6/08637 A2 | IV VY 200 000 00

=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
17 August 2006 (17.08.2006)

525 O 0O

(10) International Publication Number

WO 2006/086357 A2

(51) International Patent Classification:
CI2N 15/861 (2006.01)

(21) International Application Number:
PCT/US2006/004213
(22) International Filing Date: 6 February 2006 (06.02.2006)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
60/651,843

(71) Applicant (for all designated States except US): MERCK
& CO.,INC. [US/US]; 126 East Lincoln Avenue, Rahway,
New Jersey 07065-0907 (US).

10 February 2005 (10.02.2005) US

(72) Inventors; and

(75) Inventors/Applicants (for US only): BETT, Andrew, J.
[CA/US]; 126 East Lincoln Avenue, Rahway, New Jer-
sey 07065-0907 (US). CASIMIRO, Danilo, R. [US/US];
126 East Lincoln Avenue, Rahway, New Jersey 07065-
0907 (US). SHIVER, John, W. [US/US]; 126 East Lin-
coln Avenue, Rahway, New Jersey 07065-0907 (US). EM-
INI, Emilio, A. [US/US]; 126 East Lincoln Avenue, Rah-
way, New Jersey 07065-0907 (US). CHASTAIN, Michael
[US/US]; 126 East Lincoln Avenue, Rahway, New Jersey
07065-0907 (US). KASLOW, David, C. [US/US]; 126
East Lincoln Avenue, Rahway, New Jersey 07065-0907
(US).

(74) Common Representative: MERCK & CO., INC.; 126
East Lincoln Avenue, Rahway, New Jersey 07065-0907
(Us).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KN, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV,
LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI,
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG,
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
without international search report and to be republished
upon receipt of that report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: ADENOVIRUS SEROTYPE 36 VECTORS, NUCLEIC ACID AND VIRUSES PRODUCED THEREBY

Ampf

Pme ]

(bp 34697 to 35149)

AE4
Ad5 Orf6

(bp 31956 to 32243) K_

Ad36 ITR cassette

ori

Pme |
(bp 4 to 452)

Swal AE1

/| (bp 3364 to 3797)

wt Ad36 Viral DNA

(57) Abstract: Adenoviral serotypes differ in their natural tropism. The various serotypes of adenovirus have been found to differ
& in at least their capsid proteins (e.g.,penton-base and hexon proteins), proteins responsible for cell binding (e.g, fiber proteins),
& and proteins involved in adenovirus replication. This difference in tropism and capsid proteins among serotypes has led to many
research efforts aimed at redirecting the adenovirus tropism by modification of the capsid proteins. The present invention bypasses
such requirement for capsid protein modification as it presents a recombinant, replication-defective adenovirus of serotype 36, a
rare adenoviral serotype, and methods for generating the alternative, recombinant adenovirus. Additionally, means of employing the
recombinant adenovirus for delivery and expression of heterologous genes are provided.



10

15

20

25

30

WO 2006/086357 PCT/US2006/004213

TITLE OF THE INVENTION
ADENOVIRUS SEROTYPE 36 VECTORS, NUCLEIC ACID AND VIRUSES PRODUCED
THEREBY

CROSS-REFERENCE TO RELATED APPLICATIONS
This application claims the benefits of U.S. provisional application serial no. 60/651,843,
filed February 10, 2005.

BACKGROUND OF THE INVENTION

Adenoviruses are nonenveloped, icosahedral viruses that have been identified in several
avian and mammalian hosts; Horne et al., 1959 J. Mol. Biol. 1:84-86; Horwitz, 1990 In Virology, eds.
B.N. Fields and D.M. Knipe, pps. 1679-1721. The first human adenoviruses (Ads) were isolated over
four decades ago. Since then, over 100 distinct adenoviral serotypes have been isolated which infect
various mammalian species, 51 of which are of human origin; Straus, 1984, In The Adenoviruses, ed. H.
Ginsberg, pps. 451-498, New York:Plenus Press; Hierholzer et al., 1988 J. Infect. Dis. 158:804-813;
Schnurr and Dondero, 1993, Intervirology; 36:79-83; De Jong et al., 1999 J Clin. Microbiol., 37:3940-5.
The human serotypes have been categorized into six subgenera (A-F) based on a number of biological,
chemical, immunological and structural criteria which include hemagglutination properties of rat and
rhesus monkey erythrocytes, DNA homology, restriction enzyme cleavage patterns, percentage G+C
content and oncogenicity; Straus, supra; Horwitz, supra.

Adenoviruses are attractive targets for the delivery and expression of heterologous genes.
Adenoviruses are able to infect a wide variety of cells (dividing and non-dividing), and are very efficient
in introducing their DNA into infected host cells. Adenoviruses have not been found to be associated
with severe human pathology in immuno-competent individuals. The viruses can be produced at high
virus titers in large quantities. The adenovirus genome is very well characterized, consisting of a linear
double-stranded DNA molecule of approximately 30,000-45,000 base pairs. Furthermore, despite the
existence of several distinct serotypes, there is some general conservation found amongst the various
serotypes.

