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VACCINE CONSTRUCTS AND COMBINATIONS OF VACCINES
DESIGNED TO IMPROVE THE BREADTH OF THE IMMUNE RESPONSE
TO DIVERSE STRAINS AND CLADES OF HIV

CROSS REFERENCE TO RELATED APPLICATION

[001] This application claims priority to and benefit of US Provisional Patent
Application No. 60/588,378, filed July 16, 2004, and to copending PCT applications
PCT/US2004/030284, filed September 15, 2004 and PCT/US2005/12291, filed
April 12, 2005. The disclosures of each of these applications is incorporated herein

in its entirety.
FIELD

[002] This application relates to the field of vaccines. More specifically, this
application relates to a multi-plasmid vaccine for the prevention of human

immunodeficiency virus (HIV).
ACKNOWLEDGMENT OF GOVERNMENT SUPPORT

[003] Aspects of this disclosure were made with Government support. The

Government has certain rights in this invention.
BACKGROUND

[004] More than 40 million people are infected worldwide with HIV-1 and an
estimated 14,000 new infections occur every day. Over 25 million people have died
of HIV/AIDS since the first cases of AIDS were identified in 1981 (CDC, MMWR
Morb. Mortal Wkly. Rep., 52:1145-1148, 2003; UNAIDS, 2003 Report on the
Global AIDS Epidemic Executive Summary, 2004). Development of a globally
relevant HIV-1 vaccine is critical for controlling the HIV/AIDS pandemic.

[005] The combination of a high transcriptional error rate and frequent
recombination results in a remarkable amount of genetic diversity among HIV-1

strains and presents a challenge for selecting viral antigens. The other potential
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impact of HIV genetic variation is the high rate of mutation within each individual,
which creates the opportunity for viral escape from epitope-specific immune
responses and poses particular challenges for T cell based vaccine approaches
(Altfield et al., J. Virol., 77:12764-12772, 2002; Bhardwaj et al., Nat. Med., 9:13-14,
2003; Brander et al., Curr. Opin. Immunol., 11:451-459, 1999; Letvin et al., Nat.
Med., 9:861-866, 2003). A variety of vaccine strategies to elicit effective immunity
to HIV-1 have been explored. Among them, immunization by plasmid DNA
encoding genes for HIV protein antigens is a promising vaccine approach (Mascola
et al., Curr. Opin. Immunol., 13:489-494, 2001; Nabel, G.J., Nature, 410:1002-1007,
2001). Gene-based immunization promotes host cell synthesis and expression of the
viral antigen and physiologic post-translational processing and folding in the cell
cytoplasm. Therefore, DNA immunization elicits both CD4* and CD8" T
lymphocyte responses with a variety of immunogens in animal models (Graham,
B.S., Annu. Rev. Med., 53:207-221, 2002; Rollman et al., Gene Ther., 11:1146-1154,
2004; Barouch et al., Science, 290:486-492, 2000; Subbramanian et al., J. Virol.,
77:10113-10118, 2003; Mascola et al., J. Virol., 79:771-779, 2005).

[006] Delivering viral antigens by DNA plasmid vaccine vectors has potential
advantages over other vector delivery systems, notably the lack of anti-vector
immunity. However, DNA immunization has shown only limited immunogenicity in
humans, despite many examples of vaccine-induced protection in mice and
nonhuman primates (Rollman et al., Gene Ther., 11:1146-1154, 2004; Donnelly et
al., Nat. Med., 1:583-587, 1995). The first DNA vaccine demonstrated to be
immunogenic in antigen-naive humans was a construct expressing the
circumsporozoite antigen from Plasmodium falciparum delivered by Biojector®™. In
this study, CD8" CTL responses were detected only after in vitro expansion of
effectors (Wang et al., Science, 282:476-480, 1998). Another report described a
DNA plasmid expressing the Hepatitis B surface antigen delivered by a different
needleless injection device, Powderject™, induced antibody as well as vaccine-
specific T cell responses in antigen-naive humans (Roy et al., Vaccine, 19:764-778,
2000). A DNA plasmid vaccine expressing the HIV-1 Env and Rev proteins tested
in both HIV-infected and HIV-uninfected subjects (MacGregor et al., J. Infect. Dis.,
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178:92-100, 1998) was not associated with adverse events, but only sporadic
lymphoproliferative and antibody responses were observed (MacGregor et al., J.
Infect. Dis., 181:406, 2000; MacGregor et al., AIDS, 16:2137-2143, 2002).

[007] This disclosure describes vaccine compositions that elicit broad spectrum
immunity against HIV, by providing robust expression of HIV antigens
corresponding to important immunogenic epitopes of multiple clades and strains of
human immunodeficiency virus 1. The foregoing and other objects, features, and
advantages of the invention will become more apparent from the following detailed

description, which proceeds with reference to the accompanying figures.
SUMMARY

[008] This disclosure relates to nucleic acid constructs that encode HIV antigens.
These nucleic acid constructs are capable of eliciting an immune response against
multiple variants of HIV, and are suitable for therapeutic (for example, prophylactic)
administration. In the context of an immunogenic composition, multiple nucleic
acids are combined, each of which encodes an HIV antigenic polypeptide, for
example different HIV antigenic polypeptides (such as Gag, Pol, and Nef). A single
immunogenic composition includes nucleic acid constructs that encode antigenic
polypeptides of multiple clades or strains of HIV for example multiple clades or
strains of Gag, Pol or Nef, or multiple clades or strains on Gag, Pol and Nef.. Thus,
when administered to a subject, the composition elicits an immune response against

multiple clades or strains prevalent in human populations.

[009] Methods of using the compositions are also described. Such methods
involve administering compositions including the disclosed nucleic acid constructs
to a subject, for example, for the purpose of eliciting an immune response against
multiple clades or strains of HIV. The compositions can be administered alone or in

combination with additional immunogenic compositions.

[010] The foregoing and other objects, features, and advantages of the invention
will become more apparent from the following detailed description, which proceeds

with reference to the accompanying figures.
-3-
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BRIEF DESCRIPTION OF THE DRAWINGS

[011] FIG. 1 is a schematic representation of a multi-clade, multi-valent HIV

vaccine composition.

[012] FIG. 2 is a schematic representation of the plasmid VRC 4401.

[013] FIG. 3 is a schematic representation of the plasmid VRC 4409.
. [014] FIG. 4 is a schematic representation of the plasmid VRC 4404.

[015] FIG. 5 is a schematic representation of the plasmid VRC 5736.

[016] FIG. 6 is a schematic representation of the plasmid VRC 5737.

[017] FIG. 7 is a schematic representation of the plasmid VRC 5738.

[018] FIG. 8A schematically represents antigenic expression constructs with
different transcription regulatory sequences. FIG. 8B is an image of a Western blot

showing relative expression of the various constructs.

[019] FIGS. 9A and B are bar graphs illustrating CD4" and CD8" T cell responses
in mice immunized with expression plasmids with different transcription regulatory

sequences.

[020] FIGS. 10A, B and C are bar graphs illustrating relative immune responses
against HIV Gag, Pol and Nef antigens in mice immunized with nucleic acid
constructs having either a CMV/R transcription control sequence or a CMV IE

transcription control sequence.

[021] FIGS. 11A, B and C are bar graphs illustrating relative immune responses
against HIV Gag, Pol, Nef and Env antigens in cynomolgous macaques immunized

with different vaccine compositions.
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[022] FIGS. 12A, B and C are bar graphs illustrate the time course of development
of the immune response against HIV antigens following immunization of

cynomolgous macaques with different vaccine compositions.

[023] FIG. 13 is a series of bar graphs illustrating the cellular immune response
measured by intracellular cytokine staining (ICS) in humans immunized with VRC-

HIVDNAO016-00-VP.
BRIEF DESCRIPTION OF THE SEQUENCE LISTING

[024] SEQ ID NOs:1-6 represent the VRC-HIVDNAO016-00-VP plasmids 4401,
4409, 4404, 5736, 5737, and 5738, respectively. Each of these plasmids is a nucleic

acid construct for expressing a single HIV antigenic polypeptide.
[025] SEQ ID NOs:7-15 represent chimeric Env plasmids.
[026] SEQ ID NOs:16-19 represent adenovirus vectors

[027] SEQ ID NOs:20-25 represent exemplary Gag, Pol, Nef, clade A Env, clade B
Env and clade C Env polypeptides, respectively.

[028] SEQ ID NO:26 represents the CMV/R transcription regulatory sequence.
DETAILED DESCRIPTION

[029] The present disclosure relates to a nucleic acid constructs suitable for use as
a preventive vaccine for HIV-1. Specific examples of compositions disclosed herein
provide two significant advances with respect to prior HIV vaccine candidates.

Such compositions exhibit increased expression and immunogenicity, and are
capable of eliciting an immune response against multiple divergent strains of HIV.
The vaccine includes a mixture of different nucleic acid constructs, and is designed
to produce Gag, Pol, Nef and Env HIV-1 proteins to elicit broad immune responses
against multiple HIV-1 subtypes isolated in human infections. Most typically, the
nucleic acids are incorporated into a plasmid vector. An exemplary clinical

embodiment of the multi-plasmid vaccine is designated VRC-HIVDNAO016-00-VP.
-5-
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[030] The rationale in development of the exemplary vaccine disclosed herein is to
separate the gag, pol and nef genes into separate nucleic acid constructs, such as,
plasmids, rather than having one construct that produces a fusion protein
immunogen, as was the case with previously developed HIV vaccines. In exemplary
embodiments, the nucleic acid construct has been modified to increase production of
immunogenic protein products in vivo. The modifications include: 1) a change in
the promoter incorporated into these plasmids and/or 2) a 68 amino acid addition to
the gag gene (for example, in the VRC 4401 (Gag protein only) plasmid). Whereas
previous HIV vaccine plasmids have most commonly utilized the cytomegalovirus
(CMV) immediate early promoter to regulate transcription of the polynucleotide
sequence encoding the antigenic polypeptide, in the nucleic acid constructs disclosed
herein, the polynucleotide sequence encoding the immunogenic HIV polypeptides is
operably linked to a promoter designated CMV/R. The CMV/R promoter was
previously described in published US patent application no. 20040259825, the

disclosure of which is incorporated herein in its entirety.

[031] The nucleic acid constructs disclosed herein can incorporate polynucleotide
sequences encoding essentially any HIV antigenic polypeptide, so long as antigens
corresponding to multiple clades and/or strains are included. The compositions are
described in detail with respect to a specific example of the nucleic acid constructs
collectively designated the VRC-HIVDNA016-00-VP vaccine composition. This
exemplary embodiment is illustrated in FIG. 1.

[032] The vaccine composition VRC-HIVDNAO016-00-VP includes six closed
circular plasmid DNA macromolecules, VRC 4401, VRC 4409, VRC 4404, VRC
5736, VRC 5737 and VRC 5738, which can, for example, be combined in equal
concentrations (mg/mL). VRC 4401 encodes the clade B HIV-1 Gag structural core
protein that encapsidates the viral RNA and exhibits highly conserved domains.
VRC 4409 encodes for clade B polymerase (Pol), which is also highly conserved,
and VRC 4404 encodes for clade B Nef, an accessory protein against which a
vigorous T-cell response is mounted in natural infection. The DNA plasmid
expressing HIV-1 Pol has been modified to reduce potential toxicity through the

incorporation of changes in the regions affecting the protease, reverse transcriptase,
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and integrase activities. Two amino acids in the myristoylation site in the HIV-1 nef
gene were deleted to abrogate MHC class I and CD4+ down-regulation by the Nef
protein. No modifications were made to the amino acid sequence of Gag. The other
three plasmids express synthetic versions of modified, truncated envelope
glycoproteins (gp145) from three strains of HIV-1: VRC 5736 (clade A), VRC 5737
(clade B) and VRC 5738 (clade C). The sequences used to create the DNA plasmids
encoding Env are derived from three HIV-1 CCR5-tropic strains of virus. These
genes have been modified to improve immunogenicity, which has been
demonstrated in mice and monkeys. The vaccine is designed to elicit immune

responses to a broad range of HIV-1 strains.

[033] Inparticular examples, plasmids containing Gag, Pol, Nef and Env
complementary DNAs (cDNAs) were used to subclone the relevant inserts into
plasmid DNA expression vectors that use the CMV/R promoter and the bovine
growth hormone polyadenylation sequence. All the plasmids expressing the HIV-1
genes were made synthetically with sequences designed to disrupt viral RNA
structures that limit protein expression by using codons typically found in humans,
thereby increasing gene expression. The translational enhancer region of the CMV
immediate early region 1 enhancer was substituted with the 5'-untranslated HTLV-1
R-US5 region of the human T-cell leukemia virus type 1 (HTLV-1) long terminal
repeat (LTR) to further optimize gene expression.

[034] The DNA plasmids are typically produced in bacterial cell cultures
containing a kanamycin selection medium. In all such cases, bacterial cell growth is
dependent upon the cellular expression of the kanamycin resistance protein encoded
by a portion of the plasmid DNA. Following growth of bacterial cells harboring the
plasmid, the plasmid DNA is purified from cellular components. In a particular
example, the Gag plasmid (VRC 4401) is 5886 nucleotide pairs in length and has an
approximate molecular weight of 3.9 MDa; the Pol plasmid (VRC 4409) is 7344
nucleotide pairs in length and has an approximate molecular weight of 4.8 MDa; the
Nef plasmid (VRC 4404) is 5039 nucleotide pairs in length and has an approximate
molecular weight of 3.3 MDa,; the clade A, B, and C Env plasmids (VRC 5736,
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5737, and 5738) are 6305, 6338 and 6298 nucleotides in length, respectively, and

have an approximate molecular weight of 4.2 MDa.

[035] Thus, one aspect of the present disclosure relates to compositions capable of
eliciting an immune response against HIV. For example, the compositions can be
capable of eliciting a protective immune response against HIV when administered
alone or in combination with at least one additional immunogenic compositions. It
will be understood by those of skill in the art, the ability to produce an immune
response after exposure to an antigen is a function of complex cellular and humoral
processes, and that different subjects have varying capacity to respond to an
immunological stimulus. Accordingly, the compositions disclosed herein are
capable of eliciting an immune response in an immunocompetent subject, that is a
subject that is physiologically capable of responding to an immunological stimulus
by the production of a substantially normal immune response, e.g., including the
production of antibodies that specifically interact with the immunological stimulus,
and/or the production of functional T cells (CD4" and/or CD8" T cells) that bear
receptors that specifically interact with the immunological stimulus. It will further
be understood, that a particular effect of infection with HIV is to render a previously
immunocompetent subject immunodeficient. Thus, with respect to therapeutic
methods discussed below, it is generally desirable to administer the compositions to
a subject prior to exposure to HIV (that is, prophylactically, e.g., as a vaccine) or
therapeutically at a time following exposure to HIV during which the subject is
nonetheless capable of developing an immune response to a stimulus, such as an

antigenic polypeptide.

[036] The compositions include a plurality of (that is two, three, four, five, six or
even more) different nucleic acid constructs. Multiple copies of each of the different
nucleic acid constructs are typically present. Each of the different nucleic acid
constructs includes a polynucleotide sequence encoding an HIV antigenic
polypeptide operably linked to a transcription regulatory sequence capable of
directing its expression in the cells of a subject following systemic or localized
administration. Included among the nucleic acid constructs are polynucleotide

sequences that encode antigenic polypeptides of more than one (multiple) clades or
-8-
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 strains of HIV. Thus, the composition includes multiple nucleic acid constructs, at
least two of which incorporate polynucleotide sequences that encode HIV antigenic
polypeptides from different clades or strains. Frequently, the composition includes
nucleic acid constructs that encode HIV antigenic polypeptides from at least three

different clades or strains.

[037] In one embodiment, the composition includes multiple separate nucleic acid
constructs, each of which includes a polynucleotide sequence encoding an HIV
antigenic polypeptide operably linked to a CMV/R transcription control sequence.
In one example, the CMV/R transcription control sequence has the sequence of SEQ
ID NO:26. In another embodiment, the composition includes multiple separate
nucleic acid constructs, each of which includes a polynucleotide sequence encoding
a single HIV antigenic polypeptide. In certain embodiments, the nucleic acid

constructs are plasmids.

[038] The compositions typically include a first nucleic acid construct that includes
a polynucleotide sequence that encodes an HIV Gag polypeptide, a second nucleic
acid construct that includes a polynucleotide sequence that encodes an HIV Pol
polypeptide, a third nucleic acid construct comprising a polynucleotide sequence
that encodes an HIV Nef polypeptide, and at least one additional nucleic acid
construct that includes a polynucleotide sequence that encodes an HIV Env
polypeptide. The composition can also include one or more additional nucleic acid
constructs that include a polynucleotide sequence that encodes an Env polypeptide
of a different HIV clade or strain.

[039] For example, the first nucleic acid construct can include a polynucleotide
sequence that encodes a clade B Gag polypeptide, the second nucleic acid construct
can include a polynucleotide sequence that encodes a clade B Pol polypeptide, and
the third nucleic acid construct can include a polynucleotide sequence that encodes a
clade B Nef polypeptide. Alternatively, the first, second and third nucleic acid
constructs can include polynucleotide sequences that encode Gag, Pol and Nef
polypeptides of a different clade, such as clade A or clade C, etc. For example, the

composition can include a nucleic acid construct that include a polynucleotide
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sequence that encodes a Gag polypeptide with at least about 95% sequence identity
to SEQ ID NO:20; a nucleic acid construct that includes a polynucleotide sequence
that encodes a Pol polypeptide with at least about 95% sequence identity to SEQ ID
NO:21 and/or a nucleic acid construct that includes a polynucleotide sequence that
encodes a Nef polypeptide with at least about 95% sequence identity to SEQ ID
NO:22. In one embodiment, the immunogenic composition includes a first nucleic
acid construct with a polynucleotide sequence that encodes the Gag polypeptide of
SEQ ID NO:20, a second nucleic acid construct with a polynucleotide sequence that
encodes the Pol polypeptide of SEQ ID NO:21; and a third nucleic acid construct
with a polynucleotide sequence that encodes the Nef polypeptide of SEQ ID NO:22.
For example, the composition can include a nucleic acid construct that include a
polynucleotide sequence with at least 95% sequence identity to positions 1375-2883
of SEQ ID NO:1; a nucleic acid construct that include a polynucleotide sequence
with at least 95% sequence identity to positions 1349-4357 of SEQ ID NO:2 and/or
a nucleic acid construct that include a polynucleotide sequence with at least 95%
sequence identity to positions 1392-2006 of SEQ ID NO:3, or differing from the
reference sequence by the substitution of one or more degenerate condons. In one
embodiment, the composition includes the nucleic acid constructs represented by
SEQ ID NO:1, SEQ ID NO:2 and SEQ ID NO:3 (plasmids VRC 4401, VRC 4409
and VRC 4404), or constructs having at least 95% sequence identity thereto.

[040] Additionally, the composition can include multiple nucleic acid constructs
that encode Env polypeptides from different clades or strains. For example, the
composition can include a first additional nucleic acid construct including a
polynucleotide sequence that encodes a clade A Env polypeptide, a second
additional nucleic acid construct including a polynucleotide sequence that encodes a
clade B Env polypeptide, and a third additional nucleic acid construct including a
polynucleotide sequence that encodes a clade C Env polypeptide. Generally, clade
A, clade B and clade C Env polypeptides will be utilized as clades A, B and C
collectively account for the highest proportion of HIV infections worldwide.
However, one of skill in the art will recognize that compositions can be produced

that include Env polypeptides from any combination of HIV clades or strains. In

-10 -



WO 2006/020071 PCT/US2005/025219

certain embodiments, the immunogenic compositions include a first additional
nucleic acid construct that includes a polynucleotide sequence that encodes a clade
A Env polypeptide with at least 95% sequence identity to SEQ ID NO:23; a second
additional nucleic acid construct that includes a polynucleotide sequence that
encodes a clade B Env polypeptide with at least 95% sequence identity to SEQ ID
NO:24; and/or a third additional nucleic acid construct that includes a
polynucleotide sequence that encodes a clade C Env polypeptide with at least 95%
sequence identity to SEQ ID NO:25. In one embodiment, the composition includes
a first additional nucleic acid construct with a polynucleotide sequence that encodes
the clade A Env polypeptide of SEQ ID NO:23; a second additional nucleic acid
construct with a polynucleotide sequence that encodes the clade B Env polypeptide
of SEQ ID NO:24; and a third additional nucleic acid construct with a
polynucleotide sequence that encodes the clade C Env polypeptide of SEQ ID
NO:25. For example, the immunogenic composition can include a nucleic acid
construct with a polynucleotide sequence that is at least about 95% identical to
positions 1392-3272 of SEQ ID NO:4; a nucleic acid construct with a
polynucleotide sequence that is at least about 95% identical to positions 1384-3312
of SEQ ID NO:5 and/or a nucleic acid construct with a polynucleotide sequence that
is at least about 95% identical to positions 1392-3272 of SEQ ID NO:6. In an
embodiment, the immunogenic compositions includes nucleic acid constructs
represented by SEQ ID NO:4; SEQ ID NO:5 and SEQ ID NO:6 (plasmids VRC
5736, 5737 and 5738, respectively), or constructs having at least 95% sequence
identity thereto, or constructs differing from the reference sequence by the

substitution of degenerate codons.

[041] Thus, in certain embodiments, the immunogenic composition includes a first
nucleic construct with a polynucleotide sequence encoding a Gag polypeptide, a
second nucleic acid construct with polynucleotide sequence encoding a Pol
polypeptide, a third nucleic acid construct with a polynucleotide sequence encoding
a Nef polypeptide, a fourth nucleic acid construct with a polynucleotide sequence
encoding a clade A Env polypeptide, a fifth nucleic acid construct with a

polynucleotide sequence encoding a clade B Env polypeptide, and a sixth nucleic
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acid construct with a polynucleotide sequence encoding a clade C Env polypeptide.
In one such an embodiment, the first nucleic acid construct encodes a polypeptide
with at least 95% sequence identity to SEQ ID NO:20, the second nucleic acid
construct encodes a polypeptide with at least 95% sequence identity to SEQ ID
NO:21; the third nucleic acid construct encodes a polypeptide with at least 95%
sequence identity to SEQ ID NO:22; the fourth nucleic acid construct encodes a
polypeptide with at least 95% sequence identity to SEQ ID NO:23; the fifth nucleic
acid construct encodes a polypeptide with at least 95% sequence identity to SEQ ID
NO:24 and the sixth nucleic acid construct encodes a polypeptide with at least 95%
sequence identity to SEQ ID NO:25. In an embodiment, the immunogenic
composition includes six nucleic acid constructs, of which one or more are at least
95% identical to positions 1375-2883 of SEQ ID NO:1; positions 1349-4357 of SEQ
ID NO:2; positions 1392-2006 of SEQ ID NO:3; positions 1392-3272 of SEQ ID
NO:4; positions 1384-3312 of SEQ ID NO:5 and positions 1392-3272 of SEQ ID
NO:6. For example, the composition can include six nucleic acid constructs with the
polynucleotide sequences represented by SEQ ID NO:1, SEQ ID NO:2, SEQ ID
NO:3, SEQ ID NO:4, SEQ ID NO:5 and SEQ ID NO:6 (plasmids VRC 4401, VRC
4409, VRC 4404, VRC 5736, VRC 5737 and VRC 5738, respectively), or constructs
having at least 95% sequence identity thereto, or constructs differing from the
reference sequences by the substitution of degenerate codons. When combined in an
immunogenic composition, the nucleic acid constructs can be combined in a

substantially equal ratio by weight (that is an approximately 1:1:1:1:1:1 ratio).

[042] In some cases, the compositions include nucleic acid constructs that each
encode an HIV antigenic polypeptide of a single clade or strain. In other cases, it
can be useful to include nucleic acid constructs that incorporate polynucleotide
sequences that encode a chimeric Env polypeptide. Thus, in certain embodiments,
the nucleic acid construct can encode a chimeric Env polypeptide with at least 95%

identity to a polypeptide encoded by one of SEQ ID NOs:7-15.

[043] Typically, when formulated for administration to a subject, the compositions
also include a pharmaceutically acceptable carrier or excipient, for example, an

aqueous carrier, such as phosphate buffered saline (PBS) or another neutral
-12-
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physiological salt solution. The composition can also include an adjuvant or other
immunostimulatory molecule. The composition can be administered one or more

times to a subject to elicit an immune response. For example, the composition can
be administered multiple times at intervals of at least about 28 days, or at different

intervals as dictated by logistical or therapeutic concerns.

[044] Thus, a feature of the disclosure includes pharmaceutical compositions or
medicaments for the therapeutic or prophylactic treatment of an HIV infection. The
use of the compositions disclosed herein in the production of medicament for the
therapeutic or prophylactic treatment of HIV is also expressly contemplated. Any of
the limitations or formulations disclosed above with respect to compositions are

applicable to their use in or as medicaments for the treatment of an HIV infection.

[045] Another aspect of the disclosure relates to methods for eliciting an immune
response against HIV by administering the compositions described above to a
human subject. When administered to an immunocompetent subject, the
composition is capable of eliciting an immune response against multiple clades or
strains of HIV. For example, in one embodiment the method involves administering
a composition that includes multiple different nucleic acid constructs, each of which
includes a polynucleotide sequence encoding an HIV antigenic polypeptide operably
linked to a CMV/R transcription control sequence. In another embodiment, the
method involves administering a composition that includes multiple different nucleic
acid constructs, each of which includes a polynucleotide sequence encoding a single
HIV antigenic polypeptide. In certain embodiments, the administered nucleic acid
constructs are plasmids. Indeed, any of the above described compositions are

suitable for administration to human subjects in the methods disclosed herein.

[046] One dose or multiple doses of the composition can be administered to a
subject to elicit an immune response with desired characteristics, including the
production of HIV specific antibodies, or the production of functional T cells that
react with HIV. In certain embodiments, the composition is administered

intramuscularly, for example, using a needleless delivery device. Alternatively, the
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composition is administered by other routes, such as intravenous, transdermal,

intranasal, oral (or via another mucosa).

[047] In some embodiments, the methods also involve administering viral vectors
that encode HIV antigenic polypeptides, instead of, or in combination with one or
more of the nucleic acid constructs already described. In some cases, the viral
vectors are adenoviral vectors (for example a replication deficient adenoviral
vectors). For example, one or more doses of a “primer” composition, such as those
disclosed above, can be administered to a subject, followed by administration of one
or more doses of a “booster” composition including multiple adenoviral vectors
encoding HIV antigenic polypeptides. In certain embodiments, the adenoviral
vectors encode one or more HIV antigenic polypeptide that is identical to an HIV
antigenic polypeptide previously administered in the primer composition.
Exemplary recombinant adenoviral vectors are represented by SEQ ID NO:16, SEQ
ID NO:17, SEQ ID NO:18 and SEQ ID NO:19. Of course, alternative adenoviral
vectors, for example, that encode polypeptides with at least about 95% sequence
identity to a polypeptide encoded by one of these sequences, or that share at least

about 95% sequence identity to one of these sequences, can also be used.

[048] In another aspect, the disclosure concerns isolated or recombinant nuclei
acids that include a polynucleotide sequence that encodes an HIV antigenic
polypeptide operably linked to a CMV/R transcription regulatory sequence. For
example, such a nucleic acid can be a plasmid or a viral vector. The polynucleotide
sequence can encode an HIV Gag polypeptide, an HIV Pol polypeptide, an HIV Nef
polypeptide or an HIV Env polypeptide. In some examples, the HIV polypeptide
encoded by the nucleic acid construct is the only HIV antigen encoded by the
isolated or recombinant nucleic acid. Exemplary polypeptides encoded by these
nucleic acids are represented by SEQ ID NOs:20-25, and include sequences that are
at least 95% identical to the amino acid sequences of SEQ ID NOs:20-25. For
example, such a nucleic acid can include a polynucleotide sequence that is at least
95% identical to: positions 1375-2883 of SEQ ID NO:1; positions 1349-4357 of
SEQ ID NO:2; positions 1392-2006 of SEQ ID NO:3; positions 1392-3272 of SEQ

ID NO:4; positions 1384-3312 of SEQ ID NO:5 or positions 1392-3272 of SEQ ID
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NO:6, any of which can be operably linked to a CMV/R transcription regulatory
sequence. For example, the CMV/R transcription control sequence can be a
polynucleotide sequence with at least 95% sequence identity to SEQ ID NO:26.
Exemplary embodiments of such nucleic acids include the plasmids VRC 4401,
VRC 4409, VRC 4404, VRC 5736, VRC 5737 and VRC 5738 represented by SEQ
ID NOs:1-6, respectively.

[049] In other embodiments, the nucleic acids include a polynucleotide sequence
that encodes a chimeric HIV polypeptide that incorporates at least a subsequence of
multiple HIV clades or strains. For example, the chimeric HIV polypeptide can be a
chimeric Env polypeptide that includes subsequences of different HIV clades or
strains. Examples of such nucleic acids include SEQ ID NOs:7-15, as well as
substantially similar polynucleotide sequences, such as those having at least about
95% sequence identity to one of SEQ ID NOs:7-15, or polynucleotide sequences in
which one or more degenerate codons have been substituted for each other.
Alternatively, the nucleic acids can include a polynucleotide sequence that encodes a
chimeric HIV Env polypeptide operably linked to a transcription regulatory
sequence other than the CMV/R transcription regulatory region (for example, the
CMYV immediate early promoter enhance or other promoter and/or enhancer as

discussed below). Chimeric Env polypeptides are also a feature of this disclosure.

[050] Additional technical details are provided under the specific topic headings
below. In order to facilitate review of the various embodiments of this disclosure,

the following explanations of specific terms are provided:
Terms

[051] Unless otherwise explained, all technical and scientific terms used herein
have the same meaning as commonly understood by one of ordinary skill in the art
to which this disclosure belongs. Definitions of common terms in molecular biology
may be found in Benjamin Lewin, Genes V, published by Oxford University Press,
1994 (ISBN 0-19-854287-9); Kendrew et al. (eds.), The Encyclopedia of Molecular
Biology, published by Blackwell Science Ltd., 1994 (ISBN 0-632-02182-9); and
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Robert A. Meyers (ed.), Molecular Biology and Biotechnology: a Comprehensive
Desk Reference, published by VCH Publishers, Inc., 1995 (ISBN 1-56081-569-8).

[052] The singular terms “a,” “an,” and “the” include plural referents unless
context clearly indicates otherwise. Similarly, the word “or” is intended to include
“and” unless the context clearly indicates otherwise. The term “plurality” refers to
two or more. It is further to be understood that all base sizes or amino acid sizes,
and all molecular weight or molecular mass values, given for nucleic acids or
polypeptides are approximate, and are provided for description. Although methods
and materials similar or equivalent to those described herein can be used in the
practice or testing of this disclosure, suitable methods and materials are described
below. The term “comprises” means “includes.” The abbreviation, “e.g.” is derived
from the Latin exempli gratia, and is used herein to indicate a non-limiting example.

Thus, the abbreviation “e.g.” is synonymous with the term “for example.”

[053] In order to facilitate review of the various embodiments of this disclosure,

the following explanations of specific terms are provided:

[054] Adjuvant: A vehicle used to enhance antigenicity; such as a suspension of
minerals (alum, aluminum hydroxide, aluminum phosphate) on which antigen is
adsorbed; or water-in-oil emulsion in which antigen solution is emulsified in oil
(MF-59, Freund’s incomplete adjuvant), sometimes with the inclusion of killed
mycobacteria (Freund’s complete adjuvant) to further enhance antigenicity (inhibits
degradation of antigen and/or causes influx of macrophages). Adjuvants also
include immunostimulatory molecules, such as cytokines, costimulatory molecules,
and for example, immunostimulatory DNA or RNA molecules, such as CpG

oligonucleotides.

[055] Antigen: A compound, composition, or substance that can stimulate the
production of antibodies or a T cell response in an animal, including compositions
that are injected, absorbed or otherwise introduced into an animal. The term
“antigen” includes all related antigenic epitopes. An “antigenic polypeptide” isa

polypeptide to which an immune response, such as a T cell response or an antibody
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response, can be stimulated. “Epitope” or “antigenic determinant” refers to a site on
an antigen to which B and/or T cells respond. In one embodiment, T cells respond
to the epitope when the epitope is presented in conjunction with an MHC molecule.
Epitopes can be formed both from contiguous amino acids or noncontiguous amino
acids juxtaposed by tertiary folding of an antigenic polypeptide. Epitopes formed
from contiguous amino acids are typically retained on exposure to denaturing
solvents whereas epitopes formed by tertiary folding are typically lost on treatment
with denaturing solvents. An epitope typically includes at least 3, and more usually,
at least 5, about 9, or about 8-10 amino acids in a unique spatial conformation.
Methods of determining spatial conformation of epitopes include, for example, x-ray

crystallography and multi-dimensional nuclear magnetic resonance spectroscopy.

[056] Antibody: Immunoglobulin molecules and immunologically active portions
of immunoglobulin molecules, that is, molecules that contain an antigen binding site
that specifically binds (immunoreacts with) an antigen. A naturally occurring
antibody (for example, IgG, IgM, IgD) includes four polypeptide chains, two heavy
(H) chains and two light (L) chains interconnected by disulfide bonds. The phrase
“antibody response” refers to an immunological response against an antigen
involving the secretion of antibodies specific for the antigen. An antibody response
is a B cell mediated immune response initiated through the interaction of an antigen
(or epitope) with a B cell receptor (membrane bound IgD) on the surface of a B cell.
Following binding of the stimulation of the B cell receptor by its cognate antigen,
the B cell differentiates into a plasma cell that secretes antigen specific
immunoglobulin to produce an antibody response. “Neutralizing antibodies™ are
antibodies that bind to an epitope on a virus inhibiting infection and/or replication as

measured, for example, in a plaque neutralization assay.

[057] cDNA (complementary DNA): A piece of DNA lacking internal, non-
coding segments (introns) and regulatory sequences that determine transcription.
cDNA is typically synthesized in the laboratory by reverse transcription from
messenger RNA extracted from cells. In the context of preparing nucleic acid
constructs including polynucleotide sequences that encode an HIV antigenic

polypeptide, a cDNA can be prepared, for example by reverse transcription or
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amplification (e.g., by the polymerase chain reaction, PCR) from an HIV RNA

genome (Or genome segment).

[058] Host cells: Cells in which a polynucleotide, for example, a polynucleotide
vector or a viral vector, can be propagated and its DNA expressed. The cell may be
prokaryotic or eukaryotic. The term also includes any progeny of the subject host
cell. Itis understood that all progeny may not be identical to the parental cell since
there may be mutations that occur during replication. However, such progeny are
included when the term “host cell” is used. Thus, the nucleic acid constructs
described herein can be introduced into host cells where their polynucleotide

sequences (including those encoding HIV antigenic polypeptides) can be expressed.

[059] Immune response: A response of a cell of the immune system, such as a B
cell, T cell, or monocyte, to a stimulus. In some cases, the response is specific for a
particular antigen (that is, an “antigen-specific response”). In some cases, an
immune response is a T cell response, such as a CD4+ response or a CD8+ response.
Alternatively, the response is a B cell response, and results in the production of
specific antibodies. A “protective immune response” is an immune response that
inhibits a detrimental function or activity of a pathogen (such as HIV), reduces
infection by the pathogen, or decreases symptoms (including death) that result from
infection by the pathogen. A protective immune response can be measured, for
example, by the inhibition of viral replication or plaque formation in a plaque
reduction assay or ELIS A-neutralization assay (NELISA), or by measuring

resistance to viral challenge ir vivo in an experimental system.

[060] Immunogenic composition: A composition comprising at least one epitope
of a pathogenic organism, that induces a measurable CTL response, or induces a
measurable B cell response (for example, production of antibodies that specifically
bind the epitope), or both, when administered to an immunocompetent subject.
Thus, an immunogenic composition is a composition capable of eliciting an immune
response in an immunocompetent subject. For example, an immunogenic
composition can include isolated nucleic acid constructs (such as plasmids or viral

vectors) that encode one or more immunogenic epitopes of an HIV antigenic
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polypeptide that can be used to express the epitope(s) (and thus be used to elicit an
immune response against this polypeptide or a related polypeptide expressed by the
pathogen). For in vitro use, the immunogenic composition can consist of the
isolated nucleic acid, protein or peptide. For in vivo use, the immunogenic
composition will typically include the nucleic acid or virus that expresses the
immunogenic epitope in pharmaceutically acceptable carriers or excipients, and/or
other agents, for example, adjuvants. An immunogenic polypeptide (such as an HIV
antigen), or nucleic acid encoding the polypeptide, can be readily tested for its

ability to induce a CTL or antibody response by art-recognized assays.

[061] Pharmaceutically acceptable carriers and/or pharmaceutically
acceptable excipients: The pharmaceutically acceptable carriers or excipients of
use are conventional. Remington’s Pharmaceutical Sciences, by E. W. Martin,
Mack Publishing Co., Easton, PA, 15th Edition (1975), describes compositions and
formulations suitable for pharmaceutical delivery of the polypeptides and

polynucleotides disclosed herein.

[062] In general, the nature of the carrier will depend on the particular mode of
administration being employed. For instance, parenteral formulations usually
comprise injectable fluids that include pharmaceutically and physiologically
acceptable fluids such as water, physiological saline, balanced salt solutions,
aqueous dextrose, glycerol or the like as a vehicle. For solid compositions (for
example, powder, pill, tablet, or capsule forms), conventional non-toxic solid
carriers can include, for example, pharmaceutical grades of mannitol, lactose, starch
or magnesium stearate. In addition to biologically neutral carriers, pharmaceutical
compositions to be administered can contain minor amounts of non-toxic auxiliary
substances, such as wetting or emulsifying agents, preservatives, and pH buffering

agents and the like, for example sodium acetate or sorbitan monolaurate.

[063] A “therapeutically effective amount” is a quantity of a composition used to
achieve a desired effect in a subject. For instance, this can be the amount of the
composition necessary to inhibit viral (or other pathogen) replication or to prevent or

measurably alter outward symptoms of viral (or other pathogenic) infection. When
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administered to a subject, a dosage will generally be used that will achieve target
tissue concentrations (for example, in lymphocytes) that has been shown to achieve

an in vitro effect.

[064] Inhibiting or treating a disease: Inhibiting infection by HIV refers to
inhibiting the full development of disease caused by exposure to human
immunodeficiency virus. For example, inhibiting an HIV infection refers to
lessening symptoms resulting from infection by the virus, such as preventing the
development of symptoms in a person who is known to have been exposed to the
virus, or to reducing virus load or infectivity of a virus in a subject exposed to the
virus. “Treatment” refers to a therapeutic or prophylactic intervention that
ameliorates or inhibits or otherwise avoids a sign or symptom of a disease or

pathological condition related to infection of a subject with a virus.

[065] Subject: Living multi-cellular vertebrate organisms, a category that includes
both human and veterinary subjects, including human and non-human mammals. In
a clinical setting with respect to HIV, a subject is usually a human subject. An
immunocompetent subject is a subject that is able to produce a substantially normal

immune response against an antigenic stimulus.

[066] T Cell: A white blood cell critical to the immune response. T cells include,
but are not limited to, CD4" T cells and CD8" T cells. A CD4" T lymphocyte is an
immune cell that carries a marker on its surface known as CD4, for example, a
“helper” T cell. These cells, also known as helper T cells, help orchestrate the
immune response, including antibody responses as well as killer T cell responses.
CD8" T cells carry the CD8 marker, and include T cells with cytotoxic or “killer”
effector function.

[067] Transduced or Transfected: A transduced cell is a cell into which a
nucleic acid molecule has been introduced, for example, by molecular biology
techniques. As used herein, the term introduction or transduction encompasses all
techniques by which a nucleic acid molecule might be introduced into such a cell,

including transformation with plasmid vectors, transfection with viral vectors, and
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introduction of naked DNA by electroporation, lipofection, and particle gun

acceleration.

[068] Vaccine: A vaccine is a pharmaceutical composition that elicits a
prophylactic or therapeutic immune response in a subject. In some cases, the
immune response is a protective immune response. Typically, a vaccine elicits an
antigen-specific immune response to an antigen of a pathogen. In the context of this
disclosure, the vaccines elicit an immune response against HIV. The vaccines
described herein include nucleic acid constructs, for example, plasmids or viral

vectors, encoding HIV antigens.

[069] Vector: A nucleic acid molecule as introduced into a host cell, thereby
producing a transformed host cell. A vector may include nucleic acid sequences that
permit it to replicate in a host cell, such as an origin of replication. A vector may
also include one or more selectable marker gene and other genetic elements known
in the art. The term vector includes plasmids, linear nucleic acid molecules, and
viral vectors, such as adenovirus vectors and adenoviruses. The term adenovirus
vector is utilized herein to refer to nucleic acids including one or more components
of an adenovirus that generate viral particles in host cells. Such particles may be
capable of one or more rounds of infection and replication, or can be replication
deficient, e.g., due to a mutation. An adenovirus includes nucleic acids that encode
at least a portion of the assembled virus. Thus, in many circumstances, the terms

can be used interchangeably.

Nucleic Acid Constructs encoding HIV antigens

[070] The present disclosure concerns nucleic acid constructs including
polynucleotide sequences that encode antigenic polypeptides of human
immunodeficiency virus -1 (“HIV-1” or simply, “HIV”). The term polynucleotide
or nucleic acid sequence refers to a polymeric form of nucleotide at least 10 bases in
length. The nucleotides can be ribonucleotides, deoxyribonucleotides, or modified
forms of either nucleotide. The term includes single- and double-stranded forms of

DNA. In the context of this disclosure, the nucleic acid constructs are
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“recombinant” nucleic acids. A recombinant nucleic acid is a nucleic acid that has a
sequence that is not naturally occurring or has a sequence that is made by an
artificial combination of two otherwise separated segments of sequence, for
example, a heterologous sequence that is not immediately contiguous with both of
the coding sequences with which it is immediately contiguous (one on the 5' end and
one on the 3' end) in the naturally occurring genome of the organism from which it
is derived. This artificial combination is often accomplished by chemical synthesis
or, more commonly, by the artificial manipulation of isolated segments of nucleic

acids, e.g., by genetic engineering techniques.

[071] In some cases, the nucleic acids are “isolated” nucleic acids. An “isolated”
nucleic acid (and similarly, an isolated protein) has been substantially separated or
purified away from other biological components in the cell of the organism in which
the nucleic acid naturally occurs, for example, other chromosomal and extra-
chromosomal DNA and RNA, proteins and organelles. Nucleic acids and proteins
that have been “isolated” include nucleic acids and proteins purified by standard
purification methods. The term also embraces nucleic acids and proteins prepared
by recombinant expression in a host cell as well as chemically synthesized nucleic

acids.

[072] An “HIV antigenic polypeptide” or “HIV antigen” can include any
proteinaceous HIV molecule or portion thereof that is capable of provoking an
immune response in an immunocompetent mammal. An “HIV molecule” is a
molecule that is a part of a human immunodeficiency virus, is encoded by a nucleic
acid sequence of a human immunodeficiency virus, or is derived from or
synthetically based upon any such molecule. Administration of a nucleic acid that
encodes an HIV antigen that provokes an immune response preferably leads to
protective immunity against HIV. In this regard, an “immune response” to HIV is

an immune response to any one or more HIV antigens.

[073] Examples of suitable HIV antigens include as all or part of the HIV Gag, Pol,
Nef or Env proteins. In the virus, Gag proteins are components of the viral capsid.
The Pol polyprotein provides reverse transcriptase (RT); integrase (IN) and
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protease(PR) functions, which reverse transcribe the viral RNA into double stranded
DNA, integrated into the chromosome of a host cell, and cleave the gag-pol derived
proteins into functional polypeptides, respectively. The Nef polypeptide is a
negative regulatory factor involved in determining pathogenicity of the virus
following infection. Env proteins are envelope proteins involved in viral attachment
and fusion to target cells. One of skill in the art will recognize that functional
attributes of the polypeptides can be altered (for example, deleted) without altering
antigenic properties of the polypeptides. Immunogenic variants or fragments of
each of Gag, Pol, Nef or Env are also HIV antigenic polypeptides that can included
in the immunogenic compositions disclosed herein. Immunogenic variants include
those, for example, having at least 90%, 95%, or 98% sequence identity to SEQ ID
NOs:20-25, or immunogenic fragments thereof. The nucleic acid vaccines disclosed
herein can include SEQ ID NOs:1-19 or sequences that encode HIV antigens, such
as those represented by SEQ ID NOS:20-25, or HIV antigens that have at least 90%,
95% or 98% sequence identity to SEQ ID NOs:20-25.

[074] Suitable Env proteins are known in the art and include, for example, gp160,
gp120, gp41, and gp140. Any clade of HIV is appropriate for antigen selection,
including HIV clades A, B, C, and the like. Thus, it will be appreciated that any
one, or a combination, of the following HIV antigens can be used in the inventive
method: HIV clade A gp140, Gag, Pol, Nef and/or Env; HIV clade B gp140, Gag,
Pol, Nef and/or Env proteins; and HIV clade C gp140, Gag, Pol, Nef and/or Env
proteins. While the compositions and methods are described in detail with respect to
Gag, Pol, Nef and/or Env proteins, any HIV protein or portion thereof capable of
inducing an immune response in a mammal can be used in connection with the
inventive method. HIV Gag, Pol, Nef and/or Env proteins from HIV clades A, B, C,
as well as nucleic acid sequences encoding such proteins and methods for the
manipulation and insertion of such nucleic acid sequences into vectors, are known
(see, for example, HIV Sequence Compendium, Division of AIDS, National
Institute of Allergy and Infectious Diseases, 2003, HIV Sequence Database (on the
world wide web at hiv-web.lanl.gov/content/hiv-db/mainpage.html), Sambrook et

al., Molecular Cloning, a Laboratory Manual, 2d edition, Cold Spring Harbor Press,
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Cold Spring Harbor, N.Y., 1989, and Ausubel et al., Current Protocols in Molecular
Biology, Greene Publishing Associates and John Wiley & Sons, New York, N.Y.,
1994).

[075] Gag, Pol, Nef and Env polypeptide sequences are known in the art, and
numerous amino acid sequences are available from publicly accessible databases,
such as GENBANK®. For example, a Gag polypeptide corresponding to the amino
acid sequence of the strain HXB2 is represented by the sequence of GENBANK®
accession number K03455. Pol and Nef polypeptides corresponding to the amino
acid sequence of the strain NL4-3 is represented by the sequence of GENBANK®
accession number M19921. Exemplary Env polypeptides, for example,
corresponding to clades A, B and C are represented by the sequences of
GENBANK® accession numbers U08794, K03455 and AF286227, respectively.
Particular exemplary sequences encoded by the nucleic acid constructs disclosed
herein are represented by SEQ ID NOs:20-25, corresponding to Gag, Pol, Nef, clade
A Env, clade B Env, and clade C Env, respectively. Certain of these exemplary
polypeptides have been modified functionally (as indicated in further detail in the
Examples) but nonetheless retain important antigenic characteristics of the naturally

occurring proteins.

[076] An entire, intact HIV protein is not required to produce an immune response.
Indeed, most antigenic epitopes of HIV proteins are relatively small in size. Thus,
fragments (for example, epitopes or other antigenic fragments) of an HIV protein,
such as any of the HIV proteins described herein, can be used as an HIV antigen.
Antigenic fragments and epitopes of the HIV Gag, Pol, Nef and/or Env proteins, as
well as nucleic acid sequences encoding such antigenic fragments and epitopes, are
known (see, for example, HIV Immunology and HIV/SIV Vaccine Databases, Vol.
1, Division of AIDS, National Institute of Allergy and Infectious Diseases, 2003).

[077] A nucleic acid construct is said to “encode” an antigen when a
polynucleotide sequence incorporated into the construct includes one or more open

reading frames that upon recognition and activity by cellular transcriptional and
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translational processes gives rise to a sequence of amino acids constituting the

antigen.

[078] HIV antigens are “different” if they comprise a different antigenic amino
acid sequence. When referring to a plurality of different HIV antigens, the two or
more different HIV antigens can be any HIV antigens, such as two or more (or three,
or four, or five, or six, or more) of the HIV antigens described herein. Different
HIV antigenic polypeptides can be two or more antigenic polypeptides from
different HIV proteins, that is proteins encoded by different genes in the HIV
genome (for example, an HIV Gag polypeptide is different from an HIV Pol
polypeptide, which is different from an HIV Nef polypeptide, which again is
different from an HIV Env polypeptide). Thus, Gag, Pol, Nef and Env are different
HIV proteins or antigenic polypeptides. Alternatively, different HIV antigenic
polypeptides are different if they are encoded by a homologous genomic segment (or
gene) from different strains or clades of HIV. Thus, a clade A Env polypeptide is
different from a clade B Env polypeptide, which is different from a clade C Env
polypeptide, and the like. In the context of immunogenic (for example, vaccine)
compositions described herein, the two or more different HIV antigens include HIV
antigens from two or more different HIV clades or strains, such as from three or
more different HIV clades (such as clades A, B and C) or from two or more variant
HIV strains of the same clade. Exposing the immune system of a mammal to a
“cocktail” of different HIV antigens can elicit a broader and more effective immune

response than exposing the immune system to only a single HIV antigen.

[079] Thus, a plurality of separate nucleic acid constructs each including a
polynucleotide sequence encoding a single HIV antigenic polypeptide, wherein the
plurality of nucleic acid constructs encode a plurality of antigenic polypeptides or a
plurality of HIV clades or strains, can include a plurality of encoded polypeptides of
the same clade or strain (for example all clade B) or encoded polypeptides of

different clades or strains (for example some of clade A and others of clade B).

[080] In some particularly disclosed embodiments the composition includes a

plurality of different nucleic acid constructs. The nucleic acid constructs include a
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polynucleotide sequence encoding a single (no more than once) HIV antigen
operably linked to a transcription control sequence, and the single HIV antigen is
different for the different nucleic acid constructs. In particular examples, the
different single HIV antigens of the different nucleic acid constructs, are different
encoded polypeptides of the same clade or strain, but may further include different
encoded polypeptides, expressed from different constructs, of clades or strains that
differ from the encoded polypeptides that share the same clade or strain. For
example, the different nucleic acid constructs that encode HIV antigens of the same
clade or strain can be three separate constructs that respectively encode Gag, Pol,
and Nef as the only HIV antigen expressed from each of the constructs, and each of
Gag, Pol, and Nef are of the same clade or strain (for example, all clade B). In
addition, in some embodiments the composition can further include separate nucleic
acid constructs that encode Env antigens of different clades or strains. For example,
at least three separate constructs independently encode clade A Env, clade B Env

and clade C Env as their only encoded HIV antigen.

[081] For example, a nucleic acid construct can include a polynucleotide sequence
that encodes a single HIV antigenic polypeptide. In specific examples provided
herein, the nucleic acid construct encodes a single Gag polypeptide, a single Pol
polypeptide, a single Nef polypeptide or a single Env polypeptide. For example, the
nucleic acid construct can include a polynucleotide séquence that encodes a single
Gag polypeptide, such as a clade B Gag polypeptide (e.g., the amino acid sequence
of SEQ ID NO:20); a polynucleotide sequence that encodes a single Pol polypeptide,
such as a clade B Pol polypeptide (e.g., SEQ ID NO:21); a polynucleotide sequence
that encodes a single Nef polypeptide, such as a clade B Nef polypeptide (e.g., SEQ
ID NO:22), or a polynucleotide sequence that encodes a single Env polypeptide,
such as a clade A, a clade B or a clade C Env polypeptide (for examples, SEQ ID
NO:23, SEQ ID NO:24 and SEQ ID NO:25). Exemplary nucleic acid constructs
encoding these polypeptides are represented by SEQ ID NOs:1-6, respectively.

[082] Alternatively, a nucleic acid construct can include a polynucleotide sequence
that encodes an HIV antigenic polypeptide that includes subsequences of multiple

clades or strains, that is, a “chimeric” HIV polypeptide. A chimeric HIV antigenic
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polypeptide can include subsequences of two or more clades or strains, such as three
or more different clades or strains. For example, a chimeric HIV Env polypeptide
can include one or more subsequence of a clade A Env polypeptide in combination
with one or more subsequence of a clade B Env polypeptide and/or one or more
subsequence of a clade C Env polypeptide, or in combination with one or more
subsequences of a different clade A strain (or strains) of HIV with a different amino
acid sequence. Similarly, subsequences of clade B and C Env polypeptides can be
combined with subsequences of other clades and/or strains. Nucleic acid constructs

including chimeric Env polypeptides are represented by SEQ ID NOs:7-15.

[083] Typically, the nucleic acid constructs encoding the HIV antigenic
polypeptides are plasmids. However, other vectors (for example, viral vectors,
phage, c;osmids, etc.) can be utilized to replicate the nucleic acids. In the context of
this disclosure, the nucleic acid constructs typically are expression vectors that
contain a promoter sequence which facilitates the efficient transcription of the
inserted genetic sequence of the host. The expression vector typically contains an
origin of replication, a promoter, as well as specific nucleic acid sequences that
allow phenotypic selection of the transformed cells. In exemplary nucleic acid
constructs, the coding sequence is operably linked under the transcriptional control
of a human cytomegalovirus (CMV) immediate early (IE) enhancer/promoter that
has been modified to include a regulatory sequence from the R region of the long
terminal repeat (LTR) of human T-cell leukemia virus type 1 (HTLV-1). This
transcription regulatory sequence is designated “CMV/R” or “CMV/R promoter.”
The CMV/R transcription regulatory sequence (alternatively referred to as a
“transcription control sequence™) contains, in a 5’ to 3’ direction: the CMV IE
enhancer/promoter; the HTLV-1 R region; and a 123 base pair (bp) fragment of the
CMV IE 3’ intron. The CMV/R transcription regulatory region confers substantially
increased expression and improved cellular immune responses to HIV antigens
operably linked under its control. An exemplary CMV/R is represented by SEQ ID
NO:26. However, transcription control sequences that retain the regulatory

properties or have been modified to enhance expression, including transcription
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regulatory regions that are at least about 90%, or 95% or 98% identical to SEQ ID
NO:26, can also be used. ‘

[084] More generally, polynucleotide sequences encoding HIV antigenic
polypeptides can be operably linked to any promoter and/or enhancer that is capable
of driving expression of the nucleic acid following introduction into a host cell. A
promoter is an array of nucleic acid control sequences that directs transcription of a
nucleic acid. A promoter includes necessary nucleic acid sequences (which can be)
near the start site of transcription, such as in the case of a polymerase II type
promoter (a TATA element). A promoter also can include distal enhancer or
repressor elements which can be located as much as several thousand base pairs
from the start site of transcription. Both constitutive and inducible promoters are
included (see, for example, Bitter et al., Methods in Enzymology 153:516-544,
1987). Specific, non-limiting examples of promoters include promoters derived
from the genome of mammalian cells (e.g., metallothionein promoter) or from
mammalian viruses (e.g., the cytomegalovirus immediate early gene promoter, the
retrovirus long terminal repeat; the adenovirus late promoter; the vaccinia virus 7.5K
promoter) may be used. Promoters produced by recombinant DNA or synthetic
techniques may also be used. A first nucleic acid sequence is operably linked with a
second nucleic acid sequence when the first nucleic acid sequence is placed in a
functional relationship with the second nucleic acid sequence. For instance, a
promoter is operably linked to a coding sequence if the promoter affects the

transcription or expression of the coding sequence.

[085] To produce such nucleic acid constructs, polynucleotide sequences encoding
HIV antigenic polypeptides are inserted into a suitable expression vector, such as a
plasmid expression vector that use the CMV/R promoter and the bovine growth
hormone polyadenylation sequence to regulate expression. The CMV/R promoter
consists of a translational enhancer region of the CMV immediate early region 1
enhancer (CMV-IE) substituted with the 5'-untranslated HTLV-1 R-US region of the
human T-cell leukemia virus type 1 (HTLV-1) long terminal repeat (LTR) to
optimize gene expression. The HIV-1 polynucleotide sequences are typically

modified to optimize expression in human cells. The plasmid expression vectors are
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introduced into bacterial cells, such as, E. coli, which are grown in culture in
kanamycin selection medium. In all cases, bacterial cell growth is dependent upon
the cellular expression of the kanamycin resistance protein encoded by a portion of
the plasmid DNA. Following growth of bacterial cells harboring the plasmid, the
plasmid DNA is purified from cellular components. Procedures for producing
polynucleotide sequences encoding HIV antigenic polypeptides and for
manipulating them in vitro are well known to those of skill in the art, and can be

found, e.g., in Sambrook and Ausubel, supra.

[086] In addition to the polynucleotide sequences encoding the polypeptides
represented by SEQ ID NOs:20-25 disclosed herein, such as SEQ ID NOs:1-6 (as
well as nucleic acids encoding chimeric Env polypeptides represented by SEQ ID
NOs:7-15 and nucleic acids encoding adenoviral vectors represented by SEQ ID
NOs:16-19) as disclosed herein, the nucleic acid constructs can include variant
polynucleotide sequences that encode polypeptides that are substantially similar to
SEQ ID NOs:20-25 (for example, are substantially similar to SEQ ID NOs:1-6
and/or SEQ ID NOs:16-19). Similarly, the nucleic acid constructs can include
polynucleotides that encode chimeric polypeptides that are substantially similar to
those encoded by SEQ ID NOs:7-15. The similarity between amino acid (and
polynucleotide) sequences is expressed in terms of the similarity between the
sequences, otherwise referred to as sequence identity. Sequence identity is
frequently measured in terms of percentage identity (or similarity); the higher the
percentage, the more similar are the primary structures of the two sequences. In
general, the more similar the primary structures of two amino acid sequences, the
more similar are the higher order structures resulting from folding and assembly.
Variants of an HIV antigenic polypeptide (for example, of a particular clade) can
have one or a small number of amino acid deletions, additions or substitutions but
will nonetheless share a very high percentage of their amino acid (and generally
their polynucleotide sequence). To the extent that variants of a subtype differ from
each other, their overall antigenic characteristics are maintained. In contrast, HIV
antigens of different clades share less sequence identity and/or differ from each

other such that their antigenic characteristics are no longer identical. Thus, the
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nucleic acid constructs can include polynucleotides that encode polypeptides that are
at least about 90%, or 95%, or 98% identical to one of SEQ ID NOs:20-25 with
respect to amino acid sequence, or that have at least about 90%, 95%, or 98%
sequence identity to one or more of SEQ ID NOs;1-19 and/or that differ from one of

these sequences by the substitution of degenerate codons.

[087] Methods of determining sequence identity are well known in the art. Various
programs and alignment algorithms are described in: Smith and Waterman, Adv.
Appl. Math. 2:482, 1981; Needleman and Wunsch, J. Mol. Biol. 48:443,1970;
Higgins and Sharp, Gene 73:237, 1988; Higgins and Sharp, CABIOS 5:151, 1989;
Corpet et al., Nucleic Acids Research 16:10881, 1988; and Pearson and Lipman,
Proc. Natl. Acad. Sci. USA 85:2444,1988. Altschul et al., Nature Genet. 6:119,
1994, presents a detailed consideration of sequence alignment methods and
homology calculations. The NCBI Basic Local Alignment Search Tool (BLAST)
(Altschul et al., J. Mol. Biol. 215:403, 1990) is available from several sources,
including the National Center for Biotechnology Information (NCBI, Bethesda, MD)
and on the internet, for use in connection with the sequence analysis programs
blastp, blastn, blastx, tblastn and tblastx. A description of how to determine
sequence identity using this program is available on the NCBI website on the

internet.

[088] Another indicia of sequence similarity between two nucleic acids is the
ability to hybridize. The more similar are the sequences of the two nucleic acids, the
more stringent the conditions at which they will hybridize. The stringency of
hybridization conditions are sequence-dependent and are different under different
environmental parameters. Thus, hybridization conditions resulting in particular
degrees of stringency will vary depending upon the nature of the hybridization
method of choice and the composition and length of the hybridizing nucleic acid
sequences. Generally, the temperature of hybridization and the ionic strength
(especially the Na* and/or Mg concentration) of the hybridization buffer will
determine the stringency of hybridization, though wash times also influence
stringency. Generally, stringent conditions are selected to be about 5°C to 20°C

lower than the thermal melting point (Ty,) for the specific sequence at a defined ionic
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strength and pH. The Ty, is the temperature (under defined ionic strength and pH) at
which 50% of the target sequence hybridizes to a perfectly matched probe.
Conditions for nucleic acid hybridization and calculation of stringencies can be
found, for example, in Sambrook et al., Molecular Cloning: A Laboratory Manual,
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 2001; Tijssen,
Hybridization With Nucleic Acid Probes, Part I: Theory and Nucleic Acid
Preparation, Laboratory Techniques in Biochemistry and Molecular Biology,
Elsevier Science Ltd., NY, NY, 1993.and Ausubel et al. Short Protocols in
Molecular Biology, 4" ed., John Wiley & Sons, Inc., 1999.

[089] For purposes of the present disclosure, “stringent conditions™ encompass
conditions under which hybridization will only occur if there is less than 25%
mismatch between the hybridization molecule and the target sequence. “Stringent
conditions” may be broken down into particular levels of stringency for more
precise definition. Thus, as used herein, “moderate stringency” conditions are those
under which molecules with more than 25% sequence mismatch will not hybridize;
conditions of “medium stringency” are those under which molecules with more than
15% mismatch will not hybridize, and conditions of “high stringency” are those
under which sequences with more than 10% mismatch will not hybridize.
Conditions of “very high stringency” are those under which sequences with more
than 6% mismatch will not hybridize. In contrast nucleic acids that hybridize under
“low stringency conditions include those with much less sequence identity, or with
sequence identity over only short subsequences of the nucleic acid. For example, a
nucleic acid construct can include a polynucleotide sequence that hybridizes under
high stringency or very high stringency, or even higher stringency conditions to a
polynucleotide sequence that encodes any one of SEQ ID NOs:20-25. Similarly, the
nucleic acid constructs can hybridize under such conditions to any one of SEQ ID
NOs:1-19.

[090] Thus, in addition to polynucleotides encoding the particular amino acid
sequences represented by SEQ ID NOs:20-25, for example those polynucleotides
represented by the codon optimized constructs of SEQ ID NO:s1-19, the nucleic

acid constructs used in the vaccine compositions can include polynucleotide
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sequences having a high percentage of sequence identity, for example, that hybridize
under high stringency, or very high stringency (or even higher stringency) to one of
these sequences. A codon composition at one or more positions that is found in a
naturally occurring or mutant strain of HIV are also encompassed within the nucleic
acid constructs disclosed herein. One of skill in the art can easily identify numerous
HIV polynucleotide sequences, and determine which nucleotides can be varied
without substantially altering the amino acid content of the encoded polypeptide. In
addition, polynucleotide sequences that encode variants with a small number of
amino acid additions, deletions or substitution are also encompassed within the
nucleic acid constructs described herein. Typically, any amino acid additions,
deletions and/or substitutions are located in positions that do not alter the antigenic
epitopes and that do not interfere with folding, or other translational or post-
translational processing. Most commonly, any amino acid substitutions are
conservative amino acid substitutions. For example, a variant polynucleotide
sequence can encode an HIV antigenic polypeptide with one or two or three or four

or five, or more amino acid additions, deletions or substitutions.

[091] Conservative variants of particular amino acids are well known in the art,

and can be selected, for example from groupings set forth in Table 1.
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Table 1: Conservative amino acid substitutions

Original Residue Conservative Substitutions
Ala Ser

Arg Lys

Asn Gln, His

Asp Glu

Cys Ser

Gln Asn

Glu Asp

His Asn; Gln

Ile Leu, Val

Leu Ile; Val

Lys Arg; Gln; Glu
Met Leu; Ile

Phe Met; Leu; Tyr
Ser Thr

Thr Ser

Tip Tyr

Tyr Trp; Phe

Val Ile; Leu

IMMUNOGENIC COMPOSITIONS

[092] Used in combination, the nucleic acid constructs, such as those exemplified
by SEQ ID NOs:1-6, can be used to provide immunogenic compositions that elicit a
broad spectrum immune response against HIV. This specific combination of nucleic
acid constructs is referred to herein as VRC-HIVDNAO016-00-VP, and includes the
plasmidsVRC-4401, VRC-4409, VRC-4404, VRC-5736, VRC 5737, and VRC-
5738, corresponding respectively to SEQ ID NOs:1-6).

[093] The composition including two or more nucleic acid construct encoding
different HIV antigens is typically provided by a composition including multiple
nucleic acid constructs, each of which encodes a single HIV antigen. Collectively,
the two or more nucleic acid constructs encode antigens from more than one clade or
strain, for example, from two or more clades or strains, or from three or more clades
or strains. In some cases, the composition includes polynucleotide sequences that

encode a chimeric HIV antigen, with subsequences of more than one clade or strain.

-33.



WO 2006/020071 PCT/US2005/025219

[094] For clinical purposes, all nucleic acid constructs, such as plasmids and host
E. coli strains used in the production of the vaccine are characterized in accordance
with the relevant sections of the “Points to Consider in the Production and Testing of
New Drugs and Biologicals Produced by Recombinant DNA Technology” (1985),
the “Supplement: Nucleic Acid Characterization and Genetic Stability” (1992), and
“Points to Consider in Human Somatic Cell Therapy and Gene Therapy” (1991,
1998), “Points to Consider on Plasmid DNA Vaccines for Preventive Infectious
Disease Indications” (1996). In addition for clinical testing and use, all
compositions are produced in compliance with current Good Manufacturing

Practices (cGMP).

[095] Thus, in one embodiment, the immunogenic composition is VRC-
HIVDNAO016-00-VP, a six-component multiclade plasmid DNA vaccine, expressing
Gag, Pol and Nef proteins from clade B HIV-1 and Env glycoproteins from clades
A, B and C. This composition is suitable for the prophylactic treatment of HIV, that
is, as a preventive HIV-1 vaccine. The vaccine has been designed to elicit immune
responses against several proteins from a variety of HIV-1 strains. This vaccine
differs from previous multiclade vaccine compositions in two significant ways.
First, previous compositions have relied on a single plasmid encoding a Gag-Pol-
Nef fusion protein. In the particular examples described herein, these three proteins
are separated into three different plasmids, encoding Gag (VRC 4401), Pol (VRC
4409), and Nef (VRC 4404) individually. Additionally, there is a 68 amino acid
addition in the gag gene as compared to the previous fusion protein composition.
Second, the promoter is modified to include the 5'-untranslated HTLV-1 R-US5
region of the human T-cell leukemia virus type 1 (HTLV-1) long terminal repeat
(LTR) rather than a portion of the translational enhancer region of the CMV
immediate early region 1 enhancer used in previous constructs. Vaccination, for
example, of non-human primates, with plasmids containing CMV/R transcription
regulatory region elicited higher and more consistent HIV-1 specific cellular
immune responses than vaccination with plasmids constructed with the unmodified

CVM IE promoter/enhancer sequence.
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[096] VRC-HIVDNAO16-00-VPis designed to elicit immune responses against
several proteins from a variety of HIV-1 strains. This vaccine product has evolved
from the initial HIV-1 DNA plasmid product (VRC-4302; BB-IND 9782) that
encoded for an HIV-1 clade B Gag-Pol fusion protein. Preclinical studies
demonstrated expression of immunogenic protein in small animals, and an ongoing
Phase I clinical trial has revealed no safety concerns at the doses tested to date. The
VRC-HIVDNA009-00-VP vaccine (BB-IND 10681) expanded upon the product
concept to include proteins from multiple subtypes (clades) of HIV-1 and increased
the number of vaccine components to include a highly immunogenic regulatory
protein (Nef), as well as modified Envelope glycoproteins that have been able to

generate immune responses in rhesus macaques.

[097] The four plasmid product, VRC-HIVDNA009-00-VP, was chosen to
advance to clinical testing based upon preclinical immunogenicity studies conducted
in rhesus macaques and mice, as well as preclinical safety studies of a vaccine
product (VRC-HIVDNA006-00-VP) consisting of the same four plasmids and two
additional Gag-Pol-Nef expressing plasmids. Based on biological safety testing of
these plasmid products, and the high degree of homology between the candidate
vaccines VRC-HIVDNA009-00-VP (BB-IND 10681) and VRC-HIVDNA016-00-

VP, it was determined that the six plasmid vaccine was safe for human clinical trials.

THERAPEUTIC METHODS

[098] The nucleic acid constructs encoding HIV antigenic polypeptides described
herein are used, for example, in combination, as pharmaceutical compositions
(medicaments) for use in therapeutic, for example, prophylactic regimens (e.g.,
vaccines) and administered to subjects (e.g., human subjects) to elicit an immune
response against one or more clade or strain of HIV. For example, the compositions
described herein can be administered to a human (or non-human) subject prior to
infection with HIV to inhibit infection by or replication of the virus. Thus, the
pharmaceutical compositions described above can be administered to a subject to

elicit a protective immune response against HIV. To elicit an immune response, a
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therapeutically effective (e.g., immunologically effective) amount of the nucleic acid

constructs are administered to a subject, such as a human (or non-human) subject.

[099] A “therapeutically effective amount” is a quantity of a chemical composition
(such as a nucleic acid construct or vector) used to achieve a desired effect in a
subject being treated. For instance, this can be the amount necessary to express an
adequate amount of antigen to elicit an antibody or T cell response, or to inhibit or
prevent infection by or replication of the virus, or to prevent, lessen or ameliorate
symptoms caused by infection with the virus. When administered to a subject, a
dosage will generally be used that will achieve target tissue or systemic
concentrations that are empirically determined to achieve an in vitro effect. Such
_dosages can be determined without undue experimentation by those of ordinary skill

in the art. Exemplary dosages are described in detail in the Examples.

[0100] A pharmaceutical composition including an HIV encoding nucleic acid
construct can be administered by any means known to one of skill in the art (see
Banga, A., “Parenteral Controlled Delivery of Therapeutic Peptides and Proteins,” in
Therapeutic Peptides and Proteins, Technomic Publishing Co., Inc., Lancaster, PA,
1995; DNA Vaccines: Methods and Protocols (Methods in Molecular Medicine) by
Douglas B. Lowrie and Robert G. Whalen (Eds.), Humana Press, 2000) such as by
intramuscular, subcutaneous, or intravenous injection, but even oral, nasal, or anal
administration is contemplated. In one embodiment, administration is by
subcutaneous or intramuscular injection. Actual methods for preparing
administrable compositions will be known or apparent to those skilled in the art and
are described in more detail in such publications as Remingtons Phamaceutical

Sciences, 19™ Ed., Mack Publishing Company, Easton, Pennsylvania, 1995.

[0101] Suitable formulations for the nucleic acid constructs, for example, the primer
or booster compositions disclosed herein, include aqueous and non-aqueous
solutions, isotonic sterile solutions, which can contain anti-oxidants, buffers, and
bacteriostats, and aqueous and non-aqueous sterile suspensions that can include
suspending agents, solubilizers, thickening agents, stabilizers, and preservatives.

The formulations can be presented in unit-dose or multi-dose sealed containers, such
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as ampules and vials, and can be stored in a freeze-dried (lyophilized) condition
requiring only the addition of the sterile liquid carrier, for example, water,
immediately prior to use. Extemporaneous solutions and suspensions can be
prepared from sterile powders, granules, and tablets. Preferably, the carrier is a
buffered saline solution. More preferably, the composition for use in the inventive
method is formulated to protect the nucleic acid constructs from damage prior to
administration. For example, the composition can be formulated to reduce loss of
the adenoviral vectors on devices used to prepare, store, or administer the expression
vector, such as glassware, syringes, or needles. The compositions can be formulated
to decrease the light sensitivity and/or temperature sensitivity of the components.

To this end, the composition preferably comprises a pharmaceutically acceptable
liquid cartier, such as, for example, those described above, and a stabilizing agent
selected from the group consisting of polysorbate 80, L-arginine,
polyvinylpyrrolidone, trehalose, and combinations thereof. Use of such an
adenoviral vector composition will extend the shelf life of the vector, facilitate
administration, and increase the efficiency of the inventive method. Formulations
for adenoviral vector-containing compositions are further described in, for example,
U.S. Patent 6,225,289, 6,514,943, U.S. Patent Application Publication No.
2003/0153065 Al, and International Patent Application Publication WO 00/34444.
An adenoviral vector composition also can be formulated to enhance transduction
efficiency. In addition, one of ordinary skill in the art will appreciate that the
composition can comprise other therapeutic or biologically-active agents. For
example, factors that control inflammation, such as ibuprofen or steroids, can be part
of the adenoviral vector composition to reduce swelling and inflammation associated
with in vivo administration of the adenoviral vectors. As discussed herein, immune
system stimulators can be administered to enhance any immune response to the
antigens. Antibiotics, i.e., microbicides and fungicides, can be present to treat
existing infection and/or reduce the risk of future infection, such as infection

associated with gene transfer procedures.

[0102] The compositions can be administered for therapeutic treatments. In

therapeutic applications, a therapeutically effective amount of the composition is
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administered to a subject prior to or following exposure to or infection by HIV.
When administered prior to exposure, the therapeutic application can be refetred to
as a prophylactic administration (e.g., a vaccine). Single or multiple administrations
of the compositions are administered depending on the dosage and frequency as
required and tolerated by the subject. In one embodiment, the dosage is
administered once as a bolus, but in another embodiment can be applied periodically
until a therapeutic result, such as a protective immune response, is achieved.
Generally, the dose is sufficient to treat or ameliorate symptoms or signs of disease
without producing unacceptable toxicity to the subject. Systemic or local

administration can be utilized.

[0103] Controlled release parenteral formulations can be made as implants, oily
injections, or as particulate systems. Particulate systems include microspheres,
microparticles, microcapsules, nanocapsules, nanospheres, and nanoparticles.
Particles, microspheres, and microcapsules smaller than about 1 pm are generally
referred to as nanoparticles, nanospheres, and nanocapsules, respectively.
Capillaries have a diameter of approximately 5 pm so that only nanoparticles are
administered intravenously. Microparticles are typically around 100 pm in diameter
and are administered subcutaneously or intramuscularly (see, Kreuter, Colloidal
Drug Delivery Systems, J. Kreuter, ed., Marcel Dekker, Inc., New York, NY, pp.
219-342, 1994; Tice & Tabibi, Treatise on Controlled Drug Delivery, A.
Kydonieus, ed., Marcel Dekker, Inc. New York, NY, pp. 315-339, 1992).

[0104] In certain embodiments, the pharmaceutical composition includes an
adjuvant. An adjuvant can be a suspension of minerals, such as alum, aluminum
hydroxide, aluminum phosphate, on which antigen is adsorbed; or water-in-oil
emulsion in which antigen solution is emulsified in oil (MF-59, Freund’s incomplete
adjuvant), sometimes with the inclusion of killed mycobacteria (Freund’s complete
adjuvant) to further enhance antigenicity (inhibits degradation of antigen and/or
causes influx of macrophages). In the context of nucleic acid vaccines, naturally
occurring or synthetic immunostimulatory compositions that bind to and stimulate

receptors involved in innate immunity can be administered along with nucleic acid
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constructs encoding the HIV antigenic polypeptides. For example, agents that
stimulate certain Toll-like receptors (such as TLR7, TLR8 and TLR9) can be
administered in combination with the nucleic acid constructs encoding HIV
antigenic polypeptides. In some embodiments, the nucleic acid construct is

administered in combination with immunostimulatory CpG oligonucleotides.

[0105] Nucleic acid constructs encoding HIV antigenic polypeptides can be
introduced in vivo as naked DNA plasmids. DNA vectors can be introduced into the
desired host cells by methods known in the art, including but not limited to
transfection, electroporation (e.g., transcutaneous electroporation), microinjection,
transduction, cell fusion, DEAE dextran, calcium phosphate precipitation, use of a
gene gun, or use of a DNA vector transporter (See e.g., Wu et al. J. Biol. Chem.,
267:963-967, 1992; Wu and Wu J. Biol. Chem., 263:14621-14624, 1988; and
Williams et al. Proc. Natl. Acad. Sci. USA 88:2726-2730, 1991). As described in
detail in the Examples, a needleless delivery device, such as a BIOJECTOR®
needleless injection device can be utilized to introduce the therapeutic nucleic acid
constructs in vivo. Receptor-mediated DNA delivery approaches can also be used
(Curiel et al. Hum. Gene Ther., 3:147-154, 1992; and Wu and Wu, J. Biol. Chem.,
262:4429-4432, 1987). Methods for formulating and administering naked DNA to
mammalian muscle tissue are disclosed in U.S. Pat. Nos. 5,580,859 and 5,589,466,
both of which are herein incorporated by reference. Other molecules are also useful
for facilitating transfection of a nucleic acid in vivo, such as a cationic oligopeptide
(e.g., W0O95/21931), peptides derived from DNA binding proteins (e.g.,
W096/25508), or a cationic polymer (e.g., W095/21931).

[0106] Alternatively, electroporation can be utilized conveniently to introduce
nucleic acid constructs encoding HIV antigens into cells. Electroporation is well
known by those of ordinary skill in the art (see, for example: Lohr et al. Cancer Res.
61:3281-3284, 2001; Nakano et al. Hum Gene Ther. 12:1289-1297, 2001; Kim et al.
Gene Ther. 10:1216-1224, 2003; Dean et al. Gene Ther. 10:1608-1615, 2003; and
Young et al. Gene Ther 10:1465-1470, 2003). For example, in electroporation, a
high concentration of vector DNA is added to a suspension of host cell (such as

isolated autologous peripheral blood or bone marrow cells) and the mixture shocked
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with an electrical field. Transcutaneous electroporation can be utilized in animals
and humans to introduce heterologous nucleic acids into cells of solid tissues (such
as muscle) in vivo. Typically, the nucleic acid constructs are introduced into tissues
in vivo by introducing a solution containing the DNA into a target tissue, for
example, using a needle or trochar in conjunction with electrodes for delivering one
or more electrical pulses. For example, a series of electrical pulses can be utilized to
optimize transfection, for example, between 3 and ten pulses of 100V and 50 msec.

In some cases, multiple sessions or administrations are performed.

[0107] Another well known method that can be used to introduce nucleic acid
constructs encoding HIV antigens into host cells is particle bombardment (also know
as biolistic transformation). Biolistic transformation is commonly accomplished in
one of several ways. One common method involves propelling inert or biologically
active particles at cells. This technique is disclosed in, e.g., U.S. Pat. Nos.
4,945,050, 5,036,006; and 5,100,792, all to Sanford et al., which are hereby
incorporated by reference. Generally, this procedure involves propelling inert or
biologically active particles at the cells under conditions effective to penetrate the
outer surface of the cell and to be incorporated within the interior thereof. When
inert particles are utilized, the plasmid can be introduced into the cell by coating the
particles with the plasmid containing the exogenous DNA. Alternatively, the target
cell can be surrounded by the plasmid so that the plasmid is carried into the cell by

the wake of the particle.

[0108] Alternatively, the vector can be introduced in vivo by lipofection. For the
past decade, there has been increasing use of liposomes for encapsulation and
transfection of nucleic acids in vitro. Synthetic cationic lipids designed to limit the
difficulties and dangers encountered with liposome mediated transfection can be
used to prepare liposomes for in vivo transfection of a gene encoding a marker
(Felgner et. al. Proc. Natl. Acad. Sci. USA 84:7413-7417, 1987; Mackey, et al. Proc.
Natl. Acad. Sci. USA 85:8027-8031, 1988; Ulmer et al. Science 259:1745-1748,
1993). The use of cationic lipids can promote encapsulation of negatively charged
nucleic acids, and also promote fusion with negatively charged cell membranes

(Felgner and Ringold Science 337:387-388, 1989). Particularly useful lipid
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compounds and compositions for transfer of nucleic acids are described in
W095/18863 and W096/17823, and in U.S. Pat. No. 5,459,127, herein incorporated

by reference.

[0109] In other embodiments, the nucleic acid constructs are viral vectors. Methods
for constructing and using viral vectors are known in the art (See e.g., Miller and
Rosman, BioTech., 7:980-990, 1992). Preferably, the viral vectors are replication
defective, that is, they are unable to replicate autonomously in the target cell. In
general, the genome of the replication defective viral vectors that are used within the
scope of the present disclosure lack at least one region that is necessary for the
replication of the virus in the infected cell. These regions can either be eliminated
(in whole or in part), or be rendered non-functional by any technique known to a
person skilled in the art. These techniques include the total removal, substitution (by
other sequences, in particular by the inserted nucleic acid), partial deletion or
addition of one or more bases to an essential (for replication) region. Such

techniques can be performed in vitro (for example, on the isolated DNA).

[0110] In some cases, the replication defective virus retains the sequences ofits
genome that are necessary for encapsidating the viral particles. DNA viral vectors
commonly include attenuated or defective DNA viruses, including, but not limited
to, herpes simplex virus (HSV), papillomavirus, Epstein Barr virus (EBV),
adenovirus, adeno-associated virus (AAV), Moloney leukemia virus (MLV) and
human immunodeficiency virus (HIV) and the like. Defective viruses, that entirely
or almost entirely lack viral genes, are preferred, as defective virus is not infective
after introduction into a cell. Use of defective viral vectors allows for administration
to cells in a specific, localized area, without concern that the vector can infect other
cells. Thus, a specific tissue can be specifically targeted. Examples of particular
vectors include, but are not limited to, a defective herpes virus 1 (HSV1) vector
(Kaplitt et al. Mol. Cell. Neurosci., 2:320-330, 1991), defective herpes virus vector
Jacking a glycoprotein L gene (See for example, Patent Publication RD 371005 A),
or other defective herpes virus vectors (See e.g., WO 94/21807; and WO 92/05263);
an attenuated adenovirus vector, such as the vector described by Stratford-

Perricaudet et al. (J. Clin. Invest., 90:626-630 1992; La Salle et al., Science 259:988-
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990, 1993); and a defective adeno-associated virus vector (Samulski et al., J. Virol.,
61:3096-3101, 1987; Samulski et al., J. Virol., 63:3822-3828, 1989; and Lebkowski
et al., Mol. Cell. Biol., 8:3988-3996, 1988).

