glu Arg
10 15

Ser Ala Ser His Pro Pro Ser Arg Gly
25 30

Pro Leu Pro Pro Lys Arg His Thr Tyr
40 45

Glu Glu Glu Glu Ile Val Val Val Ser
55 60

Pro Gln Ala Ser Pro Pro Pro Leu Pro
75

Thr Lys His Val Val Met Gln Asp Val
Arg Gln Ala Glu Glu Glu Leu Ala Ala
105 110

Val Arg Ile Thr Glu Lys Asp Gly Lys
120 125

Glu Ser Asp Pro Leu Ala Ala Ala Ala
135 140

Asn Pro Met Ser Leu Pro Ile Val Ser
155

Ile Met Thr Met Leu Met Asp Arg Tyr
170 175

Ala Asn Phe Gln Leu Met Pro Glu Gln
185 190

Ser

80

Leu

Lys

Phe

Met

Met

160

Ala

Arg

Asp

Thr

Gly

Arg

Glu

Pro

80

Ser

Val

Arg

Ser

Ala
160

Arg

Gly



145

US 9,714,435 B2

-continued

146

Glu

Gly

Gly

225

Lys

Glu

Lys

Ala

Gly
305

Glu

Gln

Cys

385

Met

Asn

Asp

Arg

465

Leu

Ser

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

Val

Ile

210

Arg

Asn

Ala

Glu

Leu

290

Arg

Asp

Phe

Ala

Met

370

Val

Ala

Leu

Pro

Phe

450

Lys

Ile

Leu

Tyr

195

Pro

Phe

Trp

Glu

His

275

Lys

Ser

Ala

Phe

Phe

355

Met

Pro

Asn

Ala

Val

435

Lys

Leu

Pro

Pro

Arg

Leu

Leu

Glu

Gly

260

Met

Glu

Val

Gly

Thr

340

Met

Leu

Thr

Ala

Ser

420

Tyr

Ile

Trp

Glu

Ala

500

PRT

Arg

Thr

Gln

Cys

245

Lys

Ile

Asn

Val

Cys

325

Glu

Lys

Ile

Met

Glu

405

Val

Arg

Ser

Thr

Phe

485

Gly

SEQ ID NO 20
LENGTH:
TYPE :
ORGANISM: Chimpanzee adenovirus AdY25
FEATURE:
NAME/KEY: SOURCE
LOCATION:

802

Ile

Phe

Gly

230

Thr

Leu

Glu

Pro

Gln

310

Ala

Gly

Ala

Pro

Gly

390

Asp

Lys

Asn

Ala

Asp

470

Lys

His

1..802

Cys

Thr

215

Phe

Gly

Arg

Met

Asp

295

Leu

Thr

Ala

Met

Leu

375

Arg

Leu

His

Ser

Pro

455

Ser

Trp

Ala

His

200

Ser

Val

Cys

Cys

Asp

280

Arg

Ala

Asn

Lys

Tyr

360

His

Gln

Asp

Pro

Arg

440

Asp

Phe

Leu

Glu

Leu

Asn

His

Ala

Leu

265

Val

Ala

Asn

Gln

Ala

345

Pro

Cys

Thr

Val

Ala

425

Ala

Leu

Pro

Ala

Thr
505

Tyr

Lys

Ala

Leu

250

His

Ala

Lys

Asn

Phe

330

Gln

Gly

Asp

Cys

Glu

410

Leu

Gln

Leu

Asp

Lys

490

Arg

Ile

Thr

His

235

Trp

Gly

Ser

Ile

Asp

315

Ser

Gln

Met

Cys

Lys

395

Ser

Met

Asn

Gly

Thr

475

Tyr

Gln

Asn

Leu

220

Ser

Leu

Thr

Glu

Thr

300

Ala

Ser

Ala

Asn

Asn

380

Met

Ile

Val

Ala

Ala

460

Pro

Gln

Asn

OTHER INFORMATION: /mol_type=“protein”

/organism="Chimpanzee adenovirus AdY25”

<400> SEQUENCE:

20

Glu

205

Thr

Gln

His

Thr

Asn

285

Gln

Arg

Lys

Phe

Ala

365

His

Thr

Thr

Phe

Gly

445

Leu

Leu

Phe

Pro

Glu

Thr

Ile

Gly

Met

270

Gly

Asn

Cys

Ser

Arg

350

Asp

Lys

Pro

Asp

Gln

430

Pro

Gln

Pro

Arg

Phe
510

His

Met

Ala

Cys

255

Ile

Gln

Arg

Cys

Cys

335

Gln

Gln

Pro

Phe

Ala

415

Cys

Asn

Leu

Lys

Asn

495

Asp

Arg

Met

His

240

Thr

Gln

Arg

Trp

Val

320

Gly

Leu

Ala

Gly

Gly

400

Ala

Cys

Cys

Thr

Leu

480

Val

Phe

Met Glu Thr Gln Pro Ser Pro Thr Ser Pro Ser Ala Pro Thr Ala Gly

1

5

10

15

Asp Glu Lys Gln Gln Gln Gln Asn Glu Ser Leu Thr Ala Pro Pro Pro

20

25

30



147
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-continued

148

Ser

Glu

Glu

65

Gln

Thr
Asn
145

Cys

Glu

Gly

Lys

225

Leu

Glu

Glu

Met

Ser

305

Ser

Ser

Arg

Arg

385

Tyr

Thr

Tyr

Gln

Pro

Ser

50

Glu

Pro

Gly

Leu

Glu

130

Leu

Glu

Ala

Ser

Pro

210

Ile

Gln

Leu

Leu

Ser

290

Glu

Asp

Leu

Glu

Lys

370

Gln

Met

Thr

Leu

Cys

Ala

Ile

Leu

Glu

Asp

Ala

115

Val

Phe

Pro

Leu

Cys

195

Gly

Phe

Gly

Glu

Thr

275

Ala

Asp

Glu

Glu

Leu

355

Val

Ala

Gly

Leu

Tyr
435

Leu

Ser

Glu

Ala

Gln

Tyr

100

Arg

Pro

Ser

Asn

Ala

180

Arg

Ala

Glu

Glu

Gly

260

His

Val

Glu

Gln

Glu

340

Glu

Glu

Cys

Ile

Arg
420

Leu

Glu

Asp

Ile

Val

Glu

85

Leu

Gln

Leu

Pro

Pro

165

Thr

Ala

Arg

Gly

Gly

245

Asp

Phe

Met

Gly

Leu

325

Arg

Cys

Glu

Lys

Leu
405
Gly

Cys

Glu

Ala

Asp

Arg

70

Ala

His

Ala

Ser

Arg

150

Arg

Tyr

Asn

Leu

Leu

230

Gly

Asn

Ala

Asp

Met

310

Ala

Arg

Leu

Asn

Ile

390

His

Glu

His

Gln

Ala

Leu

55

Phe

Glu

Leu

Thr

Val

135

Val

Leu

His

Arg

Pro

215

Gly

Gly

Ala

Tyr

Gln

295

Gln

Arg

Lys

Arg

Leu

375

Ser

Glu

Ala

Thr

Asn

Ala

Gly

Gln

Asn

Ser

Ile

120

Glu

Pro

Asn

Ile

Thr

200

Asp

Ser

Glu

Arg

Pro

280

Val

Asp

Trp

Leu

Arg

360

His

Asn

Asn

Arg

Trp

440

Leu

Val

Tyr

Ser

Glu

Gly

105

Val

Glu

Pro

Phe

Phe

185

Arg

Ile

Asp

His

Leu

265

Ala

Leu

Ser

Leu

Met

345

Phe

Tyr

Val

Arg

Arg

425

Gln

Lys

Pro

Val

Ser

Gln

90

Glu

Lys

Leu

Lys

Tyr

170

Phe

Ala

Ala

Glu

Glu

250

Ala

Leu

Ile

Glu

Gly

330

Met

Phe

Leu

Glu

Leu
410
Asp

Thr

Glu

Asp

Thr

Ser

75

Ser

Glu

Asp

Ser

Arg

155

Pro

Lys

Asp

Ser

Thr

235

His

Val

Asn

Lys

Glu

315

Pro

Ala

Ala

Phe

Leu

395

Gly

Tyr

Gly

Leu

Met

Pro

60

Gln

Gln

Asp

Ala

Arg

140

Gln

Val

Asn

Ala

Leu

220

Arg

His

Leu

Leu

Arg

300

Gly

Asn

Val

Asp

Arg

380

Thr

Gln

Ile

Met

Cys

Gln

45

Ala

Glu

Ala

Ala

Leu

125

Ala

Pro

Phe

Gln

Leu

205

Glu

Ala

Ser

Lys

Pro

285

Ala

Lys

Ala

Val

Ala

365

His

Asn

Asn

Arg

Gly

445

Lys

Glu

Glu

Asp

Gly

Leu

110

Leu

Tyr

Asn

Ala

Lys

190

Phe

Glu

Ala

Ala

Arg

270

Pro

Ser

Pro

Thr

Leu

350

Glu

Gly

Leu

Val

Asp
430

Val

Leu

Met

His

Lys

Leu

95

Ile

Asp

Glu

Gly

Val

175

Ile

Asn

Val

Asn

Leu

255

Thr

Lys

Pro

Val

Pro

335

Val

Thr

Phe

Val

Leu
415
Cys

Trp

Leu

Glu

Glu

Glu

80

Glu

Lys

Arg

Leu

Thr

160

Pro

Pro

Leu

Pro

Ala

240

Val

Val

Val

Ile

Val

320

Gln

Thr

Leu

Val

Ser

400

His

Val

Gln

Gln
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149 150

-continued

450 455 460

Lys Asn Leu Lys Gly Leu Trp Thr Gly Phe Asp Glu Arg Thr Thr Ala
465 470 475 480

Ser Asp Leu Ala Asp Leu Ile Phe Pro Glu Arg Leu Arg Leu Thr Leu
485 490 495

Arg Asn Gly Leu Pro Asp Phe Met Ser Gln Ser Met Leu Gln Asn Phe
500 505 510

Arg Ser Phe Ile Leu Glu Arg Ser Gly Ile Leu Pro Ala Thr Cys Ser
515 520 525

Ala Leu Pro Ser Asp Phe Val Pro Leu Thr Phe Arg Glu Cys Pro Pro
530 535 540

Pro Leu Trp Ser His Cys Tyr Leu Leu Arg Leu Ala Asn Tyr Leu Ala
545 550 555 560

Tyr His Ser Asp Val Ile Glu Asp Val Ser Gly Glu Gly Leu Leu Glu
565 570 575

Cys His Cys Arg Cys Asn Leu Cys Thr Pro His Arg Ser Leu Ala Cys
580 585 590

Asn Pro Gln Leu Leu Ser Glu Thr Gln Ile Ile Gly Thr Phe Glu Leu
595 600 605

Gln Gly Pro Ser Glu Gly Glu Gly Ala Lys Gly Gly Leu Lys Leu Thr
610 615 620

Pro Gly Leu Trp Thr Ser Ala Tyr Leu Arg Lys Phe Val Pro Glu Asp
625 630 635 640

Tyr His Pro Phe Glu Ile Arg Phe Tyr Glu Asp Gln Ser Gln Pro Pro
645 650 655

Lys Ala Glu Leu Ser Ala Cys Val Ile Thr Gln Gly Ala Ile Leu Ala
660 665 670

Gln Leu Gln Ala Ile Gln Lys Ser Arg Gln Glu Phe Leu Leu Lys Lys
675 680 685

Gly Arg Gly Val Tyr Leu Asp Pro Gln Thr Gly Glu Glu Leu Asn Pro
690 695 700

Gly Phe Pro Gln Asp Ala Pro Arg Lys Gln Glu Ala Glu Ser Gly Ala
705 710 715 720

Ala Ala Arg Gly Gly Phe Gly Gly Arg Leu Gly Glu Gln Gln Ser Gly
725 730 735

Arg Gly Asp Gly Gly Arg Leu Gly Gln His Ser Gly Arg Gly Gly Gln
740 745 750

Pro Ala Arg Gln Ser Gly Gly Arg Arg Gly Gly Gly Arg Gly Gly Gly
755 760 765

Gly Arg Ser Ser Arg Arg Gln Thr Val Val Leu Gly Gly Gly Glu Ser
770 775 780

Lys Gln His Gly Tyr His Leu Arg Ser Gly Ser Gly Ser Arg Ser Ala
785 790 795 800

Pro Gln

<210> SEQ ID NO 21

<211> LENGTH: 184

<212> TYPE: PRT

<213> ORGANISM: Chimpanzee adenovirus AdY25

<220> FEATURE:

<221> NAME/KEY: SOURCE

<222> LOCATION: 1..184

<223> OTHER INFORMATION: /mol_type=“protein”
/organism="Chimpanzee adenovirus AdY25”

<400> SEQUENCE: 21
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151

-continued

152

Met

Asp

Glu

Leu

Ala

65

Thr

Asp

Glu

Ser

Leu

145

Tyr

Ala

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

Pro

Leu

Asp

Glu

50

Ala

Ile

Glu

Arg

Cys

130

Leu

Arg

Glu

Arg

Glu

Trp

35

Glu

Arg

Ser

Thr

Gln

115

Leu

Phe

His

Lys

Gly

Glu

20

Asp

Asp

Pro

Ala

Gly

100

Gly

Gln

His

Leu

Asp

180

PRT

Asn

Asp

Ser

Glu

Ser

Pro

85

Arg

Tyr

Ala

Arg

His

165

Gln

SEQ ID NO 22
LENGTH:
TYPE :
ORGANISM: Chimpanzee adenovirus AdY25
FEATURE:
NAME/KEY: SOURCE
LOCATION:

219

Lys

Trp

Thr

Glu

Ser

Gly

Phe

Lys

Cys

Gly

150

Ser

Lys

1..219

Lys Leu Lys Val Glu Leu Pro Pro Val
Glu Asn Ser Ser Gln Ala Glu Glu Met
25 30

Gln Ala Glu Glu Asp Ser Leu Gln Asp
40 45

Glu Ala Glu Glu Glu Val Glu Glu Ala
55 60

Ser Ala Gly Glu Lys Ala Ser Ser Thr
75

Arg Gly Pro Ala Arg Pro His Ser Arg
90 95

Pro Asn Pro Thr Thr Gln Thr Gly Lys
105 110

Ser Trp Arg Gly His Lys Asn Ala Ile
120 125

Gly Gly Asn Ile Ser Phe Thr Arg Arg
135 140

Val Asn Phe Pro Arg Asn Ile Leu His
155

Pro Tyr Tyr Phe Gln Glu Glu Ala Ala
170 175

Thr Ser

OTHER INFORMATION: /mol_type=“protein”

/organism="Chimpanzee adenovirus AdY25”

<400> SEQUENCE:

Met

1

Asp

Glu

Leu

Ala

65

Thr

Asp

Thr

Arg

Asn
145

Pro

Leu

Asp

Glu

50

Ala

Ile

Glu

Ser

Lys
130

Glu

Arg

Glu

Trp

35

Glu

Arg

Ser

Thr

Lys

115

Ser

Pro

Gly

Glu

20

Asp

Asp

Pro

Ala

Gly
100
Lys

Thr

Ala

22

Asn

5

Asp

Ser

Glu

Ser

Pro

85

Arg

Arg

Ala

Gln

Lys

Trp

Thr

Glu

Ser

70

Gly

Phe

Gln

Ala

Thr
150

Lys Leu Lys Val Glu Leu Pro Pro Val
10 15

Glu Asn Ser Ser Gln Ala Glu Glu Met
25 30

Gln Ala Glu Glu Asp Ser Leu Gln Asp
40 45

Glu Ala Glu Glu Glu Val Glu Glu Ala
55 60

Ser Ala Gly Glu Lys Ala Ser Ser Thr
75

Arg Gly Pro Ala Arg Pro His Ser Arg
90 95

Pro Asn Pro Thr Thr Gln Thr Ala Pro
105 110

Gln Gln Gln Lys Lys Thr Arg Lys Pro
120 125

Ala Ala Ala Gly Gly Leu Arg Ile Ala
135 140

Arg Glu Leu Arg Asn Arg Ile Phe Pro
155

Glu

Glu

Ser

Ala

Asp

Trp

Lys

Val

Tyr

Tyr

160

Ala

Glu

Glu

Ser

Ala

Asp

80

Trp

Thr

Ala

Ala

Thr
160
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154

Leu

Lys

Phe

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

Tyr

Lys

Ser

Asn
210

Ala

Asn

Glu

195

Lys

Ile
Arg
180

Asp

Tyr

PRT

Phe Gln Gln

165

Ser Leu Arg

Ser

Ser

Gln Leu Gln Arg

200

Cys Ala Leu Thr

SEQ ID NO 23
LENGTH:
TYPE :
ORGANISM: Chimpanzee adenovirus AdY25
FEATURE:
NAME/KEY: SOURCE
LOCATION:

227

1..227

215

Arg
Leu
185

Thr

Leu

Gly Gln Glu Gln Glu

170

Thr

Arg

Ser

Cys

Leu Glu Asp Ala

Lys

Glu

OTHER INFORMATION: /mol_type=“protein”

/organism="Chimpanzee adenovirus AdY25”

SEQUENCE :

23

Met Ser Lys Glu Ile

1

Met

Trp

Ala

Pro

65

Gln

Ala

Thr

Arg

Gly

145

Ser

Gln

Thr

Pro

Gly
225

<210>
<211>
<212>
<213>
<220>
<221>
<222>

Gly

Leu

His

Arg

Glu

Glu

Leu

Gly

130

Leu

Phe

Pro

Pro

Asp

210

Tyr

Leu

Ser

35

Arg

Asn

Ile

Val

Cys

115

Arg

Arg

Thr

Arg

Ser

195

Glu

Asp

Ala

20

Ala

Asn

His

Pro

Gln

100

Arg

Gly

Pro

Pro

Ser

180

Val

Phe

PRT

5

Ala

Gly

Gln

Leu

Gln

85

Leu

His

Thr

Asp

Arg

165

Gly

Tyr

Ile

SEQ ID NO 24
LENGTH:
TYPE :
ORGANISM: Chimpanzee adenovirus AdY25
FEATURE:
NAME/KEY: SOURCE
LOCATION:

106

Pro

Gly

Pro

Ile

Asn

70

Pro

Thr

Arg

Gln

Gly

150

Gln

Gly

Phe

Pro

1..106

Thr

Ala

Ala

Leu

55

Pro

Thr

Asn

Pro

Leu

135

Val

Ala

Ile

Asn

Asn
215

Pro

Ala

Met

40

Leu

Arg

Thr

Ser

Ala

120

Asn

Phe

Val

Gly

Pro

200

Phe

Tyr

Gln

25

Ile

Glu

Asn

Val

Gly

105

Gln

Asp

Gln

Leu

Thr

185

Phe

Asp

Met

10

Asp

Ser

Gln

Trp

Leu

90

Val

Gly

Glu

Leu

Thr

170

Leu

Ser

Ala

Trp

Tyr

Arg

Ser

Pro

75

Leu

Gln

Ile

Val

Ala

155

Leu

Gln

Gly

Ile

Ser

Ser

Val

Ala

60

Ala

Pro

Leu

Lys

Val

140

Gly

Glu

Phe

Ser

Ser
220

205

Tyr

Thr

Asn

45

Leu

Ala

Arg

Ala

Arg

125

Ser

Ser

Ser

Val

Pro

205

Glu

Leu
190

Glu

Gln

Arg

30

Asp

Thr

Leu

Asp

Gly

110

Leu

Ser

Gly

Ser

Glu

190

Gly

Ser

Leu
175
Tyr

Ala

Pro

15

Met

Ile

Ala

Val

Ala

95

Gly

Val

Ser

Arg

Ser

175

Glu

His

Val

Lys

His

Leu

Gln

Asn

Arg

Thr

Tyr

80

Gln

Ala

Ile

Leu

Ser

160

Ser

Phe

Tyr

Asp
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156

<223> OTHER INFORMATION: /mol_type=“protein”
/organism="Chimpanzee adenovirus AdY25”

<400> SEQUENCE:

Met

1

His

Tyr

Arg

Ser

65

Thr

Cys

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

Ser

Cys

Phe

Ile

50

Gln

Leu

Leu

His

Arg

Glu

35

Val

Arg

Tyr

Leu

Gly

Arg

20

Leu

Val

Pro

Cys

Cys

100

PRT

24

Gly

5

Phe

Pro

Glu

Ile

Ile

85

Thr

SEQ ID NO 25
LENGTH:
TYPE :
ORGANISM: Chimpanzee adenovirus AdY25
FEATURE:
NAME/KEY: SOURCE
LOCATION:

212

Ala

Arg

Glu

Gly

Leu

70

Cys

Glu

1..212

Ala

Cys

Glu

Gly

55

Val

Asp

Tyr

Asp

Phe

His

Leu

Glu

His

Asn

Leu

Ala

25

Pro

Asp

Arg

Pro

Lys
105

Ala

10

Arg

Gln

Ser

Gln

Gly

90

Ser

Arg

Asp

Gly

His

Gln

75

Leu

Leu

Leu

Pro

Leu

60

Gly

His

OTHER INFORMATION: /mol_type=“protein”

/organism="Chimpanzee adenovirus AdY25”

<400> SEQUENCE:

Met

1

Ile

Arg

Lys

Ala

65

Ala

Pro

Thr

Thr

Ser

145

Pro

Leu

Pro

Gly

Lys

Ser

Ser

Pro

50

Val

Asn

Phe

Phe

Asn

130

Glu

Ser

Gly

Cys

Arg

Val

Asp

Leu

35

His

Val

Leu

Leu

His

115

Asn

Ser

Gly

Leu

Phe
195

Ser

Phe

Tyr

20

Thr

Lys

Asn

Thr

Pro

100

Leu

Gln

Asn

Ile

Val

180

Ser

Pro

25

Val

Ser

Phe

Lys

His

Phe

85

Gly

Ile

Thr

Thr

Tyr
165

Ala

Tyr

Val

Gly

Thr

Tyr

Cys

70

Ser

Thr

Pro

Asn

Thr
150
Tyr

Gly

Leu

Cys

Leu

Gly

Leu

55

Asp

Thr

Tyr

Asn

His

135

His

Gly

Gly

Val

Cys

Asn

Asn

40

Thr

Asp

Arg

Gln

Thr

120

His

Thr

Pro

Leu

Val
200

Val

Cys

25

Glu

Trp

Asp

Arg

Cys

105

Thr

Gln

Gly

Trp

Leu

185

Leu

Leu

10

Gly

Thr

Leu

Gly

Ser

90

Ile

Ser

Arg

Gly

Glu
170

Ala

Cys

Ser

Val

Glu

Tyr

Val

75

Lys

Ser

Ser

Tyr

Glu

155

Val

Leu

Cys

Ile

Ser

Leu

Gln

60

Leu

Leu

Gly

Pro

Arg

140

Leu

Val

Cys

Trp

Arg

Ala

Ala

45

Leu

Asn

Glu

Ile

Ala

Gln

45

Gly

Leu

Leu

Pro

Ala

125

Arg

Arg

Gly

Tyr

Phe
205

His

Glu

30

His

Arg

Thr

Ser

Lys

Ser

30

Val

Ser

Asn

Leu

Cys

110

Pro

Asp

Gly

Leu

Leu
190

Lys

Leu

15

Phe

Gly

Ile

Leu

Leu
95

Ala

15

Ile

Gln

Pro

Gly

Phe

95

His

Leu

Leu

Arg

Ile
175

Tyr

Lys

Asp

Thr

Val

Phe

Leu

80

Cys

Glu

Asn

Cys

Ile

Pro

80

Arg

His

Pro

Val

Lys

160

Ala

Leu

Trp
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-continued

158

210

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 26

LENGTH: 176

TYPE: PRT

ORGANISM: Chimpanzee adenovirus AdY25
FEATURE:

NAME/KEY: SOURCE

LOCATION: 1..176

OTHER INFORMATION: /mol_type=“protein”
/organism="Chimpanzee adenovirus AdY25”

SEQUENCE: 26

Met Gly Lys Ile Thr Leu Val Cys Gly Val Leu Val

1

Ser Ile Leu Gly Gly Gly Ser Ala Ala Val Val Thr

20 25

Asp Pro Cys Leu Thr Phe Asn Pro Asp Lys Cys Arg

35 40

Pro Asp Gly Asn Arg Cys Ala Val Leu Ile Lys Cys

55 60

Glu Ser Val Leu Val Gln Tyr Lys Asn Lys Thr Trp

65

70 75

Ala Ser Thr Trp Gln Pro Gly Asp Pro Glu Trp Tyr

85 90

Pro Gly Ala Asp Gly Ser Leu Arg Thr Val Asn Asn

100 105

Glu His Met Cys Glu Thr Ala Met Phe Met Ser Lys

115 120

Trp Pro Pro Arg Lys Glu Asn Ile Val Val Phe Ser
130 135 140

Ala Cys Thr Val Leu Ile Thr Ala Ile Val Cys Leu

145

150 155

Leu Ile Ala Ile Arg Pro Arg Asn Asn Ala Glu Lys

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

165 170

SEQ ID NO 27

LENGTH: 209

TYPE: PRT

ORGANISM: Chimpanzee adenovirus AdY25
FEATURE:

NAME/KEY: SOURCE

LOCATION: 1..209

OTHER INFORMATION: /mol_type=“protein”
/organism="Chimpanzee adenovirus AdY25”

SEQUENCE: 27

Met Lys Ile Leu Ser Leu Phe Cys Phe Ser Ile Ile

1

Ile Cys Asn Ser Val Asp Lys Asp Val Thr Val Thr

20 25

Tyr Thr Leu Lys Gly Pro Pro Ser Gly Met Leu Ser

35 40

Phe Gly Thr Asp Val Ser Gln Thr Glu Leu Cys Asn

50

55 60

Lys Thr Gln Asn Pro Lys Ile His Asn Tyr Gln Cys

65

70 75

Leu Val Leu Phe Asn Ile Thr Lys Thr Tyr Ala Gly

85 90

Thr

Glu

Leu

45

Gly

Asn

Thr

Thr

Gln

125

Ile

Ser

Glu

Ile

Thr

Trp

45

Phe

Asn

Ser

Val

Lys

30

Ser

Trp

Asn

Val

Phe

110

Tyr

Ala

Ile

Lys

Thr

Gly

30

Tyr

Gln

Gly

Tyr

Val

15

Lys

Phe

Glu

Thr

Ser

95

Ile

Gly

Tyr

His

Gln
175

Ser
15

Ser

Cys

Lys

Thr

Tyr
95

Leu

Ala

Gln

Cys

Leu

80

Val

Phe

Met

Ser

Met

160

Pro

Ala

Asn

Tyr

Gly

Asp

80

Cys
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160

Pro

Asp

Thr

Lys

145

Gly

Cys

Tyr

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

Gly

Pro

Asp

130

Gln

Pro

Gly

Arg

Asp

Thr

115

Thr

Ile

Gln

Leu

Arg
195

Asn

100

Thr

Gln

His

Cys

Ala

180

Leu

PRT

Val

Pro

Glu

Glu

Pro

165

Val

His

SEQ ID NO 28
LENGTH:
TYPE :
ORGANISM: Chimpanzee adenovirus AdY25
FEATURE:
NAME/KEY: SOURCE
LOCATION:

302

Asp

Ala

Thr

Asp

150

Gly

Ile

Arg

1..302

Asn

Pro

Thr

135

Ser

Pro

Ile

Gln

Met

Pro

120

Pro

Phe

Leu

Ile

Lys
200

Ile

105

Thr

Glu

Val

Val

Cys

185

Ser

Phe

Thr

Ala

Ala

Ser

170

Met

Asp

Tyr

Thr

Glu

Asn

155

Gly

Phe

Pro

Glu

Thr

Val

140

Thr

Ile

Ile

Leu

OTHER INFORMATION: /mol_type=“protein”

/organism="Chimpanzee adenovirus AdY25”

SEQUENCE :

Met Lys Ala Leu

1

Phe

Thr

Thr

Asn

65

Asn

Ser

Ile

Thr

Thr

145

Ala

Ser

Ser

Thr

Thr

Asn

Glu

Thr

50

Val

Gln

Asp

Pro

Thr

130

Thr

Ser

Ser

Thr

Ala
210

Ser

Ser

Gly

35

Trp

Thr

Ser

Gly

Leu

115

His

Thr

Ser

Ser

Ile
195

Asn

Pro

Lys

20

Asn

Thr

Tyr

Gln

Tyr

100

Pro

Thr

Tyr

Ser

Pro

180

Gln

Leu

Ala

28

Ser

5

Ile

Asn

Lys

Phe

Asn

85

Tyr

Thr

Thr

Thr

Pro

165

Thr

Ser

Thr

Pro

Thr

Thr

Ile

Tyr

Cys

70

Gly

Thr

Pro

Gln

Thr

150

Thr

Ala

Ser

Ser

Leu

Leu

Arg

Thr

His

55

Ile

Leu

Gln

Ser

Ser

135

Ser

Ile

Ser

Thr

Leu
215

Pro

Val

Val

Leu

40

Leu

Gly

Ile

His

Pro

120

Ser

Pro

Lys

Thr

Thr
200

Ser

Thr

Phe

Ser

25

Val

Gly

Val

Lys

Asn

105

Pro

Thr

Gln

Val

Asn
185
Ala

Ser

Pro

Leu

10

Phe

Gly

Trp

Asn

Gly

90

Phe

Ser

Thr

Pro

Ala

170

Glu

Thr

Met

Leu

Thr

Leu

Val

Lys

Leu

75

Gln

Asn

Thr

Thr

Thr

155

Phe

Gln

Ser

Pro

Lys

Leu

Lys

Glu

Asp

60

Thr

Ser

Tyr

Thr

Met

140

Thr

Leu

Thr

Ser

Ile
220

Gln

Leu

Lys

125

Ala

Pro

Val

Phe

Leu
205

Ile

His

Gly

45

Ile

Ile

Val

Asn

Gln

125

Gln

Thr

Met

Thr

Ala
205

Ser

Ser

Gln

110

Ala

Glu

Thr

Gly

Ala

190

Asn

Gly

Val

30

Ala

Cys

Val

Ser

Ile

110

Thr

Thr

Thr

Leu

Glu
190
Phe

Asn

Glu

Val

His

Leu

His

Val

175

Cys

Leu

Ile

Asn

Gln

Thr

Asn

Val

95

Thr

Thr

Thr

Ala

Ala

175

Phe

Ser

Ala

Ser

Val

Ser

Ala

Pro

160

Leu

Cys

Tyr

Val

Val

Asn

Trp

Ala

Thr

Val

Gln

Gln

Glu

160

Pro

Leu

Ser

Thr

Ser



US 9,714,435 B2

161

162

-continued
225 230 235 240
Thr Gln Leu Gln Ile Thr Leu Leu Ile Val Ile Gly Val Val Ile Leu
245 250 255
Ala Val Leu Leu Tyr Phe Ile Phe Cys Arg Arg Ile Pro Asn Ala Lys
260 265 270
Pro Ala Tyr Lys Pro Ile Val Ile Gly Thr Pro Glu Pro Leu Gln Val
275 280 285
Glu Gly Gly Leu Arg Asn Leu Leu Phe Ser Phe Thr Val Trp
290 295 300
<210> SEQ ID NO 29
<211> LENGTH: 91
<212> TYPE: PRT
<213> ORGANISM: Chimpanzee adenovirus AdY25
<220> FEATURE:
<221> NAME/KEY: SOURCE
<222> LOCATION: 1..91
<223> OTHER INFORMATION: /mol_type=“protein”
/organism="Chimpanzee adenovirus AdY25”
<400> SEQUENCE: 29
Met Ile Pro Arg His Phe Ile Ile Thr Ser Leu Ile Cys Val Leu Gln
1 5 10 15
Val Cys Ala Thr Leu Ala Leu Val Ala Asn Ala Ser Pro Asp Cys Ile
20 25 30
Gly Ala Phe Ala Ser Tyr Val Leu Phe Ala Phe Ile Thr Cys Ile Cys
35 40 45
Cys Cys Ser Ile Val Cys Leu Leu Ile Thr Phe Phe Gln Phe Val Asp
50 55 60
Trp Val Phe Val Arg Ile Ala Tyr Leu Arg His His Pro Gln Tyr Arg
65 70 75 80
Asp Gln Arg Val Ala Gln Leu Leu Arg Leu Ile
85 90
<210> SEQ ID NO 30
<211> LENGTH: 147
<212> TYPE: PRT
<213> ORGANISM: Chimpanzee adenovirus AdY25
<220> FEATURE:
<221> NAME/KEY: SOURCE
<222> LOCATION: 1..147
<223> OTHER INFORMATION: /mol_type=“protein”
/organism="Chimpanzee adenovirus AdY25”
<400> SEQUENCE: 30
Met Arg Ala Leu Leu Leu Leu Leu Ala Leu Leu Leu Ala Pro Leu Ala
1 5 10 15
Ala Pro Leu Ser Leu Lys Ser Pro Thr Gln Ser Pro Glu Glu Val Arg
20 25 30
Lys Cys Lys Phe Gln Glu Pro Trp Lys Phe Leu Ser Cys Tyr Lys Leu
35 40 45
Lys Ser Glu Met His Pro Ser Trp Ile Met Ile Val Gly Ile Val Asn
50 55 60
Ile Leu Ala Cys Thr Leu Phe Ser Phe Val Ile Tyr Pro Arg Phe Asp
65 70 75 80
Phe Gly Trp Asn Ala Pro Glu Ala Leu Trp Leu Pro Pro Asp Pro Asp
85 90 95
Thr Pro Pro Gln Gln Gln Gln Gln Asn Gln Ala Gln Ala His Ala Pro
100 105 110
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163 164

