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Replication-Competent Anti-Cancer Vectors

Reference to Government Grant

This invention was made with government support under a grant from the National
Institutes of Health, Grant Number RO1 CA71704 and CA81829. The United States
Government has certain rights in this invention.

Background of the Invention
(1) Field of the lnvention
This invention relates generally to the trcatment of cancer and more particularly to

vectors which replicate in neoplastic cells and which overexpress an adenovirus death protein
(ADP) and to the use of these vectors in treating human cancer.
(2) Description of the Related Art

Cancer is a leading cause of death in the United States and elsewhere. Depending on
the type of cancer, it is typically treated with surgery, chemotherapy, and/or radiation. These
treatments often fail: surgery may not remove all the cancer; some cancers are resistant to
chemotherapy and radiation therapy; and chemotherapy-resistant tumors frequently develop.

1

New therapies are necessary, to be used alone or in ination with classical techniq

One potential therapy under active investigation is treating tumors with recombinant
viral vectors expressing anti-cancer therapeutic proteins. Adenovirus-based vectors contain
several characteristics that make them conceptuaily appealing for use in treating cancer, as
well as for therapy of genetic disorders. Adenoviruses (hereinafter used interchangeably with
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"Ads") can easily be grown in culture to high titer stocks that are stable. They have a broad

host range, replicating in most human cancer cell types. Their g can be ip d by

site~directed mutation and insertion of foreign genes expressed from foreign promoters.

The adenovirion consists of a DNA-protein core within a protein capsid (reviewed by
Stewart et al., "Adenovirus structure by x-ray crystallography and electron microscopy.” in:
The Molecular Repertoire of Adenoviruses, Doerfler, W. et al., (ed)., Springer-Verlag,
Heidelberg, Germany, p. 25-38). Virions bind to a specific cellular receptor, are endocytosed,
and the genome is extruded from endosomes and transported to the nucleus. The genome is a
linear duplex DNA of about 36 kbp, encoding about 36 genes (Fig. 1A). In the nucleus, the
“immediate early” E1A proteins are expressed initially, and these proteins induce expression
of the “delayed early” proteins encoded by the E1B, E2, E3, and E4 transcription units
(reviewed by Shenk, T. "Adenoviridae: the viruses and their replication" in: Fields Virology,
Field, B.N. et al., Lippencoti-Raven, Philadeiphia, p. 2111-2148). EIA proteins also induce
or repress cellular genes, resulting in stimulation of the cell cycle. About 23 early proteins
function to usurp the cell and initiate viral DNA replication. Viral DNA replicates at about 7
h post-infection (p.i.), then late genes are expressed from the “major late™ transcription unit.
Major late mRNAs are synthesized from the common “major late promoter” by alternative
pre-mRNA processing. Each late mRNA contains a common “tripartite leader” at its 5'-
terminus {(exons 1, 2, and 3 in Fig. 1), which allows for efficient translation of Ad late
mRNAs. Cellular protein synthesis is shut off, and the cell becomes a factory for making
viral proteins. Virions assemble in the nucleus at about 1 day p.i., and after 2-3 days the cell
Iyses and releases progeny virus. Cell lysis is mediated by the E3 11.6K protein, which has
been renamed "adenovirus death protein” (ADP) (Tollefson et al., J. Virol. 70:2296-2306,
1996; Tollefson et al., Virol. 220:152-162, 1996). The term ADP as used herem in a generic
sense refers collectively to ADP's from adenoviruses such as, e.g. Ad type 1 (Ad1), Ad type 2
(Ad2), Ad type 5 (Ad5) or Ad type 6 (Ad6) 2l of which express homologous ADP's with a
high degree of sequence similarity.

Human adenovirus type 5 (AdS) is particularly useful for cancer gene therapy. It
primarily causes asymptomatic or mild respiratory infections in young children, followed by
long term effective immunity. Fatalities are extremely rare except when the patient is
immunocompromised (Horwitz, M. S., Adenoviruses, p. 2149-2171 In B. N. Fields, D, M.
Knipe, and P. M. Howley (eds.), Fields Virology, Lippincott-Raven Publishers, Philadelphia,
PA, 1996). AdS is very well understood, can be grown in culture to high titer stocks that are
stable, and can replicate in most human cancer cell types (Shenk, T., Adenoviridae: the
viruses and their replication, p. 2111-2148. In B. N. Fields, D. M. Knipe, and P. M. Howley
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(eds.), Fields Virology, Lippincott-Raven, Philadelphia, 1996). Its genome can be
manipulated by site-directed mutagenesis and insertion of foreign sequences.

The Ad vectors being investigated for use in anti-cancer and gene therapy are based
on recombinant Ad's that are either replication-defective or replication-competent. Typical
replication-defective Ad vectors lack the E1A and E1B genes (collectively known as El) and
contain in their piace an expression cassette consisting of 2 promoter and pre-mRNA
processing signals which drive expression of a foreign gene. The E1A proteins induce
transcription of other Ad genes, and in nontransformed cells they deregulate the cell cycle,
induce or repress a variety of cellular genes, and force cells from G, into S-phase 48 (White,
E., Semin. Virol. §:505-513, 1998; Wold et al., pp. 200-232 In AJ. Cann (ed.), DNA Virus
Replication: Frontiers in Molecular Biology, Oxford University Press, Oxford). The EIB
proteins inhibit cellular apoptosis. /d. These vectors are unable to replicate because they lack
the E1A genes required to induce Ad gene expression and DNA replication. In addition, the
E3 genes are usually deleted because they are not essential for virus replication in cultured
cells.

A number of investigators have constructed replication-defective Ad vectors
expressing anti-cancer therapeutic proteins. Usually, these vectors have been tested by direct
injection of human tumors growing in mouse models. Most commonly, these vectors express
the thymidine kinase gene from herpes simplex virus, and the mice are treated with
gancyclovir to kill cells transduced by the vector (see e.g., Felzmann et al., Gene Ther.
4:1322-1329, 1997). Another suicide gene therapy approach involves injecting tumors with a
replication defective Ad vector expressing cytosine deaminase, followed by administration of
5-fluorocytosine (Topf et al., Gene Ther. 5:507-513, 1998). Investigators have also prepared
and tested replication-defective Ad vectors expressing a cytokine-such as IL-2, IL-12, IL-6,
tumor necrosis factor (TNF), type I interferons, or the co-stimulatory molecule B7-1 in the
anticipation that the Ad-expressed cytokine will stimulate an immune response, including
cytotoxic T-lymphocytes (CTL), against the tumor (Felzmann et al., supra; Putzer etal., Proc.
Natl. Acad. Sci. USA 94:10889-10894, 1997). Other vectors express tumor antigens (¢.g.
melanoma MART]1), proteins that de-regulate the cell cycle and induce apoptosis (p53, pRB,
p21KPIWARL 116D kM2 and even Ad E1A), and ribozymes. An Ad vector expressing FasL
induces apoptosis and tumor regression of a2 mouse tumor (Arai et al., Proc. Natl. Acad. Sci.
USA 94:13862-13867, 1997).

Despite thesc generally positive reports, it is recognized in the art that
replication-defective Ad vectors have several characteristics that make them suboptimal for
use in therapy. For le, production of replication-defective vectors requires that they be

Pies P

grown on 2 complementing cell line that provides the E1A proteins in trans. Such cell lines
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are fastidious, and generation of virus stocks is time-consumning and expensive. In addition,
although many foreign proteins have been expressed from such vectors, the level of
expression is low compared to Ad late proteins.
To address these problems, several groups have proposed using replication-
competent Ad vectors for therapeutic use. Replication-competent vectors retain Ad genes
essential for replication and thus do not require complementing cell lines to replicate.

Replication-competent Ad vectors lyse cells as a natural part of the life cycle of the vector.

Another ad ge of replication-comp Ad vectors occurs when the vector is engineered
to encode and express a foreign protein. Such vectors would be expected to greatly amplify
synthesis of the encoded protein in vivo as the vector replicates. However, in order to prevent
RC vectors from damaging normal tissues and causing disseminated viremia, it is important
that they have some feature that limits their replication to cancer cells.

Wyeth Laboratorics developed replication-competent Ad vectors for vaccination
purposes, using vaccine strains of Ad serotypes 4, 7, and 5 (Lubeck et al., AIDS Res. Hum.
Retroviruses ]0:1443-1449, 1994). Foreign genes were inserted into the E3 region (with the
E3 genes deleted) or into a site at the right end of the genome. Two foreign genes used were
hepatitis B surface antigen and the HIV envelope protein. They obtained good expression in
culture, and were able to raise antisera in animal models. Phase [ human trials were
ambiguous, and the project was mostly abandoned.

Onyx Pharmaceuticals recently reported on adenovirus-based anti-cancer vectors
which are replication deficient in non-neoplastic cells but which exhibit a replication
phenotype in neoplastic cells lacking functional p53 and/or retinoblastoma (pRB) tumor
suppressor proteins (U.S. Patent No. 5,677,178; Heise et al., Nature Med. 6:639-645, 1997;
Bischof¥ et al., Science 274:373-376, 1996). This phenotype is reportedly accomplished by
using recombmant adenoviruses containing a mutation in the E1B region that make the
encoded E1B-55K protein incapable of binding to p53 and/or a mutation(s) in the E1A region
which make the encoded E1A protein (p289R or p243R) incapable of binding to pRB and/or
the cellular 300 kD polypeptide and/or the 107 kD polypeptide. E1B-55K has at least two
independent functions: it binds and inactivates the tumor suppressor protein p53, and it is
required for efficient transport of Ad mRNA from the nucleus. Because these EIB and EIA
viral proteins are involved in forcing cells into S-phase, which is required for replication of
adenovirus DNA, and because the p53 and pRB proteins block cell cycle progression, the
recombinant adenovirus vectors described by Onyx should replicate in cells defective in p53
and/or pRB, which is the case for many cancer cells, but not in cells with wild-type p53
andfor pRB. Omyx has reported that replication of an adenovirus lacking E1B-55K, which is
named ONYX-015, was restricted to p53-minus cancer cell lines (Bischoff et al., supra), and
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that ON'YX-015 slowed the growth or caused regression of a p53-minus human umor
growing in nude mice (Heise et al., supra). Others have challenged the Onyx report claiming
that replication of ONYX-015 is independent of p53 genotype and ocours efficiently in some
primary cultured human cells (Harada and Berk, J. Virol 73:5333-5344, 1999). It is now
lmown that ONYX-015 can replicate in cells with wild-type p53 (Goodrum et al., J. Virol.
72:9479-9490, 1998; Harada ct al., J. Virol 73:5333-5344, 1999; Hay et al,, Hum. Gene Ther.
10:579-590, 1999; Rothmann et al., J. Virol. 72:9470-9478, 1998; Turnell etal., J. Virol.
73:2074-2083, 1999). ONYX-015 does not replicate as well as wild-type adenovirus because
E1B-55K is not available to facilitate viral mRNA transport from the nucleus. Also, ONYX-
015 expresses less ADP than wild-type virus (see Example 1 below). oo

As an extension of the ONYX-015 concept, a replication-competent :ﬁ‘? ovirus
vector was designed that has the gene for E1B-55K replaced with the herpes simplex virus
thymidine kinase gene (Wilder et al., Gene Therapy 6:57-62, 1999). The group that
constructed this vector reported that the combination of the vector plus gancyclovir showed a
therapeutic effect on a human colon cancer in a nude mouse mode} (Wilder et al., Cancer Res.
50:410-413, 1999). However, this vector lacks the gene for ADP, and accordingly, the vector
will lyse cells and spread from cell-to-cell less efficiently than an equivalent vector that
expresses ADP. The gene for ADP is also lacking in another replication-competent
adenovirus vector that has been described, in which a minimal enhancer/promoter of the
human prostate specific antigen was inserted into the adenovirus E1A enhancer/promoter
(Rodriguez et al., Cancer Res. 57:2559-2563, 1997). Another strategy for replication-
competent vector improvement is to place replication under the control-of tissue-specific
promaters. One group replaced the basal E1A promoter with a modified promoter for a-
fetoprotein (AFP) (Hallenbeck et al., Hum. Gene Ther. 10:1721-1733, 1999%@? is
expressed in the liver during development, but it is not expressed in adults. However, itis
expressed in 70-80% of patients with hepatocellular carcinoma. Growth of this vector was
limited to AFP-expressing cells and the vector showed some suppression of xenotransplants.
Id, Calydon, Inc. also developed adenoviral vectars which overexpress ADP in cells that
express either the liver-specific gene AFP or prostate-specific genes, such 2s prostate-specific
antigen (PSA) and probasin (PB). In the Calydon vectors, the E1A or E1B promoter 1s
replaced by either the AFP promoter, PSA promoter, or PB promoter, thereby enabling the
ADP expressing adenovirus to replicate in liver tissue and hepatocellular carcinomas or
prostate tissue and prostate cancer tissue, respectively ("Adenovirus Vectors Specific for
Cells Expressing Alpha-Fetoprotein and Methods of Use Thereof”, W098/39465;

AMFNNEN QuEeY
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" Adenovirus Vectors Specific for Cells Expressing Androgen Receptor and Methods of Use
Thereof”, U.S. Pat. No. 6,197,293).

A series of RC vectors has also been developed that have expression of the E1A and
EIB genes dependent on the prostate tumor-specific prostate specific antigen (PSA) and
kallikrein promoters/enhancers (Rodriguez et al., Cancer Res. 60:1196, 1997; Yuetal,,
Cancer Res.59:4200-4203, 2000; Yu et al., Cancer Res 59:1498-1504, 1999).

Thus, there is a continuing need for vectors that replicate and spread efficiently in
tumors but that can be modified such that they replicate poorly or not at all in normal tissue.

Summary of the Invention

Briefly, therefore, the present invention is directed to novel vectors which are
replication competent in neoplastic cells and which overexpress an adenovirus death protein
(ADP). The work reported herein demonstrates the discovery that overexpression of ADP by
a recombinant adenovirus allows the construction of a replication-corapetent adenovirus that
kills neoplastic cells and spreads from cell-to-cell at a rate similar to or faster than that
exhibited by adenoviruses expressing wild-type levels of ADP, even when the recombinant
adenovirus contains a mutation that would otherwise reduce its replication rate in non-
neoplastic cells. This discovery was unexpected because it could not have been predicted
from what was known about adenovirus biology that Ad vectors overexpressing ADP remain
viable and that the infectea cells are not killed by the higher amounts of ADP before the Ad
vector produces new virus particles that can spread to other tumor cells. Indeed, naturally-
occurring adenoviruses express ADP in low amounts from the E3 promoter at early stages of
infection, and begin to make ADP in large amounts only at 24-30 h p.i., once virions have
been assembled in the cell nuclews. It is believed that other non-adenoviral vectors can be
used to deliver ADP's cell-killing activity to neoplastic cells, including other viral vectors and
plasmid expression vectors.

Thus, in one preferred embodiment, the ADP-expressing vector comprises 2
recombinant adenovirus lacking expression of at least one E3 protein selected from the group
consisting of: gpl9K; RIDa (also known as 10.4K); RIDB (also known as 14.5K) and 14.7K.
Because these E3 proteins inhibit immune-mediated inflammation and/or apoptosts of Ad-
infected cells, it is believed that a recombinant adenovirus lacking one or more of these E3
proteins will stimulate infiltration of inflammatory and immune cells into a tumor treated with
the adenovirus and that this host immume response will aid in destruction of the tumor as well
as tumors that have metastasized. The ADP expressed by preferred embodiments comprises a
naturally-occurring amino acid sequence from a human adenovirus of subgroup C, namely

Adl, Ad2, AdS and Ad6.

AMENDED SHEEY
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particularly viral vectors that kill the host cell as part of their life cycle. In preferred
embodiments, a recombinant adenovirus has a replication-restricted phenotype because the
recombinant adenovirus is incapable of expressing an E1A viral protein which binds the pRB
and the p300/CBP proteins or because the E4 promoter has been substituted with a promoter
that is activated only in neoplastic cells and/or cells of a specific tissue.

In yet another embodiment, the invention provides a vector which overexpresses ADP
and whose replication is under the control of a tissue specific promoter, tumor specific
promoter or an inducible promoter. In preferred embodiments, the vector comprises a
recombinant adenovirus in which the tissue specific promoter or inducible promoter is
substituted for the E4 promoter. Such vectors are useful for restricting replication of the
vector and its ADP-mediated cell killing to cells of a particular type or to cells exposed to an
exogenous agent that activates the promoter. A preferred tissue-specific or inducible vector
also expresses a phenotype that restricts its replication to neoplastic cells.

In yet another embodiment, the invention provides a vector which overexpresses ADP
but which is not restricted to tumors by a specific genetic modification. Such a vector is more
destructive to neoplastic cells than even the naturally occurring Ad's of subgroup C. In
preferred embodiments, this vector could be used for patients with terminal cancer not
treatable by another method, and who have pre-existing neutralizing antibodies to Ad or to
which neutralizing antibodies can be administered.

In still another embodiment, the invention provides a composition comprising a first
recombinant virus which is replication corpetent in a neoplastic cell and overexpresses the
adenovirus death protein. In one embodiment, the recombinant virus is contained within a
delivery vehicle comprising a targeting moiety that limits delivery of the virus to cells of 2
certain type. With this embodiment, the replication-competent vector can be of any ADP-
overexpressing configuration described herein. In some embodiments, the composition also
comprises 2 second recombinant virus which is replication-defective and which expresses an
anti-cancer gene product. In some embodiments, the replication-defective vector may be
engineered to overexpress ADP when replication of this vector is complemented by a
replication-competent vector. The recombinant virus complements spread of the replication-
defective virus, as well as its encoded anti-cancer product, throughout a tumor. In preferred
embodiments, the first recombinant virus is a recombinant adenovirus whose replication is
restricted to neoplastic cells and/or which lacks expression of one or more of the E3 gpl9K;
RIDq; RIDB; and 14.7K proteins.

In additional embodiments, the invention provides replication-competent vectors that
overexpresses an ADP and also expresses an anti-cancer product. As with previous

embodiments, the vector can be of any ADP-overexpressing configuration provided herein.

AMENDED SHEET
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Preferably, replication of the virus is engineered to (2) be restricted to neoplastic cells, e.g., by
replacing the E4 promoter with a tissue specific or tumor specific promoter and/or (b) lack
expression of one or more of the E3 gp19K; RIDc; RIDB; and 14.7K proteins. In some
embodiments, the anti-cancer product is inserted into the E3 region.

The ADP-expressing vectors and compositions of the invention are useful in a
method for promoting death of a neoplastic cell. The method comprises contacting the
neoplastic cell with a vector which is replication-competent in the neoplastic cell and which
overexpresses ADP. Where the neoplastic cell comprises a tumor in a patient, the vector is
administered directly to the tumor or, in other embodiments, the vector is administered to the
patient systemically or in a delivery vehicle containing a targeting moiety that directs delivery
of the vector to the tumor. In embodiments where the vector is a recombinant virus, the
method can also comprise passively immunizing the patient against the virus.

In yet another embodiment of the invention, the vector may be used in combination
with radiation therapy. The radiation therapy can be any form of radiation therapy used in the
art such as for example, external beam radiation such as x-ray treatment, radiation delivered
by insertion of radioactive materials within the body near or at the tumor site such as
treatment with gamma ray emitting radionuclides, particle beam therapy which utilizes
neutrons or charged particles and the like, In addition, this embodiment encompasses the use
of more than one of the vectors of the present invention in a cocktail in combination with
radiation therapy.

Another embodiment of the invention involves the use of the recombinant vector in

- combination with chemotherapy as has been disclosed for other adenovirus vectors (U.s.

Patent No. 5,846,945). Chemotheraputic agents are known in the art and include
antimetabolites including pyrimidine-analogue and purine-analogue antimetabolites, plant
alkaloids, antitumor antibiotics, alkylating agents and the like. The use of more than one of
the vectors of the present invention with a chemotheraputic agent or agents is also
contemplated within this embodiment.

Among the several advantages found to be achieved by the present invention,
therefore, may be noted the provision of replication-competent vectors, particularly viruses,
which rapidly kill cancer cells and spread from cell-to-cell in a tumor; the provision of such
vectors whose replication can be induced or which is restricted to tumors and/or to cells of a
certain tissue type; and the provision of compositions and methods for anti-cancer therapy
which cause little to no side effects in normal tissues.

Brief Description of the Drawings

Figure 1 is a schematic of gene expression in Ad5 (Fig. 1A) and KD3, a preferred

embodiment of the invention (Fig. 1B), in which the respective genomes are represented by

AMENDED SHEET
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the stippled bars and transcription units represented by arrows above and below the bars, with
the E3 proteins listed above the arrows for the E3 transeription unit, and the L1 to LS families
of late mRNA's indicated.

Figure 2 illustrates the overexpression of ADP by KD1, KD3 , GZ1, and GZ3
showing an immunoblot of proteins isolated from human A549 cells infected with the
indicated viruses and probed with an anti-ADP antibody, with ADP indicating differently
glycosylated and proteolytically processed forms of ADP.

Figure 3 illustrates that the E1A d/1101/1107 mutation referred to in the figure and
hereinafter as d101/07, retards expression of late proteins, showing an immunoblot of E1A.
proteins and late proteins in A549 cells infected with the indicated viruses in the absence
(Figs. 3A and 3B) or presence (Figs. 3C and 3D) of di327, which has a wild-type E1A region
and has a deletion of all E3 genes but the gene encoding the 12.5K protein (Figs. 3C and 3D).
An antiserum specific to the E1A proteins was used for Fig. 3A and 3C. An antiserum raised
against Ad5 virions was used for Figs. 3B and 3D.

Figure 4 illustrates that KD1 and KD3 kill cells more efficiently than control viruses
that express less or no ADP, showing a graph of the percent of AS49 cells infected with the
indicated viruses that were viable at the indicated days p.i. as determined by trypan blue
exclusion.

Figure 5 is a cell spread assay illustrating that overexpression of ADP enhances
spread of virus from cell to cell, showing monolayers infected-with the indicated viruses at the
indicated PFU/cell which were treated at 7 days p.i. with crystal violet, which stains live cells
but not dead cells.

Figure 6 illustrates that KD and KD3 replicate well in growing cells but not in
growth-arrested cells showing the virus titer extracted from growing or growth arrested HEL-
229 cells at various times following infection with 100 PFU/mlI of the following viruses:
di309 (Fig. 6A), dl01/07 (fig. 6B), KD1 (Fig. 6C) and KD3 (Fig 6D).

Figure 7 illustrates that KD1 and KD3 are defective in killing primary human
bronchial epithelial cells showing these cell monolayers infected at 30% confluency with 10
PFU/m] of the indicated viruses and stained at 5 days p.i. with neutral red.

Figure 8 illustrates that KD1 and KD3 reduce the growth rate of human A549 cell
tumors growing in nude mice, showing in Fig. 8A a graph of average-fold increase in tumor
size plotted against the number of weeks following infection of the tumor with buffer or with
5% 10 T PFU at weekly intervals of or the indicated viruses, and showing in Fig. 8B a similar
graph of tumors injected once with 5 x 10* PFU of KD3 or GZ3.

Figure 9 illustrates that KD1 and KD3 reduce the growth rate of human Hep3B cell

tumors growing in nude mice, showing a graph of average-fold increase in tumor size plotted
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against the number of weeks following injection of the tumor with buffer or with 5 x 10’ PFU
of dI309, KD1 or KD3 at twice weekly intervals of the indicated viruses.

Figure 10 illustrates that KD1 and KD3 complement the replication and spread of Ad-
B-gal, a replication-defective vector that expresses p-galactosidase, using an infectious center
assay showing in Fig. 10A a picture of A549 cell monolayers seeded with A549 cells infected
with Ad-B-gal alone or with the indicated viruses, with Figs 10B and 10C showing close-up
views of two of the monolayers of Fig. 10A.

Figure 11 is a bar graph illustrating that KD1 and KD3 increase the expression of
luciferase in human Hep3B cell tumors growing in nude mice, using an assay in which tumors
were injected with the indicated combinations of viruses, then were extracted 2 weeks p.i. and
assayed for luciferase activity. The numbers in parentheses indicated the fold increase in
luciferase activity compared to that of the Adluc vector plus buffer.

Figure 12 is a graph showing the results of a standard plaque development assay for
KD1 and KD1-SPB on A549 cells engineered to express the TTF1 transcription factor
(AS549/TTF1) and the parental 549 cells, in which data are plotted as the number of plaques
observed on a particular day in the assay divided by the final number of plaques observed for
that virus multiplied by 100.

Figure 13 is a cell spread assay for KD1 and KD1-SPB on H441 cells and Hep3B
cells, where cells were infected with the indicated amounts of KD1 or KD1-SPB and H44]
cells and Hep3B cells were strained with crystal violet at 5 days p.i. and 8 days p.i.,
respectively.

Figure 14 is a graph showing the results of a standard plaque development assay for
df309 and two preferred embodiments of the invention, GZ1 and GZ3, in which data are
plotted as the number of plaques observed on a particular day in the assay divided by the final
number of plaques observed for that virus multiplied by 100.

Figure 15 is a cell spread assay illustrating that the combination of KD1, KD3, GZ1,
or GZ3 with x-ray radiation is more effective in destroying A549 cell monolayers than is
virus vector alone or radiation alone, wherein cells were infected with the indicated amounts
of the indicated viruses, radiated with 600 centigreys (cGy) of x-radiation (bottom panel), or
mock radiated (top panel), then stained with crystal violet at 6 days p.i.

Figure 16 is a graph of a cell spread assay illustrating that 10° PFU of KD1, KD3,
GZ1, or GZ3 used in combination with 150, 300, or 600 centigreys of radiation is more
effective in destroying A549 cell monolayers than virus vector alone or radiation alone. Cell
viability is based on the amount of crystal violet extracted from the culture wells, using the

mock-infected non-radiated well as 100% viability.

AMENDED SHEET

13-




lus2o/701 IHU UYIDZ ralx o144 /4( uvzio aviaiul. OnroRnnse e v
.

11
Figure 17 illustrates that the combination of KD3 or GZ3 plus x-ray radiation is more
effective in reducing the growth of A549 cell tumors growing in nude mice than KD3 alone or
GZ3 alone.
Figure 18 illustrates a structure-function analysis of ADP, showing in Fig. 18A the
S amino acid sequence of the adenovirus death protein encoded by Ad2, with the various
putative domains and glycosylation sites labeled and showing in Fig. 18B a schematic of the
ADP gene in rec700 and in the indicated deletion mutants, with the right column
summarizing the death promoting phenotype of the various mutants as a percentage of the
wild-type phenotype.
10 Figures 19A and 19B illustrate a cell viability assay of the indicated ADP mutants
showing a graph of viability as determined by trypan blue exclusion plotted against hours
(Fig. 19A) or days (Fig. 19B) postinfection.
Figure 20 depicts the amino acid sequence, shoWn in single letter code, for the ADP
proteins of Adl, Ad2, AdS, and Ad6 (SEQ ID NOS:5-8), for the Ad2 ADP mutants d/716,
15 dI715, dI714, and 21737 (SEQ ID NOS:9-12), and for the putative lumenal domain (SEQ ID
~ NO:17), the transmembrane domain (SEQ ID NO:18), the cytosolic basic-proline domain
(SEQ ID NO:19), and the remainder of the cystosolic domain (SEQ ID NO:20) of the ADP
protein of Ad2.
Figure 21 presents the complete nucleotide sequence of the genome of AdS.
20 Figure 22 presents the complete nucleotide sequence of the genome of KD1 (SEQ ID
NG:1).
Figure 23 presents the complete nucleotide sequence of the genome of KD3 (SEQ ID
NO:2).
Figure 24 is a schematic of the following vectors: A. AdS. The stippled bar
25  indicates the DNA genome of 36 kbp. The open arrow indicates the immediate early E1A
transcription unit, and the black arrows are the delayed early EiB, E2, E3, and E4
transcription units. The hatched arrows indicate the five families of major late mRNAs, and
also the ADP mRNA, which is synthesized as part of the major late transcription unit. Each
major late mRNA has a tripartite leader (leaders 1, 2, and 3) spliced to its 5' terminus. B.
30  di309. dI309 is identical to AdS except it has the E3-RID and E3-14.7K genes deleted. d1309
expresses ADP at levels similar to Ad5. C. KD1. KD! has two small deletions (indicated by
“X” marks) in the E1A gene that abolish binding of the E1A proteins to pRB or p300/CBP. It
lacks all E3 genes except adp. ADP is expressed earlier in infection and in greater abundance
than is ADP from Ad5 or d1309 Doronin etal., J. Virol. 74:6147-6155. D. KD1-SPB. KDi-
35  SPBisidentical to KD1I, except it has the E4 promoter replaced by the promoter for
Surfactant Protein B (SPB-P).
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Figure 25 presents graphs illustrating that KD1-SPB grows as well as KD1 in H441
lung carcinoma cells but much more poorly than KD1 in Hep 3B hepatoma cells. CsCl-
banded stocks of KD1-SPB and KD1 were titered using standard methods (Tollefson et al., p.
1-9 Jn W.SM. Wold (ed.), Adenovirus Methods and Protocols. Humana Press, Inc., Totowa,
NI, 1998) on 293-E4 or 293 cells (A), or on A549 celis (B). The data are plotted as the
number of plaques seen on any day of the plaque assay as a percentage of the number of
plaques seen on the final day of the assay (Tollefson et al., Virology 220:152-162, 1996).

Figure 26 presents micrographs illustrating that KD1-SPB induces CPE in H441 cells
but not Hep 3B cells. H441 and Hep 3B monolayers were mock-infected or infected with 10
PFU/cell of KD1 or KD1-SPB, then photographed under phase contrast at 4 or 7 days p.i.

Figure 27 depicts Southern hybridizations and a graph illustrating that KD1-SPB
DNA is synthesized efficiently in H441 but not Hep 3B cells. H441 or Hep 3B cells were
infected with 10 PFU/cell of KD1 or KD1-SPB. Total genomic DNA was isolated at 0, 5, 24,
48, 72, and 96 h p.i., digested with HindITI, resolved by agarose gel electrophoresis, blotted,
and hybridized with *?P-labeled Ad DNA. A. Autoradiogram. B. Phosphorlmager
quantitation of the DNA bands in Panel A.

Figure 28 presents graphs depicting single step growth curves showing that KD1-SPB
grows well in H441 but not Hep 3B cells. Cells were infected with 10 PFU/cell of KD1 or
KD1-SPB. Vectors were extracted at the indicated days p.i. and titers determined by plaque
assay.

Figure 29 depicts immunoblots showing that KD1-SPB expresses EAORF3 and ADP
in H441 but not Hep 3B cells. Cells were infected with 10 PFU/cell of KD1 or KD1-SPB. At
24 h p.i., protein extracts were analyzed for E1A, EAORF3, and ADP using specific antisera.
The E1A proteins appear as multiple bands. ADP appears as two bands; the upper band is
glycosylated and the lower band is a proteolytically cleaved species (Scaria et al., Virology
191:743-753, 1992; Tollefson et al., J. Virol 66:3633-3642).

Figure 30 depicts immunofluorescence micrographs showing that KD1-SPB
expresses EAORF3 in H441 but not Hep 3B cells. Cells growing on coverslips were infected
with 20 PFU/cell of KD1, KD1-SPB, or d1309 (wild-type). At48 h (Panel A) or 6 days
(Panel B), cells were fixed and stained with a rabbit polyclonal antipeptide antiserum against
E4ORF3. Photographs were taken using a 100X Planapo lens. Each pane! shows about 8
nuclei. This figure is part of the same experiment shown in Figure 31.

Figure 31 depicts immunoﬂuorescénce micrographs showing that KD1-SPB does not
express E2-DBP or fiber efficiently in Hep 3B cells. Hep 3B cells were infected with 20
PFU/cell of KD1-SPB or KDI. At48h (A) or 6 days (B) p.i., cells were fixed and double-

stained using a rabbit polyclonal antiserum against DBP and a mouse monoclonal antibody
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against fiber. The same fields are shown for DBP and fiber. This figure is part of the same
experiment shown in Figure 30. v

Figure 32 presents graphs illustrating that KD1-SPB lyses H441 but not Hep 3B as
efficiently as KD1. H441 or Hep 3B cells were mock-infected ar infected with 20 PFU/cell
of KD1 or KD1-SPB. Cell lysis was determined by release of lactate dehydrogenase from the
cells into the medium.

Figure 33 presents graphs illustrating that KD1-SPB suppresses growth of H441
tumors in nude mice equally as well as KD1. Tumor cells were injected into flanks of nude
mice and allowed to grow to about 100 ul (H441) or 150 pi (Hep 3B) volumes. Tumors (n =
10) were injected with DMEM (mock) or with 5 x 107 PFU of KD1 or KD1-SPB. Injections
of the viruses were repeated twice weekly for 3 weeks to a total dose of 3.0 x 10® PFU per
tumor. Tumors were measured and the mean fold-increase in tumor size was calculated.
Description of the Preferred Embodiments

In accordance with the present invention, it has been discovered that overexpression '

of ADP by a recombinant adenovirus results in faster lysis of cells and spread of the virus
throughout a cell monolayer than viruses expressing wild-type levels of ADP. It has also
been discovered that this function for ADP is manifest in an adenovirus that contains E1IA
mutations that restrict adenoviral replication to neoplastic cells. Thus, vectors which are both
replication competent in neoplastic cells and which overexpress ADP should be useful in anti-
cancer therapy.

In the context of this disclosure, the following terms will be defined as follows unless
otherwise indicated:

"Naturally-occurring" as applied to an object such as a polynucleotide, polypeptide,
or virus means that the object can be isolated from a source in nature and has not been
intentionally modified by a human.

"Neoplastic cell" means a cell which exhibits an aberrant growth phenotype
characterized by a significant loss of control of cell proliferation and includes actively
replicating cells as well as cells in a temporary non-replicative resting state (G, or G). A
neoplastic cell may have a well-differentiated phenotype or a poorly-differentiated phenotype
and may comprise a benign neoplasm or a malignant neoplasm.

"Recombinant virus" means any viral genome or virion that is different than a wild-
type virus due to a deletion, insertion, or substitution of one or more nucleotides in the wild-
type viral genome. The recombinant virus can have changes in the number of amino acid
sequences encoded and expressed or in the amount or activity of proteins expressed by the
virus. In particular, the term includes recombinant viruses generated by the intervention of a

human.
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"Replication-competent” as applied to a vector means that the vector is capable of
replicating in normal and/or neoplastic cells. As applied to a recombinant virus, "replication-
competent” means that the virus exhibits the following phenotypic characteristics in normal
and/or neoplastic cells: cell infection; replication of the viral genome; and production and
release of new virus particles; although one or more of these characteristics need not occur at
the same rate as they occur in the same cell type infected by a wild-type virus, and may occur
at a faster or slower rate. Where the recombinant virus is derived from a virus such as
adenovirus that lyses the cell as part of its life cycle, it is preferred that at least 5 to 25% of the
cells in a cell culture monolayer are dead 5 days after infection. Preferably, a replication-
competent virus infects and lyses at least 25 to 50%, more preferably at least 75%, and most
preferably at least 90% of the cells of the monolayer by 5 days post infection (p.i.).

"Replication-defective" as applied to a recombinant virus means the virus is incapable
of, or is greatly compromised in, replicating its genome in any cell type in the absence of 2
complementing replication-competent virus. Exceptions to this are cell lines such as 293 cells
that have been engineered to express adenovirus E1A and E1B proteins.

"Replication-restricted” as applied to a vector of the invention means the vector
replicates better in a dividing cell, i.e. either a neoplastic cell ora non-neoplastic, dividing
cell, than in a cell of the same type that is not neoplastic and/or not dividing, which is also
referenced herein as a normal, non-dividing cell. Preferably, a replication-restricted virus
kills at least 10% more neoplastic cells than normal, non-dividing cells in cell culture
monolayers of the same size, as measured by the number of cells showing cytopathic effects
(CPE) at 5 days p.i. More preferably, between 25% and 50%, and even more preferably,
between 50% and 75% more neoplastic than normal cells are killed by a replication-restricted
virus, Most preferably, a replication-restricted adenovirus kills between 75% and 100% more
neoplastic than normal cells in equal sized monolayers by 5 days p.i.

In one embodiment the invention provides a vector that is réplication-competem in
neoplastic cells and which overexpresses an ADP. Vectors useful in the invention include but
are not limited to plasmid-expression vectors, bacterial vectors such as Salmonella species
that are able to invade and survive in a number of different cell types, vectors derived from
DNA viruses such as human and non-human adenoviruses, adenovirus associated viruses
(AAVs), poxviruses, herpesviruses, and vectors derived from RNA viruses such as
retroviruses and alphaviruses. Preferred vectors include recombinant viruses engineered to
overexpress an ADP, Recombinant adenoviruses are particularly preferred for use as the
vector, especially vectors derived from Adl, Ad2, AdS or Ad6.

Vectors according to the invention overexpress ADP. As applied to recombinant Ad

and AAV vectors, the term "overexpresses ADP" means that more ADP molecules are made
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per viral genome present in a dividing cell infected by the vector than expressed by any
previously known recombinant adenoviral vector or AAV in a dividing cell of the same type.
As applied to other, non-adenoviral vectors, "overexpresses ADP" means that the virus
expresses sufficient ADP to lyse a cell containing the vector.

Vectors overexpressing ADP can be prepared using routine methodology. See, e.g.,
A Laboratory Cloning Manual, 2nd Ed., vol. 3, Sambrook et al., eds., Cold Spring Harbor
Laboratory Press, 1989, For example, a polynucleotide encoding the ADP can be cloned into
a plasmid expression vector known to efficiently express heterologous proteins in mammalian
cells. The polynucleotide should also include appropriate termination and polyadenylation
signals, Enhancer elements may also be added to the plasmid to increase the amount of ADP
expression. Viral vectors overexpressing ADP can be prepared using similar materials and
techmques.

Where the virus is a recombinant adenovirus, overexpression of ADP can be achieved
in a multitude of ways. In general, any type of deletion in the E3 region that removes a splice
site for any of the E3 mRNAs will lead to overexpression of the mRNA for ADP, inasmuch
as more of the E3 pre-mRNA molecules will be processed into the mRNA for ADP. This is
exemplified in the KD1, KD3, GZ1 and GZ3 vectors (SEQ ID NOS:1-4) whose construction
is described below. Other means of achieving overexpression of ADP in Ad vectors include,
but are not limited to: insertion of pre-mRNA splicing and cleavage/polyadenylation signals
at sites flanking the gene for ADP; expression of ADP from another promoter, e.g. the human
cytomegalovirus promoter, inserted into a variety of sites in the Ad genome; and insertion of
the gene for ADP behind the gene for another Ad mRNA, together with a sequence on the 5
side of the ADP sequence that allows for internal initiation of translation of ADP, e.g. the Ad
tripartite leader or a viral internal ribosome initiation sequence.

The ADP expressed by a vector according to the invention is any polypeptide
comprising a naturally-occurring full-length ADP amino acid sequence or variant thereof that
confers upon a vector expressing the ADP the ability to Iyse a cell containing the vector such
that replicated copies of the vector are released from the infected cell. A preferred full-length
ADP comprises the ADP amino acid sequence encoded by Adl, Ad2, AdS or Ad6. These
naturally-occurring ADP sequences are set forth in SEQ ID NOS:5-8, respectively. ADP
variants include fragments and deletion mutants of naturally-occurring adenovirus death
proteins, as well as full-length molecules, fragments and deletion mutants containing
conservative amino acid substitutions, provided that such variants retain the ability, when
expressed by a vector inside a cell, to lyse the cell.

Conservative amino acid substitutions refer to the interchangeability of residues

having similar side chains. Conservatively substituted amino acids can be grouped according
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to the chemical properties of their side chains. For example, one grouping of amino acids
includes those amino acids having neutral and hydrophobic side chains (A, V, L, I, P, W, F,
and M); another grouping is those amino acids having neutral and polar side chains (G, S, T,
Y, C, N, and Q); another grouping is those amino acids having basic side chains (K, R, and
H); another grouping is those amino acids having acidic side chains (D and E); another
grouping is those amino acids having aliphatic side chains (G, A, V, L, and I); another
grouping is those amino acids having aliphatic-hydroxyl side chains (S and T); another
grouping is those amino acids having amine-containing side chains (N, Q, K, R, and H);
another grouping is those amino acids having aromatic side chains (F, Y, and W); and another
grouping s those amino acids haviné sulfur-containing side chains (C and M). Preferred
conservative amino acid substitutions groups are: R-K; E-D, Y-F, L-M; V-], and Q-H.

As used herein, an ADP variant can also include modifications of a naturally-
occurring ADP in which one or more amino acids have been inserted, deleted or replaced with
a different amino acid or a modified or unusual amine acid, as well as modifications such as
glycosylation or phosphorylation of one or more amino acids so long as the ADP variant
containing the modified sequence retains cell lysing activity.

As described below, the inventors herein performed a structure-function analysis of
ADP that defined specific domains in ADP required to promote cell death. Using this
information, when combined with known recombinant DNA and cloning methodology, it is
believed the skilled artisan can readily construct ADP variants of a naturally-occurring

adenovirus death protein and test them for cell lysing activity. A preferred ADP deletion

... mutant comprises an ADP amino acid sequence from any of the deletion mutants 4I716,

dl713, dI714 and dl737, whose ADP sequences are set forth in SEQ ID NOS:9-12,
respectively). )

Where the vector is derived from a virus, it is preferred that the virus lack expression
of one or more viral proteins involved in avoiding host anti-viral defenses such as immune-
mediated inflammation and/or apoptosis of infected cells. For example, adenovirus contains a
cassette of genes that prevents killing of Ad-infected cells by the immune system (Wold et al.,
Semin. Virol., 1998 (8:515-523, 1998). The E3-14.7K protein and the E3 RID (Receptor
Internalization and Degradation) proieim which is a complex consisting of RIDa and RID,
inhibit apaptosis of Ad-infected cells:§ induced by tumor necrosis factor (TNF) and the Fas
ligand which are expressed on, or sec::'reted by, activated macrophages, natural killer (NK)
cells, and cytotoxic lymphocytes (CTLs) (Tollefson et al., Nature 392:727-730, 1998). The
E3-gp19K protein inhibits CTL-killiﬁg of infected cells by blocking transport of MHC class I
antigens to the cell surface (Wold et aJ, supra). Thus, it is believed that infection of tumor
cells by such viral vectors will stimuil.ale infiltration of inflammatory cells and lymphocytes
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into the tumor, and will not prevent infected tumor cells from apoptosts induced by cytolytic
cells of the immune system, or against apoptosis inducing cytokines. For example, it is
known that when mice are infected with Ad mutants lacking the E3 gp19K, RID and 14.7K
proteins there is a dramatic increase (as compared to E3-positive Ad) in infiltration of
inflammatory cells and lymphocytes into the infected tissue (Sparer et al., J. Virol. 70:2431-
2439, 1996). A similar infiltration of tumors infected by an ADP-expressing viral vector of
the invention would be expected to further promote destruction of the tumor by adding an
immune system attack to the ADP-mediated killing activity. For example, it is believed that
the viral infection will stimulate formation of tumor-specific CTL's that can kill neoplastic
cells not only in the tumor but also ones that have metastasized. In addition, it is also 7
expected that vector-specific CTL's will be generated which could attack vector-infected cells
if the vector spreads away from the tumor into normal cells. Because viral vectors
overexpressing ADP will spread rapidly through the tumor, it is believed these immune
mechanisms will have little effect on spread of the vector.

Where the vector is a recombinant adenovirus, it is preferred that the adenovirus lack
expression of each of the E3 gp19K; RID, and 14.7K proteins. By "lack expression" and
"lacking expression” of a protein(s), it is meant that the viral genome contains ene or more
mutations that inactivates expression of a functional protein, i.e., one having all the functions
of the wild-type protein. The inactivating mutation includes but is not limited to substitution

or deletion of one or more nucleotides in the encoding gene(s) that prevents expression of

functional transcripts or that results in transcripts encoding nonfunctional translation products.

A particularly preferred way to inactivate expression of the Ad E3 gp19K, RID, and 14.7K
proteins is by deleting the E3 regioﬁ containing the genes encoding these proteins.

Preferably, one or both of the E3 genes encoding the E3 6.7K and 12.5K proteins are also
deleted because, as discussed in the Examples below, it is believed that deletion of most or all
of the E3 genes other than the ADP-gene facilitates overexpression of ADP mRNA by
reducing competition for splicing of the major late pre-mRNAs. Preferred Ad vectors
containing an E3 deletion that overéxpress ADP are GZ1 (SEQ ID NO:3) and GZ3 (SEQ ID
NO:4), whose construction and proﬁerties are described in the Examples below.

The invention also provideé ADP-expressing vectors whose replication is restricted to
dividing cells. Any means known to provide such a replication-restricted phenotype may be
used. For example, WO 96/40238 deécribcs microbes that preferentially invade tumor cells
as well as methods for identifying aﬁd isolating bacterial promoters that are selectively
activated in tumors. It is also conte‘tnplatéd that expression of one or more vector proteins
essential for replication can be plac;ed und?.r the control of the promoter for a cellular géne

whose expression is known to be upregula:led in neoplastic cells. Examples of such genes
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include but are not limited to; the breast cancer markers mammaglobin (Watson et al.,
Oncogene 16:817-824, 1998); BRCA1 (Norris et al., J. Eiol, Chem. 270:22777-22782, 1995)
her2/neu (Scott et al., J. Biol. Chem. 2:69:19848-19858, 1994); prostate specific antigen (U.S.
Patent §,698,443); surfactant protein B for lﬁng alveoli (Yan et al., J. Biol. Chem. 270:24852-
24857, 1995); factor VII for liver (G‘reenberg et al., Proc. Natl. Acad. Sci. US4 92:12347-
12351, 1995); and survivin for cancer in general (Li et al., Nature 396:580-584). Where the
vector is an adenovirus, it is contenxpiatzd that such tumor-specific promoters can be
substituted for the E4 promoter. Because E4 gene products are essential for Ad replication,
placing their expression under the control of a tumor-specific promoter should restrict
replication of the vector to tumor cells in whtich the promoter is activated.

Another strategy for restricti:;g replication of ADP-expressing Ad vectors to
neoplastic cells is exemplified by the KD1 (SEQ ID NO:1), KD2 (SEQ ID NO:13) and KD3
(SEQ ID NO:2) vectors, whose construétitm and properties are described in the Examples
below. This strategy exploits a pre-existing AdS mutant in the E1A gene, named 4/1101/1107
(Howe et al,, Proc. Natl. Acad. Sci., 8£7:5883-5887, 1990), also referred to herein as di01/07,
and which can only grow well in canccl% cells. The role of E1A is to drive cells from the Go
and G, phases of the cell cycle into S-phase. This is achieved by two mechanisms, one
involving pRB (and family members), and the other involving p300 and the related protein
CBP (DePinho, R.A,, Nature 391 :533:-536, 1998). One domain in E1A binds members of the
pRB family. pRB normally exists in the cell as a complex with the transcription factor E2F-1
and E2F family members (E2F), tethered via E2F to E2F binding sites in promoters of cells
expressed in S-phase. Here, pRB acts as a transcriptional co-repressor. E1A binding to pRB
relieves this repression, and causes the release of E2F from pRB/E2F complexes. Free E2F
then activates promoters of genes expressed in S-phase, e.g. thymidine kinase, ribonucleotide
reductase, etc. Another domain in E1A binds the p300/CBP transcription adaptor protein
complex. p300/CBP is a transcriptional co-activator that binds many different transcription
factors and accordingly is targeted to promoters. p300/CBP has intrinsic histone
acetyltransferase activity. E1A bindihé to p300/CBP is believed to inhibit this histone
acetyltransferase activity, aliowing gc:ctjylation of histones and repression of transcription
(Chakravarti et al., Cell 96;393-403, i999; Hamamori et al., Cell 96:405-413, 1999).
Conceivably, some of the genes that are repressed as a result of E1A interacting with
p300/CBP to play a role in'blocking the cell cycle, although this is not known. Cancer cells
are cycling, so they have free E2F an& ﬁrcsmknably some p300/CBP-regulated genes are
repressed. Consistent with these idea_'s,»ElA must bind both p300/CBP and the pRB family in
order to transform primary cells to a consﬁtuﬁvely cycling state (Howe et al., supra). The
mutant dl01/07 lacks both the p300/C_B§- and pRB-binding domains and, as expected, it
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replicates very poorly in non-dmdmg ‘normal" cells or serum-starved cancer cells, but well
in growing cancer cells. As descnbed below the growth of the KD1 and KD3 vectors, which
contain the 4/01/07 E1 A mutation, is very much better in dividing cancer cells as compared to
non-dividing cells. Because the leI/07 mutant is completely defective in oncogenic

5  transformation of rat cells (Howe ¢t la. supra), vectors according to the invention that contain
this E1A mutation cannat induce cancer in humans (remote as that may be) through an E1A-
dependent mechanism, i ;

The invention also includes véémrs é)vmxpressing ADP whose replication is
restricted to specific tissues by placmg cxprcssxon of one or more proteins essential for
replication under the control of a tissue ‘spec;ﬁc promoter and/or a tumor specific promoter.

A number of tissue-specific and/or tumpr sp(:clﬁc promoters have been described in the art.
Non-limiting examples include the su;rfjactanft protein B promoter, which is only active in cells
containing the TTF1 transcription factojr (i.eé, type I alveolar cells (Yan et al., supra)), as
described in U.S. Patent 5,466,596 to B@reimian et al., which directs gene expression
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specifically in cells of endothelial Jinga)
prostate cells (Rodriguez et al., supra);

ke; prostate specific antigen which is expressed in

human telomerase protein (WTERT) promoter (see,

e.g., U.S. Patent No. 6,054,575); and human ialpha-lactalbmnin gene which is expressed in

breast cancer cells (Anderson et al., de

we Therapy 6:854-864, 1999). Many other tissue-

specific, tumor specific, or ﬁssue-prcfcrired énhancu/promotas have been reported (Miller
and Whelan, Human Gene Therapy 8:;803-815, 1997). As exemplified with the surfactant

protein B promoter in Examples 6 an%d
be expected to show tissue specificity. i

tumor suppression.

0, véctors expressing tissue-specific promoters would

n vu'a‘l replication, viral spreading, cell lysis, and

Replication of vectors accordmg to the invention can also be controlled by placing

one or more genes essential for vector T

activated by an exogenous inducing agq

ephcatmn under the control of a promoter that is

nt, such as metals, hormones, antibiotics, and

temperature changes. Examples of. such inducible promoters include but are not limited to

metallothionein promoters, the glucof:orticoi;d promoter, the tetracycline response promoter,

and heat shock protein (hsp) promotefs

such:as the hsp 65 and 70 promoters.

The invention also provides qomposiﬁons comprising & recombinant vector that

overexpresses ADP in an amount efféctive fé)r promoting death of neoplastic cells and a

method comprising administering a t}’nerapet@tically effective amount of the vector to a

neoplastic cell in a patient. Itis behev

d thé comnpositions and methods of the present

invention are useful for killing neoplasnc cells of any origin and include neoplastic cells

comprising tumors as well as metasta’n c nwplasnc cells.
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It is also contemplated that ADP-exp‘:ressing viral vectors can be administered to
neoplastic cells along with a replication-defc_ctivq virus that expresses an anti-cancer gene
product. For example, many rcphcation—deﬁ-.jctivc El" Ad vectors for use in cancer therapy
are well characterized. A limitation of replication-defective vectors is that they only
synthesize the therapeutic protein in the cell ihey initially infect, they cannot spread to other
cells. Also, since the genome does not replic;ate, transcription can only occur from the input
genomes, and this could be as low as one coéy per cell. In contrast, the genome of
replication-competent Ad vectors are ampliﬁ::d by about 10* in the cell that was initially
infected, providing more templates for transc:ﬁption. More amplification is achieved as the
vector spreads to other cells. By combining replication-defective viral vectors expressing an
anti-cancer gene product with replication-competent viral vectors described herein, it is
expected that the result will be template ampiiﬁcnticm and rapid spread of both vectors to
surrounding cells. For example, with Ad~bas:ed vectors, the burst size for each vector should
be large, ~10* PFU/cell, so the probability of.co-infection of surrounding cells by both vectors
will be high. Thus, both the replication-competent and replication-defective vectors should
spread simultaneously through the tumor, pn?viding even more effective anti-cancer therapy.

As an alternative method of delivering an anti-cancer gene product with an ADP
overexpressing Ad vector, the anti-cancer geﬁe can be engineered into any of the ADP
overexpressing replication-competent vectors described herein, in order to provide both the
ADP and the anti-cancer function in a single ZVector. The anti-cancer gene can be engineered
into any appropriate location of the vector, as can be easily determined by the skilled artisan.
For example, the anti-cancer gene can be enéinecred into the E3 region.

Expression of the anti-cancer gene ﬁoduct encoded by the replication-defective
vector can be under the contro] of either constitutive, inducible or cell-type specific
promoters. The anti-cancer gene product can be any substance that promotes death of a
neoplastic cell. The term "gene product” as ﬁsed herein refers to any biological product or
products produced as a result of the biochemical reactions that occur under the control of a
gene. The gene product can be, for example,?an RNA molecule, a peptide, a protein, or a
product produced under the control of an enzyme or other molecule that is the initial product
of the gene, i.e., a metabolic product. For ex@ple, a gene can first control the synthesis of an
RNA molecule which is translated by the action of ribosomes into a prodrug converting
enzyme which converts & nontoxic prodrug afministered to a cancer patient to a cell-killing
agent; the RNA molecule, enzyme, and the céll-killing agent generated by the enzyme are all
gene products as the term is used here. Exz.rﬂples of anti-cancer gene products include but are
not limited to cell-killing agents such as apoptosis-promoting agents and toxins; prodrug
converting enzymes; angiogenesis ‘mhibitors;i and immunoregulatory molecules and antigens
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capable of stimulating an immune response, humoral and/or cellular, against the neoplastic
cell.

Apoptosis-promoting agents include but are not limited to the pro-apoptotic members
of the BCL-2 family such as BAX, BAD, BID and BIK, as well as antisense molecules which
block expression of anti-apoptotic members of the BCL-2 family. Examples of
immunoregulatory molecules are cytokines such as tumor necrosis factor, Fas/Apo1/CD95
ligand, tumor necrosis factor related apoptosis inducing ligand, interleukins, macrophage
activating factor and interferon y. Angiogenesis inhibitors include but are not limited to
endostatin and angiostatin. Toxins include but are not limited to tumor necrosis factor,
lymphotoxin, the plant toxin ricin, which is net toxic to humans due to the lack of ricin
receptors in animal cells, and the toxic subunit of bacterial toxins. Examples of pro-drug
converting enzymes and pro-drug combinations are described in WO 96/40238 and include
thymidine kinase and acyclovir or gancyclovir; and bacterial cytosine deaminase and 5-
fluorocytosine.

The therapeutic or pharmaceutical compositions of the present invention can be
administered by any suitable route known in the art including for example by direct injection
into a tumor or by other injection routes such as intravenous, subcutaneous, intramuscular,
transdermal, intrathecal and intracerebral. Administration can be either rapid as by injection
or over a period of time as by slow infusion or administration of slow release formulation.
For treating tissues in the central nervous system, administration can be by injection or

infusion into the cerebrospinal fluid (CSF). When it is intended that a recombinant vector of

..the invention be administered to cells in the central nervous system, administration can be

with one or more agents capable of promoting penetration of the vector across the blood-brain
barrier. Preferably, vectors of the invention are administered with a carrier such as liposomes
or polymers containing a targeting moiety to limit delivery of the vector to targeted cells.
Examples of targeting moieties include but are not limited to antibodies, ligands or receptors
to specific cell surface molecules.

Compositions according to the invention can be employed in the form of
pharmaceutical preparations. Such preparations are made in a manner well known in the
pharmaceutical art. One preferred preparation utilizes a vehicle of physiological saline
solution, but it is contemplated that other pharmaceutically acceptable carriers such as
physiological concentrations of other non-toxic salts, five percent aqueous glicose solution,
sterile water or the like may also be used. It may also be desirable that a suitable buffer be
present in the composition. Such solutions can, if desired, be lyophilized and stored in a
sterile ampoule ready for reconstitution by the addition of sterile water for ready injection.

The primary solvent can be aqueous or alternatively non-aqueous.
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The carrier can also contain other pharmaceutically-acceptable excipients for
modifying or maintaining the pH, osmolarity, viscosity, clarity, color, sterility, stability, rate
of dissolution, or odor of thg formulation. Similarly, the carrier may contain still other
pharmaceutically-acceptable excipients for modifying or maintaining release or absorption or
penetration across the blood-brain barrier. Such excipients are those substances usually and
customarily employed to formulate dosages for parenteral administration in either unit dosage
or multi-dose form or for direct infusion into the cerebrospinal fluid by continuous or periodic
infusion.

It is also contemplated that certain formulations containing ADP-expressing vectors
are to be administered orally. Such formulations are preferably encapsulated and formulated
with suitable carriers in solid dosage forms. Some examples of suitable carriers, excipients,
and diluents include lactose, dextrose, sucrose, sorbitol, mannitol, starches, gum acacia,
calcium phosphate, alginates, calcium silicate, microcrystalline cellulose,
polyvinylpyrrolidone, cellulose, gelatin, syrup, methy! cellulose, methyl- and
propylhydroxybenzoates, talc, magnesium, stearate, water, mineral oil, and the like. The
formulations can additionally include lubricating agents, wetting agents, emulsifying and
suspending agents, preserving agents, sweetening agents or flavoring agents. The
compositions may be formulated so as to provide rapid, sustained, or delayed release of the
active ingredients after administration to the patient by employing procedures well known in
the art. The formulations can also contain substances that diminish proteolytic degradation
and promote absorption such as, for example, surface active agents.

The specific dose is calculated according to the approximate body weight or body
surface area of the patient or the volume of body space to be occupied. The dose will also be
calculated dependent upon the particular route of administration selected. Further refinement
of the calculations necessary to determine the appropriate dosage for treatment is routinely
made by those of ordinary skill in the art. Such calculations can be made without undue
experimentation by one skilled in the art. Exact dosages are determined in conjunction with
standard dose-response studies. It will be understood that the amount of the composition
actually administered will be determined by a practitioner, in the light of the relevant
circumstances including the condition or conditions to be treated, the choice of composition to
be administered, the age, weight, and response of the individual patient, the severity of the
patient's symptoms, and the chosen route of administration. Dose administration can be
repeated depending upon the pharmacokinetic parameters of the dosage formulation and the
route of administration used.

The invention also contemplates passively immunizing patients who have been

treated with a viral vector overexpressing ADP. Passive immunization can include
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administering to the patient antiserum raised against the viral vector, or gamma-globulin or
vector-specific purified polyclonal or ‘monoclonal antibodies isolated from the antiserum.
Preferably, the patient is passively immunized after a time period sufficient for the viral
vector to replicate in and spread through the tumor.

5 Preferred embodiments of the invention are described in the following examples.
Other embodiments within the scope of the claims herein will be apparent to one skilled in the
art from consideration of the specification or practice of the invention as disclosed herein. It
is intended that the specification, together with the examples, be considered exemplary only,
with the scope and spirit of the invention being indicated by the claims which follow the

10 examples.
Example 1

This example illustrates the construction and characterization of the KD1 and KD3
anti-cancer vectors.

To construct KD1, the inventors deleted the entire E3 region of a unique plasmid,

15  leaving behind only 2 unique Pacl site for cloning. The starting plasmid was pCRIL,
purchased from Invitrogen, containing the Ad5 BamHIA fragment having a deletion of all the
E3 genes; the E3 deletion is identical to that for KD1 and GZ3, the sequences of which are
given in SEQ ID NO:1 and SEQ ID NO:4, respectively. The ADP gene from AdS was cloned
into the Pacl site, then built into the E3 region of the genome of the AdS E1A mutant named

20 di01/07. This was done by co-transfecting into human embryonic kidney 293 cells the
aforementioned BamHIA fragment containing the ADP gene together with the overlapping

- EcoRlArrestrietion fragment obtained from 4I01/07. Complete viral genomes are formed.r

within the cell by overlap recombination between the Ad sequences in the BamHIA fragment
in the plasmid and the EcoRIA fragment. KD3 was constructed in the same way except the

25  E3 gene for the 12.5K protein was retained in the starting plasmid. A vector named KD2,
which marginally overexpress ADP, was also prepared. Plaques of each recombinant Ad
were picked, screened, purified, expanded into CsCl-banded stocks, sequenced, titered, and
characterized. GZ1 and GZ3 are Ad vectors that are identical to KD1 and KD3, respectively,
except that GZ1 and GZ3 have wild-type E1A sequences as found in ADS or in the Ad5S

30 mutant d/309. GZ! and GZ3 were constructed as described for KD1 and KD3 except that the
EcoRIA fragment of AdS was used for GZ1 and GZ3.

KD1 and KD3 were characterized in cell culture by infecting the human AS549 lung
carcinoma cell line with high titer (1-8 x 10*° plaque forming units [PFU] per ml) virus stocks
of one of these recombinant vectors, or with one of the control viruses di01/07, dI309, di327,

15 and Ad5 (wi). Fifty PFU per cell were used for each virus. The descriptions of these viruses

as well as some other viruses used in these examples are presented in Table 1.
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Using a polymerase chain reaction (PCR)-based protocol, an in-frame stop codon was
introduced into the gene for the E3-gp19K protein in the E3 region of the AdS mutant d1309
(Jones and Shenk, Cell 17:683-689, 1979). The mutagenesis was conducted using a Sunl-
Bst11071 fragment, nucleotides 28,390 to 29,012 in the AdS genome, which was then
substituted for the equivalent fragment in d/309. d/01/07 is the parent for KD1 and KD3. In
turn, the Ad5 mutant named d/309 is the parent of @/01/07, i.e. d/309 is identical to dl01/07
except that 41309 does not have the E1A mutation. Both d/01/07 and ¢/309 have deletions of
the genes for the E3 RIDa, RIDP and 14.7K proteins but retain the gene for ADP. The Ad5
mutant d!327 has wild-type E1A, it lacks the gene for ADP, and its lacks all other E3 gencs
except the one for the 12.5K protein.

At 24 and 36 hours post-infection (h p.i.), proteins were extracted from the A549 cells
and analyzed for ADP by immunoblot using a rabbit antiserum against ADP (Tollefson et al.,
J. Virol. 66:3633-3642, 1992). The results are shown in Figure 2. Much more ADP was
detected at 24 and 36 hp.i. in KD1- and KD3-infected cells than in cells infected with
din1/07. Also, much more ADP was synthesized by GZ1 and GZ3 than d/309 or the other
viruses. Most importantly, KD1, KD3, GZ1, and GZ3 expressed much more ADP at 24 h p.i.
than did d/01/07 or d309 (Fig. 2). This result is consistent with an observation discussed
below that the cells infected with KD1, KD3, GZ1, or GZ3 lyse faster, and that these viruses
spread from cell to cell faster than 4/01/07 or di309. It is noteworthy that KD1, KD3, GZI,
and GZ3 cxpress much more ADP at 24 and 36 h p.i. than the AdS mutant 4/1520 (Fig. 2);
dI1520 is the original name given to ONYX-015 (Heise et al., Nature Medicine 3:639-645,
1997). As expected, no ADP was detected in cells infected with pm734.1 (Fig. 2), a mutant
that lacks amino acids 1 to 48 in ADP (Tollefson et al., J. Firol. 70:2296-2306, 1996).
Expression of the E1A proteins by df01/07, KD1, KD2, and KD3 was slightly less than by
AdS, 41309, or di327, and as expected from the di01/07 deletion, the proteins were smaller
(Fig. 3A). di327 is isogenic with d324 (Thimmappaya et al., 1982 Cell 31:543-51, 1983),
and it lacks the gene for ADP and all other E3 proteins except the 12.5K protein.

The amount of ADP detected in the KD1 and KD3 infected cells is significantly
higher than the amount detected in the /309 infected cells (Fig. 2). If one takes into
consideration the fact that the viruses with the E1 A mutation replicate somewhat slower, as
evidenced in by the delayed appearance of the late proteins (Fig. 3B), it is clear that KD1 and
KD3 express much more ADP per viral genome present in the cell than d/309. This finding is
supported by the fact that when A549 cells are coinfected with a virus containing the EIA
mutation and df327, which lacks ADP but has wild-type E1A, the replication rates of the E1IA
mutant viruses speed up, as indicated by earlier appearance of late proteins (compare Figs. 3B
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and 3D). Thus, d/327 complements the E1A mutation. In conclusion, these experiments
demonstrate that ADP is dramatically overexpressed by KD1, KD3, GZ1, and GZ3. ADP is
marginally overexpressed by KD2 (niot shown).
Example 2

This example illustrates that KD1 and KD3 lyse cells more rapidly and spread from
cell-to cell faster than other adenoviruses.

The ability of KD1 and KD3 to lyse cells was examined by a trypan blue exclusion
cell viability assay which was performed essentially as described by Tollefson et al., J. Firoi.
70:2296-2306, 1996. In brief, A549 cells were mock-infected or infected with 20 PFU/cell of
KD1, KD3, dl01/07, dI327 or dI309. At various days p.i., the number of viable cclls was
determined using a hemocytometer (600 to 1000 cells were counted per time point) and the
results are shown in Fig. 4.

Only 25% of the KD1-infected cells and 9% of the KD3-infected cclls were alive at §
days p.i. as compared to 44% of cells infected with d/01/07, which has the same EIA
mutation as KD! and KD3. The KD1 and KD3 vectors also lysed cells faster than 41309,
which has a wild-type E1A region. When infected with d/327 (ADP’, E1A"), 94% of the cells
were alive after 5 days. When cell lysis was estimated by release of lactate dehydrogenase,
KD1 and KD3 once again lysed cells faster than di01/07 and di309, and 4327 caused littie
cell lysis (data not shown). Thus, ADP is required for efficient cell lysis, and over-expression
of ADP increases the rate of cell lysis.

As another means to measure cell lysis and to examine virus replication in cancer
cells, separate groups of A549 celis were infected with 20 PFU/cell of KD1, KD3, di01/07, or
dI309 and the amount of intracellular and extracellular virus was determined by plaque assay
on AS49 cells. At 2 days p.i., the total amount of virus formed in each group was similar, 2-4
x 10* PFU/m, indicating that replication of all the viruses is similar. However, when the ratio
of ex Tlular to llular virus was calculated, the value for KD1 and KD3 was 2-3 logs
higher than for Ad5, 4/309, or di01/07 (data not shown). Thus, virus is released much more
rapidly from cells infected with KD1 and KD3, which overexpress ADP, than with viruses

expressing wild-type amounts of ADP.

The ability of KD1 and KD3 to spread from cell-to-cell was measured in a “cell
spreading” assay. In this assay monolayers of A549 cells in a 48 well culture dish wers mock-
infected or infected with 102, 107, 10", 10°, or 10 PFU/cell of dI327, dI309, AdS, dl01/07,
KD1 or KD3. At low PFU/cell, the viruses must go through two or three rounds of
replication in order to infect every cell in the monolayer. At 1.0 and 10 PFU/cell, the
monolayer should be destroyed by the virus that initially infected the cells. To assess the
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amount of spread in the monolayers by 7 days p.i., crystal violet, which stains live cells but
not dead cells, was added to the monolayers. The results are shown in Fig. 5.

Remarkably, at 7 days p.i., the monolayer was virtually eliminated by KD1 and KD3
at 107 PFU/cell, whereas 1.0 PFU/cell was required with d/01/07, d1309 and AdS. This result
attests to the potency of ADP in mediating cell lysis and virus spread in A549 cells. KD1 and
KD3 are also more effective that d/01/07 in killing other types of human cancer cell lines
(most purchased from the American Type Culture Collection [ATCC]) as determined in this
cell spreading assay. KD! and/or KD3 killed HeLa (cervical carcinoma), DU145 (prostate),
and pC3 (prostate) cells at 102 PFU/cell, ME-180 (cervix) and Hep3B (liver) at 10" PFU/cell,
and U118 (glioblastoma) and U373 (glioblastoma) at 10 PFU/cell. From 10- to 100-fold
more di01/07 was required to kill these cells (data not shown). These results indicate that
KDI1 and KD3 may be effective against many types of cancer. ’

An important aspect of the finding that ADP overexpressing vectors lyse cells at very
low multiplicities of infection is that the multiplicity of infection in human tumors is likely to
be low at sites distal to the sight of vector injection or distal to blood vessels that carry the
vector to the tumor. Thus, ADP overexpressing vectors have an advantage over vectors that
express less ADP or no ADP at all.

Example 3

This example illustrates that KD1 and KD3 replicate poorly in non-growing non-
cancerous cells. The replication phenotype of KID1 and KD3 was evaluated using “normal”
HEL-299 human fibroblast cells, either growing in 10% serum or rendered quiescent using
0.1% serum. All Ads should replicate well in growing cells, but viruses with the 4/01/07 E1A
mutation should do poorly in quiescent cells because E1A is required to drive them out of Go.
41309, which has wild-type E1A, should replicate well in both growing and growth-arrested
cells.

Cells were infected with 100 PFU/cell of KD1, KD3, di01/07, or dI309. At different
days p.i., virus was extracted and titered. In 10% serum, KD1, KD3, and dl01/07 replicated
well, reaching titers of 10%-107 PFU/ml, only slightly less than d/309 (Fig. 6). However, in
quiescent cclls, replication of KD, KD3, and d/01/07 was 1.5-2 logs lower than in growing
cells, ranging from 10° to 2 x 10° PFU/ml. The titer of df309 reached 10” PFU/ml, nearly the
level achieved in growing cells. At 10 days p.i., quicscent HEL-299 cell monolayers infected
with 100 PFU/cell of KD1, KD3, or 4101/07 were intact, whereas those infected with di309 or
4327, which have wild-type E1A, showed strong typical Ad cytopathic effect indicative of
cell death (data not shown). Thus, replication of KD1 and KD3 is severely restricted to

growing cell lines.
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The restriction associated with the d101/07 E1A mutation was also tested in primary
human cells (purchased from Clonetics) growing as monolayers. Bronchial epithelial cells
(Fig. 7) and small airway epithelial cells were not killed by 10 PFU/cell of KD1, KD3, or
d101/07 at 5 days p.i., whereas they were killed by 10 PFU/cell of d/309 or d/327 (data not
shown). Lung endothelial cells also were not killed after 10 days by KD1, KD3, or dI01/07 at

10 PFU/cell, but they were killed by 1 PFU/cell of di309. These monolayers were
subconfluent when initially infected, then grew to confluency. The exciting result here is that
although these primary cells were growing, they did not support replication in this time frame
and were not killed by KD1 or KD3. Thus, it is believed these vectors will be restricted to
cancerous cells, and will have little to no effect on cells such as basal cells that are normaily
dividing in the body. In addition, it is unlikely that KD1 and KD3 will affect dividing
leukocytes because such cells are poorly infected by Ad.

In suramary, the above experiments demonstrate that KD1 and KD3 lyse cancer cells,
spread from cell-to-cell rapidly, and replicate poorly in quiescent and non-cancerous cells.
These properties should make them useful in anti-cancer therapy.

Example 4

This example illustrates that KD1 and KD3 inhibit the growth of human tumors in an
animal model.

We could not evaluate mouse or rat tumors in normal mice or rats because they are
totally non-permissive. Human cancer cell lines growing in nude mice have been used by
Onyx Pharmaceuticals (Richmond, CA) to evaluate the efficacy of ONYX-015, an Ad vector
lacking expression of the E1B 55 kDa protein (Heise et al,, Nature Med. 3:639-645, 1997).
‘We have found that A549 cells, which were used in many of our cell culture studies, form
excellent rapidly growing solid tumors when injected subcutaneously into nude mice. The
average tumor reaches ca. 500 l in four wecks, and is encapsulated, vascularized, and
attached to the mouse skin (usually) or muscle.

Nude mice were inoculated into each hind flank with 2 x 107 A549 cells. After 1
week tumors had formed, ranging in size from about 20 ul to S0 pl. Individual tumors were
injected three days later, and at subsequent weeks for 4 weeks (total of 5 injections), with 50
1l of buffer or 50 ut of buffer containing 5 x 10’ PFU of di309, dI01/07, KD1, KD3, or
pm734.1, with a total virus dose per tumor of 3 x 10° PFU. The mutant pm734.1 lacks ADP
activity due to two nonsense mutations in the gene for ADP, but all other Ad proteins are
expected to be synthesized at wild-type levels (Tollefson et al., J. Virol. 70:2296-2306, 1996).
The efficacy of each virus (or buffer) was tested on six tumors. At weekly intervals, the
length (L) and width (W) of tumors were measured using a Mitutoyo digital caliper. Tumor
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volumes were calculated by multipiying L x W x W/2. This value was divided by the tumor
volume at the time of the initial virus injection, the fold-increase in tumer growth was
calculated, and the average for the six tumors was graphed.

As shown in Fig. 8A, tumors that received buffer continued to grow, increasing about
14-fold by 5 weeks. In contrast, tumors injected with df309, which expresses normal amounts
of ADP and lacks the E3 RID and 14.7K and proteins, only grew about 2.5-fold by 5 weeks.
With pm734.1, which lacks ADP, the tumors grew as well as those that received buffer.
Thus, /309 markedly decreases the rate of tumor growth, and ADP is required for this
decrease. Tumors inoculated with d01/07 grew about 8-fold over 5 weeks. Since d01/07 is
identical to 41309 except for the E1 A mutation, this result indicates that the E1 A mutation
significantly reduces the ability of Ad to prevent growth of the tumors. This effect is

probably due to a reduction in virus replication in the tumors resulting in lower ADP
expression, but it could also reflect other properties of E1A in the tumor cells, e.g. the
inability of the mutant E1A proteins to induce apoptosis. Most importantly, tumors
inoculated with KDI or KD3 only grew about 2.5-fold. Thus, the overexpression of ADP by
KD1 and KD3 aliows KD1 and KD3 to reduce tumeor growth to a rate markedly slower than
dl01/07 (their parental control virus), and even to a rate similar to that of ¢/309.

The finding that KD1 and KD3 are as ¢ffective as wild-type Ad (i.e. 4/309) in
reducing the rate of A549 tumor growth is highly significant in the context of cancer
treatment, inasmuch as KD1 and KD3 are restricted to cancer cells whereas wild-type Ad
does not have such a restriction.

The tumors in Fig. 8A received five injections of vectors, but only one dose of vector,
in this case 5 x 10° of each of KD3 or GZ3, is sufficient to significantly reduce the rate of
AS549 tumor growth (Fig. 8B).

‘We have also found that KDI and KD3 reduce the rate of growth in nude mice of a
human liver cancer cell line, Hep3B cells. These cells form rapidly growing tumors that are
highly vascularized. Nude mice were inoculated into each hind flank with 1 x 10 of Hep3B
cells. After tumors reached about 100 pl, they were injected twice per week for 3 weeks with
50l of buffer or 5 x 10" PFU of KD1, KD3, or d/309. There were typically 8-10 tumors per
test virus. The tumor sizes were measured and the fold increasc in size at 0 to 3.5 following
the initial virus injection was graphed as described above for the A549 tumors. Tumors that
received buffer alone grew 9-fold over 3 weeks and were projected to grow about 12-fold
over 3.5 weeks (after 3 weeks the mice had to be sacrificed because the tumors were
becoming too large) (Fig. 9). Tumors that received KD1 or KD3 grew about 4-fold,
establishing that KD1 and KD3 reduce the growth of Hep3B tumors in nude mice. Tumors
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that were injected with d/309 grew 2-fold (Fig. 9). The finding that KD1 and KD3 were
somewhat less effective than d/309 is probably due to the fact that they do not grow as well as
4309 in Hep3B cells, as indicated by a cell spread assay in culture (date not shown). Inany
case, the important points are that KD1 and KD3 are effective against the Hep3B tumors, and
that they contain the E1A mutation that limits their replication to cancer cells.

These results point to the potency of ADP as an anti-tumor agent when expressed in
an Ad vector. It is highly probable that KD1 and KD3 will provide significant clinical benefit
when used to infect tumors growing in humans.

Example §

This example illustrates the use of replication-defective Ad vectors in combination
with KD1 or KD3.

1t is well established that replication-competent (RC) viruses complement replication-
defective (RD) mutants. That is, when the same cell is infected, the competent virus will
supply the protein(s) that cannot be made from the mutant genome, and both viruses will
grow. To test the ability of KD1 and KD3 to complement RD viruses, two RD vectors
expressing B-galactosidase were constructed. The first, named Ad-B-gal, has a cDNA
encoding f3-gal under the control of the Rous Sarcoma Virus promoter substituted for the
deteted E1 region. Ad-B-gal also has the E3 region deleted, including the gene for ADP. The
second, named Ad-B-gal/FasL is identical to Ad-B-gal, except that it also expresses murine
FasL from the human cytomegalovirus promoter/enhancer. These vectors were constructed
by overlap recombination in human 293 cells that constitutively express the Ad E1A and E1B
genes and complement replication of the El-minus vectors.

These RD vectors should infect and express B-gal in A549 cells, but should not
replicate because the E1A proteins are lacking. However, the vectors should replicate when
cells are co-infected with RC Ads. To prove this, A549 cells were infected with 10 PFU/cell
of Ad-B-gal alone, or with 10 PFU/cell of Ad-B-gal plus 10 PFU/cell of KD1, KD3, d101/07,
di309, or di327. At 2 days p.i., virus was extracted and Ad-B-gal titers determined by B-gal
expression in A549 cells. The yields are shown in Table 2 below.
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Table 2
Virus Yield
(blue plagues per mi)
Ad-B-gal 1x10?
Ad-B-gal + KD1 2x10°
Ad-p-gal + KD3 3x10°

Ad-B-gal +dl01/07 | 4x10*

AdB-gal +d1309  |3x10°

Ad-B-gal +dI327 3.0x 10°

The data in Table 2 indicate that the complementing viruses increased the yield of Ad-B-gal
by about 10°.

A key feature of KD1 and KD3 is that they spread from cell-to-cell faster than other
Ads. Accordingly, they should complement the spread of Ad-B-gal. To test this, an
infectious center assay was conducted. A549 cells were infected with Ad-B-gal plus KD1,
KD3, or dl01/07. After 2 h, cells were collected, diluted, and seeded onto monolayers of
fresh AS549 cells. After 4 days, the cells were stained with X-gal and the results are shown in
Fig. 10.

With Ad-f-gal alone, only the originally infected cell (before seeding) should be
stained, and the vector should not spread to other cells on the seeded monolayer. This was
indeed the case. In monolayers seeded with A549 cells infected with Ad-B-gal alone (dish
shown in the top left of Fig. 10A) contained a number of individual blue cells (not visibie in
the print); examples are shown in the enlarged view Fig. 10B. However, when the
monolayers were secded with AS49 cells coinfected with Ad-B-gal and KD1 or KD3, there
were numerous “‘comets” of blue cells (Fig. 10A). Each comet represents Ad-p-gal which has
spread from one initially-infected cell. Most of the cells within a comet were stained with X-
gal (Fig. 10C). Comets were also observed with 4/01/07, but not to the extent of KD1 and
KD3 (Fig. 10A). With df327 (ADP’), there was little spread from the originally infected cell
(data not shown). In summary, KD1 and KD3 not only complement the replication of Ad-B-
gal, they also enhance its rapid spread.

It is expected that KD1 and KD3 will also complement and enhance the spread of RD
vectors expressing anti-cancer therapeutic gene products, and this expectation can be readity
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verified using the Ad-$-gal/FasL in replication and infectious center assays as described
above.

KD1 and KD3 not only complement the replication of RD vectors in cell culture, they
also do so in Hep3B tumors growing in the hind flanks of nude mice. The RD vector used
was AdLuc, an Ad that lacks the E1 and E3 regions, and has inserted into the E1 region an
expression cassette where the firefly luciferase gene is expressed from the Rous Sarcoma
Virus promoter (Harrod et al., Human Gene Therapy 9:1885-1898, 1998). The Hep3B tumors
were injected with 1x 10 PFU of AdLuc plus buffer, or 1 x 10" PFU of AdLuc plus 5 x 107
PFU of KD1, KD3, di01/07, or d1309. After 2 weeks, mice were sacrificed and tumors
excised. Proteins were extracted from the tumors and luciferase activity determined using a
luminometer. The luciferase counts per tumor were 6,800 for AdLuc plus buffer, 113,500 for
KD, and 146,900 for KD3 (Fig. 11). Thus, KD3 and KD respectively caused a 22-fold and
17-fold increase in luciferase activity. This increase could be due 1o elevated synthesis of
luciferase in cells that were initially coinfected the AdLuc and KD1 or KD3, and it could also
be due to spread of AdLuc from cell to cell in the tumor as mediated by KD1 or KD3.

In summary, infecting a tumor with a replicati p ADP-overexpressing

vector according to the invention together with a RD vector cxpressing an anti-cancer gene
product should greatly increase the amount of anti-cancer protein synthesized in the tumor
thereby increasing the ability of the replication-defective vector to promote destruction of the
tumor.

Example 6

This example illustrates the construction and characterization of a recombinant Ad
vector according to the invention which is replication-restricted to cancerous type II alveolar
cells.

As demonstrated above, the d/01/07 mutation in KD1 and KD3 limits growth of these
vectors to cancer cells. To further restrict their replication phenotype, the E4 promoter in
each virus was deleted and replaced by the surfactant protein B (SPB) promoter to produce
vectors named KD1-SPB (SEQ ID NO:14), KD3-SPB (SEQ ID NO:15), and ¢/01/07-SPB
(SEQ ID NO:16). The SPB promoter is only active in cells containing the TTF1 transcription
factor, which has thus far been found primarily in type II alveolar cells of the human lung
(Lazzaro et al.,, Development 113:1093-1104, 1991). Thus, KD1-SPB, KD3-SPB, and
4101/07-SPB should be severely restricted to cancerous type II alveolar cells of the human
lung. Many lung cancers are of this type.

The KD1-SPB and KD3-SPB vectors were prepared as follows. The E4 promoter is
located at the right end of the Ad genome (Fig. 1). Using a pCRII-based plasmid (Invitrogen)
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containing the AdS DNA sequences from the BamHI site (59 map units) to the right hand end
of the genome, and using and a PCR-based protocol, nearly all the transcription factor binding
sites were deteted from the E4 promoter AdS base pairs 35,623 to 35,775 and replaced with a
500 base pair fragment containing the SPB promoter (Yan et al., J. Biol. Chem. 270:24852-
24857, 1995). The final plasmids contain the E4-SPB substitution in the E4 region and the
4101/07, KD1, or KD3 versions of the E3 region, respectively, for the viruses d/01/07-SPB,
KD1-SPB, and KD3-SPB. These plasmids were co-transfected into 293 cells with a fragment

containing the left portion of the genome of /01/07, and plaques were allowed to develop.
Plaques were screened for the expected features, purified, then expanded into a stock.

The A549-TTF1 cell line was developed in order to test the prediction that replication
of dI01/07-SPB, KD1-SPB, and KD3-SPB would be restricted to canceraus cells expressing
the TTF! transcription factor. These cells were co-transfected with two plasmids, one in
which TTF1 is expressed from the CMV promoter, and the other coding for resistance to
neomycin Resistant clones were isolated and shown to express TTF1 activity as determined
by transient transfection with a plasmid expressing chioramphenicol acetyltransferase from
the TTF1-requiring surfactant protein C promoter.

KD1-SPB and KD1 were subjected to 2 standard plaque development assay on A549-
TTF! celis and parental A549 cells. The results are shown in Fig. 12. With KD1-SPB on
AS549 cells, plaques were not visible after 8 days, only about 4% of the final number of
plaques were seen after 10 days, and about 50% of final plaques were seen after 12 days.
With KD1-SPB on A549-TTF1 celis, plaques were visible after 6 days, and about 60% of
plaques were seen after 10 days. Thus, as expected, KD1-SPB grew significantly faster on
the cells containing TTF1. KD1 formed plagues more quickly than KD1-SPB on both AS549
and AS49-TTF| cells, indicating that the E4 promoter-SPB substitution is not as cffective the
wild-type E4 promoter in inducing Ad replication. However, this difference between KD1-
SPB and KD1 on AS49-TTF1 cells is tolerable, with KD1-SPB delayed only about 1 day.
Curiously, the final titer obtained for all virus stocks by day 16 was similar, indicating that
AS549 celis may contain a very smail amount of endogenous TTF1 activity. It is predicted that
KD3-SPB and d/01/07-SPB will behave similarly to KD1-SPB when grown in A549-TTF1
cells and A549 cells.

The restriction of KD1-SPB to cells containing TTF1 was further examined in a cell
spread assay using H441 cells, a TTF1-expressing human pulmonary adenocarcinoma cell
line (Yan et al., supra), and Hep3B cells, a liver cancer cell line not expected to express
TTF1. Culture dish wells containing H441 or Hep3B cells were infected with KD1-SPB or
KD]1 at multiplicities ranging from 10 to 10" PFU/cell. The H441 and Hep3B cells were
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stained with crystal violet at 5 days and 8 days p.i., respectively. KD1-SPB and KD1 grew
and spread equaily well on H441 cells, causing destruction of the monolayer at 10" PFU per
cell (Fig. 13). (Some of the H441 monolayer has peeled off in the well with KD1-SPB at 107
PFU per celi, and in the wells with KD1 and KD1-SPB at 10 PFU per cell; this occasionally
occurs in cell spread assays, and it does not reflect virus infection). With Hep3B cells, KD1
grew and spread very much better than KD1-SPB, with 10 PFU per cell of KD1 causing
more destruction of the monolayer as 1.0 PFU per cell of KD1-SPB (Fig. 13).

In summary, this example demonstrates that a replication-competent Ad, which
replicates well on cells expressing the appropriate transcription factor, can be constructed
with a tissue-specific promoter substituted in piace of the E4 promoter. This methodology
should be applicable to many other tissue specific and cell type specific promoters. One
possibility would be a liver-specific promoter. Another possibility would be to use the E2F
promoter, or another promoter with E2F sites, inasmuch as that promoter would be active
only in cells such as cancer cells that have free E2F. A third possibility would be to use a
regulatable promoter, e.g. the synthetic tetracycline response promoter (Massie et al,, J. Virol.
72:2289-2296, 1998), where the activity of the promoter is controlled by the level of
tetracycline or a tetracyclin analog in the patient.

Example 7

This example illustrates the construction and characterization of vectors which
overexpress ADP and are not replication restricted.

As demonstrated above, the di01/07 E1A mutation in KD1 and KD3 is attenuating,
inhibiting growth in non-dividing and even in dividing primary human epithelial and
endothelial cells. Ads with this mutation are able to replicate well in dividing cancer cells.
However, replication of such E1A mutants is not as efficient as, e.g. @/309 which has a wild-
1ype E1A gene. For instance, the rate of replication of 4/01/07, as determined by the rate at
which plaques develop, is reduced such that d/01/07 plaques appear one day later than those
of d1309 (data not shown). This delay is due in part to a delay in expression of Ad late genes
(see Fig. 3). The idea that the d/01/07 mutation retards the rate of replication in A549 cells is
further supported by the data in Fig. 8A, where dl01/07 did not prevent tumor growth nearly
as well as 4/309. Despite this negative effect of the d/01/07 E1 A mutation, there are
theoretical and practical aspects of having this mutation in the KD1 and K3 vectors, as has
been discussed. Nevertheless, one can easily imagine scenarios (e.g. patients with terminal
cancer) where the ability of an Ad vector to destroy the tumor supercedes the requirement that
the vector be totally restricted to tumor cells. In such cases, it would be advantageous to have
vectors similar to KD1 and KD3, but with the wild-type ELA gene. The rates at which such
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vectors express their genes, lyse cells, and spread from cell to cell should be higher than those
of KD1 and KD3. Such vectors might cause some damage to non-cancerous cells and tissue,
but this is also true for other modes of anti-cancer treatment such as surgery, chemotherapy,
and radiation therapy.

In light of these considerations, vectors named GZ1 and GZ3 have been constructed
that are identical to KD1 and KD3, respectivcly, except they have a wild-type E1A region.
These vectors were constructed by overlap recombination in A549 cells. The left hand
fragment contained the wild-type E1A region of AdS, and the right end fragment contained
the E3 modifications of KD1 or KD3. Plaques were picked, analyzed for the expected
genotype, plaque-purified, and expanded into CsCl-banded stocks. The titers of these stocks
on A549 cells were 2.9 x 10'° PFU/ml for GZ1 and 1.6 x 10" PFU/ml for GZ3. Thus, these
vectors can be grown into high titer stocks comparable to wild-type Ad. The GZ1 and GZ3
plaques are larger and appear much sooner than the plaques for d/309. Large rapidly-
appearing plaques reflect the ability of Ad to Iyse cells and spread from cell-to-cell (Tollefson
etal.,J Virol 70:2296-2306, 1996; Tollefson et al., Virology 220:152-162, 1996), and this
property, as discussed, is due to the function of ADP.

The rate of plaque appearance can be quantitated in a plaque development assay
(Tollefson et al., supra). Here, a typical plaque assay is performed, and the plaques observed
on subsequent days of the assay are calculated as a percentage of the number of plaques
observed at the end of the plaque assay. As shown in Fig. 14, after 4 days of plaque assay on
AS549 cells, GZ1 and GZ3 had 48% and 34%, respectively, of the final number of plaques,
whereas d/309 had only 1%. Itis very unusual in Ad plaque assays in A549 cells for plaques
to appear after only 4 days. These large plaques reflect the overexpression of ADP. These
GZ1 and GZ3 plaques appear sooner than those of KD1 and KD3 (data not shown), no doubt
because GZ1 and GZ3 replicate faster because they have a wild-type E1A region.

GZ1 and GZ3 lyse cells and spread from cell to cell much more effectively than
di309. At 6 days p.i. of A549 cells, approximately as much monolayer destruction was
observed with GZ1 and GZ3 at 10°° PFU per cell as was observed with d/309 at 10" PFU per
cell (Fig. 15, top panel). This result further underscores the conclusion that overexpression of
ADP promotes cell lysis and virus spread.

In theory, GZ1 and GZ3 should be able to replicate not only in tumor cells but also in
normal celis. Although they can replicate in normal cells, it is quite possible that GZ1 and
GZ3 may be useful as anti-cancer vectors. First, GZ1 and GZ3 could be injected directly into
the tumor. Many tumors are self-contained (encapsulated) except for the blood supply. The
physical barriers of the tumor could minimize dissemination of the virus to other tissues.
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Second, Ads are in general quite benign. Most infections of AdS5 are in infants and result in
mild or asymptomatic discase, and are held in check by strong humoral and cellular
immunity. Anti-Ad immunity appears to be life-long. GZ1 and GZ3 could be used only in
patients who have an intact immune system, and perhaps aiso with pre-existing anti-Ad
immunity. Further, patients could be passively immunized against Ad, using gamma-globulin
or even specific purified anti-Ad neutralizing antibodies. Third, considering that AdS is a
respiratory virus which most efficiently infects lung epitheiial cells displaying the specific
Ad5 receptor (named CAR) as well as specific integrins (e.g. a, b5), replication-competent
vectors derived from AdS may not spread efficiently in many non-cancer tissues of the body.
In addition, it is believed that versions of GZ1 and GZ3 can be constructed that have the E4
promoter substituted with a tumor-specific, tissue-specific, cell-specific, or synthetic
promoter. Such vectors would have the positive features associated with wild-type E1A and
ADP, and yet be replication-restricted to tumor tissue and/or to particular cell types.

Exampie 8

This example illustrates that the combination of KD1, KD3, GZ1, or GZ3 with
radiation is more effective in destroying A549 cells, growing in culture or growing as tumors
in nude mice, than the vectors alone or radiation alone.

This was shown in a cell spread assay. AS549 ceils growing in three 48 well culture
dishes were mock-infected or infected with different viruses at multiplicities of infection
ranging from 10 to 107 PFU per cell as indicated in Fig. 15. One dish was not radiated. A
second dish received 600 centrigreys (cGy) of radiation at 24 h p.i., and a third dish received
2000 cGy of radiation at the same time. All dishes were stained with crystal violet at 6 days
p.i. With the cells that were not radiated (top panel in Fig. 15), KD1 and KD3 caused
monolayer destruction at lower multiplicities of infection than their parental control, 4/01/07.
This was also true for GZ1 and GZ3 as compared to their parental control d1309. (The
paucity of cells in the cells infected with GZ1 or GZ3 at 10 PFU per cell is an experimental
artifact, and is not caused by infection by GZ1 or GZ3). These KD1, KD3, GZ1 and GZ3
results are consistent with earlier results showing that overexpression of ADP leads to
increased cell lysis and virus spread.

With the dish that was infected then radiated with 600 cGy there was markedly
increased cell killing and virus spread as compared to the non-radiated cells (compare the
bottom panel of Fig. 15 with the top panel). For example, with KD1, KD3, GZ1, and GZ3
there was about the same amount of cell destruction in the radiated wells at 10™ PFU per cell

as in the non-radiated wells at 10 PFU per cell. Similar results were seen with the dish that
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received 2000 cGy of radiation (data not shown), and aiso with dishes that reccived 600 or
2000 cGy of radiation 24 h prior to infection (data not shown).