Safety in utilizing adenoviruses as gene delivery vehicles can be enhanced by rendering
the viruses replication-defective through deletion/modification of the essential early-region 1 (“El”) of
the viral genomes, rendering the viruses devoid (or essentially devoid) of E1 activity and, thus, incapable
of replication in the intended host/vaccinee; see, e.g., Brody et al, 1994 Ann N Y Acad Sci., 716:90-101.
Deletion of adenoviral genes other than E1 (e.g., in E2, E3, and/or E4), furthermore, creates adenoviral

vectors with greater capacity for heterologous gene inclusion. Presently, two well-characterized
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adenovirus serotypes of subgroup C, serotypes 5 (“Ad5”) and 2 (“Ad2”) form the basis of the most
widely used gene delivery vectors.

One concern surrounding the use of adenovectors relates to the potential for cellular and
humoral immune responses elicited by and directed towards the viruses themselves (Chirmule et al.,
1999 Gene Ther. 6:1574-1583). Although an immune response associated with the initial administration
of a vector may be advantageous (Zhang et al., 2001 Mol. Ther. 3:697-707), the generation of systemic
levels of adenovirus-specific neutralizing antibodies may cause poor transduction when the vectors are
readministered (booster immunizations; Kass-Eisler et al., 1996 Gene Ther. 3:154-162; Chirmule et al.,
1999 J. Immunol. 163:448-455). The scientific literature and data from our own epidemiological studies
suggest that most North Americans have anti-Ad5 neutralizing antibody titers, and about one third have
relatively high titers (>200). Other parts of the world typically exhibit higher frequencies and levels of
anti-Ad5 antibodies. Serospecific antibodies to these and other adenoviral serotypes resulting from such
natural adenovirus infections in humans may affect the extent of response to the administration of
heterologous polypeptides by adenovectors; Chirmule ez al., 1999 Gene Ther. 6:1574-1583.
Accordingly, there is a need to develop adenoviral vectors based on alternate adenovirus serotypes as
gene transfer vectors, particularly where the serotypes are less prevalent than adenovirus serotypes 2 and
5.

Adenovirus serotype 36, a subgroup D adenovirus, was originally isolated in 1980 (R.
Wigand et al., 1980 Arch. Virol. 64:225-233). Its antigenic relationship to 46 other human adenoviruses,
determined in reference horse antisera, has been discussed; J.C. Hierholzer et al., 1991 Arch. Virol.
121:179-197. Partial sequence for the Ad36 E1 region (1100 bp) is disclosed by N.V. Dhurandhar et al.,
GenBank (Accession No. AY368049); see also Accession Nos. AAQ72378 and AAQ72377. The
sequence of the virus associated RNA region for Ad36 and partial sequence for the pre-terminal protein
and 52/55K proteins (521 bp) is disclosed by Ma & Matthews, 1996 J. Virol., 70:5083-5099, and
GenBank (Accession Nos. U52555, AAB00276 and AAB00277). Sequence is disclosed for the hexon
protein of Ad36; see, e.g., GenBank Accession Nos. AB099367 and BAD15141.

The fields of vaccines and gene therapy would greatly benefit from additional knowledge
concerning alternative adenoviral serotypes, particularly those serotypes such as Ad36 which are not well
represented in the human population. Of particular interest are recombinant adenoviral vectors based on-
alternative adenoviral serotypes, and means of obtaining such recombinant adenoviral vectors. This need
in the art is met with the disclosure of the present application related to recombinant adenoviral vectors

based on adenoviral serotype 36.
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SUMMARY OF THE INVENTION

The present invention relates to recombinant, replication-defective adenovirus vectors of
serotype 36, a rare adenoviral serotype, and methods for generating recombinant adenoviral vectors based
on the alternative serotype. Additionally, means of employing said recombinant adenoviral vectors in the
delivery and expression of heterologous genes are provided. Recombinant, replication-defective
adenoviral vectors of serotype 36 wherein the vectors comprise one or more transgenes (heterologous
genes) operatively linked to regulatory sequences are, furthermore, disclosed herein. Host administration
of such recombinant adenovirus serotype 36 vectors, whether administered alone or in a combined
modality and/or prime boost regimen, results in the efficient expression of the incorporated transgene and
effectively induces an immune response capable of specifically recognizing the particular antigen
administered. Recombinant viruses in accordance with this description have an innate ability to evade
pre-existing immunity directed towards adenovirus serotypes which tend to be more prevalent in the
human population (e.g., Ad5 and Ad2). Use of such recombinant adenoviruses, therefore, offers an

enhanced means for expressing a particular heterologous nucleic acid of interest.