-continued

Pro Gln Pro Arg Pro Gln Tyr Met Pro Ile Leu Asn Tyr Glu Ala Glu
115 120 125

Ala Gln Arg Ala Met Leu Pro Ala Ile Ser Tyr Phe Asn Leu Thr Gly
130 135 140

Gly Asp Asp
145

<210> SEQ ID NO 31

<211> LENGTH: 134

<212> TYPE: PRT

<213> ORGANISM: Chimpanzee adenovirus AdY25

<220> FEATURE:

<221> NAME/KEY: SOURCE

<222> LOCATION: 1..134

<223> OTHER INFORMATION: /mol_type=“protein”
/organism="Chimpanzee adenovirus AdY25”

<400> SEQUENCE: 31

Met Thr Asp Pro Met Ala Asn Asn Thr Val Asn Asp Leu Leu Asp Met
1 5 10 15

Asp Gly Arg Ala Ser Glu Gln Arg Leu Ala Gln Leu Arg Ile Arg Gln
20 25 30

Gln Gln Glu Arg Ala Val Lys Glu Leu Gln Asp Ala Val Ala Ile His
35 40 45

Gln Cys Lys Arg Gly Ile Phe Cys Leu Val Lys Gln Ala Lys Ile Ser
50 55 60

Phe Glu Val Thr Ser Thr Asp His Arg Leu Ser Tyr Glu Leu Leu Gln
65 70 75 80

Gln Arg Gln Lys Phe Thr Cys Leu Val Gly Val Asn Pro Ile Val Ile
85 90 95

Thr Gln Gln Ser Gly Asp Thr Lys Gly Cys Ile His Cys Ser Cys Asp
100 105 110

Ser Pro Glu Cys Val His Thr Leu Ile Lys Thr Leu Cys Gly Leu Arg
115 120 125

Asp Leu Leu Pro Met Asn
130

<210> SEQ ID NO 32

<211> LENGTH: 141

<212> TYPE: PRT

<213> ORGANISM: Chimpanzee adenovirus AdY25

<220> FEATURE:

<221> NAME/KEY: SOURCE

<222> LOCATION: 1..141

<223> OTHER INFORMATION: /mol_type=“protein”
/organism="Chimpanzee adenovirus AdY25”

<400> SEQUENCE: 32

Met Ser Gly Asn Ser Ser Ile Met Thr Arg Ser Arg Thr Arg Leu Ala
1 5 10 15

Ser Ser Arg His His Pro Tyr Gln Pro Pro Ala Pro Leu Pro Arg Cys
20 25 30

Glu Glu Thr Glu Thr Arg Ala Ser Leu Val Glu Asp His Pro Val Leu
35 40 45

Pro Asp Cys Asp Thr Leu Ser Met His Asn Ile Thr Val Ile Pro Thr
50 55 60

Thr Glu Asp Ser Pro Gln Leu Leu Asn Phe Glu Val Gln Met Gln Glu
65 70 75 80

Cys Pro Glu Gly Phe Ile Ser Leu Thr Asp Pro Arg Leu Ala Arg Ser
85 90 95
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-continued

166

Glu Thr Val Trp Asn Val Glu Thr Lys Thr Met Ser
100 105
Ile Gln Met Phe Lys Ala Val Arg Gly Glu Arg Val
115 120

Ser Trp Glu Gly Gly Gly Lys Ile Thr Thr Arg Ile
130 135 140

<210> SEQ ID NO 33

<211> LENGTH: 299

<212> TYPE: PRT

<213> ORGANISM: Chimpanzee adenovirus AdY25

<220> FEATURE:

<221> NAME/KEY: SOURCE

<222> LOCATION: 1..299

<223> OTHER INFORMATION: /mol_type=“protein”

/organism="Chimpanzee adenovirus AdY25”
<400> SEQUENCE: 33

Met Ser Gly Asn Ser Ser Ile Met Thr Arg Ser Arg

1

Ser Ser Arg His His Pro Tyr Gln Pro Pro Ala Pro

20 25

Glu Glu Thr Glu Thr Arg Ala Ser Leu Val Glu Asp

35 40

Pro Asp Cys Asp Thr Leu Ser Met His Asn Val Ser

50

55 60

Leu Pro Cys Ser Ala Gly Phe Thr Val Leu Gln Glu

65

Trp Asp Met Val Leu Thr Pro Glu Glu Leu Arg Val

85 90

Met Ser Val Cys Leu Cys Cys Ala Asn Ile Asp Leu

100 105

Leu Ile His Gly Arg Glu Arg Trp Val Leu His Cys

115 120

Pro Gly Ser Leu Arg Cys Met Ala Gly Gly Ala Val
130 135 140

Phe Arg Arg Ile Ile Gln Gly Cys Met Phe Asn Gln

145

150 155

Tyr Arg Glu Val Val Asn Leu His Met Pro Lys Glu

165 170

Gly Ser Val Phe Trp Arg Gly Arg His Leu Ile Tyr

180 185

Tyr Asp Gly His Val Gly Ser Ile Val Pro Gln Met

195 200

Ser Thr Leu Asn Tyr Gly Leu Leu Asn Asn Leu Val
210 215 220

Thr Tyr Cys Ser Asp Leu Ser Glu Ile Arg Ile Arg

225

230 235

Arg Thr Arg Arg Leu Met Leu Arg Ala Ile Gly Ile

245 250

Ser Leu Asp Pro Asp Pro Leu Ser Ser Ser Leu Thr

260 265

Gln Arg Leu Leu Arg Gly Leu Met Arg His Asn Arg

275 280

Ala Asp Tyr Asp Ser His Arg Ser Ser Ser Arg
290 295

Ile
Val
125

Leu

Thr

Leu

His

45

Cys

Phe

Leu

Phe

His

125

Leu

Arg

Ile

Ile

Ser

205

Val

Cys

Met

Glu

Pro
285

Thr Asn Gly

110

Tyr Ser Met

Arg

Pro

30

Pro

Val

Pro

Lys

Ser

110

Cys

Ala

Val

Met

Arg

190

Phe

Leu

Cys

Arg

Arg

270

Ile

Leu

15

Arg

Val

Arg

Val

Thr

95

Ser

Gln

Ile

Met

Tyr

175

Ile

Gly

Cys

Ala

Arg
255

Arg

Pro

Ala

Cys

Leu

Gly

Pro

80

Cys

Gln

Asp

Trp

Trp

160

Met

Trp

Trp

Cys

Arg

240

Glu

Arg

Phe
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-continued

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 34

LENGTH: 122

TYPE: PRT

ORGANISM: Chimpanzee adenovirus AdY25
FEATURE:

NAME/KEY: SOURCE

LOCATION: 1..122

OTHER INFORMATION: /mol_type=“protein”
/organism="Chimpanzee adenovirus AdY25”

SEQUENCE: 34

Met Val Leu Pro Val Leu Pro Ser Pro Ser Val Thr Glu Thr Gln Gln

1

Asn Cys Ile Ile Trp Leu Gly Leu Ala His Ser Thr Val Ala Asp Val

20 25 30

Ile Arg Ala Ile Arg Ala Asp Gly Ile Phe Ile Thr Gln Glu Ala Gln

35 40 45

Glu Ile Leu His Ala Leu Arg Glu Trp Leu Phe Tyr Asn Phe Asn Thr

Glu Arg Ser Lys Arg Arg Asp Arg Arg Arg Arg Ala Val Cys Ser Ala

65

70 75 80

Arg Thr Arg Phe Cys Phe Val Lys Tyr Glu Asn Val Arg Lys Gln Leu

85 90 95

His His Asp Thr Ile Gln Asn Thr Ile Ser Val Ile Pro Pro Ser Ser

100 105 110

Val Pro Thr Ala Gly Pro Leu Thr Ser Leu

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

115 120

SEQ ID NO 35

LENGTH: 117

TYPE: PRT

ORGANISM: Chimpanzee adenovirus AdY25
FEATURE:

NAME/KEY: SOURCE

LOCATION: 1..117

OTHER INFORMATION: /mol_type=“protein”
/organism="Chimpanzee adenovirus AdY25”

SEQUENCE: 35

Met Arg Val Cys Leu Arg Met Pro Val Glu Gly Ala Leu Arg Glu Leu

1

Phe Ile Met Ala Gly Leu Asp Leu Pro Gln Glu Leu Ile Arg Ile Ile

20 25 30

Gln Gly Trp Lys Asn Glu Asn Tyr Leu Gly Met Val Gln Glu Cys Asn

Met Met Ile Glu Glu Leu Glu Asn Ala Pro Ala Phe Ala Val Leu Leu

50

55 60

Phe Leu Asp Val Arg Val Glu Ala Leu Leu Glu Ala Thr Val Glu His

65

70 75 80

Leu Glu Asn Arg Val Thr Phe Asp Leu Ala Val Ile Phe His Gln His

85 90 95

Ser Gly Gly Glu Arg Cys His Leu Arg Asp Leu His Phe Glu Val Leu

100 105 110

Arg Asp Arg Leu Glu

<210>
<211>
<212>

115

SEQ ID NO 36
LENGTH: 129
TYPE: PRT
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-continued

<213>
<220>
<221>
<222>
<223>

<400>

ORGANISM: Chimpanzee adenovirus AdY25
FEATURE:

NAME/KEY: SOURCE

LOCATION: 1..129

OTHER INFORMATION: /mol_type=“protein”
/organism="Chimpanzee adenovirus AdY25”

SEQUENCE: 36

Met Leu Glu Arg Thr Pro Cys Thr Tyr Ser Ile Val Val Pro Glu Ala

1

5 10 15

Leu Asn Leu His Leu Asp Asp Phe Ser Phe Val Asp Phe Leu Lys Asn

20 25 30

Cys Leu Pro Asp Phe Leu Ser Ser Tyr Leu Glu Asp Ile Thr Gly Ser

35 40 45

Ser Gln His Ala Tyr Phe Asn Leu Thr Phe Gly Asn Ala His Trp Gly

50

55 60

Gly Leu Arg Phe Ile Cys Asn Val Ala Cys Pro Ala Leu Ile Pro Gly

65

70 75 80

Gly Pro Met Ala Lys Asn Phe Gly Asp Asp Met Lys Asp Tyr Ile Gln

85 90 95

Leu Leu Leu Arg Glu Glu Leu Arg Asp Arg Gly Arg Asp Phe Asp Ile

100 105 110

Pro Ile Val Asn Leu Leu Gln Val Asn Gln Glu Gln Asn Leu Leu Glu

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

115 120 125

SEQ ID NO 37

LENGTH: 124

TYPE: PRT

ORGANISM: Chimpanzee adenovirus AdY25
FEATURE:

NAME/KEY: SOURCE

LOCATION: 1..124

OTHER INFORMATION: /mol_type=“protein”
/organism="Chimpanzee adenovirus AdY25”

SEQUENCE: 37

Met Asp Ala Glu Ala Leu Tyr Val Phe Leu Glu Gly Ala Gly Ala Leu

1

5 10 15

Leu Pro Val Gln Glu Gly Ser Asn Tyr Ile Phe Tyr Ala Pro Ala Asn

20 25 30

Phe Val Leu His Pro His Gly Val Ala Leu Leu Glu Leu Arg Leu Ser

35 40 45

Ile Val Val Pro Arg Gly Phe Ile Gly Arg Phe Phe Ser Leu Thr Asp

55 60

Ala Asn Val Pro Gly Val Tyr Ala Ser Ser Arg Ile Ile His Ala Gly

65

70 75 80

His Arg Glu Gly Leu Ser Val Met Leu Phe Asn His Gly Asp Ser Phe

85 90 95

Tyr Glu Gly Arg Ala Gly Asp Pro Val Ala Cys Leu Val Leu Glu Arg

100 105 110

Val Ile Tyr Pro Pro Val Arg Gln Ala Ser Met Val

<210>
<211>
<212>
<213>
<220>
<221>

115 120

SEQ ID NO 38

LENGTH: 30964

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

NAME/KEY: source
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-continued

172

<222> LOCATION: 1..30964
<223> OTHER INFORMATION: /mol_type=“DNA”

/note="Viral vector based on Chimpanzee adenovirus AdY25”

/organism="Artificial Sequence”
<400> SEQUENCE: 38
ttaatcgegt ttaaacccat catcaataat atacctcaaa ctttttgtge gegttaatat
gcaaatgagg cgtttgaatt tgggaaggga ggaaggtgat tggccgagag aagggcgacc
gttaggggcyg gggcgagtga cgttttgatyg acgtgaccge gaggaggagce cagtttgcaa
gttctegtgyg gaaaagtgac gtcaaacgag gtgtggtttg aacacggaaa tactcaattt
tccegegete tetgacagga aatgaggtgt ttetaggegg atgcaagtga aaacgggeca
ttttegegeg aaaactgaat gaggaagtga aaatctgagt aatttegegt ttatgacagg
gaggagtatt tgccgagggce cgagtagact ttgaccgatt acgtgggggt ttegattacce
gtgtttttca cctaaatttc cgcgtacggt gtcaaagtce ggtgttttta cgtaggtgte
agctgatcge cagggtattt aaacctgege tctccagtea agaggecact cttgagtgece
agcgagaaga gttttetect cegegegega gtcagatcta cactttgaaa ggegatceget
agcgacatcg atcacaagtt tgtacaaaaa agctgaacga gaaacgtaaa atgatataaa
tatcaatata ttaaattaga ttttgcataa aaaacagact acataatact gtaaaacaca
acatatccag tcactatgge ggccgecgat ttattcaaca aagccacgtt gtgtctcaaa
atctctgatg ttacattgca caagataaaa atatatcatc atgaacaata aaactgtctg
cttacataaa cagtaataca aggggtgtta tgagccatat tcaacgggaa acgtcttget
cgaggccgeg attaaattcce aacatggatg ctgatttata tgggtataaa tgggetegtg
ataatgtcgg gcaatcaggt gcgacaatct atcgattgta tgggaagece gatgegecag
agttgtttct gaaacatgge aaaggtageg ttgccaatga tgttacagat gagatggtca
gactaaactg gctgacggaa tttatgecte ttccgaccat caagcatttt atcegtactce
ctgatgatge atggttacte accactgega tcccecgggaa aacagcatte caggtattag
aagaatatcc tgattcaggt gaaaatattg ttgatgeget ggcagtgtte ctgegecggt
tgcattcgat tcctgtttgt aattgtectt ttaacagega tegegtattt cgtcetegete
aggcgcaatce acgaatgaat aacggtttgg ttgatgegag tgattttgat gacgagegta
atggctggee tgttgaacaa gtctggaaag aaatgcataa gettttgeca ttcetcaccegg
attcagtcegt cactcatggt gatttctcac ttgataacct tatttttgac gaggggaaat
taataggttyg tattgatgtt ggacgagtcg gaatcgcaga cecgataccag gatcttgeca
tcctatggaa ctgecteggt gagttttete cttcattaca gaaacggett tttcaaaaat
atggtattga taatcctgat atgaataaat tgcagttteca tttgatgete gatgagtttt
tctaatcaga attggttaat tggttgtaac actggcacge gtggatcegg cttactaaaa
gccagataac agtatgcgta tttgcgeget gatttttgeg gtataagaat atatactgat
atgtatacce gaagtatgtc aaaaagaggt atgctatgaa gcagcegtatt acagtgacag
ttgacagcga cagctatcag ttgctcaagg catatatgat gtcaatatct ccggtetggt
aagcacaacc atgcagaatg aagccegteg tctgegtgec gaacgetgga aagcggaaaa
tcaggaaggg atggctgagg tcgeceggtt tattgaaatg aacggetett ttgctgacga

gaacaggggce tggtgaaatg cagtttaagg tttacaccta taaaagagag agecgttatc

gtctgtttgt ggatgtacag agtgatatta ttgacacgece cgggcgacgyg atggtgatec

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160
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174