[0111] In one embodiment, the vector is an adenovirus vector. Adenoviruses are
eukaryotic DNA viruses that can be modified to efficiently deliver a nucleic acid of
the disclosure to a variety of cell types. Various serotypes of adenovirus exist. Of
these serotypes, preference is given, within the scope of the present disclosure, to
type 2 or type 5 human adenoviruses (Ad 2 or Ad 5), or adenoviruses of animal
origin (See e.g., W094/26914). Those adenoviruses of animal origin that can be
used within the scope of the present disclosure include adenoviruses of canine,
bovine, murine (e.g., Mavl, Beard et al. Virol., 75-81, 1990), ovine, porcine, avian,
and simian (e.g., SAV) origin. In some embodiments, the adenovirus of animal
origin is a canine adenovirus, such as a CAV2 adenovirus (e.g. Manhattan or A26/61
strain (ATCC VR-800)).

[0112] The replication defective adenoviral vectors described herein include the
ITRs, an encapsidation sequence and the polynucleotide sequence of interest. In
some embodiments, at least the E1 region of the adenoviral vector is non-functional.
The deletion in the E1 region preferably extends from nucleotides 455 to 3329 in the
sequence of the Ad5 adenovirus (Pvull-Bg/Il fragment) or 382 to 3446 (Hinfll-
Sau3A fragment). Other regions can also be modified, in particular the E3 region
(e.g., W095/02697), the E2 region (e.g., W094/28938), the E4 region (e.g.,
W094/28152, W094/12649 and W095/02697), or in any of the late genes L1-L5.

[0113] In other embodiments, the adenoviral vector has a deletion in the E1 region
(Ad 1.0). Examples of E1-deleted adenoviruses are disclosed in EP 185,573, the
contents of which are incorporated herein by reference. In another embodiment, the
adenoviral vector has a deletion in the E1 and E4 regions (Ad 3.0). Examples of
E1/E4-deleted adenoviruses are disclosed in W095/02697 and W096/22378.

[0114] The replication defective recombinant adenoviruses according to this

disclosure can be prepared by any technique known to the person skilled in the art
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(See e.g., Levrero et al. Gene 101:195, 1991; EP 185 573; and Graham EMBO J.,
3:2917, 1984). In particular, they can be prepared by homologous recombination
between an adenovirus and a plasmid, which includes, inter alia, the DNA sequence
of interest. The homologous recombination is accomplished following co-
transfection of the adenovirus and plasmid into an appropriate cell line. The cell line
that is employed should preferably (i) be transformable by the elements to be used,
and (ii) contain the sequences that are able to complement the part of the genome of
the replication defective adenovirus, preferably in integrated form in order to avoid
the risks of recombination. Examples of cell lines that can be used are the human
embryonic kidney cell line 293 (Graham et al. J. Gen. Virol. 36:59, 1977), which
contains the left-hand portion of the genome of an Ad5 adenovirus (12%) integrated
into its genome, and cell lines that are able to complement the E1 and E4 functions,
as described in applications W094/26914 and W095/02697. Recombinant
adenoviruses are recovered and purified using standard molecular biological
techniques that are well known to one of ordinary skill in the art. Nucleic acids
encoding HIV antigens can also be introduced using other viral vectors, such as
retroviral vectors, for example, lentivirus vectors or adenovirus-associated viral
(AAYV) vectors.

[0115] As described in detail in the Examples, in one embodiment, a pharmaceutical
composition including nucleic acid constructs encoding HIV antigens that
correspond to antigenic polypeptides of multiple clades or strains of HIV are
introduced into a subject prior to exposure to HIV to elicit a protective immune
response. Typically, the nucleic acid constructs are plasmids. For example, several
plasmids including polynucleotide sequences that encode different HIV antigens can
be included in a pharmaceutical composition. For example, a set of plasmids that
encodes antigenic polypeptides of different HIV clades or strains can be included in
the composition to elicit immunity that protects against infection by HIV of multiple
clades or strains. In an exemplary embodiment, the composition includes six
plasmids. Each of the plasmids includes a polynucleotide sequence encoding a
different HIV antigen operably linked to a transcription regulatory sequence that

promotes expression of the antigenic polypeptide in vivo. For example, the
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composition can include different plasmids that encode a Gag polypeptide, a Pol
polypeptide, a Nef polypeptide, and optionally, Env polypeptides of different clades
or strains (for example, a clade A Env polypeptide, a clade B Env polypeptide
and/or a clade C polypeptide. In one specific embodiment, the vaccine composition
includes the six plasmids (VRC 4409, VRC 4401, VRC-4404, VRC 5736, VRC
5737 and VRC 5738 represented by SEQ ID NOs:1-6, respectively. This particular
embodiment is designated VRC-HIVDNAO016-00-VP, and is described in further

detail in the Examples.

[0116] Typically, the multi-plasmid composition includes the six plasmids in
substantially equal ratio (e.g., approximately 1:1:1:1:1:1). The pharmaceutical
composition can be administered to a subject in a single or multiple doses. The dose
range can be varied according to the physical, metabolic and immunological
characteristics of the subject, however, a dose of at least about 1 mg and no more
than about 12 mg is typically administered. For example, a single dose can be at
least about 2 mg, or at least about 3 mg, or at least about 4 mg of combined DNA.
Typically, a single dose does not exceed about 6 mg, or about 8 mg or about 10 mg
of combined DNA. As described in the Examples, a dose of about 4 mg combined
plasmid weight is typically effective to elicit a protective immune response in an

immunocompetent adult.

[0117] A single dose, or multiple doses separated by a time interval can be
administered to elicit an immune response against HIV. For example, two doses, or
three doses, or four doses, or five doses, or six doses or more can be administered to
a subject over a period of several weeks, several months or even several years, to

optimize the immune response.

[0118] In some cases the pharmaceutical composition including the nucleic acid
constructs, for example the multi-plasmid vaccine VRC-HIVDNAO016-00-VP is
included in combination modality regimens using it as a DNA vaccine prime
followed by an adenoviral vector boost. Prime-boost regimens have shown promise
in non-human primate models of HIV infection. Such regimens have the potential
for raising high levels of immune responses. For example, a “primer” composition

- 44 -



WO 2006/020071 PCT/US2005/025219

including one or more nucleic acid constructs that encode at least one HIV antigen
that is the same as an HIV antigen encoded by an adenoviral vector of an adenoviral
vector composition can be administered to a subject. For example, the primer
composition can be administered at least about one week before the administration
of the “booster” composition including one or more adenoviral vectors.. The one or
more nucleic acid sequences of the primer composition (such as VRC-HIVDNAO16-
00-VP) can be administered as part of a gene transfer vector or as naked DNA. Any
gene transfer vector can be employed in the primer composition, including, but not
limited to, a plasmid, a retrovirus, an adeno-associated virus, a vaccine virus, a
herpesvirus, or an adenovirus. In an exemplary embodiment, the transfer vector is a

plasmid.

[0119] Thus, the multi-plasmid composition described above can be used to prime
an immune response against HIV, in combination with administration of a
composition including one or more adenovirus vectors encoding HIV antigens. For
example, the adenoviral vector composition can include (i) a single adenoviral
vector that encodes two or more HIV antigens, for example, as a polyprotein or
fusion protein, such as a fusion protein encoding a Gag-Pol-Nef polypepetide.
Alternatively, the adenoviral vector composition can include (ii) multiple adenoviral
vectors each of which encodes a single HIV antigen, such as, two or more, such as
three, or four, or more, adenovirus vectors that each encode one HIV antigen, such
as an Env polypeptide. Consistent with configuration (i), it is within the scope of
the invention to use an adenoviral vector comprising a nucleic acid sequence that
encodes more than two different HIV antigens (e.g., three or more, four or more, or
even five or more different HIV antigens) or encodes multiple copies of the same
antigen, provided that it encodes at least two or more different HIV antigens.
Likewise, consistent with configuration (ii), it is within the scope of the invention to
use an adenoviral vector comprising several nucleic acid sequences (e.g., three or
more, four or more, or even five or more different nucleic acid sequences) each
encoding different HIV antigens or multiple copies of the same antigen, provided
that the adenoviral vector encodes at least two different HIV antigens. Whether by

configuration (i) or (ii), the adenoviral vector composition preferably comprises one
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or more adenoviral vectors encoding three or more, or even four or more, different
HIV antigens (e.g., wherein each vector comprises a nucleic acid sequence that
encodes three or more, or four or more different HIV antigens, or wherein each
vector comprises three or more, or four or more nucleic acid sequences, and each
nucleic acid sequence encodes a different HIV antigen). In certain embodiments,
the two or more, three or more, or four or more different HIV antigens are from two
or more, three or more, or four or more different HIV clades. There is no upper
limit to the number of adenoviral vectors used or the number of different HIV

antigens encoded thereby.

[0120] Of course, a combination of the above configurations of adenoviral vectors
can be used in a single composition. For example, the adenoviral vector
composition used in accordance with the invention can comprise a first adenoviral
vector encoding a single HIV antigen and a second adenoviral vector encoding two
or more HIV antigens that are different from the HIV antigen encoded by the first
adenoviral vector. Other similar combinations and permutations of the adenoviral
vector configurations disclosed herein can be readily determined by one of skill in

the art.

[0121] In certain embodiments, the booster composition includes multiple
adenoviral vectors. For example, the booster can include multiple adenoviral
vectors each of which encodes an HIV Env polypeptide, such as Env polypeptide of
different clades or strains. In addition, the booster composition can include an
adenoviral vector that encodes Gag, Pol and/or Nef polypeptides. In one specific
embodiment, designated VRC-HIVDNAO014-00VP, the booster composition
includes four adenoviral vectors, three of which encode Env polypeptides of
different clades (that is, clade A, clade B and clade C), and an adenoviral vector that
encodes Gag and Pol antigens (of clade B). Of course, numerous variants can easily
be designed by one of skill in the art, incorporating fewer or more adenoviral

vectors, and/or encoding antigens of the same or different HIV clades or strains.

[0122] While the HIV antigen encoded by the one or more nucleic acid sequences of

the boost composition often is the same as an HIV antigen encoded by the nucleic
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acid constructs of the primer composition, in some embodiments it may be
appropriate to use a primer composition comprising one or more nucleic acid
sequences encoding an HIV antigen that is different from the antigen(s) encoded by
the adenoviral vector composition. For example, Gag and/or Pol and/or Nef

antigens of a different clade or strain, or Env antigens of a different clade or strain.

[0123] The primer composition is administered to the mammal to prime the immune
response to HIV. More than one dose of primer composition can be provided in any
suitable timeframe (e.g., at least about 1 week, 2 weeks, 4 weeks, 8 weeks, 12
weeks, 16 weeks, or more prior to boosting). Preferably, the primer composition is
administered to the mammal at least three months (e.g., three, six, nine, twelve, or
more months) before administration of the booster composition. Most preferably,
the primer composition is administered to the mammal at least about six months to
about nine months before administration of the booster composition. More than one
dose of booster composition can be provided in any suitable timeframe to maintain

immunity.

[0124] Any route of administration can be used to deliver the adenoviral vector
composition and/or the primer composition to the mammal. Indeed, although more
than one route can be used to administer the adenoviral vector composition and/or
the primer composition, a particular route can provide a more immediate and more
effective reaction than another route. Most commonly, the adenoviral vector
composition and/or the primer composition is administered via intramuscular
injection. The adenoviral vector composition and/or the primer composition also
can be applied or instilled into body cavities, absorbed through the skin (for
example, via a transdermal patch), inhaled, ingested, topically applied to tissue, or
administered parenterally via, for instance, intravenous, peritoneal, or intraarterial

administration.

[0125] The adenoviral primer composition and/or the booster composition can be
administered in or on a device that allows controlled or sustained release, such as a
sponge, biocompatible meshwork, mechanical reservoir, or mechanical implant.

Implants (see, e.g., U.S. Patent 5,443,505), devices (see, e.g., U.S. Patent
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4,863,457), such as an implantable device, e.g., a mechanical reservoir or an implant
or a device comprised of a polymeric composition, are particularly useful for
administration of the composition. The adenoviral vector composition and/or the
primer composition also can be administered in the form of sustained-release
formulations (see, e.g., U.S. Patent 5,378,475) comprising, for example, gel foam,
hyaluronic acid, gelatin, chondroitin sulfate, a polyphosphoester, such as bis-2-

hydroxyethyl-terephthalate (BHET), and/or a polylactic-glycolic acid.

[0126] A booster composition can include a single dose of adenoviral vector
comprising at least about 1x10° particles (which also is referred to as particle units)
of adenoviral vector. The dose preferably is at least about 1x10° particles (for
example, about 1x10%-1x10'? particles), more preferably at least about 1x10’
particles, more preférably at least about 1x10°® particles (e.g., about 1x10%-1x10"
particles or about 1x10%-1x10"? particles), and most preferably at least about 1x10°
particles (e.g., about 1x10°-1x10' particles or about 1x10°-1x10" particles), or even
at least about 1x10'? particles (e.g., about 1x10'°-1x10" particles) of the adenoviral
vector. Alternatively, the dose comprises no more than about 1x10'" particles,
preferably no more than about 1x10" particles, even more preferably no more than
about 1x10'? particles, even more preferably no more than about 1x10" particles,
and most preferably no more than about 1x10' particles (e.g., no more than about
1x10° particles). In other words, the adenoviral vector composition can comprise a
single dose of adenoviral vector comprising, for example, about 1x10° particle units
(pu), 2x10° pu, 4x10° pu, 1x10” pu, 2x10” pu, 4x10” pu, 1x10° pu, 2x10° pu, 4x10°
pu, 1x10° pu, 2x10° pu, 4x10° pu, 1x10'° pu, 2x10'° pu, 4x10' pu, 1x10'" pu,

2x10" pu, 4x10" pu, 1x10" pu, 2x10' pu, or 4x10" pu of adenoviral vector.

EXAMPLES
Example 1: Construction of Plasmids

[0127] The nucleic acid constructs were derived from parental 1012 DNA vaccine
plasmid containing the human CMV immediate early (IE) enhancer, promoter, and
intron. To construct the CMV/R regulatory element, a Sacll/Hpal fragment of the
1012 plasmid containing the majority of the CMV IE intron was replaced with a 227
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bp EcoRV/Hpal fragment of the HTLV-1 R region (Seiki et al., Proc. Natl. Acad.
Sci. USA 80: 3618-3622, 1983). The resulting CMV/R plasmid thus contains the
human CMV IE enhancer/promoter, followed by the HTLV-1 R region and a 123 bp
fragment of CMV IE 3’ intron. The splice donor in the R region and the splice
acceptor in the CMV IE 3’ iniron serve as the pair of splicing signals. RSV/R and
mUB/R plasmids were similarly constructed by replacing the CMV
enhancer/promoter region of the CMV/R plasmid with a 381 bp Af/III/HindI1
fragment of the Rous sarcoma virus (RSV) enhancer/promoter or an 842 bp
Spel/EcoRV fragment of the mouse ubiquitin B(mUB) enhancer/promoter
respectively. The mUB enhancer/promoter has been described previously (Yew et
al., Mol. Ther. 4:75-82, 2001).

Construction of CMV/R Clade B Gag/h (VRC-4401)

[0128] To construct DNA plasmid VRC-4401, diagrammed in FIG. 1, the protein
sequence of the gag polyprotein (Pr55, amino acids 1-432) from HXB2
(GENBANK® accession number K03455) was used to create a synthetic version of
the gag gene using codons optimized for expression in human cells. The nucleotide
sequence of the synthetic gag gene shows little homology to the HXB2 gene, but the
protein encoded is the same. A Sall/BamHI fragment including the synthetic gene
encoding Gag (B) was excised from plasmid VRC 3900, which contained the same
insert in a pVR1012 backbone, and cloned into the Sall/BamHI sites of the CMV/R
backbone described above. A summary of predicted VRC-4401 domains is
provided in Table 2. The plasmid is 5886 nucleotide base pairs (bp) in length and
has an approximate molecular weight of 3.9 MDa. The sequence of VRC-4401 is
provided in SEQ ID NO:1.
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Table 2: Description of plasmid VRC-4401

Fragment Name or Protein Domain Fragment Size Predicted

(bp) Fragment

pUC18 plasmid-derived 247 1-247
CMV-IE Enhancer/Promoter 742 248-989
HTLV-1 R region 231 990-1220
CMV IE Splicing Acceptor 123 1221-1343
Synthetic Linker 31 1344-1374
HIV-1 Gag (Clade B) 1509 1375-2883
Synthetic Linker 23 2884-2906
Bovine Growth Hormone Poly A 548 2907-3454
pUC18 plasmid-derived 1311 3455-4765
Kanamycin Resistance Gene 816 4766-5581
pUC18 plasmid-derived 305 5582-5886

Construction of CMV/R Clade B Pol/h (VRC-4409)

[0129] To construct DNA plasmid VRC-4409 diagrammed in FIG. 2, the protein
sequence of the Pol polyprotein (amino acids 3-1003) from NL4-3 (GENBANK®
accession number M19921) was used to create a synthetic version of the pol gene
using codons optimized for expression in human cells. To initiate translation at the
beginning of Pol, a methionine codon was added to the 5'-end of the synthetic
polymerase gene to create the Pol/h gene. Additionally, a Protease (PR) mutation
was introduced at amino acid 553 (AGG->GGC or amino acids R->@G), a Reverse
Transcriptase (RT) mutation was introduced at amino acid 771 (GAC->CAC or
amino acids D->H), and an Integrase (IN) mutation was introduced at amino acid
1209 (ACT->CAT or amino acids D->A). The gene expressing Pol was inserted
into the CMV/R backbone described above. A summary of predicted VRC-4409
domains is provided in Table 3. The plasmid is 7344 nucleotide base pairs (bp) in
length and has an approximate molecular weight of 4.8 MDa. The sequence of
VRC-4409 is provided in SEQ ID NO:2.
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Table 3: Description of Plasmid VRC-4409

Fragment Name or Protein Domain Fragment Size Predicted

(bp) Fragment

pUC18 plasmid-derived 247 1-247
CMV-IE Enhancer/Promoter 742 248-989
HTLV-1 R region 231 990-1220
CMV IE Splicing Acceptor 123 1221-1343
Synthetic Linker 5 1344-1348
HIV-1 Pol (Clade B) (Pr-, RT-, IN-) 3009 1349-4357
Synthetic Linker 7 4358-4364
Bovine Growth Hormone Poly A 548 4365-4912
pUC18 plasmid-derived 1311 4913-6223
Kanamycin Resistance Gene 816 6224-7039
pUC18 plasmid-derived 305 7040-7344

Construction of CMV/R HIV-1 Nef/h (VRC-4404)

[0130] To construct DNA plasmid VRC-4404, diagrammed in FIG. 3, the protein
sequence of the Nef protein from HIV-1 NY5/BRU (ILAV-1) clone pNL4-3
(GENBANK® accession number M19921) was used to create a synthetic version of
the Nef gene (Nef/h) using codons optimized for expression in human cells. The
nucleotide sequence Nef/h shows little homology to the viral gene, but the protein
encoded is the same. The Myristol site (GGC-Gly, amino acid 2-3) was deleted.
The fragment encoding Nef was digested from the pVR1012 backbone in which it
was originally inserted, with Xbal/BamHI, and then cloned into the Xbal/BamHI
site of the CMV/R backbone described above. A summary of predicted VRC-4404
domains is provided in Table 4. The plasmid is 5039 nucleotide base pairs (bp) in
length and has an approximate molecular weight of 3.3 MDa. The sequence of
VRC-4404 is provided in SEQ ID NO:3.
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Table 4: Description of plasmid VRC-4404

Fragment Name or Protein Domain Fragment Size Predicted
(bp) Fragment
pUC18 plasmid-derived 247 1-247
CMV-IE Enhancer/Promoter 742 248-989
HTLV-1 R region 231 990-1220
CMV IE Splicing Acceptor 123 1221-1343
Synthetic Linker 48 1344-1391
HIV-1 Nef (Clade B) (Delta Myr) 615 1392-2006
Synthetic Linker 19 2007-2025
Bovine Growth Hormone Poly A 548 2026-2573
pUC18 plasmid-derived 1345 2574-3918
Kanamycin Resistance Gene 816 3919-4734
pUC18 plasmid-derived 305 4735-5039

CMV/R-HIV-1 Clade A Env/h (VRC-5736)

[0131] To construct DNA plasmid VRC-5736, diagrammed in FIG. 4, the protein
sequence of the envelope polyprotein (gp160) from 92rw020 (R5-tropic,
GENBANK® accession number U08794) was used to create a synthetic version of
the gene (Clade-A gp145delCFI) using codons altered for expression in human cells.
Plasmids expressing the HIV-1 genes were made synthetically with sequences
designed to disrupt viral RNA structures that limit protein expression by using
codons typically found in human cells. The nucleotide sequence R5gp145delCFI
shows little homology to the 92rw020 gene, but the protein encoded is the same.
The truncated envelope polyprotein contains the entire SU protein and the TM
domain, but lacks the fusion domain and cytoplasmic domain. Heptad (H) 1, Heptad
2 and their Interspace (IS) are involved in oligomerization. The Fusion and
Cleavage (F/CL) domains, from amino acids 486-519, have been deleted. The
Interspace (IS) between Heptad (H) 1 and 2, from amino acids 576-604, has been
deleted. The Xbal (18nt up-stream from ATG) to BamH1 (1912 nt down-stream
from ATG) fragment, which contains a polylinker at the 5 end, a Kozak sequence
and ATG, was cloned into the Xbal to BamH]1 sites of the CMV/R backbone
described above. EnvA summary of predicted VRC-5736 domains is provided in
Table 5. The plasmid is 6305 nucleotide base pairs (bp) in length and has an
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approximate molecular weight of 4.2 MDa. The sequence of VRC-5736 is provided
in SEQ ID NO:4.

Table 5: Description of plasmid VRC-5736

Fragment Name or Protein Domain Fragment Size Predicted
(bp) Fragment
pUC18 plasmid-derived 247 1-247
CMV-IE Enhancer/Promoter 742 248-989
HTLV-1 R region 231 990-1220
CMYV IE Splicing Acceptor 123 1221-1343
Synthetic Linker 48 1344-1391
HIV-1 Env (Clade A), gp145 (delCFI)/h 1881 1392-3272
Synthetic Linker 19 3273-3291
Bovine Growth Hormone Poly A 548 3292-3839
pUCI18 plasmid-derived 1345 3840-5184
Kanamycin Resistance Gene 816 5185-6000
pUC18 plasmid-derived 305 6001-6305

Construction of CMV/R Clade B Env/h (VRC-5737)

[0132] To construct DNA plasmid VRC-5737 diagrammed in FIG. 5, the protein
sequence of the envelope polyprotein (gp160) from HXB2 (X4-tropic,
GENBANK® accession number K03455) was used to create a synthetic version of
the gene (X4gp160/h) using codons optimized for expression in human cells. The
nucleotide sequence X4gp160/h shows little homology to the HXB2 gene, but the
protein encoded is the same with the following amino acid substitutions: F53L,
N94D, K192S, 1215N, A224T, A346D, and P470L. To produce an R5-tropic
version of the envelope protein (R5gp160/h), the region encoding HIV-1 envelope
polyprotein amino acids 275 to 361 from X4gp160/h (VRC3300) were replaced with
the corresponding region from the BaL strain of HIV-1 (GENBANK® accession
number M68893, again using human preferred codons). The full-length R5-tropic
version of the envelope protein gene from pR5gp160/h (VRC3000) was terminated
after the codon for amino acid 704. The truncated envelope polyprotein (gp145)
contains the entire SU protein and a portion of the TM protein including the fusion
domain, the transmembrane domain, and regions important for oligomer formation.
Heptad(H) 1, Heptad 2 and their Interspace(IS) are involved in oligomerization. The

Fusion and Cleavage (F/CL) domains, from amino acids 503-536, have been
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deleted. The Interspace (IS) between Heptad (H) 1 and 2, from amino acids 593-620,
has been deleted. The expression vector backbone is CMV/R, described above. A
summary of predicted VRC-5737 domains is provided in Table 6. The plasmid is
6338 nucleotide base pairs (bp) in length and has an approximate molecular weight
of 42 MDa. The sequence of VRC-5737 is provided in SEQ ID NO:5.

Table 6: Description of plasmid VRC-5737

Fragment Name or Protein Domain Fragment Size Predicted
(bp) Fragment
pUC18 plasmid-derived 247 1-247
CMV-IE Enhancer/Promoter 742 248-989
HTLV-1 R region 231 990-1220
CMV IE Splicing Acceptor 123 1221-1343
Synthetic Linker 40 1344-1383
HIV-1 Env (Clade B), gp145 (delCFI)/h 1929 1384-3312
Synthetic Linker 12 3313-3324
Bovine Growth Hormone Poly A 548 3325-3872
pUC18 plasmid-derived 1345 3873-5217
Kanamycin Resistance Gene 816 5218-6033
pUC18 plasmid-derived 305 6034-6338

Construction of CMV/R HIV-1 Clade C Env/h (VRC-5738)

[0133] To construct DNA plasmid VRC-5738, diagrammed in FIG. 6, the protein
sequence of the envelope polyprotein (gp145delCFI) from 97ZA012 (R5-tropic,
GENBANK® accession number AF286227) was used to create a synthetic version
of the gene (Clade-C gp145delCFI) using codons optimized for expression in human
cells. The nucleotide sequence R5gp145delCFI shows little homology to the gene
977.A012, but the protein encoded is the same. The truncated envelope polyprotein
contains the entire SU protein and the TM domain, but lacks the fusion domain and
cytoplasmic domain. Heptad(H) 1, Heptad 2 and their Interspace (IS) are involved
in oligomerization. The Fusion and Cleavage (F/CL) domains, from amino acids
487-520, have been deleted. The Interspace (IS) between Heptad (H) 1 and 2, from
amino acids 577-605, has been deleted. The Xbal (18nt up-stream from ATG) to
BamH]1 (1914 nt down-stream from ATG) fragment, which contains polylinker at
the 5” end, Kozak sequence and ATG, was cloned into the Xbal to BamH1 sites of

the CMV/R backbone. A summary of predicted VRC-5738 domains is provided in
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Table 7. The plasmid is 6298 nucleotide base pairs (bp) in length and has an
approximate molecular weight of 4.2 MDa. The sequence of VRC-5738 is provided
in SEQ ID NO:6.

Table 7: Description of plasmid VRC-5738

Fragment Name or Protein Domain Fragment Size Predicted
(bp) Fragment
pUC18 plasmid-derived 247 1-247
CMV-IE Enhancer/Promoter 742 248-989
HTLV-1 R region 231 990-1220
CMYV IE Splicing Acceptor 123 1221-1343
Synthetic Linker 48 1344-1391
HIV-1 Env (Clade C), gp145 (delCFD)/h 1881 1392-3272
Synthetic Linker 12 3273-3284
Bovine Growth Hormone Poly A 548 3285-3832
pUCI18 plasmid-derived 1345 3833-5177
Kanamycin Resistance Gene 816 5178-5993
pUCI18 plasmid-derived 305 5994-6298

Example 2: Increased expression of HIV antigenic polypeptides by CMV/R

transcription regulatory sequence.

[0134] To assess antigen expression from plasmids containing the CMV/R
transcriptional regulatory elements, 3T3 cells were transfected with the above
described expression vectors and gp145ACFI expression was measured by Western
blots. Murine fibroblast 3T3 cells were transfected with 0.5 pg parental 1012
(CMV), CMV/R, RSV, RSV/R, mUB, and mUB/R DNA vaccines expressing HIV-1
Env gp145 ACFI (9) in 6-well plates using calcium phosphate. 24 h after
transfection, cells were harvested and lysed in 50 mM HEPES, 150 mM NaCl, 1%
NP-40 with protease inhibitors. 10 pg total protein was electrophoresed by SDS-
PAGE, and gp145 expression was assessed by Western blot analysis. A 1:5000
dilution of human HIV-IgG was utilized as the primary antibody, and a 1:5000
dilution of HRP-conjugated goat anti-human IgG was utilized as the secondary
antibody. The blots were developed with the ECL Western blot developing system

(Amersham Biosciences, Piscataway, NJ).
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[0135] The expression of gp145ACFI from the CMV/R plasmid was 5- to 10-fold
higher than expression from the parental 1012 plasmid (FIG. 8). Thus, addition of
the HTLV-1 R element substantially increased antigen expression driven by the
CMYV promoter. Baseline expression from the mUB plasmid was higher than from
the 1012 plasmid but was not further enhanced by addition of the R element (FIG.
8), demonstrating that the effects of adding the R element were promoter-dependent.
An increase in expression was observed in the RSV/R compared to RSV plasmid
(FIG. 8). Expression from RSV plasmids is routinely lower than from the 1012

plasmid.

Example 3: Immunogenicity of CMV/R multiclade HIV vaccine

[0136] Non-clinical immunogenicity studies were conducted with plasmid
constructs comprising the DNA plasmid vaccine VRC-HIVDNA016-00-VP as well
as with DNA plasmid prime/adenoviral vector boost regimens using the recombinant
adenoviral vector vaccine VRC-HIVADV014-00-VP in mice and non-human
primates. Cellular immune responses were tested in these non-clinical
immunogenicity studies by the interferon gamma (IFN-y) ELISPOT assay which
quantitatively measures the production of IFN-y by peripheral blood mononuclear
cells (PBMC) from immunized animals. The cells are exposed in vitro to HIV-1
antigens (a series of short, overlapping peptides that span the length of the protein
expressed in the vaccine). The IFN-y produced by antigen sensitized T-lymphocytes
are bound to antibody coating an assay plate and may be counted colorimetrically as
spot forming cells (SFC) by using an alkaline phosphatase conjugated read-out
system. The results are expressed as SFCs per million PBMC.

[0137] DNA plasmid prime regimens are performed using plasmids expressing
HIV-1 genes, identical in composition to clinical grade vaccine VRC-HIVDNA009-
00-VP (4 plasmid vaccine, PCT Publication No. W0/05034992) or VRC-
HIVDNAO016-00-VP. The recombinant adenoviral vector vaccines used in
preclinical immunology studies consisted of GMP grade VRC-HIVADV014-00-VP
(Lot# 026-03017, PCT Application No. PCT/US2005/12291, filed April 12, 2005),

composed of four adenoviral vectors that encode clade B gag/pol and clade A, B and
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C Env, supplied by GenVec, Inc. Gaithersburg, MD). Table 8 provides a summary
of the plasmids.

[0138] A tabulated summary of the immunology studies performed in mice and in

non-human primates are summarized in Table 9.

Table 8: Summary of preclinical and clinical studies of VRC DNA vaccines

Plasmid | Gag | Pol Nef | Env(A) | Env(B) | Env(C) Safety Clinical
Testing Trial
VRC-4302 pl012w/ | Gag-Pol (B) Not Not Not + +
(1-plasmid) CMV Nef not included included | included | included
promoter

VRC- p1012w/ | Gag-Pol-Nef (A)
HIVDNAOO | CMV (4413) 5305 2805 5309 + N/A
6-00-VP promoter | Gag-Pol-Nef (B)
(6-plasmids) (4306)

Gag-Pol-Nef (C)

(4311
VRC- ploi2w/
HIVDNAOO | CMV Gag-Pol-Nef (B) 5305 2805 5309 + +
9-00-VP promoter | (4306)
(4-plasmids)
VRC- pl012w/
EBODNAO1 | CMV/R | Ebola GP’s and NP + +
2-00-VP promoter
(3-plasmids)
VRC- plOi2w/
HIVDNAOlI | CMV/R | 4401 | 4409 | 4404 | 5736 5737 5738 * In
6-00-VP promoter progress
(6-plasmids)
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Table 9: Summary of Vaccine Immunogenicity Studies in Mice and Non-Human

Primates
Test System Mouse Cynomolgus macaques
Study Design Immunogenicity Immunogenicity
Route imD im?
DNA:8mg
Dose DNA:50ug u
rAd:1x10"° PU
3 DNA
Treatments per Animal 1 DNA
1 rAd
Treatment Period 0 day 38 Wks
Study Duration 21 days 58 Wks
o . Cynomolgus macaques receiving DNA prime/rAd
Vaccination with gag-pol-nef . L . ) .
boost immunization with the 6-plasmid DNA vaccine
(CMV/R) elicits higher HIV-
that expresses HIV-1 Gag, Pol, Nef and clade A, B
. 1-specific cellular responses
Conclusions and C Env (VRC-HIVDNAO16-00-VP), and boosted
in mice than plasmids . .
with rAd expressing HIV-1 Gag/Pol and 3 Env,
constructed with the 1012 . )
elicited cellular immune responses to all viral
backbone. .
antigens.
Item (8) Section 2.3.1 Item (8) Section 2.3.2
References
Study VRC-02-035
PU = Particle Unit
' DNA plasmid administered intramuscularly (i.m.) by needle and syringe
2 DNA Plasmid administered i.m. by Biojector; recombinant adenoviral vector vaccine (rAd) VRC-HIVADV014-00-
VP
(Lot # 026-03024) delivered i.m. by needle and syringe.

Vaccination with the CMV/R plasmid encoding the gag-pol-nef fusion protein elicits

higher HIV-1-specific cellular responses in mice than the unmodified 1012 plasmid

encoding the same fusion protein.

[0139] To explore the possibility that enhanced antigen expression results in

improved immunogenicity of these novel DNA vaccines in vivo, Balb/c mice

(N=5/group) were immunized with 50 pg of the parental 1012 DNA vaccine or the
CMV/R, RSV/R, mUB, or mUB/R DNA vaccines expressing HIV-1 Env gp145

ACFI. Mice were immunized three times at weeks 0, 2, and 6. On day 10 following
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the final immunization, splenocytes were assessed for Env-specific cellular immune
responses by IFN-y and TNF-o. intracellular cytokine staining (ICS) assays. The
CMV/R DNA vaccine elicited approximately 2-fold higher CD4" (p=0.15) and
CDS8" (p=0.043) T lymphocyte responses as compared with the parental 1012 DNA
vaccine expressing the same antigen (FIG. 9). In contrast, the RSV/R, mUB, and
mUB/R DNA vaccines did not elicit enhanced CD8" immune responses, suggesting
that the HTLV-1 R element selectively improved immunogenicity in the context of
the CMV promoter.

[0140] Immunogenicity of the parental 1012 DNA vaccines and the CMV/R DNA
vaccines expressing other antigens were then compared. Mice (N=8/group) were
immunized with sham plasmids or with these DNA vaccines expressing the HIV-1
Gag-Pol-Nef fusion protein. Mice were immunized twice at weeks 0 and 6, and
cellular immune responses were assessed by IFN-y ELISPOT assays using
splenocytes harvested 3 weeks after the initial or boost immunization. Groups of
BALB/c female mice (8 mice per group) were immunized with the following

regimens of plasmids diluted in normal saline:

clade B g-p-n (1012): VRC-4306 (50pg/animal); this plasmid
expresses Gag-Pol-Nef as a fusion protein, and is contained in the
four-plasmid vaccine VRC-HIVDNA009-00-VP (BB-IND 10681);

clade B g-p-n (CMV/R): VRC-4400 (50pg/animal); this plasmid

expresses Gag-Pol-Nef as a fusion protein.

[0141] Mice were injected with a single intramuscular (i.m.) immunization of 50 pl
total DNA in the quadriceps muscles using on day 0. On day 21 following

immunization, mice were sacrificed for immunologic assays.

[0142] ICS assays. CD4" and CD8" T lymphocyte responses were evaluated by
intracellular cytokine staining (ICS) for interferon-gamma (IFN-y) and tumor
necrosis factor-alpha (TNF-a). Briefly, splenocytes from immunized mice were

harvested and incubated with pools of 15 amino acid peptides overlapping by 11
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amino acids (2.5 pg/ml each) covering the entire HIV-1 Env protein, followed by
treatment with 10 pg/ml brefeldin A (Sigma, St. Louis, MO). Cells were then fixed,
permeabilized, and stained using rat anti-mouse CD3, CD4, CD8, IFN-y and TNF-o.
monoclonal antibodies (BD Pharmingen, San Diego, CA). The IFN-y and TNF-a.
positive cells in the CD4" and CDS8" cell populations were analyzed with the
program FlowJo (Tree Star, Ashland, OR).

[0143] Splenocytes were removed aseptically and homogenized to create a single-
cell suspension. IFN-y ELISPOT assays were then performed using splenocytes
from vaccinated mice to assess the magnitude of vaccine-elicited cellular immune
responses. Ninety-six-well multiscreen plates (Millipore, Bedford, MA) coated
overnight with 100 pl/well of 10 pg/ml rat anti-mouse IFN-y (Pharmingen, San
Diego, CA) in PBS were washed with endotoxin-free Dulbecco’s PBS (Life
Technologies, Gaithersburg, MD) containing 0.25% Tween-20 and blocked with
PBS containing 5% FBS for 2 h at 37° C. The plates were washed three times with
Dulbecco’s PBS containing 0.25% Tween-20, rinsed with RPMI 1640 containing
10% FBS, and incubated in triplicate with 5x10° splenocytes per well in a 100 pl
reaction volume containing pooled peptides. Responses were measured using the
HIV-1 Gag, Pol, and Nef peptide pools (VRC, Bethesda, MD). Following an 18h
incubation, the plates were washed nine times with Dulbecco’s PBS containing
0.25% Tween-20 and once with distilled water. The plates Weré then incubated for
2 h with 75 pl/well of 5 pg/ml biotinylated rat anti-mouse IFN-y (Pharmingen, San
Diego, CA), washed six times with Coulter Wash (Coulter Corporation, Miami, FL),
and incubated for 2 h with a 1:500 dilution of streptavidin-AP (Southern
Biotechnology Associates, Birmingham, AL). Following five washes with Coulter
Wash and one with PBS, the plates were developed with NBT/BCIP chromogen
(Pierce, Rockford, IL), stopped by washing with tap water, air dried, and read using
an ELISPOT reader (Hitech Instruments, Edgemont, PA).

[0144] Immunologic data are presented as means with standard errors. Statistical
analyses were performed with GraphPad Prism version 4.01 (GraphPad Software,

Inc., 2004). Comparisons of mean cellular immune responses between groups of
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animals were performed by two-tailed nonparametric Mann-Whitney tests. In all

cases, p-values of less than 0.05 were considered significant.

[0145] Consistent with the prior experiment, we observed approximately 2-fold
higher Gag- (p=0.038) and Pol-specific (p=0.020) responses elicited by the CMV/R
DNA vaccine compared to the parental 1012 DNA vaccine following the initial
immunization (FIG. 10A). Following the boost immunization, responses elicited by
the CMV/R DNA vaccine remained approximately 2-fold higher than responses
elicited by the parental DNA vaccine using both unfractionated splenocytes (FIG.
10B) and CD8-depleted splenocytes (FIG. 10C).

Immunogenicity of DNA Prime/Recombinant Adenoviral Vector Boost Immunization

of Cynomolgus Macaques

[0146] Immunogenicity of the parental 1012 DNA vaccines was compared with
CMV/R DNA vaccines expressing multiple HIV-1 antigens in cynomolgus
monkeys. Two groups of adult cynomolgus monkeys (N=6/group) were immunized
with 4-plasmid mixtures of 1012 or CMV/R DNA vaccines expressing HIV-1 Env
gp145 ACFI from clades A, B, and C and the Gag-Pol-Nef fusion protein from clade
Bina 1:1:1:3 ratio. This multiclade, muitivalent DNA vaccine has been previously
described and is currently being evaluated in clinical trials (VRC-HIVDNAO009-00-
VP; PCT Publication No. W0/05034992). A third group of monkeys was included
to investigate whether separating the Gag-Pol-Nef fusion protein into separate genes
encoded on separate plasmids would further increase immune responses to these
antigens (VRC-HIVDNAO16-00-VP). This third group of monkeys received a 6-
plasmid mixture of CMV/R DNA vaccines encoding HIV-1 Env gp145 from clades
A, B, and C and separate Gag, Pol, and Nef proteins from clade Bin a 1:1:1:1:1:1
ratio. All monkeys received three immunizations of 8 mg total DNA vaccine at

weeks 0, 4, and 8.

[0147] Plasmid DNA vectors (Althea Technologies, Inc., San Diego CA) expressing
HIV-1 Gag, Pol, Nef proteins or Gag-Pol-Nef fusion protein and Clade A, B and C

Env were used for the DNA prime immunization. The plasmids expressed the same
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proteins as those contained in 4—plasmid vaccine VRC-HIVDNA009-00-VP and 6—
plasmid vaccine VRC-HIVDNA016-00-VP.

[0148] The 4-plasmid combination was formulated using 1012 plasmids VRC 4306
(clade B Gag-Pol-Nef), VRC 5305 (clade A Env), VRC 2805 (clade B Env), and
VRC 5309 (clade C Env). To achieve the required volumes for the three scheduled
injections in the animal study, three lots of formulated material were prepared. The
three lots were combined in a 50 mL conical tube. Following inversion of the tube
several times to mix, 15.6-15.7 mL of the mixture was aliquotted into each of three
50 mL conical tubes. Tubes were labeled with study number, lot number, plasmid
numbers, tube number, and date of preparation. Tubes were stored at —20°C until

distributed.

[0149] The 6—plasmid combination was formulated using CMV/R plasmids VRC
4401 (clade B Gag), VRC 4409 (clade B Pol), VRC 4404 (clade B Nef), VRC 5736
(clade A Env), VRC 5737 (clade B Env) and VRC 5738 (clade C Env). To achieve
the required volumes for the three scheduled injections of the animal study, three
lots of formulated material were prepared. The three lots were combined in a sterile
container. Following inversion of the container several times to mix, 16.8 mL of the
mixture was aliquotted into each of three 50 mL conical tubes. Tubes were labeled
with study number, lot number, plasmid numbers, tube number and date of

preparation and stored at —20°C until distributed.
[0150] VRC-HIVADV014-00-VP (Lot #026-03024) was used as the rAd boost.

[0151] Outbred adult Cynomolgus macaques (6 monkeys per group) were vaccinated
with DNA vaccine prime, delivered i.m. at weeks 0, 4, and 8 by Biojector. In each
case, plasmid vaccine was delivered as two 0.5 ml injections in the quadriceps
muscles using a No. 3 Biojector syringe (BIOJECT). A rAd vaccine boost was
delivered i.m. by needle and syringe at week 38 (Group 1) and week 24 (Group 2).

The following vaccination regimens were administered:

Group 1: 1012 plasmid DNA prime (4—plasmid combination): 8

mg total dose delivered as a combination of clade B Gag-Pol-Nef
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fusion protein (4 mg), clade A Env (1.3 mg), clade B Env (1.3 mg)
and clade C Env (1.3 mg). This is a non-GMP version of the VRC-
HIVDNAO009-00-VP clinical product (BB-IND 10681). rAd vaccine
boost: VRC-HIVADV014-00-VP (10" PU total dose; GMP lot #
026-03024).

Group 2: CMV/R plasmid DNA (6-plasmid combination): 8 mg
total dose delivered as a combination of clade B Gag (1.3 mg), clade
B Pol (1.3 mg), clade B Nef (1.3 mg), clade A Env (1.3 mg), clade B
Env (1.3 mg) and clade C Env (1.3 mg). This is a non-GMP version
of the VRC-HIVDNAO016-00-VP clinical product (the subject of this
IND submission). rAd vaccine boost: VRC-HIVADV014-00-VP
(GMP lot # 026-03024).

Group 3: CMV/R plasmid DNA (4 plasmid combination): 8 mg
total dose delivered as a combination of clade B Gag-Pol-Nef fusion
protein (4 mg), clade A Env (1.3 mg), clade B Env (1.3 mg) and
clade C Env (1.3 mg). rAd vaccine boost: VRC-HIVADV014-00-VP
(GMP lot # 026-03024).

Group 4: 1012 plasmid DNA (6 plasmid combination): 8 mg
total dose delivered as a combination of clade B Gag (1.3 mg), clade
B Pol (1.3 mg), clade B Nef (1.3 mg), clade A Env (1.3 mg), clade B
Env (1.3 mg) and clade C Env (1.3 mg). rAd vaccine boost: VRC-
HIVADV014-00-VP (GMP lot # 026-03024).

[0152] Monkeys were bled at various intervals through week 42 post-immunization.

[0153] ELISPOT assays were utilized to monitor the emergence of vaccine-elicited

T cell immune responses to multiple viral antigens. Separate assays were performed

for each animal using pools of 15 amino acid peptides overlapping by 11 amino

acids spanning the HIV-1 Gag, Pol, Nef, clade A Env, clade B Env and clade C Env
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proteins matching the sequences of the vaccine immunogens. 96-well multiscreen
plates were coated overnight with 100 pl/well of 5pg/ml anti-human IFN-y (B27;
BD Pharmingen) in endotoxin-free Dulbecco’s PBS (D-PBS). The plates were then
washed three times with D-PBS containing 0.25% Tween-20 (D-PBS/Tween),
blocked for 2 h with D-PBS containing 5% FBS at 37 °C, washed three times with
D-PBS/Tween, rinsed with RPMI 1640 containing 10% FBS to remove the Tween-
20, and incubated with peptide pools and 2 x 10° PBMC in triplicate in 100 pl
reaction volumes. Following an 18h incubation at 37 °C, the plates were washed
nine times with D-PBS/Tween and once with distilled water. The plates were then
incubated with 2 pg/ml biotinylated rabbit anti-human IFN-y (Biosource) for 2 h at
room temperature, washed six times with Coulter Wash (Beckman-Coulter), and
incubated for 2.5 h with a 1:500 dilution of streptavidin-AP (Southern
Biotechnology). Following five washes with Coulter Wash and one with PBS, the
plates were developed with NBT/BCIP chromogen (Pierce), stopped by washing
with tap water, air dried, and read using an ELISPOT reader (Hitech Instruments).
Spot-forming cells (SFC) per 10PBMC were calculated. Media backgrounds were
consistently <15 spot-forming cells per 10°PBMC.

[0154] Cellular immune responses against Env clade A, Env clade B, Env clade C,
and Gag, Pol, and Nef from clade B were compared in monkeys that received the 4-
plasmid mixtures under the control of CMV (1012) (Group 1) or CMV/R regulatory
elements (Group 3). Monkeys immunized with the parental 1012 DNA vaccines
developed low and sporadic IFN-y ELISPOT responses to Env two weeks following
the second immunization at week 6, and no clear responses above background were
detected to Gag, Pol, and Nef (FIG. 11A). In contrast, monkeys immunized with the
analogous CMV/R DNA vaccines exhibited significantly higher responses to all
antigens (FIG. 11B). Compared to the parental 1012 DNA vaccines, the CMV/R
DNA vaccines elicited >10-fold higher ELISPOT responses to Gag (p=0.0022), Pol
(p=0.0043), and Nef (p=0.041) and 7- to 9-fold higher responses to Env clade A
(p=0.026), B (p=0.0087), and C (p=0.030) at this time point. These results
demonstrate that the CMV/R DNA vaccines were markedly more immunogenic than

the parental 1012 DNA vaccines for multiple HIV-1 antigens in nonhuman primates.
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[0155] Separating the Gag-Pol-Nef fusion protein into individual genes encoded on
different plasmids further improved these responses. In particular, monkeys that
received the 6-plasmid mixture of CMV/R DNA vaccines (Group 2) developed 4-
fold higher responses to Gag (p=0.0022), a trend towards 2-fold higher responses to
Pol (p=0.19), and 4-fold higher responses to Nef (p=0.049) (FIG. 11C), as compared
to animals that received the 4-plasmid mixture of CMV/R DNA vaccines that
included the Gag-Pol-Nef fusion protein (FIG. 11B). Env-specific responses
between these two groups of monkeys that received the 4-plasmid and 6-plasmid
mixtures of CMV/R DNA vaccines were comparable (p=0.43).

[0156] The evolution of mean IFN-y ELISPOT responses in these groups of
monkeys was evaluated at weeks 0, 2, 6, 10, and 12. Following the third DNA
immunization at week 8, responses increased in all groups of monkeys (FIG. 12). At
week 10, the parental 1012 DNA vaccines elicited Env- and Pol-specific responses
in the majority of animals, although Gag- and Nef-specific responses remained low
(FIG. 12A). In contrast, the CMV/R DNA vaccines elicited potent and broad
responses to all antigens (FIG. 12B-C). At week 10, the 4-plasmid CMV/R DNA
vaccines (FIG. 12B) elicited >10-fold higher ELISPOT responses to Gag (p=0.0022)
and Nef (p=0.0022), 4-fold higher ELISPOT responses to Pol (p=0.043), and trends
toward 1.5- to 4-fold higher responses to Env clade A, B, and C (FIG. 12B), as
compared with the 4-plasmid parental 1012 DNA vaccines (FIG. 12A). Gag-, Pol-
and Nef-specific responses remained highest in the animals that received the 6-
plasmid CMV/R DNA vaccines with these genes encoded on separate plasmids
(FIG. 12C). All responses boosted well with rAd. These studies confirm that the
CMV/R DNA vaccines elicited substantially higher magnitude and broader cellular
immune responses to multiple antigens as compared with the parental 1012 DNA
vaccines. Thus, including the HTLV-1 R element and separating the Gag, Pol, and
Nef genes significantly enhanced the immunogenicity of HIV-1 DNA vaccines in

nonhuman primates.

[0157] In both mice and cynomolgus monkeys, CMV/R DNA vaccines expressing
HIV-1 antigens elicited higher cellular immune responses than the parental 1012

DNA vaccines expressing the same antigens. However, the magnitude of the
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observed effects differed substantially between the two species. While the CMV/R
DNA vaccines elicited only 2-fold higher responses in mice (FIG. 10), the CMV/R
DNA vaccines elicited >10-fold higher cellular immune responses to Gag, Pol, and
Nef and 7- to 9-fold higher responses to Env after two immunizations in
cynomolgus monkeys (FIGS. 11,12). This difference reflects the lower baseline
immunogenicity of the parental 1012 DNA vaccines in nonhuman primates and
indicates that the beneficial effects of the R element is more apparent in limiting
situations. Consistent with this observation, the R element had the greatest effect at
enhancing the weakest responses elicited by the parental 1012 DNA vaccine against
Gag and Nef. However, Env- and Pol-specific cellular immune were also
significantly higher when induced by CMV/R DNA vaccines as compared with the
parental 1012 DNA vaccines.

[0158] The 6-plasmid mixture of CMV/R DNA vaccines that included Gag, Pol, and
Nef on separate plasmids elicited significantly higher cellular immune responses to
these antigens as compared to the 4-plasmid mixture of CMV/R DNA vaccines that
included the Gag-Pol-Nef fusion protein. These effects are particularly notable
since the separate Gag, Pol, and Nef plasmids were each utilized at one-third the
dose of the plasmid encoding the Gag-Pol-Nef fusion protein. Without being bound
by theory, this increased immunogenicity may reflect enhanced translation or
mRNA stability of the shorter genes as compared with the fusion gene, which might

potentially affect antigen processing and presentation.

[0159] Accumulating data has confirmed the importance of cellular immune
responses in controlling HIV-1 replication in humans and SIV replication in rhesus
monkeys. Moreover, vaccines aimed at eliciting virus-specific cellular immune
responses have afforded partial control of SHIV and SIV challenges in rhesus
monkeys. Thus, the markedly increased magnitude and breadth of HIV-1-specific
cellular immune responses afforded by the CMV/R DNA vaccines in nonhuman
primates in the present study is believed to be beneficial in the development of
second-generation DNA vaccines for both HIV-1 and other pathogens. In particular,

incorporating the HTLV-1 R element and utilizing separate genes in place of fusion
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genes represent simple and practical strategies to improve DNA vaccines, making

these vaccines suitable for clinical applications.

Example 4: Preparation of Material for Clinical Use

[0160] The process for manufacturing, filling, and packaging the VRC-
HIVDNAO016-00-VP drug product involves E. coli fermentation, purification, and
formulation as a sterile liquid injectable dosage form for intramuscular injection.

This naked DNA product involves no lipid, viral, or cellular vector components.

[0161] The vaccine, VRC-HIVDNAO016-00-VP, is composed of a combination of
six closed circular plasmid DNA macromolecules (VRC-4401, 4409, 4404, 5736,
5737 and 5738). For preparation of plasmids for clinical use, a master cell band
(MCB) was prepared for each source plasmid (VRC-4401, 4409, 4404, 5736, 5737
and 5738). Identity and composition of plasmid DNA samples from each of these
MCBs was confirmed by sequence analysis. Restriction enzyme analysis and
microbial analysis (including mold and yeast) were also performed to confirm

identity and sterility.

[0162] Bulk plasmid preparations are prepared from bacterial cell cultures
containing a kanamycin selection medium. In all cases, bacterial cell growth is
dependent upon the cellular expression of the kanamycin resistance protein encoded
by a portion of the plasmid DNA. Following growth of bacterial cells harboring the

plasmid, the plasmid DNA is purified from cellular components.

[0163] Clinical trial vaccines are prepared under cGMP conditions. The vaccines
meet lot release specifications prior to administration. The DNA vaccine is
manufactured at a 4.0 mg dose in phosphate buffered saline (PBS). Vials are
aseptically filled to a volume of 1.2 mL at a ratio of 1:1:1:1:1:1 of the six plasmids.
The 4.0 mg plasmid DNA vaccine vials is shipped, unblinded, to the study
pharmacist on dry ice, and is stored at or below -20°C until use. Placebo control
vials of 2.4 mL PBS, pH 7.2 * 0.2, are obtained from Bell-More Labs, Incorporated
(Hampstead, MD).
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[0164] Expression testing of the individual plasmids and the final formulated drug
product are conducted prior to release of the vaccine product. Qualitative expression
of the plasmid proteins is verified by comparing the reactive protein bands on the
Western blot with the standards run under the same conditions. Once the plasmids
are combined, expression is verified using the same assay procedures. Expression is
determined by detecting proteins expressed by transfected 293 human embryonic
kidney (HEK) cells. For transfection, 107 to 10° cells are transfected with 1-5 pg of
plasmid DNA using the calcium phosphate method. Cells are incubated for 14-20
hours to allow for DNA uptake. Following a medium change, cells are grown for an
additional 24-48 hours before harvesting. Transfection efficiency is monitored using
a known similar vector in the same backbone. After cell lysis, 10 pg of an
appropriate amount of total cellular protein is loaded onto an SDS-PAGE gel to

separate the crude lysate proteins.

[0165] Following electrophoresis for approximately 1.5 hours, the proteins are
transferred to a nitrocellulose membrane (0.45 pm) for Western blot analysis. The
membrane is blocked with skim milk to prevent non-specific binding interaction
prior to incubation with the primary antibody for 60 minutes. Following washing, |
the membrane is incubated for 45 minutes with HRP conjugated second antibody.
Visualization of the protein bands is achieved by incubating the membrane with
chemiluminescent substrates and exposing to X-ray film for 2 minutes or an
appropriate time. Expression of protein produced by transfected cells is determined
by observing the intensity of expressed protein on the Western blot. The assay is
being further developed to allow for semi-quantitative analysis of protein expression

by the vaccine plasmids.
Example 5: Clinical safety in humans.

[0166] For clinical use, VRC-HIVDNAO016-00-VP is composed of 6 closed, circular
DNA plasmids that are each 16.67% (by weight) of the vaccine. Each of the 6
plasmids in this vaccine expresses a single gene product. Plasmids VRC 4401, VRC
4409 and VRC 4404 are designed to express clade B HIV-1 Gag, Pol and Nef,
respectively. VRC 5736, VRC 5737, and VRC 5738 are designed to express HIV-1
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Env glycoprotein from clade A, clade B, and clade C, respectively. Vaccine vials
are supplied at 4 mg/mL. Each DNA administration is 1 mL of the vaccine
composition delivered intramuscularly (in deltoid muscle) using the Biojector 2000°

Needle-Free Injection Management System™.

[0167] Evaluation of the safety of this vaccine includes laboratory studies, medical
history, physical assessment by clinicians, and subject self-assessment recorded on a
diary card. Potential adverse reactions are further evaluated prior to continuing the
immunization schedule. Day 0 is defined as the day of enrollment and first
injection. Day 0 evaluations prior to the first injection are the baseline for
subsequent safety assessments. The schedule of vaccination is Day 0, Day 28 + 7,
Day 56 + 7 (with at least 21 days between injection days). All study injections are
given by an intramuscular administration of VRC-HIVDNA016-00-VP at a 4 mg
dose using a Biojector 2000® needle-free injection system. Study injections are

administered into deltoid muscle.

[0168] Following study injections, subjects are observed for a minimum of 30
minutes. Vital signs (temperature, blood pressure, pulse and respiratory rate) are
taken at 30-45 minutes post-immunization. The injection site is inspected for
evidence of local reaction. Subjects will be given a “Diary Card” on which to record
temperature and symptoms daily for 5 days. Follow-up on subject well-being will
be performed by telephone on the first or second day following each injection. A
clinic visit will occur if indicated by the telephone interview. On each injection day
(prior to injection) and at 14+3 days after each injection, study subjects are
evaluated by clinical exam and laboratory tests. Long-term follow-up visits are at
Week 12+7 days, Week 24 +14 days and Week 32 +14 days. At intervals
throughout the study subjects have blood drawn for immunologic assays. Any cells,
serum or plasma not used will be stored for future virological and immunological
assays. Subjects are also interviewed at the final clinical visit (Week 32) regarding
social harms, including problems with employment, travel, immigration, access to
insurance, medical or dental care, and negative reactions from family, friends, and

co-workers.
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[0169] Assessment of product safety includes clinical observation and monitoring of
hematological and chemical parameters. The following parameters will be assessed:
local reactogenicity signs and symptoms; systemic reactogenicity signs and
symptoms; laboratory measures of safety; and adverse and serious adverse

experiences.

[0170] The principal immunogenicity endpoints are measured at Week 0 (baseline)
and Weeks 6, 8, 10 and 12 (for cellular immune responses) and consist of HIV-1-
specific T cell responses, as measured by intracellular cytokine staining (ICS)
assays. ICS at other study timepoints, as well as HIV-1-specific humoral immune
responses as measured by HIV-specific antibody assays will be completed as

exploratory evaluations.

[0171] Administration of the vaccine composition is performed using a
BIOJECTOR 2000® NEEDLE-FREE INJECTION MANAGEMENT SYSTEM®
as directed by the company. Neither the material being injected nor the deltoid
injection site skin preparation require deviation from standard procedures. In brief,
the injection site is disinfected and the area allowed to dry completely. The skin
around the injection site is held firmly while the syringe is placed against the
injection site at a 90° angle. The actuator is pressed and the material is released into
the muscle. Continue to hold firmly for 3 seconds. After the injection, the site is
covered with a sterile covering and pressure applied with 3 fingers for 1 minute.
BIOJECTOR 2000® utilizes sterile, single-use syringes for variable dose, up to 1.0
mL, medication administration. The study agent is delivered under pressure by a
compressed CO, gas cartridge that is stored inside the BIOJECTOR®. When the
BIOJECTOR®’s actuator is depressed, CO; is released, causing the plunger to push
the study agent out of the sterile syringe through the skin and into the underlying
tissue. The study agent is expelled through a micro-orifice at high velocity in a
fraction of a second to pierce the skin. The CO, does not come in contact with the
injectate and the syringe design prevents any back splatter or contamination of the

device by tissue from the subject.
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[0172] Fifteen subjects received three 1 mL doses at 4 mg/mL on a 0, 1, 2 month
schedule. Vaccinations were administered intramuscularly using the BIOJECTOR
2000®. Fourteen of the 15 subjects received 3 intramuscular injections of a 4 mg
dose of vaccine administered by BIOJECTOR 2000®; one subject was lost to
follow-up after two vaccinations. No subjects reported fever following vaccination.
Reactogenicity was none to mild except that two subjects reported moderate
injection site pain and one subject reported moderate nausea and malaise. The only
adverse event requiring expedited reporting to the IND sponsor was a grade 3
generalized urticaria. The subject had reported starting an antihistamine about 2
weeks after first vaccination but reported at that time that the reason was latex
allergy. While being screened for the rollover booster study, VRC 010, it was
learned that the subject had experienced generalized urticaria around the time of the
second vaccination when the supply of antihistamine ran out. The subject has
chronic urticaria that are well controlled by antihistamine. Evaluation is ongoing.
The etiology is unknown but at this time the chronic urticaria is assessed as possibly
related to study vaccine. To date, there have been two moderate (grade 2) adverse
events possibly attributed to vaccine. These were intermittent dizziness of 2 days
duration beginning 13 days after the second vaccination in one subject (this subject
received the third vaccination without recurrence of symptoms) and asymptomatic
hypoglycemia in another subject, first noted at the follow-up visit that was 14 days
after the third vaccination. The last safety evaluation of the subject lost to follow-up
was by telephone one day after the second vaccination; at that time the subject

reported no side effects from the vaccination.

[0173] An unexpected local injection site reaction for this DNA vaccine has been
observed. Mild cutaneous lesions (0.5-1.0 cm diameter) at the vaccination site
occurred after 4 of 44 (9%) vaccinations administered; these occurred in 3 of 15
(20%) subjects. Subjects were routinely asked to call if they experience any unusual
problem after study vaccinations. The vaccination site cutaneous lesions did not
alarm subjects enough to prompt them to contact the VRC Clinic prior to their next
regularly-scheduled visit. In retrospect, three subjects reported that they experienced

skin lesions that started as a small papule or vesicle within 3 days after vaccination.
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After a few days the papule or vesicle unroofed and a scab formed. There was
surrounding mild erythema and mild induration. After the scab came off, the skin
healed without treatment. None of the cutaneous lesions were associated with
pustular exudates, fever, rash or urticaria. They did not appear to be either a local

infection or an allergic reaction.

[0174] The first three cutaneous lesions were discovered at the first post-vaccination
clinic visit (days 14 % 3 Day); at that time they were largely resolved. The fourth
cutaneous lesion was examined in the clinic while still in an active stage and it was
biopsied at post-vaccination day 6. This biopsy demonstrated a microscopic
subcutaneous and dermal perivascular lymphocytic infiltrate. The infiltrate was
composed almost exclusively of CD3 positive cells, including both CD4" and CDS8".
There were rare eosinophils present and rare giant cells noted. The process appeared
to be primarily a subcutaneous and dermal response to vaccination with cutaneous

manifestations.

[0175] Whether these reactions correlate with the strength of the vaccine-induced
immune response is also not yet known. Eight of the 14 subjects who remained in
follow-up have had a vaccine-induced positive HIV ELISA by a commercial test at
one or more timepoints; this includes all three subjects who had a cutaneous lesion.
Preliminary immunogenicity data with the 6-plasmid DNA indicate that the Env-
specific T cell responses are similar to those seen in the 4-plasmid DNA, and the

Gag- and Nef-specific responses are also present.

[0176] Cellular responses in subjects were measured by intracellular cytokine
staining (ICS) and flow cytometry to detect IFN-y or IL-2 in both CD4+ and CD8+
T lymphocytes after stimulation with peptide pools representing the viral antigens
(FIG. 13). Data for each individual subject is shown in columns. Responses to each
peptide pools are shown in rows. Each box represents the entire time course from
prevaccination to 12 weeks (4 weeks after the last immunization). The scale for each
box is 0-0.2% of the total CD4+ or CD8+ population tested. CD4+ responses are
shown in red and CD8+ responses shown in green. Nearly all subject have
detectable responses to Env peptides. In contrast to the 4-plasmid product, the
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majority of subjects have detectable responses to Gag and there are also Nef

responders.
Example 6: Immunogenicity of Chimeric Env Proteins

[0177] To demonstrate the role of different genetic sequences in the induction of
neutralizing antibodies, nucleic acid constructs expressing chimeric antigenic
polypeptides having different regions of the viral envelope from two different clades
were produced. Nucleic acid constructs encoding different portions of the clade C
Env polypeptide and clade B Env polypeptide were analyzéd and compared to the
clade C Env polypeptide. The transposition of the proximal 25% of clade C onto the
clade B background showed an increase in the potency and breadth of neutralization
against a variety of clade B isolates and improved the neutralization of clade C
isolates. Replacement of the distal region of clade B Env with the clade C Env
resulted in improved neutralization against clade B isolates, demonstrating that the
region containing V3 in clade B isolates contributes to its ability to inhibit a variety
of diverse viral isolates. These nucleic acid constructs are represented by SEQ ID
NOs:7-15. Thus, certain embodiments of the disclosed compositions can include

constructs encoding chimeric Env polypeptides combining multiple clades.

[0178] To demonstrate the roles of V regions in alternative clades, mutations were
made both in the V1V, as well as the V; regions of clades A, B and C. To
demonstrate the role of V1V, in clade A, a clade A prototype was compared to that
containing deletions of the V; and V; regions. Removal of V1V, and/or V3
enhanced the ability of the clade A Env polypeptide to elicit an immune response
that neutralized a variety of clade B isolates, demonstrating that deletion of these
regions increases the ability of the antigenic polypeptide to elicit broadly
neutralizing antibodies (for example, by increasing accessibility to specific epitopes
that elicit cross-reactive antibodies). Accordingly, in certain embodiments disclosed

herein, the nucleic acid constructs include deletions of a V;, V, and/or V3 region.

[0179] To demonstrate the role of V1V, in clade B against a heterologous V3 from
clade C, the V3 from a South African clade C isolate was inserted in place of the V3
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from a clade B and compared to a stem-shortened version that has been shown to
enhance neutralization using clade B V3 loops. The ability of these plasmid DNA
vectors in combination with a recombinant adenovirus boost to elicit neutralizing
antibodies was evaluated against the indicated strains. Immunization with both V3
substitutions allowed neutralization of viral isolates from clades A, B and C,
although the magnitude of the response was greater with the stem-shortened 1AB
V. In addition, the peptide inhibition revealed that the neutralizing antibodies
elicited in this response were of greater breadth and intereacted with V3 regions from
diverse clades, A, B and C. Thus, the clade C V3 loop appeared to elicit broadly

reactive V3 neutralizing antibodies.

[0180] Deletion of the V; and V; regions of these envelopes improves their ability to
elicit neutralizing antibody responses. These responses are directed largely against
the V; regions in diverse clades. The use of alternative V regions derived from
different clades demonstrates that these V regions also display differences in their
ability to elicit strain-specific responses. For example, the inclusion of V3 regions
from clade C allowed neutralization of a variety of clade B isolates and greater
breadth of neutralization by Vs peptides from diverse strains. Thus, the elimination
of both the V; and V, regions as well as the presentation of more broadly reactive

Vs can enhance the breadth of neutralization mediated by an Env antigenic

polypetpide.

[0181] In addition to the V3;-mediated neutralization, other variable regions
contribute to virus neutralization when V3 is not exposed. Among these, a highly
exposed region in V; was identified. Although this region is highly likely to show
strain-specific variation, there are also conserved subregions within the V; that

contribute to increased breadth of the immune response to this variable loop.

[0182] The ability to define improved immunogens using genetic information based
on viral diversity can improve the ability to design effective HIV vaccines. The
results described above demonstrate that genotypic sequence variation can result in

neutralization sensitivities that are independent of clade. This finding has important
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implications for the design of improved HIV immunogens based on genetic

sequence.

[0183] In view of the many possible embodiments to which the principles of the
disclosed invention may be applied, it should be recognized that the illustrated
embodiments are only preferred examples of the invention and should not be taken
as limiting the scope of the invention. Rather, the scope of the invention is defined
by the following claims. We therefore claim as our invention all that comes within

the scope and spirit of these claims.
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1. A composition capable of eliciting an immune response against HIV
in an immunocompetent subject, the composition comprising:

a plurality of different nucleic acid constructs, each nucleic acid construct
comprising a polynucleotide sequence encoding an HIV antigenic polypeptide
operably linked to a CMV/R transcription control sequence,

wherein the plurality of nucleic acid constructs encode antigenic

polypeptides of a plurality of HIV clades or strains.

2. A composition capable of eliciting an immune response against HIV
in an immunocompetent subject, the composition comprising:

a plurality of different nucleic acid constructs, each nucleic acid construct
comprising a polynucleotide sequence encoding a single HIV antigenic polypeptide,
wherein the plurality of nucleic acid constructs encode antigenic polypeptides of a

plurality of HIV clades or strains.

3. The composition of claim 1 or 2, wherein the plurality of nucleic acid
constructs comprises:

a first nucleic acid construct comprising a polynucleotide sequence that
encodes an HIV Gag polypeptide;

a second nucleic acid construct comprising a polynucleotide sequence that
encodes an HIV Pol polypeptide;

a third nucleic acid construct comprising a polynucleotide sequence that
encodes an HIV Nef polypeptide; and,

at least one additional nucleic acid construct comprising a polynucleotide

sequence that encodes an HIV Env polypeptide.

4., The composition of claim in 3, further comprising a plurality of
additional nucleic acid constructs, each of which additional nucleic acid constructs
comprises a polynucleotide sequence encoding an Env polypeptide of a different

HIV clade or strain.
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5. The vaccine composition of claim 3, wherein

the first nucleic acid construct comprises a polynucleotide sequence that
encodes a clade B Gag polypeptide;

the second nucleic acid construct comprises a polynucleotide sequence that
encodes a clade B Pol polypeptide;

the third nucleic acid construct comprises a polynucleotide sequence that

encodes a clade B Nef polypeptide.

6. The composition of claim 5, wherein

the first nucleic acid construct encodes a polypeptide with at least 95%
sequence identity to SEQ ID NO:20;

the second nucleic acid construct encodes a polypeptide with at least 95%
sequence identity to SEQ ID NO:21; and/or

the third nucleic acid construct encodes a polypeptide with at least 95%
sequence identity to SEQ ID NO:22.

7. The composition of claim 5, the composition further comprising a
plurality of additional nucleic acid constructs, wherein

a first additional nucleic acid construct comprises a polynucleotide sequence
that encodes a clade A Env polypeptide ;

a second additional nucleic acid construct comprises a polynucleotide
sequence that encodes a clade B Env polypeptide ; and

a third additional nucleic acid construct comprises a polynucleotide sequence

that encodes a clade C Env polypeptide.

8. The composition of claim 7, wherein

the first additional nucleic acid construct encodes a polypeptide with at least
95% sequence identity to SEQ ID NO:23;

the second additional nucleic acid construct encodes a polypeptide with at
least 95% sequence identity to SEQ ID NO:24; and/or

the third additional nucleic acid construct encodes a polypeptide with at least

95% sequence identity to SEQ ID NO:25.
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9. The composition of claim 1, comprising at least one additional
nucleic acid construct, which additional nucleic acid construct comprises a
polynucleotide sequence encoding a chimeric Env polypeptide comprising at least a

subsequence of a plurality of different HIV clades or strains.

10.  The composition of claim 1 or 2, wherein the plurality of different
nucleic acid constructs comprise:

a first nucleic acid construct comprising a polynucleotide sequence encoding
a Gag polypeptide;

a second nucleic acid construct comprising a polynucleotide sequence
encoding a Pol polypeptide;

a third nucleic acid construct comprising a polynucleotide sequence encoding
a Nef polypeptide;

a fourth nucleic acid construct comprising a polynucleotide sequence
encoding an Env polypeptide of clade A;

a fifth nucleic acid construct comprising a polynucleotide sequence encoding
an Env polypeptide of clade B; and,

a sixth nucleic acid construct comprising a polynucleotide sequence

encoding an Env polypeptide of clade C.

11.  The composition of claim 10, wherein:

the first nucleic acid construct comprises a polynucleotide sequence with at
least 95% sequence identity to SEQ ID NO:1;

the second nucleic acid construct comprises the polynucleotide sequence
with at least 95% sequence identity to SEQ ID NO:2;

the third nucleic acid construct comprises the polynucleotide sequence with
at least 95% sequence identity to SEQ ID NO:3;

the fourth nucleic acid construct comprises the polynucleotide sequence with
at least 95% sequence identity to SEQ ID NO:4;

the fifth nucleic acid construct comprises the polynucleotide sequence with
at least 95% sequence identity to SEQ ID NO:5; and/or,

the sixth nucleic acid construct comprises the polynucleotide sequence with
at least 95% sequence identity to SEQ ID NO:6.
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12.  The composition of claim 11, wherein:

the first nucleic acid construct comprises the polynucleotide sequence of
SEQ ID NO:1;

the second nucleic acid construct comprises the polynucleotide sequence of
SEQ ID NO:2;

the third nucleic acid construct comprises the polynucleotide sequence of
SEQ ID NO:3;

the fourth nucleic acid construct comprises the polynucleotide sequence of
SEQ ID NO:4;

the fifth nucleic acid construct comprises the polynucleotide sequence of
SEQ ID NO:5; and,

the sixth nucleic acid construct comprises the polynucleotide sequence of

SEQ ID NO:6.

13.  The composition of claim 10, comprising a substantially equal ratio

by weight of each of the six nucleic acid constructs.

14.  The composition of claim 1 or 2, wherein the composition is capable
of eliciting a protective immune response against HIV in an immunocompetent
human subject when administered alone or in combination with at least one

additional immunogenic composition.

15.  The composition of claim 1 or 2, wherein the plurality of different

constructs comprises a plurality of plasmids.
16.  The composition of claim 1 or 2, wherein the composition further
comprises a pharmaceutically acceptable carrier.

17.  The composition of claim 1 or 2, wherein the composition further

comprises an adjuvant.

18.  The composition of claim 1, wherein the CMV/R transcription
control sequence comprises the polynucleotide sequence of SEQ ID NO:26.
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19. A composition capable of eliciting an immune response against HIV
in an immunocompetent subject, the composition comprising:

a plurality of different nucleic acid constructs, each nucleic acid construct
comprising a polynucleotide sequence encoding a single HIV antigen operably

linked to a transcription control sequence.

20. A method of eliciting an immune response against HIV comprising

administering the composition of claim 1, 2 or 19 to a human subject.

21.  The method of claim 20, wherein the immune response is a protective

immune response against multiple clades or strains of HIV.

22.  The method of claim 20, comprising administering the plurality of

nucleic acid constructs intramuscularly.

23.  The method of claim 20, comprising administering the plurality of

nucleic acid constructs using a needleless delivery device.

24.  The method of claim 20, further comprising administering a plurality
of viral vectors, wherein the plurality of viral vectors comprises at least one
polynucleotide sequence encoding an HIV antigenic polypeptide, wherein the at
Jeast one polynucleotide encodes an antigenic polypeptide identical to a polypeptide

encoded by a nucleic acid of the composition.

25.  The method of claim 24, wherein the viral vectors comprise

recombinant adenovirus vectors.

26. The method of claim 25, wherein the recombinant adenovirus vectors

are replication deficient adenovirus vectors.

27.  The method of claim 26, wherein the plurality of adenovirus vectors
comprise:
a first recombinant adenovirus vector comprising a polynucleotide sequence

encoding an HIV Gag polypeptide and an HIV Pol polypeptide;
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a second recombinant adenovirus vector comprising a polynucleotide
sequence encoding an Env polypeptide of clade A;

a third recombinant adenovirus vector comprising a polynucleotide sequence
encoding an Env polypeptide of clade B; and,

a fourth recombinant adenovirus vector comprising a polynucleotide

sequence encoding an Env polypeptide of clade C.

28. The method of claim 27, wherein

the first recombinant adenovirus vector comprises SEQ ID NO:16;

the second recombinant adenovirus vector comprises SEQ ID NO:17;
the third recombinant adenovirus vector comprises SEQ ID NO:18; and

the fourth recombinant adenovirus vector comprises SEQ ID NO:19.

29.  Anisolated or recombinant nucleic acid comprising a polynucleotide
sequence encoding an HIV antigenic polypeptide operably linked to a CMV/R

transcription regulatory sequence.

30.  The nucleic acid of claim 29, wherein the nucleic acid comprises a
plasmid.

31.  The nucleic acid of claim 29, wherein the nucleic acid comprises a
viral vector.

32.  The nucleic acid of claim 29, 30 or 31, wherein the polynucleotide
sequence encodes an HIV Gag polypeptide, an HIV Pol polypeptide, an HIV Nef
polypeptide, or an HIV Env polypeptide.

33.  The nucleic acid of claim 32, wherein the polynucleotide sequence
encodes a chimeric HIV polypeptide comprising at least a subsequence of a plurality

of HIV clades or strains.

34.  The nucleic acid of claim 33, wherein the chimeric HIV polypeptide
is an HIV Env polypeptide.
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35.  The nucleic acid of claim 29, 30 or 31, wherein the polynucleotide
sequence is selected from the group consisting of SEQ ID NO:1, SEQ ID NO:2,
SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6; SEQ ID NO: 7, SEQ
ID NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ IID NO:11, SEQ ID NO:12, SEQ ID
NO:13, SEQ ID NO:14 and SEQ ID NO:15.