The amount of cell destruction was quantitated by extracting the crystal violet from
the cells with 33% acetic acid, then measuring the absorbance at 490 nm (data not shown).
The absorbance with non-radiated mock-infected cells was set at 100% cell viability, With
mock-infected cells that received 600 cGy there was a 15% loss in viability (i.e. 15% less
crystal violet was extracted). With KD1 at 107 PFU per cell, the non-radiated cells were 80%
viable whereas the cells receiving 600 cGy of radiation were only about 30% viable. Similar
differences in viability between radiated and non-radiated cells were seen with KD3, GZ1,
and GZ3. These results argue that the combination of radiation plus vector has a syngergistic
effect on cell lysis and vector spread, rather than an additive effect. If the effect were only
additive, then with the KD1 samples at 10” PFU per cell, the cell viability should have been
65% (15% reduction in viability due to radiation alone, 20% reduction due to KD1 alone). In
fact, the cell viability was 30% rather than 65%.

As mentioned, approximately as much cell lysis and virus spread were observed with
600 cGy as with 2000 cGy. To determine the optimal dose of radiation to synergize with the
vectors, an experiment similar to the one described above was conducted with mock-,
dl01/07-, KD1-, KD3-, di309, GZ1-, or GZ3-infected A549 cells. The 48 well plates received
0, 150, 300, or 600 cGy of radiation at 24 h p.i. Cells were stained with crystal violet. The
results with cells receiving 0 versus 600 cGy of radiation were similar to those in Fig, 15.
The crystal violet was extracted from the cells infected with 10> PFU per cell of the
difference viruses. The absorbance of crystal violet was determined, and the percent cell
viability was graphed, using the absorbance of the non-radiated mock-infected cells as 100%
cell viability. As iflustrated in Fig. 16, an approximately linear decrease in cell viability in all
wells was obtained with increasing radiation dose, although the slope of the line was more
negative with KD1, KD3, GZ1, or GZ3 than with mock, /01/07, or #/309. With KD1, KD3,
GZ1, and GZ3, there was much more cell lysis and vector spread with their parental control
viruses, and there was synergy between the vectors and radiation. For example, with mock-
infected cells, 600 ¢Gy reduced cell viability by about 30% (70% of cells were viable). KD1
without radiation reduced cell viability by about 23%. The combination of 600 c¢Gy radiation
plus KD1 reduced cell viability to about 85%, more than $3% of which is the sum of radiation
alone and KDI alone. When considering the data in Figs. 15 and 16 together, a dose of about
600 cGy is optimal in this type of cell culture experiment.

The combination of KD3 or GZ3 with radiation was also examined in the A549

tumor-nude mouse model (scec Example 4). A549 cells were injected into the hind flanks of
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nude mice, and tumors were allowed to form. When tumors reached approximately 50-l,
they were injected with buffer or with 5 x 10° PFU of KD3 or GZ3. Eight to ten tumors were
injected per test condition. At 1 day p.i., half the mice received 600 cGy of whole body
radiation. Tumor size was measured over time, and was plotted as a fold-increase in tumor
size versus days p.i. (as described in Example 4). As shown in Fig. 17, the non-radiated
buffer-injected tumors grew faster than those injected with KD3 or GZ3. Tumors that
received the combination of KD3 and radiation did not grow, and those that received the
combination of GZ3 and radiation shrank in size after 14 days. These results indicate that the
combination of KD3 plus radiation or GZ3 plus radiation is more effective than either vector
alone or radiation alone in reducing the rate of A549 tumor growth in nude mice. It is likely
that radiation would increase the effectivencss in treating tumors of KD1 and GZ1, or indeed:
any other replication-competent or replication-defective Ad vector.

The mechanism by which radiation causes the ADP overexpressing vectors to lyse
celis and spread from cell-to-cell more effectively is not understood. Radiation is expected to
induce cellular DNA repair mechanisms, and that may allow for more efficient synthesis of
Ad DNA. Radiation may enhance the function of ADP. ADP probably functions by
interacting with one or more cellular proteins, and radiation may affect this protein(s) such
that ADP functions more efficiently.

It is believed that KD1, KD3, GZ1, or GZ3, or any other replication-competent Ad
vector, when uscd in combination with radiation, will be more effective than vector zlone or
radiation alone in providing clinical benefit to patients with cancer. The vectors should allow
more tumor destruction with a given amount of radiation. Stated another way, radiation
should cause more tumor destruction with a given amount of vector. These vectors should
also allow the radiation oncologist to use less radiation to achieve the same amount of tumor
destruction. Less radiation would reduce the side effects of the radiation.

It is also believed that a cocktail of vectors when used in combination with radiation
will be more effective than the cocktail alone or radiation alone. The cocktail could consist of
ADP producing vectors plus one or more replication defective vectors expressing an
anticancer therapeutic protein (see Example 5).

Example 9

This example illustrates a structure-function analysis of adenovirus death protein.

ADP is an 11.6 kDa N-linked O-linked integral membrane glycoprotein that localizes
to the inner nuclear membrane (NM) (Scaria et al., Virology 191:743-753). As illustrated in
Fig. 18, the Ad2-encoded ADP (SEQ ID NO:6) consists of 101 amino acids; aa 1-40 (SEQ ID
NO:17) are lumenal, aa 41-59 (SEQ ID NO:18) constitute the tr brane signal-anchor
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(SA) domain, aa 63-70 (SEQ ID NO:19) constitute a basic proline (BP) domain within the
nucleoplasmic (NP) domain, which constitutes aa 61-101 (SEQ ID NO:20). To determine
which domains in ADP are required to promote cell death, a number of deletion mutants of
rec700 were prepared which lacked various portions of the ADP gene and examined for the
ability of ADP to localize to the NM and promote death. The rec700 virus is an AdS-Ad-AdS
recombinant, which has been described elsewhere (Wold et al., Virology 148:168-180, 1986).

The structure of ADP in rec700 and in each deletion mutant is schematically
illustrated in Fig. 18. The ADP gene in each deletion mutant has been sequenced using PCR
methods to insure that the mutations are correct. The structure and activity of ADP in the
deletion mutants was tested by infecting A549 cells followed by immunoblot analysis of the
ADP mutant proteins as well as the ability to lysc cells. All deletion mutants expressed a
stable ADP protein except pm734.1 (A1-48, i.c. aa 1-48 are deleted). The pm734.7 (Ni4)
ADP, which has Asn;, mutated to Ser, is O-glycosylated but not N-glycosylated because
Asnyq is the only N-glycosylation site (data not shown). The d/735 (A4-11) ADP is N-
glycosylated but not O-glycosylated because the sites for O-glycosylation are deleted (data
not shown). The pm734.4 (M56) ADP, which has Metss in the SA domain mutated to Ser,
contains exclusively N-linked high-mannose oligosaccharides (data not shown); this occurs
because the Metg mutation precludes exit of ADP from the endoplasmic reticulum (ER). The
d1738 ADP, which lacks aa 46-60 in the signal-anchor domain, forms insoluble aggregates in
the cytoplasm; therefore, aa 41-59 do in fact include the signal-anchor domain. The pm734
(A1-40) ADP, which initiatcs at Mety; at the N-terminus of the SA domain, comigrated with
the lower group of bands generated by proteolytic processing (data not shown). This
indicates that the proteolytic cleavage sites occur near Met,;. Consistent with this, the
proteolytic products were not seen with di737 (A29-45) (data not shown). Also, the size of
the products decreased in all mutanis with deletions within aa 41-101 (d/715.1, dI715, di7l4,
dl716) (data not shown).

The ability of these mutants to promote cell death was monitored by trypan blue
exclusion, plaque development, and lactate dehydrogenase release assays (Tollefson et al., J.
Virol. 70:2296-2306, 1996). The trypan blue results in Fig. 15A indicate that the death-
promoting function of ADP was abolished by deletion of 2a 1-40 (pm734), aa 11-26
(dr736.1), aa 18-22 (df735.1), or aa 4-11 (dI735). Mutation of the N-glycosylation site at
Asy, (pm734.7) reduced the death-promoting activity to about 50% of rec700 (WT). dI737
(A29-45) was efficient as rec700 in promoting cell death; this indicates that the proteolytic
processing products must not be required to promote cell death because they are not formed
with df737. The SA domain is essential for death because df738 (A46-60) and pm734.4
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(M56) were completely defective (Fig. 19). df715.1 was nearly completely defective,
indicating that the BP domain is extremely important. Surprisingly, aa 71-94 (di714), 76-89
(di715), and 79-101 (d/716) could be deleted without affecting the death-promoting activity
of ADP (Fig. 19). On the other hand, deletion of aa 81-88 (d/717) nearly completely
abolished the activity of ADP (Fig. 19); this is probably the result of aberrant sorting of ADP
(see below). Similar results were obtained when the ability of these ADP mutants to promote
cell death was examined with standard plaque development, LDH-release and MTT assays.

The effects of these mutations on the intraceliular localization of ADP are extremely
interesting. When examined by immunofluorescence (IF) at 33 h p.i. (data not shown), ADP
from rec700 (WT) localized crisply to the NM; localization to the Golgi was also apparent.
With di714 (471-94) and dI715 (A76-89), ADP localized to all membranes, i.e. the ER, Golgi,
plasma membrane, and NM. This was even more apparent at 45 h p.i. (data not shown)
Thus. aa 71-94 appear to inciude a signal that directs ADP specifically to the NM. ADP is
very likely sorted from the trans-Golgi network (TGN) to the NM, so this putative signal in
ADP probably functions in this sorting pathway. ADP from df717 (A81-88) is intriguing: it
localized to the NM and Golgi, but in many cells "dots" and circular structures were observed.

Again, this was more apparent at 45 h p.i. when these str were the promi feature.
dIT17-infected cells have not begun to die at 45 h p.i., so these structures are not cellular
remmants. The intriguing possibility is that these structures are membrane vesicles that have
pinched off from the TGN but are defective in targeting to and/or fusing with the NM.

With dl738 (A46-60 in the SA domain), ADP aggregated in the cytoplasm. This
again indicates that aa 46-60 include the SA sequence. With pm734.4 (M56), ADP localized
primarily to the NM. As discussed above, the pm734.4 ADP has exclusively high-mannose
N-linked oligosaccharides, indicating that it never leaves the ER. Perhaps the putative NM-
localization signai in the C-terminat region of the pm734.4 ADP targets ADP to the NM by
lateral diffusion from the ER (which is continuous with the outer and mner NM).

With dI737 (A29-45), ADP localized to the NM. ADP from pm734 (A1-40), pm734.7
(N14) (N-linked glycosylation cannot occur), and df735 (A4-11; the O-glycosylation sites are
deleted) localized much more prominently to the Golgi than the NM. ADP from df735.1
(A18-22) and dI736.1 (A11-26) also localized much more strongly to the Golgi than the NM.
Thus, residues 1-26 and/or glycosylation appear to be required for efficient transport of ADP
from the Golg/TGN to the NM.

In summary, aa 41-59 include the SA domain, Mets; in the SA domain is required for
exit from the ER, aa 1-26 are required for efficient exit from the Golgi, and aa 76-94 are
required to target ADP specifically to the NM. With respect to promoting cell death, the
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essential regions are aa 1-26, the SA domain (ADP does not enter membranes), Mets in the
SA domain, and the BP domain (az 63-70). It is not clear whether the defective death-
promoting phenotype of pm734 (A1-40), di735 (A4-11), d1735.1 (A18-22), dI736.1 (A11-26),
and pm734.7 (N14) s due to lack of sequences (or oligosaccharides) that promote death or to
much slower exit of ADP from the Golgi to the NM. di714 (A71-94) and di715 (A76-89)
express a wild-type phenotype for promoting death even though they are defective in
localizing specifically to the NM; this is probably because sufficient ADP stili enters the NM
to promote death. Even though the deletion in dl717 (A81-88) lies within the deletions in
dI715 (A76-89) and dI714 (A71-94), the dl717 ADP is only about 15% as efficient as rec700
(WT), 41715 and 41714 in promoting death. This may bc becausc the df717 ADP tends to
remain in vesicles rather than localizing to the NM. Altogether, these data indicate that ADP
must localize to the NM in order to promote cell death.

Example 10
This example further characterizes the tissue specific Ad vectors described in Example 6. As
discussed therein, the Ad E4 promoter is deleted and replaced with the promoter for surfactant
protein B (SPB) in these vectors (Figure 24).

Cells, vectors and methods described in Example 6 were also used in this Example.
In addition to the human cancer cell lines A549 (human lung carcinoma), Hep 3B (human
hepatocellular carcinoma), and H441 (papillary lung adenocarcinoma) used in Example 6,
HEK 293 celis (obtained from Microbix (Toronto, ON)) and VK 10-9 cells were used. Vk10-
9 cells are 293 cells that in addition to El contain and express E4 and pDX. These cells will
be referred to as 293-E4 cells. .

Experiments employing phase contrast microscopy of Hep 3B and H441 cells were
performed as follows. Monolayers of Hep 3B or H441 cells were grown in 60 mm dishes
with 5 ml of DMEM (10% FBS), and were mock-infected or infected with KDI or KD1-SPB
at a multiplicity of infection of 10 plaque forming units (PFU) per cell. Phase contrast
photographs of monolayers were taken at 4 and 7 days postinfection (p.i.).

Experiments employing western blots of H441 or Hep 3B cells were performed as
follows. H441 or Hep 3B cells (in 60 mm dishes) were infected with 10 PFU/cell of KD1 or
KDI1-SPB. At 24 hp.i., the cells were washed three times with PBS and harvested by
scraping. The cells were lysed by RIPA buffer. The protein concentration was measured by
the BIO-RAD DC Protein Assay Kit (BIO-RAD Laboratories, Hercules, CA) and 10 pgof
each sample were electrophoresed on 15% sodium dodecylsulfate polyacrylamide gels (SDS-
PAGE). The gels were electroblotted onto PVDF membranes (Immobilon, Millipore,
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Bedford, MA). The membranes were blocked in TBST (50 mM Tris-Cl, pH 7.6, 150 mM
NaCl, 0.2% Tween 20) containing 10% dry milk (Camation) overnight at 4°C. After
blocking, the membranes were incubated with a rabbit polyclonal antiserum against EAORF3
(gift of Gary Ketner) or ADP (Tollefson et al., J. Virol. 66:3633-3642, 1992), or with M73,a
monoclonal antibody against E1A (Harlow et al.,, J. Virol. 55:533-546, 1985). The secondary
antibodics were goat anti-rabbit I[gG-HRP or goat anti-mouse [gG-HRP. The blots were
developed using the ECL protocol (Amersham Pharmacia, Arlington Heights, IL),

Experiments employing a lactate dehydrogenase release assay for cell lysis (Tollefson
etal., J. Virol. 70:2296-2306) were preformed as follows. H441 cells (7.7 x 10° cells per 35
mm dish) and Hep 3B cells (9.0 x 10° cells per 35 mm dish) were infected at 20 PFU/cell in
one ml scrum-free DMEM. Afier an adsorption period of 1 h, 3 ml of DMEM (10% FBS)
were added (final FBS concentration of 7.5%). Cells were incubated at 37°C with 6% CO,.
At daily intervals, supernatants were collected, microfuged to remove floating cells, and celi-
free supernatants were frozen at -70°C until assayed. Total lysis samples were prepared by
addition of 10X lysis buffer included in the Cyto Tox 96 kit (Promega, Madison, WT). After
all samples were collected, 20 ul samples were assayed in triplicate using the LDH assay kit
Cyto Tox 96 and read on an EL340 Microplate reader (BioTecTM Instruments, Inc.) at 490
nm.

Experiments employing immunofluorescence evaluation of H441 and Hep 3B cells
were performed as follows. H441 and Hep 3B cells were plated on Corning #1 coverslips in
35 mm dishes. H441 (1.5 x 10° cells/35 mm dish) and Hep 3B (9.0 x 10° cells/35 mm dish)
were infected with 20 PFU/cell of the indicated viruses in 1 ml serum-free DMEM. Afier | h,
1 ml of DMEM/20% FBS was added (final concentration of 10% FBS). At the indicated
times (48 h or 6 d p.i.), cells were fixed for 10 min in 3.7% paraformaidehyde in PBS, then
permeabilized for 6 min in methanol (-20°C) and rehydrated in PBS. Coverslips were stamed
with rabbit antipeptide antiserum against the Ad E2A~coded DNA binding protein (DBP)
(1:400 dilution; gift of Maurice Green) and mouse monocionai antibody against fiber (1:400
dilution; gift of Jeff Engler) or were stained with rabbit antiserum to E4ORF3 (1:250 dilution;
gift of Gary Ketner). Secondary antibodies (Cappel/ICN) were used at 1:50 dilution. All
antibodies were diluted in PBS containing1% BSA and 0.1% sodium azide. Photographs
were taken on a Nikon epifluorescence microscope using a 100X Planapo lens and Tmax 400
film (Kodak). The film was developed in Diafine developer.

Analysis of viral DNA replication by Southern hybridization was performed as
follows. H441 and Hep 3B cells were grown in 60 mm dishes in DMEM supplemented with
10% FBS. Cells were infected at 70% confluence with 10 PFU/cell of KD1 or KD1-SPB.
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Dishes were incubated in humidified 5% CO; atmospherc at 37°C. Total genomic DNAs
were isolated at 5, 24, 48, 72, and 96 h p.i. Equal amounts of total genomic DNAs were
digested with Hind[II and resolved on a 1% agarose gel prior to transfer onto membranes. A
random primer *?P-labeled pBHG10 plasmid probe (Bett et al., Proc. Natl. Acad. Sci. USA
91:8802-8806, 1994) was used for hybridization, and the blots were autoradiographed. DNA
fragments were quantitated on a Molecular Dynamics Phosphorlmager.

Virus yields were determined as follows. Hep 3B cells or H441 cells grown as
monolayers in 35 mm dishes were infected with 10 PFU/cell of KD1 or KD1-SPB. At days 0
to 4 (for H441) or days 0 to 9 (for Hep 3B) p.i., cells and culture medium were frozen at -
70°C. Samples were frozen and thawed three times to release the virus from the cells, and
total virus yields were determined by plaque assay on A549 monolayers.

The effect of KD1-SPB and KD1 on H441 and Hep 3B tumors was examined in a
nude mouse mode! (Doronin et al., J. Virol. 74:6147-6155, 2000). Tumor cells (107 cells in
200 pl of DMEM, 50% Matrigel [Becton Dickinson Labware, Bedford, MA] for H441 cells,
or 107 ceils in 200 pi of DMEM plus 10% Matrigel for Hep 3B cells) were injected into flanks
of 5-6 weeks old athymic nude mice and allowed to grow for three weeks to about 100 pi
(H441) or 150 pl (Hep 3B) volumes. Pre-established tumors (n = 10) were injected with 50 pul
of DMEM or 5 x 10" PFU of indicated viruses in DMEM. Injections of the viruses were
repeated twice weekly for 3 weeks to the total dose of 3.0 x 10° PFU per tumor. Tumor size
measurements were taken twice per week for H441 cells, or weekly for Hep 3B cells using a
Sylvac digital caliper. Tumor volumes were calculated in according to the formula: length x
width’ /2. Data are represented as means of increase in tumor size relative to the tumor size at
the initial injection.

Results

The properties of KD1-SPB in various cell types were compared to those of its
“parent”, KD1. Figure 25 shows the plaque development properties of these vectors on 293-
E4, 293, and A549 cells. The data are plotted as the number of plaques seen on any day of
the plague assay as a percentage of the number of plaques seen at the end of the assay (i.e.
when new plaques cease to appear) (Tollefson et al., J. Virol. 70:2296-2306, 1966). This
assay is an indicator of the size of the plaques. KD1 formed plaques equally well on 293-E4
and 293 cells (Figure 25A). With KD1-SPB, plaques were observed about 3-4 days sconer on
293-E4 compared to 293 cells (Fig. 2A). On A549 cells, KD1 formed plaques 4-6 days
sooner than KD1-SPB (Figure 25B).

The properties of KD1-SPB versus KD were characterized in detail in H441 cells, a
human papillary lung adenocarcinoma cell line known to express the TTF1 transcription
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factor and in which the SPB promoter is active (Yan et al., J. Biol. Chem, 270:24852-24857,
1995). Hep 3B cells, 2 human hepatocellular carcinoma in which the SPB promoter should
not be active, were used as a negative control. H441 and Hep 3B monolayers were infected
with 10 PFU/cell of KD1 or KD1-SPB and photographed at 4 and 7 days p.i. Mock-infected
Hep 3B cells formed a relatively homogeneous monolayer, but H441 cells tended to form
structures that resembie syncytia (Figure 26A, B). As expected, KD1 produced cytopathic
effect (CPE) on both cell lines at 4 and 7 days p.i. (Figure 26A, B). Also as expected, KD1-
SPB caused CPE on Hd41 celils but not on Hep 3B cells. Since CPE in Ad-infected cells is
usually an indicator of virus growth, these results suggest that KD1-SPB grows in H441 but
not in Hep 3B cells.

To examine viral DNA replication, H441 and Hep 3B cells were infected with 10
PFU/cell of KD1 or KD1-SPB, then the accumulation of viral DNA was determined by DNA
blot. With H441 cells, KD1 and KD1-SPB DNAs were readily detected at similar levels at
48-96 h p.i. (Figure 27A). With Hep 3B cells, KD1 DNA levels were similar to those in
H441 cells, but KD1-SPB DNA was barely detectable. This was confirmed by
Phosphorimager analysis of the DNA bands (Figure 27B).

Growth of KD1-SPB and KD1 in H441 and Hep 3B cells was determined by a single
step growth assay. Cells were infected with 10 PFU/cell of vector, then total vector yield was
determined by plaque assay. Total yield of both vectors was similar in H441 cells, reaching a
plateau after 2 days (Fig. 28A). KD yield plateaued in Hep 3B cells after 2-4 days p.i.
(Figure 28B). However, KD1-SPB levels were about 5 logs lower in Hep 3B cells after 2-4
days, and even by 9 days they had not achieved the leveis of KD1. We conclude that KD1-
SPB grows with significant specificity on H441 versus Hep 3B cells. Further, KD1-SPB
grows as well as KD1 on H441 cells, indicating that the E4 promoter deletion by itself does
not significantly compromise the vector, and that the E4 promoter can be replaced by a tissue-
specific promoter in a replication-competent vector.

To obtain further details on the replication of KD1-SPB vs KD1 in H441 and Hep 3B
cells, the expression of repr ive Ad proteins by KD1-SPB and KD1 was examined.
H441 or Hep 3B cells were mock-infected or infected with 10 PFU/m] of KD1 or KD1-SPB,
then at 24 h p.i. the proteins were extracted and the E1A, E4ORF3, and ADP proteins were
examined by immunoblot. E4ORF3 is one of the six proteins coded by the E4 transcription
unit (Leppard, J. Gen. Virol. 78:2131-2138, 1997). As anticipated, KD1-SPB expressed
E40RF3 well in H441 cells, but only at trace levels in Hep 3B cells (Figure 29). KD1-SPB

expressed the E1A proteins in Hep 3B cells. Synthesis of E1A proteins by KD1-SPB in Hep
3B cells is expected because E1A expression does not require E4 proteins; it also indicates
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that the block to infection with KD1-SPB is downstream of E1A. KD1 expressed E1A in
both cell lines, but the amount was less than obwined with KID1-SPB in Hep 3B cells (Figure
29). The increased E1A levels seen with KD1-SPB may reflect its poor ability to enter the
late phase of infection (see Discussion). KD1-SPB expressed ADP as well as KD1 in H441
cells, but it did not make detectabie ADP in Hep 3B cells. ADP is primarily a late protein, so
this result is consistent with the relative lack of E4 protein expression, DNA replication, and
grawth of KD1-SPB in Hep 3B cells.

To gain insights into replication events that occur in individual cells, expression of
EAORF3, the E2A-DBP, and the fiber late protein was examined by immunofluorescence.
H441 or Hep 3B cells were infected with 20 PFU/cell. At48 h or 6 days p.i., cells were fixed
and immunosmined. EAORF3 was detected in the nuclei of H441 cells at 48 h p.i. with KD1,
KD1-SPB, or d1309 (Figure 30A). (d1309 is an Ad5 mutant that has wild-type E1A, expresses
Ad5 levels of ADP, and lacks the E3-RID and E3-14.7K genes). E4ORF3 could not be
detected in the vast majority of Hep 3B cells infected with KD1-SPB (Figure 30A), even at 6
days p.i. (Figure 30B). Thus, KD1-SPB expresses E4ORF3 weil in H441 but not in Hep 3B
cells.

Figure 31A shows double label immunofluorescence of DBP and fiber in the same
Hep 3B cells at 48 h p.i. with KD! or KD1-8PB. With KD1, there was a strong speckled
staining pattern in the nucleus that is typical for DBP at 48 h p.i. (Figure 31A, top left panet).
There was strong staining of fiber throughout these same cells (Figure 31A, top right panel).
Staining of the cytoplasm and nucleus is expected because fiber is synthesized in the
cytoplasm and then transported to the nucleus where virions assemble, With KD1-SPB at 48
h p.i., about 25% of the cells showed the speckled staining for DBP, and only one cell (7% of
total) with the advanced speckled pattern was also stained for fiber (Figure 314, bottom two
panels). Evenat 6 days p.i., only about 30% of cells showed staining for DBP, and about
20% for fiber (Figure 31B). Thus, markedly fewer Hep 3B cells infected with KD1-SPB
expressed DBP and especially fiber as compared to KD1. These resuits indicate that KD1-
SPB replicates as well as KD1 in H441 cells, no doubt because the SPB promoter is active in
H441 cells (Yan et al., J. Biol. Chem. 270:24852-24857, 1995). KD1-SPB barely replicates
in Hep 3B cells, presumably because the SPB promoter is minimally active in these cells.

At the culmination of replication, Ad-infected cells are Iysed and the virus spreads to
other celis; this process is mediated in large part by ADP (Tollefson et al., Virology 220:152-
162, 1996; Tollefson et al., J. Virol. 70:2296-2306, 1996). To examine vector-induced cell
lysis, H441 and Hep 3B cells were mock-infected or infected with 20 PFU/cell of KD1, KDi-
SPB, or d1309, and cell lysis was determined by release of lactate dehydrogenase (Tollefson et
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al.,J. Firol. 70:2296-2306, 1996). All vectors lysed H441 cells beginning at 2-3 days p.i.
(Figure-32A). KD1 and 41309 also lysed Hep 3B cells in the same time period; however,
KD1-SPB caused only minimal cell lysis (Figure 9B). Thus, these data, along with the ceil
spread data in Example 6 and Figure 13, demonstrate that KD1-SPB lyses cells and spreads
efficiently from cell-to-cell in H441 but not Hep 3B cells.

An experiment was conducted to determine whether KD1-SPB or KD1 would
suppress H441 tumors in nude mice. H441 cells were injected into each hind flank. When
tumors had grown to about 100 pl (H441) or 150 wl (Hep 3B), they were injected twice
weekly for 3 weeks with DMEM (mock) or 5 x 10" PFU of test virus in 50 plof DMEM (3.0
x 10® total PFU). Ten tumors (5 mice) were used for each virus. Growth of H441 tumors was
suppressed similarly by KD1-SPB and KD1 (Figure 33A). KD1 suppressed growth of Hep
3B tumors, whereas KD1-SPB caused only minimal suppression (Figure 33B). These results
show that KD1-SPB is as effective as KD1 in suppressing tumors when the SPB promoter is
active. Further, the cell type specificity observed with KD1-SPB in vitro is maintained in
vivo.

Discussion

Tumor specificity is one of the biggest challenges facing cancer gene therapy, i.c.
having the therapeutic gene be expressed specifically in cancer cells. Specificity is very
important for RC viruses. Two main strategies have been described that in theory confer
specificity: transductional targeting and transcriptional targeting. Directing specificity of
vectors toward specific cell surface receptors on the target cells has been attempted through
various methods. Although this approach is theoretically attractive it might encounter
multiple obstacles such as the lack of incorporation of the engineered protein into the virion
(Scaria etal., Virology 191:743-753, 1992) or lack of infectivity through the targeted receptor
(Cossct et al., /. Virol. 69:6314-6322, 1995). Transcriptional targeting utilizes tumer and
tissue specific promoters. In replication-defective vectors these regulatory sequences confine
the expression of cytotoxic genes to specific tissues. In replication-competent vectors, as an
added layer of regulation, vector replication per se can be placed under the control of tumor or
tissue specific promoter/enhancer sequences. In replication-competent Ad, insertion of the
tissue or tumor specific promoter/enhancer into the E1A promoter/enhancer region has been
used exclusively (Hallenbeck et al., Hum. Gene Ther. 10:1721-1733, 1999; Rodriguez et al.,
Cancer Res. 57:2559-2563, 1997; Yu et al., Cancer Res. 59, 4200-4203, 1999; Yuetal,,
Cancer Res. 59:1498-1504, 1999). The rationale behind these vectors is that expression of
EI1A and therefore the whole Ad franscription program will depend on these tissue or tumor

specific promoters. However, as a generic approach, there may be difficulties. The E1A
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enhancer/promofer is very complex. The enhancer controls not only the E1A promoter but
also distant promoters such as the E4 promoter (Shenk, T. pp. 2111-2148 /n B.N. Fields,
D.M. Knipe, and P.M. Howley (eds.), Fields Virology, Lippincott-Raven, Philadelphia,
1996). In addition, it has been shown that the E1 A enhancer in the inverted terminal repeat
region changes tissue specificity of celtular promoters (Shi et al., Hum. Gene Ther. 8:403-
410, 1997). Also, the E1A enh /p is partially embedded within the signals

required to package the Ad genome into virions, and it may be problematic to remove all the
E1A enhancer elements without impairing virus production. Accordingly, we chose to
replace the E4 promoter with a tissue specific promoter. E4 genes are essentiat for Ad
replication, and therefore we expected that the replication of the recombinant virus would be
dependent on the tissue specific regulatory elements.

To construct KD1-SPB, the ca. 300 bp of the E4 promoter was deleted and the B-500
version (ca. 500 bp) of SPB promoter was inserted (Yan et al., supra) (Figure 24 C, D). We
selected the SPB promoter because of its strict tissue specificity: it is exclusively active in
type Il alveolar cells and bronchial epithelial cells of the lung (Bohinski et al., 1994, Mol.
Cell. Biol. 14:5671-5681, 1994). Since the parental virus KD1 contains and expresses two
E1A mutations that restrict virus replication to tumor cells (Doronin et al., supra), we
anticipated that the virus would selectively replicate in cells derived from lung tumors. Thus,
H441 cells, a papillary lung carcinoma cell line, were used to characterize the replication,
gene expression, and functional profile of KD1-SPB.

KD1-SPB formed plaques 3-4 days sooner on 293-E4 cells that express E4 proteins
than on 293 cells, whereas KD1 formed plaques with the same kinetics on both cell lines.
These data show that the E4 promoter is active in 293 cells, and that the SPB promoter
displays very low activity in 293 cells. It is not clear why KD1-SPB forms piaques on 293
cells; these cells are derived from human embryonic kidney and at lcast one of the
transcription factors regulating the SPB promoter (Bohinski et al., supra), hepatocyte nuclear
factor 3, is expressed in embryonic kidney. It is also possible that TTF1, the master
regulatory factor of SPB expression, is minimally active in 293 cells.

KD1 grew to equally high titers in H441 and Hep 3B cells (Figure 284, B). In
contrast, KD1-SPB replicated as efficiently as KD1 in H441 cells, in which the SPB promoter
is active (Yan et al., supra) (Figure 28A), but replicated poorly in Hep 3B cells, most likely
because the SPB promoter is inactive (Figure 28B). This selectivity has been confirmed by
measuring viral DNA preduction in the two cell lines. KD1-SPB DNA replication was
similar both kinetically and quantitatively to KD1 DNA replication in H441, however in Hep
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3B cells, KD1-SPB DNA was almost undetectable (Figure 27A, B). The cytopathic effect, a
surrogate marker of Ad replication, showed a similar specificity (Figure 26).

To further confirm our predictions on the molecular basis of the observed issue
specificity we monitored viral protein expression. When cells were infected with KD1-SPB
all the viral proteins early or late, except for ELA, were expressed in a tissue-specific fashion
(high expression in H441, low to undetectable expression in Hep 3B) (Figures 29-31). We
found a good correlation between the levels of E4 promoter activity (E4ORF3 expression)
and the expression of E2ZA-DBP, ADP, and fiber proteins. Thus, the SPB promoter retains its
tissue specificity in the Ad genome and it seems to be the limiting factor of Ad gene
expression in the cell lines tested. As expected, expression of E1A is not tissue-specific.
Thus, the regulatory step of tissue-specific Ad DNA replication is downstream of E1A. In
Hep 3B cells, KD1-SPB expressed E1A at a higher level than did KD1 (Figure 29), strongly
suggesting that KD1-SPB replication in most of the Hep3B cells remains at the early stage.

The cytolytic effect of KD1-SPB also showed a tissue-specific profile (Figure 32;
Figure 13 of Example 6), i.e., preferential lysis of H441 cells over Hep 3B cells, a pattern
similar to the specificity observed at the level of DNA replication (Figure 27) and viral
protein synthesis (Figures 29-31). This cell type specificity was also observed when these
cells were growing as tumors in nude mice. Growth of H441 tumors was suppressed by KD1-
SPB and KD1 at similar efficacy (Figure 33A). In contrast, KD1-SPB unlike KD1 had only
minimal effect on the growth of Hep 3B tumors (Figure 33B).

In summary, substitution of the E4 promoter with a tissue specific promoter allows
highly tissue specific replication of Ad vectors and in the target tissue it is as efficient 2s the
replication of the parental virus, KD1-SPB lacks all E3 genes cxcept ADP. E3 gpi9K, RID
and 14.7K have been shown to protect Ad-infected cells from attack by cytotoxic
lymphocytes and apoptosis-inducing cytokines such as tumor necrosis factor and Fas ligand
(Wold et al., pp. 200-232 /n A.J. Cann (ed.), DNA Virus Replication: Frontiers in Molecular
Biology, Oxford University Press, Oxford, 2000; Wold et al., Curr. Opin. Immuno. 11:380-
386, 1999).

The therapeutic index (virus produced in H441 cells compared to Hep 3B cells) of
KD1-SPB is 10*-10° for the first 4.5 days (Figure 28). These data compare to data reported
by Calydon (10*-10°) for their prostate specific viruses (Rodriguez et al., supra; Yuetal,
Cancer Res. 59, 4200-4203, 1999; Yu et al., Cancer Res. 59:1498-1504, 1999). We suggest
that KD1-SPB has some added advantage over vectors reported by other laboratories because

it encodes a mutant form of E1A that restricts replication to cancer cells (Doronin et al.,

supra).
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Although the lung ranks as the second highest cancer site for both men and women in
the U.S. Reis et al., Cancer Res. 88:2398-2424, 2000), lung cancer has not been a major target
for cancer vector gene therapy since intratumoral injection of virus is generally not feasible in
the lungs. However, there has been a recent report of intratumor injection of a replication-
defective Ad vector into a lung tumor, and such an approach could be attempted with KD1-
SPB. It may also be feasible to administer KD1-SPB sy ically in the lung.

In view of the above, it will be seen that the several advantages of the invention
are achieved and other advantageous resuits attained.

As various changes could be made in the above methods and compositions
without departing from the scope of the invention, it is intended that all matter contained in
the above description and shown in the accompanying drawings shall be interpreted as
illustrative and not in a limiting sense.

All references cited in this specification, including patents and patent
applications, are hercby incorporated by reference. The discussion of references herein is
intended merely to summarize the assertions made by their authors and no admission is made
that any refercnce constitutes prior art. Applicants reserve the right to challenge the accuracy
and pertinence of the cited references.
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EDITORIAL NOTE
APPLICATION NUMBER - 13244/01

The following Sequence Listing pages 1 to 75 are part of the
description. The claims pages follow on pages "51" to "52".
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SEQUENCE LISTING

<110> Wold, William S.M.
Toth, Karoly
Doronin, Konstantin
Tollefson, Ann E.

<120> Replication-Competent Anti-Cancer Vectors
<130> 16153-5152

<140>
<141>

<150> 09/351,778
<i51> 1999-07-12

<160> 20
<170> PatentIn Ver. 2.0

<210> 1

<211> 33592

<212> DNA

<213> Adenovirus subgroup C

<400> 1

catcatcaat aatatacctt attttggatt gaagccaata tgataatgag ggggtggagt 60
ttgtgacgty gcgoggggeg tgggaacygg gcgggtgacg tagtagtgtg geggaagtgr 120
gatgttgcaa gtgtggeyga acacatgtaa gegacggatg tggcaaaagt gacgtttttg 1B0
gtgtgcgeag gtgtacacag gaagtgacaa ttttcgegeg gttttaggceg gatgttgtag 240
taaetttggg cgtaaccgag taagatttgg ccattttcgc gggaaaactg aataagagga 300
agtgaaatct gaataatttt gtgttactca tagcgcgtaa tatttgtcta gggeegeggy 360
gactttgacc gtttacgtgg agactcgecC aggrgtittt ctcaggtgtt ttecgegtte 420
cgggtcaaag ttogegtttt attattatag tcagctgacg tgtagtgrat ttataccegg 480
tgagttcctc aagaggccac tcttgagtge cagcgagtag agrrttctee tccgagecege 540
tccoacaccyg ggactgaaaa tgagacatga ggtactgget gataatcttc cacctectag 600
ccattttgaa ccacctacce ttcacgaact gtatgattta gacgrgacgg cccecgaaga 660
tcccaacgag gaggeggttt cgcagatitt tcccgactct gtaatgtigg cggtgcagga 720
agggattgac ttactcactt ttccgeegge goecggttct ceggageege ctcacctttc 780
ccggeagece gagceagecgg ageagagage cttgggtecg gtttgccacg aggctggett 840
tecacccagt gacgacgagg atgaagaggg tgaggagttt gtgttagatt atgtggagea 900
ccccgggeac ggttgoaggt cttgtcatta tcaccggagg aatacgggqg acccagatat 960
tatgtgttcg ctttgerata tgaggacctg tggcatgttt gtctacagta agtgaaaatt 1020
atgggcagtg ggtgatagag tggtgggtrt ggtgtggtaa tttttttttt aatttttaca 1080
gttttgtggt ttaaagaatt ttgtattgtg atttttttaa aagatcctgt gtctgaacct 1140
gagcectgage ccgagecaga accggagoct geaagaccta cocgoegice taaaatggcg 1200
cetgetatce tgagacgecc gacatcacct gigtctagag aatgcaatag tagtacggat 1260
agctgtgact Ccggrcetic taacacacct cctgagatac acceggrggt ceegetgtge 1320
cccattaaac cegttgccgt gagagttggt gggcgtcgec aggetgtgga atgtatcgag 1380
gacttgctta acgagcctgg gcaaccttty gacttgaget gtaaacgece caggccataa 1440
ggtgtaaacc tgtgattgcg tgtgtggtta acgccttrgt ttgctgaatg agttgatgta 1500
agtttaataa agggtgagat aatgtttaac ttgcatggeg tgttaaatgg ggeggggett 1560
aaagggtata taatgcgccg tgggctaatc ttggttacat ctgacetcat ggaggettgg 1620
gagtgtttgyg aagatttttc tgctgtgcgt aacttgetgg aacagagetc taacagtacc 1680
tcttggrttt ggaggtttct gtggggctca tcccaggcaa agttagtctg cagaattaag 1740
gaggattaca agtgggaatt tgaagagctt ttgaaatcct gtggtgaget gtttgattct 1800
ttgaatctgg gtcaccaggc gettttccaa gagaaggtca tcaagacttt ggatttttee 1860
acaccgggge gcogotgegge tgotgttget tttttgagtt ttataaagga taaatggagc 1920
gaagaaacce atctgagegg ggggtacctg ctggatttte tggecatgca tctgtggaga 1980
gcggttgtga gacacaagaa tcgectgota ctgttgtctt cogtecgece ggegataata 2040
ccgacggagg agecagcagca gcagcaggag gaagccaggc ggeggeggea ggagcagage 2100
ccatggaacc cgagagccgg cctggaccct cgggaatgaa tgttgtracag gtggetgaac 2160
tgtatccaga actgagacge atttrgacaa ttacagagga tgggcagggg ctaaaggggg 2220
taaagaggga gcggggggct tgtgaggcta cagaggagge taggaatcta gottttaget 2280
taatgaccag acaccgtcct gagtgtatta cttttcaaca gatcaaggat aattgcgcta 2340
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atgagcttga LCEgetggeg cagaagratt ccatagagea getgaccact tactggetge 2400
agccagggga tgattttgag gaggctatta gggtatatge aaaggtggca cttaggecag 2460
artgcaagta caagatcagc 2aacttgtaa atatcaggaa ttgttgctac attrctggga 2520
acggggccga ggtggagata gatacggagg atagggtgge ctttagatgt agcatgataa 2580
atatgtggcc gggggtgctt ggcatggacg gggtggttat ratgaatgta aggtttactg 2640
gccccaattt tagcggtacg gttttectgg ccaataccaa ccttatccta cacggtgtaa 2700
gcttctatgg gtttaacaat acctgtgtgg aagectggac cgatgtaagg gtteggggct 2760
gtgcctttta ctgctgctgg aagggggray tgtgtcgece caaaagcagg gettcaatta 2820
agaaatgcet ctttgaaagg tgtaccttgg gtatcctgte tgagggtaac tccagggtge 2880
gccacaatgt ggcctccgac tgtggttget tcatgetage gaaaagcgtg getgtgatta 2940
agcataacat ggtatgtgge aactgcgagg acagggectc tcagatgctg acctgctcgg 3000
acggcaactg tcacctgctg aagaccattc acgtagccag ccactctege aaggcctgge 3060
cagtgtttga gcataacata ctgacccgct gttccetgca tttgggtaac aggagggggg 3120
tgttecctacc ttaccaatgc aatttgagtc acactaagat attgcttgag cecgagagca 3180
tgtccaaggt gaacctgaac ggggtgtttg acatgaccat gaagatctgg aaggtgctga 3240
ggtacgatga gacccgcacc aggtgcagac cctgegagtg tggeggtaaa catattagga 3300
accagectgt gatgctggat gtgaccgagg agctgaggec cgatcacttg gtgotggect 3360
gcaccecgege tgagtttgge tctagcgatg aagatacaga ttgaggtact gaaatgtgtg 3420
ggcgtggett aagggtggga aagaatatat aaggtggggg tcttatgtag ttetgtatct 3480
gttttgcagc agecgecgee gccatgagca ccaactcgtt tgatggaagc attgtgaget 3540
catatttgac aacgcgcatg cccccatggg ©cggggtgeg tcagaatgtg atgggctcca 3600
gcattgatgg tcgccccgte ctgeccgcaa actetactac ctrgacctac gagacegrgt 3660
ctggaacgcec gttggagact geageoctecg CCgecgetic agecgetgea gecaccgeee 3720
gcgggattgt gactgacttt getttcctga goccgottge aageagtgea gcttecegtt 3780
catcegeceg cgatgacaag tigacggetce ttttggcaca attggattct ttgacccggg 3840
aacttaatgt cgtttctcag cagetgttgg atctgcgeca geaggtttct gecctgaagg 3900
ctteetecce tcccaatgeyg gtttaaaaca taaataaaaa accagactct gtttggattt 3960
ggatcaagca agtgtcttge tgtctttatt taggggtttt gegegegegg taggcccggg 4020
accagcggtc tcggtcgtty agggtcotgt gtattttttc caggacgtgg taaaggtgac 4080
tctggatgtt cagatacatg ggcataagcc cgtctotggg gtggaggtag caccactgea 4140
gagetteatg ctgegaggtyg grgttgtaga tgatccagtc gtagcaggag cgctgggegt 4200
ggtgcctaaa aatgtctttc agtagcaagc tgattgccag gggcaggece ttggtgtaag 4260
tgtttacaaa gcggttaage tgggatgggt gcatacgtgg ggatatgaga tgcatcttgg 4320
actgtatttt taggttggct atgttcccag ccatatccct ccggggattc atgttgtgea 4380
gaaccaccag cacagtgtat ccggtgcact tgggaaattt gtcatgtage ttagaaggaa 4440
atgcgtggaa gaacttggag acgcccttgt gacctccaag attriccatg cattegteca 4500
taatgatggce aatgggccca €gggeggecqg ©crgggegaa gatatttctg ggatcactaa 4560
cgtcatagtt gtgttccagg atgagatcgt cataggccat ttttacaaag cgegggcgga 4620
gggtygccaga ctgcggtata atggttccat ccggeccagg ggcgtagtta ccctcacaga 4680
trtgecatttc ccacgcttig agttcagatg gggggatcat gtctacctge ggggcgatga 4740
agaaaacggt ttccggogta ggggagatca gctgggaaga aagcaggttc ctgagcagct 4800
gcgacttacc gcagceggtg ggcccgtaaa tcacacctat taccgggtge aactggtagt 4860
taagagagct gcagctgccg tcatccctga gcagggggge cacttegtta agcatgtccc 4520
tgactcgcat gttttcectg accaaatccg ccagaaggeg ctegocgece agegatagca 4980
gttcttgeaa ggaagcaaag tttttcaacg gtttgagacc gtcegecgte ggcatgettt 5040
tgagcgtttg accaageagt tccaggeggt cccacagecte ggtcacctge tctacggeat 5100
ctcgatccag catatercct cgtttegegg gttggggegg ctttogetgt acggcagtag 5160
tcggtgeteog tccagacagy ccagggtcat gtctttccac gggegeaggg tcctcgtcag 5220
cgtagtctgg gTcacggtga aggggtgcge tccgggetge gegetggeca gggtgegett 5280
gaggctggtc ctgctggtge tgaagegetg ccggtetteg ccctgcgegt cggecaggta 5340
gcatttgacc atggtgtcat agtccagecc ctccgeggeg tggeceigy cgegecagett 5400
gcecettggag gaggcgecge acgaggggea gtgcagactt ttgagggcgt agagettggg 5460
cgcgagaaat accgattccg gggagtaggc atcegegecg caggececcge agacggtete 5520
gecattccacg agccaggtga gcetctggeeg ttcggggtca aaaaccaggt ttcccccatg 5580
crttttgatg cgtttcttac ctetggtttc catgagecgy tgtccacect cggrgacgaa 5640
aaggetgtcc gtgtccccgt atacagactt gagaggectg tcctcgageg gtgrtcegeg 5700
grcctectcg tatagaaact cggaccactc tgagacaaag gctcgegtee aggccageac 5760
gaaggaggct aagtgggagy ggtagceggtc gttgtccact agggggtcca ctcgetecag 5820
ggtgtgaaga cacatgtcge cctcttcgge atcaaggaag gtgattggtt tgtaggtgta 5880
ggccacgtga ccgggtgttc ctgaaggggg gctataaaag ggggtggggy cgcgttegee 5940
ctcactetct tecgeatcge tgtctgegag ggccagcotgt tggggtgagt actccctcetg 6000
aaaagcggge atgacttctg cgetaagatt gtcagtttcc aaaaacgagg aggatttgat 6060
attcacctgg cecgeggtga tgectttgag ggtggecgea tccatctggt cagaaaagac 6120
aatctttttg ttgtcaagct tggtggcaaa cgacccgtag agggegttgg acagcaactt €180
ggcgatggag cgcagggttt ggtttttgte gcgateggeg cgotccttgg ccgegatgtt 6240
tagctgcacg tattcgegeg caacgcaccg ccattcggga aagacggtgg tgcgctegte 6300
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gggcaccagg tgcacgegec aaccgeggtt grgcagggtg acaaggtcaa cgetggtgge 6360
tacctctecg cgtaggeget cgttggtcca geagaggegg ccgeccttgc gegagcagaa 6420
tggcggtagg gggtctaget gcgtotegte cggggggtct gegteccacgg taaagaccec 6480
gggecagcagg cgcgegtega agtagtcetat cttgcatcct tgcaagtcta gogoctgetg 6540
ccatgcgegg geggcaageg cgegetegta tgggttgagt gggggaccee atggcatggg 6600
gtgggtgagc geggaggegt acatgecgea aatgtcgtaa acgtagaggg getctctgag 6660
tattccaaga tatgtagggl agcatcttec accgeggatg ctggegegea cgtaatcgta 6720
tagttcgtgc gagggagega ggaggtcggg accgaggrtg ctacgggegg gotgetcetge 6780
tcggaagact atctgcctga agatggcatg tgagttggat gatatggttg gacgctggaa 6840
gacgttgaag ctggcgterg tgagacetac cgcgtcacge acgaaggagg cgtaggagtc 6900
gcgcagottg ttgaccaget cggeggtgac ctgcacgict agggcgcagt agtccagggt 6960
ttccttgatg atgtcatact tatcctgtee ctttttttic cacagetcge ggttgaggac 7020
aaactcttcg cggtctttce agtactcttg gatcggaaac ccgtcggect ccgaacggta 7080
agagcctagc atgtagaact ggttgacggc ctggtaggcyg cagcatccct tttctacggg 7140
tagegegtat gectgegegg ccttecggag cgaggtgtgg gtgagcgcaa aggtgtecct 7200
gaccatgact ttgaggtact ggtatttgaa grcagtgtcg tcgcatcege cctgctceca 7260
gagcaaaaag tccgtgeget ttttggaacg cggatttgge agggcgaagg tgacategtt 7320
gaagagtatc ttrccegege gaggcataaa gttgegtgeg atgcggaagy gtceeggeac 7380
ctcggaacgg ttgttaatta cetgggegge gagcacgatc tcgtcaaage cgttgatgtt 7440
gtggcccaca atgtaaagtt ccaagaageg cgggatgeee ttgatggaag gcaatttttt 7500
aagttcctcg taggtgagct cttcagggga getgageccg tgctctgaaa gggeccagtc 7560
tgcaagatga gggttggaag cgacgaatga gctccacagg tcacgggcca ttagcatttg 7620
caggtggtcg cgaaaggtce tasactggcg acctatggec attttttctg gggtgatgca 7680
gtagaaggta agcgggtett gttcccageg gteccatcca aggttcgegg ctaggtcteg 7740
cgcggcagtc actagagget catctccgoe gaacttcatg accageatga agggcacgag 7800
ctgcttecca aaggccccca tecaagtata ggtctctaca tcgtaggtga caaagagacg 7860
ctcggtgcga ggatgegage cgatcgggaa gaactggatc tcccgccacc aattggagga 7920
gtggctatty atgtggtgaa agtagaagtc cctgcgacgg gccgaacact cgtgctgget 7980
tttgtaaaaa cgtgcgeagt actggcageg gtgeacggge tgtacatcct gcacgaggtt 8040
gacctgacga ccgegcacaa ggaagcagag tgggaatttg agcccctege ctggegggtt 8100
tggctggtgg tcttotactt cggctgettg tccttgaccg tetggetgot cgaggggagt 8160
tacggtggat cggaccacca cgccgegega gcccaaagtc cagatgtecg cgogeggegy 8220
tcggagetty atgacaacat cgcgcagatg ggagctgtee atggtetgga getecegegg 8280
cgtcaggtca ggegggaget cctgeaggtt tacctcgcat agacgggtca gggegcgggc 8340
tagatccagg tgatacctaa ttrccagggg ctggttggtg geggegtega tggettgcaa 8400
gaggccgeat ceccgegecyg cgactacggt accgcgeggc gggcggrggy cegegggggt 8460
gtccttggat gatgcatcta aaagcggtga cgegggogac cccceggagg tagggggggc 8520
tccggacccg ©cgggagagg gggeaggggc acgtcggege cgegegeggg caggagetgg 8580
tgctgegege gtaggttget ggcgaacgey acgacgcgge ggttgatctc ctgaatctgg 8640
cgcetctgeg tgaagacgac gggcecggty agettgagec tgaaagagag ttcgacagaa 8700
rcaattrcgg tgtcgttgac ggcggcetgg cgeaaaatct cctgeacgte tectgagttg 8760
tettgatagg cgatcteggc catgaactge tcgatctctt cctcctggag atctccgegt 8820
ccggcteget ccacggtgge ggcgagygteg ttggaaatge gggccatgag ctgcgagaag 8880
gegrrgagac ctcectcgtt ccagacgegg ctgtagacca cgccecectte ggcatcgegg 8940
gcgcgeatga ccacctgege gagattgage tccacgtgec gggegaagac ggcgtagttt 9000
cgcaggeget gaaagaggta gttgagggtg gtggegotgt grttctgecac gaagaagtac 9060
ataacccagc gtcgcaacgt ggattcgttg atatccccca aggcctcaag gegetccatg 9120
gcectegtaga agtccacggc gaagttgaaa aactgggagt tgcgcgeega cacggttaac 9180
tcectccteca gaagacggat gagetcggeg acagtgtege gcaccregeg ctcaaagget 9240
acaggggcct cttcttcttc ttcaatctee tettccataa gggectcecce ttecttettet 9300
tctggcggeg gtyggggagg 9gggacacgg cggcgacgac ggegeacegq gaggcggtcg 9360
acaaagcgct cgatcatcte ccegeggcega cggegecatgg tctcggtgac ggcgeggecg 9420
ttctcgeggy ggcgcagttg gaagacgeeg cecgtcatgt cccggttatg ggttggeggg 9480
gggetgcecat geggeaggga tacggcgcta acgatgcatc tcaacaattg ttgtgtaggt 9540
actccgeege cgagggacct gagcgagtec gcatcgaccyg gatcggaaaa cctctcgaga 9600
aaggegtcta accagtcaca gtcgcaaggt aggctgagea cecgtggeggy cggcageggg 9660
cggeggtegg ggttgtttct ggcggaggtg ctgctgatga tgtaattaaa gtaggcggtce 9720
ttgagacggc ggatggtcga cagaagcacce atgtccttgg gteeggectg ctgaatgege 9780
aggcggtcgg ccatgececa ggcttecgttt tgacatcgge goaggtcttt gtagtagtet 9840
tgcatgagcc tttctacegy cacttcttet tctccttect cttgtcctge atctcttgea 9900
tctatcgerg ¢ggeggegge ggagtttgge cgtaggtggc gecctettec tcccatgegt 9960
gtgaccccga agecccteat cggctgaage agggctaggt cggcgacaac gegetcgget 10020
aatatggcct gctgcacctg cgtgagggta gactggaagt catccatgtc cacaaagcgg 10080
tggtatgege cegtgttgat ggtgtaagtg cagttggcca taacggacca gttaacggte 10140
tggtgacceg gcotgcgagag ctcggtgtac ctgagacgcg agtaagccct cgagtcaaat 10200
acgtagtcgt tgcaagteeg caccaggtac tggratccca ccaaaaagtg €ggeggeggc 10260
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tggcggtaga ggggceeageg tagggrggoe ggggetecgy gggegagatc ttccaacata 10320
aggcgatgat atecgragat gtacctggac atccaggtga tgceggeggde ggtggtggag 10380
gcgegeggaa agtcgeggac geggtteccag atgttgegea geggcaaaaa gtgctccatg 10440
gtcgggacge tctggecggt caggcgegeg caatcgttga cgotctageg tgcaaaagga 10500
gagcetgtaa gegggeactc ttccgtggtc tggtggataa attcgcaagg gtatcatgge 10560
ggacgaccgg ggttcgagec ccgtatccgg ccgtccgecg tgatccatge ggttaccgeo 10620
cgcgtgtcga acccaggtgt gogacgtcag acaacggggg agtgetcctt ttggettect 10680
tccaggegeg geggctgotg cgetagottt tttgoeccact ggecgegege agegtaageg 10740
gttaggetgg aaagcgaaag cattaagtgg ctogetccct gtagecggag ggttatttte 10800
caagggttga gtcgocgggac ccceggticg agtcteggac cggccggact goggcgaacg 10860
ggggtttgce tccccgtcat gcaagaccoe gettgcaaat tectccggaa acagggacga 10920
gccccttttt tgottttooce agatgcatcc ggtgetgegg cagatgcgec cocctoctea 10980
gcagcggcaa gagcaagagc agcggcagac atgcagggea ccetececte ctcctaccge 11040
gtcaggaggg gcgacatecg cggttgacge ggcagcagat ggtgattacg aacccccgeg 11100
gcgeegggce cggeactace tggacttgga ggagggcgag ggcctggege ggcraggage 11160
gecctctect gageggtacc caagggtgca getgaagegt gatacgcgtg aggegtacgt 11220
gccgeggeag aacctgtttc gegaccgega gggagaggag cccgaggaga tgcgggatceg 11280
aaagttccac geagggegeg agetgeggea tggectgaat cgegageggt tgetgegega 11340
ggaggacttt gagcccgacg cgcgaaccegg gattagtece gegegegeac acgtggegge 11400
cgcegacctyg gtaaccgeat acgagcagac ggtgaaccag gagattaact ttcaaaaaag 11460
ctttaacaac cacgtgcgta cgettgitgge gogcgaggag gtggctatag gactgatgea 11520
tctgtgggac tttgtaageg cgctggagca aaacccaaat agcaagecgc tcatggegea 11580
gctgttoctt atagtgcage acagcaggga caacgaggca ttcagggatg cgcotgctaaa 11640
catagtagag cccgagggec gotggotget cgattigata aacatcetge agagcatagt 11700
ggtgcaggag cgeagecttga gcctggetga caaggtggec gecatcaact attccatgct 11760
tagcctggge aagttttacg ccecgeaagat ataccatacc ccttacgttc ccatagacaa 11820
ggaggtaaag atcgagygggt tctacatgeq catggegotg aaggtgetta ccttgagega 11880
cgacctggge gtttatcgca acgagcgeat ccacaaggec gtgagcgtga gocggeggeg 11940
cgagctcagc gaccgcgage tgatgcacag cotgcaaagg gocctggetg gcacgggeag 12000
cggcgataga gaggecgagt cctactttga cgegggcget gacctgegct gggocccaag 12060
ccgacgegee ctggaggcag ctggggccgg acctgggctg goggtggoac ccgcgegege 12120
tggcaacgtc ggcggegtgg aggaatatga cgaggacgat gagtacgagc cagaggacgg 12180
cgagtactaa gcggtgatgt ttctgatcag atgatgcaag acgcaacgga cecggeggtg 12240
cgggeggege tgeagagoca gocgtccgge cttaacteca cggacgactg gegecaggte 12300
atggaccgca tcatgteget gactgegege aatcctgacg cgttceggea gcagccgeag 12360
gccaaccgge tctccgeast tctggaageg gtggteecgg cgegegcaaa ccccacgeac 12420
gagaaggtgc tggcgatcgt aaacgcgctg goccgazaaca gggccatccg gcoccgacgag 12480
gccggectgg tctacgacge getgcttcag cgcgtggete gttacaacag cggcaacgtg 12540
cagaccaacc tggaccggct ggtgggggat gtgegegagg ccgtggegea gcgtgagege 12600
gcgeagcage agggcaacct gggctecatg gttgcactaa acgecttect gagtacacag 12660
scccgccaacy tgccgogggg acaggaggac tacaccaact ttgtgagege actgeggeta 12720
atggtgactg agacaccgca aagtgaggtg taccagtctg ggocagacta ttttttecag 12780
accagtagac aaggcctgeca gaccgtaaac ctgagccagg ctttcaaaaa cttgcagggg 12840
ctgtgggggg tgcgggeotoc cacaggegac cgogogaccg tgtctagett gctgacgece 12300
aactcgcgec tgttgetget getaatageg cccttcacgg acagtggcag cgtgtcecgg 12360
gacacatacc taggtcactt gctgacactg taccgegagg ccataggtca ggegcatgtg 12020
gacgagcata ctttccagga gattacaagt gtcagecgeg cgctggggca ggaggacacy 13080
ggcagcetgg aggcaaccct aaactacctg ctgaccaace ggcggeagaa gatccccteg 13140
ttgcacagtt tasacagcga ggaggagege attrtgeget acgtgcagea gagegtgage 13200
cttaacctga tgcgcgacgg ggtaacgece agegtggege tggacatgac cgcgcgcaac 13260
atggaaccgg gcatgtatgc ctcaaaccgg ccgtttatca accgcctaat ggactacttg 13320
catcgcgegg ccgccgtgaa ccccgagtat ttcaccaatg ccatcttgaa cccgeactgg 13380
ctaccgecee ctggtttcta caceggggga ttegaggtge ccgagggtaa cgatggatte 13440
ctetgggacyg acatagacga cagegtgttt tccccgcaac cgeagaccct getagagttg 13500
caacagcgeg agcaggcaga ggcggogetg cgaaaggaaa gcttcecgecag gecaageage 13560
ttgtccgatc taggcgetge ggoccccgegy tcagatgcta gtagcccatt tccaagcttg 13620
atagggtecte ttaccagrac tcgcaccace €goccgegec tgetgggega ggaggagtac 13680
ctaaacaact cgctgctgca gccgcagoge gaaaaaaacc tgcctccgge atttcccaac 13740
aacgggatag agagcctagt ggacaagatg agtagatgga agacgtacgce gcaggagecac 13800
agggacgtgc caggcccgeg cccgeccace cgtcgtcaaa ggeacgaccg tcageggggt 13860
ctggtgtggg aggacgatga crcggcagac gacageageg tcetggattt gggagggagt 13920
ggcaacccgt ttgcgcacct tcgocccagg ctggggagaa tgttttaaaa aaaaaaaage 13980
atgatgcaaa ataaaaaact caccaaggcc atggcaccga gegttggttt tcttgtatte 14040
ccettagtat geggegegeg gegatgtatg aggaaggtcc tcctccctee tacgagagtg 14100
tggtgagege ggcgccagtyg gcggeggege tgggttctee cttegatget cccctggace 14160
cgccgtttgt gectcegegg tacctgegge ctaccggggg gagaaacagc atccgttact 14220
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ctgagttggC aCCCCTatte gacaccacce gtgrgtacct ggtggacaac aagtcaacgg 14280
atgtggcatc cctgaactac €agaacgacc acagcaactt tctgaccacg gtcattcaaa 14340
acastgacta cagcccgggg gaggcaagca cacagaccat caatcttgac gaccggtcge 14400
actggggcgg Cgacctgaaa accatcctge ataccaacat gecaaatgig aacgagttca 14460
tgtttaccaa taagtttaag gcgegggtga tggtgregeg ctrgectact aaggacaatc 14520
aggtggagct gaaatacgag tgggtggagt tcacgctgec cgagggcaac tactccgaga 1458C
ccatgaccat agaccttatg aacaacgcga tcgtggagea ctacttgaaa gtgggcagac 14640
agaacggggt tctggaaagc gacatcgggg taaagrttga cacccgcaac ttcagactgg 14700
ggtttgacse cgtcactggt cttgtcatge ctggggtata tacaaacgaa gecttecate 14760
cagacatcat tttgctgeca ggatgcgggg tggacttcac ccacagecge ctgagcaact 14820
tgttgggcat ccgcaagegg caacccttce aggagggett taggatcacc tacgatgatc 14880
tggagggtgg taacattcce gcactgttgg atgtggacge ctaccaggeyg agcttgaaag 143540
atgacaccga acagggcgga ggtggcgcag geggcagcaa cagcagtgge ageggcegegy 15000
aagagaactc caacgcggca gccgeggeaa tgcagecggt ggaggacatg aacgatcatg 15060
ccattcgcgg cgacaccttt gecacacqggg ctgaggagaa gegegotgag gccgaageag 15120
cggccgaagc tgccgeccec getgegeaac ccgaggtcga gaagcctcag aagaaaccgg 15180
tgatcaaacc cctgacagag gacagcaaga aacgcagtta caacctaata agcaatgaca 15240
gcaccttcac ccagtaccge agctggtace ttgcatacaa ctacggcgac cctecagaccy 15300
gaatccgctc atggaccctg cittgcactc ctgacgtaac ctgeggeteg gagcaggtct 15360
actggtecgtt gccagacatg atgcaagace ccgtgacctt ccgetccacg cgccagatca 15420
gcaactttce ggtggtggge gccgagetgt tgcecgtgea ctccaagage ttctacaacg 15480
aceaggccgt ctacteccaa ctcatcegec agtttaccte tctgacccac gtgttcaatc 15540
gctttccega gaaccagatt trggegogee cgecageecc caccatcacc accgtcagtg 15600
asaacgttcC toctctcaca gatcacggga cgetaccgct gcgcaacage atcggaggag 15660
tccagegagt gaccattact gacgccagac gccgcacctg cccctacgtt tacaaggece 15720
tgggcatagt crcgecgege gtecctatcga gecgecacttt ttgagcaage atgtccatec 15780
ttatatcgcc cagcaataac acaggctggg gectgcgctt cccaagcaag atgttiggeg 15840
gggccaagaa gcgctccgac caacacccag tgegegtgeg ecgggcactac cgegegecet 15900
ggggegegea Caaacgcgge cgcactggge gcaccacegt cgatgacgcc atcgacgcgg 15960
tggtggagga ggcgcgcaac tacacgccca cgecgecace agtgtccaca gtggacgcgg 16020
ccattcagac ¢gtggtgcgc ggagecegge gctatgctaa aatgaagaga cggeggagge 16080
gcgtagcacg tCGCCaccge ¢gecgacceg groactgccge ccaacgegey gecggeggece 16140
tgcttaaccg c€gcacgrege accggecgac gggcggeeat gocgggecget cgaaggetgg 16200
ccgegggtat tgtcactgty cecccccaggt ©caggegacg ageggecgec geageagecy 16260
cggecattag tgctatgact cagggtcgca ggggcaacgt gtattgggtyg cgcgactcgg 16320
tragcggect gegegtgoce grgegeacece geeceoeeyeg caactagatt gcaagaaaaa 1638C
actacttaga cicgtactgt tgtatgtatc cagcggeggc ggcgcgeaac gaagctatgt 16440
ccaagegcaa aatcaaagaa gagatgctce aggtcatcge gecggagatc tatggeecee 16500
cgaagaagga agagcaggat tacaagccce gaaagetaaa gcgggtcaaa aagaaaaaga 16560
aagatgatga tgatgaactt gacgacgagg tggaactget gcacgetacc gegcccagge 16620
gacgggtaca gtggaaaggt cgacgcgtaa aacgtgtttt gcgacecgge accaccgtag 16680
rctttacgsC cggtgagege tccacccgea cctacaageg cgtgtatgat gaggtgtacg 16740
gcgacgagga cctgcttgag caggccaacy agcgectcgg ggagtttgec tacggaaage 16800
gocatangga catgcotggcg rttgeecgetgg acgagggcaa ccceacacct agoctaaage 16860
ccgtaacact geagcaggtg ctgeeegege ttgcaccgte cgaagaaaag cgcggcctaa 16920
agcgegagte togtgacttg gcacccaccy tgcagctgat ggtacccaag cgccagegac 16980
tggaagatgt cttggaaaaa atgaccgtgg aacctgggct ggagcccgag gtccgegrge 17040
ggccaatcaa geaggrggeg ¢cgggactgg gcgtgcagac cgtggacgtt cagataccca 17100
ctaccagtag caccagtatt gccaccgeca cagagggeat ggagacacaa acgteeccgg 17160
ttgectcage ggtggeggat gccgeggrge aggcggtcege tgcggecgeg tccaagacct 17220
ctacggaggt gcaaacggac ccgtggatgt ttcgcgtttc agecccecgg cgeecgegey 17280
gttcgaggaa gtacggcgee gecagegege tactgeccga atatgcccta catccttcca 17340
ttgcgoctac ccccggetat cgtggotaca cctaccgece cagaagacga gcaactacee 17400
gacgcecgaac caccactgga accegecgec gocgtcgeeg tegecagecc gtgetggeee 17460
cgattreegt gcgcagggtg gctegegasg gaggeaggac cetggtgetg ccaacagege 17520
gctaccacce cagcatcgtt taaaagccgg tctttgtggt tcttgecagat atggcectca 17580
cctgeegect ccgttteceg gtgccgggat tccgaggaag aatgcaccgt aggaggggea 17640
tggceggeea cggectgacg ggcggcatge gtcgtgcgca ccaccggegg cggegegegt 17700
cgcaccgtcg catgegegge ggtatcctge ccctecttat tecactgatc gocgeggega 17760
ttggcgecgt geccggaatt geatecgtgg ccttgcagge geagagacac tgattaaaaa 17820
caagttgcat gtggaaaaat caaaataaaa agtetggact ctcacgcteg cttggtcctg 17880
raactatttt gtagaatgga agacatcaac tttgcgtctc tggecccgey acacggetcg 17940
cgcecgtteca tgggaaactg gcaagatatc ggcaccagca atatgagegg tggcgecttc 18000
agctggggct cgctgtggag cggcattaaa aattteggtt ccaccgttaa gaactatggc 18060
agcaaggcct ggaacagcag cacaggccag atgctgaggg ataagttgaa agagcaaaat 18120
ttccaacaaa aggtggtaga tggcctggec tctggcatta gcggggtggt ggacctggec 18180
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aaccaggcad
cetccacegg
gacagggaag
aagcaaggcc
cacacacccg
ccaggcccga
agcggtcege
atcgtgggtc
tecgtatgtgt
geccgettte
cgggccagga
sgacgtactt
tgaccacaga
ctgcgtacte
tggcttecac
actctggcac
atgaagctgc
aagtagacga
gtataaatat
ccgataaaac
ttaatcatgce
catatgcaaa
gaaagctaga
atggrgataa
cagacactca
gccaacaatc
taatgtatta
atgetgttgt
ccattggtga
cagatgttag
cactgggagg
aaaatggatg
ataattttgc
acatagcget
ataacccaaa
gctacattaa
accaccaccd
tgeccectteea
cgggctcata
ccctaggaaa
acgccacctt
acgacaccaa
tacccgecaa
gcggergege
acccttatrta
acacetttaa
gectgcttac
ttgcccagtg
ttggctacca
gaaacttcea
aggtgggcat

tgcgcgaagg
ttgacagcat
ccagtaactt

actccegecca
tttatgttit

tcgaaacegt
agcaacatca
caaagatctt

tgtttcteca

cgtacactgg
ctttggettt

gcgecgtage
aagcgtacag

ctttgccaac

ggtacccaac

tgcaaaataa
cecgtggagac
aaactctggt
tgcccaccac
taacgctgga
cecgeecgttgt
gategtrgcg
tgggggrgea
gtcatgtatg
caagatggct
cgecteggag
cagcctgaat
ccggtceccag
gtacaaggcg
gtactttgac
tgcctacaac
tactgctctt
gcaagctgag
tacaaaggag
atttcaacct
agctgggaga
acccacaaat
aagtcaagtg
cttgactcct
tatttcttac
tatgcccaac
caacagcacg
agatttgcaa
tagaaccagg
aattattgaa
tgtgattaat
ggaaaaagat
catggaaatc
gtatttgcce
caccracgac
ccttggagcea
caatgctgge
cateccaggtg
cacctacgag
tgacctaagg
cttceccatg
cgaccagtcc
cgctaccaac
cttcacgegce
cacctactct
gaaggtgagcec
ccecaacdag
taacatgacc
gggcrretat
gcecatgage
cctacaccaa
acaggecctac
tacccagaaa
tatgrccatg
cgcgetagac
gtttgaagte
gtacctgcege
acaacagctg
ggttgtgggc
cacaagctcg
atggectttg
tetgaccage
gceattgett
gggcccaact
tggccccaaa
tccatgctca

gattaacagt
agtgtctcca
gacgcaaata
cegteccatc
cctgeetect
tgtaacccgt
gcecgtagee
atecctgaag
cgtcecatgtc
acceettega
tacctgagcece
aacaagttta
cgtttgacgc
cggttcacec
atccgcggey
gceetggete
gaaataaacc
cagcaaaaaa
ggtattcaaa
gaacctcaaa
gtccttaaaa
gaaaatggag
gaaatgcaat
aaagtggtat
atgeccacta
aggcctaatt
ggtaatatgg
gacagaaaca
tacttttcta
aatcatggaa
acagagactc
gctacagaat
aatctaaatg
gacaagctaa
tacatgaaca
cgetggteec
ctgcgctacc
cctcagaagt
tggaacttca
gttgacggag
gcccacaaca
tttaacgact
gtgcecatat
cttaagacta
ggctctatac
attacctttg
tttgaaatta
aaagactggt
atcccagaga
cgtcaggtgg
cacaacaact
cctgctaact
aagtttcttt
ggcgcactca
atgacttttg
tttgacgtgg
acgeccttet
cegecatggg
catatttttt
cctgcgecat
cctggaaccee
gactcaagca
ctteeccega
cggeegecty
cteccatgga
acagtcceea

aagcttgatc
939g9ggcgty
gacgagccte
gcgeccatyy
ccegecgaca
cctagecgeg
agtggcaact
cgccgacgat
gccgeecagag
tgatgccgca
ccgggetggt
gaaacceecac
tgeggtteat
tagctgrggg
tgctggacag
ccaagggtgc
tagaagaaga
ctcacgtatt
taggtgtcga
taggagaatc
agactaccec
ggcaaggcat
ttttctecaac
tgtacagtga
ttaaggaagg
acattgetet
gtgttetgge
cagagctttce
tgtggaatca
ctgaagatga
ttaccaaggt
tttcagataa
ccaacctgtg
agtacagtcc
agcgagtggt
ttgactatat
gctcaatgtt
tcittgecat
ggaaggatgt
ccagcattaa
ccgectecac
atctcteecge
ccatcccecte
aggaaaccce
cctacctaga
actcttetgt
agcgcectcagt
tcctggtaca
gctacaagga
tggatgatac
ctggatttgt
tceceetatee
gegategeac
cagacctggy
aggtggatcc
tcegtgtgea
cggceggeaa
ctccagtgag
gggcacctat
agtcaatacg
gcactcaaaa
ggtttaccag
ccgotgtata
tggactattc
tcacaaccce
ggtacagccc
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ccecgeectee
gcgaaaageg
cctegtacga
ctaccggagt
cccagcagaa
cgtceocetgeg
ggcaaagcac
gcttctgaat
gagctgetga
gtggtettac
gcagtttgcc
ggrggcgect
ccetgtggac
tgataaccgt
gggccctact
cccaaatect
ggacgatgac
tgggcaggcg
aggtcaaaca
tcagtggtac
aatgaaacca
tcttgtaaag
tactgaggcg
agatqgtagat
taactcacga
tagggacaat
gggccaagea
ataccagcett
ggctgttgac
acttccaaat
aaaacctaaa
aaatgaaata
gagaaatttc
ttccaacgta
ggctcecggy
ggacaacgtc
gctgggeaat
taazaacctc
taacatggtt
gtttgatage
gcttgaggee
cgccaacatg
ccgcaactgg
atcactgggce
tggaacctrt
cagetggect
tgacggggag
aatgctragcet
ccgeatgtac
taaatacaag
tggctacctt
gcttatagge
cctttggegce
ccaaaacctt
catggacgag
cecggeegeac
cgecacaaca
caggaactga
gacaagcgct
gccggtegeg
acatgctace
tttgagtacg
acgctggaaa
tgctgecatgt
accatgaacc
accectgegte
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cgtagaggag
tcegegeeee
ggaggcacta
gctgggecrag
acctgtgctg
ccgegecgec
actgaacagc
agctaacgtg
geegecgege
atgcacatct
cgegecaceg
acgcacgacg
cgtgaggata
gtgectggaca
tttaagecct
tgcgaatggg
aacgaagacg
ccttattetg
cctaaatatg
gaaactgaaa
tgttacggtt
caacaaaatg
accgcaggea
atagaaaccc
gaactaatgg
tttattggtc
tcgeagttga
ttgctrgatt
agctatgatc
tactgetttc
acaggrcagg
agagttggaa
ctgtacteca
aaaatttctg
ttagtggact
aacccattta
ggtcgctatg
cttcteetge
ctgcagagcet
atttgecettt
atgcttagaa
ctctacccta
gcggetttee
tcgggetacg
tacctcaace
ggcaatgacc
ggttacaacg
aactacaaca
tecttettta
gactaccaac
gcececcacea
aagaccgcag
atcccattct
ctctacgeca
cccaccette
cgeggegtea
taaagaagca
aagccattgt
ttccaggett
agactggggy
tctttgagee
agtcactect
agtccaccca
ttetecacge
ttattaccgg
gcaaccagga

18240
18300
18360
18420
18480
18540
18600
18660
18720
18780
18840
18900
18960
19020
19080
19140
19200
19260
19320
19380
19440
19500
1956C
19620
19680
19740
19800
19860
18920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640
20700
20760
20820
20880
20940
21000
21060
21120
21180
21240
21300
21360
21420
21480
21540
21600
21660
21720
21780
21840
21900
21860
22020
22080
22140




WO 01/04282 PCT/US00/18971

acagctctac agettcctgg agcgecacte geectactte cgcagecaca gtgecgcagat 22200
taggagcgce acttcttttt grcacttgaa aaacatgtaa aaataatgta ctagagacac 22260
¢ttcaataaa ggcasatgct tttatttgta cactctcggg tgattattra cceccaccct 22320
tgccgtctge gecgtttaaa aatcaaaggg gttctgecge geatcgetat gegccactgg 22380
cagggacacg ttgcgatact ggrgrtragt gerccactta aactcaggea caaccatceg 22440
cggcagctcg gtgaagtttt cactccacag gctgcgeace atcaccaacg cgtttageag 22500
gtcgggegec gatatcttga agtcgeagtt ggggectecg ccctgegege gegagttgeg 22560
atacacaggg ttgcagcact ggaacactat <agcgecggg tggtgcacge tggccageac 22620
gctcttgteg gagatcagat ccgegtecag gtectcegeg ttgetcaggg cgaacggage 22680
caactttggt agctgccttc ccaaaaaggg cgcgtgecca ggetttgagt tgcactcgca 22740
ccgtagtgge atcaaaaggt gaccgtgoce ggtctgggey ttaggataca gecgeetgeat 22800
aaaagccttg atctgcttaa aagccacctg agecttigeg ccottcagaga agaacatgeo 22860
gcaagacttg ccggaaaact gattggcegg acaggecgeg tcgtgeacge agecaccttge 22920
gtcggtgttg gagatctgca ccacatttcg gccccacegg ttcttcacga tcrtggectt 22980
gctagactgc tecttcagcg cgcgetgece gttttcgectc gtcacatcca tttcaatcac 23040
gtgctecctta tttatcataa tgcttcogty tagacactta agcotcgectt cgatctcagc 23100
gcagcggtge agecacaacg cgcageccgt gggetcgtga tgcttgragy tcacctctge 23160
aaacqactgc aggtacgect gcaggaatcg ccccatcatc gtcacaaagg tettgttget 23220
ggtgaaggtc agctgcaacc cgcggtgete ctegttcage caggtetrge atacggecge 23280
cagagettce acttggtcag gcagtagttt gaagttcgec tttagatcgt tatccacgtg 23340
gtacttgtcc atcagcgege gegecagectc catgeoctte tcccacgcag acacgatcgg 23400
cacactcage gggttcatca ccgtaatttc actttccgcet tcgotggget cttcectette 23460
ctcttgcgtc cgcataccac gegocactgg gtegtottca ticagecgee geastgtgeg 23520
cttacctecot ttgccatgct tgattagcac cggtgggttg ctgaaaccca ccatttgtag 23580
cgccacatct tCtctttctt cctegetgtc cacgattace totggigatg gcgggegetc 23640
gggcttggga geagggeget totttttctt cttgggegea atggccaaat ccgecgecga 23700
ggtcgatgge cgcgggctgg gtgtgegegg caccagegeg tcttgtgatg agtctteccte 23760
gtcctcggac tcgatacgec gectcatccg CLtttitggg ggegeccggg gaggcggcgy 23820
cgacggggac ggggacgaca cgtcctecat ggttgggggs cgtegegecy caccgegtec 23880
gcgetegagg grtggrttege gctgctecte tteccgactg geocatttect tctectatag 23940
gcagaaaaag atcatggagt cagtcgagaa gaaggacagc ctaaccgece cctctgagtt 24000
cgccaccace gcctccaceg atgccgecaa cgcgectace accttccecg tcgaggcace 24060
cecgettgag gaggaggaag tgattatcga gcaggaccca ggttttgtaa gcgaagacga 24120
cgaggaccge tcagtaccaa cagaggataa aaagcaagac caggacaacg cagaggcaaa 24180
cgaggaacaa gtcgggcggy gggacgaaag gcatggcgac tacctagatg tgggagacga 24240
cgtgetgttg aagcatcerge agcgecagtg cgccattate tgcgacgegt tgcaagagey 24300
cagcgatgtg cccctcgeca tagcggatgt cagccttgee tacgaacgece acctattctc 24360
accgegegta ccccccaaac gocaagaaaa cggcacatge gageccaace cgegectcaa 24420
cttctaccee gtatttgecg tgccagaggt gottgocace tatcacatct ttticcasaa 24480
ctgecaagata cccctatect gecgtgecaa ccgcagecga goggacaage agctggectt 24540
gcggeaggge gcotgtcatac ctgatatcge ctcgotcaac gaagtgecaa aaatctttga 24600
gggtcttoga cgcgacgaga agcgcgegge aaacgctctg caacaggaaa acagegaaaa 24660
tgaaagtcac tctggagtgt tggtggaact cgagggtgac aacgegegec tagccgtact 24720
aazacgcagc arcgaggica cccactttgc ctacccggea cttaacctac ccececaaggt 24780
catgagcaca gtcatgagtg agcrgatcgt gcgccgtgeg cagccectgg agagggatgce 24840
aastttgcaz gaacaaacag aggagggect acccgeagtt ggegacgage agetagcgeg 24900
ctggcttcaa acgegcgage ctgccgactt ggaggagega cgcaaactaa tgatggccgc 24960
agtgctcgtt accgtggage ttgagtgcat geagoggttc ttrgetgace cggagatgca 25020
gcgcaagcta gaggaaacat tgcactacac ctttcgacag ggcracgtac gecaggectg 25080
caagatctcc aacgtggagc tctgcaacct ggtctcctac cttggaattt tgcacgaaaa 25140
ccgeecttggg caaaacgtge ttcattccac getcaaggge gaggegegee gcgactacgt 25200
ccgegactge gtttacttat ttctatgeta cacctggeag acggccatgqg gegtttggea 25260
gcagtgettg gaggagtgca acctcaagga gctgcagaaa ctgctaaage aaaacttgaa 25320
ggacctatgg acggecttca acgagcgetc cgtggecgeg cacctggegg acatcatttt 25380
ccccgaacgc ctgcttaaaa ccctgcaaca gggtctgeca gacttcacca gtcaaageat 25440
gttgcagaac tttaggaact ttatcctaga gcegctcagga atcttgcccg ccacctgoty 25500
tgcacttcct agcgactttqg tgcccattaa gtaccgcgaa tgccctcage cgetttgggg 25560
ccactgetac cttctgcage tagccaacta ccttgcctac cactctgaca taatggaaga 25620
cgtgagcggt gacggtctac tggagtgtca ctgtcgetge aacctatgca ccccgcaccg 25680
ctcectggtt tgcaattege agetgcttaa cgaaagtcaa attatcggta cotttgaget 25740
gcagggtcee tegectgacg aaaagtecge ggetcogggg ttgaaactca ctcegggget 25800
grggacgtcg gottaccttc gcaaatttgt acctgaggac taccacgecc acgagattag 25860
gttctacgaa gaccaatccc geccgocaaa tgeggagett accgeetgeg tcattaccca 25920
gggeccacatt cttggccaat tgcaagccat caacaaagec cgccaagagt ttctgctacg 25980
aaagggacgg ggggtttact tggaccccca gtccggegag gagctcaacc caatcccccc 26040
gcegecgoag ccctatcage agcageegeg ggecettget teccaggatg goacccaaaa 26100
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agaagctgca getgecgecg ccacccacgg acgaggagga atactgggac agtcaggcag 26160
aggaggtttt ggacgaggag gaggaggaca tgatggaaga ctgggagagc ctagacgagg 26220
aagcttccga ggtcgaagag gtgtcagacg aaacaccgte acccteggte geattccect 26280
cgccggegoe ccagaaatcg gcaaccggtt ccageatgge tacaacctce gotcctcagg 26340
cgocgecgge actgcccgtt cgecgaccea accgragatg ggacaccact ggaaccaggg 26400
ccggraagtc caagcagecg ccgecgttag cccaagagea acaacagege caaggctacc 26460
gctcatggcg cgggcacaag aacgccatag ttgettgett geaagactgt gggggcaaca 26520
tctccttege cogocgottt cttotetace atcacggegt ggocttccoe cgraacatce 26580
tgcattacta ccgtcatctce tacagcccat actgcacegg cggeagegge agcggcagea 26640
acagcagcgg ccacacagaa gcaaaggega ccggatagca agactctgac aaagcecaag 26700
asatccacag cggcggeage agcaggagga ggagegetge gtctggegec caacgaaccce 26760
gtatcgaccc gcgagcttag aaacaggatt tttcccacte tgtatgctat atttcaacag 26820
agcaggggcc aagaacaaga gctgaaaata aaaaacaggt ctctgegate cctcacccge 26880
agetgectgt atcacaaaag cgaagatcag cttcggegea cgctggaaga cgeggagget 26940
ctcttcagta aatactgcgc gcotgactcett aaggactagt ttcgcgcect ttctcaaatt 27000
taagcgcgaa aactacgtca tctccagegg ccacacccgg cgccageace tgtcgtcage 27060
gccattatga geaaggaaat tcccacgeec tacatgtgga gttaccagcc acaaatggga 27120
cttgcggetg gagetgoccca agactactcea acccgaataa actacatgag cgcgggacce 27180
cacatgatat cccgggtcaa cggaatccge geccaccgaa accgaattct cttggaacag 27240
gcggetatta ccaccacacc tcgraataac cttaatcecce gtagttggce cgetgccctg 27300
gtgtaccagg aaagtcecge tcccaccact gtggtacttc ccagagacgc ccaggecgaa 27360
gttcagatga ctaactcagg ggegcagett gegggegget ttcgtcacag ggtgcggtecg 27420
cccgggeagg gtataactca cctgacaatc agagggegag gtattcaget caacgacgag 27480
teggtgagct cotegettgg tetcegtccg gacgggacat ttcagatcgg cggcgccgge 27540
cgtccttcat tcacgocteg tcaggcaatc ctaactctgc agacctcgte Cctcigagecg 27600
cgctctggag geattggaac tctgcaattt attgaggagt ttgtgccatc ggtctactti 27660
aaccccttcl cgggacctcc cggccactat ccggatcaat ttattcctaa ctttgacgee 27720
gtaaaggact cggcggacgg ctacgactga taattaagtg gagaggcaga gcaactgege 27780
ctgaaacacC tggtccactg tcgecgeeac aagtgctttg cccgegactc cggtgagtut 27840
tgctactttg aattgeccga ggatcatatc gaggatcttt gttgccatct ctgtgctgag 27900
tataataaat acagaaatta aaatatactg gggctcctat cgccatcctg taaacgccac 27960
cgtcttcacc cgocccaagea aaccaaggeg aaccttacct ggtactttta acatctctcc 28020
ctctgtgatt tacaacagtt tcaacccaga cggagrgagt ctacgagaga acctctcega 28080
gctcagctac tccatcagaa aaaacaccac cctccttace tgecgggaac gtacccttaa 28140
traaaagtca ggcttectgg atgtcagcat ctgactttgg ccagcacctg tcccgeggat 28200
ttgrtccagt ccaactacag cgacccacce taacacagat gaccaacaca accaacgcgg 28260
ccoccgetac cggacttaca tctaccacaa atacacccea agtttctgec tttgtcaata 28320
actgggataa cttgggceatg tggrggrtct ccatagcget tatgtttgta tgocttatta 28380
ttatgtgget catctgetge ctaaagcgea aacgcgecccg accacccatc tatagtccca 28440
rcattgtgct acacccaaac aatgatggaa tcecaragatt ggacggactg aaacacatgt 28500
tettttotct tacagtatga ttaaatrgaga ttaattaagg aatttctgtc cagtttattc 28560
agcagcacct cettgeccte cteecagete tggrartgea gettectect ggctgcaaac 28620
tttotecaca atctaaatgg aatgtcagtt tcctcotgtt cctgtecatc cgcacccact 28680
atcttcatgt tgttgcagat gaagcgcgea agaccgtcetg aagataccelt caaccccgtg 28740
tatccatatg acacggaaac cggtcctece actgtgectt ttetractec tcectttgta 28800
tcccccaatg ggtttcaaga gagtccecct ggggtactct ctttgcgect arccgaacct 28860
ctagttacct ccaatggcat gettgcgete aaaatgggca acggcctctc tctggacgag 28920
gccggcaace ttacctecca aaatgtaace actgtgagce cacctctcaa aaaaaccaag 28980
tcaaacatza acctggaaat atctgcaccc ctcacagtta cctcagaage ccraactgtg 29040
gctgecgeeg cacctctaat ggtegeggge aacacactca ccatgecaatc acaggceccg 29100
ctaaccgtge acgactccaa acttageatt gccacccaag gacccctcac agtgtcagaa 29160
ggaaagctag ccctgcaaac atcaggccce ctcaccacca ccgatagcag tacccttact 29220
atcactgcct cacccectet aactactgece actggtagct tgggcattga cttgaaagag 29280
cocatttata cacaaaatgg aaaactagga ctaaagtacg gggctecttt geatgtaaca 29340
gacgacctaa acactttgac cgtagcaact ggtccaggtg tgactattaa taatactrec 29400
ttgcaaacta aagttactgg agccttgggt tttgattcac aaggcaatat gcaacttaat 29460
gtagcaggag gactaaggat tgattctcaa aacagacgec ttatacttga tgttagttat 23520
ccgtttgatg ctcaaaacca actaaatcta agactaggac agggcectet ttttataaac 29580
tcageecaca acttggatat taactacaac aaaggccttt acttgtttac agcttcaaac 29640
aattccaasa agcottgaggt taacctaagc actgccaagg ggttgatgtt tgacgctaca 29700
gccatageca ttaatgcagg agatgggctt gaatttggtt cacctaatgc accaaacaca 29760
aatcccctca aaacaaaaat tggcocatggec ctagaattty attcaaacaa ggotatggtt 29820
cctaaactag gaactggect tagttrtgac agcacaggtg ccattacagt aggaaacaaa 29880
aataatgata agctaacttt gtggaccaca ccagctccat ctcctaactg tagactaaat 29940
gcagagaaag atgctaaact cactttggtc ttaacaaaat gtggcagtca aatacttgct 30000
acagtttcag ttttggctgt raaaggcagt ttggctccaa tatctggaac agttcaaagt 30060