cectggecag

atatcgggga

ttatcgggga

acctgatgtt

gaccatagtyg

atctaattta

aaagtggtga

gacctgcatyg

agcggaageg

tCCtgggng

ccegegaact

gecgecgeag

tactacggca

gagaagctge

acccagcagg

aaataaaaaa

atctttattt

cceggtggat

tgagcecegte

tgtaaatcac

ggagactgat

agggatgcat

taccgeccag

tgcacttggyg

cecttgtgtec

ngngCCtg

ggtcatcata

taccctegat

cagagggggay

agatgagetg

cgtaaatgac

cccggaggag

gttcegecag

tcagcggett

agcggtcecca

thnggttg

ggtceggtee

gtgcgegeeg

cegetecega

gagcgecteg

tgcacgtetyg

tgaaagctgg

agaagtggct

ctggggaata

actggatatg

atatattgat

tcgattegac

agggccagaa

gcetectttga

gagtgcgtca

cttcaaccct

ctgetgeate

ctetggtgge

tgctgetgat

tggctecaget

tgaatcaata

gatttttege

cttttecagy

cecgggggtag

ccagtcatag

ggccacgggc

dgcggggggayg

atccegectyg

gaatttatca

geccaggttt

ggcaaagacg

ggccatttta

c¢cegygygggey

gatcatgtce

ggccgaaage

cccgatgace

gggggccacc

gaggcgcetet

gagtcegteg

gagctceggtg

ggacgactge

ttccagggec

ggetgggege

teggegecct

geegegtgge

ctgtcagata

cgcatgatga

gatctcagee

taaatgtcag

ttgtgtttta

atttatatca

agatcgegat

tgactgaaat

gggaggggta

gaatgtgatg

gacctatgca

cgcegecage

caactcgagt

ggcccagett

gcaggagcag

aataaacgga

gegeggtagg

acccggtaga

aggtagctcc

caggggcgca

agcectttygyg

atgaggtgca

gggttcatgt

tgcaacttygg

tccatgeact

tttcgggggt

atgaatttgg

tagttccect

acctgcgggg

aagttccgga

ggctgcaggt

tcgtteatca

ccececccagag

gccatgggcea

atgtgctcta

gggagtaggg

gcagegtecyg

ttgcgagggt

gegegtegge

ctttggegeyg

aagtctceeg

ccaccgatat

accgcgaaaa

gcteccttat

cagtattatg

ttttacgttt

cgcagtgagt

ctgtgetttt

ttcagcecett

ggatccacgg

accctgaget

geegtgegeg

tccaccaata

gaggccttga

acgcgggcecyg

gacggttgtt

ccctggacca

ggtgggcttyg

attgcaggge

gggcgtggtyg

tgtaggtgtt

tcttggectyg

tgtgcaggac

aagggaaggc

catccatgat

cggacacatc

ggcggagggt

cacagatctg

cgataaagaa

gcagctggga

ggtagttgag

tctegegeac

ataggagctce

ttttggagag

cggcatcteg

caccagacga

cgtcagggtg

gegetteagyg

caggtagcaa

gagcttacct

tgaactttac ccggtggtge

ggccagtgtyg ccggtceteeg

tgacatcaaa aacgccatta

acacagccag tctgcaggte

tagtctgttt tttatgcaaa

ctcgttcage tttettgtac

agtgttctgg ggcgggggag

ctgtgtgttyg cagcatcatg

atctgacggg gegtctecee

tggacggecyg gcccgtgeag

cttegteggt ggacgcaget

gaatggccat gggcgecegge

atcccgecag cctgaacgag

cccagegect gggegagetyg

cggttgccac ggtgaaatce

gattttaaca cagagtctga

ccggtetega tcattgagea

gatgttgagg tacatgggca

Cththth ggggtggtgt

ttgcacaata tctttgagga

tacaaatctyg ttgagctggyg

gatcttgaga ttggcgatgt

caccagcacg gtgtatcegyg

gtgaaagaat ttggcgacgce

gatggcaatg ggCCCgtggg

atagttgtgg tcctgggtga

gccggactgg gggacaaagg

catctecccag getttgaget

cacggtttee ggggcggggy

cttgcegecag cceggtgggge

ggagagacag ctgccgtect

gtgcatgtte tcgcgcacca

ctggagcgag gcgaagtttt

ggtetgttge aagagttcca

atccagcaga cctectegtt

tgggcgteca gegcagecag

gtctecegteca cggtgaaggg

ctcatccgge tggtcgaaaa

ttgaccatga gttcgtagtt

ttggaagtct gcccgcagge

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560
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176

dggacagagyg

gtaggcgtee

gggctggteg

ggtctecaty

cgactttatg

ccactecgag

geggtegttg

gtccacatce

cgggggggta

caggagcgec

caggttgtca

tttcaagage

dgcgaaggag

tttttectty

gcacttccat

tcgattatge

ggtccagcag

Cththggg

getgatggaa

ctegtaggga

gecgcagatyg

gegecececy

cceegggece

ggcatgcgag

gecgaccgag

ggtgacgagg

ctggeecttt

ctecttegagy

gacggectty

dcgcagggayg

cttgaaatcg

gtaggcgggy

cataaagttg

dgcggegage

gaatcgcggg

ggggtcgetg

gaaggaagtc

ctgetgeceyg

ccageggtec

agggacttga

gegecgcagt

gggtcaaaaa

agctegtgte

ggceggtect

acgaaagccc

tccaccageg

aggaaggtga

taaaaggggg

agctgttggg

gtttctagaa

cecctegteca

ccgtagaggg

teggegeget

tcggggaaga

agggtgatga

aggcggccgce

gggtcggcat

gtggccagat

ctgaggggcyg

tcgtagacgt

cggatgctgg

aggttggtgc

ttggaggaga

tcgeggatga

acgtccagag

tgtttccaca

gggaacccgt

taggcgcage

gtgtgcgtga

atatcgtege

ttgggcaaag

cgagtgatge

acgatctegt

cggeecttga

agaccgtget

cagagatcca

acggccattt

catttgagct

gggcgtagag

gggcgcagac

ccagtttece

ccegetgggt

cgageggtge

gggtccaggc

ggtccacttt

ttggcttgta

cgggececty

gtaggtattc

acgaggagga

tctggtcaga

cgttggaaag

cecttggecge

cggtggteat

ggtccacact

ccttgegega

cgatggtgaa

cgtccaggga

tgccccaggy

agaggggctc

cgcgcacgta

gactgggett

tggtgggcct

agtgggcgta

cgcagtagte

getegeggtt

cctgatetge

agcecttete

gggcgaaggt

agccceectyg

cgaaagtaac

ggaaaggctg

cgaaaccgtt

cgtggggcag

getegagege

cggccagggce

tttcgggggt

dgagggcegag

cttgggggcy
ggtctegeac
gccgttettt
gacaaagagg
geegeggtee
cagcacgaag
ttccagggta
agtgtaggecc
ctcgtectea
cctetegaag
tttgatattg
aaagacgatt
gagcttggeg
gatgttgage
ctegteggge
ggtggccace
gcagaagggg
gatgceggge
agcttgecat
catggggtgg
ctcgaggatg
gtcatacage
ttceggegegy
ttggaagatg
ggagtettge
gagggtctee
gagaaggaac
acggtaagag
cacggggagy
gtcectgace
ctceccagage
atcgttgaaa