36. A polypeptide encoded by a polynucleotide sequence of claim 35.
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SEQUENCE LISTING

<110> The Government of the United States of America as
represented by the Secretary of the Department of Health and
Human Services
GenVec, Inc.
Nabel, Gary
Huang, Yue
Xu, Ling
Chakrabarti, Bimal
Wu, Lan
Yang, Zhi-yong
Gall, Jason G.D.
King, C. Richter
<120> VACCINE CONSTRUCTS AND COMBINATIONS OF VACCINES DESIGNED TO
IMPROVE THE BREADTH OF THE IMMUNE RESPONSE TO DIVERSE STRAINS AND
CLADES OF HIV
<130> 4239-71329-02
<150> US 60/588,378
<151> 2004-07-16
<150> PCT/US2004/030284
<151> 2004-09-15
<150> PCT/US2005/122°91
<151> 2005-04-12
<160> 26
<170> PatentIn version 3.3
<210> 1
<211l> 5886
<212> DNA
<213> Artificial Sequence
<220>
<223> plasmid VRC4401
<400> 1
tegegegttt cggtgatgac ggtgaaaacc tctgacacat gcagctcccg gagacggtcea 60
cagcttgtet gtaagcggat gccgggagca gacaagcccg tcagggegeg tcagegggtg 120
ttggcgggtg tcggggctgg cttaactatg cggcatcaga gecagattgta ctgagagtge 180
accatatgcg gtgtgaaata ccgcacagat gcgtaaggag aaaataccgce atcagattgg 240
ctattggcca ttgcatacgt tgtatccata tcataatatg tacatttata ttggctcatg 300
tccaacatta ccgccatgtt gacattgatt attgactagt tattaatagt aatcaattac 360
ggggtcatta gttcatagec catatatgga gttcegegtt acataactta cggtaaatgg 420
ccogectgge tgaccgccca acgacccecceg cccattgacg tcaataatga cgtatgttcee 480
catagtaacg ccaataggga ctttcecattg acgtcaatgg gtggagtatt tacggtaaac 540
tgcccacttg gcagtacatc aagtgtatca tatgccaagt acgcccceccta ttgacgtcaa 600
tgacggtaaa tggcccgect ggcattatge ccagtacatg accttatggg actttectac 660
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ttggcagtac
catcaatggg
cgtcaatggg
ctecegecceea
agctcgttta
tagaagacac
cgccctacct
ggtgcctect
ctttgteegg
accctgettg
gctgeegege
ggtcttttct
gceccgegeca
cceggeggea
cgettegeeg
cagctgcage
gccaccctgt
aagatcgagg
ggccacagca
gtgcaccagg
gcctteagee
gacctgaaca
gagaccatca
atcgeececg
ctgcaggagce
aagcgctgga
ctggacatcc
accctgegeg
gtgcagaacg
ctggaggaga
ctggccgagg
tteecgecaace

cgcaactgcece

atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
gaggccgeca
gaactgcgtc
cgctcececettg
ctcaactcta
gcgccaccag
gcagtcaccg
gcgtgetgag
agaagaagta
tgaaccececgg
ccagcctgea
actgegtgea
aggagcagaa
accaggtgag
ccatcagcce
ccgaggtgat
ccatgctgaa
acgaggaggc
gccagatgeg
agatcggctg
tecatcctggg
gccagggccec
ccgagcagge
ccaaccccga
tgatgaccge
ccatgagcca
agcgcaagat

gcgccececg

tagtecatcge
ggtttgactce
ggcaccaaaa
tgggcggtag
agatcgectg
ccagccteca
tcecacgecgg
cgcegtetag
gagcctacct
gttaacggtg
acataatagc
tegtegacac
cggcggcgag
caagctgaag
cctgctggag
gaccggcagce
ccagcgcatc
caagagcaag
ccagaactac
ccgecaccetg
ccececatgtte
caccgtggge
cgeegagtgg
cgagccccge
gatgaccaac
cctgaacaag
caaggagccc
cagccaggag
ctgcaagacc
ctgecagggce
ggtgaccaac
cgtgaagtge

caagaagggc

tattaccatg
acggggattt
tcaacgggac
gegtgtacgg
gagacgccat
tcggctegea
ttgagtegeg
gtaagtttaa
agactcagce
gagggcagtg
tgacagacta
gtgtgatcag
ctggaccgcet
cacatcgtgt
accagcgagg
gaggagctge
gagatcaagg
aagaaggccc
cccatcgtge
aacgcctggg
agcgccectga
ggccaccagg
gaccgcegtge
ggcagcgaca
aacccccccea
atcgtgegcea
ttcegegact
gtgaagaact
atcctgaagg
gtgggcggee
agcgccacca
ttcaactgeg

tgctggaagt
Page 2

gtgatgcggt
ccaagtctcce
tttccaaaat
tgggaggtct
ccacgcectgtt
tctctectte
ttctgecgece
agctcaggtc
ggctcteccac
tagtctgage
acagactgtt
ataaacttaa
gggagaagat
gggccagcecg
gctgcegeca
gcagcctgta
acaccaagga
agcaggccgce
agaacatcca
tgaaggtggt
gcgagggegce
ccgecatgea
acccegtgea
tecgeceggeac
tcceegtggg
tgtacagccc
acgtggaccg
ggatgaccga
cecectgggece
ccggccacaa

tcatgatgca

gcaaggaggg

gcggcaagga

PCT/US2005/025219

tttggcagta
accccattga
gtcgtaacaa
atataagcag
ttgacctcca
acgcgececge
tcecegecetgt
gagaccgggc
gctttgectg
agtactcgtt
cctttecatg
gcttatggge
ccgectgege
cgagctggag
gatcctggge
caacaccgtg
ggccctggac
cgcecgacace
gggccagatg
ggaggagaag
caccccccag
gatgctgaag
cgccggececec
caccagcacc
cgagatctac
caccagcatc
cttctacaag
gaccctgetg
cgccgecace
ggccegegtyg
gcgeggeaac
ccacaccgcc

gggccaccag

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640
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atgaaggact
ggaaggccag
ttcaggtttg
ctgtatcctt
taggtaccga
gcccctecee
aaaatgagga
tggggcagga
tgggctctat
agcaggcaca
ccececactcat
tacttggagce
tgggaagaaa
atgtgaggaa
ctgcgetegg
ttatccacag
gccaggaacce
gagcatcaca
taccaggcgt
accggatacc
tgtaggtatc
ccegtteage
agacacgact
gtaggcggtg
gtatttggta
tgatccggca
acgcgcagaa
cagtggaacg
acctagatcc
acttggtctg
tttecgttceat

gaaggtgttg

gcaccgagceg
ggaattttct
gggaagagac
tagcttceect
gcteggatcece
cgtgcettcee
aattgecatcg
cagcaagggg
gggtacccag
teccecttete
aggacactca
ggtctctece
ttaaagcaag
gtaatgagag
tcgttegget
aatcagggga
gtaaaaaggc
aaaatcgacg
ttececcectgg
tgtecgectt
tcagttcggt
ccgacegcetg
tatcgccact
ctacagagtt
tctgegetet
aacaaaccac
aaaaaggatc
aaaactcacg
ttttaaatta
acagttacca
ccatagttge

ctgactcata

acaggctaat
tcagagcaga
aacaactccc
cagatcactc
agatctgetg
ttgaccectgg
cattgtctga
gaggattggg
gtgctgaaga
tgtgacacac
tagctcagga
tcecteatea
ataggctatt
aaatcataga
gcggcegageyg
taacgcagga
cgcegttgetg
ctcaagtcag
aagctccctce
tectecectteg
gtaggtcgtt
cgecttatcee
ggcagcagcce
cttgaagtgg
gctgaagcca
cgctggtage
tcaagaagat
ttaagggatt
aaaatgaagt
atgcttaatc
ctgacteggg

ccaggcctga

tttttaggga
ccagagccaa
tctecagaage
tttggcageg
tgccttctag
aaggtgccac
gtaggtgtca
aagacaatag
attgacccgg
cctgtecacg
gggctcecgeco
gcccaccaaa
aagtgcagag
atttcttceg
gtatcagcectc
aagaacatgt
gcgtttttee
aggtggcgaa
gtgcgctctce
ggaagcgtgg
cgctecaage
ggtaactatc
actggtaaca
tggcctaact
gttaccttcg
ggtggttttt
cctttgatct
ttggtcatga
tttaaatcaa
agtgaggcac
g999g99gggc
atcgccccat

Page 3

agatctggce
cagccccacc
aggagccgat
acccctegte
ttgccageca
tceccactgte
ttctattctg
caggcatgcet
ttcecteetgg
ccectggtte
ttcaatccca
ccaaacctag
ggagagaaaa
cttccteget
actcaaaggce
gagcaaaagg
ataggctccg
acccgacagg
ctgttccgac
cgctttctca
tgggetgtgt
gtcttgagte
ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa
tttctacggg
gattatcaaa
tctaaagtat
ctatctcage
gctgaggtct

catccagcca

PCT/US2005/025219

ttcccacaag
agaagagagc
agacaaggaa
acaataaaga
tctgttgttt
ctttcctaat
99999tgggy
ggggatgecgg
gccagaaaga
ttagttccag
cccgcectaaag
cctccaagag
tgcctcecaac
cactgactcg
ggtaatacgg
ccagcaaaag
cceecctgac
actataaaga
cctgeegett
tagctcacge
gcacgaaccc
caacccggta
agcgaggtat
tagaagaaca
tggtagctct
gcagcagatt
gtctgacget
aaggatctte
atatgagtaa
gatctgtcta
gcctegtgaa

gaaagtgagg

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560
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gagccacggt
tttgccacgg
aaagttcgat
gttacaacca
atttattcat
gagaaaactc
cgactcgtcce
gtgagaaatc
ctttccagac
ccaaaccgtt
aaggacaatt
caatattttc
tcgcagtggt
gaggcataaa
cgctaccttt
agattgtcge
catccatgtt
taacacccct
ttttatcttg
cccattattg
tttagaaaaa
tctaagaaac
ttecgtce
<210> 2
<211l>
<212>
<213>

<220>
<223>

<400> 2

7344
DNA
Artificial Sequence

tgatgagagc
aacggtetgce
ttattcaa\/
attaaccaat
atcaggatta
accgaggcag
aacatcaata
accatgagtg
ttgttcaaca
attcattcegt
acaaacagga
acctgaatca
gagtaaccat
ttecegteage
gccatgttte
acctgattgc
ggaatttaat
tgtattactg
tgcaatgtaa
aagcatttat
taaacaaata

cattattatc

tttgttgtag
gttgtcggga
Jaagccgeegt
tctgattaga
tcaataccat
ttccatagga
caacctatta
acgactgaat

ggccagccat

gattgcgect

atcgaatgca
ggatattctt
gcatcatcag
cagtttagtc
agaaacaact
ccgacattat
cgeggecteg
tttatgtaag
catcagagat
cagggttatt
ggggttcege

atgacattaa

plasmid VRC4409

tegegegttt cggtgatgac ggtgaaaacc

cagcttgtct gtaagcggat gccgggagca

ttggcgggtg tcggggetgg cttaactatg

accatatgcg gtgtgaaata ccgcacagat

ctattggcca ttgcatacgt tgtatccata

gtggaccagt
agatgcgtga
ccegtecaagt
aaaactcatc
atttttgaaa
tggcaagatc
atttccccte
ccggtgagaa
tacgctegtce
gagcgagacg
accggcgcag
ctaatacctg
gagtacggat
tgaccatctc
ctggcgeatc
cgcgagccca
agcaagacgt
cagacagttt
tttgagacac
gtctcatgag
gcacatttecc

cctataaaaa

tctgacacat
gacaagcccg
cggcatcaga
gcgtaaggag

tcataatatg
Page 4

tggtgatttt
tctgatcctt
cagcgtaatg
gagcatcaaa
aagccgttte
ctggtatcgg
gtcaaaaata
tggcaaaagc
atcaaaatca
aaatacgcga
gaacactgcc
gaatgctgtt
aaaatgcttg
atctgtaaca
gggcttccca
tttataccca
ttcccgttga
tattgttcat
aacgtggctt
cggatacata
ccgaaaagtg

taggcgtatc

gcagctceceg
tcagggegeg
gcagattgta
aaaataccgc

tacatttata

PCT/US2005/025219
gaacttttge 4620
caactcagca 4680
ctctgecagt 4740
tgaaactgca 4800
tgtaatgaag 4860
tctgegatte 4920
aggttatcaa 4980
ttatgecattt 5040
ctcgeatcaa 5100
tcgetgttaa 5160
agcgcatcaa 5220
ttccecgggga 5280
atggtcggaa 5340
tcattggcaa 5400
tacaatcgat 5460
tataaatcag 5520
atatggctca 5580
gatgatatat 5640
tceccececce 5700
tttgaatgta 5760
ccacctgacg 5820
acgaggccct 5880

5886
gagacggtca 60
tcagcgggtyg 120
ctgagagtgc 180
atcagattgg 240
ttggctcatg 300
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tccaacatta
ggggtcatta
ccegectgge
catagtaacg
tgcceccacttg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg
ctcegecececa
agctcgttta
tagaagacac
cgcectacct
ggtgccetcet
ctttgtcegg
accctgettg
gctgeecgege
ggtecttttet
ggccagggaa
ggtttgggga
atcctttage
gggccagetyg
gaacctgecece
gggccagtac
ggtgggcccce
cctgaacttc
cggccccaag
ctgcaccgag
cacccccgtg
ccgegagetg
cgecggectg

cgtgeccetyg

ccgecatgtt
gttcatagcc
tgaccgccca
ccaataggga
gcagtacatc
tggcccegect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
gaggccgeca
gaactgcgte
cgcteecttg
ctcaactcta
gcgccaccag
gcagtcaccg
ttttecttcag
agagacaaca
ttcectecaga
aaggaggcce
ggcegetgga
gaccagatcc
accceccgtga
cccatcagcc
gtgaagcagt
atggagaagg
ttegecatca
aacaagcgca
aagcagaaga

gacaaggact

gacattgatt
catatatgga
acgacccceg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcgce
ggtttgactc
ggcaccaaaa
tgggcggtag
agatcgectg
ccagcctcca
tccacgeccgg
cgcegtetag
gagcctacct
gttaacggtyg
acataatagc
tcgtcgacat
agcagaccag
actccctete
tcactctttg
tgectggacac
agcccaagat
tgatcgagat
acatcatcgg
ccatcgagac
ggcccctgac
agggcaagat
agaagaagga
cccaggactt
agagcgtgac

tccgcaagta

attgactagt
gttcegegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagacgccat
tcggctcecgea
ttgagtcgcg
gtaagtttaa
agactcagcc
gagggcagtg
tgacagacta
gagggaagat
agccaacagc
agaagcagga
gcagcgaccc
cggcgecgac
gatecggecggce
ctgeggccac
ccgcaacctg
cgtgecegtg
cgaggagaag
cagcaagatc
cagcaccaag
ctgggaggtyg
cgtgctggac
caccgcectte

Page 5

tattaatagt
acataactta
tcaataatga
gtggagtatt
acgcceecta
accttatggg
gtgatgcggt
ccaagtetce
tttccaaaat
tgggaggtct
ccacgctgtt
tctetectte
ttetgeegece
agctcaggtce
ggctctccac
tagtctgagc
acagactgtt
ctggccettece
cccaccagaa
gccgatagac
ctcgtcacaa
gacaccgtgce
atcggegget
aaggccateg
ctgacccaga
aagctgaagc
atcaaggccc
ggccccgaga
tggcgcaagce
cagctgggca
gtgggcgacg

accatcccca

PCT/US2005/025219
aatcaattac 360
cggtaaatgg 420
cgtatgttcc 480
tacggtaaac 540
ttgacgtcaa 600
actttcctac 660
tttggcagta 720
accccattga 780
gtcgtaacaa 840
atataagcag 900
ttgacctcceca 960
acgcgccecge 1020
tccegectgt 1080
gagaccgggc 1140
gctttgectg 1200
agtactcgtt 1260
cctttecatg 1320
cacaagggaa 1380
gagagcttca 1440
aaggaactgt 1500
taaagatagg 1560
tggaggagat 1620
tcatcaaggt 1680
gcaccgtgct 1740
tcggetgeac 1800
ccggcatgga 1860
tggtggagat 1920
acccctacaa 1980
tggtggactt 2040
tcecccaccee 2100
cctacttecag 2160
gcatcaacaa 2220
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cgagaccccee
cgccatctte
catcgtgate
gcaccgcacc
cgacaagaag
caagtggacc
ccagaagctg
ccagctgtge
ggaggccgag
gtactacgac
gacctaccag
gaagggcgcec
cgagagcatc
ctgggaggcc
gaacacccce
cgagacctte
cgtgaccgac
cgagctgcag
cgacagccag
ggtgagccag
cgcccacaag
caaggtgctg
caactggcgc
ggccagctge
cceeggeate
gcacgtggcee
cgcctactte
cggcagcaac
ggagttcgge
gctgaagaag
gatggccgtg
cgagcgecate

caccaagatc

ggcateccgct
cagtgcagca
taccagtaca
aagatcgagg
caccagaadg
gtgcagcceca
gtgggcaagc
aagctgetge
ctggagetgg
cccagcaagg
atcéaccagg
cacaccaacg
gtgatctggg
tggtggaccg
cccctggtga
tacgtggacg
cgcggecgec
gccatccacce
tacgcectgg
atcatcgagce
ggcatcggeg
ttcectggacg
gccatggcca
gacaagtgcc
tggcagetgg
agcggctaca
ctgctgaage
ttcaccagca
atcccectaca
atcatcggee
ttcatccaca
gtggacatca

cagaacttcc

accagtacaa
tgaccaagat
tggaccacct
agctgecgcca
agcceecctt
tcgtgetgec
tgaactgggc
gcggcaccaa
ccgagaacceg
acctgatcge
agcccttcaa
acgtgaagca
gcaagacccc
agtactggca
agctgtggta
gcgccgecaa
agaaggtggt
tggcecetgea
gcatcatcca
agctgatcaa
gcaacgagca
gcatcgacaa
gcgacttcaa
agctgaaggg
catgcaccca
tcgaggcega
tggeceggeeg
ccaccgtgaa
acccccagag
aggtgcgega
acttcaagcg
tcgecaccga

gcgtgtacta

cgtgectgecce
cctggagcecce
gtacgtggge
gcacctgctg
cctgtggatg
cgagaaggac
cagccagatc
ggccctgacce
cgagatcctg
cgagatccag
gaacctgaag
gctgaccgag
caagttcaag
ggccacctgg
ccagctggag
ccgcgagacce
gcccctgace
ggacagcggc
ggcccagecc
gaaggagaag
ggtggacgge
ggcccaggag
cctgeeccce
cgaggccatg
cctggaggge
ggtgatccce
ctggececegtg
ggccgectge
ccagggcgtg
ccaggccgag
caagggcggce
catccagacc

ccgcgacagce
Page 6

cagggctgga
ttcegecaage
agcgacctgg
cgctgggget
ggctacgage
agctggaccg
tacgcecggea
gaggtggtge
aaggagcccg
aagcagggcc
accggcaagt
gccgtgecaga
ctgcceatcece
atcccegagt
aaggagccca
aagctgggea
gacaccacca
ctggaggtga
gacaagagcg
gtgtacctgg
ctggtgageg
gagcacgaga
gtggtggcca
cacggccagg
aaggtgatcc
gcecgagacceyg
aagaccgtgc
tggtgggecg
atcgagagca
cacctgaaga
atecggcggcet
aaggagctge

cgcgaccecyg

PCT/US2005/025219

agggcagccc
agaaccccga
agatcggcca
tcaccaccce
tgcacceccga
tgaacgacat
tcaaggtgcg
ccectgacega
tgcacggcgt
agggccagtg
acgcccgeat
agatecgccac
agaaggagac
gggagttcgt
tcatecggege
aggccggcta
accagaagac
acatcgtgac
agagcgagct
cctgggtgee
ccggeatceeg
agtaccacag
aggagatcgt
tggactgcag
tggtggccgt
gccaggagac
acaccgacaa
gcatcaagca
tgaacaagga
ccgecgtgea
acagcgccgg
agaagcagat

tgtggaaggg

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200
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ccecegecaag
caaggtggtg
cgacgactgce
gccagccatc
ccactgtecet
ctattctggg
ggcatgctgg
cctectggge
cctggttett
caatcccacc
aaacctagcc
agagaaaatg
tcctegetea
tcaaaggcgg
gcaaaaggcc
aggctcecgece
ccgacaggac
gttccgacce
ctttctcata
ggctgtgtge
cttgagtcca
attagcagag
ggctacacta
aaaagagttg
gtttgcaagc
tctacggggt
ttatcaaaaa
taaagtatat
atctcagega
tgaggtctge
tccagccaga

gtgattttga

ctgctgtgga
cccegecgea
gtggccagece
tgttgtttge
ttcctaataa
gggtggagtg
ggatgcggtg
cagaaagaag
agttccagce
cgctaaagta
tccaagagtg
cctccaacat
ctgacteget
taatacggtt
agcaaaaggc
ceccctgacga
tataaagata
tgcecgettac
gctcacgetg
acgaaccccce
acccggtaag
cgaggtatgt
gaagaacagt
gtagctcttg
agcagattac
ctgacgctca
ggatcttcac
atgagtaaac
tctgtctatt
ctcgtgaaga
aagtgaggga

acttttgett

agggcgaggyg
aggccaagat
gccaggacga
ccecteeeecg
aatgaggaaa
gggcaggaca
ggctctatgg
caggcacatc
ccactcatag
cttggagcgg
ggaagaaatt
gtgaggaagt
gcgeteggte
atccacagaa
caggaaccgt
gcatcacaaa
ccaggegttt
cggatacctg
taggtatctc
cgttcagccece
acacgactta
aggcggtget
atttggtatc
atccggcaaa
gcgcagaaaa
gtggaacgaa
ctagatcctt
ttggtctgac
tcgttecatce
aggtgttget
gccacggttg

tgccacggaa

cgcegtggtyg
catccgcgac
ggactaggaa
tgeccttecett
ttgcatcgeca
gcaaggggga
gtacccaggt
ccecttectetg
gacactcata
tecteteecte
aaagcaagat
aatgagagaa
gttcggcetge
tcaggggata
aaaaaggccg
aatcgacgct
cceccctggaa
tcegecttte
agttcggtgt
gaccgctgcg
tcgecactgg
acagagttct
tgcgetetge
caaaccaccg
aaaggatctc
aactcacgtt
ttaaattaaa
agttaccaat
atagttgcct
gactcatacc
atgagagctt
cggtctgegt

Page 7

atccaggaca
tacggcaagc
ttctgctgtg
gaccctggaa
ttgtctgagt
ggattgggaa
gctgaagaat
tgacacaccc
gctcaggagg
cctcatcage
aggctattaa
atcatagaat
ggcgageggt
acgcaggaaa
cgttgctgge
caagtcagag
gctccctegt
tcectteggg
aggtegttcg
ccttatecgg
cagcagccac
tgaagtggtg
tgaagccagt
ctggtagcgg
aagaagatcc
aagggatttt
aatgaagttt
gcttaatcag
géCtCQQQQQ
aggcctgaat
tgttgtaggt

tgtcgggaag

PCT/US2005/025219
acagcgacat 4260
agatggcegg 4320
ccttctagtt 4380
ggtgccactc 4440
aggtgtcatt 4500
gacaatagca 4560
tgacccggtt 4620
tgteccacgecce 4680
gctcegectt 4740
ccaccaaacc 4800
gtgcagaggg 4860
ttctteeget 4920
atcagctcac 4980
gaacatgtga 5040
gtttttccat 5100
gtggcgaaac 5160
gcgetctect 5220
aagcgtggcg 5280
ctccaagcetg 5340
taactatcgt 5400
tggtaacagg 5460
gcctaactac 5520
taccttcgga 5580
tggttttttt 5640
tttgatettt 5700
ggtcatgaga 5760
taaatcaatc 5820
tgaggcacct 5880
gggggggege 5940
cgcccecateca 6000
ggaccagttg 6060
atgcgtgate 6120
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tgatccttca
gcgtaatgcet
gcatcaaatg
gcegtttetg
ggtatcggtc
caaaaataag
gcaaaagctt
caaaatcact
atacgcgatc
acactgccag
atgctgtttt
aatgcttgat
ctgtaacatc
gcttceccata
tatacccata
ccegttgaat
ttgttcatga
cgtggettte
gatacatatt
gaaaagtgcc
ggcgtatcac
<210> 3

<211l>

<212>
<213>

DNA
<220>
<223>

<400> 3
tcgegegttt

cagcttgtet
ttggegagtg
accatatgcg
ctattggcca
tccaacatta

ggggtcatta

5039

actcagcaaa
ctgccagtgt
aaactgcaat
taatgaagga
tgcgattceeg
gttatcaagt
atgecatttct
cgcatcaacc
gctgttaaaa
cgcatcaaca
cceggggate
ggtcggaaga
attggcaacg
caatcgatag
taaatcagca
atggctcecata
tgatatattt
cceecceccece
tgaatgtatt
acctgacgtc

gaggcccttt

plasmid VRC4404

cggtgatgac
gtaagcggat
tcggggetgg
gtgtgaaata
ttgcatacgt
ccgecatgtt

gttecatagcc

agttcgattt
tacaaccaat
ttattcatat
gaaaactcac
actcgtccaa
gagaaatcac
ttccagactt
aaaccgttat
ggacaattac
atattttcac
gcagtggtga
ggcataaatt
ctacctttge
attgtcgcac
tccatgttgg
acaccccttg
ttatcttgtg
cattattgaa
tagaaaaata
taagaaacca

cgtce

Artificial Sequence

ggtgaaaacc
gccgggagea
cttaactatg
ccgcacagat
tgtatccata
gacattgatt

catatatgga

attcaacaaa
taaccaattc
caggattatc
cgaggcagtt
catcaataca
catgagtgac
gttcaacagg
tcattcgtga
aaacaggaat
ctgaatcagg
gtaaccatgc
ccgtcageca
catgtttcag
ctgattgccecce
aatttaatcg
tattactgtt
caatgtaaca
gcatttatca
aacaaatagg

ttattatcat

tctgacacat
gacaagcccg
cggcatcaga
gcgtaaggag
tcataatatg
attgactagt

gttcegegtt
Page 8

gcecgecgtee
tgattagaaa
aataccatat
ccataggatg
acctattaat
gactgaatcc
ccagcceatta
ttgcgeectga
cgaatgcaac
atattcttct
atcatcagga
gtttagtctg
aaacaactct
gacattatcg
cggcctcegag
tatgtaagca
tcagagattt
gggttattgt
ggttcecgege

gacattaacc

gcagctceeg
tcagggcgeg
gcagattgta
aaaataccgc
tacatttata
tattaatagt

acataactta

PCT/US2005/025219
cgtcaagtca 6180
aactcatcga 6240
ttttgaaaaa 6300
gcaagatcct 6360
tteccecetegt 6420
ggtgagaatg 6480
cgctcgteat 6540
gcgagacgaa 6600
cggcgcagga 6660
aatacctgga 6720
gtacggataa 6780
accatctcat 6840
ggcgecatcgg 6900
cgagcccatt 6960
caagacgttt 7020
gacagtttta 7080
tgagacacaa 7140
ctcatgagcg 7200
acatttcccce 7260
tataaaaata 7320

7344
gagacggtca 60
tcagcgggtg 120
ctgagagtgce 180
atcagattgg 240
ttggctcatg 300
aatcaattac 360
cggtaaatgg 420
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ccecgectgge
catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg
ctcegeccea
agctcgttta
tagaagacac
cgcectacct
ggtgcctect
ctttgtececagg
accctgettg
gctgecgege
ggtcttttct
atatcgecege
gcatgcgccg
agcacggcgc
aggcccagga
tgacctacaa
gcectgatcca
gctacttcecc
tcggetggtg
gcgagaacac
aggtgctgga
accccgagta
tgccagecat
ccecactgtce
tctattectgg
aggcatgctg

tcetectggg

tgaccgeccca
ccaataggga
gcagtacatc
tggceccgecet
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
gaggccgceca
gaactgcgtc
cgcteecttg
ctcaactcta
gcgccaccag
gcagtcaccg
catgaagtgg
cgccgagccec
catcaccagc
ggaggaggag
ggcegeegtyg
cagccagcgc
cgactggcag
ctacaagctg
cagcctgetg
gtggcgette
cttcaagaac
ctgttgtttg
tttecctaata
ggggtggggt
gggatgcggt

ccagaaagaa

acgacccecg
ctttccattg
aagtgtatca
ggcattatge
tagtcatcgce
ggtttgacte
ggcaccaaaa
tgggcggtag
agatcgccetg
ccagcctcceca
tccacgecegg
cgecgtetag
gagcctacct
gttaacggtg
acataatagc
tcgtecgacac
agcaagagca
gccgecgacg
agcaacaccg
gtgggcttcece
gacctgagcc
cgccaggaca
aactacaccc
gtgceegtgg
cacccecgtga
gacagccgec
tgectgaacac
ccectececce
aaatgaggaa
ggggcaggac
gggctctatg

gcaggcacat

cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagacgccat
tcggctegea
ttgagtegeg
gtaagtttaa
agactcagcc
gagggcagtg
tgacagacta
gtgtgatcag
gcgtgatcgg
gecgtgggege
ccgccaacaa
ccgtgaccce
acttcctgaa
tectggacct
ccggeceecgg
agcccgacaa
gcetgecacgg
tggecttcea
gtgggatcca
gtgecettect
attgcatcge
agcaaggggy
ggtacccagg
cceccttetet
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tcaataatga
gtggagtatt
acgccccecta
accttatggg
gtgatgcggt
ccaagtctce
tttccaaaat
tgggaggtcet
ccacgctgtt
tctetectte
ttetgecegee
agctcaggtc
ggctcetccac
tagtctgage
acagactgtt
atatcgegge
ctggeccgec
cgtgagcecge
cgecgectge
ccaggtgece
ggagaagggc
gtggatctac
cgtgegetac
ggtggaggag
catggacgac
ccacgtggec
gatctgctgt
tgaccctgga
attgtctgag
aggattggga
tgctgaagaa

gtgacacacc

PCT/US2005/025219
cgtatgttcc 480
tacggtaaac 540
ttgacgtcaa 600
actttectac 660
tttggcagta 720
accccattga 780
gtcgtaacaa 840
atataagcag 900
ttgacctcca 960
acgcgcecegce 1020
tceegeetgt 1080
gagaccgggce 1140
gctttgecetg 1200
agtactcgtt 1260
cctttecatg 1320
cgctctagag 1380
gtgcgcgagce 1440
gacctggaga 1500
gecectggetgg 1560
ctgecgeccca 1620
ggccectggagyg 1680
cacacccagg 1740
ccectgacct 1800
gccaacaagg 1860
ccegagcegceg 1920
cgcgagetge 1980
gcecttetagt 2040
aggtgccact 2100
taggtgtcat 2160
agacaatagc 2220
ttgacccggt 2280
ctgtccacgc 2340
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ccctggttet
tcaatceccac
caaacctagc
gagagaaaat
atgatttaag
cggtegtteg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgtttcececcece
acctgtccge
atctcagttc
agcccgaccg
acttatcgce
gtgctacaga
gtatctgege
gcaaacaaac
gaaaaaaagg
acgaaaactc
teccttttaaa
ctgacagtta
catccatagt
ttgctgactc
ggttgatgag
cggaacggte
gatttattca
ccaattaacc
catatcagga
ctcaccgagg
tccaacatca
atcaccatga
gacttgttca

gttattcatt

tagttccage
ccgctaaagt
ctccaagagt
gcctceccaaca
gccatcatgg
gctgcggega
ggataacgca
ggecegegttg
acgctcaagt
tggaagctecc
ctttctcect
ggtgtaggte
ctgcgectta
actggcagca
gttettgaag
tctgctgaag
caccgctggt
atctcaagaa
acgftaaggg
ttaaaaatga
ccaatgctta
tgcectgactce
ataccaggcc
agctttgttg
tgegttgteg
acaaagccgc
aattctgatt
ttatcaatac
cagttccata
atacaaccta
gtgacgactg
acaggccagc

cgtgattgcg

cccactcata
acttggagcg
gggaagaaat
tgtgaggaag
ccttaatctt
gcggtatcag
ggaaagaaca
ctggcgtttt
cagaggtggc
ctegtgeget
tcgggaageg
gttcgecteca
tccggtaact
gccactggta
tggtggcecta
ccagttacct
agcggtggtt
gatcctttga
attttggtca
agttttaaat
atcagtgagg
9999999999
tgaatcgcce
taggtggacce
ggaagatgcg
cgtececgtcea
agaaaaactc
catatttttg
ggatggcaag
ttaatttccce
aatccggtga
cattacgctce

cctgagcgag

ggacactcat
gtctetccct
taaagcaaga
taatgagaga
ccgettecte
ctcactcaaa
tgtgagcaaa
tccataggct
gaaacccgac
ctcctgttec
tggcgettte
agctgggetyg
atcgtcttga
acaggattag
actacggcta
tcggaaaaag
tttttgtttg
tecttttectac
tgagattatc
caatctaaag
cacctatctce
ggcgetgagg
catcatccag
agttggtgat
tgatctgatc
agtcagcgta
atcgagcatc
aaaaagccgt
atcctggtat
ctcgtcaaaa
gaatggcaaa
gtcatcaaaa

acgaaatacg
Page 10

agctcaggag
ccctcatcag
taggctatta
aatcatagaa
gctcactgac
ggcggtaata
aggccagcaa
ccgececceect
aggactataa
gaccctgccg
tcatagctca
tgtgcacgaa
gtccaacccg
cagagcgaggyg
cactagaaga
agttggtage
caagcagcag
ggggtctgac
aaaaaggatc
tatatatgag
agcgatctgt
tetgectegt
ccagaaagtg
tttgaacttt
cttcaactca
atgctctgee
aaatgaaact
ttctgtaatg
cggtctgega
ataaggttat
agcttatgca
tcactcgcat

cgatcgetgt

PCT/US2005/025219
ggctcecgect 2400
cccaccaaac 2460
agtgcagagg 2520
ttttaaggce 2580
tcgetgeget 2640
cggttatcca 2700
aaggccagga 2760
gacgagcatc 2820
agataccagg 2880
cttaccggat 2940
cgctgtaggt 3000
cceeccgtte 3060
gtaagacacg 3120
tatgtaggcg 3180
acagtatttg 3240
tcttgateeg 3300
attacgecgca 3360
gctcagtgga 3420
ttcacctaga 3480
taaacttggt 3540
ctatttcgtt 3600
gaagaagdtg 3660
agggagccac 3720
tgctttgecea 3780
gcaaaagttc 3840
agtgttacaa 3900
gcaatttatt 3960
aaggagaaaa 4020
ttcecgacteg 4080
caagtgagaa 4140
tttcttteca 4200
caaccaaacc 4260
taaaaggaca 4320
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attacaaaca
ttcacctgaa
ggtgagtaac
aaattccgtce
tttgccatgt
cgcacctgat
gttggaattt
ccttgtatta
ttgtgcaatg
ttgaagcatt
aaataaacaa
aaccattatt
<210> 4

<211>

<212>
<213>

DNA
<220>
<223>

<400> 4
tecgegegttt

cagcttgtct
ttggegggtg
accatatgceg
ctattggcca
tccaacatta
ggggtcatta
ccecgectgge
catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg

ctccgeececa

ggaatcgaat
tcaggatatt
catgcatcat
agccagttta
ttcagaaaca
tgceccgacat
aatcgcggcece
ctgtttatgt
taacatcaga
tatcagggtt
ataggggtte

atcatgacat

6305

cggtgatgac
gtaagcggat
tcggggetyag
gtgtgaaata
ttgcatacgt
ccgecatgtt
gttcatagcce
tgaccgccca
ccaataggga
gcagtacatc
tggéccgcct
atctacgtat
cgtggatage
agtttgtttt

ttgacgcaaa

gcaaccggcg
cttctaatac
caggagtacg
gtctgaccat
actctggege
tatcgcgage
tcgagcaaga
aagcagacag
gattttgaga
attgtctcat
cgcgcacatt

taacctataa

Artificial Sequence

plasmid VRC5736

ggtgaaaacc
gccgggagcea
cttaactatg
ccgcacagat
tgtatccata
gacattgatt
catatatgga
acgacccceg
ctttcecattg
aagtgtatca
ggcattatgce
tagtcatcge
ggtttgactc

ggcaccaaaa

tgggeggtag

caggaacact
ctggaatgct
gataaaatgc
ctcatctgta
atcgggctte
ccatttatac
cgtttececegt
ttttattgtt
cacaacgtgg
gagcggatac
tccececgaaaa

aaataggcgt

tctgacacat
gacaagcccg
cggcatcaga
gcgtaaggag
tcataatatg
attgactagt
gttcegegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
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gccagcgcat
gtttteceecgg
ttgatggtcg
acatcattgg
ccatacaatc
ccatataaat
tgaatatggce
catgatgata
ctttcecece
atatttgaat
gtgccacctg

atcacgaggce

gcagctceccg
tcagggcgeg
gcagattgta
aaaataccgce
tacatttata
tattaatagt
acataactta
tcaataatga
gtggagtatt
acgcccceta
accttatggg
gtgatgcggt
ccaagtctee

tttccaaaat

tgggaggtct

PCT/US2005/025219
caacaatatt 4380
ggatcgcagt 4440
gaagaggcat 4500
caacgctacc 4560
gatagattgt 4620
cagcatccat 4680
tcataacacc 4740
tatttttatc 4800
ccecccatta 4860
gtatttagaa 4920
acgtctaaga 4980
cctttegte 5039
gagacggtca 60
tcagegggtyg 120
ctgagagtgc 180
atcagattgg 240
ttggectcatg 300
aatcaattac 360
cggtaaatgg 420
cgtatgttcee 480
tacggtaaac 540
ttgacgtcaa 600
actttcctac 660
tttggcagta 720
accccattga 780
gtcgtaacaa 840
atataagcag 900
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agctcgttta
tagaagacac
cgeccectaccet
ggtgectcect
ctttgtcegg
accctgettg
gctgecgege
ggtettttet
atatcgccac
gcaccatgat
tgtactacgg
ccaaggccta
accccaacce
acaacatggt
cctgegtgaa
tgaccaacga
agcaggtgta
ccgacaagta
tgagcttcga
gcaaggacac
cccacggcat
agggcatcca
tggataaggc
gcatcggcce
cccactgeca
tgcgegagea
agatcaccac
tgttcaacag
ccatcacccet
ccatgtacce
tgctgacccg
acatgcgcga

tgggcgtgge

gtgaaccgtce
cgggaccgat
gaggccgcca
gaactgegtc
cgcteccettg
ctcaactcta
gcgccaccag
gcagtcacceg
catgcgegtg
cctgggcatg
cgtgcecegtg
cgacaccgag
ccaggagatce
ggagcagatg
gctgaccccece
gatgcgcaac
cagcctgtte
ccgectgate
gcccatcecc
cgagttcaac
ccgaceggtg
gatcecgcagce
cgtgaagatc
cggccaggec
cgtgagccgce
cttcaagaac
ccacagctte
cacctgggag
gacctgecge
cccceccate
cgacggcgge
caactggcge

ccccageegce

agatcgectg
ccagcctcca
tccacgeegg
cgcegtcectag
gagcctacct
gttaacggtg
acataatagc
tegtcecgacac
cgcggcatcec
ctggtgatct
tggaaggacyg
gtgcacaacg
cacctggaga
cacaccgaca
ctgtgcgtga
tgtagcttca
tacaagctgg
aactgcaaca
atccactact
ggtaccggcc
atcagcaccc
gagaacatca
aactgcaccc
ttctacgcea
gccaagtgga
aagaccatca
atctgeggeg
agcaacagca
atcaagcaga
cagggcgtga
aacaacagca
agcgagetgt

gccaagctta

gagacgcecat
tcggctcgea
ttgagtcgcg
gtaagtttaa
agactcagcc
gagggcagtg
tgacagacta
gtgtgatcag
agaccagctg
acagcgccgce
ccgagaccac
tgtgggagac
acgtgaccga
tcatcagcct
cecctggactg
acatcaccac
acgtggtgeca
ccagcgecat
gcgcceecge
cctgcaagaa
agctgetgct
ccaacaacgc
gccccaacaa
ccggeggcat
acgacaccct
tecttecgagaa
gcgagttett
ccgagagcaa
tcatcaacat
tececgetgega
ccaacgagat
acaagtacaa

ccgeccagge
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ccacgctgtt
tctectectte
ttctgecgece
agctcaggtce
ggctctececac
tagtctgagce
acagactgtt
atatcgegge
gcagaacctg
cgagaacctg
cctgttetge
ccacgectge
ggacttcaac
gtgggaccag
caacgccacc
cgagctgaag
gatcaacgag
cacccaggcc
cggcttegee
cgtgagcacc
gaacggcagc
caagaccatc
caacacccgc
catcggcgac
gcgeggegtyg
gagcagcggc
ctactgcaac
caacaccacc
gtggcagaag
gagcaacatc
ctteegececece
ggtggtgaag

ccgccagetg

PCT/US2005/025219
ttgacctcca 960
acgcgcccge 1020
tcecegectgt 1080
gagaccgggc 1140
gctttgectg 1200
agtactcgtt 1260
cctttceccatg 1320
cgctctagag 1380
tggcgctggg 1440
tgggtggccg 1500
gccagegacg 1560
gtgceccaccg 1620
atgtggcgeca 1680
agcctgaage 1740
gccagcaacg 1800
gacaagaagc 1860
aagaacgaga 1920
tgccccaagg 1980
atcctgaagt 2040
gtgcagtgca 2100
ctggccgagg 2160
atcgtgcagce 2220
aagggcgtgce 2280
atccgececagg 2340
gccaagaagc 2400
ggcgacatcg 2460
accagcggcc 2520
agcaacgaca 2580
gtgggccagg 2640
accggcctge 2700
ggcggceggca 2760
atcgagcccc 2820
ctgagcggca 2880
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tcgtgcagea
tgaccgtgtg
aggaccagca
gcaactacac
acgagcagga
gccgcetgget
gcatcgtgtt
tctagttgece
gccactccca
tgtcattcta
aatagcaggce
ccecggttect
ccacgcecct
ccgecttcaa
ccaaaccaaa
cagagggaga
aaggccatga
tgcgetceggt
tatccacaga
ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgttcecagee
gacacgactt
taggcggtgce
tatttggtat
gatccggcaa
cgcgcagaaa
agtggaacga

cctagatccc

gcagagcaac
gggcatcaag
gctcgagatc
ccagatcatc
cctgetggece
gtggtacatc
cgecgtgetg
agccatctgt
ctgtecttte
ttctggggag
atgctgggga
cctgggceccag
ggttcttagt
tcccaccecge
cctagectcee
gaaaatgcct
tttaaggcca
cgttcggetg
atcaggggat
taaaaaggcc
aaatcgacgc
tccecectgga
gtccgeettt
cagttcggtg
cgaccgcetge
atcgccactg
tacagagttc
ctgcgctetg
acaaaccacc
aaaaggatct
aaactcacgt

tttaaattaa

ctgctgegeg
cagctgcagg
tgggacaaca
tacaacctga
ctggacaagt
aagatcttca
agcgtgatct
tgtttgceccee
ctaataaaat
tggggtaggg
tgcggtggge
aaagaagcag
tccageccca
taaagtactt
aagagtggga
ccaacatgtyg
tcatggecett
cggcgagegg
aacgcaggaa
gcgttgetgg
tcaagtcaga
agctcecteg
ctcecttegg
taggtecgttc
gccttatececg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtageg
caagaagatc
taagggattt

aaatgaagtt

ccafcgaggc
ccecgegtget
tgacctggct
tcgaggagag
gggccagect
tcatgategt
gaacacgtgg
tcececeegtge
gaggaaattg
caggacagca
tctatgggta
gcacatcccc
ctcataggac
ggagcggtct
agaaattaaa
aggaagtaat
aatcttccge
tatcagctca
agaacatgtg
cgtttttceca
ggtggcgaaa
tgecgetetcee
gaagcgtggce
gctccaaget
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttegg
gtggtttttt
ctttgatctt
tggtcatgag
ttaaatcaat
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ccagcagcac
ggccgtggag
gcagtgggac
ccagaaccag
gtggaactgg
gggcggeetg
gatccagatc
cttecttgac
catcgcattg
agggggagga
cccaggtget
ttctctgtga
actcatagct
cteccteect
gcaagatagg
gagagaaatc
ttcectegete
ctcaaaggcg
agcaaaaggc
taggctccge
cccgacagga
tgttecgace
gctttcteat
gggctgtgtg
tcttgagtece
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacgggg
attatcaaaa

ctaaagtata

PCT/US2005/025219
atgctgaagc 2940
cgctacctga 3000
aaggagatca 3060
caggagaaga 3120
ttcgacatca 3180
atcggcectge 3240
tgctgtgect 3300
cctggaaggt 3360
tctgagtagg 3420
ttgggaagac 3480
gaagaattga 3540
cacaccctgt 3600
caggagggct 3660
catcagccca 3720
ctattaagtg 3780
atagaatttt 3840
actgactcgce 3900
gtaatacggt 3960
cagcaaaagg 4020
ccecctgacg 4080
ctataaagat 4140
ctgcegetta 4200
agctcacgct 4260
cacgaaccce 4320
aacccggtaa 4380
gcgaggtatg 4440
agaagaacag 4500
ggtagctctt 4560
cagcagatta 4620
tectgacgete 4680
aggatcttca 4740
tatgagtaaa 4800
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cttggtctga
ttegttcatc
aaggtgttgc
agccacggtt
ttgccacgga
aagttcgatt
ttacaaccaa
tttattcata
agaaaactca
gactcgtcca
tgagaaatca
tttccagact
caaaccgtta
aggacaatta
aatattttca
cgcagtggtg
aggcataaat
gctacctttg
gattgtcgea
atccatgttg
aacacccctt
’tttatcttgt
ccattattga
ttagaaaaat
ctaagaaacc
tegte
<210> 5
<211> 6338
<212> DNA
<213>

<220>
<223>

<400> 5

cagttaccaa
catagttgcc
tgactcatac
gatgagagct
acggtctgcg
tattcaacaa
ttaaccaatt
tcaggattat
ccgaggecagt
acatcaatac
ccatgagtga
tgttcaacag
ttecattegtg
caaacaggaa
cgtgaatcag
agtaaccatg
tcegtecagee
ccatgtttca
cctgattgece
gaatttaatc
gtattactgt
gcaatgtaac
agcatttatc
aaacaaatag

attattatca

plasmid VRC5737

tgcttaatca
tgactcgggg
caggcctgaa
ttgttgtagg
ttgtcgggaa
agccgecgte
ctgattagaa
caataccata
tccataggat
aacctattaa
cgactgaatc
gccagccatt
attgcgectg
tcgaatgcaa
gatattcttce
catcatcagg
agtttagtct
gaaacaactc
cgacattatc
gcggcectcga
ttatgtaagce
atcagagatt
agggttattg
gggttcegeg

tgacattaac

artificial sequence

gtgaggcacc
99999999¢cg
tcgecccate
tggaccagtt
gatgcgtgat
ccgtcaagte
aaactcatcg
tttttgaaaa
ggcaagatcc
ttteccecteg
cggtgagaat
acgctegtca
agcgagacga
ccggegeagd
taatacctgg
agtacggata
gaccatctca
tggcgecateg
gcgagcccat
gcaagacgtt
agacagtttt
ttgagacaca
tctcatgage
cacatttcce

ctataaaaat

tatctcagcg
ctgaggtcectg
atccagccag
ggtgattttyg
ctgatccttce
agcgtaatgce
agcatcaaat
agccgtttet
tggtatcggt
tcaaaaataa
ggcaaaagct
tcaaaatcac
aatacgcgat

aacactgcca

‘aatgctgttt

aaatgcttga
tctgtaacat
ggcttccecat
ttatacccat
tcecegttgaa
attgttcatg
acgtggettt
ggatacatat
cgaaaagtgce

aggcgtatca

PCT/US2005/025219
atctgtctat 4860
cctegtgaag 4920
aaagtgaggg 4980
aacttttgcet 5040
aactcagcaa 5100
tctgeccagtg 5160
gaaactgcaa 5220
gtaatgaagg 5280
ctgecgattcce 5340
ggttatcaag 5400
tatgcatttc 5460
tcgcatcaac 5520
cgctgttaaa 5580
gecgcatcaac 5640
tceceggggat 5700
tggtcggaag 5760
cattggcaac 5820
acaatcgata 5880
ataaatcagc 5940
tatggctecat 6000
atgatatatt 6060
ccececeeccee 6120
ttgaatgtat 6180
cacctgacgt 6240
cgaggcectt 6300

6305

tegegegttt cggtgatgac ggtgaaaacc tctgacacat gcagctcccg gagacggtca

cagcttgtet gtaagcggat gccgggagca gacaagceccg tcagggcgeg tcagcgggtg
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60

120
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ttggegggtg
accatatgeg
ctattggccea
tccaacatta
ggggtcatta
ccegeetgge
catagtaacg
tgceccacttg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg
ctcegeccca
agctecgttta
tagaagacac
cgeectaccet
ggtgcctcet
ctttgtcegg
accctgettg
gctgccgegce
ggtecttttet
accatgcegecg
atgctgetgg
tacggcgtge
gcctacgaca
aacccccagg
atggtggagc
gtgaagctga
accaacagca
aacatcagca
gacatcatcc

gtgatcacce

tcggggetgg
gtgtgaaata
ttgcatacgt
ccgceccatgtt
gttcatagece
tgaccgecca
ccaataggga
gcagtacatc
tggccegect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtce
cgggaccgat
gaggcecgcca
gaactgecgtc
cgctcecttg
ctcaactcta
gcgccaccag
gcagtcaccg
tgaaggagaa
gcatgctgat
ccgtgtggaa
ccgaggtgea
aggtggtgct
agatgcacga
cccecctgtyg
gcagcggcecg
ccagcatccg
ccatcgacaa

aggcctgecce

cttaactatg
ccgecacagat
tgtatccata
gacattgatt
catatatgga
acgacccccg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcge
ggtttgactc
ggcaccaaaa
tgggeggtag
agatcgectg
ccagecteca
tccacgeecgg
cgcegtetag
gagcctacct
gttaacggtg
acataatagc
tcgtcgacac
gtaccagcac
gatctgcagc
ggaggccacce
caacgtgtgg
ggtgaacgtg
ggacatcatc
cgtgagecctg
catgatcatg
cggcaaggtg
cgacaccacc

caaggtgagc

cggcatcaga
gcgtaaggag
tcataatatg
attgactagt
gttccgegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagacgccat
tcggetegea
ttgagtcgcg
gtaagtttaa
agactcagcc
gagggcagtg
tgacagacta
gtgtgatcag
ctgtggcget
gccaccgaga
accaccctge
gccacccacg
accgagaact
agcctgtggg
aagtgcaccg
gagaagggdcdg
cagaaggagt
agctacagcc
ttecgagcceca

Page 15

gcagattgta
aaaataccgc
tacatttata
tattaatagt
acataactta
tcaataatga
gtggagtatt
acgcccccta
accttatggg
gtgatgcggt
ccaagtctce
tttccaaaat
tgggaggtct
ccacgctgtt
tctctectte
ttctgeegece
agctcaggtce
ggctctccac
tagtctgage
acagactgtt
atatcgcgge
ggggctggceg
agctgtgggt
tctgcgecag
cctgcgtgcee
tcgacatgtg
accagagcct
acctgaagaa
agatcaagaa
acgccttett
tgaccagctg

tcccecaacca

PCT/US2005/025219
ctgagagtgc 180
atcagattgg 240
ttggctcatg 300
aatcaattac 360
cggtaaatgg 420
cgtatgttcc 480
tacggtaaac 540
ttgacgtcaa 600
actttcctac 660
tttggcagta 720
accccattga 780
gtcgtaacaa 840
atataagcag 900
ttgacctceca 960
acgcgeecgce 1020
tceegeetgt 1080
gagaccgggce 1140
gctttgectg 1200
agtactcgtt 1260
cctttccatg 1320
cgctctagac 1380
ctggggcacc 1440
gaccgtgtac 1500
cgacgccaag 1560
caccgaccec 1620
gaagaacgac 1680
gaagcccetge 1740
cgacaccaac 1800
ctgcagctte 1860
ctacaagctg 1920
caacaccagc 1980
ctactgcgcec 2040



WO 2006/020071

ccegecggcet
accaacgtga
ctggttacgg
aacgccaadg
aacaacaaca
gagatcatcg
accctgaaca
aagcacagca
ttcttctact
accgagggca
cagatcatca
cagatccgcet
aacaacgaga
gagctgtaca
aagcttaccg
ctgecgcegeca
ctgcaggccc
atctggaacc
atccacagcc
gagctggaca
atcaagctgt
ctgagcatct
cceteecceeg
aatgaggaaa
gggcaggaca
ggctctatgg
caggcacatc
ccactcatag
cttggagcgg
ggaagaaatt
gtgaggaagt
cttaatcttce

cggtatcagce

tcgccatcect
gcaccgtgca
gtaacctgge
tgatcatcgt
cccgcaagad
gcgacatceg
agatcgtgat
gcggcggega
gcaacagcac
gcaacaacac
acatgtggca
gcagcagcaa
gcgagatctt
agtacaaggt
tccaggecceg
tcgaggccca
gcaccetggce
acaccacctg
tgatcgagga
agtgggccag
tcatcatgat
gaggatccag
tgecttectt
ttgcatcgeca
gcaaggggda
gtacccaggt
cecttetetg
gacactcata
tcteteccte
aaagcaagat
aatgagagaa
cgcttecteg

tcactcaaag

gaagtgcaag
gtgcacccac
cgaggaggag
gcagctgaac
catccacatc
ccaggcccac
caagctgegce
ccecgagate
ccagctgtte
cgagggcagc
gaaggtgggc
catcaccggc
ccgectggge
ggtgaagatc
ccagctgetg
gcagcacctg
cgtggagege
gatggagtgg
gagccagaac
cctgtggaac
cgtgggegge
atctgctgtg
gaccctggaa
ttgtctgagt
ggattgggaa
gctgaagaat
tgacacaccc
gctcaggagg
cctecatcagce
aggctattaa
atcatagaat
ctcactgact

gcggtaatac

gacaagaagt
ggcatccgcce
gtggtgatcc
gagagcgtgg
ggcecccggcec
tgcaacctga
gagcagttcg
gtgacccaca
aacagcacct
gacaccatca
aaggccatgt
ctgctgetga
ggcggcegaca
gagccectgg
agcggcatcg
ctgcagetga
tacctgaagg
gaccgcgaga
cagcacgaga
tggttcaaca
ctggtgggcee
ccttctagtt
ggtgccactc
aggtgtcatt
gacaatagca
tgacccggtt
tgtccacgcec
gcteccgecett
ccaccaaacc
gtgcagaggyg
tttaaggcca
cgctgegete

ggttatccac
Page 16

tcaacggcaa
ccgtggtgag
gcagcgctaa
agatcaactg
gcgecttceta
gcegegecaa
gcaacaagac
gcttcaactg
ggttcaacag
cecctgecectg
acgcceecce
ccegegacgg
tgcgecgacaa
gcgtggecece
tgcagcagca
ccgtgtgggg
accagcagct
tcaacaacta
agaacgagca
tcaccaactg
tgcgeategt
gccagccate
ccactgteccet
ctattctggg
ggcatgctgg
cctecctggge
cctggttett
caatcccacc
aaacctagcc
agagaaaatg
tgatttaagg
ggtegttcgg

agaatcaggg

PCT/US2005/025219
gggccectge 2100
cacccagcetg 2160
cttcegecgac 2220
cacccgeccce 2280
caccaccggc 2340
gtggaacgac 2400
catcgtgtte 2460
cggcggcgag 2520
cacctggage 2580
ccgecatcaag 2640
catcagecggce 2700
cggcaacagc 2760
ctggecgcagce 2820
caccaaggcc 2880
gaacaacctg 2940
catcaagcag 3000
gctcgageag 3060
caccagccetg 3120
ggagctgctg 3180
gctgtggtac 3240
gttegeegtg 3300
tgttgtttge 3360
ttcctaataa 3420
gggtggggtg 3480
ggatgcggtg 3540
cagaaagaag 3600
agttccagecc 3660
cgctaaagta 3720
tccaagagtg 3780
cctcecaacat 3840
ccatcatggce 3900
ctgcggcgag 3960
gataacgcag . 4020
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gaaagaacat
tggcgttttt
agaggtggcg
tcgtgegcete
cgggaagcgt
ttcgcectccaa
ccggtaacta
ccactggtaa
ggtggcctaa
cagttacctt
gcggtggttt
atcctttgat
ttttggtcat
gttttaaatc
tcagtgaggc
9999999999
gaatcgecece
aggtggacca
gaagatgcgt
gtceccegtceaa
gaaaaactca
atatttttga
gatggcaaga
taatttccce
atccggtgag
attacgcteg
ctgagcgaga
caaccggege
ttctaatacc
aggagtacgg
tctgaccatc

ctetggegea

gtgagcaaaa
ccataggcetce
aaacccgaca
tecetgttecg
ggcgetttet
gctgggetgt
tcgtettgag
caggattagc
ctacggctac
cggaaaaaga
ttttgtttge
cttttctacg
gagattatca
aatctaaagt
acctatctca
gcgctgaggt
atcatccagce
gttggtgatt
gatctgatcc
gtcagcgtaa
tcgagcatca
aaaagccgtt
tcctggtate
tcgtcaaaaa
aatggcaaaa
tcatcaaaat
cgaaatacgc
aggaacactg
tggaatgctg
ataaaatgct
tcatctgtaa

tcgggcettece

ggccagcaaa
cgececcetg
ggactataaa
accctgeege
catagctcac
gtgcacgaac
teccaacccgg
agagcgaggt
actagaagaa
gttggtagcet
aagcagcaga
gggtctgacg
aaaaggatct
atatatgagt
gcgatcetgte
ctgcctegtg
cagaaagtga
ttgaactttt
ttcaactcag
tgctctgeea
aatgaaactg
tctgtaatga
ggtctgegat
taaggttatc
gcttatgcat
cactcgcatc
gatcgetgtt
ccagcgcatc
tttteeceggg
tgatggtcgg
catcattggc

catacaatcg

aggccaggaa
acgagcatca
gataccaggc
ttaccggata
gctgtaggta
cceccgttea
taagacacga
atgtaggcgg
cagtatttgg
cttgatccgg
ttacgcgcag
ctcagtggaa
tcacctagat
aaacttggtc
tatttcgttc
aagaaggtgt
gggagccacg
gctttgeeac
caaaagttcg
gtgttacaac
caatttattce
aggagaaaac
tecgactegt
aagtgagaaa
ttectttecag
aaccaaaccg
aaaaggacaa
aacaatattt
gatcgcagtg
aagaggcata
aacgctacct
atagattgtc
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ccgtaaaaag
caaaaatcga
gtttcececet
cctgteegece
tctecagttceg
gceccgacegce
cttatcgcca
tgctacagag
tatctgegcet
caaacaaacc
aaaaaaagga
cgaaaactca
ccttttaaat
tgacagttac
atccatagtt
tgctgactca
gttgatgaga
ggaacggtct
atttattcaa
caattaacca
atatcaggat
tcaccgaggce
ccaacatcaa
tcaccatgag
acttgttcaa
ttattcattc
ttacaaacag
tcacctgaat
gtgagtaacc
aattccgtea
ttgccatgtt

gcacctgatt

PCT/US2005/025219
gcecgegttge 4080
cgctcaagtce 4140
ggaagctccc 4200
tttctceett 4260
gtgtaggtcg 4320
tgcgecttat 4380
ctggecagcag 4440
ttcttgaagt 4500
ctgctgaagce 4560
accgctggta 4620
tctcaagaag 4680
cgttaaggga 4740
taaaaatgaa 4800
caatgcttaa 4860
geectgacteg 4920
taccaggccet 4980
gctttgttgt 5040
gcgttgtegg 5100
caaagccgcc 5160
attctgatta 5220
tatcaatacc 5280
agttccatag 5340
tacaacctat 5400
tgacgactga 5460
caggccagcc 5520
gtgattgcge 5580
gaatcgaatg 5640
caggatatte 5700
atgcatcatc 5760
gccagtttag 5820
tcagaaacaa 5880
gcccgacatt 5940



WO 2006/020071

atcgcgagec
cgagcaagac
agcagacagt
attttgagac
ttgtctcatg
gcgcacattt
aacctataaa
<210> 6

<211>

<212>
<213>

DNA
<220>
<223>

<400> 6
tcgegegttt

cagcttgtcet
ttggegggatg
accatatgcg
ctattggcca
tccaacatta
ggggtcatta
ccecgectgge
catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg
ctcecgeceeca
agctcgttta
tagaagacac
cgccctacct
ggtgcectect
ctttgtecgg

accctgettg

6298

catttatacc

gtttceegtt

tttattgttc
acaacgtggc
agcggataca
ccccgaaaag

aataggcgta

plasmid VRC5738

cggtgatgac
gtaagcggat
teggggetgy
gtgtgaaata
ttgcatacgt
ccgceatgtt
gttcatagcce
tgaccgececa
ccaataggga
gcagtacate
tggcecgect
atctacgtat
cgtggatagce
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
gaggccgcca
gaactgcgte
cgcteecttg

ctcaactcta

catataaatc
gaatatggct
atgatgatat
tttccececee
tatttgaatg
tgccacctga

tcacgaggcc

Artificial Sequence

ggtgaaaacc
gcecgggagea
cttaactatg
ccgcacagat
tgtatccata
gacattgatt
catatatgga
acgacccccg
ctttcecattg
aagtgtatca
ggcattatgc
tagtcatcge
ggtttgactc
ggcaccaaaa
tgggcggtag
agatcgecetg
ccagcectcca
tcecacgccgg
cgcecgtetag
gagcctacct

gttaacggtg

agcatccatg
cataacaccc
atttttatcet
cccececattat
tatttagaaa
cgtctaagaa

ctttegte

tctgacacat
gacaagcccg
cggcatcaga
gcgtaaggag
tcataatatg
attgactagt
gttcegegtt
ccecattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagacgccat
tcggetegea
ttgagtcgcg
gtaagtttaa
agactcagcc

gagggcagtg
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ttggaattta
cttgtattac
tgtgcaatgt
tgaagcattt
aataaacaaa

accattatta

gcagctcecg
tcagggcgeg
gcagattgta
aaaataccgc
tacatttata
tattaatagt
acataactta
tcaataatga
gtggagtatt
acgcceccta
accttatggg
gtgatgcggt
ccaagtcectce
tttccaaaat
tgggaggtct
ccacgcetgtt
tctctectte
ttctgeegee
agctcaggtce
ggctctccac

tagtctgagce

PCT/US2005/025219
atcgcggect 6000
tgtttatgta 6060
aacatcagag 6120
atcagggtta 6180
taggggttcc 6240
tcatgacatt 6300

6338
gagacggtca 60
tcagcgggtg 120
ctgagagtgc 180
atcagattgg 240
ttggctecatg 300
aatcaattac 360
cggtaaatgg 420
cgtatgttcc 480
tacggtaaac 540
ttgacgtcaa 600
actttectac 660
tttggcagta 720
accccattga 780
gtcgtaacaa 840
atataagcag 900
ttgacctccea 960
acgcgccegce 1020
tccegecetgt 1080
gagaccgggce 1140
gctttgectg 1200
agtactcgtt 1260



WO 2006/020071

gctgecgege
ggtettttct
atatcgccac
gtatcectggg
tttactacgg
ccaaagccta
acccgaaccce
acgacatggt
cgtgcgttaa
acaacgttac
aaatccgtga
tgaaagaaaa
ccaccatcac
ctceggetgg
gcaacaacgt
tgctgctgaa
acaacgttaa
cgaacaacaa
gtgacatcat
aaaccctgaa
aattcgctcee
gtgaattctt
ccatcaccet
ctatgtacgce
tgctggttcg
gtaacatgaa
cgetgggtat
ccatcgttea
agctgaccgt
tgaaagacca
tctececaacta

aaaacgaaaa

gcgccaccag
gcagtcaccg
catgcgtgtt
tttcectggatg
tgtteccggtt
cgaccgtgaa
gcaggaaatc
tgaccagatg
actgaccccg
caacgacatg
caaaaaacag
ccgtaacaac
ccaggcttgce
ttacgctatc
ttccaccgtt
cggtteecctg
aaccatcatc
cacccgtaaa
cggtgacatc
acgtgttaaa
gtcecteceggt
ctactgcaac
gcegtgeegt
tcegecgate
tgacggtggt
agacaactgg
cgcteegace
gcagcagtcce
ttggggtate
gcagctcgag
caccgacacc

agacctgctg

acataatagc
tcgtecgacac
cgtggtatcc
atcatcatct
tggaccgacg
gttcacaacg
gttctggaaa
cacgaagaca
ctgtgcgtta
aacaaagaaa
cagggttacg
tccaacaact
ccgaaagtta
ctgaaatgca
cagtgcaccc
gctgaaaaag
gttcacctga
tccatgcgta
cgtcaggctt
gaaaaactgce
ggtgacctgg
accacccgte
atcaaacaga
gctggtaaca
gaagacaaca
cgttecegaac
ggtgctaagc
aacctgctge
aaacagctgce
atctggaaca
atctaccgtce

gctctggact

tgacagacta
gtgtgatcag
cgcgtaactg
gccgtgttgt
ctaaaaccac
tttgggectac
acgttaccga
tcatctcect
ccetgeactg
tcegtaactg
ctectgttcta
ccgaatacat
acttcgaccc
acaacaaaac
atggtatcaa
aaatcatcat
acaaatccgt
tcggtccggg
actgcaacat
aggaaaacta
aaatcaccac
tgttcaacaa
tcatcaacat
tcacctgecaa
aaaccgaaga
tgtacaaata
ttaccgttcea
gtgctatcga
agacccgtgt
acatgacctg
tgctggaaga
cctggaaaaa
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acagactgtt
atatecgecgge
gccgeagtgg
tggtaacatg
cetgttcetge
ccacgecttge
aaacttcaac
gtgggaccag
caccaacgct
ctecttecaac
ccgtecggac
cctgatcaac
gatccecgatce
cttcteecggt
accggttgtt
ccgttécgaa
tgaaatcgtt
tcagaccttc
ctecggttee
caacaacaac
ccactcctte
caacgctacc
gtggcagggt
atccaacate
aatcttccgt
caaagttatc
ggctcgtcag
agctcagcag
tctggctatce
gatggaatgg
ctceccagacce

cctgtggtec

PCT/US2005/025219
cctttecatg 1320
cgctctagag 1380
tggatgtggg 1440
tgggttaccg 1500
gctteecgaca 1560
gttcecgaccg 1620
atgtggaaaa 1680
tccectgaaac 1740
accttcaaaa 1800
accaccaccg 1860
atecgttctge 1920
tgcaacgctt 1980
cactactgcg 2040
aaaggtccgt 2100
tccacccage 2160
aacctgaccg 2220
tgcaccegte 2280
tacgctaccg 2340
aaatggaacg 2400
aaaaccatca 2460
aactgcegtg 2520
gaagacgaaa 2580
gttggtegtg 2640
accggtctge 2700
ccgggtggtg 2760
gaactgaaac 2820
ctgctgtect 2880
cacatgctgce 2940
gaacgttacc 3000
gaccgtgaaa 3060
cagcaggaaa 3120
tggttcgaca 3180
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tctcecaactg
tgcgtatcat
gccagccatc
ccactgtect
ctattetggg
ggcatgetgg
cctectggge
cctggttctt
caatcccacc
aaacctagcc
agagaaaatg
tgatttaagg
ggtegttcgg
agaatcaggg
ccgtaaaaag
caaaaatcga
gttteecccct
cctgtcegece
tctcagttcg
gcececgaccge
cttatcgcca
tgctacagag
tatctgecgcet
caaacaaacc
aaaaaaagga
cgaaaactca
ccttttaaat
tgacagttac
atccatagtt
tgctgactca
gttgatgaga
ggaacggtct

atttattcaa

gctgtggtac
cttegetgtt
tgttgtttgce
ttcctaataa
gggtggggtyg
ggatgcggtg
cagaaagaag
agttccagce
cgctaaagta
tccaagagtg
cctccaacat
ccatcatggc
ctgcggcgag
gataacgcag
gccgegttge
cgctecaagte
ggaagctcce
tttcteecctt
gtgtaggtcg
tgcgecttat
ctggcagcag
ttcttgaagt
ctgectgaagc
accgctggta
tctcaagaag
cgttaaggga
taaaaatgaa
caatgcttaa
gcctgacteg
taccaggcct
gctttgttgt
gegttgtegg

caaagccgec

atcaaaatct
ctgtcecatct
ccetecceceeg
aatgaggaaa
gggcaggaca
ggctctatgg
caggcacatc
ccactcatag
cttggagcgg
ggaagaaatt
gtgaggaagt
cttaatctte
cggtatcagc
gaaagaacat
tggegttttt
agaggtggcg
tecgtgegete
cgggaagegt
ttegetccaa
ccggtaacta
ccactggtaa
ggtggcctaa
cagttacctt
gcggtggttt
atcctttgat
ttttggtcat
gttttaaatc
tcagtgaggc
9999999999
gaatcgccce
aggtggacca
gaagatgcgt

gtcecgteaa

tcatcatgat
gaggatccag
tgccttectt
ttgcatcgca
gcaaggggga
gtacccaggt
cccttetetg
gacactcata
tctcteecte
aaagcaagat
aatgagagaa
cgcttecteg
tcactcaaag
gtgagcaaaa
ccataggctce
aaacccgaca
tectgtteeg
ggcgctttct
gctgggetgt
tcgtcttgag
caggattagc
ctacggctac
cggaaaaaga
ttttgtttge
cttttctacg
gagattatca
aatctaaagt
acctatctca
gcgectgaggt
atcatccagc
gttggtgatt
gatctgatcc

gtcagcgtaa
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cgttggtggt
atctgectgtg
gaccctggaa
ttgtctgagt
ggattgggaa
gctgaagaat
tgacacaccc
gctcaggagg
cctcatcage
aggctattaa
atcatagaat
ctcactgact
gcggtaatac
ggccagcaaa
cgccceectg
ggactataaa
accctgecgce
catagctcac
gtgcacgaac
tccaacccgg
agagcgaggt
actagaagaa
gttggtagcect
aagcagcaga
gggtctgacg
aaaaggatct
atatatgagt
gcgatctgte
ctgectegtg
cagaaagtga
ttgaactttt
ttcaactcag

tgctctgcca

PCT/US2005/025219
ctgatcggtce 3240
ccttectagtt 3300
ggtgccactc 3360
aggtgtcatt 3420
gacaatagca 3480
tgacceggtt 3540
tgtccacgee 3600
gctccgectt 3660
ccaccaaacc 3720
gtgcagaggg 3780
tttaaggcca 3840
cgctgegete 3900
ggttatccac 3960
aggccaggaa 4020
acgagcatca 4080
gataccaggc 4140
ttaccggata 4200
gctgtaggta 4260
cccecgttca 4320
taagacacga 4380
atgtaggcgg 4440
cagtatttgg 4500
cttgatcecgg 4560
ttacgcgcag 4620
ctcagtggaa 4680
tcacctagat 4740
aaacttggte 4800
tatttegtte 4860
aagaaggtgt 4920
gggagccacg 4980
gctttgecac 5040
caaaagttcg 5100
gtgttacaac 5160
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caattaacca
atatcaggat
tcaccgaggce
ccaacatcaa
tcaccatgag
acttgttcaa
ttattcattce
ttacaaacag
tcacctgaat
gtgagtaacc
aattccgtea
ttgccatgtt
gcacctgatt
ttggaattta
cttgtattac
tgtgcaatgt
tgaagcattt
aataaacaaa
accattatta
<210> 7

<211>

<212>
<213>

DNA
<220>
<223>

<400> 7
tcgegegttt

cagcttgtct
ttggcgggtg
accatatgcg
ctattggcecea
tccaacatta
ggggtcatta

ccecgectgge

6298

attctgatta
tatcaatacc
agttccatag
tacaacctat
tgacgactga
caggccagcce
gtgattgcge
gaatcgaatg
caggatattc
atgcatcatc
gccagtttag
tcagaaacaa
gcccgacatt
atcgcggect
tgtttatgta
aacatcagag
atcagggtta
taggggttcce

tcatgacatt

cggtgatgac
gtaagcggat
tcggggetgg
gtgtgaaata
ttgcatacgt
ccgecatgtt
gttecatagcc

tgaccgcceca

gaaaaactca
atatttttga
gatggcaaga
taatttcccc
atccggtgag
attacgctcg
ctgagcgaga
caaccggcge
ttctaatacc
aggagtacgg
tctgaccate
ctctggcgea
atcgecgagcece
cgagcaagac
agcagacagt
attttgagac
ttgtctcatg
gcgcacattt

aacctataaa

Artificial Sequence

ggtgaaaacc
gccgggagca
cttaactatg
ccgcacagat
tgtatccata
gacattgatt
catatatgga

acgaccccceg

tcgagcatca
aaaagccgtt
tcctggtate
tcgtcaaaaa
aatggcaaaa
tcatcaaaat
cgaaatacgc
aggaacactg
tggaatgctg
ataaaatgct
tcatctgtaa
tcgggettece
catttatacc
gtttceccgtt
tttattgttc
acaacgtggc
agcggataca
ccccgaaaag

aataggcgta

plasmid CMV/R-gpl45dCFI (CCCC)

tctgacacat
gacaagcceg
cggcatcaga
gcgtaaggag
tcataatatg
attgactagt
gttececgegtt
cccattgacg
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aatgaaactg
tctgtaatga
ggtctgcgat
taaggttatc
gcttatgcat
cactcgcatc
gatcgectgtt
ccagcgeate
ttttceceggg
tgatggtecgg
catcattggc
catacaatcg
catataaatc
gaatatggct
atgatgatat
ttteceeeece
tatttgaatg
tgccacctga

tcacgaggcc

gcagctcecg
tcagggcgeg
gcagattgta
aaaataccge
tacatttata
tattaatagt
acataactta

tcaataatga

PCT/US2005/025219
caatttattc 5220
aggagaaaac 5280
tcecgactegt 5340
aagtgagaaa 5400
ttctttecag 5460
aaccaaaccg 5520
aaaaggacaa 5580
aacaatattt 5640
gatcgcagtg 5700
aagaggcata 5760
aacgctacct 5820
atagattgtc 5880
agcatccatg 5940
cataacaccc 6000
atttttatcet 6060
cccecattat 6120
tatttagaaa 6180
cgtctaagaa 6240
ctttegtc 6298
gagacggtca 60
tcagcgggtyg 120
ctgagagtgc 180
atcagattgg 240
ttggctecatg 300
aatcaattac 360
cggtaaatgg 420
cgtatgttcec 480



WO 2006/020071

catagtaacg
tgcceccacttg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg
ctccgeecca
agctcgttta
tagaagacac
cgccctacct
ggtgccetect
ctttgtcegg
accctgettg
gctgeegege
ggtcttttet
atatecgccac
gtatcctggg
tttactacgg
ccaaagccta
acccgaaccece
acgacatggt
cgtgcgttaa
acaacgttac
aaatccgtga
tgaaagaaaa
ccaccatcac
ctecggetgg
gcaacaacgt
tgctgctgaa
acaacgttaa
cgaacaacaa
gtgacatcat

aaaccctgaa

ccaataggga
gcagtacatc
tggcccgect
atctacgtat
cgtggatagce
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
gaggccgeca
gaactgegtc
cgcteecttg
ctcaactcta
gcgccaccag
gcagtcaccg
catgcgtgtt
tttctggatg
tgttcecggtt
cgaccgtgaa
gcaggaaatc
tgaccagatg
actgaccccg
caacgacatg
caaaaaacag
ccgtaacaac
ccaggcttge
ttacgctatc
ttccaccgtt
cggtteecetg
aaccatcatc
cacccgtaaa
cggtgacatc

acgtgttaaa

ctttccattg
aagtgtatca
ggcattatge
tagtcatege
ggtttgactc
ggcaccaaaa
tgggcggtag
agatcgectg
ccagccteca
tcecacgeegg
cgcecgtetag
gagcctacct
gttaacggtg
acataatagc
tcgtegacac
cgtggtatcc
atcatcatct
tggaccgacg
gttcacaacg
gttctggaaa
cacgaagaca
ctgtgegtta
aacaaagaaa
cagggttacg
tccaacaact
ccgaaagtta
ctgaaatgca
cagtgcaccc
gctgaaaaag
gttcacctga
tcecatgcgta
cgtcaggett

gaaaaactgc

acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gegtgtacgg
gagacgccat
tcggcetegea
ttgagtcgcg
gtaagtttaa
agactcagce
gagggcagtg
tgacagacta
gtgtgatcag
cgcgtaactg
gcegtgttgt
ctaaaaccac
tttgggctac
acgttaccga
tcatctececet
ccectgecactg
tcegtaactg
ctctgttceta
ccgaatacat
acttcgacce
acaacaaaac
atggtatcaa
aaatcatcat
acaaatccgt
tcggtccggg
actgcaacat

aggaaaacta
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gtggagtatt
acgcccccta
accttatggg
gtgatgecggt
ccaagtctcc
tttccaaaat
tgggaggtct
ccacgctgtt
tctcteette
ttectgeegee
agctcaggte
ggctcteccac
tagtctgage
acagactgtt
atatcgecggce
gccgcagtgg
tggtaacatg
cctgttctge
ccacgcttge
aaacttcaac
gtgggaccag
caccaacgct
ctecettecaac
cecgteeggac
cctgatcaat
gatcccgatce
ctteteceggt
accggttgtt
ccgttecgaa
tgaaatcgtt
tcagaccttc
ctceggttee

caacaacaac

PCT/US2005/025219
tacggtaaac 540
ttgacgtcaa 600
actttcctac 660
tttggcagta 720
accccattga 780
gtcgtaacaa 840
atataagcag 900
ttgacctcca 960
acgcgcccge 1020
teccecgeetgt 1080
gagaccgggce 1140
gctttgeetg 1200
agtactcgtt 1260
cctttecatg 1320
cgctctagag 1380
tggatgtggg 1440
tgggttaccg 1500
gcttecgaca 1560
gttccgaceg 1620
atgtggaaaa 1680
tcectgaaac 1740
accttcaaaa 1800
accaccaccqg 1860
atcgttctge 1920
tgcaacgcett 1980
cactactgcg 2040
aaaggtccgt 2100
tccacccage 2160
aacctgaccg 2220
tgcaccegte 2280
tacgctaccg 2340
aaatggaacg 2400
aaaaccatca 2460
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aattcgctcece
gtgaattctt
ccatcaccct
ctatgtacgc
tgctggtteg
gtaacatgaa
cgctgggtat
ccatcgttea
agctgaccgt
tgaaagacca
tctccaacta
aaaacgaaaa
tcteccaactg
tgcgtatcat
gcecagecate
ccactgtect
ctattctggg
ggcatgctgg
ccteetggge
cctggttett
caatcccacc
aaacctagcc
agagaaaatg
tgatttaagg
ggtcgttcgg
agaatcaggg
ccgtaaaaag
caaaaatcga
gtttecceect
cctgteegee
tctcagtteg

gcccgaccege

gtcectecggt
ctactgcaac
gccgtgeegt
tecegecgate
tgacggtggt
agacaactgg
cgcteegace
gcagcagtcc
ttggggtatc
gcagctcgag
caccgacacc
agacctgctg
gctgtggtac
cttegetgtt
tgttgtttgce
ttcctaataa
gggtggggtg
ggatgcggtg
cagaaagaag
agttccagce
cgctaaagta
tccaagagtg
cctccaacat
ccatcatgge
ctgecggegag
gataacgcag
gcegegttge
cgctcaagtce
ggaagctccee
tttecteccett
gtgtaggtcg

tgcgecttat

ggtgacctgg
accacccgte
atcaaacaga
gctggtaaca
gaagacaaca
cgttccgaac
ggtgctaagc
aacctgetge
aaacagctgc
atctggaaca
atctaccgtc
gctctggact
atcaaaatct
ctgtccatct
cccteeceeeg
aatgaggaaa
gggcaggaca
ggctctatgg
caggcacatc
ccactcatag
cttggagcgg
ggaagaaatt
gtgaggaagt
cttaatcttc
cggtatcage
gaaagaacat
tggegttttt
agaggtggcg
tcgtgegetce
cgggaagegt
ttegeteccaa

ccggtaacta

aaatcaccac
tgttcaacaa
tcatcaacat
tcacctgcaa
aaaccgaaga
tgtacaaata
ttaccgtteca
gtgctatcga
agacccgtgt
acatgacctg
tgctggaaga
cctggaaaaa
tcatcatgat
gaggatccag
tgccttectt
ttgcatcgea
gcaaggggga
gtacccaggt
ccettetetg
gacactcata
tectctecete
aaagcaagat
aatgagagaa
cgcttecteg
tcactcaaag
gtgagcaaaa
ccataggcte
aaacccgaca
tcetgtteeg
ggcgctttet
gctgggetgt
tegtettgag
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ccactcette
caacgctacc
gtggcagggt
atccaacatc
aatctteccgt
caaagttatc
ggctegtcag
agctcagcag
tctggetate
gatggaatgg
ctccecagacce
cctgtggtcec
cgttggtggt
atctgectgtg
gaccctggaa
ttgtctgagt
ggattgggaa
gctgaagaat
tgacacaccc
gctcaggagg
cctcatcage
aggctattaa
atcatagaat
ctcactgact
gcggtaatac
ggccagcaaa
cgceeecctg
ggactataaa
accctgeege
catagctcac
gtgcacgaac

tccaaccegg

PCT/US2005/025219
aactgccgtg 2520
gaagacgaaa 2580
gttggtcgtyg 2640
accggtctge 2700
ccgggtggtg 2760
gaactgaaac 2820
ctgectgtect 2880
cacatgctgce 2940
gaacgttacc 3000
gaccgtgaaa 3060
cagcaggaaa 3120
tggttcgaca 3180
ctgatcggte 3240
ccttetagtt 3300
ggtgccactc 3360
aggtgtcatt 3420
gacaatagca 3480
tgacccggtt 3540
tgtececacgee 3600
gctecgectt 3660
ccaccaaacc 3720
gtgcagaggg 3780
tttaaggcca 3840
cgcetgegete 3900
ggttatccac 3960
aggccaggaa 4020
acgagcatca 4080
gataccaggc 4140
ttaccggata 4200
gctgtaggta 4260
ccceegttea 4320
taagacacga 4380
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cttatcgcecea
tgctacagag
tatctgeget
caaacaaacc
aaaaaaagga
cgaaaactca
ccttttaaat
tgacagttac
atccatagtt
tgctgactca
gttgatgaga
ggaacggtct
atttattcaa
caattaacca
atatcaggat
tcaccgaggce
ccaacatcaa
tcaccatgag
acttgttcaa
ttattcattc
ttacaaacag
tcacctgaat
gtgagtaacc
aattccgtca
ttgccatgtt
gcacctgatt
ttggaattta
cttgtattac
tgtgcaatgt
tgaagcattt
aataaacaaa

accattatta

ctggcagcag
ttecttgaagt
ctgctgaagce
accgetggta
tctcaagaag
cgttaaggga
taaaaatgaa
caatgcttaa
gcetgacteg
taccaggcct
gctttgttgt
gegttgtegg
caaagccgcce
attctgatta
tatcaatacc
agttccatag
tacaacctat
tgacgactga
caggccagcc
gtgattgcgc
gaatcgaatg
caggatattc
atgcatcatc
gccagtttag
tcagaaacaa
gcccgacatt
atcgcggect
tgtttatgta
aacatcagag
atcagggtta
taggggttcc

tcatgacatt

ccactggtaa
ggtggcctaa
cagttacctt
gcggtggttt
atcctttgat
ttttggtcat
gttttaaatc
tcagtgaggc
9999999999
gaatcgcccc
aggtggacca
gaagatgcgt
gtccegtcaa
gaaaaactca
atatttttga
gatggcaaga
taatttcccece
atcecggtgag
attacgctcg
ctgagcgaga
caaccggege
ttctaatacc
aggagtacgg
tctgaccate
ctetggegea
atcgcgagcec
cgagcaagac
agcagacagt
attttgagac
ttgtctcatg
gcgcacattt

aacctataaa

caggattagc
ctacggctac
cggaaaaadga
ttttgtttgce
cttttctacg
gagattatca
aatctaaagt
acctatctca
gcgctgaggt
atcatccagce
gttggtgatt
gatctgatcc
gtcagcgtaa
tcgagcatca
aaaagccgtt
tcctggtate
tcgtcaaaaa
aatggcaaaa
tcatcaaaat
cgaaatacgce
aggaacactg
tggaatgctg
ataaaatgcet
tcatctgtaa
tegggettcee
catttatacc
gtttcecegtt
tttattgtte
acaacgtggce
agcggataca
ccccgaaaag

aataggcgta
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agagcgaggt
actagaagaa
gttggtagcet
aagcagcaga
gggtctgacg
aaaaggatct
atatatgagt
gcgatctgtce
ctgeectegtg
cagaaagtga
ttgaactttt
ttcaactcag
tgctctgeca
aatgaaactg
tctgtaatga
ggtctgcgat
taaggttatc
gcttatgeat
cactcgcatc
gatcgctgtt
ccagcgcatc
tttteeceggg
tgatggtcgg
catcattggc
catacaatcg
catataaatc
gaatatggct
atgatgatat
tttecececc
tatttgaatg
tgccacctga

tcacgaggcce

PCT/US2005/025219
atgtaggcgg 4440
cagtatttgg 4500
cttgatccgg 4560
ttacgcgcag 4620
ctcagtggaa 4680
tcacctagat 4740
aaacttggtc 4800
tatttegttc 4860
aagaaggtgt 4920
gggagccacg 4980
gctttgccac 5040
caaaagttcg 5100
gtgttacaac 5160
caatttattc 5220
aggagaaaac 5280
teccgactegt 5340
aagtgagaaa 5400
ttetttcecag 5460
aaccaaaccg 5520
aaaaggacaa 5580
aacaatattt 5640
gatcgcagtg 5700
aagaggcata 5760
aacgctacct 5820
atagattgtc 5880
agcatccatg 5940
cataacaccce 6000
atttttatct 6060
ccecccattat 6120
tatttagaaa 6180
cgtctaagaa 6240
ctttegte 6298
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<210> 8