-62-




WO 01/04282 PCT/US00/18971

gctcatctta ttataagatt tgacgaaaat ggagtgetac taaacaattc cttcctggac 30120
ccagaatatt ggaactttag aaatggagat cttactgaag gcacagccta tacaaacget 30180
gttggattta tgcctaacct atcagcettat ccaaaatcte acggtaaaac tgccaaaagt 30240
aacattgtca gtcaagttta cttaaacgga gacaaaacta aacctgtaac actaaccatt 30300
acactaaacyg gtacacagga aacaggagac acaactccaa gtgcatactc tatgtcattt 30360
tcatgggact ggtctggcca caactacatt aatgaaatat ttgccacatc ctcttacact 30420
ttttcataca ttgeccaaga ataaagaatc gtttgrgtta tgtttcaacg tgtttatttt 30480
tcaattgcag aaaatttcaa gtcatttttc attcagtagt atagccccac caccacatag 30540
cttatacaga tcaccgtacc ttaatcaaac tcacagaacc ctagtattca acctgccacc 30600
tccctcecaa cacacagagt acacagtect ttceteccegg ctggecttaa aaageatcat 30660
atcatgggta acagacatat tcitaggtgt tatattccac acggtttect gtcgagecaa 30720
acgctcatca gtgatattaa taaactecccce gggcagetca ctraagttca tgtcgetgte 30780
cagctgctga gecacagget getgtecaac ttgeggttge ttaacgggeg gegaaggaga 30840
agtccacgce tacatggggg tagagtcats atcgtgeate aggataggge ggrggtgctg 30900
cagcagcgcg cgaataaact gctgecgccg ccgetcegte ctgcaggaat acaacatggc 30960
agtggtctce tcagcegatga ttcgcaccge ccgcageata aggegecttg tectecggge 31020
acagcagcgc accchtgatct cacttaaatc agcacagtaa ctgcagcaca gcaccacaat 31080
attgttcaaa atcccacagt gcaaggeget gtatccaaag ctcatggegg ggaccacaga 31140
acccacgtgg ccatcatacc acaagcgcag gtagattaag tggegaccee tcataaacac 31200
gctggacata aacattacct cttttggcat gttgtaattc accacctcce ggtaccatat 31260
aaacctctga ttaaacatgg cgccatccac caccatccta aaccagetgg ccaaaacctg 31320
ccecgecgget atacactgea gggaaccggg actggaacaa tgacagtgga gagcccagga 31380
ctcgraacca tggatcatca tgctcgtcat gatatcaatg ttggcacaac acaggcacac 31440
gtgcatacac ttcctcagga ttacaagete ctececgegtt agaaccatat cccagggaac 31500
aacccattcc tgaatcagcg taaatcccac actgcaggga agaccrcgca cgraactcac 31s60
gttgtgcatt gtcaaagtgt tacattcggg cagcagegga tgatcctcea gtatggtagec 31620
gcgggtttct gtctcasaag gaggtagacg atccctactg tacggagtge gecgagacaz 31680
ccgagatcgt gttggtcgta gtgtcatgcc aaatggaacg ccggacgtag tcatatttcc 31740
tgaagcaaaa ccaggtgcgg gcogtgacaaa cagatctgeg tctceggtet cgeccgettag 31800
atcgctctgt gtagtagttg tagtatatcc actctctcaa agcatccagg cgccecctgg 31860
cttcgggttc tatgtaaact ccttcatgeg ccgctgecct gataacatec accaccgcag 31920
aataagccac acccagecaa cctacacatt cgttctgcga gtcacacacg ggaggagcgg 31980
gaagagctgg aagaaccatg tttttttttt tattccaaaa gattatccaa aacctcaaaa 32040
tgaagatcta ttaagtgaac gegetceccct cecggtggegt ggtcaaactc tacagccaaa 32100
gaacagataa tggcatttgt aagatcttgc acaatggctt ccaaaaggca aacggccctc 32160
acgtccaagt ggacgtaaag gctaaaccct tcagggtgaa tctcctctat aaacattcca 32220
gcaccttcaa ccatgcecaa ataattctca tctegecace ttctcaatat atctctaage 32280
aaatcccgaa tattaagtcc ggocattgta aaaatctgct ccagagegec ctccaccttc 32340
agcctcaagc agegaatcat gattgcaaaa attcaggttc ctcacagace tgtataagat 32400
tcaaaagcgg aacattaaca aaaataccge gatcccgtag gtcccttege agggccaget 32460
gaacataatc gtgcaggtct gcacggacca gcgcggecac trccccgeca ggaaccttga 32520
caaaagaacC cacactgatt atgacacgca tacteggage tatgctaacc agegtagcce 32580
cgatgtaagc tttgtigcat gggcggegat atasaatgca aggtgetget caaaaaatca 32640
ggcaaagcct ©gcgcaaaaa agaaagcaca tegtagtcat gctcatgcag ataaaggceag 32700
gtaagctccg gaaccaccac agaaaaagac accattittce tctcaaacat gtctgcgggt 32760
ttctgeataa acacaaaata aaataacaaa asaacattta aacattagaa gcctgtetta 32820
caacaggaaa aacaaccctt ataagcatasa gacggactac ggecatgeeg gcgtgacegt 32880
aaaaaaactg gtcaccgtga ttaaaaagca ccaccgacag crecteggte atgtccggag 32940
tcataatgta agactcggta aacacatcag gttgattcat cggtcagtge taaaaagega 33000
ccgaaatagc ccgggggaat acatacccge aggegtagag acaacattac agcecccata 33060
ggaggtataa caaaattaat aggagagaaa aacacataaa cacctgaaaa accctectge 33120
ctaggcaaaa tagcaccctc cegetccaga acaacataca gegecttcaca geoggcagect 33180
aacagtcagc cttaccagta aaaaagaaaa cctattaaaa aaacaccact cgacacggea 33240
ccagctcaat cagtcacagt gtaaaaaagg gccaagtgca gagegagtat atataggact 33300
aaaazatgac gtaacggtta aagtccacaa aaaacaccca gaaaaccgca cgcgaaccta 33360
cgcccagaaa Cgaaageccaa aaaacccaca acttcectcaa atcgtcactt ccgttttece 33420
acgttacgta acttcccatt ttaagaaaac tacaattccc aacacataca agttactccg 33480
ccctaaaact tacgtcacec gccccgttce cacgecccege gccacgtcac aaactccace 33540
ccetcattat catattgget tcaatccaaa ataaggtata ttattgatga tg 33592
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catcatcaat aatatacctt attttggatt gaagccaata tgataatgag ggggtggagt 60
ttgtgacgtg gcgeggggey tgggaacggy geggytgacy tagtagtgrg geggaagrgr 120
gatgttgcaa grgtggcgga acacatgtaa gogacggatg tggcaaaagt gacgtttttg 180
gtgtgcgeeg gtgtacacag gaagtgacaa ttttegegog gtittaggog gatgttgtag 240
taaatttggy cgtaaccgag taagatttgg ccattttcgc gggaaaactg aataagagga 300
agtgaaatct gaataatttt gtgttactca tagcgcgtaa tatttgtcta gggeegeggg 360
gactttgacc gtttacgtgg agactcgcce aggtgttttt ctcaggtgtt ttccgegttc 420
cgggtcaaag ttggegttet attattatag tcagctgacg tgtagtgtat ttatacccgg 480
tgagttcctc aagaggccac tcttgagtge cagcgagtag agttttetee tccgagecge 540
tccgacaccg ggactgaaaa tgagacatga ggtactgget gataatctte cacctectag 600
ccattttgaa ccacctaccc ttcacgaact gtatgattta gacgtgacgg cccccgaaga 660
tcccaacgag gaggeggttt cgeagatttt tcccgactct gtaatgttgg cggtgeagga 720
agggattgac ttactcactt ttccgocgge geecggttet ccggagecge ctcaccttte 780
ccggcagect gageagecygg ageagagage cttgggtecg gtttgccacg aggetggett 840
tccacccagt gacgacgagg atgaagaggg tgaggagttt gtgttagatt atgtggagca 300
ccecgggeac ggttgcaggt cttgtcatta tcaccggagg aatacggggyg acccagatat 960
tatgtgttcg ctttgetata tgaggacctg tggcatgrtt gtctacagta agtgaaaatt 1020
atgggcagts ggtgatagag tggtggottt ggtgtggraa ttttttrttt aatttttaca 1080
gttttgtggs ttaaagaatt ttgtattgtg atttttttaa aaggtcctgrt gtctgaacct 1140
gagcctgage ccgagecaga accggagect gcaagaccta cccgocgtec taaaatggeg 1200
cctgctatce tgagacgecc gacatcacct gtgtctagag aatgcaatag tagtacggat 1260
agctgtgact ccggtcctte taacacaect cctgagatac acceggtggt cccgetgtge 1320
cccattaaac cagttgecgt gagagttggt gggcgtcgecc aggetgtgga atgtatcgag 1380
gacttgctta acgagcctgg geoaacctttg gacttgaget gtazacgccc caggccataa 1440
ggtgtaaacc tgtgattgcg tgtgtggtta acgcctrrgt ttgctgaatg agttgatgta 1500
agtttaataa agggtgagat aatgtttaac ttgeatggcg tgttaaatgg ggeggggctt 1560
aaaggqtata taatgcgecg tgggotaatc ttggttacat ctgaccteat ggaggettgg 1620
gagtgtttgg aagatttttc tgctgtgcgt aactigetgg aacagagetc taacagtacc 1680
tettggtttt ggaggtttct gtggggctca tcccaggcaa agttagtctg cagaattaag 1740
gaggattaca agtgggaatt tgaagagctt ttgaaatcct gtggtgaget gtttgattct 1800
ttgaatctgg gtcaccaggc gottttccaa gagaaggtca tcaagacttt ggatttttce 1860
acaccgggge gcgctgcegge tgctgttget tttrtgagtt ttataaagga taaatggage 1920
gaagaaacce atctgagegg ggggtacctg ctggatttte tggccatgca tctgtggaga 1980
gcggttgtga gacacaagaa tcgoctgeta ctgttgtctt ccgtccgece ggegataata 2040
cegacggagg agcagcagea geagcaggag gaagccaggc ggcggeggea ggagcagage 2100
ccatggaacc cgagagccgg cctggaccct cgggaatgaa tgttgtacag gtggetgaac 2160
tgtatccaga actgagacge attttgacaa ttacagagga tgggcagggy ctaaaggggg 2220
taaagaggga gcggggggct tgtgaggera cagaggaggc taggaatcta gcttttagct 2280
taatgaccag acaccgtcct gagtgtatta ctttecaaca gatcaaggat aattgcgota 2340
atgagettga totgetggcg cagaagtatt ccatagagca gctgaccact tactggetge 2400
agccagggga tgattttgag gaggctaita gggtatatge aaaggtggca cttaggccag 2460
attgcaagta caagatcagc aaacttgtaa atatcaggaa ttgttgctac atttctggga 2520
acggggccga ggtggagata gatacggagg atagggtgge ctitagatgt agcatgataa 2580
atatgtggcc gggggtgcett ggcatggacg gggtggttat tatgaatgta aggtttactg 2640
gccecaattt tagcggtacg gitttcctgg ccaataccaa ccttatccta cacggtgtaa 2700
gettctatgg gtttaacaat acctgtgtgg aagcctggac cgatgtaagg gttcggggct 2760
gtgcotrttta ctgetgetgg aagggggrgg tgtgtcgece caaaagcagg gottcaatta 2820
agaaatgcct ctttgaaagg tgtacctigg gtatcctgtc tgagggtaac tccagggtge 2880
gecacaatgt ggcctecgac tgrggttget tcatgctagt gaaaagcgtg gctgtgatta 2940
agcataacat ggtatgtggc aactgcgagg acagggecte tcagatgctg acctgctcgg 3000
acggcaacty tcacctgctg aagaccattc acgtagecag ccactetcge aaggectgge 3060
cagtgtttga gcataacata ctgaccegcet gttccttgca tttgggtaac aggagggggg 3120
tgttcctace ttaccaatgc aatttgagtc acactaagat attgettgag cccgagagca 3180
tgtccaaggt gaacctgaac ggggtgtttg acatgaccat gaagatctgg aaggtgerga 3240
ggtacgatga gaccegcacc aggtgcagac ccrgegagtg tggcggtaaa catattagga 3300
accagectgt gatgctggat gtgaccgagg agctgaggce cgatcacttg gtgetggect 3360
gcaccegege tgagtttgge tctagcgatg aagatacaga ttgaggtact gaaatgtgtg 3420
ggcgtggett aagggtggga aagaatatat aaggtggggy tcttatgtag ttttgtatct 3480
gttttgcage agccgecgec gccatgagca ccaactegtt tgatggaagce attgtgaget 3540
catatttgac aacgcgcatg cccccatggg ccggggtgcg tcagaatgtg atgggetcca 3600
gcattgatgg tcgccccgtc ctgoccgeaa actctactac cttgacctac gagaccgrgt 3660
ctggaacgcc gttggagact gcagectccg Cogecgettc agecgetgea gocaccgece 3720
gcgggattgt gactgacttt gotrtcctga geccgettge aagcagtgea gettecegre 3780
catccgeceyg cgatgacaag ttgacggetc ttttggcaca attggattcet ttgacceggg 3840
aacttaatgt cgtttctcag cagctgttgg atctgegeca geaggtttct gecctgaagg 3900
cttcetccee téccaatgey gtttaaaaca taaataaaaa accagactct gtttggattt 3960
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ggatcaagca agtgtcttge tgtctttatt taggggtttt gegegegegg taggeccggg 4020
accagcggtc tcggtcgttg agggtcctgt gtatttttic caggacgtgg taaaggtgac 4080
tetggatgtt cagatacatg ggcataagec cgteretggg gtggaggtag caccactgea 4140
gagcttcatg ctgegggatg gtgttgtaga tgatccagtc gtageaggag cgetgggegr 4200
ggtgectaaa aatgtettte agragecaage tgattgecag gggcaggece ttggtgtaag 4260
tgtttacaaa gcggttaage tgggatgggt geatacgtgg ggatatgaga tgcatcttgg 4320
actgtatttt taggttggct atgttcccag ccatatecct ccggggattc atgttgtgca 4380
gaaccaccag cacagtgtat ccggtgecact tgggasattt gtcatgtagc ttagaaggaa 4440
atgcgtggaa gaacttggag acgcccttgt gacctccaag attttccatg cattcgtcca 4500
taatgatggc aatgggccca cgggeggegg cctgggcgaa gatatttctg ggatcactaa 4560
cgtcatagtt gtgttccagy atgagatcgt cataggccat ttttacaaag cgcgggogga 4620
gggtgccaga ctgcggtata atggttecat ceggeccagy ggcgtagtta ccctcacaga 4680
trtgeatttc ccacgcttty agttcagatg gggggatcat gtctacctge ggggcgatga 4740
agaaaacggt ttccggggta ggggagatca getgggaaga aagcaggttc ctgagcaget 4800
gegacttacc gcageeggtyg ggcccgtaaa tcacacctat taccgggtgce aactggtagt 4860
taagagagct gcagcrgecg tcatccctga geagggggge cacttcgtia agcatgtece 4920
tgactcgcat gUTttccctg accaaatccg ccagaaggeg crcgecgecce agcgatagca 4980
gttcttgcaa ggaagcaaag tttttcaacg gtttgagace grccgecgta ggcatgettt 5040
tgagcgtttg accaagcagt tccaggoggt cccacagete ggrcacctgc tctacggcat 5100
ctegatccag catatctect cgtttegegg grtggggegg ctttecgetgt acggcagtag 5160
tcggtgetcg tccagacggg ccagggtcat gtotttecac gggcgeaggg tcctegteag 5220
cgtagtctgg gtcacggtga aggggtgege tcegggctge gegetggeca gggtgcgett 5280
gaggctggtc ctgcetggtge tgaagegetg ccggtcttcg ccctgegegt cggcecaggta 5340
gcatttgacc atggtgtcat agtccagcce cteegeggeg tggcccttgg cgcgcagett 5400
gcecctiggag gaggegecge acgaggggea gtgcagactt trgagggcgt agagettggg 5460
cgcgagaaat accgattccg gggagtagge atccgegccg caggccecgc agacggtctc 5520
gcattccacg agccaggtga gctctggeeg tteggggtca aaaaccaggt ttcceccatg 5580
crrcttgatg cgtttcttac ctetggtttc catgagecgg tgtccacget cggtgacgaa 5640
aaggctgtce gtgtcccegt atacagactt gagaggectg tcctrgageg gtgttcegeg 5700
gtcercoteg tatagaaact cggaccactc tgagacaaag getcgegtce aggccagcac 5760
gaaggaggct aagtgggagg ggragcggtc gttgtccact agggggtcca ctcgctccag 5820
ggtgtgaaga cacatgtcgc cctcttcgge atcaaggaag gtgattggtt tgtaggrgra 5880
ggccacgtga ccgggtgttc ctgaaggggg gotataaaag ggggtggggg cgegttegte 5940
cteactctct tccgcatcge tgtctgcgag ggccagetgt tggggtgagt actcectetg 6000
aaaagcggge atgacttetg cgetaagatt gtcagtttocc aaaaacgagg aggatttgat 6060
attcacctgg cccgeggtga tgcectttgag ggtggecgea tccatctggt cagaaaagac 6120
aatctttttg ttgtcaagct tggtggeaaa cgacccotag agggegtigg acagcaactt 6180
ggcgatggag cgcagggrit ggttrttgte gcgatcggcg cgetccrigg ccgegatgtt 6240
tagctgcacg tattcgcgcg caacgcaccg ccatteggga aagacggrgg tgcgctcgte 6300
gggcaccagg tgcacgcgec aaccgeggtt gtgcagagtg acaaggtcaa cgctggtgge 6360
tacctctcco cgtaggcgct cgttggteca gcagaggegy CCgcccitgc gcgagcagaa 6420
tggcggtagg gggtctaget gegtetegre cggggggtct gcgtccacgg taaagacccce 6480
gggcagecagg cgegegtcga agtagtctat cttgeatcct tgcaagtcta gcgoctgetg 6540
ccatgcgegg gcggeaageg cgegetcegta tgggttgagt gggggaccee atggcatggg 6600
gtgggtgagc gcggaggegt acatgeccgca aatgtcgtaa acgtagaggg gcetctctgag 6660
tattccaaga tatgtagggt agcatcttcc accgcggatg ctggcgcegca cgtaatcgta 6720
tagttcgtgC gagggagcga ggaggtcggg accgaggttg ctacgggegy getgototge 6780
teggaagact atctgcctga agatggecatg tgagttggat gatatggttg gacgctggaa 6840
gacgttgaag ctggcgtctg tgagacctac cgcgtcacgc acgaaggagg cgtaggagre 6300
gcgcagettg ttgaccagct ©ggoggtgac ctgcacgtct agggegeagt agtccagggt 6960
ttecttgatg atgtcatact tatcctgtec crtttttttc cacagetcgc ggttgaggac 7020
aaactcttcg cggtctttce agtactcttg gatcggaaac cecgteggect ccgaacggta 7080
agagcctage atgtagaact ggttgacgge ctggtaggeg cagcatccct tttctacggg 7140
tagcgegtat geoctgcgegg cctteoggag cgaggtgtygg gtgagegeaa aggtgtocet 7200
gaccatgact ttgaggtact ggtatttgaa gtcagtgtcg tcgcatccge cctgetcecca 7260
gagcaaaaag tccgtgeget ttttggaacg cggatttgge agggcgaagg tgacatcgtt 7320
gaagagtatc tttcccgoge gaggcataaa gttgegtgtg atgcggaagg gtceccggcac 7380
ctcggaacgg ttgttaatta cctgggcegge gagcacgatc tcgtcaaagc cgttgatgtt 7440
gtggcccaca atgtaaagtt ccaagaageg cgggatgcee ttgatggaag geaatttttt 7500
aagttcctcg taggtgaget crtcagggga getgageccg tgotctgaaa gggeccagte 7560
tgcaagatga gggttggaag cgacgaatga gctccacagg tcacgggeca ttagcatttg 7620
caggtggtcg cgaaaggtcc taaactggeg acctatggcc attttttctg gggtgatgea 7680
gtagaaggta agcgggtctt gttcccageg gtcccatcca aggttcgegg ctaggtetceg 7740
cgeggeagtc actagagget catctecgee gaacttcatg accagcatga agggcacgag 7800
ctgcttccca aaggecceca tccaagtata ggtctctaca tegtaggtga caaagagacg 7860
ctcggtgcga ggatgegage cgatcgggaa gaactggatc teccgecace aattggagga 7920
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gtggetattg atgtggtgaa agragaagtc cctgcgacgg gecgaacact cgtgctgget 7980
tttgtaaaaa cgtgcgeagt actggcageg gtgcacagge tgtacatcet gcacgaggtt 8040
gacctgacga ccgegeacaa ggaagcagag tgggaatttg agecectege ctggegggtt 8100
tggctggtgyg tcttetactt cggetgettg tcctrgeccg tetggetget cgaggggagt 8160
tacggtggat cggaccacca.cgecgegega gcccaaagte cagatgtcecg cgegcggegg 8220
tcggagettg atgacaacat cgcgcagatg ggagetgtce atggtctgga geteccgegg 8280
cgtcaggtca ggcgggaget cctgeaggrt tacctegoat agacggguea gggcgcgygc 8340
tagatccagg tgatacctaa tttccagggg ctggttggtg geggegrcga tggcttgcaa 8400
gaggccgeat cccegeggeg cgactacggt acegegegge gggcugtggg ccgegggggr 8460
gtccttggat gatgcatcta aaagcggtga €gegggegag cccccggagg tagaggggge 8520
tceggaccey ccgggagagg gggcagggge acgteggege cgegegegaq caggagctgg 8580
tgctgegege gtaggttget ggcgaacgeg acgacgegge ggttgatctec ctgaatctgg 8640
cgcctetgcyg tgaagacgac gggceeggtyg agettgagec tgaaagagag ttcgacagaa 8700
tcaatttcgg tgtcgttgac ggcggectgg cgcaaaatct cctgcacgtce tcctgagttg 8760
tcrtgatagg cgatctcgge catgaactgc tcgatctctt cctoctggag atctccgegt 8820
ccggetecget €Cacggrgge ggcgaggteyg ttggaaatgc gggccatgag ctgcgagaag 8880
gegttgagge ctcoctegtt ccagacgcgg ctgragacca cgccccctte ggeategegg 8940
gegegeatga ccacctgege gagattgagc tccacgtgec gggegaagac ggcgtagttt 9000
cgeaggcget gaaagaggta gttgagggtg gtggeggtgt gttctgccac gaagaagtac 9060
ataacccage gtcgcaacgt ggattegttg atatccccca aggcctcaag gegctccatg 9120
gcctegtaga agtccacgge gaagttgaas aactgggagt tgcgegecga cacggttaac 9180
tcctcctcca gaagacggat gagctcggeg acagrgtcge geacctegeg ctcaaagget 9240
acaggggect cttcttcettc ttcaatctec teticcataa gggcetccee ttcttocttet 9300
tetggeggeg 9tgggggagy ggagacacgg cggegacgac ggcgeaccgg gaggeggteg 9360
acaaagcgct cgatcatctc cccgoggcga €ggcgeargg tcteggigac ggegeggecy 9420
ttctcgeoggg ggcgeagttg gaagacgccg cccgicatgt cccggttatg gottggeqggy 9480
gggctgecat goggeaggga tacggegeta acgatgeatc tcaacaattg ttgtgtaggt 9540
actccgccge cgagggacct gagcgagtce gcatcgaccg gatcggaaaa cctctcgaga 9600
aaggcgtcta accagtcaca gtcgcaaggt aggetgagea ccgtggeggg €ggeageggg 9660
cggcggtcgg ggttgtttct ggeggaggtg ctgctgatga tgtaattaaa gtaggeggte 9720
ttgagacggc ggatggtcga cagaagceacc atgtccttgg gtecggectg ctgaatgege 9780
aggcggtcgg ccatgeccca ggettegttt tgacatcgge gcaggtettt gtagtagtct 9840
tgcatgagcec tttetaccgg cacttctret tctecttect cttgtcctge atctettgea 9900
tctatcgety cggoggeggc ggagtttgge cgtaggtgge gocctettee tcccatgegt 9960
gtgaccecga agcccctcat cggetgaage agggcetaggt cggcgacaac gcgetcgget 10020
aatatggcct gctgcacctyg cgtgagggta gactggaagt catccatgtc cacaaagegg 10080
tggtatgcgc ccgtgttgat ggtgtaagtg cagttggcca taacggacca gttaacggtc 10140
tggtgacccg gcrgcgagag ctcggtgtac ctgagacgeg agtaagccct cgagtcaaat 10200
acgtagtcgt tgcaagtccg caccaggtac tggtatccca ccaaaaagtg ©ggeggcgge 10260
tggcggtaga ggggecageg tagggtggce ggggetecgg gggcgagatc ttccaacata 10320
aggcgatgat atccgtagat gtacctggac atccaggtga tgecggeggc ggtggtggag 10380
gcgegeggaa agtegeggac goggticcag atgrtgcgca gcggcaaaaa gtgetccatg 10440
gtcgggacge tctggeeggt caggcgegeg caatcgttga cgotctageg tgcaaaagga 10500
gagcctgtaa gcgggeacte ttcegtggre tggtggataa attcgcaagg gtatcatgge 10560
ggacgaccgg ggttcgagoo ccgrtatecgg ccgtecgeeg tgatccatge ggttaccgee 10620
cgcgtgtcga acccaggtgt gogacgtcag acaacggggyg agtgctcctt ttggettect 10680
tccaggegeg geggetgetg cgotagettt ttrggecact ggoccgogege agegtaageg 10740
gttaggctgg aaagcgaaag cattaagtgg ctegeteect gtageccggag ggttattttc 10800
caagggttga grcgcgggac cccecggtteg agtcteggac cggccggact goggegaacy 10860
ggggtttgce tccccgtcat gcaagaccce gcttgcaaat tcctccggaa acagggacga 10820
gccectttit tgettttcece agatgcatce ggtactgcegg cagatgcgcc cccctectea 1098C
gcageggeaa gagcaagagc agcggcagac atgcagggea cccteoccte ctcctacege 11040
gtcaggaggg gcgacatccg cggttgacgc ggcagcagat ggtgattacg aaccccegcy 11100
gcgeegggee cggcactace tggacttgga ggagggcegag ggectggege ggctaggage 11160
gccctetect gagcggtace caagggtgca getgaagegt gatacgegtg aggcgtacgt 11220
gccgeggeag aacctgtttc gegaccgcga gggagaggag cccgaggaga tgegggatcg 11280
aaagttccac gcagggcgcg agctgeggea tggectgaat cgcgageggt tgetgegega 11340
ggaggacttt gagcccgscg cgegaaccgg gattagiccc gegegegeac acgtggegge 11400
cgcegacctg gtaaccgeat acgagcagac ggtgaaccag gagattaact ttcaaaaaag 11460
crttaacaac cacgtgcgta cgcttgtgge gogcgaggag gtggctatag gactgatgca 11520
tctgtgggac tttgtaageg cgctggagea aaacccaaat agcaagecge tcatggcgea 11580
gctgttectt atagtgcage acagcaggga caacgaggea ttcagggatg cgctgetaaa 11640
catagtagag cccgagggcc gotggetget cgatttgata aacatcctgc agagcatagt 11700
ggtgcaggag cgcagcttga goctggctga caaggtggec gecatcaact attccatgct 11760
tagcetggge aagttttacg cccgcaagat ataccatacce ccttacgttc ccatagacaa 11820
ggaggtaaag atcgaggggt tctacatgcg catggcgetg aaggtgetta ccttgagega 11880
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cgacctggge gtttatcgca acgagegeat ccacaaggcc gtgagegtga gocggegycg 11940
cgagctcage gaccgegage tgatgcacag cctgcaaagg gecctggetg gcacgggeag 12000
cggcgataga gaggcegagt cctactttga cgegggeget gacctgegct gggecccaag 12060
ccgacgcgee ctggaggcag ctggggocgg acctgggetg geggtggcac cegegegege 12120
tggcaacgtc ggcggegtgy aggaatatga cgaggacgat gagtacgage cagaggacag 12180
cgagtactaa gcggtgatgt ttctgatcag atgatgcaag acgcaacgga cceggeggtg 12240
cgggcggcge tgcagageca gecgtcoegge cttaactcca cggacgactg gogecaggte 12300
atggaccgea tcatgtcgct gactgcgege satcctgacg cgttccggea geagecgeag 12360
gccaaccgge tctccgcaat tcotggaageg gtggtcccgg cgcgegcaaa ccccacgcac 12420
gagaaggtgc tggcgatcgt aaacgcgetg gocgaaaaca gggecatccg geccgacgag 12480
geccggeetgy tctacgacge getgetteag cgegtggete gttacaacag cggcaacgtg 12540
cagaccaacc tggaccggct ggrgggggat gtgcgegagg ccgtggegea gegtgagege 12600
gcgcageage agggcaacct gggcetecatg gttgeactaa acgccttect gagtacacag 12660
cccgecaacy tgccgcgggg acaggaggac tacaccaact ttgtgagcge actgcggeta 12720
atggtgactg agacaccgea aagtgaggtg taccagtctg ggccagacta cttrttecag 12780
accagtagaC aaggcctgca gaccgtaaac ctgagecagg ctttcaaaaa cttgcagggg 12840
ctgtgggggg tgegggctec cacaggegac cgecgegaccg tgtctagett getgacgeee 12900
aactcgcgec tgttgetget getaatagcg ccctteacgy acagtggcag cgtgtecegg 12360
gacacatacc taggtcactt gctgacactg taccgcgagg ccataggteca ggcgcatgtg 13020
gacgagcata ctttccagga gattacaagt gtcagcecgcg cgctggggca ggaggacacg 13080
ggcagcctgg aggcaaccct aaactacctg ctgaccaacc ggcggcagaa gatccccteg 13140
ttgeacagtt taaacagcga ggaggagege attttgeget acgtgcagca gagegtgage 13200
cttaacctge tgcgegacgg ggtaacgccc agegtggege tggacatgac cgcgegeaac 13260
atggaaccgg geatgtatgc ctcaaaccgg ccegtttatce accgcctaat ggactacttg 13320
catcgcgcgg ccgecgtgaa ccccgagtat ttraccaatg ccatcttgaa cccgcactgg 13380
ctaccgccec ctggtttcta caccggggga ttcgaggtge ccgagggtaa cgatggattc 13440
ctctgggacg acatagacga cagcgtgttt tccccgcaec cgcasgaccct gotagagttg 13500
caacagegeq agcaggcaga ggcggcgotg cgaaaggaaa gettecgeag gccaagcage 13560
ttgtccgatc taggegetge ggoccegegg tcagatgeta gtagoccatt tccaagettg 13620
atagggtctc ttaccagcac tcgcaccacc cgeccgegec tgotgggcga ggaggagtac 13680
ctaaacaact cgctgctgca gccgcagcoge gaaaaaaacc tgecetecgge attteccaac 13740
aacgggatag agagcctagt ggacaagatyg agtagatgga agacgtacgc gcaggagcac 13800
agggacgtgc Caggeccgeg ccocgeacace cgtegtcasa ggcacgaccg tcageggggt 13860
ctggtgtggg aggacgatga ctcggcagac gacagcageg tcctggattt gggagggagt 13920
ggcaacccgt trtgegeacct tcgecccagy ctggggagaa tgttttaaaa aaaaaaaagc 13980
atgatgcsaa ataaaaaact €accaaggcc atggcaccga gegitggitt tcettgtatte 14040
cccttagtat gcggegegeg gegatgtatg aggaaggtee teciccctoc tacgagagrg 14100
tggtgagegc ggcgccagtg geggeggege tgggttcter crtcgatget cocctggace 14160
cgeegtttgt gectocgegg tacctgegge ctaccggggg gagaaacage atccgttact 14220
ctgagttggc acccctattc gacaccacec gtgtgtacct ggtggacaac aagtcaacgg 14280
atgtggeatc cctgaactac €agaacgace acagcaactt tctgaccacg gtcattcaaa 14340
acaatgacta cagcccgggg gaggcaagca cacagaccat caatcttgac gaccggtege 14400
actggggegg cgacctgaaa accatcctge ataccaacat gccaaatgtg aacgagttca 14460
tgtttaccaa taagtttaag gcgegggtga tggtgtcgeg cttgcctact aaggacaatce 14520
aggtggaget gazatacgag tgggtggagt tcacgctgec cgagggcaac tactccgaga 14580
ccatgaccat agaccttetg aacaacgcga tcgtggagea ctacttgaaa gtgggcagac 14640
agaacggggt tctggaaagc gacatcgggg taaagtitga cacccgcaac ttcagactgg 14700
ggtttgaccc cgtcactggt cttgtcatge ctggggtata tacaaacgaa gecttccatce 14760
cagacatcat tttgctgecca ggatgegggyg tggacttcac ccacagccge ctgagcaact 14820
tgttgggcat ccgcaagegg caacccttcc aggagggett taggatcace tacgatgate 14880
tggagggtgg taacattccc gcactgttgg atgtggacge ctaccaggeg agcttgaaag 14940
atgacaccga acagggcggg ggtggcgcag gcggeagcaa cagcagtgge ageggcegcgy 15000
aagagaactc caacgeggca gccgoggcaa tgcagocggt ggaggacatg aacgatcatg 15060
ccattcgcgg cgacaccttt gccacacggg ctgaggagaa gcgegetgag gccgaagcag 15120
cggccgaage tgecgeccce getgcgeaac ccgaggtcga gaagoctcag aagaaaccgy 15180
tgatcaaacc cctgacagag gacagcaaga aacgcagita caacctaata agcaatgaca 15240
gcaccttcac ccagtaccge agctggtace ttgcatacaa ctacggegac cctcagaceg 15300
gaatccgctc atggaccctg ctttgcactc ctgacgtaac ctgeggeteg gagcaggtct 15360
actggtcgtt gccagacatg atgcaagacc ccgtgacctt ccgotccacg cgccagatca 15420
gcaactttec ggtggtggge gecgagotgt tgcccgtgea ctccaagage ttctacaacg 15480
accaggeegt ctactcccaa ctcatccgee agittaccte tctgacecac gtgttcaatc 15540
gctttcccga gaaccagatt ttggegogec cgecagocce caccatcace accgtcagty 15600
aamacgttce tgctctcaca gatcacggga cgctaccget gegcaacage atcggaggag 15660
tccagcgagt gaccattact gacgecagac gecgeacetg cccctacgtt tacaaggece 15720
tgggeatagt ctcgecegege gtectatcga gccgecacttt ttgagcaage atgtcecatce 15780
ttatatcgco cagcaataac acaggetggg gcctgcgett cccaagcaag atgtttggeg 15840
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gggccaagaa gegctecgac caacacccag tgegegtgeg cgggeactac egegegeecct 15900
goggcgegea caaacgegge cgeactgggc gcaccaccgt cgatgacgec atcgacgegg 15960
tggtggagga ggcgegcaac tacacgeccea cgccgecacc agtgtccaca gtggacgcgg 16020
ccattcagac cgtggtgege ggageccgge gotatgctaa aatgaagaga cggcggagge 16080
gcgtageacg tcgccacege Sgocgacceg geactgecge ccaacgegeg geggeggeec 16140
tgcttaaccg c©gcacgtcge accggecgac gggcggecat gegggecgot cgaaggetgg 16200
cegegggtat tgtcactgtg coccccaggt ©caggegacg ageggecgee geagceagecg 16260
cggccattag tgctatgact cagggtcgca ggggcaacgt gtattgggtg cgcgactegg 16320
ttageggect gogegtgece gtgegeacce geccccegeg caactagatt gcaagaaaaa 16380
actacttaga ctcgtactgt tgtatgtatc cagcggegde ggcgcgcaac gaagetatgt 16440
ccaagcgcaa aatcaaagaa gagatgctece aggtcatcge gccggagate tatggeecccc 16500
cgaagaagga agagcaggat tacaagccce gaaageraaa gcgggrcaaa aagaaaaaga 16560
aagatgatga tgatgaactt gacgacgagg tggaactgct gcacgetace gegeecagge 16620
gacgggtaca gtggaaaggt cgacgcgtaa aacgtgtttt gcgacccgge accaccgtag 16680
tctttacgec cggtgagege tccacccgea cctacaageg cgtgtatgat gaggtgtacg 16740
gcgacgagga cctgettgag caggccaacg agcgectcgg ggagtttgec tacggaaage 16800
ggcataagga catgctggcg ttgcegetgg acgagggcaa cccaacacct agcctaaagc 16860
ccgtaacact gcagcaggtg ctgeccgege ttgcaccgte cgaagaaaag cgcggcctaa 16920
agcgegagtc tggtgacttg gcacccaccg tgeagetgat ggtacccaag cgeocagegac 16980
tggaagatgt cttggaaaaa atgaccgtgg aacctggget ggagcccgag gtecgegtge 17040
ggccaatcaa gcaggtggeg ccgggactgg gegtgcagac cgtggacgtt cagataccca 17100
ctaccagtag tatt gcc [ ggagacacaa acgtcceegg 17160
ttgcetcagce ggtggcggat gcegeggtge aggeggtege tgcggecgeg tcecaagacct 17220
ctacggagyt gcaaacggac ccgtggatgt ttcgegtitc agecccccecgg cgeeccgegeg 17280
gttcgaggaa gracggegec gecagegege tactgoccga atatgcccta catcettcca 17340
ttgcgectac ccccggetat cgrggetaca cctaccgooe cagaagacga gcaactacce 17400
gacgccgaac caccactgga acccgecgec gecgtcgeeg tcgecagece gtgotggece 17460
cgatttccgt gcgcagggtg gercgegaag gaggcaggac cctggtgetg ccaacagege 17520
gctaccacce cagcategtt taaaagcegg tettigtggt tcttgcagat atggecctca 17580
cctgecgect cecgttteceg gtgecgggat tccgaggaag aatgcaccgt aggaggggca 17640
tggeeggeca cggectgacg ggcggeatge gtcgtgegea ccaccggegg cggcgegegt 17700
cgcaccgtcg catgegegge ggtatcctgc coctccttat tccactgate gecgeggega 17760
ttggcgeegt gcccggaatt geatccgtgg ccttgeagge gcagagacac tgattazaaa 17820
caagttgcat grggaaaaat caaaataaaa agtctggact ctcacgctcg cttggtectg 17880
taactatttt gtagaatgga agacatcaac tttgcgtcte tggccccgcg acacggetcg 17940
cgcccgttca tgggaaactg gcaagatatc ggcaccagca atatgagegy tggcegeerte 18000
agctggggct cgetgtggag cggeattaas aatticggtt ccaccgttaa gaactetgge 18060
agcaaggcect ggaacagcay cacaggccag atgcrgaggg ataagttgaa agagcaaaat 18120
ttccaacaaa aggtggtaga tggectggec tctggecatta goggggtggt ggacctggec 18180
aaccaggcag tgcaaaataa gattaacagt aagcttgatc ccegecctce cgtagaggag 18240
cctecaccgg ccgtggagac agtgtetcca gaggggegtq gogaaaageg tocgegccee 18300
gacagggaag aaactctggt gacgcaaata gacgagecte cctegtacga ggaggcacta 18360
aagcaaggecc tgcccaccac ccgrcccatc gegeccatgg ctaccggagt gotgggecag 18420
cacacacccg taacgetgga cctgcctccc cccgccgaca cccagcagaa acctgtgetg 18480
ccaggecega ©Cgocgtigt tgtaacccgt cetageegeg cgtecctgeg cegegeegec 18540
agcggtecge gategttgeg goccgtagee agtggcaact ggcaaagcac actgaacage 18600
atcgtgggte tgggggtgea atccctgaag cgecgacgat gotictgaat agetaacgig 18660
tcgtatgtgt gtcatgtatg cgtecatgtc gccgcecagag gagetgetga gecgecgege 18720
gccegetttc caagatgget acceccttcga tgatgecgea gtggtcttac atgcacatct 18780
cgggecagga cgecteggag tacctgagee ccgggetggt gcagtttgce cgegecaccg 18840
agacgtactt cagcctgaat aacaagttta gaaaccccac ggtggegect acgcacgacg 18900
tgaccacaga ccggtcccag cgtttgacge tgcggttcat cocrgtggac cgtgaggata 18960
ctgegractc gtacaaggcg cggttcacce tagetgtggg tgataaccgt gtgctggaca 19020
tggcttecat gtactttgac atcegeggcg tgotggacag gggecctact tttaagecct 1908¢C
actctggeac tgectacaac geectggetc ccaagggtge cccaaatcct tgcgaatggg 19140
atgaagctgc tactgctctt gaaataaacc tagaagaaga ggacgatgac aacgaagacg 19200
aagtagacga gcaagctgag cagcaaaaaa ctcacgtatt tgggcaggeg cettattetg 19260
gtataaatat tacsaaggag ggtattcaaa taggtgtcga aggtcaaaca cctaaatatg 19320
ccgatasaac atttcaacct gaacctcaaa taggagaatc tcagtggtac gaaactgaaa 19380
ttaatcatgc agctgggaga gtccttaaaa agactaccce aatgaaacca tgttacggtt 19440
catatgcaaa acccacaaat gaaaatggag ggcaaggcat tcttgtaaag caacaaaatg 19500
gaaagctaga aagtcaagtg gaaatgcaat tttteteaac tactgaggeg accgcaggea 19560
atggtgataa cttgactcct aaagtggtat tgtacagtga agatgtagat atagaaaccc 19620
cagacactca tatttcttac atgceccacta ttaaggaagg taactcacga gaactaatgg 19680
gccaacaatc tatgcccaac aggectaatt acattgettt tagggacaat tttattggtc 19740
taatgtatta caacagcacg ggtaatatgg gtgttctggc gggccaagca tcgcagttga 19800

I
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atgctgttgt
ccattggtga
cagatgttag
cactgggagg
aaaatggatg
ataattttge
acatagcgcet
ataacccaaa
gctacattaa
accaccaccg
tgcccttecca
cgggctcata
ccctaggaaa
ecgccacctt
acgacaccaa
tacccgccaa
gecggetgggc
acccttatta
acacctttaa
gcctgettac
ttgcceagtg
ttggctacca
gaaacttcca
aggrgggeat
tgcgegaagy
ttgacagcat
ccagtaactt
actccgecca
trtatgrttt
tcgaaaccgt
agcaacatca
caaagatctt

tgttrctcca

cgtacactgg
ctttggettt
gcgcegtage
aagcgtacag
ctttgccaac
ggtacccaac
acagctctac
taggagcgceeo
tttcaataaa
tgccgtetge
cagggacacg
cggecageteg
gtcgggegee
atacacaggg
gcIcttgteg
caactttggt
ccgtagtgge
aaaagecttg
gcaagacttg
gtcggtgttyg
gctagactgce
gtgcteetta
gcageggtge
aaacgactgc
ggtgaaggtc
cagagecttce
gtacttgtcc
cacactcage
ctcttgegte
cttacctect
cgecacatct
gggcttggga
ggtegatgge

agatttgcaa
tagaaccagqg
aattattgaa
tgtgattazt
ggaaaaagat
catggaaatc
gtatttgcecc
cacctacgac
ccttggagcea
caatgctgge
catccaggtg
cacctacgag
tgacctaagg
cttcceccatg
cgaccagtce
cgctaccaac
cttcacgege
cacctactct
gaaggtggcc
ccccaacgag
taacatgacc
gggertetat
gcccatgage
cctacaccaa
acaggectac
tacccagaaa
tatgtccatg
cgcgetagac
gtttgaagtc
gtacctgege
acaacagctg
ggttgtgggc
cacaagctcg
atggectttyg
tctgaccage
gccattgcett
gggcecaact
tggceccaaa
tccatgectca
agcttectygg
acttctrttt
ggcaaatgcet
gccgtttaaa
ttgcgatact
gtgaagtItt
gatatcttga
ttgcagcact
gagatcagat
agctgecttc
atcaaaaggt
atctgettaa
ccggaaaact
gagatctgca
tccttcageg
tttatcataa
agccacaacg
aggtacgect
agctgcaacc
acttggtcag
atcagcgege
gggttcatca
cgcataccac
ttgccatget
tctoctttett
gaagggceget
cgegggctyg

gacagaaaca
tacttttcta
aatcatggaa
acagagactc
gctacagaat
aatctaaatg
gacaagctaa
tacatgaaca
cgetggteee
ctgegetace
cctcagaagt
tggaacttca
gttgacggag
gcccacaaca
tttaacgact
gtgcccatat
cttaagacta
ggctctatac
attacctttyg
tttgaaatta
aaagactggt
atcccagaga
cgtcaggtgg
cacaacaact
cctgctaact
aagtttcttt
ggcgcactea
atgacttttg
tttgacgtgg
acgcccttct
ccgecatqyg
catatttttt
cctgcgecat
cctggaacce
gactcaagca
ctteccecga
cggrcgecty
crcccatgga
acagtcccea
agcgecactc
gtcacttgea
ttratttgta
aatcaaaggyg
ggtgtttagt
cactccacag
agtcgoagtt
ggaacactat
ccgegtecag
ccaazaaggg
gaccgtgcco
aagccacctg
gattggccgg
ccacatttcg
cgegctgeec
tgetteegtg
cgcageccgt
gcaggaatcg
cgeggtgcte
gcagtagtte
gegcagecte
ccgtaattte
gcgecactgg
tgattagcac
cctegetgte
tctttttett
gtgtgcgcgg

cagagcttte
tgtggaatca
ctgaagatga
ttaccaaggt
tttcagataa
ccaacctgtg
agtacagtcc
agegagrgge
ttgactatat
gctcaatgtt

ctttgeecat
ggaaggatgt
ccagcattaa
cecgeerecac
atctcteege
ccatecccte
aggaaacccc
cctacctaga
actcttctgt
agcgctcagt
tcctggtaca
gctacaagga
tggatgatac
ctggatttgt
tcoceetatce
gcgatcgeac
cagacctggg
aggtggatce
tccgtgtgea
cggceggeaa
ctceagtgag
gggcacctat
agtcaatacg
gcactcaaaa
ggtttaccag
ccgetgtata
tggactattic
tcacaaccce
ggracagcee
gccctactte
aaacatgtaa
cactctcggg
gtrctgecge
gcrccactta
gcrgegeace
ggggecteey
cagcgeceggg
gtcctcoegeg
cgcgtgececa
ggtctgggcy
agectttgeg
acaggccgcyg
geccecacegg
gttttcgete
tagacactta
gggctcgtga
ccecatcatce
ctegtteage
gaagttcgee
catgcectte
actttccget
gtcgtcttca
cggtgggttg
cacgattacc
cttgggcgca
caccagegeg
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ataccagctt

ggctgttgac

acttccaaat

aaaacctaaa

aaatgaaata

gagaaatttc
trccaacgta

ggcteccggg
ggacaacgtc
gctgggeaat
taaaaacctc
taacatggtt
grttgatage
gcrtgaggee
cgccaacatg
ccgeaactgg
atcactgggce
tggaaccttt
cagctggect
tgacggggag
aatgctagct
ccgeatgtac
taaatacaag
tggctacett
gctratagge
cctttggege
ccaaaacctt
catggacgag
ccggeegeac
cgccacaaca
caggaactga
gacaagcget
gccggtogeg
acatgctacc
tttgagtacg
acgetggaaa
tgctacatgt
accatgaacc
accctgegte
cgcagecaca
aaataatgta
tgattattta
gcategetat
aactcaggcea
atcaccaacg
cecetgegege
tggtgcacge
ttgctcaggg
ggctttgagt
ttaggataca
ccttcagaga
tcgtgcacge
ttcttcacga
gtcacatcca
agctegectt
tgcrtgtagg
gtcacaaagqg
caggtctrge
tttagatcgt
tcccacgeag
tecgetggget
ttcagcegee
ctgaaaccea
tctggtgatg
atggccaaat
tettgtgatg
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ttgcttgatt
agctatgatc
tactgctttc
acaggtcagg
agagttggaa
ctgtacteca
&aaaatttctg
ttagtggact
aacccattta
ggtcgctatg
cttetectge
ctgecagaget
atttgccttt
atgcttagaa
ctctacccta
gcggetttee
tcgggcetacg
tacctcaacc
ggcaatgacc
ggttacaacg
aactacaaca
tccttettta
gactaccaac
gcceccacca
aagaccgcag
estececattet
ctctacgcca
cccaccette
cgecggegeea
taaagaagca
aagceccattgt
ttccaggett
agactgggqgg
tctttgagcc
agtcactcct
agtccaccca
ttectecacge
ttattaccqgy
gcaaccagga
gtgcgcagat
ctagagacac
cceecaceet
gecgecactgy
caaccatecg
cgtttagcag
gcgagtrgeg
tggccageac
cgaacggagt
tgcactcgca
gcgeectgcat
agaacatgcc
agcaccttge
tecttggectt
tttcaatcac
cgatctcage
tcacctetge
tettgttget
atacggcege
tatccacgtg
acacgatcgg
cttecctotte
gcactgtgceg
ccatttgtag
gcgggegete
ccgecgecga
agtcttcete

19860
19820
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640
20700
20760
20820
20880
20840
21000
21060
21120
21180
21240
21300
21360
21420
21480
21540
21600
21660
21720
21780
21840
21900
21860
22020
22080
22140
22200
22260
22320
22380
22440
22500
22560
22620
22680
22740
22800
22860
22920
22980
23040
23100
23160
23220
23280
23340
23400
23460
23520
23580
23640
23700
23760
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gtccteggac tegatacgce goctcatccg cttttttggg ggegeccggg gaggeggegg 23820
cgacggggac ggggacgaca cgtcctccat ggttggggga cgtcgcgecg caccgegtce 23880
gcgetcgggg gtggtttege gotgotecte tteccgactyg gecatttect tctcctatag 23840
gcagaaaaag atcatggagt cagtcgagaa gaaggacagc ctaaccgccc cctctgagtt 24000
cgccaccacc goctccaccg atgeegecaa cgegectace acctteceeg tcgaggeace 24060
ccegettgag gaggaggaag tgattatcga geaggaccca ggttrtgtaa gcgaagacga 24120
cgaggaccge tcagtaccaa cagaggataa aaagcaagac caggacaacg cagaggcaaa 24180
cgaggaacaa gtcgggcggg gggacgaaag geatggegac tacctagatg tgggagacga 24240
cgtgctgttg aagcatctge agcgccagtg cgecattatc tgcgacgegt tgcaagagceg 24300
cagcgatgtg ccectcgeca tageggatgt cagecttgec tacgaacgec acctattctc 24360
accgegegta ccccccaaac gccaagaaaa cggcacatge gageccaacc cgcgectcaa 24420
ctrctacccc gtatttgccg tgecagaggt gettgocacc tatcacatct ttttccaaaa 24480
ctgcaagata cccctatcct gccgtgccaa ccgcagecga goggacaage agetggectt 24540
gcggcaggge gotgtcatac ctgatatcgc ctcgctcaac gaagtgecaa aaatctttga 24600
gggtcttgga cgcgacgaga agegcgegge aaacgctctg caacaggaaa acagcgaaaa 24660
tgaaagtcac tctggagtgt tggtggaact €gagggtgac aacgcgegec tagecgtact 24720
aaaacgcage atcgaggtca cccactttgc ctacccggca cttaacctac cccccaaggt 24780
catgagcaca gtcatgagtg agctgatcgt gegecgtgeg cagcccctgg agagggatge 24840
aaatttgcaa gaacaaacag aggagggect acccgeagtt ggegacgage agctagegeg 24900
ctggettcaa acgegegage ctgccgactt ggaggagcga cgcaaactaa tgatggccge 24960
agtgctcgtt accgtggagc ttgagtgcat gcageggtte tttgetgacc cggagatgca 25020
gcgeaagcta gaggaaacat tgcactacac ctttegacag ggotacgtac geocaggectg 25080
caagatctcc aacgtggagce tctgcaacct ggtctectac cttggaattt tgcacgaaaa 25140
ccgoettggg caaaacgtge ttcattccac getcaaggge gaggcgegee gogactacgt 25200
ccgogactge gtttacttat ttctatgera caccrggcag acggccatgg gogtttggca 25260
gcagtgcttg gaggagtgca acctcaagga gotgcagaaa ctgetazage aaaacttgaa 25320
ggacctatgg acggcctica acgagegetc cgtggocgeg cacctggegg acatcatttt 25380
ccccgaacge ctgcttaaaa ccctgcaaca gggtctgeca gacttcacca gtcaaageat 25440
gttgcagaac tttaggaact ttatcctaga gcgctcagga atcttgcccg ccacctgctg 25500
tgcacttcct agcgactttg tgcccattaa gtaccgcgaa tgccctccge cgetttgggg 25560
ccactgctac cttotgeagc tagecaacta ccttgectac cactctgaca taatggaaga 25620
cgtgagcggt gacggtctac tggagtgtca ctgtcgetge aacctatgca cccegcaccg 25680
ctccctggtt tgeaattcge agcotgcottaa cgaaagtcaa attatcggta cctttgaget 25740
gcagggtcce tcgectgacg aaaagtccge ggetccgggg ttgaaactea cteegggget 25800
gtggacgtcg gettaccttc gcaaatttgt acctgaggac taccacgccce acgagattag 25860
gttctacgaa gaccaatccc goccecgecaaa tgcoggagett accgecrgcg tcattaccea 25920
gggccacatt cttggecaat tgcaagecat caacaaagec cgccaagagt ttctgcetacg 25980
aaagggacgg ggggtttact tggaccceca gtccggegag gagcetcaacc caatcceeec 26040
gecgeeogeag cocctatcage ageagecgcg ggcccttget tcccaggatg geacccaaaa 26100
agaagctgca gotceegecg ccacccacgg acgaggagga atactgggac agtcaggcag 26160
aggaggtttt ggacgaggag gaggaggaca tgatggaaga ctgggagagc cragacgagg 26220
aagcttcega ggtcgaagag gtgtcagacg aaacaccgtc accctcggtc geattcccct 26280
cgccggegee ccagaaatcg gcaaccggtt ccageatgge tacaacctec gotectcagg 26340
cgecgeegge actgcecegtt cgocgaccca accgtagatg ggacaccact ggaaccaggg 26400
ccggtaagtc caagcagccg ccgccgttag coccaagagea acaacagego caaggetace 26460
gctcatggeg cgggcacaag aacgecatag btgcttgctt gcaagactgt gggggcaaca 26520
tetecttcgc CCGCCgeLLt CLICctctacc atcacggegt ggccttcece cgtaacatec 26580
tgcattacta ccgtcatctc tacagcccat actgcaccgg cggcagoggc agcggeagea 26640
acagcagcgg ccacacagaa gcaaaggcga ccggatagca agactctgac aaageccaag 26700
aaatccacag cggeggcagce agcaggagga ggagegetge gtctggcgec caacgaacce 26760
gtatcgacce gcgagcttag aaacaggatt tttcccactc tgtatgctat atttcaacag 26820
agcaggggcc aagaacaaga gctgaaaata aaaaacaggt ctctgegate cctcacccge 26880
agctgcctgt atcacaaaag cgaagatcag ctteggcgea cgotggaaga cgcggaggct 26940
ctcttcagta aatactgcge gotgactctt aaggactagt ttegegeect ttetcaaatt 27000
taagcgcgaa aactacgtca tctccagegg ccacacccgg cgocagcace tgtcgtecage 27060
gccattatga gcaaggaaat tcccacgecc tacatgtgga gttaccagcc acaaatggga 27120
cttgcggetg gagetgecca agactactca acccgaataa actacatgag cgegggacce 27180
cacatgatat cccgggtcaa cggaatccge geccaccgaa accgaattct ctiggaacag 27240
gcggetatta cocaccacace tcegtaataac cttaatcccc gtagttggec cgetgecctg 27300
gtgtaccagg aaagtcccgc tcccaccact gtggtacttc ccagagacge ccaggccgaa 27360
gttcagatga ctaactcagg ggcgecagcett gegggegget ttcgtcacag ggtgeggteg 27420
ccegggeagg gtataactca cctgacaatc agagggcgag grattcaget caacgacgag 27480
tcggtgaget cctcgettgyg tctccgtecg gacgggacat ttcagategy cggegeegge 27540
cgtccttcat tcacgectcg tcaggcaatc ctaactctge agacctegtc ctctgageeg 27600
cgctctggag geattggaac tctgcaattt attgaggagt ttgtgccatc ggtcracttt 27660
aaccccttct cgggacctce cggecactat ccggatcaat ttattcctaa ctttgacgeg 27720
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gtaaaggact cggcggacgg ctacgactga atgttaagtg gagaggcaga gcaactgege 27780
ctgaaacacc tggtccactg tcgocgecac aagrgetttg ccegegactc cggtgagrtt 27840
tgctactttg aattgcccga ggatcatate gagggcccgg cgcacggegt ceggeottace 27900
gcccagggag agottgeccg tagectgatt cgggagttta cccagegece cctgotagtt 27960
gagcgggaca ggggaccctg tgttctcact gtgatttgca actgtcctaa ccttggatta 28020
catcaagatc tttgttgeca tctctgtget gagtataata satacagaaa ttaaaatata 28080
ctggggctee tatcgccatc ctgtaaacge caccgtettc acccgeccaa gcaaaccaag 28140
gcgaacctta cctggtactt ttaacatctc tccctctgtg atttacaaca gtttcaacce 28200
agacggagtg agtctacgag agaacctctc cgagetcage tactccatca gaaaaaacac 28260
caccctecctt acctgecggg aacgtacgag tgegtcaccg gecgetgeac cacacctace 28320
gcctgacegt aaaccagact ttitccggac agacctcaat aactctgttt accagaacag 28380
gaggtgagct tagaaaaccc ttagggtatt aggccaaagg cgcagetact gtggggttta 28440
tgaacaattc aagcaactct acgggctatt ctaattcagg tttctctaga agtcaggctt 28500
cctggatgtc agcatctgac ttfggeccage accetgtleccg cggatttgtt ccagtccaac 28560
tacagcgacc caccctaaca gagatgacca acacaaccaa cgeggecgcc getaccggac 28620
ttacatctac cacaaataca ccccaagttt ctgcectttgt caataactgg gataacttgg 28680
gcatgtggtg gttctecata gogottatgt ttgtatgect tattattatg tggetcatct 28740
gctgectaaa gcgcaaacgc goccgaccac ccatctatag tceccatcatt gtgotacace 28800
caaacaatga tggaatccat agattggacg gactgaaaca catgtLcttt tcteottacag 28860
tatgattaaa tgagatctag aaatggacgg aattattaca gagcagcgcc tgctagaaag 28520
acgcagggca goggccgage aacagcgcat gaatcaagag ctccaagaca tggttaasctt 28980
gcaccagtgc aaaaggggta tcttttgtct ggtaaagcag geccaaagtca cctacgacag 29040
taataccacc ggacaccgcc ttagctacaa gttgccaacc aagcgtcaga aattggtggt 29100
catggtggga gaaasgccca ttaccataac tcagcactcg gtagaaaccg aaggctgeat 29160
tcactcacct tgtcaaggac ctgaggatct ctgcaccctt attaagaccc tgtgeggtet 29220
caaagatctt attcccttta actaataaaa aaaaataata aagcatcact tacttaaaat 29280
cagttagcaa atttctgtce agtttattca goagcaccte cttgeectcc tcccagetet 29340
ggtattgcag cttcctcctg getgcaaact ttctccacaa tctaaatgga atgtcagttt 29400
cctectgttc ctgtecatec gcacccacta tetteatgtt gttgcagatg aagcgegeaa 29460
gaccgtctga agataccttc aaccecgtgt atccatatga cacggaaacc ggtcctccaa 29520
ctgtgccttt tcttactcet ccctttgtat cccccaatgyg gtttcaagag agtccccectg 29580
gggtactcte tttgcgocta tcegaacctc tagttacctc caatggcatg cttgcgctca 29640
aaatgggcaa cggcctctct ctggacgagg ccggcaacct tacctcccaa aatgtaacca 29700
ctgtgageee acctctcaaa aaaaccaagt caaacataaa cctggaaata tctgcaccce 29760
tecacagttac ctcagaagec ctaactgtgg ctgecgeege acctctaatg gtegegggea 29820
acacactcac catgcaatca Caggccccege taaccgtgca cgactccaaa cttagcattg 29880
ccacccaagg acccctcaca gtgtcagaag gaaagctagec cctgcaaaca teaggeccee 29940
tcaccaccac cgatagcagt acccttacta tcactgccte acccccteta actactgeca 30000
ctggtagctt gggcattgac ttgaaagagc ccatttatac acaaaatgga aaactaggac 30060
taaagtacgg ggctcctttg catgtaacag acgacctaaa cactttgacc gtagcaactg 30120
gtccaggtgt gactattaat aatacttcct tgcaaactas agttactgga gocttgggtt 30180
ttgattcaca aggcaatatg caacttaatg tagcaggagg actaaggatt gattctcaaa 30240
acagacgcct tatacttgat gttagttatc cgtttgatgc tcaasaccaa ctaaatctaa 30300
gactaggaca gggccctcett tttataaact cagcccacaa cttggatatt aactacaaca 30360
aaggcctita cttgtttaca gcottcaaaca attccasaaa gettgaggtt aacctaagcs 30420
ctgecaaggg gttgatgttt gacgctacag ccatagccat taatgcagga gatgggettg 30480
satttggtic acctaatgca ccaaacacaa alCccCCicaa aacaaaaatt ggccatggece 30540
tagaatttga ttcaaacaag gctatggttc ctaaactagg aactggectt agttttgaca 30600
gcacaggtgc cattacagta ggaaacaaaa ataatgataa gctaactttg tggaccacac 30660
cagctccatc tcctaactgt agactaaatg cagagaaaga tgctaaactc actttggtct 30720
taacaaaatg tggcagtcaa atacttgcta cagtttcagt ttrggetgtt aaaggeagtt 30780
tggctccaat atctggaaca gttcaaagtg ctcatcttat tataagattt gacgaaaatg 30840
gagtgctact asacaattcce ttcectggacc cagaatattg gaactttaga aatggagatc 30900
ttactgaagg cacagcctat acaaacgctg ttggatttat goctaaccta tcagcttatc 30960
caaaatctca cggtaaaact gccaaaagta acattgtcag tcaagtttac ttaaacggag 31020
acaaaactaa acctgtaaca ctaaccatta cactaaacgg tacacaggaa acaggagaca 31080
caactccaag tgcatactct atgtcatttt catgggactg gtctggccac aactacatta 31140
atgaaatatt tgccacatcc tcttacactt ttrtcatacat tgcccaagaa taaagaatcg 31200
tttgtgttat gtttcaacgt gtttattttt caattgcaga aaatttcaag tcatttrtca 31260
trcagtagta tagccccace accacatagc ttatacagat caccgtacct taatcaaact 31320
cacagaaccc tagtattcaa cctgccacct cectcccaac acacagagta cacagtectt 31380
tctcceegge tggocttaaa aagcatcata tcatgggtaa cagacatatt cttaggtgtt 31440
atattccaca cggtttcctg tcgagecaaa cgcrcatcag tgatattaat aaactccccg 31500
ggcagctcac ttaagttcat gtegctgtcc agctgctgag ccacaggetg ctgtccaact 31560
tgcggttget taacgggegg cgaaggagaa gtccacgect acatgggggt agagtcataa 31620
tcgtgeatca ggatagggecg gtggtgctge agcagegege gaatsaactg ctgccgecge 31680
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cgecrecgtec tgcaggaata caacatggca gtggtctcct cagcgatgat tcgcaccgcc 31740
cgcagcataa ggegecttgt cctccgggca cageagegea cecctgatctc acttaaatca 31800
gcacagtaac tgcagcacag caccacaata ttgttcaaaa tcccacagtg caaggcgcetg 31860
tatccaaagc tcatggceggg gaccacagaa cccacgtggc catcatacca caagcgeagq 31920
tagattaagt ggcgacccct cataaacacg ctggacataa acattacctc ttttggeatg 31980
ttgraattca ccaccteceg gtaccatata aacctctgat taaacatgge gccatccacc 32040
accatcctaa accagetggc caaaacctge ccgecggeta tacactgcag ggaaccggga 32100
ctggaacaat gacagtggag agcccaggac tcgtaaccat ggatcatcat gctegtcatg 32160
atatcaatgt tggcacaaca caggcacacg tgcatacact tcctcaggat tacaagetce 32220
tcccgegtta gaaccatatc ccagggaaca acceattect gaatcagcgt aaatcccaca 32280
ctgcagggaa gacctcgeac gtaactcacg ttgtgcattg tcaaagtgtt acattcggge 32340
agcageggat gatcctceag tatggtageg cgggtttctg tctcaaaagg aggtagacga 32400
tecctactgt acggagtgeg ccgagacaac cgagatcegtg ttggtegrag tgtcatgcca 32460
aatggaacgc cggacgragt catatttcct gaagcasaac caggtgcggg cgtgacaaac 32520
agatctgegt cteeggtcto gecgettaga tcgotetgtg tagragttgt agtatatcca 32580
ctctctcaaa geatceagge gecccctgge ttegggtret atgtaaactc cttcatgcge 32640
cgctgccctg ataacatcca ccaccgcaga ataagccaca cccagecaac ctacacattce 32700
gtrctgegag teacacacgg gaggagegyg aagagctyga agaaccatgt ttrttttttt 32760
attccaaaag attatccaaa acctcaaaat gaagatctat taagtgaacg cgctcececte 32820
cggtggcgtg gtcaaactct acagccaaag aacagataat ggcatttgta agatgttgca 32880
caatggcttc caaaaggcaa acggccctea cgtccaagtg gacgtaaagg ctaaaccctt 32940
cagggtgaat ctcctctata aacattccag caccttcaac catgcccaaa taattcetcat 33000
ctcgecacct tctcaatata tctctaagea aatcccgaat attaagtceg gecattgtaa 33060
aaatctgcte cagagegece tccacctica gcectcaagca gcgaatcatg attgcaaaaa 33120
ttcaggttcc tcacagacct gtataagatt caaaagegga acattaacaa aaataccgcg 33180
atcccgtagg teccttegea gggecagetg aacataatcg tgcaggtctg cacggaccag 33240
cgcggecact tccccgecag gaaccttgac aaaagaacce acactgatta tgacacgcat 33300
actcggagct atgctaacca gcgtagecce gatgtaaget ttgttgcatg ggcggegata 33360
taaaatgcaa ggtgctgctc asaaaatcag gcaaagcete gegcaaaaaa gaaagcacat 33420
cgtagtcatg ctcatgcaga taaaggcagg taagctcegg aaccaccaca gaaaaagaca 33480
ccatttttct ctcaaacatg tctgcgggtt tctgcataaa cacaaaataa aataacaaaa 33540
aaacatttaa acattagaag cctgtcttac aacaggaaaa acaaccctta taagcataag 33600
acggactacg gccatgccgy cgtgaccgta aaaaaactgg tcaccgtgat taaaaagcac 33660
caccgacagc tecteggtca tgtocggagt cataatgtaa gactcggtaa acacatcagg 33720
ttgattcatc ggtcagtgct aaaaagcgac cgaaatagce cgggggaata catacccgea 33780
ggcgtagaga caacattaca geccccatag gaggtataac aaaattaata ggagagaaaa 33840
acacataaac acctgaaaaa CcCCTCCTgCC taggcaaaat agcaccctee cgctccagaa 33900
caacatacag cgcttcacag €ggcageeia acagtcagec ttaccagtaa aaaagaaaac 23960
ctattaaaaa @acaccactc gacacggeac cagctcaatc agtcacagtg taaaaaaggg 34020
ccaagtgcag agcgagtata tataggacta aaaaatgacg taacggttaa agtccacaaa 34080
aaacacccag aaaaccgcac gogaacctac geccagaaac gaaagccaaa aaacccacaa 34140
cttectcaaa tcgtcacttc cgtittecca cgttacgtaa cttcccattt taagaaaact 39200
acaattccca acacatacaa gttactccgc cctaaaacct acgtcacecg cccegttoce 34260
acgeccegeg ccacgtcaca aactccaceC cctcattatc atattggett caatccaaaa 34320
taaggtatat tattgatgat g 34341

<210> 3

<211> 33699

<212> DNA

<213> Adenovirus subgroup C

<400> 3

catcatcaat aatatacett attttggatt gaagccaata tgataatgag ggggtggagt 60
ttgtgacgty gcgeggggcy tgggaacggyg gegggrgacyg tagtagtgtg gcggaagtgt 120
gatgttgcaa gtgtggcgga acacatgtaa gcgacggatg tggcaaaagt gacgtttttg 180
gtgtgcgeeg gtgtacacag gaagtgacaa ttttcgegeg gttrtaggcg gatgttgtag 240
taaatttggg cqtaaccgag taagatttgg ccattttege gggaaaactg aataagagga 300
agtgaaatct gaataatttt gtgttactca tagcgcgtaa tatttgtcta gggccgeggg 360
gactttgacc gtttacgtgg agactcgccc aggtgttttt ctcaggtgtt ttccgegtte 420
cgggtcaaag ttggegtttt attattatag tcagetgacg tgtagtgtat ttatacecegg 480
tgagttectc aagaggccac tcttgagtge cagcgagtag agttrtctcc tccgagccge 540
tccgacaccg ggactgaaaa tgagacatat tatctgccac ggaggtgtta ttaccgaaga 600
aatggccgec agtcttttgg accagetgat cgaagaggta ctggctgata atcttccacc 660
tccragceat tttgaaccac ctacccttca cgaactgtat gatttagacg tgacggccce 720
cgaagatcce aacgaggagg cggtttcgca gatttttccc gactctgtaa tgttggeggt 780
gcaggaaggg attgacttac tcacttttcc gecggegece ggttctccgg agecgectea 840
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cctitcecgy cagcccgage agecggagca gagagecttg ggtccggttt ctatgccaaa 900

ccttgtaccg gaggtgatcg atcttacctg ccacgaggct ggetttecac ccagtgacga 960

cgaggatgaa gagggtgagg agtttgtgtt agattatgtg gagcaccccg ggeacggttg 1020
caggtcttgt cattatcacc ggaggaatac gggggaccca gatattatgt gttcgctttg 1080
ctatatgagg acctgtggca tgtttgtcta cagtaagtga aaattatggg cagtgggtga 1140
tagagtgg:g ggtttggtgt ggtaattttr tttttaattt ttacagtttt gtggtttaaa 1200
gaattttgta ttgtgatttt tttazaaggt cctgtgtctg aacctgagcc tgagcccgag 1260
ccagaaccgg agectgcaag acctacccge cgtcctaaaa tggegoctge tatcctgaga 1320
cgcecgacat caectgtgte tagagaatge aatagtagta cggatagctg tgactccggt 1380
ccttctaace cacctcctga gatacacccyg ghtggtcccge tgtgocccat taaaccagtt 1440
gccgtgagag ttggtgggeg tcgccagget gtggaatgta tcgaggactt gettaacgag 1500
cctgggeaac ctttggactt gagctgtaaa cgccccagge cataaggtgt aaacctgtga 1560
ttgegtgtgt ggttaacgec tttgrttgct gaatgagttg atgtaagttt aataaagggt 1620
gagataatgt ttaacttgca tggcgtgtta aatggggegg ggcttaaagg gtatataatg 1680
cgcegtggge taatcttggt tacatctgac ctcatggagg cttgggagtg tttggaagat 1740
trttetgctg tgcgtaactt getggaacag agotctaaca gtacctcttg gttttggagg 1800
tttotgtggg getcatccca ggcaaagtta gtctgeagaa ttaaggagga ttacaagtgg 1860
gaatttgaaq agcrtttgaa atcctgtggt gagetgtttg attctttgaa tctgggteac 1920
caggcgettt tccaagagaa ggtcatcaag actttggatt tttccacace ggggegeget 15980
gcggctgetg ttgetktttt gagttttata aaggataaat ggagcgaaga aacccatetg 2040
agcggggggt acctgetgga ttttctggec atocatctgt ggagageggt tgtgagacac 2100
aagaatcgcc tgctactgtt gtettccogtc cgcceggega taataccgac ggaggageag 2160
cagcagcagc aggaggaage caggcggegg cggcaggagc agageccatyg gaacccgaga 2220
accggeetgg accctcggga atgaatgttg tacaggtgge tgaactgtat ccagaactga 2280
gacgcatttt gacaattaca gaggatggge aggggctaaa gggggtaaag agggageggy 2340
‘gggcttgtga ggctacagag gaggctagga atctagettt tagcttaatg accagacacc 2400
gtcctgagtyg tattactttt caacagatca aggataattg cgctaatgag cttgatctgc 2460
tggcgcagaa ctattccata gagcagctga ccacttactg getgcagcea ggggatgatt 2520
ttgaggaggc tattagggta tatgcaaagg tggcacttag gccagattgc aagtacaaga 2580
tcagcaaact tgtaaatatc aggaattgtt gctacatttc tgggaacggg gccgaggrgg 2640
agatagatac ggaggatagg gtggccttta gatgtagcat gataaaratg tggccggggg 2700
tgcttggecat ggacggggtg gttattatga atgraaggtt tactggccce aattttageg 2760
gtacggtttt cctggccaat accaacctta tectacacgg tgtaagcttc tatgggttta 2820
acaétacctg tgtggaagece tggaccgatg taagggttcg gqgctgtgcb ttttactget 2880
gctggaaggg ggtggrgtgt cgecccaaaa goagggettc aattaagaaa tgectetttg 2940
aaaggtgtac cttgggtatc ctgtctgagg gtaactccag ggtgcgecac aatgtggect 3000
ccgactgtgg ttgcttcatg ctagtgaaaa gegtggetgt gettaagcat aacatggtat 3060
gtggcaactg cgaggacagg gcctctcaga tgctgacctg ctcggacgge aactgtcacc 3120
tgctgaagac cattcacgta gccagccact ctcgcaagge crggecagtg tttgagcata 3180
acatactgac ccgctgttee ttgcatttgg gtaacaggag gggggtgttc ctaccttacc 3240
aatgcaattt gagtcacact aagatattge ttgagcccga gagcatgtcc aaggtgaacc 3300
tgaacggggt gtttgacatg accatgaaga tctggaaggt getgaggtac gatgagaccc 3360
gcaccaggty cagaccctge gagtgtggcg gtaaacatat taggaaccag ccetgtgatge 3420
tggatgtgac ¢gaggagetg aggcccgatc acttggtget ggectgeacc cgegctgage 3480
ttggctctag cgatgaagat acagattgag gtactgaaat gtgtgggcgt ggcttaaggg 3540
toggaaagaa tztataaggt ggoggtctta tgtagttttg tatctgtttt gcagcagecg 3600
ccgecgecat gagcaccaac Tcgtttgatg gaageattgt gagetcatat ttgacaacgc 3660
gcatgcccce atgggccggg grgegtcaga atgtgarggg ctccageatt gatggtegece 3720
ccgtcctgee cgcaaactct actaccttga cctacgagac cgtgretgga acgecgtigg 3780
agactgcagc ctecg c gctt ct cgceegeggg attgtgactg 3840
actttgcttt cctgagceeg cttgcaagea gtgcagettc cegttcatcc geccgcgatg 3900
acaagttgac ggctcttttg gcacaattgg attctttgac ccgggaactt aatgtcgttt 3960
ctcagcagct gttggatctg cgccagcagg tttetgecct gaaggettce tcccctccca 4020
atgcggttta aaacataaat aaaaaaccag actctgtttg gatttggatc aagcaagtgt 4080
cttgetgtct ttatttaggg gtrttgogeg cgeggtagge ccgggaccag cggtcteggt 4140
cgttgagggt cctgtgtatt ttttccagga cgtggtaaag gtgactctgg atgttcagat 4200
acatgggcat aagccegtct ctggggtgga ggtagcacca ctgcagagct tcatgcetgeg 4260
gggtggtgtt gtagatgatc cagtcgtagc aggagcgctg ggegtggtge ctaaaaatgt 4320
ctttcagtag caagctgatt gccaggggea ggeccttggt gtaagtgttt acaaageggt 4380
taagctggga tgggtgcata cgtggggata tgagatgcat cttggactgt atttttaggt 4440
tggctatgtt cccagccata tccctceggg gattcatgtt gtgcagaace accagcacag 4500
tgtatccggt gcacttggga aatttgtcat gtagettaga aggaaatgeg tggaagaact 4560
tggagacgcc cttgtgacct ccaagatttt ccatgcattc gtccataatg atggcaatgg 4620
gcccacgggc 9gcggectgg gogaagatat ttctgggatc actaacgtca tagttgtgtt 4680
ccaggatgag atcgtcatag gecattttta caaagcgegg geggagggtg ccagactgeg 4740
gtataatggt tccatccgge ccaggggegt agttaccctc acagatttge atttcccacg 4800
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ctttgagttc agatgggggg atcatgtcta cctgcgggge gacgaagaaa acggtttecg 4860
gggtagggga gatcagctgg gaagaaagca ggttcctgag cagctgegac ttaccgeage 4920
cggtgggece gtaaatcaca cctattaceg ggtgcaactg gtagttaaga gagctgcage 4980
tgccgtcatc cctgageagg ggggccactt cgttaageat gtcectgact cgcatgtttt 5040
ccctgaccaa atcecgecaga aggegcotege cgeccagega tageagttct tgcaaggaag 5100
caaagttttt caacggtttg agaccgtccg ccgtaggeat gettttgage gtttgaccaa 5160
gcagttccag gcggtcecac agcteggtca cctgctctac ggcatctcga tccagcatat 5220
ctectcgttt cgegggttgg ggcggettte gotgtacgge agtagtcggt getcgtecag 5280
acgggecagg gtcatgtctt tccacgggeg cagggtecte gtcagegtag tctgggtcac 5340
ggtgaagggy tgcgcotccgg getgegeget ggecagggtg cgettgagge tggtcectget 5400
ggtgctgaag cgctgeeggt cttcgecctg cgegteggee aggtagcatt tgaccatggt 5460
gtcatagtcc ageccetecg cggegtggee cttggegege agettgeect tggaggagge 5520
gcegeacgag gggcagtgca gacttttgag ggcgtagagc ttgggcgega gaaataccga 5580
trccggggag taggcatccg cgecgcagge ¢ccgcagacg gtctcgeatt ccacgageca 5640
ggtgagetct ggccgttcgg ggtcaaaaac caggtttecc ccatgetttt tgatgegttt 5700
cttacctctg gtttccatga gccggtgtcc acgctcggtg acgaaaagge tgtccgtgte 5760
cecgtataca gacttgagag gectgtccte gagcggtgtt ccgeggtect cctcgtatag 5820
aaactcggac cactctgaga caaaggctcg cgtccaggee agcacgaagg aggctaagtg 5880
ggaggggtag cggtcgttgt ccactagggg gtccactcge tccagggtgt gaagacacat 5940
gtcgeeetet tcggeatcaa ggaaggtgat tggtttgtag gtgtaggcca cgtgaccggg 6000
tgttcctgaa ggggggetat aaaagggggt gggggegcgt togtectcac totctteege 6060
atcgctgtct gcgagggeca getgttgggg tgagtactce ctctgaaaag cgggcatgac 6120
trctgegeta agattgtcag tttccaaaaa cgaggaggat ttgatattca cctggeecge 5180
gatgatgcct ttgagggtgg ccgcatccat ctggtcagaa aagacaatct ttttgttatc 6240
aagcttggtg gcaaacgacc cgtagagggc gttggacage aacttggega tggagegeag 6300
gotttggttt ttgtegcgat cggegegerne cttggcegeg atgtttaget gcacgtattc 6360
gcgegeaacg caccgceatt cgggaaagac ggtggtgege tcgtcgggea ccaggtgcac 6420
gcgecaaccg cggttgtgea gggtgacaag gtcaacgetg gtggetacct ctccgegtag 6480
gcgetcgttg gtccageaga ggcggecgec cttgegegag cagaatggeg gtagggggtc 65490
tagctgegtc tcgtcegggg ggtetgegre cacggtaaag accccgggea gcaggcegege 6600
grcgaagtag tctatcttge atccttgeaa gtctagegec tgctgccatg cgegggegge 6660
aagcgegege tcgtatgggt tgagtggggg accccatgge atggggtggg tgagcgegga 6720
ggcgtacatg ccgcaaatgt cgtaaacgta gaggggctct ctgagtattc caagatatgt 6780
agggtageat cttccaccge ggatgetgge gcgcacgtaa tcgtatagtt cgtgcgaggg 6840
agcgaggagg tcgggaccga ggttgetacg ggcoggetge teotgetcgga agactatetg 6900
cctgaagatg gcatgtgagt tggatgatat ggttggacge tggaagacgt tgaagctgge 6360
guctgtgaga cctaccgegt cacgcacgaa ggaggcgtag gagtcgegca gettgrttgac 7020
cagetcggeg gtgacctgea cgtctaggge gcagtagtcee agggetrcot tgatgatgtc 7080
atacttatcc tgtccctttt ttttccacag ctcgeggttg aggacaaact cttcgeggte 7140
tttccagtac tcttggatcg gaaacccgtc ggectccgaa cggtaagage ctagcatgta 7200
gaactggttg acggcctggt aggcgcagea teccttttct acgggtageg cgtatgcctg 7260
cgcggecttc cggagegagg tgtgggtgag cgcaaaggtg tccctgacca tgactttgag 7320
gtactggtat ttgaagtcag tgtcgtcgca tccgeccige tcccagagca aaaagteegt 7380
gcgetttttg gaacgeggat ttggcaggge gaaggtgaca tcgttgaaga gtatctttee 7440
cgecgegagge ataaagttgc gtgtgatgcg gaagggtcocc ggoacctcgy aacggetgrt 7500
aattacctgg gcggcgagea cgatctcgtc aaagecgtty atgttgtgge ccacaatgta 7560
aagttccaag aagcgcggga tgcccttgat ggaaggcaat tttttaagtt cctegtaggr 7620
gagctcttca ggggagctga geccgtgetc tgaaagggec cagtctgcaa gatgagggtt 7680
ggaagcgacg aatgagctcc acaggtcacg ggccattage atttgcaggt ggtcgcgaaa 7740
ggtectaaac tggcgaccta tggccatttt ttctggggtg atgcagtaga aggtaagcgg 7800
gtettgttce cageggtcce atccaaggtt cgcggctagg totcgegegy cagtcactag 7860
aggctcatct ccgecgaact tcatgaccag catgaaggge acgagctgct tcccaaagge 7920
ccccatccaa gtataggtct ctacatcgta ggtgacaaag agacgctcgg tgcgaggatg 7980
cgagccgate gggaagaact ggatctcccg ccaccaattg gaggagtgge tattgatgrg 8040
gtgaaagtag aagtccctge gacgggccga acactegtge tggettttgt aaaaacgtgc 8100
gcagtactgg cagcggtgca cgggctgtac atcctgeacy aggttgacct gacgaccgeg 8160
cacaaggaag cagagtggga atttgagccc ctcgectgge gggtttgget ggtggtctte 8220
tactrcggct gettgtoctt gaccgtctgg ctgctegagg ggagttacgg tggatcggac 8280
caccacgeeg cgcgageeca aagtccagat gtccgegege ggeggtegga gottgatgac 8340
aacatcgcge agatgggage tgtccatggt ctggagetec cgcggegtca ggtcaggegg 8400
gagctcctge aggtttacct cgcatagacg ggtcagggceg cgggctagat ccaggtgata B460
cctaatttce aggggctggt tggtggcgge gtogatgget tgcaagaggc cgcatccecg 8520
cggcgegact acggtacege geggcgggeg gtgggcegeg ggggtgtect tggatgatge 8580
atctaaaagc ggtgacgegg gcgageccce ggaggtaggg ggggetcecgg accegecgyy 8640
agagggggca ggggcacgte ggcgecgege gogggeagga gotggtgcty cgegegtagg 8700
trgerogoga acgcgacgac geggeggtty atctcctgaa tectggecgect ctgegrgaag 8760
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acgacgggec cggtgagett gagcctgaaa gagagttcga cagaatcaat ttcggtgtcg 8820
ttgacggcgg cctggcgcaa aatctectge acgtotectg agttgtcttg ataggcgatc 8880
tcggccatga actgctcgat ctrttectce tggagatctc cgegtcegge tcgetecacy 8940
gtggcggega ggtcgttgga aatgegggce atgagcetgeg agaaggogtt gaggectcec 9000
tegttccaga cgcggctgta gaccacgece CCLLcggear cgegggegeqg catgaccacc 9060
tgegegagat tgagctccac gtgccgggeg aagacggegr agtttegeag gegetgaaag 3120
aggragttga ggatggtggc ggtgtgttct gccacgaaga agtacataac ccagegrege 9180
aacgtggatt cgttgatatc ccccaaggec tcaaggeget ccatggectc gtagaagtee 9240
acggcgaagt tgaaaaactg ggagtrgcgc gccgacacgg ttaactectc ctccagaaga $300
cggatgagct cggcgacagt gtcgegcace tcgegetcaa aggetacagg ggcoctcttet 9360
rottcttcaa tctcctettc cataagggec tccccttett cttettcrgg cggeggtggg 9420
ggagggggga cacggceggcyg acgacggcgc accgggaggc ggtcgacaaa gcgctcegate 3480
atetccccge ggcgacggeg catggtctey gtgacggcge ggeegttete geogggggege 9540
agttggaaga cgccgccegt catgteccgg ttatgggttyg gcgggggget gccatgegge 3600
agggatacgg cgctaacgat gcatctcaac aattgttgty taggtactcc gccgccgagg 9660
gacctgageg agtccgeatc gaccggatcg gaaaacctct cgagaaaggc gtctaaccag 9720
tcacagtcgce aaggraggct gagcaccgtyg gcgggeggca gogggeggeg gtcggggtig 9780
tttetggegg aggtgctget gatgatgtaa ttaaagtagy cyggtcttgag acggeggatg 9840
gtcgacagaa gcaccatgtc cttgggtceg gcctgetgaa tgcgcaggey gtcggecatg 99500
ccccaggett cgttttgaca tcggegcagg teotttgragt agtcttgeat gagcctttct 9960
aceggcactt cttcttetee ttectottgt cctgcatcte ttgcatctat cgctgeggeg 10020
gcggeggagt ttggcegtag gtggegeect cttectecca tgegtgtgac cccgaagece 10080
ctcateggct gaagcaggge taggtcggeg acaacgeget cggctaatat ggectgetge 10140
acctgegtga gggragactg gaagtcatcc atgtccacaa agcggtggta tgcgeccgtg 10200
ttgatggtgt aagtgcagtt ggccataacg gaccagttaa cggtctggtg acceggerge 10260
gagagcregg tgtacctgag acgegagtaa gccctegagt caaatacgta gtcgttgcaa 10320
gtccgeacca ggtactggta tcccaccaaa aagtgcggcg gcggerggeg gtagagggge 10380
cagcgtaggg tggccggggc tccegggggcyg agatcttcca acataaggcg atgatatccg 10440
tagatgtacc tggacatcca ggtgatgecy gcggeggtgg tggaggegeg cggaaagtcg 10500
cggacgcggt tccagatgtt gcgcagegge aaaaagtgct ccatggtcgg gacgetctgg 10560
ccggtcagge gegcgoaatc gttgacgetc tagaccgtgc aaaaggagag cctgtaageg 10620
ggcactctte cgtggtetgg tggataaatt cgcaagggta tcatggcgga cgaccggggt 10680
tcgagccecg tatccggeeg tccgeegtga tccatgeggt taccgcecege gtgtcgaacc 10740
caggtgtgcg acgtcagaca acgggggagt getcctttig gctteettec aggegeggeg 10800
gctgetgege tagctttttt ggccactgge cgcgcgcage gtaagcggtt aggctggaaa 10860
gcgaaageat taagtggcte gotccctgta gccggagggt tattttccaa gggttgagte 10920
gcgggaccce cggttcgagt ctcggaccgg ceggactgeg gcgaacgggg gtttgectec 10980
ccgtcatgea agaceccget tgcaaattcc teccggaaaca gggacgagec ccttttrtge 11040
ttttcccaga tgcatceggt gctgcggeag atgegeccee ctecteagea geggcaagag 11100
caagagcegc ggcagacatg cagggcaccc tcecctecte ctaccgcgte aggaggggeg 11160
acatccgegg ttgacgegge agcagatggt gartacgaac ccccgcggcg ccgggcceag 11220
cactacctgg acttggagga gggcegagggce ctgocgegge taggagegec ctctectgag 11280
eggtacccaa gggrgcager gaagcgtgat acgcgtgagg cgtacgtgee gcggcagaac 11340
ctgtttcgcg accgegaggg agaggagecc gagaagatgc gggatcgaaa gttccacgea 11400
gggcgegage tgcggecatgg cctgaatcgc gagcggttge tgcgegagga ggactttgag 11460
cccgacgcge gaaccgggat tagtcccgeg cgegeacacg tggcggeege cgacctggta 11520
accgcatacg agcagacggt gaaccaggag attaactttc aaaaaagctt taacaaccac 11580
gtgcgtacgce trgtggcgeg cgaggaggtyg gctataggac tgatgcatct gtgggacttt 11640
gtaagcgege tggagcaaaa cccaaatage aagccgetca tggegeaget gttocttata 11700
gtgcagcaca gcagggacaa cgaggceattc agggatgcge tgctaaacat agtagagcec 11760
gagggccget ggctgetcga tttgataaac atcctgeaga gcatagtggt gcaggagcge 11820
agcttgagee tggctgacaa ggtggecgec atcaactatt ccatgcttag cctgggcaag 11880
ttttacgcce goaagatata ccatacccct tacgttccca tagacaagga ggtaaagate 11240
gaggggttct acatgcgeat ggcgotgaag gtgettacct tgagcgacga cctgggegtt 12000
tatcgcaacg agegcatcca caaggecgtg agcgtgagec ggcggegcga getcagegac 12060
cgcgagetga tgcacagect gcaaagggeo ctggctggca cgggcagegg cgatagagag 12120
gecgagtect actttgacge gggcgctgac ctgegetggg ccccaageeyg acgcgecctg 12180
gaggcagctg gggceggacc tgggctggeg gtggcacceg cgcgegetgg caacgtceggc 12240
ggcgtggagg aatatgacga ggacgatgag tacgagccag aggacggega gtactaagcg 12300
gtgatgtttc tgatcagatg atgcaagacg caacggaccc ggeggtgcgg geggegetge 12360
agagccagee gtccggectt aactccacgg acgactggeg ccaggtcatg gaccgcatca 12420
tgtcgetgac tgcgegcaat cctgacgcgt tccggcagea gccgcaggee aaccggetct 12480
cegeaattet ggaageggty gtceccggeqge gogcaaacce cacgcacgag aaggtgctgg 12540
cgatcgtaaa cgcgetggce gaaaacaggg ccatceggee cgacgaggec ggectggret 12600
acgacgcget gcttcagege gtggetcgtt acaacagegg caacgtgcag accaacctgg 12660
accggetggt gggggatgtg cgcgaggecg tggcgcageg tgagegegey cageageagg 12720
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gcaacctgge ctccatggtt gcactaaacg ccttectgag tacacagecc gccaacgtge 12780
cgcggggaca ggaggactac accaactttg tgagcgcact gcggotaatg gtgactgaga 12840
caccgcaaag tgaggtgtac cagtctggge cagactattt tttccagace agtagacaag 12900
gcctgcagac cgtaaacctg agccaggett tcaaaaactt gcaggggctg tggggggtyc 125860
gggcreccac aggcgacege gcgaccgtgt ctagcttgct gacgcecaac tcegegectgt 13020
tgctgetget aatagegece ttcacggaca gtggcagcgt gtcccgggac acatacctag 13080
gtcacttgct gacactgtac cgcgaggcca taggtcaggc gcatgtggac gagcatactt 13140
tccaggagat tacaagtgtc agccgegege tggggcagga ggacacgggc agcectggagg 13200
caaccctaaa ctacctgctg accaaccgge ggcagaagat cccctegttg cacagtttaa 13260
acagcgagga ggagcgeatt ttgegetacg tgcagcagag cgtgagcctt aacctgatge 13320
gcgacggggt aacgcccage gtggcgctgg acatgaccge gcgcaacatg gaaccgggea 13380
tgtatgcctc aaaccggecg tttatcaacc gcctaatgga ctacttgeat cgegeggecg 13440
ccgtgaaccce cgagtatttc accaatgceca tcttgaacec gcactggeta ccgecccetyg 13500
gtttctacac ¢gggggattc gaggtgcccg agggtaacqga tggattecte tgggacgaca 13560
tagacgacag CgtgtttTcc ccgeaaccge agaccctget agagttgcaa cagegegage 13620
aggcagagac ggcgctgcga aaggaaagct tccegcaggec aagcagettg tccgatctag 13680
gegeotgegge cccgeggtea gatgctagta gcccatttcc aagettgata gggtctctta 13740
ccagcactcg caccaccege ccgegectge tgggcgagga ggagtaccta aacaactcge 13800
tgctgecagec gcagcgcegaa aaaaacctgc ctecggeatt tcccaacaac gggatagaga 13860
gectagtgga caagatgagt agatggaaga cgtacgcgca ggageacagg gacgtgccag 13920
gceegegeee geccacecgt cgtcaaagge acgaccgtca geggggtctyg gtgtgggagg 13980
acgatgactc ggcagacgac agcagegtec tggatttggg agggagtgge aacccgtttg 14040
cgecaccttcg ccccaggctg gggagaatgt tttaaaaaaa aaaaagcatg atgcaaaata 14100
aaasactcac caaggccatg gcaccgageg trggrtrtcet tgtattcecc ttagtatgeg 14160
gcgcgeggeg atgtatgagg aaggtcctoe tccctectac gagagtgtgg tgagegegge 14220
gccagtggcg gcggegetygg gttctccctt cgatgetcece ctggaccege cgttrgtgec 14280
tccgeggtac ctgeggecta ccggggggag asacagcate egttactecty agttggcacc 14340
cctattcgac accacccgtg tgtacctggt ggacaacaag tcaacggatg tggcatccct 14400
gaactaccag aacgaccaca gcaactttct gaccacggtc attcaaaaca atgactacag 14460
ccegggggag gcaageacac agaccatcaa tcttgacgac cggtcgcact ggggeggega 14520
cctgaaaacc atcctgcata ccaacatgcc aaatgtgaac gagttcatgt ttaccaaraa 14580
gtttaaggcg cgggtgatgg tgtcgcgett gectactaag gacaatcagg tggagctgaa 14640
atacgagtgg gtggagttca cgctgceccga gggcaactac tccgagacca tgaccataga 14700
ccttatgaac aacgcgatcg tggagcacta cttgaaagtg ggcagacaga acggggttet 14760
ggaaagcgac atcggggtaa agtttgacac ccgcaactte agactggggt ttgacccegt 14820
cactggtctt gtcatgcetg gggtatatac aaacgaagec ttccatccag acatcatttt 14880
getgecagga tgegggotgg acttcaccca cageegectg agcaacttgt tgggcatccg 14940
caagcggcaa cccttecagy agggctttag gatcacctac gatgatctgg agggtggraa 15000
cattcecgea ctgttggatg tggacgecta ccaggcgage ttgaaagatg acaccgaaca 15060
gggcgguggt ggcgcaggeg gcagcaacag cagtggcage ggcgcggaag agaactccaa 15120
cgeggeagee gecggeaatge agccggtgga ggacatgaac gatcatgeca ttegeggega 15180
cacctrtgec acacgggctg aggagaageg cgctgaggec gaagcagegg ccgaagcetge 15240
cgeccecget gegeaacceg aggtcgagaa gcctcagaag azaccggtga t¢aaacccct 15300
gacagaggac agcaagaaac gcagttacaa cctaataagc aatgacagea ccttcaccca 15360
gtaccgcage tggtaccttg catacaacta cggcgacect cagaccggaa tccgetcatg 15420
gaccetgctt rgcactecta acgtaacctg cggctcggag caggtctact ggtcgttgee 15480
agacatgatg caagaccccg tgaccttccg ctccacgege cagatcagca actttccggt 15540
ggtgggegee gagergrtge ccgtgeacte caagagcttc tacaacgacc aggecgtcta 15600
ctcccaactc atccgecagt ttacctctct gacccacgtg ttcaatcget ttcccgagaa 15660
ccagattttg gegegeccge cageccccac catcaccacc gtcagtgaaa acgttcetgc 15720
tctcacagat cacgggacgce taccgctgceg caacagcatc ggaggagtcc agegagtgac 15780
cattactgac gccagacgce gcacctgecc ctacgtttac aaggccctgg gcatagtctc 15840
geegegegte ctatcgagee gcactttttg agcaagcatg tccatcctta tatcgcecag 15900
caataacaca ggctggggee tgegocttecc aagcaagatg tttggegggg ccaagaagcg 15960
ctccgaccaa cacccagtyge gegtgcgegyg gcactaccgc gcgeectggyg gegcgeacaa 16020
acgcggeege actgggegea ccaccgtega tgacgccatc gacgeggtgg tggaggagygc 16080
gcgeaactac acgcccacge cgccaccagt gtccacagtg gacgeggeca ttcagaccgt 16140
ggtgcgegga geccggeget atgctaaaat gaagagacgg cggaggegeg tagcacgteg 16200
ccaccgccgc ¢gacccggca ctgecgeeca acgegeggeg geggeectge ttaaccgege 16260
acgtcgeacc ggccgacggg cggccatgeg ggecgetcga aggetggeey cgggtattgt 16320
cactgtgecc cccaggtcca ggcgacgage ggccgeegea gcagecgegg ccattagtge 16380
tatgactcag ggtcgcaggg gcaacgtgta Ttgggtgcge gactcggtta geggectgeg 16440
cgtgecegrg cgcaccegece cccegegeaa ctagattgca agaaaaaact acttagactc 16500
gtactgttgt atgtatccag €ggcggegge gcgcaacgaa gctatgtcca agcgcaaaat 16560
caaagaagag atgctccagg tcategegec ggagatctat ggccccccga agaaggaaga 16620
gcaggattac aagcccegaa agctaaagcg ggtcaaaaag aaaaagaaag atgatgatga 16680
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tgaacttgac
gaaaggtcga
tgagcgetce
gcttgagcag
gctggegttyg
gcaggtgetyg
tgacttggca
ggaaaaaatg
ggtggegecy
cagtattgcc
ggcggatgce
aacggacccg
cggegecgec
cggctategt
cactggaacc
cagggtggct
catcgtttaa
trteccggty
cctgacqggce
gcgeggeggt
cggaattgca
gasaaaatcaa
gaatggazaga
gaaactggca
tgtggagcygy
acagcagcac
tggtagatgyg
aaaataagat
tggagacagt
ctctggtgac
ccaccacccg
cgctggacct
ccgttgttgt
cgrtgeggee
gggtgcaatc
atgtatgegt
gatggctace
ctcggagtac
cctgaataac
gtcccagegt
caaggegegg
ctttgacatc
ctacaacgcce
tgctecttgaa
agctgagcag
aazggagogt
tcaacctgaa
tgggagagtc
cacaaatgaa
tcaagtggaa
gactcctaaa
ttcttacatg
gcceaacadg
cagcacgggt
tttgcaagac
aaccaggtac
tattgaaaat
gattaataca
aaaagatgcet
ggaaatcaat
tttgeecgac
ctacgactac
tggagcacgc
tgctggeetg
ccaggtgcect
ctacgagtgg

gacgaggtgy
cgcgtaaaac
acccgeaccet
gccaacgage
ccgetggacg
cecgegettg
ceccacegtge
accgtggaac
ggactgggcg
accgccacag
gcggtgeagg
tggatgtttc
agecgegetac
ggctacacct
cgecgecgee
cgcgaaggag
aagccggtcet
ccgggattce
ggcatgegte
atcctgccec
teegtggect
aataaaaagt
catcaacttt
agatatcege
cattaaaaat
aggccagatg
cctggectet
taacagtaag
gtctccagag
gcaaatagac
tcccategeg
gectceeeee
aacccgtect
cgtagccagt

cctgaagcoc

ccatgtcgee

ccttcgatga

ctgagceccg

aagtttagaa

ttgacgcetge

ttcaccctag

cgeggegrge

ctggctceca

ataaaccrag

caaaaaactc

attcaaatag

cctcaaatag

cttaaaaaga

aatggagggc

atgcaatttt

gtggtattgt

cccactatta

cctaattaca

aatatgggty

agaaacacag

ttttetatgt

catggaactg

gagactctta

acagaatttt

ctaaatgcca

aagctaaagt

atgaacaage
tggtcocctty
cgctaccget
cagaagttct
aacttcagga

aactgetgea
gtgttttgeg
acaagcgcegt
gectegggga
agggcaacce
caccgtccga
agctgatggt
ctgggergga
tgcagaccgt
agggeatgga
cggtcgetge
gegttteage
tgcccgaata
accgeeecag
gtegeegteg
gcaggaccct
ttgtggttet
gaggaagaat
gtgcgcacca
tccttatree
tgcaggcgea
ctggactete
gcgtctetgg
accagcaata
tteggtteca
ctgagggata
ggcattagcg
cttgatcece
gggcgrggcg
gagcctecct
ccecatggeta
gccgacacce
agcegegegt
ggcaactggc
cgacgatgcet
gccagaggag
tgccgeagta
ggctggtgea
accccacggt
ggttcatcce
ctgtgggtga
tggacagggg
agggtgccce
aagaagagga
acgtratttgyg
gtgtcgaagg
gagaatctca
ctaccccaat
aaggcattet
tctcaactac
acagtgaaga
aggaaggtaa
ttgcttttag
ttctggegyg
agcttteata
ggaatcaggc
aagatgaact
ccaaggtaaa
cagataaaaa
acctgtggag
acagtccttc
gagtggtgge
actatatgga
caatgttgct
ttgccattaa
aggatgttaa
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cgetacegeg
acccggeacc
gtatgatgag
gttrgcctac
aacacctagc
agaaaagcge
acccaagege
gcccgaggte
ggacgttcag
gacacaaacg
ggcegegtece
ceceecggege
tgccctacat
aagacgagca
ccageecgtg
ggtgctgeca
tgcagatatg
gcaccgtagg
€cggcggegy
actgatcgee
gagacactga
acgctegett
ccecgegaca
tgagcggtgg
ccgttaagaa
agttgaaaga
gggrggtgga
gececueeegt
aaaagcgtee
cgtacgagga
ceggagtget
agcagaaacce
ccctgegeeg
aaagcacact
tctgaatage
ctgctgagee
gtcrtacatg
gttroccecge
ggcgcectacg
tgtggaccgt
taaccgtgtyg
ccctactitt
aaatccttge
cgatgacaac
gcaggegect
tcaaacacct
gtggtacgaa
gaaaccatgt
tgtaaagcaa
tgaggcgacce
tgtagatata
ctcacgagaa
ggacaatttt
ccaagecateg
ccagcttttg
tgttgacagce
tccaaattac
acctaaaaca
tgaaataaga
aaatttectg
caacgtaaaa
teeegggtta
caacgtcaac
gggcaatggt
aaacctectt
catgqttctg

cceaggegac
accgtagtct
gtgtacggcg
ggaaagcggce
ctaaagccecg
ggcctaaage
cagegactgg
cgcgtgegge
atacccacta
tceeeggtty
aagacctcta
ccgegeggtt
ccttecattg
actaccegac
ctggcecocga
acagcgcget
gceetcacct
aggggcatgg
cgegegtege
gcggegatty
ttaaaaacaa
ggtcctgtaa
cggctegege
cgcettcage
ctatggcagce
gcaaaatttc
cctggccaac
agaggagect
gcgeececegac
ggcactaaag
gggccageac
tgtgctgeca
cgecegecage
gaacagcatc
taacgtgteg
gcecgegegeo
cacatctcgg
gccaccgaga
cacgacgtga
gaggatactg
ctggacatgg
aagccctact
gaatgggatg
gaagacgaag
tattctggta
aaatatgccg
actgaaatta
tacggttcat
caaaatggaa
gcaggcaatg
gaaaccceag
ctaatgggce
attggtctaa
cagttgaatg
cttgattcca
tatgatccag
tgctttecac
ggtcaggaaa
gttggaaata
tactccaaca
atttctgata
gtggactgct
ccatttaacc
cgctatgtge
ctcetgeegg
cagagctccc
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gggracagtg
ttacgceegg
acgaggacct
ataaggacat
taacactgca
gcgagtctgg
aagatgtctt
caatcaagca
ccagtagcac
ccteageggt
cggaggtgca
cgaggaagta
cgectacece
gcecgaaceac
tttcegtgeg
accaccccag
gccgectecg
ccggecacgg
accgregeat
gegecgtgeo
gttgecatgtyg
ctattttgta
ccgttcatgg
tggggctege
aaggcctgga
caacaaaagg
caggcagtgc
ccaccggeeg
agggaagaaa
caaggectge
acacccgtaa
ggeeegaceg
ggteegegat
gtgggrergg
tatgtgtgte
cgctttecaa
geccaggacge
cgtacttcag
ccacagaccg
cgtactegta
cttccacgta
ctggecactgce
aagctgctac
tagacgagca
taaatattac
ataaaacatt
atcatgcagc
atgcaaaacc
agctagaaag
gtgataactt
acactcatat
aacaatctat
tgtattacaa
ctgttgtaga
ttggtgatag
atgttagaat
tgggaggtgt
atggatggga
attttgecat
tagcgetgta
acccaaacac
acattaacct
accaccgcaa
ccttccacat
gctcatacac
taggaaatga