gggcaccteyg

gatgttgtgg

cttettgage

ccagteggeyg

ggtttgcaga

gacgcagtag

atcgagggcg

aggaagacgg aatcgggggc

tccacgagee aggtgaggte

ttgatgegtt tcttaccttt

ctgtcegtgt cccegtagac

tcctegtaga ggaaccccge

gaggccacgt gggacgggta

tgcaaacaca tgtcccecte

acgtgaccgg gggtccegge

ctgtettecyg gategetgte

gegggeatga ccteggeact

acggtgccag cggagatgec

tttttgttgt cgagettggt

atggagcgca tggtctggtt

tgcacgtact cgcgegecac

acgattctga cctgccaace

tcgecgegea ggggcetegtt

ggcagagggt ccagcatgac

aggagatcgg ggtcgaagta

tcgegecacgyg ccagcegegeg

gtgagegegyg aggcgtacat

ccgatgtagg tggggtagea

tegtgegagg gcgcgaggag

tagacgatct ggcgaaagat

ttgaagtggg cgtgggggag

agtttggcga cgagctegge

tggatgatgt catacttgag

tcttegeggt ccttecagta

cctagcatgt agaactggtt

gegtaggect gggeggectt

atgaccttga ggaactggtyg

tggaagtccg tgcgettett

aggatcttge cecgcgegggg

geceggttgt tgatgacctg

cccacgatgt agagttccac

tcctegtagyg tgagetegte

agatgggggt tggcgeggag

cggtcceggt actgacggaa

aaggtgcggg ggtCCCCgtg

agctcgacga ggceggtegte

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900
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ccetgagagt ttcatgacca gcatgaaggg gacgagcetge ttgccgaagg accccatcca 6960
ggtgtaggtt tccacatcgt aggtgaggaa gagccttteg gtgcgaggat gcgagccgat 7020
ggggaagaac tggatctcct gccaccaatt ggaggaatgg ctgttgatgt gatggaagta 7080
gaaatgccga cggcgcgcecg aacactcegtg cttgtgttta tacaagcggce cacagtgcetce 7140
gcaacgctge acgggatgca cgtgctgcac gagctgtacce tgagttecctt tgacgaggaa 7200
tttcagtggg aagtggagtc gtggcgecctg catctcecgtge tgtactacgt cgtggtggtce 7260
ggcectggecece tettetgect cgatggtggt catgctgacg agecccgcgceg ggaggcaggt 7320
ccagaccteg gegegagegg gteggagage gaggacgagg gegegeagge cggagetgte 7380
cagggtcectg agacgctgceg gagtcaggtce agtgggcagce ggcggcgcge ggttgacttg 7440
caggagtttt tccagggcgc gcgggaggtce cagatggtac ttgatctcca ccgecgecgtt 7500
ggtggcgacyg tcgatggcett gcagggtccce gtgccectgg ggtgtgacca ccgtceceecy 7560
tttcttettyg ggcggctggyg gegacggggg cggtgcctet tecatggtta gaagcecggegg 7620
cgaggacgcg cgccgggegg cagaggegge tceggggeccg gaggcagggg cggcaggggce 7680
acgtcggege cgegegeggg taggttetgg tactgegece ggagaagact ggegtgageg 7740
acgacgcgac ggttgacgtc ctggatctga cgcctcectggg tgaaggccac gggacccgtg 7800
agtttgaacc tgaaagagag ttcgacagaa tcaatctcegg tatcgttgac ggcggcctgce 7860
cgcaggatct cttgcacgtc geccgagttg tcecctggtagg cgatctcggt catgaactgce 7920
tcgatctect cctectgaag gtectecgega ccggcgeget ccacggtgge cgcgaggtceg 7980
ttggagatgc ggcccatgag ctgcgagaag gcgttcatge cecgectegtt ccagacgegg 8040
ctgtagacca cgacgcecte gggategegg gegegeatga ccacctggge gaggttgage 8100
tccacgtgge gecgtgaagac cgcgtagttg cagaggcegct ggtagaggta gttgagegtg 8160
gtggcgatgt gctcggtgac gaagaaatac atgatccagce ggcggagcegg catctcgetg 8220
acgtcgcecca gecgcectcecaa gegttecatg gectegtaaa agtccacgge gaagttgaaa 8280
aactgggagt tgcgegecga gacggtcaac tcctecteca gaagacggat gageteggeg 8340
atggtggcgce gcacctcecgeg ctcgaaggce ccegggagtt cctcecactte ctectettet 8400
tcetecteca ctaacatcte ttetacttee tectcaggeg gtggtggtgg cgggggaggyg 8460
ggcctgegte geeggeggeg cacgggcaga cggtcegatga agegetegat ggtetegeceg 8520
cgeeggegte gecatggtete ggtgacggeg cgecegtect cgeggggecyg cagegtgaag 8580
acgccgeoge gcatctecag gtggeegggg gggteccegt tgggcaggga gagggegetg 8640
acgatgcatc ttatcaattg ccccgtaggg actccgcegca aggacctgag cgtctcgaga 8700
tccacgggat ctgaaaaccyg ttgaacgaag gcttcgagece agtcgcagtce gcaaggtagg 8760
ctgagcacgg tttcttctge cgggtcatgt tggggagegg ggcgggcgat getgetggtg 8820
atgaagttga aataggcggt tctgagacgg cggatggtgg cgaggagcac caggtcectttg 8880
ggceceggett getggatgceg cagacggtcg gecatgceccee aggcgtggtce ctgacacctg 8940
gccaggtect tgtagtagtce ctgcatgage cgctccacgg gcacctectce ctegecegeg 9000
cggecgtgea tgcegegtgag ccecgaagecg cgetgggget ggacgagege caggteggeg 9060
acgacgcgcet cggcgaggat ggcctgetgg atctgggtga gggtggtctg gaagtcegtca 9120
aagtcgacga agcggtggta ggctcceggtg ttgatggtgt aggagcagtt ggccatgacg 9180
gaccagttga cggtctggtg gcccggacgce acgagctcegt ggtacttgag gcgcgagtag 9240
gcgegegtgt cgaagatgta gtegttgcag gtgcgcacca ggtactggta gccgatgagg 9300
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aagtgcggcg geggcetggeg gtagagegge catcgctegg tggegggggce gecgggcegeg 9360
aggtcctecga gecatggtgeg gtggtagcecg tagatgtacce tggacatcca ggtgatgecg 9420
geggeggtgyg tggaggegeg cgggaacteg cggacgceggt tecagatgtt gegeagegge 9480
aggaagtagt tcatggtggg cacggtctgg ccegtgaggce gcgcgcagtce gtggatgcetce 9540
tatacgggca aaaacgaaag cggtcagegg ctegacteeg tggectggag gctaagcegaa 9600
cgggttgggce tgcgcgtgta ccccggttceg aatctcgaat caggctggag ccgcagctaa 9660
cgtggtactyg gcactccegt ctegacccaa gectgecacca accctecagg atacggagge 9720
gggtcgtttt gcaacttttt ttggaggccg gaaatgaaac tagtaagcgc ggaaagcggce 9780
cgaccgcgat ggctecgctge cgtagtctgg agaagaatcg ccagggttgce gttgeggtgt 9840
gcceeggtte gaggecggcee ggattceccegeg gctaacgagg gegtggectge ccegtegttt 9900
ccaagacccce atagccagcec gacttctcca gttacggagce gagcccecctet tttgttttgt 9960
ttgtttttge cagatgcatc ccgtactgcg gcagatgcge ccccaccacce ctccaccgceca 10020
acaacagccce cctectcecac ageccggegcet tcetgcecccecg ccccagcage agcagcaact 10080
tccagecacg accgecgegg ccgccgtgag cggggctgga cagacttcte agtatgatca 10140
cctggecttyg gaagagggceg aggggctggce gcgectgggg gcgtegtcege cggageggca 10200
ccegegegtyg cagatgaaaa gggacgctceg cgaggcctac gtgcccaage agaacctgtt 10260
cagagacagg agcggcgagg agcccgagga gatgcgegeg gceccggttece acgcggggeg 10320
ggagctgegyg cgcggcectgg accgaaagag ggtgctgagg gacgaggatt tcgaggcgga 10380
cgagctgacg gggatcagcc ccgcgegcege gcacgtggcee gcggccaacce tggtcacgge 10440
gtacgagcag accgtgaagg aggagagcaa cttccaaaaa tccttcaaca accacgtgceg 10500
caccctgate gecgcgcgagg aggtgaccct gggcctgatg cacctgtggg acctgetgga 10560
ggccatcgtyg cagaacccca ccagcaagcc gctgacggeg cagcectgttcee tggtggtgca 10620
gcatagtcgg gacaacgagg cgttcaggga ggcgctgctg aatatcaccg agcecccgaggg 10680
ccgctggete ctggacctgg tgaacattct gcagagcatce gtggtgcagg agcgeggget 10740
gccgetgtee gagaagetgg cggccatcaa cttcecteggtg ctgagtectgg gcaagtacta 10800
cgctaggaag atctacaaga ccccgtacgt gcccatagac aaggaggtga agatcgacgg 10860
gttttacatg cgcatgaccce tgaaagtgct gaccctgage gacgatctgg gggtgtaccg 10920
caacgacagg atgcaccgcg cggtgagcgce cagcaggcgg cgcgagctga gcgaccagga 10980
gctgatgcac agcctgcage gggcecctgac cggggcecggg accgaggggg agagctactt 11040
tgacatgggc gcggacctgce actggcagcec cagccgecegg gcecttggagg cggcaggcgg 11100
tceccecectac atagaagagg tggacgatga ggtggacgag gagggcgagt acctggaaga 11160
ctgatggcgce gaccgtattt ttgctagatg caacaacagce cacctcecctga tecccgegatg 11220
cgggcggcgce tgcagagcca gecgtecgge attaactect cggacgattg gacccaggece 11280
atgcaacgca tcatggcgct gacgacccgce aaccccgaag cctttagaca gcagccccag 11340
gccaaccgge tcteggecat cctggaggece gtggtgccet cgcgctceccaa ccccacgcac 11400
gagaaggtcc tggccatcgt gaacgcgctg gtggagaaca aggccatccg cggcgacgag 11460
gcecggectgg tgtacaacge gctgctggag cgcgtggcece gctacaacag caccaacgtg 11520
cagaccaacc tggaccgcat ggtgaccgac gtgcgcgagg ccgtggcecca gegcgagcegg 11580
ttccaccgeg agtccaacct gggatccatg gtggcgctga acgcecttcect cagcacccag 11640
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ccegecaacg tgcceccgggg ccaggaggac tacaccaact tcatcagcege cctgegectg 11700
atggtgaccg aggtgcccca gagcgaggtg taccagtceccg ggccggacta cttcttecag 11760
accagtcgece agggcttgca gaccgtgaac ctgagccagg cgttcaagaa cttgcaggge 11820
ctgtggggcg tgcaggccece ggtcggggac cgcgcgacgg tgtcgagect getgacgecg 11880
aactcgegece tgctgcectget getggtggece ccecttcacgg acagcggcag catcaaccge 11940
aactcgtacc tgggctacct gattaacctg taccgcgagg ccatcggcca ggcgcacgtg 12000
gacgagcaga cctaccagga gatcacccac gtgagccgeg ccctgggcca ggacgacccg 12060
ggcaatctgg aagccaccct gaactttttg ctgaccaacc ggtcgcagaa gatcccgece 12120
cagtacacgc tcagcgccga ggaggagcgce atcctgcgat acgtgcagca gagcgtggge 12180
ctgttectga tgcaggaggg ggccaccccee agcgccgcege tcgacatgac cgcgegcaac 12240
atggagccca gcatgtacgce cagcaaccgce ccgttcatca ataaactgat ggactacttg 12300
catcgggcgg ccgccatgaa ctctgactat ttcaccaacg ccatcctgaa teccccactgg 12360
ctecececgecge cggggtteta cacgggcgag tacgacatge ccgaccccaa tgacgggtte 12420
ctgtgggacg atgtggacag cagcgtgttc tcceccccgac cgggtgctaa cgagegcccece 12480
ttgtggaaga aggaaggcag cgaccgacgc ccgtcecctegg cgctgtcecegg ccgcgagggt 12540
gctgecgegyg cggtgcccga ggcecgccagt ccttteccga gettgcectt ctegetgaac 12600
agtattcgca gcagcgagcect gggcaggatc acgcgcccge gcecttgetggg cgaggaggag 12660
tacttgaatg actcgctgtt gagacccgag cgggagaaga acttccccaa taacgggata 12720
gagagcctgg tggacaagat gagccgctgg aagacgtatg cgcaggagca cagggacgat 12780
ccgtegecagg gggccacgag ccggggcagce gccgcccegta aacgccggtg gcacgacagg 12840
cagcggggac tgatgtggga cgatgaggat tccgccgacg acagcagcgt gttggacttg 12900
ggtgggagtyg gtaacccgtt cgctcacctg cgccecccgca tcegggcgcat gatgtaagag 12960
aaaccgaaaa taaatgatac tcaccaaggc catggcgacc agcgtgegtt cgtttettet 13020
ctgttgttgt atctagtatg atgaggcgtg cgtacccgga gggtcctcect cectegtacg 13080
agagcgtgat gcagcaggcg atggcggcgg cggcggcgat gcagcccccg ctggaggcte 13140
cttacgtgcce cccgeggtac ctggcegecta cggaggggcyg gaacagcatt cgttactcgg 13200
agctggcacce cttgtacgat accacccggt tgtacctggt ggacaacaag tcggcggaca 13260
tcgecteget gaactaccag aacgaccaca gcaacttcect gaccaccgtg gtgcagaaca 13320
atgacttcac ccccacggag gccagcaccce agaccatcaa ctttgacgag cgctcegeggt 13380
ggggcggtca gctgaaaacce atcatgcaca ccaacatgcec caacgtgaac gagttcatgt 13440
acagcaacaa dJttcaaggcg cgggtgatgg tctcccgcaa gacccccaac ggggtgacag 13500
tgacagatgg tagtcaggat atcttggagt atgaatgggt ggagtttgag ctgcccgaag 13560
gcaacttcte ggtgaccatg accatcgacc tgatgaacaa cgccatcatc gacaattact 13620
tggcggtggg gcggcagaac ggggtcectgg agagcgatat cggcgtgaag ttcgacacta 13680
ggaacttcag gctgggctgg gaccccgtga ccgagetggt catgcecccggg gtgtacacca 13740
acgaggcctt ccaccccgat attgtettge tgcccggetg cggggtggac ttcaccgaga 13800
gccgectecag caacctgcectg ggcattcegeca agaggcagec cttceccaggag ggcttccaga 13860
tcatgtacga ggatctggag gggggcaaca tcceccgegcet cctggatgte gacgectatg 13920
agaaaagcaa ggaggagagc gccgcecegcegg cgactgcagce tgtagccacce gectctaccg 13980
aggtcagggg cgataatttt gccagccctg cagcagtgge agcggccgag gcggctgaaa 14040
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ccgaaagtaa gatagtcatt cagccggtgg agaaggatag caaggacagg agctacaacg 14100
tgctgccgga caagataaac accgcectacce gcagctggta cctggectac aactatggeg 14160
accccgagaa gggcegtgege tectggacge tgctcaccac ctcecggacgtce acctgeggeg 14220
tggagcaagt ctactggtcg ctgcccgaca tgatgcaaga cccggtcacce ttceccgetcca 14280
cgcgtcaagt tagcaactac ccggtggtgg gcgccgagcet cctgcccgte tactccaaga 14340
gcttettecaa cgagcaggce gtctactcge agcagetgeg cgccttcacce tcecgetcacge 14400
acgtcttcaa ccgcttcececece gagaaccaga tcctcegtecg cceccgecccgeg cccaccatta 14460
ccaccgtcag tgaaaacgtt cctgctctca cagatcacgg gaccctgcecg ctgcgcagca 14520
gtatccgggg agtccagcecge gtgaccgtta ctgacgccag acgccgcacce tgcccctacg 14580
tctacaaggce cctgggcata gtcgegecge gcecgtcectcete gagcecgcacce ttctaaaaaa 14640
tgtccattct catctcgecec agtaataaca ccggttgggg cctgcgcegeg cccagcaaga 14700
tgtacggagg cgctcgccaa cgctccacge aacacceegt gecgegtgcege gggcacttcee 14760
gcgetecetyg gggegececte aagggccgeg tgcggtcegeg caccaccgtce gacgacgtga 14820
tcgaccaggt ggtggccgac gegcgcaact acacccecege cgcecgegcecce gtctecaccg 14880
tggacgccgt catcgacage gtggtggccg acgcgcgecg gtacgecccge gcecaagagece 14940
ggcggcggeg catcgcceccgg cggcaccgga gcacceccge catgcecgegeg gcgegagect 15000
tgctgcgcag ggccaggcege acgggacgca gggccatgcet cagggecggcece agacgcegcegg 15060
cttcaggcgce cagcgccggce aggacccgga gacgcgeggce cacggcggceg gcageggcca 15120
tcgccagecat gtccecgeceg cggcgaggga acgtgtactg ggtgcgcgac gecgecaccg 15180
gtgtgcgegt gccegtgcege acccegcecccece ctcecgcacttyg aagatgttca cttegegatg 15240
ttgatgtgtc ccagcggcga ggaggatgtc caagcgcaaa ttcaaggaag agatgctcca 15300
ggtcatcgeg cctgagatct acggccccge ggtggtgaag gaggaaagaa agccccgcaa 15360
aatcaagcgg gtcaaaaagg acaaaaagga agaagatgac gatctggtgg agtttgtgeg 15420
cgagttecgece cecccggcecgge gegtgcagtg gcgegggcegg aaagtgcacce cggtgetgag 15480
acccggcecacce accgtggtet tcacgeccgg cgagcgctcece ggcagegcett ccaagegcete 15540
ctacgacgag gtgtacgggg acgaggacat cctcgagcag gcggccgagce gectgggcga 15600
gtttgcttac ggcaagcgca gccgcccecge cctgaaggaa gaggcggtgt ccatcccecget 15660
ggaccacggc aaccccacgce cgagcctcaa gecccgtgace ctgcagcagg tgctgceccgag 15720
cgcagcegecg cgccgggggdt tcaagegcga gggcgaggat ctgtacccca ccatgcaget 15780
gatggtgccecc aagcgccaga agctggaaga cgtgctggag accatgaagg tggacccgga 15840
cgtgcagccce gaggtcaagg tgcggcccat caagcaggtg gccccgggcece tgggegtgca 15900
gaccgtggac atcaagatcc ccacggagcc catggaaacg cagaccgagc ccatgatcaa 15960
gcccagcacce agcaccatgg aggtgcagac ggatccecctgg atgeccatcgg ctectagecg 16020
aagaccecgg cgcaagtacg gegcggccag cctgctgatg cccaactacg cgctgcatcece 16080
ttccatcate cccacgcegg gctaccgegg cacgcgette taccgeggtce atacaaccag 16140
ccgccgecge aagaccacca cecgecgeceg ccecgtcecgecge acagccgcetg catctacccece 16200
tgccgeectyg gtgcggagag tgtaccgcecg cggccgegeg cctcetgacce taccgegege 16260
gcgctaccac ccgagcatcg ccatttaaac tttcecgectge tttgcagatg gccectcacat 16320
gccgecteeg cgtteccatt acgggctacce gaggaagaaa accgcgccegt agaaggctgg 16380



185

US 9,714,435 B2

186

-continued
cggggaacgg gatgcgtecge caccaccatc ggcggcggceg cgccatcage aagcggttgg 16440
ggggaggctt cctgccecgeg ctgatcccca tcatcgecge ggcgatcecggg gcgatcccecg 16500
gcattgctte cgtggecggtg caggcctcecte agcgccactg agacacttgg aaaacatctt 16560
gtaataaacc aatggactct gacgctcctg gtcctgtgat gtgttttegt agacagatgg 16620
aagacatcaa tttttcgtecc ctggcteccge gacacggcac gcggccgtte atgggcacct 16680
ggagcgacat cggcaccagce caactgaacg ggggcgcctt caattggagc agtctctgga 16740
gcgggcttaa gaattteggg tccacgctta aaacctatgg cagcaaggcg tggaacagca 16800
ccacagggca ggcgctgagg gataagctga aagagcagaa cttccagcag aaggtggtcecg 16860
atgggctecge ctcecgggcatce aacggggtgg tggacctgge caaccaggcce gtgcagegge 16920
agatcaacag ccgcctggac ccggtgccge ccgecggcete cgtggagatg ccgcaggtgg 16980
aggaggagct gectcecccectg gacaagceggg gcgagaagcg accccgceccce gacgcecggagg 17040
agacgctgct gacgcacacg gacgagccgce ccccgtacga ggaggcggtg aaactgggte 17100
tgcccaccac gecggceccate gegcecectgg ccaccggggt gctgaaaccce gaaagtaata 17160
agcccgegac cctggacttg cctecteceg ctteccgece ctctacagtg gectaageccece 17220
tgccgeeggt ggccegtggece cgcgcegcgac ccgggggcte cgceccgecct catgcgaact 17280
ggcagagcac tctgaacagce atcgtgggtc tgggagtgca gagtgtgaag cgccgccget 17340
gctattaaac ctaccgtage gcttaacttg cttgtetgtg tgtgtatgta ttatgtcgee 17400
gctgteccgee agaaggagga gtgaagaggce gcgtcgccga gttgcaagat ggccacccca 17460
tcgatgetge cccagtgggce gtacatgcac atcgccggac aggacgcttce ggagtacctg 17520
agtccgggtce tggtgcagtt cgcccgegece acagacacct acttcagtcet ggggaacaag 17580
tttaggaacc ccacggtggc gcccacgcac gatgtgacca ccgaccgcag ccageggctg 17640
acgctgeget tegtgccegt ggaccgcgag gacaacacct actcgtacaa agtgcgctac 17700
acgctggccg tgggcgacaa ccgcgtgcetg gacatggcca gcacctactt tgacatccge 17760
ggcgtgctgg atcggggcce tagcecttcaaa ccctactceg gcaccgccta caacagectg 17820
gcteccaagg gagcgcccaa ttceccagceccag tgggagcaaa aaaaggcagg caatggtgac 17880
actatggaaa cacacacatt tggtgtggcc ccaatgggcg gtgagaatat tacaatcgac 17940
ggattacaaa ttggaactga cgctacagct gatcaggata aaccaattta tgctgacaaa 18000
acattccagce ctgaacctca agtaggagaa gaaaattggc aagaaactga aagcttttat 18060
ggcggtaggyg ctcttaaaaa agacacaagc atgaaacctt gctatggctc ctatgctaga 18120
cccaccaatg taaagggagg tcaagctaaa cttaaagttg gagctgatgg agttcectacce 18180
aaagaatttg acatagacct ggctttcttt gatactcccg gtggcacagt gaatggacaa 18240
gatgagtata aagcagacat tgtcatgtat accgaaaaca cgtatctgga aactccagac 18300
acgcatgtgg tatacaaacc aggcaaggat gatgcaagtt ctgaaattaa cctggttcag 18360
cagtccatgc ccaatagacc caactatatt gggttcagag acaactttat tgggctcatg 18420
tattacaaca gtactggcaa tatgggggtg ctggctggtc aggcctcaca gctgaatget 18480
gtggtcgact tgcaagacag aaacaccgag ctgtcatacc agctcttget tgactctttg 18540
ggtgacagaa cccggtattt cagtatgtgg aatcaggcgg tggacagtta tgatcctgat 18600
gtgcgcatta ttgaaaacca tggtgtggaa gacgaacttc ccaactattg cttceccccecctg 18660
gatgggtctg gcactaatgce cgcttaccaa ggtgtgaaag taaaaaatgg taacgatggt 18720
gatgttgaga gcgaatggga aaatgatgat actgtcgcag ctcgaaatca attatgcaag 18780
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ggcaacattt ttgccatgga aattaacctc caagccaacc tgtggagaag tttcectctac 18840
tcgaacgtgg ccctgtacct geccgactcet tacaagtaca cgccagccaa catcaccctg 18900
cccaccaaca ccaacactta tgattacatg aacgggagag tggtgcctcecce ctcecgetggtg 18960
gacgcctaca tcaacatcgg ggcgcgcetgg tcgctggacce ccatggacaa cgtcaatcce 19020
ttcaaccacc accgcaacgc gggcctgcege taccgctceca tgctectggg caacgggcge 19080
tacgtgccct tccacatcca ggtgccccag aaattttteg ccatcaagag cctectgete 19140
ctgcecegggt cctacaccta cgagtggaac ttccgcaagg acgtcaacat gatcctgcag 19200
agctcecteg gcaacgacct gegcacggac ggggcctceca tctcecttcac cagcatcaac 19260
ctctacgcca ccttetteee catggegcac aacacggcect ccacgcectcecga ggccatgetg 19320
cgcaacgaca ccaacgacca gtccttcaac gactacctcect cggcggccaa catgctctac 19380
ccecatcecgg ccaacgccac caacgtgcecce atctccatce cctegegcaa ctgggecgee 19440
ttececgegget ggtcecttcac gegcectcaag accaaggaga cgccctceget gggctecggg 19500
ttcgaccecct acttegtceta ctegggctcece atcccctace tcgacggcac cttctaccte 19560
aaccacacct tcaagaaggt ctccatcacc ttcgactect cecgtcagetg geccggcaac 19620
gaccggctec tgacgcccaa cgagttcgaa atcaagcgca ccgtcgacgg cgagggatac 19680
aacgtggccce agtgcaacat gaccaaggac tggttcctgg tccagatgct ggcccactac 19740
aacatcggcet accagggctt ctacgtgccece gagggctaca aggaccgcat gtactectte 19800
ttccgcaact tccagcecccat gagccgccag gtggtggacg aggtcaacta caaggactac 19860
caggccgtca ccctggcecta ccagcacaac aactcgggct tecgteggcta cctcecgegece 19920
accatgcgcece agggccagcec ctaccceccgece aactaccegt acccgetcat cggcaagage 19980
gccgtcacca gegtcaccca gaaaaagttce ctctgcgaca gggtcatgtg gcgcatccce 20040
ttcteccageca acttcatgte catgggcgceg ctcaccgacce tcggccagaa catgctctat 20100
gccaacteeg cccacgcgcet agacatgaat ttcgaagteg accccatgga tgagtccacce 20160
cttctectatg ttgtcttecga agtcttecgac gtcgtccgag tgcaccagece ccaccgcgge 20220
gtcatcgagg ccgtctacct gcgcacccece ttcteggceceg gtaacgccac cacctaaatt 20280
gctacttgca tgatggctga gcccacaggce tccggcgagce aggagctcag ggccatcatce 20340
cgcgacctgg gectgegggece ctacttectg ggcacctteg ataagegcett cccgggatte 20400
atggccecge acaagctgge ctgcgcecatce gtcaacacgg ccggccgcga gaccgggggce 20460
gagcactggc tggecttcge ctggaacceg cgctcgaaca cctgctacct cttegaccce 20520
ttegggttet cggacgageg cctcaagcag atctaccagt tcgagtacga gggcctgctg 20580
cgeccgtageg cectggcecac cgaggaccgce tgcgtcacce tggaaaagtc cacccagacce 20640
gtgcagggtc cgcgctcegge cgectgeggg ctcettetget gcatgttect gcacgectte 20700
gtgcactggc ccgaccgcce catggacaag aaccccacca tgaacttgcet gacgggggtg 20760
cccaacggca tgctccagte gecccaggtg gaacccacce tgcgccgcaa ccaggaggceg 20820
ctctaccget tectcaacte ccactecgece tacttteget cccaccgcege gegcatcgag 20880
aaggccaccg ccttcgacceg catgaacaat caagacatgt aaaccgtgtg tgtatgttta 20940
aaatatcttt taataaacag cactttaatg ttacacatgc atctgagatg attttatttt 21000
agaaatcgaa agggttctgce cgggtcectcecgg catggcccge gggcagggac acgttgcegga 21060
actggtactt ggccagccac ttgaactcgg ggatcagcag tttgggcagce ggggtgtcgg 21120
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ggaaggagtc ggtccacagce ttccgcecgtca getgcagggce gceccagcagg tcgggcgegg 21180
agatcttgaa atcgcagttg ggacccgegt tctgcgegeg agagttgcegg tacacggggt 21240
tgcagcactg gaacaccatc agggccegggt gcttcacgct cgccagcacce gecgegtegg 21300
tgatgctcte cacgtcgagg teccteggegt tggccatcce gaagggggtce atcttgcagg 21360
tctgecttee catggtggge acgcacccecgg gcttgtggtt gcaatcgcag tgcaggggga 21420
tcagcatcat ctgggcctgg teggegttca tcceccgggta catggectte atgaaagcect 21480
ccaattgcct gaacgcectge tgggecttgg ctececteggt gaagaagacce ccgcaggact 21540
tgctagagaa ctggttggtyg gcacagccgg catcgtgcac gcagcagcgce gegtegttgt 21600
tggccagectyg caccacgctg cgccccecage ggttctgggt gatcttggece cggteggggt 21660
tctecttecag cgcecgegetge cegttetege tcegeccacate catctcecgatce atgtgetceccet 21720
tctggatcat ggtggtcceg tgcaggcacce gcagtttgee ctceggecteg gtgcaccegt 21780
gcagccacag cgcgcacccg gtgcactcece agttettgtg ggcgatctgg gaatgegegt 21840
gcacgaaccce ttgcaggaag cggcccatca tggtcgtcag ggtcecttgttg ctagtgaagg 21900
tcaacgggat gccgecggtge tectegttga tgtacaggtg gcagatgcgg cggtacacct 21960
cgeccectgete gggcatcagt tggaagttgg ctttcaggte ggtctceccacg cggtageggt 22020
ccatcagcat agtcatgatt tccatgccct tctecccagge cgagacgatg ggcaggctca 22080
tagggttctt caccatcatc ttagcactag cagccgcgge cagggggtceg ctctcatcca 22140
gggtctcaaa gcteccgettg cecgtecttet cggtgatceg caccgggggg tagetgaage 22200
ccacggcecgce cagctcectece teggectgte tttegtecte getgtectgg ctgacgtecct 22260
gcatgaccac atgcttggte ttgceggggtt tecttettggg cggcagtggce ggcggagatg 22320
cttgtggcga gggggagcgce gagttcectcecge tcaccactac tatctecttee tettettggt 22380
ccgaggcecac gcggcggtag gtatgtcectcet tcecgggggcag aggcggaggce gacgggctcet 22440
cgeccgeegeg acttggcecgga tggctggcag agccccttee gegttegggg gtgcgetceccece 22500
ggcggcgcete tgactgactt cctecgegge cggccattgt gttcectectag ggaggaacaa 22560
caagcatgga gactcagcca tcgccaacct cgccatctge ccccaccgece ggcgacgaga 22620
agcagcagca gcagaatgaa agcttaaccg cccecgcecgece cagccccgece tecgacgcag 22680
ccgecggtece agacatgcaa gagatggagg aatccatcga gattgacctg ggctatgtga 22740
cgcccgegga gcatgaggag gagctggcag tgcgctttca atcgtcaage caggaagata 22800
aagaacagcc agagcaggaa gcagagaacg agcagagtca ggctgggctc gagcatggceg 22860
actacctcca cctgagcggg gaggaggacg cgctcatcaa gcatctggecce cggcaggcca 22920
ccatcgtcaa ggacgcgetg ctcgaccgca ccgaggtgcee cctcagegtg gaggagctca 22980
gccgegecta cgagctcaac ctettectege cgcgegtgee ccccaagegce cageccaacg 23040
gcacctgcga gcccaacccee cgectcaact tcectacceggt cttegeggtg cccgaggcece 23100
tggccaccta ccacatcttt ttcaagaacc aaaagatccce cgtctectge cgcgccaacce 23160
gcacccgege cgacgccecte ttcaacctgg gtccecggcecge ccgectacct gatatcgect 23220
ccttggaaga ggttcccaag atcttcegagg gtctgggcag cgacgagact cgggcecgcga 23280
acgctctgca aggagaagga ggaggagagc atgagcacca cagcgccctg gtcgagttgg 23340
aaggcgacaa cgcgcggctg geggtgctca aacgcacggt cgagctgacc catttegect 23400
acccggetet gaacctgeccce ccgaaagtca tgagcgeggt catggaccag gtgctcatca 23460
agcgcgegte geccatctec gaggacgagg gcatgcaaga ctceccgaggag ggcaagccceg 23520