<211> 6325
<212> DNA
<213>

<220>
<223>

<400> 8
tcgecgegttt

cagcttgtet
ttggcgggtg
accatatgcg
ctattggcca
tccaacatta
ggggtcatta
ccegeetgge
catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg
cteccgececcea
agctcgttta
tagaagacac
cgccttacct
ggtgecctect
ctttgtcegg
accctgettg
gctgececgege
ggtcttttct
accatgcgceg
atgctgctgg
tacggcgtge
gcctacgaca

aacccccagg

cggtgatgac
gtaagcggat
tcggggetygy
gtgtgaaata
ttgecatacgt
ccgecatgtt
gttcatagcc
tgaccgececa
ccaataggga
gcagtacatc
tggccegect
atctacgtat
cgtggatagce
agtttgtttt
ttgacgcaaa
gtgaaccgtce
cgggaccgat
gaggccgcca
gaactacgtc
cgctcecttg
ctcaactcta
gcgecaccag
gcagtcaccg
tgaaggagaa
gcatcctgat
ccgtgtggaa
ccgaggtgea

aggtggagct

Artificial Sequence

ggtgaaaacc
gcecgggagea
cttaactatg
ccgcacagat
tgtatccata
gacattgatt
catatatgga
acgacccceg
ctttcecattg
aagtgtatca
ggcattatgc
tagtcatcgc
ggtttgacte
ggcaccaaaa
tgggeggtag
agatcgectg
ccagcctceca
tccacgccgg
cgcegtetag
gagcctacct
gttaacggtg
acataatagc
tcgtecgacac
gtaccagcac
gatctgcaac
ggaggccacc
caacgtgtgg

gaagaacgtg

plasmid CMV/R-gpl45dCFI (BBBB)

tctgacacat
gacaagcccg
cggcatcaga
gcgtaaggag
tcataatatg
attgactagt
gttcegegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagacgccat
tcggetegea
ttgagtcgeg
gtaagtttag
agactcagcc
gagggcagtg
tgacagacta
gtgtgatcag
ctgtggcgcet
gccgaggaga
accaccctgt
gccacccacg
accgagaact
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gcagctcceg
tcagggcgeyg
gcagattgta
aaaataccge
tacatttata
tattaatagt
acataactta
tcaataatga
gtggagtatt
acgccccecta
accttatggyg
gtgatgcggt
ccaagtctcce
tttccaaaat
tgggaggtct
ccacgetgtt
tctetectte
ttetgecegece
agctcaggtc
ggctcteccac
tagtctgagc
acagactgtt
atatcecgecggce
ggggctggcg
agctgtgggt
tctgcgecag
cctgegtgece

tcaacatgtg

PCT/US2005/025219
gagacggtca 60
tcagcgggtg 120
ctgagagtgc 180
atcagattgg 240
ttggctecatg 300
aatcaattac 360
cggtaaatgg 420
cgtatgttce 480
tacggtaaac 540
ttgacgtcaa 600
actttecctac 660
tttggcagta 720
accccattga 780
gtcgtaacaa 840
atataagcag 900
ttgacctcca 960
acgegcecege 1020
tececcgectgt 1080
gagaccgggce 1140
gctttgectyg 1200
agtactcgtt 1260
ccttteccatg 1320
cgctctagac 1380
ctggggcacc 1440
gaccgtgtac 1500
cgaccgcaag 1560
caccgacccce 1620
gaagaacaac 1680
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atggtggagc
gtgaagctga
ggaaacgaca
aactgcagcect
ttctacaagc
agctgcaaca
atccactact
ggcaagggcc
gtgagcaccc
gctaacttcg
aactgcaccc
ttctacacca
gccaagtgga
aagaccatcg
aactgcggceg
gtgaccgagg
aagcagatca
ggccagatcc
gaggacaaca
agcgagctgt
gccaagctta
ctgctgegeg
cagctgcagg
atctgggaca
atctacagcce
gagctggaca
atcaagatct
ctgagcatct
cceteceecg
aatgaggaaa
gggcaggaca
ggctctatgg

caggcacatc

agatgcacga
ccececetgtg
caaacacaac
tcaacatcac
tggacatcgce
ccagcgtgat
gcgeceeege
cctgcaccaa
agctgectgcect
ccgacaacgce
gccccaacaa
ccggegagat
acgacaccct
tgttcaagca
gcgaattcett
agagcaacaa
tcaacatgtg
gctgcagcag
agaccgaggt
acaagtacaa
ccgtecagge
ccatcgaggce
ccegegtget
acatgacctg
tgatcgagga
agtgggccag
tcatcatgat
gaggatccag
tgccttectt
ttgcatcgeca
gcaaggggga
gtacccaggt

cccttctcetg

ggacatcatc
cgtgaccctg
aagcagcagc
caccaacatc
cccecategac
cacccaggcec
cggcttegee
cgtgagcacc
gaacggtagc
caaggtgatc
caacacccgc
catcggcgac
gaacaagatc
cagcagcggc
ctactgcaac
caccgtggag
gcaggaggtg
caacatcacc
gttccgeect
ggtggtgaag
ccgectgetg
ccagcagcac
ggccgtggag
gatcgagtgg
gagccagaac
cctgtggaac
cgtgggegge
atctgctgtg
gaccctggaa
ttgtetgagt
ggattgggaa
gctgaagaat

tgacacaccc

agcctgtggg
aactgcaccg
agaggaatgg
cgcggcaadgg
aacaactcca
tgcccecaagg
atcctgaagt
gtgcagtgca
ctggccgagg
atcgtgeagce
aagagcatcc
atccgecagg
gtgatcaagc
ggcgaccccg
agcacccagce
aacaacacca
ggccgcgceca
ggcctgetge
ggcggeggceyg
atcgagccce
ctgagcggcea
ctgctgcage
cgctacctge
gaccgcgaga
cagcaggaga
tggttcgaca
ctgatcggce
ccttctagtt
ggtgccactce
aggtgtcatt
gacaatagca
tgacccggtt

tgtcecacgece
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accagagcct
acctgcgcaa
tgggaggagg
tgcagaagga
acaacagata
tgagcttcga
gcaaggacaa
cccacggcat
aggaggtggt
tgaacgagag
acatcggecc
cccactgcaa
tgcgegagea
agatcgtgac
tgtttaatte
tcaccctgcee
tgtacgcecce
tgacccgcga
acatgcgcga
tgggcgtggc
tcgtgeagea
tgaccgtgtg
gcgaccagca
tcaacaacta
agaacgagca
tcaccaagtg
tgcgecategt
gccagccatce
ccactgtcct
ctattctggg
ggcatgctgg
cectecetggge

cctggttett

PCT/US2005/025219
gaagccctgce 1740
cgccaccaac 1800
cgagatgaag 1860
gtacgccctg 1920
tagactgatt 1980
gcccatcccce 2040
gaagttcaac 2100
ccgecccegtg 2160
gatcegcage 2220
cgtggagatc 2280
cggcecgegcece 2340
cctgagecgce 2400
gtteggcaac 2460
ccacagctte 2520
cacatggaac 2580
ctgecgeate 2640
cceccateege 2700
cggcggeecce 2760
caactggcgc 2820
cceccaccaag 2880
gcagaacaac 2940
gggcatcaag 3000
gctectcaag 3060
caccagcatc 3120
ggagctgcetg 3180
gctgtggtac 3240
gttcagcgtg 3300
tgttgtttge 3360
ttcctaataa 3420
gggtggggtg 3480
ggatgcggtg 3540
cagaaagaag 3600
agtteccagce 3660
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ccactcatag
cttggagcgg
ggaagaaatt
gtgaggaagt
ttectegete
ctcaaaggceg
agcaaaaggc
taggctcege
cccgacagga
tgttccgace
gctttectecat
gggctgtgtg
tcttgagtcee
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacgggg
attatcaaaa
ctaaagtata
tatctcageg
ctgaggtctg
atcecagccag
ggtgattttg
ctgatcctte
agcgtaatge
agcatcaaat
agcegtttcet
tggtatcggt
tcaaaaataa
ggcaaaadct

tcaaaatcac

gacactcata
teteteecte
aaagcaagat
aatgagagaa
actgactecge
gtaatacggt
cagcaaaagg
ccecectgacg
ctataaagat
ctgecegetta
agctcacgcet
cacgaaccce
aacccggtaa
gcgaggtatg
agaagaacag
ggtagctctt
cagcagatta
tectgacgete
aggatcttca
tatgagtaaa
atctgtctat
cctecgtgaag
aaagtgaggg
aacttttgcet
aactcagcaa
tectgeccagtg
gaaactgcaa
gtaatgaagg
ctgcgattce
ggttatcaag
tatgcatttc

tcgecatcaac

gctcaggagg
cctcatcage
aggctattaa
atcatagaat
tgcgeteggt
tatccacaga
ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgttcagece
gacacgactt
taggecggtge
tatttggtat
gatccggcaa
cgcgcagaaa
agtggaacga
cctagatcct
cttggtctga
ttecgttecate
aaggtgttgce
agccacggtt
ttgccacgga
aagttcgatt
ttacaaccaa
tttattcata
agaaaactca
gactcgtceca
tgagaaatca
tttccagact

caaaccgtta

gctcecgectt
ccaccaaacc
gtgcagaggg
tttaaggcca
cgtteggetg
atcaggggat
taaaaaggcc
aaatcgacgc
tcecectgga
gtcegeettt
cagttcggtg
cgaccgcetge
atcgccactg
tacagagttc
ctgcgetetg
acaaaccacc
aaaaggatct
aaactcacgt
tttaaattaa
cagttaccaa
catagttgcc
tgactcatac
gatgagagct
acggtctgeg
tattcaacaa
ttaaccaatt
tcaggattat
ccgaggcagt
acatcaatac
ccatgagtga
tgttcaacag
ttecattegtg
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caatcccacc
aaacctagcc
agagaaaatg
tcatggecett
cggcgagegg
aacgcaggaa
gcgttgetgg
tcaagtcaga
agctcecceteg
cteceettegg
taggtegttc
gccttatecg
gcagcagcca
ttgaagtggt
ctgaagccag
getggtageg
caagaagatc
taagggattt
aaatgaagtt
tgcttaateca
tgactcgggg
caggcctgaa
ttgttgtagg
ttgtecgggaa
agccgecgte
ctgattagaa
caataccata
tccataggat
aacctattaa
cgactgaatc
gccagccatt

attgcgcectg

PCT/US2005/025219
cgctaaagta 3720
tccaagagtg 3780
cctccaacat 3840
aatcttccge 39200
tatcagctca 3960
agaacatgtg 4020
cgtttttcca 4080
ggtggcgaaa 4140
tgcgetetee 4200
gaagcgtggce 4260
gctccaagcect 4320
gtaactatcg 4380
ctggtaacag 4440
ggcctaacta 4500
ttaccttegg 4560
gtggtttttt 4620
ctttgatctt 4680
tggtcatgag 4740
ttaaatcaat 4800
gtgaggcacc 4860
99999999cg 4920
tcgeeecate 4980
tggaccagtt 5040
gatgcgtgat 5100
ccgtcaagte 5160
aaactcatcg 5220
tttttgaaaa 5280
ggcaagatcc 5340
tttecececteg 5400
cggtgagaat 5460
acgctcgtca 5520
agcgagacga 5580
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aatacgcgat
aacactgcca
aatgctgttt
aaatgcttga
tctgtaacat
ggcttccecat
ttatacccat
tcecegttgaa
attgttcatg
acgtggcettt
ggatacatat
cgaaaagtgce
aggcgtatca
<210> 9

<211>

<212>
<213>

DNA
<220>
<223>

<400> 9
tcgegegttt

cagcttgtct
ttggcggatg
accatatgcg
ctattggcceca
tccaacatta
ggggtcatta
ccegectgge
catagtaacg
tgcccacttyg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg

ctecegeccca

6298

cgctgttaaa
gcgcatcaac
tceceggggat
tggteggaag
cattggcaac
acaatcgata
ataaatcagc
tatggctcat
atgatatatt
cceeceececee
ttgaatgtat
cacctgacgt

cgaggccctt

cggtgatgac
gtaagcggat
tcggggetyag
gtgtgaaata
ttgcatacgt
ccgecatgtt
gttcatagcc
tgaccgccca
ccaataggga
gcagtacatc
tggcecgect
atctacgtat
cgtggatagc
agtttgtttt

ttgacgcaaa

aggacaatta
aatattttca
cgcagtggtg
aggcataaat
gctacctttg
gattgtcgeca
atccatgttg
aacacccctt
tttatcttgt
ccattattga
ttagaaaaat
ctaagaaacc

tegte

Artificial sequence

ggtgaaaacc
gccgggagea
cttaactatg
ccgcacagat
tgtatccata
gacattgatt
catatatgga
acgaccccceg
ctttcecattg
aagtgtatca
ggcattatgc
tagtcatcgce
ggtttgactc

ggcaccaaaa

tgggcggtag

caaacaggaa
cctgaatcag
agtaaccatg
tcegtcagec
ccatgtttca
cctgattgece
gaatttaatc
gtattactgt
gcaatgtaac
agcatttatc
aaacaaatag

attattatca

plasmid CMV/R-gpl45dCFI (BBCB)

tctgacacat
gacaagcccg
cggcatcaga
gcgtaaggag
tcataatatg
attgactagt
gttcegegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac

gcegtgtacgy
Page 28

tcgaatgcaa
gatattcttce
catcatcagg
agtttagtct
gaaacaactc
cgacattatc
gcggectcga
ttatgtaagce
atcagagatt
agggttattg

gaggttcegeg

tgacattaac

gcagctcceg
tcagggcgcg
gcagattgta
aaaataccgc
tacatttata
tattaatagt
acataactta
tcaataatga
gtggagtatt
acgcccccta
accttatggg
gtgatgcggt
ccaagtctcc

tttccaaaat

tgggaggtet

PCT/US2005/025219
ccggegcagg 5640
taatacctgg 5700
agtacggata 5760
gaccatctca 5820
tggcgecatcg 5880
gcgagccecat 5940
gcaagacgtt 6000
agacagtttt 6060
ttgagacaca 6120
tcteatgage 6180
cacatttecce 6240
ctataaaaat 6300

6325
gagacggtca 60
tcagcgggtg 120
ctgagagtgc 180
atcagattgg 240
ttggctcatg 300
aatcaattac 360
cggtaaatgg 420
cgtatgttce 480
tacggtaaac 540
ttgacgtcaa 600
actttecctac 660
tttggcagta 720
accccattga 780
gtcgtaacaa 840
atataagcag 900
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agctcgttta
tagaagacac
cgccttacct
ggtgcctcecet
ctttgtecegg
accctgettg
gctgeegege
ggtcttttet
accatgcgeg
atgctgectgg
tacggegtge
gcctacgaca
aacccccagg
atggtggagc
gtgaagctga
ggaaacgaca
aactgcagct
ttctacaagc
agctgcaaca
atccactact
ggcaagggcce
gtgagcaccc
gctaactteg
aactgcaccc
ttctacacca
gccaagtgga
aagaccatcg
aactgcggeg
gaagacgaaa
gttggtcgtg
accggtctge

ccgggtggtg

gtgaaccgtc
cgggaccgat
gaggccgcca
gaactacgtc
cgcteccttg
ctcaactcta
gcgccaccag
gcagtcaccg
tgaaggagaa
gcatcctgat
ccgtgtggaa
ccgaggtgea
aggtggagct
agatgcacga
cceceectgtg
caaacacaac
tcaacatcac
tggacatcge
ccagcgtgat
gcgecececge
cctgcaccaa
agctgctget
ccgacaacgc
gccccaacaa
ccggegagat
acgacaccct
tgttcaagca
gcgaattett
ccatcaccct
ctatgtacge
tgctggttceg

gtaacatgaa

agatcgecctg
ccagcctceca
tccacgeegg
cgccgtectag
gagcctacct
gttaacggtg
acataatagc
tcgtegacac
gtaccagcac
gatctgcaac
ggaggccacc
caacgtgtgg
gaagaacgtg
ggacatcatc
cgtgaccctg
aagcagcagc
caccaacatc
ccccatecgac
cacccaggcc
cggcttegee
cgtgagcacc
gaacggtagc
caaggtgatc
caacacccgce
catcggecgac
gaacaagatc
cagcagcggc
ctactgcaac
gcegtgeegt
teccgeegate
tgacggtggt

agacaactgg

gagacgccat
tcggetcegea
ttgagtcgeg
gtaagtttag
agactcagcc
gagggcagtg
tgacagacta
gtgtgatcag
ctgtggeget
gccgaggaga
accaccctgt
gccacccacg
accgagaact
agcctgtggg
aactgcaccg
agaggaatgg
cgcggcaagg
aacaactcca
tgcecccaagg
atcctgaagt
gtgcagtgca
ctggccgagg
atcgtgecage
aagagcatcc
atccgeccagg
gtgatcaagc
ggcgaccecg
accacccgte
atcaaacaga
gctggtaaca
gaagacaaca
cgttcecgaac

Page 29

ccacgctgtt
tectctectte
ttetgecgee
agctcaggtce
ggctctecac
tagtctgage
acagactgtt
atatcgcggce
ggggctggeg
agctgtgggt
tctgcgcecag
cctgegtgece
tcaacatgtg
accagagcct
acctgcgcaa
tgggaggagg
tgcagaagga
acaacagata
tgagcttcga
gcaaggacaa
cccacggcecat
aggaggtggt
tgaacgagag
acatcggccc
cccactgcaa
tgcgcgagea
agatcgtgac
tgttcaacaa
tcatcaacat
tcacctgecaa
aaaccgaaga

tgtacaaata

PCT/US2005/025219
ttgacctcca 260
acgcgecccge 1020
tcecegectgt 1080
gagaccgggc 1140
gctttgectg 1200
agtactcgtt 1260
cctttecatg 1320
cgctctagac 1380
ctggggcacc 1440
gaccgtgtac 1500
cgaccgcaag 1560
caccgacccec 1620
gaagaacaac 1680
gaagcccetge 1740
cgccaccaac 1800
cgagatgaag 1860
gtacgcecetg 1920
tagactgatt 1980
gcccateccee 2040
gaagttcaac 2100
ccgeceegtyg 2160
gatccgecage 2220
cgtggagatc ‘2280
cggeecgegec 2340
cctgagcecege 2400
gttcggcaac 2460
ccacagcttc 2520
caacgctacc 2580
gtggcagggt 2640
atccaacatc 2700
aatcttcegt 2760
caaagttatc 2820
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gaactgaaac
ctgctgageg
cacctgcectge
gagcgctacc
tgggaccgeg
aaccagcagg
aactggttcg
ggcctgateg
gtgcctteta
gaaggtgcca
agtaggtgtce
gaagacaata
aattgacccg
ccetgtecac
agggctccge
agcccaccaa
taagtgcaga
aattttaagg
ggtcgttcgg

agaatcaggg

ccgtaaaaag
caaaaatcga
gtttceceect
cctgtecegec
tctecagttcg
gceccgaccge
cttatcgeca
tgctacagag
tatctgeget
caaacaaacc
aaaaaaagga
cgaaaactca

ccttttaaat

cgectgggtat
gcatcgtgcea
agctgaccgt
tgcgegacca
agatcaacaa
agaagaacga
acatcaccaa
gcetgegeat
gttgccagee
ctceccactgt
attctattct
gcaggcatge
gttcctectg
gcecectggtt
cttecaatccce
accaaaccta
gggagagaaa
ccatcatgge
ctgcggcgag
gataacgcag
gcegegttge
cgctcaagte
ggaagctccc
tttcteectt
gtgtaggtcg
tgcgecttat
ctggcagcag
ttcttgaagt
ctgctgaage
accgctggta
tctcaagaag
cgttaaggga

taaaaatgaa

cgctecgace
gcagcagaac
gtggggceatc
gcagctccte
ctacaccagc
gcaggagetg
gtggctgtgg
cgtgttcage
atctgttgtt
cctttectaa
g999999tggg
tggggatgcg
ggccagaaag
cttagttcca
acccgctaaa
gcctccaaga
atgcctccaa
cttaatcttc
cggtatcage
gaaagaacat
tggecgttttt
agaggtggcg
tecgtgegete
cgggaagcegt
ttegetccaa
ccggtaacta
ccactggtaa
ggtggcctaa
cagttacctt
gcggtggttt
atcctttgat
ttttggtcat

gttttaaatc

ggtgctaagc
aacctgctge
aagcagctgc
aagatctggg
atcatctaca
ctggagctgg
tacatcaaga
gtgcectgageca
tgccecetece
taaaatgagg
gtggggcagg
gtgggctcta
aagcaggcac
gccccactea
gtacttggag
gtgggaagaa
catgtgagga
cgctteeteg
tcactcaaag
gtgagcaaaa
ccataggcete
aaacccgaca
tecetgtteeg
ggcgctttet
gctgggetgt
tcgtettgag
caggattagc
ctacggctac
cggaaaaaga
ttttgtttge
cttttctacg
gagattatca

aatctaaagt
Page 30

ttacecgtcca
gcgccatcga
aggcccgegt
acaacatgac
gcctgatega
acaagtgggc
tcttecatcat
tctgaggatce
cegtgectte
aaattgcatc
acagcaaggg
tgggtaccca
atccccttet
taggacactec
cggtctetece
attaaagcaa
agtaatgaga
ctcactgact
gcggtaatac
ggccagcaaa
cgceceecctg
ggactataaa
accctgeege
catagctcac
gtgcacgaac
tccaaccegg
agagcgaggt
actagaagaa
gttggtagct
aagcagcaga
gggtctgacg
aaaaggatct

atatatgagt

PCT/US2005/025219
ggcccgceetg 2880
ggcccagcag 2940
gctggeegtg 3000
ctggatcgag 3060
ggagagccag 3120
cagcctgtgg 3180
gatcgtgggce 3240
cagatctgcet 3300
cttgaccectg 3360
gcattgtctg 3420
ggaggattgg 3480
ggtgctgaag 3540
ctgtgacaca 3600
atagctcagg 3660
ctcecteate 3720
gataggctat 3780
gaaatcatag 3840
cgctgegete 3900
ggttatccac 3960
aggccaggaa 4020
acgagcatca 4080
gataccaggc 4140
ttaccggata 4200
gctgtaggta 4260
ccceegttea 4320
taagacacga 4380
atgtaggcgg 4440
cagtatttgg 4500
cttgatccgg 4560
ttacgegecag 4620
ctcagtggaa 4680
tcacctagat 4740
aaacttggtc 4800
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tgacagttac
atccatagtt
tgctgactca
gttgatgaga
ggaacggtct
atttattcaa
caattaacca
atatcaggat
tcaccgaggce
ccaacatcaa
tcaccatgag
acttgttcaa
ttattcatte
ttacaaacag
tcacctgaat
gtgagtaacc
aattccgtca
ttgccatgtt
gcacctgatt
ttggaattta
cttgtattac
tgtgeaatgt
tgaagcattt
aataaacaaa
accattatta
<210>
<211>

<212>
<213>

10
6328
DNA

<220>

<223>

<400> 10

caatgcttaa
gcctgacteg
taccaggcct
gctttgttgt
gcgttgtegg
caaagccgcc
attctgatta
tatcaatacc
agttccatag
tacaacctat
tgacgactga
caggccagcc
gtgattgegce
gaatcgaatg
caggatattc
atgcatcatc
gccagtttag
tcagaaacaa
gcccgacatt
atecgeggecet
tgtttatgta
aacatcagag
atcagggtta
taggggttecc

tcatgacatt

tcagtgaggc
9999999999
gaatcgecccce
aggtggacca
gaagatgcgt
gtccegteaa
gaaaaactca
atatttttga
gatggcaaga
taatttccec
atccggtgag
attacgctceg
ctgagcgaga
caaccggege
ttctaatacc
aggagtacgg
tctgaccatc
ctctggegea
atcgecgagec
cgagcaagac
agcagacagt
attttgagac
ttgtectcatg
gcgcacattt

aacctataaa

Artificial sequence

acctatctca
gcgetgaggt
atcatccagce
gttggtgatt
gatctgatcc
gtcagcgtaa
tcgagcatca
aaaagccgtt
tcctggtatce
tcgtcaaaaa
aatggcaaaa
tcatcaaaat
cgaaatacgc
aggaacactg
tggaatgctg
ataaaatgct
tcatctgtaa
tcgggettce
catttatacc
gtttcecegtt
tttattgtte
acaacgtgge
agcggataca
ccccgaaaad

aataggcgta

plasmid CMV/R-gpl45dCFI (BCBB)

gcgatctgte
ctgcetegtg
cagaaagtga
ttgaactttt
ttcaactcag
tgetetgeea
aatgaaactg
tctgtaatga
ggtctgegat
taaggttatc
gcttatgcat
cactcgcate
gatcgectgtt
ccagegceate
ttttececeggg
tgatggtcgg
catcattggc
catacaatcg
catataaatc
gaatatggct
atgatgatat
tttececece
tatttgaatg
tgcecacctga

tcacgaggcc

PCT/US2005/025219
tatttegtte 4860
aagaaggtgt 4920
gggagccacg 4980
gctttgecac 5040
caaaagttcg 5100
gtgttacaac 5160
caatttattce 5220
aggagaaaac 5280
tcegactegt 5340
aagtgagaaa 5400
ttctttececag 5460
aaccaaaccg 5520
aaaaggacaa 5580
aacaatattt 5640
gatcgcagtg 5700
aagaggcata 5760
aacgctacct 5820
atagattgtc 5880
agcatccatg 5940
cataacaccc 6000
atttttatct 6060
cccccattat 6120
tatttagaaa 6180
cgtctaagaa 6240
ctttegte 6298

tcgegegttt cggtgatgac ggtgaaaacce tctgacacat gcagctcccg gagacggtca

cagcttgtcet gtaagcggat gccgggagea gacaagceccg tcagggegeg tcagegggtyg

Page 31

60

120
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ttggcggatg
accatatgcg
ctattggcca
tccaacatta
ggggtcatta
ccegecetgge
catagtaacg
tgccecacttg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg
ctcegeccea
agctcgttta
tagaagacac
cgccttacct
ggtgcctect
ctttgtecegg
accctgettg
gctgccgege
ggtcttttct
accatgcgeg
atgctgctgg
tacggecgtge
gcctacgaca
aacccccagg
atggtggage
gtgaagctga
ggaaacgaca
aactgcagct
ttctacaage
agctgcaacg

atccactact

tcggggetgg
gtgtgaaata
ttgcatacgt
ccgcececatgtt
gttcatagcc
tgaccgececa
ccaataggga
gcagtacatc
tggceegect
atctacgtat
cgtggatagce
agtttgtttt
ttgacgcaaa
gtgaaccgtce
cgggaccgat
gaggccgeca
gaactacgtc
cgctceettg
ctcaactcta
gcgccaccag
gcagtcaccg
tgaaggagaa
gcatcctgat
cegtgtggaa
ccgaggtgea
aggtggagct
agatgcacga
ccceectgtg
caaacacaac
tcaacatcac
tggacatcge

cttccaccat

gegetecgge

cttaactatg
ccgcacagat
tgtatccata
gacattgatt
catatatgga
acgacccecg
ctttcecattg
aagtgtatca
ggcattatge
tagtcatecgce
ggtttgactc
ggcaccaaaa
tgggcggtag
agatcgecctg
ccagcectcecea
tccacgecegg
cgecgtcetag
gagcctacct
gttaacggtg
acataatagce
tcgtegacac
gtaccagcac
gatctgcaac
ggaggccacc
caacgtgtgg
gaagaacgtg
ggacatcatc
cgtgaccctg
aagcagcagc
caccaacatc
ccececatcegac
cacccaggct

tggttacgct

cggcatcaga
gcgtaaggag
tcataatatg
attgactagt
gttcegegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gegtgtacgg
gagacgccat
tcggectegea
ttgagtcgeg
gtaagtttag
agactcagcc
gagggcagtg
tgacagacta
gtgtgatcag
ctgtggegcet
gcecgaggaga
accaccctgt
gccacccacg
accgagaact
agcctgtggg
aactgcaccg
agaggaatgg
cgcggcaagg
aacaactcca
tgccecgaaag

atcctgaaat
Page 32

gcagattgta
aaaataccgc
tacatttata
tattaatagt
acataactta
tcaataatga
gtggagtatt
acgceccecta
accttatggg
gtgatgcggt
ccaagtctcc
tttccaaaat
tgggaggtct
ccacgetgtt
tetetectte
ttetgeecgee
agctcaggtce
ggctctccac
tagtctgagce
acagactgtt
atatcgcgge
ggggctggeg
agctgtgggt
tetgcgecag
cetgegtgee
tcaacatgtg
accagagcct
acctgcgcaa
tgggaggagg
tgcagaagga
acaacagata
ttaacttecga

gcaacaacaa

PCT/US2005/025219

ctgagagtgce
atcagattgg
ttggctcatg
aatcaattac
cggtaaatgg
cgtatgttcce
tacggtaaac
ttgacgtcaa
actttectac
tttggcagta
accccattga
gtcgtaacaa
atataagcag
ttgacctcca
acgcgcccgce
tccegectgt
gagaccggge
gctttgectg
agtactcgtt
cctttecatg
cgctetagac
ctggggcacc
gaccgtgtac
cgaccgcaag
caccgacccce
gaagaacaac
gaagccctge
cgccaccaac
cgagatgaag
gtacgcectg
tagaétgatt
cccgatceeg

aaccttctcee

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100
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ggtaaaggtc
gtttccacce
gaaaacctga
gtttgcaccc
ttctacgcta
tccaaatgga
aacaaaacca
ttcaactgece
aacgtgaccg
atcaagcaga
cgcggccaga
cccgaggaca
cgcagegagc
aaggccaagc
aacctgctge
aagcagctgce
aagatctggg
atcatctaca
ctggagectgg
tacatcaaga
gtgctgagca
tgccecectece
taaaatgagg
gtggggcagg
gtgggctcta
aagcaggcac
gccccactceca
gtacttggag
gtgggaagaa
catgtgagga
cgcttecteg

tcactcaaag

cgtgcaacaa
agctgcetget
ccgacaacgt
gtccgaacaa
ccggtgacat
acgaaaccct
tcaaattecge
gtggtgaatt
aggagagcaa
tcatcaacat
tcegetgeag
acaagaccga
tgtacaagta
ttaccgtcca
gcgcecatcga
aggccecgegt
acaacatgac
gcctgatcga
acaagtgggc
tcttecatcat
tctgaggate
ccgtgectte
aaattgcatc
acagcaaggg
tgggtaccca
atccecttcet
taggacactc
cggtetctce
attaaagcaa
agtaatgaga
ctcactgact

gcggtaatac

cgtttcecacc
gaacggttcc
taaaaccatc
caacacccgt
catcggtgac
gaaacgtgtt
tcegtectec
cttctactge
caacaccgtg
gtggcaggag
cagcaacatc
ggtgttccge
caaggtggtg
ggcecegectg
ggcccagcag
getggeegtyg
ctggatcgag
ggagagcecag
cagcectgtgg
gatcgtggge
cagatctgct
cttgaccctg
gcattgtctg
ggaggattgg
ggtgctgaag
ctgtgacaca
atagctcagg
ctececteate
gataggctat
gaaatcatag
cgetgegete

ggttatccac

gttcagtgca
ctggctgaaa
atcgttecacc
aaatccatgc
atccgtecagg
aaagaaaaac
ggtggtgacc
aacagcaccc
gagaacaaca
gtgggcegeg
accggcctge
cctggeggeyg
aagatcgagc
ctgctgageg
cacctgctge
gagcgctacc
tgggaccgeg
aaccagcagg
aactggttecg
ggcctgateg
gtgccttcecta
gaaggtgcca
agtaggtgtce
gaagacaata
aattgaccecg
ccectgtecac
agggctcecge
agcccaccaa
taagtgcaga
aattttaagg
ggtcgttegyg
agaatcaggg
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cccatggtat
aagaaatcat
tgaacaaatc
gtatcggtcc
cttactgcaa
tgcaggaaaa
tggaaatcac
agctgtttaa
ccatcaccct
ccatgtacgce
tgctgacccg
gcgacatgeg
ccetgggegt
gcatcgtgca
agctgaccgt
tgcgcgacca
agatcaacaa
agaagaacga
acatcaccaa
gcectgegeat
gttgccagcee
ctecccactgt
attctattct
gcaggcatgce
gttcctectg
gcecectggtt
cttcaatccc
accaaaccta
gggagagaaa
ccatcatggce
ctgecggegag

gataacgcag

PCT/US2005/025219
caaaccggtt 2160
catcecgttece 2220
cgttgaaatc 2280
gggtcagacc 2340
catctccggt 2400
ctacaacaac 2460
cacccactce 2520
ttccacatgg 2580
gcectgeege 2640
cccceccate 2700
cgacggcgge 2760
cgacaactgg 2820
ggceccecace 2880
gcagcagaac 2940
gtggggcatc 3000
gcagctecte 3060
ctacaccagce 3120
gcaggagctg 3180
gtggctgtgg 3240
cgtgttcage 3300
atctgttgtt 3360
cctttcctaa 3420
ggggggtggg 3480
tggggatgeg 3540
ggccagaaag 3600
cttagttcceca 3660
acccgctaaa 3720
gcctccaaga 3780
atgcctccaa 3840
cttaatctte 3900
cggtatcagc 3960
gaaagaacat 4020
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gtgagcaaaa
ccataggctc
aaacccgaca
tcctgtteeg
ggcgctttet
getgggetgt
tcgtettgag
caggattagc
ctacggctac
cggaaaaaga
ttttgtttge
cttttctacg
gagattatca
aatctaaagt
acctatctéa
gcgectgaggt
atcatccagc
gttggtgatt
gatctgatcc
gtcagcgtaa
tcgagecatca
aaaagccgtt
tecctggtate
tcgtcaaaaa
aatggcaaaa
tcatcaaaat
cgaaatacgc
aggaacactg
tggaatgctg
ataaaatgct
tcatctgtaa
tcgggettce

catttatacc

ggccagcaaa
cgcceecctg
ggactataaa
accctgecge
catagctcac
gtgcacgaac
tccaacccgg
agagcgaggt
actagaagaa
gttggtaget
aagcagcaga
gggtctgacg
aaaaggatct
atatatgagt
gcgatctgtce
ctgectegtg
cagaaagtga
ttgaactttt
ttcaactcag
tgctctgecea
aatgaaactg
tctgtaatga
ggtctgegat
taaggttatc
gcttatgceat
cactcgcatce
gatcgetgtt
ccagcgcate
tttteecggg
tgatggtcgg
catcattggce
catacaatcg

catataaatc

aggccaggaa
acgagcatca
gataccaggc
ttaccggata
gctgtaggta
cceceegttea
taagacacga
atgtaggcgg
cagtatttgg
cttgatccgg
ttacgcgcag
ctcagtggaa
tcacctagat
aaacttggtc
tatttcgtte
aagaaggtgt
gggagccacyg
gctttgecac
caaaagtteg
gtgttacaac
caatttattc
aggagaaaac
tcecgactegt
aagtgagaaa
ttctttececag
aaccaaaccg
aaaaggacaa
‘aacaatattt
gatcgcagtg
aagaggcata
aacgctacct
atagattgte

agcatccatg

ccgtaaaaag
caaaaatcga
gtttcecececet
cctgtecgee
tctecagtteg
gccecgaccgce
cttatcgeca
tgctacagag
tatctgeget
caaacaaacc
aaaaaaagga
cgaaaactca
ccttttaaat
tgacagttac
atccatagtt
tgctgactea
gttgatgaga
ggaacggtct
atttattcaa
caattaacca
atatcaggat
tcaccgaggc
ccaacatcaa
tcaccatgag
acttgttcaa
ttattcattc
ttacaaacag
tcacctgaat
gtgagtaacc
aattccgtca
ttgccatgtt
gcacctgatt

ttggaattta
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gcegegttge
cgcteaagte
ggaagctccc
tttcteceett
gtgtaggtcg
tgcgecttat
ctggcagcag
ttcttgaagt
ctgctgaage
accgctggta
tctcaagaag
cgttaaggga
taaaaatgaa
caatgcttaa
gcctgactcg
taccaggcct
gctttgttgt
gcgttgtegg
caaagccgcece
attctgatta
tatcaatacc
agttccatag
tacaacctat
tgacgactga
caggccagcec
gtgattgege
gaatcgaatg
caggatattc
atgcatcatc
gccagtttag
tcagaaacaa
gcccgacatt

atcgeggect

PCT/US2005/025219
tggegttttt 4080
agaggtggcg 4140
tegtgegete 4200
cgggaagcgt 4260
ttcgctccaa 4320
ccggtaacta 4380
ccactggtaa 4440
ggtggcctaa 4500
cagttacctt 4560
gcggtggttt 4620
atcctttgat 4680
ttttggtcat 4740
gttttaaatc 4800
tcagtgaggc 4860
gggggggggg 4920
gaatcgcccce 4980
aggtggacca 5040
gaagatgcgt 5100
gtcecgtceaa 5160
gaaaaactca 5220
atatttttga 5280
gatggcaaga 5340
taatttccce 5400
atccggtgag 5460
attacgcteg 5520
ctgagcgaga 5580
caaccggcge 5640
ttctaatacc 5700
aggagtacgg 5760
tctgaccate 5820
ctctggcgeca 5880
atcgcgagcc 5940
cgagcaagac 6000
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gtttccegtt
tttattgtte
acaacgtggc
agcggataca
ccccgaaaad
aataggcgta
<210>
<211>

<212>
<213>

11

DNA
<220>
<223>

<400> 11
tegegegttt

cagcttgtcet
ttggcgggtg
accatatgceg
ctattggcca
tccaacatta
ggggtcatta
ceecgectgge
catagtaacg
tgccecacttg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg
ctcecgecceca
agctegttta
tagaagacac
cgcectaccet
ggtgcetect
ctttgtcecgg

accctgettg

6311

gaatatggct
atgatgatat
tttececcce
tatttgaatg
tgccacctga

tcacgaggcce

cggtgatgac
gtaagcggat
teggggetgg
gtgtgaaata
ttgcatacgt
ccgcecatgtt
gttecatagcc
tgaccgecca
ccaataggga
gcagtacatc
tggccecgect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtce
cgggaccgat
gaggccgcca
gaactgegtce
cgctcecttg

ctcaactcta

cataacaccc
atttttatct
cccccattat
tatttagaaa
cgtctaagaa

ctttegte

Artificial sequence

ggtgaaaacc
gcecgggagea
cttaactatg
ccgcacagat
tgtatccata
gacattgatt
catatatgga
acgacccccg
cttteccattg
aagtgtatca
ggcattatgc
tagtecatcge
ggtttgacte
ggcaccaaaa
tgggcggtag
agatcgcectg
ccagcctcecea
tccacgccgg
cgcecgtectag
gagcctacct

gttaacggtg

cttgtattac
tgtgcaatgt
tgaagcattt
aataaacaaa

accattatta

plasmid CMV/R-gpl45dCFI (BCCC)

tctgacacat
gacaagcccg
cggcatcaga
gcgtaaggag
tcataatatg
attgactagt
gttececgegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gegtgtacgg
gagacgccat
tcggetegea
ttgagtegcg
gtaagtttaa
agactcagcc
gagggcagtg
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tgtttatgta
aacatcagag
atcagggtta
taggggttece

tcatgacatt

gcagctcceg
tecagggcgeg
gcagattgta
aaaataccgce
tacatttata
tattaatagt
acataactta
tcaataatga
gtggagtatt
acgcceccta
accttatggg
gtgatgeggt
ccaagtctcc
tttccaaaat
tgggaggtct
ccacgetgtt
tctctectte
ttetgecgee
agctcaggtce
ggctcteccecac

tagtectgage

PCT/US2005/025219
agcagacagt 6060
attttgagac 6120
ttgtcteatg 6180
gcgcacattt 6240
aacctataaa 6300

6328
gagacggtca 60
tcagegggtg 120
ctgagagtge 180
atcagattgg 240
ttggctcatyg 300
aatcaattac 360
cggtaaatgg 420
cgtatgttce 480
tacggtaaac 540
ttgacgtcaa 600
actttectac 660
tttggcagta 720
accccattga 780
gtegtaacaa 840
atataagcag 900
ttgacctceca 960
acgcgccegce 1020
tccegectgt 1080
gagaccgggc 1140
gctttgectg 1200
agtactcgtt 1260
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gctgecgege
ggtcttttect
accatgcgcg
atgectgetgg
tacggegtgce
gcctacgaca
aacccccagyg
atggtggagce
gtgaagctga
ggaaacgaca
aactgcagcet
ttctacaagce
agctgcaacg
atccactact
ggtaaaggtc
gtttccacce
gaaaacctga
gtttgcaccce
ttctacgcecta
tccaaatgga
aacaaaacca
ttcaactgcec
accgaagacg
ggtgttggtc
atcaccggtce
cgtcecgggtg
atcgaactga
cagctgctgt
cagcacatgc
atcgaacgtt
tgggaccgtg
acccagcagg

tcectggtteg

gcgccaccag
gcagtcaccyg
tgaaggagaa
gcatcctgat
ccgtgtggaa
ccgaggtgea
aggtggagct
agatgcacga
ccceceetgtg
caaacacaac
tcaacatcac
tggacatcge
cttcecaccat
gcgeteegge
cgtgcaacaa
agctgctget
ccgacaacgt
gtccgaacaa
ccggtgacat
acgaaaccct
tcaaattcgc
gtggtgaatt
aaaccatcac
gtgctatgta
tgctgctggt
gtggtaacat
aaccgcetggg
cctccategt
tgcagctgac
acctgaaaga
aaatctccaa
aaaaaaacga

acatctccaa

acataatagc
tecgtegacac
gtaccagcac
gatctgcaac
ggaggccacc
caacgtgtgg
gaagaacgtg
ggacatcatc
cgtgaccctg
aagcagcagc
caccaacatc
ccececatcgac
cacccaggct
tggttacgct
cgtttccace
gaacggttce
taaaaccatc
caacacccgt
catcggtgac
gaaacgtgtt
tcegtectece
cttctactge
cctgeegtge
cgctecgecg
tcgtgacggt
gaaagacaac
tatcgeteceg
tcagcagcag
cgtttggggt
ccagcagcte
ctacaccgac

aaaagacctg

ctggctgtgg

tgacagacta
gtgtgatcag
ctgtggcgct
gcegaggaga
accaccctgt
gceacccacg
accgagaact
agcetgtggg
aactgcaccg
agaggaatgg
cgcggcaagg
aacaactcca
tgcccgaaag
atcctgaaat
gttcagtgca
ctggctgaaa
ategttecacc
aaatccatgce
atcecgtcagg
aaagaaaaac
ggtggtgacc
aacaccaccc
cgtatcaaac
atcgctggta
ggtgaagaca
tggcgttecg
accggtgcta
tccaacctge
.atcaaacagc
gagatctgga
accatctacce
ctggetetgg

tacatcaaaa
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acagactgtt
atatcgegge
ggggctggeg
agctgtgggt
tctgcgecag
cctgegtgece
tcaacatgtg
accagagcct
acctgcgecaa
tgggaggagg
tgcagaagga
acaacagata
ttaacttcga
gcaacaacaa
cccatggtat
aagaaatcat
tgaacaaatc
gtatcggtce
cttactgcaa
tgcaggaaaa
tggaaatcac
gtctgttcaa
agatcatcaa
acatcacctg
acaaaaccga
aactgtacaa
agcttaccgt
tgecgtgetat
tgcagacccg
acaacatgac
gtctgetgga
actcctggaa

tcttcatcat

PCT/US2005/025219
cctttecatg 1320
cgctctagac 1380
ctggggcacc 1440
gaccgtgtac 1500
cgaccgcaag 1560
caccgaccec 1620
gaagaacaac 1680
gaageccctgce 1740
cgccaccaac 1800
cgagatgaag 1860
gtacgccecetg 1920
tagactgatt 1980
cccgateceg 2040
aaccttctcee 2100
caaaccggtt 2160
catccgttcec 2220
cgttgaaatc 2280
gggtcagacc 2340
catcteceggt 2400
ctacaacaac 2460
cacccactce 2520
caacaacgct 2580
catgtggcag 2640
caaatccaac 2700
agaaatctte 2760
atacaaagtt 2820
tcaggctegt 2880
cgaagctcag 2940
tgttctgget 3000
ctggatggaa 3060
agactcccag 3120
aaacctgtgg 3180
gatcgttggt 3240
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ggtctgatcg
gtgccttecta
gaaggtgcca
agtaggtgtc
gaagacaata
aattgacccg
ccetgtecac
agggctccge
agcccaccaa
taagtgcaga
aattttaagg
actcgctgeg
tacggttatc
aaaaggccag
ctgacgagca
aaagatacca
cgcttaccgg
cacgctgtag
aacccccecgt
cggtaagaca
ggtatgtagg
gaacagtatt
gctcttgatc
agattacgcg
acgctcagtg
tcttcaccta
agtaaacttg
gtctattteg
gtgaagaagg
tgagggagcc
tttgetttge

cagcaaaagt

gtctgegtat
gttgccagee
ctcecactgt
attctattct
gcaggcatgc
gttcctectg
gccectggtt
cttcaatccc
accaaaccta
gggagagaaa
ccatgattta
ctceggtegtt
cacagaatca
gaaccgtaaa
tcacaaaaat
ggcgttteee
atacctgtec
gtatcteagt
tcagccecgac
cgacttatecg
cggtgctaca
tggtatctge
cggcaaacaa
cagaaaaaaa
gaacgaaaac
gatcctttta
gtctgacagt
ttcatccata
tgttgctgac
acggttgatg
cacggaacgg

tcgatttatt

catctteget
atctgttgtt
cctttectaa
g9g99999tggg
tggggatgeg
ggccagaaag
cttagttcea
acccgctaaa
gcctccaaga
atgcctccaa
aggccatcat
cggectgegge
ggggataacg
aaggccgegt
cgacgctcaa
cctggaaget
geetttetee
teggtgtagg
cgctgegect
ccactggcag
gagttcttga
gctetgetga
accaccgectg
ggatctcaag
tcacgttaag
aattaaaaat
taccaatgct
gttgectgac
tcataccagg
agagctttgt
tctgegttgt

caacaaagcc

gttctgtcea
tgcececetece
taaaatgagg
gtggggcagg
gtgggctcta
aagcaggcac
gcecccactea
gtacttggag
gtgggaagaa
catgtgagga
ggccttaatce
gagcggtatc
caggaaagaa
tgctggegtt
gtcagaggtg
ccetegtgeg
cttcgggaag
tcgttegete
tatccggtaa
cagccactgg
agtggtggcce
agccagttac
gtagcggtgg
aagatccttt
ggattttggt
gaagttttaa
taatcagtga
tegggagagg
cctgaatecge
tgtaggtgga
cgggaagatg
gcecgtecegt
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tctgaggatc
ccgtgectte
aaattgcatc
acagcaaggg
tgggtaccca
atcccettet
taggacactc
cggtctctee
attaaagcaa
agtaatgaga
ttcegettece
agctcactca
catgtgagca
tttcecatagg
gcgaaacccg
ctctectgtt
cgtggcgett
caagctgggce
ctatcgtcett
taacaggatt
taactacggce
cttecggaaaa
tttttttgtt
gatcttttcet
catgagatta
atcaatctaa
ggcacctatc
ggggcgctga
cccatcatcce
ccagttggtg
cgtgatctga

caagtcagcg

PCT/US2005/025219
cagatctgct 3300
cttgaccctg 3360
gcattgtcetg 3420
ggaggattgg 3480
ggtgctgaag 3540
ctgtgacaca 3600
atagctcagg 3660
ctcecteate 3720
gataggctat 3780
gaaatcatag 3840
tegctecactg 3900
aaggcggtaa 3960
aaaggccagc 4020
ctcegeceec 4080
acaggactat 4140
ccgacccetgce 4200
tctcatagcet 4260
tgtgtgcacg 4320
gagtccaacc 4380
agcagagcga 4440
tacactagaa 4500
agagttggta 4560
tgcaagcagc 4620
acggggtctg 4680
tcaaaaagga 4740
agtatatatg 4800
tcagcgatct 4860
ggtctgcecte 4920
agccagaaag 4980
attttgaact 5040
tcetteaact 5100
taatgctcetg 5160
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ccagtgttac
ctgcaattta
tgaaggagaa
gattccgact
atcaagtgag
catttctttc
atcaaccaaa
gttaaaagga

atcaacaata

ggggatcgeca
cggaagaggc
ggcaacgcta
tcgatagatt
atcagcatcc
gctcataaca
tatattttta
ccccececat
atgtatttag
tgacgtctaa
gccetttegt
<210>
<211l>

<212>
<213>

12

DNA
<220>
<223>

<400> 12
tcgegegttt

cagcttgtet
ttggecgggtg
accatatgecg
ctattggcca
tccaacatta
ggggtcatta

ccegectgge

6312

aaccaattaa
ttcatatcag
aactcaccga
cgtccaacat
aaatcaccat
cagacttgtt
ccgttattca
caattacaaa
ttttcacctg
gtggtgagta
ataaattccg
cctttgeeat
gtcgecacctg
atgttggaat
cccettgtat
tcttgtgcaa
tattgaagca
aaaaataaac
gaaaccatta

o]

cggtgatgac
gtaagcggat
tcggggetgg
gtgtgaaata
ttgcatacgt
ccgecatgtt
gttcatagecce

tgaccgcceca

ccaattctga
gattatcaat
ggcagttcca
caatacaacc
gagtgacgac
caacaggcca
ttcgtgattyg
caggaatcga
aatcaggata
accatgcatc
tcagccagtt
gtttcagaaa
attgcccgac
ttaatcgegg
tactgtttat
tgtaacatca
tttatcaggg
aaataggggt

ttatcatgac

Artificial sequence

ggtgaaaacc
gccgggagea
cttaactatg
ccgcacagat
tgtatccata
gacattgatt
catatatgga

acgaccccceg

ttagaaaaac
accatatttt
taggatggca
tattaatttc
tgaatceggt
gccattacgc
cgcctgageg
atgcaaccgg
ttcttctaat
atcaggagta
tagtctgacc
caactctggce
attatcgega
cctcgagcaa
gtaagcagac
gagattttga
ttattgtcte
tcecgegeaca

attaacctat

plasmid CMV/R-gpl45dCFI (CBBB)

tctgacacat
gacaagcceg
cggcatcaga
gcgtaaggag
tcataatatg
attgactagt
gttccgegtt

cccattgacg
Page 38

tcatcgagca
tgaaaaagcc
agatcctggt
ccctegtecaa
gagaatggca
tcgtcatcaa
agacgaaata
cgcaggaaca
acctggaatg
cggataaaat
atctecatctg
gcatcgggct
gcccatttat
gacgtttcec
agttttattg
gacacaacgt
atgagcggat
tttccecgaa

aaaaataggc

gcagctceeg
tcagggcgeg
gcagattgta
aaaataccgc
tacatttata
tattaatagt
acataactta

tcaataatga

PCT/US2005/025219
tcaaatgaaa 5220
gtttctgtaa 5280
atcggtcetge 5340
aaataaggtt 5400
aaagcttatg 5460
aatcactcgc 5520
cgcgateget 5580
ctgeccagcge 5640
ctgttttece 5700
gcttgatggt 5760
taacatcatt 5820
tcccatacaa 5880
acccatataa 5940
gttgaatatg 6000
ttcatgatga 6060
ggctttecce 6120
acatatttga 6180
aagtgccacc 6240
gtatcacgag 6300

6311
gagacggtca 60
tcagcgggtg 120
ctgagagtgc 180
atcagattgg 240
ttggctcatg 300
aatcaattac 360
cggtaaatgg 420
cgtatgttce 480
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catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg
ctecgeecca
agctcgttta
tagaagacac
cgccttacct
ggtgcctceet
ctttgtccgg
accctgettg
gctgeegegce
ggtcttttet
atatcgccac
gtatcctggg
tttactacgg
ccaaagccta
acccgaacce
acgacatggt
cgtgcgttaa
acaacgttac
aaatccgtga
tgaaagaaaa
gcgtgatcac
cceccegecgg
gcaccaacgt
tgctgctgaa
acaacgccaa
ccaacaacaa

gcgagatcat

ccaataggga
gcagtacatc
tggccegect
atctacgtat
cgtggatage
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
gaggccgeca
gaactécgtc
cgctececttg
ctcaactcta
gcgccaccag
gcagtcaccg
catgcgtgtt
tttctggatg
tgttceggtt
cgaccgtgaa
gcaggaaatc
tgaccagatg
actgaccccg
caacgacatg
caaaaaacag
ccgtaacaac
ccaggccetge
cttecgecatce
gagcaccgtg
cggtagcctg
ggtgatcatc
cacccgcaag

cggcgacatc

ctttecattg
aagtgtatca
ggcattatgc
tagtcatcgc
ggtttgactc
ggcaccaaaa
tgggeggtag
agatcgectg
ccagcectcca
tccacgeegyg
cgcegtetag
gagcctacct
gttaacggtg
acataatagc
tcgtegacac
cgtggtatce
atcatcatct
tggaccgacg
gttcacaacg
gttctggaaa
cacgaagaca
ctgtgcgtta
aacaaagaaa
cagggttacg
tccaacaact
cccaaggtga
ctgaagtgca
cagtgcaccc
gccgaggagdg
gtgcagctga
agcatccaca

cgccaggcece

acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagacgccat
tcggetegea
ttgagtcgeg
gtaagtttag
agactcagcc
gagggcagtg
tgacagacta
gtgtgatcag
cgcgtaactg
gcegtgttgt
ctaaaaccac
tttgggctac
acgttaccga
tcatctecct
ccctgeactg
tecegtaactg
ctctgttcta
ccgaataqat
gcttcgagcee
aggacaagaa
acggcatceg
aggtggtgat
acgagagcgt
tcggcecccgg
actgcaacct
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gtggagtatt
acgccccecta
accttatggg
gtgatgcggt
ccaagtctee
tttccaaaat
tgggaggtct
ccacgectgtt
tctetectte
ttectgecegece
agctcaggtc
ggctctecac
tagtctgage
acagactgtt
atatcgeggce
gcegecagtgg
tggtaacatg
cctgttectge
ccacgcttge
aaacttcaac
gtgggaccag
caccaacgct
ctecetteaac
ccgteeggac
cctgatcaat
catccecceatce
gttcaacggc
cceegtggtg
ccgecageget
ggagatcaac

ccgegectte

gagccgegcece

PCT/US2005/025219
tacggtaaac 540
ttgacgtcaa 600
actttcctac 660
tttggcagta 720
accccattga 780
gtcgtaacaa 840
atataagcag 900
ttgaccteca 960
acgcgcecgce 1020
tcecegectgt 1080
gagaccgggc 1140
gctttgeetg 1200
agtactcgtt 1260
cctttecatg 1320
cgctcectagag 1380
tggatgtggg 1440
tgggttaccg 1500
gctteecgaca 1560
gttcegaccyg 1620
atgtggaaaa 1680
tcectgaaac 1740
accttcaaaa 1800
accaccaccg 1860
atcgttctge 1920
tgcaacacca 1980
cactactgcg 2040
aagggcccect 2100
agcacccagc 2160
aacttcgceccg 2220
tgcacccgce 2280
tacaccaccg 2340
aagtggaacg 2400
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acaccctgaa
tcaagcacag
aattcttcta
gcaacaacac
acatgtggca
gcagcagcaa
ccgaggtgtt
agtacaaggt
tccaggceeg
tcgaggccca
gcgtgetgge
tgacctggat
tcgaggagag
gggccagect
tcatgategt
gatccagatc
cttececttgac
catcgcattg
agggggagga
cccaggtget
ttctectgtga
actcatagct
ctcceteect
gcaagatagg
gagagaaatc
gactcgetge
atacggttat
caaaaggcca
cctgacgagce
taaagatacc
cecgettaceg
tcacgctgta

gaaccccecg

caagatcgtg
cagcggeggce
ctgcaacagce
cgtggagaac
ggaggtgggce
catcaccggce
ccgeectgge
ggtgaagatc
cctgetgetg
gcagcacctg
cgtggagegce
cgagtgggac
ccagaaccag
gtggaactgg
gggcggccetg
tgctgtgect
cctggaaggt
tctgagtagg
ttgggaagac
gaagaattga
cacaccctgt
caggagggct
catcagccca
ctattaagtg
atagaatttt
gctcggtegt
ccacagaatc
ggaaccgtaa
atcacaaaaa
aggcgtttec
gatacctgte
ggtatctcag

ttcagcececga

atcaagctgc
gaccccgaga
acccagctgt
aacaccatca
cgcgecatgt
ctgctgctga
ggcggcegaca
gageccectgg
agcggcatcg
ctgcagctga
tacctgegeg
cgcgagatca
caggagaaga
ttcgacatca
atcggectge
tctagttgee
gccactcececca
tgtcattcta
aatagcaggc
cceggttect
ccacgcceect
ccgcectteaa
ccaaaccaaa
cagagggaga
aaggccatca
tcggetgegg
aggggataac
aaaggccgcg
tcgacgetca
ccetggaage
cgectttete
ttecggtgtag

cecgetgegec

gcgagcagtt
tcgtgaccca
ttaattccac
ccctgeectg
acgcccecece
ccecgegacgg
tgcgcgacaa
gcgtggccecce
tgcagcagca
ccgtgtgggg
accagcagct
acaactacac
acgagcagga
ccaagtggct
gcatcgtgtt
agccatctgt
ctgtccttte
ttctggggag
atgctgggga

cectgggecag

ggttcttagt
tcececaccege
cctagectcece
gaaaatgcct
tggccttaat
cgagcggtat
gcaggaaaga
ttgctggcegt
agtcagaggt
tcectegtge
cecttegggaa
gtcgttcget

ttatccggta
Page 40

cggcaacaag
cagcttcaac
atggaacgtg
ccgcatcaag
catccgegge
cggccccgag
ctggcgcage
caccaaggcc
gaacaacctg
catcaagcag
cctcaagatce
cagcatcatc
gctgetggag
gtggtacatc
cagcgtgetg
tgtttgccce
ctaataaaat
tggggtggag
tgeggtggge
aaagaagcag
tccageccca
taaagtactt
aagagtggga
ccaacatgtg
ctteegettce
cagctcactce
acatgtgagc
ttttccatag
ggcgaaaccc
gctctecetgt
gegtggeget
ccaagctggg

actatcgtct

PCT/US2005/025219
accatcgtgt 2460
tgcggecggceg 2520
accgaggaga 2580
cagatcatca 2640
cagatccget 2700
gacaacaaga 2760
gagctgtaca 2820
aagcttaccg 2880
ctgegegeca 2940
ctgcaggccee 3000
tgggacaaca 3060
tacagcctga 3120
ctggacaagt 3180
aagatcttca 3240
agcatctgag 3300
tceececgtge 3360
gaggaaattg 3420
caggacagca 3480
tctatgggta 3540
gcacatccce 3600
ctecataggac 3660
ggagcggtet 3720
agaaattaaa 3780
aggaagtaat 3840
ctcgeteact 3900
aaaggcggta 3960
aaaaggccag 4020
gctcegecee 4080
gacaggacta 4140
tecgaccctg 4200
ttctecatage 4260
ctgtgtgeac 4320
tgagtccaac 4380
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ccggtaagac
aggtatgtag
agaacagtat
agctcttgat
cagattacgc
gacgctcagt
atcttcacct
gagtaaactt
tgtctatttc
cgtgaagaag
gtgagggagc
ttttgetttg
tcagcaaaag
gccagtgtta
actgcaattt
atgaaggaga
cgatteccgac
tatcaagtga
gcatttcttt
catcaaccaa
tgttaaaagg
catcaacaat
cggggatcge
tcggaagagg
tggcaacgct
atcgatagat
aatcagcatc
ggctcataac
atatattttt
ccceccecca
aatgtattta

ctgacgtcta

acgacttatc
gcggtgetac
ttggtatctg
ccggcaaaca
gcagaaaaaa
ggaacgaaaa
agatcctttt
ggtctgacag
gttcatccat
gtgttgctga
cacggttgat
ccacggaacg
ttcgatttat
caaccaatta
attcatatca
aaactcaccg
tegtccaaca
gaaatcacca
ccagacttgt
accgttatte
acaattacaa
attttcacct
agtggtgagt
cataaattcc
acctttgcceca
tgtcgecacct
catgttggaa
accccecttgta
atcttgtgceca
ttattgaagc
gaaaaataaa

agaaaccatt

gccactggcea
agagttcttg
cgctetgetg
aaccaccgct
aggatctcaa
ctcacgttaa
aaattaaaaa
ttaccaatgc
agttgcctga
ctcataccag
gagagctttg
gtctgegttg
tcaacaaagc
accaattctg
ggattatcaa
aggcagttce
tcaatacaac
tgagtgacga
tcaacaggcc
attcgtgatt
acaggaatcg
gaatcaggat
aaccatgcat
gtcagccagt
tgtttcagaa
gattgccecga
tttaatcgcg
ttactgttta
atgtaacatc
atttatcagg
caaatagggg

attatcatga

gcagccactg
aagtggtggc
aagccagtta
ggtagcggtg
gaagatcctt
gggattttgg
tgaagtttta
ttaatcagtg
ctecggggggg
gcctgaatcg
ttgtaggtgg
tcgggaagat
cgecgteeceg
attagaaaaa
taccatattt
ataggatggc
ctattaattt
ctgaatccgg
agccattacg
gcgectgage
aatgcaaccg
attcttctaa
catcaggagt
ttagtctgac
acaactctgg
cattatcgcg
gcctegagea
tgtaagcaga
agagattttg
gttattgtct
ttcecgegeac
cattaaccta
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gtaacaggat
ctaactacgg
cctteggaaa
gtttttttgt
tgatcttttc
tcatgagatt
aatcaatcta
aggcacctat
gggggcgetg
cccecatcatce
accagttggt
gcgtgatctg
tcaagtcagce
ctcatcgagce
ttgaaaaagc
aagatcctgg
ccectegtea
tgagaatggc
ctegteatca
gagacgaaat
gecgcaggaac
tacctggaat
acggataaaa
catctcatct
cgcatcggge
agcccattta
agacgtttce
cagttttatt
agacacaacg
catgagcgga
atttcccega

taaaaatagg

PCT/US2005/025219
tagcagagcg 4440
ctacactaga 4500
aagagttggt 4560
ttgcaagcag 4620
tacggggtct 4680
atcaaaaagg 4740
aagtatatat 4800
ctcagcgatc 4860
aggtctgect 4920
cagccagaaa 4980
gattttgaac 5040
atccttcaac 5100
gtaatgctct 5160
atcaaatgaa 5220
cgtttctgta 5280
tatcggtctg 5340
aaaataaggt 5400
aaaagcttat 5460
aaatcactcg 5520
acgcgatcege 5580
actgccagceg 5640
gctgttttec 5700
tgcttgatgg 5760
gtaacatcat 5820
ttceccataca 5880
tacccatata 5940
cgttgaatat 6000
gttcatgatg 6060
tggctttcece 6120
tacatatttg 6180
aaagtgccac 6240
cgtatcacga 6300
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ggccettteg te

<210> 13

<211> 6295

<212> DNA

<213> Artificial sequence

<220>

<223> plasmid CMV/R-gpl45dCFI (CBCC)
<400> 13

tegegegttt cggtgatgac ggtgaaaacc

cagcttgtct gtaagcggat gccgggagca

cttaactatg

ttggegggtg tcggggetgg

accatatgcg gtgtgaaata ccgcacagat

ctattggcca ttgcatacgt tgtatceata

tccaacatta ccgccatgtt gacattgatt

ggggtcatta gttcatagcc catatatgga

cccgectgge tgacegecca acgacccecyg

catagtaacg ccaataggga ctttccattg

tgcccacttg gcagtacatc aagtgtatca

tgacggtaaa tggcccgecet ggecattatge

ttggcagtac atctacgtat tagtcatcgc

catcaatggg cgtggatagc ggtttgactc

cgtcaatggg agtttgtttt ggcaccaaaa

cteccgecececa ttgacgcaaa

tgggcggtag

agctegttta gtgaaccgte agatcgectg

tagaagacac ccagcctcca

cgggaccgat

cgecectacct gaggccgcca tccacgccgg

ggtgcctecet gaactgegtce cgecgtctag

ctttgtcecgg cgctcecttg gagectacct

accctgettg ctcaactcta gttaacggtg

gctgecegege gecgccaccag acataatagce

ggtcttttet gcagtcaccg tcgtcgacac

atatcgccac catgcgtgtt cgtggtatce

gtatcetggg tttctggatg atcatcatct

tttactacgg tgttceggtt tggaccgacg

ccaaagccta cgaccgtgaa gttcacaacg

tctgacacat
gacaagcccg
cggcatcaga
gcgtaaggag
tcataatatg
attgactagt
gttecgegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagacgccat
teggetegea
ttgagtegeg
gtaagtttaa
agactcagcc
gagggcagtg
tgacagacta
gtgtgatcag
cgcgtaactg
gcegtgttgt
ctaaaaccac

tttgggctac
Page 42

gcagctceccg
tcagggegeg
gcagattgta
aaaataccgc
tacatttata
tattaatagt
acataactta
tcaataatga
gtggagtatt
acgcceccta
accttatggg
gtgatgeggt

ccaagtctcc

tttccaaaat,

tgggaggtct
ccacgctgtt
tctetectte
ttetgeegece
agctcaggtce
ggctctccac
tagtetgage
acagactgtt
atatcgegge
gcegeagtgg
tggtaacatg
cctgttetge

ccacgettge

PCT/US2005/025219

gagacggtca
tcagcgggtg
ctgagagtgce
atcagattgg
ttggctcatg
aatcaattac
cggtaaatgg
cgtatgttcece
tacggtaaac
ttgacgtcaa
actttcctac
tttggcagta
accccecattga
gtcgtaacaa
atataagcag
ttgacctcca
acgcgeccge
tcecegecetgt
gagaccggge
gctttgectg
agtactecgtt
cctttecatg
cgctctagag
tggatgtggg
tgggttaccg
gcttecgaca

gtteccgaccg

6312

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620
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acccgaacce
acgacatggt
cgtgegttaa
acaacgttac
aaatccgtga
tgaaagaaaa
gegtgatcac
ccceecgecgg
gcaccaacgt
tgctgcectgaa
acaacgccaa
ccaacaacaa
gcgagatcat
acaccctgaa
tcaagcacag
aattcttcta
tecacecctgee
tgtacgctce
tggttcgtga
acatgaaaga
tgggtatcge
tcgttcagca
tgaccgtttg
aagaccagca
ccaactacac
acgaaaaaga
ccaactggct
gtatcatctt
agccatctgt
ctgtccttte
ttctgggggg

atgctgggga

gcaggaaatc
tgaccagatg
actgaccccg
caacgacatg
caaaaaacag
ccgtaacaac
ccaggcctge
cttcgecatce
gagcaccgtg
cggtagcctg
ggtgatcatc
cacccgcaag
cggcgacatce
caagatcgtg
cagcggcggce
ctgcaacacc
gtgcecgtatc
gccgatceget
cggtggtgaa
caactggcgt
tcecgaccggt
gcagtccaac
gggtatcaaa
gctcgagatc
cgacaccatc
cctgetgget
gtggtacatc
cgctgttctg
tgtttgccecce

ctaataaaat

tggggtgggg

tgeggtgggce

gttctggaaa
cacgaagaca
ctgtgegtta
aacaaagaaa
cagggttacg
tccaacaact
cccaaggtga
ctgaagtgca
cagtgcacce
gccgaggagy
gtgcagctga
agcatccaca
cgccaggece
atcaagctge
gaccccgaga
acccgtetgt
aaacagatca
ggtaacatca
gacaacaaaa
tccgaactgt
gctaagctta
ctgctgegtg
cagctgcaga
tggaacaaca
taccgtetge
ctggactcct
aaaatcttca
tccatctgag
tcceceegtge
gaggaaattg
caggacagca

tctatgggta

acgttaccga
tcatctcect
ccctgeactg
tccgtaactg
ctctgttcecta
ccgaatacat
gcttcgagece
aggacaagaa
acggcatccg
aggtggtgat
acgagagcgt
tcggccecegg
actgcaacct
gcgageagtt
tcgtgaccea
tcaacaacaa
tcaacatgtg
cctgcaaatce
ccgaagaaat
acaaatacaa
ccgttecagge
ctatcgaagc
ccegtgttet
tgacctggat
tggaagactc
ggaaaaacct
tcatgatcgt
gatccagatc
cttecttgac
catcgcattg
agggggagga
ceccaggtgcet

Page 43

aaacttcaac
gtgggaccag
caccaacgct
ctcecttcaac
ccgteceggac
cctgatcaat
catccccatce
gttcaacggce
ccecgtggtg
ccgcagegcet
ggagatcaac
ccgegectte
gagccgegcec
cggcaacaag
cagcttcaac
cgctaccgaa
gcagggtgtt
caacatcacc
cttecegteeg
agttatcgaa
tcgtcagetg
tcagcagecac
ggctatcgaa
ggaatgggac
ccagacccag
gtggtcctgg
tggtggtctg
tgctgtgect
cctggaaggt
tctgagtagg
ttgggaagac

gaagaattga

PCT/US2005/025219
atgtggaaaa 1680
tecectgaaac 1740
accttcaaaa 1800
accaccaccg 1860
atcgttctge 1920
tgcaacacca 1980
cactactgcg 2040
aagggccect 2100
agcacccagc 2160
aacttcgecg 2220
tgcacccgec 2280
tacaccaccg 2340
aagtggaacg 2400
accatcgtgt 2460
tgecggecggcg 2520
gacgaaacca 2580
ggtecgtgceta 2640
ggtctgetge 2700
ggtggtggta 2760
ctgaaaccgc 2820
ctgtcctececa 2880
atgctgcagce 2940
cgttacctga 3000
cgtgaaatct 3060
caggaaaaaa 3120
ttcgacatct 3180
atcggtctge 3240
tctagttgce 3300
gccactccea 3360
tgtcattcta 3420
aatagcaggc 3480
cceggttect 3540
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cctgggeccag
ggttcttagt
tcccacecege
cctagectec
gaaaatgcct
tttaaggcca
cgtteggetg
atcaggggat
taaaaaggcc
aaatcgacgc
tcecceetgga
gtccgeettt
cagtteggtg
cgaccgcetge
atcgccactg
tacagagttc
ctgecgetetg
acaaaccacc
aaaaggatct
aaactcacgt
tttaaattaa
cagttaccaa
catagttgcc
tgactcatac
gatgagagct
acggtctgeg
tattcaacaa
ttaaccaatt
tcaggattat
ccgaggcagt
acatcaatac
ccatgagtga

tgttcaacag

aaagaagcag
tcecagececa
taaagtactt
aagagtggga
ccaacatgtg
tcatggccett
cggcgagegg
aacgcaggaa
gegttgetgg
tcaagtcaga
agctcecteg
ctececttegg
taggtecgtte
gecttateceg
gcagcagcca
ttgaagtggt
ctgaagccag
getggtageg
caagaagatc
taagggattt
aaatgaagtt
tgcttaatca
tgactcgggg
caggcctgaa
ttgttgtagg
ttgtcgggaa
agccgeegte
ctgattagaa
caataccata
tcecataggat
aacctattaa
cgactgaatc

gccagccatt

gcacatcccce
ctcataggac
ggagcggtcet
agaaattaaa
aggaagtaat
aatcttecge
tatcagctca
agaacatgtg
cgtttttcea
ggtggcgaaa
tgcgetcetcec
gaagcgtgge
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttecgg
gtggtttttt
ctttgatcett
tggtcatgag
ttaaatcaat
gtgaggcacc
ggggggggcyg
tcgeeccatce
tggaccagtt
gatgcgtgat
cecgteaagtce
aaactcatcg
tttttgaaaa
ggcaagatcc
ttteececteg
cggtgagaat

acgctcegtca

ttctetgtga
actcatagct
cteccectecect
gcaagatagg
gagagaaatc
ttecctegete
ctcaaaggcg
agcaaaaggc
taggctccge
cccgacagga
tgtteccgacc
gctttcteat
gggctgtgtg
tcttgagtecce
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacgggg
attatcaaaa
ctaaagtata
tatctcageg
ctgaggtetg
atccagccag
ggtgattttg
ctgatccttc
agcgtaatgce
agcatcaaat
agccgtttct
tggtatcggt
tcaaaaataa
ggcaaaagct

tcaaaatcac
Page 44

cacaccctgt
caggagggct
catcagccca
ctattaagtg
atagaatttt
actgactcgce
gtaatacggt
cagcaaaagd
cccectgacg
ctataaagat
ctgcecgetta
agctcacgcet
cacgaaccce
aacccggtaa
gcgaggtatg
agaagaacag
ggtagctctt
cagcagatta
tctgacgcete
aggatcttca
tatgagtaaa
atctgtctat
cctegtgaag
aaagtgaggg
aacttttget
aactcagcaa
tctgeccagtg
gaaactgcaa
gtaatgaagg
ctgcgattcc
ggttatcaag
tatgcatttc

tcgcatcaac

PCT/US2005/025219
ccacgccect 3600
ccgecttecaa 3660
ccaaaccaaa 3720
cagagggaga 3780
aaggccatga 3840
tgcgeteggt 3900
tatccacaga 3960
ccaggaaccyg 4020
agcatcacaa 4080
accaggegtt 4140
ccggatacct 4200
gtaggtatct 4260
cegtteagece 4320
gacacgactt 4380
taggcggtgc 4440
tatttggtat 4500
gatceggcaa 4560
cgcgcagaaa — 4620
agtggaacga 4680
cctagatccect 4740
cttggtctga 4800
ttegttcate 4860
aaggtgttge 4920
agccacggtt 4980
ttgccacgga 5040
aagttcgatt 5100
ttacaaccaa 5160
tttattcata 5220
agaaaactca 5280
gactcgtcca 5340
tgagaaatca 5400
tttccagact 5460
caaaccgtta 5520
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ttcattcgtg
caaacaggaa
cctgaatcag
agtaaccatg
tcecgtcagee
ccatgtttca
cctgattgee
gaatttaate
gtattactgt
gcaatgtaac
agcatttatc
aaacaaatag
attattatca
<210>
<211>

<212>
<213>

14

DNA
<220>
<223>

<400> 14
tcgegegttt

cagcttgtct
ttggcggatg
accatatgcg
ctattggecceca
tccaacatta
ggggtcatta
ccegectgge
catagtaacg
tgceccacttg
tgacggtaaa
ttggcagtac
catcaatggg

cgtcaatggg

6325

attgcgcecetg
tcgaatgcaa
gatattcecttc
catcatcagg
agtttagtct
gaaacaactc
cgacattatce
gcggectcega
ttatgtaagc
atcagagatt
agggttattg
gggtteegeg

tgacattaac

cggtgatgac
gtaagcggat
tcggggetag
gtgtgaaata
ttgecatacgt
ccgecatgtt
gttcatagce
tgaccgccca
ccaataggga
gcagtacatc
tggcccgecet
atctacgtat
cgtggatagce

agtttgtttt

agcgagacga
ccggegeagg
taatacctgg
agtacggata
gaccatctca
tggcgcateg
gcgageccat
gcaagacgtt
agacagtttt
ttgagacaca
tctecatgage
cacatttccc

ctataaaaat

Artificial sequence

ggtgaaaacc
gccgggagea
cttaactatg
ccgcacagat
tgtatccata
gacattgatt
catatatgga
acgacccccg
ctttececattg
aagtgtatca
ggcattatge
tagtcatcge
ggtttgactc

ggcaccaaaa

aatacgcgat
aacactgcca
aatgctgttt
aaatgcttga
tctgtaacat
ggcttceccat
ttatacccat
tccegttgaa
attgttcatg
acgtggcttt
ggatacatat
cgaaaagtgc

aggcgtatca

plasmid CMV/R-gpl45dCFI (CCBC)

tctgacacat
gacaagcccg
cggcatcaga
gcgtaaggag
tcataatatg
attgactagt
gttcegegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac

Page 45

cgctgttaaa
gcgcatcaac
tcceggggat
tggtcggaag
cattggcaac
acaatcgata
ataaatcagc
tatggctcat
atgatatatt
cceceeeeecece
ttgaatgtat
cacctgacgt

cgaggccctt

gcagcteeceg
tcagggcgeg
gcagattgta
aaaataccgc
tacatttata
tattaatagt
acataactta
tcaataatga
gtggagtatt
acgccceecta
accttatggg
gtgatgcggt
ccaagtctce

tttccaaaat

PCT/US2005/025219
aggacaatta 5580
aatattttca 5640
cgcagtggtg 5700
aggcataaat 5760
gctacctttg 5820
gattgtcgea 5880
atccatgttg 5940
aacacccctt 6000
tttatcttgt 6060
ccattattga 6120
ttagaaaaat 6180
ctaagaaacc 6240
tcgte 6295
gagacggtca 60
tcagecgggtg 120
ctgagagtge 180
atcagattgg 240
ttggctceatg 300
aatcaattac 360
cggtaaatgg 420
cgtatgttce 480
tacggtaaac 540
ttgacgtcaa 600
actttcctac 660
tttggcagta 720
accccattga 780
gtcgtaacaa 840
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ctccgeecca
agctcgttta
tagaagacac
cgccctacct
ggtgcctect
ctttgtececgg
accetgettg
gctgecgege
ggtcttttct
atatcgccac
gtatcctggg
tttactacgg
ccaaagccta
acccgaacce
acgacatggt
cgtgegttaa
acaacgttac
aaatccgtga
tgaaagaaaa
ccaccatcac
cteecggetgg
gcaacaacgt
tgctgctgaa
acaacgttaa
cgaacaacaa
gtgacatcat
aaaccctgaa
aattegetee
gtgaattctt
agagcaacaa
tcaacatgtg
gctgcagcag

agaccgaggt

ttgacgcaaa
gtgaaccgtce
cgggaccgat
gaggccgceca
gaactgcgtc
cgctceettg
ctcaactcta
gcgccaccag
gcagtcaccg
catgcgtgtt
tttctggatg
tgttecggtt
cgaccgtgaa
gcaggaaatc
tgaccagatg
actgaccceg
caacgacatg
caaaaaacag
ccgtaacaac
ccaggcttge
ttacgctatce
tteccaccgtt
cggttcectg
aaccatcatce
cacccgtaaa
cggtgacatc
acgtgttaaa
gtccteeggt
ctactgcaac
caccgtggag
gcaggaggtg
caacatcacc

gttcegecect

tgggcggtag
agatcgcctg
ccagcctcca
tccacgeegg
cgecegtcetag
gagcctacct
gttaacggtg
acataatagc
tcgtegacac
cgtggtatcc
atcatcatct
tggaccgacg
gttcacaacg
gttctggaaa
cacgaagaca
ctgtgcgtta
aacaaagaaa
cagggttacg
tccaacaact
ccgaaagtta
ctgaaatgca
cagtgcaccc
gctgaaaaag
gttcacctga
teccatgegta
cgtcaggett
gaaaaactgc
ggtgacctgg
agcacccagc
aacaacacca
ggccgcgeca
ggcctgetge

ggcggcggceg

gcgtgtacgg
gagacgccat
tcggetegea
ttgagtcgeg
gtaagtttaa
agactcagcc
gagggcagtg
tgacagacta
gtgtgatcag
cgcgtaactg
gcegtgttgt
ctaaaaccac
tttgggctac
acgttaccga
tecatctecct
ccetgecactg
tcegtaactg
ctctgttcta
ccgaatacat
acttcgaccc
acaacaaaac
atggtatcaa
aaatcatcat
acaaatccgt
tcggteeggg
actgcaacat
aggaaaacta
aaatcaccac
tgtttaattc
tcaccctgec
tgtacgeccce
tgacccgega

acatgcgcga
Page 46

tgggaggtct

ccacgctgtt
tctetectte
ttectgeegece
agctcaggtc
ggctctccac
tagtctgagc
acagactgtt
atatcgecggce
gccgeagtgg
tggtaacatg
cctgttetge
ccacgcttge
aaacttcaac
gtgggaccag
caccaacgct
ctcctteaac
ccgtecggac
cctgatecaat
gatccecgatce
cttcteceggt
accggttgtt
ccgttecgaa
tgaaatcgtt
tcagacctte
cteeggttec
caacaacaac
ccactcecttce
cacatggaac
ctgcegeate
cceceatcege

cggeggeccc

caactggcgce

PCT/US2005/025219

atataagcag
ttgacctcca
acgcgcccge
teceegectgt
gagaccggge
getttgectg
agtactcgtt
ccttteecatg
cgctetagag
tggatgtggg
tgggttaccg
gcttecgaca
gttcecgaceg
atgtggaaaa
tccetgaaac
accttcaaaa
accaccaccg
atcgttetge
tgcaacgcett
cactactgeg
aaaggtccgt
tccacccage
aacctgaccg
tgcaccecgte
tacgctacceg
aaatggaacg
aaaaccatca
aactgcegtg
gtgaccgagg
aagcagatca
ggccagatcc
gaggacaaca

agcgagctgt

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820
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acaagtacaa
ccgttcagge
ctatcgaagce
ccegtgttet
tgacctggat
tggaagactc
ggaaaaacct
tcatgatcgt
gatccagatc
cttcecttgac
catcgcattg
agggggagga
cccaggtget
ttctetgtga
actcatagct
ctecectecect
gcaagatagg
gagagaaatc
ttcctegete
ctcaaaggcg
agcaaaaggc
taggctcege
cccgacagga
tgttecgace
gctttctcat
gggctgtgtg
tettgagtce
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag

ttctacgggg

ggtggtgaag
tcgteagetg
tcagcagcac
ggctatcgaa
ggaatgggac
ccagacccag
gtggtcctgyg
tggtggtetg
tgctgtgeet
cctggaaggt
tctgagtagg
ttgggaagac
gaagaattga
cacaccctgt
caggagggct
catcagccca
ctattaagtg
atagaatttt
actgactecgce
gtaatacggt
cagcaaaadg
cccectgacg
ctataaagat
ctgcegetta
agctcacgcet
cacgaacccc
aacccggtaa
gcgaggtatg
agaagaacag
ggtagctctt
cagcagatta

tctgacgcete

atcgagccce
ctgtccteca
atgctgcage
cgttacctga
cgtgaaatct
caggaaaaaa
ttcgacatct
atcggtetge
tctagttgce
gccactccca
tgtcattcta
aatagcaggc
cccggttect
ccacgccect
ccgcecttcaa
ccaaaccaaa
cagagggaga
aaggccatga
tgcgeteggt
tatccacaga
ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgttecagece
gacacgactt
taggcggtge
tatttggtat
gatccggcaa
cgcgcagaaa

agtggaacga

tgggcgtgge
tegttcagea
tgaccgtttg
aagaccagca
ccaactacac
acgaaaaaga
ccaactggct
gtatcatctt
agccatetgt
ctgtccecttte
ttctgggggag
atgetgggga
cctgggccag
ggttcttagt
tcccaccege
cctagectce
gaaaatgecct
tttaaggcca
cgtteggetg
atcaggggat
taaaaaggcc
aaatcgacge
tcceectgga
gtccgeettt
cagttcggtg
cgaccgetge
atcgececactg
tacagagttc
ctgcgetcetg
acaaaccacc
aaaaggatct
aaactcacgt
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ccccaccaag
gcagtccaac
gggtatcaaa
gctecgagate
cgacaccatc
cctgetgget
gtggtacatc
cgctgttcectg
tgtttgccce
ctaataaaat
tggggtggag
tgeggtggge
aaagaagcag
tcecagcccca
taaagtactt
aagagtggga
ccaacatgtg
tecatggceett
cggcgagegg
aacgcaggaa
gegttgetgg
tcaagtcaga
agctecccteg
ctceecttegg
taggtcgttc
gcettateceg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtageg
caagaagatc

taagggattt

PCT/US2005/025219
gccaagctta 2880
ctgctgegtg 2940
cagctgcaga 3000
tggaacaaca 3060
taccgtetge 3120
ctggactcct 3180
aaaatcttca 3240
tcecatctgag 3300
tcceecegtge 3360
gaggaaattg 3420
caggacagca 3480
tctatgggta 3540
gcacatccecce 3600
ctcataggac 3660
ggagcggtcet 3720
agaaattaaa 3780
aggaagtaat 3840
aatcttecge 3900
tatcagctca 3960
agaacatgtg 4020
cgtttttcca 4080
ggtggcgaaa 4140
tgcgctcetec 4200
gaagcgtgge 4260
gctccaaget 4320
gtaactatcg 4380
ctggtaacag 4440
ggcctaacta 4500
ttaccttegg 4560
gtggtttttt 4620
ctttgatctt 4680
tggtcatgag 4740
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attatcaaaa
ctaaagtata
tatctcageg
ctgaggtctg
atccagccag
ggtgattttg
ctgatcctte
agcgtaatgce
agcatcaaat
agccgtttcet
tggtatcggt
tcaaaaataa
ggcaaaagct
tcaaaatcac
aatacgcgat
aacactgcca
aatgctgttt
aaatgcttga
tctgtaacat
ggcttcccat
ttatacccat
tcccgttgaa
attgttcatg
acgtggcettt
ggatacatat
cgaaaagtgc
aggcgtatca
<210>
<211>