16740
16800
16860
16920
16980
17040
17100
17160
17220
17280
17340
17400
17460
17520
17580
17640
17700
17760
17820
17880
17940
18000
18060
18120
18180
18240
18300
18360
18420
18480
18540
18600
18660
18720
18780
18840
18900
18960
19020
13080
19140
19200
19260
19320
19380
19440
1950C
19560
19620
19680
19740
19800
19860
19920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640
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cctaagggtt gacggagcca geattaagtt tgatagceatt tgcctttacg ccaccttett 20700
ccccatggec cacaacaccg cctccacgct tgaggccatg cttagaaacg acaccaacga 20760
ccagtccttt aacgactatc tctecgecge caacatgete taccctatac ccgecaacge 20820
taccaacgtg cccatatcca tecccteccg caactgggeg getttecgeg gotgggectt 20880
cacgcgcctit aagactaagg aaaccccatc actgggcotcg ggctacgace cttattacac 20940
ctactctgge tctataccct acctagatgg aaccttttac ctcaaccaca cctttaagaa 21000
ggtggccatt acctttgact cttctgtcag ctggcctgge aatgaccgec tgettaccec 21060
caacgagttt gaaattaagc gctcagttga cggggagggt tacaacgttg cccagtgtaa 21120
catgaccaaa gactggttcc tggtacaaat gctagctaac tacaacattg gctaccaggg 21180
cttctatatc ccagagagct acaaggaccg catgtactcc ttctttagaa acttcecagec 21240
catgagccgt caggtggtgg atgatactaa atacaaggac taccaacagg tgggcatcct 21300
acaccaacac aacaactctg gatttgttgg ctaccttgec cccaccatge gocgaaggaca 21360
ggcctaccct getaacttce cctatccget tataggcaag accgcagttg acagcattac 21420
ccagaaaaag tttctttgcg atcgcacect ttggegeate ccattcteca gtaactttat 21480
gtecatgggec gcactcacag acctgggcca aaaccttcte tacgccaact ccgeccacge 21540
gctagacatg acttttgagg tggatcccat ggacgagcce acccttcttt atgttrtgtt 21600
tgaagtettt gacgtggtcc gtgtgcaccg gecgcaccge ggegtcatcg aaaccgtgta 21660
cctgegeacg cocctteotegg coggcaacge cacaacataa agaagcaagc aacatcaaca 21720
acagctgecg ccatgggctc cagtgagcag gaactgaaag ccattgtcaa agatcttggt 21780
tgtgggccat attttttggg cacctatgac aagcgetttc caggectttgt ttctccacac 21840
aagctcgect gegocatagt caatacggec ggtcgegaga ctgggggegt acactggatg 21900
gcctttgoct ggaacccgca ctcaaaaaca tgctacctet ttgagecectt tggettttct 21960
gaccagcgac tcaagcaggt ttaccagttt gagtacgagt cactcctgeg ccgtagegee 22020
attgcttctt cccccgaceg ctgtataacg ctggaaaagt ccacccaaag cgtacagggg 22080
cccaactcgg ccgcctgtgg actattotgo tgocatgtttc tccacgoctt tgccaactgg 22140
ccccaaacte ccatggatca caaccccace atgaacctta ttaccggggt acccaactcc 22200
atgctcaaca gtccccaggt acageccacc ctgcgtcgea accaggaaca getctacage 22260
trcectggage gecactcgee ctacttecge agecacagtg cgcagattag gagegecact 22320
tcttttrgtc acttgaaaaa catgtaaaaa taatgtacta gagacacttt caataaaggce 22380
aaatgctttt atttgtacac tctcgggtga ttatttaccc ccacccttge cgtctgegee 22440
gtttaasaat caaaggggtt ctgccgegea tcgetatgeg ccactggcag ggacacgttg 22500
cgatactggt gtttagtgct ccacttaaac tcaggcacaa ccatccgegg cagetcggtg 22560
aagttttcac tccacaggct gcgcaccatc accaacgegt ttageaggec gggcgecgat 22620
atcttgaagt cgcagttggg gectccgece tgegegegeg agttgcgata cacagggttg 22680
cagcactgga acactatcag cgecgggtgg tgcacgctgg ccagcacget cttgtcggag 22740
atcagatccyg cgtccaggtc ctcegegttg ctcagggega acggagtcaa ctttggtage 22800
tgccttccca aasagggege gtgeccagge tttgagttge actcgcaccg tagtggoate 22860
aaaaggtgac cgtgccecggt ctgggcgtta ggatacageg cctgcataaa agocttgate 22920
tgcttaaaag ccacctgage ctttgcgect tcagagaaga acatgccgca agacttgecg 22980
gaaaactgat tggccggaca ggeegegtcg tgecacgcage accttgegtc ggtgttggag 23040
atctgcacca cattteggec ccaccggttc ttcacgatct tggecttget agactgetece 23100
ttcagcgege getgeccgtt ttcgetegte acatecattt caatcacgtg ctocttattt 23160
atcataatgc ttccgtgtag acacttaagc tcgecttcga tcotcagogca goggtgeage 23220
cacaacgcgc agcccgtggg ctcgtgatge ttgtaggtcs cctctgcaaa cgactgoagg 23280
tacgcetgca ggaatcgeccc catcatcgtc acaaaggtct tgtigetgglt gaaggtcage 23340
tgcaacccge ggtgctccts gttcagecag gtcttgcata cggecgecag agettccact 23400
tggtcaggea gtagtttgaa gttcgocttt agatcgttat ccacgtggta cttgtccate 23460
agegegegeg cagoetecat GooCtictec cacgcagaca cgatcggcac actcageggg 23520
ttcatcaccg taatttcact ttcegcttcg ctgggetcrr cctcttecte ttgogtecge 23580
ataccacgeg ccactgggtc gtcttcattc agccgccgea ctgtgegett accrectttg 23640
ccatgcttga ttagcaccgg tgggttgetg aaaceccacca tttgtagege cacatcttct 23700
ctttcttect cgectgtccac gattacctct ggtgatggeg ggcgectcggg cttgggagaa 23760
gggcgettet ttttcttctt gggegoaatg gecaaatccg cogecgaggt cgatggccge 23820
gggetgggtg tgcgeggeac cagegegtcet tgtgatgagt cttectegte ctcggactcg 23880
atacgccgec tcatccgeott ttttgggggc gcccggggag goggcggega ©9999acggg 23940
gacgacacgt cctccatggt tgggggacgt cgcgccgeac cgcgtoogeg ctcgggggtg 24000
gtttcgegot getcctctto ccgactggee atttectter cctataggea gaaaaagate 24060
atggagtcag tcgagaagaa ggacagccta accgccccct ctgagttege caccaccgec 24120
tccaccgatg cogecaacgc gocraccacc ttecccgtcg aggcaccece gettgaggag 24180
gaggaagtga ttatcgagca ggacccaggt tttgtaageg aagacgacga ggaccgetca 24240
gtaccaacag aggataaaaa gcaagaccag gacaacgcag aggcaaacgs ggaacaagtc 24300
gggcgggggg acgaaaggea tggcgactac ctagatgtgg gagacgacgt getgttgaag 24360
catctgcage gccagtgege cattatctge gacgegttge aagagegeag cgatgtgeec 24420
ctcgecatag cggatgtcag ccttgectac gaacgccace tattctcacc gegegtacce 24480
cccaaacgceC aagaaaacgg cacatgcgag cccaaccege gectcaactt ctaccccgta 24540
Tttgccgtge cagaggtgct tgccacctat cacatcttrt tccaaaactg caagatacce 24600
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ctatcctgec gtgocaaccy cagccgageg gacaageage tggccttgeg geagggeget 24660
gtcatacctg atatcgectc gotcaacgaa gtgccaaaaa tctttgaggg tcttggacge 24720
gacgagaagc gcgcggcaaa cgctetgcaa caggaaaaca gcgaaaatga aagtcactct 24780
ggagtgttgg tggaactcga ggglgacaac gegcgectag ccgtactaaa acgcagcatc 24840
gaggtcacce actttgecta cccggcactt aacctaccce ccaaggtcat gagcacagtc 24900
atgagtgagc tgatcgtgeg ccgtgogcag cecctggaga gggatgeaaa tttgcaagaa 24960
caaacagagg agggcctace cgcagttgge gacgageage tagegegetg gettcaaacq 25020
cgegagoctg ccgacttgga ggagcgacgc aaactaatga tggccgeagt goctegttace 25080
gtggagettg agrgcatgca goggttcttt getgacccgg agatgcageg caagctagag 25140
gaascattgc actacacctt tcgacaggge tacgracgec aggectgcaa gatctccaac 25200
gtggagctct geaacctggt ctectacCrt ggaattitge acgaaaaccg ccttgggeaa 25260
aacgtgcttc attccacget caagggegag gegegecgeg actacgtecg cgactgegtt 25320
tacttatttc tatgctacac ctggcagacg gccatgggeg tttggeagca gtgcttggag 25380
gagtgcaacc tcaaggagct gcagaaactg ctaaagcaaa acttgaagga cctatggacg 25440
gcettcaacg agegeteegt ggocgegeac ctggoggaca tcattttece cgaacgectg 25500
cttaaaaccc tgcaacaggyg tctgccagac ttcaccagtc aaagcatgtt gcagaacttt 25560
aggaacttta tcctagageg ctcaggaatc ttgcccgeca cctgctgtge acttectage 25620
gactttgtgc ccattaagta ccgcgaatge cctccgecge tttggggeca ctgctacctt 25680
ctgcagctag ccaactacct tgcctaccac tctgacataa tggaagacgt gagcggtgac 25740
ggtctactgg agtgtcactg tcgotgcaac ctatgcacce cgcaccgcotc cctggtttge 25800
aattcgcage tgcttaacga aagtcaaatt atcggracct ttgagctgea gggtcccteg 25860
cctgacgaaa agtccgegge tccggggttg aaactcactc cggggctgtg gacgtegget 25920
taccttcgca aatitgtacc tgaggactac cacgcecacg agattaggtt ctacgaagac 25980
caatccegee cgccaaatge ggagettacc gectgegtca ttacccaggg ccacattctt 26040
ggccaattge aagccatcaa caaageccgc Caagagitic tgetacgaaa gggacggyagy 26100
gtttacttgg acccccagtc cggegaggag crcaacccaa tccceccgee geegeageec 26160
tatcagcagc agecgeggge ccttgettcc caggatggea cccaaaaaga agctgcaget 26220
gcecgecgeca cccacggacg aggaggaata ctgggacagt caggcagagg aggttttgga 26260
cgaggaggag gaggacatga tggaagactg ggagagccta gacgaggaag cttccgaggt 26340
cgaagaggtg tcagacgaaa caccgtcacc cteggtegea tteeectcge cggegececa 26400
gaaatcggca aceggttcca gcatggetac aacctceget cctcaggege cgeeggeact 26460
gccegttcge cgacccaace gtagatggyga caccactgga accagggccg gtaagtccaa 26520
gcagcegecg ccgttagoce aagagcaaca acagcegcecaa ggctaccget catggegegg 26580
gcacaagaac gccatagttg cttgettgca agactgtggy ggcaacatct ccttegeccg 26640
ccgeotttett ctctaccate acggcgtgge cttecccecgt aacatcctge attactaccg 26700
tcatctctac agcccatact gcaccggegg cagcggeage gecagcaaca geageggeea 26760
cacagaagca aaggcgaccg gatagcaaga ctctgacaaa goccaagaae tccacagegg 26820
cggcageage aggaggagga gegetgegtc tggegeccaa cgaaccegta tegaccecgeg 26880
agcttagaaa caggattttt cccactctgt stgctatatt tcaacagage aggggecaag 26940
aacaagagct gaaaataaaa aacaggtcte tgcgatccct cacccgcage tgectgtatc 27000
acaaaagcga agatcagctt cggegcacgc tggaagacgc ggaggetcetce ttcagtaaat 27060
actgcgcget gactcttaag gactagttitc gegeccttre tcaaatttaa gcgcgaaaac 27120
tacgtcatct ccagcggeca cacccggcege cagcacctgt cgtcagcgec attatgagcea 27180
aggaaattcc cacgeccctac atgtggagtt accagccaca aatgggactt gcggetggag 27240
ctgcccaaga ctactcaacc cgaataaact acatgagege gggaccccac atgatatccc 27300
gggtcaacgg 2atccgogec caccgaaacce gaattcrert ggaacaggcg gctattacca 27360
ccacacctcg taataacctt aatccccgta gttggeccgc tgecctggtg taccaggaaa 27420
gtecegetce caccactgtg gracttccca gagacgecca ggccgaagtt cagatgacta 27480
actcaggggc gcagcttgeg ggcggetttc gtcacagggt gcggtegecc gggcagggta 27540
taactcacct gacaatcaga gggcgaggta ttcagctcaa cgacgagtcg gtgagctcct 27600
cgettggtet ccgtecggac gggacatittc agatcggcgg cgecggeegt ccttcattca 27660
cgectcgtca ggeaatccta actctgcaga cetcgtecte tgagecgege tctggaggea 27720
ttggaactct gcaatttatt gaggagtttg tgccatcggt ctactttaac cccttcetegg 27780
gaccteccgg ccactatccg gatcaattta ttcctaactt tgacgcggta aaggactcgg 27840
cggacggcta cgactgataa ttaagtggag aggcagagca actgcgectyg aaacacctgg 27900
tccactgtcg ccgecacaag tgetttgece gegactccgyg tgagrrrtge tactttgaat 27960
tgcccgagga tcatatcgag gatctttgtt gccatctetg tgetgagtat aataaataca 28020
gaaattaaaa tatactgggg ctcctatcge catectgtaa acgccaccgt cttcacccge 28080
ccaagcaaac caaggcgaac cttacctggt acttttaaca tcterccctc tgtgatttac 28140
aacagtttca acccagacgg agtgagtcra cgagagaacc tctecgaget cagetactce 28200
atcagaaaaa acaccaccect ccttacctge cgggaacgta cccttaatta aaagtcaggc 28260
ttcctggatyg tcagcatctg actttggcca gcacctgtcc cgcggatttg ttccagtcca 28320
actacagcga cccaccctaa cagagatgac caacacaace aacgeggecg ccgetaccgg 28380
acttacatct accacaaata caccccaagt ttctgecttt gtcaataact gggataactt 28440
gggcatgtgg tggttcrcca tagcgottat gtttgratge cttattatta tgtggctcat 28500
ctgetgecta aagcgcaaac gegeccgace acccatctat agtcccatca ttgtgctaca 28560
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cccaaacaat gatggaatcc atagattgga cggactgaaa cacatgttct tttctecttac 28620
agtatgatta aatgagatta attaaggaat ttctgtccag tttattcage agcacctect 28680
tgccctectc ccagetetgg tattgcagcet tccteetgge tgcaaacttt ctccacaatc 28740
taaatggaat gtcagttrcc tcctgttcct gtccateege acccactatc ttcatgttgt 28800
tgcagatgaa gcgcgcaaga ccgtctgaag atacecrttcaa ccccgtgtat ccatatgaca 28860
cggaaaccgg tectccaact gtgecttttc ttactectec ctttgtatcc cccaatgggt 28920
ttcaagagag teccectggg gtactctett tgegectate cgaacctcta gttacctcca 28980
atggcatgct tgcgctcaaa atgggcaacg gectctctet ggacgaggec ggcaacctta 29040
cctcecaaaa tgtaaccact gtgagcccac ctetcaaaaa aaccaagtca aacataaacc 29100
rggaaatatc tgcaccectc acagttacct cagaagccet aactgtggct goccgecgeac 29160
ctctaatggt cgcgggcaac acactcacca tgcaatcaca ggccecegeta accgtgeacg 29220
actccaaact tagcattgcc acccaaggac ccctcacagt gtcagaagga aagotagecc 29280
tgcaaacatC aggcccectc accaccaccg atagcagtac ccttactatc actgectcac 29340
cccetctaac tactgccact ggragettgg gcattgactt gaaagagccec atttatacac 29400
aaaatggaaa actaggacta aagtacgggg ctcctttgea tgtaacagac gacctaaaca 29460
ctttgaccgt agcaactggt ccaggtgtga ctattaataa tacttccttg caaactaaag 29520
ttactggagc cttgggtttt gattcacaag gcaatatgca acttaatgta gcaggaggac 29580
taaggattga ttctcaaasc agacgectta tacttgatqgt tagttatccg tttgatgctc 29640
aaaaccaact aaatctaaga ctaggacagg gccctetttt tataaactca gcccacaact 29700
tggatattaa ctacaacaaa ggcctttact tgtttacage ttcaaacaat tccaaaaagc 29760
ttgaggttaa cetaageact gccaaggggt tgatgtttga cgotacagee atagccatta 29820
atgcaggaga tgggcettgaa tttggttcac ctaatgcacc aaacacaaat cccctcaaaa 29880
caaaaattgg ccatggccta gastttgatt caaacaagge tatggttcct aaactaggaa 29940
ctggectteg ttttgacage acaggtgcca ttacagtagg aaacaaaaat aatgataagc 30000
taactttgtg gaccacacca gctccatctc ctaactgtag actaaatgea gagaaagatg 30060
ctasactcac tttggtctta acaaaatgtg gcagtcaaat acttgctaca grttcagttt 30120
tggctgttaa aggcagtttg gctccaatat ctggaacagt tcaaagtgct catcttatta 30180
taagatttga cgaaaatgga gtgctactaa acaattcctt cctggaccca gaatatrgga 30240
actttagaaa tggagatctt actgaaggca cagectatac asacgctgtt ggatttatge 30300
ctaacctatc agcettatcca aaatctcacg gtaaaactge caaaagtaac attgtcagte 30360
aagtttactt aaacggagac aaaactaaac ctgtaacact aaccattaca ctaaacggta 30420
cacaggaaac aggagacaca actccaagtg catactctat gtcattttca tgggactggt 30480
ctggccacaa ctacattaat gaaatatttg ccacatccte ttacactttt tcatacattg 30540
cccaagaata aagaatcgtt tgtgttatgt ttcaacgtgt ttatttttca attgcagaaa 30600
atttcaagfc attrttcatt cagtagtata gccccaccac cacatagett atacagatca 30660
ccgtacctta atcaaacica cagaacccta gtattcaacc tgccacctee ctcccaacac 30720
acagagtaca cagtccttic tcceeggetg gecttaaaaa gcatcatatc atgggtaaca 30780
gacatattct Taggtgttat attccacacy gttrcctgtc gagocaaacy ctcatcagtg 30820
atattaataa actccccggg cagetcactt aagtrcatgt cgotgtccag ctgetgagec 30900
acaggctgct gtccaacttg cggttgctta acgggegacyg aaggagaagt ccacgcctac 30960
atgggggtag agtcataatc gtqcatcagg atagggcggt ggtgctgcag cagegegega 31020
ataaactgct gecgccgecg cteegtcctg caggeaataca acatggcagt ggtctcctca 31080
gcgatgattc gcaccgcccg cagcataagg cgccrtgtec tccgggeaca gcagcgeace 31140
crgatctcac ttaaatcagc acagtaactg cagcacagea ccacaatatt gttcaaaatc 31200
ccacagtgca aggcgctgta tccaaagetc atggcgggga ccacagaacc cacgtggeca 31260
tecataccaca agcocaggta gattaagtog cgaceccetca taaacacger ggacataaac 31320
attacctctt ttggcatgtt gtaattcacc acctccoggt accatataaa cctctgatta 31380
aacatggcgc catccaccac catcctaaac cagctggeca aaacctgccc gecggetata 31440
cactgcaggg aaccgggact ggaacaatga cagtggagac cccaggacte gtaaccatgg 31500
atcatcatac tcgtcatgat atcaatgttg gcacaacaca ggcacacgtg catacactte 31560
ctcaggatta caagctccte ccgegttaga accatatcec agggaacaac ccattcctga 31620
atcagegtaa atcccacact geagggaaga cetegeacgt aactcacgtt gtgcattgte 31680
aaagtgttac attcgggcag cagcggatga tcctccagta tggragegeg ggtttetgte 31740
tcaaaaggag gtagacgatc cctactgtac ggagtgegee gagacaaccg agatcgtgtt 31800
ggtcgtagtg tcatgccaaa tggaacgecg gacgtagtca tatttcctga agcaaaacca 31860
ggtgegggeg tgacaaacag atctgcgtct ccggtctcge cgottagate getctgtgta 31920
gtagttgtag tatatccact ctctcaaage atccaggcgc cccctggett cgggttcorat 31980
gtaaactecct tcatgegecg ctgccctgat aacatccacc accgcagaat aagccacace 32040
cagccaacct acacattcgt tctgcgagtc acacacqgga ggagcgggaa gagctggaag 32100
aaccatgttt ttttttttat tccaaaagat tatccaaaac ctcaaaatga agatctatta 32160
agtgaacgcg ctceectecg gtggegtggt caaactctac agccaaagaa cagataatgg 32220
catttgtaag atgttgcaca atggcttcca aaaggcaaac ggccctceacy tccaagtgga 32280
cgtaaaggct aaacccttca gggtgaatct ccretataaa cattccagea ccttcaacca 32340
tgcccaaata attctcatct cgccaccttc tcaatatatc tctaagcaaa tcccgaatat 32400
taagtccgac cattgtaaaa atctgctcca gagcgcccte caccttcage ctcaagcage 32460
gaatcatgst tgcaaaaatt caggttccte acagacctgt ataagattca aaagcggaac 32520
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atrreacaaaa ataccgcgat cccgtaggrc ccttcgeagg gccagetgaa cataategig 32580
caggtctgca cggaccagey cggecacttc cccgecagga accttgacaa aagaacccac 32640
actgattatg acacgcatac tcggagctat gctaaccage gragecccga tgtaagettt 32700
gttgcatggg cggegatata aaatgcaagg tgctgctcaa asaatcagge aaagcctege 32760
gcaaaaaaga aagcacatcg tagtcatgct catgcagata aaggcaggta agctccggaa 32820
ccaccacaga aaaagacacc atttttctct caaacatgtc tgegggtttc tgcataaace 32880
caaaataaaa taacaaaaaa acatttaaac attagaagcc tgtcttacaa caggaaaaac 32940
aacccttata agcataagac ggactacgge catgeeggeg tgaccgtaaa aaaactggtc 33000
accgtgatta aaaagcacca ccgacagete cteggteatg tccggagtca taatgtaaga 33060
ctcggtaaac acatcaggtt gattcatcgg tcagtgctaa aaagcgaccg aaatagcccg 33120
ggggaataca tacccgcagg cgtagagaca acattacagc ccccatagga ggtataacaa 33180
aattaatagg agagaaaaac acataaacac ctgaaaaacc ctcetgecta ggcaaaatag 33240
cacectcccg ctccagaaca acatacageg cttcacageg gcagcctaac agrcagectt 33300
accagtaaaa aagaaaacct aitaaaaaaa caccactcga cacggcacca gctcaatcag 33360
tcacagtgta aaaaagggcc aagtgcagag cgactatata taggactaaa aaatgacgta 33420
acggttaaag tccacaaaaa acaccragaa aaccgcacgc gaacctacge ccagaaacga 33480
aagccaaaaa acceacaact tcctcaaatc gtcactteeg ttttcccacg ttacgtaact 33540
tcccatttta agaaaactac aattcccaac acatacaagt tactccgece taaaacctac 33600
gtcacccgec ccgtteccac gecccgeges acgtcacaaa ctccacccee tcattatcat 33660
attggcttca atccaaaata aggtatatta ttgatgatg 33699

<210> 4

<211> 34448

<212> DNA

<213> Adenovirus subgroup C

<400> 4

catcatcaat aatatacctt attttggatt gaagccaata tgataatgag ggggtggagt 60
ttgtgacgtyg gcgeggggeyg tgggaacggg gcgggtgacg tagtagtgtg geggaagtgt 120
gatgttgcaa gtgtggcgga acacatgtaa gcgacggatg tggcaaaagt gacgtttttg 180
gtgtgcgeeg gtgtacacag gaagtgacaa ttttegegeg gttttaggeg gatgttgtag 240
tasatttggg cgtaaccgag taagatttgg ccattttege gggaaasactg aataagagga 300
agtgaaatct gaataatttt gtgttactca tagcgcgtaa tatttgtcta gggecgeggg 360
gactttgacc gtttacgtgg agactcgecc aggtgttttt ctcaggtgtt ttccgegttc 420
cgggtcaaag ttggogrett attattatag tcagctgacg tgtagtgtat ttatacccgg 480
tgagttcctc aagaggccac tcttgagtgc cagcgagtag agttttctee tcegagccge 540
tccgacaccqg ggactgaaaa tgagacatat tatctgecac ggaggtgtta ttaccgaaga 600
aatggcegec agrettitgg accagctgat cgaagaggta ctggctgata atcttccace 660
tcctagecat tttgaaccac ctaccettca cgaactgtat gatttagacg tgacggccce 720
cgaagatccc aacgaggagg cggtttcgea gatttttccc gactctgtaa tgttggegge 780
gcaggaaggg attgacttac tcacttttcc gecggegece ggttctoegyg agecgectca 840
cctttcecgg cageccgage agecggagca gagagecttg gguecggttt ctatgccaaa 900
ccttgraccg gaggtgatcg atcttacctg ccacgagget ggctttecac ccagtgacga 960
cgaggatgaa gagggtgagg agtttgtgtt agattatgtg gagcaccccg ggcacggttg 1020
caggtcttgt cattatcacc ggaggaatac gggggaccea gatattatgt gttcgerttg 1080
ctatatgagg acctgtggca totttgtcta cagtaagtga asattatggg cagtgggtga 1140
tagagtggtyg ggtttggtgt ggtaattttt tttttaattt ttacagtttit gtggtttaaa 1200
gaattttgta ttgtgatttt tttaaaaggt cctgtgtctg aacctgagcc tgageccgag 1260
ccagaaccgg agcctgcaag acctaccege cgtcctascaa tggegectge tatcctgaga 1320
cgeccgacat cacctgtgtc tagagaatge aatagtagta cggatagctg tgactccggt 1380
ccttctaaca cacctcctga gatacacccg gtggtcccge tgtgccecat taaaccagtt 1440
gccgtgagag ttggtgggcy tcgecagget grggaatgta tcgaggactt gettaacgag 1500
cctgggcaac ctttggactt gagctgtaaa cgecccagge cataaggtgt aaacctgtga 1560
ttgcgtgtygt ggttaacgcc tttgtttget gaatgagttg atgraagttt aataaagggl 1620
gagataatgt ttaacttgca tggcgtgtta aatggggcgy ggcttaaagg gtatataatg 1680
cgccgtggge taatcttggt tacatctgac crcatggagg cttgggagtg tttggaagat 1740
ttttctgetg tgcgtaactt gctggaacag agetctaaca gtacctcttg gttttggagg 1800
ttrcrgtggg gotcatccca ggcaaagtta gtctgcagaa ttaaggagga tracaagtgg 1860
gaatttgaag agcttttgaa atcctgtggt gagctgtttg attctttgaa tctgggtcac 1520
caggcgettt tccaagagaa ggtcatcaag actttggatt tttccacacc ggggegeget 15980
geggetgotg ttgettittt gagttttata aaggataaat ggagcgaaga aacccatctg 2040
agcggggggt acctgetgga ttttctggee atgcatctgt ggagagcggt tgtgagacac 2100
aagaatcgcec tgctactgtt grctteegtce cgeccggega taataccgac ggaggagcag 2160
cagcagcagc aggaggaagc €aggcggcgg cggcaggagce agagcccatg gaacccgaga 2220
gccggectgg acccteggga atgaatgttg tacaggtggc tgaactgtat ccagaactga 2280
gacgcatttt gacaattaca gaggatgggce aggggctaaa gggggtaaag agggagcggg 2340

-81-




WO 01/04282 PCT/US00/18971
i

gggcttgtgs ggctacagag gaggctagga atctagettt tagcttaatg accagacacc 2400
gtcctgagtg tattactttt caacagatca aggataattg cgctaatgag cttgatctge 2460
tggcgcagaa gtattccata gagcagetga ccacttactg gctgcagoca ggggatgatt 2520
ttgaggaggc tattagggta tatgcaaagg tggcacttag gccagattgc aagtacaaga 2580
tcagcaaact tgtaaatatc aggaattgtt gctacatttc tgggaacggg gccgaggtgg 2640
agatagatac ggaggatagg gtggccttta gatgtagcat gataaatatg tggccggygg 2700
tgettggeat ggacggggtg gttattatga atgtaaggtt tactggcccc aattttageg 2760
gtacggtttt cctggccaat accaacctta tcctacacgg tgtaagctte tatgggttta 2820
acaatacctg tgtggaagcc tggaccgatg taagggttcg gggctgtgcce ttttactget 2880
gctggaagyg ggtggtgtgt cgocccaaaa gcagggottc aattaagaaa tgectettrg 2840
aaaggtgtac cttgggtatc ctgtctgagg gtaactccag ggtgcgecac aatgtggcet 3000
ccgactgtgg ttgettcatg ctagtgaaaa gegtggetgt gattaagcat aacatggtat 3060
gtggcaactg cgaggacagg gcctctcaga tgctgacctg ctcggacgge aactgtcace 3120
tgctgaagac cattcacgta gccagecact ctcgeaagge ctggccagtg tttgagcata 3180
acatactgac ccgctgttcc trgreatttgg gtaacaggag gggggtgttc ctaccttacc 3240
aatgcaattt gagtcacact aagatatigc ttgagcccga gagcatgtec aaggtgaacec 3300
tgaacggggt gtttgacatg accatgaaga tctggazggt gctgaggtac gatgagacce 3360
gcaccaggtg cagaccctge gagtgtggeg gtaaacatat taggaaccag cctgtgatge 3420
tggatgtgac cgaggagctg aggcccgatc acttggtget ggectgcace cgegetgagt 3480
ttggctcerag cgatgaagat acagattgag gtactgaaat gtgtgggegt ggcttaaggg 3540
tgggaaagaa tatataaggt gggggtctta tgtagttttg tatctgtttt gcagcagecg 3600
ccgecgecat gagcaccaac tcgtttgatg gaagcattgt gagcotcatat ttgacaacge 3660
gcatgcecce atgggecggg grgcgtcaga atgtgatggg ctccageatt gatggtcgec 3720
ccgtectgee cgcaaactct actaccttga cctacgagac cgtgtctgga acgccgttgg 3780
agactgcagc ctcegeegcc gettcagecg ctgcagecac cgecegeggyg attgtgactg 3840
actttgcttt cctgageccg cttgcaagea gtgcagotte cegttcatec geccgegatg 3900
acaagttgac ggcrcttttg gcacaattgg attctttgac ccgggaactt aatgtegttt 3960
ctcagcagct gttggatctg cgocageagg tttergecct gaaggcttoce tcccctcecea 4020
atgcggttta aaacataaat asaaaaccag actcigtttg gatttggatc aagcaagtgt 4080
cttgctgtct ttatttaggg grtttgcgeg cgeggtagge ccgggaccag cggtctcggt 4140
cgttgagggt cctgtgtatt ttttccagga cgtggtaaag gtgactctgg atgttcagat 4200
acatgggcat aagcccgtct ©tggggtgga ggtagcacca ctgeagaget tcatgetgeg 4260
gggtggtgtt gtagatgatc cagtcgtage aggagcgcetg ggegtggtgc ctaaaaatgt 41320
ctttcagtag caagctgatt gocaggggca ggeccttggt graagtgettt acaaageggt 4380
taagctggge tgggtgcata cgtggggata tgagatgcat cttggactgt atttttaggt 4440
tggctatgtt cccagcecata tcocctccggg gattcatgtt gtgcagaace accagcacag 4500
tgtatccggt gcacttggga aattigrcat gragcttaga aggaaatgcg tggaagaact 4580
tggagacgce ctigtgacct ccaagatttt ccatgeattc gtccataatg atggeaatgg 4620
gcccacgggc ggeggoctgg gcgaagatat ttetgggate actaacgtca tagttgtgtt 4680
ccaggatgag atcgtcatag gccattttta caaagcgegg geggagggtg ccagactgeg 4740
gtataatggt tccatccgge ccaggggegt agttacccte acagatttgc atttcccacg 4800
ctttgagttc agatgggggg atcatgtcta cctgegggge gatgaagaaa acggtttceg 4860
gggtagggga gatcagctgg gaagaaagca ggttcctgag cagetgegac ttaccgcage 4920
cggrgggcec gtaaatcaca cctattaccg ggtgcaactg gtagttaaga gagctgcage 4380
tgccgtcate cctgagceagg ggagecactt cgttaagcat gtocctgact cgcatgtttt 5040
ccctgaccaa atccgccaga aggegetcge cgecccagega tagcagttct tgcaaggaag 5100
_caaagtttit caacggtttg agaccgtccg ccgtaggcat gettitgage gtttgaccaa 5160
gcagttccag gcggteccac ageteggtca ccrgctetac ggcatctcga tecagcatat 5220
ctcctegttt £gcgggttgg ggcggottte gotgtacgge agtagtcggt gotcgtccag 5280
acgggccagg gtcatgtctt tccacgggcyg cagggtcctc gtcagegtag tctgggtcac 5340
ggtgaagggg tgcgctccgg getgegeger ggocagggtg cgertgagge tggteoctget 5400
ggtgctgaag cgctgeeggt cttegecctg cgegtcggec aggtageatt tgaccatggt 5460
gtcatagtcce agcccctceg cggegtggoe cttggegege agettgeect tggaggagge 5520
gccgeacgag gggcagtgca gacttttgag ggegtagage ttgggcgcga gaaataccga 5580
ttccggggag taggcatccg cgccgcagge cccgcagacg gtctcgcatt ccacgageca 5640
ggtgagctct ggecgttcgg ggtcaaaaac caggtttecc ceatgotttt tgatgegttt 5700
cttacctcty gtttccatga goeggtgtee acgctcggtg acgaaaagge tgtccgtgte 5760
cccgtataca gacttgagag gcctgtocte gageggtgtt ccgeggtoct cetcgtatag 5820
aaactcggac cactctgaga caaaggetcg cgtccaggec agcacgaagyg aggcetaagtg 5880
ggaggggtag cggtcgttgt ccactagggg gtccactege tccagggtgt gaagacacat 5940
gtcgeectct tcggeatcaa ggaaggtgat tggrrtgrag gtgtaggeca cgtgaccggg 6000
tgttcctgaa ggggggctat aaaagggggt gggggcgegt tegtectcac tetctteege 6060
atcgetgtct gegagggeca gotgttgggg tgagtactcc ctctgaaaag cgggecatgac 6120
trctgegeta agattgtcag tttccasaas cgaggaggat ttgatattca cctggeccge 6180
ggtgatgect ttgagggtgg ccgeatccat ctggtcagaa aagacaatcr ttttgttgtc 6240
aagcttggty gcaaacgacc cgtagaggge gttggacage aacttggega tggagegeag 6300
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ggtttggtot ttgtcgcgat cggegegete cttggeegeg atgtttagct gecacgtattc 6360
gcgegcaacg caccgecatt cgggaaagac ggtggtgcge tegtcgggca ccaggtgecac 6420
gcgccaaccg cggttgtgeca gggtgacaag gtcaacgectg gtggetacct ctccgegtag 6480
gcgctcgttg gtccageaga ggeggecgec cttgegegag cagaatggeg gtagggggtc 6540
tagctgegtc tCQTEcgggg ggtctgegtc cacggtsasg accccgyggea geaggegege 6600
gtcgaagtag tctatcttge atccttgcaa gtctagegee tgctgccatyg cgegggegge 6660
aagcgcgege tegratgggt tgagrggggg accccatgge atggggtggg tgagcgcegga 6720
ggcgtacatg ccgcaaatgt cgtaaacgta gaggggctct ctgagtattc caagatatgt 6780
agggtagcat cttccacege ggatgetgge gcgeacgtaa tcgtatagtt cgtgcgaggg 6840
agcgaggagg tegggaccga ggttgctacg ggcgggetge tctgctegga agactatctg 6900
cctgaagatg gcatgtgagt tggatgatat ggttggacge tggaagacgt tgaagctggc 6960
gtctgtgaga cctaccgegt cacgeacgaa ggaggegrag gagtcgcgea gottgrtgac 7020
cagctcggcy gtgacctgea cgtctaggge gcagtagtcc agggtttect tgatgatgtc 7080
atacttatcc tgtccctttt ttttccacag ctcgeggtig aggacaaact cttcgcggtce 7140
tttccagtac tcttggatcg gaaacccgtc ggectecgaa cggtaagagc ctagcatgta 7200
gaactggttg acggcctggt aggegcagea tcecttrtct acgggtagcg cgtatgectg 7260
cgcggecttc cggagcgagg tgtgggtgag cgcaaaggtg tccctgacca tgactttgag 7320
gtactggtat ttgaagtcag tgtcgtcgca tecgecctge tcccagagca aaaagtccgt 7380
gegettrttg gaacgcggat ttggcagggc gaaggtgaca tcgttgaaga gtatctttce 7440
cgecgegagge ataaagttgc gtgtgatgcg gaagggtccc ggcacctegg aacqgttgtt 7500
aattacctgg gcggcgagca cgatctcgtc aaagecgttg atgttgtggc ccacaatgta 7560
aagttccaag aagcgeggga tgcccttgat ggaaggcaat tttttaagtt cctegtaggt 7620
gagctcttca ggggagetga geccgrgote tgaaagggoe cagtctgcaa gatgagggtt 7680
ggaagcgacg aatgagectee acaggtcecg ggccattage atttgcaggt ggtcgegaaa 7740
ggtcctaaac tggegaccta tggccatttt ttctggggty atgcagtaga aggtaagcgg 7800
gtecttgttcee cagcggtcee atccaaggtt cgcggetagg tctcgegegg cagtcactag 786C
aggctcatct ccgecgaact tcatgaccag catgaagggc acgagetget tcccaaagge 7920
ccecatccaa gtataggtct ctacatcgta ggtgacasag agacgctcgg tgegaggatg 7980
cgagccgatc gggaagaact ggatctcccg ccaccaattg gaggagtggs tattgatgrg 8040
gtgaaagtag aagtccctge gacgggccga acactcgtgc tggettitgt aaaaacgtge 8100
gecagtactgg cagcggtgea cgggetgtac atectgeacg aggttgacct gacgacegeg 8160
cacaaggaag cagagtggga atttgagccc ctegectgge gggtttgget ggtggtcttc 8220
tacttcgget gocttgtectt gaccgtetgg ctgetegagg ggagttacgg tggatcggac 8280
caccacgccg cgogagcocca aagtccagat gtccgegege ggeggtcgga gottgatgac 8340
aacatcgcge agatgggage tgtccatggt ctggagetee cgcggegtca ggtcaggegg 8400
gagctcctge aggtttacct cgcatagacg ggtcagggeg cgggctagat ccaggtgata 8460
cctaatttce adgggetggi tggtggeggc gtcgatgget tgcaagagge cgeatccccg 8520
cggcgegact acggtacege geggcegggeg gtgggccgeg ggggtgtcct tggatgatge 8580
atctaaaagc ggtgacgcgg gcgagceccce ggaggiaggg ggggcteegg acccgeeggg 8640
agagggggca ggggcacgtc ggcgccgoge gegggcagga getggtgetg cgegegtagy 8700
ttgctggega acgcgacgac gcggcggttg atctcctgaa tctggegect ctgegtgaag 8760
acgacgggce cggrgagctt gagcctgaaa gagagrtcga cagaatcaat ttcggtgtcq 8820
ttgacggcgg CCtggegcaa aatctcctge acgrercctg agttgtcttg ataggcgatc 8880
tcggccatga actgctegat ctettcctcec tggagatctc cgogrecgge tcgctccacg 8940
gtggcggcga ggtcgttgga a2tgcgggec atgagergeg agaaggcgtt gaggcctcce 9000
tegrttccaga cgeggctgta gaccacgeee ccttegeeat ©geggocgey catgaccacc 9060
tgcgcgagat tgagcetccac gtgecgggeg @agacggogr agtttcgcag gcgctgaaag 9120
aggtagttga gggtggtgge ggtgtgttct gocacgeaga agtacataac ccagegrege 9180
aacgrggatt cgttgatatc ccccaaggee tcaaggeget ccatggecte gtagaagtce 9240
acggcgaagt tgaaaaactg ggagttgcgc gccgacacgg ttaactccte ctccagaaga 9300
cggatgagct cggcgacagt gtcgegeace tcgegetcaa aggctacagg ggoctcettet 9360
tettcttcaa totcetctte cataagggoc tcocccttctt cttettctgg cggeggtggg 9420
ggagggggga cacggeggeg acgacggcge accgggagge ggtcgacaaa gcgetcgate 9480
atctccccge ggegacggeyg catggtctcg grgacggege ggocgttotc gegggggege 9540
agttggaaga cgccgeccgt catgtcccgg ttatgggttg gcggggggct gecatgegge 9600
agggatacgg cgctaacgat gcatctcaac aattgttgtg taggtactcc gccgecgagg 9660
gacctgagcg agtcecgeatc gaccggatcg gaaaacctct €gagaaagge gtctaaccag 9720
teacagtcge aaggtagget gagcaccgtg gegggcggea gegggeggeg gteggggttg 9780
tttctggcgg aggtgctget gatgatgtaa ttaaagtagg cggtcttgag acggcggatg 9840
gtcgacagaa gcaccatgte cttgggtccg gectgetgaa tgegcaggcg gtcggecatg 2900
ceccaggett cgttttgaca tcggcgcagg tctttgtagt agtcttgcat gagccttict 9960
aceggcactt cttcttctee ttectettgt cctgeatcte ttgcatctat cgetgeggeg 10020
gcggeggagt ttggecgtag gtggegeeet cttectecca tgegtgtgac cccgaageec 10080
ctcatcgget gaagcagyge taggtcggcg acaacgcget cggctaatat ggectgctge 10140
acctgcgtga gggtagactg gaagtcatcc atgtccacaa agcggtggta tgcgecegtg 10200
ttgatggtgt aagtgcagtt ggccataacg gaccagttaa cggrctggty acccggetge 10260
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gagagctcgg tgtacctgag acgcgagtaa gecctcgagt caaatacgta gtcgttgcaa 10320
gtccgeacca ggtactggta tcccaccasa aagtgcggeg goggctggeg gtagagggge 10380
cagegtaggg tggccgggge tccgggygeg agatcttcca acataaggeg atgatatccg 10440
tagatgtacc tggacatcca ggtgatgccy gcggcggrgg tggaggcgeg cggaaagtcg 10500
cggacgeggt tccagatgtt gcgeagegge aaaaagtget ccatggtcgg gacgctctgg 10560
ccggtcagge gcgcgoaatc gttgacgete tagaccgtgce aaaaggagag cctgtaageg 10620
ggcactcttc cgtggtctgg tggataaatt cgcaagggta tcatggegga cgaccggggt 10680
tcgageceeg tatccggeog tocgoegrga tccatgeggr taccgeccege gtgtcgaace 10740
caggtgtgeg acgtcagaca acgggggagt gctecttttg gottcettcc aggcgeggeg 10800
gctgotgege tagetttttt ggccactgee cgegegeage gtaageggtt aggetggaaa 10860
gcgaaagcat taagtggctc getcectgta geocggagggt tattttccaa gggttgagtc 10820
gcgggaccec cggttegagt ctcggaccgg ccggactgeg gegaacgggg gtttgoctec 10880
ccgtcatgea agaccocgcet tgcaaattcc tecggaaaca gggacgagee ecttttttge 11040
ttttceccaga tgcatccggt getgeggoag atgegococe ctectcagea geggcaagag 11100
caagagcagc ggcagacatg cagggcacce tcccctecte ctacegegic aggaggggeg 11160
acatccgcgg ttgacgegge agcagatggt gattacgaac cccegeggcg cocgggecegg 11220
cactacctgg acttggagga gggcgagggc ctggcgegge taggagogee ctotcctgag 11280
cggtacccaa gggtgcaget gaagegtgat acgcgtgagg cgtacgtgcc gcggcagaac 11340
ctgtttcgeg accgcgaggg agaggagecc gaggagatgc gggatcgaaa gttccacgea 11400
gggcgegage tgcggecatgg cctgaatcge gageggttge tgegcgagga ggactttgag 11460
cecgacgege gaaccgggat tagtccegeg cgogcacacg tggcggecge cgacctggte 11520
accgcatacg agecagacggt gaaccaggag attaactttc aaaaaagcett taacaaccac 11580
gtgcgtacgc ttgtggcgeg cgaggaggtg gctataggac tgatgcatct gtgggacttt 11640
gtaagcgege tggagcaaaa cccaaatage aagccgctca tggegeaget gttecttata 11700
gtgcagcaca gcagggacaa cgaggcatic agggatgege tgctaaacat agtagagcce 11760
gaggcccget ggctgetcga tttgataaac etcctgcaga gcatagrtggt gcaggagege 11820
agcttgagec tggctgacaa ggtggecgec atcaactatt ccatgettag cctgggeaag 11880
ttrtacqccc gcaagatata ccatacccct tacgttccca tagacaagga ggtaaagate 11940
gaggggtict acatgcgeat ggegctgaag gtgcttacct tgagegacga cctgggegtt 12000
tatcgcaacg agcgcatcca caaggccgtg agegtgagcc ggeggegega gctcagegac 12060
cgegagetga tgcacagect gcaaagggec ctggctggea cgggcagegg cgatagagag 12120
gccgagtcct actttgacgc gggcgetgac ctgcgetggg ccccaagccg acgegccctg 12180
gaggcagctg gggccggacc tgggetggeg gtggcacccg cgegegetgg caacgtegge 12240
ggcgtggagg aatatgacga ggacgatgag tacgagcecag aggacggega gtactaagcg 12300
gtgatgtttc tgatcagatg atgcaagacg caacggaccc ggeggtgcgg geggegetge 12360
agagccagce gtecggectt aactccacgg acgactggeg ccaggtcatg gaccgcatca 12420
tgtcgetgac tgegegcaat cctgacgegt tccggeagca gocgeaggee aaccggetet 12480
ccgcaattct ggaageggrg grcccggege gegcaaacce cacgcacgag aaggtgetgg 12540
cgatcgtaaa CgCgetggcc gaaaacaggg ccatccggec cgacgaggcce ggcctggret 12600
acgacgcget gottcagege gtggctcgtt acaacagegg caacgtgcag accaacctgg 12660
accggetggt gggggatgtg cgcgaggecg tggcgeageg tgagegegcg cagcagcagg 12720
gcaacctggg ctccatggtt gcaciaaacy ccttectgag tacacagccc gccaacgtge 12780
cgcggggaca ggaggactac accaactttg tgagcgcact goggctaatg gtgactgaga 12840
caccgcaaag tgaggtgtac cagtctgggce cagactattt trtccagacc agtagacaag 12500
gcctgeagac cgtaaacctg agccaggett tcaaaaactt gcaggggctg tggggggtge 12960
gggctcccac aggcgaccgc gcgaccgtgt ctagcttgct gacgcccaac tcgegectgt 13020
tgctgetget aatagegece ttcacggaca gtggcagegt grcecgggac acatacctag 13080
gtcacttgct gacactgtac cgcgaggcca taggtcagge gcatgtggac gagcatactt 13140
tecaggagat tacaagtgtc agccgegege tggggcagga ggacacggge agectggagg 13200
caacccraaa ctacctgctg accaaccgge ggcagaagat cccctcgttg cacagtttaa 13260
acagcgagga ggagcgcatt ttgcgetacg tgcagcagag cgtgagectt aacctgatge 13320
gcgacggggt aacgcccage gtggcgotgg acatgaccge gcgcaacatg gaaccgggca 13380
tgtatgccte aaaccggecy tttatcaace gectaatgga ctacttgeat cgcgeggeeg 13440
ccgtgaacec cgagtattte accaatgecca tttgaaccc geactggeta ccgececcetg 13500
gtttctacac cgggggattc gaggtgcccg agggtaacga tggattccte tgggacgaca 13560
tagacgacag cgtgttttec ccgcaaccgc agaccotgct agagttgcaa cagegegage 13620
aggcagagge ggcgetgega aaggaaagct tccgcaggcc aagcagettg tccgatctag 13680
gcgetgegge cccgeggteca gatgetagta geccatttce aagcettgata gggtctctta 13740
ccagcactcg caccacccge cegegectge tgggcgagga ggagtaccta aacaactcge 13800
tgctgeageo gcagegegaa asaaacctge ctecggeatt tcccaacaac gggatagaga 13860
gcctagtgga caagatgagt agatggaaga cgtacgcgca ggagcacagg gacgtgccag 13920
gccegegece gocccaccegt cgtcaaagge acgaccgtca geggggtcty gtgtgggagy 13980
acgatgactc ggcagacgac agcagegtce tggatttggg agggagtggc aacccgtttg 14040
cgcacctteg ccccaggotg gggagaatgt tttaaaaaaa aaaaagcatg atgcaaaata 14100
aaaaactcac caaggccatg gcaccgagceg ttggttttct tgtattccce ttagtatgeg 14160
gcgegeggeg atgtatgagg aaggtcctce tecctcctac gagagtgigg tgagegegge 14220
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gccagtggcg geggegetgg grrercectt cgatgeteoe ctggacccge cgtttgtgcc 14280
tccgeggtac ctgoggecta ccggggggag aaacagcatc cgrtactctg agttggeace 14340
cctattcgac accaccegtq tgtacctggt ggacaacaag tcaacggatg tggcatcect 14400
gaactaccag aacgaccaca gcsactttct gaccacggtc attcaaaaca atgactacag 14460
cccgggggag gcaagcacac agaccatcaa tctigacgac eggtcgcact ggggeggega 14520
cctgaaaace atcctgeata ccaacatgcc aaatgtgaac gagttcatgt ttaccaataa 14580
gtttaaggcg cgggtgatgg tgtcgegett goctactaag gacaatcagg tggagctgaa 14640
atacgagtgg gtggagtica cgctgcccga gggcaactac tccgagacca tgaccataga 14700
ccttatgaac aacgcgatceg tggagcacta cttgaaagtg ggcagacaga acggggttet 14760
ggaaagcgac atcggggtaa agtttgacac ccgeaacttc agactggggt ttgacccegt 14820
cactggtctt gtcatgcctg gggtatatac aaacgaagcc ttccatccag acatcatttt 14880
gctgccagga tgeggggtgg acttcaccca cagecgectg agcaacttgt tgggcatccg 14940
caagcggcaa cccttecagg agggetttag gatcacctac gatgatctgg agggtggtaa 15000
cattceegea ctgttggatg tggacgccta ccaggcgage ttgaaagatg acaccgaace 15060
gggdqggggt ggcgeaggeg gcagcaacag cagtggecage ggcgcggaag agaactccaa 15120
cgcggcagee geggcaatge agccggtgga ggacatgaac gatcatgeca ttcgeggega 15180
cacctttgcc acacgggetg aggagaageg cgctgaggec gaagcagegg ccgaagetge 15240
cgccccegot gogeaacceg aggtcgagaa goctcagaag aaaceggtga tcaaacccct 15300
gacagaggac agcaagaaac gcagttacaa cctaataagc aatgacagca cetteaccca 15360
gtaccgcagc tggtaccttg catacaacta cggcgacect cagaccggaa tccgetcatg 15420
gaccctgekt tgcactcetg acgtaacctg cggctcggag caggtctact ggtegttgec 15480
agacatgatg caagaceccg tgaccttccg ctccacgege cagatcagea actttecggt 15540
ggtgggcgee gagetgtege ccgtgcactc caagagctte tacaacgacc aggecgtcta 15600
crcccaactc atccgecagt ttacctctet gacccacgtg ttcaatcgcet ticccgagaa 15660
ccagattttg gogegeccge Cageececcac catcaccace gtcagrgaaa acgtteergce 15720
tcrcacagat cacgggacge taccgctgcg caacagcate ggaggagtcc agegagtgac 15780
cattactgat gccagacgcc gcacctgece ctacgtttac aaggccctgg gcatagrcte 15840
gcegegegte ctatcgageo gcactttttg agcaagcatg tccatcctta tatcgeccag 15900
caataacaca ggctggggcc tgegcttecc aagcaagatg tttggcgggg ccaagaageg 15960
ctecgaccaa cacccagtge gogtgcgegyg geactaccge gegeectggg gegegeacaa 16020
acgcggcege actgggegea ccaccgtcga tgacgecate gacgeggtyy tggaggaggc 16080
gcgcaactac acgeccacge cgccaccagt gtccacagty gacgeggcca ttcagaccgt 16140
ggtgcgegga goccggeget atgctaaaat gaagagacgg cggaggegeg tagcacgtcg 16200
ccaccgecge €gacccggea ctgecgecca acgegegycy goggeectge ttaaccgege 16260
acgtcgecacC ggecgacggg cggccatgeg ggccactega aggctggecg cgggtattgt 16320
cactgtgecc cccaggtcca ggegacgage ggecgecgea goagecgegy ccattagtge 16380
tatgactcag ggrcgcaggg gcaacgtgta ttgggtgege gactcagtta gecggectgeg 16440
cqtgcecgtg cgcacccgoe ccccgogeaa ctagattgea agaaaaaact acttagactc 16500
gtactgttgt atgtatccag cggcggegge gcgcaacgaa gctatgtcca agcgcaaaat 16560
caaagaagag atgctccagg tcatcgegec ggagatctat ggecceccga agaaggaaga 16620
gcaggattac aagccccgaa agetaaageg ggrcaaaaag aaaaagaaag atgatgatga 16680
tgaacttgac gacgaggtgg aactgctgca cgctaccgeg cccaggegac gggtacagtg 1674C
gaaaggtcga cgcgtaaaac gtgtttgcg acccggcace accgtagtct ttacgcecgg 16800
tgagcgectcc acccgeacct acaagcgegt gtatgatgag gtgtacggcg acgaggacct 16860
gcttgagcag gccaacgage gectegggga gtttgectac ggazagegge ataaggacat 16920
gectggegttyg ccgetggacy agggcaacce aacacctage ctaaagecco taacactgea 16980
gcaggtgetg cccgegettg caccgtecga agaaaagege ggectaaage gcgagtctgg 17040
tgecttggca cccaccgtge agctgatggt acccaagcge cagecgactgg aagatgtctt 17100
ggaaaaaatg accgtggaac ctgggctgga geccgaggee cgcgtgogge caatcaagca 17160
ggtggcgecg ggactgggeg tgcagaccgt ggacgttcag atacccacta ccagtagcac 17220
cagtattgec accgccacag agggcatgga gacacaaacg tecccggttg cctcageggt 17280
ggcggatgec gcggtgeagg cggregetge ggecgegtee aagacctcta cggaggtgca 17340
aacggacccg tggatgtttc gegtttcage cccecggege ccgegeggtt cgaggaagta 17400
cggcgecgoe agegegetac tgeccgaata tgcecctacat cettecattg cgeetaceee 17460
cggetatcgt ggctacacct accgccccag aagacgagca actacccgac gccgaaccac 17520
cactggaacc cgccgecget gtcgeocgtcg ccagecegtg ctggeccega ttteegtgeg 17580
cagggtggct cgcgaaggag gcaggaccct ggtgctgeca acagegeget accaceccag 17640
catcgtttaa aagccggtct ttgtggttct tgcagatatg gcectcacet geegecteeg 17700
ttteceggty ccgggattec gaggaagaat gcacegtagg aggggeatgg ccggccacgg 17760
cctgacggge ggcatgogtc gtgcgcacca ¢cggeggegy cgcgegrege accgtcgcat 17820
gegeggeggt atcctgocce tccttattec actgatcgec gcggcgattg gegeegtgec 17880
cggaattgca tccgtggect tgcaggegca gagacactga ttaaaaacaa gttgcatgtg 17840
gaaaaatcaa aaraaaaagt Ctggactctc acgctcgett ggtcctgtaa ctattttgta 18000
gaatggaaga catcaactti gcgtctcrgg ceccgegaca cggctcgege ccgttcatgg 18060
gaaactggca agatatcggc accagcaata tgageggugg cgecttcage tggggctege 18120
tgtggagcgg cattaaaaat ttcggttcca ccgttaagaa ctatggeage aaggectgga 18180
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acagcagcac
tggtagatgg
aaaataagat
tggagacagt
ctctggtgac
ccaccacceyq
cgetggacct
cegttgttgt
cgttgcggee
gggtgcaate
atgtatgcgt
gatggctacc
cteggagtac
cctgaataac
gtcccagegt
caaggegegyg
ctttgacatc
ctacaacgcec
tgctcttgaa
agctgagcag
aaaggagggt
tcaacctgaa
tgggagagtc
cacaaatgaa
tcaagtggaa
gactcctaaa
ttcttacatg
gcccaacagg
cagcacgggt
tttgcaagac
aaccaggtac
tattgaaaat
gattaataca
aaaagatgct
ggaaatcaat
tttgcecegac
ctacgactac
tggagcacgc
tgctggectg
ccaggtgcect
ctacgagtgy
cctaagggtt
ceeccatggec
ccagtccttt
taccaacgtyg
cacgegectt
ctactctggce
ggtggecatt
caacgagttt
catgaccaaa
cttctatate
catgagecgt
acaccaacac
ggcctacect
ccagaaaaaq
gtccatgggc
gctagacatg
tgaagtettt
cctgcgeacy
acagctgecg
tgtgggecat
aagctcgeet
gecctttgect
gaccagcgac
attgcttett
cccaactcgg

aggccagatg
cctggeectet
taacagtaag
gtctccagag
gcaaatagac
tcccategeg
gcetecccee
aacccgtect
cgtageccagt
cctgaagege
ccatgtegec
ccttcgatga
ctgagececg
aagtttagaa
ttgacgctge
ttcaccctag
cgcggegtge
ctggectecca
ataaacctag
caaaaaacte
attcaaatag
cctcaaatag
cttaaaaaga
aatggagggc
atgcaatttt
gtggtattgt
cccactatta
cctaattaca
aatatgggtg
agaaacacag
ttrtcratgt
catggaactg
gagactctta
acagaatteet
ctaaatgcca
aagctaaagt
atgaacaagc
tggtcccttyg
cgctaccget
cagaagttct
aacttcagga
gacggagcca
cacaacaccqg
aacgactatc
cccatatcca
aagactaagg
tctatacect
acctttgact
gaaattaage
gactggttce
ccagagaget
caggtggtgy
aacaactctg
gctaacttcc
tttetttgeg
gcactcacag
acttttgagg
gacgtggtcce
cccttetegg
ccatgggcetc
attrtttggg
gcgecatagt
ggaacecgca
tcaagcaggt
cceecgacey
cecgectgtgg

ctgagggata
ggcattagceg
cttgatccce
gggegtagcy
gagccteect
cccatggeta
gccgacacce
agccgegegt
ggcaactggc
cgacgatgct
gccagaggag
tgecgeagtg
ggctggtgca
accceacggt
ggttcatcce
ctgtgggtga
tggacagggy
agggtgccce
aagaagagga
acgtatttgg
gtgtcgaagq
gagaatctca
ctaccccaat
aaggcattct
tectcaactac
acagtgaaga
aggaaggtaa
ttgcttttag
ttetggcggg
agctttcata
ggaatcaggc
aagatgaact
ccaaggtaaa
cagataaaaa
acctgtggag
acagtecttc
gagtggtgge
actatatgga
caatgttgcet
ttgccattaa
aggatgttaa
gcattaagtt
cctecacget
tcteecgeege
tceecteceg
aaaccccatc
acctagatgg
cttetgteag
gctcagtiga
tggtacaaat
acaaggaccg
atgatactaa
garttgtrgg
cctatccget
atcgcaccct
acctgggcca
tggatcccat
gtgtgcaccg
ceggcaacge
cagtgagcag
cacctatgac
caatacggcc
ctcaaaaaca
ttaccagttt
ctgtataacqg
actattctge
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agttgaaaga
g9gtagtgga
gecctecegt
aaaagcgtcee
cgtacgagga
ccggagtget
agcagaaacc
cectgegeeg
aaagcacact
tctgaatage
ctgctgagee
gtcttacatg
gtttgccege
ggcgcctacg
tgtogaccgt
taaccgtgtg
cectactttt
aaatcettge
cgatgacaac
gcaggegect
tcaaacacct
gtggtacgaa
gaaaccatgt
tgtaaagcaa
tgaggegacc
tgragatata
ctcacgagaa
ggacaattttr
ccaagcatcey
ccagettttg
tgttgacagce
tccaaattac
acctaaaaca
tgaaataaga
aaatttcctg
caacgtaaaa
tcececgggtta
caacgtcaac
gggcaatggt
aaacctectt
catggttctg
tgatagcatt
tgaggccatg
caacatgctc
caactgggceg
actgggctcg
aaccttttac
ctggectgge
cggggagggt
gectagetaac
catgtactee
atacaaggac
ctaccttgec
tataggcaag
ttggcgcate
aaaccttete
ggacgagccc
gecgeacege
cacaacataa
gaactgaaag
aagcgcettte
ggtcgegaga
rgctacctet
gagtacgagt
crggaaaagt
tgeatgtttc

gcaaaatttc
cctggecaac
agaggagect
gegeeecgac
ggcactaaag
gggccageac
tgtgctgecea
cgcegecage
gaacagcatc
taacgtgtcg
geegegegee
cacatctogg
gecaccgaga
cacgacgtga
gaggatactg
ctggacatgg
aagccectact
gaatgggatg
gaagacgaag
tattctggta
aaatatgceceg
actgaaatta
tacggttcat
caaaatggaa
gcaggcaatg
gaaaccccag
ctaatgggcce
attggtctaa
cagttgaatg
cttgattcca
tatgatccag
tgctttecac
ggtcaggaaa
gttggaaata
tactccaaca
atttctgata
gtggactgct
ccattraacc
cgetatgtge
ctcctgeegg
cagagctcec
tgeetttacg
cttagaaacg
tacectatac
gctttcegeg
ggctacgace
ctcaaccaca
aatgaccgcec
tacaacgtig
tacaacattg
ttctttagaa
taccaacagg
ccecaceatge
accgcagttg
ccattcteca
tacgccaact
acccttettt
ggcgteatcg
agaagcaagc
ccattgtcaa
caggctttgt
ctgggggcgt
ttgagcectt
cactcetgeg
ccacccaaag
tccacgeett
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caacaaaagg
caggcagtge
ccaccggecy
agggaagaaa
caaggcetge
acacccgtaa
ggeccgaccg
ggtccgegat
qtgggtctgg
tatgtgtgtc
cgctttccaa
gccaggacge
cgtacttcag
ccacagaccg
cgtactegta
cttccacgta
ctggcactge
aagctgetac
tagacgagca
taaatattac
ataaaacatt
atcatgcagce
atgcaaaacc
agctagaaag
gtgataactt
acactcatat
aacaatctat
tgtattacaa
ctgttgtaga
ttggtgatag
atgttagaat
tgggaggtgt
atggatggga
attttgecat
tagcgctgta
acccaaacac
acattaacct
accaccgeaa
ccttccacat
gctcatacac
taggaaatga
ccaccttett
acaccaacga
cegecaacge
gctgggectt
cttattacac
cctttaagaa
tgcttaccee
cccagtgtaa
gctaccagqg
acttccagec
tgggecatect
gcgaaggaca
acagcattac
gtaactttat
cegeccacge
atgttttgtt
aaaccgtgta
aacatcaaca
agatcttggt
ttctccacac
acactggatg
tggcttttct
ccgtagegec
cgtacagggyg
tgecaactgg
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18240
18300
18360
18420
18480
18540
18600
18660
18720
18780
18840
18900
18960
19020
19080
19140
19200
19260
19320
19380
19440
19500
13560
19620
19680
19740
19800
19860
19920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640
20700
20760
20820
20880
20940
21000
21060
21120
21180
21240
21300
21360
21420
21480
21540
21600
21660
21720
21780
21840
21900
21960
22020
22080
22140
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ccccaaacts
atgctcaaca
ttcctggage
tetttttgtc
aaatgctttt
gtttaaaaat
cgatactggt
aagttttecac
atcttgaagt
cagcactgga
atcagatccg
tgecttecca
aaaaggtgac
tgctraaaag
gaaaactgat
atctgcacca
ttcagegege
atcataatgce
cacaacgcgce
tacgcctgca
tgcaacccgo
tggtcaggea
agegegegeg
ttcatcaccg
ataccacgcg
ccatgcttga
ctttecttcet
gggcgeteet
gggctgagtg
atacgccgcee
gacgacacgt
gtttcgeget
atggagtcag
tcecaccgatg
gaggaagtga
gtaccaacag
9992993999
catctgeage
ctegeecatag
cccaaacgee
tttgcegtge
ctatcergee
gtcatacctg
gacgagaagc
ggagtgttgg
gaggtcacce
atgagtgage
caaacagagq
cgcgageetg
gtggagcttg
gaaacattgc
gtggagetet
aacgtgettc
tacttatttc
gagtgcaacc
gcecttcaacg
cttaaaaccc
aggaacttta
gactttgrge
ctgcagctag
ggtctactgg
aattcgcagce
cctgacgaaa
taccttegea
caatcccgec
ggccaatege

ccatggatca
gtcceccaggt
gccactegee
acttgaaaaa
atttgtacac
caaaggggtt
gtttagtgct
tccacagget
cgcagttggg
acactatcag
cgtccaggtc
aaaagggcge
cgtgccecggt
ccacctgagce
tggcecggaca
catttcggce
gctgeceeget
tteegtgtag
agcccgtggg
ggaatcgecc
ggtgctccte
gtagtttgaa
cagcctccat
taatttcact
ccactgggtc
ttagcaccag
cgetgtecac
ttrtcttctt
tgcgeggeac
tcatccgett
cctecatggt
gctectctte
tcgagaagaa
ccgccaacge
ttatcgagcea
aggataaaaa
acgaaaggcea
gccagtgege
cggatgtcag
aagaaaacgg
cagaggtgct
gtgccaaccg
atatcgccte
gegeggeaaa
tggaactcga
actttcecta
tgatcgtgcg
agggectace
ccgacttgga
agtgcatgca
actacacctt
gcaacctggt
attccacgct
tatgctacac
tcaaggagcet
agcegereegt
tgcaacaggy
tcctagagey
ccattaagta
ccaactacct
agtgtcactg
tgcttaacga
agtcegegge
aatttgtacc
cgccaaatgc
aagccatcaa

caaccecace
acagcccace
ctacttcege
catgtaaaaa
tctegggtga
ctgecgegea
ccacttaaac
gcgeaccate
gcectecgeec
cgcegggrtag
ctcegegttyg
gtgcccagge
ctgggcgtta
ctttgcgeet
ggccgegtey
ccaccggtte
ttcgctegte
acacttaagce
cregtgatge
catcatcgtc
gttcagccag
gttcgecttt
gcecttctee
ttecegettcg
gtctteatte
tgggtrgcetg
gattacctct
gggcgcaatg
cagcgegtet
ttttggggge
tgggggacgt
ccgactggcec
ggacagecta
gcctaccace
ggacccaggt
gcaagaccag
tggcgactac
cattatctgc
ccttgcctac
cacatgcgag
tgccacctat
cagccgageg
gctcaacgaa
cgctetgeaa
gggtgaceac
ceceggeactt
ccgtgcgeag
cgcagttgge
ggagcgacyc
gcggttettt
tcgacaggge
ctcctacctt
caagggcgag
ctggcagacg
gcagaaactg
ggcegegeac
tctgccagac
ctcaggaatc
ccgecgaatge
tgcctaccac
tcgetgeaac
aagtcaaatt
tceggggtty
tgaggactac
ggagcttace
caaagcccge
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atgaaccita
ctgcgtegea
ageccacagtg
taatgtacta
ttatttacce
tcgetatgeg
tcaggcacaa
accaacgegt
tgcgegegeg
tgcacgctayg
ctcagggega
tttgagttgce
ggatacagcg
tcagagaaga
tgcacgcagc
ttcacgatct
acatccattt
tcgecttega
ttgtaggtca
acaaaggtct
gtcttgcata
agatcgttat
cacgcagaca
ctgggcrett
agccgeegea
aaacccacca
ggtgatggeg
gccaaatcceg
tgtgatcoagt
gceeggggag
cgegeegeac
atttcctrtet
accgcceect
ttceceegteg
tttgtaaccg
gacaacgcag
ctagatgtgg
gacgcgitge
gaacgccacce
cccaaccege
cacatcttit
gacaagcage
gtgccaaaaa
caggaaaaca
gegegectag
aacctaccec
ccectggaga
gacgagcage
aaactaatga
gctgaccegg
tacgtacgcce
ggaattttgce
gcgegecgey
gccatgggcg
ctaaagcaaa
ctggcggaca
ttcaccagte
ttgcccgcca
cetecgecge
tectgacataa
ctatgcacce
atcggtacct
aaactcacte
cacgcccacy
gcectgegtea
caagagttre
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ttaccggygt
accaggaaca
cgcagattag
gagacacttt
ccaccettge
ccactggcag
ccatcegegg
ttagcaggtc
agttgcgata
ccagcacget
acggagtcaa
actcgcaccg
cctgcataaa
acatgccgea
accttgegte
tggeecttget
caatcacgtg
tctcagegea
ccrctgeaaa
tgttgctggt
cggccgecag
ccacgtggta
cgatcggcac
cctetrecte
ctgtgcgett
tttgtagcege
ggcgeteggg
cecgecgaggt
ctteetegte
gcggeggega
cgegtecgeg
cctataggca
ctgagttege
aggcacccee
aagacgacga
aggcaaacga
gagacgacgt
aagagcgcag
tattctcacc
gccteaactt
tccaaaactg
tggccttgeg
tctttgaggg
gcgaaaatga
ccgtactaaa
ccaaggtcat
gggatgcaaa
tagcgegetg
tggccgcagt
agatgcagcg
aggcctgceaa
acgaaaaccg
actacgtccg
tttggcagea
acttgaagga
teattrrece
aaagcatgtt
ccrgetgtge
tttggggcca
tggaagacgt
cgcaccgete
ttgagetgeca
cggggctgtyg
agattaggtt
ttacccaggg
tgctacgaaa
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acccaactec
gctctacage
gagcgecact
caataaaggc
cgtetgegee
ggacacgttg
cagcreggtg
gggcgecgat
cacagggttg
cttgtcggag
ctttggtage
tagtggcatc
agecettgate
agacttgccg
ggtgttggag
agactgctec
ctcecttatte
gcggtgeage
cgactgcagg
gaaggtcage
agctrccact
cttgtecate
actcagcggg
ttgcotccge
acctcetteg
cacatcttct
cttgggagaa
cgatggcege
ctcggacteg
©gg99g9acggg
ctcggaggty
gaaaaagatc
caccaccgee
gcttgaggag
ggaccgctca
ggaacaagtc
gctgttgaag
cgatgtgcce
gcgegtacee
ctaccecegta
caagataccc
gcagggeget
tctrggacge
aagtcactct
acgcageatc
gagcacagtc
tttgcaagaa
gcttcaaacg
gctcgttace
caagctagag
gatctecaac
ccttgggcaa
cgactgegtt
gtgcttggag
cctatggacg
cgaacgeetyg
gcagaacttt
acttcctage
ctgctacett
gagecggrgac
cctggtttge
gggtcecteg
gacgtegget
ctacgaagac
ccacattott
999acg999g

22200
22260
22320
22380
22440
22500
22560
22620
22680
22740
22800
22860
22920
22980
23040
23100
23160
23220
23280
23340
23400
23460
23520
23580
23640
23700
23760
23820
23880
23940
24000
24060
24120
24180
24240
24300
24360
24420
24480
24540
24600
24660
24720
24780
24840
24900
24960
25020
25080
25140
25200
25260
25320
25380
25440
25500
25560
25620
25680
25740
25800
25860
25820
25980
26040
26100




WO 01/04282 3 PCT/US00/18971
4

gtttacttgg acccccagte cggcgaggag ctcaacccaa teecccegee gecgeagece 26160
tatcagcagce agccgcggge cottgctrce caggatggca cccaaaaaga agctgcaget 26220
gcegeegeca cccacggacg aggaggaata crgggacagr caggcagagg aggttttgga 26280
cgaggaggag gaggacatga tggaagactg ggagagccta gacgaggaag cttecgaggt 26340
cgaagaggt¢ tcagacgaaa caccgtcacc ctcggtcgea tteccetege cggegeccea 26400
gaaatcggca accggttcca geatggetac aacctecget cctcaggege cgccggeact 26460
gceecgttcge cgacccaace gtagatggga caccactgga accagggecg graagtccaz 26520
gcagccgecg cocgttagece aagagcaaca acagcgecaa ggctaccget catggcgegg 26580
gcacaagaac gccatagttg cttgettgea agactgtggg ggcaacatct ccttegcccg 26640
cegetttctt cteraccatc acggegtgge cttccccegt aacatcctge attactaccg 26700
ccatctctac agcccatact gcaccggegg cageggcage ggcagcaaca gcagcggeca 26760
cacagaagca aaggcgaccg gatagcaaga ctctgacaaa goccaagaaa tccacagegg 26820
cggcageagc aggaggagga gcgctgegte tggcgceccaa cgaacccgta tcgacccgcg 26880
agcttagaaa caggattttt cccactctgt atgctatatt tcaacagage aggggccaag 26940
sacaagagct gaaaataaaa aacaggtcte tgcgatccct cacccgeage tgcctgtate 27000
acaaaagcga agatcagctt cggegeacge tggaagacge ggaggetcte ttcagtaaat 27060
actgegcget gactcttaag gactagtttc gcgeectttc tcaaatttaa gogcgaaaac 27120
tacgtcatct ccagcggeca ©acccggege cagcacctgt cgtcagegee attatgagca 27180
aggaaattcc cacgccctac atgtggagtt accagccaca aatgggactt gcggctggag 27240
ctgcccaaga ctactcaacc cgaataaact acatgagcgc gggaccccac atgatatccc 27300
gggtcaacgg aatccgcgce caccgaaace gaattctctt ggaacaggcg gctattacca 27360
ccacacctcg taataacctt aatccccgta gttggeccge tgecctggtg taccaggaaa 27420
gtceccgetec caccactgtg gracttccca gagacgccca ggecgaagtt cagatgacta 27480
actcagqgge gcagettgeg ggcggetttc gtcacagggt geggregece gggcagggta 27540
taactcacct gacaatcaga gggcgaggta ttcagctcaa cgacgagtcg gtgagotect 27600
cgcttgglct cegtccggac gggacatttc agatcggegg cgceggecgt ccttcattea 27€60
cgectogtca ggcaatccta actctgcaga cctcgtcctc tgagccgege tctggaggca 27720
rtggaactct gcaatttatt gaggagtttg tgccatcggt ctactttaac cccttotegyg 27780
gacctcccgg ccactatccg gatcasttta ttcctaactt tgacgcggta aaggactcgg 27840
cggacggeta cgactgaatg ttaagtggag aggcagagca actgcgectg aaacacctgg 279200
tccactgtcg ccgccacaag tgetttgece gcgacteegg tgagtttrge tactttgaat 27960
tgcccgagga tcatatcgag ggeecggege acggeguecg gottaccgee cagggagage 28020
ttgcecgtag cctgattcgg gagtttacce agcgecceoct gctagttgag cgggacaggg 28080
gaccctgtgt tetcactgtg atttgcaact gtcctaacct tggattacat caagatcttt 28140
gttgccatct ctgtgctgag tataataaat acagaaatta aaatatactg gggctcctat 28200
cgccatcetyg taaacgccac cgtcticace cgcccaageca aaccaacgeg aaccttacct 28260
ggtactttta acatctctce ctetgrgatt tacaacagtt tcaacccaga cggagtgagt 28320
ctacgagaga acctctcega gotcagctac tccatcagaa aaaacaccac cctecttace 28380
tgccgggaac gtacgagtgc gtcaccggee gotgcaccac acctaccgee tgaccgtaaa 28440
ccagactttt tccggacaga cctcaataac tcetgtttacc agaacaggag gtgagcttag 28500
aaaaccctta gggtattagg ccaaaggcgc agctactgtg ¢ggtttatga acaattcaag 28560
caactctacg ggctattcta attcaggttt ctctagaagt caggcttcct ggatgtcage 28620
atctgacttt ggccagcace tgtcccgegg atttgttcca gtccaactac agcgacccac 28680
cctaacagag atgaccaaca caaccaacgc ggccgecget accggactta catctaccac 28740
aaatacaccc caagtttctg cctttgtcaa taactgggat aacttgggea tgtggrggtt 28800
ctccatageg cttatgtttg tatgccttat tattatgtgg ctcatctgct gcctaaageg 28860
caaacgcgee cgaccaccea tctatagtce catcattgtg ctacacccaa acaatgatgg 28920
aatccataga ttggacggac tgaaacacat gttcttttct cttacagtat gattaaatga 28980
gatctagaaa tggacggaat tattacagag cagcgcctge tagaaagacg cagggcagcg 28040
gcegagcaac agegeatgaa tcaagagctc caagacatgg ttaacttgca ccagtgcaaa 29100
aggggtatct tttgtctggt aaagcaggcec aaagtcacct acgacagtaa taccaccgga 29160
caccgeccetta gctacaagtt gccaaccaag cgtcagaaat tggtggtcat ggtgggagaa 29220
aagcccatta ccataactca geactcggta gaaaccgaag gotgoattca ctcaccttgt 29280
caaggacctg aggatctctg cacccttatt aagaccotgt gcggtctcaa agatcttatt 29340
ccctttaact aataaaaaaa aataataaag catcacttac ttaaaatcag ttagcaaatt 29400
tctgtccagt ttattcagca gcacctcctt geectectee cagctctggt attgcagert 29460
cctcctgget goaaactttc tccacaatct aaatggaatg tcagtttect cctgttoctg 29520
tccatccgea cccactatct tcatgttgtt gcagatgaag cgegeaagac cgtctgaaga 29580
taccttcaac cccgtgtatc catatgacac ggaaaccggt cctccaactg tgecttttet 29640
tactcctccc tttgtatcee ccaatgggtt tcaagagagt ccccctgggg tactcetettt 29700
gcgectatec gaacctctag ttacctccaa tggcatgett gegetcaaaa tgggcaacgg 29760
cctctetcrg gacgaggeccg gcaaccttac ctcccaaaat gtaaccactg tgagcccace 29820
tctcaaaaaa accaagtcaa acataaacct ggaaatatct gcacccctca cagttaccte 29880
agaagcccta actgetggetyg ccgecgeace tctaatggtc gcgggcaaca cactcaccat 29340
gcaatcacag gccccgetaa ccgrgeacga ctccaaactt agcattgoca cccaaggace 30000
cctcacagtg tcagaaggaa agctagccct gcaaacatca ggecccctca ccaccaccga 30060
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tagcagtacc cttactatca CULgCCTcacc coctcraact actgecactg gragettggy 30120
cattgacttg aaagagccca tttatacaca aaatggazaa ctaggactaa agtacgggge 30180
tectttgcat gtaacagacg acctasacac tttgaccgta gcaactggtc caggtgtgac 30240
tattaataat acttccttgc aaactaaagt tactggagce ttggatttrg attcacaagg 30300
caatatgcaa cttaatgtag caggaggact aaggattgat tctcaaaaca gacgcecttat 30360
acttgatqgtt agttatccgt ttgatgctca aaaccaacta aatctaagac taggacaggg 30420
cecTcottttt ataaactcag cccacaactt ggatattaac tacaacaaag gectttactt 30480
gttracagct tcaaacaatt ccaaaaagcet tgaggitaac ctaagcactg ccaaggggtt 30540
gatgtttgac getacagcca tagecattaa tgeaggagat gggertgaat ttggttcacce 30600
taatgcacca aacacaaatc ccctcagaac aaaaactgge catggectag aatttgattc 30660
aaacaaggct atggttccta aactaggaac tggccttagt tttgacagca caggtgccat 30720
tacagtagga aacaaaaata atgataagct aactttgtgg accacaccag ctccatctcc 30780
taactgtaga ctaaatgcag agaaagatgc taaactcact ttggrcttaa caaaatgtgg 30840
cagtcaaata cttgctacag tttcagtttt ggctgttaaa ggcagtttgg ctccaatatc 30900
tggaacagtt caaagtgetc atcttattat aagatttgac gaaaatggag tgctactaaa 30960
caattccttc ctggacccag aatattggaa ctttagaaat ggagatctta ctgaaggcac 31020
agcctataca aacgctgttg gatttatgec taacctatea getratecaa aatctcacgg 31080
taaaactgcc asaagtaaca ttgtcagtca agtttactta aacggagaca aazactaaacc 31140
tgtaacacta accattacac taaacggtac acaggaaaca ggagacacaa ctcecaagtge 31200
atactctatg tcattttcat gggactggtc tggccacaac tacattaatg asatatttge 31260
cacatcctct tacacttttt catacattgc ccaagaataa agaatcgttt gtgtratgtt 31320
tcaacgtgtt tatttttcaa ttgcagaaaa tttcaagtea ttttrcatte agtagtatag 31380
ccecaccacc acatagctta tacagatcac cgtaccttaa tcaaactcac agaaccctag 31440
tattcaacct gEcacctocc taoccaacaca cagagtacac agtecttrer ceccggetgg 31500
ccttaaaaag catcatatca tgggtaacag acatattctt aggtgttata ttccacacgg 31560
tttcctgtcyg agecaaacge tcatcagtga tattaataaa ctccccggge agctcactta 31620
agttcatgtc gctgtccage tgctgagcca caggctgetg tccaacttge ggttgettaa 31680
c£gggcggcga aggagaagtc cacgcctaca tgggggtaga gtcataatcg tgcatcagga 31740
tagggcggtg gtgctgcage agegegegaa taaactgetg cegecgecge teegtectge 31800
aggaatacaa catggcagtg gtctcctcag cgatgatteg caccgeccge agcataagge 31860
goccttgtcct ccgggracag cagogeacce tgatctcact taaatcagea cagtaactge 31920
agcacagcac cacaatattg ttcaaaatcc cacagtgcaa ggcgctgtat ccaaagctca 31980
tggcggggac cacagaaccc acgtggccat cataccacaa gegcaggtag attaagtgge 32040
gacccctcat asacacgctg gacataaaca ttacctettt tggeatgtic taattcacca 32100
cctcceggta ccatataaac ctetgattaa acatggcgcc atccaccace atcctaaacc 32160
agctggecaa aacetgeccg ccggetatac actgcagaga accgggactg gaacaatgac 32220
agtggagagc ccaggactcg taaccatgga tcatcatget cgtcatgata tcaatgttgg 32280
cacaacacag gcacacgtgc atacacttcc tcaggattac aagctcctce cgegttagaa 32340
ccatatccca gggaacaacc cattcctgaa tcagcgtaaa teccacactg cagggaagac 32400
ctcgcacgta actcacgttg tgcattgtca asagtgttaca ttcgggcage agcggatgat 32460
cctecagtat ggtagcgegg gtttctgtct caaaaggagg tagacgatce ctactgtacg 32520
gagtgcgecy agacaaccga gatcgtgttyg gtcgtagtgt catgccaaat ggaacgcegg 32580
acgtagtcat atttcctgaa gcaaaaccag gtgcgggcegt gacaaacaga tctgecgtete 32640
cggtetcgec gottagateg ctctgtgtag tagttgtagt atatccactc tctcaaagcea 32700
tccaggegee ccotggettc gggttctatg taaactectt catgegecge tgccctgata 32760
acatccacca ccgcagaata 3ccacaccc agccaaccta vacattcgit ctgcgagtea 32820
cacacgggag gagcgggaag agctggaaga accatgtttt ttrrtttatt ccaaaagatt 32880
atccaaaacc tcaasatgaa gatctattaa gtgaacgcgc tccecetecgg tggcgtggtc 32940
aaactctaca gccaaagaac agataatggc atttgtaaga tgttgcacaa tggcttccaa 33000
aaggcaaacg gccctcacgt ccaagtggac gtaaaggeta aacccttcag ggtgaatcte 33060
ctctataaac attccageac cttcaaccat gcoccaaataa ttctcatcte gecaccttct 33120
caatatatct ctaagcaaat cccgaatatt aagtccggec attgtaaaaa tctgectecag 33180
agcgcoctee accttcagec tcaagcageg aatcatgatt gcaaaaattc aggttectca 33240
cagacctgta taagattcaa aagcggaaca ttaacaaaaa taccgcgate ccgtaggtee 33300
cttegocaggg ccagctgaac ataatcgtge aggtctgcac ggaccagege ggccacttee 33360
ccgccaggaa ccttgacaaa agaacccaca ctgattatga cacgcatact cggagctatg 33420
ctaaccagcg tagccccgat gtaagetttg ttgcatggge ggcgatataa aatgcaaggt 33480
gctgetcaaa aaatcaggea aageoctcgey casaaaagaa agcacatcgt agtcatgetc 33540
atgcagataa aggcaggtaa gotccggaac caccacagaa aaagacacca tttttetctc 33600
aaacatgtct gcgggtttct gcataaacac aaaataaaat aacaaaaaaa catttaaaca 33660
ttagaagcct gtcttacaac aggaaaaaca acccttataa gcataagacy gactacggce 33720
atgccggegt gaccgraaaa aaactggrca ccgtgattaa aaagcaccac cgacagctcc 33780
tcggtcatgt cecggagtcat aatgtaagac tcggtaaaca catcaggttg attcatcggt 33840
cagtgctaaa aagcgaccga aatagcccgg gggaatacat acccgeaggc gtagagacaa 333900
cattacagcc cccataggag gtataacaaa attaatagga gagaaaaaca cataaacace 33960
tgaaaaaccc tcctgcctag geaaaatagc acccteecgc tccagaacaa catacagege 34020
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ttecacagegg cagcctaace gtcagcctta ccagtaaaaa agaaaaccta ttaaaaaaac 34080
accactcgac acggcaccag ctcaatcagt cacagtgtaa aaasgggcca agtgcagage 34140
gagtatatat aggactaaaa aatgacgtaa cggttaaagt ccacaaaaaa cacccagaaa 34200
accgcacgcg aacctacgcec cagaaacgaa agccaaaaaa cccacaactt cctcaaatcg 34260
tcacttecegt ttteccacgt tacgtaactt cccattttaa gaaaactaca attcccaaca 34320
catacaagtt actccgecct aaaacctacg tcacccgece cgttcccacg coecgegeca 34380
cgtcacaaac tccacccect cattatcata ttggcttcaa tccaaaataa ggtatattat 34440
tgatgatyg 34448