191

US 9,714,435 B2

192

-continued
tggtcagcga cgagcagctg geccggtgge tgggtcctaa tgctacccect caaagtttgg 23580
aagagcggcg caagctcatg atggceegtgg tcectggtgac cgtggagctg gagtgectge 23640
gccgettett cgeccgacgcg gagaccctge gcaaggtcga ggagaacctg cactacctcet 23700
tcaggcacgg gttcgtgcge caggcectgca agatctccaa cgtggagctg accaacctgg 23760
tctectacat gggcatcttg cacgagaacc gcctggggca gaacgtgctg cacaccaccce 23820
tgcgcgggga ggcccgceege gactacatcce gcgactgegt ctacctctac ctctgecaca 23880
cctggcagac gggcatgggce gtgtggcage agtgtctgga ggagcagaac ctgaaagagce 23940
tctgcaaget cctgcaaaag aacctcaagg gtctgtggac cgggttcgac gagcggacca 24000
ccgectegga cctggcecgac ctcatcecttee ccgagcgect caggctgacg ctgcgcaacyg 24060
gcctgecega ctttatgage caaagcatgt tgcaaaactt tcegetcttte atcecctcgaac 24120
gcteeggaat cctgeccecgee acctgcteeg cgctgeccte ggacttegtg ccgetgacct 24180
tcegegagtyg ceccecgeeg ctgtggagece actgctacct gectgecgectg geccaactacce 24240
tggcctacca ctcecggacgtyg atcgaggacg tcagcggcga gggcectgcte gagtgccact 24300
gccgetgcaa cctetgecacg ccgcaccget cectggectyg caacccccag ctgetgageg 24360
agacccagat catcggcacc ttcgagttgc aagggcccag cgagggcgag ggagccaagg 24420
ggggtctgaa actcaccccg gggctgtgga cctcecggecta cttgcgcaag ttegtgcecccg 24480
aggattacca tcccttcgag atcaggttct acgaggacca atcccagccg cccaaggccecg 24540
agctgtegge ctgcgtcatce acccaggggg cgatcctgge ccaattgcaa gccatccaga 24600
aatccecgecca agaattcttg ctgaaaaagg gccgcggggt ctacctcgac ccccagaccyg 24660
gtgaggagct caacccecgge tteccccagg atgccccgag gaaacaagaa gctgaaagtg 24720
gagctgcege ccgtggagga tttggaggaa gactgggaga acagcagtca ggcagaggag 24780
atggaggaag actgggacag cactcaggca gaggaggaca gcctgcaaga cagtctggag 24840
gaagacgagg aggaggcaga ggaggaggtg gaagaagcag ccgccgccag accgtcegtee 24900
tcggcggggyg agaaagcaag cagcacggat accatctceccg ctecegggteg gggtceccget 24960
cggccceccaca gtagatggga cgagaccggg cgattcccga accccaccac ccagaccggt 25020
aagaaggagc ggcagggata caagtcctgg cgggggcaca aaaacgccat cgtctectge 25080
ttgcaggcct gecgggggcaa catctectte acceggegcet acctgetcett ccaccgeggg 25140
gtgaacttcc cccgcaacat cttgcattac taccgtcacc tccacageccce ctactactte 25200
caagaagagg cagcagcagc agaaaaagac cagaaaacca gctagaaaat ccacagcggce 25260
ggcagcggca ggtggactga ggatcgcecgge gaacgagcceg gcgcagaccce gggagctgag 25320
gaaccggatc tttcccacce tctatgecat cttcecagcag agtcgggggce aggagcagga 25380
actgaaagtc aagaaccgtt ctctgcgctce gctcaccecge agttgtcectgt atcacaagag 25440
cgaagaccaa cttcagcgca ctctcgagga cgccgaggct ctcttcaaca agtactgcge 25500
gctcactett aaagagtagce ccgcgcccgce ccagtcgcag aaaaaggcgg gaattacgte 25560
acctgtgecce ttcecgeccctag cecgectceccac ccagcaccge catgagcaaa gagattccca 25620
cgecttacat gtggagctac cagccccaga tgggcecctgge cgcecggcegece geccaggact 25680
actccaccecg catgaattgg ctcagegceccg ggcccgcegat gatctcacgg gtgaatgaca 25740
tcegegecca ccgaaaccag atactcectag aacagtcage gctcaccgece acgcccecgca 25800
atcacctcaa tccgcgtaat tggcccgcecg ccecctggtgta ccaggaaatt ccccagccca 25860
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cgaccgtact acttccgcga gacgcccagg ccgaagtcca gctgactaac tcaggtgtcece 25920
agctggeggg cggcgccacce ctgtgtegte accgcccege tcagggtata aagcggctgg 25980
tgatcecgggg cagaggcaca cagctcaacg acgaggtggt gagctcectteg ctgggtctge 26040
gacctgacgg agtcttccaa ctcgccggat cggggagatc ttceccttcacg cctegtcagg 26100
cggtcctgac tttggagagt tcgtectcege agccccgcete gggceggcatce ggcactctcee 26160
agttcgtgga ggagttcact cccteggtcet acttcaacce cttcecteccgge tecceeggee 26220
actacccgga cgagttcatce ccgaactttg acgccatcag cgagtcggtg gacggctacg 26280
attgattaat taatcaacta accccttacc cctttaccct ccagtaaaaa taaagattaa 26340
aaatgattga attgatcaat aaagaatcac ttacttgaaa tctgaaacca ggtctctgtce 26400
catgttttct gtcagcagca cttcactcce ctcecttcccaa ctetggtact gcaggccceg 26460
gcgggctgca aacttecctcee acactctgaa ggggatgtca aattcctect gtcecectcaat 26520
cttcattttt atcttctatc agatgtccaa aaagcgcgcg cgggtggatg atggcttcga 26580
cceegtgtac cecctacgatg cagacaacgce accgactgtg ccecttcatca accctecctt 26640
cgtctettca gatggattec aagaaaagcce cctgggggtg ttgtccctge gactggccga 26700
ccecgtecace accaagaatg gggctgtcac cctcaagetg ggggaggggg tggacctcga 26760
cgactcggga aaactcatct ccaaaaatgc caccaaggcce actgcccctce tcagtattte 26820
caacggcacc atttccctta acatggctgce ccctttttac aacaacaatg gaacgttaag 26880
tctcaatgtt tctacaccat tagcagtatt tcccactttt aacactttag gtatcagtct 26940
tggaaacggt cttcaaactt ctaataagtt gctgactgta cagttaactc atcctcecttac 27000
attcagctca aatagcatca cagtaaaaac agacaaagga ctctatatta attctagtgg 27060
aaacagaggg cttgaggcta acataagcct aaaaagagga ctgatttttg atggtaatgce 27120
tattgcaaca taccttggaa gtggtttaga ctatggatcc tatgatagcg atgggaaaac 27180
aagacccatc atcaccaaaa ttggagcagg tttgaatttt gatgctaata atgccatgge 27240
tgtgaagcta ggcacaggtt taagttttga ctctgccggt geccttaacag ctggaaacaa 27300
agaggatgac aagctaacac tttggactac acctgaccca agccctaatt gtcaattact 27360
ttcagacaga gatgccaaat ttaccctatg tcttacaaaa tgcggtagtc aaatactagg 27420
cactgttgca gtagctgctg ttactgtagg ttcagcacta aatccaatta atgacacagt 27480
aaaaagcgcce atagtattcc ttagatttga ctctgacggt gtgctcatgt caaactcatc 27540
aatggtaggt gattactgga actttaggga aggacagacc acccaaagtg tggcctatac 27600
aaatgctgtg ggattcatgc ccaatctagg tgcatatcct aaaacccaaa gcaaaacacc 27660
aaaaaatagt atagtaagtc aggtatattt aaatggagaa actactatgc caatgacact 27720
gacaataact ttcaatggca ctgatgaaaa agacacaaca cctgtgagca cttactccat 27780
gacttttaca tggcagtgga ctggagacta taaggacaag aatattacct ttgctaccaa 27840
ctcctttact ttctectaca tggcccaaga ataaaccctg catgccaacc ccattgttcece 27900
caccactatg gaaaactctg aagcagaaaa aaataaagtt caagtgtttt attgattcaa 27960
cagttttcac agaattcgag tagttatttt ccctcctecce tcecccaactca tggaatacac 28020
caccctetee ccacgcacag ccttaaacat ctgaatgcca ttggtaatgg acatggtttt 28080
ggtctccaca ttccacacag tttcagageg agccagtcte gggtcggtca gggagatgaa 28140
acccteeggg cactecctgeca tetgcaccte aaagttcagt agcectgaggge tgtccteggt 28200
ggtcgggatc acagttatct ggaagaagag cggtgagagt cataatccgc gaacgggatc 28260
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gggcggttgt ggcgcatcag gccccgcage agtcgetgte tgcgceccgetce cgtcaagetg 28320
ctgctcaagg ggtctgggtce cagggactcce ctgcgcatga tgccgatgge cctgagcatce 28380
agtcgectgg tgcggcgggce gcagcagcegg atgcggatct cactcaggtce ggagcagtac 28440
gtgcagcaca gcactaccaa gttgttcaac agtccatagt tcaacgtgct ccagccaaaa 28500
ctcatctgtg gaactatgct gcccacatgt ccatcgtacce agatcctgat gtaaatcagg 28560
tggcgeccce tccagaacac actgcccatg tacatgatct ccttgggcat gtgcaggtte 28620
accacctcece ggtaccacat cacccgetgg ttgaacatge agccctggat aatcctgcgg 28680
aaccagatgg ccagcaccgce cccgececgcece atgcagcegca gggaccccegg gtcctggcaa 28740
tggcagtgga gcacccaccg ctcacggccg tggattaact gggagctgaa caagtctatg 28800
ttggcacagc acaggcacac gctcatgcat gtcttcagca ctctcagttce ctecgggggte 28860
aggaccatgt cccagggcac ggggaactct tgcaggacag tgaacccggce agaacagggce 28920
agccctegca cacaacttac attgtgcatg gacagggtat cgcaatcagg cagcaccgga 28980
tgatcctecca ccagagaagce gegggtcecteg gtctcectcac agcgaggtaa gggggcecgge 29040
ggttggtacg gatgatggcg ggatgacgct aatcgtgtte tggatcgtgt catgatggag 29100
ctgtttectg acattttegt acttcacgaa gcagaacctg gtacgggcac tgcacaccge 29160
tcgececggega cggtectegge gettcecgageg ctecggtgttg aagttataga acagccacte 29220
cctcagagcg tgcagtatct cctgagecte ttgggtgatg aaaatcccat ccgctetgat 29280
ggctctgate acatcggcca cggtggaatg ggccagaccee agccagatga tgcaattttg 29340
ttgggtttcyg gtgacggagyg gagagggaag aacaggaaga accatgatta actttattcc 29400
aaacggtctc ggagcacttc aaaatgcagg tcccggaggt ggcacctcte geccccactg 29460
tgttggtgga aaataacagc caggtcaaag gtgacacggt tctcgagatg ttccacggtg 29520
gcttecageca aagcectceccac gcgcacatcce agaaacaaga ggacagcgaa agcgggagceg 29580
ttttctaatt cctcaatcat catattacac tcctgcacca tccccagata attttcattt 29640
ttccagectt gaatgattcg tattagttcec tgaggtaaat ccaagccagce catgataaaa 29700
agctcgegca gagcgceccte caccggcatt cttaagcaca ccctcataat tccaagagat 29760
tctgctectyg gttcacctge agcagattaa caatgggaat atcaaaatct ctgccgcgat 29820
ccctaagete ctceectcaac aataactgta tgtaatcttt catatcatct ccgaaatttt 29880
tagccatagg gccgccagga ataagagcag ggcaagccac attacagata aagcgaagtce 29940
ctcceccagtg agcattgcca aatgtaagat tgaaataagce atgctggcta gaccctgtga 30000
tatctteccag ataactggac agaaaatcag gcaagcaatt tttaagaaaa tcaacaaaag 30060
aaaagtcgtc caggtgcagg tttagagcct caggaacaac gatggaataa gtgcaaggag 30120
tgcgttecag catggttagt gtttttttgg tgatctgtag aacaaaaaat aaacatgcaa 30180
tattaaacca tgctagcctg gcgaacaggt gggtaaatca ctctttccag caccaggcag 30240
gctacggggt ctececggegceg accctcegtag aagctgtcecge catgattgaa aagcatcacce 30300
gagagacctt cccggtggce ggcatggatg attcgagaag aagcatacac tccgggaaca 30360
ttggcatccg tgagtgaaaa aaagcgacct ataaagcctce ggggcactac aatgctcaat 30420
ctcaattcca gcaaagccac cccatgcgga tggagcacaa aattggcagg tgcgtaaaaa 30480
atgtaattac tcccecctectg cacaggcagce aaagcccceccg ctcecectceccag aaacacatac 30540
aaagcctcag cgtccatage ttaccgagca cggcaggcgce aagagtcaga gaaaaggctg 30600
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agctctaacc

aaggccaaag

ceggtgacac

cgggttecca

tcactegece

aattcaaacg

gatg

<210> SEQ I
<211> LENGT.
<212> TYPE:

<213> ORGAN
<220> FEATU

<221> NAME/KEY: SOURCE
ION: 1..150

<222> LOCAT

tgactgeceeg

tctaaaaata

actcaaaaaa

cgctacgtca

cgcecectaac

cctecatttge

D NO 39
H: 150
PRT
ISM: Human
RE:

ctcetgtget

cccgceccaaaa

atacgtgege

cegeteageg

ggtegeccett

atattaacgc

adenovirus

caatatatag

tgacacacac

ttcctcaaac

actttcaaat

ctcteggeca

gcacaaaaag

AdHu5

ccctaaccta cactgacgta
geccagcaca cgceccagaaa
gcccaaacceg gegtcattte
tcegtegace gttaaaaacy
atcaccttece tcecttececa

tttgaggtat atatttgaat

<223> OTHER INFORMATION: /mol_type=“protein”

/organism="Human adenovirus AdHu5”

<400> SEQUENCE: 39

Met Thr Thr
1

Ser Arg Leu
Phe Glu Thr
35

Pro Glu Cys
50

Pro Pro Val
65

Leu Asp Ser

Ile Thr Asp

Pro Lys Asn

115

Arg Gly Glu
130

Leu Asn Thr
145

<210> SEQ I
<211> LENGT.
<212> TYPE:

Ser Gly Val Pro Phe

Ser Arg Arg Thr Pro

20

Glu Thr Arg Ala Thr

40

Asn Thr Leu Thr Met

55

Lys Gln Pro Gln Val

70

Asp Met Asn Leu Ser

85

Glu Arg Leu Ala Arg

100

Met Ser Val Thr His

120

Arg Thr Val Tyr Ser

135

Arg Val Leu
150

D NO 40
H: 294
PRT

Gly

Tyr

25

Ile

His

Gly

Glu

Gln

105

Asp

Val

Met

10

Ser

Leu

Asn

Gln

Leu

90

Glu

Met

Cys

<213> ORGANISM: Human adenovirus AdHub5

<220> FEATU

<221> NAME/KEY: SOURCE
ION: 1..294

<222> LOCAT

RE:

Thr

Arg

Glu

Ala

Gln

75

Pro

Thr

Met

Trp

Leu Arg Pro Thr Arg
15

Asp Arg Leu Pro Pro
30

Asp His Pro Leu Leu
45

Trp Thr Ser Pro Ser
Pro Val Ala Gln Gln
80

Gly Glu Phe Ile Asn
95

Val Trp Asn Ile Thr
110

Leu Phe Lys Ala Ser
125

Glu Gly Gly Gly Arg
140

<223> OTHER INFORMATION: /mol_type=“protein”

/organism="Human adenovirus AdHu5”

<400> SEQUENCE: 40

Met Thr Thr Ser Gly Val Pro Phe Gly Met Thr Leu Arg Pro Thr Arg

1

5

10

15

Ser Arg Leu Ser Arg Arg Thr Pro Tyr Ser Arg Asp Arg Leu Pro Pro

20

25

30

Phe Glu Thr Glu Thr Arg Ala Thr Ile Leu Glu Asp His Pro Leu Leu

35

40

45

30660

30720

30780

30840

30900

30960

30964
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Pro

Leu

65

Trp

Met

Met

Pro

Phe

145

Tyr

Ser

Tyr

Ser

Ser

225

Arg

Thr

Phe

Tyr

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

Glu

50

Pro

Asp

His

Ile

Gly

130

Arg

Arg

Ser

Asp

Ala

210

Tyr

Thr

Thr

Ile

Asp
290

Cys

Cys

Met

Val

His

115

Ser

Met

Glu

Val

Gly

195

Leu

Cys

Arg

Ala

Arg

275

Ser

Asn

Ser

Val

Cys

100

Gly

Leu

Val

Val

Phe

180

His

His

Ala

Arg

Met

260

Ala

Thr

PRT

<400> SEQUENCE:

Met Val Leu Pro

1

Glu

Ile

Gly

Glu

65

Arg

Cys

Arg

Arg

50

Arg

Thr

Val

Ala

35

Leu

Ser

Trp

Gly

20

Ala

Asp

Lys

Phe

Thr

Val

Leu

85

Leu

Tyr

Gln

Val

Val

165

Met

Val

Cys

Asp

Leu

245

Leu

Leu

Pro

SEQ ID NO 41
LENGTH:
TYPE:
ORGANISM: Human adenovirus AdHub5
FEATURE:
NAME/KEY: SOURCE
LOCATION:

114

Leu

Gly

70

Thr

Cys

Glu

Cys

Asp

150

Asn

Arg

Gly

Gly

Leu

230

Met

Tyr

Leu

Met

1..114

41

Ala

Trp

Ala

Ala

Arg

Cys
85

Leu

Leu

His

Leu

Arg

70

Phe

Thr

55

Phe

Arg

Cys

Ser

Ile

135

Gly

Tyr

Gly

Ser

Ile

215

Ser

Leu

Ser

Gln

Pro

Gly

Glu

Arg

55

Asp

Arg

Met

Thr

Glu

Ala

Trp

120

Ala

Ala

Asn

Arg

Val

200

Leu

Glu

Arg

Cys

His
280

Ala

Val

Gly

40

Glu

Arg

Lys

His

Leu

Glu

Asn

105

Ala

Gly

Met

Met

His

185

Val

Asn

Ile

Ala

Arg

265

His

Pro

Ala

25

Val

Trp

Arg

Tyr

Asn

Ile

Leu

90

Ile

Leu

Gly

Phe

Pro

170

Leu

Pro

Asn

Arg

Val

250

Thr

Arg

Pro
10

Tyr

Tyr

Ile

Arg

Asp
90

Val

Gln

75

Val

Asp

His

Gln

Asn

155

Lys

Ile

Ala

Ile

Val

235

Arg

Glu

Pro

Val

Ser

Ile

Tyr

Arg

75

Tyr

Ser

60

Glu

Ile

Ile

Cys

Val

140

Gln

Glu

Tyr

Met

Val

220

Arg

Ile

Arg

Ile

OTHER INFORMATION: /mol_type=“protein”
/organism="Human adenovirus AdHu5”

Cys

Ala

Glu

Tyr

Ser

Val

Tyr

Trp

Leu

Met

His

125

Leu

Arg

Val

Leu

Ser

205

Val

Cys

Ile

Arg

Leu
285

Asp

Val

Pro

45

Asn

Val

Arg

Val

Val

Arg

Thr

110

Cys

Ala

Phe

Met

Arg

190

Phe

Leu

Cys

Ala

Arg

270

Met

Ser

Val

30

Glu

Tyr

Cys

Arg

Arg

Val

Lys

95

Ser

Ser

Ser

Ile

Phe

175

Leu

Gly

Cys

Ala

Glu

255

Gln

His

Gln
15

Asp

Ala

Tyr

His

Ser
95

Gly

Pro

80

Cys

Met

Ser

Trp

Trp

160

Met

Trp

Tyr

Cys

Arg

240

Glu

Gln

Asp

Asn

Val

Arg

Thr

Ala

80

Ile
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201

-continued

202

Trp His Asp Thr Thr Thr Asn Thr Ile Ser Val Val Ser Ala His Ser

110

100 105

Val Gln

<210> SEQ ID NO 42

<211> LENGTH: 1107

<212> TYPE: DNA

<213> ORGANISM: Mycobacterium tuberculosis

<220> FEATURE:

<221> NAME/KEY: source

<222> LOCATION: 1..1107

<223> OTHER INFORMATION: /mol_type=“DNA”
/note="Ag85A"
/organism="Mycobacterium tuberculosis”

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: 1..1107

<220> FEATURE:

<221> NAME/KEY: sig_peptide

<222> LOCATION: 1..102

<223> OTHER INFORMATION: /note=“signal peptide from human tissue
plasminogen activator (tPA)”

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: 1072..1104

<223> OTHER INFORMATION: /note=“PK tag”

<400> SEQUENCE: 42

atggacgcca tgaagagggg cctgtgetge gtgetgetge

tcccccagee aggaaatcca cgeccggtte agacggggea

gtcagaggcg ccgtgaccgg catgagcaga cggetggteg

ctggtgtetyg gactegtggg agecegtggge ggaacagceta

cceggectge cegtggaata tcetgecaggte cccageccca

gtgcagttce agtctggegg agccaacage cctgetetgt

geccaggacg acttcagegg ctgggacatc aacacccccg

agcggectgt ctgtggtecat gectgtggge ggecagagea

cagccegett gtggcaagge cggctgecag acctacaagt

gagctgeceg getggetgea ggccaacaga cacgtgaage

ggcctgteta tggcetgecag ctetgecctyg accctggeca

gtgtacgetyg gegccatgte tggectgetyg gatccttete

atcggactgyg ctatgggaga tgccggegga tacaaggeca

gaggaccceg cctggcagag aaacgaccce ctgctgaacyg

aacaccagag tgtgggtgta ctgcggcaac ggcaagcetga

ctgccegeca agttectgga aggcttegtyg cggaccagea

tacaacgctyg geggceggaca caacggegtg ttegacttece

tgggagtatt ggggagccca gctgaatgee atgaageceg

cctaatecte tgctgggect ggactga

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

SEQ ID NO 43

LENGTH: 368

TYPE: PRT

ORGANISM: Mycobacterium tuberculosis
FEATURE:

NAME/KEY: SOURCE

LOCATION: 1..368

OTHER INFORMATION: /mol_type=“protein”
/note="Ag85A"

tgtgtggege

gecatgcagcet

tgggagctgt

cagccggege

gcatgggccg

acctgetgga

ccttegagty

gettcetacag

gggagacatt

ccaccggete

tctaccacce

aggccatggg

gegacatgtyg

tgggcaagcet

gcgacctggg

acatcaagtt

ccgacagegyg

acctgcagag

cgtgttegty

ggtggacaga

cggagecget

tttcagcaga

ggacatcaag

cggectgaga

gtacgaccag

cgactggtat

cctgaccage

tgcegtegty

ccagcagtte

acccacccty

gggccctaaa

gatcgccaac

cggcaacaac

ccaggacgec

cacccacagc

aggcagcatc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1107
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-continued

204

/organism="Mycobacterium tuberculosis”

<400> SEQUENCE:

Met Asp Ala Met

1

Ala

Gly

Ser

Leu

65

Pro

Arg

Leu

Asp

145

Gln

Phe

Lys

Ala

Ala

225

Ile

Trp

Asn

Gly

Phe

305

Tyr

Gly

Pro

<210>
<211>
<212>
<213>
<220>

Val

Ser

Arg

Val

Gly

Asp

Tyr

Ile

130

Val

Pro

Leu

Pro

Leu

210

Met

Gly

Gly

Val

Asn

290

Leu

Asn

Thr

Asp

Phe

Met

35

Arg

Gly

Leu

Ile

Leu

115

Asn

Met

Ala

Thr

Thr

195

Thr

Ser

Leu

Pro

Gly

275

Gly

Glu

Ala

His

Leu
355

Val

20

Gln

Leu

Ala

Pro

Lys

100

Leu

Thr

Pro

Cys

Ser

180

Gly

Leu

Gly

Ala

Lys

260

Lys

Lys

Gly

Gly

Ser
340

Gln

SEQ ID NO
LENGTH: 9
TYPE :
ORGANISM:
FEATURE:

PRT

43

Lys

5

Ser

Leu

Val

Val

Val

85

Val

Asp

Pro

Val

Gly

165

Glu

Ser

Ala

Leu

Met

245

Glu

Leu

Leu

Phe

Gly

325

Trp

Arg

44

Arg

Pro

Val

Val

Gly

70

Glu

Gln

Gly

Ala

Gly

150

Lys

Leu

Ala

Ile

Leu

230

Gly

Asp

Ile

Ser

Val

310

Gly

Glu

Gly

Gly

Ser

Asp

Gly

Gly

Tyr

Phe

Leu

Phe

135

Gly

Ala

Pro

Val

Tyr

215

Asp

Asp

Pro

Ala

Asp

295

Arg

His

Tyr

Ser

Leu

Gln

Arg

40

Ala

Thr

Leu

Gln

Arg

120

Glu

Gln

Gly

Gly

Val

200

His

Pro

Ala

Ala

Asn

280

Leu

Thr

Asn

Trp

Ile
360

Cys

Glu

25

Val

Val

Ala

Gln

Ser

105

Ala

Trp

Ser

Cys

Trp

185

Gly

Pro

Ser

Gly

Trp

265

Asn

Gly

Ser

Gly

Gly

345

Pro

Artificial Sequence

Cys

10

Ile

Arg

Gly

Thr

Val

90

Gly

Gln

Tyr

Ser

Gln

170

Leu

Leu

Gln

Gln

Gly

250

Gln

Thr

Gly

Asn

Val
330

Ala

Asn

Val

His

Gly

Ala

Ala

75

Pro

Gly

Asp

Asp

Phe

155

Thr

Gln

Ser

Gln

Ala

235

Tyr

Arg

Arg

Asn

Ile

315

Phe

Gln

Pro

Leu

Ala

Ala

Ala

60

Gly

Ser

Ala

Asp

Gln

140

Tyr

Tyr

Ala

Met

Phe

220

Met

Lys

Asn

Val

Asn

300

Lys

Asp

Leu

Leu

Leu

Arg

Val

45

Leu

Ala

Pro

Asn

Phe

125

Ser

Ser

Lys

Asn

Ala

205

Val

Gly

Ala

Asp

Trp

285

Leu

Phe

Phe

Asn

Leu
365

Leu

Phe

30

Thr

Val

Phe

Ser

Ser

110

Ser

Gly

Asp

Trp

Arg

190

Ala

Tyr

Pro

Ser

Pro

270

Val

Pro

Gln

Pro

Ala
350

Gly

Cys

15

Arg

Gly

Ser

Ser

Met

95

Pro

Gly

Leu

Trp

Glu

175

His

Ser

Ala

Thr

Asp

255

Leu

Tyr

Ala

Asp

Asp

335

Met

Leu

Gly

Arg

Met

Gly

Arg

80

Gly

Ala

Trp

Ser

Tyr

160

Thr

Val

Ser

Gly

Leu

240

Met

Leu

Cys

Lys

Ala

320

Ser

Lys

Asp
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205 206

-continued

<221> NAME/KEY: SOURCE

<222> LOCATION: 1..9

<223> OTHER INFORMATION: /mol_type=“protein”
/note="Synthetic peptide corresponding to known immunodominant CD
8+ T cell H-2d restricted epitopes in Ag85A”
/organism="Artificial Sequence”