<212>
<213>

15
6318
DNA

<220>

<223>

<400> 15

aggatcttca
tatgagtaaa
atctgtctat
cctegtgaag
aaagtgaggg
aacttttgct
aactcagcaa
tetgecagtg
gaaactgcaa
gtaatgaagg
ctgcgattec
ggttatcaag
tatgcattte
tcgcecatcaac
cgctgttaaa
gcgcatcaac
tcececggggat
tggtcggaag
cattggcaac
acaatcgata
ataaatcagce
tatggctcat
atgatatatt
cceceeeceec
ttgaatgtat
cacctgacgt

cgaggcectt

cctagatcet
cttggtctga
ttecgtteate
aaggtgttgc
agccacggtt
ttgeccacgga
aagttcgatt
ttacaaccaa
tttattcata
agaaaactca
gactcgtecca
tgagaaatca
tttccagact
caaaccgtta
aggacaatta
aatattttca
cgcagtggtg
aggcataaat
gctacctttg
gattgtcgca
atccatgttg
aacacccctt
tttatcttgt
ccattattga
ttagaaaaat
ctaagaaacc

tcgte

Artificial sequence

tttaaattaa
cagttaccaa
catagttgce
tgactcatac
gatgagagct
acggtectgeg
tattcaacaa
ttaaccaatt
tcaggattat
ccgaggcagt
acatcaatac
ccatgagtga
tgttcaacag
ttcattegtg
caaacaggaa
cctgaatcag
agtaaccatg
tcegtcagece
ccatgtttca
cctgattgece
gaatttaatc
gtattactgt
gcaatgtaac
agcatttatc
aaacaaatag

attattatca

plasmid CMV/Rgp-145dCFI (CN54)

aaatgaagtt
tgcttaatca
tgactcgggg
caggcctgaa
ttgttgtagg
ttgtcgggaa
agccgecgte
ctgattagaa
caataccata
tcecataggat
aacctattaa
cgactgaatc
gcecagcecatt
attgcgcectg
tcgaatgcaa
gatattctte
catcatcagg
agtttagtct
gaaacaactc
cgacattatc
gcggectega
ttatgtaagce
atcagagatt
agggttattg

gggttccgeg

tgacattaac

PCT/US2005/025219
ttaaatcaat 4800
gtgaggcacc 4860
ggggggggcg 4920
tcgeeccate 4980
tggaccagtt 5040
gatgcgtgat 5100
ccgtcaagtce 5160
aaactcatcg 5220
tttttgaaaa 5280
ggcaagatcc 5340
tttcececteg 5400
cggtgagaat 5460
acgctegtca 5520
agcgagacga 5580
ccggegcagg 5640
taatacctgg 5700
agtacggata 5760
gaccatctca 5820
tggcgecatceg 5880
gcgageccat 5940
gcaagacgtt 6000
agacagtttt 6060
ttgagacaca 6120
tctcatgage 6180
cacattteccc 6240
ctataaaaat 6300

6325

tecgegegttt cggtgatgac ggtgaaaacc tctgacacat gecagctecccg gagacggtca

Page 48

60
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cagcttgtct
ttggcgggtyg
accatatgcg
ctattggcca
tccaacatta
ggggtcatta
cccgectgge
catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg
ctcegeccca
agctcgttta
tagaagacac
cgecettacct
ggtgcctect
ctttgtcegg
accctgettg
gctgeegegce
ggtcttttct
atatecgacac
aggcccaggce
gcgccaccac
acgtgtgggc
agaacgtgac
acgtcatcag
tgaccctgga
acgagagcat
ggaagcagac

actacagcga

gtaagcggat
tcggggetgg
gtgtgaaata
ttgcatacgt
ccgccatgtt
gttcatagecce
tgaccgceca
ccaataggga
gcagtacatc
tggceccgecet
atctacgtat
cgtggatage
agtttgtttt
ttgacgcaaa
gtgaaccgte
cgggaccgat
gaggccgcca
gaactacgtc
cgcteceettg
ctcaactcta
gcgccaccag
gcagtcaccg
catggacagg
cagtgggcaac
caccctgtte
cacccacgcc
cgagaacttc
cctgtgggac
gtgcaggaac
gaaggagatg
cgtgtacgcce

gaacagcagc

gcegggagea
cttaactatg
ccgcacagat
tgtatccata
gacattgatt
catatatgga
acgacccccg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcgc
ggtttgacte
ggcaccaaaa
tgggeggtag
agatcgcetg
ccagccteca
tccacgeecgg
cgecgtcetag
gagcctacct
gttaacggtg
acataatagc
tegtcgacac
gccaagetge
ctgtgggtga
tgcgeccageg
tgegtgeecg
aacatgtgga
cagagcctga
gtgagcagca
aagaactgca
ctgttctaca

gagtactaca

gacaagccceg
cggcatcaga
gcgtaaggag
tcataatatg
attgactagt
gttcecgegtt
ccecattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagacgccat
tcggetecgea
ttgagtcgeg
gtaagtttag
agactcagcc
gagggcagtg
tgacagacta
gtgtgatcag
tgctgctget
ccgtgtacta
acgccaaggc
ccgaccccaa
agaacgagat
agcectgegt
acagcaacga
gcttcaacge
ggctggacat
ggctgatcaa
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tcagggcgeg
gcagattgta
aaaataccgc
tacatttata
tattaatagt
acataactta
tcaataatga
gtggagtatt
acgcccccta
accttatggg
gtgatgcggt
ccaagtctce
tttccaaaat
tgggaggtet
ccacgctgtt
tctetectte
ttetgeegece
agctcaggtc
ggctctccac
tagtctgagce
acagactgtt
atatcgeggce
gctgctgetg
cggegtgecce
ctacgacacce
cccccaggag
ggtgaaccag
gaagctgacc
cacctaccac
caccaccgtg
cgtgcecectg

ctgcaacacc

PCT/US2005/025219
tcagcggatyg 120
ctgagagtgc 180
atcagattgg 240
ttggctcatg 300
aatcaattac 360
cggtaaatgg 420
cgtatgttcc 480
tacggtaaac 540
ttgacgtcaa 600
actttecctac 660
tttggcagta 720
accccattga 780
gtcgtaacaa 840
atataagcag 900
ttgacctcca 960
acgcgeccge 1020
tceegecetgt 1080
gagaccgggc 1140
gctttgeetg 1200
agtactcgtt 1260
ccttteecatg 1320
cgctectagag 1380
ctgctgeecce 1440
gtgtggaagg 1500
gaggtgcaca 1560
atggtgctgg 1620
atgcaggagg 1680
ccectgtgeg 1740
gagacctacc 1800
gtgagggaca 1860
accaagaaga 1920
agcgccatca 1980
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cccaggectg
gctacgccat
tgagcaccgt
acggcagcct
aaaccatcat
acaccaggaa
teggcgacat
agagggtgag
gcagcggcgy
actgcaacac
gcagcagcat
tgggcaggge
ccggectget
ccggcggcgg
agatcaagcc
tgctgagegg
acctgctgea
agaggtacct
acaaggagat
agcaggagag
ggttcgacat
tgatcggect
actgaggatc
ccgtgectte
aaattgcatc
acagcaaggg
tgggtaccca
atccecettcet
taggacactc
cggtcetcectece
attaaagcaa
agtaatgaga

ctcactgact

ccecaaggtg
cctgaagtge
gcagtgcace
ggecgagggce
cgtgcacctg
gagcatcagg
caggcaggcc
caagaagctg
cgacctggag
cagcggcctg
catcaccatc
catgtacgcc
gctggtgagg
cgacatgagg
cctgggegtyg
catcgtgcag
gctgaccgtg
gaaggaccag
cagcaactac
gaacgagaag
caccaactgg
gaggatcatc
cagatctgcet
cttgaccctg
gcattgtctg
ggaggattgg
ggtgctgaag
ctgtgacaca
atagctcagg
ctecccteate
gataggctat
gaaatcatag

cgctgegete

accttcgacc
aacgacaaga
cacggcatca
gagatcatca
aaccagagcg
atcggccceccg
cactgcaaca
gccgagcact
gtgaccaccc
ttcaacggcg
ccctgecagga
cctecccatca
gacggcggcea
aacaactgga
gcceccacca
cagcagagca
tggggcatca
cagctcgaga
accaacaccg
gacctgctgg
ctgtggtaca
ttegeegtge
gtgccttceta
gaaggtgcca
agtaggtgtc
gaagacaata
aattgacccg
ccetgtcecac
agggectccge
agcccaccaa
taagtgcaga
aattttaagg

ggtcgttegg

ccatccccat
tcttcaacgg
agcccgtggt
tcaggagcga
tggagatcgt
gccagacctt
tcagcgagga
tccagaacaa
acagcttcaa
cctacacccce
tcaagcagat
agggcaacat
ccgageccaa
ggagcgagct
ccaccaagct
acctgctgag
agcagctgeca
tctgggacaa
tgtacaggct
ccetggacag
tcaagatctt
tgagcatcgt
gttgeccagce
ctcceactgt
attctattct
gcaggcatge
gttecctectg
gcecctggtt
cttecaatccc
accaaaccta
gggagagaaa

ccatcatggce

ctgcggcgag
Page 50

ccactactgce
caccggccca
gagcacccag
gaacctgacc
gtgcaccagg
ctacgccacc
caagtggaac
gaccatcaag
ctgcaggggc
caacggcacc
catcaacatg
cacctgcaag
cgacaccgag
gtacaagtac
taccgtgeag
ggccatecgag
gaccagggtg
catgacctgg
gctggaggag
ctggaagaac
catcatcatc
gaacagggtg
atctgttgtt
cctttectaa
gggggatagg
tggggatgcg
ggccagaaag
cttagttcca
acccgctaaa
gcctccaaga
atgcctccaa
cttaatcttc

cggtatcage

PCT/US2005/025219
acccacgecg 2040
tgccacaacg 2100
ctgctgctga 2160
aacaacgtga 2220
cccggcaaca 2280
ggcgacatca 2340
gagaccctgce 2400
ttcgccagea 2460
gagttcttct 2520
aagagcaaca 2580
tggcaggagg 2640
agcaacatca 2700
accttcagge 2760
aaggtggtgg 2820
gccaggcagce 2880
gcccagecage 2940
ctggccecatceg 3000
atgcagtggg 3060
agccagaacc 3120
ctgtggagcect 3180
gtgggeggcece 3240
aggcagggct 3300
tgcceetece 3360
taaaatgagg 3420
gtggggcagg 3480
gtgggctcta 3540
aagcaggcac 3600
gcecececactca 3660
gtacttggag 3720
gtgggaagaa 3780
catgtgagga 3840
cgcttecteg 3900
tcactcaaag 3960
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gcggtaatac
ggccagcaaa
cgccccectg
ggactataaa
accctgecgce
catagctcac
gtgcacgaac
tccaaccegg
agagcgaggt
actagaagaa
gttggtagct
aagcagcaga
gggtctgacg
aaaaggatct
atatatgagt
gcgatctgte
ctgcetegtg
cagaaagtga
ttgaactttt
ttcaactcag
tgctctgceca
aatgaaactg
tctgtaatga
ggtctgcgat
taaggttatc
gcttatgcat
cactcgcatc
gatcgctgtt
ccagegeate
ttttecececggg
tgatggtcgg

catcattggce

ggttatccac
aggccaggaa
acgagcatca
gataccaggc
ttaccggata
gctgtaggta
ccceegttea
taagacacga
atgtaggcgg
cagtatttgg
cttgatccgg
ttacgcgeag
ctcagtggaa
tcacctagat
aaacttggtc
tatttegtte
aagaaggtgt
gggagccacyg
gctttgecac
caaaagttcg
gtgttacaac
caatttattc
aggagaaaac
tcegactegt
aagtgagaaa
ttctttecag
aaccaaaccg
aaaaggacaa
aacaatattt
gatcgcagtg
aagaggcata

aacgctacct

agaatcaggg
ccgtaaaaag
caaaaatcga
gttteccect
cctgteegece
tctcagttcg
gececcgacege
cttatcgceca
tgctacagag
tatctgeget
caaacaaacc
aaaaaaagga
cgaaaactca
ccttttaaat
tgacagttac
atccatagtt
tgctgactca
gttgatgaga
ggaacggtcet
atttattcaa
caattaacca
atatcaggat
tcaccgaggce
ccaacatcaa
tcaccatgag
acttgttcaa
ttattcatte
ttacaaacag
tcacctgaat
gtgagtaacc
aattccgtca

ttgccatgtt

gataacgcag
gccgegttge
cgctecaagtce
ggaagctccc
tttcteccectt
gtgtaggtcg
tgcgecttat
ctggcagcag
ttcttgaagt
ctgctgaage
accgctggta
tctcaagaag
cgttaaggga
taaaaatgaa
caatgcttaa
gcetgacteg
taccaggcct
gctttgttgt
gegttgtegg
caaagccgcce
atﬁctgatta
tatcaatacc
agttccatag
tacaacctat
tgacgactga
caggccagcec
gtgattgegce
gaatcgaatg
caggatattc
atgcatcatc
gccagtttag
tcagaaacaa
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gaaagaacat
tggcgttttt
agaggtggcdg
tegtgegetce
cgggaagcgt
ttecgcectecaa
ccggtaacta
ccactggtaa
ggtggcctaa
cagttacctt
geggtggttt
atcctttgat
ttttggtcat
gttttaaatc
tcagtgaggc
9999999999
gaatcgcccc
aggtggacca
gaagatgcgt
gtccegtcaa
gaaaaactca
atatttttga
gatggcaaga
taatttecccce
atccggtgag
attacgectcg
ctgagcgaga
caaccggcgce
ttctaatacc
aggagtacgg
tctgaccatc

ctetggegea

PCT/US2005/025219
gtgagcaaaa 4020
ccataggcte 4080
aaacccgaca 4140
tecetgttecg 4200
ggcgetttet 4260
gctgggetgt 4320
tegtcettgag 4380
caggattagc 4440
ctacggctac 4500
cggaaaaaga 4560
ttttgtttge 4620
cttttctacg 4680
gagattatca 4740
aatctaaagt 4800
acctatctca 4860
gcgctgaggt 4920
atcatccage 4980
gttggtgatt 5040
gatctgatcc 5100
gtcagcgtaa 5160
tcgagcatca 5220
aaaagccgtt 5280
tcctggtatc 5340
tcgtcaaaaa 5400
aatggcaaaa 5460
tcatcaaaat 5520
cgaaatacgc 5580
aggaacactg 5640
tggaatgctg 5700
ataaaatgct 5760
tcatctgtaa 5820
tegggcettcece 5880
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catacaatcg
catataaatc
gaatatggct
atgatgatat
tttececcece
tatttgaatg
tgccacctga
tcacgaggcc
<210>
<211>

<212>
<213>

16

DNA
<220>
<223>

<400> 16
catcatcaat

ttgtgacgtg
gatgttgcaa
gtgtgcgeceg
taaatttggg
agtgaaatct
tcggtgatca
agaatgcagt
accattataa
tcetegtect
atgatcttgg
gcgecctege
cggtagtaca
atgtcggtgg
ttgcgettga
tggtecgegea
tggctetggg
gccttcacgg
cagcggeegyg

acctecggect

atagattgtc
agcatccatg
cataacaccc
atttttatct
cccccattat
tatttagaaa
cgtctaagaa

ctttegte

36066

aatatacctt
gcgeggggcey
gtgtggcgga
gtgtacacag
cgtaaccgag
gaataatttt
ccgatccaga
gaaaaaaatg
gctgcaataa
ggcggetgge
ccttgeggeg
cctteccacag
cgcggaagtt
cgatgatgte
agttgtggat
cctggecgat
ggttgtaggg
tggtgetggt
ccagcttcag

cgatgtagce

gcacctgatt
ttggaattta
cttgtattac
tgtgcaatgt
tgaagcattt
aataaacaaa

accattatta

Artificial Sequence

attttggatt
tgggaacggg
acacatgtaa
gaagtgacaa
taagatttgg
gtgttactca
catgataaga
ctttatttgt
acaagttccecc
cacgcagtecg
gggcaccacc
cagcttggeg
ctggatcttg
cacgatgege
gaacacggcce
gatcttctte
gatgcecgaac
gaagttgctg
caggaagtag

gctggecacg

gceccgacatt
atcgecggect
tgtttatgta
aacatcagag
atcagggtta
taggggttce

tcatgacatt

Adenoviral vector Adt.GagPol (B).11D

gaagccaata
gcgggtgacg
gcgacggatg
ttttegegeg
ccattttcge
tagcgegtaa
tacattgatg
gaaatttgtg
ggatctttect
tegeecggeca
ttgatgtege
gggcccttece
gtgatctget
tcgeeggege
atctgcacgg
agcteccttgt
tcetgettga
cegttgtegg
gcggtctect

tgcacggcca
Page 52

atcgecgagec
cgagcaagac
agcagacagt
attttgagac
ttgtctcatyg
gcgcacattt

aacctataaa

tgataatgag
tagtagtgtg
tggcaaaagt
gttttaggcg
gggaaaactg
tatttgtcta
agtttggaca
atgctattge
agctagtcta
tctgettgee
tgttgtcctg
acacggggte
tctgcagcete
tgtagcegec
cggtcttcag
tcatgctcete
tgccggecca
tgtgcacggt
ggceggtete

ccaggatcac

PCT/US2005/025219
catttatacc 5940
gttteccegtt 6000
tttattgtte 6060
acaacgtggc 6120
agcggataca 6180
ccccgaaaag 6240
aataggcgta 6300

6318
ggggtggagt 60
gcggaagtgt 120
gacgtttttg 180
gatgttgtag 240
aataagagga 300
gggceecggga 360
aaccacaact 420
tttatttgta 480
gaattcctag 540
gtagtcgegg 600
gatcaccacg 660
gcggetgteg 720
cttggtctgg 780
gatgcecgecce 840
gtgctecggee 900
gatcacgcce 960
ccagcaggcg 1020
cttcacggge 1080
ggcggggatce 1140
cttgcectcece 1200
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aggtgggtgc
tcgcecttea
aggttgaagt
gccttgtecga
acctgctegt
ttcttgatca
gcctggatga
tcctgecaggyg
ggcaccacct
cggttggcgg
tggtaccaca
gcctgecagt
ttgggggtct
agctgcttca
ttcttgaagg
tcggcgatca
tcgeggttcet
gccttggtge
ctggcccagt
tcgggcagca
aggaaggggd
tgetggcgeca
tacaggtggt
aggatcttgg
acgttgtact
gtgtacttgce
acggtcacgce
cagaagtcct
ctgtccttct
ctgatcttge
tcggtcaggg

acggtctcga

agtccagcetg
gctggeactt
cgctggecat
tgcegtcecag
tgcecgecgat
gctgectegat
tgcecaggge
ccaggtggat
tctggeggcee
cgcegtecac
gcttcaccag
actcggtcca
tgccccagat
cgtegttggt
gctectggta
ggteccttget
cggccagcte
cgcgcagcag
tcagcttgee
cgatgggctg
gctecttetg
gctcctegat
ccatgtactg
tcatgctgea
ggtagcggat
ggaagtcett
tcttecttetg
gggtgecgett
tcttgatgge
cctecttete

gccactgett

tggggctgat

ccagatgceg
gtcgcagcetg
ggcgcgccag
gaacagcacc
gcccttgtgg
gatctggctc
gtactggctg
ggcctgecage
gcggteggte
gtagaaggtc
99999999ty
ccaggcectcee
cacgatgctc
gtgggcgecece
gatctggtag
ggggtcgtag
cagctcggee
cttgcacagc
caccagcttc
cacggtccac
gtgcttcttg
cttggtgegg
gtagatcacg
ctggaagatg
gcegggggte
gtccaggggce
cttcaggceg
gttcagcteg
gaacacgggg
catctecggtg

caccttgggg

ggggaagtte

gggctgcagt
gccacgatct
ttgetgtggt
ttgcggatgce
gcgggeacce
accagctegce
tcggtecacga
teggtettet
acgtagccgg
tcggegeega
ttcacgaact
caggtctect
teggtggega
ttcatgeggg
gtcecactggce
tacacgccgt
tceteggtea
tggecgcacct
tggatgtegt
ttgtcggggt
tegggggtgg
tgctggecga
atgteggggt
geggggctge
tcgttgttga
acgctgaagt
gcggggtggg
cggaagtcca
gtgttgtagg
cagatctcca
ccgtecatge
agggtgcagc
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ccacctggcce
ccttggeccac
acttctcgtg
cggcgcecteac
aggccaggta
tctcgetett
tgttcacctce
ggttggtggt
ccttgeccag
tgatgggctce
ccecactecggg
tetggatggg
tcttetgeac
cgtacttgec
cctggecectg
gcacgggcte
ggggcaccac
tgatgccgge
tcacggtceca
gcagctcgta
tgaagccccea
tectcecaggtce
tctgecttgeg
ccttecagece
tgctggggat
aggcgtcgece
ggatgcccag
ccagcttgeg
ggttctcggg
ccagggccett
cgggcttcag

cgatctgggt

PCT/US2005/025219
gtgcatggce 1260
cacgggggygc 1320
ctectectgg 1380
caggccgtec 1440
caccttctce 1500
gtcgggetgg 1560
caggccgcetg 1620
gtcggtcagg 1680
cttggtctceg 1740
cttctcecage 1800
gatccaggtg 1860
cagcttgaac 1920
ggccteggte 1980
ggtctteagg 2040
cttctggatc 2100
cttcaggatc 2160
ctcggtcagg 2220
gtagatctgg 2280
gctgtceette 2340
gcecatccac 2400
gcgcagcadg 2460
gctgceccacyg 2520
gaagggctcc 2580
ctggggcagce 2640
ggtgaaggcg 2700
cacgtccage 2760
ctgcacctcece 2820
ccacttggtyg 2880
gccgatettg 2940
gatcttctce 3000
cttcacgggce 3060
cagcaggttg 3120
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cggccgatga
cagatctcga
atcatcttgg
ceggtgteta
tgccaaagag
tctgagaggg
gctctggtcet
ctattagccect
cagcccttcet
aagcacttca
ctgttggtca
acgcectgge
atggtecttge
acctectgge
aagggctect
atcttgttca
ttgttggtca
ccgegggget
tcccactecgg
ccgcccacgg
ctgaacatgg
ttcagggtge
gggtagttcet
ttcttgctct
tcgatgeget
tecgetgeegg
gtctccagea
tgcttcaget
agctcgecge
tcagggatce
acctgtggag
agcctgecac

tacgtecactc

tgttcacggg
tcaggatctg
gcttecageg
gaagggccte
tgatctgagg
agttgttgtc
gctctgaaga
gtegecteggt
tgcggggggc
cgatcttgeg
cctggcteat
aggcggtcat
agtcggggtt
tggcctgete
tggggcectg
ggcccaggat
tccagecgat
cgcgeatctg
cggectecte
tgttcagcat
ggatcaccte
gggggctgat
ggctcacctg
tgttetgcte
ggtgcacgca
tectgcaggcet
ggccggggtt
tgtacttctt
cgctcagecac
gtatagtgag
agaaaggcaa
acctcaagtg

ttggcacggg

ggtggggece

gtcgtactgg
gccgggcagy
cttecagctgg
gaagctaaag
tcttececcaa
aaattccctg
gcagtcctte
gcggcagttg
ctggttgcgg
ggccteggece
catctcctee
ggegttetge
ggcgcegcagyg
gcggatgtcce
gatccagcgc
ctgctectge
gcecgggggceyg
gttgatggtc
ggtgttcagg
ggggctgaag
ggcetggtge
gttgctgtgg
ctcctcgatce
gtacagggtg
gggctgecage
cacggcgaag
cttgecegecg
gctggecgegg
tcgtattagg
agtggatgtc
aagccaagdg

gaatccgegt

accagcacgg
cccaccttga
ttcatctect
ccccectatet
gatacagttc
acctgaagcet
gcetteectt
atctggtggce
cgggeggtgt
aagttgccge
agcacgcggyg
agggtggcgg
accagcaggg
gtcttgtaga
aggatgctgg
ttgtagatct
agggtgctgg
atggggcegg
tcetteagea
tcetgggggg
gccttetect
accatctgge
ccggtgtegg
ttgtecaggg
gccacggtgt
tggcccagga
cgctcecaget
gggcgcaggce
gcgececatgt
taccggctge
attgtcactc

ggtgggecta

tccaatgcac
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tgecegatgge
tgaagccgcec
ccagcacggt
ttattgtgac
cttgtctate
ctcttctggt
gtgggaaggc
cctecttgee
ggccctectt
gctgcatcat
ccttgtggee
cggggceccag
tcteggtceat
agcggtccac
tggggctgta
cgecccacggg
tggtgccggce
cgtgcacggg
tctgecatggce
tggcgecctce
ccaccacctt
cctggatgtt
cggeggectyg
cctecttggt
tgtacaggct
tectggecggca
cgceggetgge
ggatcttcte
cgaatcgaat
agttggacct
aagtgtatgg
tagactctat

cgtteecegge

PCT/US2005/025219
cttgtggecg 3180
gatgcegeceg 3240
gtegtcggeg 3300
gaggggtecge 3360
ggctcctget 3420
ggggctgttg 3480
cagatcttce 3540
gcactteccag 3600
gccgecagttg 3660
gatggtggcg 3720
ggggccgece 3780
ggccttcagg 3840
ccagttctte 3900
gtagtcgegg 3960
catgcgcacg 4020
gatggggggg 4080
gatgtcgetg 4140
gtgcacgcgg 4200
ggcctggtgg 4260
gctcagggcg 4320
cacccaggcg — 4380
ctgcacgatg 4440
ctgggectte 4500
gtccttgate 4560
gcgcagetce 4620
gccetegetg 4680
ccacacgatg 4740
ccagcggtec 4800
tctgcagtga 4860
gggagtggac 4920
ccagatctca 4980
aggcggtact 5040
cgcggaggct 5100
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ggatcggtcc
ctgacggttc
actgataggg
cgtcaatggg
caaactccca
tccacgceccca
gtagatgtac
gggccattta
tactgccaag
tattggcgtt
cggtcagcca
atgaactaat
ggcttaaggg
gcagcagcecg
ttgacaacgc
gatggtcgcc
acgccgttgg
attgtgactg
gcecgegatyg
aatgtcgttt
tceectecca
aagcaagtgt
cggtecteggt
atgttcagat
tcatgetgeg
ctaaaaatgt
acaaagcggt
atttttaggt
accagcacag
tggaagaact
atggcaatgg

tagttgtgtt

cggtgtette
actaaacgag
agagctctgce
gcggagttgt
ttgacgtcaa
ttgatgtact
tgccaagtag
ccgtcattga
tgggcagttt
actatgggaa
ggcgggccat
gaccccgtaa
tgggaaagaa
ccgecgeeat
gcatgeccec
cegtectgece
agactgcagc
actttgcttt
acaagttgac
ctcagcagct
atgcggttta
cttgctgtet
cgttgagggt
acatgggcat
gggtggtgtt
ctttecagtag
taagctggga
tggctatgtt
tgtatceggt
tggagacgcc
gcccacggge

ccaggatgag

tatggaggtc
ctecgtegacg
ttatatagac
tacgacattt
tggggtggag
gccaaaaccg
gaaagtccca
cgtcaatagg
accgtaaata
catacgtcat
ttaccgtaag
ttgattacta
tatataaggt
gagcaccaac
atgggccggg
cgcaaactct
ctcegecgec
cctgagcccg
ggctcttttg
gttggatctg
aaacataaat
ttatttaggg
cctgtgtatt
aagcccgtcet
gtagatgatc
caagctgatt
tgggtgcata
cccagccata
gcacttggga
cttgtgacct
ggcggectgg

atcgtcatag

aaaacagcegt
atctctatca
ctcccaccegt
tggaaagtcc
acttggaaat
catcaccatg
taaggtcatg
gggcgtactt
ctccacccat
tattgacgtc
ttatgtaacg
ttaataacta
gggggtctta
tcgtttgatg
gtgecgtcaga
actaccttga
gcttecagceg
cttgcaagca
gcacaattgg
cgccagcagg
aaaaaaccag
gttttgegeg
ttttccagga
ctggggtgga
cagtcgtagce
gccaggggca
cgtggggata
tcecctecggg
aatttgtcat
ccaagatttt
gcgaagatat
gccattttta
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ggatggegtc
ctgataggga
acacgcctac
cgttgatttt
ccecegtgagt
gtaatagcga
tactgggcat
ggcatatgat
tgacgtcaat
aatgggcgag
cggaactcca
gtactgaaat
tgtagttttg
gaagcattgt
atgtgatggg
cctacgagac
ctgcagccac
gtgcagctte
attctttgac
tttctgecect
actctgtttg
cgcggtagge
cgtggtaaag
ggtagcacca
aggagcgctg
ggcecttggt
tgagatgcat
gattcatgtt
gtagcttaga
ccatgcattce
ttectgggatc

caaagcgcgg

PCT/US2005/025219
tccaggegat 5160
gatctctate 5220
cgccecatttg 5280
ggtgccaaaa 5340
caaaccgcta 5400
tgactaatac 5460
aatgccaggce 5520
acacttgatg 5580
ggaaagtccc 5640
ggtegttggg 5700
tatatgggcet 5760
gtgtgggcgt 5820
tatctgtttt 5880
gagctcatat 5940
ctccageatt 6000
cgtgtctgga 6060
cgeccecgeggyg 6120
ccgtteatcece 6180
ccgggaactt 6240
gaaggcttce 6300
gatttggatce 6360
ccgggaccag 6420
gtgactctgg 6480
ctgcagagct 6540
ggcgtggtge 6600
gtaagtgttt 6660
cttggactgt 6720
gtgcagaacc 6780
aggaaatgcg 6840
gtccataatg 6900
actaacgtca 6960
gcggaggatyg 7020
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ccagactgcg
atttcccacg
acggtttccg
ttaccgcage
gagctgcagc
cgcatgtttt
tgcaaggaag
gtttgaccaa
tccagcatat
gctegtccag
tctgggtcac
tggtcctget
tgaccatggt
tggaggaggce
gaaataccga
ccacgagcca
tgatgcgttt
tgtececgtgtce
cctegtatag
aggctaagtg
gaagacacat
cgtgaccggg
tctcttecge
cgggcatgac
cctggecegce
ttttgttgte
tggagcgcag
gcacgtattc
ccaggtgcac
ctececgegtag
gtagggggte
gcaggcgcegce

cgegggeggce

gtataatggt
ctttgagtte
gggtagggga
cggtgggecc
tgcegtceatce
ccctgaccaa
caaagttttt
gcagttccag
ctcctegttt
acgggccagg
ggtgaagggg
ggtgctgaag
gtcatagtcc
gcegcacgag
ttccggggag
ggtgagctct
cttacctctg
cccgtataca
aaactcggac
ggaggggtag
gtcgecctet
tgttcctgaa
atcgctgtet
ttctgegeta
ggtgatgcct
aagcttggtg
ggtttggttt
gcgcgcaacg
gcgccaaccg
gcgectegttyg
tagctgegte
gtcgaagtag

aagecgegege

tccatcecgge
agatgggggy
gatcagctgg
gtaaatcaca
cétgagcagg
atccgccaga
caacggtttg
gcggteccac
cgcgggttygg
gtcatgtctt
tgcgeteecgg
cgctgeceggt
agcccctecg
gggcagtgca
taggecatccg
ggcecgttegg
gtttccatga
gacttgagag
cactctgaga
cggtegttgt
tcggeatcaa
ggggggctat
gcgagggceca
agattgtcag
ttgagggtag
gcaaacgacce
ttgtcgegat
caccgccatt
cggttgtgca
gtccagcaga
tcgtccgggg
tctatettge

tcgtatgggt

ccaggggegt

atcatgtcta
gaagaaagca
cctattaceg
ggggccactt
aggcgctege
agaccgtceg
agctcggtca
ggcggcttte
tccacgggcg
gctgcegeget
cttcgeectg
cggcgtggec
gacttttgag
cgccgcaggce
ggtcaaaaac
gccggtgtee
gcectgtecte
caaaggctcg
ccactagggg
ggaaggtgat
aaaagggggt
gctgttgggg
tttccaaaaa
ccgcatceat
cgtagagggc
cggegegetce
cgggaaagac
gggtgacaag
ggcggccgcee
ggtctgegte
atccttgcaa

tgagtggggg
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agttaccctc
cctgceggggce
ggttcctgag
ggtgcaactg
cgttaagcat
cgceccagega
ccgtaggeat
cctgetctac
gctgtacggce
cagggtcctc
ggccagggtyg
cgcegteggece
cttggcgege
ggcgtagage
cccgcagacg
caggtttcce
acgctcggtyg
gagcggtgtt
cgtccaggcece
gtccactcge
tggtttgtag
gggggcgegt
tgagtactcc
cgaggaggat
ctggtcagaa
gttggacagc
cttggcegeg
ggtggtgege
gtcaacgctg
cttgecgegag
cacggtaaag
gtctagcgcece

accccatgge

PCT/US2005/025219
acagatttgc 7080
gatgaagaaa 7140
cagctgcgac 7200
gtagttaaga 7260
gtcecctgact 7320
tagcagttct 7380
gcttttgagce 7440
ggcatctcga 7500
agtagtcggt 7560
gtcagecgtag 7620
cgcttgaggce 7680
aggtagcatt 7740
agcttgecect 7800
ttgggcgcga 7860
gtctcgecatt 7920
ccatgctttt 7980
acgaaaaggc 8040
ccgeggtect 8100
agcacgaagg 8160
tccagggtgt 8220
gtgtaggcca 8280
tcgtecteac 8340
ctctgaaaag 8400
ttgatattca 8460
aagacaatct 8520
aacttggcga 8580
atgtttagct 8640
tcgtcgggca 8700
gtggctacct 8760
cagaatggcg 8820
acccecgggca 8880
tgctgecatg 8940
atggggtggg 9000
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tgagcgcgga
caagatatgt
cgtgcgaggg
agactatctg
tgaagctggc
gcttgttgac
tgatgatgtc
cttcgeggte
ctagcatgta
cgtatgectg
tgactttgag
aaaagtccgt
gtatctttce
aacggttgtt
ccacaatgta
cctegtaggt
gatgagggtt
ggtcgcgaaa
aggtaagcgg
cagtcactag
tcccaaaggce
tgcgaggatg
tattgatgtg
aaaaacgtgc
gacgaccgcg
ggtggtctte
tggatcggac
gcttgatgac
ggtcaggcgg
ccaggtgata
cgcatcceeg

tggatgatgc

ggcgtacatg
agggtagcat
agcgaggagg
cctgaagatg
gtctgtgaga
cagctecggcecg
atacttatcc
tttececagtac
gaactggttg
cgcggectte
gtactggtat
gcgetttttg
cgegegaggce
aattacctgg
aagttccaag
gagctcttca
ggaagcgacg
ggtcctaaac
gtcttgttcc
aggctcatct
ccccatccaa
cgagccgatce
gtgaaagtag
gcagtactgg
cacaaggaag
tacttcgget
caccacgccg
aacatcgcgce
gagctcctge
cctaatttce
cggcgegact

atctaaaagc

ccgcaaatgt
ctteccaccge
tcgggaccga
gcatgtgagt
cctaccgegt
gtgacctgca
tgtccctttt
tcttggateg
acggcctggt
cggagcgagd
ttgaagtcag
gaacgcggat
ataaagttgc
gcggcgagca
aagcgcggga
ggggagctga
aatgagctcc
tggcgaccta
cagecggtecc
ccgecgaact
gtataggtct
gggaagaact
aagtccetge
cagcggtgca
cagagtggga
gcttgtectt
cgegagecca
agatgggagc
aggtttacct
aggggctggt

acggtaccgc

ggtgacgcgg

cgtaaacgta
ggatgctgge
ggttgctacg
tggatgatat
cacgcacgaa
cgtctagggce
ttttecacag
gaaacccgte
aggcgcagcea
tgtgggtgag
tgtcgtcgea
ttggcagggce
gtgtgatgcg
cgatctegte
tgcecttgat
gceccgtgetce
acaggtcacg
tggccatttt
atccaaggtt
tcatgaccag
ctacatcgta
ggatctcecg
gacgggcecga
cgggctgtac
atttgagccce
gaccgtctgg
aagtccagat
tgtccatggt
cgcatagacg
tggtggegge
gcggcgggcyg
gcgageccce
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gaggggctct
gcgcacgtaa
ggcgggetge
ggttggacgce
ggaggcgtag
gcagtagtce
ctecgeggttg
ggcctccgaa
tcecttttet
cgcaaaggtyg
tcegeectge
gaaggtgaca
gaagggtcce
aaagccgttg
ggaaggcaat
tgaaagggcc
ggccattage
ttctggggtg
cgcggetagg
catgaaggge
ggtgacaaag
ccaccaattg
acactcgtgce
atcctgecacg
ctcgeetgge
ctgctegagg
gteccgegegce
ctggagctec
ggtcagggcg
gtcgatgget
gtgggcegeg

ggaggtaggg

PCT/US2005/025219
ctgagtattc 9060
tcgtatagtt 9120
tctgctegga 9180
tggaagacgt 9240
gagtcgcgea 9300
agggtttcct 9360
aggacaaact 9420
cggtaagagc 9480
acgggtagcg 9540
tcectgacca 9600
tceccagagea 9660
tcgttgaaga 9720
ggcacctcgg 9780
atgttgtgge 9840
tttttaagtt 9900
cagtctgcaa 9960
atttgcaggt 10020
atgcagtaga 10080
tctecgegegg 10140
acgagctgct 10200
agacgctcgg 10260
gaggagtgge 10320
tggcttttgt 10380
aggttgacct 10440
gggtttgget 10500
ggagttacgg 10560
ggcggtegga 10620
cgcggegtca 10680
cgggctagat 10740
tgcaagaggc 10800
ggggtgtcct 10860
ggggctcegg 10920
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acccgecggg
cgcgegtagg
ctgcgtgaag
ttecggtgteg
ataggcgatc
tcgcetccacg
gaggccteec
catgaccacc
gcgcetgaaag
ccagegtege
gtagaagtcc
ctccagaaga
ggcctettcet
cggeggtggg
gcgctegate
gcgggggcgce
gcecatgcggce
gccgecgagg
gtctaaccag
gtcggggttg
acggcggatg
gtcggccatg
gagcctttet
cgectgeggeg
cccgaagecce
ggcctgetgce
tgcgeeegtyg
acccggetge
gtcgttgeaa
gtagaggggc
atgatatccg
cggaaagtcg

gacgctctgg

agagggggca
ttgctggecga
acgacgggcce
ttgacggegg
tcggccatga
gtggcggega
tcgttccaga
tgcgecgagat
aggtagttga
aacgtggatt
acggcgaagt
cggatgagct
tcttcttcaa
ggagggggga
atcteceecge
agttggaaga
agggatacgg
gacctgagcg
tcacagtcgce
tttctggegg
gtcgacagaa
ccccaggcett
accggcactt
gcggcggagt
ctcatcggct
acctgegtga
ttgatggtgt
gagagctcgg
gtcegcacca
cagcgtaggg
tagatgtacc
cggacgeggt

ccggtecagge

ggggcacgtc
acgcgacgac
cggtgagcett
cctggegceaa
actgctcgat
ggtegttgga
cgcggetgta
tgagetccac
gggtggtggc
cgttgatatc
tgaaaaactg
cggcgacagt
tctectette
cacggcggcg
ggcgacggcg
cgccgecegt
cgctaacgat
agtccgcatce
aaggtaggct
aggtgctgct
gcaccatgtc
cgttttgaca
cttettetee
ttggccgtag
gaagcagggce
gggtagactg
aagtgcagtt
tgtacctgag
ggtactggta
tggeeggggce
tggacatcca
tccagatgtt

gcgegcaate

ggcgecgege
gcggeggttg
gaacctgaaa
aatctcctgce
ctcttectee
aatgcgggcec
gaccacgcce
gtgccgggcey
ggtgtgttct
ccccaaggcec
ggagttgege
gtcgcgeacce
cataagggcc
acgacggcgc
catggtcteg
catgtcccgg
gcatctcaac
gaccggatcg
gagcaccgtg
gatgatgtaa
cttgggtceg
tcggcgcagg
ttcctettgt
gtggcgecct
taggtcggeg
gaagtcatcc
ggccataacg
acgcgagtaa
tcccaccaaa
tcegggggcy
ggtgatgccg
gcgcagcgge

gttgacgcte
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gcgggcagga
atctecctgaa
gagagttcga
acgtctcetg
tggagatctc
atgagctgcg
cctteggeat
aagacggcgt
gccacgaaga
tcaaggecgcet
gcecgacacgg
tcgecgetcaa
tccecttett
accgggagge
gtgacggcgce
ttatgggttg
aattgttgtg
gaaaacctct
gcgggcggcea
ttaaagtagg
gcectgetgaa
tctttgtagt
cctgeatctce
cttectececa
acaacgcgct
atgtccacaa
gaccagttaa
geccctegagt
aagtgcggcg
agatcttcca
gcggeggtgg
aaaaagtgct

tagcgtgceaa

PCT/US2005/025219
gectggtgectg 10580
tctggegeect 11040
cagaatcaat 11100
agttgtcttg 11160
cgegtecgge 11220
agaaggcgtt 11280
cgcgggegeg 11340
agtttcgcag 11400
agtacataac 11460
ccatggeccte 11520
ttaactccte 11580
aggctacagg 11640
cttettetgg 11700
ggtcgacaaa 11760
ggccgttcte 11820
gcgggggget 11880
taggtactcc 11940
cgagaaaggc 12000
gcgggeggeg 12060
cggtcttgag 12120
tgcgcaggeg 12180
agtcttgcat 12240
ttgcatctat 12300
tgecgtgtgac 12360
cggctaatat 12420
agcggtggta 12480
cggtctggtg 12540
caaatacgta 12600
geggetggeg 12660
acataaggcg 12720
tggaggcgeg 12780
ccatggtcgg 12840
aaggagagcc 12900
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tgtaagcggg
accggggtte
gtcgaaccca
gcgceggegge
gctggaaagc
gttgagtcge
ttgcctecce
ttttttgett
ggcaagagca
gaggggcgac
gggceeggea
ctcctgageg
ggcagaacct
tccacgcagg
actttgagce
acctggtaac
acaaccacgt
gggactttgt
tccttatagt
tagagcccga
aggagcgcead
tgggcaagtt
taaagatcga
tgggcgttta
tcagcgaccg
atagagaggc
gcgcectgga
acgtcggcgg
actaagcggt
ggcgetgeag
ccgcatecatg

ccggcetetece

cactectteceg
gagcceccgta
ggtgtgegac
tgctgegeta
gaaagcatta
gggacccceg
gtcatgcaag
ttcccagatg
agagcagcgg
atccgeggtt
ctacctggac
gcacccaagg
gtttegegac
gcgegagetg
cgacgcgega
cgcatacgag
gegtacgett
aagcgcgctg
gcagcacagc
gggccgetgg
cttgagcctg
ttacgececcge
ggggttctac
tcgcaacgag
cgagctgatg
cgagtcctac
ggcagctggg
cgtggaggaa
gatgtttctg
agccagecgt
tcgetgactg

gcaattctgg

tggtetggtg
teccggeegte
gtcagacaac
gcttttttgg
agtggctcge
gttcgagtcet
accccgettg
catcecggtge
cagacatgca
gacgcggcag
ttggaggagg
gtgcagctga
cgcgagggag
cggcatggece
accgggatta
cagacggtga
gtggcgcgeg
gagcaaaacc
agggacaacg
ctgctcgatt
gctgacaagg
aagatatacc
atgcgcatgg
cgcatccaca
cacagcctge
tttgacgcgg
geecggaccetg
tatgacgagg
atcagatgat
ccggecttaa

cgcgecaatce

aagcggtggt

gataaattcg
cgcegtgate
gggggagtge
ccactggecg
tcectgtage
cggaccggcec
caaattccte
tgcggecagat
gggcacccte
cagatggtga
gcgagggcect
agcgtgatac
aggagcccga
tgaatcgcga
gtcecegegeg
accaggagat
aggaggtggc
caaatagcaa
aggcattcag
tgataaacat
tggeccgcecat
atacccctta
cgctgaaggt
aggccgtgag
aaagggcccet
gcgetgacct
ggctggeggt
acgatgagta
gcaagacgca
ctccacggac
tgacgcgtte
ccecggegege
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caagggtatc
catgcggtta
tecttttgge
cgcgcagcegt
cggagggtta
ggactgecggce
cggaaacagg
gcgceccect
ccctectect
ttacgaaccc
ggcgcggcta
gcgtgaggeg
ggagatgcgg
gcggttgetg
cgcacacgtg
taactttcaa
tataggactg
gccgcteatg
ggatgcgetg
cctgcagagce
caactattcce
cgttecccata
gcttaccttg
cgtgagcecgg
ggctggcacg
gegetgggec
ggcaccegeg
cgagccagag
acggacccgg
gactggcgcec
cggcagcagc

gcaaacccca
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atggcggacg 12960
ccgececcgegt 13020
ttecttecag 13080
aagcggttag 13140
tttteccaagg 13200
gaacgggggt 13260
gacgagccec 13320
cctcagcage 13380
accgcgtcag 13440
ccgeggegec 13500
ggagcgccct 13560
tacgtgccge 13620
gatcgaaagt 13680
cgcgaggagg 13740
gcggeecgeeg 13800
aaaagcttta 13860
atgcatctgt 13920
gcgcagctgt 13980
ctaaacatag 14040
atagtggtgce 14100
atgcttagece 14160
gacaaggagg 14220
agcgacgacc 14280
cggcgegage 14340
ggcagcggcg 14400
ccaagccgac 14460
cgcgetggea 14520
gacggcgagt 14580
cggtgceggge 14640
aggtcatgga 14700
cgcaggccaa 14760
cgcacgagaa 14820
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ggtgctggceg
cctggtcectac
caacctggac
gcagcagggce
caacgtgccg
gactgagaca
tagacaaggc
gggggtgcag
gcgectgttg
atacctaggt
gcatacttte
cctggaggca
cagtttaaac
cctgatgege
accgggeatg
cgcggecgec
gcceectggt
ggacgacata
gcgegageag
cgatctagge
gtctcttace
caactecgetg
gatagagagc
cgtgccagge
gtgggaggac
ccegtttgeg
tgcaaaataa
tagtatgecgg
gagcgceggceg
gtttgtgeect
gttggcacce
ggcatcecctg

tgactacage

atcgtaaacg
gacgcgcetge
cggctggtay
aacctgggct
cggggacagg
ccgcaaagtg
ctgcagaccg
gctccecacag
ctgctgectaa
cacttgctga
caggagatta
accctaaact
agcgaggagg
gacggggtaa
tatgcctcaa
gtgaaccccg
ttctacaccg
gacgacagcg
gcagaggcegg
gctgeggecce
agcactcgca
ctgcagccgce
ctagtggaca
ccgegeccge
gatgactcgg
caccttcgece
aaaactcacc
cgcgcggega
ccagtggcegg
ccgeggtace
ctattcgaca

aactaccaga

ccgggggagy

cgctggccga
ttcagcgegt
gggatgtgcg
ccatggttge
aggactacac
aggtgtacca
taaacctgag
gcgaccgegce
tagcgecceett
cactgtaccg
caagtgtecag
acctgctgac
agcgcatttt
cgeccagegt
accggcegtt
agtatttcac
ggggattcga
tgttttecece
cgctgegaaa
cgcggtcaga
ccacccgcece
agcgcgaaaa
agatgagtag
ccacccegteg
cagacgacag
ccaggctggg
aaggccatgg
tgtatgagga
cggegetggg
tgcggectac
ccaccegtgt
acgaccacag

caagcacaca

aaacagggcc
ggctcgttac
cgaggccegtg
actaaacgcc
caactttgtg
gtctgggeca
ccaggctttce
gaccgtgtet
cacggacagt
cgaggccata
ccgegegcetg
caaccggcgg
gcgctacgtg
ggcgctggac
tatcaaccgce
caatgccatc
ggtgccegag
gcaaccgcag
ggaaagctte
tgctagtage
gcgcetgetg
aaacctgcecct
atggaagacg
tcaaaggcac
cagcgtectg
gagaatgttt
caccgagcegt
aggtcctcct
ttctecectte
cggggggaga
gtacctggtg
caactttctg

gaccatcaat
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atccggeecg
aacagcggca
gcgcagegtg
ttectgagta
agcgcactge
gactattttt
aaaaacttgce
agcttgctga
ggcagcgtgt
ggtcaggcege
gggcaggagyg
cagaagatcc
cagcagagcg
atgaccgecge
ctaatggact
ttgaaccecge
ggtaacgatg
accctgctag
cgcaggccaa
ccatttccaa
ggcgaggagg
ccggcecattte
tacgcgcagg
gaccgtcage
gatttgggag
taaaaaaaaa
tggttttett
ccetectacg
gatgctcecece
aacagcatcc
gacaacaagt
accacggtca

cttgacgacc
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acgaggccgg 14880
acgtgcagac 14940
agcgecgegea 15000
cacagcccge 15060
ggctaatggt 15120
tccagaccag 15180
aggggctgtg 15240
cgcccaacte 15300
ccegggacac 15360
atgtggacga 15420
acacgggcag 15480
cctcgttgeca 15540
tgagccttaa 15600
gcaacatgga 15660
acttgcatcg 15720
actggctacc 15780
gattcctctg 15840
agttgcaaca 15900
gcagcttgte 15960
gcttgatagg 16020
agtacctaaa 16080
ccaacaacgg 16140
agcacaggga 16200
ggggtctggt 16260
ggagtggcaa 16320
aaaagcatga 16380
gtattcccct 16440
agagtgtggt 16500
tggaccecgee 16560
gttactctga 16620
caacggatgt 16680
ttcaaaacaa 16740
ggtcgecactg 16800
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gggceggegac
taccaataag
ggagctgaaa
gaccatagac
cggggttetg
tgacccegte
catcattttg
gggcateecge
gggtggtaac
caccgaacag
gaactccaac
tcgcggegac
cgaagcetgcc
caaacccctg
cttcacccag
ccgctcatgg
gtegttgeca
ctttcecggtg
ggccgtctac
tccecgagaac
cgttecctget
gcgagtgacc
catagtctcg
atecgcccage
caagaagcgc
cgcgcacaaa
ggaggaggcg
tcagaccgtg
agcacgtecge
taaccgecgca
gggtattgtc

cattagtget

ctgaaaacca
tttaaggcgce
tacgagtggg
cttatgaaca
gaaagcgaca
actggtcttg
ctgccaggat
aagcggcaac
attcecgeac
ggcgggagtg
gcggeagecg
acctttgcca
gceceeegetg
acagaggaca
taccgcagct
accctgcettt
gacatgatgc
gtgggcgeeg
tcccaactea
cagattttgg
ctcacagatc
attactgacg
ccgegegtece
aataacacag
tccgaccaac
cgcggecgea
cgcaactaca
gtgcgeggag
caccgccgea
cgtegecaccg
actgtgcccce

atgactcagg

tcctgeatac
gggtgatggt
tggagttcac
acgcgatcgt
tcggggtaaa
tcatgectgg
gcggggtgga
ccttceccagga
tgttggatgt
gcgcaggcegg
cggcaatgca
cacgggctga
cgcaacccga
gcaagaaacg
ggtaccttgce
gcactcectga
aagaccccgt
agctgttgce
tcecgecagtt
cgcgeccgec
acgggacgct
ccagacgccg
tatcgagcceg
gctggggect
acccagtgeg
ctgggcgceac
cgceccacgcece
ccaggegeta
gacccggcac
gccgacgggce

ccaggtccag

gtcgcagggg

caacatgcca
gtecgegettg
gctgcecgag
ggagcactac
gtttgacacc
ggtatataca
cttcacccac
gggctttagg
ggacgcctac
cagcaacagc
gceggtggag
ggagaagcgce
ggtcgagaag
cagttacaac
atacaactac
cgtaacctge
gacctteccge
cgtgcactcc
tacctectetg
agcceecace
accgectgege
cacctgccecece
cactttttga
gcgctteceeca
cgtgegeggg
caccgtcgat
gccaccagtg
tgctaaaatg
tgccgeccaa
ggccatgegg
gcgacgagcg
caacgtgtat
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aatgtgaacg
cctactaagg
ggcaactact
ttgaaagtgg
cgcaacttca
aacgaagcct
agccgectga
atcacctacg
caggcgagcet
agtggcagcg
gacatgaacg
getgaggecg
cctcagaaga
ctaataagca
ggcgaccctce
ggctcggagce
tccacgegee
aagagcttct
acccacgtgt
atcaccaccg
aacagcatcg
tacgtttaca
gcaagcatgt
agcaagatgt
cactaccgceg
gacgccatcg
tccacagtgg
aagagacggc
cgcgeggcegg
gccgetcgaa
gccgecgcag

tgggtgcgcg

PCT/US2005/025219
agttcatgtt 16860
acaatcaggt 16920
ccgagaccat 16980
gcagacagaa 17040
gactggggtt 17100
tccatccaga 17160
gcaacttgtt 17220
atgatctgga 17280
tgaaagatga 17340
gcgecggaaga 17400
atcatgccat 17460
aagcagcgge 17520
aaccggtgat 17580
atgacagcac 17640
agaccggaat 17700
aggtctactg 17760
agatcagcaa 17820
acaacgacca 17880
tcaatcgett 17940
tcagtgaaaa 18000
gaggagtcca 18060
aggccctggg 18120
ccatccttat 18180
ttggcgggge 18240
cgccectgggg 18300
acgcggtggt 18360
acgcggccat 18420
ggaggcgcgt 18480
cggccetget 18540
ggctggeccge 18600
cagccgegge 18660
actcggttag 18720
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cggcctgege
cttagacteg
gcgcaaaate
gaaggaagag
tgatgatgat
ggtacagtgg
tacgcccggt
cgaggacctg
taaggacatg
aacactgcag
cgagtctggt
agatgtcttg
aatcaagcag
cagtagcacc
ctcageggtg
ggaggtgcaa
gaggaagtac
gcctacccce
ccgaaccacce
ttecegtgege
ccaccccagce
ccgectecgt
cggccacgge
ccgtcegeatg
cgeegtgece
ttgcatgtgg
tattttgtag
cgttcatggg
ggggcteget
aggcctggaa
aacaaaaggt
aggcagtgca

caccggecgt

gtgececegtge
tactgttgta
aaagaagaga
caggattaca
gaacttgacg
aaaggtcgac
gagcgetcca
cttgagcagg
ctggegttge
caggtgctge
gacttggcac
gaaaaaatga
gtggcgeegg
agtattgccea
gcggatgecg
acggacccgt
ggcgccgcca
ggctatcgtg
actggaaccc
agggtggctc
atcgtttaaa
ttececggtge
ctgacgggeg
cgcggeggta
ggaattgcat
aaaaatcaaa
aatggaagac
aaactggcaa
gtggagcggce
cagcagcaca
ggtagatggce

aaataagatt

ggagacagtg

gcacccgcce
tgtatccage
tgctccaggt
agccccgaaa
acgaggtgga
gcgtaaaacg
cccgcaccta
ccaacgagcg
cgctggacga
ccgcegettge
ccaccgtgca
ccgtggaacc
gactgggegt
ccgccacaga
cggtgecaggce
ggatgtttcg
gcgegctact
gctacaccta
gccgeegecg
gcgaaggagg
agccggtcett
cgggattccg
gcatgcgtceg
tceectgecect
ccgtggecett
ataaaaagtc
atcaactttg
gatatcggca
attaaaaatt
ggccagatgce
ctggectctg
aacagtaagc

tctecagagg

cccgcgcaac
ggcggcggeyg
catcgegccy
gctaaagcgg
actgctgcac
tgttttgecga
caagcgegtyg
ccteggggag
gggcaaccca
accgtecegaa
gctgatggta
tgggctggag
gcagaccgtg
gggcatggag
ggtegetgeg
cgtttecagce
gcccgaatat
ccgeeccaga
tcgeegtege
caggaccctg
tgtggttctt
aggaagaatg
tgcgcaccac
ccttattceeca
gcaggcgceag
tggactctca
cgtctetgge
ccagcaatat
tcggttecac
tgagggataa
gcattagcgg

ttgatccecg

ggcgtggcga
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tagattgcaa
cgcaacgaag
gagatctatg
gtcaaaaaga
gctaccgege
cccggcacca
tatgatgagg
tttgectacg
acacctagcce
gaaaagcgceg
cccaagegec
cccgaggtec
gacgttcaga
acacaaacgt
gccgegteca
ccceeggegec
gccctacatce
agacgagcaa
cagccegtge
gtgctgceccaa
gcagatatgg
caccgtagga
cggcggceggce
ctgatcgeeg
agacactgat
cgctcegettg
cccgegacac
gagcggtgge
cgttaagaac
gttgaaagag
ggtggtggac
cccteeegta

aaagcgtceg
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gaaaaaacta 18780
ctatgtccaa 18840
gcccceccgaa 18900
aaaagaaaga 18960
ccaggcgacg 19020
ccgtagtcectt 19080
tgtacggcga 19140
gaaagcggca 19200
taaagccegt 19260
gcctaaagcg 19320
agcgactgga 19380
gegtgeggec 19440
tacccactac 19500
cceecggttge 19560
agacctctac 19620
cgegecgtte 19680
cttccattge 19740
ctacccgacg 19800
tggccececgat 19860
cagcgcgeta 19920
ccctcacectg 19980
ggggcatggce 20040
gcgcgtcgeca 20100
cggcgattgg 20160
taaaaacaag 20220
gtcectgtaac 20280
ggctcgegee 20340
gccttcaget 20400
tatggcagca 20460
caaaatttcc 20520
ctggccaacc 20580
gaggagccte 20640
cgcceecgaca 20700
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gggaagaaac
aaggcctgcce
cacccgtaac
gcccgaccge
gtececgegate
tgggtctggg
tgtgtgtcat
ctttecaaga
caggacgcct
tacttcagece
acagaccggt
tactcgtaca
tccacgtact
ggcactgcct
gctgctactg
gacgagcaag
aatattacaa
aaaacatttc
catgcagctg
gcaaaaccca
ctagaaagtc
gataacttga
actcatattt
caatctatgce
tattacaaca
gttgtagatt
ggtgatagaa
gttagaatta
ggaggtgtga
ggatgggaaa
tttgececatgg

gcgetgtatt

tctggtgacg
caccacccgt
gctggacctg
cgttgttgta
gttgeggeec
ggtgcaatcc
gtatgcgtcc
tggctacccce
cggagtacct
tgaataacaa
cccagegttt
aggcgeggtt
ttgacatccg
acaadgccct
ctcttgaaat
ctgagcagca
aggagggtat
aacctgaacc
ggagagtcct
caaatgaaaa
aagtggaaat
ctecctaaagt
cttacatgce
ccaacaggcc
gcacgggtaa
tgcaagacag
ccaggtactt
ttgaaaatca
ttaatacaga
aagatgctac
aaatcaatct

tgcccgacaa

caaatagacg
cccatecgege
cctecececg
acccgtccta
gtagccagtg
ctgaagcgcc
atgtcgcecge
ttcgatgatg
gagcceeggg
gtttagaaac
gacgctgcgg
caccctagct
cggegtgetg
ggctceccaag
aaacctagaa
aaaaactcac
tcaaataggt
tcaaatagga
aaaaaagact
tggagggcaa
gcaattttte
ggtattgtac
cactattaag
taattacatt
tatgggtgtt
aaacacagag
ttctatgtgg
tggaactgaa
gactcttacc
agaattttca
aaatgccaac

gctaaagtac

agcctccecte
ccatggctac
ccgacaccca
gcecgegegte
gcaactggca
gacgatgctt
cagaggagct
ccgeagtggt
ctggtgcagt
cccacggtgg
ttcatececctg
gtgggtgata
gacaggggcc
ggtgcecccaa
gaagaggacg
gtatttgggc
gtcgaaggte
gaatctcagt
accccaatga
ggcattcttg
tcaactactg
agtgaagatg
gaaggtaact
gcttttaggg
ctggcgggcce
ctttcatacc
aatcaggctg
gatgaacttc
aaggtaaaac
gataaaaatg
ctgtggagaa
agtccttceca
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gtacgaggag
cggagtgetg
gcagaaacct
cctgecgeege
aagcacactg
ctgatagcta
gctgagecge
cttacatgca
ttgeceecgege
cgectacgca
tggaccgtga
accgtgtget
ctacttttaa
ateccttgega
atgacaacga
aggcgccetta
aaacacctaa
ggtacgaaac
aaccatgtta
taaagcaaca
aggcagccgc
tagatataga
cacgagaact
acaattttat
aagcatcgea
agcttttget
ttgacagcta
caaattactg
ctaaaacagg
aaataagagt
atttcctgta

acgtaaaaat
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gcactaaagc 20760
ggccagcaca 20820
gtgctgecag 20880
gcecgecageg 20940
aacagcatcg 21000
acgtgtcgta 21060
cgcgcgeeceg 21120
catctcggge 21180
caccgagacg 21240
cgacgtgacc 21300
ggatactgcg 21360
ggacatggct 21420
gcecctactet 21480
atgggatgaa 21540
agacgaagta 21600
ttctggtata 21660
atatgccgat 21720
agaaattaat 21780
cggttcatat 21840
aaatggaaag 21900
aggcaatggt 21960
aaccccagac 22020
aatgggccaa 22080
tggtctaatg 22140
gttgaatgct 22200
tgattccatt 22260
tgatccagat 22320
ctttccactg 22380
tcaggaaaat 22440
tggaaataat 22500
ctccaacata 22560
ttectgataac 22620
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ccaaacacct
attaaccttg
caccgcaatg
ttccacatce
tcatacacct
ggaaatgacc
accttettcee
accaacgacc
gccaacgcta
tgggcctteca
tattacacct
tttaagaagg
cttaccccca
cagtgtaaca
taccagggcet
ttccagecccea
ggcatcctac
gaaggacagg
agcattaccc
aactttatgt
gcccacgcegce
gttttgtttg
accgtgtacc
catcaacaac
atcttggttg
ctccacacaa
actggatggce
gcttttctga
gtagcgcecat
tacaggggcc
ccaactggce
ccaactccat

tctacagcett

acgactacat
gagcacgctg
ctggcetgeg
aggtgcctcea
acgagtggaa
taagggttga
ccatggccca
agtcctttaa
ccaacgtgcc
cgcgecttaa
actctggectce
tggccattac
acgagtttga
tgaccaaaga
tctatatccc
tgagccgtcea
accaacacaa
cctaccetge
agaaaaagtt
ccatgggcgce
tagacatgac
aagtctttga
tgcgcacgcece
agctgcecgcec
tgggccatat
gctecgectge
ctttgectgg
ccagegacte
tgcttecttec
caactcggcc
ccaaactcce

gctcaacagt

cctggagegce

gaacaagcga
gtcccttgac
ctaccgctca
gaagttettt
cttcaggaag
cggagccagc
caacaccgcc
cgactatcte
catatccatc
gactaaggaa
tataccctac
ctttgactct
aattaagcgc
ctggttcetg
agagagctac
ggtggtggat
caactctgga
taacttcceccce
tctttgegat
actcacagac
ttttgaggtg
cgtggtecgt
ctteteggee
atgggctcca
tttttgggca
gccatagtca
aacccgcact
aagcaggttt
ccegaceget
gcctgtggac
atggatcaca
ccececaggtac

cactcgceect

gtggtggcte
tatatggaca
atgttgctgg
gccattaaaa
gatgttaaca
attaagtttg
tccacgettg
tcecgecgeca
ccetcecegea
accccatcac
ctagatggaa
tctgtcaget
tcagttgacg
gtacaaatgc
aaggaccgca
gatactaaat
tttgttggct
tatccgetta
cgcacccttt
ctgggccaaa
gatcccatgg
gtgcaccagc
ggcaacgcca
gtgagcagga
cctatgacaa
atacggccgg
caaaaacatg
accagtttga
gtataacgct
tattectgctg
accccaccat
agcccacccet

actteccgecag
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cegggetagt
acgtcaaccc
gcaatggtcg
acctccttet
tggttctgeca
atagcatttg
aggccatgcet
acatgctcta
actgggcggce
tgggctcggg
ccttttacct
ggcctggcaa
gggagggtta
tagctaacta
tgtactecett
acaaggacta
accttgeccecce
taggcaagac
ggcgcatcecc
accttctcta
acgagcccac
cgcaccgegg
caacataaag
actgaaagcc
gcgetttceca
tcgegagact
ctacctcttt
gtacgagtca
ggaaaagtcc
catgtttctc
gaaccttatt
gcgtcgeaac

ccacagtgeg

PCT/US2005/025219
ggactgctac 22680
atttaaccac 22740
ctatgtgcecec 22800
cctgececggge 22860
gagctcecta 22920
cctttacgeec 22980
tagaaacgac 23040
ccctatacce 23100
tttccgegge 23160
ctacgaccct 23220
caaccacacc 23280
tgaccgcectg 23340
caacgttgec 23400
taacattgge 23460
ctttagaaac 23520
ccaacaggtg 23580
caccatgcge 23640
cgcagttgac 23700
attctccagt 23760
cgccaactcec 23820
ccttetttat 23880
cgtcatcgaa 23940
aagcaagcaa 24000
attgtcaaag 24060
ggctttgttt 24120
gggggcgtac 24180
gagccctttyg 24240
ctcctgegee 24300
acccaaagcg 24360
cacgcctttg 24420
accggggtac 24480
caggaacagc 24540
cagattagga 24600
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gcgeccactte
ataaaggcaa
tctgegeegt
acacgttgcg
gctecggtgaa
gcgecgatat
cagggttgca
tgtcggagat
ttggtagctg
gtggcatcaa
ccttgatctg
acttgcegga
tgttggagat
actgctcctt
ccttatttat
ggtgcagcca
actgcaggta
aggtcagetg
cttccacttg
tgteccatcag
tcagcgggtt
gcgtcegeat
ctcetttgee
catcttctet
tgggagaagg
atggccgegg
cggactcgat
gggacgggga

cgggggtagt

aaaagatcat

ccaccgecte

ttgaggagga

tttttgtcac
atgcttttat
ttaaaaatca
atactggtgt
gttttcactc
cttgaagtcg
gcactggaac
cagatcecgeg
cctteeccaaa
aaggtgaccg
cttaaaagcc
aaactgattg
ctgcaccaca
cagcgcgcegce
cataatgctt
caacgcgcag
cgcetgecagg
caacccgcgg
gtcaggcagt
cgcgegegcea
catcaccgta
accacgcgcece
atgcttgatt
ttcttecteg
gcgettettt
gctgggtgtg
acgccgectce
cgacacgtcc
ttecgegetge
ggagtcagtc
caccgatgcec

ggaagtgatt

ttgaaaaaca
ttgtacacte
aaggggttct
ttagtgctcc
cacaggctgc
cagttggggc
actatcagcg
tccaggtect
aagggcgcgt
tgcceggtet
acctgagcct
gccggacagg
tttcggecce
tgccegtttt
ccgtgtagac
ccegtggget
aatcgcccca
tgctcctegt
agtttgaagt
gcctecatge
atttcacttt
actgggtcgt
agcaccggtg
ctgtccacga
ttettettgg
cgcggcacca
atccgetttt
tccatggttg
tectettece
gagaagaagg
gccaacgcgc

atcgagcagg

tgtaaaaata
tcgggtgatt
gcecgcegeatce
acttaaactc
gcaccatcac
ctecegecectg
ccgggtggtg
ccgegttget
gccecaggett
gggegttagg
ttgcgectte
ccgegtegtg
accggttett
cgctcgteac
acttaagctc
cgtgatgcett
tcatcgtcac
tcagccaggt
tcgectttag
cctteteeca
ccgetteget
cttcattcag
ggttgctgaa
ttacctctgg
gcgcaatggce
gcgegtettg
ttgggggegce

ggggacgtcg

gactggccat
acagcctaac
ctaccacctt
acccaggttt
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atgtactaga
atttaccccce
gctatgcgcee
aggcacaacc
caacgcgttt
cgcgegegag
cacgctggcec
cagggcgaac
tgagttgcac
atacagcgcc
agagaagaac
cacgcagcac
cacgatcttg
atccatttca
gccttegate
gtaggtcacce
aaaggtcttg
cttgcatacg
atcgttatce
cgcagacacg
gggctcttee
ccgecgcact
acccaccatt
tgatggcggg
caaatccgece
tgatgagtcet
ccggggagge
cgccgcaceg
ttecttetece
cgceccectet
ccecegtegag

tgtaagcgaa

PCT/US2005/025219
gacactttca 24660
acccttgeceg 24720
actggcaggg 24780
atccgeggca 24840
agcaggtcgg 24900
ttgcgataca 24960
agcacgctct 25020
ggagtcaact 25080
tcgecaccgta 25140
tgcataaaag 25200
atgccgcaag 25260
cttgecgtegg 25320
gccttgectag 25380
atcacgtgct 25440
tcagcgecage 25500
tctgcaaacg 25560
ttgctggtga 25620
gccgecagag 25680
acgtggtact 25740
atcggcacac 25800
tcttcecetett 25860
gtgcgecttac . 25920
tgtagcgcca 25980
cgctceggget 26040
gccgaggteg 26100
tecetegtect 26160
ggcggcgacg 26220
cgtcecgeget 26280
tataggcaga 26340
gagttcgcca 26400
gcacccececge 26460
gacgacgagg 26520
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accgctcagt
aacaagtcgg
tgttgaagca
atgtgececect
gcgtacccce
acccegtatt
agatacccct
agggcgctgt
ttggacgcga
gtcactctgg
gcagcatcga
gcacagtcat
tgcaagaaca
ttcaaacgcg
tegttaccgt
agctagagga
tctecaacgt
ttgggcaaaa
actgegttta
gcttggagga
tatggacggc
aacgcctget
agaactttag
ttcctagega
gctaccttct
gcggtgacgg
tggtttgcaa
gtececectecgece
cgtcggetta
acgaagacca
acattcttgg

gacgggggat

cgcagcecta

accaacagag
gcggggggac
tctgcagege
cgccatageg
caaacgccaa
tgcecgtgeca
atecctgecgt
catacctgat
cgagaagcgc
agtgttggtg
ggtcacccac
gagtgagctg
aacagaggag
cgagcctgcé
ggagcttgag
aacattgcac
ggagctctge
cgtgcttecat
cttatttcta
gtgcaacctc
cttcaacgag
taaaaccctg
gaactttatc
ctttgtgece
gcagctagcc
tctactggag
ttcgecagetg
tgacgaaaag
ccttegeaaa
atceccgeecg
ccaattgcaa
ttacttggac

tcagcagcag

gataaaaagc
gaaaggcatg
cagtgecgeca
gatgtcagce
gaaaacggca
gaggtgcttg
gccaaccgea
atecgectege
gcggcaaacg
gaactcgagg
tttgectacc
atcgtgegee
ggcctaceccg
gacttggagg
tgcatgcagc
tacaccttte
aacctggtcet
tccacgctcea
tgctacacct
aaggagctge
cgctecegtgg
caacagggtc
ctagagcgct
attaagtacc
aactaccttg
tgtcactgtc
cttaacgaaa
tecegeggete
tttgtacctg
cctaatgcgg
gccatcaaca

ccccagtecg

ccgegggecc

aagaccagga
gcgactacct
ttatctgcga
ttgcctacga
catgcgagcc
ccacctatca
gccgagegga
tcaacgaagt
ctctgcaaca
gtgacaacgc
cggcacttaa
gtgcgcagcec
cagttggcga
agcgacgcaa
ggttctttge
gacagggcta
cctaccttgg
agggcgaggc
ggcagacggc
agaaactgct
ccgegeaccet
tgccagactt
caggaatctt
gcgaatgece
cctaccactce
gctgcaacct
gtcaaattat
cggggttgaa
aggactacca
agcttaccge
aagcccgceca
gcgaggagct

ttgettcecea
Page 66

caacgcagag
agatgtggga
cgcgttgcaa
acgccaccta
caacccgege
catcttttte
caagcagctg
gccaaaaatc
ggaaaacagc
gecgectagece
cctaccccce
cctggagagg
cgagcagcta
actaatgatg
tgacccggag
cgtacgccag
aattttgcac
gcgcegegac
catgggcgtt
aaagcaaaac
ggceggacatc
caccagtcaa
gcecegecace
teccgecgett
tgacataatg
atgcaccccg
cggtaccttt
actcactccg
cgcccacgag
ctgcgtcatt
agagtttctg
caacccaatc

ggatggcacc

PCT/US2005/025219
gcaaacgagg 26580
gacgacgtgce 26640
gagcgcagcg 26700
ttctcaccge 26760
ctcaacttct 26820
caaaactgca 26880
gccttgegge 26940
tttgagggtc 27000
gaaaatgaaa 27060
gtactaaaac 27120
aaggtcatga 27180
gatgcaaatt 27240
gcgegetgge 27300
gccgcagtge 27360
atgcagcgca 27420
gcctgcaaga 27480
gaaaaccgcc 27540
tacgtccgeg 27600
tggcagcagt 27660
ttgaaggacc 27720
attttcceccg 27780
agcatgttgc 27840
tgctgtgcac 27900
tggggccact 27960
gaagacgtga 28020
caccgctcce 28080
gagctgcagg 28140
gggctgtgga 28200
attaggttct 28260
acccagggce 28320
ctacgaaagg 28380
ccccegecge 28440
caaaaagaag 28500
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ctgcagcectgce
gttttggacg
tececgaggteg
gcgccccaga
ccggcactgce
aagtccaagc
tggcgeggage
ttcgcecegec
tactaccgtc
cacacagaag
ggcggcagca
cgagcttaga
agaacaagag
tcacaaaagc
atactgegeg
actacgtcat
caaggaaatt
agctgcceaa
ccgggtcaac
caccacacct
aagtcccget
taactcaggg
tataactcac
ctcgettggt
cacgcctegt
cattggaact
gggacctcce
ggcggacggce
ggtccactgt
attgceegag
gcttgeceegt

gggaccctgt

cgccgecace
aggaggagga
aagaggtgtce
aatcggcaac
ccgttegecg
agccgecgec
acaagaacgc
getttettet
atctctacag
caaaggcgac
gcaggaggag
aacaggattt
ctgaaaataa
gaagatcagc
ctgactctta
ctcecageggce
cccacgecct
gactactcaa
ggaatacgcg
cgtaataacc
cccaccactg
gcgcagettyg
ctgacaatca
ctcegteegg
caggcaatce
ctgcaattta
ggccactatc
tacgactgaa
cgccgccaca
gatcatatcg
agcctgattce

gttctcactg

cacggacgag
ggacatgatg
agacgaaaca
cggtteccage
acccaaccgt
gttagcccaa
catagttgct
ctaccatcac
cccatactge
cggatagcaa
gagcgcetgeg
ttececcactet
aaaacaggtc
ttecggecgecac
aggactagtt
cacacccggce
acatgtggag
cccgaataaa
cccaccgaaa
ttaatcececeg
tggtacttce
cgggcggett
gagggcgagg
acgggacatt
taactctgeca
ttgaggagtt
cggatcaatt
tgttaagtgg
agtgctttga
agggeccggce
gggagtttac

tgatttgcaa

gaggaatact
gaagactggg
cecgtcacccet
atggctacaa
agatgggaca
gagcaacaac
tgcttgcaag
ggcgtggect
accggcggca
gactctgaca
tctggegecece
gtatgctata
tctgegatcece
gctggaagac
tcgegecctt
gccagcacct
ttaccagcca
ctacatgagc
ccgaattcecte
tagttggcee
cagagacgcc
tcgtcacagg
tattcagcetc
tecagatcggce
gacctegtee
tgtgccatcg
tattcctaac
agaggcagag
ccgcegactece
gcacggcegte
ccagcgecec
ctgtcctaac