<210> 5

<211> 94

<212> PRT

<213> adenovirus subgroup C

<400> 5
Met Val Asp Thr Val Asn Ser Tyr Asn Thr Ala Thr Gly Leu Thr Ser
1 5 10 15

Ala Leu Asn Leu Pro Gln Val Ser Thr Phe Val Asn Asn Trp Ala Asn
20 25 30

Leu Gly Met Trp Trp Phe Ser Ile Ala Leu Met Phe Val Cys Leun Ile
35 40 45

Ile Met Trp Leu Ser Cys Cys Leu Lys Arg Lys Arg Ala Arg Pro Pro
50 55 60

Ile Tyr Lys Pro Ile lle Val Leu Asn Pro Asn Asn Asp Gly Ile His
€5 70 75 80

Arg Leu Asp Gly Leu Asn Thr Cys Ser Phe Ser Phe Ala Val
85 50

<210> 6

<211> 101

<212> PRT

<213> Adenovirus subgroup C

<400> &
Met Thr Gly Ser Thr Ile Ala Pro Thr Thr Asp Tyr Arg Asn Thr Thr
5 10 15

Ala Thr Gly Leu Thr Ser Ala Leu Asn Leu Pro Gln Val His Ala Phe
20 25 30

val Asn Asp Trp Ala Ser lLeu Asp Met Trp Trp Phe Ser Ile Ala Leu
35 40 45

Met Phe Val Cys Leu Tle Ile Met Trp Leu Ile Cys Cys Leu lys Arg
S0 S5 60

Arg Arg Ala Arg Pro Pro Ile Tyr Arg Pro Ile Ile Val Leu Asn Pro
65 70 75 80

His Asn Glu Lys Ile His Arg Leu Asp Gly Leu Lys Pro Cys Ser Leu
85 90 95

Leu Leu Gln Tyr Asp
100

<210> 7

<211> 93

<212> PRT

<213> Adenovirus subgroup C
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<400> 7
Met Thr Asn Thr Thr Asn Ala
1 3

Thr Asn Thr Pro Gln Val Ser
20

Gly Met Trp Trp Phe Ser lle
35

Met Trp Leu Ile Cys Cys Leu
50 S5

Tyr Ser Pro Ile Ile Val Leu
65 10

Leu Asp Gly Leu Lys His Met
85

<210> 8

<z11> 95

<212> PRT

<213> Adenovirus subgroup C

<400> B
Met Val Asp Thr Val Asn Ser
5

1

Ala Leu Asn Leu Pro Gin Val
20

Leu Gly Met Trp Trp Phe Ser
35

Iie Met Trp Leu Ile Cys Cys
50 . S5

Ile Tyr Arg Pro Ile Ile Val
65 70

Arg leu Asp Gly Leu Lys Pro
85

<210> 9

<211> 18

<212> PRT

<213> Adenovirus subgroup C

<400> 9
Met Thr Gly Ser Thr Ile Ala
1 5

Ala Thr Gly Leu Thr Ser Ala
20
val Asn Asp Trp Ala Ser Leu
35

Met Phe Val Cys Leu Ile Ile
50 55

Arg Arg Rla Arg Pro Pro Ile
€5 70

Ala

Ala

Ala

40

His

Phe

Tyx

His

Ile

Leu

Leu

Cys

Ale

Phe

25

Leu

Arg

Pro

Phe

Asn
Ala
25

Ala

Asn

Ser

Thr
Asn
25

Met

Trp

37

Ala T
10

val Asn

Met Phe

Lys Arg

Asn Asn

75

Ser Leu

90

Thr Ala

Phe Val

Leu Met

Arg Arg

Pro His

75

Leu Leu

90

Thr Asp

10

Leu Pro

Trp Trp

Leu Ile

g Pro I

le
75

Gly

Asn

val

Ala

60

Asp

Thr

Thr

Asn

Phe

Arg

60

Asn

Leu

Tyr

Gln

Phe

Cys
60

Leu

Tip

Cys

45

Gly

Val

Gly

Asp

val

45

Ala

Glu

Gln

Arg

val

Ser

45

Cys

val

Thr
Asp

30
Leu

Pro

Ile

Leu

Trp

30

Cys

Arg

Lys

Tyr

Asn
His

30
Ile

Leu

Leu

Ser

15

Asn

1le

Pro

His

Lys

15

Leu

Pro

Ile

Asp
95

Thr
15
Ala

Ala

Lys
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Thr

Leu

lle

Ile

Arg
80

Ser

Ile

Pro

His
80

Thr

Phe

Leu

Arg
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<210> 1C
<211> 87
<212> PRT
<213> Adenovirus subgroup C

<400> 10
Met Thr Gly Ser

1

Ala Thr

Met Phe
50

Arg Arg

Ser Lev

<210> 11
<211> 77

Gly
Asp

35
val

Ala

Leu

<212> PRT
<213> Adenovirus subgroup C

<400> 11

Leu

20

Tcp

cys

Arg

Leu

Met Thr Gly Ser

1

Ala Thr

Met Phe
50

Arg Ar
65

a

<210> 12
<211> B4

Sly

Asp
35

val

Leu
20

Trp

Cys

Ala Arg

<212> PRT
<213> Adenovirus subgroup C

<400> 12

Met Thr Gly Ser

1

Ala Thr Gly Leu

20

Phe Val Cys Leu

35

Arg Ala Arg Pro

50

Thr 1le
5

Thr Ser

Ala Ser

Leu lie

Pro Pro

Gln Tyr
85

Thr Ile
5

Ala Ser
Leu Ile

Pro Pro
70

Thr Ile
5

Thr Ser

Ile Ile

Pro Ile

Ala

Ala

Leu

Ile

S5

Ile

Asp

Ala

Ala

Leu

Ile
55

Ala

Ala

Met

Tyz
55

Pro

Leu

Asp

40

Met

Tyr

Pro

Leu

Asp

40

Met

Leu

Leu

Trp
40

Arg

Thr
Asn

25
Met

Trp

Arg

Thr
Asn

25
Met

Trp

Leu

Thr
Asn
25

Leu

Pro

38

Thr
10
Leu

Trp

Leu

Thr

10
Leu
Trp

Leu

Leu

Thr
10

Ile
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Asp

Pro

Trp

-ile

75

Asp

Pro

Trp

Ile

Gln
75

Asp

Pro

Cys

Ile

TYyr

Gln

Phe

Cys

60

Gly

Phe
Cys
60

Tyr

Tyr

Gln

Cys

val
60

Arg

Leu

val
Ser

45

Asp

Arg

Ile

Leu

45

Leu

Leu

Asn
His

30

Leu

Asn
Ala
30

Lys

Asn

Thr

15

Ala

Lya

Pro

Thr

Ala

Ala

Lys

Thr
15
Leu

Arg

Pro
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Thr

Phe

Leu

Arg

Cys
80

Phe

Leu

Arg

Thr

Met

Arg

His




WO 01/04282 PCT/US00/18971
39

Asn Glu Lys Ile His Arg Leu Asp Gly Leu Lys Pro Cys Ser Leu Leu
65 70 15 80

Leu Gln Tyr Asp

<210> 13

<211> 35724

<212> DNA

<213> Adenovirus subgroup C

<400> 13

catcatcaat aatatacctt attttggatt gaagecaata tgataatgag ggggtggagt 60
ttgtgacgty gegeggggeg tgggaacgyg gegggrgacq tagtagtgtg geggaagtgr 120
gatgttgcaa gtgtggcgga acacatgtaa gcgacggatg tggcaaaagt gacgtttttg 180
gtgtgegeey gtgtacacag gaagtgacaa trttcgcgeg gttttaggcy gatgttgtag 240
taaatttggg cgtaaccgag taagatttgg ccattttcgc gggaaaactg aataagagga 300
agtgaaatct gaataatttt gtgttactca tagcgegtaa tatttgtcta gggecgeggg 360
gactttgacc gtttacgtgg agactegece aggtgttttt ctcaggtgtt ttccgegttc 420
cgggtcaaag ttggogtttt attattatag tcagctgacg tgtagtgtat ttatacccgg 480
tgagttcctc aagaggccac tcttgagtge cagegagtag agttttctec tecgagecge 540
tccgacaccd ggactgaaaa tgagacatga ggtactgget gataatctte cacctectag 600
ccattttgaa ccacctacce ttcacgaact gtatgattta gacgrgacgg cccccgaaga 660
tcccaacyag gaggcggttt cgcagatttt tcccgactct gtaatgttgg cggtgcagga 120
agggattgac ttactcactt ttccgoegge geccggttct ccggagecge cteacctrte 780
ceggcagece gagcagecgg agcagagage cttgggtecg gtttgccacy aggctggett 840
tccacceagt gacgacgagg atgaagaggg tgaggagttt gtgttagatt atgtggagea 900
ceccgggeac ggttgoaggt cttgtcatta tcaccggagg aatacggggg acccagatat 960
tatgtgttcg ctttgctata tgaggacctg tggcatgttt gtctacagta agtgaaaatt 1020
atgggcagtg ggtgatagag tggtgggttt ggtgtggtaa tttttttttt aatttttaca 1080
gttttgtggt ttaaagaatt ttgtattgtg atttttttaa aaggtcctgt gtctgaacct 1140
gagcctgage ccgagccaga accggagcect gcaagaccta cccgcecgteoe taaaatggeg 1200
cctgetatec tgagacgece gacatcacct gtgtctagag aatgcaatag tagtacggat 1260
agctgtgact ccggtccttc taacacacet cctgagatac acccggtggt ccegetgrge 1320
cccattaaac cagitgecgt gagagttggt gggegtcgec aggetgtgga atgtatcgag 1380
gacttgetta acgagcctgg geaacctttg gacttgaget gtaaacgeee caggccataa 1440
ggtgtaaacc tgtgattgcg tgtgtggtta acgcctttgt ttgctgaatg agrttgatgta 1500
agtttaataa agggtgagat aatgtttaac ttgcatggcg tgttaaatgg ggeggggctt 1560
aaagggtata taatgcgecg tgggetaatc ttggttacat ctgacctcat ggaggettgg 1620
gagtgtttgg aagatttttc tgctgtgegt aacttgctgg aacagagctc taacagtacc 1680
rcttggtttt ggaggtttct gtggggctca tcccaggeaa agttagtctg cagaattaag 1740
gaggattaca agtgggaatt tgaagagctt ttgaaatcct gtggrgagct gtttgattct 1800
ttgaatctgg gtcaccagge gcttttccaa gagaaggtca tcaagacttt ggatttttcc 1860
acaccgggac gcgetgogge tgctgttget tttttgagtr trataaagga taaatggagec 1920
gaagaaaccc atctgagcgg ggggtacctg ctggattttc tggccatgca tctgtggaga 1980
geggttgtga gacacaagaa tcgectgeta ctgttgtctt ccgtecgeec ggegataata 2040
ccgacggagg agcagcagca gcagcaggag gaagecagge ggeggcggea ggageagage 2100
ccatggaacc cgagagccgg cctggaccct cgggaatgaa tgttgtacag gtggetgaac 2160
tgtatccaga actgagacgc attttgacaa ttacagagga tgggcagggg ctaaaggggyg 2220
taaagaggga gcggggggct tgtgaggcta cagaggaggc taggaatcta gettttaget 2280
taatgaccag acaccgtcct gagtgtatta cttttcaaca gatcaaggat aattgcgcta 2340
atgagcttge tctgetggeg cagaagtatt ccatagagca getgaccact tactggctge 2400
agccagggga tgattttgag gaggctatta gggtatatge aaaggtggea cttaggccag 2460
attgcaagta caagatcagc aaacttgtaa atatcaggaa ttgttgctac atttetggga 2520
acggggcega ggtggagata gatacggagg atagggtgge ctttagatgt agcatgataa 2580
atatgtggce gggggtgctt ggcatggacg gggtggttat tatgaatgta aggtttactg 2640
gccccaattt tagcggtacg gttttcctgg ccaataccaa ccttatccta cacggtgtaa 2700
gcttetatgg gtttaacaat acctgtgtgg aagcctggac cgatgtaagg gttcgggget 2760
gtgcctttta ctgetgctgg aagqgyggtgg tgtgtcgccc caaaagcagg gcttcaatta 2820
agaaatgcct ctttgaaagg tgtaccttgg gtatcctgtc tgagggtaac tccagggtgc 2880
gccacaatgt ggcctcegac tgtggttget tcatgctagt gaaaagcgtg gotgtgatta 2940
agcataacat ggtatgtggc aactgcgagg acagggectc tcagatgctg acctgctcgg 3000
acggcaacty tcacctgctg aagaccattc acgtagcecag ccactetcge aaggectgge 3060
cagtgtttga gcataacata ctgacccgct gttecttgea ttrgggtaac aggagggggy 3120
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tgttcetace ttaccaatge aatttgagtc acactaagat attgcttgag cccgagagea 3180
tgrccaaggt gaacctgaac ggggtgtttg acatgaccat gaagatctgg aaggtgctga 3240
ggtacgatga gacccgeace aggtgcagac cctgegagtg tggcggtaaa catattagga 3300
accagcctgt gatgcetggat gtgaccgagg agctgaggcc cgatcacttg gtgetggect 3360
gcaccecgede tgagtrtgge tctagegatg aagatacaga ttgaggtact gaaatgtgtg 3420
ggcgtggett aagggtggga aagaatatat aaggtggggg tettatgtag tttegratce 3480
gttttgeagc agecgecgoe gocatgagea ccaactcgtt tgatggaage attgtgagcet 3540
catatttgac aacgcgeaty cceccatggyg ccgggetgey tcagaatgtg atgggetcca 3600
gcattgatgg tcgcocccgtc ctgeccgeaa actcractac cttgacctac gagaccgtgt 3660
ctggaacgcC gttggagact gcagcctccg ccgeegettc agecgetgea gecaccegece 3720
gcgggattgt gactgacttt gerttcctga geccgettge aagecagtgea gettcccgtt 3780
catccgoccg cgatgacaag ttgacggetc ttrtggcaca attggattct ttgacccggg 3840
aacttaatgt cgtttctcag cagctgttgg atctgegeca geaggtttct gccctgaagg 3900
cttccteece tcccaatgeg gtttaaaaca taaataaaaa accagactct gtttggattt 3960
ggatcaagca agtgtcttgc tgtctttatt taggggtitt gegegegeqg taggecegyg 4020
accagcggtc tcggtegrtyg agggtcctgt gtattitttc caggacgtgg taaaggtgac 4080
tctggatgtt cagatacatg ggcataagec cgtctetggyg grggaggtag caccactgea 4140
gagcttcatg crgeggggtyg gtgttgtaga tgatccagtc gragcaggag cgctgggegt 4200
ggtgcctaaa aatgtctttc agtageaagc tgattgccag gggcaggecc ttggtgraag 4260
tgtttacaaa gcggttaage tgggatgggt gcatacgtgg ggatatgaga tgcatcttgg 4320
actgtatttt taggttggct atgttecccag ccatatccct ccggggattc atgttgtgea 4380
gaaccaccag cacagtgtat ccggtgcact tgggaaattt gtcatgtage ttagaaggaa 4440
atgcgtgoaa gaacttggag acgcccttgt gacctccaag attttccatg cattecgtcca 4500
taatgatggc aatgggccca €gggceggcgsg cctgggcgaa gatatttetg ggatcactaa 4560
cgtcatagtt gtgttccage atgagatcgt cataggccat ttttacaaag cgcgggogga 4620
gggtgecaga ctgcggtata atggttccat ccggeccagg ggcgtagtta ccctcacaga 4680
tttgcatttc ccacgctttg agttcagatg gggggatcat gtctacctge ggggcgatga 4740
agaaaacggt ttccggggta ggygsgatca gctgggaaga aagcaggttc ctgagcaget 4800
gegacttace gcagcoggtg ggcccgtaaa tcacacctat taccgggtge aactggtagt 4860
taagagagct gcagetgecg tcatccctga gcagggggge cacttcgtta agcatgtcce 4920
tgactcgecat gttttccctg accaaatccg ccagaaggeg ctegecgece agcgatagea 4980
gttcttgcaa ggaagcaaag tttttcaacg grttgagacc gtoccgecgta ggcatgettt 5040
tgagcgtttg accaagcagt tccaggeggt cccacagete ggtcacctge tctacggcat 5100
ctcgatccag catatctcct cgtttcegegg gttggggegg ctttcgetgt acggcagtag 5160
tcggtgctcg tccagacggyg ccagggtceat gtctttccac gggegeaggy tcctegteoag 5220
cgtagtctgg gtcacggtga aggggrgcge tccgggetge gogetggeca gggtgegett 5280
gaggctggte ctgctggtge tgaagegetg ccggreticg cecctgegegt cggecaggta 5340
gcatttgacc atggtgtcat agtccagcee ctcegeggeg tggeeccttgg cgegeagott 5400
geccttggag gaggcgeege acgaggggea gtgcagactt ttgagggcgt agagettggg 5460
cgcgagaaat accgattccg gggagtaggc atccgegecg caggceccge agacggtctc 5520
gcattccacg agccaggtga getciggecg ttcegoggtca aaaaccaggt ttcccecatg 5580
ctttergatg cgtttcttac ctctggtttc catgageecgg tgtccacget cggtgacgaa 5640
aaggctgtcc gtgtcoccgt atacagactt gagaggectg tectcgageg gtgttecgeg 5700
gtcctecteg tatagaaact cggaccactc tgagacaaag gctcgegtec aggccagcac 5760
gaaggagact aagtgggagg ggtagcggte gttgtccact agggggtcca ctcgetcecag 5820
ggtgtgaage cacatgtcge cctcttcgge atcaaggaag gtgattggtt tgtaggtgta 5880
ggecacgtga ccggotgtic Ctgaagyggyg gciataaaay ggggteggagy cgegttegte 5940
ctcactctct tecgoatcge tgtcetgcgag ggccagotgt tggggtgagt actccctctg 6000
aaaagcgggc atgacttctg cgetaagatt gtcagtttce asaaacgagg aggarttgat 6060
attcacctgg cccgcggtga tgecctttgag ggtggeegea tccatctggt cagaaaagac 6120
aatctttttg ttgtcaaget tggtggcaaa cgaccegtag agggcgttgg acagcaactt 6180
ggcgatggag cgcagggttt ggtttttgtc gcgatcggcg cgctecttgg ccgegatgtt 6240
tagctgcacg tattcgcgcg caacgcaccg ccattcggga aagacggrgg tgcgetegte 6300
gggcaccagg tgcacgcgee aaccgcggtt gtgcagggtg acaaggtcaa cgctggtggc 6360
tacctctecg cgtaggeget cgttggtcca gcagaggegg ccgeccttge gegageagaa 6420
tggcggragg gggtctaget gogtctegtc cggggggtet gegtecacgg taaagaccce 6480
gggceagcagg cgegcgtega agtagtctat cttgcatcct tgcaagtcta gcgcctgetg 6540
ccatgcgegg goggcaageg cgcgetcogta tgggttgagt gggggaccec atggcatggg 6600
gtgggtgagc gcggaggegt acatgccgea aatgtcgtaa acgtagaggg getctctgag 6660
tattccaaga tatgtagggt agcatcttcc accgcggatg ctggcgogea cgtaatcgta 6720
tagttcgtge gagggagcga ggaggtcdgg accgaggttg ctacgggegy gctgetetge 6780
tcggaagact atctgcctga agatggcatg tgagttggat gatatggttg gacgctggaa 6840
gacgttgaag ctggcgtctg tgagacctac cgcgtcacgc acgaaggagg cgtaggagrte 6900
gcgeagetty ttgaccaget cggcggtgac ctgcacgtct agggcgeagt agtccagggt 6960
ttccttgatg atgtcatact tatcctgtce cttttttttc cacageotege ggttgaggac 7020
aaactcttcg cggtctttcc agtactcttg gatcggaaac ccgtcggect ccgaacggra 7080
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agagcctage atgtagaact ggttgacgge ctggtaggeg cagcatccct tttctacggg 7140
tagcgegtat gectgegege cetrecggag cgaggtgtgg gtgagcgcaa aggtgtecct 7200
gaccatgact ttgaggtact ggtatttgaa gtcagtgtcg tcgcatccge cctgetccca 7260
gagcaaaaag tccgtgeget ttttggaacg cggatttgge agggegaagg tgacatcgtt 7320
gaagagtatc tttcccgcge gaggcataaa gttgegrgtg atgcggaagg gtcccggeac 7380
ctcggaacgg ttgttaatta cctgggcgge gagcacgatc tcgtcaaage cgttgatgtt 7440
gtggcccaca atgtaaagtt ccaagaagcg cgggatgccc ttgatggaag gcaatttttt 7500
aagttcetcg taggtgagct cttcagggga getgagecceg tgctctgaaa gggeccagtc 7560
tgcaagatga gggttggaag cgacgaatga gctccacagg tcacgggeca ttageatttg 7620
caggtggtcg cgaaaggtcc taaactggcg acctatggec attttttctg gggtgatgca 7680
gtagaaggta agcgggtctt gttcccageg gtcccatcca aggttcgegg ctaggteteg 7740
cgcggcagte actagagget catctccgec gaacttcatg accagcatga agggcacgag 7800
ctgcttccca aaggecccca tccaagtata ggtctctaca togtaggtga caaagagacg 7860
ctcggtgega ggatgcgage cgatcgggaa gaactggatc tcccgccace aattggagga 7920
gtggctattg atgtggtgaa agtagaagte cctgegacgg gecgaacact cgtgetgget 7980
tttgtaaaaa cgtgcgeagt actggcageg gtgcacggge tgtacatcct gcacgaggtt 8040
gacctgacga ccgcgcacaa ggaagcagag tgggaatttg agcccetcge ctggegggtt 8100
tggctggtgg tcttctactt cggetgettg teettgaceg tctggetget cgaggggagt 6160
tacggtggat cggaccacca cgccgcgega gcccaaagtc cagatgtccg cgcgeggegg 8220
tcggagettg atgacaacat cgcgecagatg ggagctgtce atggtctgga gotcccgegg 8280
cgtcaggtca ggcgggagct cctgcaggtt tacctcgeat agacgggtca gggcgeggge 8340
tagatccagg tgatacctaa tttccagggg ctggttggtg geggegtcga tggcttgcaa B400
gaggcegeat ccccgeggey cgactacggt accgegegge gggcggtggg ccgcgggggt 8460
gtccttggat gatgeatcta aaageggtga cgcgggegag cccccggadg taggggggge 8520
tccggacceg ©cgggagagg 9ggcaggggc acgtcggoge cgogegeggg caggagetgg 8580
tgergegege gtaggttget ggegaacgeg acgacgcegge ggttgatctc ctgaatctgg 8640
cgectctgeg tgaagacgac gggoccggtg agettgagec tgaaagagag ttcgacagaa 8700
tcaatttcgg tgtcgttgac ggcggeoctgg cgcaaaatct cctgcacgte tectgagttg 8760
tcttgatagg cgatctcggc catgaactge tcgatctctt cctcctggag atctecgegt 8820
ccggetegct ccacggtggc ggcgaggreg ttggasatge gggccatgag ctgcgagaag 8880
gcgttgagge ctccctegtt ccagacgegg ctgtagacca cgcccectte ggeategegg 8940
gcgegeatga ccacctgege gagattgagc tccacgtgec gggegaagac ggcgtagttt 9000
cgcaggegct gaaagaggta gttgagggtg gtggcggtgt gttctgccac gaagaagtac 3060
ataacccagc gtcgcaacgt ggattegttg atatccccca aggectcaag gegetecatg 9120
gcctcgtaga agtccacggc gaagtigaaa aactgggagt tgcgcgccga cacggtteac 9189
tcctcctcca gaagacggat gagceteggeg acagtgtoge gecacctegeg ctcaaagget 9240
acaggggect cttcttctte ttcaatctce tcttccataa gggocctccee ttettettot 9300
tctggcggeg gtgggggagg ggggacacgg cggcgacgac ggcgoacegg gaggeggicg 9360
acaaagcget cgatcatctc cccgeggoga cggcgeatgyg tctcggtgac ggegeggeeg 9420
ttctegoggg ggcgcagttg gaagacgceg cccgtcatgt cccggttatg ggttggeggg 9480
gggctgecat gcggcaggga tacggegcte acgatgeatc tcaacaattg ttgtgtaggt 9540
actcegeccge cgagggacct gagegagtece geatcgaceg gatcggaaaa cctctegaga 9600
aaggcgtcta accagtcaca gtcgcaaggt aggctgagea ccgtggcggyg cggcageggg 9660
cggcgetcgg ggttgtttet ggeggaggtg crgctgatga tgtaattaaa gtaggeggte 9720
ttgagacggc ggatggtcga cagaagcace atgtcettgg gtccggectg ctgaatgege 9780
aggcgeotegg ccatgcccca gocttegttt tgacatcgge geoaggtcttt gtagtagtet 9840
tgcatgagcc tttctaccgg cacttcttct TCLoeTcet ctrgtectge atctettgea 9900
tctatcgetg cggeggegge ggagtttgge cgtaggtgge gecctcttcc tcecatgegt 9960
gtgaccccga agcccctcat cggctgaage agggetaggt cggegacaac gecgetegget 10020
satatggcect gctgcacctg cgtgagggta gactggaagt catccatgtc cacaaagcgg 10080
tggtatgeyc ccgtgtrgat ggtgtaagtg cagttggeca taacggacca gttaacggtc 10140
tggtgacceg gcetgegagag ctcggtgtac ctgagacgcg agtaagccct cgagtcaaat 10200
acgtagtcgt tgcaagtccg caccaggtac tggtatccca ccaaaaagtg cggeggegge 10260
tggcggtaga ggggccageg tagggtggcc ggggctcegg gggegagate ttccaacata 10320
aggcgatgat atccgtagat gtacctggac atccaggtga tgccggegge ggtggtggag 10380
gcgegeggaa agtcgeggac gcggttccag atgttgegca geggcaaaaa gtgctcocatg 10440
grcgggacge tetggecggt caggegegeg caatcgttga cgctctageg tgcaaaagga 10500
gagcectgtaa gcgggeacte ttccgtggtc tggtggataa attcgcaagg gtatcatgge 10560
ggacgaccgg ggttcgagec ccgtatccgg cegrccgecg tgatccatge ggttaccgee 10620
cgegtgtega acccaggtgt gogacgtcag acaacggggg agtgctcctt ttggettect 10680
tceaggegeg goggetgetg cgetagettt tttggecact ggecgegege agegtaageg 10740
gttaggetag aaagcgaaag cattaagtgg ctcgectccct gtagecggag ggttattttc 10800
caagggttga gtcgcgggac ccccggttcg agtctcggac cggccggact geggegaacg 10860
ggggtttgee tccccgteat gcaagaccce gcottgcaaat tcctceggaa acagggacga 10920
gccccttttt tgcttttece agatgecatece ggtgetgegg cagatgegee ccectcctea 10980
gcagcggcaa gagcaagage ageggcagac atgcagggea cccteccete ctectacege 11040
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gtcaggaggyg gcgacatceg cggttgacge ggcagcagat ggtgattacg aaccccegeg 11100
gcgecgggec cggcactace tggacttgga ggagggcgag ggcetggege ggctaggage 11160
gecctctoct gageggtace caagggtgea gctgaagcgt gatacgegtg aggcgracgt 11220
geccgeggcag aacctgtttc gcgaccgcga gggagaggag cccgaggaga tgcgggatcg 11280
aaagttccac gcagggcegeg agctgcggea tggectgaat cgcgageggt tgctgegega 11340
ggaggacttt gagcccgacg cgcgaaccgg gattagtccc gegegegeac acgtggegge 11400
cgeecgacetyg gtaaccgcat acgagcagac ggtgaaccag gagattaact ttcaaaaaag 11460
ctttaacaac cacgtgcgte cgcettgtgge gcgcgaggag gtggctatag gactgatgca 11520
tctgtgggac tttgtaageg cgctggagea aaacccaaat agcaagecge tcatggegea 11580
gctgttectt atagtgcage acagcaggga caacgaggca ttcagggatg cgctgctaaa 11640
catagtagag cccgagggcec gctggectget cgatttgata aacatcctge agagcatagt 11700
ggtgcaggag cgcagcttga gcctggotga caaggtggec gocatcaact attccatget 11760
tagcctggge aagttttacg cccgcaagat ataccatacc ccttacgttc ccatagacaa 11820
ggaggtaaag atcgaggggt tctacatgeg catggcgety aaggtgctta ccttgagega 11880
cgacctgggc gtttatcgca acgagcgcat ccacaaggec gtgagcgtga gecggeggeg 11940
cgagctcage gaccgegage tgatgcacag cctgcaaagg gecctggotyg geacgggeag 12000
cggcgataga gaggeocgagt ccractttga cgegggeget gacctgeget gggccccaag 12060
ccgacgegec ctggaggcag ctggggccgg acctgggetg geggtggcac ccgegegege 12120
tggcaacgtc ggcggegtgy aggaatatga cgaggacgat gagtacgagc cagaggacgg 12180
cgagtactaa gcggtgatgt ttctgatcag atgatgcaag acgcaacgga cccggeggrg 12240
cgggeggege tgcagageca gecgtecgge cttaacrcca cggacgactg gcgecaggte 12300
atggaccgca tcatgteget gactgegege aatcctgacg cgttecggea gcagecgeag 12360
gccaacegge totccgcaat tetggaageg gtggtcrcgg cgcgcgcaaa ccccacgeac 12420
gagaaggtgcC tggcgatcgt aaacgcgetg gccgasaaca gggecatccg gcccgacgag 12480
geeggectgg totacgacge gctgettcag cgcgtggete gttacaacag cggcaacgrg 12540
cagaccaacc tggaccggcee ggtgggggat gtgcgcgegy ccgtggcgea gcgtgagege 12600
gegcageage agggeaacct gggctccatg gttgcactaa acgccttect gagtacacag 12660
cccgeccaacg tgccgegggg acaggaggac tacaccaact ttgtgagcgce actgcggeta 12720
atggtgactg agacaccgca aagtgaggtg taccagtctg ggccagacta ttttttecag 12780
accagtagac aaggcctgca gaccgtaaac ctgagecagg ctttcaaaaa cttgcagggy 12840
ctgtgggggg tgcgggetcc cacaggcgac cgegcgaceg tgtctagett gctgacgece 12300
aactcgegec tgrtgetget gotaatageg ccctteacgg acagtggeag cgtgtecegg 12960
gacacatacc taggtcactt gctgacactg taccgcgagg ccataggtca ggcgcatgtg 13020
gacgagcata ctttceagga gattacaagt gtcagcegeg cgctggggca ggaggacacg 13080
ggcagectgg aggcaaccct aaactacctg ctgaccaace ggeggeagaa gatccecteg 13140
trgcacagtt taascagcga ggaggagcgce attttgcget acgtgcagca gagegtgage 13200
cttaacctga tgcgcgacgg ggtaacgcce agcegtggege tggacatgac cgegcgeaac 13260
atggaaccgg gcatgtatge ctcaaaccgg ccgtttatca accgcctaat ggactacttg 13320
catcgegegg ccgecgtgaa ccccgagtat ttcaccaatg ccatcttgaa cccgeactgg 13380
ctaccgoccc ctggttteta caceggggga ttcgaggtygc ccgagggtaa cgatggattc 13440
ctctgggacg acatagacga cagegtgttt teeccgeaac cgcagacect gctagagttg 13500
caacagcgcg agcaggcaga ggcggcgetg cgaaaggaaa gcttccgcag gecaagceage 13560
ttgtccgatc taggegctge ggcccegegy tcagatgcta gtagcccatt tccaagettg 13620
atagggtctc ttaccagcac tcgcaccacce cgeccgegee tgetgggega ggaggagtac 13680
ctaaacaact cgctgctgca gocgoagege gaaaaaaace tgoctcogge atttcccaac 13740
aacgggatag agagectagt ggacaagatg agtagatgga agacgtacgc gcaggagcac 13800
agggacgrtgec €aggeccgeg cccgeceace cgrcgtcasa ggcacgaccg tcagcggggt 13860
ctggtgtegg aggacgatga ctcggcagac gacageagey tcctggattt gggagggagt 13920
ggcaacccgt ttgcgcacct tegecccagg ctggggagaa tgttttaasaa aaaasaaagc 13980
atgatgcaaa ataaaaaact caccaaggcec atggcaccga gegttggttt tcttgtattc 14040
cecttagtat geggegegeg gegatgtatg aggaaggtee tcctccctee tacgagagtg 14100
tggtgagege ggcgecagtg geggeggege tgggttctec cttegatget cccetggacc 14160
cgccgtttgt gectccgegg tacctgegge ctacedgggg gagaaacagc atccgttact 14220
ctgagttggc acccctattc gacaccacce gtgtgtacct ggrggacaac aagtcaacgg 14280
atgtggcatc cotgaactac cagaacgacc acagcaactt tctgaccacg gtcattcaaa 14340
acaatgacta cagcccgggg gaggcaagca cacagaccat caatcttgac gaccggtege 14400
actggggcgg cgacctgaaa accatcctge ataccaacat gccaaatgtg aacgagttca 14460
tgtttaccaa taagtttaag gcgegggtga tggtgtcgeg cttgcctact aaggacaatc 14520
aggtggagct gaaatacgag tgggtggagt tcacgctgcc cgagggcaec tactccgaga 14580
ccatgaccat agaccttaty aacaacgega tegtggagea ctacttgaaa gtgggcagac 14640
agaacggggt tctggaaage gacatcgggg taaagtttga cacccgcaac ttcagactgg 14700
ggtttgacec cgtcactggt cttgtcatgc ctggggtata tacaaacgaa gccttccatc 14760
cagacatcat tttgctgeca ggatgcegyggg tggacttcac ccacagccge ctgagcaact 14620
tgttgggcat ccgcaagegg caaccettec aggagggett taggatcacc tacgatgatc 14880
tggagggtgg taacattcce gcactgttgg atgtggacgc ctaccaggcg agcttgaaag 14940
atgacaccga acagggeggg ggtggcgcag geggcageaa cagcagtgge ageggcgegg 15000
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aagagaactc caacgcggea gcocgcggeaa tgcagecggt ggaggacatg aacgatcatg 15060
ccattcgcgg cgacaccttt gecacacggg ctgaggagaa gcgecgetgag gccgaagcag 15120
cggccgaagc tgocgoccee gotgegoaac ccgaggtega gaagectcag aagaaaccgg 15180
tgatcaaacc cctgacagag gacagcaaga aacgcagtta caacctaata agcaatgaca 15240
gcaccttcac ccagtaccge agetggtace ttgcatacaa ctacggcgac cctcagaccg 15300
gaatccgotce atggaccctg ctttgcactc ctgacgtaac ctgeggetcg gagcaggtct 15360
actggtcgtt gccagacatg atgcaagacce cegtgecctt cegetccacg cgccagatca 15420
gcaactttce ggtggtggge gccgagetgt tgcccgtgca ctccaagage ttctacaacg 15480
accaggccgt ctactcccaa ctcatcegec agtttaccte tctgacccac gtgttcaatc 15540
gctttcccga gaaccagatt ttggegegec cgccagecce caccatcace accgtcagtg 15600
aaaacgttcc tgctctcaca gatcacggga cgctaccget gegcaacage atcggaggag 15660
tecagegagt gaccattact gacgccagac gecgcacctg cccctacgtt tacaaggcce 15720
tgggcatagt ctcgccgege gtectatcga gecgcacttt ttgagcaage atgtccatce 15780
ttatatcgoc cagcaataac acaggctggg goctgegett cccaageaag atgtttggeg 15840
gggccaagaa gcgctccgac caacacccag tgcgcgtgeg cgggcactac cgegegecct 15900
ggggcgegca caaacgegge €gcactggge geaccaccgt cgatgacgec atcgacgegg 15960
tggtggagga ggcgcgcaac tacacgccca cgeccgecace agtgtccaca gtggacgegg 16020
ccattcagac cgtggtgege ggagccegge gotatgetaa aatgaagaga cggcggaggc 16080
gcgragcacg tcgecaccge ©gecgaceeg geactgecge ccaacgegeg geggeggece 16140
tgcttaaccg cgcacgtcge accggecgac gggeggecat gegggecgcot cgaaggetgg 16200
cegegggtat tgtcactgtg ccccccaggt ccaggcgacg agcggccgce gcageagecg 16260
cggccattag tgctatgact cagggtcgea ggggcaacgt grattgggtg cgegactcgg 16320
ttagcggect gegogtgece gtgegoacce goccccegeg caactagatt gcaagaaaaa 16380
actacttaga ctcgtactot tgtatgratc cagcggegge ggegegeaac gaagetatgt 16440
ccaagcgcaa aatcaaagaa gagatgctce aggtcatcge gccggagatc tatggcccce 16500
cgaagaagga agagcaggat tacaagcccce gaaagctaaa gegggtcaaa aagaaaaaga 16560
aagatgarga tgatgaactt gacgacgagg tggaactgct gcacgctacc gcgcccagge 16620
gacgggtaca gtggaaaggt cgacgcgtaa aacgtgtttt gcgacccggc accaccgtag 16680
tetrtacgoe cggtgagege tccacccgca cctacaageg cgtgtatgat gaggtgtacg 16740
gcgacgagga cctgcttgag caggccaacg agegectcgg ggagtttgec tacggaaage 16800
ggcataagga catgctggeg ttgecgetgg acgagggcaa cccaacacct agcctaaagc 16860
ccgtaacact gcagcaggtg ctgcccgege ttgcaccgtc cgaagaaaag cgcggectaa 16920
agcgegagtc tggtgacttg gcacceaccy tgcagetgat ggtacccaag cgccagegac 16980
tggaagatgt cttggaaaaa atgaccgtgg aacctgggct ggagcccgag gtccgegtge 17040
ggccaatcaa geaggtggeg ccgggactgg gegtgoagac cgtggacgtt cagataccca 17100
ctaccagtag caccagratt gccaccgoca cagagggcat ggagacacaa acgtcccegg 17160
trgectcage ggtggcggat gocgegotge aggeggtoge tgcggecgeg tccaagacct 17220
ctacggaggt gcaaacggac ccgtggatgt ttcgegtttc agcccccegg cgcccgoegeg 17280
gtte gtacg gcca c tact atatgcccta catccttcca 17340
ttgcgoetac cocccggetat cgtggotaca cCtaccgcce cagaagacga gcaactacce 17400
gacgccgaac caccactgga acccgecgee gecgtcgecg tegecageec gtgetggece 17460
cgatttcegt gegeagggtg gotcgogaag gaggcaggac cctggtgety ccaacagege 17520
gctaccacec cagcatcgtt taaaagccgg tctttgtggt tettgeagat atggecctca 17580
cctgeegect cegtttcccg gtgecgggat tccgaggaag aatgcaccgt aggaggggea 17640
tggccggeea cggectgacg ggeggeatge gtcgrgegea ccaccggegg cggegegegt 17700
cgcaccgtcg catgcgegge ggtatcctge cectocttat tccactgate gecgeggega 17760
ttggcgcegt geccggaatt geatcegtgg ccttgcagge gcagagacac tgattaaaaa 17820
caagttgcat gtggaaaaat caaaataaaa agtctggact ctcacgctcg cttggtcctg 17880
taactatttt gtagaatgga agacatcaac tttgcgtctc tggccccgeg acacggetcg 17940
cgcccgttca tgggaaactg gcaagatatc ggcaccagca atatgagegg tggegectte 18000
agctggggct cgctgtggag cggcattaaa aatttcggtt ccaccgttaa gaactatgge 18060
agcaaggect ggaacagcag cacaggecag atgctgaggg ataagttgaa agagcaaaat 18120
ttccaacaaa aggtggtaga tggcctggcc tctggeatta gocggggtggt ggacctggec 18180
aaccaggcag tgcaaaataa gattaacagt aagcttgatc cccgecctce cgtagaggag 18240
cctecaccgg ccgtggagac agtgtcteca gaggggcgtg gcgaaaageg tecgegeece 18300
gacagggaag aaactctggt gacgcaaata gacgagcctc cctcgtacga ggaggcacta 18360
aagcaaggee tgeccaccac ccgtcccatc gegcecatgg ctaccggagt gotgggecag 18420
cacacacccg taacgctgga cctgectccc cccgecgaca cecagcagaa acctgtgctg 18480
ccaggcccga ccgocgttgt tgtaacccgt cctagccgeg cgtcectgeg cogegecgee 18540
agcggtccge gategttgeg geccgtagee agtggcaact ggcaaagcac actgaacage 18600
atcgtgggtc tgggggtgca atccctgaag cgecgacgat geottctgaat agctaacgtg 18660
tcgtatgtgt gtcatgtatg cgtccatgtc gccgccagag gagotgetga gecgecgege 18720
gcccgettte caagatggct acccottega tgatgccgca gtggtcttac atgcacatct 18780
cgggccagga cgcctcggag tacctgagcc ccgggetggt goagttrgoc cgcgccaccy 18840
agacgtactt cagcctgaat aacaagttta gaaaccccac ggtggegect acgcacgacg 18900
tgaccacaga ccggtcccag cgtttgacgc tgeggtteat cectgtggac cgtgaggata 18960
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ctgegtactc gtacaaggcg cggttcacce tagetgtggg tgataaccgt gtgetggaca 19020
tggettcoac gractttgac atcegeggeg tgctggacag gggccctact tttaagecet 19080
actctggcac tgcctacaac gecctggote ccaagggtge cccaaatcct tgcgaatggy 19140
atgaagctgc tactgctett gaaataaace tagaagaaga ggacgatgac aacgaagacg 19200
aagtagacga gcaagctgag cagcaaaaaa ctcacgtatt tgggcaggcg ccttattctg 19260
gtataaatat tacaaaggag ggtattcaaa taggtgtcga aggtcaaaca cctaaatatg 19320
ccgataaaac atttcaacct gaacctcaaa taggagaatc tcagtggtac gaaactgaaa 19380
ttaatcatgc agctgggaga gtccttaaaa agactacccc aatgaaacca tgttacggtt 19440
catatgcaaa acccacaaat gaaaatggag ggcaaggcat tcttgtaaag caacaaaatg 19500
gaaagctaga aagtcaagtg gaaatgcaat tttrctcaac tactgaggeg accgcaggea 19560
atggtgataa cttgactcct aaagtggtat tgtacagtga agatgtagat atagaaacce 19620
cagacactca tatttcttac atgcccacta ttaaggaagg taactcacga gaactaatgg 19680
gccaacaatc tatgcccaac aggectaatt acattgettt tagggacaat tttattggte 19740
taatgtatta caacagcacg ggtaatatgg gtgrtctggc gggccaagea tcgeagttga 19800
atgctgttct agatttgcae gacagaaaca cagagcetttc ataccagett ttgettgatt 19860
ccattggtga tagaaccagg tacttttcta tgtggaatca ggectgttgac agctatgate 19920
cagatgttag aattattgaa aatcatggaa ctgaagatga acttccaaat tactgctttc 19980
cactgggagg tgtgattaat acagagactc ttaccaaggt aaaacctaaa acaggtcagg 20040
aaaatggatg ggaaaaagat gctacagaat tttcagataa aaatgaaata agagttggaa 20100
ataattttgc catggaaatc aatctaaatg ccaacctgtg gagaaatttc ctgtactcca 20160
acatagcgct gtatttgccc gacaagctaa agtacagtcc ttccaacgta aaaatttctg 20220
ataacccaaa cacctacgac tacatgaaca agegagtggt ggetcccggg ttagtggact 20280
gctacattaa ccttggagca cgctggtece ttgactatat ggacaacgtc aacccattta 20340
accaccaccg caatgctgge ctgcgctacc gotcaatgtt getgggeaat ggtcgctatg 20400
tgeccctteca catccaggtg cctcagaagt tctttgecat taaaaacctc cttctcctge 20460
cgggctcata cacctacgag tggaacttca ggaaggatgt taacatggtt ctgcagagcet 20520
ccctaggaaa tgacctaagg gttgacggag ccageattaa gtttgatage atttgecttt 20580
acgccacctt cttecccatg goccacaaca ccgectccac gettgaggee atgettagaa 20640
acgacaccaa cgaccagtcc tttaacgact atctctcege cgccaacatg ctctacccta 20700
tacccgccaa cgctaccaac gtgeoccatat ccatccccte cegeaactgg gcggottteo 20760
gcggctggge cttcacgege cttaagacta aggaaaccce atcactggge tcgggctacg 20820
acccttatta cacctactct ggetctatac cctacctaga tggaaccttt tacctcaacc 20880
acacctttaa gaaggtggcc attacctttg actcrtetgt cagetggect ggcaatgacc 20940
gcctgottac ccccaacgag tttgaaatta agegctcagt tgacggggag ggttacaacg 21000
ttgcccagtq taacatgacc aaagactggt tcctggtaca aatgcetagct aactacaaca 21060
ttggctacca gggcttctat atcccagaga gotacaagga ccgeatgtac tccttettta 21120
gaaacttcca geccatgage cgtcaggtgg tggatgatac taaatacaag gactaccaac 21180
aggtgggcat cctacaccaz cacaacaact ctggatttgt tggctacctt geccccacea 21240
tgcgogaagg acaggectac cctgetaact tccectatce gettatagge aagaccgeag 21300
ttgacagcat tacccagaaa aagtttcttt gcgatcgcac cetttggege atceecattet 21360
ccagtaactt tatgtccatg ggcgeactca cagacctggg ccaaaacctt ctctacgeca 21420
actccgececa cgcgetagac atgacttttg aggtggatce catggacgag cccaccette 21480
tttatgtttt gtttgaagtc tttgacgtgg tccgtgtgca ccggecgeac cgeggegtca 21540
tcgaaacegt gtacetgege acgcccttet cggccggcaa cgccacaaca taaagaagea 21600
agraacatca acaacagctg ccgccatggg ctccagtgag caggaactga eagccattgt 21660
caaagatctt ggttgtgggc catatttttt gggcacctat gacaagcgct ttccaggott 21720
tgtttctcca cacaagcteg cctgcgecat agtcaatacg gocggtegeg agactggggg 21780
cgtacactgg atggectttg cctggaaccc gcactcaaaa acatgetacc tctttgagec 21840
ctttggettt tctgaccage gactcaagca ggtttaccag tttgagtacq agtcactect 21900
gcgecgtage gecattgett cttceccccga ccgotgtata acgctggaaa agtccaccca 21960
aagcgtacag gggcccaact cggccgectg tggactatte tgctgcatgt ttetccacge 22020
ctttgecaac tggccccaaa ctcccatgga tcacaaccec accatgaacce ttattaccgg 22080
ggtacccaac tccatgctca acagtcccca ggtacagecce accetgegtc gcaaccagga 22140
acagctctac agettectge agcgccactc geocctacttc cgcagecaca gtgegeagat 22200
taggagcgce acttetttrt grcacttgaa aaacatgtaa aaataatgta ctagagacac 22260
tttcaataaa ggcaaatgct tttatttgta cactctcggg tgattattta cccccaccct 22320
tgccgtergc gocgtttaaa aatcaaaggg gttctgccge gcatcgctat gegocactgg 22380
cagggacacg ttgcgatact ggtgtttagt gctccactta aactcaggca caaccatccg 22440
cqgcagetcg gtgaagtttt cactecacag gctgcgeace atcaccaacg cgtttagcag 22500
gtcgggcgee gatatcttga agtcgcagtt ggggectccg ccctgegege gegagttgeg 22560
atacacaggg ttgcagcact ggaacactat cagcgccggg tggtgeacge tggccagcac 22620
gctcttgtcy gagatcagat cegegtccag gtectecgeg ttgoteaggg cgaacggagr 22680
caactttggt agctgectte ccaaaaaggg cgcgtgccca ggctttgagt tgcactcgea 22740
ccgtagtggc atcaaaaggt gaccgtgcce ggtctgggcg ttaggataca gcgcctgcat 22800
aaaagccttg atctgcttaa aagccacctg agcctttgeg cottcagaga agaacatgec 22860
gcaagacttg ccggaaaact gattggccgg acaggccgeg tcgtgcacge agcaccttge 22920
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gtcggtgttg gagatctgca ccacatttcg gccccaccgg ttettcacga tcttggectt 22980
gctagactgc tccttcagecg cgegetgcce gtittegete gtcacatcea tttcaatcac 23040
gtgctcctta tttatcataa tgcttccgtg tagacactta agctcgectt cgatctcage 23100
gcagcggtgc agccacaacg cgcageccgt gggotegtga tgettgtagg tcaccterge 23160
aaacgactgc aggtacgcct gcaggaatcg ccccatcatc gtcacaaagg tettgttget 23220
ggtgaaggrc agctgcaacc cgeggtgete ctegtteage caggtcttge atracggecge 23280
cagagcttcc acttggtcag gcagtagttt gaagttegec tttagatcgt tatccacgtg 23340
gtacttgtce atcagcgege gogcagecte catgcccttc tcccacgeag acacgatcgg 23400
cacactcagc gggttcatca ccgtaatttc actttccgot tegetggget ctteoctette 23460
ctcttgegtc cgeataccac gegecactgg gregtcttca ttcagecgee geactgtgeg 23520
cttacctect ttgccatget tgattageac cggtgggttg ctgaaaccca ccatttgtag 23580
cgceacatct tCtctttett coctegetgte cacgattacc tctggtgatg gcgggcgctc 23640
gggcttggga gaagggcget tcotttttctt cttgggegea atggccaaat ccgecgecga 23700
ggtcgatgge cgcgggergg gtgtgegegg caccagegeg tcttgtgatg agtcttccte 23760
gtccteggac tegatacgee gectcatecg cttttttggg ggegeccgyg gaggeggegg 23820
cgacggggac ggggacgaca cgtcctccat ggttggggga cgtcgcgecy caccgegtce 23880
gcgetcggge gtggtttcge gotgotccte tteccgactg gocatttect tetectatag 23940
gcagaaaaag atcatggagt cagtcgagaa gaaggacage ctaaccgecec cctctgagtt 24000
cgecaccace goctccaccg atgecgeccaa cgegoctace accttececeg tcgaggeace 24060
cccgettgag gaggaggaag tgattatcga gcaggaccea ggttttgtaa gcgaagacga 24120
cgaggaccgce tcagtaccaa cagaggataa aaagcaagac caggacaacg cagaggcaaa 24180
cgaggaacaa gtcgggcggg gggacgaaag gcatggegac tacctagatg tgggagacga 24240
cgtgctgttg aagcatctgce agcgccagtg cgecattatc tgcgacgegt tgcaagageg 24300
cagegatgtg cccctcgcea tagcggatgt cagoottgee tacgaacgcc acctattctc 24360
accgcgegta cocccccaaac gccaagaaaa cggcacatge gagcccaacc cgcgectcaa 24420
cttectaccee gtatttgocyg tgccagaggt gettgccace tatcacatct ttttccaaaa 24480
ctgcaagata ccccratcct gocgtgecaa ccgcagecga geggacaage agctggectt 24540
gcggeaggge getgtcatac ctgatatcgc ctcgetcaac gaagtgccaa aaatctttga 24600
gggtcttgga cgcgacgaga agcgegegge aaacgetctg caacaggaaa acagcgaaaa 24660
tgaaagtcac tctggagtgt tggtggaact cgagggtgac aacgegegec tagcegtact 24720
aaaacgcagc atcgaggtca cccactttge ctacceggea cttaacctac cccccaaggt 24780
catgagcaca gtcatgagtg agctgatcgt gegccgtgeg cagcccetgg agagggatge 24840
aaatttgcaa gaacaaacag aggagggcct acccgeagit ggogacgage agetagegeg 24900
ctggcttcaa acgcgcgage ctgccgactt ggaggagcga cgcaaactaa tgatggccge 24960
agtgctcgtt accgtggagc ttgagtgcat gcageggitc tttectgacc cggagatgea 25020
gcgcaageta gaggaaacat tgcactacac cttrcgacag ggctacgtac geccaggeetg 25080
caagatctce aacgtggagc tctgcaacct ggtctcctac cttggaattt tgcacgaaaa 25140
cegecttggg caaaacgtge ttcattccac gctcaaggge gaggegegce gegactacgt 25200
ccgcgactge gtttacttat ttctatgcta cacctggcag acggecatgg gegtttggea 25260
gcagtgcttg gaggagtgca acctcaagga gcetgcagaaa ctgctaaagc aaaacttgaa 25320
ggacctatgg acggecttea acgagegete cgtggcecgeg cacctggegg acatcatttt 25380
ccecgaacge ctgcttaaaa ccctgcaacs gggtctgcca gacttcacca gtcasagcat 25440
grtgcagaac tttaggaact ttatcctaga gcgcteagga atcttgeccg ccacctgetg 25500
tgcacttcct agcgactttg tgoccattaa graccgegaa tgccctecge cgetttgggg 25560
ccactgetac cttctgcage tagccaacta ccttgectac cactctgaca taatggaaga 25620
cgtgageggt gacggrctac tggagtgtca cugtegetge aacctatgea ccccgeaceg 25680
cteccctggtt tgcaattege agetgcttaa cgaaagtcaa attatcggta cctttgaget 25740
gcagggtcce TCYCctgacyg aaaagtccge ggetecgggg ttgaaactca ctcecgggget 25800
gtggacgtcg gcttacctte gcaaatttgt acctgaggac taccacgecc acgagattag 25860
gttctacgaa gaccaatccc geoccgecaaa tgeggagett accgectgeg tcattaccca 25920
gggccacatt cttggccaat tgcaagecat caacaaagec cgccaagagt ttctgctacg 25980
aaagggacgg ggggtttact tggaccccca gtccggegag gagetcaacc caatccecce 26040
gccgecgeag ccctatcage agcagecgeg ggcecttget tcccaggatg gcacccaaaa 26100
agaagctgca getgccgocg ccacccacgg acgaggagga atactgggac agtcaggcag 26160
aggaggtttt ggacgaggag gaggaggaca tgatggaaga crgggagagc ctagacgagg 26220
aagcttccga ggtcgaagag gtgtcagacyg aaacacegtc acccteggte geattccect 26280
cgceggegee ccagaaatcg gceaaccggtt ccagcatgge tacaacctce gctcctcagg 26340
cgcegeegge actgeccgtt cgccgaccca accgtagatg ggacaccact ggaaccaggg 26400
ccggtaagtc caagcagecg ccgecgttag cccaagagca acaacagcge caaggcetace 26460
gctcatggeg cgggeacaag aacgccatag trgcttgctt gcaagactgt gggggcaaca 26520
tctecttcge cegoegettt cttctctace atcacggegt ggecticcee cgraacatce 26580
tgcattacta ccgtcatctc tacageecat actgcaccgg cggcageggc ageggcagea 26640
acagcagcgg ccacacagaa gcaaaggcga ccggatagca agactctgac aaageccaag 26700
aaatccacag cggcggcage agcaggagga ggagegerge grctyggcgee caacgaacce 26760
gtatcgaccc gcgagcttag aaacaggatt tttcccacte tgtatgctat atttcaacag 26820
agcaggggec aagaacaaga gctgaaaata aaaaacaggt ctcrgcgatc ccteaccege 26880

-99-




WO 01/04282 " PCT/US00/18971

agctgcetgt atcacaaaag cgaagatcag cttcggcgea cgotggaaga cgcggagget 26940
ctertecagta aatactgcge gotgactctt aaggactagt ttegegeeet ttctcaaatt 27000
taagcgcgaa asctacgtca tctecagegg ccacacccgg cgecageace tgtcgtcage 27060
gccattatga gcaaggaaat tcccacgece tacatgtgga gttaccagcc acaaatggga 27120
cttgcggetg gagetgecca agactactca acccgaataa actacatgag cgcgggaccc 27180
cacatgatat cccgggtcaa cggaatccgc goccaccgaa accgaattct cttggaacag 27240
gcggectatta ccaccacace tcgtaataac cttaatccce gtagttggec cgetgecctg 27300
gtgtaccagg aaagtcecgc tcccaccact gtggtacttc ccagagacgc ccaggccgaa 27360
gttcagatga ctaactcagg ggegcagett gegggegget ttegtcacag ggtgoggtcg 27420
cccgggeagg gtataactca cctgacaatc agagggcgag gtattcagot caacgacgag 27480
tcggtgagct cctegottgg tetccgteeg gacgggacat ttcagatcgg cggcgccgge 27540
cgtccttcat tcacgecteg tcaggeaatc ctaactctge agacctcegtc ctctgageeg 27600
cgctctggag geattggaac tcrgcaattt attgaggagt ttgrgecate ggtctacttt 27660
aaccccttct cgggacctcc cggccactat ccggatcaat ttattcctaa ctttgacgeg 27720
gtaaaggact cggcggacgg ctacgactgs atgttaagtg gagaggcaga gcaactgcge 27780
ctgaaacacc tggtccactg tcgecgecac aagtgctttg ccecgegacte cggtgagttt 27840
tgctactttg aattgcccga ggatcatatc gagggceeegy cgeacggegt ceggettacce 273900
gcecagggag agettgeccg tagcctgatt cgggagttta cccagegcocc cctgotagtt 27960
gagcgggaca ggggaccctg tgttctcact gtgatttgca actgtcctaa ccttggatta 28020
catcaagatc tttgttgcca tctctgtgct gagtataata aatacagaaa ttaaaatata 28080
ctggggetec tatcgecate ctgtaaacge caccgtettc acccgeccaa gcaaaccaag 28140
gcgaacctta cctggtactt ttaacatcte tccctctgtg atttacaaca gtttcaacce 28200
agacggagtg agtctacgag agaacctctc cgagetcage tactccatca gaaaaaacac 28260
caccctoctt acctgecggg aacgtacgeg tgegtcaccg gecgetgeac cacacctace 28320
gccrgaccgt aaaccagact ttttccggac agacctcaat aactctgttt accagaacag 28380
gaggtgagct tagaaaaccc ttagggtatt aggccaaagg cgcagctact gtggggttta 28440
tgaacaattc aagcaactct acgggctatt ctaattcagg tttctctagg gttggggtta 28500
ttctetgtet tgtgattetc ttrattctra tactaacgct tctctgecta aggctcgeeg 28560
cctgctgtgt geacatttgc atttattgtc agetttttaa acgctggggt cgccacccaa 28620
gatgattagg tacataatcc taggtttact cacccttgeg tcageccacg gtacttaatt 28680
aacccaaaag gtggatttta aggagccagc ctgtaatgtt acattegcag ctgaagctaa 28740
tgagtgcacc actcttataa aatgcaccac agaacatgaa aagctgctta ttcgccacaa 28800
aaacaaaatt ggcaagtatg ctgtttatgec tatttggcag ccaggtgaca ctacagagta 28860
taatgttaca gttttccagg gtaaaagtca taaaactttt atgtatactt ttccatctta 28920
tgasatgtgc gacattacca tgtacatgag caaacagtat aagttgtggc ccccacaaaa 286980
rrgrgtggaa aacactggca ctttctgetg cactgetatg ctaattacag tgctegettt 29040
ggtctgtacc ctactctata ttaaatacaa aagcagacge agctttattg aggaaaagaa 29100
aatgccttaa tttactaagt tacaaagcta atgtcaccac taactgettt actcgctget 29160
tgcaaaacaa attcaaaaag ttagcattat aattagaata ggatttaaac cccceggtea 29220
ttrectgetc aataccattc ccctgaacaa ttgactctat gtgggatatg ctccageget 29280
acaaccttga agtcaggett ccrggatgtc agcatctgac tttggccagc acctgtcccg 29340
cggatttgtt CCagtccaac racagcgace caccctaaca gagatgacca acacaaccaa 23400
cgcggcegee getaceggac ttacatctac cacaaataca ccccaagttt ctgcctttgt 23460
castaactgg gataacttgy gcatgrgctg gtretccata gegottatgt ttgtatgect 29520
tattattatg tggctcatct gergccteaa gcgcaaacgc geccgaccac ccatctatag 29580
tcccatcatt grgotacacc casacaatga tggestccat agattggacg gactgaaaca 2964C
catgttcttt tctcttacag tatgattasa tgagacatga ttcctegagt ttttatatta 29700
ctgaccettyg ttgegettrt trgtgegrge tccacattgg ctgcggtttc tcacatcgaa 29760
gtagactgca ttccagectt cacagtctat ttgetttacg gatttgtcac cctcacgete 29820
atctgcagcc tcatcactgt ggtcatcgec ttratccagt gcattgactg ggtctgtgtg 29880
cgerttgeat atctcagetg ctgccatgtt gtgttgctac catgttgttt tcatgtgttg 29940
ctgecatgcet cttgtegeet tagatctcte tttatgtagt gttgtggtgt ctcrcttgre 30000
gtgatgtgtg ttttgtccta tatattttaa ttottaatce aaaccectgr ccccgcagag 30060
gectttgegt tctggtagge cgtcattgaa aactgactta actcgttaaa ttaaaaazaat 30120
gtaaaaaata atggttgaga ctcagcccaa catcggcaga tgaggtggat tgagactcag 30180
cccaacatcg gcagatgagg tggattgaga ctcaacccca acattggcag atgaggtgaa 30240
ttagatgagg tggattgaga ctcatgaggg tggratgagg gcccgacgtc cacaggtggg 30300
agttgtgctt tacagtccaa cgtgcaggac gcTtggeatt tgccagagaa caccaagatt 30360
ggcaaattcg caactggcge cctgtgetct tcacagacgg aaaaatgacc aaaatctgat 30420
tatttttgta aaacggaaac cgaatgtccg acasagttca tttgatgact rcceggtagg 30480
tctgecctge cgctgggecg acgecgtecg ggaattttac aaacgattic ggacgtctag 30540
cattcactca ccttgtcaag gacctgagga tctctgcacc cttattaaga ccctgtgegg 30600
tctcaaagat cttattccct ttaactaata aasaaaaaata ataaagcatc acttacttaa 30660
aatcagttag caaatttcty tccagtttat tcagcageac ctccttgece tcectcecage 30720
tctggtattg cagcttecte ctggctgeaa actttctcca caatctaaat ggaatgtcag 30780
tttectectg ttectgtcca tocgeaccca ctatcttcat gtrgttgcag atgaagegeg 30840
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caagaccgtc tgaagatacc ttcaaccccg tgtatccata tgacacggaa accggtectc 30900
caactgtgcc tttrcttact cctccctttg tatcccccaa tgggttrcaa gagagtccce 30960
ctggggtact ctctttgege ctatccgaac ctctagttac ctccaatgge atgettgege 31020
tcaaaatggy ceacggcctc tcrctggacg aggccggcaa cettacctec caaaatgtaa 31080
ccactgtgag cccacctctc aaaaaaacca agtcaaacat aaacctggaa atatctgeac 31140
ccctcacagt tacctcagaa gccctaactg tggetgccge cgeacctcta atggregegg 31200
gcaacacact caccatgcaa tcacaggece cgctaaccgt gcacgactece aaacttagea 31260
ttgccaccca aggaccectc acagtgtcag aaggaaagct agccctgeaa acatcaggec 31320
ccetcaccac caccgatagc agtaccctta ctatcactge ctcaccecct ctaactactg 31380
ccactggtag cttgggcatt gacttgaaag agcccattta tacacaaaat ggeaaaactag 31440
gactaaagta cggggctect ttgcatgtaa cagacgacct aaacactttg accgtagcaa 31500
ctggtccagg tgtgactatt aatvaatactt ccttgcaaac taaagttact ggagecttgg 31560
gttttgattc acaaggcaat atgcaactta atgtagcagg aggactaagg attgattctc 31620
aaaacagacg ccttatactt gatgttagtt atccgtttga tgctcaaaac caactaaatc 31680
taagactagg acagggcect ctttttataa actcagecca caacttggat attaactaca 31740
acaaaggcct ttacttgttt acagcttcaa acaattccaa aaagettgag gttaacctaa 31800
gcactgccaa ggggttgatg tttgacgcta cagccatage cattaatgca ggagatggge 31860
trgaatttgg ttcacctaat gcaccaaaca caaatcccct casaacaaaa attggccatg 31920
gcctagaatt tgattcaaac aaggctatgg ttcctaaact aggaactgge cttagttttg 31980
acagcacagg tgccattaca gtaggaaaca aaaataatga taagctaact ttgtggacca 32040
caccagctce atctcctaac tgtagactaa atgcagagaa agatgetaaa ctcactttgy 32100
tcttaacaaa atgtggcagt caaatacttg ctacagtttc agttttgget gttaaaggea 32160
gtttggctcc aatatctgga acagttcaaa gtgctcatct tattataaga tttgacgaaa 32220
atggagtcct actaaacaat tccttcctgg acccageata ttggaacttt agaaatggag 32280
atcttactga aggcacagec tatacaaacg ctgttggatt tatgcctaac ctatcagcett 32340
atccaaaatc tcacggtaaa actgccaaaa gtaacattgt cagtcaagtt tacttaaacg 32400
gagacaaaac taaacctgta acactaacca ttacactaaa cggtacacag gaaacaggag 32460
acacaactcc aagtgcatac tctatgtcat tttcatggga ctggtctgge cacaactaca 32520
ttaatgaaat atttgccaca tcctcttaca ctttttcata cattgcccaa gaataaagaa 32580
tcgtttgrgt tatgtttcaa cgugtttatt tttcaattge agaaaatttc aagtcatttt 32640
tcattcagta gtatagcecc accaccacat agcttataca gatcaccgta ccttaatcsa 32700
actcacagaa ccctagtatt caacctgcca cctcectece aacacacaga gtacacagtc 32760
ctttetccec ggotggectt aaaaagcatc atatcatggg taacagacat attcttaggt 32820
gttatattcc acacggtttc ctgtcgagec aaacgctcat cagtgatatt aataaactcc 32880
ccgggeagct cacttaagtt catgtcgetg tccagetget gagecacagg ctgctgteca 32940
acttgcggtt gcttaacggg cggcgaagga gaagtccacg cctacatggg ggtagagtea 33000
teatcgtgca tcaggatagg gegstggige tgcagcagcg cgcgaataaa ctgcrgecge 33060
cgccgetecyg tcctgeagga atacaacatg geagtggrtct cctcagcgat gattcgcace 33120
gceccgeagea taaggegeet tgrectecgg gcacageage gcaccctgat ctcacttaaa 33180
tcagcacagt aactgcagea cagcaccaca atatrgttca aaatcccaca gtgcaaggeyg 33240
ctgtatccaa agctcatgge ggggaccace gaacccacgt ggccatcata ccacaagege 33300
aggtagatta agtggcgacc cctcataaac acgctggaca taaacattac ctcttttgge 33360
atgttgtaat tcaccacctc ccggtaccar ataaacctct gattaaacat ggcgccatce 33420
accaccatce taaaccagct ggccaaaace tgcccgccgg ctatacactg cagggaaceg 33480
ggactggaac aatgacagtg gagagcccag gactcgtaac catggatcat catgctegte 33540
atgatatcaa tgttggcaca acacaggcac acgtgcatac acttcctcag gattacaage 33600
tceteccgeg ttagaaccat atcccaggga acaacccatt cctgaatcag cgtaaatccc 33660
acactgcagg gaagacctcg cacgtaactc acgttgtgca ttgtcaaagt gttacattcg 33720
ggcagcagcg gatgatcete cagtatggta gegegggtti ctgtctcaaa aggaggtaga 33780
cgatcectac tgtacggagt gcgccgagac aaccgagatc gtgttggtcg tagtgtcatg 33840
ccaaatggaa CgCCggacgt agrcatattt cctgaagcaa aaccaggtgc gggegtgaca 33900
aacagatctg cgtetceggt ctcogecgett agatcgctct gtgtagtagt tgtagtatat 33960
ccactctcte aaagcatcca ggcgececct ggcttcgggt tctatgtaaa ctecttcatg 34020
cgccgetgec ctgataacat ccaccaccge agaataagcc acacccagcce aacctacaca 34080
tregttctge gagtcacaca cgggaggage gggaagaget ggaagaacca tgtttttttt 34140
rrtattccaa aagattatcc aaaacctcaa aatgaagatc tattaagtga acgcgctccc 34200
ctccggtgge gtggtcaaac tctacagcca aagaacagat aatggcattt gtaagatgtt 34260
gcacaatggc ttccaaaagg caaacggccc tcacgtccaa gtggacgtaa aggctaaacc 34320
cttcagggtg aatctcctct ataaacattc cagcaccttc aaccatgcce aaataattct 34380
catctcgeca ccttctcaat atatctetaa geaaatcceg aatattaagt ccggccattg 34440
taaaaatctg ctccagageg ccctccacct tcagectcaa gcagcgaatc atgattgcaa 34500
aaattcaggt tcctcacaga cctgtataag attcaaaagc ggaacattaa caaaaatacc 34580
gcgatecegt aggtcccttce gcagggecag ctgaacataa tcgtgcaggt ctgcacggac 34620
cagcgeggoc actteccege caggaacctt gacaaaagaa cccacactga ttatgacacg 34680
catactcgga gctatgcetaa ccagegtage cccgatgtaa getttgttge atgggcggceg 34740
atataaaatg caaggtgctg ctcaaaaaat caggcaaagc ctcgegeaaa aaagaaagea 34800
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catcgtagtc atgctcatgc agataaaggc aggtaagctc cggaaccacc acagaaaaag 34860
acaccatttt tctctcaaac atgtctgegg gtttctgeat aaacacaaaa taaaataaca 34920
aaaaaacatt tasacattag aagcctgtet tacaacagga aaaacaaccc ttataagcat 34980
aagacggact acggccatge cggcgtgacc gtaasaaaac tggtcaccgt gattaaaaag 35040
caccaccgac agctcctegg tcatgtecgy agtcataatg taagactcgg taaacacatc 35100
aggttgattc atcggtcagt gctaaaaage gaccgaaata geccggggga atacataccc 35160
gcaggegtag agacaacatt acagccccca taggaggtat aacaaaatta ataggagaga 35220
saaacacata aacacctgaa aaaccctcet gcctaggeaa aatagcacce tcccgetcca 35280
gaacaacata cagcgettea cageggeage ctaacagtca gecttaccag taaaaaagaa 35340
aacctattaa aaaaacacca ctcgacacygg caccagctca atcagtcaca gtgtaaaaaa 35400
gggccaagtg cagagcgagt atatatagga ctaaaaaatg acgtaacggt taaagtccac 35460
aaaaaacacc €agaaaaccg cacgcgaacc tacgcccaga aacgaaagec aaaaaaccea 35520
caacttcctc aaatcgtcac treegtttte ccacgttacg taacttccca ttttaagaaa 35580
actacaattc ccaacacata caagttacte cgeectaaaa cctacgteac ccgecccgtt 35640
cccacgceoce gegecacgte acaaacteca cccccteatt atcatattgg cttcaatcca 35700
aaataaggta tattattgat gatg 35724

<210> 14

<211> 33988

<212> DNA

<213> Adenovirus subgroup C

<400> 14

catcatcaat aatatacctt attttggatt gaagccaata tgataatgag ggggtggagt 60
trgtgacgtg gcgcggggcg tggeaacggy gegggtgacy tagtagrgty gcggaagtgt 120
gatgttgcaa gtgtggcgga acacatgtaa gcgacggatg tggcaaaagt gacgtttttg 180
gigtgcgeeg gtgtacacag gaagtgacaa ttttcgegeg gttttaggeg gatgttgtag 240
tasatttggg cgtaaccgag taagatttgg ccattttcgc gggaaaactg aataagagga 300
agtgaaatct gaataatttt gtgttactca tagcgcgtaa tatttgtcta gggccgeggy 360
gactttgacc gtttacgtgg agactcgece aggtgttttt ctcaggtgtt ttcegegtte 420
cgggtcaaag ttggcgtttt attattatag tcagctgacg tgtagtgtat ttatacccgg 480
tgagttcctc aagaggecac tcttgagtgc cagcgagtag agttrtctce tccgagecge 540
tccgacaccg ggactgaaaa tgagacatga ggtactgget gataatcttc cacctcctag 600
ccattttgaa ccacctaccc ttcacgaact gtatgattta gacgtgacgg cccccgaaga 660
tcccaacgag gaggeggrit cgcagatttt tcccgactct gtastgttgg cggtgcagga 720
agggattgac ttactcactt ttccgecgge gcccggttet ccggageege ctcaccrrie 780
ccggecageec gageagecgy agcagagagc cttgggiccg gtttgccacg aggetggett B4O
tccacccagt gacgacgagg atgaagaggg tgaggagttt gtgttagatt atgtggagca 900
ccecgggeac ggttgcaggt cttgtcatta tcaccggagy aatacggyggg acccagatat 960
tatgtgttcg ctttgctata tgaggacctg tggcatgttt gtctacagta agtgaaaatt 1020
atgggcagrg ggtgatagag tggtgggttt ggtgtggtaa tttrttittt aatttttaca 1080
gttttgtggt ttaaagaatt ttgtattgtg atttttttaa aaggtectgt gtctgaacct 1140
gagcetgage ccgagecaga accggagect gcaagaccta cccgecgtec taaaatggcg 1200
cetgetatce tgagacgeee gacatcacct gtgtctagag aatgcaatag tagtacggat 1260
agctgtgact ccggtcctic taacacacct ccrgagatac acceggtggt ccegetgtge 1320
cccattaasc cagttgcegt gagagttggt gggcgtegee aggetgtgga atgtatcgag 1380
gacttgctta acgagcctgg goaacctttg gacttgagct gtaaacgecc caggocataa 1440
ggtgtaaacc tgtgattgeg tgtgtggtta acgcctttgt ttgctgaatg agttgatgta 1500
agtttaatza agggtgagat aatgtttaac ttgcatggeg tgttaaatgg ggeggggott 1560
aaagggtata taatgcgecg tgggctaatc ttggttacat ctgacctcat ggaggettgg 1620
gagtgtttgg aagattttte tgctgtgegt aacttgctgg aacagagctc taacagtacce 1680
tcttggtttt ggaggtttee gtggggetca toccaggcaa agttagtctg cagaattaag 1740
gaggattaca agtgggaatt tgaagagctt ttgaaatcct gtggtgagct gtttgattct 1800
trgaatctgg grtcaccagge gcttrtecaa gagaaggtca tcaagacttt ggatttttce 1860
acaceggggc gcgetgegge tgetgttget ttrittgagrt ttataaagga taaatggagc 1920
gaagaaaccc atctgagegyg ggggtacctg ctggattitc tggccatgca tctgtggaga 1980
gcggtrgtga gacacaagaa tcgeotgeta ctgttgtett ccgtecgece ggcgataata 2040
cegacggagg agcagcagca gcagcaggag gaagccagge ggcggcggea ggagcagage 2100
ccatggaacc cgagageegg cctggaccect cgggaatgaa tgttgtacag gtggctgaac 2160
tgtatccaga actgagacgc attttgacaa ttacagagga tgggcagggg ctaaaggggy 2220
taaagaggga gcgggggget tgtgaggcta cagaggagge taggaatcta gcttttaget 2280
taatgaccag acaccgtect gagtgtatta cttttcaaca gatcaaggat aattgcgeta 2340
atgagcttga totgctggeg cagaagtatt ccatagagea gctgaccact tactggetge 2400
agccagggga tgattttgag gaggctatta gggtatatgc aaaggtggca cttaggccag 2460
attgcaagta caagatcagc agacttgtaa atatcaggaa ttgttgetac atttctggga 2520
acggggcega ggtggagata garacggagg atagggtggc ctttagatgt agcatgataa 2580
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atatgtggcec gggggtgcrt ggcatggacg gggrggitat tatgaatgta aggtttactg 2640
gccccaattt tagcggracg gttttectgg ccaataccaa ccttatccta cacggtgtaa 2700
gcttctatgg gtttaacaat acctgtgtgg aagcectggac cgatgtaagg gttcggggct 2760
gtgcctttta ctgctgetgg aagggggtgg tgtgtegece caaaagcagg gcttcaatta 2820
agaaatgcct ctttgaaagg tgtaccttgg gratccrgte tgagggtaac tccagggtgc 2880
gccacaatgt ggectcegac tgtggttget tcatgctagt gaaaagcgtg gctgrgatta 2940
agcataacat ggtatgtggc aactgcgagg acagggccte tcagatgctg acctgetegg 3000
acggcaactg tcacctgctqg aagaccattc acgtagccag ccactctege aaggcctgge 3060
cagtgtttga gcataacata ctgacccget gttecettgea tttgggtaac aggaggggyg 3120
tgttcctace ttaccaatgc aatttgagtc acactaagat attgcttgag cccgagagea 3180
tgtccaaggt gaacctgaac ggggtgtttg acatgaccat gaagatctgg aaggtgctga 3240
ggtacgatga gacccgceace aggtgcagac cctgcgagtg tggcggtaaa catattagga 3300
accagectgt gatgctggat gtgaccgagg agctgaggce cgatcacttg gtgctggecet 3360
gcacccgege tgagtttgge tctagegatg aagatacaga ttgaggtact gaaatgtgtg 3420
ggcgtggett aagggtggga aagaatatat aaggrggggg tcttatgtag ttttgtatct 3480
gttttgcage agccgccgee gecatgagea ccaactegtt tgatggaage attgtgaget 3540
catatttgac aacgegcatg cccecatggg ccggggtgeg tcagaatgtg atgggctcca 3600
gcattgatgg tcgcceegtc crgeccgcaa actctactac cttgacctac gagaccgtgt 3660
ctggaacgce gttggagact gecagcctceg ccgecgette agecgergea geeaccgece 3720
gcgggattgt gactgacttt getttoctga gcccgettge aageagtgea gcttccegrt 3780
catcegoccg cgatgacaag ttgacggetc ttttggeaca attggattcot ttgacccggg 3840
aacttaatgt cgtttctcag cagctgttgg atctgegeca gceaggtitct gecctgaagg 3900
cttoctecce teccaatgeg gtttaaaaca taaataaaaa accagactct gtttggattt 3960
ggatcaagca agtgtettge tgtctttatt tagggottit gegegegegy taggcceggy 4020
accagcggrc toggtogttg agggtectgt gtatttttte caggacgtgg taaaggtgac 4080
tctggatgtt cagatacatg ggcataagce cgtcrctggg gtggaggtag caccactgca 4140
gagcttcatg ctgcggggtg gtgttgtaga tgatccagtc gtagcaggag cgctgggegt 4200
ggtgcctaaa aatgteotttce agtagcaagc tgattgecag gggcaggece trggtgtaag 4260
tgtttacaaa gcggttaage tgggatgggt gcatacgtgg ggatatgaga tgcatctrgg 4320
actgtatttt taggttggct atgttcccag ccatatcect ccggggatte atgttgtgca 4380
gaaccaccag cacagtgtat ccggtgecact tgggaaattt gtcatgtagc ttagaaggaa 4440
atgcgtggaa gaacttggag acgcccttgt gacctccaag attttccatg cattegtcea 4500
taatgatggc aatgggecca cgggeggcgy cctgggegaa gatatttctg ggatcactaa 4560
cgtcatagtt gtgrtccagg atgagatcgt cataggccat ttttacasag cgcgggcegga 4620
gggtgccaga ctgcggtata atggttccat ccggcccagg gycgtagtta ccctcacaga 4680
tttgcatttc ccacgetttg agttcagatg gggggatcat gtctacctgc ggggcgatga 4740
agaaaacggt ttccggggta ggggagatca gctgggaaga aagcaggttce ctgagcaget 4800
gcgacttacc gcageeggtg ggcccgtaaa tcacacctat taccgggtgc aactggtagt 4860
taagagagct gcagcetgccg tcatecectga gcagggggge cacttcgtta ageatgtccc 4920
tgactcgecat gttttccctg acceaatecg ©cagaaggcg ctegecgece agcgatagca 4980
gttcttgcaa ggaagcaaag tttttcaacg gtttgagacc gtccgecgta ggcatgettt 5040
tgagcgtrty accaagcagt tecaggeggt cccacagetc ggtcacctge tctacggeat 5100
ctcgatccag catatctect egrttcgegg gttggggegg ctttegetgt acggeagrag 5160
tcggtgercg tocagacggg ccagggtcat gtctttccac gggegcagygs tcctegtecag 5220
cgtagtctgg gtcacggtga agaggtgege tccgggerac gegeotggeca gggtgegett 5280
gaggctggtc €Ttgctggrge Lgaagcgetyg ccggtetreg cectgegegt cggccaggta 5340
gcatttgacc atggtgtcat agtccagecce ctccgeggeg tggcccttygg cgegecagett 5400
gcccttggag gaggcgceege acgaggggcea gtgcagactt ttgagggegt agagcttggg 5460
cgcgagaaat accgattccg gggagtaggc atccgegecg caggecccge agacggtctc 5520
gcattccacg agccaggtga getetggecg ttegyggtea aaaaccaggt ttcccccatg 5580
ctttttgatg cgttrcttac ctctggtttc catgagecgg tgtccacget cggtgacgaa 5640
aaggctgtee gtgtoccegt atacagactt gagaggectg tcctcgageg gtgttecgeg 5700
gtcctcctcg tatagaaact cggaccactc tgagacaaag gctcgegtee aggecageac 5760
gaaggaggct aagtgggagg ggtagcggtc gttgtccact agggggtcca ctcgetcecag 5820
ggtgtgaaga cacatgtcge cctcttegge atcaaggaag gtgattggtt tgtaggtgta 5880
ggccacgtga ccgggtgttc ctgaaggggg gcetataaaag 999g9tggggg cgcgttegtc 5940
cteactctct tccgcatcge tgtctgegag ggccagetgt tggggtgagt actccctctg 6000
aaaagcggge atgacttctg cgctaagatt gtcagtttcc aaaaacgagy aggatttgat 6060
attcacctgg cccgeggtga tgectttgag ggtggecgea tccatctggt cagaaaagac 6120
aatcttttty ttgtcaagct tggtggcaaa cgaccegtag agggegttgg acagcaactt 6180
ggcgatggag cgcagggttt ggtttttgtc gcgatcggcg cgctecttgg ccgegatgrt 6240
tagctgeacg tattcgcgcg caacgcaccg ccattcggga aagacggtgg tgcgctcgtc 6300
gggeaccagy tgeacgecgec aaccgeggtt gtgoagggtg acasggtcaa cgctggtgge 6360
tacctctccg cgtaggeget cgttggtcca gcagaggegg ccgoeccttge gegagcagaa 6420
tggcggtagg gggtctaget gegrtetcgtc €ggggggtet gegtecacgg taaagaccee 6480
gggcagcagg cgcgegtega agtagtctat cttgeatect tgcaagteta gegectgetg 6540
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ccatgcgcgg gcggeaageg cgegetcgta tgggttgagt gggggacccc atggcatggg 6600
gtgggtgagc gcggaggegt acatgeegea aatgtcgtaa acgtagaggqg gctctctgag 6660
tattccaaga tatgtagggt agcatcttcc accgeggatg ctggegegea cgtaatcgta 6720
tagttcgtgc gagggagcge ggaggtcgag accgaggttg ctacgggegg getgetctge 6780
tcggaagact atctgcctga agatggeatg tgagttggat gatatggttg gacgctggaa 6840
gacgttgaag ctggcgtctg tgagacctac cgegteacge acgaaggagg cgtaggagtc 6900
gegcagettg ttgaccaget cggcggtgac ctgcacgtct agggcgcagt agtccagggt 6960
ttecttgatg atgrcatact tatcctgtce ctttttttte cacagctcyge ggttgaggac 7020
aaactcttcg cggtctttec agtactcttg gatcggaaac cegtcggeet ccgaacggta 7080
agagcctagc atgtagaact ggttgacggc ctggtaggeg cagcatccct tttctacggg 7140
tagcgegtat gectgegegg ccttccggay cgaggtgtgg gtgagcgcaa aggtgtccct 7200
gaccatgact ttgaggtact ggtatttgaa gtcagtgtcg tcgcatccge cctgetcceca 7260
gagcaaaaag tccgtgeget ttttggaacg cggatttggc agggcgaagg tgacatcgtt 7320
gaagagtatc tttceegego gaggcataaa gttgcgtgtg atgcggasgg gteccggeac 7380
ctcggaacgg ttgttaatta cctgggcggc gagcacgatc tcgtcaaage cgttgatgtt 7440
gtggcecaca atgtaaagtt ccaagaagcg cgggatgoce ttgatggaag gcaatttttt 7500
aagtcecctceg taggtgaget cttcagggga getgageeeg tgctctgaaa gggeccagtc 7560
tgcaagatga gggttggaag cgacgaatga gctccacagg tcacgggeca ttagcatttg 7620
caggtggtcg cgaaaggtcc taaactggcg acctatggcc attttttctg gggtgatgca 7680
gtagaaggta agcgggtctt gttcccageg gtcecatcca aggttegegg ctaggtctcy 7740
cgeggcagtc actagagget catcteegec gaacttcatg accagcatga agggcacgag 7800
ctgettecca aaggeceeca tccaagtata ggtctctaca tcgtaggtga caaagagacg 7860
cteggtgega ggatgcgage cgatcgggaa gaactggatc tcccgecace aattggagga 7920
grggcratig atgtggtgaa agtagaagic cctgegacgg gccgaacact cgtgetgget 7289
tttgtaaaaa cgtgegcagt actggcageg gtgcacgggc tgtacatcct gcacgaggtt 8040
gacctgacga ccgcgcacaa ggaagcagag tgggaatttg agccectcgc ctggegggtt 8100
tggctggtgg tcttctactt cggetgettg tccttgaccg tctggctgct cgaggggagt 8160
tacggtggat cggaccacca cgccgegega geccaaagte cagatgtccy €gegeggegyg 8220
tcggagottg atgacaacat cgegcagatg ggagctgtcc atggtctgga goctoccgegg 8280
cgtcaggtca ggcgggaget cctgcaggtt tacctcgcat agacgggtca gggegcqggge 8340
tagatccagg tgatacctaa tttccagggg ctggttggtg geggcgtega tggcttgcaa 8400
gaggccgeat cccegeggey cgactacggt accgegegge gggcgatggg ccgegggggr 8460
gtccttggat gatgcatcta aaageggrga cgegggegad ccecccggagg taggggggge 8520
tccggacccg ccgggagagg gggcaggggc acgtcggege cgogegeggg caggagctgg 8580
tgctgegege graggrtget ggcgaacgcg acgacgegge ggttgatcte ctgaatctgg 8640
cgecetctgeg tgaagacgac gggceccggtg agettgagee tgaaagagag ttcgacagaa 8700
tcaatttcgg tetcgttcac ggeggectygy cgczaaatct cctgcacgtc tcctgagttg 8760
tcttgatagg cgatctcgge catgaactgc tcgatctett cctcctggag atctccgegt 8820
ccggcteget ccacggtgge ggcgaggteg ttggaaatge gggccatgag ctgcgagaag 8880
gcgttgagge cteooctegtt ccagacgeyy ctgtagacca cgcecectte ggcatcgegg 8940
gegegcatga ccacctgege gagattgagc tccacgtgec gggcgaagac ggcgragttt 9000
cgcaggcgct gaaagaggta gttgagggtg grggeggtgt gttctgccac gaagaagtac 9060
ataacccage gtcgcaacgt ggattcgttg atatccccca aggcctcaag gegctccatg 9120
gcctegtaga agtceacgac gaagttgaaa sactgggagt tgcgegccga cacggttaac 9180
tcctccteca gaagacggat gagctcggeg acagtgtcge gcacctegeg ctcasagget 9240
acaggggcct CLICLTCLLC trcaatctec Tcttccataa gggoctecce ttettettet 9300
totggcggeg gtgggggagg $gggacacgg cggegacgac ggcgeaccgg gaggeggteg 9360
acaaagcgct cgatcatctc cccgeggega cggcgeatgg tcteggtgac ggegeggecy 9420
ttctcgeggg ggcgcagttg gaagacgecg cccgteatgt cccggttatyg ggttggeggg 9480
gggctgeccat goggcaggga racggcgcta acgatgcatc tcaacaattg ttgtgtaggt 9540
actccgcege cgagggacct gagcgagtcc gearcgaccg gatcggaaaa cctctegaga 9600
aaggcgtcta accagtcaca gtcgeaaggt aggetgagca €cgtggcggg cggcagegygyg 9660
cggeggtegg ggttgtttcet ggcggaggty ctgctgatga tgtaattaaa gtaggeggtce 9720
ttgagacggc ggatggtcga cagaagcacc atgtccttgg gtceggectg ctgaatgege 8780
aggeggtcgg ccatgeccca ggcttegttt tgacatcgge gcaggtcttt gtagtagtct 9840
tgcargagce tttctaccgg cacttcttet tetecttect cttgtectge atctcttgca 9900
tctatcgety ©ggeggcyge ggagtttgge cgtaggrgge gecctettce tcccatgegt 3960
gtgaccccga ageccctcat cggetgaage agggetaggt cggcgacaac gegetcgget 10020
aatatggcct gctgecacctg cgtgagggta gactggaagt catccatgte cacaaagcgg 10080
tggtatgege cegtgttgat ggtgtaagtg cagttggcca taacggacca gttaacggtc 10140
tggtgacccg gctgcgagag ctcggtgtac ctgagacgeg agtaagccct cgagtcaaat 10200
acgtagtcgt tgcaagtecg caccaggtac tggtatccca ccaaaaagtg cggeggcgge 10260
tggcggtaga ggggccageg tagggtggec ggggctcegg gggcgagatc ttccaacata 10320
aggcgatgat atccgtagat gtacctggac atccaggtga tgccggegge ggtggtggag 10380
gcgegeggaa agtcgeggac geggttecag atgttgegea geggeaaaaa gtgctccatg 10440
gtcgggacgc tctggccggt caggcgcgeg caatcgttga cgctctageg tgcaaaagga 10500
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gagcetgtaa gcgggcactco ttecgtggte tggtggataa attcgcaagq gtatcatggc 10560
ggacgaccgg ggttcgagec ccgtatecgg ccgtcegecg tgatccatge ggttaccgec 10620
cgegtgtcga acccaggtgt gcgacgtcag acaacggggg agtgctectt ttggettect 10680
tceaggegeg geggetgceg cgctagettt tttggecact ggocgegege agcgtaageg 10740
gttaggctgg aaagcgaaag cattaagtgg ctcgeteect gtagecggag ggttattttc 10800
caagggttga gtcgegggac ccccggtteg agtctcggec cggecggact goggcgaacqg 10860
ggggtttgec tecccegtcat gcaagacccc gcttgcaaat tcctccggaa acagggacga 10920
gccccttrtt tgcttrtcce agatgeatcc ggtgetgegy cagatgcgec ccectectea 10980
gcagcggeaa gagcaagage agcggcagac atgcagggea ccctececte ctcctaccge 11040
gtcaggaggg gcgacatccyg cggttgacge ggcagcagat ggtgattacg aacccccgeg 11100
gcgecgggee cggcactace tggacttgga ggagggegag ggcctggege ggctaggage 11160
gecctcteet gagcggtace caagggtgca gctgaagcgt gatacgegtg aggcgtacgt 11220
gecgeggcag aacctgttte geg cga gggagaggag ccc tgcgggatcg 11280
aaagttccac gcagggegeg agetgeggea tggcctgaat cgcgageggt tgotgegega 11340
ggaggacttt gagccegacg cgcgaaccgg gattagtcec gcgegegeac acgtggegge 11400
cgccgacetg gtaaccgcat acgagcagac ggtgaaccag gagattaact ttcaaaaaag 11460
ctttaacaac cacgtgcgta cgcttgtggc gcgcgaggag gtggctatag gactgatgca 11520
tetgtgggac tttgtaageg cgctggagca aaacccaaat ageaagecge tcatggcgca 11580
gctgttectt atagtgcage acagcaggga caacgaggca ttcagggatg cgctgctaaa 11640
catagtagag cccgagggec gcrggetget cgatttgata aacatccrge agagcatagt 11700
ggtgcaggag cgcagcttga goctggetga caaggtggec gccatcaact attccatget 11760
tagcetggge aagtttracg cccgcaagat ataccatacc ccttacgttce ccatagacaa 11820
ggaggtaaag atcgaggggt tctacatgeg catggegetg aaggtgctta ccttgagega 11880
cgacctgggec grttatcgea acgagcgcat ccacaaggce gtgagegtga gcocggeggeg 11940
cgagetcags gaccgegage tgatgcacag cctgcaaagg gcccrggetg gcacgggeag 12000
cggcgataga gaggccgagt cctactttga cgcgggeget gacctgeget gggceccaag 12060
ccgacgegec ctggaggeag crggggccgg acctgggctg geggtggeac ccgegegege 12120
tggcaacgtc ggeggcgtgg aggaatatga cgaggacgat gagtacgagc cagaggacgg 12180
cgagtactaa gcggtgatgt tretgatcag atgatgeaag acgcaacgga cccggeggty 12240
cgggcggege tgcagageea gcecgtccgge cttaactcca cggacgactg gcgecaggte 12300
atggaccgca tcatgteget gactgegege aatcctgacg cgttceggea gcagccgeag 12360
gccaaccgge tctccgeaat tctggaageg gtggtccegg cgcgcgeaaa ccccacgcac 12420
gagaaggtgc tggcgatcgt aaacgcgetg gecgaaaaca gggccatceg geccgacgag 12480
gecggectgg tctacgacge gctgettcag cgcgtggere gttacaacag cggcaacgtg 12540
cagaccaacc tggaccggct ggtgggggat grgegegagg cocgtggegea gegtgagege 12600
gcgecagcage agggcaacct gggcteccatg grtgcactaa acgccttcct gagtacacag 12660
cccgeccaacg tgoccgogggg acaggaggac tacaccaact ttgtgagcgc actgcggeta 12720
atggtgactg agacaccgea aagtgaggtg taccagtctg ggccagacta tttritccag 12780
accagtagac aaggcctgea gaccgtaaac ctgagccagg ctitcaaaaa cttgcagggg 12840
ctgtgggggg tgcgggetcc cacaggegac cgegegaceg tgtctagett getgacgece 12900
aactcgcgee tgttgotget gotaatageg cccttcacgg acagtggcag cgtgtecccg 12960
gacacatacc taggtcactt gctgacactg taccgcgagg ccataggtca ggcgeatgtg 13020
gacgagcata ctttccagga gattacaagt gtcagecgeg cgetggggea ggaggacacg 13080
ggcagectgg aggcaaccct aaactacctg ctgaccaacce ggcggeagaa gatccectcg 13140
ttgcacaegtt taaacagcga cgaggagcege attttgcgct acgtgcagca gagegtgage 13200
cttaacctga tgegcgacgg ggtaacgccc agegtggege tggacatgac cgcgcgcaac 13260
atggaaccgg gcatgtatge ctcaaaccgg ccgtttatca accgoctaat ggactacttg 13320
catcgcgcgg ccgecgtgaa ccccgagtat ttcaccaatg ccatctigaa ccegeactgy 13380
ctaccgcece ctggtttcta caccggyggga ttcgaggtge ccgagggtaa cgatggattc 13440
ctetgggacg acatagacga cagcgtgttt tocccgeaac cgeagaccct gctagagttg 13500
caacagcgcg agcaggcaga ggcggegetg cgaaaggaaa gcttccgeag gecaagcage 13560
ttgtecgatc taggegetge ggoccegegg tcagatgcta gtagcccatt tccaagettg 13620
atagggtctc ttaccagcac tcgcaccacc cgecegegec rgctgggcga ggaggagtac 13680
ctaaacaact cgctgctgea gecgcagegc gaaaaaaacc tgecteegge atttcccaac 13740
aacgggatag agagcctagt ggacaagatg agtagatgga agacgtacgc gcaggageac 13800
agggacgtgec €aggeccegeg coccgeccace cgtcgtcaaa ggecacgaccg teageggggr 13860
ctggtgtggg aggacgatga ctcggcagac gacageageq tcetggattt gggagggagt 13920
ggcaacccgt ttgcgcacct tcgecccagg ctggggagaa tgttttaaaa aaaaaaaagc 13980
atgatgcaaa ataaaaaact caccaaggcc atggcaccga gegttggttt tcttgrattc 14040
cccttagtat gcggegegeg gcgatgtatg aggaaggtcc tecctecctce tacgagagtg 14100
tggtgagcge ggegccagtyg gcggecggege tgagttctce cttcgatget cccctggace 14160
cgeecgtttgt gocctecgegg tacctgcgge ctaccggggg gagaaacage atccgttact 14220
ctgagttggc acccctattc gacaccacece gtgtgtacct ggtggacaac aagtcaacygg 14280
atgtggcatc cctgaactac cagaacgacc acagcaactt tctgaccacg gtcattcaaa 14340
acaatgacta cagccegggg gaggcaagcea cacagaccat caatcttgac gaccggtcge 14400
actggggcgg cgacctgaaa accatcctgc ataccaacat gccaaatgtg aacgagttca 14460
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tgtttaccaa taagtttaag gcgegggtga tggtgtcgeg cttgectact aaggacaatc 14520
aggtggagcet gaaatacgag tgggtggagt tcacgctgee cgagggeaac tactccgaga 14580
ccatgaccat agaccttatg ascaacgcga tcgtggagea ctacttgasa gtgggcagac 14640
agaacggggt tctggaaagc gacatcgggg taaagtttga cacccgcaac ttcagactgg 14700
ggtttgacce cgtcactggt cttgtcatge ctggggtata tacaaacgaa gcettecatc 14760
cagacatcat tttgctgcca ggatgcgggg tggacttcac ccacagccgc ctgagcaact 14820
tgttgggcat ccgcaagegg caacccttec aggagggett taggatcace tacgatgatc 14880
tggagggtgg taacattece goactgttgg atgtggacge ctaccaggcg agcttgaaag 14840
atgacaccga acagggceggg ggtggcgcag goggcageaa cageagtgge ageggegegg 15000
aagagaactc caacgcggca gccgeggeaa tgeageeggt ggaggacatg aacgatcatg 15060
ccattcgegg cgacaccttt gccacacggg ctgaggagaa gogegetgag gccgaagceag 15120
cggccgaage tgeegeccoe getgegeaac €cgaggtega gaagectcag aagaaaccgg 15180
tgatcaaacC cctgacagag gacagcaaga aacgcagtta caacctaata agcaatgaca 15240
gcaccttcac ccagtaccgc agctggtace ttgcatacaa ctacggcgac cctcagaceg 15300
gaatccgotc atggaccoctg ctttgeactc ctgacgtaac ctgeggeteg gagcaggtet 15360
actggtegtt gecagacatg atgcaagacc ¢Cgtgacctt ccgetccacyg cgecagatca 15420
gcaactttcc ggtggtggge gecgagetgt tgeccgtgea ctccaagagc ttctacaacg 15480
accaggccgt ctacreccaa ctcatccgee agtttacctc tctgacccac gtgttcaatc 15540
gcttteccga gaaccagatt ttggegegee cgecagecee caccatcacc accgtcagtg 15600
aaaacgttcc tgctctcaca gatcacggga cgctaccgct gcgcaacage atcggaggag 15660
tccagegagt gaccattact gacgecagac gocgoacctg ccccracgtt tacaaggece 15720
tgggcatagt ctcgceegege gtcctatega gcegeacttt ttgagcaage atgtccatcc 15780
ttatatcgcc cagcaataac acaggetggg gcctgegett cecaagcaag atgtttggeg 15840
gggccaagaa gcgctcegac caacacccag tgcgcgtgeg cgggcactac cgegegeect 15900
ggggcgegea €aaacgcggc cgcactgyge gcaccaccgt cgatgacgcc atcgacgegg 15960
tggtggagga ggcgegeaac tscacgecca cgecgecace agtgtccaca otggacgegg 16020
ccattcagac cgtggtgcgc ggagccegge getatgctaa aatgsagaga cggcggaggce 16080
gcgtagcacg tegecaccge cgccgaceey gcactgccge ccaacgegeg gecggeggece 16140
tgcttazccg cgcacgtege accggecgac gggcggecat gegggecget cgaaggetgg 16200
ccgegggtat tgtcactgtg ccccocaggt ccaggcegacg ageggecgec geagcagecg 16260
cggccattag tgctatgact cagggtcgea ggggcaacgt gtattgggtg cgcgactegg 16320
ttagcggcct gogegtgoce grgcgcacee gecceoegeg caactagatt gcaagaaaaa 16380
actacttaga ctcgtactgt tgtatgtatc cageggegge ggcgegeaac gaagctatgt 16440
ccaagcgcaa aatcaaagaa gagatgotcce aggtcatcge gecggagate tatggccecce 16500
cgaagaagga agagcaggat tacaagcccc gaasgctaaa gecgggtcaaa aagaaaaaga 16560
zagatgatga tgatgaactt gacgacgagg tggaactgct gcacgctacc gegeecagge 16620
gacgggtaca gtggaaaggt cgacgegtaa aacgtgttit gcgacceggc accaccgtag 16680
tctttacgec cggtgagege tecacccgea cctacaageg cgtgtatgat gaggtgtacg 16740
gcgacgagga cctgcttgag caggccaacg agcgectegg ggagtttgec tacggaaage 16800
ggcataagga catgctggeg ttgccgetgg acgagggcaa cccaacacct agcctaaage 16860
cegtaacact geagcaggtg ctgoccgege ttgcaccgtc cgaagaaaag cgcggectaa 16920
agcgcgagte tggtgacttg gcacccaccg tgcagcotgat ggtacccaag cgecagegac 16980
tggaagatgt cttggaaaaa atgaccgtgg aacctgggct ggageccgag gtccgegtge 17040
ggccaatcaa gcaggrggeg ccgggactgg gogtgcagac cgtggacgtt cagataccca 17100
ctaccagtag caccagtatt gccaccgcca cagagggcat ggagacacaa acgtccccgg 17160
ttgcctcage ggtggeggat gecgcggtge aggcggtcge tgcggccgeg tecaagacct 17220
ctacggaggt gcaaacggac ccgtggatgt tiogcgrtec ageccceccgg cgcccgegeg 17280
gttcgaggaa gtacggcgee gccagegege tactgeccga atatgcccta catccttcca 17340
ttgcgectac ccecggetat cgtggeraca cctaccgece cagaagacga gcaactaccc 17400
gacgccgaac caccactgga acccgecgec gccgtegeog tegecagece gtgetggece 17460
cgatttcegt gegcagggtg getcgegaag gaggcaggac cctggtgctg ccaacagege 17520
gctaccacce cagcatcgtt taaaagecgg tctttgiggt tettgcagat atggeectea 17580
cctgecgect cegtttececg gtgecgggat tecgaggaag aatgcaccgt aggaggggca 17640
tggceggeea cggectgacg ggeggeatge gtcgtgegea ccaceggegy cggegegegt 17700
cgcaccgtcg catgcgegge ggtatcctge cectecttat tccactgate gecgeggega 17760
ttggegecgt geceggaatt gcatcegtgg ccttgecagge gcagagacac tgattaaaaa 17820
caagttycat gtggaaaaat caaaataaaa agtctggact ctecacgctcg cttggtectg 17880
taactatttt gtagaatgga agacatcaac tttgcgtctc tggceccgcg acacggctcg 17940
cgeeegttca tgggaaactg gcaagatatc ggcaccagca atatgagcgg tggcgectte 18000
agctggggct cgctgtggag cggcattaaa aatttcggtt ccaccgttaa gaactatgge 18060
agcaaggcct ggaacagcag cacaggccag atgctgaggg ataagttgaa agagcaaaat 18120
ttccaacaaa aggtggtaga tggcctggec totggeatta goggggtggt ggacctggec 18180
aaccaggeag tgcaaaataa gattaacagt aagettgatc cccgecctec cgtagaggag 18240
cctecaccgg ccgtggagac agtgtcteca gaggggcgtg gegaaaageg tocgegeece 18300
gacagggaag aaactctggt gacgeaaata gacgagecte cctcgtacga ggaggcacta 18360
aagcaaggce tgcccaccac cegtccecatc gegeccargg ctaccggagt getgggecag 18420
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cacacacceg
ccaggcecga
agcggtccegco
atcgtgggte
tecgtatgrgt
geeegettte
cgggccagga
agacgtactt
tgaccacaga
ctgegtacte
tggctrocac
actctggcac
atgaagctge
aagtagacga
gtataaatat
ccgataaaac
ttaatcatgc
catatgcaaa
gaaagctaga
atggtgataa
cagacactca
gccaacaatc
taatgtatta
atgotgttyt
ccattggtga
cagatgttag
cactgggagg
aaaatggatg
ataatttrgc
acatagcgcet
ataacccaaa
gctacattaa
accaccaccg
tgccctteca
cgegctcata
ccctaggaaa
acgccacctt