<400> SEQUENCE: 44

Trp Tyr Asp Gln Ser Gly Leu Ser Val
1 5

<210> SEQ ID NO 45

<211> LENGTH: 20

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<221> NAME/KEY: SOURCE

<222> LOCATION: 1..20

<223> OTHER INFORMATION: /mol_type=“protein”
/note="Synthetic peptide corresponding to the known immunodominant
CD4+ T cell H-2d restricted epitopes in Ag85A”
/organism="Artificial Sequence”

<400> SEQUENCE: 45

Thr Phe Leu Thr Ser Glu Leu Pro Gly Trp Leu Gln Ala Asn Arg His
1 5 10 15

Val Lys Pro Thr
20

<210> SEQ ID NO 46

<211> LENGTH: 2274

<212> TYPE: DNA

<213> ORGANISM: Unknown

<220> FEATURE:

<221> NAME/KEY: source

<222> LOCATION: 1..2274

<223> OTHER INFORMATION: /mol_type=“DNA”
/note="Influenza A virus nucleoprotein and matrix protein 1”
/organism="Unknown”

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: 1..2274

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: 1495..1515

<223> OTHER INFORMATION: /function=“Linker”

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: 1..149%94

<223> OTHER INFORMATION: /note=“Nucleoprotein sequence”

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: 1516..2274

<223> OTHER INFORMATION: /note=“Matrix protein 1 sequence”

<400> SEQUENCE: 46

atggccagece agggcaccaa gcggagctac gagcagatgg aaaccgacgg cgaccggcag 60
aacgccaccg agatccggge cagegtggge aagatgateg acggcategg cceggttctac 120
atccagatgt gcaccgaget gaagetgtee gactacgagg gecggetgat ccagaacage 180
ctgaccatcg agaagatggt getgtecgee ttegacgage ggcggaacag atacctggaa 240
gagcacccca gcgecggcaa ggaccccaag aaaaccggceg gacccatcta ceggegggtyg 300

gacggcaagt ggatgcggga gctggtgetyg tacgacaaag aggaaatccyg geggatetgg 360
cggcaggeca acaacggcga ggacgcecaca geeggectga ccecacatgat gatctggeac 420
agcaacctga acgacaccac ctaccagegg accagggecce tegtgeggac cggcatggac 480

cceceggatgt gecagectgat geagggcage acactgecca gaagaagedg agetgecgga 540
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208

-continued
geegecegtga agggcatcgg caccatggtg atggaactga tccggatggt gaagegggge 600
atcaacgacc ggaatttttg gaggggcgag aacggcagaa agactagaag cgcctacgag 660
cggatgtgca acatcctgaa gggcaagttce cagacagecyg cccagceggge catggtggac 720
caggtcceggg agagcecggaa ccccggcaac gecgagateg aggacctgat cttectggece 780
cggtecgece tgatectgceg gggcagegtg geccacaaga gcetgectgee cgectgegtyg 840
tacggccctyg ccegtgagcag cggctacgac ttcgagaaag agggctacag cctggtegge 900
atcgacccct tcaagetgct gcagaacage caggtgtaca gectgatceg gcccaacgag 960
aaccccgece acaagtccca getggtetgg atggectgece acagegcecge cttcegaggat 1020
ctgcggcetge tgtcecttecat ccggggcace aaggtgtcecce ccaggggcaa gctgtcecacce 1080
agaggcgtge agatcgccag caacgagaac atggacaaca tgggcagcag caccctggaa 1140
ctgcggageg gctactggge catccggacce cggteceggeg gcaacaccaa ccagcagcegg 1200
geecagegeeyg gacagatcag cgtgcagecce acctteteceg tgcageggaa cctgecctte 1260
gagaagagca ccgtgatgge cgccttcacce ggcaacaccg agggccggac cagcgacatg 1320
cgggecgaga ttatccggat gatggaagge gecaagccceyg aggaagtgag cttecgggge 1380
aggggcgtgt tcgagctgte cgatgagaag gccaccaacc ccatcgtgcce cagcttcecgag 1440
atgagcaacg agggcagcta cttcttegge gacaacgccyg aggaatacga caatggegge 1500
ggaccaggceg gcggaatgag cctgctgacce gaggtggaga cctacgtgcet gtccategtg 1560
cctageggee ctctgaagge cgagatcgece cageggetgg aagatgtgtt cgccggcaag 1620
aacaccgacce tggaagccct gatggaatgg ctgaaaaccce ggceccatcct gageccectg 1680
accaagggca tcctgggcett cgtgttcacce ctgaccgtge ccagcgageg gggcctgcag 1740
cggcggagat tcegtgcagaa cgccctgaac ggcaacggeg accccaacaa catggataag 1800
geegtgaage tgtaccggaa gctgaagegg gagatcacct tcecacggege caaagagatce 1860
geectgaget acagegcecgg agccectggece agetgecatgg gectgatcta caaccggatg 1920
ggegecgtga ccaccgaggt ggcecttegge ctggtetgeg ccacctgega gcagatcgece 1980
gacagccage acagatccca ccggcagatg gtggccacaa ccaaccctet gatcaagcac 2040
gagaaccgga tggtgctgge tagcaccacce gccaaggceca tggaacagat ggecggcage 2100
agcgagcagg ccgccgaage catggaaatce gecagccagyg ccagacagat ggtgcaggece 2160
atgcggacceg tgggcaccca ccccageage tcecaccggece tgcgggacga cctgetggaa 2220
aacctgcaga cctaccagaa acggatgggg gtgcagatgce agcggttcaa gtga 2274

<210> SEQ ID NO 47
<211> LENGTH: 757

<212> TYPE:

PRT

<213> ORGANISM: Unknown
<220> FEATURE:
<221> NAME/KEY: SOURCE

<222> LOCATION:

1..757

<223> OTHER INFORMATION: /mol_type=“protein”

/note="Influenza A virus nucleoprotein and matrix protein 1”

/organism="Unknown”

<400> SEQUENCE: 47

Met Ala Ser Gln Gly Thr Lys Arg Ser Tyr Glu Gln Met Glu Thr Asp

1

5

10

15

Gly Asp Arg Gln Asn Ala Thr Glu Ile Arg Ala Ser Val Gly Lys Met

20

25

30



209

US 9,714,435 B2

-continued

210

Ile

Leu

Lys

65

Glu

Tyr

Lys

Ala

Asp

145

Pro

Gly

Leu

Gly

Ile

225

Gln

Ile

Lys

Tyr

Lys

305

Asn

Ala

Ser

Glu

Tyr

385

Ala

Asn

Thr

Glu

Asp

Ser

50

Met

His

Arg

Glu

Thr

130

Thr

Arg

Ala

Ile

Glu

210

Leu

Val

Phe

Ser

Asp

290

Leu

Pro

Phe

Pro

Asn

370

Trp

Ser

Leu

Glu

Gly

Gly

Asp

Val

Pro

Arg

Glu

115

Ala

Thr

Met

Ala

Arg

195

Asn

Lys

Arg

Leu

Cys

275

Phe

Leu

Ala

Glu

Arg

355

Met

Ala

Ala

Pro

Gly
435

Ala

Ile

Tyr

Leu

Ser

Val

100

Ile

Gly

Tyr

Cys

Gly

180

Met

Gly

Gly

Glu

Ala

260

Leu

Glu

Gln

His

Asp

340

Gly

Asp

Ile

Gly

Phe
420

Arg

Lys

Gly

Glu

Ser

Ala

85

Asp

Arg

Leu

Gln

Ser

165

Ala

Val

Arg

Lys

Ser

245

Arg

Pro

Lys

Asn

Lys

325

Leu

Lys

Asn

Arg

Gln
405
Glu

Thr

Pro

Arg

Gly

Ala

70

Gly

Gly

Arg

Thr

Arg

150

Leu

Ala

Lys

Lys

Phe

230

Arg

Ser

Ala

Glu

Ser

310

Ser

Arg

Leu

Met

Thr

390

Ile

Lys

Ser

Glu

Phe

Arg

55

Phe

Lys

Lys

Ile

His

135

Thr

Met

Val

Arg

Thr

215

Gln

Asn

Ala

Cys

Gly

295

Gln

Gln

Leu

Ser

Gly

375

Arg

Ser

Ser

Asp

Glu

Tyr

40

Leu

Asp

Asp

Trp

Trp

120

Met

Arg

Gln

Lys

Gly

200

Arg

Thr

Pro

Leu

Val

280

Tyr

Val

Leu

Leu

Thr

360

Ser

Ser

Val

Thr

Met
440

Val

Ile

Ile

Glu

Pro

Met

105

Arg

Met

Ala

Gly

Gly

185

Ile

Ser

Ala

Gly

Ile

265

Tyr

Ser

Tyr

Val

Ser

345

Arg

Ser

Gly

Gln

Val
425

Arg

Ser

Gln

Gln

Arg

Lys

90

Arg

Gln

Ile

Leu

Ser

170

Ile

Asn

Ala

Ala

Asn

250

Leu

Gly

Leu

Ser

Trp

330

Phe

Gly

Thr

Gly

Pro
410
Met

Ala

Phe

Met

Asn

Arg

75

Lys

Glu

Ala

Trp

Val

155

Thr

Gly

Asp

Tyr

Gln

235

Ala

Arg

Pro

Val

Leu

315

Met

Ile

Val

Leu

Asn

395

Thr

Ala

Glu

Arg

Cys

Ser

60

Asn

Thr

Leu

Asn

His

140

Arg

Leu

Thr

Arg

Glu

220

Arg

Glu

Gly

Ala

Gly

300

Ile

Ala

Arg

Gln

Glu

380

Thr

Phe

Ala

Ile

Gly

Thr

45

Leu

Arg

Gly

Val

Asn

125

Ser

Thr

Pro

Met

Asn

205

Arg

Ala

Ile

Ser

Val

285

Ile

Arg

Cys

Gly

Ile

365

Leu

Asn

Ser

Phe

Ile
445

Arg

Glu

Thr

Tyr

Gly

Leu

110

Gly

Asn

Gly

Arg

Val

190

Phe

Met

Met

Glu

Val

270

Ser

Asp

Pro

His

Thr

350

Ala

Arg

Gln

Val

Thr
430

Arg

Gly

Leu

Ile

Leu

Pro

95

Tyr

Glu

Leu

Met

Arg

175

Met

Trp

Cys

Val

Asp

255

Ala

Ser

Pro

Asn

Ser

335

Lys

Ser

Ser

Gln

Gln
415
Gly

Met

Val

Lys

Glu

Glu

80

Ile

Asp

Asp

Asn

Asp

160

Ser

Glu

Arg

Asn

Asp

240

Leu

His

Gly

Phe

Glu

320

Ala

Val

Asn

Gly

Arg

400

Arg

Asn

Met

Phe
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211

-continued

212

Glu

465

Met

Asp

Glu

Ile

Glu

545

Thr

Arg

Gly

Lys

Ser

625

Gly

Glu

Thr

Thr

Ala

705

Met

Asp

Met

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

450

Leu

Ser

Asn

Thr

Ala

530

Ala

Lys

Gly

Asp

Arg

610

Ala

Ala

Gln

Thr

Thr

690

Glu

Arg

Leu

Gln

Ser

Asn

Gly

Tyr

515

Gln

Leu

Gly

Leu

Pro

595

Glu

Gly

Val

Ile

Asn

675

Ala

Ala

Thr

Leu

Arg
755

Asp

Glu

Gly

500

Val

Arg

Met

Ile

Gln

580

Asn

Ile

Ala

Thr

Ala

660

Pro

Lys

Met

Val

Glu

740

Phe

SEQ ID NO
LENGTH: 9
TYPE :
ORGANISM:
FEATURE:

NAME /KEY :
LOCATION:
OTHER INFORMATION: /mol_type=“protein”
/note="Synthetic peptide corresponding to known immunodominant CD

PRT

Glu

Gly

485

Gly

Leu

Leu

Glu

Leu

565

Arg

Asn

Thr

Leu

Thr

645

Asp

Leu

Ala

Glu

Gly

725

Asn

Lys

48

Lys

470

Ser

Pro

Ser

Glu

Trp

550

Gly

Arg

Met

Phe

Ala

630

Glu

Ser

Ile

Met

Ile

710

Thr

Leu

455 460

Ala Thr Asn Pro Ile Val Pro Ser Phe
475

Tyr Phe Phe Gly Asp Asn Ala Glu Glu
490 495

Gly Gly Gly Met Ser Leu Leu Thr Glu
505 510

Ile Val Pro Ser Gly Pro Leu Lys Ala
520 525

Asp Val Phe Ala Gly Lys Asn Thr Asp
535 540

Leu Lys Thr Arg Pro Ile Leu Ser Pro
555

Phe Val Phe Thr Leu Thr Val Pro Ser
570 575

Arg Phe Val Gln Asn Ala Leu Asn Gly
585 590

Asp Lys Ala Val Lys Leu Tyr Arg Lys
600 605

His Gly Ala Lys Glu Ile Ala Leu Ser
615 620

Ser Cys Met Gly Leu Ile Tyr Asn Arg
635

Val Ala Phe Gly Leu Val Cys Ala Thr
650 655

Gln His Arg Ser His Arg Gln Met Val
665 670

Lys His Glu Asn Arg Met Val Leu Ala
680 685

Glu Gln Met Ala Gly Ser Ser Glu Gln
695 700

Ala Ser Gln Ala Arg Gln Met Val Gln
715

His Pro Ser Ser Ser Thr Gly Leu Arg
730 735

Gln Thr Tyr Gln Lys Arg Met Gly Val
745 750

Artificial Sequence

SOURCE

1..9

8+ T cell H-2d restricted epitope in NP”
/organism="Artificial Sequence”

<400> SEQUENCE:

48

Thr Tyr Gln Arg Thr Arg Ala Leu Val

1

5

<210> SEQ ID NO 49

Glu

480

Tyr

Val

Glu

Leu

Leu

560

Glu

Asn

Leu

Tyr

Met

640

Cys

Ala

Ser

Ala

Ala

720

Asp

Gln
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213

214

-continued

<211>
<212>
<213>
<220>
<221>
<222>
<223>

LENGTH: 9

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

NAME/KEY: SOURCE

LOCATION: 1..9

OTHER INFORMATION: /mol_type=“protein”
/note="Linker”

/organism="Artificial Sequence”

<400> SEQUENCE: 49

Ile Pro Asn Pro Leu Leu Gly Leu Asp
1 5

The invention claimed is:

1. An adenovirus vector comprising a capsid, wherein said
capsid comprises one or more capsid proteins from chim-
panzee adenovirus AdY25 and encapsidates a nucleic acid
molecule comprising an exogenous nucleotide sequence of
interest operably linked to expression control sequences
which direct the expression thereof in an animal cell and an
adenoviral packaging signal sequence, and wherein the
nucleotide sequence that encodes the wild-type chimpanzee
adenovirus AdY25 is SEQ ID No. 1.

2. The vector of claim 1 wherein said vector comprises an
AdY25 genome that lacks a functional E1 locus.

3. The vector of claim 1 wherein said vector comprises an
AdY25 genome that lacks an E3 locus.

4. The vector of claim 1 wherein the vector comprises an
AdY25 genome wherein at least one of the E4 open reading
frame (Orf) is heterologous.

5. The vector of claim 4 wherein the vector lacks a native
E4 locus and the at least one E4Orf is the entire E4 locus.

6. The vector of claim 5 wherein the E4Orf6 open reading
frame is from AdHuS.

7. The vector of claim 4 having an E4 locus that comprises
E40rf1, E4Orf2, and E4Orf3 from AdY25 and E4Orf4, Orf6
and Orf6/7 from AdHuS5.
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8. The vector of claim 1 wherein the exogenous nucleo-
tide sequence of interest encodes a protein or a polypeptide.

9. The vector of claim 8 wherein the protein or the
polypeptide is selected from the group comprising an anti-
gen, a molecular adjuvant, an immunostimulatory protein or
a recombinase.

10. The vector of claim 9, wherein said antigen is Ag85A
from Mycobacterium tuberculosis.

11. The vector of claim 1 wherein said exogenous nucleo-
tide sequence of interest is an miRNA or an immunostimu-
latory RNA sequence.

12. The vector of claim 1 wherein said capsid comprises
one or more capsid proteins selected from the group con-
sisting of

(a) an AdY25 hexon protein comprising the amino acid

sequence of SEQ ID NO. 2:

(b) an AdY25 penton protein comprising the amino acid

sequence of SEQ ID NO. 3; and

(c) an AdY25 fibre protein comprising the amino acid

sequence of SEQ ID NO. 4.

13. An isolated nucleic acid molecule having a sequence

identical to SEQ ID NO. 1 over its entire length.

#* #* #* #* #*