Page 67

gggacagtca
agagcctaga
cggtegeatt
cctecgetee
ccactggaac
agcgccaagg
actgtgggag
tccceccgtaa
gcggcagcaa
aagcccaaga
aacgaacccg
tttcaacaga
ctcacccgea
gcggaggctc
tctcaaattt
gttgtcagcg
caaatgggac
gcgggacccec
ctggaacagg
gctgeeetgg
caggccgaag
gtgeggtege
aacgacgagt
ggcgecggec
tctgagecge
gtctacttta
tttgacgegg
caactgecgece
ggtgagtttt
cggcttacceg
ctgctagttg

cctggattac
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ggcagaggag 28560
Egaggaagct 28620
ccectecgecg 28680
tcaggcgeccg 28740
cagggccggt 28800
ctaccgctca 28860
caacatctcc 28920
catcctgecat 28980
cagcagcggce 29040
aatccacagc 29100
tatcgacccg 29160
gcaggggcca 29220
gctgcecectgta 29280
tcttcagtaa 29340
aagcgcgaaa 29400
ccattatgag 29460
ttgcggetgg 29520
acatgatate 29580
cggctattac 29640
tgtaccagga 29700
ttcagatgac 29760
ccgggcaggg 29820
cggtgagcte 29880
gctctteatt 29940
gctctggagg 30000
accccttcte 30060
taaaggactc 30120
tgaaacacct 30180
gctactttga 30240
cccagggaga 30300
agcgggacag 30360
atcaagatct 30420
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ttgttgccat
atecgccatcce
ctggtacttt
gtctacgaga
cctgecggga
aaccagactt
agaaaaccct
agcaactcta
gcagecgectg
ccaagacatg
caaagtcacc
gcgtcagaaa
agaaaccgaa
taagaccctg
gcatcactta
tgccctecte
taaatggaat
tgcagatgaa
cggaaaccgg
ttcaagagag
atggcatgct
cctcececaaaa
tggaaatatc
ctctaatggt
actccaaact
tgcaaacatc
ccectctaac
aaaatggaaa
ctttgaccgt
ttactggagce
taaggattga
aaaaccaact

tggatattaa

ctctgtgctg
tgtaaacgcce
taacatctct
gaacctectce
acgtacgagt
tttccggaca
tagggtatta
cgggctatte
ctagaaagac
gttaacttge
tacgacagta
ttggtggtca
ggctgeattc
tgcggtctca
cttaaaatca
ccagctcetgg
gtcagtttcc
gecgegcaaga
tcctecaact
tcecectggg
tgcgctcaaa
tgtaaccact
tgcacccctce
cgcgggcaac
tagcattgcce
aggcceccecte
tactgccact
actaggacta
agcaactggt
cttgggtttt
ttctcaaaac
aaatctaaga

ctacaacaaa

agtataataa
accgtcttca
ccctctgtga
gagctcagcet
gcgtcacegg
gacctcaata
ggccaaaggc
taattcaggt
gcagggcagce
accagtgcaa
ataccaccgg
tggtgggaga
actcaccttg
aagatcttat
gttagcaaat
tattgcagct
tcctgttect
ccgtectgaag
gtgcctttte
gtactctctt
atgggcaacg
gtgagcccac
acagttacct
acactcacca
acccaaggac
accaccaccg
ggtagettgg
aagtacgggg
ccaggtgtga
gattcacaag
agacgcctta
ctaggacagg

ggcctttact

atacagaaat
ccegeccaag
tttacaacag
actccatcag
ccgetgecace
actctgttta
gcagctactg
ttctctagaa
ggccgagcaa
aaggggtatc
acaccgectt
aaagcccatt
tcaaggacct
tccetttaac
ttetgtecag
tccteetgge
gtcecatccge
ataccttcaa
ttactcctee
tgcgectatce
gcetetetet
ctctcaaaaa
cagaagccct
tgcaatcaca
cccteacagt
atagcagtac
gcattgactt
ctecetttgea
ctattaataa
gcaatatgca
tacttgatgt
gccctetttt

tgtttacagc
Page 68

taaaatatac
caaaccaagdg
tttcaaccca
aaaaaacacc
acacctaccg
ccagaacagd
tggggtttat
atggacggaa
cagcgcatga
ttttgtctgg
agctacaagt
accataactc
gaggatctct
taataaaaaa
tttattcagc
tgcaaacttt
acccactatc
cccegtgtat
ctttgtatcc
cgaacctcta
ggacgaggcc
aaccaagtca
aactgtggct
ggccccgeta
gtcagaagga
ccttactate
gaaagagccc
tgtaacagac
tacttecttg
acttaatgta
tagttatccg
tataaactca

ttcaaacaat
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tggggctcet 30480
cgaaccttac 30540
gacggagtga 30600
accctcctta 30660
cctgaccgta 30720
aggtgagctt 30780
gaacaattca 30840
ttattacaga 30900
atcaagagct 30960
taaagcaggc 31020
tgccaaccaa 31080
agcactcggt 31140
gcacccttat 31200
aaataataaa 31260
agcacctcct 31320
ctccacaatc 31380
ttcatgttgt 31440
ccatatgaca 31500
cccaatgggt 31560
gttacctcca 31620
ggcaacctta 31680
aacataaacc 31740
gecgecgeac 31800
accgtgcacg 31860
aagctagccce 31920
actgcctcac 31980
atttatacac 32040
gacctaaaca 32100
caaactaaag 32160
gcaggaggac 32220
tttgatgcte 32280
gcccacaact 32340
tccaaaaagc 32400
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ttgaggttaa
atgcaggaga
caaaaattgg
ctggecttag
taactttgtg
ctaaactcac
tggctgttaa
taagatttga
actttagaaa
ctaacctatc
aagtttactt
cacaggaaac
ctggccacaa
cccaagaata
atcggtgatc
tagaatgcag
aaccattata
gacgatggtg
ccgaagttca
tcgegagtga
aaatcggega
tgatacatat
tgcageccegg
tcetgecagg
tggacatacc
tecggtgtgag
ttacgegttg
ggttcgttgg
tctttaatcg
agttctttcg
gcagcagttt

gcgtaagggt

cctaageact
tgggcttgaa
ccatggecta
ttttgacage
gaccacacca
tttggtctta
aggcagtttg
cgaaaatgga
tggagatctt
agcttatcca
aaacggagac
aggagacaca
ctacattaat
aagaatcgtt
accgatccag
tgaaaaaaat
agctgcaata
cgccaggaga
tgcecagtccea
agatccecttt
aattccatac
ccagccatgce
ctaacgtatc
ccagaagttc
atccgtaata
cgtcgcagaa
cttecgecag
caatactcca
cctgtaagtg
gcttgttgece
catcaatcac

aatgcgaggt

gccaaggggt
tttggttcac
gaatttgatt
acaggtgcca
gctcecatcte
acaaaatgtg
gctccaatat
gtgctactaa
actgaaggca
aaatctcacg
aaaactaaac
actccaagtg
gaaatatttg
tgtgttatgt
acatgataag
getttatttg
aacaagttcc
gttgttgatt
gcgtttttge
cttgttaccg
ctgttcaccg
acactgatac
cacgccgtat
tttttccagt
acggttcagg
cattacattg
tggcgecgaaa
catcaccacg
cgcttgctga
cgcttegaaa

cacgatgcca

acggtaggag

tgatgtttga
ctaatgcacc
caaacaaggc
ttacagtagg
ctaactgtag
gcagtcaaat
ctggaacagt
acaattcctt
cagcctatac
gtaaaactgc
ctgtaacact
catactctat
ccacatcctce
ttcaacgtgt
atacattgat
tgaaatttgt
cggatcgega
cattgtttge
agcagaaaag
ccaacgcgca
acgacggcgc
tcttecactce
tcggtgatga
accttctetg
cacagcacat
acgcaggtga
tattcecegtg
cttgggtggt
gtttcceegt
ccaatgccta
tgttcatetg
ttggcecccaa
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cgctacagcce
aaacacaaat
tatggttcct
aaacaaaaat
actaaatgca
acttgctaca
tcaaagtgct
cctggaccca
aaacgctgtt
caaaagtaac
aaccattaca
gtcattttca
ttacactttt
ttatttttca
gagtttggac
gatgctattg
tecggeecga
ctecectgetg
ccgecgactt
atatgccttg
tgacgegatc
acatgteggt
taatcggctg
ccgtttccaa
caaagagatc
tcggacgegt
caccttgegg
ttttgtcacg
tgactgecte
aagagaggtt
cccagtcgag

teccagtecat
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atagccatta
cccctcaaaa
aaactaggaa
aatgataagc
gagaaagatg
gtttcagttt
catcttatta
gaatattgga
ggatttatgce
attgtcagtc
ctaaacggta
tgggactggt
tcatacattg
attgcceggg
aaaccacaac
ctttatttgt
ggctgtagee
cggtttttca
cggtttgegg
cgaggtcgea
aaagacgcgg
gtacattgag
atgcagttte
atcgecgett
gctgatggta
cgggtcgagt
acgggtatcc
cgctatcage
ttegectgtac
aaagccgaca
catctcttea

taatgegtgg

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

34020

34080

34140

34200

34260

34320
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tcgtgcacca
ccaaagccag
actgaccgga
acgcacagtt
aaagtcccge
acgctgacat
gcgacatgceg
acgctgegat
ccgttttegt
acacaaacgg
aatggcgtat
taatgagtga
aagacttcge
tgatcgttaa
caacgctgat
tttttgattt
ttttttgggce
tcagaagcca
cccttgetgt
gatgcaattt
gaaggcacgg
gatcagcgag
tccagcacac
cactcgacac
gtatatatag
cgcacgcgaa
acttccgttt
tacaagttac
tcacaaactc
atgatg
<210>

<211>

«<212>
<213>

17

DNA

tcagcacgtt
taaagtagaa
tgccgacgeg
catagagata
tagtgccttg
caccattgge
tcaccacggt
ggattccgge
cggtaatcac
tgatacgtac
agccgecctg
ccgcatcgaa
gctgatacca
aactgcctgg
caattccaca
cacgggttgg
ccatgatggce
tagagcccac
cctgecccac
cctcatttta
gggaggggca
ctctagatgce
tggeggeegt
ggcaccagct
gactaaaaaa
cctacgecca
tcccacgtta
tccgecectaa

caccccctca

33583

atcgaatcct
cggtttgtgg
aagcgggtag
accttcaccc
tccagttgca
caccacctge
gatatcgtce
atagttaaag
cattececcgge
acttttcecg
atgctccatc
acgcagcacg
gacgttgcecc
cacagcaatt
gttttcgcga
ggtttctaca
agatccgtat
cgecatcccca
cccacceece
ttaggaaagg
aacaacagat
atgctcgagc
tactagtgga
caatcagtca
tgacgtaacg
gaaacgaaag
cgtcacttcece
aacctacgtc

ttatcatatt

Artificial Sequence

ttgccacgca
ttaatcagga
atatcacact
ggttgccaga
accacctgtt
cagtcaacag
acccaggtgt
aaatcatgga
gggatagtct
gcaataacat
acttcctgat
atacgctgge
gcataattac
gcecggettt
tccagactga
ggacggacca
agtgagtcgt
gcatgccetge
agaatagaat
acagtgggag
ggctggcaac
ggccgecagt
tecegageteg
cagtgtaaaa
gttaaagtcc
ccaaaaaacc
cattttaaga
acccgeceeg

ggcttcaatc
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agtccgcatc
actgttegece
ctgtctggcet
ggtgeggatt
gatccgeatc
acgcgtggtt
tcggegtggt
agtaagactg
gccagttcag
acggcgtgac
tattgaccca
ctgcccaacc
gaatatctgc
cttgtaacge
atgcccacag
tgcgttcgac
attagctggt
tattgtectte
gacacctact
tggcaccttc
tagaaggcac
gtgatggata
gtacccggcece
aagggccaag
acaaaaaaca
cacaacttcce
aaactacaat
ttececacgee

caaaataagg

PCT/US2005/025219
ttcatgacga 34380
cttcactgcc 34440
tttggctgtg 34500
caccacttgc 34560
acgcagttca 34620
acagtcttgc 34680
gtagagcatt 34740
ctttttettg 34800
ttegttgttc 34860
atcggettca 34920
cactttgccg 34980
tttcggtata 35040
atcggcgaac 35100
getttceccac 35160
gcecgtcgagt 35220
ctttctctte 35280
tectttecgeec 35340
ccaatcctcc 35400
cagacaatgc 35460
cagggtcaag 35520
agtcgaggcet 35580
tctgcagaat 35640
gttataacac 35700
tgcagagcga 35760
cccagaaaac 35820
tcaaatcgtc 35880
tcccaacaca 35940
cegegecacg 36000
tatattattg 36060

36066
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<220>
«<223>

<400> 17
catcatcaat

‘ttgtgacgtg
gatgttgcaa
gtgtgcgecg
taaatttggg
agtgaaatct
tcggtgateca
agaatgcagt
accattataa
actcgagagce
ctgatgtcga
ttcttctect
ctgatctcect
ttcaggtagc
agcttcageca
atgccgcetca
agéggthga
ttgecegeege
agcaggccegg
gcetggecca
gtgtegttge
aggccgetgg
tcgatgtege
agcttcttgg
gcctggcegga
cgcacgecect
agctgcacga
tcctecggececa
gtgcactgca

cacttcagga

aatatacctt
gcgcggggcg
gtgtggegga
gtgtacacag
cgtaaccgag
gaataatttt
ccgatcecaga
gaaaaaaatg
gctgcaataa
ggccgcaatc
accagttecca
gctggttetg
tgtcececactg
gctcecacgge
tgtgctgcectg
gcagctggeg
tcttcaccac
¢ggggcggaa
tgatgttgct
ccttctgeea
tggtggtgtt
tgttgcagta
cgcegetget
ccacgccgceg
tgtcgecgat
tgcgggtgtt
tgatggtett
ggctgcegtt
cggtgctcac

tggcgaagcec

attttggatt
tgggaacggg
acacatgtaa
gaagtgacaa
taagatttgg
gtgttactca
catgataaga
ctttatttgt
acaagttccc
gataagcttg
caggctggce
gctctcecteg
cagccéggtc
cagcacgcgg
ggcctcgatg
ggcctgggeg
cttgtacttg
gatctegttg
ctecgecagegyg
catgttgatg
gttgectecteg
gaagaactcg
cttectegaag
cagggtgtecg
gatgcecgecg
gttgttgggg
ggegttgttg
cagcagcagc
gttcttgcag

ggcgggggcyg

Adenoviral vector Adgpl40(A).11D

gaagccaata
gcgggtgacg
gcgacggatg
ttttecgegeg
ccattttege
tagcgegtaa
tacattgatg
gaaatttgtg
ggatctttet
atgatcccac
cacttgtceca
atcaggttgt
atgttgtceccce
gcctgeagcet
gcgegcagea
gtaagcttgg
tacagctcgce
gtgctgttgt
atcacgcccet
atctgettga
gtgctgttgce
ccgecgeaga
atgatggtct
ttccacttgg
gtggegtaga
cgggtgcagt
gtgatgttet
tgggtgctga
gggccggtac
cagtagtgga

Page 71

tgataatgag
tagtagtgtg
tggcaaaagt
gttttaggcg
gggaaaactg
tatttgtcta
agtttggaca
atgctattge
agctagtcta
gtgttcacca
gggccageag
agatgatctg
agatctcgag
gcttgatgcc
ggttgctectg
cgcggetggy
tgcgecagtt
tgccgeegte
ggatgggggg
tgcggcaggt
tctecccaggt
tgaagctgtg
tgttecttgaa
cgcggetecac
aggcctggec
tgatctteac
cgctgeggat
tcaccggtceg

cgttgaactc

tggggatggg

PCT/US2005/025219
ggggtggagt 60
gcggaagtgt 120
gacgtttttg 180
gatgttgtag 240
aataagagga 300
gggcccggga 360
aaccacaact 420
tttatttgta 480
gactagctag 540
cagccagcegg 600
gtcctgeteg 660
ggtgtagttg 720
ctgctggtcce 780
ccacacggtce 840
ctgectgecacg 900
ggccacgccec 960
gtcgecgeatg 1020
gcgggtcagce 1080
ggggtacatg 1140
cagggtgatg 1200
gctgttgaac 1260
ggtggtgatc 1320
gtgctecgege 1380
gtggcagtgg 1440
ggggcecgatg 1500
ggccttatcce 1560
ctggatgcce 1620
gatgcegtgg 1680
ggtgtccttg 1740
ctcgaagetc 1800
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accttggggc
gtctcgttet
tgcttcttgt
acgttgctgg
ggcttcaggc
ttgcgccaca
tcggtgggea
gcgtegetgg
acggccacce
ccececagegec
tctctagatce
gtaccggctg
cattgtcact
gggtgggect
ttccaatgca
caaaacagcg
tatagacctc
gacattttgg
ggtggagact
aaaaccgcat
agtcccataa
caataggggg
gtaaatactc
acgtcattat
ccgtaagtta
attactatta

ataaggtggg

caccaactcg
ggceggggtyg
aaactctact
cgccgeeget
gagcccgcett

tcttttggca

aggcctgggt
tctegttgat
ccttecagetce
cggtggegtt
tctggtccca
tgttgaagtc
cgcaggegtyg
cgcagaacag
acaggttctc
acaggttctg
gaattctgca
cagttggacc
caagtgtatg
atagactcta
ccgtteecgg
tggatggcgt
ccaccgtaca
aaagtccecgt
tggaaatccce
caccatggta
ggtcatgtac
cgtacttggc
cacccattga
tgacgtcaat
tgtaacgcgg
ataactagta
ggtcttatgt
tttgatggaa
cgtcagaatg
accttgacct
tcagcecgetg
gcaagcagtg

caattggatt

gatggcgctg
ctgcaccacg
ggtggtgatg
gcagtccagg
caggctgatg
ctcggtecacg
ggtcteccac
ggtggtcteg
ggcggegetg
ccagctggte
gtgatcaggg
tgggagtgga
gccagatcte
taggcggtac
ccgeggaggce
ctcecaggcga
cgcctaccge
tgattttggt
cgtgagtcaa
atagcgatga
tgggcataat
atatgataca
cgtcaatgga
gggcegggggt
aactccatat
ctgaaatgtg
agttttgtat
gcattgtgag
tgatgggcecte
acgagaccgt
cagccaccgce
cagcttecccg

ctttgacccg

gtgttgcagt
tccagcecttgt
ttgaagctac
gtcacgcaca
atgtcggtgt
ttctccaggt
acgttgtgca
gcgtecttcee
tagatcacca
tggatgccge
atcccagate
cacctgtgga
aagcctgeca
ttacgtcact
tggatcggtce
tctgacggtt
ccatttgegt
gccaaaacaa
accgctatcce
ctaatacgta
gccaggcedggdg
cttgatgtac
aagtccctat
cgttgggegg
atgggctatg
tgggegtggc
ctgttttgca
ctcatatttyg
cagcattgat
gtectggaacyg
ccgcgggatt
ttcatccgee

ggaacttaat
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tgatcaggcg
agaacaggct
agttgcgecat
ggggggtcag
gcatctgcte
ggatctcctg
ccteggtgte
acacgggcac
gcatgcccag
gcacgcgcat
cgtatagtga
gagaaaggca
cacctcaagt
cttggcacgg
ccggtgtett
cactaaacga
caatggggcg
actcccattg
acgcccattg
gatgtactgc
ccatttaccg
tgccaagtgg
tggcgttact
tcagccaggc
aactaatgac
ttaagggtag
gcagccgecg
acaacgcgca
ggtecgeeceg
ccgttggaga
gtgactgact
cgcgatgaca

gtecgtttetce

PCT/US2005/025219
gtacttgtcg 1860
gtacacctge 1920
ctcgttggtce 1980
cttcacgcag 2040
caccatgttg 2100
ggggttgggg 2160
gtaggccttg 2220
gccgtagtac 2280
gatcatggtg 2340
ggtggcgata 2400
gtcgtattag 2460
aagtggatgt 2520
gaagccaadgg 2580
ggaatcecgcg 2640
ctatggaggt 2700
gctetgetta 2760
gagttgttac 2820
acgtcaatgg 2880
atgtactgcc 2940
caagtaggaa 3000
tcattgacgt 3060
gcagtttacc 3120
atgggaacat 3180
gggccattta 3240
cccgtaattyg 3300
gaaagaatat 3360
ccgecatgag 3420
tgcccceatyg 3480
tcetgeecege 3540
ctgcagccte 3600
ttgctttect 3660
agttgacggc 3720
agcagctgtt 3780
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ggatctgege
cataaataaa
tttaggggtt
gtgtattttt
ccegtetetg
gatgatccag
gctgattgece
gtgcatacgt
agccatatcc
cttgggaaat
gtgacctcca
ggectgggeg
gtcataggcc
atccggcecca
tggggggate
cagctgggaa
aatcacacct
gagcaggggg
cgccagaagg
cggtttgaga
gtcccacage
gggttggggce
atgtctttecc
gcteccgggct
tgceggtett
ccctececgegyg
cagtgcagac
gcatcecgege
cgtteggggt
tccatgagce
ttgagaggcc

tctgagacaa

cagcaggttt
aaaccagact
ttgcgcegege
tccaggacgt
gggtggaggt
tcgtagcagg
aggggcaggce
ggggatatga
ctceggggat
ttgtcatgta
agattttcca
aagatatttc
atttttacaa
ggggcgtagt
atgtctacct
gaaagcaggt
attaccggct
gccacttegt
cgctegecge
cegteegecg
tcggtcacct
ggctttegcet
acgggcgceag
gcgegetgge
cgcectgege
cgtggeectt
ttttgaggge
cgcaggccce
caaaaaccag
ggtgtccacg
tgtcctcgag

aggctegegt

ctgccctgaa
ctgtttggat
ggtaggeecyg
ggtaaaggtg
agcaccactg
agcgctgggce
ccttggtgta
gatgcatctt
tcatgttgtg
gcttagaagg
tgcattecgtc
tgggatcact
agcgegggcyg
taccctcaca
geggggegat
tcctgagecag
gcaactggta
taagcatgtc
ccagcgatag
taggcatgct
gctctacggce
gtacggcagt
ggtecctegte
cagggtgcgce
gtcggccagg
ggcgegeage
gtagagcttyg
gcagacggtc
gtttceccceca
ctcggtgacg
cggtgttceg

ccaggccagc

Z
ggcttcétCC
ttggatéaag
ggaccaécgg
actctggatg
cagagcttca
gtggtgecta
agtgtttaca
ggactgtatt
cagaaccacc
aaatgcgtgg
cataatgatg
aacgtcatag
gagggtgeca
gatttgcatt
gaagaaaacg
ctgcgactta
gttaagagag
cctgactcge
cagttcttgce
tttgagegtt
atctcgatcece
agtcggtgcet
agcgtagtcet
ttgaggctgg
tagcatttga
ttgcecttgg
ggcgcgagaa
tcgeatteca
tgetttttga
aaaaggctgt
cggtcetect
acgaaggagg
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cctccecaatg
caagtgtctt
tcteggtegt
ttcagataca
tgctgeggag
aaaatgtctt
aagcggttaa
tttaggttgg
agcacagtgt
aagaacttgg
gcaatgggcc
ttgtgttcca
gactgcggta
tcccacgett
gtttcegggg
ccgecageegyg
ctgcagctge
atgttttccc
aaggaagcaa
tgaccaagca
agcatatctc
cgtccagacg
gggtcacggt
tcectgetggt
ccatggtgtce
aggaggcgcec
ataccgattc
cgagccaggt
tgcgtttett
ccgtgtceccce
cgtatagaaa

ctaagtggga

PCT/US2005/025219
cggtttaaaa 3840
gctgtettta 3900
tgagggtcet 3960
tgggcataag 4020
tggtgttgta 4080
tcagtagcaa 4140
gctgggatgg 4200
ctatgttccc 4260
atccggtgeca 4320
agacgccctt 4380
cacgggcgge 4440
ggatgagatc 4500
taatggttce 4560
tgagttcaga 4620
taggggagat 4680
tgggcccgta 4740
cgtcatcecct 4800
tgaccaaatc 4860
agtttttcaa 4920
gttccaggcg 4980
ctcgtttege 5040
ggccagggte 5100
gaaggggtgce 5160
gctgaagcge 5220
atagtccagce 5280
gcacgagggg 5340
cggggagtag 5400
gagctctggce 5460
acctctggtt 5520
gtatacagac 5580
ctcggaccac 5640
ggggtagcgg 5700
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tcgttgtcca
gcatcaagga
gggctataaa
agggccagcet
ttgtcagttt
agggtggccg
aacgacccgt
tcgecgatcgg
cgccattcgg
ttgtgcaggg
cagcagaggc
tceggggggt
atcttgeatc
tatgggttga
caaatgtcgt
ccaccgegga
ggaccgaggt
tgtgagttgg
accgcgtcac
acctgcacgt
ccecttttttt
tggatcggaa
gcctggtagg
agcgaggtgt
aagtcagtgt
cgcggatttg
aagttgcgtg
gcgagcacga
cgcgggatge
gagctgagcc
gagctccaca
cgacctatgg

cggtcccate

ctagggggtce
aggtgattgg
agggggtggg
gttggggtga
ccaaaaacga
catccatctg
agagggcgtt
cgcgetectt
gaaagacggt
tgacaaggtc
ggccgecectt
ctgegtcecac
cttgcaagtc
gtgggggacc
aaacgtagag
tgctggegeg
tgctacggge
atgatatggt
gcacgaagga
ctagggcgca
tccacagcte
acccgtegge
cgcagcatce
gggtgagcge
cgtegeatcee
gcagggcgaa
tgatgcggaa
tctcgtcaaa
ccttgatgga
cgtgctetga
ggtcacgggce
ccattttttce

caaggttcge

cactcgetcc
tttgtaggtyg
ggcgegtteg
gtactccctc
ggaggatttg
gtcagaaaag
ggacagcaac
ggccgegatg
ggtgcgceteg
aacgctggtg
gcgcgagcag
ggtaaagacc
tagcgccetge
ccatggeatg
gggctctctg
cacgtaatcg
gggctgetcet
tggacgetgg
ggcgtaggag
gtagtccagg
gcggttgagg
ctccgaacgg
cttttectacg
aaaggtgtcc
gccctgetece
ggtgacatcg
gggtcccgge
gccgttgatg
aggcaatttt
aagggcccag
cattagcaﬁt
tggggtgatg

ggctaggtct

agggtgtgaa
taggccacgt
tcctcactcet
tgaaaagcgg

atattcacct

acaatctttt

ttggcgatgg
tttagctgca
tegggcacca
gctacctcte
aatggcggta
ccgggcagca
tgccatgege
gggtgggtga
agtattccaa
tatagttecgt
gctcggaaga
aagacgttga
tegegeaget
gtttccttga
acaaactctt
taagagccta
ggtagcgegt
ctgaccatga
cagagcaaaa
ttgaagagta
acctcggaac
ttgtggcceca
ttaagttcct
tctgcaagat
tgcaggtagt
cagtagaagg

cgegeggceag
Page 74

gacacatgtce
gaccgggtgt
cttcegeate
gcatgacttc
ggccegeggt
tgttgtcaag
agcgcagggt
cgtattcgceg
ggtgcacgcg
cgcgtaggceg
gggggtctag
ggcgcgegte
gggcggcaag
gcgcggaggc
gatatgtagg
gcgagggage
ctatctgect
agctggegte
tgttgaccag
tgatgtcata
cgcggtettt
gcatgtagaa
atgcctgege
ctttgaggta
agtccgtgceg
tcttteccge
ggttgttaat
caatgtaaag
cgtaggtgag
gagggttgga
cgcgaaaggt
taagcgggtc

tcactagagg

PCT/US2005/025219
gcecctectteg 5760
tcectgaaggg 5820
gctgtctgeg 5880
tgcgctaaga 5940
gatgcctttg 6000
cttggtggca 6060
ttggtttttg 6120
cgcaacgcac 6180
ccaaccgcgg 6240
ctcgttggte 6300
ctgcgteteg 6360
gaagtagtct 6420
cgcgcgcteg 6480
gtacatgccg 6540
gtagcatctt 6600
gaggaggtcg 6660
gaagatggca 6720
tgtgagacct 6780
ctcggegatg 6840
cttatcctgt 69500
ccagtactct 6960
ctggttgacg 7020
ggcecttecgg 7080
ctggtatttg 7140
ctttttggaa 7200
gcgaggcata 7260
tacctgggeg 7320
ttccaagaag 7380
ctcttcaggg 7440
agcgacgaat 7500
cctaaactgg 7560
ttgttcccag 7620
ctcatcteecg 7680
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ccgaacttca
taggtctcta
aagaactgga
tcecetgegac
cggtgcacgg
agtgggaatt
tgtccttgac
gagcccaaag
tgggagctgt
tttacctcge
ggctggttgag
gtaccgcgeg
gacgcgggceg
gcacgtecgge
cgacgacgcg
tgagcttgaa
ggcgcaaaat
gctecgatetc
cgttggaaat
ggctgtagac
gcteccacgtg
tggtggcggt
tgatatccce
aaaactggga
cgacagtgtc
cctettecat
ggcggcgacyg
gacggcgeat
cgccegteat
taacgatgca

ccgecatcgac

gtaggctgag

tgaccagcat
catcgtaggt
tctecegeca
gggccgaaca
gctgtacatce
tgagccecte
cgtetggetg
tececagatgte
ccatggtctg
atagacgggt
tggcggegtce
gcgggeggtg
agcccccgga
gccgegegeg
gcggttgatc
cctgaaagag
ctcctgeacg
ttectectgg
gegggecatg
cacgccecct
ccgggcgaag
gtgttctgcece
caaggcctceca
gttgegegece
gcgcaccteg
aagggcctce
acggcgcacce
ggtcteggtg
gtccecggtta
tctcaacaat
cggatcggaa

caccgtggeg

gaagggcacg
gacaaagaga
ccaattggag
ctegtgetgg
ctgcacgagg
geetggeggg
ctcgagggga
cgegegeggce
gagctccege
cagggcgcgdg
gatggcttge
ggccgegggg
ggtagggggg
ggcaggagcet
tcctgaatcet
agttcgacag
tctcetgagt
agatctcege
agctgcgaga
tecggecatcge
acggcgtagt
acgaagaagt
aggcgctcca
gacacggtta
cgctcaaagg
ccttcttett
gggaggcggt
acggcgeggce
tgggttggcg
tgttgtgtag
aacctctecga

ggcggeagcy

agctgcttce
cgecteggtge
gagtggctat
cttttgtaaa
ttgacctgac
tttggctggt
gttacggtgg
ggtcggaget
ggcgtcaggt
gctagatcca
aagaggccgc
gtgteccttgg
gcteeggace
ggtgctgege
ggcgectetg
aatcaatttc
tgtcttgata
gtececggeteg
aggcgttgag
gggcgegeat
ttecgcaggey
acataaccca
tggcctegta
actccteete
ctacaggggce
cttctggegg
cgacaaagcg
cgttctegeg
gggggctgce
gtactccgce
gaaaggcgtc
ggcggeggte
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caaaggcccec
gaggatgcga
tgatgtggtg
aacgtgcgca
gaccgcgeac
ggtcttctac
atcggaccac
tgatgacaac
caggcgggad
ggtgatacct
atcccegegg
atgatgcatce
cgccgggaga
gegtaggttg
cgtgaagacyg
ggtgtcgttg
ggcgatcteg
ctccacggtg
gcctcececteg
gaccacctgc
ctgaaagagg
gcgtegeaac
gaagtccacg
cagaagacgg
ctecttettet
cggtggggga
ctcgatcatce
ggggcgcagt
atgcggcagg
gccgagggac
taaccagtca

ggggttgttt

PCT/US2005/025219
catccaagta 7740
gcecgateggg 7800
aaagtagaag 7860
gtactggcag 7920
aaggaagcag 7980
tteggcetget 8040
cacgccgcge 8100
atcgcgeaga 8160
ctectgecagg 8220
aatttccagg 8280
cgcgactacg 8340
taaaagcggt 8400
gggggcaggy 8460
ctggcgaacg 8520
acgggcecgg 8580
acggcggcect 8640
gccatgaact 8700
gcggegagot 8760
ttccagacgce 8820
gcgagattga 8880
tagttgaggg 8940
gtggattcgt 9000
gcgaagttga 9060
atgagctcgg 9120
tcttecaatcet 9180
ggggggacac 9240
tcecececgegge 9300
tggaagacgc 9360
gatacggecgce 9420
ctgagcgagt 9480
cagtcgcaag 9540
ctggecggagg 9600
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tgctgctgat
ccatgtecctt
tttgacatcg
cttctectte
gccgtaggtg
gcagggctag
tagactggaa
tgcagttgge
acctgagacg
actggtatcc
ccggggcetece
acatccaggt
agatgttgeg
cgcaatcgtt
tctggtggat
ggecegteege
agacaacggg
tttttggcca
ggctecgetce
cgagtctcgg
ccgettgcaa
ccggtgetge
acatgcaggg
gcggeagceag
gaggaggdcyg
cagctgaagc
gagggagagd
catggcctga
gggattagtc
acggtgaacc
gcgcgegagy

Caaaacccaa

gacaacgagg

gatgtaatta
gggtccggec
gcgcaggtct
ctettgtecet
gcgecectett
gtecggegaca
gtcatccatg
cataacggac
cgagtaagcc
caccaaaaad
gggggcgaga
gatgceggeg
cagcggcaaa
gacgctctag
aaattcgcaa
cgtgatccat
ggagtgctcc
ctggcecgegce
ctgtagecgg
accggccgga
attcctecegg
ggcagatgeg
caccctcece
atggtgatta
agggectggce
gtgatacgcg
agcccgagga
atcgcgageg
ccgegegege
aggagattaa
aggtggctat
atagcaagcc

cattcaggga

aagtaggcegg
tgctgaatgce
ttgtagtagt
gcatctettg
ccteccatge
acgcgctcegg
tccacaaagc
cagttaacgg
ctcgagtcaa
tgcggeggcy
tctteccaaca
gcggtggtgg
aagtgctcca
cgtgcaaaag
gggtatcatg
gcggttaccg
ttttggctte
gcagcgtaag
agggttattt
ctgcggcgaa
aaacagggac
ccceectect
tcctectace
cgaacccccg
gcggetagga
tgaggcgtac
gatgcgggat
gttgctgege
acacgtggcg
ctttcaaaaa
aggactgatg
gctecatggcg

tgcgcetgeta

tcttgagacg
gcaggcggte
cttgcatgag
catctatcge
gtgtgaccce
ctaatatgge
ggtggtatgce
tctggtgacc
atacgtagte
gctggeggta
taaggcgatg
aggcgcegcegyg
tggtcgggac
gagagcctgt
gcggacgace
ccegegtgte
cttccaggcg
cggttaggct
tccaagggtt
cgggggtttg
gagcceettt
cagcagcgge
gcgtcaggag
cggcgceggg
gcgecetcete
gtgcecgegge
cgaaagttcc
gaggaggact
gcecgecgacce
agctttaaca
catctgtggg
cagctgttcc

aacatagtag
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gcggatggtce
ggccatgece
cctttctacc
tgcggeggeg
gaagccccte
ctgectgcacce
gecegtgttg
cggctgegag
gttgcaagtc
gaggggccag
atatccgtag
aaagtcgegg
gctctggecg
aagcgggeac
ggggttcgag
gaacccaggt
cggeggetge
ggaaagcgaa
gagtcgcggg
cctceceegte
tttgctttte
aagagcaaga
gggcgacate
ccecggeacta
ctgagcggca
agaacctgtt
acgcagggcg
ttgagcecga
tggtaaccgc
accacgtgcg
actttgtaag

ttatagtgca

agcccgaggag

PCT/US2005/025219
gacagaagca 9660
caggcttcgt 9720
ggcacttctt 9780
gcggagtttg 9840
atecggctgaa 9900
tgcgtgaggg 9960
atggtgtaag 10020
agctcggtgt 10080
cgcaccaggt 10140
cgtagggtgg 10200
atgtacctgg 10260
acgcggttce 10320
gtcaggcgeg 10380
tcttecegtgg 10440
cccegtatec 10500
gtgcgacgte 10560
tgcgctaget 10620
agcattaagt 10680
acccceggtt 10740
atgcaagacc 10800
ccagatgcat 10860
gcagcggcag 10920
cgcggttgac 10980
cctggacttg 11040
cccaagggtg 11100
tcgegaccge 11160
cgagctgegg 11220
cgcgcgaacc 11280
atacgagcag 11340
tacgcttgtg 11400
cgcegetggag 11460
gcacagcagg 11520
ccgetggetg 11580
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ctcgatttga
gacaaggtgg
atataccata
cgcatggege
atccacaagg
agcctgcaaa
gacgcegggcg
ggacctgggc
gacgaggacg
agatgatgca
gccttaacte
gcaatcctga
cggtggtcecce
tggccgaaaa
agcgegtgge
atgtgcgega
tggttgcact
actacaccaa
tgtaccagte
acctgagcca
accgcgcegac
cgccctteac
tgtaccgega
gtgtcagccg
tgctgaccaa
gcattttgcg
ccagecgtgge
ggccgtttat
atttcaccaa
gattcgaggt
tttccecegea

tgcgaaagga

taaacatcct
ccgccatcaa
ccecttacgt
tgaaggtgct
cegtgagegt
gggccctggc
ctgacctgcg
tggcggtgge
atgagtacga
agacgcaacg
cacggacgac
cgcgttecgg
ggcgegegea
cagggccatc
tcgttacaac
ggccgtggeg
aaacgccttc
ctttgtgagce
tgggccagac
ggctttcaaa
cgtgtctage
ggacagtggc
ggccataggt
cgcgetgggg
ccggecggcag
ctacgtgcag
gctggacatg
caaccgccta
tgccatcttg
gccegagggt
accgcagacc

aagcttccge

gcagagcata
ctattccatg
tccecatagac
taccttgagce
gagceggcgg
tggcacgggc
ctgggccceca
acccgegege
gccagaggac
gacccggegyg
tggcgccagg
cagcagccgce
aaccccacgc
cggccegacg
agcggcaacg
cagcgtgagce
ctgagtacac
gcactgecgge
tattttttce
aacttgcagg
ttgctgacge
agcgtgtece
caggcgcatg
caggaggaca
aagatccccect
cagagcgtga
accgcgegcea
atggactact
aacccgcact
aacgatggat
ctgctagagt

aggccaagca

gtggtgcagg
cttagectgg
aaggaggtaa
gacgacctgg
cgcgagctca
agcggcgata
agccgacgcg
gctggcaacg
ggcgagtact
tgcgggcggce
tcatggaccg
aggccaaccg
acgagaaggt
aggccggect
tgcagaccaa
gcgegcagea
agcccgecaa
taatggtgac
agaccagtag
ggctgtgggg
ccaactcgeg
gggacacata
tggacgagca
cgggcagcect
cgttgcacag
geccttaacct
acatggaacc
tgcatecgege
ggctaccgce
tcctetggga
tgcaacagcg
gcttgtecga
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agcgcagctt
gcaagtttta
agatcgaggg
gcgtttatceg
gcgaccgcega
gagaggccga
ccetggagge
teggeggegt
aagcggtgat
gctgecagagce
catcatgtcg
gctctecegea
gctggegate
ggtctacgac
cctggaccgg
gcagggcaac
cgtgecegegg
tgagacaccg
acaaggcctg
ggtgcggget
cctgttgetg
cctaggtcac
tactttccag
ggaggcaacc
tttaaacagc
gatgcgcgac
gggcatgtat
ggcecgeegtyg
ccectggtttce
cgacatagac
cgagcaggca

tctaggeget

PCT/US2005/025219
gagcctggect 11640
cgcccgcaag 11700
gttctacatg 11760
caacgagcgce 11820
gctgatgcac 11880
gtcctacttt 11940
agctggggee 12000
ggaggaatat 12060
gtttetgatc 12120
cagcegteccg 12180
ctgactgcge 12240
attctggaag 12300
gtaaacgcge 12360
gcgctgette 12420
ctggtggggg 12480
ctgggctcca 12540
ggacaggagg 12600
caaagtgagg 12660
cagaccgtaa 12720
cccacaggeg 12780
ctgctaatag 12840
ttgctgacac 12500
gagattacaa 12960
ctaaactacc 13020
gaggaggagc 13080
ggggtaacge 13140
gcctcaaace 13200
aaccccgagt 13260
tacaccgggg 13320
gacagcegtgt 13380
gaggcggcge 13440
gcggececege 13500
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ggtcagatgc
cccgecegeg
gcgaaaaaaa
tgagtagatg
cccgtegtca
acgacagcag
ggctggggag
gccatggcac
atgaggaagg
cgctgggtte
ggcctaccgg
ccegtgtgta
accacagcaa
gcacacagac
tgcataccaa
tgatggtgte
agttcacgct
cgatcgtgga
gggtaaagtt
tgcctggggt
gggtggactt
tccaggaggg
tggatgtgga
caggcggcag
caatgcagcc
gggctgagga
aacccgaggt
agaaacgcag
accttgcata
ctcctgacgt
accccgtgac
tgttgcccgt

gccagtttac

tagtagccca
cetgetggge
cctgectecg
gaagacgtac
aaggcacgac
cgtecctggat
aatgttttaa
cgagegttgg
tectectece
teecttegat
ggggagaaac
cctggtggac
ctttectgacce
catcaatctt
catgccaaat
gcgcttgecet
gcecegaggge
gcactacttg
tgacaceccgce
atatacaaac
cacccacagc
ctttaggatc
cgcectaccag
caacagcagt
ggtggaggac
gaagcgecgcet
cgagaagcct
ttacaaccta
caactacggc
aacctgecgge
ctteegetce
gcactccaag

ctctctgacce

tttccaagct
gaggaggagt
gcatttccca
gcgcaggage
cgtcagcggg
ttgggaggga
aaaaaaaaaa
ttttcttgta
tectacgaga
gcteceectgg
agcatccgtt
aacaagtcaa
acggtcattc
gacgaccggt
gtgaacgagt
actaaggaca
aactactcceg
aaagtgggca
aacttcagac
gaagccttce
cgectgagcea
acctacgatg
gcgagcettga
ggcagcggeyg
atgaacgatc
gaggccgaag
cagaagaaac
ataagcaatg
gaccctcaga
tcggagcagg
acgcgccaga
agcttctaca

cacgtgtteca

tgatagggtc
acctaaacaa
acaacgggat
acagggacgt
gtctggtgtg
gtggcaaccc
agcatgatgc
ttcececttag
gtgtggtgag
acccgecgtt
actctgagtt
cggatgtggce
aaaacaatga
cgcactgggg
tcatgtttac
atcaggtgga
agaccatgac
gacagaacgg
tggggtttga
atccagacat
acttgttggg
atctggaggg
aagatgacac
cggaagagaa
atgccattceg
cagcggccga
cggtgatcaa
acagcacctt
ccggaatceeg
tctactggte
tcagcaactt
acgaccaggc

atcgetttece
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tcttaccagc
ctcgetgetg
agagagccta
gcecaggecceg
ggaggacgat
gtttgcgcac
aaaataaaaa
tatgcggege
cgeggegeca
tgtgcectecg
ggcaccccta
atccctgaac
ctacagceccg
cggcgacctg
caataagttt
gctgaaatac
catagacctt
ggttctggaa
ccccgteact
cattttgetg
catccgcaag
tggtaacatt
cgaacagggc
cteccaacgeg
cggcgacacc
agctgeccgece
acccctgaca
cacccagtac
ctcatggacc
gttgccagac
tceggtggatg
cgtctactce

cgagaaccag

PCT/US2005/025219
actcgcacca 13560
cagcegecage 13620
gtggacaaga 13680
cgcccgecca 13740
gactcggcag 13800
cttcgececcca 13860
actcaccaag 13520
geggegatgt 13980
gtggcggegg 14040
cggtacctge 14100
ttcgacacca 14160
taccagaacg 14220
ggggaggcaa 14280
aaaaccatcc 14340
aaggcgcggg 14400
gagtgggtgg 14460
atgaacaacg 14520
agcgacatcg 14580
ggtcttgtca 14640
ccaggatgcg 14700
cggcaaccct 14760
cccgecactgt 14820
gggggtggcg 14880
gcagccgegg 14940
tttgccacac 15000
cccgetgege 15060
gaggacagca 15120
cgcagctggt 15180
ctgctttgeca 15240
atgatgcaag 15300
ggcgecgage 15360
caactcatcc 15420
attttggcge 15480
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gcecegecage
ggacgctacc
gacgccgcac
cgagecgcac
ggggcctgceg
cagtgegegt
ggcgcaccac
ccacgecgec
ggcgctatge
ccggcactge
gacgggcggce
ggtccaggcg
gcaggggcaa
cccogececee
atccageggce
tccaggtcat
cccgaaagcet
aggtggaact
taaaacgtgt
gcacctacaa
acgagcgcct
tggacgaggg
cgcttgcace
ccgtgeaget
tggaacctgg
tgggegtgcea
ccacagaggg
tgcaggcggt
tgtttcgegt
cgctactgec

acacctaccg

gcecgeegteg

ccccaccatc
gctgcgcaac
ctgcecectac
tttttgagca
cttcccaage
gcgegggeac
cgtcgatgac
accagtgtcc
taaaatgaag
cgcccaacgc
catgcgggece
acgagcggcc
cgtgtattgg
gcgcaactag
ggcggegege
cgcgecggag
aaagcgggtce
gctgcacget
tttgecgaccce
gcgegtgtat
cggggagttt
caacccaaca
gtccgaagaa
gatggtaccc
gctggagecc
gaccgtggac
catggagaca
cgctgeggcece
ttcagccceccee
cgaatatgcc
ccccagaaga

ccgtegecag

accaccgtca
agcatcggag
gtttacaagg
agcatgtcca
aagatgtttg
taccgegcgce
gccatcgacg
acagtggacg
agacggcgga
gcggeggcgyg
gctcgaaggc
gcocgecageag
gtgcgegact
attgcaagaa
aacgaagcta
atctatggce
aaaaagaaaa
accgcgecca
ggcaccaccg
gatgaggtgt
gcctacggaa
cctagectaa
aagcgcggec
aagcgccagce
gaggtccgeg
gttcagatac
caaacgtccc
gcgtccaaga
cggegeccgce
ctacatcctt

cgagcaacta

ccegtgetgg

gtgaaaacgt
gagtccagecg
ccetgggeat
tcecttatatc
gcggggccaa
cctggggege
cggtggtgga
cggccatteca
ggcgcgtage
ccctgettaa
tggcegeggg
ccgeggecat
cggttagegg
aaaactactt
tgteccaageg
ccccgaadgaa
agaaagatga
ggcgacgggt
tagtctttac
acggcgacga
agcggcataa
agcccgtaac
taaagcgcga
gactggaaga
tgeggecaat
ccactaccag
cggttgecte
cctctacgga
gccgttegag
ccattgegcec
cccgacgeeg
ccecegattte
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tecctgetcete
agtgaccatt
agtctcgeeg
gcccagcaat
gaagcgctcc
gcacaaacgc
ggaggcgcege
gaccgtggtg
acgtcgecac
ccgegcacgt
tattgtcact
tagtgctatg
cctgegegtg
agactcgtac
caaaatcaaa
ggaagagcag
tgatgatgaa
acagtggaaa
gcecggtgag
ggacctgett
ggacatgetg
actgcagcag
gtctggtgac
tgtecttggaa
caagcaggtg
tagcaccagt
agcggtggceg
ggtgcaaacg
gaagtacggc
taccccegge

aaccaccact

cgtgcgeagg

PCT/US2005/025219
acagatcacg 15540
actgacgcca 15600
cgcgtectat 15660
aacacaggct 15720
gaccaacacc 15780
ggccgcactg 15840
aactacacgc 15900
cgcggagecc 15960
cgccgeecgac 16020
cgcaccggce 16080
gtgccceccca 16140
actcagggtc 16200
cccgtgegeca 16260
tgttgtatgt 16320
gaagagatgc 16380
gattacaagc 16440
cttgacgacg 16500
ggtcgacgcg 16560
cgctccacce 16620
gagcaggcca 16680
gcgttgecge 16740
gtgctgecccg 16800
ttggcaccca 16860
aaaatgaccg 16920
gcgecgggac 16980
attgccaccg 17040
gatgccgegg 17100
gacccgtgga 17160
gccgecageg 17220
tatcgtgget 17280
ggaaccegee 17340
gtggctegeg 17400
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aaggaggcag
cggtctttgt
gattccgagg
tgegtegtge
tgccccteet
tggecttgea
aaaagtctgg
aactttgcgt
atcggcacca
aaaaatttcg
cagatgctga
gcctectggea
agtaagcttg
ccagaggggce
atagacgagc
atcgecgecca
ccececcgecg
cgtectagece
gccagtggca
aagcgccgac
tcgecgecag
gatgatgccg
cccegggetg
tagaaaccce
gctgeggtte
cctagetgtg
cgtgctggac
tcccaagggt
cctagaagaa
aactcacgta
aataggtgte
aataggagaa

aaagactacc

gaccctggtg
ggttcttgca
aagaatgcac
gcaccaccgg
tattccactg
ggcgcagaga
actctcacgce
ctectggececece
gcaatatgag
gttccaccgt
gggataagtt
ttagcggggt
atccecgece
gtggcgaaaa
ctecectcegta
tggctaccgg
acacccagca
gcgegteect
actggcaaag
gatgcttctg
aggagctgcet
cagtggtcett
gtgcagtttg
acggtggege
atccectgtgg
ggtgataacc
aggggcccta
gccccaaate
gaggacgatg
tttgggcagy
gaaggtcaaa
tctcagtggt

ccaatgaaac

ctgccaacag
gatatggcce
cgtaggaggg
cggcggegeg
atcgccgegg
cactgattaa
tcgettggte
gcgacacggce
cggtggcegcece
taagaactat
gaaagagcaa
ggtggacctg
tcecegtagag
gcgtecgege
cgaggaggca
agtgctggge
gaaacctgtg
gcgecgegec
cacactgaac
atagctaacg
gagccgecge
acatgcacat
cccgegecac
ctacgcacga
accgtgagga
gtgtgctgga
cttttaagee
cttgcgaatg
acaacgaaga
cgecttattce
cacctaaata
acgaaacaga

catgttacgg

cgcgcetacca
tcacctgecg
gcatggeccgg
cgtegecaccg
cgattggcge
aaacaagttg
ctgtaactat
tcgegecegt
ttcagetggg
ggcagcaagg
aatttccaac
gccaaccagg
gagcctecac
cccgacaggg
ctaaagcaag
cagcacacac
ctgcecaggce
gccagcggte
agcatcgtgg
tgtcgtatgt
gcgeccgett
ctcgggccag
cgagacgtac
cgtgaccaca
tactgegtac
catggcttce
ctactctggce
ggatgaagct
cgaagtagac
tggtataaat
tgccgataaa
aattaatcat

ttcatatgca
Page 80

ccccageate
cctecegttte
ccacggcctg
tcgeatgege
cgtgceecgga
catgtggaaa
tttgtagaat
tcatgggaaa
gctcgetgtg
cctggaacag
aaaaggtggt
cagtgcaaaa
cggcegtgga
aagaaactct
gcctgeccac
ccgtaacget
cgaccgecgt
cgcgatcgtt
gtctgggggt
gtgtcatgta
tccaagatgg
gacgcctcgg
ttcagcctga
gaccggtecce
tcgtacaagg
acgtactttg
actgcctaca
gctactgcte
gagcaagctg
attacaaagg
acatttcaac
gcagctggga

aaacccacaa

PCT/US2005/025219
gtttaaaagc 17460
ccggtgeegg 17520
acgggcggca 17580
ggcggtatce 17640
attgcatccg 17700
aatcaaaata 17760
ggaagacatc 17820
ctggcaagat 17880
gagcggcatt 17940
cagcacaggc 18000
agatggcctg 18060
taagattaac 18120
gacagtgtct 18180
ggtgacgcaa 18240
cacccgtcce 18300
ggacctgcet 18360
tgttgtaacc 18420
gcggcceccgta 18480
gcaatccectg 18540
tgcgtccatg 18600
ctacccctte 18660
agtacctgag 18720
ataacaagtt 18780
agcgtttgac 18840
cgeggttcac 18900
acatccgegg 18960
acgcectgge 19020
ttgaaataaa 19080
agcagcaaaa 19140
agggtattca 19200
ctgaacctca 19260
gagtcctaaa 19320
atgaaaatgg 19380
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agggcaaggc

atttttcteca
attgtacagt
tattaaggaa
ttacattgct
gggtgttcetg
cacagagctt
tatgtggaat
aactgaagat
tcttaccaag
attttcagat
tgccaacctg
aaagtacagt
caagcgagtg
ccttgactat
ccgcteaatg
gttctttgee
caggaaggat
agccagcatt
caccgcctee
ctatctetee
atccatcccce
taaggaaacc
accctaccta
tgactcttct
taagcgctca
gttcctggta
gagctacaag
ggtggatgat
ctctggattt
cttcecectat

ttgegatcge

attcttgtaa
actactgagg
gaagatgtag
ggtaactcac
tttagggaca
gcgggecaag
tcataccage
caggctgttg
gaacttccaa
gtaaaaccta
aaaaatgaaa
tggagaaatt
cctteccaacg
gtggctceeg
atggacaacg
ttgctgggca
attaaaaacc
gttaacatgg
aagtttgata
acgcttgagg
gccgecaaca
tceegeaact
ccatcactgg
gatggaacct
gtcagctgge
gttgacgggg
caaatgctag
gaccgcatgt
actaaataca
gttggctacc
ccgcettatag

accctttgge

agcaacaaaa
cagcegcagg
atatagaaac
gagaactaat
attttattgg
catcgcagtt
ttttgcttga
acagctatga
attactgctt
aaacaggtca
taagagttgg
tcctgtacte
taaaaatttc
ggctagtgga
tcaacccatt
atggtcgcta
tecettetecet
ttctgcagag
gcatttgecct
ccatgettag
tgectctacce
gggcggettt
gctegggceta
tttacctcaa
ctggcaatga
agggttacaa
ctaactataa
actccttett
aggactacca
ttgceccceac
gcaagaccgc

gcatcccatt

tggaaagcta
caatggtgat
cccagacact
gggccaacaa
tctaatgtat
gaatgctgtt
ttccattggt
tccagatgtt
tccactggga
ggaaaatgga
aaataatttt
caacatagcg
tgataaccca
ctgctacatt
taaccaccac
tgtgcecctte
gcecgggctea
ctcecctagga
ttacgccacce
aaacgacacc
tataccegece
cecgeggetgg
cgacccttat
ccacaccttt
ccgectgett
cgttgececag
cattggctac
tagaaacttc
acaggtgggce
catgcgegaa
agttgacagc
ctccagtaac
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gaaagtcaag
aacttgactc
catatttctt
tctatgececa
tacaacagca
gtagatttge
gatagaacca
agaattattg
ggtgtgatta
tgggaaaaag
gccatggaaa
ctgtatttgce
aacacctacg
aaccttggag
cgcaatgctg
cacatccagg
tacacctacg
aatgacctaa
ttctteccecea
aacgaccagt
aacgctacca
gccttecacge
tacacctact
aagaaggtgg
acccccaacg
tgtaacatga
cagggcttet
cagcccatga
atcctacacc
ggacaggcct
attacccaga

tttatgtcca

PCT/US2005/025219
tggaaatgca 19440
ctaaagtggt 19500
acatgcccac 19560
acaggcctaa 19620
cgggtaatat 19680
aagacagaaa 19740
ggtactttte 19800
aaaatcatgg 19860
atacagagac 19920
atgctacaga 19980
tcaatctaaa 20040
ccgacaagct 20100
actacatgaa 20160
cacgctggte 20220
gcctgegeta 20280
tgcctcagaa 20340
agtggaactt 20400
gggttgacgg 20460
tggcccacaa 20520
cctttaacga 20580
acgtgcccat 20640
gccttaagac 20700
ctggctctat 20760
ccattacctt 20820
agtttgaaat 20880
ccaaagactg 20940
atatcccaga 21000
gccgtcaggt 21060
aacacaacaa 21120
accctgctaa 21180
aaaagtttect 21240
tgggcegcact 21300
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cacagacctg
tgaggtggat
ggtccgtgtg
cteggeeggce
ggctccagtg
ttgggcacct
atagtcaata
ccgcactcaa
caggtttacc
gaccgctgta
tgtggactat
gatcacaacc
caggtacagc
tcgccctact
aaaaacatgt
tacactctecg
gggttctgee
gtgctccact
aggctgcgea
ttggggccte
atcagcgecg
aggtcctecg
ggegcgtgec
cecggtetggg
tgagccetttg
ggacaggccg
cggccccacc
cegttttege
tgtagacact
gtgggctegt
cgccceatea
tcctegttea

ttgaagtteg

ggccaaaacc
cccatggacg
caccagcegce
aacgccacaa
agcaggaact
atgacaagcg
cggceggteg
aaacatgcta
agtttgagta
taacgctgga
tctgctgeat
ccaccatgaa
ccaccetgeg
tccgecageca
aaaaataatg
ggtgattatt
gcgecatcget
taaactcagg
ccatcaccaa
cgcectgege
ggtggtgceac
cgttgctcag
caggctttga
cgttaggata
cgccttecaga
cgtcgtgcac
ggttcttecac
tcgtcecacatce
taagctcgee
gatgcttgta
tcgtcacaaa
gccaggtctt

cctttagate

ttctctacge
agcccaccct
accgcggegt
cataaagaag
gaaagccatt
ctttccaggce
cgagactggg
cctctttgag
cgagtcactc
aaagtccacc
gtttectccac
ccttattacc
tcgcaaccag
cagtgcgcag
tactagagac
taccecccacc
atgcgccact
cacaaccatc
cgcgtttage
gcgegagttg
gctggecage
ggcgaacgga
gttgcactceg
cagcgectge
gaagaacatg
gcagcacctt
gatecttggcce
catttcaatc
ttcgatctea
ggtcacctct
ggtcttgttg
gcatacggcc

gttatccacg

caactccgcec
tctttatgtt
catcgaaacc
caagcaacat
gtcaaagatc
tttgtttctc
ggcgtacact
cecetttgget
ctgcgcecegta
caaagcgtac
gcectttgeca
ggggtaccca
gaacagctct
attaggagcg
actttcaata
cttgcegtet
ggcagggaca
cgcggcagcet
aggtcgggcg
cgatacacag
acgctcttgt
gtcaactttg
caccgtagtg
ataaaagcct
ccgcaagact
gcgteggtgt
ttgctagact
acgtgctecct
gcgecageggt
gcaaacgact
ctggtgaagg
gccagagett

tggtacttgt
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cacgcgctag
ttgtttgaag
gtgtacctgce
caacaacagc
ttggttgtgg
cacacaagct
ggatggcctt
tttetgacca
gcgccattge
aggggcccaa
actggccecca
actccatgct
acagcttecct
ccacttcttt
aaggcaaatg
gcgecgttta
cgttgcgata
cggtgaagtt
ccgatatcett
ggttgcagca
cggagatcag
gtagctgect
gcatcaaaag
tgatctgctt
tgccggaaaa
tggagatctg
gctecttcag
tatttatcat
gcagccacaa
gcaggtacgc
tcagctgcaa
ccacttggtc

ccatcagege

PCT/US2005/025219
acatgacttt 21360
tetttgacgt 21420
gcacgccctt 21480
tgccgecatg 21540
gccatatttt 21600
cgectgegee 21660
tgectggaac 21720
gcgactcaag 21780
ttctteccce 21840
cteggecgee 21900
aactcccatg 21960
caacagtcce 22020
ggagcgecac 22080
ttgtcacttg 22140
cttttatttg 22200
aaaatcaaag 22260
ctggtgttta 22320
ttcactccac 22380
gaagtcgcag 22440
ctggaacact 22500
atccgegtece 22560
tcccaaaaag 22620
gtgacegtge 22680
aaaagccacc 22740
ctgattggce 22800
caccacattt 22860
cgcgegetge 22920
aatgcttccg 22980
cgcgecagece 23040
ctgcaggaat 23100
ccegeggtge 23160
aggcagtagt 23220
gcgegcagee 23280
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tccatgecect
tcactttecg
gggtcgtett
accggtgggt
tccacgatta
ttcttgggeg
ggcaccagcg
cgettttttg
atggttgggg
tctteecgac
aagaaggaca
aacgcgecta
gagcaggacc
aaaaagcaag
aggcatggcg
tgcgeccatta
gtcagccttg
aacggcacat
gtgcttgecca
aaccgcagcee
gcctegetea
gcaaacgctc
ctegagggtg
gcctaccegg
gtgcgcegtg
ctaccecgeag
ttggaggagce
atgcagcggt
acctttegac
ctggtctcet
acgctcaagg

tacacctggce

tcteccacge
cttcgetggg
cattcagccg
tgctgaaacc
cctctggtga
caatggccaa
cgtettgtga
ggggcgeceg
gacgtcgegce
tggccatttc
gcctaaccge
cecacctteec
caggttttgt
accaggacaa
actacctaga
tctgegacge
cctacgaacg
gcgagcccaa
cctatcacat
gagcggacaa
acgaagtgcce
tgcaacagga
acaacgcgceg
cacttaacct
cgcageccect
ttggcgacga
gacgcaaact
tctttgetga
agggctacgt
accttggaat
gcgaggcegeg

agacggccat

agacacgatc
ctcttectet
ccgcactgtg
caccatttgt
tggcgggege
atcecgecegec
tgagtcttece
gggaggcggce
cgcaccgegt
cttctectat
cccetetgag
cgtcgaggea
aagcgaagac
cgcagaggca
tgtgggagac
gttgcaagag
ccacctatte
ccecgegecte
ctttttccaa
gcagctggece
aaaaatcttt
aaacagcgaa
cctageccgta
accccccaag
ggagagggat
gcagctageg
aatgatggcc
ccecggagatg
acgccaggcce
tttgcacgaa

ccgcgactac

gggcgtttgg

ggcacactca
tcctettgeg
cgettaccte
agcgccacat
tecgggettgg
gaggtcgatg
tegtectegg
ggcgacgggg
ccgegetegg
aggcagaaaa
ttcgeccacca
ccceegettg
gacgaggacc
aacgaggaac
gacgtgctgt
cgcagcgatg
tcaccgegeg
aacttctacc
aactgcaaga
ttgecggcagg
gagggtcttg
aatgaaagtc
ctaaaacgca
gtcatgagca
gcaaatttgc
cgctggette
gcagtgcteg
cagcgcaagc
tgcaagatct
aaccgccttg
gtccgegact
cagcagtgct

Page 83

gcgggtteat
tccgecatacce
ctttgccatg
cttctettte
gagaagggcg
gccgegggcet
actcgatacg
acggggacga
gggtggtttc
agatcatgga
ccgectecac
aggaggagga
gctcagtacc
aagtegggeg
tgaagcatct
tgcecectege
taccccccaa
ccgtatttge
tacccctate
gcegctgteat
gacgcgacga
actctggagt
gcatcgaggt
cagtcatgag
aagaacaaac
aaacgcgcga
ttaccgtgga
tagaggaaac
ccaacgtgga
ggcaaaacgt

gcgtttactt

tggaggagtg

PCT/US2005/025219
caccgtaatt 23340
acgcgccact 23400
cttgattage 23460
ttcctecgetg 23520
cttcttttte 23580
gggtgtgcge 23640
ccgectcate 23700
cacgtecctec 23760
gcgetgetee 23820
gtcagtcgag 23880
cgatgccgec 23940
agtgattatc 24000
aacagaggat 24060
gggggacgaa 24120
gcagcgccag 24180
catagcggat 24240
acgccaagaa 24300
cgtgccagag 24360
ctgecegtgec 24420
acctgatatc 24480
gaagcgegceg 24540
gttggtggaa 24600
cacccacttt 24660
tgagctgatc 24720
agaggagggce 24780
gcctgeecgac 24840
gcttgagtge 24900
attgcactac 24960
gctctgcaac 25020
gcttcattce 25080
atttctatgc 25140
caacctcaag 25200
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gagctgcaga
tcegtggeeg
cagggtctgc
gagcgctcag
aagtaccgcg
taccttgeet
cactgtcget
aacgaaagtc
geggetecgg
gtacctgagg
aatgcggagce
atcaacaaag
cagtccggeg
cgggccettg
ggacgaggag
catgatggaa
cgaaacaccg
ttcecagcatg
caaccgtaga
agcccaagag
agttgcttge
ccatcacgge
atactgcacc
atagcaagac
cgctgegtet
ccactctgta
acaggtctct
ggcgcacgct
actagtttcg
acccggcgec
tgtggagtta
gaataaacta

accgaaaccy

aactgctaaa
cgcacctgge
cagacttcac
gaatcttgce
aatgcecctcece
accactctga
gcaacctatg
aaattatcgg
ggttgaaact
actaccacgc
ttaccgectg
ccecgccaaga
aggagctcaa
cttcececagga
gaatactggg
gactgggaga
tcaccctegg
gctacaacct
tgggacacca
caacaacagc
ttgcaagact
gtggccttcce
ggcggceagceg
tctgacaaag
ggcgeccaac
tgctatattt
gcgatccecte
ggaagacgcg
cgecccetttet
agcacctgtt
ccagccacaa
catgagcgcg

aattctecetg

gcaaaacttg
ggacatcatt
cagtcaaagc
cgccacctge
gccgetttgg
cataatggaa
cacccegeac
tacctttgag
cactccggygg
ccacgagatt
cgtcattacc
gtttctgcta
cccaatcccce
tggcacccaa
acagtcaggc
gcctagacga
tecgeattecce
ccgctectea
ctggaaccag
gccaaggcta
gtgggggcaa
cccgtaacat
gcagcaacag
cccaagaaat
gaacccgtat
caacagagca
accecgeaget
gaggctctct
caaatttaag
gtcagcgeca
atgggacttg

ggaccccaca

gaacaggcgg

aaggacctat
ttcececgaac
atgttgcaga
tgtgcacttc
ggccactget
gacgtgagceg
cgctecectgg
ctgcagggte
ctgtggacgt
aggttctacg
cagggccaca
cgaaagggac
ccgecgecge
aaagaagctg
agaggaggtt
ggaagcttce
ctcgeceggeg
ggcgecegeced
ggccggtaag
ccgectecatgg
catcteccttce
cctgcattac
cagcggccac
ccacagcggc
cgacccgcga
ggggccaaga
gcetgtatca
tcagtaaata
cgcgaaaact
ttatgagcaa
cggctggagce
tgatatcccg

ctattaccac
Page 84

ggacggcctt
gcctgcttaa
actttaggaa
ctagcgactt
accttctgea
gtgacggtct
tttgcaattc
cctcgectga
cggcttacct
aagaccaatc
ttcttggcca
ggggggttta
agccctatceca
cagctgecge
ttggacgagg
gaggtcgaag
ccccagaaat
gcactgcceg
tccaagcage
cgcgggcaca
gceccgecgct
taccgtcatc
acagaagcaa
ggcagcagca
gcttagaaac
acaagagctg
caaaagcgaa
ctgcgegetg
acgtcatctce
ggaaattccce
tgcccaagac
ggtcaacgga

cacacctcgt

PCT/US2005/025219
caacgagcge 25260
aaccctgcaa 25320
ctttatccta 25380
tgtgceccatt 25440
gctagccaac 25500
actggagtgt 25560
gcagctgctt 25620
cgaaaagtcc 25680
tcgcaaattt 25740
ccgecegeect 25800
attgcaagcc 25860
cttggaccce 25920
gcagcagceg 25980
cgccacccac 26040
aggaggagga 26100
aggtgtcaga 26160
cggcaaccgg 26220
ttecgecgace 26280
cgccgecgtt 26340
agaacgccat 26400
ttcttctecta 26460
tctacagcce 26520
aggcgaccgg 26580
ggaggaggag 26640
aggatttttce 26700
aaaataaaaa 26760
gatcagctte 26820
actcttaagg 26880
cagcggccac 26940
acgccctaca 27000
tactcaacce 27060
atacgcgcce 27120
aataacctta 27180
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atcccegtag
tacttcccag
gcggettteg
ggcgaggtat
ggacatttca
ctectgcagac
aggagtttgt
atcaatttat
taagtggaga
gctttgeceecg
gcceggegea
agtttaccca
tttgcaactg
ataataaata
gtcttcacce
tctgtgattt
ctcagctact
tcaccggeeg
ctcaataact
caaaggcgca
ttcaggttte
gggcagcgge
agtgcaaaag
ccaccggaca
tgggagaaaa
caccttgtca
atcttattcce
agcaaatttc
tgcagettce
tgttectgte
tctgaagata

ccttttctta

ttggecceget
agacgcccag
tcacagggtg
tcagcteaac
gatcggegge
ctegtectcet
gcecatcggte
tcctaacttt
ggcagagcaa
cgactcecggt
cggcgtcegg
gcgeccectg
tectaaccet
cagaaattaa
gcccaagcaa
acaacagttt
ccatcagaaa
ctgcaccaca
ctgtttacca
gctactgtgg
tctagaaatg
cgagcaacag
gggtatcttt
ccgeettage
gcccattace
aggacctgag
ctttaactaa
tgtecagttt
tecctggetge
catccgcacc
cctteaaccce

cteccteectt

gccctggtgt
gccgaagtte
cggtcgeceg
gacgagtcgg
gccggecget
gagcecgeget
tactttaacc
gacgcggtaa
ctgecgectga
gagttttgct
cttaccgece
ctagttgagce
ggattacatc
aatatactgg
accaaggcga
caacccagac
aaacaccacc
cctaccgecet
gaacaggagg
ggtttatgaa
gacggaatta
cgcatgaatc
tgtctggtaa
tacaagttge
ataactcagce
gatctctgca
taaaaaaaaa
attcagcagc
aaactttcte
cactatcttce
cgtgtatcca

tgtatcecece

accaggaaag
agatgactaa
ggcagggtat
tgagctecte
cttcattcac
ctggaggcat
cctteteggg
aggactcgge
aacacctggt
actttgaatt
agggagagct
gggacagggg
aagatctttg
ggctecctate
accttacctg
ggagtgagtc
ctcecttacct
gaccgtaaac
tgagcttaga
caattcaagc
ttacagagca
aagagctcca
agcaggccaa
caaccaagcg
actcggtaga
cccttattaa
taataaagca
accteccttge
cacaatctaa
atgttgttgce
tatgacacgg
aatgggttte

Page 85

tcecegetece
ctcaggggeg
aactcacctg
gettggtctce
gcetegtceag
tggaactctg
acctccegge
ggacggctac
ccactgtege
gcccgaggat
tgceegtage
accctgtgtt
ttgeccatctce
gccatcctgt
gtacttttaa
tacgagagaa
gcecgggaacyg
cagacttttt
aaacccttag
aactctacgg
gcgectgeta
agacatggtt
agtcacctac
tcagaaattg
aaccgaaggc
gaccctgtge
tecacttactt
cctectecea
atggaatgtc
agatgaagcg
aaaccggtcce

aagagagtcc

PCT/US2005/025219
accactgtgg 27240
cagcttgecgg 27300
acaatcagag 27360
cgtcecggacg 27420
gcaatcctaa 27480
caatttattg 27540
cactatccgg 27600
gactgaatgt 27660
cgccacaagt 27720
catatcgagg 27780
ctgattecggg 27840
ctcactgtga 27900
tgtgctgagt 27960
aaacgccacc 28020
catctctcce 28080
cctctecgag 28140
tacgagtgcg 28200
ccggacagac 28260
ggtattaggc 28320
gctattctaa 28380
gaaagacgca 28440
aacttgcacc 28500
gacagtaata 28560
gtggtcatgg 28620
tgcattcact 28680
ggtctcaaag 28740
aaaatcagtt 28800
gctctggtat 28860
agtttcctcec 28920
cgcaagaccg 28980
tccaactgtg 295040
ccctggggta 29100
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ctctetttge
ggcaacggcc
agcccaccte
gttacctcag
ctcaccatgce
caaggacccc
accaccgata
agcttgggca
tacggggctce
ggtgtgacta
tcacaaggca
cgccttatac
ggacagggcc

ctttacttgt

aaggggttga

ggttcaccta’

tttgattcaa
ggtgccatta
ccatctccta
aaatgtggca
ccaatatctg
ctactaaaca
gaaggcacag
tectcacggta
actaaacctg
ccaagtgcat
atatttgcca
gttatgttte
tgataagata
ttatttgtga
aagttcccgg
gttgattcat

tttttgecagc

gcctatecga
tctetetgga
tcaaaaaaac
aagccctaac
aatcacaggc
tcacagtgtc
gcagtaccct
ttgacttgaa
ctttgecatgt
ttaataatac
atatgcaact
ttgatgttag
ctetttttat
ttacagcttce
tgtttgacgc
atgcaccaaa
acaaggctat
cagtaggaaa
actgtagact
gtcaaatact
gaacagttca
atteccttect
cctatacaaa
aaactgccaa
taacactaac
actctatgtc
catcctcectta
aacgtgttta
cattgatgag
aatttgtgat
atcgecgatcce
tgtttgecte

agaaaagccg

acctctagtt
cgaggccgge
caagtcaaac
tgtggctgcee
ccegetaace
agaaggaaag
tactatcact
agagcccatt
aacagacgac
ttecttgeaa
taatgtageca
ttatccgttt
aaactcagce
aaacaattce
tacagccata
cacaaatccc
ggttcctaaa
caaaaataat
aaatgcagag
tgctacagtt
aagtgctcat
ggacccagaa
cgctgttgga
aagtaacatt
cattacacta
attttecatgg
cactttttca
tttttcaatt
tttggacaaa
gctattgett
ggcccgaggce
cctgctgegg

ccgacttcgg

acctccaatg
aaccttacct
ataaacctgyg
gccgcaccte
gtgcacgact
ctagcectge
gcctcacecc
tatacacaaa
ctaaacactt
actaaagtta
ggaggactaa
gatgctcaaa
cacaacttgg
aaaéagcttg
gccattaatg
ctcaaaacaa
ctaggaactg
gataagctaa
aaagatgcta
tecagttttgg
cttattataa
tattggaact
tttatgcecta
gtcagtcaag
aacggtacac
gactggtctg
tacattgcce
gceegggatce
ccacaactag
tatttgtaac
tgtagcegac
tttttcaccg

tttgeggteg
Page 86

gcatgettgce
cccaaaatgt
aaatatctgce
taatggtcgce
ccaaacttag
aaacatcagg
ctctaactac
atggaaaact
tgaccgtagce
ctggagccett
ggattgatte
accaactaaa
atattaacta
aggttaacct
caggagatgg
aaattggcca
gcecttagttt
ctttgtggac
aactcacttt
ctgttaaagg
gatttgacga
ttagaaatgg
acctatcagce
tttacttaaa
aggaaacagg
gccacaacta
aagaataaag
ggtgatcacc
aatgcagtga
cattataagc
gatggtgcge
aagttcatgc

cgagtgaaga

PCT/US2005/025219

gctcaaaatg
aaccactgtg
acccctcecaca
gggcaacaca
cattgccacc
ccececteace
tgcecactggt
aggactaaag
aactggtcca
gggttttgat
tcaaaacaga
tctaagacta
caacaaaggc
aagcactgcc
gcttgaattt
tggcctagaa
tgacagcaca
cacaccagct
ggtcttaaca
cagtttggct
aaatggagtg
agatcttact
ttatccaaaa
cggagacaaa
agacacaact
cattaatgaa
aatcgtttgt
gatccagaca
aaaaaatgct
tgcaataaac
caggagagtt
cagtcecageg

tceetttett

29160

29220

29280

29340

29400

29460

29520

29580

29640

295700

29760

29820

29880

29940

30000

30060

30120

30180

30240

30300

30360

30420

30480

30540

30600

30660

30720

30780

30840

30900

30960

31020

31080
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gttaccgeca
ttcaccgacg
étgatactct
gcegtatteg
ttccagtace
gttcaggcac
tacattgacg
cgcgaaatat
caccacgctt
ttgctgagtt
ttcgaaacca
gatgccatgt
gtaggagttg
gaatcctttg
tttgtggtta
cgggtagata
ttcaccecggt
agttgcaacc
cacctgcecag
atcgtccacce
gttaaagaaa
tceceggeggg
tttececggea
ctccatcact
cagcacgata
gttgcccgea
agcaattgcc
ttcgcgatee
ttctacagga
tecgtatagt
atccccageca

acccceccaga

acgcgcaata
acggcegcetga
tcactccaca
gtgatgataa
ttctetgeeg
agcacatcaa
caggtgatcg
tcecegtgeac
gggtggtttt
tcceegttga
atgcctaaag
tcatctgece
gcceccaatcee
ccacgcaagt
atcaggaact
tcacactctg
tgccagaggt
acctgttgat
tcaacagacg
caggtgttecg
tcatggaagt
atagtctgcc
ataacatacg
tcetgattat
cgctggectg
taattacgaa
cggetttett
agactgaatg
cggaccatgc
gagtcgtatt
tgcctgetat

atagaatgac

tgcettgega
cgcgatcaaa
tgtcggtgta
tcggctgatg
tttccaaatc
agagatcgct
gacgcgtegg
cttgcggacg
tgtcacgcgc
ctgcctctte
agaggttaaa
agtcgagcat
agtccattaa
ccgecatcttc
gttcgecectt
tctggetttt
gcggattcac
ccgecatcacg
cgtggttaca
gcgtggtgta
aagactgctt
agttcagttc
gcgtgacate
tgacccacac
cccaaccttt
tatctgcatc
gtaacgcgct
cccacaggcec
gttcgacectt
agctggttct
tgtcttceca

acctactcag

ggtcgeaaaa
gacgceggtga
cattgagtgce
cagtttctce
gcegetttgg
gatggtatcg
gtcgagttta
ggtatccggt
tatcagctct
gctgtacagt
gccgacagcea
ctcttcageg
tgcgtggteg
atgacgacca
cactgccact
ggctgtgacg
cacttgcaaa
cagttcaacg
gtcttgegeg
gagcattacg
tttettgeeg
gttgttcaca
ggcttcaaat
tttgccgtaa
cggtataaag
ggcgaactga
ttcccaccaa
gtcgagtttt
tctettettt
ttcegeectea
ateccteccecce
acaatgcgat

Page 87

tcggcgaaat
tacatatcca
agcccggceta
tgccaggcca
acataccatc
gtgtgagcgt
cgcgttgett
tcgttggcaa
ttaatcgect
tctttegget
gcagtttcat
taagggtaat
tgcaccatca
aagccagtaa
gaccggatgc
cacagttcat
gtcecegetag
ctgacatcac
acatgcgtca
ctgcgatgga
ttttcgtegg
caaacggtga
ggcgtatage
tgagtgaccg
acttecgeget
tcgttaaaac
cgctgatcaa
ttgatttcac
tttgggccca
gaagccatag
ttgctgtect

gcaatttect

PCT/US2005/025219
tccatacctg 31140
gccatgcaca 31200
acgtatccac 31260
gaagttcttt 31320
cgtaataacg 31380
cgcagaacat 31440
ccgeccagtgg 31500
tactccacat 31560
gtaagtgege 31620
tgttgcecege 31680
caatcaccac 31740
gcgaggtacg 31800
gcacgttatc 31860
agtagaacgg 31920
cgacgcgaag 31980
agagataacc 32040
tgccttgtee 32100
cattggccac 32160
ccacggtgat 32220
ttccggecata 32280
taatcaccat 32340
tacgtacact 32400
cgccctgatg 32460
catcgaaacg 32520
gataccagac 32580
tgcctggcac 32640
ttccacagtt 32700
gggttggggt 32760
tgatggcaga 32820
agcccaccge 32880
gccccacecce 32940
cattttatta 33000
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ggaaaggaca
aacagatggce
ctcgagecggce
tagtggatcc
tcagtcacag
cgtaacggtt
acgaaagcca
cacttcceat
ctacgtcacc
tcatattggce
<210>
<211>

<212>
<213>

18

DNA
<220>
<223>

<400> 18
catcatcaat

ttgtgacgtg
gatgttgcaa
gtgtgcgccg
taaatttggg
agtgaaatct
tcggtgatca
agaatgcagt
accattataa
actcgagagc
caccacagcc
agcagctcct
aggctggtgt
tgctcgagea
tgcttgatgce
aggttgttct
geettggtgg

ctgcgecagt

gtgggagtgg
tggcaactag
cgccagtgtg
gagcteggta
tgtaaaaaag
aaagtccaca
aaaaacccac
tttaagaaaa
cgcceegtte

ttcaatccaa

33476

aatatacctt
gcgegggged
gtgtggegga
gtgtacacag
cgtaaccgag
gaataatttt
ccgatccaga
gaaaaaaatg
gctgcaataa
ggccgcaatce
agttggtgat
gctegttcett
agttgttgat
gctgcetggte
cccacacggt
gctgetgecac
gggccacgce

tgtcgegeat

caccttccag
aaggcacagt
atggatatct
cceggecgtt
ggccaagtge
aaaaacaccc
aacttcctca
ctacaattcc
ccacgecceg

aataaggtat

Artificial Sequence

attttggatt
tgggaacggg
acacatgtaa
gaagtgacaa
taagatttgg
gtgttactca
catgataaga
ctttatttgt
acaagttcce
gataagcttg
gttgaaccag
ctcgtgetgg
ctcgeggtece
cttcaggtag
cagctgcagce
gatgcecgetc
caggggceteg

gtegecgeeg

ggtcaaggaa
cgaggctgat
gcagaattcc
ataacaccac
agagcgagta
agaaaaccgc
aatcgtcact
caacacatac
cgccacgtca

attattgatg

gaagccaata
gcgggtgacg
gcgacggatg
ttttegegeg
ccattttege
tagcgcgtaa
tacattgatg
gaaatttgtg
ggatctttct
atatcgaatt
ttccacaggc
ttctggetct
cactccatce
cgcteccacgg
aggtgctgct
agcagctgge
atcttcacca

ccecaggegga
Page 88

ggcacggggy
cagcgagcetce
agcacactgg
tcgacacggc
tatataggac
acgcgaacct
tcegttttece
aagttactcce
caaactccac

atg

Adenoviral vector Adt.gpl40dvil2(B).11D

tgataatgag
tagtagtgtg
tggcaaaagt
gttttaggeg
gggaaaactg
tatttgtcecta
agtttggaca
atgctattgce
agctagtcta
ctgcagtgat
tggcccactt
cctecgatcag
aggtggtgtg
ccagggtacyg
gggcctcgat
gggcctggac
ccttgtactt

agatctcget

PCT/US2005/025219
aggggcaaac 33060
tagatgcatg 33120
cggccgttac 33180
accagctcaa 33240
taaaaaatga 33300
acgcccagaa 33360
cacgttacgt 33420
gccctaaaac 33480
cccetcatta 33540