BRIEF DESCRIPTION OF THE DRAWINGS

Figures 1A-1 through 1A-11 illustrate a nucleic acid sequence for adenovirus serotype 36
(SEQID NO: 1). An available ATCC product number for Ad36 is VR-913.

Figure 2 illustrates a homologous recombination scheme utilized to recover
PAd36AE1AE4AdS5Orf6.

Figures 3A-1 through 3A-10 illustrate a nucleic acid sequence for
PAd36AE1AE4Ad50rf6 (SEQ ID NO: 2).

Figure 4 illustrates a homologous recombination scheme utilized to recover
PAd36AE1AE3AE4AdS5Orf6.

Figure 5 illustrates, in tabular format, levels of Gag-specific T cell responses induced
using Ad36AE1gagAE4Ad50rf6 and/or MRK Ad5gag vectors in a prime-boost vaccination protocol.
Values reflect the mock-subtracted numbers of IFN-y secreting cells per million PBMC; wk, week.

Figure 6 illustrates, in tabular format, the numbers of CD4+ and CD8+ Gag-specific T
cells per million lymphocytes in Ad36-immunized macaques at week 8.

Figure 7 illustrates the nucleic acid sequence (SEQ ID NO: 3) of an optimized human
HIV-1 gag open reading frame.

Figure 8 illustrates the nucleic acid sequence encoding the gag expression cassette (SEQ
ID NO: 4). The various regions of the figure are as follows: (1) a first underlined segment of nucleic acid
sequence encoding the immediate early gene promoter region from human cytomegalovirus; (2) a first

segment of lowercase letters which is not underlined, which segment of DNA contains a convenient
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restriction enzyme site; (3) a region in caps which contains the coding sequence of HIV-1 gag; (4) a
second segment of lowercase letters which is not underlined, which segment of DNA contains a
convenient restriction enzyme site; and (5) a second underlined segment, this segment containing nucleic
acid sequence encoding a bovine growth hormone polyadenylation signal sequence.

Figures 9A-1 through 9A-2 illustrate a codon optimized wt-pol sequence, wherein
sequences encoding protease (PR) activity are deleted, leaving codon optimized “wild type” sequences
which encode RT (reverse transcriptase and RNase H activity) and IN integrase activity (SEQ ID NO: 6).
The open reading frame starts at an initiating Met residue at nucleotides 10-12 and ends at a termination
codon at nucleotides 2560-2562.

Figures 10A-1 through 10A-2 illustrate the open reading frame (SEQ ID NO: 7) of the
wild type pol construct disclosed as SEQ ID NO: 6.

Figures 11A-1 through 11A-3 illustrate the nucleotide (SEQ ID NO: 8) and amino acid
sequence (SEQ ID NO: 9) of IA-Pol. Underlined codons and amino acids denote mutations, as listed in
Table 1 herein.

Figure 12 illustrates a codon optimized version of HIV-1 jrfl nef (SEQ ID NO: 10). The
open reading frame starts at an initiating methionine residue at nucleotides 12-14 and ends at a “TAA”
stop codon at nucleotides 660-662.

Figure 13 illustrates the open reading frame (SEQ ID NO: 11) of codon optimized HIV
jrfl Nef.

Figures 14A-1 through 14A-2 illustrate a nucleotide sequence comparison between wild
type nef (jrfl) and codon-optimized nef. The wild type nef gene from the jrfl isolate consists of 648
nucleotides capable of encoding a 216 amino acid polypeptide. WT, wild type sequence (SEQ ID NO:
12); opt, codon-optimized sequence (contained within SEQ ID NO: 10). The Nef amino acid sequence is
shown in one-letter code (SEQ ID NO: 11).

Figure 15 illustrates nucleic acid (herein, “opt nef (G2A, LLAA)”; SEQ ID NO: 13)
which encodes optimized HIV-1 Nef wherein the open reading frame encodes for modifications at the
amino terminal myristylation site (Gly-2 to Ala-2) and substitution of the Leu-174-Leu-175 dileucine
motif to Ala-174-Ala-175. The open reading frame starts at an initiating methionine residue at
nucleotides 12-14 and ends at a “TAA” stop codon at nucleotides 660-662.

Figure 16 illustrates the open reading frame (SEQ ID NO: 14) of opt nef (G2A, LLAA).

Figure 17 illustrates nucleic acid (herein, “opt nef (G2A)”; SEQ ID NO: 15) which
encodes optimized HIV-1 Nef wherein the open reading frame encodes for modifications at the amino
terminal myristylation site (Gly-2 to Ala-2). The open reading frame starts at an initiating methionine
residue at nucleotides 12-14 and ends at a “TAA” stop codon at nucleotides 660-662.

Figure 18 illustrates the open reading frame (SEQ ID NO: 16) of opt nef (G2A).