acgacaccaa
taccegecaa
gecggetggge
acccttatta
acacctttaa
gcetgettac
ttgeecagty
trggctacca
gazacttcca
aggtgggeat
tgcgegaagg
ttgacagcat
ccagtaactt
actccgeccea
tttatgtttt
tcgaaaccgt
agcaacatca
caaagatctt

tgtttctcca
cgtacactgg
ctttggertt
gegeegtage
aagcgtacag
ctttgccaac

ggtacccaac
acagctctac
taggagegee

tttcaataza

tgeegtetge

taacgctgga
ccgcegttgt
gatcgttgeg
tgggggtgca
gtcatgtatg
caagatggct
cgcectcgygag
cagcctgaat
ccggteccag
gtacaaggcg
gtactttgac
tgcctacaac
tactgetctt
gcaagctgag
tacaaaggag
atttcaaccet
agetgggaga
acccacaaat
aagtcaagtg
cttgactcct
tatttcttac
tatgcccaac
caacagcacg
agatttgcae
tagaaccagg
aattattgaa
tgtgattaat
ggaaaaagat
catggaaatc
gtatttgcee
cacctacgac
ccttggagea
caatgctgge
catccagatg
cacctacgag
tgacctaagg
cttcecceaty
cgaccagtee
cgctaccaac
cttcacgegce
cacctactct
gaaggtggee
cceccaacgay
taacatgacc
gggcttctat
gcecatgage
cctacaccaa
acaggcetac
tacccagaaa
tatgtcecatg
cgcgetagac
gtrtgaagtc
gtacctgege
acaacagctg
ggttgtggge
cacaagctcg
atggectttg
tctgaccage
gcecattgett
gggcccaact
tggccccaaa
tccatgetea
agcttectgg
acttcttttt
ggcaaatget
gcegtttaaa

cctgeeteee
tgtaacccgt
gccegtagee
atccctgaag
cgtccatgtc
accccttcga
tacctgagcc
aacaagttta
cgtttgacge
cggttcacce
atccgeggceg
gcecctggeto
gaaataaacc
cagcaaaaaa
ggtattcaaa
gaacctcaaa
gtccttaaaa
gaaaatggag
gagatgcaat
aaagtggtat
atgcccacta
aggcctaatt
ggtaatatygg
gacagaaaca
tacttttcta
aatcatggaa
acagagactc
gctacagaat
aatctaaatg
gacaagctaa
tacatgaaca
cgctggtecc
ctgcgctacc
cctcagaagt
tggaacttca
gttgacggag
geeccacaaca
tttaacgact
gtgcecatat
cttaagacta
ggctctatac
attacctttg
tttgaaatta
aaagactggt
atcccagaga
cgtcaggteg
cacaacaact
ccrgctaact
aagtttctet
ggcgcactca
atgacttttg
ttrtgacgtgg
acgceccttet
ccgecatggg
catatttttt
cectgegecat
cctggaacce
gactcaagca
ctteccecga
cggeegectg
ctcccatgga
acagtcccca
agcgeeacte
gtcacttgaa
tttatttgta
aatcaaagqgg

cccgeegaca
ccrageegeg
agtggcaact
cgcecgacgat
gccgecagag
tgatgccgca
ccgggetggt
gaaaccccac
tgcggttcat
tagctgtggg
tgctggacag
ccaagggtgc
tagaagaaga
ctcacgtatt
taggtgtcga
taggagaatc
agactacecc
ggcaaggcat
ttrteteaac
tgtacagtga
ttaaggaagg
acattgecttt
gtgtictgge
cagagatttce
tgtggaatca
ctgaagatga
ttacceaaggt
tttcagataa
ccaacctgtg
agtacagtce
agcgagtagat
ttgactatat
gcrcaatgtt
tctrtgeecat
ggaaggatgt
ccageattaa
ccgeetecac
atcrereege
ccatccecte
aggaaaccec
cctacctaga
actctrctgt
agegeteagt
tcctggtaca
gcracaagga
tggatgatac
ctggatttgt
tcccctatee
gcgatcgcac
cagacctggg
aggtggatcc
tccgtgtgea
cggeeggeaa
ctecagtgag
gggcacctat
agtcaatacg
gcactcaaaa
ggtttaccag
ccgctgtata
tggactattc
tcacaaccce
ggtacagece
gcectacttc
aaacatgtaa
cactctcggg
gttctgecege

cccageagaa
cgtecectgeg
ggcaaagcac
gcttctgaat
gagctgctga
gtggtcttac
gcagtttgee
ggtggegect
ccctgtggac
tgataacecgt
gggccctact
cccaaatcet
ggacgatgac
tgggcaggcg
aggtcaaaca
tcagtggtac
aatgaaacca
tcttgtaaag
tactgaggcg
agatgtagat
taactcacga
tagggacaat
cggccaagca
ataccagctt
ggetgtrgac
acttccaaat
asaacctaaa
aaatgaaata
gagaaatttc
ttccaacgta
ggcteccggy
ggacaacgtc
gctgggeaat
taaaaacctc
taacatggtt
grttgatagce
gecttgaggee
cgccaacatg
ccgcaactgg
atcactgggc
tggaaccttt
cagetggcct
tgacggggag
aatgctaget
ccgcatgtac
taaatacaag
tggctacctt
gcttataggc
cctttggcge
ccaaaacctt
catggacgag
ccggecgeac
cgccacaaca
caggaactga
gacaageget
gceggtegeg
acatgctace
tttgagtacg
acgctggaaa
tgctgcatgt
accatgaacc
agcctgcgte
cgcagceaca
aaataatgta
tgattattta
gcatcgerat
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acctgtgetg
ccgegecgee
actgaacagc
agctaacgrg
gccgecgege
atgcacatct
cgcgeccaccg
acgcacgacg
cgtgaggata
gtgctggaca
tttaageect
tgcgaatggg
aacgaagacg
ccttattetg
cctaaatatg
gaaactgaaa
tgtracggtt
caacaaaatg
accgcaggca
atagaaaccc
gaactaatgy
tttattggte
tcgeagttga
Ttgcttgatt
agctatgatc
tactgctttc
acaggtcagy
agagtrggaa
ctgtactcca
aamatttetyg
ttagtggact
aacccattta
ggtcgetatg
cttctcetge
ctgcagagcet
atttgeceeert
atgcttagaa
ctctacecta
gcggettrec
tcgggetacg
tacctcaace
ggcaatgacc
ggttacaacg
aactacaaca
tcctrettta
gactaccaac
gcccccacca
aagaccgeag
atcccattct
ctctacgeca
ceeacecttc
cgcggegtea
taaagaagca
aagccattgt
ttcecaggett
agactgggaq
terttgagec
agrcactcet
agtccaccca
ttctecacge
ttattaccgg
gcaaccagga
gtgcgcagat
ctagagacac
cceccacect
gecgecactgg

18480
18540
18600
18660
18720
18780
18840
18900
18960
19020
19080
19140
19200
19260
19320
19380
19440
19500
19560
19620
19680
19740
19800
19860
19920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640
20700
20760
20820
20880
20940
21000
21060
2112¢
21180
21240
21300
21360
21420
21480
21540
21600
21660
21720
21780
21840
21900
21960
22020
22080
22140
22200
22260
22320
22380
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cagggacacg ttgcgatact ggtgtttagt gctccactta aactcaggca caaccatccyg 22440
cggcageteg gtgaagtttt cactccacag gotgcgeace atcaccaacg cgttragcag 22500
gtcgggegec gatatcttga agtcgcagtt ggggcctceg cectgegege gcgagttgeg 22560
atacacaggg ttgcagcact ggaacactat cagcgceggg tggtgcacgc tggccagecac 22620
gctettgteg gagatcagat ccgcgtecag gtcctecgey ttgctcaggg cgaacggagt 22680
caectttggt agctgccttc ccaaaaaggg cgcgrgccca ggotttgagt tgcactcgca 22740
ccgtagtgge atcaaaaggt gaccgtgecc ggtctgggcg ttaggataca gcgcctgeat 22800
aaaagccttg atctgcttaa aagccacctg agcectttgeg cctrcagaga agaacatgcc 22860
gcaagacttg ccggaaaact gattggccygy acaggcegeg tcgtgeacge agcaccttge 22920
gtcggtgttg gagatctgca ccacatttcg gecccaccgg ttcttcacga tcttggeett 22980
gctagactgc tccttecageg cgegetgecc gttttcgete gtcacatcca tttcaatcac 23040
gtgctectta tttatcataa tgettcegtg tagacactta agetcgcctt cgatctcage 23100
gcagcggtge agccacaacg cgecagceegt gggctegtga tgettgtagg tcacctetge 23160
aaacgactgc aggtacgect gcaggaatcg ccccatcatc gtcacaaagg tcttgttget 23220
ggtgaaggtc agctgcaacc cgcggtgctc ctcgtteage caggtcttge atacggecge 23280
cagagcttce acttggtcag gcagtagttt gaagttcgee tttagatcgt tatccacgtg 23340
gtacttgtcc atcagegegc gcgcagecte catgcectte teccacgcag acacgategg 23400
cacactcagc gggttcatca ccgtaattte actttceget togetggget cttectette 23460
ctcttgegtc cgcataccac gcgccactgg gtcgtotteca ttcagecgee geactgtgeg 23520
cttacctect ttgccatget tgattagcac cggtgggttg ctgaaaccca ccatttgtag 23580
cgccacatct tctetttett cctegetgle cacgattace tctggtgatg gcgggcgetc 23640
gggettggga gaagggcget tctttttctt cttaggcgea atggccaaat ccgecgecga 23700
ggtcgatgge €gegggetgg grgtgegegy caccagegeg tcttgtgatg agtcttccote 23760
gtcctcggac tegatacgee gectcarccg ctrttttgge ggegeccgygg gaggcggegg 23820
cgacggggac ggggacgaca cgtcctccat ggttggggga cgtcgegeoeg caccgegtcee 23880
gcgetegggg gtggtrtege getgoteete ttcccgactg gocatttect tctectatag 23940
gcagaaaaag atcatggagt cagtcgagaa gaaggacage ctaaccgcecce cctcetgagtt 24000
cgccaccacC gectccaccg atgecgecaa cgegectace accttecceg tcgaggeace 24060
cccgottgag gaggagoaag tgattarcga gcaggaccca ggrtttgtaa gcgaagacga 24120
cgaggaccgc tcagtaccaa cagaggataa aaagcaagac caggacaacg cagaggcaaa 24180
cgaggaacaa gtcgggeggg gggacgaaag gcarggegac tacctagatg tgggagacga 24240
cgtgetgttg aagcatctge agcgecagtg cgccattatc tgcgacgegt tgcaagagcg 24300
cagcgatgtg cccctcgeea tageggatgt cagecttgec tacgaacgee acctattctc 24360
accgegegta ccccccaaac gccaagaaaa cggcacatge gageccaacc cgcgectcaa 24420
cttctaccee gtatttgoeg tgccagaggt gettgecacc tatcacatct ttttccaaaa 24480
ctgcaagata cccctatcct gccgtgecaa ccgcageega gcggacaagc agctggoctt 24540
gcggeaggge gergtcatac ctgatarcge ctcgetcaec gaagtgcocaa saatctttga 24600
gggtcttgga cgcgacgaga agcgegegge aaacgctctg caacaggaaa acagcgaaaa 24660
tgaaagtcac tctggagtgt tggtggaact cgagggtgac aacgcgcgec tagccgtact 24720
saaacgcagC atcgaggtca cccactttgc ctacceggea cttaacctac cccccaaggt 24780
catgagcaca gtcatgagtg agctgatcgt gegecgtgeg cagcccctgg agagggatgc 24840
aaatttgcaa gaacaaacag aggagggcct acccgcagtt ggcgacgage agctagegeg 24900
ctggcttcaa acgcgegage ctgccgactt ggaggagega cgcaaactaa tgatggccge 24960
agtgctcgtt accgtggage trgagtgcat gcagcggttc tttgetgacc cggagatgea 25020
gcgcaagcta gaggaaacat tgcactacac ctitcgacag ggctacgtac gccaggectg 25080
caagatctec ascgtggage tctgcaacct ggtctectac crtggaattt tgcacgaaaa 25140
ccgocttggy caaaacgtge ttcattccac gitcaaggge gaggegegee gcgactacgt 25200
ccgcgactge gtttacttat ttctatgeta cacctggeag acggccatgg gegtttggea 25260
gcagtgetty gaggagtgea acctcaagga gotgcagaaa ctgctaaagc aaaacttgaa 25320
ggacctatgg acggccttea acgagcgetc cgtggecgeg cacctggegg acatcatttt 25380
ccecgaacge ctgottaaaa ccotgeaaca gggtetgeca gacttcacca gtcaaagcat 25440
gttgcagaac tttaggaact ttatcctaga gcgctcagga atettgececcg ccacctgetg 25500
tgcacttcct agegactttg tgcccattaa gtaccgegaa tgecctocge cgetttgggg 25560
ccactgctac cttctgcage tagccaacta ccttgectac cactctgaca taatggaaga 25620
cgtgagceggt gacggtctac tggagtgtca ctgtcgctgc aacctatgca ccccgeaceg 25680
ctcectggtt tgcaattcgc agctgettaa cgaaagtcaa attatcggta cctttgagct 25740
gcagggtcee tcgectgacg aaaagtccge ggetceggag ttgaaactca ctccgggget 25800
gtggacgtcg gettaccttc graaatttgt acctgaggac taccacgece acgagattag 25860
gttctacgas gaccaatccc gcccgccaaa tgcggagett accgectgeg tcattaccca 25920
gggccacatt cttggccaat tgcaagccat caacaaagec cgccaagagt ttctgctacg 25980
aaagggacgg ggggtttact tggaccccca gtccggcgag gagctcaacc caatcccccee 26040
gccgecgeag cectatcage agcageegeg ggeccttget tcccaggatg gcacccaaaa 26100
agaagctgca getgecgcecg ccacccacgg acgaggagga atactgggac agrcaggcag 26160
aggaggtttl ggacgaggag gaggaggaca tgatggaaga ctgggagagc ctagacgagg 26220
aagcttecga ggtcgaagag gtgtcagacg aaacaccgtc acceteggre gcattccect 26280
cgcecggegee ccagaaatcg goaaccggrt ccagcatgge tacaacctec gctcctcagg 26340
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cgeccgecgge actgeccgtt cgecgaccca accgragatg ggacaccact ggaaccaggg 26400
ccggtaagtc caagcageeg ccgecgttag cccaagagea acaacagege caaggctacc 26460
gcteatggog cgggcacaag aacgccatag rrgettgett gcaagactgt gggggcaaca 26520
tetecttcge ccgecgettt cttctctace atcacggegt ggecttecee cgtaacatcc 26580
tgecatracta ccgteatctc tacageecat actgcaccgg €ggcagegge agcggcageca 26640
acagcagcgg ccacacagaa gcaaaggcga ccggatagea agactcrgac aaagcccaag 26700
aaatccacag €ggcggcage agcaggagga ggagegotge gtctggogee caacgaacce 26760
gtatcgaccc gcgagcttag aaacaggatt ttrcccactc tgtatgctat atttcaacag 26820
agcaggggec aagaacaaga gctgaaaata aaaaacaggt ctctgcgatc cctcaccege 26880
agectgectgt atcacaaaag cgaagatcag cttcggcgca cgcetggaaga cgcggaggct 26940
ctcttcagta aatactgcge gctgactctt aaggactagt ttecgecgoect ttctcaaatt 27000
taagcgcgaa aactacgtea tCtecagogg ccacacccgg cgecageace tgtcgtcage 27060
gccattatga gcaaggaaat tcccacgece tacatgtgga gttaccagce acaaatggga 27120
cttgcggetg gagetgecca agactactca acccgaataa actacatgag cgcgggacce 27180
cacatgatat cccgggtcaa cggaatccgc geocaccgaa accgaattct cttggaacag 27240
gcggotatta ccaccacace tegtaataac ctraatccce gtagttggec cgetgocctg 27300
gtgtaccagg aaagtcccge tcccaccact gtggtacttc ccagagacgc ccaggccgaa 27360
gttcagatga ctaactcagg ggegeagett Qgcgggegget ttegtcacag ggtgeggteg 27420
ccegggeagg gtataactca cctgacaatc agagggegag gtattcagcet caacgacgag 27480
tcggrgagct cotegettgg tctcegtecg gacgggacat ttcagatcgg cggcgecgge 27540
cgtccttcat tcacgectcg tcaggcaate ctaactcige agacctcgte ctetgageeg 27600
cgetetggag gcattggaac tctgeaattt attgaggagt ttgtgccatc ggtctacttt 27660
aaccccttct cgggacctcc cggecactat coggatcaat trattcctaa ctitgacgcg 27720
gtaaaggact €ggcggacgg ctacgactga taattaagtg gagaggcaga gcaactgcge 27780
ctgazacacc tggtccactg tcgecgecac aagtgeittg cccgoegactce cggtgagttt 27840
tgctacttig aattgcccga ggatcatatc gaggatcttt gttgccatct ctgtgctgag 27200
tataataaat acagaaatta aaatatactg gggctcctat cgccatcctg taaacgecac 27560
cgtcttcace cgcccaagea aaccaaggeg aaccttacct ggtactttta acatctctcc 28020
ctctgtgatt tacaacagtt tcaacccaga cggagtgagt ctacgagaga acctctcecga 28080
gctcagetac tecatcagaa aaaacaccac cctecttace tgecgggaac gtacccttaa 28140
ttaaaagtca ggcttectgg atgtcagcat ctgactttgg ccagcaccty tccegeggat 28200
ttgttccagt ccaactacag cgacccaccc taacagagat gaccaacaca accaacgcgg 28260
ccgccgetac cggacttaca tctaccacaa atacacccea agtttctgec tttgtcaata 28320
actgggataa cttgggeatg tggtggttct ccatageget tatgtttgta tgccttatta 28380
tratgtggct catctgctge ctaaagcgca aacgegeeeg accacccatc tatagtccca 28440
tcattgtgct acacccaaac aatgatggaa tccatacatt ggacggactg aaacacatgt 28500
tettttotct tacagtatga ttaaatgaga ttaattaagg aatttetgtc cagtttattc 28560
agcageacct ccttgeecte ctcccagete tggtattgea gettectect ggctgcaaac 28620
tttctccaca atctaaatgg aatgtcagtt tcctcctgtt cctgtccate cgcacccact 28680
atcttcatgt tgttgcagat gaagcgcgca agaccgrctg aagatacctt caaccccgtg 28740
tatccatatg acacggaaac cggtcctcca actgrgectt ttcttactec tccctttgta 28800
tcccccaatyg ggtttcaaga gagtcccect ggggtactet ctttgegeet atccgaacet 28860
ctagttacct ccaatggcat gcttgcgote aaaatgggea acggcctetc tctggacgag 28920
gccggeaace ttacctccca aaatgtaace actgrgagcc cacctctcaa aaaaaccaag 28980
tcazacataa acctggaaat atctgcacce ctcacegtta cctcagaagce cctaactgtg 29040
gcrgecgees cacctctaat ggtcocggge aacacectca ccatgcaatc acaggecccg 29100
ctaaccgtgc acgactccaa acttagcati gccacccaag gacccctcac agtgtcagaa 29160
ggaaagctag ccctgcaaac atcaggcoec ctcaccacca ccgatagcag tacccttact 29220
atcactgcct caccccctet aactactgece actggtagct tgggcattga cttgaaagag 29280
cccatttata cacaaaatgg aaaactagga ctaaagtacg gggctecttt gcatgtaaca 29340
gacgacctaa acactttgac cgtagcaact ggtccaggtg tgactattaa taatacttcc 29400
ttgcaaacta aagttactgg agccttgggt tttgattcac aaggcaatat gcaacttaat 29460
gtagcaggag gactaaggat tgattctcaa aacagacgec ttatacttga tgttagttat 29520
ccgtttgatg ctcaaamacca actaaatcta agactaggac agggccetcet ttttataaac 23580
tcagcccaca acttggatat taactacaac aaaggecttt acttgtttac agcttcaaac 29640
aattccaaaa agcttgaggt taacctaagc actgecaagg ggttgatgtt tgacgotaca 29700
gccatageca ttaatgcagg agatgggcrt gaatftggit CACCLaarge accaaacaca 29760
aatccectca aaacaaaaat tggccatggc ctagaatttg attcaaacaa ggctatggtet 29820
cctaaactag gaactggoct tagttttgac agcacaggtg ccattacagt aggaaacaaa 29880
aataatgata agctaacttt gtggaccaca ccagctccat ctcctaactg tagactaaat 29940
gcagagaaag atgctaaact cactttggtlc ttaacaaaat gtggcagtca aatacttgct 30000
acagtttcag trttggctgt taaaggcagt ttggctccaa tatctggaac agttcaaagt 30060
gctcatctta ttataagatt tgacgaaaat ggagtgctac taaacaattc cttcctggac 30120
ccagaatatt ggaactttag aaatggagat cttactgaag gcacagccta tacaaacgct 30180
gttggattta tgcctaacct atcagettat ccaaaatcte acggtaaaac tgccaaaagt 30240
aacattgcca gtcaagttta cttaaacgga gacaaaacta aacctgtaac actaaccatt 30300

-109-




WO 01/04282

acactaaacg
tcatgggact
ttttcataca
tcaattgcag
cttatacaga
tcceteecaa
atcatgggta
acgctcatca
cagctgctga
agtceacgec
cagcagcgcqg
agtggtctec
acagcagcge
attgttcaaa
acccacgtgy
gctggacata
aaacctcrga
ccegecggcet
ctcgtaacca
gtgcatacac
aacceattcc
gttgtgcatt
gcgggrtect
ccgagatcgt
tgaagcaaaa
atcgetetgt
cttegggttc
aataagccac
gaagagctgg
tgaagatcta
gaacagataa
acgtccaagt
gcaccttcaa
aaatcccgaa
agcctcaage
tcaaaagcygyg
gaacataatc
caaaagaacc
cgatgtazagc
ggcaaagcet
gtaagctccg
ttctgeataa
caacaggaaa
aazaaaactg
tcataatgta
ccgaaatagc
gqQaggtataa
craggcaaaa
aacagtcagc
ccagctcaat
ctcagccatg
ggcggggegt
gagceecteca
accrgtcctg
cctggacttg
tccaggeegt
tgtteececte
ttgagagctt
actctcacca
gaaaactaca
cgtteccacg
tccaaaataa

<210> 15
<211> 34737
<212> DNA

gtacacagga
ggtcrggeea
ttgeccaaga
aaaatttcaa
tcaccgtace
cacacagagt
acagacatat
gtgatattaa
gccacagget
tacatggggyg
cgaataaact
tcagcgatga
accctgatct
atcccacagt
ccatcatace
aacattacct
ttaaacatgg
atacactgca
tggatcatca
ttectcagga
tgaatcagcg
gtcaaagtgt
gtcrcaaaag
gttggtcgta
ccaggrgcgg
gtagtagttg
tatgtaaact
acccagccaa
aagaaccatg
ttaagtgaac
tggecatttgt
ggacgtaaag
ccatgcccaa
tattaagtce
agcgaatcat
aacattaaca
gtecaggtct
cacactgatt
tttgttgeat
cgcgcaaaaa
gaaccaccac
acacaaaata
aacaaccctt
gtcaccgtga
agactcggta
ccgggggaat
caaaattasat
tagcaccctc
cttaccagta
cagtcacagt
gcacctctge
gggggetetg
ggrgcttgat
gctgatggee
tggcttecte
9992999299
ccatcccete
cctgocctgge
ccteettace
attcccaaca
ceecgegeca
ggtatattat

aacaggagac
caactacatt
ataaagaatc
gtcatttttc
ttaatcaaac
acacagtcct
tcttaggtgt
taaactceec
gctgtecaac
tagagtcata
gctgeegeeg
ttcgeacege
cacttaaatc
gcaaggegcet
acaagcgcag
cttttggcat
cgecatccac
gggaaccggg
tgctcgteat
ttacaagete
taaatcccac
tacattcggg
gaggtagacg
gtgtcatgce
gcgtgacaaa
tagtatatce
ccttcatgeg
cctacacatt
tottertItt
gcgetcceet
aagatgtrge
gctaaaccct
ataattctca
ggceattgta
gattgcaaaa
aaaataccqgc
gcacggacca
atgacacgca
gggcggegat
agaaagcaca
agaaaaagac
aaataacaaa
ataagcataa
ttaaaaagca
aacacatcag
acatacecgc
aggagagaaa
ccgerecaga
aaaaagaaaa
gtaaaaaagg
agecctgggta
taggagtggce
cccacctttt
tgttcetgee
caaccagggyg
ttgaggaggg
cectgggeete
tcttaaccca
ttttocecety
catacaagtt
cgtcacaaac
tgatgatg
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acaactccaa
aatgaaatat
gtttgtgtta
attcagtagt
tcacagaace
ttetececgy
tatattccac
gggcagetca
ttgcggttge
atcgtgcatc
cegeteegte
cegeageata
agcacagtaa
gtatccaaag
qtagattaag
gttgtaattc
caccatcecta
actggaacaa
gatatcaatg
ctcecegegtt
actgcaggga
cagcagcgga
atccctactg
aaatggaacg
cagatctgeg
actctctcaa
ccgetgeect
cgrtctgcga
tattccaaaa
ceggrggegt
acaatggctt
tcagggtgaa
tctegecace
aaaatctgcet
attcaggttc
gatcccgtag
gegeggecac
tactcggagce
ataaaatgca
tegtagteat
accattttte
aaaacattta
gacggactac
ccaccgacag
gtrgattcat
aggcgtagag
aacacataaa
acaacataca
cerattaaaa
gccaagtgeg
ceetgettyg
agcgacctca
cccagcagga
tecctttgece
ctcicaagec
tggagggcat
ccaggceece
gggcaageee
gaaaaatctt
actcegeect
tceacceect

gtgcatactc

ttgccacatc

tgtttcaacg

atagccceac

ctagtattca

ctggccttaa

acggtttect

cttaagttca
ttaacgggcg
aggatagggc
ctgcaggaat
aggcgecttg
ctgcagcaca
cteatggegg
tggcgaccee
accaccteee
aaccagctgg
tgacagtgga
ttggcacaac
agaaccatat
agacctegea
tgatccteca
tacggagtgc
ccggacgtag
tctecegatct
agcatccagg
gataacatcc
gtcacacacg
gattatccaa
ggtcaaactc
ccaaaaggea
tctectetat
ttctcaatat
ccagagcgcc
ctcacagacc
gtcccttege
ttceccegeca
tatgctaacc
aggtgctgct
gctcatgcag
tctcaaacat
aacattagaa
ggccatgecg
ctccteggte
cggtcagtgc
acaacattac
cacctgaaaa
gcgcettcaca
aaacaccact
ttacactgca
ggcatggeee
gtgtttgtct
acactectge
cetgcccaga
tccatacctg
ctggttgggy
tctactettg
tggaagggca
ctgtatactt
aaaacctacg
cattatcata
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tatgtcattt
ctcttacact
tgtttatttt
caccacatag
acctgccacc
aaagcatcat
gtcgagecaa
tgtecgetgte
gcgaaggaga
ggrggtgetg
acaacatggc
tccteeggge
geaccacaat
ggaccacaga
tcataaacac
ggtaccatat
ccaaaacctg
gagcecagga
acaggcacac
cccagggaac
cgtaactcac
gtatggtage
gccgagacaa
tcatatttce
cgeegettag
cgccecectygg
accaccgcag
ggaggagegg
aacctcaaaa
tacagccaaa
aacggeccte
aaacattcca
atctctaage
cteccacctte
tgtataagat
agggccagct
ggaaccttga
agcgtagecc
caaaaaatca
ataaaggcag
gtctgegggt
gcectgtetta
gcgtgaccgt
atgtccggag
taaaaagcga
agcecccata
accctectge
gcggcagect
cgacacggca
gcaggtgtga
cttatagctg
ttgctetgaa
ctgccttace
ctceccatgtt
gtcccaccte
gcagcetggg
agcaatgctc
gacccaggac
cceattttaa
tcaccegece
ttggcttcea

30360
30420
30480
30540
30600
30660
30720
30780
30840
30900
30960
31020
31080
31140
31200
31260
31320
31380
31440
31500
31560
31620
31680
31740
31800
31860
31920
31980
32040
32100
32160
32220
32280
32340
32400
32460
32520
32580
32640
32700
32760
32820
32880
32940
33000
33060
33120
33180
33240
33300
33360
33420
33480
33540
33600
33660
33720
33780
33840
33900
33960
33988
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<213> Adenovirus subgroup C

<400> 15

catcatcaat aatatacctt attttggatt gaagccaata tgataatgag ggggtggagt 60
ttgtgacgtqg gegcggggcg tgggaacggy gegggrgacy tagtagtgtg geggaagrg 120
gatgttgcaa gtgtggcgga acacatgtaa gcgacggatg tggcaaaagt gacgertretg 180
gtgtgcgecy gtgtacaceg gaagtgacaa ttttegegeg gttttaggeg gatgttgtag 240
taaatttggg cgtaaccgag taagatttgg ccattttcgc gggaaaactg aataagagga 300
agtgaaatct gaataatttt gtgttactca tagcgecgtaa tatttgtcta gggecgeggg 360
gactttgacc gtttacgtgg agactcgece aggtgttttt crcaggtgtt ttecegegtte 420
cgggtcaaag ttggcgtttt attattatag tecagetgacg tgtagtgtat ttatacccgg 480
tgagttcctc aagaggccac tcttgagtge cagcgagtag agttttctec tccgagecge 540
tccgacaccg ggactgaaaa tgagacatga ggtactggct gataatcttce cacctcctag 600
ccattttgaa ccacctaccc ttcacgaact gtatgattta gacgtgacgg cccccgaaga 660
tcccaacgag gaggcggttt cgcagatttt tcccgactct gtaatgttgg cggtgcagga 720
agggattgac ttactcactt ttccgocgge geceggttct ccggagecge ctcacctttc 780
ceggeagecce gagcagcecgg agcagagage cttgggtecg gtttgccacg aggctggett 840
tecacccagt gacgacgagg atgaagaggg tgaggagttt gtgttagatt atgtggagea 900
cccegggeac ggrtgcaggt cttgtcatta tcaccggagg aatacgggyg acccagatat 960
tatgtgttcg ctttgctata tgaggacctg tggcatgttt gtctacagta agtgaaaatt 1020
atgggcagty ggrgatagag tggtgggttt ggtgtggtaa tttttrtttt aatttttaca 1080
gttttgtggt ttaaagaatt ttgtattgtg attrttttaa aaggtcctgt gtctgaacct 1140
gagcctgage ©cgagccaga accggagect gcaagaccta ccegecgtec taaaatggcg 1200
cctoctatcc tgagacgecc gacétcacct gtgtctagag aatgcaatag tagtacggat 1260
agctgtgact ccggtoctte taacacacct cctgagatac acceggtggt ccegetgtge 1320
cceattaaac cagttgecegt gagagttggt gggegtcgec aggetgtgga atgtatcgag 1380
gacttgctta acgagcctgg gcaacctttg gacttgaget gtaaacgecc caggccataa 1440
ggtgtaaacc tgtgattgcg tgtgtggtta acgcctttgt ttgctgaatg agttgatgta 1500
agittaataa agggtgagat aatgtttaac ttgcatggcg tgttaaatgg ggcggggett 1560
aaagggtata taatgcgccg tgggctaatc ttggttacat ctgacctcat ggaggcttgg 1620
gagtgtttgg aagatttttc tgctgtgcgt aacttgetgg aacagagctc taacagtacc 1680
tettggtttt ggaggtttct gtggggetca tcccaggcaa agttagtctg cagaattaag 1740
gaggattaca agtgggaatt tgaagagctt ttgaaatcct gtggtgaget gtttgattct 1800
ttgaatcteg gtcaccaggc gcttttccaa gagaaggtca tcaagacttt ggatttttcc 1860
acaccgggge gegetgegge tgctgttget ttrttgagtt ttataaagga taaatggage 1920
gaagaaaccc atctgagegg ggggtaccty ctggattttc tggccatgea tctgtggaga 1980
gcggttgrga gacacaagaa tcgcctgcta ctgttgtctt ccgiccgecc ggcgataara 2040
ccgacggagg agcagcagca gcagcaggag gaagccagge ggcoggeggea ggagcagage 2100
ccatggaacc €gagagccgg cctggaccct cgggaatgaa tgttgtacag gtggctgaac 2160
tgtatccaga actgagacgc attttgacaa ttacagagga tgggcaggyg ctaaagggge 2220
taaagaggga gcggggggct tgrgaggcta cagaggaggc taggaatcta gottttaget 2280
taatgaccag acaccgtcct gagtgtatta cttttcaaca gatcaaggat aattgegeta 2340
atgagcttga tctgetggeg cagaagtatt ccatagagca getgaccact tactggetge 2400
agccagggga tgattttgag gaggctatta gggtatatge aaaggtggea ctraggecag 2460
attgcaagta caagatcagc aaacttgtaa atatcaggaa ttgttgcrac atttctggga 2520
acagggccga ggtggacata gatacggagg atagggtggc ctttagatgt agcatgataa 2580
atatgtggce gggggtgctt ggcatggacg gggtggttat tatgaatgta aggtttactg 2640
gocceaattt tagcggtacg gttttcctgg ccaataccaa ccttatccta cacggtgtaa 2700
gecttctatgg gtttaacaat acctgtgtgg aagcctggac cgatgtaagg gtteggggct 2760
gtgcctttta ctgetgctgg aagggggtgg tgtgtcgcce caaaagcagg gettcaatta 2820
agaaatgect ctttgaaagg tgtaccttgg gtatcctgtc tgagggtaac tccagggtge 2880
gccacaatgt ggcctecgac tgtggttgct tcatgctagt gaaaagcgtg getgtgatta 2940
agcataacat ggtatgtggc aactgcgagg acagggcctc tcagatgctg acctgctecgg 3000
acggcaactg tcacctgctg aagaccattc acgtagccag ccactctcge aaggectgge 3060
cagtgtttga gcataacata ctgacccget gttcctrgea tttgggtaac aggagggggg 3120
tgttcctacc ttaccaatgc aatttgagtc acactaagat attgcttgag cccgagagca 3180
tgtccaaggt gaacctgaac ggggtgtttg acatgaccat gaagatctgg aaggtgctga 3240
ggtacgatga gacccgcace aggtgeagac cctgegagtg tggeggtaaa catattagga 3300
accagcctgt gatgetggat gtgaccgagg agctgaggec cgatcacttg gtgetggect 3360
gcacccgege tgagtttgge rctagegatg aagatacaga ttgaggtact gaaatgtgtg 3420
ggcgtggett aagggtggga aagaatatat aaggtggggg tcttatgtag ttttgtatct 3480
gttttgcagc agccgecgee gocatgagea ccaactegtt tgatggaagc attgtgagct 3540
catatttgac aacgcgeatg cccccatggg ceggggtgeg tcagaatgtg atgggetcea 3600
gcattgatgg tcgccccgtc ctgccegcaa actctactac cttgacctac gagaccgtgt 3660
ctggaacgce gttggagact gcagecttcg cogecgettc agecgctgea gocaccgece 3720
gcgggattgt gactgacttt gotttcctga geccgettge aagcagtgea gettcecgtt 3780
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catccgcceg cgatgacaag ttgacggete ttttggcaca attggattct ttgacceggg 3840
aacttaatgt cgtttctcag cagetgttgg atctgcgeca gcaggtttct gecctgaagg 3900
cttcctocce tcccaatgeg gtttaamaca taaataaaaa accagactct gtttggattt 3960
ggatcaagca agtgtcttge tgtctttatt taggggtttt gcgegegegg taggcccggy 4020
accageggtc tcggtegtto agggtectgt gtattttttc caggacgtgg taaaggtgac 4080
tctggatgtt cagatacatg ggcataagec cgtetctggg gtggaggtag caccactgea 4140
gagcttcaty ctgcggggty gtgttgtaga tgatccagtc gtagcaggag cgctgggegt 4200
ggtgcctaaa aatgtctttc agtagcaagec tgattgocag gggcaggece ttggtgraag 4260
tgtttacaaa gcggttaage tgggatgggt geatacgtgg ggatatgaga tgcatcttgg 4320
actgtatttt taggttggct atgtrcccag ccatatcect ccggggattc atgttgtgea 4380
gaaccaccag cacagtgtat ccggtgcact tgggaaattt gtcatgtage ttagaaggaa 4440
atgcgtggaa gaacttggag acgcccttgt gacctccaag attttecatg cattcgtcea 4500
taatgatggc aatgggccca Cgggeggegg cctgggegaa gatatttctg ggatcactaa 4560
cgtcatagtt gtgttccagg atgagatcgt cataggccat ttttacaaag cgegggegga 4620
gggtgccaga ctgcggtata atggttccat ccggeccagg ggcgtagtta ccctcacaga 4680
tttgcattte ccacgetttg agttcagatg gggggatcat gtctacctge ggggcgatga 4740
agaaaacggt ttccggggta ggggagatca gctgggaaga aagcaggttc ctgagcaget 4800
gcgacttacce gcagecggtg ggcccgtaaa tcacacctat taccgggtgc aactggtagt 4860
raagagagct gcagctgccg tcatccctga gcagggggge cacttcgtta ageatgtcec 4920
tgactcgcat gttttecctg accaaatccg ccagaaggeg ctcgecgece agcgatagca 43980
gttcttgcaa ggaagcaaag tttttcaacg gtttgagacc gtccgecegta ggcatgettt 5040
tgagcgttte accaagecagt tccaggcagt cccacagetc ggtcacctge tctacggcat 5100
ctcgatccag catatctcct cgtttcgegg grtggggegg ctttcgotgt acggcagtag 5160
tcggtgeteg tcecagacggy ccagggtcat gtctttccac gggegcaggg tectcgtcag 5220
cgtagrctgg gtcacggtga aggggtgege tcegggetge gogetggeca gggtgcogett 5280
gaggctggtc ctgctggtge tgaagcgetg ccggtcttcg coctgegegt cggecaggta 5340
gcatttgacc atggtgtcat agtccagece ctecgeggeg tggcccttgg cgcgecagett 5400
geceoettggag gaggcgecgc acgaggggcea gtgcagactt ttgagggegt agagcttggg 5460
cgcgagaaat accgattocg gggagtaggc atccgcgecg caggocccege agacggtcto 5520
gcattecacg agccaggtga getetggecg tteggggtea aaaaccaggt ttccccecatg 5580
ctttttgatg cgtttcttac ctctggttte catgagccgg tgtccacgct cggtgacgaa 5640
aaggctgtce gtgtccccgt atacagactt gagaggcctg tectcgageg gtgttccgeg 5700
gtcetcctcg tatagaaact cggaccacte tgagacaaag gctcgegtee aggcecageac 5760
gaaggaggct aagtgggagg ggragcggtc gttgtecact agggggteca ctegetccag 5820
qgtgtgaaga cacatgtcge cctottegge atcaaggaag gtgattggtt tgtaggtgta 5880
ggccacgtga ccgggtgttc ctgaaggggy getataaaag 9gggtygggy cgcgrtogte 5940
ctcactctct tecgeatcge tgtctgegag ggecagetgt tggggtgagt actccctctg 6000
aaaagcggge atgacttctg cgctaagatt gtcagtttcc aaazacgagg aggatttgat 6060
attcacctgg cccgeggtga tgectttgag ggtggecgea tccatctggt cagaaaagac 6120
aatctttttg ttgtcaaget tggtggcasa cgacccgtag agggogttgg acagcaactt 6180
ggcgatggag cgcagggttt ggtttttgtc gcgatcggeg cgctecttgg cogegatgtt 6240
tagctgcacy tattcgegeg caacgcaceg ccatteggga aagacggtgg tgcegctcgte 6300
gggcaccagg tgcacgcgec aacegeggtt gtgeagggtg acaaggtcaa cgetggtgge 6360
tacctctecg cgtaggcget cgttggtcca gcagaggegg cogoecttge gcgageagaa 6420
tggcggtagg gggtcraget gegtctegte cggggggtct gcgtccacgg taaagacccc 6480
gggcagcagg €gcgegtcga agtagtctat cttgcatcct tgcaagtcta gegectgerg 6540
ccatgcgegg gcggcaageg cgcgetegta tgggttgagt gggggacceo atggcatgge 6600
gtgggrgagc gcggaggogt acatgccgca aatgtcgtaa acgtagaggg getctctgag 6660
tattccaaga tatgtagggt agcatcttce accgeggatg ctggegcgea cgtaatcgta 6720
tagttcgtgc gagggagega ggaggreggg accgaggrtg ctacgggegg getgetctge 6780
tcggaagact atctgcctga agatggcatg tgagttggat gatatggttg gacgctggaa 6840
* gacgttgaag ctggegtctg tgagacctac cgegtcacgc acgaaggagy cgtaggagte 6900
gcgcagottg ttgaccagct cggcggtgac ctgeacgtet agggcgeagt agtccagggat 6960
rtecttgatg atgtcatact tatcctgtece cttttttttc cacagetege ggttgaggac 7020
aaactctteg cggtctttce agtactcttg gatcggasac ccgtcggect ccgaacggta 7080
agagcctage atgtagaact ggttgacgge ctggtaggecg cagcatccet tttctacggg 7140
tagcgegtat gocctgegegg cctteeggag cgaggtgrgg gtgagegeaa aggtgtccct 7200
gaccatgact ttgaggtact ggtatttgaa gtcagtgtcg tcgcatccge cctgctecca 7260
gagcaaaaag tccgtgeget ttttggaacg cggatttgge agggegaagg tgacatcgtt 7320
gaagagtatc tttcccgege gaggcataaa gttgegtgtg atgcggaagg gtcceggeac 7380
ctcggaacgg ttgttaatta cctgggegge gagoacgatc tcgtcaaage cgttgatgtt 7440
gtggeccaca atgtaaagtt ccaagaageg cgggatgecc ttgatggaag gcaattrtte 7500
aagttecteg taggtgaget cttcagggga getgageccg tgctctgaaa gggececagte 7560
tgcaagatga gggttggaag cgacgaatga gctccacagg tcacgggeca tragcatttg 7620
caggtggtcg cgaaaggtcc taaactggcg acctatggec attttttctg gggtgatgca 7680
gtagaaggta agcgggtcett gttcccageg gtcccatcca aggttcgegg ctaggteteg 7740
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cgcggeagtc actagagget catctcogec gaacttcatg accagcatga agggeacgag 7800
ctgcttccca aaggccccca tccaagtata ggtctctaca tcgtaggtga caaagagacg 7860
ctcggtgcga ggatgegage cgatcgggaa gaactggatc tcecgccacc aattggagga 7920
gtggctattg atgtggtgaa agtagaagtc cectgegacgg gecgaacact cgrgetgget 7980
tttgtaaaaa cgtgcgcagt actggcagcg gtgcacggge tgtacatcct geacgaggtt 8040
gacctgacga ccgecgcacéa ggaagcagag tgggaatttg ageccctege ctggcgggrt 8100
tggctggtgg tcttctactt cggetgettg tecttgaccg tctggctget cgaggggagrt 8160
tacggtggat cggaccacca cgccgcgoga geccaaagtc cagatgtceg cgcgeggegg 8220
tcggagettg atgacaacat cgegcagatg ggagetgtoc atggtctgga getcccgegg 8280
cgtcaggtca ggcgggaget cctgcaggtt tacctcgeat agacgggtca gggcgeggge 8340
tagatccagg tgatacctaa tttccagggg ctggttggtg geggegtega tggcttgcaa 8400
gaggccgecat ©occgeggeg cgactacggt accgegegge gggeggtggyg cegegggggt 8460
gtecttggat gatgcatcta aaagoggtga cgcgggegag cececggagg taggggggec 8520
tecggacced ccgggagagg gggcagggge acgtcggege €gegegeggg caggagetgy 8580
tgctgegege gtaggttget ggcgaacgcg acgacgegge ggttgatcetc ctgaatctgg 8640
cgectetged tgaagacgac gggeccggtg agettgagec tgaaagagag ttcgacagaa 8700
tcaatttcgg tgtcgttgac ggeggcctgg cgcaaaatct cotgcacgtc tectgagttg 8760
tecttgatagg cgatctcgge catgaactge tegatcrctt ccrectggag atctcegegt 8820
cecggcteget ccacggtggc ggcgaggtcg ttggaaatge gggecatgag ctgcgagaag 8880
gcgttgagge ctccctegtt ccagacgegg ctgtagacca cgcccocttc ggcatcgegg 8940
gcgegeatga ccacctgege gagattgage tccacgtgec gggegaagac ggegtagttt 8000
cgcaggcget gaaagaggta gttgagggtg gtggcggtgt gttctgecac gaagaagtac 9060
ataacccage gteogcaacgt ggattcgttg atatccccca aggectcaag gegetccatg 9120
gcctcgtage agtccacgge gaagttgaaa aactgggagl tgcgogecga cacggttaac 9180
tcctectcca gaagacggat gagctcggeg 2Cagtgicge geaccteged ctcaaaggcet 9240
acaggggcct cttcttctte ttcaatotcc tottccataa gggectcece ttettettet 9300
tetggcggeg gtgggggagg ggggacacgg cggcgacgac ggcgeaccgg gaggeggteg 9360
acaaagcgcet cgatcatctc cccgcggcga cggegecatgg tctcggtgac ggcgceggeeg 9420
ttctcgeggg ggcgeagtty gaagacgeeg cccgteatgt cccggttatg ggttggeggg 9480
gggetgccat gcggcaggga tacggegeta acgatgcatc tcaacaattg ttgtgtaggt 9540
actccgcege cgagggacct gagcgagtce gcatcgaceg gatcggaaaas cctctcgaga 9600
aaggegtcta accagtcaca gtcgcaaggt aggctgagea ccgtggeggg cggeageggg 9660
cggcggtegg ggttgtttet ggeggaggtg ctgctgatga tgtaattaaa gtaggeggtce 9720
ttgagacggc ggatggtcga cagaagcacc atgtccttgg gtceggectg ctgaatgege 9780
aggcggtegg ccatgcccca ggcttegttt tgacatcggc gcaggtcttt gtagtagtct 9840
tgcatgagce tttctaccgg cacttcttet tctecticoct ctigtectge atctettgea 9900
tctatcgetg cggeggcgge ggagtttgge €gtaggrgge gecctcttee tcccatgegt 99€0
gtgacccega agccectcat cggctgaage agggetaggt cggcgacaac gegetcgget 10020
aatatggcct gctgcacctg cgtgagggta gactggaagt catccatgtc cacaaagcgg 10080
tggtatgcge ccgtgttgat ggtgtaagtg cagttggeca taacggacca gtraacggtce 10140
tggtgacccg gctgcgagag ctcggtgtac ctgagacgeg agraagecct cgagtcaaat 10200
acgtagtcgt tgcaagtceg caccaggtac tggtatccca ccaaaaagtg cggcggcggc 10260
tggcggtaga ggggccageg tagggtggec ggggetecgg gggegagatc ttccaacata 10320
aggcgatgat atccgtagat gtacctggac atccaggtga tgecggegge ggtggtggag 10380
gcgegeggaa agtcgeggac goggttccag atgttgegea geggcaaaaza gtgctocatg 10440
gtegggacge tctggeeggt caggegegeg caatcgttga cgetctageg tgcaaaagga 10500
gagcctgtaa gegggecacte ttcecgtggtc tggrggataa attcgcasgyg gtatcatggc 10560
ggacgaccgg ggttcgagee ccgtatccgg ccgtccgecg tgatccatge ggttaccgec 10620
cgcgtgtcga acccaggtgt gogacgtcag acaacggggg agtgctectt ttggottoct 10680
tccaggegeg goggetgetg cgetagettt tttggecact ggecgegege agegtaageg 10740
gttaggctgg aaagcgaaag cattaagtgg ctcgotccct gtagccggag ggttattttc 10800
caagggttga gtcgegggac ccecggttcg agtctcggac cagccggact gcggcgaacg 10860
ggggtttgce tecccgtcat goaagaccee gettgeaaat tectccggaa acagggacga 10920
gcccetttit tgottttcce agatgcatce ggtgetgegg cagatgcgec ccectectca 10980
gcageggcaa gagcaagage agcggcagac atgcagggea cccteccete ctectacege 11040
gtcaggaggg gcgacatccg cggttgacgc ggeagcagat ggtgattacg aacccccgeg 11100
gcgecgggee cggcactace tggacttgga ggagggcgag ggcctggcge ggctaggage 11160
gecctctect gageggtace caagggtgoa getgaagegt gatacgegtqg aggegtacgt 11220
gcecgcggeag aacctgtttc gcgaccgcga gggagaggag cccgaggaga tgcgggateg 11280
aaagrtccac gcagggegcyg agctgeggoa tggcctgaat cgegageggt tgotgegega 11340
ggaggacttt gagcccgacg cgcgaaccgg gattagtcsc gcgegegeac acgtggcgge 11400
cgccgaccty gtaaccgcat acgagcagac ggtgaaccag gagattaact ttcaaaaaag 11460
ctttaacaac cacgtgcgta cgcttgtggc gegcgaggag gtggctatag gactgatgea 11520
tctgtgggac tttgtaagcg cgctggagca aaacccaaat agcaagecge tcatggegea 11580
gctgttcett atagtgcage acagcaggga caacgaggea ttcagggatg cgetgctaaa 11640
catagtagag cccgagggec goetggctget cgatttgata aacatcctgc agagcatagt 11700
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ggtgcaggag cgcagettga goctggetga caaggtggee gecatcaact attccatgct 11760
tagcctggge aagttttacg cccgeaagat ataccatacc ccttacgttc ccatagacaa 11820
ggaggrazag atcgaggggt tctacatgcg catggcgetg aaggtgetta ccttgagega 11880
ccacctggge gtttatcgca acgagegeat ccacaaggec gtgagegtga goeggeggcg 11940
cgagctcage gaccgcgage tgatgeacag cctgcaaagg gocctyggotg geacgggeag 12000
cggcgataga gaggecgagt cctactttga cgegggeget gacctgeget gggecccaag 12060
ccgacgegee ctggaggcag ctggggecgg acctgggetg gcggtggcac ccgegegcge 12120
tggeaacgtc ggeggcgtgyg aggaatatga cgaggacgat gagtacgage cagaggacgy 12180
cgagtactaa gcggtgatgt ttctgatcag atgatgcaag acgcaacgga cccggeggtyg 12240
cgggeggege tgcagageca gecgtocgge crraactcca cggacgactg gcgecaggte 12300
atggaccgeca tcatgtcget gactgegege aatcctgacg cgttccggea gcagecgcag 12360
gccaaccgge tctccgeaat tetggaageg grggtecegg cgegegeaaa ccccacgeac 12420
gagaaggtgc tggegatcgt aaacgcgetg gccgaaaaca gggecatceg geccgacgag 12480
gccggectgg tctacgacge gotgcttcag cgegtggete gttacaacag cggcaacgtg 12540
cagaccaacc tggaccggct ggtgggggat gtgegegagg cegtggegeca gegtgagege 12600
gcgecageagce agggcaacct gggctccatg gttgcactaa acgecttcct gagtacacag 12660
cccgecaacqg tgecgegggg acaggaggac tacaccaact ttgtgagege actgeggeta 12720
atggtgactg agacaccgca aagtgaggtg taccagtetg ggccagacta tttttrccag 12780
accagtagac aaggcctgca gaccgtaaac ctgagccagg ctttcasaaa cttgcagggy 12840
ctgtgggggg tgcgggctec cacaggcgac cgcgcgacey tgtctagctt gotgacgeee 12500
aactcgcgec tgtrgctgot gotaatagcg cccttcacgg acagtggcag cgtgtccegg 12960
gacacatacc taggtcactt gctgacactg taccgcgagg ccataggtca ggegeatgtg 13020
gacgagcata ctttccagga gattacaagh gtcagecgeg cgetggggea ggaggacacy 13080
gacagcetgg aggcaaccct aasctacctg cltgaccasce ggeggeagaa gatccccteg 13140
ttgcacagtt taaacagcga ggaggagege attttgeger acgtgoagea gagcgtgage 13200
cttaacctga tgcgcgacgg ggtaacgecce agcgtggoge tggacatgac cgcgcgcaac 13260
atggaaccgg gcatgtatgc ctcaaaccgg ccgtttatca accgectaat ggactacttg 13320
catcgegegg ccgecgtgaa ccccgagtat ttcaccaatg ccatcttgaa cocgeactgg 13380
ctaccgccec ctggtttcta caccggggga ttcgaggtge ccgagggtaa cgatggattc 13440
ctctgggacg acatagacga Cagcgtgttt TCCCCgCaac cgeagacccot gctagagttg 13500
caacagcgeg agcaggcaga ggeggogetg cgaaaggaaa gettcecgeag gccaageage 13560
ttgtccgatc taggcgctge ggececgegg tcagatgeta grageccatt tccaagettg 13620
atagggtcte ttaccagcac tcgcaccace cgccegegee tgetgggega ggaggagtac 13680
ctaaacaact cgctgetgca gecgcagege gaaaaaaacc tgectccgge atttcccaac 13740
aacgggatag agagcctagt ggacaagatg agtagatgga agacgtacgc gcaggagcac 13800
agggacgtgc ©aggeccgcg cccgeccacce cgtogtcaaa ggcacgaccg tcageggggt 13860
ctggtgtggg aggacgatga ctcggeagac gacagcagcy tcctggattt gggagggagt 13920
ggcaacccgt ttgcgeacct tcgocccagyg ctgyggagaa tgttttaaaa aaaaaaaagc 13980
atgatgcaaa ataaaaaact caccaaggcc atggcaccga gcgttggttt tcttgtattc 14040
cecttagtat geggegegeg gegatgtatg aggaaggtec toctccctee tacgagagig 14100
tggtgagcgc ggcgecagtyg geggeggege tgggttctec cttcgatgct cccctggace 14160
cgcegtttgt gootccgegg tacctgegge ctaccggggg gagaaacage atccgttact 14220
ctgagttggc accccrattc gacaccacce gtgtgtacct ggtggacaac aagtcaacgg 14280
atgtggcatc cctgaactac cagaacgacc acagcaactt tctgaccacyg gtcattcaaa 14340
acaatgacta cagcccgggg gaggcaagca cacagacrat caatcttgac gaccggtege 14400
actgggocgg cgacctgasa accateCtge ataccaacat gccaaatgtg aacgagttca 14460
tgtttaccaa taagtttaag gcgcgggtga tggtgtcgeg citgectact aaggacaatc 14520
aggtggagct gaaatacgag tgggtggagt tcacgetgcc cgagggcaac tactccgaga 14580
ccatgaccat agaccttatg aacaacgcga tcgtggagea cracttgaaa gtgggcagac 14640
agaacggggt tctggaaagc gacatcgggg taaagtttga cacccgcaac ttcagactgg 14700
ggttrgacce cgtcactggt crtgtcatgc ctggggtata tacaaacgaa gecttccate 14760
cagacatcat tttgctgecca ggatgcgggg tggacttcac ccacagecge ctgagcaact 14820
tgrtgggcat ccgcaagegg caacccttcc aggagggett taggatcacc tacgatgatc 14880
tggagggtgg taacattccc geactgttgg atgrggacge ctaccaggeg agcttgaaag 14940
atgacaccga acagggeggg 9gtggcgcag geggcagceaa cageagtgge ageggcgegg 15000
aagagaactc caacgcggca gccgcggeaa tgcagecggt ggaggacatg aacgatcatg 15060
ccattcgegg cgacaccttt gccacacggg ctgaggagaa gcgcgctgag gecgaagceag 15120
cggecgaage tgecgeocee gotgegeaac ccgaggtcga gaagectcag aagaaaccgg 15180
tgatcaascc cctgacagag gacagcaaga aacgcagtta caacctaata agcaatgaca 15240
gcaccttcac ccagtaccge agcotggtace ttgcatacaa ctacggegac cctcagaccg 15300
gaatccgetc atggaccctg ctttgeacte ctgacgtaac ctgcggeteg gagcaggtct 15360
actggtcgtt gccagacatg atgcaagacc ccgtgacctt ccgercecacg cgccagatca 15420
gcaactttce ggtggtggge gccgagetgt tgcccgtgea ctccaagage ttctacaacg 15480
accaggccgt ctactcccaa ctcatccgec agtttacctc tctgacccac gtgttcaate 15540
gcttteccga gaaccagatt ttggegegec cgocagecce caccatcace accgtcagtg 15600
aaaacgttcc tgetctcaca gatcacggga cgetaccget gegcaacage atcggaggag 15660
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tccagcgagt gacctattact gacgccagac geegeacctg cccctacgtt tacaaggeee 15720
tgggcatagt ctcgecgege gtcctatcga gccgeacttt ttgagcaage atgtecatce 15780
ttatatcgee cagcaataac acaggctggg goctgegett cccaagcaag atgtttggcg 15846
gggccaagaa gcgctccgac caacacccag tgcgegtgeg cgggcactac cgcgogecct 15900
ggggcgegea caaacgcgge cgcactggge geaccacegt cgatgacgec atcgacgegg 15960
tggtggagga ggcgcgcaac tacacgecca cgccgecacc agtgtccaca gtggacgcgg 16020
ccattcagac cgtggtgcgc ggagcccgge gcotatgeraa aatgaagaga cggcggagge 16080
gcgtageacg tegecaccge cgccgacceq gcactgcege ccaacgegeg geggeggece 16140
tgcttaaccg cgcacgtege accggeegac gggeggccat gcgggecgct cgaaggotgg 16200
ccgegggtat tgtcactgtg ccecccaggt ccaggcgacg agcggecgcec gcagcagecg 16260
cggccattag tgetatgact cagggtcgcea ggggcaacgt gtattgggtg cgcgactecgg 16320
ttagcggcct gogegtgeec gtgegeacee geoceecegey caactagatt gcaagaaaaa 16380
actacttaga ctcgtactgt tgtatgtatc cageggegge ggcgcgeaac gaagctatgt 16440
ccaagcgcaa aatcasagaa gagatgctcc aggtcatege gccggagate tatggcccce 16500
cgaagaagga agagcaggat tacaagccce gaaagctaaa gcgggtcaaa aagaaaaaga 16560
aagatgatga tgatgaactt gacgacgagg tggaactgct gcacgctacc gcgeccagge 16620
gacgggtaca gtggaaaggt cgacgcgtaa aacgtgtttt gcgacccggc accaccgtag 16680
tectttacgoe cggtgagcge tccaccegca cctacaageg cgtgtatgat gaggtgtacg 16740
gcgacgagga cctgcttgag caggccaacy agcgectegg ggagtrtgee tacggaaage 16800
ggcataagga catgctggeg ttgecgetgg acgagggeaa cccaacacct agcctaaagc 16860
ccgtaacact gcagcaggtg ctgeeccgege ttgcaccgtc cgaagaaaag cgcggcctaa 16920
agcgcgagtc tggtgactty gcacccaceg tgcagetgat ggtacccaag ecgccagegac 16980
tggaagatgt cttggaaaaa atgaccgtgg aacctgggct ggagcecgag gtecgegtge 17040
ggccaatcaa gcaggtggea ccgggactgg gegtgcagac cgtggacgtt cagataccca 17100
craccagtag caccagtatt gccaccgeca cagagggcat ggagacacaa acgtcccegg 17160
ttgcctcage ggtggcggat gecgegglge aggeggtege tgeggecygcy tccaagacct 17220
ctacggaggt gcaaacggac ccgtggatgt ttcgogttte ageccccccegg cgcccgegeg 17280
gttcgaggaa gtacggegec gecagegege tactgcccga atatgcccta catcctteca 17340
ttgegectac ccccggetat cgtggctaca cctaccgece cagaagacga gcaactaccc 17400
gacgccgaac caccactgga accegeegcc gecgtcgecg tegecagece gtgetggeec 17460
cgatttecgt gecgcaggagtyg gctegegaag gaggeaggac cctggtgctg ccaacagege 17520
gctaccaccc cagcatcgtt taaaagecgg tctitgtgge tcttgcagat atggecctca 17580
cctgocgect ccgttteecg grgecgggat tecgaggaag aatgcaccgt aggaggggca 17640
tggccggeca cggcectgacg ggeggeatge gtcgtgcgea ccaccggegg cggegegegt 17700
cgcaccgtcg catgegegge ggtatcctge cecctecttat tccactgate gccgeggega 17760
ttggcgeegt geccgoaatt geatcogtgg ccttgeagge gcagagacac tgattaaaaa 17820
caagttgcat ¢tggazaaat caaaatzaaa agtctggact ctcacgcteg cttggtcctg 17880
taactatttt gtagaatgga agacatcaac Tttgegtctc tggecccgey acacggctcg 17940
cgceecgttca tgggaaactg gcaagatatc ggcaccagca atatgagegg tggcgecttc 18000
agctggggct cgctgtggag cggcattaaa aatttcggtt ccaccgttaa gaactatgge 18060
agcaaggcct ggaacagcag cacaggecag atgctgaggg ataagttgaa agagcaaaat 18120
ttccaacaaa aggtggtaga tggcctggec tctggeatta gcggggtggt ggacctggec 18180
aaccaggcag tgcaaaataa gattaacagt aagcttgatc cccgccctee cgtagaggag 18240
cctcecacegg ccgtggagac agtgtcteca gaggggcgtg gcgaaaageg tccgegecee 1€300
gacagggaag aaactctggr gacgcaaata gacgagcctc cctcgtacga ggaggcacta 18360
aagcezaggee tgeccaccac ccgtcccate gegeccatgg ctaccggagt gotgggecag 18420
cacacacccg taacgctgga CCTgectccc cccgecgaca cccagcagaa acctgtgctg 18480
ccaggceega cegeegttgt tgtaacccgt cctageccgeg cgtecctgeg ccgegecgec 18540
ageggtecge gatcgttgeg gcccgtagec agtggcaact ggcaaagcac actgaacagc 18600
atcgtgggtc tgggggtgea atccctgaag cgeccgacgat gcttetgaat agctaacgtg 1B660
tcgtatgtgt gtcatgtatg cgrecatgtc gccgecagag gagctgctga gcegecgege 18720
gcccgettte caagatgger accccttcga tgatgccgea gtggtcttac atgcacatct 18780
cgggccagga cgcctcggag tacctgagee ccgggetggt gcagtrtgee cgegecaceg 18840
agacgtactt cagcctgaat aacaagttta gaaaccccac ggtggcgeet acgcacgacg 18300
tgaccacaga ccggtcccag cgtttgacge tgeggrteat ccetgtggac cgtgaggata 1896C
ctgcgtactc gtacaaggeg cggttcacce tagetgtggg tgataaccgt gtgetggaca 19020
tggcttccac gractttgac atccgcggey tgctggacag gggecctact tttaagccct 19080
actctggeac tgcctacaac gecctggete ccaagggtge cccaaatcct tgcgaatggg 19140
atgaagctgc tactgctctt gaaataaacc tagaagaaga ggacgatgac aacgaagacg 19200
aagtagacga gcaagctgag cagcaaaaaa ctcacgtatt tgggcaggcyg ccottattctg 19260
gtataaatat tacaaaggag ggtattcaaa taggtgtcga aggtcaaaca cctaaatatg 18320
ccgataaaac atttcaacct gaacctcaaa taggagaatc tcagtggtac gaaactgaaa 19380
ttaatcatgc agctgggaga gtccttaaaa agactaccec aatgaaacca tgttacggtt 19440
catatgcaaa acccacaaat gaaaatggag ggcaaggcat tcttgtaaag caacaaaatg 19500
gaaagctaga aagtcaagtg geaatgcaat ttttctcaac tactgaggey accgcaggca 19560
atggtgataa cttgactcct aaagtggtat tgtacagtga agatgtagat atagaaaccc 19620
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cagacactca tatttcttac atgcccacta ttaaggaagg taactcacga gaactaatgg 19680
gccaacaatc tatgcccaac aggectaatt acattgcttt tagggacaat tttattggtc 19740
taatgtatta caacagcacg ggtaatatgg gtgttctgge gggecaagea tcgeagttga 19800
atgctgttgt agatttgcaa gacagaaaca cagagctttc ataccagett tegcettgatt 19860
ccattggtga tagaaccagg tacttttcta tgtggaatca ggctgttgac agctatgatc 18920
cagatgttag aattattgaa aatcatggaa ctgaagatga acttccaaat tactgctttc 19980
cactgggagg tgtgattaat acagagactc ttaccaaggt aaaacctaaa acaggrcagg 20040
aaaatggatg ggadaaagat gctacagaat tttcagatas aaatgaaata agagttggaa 20100
ataattttgc catggaaatc aatctaaatg ccaaccrgtg gagaaatttc ctgtactcca 20160
acatagcgct gtatttgece gacaagctaa agracagtcc ttccaacgta aaaatttetg 20220
ataacccaaa cacctacgac tacatgaaca agcgagtggt ggetceeggg ttagtggact 20280
gctacattaa ccttggagca Sgcotggtece trgactatat ggacaacgte aacccattta 20340
accaccaccg caatgetgge ctgegctacc getcaatgtt getgggcaat ggtcgetatg 20400
tgoccttcca catccaggtg cctcagaagt tctttgecat taasaacctce cttetectge 20460
cgggctcata cacctacgag tggaacttca ggaaggatgt taacatggtt ctgcagaget 20520
ccctaggaas tgacctaagg gttgacggag ccageattaa gtttgatage attrgecttt 20580
acgccacctt cttceccatg goccacaaca cegectccac gettgaggece atgcttagaa 20640
acgacaccaa cgaccagtcc tttaacgact atctctccge cgccaacatg ctctacceta 20700
taccegccaa cgetaccaac gtgeccatat ccatcccctc ccgcaactgg geggetttec 20760
gcggetggge cttcacgege cttaagacta aggaaacccc atcactggge tegggetacg 20820
acccttatta cacctactct ggctctatac cctacctaga tggaaccttt taccicaacc 20880
acacctttaa gaaggtggcc attacctttg actcttctgt cagetggcct ggeaatgace 20940
gcctgettac ccccaacgag tttgaaatta agegctcagt tgacggggag ggttacaacg 21000
ttgcccagtg taacatgacc aaagactggt tcctggtaca aatgctagct aactacaaca 21060
ttggctacca gggcettcrat atcccagaga getacaagga ccgcatgtac tecttettta 21120
gaaacttcca gcccatgagc cgtcaggrgg tggatgatac taaatacaag gactaccaac 21180
aggtgggecat cctacaccaa cacaacaact ctggatttgt tggctacctt gcccccacea 21240
tgcgegaagg acaggcctac cctgctaact tcccctatec gettatagge aagaccgcag 21300
rtgacagcat tacccagasa aagtTLcCTtt gcgatcgeac cctttggege atcccattct 21360
ccagtaactt tatgteccatg ggcgcactca cagacctggg ccaaaacctt ctctacgeca 21420
actcegocca cgcgetagac atgacttttg aggtggatcc catggacgag cccacccttce 21480
cttatgtttt gtttgaagtc tttgacgtgg tccgtgtgca ccggocgeac cgeggegtca 21540
tcgaaaccgt gtacctgege acgcccttct cggccggcaa cgecacaaca taaagaagea 21600
agcaacatca acaacagcetg ccgocatggg ctccagtgag caggaactga aagccattgt 21660
caaagatctt ggttgrggge catatttttt gggcacctat gacaageget ttccaggete 21720
tgtttctcca cacaagctcg cctgegecat agtcaatacg gocggtcgeg agactggggg 21780
cgtacactgg atggectttg cctggaacce geactcaaaa acatgctacc tctttgagcc 21840
ctttggcttt tctgaccegc gactcaagea ggtttaccag tttgagtacg agtcactect 21900
gcgecgtage gocatrgett cttcccccga ccgotgtata acgetggaaa agtccaccca 21960
aagcgtacag gggcccaact cggccgectg tggactatte tgetgcatgt ttctcracge 22020
ctttgecaac tggocccaaa ctcccatgga tcacaacccc accatgaace ttattaccgg 22080
ggtacccaac tccatgetca acagteccca ggtacageec accetgcgtc geaaccagga 22140
acagctctac agcettcectgg agegecactc gecctactte cgeagccaca gtgegeagat 22200
taggagcgec acttcttttt gtcacttgaa aaacatgtaa aaataatgea ctagagacac 22260
tttcaataaa ggcaaatgct tttatttgta cactctcggg tgattattta cccccacecct 22320
tgcogtctge gecgtttaaa aatcaaaggg gttctgecge geatcgetat gegecactgg 22380
cagggacacg trgcgatact ggtgtttagrt gctccactta aactcaggca caaccatccg 22440
cggcagetcg gtgaagtrtt cactccacag gctgegeace atcaccaacg cgtttagcag 22500
gtcgggegoc gatatcttga agtcgcagtt ggggectccg ccctgegege gegagttgeg 22560
atacacaggg ttgcagcact ggaacactat cagcgccggg tggtgcacgc tggccagcac 22620
gctettgtcg gagatcagat ccgcgtcecag gtcectecgeg ttgctcaggy cgaacggagt 22680
caactttggt agctgecttc ccaaaaaggg cgcgtgecca ggctttgagt tgcactcgca 22740
ccgtagtgge atcaaaaggt gaccgtgccc ggtctgggeg traggataca gegectgeat 22800
aaaagccttg atctgcttaa aagecacctg agectttgeg ccttcagaga agaacatgec 22860
gcaagacttg ccggaaaact gattggccgg acaggccgcg tcgtgeacgce agcacctige 22920
gtcggrgttg gagatctgca ccacatttcg gccccaccgg ttcttcacga tcttggeott 22980
gctagactgc tccttcageg cgcgetgece gttttegete grcacatcca tttcaatcac 23040
gtgctcctta tttatcataa tgcttccgtg tagacactta agetcgcectt cgatctcage 23100
gcagcggtgc agccacaacg cgcagcccgt gggctcgtga tgottgtagg tcacctetge 23160
aaacgactgc aggtacgcct gcaggaatcg ccccatcatc gtcacaaagg tcttgttget 23220
ggtgaaggte agctgcaacc cgeggtgete ctegttcage caggtcttge atacggecge 23280
cagagcttec acttggtcag gcagtagttt gaagttegec tttagatcgt tatccacgtg 23340
gtacttgrcc atcagegege gegeagecte catgeccttc tcccacgeag acacgategg 23400
cacactcagc gggttcatca ccgtaatttc actttceget tecgotggget cttoctette 23460
ctettgegtc cgcataccac gegecactgg gtcgtettca ttcageegec geactgtgeg 23520
cttacctcct ttgccatget tgattagcac cggtgggttg ctgaaaccca ccatttgtag 23580
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cgccacatst tctotttett cotegetgtc cacgattacc tctggtgatg gcgggegetc 23640
gggcttggga gaagggcget tctttttett cttgggegea atggccasat ccgecgecga 23700
ggtcgatggc Cgcgggetgy gtgigegegg caccagegeg tcttgtgatg agtettecte 23760
gtccteggac tcgatacgec gecteatecg cttttttggg ggcgeceggg gaggeggegg 23820
cgacggggac ggggacgaca cgtcctocat ggttggggga cgtegegeeg caccgegtec 23880
gcgetcgggg grggtitcge gctgetccte ttcccgacty gecatttect tctcctatag 23940
gcagaaaaag atcatggagt cagtcgagaa gaaggacage craaccgece cctetgagtt 24000
cgecaccacce gectecaceg atgecgecaa cgegectace accttecccg tcgaggcace 24060
ccegettgag gaggaggaag tgattatcga gcaggaccca ggttttgtaa gcgaagacga 24120
cgaggaccgc tcagtaccaa cagaggataa aaagcaagac caggacaacg cagaggcaaa 24180
cgaggaacaa gtcgggeggg gggacgaaag gcatggcgac tacctagatg tgggagacga 24240
cgtgetgttg aagcatctgc agegecageg cgceattatc tgcgacgegt tgcaagagcg 24300
cagcgatgtg cccctegeca tagcggatgt cagccttgce tacgaacgcce acctattctc 24360
accgcgegta ccccccaaac gccaagaaaa cggcacatge gagcccaacc cgcgectcaa 24420
cttctaccec gtatttgeeg tgecagaggt gctrgecace tatcacatct ttttccaaaa 24480
ctgcaagata ccoctatcct gecgrgecaa ccgeagecga geggacaage agctggeectt 24540
gcggeaggge gotgtcatac ctgatatcge ctcgetcaac gaagtgccaa aaatctttga 24600
gggtcttgga cgcgacgaga agcgcgegge aaacgctctg caacaggaaa acagcgaaaa 24660
tgasagtcac tctggagtgt tggtggaact cgagggtgac aacgcgegec tagcecgtact 24720
aaaacgcagc atcgaggtca cccactttge ctacccggea cttaacctac cccccaaggt 24780
catgagcaca gtcatgagtg agetgatcgt gegecgtgeg cagcccoctgg agagggatge 24840
aaatttgcaa gaacaaacag aggagggcct acccgcagtt ggcgacgage agctagcgeg 24900
ctggettcaa acgcgegage ctgecgactt ggaggagega cgcaaactaa tgatggccge 24960
agtgctcgtt accgtggage ttgagtgeat gcageoggttc tttgergace cggagatgca 25020
gcgcaagcta gaggaaacat tgcactacac ctttcgacag ggctacgtac gccaggcoctg 25080
caagatctec aacgtggage tctgocaacet ggtctectac cttggaattt tgcacgaaaa 25140
ccgecttggg caaaacgtge ttcattccac gotcaaggge gaggcgogec gogactacgt 25200
ccgegactge gtttacttat ttctatgcta cacctggeag acggccatgg gegtttggea 25260
gcagtgettg gaggagtgca acctcaagga gctgcagaaa ctgcraaagce aaaacttgaa 25320
ggacctatgg acggccttca acgagegete cgtggecgey cacctggegg acatcatttt 25380
ceccgaacge ctgcttaaaa ccctgcaaca gggtctgcca gacttcacca gtcaaagcat 25440
gttgcagaac tttaggaact ttatcctaga gcgctcagga atcttgcccg ccacctgetg 25500
tgcacttcct agcgactttg tgcccattaa gtaccgegaa tgecetecge cgetttgggy 25560
ccactgctac cttctgcage tagccaacta ccttgectac cactctgaca taatggaaga 25620
cgtgageggt gacggtctac tggagtgrea crgtegetge aacctatgca cccegcaccg 25680
ctcectggtt tgcaattcge agetgettaa cgaaagtcaa attatcggra cctttgaget 25740
gecagggtece tcgcctgacg aaaagtccge ggetccggeg ttgaaactca ctccgggget 25800
gtggacgtcg gcttacctee gcaaatttgt acctgaggac taccacgccc acgagattag 25860
gttctacgaa gaccaatccc geccgecaaa tgcggagett accgeetgeg tcattaccca 25920
gggccacatt cttggccaat tgcaagccat caacaaagec cgccaagagt ttctgetacg 25980
aaagagacgg ggggtrtact tggaccccca gtccggegag gagetcaace caztcecceee 26040
gecgecegeag coctatcage agcagecgeg ggeectrget tcccaggatg geacccaaaa 26100
agaagetgca gctgccgocy ccacccacgg acgaggagga atactgggac agtcaggeag 26160
aggaggtttt ggacgaggag gaggaggaca tgatggaaga ctgggagagc ctagacgagy 26220
aagcrtccga ggtcgaagag gtgtcagacg aaacaccgtc accctcggte gcatteccct 26280
cgccggogec ccagasateg gcaaccggtt ccageatgge tacaacctce getcctcagg 26340
cgccgeegge actgccegtt cgecgaccea accgtagatg ggacaccact ggaaccaggy 26400
ccggtaagtc Caageagecg ccgecgttag cccaagagea acaacagege caaggctace 26460
gctcatggeg cgggeacaag aacgccatag ttgcttectt gcaagactgt gggggcaaca 26520
tctecttege ccgecgottt cttetctace atcacggegt ggccttecce cgtaacatcc 26580
tgcattacta ccgtcatctc tacageccat actgeaccgg €ggeageggc agcggcagea 26640
acagcagcgg ccacacagaa gcaaaggcga ccggatagea agactctgac aaagcccaag 26700
aaatccacag cggcggeage agcaggagga ggagegotge gtetggcgee caacgaacce 26760
gtatcgaccc gcgagcttag aaacaggatt ttrcccacte tgtatgctat atttcaacag 26820
agcaggggcc aagaacaaga gctgaaaata aasaaacaggt ctctgegate cctcacccge 26880
agctgcetgt atcacaaaag cgaagatcag cttcggegca cgctggaaga cgcggagget 26940
ctcttcagta aatactgcge gctgactctt aaggactagt ttcgcgeect ttctcaaatt 27000
taagcgcgaa aactacgtca tctccagcgg ccacacccgg cgocagcace tgtcgtcage 27060
gccattatga gcaaggaaat teccacgcee tacatgtgga gttaccagcc acaaatggga 27120
cttgeggetg gagetgocca agactactca acccgaataa actacatgag cgcgggacee 27180
cacatgatat cccgggtcaa cggaatccgc gcccaccgaa accgaattct cttggaacag 27240
gcggetatta ccaccacacc tcgtaataac cttaatcccc gtagttggoe cgctgecctg 27300
gtgtaccagg aaagtcccge tcecaccact gtggtacttc ccagagacge ccaggccgaa 27360
gttcagatga ctaactcagg ggcgcagett gcgggegget ttcgtcacag ggtgcggteg 27420
cccgggeagg gtataactca cctgacaatc agagggegag grattcaget caacgacgag 27480
teggtgagct cctcgottgg totcegtccg gacgggacat ttcagatcgg ©ggegeegyc 27540
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cgtccttcat tcacgoctog tcaggcaatc ctaactctge agacctegtc ctergageeg 27600
cgetctggag gcattggaac tctgcaattt attgaggagt ttgtgccatc ggtctacttt 27660
aacccecttct cgggacctec cggecactat ccggatcaat ttattcctaa ctttgacgeg 27720
gtaaaggact cggcggacgg ctacgactga atgttaagtg gagaggcaga gcaactgcge 27780
ctgaaacacC tggtceactg tcgccgecac aagtgetttg ccecgcgacte cggtgagttt 27840
tgctactttg aattgcccga ggatcatate gagggeccgg cgcacggegt ccggcttace 27900
gcccagggag agettgeccg tagoctgatt cgggagttta cccagegece cctgetagtt 27960
gagcgggaca ggggaccctg tgttctcact gtgatttgea actgtcctaa ccttggatta 28020
catcaagatc tttgttgece tctctgtget gagrataata aatacagaaa ttaaaatata 28080
ctggggctcs tatcgccatc ctgtaaacgc caccgtctic acccgcccaa gcaaaccaag 28140
gcgaacctta cctggtactt ttaacatcte tecetetgrg atttacaaca gtttcaaccc 28200
agacggagtg agtctacgag agaacctctc cgagctcage tactccatca gaaaaaacac 28260
caccctectt acctgeccggg aacgtacgag tgegtcaceg gecgetgeac cacacctace 28320
gectgaccgt aaaccagact ttttecggac agacctcaat aactetgttt accagaacag 28380
gaggtgagct tagaaaacce ttagggtatt aggccaaagg cgcagetact gtggggttta 28440
tgaacaattc aagcaactct acgggetatt ctaattcagg tttctetaga agtcaggett 28506
cctggatgtc agcatctgac tttggccage acctgtcccg cggatttgtt ccagtccaac 28560
tacagcgacc caccctaaca gagatgacca acacaaccaa cgeggecgee gctaccggac 28620
ttacatctac cacaaataca ccccaagttt ctgectttgt caataactgg gataacttgg 28680
gcatgtggtyg gttcteccata geogcttatgt ttgtatgect tattattatg tggctcatct 28740
gctgcctaaa gegcaaacge geccgaccac ccatctatag tcccatcatt gtgctacacc 28800
caaacaatga tggaatccat agattggacq gactgaaaca catgttcttt tctcttacag 28860
tatgattaaa tgagatctag aasatggacgg aattattaca gagcagcgec tgctagaaag 28920
acgcagggea gegaccgage aacagcgcat gaatcaagag ctccaagaca tggttaactt 28980
gcaccagtge asaaggggta tcttttgtet ggtaaagcag gocaaagtca cctacgacag 29040
taataccacs ggacaccgcc ttagctacaa gttgecaacc aagegtcaga aattggtggt 29100
catggtggoa gaaaagceca ttaccataac tcagcactcg gtagaaaccyg aaggctgcat 29160
tcactecacct tgrcaaggac ctgaggatct ctgcaccctt attaagacce tgrgeggtot 29220
caazgatctt attcccttta actaataaaa aaaaataata aagcatcact tacttaaaat 29280
cagttagcaa atttctgtcc agtttattca gcagcaccte cttgecctce teccagetct 29340
ggtattgcag cttcctectg geotgeasact ttctccacaa tctaaatgga atgtcagttt 29400
cetectgrte ctgtccatce geacccacta tcttcatgtt gttgcagatg aagcgcgeaa 29460
gaccgtctga agataccttc aaccccgtgt atccatatga cacggaaacce ggtcctcecaa 29520
ctgtgeettt tcttactcot cectttgtat ccceccaatgg gtttcaagag agtccccectg 23580
gggtactctc tttgegecta tccgaaccte tagtraccte caatggcatg cttgcgctca 29640
aaatgggcaa cggcctcict ctggacgagg ccggcaacct tacctcccaa aatgtaacca 29700
ctgtgagccc acctetcaaa aaaaccaagt caaacataaa cctggaaata tctgcaccee 29760
tczcagttac ctcagaagec ctaactgtgg ctgeegeege acctctaatg gtcgcgggea 29820
acacactcac catgcaatca €aggccccgec taaccgtgca cgactccaaa cttagcattg 29880
ccacccaagg acccctcaca gtgtcagaag gaaagetage cctgcaaaca tcaggcccee 29940
tcaccaccac cgatagcagt acccttacta tcactgecte accccctcta actactgeca 30000
ctggtagctt gggoattgac ttgaaagage ccatttatac acaaaatgga aaactaggac 30060
taaagtacgg ggctcctttg catgtaacag acgacctaaa cactttgacc gtagcaactg 30120
gtccaggtgt gectattaat aatacttcct tgcaaactaa agttactgga gcettgggtt 30180
ttgattcaca aggcaataty caacttaatg tagcaggagg actaaggatt gattctcaaa 30240
acagacgect tatacttcat gtragttatc cgrttgatge tcaaaaccaa ctaaatctaa 30300
gactaggaca gggecctctt trtataaact cagcccacaa ctrggatatt aactacaaca 30360
aaggccttta cttgtttaca gcttcasaca atrccaaaaa gcttgaggtt aacctaagca 30420
ctgccaaggy gttgatgttt gacgetacag ccatagccat taatgcagga gatgggcettg 30480
aatttggttc acctaatgca ccaaacacaa atccectcaa aacaaazatt ggecatggec 30540
tagaatttga ttcaaacaag gctatggtte ctaaactagg aactggcett agttttgaca 30600
gcacaggtgc cattacagta ggasacaaaa ataatgataa gcteactttg tggaccacac 30660
cagctccatc tectaactgt agactaaatg cagagaaaga tgctaaacte actttggtct 30720
taacaaaatg tggcagtcaa atacttgcta cagtttcagt tttggctgtt aaaggcagtt 30780
tggctccaat atctggaaca gttcaaagtg ctcatcttat tataagattt gacgaaaatg 30840
gagtgctact aaacaattcc ttcctggace cagaatattg gaactttaga aatggagatc 30800
ttactgaagg cacagcctat acaaacgctg trggatttat gectaaccta tcagettatc 30960
caaaatctca cggtaasact gccaaaagta acattgtcag tcaagtttac ttaaacggag 31020
acaaaactaa acctgtaaca ctaaccatta cactaaacgg tacacaggaa acaggagaca 31080
caactccaag tgoatactct atgtcatttt catgggactg gtctggecac aactacatta 31140
atgaaatatt tgccacatec tettacactt tttcatacat tgeccaagaa taaagaatcg 31200
tttgrgttat gtttcaacgt gtttattttt caattgcaga saatttcaag tcatttttca 31260
ttcagtagta tagccccace accacatage ttatacagat caccgtacct taatcaaact 31320
cacagaaceC tagtattcaa cctgocacct ccctcccaac acacagagta cacagtectt 31380
tcteccegge tggecttaaa aagcatcata tcatgggtaa cagacatatt cttaggtgtt 31440
atattccaca cggtttcctg tcgagecaaa cgctcatcag tgatattaat aaactccceg 31500
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ggcagcrcac ttaagttcat gtcgetgtee agcotgetgag ccacaggetg ctgtecaact 31560
tgeggttget taacgggegg cgaaggagaa gtccacgcct acatgggggt agagtcataa 21620
tcgtgeatca ggatagggcg gtggtgctge agcagcgege gaataaactg ctgccgeccge 31680
cgctcegtec tgcaggaata caacatggea grggtctect cagcgatgat tcgcaccgec 31740
cgcagcataa ggcgecttgt cctccgggea cagcagegea ccctgatete acttaaatca 31800
gcacagtaac tgcagcacag caccacaata ttgttcaaaa tcccacagtg caaggegetg 31860
tatccaaagc tcatggcggg gaccacagaa cccacgtgge catcatacca caagecgcagg 31920
tagattaagt ggcgaccect cataaacacg ctggacataa acattacctc ttttggcatg 31980
ttgtaattca ccaccteceg gtaccatata aacctctgat taaacatggc gccatccacc 32040
accatcctaa accagctgge caaaacctge ccgeoeggeta tacactgcag ggaaccggga 32100
ctggaacaat gacagtggag agcccaggac tcgtaaccat ggatcatcat getcgtcatg 32160
atatcaatgt tggcacaaca caggcacacyg tgcatacact tcctcaggat tacaagetcec 32220
tcccgegtta gaaccatatc ccagggaaca acccattcct gaatcagegt aaatcccaca 32280
ctgcagggaa gacctecgeac graactcacg ttgtgcattg tcaaagtgtt acattcggge 32340
agcagcggat gatcctecag tatggtageg cgggttrctg tctcaaaagg aggtagacga 32400
tcectactgt acggagtgcg ccgagacaac cgagatcgtg ttggtcgtag tgtcatgcca 32460
aatggaacgc cggacgtagt catatttcct gaagcaaaac caggtgcggg cgtgacaaac 32520
agatctgegt ctecggtete gccgettaga tcgcetctgtg tagtagttgt agtatatcca 32580
ctcrctcaaa geatcragge geccectgge ttegggtict atgtaaacte cttcatgcge 32640
cgctgeectg ataacatcca ccaccgcaga ataagccaca cccagccaac ctacacatte 32700
gttctgegag tcacacacgg gaggageggg aagagctgga agaaccatgt ttrtrttttt 32760
attccaaaag attatccaaa acctcaaaat gaagatctat taagtgaacg cgctececte 32820
cggtggegtg gtcaaactct acagccaaag aacagataat ggcatttgta agatgtitgca 32880
caatggcttc caaaaggcaa acggccctca cgtccaagtg gacgtaaagg ctaaaccctt 32940
cagggtgaat ctcctctata aacattccag caccttcaac catgaccaaa taattcrcat 33000
ctcgecacct tctcaatata tctetaagea aatcccgaat attaagtceg gecattgtaa 33060
aaatctgcetc cagagegecc tccaccttea gcctcaagea gcgaatcatg attgcaaaaa 33120
ttcaggttcc tcacagacct gtataagatt caaaagcgga acattaacaa aaataccgeg 33180
atcccgtagg tcccttegea gggccagetg aacataatcqg tgcaggtctg cacggaccag 33240
cgcggecact tccccgecag gaaccttgac aaaagaaccc acactgatta tgacacgcat 33300
actcggagct atgctaacca gegtagecec gatgtaagct ttgttgcatg ggcggcgata 33360
taaaatgcaa ggtgctgctc aaaaaatcag gcaaagoctc gcgcaaaaaa gaaagcacat 33420
cgtagtcatg ctcatgcaga taaaggcagg taagctccgg aaccaccaca gaaaaagaca 33480
cecatttttct ctcaaacatg tetgegggrtt tctgcataaa cacaaaataa aataacaaaa 33540
aaacatttaa acattagaag cctgtcttac aacaggaaaa acaaccctta taagcataag 33600
acggactacg gccatgccgg ©gtgaccgla aaaaaactgg tcaccgtgat taaaaagcac 33660
caccgacage tccteggtea tgtccggagt cataatgtaa gactcggtaa acacatcagg 33720
rtgattcatc ggtcagtget aaaaagcgac cgaaatagec cgggggaata catacccgea 33780
ggcgtagaga caacattaca gcccccatag gaggtataac aaaattaatea ggagagaaaz 33840
acacataasc acctgaaaaa ccctcctgcc taggcaaaat agcaccctee cgcetccagaa 33900
caacatacag cgcttcacag cggcagecta acagtcagcc ttaccagtaa aaaagaaasc 33960
ctattaaaaa aacaccactc gacacggeac cagctcaatc agrcacagtg taaaaaaggg 34020
ccaagtgcegt tacactgcag caggtgtgac tcagccatgg cacctctgea gcctgggtac 34080
cctgettggg gcatggecec ttatagetgg 9eggggcgtg ggggctcrgt aggagtggca 34140
gcgacctcag tgtttgrett tgctctgaag agccctecag gtgettgatc ccaccttttce 34200
ccagcagcaa cactcctgec tgccttacca cctgtectgg ctgatggect gttcctgect 34260
cctttgocee ctgcccagac teccatgtte ctggacttgt ggcttectec aaccaggggc 34320
tctcaagect ccatacctgg teccacctet ccaggecgtg ggagggaggt tgaggagggt 34380
ggagggcate tggttggggyg cagcectgggt gttecccotee catecccctce ctgggectce 34440
caggccecet ctactctiga gcaatgctct tgagagcttc ctgcctgget cttaacccag 34500
ggcaagcect ggaagggeag acccaggaca ctctcaccac ctccttacet ttteecctgg 34560
aaaaatcttc tgtatacttc ccattitaag aaaactacaa ttcccaacac atacaagtta 34620
ctcegeccta aaacctacgt cacccgocec gttcccacge ceegegecac gtcacaaact 34680
ccacecccte attatcatat tggettcaat ccaaaataag gtatattatt gatgatg 34737