33583
ggggtggagt 60
gcggaagtgt 120
gacgtttttg 180
gatgttgtag 240
aataagagga 300
gggccecggga 360
aaccacaact 420
tttatttgta 480
gactagctag 540
cagggatcct 600
gtccagctcee 660
gctgtggate 720
gttccagatc 780
ggcctgcage 840
ggcgcgceage 900
ggtaagcttg 960
gtacagctcg 1020
ctegttgttg 1080
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ctgttgcege
ccgetgatgg
ttgatgecggce
ctccaggtgce
tcgecgecge
aacacgatgg
tcgttccact
ccggtggtgt
gggcgggtge
‘tcggcgaagt
agctgggtgce
caggggccect
gcgcagtagt
ctggtgttge
ttcacgecagg
accatgtegt
gggttggggt
taggeccttgg
ccgtagtaca
agcatggtgc
atggtgtcta
agaaaggcaa
acctcaagtg
ttggcacggg
cggtgtcette
actaaacgag
agagctctgce
gcggagttgt
ttgacgtcaa
ttgatgtact
tgccaagtag

ccgtecattga

cgtegegggt
ggggggcgta
agggcagggt
tgttgaacca
agttgaagct
tcttgttgee
tggcgcgget
agaaggcgcg
agttgatctc
tagcgetgeg
tcaccacggg
tgcecgttgaa
ggttggggat
agctggtget
gcttcaggct
tctteccacat
cggtgggcac
cgtcgetgge
cggtcaccca
cccagcgcca
gagcggecgce
agtggatgtc
aagccaaggg
gaatccgegt
tatggaggtc
ctcgtegacg
ttatatagac
tacgacattt
tggggtggag
gccaaaaccg
gaaagtccceca

cgtcaatagg

cagcagcagd
catggcecttg
gatggtgtcg
ggtgetgttg
gtgggtcacg
gaactgctcg
caggttgcag
gccggggecyg
cacgctcteg
gatcaccacc
gecggatgecg
cttecttgtcce
gggctcgaag
agcgteggtg
ctggtcccac
gtecgaagttc
gcaggegtgg
gcagagcagg
cagcttctecg
gccccagege
gatcggetge
attgtcactc
ggtgggecta
tccaatgeac
aaaacagcgt
atctctatca
ctcccacegt
tggaaagtcc
acttggaaat
catcaccatg
taaggtcatg

gggcgtactt

ccggtgatgt
cccaccttcect
ctgeeetegg
aacagctggg
atctecggggt
cgcagcttga
tgggccetggce
atgtggatgc
ttcagctgeca
tcctectegg
tgggtgcact
ttgcacttca
ctcaccttgg
cacttcaggc
aggctgatga
tcggtcacgt
gtggcccaca
gtggtggtag
gtggcgectge
cacaggtgct
agttggacct
aagtgtatgg
tagactctat
cgtteececgge
ggatggcgtc
ctgataggga
acacgcctac
cgttgatttt
cccegtgagt
gtaatagcga
tactgggcat
ggcatatgat
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tgctgetgea
gccacatgtt
tgttgttget
tgctgttgea
cgcegecget
tcacgatctt
ggatgtegee
tettgegggt
cgatgatcac
ccaggttacc
gcacggtgct
ggatggcgaa
ggcaggccetg
tcacgcacag
tgtcctegtg
tcaccagcac
cgttgtgcac
cctectteca
agatcatcag
ggtacttcte
gggagtggac
ccagatcteca
aggcggtact
cgcggaggct
tccaggcgat
gatctctate
cgceccatttg
ggtgccaaaa
caaaccgcta
tgactaatac
aatgccaggce

acacttgatg

PCT/US2005/025219
gcggatctgg 1140
gatgatctgce 1200
gcecteggtg 1260
gtagaagaac 1320
gctgtgettg 1380
gttcagggtg 1440
gatgatcteg 1500
gttgttgttg 1560
cttggegttg 1620
cgtaaccagc 1680
cacgttggtg 1740
gceggegggg 1800
ggtgatcacg 1860
gggggtcagce 1920
catctgctece 1880
cacctectgg 2040
ctcggtgteg 2100
cacgggcacg 2160
catgcccage 2220
cttcacgege 2280
acctgtggag 2340
agcctgccac 2400
tacgtcactc 2460
ggatcggtcec 2520
ctgacggtte 2580
actgataggg 2640
cgtcaatggg 2700
caaactccca 2760
tccacgecca 2820
gtagatgtac 2880
gggccattta 2940
tactgccaag 3000
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tgggcagttt
actatgggaa
ggcgggecat
gaccccgtaa
tgggaaagaa
ccgecgecat
gcatgcccec
ccgtectgee
agactgcagc
actttgcttt
acaagttgac
ctcagcaget
atgcggttta
cttgctgtet
cgttgagggt
acatgggcat
gggtggtgtt
ctttcagtag
taagctggga
tggctatgtt
tgtatcecggt
tggagacgcce
gcccacggge
ccaggatgag
gtataatggt
ctttgagtte
gggtagggga
cggtgggeece
tgcecgtceatc
ccctgaccaa
caaagttttt
gcagttccag

ctectegttt

accgtaaata
catacgtcat
ttaccgtaag
ttgattacta
tatataaggt
gagcaccaac
atgggccggy
cgcaaactcet
ctecegeegee
cctgageeeg
ggctcttttg
gttggatctg
aaacataaat
ttatttaggg
cectgtgtatt
aagcccgtet
gtagatgatc
caagctgatt
tgggtgcata
cccagccata
gcacttggga
cttgtgacct
ggcggectgg
atcgtcatag
tecateecgge
agatgggggg
gatcagctgg
gtaaatcaca
cctgagcagg
atccgecaga
caacggtttg
gcggtcccac

cgcgggttgg

ctccacccat
tattgacgtc
ttatgtaacg
ttaataacta
gggggtctta
tecgtttgatg
gtgcgtcaga
actaccttga
gcttcageeg
cttgcaagca
gcacaattgg
cgccagcagg
aaaaaaccag
gttttgcgeg
ttttcecagga
ctggggtgga
cagtegtage
gccaggggca
cgtggggata
tceceteecggg
aatttgtcat
ccaagatttt
gcgaagatat
gccattttta
ccaggggegt
atcatgtcta
gaagaaagca
cctattaccg
ggggccactt
aggcgctegce
agaccgtccg
agctcggtca

ggeggettte

tgacgtcaat
aatgggcggg
cggaactcca
gtactgaaat
tgtagttttg
gaagcattgt
atgtgatggg
cctacgagac
ctgcagccac
gtgcagcttc
attctttgac
tttctgeect
actctgtttg
cgcggtagge
cgtggtaaag
ggtagcacca
aggagcgcetg
ggceccttggt
tgagatgeat
gattcatgtt
gtagcttaga
ccatgcatte
ttctgggate
caaagcgcgg
agttacccte
cctgegggge
ggttecctgag
gctgcaactg
cgttaagcat
cgccecagega
ccgtaggcat
cctgetcetac

gctgtacggce
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ggaaagtccc
ggtcgttgag
tatatgggct
gtgtgggegt
tatctgtttt
gagctcatat
ctccagcatt
cgtgtctgga
cgceegeggyg
ccgttcatce
ccgggaactt
gaaggcttcce
gatttggatc
ccgggaccag
gtgactctgg
ctgcagagct
ggcgtggtgce
gtaagtgttt
cttggactgt
gtgcagaacc
aggaaatgcg
gtccataatg
actaacgtca
gcggagggtg
acagatttgc
gatgaagaaa
cagctgcgac
gtagttaaga
gtccctgact
tagcagttct
gcttttgage
ggcatctcga

agtagtcggt

PCT/US2005/025219
tattggegtt 3060
cggtcageca 3120
atgaactaat 3180
ggcttaaggg 3240
gcagcagccg 3300
ttgacaacgc 3360
gatggtcgcece 3420
acgcegttgg 3480
attgtgactg 3540
gcecegegatg 3600
aatgtcgttt 3660
tceectecca 3720
aagcaagtgt 3780
cggtetcggt 3840
atgttcagat 3900
tcatgectgeg 3960
ctaaaaatgt 4020
acaaagcggt 4080
atttttaggt 4140
accagcacag 4200
tggaagaact 4260
atggcaatgg 4320
tagttgtgtt 4380
ccagactgcg 4440
atttcccacyg 4500
acggtttcecg 4560
ttaccgcagce 4620
gagctgcagce 4680
cgcatgtttt 4740
tgcaaggaag 4800
gtttgaccaa 4860
tccagcatat 4920
gctegtcececag 4980
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acgggcceagyg
ggtgaagggg
ggtgctgaag
gtcatagtcc
gccgcacgag
ttecggggag
ggtgagctct
cttacctcetg
cccgtataca
aaactcggac
ggaggggtag
gtcgeectet
tgttecctgaa
atcgctgtcect
ttetgegeta
ggtgatgcct
aagcttggtg
ggtttggttt
gcgcgcaacg
gcgccaaceg
gcgectegttg
tagctgegte
gtcgaagtag
aagcgcgege
ggcgtacatg
agggtagcat
agcgaggagg
cctgaagatg
gtctgtgaga
cagcteggeg
atacttatcc

tttccagtac

gtcatgtcett
tgcgetecgg
cgetgeeggt
agceccecteeg
gggcagtgca
taggcatccg
ggcegttegg
gtttccatga
gacttgagag
cactctgaga
cggtcegttgt
tcggecatcaa
ggggggctat
gcgagggeca
agattgtcag
ttgagagtgg
gcaaacgacc
ttgtcgecgat
caccgcecatt
cggttgtgea
gtccagcaga
tegteecggag
tctatcttge
tegtatgggt
ccgecaaatgt
cttecacege
tcgggaccga
gcatgtgagt
cctaccgegt
gtgacctgca
tgtccetttt

tettggatcg

tccacgggeg
gctgegeget
cttecgeectg
cggegtggece
gacttttgag
cgccgcaggce
ggtcaaaaac
gceggtgtece
gcctgtecte
caaaggcteg
ccactagggg
ggaaggtgat
aaaagggggt

gctgttgggy

tttccaaaaa
ccgecatcecat
cgtagagggce
cggcgegcete
cgggaaagac
gggtgacaag
ggcggecgece
ggtctgegte
atccttgecaa
tgagtggagg
cgtaaacgta
ggatgctgge
ggttgctacg
tggatgatat
cacgcacgaa
cgtectaggge
ttttcecacag

gaaacccgte

cagggtcctce
ggccagggtg
cgegteggece
cttggcgege
ggcgtagagce
ccecgcagacg
caggtttcce
acgctcggtg
gagcggtgtt
cgtccaggee
gtccactcge
tggtttgtag
gggggcegegt
tgagtactce
cgaggaggat
ctggtcagaa
gttggacagc
cttggeccgeg
ggtggtgcge
gtcaacgctg
cttgcgegag
cacggtaaag
gtctagcgee
accccatgge
gaggggctcet
gcgcacgtaa
ggcgggctge
ggttggacge
ggaggcgtag
gcagtagtcc
ctcgeggttg
ggcctceccgaa
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gtcagcgtag
cgcttgaggc
aggtagcatt
agcttgcect
ttgggcgcga
gtctcgcatt
ccatgcetttt
acgaaaaggc
ccgeggtect
agcacgaagg
tccagggtgt
gtgtaggcca
tegtecteac
ctctgaaaag
ttgatattca
aagacaatct
aacttggcga
atgtttagct
tcgtecgggea
gtggctacct
cagaatggcg
accccgggea
tgctgecatg
atggggtgag
ctgagtatte
tcgtatagtt
tctgctegga
tggaagacgt
gagtecgcgca
agggtttect
aggacaaact

cggtaagagc

PCT/US2005/025219
tctgggtcac 5040
tggtectget 5100
tgaccatggt 5160
tggaggaggc 5220
gaaataccga 5280
ccacgagceca 5340
tgatgegttt 5400
tgtecgtgte 5460
cctegtatag 5520
aggctaagtg 5580
gaagacacat 5640
cgtgaccggg 5700
tctetteege 5760
cgggcatgac 5820
cctggeccge 5880
ttttgttgte 5940
tggagcgcag 6000
gcacgtattc 6060
ccaggtgcac 6120
ctccgegtag 6180
gtagggggtce 6240
gcaggcgegce 6300
cgcgggeggce 6360
tgagcgegga 6420
caagatatgt 6480
cgtgecgaggg 6540
agactatctg 6600
tgaagctgge 6660
gcttgttgac 6720
tgatgatgtc 6780
cttecgeggte 6840
ctagcatgta 6900
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gaactggttg
cgeggectte
gtactggtat
gcgetttttg
cgcgecgaggce
aattacctgg
aagttccaag
gagctcttca
ggaagcgacyg
ggtcctaaac
gtcttgttec
aggctcatct
ccceatccaa
cgagccgate
gtgaaagtag
gcagtactgg
cacaaggaag
tacttcggct
caccacgccg
aacatcgcgc
gagctectgce
cctaatttce
cggcgcgact
atctaaaagc
agagggggca
ttgctggcga
acgacgggce
ttgacggegg
tecggecatga
gtggcggcga
tcgttccaga
tgcgecgagat

aggtagttga

acggcctggt
cggagcgagg
ttgaagtcag
gaacgcggat
ataaagttgce
gcggcgagca
aagcgcggga
ggggagctga
aatgagctcc
tggcgaccta
cagcggtece
ccgccgaact
gtataggtct
gggaagaact
aagtccectge
cagcggtgca
cagagtggga
gcttgtecett
cgcgagccca
agatgggagce
aggtttacct
aggggctggt
acggtaccgce
ggtgacgcgg
ggggcacgte
acgcgacgac
cggtgagctt
cctggecgeaa
actgctcegat
ggtecgttgga
cgcggctgta
tgagctccac

gggtggtggc

aggcgcagcea
tgtgggtgag
tgtcgtcgea
ttggcagggc
gtgtgatgcg
cgatctegtce
tgcccttgat
gceegtgcete
acaggtcacg
tggccatttt
atccaaggtt
tcatgaccag
ctacatcgta
ggatctecccg
gacgggccga
cgggctgtac
atttgagcece
gaccgtetgg
aagtccagat
tgtccatggt
cgcatagacg
tggtggcggc
gcggegggcyg
gcgageccce
ggcgecgcege
gcggeggttg
gaacctgaaa
aatctecctge
ctcttectee
aatgcgggcec
gaccacgccc
gtgccgggeg

ggtgtgttct

tccettttet
cgcaaaggtg
tecegeectge
gaaggtgaca
gaagggtccc
aaagccgttg
ggaaggcaat
tgaaagggcc
ggccattagce
ttctggggtg
cgcggetagg
catgaagggc
ggtgacaaag
ccaccaattg
acactcgtge
atcctgcacg
ctegeetgge
ctgctcgagg
gtcegecgege
ctggagctcce
ggtcagggcyg
gtcgatggct
gtgggcegeg
ggaggtaggg
gcgggcagga
atctcctgaa
gagagttcga
acgtetectg
tggagatctc
atgagctgeg
cctteggeat
aagacggcgt

gccacgaaga
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acgggtagcg
tccctgaccea
tcececagagca
tcgttgaaga
ggcacctecgg
atgttgtgge
tttttaagtt
cagtctgcaa
atttgcaggt
atgcagtaga
tctegegegg
acgagctgct
agacgctcgg
gaggagtggc
tggecttttgt
aggttgacct
gggtttggct
ggagttacgg
ggcggtcgga
cgcggegtea
cgggctagat
tgcaagaggc
ggggtgtect
ggggctccgg
gctggtgetg
tctggegect
cagaatcaat
agttgtcttg
cgegteegge
agaaggcgtt
cgcgggcgceg
agtttcgecag

agtacataac

PCT/US2005/025219
cgtatgccetg 6960
tgactttgag 7020
aaaagtccgt 7080
gtatctttce 7140
aacggttgtt 7200
ccacaatgta 7260
cctcgtaggt 7320
gatgagggtt 7380
ggtcgecgaaa 7440
aggtaagcgg 7500
cagtcactag 7560
tcccaaaggce 7620
tgcgaggatg 7680
tattgatgtg 7740
aaaaacgtgce 7800
gacgaccgeg 7860
ggtggtctte 7920
tggatcggac 7980
gcttgatgac 8040
ggtcaggcgg 8100
ccaggtgata 8160
cgcatcceceg 8220
tggatgatgc 8280
acccgcecggg 8340
cgcgegtagg 8400
ctgcgtgaag 8460
tteggtgtcg 8520
ataggcgatc 8580
tcgetcececacg 8640
gaggcctcce 8700
catgaccacc 8760
gcgctgaaag 8820
ccagegtege 8880
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aacgtggatt
acggcgaagt
cggatgagct
tcttecttcaa
ggagggggga
atctccecge
agttggaaga
agggatacgg
gacctgagceg
tcacagtcgc
tttctggcagg
gtcgacagaa
ccccaggcett
accggcactt
gcggeggagt
ctcateggcet
acctgcgtga
ttgatggtgt
gagagctcgg
gtcecgcacca
cagcgtaggg
tagatgtacc
cggacgcggt
ccggtcaggce
cactectteceg
gagcccegta
gagtgtgcgac
tgctgegeta
gaaagcatta
gggacccceg
gtcatgcaag

ttceccagatg

cgttgatatce
tgaaaaactg
cggcgacagt
tectectette
cacggcggeg
ggcgacggcg
cgeegeceegt
cgctaacgat
agtccgecatce
aaggtaggct
aggtgctget
gcaccatgtc
cgttttgaca
cttcttetce
ttggccgtag
gaagcagggc
gggtagactg
aagtgcagtt
tgtacctgag
ggtactggta
tggccggggce
tggacatcca
tccagatgtt
gcgcgcaatce
tggtctggtg
tcecggecgte
gtcagacaac
gcttttttgg
agtggctecgce
gttcgagtct
accccgettg

catcecggtge

ccccaaggcec
ggagttgcge
gtcgegeace
cataagggcc
acgacggcege
catggtctcg
catgtccegg
gcatctcaac
gaccggatcg
gagcaccgtg
gatgatgtaa
cttgggtcceg
tcggegeagg
ttcctettgt
gtggcgeect
taggtcggeg
gaagtcatcc
ggccataacg
acgcgagtaa
tceccaccaaa
tcecgggggeg
ggtgatgceg
gcgcagegge
gttgacgcte
gataaattcg
cgecegtgatce
gggggagtgce
ccactggceg
tcectgtage
cggaccggece
caaattccte

tgcggcagat

tcaaggcgcet
gccgacacgg
tecgegcetcaa
tcceettett
accgggaggc
gtgacggcgc
ttatgggttg
aattgttgtg
gaaaacctct
gcgggcggcea
ttaaagtagg
gcectgectgaa
tctttgtagt
cctgeatcte
cttcctecca
acaacgcgcet
atgtccacaa
gaccagttaa
gcectegagt
aagtgeggeg
agatcttcca
gcggeggtgg
aaaaagtgct
tagcgtgcaa
caagggtatc
catgecggtta
tcettttgge
cgcgcagegt
cggagggtta
ggactgcggce
cggaaacagg
gcgcececect
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ccatggcctce
ttaactccte
aggctacagg
cttcttctgg
ggtcgacaaa
ggcegttete
geggggggct
taggtactcc
cgagaaaggc
gcgggceggcy
cggtcttgag
tgcgecaggcg
agtcttgcat
ttgcatctat
tgcgtgtgac
cggctaatat
agcggtggta
cggtctggtg
caaatacgta
gcggetggeg
acataaggcg
tggaggcgceg
ccatggtegg
aaggagagcc
atggcggacg
ccgeecgegt
ttccttecag
aagcggttag
tttteccaagg
gaacgggggt
gacgagcccec

cctcagcagce
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gtagaagtcc 8940
ctccagaaga 9000
ggcctettet 9060
cggcggtggg 9120
gcgcetcegate 9180
gcgggggcege 9240
gccatgecgge 9300
gcecgecgagg 9360
gtctaaccag 9420
gtcggggttg 9480
acggcggatg 9540
gtcggcecatg 9600
gagcctttet 9660
cgctgeggeg 9720
cccgaagcecce 9780
ggcctgctge 9840
tgegeccegtg 9900
acccggetge 9960
gtcgttgcaa 10020
gtagaggggc 10080
atgatatccg 10140
cggaaagtcg 10200
gacgctctgg 10260
tgtaagcggg 10320
accggggttc 10380
gtcgaaccca 10440
gcgcggegge 10500
gctggaaagce 10560
gttgagtcge 10620
ttgectececee 10680
ttttttgett 10740
ggcaagagca 10800
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agagcagcegg
atccgeggtt
ctacctggac
gcacccaagg
gtttcgegac
gcgcgagetg
cgacgcgcga
cgcatacgag
gcgtacgett
aagcgcgctg
gcagcacagc
gggcegetgg
cttgagectg
ttacgcecege
ggggttctac
tcgcaacgag
cgagctgatg
cgagtcctac
ggcagcetggg
cgtggaggaa
gatgtttctg
agccagccgt
tecgetgactg
gcaattctgg
atcgtaaacg
gacgcgetge
cggetggtgg
aacctgggcet
cggggacagg
ccgcaaagtyg
ctgcagaccg
gctecccacag

ctgctgctaa

cagacatgca
gacgeggcag
ttggaggagg
gtgcagctga
cgcgagggag
cggcatggec
accgggatta
cagacggtga
gtggcgcgeg
gagcaaaacc
agggacaacg
ctgctcgatt
gctgacaagg
aagatatacc
atgcgcatgg
cgcatccaca
cacagcctge
tttgacgcgg
gccggacctyg
tatgacgagg
atcagatgat
ccggecttaa
cgcgcaatcec
aagcggtggt
cgetggecga
ttcagcgegt
gggatgtgcg
ccatggttge
aggactacac
aggtgtacca
taaacctgag
gcgaccgegce

tagcgeectt

gggcaccctce
cagatggtga
gcgagggect
agcgtgatac
aggagcccga
tgaatcgcga
gtccegegeg
accaggagat
aggaggtggce
caaatagcaa
aggcattcag
tgataaacat
tggccgecat
atacccctta
cgctgaaggt
aggccgtgag
aaagggccct
gcgctgacct
ggctggeggat
acgatgagta
gcaagacgca
ctcecacggac
tgacgegtte
cceggegege
aaacagggcce
ggctcgttac
cgaggccegtg
actaaacgcc
caactttgtg
gtectgggcca
ccaggctttc
gaccgtgtcet

cacggacagt

ccctectect
ttacgaaccc
ggcgeggceta
gcgtgaggeyg
ggagatgcgg
gcggttgetg
cgcacacgtg
taactttcaa
tataggactg
gccgcetcatg
ggatgegetg
cctgeagage
caactattcc
cgttcececata
gcttaccttg
cgtgagececgg
ggctggcacg
gcgetgggece
ggcacccgeg
cgagccagag
acggacccgg
gactggcgece
cggcagcagce
gcaaacccca
atccggecceg
aacagcggca
gcgcagcegtg
ttcctgagta
agcgcactge
gactattttt
aaaaacttgc
agcttgetga

ggcagcgtgt
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accgcgtcag
ccgcggegec
ggagcgcect
tacgtgccge
gatcgaaagt
cgcgaggagg
gcggecgeceg
aaaagcttta
atgcatctgt
gcgeagcetgt
ctaaacatag
atagtggtgc
atgcttagec
gacaaggagg
agcgacgacc
cggcgegage
ggcagcggceg
ccaagccgac
cgegetggea
gacggcgagt
cggtgeggge
aggtcatgga
cgcaggccaa
cgcacgagaa
acgaggccgg
acgtgcagac
agcgcgcgcea
cacagcccgce
ggctaatggt
tccagaccag
aggggctgtyg
cgcccaacte

cccgggacac
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gaggggcgac 10860
gggcceggea 10920
ctcctgageg 10980
ggcagaacct 11040
teccacgcagg 11100
actttgageec 11160
acctggtaac 11220
acaaccacgt 11280
gggactttgt 11340
tccttatagt 11400
tagagccecga 11460
aggagcgcag 11520
tgggcaagtt 11580
taaagatcga 11640
tgggegttta 11700
tcagegaccg 11760
atagagaggc 11820
gcgecctgga 11880
acgtcggegg 11940
actaagcggt 12000
ggcgetgcag 12060
cecgcatcatg 12120
ccggetctee 12180
ggtgctggeg 12240
cctggtectac 12300
caacctggac 12360
gcagcagggc 12420
caacgtgccg 12480
gactgagaca 12540
tagacaaggce 12600
gggggtgcgg 12660
gcgectgttg 12720
atacctaggt 12780
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cacttgctga
caggagatta
accctaaact
agcgaggagg
gacggggtaa
tatgcctcaa
gtgaaccccyg
ttctacaccg
gacgacagcg
gcagaggcgg
gctgeggcecec
agcactcgca
ctgcageege
ctagtggaca
ccgegeccge
gatgactcgg
caccttcgee
aaaactcacc
cgecgeggega
ccagtggegg
ccgeggtace
ctattcgaca
aactaccaga
ccgggggagy
ctgaaaacca
tttaaggcgce
tacgagtggg
cttatgaaca
gaaagcgaca
actggtcttg
ctgccaggat

aagcggeaac

cactgtaccg
caagtgtcag
acctgctgac
agcgcatttt
cgcccagegt
accggcecegtt
agtatttcac
ggggattcga
tgttttecce
cgctgcgaaa
cgcggtcaga
ccaccecgecc
agcgcgaaaa
agatgagtag
ccaccegteg
cagacgacag
ccaggetggg
aaggccatgg
tgtatgagga
cggcgetggy
tgcggectac
ccaccegtgt
acgaccacag
caagcacaca
tcetgeatac
gggtgatggt
tggagttcac
acgcgatecgt
tcggggtaaa
tcatgectgg
gcggggtgga

ccttecagga

cgaggccata
ccgegegetg
caaccggcgg
gcgctacgtg
ggcgctggac
tatcaaccgce
caatgccatc
ggtgcccgag
gcaaccgcag
ggaaagcettce
tgctagtagce
gcgectgetg
aaacctgecct
atggaagacg
tcaaaggcac
cagcgtectg
gagaatgttt
caccgagcgt
aggtcctecct
ttecteectte
cggggggaga
gtacctggtg
caactttctg
gaccatcaat
caacatgcceca
gtqgcgcttg
gctgeccecgag
ggagcactac
gtttgacacc
ggtatataca

cttcacccac

gggctttagy

ggtcaggcgce
gggcaggagg
cagaagatcc
cagcagagcg
atgaccgege
ctaatggact
ttgaacccge
ggtaacgatg
accctgctag
cgcaggccaa
ccatttccaa
ggcgaggagg
ccggecattte
tacgcgcagg
gaccgtecage
gatttgggag
taaaaaaaaa
tggttttett
ccctectacg
gatgctcccce
aacagcatcc
gacaacaagt
accacggtca
cttgacgacc
aatgtgaacg
cctactaagg
ggcaactact
ttgaaagtgg
cgcaactteca
aacgaagcct
agccgcectga
atcacctacg
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atgtggacga
acacgggcag
cctegttgea
tgagccttaa
gcaacatgga
acttgcatcg
actggctacc
gattcctetg
agttgcaaca
gcagcttgte
gcttgatagg
agtacctaaa
ccaacaacgg
agcacaggga
ggggtctggt
ggagtggcaa
aaaagcatga
gtattccect
agagtgtggt
tggacccgcee
gttactctga
caacggatgt
ttcaaaacaa
ggtcgecactg
agttcatgtt
acaatcaggt
ccgagaccat
gcagacagaa
gactggggtt
tccatccaga
gcaacttgtt

atgatctgga
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gcatactttc 12840
cctggaggca 12900
cagtttaaac 12960
cctgatgcge 13020
accgggcatg 13080
cgcggcegee 13140
gcecececctggt 13200
ggacgacata 13260
gcgcgagcag 13320
cgatctagge 13380
gtctcttace 13440
caactcgetg 13500
gatagagagc 13560
cgtgccagge 13620
gtgggaggac 13680
cccgtttgeg 13740
tgcaaaataa 13800
tagtatgegg 13860
gagcgcggeg 13920
gtttgtgecect 13980
gttggcaccec 14040
ggcatcectg 14100
tgactacagc 14160
gggcggcgac 14220
taccaataag 14280
ggagctgaaa 14340
gaccatagac 14400
cggggttectg 14460
tgacccecgte 14520
catcattttg 14580
gggcatccge 14640
gggtggtaac 14700
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attccecgeac
ggcggggatyg
gcggcagccg
acctttgecca
gcccecgetg
acagaggaca
taccgcaget
accctgcettt
gacatgatgc
gtgggcgeceg
tcccaacteca
cagattttgg
ctcacagatc
attactgacg
ccgegegtec
aataacacag
tcecgaccaac
cgcggecgca
cgcaactaca
gtgcgcggag
caccgecgcee
cgtecgcaccg
actgtgccce
atgactcagg
gtgccegtge
tactgttgta
aaagaagaga
caggattaca
gaacttgacg
aaaggtcgac
gagcgctcca
cttgagcagg

ctggegttge

tgttggatgt
gcgcaggcgg
cggcaatgca
cacgggctga
cgcaacccga
gcaagaaacg
ggtaccttgc
gcactcctga
aagaccccgt
agctgttgee
tcecgecagtt
cgegeccgec
acgggacgct
ccagacgcecg
tatcgagccg
gctggggecet
acccagtgcg
ctgggcgcac
cgcccacgcec
cceggegceta
gacccggcac
gccgacggge
ccaggtccag
gtecgecagggg
gcacccgcecc
tgtatccagc
tgctccaggt
agccccgaaa
acgaggtgga
gcgtaaaacg
cccgecaccta
ccaacgagcg

cgctggacga

ggacgcctac
cagcaacagc
gccggtggag
ggagaagcgce
ggtcgagaag
cagttacaac
atacaactac
cgtaacctgce
gaccttecege
cgtgcactcc
tacctctctg
agcccecacce
accgctgege
cacctgccece
cactttttga
gcgcttecca
cgtgcgeggy
caccgtcgat
gccaccagtg
tgctaaaatg
tgcegeccaa
ggccatgcgg
gcgacgageg
caacgtgtat
cccgegeaac
ggcggceggcey
catcgegecg
gctaaagcgg
actgctgcac
tgttttgcga
caagcgegtg
ccteggggag

gggcaaccca

caggcgagct
agtggcagcg
gacatgaacg
gctgaggceeg
cctcagaaga
ctaataagca
ggcgacccete
ggctcggagce
tccacgegece
aagagcttct
acccacgtgt
atcaccaccg
aacagcatcg
tacgtttaca
gcaagcatgt
agcaagatgt
cactaccgcg
gacgccateg
tccacagtgg
aagagacggc
cgcgeggegy
gcegetegaa
gccgecgeag
tgggtgcgeg
tagattgcaa
cgcaacgaag
gagatctatg
gtcaaaaaga
gctaccgege
cccggcacca
tatgatgagg
tttgcctacg

acacctagce
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tgaaagatga
gcgcggaaga
atcatgccat
aagcagcggce
aaccggtgat
atgacagcac
agaccggaat
aggtctactg
agatcagcaa
acaacgacca
tcaatcgett
tcagtgaaaa
gaggagtcca
aggccctggg
ccatccttat
ttggcggggc
cgcecetgggg
acgcggtggt
acgcggcecat
ggaggcgegt
cggcecetget
ggctggecge
cagccgegge
actcggttag
gaaaaaacta
ctatgtccaa
gcececccgaa
aaaagaaaga
ccaggcgacg
ccgtagtcett
tgtacggcga
gaaagcggca

taaagccegt
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caccgaacag 14760
gaactccaac 14520
tcgeggcgac 14880
cgaagctgce 14940
caaacccctg 15000
cttcacccag 15060
ccgctcatgg 15120
gtcgttgecca 15180
ctttccggtg 15240
ggccgtectac 15300
tcccgagaac 15360
cgttcctget 15420
gcgagtgacc 15480
catagtctcg 15540
atcgcccage 15600
caagaagcgce 15660
cgcgcacaaa 15720
ggaggaggcg 15780
tcagaccgtg 15840
agcacgtcge 15900
taaccgegeca 15960
gggtattgte 16020
cattagtget 16080
cggcctgege 16140
cttagacteg 16200
gcgcaaaatc 16260
gaaggaagag 16320
tgatgatgat 16380
ggtacagtgg 16440
tacgcceggt 16500
cgaggacctg 16560
taaggacatg 16620
aacactgcag 16680
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caggtgctge
gacttggcac
gaaaaaatga
gtggcgceegg
agtattgcca
gcggatgceeg
acggacccgt
ggcgecgcca
ggctatcgtg
actggaaccce
agggtggcetc
atcgtttaaa
ttecececggtge
ctgacgggcg
cgeggeggta
ggaattgcat
aaaaatcaaa
aatggaagac
aaactggcaa
gtggagcgge
cagcagcaca
ggtagatgge
aaataagatt
ggagacagtg
tctggtgacg
caccacccgt
gctggacctg
cgttgttgta
gttgecggece
ggtgecaatce
gtatgegtce

tggctacccce

ccgegettge
ccaccgtgea
ccgtggaacce
gactgggegt
ccgcecacaga
cggtgcagge
ggatgttteg
gcgcgctact
gctacaccta
gccgccgecg
gcgaaggagg
agccggtcett
cgggatteceg
gcatgegtceg
tcetgecect
ccgtggectt
ataaaaagtc
atcaactttg
gatatcggca
attaaaaatt
ggccagatge
ctggectetg
aacagtaagc
tctecagagg
caaatagacg
ccecatcgege
ccteceeecg
acccgtecta
gtagccagtg
ctgaagcgcee
atgtcgeege

ttcgatgatg

accgtccgaa
gctgatggta
tgggctggag
gcagaccgtg
gggcatggag
ggtcgetgeg
cgtttcagce
gccecgaatat
ccgeccccaga
tegeegtege
caggaccctg
tgtggttett
aggaagaatg
tgcgcaccac
cecttatteca
gcaggcgeag
tggactctca
cgtctcetgge
ccagcaatat
tcggttecac
tgagggataa
gcattagecgg
ttgatcceeg
ggcgtggcga
agcctccete
ccatggctac
ccgacaccca
gcecgegegte
gcaactggca
gacgatgett
cagaggagct

ccgecagtggt

gaaaagcgcg
cccaagegcec
cccgaggtece
gacgttcaga
acacaaacgt
gecgegtceca
cceceggegec
gcectacatce
agacgagcaa
cagcecegtge
gtgctgecaa
gcagatatgg
caccgtagga
¢ggcggcggce
ctgatcgeccg
agacactgat
cgctegettg
cccgcgacac
gagcggtggc
cgttaagaac
gttgaaagag
ggtggtggac
cccteeegta
aaagcgtceg
gtacgaggag
cggagtgety
gcagaaacct
cectgegecege
aagcacactg
ctgatagcta
gctgagecege
cttacatgca
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gcctaaageg
agcgactgga
gcgtgeggec
tacccactac
cceeggttge
agacctctac
cgcgecegtte
cttccattge
ctacccgacg
tggcceccgat
cagcgcegceta
ccctecacctg
ggggcatggce
gcgegtegea
cggcgattgg
taaaaacaag
gtcctgtaac
ggctegegece
gccttcaget
tatggcagca
caaaatttcc
ctggccaacc
gaggagcctce
cgccccgaca
gcactaaagc
ggccagcaca
gtgctgccag
gccgecageg
aacagcatcg
acgtgtcgta
cgcgcgeccyg

catctegggce
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cgagtctggt 16740
agatgtcttg 16800
aatcaagcag 16860
cagtagcacc 16920
ctcagcggtg 16980
ggaggtgcaa 17040
gaggaagtac 17100
gcctacccee 17160
ccgaaccacc 17220
ttcecgtgege 17280
ccaccccage 17340
ccgectecegt 17400
cggccacgge 17460
ccgtegeatg 17520
cgcecgtgece 17580
ttgcatgtgg 17640
tattttgtag 17700
cgttcatggg 17760
ggggctecget 17820
aggcctggaa 17880
aacaaaaggt 17940
aggcagtgca 18000
caccggcegt 18060
gggaagaaac 18120
aaggcctgec 18180
cacccgtaac 18240
gcccgaccge 18300
gtecgegate 18360
tgggtctggg 18420
tgtgtgtcat 18480
ctttccaaga 18540
caggacgcct 18600
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cggagtacct
tgaataacaa
ccecagegttt
aggcgeggatt
ttgacatccg
acaacgccect
ctcttgaaat
ctgagcagca
aggagggtat
aacctgaacc
ggagagtcct
caaatgaaaa
aagtggaaat
ctcctaaagt
cttacatgcc
ccaacaggcc
gcacgggtaa
tgcaagacag
ccaggtactt
ttgaaaatca
ttaatacaga
aagatgctac
aaatcaatct
tgccecgacaa
acgactacat
gagcacgctg
ctggectgeg
aggtgcctca
acgagtggaa
taagggttga
ccatggccca
agtcctttaa

ccaacgtgee

gagcccecggg
gtttagaaac
gacgctgegg
caccctaget
cggcgtgetg
ggctcccaag
aaacctagaa
aaaaactcac
tcaaataggt
tcaaatagga
aaaaaagact
tggagggcaa
gcaatttttc
ggtattgtac
cactattaag
taattacatt
tatgggtgtt
aaacacagag
ttectatgtgg
tggaactgaa
gactcttacc
agaattttca
aaatgccaac
gctaaagtac
gaacaagcga
gtcccttgac
ctaccgctceca
gaagttcttt
cttcaggaag
cggageccagce
caacaccgcc
cgactatctc

catatccatc

ctggtgecagt
cccacggtgg
ttcatcecectg
gtgggtgata
gacaggggcc
ggtgccccaa
gaagaggacyg
gtatttgggc
gtcgaaggtc
gaatctcagt
accccaatga
ggcattcttg
tcaactactg
agtgaagatg
gaaggtaact
gcttttaggg
ctggcgggcec
ctttcatacc
aatcaggctg
gatgaacttc
aaggtaaaac
gataaaaatg
ctgtggagaa
agtccttcca
gtggtggcete
tatatggaca
atgttgetgg
gccattaaaa
gatgttaaca
attaagtttg
tcecacgcettg
tccgeegeca

ccetecegea

ttgceegege
cgcctacgea
tggaccgtga
accgtgtget
ctacttttaa
atccttgcga
atgacaacga
aggcgcctta
aaacacctaa
ggtacgaaac
aaccatgtta
taaagcaaca
aggcagccgce
tagatataga
cacgagaact
acaattttat
aagcatcgca
agcttttget
ttgacagcta
caaattactg
ctaaaacagg
aaataagagt
atttectgta
acgtaaaaat
ccgggctagt
acgtcaacce
gcaatggtcg
acctecttet
tggttctgea
atagcatttg
aggccatgct

acatgctcta

actgggcggc
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caccgagacg
cgacgtgacc
ggatactgcg
ggacatggct
gccctactet
atgggatgaa
agacgaagta
ttctggtata
atatgccgat
agaaattaat
cggttcatat
aaatggaaag
aggcaatggt
aaccccagac
aatgggccaa
tggtctaatg
gttgaatgct
tgattccatt
tgatccagat
ctttccactg
tcaggaaaat
tggaaataat
ctccaacata
ttctgataac
ggactgctac
atttaaccac
ctatgtgecc
cctgecgggce
gagctcccta
cctttacgcece
tagaaacgac
ccctatacce

tttcegegge
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tacttcagce 18660
acagaccggt 18720
tactcgtaca 18780
tccacgtact 18840
ggcactgcet 18900
gctgctactg 18960
gacgagcaag 19020
aatattacaa 15080
aaaacatttc 19140
catgcagctg 15200
gcaaaaccca 19260
ctagaaagtc 19320
gataacttga 192380
actcatattt 19440
caatctatgc 19500
tattacaaca 19560
gttgtagatt 19620
ggtgatagaa 19680
gttagaatta 19740
ggaggtgtga 19800
ggatgggaaa 19860
tttgeccatgg 19920
gcgectgtatt 19980
ccaaacacct 20040
attaaccttg 20100
caccgcaatg 20160
tteccacatce 20220
tcatacacct 20280
ggaaatgacc 20340
accttettce 20400
accaacgacc 20460
gccaacgeta 20520
tgggccttca 20580
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cgcgecttaa
actctggcetce
tggccattac
acgagtttga
tgaccaaaga
tctatatccce
tgagcegtca
accaacacaa
cctaccetge
agaaaaagtt
ccatgggegce
tagacatgac
aagtctttga
tgcgcacgcec
agctgeegee
tgggccatat
gctcgectge
ctttgeetgg
ccagcgactce
tgcttettcee
caactcggcce
ccaaactcce
gctcaacagt
cctggagcege
tttttgtcac
atgcttttat
ttaaaaatca
atactggtgt
gttttcacte
cttgaagteg
gcactggaac

cagatcecgeg

gactaaggaa
tataccctac
ctttgactct
aattaagcgce
ctggttectg
agagagctac
ggtggtggat
caactctgga
taacttccce
tectttgecgat
actcacagac
ttttgaggtg
cgtggtccgt
cttecteggece
atgggctcca
tttttgggca
gccatagtca
aacccgcact
aagcaggttt
ccecgaceget
gcctgtggac
atggatcaca
cccecaggtac
cactcgeecet
ttgaaaaaca
ttgtacactc
aaggggttct
ttagtgctce
cacaggctgce
cagttggggc
actatcagcg

tccaggtcect

accccatcac
ctagatggaa
tctgtcaget
tcagttgacg
gtacaaatgc
aaggaccgca
gatactaaat
tttgttgget
tatccgetta
cgcacccttt
ctgggccaaa
gatcccatgg
gtgcaccagce
ggcaacgcca
gtgagcagga
cctatgacaa
atacggccgg
caaaaacatg
accagtttga
gtataacgct
tattctgctg
accccaccat
agcccaccct
acttccgecag
tgtaaaaata
tcgggtgatt
gcegegeatce
acttaaactc
gcaccatcac
cteegecetg
ccgggtggtg

ccgegttget

tgggctcggg

ccttttacct
ggcetggcaa
gggagggtta
tagctaacta
tgtactcctt
acaaggacta
accttgcece
taggcaagac
ggcgcatcce
accttctcta
acgagcccac
cgcaccgegg
caacataaag
actgaaagcc
gcgctttcea
tcgegagact
ctacctettt
gtacgagtca
ggaaaagtce
catgtttcte
gaaccttatt
gcgtegecaac
ccacagtgeg
atgtactaga
atttacccce
gctatgegece
aggcacaacc
caacgcgttt
cgcgcgegag
cacgetggce
cagggcgaac
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ctacgaccct
caaccacacc
tgaccgecetg
caacgttgcce
taacattggce
ctttagaaac
ccaacaggtg
caccatgcgce
cgcagttgac
attctccagt
cgccaactcc
ccttetttat
cgtcatcgaa
aagcaagcaa
attgtcaaag
ggctttgttt
gggggcgtac
gagccctttg
ctecctgegece
acccaaagcg
cacgecetttg
accggggtac
caggaacagc
cagattagga
gacactttca
acccttgeeg
actggcaggg
atccgeggea
agcaggtcgg
ttgcgataca
agcacgctcet

ggagtcaact
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tattacacct 20640
tttaagaagg 20700
cttacccceca 20760
cagtgtaaca 20820
taccagggct 20880
ttccagecceca 20940
ggcatcctac 21000
gaaggacagg 21060
agcattaccec 21120
aactttatgt 21180
gcccacgcege 21240
gttttgtttg 21300
accgtgtacc 21360
catcaacaac 21420
atcttggttg 21480
ctccacacaa 21540
actggatggc 21600
gcttttectga 21660
gtagcgccat 21720
tacaggggcc 21780
ccaactggcc 21840
ccaactccat 21900
tctacagett 21960
gcgeccactte 22020
ataaaggcaa 22080
tctgegeegt 22140
acacgttgcg 22200
gctcggtgaa 22260
gcgccgatat 22320
cagggttgeca 22380
tgtcggagat 22440
ttggtagctg 22500
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ccttecccaaa
aaggtgaccg
cttaaaagcc
aaactgattg
ctgcaccaca
cagcgcgcegce
cataatgcett
caacgcgcag
cgecetgecagg
caacccgcgg
gtcaggcagt
cgcgcgegea
catcaccgta
accacgcgcc
atgcttgatt
ttcttecteg
gcgettettt
gctgggtgtg
acgccgecte
cgacacgtcc
ttegegetge
ggagtcagte
caccgatgce
ggaagtgatt
accaacagag
gcggggggac
tctgecagege
cgccatageg
caaacgccaa
tgecegtgeca
atcctgecgt
catacctgat

cgagaagcgc

aagggcgegt
tgceceggtet
acctgagect
gccggacagg
tttcggccee
tgccegtttt
ccgtgtagac
ccegtgggcet
aatcgcccca
tgctecctegt
agtttgaagt
gcctccatge
atttcacttt
actgggtcgt
agcaccggtg
ctgteccacga
ttettettgg
cgcggeacca
atcegetttt
tccatggttg
tectettece
gagaagaagg
gccaacgcegce
atcgagcagg
gataaaaagc
gaaaggcatg
cagtgcgcca
gatgtcagcc
gaaaacggca
gaggtgcttg
gccaaccgcea
atcgectege

gcggcaaacg

gcccaggctt
gggegttagg
ttgegectte
ccgegtegtg
accggttett
cgctegteac
acttaagcte
cgtgatgett
tcatcgtcac
tcagccaggt
tcgecetttag
ccttetecca
ccgetteget
cttcattcag
ggttgctgaa
ttacctctgg
gcgcaatgge
gcgegtettg
ttgggggcge
ggggacgtcg
gactggccat
acagcctaac
ctaccacctt
acccaggttt
aagaccagga
gcgactacct
ttatctgecga
ttgectacga
catgcgagcece
ccacctatca
gcecgagegga
tcaacgaagt

ctctgcaaca

tgagttgcac
atacagcgcc
agagaagaac
cacgcagcac
cacgatcttg
atccatttca
gccttegate
gtaggtcacc
aaaggtcttg
cttgcatacg
atcgttatcc
cgcagacacg
gggctcttee
ccgecgeact
acccaccatt
tgatggcggg
caaatccgcce
tgatgagtct
ccggggaggc
cgccgcaccyg
ttecttetee
cgcecectet
cceegtegag
tgtaagcgaa
caacgcagag
agatgtggga
cgcgttgceaa
acgccaccta
caacccgcgc
catcttttte
caagcagctg
gccaaaaatc

ggaaaacagc
Page 100

tcgcaccgta
tgcataaaag
atgcegcaag
cttgegtegyg
gcecttgetag
atcacgtgct
tcagcgcage
tctgcaaacyg
ttgctggtga
gcecgccagag
acgtggtact
atcggcacac
tcttectett
gtgcgcttac
tgtagcgeca
cgetcgggcet
gcecgaggtceg
tecctegtect
ggcggcgacyg
cgtccgeget
tataggcaga
gagttcgecca
gcaccceege
gacgacgagg
gcaaacgagg
gacgacgtgce
gagcgcagceyg
ttecteaccge
ctcaacttct
caaaactgca
gecttgegge
tttgagggtc

gaaaatgaaa

PCT/US2005/025219
gtggcatcaa 22560
ccttgatctg 22620
acttgccgga 22680
tgttggagat 22740
actgcteectt 22800
ccttatttat 22860
ggtgcagcca 22920
actgcaggta 22980
aggtcagctg 23040
cttccacttg 23100
tgtccatcag 23160
tcagcgggtt 23220
gcgtecgecat 23280
ctecectttgee 23340
catcttctet 23400
tgggagaagg 23460
atggccgegg 23520
cggactcgat 23580
gggacgggga 23640
cgggggtggt 23700
aaaagatcat 23760
ccaccgeccte 23820
ttgaggagga 23880
accgctcagt 23940
aacaagtcgg 24000
tgttgaagca 24060
atgtgccect 24120
gcgtacccce 24180
accccgtatt 24240
agatacccct 24300
agggcgetgt 24360
ttggacgcga 24420
gtcactctgg 24480
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agtgttggtg
ggtcacccac
gagtgagctg
aacagaggag
cgagcctgee
ggagcttgag
aacattgcac
ggagctctge
cgtgcttcat
cttatttcta
gtgcaaccte
cttcaacgag
taaaaccctg
gaactttatce
ctttgtgece
gcagctagcce
tctactggag
ttcgcagetg
tgacgaaaag
ccttegeaaa
atcecegeeceg
ccaattgcaa
ttacttggac
tcagcagcag
cgccgceace
aggaggagga
aagaggtgtc
aatcggcaac
ccgttegecg
agccgecgec
acaagaacgc

getttettet

gaactcgagg
tttgcctace
atcgtgegec
ggcctacceg
gacttggagg
tgcatgcagce
tacacctttce
aacctggtct
tccacgetca
tgctacacct
aaggagctgce
cgcteegtgg
caacagggtce
ctagagcgcet
attaagtacc
aactaccttg
tgtcactgte
cttaacgaaa
tccgeggetce
tttgtacctg
cctaatgegg
gccatcaaca
ccccagtecg
ccgcgggecc
cacggacgag
ggacatgatg
agacgaaaca
cggttcecage
acccaaccgt
gttagcccaa
catagttgct

ctaccatcac

gtgacaacgc
cggcacttaa
gtgcgcagcc
cagttggcga
agcgacgcaa
ggttctttgce
gacagggcta
cctaccttgg
agggcgaggce
ggcagacggce
agaaactgct
ccgcgeaccet
tgccagactt
caggaatctt
gcgaatgecc
cctaccacte
gctgecaacct
gtcaaattat
cggggttgaa
aggactacca
agcttaccge
aagcccgeca
gcgaggaget
ttgcttccca
gaggaatact
gaagactggg
ccgtcaccect
atggctacaa
agatgggaca
gagcaacaac
tgcttgcaag

ggcgtggect

gcgectagcece
cctaccccecce
cctggagagg
cgagcagcta
actaatgatg
tgacccggag
cgtacgccag
aattttgecac
gcgecgegac
catgggcgtt
aaagcaaaac
ggcggacatc
caccagtcaa
gccecgecacce
tcecgeegett
tgacataatg
atgcaccccg
cggtaccttt
actcactcecg
cgceccacgag
ctgcgtcatt
agagtttctg
caacccaatc
ggatggcacc
gggacagtca
agagcctaga
cggtcgeatt
ccteegetece
ccactggaac
agcgccaagg
actgtggggg
tceccegtaa
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gtactaaaac
aaggtcatga
gatgcaaatt
gcgegetgge
gccgcagtge
atgcagcgca
gcectgcaaga
gaaaaccgec
tacgtcecgeg
tggcagcagt
ttgaaggacc
attttecececg
agcatgttgc
tgctgtgcac
tggggccact
gaagacgtga
caccgetcec
gagctgcagg
gggctgtgga
attaggttct
acccagggcc
ctacgaaagg
cceceegeege
caaaaagaag
ggcagaggag
cgaggaagct
ccectegeeg
tcaggegecg
cagggccggt
ctaccgctea
caacatctce

catcctgeat

PCT/US2005/025219
gcagcatcga 24540
gcacagtcat 24600
tgcaagaaca 24660
ttcaaacgeg 24720
tcgttaccgt 24780
agctagagga 24840
tctccaacgt 24900
ttgggcaaaa 24960
actgcgttta 25020
gcttggagga 25080
tatggacggc 25140
aacgcctget 25200
agaactttag 25260
ttectagecga 25320
gctaccttect 25380
gcggtgacgg 25440
tggtttgecaa 25500
gtcecectegee 25560
cgtcggetta 25620
acgaagacca 25680
acattcttgg 25740
gacggggggt 25800
cgcagcecta 25860
ctgcagctge 25920
gttttggacg 25980
tccgaggteg 26040
gecgceeccaga 26100
ccggcactge 26160
aagtccaagc 26220
tggecgeggge 26280
ttcgecececgee 26340
tactaccgtc 26400
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atctctacag
caaaggcgac
gcaggaggag
aacaggattt
ctgaaaataa
gaagatcagc
ctgactctta
ctecagegge
cccacgeccet
gactactcaa
ggaatacgcg
cgtaataacc
cccaccactg
gcgcagettg
ctgacaatca
ctecegteegg
caggcaatcc
ctgcaattta
ggccactatce
tacgactgaa
cgccgecaca
gatcatatcg
agcctgattce
gttctecactg
ctctgtgetg
tgtaaacgcc
taacatctct
gaacctctce
acgtacgagt
tttececggaca
tagggtatta
cgggctatte

ctagaaagac

cccatactge
cggatagcaa
gagcgctgeg
ttccecactcet
aaaacaggtce
ttecggegeac
aggactagtt
cacacccggce
acatgtggag
cccgaataaa
cccaccgaaa
ttaatccceg
tggtacttce
cgggeggett
gagggcgagg
acgggacatt
taactctgeca
ttgaggagtt
cggatcaatt
tgttaagtgg
agtgctttge
agggceegge
gggagtttac
tgatttgcaa
agtataataa
accgtcttca
ccctetgtga
gagctcagct
gcgtcaccgg
gacctcaata
ggccaaaggc

taattcaggt

gcagggcadgc

accggeggea
gactctgaca
tctggegecc
gtatgctata
tctgcgatce
gctggaagac
tcgegeectt
gccagcacct
ttaccagcca
ctacatgagc
ccgaattctce
tagttggeccce
cagagacgcc
tcgtcacagg
tattcagete
tcagatcggc
gacctcgtce
tgtgccatcg
tattcctaac
agaggcagag
ccgcgactee
gcacggcgte
ccagcgecece
ctgtectaac
atacagaaat
ccegeccaag
tttacaacag
actccatcag
ccgetgeacce
actctgttta
gcagctactg

ttctctagaa

ggccgagcaa

gcggcagcaa
aagcccaaga
aacgaacccyg
tttcaacaga
ctcacccgceca
gcggaggcetce
tctcaaattt
gttgtcageg
caaatgggac
gcgggaccec
ctggaacagg
gctgeccctgg
caggccgaag
gtgcggtege
aacgacgagt
ggcgecggcec
tctgageccge
gtctacttta
tttgacgcgg
caactgcgce
ggtgagtttt
cggcttaccg
ctgctagttg
cctggattac
taaaatatac
caaaccaagg
tttcaaccca
aaaaaacacc
acacctaccg
ccagaacagd
tggggtttat
atggacggaa

cagcgcatga
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cagcagcggc
aatccacagc
tatcgacccg
gcaggggeca
gctgcectgta
tcttcagtaa
aagcgcgaaa
ccattatgag
ttgcggcetgg
acatgatatc
cggctattac
tgtaccagga
ttcagatgac
ccgggcaggyg
cggtgagctc
gctctteatt
gctctggagg
acccettete
taaaggactc
tgaaacacct
gctactttga
cccagggaga
agcgggacag
atcaagatct
tggggctect
cgaaccttac
gacggagtga
accctcctta
cctgaccgta
aggtgagctt
gaacaattca
ttattacaga

atcaagagct

PCT/US2005/025219
cacacagaag 26460
ggcggcagca 26520
cgagcttaga 26580
agaacaagag 26640
tcacaaaagc 26700
atactgecgeg 26760
actacgtcat 26820
caaggaaatt 26880
agctgcccaa 26940
ccgggtcaac 27000
caccacacct 27060
aagtcccget 27120
taactcaggg 27180
tataactcac 27240
ctcgettggt 27300
cacgcctegt 27360
cattggaact 27420
gggacctcecec 27480
ggcggacggc 27540
ggtccactgt 27600
attgceccgag 27660
gcttgeceegt 27720
gggaccctgt 27780
ttgttgccat 27840
atcgccatcc 27900
ctggtacttt 27960
gtctacgaga 28020
cctgeceggga 28080
aaccagactt 28140
agaaaaccct 28200
agcaactcta 28260
gcagcgccetg 28320
ccaagacatg 28380
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gttaacttgc
tacgacagta
ttggtggtca
ggctgcattce
tgcggtcectea
cttaaaatca
ccagctctgg
gtcagtttcec
gcgcgcaaga
tectecaact
tceceectggg
tgcgctcaaa
tgtaaccact
tgcaccccte
cgcgggcaac
tagcattgcece
aggcccccte
tactgccact
actaggacta
agcaactggt
cttgggtttt
ttctcaaaac
aaatctaaga
ctacaacaaa
cctaagcact
tgggcttgaa
ccatggecta
ttttgacagce
gaccacacca
tttggtetta
aggcagtttg

cgaaaatgga

accagtgcaa
ataccaccgg
tggtgggaga
actcaccttg
aagatcttat
gttagcaaat
tattgcagct
tcetgttecet
ccgtetgaag
gtgectttte
gtactctctt
atgggcaacg
gtgagcccac
acagttacct
acactcacca
acccaaggac
accaccaccg
ggtagcttgg
aagtacgggg
ccaggtgtga
gattcacaag
agacgcctta
ctaggacagg
ggcctttact
gccaaggggt
tttggttcac
gaatttgatt
acaggtgcca
gctcecatcecte
acaaaatgtg
gctccaatat

gtgctactaa

aaggggtatc
acaccgcett
aaagcccecatt
tcaaggacct
tcecctttaac
ttctgtccag
tccteetgge
gtccatccge
ataccttcaa
ttactectece
tgcgectatce
gcctectetet
ctctcaaaaa
cagaagccct
tgcaatcaca
ccctecacagt
atagcagtac
gcattgactt
ctcctttgea
ctattaataa
gcaatatgca
tacttgatgt
gccctetttt
tgtttacagc
tgatgtttga
ctaatgcacc
caaacaaggc
ttacagtagg
ctaactgtag
gcagtcaaat
ctggaacagt

acaattcctt

ttttgtctgg
agctacaagt
accataactc
gaggatctct
taataaaaaa
tttattcagc
tgcaaacttt
acccactatc
ccecegtgtat
ctttgtatce
cgaacctcta
ggacgaggcec
aaccaagtca
aactgtggct
ggccccgeta
gtcagaagga
ccttactatce
gaaagagccc
tgtaacagac
tacttccttg
acttaatgta
tagttatceg
tataaactca
ttcaaacaat
cgctacagcc
aaacacaaat
tatggttecct
aaacaaaaat
actaaatgca
acttgctaca
tcaaagtgct
cctggaccca
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taaagcaggc
tgccaaccaa
agcactcggt
gcacccttat
aaataataaa
agcacctecct
ctccacaatc
ttcatgttgt
ccatatgaca
cccaatgggt
gttacctcca
ggcaacctta
aacataaacc
gccgecgeac
accgtgcacg
aagctagccce
actgcctcac
atttatacac
gacctaaaca
caaactaaag
gcaggaggac
tttgatgcte
gcccacaact
tccaaaaagce
atagccatta
cccctcaaaa
aaactaggaa
aatgataagc
gagaaagatg
gtttecagttt
catcttatta

gaatattgga

PCT/US2005/025219
caaagtcacc 28440
gcgtcagaaa 28500
agaaaccgaa 28560
taagaccctg 28620
gcatcactta 28680
tgccctecte 28740
taaatggaat 28800
tgcagatgaa 28860
cggaaaccgg 28920
ttcaagagag 28980
atggcatget 29040
cctcccaaaa 29100
tggaaatatc 29160
ctctaatggt 29220
actccaaact 29280
tgcaaacatc 29340
ccectctaac 29400
aaaatggaaa 29460
ctttgaccgt 295520
ttactggagce 29580
taaggattga 29640
aaaaccaact 29700
tggatattaa 29760
ttgaggttaa 29820
atgcaggaga 29880
caaaaattgg 29940
ctggccttag 30000
taactttgtg 30060
ctaaactcac 30120
tggctgttaa 30180
taagatttga 30240
actttagaaa 30300
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tggagatctt
agcttatcca
aaacggagac
aggagacaca
ctacattaat
aagaatcgtt
accgatccag
tgaaaaaaat
agctgcaata
cgccaggaga
tgccagtcca
agatcccttt
aattccatac
ccagccatge
ctaacgtatc
ccagaagttce
atccgtaata
cgtcgcagaa
cttecegecag
caatactcca
cctgtaagtg
gcttgttgec
catcaatcac
aatgcgaggt
tcagcacgtt
taaagtagaa
tgccgacgceg
catagagata
tagtgecttg
caccattggce
tcaccacggt
ggattcegge

cggtaatcac

actgaaggca
aaatctcacg
aaaactaaac
actccaagtg
gaaatatttg
tgtgttatgt
acatgataag
gctttatttg
aacaagttcc
gttgttgatt
gcgtttttge
cttgttaccg
ctgttcaccg
acactgatac
cacgccgtat
tttttccagt
acggttcagg
cattacattg
tggcgcgaaa
catcaccacg
cgcttgectga
cgcttcgaaa
cacgatgcca
acggtaggag
atcgaatcct
cggtttgtgg
aagegagtag
accttcaccc
tccagttgeca
caccacctgce
gatatcgtcc
atagttaaag

cattccegge

cagcctatac
gtaaaactgc
ctgtaacact
catactctat
ccacatcctc
ttcaacgtgt
atacattgat
tgaaatttgt
cggatcgcga
cattgtttgc
agcagaaaag
ccaacgcgca
acgacggcgc
tcttecactce
tcggtgatga
accttctcectg
cacagcacat
acgcaggtga
tattccegtyg
cttgggtggt
gtttcccegt
ccaatgccta
tgttcatctg
ttggcececcaa
ttgccacgeca
ttaatcagga
atatcacact
ggttgccaga
accacctgtt
cagtcaacag
acccaggtgt
aaatcatgga

gggatagtcet

aaacgctgtt
caaaagtaac
aaccattaca
gtcattttca
ttacactttt
ttatttttca
gagtttggac
gatgctattg
tcecggeccga
ctcectgetg
ccgccgactt
atatgecttg
tgacgcgatc
acatgtcggt
taatcggctg
ccgtttcecaa
caaagagatc
teggacgcgt
caccttgcgg
ttttgtecacg
tgactgcctce
aagagaggtt
cccagtcgag
tccagtccat
agtccgcate
actgttecgee
ctgtctggct
ggtgcggatt
gatccgeatc
acgcgtggtt
tcggegtggt
agtaagactg

gccagttcag
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ggatttatgc
attgtcagtc
ctaaacggta
tgggactggt
tcatacattg
attgcccggg
aaaccacaac
ctttatttgt
ggctgtagce
cggttttteca
cggtttgcgg
cgaggtcgca
aaagacgcgg
gtacattgag
atgcagttte
atcgccgett
gctgatggta
cgggtcgagt
acgggtatcc
cgctatcage
ttcgetgtac
aaagccgaca
catctcttca
taatgcgtgg
ttcatgacga
cttcactgce
tttggetgtg
caccacttge
acgcagttca
acagtcttgc
gtagagcatt
ctttttecttg

ttegttgtte

PCT/US2005/025219
ctaacctatc 30360
aagtttactt 30420
cacaggaaac 30480
ctggccacaa 30540
cccaagaata 30600
atcggtgatc 30660
tagaatgcag 30720
aaccattata 30780
gacgatggtg 30840
ccgaagttca 30900
tcgcgagtga 30960
aaatcggecga 31020
tgatacatat 31080
tgcagcccgg 31140
tecectgeccagg 31200
tggacatacc 31260
teggtgtgag 31320
ttacgcgttg 31380
ggttcgttgg 31440
tctttaatcg 31500
agttctttcg 31560
gcagcagttt 31620
gcgtaagggt 31680
tcgtgcacca 31740
ccaaagccag 31800
actgaccgga 31860
acgcacagtt 31920
aaagtcccge 31980
acgctgacat 32040
gcgacatgcg 32100
acgctgcgat 32160
cegttttegt 32220
acacaaacgg 32280
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tgatacgtac
agccgeccetg
ccgcatcgaa
gctgatacca
aactgcctgg
caattccaca
cacgggttgg
ccatgatggce
tagagccecac
cctgecececac
cctcatttta
gggaggggca
ctctagatgc
tggcggeegt
ggcaccagct
gactaaaaaa
cctacgecca
tcccacgtta
tccgeectaa
caccccetea
<210>
<211>

<212>
<213>

19

DNA
<220>
<223>

<400> 19
catcatcaat

ttgtgacgtg
gatgttgcaa
gtgtgcgeeg
taaatttggg
agtgaaatct

tcggtgatcea

acttttccecg
atgctceccatc
acgcagcacg
gacgttgece
cacagcaatt
gttttcgega
ggtttctaca
agatccgtat
cgcatecccca
cccaccecce
ttaggaaagg
aacaacagat
atgctcgagce
tactagtgga
caatcagtca
tgacgtaacg
gaaacgaaag
cgtcacttece
aacctacgtc

ttatcatatt

33589

aatatacctt
gcgeggggceg
gtgtggcgga
gtgtacacag
cgtaaccgag
gaataatttt

ccgatccaga

gcaataacat
acttcctgat
atacgctggce
gcataattac
gceccggettt
tccagactga
ggacggacca
agtgagtcgt
gcatgcetge
agaatagaat
acagtgggag
ggctggcaac
ggccgecagt
tccgageteg
cagtgtaaaa
gttaaagtcc
ccaaaaaacc
cattttaaga
acccgeeccg

ggcttcaate

Artificial sequence

attttggatt
tgggaacggg
acacatgtaa
gaagtgacaa
taagatttgg
gtgttactca

catgataaga

acggcgtgac
tattgaccca
ctgcccaacc
gaatatctgc
cttgtaacge
atgcccacag
tgcgttecgac
attagctggt
tattgtectte
gacacctact
tggcacctte
tagaaggcac
gtgatggata
gtacccggec
aagggccaag
acaaaaaaca
cacaacttcc
aaactacaat
tteccacgee

caaaataagg

Adenoviral vector Adgpl40(C).11D

gaagccaata
gcgggtgacyg
gcgacggatg
ttttegegeg
ccattttege
tagcgcgtaa
tacattgatg
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atcggcttca
cactttgceg
tttcggtata
atcggcgaac
gctttcccecac
gccgtcgagt
ctttetctte
tcttteegece
ccaatcctcc
cagacaatgc
cagggtcaag
agtcgaggct
tctgcagaat
gttataacac
tgcagagcga
cccagaaaac
tcaaatcgtce
tcccaacaca
ccgcgecacg

tatattattg

tgataatgag
tagtagtgtg
tggcaaaagt
gttttaggcg
gggaaaactg
tatttgtcta

agtttggaca

PCT/US2005/025219
aatggcgtat 32340
taatgagtga 32400
aagacttcgc 32460
tgatcgttaa 32520
caacgctgat 32580
tttttgattt 32640
ttttttggge 32700
tcagaagcca 32760
cecttgetgt 32820
gatgcaattt 32880
gaaggcacgg 32940
gatcagcgag 33000
tccagcacac 33060
cactcgacac 33120
gtatatatag 33180
cgcacgcgaa 33240
acttccgttt 33300
tacaagttac 33360
tcacaaactc 33420
atgatg 33476
ggggtggagt 60
gcggaagtgt 120
gacgtttttg 180
gatgttgtag 240
aataagagga 300
gggcccggga 360
aaccacaact 420
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agaatgcagt
accattataa
actcgagagce
ggagatgtcg
gtttttttec
ggagatttca
tttcaggtaa
cagctgcagce
gatggaggac
cageggttte
gttaccacca
cagcagcaga
catagcacga
gatggttteg
ttcaccacgg
gaatttgatg
ggtttcgttce
gtcaccggta
gttecggacgg
gttgteggtce
cagcagctgg
gttgcacgga
cggagcgeag
ggtggaagcyg
tttcagcaga
gattteggtg
gttgtttttg
gcacggttte
gtcgtttttc
cgggtecggtce
tttggtgtcg
gtaaacggta

gataccccac

gaaaaaaatg
gctgecaataa
ggccgcaatc
aaccaggacc
tgctgggtcet
cggtcccatt
cgttegatag
atgtgctgct
agcagctgac
agttcgataa
ccecggacgga
ceggtgatgt
ccaacaccct
tctteggtag
cagttgaagg
gttttgttgt
catttggaac
gcgtagaagg
gtgcaaacga
aggttttcgg
gtggaaacaa
cctttaccgg
tagtggatcg
ttgcagttga
acgatgtccg
gtggtgttga
aaggtagcgt
agggactggt
cacatgttga
ggaacgcaag
gaagcgcaga
acccacatgt

atccaccact

ctttatttgt
acaagttccc
gataagcttg
acaggttttt
gggagtcttc
ccatccaggt
ccagaacacg
gagcttcgat
gagcctgaac
ctttgtattt
agatttcttc
tggatttgca
gccacatgtt
cgttgttgtt
agtgggtggt
tgttgtagtt
cggagatgtt
tctgacecegg
tttcaacgga
aacggatgat
ccggtttgat
agaaggtttt
ggatcgggte
tcaggatgta
gacggtagaa
aggagcagtt
tggtgcagtg
cccacaggga
agttttcggt
cgtgggtage
acagggtggt
taccaacaac

gcggccagtt

gaaatttgtg
ggatctttet
atctagagat
ccaggagtcc
cagcagacgg
catgttgttc
ggtctgecagce
agcacgcagc
ggtaagctta
gtacagttcg
ggttttgttg
ggtgatgtta
gatgatctgt
gaacagacgg
gatttcecagg
tteectgecagt
gcagtaagcc
accgatacgc
tttgttcagg
gatttetttt
accatgggtg
gttgttgeat
gaagttaact
ttecggagttg
cagagcgtaa
acggatttct
cagggtaacg
gatgatgtct
aacgttttce
ccaaacgttg
tttagecgtcg
acggcagatg

acgcgggata
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i
atgctattgc

agctagtcta
gatcctcaéC
agagccagca
tagatggtgt
cagatctcga
tgtttgatac
aggttggact
gcaccggtcg
gaacgccagt
tcttcaccac
ccagcgatcg
ttgatacggc
gtggtgttgc
tcaccaccgg
ttttctttaa
tgacggatgt
atggatttac
tgaacgatga
tcagccaggyg
cactgaacgg
ttcaggatag
ttcgggcaag
ttggagttgt
ccctgetgtt
ttgttcatgt
cacagcgggg
tegtgcatcet
agaacgattt
tgaacttcac
gtccaaaccg
atgatcatce

ccacgaacac

PCT/US2005/025219
tttatttgta 480
gactagctag 540
acagccagtt 600
ggtcttttte 660
cggtgtagtt 720
gctgetggte 780
cccaaacggt 840
gctgctgaac 900
gagcgatacc 960
tgtctttcat 1020
cgtcacgaac 1080
gcggagcegta 1140
acggcagggt 1200
agtagaagaa 1260
aggacggagc 1320
cacgtttcag 1380
caccgatgat 1440
gggtgttgtt 1500
tggttttaac 1560
aaccgttcag 1620
tggaaacgtt 1680
cgtaaccagc 1740
cctgggtgat 1800
tacggtttte 1860
ttttgtcacg 1920
cgttggtaac 1980
tcagtttaac 2040
ggtcaaccat 2100
cectgegggtt 2160
ggtegtagge 2220
gaacaccgta 2280
agaaacccag 2340
gcatggtggc 2400
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gatatctcta
tattaggtac
ggatgtcatt
ccaagggggt
tcegegttece
ggaggtcaaa
tgcttatata
tgttacgaca
caatggggtg
actgccaaaa
taggaaagtc
tgacgtcaat
tttaccgtaa
gaacatacgt
catttaccgt
taattgatta
gaatatataa
catgagcacc
cccatgggec
gcccgcaaac
agccteegec
tttectgage
gacggctett
gctgttggat
ttaaaacata
tctttattta
ggtcctgtgt
cataagcccg
gttgtagatg
tagcaagctg
ggatgggtgce

gtteccagec

gtcatcgaat
cggctgcagt
gtcactcaag
gggcctatag
aatgcaccgt
acagcgtgga
gacctcccac
ttttggaaag
gagacttgga
ccgcatcace
ccataaggtc
agggggcgta
atactccacc
cattattgac
aagttatgta
ctattaataa
ggtgggggte
aactcgtttg
ggggtgegte
tctactacct
gcecgetteag
ccgettgcaa
ttggcacaat
ctgegccagce
aataaaaaac
ggggttttgce
atttttteca
tetctggggt
atccagtcgt
attgccaggg
atacgtgggg

atatcceccetcee

tctgcagtga
tggacctggg
tgtatggcca
actctatagg
tcceggecge
tggcgtctee
cgtacacgcc
tccegttgat
aatcceccegtg
atggtaatag
atgtactggg
cttggcatat
cattgacgtc
gtcaatgggc
acgcggaact
ctagtactga
ttatgtagtt
atggaagcat
agaatgtgat
tgacctacga
ccgetgecage
gcagtgcagce
tggattcttt
aggtttctge
cagactctgt
gcgegeggta
ggacgtggta
ggaggtagca
agcaggagcg
gcaggccctt
atatgagatg

ggggattcat

tcagggatce
agtggacacc
gatctcaagc
cggtacttac
ggaggctgga
aggcgatctg
taccgcccat
tttggtgcca
agtcaaaccg
cgatgactaa
cataatgcca
gatacacttg
aatggaaagt
gggggtegtt
ccatatatgg
aatgtgtggg
ttgtatctgt
tgtgagctca
gggcteccage
gaccgtgtcet
caccgececge
ttceegttea
gacccgggaa
cctgaaggct
ttggatttgg
ggcecgggac
aaggtgactc
ccactgcaga
ctgggegtgg
ggtgtaagtg
catcttggac
gttgtgcaga
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cagatccgta
tgtggagaga
ctgccacacc
gtcactcttg
teggtccegg
acggttcact
ttgcgtcaat
aaacaaactc
ctatccacgce
tacgtagatg
ggcgggccat
atgtactgcc
ccctattgge
gggcggtcag
gctatgaact
cgtggcttaa
tttgcagecag
tatttgacaa
attgatggtc
ggaacgcegt
gggattgtga
tcegecegeg
cttaatgtcg
tectececte
atcaagcaag
cagcggtetce
tggatgttca
gcttcatget
tgcctaaaaa
tttacaaagc
tgtattttta

accaccagca

PCT/US2005/025219
tagtgagtcg 2460
aaggcaaagt 2520
tcaagtgaag 2580
gcacggggaa 2640
tgtcttetat 2700
aaacgagctce 2760
ggggcggagt 2820
ccattgacgt 2880
ccattgatgt 2940
tactgccaag 3000
ttaccgtcat 3060
aagtgggcag 3120
gttactatgg 3180
ccaggcggge 3240
aatgaccceg 3300
gggtgggaaa 3360
ccgecgecge 3420
cgcgcecatgece 3480
gccecegtect 3540
tggagactgc 3600
ctgactttgce 3660
atgacaagtt 3720
tttctcageca 3780
ccaatgcggt 3840
tgtcttgetg 3900
ggtcgttgag 3960
gatacatggg 4020
gcggggtggt 4080
tgtctttcag 4140
ggttaagctg 4200
ggttggctat 4260
cagtgtatcc 4320
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ggtgecacttg
gccettgtga
ggcggcggcec
gagatcgtca
ggttccatcce
ttcagatggg
ggagatcagc
cccgtaaate
atccctgage
caaatccgec
tttcaacggt
caggcggtec
tttcgegggt
agggtcatgt
gggtgcgetce
aagcgctgec
tccagccect
gaggggcagt
gagtaggcat
tctggeegtt
ctggtttcca
acagacttga
gaccactctg
tagcggtegt
tctteggeat
gaagggggagc
tctgcgaggg
ctaagattgt
cctttgaggg
gtggcaaacg
tttttgtege
acgcaccgcc

ccgeggttgt

ggaaatttgt
cctccaagat
tgggcgaaga
taggccattt
ggccecagggg
gggatcatgt
tgggaagaaa
acacctatta
aggggggcca
agaaggcgct
ttgagaccgt
cacagctcgg
tggggcggcet
ctttccacgg
cgggctgege
ggtcttegee
ccgeggegty
gcagactttt
ccgegeegea
cggggtcaaa
tgagccggtg
gaggcctgte
agacaaaggc
tgtccactag
caaggaaggt
tataaaaggg
ccagctgttyg
cagtttccaa
tggcegeate
acccgtagag
gatcggegeg
attcgggaaa

gcagggtgac

catgtagcett
ttteccatgca
tatttctggag
ttacaaagcg
cgtagttacc
ctacctgegg
gcaggttcect
ccggctgeaa
cttcgttaag
cgcegeccag
ccgecgtagg
tcacctgcte
ttcgetgtac
gegcagggtce
gctggccagg
ctgcgegteg
gceettggeg
gagggcgtag
ggcccecgeag
aaccaggttt
tccacgeteg
ctcgageggt
tcgegtccag
ggggtccact
gattggtttg
ggtgggggcy
gggtgagtac
aaacgaggag
catctggtca
ggcgttggac
ctcettggece
gacggtggtg

aaggtcaacg

agaaggaaat
ttcgteceata
atcactaacg
cgggcggagg
ctcacagatt
ggcgatgaag
gagcagctge
ctggtagtta
catgtccectg
cgatagcagt
catgcttttg
tacggcatct
ggcagtagtc
ctcegtecageg
gtgcgettga
gccaggtagce
cgcagettge
agcttgggcg
acggtctcgce
cceccatget
gtgacgaaaa
gttcecgegat
gccagcacga
cgcteccaggg
taggtgtagg
cgttcgtect
tcecctetgaa
gatttgatat
gaaaagacaa
agcaacttgg
gcgatgttta
cgctegtegg

ctggtggcta
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gcgtggaaga
atgatggcaa
tcatagttgt
gtgccagact
tgcatttccc
aaaacggttt
gacttaccgc
agagagctgce
actcgecatgt
tcttgcaagg
agcgtttgac

cgatccagca

‘ggtgctegte

tagtctgggt
ggctggtect
atttgaccat
ccttggagga
cgagaaatac
attccacgag
ttttgatgcg
ggctgteegt
cctectegta
aggaggctaa
tgtgaagaca
ccacgtgacc
cactctcttc
aagcgggeat
tcacctggcce
tetttttgtt
cgatggagcg
gctgcacgta
gcaccaggtg

cctcetecgeg

PCT/US2005/025219
acttggagac 4380
tgggcccacg 4440
gttccaggat 4500
gcggtataat 4560
acgctttgag 4620
ccggggtagg 4680
agccggtggg 4740
agctgecegte 4800
tttcecetgac 4860
aagcaaagtt 4920
caagcagttc 4980
tatctccteg 5040
cagacgggcc 5100
cacggtgaag 5160
gctggtgetg 5220
ggtgtcatag 5280
ggcgcegceac 5340
cgattccggg 5400
ccaggtgage 5460
tttcttacct 5520
gtcccegtat 5580
tagaaactcg 5640
gtgggagggg 5700
catgtcgcece 5760
gggtgttcct 5820
cgcatcgetg 5880
gacttctgcg 5940
cgcggtgatg 6000
gtcaagcttg 6060
cagggtttgg 6120
ttcgegegea 6180
cacgcgccaa 6240
taggcgctcg 6300
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ttggtccage
gtctcgtcég
tagtctatct
cgctegtatg
atgccgceaaa
catcttccac
aggtcgggac
atggcatgtg
agacctaccg
gcggtgaccet
tcctgtececet
tactcttgga
ttgacggcet
ttceggageg
tatttgaagt
ttggaacgcg
ggcataaagt
tgggcggcga
aagaagcgcg
tcaggggagc
acgaatgagc
aactggcgac
tcccageggt
tctecgecga
caagtatagg
atcgggaaga
tagaagtccce
tggcagecggt
aagcagagtg
gctgettgte
ccgegegage

cgcagatggg

agaggcggcc
gggggtctge
tgcatccttg
ggttgagtgg
tgtcgtaaac
cgcggatgcet
cgaggttgcet
agttggatga
cgtcacgcac
gcacgtctag
tttttttecca
tcggaaaccce
ggtaggcgca
aggtgtgggt
cagtgtegtce
gatttggcag
tgcgtgtgat
gcacgatcte
ggatgccett
tgagccegtyg
tccacaggtce
ctatggccat
cccatccaag
acttcatgac
tctctacatce
actggatctc
tgcgacgggce
gcacgggctg
ggaatttgag
cttgaccgtce
ccaaagtcca

agctgtccat

gccettgege
gtccacggta
caagtctagce
gggaccccat
gtagaggggc
ggcgcgeacyg
acgggcgggc
tatggttgga
gaaggaggcg
ggcgeagtag
cagctcgegyg
gtecggectcece
gcatcccttt
gagcgcaaag
gcatcegecc
ggcgaaggtg
gcggaagggt
gtcaaagccg
gatggaaggc
ctctgaaagg
acgggccatt
tttttctggg
gttcgegget
cagcatgaag
gtaggtgaca
ccgccaccaa
cgaacactcg
tacatcctge
ccectegect
tggctgctcyg
gatgtccgeg

ggtctggage

gagcagaatg
aagaccccgg
gcctgetgece
ggcatggggt
tctctgagta
taatcgtata
tgctctgete
cgctggaaga
taggagtcge
tccagggttt
ttgaggacaa
gaacggtaag
tctacgggta
gtgtccctga
tgctcccaga
acatcgttga
cceggcacet
ttgatgttgt
aattttttaa
gcccagtctg
agcatttgca
gtgatgcagt
aggtctcgeg
ggcacgagct
aagagacgct
ttggaggagt
tgctggettt
acgaggttga
ggegggtttg
aggggagtta
cgcggceggte
tceccgecggceg
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gcggtagggag
gcagcaggcg
atgcgeggge
gggtgagcgce
ttccaagata
gttcgtgega
ggaagactat
cgttgaagct
gcagcttgtt
ccttgatgat
actecttegeg
agcctagcat
gcgegtatge
ccatgacttt
gcaaaaagtc
agagtatctt
cggaacggtt
ggcccacaat
gttcctcgta
caagatgagg
ggtggtcgceg
agaaggtaag
cggcagtcac
gcttceccaaa
cggtgcgagg
ggctattgat
tgtaaaaacg
cctgacgacc
gctggtggte
cggtggatcg
ggagcttgat

tcaggtcagg

PCT/US2005/025219
gtctagetge 6360
cgcgtcgaag 6420
ggcaagcgeg — 6480
ggaggcgtac 6540
tgtagggtag 6600
gggagcgagg 6660
ctgcctgaag 6720
ggcgtetgtg 6780
gaccagctcg 6840
gtcatactta 6900
gtcttteccag 6960
gtagaactgg 7020
ctgcgeggec 7080
gaggtactgg 7140
cgtgecgettt 7200
tccecgegega 7260
gttaattacc 7320
gtaaagttcc 7380
ggtgagctct 7440
gttggaagcg 7500
aaaggtccta 7560
cgggtcttgt 7620
tagaggctca 7680
ggcccccate 7740
atgcgagecg 7800
gtggtgaaag 7860
tgcgecagtac 7920
gcgcacaagg 7980
ttctacttcg 8040
gaccaccacg 8100
gacaacatcg 8160
cgggagcectcc 8220
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tgcaggttta
tececaggggact
actacggtac
agcggtgacg
gcaggggeac
cgaacgcgac
gceeggtgag
cggeetggeg
tgaactgctce
cgaggtcgtt
agacgcggcet
gattgagctc
tgagggtggt
attcgttgat
agttgaaaaa
gcteggcgac
caatctectce
ggacacggceg
cgeggegacyg
agacgcecgcec
cggcgctaac
gcgagteege
cgcaaggtag
cggaggtgcet
gaagcaccat
cttegttttg
cttettette
agtttggccg
gctgaagcag
tgagggtaga
tgtaagtgca
cggtgtacct