<210> 16

<211> 36114

<212> DNA

<213> Adenovirus subgroup C

<400> 16

catcatcaat aatatacctt attttggatt gaagccaata tgataatgag ggggtggagt 60
ttgtgacgty gcgcggggeg tgggaacggg gegggtgacg tagtagtgtg geggaagtgr 120
gatgttgcaa gtgtggcgga acacatgtaa gcgacggatg tggcaaaagt gacgtttttg 180
gtgtgegecy gtgtacacag gaagtgacaa ttttcegegeg gttttaggeg gatgttgtag 240
taaatttggg cgtaaccgag taagatttgg ccattrtcge gggaaaactg aataagagga 300
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agtgasatct gaateatttt gtgttactca tagcgegtaa tatttgtcta gggecgeggg 360

gactttgacc gtttacgtgg agactcgeec aggrgtrttt ctcaggtgtt ttccgegttc 420

cgggtcaaag ttggegtttt attattatag tcagctgacg tgragtgtat ttatacccgg 480

rgagttcctc aagaggcecac tettgagtgc cagcgagtag agttttctec tccgagecge 540

rccgacaccg ggactgaaaa tgagacatga ggtactgget gataatctte cacctcctag 600

ccattttgaa ccacctaccc ttcacgaact gratgattta gacgtgacgg cccccgaaga 660

tcccaacgag gaggeggttt cgcagetttt tcccgactet gtaatgttgg cggtgcagga 720

agggattgac ttactcactt ttcegecgge gccoggttet ccggageege ctcaccttte 780

ccggcagece gagcagecgy agcagagagc cttgggtceg gtttgccacg aggetggett 840

tccacccagt gacgacgagg atgaagaggg tgaggageett gtgttagatt atgtggagca 300

cceegggeac ggttgeaggt ctigtcatta tcaccggagg aatacggggg acccagatat 960

tatgtgttcg ctttgctata tgaggacctg tggcatgttt gtctacagta agtgaaaatt 1020
atgggcagty ggtgatagag tggtgggttt ggtgtggtas ttrtettttt aatttttaca 1080
gttttgtggt ttaaagaatt ttgtattgtg atttttttaa aaggtcctgt gtctgaacct 1140
gagcctgagc ccgagecaga accggagect gcaagaccta cccgoecgtec taaaatggeg 1200
cctgetatce tgagacgece gacatcacct gtgtctagag aatgcaatag tagtacggat 1260
agctgtgact ccggtcctte taacacacct cctgagatac acccggtggt ceegetgtge 1320
cccattaaac cagttgecgt gagagttggt gggegtegec aggotgtgga atgtatcgag 1380
gacttgetta acgagcctgg gcaacctttg gacttgagct gtaaacgccc caggccataa 1440
ggtgtaaacc tgtgattgeg tgtgtggtta acgcctttgt ttgctgaatg agttgatgta 1500
agtttaataa agggtgagat aatgtttaac ttgcatggcg tgttaaatgg ggcggggett 1560
aaagggtata taatgcgceg tgggctaatc trggttacat ctgacctcat ggaggcttgg 1620
gagtgtttgy aagatttttc tgctgtgegt aacttgetgyg aacagagetc taacagtacc 1680
tcttggtttt ggaggtttct gtggagctca tcccaggcaa agttagtctg cagaattaag 1740
gaggattaca agtgggaatt tgaagagctt Ttgaaatcct grggtgaget gtrtgatret 1800
ttgaatctgg grtcaccagge gcttttccaa gagaaggtca tcaagacttt ggattittcc 1860
acaccgggge gcgctgegge tgetgttget tttttgagtt ttataaagga taaatggagc 1520
gaagaaaccc atctgagegg ggggtaccty ctggattttc tggccatgca tctgtggaga 1980
gcggttgtga gacacaagaa tcgcctgeta ctgttgrctt ccgtecgeee ggcgataata 2040
ccgacggagg agcagcagca gcagcaggag gaagccaggce ggcggeggca ggagcagage 2100
ccatggaacc €gagagecgg cctggaccct cgggaatgaa tgttgtacag gtggctgaac 2160
tgtatccaga actgagacgc attttgacaa ttacagagga tgggcagggg ctaaaggggg 2220
taaagaggga 9cggggggct tgtgaggcta cagaggaggc taggaatcta gcttttaget 2280
taatgaccag acaccgtcet gagtgtatta cttttcaaca gatcaaggat aattgcgcta 2340
atgagcttga tctgctggeg cagaagtatt ccatagagca gctgaccact tactggetge 2400
agccagggga tgatrtigag gaggctatta gggtatatgc aaaggtggea cttaggecag 2460
attgcaagta caagatcagc aaacttgtaa atatcaggaa ttgttgctac atttctggga 2520
acggggecga ggtggagata gatacggagy atagggtggc ctttagatgt agcatgataa 2580
atatgtggcc gggggtgett ggcatggacy gggrggttat tatgaatgta aggtttactg 2640
gccecaattt tagcggtacg gttttcetgg ccaataccaa ccttatecta cacggtgtaa 2700
gcttctatgg gtttaacaat accigrgtgy aagcctggac cgatgtaagg gttcgggget 2760
gtgcctttta ctgctgetgg 2aggggetyy tgtgtcgece caaaageagg gcttcaatta 2820
agaaatgcct ctttgasagg tgtacctigg gtatcctgtc tgagggtaac tccagggtge 2880
gccacaatgt ggcctececgac tgrggttget tcatgetagt gaaaagcgtg gctgtgatta 2940
agcataacat ggtatgtgac aactgcgagg acagggcctc tcagatgctg acctgstegg 3000
acggcaactg tcacctgety aagaccattc acgtagccag ccactctege aaggectgge 3060
cagtgtttga gcataacata.ctgacccget gttccttgea tttgggtaac aggagggggy 3120
tgttectace ttaccaatgc aatttgagtc acactaagat attgcttgag cccgagagca 3180
tgtccaaggt gaacctgaac ggggtgtttg acatgaccat gaagatctgg aaggtgctga 3240
ggtacgatga gacccgeace aggtgcagac cctgegagtg tggcggtaaa catattagga 3300
accagectgt gatgetggat gtgaccgagg agcetgaggec cgatcacttg gtgetggect 3360
gcaccegcge tgagtttgge tctagcgatg aagatacaga ttgaggtact gaaatgtgtg 3420
ggcgtggett aagggtggga aagaatatat aaggrggggg tcttatgtag ttttgtatct 3480
gttttgcagc agccgeegec gccatgagca ccaactcgtt tgatggaagce attgtgagct 3540
catatttgac aacgcgeatg cccccatggg ccggggtgeg tcagaatgtg atgggetcca 3600
gcattgatgg tcgcccegtc ctgeccgcaa actctacrac cttgacctac gagaccgtgt 3660
ctggaacgec gttggagact gcagcctccg ccgecgette agccgetgea gccaccgecc 3720
gcgggattgt gactgacttt gctttcetga goccgettge aagcagtgea getteccget 3780
catcegeceeg cgatgacaag ttgacggctc ttttggcaca attggattct ttgacccggg 3840
aacttaatgt cgtttcrcag cagctgttgg atetgegeca gcaggttitct gcectgaagyg 3900
cttcctecce toccaatgeg gtttaaaaca taaataaaaa accagactcet gtttggattt 3960
ggatcaagca agtgtcttge tgtctttatt taggggtttt gcgegegegg taggeccggg 4020
accagcggte tcggtegttg agggtectgt gtattttttc caggacgtgg taaaggtgac 4080
tctggatgtt cagatacatg ggcataagec cgtctetggg gtggaggtag caccactgca 4140
gagcttcatg ctgeggggrg gtgttgraga tgatccagtc gtagcaggag cgctgggegt 4200
ggtgcctaaa aatgtctttc agtageaage tgattgccag gggcaggecec ttggtgtaag 4260
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tgtttacaaa
actgtatttt
gaaccaccag
atgcgtggaz
taatgatggc
cgtcatagtt
gggtgccaga
tttgcattte
agaaaacggt
gcgacttace
taagagagct
tgactcgeat
gtrecttgecaa
tgagcgtttg
ctcgatccag
teggtgetceyg
cgtagtctgg
gaggctggte
gcatttgacc
gcecttggag
cgcgagasat
gcattccacg
crttttgaty
aaggctgtce
gtcctecteg
gaaggaggct
ggrgtgaaga
ggccacgiga
ctcactctet
aaaagcggge
attcacctgyg
aatcttetty
ggcgatggag
tagctgcacy
gggcaccagyg
tacctcteeg
tggcggracyg
gggcageagy
ccatgegegd
gtgggtgagc
tattccaaga
tagttcgtgc
tcggaagact
gacgttgaag
gecgcagetty
ttecttgatg
aaactcttcg
agagcctage
tagcgcgtat
gaccatgact
gagcaaaaag
gaagagtatc
cteggaacgy
gtggcccaca
aagttccteg
tgcaagatga
caggtggtcg
gtagaaggta
cgcggeagtc
ctgcttecca
ctcggtgega
gtggctattg
tttgtaaaaa
gacctgacga
tggetggtgg
tacggtggat

gcggttaage
taggttgget
cacagtgtat
gaacttggag
aatgggceca
gtgttccagg
ctgcggrata
ccacgerttg
ttccggggta
gcagccggtg
gcagctgeeg
gttttceectg
ggaagcaaag
accaagcagt
catatctect
tccagacggg
gtcacggtga
ctgctggtge
atggtgreat
gaggegecge
accgattcecg
agccaggtga
cgtttcttac
gtgtceccegt
tatagaaact
aagtgggaqy
cacatgtcgc
ccgggtgtte
tcegeatege
atgacttctg
cccgeggtga
ttgtcaagcet
cgcagggttt
tattcgcgcg
tgcacgegcec
cgtaggcget
gggtctaget
cgegegtega
gcggcaageg
gcggaggegt
tatgtagggt
gagggagcga
atctgectga
ctggcgtetg
ttgaceagcet
atgtcatact
cggtctrtee
atgtagaact
gcetgegegg
ttgaggtact
tccgtgeget
tttcecgege
ttgttaatta
atgtaaagtt
taggrgaget
gggtrggaag
cgaaaggtce
agcgggtett
actagaggct
aaggecccea
ggatgcgage
atgtggtgaa
cgtgcegeagt
ccgegeacaa
tcttectactt
cggaccacca

tgggatgggt
atgttcecag
ccggtgcact
acgeecttgt
<€gggcggcygyg
atgagatcgt
atggttccat
agttcagatg
ggggagatca
ggccegtaaa
tcatccetga
accaaatccg
tttttcaacg
tccaggegat
cgtttcgegg
ccagggtcat
aggggtgcge
tgaagcgetg
agtccagecce
acgaggggea
gggagraggc
gctetggeeq
cterggttic
atacagactt
cggaccactce
ggtagecggtc
cctettegge
ctgaaggggg
tgtctgegag
cgctaagatt
tgcetttgag
tggtggcaaa
ggtttttgte
caacgcaccy
aaccgeggtt
cgttggtcca
gcgtctegte
agtagtctat
cgcgctegta
acatgccgcea
agcatcttcc
99aggtcgag
agatggcatg
tgagacctac
cggeggrgac
tatcctgtee
agtactecttg
ggttgacggc
cctteeggag
ggtatttgaa
ttttggaacg
gaggcataaa
cctgggeggc
ccaagaageg
cttcagggga
cgacgaatga
taaactggcg
gttececageg
catctececgee
tccaagtata
cgatcgggaa
agtagaagtc
actggcagceg
ggaagcagag
cggetgcttg
cgecgegega
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gcatacgtgg
ccatatcect
tgggaaattt
gacctccaag
cctgggegaa
cataggccat
ccggeccagg
gggggatcat
gctgggaaga
tcacacctat
gcaggggggc
ccagaaggcg
gtttgagacc
cccacagcte
gttogggegg
gtctrtccac
tccgggctge
ccggretteg
ctccgeggeg
gtgcagactt
atcegegeeg
ttcggggtea
catgagecgy
gagaggcety
tgagacaaag
gttgtccact
atcaaggaag
gctataaaag
ggccagetgt
gtcagtttcc
ggtggcegea
cgacccgtag
gcgateggeg
ccattcggga
gtgcagggtg
gcagaggegy
cggggggtct
cttgcatcct
tgggrtgagt
aatgtcgtaa
accgcggatg
accgaggttg
tgagttggat
cgcgtcacge
ctrgcacgter
ctteoitttte
gatcggaaac
ctggraggeg
cgaggtgtgy
gtcagtgtcg
cggatttggce
gttgegtgtg
gagcacgatc
cgggatgeee
gctgageceg
gctccacagy
acctatggec
gtcccateea
gaacttcatg
ggtctctaca
gaactggatc
cctgegacgg
gtgcacgggc
tgggaatttg
tccttgaceg
gcccaaagtc

ggatatgaga
cecggggatte
gtcatgtage
atrrrccatyg
gatattectg
tittacaaag
ggcgtagtta
gtctacctge
aagcaggtte
taccgggtge
cacttegtta
ctcgecgeee
gtcegeegta
ggtcacctgc
ctttcgetgt
gggcgcaggyg
gcgctggeca
ceetgegegt
tggeccttgg
ttgagggegt
caggcecege
aaaaccaggt
tgtccacget
tcetegageg
gztegegree
agggggtcca
gtgattggtt
9999199999
tggggtgagt
aaaaacgagg
tccatctggt
agggegttag
cgctecttgg
aagacggtgg
acaaggtcaa
ccgeeettge
gcgtecacygy
tgcaagicta
gggggaccec
acgtagaggg
ctggcgegea
ctacgggcgg
gatatggttyg
acgaaggagyg
agggcgeagt
cacagctcge
ccgreggect
cagcatcect
gtgagcgcaa
tcgecatcege
agggegaagy
atgcggaagg
tcgtcaaage
ttgatggaag
tgctctgaaa
tracgggeea
attttrtcty
aggttegegg
accagcatga
tcgtaggtga
tcecegecacc
gccgaacact
tgtacatcct
agccectege
tctggetget
cagatgtceg
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tgeatcttgg
atgttgtgca
ttagaaggaa
cattcgtcca
ggatcactaa
cgcgggegga
cccteacaga
ggggegatga
ctgagcagct
aactggtagt
agcatgtcce
agcgatagca
ggcatgettt
tctacggeat
acggecagtag
tectcgtcag
gggtgcgeet
cggccaggta
cgcgcagett
agagettggg
agacggtctc
ttccceceatg
cggtgacgaa
gtgttecges
aggccagecac
ctegetecag
tgtaggtgta
cgegttcgte
actcectetg
aggatttgat
cagaaaagac
acagcaactt
ccgogatgtt
tgcgetegte
cgetggtgge
gcgagcagaa
taaagaccee
gcgectgetg
atggeatggg
gctctetgag
cgtaatcgta
getgeterge
gacgetggaa
cgtaggagtc
agtecagggt
ggttgaggac
ccgaacggta
tttctacggg
aggtgteccct
cctgctccca
tgacategtt
gtcccggeac
cgttgatgte
gcaattttrt
gggcccagee
ttagcatttg
gggtgatgca
ctaggtcteqg
agggcacgag
caaagagacg
aattggagga
cgtgctgget
gcacgaggtt
ctggegggtt
cgaggggagt
cgcgeggegy

4320
4380
4440
4500
4560
462¢C
4680
4740
4800
4860
4820
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
65960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
78620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
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tcggagettyg atgacaacat cgegcagatg ggagctgtce atggtctgga geoteccgegg 8280
cgrcaggtca ggegggaget cctgeaggtt tacctcgeat agacgggrca gggegeggge 8340
tagatccagg tgatacctaa tttccagggg ctggttggtq gcggegtcga tggcttgcaa 8400
gaggccgeat cceegeggeg cgactacggt accgcgegge gggcggrggg ccgegggggt 8460
gtccttggat gatgcatcta aaagcggtga cgcgggcgag ccceeggagg tagggggggc 8520
tccggacecg ccgggagagg 9ggcagggge acgtcggege cgegegeggy caggagetgy 8580
tgctgegege gtaggttgct ggcgaacgeg acgacgcgge ggttgatcte ctgaatctgg 8640
cgectetgeg tgaagacgac gggcccgaty agettgagec tgaaagagag ttcgacagaa 8700
tcaatttcgg tgtegttgac cgcggectgg cgcaaaatct cctgcacgte tcctgagttg 8760
tcttgatagg cgatetegge catgaactge tcgatctctt cctcctggag atctccgegt 8820
ccggetogct ccacggtgge ggcgaggteg ttggaaatge gggccatgag ctgcgagaag 8880
gcgttgagge chccctegtt ccagacgegg ctgtagacca cgccecectte ggcatcgogg 8940
gegegeatga ccacctgege gagattgage tccacgtgocc gggcgaagac ggegtagttt 9000
cgcaggeget gaaagaggta gttgagggtg gtggcggtgr gttctgecac gaagaagtac 9060
ataacccagc gtcgcaacgt ggattegttg atatccccca aggectcaag gcgctecatg 9120
gcetcgtaga agtccacgge gaagttgaaa aactgggagt tgcgegccga cacggttaac 9180
tcetcectcca gaagacggat gageteggeg acagtgtcge gcacctcgcg ctcaaagget 9240
acaggggcct cttetrctte ttcaatctce tcttccataa gggectecce ttcttettct 9300
tetggegged gtgggegagy ggggacacyg cggegacgac ggegeaccgg gaggeggteg 9360
acaaagcgct cgatcatctc cccgeoggega cggcgcatgg tctcggtgac ggegeggecg 9420
ttctcgeggd ggcgcagttg gaagacgceg cccgtcatgt cecggttatg ggttggeggg 9480
gggctgecat geggeaggga tacggcgcta acgatgeatc tcaacaattg ttgtgtaggt 3540
actccgeege cgagggacct gagcgagtec geatcgaccg gatcggaaaa cctctegaga 9600
aaggcgtcta accagtcaca giogeaaggt aggelgagea ccgtggeggg cggeageggg 9660
cgacggtcgg ggttgtttct ggcggaggtg ctgotgatga tgtaattaaa gtaggcggtc 9720
ttgagacggc ggatggtcga cagaagcacce atgtccttgg gtccggectg ctgaatgege 9780
aggcggtcgg ccatgcceca ggcttegttt tgacatcgge geaggtottt gtagtagtet 9840
tgcatgagcec ttteraccgg cacttcttct tetccttect cttgtcetge atctcttgca 9900
tctatcgctg cggcggegge ggagtttgge cgtaggtgge gccctottee tcoccatgegt 9960
gtgaccccega ageecctcat cggctgaagce agggctaggt cggegacaac gcgetcegget 10020
aatatggcct gctgcacctg cgtygagggta gactggaagt catccatgtc cacaaagcegg 10080
tggtatgegc cegtgrtgat ggtgtaagtyg cagttggcca taacggacca gttaacggtce 10140
tggtgacccy getgcgagag ctcggtgtac ctgagacgcg agtaagcect cgagtcaaat 10200
acctagrcgt tgcaagtccg caccaggtac tggtatcecca ccaaaaagtg cggcggegge 10266
tggcggtaga ggggccageg tagggtggec ggggercegg gggcgagatc ttccaacata 10320
aggcgatgat atccgtagat gracctggac atccaggtge tgccggegge ggtggtggag 10380
gcgcgoggaa agtcgeggac gcggttecag atgrigegea goggcaaaaz gtgctccatg 10440
grcgggacge tetggeeggt caggegegeg caatcgttga cgctctageg tgcaaaagga 10500
gegcctgtaa gcgggeactc ttccgtggte tggtggataa attcgcaagg gtatcatgge 10560
ggacgaccgg ggttcgagee cegtatccgg cegtccgeecg tgatccatge ggttaccegee 10620
cgcgtgtega acccaggtgt gcgacgtcag acaacggggg agtgctectt ttggcttect 10680
tecaggegeg geggctgetyg cgetagettt tttggccact ggccgegege agcgtaageg 10740
gttaggctgg aaagcgaaag cattaagtgg ctcgctecct gtagccggag ggttatttte 10800
caagggttga grtcgcgggac cececcggttcg agtctcggac cggecggact gcggcgaacy 10860
ggggtTtgee tcccegtcat gcaagacccce gottgeaaat tcctccoggaa acagggacga 10920
gcceettttt LGCTLITICCC agatgcatce ggtoctgegg cagalgegee cccctectea 10580
gcagcggcaa gagcaagage agcggcagac atgcagggea cectececte ctectacege 11040
gtcaggaggg gegacatccg cggttgacge ggcagcagat ggtgattacg aacccccgey 11100
gegeegggee cggcactace tggacttgga ggagggcgag ggcctggege ggctaggage 11160
gccetetect gageggtace caagggtgca gctgaagegt gatacgegtg aggegtacgt 11220
geegeggeag aacctgtttc gegacegega gggagaggag cccgaggaga tgcgggatcg 11280
aaagttccac gcagggegcey agetgeggea tggcctgaat cgegageggt tgetgegega 11340
ggaggacttl gagceegacg cgcgaaccgg gattagtcec gcgegegeac acgtggegge 11400
cgccgacetyg gtaaccgcat acgagcagac ggtgaaccag gagattaact ttcaaaaaag 11460
ctttaacaaC cacgtgcgta cgcttgtggc gegcgaggag gtggctatag gactgatgca 11520
tctgtgggac tttgtaageg cgctggagca aaacccaaat agcaagccge tcatggcgcea 11580
gctgttectt atagtgcagec acagcaggga caacgaggea ttcagggatg cgctgctaaa 11640
catagtagag cccgagggec gctggetget cgatttgata aacatcctge agagcatagt 11700
ggtgcaggag cgcagcttga gcetggetga caaggtggec gccatcaact attccatget 11760
tagcctggge aagttttacg cccgcaagat ataccatace ccttacgttc ccatagacaa 11820
ggaggtaaag atcgaggggt tcracatgeg catggegetg aaggtgetta ccttgagcga 11880
cgacctggge gtttatcgca acgagegcat ccacaaggce gtgagcgtga goccggeggeg 11940
cgagetcage gaccycgage tgatgcacag cctgeaaagg gcectggetg geacgggcag 12000
cggcgataga gaggeagagt cctacttrga cgegggeget gacctgeget gggccccaag 12060
ccgacgegec ctggaggcag ctggggecgg accrgggerg geggtggeac ccgcgegege 12120
tggcaacgtc ggcggcgtgg aggaatatga cgaggacgat gagtacgagc cagaggacgg 12180
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cgagtactasa
©gggcggcge
atggaccgcea
gccaaccgge
gagaaggtgc
gcecggectgg
cagaccaacc
gcgeagcage
cccgecaacy
atggtgactg
accagtagac
ctgtgggggy
aactegcgec
gacacatacc
gacgagcata
ggcagectgy
ttgcacagtt
cttaacctga
atggaaccgg
catcgegegg
ctaccgecece
ctctgggacyg
caacagcegcg
rtgtcecgatc
atagggtete
ctaaacaact
aacgggatag
agggacgtgce
ctggtgrggg
ggcaacccgt
atgatgcaaa
cccttagtat
tggtgagcgc
cgcegtrtgt
ctgagttggce
atgtggcatc
acaatgacta
actggggcag
tgtttaccaa
aggtggaget
ccatgaccat
agaacggggt
ggtttgaccc
cagacatcat
tgttgggcat
tgJ2999tgq
atgacaccga
aagagaactc
ccattcgegg
cggccgaage
tgatcaaacc
gcacctteac
gaatccgetc
actggtcgtt

gcaacttrcc
accaggeegt

gecttteecga

aaaacgttec
tccagegagt

tgggcatagt

ttatatcgee
gggccaagaa

ggggcgegea

tggtggagga

ccattcagac

gcgtageacy

gcggtgatgt
tgcagagcca
tcatgtegcet
tetccgeaat
tggcgategt
tctacgacge
tggaccggct
agggcaacct
tgcegeggygg
agacaccgca
aaggcectgea
tgcgggetece
tgttgctget
taggtcactt
cttteceagga
aggcaaccct
taaacagcga
tgegegacgg
gcatgtatgc
ccgecgtgaa
ctggtttcta
acatagacga
agcaggcaga
taggcgetge
ttaccagcac
cgctgetgea
agagcctagt
caggcccgeg
aggacgatga
trgcgcacet
ataaaaaact
gcggegegey
ggcgceeagtg
gcctcegegyg
accectattc
cctgaactac
cagecegggyg
cgacctgaaa
taagtttaag
gaaatacgag
agaccttatg
tctggaaage
cgtcactggt
tttgctgcca
ccgcaagcegg
taacattecec
acagggcggy
caacgcggca
cgacaccttt
tgccgeceeee
cctgacagag
ccagtaccge
atggaccctg
gccagacatg
ggtggtagge
ctactceccaa
gaaccagatt
tgctctcaca
gaccatract
crcgecgege
cagcaataac
gcgcteegac
caaacgcgge
ggcgcgeaac
cgtggtgcge
tcgecacege

ttctgaccag
gcegteegge
gactgcgege
tctggaagcg
aaacgcgetg
gcotgettcag
ggtgggggat
gggctccatyg
acaggaggac
aagtgaggtg
gaccgtaaac
cacaggcgac
gctaatagceg
gctgacactg
gattacaagt
aaactacctg
ggaggagcge
ggtaacgeee
ctcaaaccgy
ccecegagtat
caccggggga
cagcgtgttt
ggeggegetg
ggceecgegy
tcgcaccace
gccgeagege
ggacaagatg
cecgeccace
ctcggcagac
tcgecccagg
caccaaggce
gcgatgtatg
gcggegacge
tacetgegge
gacaccacece
cagaacgacc
gaggcaagcea
accatcctge
gcgegggrga
tgggtggagt
aacaacgcga
gacatcgggg
cttgtcatge
ggatgcgggyg
caacccttee
gcactgttgg
ggrggcgeag
gccgeggeaa
gccacacggg
gctgecgcaac
gacagcaaga
agctggtace
ctttgeacte
atgcaagacc
gcecgagetgt
ctcatccgee
ttggcgegee
gatcacggga
gacgccagac
gtcctatcga
acaggcetggg
caacacccag
cgcactggge
tacacgecea
ggagcccgge
cgcegaceeyg
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atgatgcaag
ctraacteca
aatcctgacg
gtggtcccgg
gccgaaaaca
cgegtggete
gtgcgegagg
gttgcactaa
tacaccaact
taccagtctg
ctgagccagy
cgegegaceg
cceottcacgg
taccgcgagg
gtcagecgeg
ctgaccaacc
attttgcger
agegtggege
ccgtttatca
ttcaccaatg
ttcgaggtgce
tcceegcaac
cgaaaggasa
tcagatgera
cgecegegee
gaaaaaaacc
agtagatgga
cgtcgtcasa
gacagcageg
ctggggagaa
atggcaccga
aggaaggtcc
tgggttctece
ctaccggggg
gtgrgtacct
acagcaactt
cacagaccat
ataccaacat
tggtgtcgeg
tcacgetgee
tcgtggagea
tasagtttga
ctggggtata
tggacttcac
aggaggqett
argtggacoc
gcggcagcaa
tgcagceceggt
ctgaggagaa
ccgaggtega
aacgcagtta
ttgcatacaa
ctgacgtaac
ccgrgacctt
tgcecegtgca
agtttacctc
cgeccagecee
cgctacceget
gcegeacctg
gcegeacttit
geetgegett
tgcgegtgey
gcaccaccgt
cgcegecace
gctatgctaa
gcactgccge

acgcaacgga

cggacgactg

cgtteeggea

cgcgegcaaa

gggccatceg

gttacaacag
ccgtggcgea

acgecttect

ttgtgagegce

ggccagacta
ctttcaasaa
tgtctagett
acagtggcag

ccataggtca
cgctggggea
ggcggcagaa
acgtgcagca
tggacatgac
accgcctaat
ccatcttgaa
ccgagggtaa
cgcagaccct
gcttecegeag
gtagcccatt
tgetgggega
tgcctccgge
agacgtacgc
ggcacgaccq
tectggattt
tgttttaaaa
gegttggttt
tcctecctee
cttcgatget
gagaaacagc
ggtggacaac
tctgaccacy
caatcttgac
gccaaatgtg
cttgcetact
cgagggcaac
ctacttgaaa
cacccgcaac
tacaaacgaa
ccacageege
taggatcacc
ctaccaggcg
cagcagtgqc
ggaggacatg
gcgegetgag
gaagcctcag
caacctaata
ctacggegac
ctgeggeteg
ccgeteeacy
cteccaagagce
tctgacceac
caccatcacc
gcgcaacage
cccctacgtt
ttgagcaagce
cccaagcaag
cgggcactac
cgatgacgcec
agtgtccaca
aatgaagaga
ccaacgcegeg
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cceggeggty
gcgecaggte
gcagccgeag
cccecacgeac
gecegacgag
cggcaacgtg
gcgtgagege
gagtacacag
actgcggceta
ttttetecag
cttgcagggy
gctgacgecc
cgtgtcecgg
ggcgcatgtg
ggaggacacg
gatceeeteq
gagcgtgage
cgegegeaac
ggactacttg
cecegeactgg
cgatggattc
gctagagttg
gccaagcage
tccaagettg
ggaggagtac
atttcccaac
gcaggagcac
tcageggggt
gggagggagt
aaaaaaaagc
tcttgtattce
tacgagagtg
ccecctggace
atccgttact
aagtcaacgg
gtcattcaaa
gaccggtege
aacgagttca
aaggacaatc
tactccgaga
gtgggcagac
ttcagactgg
gecttecate
ctgagcaact
tacgatgatc
agcttgaaag
agcggcgegyg
aacgatcatg
gccgaageag
aagaaaccgg
agcaatgaca
cctcagaccg
gagcaggtet
cgccagatca
ttctacaacg
gtgttcaatc
accgtcagtg
atcggaggag
tacaaggecce
atgtccatce
atgtttggcg
cgcgegeect
atcgacgegg
gtggacgcgg
c€ggcggaggce
gcggeggece

12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12560
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15420
15480
15540
15600
15660
15720
15780
15840
15500
15960
16020
16080
16140
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rgcttaaccg ©gcacgtcgc accggccgac gggeggccat gegggecget cgaaggetgg 16200
ccgegggtat tgtcactgtg ccccccaggt ccaggegacyg agcggecges gcagceagecg 16260
cggceattag tgctatgact cagggtcgca ggggcaacgt gtattgggtg cgegactegg 16320
ttagcggccet gegegtgece gtgegcacce gccccecgeg caactagatt gcaagaaaaa 16380
actacttaga ctegtactgt tgtatgratc cagceggegge ggcgegcaac gaagctatgt 16440
ccaagcgcaa aatcaaagaa gagatgcetcc aggtcatcge gecggagatc tatggeccce 16500
cgaagaagga agagcaggat tacaagccce gasagctasa gcgggtcaaa aagaaaaaga 16560
aagatgatga tgatgaactt gacgacgagg tggaactgct gcacgctacc gegeccagge 16620
gacgggtaca gtggasaggt cgacgcgtaa aacgtgtttt gcgacccgge accaccgtag 16680
tctttacgec cggtgagege tccacccgca cctacaageg cgtgtatgat gaggtgtacg 16740
gcgacgagga cctgcttgag caggccaacg agegectcgg ggagtttgec tacggaaage 16800
ggcataagga catgctggeg ttgccgetgg acgagggcaa cccaacacct agectaaage 16860
cegtaacact gcagcaggtg ctgcccgege ttgcaccgtc cgaagaaaag cgcggectaa 16920
agcgegagte tggtgacttg gcacccaccy tgcagctgat ggtacccaag cgccagegac 16980
tggaagatgt cttggaaaaa atgaccglgg aacctgggct ggageccgag gtccgegtge 17040
ggccaatcaa gcaggtggcg ccgggactgg gcogtgeagac cgtggacgtt cagataccca 17100
ctaccagtag tatt gc ca gagggcat ggagacacaa acgtcecegg L7160
ttgccteads ggtggcggat gecgeggtge aggcggrege tacggecgeg tccaagacct 17220
ctacggag¢t gcaaacggac ccgtggatgt ttegcgttte ageccccccegg cgecegegeg 17280
gttcgaggaa gtacggcgece gecagegege tactgeccga atatgeccta catcctteca 17340
ttgegectac ccccggetat cgtggctaca cctaccgoce cagaagacga gcaactacce 17400
gacgccgaac caccactgga acccgocgee gecgtcgoeg tcgccagece gtgetggece 17460
cgatttcogt gcgcagggtg gotcgcgaag gaggcaggac ccrggtgetg ccaacagege 17520
gctaccaccc cagcarcgtt taaaadccgg totttgtggt tcttgcaget atggocctca 17580
cctgocgect ccgtttcccg gtgccgggat tccgaggaag aatgcaccgt aggaggggea 17640
tggccggoca cggectgacg ggeggeatge gtcgtgegea ccaccggegg cggcgegegt 17700
cgcaccgteg catgcgegge ggtatcctge coctecttat tccactgatc gecgeggega 17760
ttggegeegt geccggaatt gcatccgtgg ccttgcagge gcagagacac tgattaaaaa 17820
caagttgcat gtggaaasat caaaataaaa agtctggact ctcacgctcg cttggtcctg 17880
taactatttt gtagaatgga agacatcaac tttgcgtctc tggccccgeg acacggetcg 17940
cgcecgttea tgggaaactg gcaagatatc ggcaccagea atatgagegg tggegectte 18000
agctgggget cgctgtggag cggcattaaa aatttcggtt ccaccgttaa gaactatggc 1BG60
agcaaggcct ggaacagcag cacaggccag atgctgaggg ataagttgaa agagcaaaat 18120
ttccaacaaa aggtggtaga tggectggec tctggcatta geggggtggt ggacctggcc 18180
aaccagccag tgcaaaataa gattaacagt aegcttgatc cccgccctce cgtagaggag 18240
ccteccaccgg ccgtggagac agtgtctcca gaggggegty gcgaaaageg tecgegeceo 18300
gacagggaag aaactctggt gacygcaaata gacgagectc cctcgtacga ggaggcacta 18360
aagcaaggcc tgcccaccac ccgtcccatc gegoecatgg ctaccggagt gotgggccag 18420
cacacacccg taacgetgga cctgoctccc cceogecgaca cecagcagaa acctgtgetg 18480
ccaggcecga ccgecgttgt tgtaaccegt cctagecgeg cgtccetgeg cegegoegee 18540
agcggtecge gatcgrtgey geccgragec agtggeaact ggcaaageac actgaacage 18600
atcgtgggtc tggggytgca atccctgaag cgccgacgat gettctgaat agctaacgtg 18660
tcgtatgtgt gtcatgtatg cgtccatgtc gccgecagag gagctgctga gecgeccgege 18720
gccocgotitc caagatggct accccttcga tgatgecgea gtggtcttac atgcacatct 18780
cgegccagga cgoctcggag tacctgagoc ccgggetggt gcagtttgec cgogocaccg 1840
zgacgtactt cagcctgaat aacsagttta gaaaccccas ggtggegect acgeacgacg 18900
tgaccacaga ccggtcccag cgtttgacge tgcggttcat ccctgtggac cgtgaggata 18960
ctgcgtacte gtacaaggeg cggttcacce tagetgtggy tgataaccgt gtgctggaca 19020
tggcttccac gractttgac atccgeggeg tgetggacag gggccctact tttaagecct 19080
actctggcac tgectacaac gccctggete ccaagggtge cccaaatcct tgcgaatggg 19140
atgaagctgc tactgctctt gaaataaacc tagaagaaga ggacgatgac aacgaagacg 18200
aagtagacga gcaagctgag cagcaaaaaa ctcacgtatt tgggcaggcg ccttattctg 19260
grataaatat tacaaaggag ggtattcaaa taggtgtcga aggtcaaaca cctaaatatg 19320
ccgataaaac atttcaacct gaacctcaaa taggagaatc tcagtggtac gaaactgasa 19380
ttaatcatgc agctgggaga gtccttaaaa agactacccc aatgaaacea tgttacggtt 19440
catatgcaaa acccacaaat gaaaatggag ggcaaggcat tcttgtaaag caacaaaatg 19500
gaaagctaga aagtcaagtg gaaatgcaat ttttctcaac tactgaggcg accgcaggca 19560
atggtgataa cttgactcct aaagtggtat tgtacagtga agatgtagat atagaaacce 19620
cagacactca tatttcttac atgcccacta ttaaggaagg taactcacga gaactaatgg 19680
gccaacaatc tatgcccaac aggoctaatt acattgertt tagggacaat tttattggte 19740
taatgtatta caacagcacg ggtaatatgg gtgttctgge gggccaagca tegcagttga 19800
atgctgttgt agatttgcaa gacagaaaca cagagctttc ataccaqgett ttgettgatt 19860
ccattggtga tagaaccagg tacttttcta tgtggaatca ggctgttgac agctatgatc 19920
cagatgttag aattattgaa aatcatggaa ctgaagatga acttccaaat tactgctttc 19980
cactgggagg tgtgattaat acagagactc ttaccaaggt aaaacctaaa acaggtcagg 20040
aaaatggatg ggaaaaagat gctacagaat tttcagataa aaatgaaata agagttggaa 20100
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ataatttIgc catggaaatc aatctaaatg ccaacctgtg gagaaatttc ctgtactcca 20160
acatagcgct gtatttgccc gacaagctaa agtacagtce ttccaacgta aaaatttetg 20220
ataacccaaa cacctacgac tacatgaaca agcgagtggt ggetcccggg ttagtggact 20280
gctacattaa ccttggagea cgctggtcoe ttgactatat ggacaacgtc aacccattta 20340
accaccaccg caatgcetgge ctgcgctacc gotcaatgtt gotgggcaat ggtcgetatg 20400
tgcoctteca catccaggtg cctcagaagt tctttgecat taaaaacctc cttctcetge 20460
cgggctcata cacctacgag tggaacttca ggaaggatgt taacatggtt ctgcagaget 20520
ccetaggaaa tgacctaagg gttgacggag ccagcattaa gtttgetage attrgecttt 20580
acgccacctt cttococccatg goccacaaca ccgectecac gettgaggee atgcttagaa 20640
acgacaccaa cgaccagtcc tttaacgact atctctccge cgccaacatg ctctacccta 20700
tacccgecaa cgctaccaac gtgeccatat ccatccecte ccgcaactgg geggetttee 20760
gcggotggge ctteacgege cttaagacta aggasaccce atcactgggc tcgggetacy 20820
acecttatta cacctactct ggetctatac cctacctaga tggaaccttt tacctcaacc 20880
acacctttaa gaaggtggce attacctttg actcttetgt cagctggect ggcaatgace 20940
gcctgettac ccccaacgag tttgaaatta agegetcagt tgacggggag ggttacaacg 21000
ttgcccagtg taacatgace aaagactggt tcctggtaca aatgctagct aactacaaca 21060
ttggctacca gggcttctat atcccagaga gctacaagga ccgeatgtac tccttcttta 21120
gaaacttcca gcccatgage cgtcaggtgg tggatgatac taaatacaag gactaccaac 21180
aggtgggcat cctacaccaa cacaacaact ctggatttot tggctacctt gcccccacca 21240
tgcgegaagy acaggcctac cctgctaact tcccctatce gottatagge aagacegeag 21300
ttgacagcat tacccagaaa aagtttcttt gegatcgeac ccritggege atcccattct 21360
ccagtaactt tatgtccatg ggcgcactca cagacctggg ccaaaacctt ctetacgeea 21420
actccgecca cgegetagac atgacttttg aggtggatcc catggacgag cecaccctte 21480
tttatgttit gtttgaagtc ttrgacgtgg tccgtgtgea ccggecgcac cgeggegtea 21540
tcgaaaccgt gtacctgegc acgcccLLet cggccggeaa cgecacaaca taaagaagca 21600
agcaacatca acaacagcetg ccgccatggg ctcocagtgag caggaactga aagccattgt 21660
caaagatctt ggttgtgggc catatttttt gggecaccrat gacaageget ttccaggett 21720
tgtttctecca cacaagcteg cctgegecat agtcaatacg gccggtcgeg agactggggg 21780
cgtacactgg atggcctttg cctggazcec geactcaaaa acatgctacc tetttgagec 21840
ctrtggettt tctgaccage gactcaagoa ggtttaccag tttgagtacg agtcactcet 21900
gcgecgtage gecattgett cttecccega ccgetgtata acgcotggaaa agtccaccca 21960
aagcgtacag gggcccaact cggecgectg tggactatte tgctgeatgt ttctccacge 22020
ctttgecaac tggccccaaa ctcccatgga tcacaacccce accatgaace ttattacegg 22080
ggtacccaac tccatgctca acagtcccca ggtacagece accctgcgtc gcaaccagga 22140
acagctctac agettcctgg agcgecactc gecctacttc cgcagecaca gtgegeagat 22200
taggagcgcC acttcttttt gtcacttgaa aaacatgtaa aaataatgta ctagagacac 22260
tttcaataaa ggcaaatget tttatttgta cactcteggg tgattattta cecccacect 22320
tgccgtetge gecgtttaaa aatcaaaggy gttctgccge geatcgetat gegecactgg 22380
cagggacacg ttgcgatact ggtgtttagt gctccactta aactcaggca caaccatccg 22440
cggcagetcg gtgaagtttt cactccacag getgegeace atcaccaacg cgtttagcag 22500
gtcgggegee gatatcttga agtcgcagtt ggggecteeg ccctgegege gcgagttgeg 22560
atacacaggg ttgcagcact ggaacactat cagcgecggg tggtgcacge tggccagcac 22620
gctcttgtcg gagatrcagat ccgegtccag gtcctcegeg ttgetcaggg cgaacggagt 22680
caactttggt agctgccttc ccaaa2aggg cgcgrgccca ggctttgagt tgeactcgea 22740
ccgtagtggc atcaaaaggt gaccgtgoccc ¢gretgggcy traggataca gcgectgcat 22800
aaaagcctty atctgcttasa sagocacctg &gectittgeg ccttcagaga agaacatgec 22860
gcaagacttg ccggaaaact gattggccgg acaggccgeg tcgtgcacgc agcaccttge 22920
gtcggrgtty gagatctgca ccacattteg gocccaccgg ttcttcacga tcttggeett 22980
gctagactgc tecttcageg cgegergece gttttcgote gtcacatcca tttcaatcac 23040
gtgctcetta tttatcataa tgcttccgtg tagacactta agctcgoett cgatctcage 23100
gcagcggtge agccacaacy cgcagcccgt gggetcgtga tgettgtagg tcacctctge 23160
aaacgactgc aggtacgecct gcaggaateg ccecatcatc gtcacaaagy tcttgttget 23220
ggtgaaggtc agctgeaace cgcggtgetc ctegttcage caggtcttge atacggccge 23280
cagagcttce acttggteag gcagtagttt gaagttcegee tttagatcgt tatccacgtg 23340
gtacttgtcc atcagcgege gcgoagecte catgcectte tcccacgeag acacgatcgg 23400
cacactcagc gggttcatca ccgtaatttc actttccget tegetggget cttectette 23460
ctcttgegte cgcataccac gogocactgg gtcgrettca ttcagecgee geactgtgeg 23520
cttacctect ttgccatgeot tgattagcac cggtgggttg ctgaaaccca ccatttgtag 23580
cgccacatct tetctttctt cctegetgte cacgattace tetggtgatg gogggegete 23640
gggcttggga gaagggcget tctttttctt cttgggegea atggccaaat ccgccgecga 23700
ggtcgatgge ©gcgggctgy gtgtgcgegg caccagcgeg tcttgtgatg agtcttecte 23760
gtcctcggac tcgatacgee gectcatceg cttttttggg ggcgcceggg gaggeggcgg 23820
cgacggggac ggggacgaca cgtectccat ggttggggga cgtcgegeeg caccgegtee 23880
gcgotegggg gtggritcge gotgetccte ttcccgactg gccatttect tctectatag 23840
gcagaaaaag atcatggagt cagtcgagaa gaaggacagc ctaaccgcecc cctetgagtt 24000
cgccaccacc gectccaccg atgccgocaa cgcgectace accticeocg togaggeacc 24060
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cccgettgag gaggaggaag tgattatcga gcaggacccz ggttttgtaa gecgaagacga 24120
cgaggaccgc tcagtaccaa cagaggataa aaagcaagac caggacaacg cagaggcaaa 24180
cgaggaacaa gtcgggcggg gggacgaaag gcatggcgac tacctagatg tgggagacga 24240
cgtgctgttg aagcatctge agcgecagtg cgecattats tgegacgegt tgcaagagcg 24300
cagcgatgtg cccctegcca tagcggatgt cagecttgec tacgaacgec acctattctc 24360
accgcgcogta cecccccaaac gocaagaaaa cggeacatgc gagoccaace cgegectcaa 24420
cttctacccc gtatttgecg tgccagaggt gettgecace tatcacatct ttttcocaaaa 24480
ctgcaagata cccctatcct goegtgccaa ccgcagecga gcggacaage agctggectt 24540
gcggcaggge getgteatac ctgatatcgc ctcgctcaac gaagtgccaa aaatctttga 24600
gggtcttgga cgcgacgaga agcgcgegge aaacgctetg caacaggaaa acagcgaaaa 24660
tgaaagtcac tctggagtgt tggtggaact cgagggtgac aacgcgcgcc tagccgtact 24720
aaaacgcagc atcgaggtca cccactttge ctacccggea cttaacctac coccccaaggt 24780
catgagcaca gtcatgagtg agctgatcgt gegecgtgeg cageccetgg agagggatge 24840
aaatttgcaa gaacaaacag aggagggcct acccgcagtt ggcgacgagc agctagegeg 24300
ctggcttcaa acgcgegage ctgccgactt ggaggagega cgcaaactaa tgatggecge 24960
agtgetegtt accgtggage ttgagtgcat geageggrtc tttgctgacc cggagatgea 25020
gcgcaageta gaggaaacat tgcactacac ctttegacag ggetacgtac gecaggectg 25080
caagatctcc aacgtggage tctgcaacct ggtetectac cttggaattt tgcacgaaaa 25140
cecgecttggy caaaacgtge ttcattccac gotcaaggge gaggegegoe gegactacgt 25200
cegegactge gtttacttat toctatgcta cacctggeag acggccatgg gegtttggea 25260
gcagtgctty gaggagtgca acctcaagga gctgcagaaa ctgctaaage aaaacttgaa 25320
ggacctatgg acggccttca acgagegctc cgtggecgeg cacctggogg acatcatttt 25380
ceecgaacge ctgcttaaaa ccctgcaaca gggtctgcca gacttcacca gtcaaageat 25440
cttgcagaac tttaggaact ttatcctaga gcgetcagga atcttgeccg ccacctgetg 2550C
tgcacttcct agegactttg tgeccattaa gtaccgegaa tgeccteege cgetttgggg 25560
ccactgctac cttcetgecage tagccaacta ccttgeoctac cactctgaca taatggaaga 25620
cgtgageggt gacggrctac tggagtgtca ctgtegetge aacctatgea ccccgcaccg 25680
ctccetggtt tgcaattege agetgcttaa cgaaagtcaa attateggta cctitgaget 25740
gcagggtcce tegoctgacg aaaagtccgc ggcrccggog ttgaaactca ctcegggget 25800
gtggacgtcg gettacctte gcaaatttgt acctgaggac taccacgecc acgagattag 25860
gttctacgaa gaccaatccc gcccgccaaa tgcggagett accgectgeg teattaccca 25920
gggccacatt cttggecaat tgcaagccat caacaaagcc cgocaagagt ttctgetacg 25980
aaagggacgg ggggtttact tggaccccca gtecggegag gagctcaacc caatccccee 26040
gcegecgecag coctatcage agcagecgeg ggcccttget tcccaggatg geacccaaas 26100
agaagctgca gctgecgecg ccacccacgg acgaggagga atactgggac agtcaggcag 26160
aggaggtttt ggacgaggag gaggaggaca tgatggaaga ctgggagagc ctagacgagg 26220
aagcttccga ggtcgazgag gtgtcagacg asacacegtc acccteggtc geattececct 26280
cgccggegec coagaaatceg gcaaccggtt ccagoatgge tacaacctco gotcctcagg 26340
cgeegecgge actgocegtt cgecgaccea accgtagaty ggacaccact ggaaccaggg 26400
ccggtaagtc caagcagecg ccgeogttag cccaagageca acaacageygc caaggotacs 26460
gctcatggceg cgggcacaag aacgccatag ttgettgett gcaagactgt gggggcaaca 26520
tctectroge cogecgettt cttcotetace atcacggegt ggecttccce cgtaacatcees 26580
tgcattacta ccgtcatctc tacagcccat actgcaccgg cggcagegge agcggcagea 26640
acagcagcgg ccacacagaa gcaaaggcga ccggatagca agactctgac aaageccaag 26700
aaatccacag cggcggcage agcaggagga ggagcgetge gictggegce caacgaacce 26760
gtatcgaccc gcgagettag acacaggatt titcccacte tgratgctat atitcaacag 26820
agcaggggcc aagaacaaga gctgaaaata aaaaacaggt ctctgcgatc cctcacccge 26880
agctgcctgt atcaceaaaag cgaagatcag crtceggegea cgetggaaga cgcggaggot 26940
ctcttcagta aatactgege gotgactctt aaggactagt ttcgcgecct ttctcaaatt 27000
taagcgcgaa aactacgtca tctccagcgg ccacaccegg cgecageace tgtcgtcage 27060
gccattatga gocaaggaaat tcccacgecc tacatgtgga gttaccagce acaaatggga 27120
cttgcggctg gagetgecca agactactca acccgaataa actacatgag cgcgggacce 27180
cacatgatat cccgggtcaa cggaatccge geccaccgaa accgaattct cttggaacag 27240
geggetatta ccaccacacc tcgtaataac cttaatcecce gtagttggec cgetgecctg 27300
gtgtaccagg aaagtccogc teccaccact gtggtacttc ccagagacge ccaggccgaa 27360
gttcagatga ctaactcagg ggcgcagctt gcgggegget ttcgtcacag ggtgeggteg 27420
cccgggeagg gtataactca cctgacaatc agagggogag gtattcaget caacgacgag 27480
tcggtgaget cetegettgg tetccgteocg gacgggacat ttcagatcgyg €ggegecgge 27540
cgtccttcat tecacgecteg tcaggcaate ctaactctge agacctegte ctctgagecg 27600
cgctctggag gcattggaac tctgcaattt attgaggagt ttgtgccatc ggtctacttt 27660
aacccettct cgggacctee cggecactat ccggatcaat ttattcctaa ctttgacgeg 27720
gtaaaggact cggcggacgg ctacgactga atgttaagtg gagaggcaga gcaactgcge 27780
ctgaaacacc tggtccactg tcgecgccac aagtgctttg cccgegactc cggtgagttt 27840
tgctactttg aattgcccga ggatcatatc gagggeccgg cgcacggegt ceggettace 27900
gcccagggag agcttgeceg tagectgatt cgggagttta cccagegece cctgetagtt 27960
gagcgggaca ggggaccctg tgttctcact gtgatttgca actgtcctaa ccttggatta 28020
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catcaagatc tttgttgcca tctotgtget gagtataata aatacagaaa ttaaaatata 28080
ctggggetce tatcgecatc ctgtaaacgc caccgtecttc acccgceccaa gcaaaccaag 28140
gcgaacctta cctggtactt traacatctc tcocctoctgtg atttacaaca gtttcaacce 28200
agacggagtg agtctacgag agaacctctc cgagctcage tactccatca gaaaaaacac 28260
caccctectt acctgecggg aacgtacgag tgegtcaccg geccgetgeac cacacctace 28320
gcctgaccgt aaaccagact ttttccggac agacctcaat aactctgttt accagaacag 28380
gaggtgagct tagaaaacce ttagggtatt aggccaaagg cgcagctact gtggggttta 28440
tgaacaattc aagcaactct acgggcratt ctaattcagg trtetetagg gttggggtta 28500
trctotgtct tgtgattctc tttattctta tactaacget tetetgecta aggetcgeeg 28560
ccrgotgtgt gcacatttge atttattgtc agetttttaa acgctggggt cgecacccaa 28620
gatgattagg tacataatcc taggtttact cacccttgeg tcageccacg gtaccacceas 28680
aaaggtggat tttaaggage cagcctgtaa tgttacatte gcagctgaag ctaatgagtg 28740
caccactctt ataaaatgca ccacagaaca tgaaaagctg cttattcgcec acaaaaacaa 28800
aattggcaag tatgotgttt atgctatttg gcagccaggt gacactacag agtataatgt 28860
tacagttttc cagggtaaaa gtcataaaac ttttatgtat acttttccat tttatgaaat 28920
gtgcgacatt accatgtaca tgagcaaaca gtataagttg tggcccerac aaaattgtgt 28980
ggaaaacact ggcactttct gctgeactge tatgctaatt acagtgctcg ctttggtety 29040
taccctactc tatattaaat acaaaagcag acgcagcttt attgaggaaa agaaaatgecc 25100
traatttact aagttacaaa gctaatgtca ccactaactg ctttactcge tgcttgcaaa 29160
acaaattcaa aaagttagca ttataattag aataggattt aaaccccccg gtcatttect 29220
gctcaatace attcccctga acaattgact ctatgtggga tatgctccag cgctacaacc 292B0
ttgaagtcag gcttectgga tgtcageatc tgactttgge cagcacctgt ceegeggatt 29340
tgttecagtc caactacage gacccaccct aacagagatg accaacacaa ccaacgcggce 29400
cgcegetace ggactracat ctaccacaaa tacaccccea gtttctgect ttgtcaataa 29460
ctgggataac ttgggcatgt ggtggttctc catagegett atgtttgtat gccttattat 29520
tatgtggctc atctgetgee taaagcgcaa acgcgcccga ccacccatct atagtcccat 29580
cattgtgcta cacccaaaca atgatggaat ccatagattg gacggactga aacacatgtt 29640
cttttctett acagtatgat taaatgagac atgattccte gagtttttat attactgacc 29700
cttgttgege tttttrgtge gtgectccaca ttggetgegg titctcacat cgaagtagac 29760
tgcattccag ccttcacagt ctatttgett tacggatttg tcaccctcac getcatctge 29820
agcctcatca ctgtggteat cgectttatc cagtgcattg actgggtctg tgrgegottt 29880
geatatctca getgctgeca tgttgtgttg ctaccatgtt grtttcatgt gttgctgcea 29940
tgctettgtc gocttagate tctctttatg tagtgttgtg gtgtctctct tgtegtgatg 30000
tgtgttttgt cctatatatt ttaattttta atccaaaccc ctgtcccege agaggecttt 30060
gcgttetggt aggecgtcat tgaaaactga cttaactcgt taaattaaaa aaatgtaaaa 30120
aataatggtt gagactcagc ccaacatcgg cagatgaggt ggattgagac tcageccaac 30180
atcggcagat gaggrggatt gagactcaac cccaacattg gcoagatgagg tgaattagat 30240
gaggtggatt gagactcatg agggtggtat gagggcccga cgtccacagg tgggagrigt 30300
gctttacagt ccaacgtgca ggacgcttgg catttgecag agaacaccaa gattggcaaa 30360
ttcgeaactg gogecctgty ctcttcacag acggaaaaat gaccaaaatc tgattatttt 30420
tgtaaaacgg aaaccgaatg tccgacaaag ttcatttgat gacttcecgg taggtctgce 30480
ctgccgetgg gecgacgeeg tecgggaate ttacaaacga tttcggacgt ctagcattca 30540
ctcaccttgt caaggacctg aggatctetg cacccttatt aagaccctgt gcggtctcaa 30600
agatcttatt ccctttaact aataaaaaaa aataataaag catcacttac ttaaaatcag 30660
ttagcaaatt tctgtccagt ttattcagca gcacctccit gocctectee cagetetggt 30720
attgcagcit cctcctgget gcasacttic tccacaatct aaatggaatc teagtttcct 30780
cctgttectg teccateegea cccactatct tcatgttgtt gcagatgaag cgcgcaagac 30840
cgtctgaaga taccttcaac cccgtgtatc catatgacac ggaaaccggt cctccaactg 30900
tgectttict tactoctece tttgtatece ccaatgggtt tcaagagagt ccccctgggg 30960
tactctcttt gcgectatee gaacctctag ttacctccaa tggcatgcett gcgetcaaaa 31020
tgggcaacgg cetetctetg gacgaggceg gcaaccttac ctcccaaaat gtaaccactg 31080
tgageccace tctcaaaaaa accaagtcaa acataaacct ggaaatatct gcacccetca 31140
cagttacctc agaagcccta actgtggctg ccgecgeace tctaatggtc gegggcaaca 31200
cactcaccat geaatcacag goccccgetaa ccgtgcacga ctccaaactt agcattgeca 31260
cccaaggace cctcacagtg tcajaaggaa agctagccct graaacatca ggccccctca 31320
ccaccaccga tagcagtacc cttactatca ctgectcace ceetctaact actgecactg 31380
gtagcttggg cattgacttg aaagagccca tttatacaca aaatggasaa ctaggactaa 31440
agtacggggc tcctttgeat gtaacagacg acctaaacac tttgaccgta geaactggtc 31500
caggtgtgac tattaataat acttecttge aaactaaagt tactggagcc ttgggttttg 31560
attcacaagg caatatgcaa cttaatgtag caggaggact aaggattgat tctcaaaaca 31620
gacgecttat acttgatgtt agttatccgt ttgatgctca aaaccaacta aatctaagac 31680
taggacaggg ccctcttttt ataaactcag cccacaactt ggatattaac tacaacaaag 31740
gectttactt gtttacagct tcaaacaatt ccaaaaagct tgaggttaac ctaagcactg 31800
ccaaggggtt gatgtttgac gctacagcca tagccattaa tgcaggagat gggcttgaat 31860
ttggttcacc taatgcacca aacacaaatc ccctcaaaac aaazattgge catggcctag 31920
aattrgattc aaacaaggct atggttccta aactaggaac tggccttagt tttgacagca 31980
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caggtgccat tacagtagga aacaaaaata atgataagct aactttgtgg accacaccag 32040
ctccatctce taactgtaga craaatgcag agaaagatge taaactcact ttggtcttaa 32100
caaaatgtgg cagtcaaata cttgctacag tttcagtttt ggctgttaaa ggcagtttgg 32160
crcecaatatc tggeacagit caaagtgetc atcttattat aagatttgac gaaaatggag 32220
toctactaaa caattcctte ctggacccag aatattggaa ctttagaaat ggagatctta 32280
ctgaaggcac agcctataca aacgctgitg gatttatgec taacctatca gettatccaa 32340
aatctcacgg taaaactgcc aaaagtaaca ttgtcagtca agtttactta aacggagaca 32400
aaactaaacc tgtaacacta accattacac taaacggtac acaggasaca ggagacacaa 32460

Tccaagtge atactctatg tcattttcat gggactggtc tggccacaac tacattaatg 32520
aaatattigc cacatcctct tacacttttt catacattgc ccaagaataa agaatcgttt 32580
gtgttatgtt tcaacgtgtt tarttttcaa ttgcagaaaa tttcaagtca tttttcattc 32640
agtagtatag ccccaccacc acatagctta tacagatcac cgtaccttaa tcaaactcac 321700
agaacectag tattcaacct gccacctecc tcccaacaca cagagtacac agtcctttet 32760
ccceggetgg cCttaaaaag catcatatca tgggtaacag acatattctt aggtgttata 32820
ttccacacgg tttcctgteg agccaaacge tcatcagtga tattaataaa ctccccggge 32880
agctcactta agttcatgtc gotgtccagc tgctgagcca caggetgetg tccaacttge 32940
ggttgcttaa cgggcggcga aggagaagtc cacgcctaca tgggggtaga gtcataatcg 33000
tgcatcagga tagggcggtg gtgctgeage agegegogaa taaactgetg c€cgecgecge 33060
tccgtectge aggaatacaa catggeagtg gtctcctcag cgatgatteg caccgecege 33120
agcataaggc gccttgtcct ccgggeacag cagcgcacee tgatctcact taaatcagea 33180
cagtaactgc agcacagcac cacaatattg ttcaaaatcc cacagtgcaa ggegetgtat 33240
ccaaagctca tggcggggac cacagaacce acgtggccat cataccacaa gegeaggtag 33300
attaagtggc gacccctcat aaacacgctg gacataaaca ttacctottt tggeatgttg 33360
taattcacca cctcceggta ccatataaac ctetgattaa acatggegece atccaccacc 33420
atcctaaacc agctggecaa aacctgcccg ccggeratac actgcaggga accgggactg 33480
gaacaatgac agtggagagc ccaggacicg tasccatgga tcatcatgct cgtcatgata 33540
tcaatgttgg cacaacacag gcacacgtgc atacacttcc tcaggattac aagetectce 33600
cgcgttagaa ccatatccca gggaacaacc cattcctgaa tcagegtaaa tcccacactg 33660
cagggaagac ctcgcacgta actcacgttg tgcattgtea aagtgttaca ttegggeage 33720
agcggatgat cctccagtat ggtagcgegg gtttctgtet caaaaggagg tagacgatcec 33780
ctactgtacg gagtgcgccg agacaaccga gatcgtgttg gtcgtagtgt catgccaaat 33840
ggaacgccgg acgtagtcat atttcctgaa gcaaaaccag gtgegggegt gacaaacaga 33900
tctgegtcte cggtctcgee gettagatcg ctctgtgtag tagttgtagt atatccactc 33960
tctcaaageca tccaggegee ccctggettc gggttctatg taaactcctt catgegeege 34020
tgecctgata acatccacca ccgeagaata agccacacce agccaaccta cacattcgtt 34080
ctgcgagtca cacacgggag gagcgggaag agctggaaga accatgtttt tttttttatt 34140
ccasaagatt atccaaaacc tcaaaatgaa gatctattaa gtgaacgcgc tcccctccgg 34200
tggcgtggtc aaactctaca gecasagaac agataatgge atttgtaaga tgttgcacaa 34260
tggcttccaa aaggcaaacg gccctcacgt ccaagtggac gtaaaggeta aacccttcag 34320
ggtgaatctc ctctataaac attccageac cttcaaccat geccaaatas ttctcatcte 34380
gccaccttct caatatatct ctaagcaaat cccgaatatt aagtccggec attgtaaaaa 34440
tctgetccag agecgecctee accttcagec tcaagcageg aatcatgatt gcaaaaatte 34500
aggttcctca cagacctgta taagattcaa aagcggaaca ttaacaaaaa taccgcgate 34560
ccgtaggtce cttcgecaggg ccagetgaac ataatcgtge aggtctgcac ggaccagege 34620
ggccacttce ccgecaggaa ccttgacaaa agaacccaca ctgattatga cacgcatact 34680
cggagctatg ctaaccageg tagccccgat gtaagotttg ttgcatggge ggcgatataa 34740
aatgcaaggt gotgctcaaa aaatcaggca aagcctcgcy caaaaaagaa agcacategr 34800
agtcatgctc atgcagataa aggcaggtaa gctccggaac caccacagaa aaagacacca 34860
tttttotctc aaacatgtet gogggttict gcataaacac aaaataaaat aacaaaaaaa 34920
catttaaaca ttagaagcct gtcttacaac aggaaaaaca acccttataa gcataagacg 34980
gactacggcc atgccggcgt gaccgtaaaa aaactggtca ccgtgattaz aaagcaccac 35040
cgacagctcc teggtcatgt ccggagtcat aatgtaagac tcggtaaaca catcaggttg 35100
attcatcggt cagtgetaaa aagcgaccga aatagcccgg gggaatacat acccgcagge 35160
gtagagacaa catrtacagcc cccataggag gtataacaaa attaatagga gagaaaaaca 35220
catasacacc tgaaaaaccc tcctgocctag gcaaaatage accctccege tccagaacaa 35280
catacagcge ttcacageqg cagoctaaca gtcagectta ccagtaaaaa agaaaaccta 35340
ttaaaaaaac accactcgac acggcaccag ctcaatcagt cacagtgtaa aaaagggcca 35400
agtgcgttac actgcagcag gtgtgactca gecatggeac ctctgeagec tgggtacect 35460
gcttggggca tggeccctta tagetgggcy gggcgtgggg getctgtagg agtggoageg 35520
acctcagtgt ttgtctttge tctgaagage cctccaggtg ctrgatccca ccttttccca 35580
gcaggaacac tcctgcctge cttaccacct gtectggeotg atggectgtt cctgecteet 35640
ttgccccctg cocagactee catgttectg gacttgtgge ttcctccaac caggggctet 35700
caagectcca tacctggtec cacctctcca ggecgtggga gggaggttga ggagggtgga 35760
gggcatctgg ttgggggcag cctgggtgtt cccctcecat eccctecctg ggecteecag 35820
gcccccteta ctcttgagea atgcotcttga gagcttcctg cctggetett aacccaggge 35880
aagccctgga agggragace caggacactc tcaccaccte cttacctrtt cccctggaaa 35940
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aatcttctgt atacttccca ttttaagaaa actacaattc ccaacacata caagttactc 36000
cgccctaaaa cctacgtcac ccgeccegtt cccacgecce gogecacgtc acaaactcca 36060
cccectcatt atcatattgg cttcaatcca aaataaggta tattattgat gatg 36114

<210> 17

<211> 40

<212> PRT

<213> Adenovirus subgroup C

<400> 17
Met Thr Gly Ser Thr Ile Ala Pro Thr Thr Asp Tyr Arg Asn Thr Thr
1 5 10 15

Ala Thr Gly Leu Thr Ser Ala Leu Asn Leu Pro Gln Val His Ala Phe
25 30

val Asn Asp Trp Ala Ser Leu Asp
35 40

<210> 18

<211> 19

<212> PRT

<213> Adenovirus subgroup C

<400> 18
et Trp Trp Phe Ser Ile Ala Leu Met Phe Val Cys Leu Ile 1le Met
1 5 10 15

Trp Leu Ile

<210> 19

<211> 8

<212> BERT

<213> Adenovirus subgroup C

<400> 19
Lys Arg Arg Arg Ala Arg Pro Pro
1 5

<210> 20
<211> 42
<212> PRT
<Z13> Adenovirus subgroup C

<400> 20
Cys Cys Leu Lys Arg Arg Arg Ala Arg Pro Pro Ile Tyr Arg Pro Ile
1 5 10 15
Ile Val Leu Asn Pro His Asn Glu Lys 1le His Arg Leu Asp Gly Leu
20 25 30

Lys Pro Cys Ser Leu Leu Leu Gln Tyr Asp
a5 40
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A recombinant adenovirus which overexpresses an adenovirus death protein
and which is replication-competent in neoplastic cells, wherein said adenovirus death protein
comprises a sequence selected from a sequence as set forth in SEQ ID NO:5, SEQ ID NO:7,
SEQ ID NO:8 SEQ ID NO:10, SEQ ID NO:11 or SEQ ID NO:12, or a conservatively

substituted variant thereof.

2. A recombinant adenovirus according to claim 1 which is further
characterized by lacking expression of al least one E3 protein selected from the group

consisting of: gp19K; RIDa; RIDP and 14.7K.

3. A recombinant adenovirus according to claim 1 which is selected from any one

of SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4 or SEQ 1D NO:13.

4. A recombinant adenovirus according to claim 1 which further comprises a
tissue specific promoter, a tumor specific promoter, or an inducible promoter substituted for

the E4 promoter.

5. A recombinant adenovirus according to claim 4 wherein the tissue-specific

promoter is a surfactant protein B promoter.

6. A recombinant adenovirus according to claim 5 which comprises SEQ ID
NO:14, SEQ ID NO:15 or SEQ ID NO:16.

7. A recombinant adenovirus according to claim 1, wherein the vector further

comprises a gene encoding an anti-cancer product.

8. A recombinant adenovirus according to claim 7, wherein the gene encoding an

anti-cancer product is in the E3 region of the vector.

9. A recombinant adenovirus according to any one of the preceding claims for

use in a method of treatment of a tumour in a patient.
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10.  Arecombinant adenovirus according to any one of the preceding claims
together with one or more replication-defective adenovirus which expresses an anti-cancer
gene product, for use in a method of treatment of a tumour in a patient, wherein the
recombinant adenovirus complements the spread of the replication-defective adenovirus in the

tumor.

11.  Use of a recombinant adenovirus according to any one of claims 1 to 9 for the

manufacture of a medicament for the treatment of a tumour in a patient.

12, Use according to claim 11 wherein said tumour is further treated with
radiation.

13.  Use according to claim 11 wherein said tumour is further treated with
chemotherapy.

14. A composition comprising the recombinant adenovirus of any one of claims 1
to 9, and a second recombinant virus which is replication defective and which expresses an
anti-cancer gene product, wherein the recombinant adenovirus complements replication of the

second recombinant virus.

15. A composition comprising the recombinant adenovirus of any one of claims 1

to 9, and a second recombinant virus which is replication competent in a neoplastic cell.

DATED THIS NINTH DAY OF JULY 2004
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Seq ID No.
10
5 Adl ---e-- MVDT
6 Ad2 MTGSTIAPTT
7 AdS  ------- MTN
8 Ad6 ------ MVDT
9 dI716 MTGSTIAPTT

10
11

di715 MTGSTIAPTT
di7t4 MTGSTIAPTT

12 dI737 MTGSTIAPTT
60
5 Adl VCLIIMWLSC
6 Ad2 VCLIIMWLIC
7 AdS VCLIIMWLIC
8 Adé VCLIIMWLIC
9 dI716 VCLIIMWLIC
10 dI715 VCLIIMWLIC
11 di714  VCLIIMWLIC
12 d1737 VCLIIMWLIC
Seq. ID No.

17 aa 1-40 of Ad2 ADP

18 aa41-59 of Ad2 ADP

19 aa 63-70 of Ad2 ADP

20 aa 60-101 of Ad2 ADP

PCT/US00/18971

20 a0 40 S0
VNSYNTATGL TSALNLPQVS TFVNNWANLG MWWFSIALMF
DYRNTTATGL TSALNLPQVH AFVNDWASLD MWWFSIALMF
TTNAAAATGL TSTINTPQVS AFVNNWDNLG MWWFSIALMF
VNSYNTATCL KSALNLPQVH AFVNDWASLG MWWFSIALMF
DYRNTTATGL TSALNLPQVH AFVNDWASLD MWWFSIALMF
DYRNTTATGL TSALNLPQVH AFVNDWASLD MWWFSIALMF
DYRNTTATGL TSALNLPQVH AFVNDWASLD MWWFSIALMF
DYRNTTATGL TSALNLPQ-- ---+===--=-- ==-=-=-= IALMF

70 BO 90 100
CLKRKRARPP IYKPIIVLNP NNDGIHRLDG LNTCSFSFAV
CLKRRRARPP IYRPIIVLNP HNEKIHRLDG LKPCSLLLQY
CLKRKRARPP IYSPIIVLHP NNDGIHRLDG LKHMFFSLTV
CLKRRRARPP IYRPIIVLNP HNEKIHRLDG LEPCSLLLQY
CLKRRRABRPP IYRPIIVL-- ---=-===== =----=cc---
CLKRRRARPP IYRPI-==-= -~«cco=== G LKPCSLLLQY

[l - ]

o

oo

CLKRRRARPP IYRPIIVLNP HNEKIHRLDG LKPCSLLIQY

MTGSTIAPTT DYRNTTATGL TSALNLPQVH AFVNDWASLD
MWWFSIALMF VCLIIMWLI

KRRRARPP

C CLKRRRARPP IYRPIIVLNP HNEKIHRLDG LKPCSLLLQY D
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Locus

ads comple 35935 bp DNA SYN

DRFINITION ads complete genome

ACCBSSION
KEYWORDS
SOURCE

ads comple

Unknown -

ORGANISM Unknown

REFERENCE
AUTHORS
JOURRAL

Unclassified.

1 (bases 1 to 35935)
self

tUnpublished.