ccaggtactg

cctegeatag
ggttggtggce
cgcgeggegy
cgggcgagcece
gtcggcgeeyg
gacgcggegyg
cttgaacctg
caaaatctcc
gatctcttce
ggaaatgcgg
gtagaccacg
cacgtgcecgg
ggcggtgtgt
atcccececcaag
ctgggagttg
agtgtcgcge
ttccataagg
gcgacgacgg
gcgcatggte
cgtcatgtcc
gatgcatctc
atcgaccgga
gctgagcacc
gctgatgatg
gtccttgggt
acatcggcgce
tecettectet
taggtggcge
ggctaggteg
ctggaagtca
gttggccata
gagacgcgag

gtatccecacc

acgggtcagg
ggcegtcgatg
geggtgggece
cccggaggta
cgcgegggea
ttgatctcct
aaagagagtt
tgcacgtctc
tcetggagat
gccatgagcet
ccececttegg
gcgaagacgg
tctgecacga
gcectcaaggce
cgcgcecgaca
acctegeget
gcctcecett
cgcaccggga
tcggtgacgg
cggttatggg
aacaattgtt
tcggaaaacc
gtggcgggcyg
taattaaagt
ccggectget
aggtctttgt
tgtectgeat
cctcttecte
gcgacaacgc
tccatgtcca
acggaccagt
taagcccteyg

aaaaagtgcg

gcgegggeta
gcttgcaaga
gcgggggtgt
gggggggcte
ggagctggtg
gaatctggceg
cgacagaatc
ctgagttgte
ctecegegtece
gcgagaaggc
catcgcggge
cgtagttteg
agaagtacat
gctececatgge
cggttaactc
caaaggctac
cttettctte
ggeggtegac
cgcggeegtt
ttggcggggg
gtgtaggtac
tctcgagaaa
gcagcgggceyg
aggcggtett
gaatgcgcag
agtagtcttg
ctcttgeate
ccatgcgtgt
gctcecggcetaa
caaagcggtyg
taacggtctg

agtcaaatac

geggeggcetg
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g;tccaggtg
géccgcatcc
ccttggatga
cggacccgece
ctgcgcgegt
cctetgegtg
aatttcggtg
tﬁgataggcg
géctcgctcc
gttgaggcct
gcgcatgacce
caggcgctga
aacccagcegt
ctcgtagaag
ctccteccaga
aggggccectct
tggcggeggt
aaagcgcteg
ctecgeggggy
gctgccatgce
tcegeegecg
ggcgtctaac
gcggtcgggy
gagacggcgy
gcggteggece
catgagcctt
tatcgcetgeg
gaccccgaag
tatggectge
gtatgegccce
gtgacccggce
gtagtcgttg

gcggtagagg
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atacctaatt 8280
ccgcggcgceyg 8340
tgcatctaaa 8400
gggagagggg 8460
aggttgctgg 8520
aagacgacgg 8580
tcgttgacgg 8640
atctcggcca 8700
acggtggcgg 8760
ccctegttec 8820
acctgcgega 8880
aagaggtagt 8940
cgcaacgtgg 9000
tccacggcga 9060
agacggatga 9120
tcttettett 9180
gggggagggg 9240
atcatctcecce 9300
cgcagttgga 9360
ggcagggata 9420
agggacctga 9480
cagtcacagt 9540
ttgtttcetgg 9600
atggtcgaca 9660
atgccccagg 9720
tctaccggca 9780
gcggeggegg 9840
cccceteateg 9900
tgcacctgcg 9960
gtgttgatgg 10020
tgcgagaget 10080
caagtccgca 10140
ggccagegta 10200
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gggtggccgg

acctggacat
ggttccagat
ggcgegegea
ccgtggtetg
gtatccggcc
gacgtcagac
ctagcttttt
ttaagtggct
ccggttegag
aagaccccge
atgcatccgg
cggcagacat
gttgacgcgg
gacttggagg
agggtgcagc
gaccgegagyg
ctgcggeatg
cgaaccggga
gagcagacgg
cttgtggege
ctggagcaaa
agcagggaca
tggctgcteg
ctggctgaca
cgcaagatat
tacatgcgca
gagcgcatce
atgcacagcc
tactttgacg

ggggccggac

gaatatgacg

ggctecgggg
ccaggtgatg
gttgcgcage
atcgttgacg
gtggataaat
gtcegeegtg
aacgggggad
tggccactgg
cgctcecetgt
tcteggaccg
ttgcaaattc
tgctgeggea
gcagggcacc
cagcagatgg
agggcgaggd
tgaagcgtga
gagaggagcc
gcctgaateg
ttagtcecge
tgaaccagga
gcgaggaggt
acccaaatag
acgaggecatt
atttgataaa
aggtggccge
accatacccce
tggcgctgaa
acaaggccgt
tgcaaagggc
cgggcegetga
ctgggetgge

aggacgatga

gcgagatctt
ccggeggcegy
ggcaaaaagdt
ctctagegtg
tcgcaagggt
atccatgecgg
tgctecetttt
ccgegegcag
agccggaggg
gcecggactgce
cteccggaaac
gatgcgcceccce
ctccectect
tgattacgaa
cctggegegy
tacgcgtgag
cgaggagatg
cgagcggttyg
gcgegcacac
gattaacttt
ggctatagga
caagccgctce
cagggatgcg
catcctgecag
catcaactat
ttacgttecce
ggtgcttacc
gagcgtgagc
cctggetggce
cctgegetgg
ggtggcaccc

gtacgagcca

ccaacataag
tggtggaggc
gctccatggt
caaaaggaga
atcatggecgg
ttacecgceeg
ggcttecttce
cgtaageggt
ttattttcca
ggcgaacggg
agggacgagc
cctecteage
cctacegegt
ccceegegge
ctaggagcgc
gcgtacgtge
cgggatcgaa
ctgcgcgagg
gtggcggeceg
caaaaaagct
ctgatgcatc
atggcgcagc
ctgctaaaca
agcatagtgg
tccatgetta
atagacaagg
ttgagcgacg
cggcggegceg
acgggcagceg
gcecccaagcec
gcgcgegetg
gaggacggcg
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gcgatgatat
gcgcggaaag
cgggacgctce
gcctgtaagce
acgaccgggg
cgtgtcgaac
caggcegegge
taggctggaa
agggttgagt
ggtttgcecte
ccecttttttg
agcggcaaga
caggaggggc

gccgggeccg

ccteteetga
cgcggcagaa
agttccacgc
aggactttga
ccgacctggt
ttaacaacca
tgtgggactt
tgttccttat
tagtagagcc
tgcaggagcg
gcctgggcaa
aggtaaagat
acctgggegt
agctcagcga
gcgatagaga
gacgcgcect
gcaacgtcgg

agtactaagc
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ccgtagatgt 10260
tcgecggacge 10320
tggccggtca 10380
gggcactctt 10440
ttcgageccee 10500
ccaggtgtge 10560
ggctgectgeg 10620
agcgaaagca 10680
cgecgggacce 10740
cccgtcatge 10800
cttttecccag 10860
gcaagagcag 10920
gacatccgeg 10980
gcactacctg 11040
gcggcaccea 11100
cctgtttege 11160
agggcgcgag 11220
gcccgacgeg 11280
aaccgcatac 11340
cgtgcegtacg 11400
tgtaagcgcg 11460
agtgcagcac 11520
cgagggcege 11580
cagcttgage 11640
gttttacgecc 11700
cgaggggttce 11760
ttatcgcaac 11820
ccgegagetg 11880
ggccgagtce 11940
ggaggcagcet 12000
cggcgtggag 12060
ggtgatgttt 12120
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ctgatcagat
cgtceggecet
ctgcgcgcaa
tggaagcggt
acgcgetgge
tgettcageg
tgggggatgt
gctccatggt
aggaggacta
gtgaggtgta
ccgtaaacct
caggcgaccg
taatagcgcc
tgacactgta
ttacaagtgt
actacctgcect
aggagcgcat
taacgcccag
caaaccggec
ccgagtattt
cegggggatt
gegtgtttte
cggcgctgeg
ceecgeggte
gcaccacccg
cgcagcgcga
acaagatgag
cgcccaceeg
cggcagacga
gccccagget
accaaggcca
cgatgtatga

cggcggeget

gatgcaagac
taactccacg
tcctgacgeg
ggtcccggeg
cgaaaacagg
cgtggctegt
gcgegaggec
tgcactaaac
caccaacttt
ccagtctggg
gagccaggct
cgcgaccgtg
cttcacggac
ccgcgaggcec
cagccgcegeg
gaccaaccgg
tttgcgcetac
cgtggegetg
gtttatcaac
caccaatgcc
cgaggtgcce
cccgeaacceg
aaaggaaagc
agatgctagt
cccgegectg
aaaaaacctg
tagatggaag
tcgtcaaagg
cagcagegte
ggggagaatg
tggcaccgag
ggaaggtcct

gggttcteec

gcaacggacc
gacgactggc
ttceggcecage
cgcgcaaacce
gccatccggce
tacaacagceg
gtggcgcage
gccttectga
gtgagcgceac
ccagactatt
ttcaaaaact
tctagcttge
agtggcagcg
ataggtcagg
ctggggcagg
cggcagaada
gtgcagcaga
gacatgaccg
cgcctaatgg
atcttgaacc
gagggtaacg
cagaccctge
tteecgcaggce
agcccattte
ctgggcgagg
cctecggeat
acgtacgegce
cacgaccgte
ctggatttgg
ttttaaaaaa
cgttggtttt
cctececteet

ttcgatgetc

cggeggtgeg
gccaggtcat
agccgcagge
ccacgcacga
ccgacgaggce
gcaacgtgca
gtgagcgcge
gtacacagecc
tgecggctaat
ttttcecagac
tgcaggggct
tgacgcccaa
tgtecececggga
cgcatgtgga
aggacacggg
tcecectegtt
gcgtgagect
cgcgcaacat
actacttgca
cgcactgget
atggattccect
tagagttgca
caagcagctt
caagcttgat
aggagtacct
ttcccaacaa
aggagcacag
agcggggtet
gagggagtgg
aaaaaaagca
cttgtattce
acgagagtgt

ccctggacce
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ggeggegetg
ggaccgcatc
caaccggctce
gaaggtgcetg
cggcctggte
gaccaacctg
gcagcagcag
cgccaacgtyg
ggtgactgag
cagtagacaa
gtgggggatg
ctcgegectyg
cacataccta
cgagcatact
cagcctggag
gcacagttta
taacctgatg
ggaaccgggc
tcgegeggec
accgcceccect
ctgggacgac
acagcgcgag
gteccgatcta
agggtctett
aaacaactcg
cgggatagag
ggacgtgcca
ggtgtgggag
caacccgttt
tgatgcaaaa
ccttagtatg
ggtgagcgcg

gcecgtttgtg

PCT/US2005/025219
cagagccagc 12180
atgtcgctga 12240
tccgcaatte 12300
gcgatcgtaa 12360
tacgacgcge 12420
gaccggctgg 12480
ggcaacctgg 12540
ccgeggggac 12600
acaccgcaaa 12660
ggcctgcaga 12720
cgggctccca 12780
ttgctgctge 12840
ggtcacttge 12900
ttccaggaga 12960
gcaaccctaa 13020
aacagcgagg 13080
cgcgacgggg 13140
atgtatgcct 13200
gcegtgaacce 13260
ggtttctaca 13320
atagacgaca 13380
caggcagagg 13440
ggcgctgegg 13500
accagcactc 13560
ctgctgecage 13620
agcctagtgg 13680
ggcecegegee 13740
gacgatgact 13800
gcgcacctte 13860
taaaaaactc 13920
cggegegegg 13980
gcgccagtgg 14040
cctecgeggt 14100
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acctgcggec
acaccacccg
agaacgacca
aggcaagcac
ccatcctgea
cgcgggtgat
gggtggagtt
acaacgcgat
acatcggggt
ttgtcatgce
gatgcggggt
aacccttcececa
cactgttgga
gtggcgcagg
ccgeggcaat
ccacacgggc
ctgcgcaacc
acagcaagaa
gctaggtacct
tttgcactce
tgcaagaccc
ccgagctgtt
tcatccgeeca
tggecgegece
atcacgggac
acgccagacg
tcectatcgag
caggctgggg
aacacccagt
gcactgggcg

acacgcccac

gagcccggcyg

taccgggggg
tgtgtacctg
cagcaacttt
acagaccatc
taccaacatg
ggtgtecgege
cacgctgccc
cgtggagcac
aaagtttgac
tggggtatat
ggacttcacc
ggagggettt
tgtggacgce
cggcagcaac
gcagccggtyg
tgaggagaag
cgaggtcgag
acgcagttac
tgcatacaac
tgacgtaacc
cgtgacctte
gcecegtgeac
gtttacctct
gcecagecccc
gctaccgetg
ccgcacctge
ccgcactttt
cctgegette
gcgegtgege
caccaccgte
gccgecacca

ctatgctaaa

agaaacagca
gtggacaaca
ctgaccacgg
aatcttgacg
ccaaatgtga
ttgcctacta
gagggcaact
tacttgaaag
acccgcaact
acaaacgaag
cacagccgcec
aggatcacct
taccaggcga
agcagtggca
gaggacatga
cgcgetgagg
aagcctcaga
aacctaataa
tacggcgacc
tgcggetegg
cgctecacge
tccaagagct
ctgacccacg
accatcacca
cgcaacagca
ccctacgttt
tgagcaagca
ccaagcaaga
gggcactacc
gatgacgcca
gtgtccacag

atgaagagac

tccgttacte
agtcaacgga
tcattcaaaa
accggtcgca
acgagttcat
aggacaatca
actccgagac
tgggcagaca
tcagactggg
cctteeatcece
tgagcaactt
acgatgatct
gcttgaaaga
gcggegegga
acgatcatgc
ccgaagcagce
agaaaccggt
gcaatgacag
ctcagaccgg
agcaggtcta
gccagatcag
tctacaacga
tgttcaatcg
ccgtcagtga
tcggaggagt
acaaggccct
tgtccatcct
tgtttggcegg
gcgcgecctg
tcgacgeggt
tggacgeggce
ggcggaggcg
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tgagttggca
tgtggecatcce
caatgactac
ctggggcggce
gtttaccaat
ggtggagctg
catgaccata
gaacggggtt
gtttgaccce
agacatcatt
gttgggcatc
ggagggtggt
tgacaccgaa
agagaactcc
cattcgcgge
ggccgaagct
gatcaaaccc
caccttcacc
aatccgectca
ctggtcgttg
caactttceg
ccaggecgtce
ctttcececgag
aaacgttcct
ccagcgagtg
gggcatagtc
tatatcgccce
ggccaagaag
gggcgegeac
ggtggaggag
cattcagacc

cgtagcacgt

PCT/US2005/025219
ccectattecg 14160
ctgaactacc 14220
agcceggggg 14280
gacctgaaaa 14340
aagtttaagg 14400
aaatacgagt 14460
gaccttatga 14520
ctggaaagcg 14580
gtcactggtc 14640
ttgctgccag 14700
cgcaagcgge 14760
aacattcccg 14820
cagggcgggg 14880
aacgcggcag 14940
gacacctttg 15000
gcegeccecg 15060
ctgacagagg 15120
cagtaccgca 15180
tggaccctge 15240
ccagacatga 15300
gtggtgggcg 15360
tactcécaac 15420
aaccagattt 15480
gctctcacag 15540
accattactg 15600
tegecgegeg 15660
agcaataaca 15720
cgcteccgace 15780
aaacgcggec 15840
gcgegecaact 15900
gtggtgegeg 15960
cgccaccgeec 16020
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gccgacccegyg
ccggcecgacyg
cecccaggte
agggtcgcag
tgcgcaccecg
gtatgtatcc
agatgctcca
acaagccccg
acgacgaggt
gacgcgtaaa
ccacccgeac
aggccaacga
tgccgetgga
tgccegeget
cacccaccgt
tgaccgtgga
cgggactggg
ccaccgccac
ccgeggtgcea
cgtggatgtt
ccagcgcgcet
gtggctacac
cccgecgecy
ctcgegaagg
aaaagccggt
tgccgggatt
gcggecatgeg
gtatcctgee
catccgtgge
aaaataaaaa
gacatcaact
caagatatcg

ggcattaaaa

cactgccgece
ggcggccatg
caggcgacga
gggcaacgtg
ccceeecgege
agcggeggceg
ggtcatcgeg
aaagctaaag
ggaactgctg
acgtgttttg
ctacaagcge
gcgeeteggg
cgagggcaac
tgcaccgtcce
gcagctgatg
acctgggetg
cgtgcagacc
agagggcatg
ggcggteget
tcgegtttea
actgcecgaa
ctaccgeccece
ccgtegeegt
aggcaggacc
ctttgtggtt
ccgaggaaga
tcgtgcgeac
cctecttatt
cttgecaggcg
gtctggacte
ttgegtcetet
gcaccagcaa

atttecggttc

caacgcgcegg
cgggccgcetc
gcggccgecg
tattgggtgc
aactagattg
gcgcgcaacg
ccggagatct
cgggtcaaaa
cacgctaccg
cgacccggca
gtgtatgatg
gagtttgcct
ccaacaccta
gaagaaaagc
gtacccaagc
gagcccgagg
gtggacgttc
gagacacaaa
gcggecgegt
gecccececeggce
tatgccctac
agaagacgag
cgccagccceyg
ctggtgctge
cttgcagata
atgcaccgta
caccggegge
ccactgatcg
cagagacact
tcacgctege
ggccccgega
tatgagcggt

caccgttaag

cggcggecct
gaaggctggc
cagcagccge
gcgacteggt
caagaaaaaa
aagctatgtc
atggccceccce
agaaaaagaa
cgcccaggeg
ccaccgtagt
aggtgtacgg
acggaaagcg
gcctaaagcc
gcggectaaa
gccagcgact
tcecgegtgeg
agatacccac
cgtcceeggt
ccaagacctce
gcececgegecg
atccttecat
caactacccg
tgctggeccce
caacagcgcg
tggcccteac
ggaggggcat
ggegegegte
ccgeggegat
gattaaaaac
ttggtcectgt
cacggctcge
ggcgcecttcea

aactatggca
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gcttaaccgce
cgegggtatt
ggccattagt
tageggectg
ctacttagac
caagcgcaaa
gaagaaggaa
agatgatgat
acgggtacag
ctttacgcce
cgacgaggac
gcataaggac
cgtaacactg
gcgcgagtcet
ggaagatgtc
gccaatcaag
taccagtagc
tgcctcageg
tacggaggtyg
ttcgaggaag
tgcgectacce
acgccgaacc
gatttecegtg
ctaccacccce
ctgecgecte
ggccggcecac
gcaccgtecge
tggcgeegtg
aagttgcatg
aactattttg
gccegtteat
gctggggete

gcaaggectg

PCT/US2005/025219
gcacgtcgca 16080
gtcactgtgc 16140
gctatgactc 16200
cgegtgeccg 16260
tcgtactgtt 16320
atcaaagaag 16380
gagcaggatt 16440
gatgaacttg 16500
tggaaaggtc 16560
ggtgagcget 16620
ctgcttgage 16680
atgetggegt 16740
cagcaggtgce 16800
ggtgacttgg 16860
ttggaaaaaa 16920
caggtggcge 16980
accagtattg 17040
gtggcggatg 17100
caaacggacc 17160
tacggcgecg 17220
cceggetate 17280
accactggaa 17340
cgcagggtgg 17400
agcatcgttt 17460
cgtttccegg 17520
ggcctgacgg 17580
atgcgcggeg 17640
cceggaattg 17700
tggaaaaatc 17760
tagaatggaa 17820
gggaaactgg 17880
gctgtggage 17940
gaacagcagc 18000
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acaggccaga
ggcctggect
attaacagta
gtgtctccag
acgcaaatag
cgtcccatceg
ctgectecce
gtaacccgtce
cccgtageca
tcectgaagce
tccatgtcge
cecttegatg
cctgagcccce
caagtttaga
tttgacgetg
gttcacccta
ccgeggegtg
cctggetece
aataaaccta
gcaaaaaact
tattcaaata
acctcaaata
cctaaaaaag
aaatggaggg
aatgcaattt
agtggtattg
gcccactatt
gcctaattac
taatatgggt
cagaaacaca
cttttctatg

tcatggaact

tgctgaggga
ctggcattag
agcttgatcc
aggggcgtgg
acgagcctcc
cgcecatgge
ccgccgacac
ctagecegege
gtggcaactg
gccgacgatg
cgccagagga
atgccgeagt
gggctggtgce
aaccccacgg
cggttcatcce
gctgtgggtg
ctggacaggg
aagggtgccc
gaagaagagg
cacgtatttyg
ggtgtcgaag
ggagaatctc
actaccccaa
caaggcattc
ttctecaacta
tacagtgaag
aaggaaggta
attgctttta
gttctggegy
gagctttcat
tggaatcagg

gaagatgaac

taagttgaaa
cggggtggtyg
ccgccecteec
cgaaaagcegt
ctcgtacgag
taccggagtg
ccagcagaaa
gtcecctgege
gcaaagcaca
cttctgatag
gctgctgagc
ggtcttacat
agtttgcceg
tggcgectac
ctgtggaccg
ataaccgtgt
gccctacttt
caaatccttg
acgatgacaa
ggcaggegcee
gtcaaacacc
agtggtacga
tgaaaccatg
ttgtaaagca
ctgaggcagc
atgtagatat
actcacgaga
gggacaattt
gccaagcatc
accagcetttt
ctgttgacag

ttccaaatta

gagcaaaatt
gacctggcca
gtagaggagc
ccgegececg
gaggcactaa
ctgggccagce
cctgtgetge
cgcgecgeca
ctgaacagca
ctaacgtgtc
cgecgegegce
gcacatcteg
cgccaccgag
gcacgacgtg
tgaggatact
gctggacatg
taagccctac
cgaatgggat
cgaagacgaa
ttatﬁctggt
taaatatgcc
aacagaaatt
ttacggttca
acaaaatgga
cgcaggcaat
agaaacccca
actaatgggc
tattggtcta
gcagttgaat
gcttgattce
ctatgatcca
ctgcttteca
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tccaacaaaa
accaggcagt
cteccaccggce
acagggaaga
agcaaggcct
acacacccgt
caggcccgac
gcggteegeg
tcgtgggtcet
gtatgtgtgt
ccgettteca
ggccaggacg
acgtacttca
accacagacc
gcgtactegt
gcttccacgt
tctggcactg
gaagctgceta
gtagacgagc
ataaatatta
gataaaacat
aatcatgcag
tatgcaaaac
aagctagaaa
ggtgataact
gacactcata
caacaatcta
atgtattaca
gctgttgtag
attggtgata
gatgttagaa

ctgggaggtg

PCT/US2005/025219
ggtggtagat 18060
gcaaaataag 18120
cgtggagaca 18180
aactctggtg 18240
gcccaccacce 18300
aacgctggac 18360
cgeegttgtt 18420
atcgttgegg 18480
gggggtgcaa 18540
catgtatgcg 18600
agatggctac 18660
cctcggagta 18720
gcectgaataa 18780
ggtcccageg 18840
acaaggcgeg 18900
actttgacat 18960
cctacaacge 19020
ctgctcttga 19080
aagctgagca 19140
caaaggaggg 19200
ttcaacctga 19260
ctgggagagt 19320
ccacaaatga 19380
gtcaagtgga 19440
tgactcctaa 19500
tttcttacat 19560
tgcccaacag 19620
acagcacggg 19680
atttgcaaga 15740
gaaccaggta 19800
ttattgaaaa 19860
tgattaatac 19920
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agagactctt
tacagaattt
tctaaatgcc
caagctaaag
catgaacaag
ctggtcectt
gcgctacecge
tcagaagttc
gaacttcagg
tgacggagcc
ccacaacacc
taacgactat
gceccatatce
taagactaag
ctctataccc
tacctttgac
tgaaattaag
agactggttc
cccagagagc
tcaggtggtg
caacaactct
tgctaacttc
gtttetttge
cgcactcaca
gacttttgag
tgacgtggtc
gccetteteg
gccatgggct
tattttttgg
tgcgecatag
tggaacccge
ctcaagcagg

tcecccgace

accaaggtaa
tcagataaaa
aacctgtgga
tacagtcctt
cgagtggtag
gactatatgg
tcaatgttgce
tttgccatta
aaggatgtta
agcattaagt
gcctecacge
ctctecegecg
atcccetece
gaaaccccat
tacctagatg
tcttectgtea
cgctcagttg
ctggtacaaa
tacaaggacc
gatgatacta
ggatttgttg
ccctatcege
gatcgcacce
gacctgggcece
gtggatccca
cgtgtgcacc
gcecggcaacyg
ccagtgagca
gcacctatga
tcaatacggc
actcaaaaac
tttaccagtt

gctgtataac

aacctaaaac
atgaaataag
gaaatttcct
ccaacgtaaa
cteceeggget
acaacgtcaa
tgggcaatgg
aaaacctcct
acatggttct
ttgatagcat
ttgaggccat
ccaacatgect
gcaactgggce
cactgggctce
gaacctttta
gctggeetgg

acggggaggyg

tgctagctaa
gcatgtactc
aatacaagga
gectaccttge
ttataggcaa
tttggcgecat
aaaaccttct
tggacgagcc
agccgcaccg
ccacaacata
ggaactgaaa
caagcgcettt
cggtcgcgag
atgctacctc
tgagtacgag

gctggaaaag

aggtcaggaa
agttggaaat
gtactccaac
aatttctgat
agtggactgc
cccatttaac
tcgectatgtg
tctectgecg
gcagagctce
ttgectttac
gcttagaaac
ctaccctata
ggctttecege
gggctacgac
cctcaaccac
caatgaccgc
ttacaacgtt
ctataacatt
cttectttaga
ctaccaacag
ccccaccatg
gaccgcagtt
cccattctcce
ctacgccaac
cacccttett
cggcgteate
aagaagcaag
gccattgtcea
ccaggcetttg
actgggggcg
tttgagecct
tcactcctge

tccacccaaa
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aatggatggg
aattttgcca
atagcgctgt
aacccaaaca
tacattaacc
caccaccgca
cccttecaca
ggctcataca
ctaggaaatg
gccaccttet
gacaccaacg
cccgecaacyg
ggctgggect
ccttattaca
acctttaaga
ctgcttaccce
gcccagtgta
ggctaccagg
aacttccage
gtgggcatcc
cgcgaaggac
gacagcatta
agtaacttta
tcegeeccacg
tatgttttgt
gaaaccgtgt
caacatcaac
aagatcttgg
tttctccaca
tacactggat
ttggetttte
gcecgtagegce

gegtacaggg

PCT/US2005/025219
aaaaagatgc 19980
tggaaatcaa 20040
atttgecccga 20100
cctacgacta 20160
ttggagcacg 20220
atgctggect 20280
tccaggtgee 20340
cctacgagtg 20400
acctaagggt 20460
tcceccatgge 20520
accagtcctt 20580
ctaccaacgt 20640
tcacgcgect 20700
cctactctgg 20760
aggtggccat 20820
ccaacgagtt 20880
acatgaccaa 20940
gettctatat 21000
ccatgagccg 21060
tacaccaaca 21120
aggcctaccc 21180
cccagaaaaa 21240
tgtccatggg 21300
cgctagacat 21360
ttgaagtctt 21420
acctgcgcac 21480
aacagctgee 21540
ttgtgggcca 21600
caagctcgcc 21660
ggcctttgee 21720
tgaccagcga 21780
cattgcttct 21840
gcccaacteg 21900
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gccgectgtyg
ccecatggatce
agtccccagg
cgccactege
cacttgaaaa
tatttgtaca
tcaaaggggt
tgtttagtgce
ctccacaggc
tcgcagttgg
aacactatca
gcgtccaggt
aaaaagggcg
ccgtgecegg
gccacctgag
ttggcecggac
acatttecggce
cgctgeeegt
cttecegtgta
cagcccgtgg
aggaatcgce
cggtgctect
agtagtttga
gcagcctcca
gtaatttcac
gccactgggt
attagcaccg
tcgetgteca
tttttecttet
gtgcgeggea
ctcateegcet

tectecatgg

gactattctg
acaaccccac
tacagcccac
cctacttecg
acatgtaaaa
ctctegggtyg
tctgecgege
tccacttaaa
tgcgcaccat
ggcctecegcece
gcgcegggatg
ccteecgegtt
cgtgceccagg
tctgggegtt
cctttgegec
aggccgegte
cccaccggtt
tttcgetegt
gacacttaag
gctecgtgatg
ccatcatcgt
cgttcagcca
agttcgectt
tgceccttete
ttteecgette
cgtcttcatt
gtgggttgcet
cgattacctc
tgggcgcaat
ccagegegte
tttttggggg

ttgggggacg

ctgcatgttt
catgaacctt
cctgegtcege
cagccacagt
ataatgtact
attatttacc
atcgctatgce
ctcaggcaca
caccaacgcg
ctgecgegegce
gtgcacgctg
gctcagggcg
ctttgagttg
aggatacagc
ttcagagaag
gtgcacgcag
cttcacgatc
cacatccatt
ctcgecttceg
cttgtaggte
cacaaaggtc
ggtcttgeat
tagatcgtta
ccacgcagac
gctgggetcet
cagcecgecge
gaaacccacc
tggtgatggc
ggccaaatcc
ttgtgatgag
cgccegggga

tcgcgecgca

ctccacgect
attaccgggg
aaccaggaac
gcgcagatta
agagacactt
cccacccttg
gccactggca
accatccgceg
tttagcaggt
gagttgecgat
gccageacgce
aacggagtca
cactcgcacc
gcctgcataa
aacatgccgce
caccttgegt
ttggccettge
tcaatcacgt
atctcagecge
acctctgcaa
ttgttgctgg
acggccgceca
teccacgtggt
acgatcggca
tcctettect
actgtgcgcet
atttgtagceg
gggegetegg
gcecgccgagg
tcttectegt
ggcggceggcyg
ccgegteege
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ttgccaactg
tacccaactc
agctctacag
ggagcgccac
tcaataaagg
ccgtetgege
gggacacgtt
gcagctcggt
cgggcgecga
acacagggtt
tcttgtcgga
actttggtag
gtagtggcat
aagccttgat
aagacttgcc
cggtgttgga
tagactgcetc
gctccttatt
agcggtgcag
acgactgcag
tgaaggtcag
gagcttccac
acttgtccat
cactcagcgg
cttgcgtecg
tacctecttt
ccacatcttce
gcttgggaga
tcgatggeeg
ccteggactce
acggggacdg

gctegggggt

PCT/US2005/025219
gccccaaact 21960
catgctcaac 22020
cttcectggag 22080
ttctttttgt 22140
caaatgcttt 22200
cgtttaaaaa 22260
gcgatactgg 22320
gaagttttca 22380
tatcttgaag 22440
gcagcactgg 22500
gatcagatcc 22560
ctgecttecce 22620
caaaaggtga 22680
ctgcttaaaa 22740
ggaaaactga 22800
gatctgcacc 22860
cttcagegeg 22920
tatcataatg 22980
ccacaacgcg 23040
gtacgcctge 23100
ctgcaacccg 23160
ttggtcagge 23220
cagcgcgege 23280
gttcatcacc 23340
cataccacgc 23400
gccatgettg 23460
tctttcttec 23520
agggcgettc 23580
cgggctgggt 23640
gatacgccgc 23700
ggacgacacg 23760
ggtttcgcge 23820
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tgctcctett
gtcgagaaga
gcecgccaacg
attatcgagc
gaggataaaa
gacgaaaggc
cgccagtgeg
gcggatgtca
caagaaaacg
ccagaggtge
cgtgccaacce
gatatcgect
cgcgeggcaa
gtggaactceg
cactttgccet
ctgatcgtge
gagggcctac
gccgacttgg
gagtgcatgc
cactacacct
tgcaacctgg
cattccacgc
ctatgctaca
ctcaaggagc
gagcgcteeg
ctgcaacagg
atcctagagce
cccattaagt
gccaactacc
gagtgtcact
ctgcttaacg
aagtcecgegg

aaatttgtac

cccgactgge
aggacagcct
cgcctaccac
aggacccagg
agcaagacca
atggcgacta
ccattatctg
gccttgecta
gcacatgcga
ttgccaccta
gcagccgage
cgctcaacga
acgctctgea
agggtgacaa
acccggcact
gcecgtgegea
ccgecagttgg
aggagcgacg
agcggttett
ttcgacaggg
tctectacct
tcaagggcga
cctggecagac
tgcagaaact
tggccgegcea
gtctgcecaga
gctcaggaat
accgcgaatg
ttgcctacca
gtcgetgcaa
aaagtcaaat
ctcecggggtt

ctgaggacta

catttecctte
aaccgccecce
cttcececgte
ttttgtaagc
ggacaacgca
cctagatgtg
cgacgcgttg
cgaacgccac
gcccaacccg
tcacatcttt
ggacaagcag
agtgccaaaa
acaggaaaac
cgcgegecta
taacctaccc
gcececetggag
cgacgagcag
caaactaatg
tgctgaccecg
ctacgtacgc
tggaattttg
ggcgcgecge
ggccatgggc
gctaaagcaa
cctggeggac
cttcaccagt
cttgeeccgec
cccteegeeg
ctctgacata
cctatgecacc
tatcggtacc
gaaactcact

ccacgceccac

tcctatagge
tctgagttcg
gaggcaccce
gaagacgacg
gaggcaaacg
ggagacgacyg
caagagcgca
ctattctcac
cgecteaact
ttccaaaact
ctggecttge
atctttgagg
agcgaaaatg
gccgtactaa
cccaaggtca
agggatgcaa
ctagcgcget
atggccgcag
gagatgcagc
caggcctgea
cacgaaaacc
gactacgtcc
gtttggcagc
aacttgaagg
atcattttcc
caaagcatgt
acctgctgtg
ctttggggcece
atggaagacg
ccgcaccget
tttgagctgce
ccggggetgt

gagattaggt
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agaaaaagat
ccaccaccge
cgcttgagga
aggaccgctc
aggaacaagt
tgctgttgaa
gcgatgtgec
cgcgegtace
tectacccegt
gcaagatacc
ggcagggcege
gtcttggacg
aaagtcactc
aacgcagcat
tgagcacagt
atttgcaaga
ggcttcaaac
tgctegttac
gcaagctaga
agatctccaa
gcecttgggca
gcgactgegt
agtgcttgga
acctatggac
ccgaacgect
tgcagaactt
cacttectag
actgctacct
tgagcggtga
ccctggtttyg
agggtccetc
ggacgtcgge

tctacgaaga

PCT/US2005/025219
catggagtca 23880
ctccaccgat 239540
ggaggaagtyg 24000
agtaccaaca 24060
cgggeggggg 24120
gcatctgcag 24180
cctecgccata 24240
ccccaaacgc 24300
atttgccgtg 24360
cctatcctge 24420
tgtcatacct 24480
cgacgagaag 24540
tggagtgttg 24600
cgaggtcacc 24660
catgagtgag 24720
acaaacagag 24780
gcgcegagect 24840
cgtggagctt 24900
ggaaacattg 24960
cgtggagetc 25020
aaacgtgett 25080
ttacttattt 25140
ggagtgcaac 25200
ggccttcaac 25260
gcttaaaacc 25320
taggaacttt 25380
cgactttgtg 25440
tctgcagcta 25500
cggtctactg 25560
caattcgcag 25620
gecctgacgaa 25680
ttaccttcge 25740
ccaatccecge 25800
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ccgectaatg
caagccatca
gacccccagt
cagccgeggyg
acccacggac
ggaggacatg
gtcagacgaa
aaccggttce
ccgacccaac
gccgttagece
cgccatagtt
tctctaccat
cagcccatac
gaccggatag
gaggagcgct
tttttececcac
taaaaaacag
agcttcggceg
ttaaggacta
ggccacacce
cctacatgtg
caacccgaat
gcgceccaceg
accttaatcc
ctgtggtact
ttgcgggcgg
tcagagggcg
cggacgggac
tcctaactcet
ttattgagga
atccggatca

gaatgttaag

cggagcttac
acaaagcccg
ccggcegagga
cecettgette
gaggaggaat
atggaagact
acaccgtcac
agcatggcta
cgtagatggg
caagagcaac
gcttgettge
cacggcgtygg
tgcaccggcg
caagactctg
gegtetggeg
tctgtatget
gtctctgcga
cacgctggaa
gtttegcgee
ggcgccagca
gagttaccag
aaactacatg
aaaccgaatt
ccgtagttgg
tcececagagac
ctttegteac
aggtattcag
atttcagatce
gcagacctcg
gtttgtgeca
atttattcct

tggagaggca

cgcctgegte
ccaagagttt
gctcaaccca
ccaggatggc
actgggacag
gggagagcct
ccteggtege
caacctcecgce
acaccactgg
aacagcgcca
aagactgtgg
ccttceeecg
gcagcggcag
acaaagccca
cccaacgaac
atatttcaac
tceeteacece
gacgeggagy
ctttctcaaa
cctgttgtea
ccacaaatgg
agcgcgggac
ctcectggaac
ccecgetgece
gcccaggecg
agggtgcggt
ctcaacgacg
ggcggcegecy
tcctetgage
tcggtctact
aactttgacg

gagcaactgc

attacccagg
ctgctacgaa
atccccecge
acccaaaaad
tcaggcagag
agacgaggaa
attccecctcg
tcctcaggeg
aaccagggcc
aggctaccgc
gggcaacatc
taacatcctg
caacagcagc
agaaatccac
ccgtatcgac
agagcagggd
gcagctgect
ctctcettcag
tttaagcgeg
gcgccattat
gacttgegge
cccacatgat
aggcggctat
tggtgtacca
aagttcagat
cgceecgggea
agtcggtgag
gccgetcette
cgegetetgg
ttaacccctt
cggtaaagga
gcctgaaaca
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gccacattct
agggacgdag
cgcegeagec
aagctgcagc
gaggttttgg
gcttcegagg
ccggegeece
ccgecggeac
ggtaagtcca
tcatggcgcg
tccttegece
cattactacc
ggccacacag
agcggcggca
ccgegagett
ccaagaacaa
gtatcacaaa
taaatactgc
aaaactacgt
gagcaaggaa
tggagctgcce
atccegggte
taccaccaca
ggaaagtccc
gactaactca
gggtataact
ctectegett
attcacgcect
aggcattgga
ctegggacct
ctcggeggac

cctggtecac

PCT/US2005/025219
tggccaattg 25860
ggtttacttg 25920
ctatcagcag 25980
tgccgececgee 26040
acgaggagga 26100
tcgaagaggt 26160
agaaatcggce 26220
tgcccgtteg 26280
agcagccgec 26340
ggcacaagaa 26400
gcegetttet 26460
gtcatctcta 26520
aagcaaaggc 26580
gcagcaggag 26640
agaaacagga 26700
gagctgaaaa 26760
agcgaagatc 26820
gecgctgacte 26880
catcteccage 26940
attcccacgc 27000
caagactact 27060
aacggaatac 27120
cctegtaata 27180
gctcccacca 27240
ggggcgecage 27300
cacctgacaa 27360
ggtctcegte 27420
cgtcaggcaa 27480
actctgcaat 27540
cceggecact 27600
ggctacgact 27660
tgtecgeegee 27720
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acaagtgctt
tcgagggceee
ttcgggagtt
ctgtgatttg
ctgagtataa
gccaccgtet
tctecectetg
tccgagetea
agtgcgtcac
acagacctca
ttaggccaaa
ttctaattca
gacgcagggc
tgcaccagtg
gtaataccac
tcatggtggg
ttcactcacc
tcaaagatct
tcagttagca
tggtattgca
tectcetgtt
agaccgtetg
actgtgcett
ggggtactct
aaaatgggca
actgtgagcce
ctcacagtta
aacacactca
gccacccaag
ctcaccacca
actggtagct

ctaaagtacg

ggtccaggtg

tgcccgegac
ggcgcacggce
tacccagcgce
caactgtcct
taaatacaga
tcaccecgecece
tgatttacaa
gctactccat
cggccgetge
ataactctgt
ggcgcagceta
ggtttctcta
agcggccgag
caaaaggggt
cggacaccgce
agaaaagccc
ttgtcaagga
tattcccttt
aatttctgtc
gcttectect
cctgtccatce
aagatacctt
ttecttactcee
ctttgegeet
acggcctcte
cacctctcaa
cctcagaagce
ccatgcaatce
gaccccteac
ccgatagcag
tgggcattga
gggctecttt

tgactattaa

tccggtgagt
gtccggetta
ccectgetag
aaccctggat
aattaaaata
aagcaaacca
cagtttcaac
cagaaaaaac
accacaccta
ttaccagaac
ctgtggggtt
gaaatggacg
caacagcgca
atcttttgtc
cttagctaca
attaccataa
cctgaggatc
aactaataaa
cagtttattc
ggctgcaaac
cgcacccact
caacccegtg
tcecctttgta
atccgaacct
tctggacgag
aaaaaccaag
cctaactgtg
acaggcéccg
agtgtcagaa
tacccttact
cttgaaagag
gcatgtaaca

taatacttcc

tttgctactt
ccgeccaggay
ttgagcggga
tacatcaaga
tactggggct
aggcgaacct
ccagacggag
accaccctce
ccgectgace
aggaggtgag
tatgaacaat
gaattattac
tgaatcaaga
tggtaaagca
agttgccaac
ctcagcactc
tctgcacccet
aaaaaataat
agcagcacct
tttctceaca
atcttcatgt
tatccatatg
tcceccaatg
ctagttacct
gcecggcaace
tcaaacataa
gctgecgecyg
ctaaccgtgce
ggaaagctag
atcactgcct
cccatttata
gacgacctaa

ttgcaaacta
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tgaattgccc
agagcttgcc
caggggaccc
tetttgttgce
cctatcgeca
tacctggtac
tgagtctacg
ttacctgcceg
gtaaaccaga
cttagaaaac
tcaagcaact
agagcagcgce
gctccaagac
ggccaaagtc
caagcgtcag
ggtagaaacc
tattaagacc
aaagcatcac
ccttgeecte
atctaaatgg
tgttgcagat
acacggaaac
ggtttcaaga
ccaatggecat
ttacctcecca
acctggaaat
cacctctaat
acgactccaa
ccectgeaaac
caccccctet
cacaaaatgg
acactttgac

aagttactgg

PCT/US2005/025219
gaggatcata 27780
cgtagcctga 27840
tgtgttctca 27900
catctctgtg 27960
tcctgtaaac 28020
ttttaacatc 28080
agagaacctc 28140
ggaacgtacg 28200
ctttttccgg 28260
ccttagggta 28320
ctacgggcta 28380
ctgctagaaa 28440
atggttaact 28500
acctacgaca 28560
aaattggtgg 28620
gaaggctgca 28680
ctgtgcggtc 28740
ttacttaaaa 28800
ctcccagectc 28860
aatgtcagtt 28920
gaagcgcgca 28980
cggtectcca 29040
gagtcccect 29100
gcttgegete 29160
aaatgtaacc 29220
atctgcaccc 29280
ggtcgeggge 29340
acttagcatt 29400
atcaggccec 29460
aactactgce 29520
aaaactagga 29580
cgtagcaact 29640
agccttgggt 29700



WO 2006/020071

tttgattcac
aacagacgcc
agactaggac
aaaggccttt
actgccaagg
gaatttggtt
ctagaatttg
agcacaggtg
ccagctceccat
ttaacaaaat
ttggctccaa
ggagtgctac
cttactgaag
ccaaaatctce
gacaaaacta
acaactccaa
aatgaaatat
gtttgtgtta
cagacatgat
aatgctttat
ataaacaagt
agagttgttg
ccagegtttt
tttettgtta
tacctgttca
tgcacactga
atccacgcecg
ttctttttee
ataacggttc
gaacattaca
cagtggcgeyg

ccacatcacc

aaggcaatat
ttatacttga
agggccctcet
acttgtttac
ggttgatgtt
cacctaatgce
attcaaacaa
ccattacagt
ctcctaactyg
gtggcagtca
tatctggaac
taaacaattc
gcacagccta
acggtaaaac
aacctgtaac
gtgcatactc
ttgcecacatc
tgtttcaacg
aagatacatt
ttgtgaaatt
tceccggateg
attcattgtt
tgcagcagaa
ccgccaacge
ccgacgacgg
tactcttecac
tattcggtga
agtaccttct
aggcacagca
ttgacgcagg
aaatattccc

acgcttgggt

gcaacttaat
tgttagttat
ttttataaac
agcttcaaac
tgacgctaca
accaaacaca
ggctatggtt
aggaaacaaa
tagactaaat
aatacttgcet
agttcaaagt
ctteectggac
tacaaacgct
tgccaaaagt
actaaccatt
tatgtcattt
ctcttacact
tgtttatttt
gatgagtttg
tgtgatgcta
cgatecggcece
tgcctceetyg
aagccgecga
gcaatatgcc
cgctgacgeg
tccacatgte
tgataatcgg
ctgccgttte
catcaaagag
tgatcggacg
gtgcaccttg

ggtttttgte

gtagcaggag
cecgtttgatg
tcagcccaca
aattccaaaa
gccatageca
aatcccctca
cctaaactag
aataatgata
gcagagaaag
acagtttcag
gctcatctta
ccagaatatt
gttggattta
aacattgtca
acactaaacg
tcatgggact
ttttcataca
tcaattgcece
gacaaaccac
ttgctttatt
cgaggctgta
ctgcggtttt
cttecggtttg
ttgcgaggtce
atcaaagacg
ggtgtacatt
ctgatgcagt
caaatcgecg
atcgctgatg
cgtegggteg
cggacgggta
acgcgctatce
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gactaaggat
ctcaaaacca
acttggatat
agcttgaggt
ttaatgcagg
aaacaaaaat
gaactggccet
agctaacttt
atgctaaact
ttttggctgt
ttataagatt
ggaactttag
tgcctaacct
gtcaagttta
gtacacagga
ggtctggcca
ttgcccaaga
gggatcggtg
aactagaatg
tgtaaccatt
gccgacgatg
tcaccgaagt
cggtcgcgag
gcaaaatcgg
cggtgataca
gagtgcagcc
ttctectgece
ctttggacat
gtatcggtgt
agtttacgcg
tcecggttegt

agctctttaa

PCT/US2005/025219
tgattctcaa 29760
actaaatcta 29820
taactacaac 29880
taacctaagc 29940
agatgggctt 30000
tggccatgge 30060
tagttttgac 30120
gtggaccaca 30180
cactttggtc 30240
taaaggcagt 30300
tgacgaaaat 30360
aaatggagat 30420
atcagcttat 30480
cttaaacgga 30540
aacaggagac 30600
caactacatt 30660
ataaagaatc 30720
atcaccgatc 30780
cagtgaaaaa 30840
ataagctgca 30900
gtgcgccagg 30960
tcatgccagt 31020
tgaagatccc 31080
cgaaattcca 31140
tatccagcca 31200
cggctaacgt 31260
aggccagaag 31320
accatccgta 31380
gagcgtcgca 31440
ttgcttcege 31500
tggcaatact 31560
tcgectgtaa 31620
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gtgcgcttge
gceegetteg
caccacgatg
ggtacggtag
gttatcgaat
gaacggtttg
gcgaagceggg
ataaccttca
ttgtccagtt
ggccaccacce
ggtgatatcg
ggcatagtta
caccattccc
tacacttttc
ctgatgctcee
gaaacgcagc
ccagacgttg
tggcacagca
acagtttteg
tggggtttet
ggcagatccg
caccgcatce
caccccacee
ttattaggaa
gcaaacaaca
tgcatgetceg
cgttactagt
gctcaatcag
aaatgacgta
ccagaaacga
ttacgtcact
taaaacctac

tcattatcat

tgagtttccc
aaaccaatgc
ccatgttcat
gagttggccce
cctttgecac
tggttaatca
tagatatcac
cceggttgece
gcaaccacct
tgccagtcaa
tccacccagg
aagaaatcat
ggcgggatag
ccggcaataa
atcacttect
acgatacgct
ccecgcataat
attgeccecggce
cgatccagac
acaggacgga
tatagtgagt
ccagcatgecce
cccagaatag
aggacagtgg
gatggctgge
agcggecgec
ggatccgagce
tcacagtgta
acggttaaag
aagccaaaaa
tcccatttta
gtcacccgcece

attggcttca

cgttgactge
ctaaagagag
ctgcccagte
caatccagtc
gcaagtccgce
ggaactgttc
actctgtetg
agaggtgcgg
gttgatccge
cagacgcgtg
tgttcggegt
ggaagtaaga
tctgecagtt
catacggecgt
gattattgac
ggcctgecca
tacgaatatc
tttcttgtaa
tgaatgccca
ccatgegtte
cgtattaget
tgctattgte
aatgacacct
gagtggcacc
aactagaagg
agtgtgatgg
tecggtacceg
aaaaagggcc
tccacaaaaa
acccacaact
agaaaactac
ccgtteecac

atccaaaata

ctettegetg
gttaaagccg
gagcatctct
cattaatgcg
atcttcatga
gcecttecact
gcttttgget
attcaccact
atcacgcagt
gttacagtct
ggtgtagagc
ctgettttte
cagttegttyg
gacatcggct
ccacactttg
acctttcggt
tgcatcggcg
cgcgetttec
caggccgteg
gacctttcte
ggttetttce
ttccecaatce
actcagacaa
ttccagggte
cacagtcgag
atatctgcag
gccgttataa
aagtgcagag
acacccagaa
tcctcaaatc
aattcccaac
gcececegegcee

aggtatatta
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tacagttctt
acagcagcag
tcagcgtaag
tggtegtgea
cgaccaaagc
gccactgacc
gtgacgcaca
tgcaaagtcc
tcaacgctga
tgcgegacat
attacgctge
ttgcecgtttt
ttcacacaaa
tcaaatggcg
ccgtaatgag
ataaagactt
aactgatcgt
caccaacgct
agttttttga
ttettttttg
gcctcagaag
tceccettge
tgcgatgcaa
aaggaaggca
gctgatcage
aattccagca
caccactcga
cgagtatata
aaccgcacgc
gtcacttccg
acatacaagt
acgtcacaaa

ttgatgatg

PCT/US2005/025219
tecggettgtt 31680
tttcatcaat 31740
ggtaatgcga 31800
ccatcagcac 31860
cagtaaagta 31920
ggatgccgac 31980
gttcatagag 32040
cgctagtgee 32100
catcaccatt 32160
gcgtcaccac 32220
gatggattcc 32280
cgtcggtaat 32340
cggtgatacg 32400
tatagccgee 32460
tgaccgcatc 32520
cgcgctgata 32580
taaaactgcc 32640
gatcaattcc 32700
tttcacgggt 32760
ggcccatgat 32820
ccatagagcc 32880
tgtcctgece 32940
tttectcatt 33000
cgggggaggg 33060
gagctctaga 33120
cactggcgge 33180
cacggcacca 33240
taggactaaa 33300
gaacctacgc 33360
ttttcccacg 33420
tactccgcce 33480
ctccacccce 33540

33589
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<210> 20
<211> 500
<212> PRT
<213> HIV
<400> 20

Met Gly Ala

1

Glu

His

Gly

Gln

65

Thr

Thr

Lys

Ser

Gln

145

Glu

Glu

Gly

Ala

Lys

Ile

Leu

50

Pro

val

Lys

Lys

Gln

130

Ala

Lys

Gly

His

Ala
210

Ile

Val

35

Leu

Ser

Ala

Glu

Ala

115

Asn

Ile

Ala

Ala

Gln

195

Glu

Arg Ala

Arg Leu
20

Trp Ala

Glu Thr

Leu Gln

Thr Leu
85

Ala Leu
100

Gln Gln

Tyr Pro

Ser Pro

Phe Ser

165

Thr Pro
180

Ala Ala

Trp Asp

Ser

Arg

Ser

*Ser

Thr

70

Tyr

Asp

Ala

Ile

Arg

150

Pro

Gln

Met

Arg

Val

Pro

Arg

Glu

55

Gly

Cys

Lys

Ala

val

135

Thr

Glu

Asp

Gln

Val
215

Leu

Gly

Glu

40

Gly

Ser

Val

Ile

Ala

120

Gln

Leu

Val

Leu

Met

200

His

Ser

Gly

25

Leu

Cys

Glu

His

Glu

105

Asp

Asn

Asn

Ile

Asn

185

Leu

Pro

Gly

10

Lys

Glu

Arg

Glu

Gln

90

Glu

Thr

Ile

Ala

Pro

170

Thr

Lys

Val

Gly

Lys

Arg

Gln

Leu

75

Arg

Glu

Gly

Gln

Trp

155

Met

Met

Glu
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Glu

Lys

Phe

Ile

60

Arg

Ile

Gln

His

Gly

140

val

Phe

Leu

Thr

Ala
220

Leu

Tyr

Ala

45

Leu

Ser

Glu

Asn

Ser

125

Gln

Lys

Ser

Asn

Ile

205

Gly

Asp

Lys

30

val

Gly

Leu

Ile

Lys

110

Asn

Met

Val

Ala

Thr

190

Asn

Pro

Arg

15

Leu

Asn

Gln

Tyr

Lys

95

Ser

Gln

val

val

Leu

175

val

Glu

Ile
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Trp

Lys

Pro

Leu

Asn

80

Asp

Lys

Val

His

Glu

160

Ser

Gly

Glu

Ala
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Pro

225

Ser

Pro

Ile

Pro

Arg

305

Leu

Leu

val

Gln

Asn

385

Thr

Gly

Phe

Leu

Phe

465

Lys

Gly Gln Met

Thr

val

val

Lys

290

Ala

Leu

Gly

Gly

val

370

Gln

Ala

Lys

Leu

Gln

450

Gly

Glu

Leu

Gly

Arg

275

Glu

Glu

Val

Pro

Gly

355

Thr

Arg

Arg

Glu

Gly

435

Ser

Glu

Leu

Gln

Glu

260

Met

Pro

Gln

Gln

Ala

340

Pro

Asn

Lys

Asn

Gly

420

Lys

Arg

Glu

Tyr

Arg

Glu

245

Ile

TyT

Phe

Ala

Asn

325

Ala

Gly

Ser

Ile

Cys

405

Ile

Pro

Thr

Pro

Glu

230

Gln

Tyr

Ser

Arg

Ser

310

Ala

Thr

His

Ala

val

390

Arg

Gln

Trp

Glu

Thxr

470

Leu

Pro

Ile

Lys

Pro

Asp

295

Gln

Asn

Leu

Lys

Thr

375

Lys

Ala

Met

Pro

Pro

455

Thr

Ala

Arg

Gly

Arg

Thr

280

Tyr

Glu

Pro

Glu

Ala

360

Ile

Cys

Pro

Lys

Ser

440

Thr

Pro

Ser

Gly

Trp

Trp

265

Ser

val

val

Asp

Glu

345

Arg

Met

Phe

Arg

Asp

425

His

Ala

Ser

Ser

Met

250

Ile

Ile

Asp

Lys

Cys

330

Met

vVal

Met

Asn

Lys

410

Cys

Lys

Pro

Gln

Asp

235

Thr

Ile

Leu

Arg

Asn

315

Lys

Met

Leu

Gln

Cys

395

Lys

Thr

Gly

Pro

Lys
475

Leu Arg Ser
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Ile

Asn

Leu

Asp

Phe

300

Trp

Thr

Thr

Ala

Arg

380

Gly

Gly

Glu

Arg

Glu

460

Gln

Leu

Ala

Asn

Gly

Ile

285

TyY

Met

Ile

Ala

Glu

365

Gly

Lys

Cys

Arg

Pro

445

Glu

Glu

Phe

Gly

Pro

Leu

270

Arg

Lys

Thr

Leu

Cys

350

Ala

Asn

Glu

Trp

Gln

430

Gly

Ser

Pro

Gly

Thr

Pro

255

Asn

Gln

Thr

Glu

Lys

335

Gln

Met

Phe

Gly

Lys

415

Ala

Asn

Phe

Ile

Ser
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Thr

240

Ile

Lys

Gly

Leu

Thr

320

Ala

Gly

Ser

Arg

His

400

Cys

Asn

Phe

Arg

Asp

480

Asp
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Pro Ser

<210>
<21l>
<212>
<213>

<400>

Ser

21
1002
PRT
HIV

21

Met Arg Glu

1

Ser Glu Gln

Trp Gly Arg

35

Gly Thr Val

50

Leu Val
65

Thr

Thr Gly Ala

Trp Lys

Pro

Gln Tyr AsSp

Thr Val
130

115

Leu

Leu Thr Gln

145

Thr Val

Pro

Gln Trp Pro

Thr Glu Met

195

Gln
500

Asp

Thr

20

Asp

Ser

Ile

Asp

Lys

100

Gln

val

Ile

val

Leu

180

Glu

485

Leu

Arg

Asn

Phe

Lys

Asp

85

Met

Ile

Gly

Gly

Lys

165

Thr

Lys

Ala

Ala

Asn

Ser

Ile

70

Thr

Ile

Leu

Pro

Cys

150

Leu

Glu

Glu

Phe

Asn

Ser

Phe

55

Gly

val

Gly

Ile

Thr

135

Thr

Lys

Glu

Gly

Pro

Ser

Leu

40

Pro

Gly

Leu

Gly

Glu

120

Pro

Leu

Pro

Lys

Lys
200

Gln

Pro

25

sSer

Gln

Gln

Glu

Ile

105

Ile

val

Asn

Gly

Ile
185

490

Gly

10

Thr

Glu

Ile

Leu

Glu

90

Gly

Cys

Asn

Phe

Met

170

Lys

Lys

Arg

Ala
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Lys

75

Met

Gly

Gly

Ile

Pro

155

Asp

Ala
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Pro Tyr Asn Thr Pro Val Phe Ala Ile Lys Lys Lys AsSp Ser Thr Lys
210 215 220

Trp Arg Lys Leu Val Asp Phe Arg Glu Leu Asn Lys Arg Thr Gln Asp
225 230 235 240

Phe Trp Glu Val Gln Leu Gly Ile Pro His Pro Ala Gly Leu Lys Gln
245 250 255

Lys Lys Ser Val Thr Val Leu Asp Val Gly Asp Ala Tyr Phe Ser Val
260 265 270

Pro Leu Asp Lys Asp Phe Arg Lys Tyr Thr Ala Phe Thr Ile Pro Ser
275 280 285

Tle Asn Asn Glu Thr Pro Gly Ile Arg Tyr Gln Tyr Asn Val Leu Pro
290 295 300

@Gln Gly Trp Lys Gly Ser Pro Ala Ile Phe Gln Cys Ser Met Thr Lys
305 310 315 320

Ile Leu Glu Pro Phe Arg Lys Gln Asn Pro Asp Ile Val Ile Tyr Gln
325 330 335

Tyr Met Asp His Leu Tyr Val Gly Ser Asp Leu Glu Ile Gly Gln His
340 345 350

Arg Thr Lys Ile Glu Glu Leu Arg Gln His Leu Leu Arg Trp Gly Phe
355 360 365

Thr Thr Pro Asp Lys Lys His Gln Lys Glu Pro Pro Phe Leu Trp Met
370 375 380

Gly Tyr Glu Leu His Pro Asp Lys Trp Thr Val Gln Pro Ile Val Leu
385 390 395 400

Pro Glu Lys Asp Ser Trp Thr Val Asn Asp Ile Gln Lys Leu Val Gly
405 410 415

Lys Leu Asn Trp Ala Ser Gln Tle Tyr Ala Gly Ile Lys Val Arg Gln
420 425 430

Leu Cys Lys Leu Leu Arg Gly Thr Lys Ala Leu Thr Glu Val Val Pro
435 440 445

Leu Thr Glu Glu Ala Glu Leu Glu Leu Ala Glu Asn Arg Glu Ile Leu
450 455 460
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Lys Glu Pro Val His Gly Val Tyr Tyr Asp Pro Ser Lys Asp Leu Ile
465 470 475 480

Ala Glu Ile Gln Lys Gln Gly Gln Gly Gln Trp Thr Tyr Gln Ile Tyr
485 490 495

Gln Glu Pro Phe Lys Asn Leu Lys Thr Gly Lys Tyr Ala Arg Met Lys
500 505 510

Gly Ala His Thr Asn Asp Val Lys Gln Leu Thr Glu Ala Val Gln Lys
515 520 525

Ile Ala Thr Glu Ser Ile Val Ile Trp Gly Lys Thr Pro Lys Phe Lys
530 535 540

Leu Pro Ile Gln Lys Glu Thr Trp Glu Ala Trp Trp Thr Glu Tyr Trp
545 550 555 560

@ln Ala Thr Trp Ile Pro Glu Trp Glu Phe Val Asn Thr Pro Pro Leu
565 570 575

Val Lys Leu Trp Tyr Gln Leu Glu Lys Glu Pro Ile Ile Gly Ala Glu
580 585 590

Thr Phe Tyr Val Asp Gly Ala Ala Asn Arg Glu Thr Lys Leu Gly Lys
595 600 605

Ala Gly Tyr Val Thr Asp Arg Gly Arg Gln Lys Val Val Pro Leu Thr
610 615 620

Asp Thr Thr Asn Gln Lys Thr Glu Leu Gln Ala Ile His Leu Ala Leu
625 630 635 640

Gln Asp Ser Gly Leu Glu Val Asn Ile Val Thr Asp Ser Gln Tyr Ala
645 650 655

Leu Gly Ile Ile Gln Ala Gln Pro Asp Lys Ser Glu Ser Glu Leu Val
660 665 670

Ser Gln Ile Ile Glu Gln Leu Ile Lys Lys Glu Lys Val Tyr Leu Ala
675 680 685

Trp Val Pro Ala His Lys Gly Ile Gly Gly Asn Glu Gln Val Asp Gly
690 695 700

Leu Val Ser Ala Gly Ile Arg Lys Val Leu Phe Leu Asp Gly Ile Asp
705 710 715 720

Lys Ala Gln Glu Glu His Glu Lys Tyr His Ser Asn Trp Arg Ala Met
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725 730 735

Ala Ser Asp Phe Asn Leu Pro Pro Val Val Ala Lys Glu Ile Val Ala
740 745 750

Ser Cys Asp Lys Cys Gln Leu Lys Gly Glu Ala Met His Gly Gln val
755 760 765

Asp Cys Ser Pro Gly Ile Trp Gln Leu Ala Cys Thr His Leu Glu Gly
770 775 780

Lys Val Ile Leu Val Ala Val His Val Ala Ser Gly Tyr Ile Glu Ala
785 790 795 800

Glu Val Ile Pro Ala Glu Thr Gly Gln Glu Thr Ala Tyr Phe Leu Leu
805 810 815

Lys Leu Ala Gly Arg Trp Pro Val Lys Thr Val His Thr Asp Asn Gly
820 825 830

Ser Asn Phe Thr Ser Thr Thr Val Lys Ala Ala Cys Trp Trp Ala Gly
835 840 845

Ile Lys Gln Glu Phe Gly Ile Pro Tyr Asn Pro Gln Ser Gln Gly Vval
850 855 860

Ile Glu Ser Met Asn Lys Glu Leu Lys Lys Ile Ile Gly Gln Val Arg
865 870 875 880

Asp Gln Ala Glu His Leu Lys Thr Ala Val Gln Met Ala Val Phe Ile
885 890 895

His Asn Phe Lys Arg Lys Gly Gly Ile Gly Gly Tyr Ser Ala Gly Glu
900 905 910

Arg Ile Val Asp Ile Ile Ala Thr Asp Ile Gln Thr Lys Glu Leu Gin
915 920 925

Lys Gln Ile Thr Lys Ile Gln Asn Phe Arg Val Tyr Tyr Arg Asp Sex
930 935 940

Arg Asp Pro Val Trp Lys Gly Pro Ala Lys Leu Leu Trp Lys Gly Glu
945 950 955 960

Gly Ala Val Val Ile Gln Asp Asn Ser Asp Ile Lys Val Val Pro Arg
965 970 975

Arg Lys Ala Lys Ile Ile Arg Asp Tyr Gly Lys Gln Met Ala Gly Asp
280 985 990
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Asp Cys Val Ala Ser Arg Gln Asp Glu Asp

995 1000
<210> 22
<211> 204
<212> PRT
<213> HIV
<400> 22

Met Lys Trp Ser Lys Ser Ser Val Ile Gly Trp Pro Ala Val Arg Glu
1 5 10 15

Arg Met Arg Arg Ala Glu Pro Ala Ala Asp Gly Val Gly Ala Val Ser
20 25 30

Arg Asp Leu Glu Lys His Gly Ala Ile Thr Ser Ser Asn Thr Ala Ala
35 40 45

Asn Asn Ala Ala Cys Ala Trp Leu Glu Ala Gln Glu Glu Glu Glu Val
50 55 60

Gly Phe Pro Val Thr Pro Gln Val Pro Leu Arg Pro Met Thr Tyr Lys
65 70 75 80

Ala Ala Val Asp Leu Ser His Phe Leu Lys Glu Lys Gly Gly Leu Glu
85 90 95

Gly Leu Ile His Ser Gln Arg Arg Gln Asp Ile Leu Asp Leu Trp Ile
100 105 110

Tyr His Thr Gln Gly Tyr Phe Pro Asp Trp Gln Asn Tyr Thr Pro Gly
115 120 125

Pro Gly Val Arg Tyr Pro Leu Thr Phe Gly Trp Cys Tyr Lys Leu Val
130 135 140

Pro Val Glu Pro Asp Lys Val Glu Glu Ala Asn Lys Gly Glu Asn Thr
145 150 155 160

Ser Leu Leu His Pro Val Ser Leu His Gly Met Asp Asp Pro Glu Arg
165 170 175

Glu Val Leu Glu Trp Arg Phe Asp Ser Arg Leu Ala Phe His His Val
180 185 190

Ala Arg Glu Leu His Pro Glu Tyr Phe Lys Asn Cys
195 200
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<210> 23
<211> 626
<212> PRT
<213> HIV
<400> 23

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

Gly Thr Met Ile Leu Gly Met Leu Val Ile Tyr Ser Ala Ala Glu Asn
20 25 30

Leu Trp Val Ala Val Tyr Tyr Gly Val Pro Val Trp Lys Asp Ala Glu
35 40 45

Thr Thr Leu Phe Cys Ala Ser Asp Ala Lys Ala Tyr Asp Thr Glu Val
50 55 60

His Asn Val Trp Glu Thr His Ala Cys Val Pro Thr Asp Pro Asn Pro
65 70 75 80

Gln Glu Ile His Leu Glu Asn Val Thr Glu Asp Phe Asn Met Trp Arg
85 S0 95

Asn Asn Met Val Glu Gln Met His Thr Asp Ile Ile Ser Leu Trp Asp
100 105 110

Gln Ser Leu Lys Pro Cys Val Lys Leu Thr Pro Leu Cys Val Thr Leu
115 120 125

Asp Cys Asn Ala Thr Ala Ser Asn Val Thr Asn Glu Met Arg Asn Cys
130 135 140

Ser Phe Asn Ile Thr Thr Glu Leu Lys Asp Lys Lys Gln Gln Val Tyr
145 150 155 160

Ser Leu Phe Tyr Lys Leu Asp Val Val Gln Ile Asn Glu Lys Asn Glu
165 170 175

Thr Asp Lys Tyr Arg Leu Ile Asn Cys Asn Thr Ser Ala Ile Thr Gln
180 185 190

Ala Cys Pro Lys Val Ser Phe Glu Pro Ile Pro Ile His Tyr Cys Ala
195 200 205

Pro Ala Gly Phe Ala Ile Leu Lys Cys Lys Asp Thr Glu Phe Asn Gly
210 215 220

Thr Gly Pro Cys Lys Asn Val Ser Thr Val Gln Cys Thr His Gly Ile
225 230 235 240
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Arg Pro Val Ile Ser Thr Gln Leu Leu Leu Asn Gly Ser Leu Ala Glu
245 250 255

Glu Gly Ile Gln Ile Arg Ser Glu Asn Ile Thr Asn Asn Ala Lys Thr
260 265 270

Ile Ile Val Gln Leu Asp Lys Ala Val Lys Ile Asn Cys Thr Arg Pro
275 280 285

Asn Asn Asn Thr Arg Lys Gly Val Arg Ile Gly Pro Gly Gln Ala Phe
290 295 300

Tyr Ala Thr Gly Gly Ile Ile Gly Asp Ile Arg Gln Ala His Cys His
305 310 315 320

Val Ser Arg Ala Lys Trp Asn Asp Thr Leu Arg Gly Val Ala Lys Lys
325 330 335

Leu Arg Glu His Phe Lys Asn Lys Thr Ile Ile Phe Glu Lys Ser Ser
340 345 350

Gly Gly Asp Ile Glu Ile Thr Thr His Ser Phe Ile Cys Gly Gly Glu
355 360 365

Phe Phe Tyr Cys Asn Thr Ser Gly Leu Phe Asn Ser Thr Trp Glu Ser
370 375 380

Asn Ser Thr Glu Ser Asn Asn Thr Thr Ser Asn Asp Thr Ile Thr Leu
385 390 395 400

Thr Cys Arg Ile Lys Gln Ile Ile Asn Met Trp Gln Lys val Gly Gln
405 410 415

Ala Met Tyr Pro Pro Pro Ile Gln Gly Val Ile Arg Cys Glu Ser Asn
420 425 430

Ile Thr Gly Leu Leu Leu Thr Arg Asp Gly Gly Asn Asn Ser Thr Asn
435 440 445

Glu Ile Phe Arg Pro Gly Gly Gly Asn Met Arg Asp Asn Trp Arg Ser
450 455 460

Glu Leu Tyr Lys Tyr Lys Val Val Lys Ile Glu Pro Leu Gly Val Ala
465 470 475 480

Pro Ser Arg Ala Lys Leu Thr Ala Gln Ala Arg Gln Leu Leu Ser Gly
485 490 495
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Tle Val Gln Gln Gln Ser Asn Leu Leu Arg Ala Ile Glu Ala Gln Gln
500 505 510

His Met Leu Lys Leu Thr Val Trp Gly Ile Lys Gln Leu Gln Ala Arxg
515 520 525

Val Leu Ala Val Glu Arg Tyr Leu Lys Asp Gln Gln Leu Glu Ile Trp
530 535 540

Asp Asn Met Thr Trp Leu Gln Trp Asp Lys Glu Ile Ser Asn Tyr Thr
545 550 555 560

Gln Ile Ile Tyr Asn Leu Ile Glu Glu Ser Gln Asn Gln Gln Glu Lys
565 570 575

Asn Glu Gln Asp Leu Leu Ala Leu Asp Lys Trp Ala Ser Leu Trp Asn
580 585 590

Trp Phe Asp Ile Ser Arg Trp Leu Trp Tyr Ile Lys Ile Phe Ile Met
595 600 605

Ile Val Gly Gly Leu Ile Gly Leu Arg Ile Val Phe Ala Val Leu Ser

610 615 620
Val Ile
625
<210> 24
<21ll> 642
<212> PRT
<213> HIV
<400> 24

Met Arg Val Lys Glu Lys Tyr Gln His Leu Trp Arg Trp Gly Trp Arg
1 5 10 15

Trp Gly Thr Met Leu Leu Gly Met Leu Met Ile Cys Ser Ala Thr Glu
20 25 30

Lys Leu Trp Val Thr Val Tyr Tyr Gly Val Pro Val Trp Lys Glu Ala

Thr Thr Thr Leu Leu Cys Ala Ser Asp Ala Lys Ala Tyr Asp Thr Glu
50 55 60

Val His Asn Val Trp Ala Thr His Ala Cys Val Pro Thr Asp Pro Asn
65 70 75 80

Pro Gln Glu Val Val Leu Val Asn Val Thr Glu Asn Phe Asp Met Trp
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85 20 95

Lys Asn Asp Met Val Glu Gln Met His Glu Asp Ile Ile Ser Leu Trp
100 105 110

Asp Gln Ser Leu Lys Pro Cys Val Lys Leu Thr Pro Leu Cys Val Ser
115 120 125

Leu Lys Cys Thr Asp Leu Lys Asn Asp Thr Asn Thr Asn Ser Ser Ser
130 135 140

Gly Aré Met Ile Met Glu Lys Gly Glu Ile Lys Asn Cys Ser Phe Asn
145 150 155 160

Ile Ser Thr Ser Ile Arg Gly Lys Val Gln Lys Glu Tyr Ala Phe Phe
165 170 175

Tyr Lys Leu Asp Ile Ile Pro Ile Asp Asn Asp Thr Thr Ser Tyr Ser
180 185 190

Leu Thr Ser Cys Asn Thr Ser Val Ile Thr Gln Ala Cys Pro Lys Val
195 200 205

Ser Phe Glu Pro Ile Pro Asn His Tyr Cys Ala Pro Ala Gly Phe Ala
210 215 220

Ile Leu Lys Cys Lys Asp Lys Lys Phe Asn Gly Lys Gly Pro Cys Thr
225 230 235 240

Asn Val Ser Thr Val Gln Cys Thr His Gly Ile Arg Pro Val Val Ser
245 250 255

Thr Gln Leu Leu Val Thr Gly Asn Leu Ala Glu Glu Glu Val Val Ile
260 265 270

Arg Ser Ala Asn Phe Ala Asp Asn Ala Lys Val Ile Ile Val Gln Leu
275 280 285

Asn Glu Ser Val Glu Ile Asn Cys Thr Arg Pro Asn Asn Asn Thr Arg
290 295 300

Lys Ser Ile His Ile Gly Pro Gly Arg Ala Phe Tyr Thr Thr Gly Glu
305 310 315 320

Ile Ile Gly Asp Ile Arg Gln Ala His Cys Asn Leu Ser Arg Ala Lys
325 330 335

Trp Asn Asp Thr Leu Asn Lys Ile Val Ile Lys Leu Arg Glu Gln Phe
340 345 350
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Gly

Ile
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385
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Trp
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Leu
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580

Gln
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485

Leu
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565

His
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Val

Phe

Asn

390

Thr
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550

Trp

Ser
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Asn

375

Ser
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Asn

Gly
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455

Gly

val

val

Leu

Trp

535

Leu
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Leu

Leu

Lys

360

Cys

Thr

Gly
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Gln

440
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Lys

Gln

Leu

520
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Lys
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Ile

Glu
600

His

Gly

Trp

Ser
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425

Ile
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Ile

Ala

505
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585

Ser

Gly

Phe
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410

Gln
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Asn
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490

Arg
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Lys

Gln
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570

Glu

Ser
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395
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Lys

Cys

Ser
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475

Pro

Gln
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Gln

Gln

555

Arg

Ser

Leu Asp Lys
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Ser
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415
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Ser

Ser
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495
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Gln
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Asn Trp Phe Asn Ile Thr Asn Trp Leu Trp Tyr Ile Lys Leu Phe Ile
610 615 620 :

Met Ile Val Gly Gly Leu Val Gly Leu Arg Ile Val Phe Ala Val Leu

625 630 635 640
Ser Ile

<210> 25

<21l> 626

<212> PRT

<213> HIV

<400> 25

Met Arg Val Arg Gly Ile Pro Arg Asn Trp Pro Gln Trp Trp Met Trp
1 5 10 15

Gly Ile Leu Gly Phe Trp Met Ile Ile Ile Cys Arg Val Val Gly Asn
20 25 30

Met Trp Val Thr val Tyr Tyr Gly Val Pro Val Trp Thr Asp Ala Lys
35 40 45

Thr Thr Leu Phe Cys Ala Ser Asp Thr Lys Ala Tyr Asp Arg Glu Val
50 55 60

His Asn Val Trp Ala Thr His Ala Cys Val Pro Thr Asp Pro Asn Pro
65 70 75 80

Gln Glu Ile Val Leu Glu Asn Val Thr Glu Asn Phe Asn Met Trp Lys
85 90 95

Asn Asp Met Val Asp Gln Met His Glu Asp Ile Ile Ser Leu Trp Asp
100 105 110

Gln Ser Leu Lys Pro Cys Val Lys Leu Thr Pro Leu Cys Val Thr Leu
115 120 125

His Cys Thr Asn Ala Thr Phe Lys Asn Asn Val Thr Asn Asp Met Asn
130 135 140

Lys Glu Ile Arg Asn Cys Ser Phe Asn Thr Thr Thr Glu Ile Arg Asp
145 150 155 160

Lys Lys Gln Gln Gly Tyr Ala Leu Phe Tyr Arg Pro Asp Ile Val Leu
) 165 170 175

Leu Lys Glu Asn Arg Asn Asn Ser Asn Asn Ser Glu Tyr Ile Leu Ile
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180 185 190

Asn Cys Asn Ala Ser Thr Ile Thr Gln Ala Cys Pro Lys Val Asn Phe
195 200 205

Asp Pro Ile Pro Ile His Tyr Cys Ala Pro Ala Gly Tyr Ala Ile Leu
210 215 220

Lys Cys Asn Asn Lys Thr Phe Ser Gly Lys Gly Pro Cys Asn Asn Val
225 230 235 240

Ser Thr Val Gln Cys Thr His Gly Ile Lys Pro Val Val Ser Thr Gln
245 250 255

Leu Leu Leu Asn Gly Ser Leu Ala Glu Lys Glu Ile Tle Ile Arg Ser
260 265 270

Glu Asn Leu Thr Asp Asn Val Lys Thr Ile Ile Val His Leu Asn Lys
275 280 285

Ser Val Glu Ile Val Cys Thr Arg Pro Asn Asn Asn Thr Arg Lys Ser
290 2985 300

Met Arg Ile Gly Pro Gly Gln Thr Phe Tyr Ala Thr Gly Asp Ile Ile
305 310 315 320

Gly Asp Ile Arg Gln Ala Tyr Cys Asn Ile Ser Gly Ser Lys Trp Asn
325 330 335

Glu Thr Leu Lys Arg Val Lys Glu Lys Leu Gln Glu Asn Tyr Asn Asn
340 345 350

Asn Lys Thr Ile Lys Phe Ala Pro Ser Ser Gly Gly Asp Leu Glu Ile
355 360 365

Thr Thr His Ser Phe Asn Cys Arg Gly Glu Phe Phe Tyr Cys Asn Thr
370 375 380

Thr Arg Leu Phe Asn Asn Asn Ala Thr Glu Asp Glu Thr Ile Thr Leu
385 390 395 400

Pro Cys Arg Ile Lys Gln Ile Ile Asn Met Trp Gln Gly Val Gly Arg
405 410 415

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

Ile Thr Gly Leu Leu Leu Val Arg Asp Gly Gly Glu Asp Asn Lys Thr
435 440 445
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Glu Glu Ile Phe Arg Pro Gly Gly Gly Asn Met Lys Asp Asn Trp Arg
450 455 460

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

Ala Pro Thr Gly Ala Lys Leu Thr Val Gln Ala Arg Gln Leu Leu Ser
485 490 495

Ser Ile Val Gln Gln Gln Ser Asn Leu Leu Arg Ala Ile Glu Ala Gln
500 505 510

Gln His Met Leu Gln Leu Thr Val Trp Gly Ile Lys Gln Leu Gln Thr
515 520 525

Arg Val Leu Ala Ile Glu Arg Tyr Leu Lys Asp Gln Gln Leu Glu Ile
530 535 540

Trp Asn Asn Met Thr Trp Met Glu Trp Asp Arg Glu Ile Ser Asn Tyr
545 550 555 560

Thr Asp Thr Ile Tyr Arg Leu Leu Glu Asp Ser Gln Thr Gln Gln Glu
565 570 575

Lys Asn Glu Lys Asp Leu Leu Ala Leu Asp Ser Trp Lys Asn Leu Trp
580 585 590

Ser Trp Phe Asp Ile Ser Asn Trp Leu Trp Tyr Ile Lys Ile Phe Ile
595 600 605

Met Ile Val Gly Gly Leu Ile Gly Leu Arg Ile Ile Phe Ala Val Leu
610 615 620

Ser Ile
625

<210> 26

<211> 973

<212> DNA

<213> Artificial sequence

<220>
<223> CMV/R promoter

<400> 26
ccattgcata cgttgtatcc atatcataat atgtacattt atattggctc atgtccaaca 60

ttaccgccat gttgacattg attattgact agttattaat agtaatcaat tacggggtca 120
ttagttcata gcccatatat ggagttccge gttacataac ttacggtaaa tggcccgect 180
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ggctgaccgce
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
gggcgtggat
gggagtttgt
ccattgacgce
ttagtgaacc
caccgggacce
cctgaggcecg
cctgaactgc
cggcgetecce

ttgctcaact

ccaacgacce
ggactttcca
atcaagtgta
cctggecatta
tattagtcat
agcggtttga
tttggcacca
aaatgggcgg
gtcagatcge
gatccagect
ccatccacgc
gtcegecgte
ttggagccta

cta

ccgeccattg
ttgacgtcaa
tcatatgcca
tgceccagtac
cgctattacc
ctcacgggga
aaatcaacgg
taggcgtgta
ctggagacgc
ccatcggcetce
cggttgagtce
taggtaagtt

cctagactca

acgtcaataa
tgggtggagt
agtacgcccce
atgaccttat
atggtgatgc
tttccaagtc
gactttccaa
cggtgggagyg
catccacgct
gcatctctee
gcgttetgece
taaagctcag

gccggetcete
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tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
ggttttggca
tccaccecat
aatgtecgtaa
tctatataag
gttttgacct
ttecacgegcece
gceteeegee
gtcgagaccg

cacgctttgce

PCT/US2005/025219
tcccatagta 240
aactgcccac 300
caatgacggt 360
tacttggcag 420
gtacatcaat 480
tgacgtcaat 540
caactccgcec 600
cagagctcgt 660
ccatagaaga 720
cgccgeccta 780
tgtggtgect 840
ggcctttgte 900
ctgaccctge 960

973
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