BASE COUNT 8367 a 10073 c 9761 g 7734 €

ORIGIN

1 CATCATCAART AATATACCTT ATTTTGGATT GAAGCCAATA

[-38
121
181
241
301
61
421
481
541
601
661
721
781
B41
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2463
2521
2581
2641

TTGTGACGTG GOGOGGGGCG TGGGAACGGG GCGAGTGACE
GATGTTGCAA GTGTGGCGGA ACACATGTAA GCGACGGATG
GTCTGCGCCS GTGTACACAG GAAGTGACAR TTTTCGCGCG
TAAATTTGGG CGTAACCGAG TAAGATTTGG CCATTTTCGC
AGTGAAATCT GAATAATTTT GTGTTACTCA TAGCGCGTAA
GACTTTGACC GTTTACGTGG AGACTCGCCC AGGTGTTTTT
CGGGTCARAG TTGGCGTTTT ATTATTATAG TCAGCTGACG
TGAGTTCCTC ARGAGGCCAC TCTTGAGTGC CAGCGAGTAG
TCCGACACCG GGACTGAAAA TGAGACATAT TATCTGCCAC
ARTGGCOGCC AGTCTTTTGG ACCAGCTGAT CGAAGAGGTA
TCCTAGCCAT TTTGAACCAC CTACCCTTCA CGARCTGTAT
CGARGATCCC AACGAGGAGG CGGTTTCGCA GATTTTTCCC
GCAGGAAGGG ATTGACTTAC TCACTTTTCC GCCGGCGCCC
CCTTTCCCGG CAGCCCGAGC AGCOGGAGCA GAGAGCCTTG
CCTTGTACCG GAGGTGATCG ATCTTACCTG CCACGAGGCT
CGAGGATGAA GAGGGTGAGG AGTTTGTGTT AGATTATGTG
CAGGTCITGT CATTATCACC GGAGGAATAC GGGGGRCCCA
CTATATGAGG ACCTGTGGCA TGTTTGTCTA CAGTARGTGA
TAGAGTCGTG GGTTTGGTGT GGTAATTTIT TTTTTAATTT
GAATTTTGTA TTGTGATTTT TTTAARAGGT CCTGTGTCTG
CCAGAACCGG AGCCTGCAAG ACCTACCCGC CGTCCTAARA
CGCCCGACAT CACCTGTGTC TAGAGAATGC AATAGTAGTA
CCTTCTAACA CACCTCCTGA GATACACCCG GTGGTCCCGC
GCCGTGAGAG TTGGTGGGCE TCGCCAGGCT GTGGAATGTA
CCTGGGCAAC CTTTGGACTT GAGCTGTAAR CGCCCCAGGC
TTECGTGTGT GATTAACGCC TTTGTTTGCT GAATGAGTTG
GAGATAATGT TTAACTTGCA TGGCGTGTTA AATGGGGCGG
CGCOGTGGGC TAATCTIGGT TACATCTGAC CTCATGGAGG
TTTTCTGCTG TGCGTARCTT GCTGGAACAG AGCTCTARCA
TTTCIGTGGA GCTCATCCCA GGCAAAGTTA GTCTGCAGAA

AAGAATCGCC TGCTACTGTT GTCTTCCGTC CGCCCGGOGA
CAGCAGCAGC RGGAGGAAGC CAGGCGGCGG OGGCAUGAGC
GCCGGCCTGG ACCCTCGGGA ATGAATGTTG TACAGGTGGC
GACGCATTIT GACAATTACA GAGGATGGGC AGGGGCTAAR
GGGCTTGTAA GGCTACAGAG GRGGCTAGGA ATCTAGCTTT
GTCCTGAGTG TATTACTTTT CARACAGATCA AGGATARTTG
TGGOGCAGAA GTATTCCATA GAGCAGCTGA CCACTTACTG
TTGAGGAGGC TATTAGGGTA TATGCAAAGG TGGCACTTAG
TCAGCAAACT TGTARATATC AGGAATTGIT GCTACATTTC
AGATAGATAC GGAGGATAGG GTGGCCTTTA GATGTAGCAT

FIGURE 21
(SHEET 1)

PCT/US00/18971

a6-

TGATAATGAG
TAGTAGTGTG
TGGCAARRGT
GTTTTAGGCG
GGGAAARCTG
TATTTGTCTA
CTCAGGTUTT
TGTAGTGTAT
AGTTTTCTCC
GGAGGTGTTA
CTGGCTGATA
GATTTAGACG
GACTCTGTAA
GGTTCTCCGG
GGTCCGRTTT
GGCTTTCCAC
GAGCACCCCA
GATATTATGT
AAARTTATGGG
TTACAGTTTT
AACCTGAGCC
TGGCGCCTGC
CGGATAGCTG
TGTGCCCCAT
TCGAGGACTT
CATAAGGTGT
ATGTARGTTT
GGCTTARAGG
CTTGGGRAGTG
GTACCICTTG
‘TTAAGGAGGA
ATTCTTTGAA
‘TTTCCACACC
GGAGCGAAGA
GAAGAGCOGGT
TAATACCGAC
AGRGCCCATG
TGAACTGTAT
GGGGGTAARG
TAGCTTARTG
CGCTAATGAG
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TGGCTATGTT
TGTATCCGGT
TGGAGACGCC
GCCCACGGGC
CCAGGATGAG
GTATAATGGT
CTTTGAGTTC
GGGTAGGGGA
CGGTGGGCCC
TGCCGTCATC
CCCTGACCAR
CAARGTTTTT
GCAGTTCCAG

TGTTCCTGAR
ATCGCTGTCT

CCCAGCCATA
GCACTTGGGA
CTTGTGRCCT
GGCGGCCTEG
ATCGTCATAG
TCCATCCGGC
RAGATGGGGGG
GATCAGCTGG
GTAARATCACA
CCTGAGCAGG
ATCCGCCAGA
CAACGGTTTG
GCGGTCCCAC
CGCGGGTTGE
GTCATGTCTT
TGCGCTCCGG

TCGGCATCAA
GGGGGGCTAT
GCGAGGGCCA

GTTATTATGA
ACCARCCTTA
TGGACCGATG
CGCCCCAARMA
CTGTCTGAGG
CTAGTGAARA
GCCTCTCAGA
GCCAGCCACT
TTGCATTTGG
AAGATATTGC
ACCATGAAGA
GAGTGTGGCG
AGGCCCAATC
ACAGATTGAG
GGGGGTCTTA
TCGTTTGATG
GTGCGTCAGA
ACTACCTTGA
GCTTCAGCCG
CTTGCAAGCA
GCACAATTGG
CGCCAGCAGG
AAAAAACCAG
GTTTTGCGOG
TTTTCCAGGA
CTGGGGTGGA
CAGTCGTAGC
GCCAGGGGCA
CGTGGGGATA
TCCCTCCGGG
ARTTTGTCAT
CCAAGATTTT
GCGAAGATAT
GCCATTTTTA
CCAGGGGCGT
ATCATGTCTA
GAAGAARGCA
CCTATTACCG
GGGGCCACTT
AGGCGCTCGC
AGACCGTCCG
AGCTCGGTCA
GGCGGCTTTC
TCCACGGGCG
GCTGCGCGCT

ATGTAAGGTT
TCCTACACGG
TAAGGGTTCG
GCAGGGCTTC
GTAACTCCAG
GCGTGGCTGT
TGCTGACCTG
CTCGCAAGGC
GTAACAGGAG
TTGAGCCCGA
TCTGGARAGGT
GTARACATAT
ACTTGGTGCT
GTACTGAAAT
TATAGTTTTG
GAAGCATTGT
ATGTGATGGG
CCTACGAGAC
CTGCAGCCAC

TGAGTACTCC

FIGURE 21
(SHEET 2)
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TACTGGCCCC

CCGTTCATCC
CCGGGAACTT
GAAGGCTTCC
GATTTGGATC
CCGGGACCAG
GTGACTCTGG
CTGCAGAGCT
GGCGTGGTGC
GTAAGBTGTTT
CTTGGACTGT
GTGCAGAACC
AGGAAATGCG
GTCCATAATG
ACTAACGTCA
GCGGAGGGTG
ACAGATTTGC
GATGAAGAAR
CAGCTGCGAC
GTAGTTAAGA

TTACCGCAGC
GAGCTGCAGC
CGCATGTTTT
TGCAAGGAAG
GTTTGACCAA
TCCAGCATAT
GCTCGTCCAG
TCTGGGTCAC
TGGTCCTGCT
TGACCATGAT
GRAATACCGA
CCACGAGCCA
TGATGCATTT
TGTCCETGTC
CCTCGTATAG
GAAGACACAT
CGTGACCAARa
TCTCTTCOGC
CGGGCATGAC
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TTCTGCGCTA
GGTGATGCCT
ARGCTTGGTG
GGTTTGGTIT
GCGCGCAACG
GCGCCARCCG
GOGCTCGTTG
TAGCTGCGTC
GTCGARGTAG
AAGOGCGECGC
GGCGTACATG
AGGGTAGCAT
AGCGRGGAGG
CCTUAAGATG
GTCTGTGAGA
CAGCTCGGCG
ATACTTATCC
TTTCCAGTAC
GAACTGGTTG
CGCBGCCTTC
GTACTGGTAT
GCGCTTTTTG
CGCGOGAGGC
AARTTACCTGG
AAGTTCCAAG
GAGCTCTTCA
GGAAGCGACG
GGTCCTAARC
GTCTTGTTCC
AGGCTCATCT
CCCCATCCAA
CGAGCOGATC
GTGAAAGTAG
GCAGTACTGG
CACAAGGARG
TACTTCGGCT
CACCACGCCG
ARCATCGCGC
GAGCTCCTGC

AGATTGTCAG
TTGAGGGTGG
GCARACGACC
TTGTCGCGAT
CACCGCCATT
CGGTTGTGCA
GTCCAGCAGA
TCGTCCGGGG
TCTATCTTGC
TCGTATGGGT
CCGCAAATGT
CTTCCACCGC
TCGGGACCGR
GCATGTGAGT
CCTACCGCGT
GTGACCTGCA
TGTCCCTTIT
TCTTGGATCG
ACGGCCTGGT

ATCTCCCCGC GGOGACGGCG

FIGURE
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AGTTGGAAGA
AGGGATACGG
GACCTGAGCG
TCACAGTCGC
TTTCTGGCGG
GTCGACAGAA
CCCCAGGCTT
ACCGGCACTT
GCGGCGGAGT
CTCATCGGCT
ACCTGCGTGA
TTGATGGTGT
GAGAGCTCGG
GTCOGCACCA
CAGCGTAGGG
TRGATGTACC
CGGACGCEAT
COGGTCAGEC
GGCACTCTTC
TOGAGCCCCG
CAGGTGTGCG
GCTGCTEOGE
GCGARRGCAT
GOGGGACCCC
CCGTCATGCA
TTTTCCCAGA
CARGAGCAGC
ACATCCGCGG
CACTACCTGG
CGGTACCCAA
CTGTTTCGCG
GGGCGCGAGC
CCCGACGCGT
ACCGCATACG
GTGCGTACGC,
GTAAGCGCGC
GTGCAGCACA
GRGGGCOGCT
AGCTTGAGCC
TTTTACGCCC
GAGGGGTTCT
TATCGCARCG
CGCGAGCTGR
GCOGAGTCCT
GAGGCAGCTIG
GGOGTGGAGS
GTAGATGTTTC
AGAGCCAGCC
TGTCGCTGAC
CCGCAATTCT
CGATCGTAAR
ACGACGCGCT
ACCGGCTGAT
GCAACCTGGG
CGCGGGGACA
CACCGCAARG
GCCTGCAGAC

CGCCGCCCET
CGCTAACGAT
AGTCCGCATC
AAGGTAGGCT
AGGTGCTGCT
GCACCATGTC
CGTTTTGACA
CTTCTTCTCC

TTGGCCGTAG
GAAGCAGGGC
GGGTAGACTG
AAGTGCAGTT
TGTACCTGAG
GGTACTGGTA
TGGCCGGGEC
TGGACATCCA
TCCAGATGTT
GCGOGCAATC
CGTGGTCTGG
TATCCGGCCG
ACGTCAGACA
TAGCTTTTTT
TAAGTGGCTC
CGGTTCGAGT
AGACCCCGCT
TGCATCCGGT
GGCAGACATG
TTGACGCGGC
ACTTGGAGGA
GGGTGCAGCT
ACCGCGAGGG
TGCGGCATGG
GAACCGGGAT
AGCAGACGGT
TTGTGGCGCG
TGGAGCAARA
GCAGGGACAA
GGCTGCTCGA
TGGCTGACAA
GCAAGATATA
RACATGCGCAT
AGCGCATCCA
TGCACAGCCT
ACTTTGACGC
GGGCOGGACC
AATATGACGA
TGATCAGATG
GTCCGGCCTT
TGCGCGCAAT
GGAAGCGGTG
CGCGCTGACC
GCTTCAGCGC
GGGGOATGTG
CTCCATGGTT
GGAGGACTAC
TGAGGTGTAC
CGTAAACCTG

CATGTCCCGG TTATGGGTTG
GCATCTCAAC AATTGTIGTG
GACOGGATCG GARAACCTCT
GAGCACCGTG GCGGGCGGCA
GATGATGTAR TTAARGTAGG
CTTGGGTCCG GCCTGCTGAR
TCGGCGCAGG TCTTTGTAGT
TTCCTCTTGT CCTGCATCTC
GTGGCGCCCT CTTCCTCCCA
TAGGTOGGCG ACAACGCGCT
GAAGTCATCC ATGTCCACAA
GGCCATAACG GACCAGTTAR
ACGCGAGTAR GCCCTCGAGT
TCCCACCAAA AAGTGCGGCG
TCC 3GCG AGATCTTICCA
GGTGATGCCG GOGGCGGTCE
GCGCAGOGGC ARRAAGTGCT
GTTGACGCTC TAGACCGTGC
TGGATAAATT CGCAAGGGTA
TCOGCOGTGA TCCATGCGGT
ACGGGGGAGT GCTCCTTTTG
GGCCACTGGC CGCGCGCAGC
GCTCCCTGTA GCCGGAGGGT
CTCGGACCGG COGGACTGCG
TGCAAATTCC TCCGGAAACA
GCTGCGGCAG ATGCGCCCCC
CAGGGCACCC TCCCCTCCTC
AGCAGATGGT GATTACGAAC
GGGCGAGGGC CTGGCGCGGC
GAAGCGTGAT ACGCGTGRGG
AGAGGAGCCC GAGGAGATGC
CCTGAATCGC GAGCGGTTGC
TAGTCCCGCG CGCOGCACACG
GAACCAGGAG ATTARCTTTC
CGAGGAGGTG GCTATAGGAC
CCCAAATAGC AAGCOGCTCA
CGAGGCATTC AGGGATGCGC
TTTGATAAAC ATCCTGCAGA
GGTGGCCGCC ATCAACTATT
CCATACCCCT TACGTTCCCA
GGCGCTGARG GTGCTTACCT
CAAGGCCGTG AGCGTGAGCC
GCARAGGGCC CTGGCTGGCA

CTACCGCGTC
CCCCGCGGCG
TAGGAGCGCC
CGTACGTGCC
GGGATCGARA
TGCGCGAGGA
TGGCGGCCGC
ARAAARGCTT
TGATGCATCT
TGGCGCAGCT
TGCTAAACAT
GCATAGTGGT

GGCGGCGCGA
CGGGCAGCGG
CCCCARGCCG
CGCGCGCTGA
AGGACGGCGAR
GGCGGTACGA
CCAGGTCATG
GCCGCAGGCC
CACGCACGAG
CGACGAGGCC
CARCGTGCAG
TGAGCGCGCG
TACACAGCCC
GCGGCTARTG
TTTCCAGACC
GCAGGAGCTG
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TGOGCCCGTG
ACCCGGCTGC
GTCGTTGCAA
GTAGAGGGGC
ATGRTATCCG
CGGARAGTCG
GACGCTCTGG
CCTGTARGCG
CGACCGGGGT
GTGTCGAACC
AGGCGCGGCG
AGGCTGGAAA
GGGTTGAGTC
GTTTGCCTCC
CCTTTTTTGC
GCGGCAAGAG
AGGAGGGGCE
CCGGGCCCEE
CTCTCCTGAG
GCGGCAGAARC
GTTCCACGCA
GGACTTTGAG
CGACCTGGTA
TAACARACCAC
GTGGGACTTT
GTTCCTTATA
AGTAGAGCCC
GCRGGAGCGC
CCTGGGCAAG
GGTAAAGATC
CCTGGGCGTT
GCTCAGCGAC
CGATAGAGAG
ACGCGCCCTG
CARCGTCGGC
GTACTAAGCG
GCGGCGCTGC
GACCGCATCA
ARCCGGCTCT
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GGGCTCCCAC
TGCTGCTGCT
GTCACTTGCT
TCCAGGAGAT
CAACCCTAAA
ACAGCGAGGA
GCGACGGGGT
TGTATGCCTC
CCGTGAACCC
GTTTCTACAC
TAGACGACAG
AGGCAGAGGC
GCGCTGOGGC
CCAGCACTCG
TGCTGCAGCC
GCCTAGTGGA
GCCOGCGCCC
ACGATGACTC
CGCACCTTCG
AAAARCTCAC
GCGOGCGGLE
GCCAGTGGCG
TCCGCGGTAC
CCTATTCGAC
GAACTACCAG

CCTTATGAARC
GGARAGCGAC
CACTGGTCTT
GCTGCCAGGAR
CAAGCGGCAA
CATTCCCGCA
GGGCGGGGGT
CGCGGCAGCC
CACCTTTGCC
CGCCCCCGET
GACAGAGGAC
GTACCGCAGC
GACCCTGCTT
AGACATGATG

CATTACTGAC

CAATAACACA
CTCOGACCAA
ACGCGGCCGC
GCGCARCTAC
GGTGCGCGGA
CCACCGCOGC
ACGTCGCACC
CACTUTGCCC

CTGCGGCCTA
ACCACCCGTG
ARCGACCACA

-158-

GARCGCCCARC
GTCCCGGGAC
GCATGTGGAC
GGACACGGGC
CCCCTCGTTG
CGTGAGCCTT
GCGCAACATG
CTACTTGCAT
GCACTGGCTA
TGGATTCCTC
RAGAGTTGCAA
AAGCAGCTTA

GAGAGTGTGG
CTGGACCCGC
CGTTACTCTG
‘TCAACGGATG
ATTCAAAACA
CGGTOGCACT
GAGTTCATGT
GRCAATCAGG
TCCGAGACCA
GGCAGACAGA
AGACTGGGGT
TTCCATCCAG
AGCAACTTGT
GATGATCTGG
TTGARAGATG
GGCGCGGAAG
GATCATGCCA
GARGCAGCGG
AAACCGGTGA
ARTGACAGCA
CAGACCGGAA
CAGGTCTACT
CAGATCAGCR
TACARCGACC
TTCAATCGCT
GTCAGTGAAA
GGAGGAGTCC
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TATGACTCAG
CGTGCCCGTG
GTACTGTTGT
CARAGARGAG
GCAGGATTAC
TGAACTTGAC
GARAGGTCGA
TGAGCGCTCC
GCTTGAGCAG
GCTGGCGTTG
GCAGGTGCTG
TGACTTGGCA
GGAAAAARTG
GGTGGCGCCG
CAGTATTGCC
GGCGGATGCC
AACGGACCCG
CGGLGCCGCC
CGGCTATCGT
CACTGGAACC
CAGGGTGGCT
CATCGTTTAA
TTTCCCGGTG
CCTGACGGGC
GCGCGGCGGT
CGGARTTGCA
GAAAAATCAR
GAATGGARGA
GAAACTGGCA
TGTGGAGOGG
ACAGCAGCAC
TGGTAGATGG
AARATAAGAT
TGGAGACRAGT
CTCTGGTGAC
CCACCACCCG
CGCTGGACCT
CCGTTGTIGT
CGTTGCGGCC
GGGTGCARTC
ATGTATGCGT
GATGGCTACC
CTCGGAGTAC
CCTGAATAAC
GTCCCAGCGT
CARGGCGCAG
CTTTGACATC
CTACARCGCC
TGCTCTTGAR
AGCTGAGCAG
AARGGAGGGT
TCAACCTGAA
TGGGAGAGTC
CACAAATGAA
TCAAGTGGAA
GACTCCTARRA
TTCTTACATG

GGTCGCAGGG
CGCACCCGCC
ATGTATCCAG
ATGCTCCAGG
AAGCCCCGAA

ARTGGAGGGC
ATGCAATTIT
GTGGTATIGT
CCCACTATTA

GCAACGTGTA TTGGGTGCGC
COCCGCGCAR CTAGATTGCA
CGGCGGCGGC GCGCAACGAA
TCATCGCGCC GGAGATCTAT
AGCTARAGCG GGTCAAAAAG
AACTGCTGCA CGCTACCGCG
GTGTTTTGCG ACCCGGCACC
ACAAGCGCGT GTATGATGAG
GCCTCGGGGA GTTTGCCTAC
AGGGCAACCC AARCACCTAGC
CACCGTCCGAR AGAAAAGCGC
AGCTGATGGT ACCCAAGCGC
CTGGGCTGGA GCCCGAGGTC
TGCAGACCGT GGACGTTCAG
AGGGCATGGA GACACAAACG
CGGTCGCTGC GGCCGCGTCC
GCGTTTCAGC CCCCOGGOGC
TGCCCGAATA TGCCCTACAT
ACCGCCCCAG AAGACGAGCA
GTCGCCGTCG CCAGCCCGTG
GCAGGACCCT GGTGCTGCCA
TTGTGGTTCT TGCAGATATG
GAGGAAGAAT GCACCGTAGG
GTGCGCACCA COGGLGGOGE
TCCTTATTCC ACTGATCGCC
TGCAGGOGCA GAGACACTGA
CTGGACTCTC ACGCTCGCTT
GCGTCTCTGG CCCCGCGACA

GGGOGTGGCG AAAAGCGTCC
GAGCCTCCCT CGTACGAGGA
CCCATGGCTA CCGGAGTGCT
GCCGACACCC AGCAGAARCC
AGCCGCGCGT CCCTGCGCCG
GGCAACTGGC AAAGCACACT
COGACGATGCT TCTGARTAGC
GCCAGAGGAG CTGCTGAGCC
TGCCGCAGTG GTCTTACATG
GGCTGGTGCA GTTTGCCCGC
ACCCCACGGT GGOGCCTACG
GGTTCATCCC TGTGGACCGT
CTGTGGGTGA TAACCGTGTG
TGGACAGGGG CCCTACTTTT
AGGGTGCCCC AAATCCTTGC
ARGAAGAGGA CGATGACAAC

AGGAAGGTAR CTCACGAGAA

FIGURE 21
(SHEET 6)
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CGCCTTCAGC
CTATGGCAGC
GCAAAATTTC
CCTGGCCARAC
AGAGGAGCCT
GCGCCCCGAC
GGCACTAAAG
GGGCCAGCAC
TGTGCTGCCA
CGCCGCCAGC
GAACAGCATC
TAACGTGTCG
GCCGCGCGCC
CRCATCTCGG
GCCACCGAGA
CACGACGTGA
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CGAGGAAGTA
CGCCTACCCC
GCCGAACCAC
TTTCCGTGCG
ACCACCCCAG
GCCGCCTCCG
CCGGCCACGG
ACCGTCOGCAT
GCGCCGTGCC
GTTGCATCTG
CTATTTTIGTA
CCGTTCATGG
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CCTAAGGGTT
CCCCATGGCC
CCAGTCCTTT
TACCAACGTG
CACGCGCCTT
CTACTCTGGC
GGTGGCCATT
CAACGAGTTT
CATGACCAAA
CTTCTATATC
CATGAGCCGT
ACACCAACAC
GGCCTACCCT
CCAGAARAAG
GTCCATGGGC
GCTAGACATG
TGAAGTCTTT
CCTGCGCACG
ACAGCTGCCG
TGTGGGCCAT
AAGCTCGCCT
GCCTTTGCCT
GACCAGCGAC
ATTGCTICTT
CCCAACTCGG
CCCCRAACTC
ATGCTCAACA
TTCCTGGAGC
TCTTTTIGTC
AAATGCTTTT
GTTTAAARAART
CGATACTGGT
AAGTTTTCAC
ATCTTGAAGT
CAGCACTGGA
ATCAGATCCG
TGCCTTCCCA
ARARGGTGAC
TGCTTAAARRG
GRARACTGAT
ATCIGCACCA
TTCAGOGCGC
ATCATAARTGC

GCATTAAGTT TGATAGCATT
CCTCCACGCT TGAGGCCATG
TCTCCGCCGC CAACATGCTC
TCCCCTCOCG CAACTGGGCG
AARCCCCATC ACTGGGCTCG
ACCTAGATGG ARCCTTTTAC
CTTCTGTCAG CTGGCCTGGC
GCTCAGTTGA CGGGGAGGGT
TGGTACAAAT GCTAGCTAARC
ACAAGGACCG CATGTACTCC
ATGATACTAA ATACARGGAC
GATTTGTTGG CTACCTTGCC
CCTATCCGCT TATAGGCAAG
ATCGCACCCT TTGGCGCATC
ACCTGGGCCA AARCCTTCIC
TGGATCCCAT GGACGAGCCC
GTGTGCACCG GCCGCACCGC
CCGGCAACGC CACAACATAR
CAGTGAGCAG GAACTGARAG
CACCTATGAC AAGCGCITTC
CAATACGGCC GGTCGCGAGA
CTCAARAACA TGCTACCTCT
‘TTACCAGTTT GAGTACGAGT
CTGTATAACG CTGGAAAAGT
ACTATTCTGC TGCATGTTTC
CAACCCCACC ATGAACCTTA
RACAGCCCACC CTGCGTCGCA
CTACTTCCGC AGCCACAGTG
CATGTARAAR TAATGTACTA
TCTCGGGTGA TTATTTACCC
CTGCCOGOGCA TCGCTATGCG
CCACTTARARC TCAGGCACAR
GCGCACCATC ACCAACGCGT
GCCTCCGCCC TGCOCGOGCG
CGCOGGGTGG TGCACOGCTGG
CTCCGCGTTG CTCAGGGCGA
GTGCCCAGGC TTTUAGTTGC
CTGGGCGTTA GGATACAGCG
CTTTGCACCT TCAGAGARGA
GGCCGCGTCG TGCACGCAGC
CCACCGGTTC TTCACGATCT
TTCGCTCGTC ACATCCATTT
ACACTTAAGC TCGCCTTCGA

FIGURE 21
(SHEET 7)
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CTCCTGCCGG
CAGAGCTCCC
TGCCTTTACG
CTTAGAAACG
TACCCTATAC
GCTTTCCGCG
GGCTACGACC
CTCARCCACA
AATGACCGCC
TACAACGTTG
TACARCATTG
TTCTTTAGAA
TACCAACAGG
CCCACCATGC
ACCGCAGTTG
CCATTCTCCA
TACGCCARCT
ACCCTTCTIT
GGCGTCATCG
AGAAGCARGC
CCATTGTCAA
CAGGCTTTGT
CTGGGGGCGT
TTGAGCCCTT
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CACAACGCGC
TACGCCTGCA
TGCARCCCGC
TGGTCAGGCA
AGCGCGCGCS
TTCATCACCG
ATACCACGCG
CCATGCTTGA
CTTTCTTCCT
GGGCGCTTCT
GGGCTGGGTG
ATACGCOGCC
GACGACACGT
GTTTCGCGCT
ATGGAGTCAG
TCCACCGATG
GAGGAAGTGA
GTACCAACAG
GGGCGGEGEGEE
CATCTGCAGC
CTCGCCATAG
CCCARACGCC
TTTGCCGTGC
CTATCCTGCC
GTCATACCTG
GACGAGAAGC
GGAGTGTTGG
GAGGTCACCC
ATGAGTGAGC
CAAACAGAGG
CGCGAGCCTG

GTGCCRACCG
ATATOGCCTC
GCGCGGCARA
TGGAACTCGA
ACTTTGCCTA
TGATCGTGCG
AGGGCCTACC
CCGACTTGGA
AGTGCATGCA
ACTACRCCTT
GCARCCTGGT
ATTCCACGCT
TATGCTACAC
TCAAGGAGCT
AGCGCTCCGT
TGCARCAGGG
TCCTAGAGCG
CCATTARGTA
CCARCTACCT
AGTGTCACTG
TGCTTAACGA
AGTCCGCGGC
ARTTTGTACC
CGCCARATGC
AAGCCATCAR

TGGGGGACGT CGCGCCGCAC
CCGACTGGCC ATTTCCTTICT
GGACAGCCTA ACOGCCCCCT
GCCTACCACC TTCCCCGTCG
GGACCCAGGT TTTGTAAGCG
GCAAGACCAG GACAACGCAG
TGGCGACTAC CTAGATGTGG
CATTATCTGC GACGOGTTGC
CCTTGCCTAC GAACGCCACC
CACATGCGAG CCCAACCCGC
TGCCACCTAT CACATCTTTT
CAGCCGAGCG GACARGCAGC

AAGTCARATT ATCGGTACCT

TGAGGACTAC CACGCCCACG
GGAGCTTACC GCCTGCGTCR
CARRGCCCGC CAAGAGTTTC
CGGCGAGGAG CTCAACCCAA
CCTTGCTTCC CAGGATGGCA
AGGAGGAATA CTGGGACAGT
TGGAAGACTG GGAGAGCCTA
CACCGTCACC CTCGGTCGCA
GCATGGCTAC AACCTCCGCT
GTAGATGGGA CACCACTGGA
ARGAGCAACA ACAGCGCCAAR
CTTGCTTGCA AGACTGTGGS

FIGURE 21
(SHEET 8)
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GAGACGACGT
ARGAGCGCAG
TATTCTCACC
GCCTCAACTT
TCCRAARACTG
TGGCCTTGCG
TCTTTGAGGS
GCGAAAATGA
CCGTACTARAR
CCAAGGTCAT
GGGATGCAAA
TAGCGCGCTG
TGGCCGCAGT
AGATGCAGCG
AGGCCTGCAA
ACGARARACCG
ACTACGTCCG
TTTGGCAGCA
ACTTGAAGGA
TCATTTTCCC
ARAGCATGTT
CCTGCTGTGC
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CTCATCTGCT GCCTARAGCG
CTACACCCAA ACARTGATGG
CTTACAGTAT GATTAAATGA
CGCTTTTTIG TGCGTGCTCC
CAGCCTTCAC AGTCTATTTG
TCACTGTGGT CATCGCCTTT
TCAGACACCA TCCCCAGTAC

ACGGCGTGGC CTTCCCCCGT
GCACCGGCGG CAGCGGCAGC
GATAGCAAGA CTCTGACAAA
BCGCTGCGTC TGGCGCCCAA
CCCACTCTGT ATGCTATATT
ARCAGGTCTC TGCGATCCCT
CGGCGCACGC TGGAAGACGC
GACTAGTTTC GCGCOCTTTC
CACCCGGCGC CAGCACCTGT
ATGTGGAGTT ACCAGCCACA
CGAATAAACT ACATGAGCGC
CACCGARACC GAATTCTCTT
AATCCCCGTA GTTGGCCCGC
GTACTTCCCA GAGACGCCCA

TATAATAAAT ACAGAARTTA
CGTCTTCACC CGCCCARGCA
CTCTGTGATT TACAACAGTT
GCTCAGCTAC TCCATCAGAA
GTCACCGGCC GCTGCACCAC
CCTCAATAAC TCTGTTTACC

FIGURE 21
(SHEET 9)

3 oty

ARCATCCTGC
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GAGGCLGGCA
AAGTCAAACA
GTGGCTGCCG
COGCTAACCG
GARGGAAAGC
ACTATCACTG
GAGCCCATTT
ACAGACGACC
TCCTTGCARA
AATGTAGCAG
TATCCGTTTG
AACTCAGCCC
AACAATTCCA
ACAGCCATAG

ACAAATCCCC TCAAAA

GTTCCTAAAC
AAARATAATG
AATGCAGAGA
GCTACAGTTT
AGTGCTCATC
GACCCAGAAT
GCTGTTGGAT
AGTARCATTG

ATTACACTAA A

CCTCCAATGG
ACCTTACCTC
TAARCCTGGA
CCGCACCTCT
TGCACGACTC
TAGCCCTGCA
CCTCACCCCC
ATACACAAAR
TAAACACTTT
CTAARGTTAC
GAGGACTAAG
ATGCTCAAAR
ACAACTTGGA

TCAGTGATAT
GCCTACATGS
GCGCGARTAR
TCCTCAGCGA
CGCACCCTGA

AAAATCCCRC

TTCTGCTGAT
ATATATCATG
ATCTTITCCGA
TAGCCCTAGC
ACCCARCTTT
TCCCAGCCAA

CGCCTGCTAG

CCAAAATGTA
AATATCTGCA
AATGGTCGCG
CAARCTTAGC
ARCATCAGGC
TCTAACTACT
TGGAAAACTA
GACCGTAGCA
TGGAGCCTTG
GATTGATICT
CCAACTARAT
TATTAACTAC
GGTTAACCTA
AGGAGATGGG
ARTTGGCCAT
CCTTAGTTTT
TTTGTGGACC

AGTGCARGGC

FIGURE

TATTTGCACC
CAGATTCACT
AGCCTGGTTA
TATATATCCC
CCcCeseaeee
TCAGCCTCGC
AGATGACTGA
ARAGACGCAG
ACTTGCACCA
ACAGTAATAC
TGGTCATGGT
GCATTCACTC
GTCTCAAAGA
ARATCAGTTA
CTCTGGTATT

AGCACTGCCA
CTTGRATTTG
GGCCTAGAAT
GACAGCACAG
ACACCAGCTC
GTCTTAARCAA
AGTTTGGCTC
AATGGAGTGC
GATCTTACTG
TATCCAAAAT
GGAGACARAR
GACRCAACTC
ATTAATGARA
ATCGTTIGTG
TTCATTCAGT
AACTCACAGA
CCTTTCTCCC
TGTTATATTC
CCCGGGCAGT
AACTTGCGGT
ATAATCGTIGC
CCGCCGCTCC
CGCCCGCAGC
ATCAGCACAG
GCTGTATCCA

21

(SHEET 10)
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GTGTGACTAT
CACAARGGCAA
GCCTTATACT
GACAGGGCCC
TTTACTIGTT
AGGGGTTGAT
GTTCRCCTAA
TTGATTICARA
GTGCCATTAC
CATCTCCTAA
AATGTGGCAG
CAATATCTGG
TACTAARCAA
AARGGCACAGC
CTCACGGTAA
CTARRCCTGT
CAAGTGCATA
TATTTGCCAC
TTATGTTTCA
AGTATAGCCC
ACCCTAGTAT
CGGCTGGCCT
CACACGATTT
TCACTTAAGT
TGCTTAACGG
ATCRGGATAG
GTCCTGCAGG
ATARGGCGCC
TAACTGCAGC
AARGCTCATGG
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TGGCTTCGGG TTCTATGTAR
CAGAATAAGC CACACCCAGC
CGGGAAGAGC TGGARGARCC
AAATGAAGAT CTATTAAGTG
AAAGAACAGA TRATGGCATT
CTCACGTCCA AGTGGACGTA
CCAGCACCTT CAACCATGCC
AGCARATCCC GARTATTAAG
TTCARGCCTCA AGCAGCGAAT
GATTCARARG CGGAACATTA
GCTGAACATA ATCGTGCAGG

ATAGGAGGTA TAACAAARTT
TGCCTAGGCA ARATAGCACC
CCTAACAGTC AGCCTTACCA
GCACCAGCTC AATCAGTCAC
ACTAAAAAAT GACGTAACGG
CTACGCCCAG ARACGARAGC
CCCACGTTAC GTAACTTCCC
CCGCCCTAAA ACCTACGICA
ACCCCCTCAT TATCATATTG

ATTATGACAC
CATGGGCGGC
AARRGAAAGC
CACAGAAAAA
ATARAATAAC
CTTATAAGCA
TGATTAAAAA
GTARACACAT
ARTACATACC
AATAGGAGAG
CTCCCGCTCC
GTAARAAAGA
AGTGTARAAA
TTARARGTCCA
CAARAARCCC
ATTTTAAGAA
CCCGCCCOGT
GCTTCARTCC

TCCACTCTCT
GCGCCGCTGC
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ARAACCCTCC
ACAGCGGCAG
ACTCGACACG
TATATATAGG
GCACGOGAAC
CTTCCGTTTT
ACAAGTTACT
CACARACTCC
TGATG
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XDl 33582 bp DNA SYN

DEFINITION KD1

ACCESSION
KBYWORDS
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AUTHORS
JOURNAL

FEATURES

cDs

Unclaesified.

1 (bases 1 to 33592)
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Location/Qualifiers
1..33582
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/product="KD1"
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961
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1381

1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401

CATCATCAAT AATATACCTT ATTTTGGATT GARGCCAATA
TTGTGACGTG GCGCGGGGCG TGGGAALGGG GOGGATGACG
GATGTTGCAA GTGTGGOGGA ACACATGTAA GCGACGGATG
GTGTGCGCCG GTGTACACAG GAAGTGACAA TTTTCGCGCG
TAAATTTGEG CGTAACCGAG TAAGATTTGG CCATTTTCGC
AGTGAAATCT GAATAATTTT GTGTTACTCA TAGCGCGTAA
GACTTTGACC GTTTACGTGG AGACTCGCCC AGGTGTTTIT
CGGGTCAAAG TTGGCGTTTT ATTATTATAG TCRGCTGACG
TGAGTTCCTC RAGAGGCCAC TCTTGAGTGC CAGCGAGTAG
TCCGACACCG GGACTGAAAA TGAGACATGA GGTACTGGCT
CCATTTTGAAR CCACCTACCC TTCACGAACT GTATGATTTA
TCCCAACGAG GAGGCGGTTT CGCAGATTTT TCCCGACTCT
AGGGATTGAC TTACTCACTT TTCCGCCGGC GCCCGSTTCT
CCGGCAGCCC GAGCABCCGG AGCAGRGAGC CTTGGGTCCG
TCOCACCCAGT GACGACGAGG ATGAAGAGGG TGAGGAGTTT
CCCCGGGCAC GGTTGCAGGT CTTGTCATTA TCACCGGAGG
TATGTGTTCG CTTTGCTATA TGAGGACCTG TGGCATGTTT
ATGGGCAGTG GGTGATAGAG TGGTGGGTTT GGTGTGGTAA
GTTTTGTGGT TTAAAGAATT TTGTATTGTG ATTTTTTTAA
GAGCCTGAGC CCGAGCCAGA ACCGGAGCCT GCRAGACCTA
CCTGCTATCC TGAGACGCCC GACATCACCT GTGTCTAGAG
AGCTGTGACT CCGGTCCTTC TAACACACCT CCTGAGATAC
CCCATTAAAC CAGTTGCCGT GAGAGTTGGT GGGCGTCGCC
GACTTGCTTA ACGAGCCTGG GCAACCTTIG GACTTGAGCT
GGTGTARACC TGTGATTGCG TGTGTGGTTA ACGCCTTTGT
AGTTTAATAA AGGGTGAGAT AATGTTTAAC TTGCATGGCG

TAATGACCAG ACACCGTCCT GAGTGTATTA CTTTTCAACA
ATGAGCTTGA TCTGCTGGCG CAGAAGTATT CCATAGAGCA
AGCCAGGGAGA TGATTTTGAG GAGGCTATTA GGGTATATGC

FIGURE 22
(SHEET 1) Sql(eb
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TGATAATGAG
TAGTAGTGTG
TGGCAARAGT
GTTTTAGGCG
GGGAAAACTG
TATTTGTCTA
CTCAGGTGTT
TGTAGTGTAT
AGTTTTCTCC
GATARATCTTC
GACGTGACGG
GTARTGTTGG
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ATTGCAAGTA
ACGGGGCCGA
ATATGTGGCC

ACCAGCCTGT
GCACCCGCGC
GGCGTGGCTT
GTTTTGCAGC
CATATTTGAC

CARGATCAGC
GGTGGAGATA
GGGGGTGCTT
TAGCGGTACG
GTTTAACAAT
CTGCTGCTGG
CTTTGAAAGG
GGCCTCCGAC
GGTATGTGGC
TCACCTGCTG
GCATAACATA
TTACCAATGC
GAACCTGAAC
GACCCGCACC
GATGCTGGAT
TGAGTTTGGC
ARGGGTGGGA
AGCCGCCGCC
AACGCGCATG
TCGCCCCGTC

CATATCTCCT
TCCAGACGGG
GTCACGGTGA
CTGCTGGTGC
ATGGTGTCAT
GAGGCGCCGC
ACCGATTCCG
AGCCAGGTGA
CGTTTCTTAC
GTGTCCCCGT
TATAGAAACT
AAGTGGGAGG
CACATGTCGC

FIGURE 22

CCGGTGCACT
ACGCCCTTGT
CGGGCGGCGG
ATGAGATCGT
ATGGTTCCAT
AGTTCAGATG
GGGGAGATCA
GGCCCGTAAR
TCATCCCTGA
ACCAAATCCG
TTTTTCAACG
TCCAGGCGGT
CGTTTCGOGG
CCAGGGTCAT
AGGGGTGCGC
TGAAGCGCTG
AGTCCAGCCC
ACGAGGGGCA
GGGAGTAGGC
GCTCTGGCCG
CTCTGGTTTC
ATACAGACTT
CGGACCACTC
GGTAGCGGETC
CCTCTTCGGC

(SHEET 2)

ATATCAGGAA
ATAGGGTGGC
GGGTGGTTAT
CCAATACCAA
AAGCCTGGAC
TGTGTCGCCC
GTATCCTGTC
TCATGCTAGT
ACAGGGCCTC
ACGTAGCCAG
GTTCCTTGCA
ACACTAAGAT
ACATGACCAT
CCTGCGAGTG
AGCTGAGGCC
AAGATACAGA
ARGGTGGGGG
CCARCTCGTT
CCGGGGTACG
ACTCTACTAC
CCGCCGCTTC
GCCCGCTTGC
TTTTGGCACA
ATCTGCGCCA
TAAATAAARA
TAGGGGTTTT
GTATTTTTTIC
CGTCTCTGGG
TGATCCAGTC
TGATTGCCAG
GCATACGTGG
CCATATCCCT
TGGGAAATTT
GACCTCCAAG
CCTGGGCGAA
CATAGGCCAT
CCGGCCCAGG
GGGGGATCAT
GCTGGGAAGA
TCACACCTAT
GCAGGGGGGC
CCAGAAGGCG
GTTTGAGACC
CCCACAGCTC
GTTGGGGCGG
GTCTTTCCAC
TCCGGGCTGC
CCGGTCTTCG
CTCCGOGGCG
GTGCAGACTT
ATCCGCGCCG
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ACCAGACTCT
GCGOGLGCGE
CAGGRCGTGG
GTGGAGGTAG
GTAGCAGGAG
GGGCAGGCCC
GGATATGAGA
CCGGGGATTC
GTCATGTAGC
ATTTTCCATG
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ATTTCTGGGA
AGCATGATAA
AGGTTTACTG
CACGGTGTAA

GCTTCAATTA
TCCAGGGTGC
GCTGTGATTA
ACCTGCTCGG
AAGGCCTGGC

CCCGAGAGCA
AAGATGCTGA
CATATTAGGA

GAAATGTGTG
TTTTGTATCT
ATTGTGAGCT
ATGGGCTCCA
GAGACCGTGT
GCCACCGCCC
GCTTCCCGTT
TTGACCCGGG
GCCCTGARGG
GTTTGGATTT
TRGGCCCGGG
TAAAGGTGAC
CACCACTGCA
CGCTGGGCGT
TTGGTGTAAG
ATGTTGTGCA
TTAGARGGAR
CATTCGTCCA
GGATCACTAA
CGCOGGGCGGA
CCCTCACAGA
GGGGCGATGA
CTGAGCAGCT
ARCTGGTAGT
AGCATGTCCC
AGCGATAGCA
GGCATGCTTT
TCTACGGCAT
ACGGCAGTAG
TCCTCGTCAG

GGGTGCGCTT
CGGCCAGGTA
AGAGCTTGGG
AGACGGTCTC
TTCCCCCATG
CGGTGACGAR
GTGTTCCGCG
AGGCCAGCAC
CTCGCTCCAG
TAGTAGGTATA
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GGCCACGTGA
CTCACTCTCT
AAAAGCGGGC
ATTCACCTGG
AARTCTTTTTG
GGCGATGGAG
TAGCTGCACG
GGGCACCAGG
TACCTCTCCG
TGGCGATAGG
GGGCAGCAGG
CCATGCGCGG
GTGGGTGAGC
‘TATTCCAAGA
TAGTTCGTGC
TCGGARGACT
GACGTTGAAG
GCGCAGCTTG
TTCCTTGATG
AAACTCTTCG
AGARGCCTAGC
TAGCGCGTAT
GACCATGACT
GAGCARARRG
GARGAGTATC
CTCGGAACGG
GTGGCCCACA
ARGTTCCTCG

GOGTTGAGGC
GCGCGCATGA
CGCAGGCGCT
ATAACCCAGC
GCCTCGTAGA
TCCTCCTCCA
ACAGGGGCCT

CCGGGTGTTC
TCCGCATCGC
ATGACTTCTG
CCCGCGGTGA
TTGTCAAGCT
COGCAGGGTTT
TATTCGCGCG
TGCACGCGCC
CGTAGGCGCT
GGGTCTAGCT
CGCGCGTCGA
GCGGCAAGCG
GCGGAGGCGT
TATGTAGGGT
GAGGGAGCGA
ATCTGCCTGA
CTGGCGTCTG
TTGACCAGCT
ATGTCATACT
CGGTCTTTCC
ATGTAGAACT
GCCTGCGCGG
TTGAGGTACT
TCCGTGCGCT
TTTCCCGCGC
TTGTTAATTA
ATGTAAAGTT
TAGGTGAGCT
GGGTTGGAAG
CGARAGGTCC
AGCGGGTCTT
ACTAGAGGCT
AAGGCCCCCA
GGATGCGAGC
ATGTGGTGAA
CGTGCGCAGT
CCGCGCACAA
TCTTCTACTT

TGATACCTAA
CCCCGCGGCG
GATGCATCTA
CCGGGAGAGG
GTAGGTTGCT
TGARGACGAC

AGTAGTCTAT
CGCGCTCGTA
ACATGCCGCA
AGCATCTTCC
GGAGGTCGGG
AGATGGCATG
TGAGACCTAC
CGBCGGTGAC
TATCCTGTCC
AGTACTCTTG
GGTTGACGGC
CCTTCCGGAG
GGTATTTGARR
TTTTGGAARCG
GAGGCATAAA
CCTGGBCGGC
CCARGARGCG
CTTCAGGGGA
CGACGARTGA
TAAACTGGCG
GTTCCCARGCG
CATCTCCGCC
TCCRAGTATA
CGATCGGGRA
AGTAGAAGTC
ACTGGCAGCG
GGARAGCAGAG
CGGCTGCTTG
CGCCGCGCGA
CGCGCAGATG
CCTGCAGGTT

GAGATTGAGC
GTTGAGGGTG
GGATTCGTTG
GAAGTTGAAA
GAGCTCGGCG
TTCAATCTCC

GCTATAAARG
GGCCAGCTGT
GTCAGTTTCC
GGTGGCCGCA
CGACCCGTAG
GCGATCGGCG
CCATTCGGGR
GTGCAGGGTG
GCAGAGGCGG
CGGGGGGTCT
CTTGCATCCT

‘TRCCTCGCAT
CTGGTTGGTG
ACCGCGCGGL
CGOGGGCGAG
ACGTCGGCGC
ACGACGCGGC
AGCTTGAGCC

FIGURE 22

(SHEET 3)

bfet,

AGGTTCGCGG
ACCAGCATGA
TCGTAGGTGA
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TCTGGCGGCA
ACARRGCGCT
TTCTCGCGGG
GGGCTGCCAT
ACTCCGCCGC
ARGGCGTCTA
CGGCGGTCGG
TTGAGACGGC
AGGCGGTCGG
TGCATGAGCC
TCTATCGCTG
GTGACCCCGA
AATATGGCCT
TGGTATGCGC
TGGTGACCCG
ACGTAGTCGT
TGGCGGTAGA
AGGCGATGAT
GCGCGCGGAA
GTCGGGACGC
GAGCCTGTRA
GGACGACCGG
CGCGTGTCGA
TCCAGGCGCG
GTTAGGCTGG
CAAGGGTTGA

GGGGTTTGCC
GCCCCTTTIT
GCAGCGGCAA
GTCAGGAGGG
GCGCCGGGCC
GCCCTCTCCT

GGTTCGAGCC
ACCCAGGTGT
GCGGCTGLTG
AAAGCGARAG
GTCGCGGGAC
TCCCCGTCAT
TGCTTTTCCC
GAGCAAGAGC
GCGACATCCG
CGGCACTACC
GAGOGGTACC

GCCGCGGCAG
ARRGTTCCAC
GGAGGACTTT
CGCCGACCTG
CTTTAACAAC

AACCTGTTTC
GCAGGGCGCG
GAGCCCGACG
GTAACCGCAT
CACGTGCGTA

TTCCGTGCTC
CCGTATCCGG
GCGACGTCAG
CGCTAGCTTT
CATTAAGTGG
CCCCGGTTCG
GCAAGACCCC
AGATGCATCC
AGCGGCAGAC
CGGTTGACGC

FIGURE 22
(SHEET 4)

3t

CAGATGOGCC
CCCTCCCCTC
GGTGATTACG
GGCCYGGCGC
GATACGCGTG
CCCGAGGEAGA
CGCGAGCGGT
GCGCOGCGCAC
GRGATTAACT
GTGGCTATAG
AGCAAGCCGC
TTCAGGGATG
ARCATCCTGC
GCCATCARCT
CCTTACGTTC
ARGGTGCTTA
GTGAGCGTGA
GCCCTAGCTG
GACCTGCGCT
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ATGGTGACTG
ACCAGTAGAC
CTGTGGGGGS
AACTCGCGCC
GACACATACC
GACGAGCATA
GGCAGCCTGG
TTGCACAGTT
CTTARCCTGA
ATGGARCCGG
CATCGCGCGG
CTACCGCCCC
CTCTGGGACG
CAACAGCGCG
TTGTCCGATC
ATAGGGTCTC
CTAAACARCT
AACGGGATAG
AGGGACGTGC
CTGGTGTGGEG
GGCAACCCGT
ATGATGCAAA
CCCTTAGTAT
TGGTGAGCGC
CGCCGTTTGT
CTGAGTTGGC

AGACACCGCA
AAGGCCTGCA
TGCGGGCTCC
TGTTGCTGCT
TAGGTCACTT

ARGTGAGGTG
GACCGTAAAC
CACAGGCGAC
GCTARTAGCG
GCTGACACTG
GATTACARGT
AAACTACCTG
GGAGGAGOGC
GGTAACGCCC
CTCAARCCGG
CCCCGAGTAT
CACCGGGGGA
CAGCGTGTTT
GGCGGCGCTG
GGCCOCGTGG
TOGCACCACC
GCOGCAGCGC
GGACAAGATG
CCCGCCCACC
CTCGGCAGAC
TCGCCCCAGG
CACCAAGGCC
GCGATGTATG
GOGGCGGCGC
TACCTGOGGC
GACACCACCC
CAGAACGACC

TACCAGTCTG

TGGACTTCAC
AGGAGGGCTT
ATGTGGACGC
GCGGCAGCAA
TGCAGCCGGT
CTGAGGAGAR
CCGAGGTCGA
ARCGCAGTTA
TTGCATACAR
CTGACGTAAC
COGTGACCTT
TGCCCGTGCA
AGTTTACCTC
CGCCAGCCCC
CGCTACCGCT
GCCGCACCTG
GCCGCACTTT
GCCTGCGCTT
TGCGCGTGCG
GCACCACCGT
CGCCGCCACC
GCTATGCTAR
GCACTGCCGC

FIGURE 22
(SHEET 5)

3¢ ket
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TGCTTAACCG
CCGCGGGTAT
CGGCCATTAG
TTAGCGGCCT
ACTACTTAGA
CCAAGCGCAA
CGAAGAAGGA
AAGATGATGA
GACGGGTACA
TCTTTACGCC
GCGACGAGGA
GGCATARGGA
CCGTAACACT
AGCGCGAGTC
TGGARGATGT
GGCCAATCAA
CTACCAGTAG
TTGCCTCAGC
CTACGGAGGT
GTTCGAGGAA
TTGCGCCTAC
GARCGCCGAAC
CGATTTCCGT
GCTACCACCC
CCTGCCGCCT
TGGCCGGCCA
CGCACCGTCG
TTGGCGCCGT
CAAGTTGCAT
TAACTATTTT
CGCCCGTTCA
AGCTGGGGCT
AGCARGGCCT

ACCGGCCGAC
CCCCCCAGGT
CRGGGTCGCA
GTGCGCACCC
TGTATGTATC
GAGATGCTCC
TACARGCCCC
GACGACGAGG
CGACGCGTAA
TCCACCCGCA
CAGGCCAACG
TTGCCGCTGG
CTGCCCGCGC
GCACCCACCG
ATGACCGTGG
CCGGGACTGG
GCCACCGCCA
GCCGCGETGC
CCGTGGATGT
GCCAGCGCGC
CGTGGCTACA
ACCCGCCGCC
GCTCGCGARG
TAARAGCCGG
GTGCCGGGAT
GGCGGCATGC
GGTATCCTGC
GCATCCGTGG
CAAAATARRA
AGACATCAARC
GCAAGATATC
CGGCATTAARA
CRCAGGCCAG
TGGCCTGGCC
GATTARCAGT
AGTGTCTCCA
GACGCAAATA
CCGTCCCATC
CCTGCCTCCC

GCCCCCCaCa
CAGCGGCGGC
AGGTCATCGC

GOGTGCAGAC
CAGAGGGCAT
AGGCGGTCGC
TTCGCGITIC
TACTGCCCGA
CCTACCGCCC
GCCGTCGCCG
GAGGCAGGAC

FIGURE 22

(SHEET 6)
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GOGGGCCGCT
AGCGGCCGCC
GTATTGGGTG
CAACTAGATT
GGCGCGCAAC
GCCGGAGATC
GCGGGTCARA
GCACGCTACC
GCGACCCGGC
CGTGTATGAT
GGAGTTTGCC
CCCAACACCT
CGAAGAAARG
GGTACCCARG
GGAGCCCGAG
CGTGGACCTT
GGAGACACAR
TGOGGCCGCG
AGCCCCCOGG
ATATGCCCTA
CAGAAGACGA
TCGCCAGCLCC
CCTGGTGCTG
TCTTGCAGAT
ARTGCACCGT
CCARCCGGCGG
TCCACTGATC
GCAGAGACAC
CTCACGCTCG
TGGCCCCGCG
ATATGAGCGG
CCACCGTTAA
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GAACTATGGC
AGAGCAAAART
GGACCTGGCC
CGTAGAGGAG
TCOGCGCCCC
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GCGGCTGGGEC
ACCCTTATTA
ACACCTTTAA
GCCTGCTTAC
TTGCCCAGTG
TTGGCTACCA
GARACTTCCA
AGGTGGGCAT
TGCGCGAAGG
TTGACAGCAT
CCAGTAACTT
ACTCCGCCCA
TTTATGTTIT
TCGAAACCGT
AGCAACATCA
CAAAGATCTT
TGTTTCTCCA
CGTACACTGG
CTTTGGCTTT
GCGCCGTAGC
AARGCGTACAG
CTTTGCCAAC
GGTACCCARC
ACAGCTCTAC
TAGGAGCGCC
TTTCARTAAR
TGCCGTCTGC
CAGGGACACG
CGGCAGCTCG
GTCGRGCGCC
ATACACAGGS
GCTCTTGTCG
CAACTTTGGT
CCGTAGTGGC
AAARGCCTTG
GCAAGACTTG
GTCGGTGTTG

CCTACACCAR
ACAGGCCTAC
TACCCAGARA
TATGTCCATG
CGCGCTAGAC
GTTTGAAGTC
GTACCTGCGC
ACARCAGCTG

AAAGTGGTAT
ATGCCCACTA
AGGCCTAARTT
GGTAATATGG
GACAGAARACA
TACTTTTCTA

ACAGAGACTC
GCTACAGAAT
AATCTAAATG
GACAAGCTAA
TACATGAACA
CGCTGGTCCC
CTGCGCTACC
CCTCAGAAGT

GCCCACAACA

TGTACAGTGA
TTAAGGARGG
ACATTGCTTT
GTGTTCTGGC
CAGAGCTTTC
TGTGGAATCA
CTGARGATGA
‘TTACCAAGGT
TTTCAGATAA
CCAACCTGTG
AGTACAGTCC
AGCGARGTGGT
TTGACTATAT
GCTCAATGTT
TCTTTGCCAT
GGAAGGATGT
CCAGCATTAR
CCGCCTCCAC
ATCTCICCGC
CCATCCCCTC
AGGARACCCC
CCTACCTAGA
ACICTTCTGT
AGCGCTCAGT
‘TCCTGGTACA
GCTACAAGGA
TGGATGATAC
CTGGATTTGT
TCCCCTATCC
GCGATCGCAC
CAGACCTGGG
AGGTGGATCC
TCCGTGTGCA
CGGCCGGCAR
CTCCAGTGAG
GGGCACCTAT
AGTCAATACG
GCACTCAAAR
GGTTTACCAG
CCGCTGTATA
TGGACTATTC
TCACAACCCC
GGTACAGCCC
GCCCTACTTC
AAACATGTAR
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AGATGTAGAT

CATGGACGAG
CCGGCCGCAC
CGCCACAACA
CAGGARACTGA
GACAAGCGCT
GCCGGTCGCG
ACATGCTACC
TTTGAGTACG
ACGCTGGAAA
TGCTGCATGT
ACCATGAARCC
ACCCTGCGTC
CGCAGCCACA
ARARTAATGTA
TGATTATTTA
GCATCGCTAT
AACTCAGGCA
ATCACCAACG
CCCTGCGCGC
TGGTGCACGC
TTGCTCAGGG
GGCTTTGAGT
TTAGGATACA
CCTTCAGAGR
TCGTGCACGC
TTCTTCACGA
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GCTAGACTGC

GCAGCGGTGC
AAACGACTGC
GGTGAAGGTC
CAGAGCTTCC
GTACTTGTCC
CACACTCAGC

CYTACCTCCT
CGCCACATCT

GGTCGATGGC
GTCCTCGGAC

CGCCGCOGGC

TCCTTCAGCG
TTTATCATAR
AGCCACAACG
AGGTACGCCT
AGCTGCAACC
ACTTGGTCAG
ATCAGCGCGC
GGGTTCATCA
CGCATACCAC
TTGCCATGCT
TCTCTTTCTT
GARGGGCGCT
CGCGGGCTGG
TCGATAQGCC
GGGGACGACA
GTGGTTTCGC
ATCATGGAGT
GCCTCCACCG
GARGGAGGAARG
TCAGTACCAA
GTCGGGCGGG
AAGCATCTGC
CCCCTCGCCA
CCCCCCAARC
GTATTTGCCG
CCCCTATCCT
GCTGTCATAC
CGCGACGAGA
TCTGGAGTGT
ATCGAGGTCA
GTCATGAGTG
GAACAARCAG
ACGCGCGAGC
RCCGTGGAGC
GAGGARACAT
RACGTGGAGC
CARRACGTGC
GTTTACTTAT
GAGGAGTGCA
ACGGCCTTCA

ACTGCCCGTT

CGCGCTGCCC
TGCTTCCOGTG
CGCAGCCCCT
GCAGGAATCG
CGCGGTGCTC
GCAGTAGTTT
GOGCAGCCTC
CCOGTAATTTC
GCGCCACTGG
TGATTAGCAC
CCTCGCTGTC
TCTTTTTCTT
GTGTGCGCGG
GCCTCATCCG
CGTCCTCCAT
GCTGCTCCTC
CRAGTCGAGAA
ATGCCGCCAA
TGATTATCGA
CAGAGGATAR
GGGACGAARG
AGCGCCAGTG
TAGCGGATGT
GCCAAGARRA
TGCCAGAGGT
GCCGTGCCAA

TTCATTCCAC
TTCTATGCTA
ACCTCAAGGA
ACGAGCGCTC
CCCTGCARCA
TTATCCTAGA
TGCCCATTAA
TAGCCAACTA
TGGAGTGTCA

GTTTTCGCTC
TAGACACTTA
GGGCTCGTGA
CCCCATCATC
CTCGTTCAGC
GAAGTTCGCC
CATGCCCTTC
ACTTTCCGCT
GTCGTCTTCA
CGGTGGGTIG
CACGATTACC
CTTGGGCGCA
CACCAGCGCG
CTTTTTTGGG
GGTTGGGGGA
TTCCCGACTG
GARGGACAGC
CGCGCCTACC
GCAGGACCCA
AAAGCAAGAC
GCATGGCGAC
CGCCATTATC
CAGCCTTGCC
CGGCACATGC
GCTTGCCACC
COGCAGCCGA
CTCGCTCARC
AAACGCTCTG
CGAGGGTGAC
CTACCCGGCA
GCGCCGTGCG
ACCCGCAGTT
GGAGGAGCGA
GCAGCGGTTC
CTTTCGACAG
GGTCTCCTAC
GCTCAAGGGC
CACCTGGCRAG
GCTGCAGAAA

AGCTGCTTAA CGRAAGTCAR

AAAAGTCCGC
GCARATTTGT
GCCCGCCAAA
‘TGCARGCCAT
TGGACCCCCA
AGCAGCCGCG
CCACCCRCGG

KFIGURE
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GTCACATCCAR
AGCTCGCCTT
TGCTTGTAGG
GTCACARRGG
CAGGTCTTGC
TTTAGATCGT
TCCCACGCAG
TCGCTGGGCT
TTCAGCCGCC
CTGAARCCCA
TCTGGTGATG
ATGGCCAAAT
TCTTGTGATG
GGCGCCOGGG
CGTCGCOGCCE
GCCATTTCCT
CTARCCGCCC
ACCTTCCCCG
GGTTTTGTAR
CAGGACAACG
TACCTAGATG
TGCGACGCGT
TACGRACGCC
GAGCCCAACC
TATCACATCT
GCGGACAAGC
GAAGTGCCAA
CAACAGGAAA
ARCGCGCGCC
CTTRRCCTAC
CAGCCCCTGG
GGCGACGAGC
CGCAARCTAA
TTTGCTGACC
GGCTACGTAC
CTTGGAATTT
GAGGCGCGCC
ACGGCCATGG
CTGCTAARGC
CACCTGGCGG
GACTTCACCA
ATCTTGCCCG
TGCCCTCCGC
CACTCTGACA
ARCCTATGCA
ATTATCGGTA
TTGAAARCTCA
TACCACGCCC
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CCGGTAAGTC
GCTCATGGCG
TCTCCTTCAC
TGCATTACTA
ACAGCAGCGG
AAATCCACAG
GTATCGACCC
AGCAGGGGCC
AGCTGCCTCGT
CTCTTCAGTA
TAAGCGCGAA
GCCATTATGA
CTTGCGGCTG
CACATGATAT
GCGGCTATTA
GTGTACCAGG

AACTACGTCA TCTCCAGCGG

ACACCCAAAC AATGATGGAA
‘TACAGTATGA TTAAATGAGA
CCTTGCCCTC CTCCCAGCTC
ATCTARATGG AATGTCAGTT
TGTTGCRGAT GAARGCGOGCA
ACACGGAAAC CGGTCCTCCA
GGTTTCAAGA GAGTCCCCCT
CCAATGGCAT GCTTGCGCTC
TTACCTCCCA AAATGTAACC
ACCTGGAAAT ATCTGCACCC

CCCAAGAGCA
TIGCTTGCTT
ATCACGGCGT
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CCTAAACTAG
AATAATGATA
GCAGAGAAAG
ACAGTTTCAG
GCTCATCTTA

GAACTGGCCT
AGCTAACTTT
ATGCTARACT
TTTTGGCTGT
TTATARGATT

CCAGAATATT GGAACTTTAG

GTTGGATTTA
AACATTGTCA
ACACTAAARCG
TCATGGGACT
TTTTCATACA
TCAATTGCAG
CTTATACAGR
TCCCTCCCAA
ATCATGGGTA
ACGCTCATCA
CAGCTGCTGA
AGTCCACGCC
CAGCAGCGCG
AGTGGTCTCC
ACAGCAGCGC
ATTGTTCAAR
ACCCACGTGG
GCTGGACATA
ARACCTCTGA
CCCGCCGGCT
CTCGTAACCA
GTGCATACAC
AACCCATTCC
GTTGTGCATT
GOGGGTTTCT
CCGAGATCGT
‘TGAAGCAAAR
ATCGCTCTGT
CTTCGGGTTC
ARTAAGCCAC
GAAGAGCTGG
TGAAGRTCTA
GAACAGATAAR
RCGTCCAAGT
GCACCTTCAR
RAATCCCGAA
AGCCTCARGC
TCAAAAGCGG
GAACATAATC
CAAAAGAACC
CGATGTAAGC
GGCAARGCCT
GTAAGCTCCOG
TTCTGCATAA
CAACRGGAAR
AARAARACTG
TCATARTGTA
CCGARRTAGC
GGAGGTATAA
CTAGGCAAAR
AACAGTCAGC

TGCCTAACCT
GTCAAGTTTA
GTACACAGGA
GGTCTGGCCA
TTGCCCAAGA
AAAATTTCAR
TCACCGTACC
CACACAGAGT
RACAGACATAT
GTGATATTAA
GCCACAGGCT
TACATGGGGG
CGAATARACT
TCAGCGATGA
ACCCTGATCT
ATCCCACAGT
CCATCATACC
AACATTACCT
TTAARCATGG
ATACACTGCA
TGGATCATCA
TTCCTCAGGAR
TGAATCAGCG
GTCAAAGTGT
GTCTCARAAG
GTTGGTCGTA
CCAGGTGCGG
GTAGTAGTTIG
TATGTARRCT
ACCCAGCCAAR
AARGAACCATG
TTAAGTGAAC
TGGCATTTGT
GGACGTARAG
CCATGCCCAA
TATTAAGTCC
AGCGAATCAT
AARCATTARCA
GTGCAGGTCT
CACACTGATT
TTTGTTGCAT
CGOGCAARAR
GAACCACCAC
ACACARRATA
AACARCCCTT
GTCACCGTGA
AGACTCGGTA
CCGGGGGAAT
CAAAATTAAT
TAGCACCCTC
CTTACCAGTA

CRCTTARATC
GCAAGGCGCT
ACARGCGCAG
CTTTTGGCAT
CGCCATCCAC
GGGAACCGGG
TGCTCGTCAT
TTACAAGCTC

AGAAAARGAC
AARTAACARA
ATARGCATAA
TTARAARGCA
AACACATCAG
ACATACCCGC
AGGAGAGAAA
CCGCTCCAGA
ARARAGAARA

‘TATATTCCAC
GGGCAGCTCA
TTGCGGTTGC
ATCGTGCATC
COGCTCCGTC
CCGCAGCATA
AGCACAGTAA
GTATCCRAAG
GTAGATTAAG
GTTGTARTTC
CACCATCCTA
ACTGGAACAR
GATATCAATG
CTCCCGCGTT
ACTGCAGGGA
CAGCAGCGGA
ATCCCTACTG
AAATGGAACG
CAGATCTGCG
ACTCTCTCAA
CCGCTGCCCT
CGTTCTGCGA
TATTCCAARA
CCGGTGGCGT
ACARTGGCTT
TCAGGGTGAA
TCTCGCCACC
AARRTCTGCT
ATTCAGGTTC
GATCCCGTAG
GCGCGGCCAC
TACTCOGGAGC
ATAAAATGCA

AACACATARA
ACARCATACA
CCTATTAAAA

FIGURE 22
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CCATTACAGT
CTCCTAACTG
GTGGCAGTCA
TATCTGGAAC
‘TAAACARTTC
GCACAGCCTA
ACGGTAAARC
ARCCTGTAAC
GTGCATACTC
TTGCCACATC
TGTTTCAACG
ATAGCCCCAC
CTAGTATTCA
CTGGCCTTAA
ACGGTTTCCT
CTTAAGTTCA
TTAACGGGCG
AGGATAGGGC
CTGCAGGAAT
AGGOGCCTTG
CTGCAGCACA
CTCATGGCGG
TGGCGACCCC
ACCACCTCCC
AACCAGCTGG
TGACAGTGGA
TTGGCACARC
AGAACCATAT
AGACCTCGCA
TGATCCTCCA
TACGGAGTGC
CCGGACGTAG
TCTCCGGTCT
AGCATCCAGG
GATAACATCC
GTCACACACG
GATTATCCAA
GGTCARRCTC
CCARARGGCA
TCTCCTCTAT
TTCTCARTAT
CCAGAGCGCC
CTCACAGACC
GTCCCTTOGC
TTCCCCGCCA
TATGCTAACC
AGGTGCTGCT
GCTCATGCAG
TCTCAARCAT
ARCATTAGAA
GGCCATGCCG
CTCCTOGGTC
CGGTCAGTGC
ACAACATTAC
CACCTGAAAA
GCACTTCACA
AAACACCACT
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GTATGGTAGC
GCCGAGACAA
TCATATTICC
CGCCGCTTAG
CGCCCCCTGE
ACCACCGCAG
GGAGGAGCGG
AACCTCRARA
TACAGCCARA
AACGGCCCTC
ATCTCTAAGC
CTCCACCTTC
TGTATAAGAT
AGGGCCAGCT
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33241
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CCAGCTCAAT CAGTCACAGT GTAAAAAAGG GCCAAGTGCA GAGCGAGTAT ATATAGGACT
AARAAATGAC GTAACGGTTA AAGTCCACAA AAAACACCCA GAAAACCGCA CGCGAACCTA
CGCCCAGAAA CGAAAGCCAA ARAACCCACA ACTTCCTCAA ATCGTCACTT CCGTTTTCCC
ACGTTACGTA ACTTCCCATT TTAAGAAAAC TACAATTCCC AACACATACA AGTTACTCCG
CCCTAAAACC TACGTCACCC GCCCOGTTCC CACGCCCCGC GCCACGTCAC ARACTCCACC
CCCTCATTAT CATATTGGCT TCAATCCARA ATARGGTATA TTATTGATGA TG
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Locus KD3 34341 bp DNA SYN 06-FEB-1999
DEFINITION KD3
ACCESSION ¥D3

KEYWORDS .
SOURCE Unknown.
ORGANISM Unknown

Unclassified.
REFERBNCE 1 (bases 1 to 34341)
AUTHORS Self
JOURNAL  Unpublished.

FEATURES Location/Qualifiers
CDS 1..34341
/gene="KD3"
/product="KD3"
BASE COUNT 7951 a 9671 ¢ 9464 g 7255 t
ORIGIN

1 CATCATCART AATATACCTT ATTTTGGATT GAAGCCAATA TGATAATGAG GGGGTGGAGT

61 TTGTGACGTG GCGCGGGGCG TGGGAACGAG GCOGGGTGACG TAGTAGTGTG GCGGARGTGT
121 GATGTTGCAR GTGTGGOGGA ACACATGTAA GOGACGGATG TGGCAAAAGT GACGTTTTIC
181 GTGTGOGCCG GTGTACACAG GARGTGACAR TTTTCGCGCG GTTTTAGGCG GATGTTGTAG
241 TAAATTTGGG CGTAACCGAG TAAGATTTGG CCATTTTCGC GGGAAAACTG AATANGAGGA
301 AGTGAAATCT GAATARTTTT GTGTTACTCA TAGCGCGTAA TATTTGTCTA GGGCCGCGGG
361 GACTTTGACC GTTTACGTGG AGACTCGCCC AGGTGTTTTT CTCAGGTGTT TTCCGCSTTC
421 CGGGTCARAG TTGGCGTTTT ATTATTATAG TCAGCTGACG TGTAGTGTAT TTATACCCGG
481 TGAGTTCCTC ARGAGGCCAC TCTTGAGTGC CAGCGAGTAG AGTTTTCTCC TCCGAGCCGC
541 TCOGACACCG GGACTGAAAA TGAGACATGA GGTACTGGCT GATAATCTTC CACCTCCTAG
6§01 CCATTTTGAA CCACCTACCC TTCACGAACT GTATGATTTA GACGTGACGG CCCCCGARGA
661 TCCCAACGAG GAGGCGGTTT CGCAGATTIT TCCCGACTCT GTAATGTTGG CGGTGCAGGA
721 AGGGATTGAC TTACTCACTT TTCCGCCGGC GCCCGGTTCT CCGGAGCCGC CTCACCTTTC
781 CCGGCAGCCC GAGCAGCCGG AGCAGAGAGC CTTGGGTCCG GTTTGCCRCG AGGCTGGCTT
841 TCCACCCAGT GACGACGAGG ATGAAGAGGG TGAGGAGTTIT GTGTTAGATT ATGTGGAGCA
901 CCCCGGGCAC GGTTGCAGGT CTTGTCATTA TCACCGGAGG AATACGGGGG ACCCAGATAT
961 TATGTGTTCG CTTIGCTATA TGAGGACCTG TGGCATGTTT GTCTACAGTA AGTGAAAATT
1021 ATGGGCAGTG GGTGATAGAG TGGTGGGTTT GGTGTGGTAR TTTTTTTTTT AATTTTTACA
1081 GTTTTGTGGT TTARAGAATT TIGTATTGTG ATTTTTTTAA ARGGTCCTCT GTCTGARACCT
1141 GAGCCTGAGC CCGAGCCAGA ACCGGAGCCT GCAAGACCTA CCCGCCGTCC TARARTGGCG
1201 CCTGCTATCC TGAGACGCCC GACATCACCT GTGTCTAGAG AATGCAATAG TAGTACGGAT
1261 AGCTGTGACT CCGGTCCTTC TARCACACCT CCTGAGATAC ACCCGGTGGT CCCGCTGTGC
1321 CCCATTAAAC CAGTTGCCGT GAGAGTTGGT GGGCGTCGCC AGGCTGTGGA ATGTATCGAG
1381 GACTTGCTTA ACGAGCCTGG GCAACCTTTG GACTTGAGCT GTAAACGCCC CAGGCCATAR
1441 GGTGTAAACC TGTGATTGCG TGTGTGGTTA ACGCCTTIGT TTGCTGAATG AGTTGATGTA
1501 AGTTTAATAN AGGGTGAGAT AATGTTTAAC TTGCATGGCG TGTTAARATGG GGCGGGGCTT
1561 AAAGGGTATA TAATGCGCCG TGGGCTAATC TTGGTTACAT CTGACCTCAT GGAGGCTTGG
1621 GAGTGTTTGG ARGATTTITC TGCTGTGCGT AACTTGCTGG ARCAGAGCTC TAACAGTACC
1681 TCTTGGTTTT GGAGGTTTCT GTGGGGCTCA TCCCAGGCAAR AGTTAGTCTC CAGAARTTAAG
1741 GAGGATTACA AGTGGGARTT TGAAGAGCTT TTGAARTCCT GTGGTGAGCT GTTTGATTCT
1801 TTGAATCTGG GTCACCAGGC GCTTTTCCAA GARGARGGTCA TCAAGACTTT GGATTTTICC
1861 ACACCGGGGC GCGCTGCGGC TGCIGTTGCT TTTTTGAGTT TTATAAAGGA TAARTGGAGC
1921 GAAGARAACCC ATCTGAGCGG GGGGTACCTG CTGGATTTTC TGGCCATGCA TCTGTGGAGA
1981 GCGGTTGTGA GACACAAGAA TCGCCTGCTA CTGTTGTCTT CCOTCCGOCC GGCGATAATA
2041 CCGACGGAGG RGCAGCAGCA GCAGCAGGAG GAAGCCAGGC GGCGGCGGCA GGRGCAGAGC
2101 CCATGGAACC CGAGAGCCGG CCTGGACCCT CGGGAATGAR TGTTGTACAG GTGGCTGAAC
2161 TGTATCCAGR ACTGAGRCGC ATTTTGACAA TTACAGARGGA TGGGCAGGGG CTAARGGGGGE
2221 TAAAGRGGGA GCGGGAGGGCT TGTGAGGCTA CAGAGGAGGC TAGGAATCTA GCTTTTAGCT
2281 TAATGACCAG ACACCGTCCT GAGTGTATTA CTTTTCAACA GATCARGGAT AATTGCGCTA
2341 ATGAGCTTGR TCTGCTGGCG CAGAAGTATT CCATAGAGCA GCTGACCACT TACTGGCTGC
2401 AGCCAGGGGA TGATTTTGAG GAGGCTATTA GGGTATATGC AAAGGTGGCA CTTAGGCCAG

kd3 FIGURE 23
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ATTGCAAGTA
ACGGGGCCGA
ATATGTGGCC
GCCCCAATTT
GCTTCTATGG
GTGCCTTTTA
AGARATGCCT
GCCACARTGT
AGCATAACAT
ACGGCAACTG
CAGTGTTTGA
TGTTCCTACC
TGTCCARGGT
GGTACGATGA
ACCAGCCTGT
GCACCCGCGC
GGCGTGGCTT
GTTTTGCAGC
CATATTIGAC
GCATTGATGG
CTGGAACGCC
GCGGGATTGT
CATCCGCCCG
AARCTTAATGT

CAAGATCAGC
GGTGGAGATA
GGGGGTACTT
TAGCGGTACG
GTTTAACAAT
CTGCTGCTGG

CTTTGAAAGG
GGCCTCCGAL
GGTATGTGGC
TCACCTGCTG
GCATAACATA

CACAGTGTAT
GARCTTGGAG
ARTGGGCCCA
GTGTTCCAGS
CTGCGGTATA
CCACGCTTTG
TTCCGGGGTA
GCAGCCGGTG
GCAGCTGCCG

ATATCAGGAA
ATAGGGTGGC

AACTGCGAGG
ARGACCATTC
CTGACCCGCT
AATTTGAGTC
GGGGTGTTTG
AGGTGCAGAC
GTGACCGAGG
TCTAGCGATG
ARGAATATAT
GCCATGAGCA
CCCCCATGGG
CTGCCCGCAR
GCAGCCTCCG
GCTTTCCTGA
TTGACGGCTC
CAGCTGTTGG
GTTTAARACA
TGTCTTTATT
AGGGTCCIGT
GGCATAAGCC

GGGTGGTTAT
CCARTACCAA
ARGCCTGGAC
TGTGTCGCCC
GTATCCTGTC
TCATGCTAGT
ACAGGGCCTC
ACGTAGCCAG
GTTCCTTGCA
RCACTAAGAT
ACATGACCAT
CCTGCGAGTG
AGCTGAGGCC
ARGATACAGA

GGGGGATCAT
GCTGGGAAGA
TCACACCTAT
GCAGGGGGGC
CCAGARGGCG
GTTTGAGACC
CCCACAGCTC
GTTGGGGCGG
GTCTTITCCAC
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TGATGGARGC
‘TCAGARTGTG
CTTGACCTAC
AGCCGCTGCA
ARGCAGTGCA
ATTGGATTCT
GCAGGTTTCT
ACCAGACTCT
GCGCGOGLGR
CAGGACGTGG
GTGGAGGTAG
GTAGCAGGAG
GGGCAGGCCC
GGATATGAGA
CCGGGGATTC
GTCATGTAGC
ATTTTCCATG
GATATTTCTG
TTTTACAAAG
GGCGTAGTTA
GTCTACCIGC
AAGCAGGTTC
TACCGGGTGC
CACTTCGTTA
CTCGCCGCCC
GTCCGCCGTA
GGTCACCTGC
CTTTCGCTGT
GGGCGCAGGG
GCGCTGGCCA
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GAARTGTGTG
TTTIGTATCT
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GTTTGGATTT
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TARAGGTGAC
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GGCCACGTGA
CTCACTCTCT
AARRGCGGGC
ATTCACCTGG
AATCTTTTTG
GGCGATGGAG
TAGCTGCACG
GGGCACCAGG
TACCTCTCCG
TGGOGGTAGG
GGGCAGCAGG
CCATGCGCGG
GTGGGTGAGC
TATTCCAAGA
TAGTTOGTGC
TCGGAAGACT
GACGTTGAAG
GCGCAGCTTG
TTCCTIGATG
ARACTCTTCG
AGAGCCTAGC
TAGCGCGTAT
GACCATGACT
GAGCAAARAG
GAAGAGTATC
CTCGGAACGG
GTGGCCCACA
AAGTTCCTCG
TGCAAGATGR
CAGGTGGTCG
GTAGAAGGTA
CGCGGCAGTC
CTGCTTCCCA
CTCGGTGCGA
GTGGCTATTG
TTTGTAAARA
GACCTGACGA
TGGCTGGTGG
TACGGTGGAT
TCGGAGCTTG
CGTCAGGTCA
TAGATCCAGG
GAGGCCGCAT
GTCCTTGGAT
TCCGGACCCG

ACTAGAGGCT
ARGGCCCCCA
GGATGCGAGC
ATGTGGTGAA
CGTGCGCAGT
CCGCGCACAR
TCTTCTACTT

CTGAAGGGGG
TGTCTGCGAG
CGCTAAGATT
TGCCTTTGAG
TGGTGGCAAR
GGTTTTTGTC
CAACGCRCCG

CARTCTCCGCC
TCCAAGTATA
CGATCGGGAA
AGTAGARGTC
ACTGGCAGCG
GGAAGCRGAG
CGGCTGCTTG
CGCCGCGCGA
CGCGCAGATG
CCTGCAGGTT
TTTCCAGGGG
CGACTACGGT
ARAGCGGTGA
GGGCAGGGGT
GGCGARCGCG
GGGCCCGGTG
GGCGGCCTGG
CATGARCTGC
GGCGAGGTCG
CCAGACGCGG
GAGATTGAGC

GCTATAAAAG
GGCCAGCTGT
GTCAGTTTCC
GGTGGCCGCA
CGRCCCGTAG
GCGATCGGCG
CCATTCGGGA
GTGCAGGETG
GCAGAGGCGG
CGGGGGGTICT
CTTGCATCCT
TGGGTTGAGT
ARTGTCGTAA
ACCGCGGATG
ACCGAGATTG
TGAGTTGGAT
CGCGTCACGC
CTGCACGTICT
CTTTTTTTTC
GATCGGARAC
CTGGTAGGCG
CGAGGTGTGG
GTCAGTGTCG
CGGATTTGGC
GTTGCGTGTG
GAGCACGATC
CGGGATGCCC
GCTGAGCCCG
GCTCCACAGG
ACCTATGGCC
GTCCCATCCA
GAACTTCATG
GGTCTCTACA
GRACTGGATC
CCTGCGACGG
GTGCACGGGC
TGGGAATTTG
TCCTTGACCG
GCCCAAAGTC
GGAGCTGTCC
TACCTCGCAT
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TCTGGCGGCE
ACAAAGCGCT
TTCTCGCGGA
GGGCTGCCAT
ACTCCGCCGC
AAGGCGTCTA
CGGCGGTCGG
TTGAGACGGC
AGGCGGTCGG
TGCATGAGCC
TCTATCGCTG
GTGACCCCGA
ARTATGGCCT
TGGTATGCGC
TGGTGACCCG
ACGTAGTCGT
TGGCGGTAGA
AGGCGATGAT
GCGCGCGGAA
GTCGGGACGC
GAGCCTGTAR
GGACGACCGG
CGCGTGTCGA
TCCAGGCGCG
GTTAGGCTGG
CAAGGGTTGA
GGGGTTTGCC

GTGGGGGAGG
CGATCATCTC
GGCGCAGTTG
GCGGCAGGGA
CGAGGGACCT
ACCAGTCACA
GGTTGTTTCT
GGATGGTCGA
CCATGCCCCA
TTTCTACCGG
CGRCGGCGGC
AGCCCCTCAT
GCTGCACCTG
CCGTGTTGAT
GCTGCGAGAG
TGCAAGTCCG
GGGGCCAGCG
ATCCGTAGAT
AGTCGCGGAC
TCTGGCCGGT
GCGGGCACTC
GGTTCGAGCC
ACCCAGGTGT
GCGGCTGCTG
AAAGOGAARG
GTCGCGGGAC
TCCCOGTCAT

GCCCCTTTTTY
GCAGCGGCAA
GTCAGGAGGG
GCGCOGGGCC
GCCCTCTCCT
GCCGCGGCAG
AAARGTTCCAC
GGAGGACTTT
CGCCGACCTG
CTTTARCARC
TCTGTGGGAC
GCTGTTCCTT
CATAGTAGAG
GGTGCAGGAG
TAGCCTGGGC
GGAGGTAAAG
CGRCCTGGGC
CGAGCTCAGC
CGGCGATAGA
CCGACGCGCC
TGGCARCGTC
CGAGTACTAA
[aeiclelacicacy
ATGGACCGCA
GCCAACCGGC
GAGAARGGTGC
GCCGGCCTGE

CCCGCCARCG

TGCTTTTCCC
GAGCARGAGC
GCGACATCCG
CGGCACTACC
GAGCGGTACC
AACCTGTTTC
GCAGGGCGCG
GAGCCCGACG
GTAACCGCAT
CACGTGCGTA
TTTGTAAGCG
ATAGTGCAGC
CCCGAGGGCC
CGCAGCTTGA
AAGTTTTACG
ATCGAGGGGT
GTTTATCGCA
GACCGCGAGC
GAGGCCGAGT

TGCCGCGGRa

GGGGACACGG
CCCGOGGCGA
GAAGACGCCG
TACGGCGCTA
GAGCGAGTCC
GTCGCAAGGT
GGCGGAGGTG
CAGAAGCACC
GGCTTCGTTT

CCGTATCCGG
GCGACGTCAG
CGCTAGCTTT
CATTAAGTGG
CCCCGGTTCG
GCAAGACCCC
AGATGCATCC
AGCGGCAGAC
CGGTTGACGC
TGGACTTGGA
CAAGGGTGCA
GCGACCGCGA
AGCTGCGGCA
CGCGAACCGG
ACGAGCAGAC

GATTAGTCCC
GGTGARCCAG
GCGCGAGGAG
ARACCCAAAT

ATACCATACC
CATGGCGCTG
CCACAAGGCC
CCTGCAAAGG
OGOGGGCGCT
ACCTGGGCTG
CGAGGACGAT
ATGATGCAAG
CTTAACTCCA
ARTCCTGACG

CAGATGCGCC
CCCTCCCCTC
GGTGATTACG
GGCCTGGOGC
GATACGCGTG
CCCGAGGAGA
CGCGAGOGGT
GCGCGOGCAC
GAGATTAACT
GTGGCTATAG
AGCARGCCGC
TTCAGGGATG
ARCATCCTGC
GCCATCAACT
CCTTACGTTC
AAGGTGCTTA
GTGAGCGTGA
GCCCTGGCTG
GACCTGCGCT
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GTATCATGGC
GGTTACCGCC
TTGGCTTCCT
AGCGTAAGCG
GGTTATTTTC
GCGGCGAACG
ACAGGGACGA
CCCCTCCTICA
CTCCTACCGC
AACCCCCGCA
GGCTAGGAGC
AGGCGTACGT
TGCGGGATCG
TGCTGCGCGA
ACGTGGCGGC
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ATGGTGACTG
ACCAGTAGAC
CTGTGGGGGG

AACTCGCGCC
GACACATACC
GACGARGCATA
GGCAGCCTGG
TTGCACAGTT
CTTARCCTGA
ATGGAACCGG
CATCGCGCGG
CTACCGCCCC
CTCTGGGACG
CAACAGCGCG
TTGTCCGATC
ATAGGGTCTC
CTAAACARCT
AACGGGATAG
AGGGACGTGC
CTGGTGTGGG
GGCAACCCGT
ATGATGCAAA
CCCTTAGTAT
TGGTGAGCOGC
CGCCGTTTGT
CTGAGTTGGC
ATGTGGCATC
ACAATGACTA
ACTGGGGCGG
TGTTTACCAA
AGGTGGAGCT
CCATGACCAT
AGAACGGGGT
GGTTTGACCC
CAGACATCAT
TGTTGGGCAT
TGGAGGGTGG
ATGACACCGA
AAGRGAACTC
CCATTCOGCGG
CGGCOGARGC
TGATCARACC

GCATGTATGC
CCGCCGTGAA
CTGATTTCTA
ACATAGACGA
AGCAGGCAGA
TAGGCGCTGC
TTACCAGCAC
CGCTGCTGCA
AGAGCCTAGT
CAGGCCCGCG
AGGACGATGA

ACCCCTATTC
CCTGAACTAC
CAGCCCGGGG
CGACCTGAAA
TARGTTTARG
GAARTACGAG
AGACCTTATG
TCTGGARAGC
CGTCACTGGT
TTTGCTGCCA
CCGCAAGCGG
TARCATTCCC
ACAGGGCGGG
CARCGCGGCA
CGACACCTTT
TGCCGCCCCC
CCTGACAGAG
CCAGTACCGC
ATGGACCCTG

GACCATTACT
CTCGCCGCGC
CAGCAATAAC
GCGCTCCGAC
CAAACGCGGC
GGCGCGCAAC
CGTGGTECEC
TCGCCACCGC

AAGTGAGGTG
GACCGTAAAC
CACAGGCGAC
GCTAATAGCG
GCTGACACTG
GATTACAAGT
ARACTACCTG

GCGATGTATG
GCGGCGGLGL
TACCTGCGGC
GACACCACCC
CAGAACGACC
GAGGCAAGCA
ACCATCCTGC
GCGCGGGTGA
TGGGTGGAGT
ARCARCGCGA
GACATCGGGG
CTTGTCATGC
GGATGCGGGG
CAACCCTTCC
GCACTGTTGG
GGTGGCGCAG
GCCGCGGCAA
GCCACACGGG
GCTGCGCARC
GACAGCARGA
AGCTGGTACC

GGAGCCCOGGC
CGCCGACCCG

TCAGATGCTA
CGCCCGOGeC
GARARAARACC
AGTAGATGGA
CGTCGTCAAAR
GACAGCAGCG
CTGGGGAGAA

CGCCAGCCCC
CGCTACCGCT
GCCOGCACCTG
GCCGCACTTT
GCCTGCOGCTT
TGCGCGTCCG
GCACCACCGT
CGCOGCCACC
GCTATGCTAA
GCACTGCOGC

FIGURE 23

(SHEET 5)
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CTACGGAGGT
GTTCGAGGAA
TTGCGCCTAC
GACGCCGAAC
CGATTTCCGT
GCTACCACCC
CCTGCCGCCT
TGGCCGGCCA
CGCACCGTCG
TTGGCGCCGT
CAAGTTGCAT
TAACTATTTT
CGCCCGTTCA
AGCTGGGGCT
AGCARGGCCT
TTCCAACAAA
AARCCAGGCAG
CCTCCACCGG
GACAGGGAAG
AAGCAAGGCC
CACACACCCG
CCAGGCCCGA
AGCGGTCCGC
ATCGTGGGTC
TCGTATGTGT
GCCCGCTTTC
CGGGCCAGGA
AGACGTACTT

CGCACGTCGC
TGTCACTGTG
TGCTATGACT
GCGCGTGCCC

ARTCAAAGAA
AGAGCAGGAT
TGATGAACTT

CGGTGAGCGC
CCTGCTTGAG
CATGCTGGCG
GCAGCAGGTG
TGGTGACTTG
CTTGGAAAAA
GCAGGTGGCG
CACCAGTATT
GGTGGCGGAT
GCAAACGGAC
GTACGGOGCC
CCCCGGCTAT
CACCACTGGA
GCGCAGGGTG
CAGCATCGTT
CCGTTTCCCG
CGGCCTGACG
CATGCGLGGC
GCCCGGAATT
GTGGRAARAT
GTAGAATGGA
TGGGRAACTG
CGCTGTGGAG
GGAACAGCAG
AGGTGGTAGA
TGCAAAATAA
CCGTGGAGAC
ARACTCIGGT
TGCCCACCAC
TAACGCTGGA
CCGCCGTTGT
GATCGTTGCG
TGGGGGTGCA
GTCATGTATG
CAAGATGGCT
CGCCTCGGAG
CAGCCTGAAT
CCGGTCCCAG
GTACARGGCG
GTACTTTGAC
TGCCTACARC
TACTGCTCTT
GCARGCTGAG
TACARAGGAG
ATTTCAACCT
AGCTGGGAGA
ACCCACARAT
AARGTCARGTG

ACCGGCCGAC
CCCCCCAGAT
CAGGGTCGCA
GTGCACACCC
TGTATGTATC
GAGATGCTCC
TACAAGCCCC
GACGACGAGG
CGACGCGTAA
TCCACCCGCA
CAGGCCARCG
TTGCCGCTGG
CTGCCCGCGC
GCACCCACCG
ATGACCGTGG
CCGGGACTAG
GCCACCGCCA
GCCACGATAC
CCGTGGATGT
GCCAGOGCGC
CGTGGCTACA
ACCCGCCGLC
GCTCGCGARG
TARARGCOGG
GTGCCGGGAT
GGOGGCATGC
GGTATCCTGC
GCATCCGTGG
CAARATARAA
AGACATCAAC
GCAAGATATC
CGGCATTAAR
CACAGGCCAG
TGGCCTGGCC
GATTAARCAGT
AGTGTCTCCA
GACGCAAATA
CCGTCCCATC
CCTGCCTCCC
TGTAACCOGT
GCCCGTAGCC
ATCCCTGARG
CGTCCATGTC
ACCCCTTCGA
TACCTGAGCC
ARCAAGTTTA
CGTTTGACGC
CGGTTCACCC
ATCCGCGGCG
GCCCTGGCTC
GARAATARRCC
CAGCAAARARA
GGTATTCAAR
GAACCTCAAA
GTCCTTARAR
GAAAARTGGAG
GARATGCART

GGGCGGCCAT
CCAGGCGACG
GGGGCAACGT
GCCCCCCECG
CAGCGGCGGT
AGGTCATCGC
GAARGCTAAA
TGGRACTGCT
ARCGTGTTTT
CCTACARGCG
AGCGCCTCGG
ACGAGGGCAA
TTGCACCGTC
TGCAGCTGAT
ARCCTGGGCT
GCGTGCAGAC

FIGURE 23
(SHEET 6)
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ATARTTTTGC
ACATAGCGCT
ATAARCCCAAA
GCTACATTAR
ACCACCACCG
TGCCCTTCCA
CGGGCTCATA
CCCTAGGAAA
ACGCCACCTT
ACGACACCAA
TACCCGCCAA
GOGGCTGGGC
ACCCTTATTA
ACACCTTTAA
GCCTGCTTAC
TTGCCCAGTG
TTGGCTACCA
GAAACTTCCA
AGGTGGGCAT
TGCGCGARGG
TTGACAGCAT
CCAGTAACTT
ACTCCGCCCA
TTTATGTTTT
TCGAARACCGT
AGCARCRTCA
CAMAGATCTT
TGTTTCTCCA
CGTACACTGG
CTTTGGCTTT
GOGCCGTAGC
AAGCGTACAG
CTTTGCCAARC
GGTACCCARC
ACAGCTCTAC
TAGGAGCGCC
TTTCAATARA

CTTGACTCCT
TATTTCTTAC
TATGCCCAAC
CAACAGCACG
AGATTTGCAR
TAGAACCAGG
AATTATTGAAR
TGTGATTAAT
GGAARRAGAT
CATGGAAATC
GTATTTGCCC
CACCTACGAC
CCTTGGAGCA
CAATGCTGGC
CATCCAGGTG
CACCTACGAG
TGACCTARGG
CTTCCCCATG
CGACCAGTCC
CGCTACCARC
CTTCACGCGC
CACCTACTCT
GAAGGTGGCC
CCCCAACGAG
TAARCATGACC
GGGCTTCTAT
GCCCATGAGC
CCTACACCAA
ACAGGCCTAC
TACCCAGAAA
TATGTCCATG
CGCGCTAGAC
GTTTGAAGTC
GTACCTGCGC
ACARCAGCTG
GGTTGCTGGGC
CACARGCTCG
ATGGCCTTTG
TCTGRCCAGC
GCCATTGCTT
GGGCCCAACT
TGGCCCCAAA
TCCATGCTCA
AGCTTCCTGG

ATCCCAGAGA GCTACAAGGA
CGTCAGGTGG TGGATGATAC
CACARCAACT CTGGATTTGT
CCTGCTAACT TCCCCTATCC
AAGTTTCTTT GCGATCGCAC
GGOGCACTCA CABACCTGGG
ATGACTTTTG AGGTGGATCC
TTTGACGTGE TCCGTGTGCA
ACGCCCTTCT CGGCCGGCAR
CCGCCATGEG CTCCAGTGAG
CATATTTTTT GGGCACCTAT
CCTGCGCCAT AGTCAATACG
CCTGGAACCC GCACTCARAA
GACTCAARGCA GGTTTACCAG
CTTCCCCCGA CCGCTGTATA
CGGCCGCCTG TGGACTATTC
CTCCCATGGA TCACAACCCC
ACAGTCCCCA GGTACAGCCC
AGCGCCACTC GCCCTACTTC
GTCACTTGAA ARACATGTAA
TTTATTTGTA CACTCTCGGG
AATCRAAGGG GTTCTGCCGC
GGTGTTTAGT GCTCCACTTA
CACTCCACAG GCTGCGCACC
AGTCGCAGTT GGGGCCTCCG
GGAACACTAT CAGCGCCGGG
CCGCGTCCAG GTCCTCCGCG
CCARRARGGG CGCGTGCCCA
GACCGTGCCC GGTCTGGGCG
AAGCCACCTG AGCCTTTACA
GATTGGCCGG ACAGGCCGCG
CCACATTTCG GCCCCACCGG

FIGURE 23
(SHEET 7)
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GAACTAATGG
TTTATTGGTC
TCGCAGTTGA
TTGCTTGATT
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GCTAGACTGC
GTGCTCCTTA
GCAGCGGTGC
AAARCGACTGC
GGTGRAGGTC
CAGAGCTTCC
GTACTTGTCC
CACACTCAGC
CTCTTGCGTC
CTTACCTCCT
CGCCACATCT
GGGCTTGGGA
GITCGATGGC
GTCCTCGGAC
CGACGGGGAC
GCOGCTCGGES
GCAGAAARAG
CGCCACCACC
CCCGCTTGAG
CGAGGACCGC
CGAGGAACAA
CGTGCTGTTG
CAGCGATGTG
ACCGCGCGTA
CTTCTACCCC
CTGCAAGATA
GCGGCAGGGC
GGGTCTIGGA
TGAAAGTCAC
AAAACGCAGC
CATGAGCACA
ARATTTGCAA
CTGGCTTCAA
AGTGCTCGTT
GCGCARGCTA
CAAGATCTCC
CCGCCTTGGG
CCGCGACTGC
GCAGTGCTTG
GGACCTATGG
CCCCGRACGC
GTTGCAGAAC

GTRTTTGCCG
CCCCTATCCT
GCTGTCATAC
CGCGACGAGA
TCTGGAGTGT
ATCGAGGTCA
GTCATGAGTG
GAACARACAG
ACGOGCGAGC
ACCGTGGAGC

TTGAGTGCAT
TGCACTACAC

TTCATTCCAC
TTCTATGCTA
ACCTCAAGGAR
ACGAGCGCTC
CCCTGCAACA
‘TTATCCTAGA
TGCCCATTAR
‘TAGCCAACTA
TGGAGTGTCA
AGCTGCTTAA

GCCCGCCAAA
TGCAARGCCAT
TGGACCCCCA
AGCAGOCGCG
CCACCCACGG

GCARCOGGTT
CGCCGACCCA

FIGURE 23
(SHEET 8)
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CGGAGATGCA
GCCAGGCCTG
‘TGCAOGAAAR
GCOGACTACGT
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ARCCCCTTCT
GTAAAGGACT
CTGARARARCACC
TGCTACTTIG
GCCCAGGGAG
GAGCGGGACA
CATCARGATC
CTGGGGCTICC
GCGAACCTTA
AGARCGGAGTG
CACCCTCCTT
GCCTGACCGT
GAGGTGAGCT
TGAACAATTC
CCTGGATGTC
TACAGCGACC
TTACATCTAC
GCATGTGGTG
GCTGCCTARA
CRARCAATGA
TATGATTARA
ACGCAGGGCA
GCACCAGTGC
TAATACCACC

TCACAGTTAC

FIGURE 23
(SHEET 9)
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ACACACTCAC
CCACCCARGG
TCACCACCAC
CTGGTAGCTT

AGCAGCGGAT
TCCCTACTGT
AARTGGARCGC
AGATCTGOGT
CTCTCTCARA
CGCTACCCTG
GTTCTGCGAG
ATTCCAAAAG
CGGTGGCGTG
CRATGGCTTC
CRGGGTGAAT
CTCGCCACCT
AARATCTGCTC
TTCAGGTTCC
ATCCCGTAGG

CATGCAATCA
ACCCCTCACA
CGATAGCAGT
GGGCATTGAC
GGCTCCTTTG
GACTATTART
AGGCAATATG
TATACTTGAT
GGGCCCTCTT

CACAGCCTAT
CGGTARAACT
ACCTGTAACA
TGCATACTCT
TGCCACATCC
GTTICAACGT
TAGCCCCACC
TAGTATTCAA
TGGCCTTAAA
CGGTTTCCTG
TTAAGTTCAT
TARACGGGCGG
GGATAGGGCG
TGCAGGAATA
GGCGCCTTGT
TGCAGCACAG
TCATGGCGGG
GGCGRCCCCT
CCACCTCCCG
ACCAGCTGGC
GACAGTGGAG
TGGCACAACA
GAACCATATC
GACCTCGCAC
GATCCTCCAG
ACGGAGTGCG
CGGACGTAGT
CTCCGGTCTC
GCATCCAGGC
ATAACATCCA

CAAAAGGCAA
CTCCTCTATA
TCTCAATATA
CAGAGCGCCC
TCACAGACCT
TCCCTTCGCA

CAGGCCCCGC
GTGTCAGAARG
ACCCTTACTA
TTGAAAGAGC
CATGTAACAG
AATACTTCCT
CAACTTAATG
GTTAGTTATC
TTTATAARCT
GCTTCAAACA
GACGCTACAG
CCAARCACAA
GCTATGGTTC
GGARACAAAA
AGACTAAATG
ATACTTGCTA
GTTCAARGTG
TTCCTGGACC
ACAAACGCTG
GCCAAAAGTA
CTAACCATTA
ATGTCATTTT
TCTTACACTT
GTTTATTTTT
ACCACATAGC
CCTGCCACCT
AAGCARTCATA
TCGAGCCAAA
GTCGCTGTCC
CGAAGGAGAR
GTGGTGCTGC
CAACATGGCA
CCTCCGGGCR
CACCACAATA
GACCACAGAR
CATARACACG
GTACCATATA
CARAACCTGC
AGCCCAGGAC
CAGGCACACG
CCAGGGAACA
GTARCTCACG
TATGGTAGCG
CCGAGACARC
CATATTTCCT
GCCGCTTAGA

TARCCGTGCA
GAARGCTAGC
TCACTGCCTC
CCATTTATAC
ACGACCTARA
TGCAAACTAA
TAGCAGGAGG

CACCTTCAAC
AARTCCCGART
GCCTCAAGCA
CARARGCGGA
AACRTAATCG

FIGURE 23
(SHEET 10)
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CAGACATATT
TGATATTAAT
CCACAGGCTG
ACATGGGGGT
GAATARACTG
CAGCGATGAT
CCCTGATCTC
TCCCACAGTG
CATCATACCA
ACATTACCTC
TAAACATGGC
TACACTGCAG
GGATCATCAT
TCCTCAGGAT
GAATCAGCGT
TCAAAGTGTT
‘TCTCARAAGG
TTGGTCOGTAG
CAGGTGCGGG
‘TAGTAGTTGT
ATGTARACTC
CCCAGCCARC
AGAACCATGT
TAAGTGAACG
GGCATTTGTA
GACGTARAGG
CATGCCCARA
ATTAAGTCCG
GCGRATCATG
ACATTAACAR
TGCAGGTCTG
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GCCATCCACC
GGAACCGGGA
GCTCGTCATG
TACAAGCTCC
ARATCCCACA
ACATTCGGGC
AGGTAGACGA
TGTCATGCCA
CGTGACAAAC
AGTATATCCA
CTTCATGCGC
CTACACATTC
TITTTITTTT
CGCTCCCCTC
AGATGTTGCA
CTAAACCCTT
TAATTCTCAT
GCCATTGTAA
ATTGCAARRAR
ARATACCGCG
CACGGACCAG

10




1/

WO 01/04282

33241
33301
33361
33421
33481
33541
33601
33661
33721
33781
33841
33901
33961
34021
34081
34141
34201
34261
34321

CGCGGCCACT TCCCCGCCAG
ACTCGGAGCT ATGCTAACCA
TARAATGCAR GGTGCTGCTC
CGTAGTCATG CTCATGCAGA
CCATTTTTCT CTCAAARCATG
AMACATTTAR ACATTAGAAG
ACGGACTACG GCCATGCCGG
CACCGACAGC TCCTCGGTCA
TTGATTCATC GGTCAGTGCT
GGCGTAGAGA CAACATTACA
ACACATAARAC ACCTGAARAA
CAACATACAG CGCTTCACAG
CTATTARARA AACACCACTC
CCAAGTGCAG AGCGAGTATA
AAACACCCAG ARAACCGCAC
CTTCCTCAAR TCGTCACTTC
ACAATTCCCA ACACATACAA
ACGCCCCGCG CCACGTCACA
TAAGGTATAT TATTGATGAT

GAACCTTGAC
GCGTAGCCCC
AAAARRTCAG
TAAAGGCAGG
TCTGCGGGTT
CCTGTCTTAC
CGTGRCCGTA
TGTCCGGAGT
AARAARGBCGRC
GCCCCCATAG
CCCTCCTGCC
CGGCAGCCTA
GACACGGCAC
TATAGGACTA
GCGAACCTAC
CGTTTTCCCA
GTTACTCCGC
AACTCCACCC
G

CCTAAAACCT
CCTCATTATC

FIGURE 23
(SHEET 11)
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ACACTGATTA
TTGTTGCATG
GCGCAARAAR
AACCACCACA
CACARAATAA
ACARCCCTTA
TCACCGTGAT

CGGGGGAATA
AAARTTAATA
AGCACCCTCC
TTACCAGTAA

TAACGGTTAA
GARAGCCAAR
CTTCCCATTT
ACGTCACCCG
ATATTGGCTT
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