-4-
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Figure 19 illustrates a schematic presentation of nef and nef derivatives. Amino acid
residues involved in Nef derivatives are presented. Glycine 2 and Leucine 174 and 175 are the sites
involved in myristylation and dileucine motif, respectively.

Figure 20 illustrates the nucleic acid sequence encoding the SEAP expression
cassette (SEQ ID NO: 17). The various regions of the figure are as follows: (1) a first underlined
segment of nucleic acid sequence encoding the immediate early gene promoter region from
human cytomegalovirus; (2) a first segment of lowercase letters which is not underlined, which
segment of DNA contains a convenient restriction enzyme site; (3) a region in caps which
contains the coding sequence of the human placental SEAP gene; (4) a second segment of
lowercase letters which is not underlined, which segment of DNA contains a convenient
restriction enzyme site; and (5) a second underlined segment, this segment containing nucleic
acid sequence encoding a bovine growth hormone polyadenylation signal sequence.

DETAILED DESCRIPTION OF THE INVENTION

Rare adenoviral serotypes possess an inherent advantage over the more commonly
exploited adenoviral serotypes such as adenoviral serotypes 2 and 5 primarily because preexisting
immunity is unlikely to limit their efficient delivery to, and expression of heterologous genes at, their
target site. Different adenoviral serotypes also exhibit distinct tropisms by reason of their varying capsid
structure and, thus, present the potential for targeting different tissues and possibly leading to the
elicitation of superior immune responses when used for vaccine or gene therapy purposes. These rare
serotypes when rendered replication-defective, however, have typically been difficult to propagate and
rescue and, therefore, have not been fully characterized to date.

Applicants have recently managed to successfully rescue and propagate one such rare,
replication-defective alternative serotype, adenovirus serotype 36, a subgroup D adenovirus, and herein
demonstrate the effective functioning of these adenoviruses in the delivery and expression of
heterologous transgenes.

Accordingly, the present invention relates to recombinant adenoviral vectors of serotype
36 suitable for use in gene therapy or vaccination protocols. A nucleic acid sequence disclosed herein for
adenovirus serotype 36 (SEQ ID NO: 1) is illustrated in Figures 1A-1 to 1A-11, although any functional
homologue or different strain of adenovirus serotype 36 forms an embodiment hereof, and can be utilized
in accordance with the vectors, methods and compositions of the present invention; as one of ordinary
skill in the art will appreciate. Sequence variation within Ad36 sequence has been noted by Applicants.
Accordingly, Ad36 vectors possessing sequence variation are encompassed as embodiments hereof. One
such sequence variation is as follows: (1) with reference to SEQ ID NO: 1, base pair 27820 exists also as
a “T” rather than the “A” as reflected in SEQ ID NO: 1.

-5.



10

15

20

25

30

35

WO 2006/086357 PCT/US2006/004213

One of skill in the art, provided with the sequence information disclosed herein, can
furthermore identify other variants of adenovirus serotype 36 sequences. Serotype classification is well
understood in the art. Adenovirus serotypes have been distinguished in the art via a number of art-
appreciated biological, chemical, immunological and structural criteria including but not limited to
hemagglutination properties of rat and rhesus monkey erythrocytes, DNA homology, restriction enzyme
cleavage patterns, percentage G+C content and oncogenicity; Straus, supra; Horwitz, supra. A given
serotype can be identified by any number of methods including, but not limited to, restriction mapping of
viral DNA; analyzing mobility of viral DNA; analyzing mobility of virion polypeptides on SDS-
polyacrylamide gels following electrophoresis; comparison of sequence information to known sequences
particularly from capsid genes (e.g., hexons) which contain sequences that define a serotype; and
comparison of sequence information with reference sera for a particular serotype available from the
ATCC. Classification of adenovirus serotypes by SDS-PAGE has been discussed in Wadell et al., 1980
Ann. N.Y. Acad. Sci. 354:16-42. Classification of adenovirus serotypes by restriction mapping has been .
discussed in Wadell et al., Current Topics in Microbiology and Immunology 110:191-220.

Adenovirus serotype 36 vectors in accordance with the present invention are at least
partially deleted/mutated in E1 such that any resultant viruses are devoid (or essentially devoid) of E1
activity, rendering the vectors incapable of replication in the intended host. Preferably, the E1 region is
completely deleted or inactivated. The adenoviruses may contain additional deletions in E3, and other
early regions, albeit in situations where E2 and/or E4 is deleted, E2 and/or E4 complementing cell lines
may be required to generate recombinant, replication-defective adenoviral vectors.

Adenoviral vectors of use in the methods of the present invention can be constructed
using well known techniques, such as those reviewed in Graham & Prevec, 1991 In Methods in
Molecular Biology: Gene Transfer and Expression Protocols, (Ed. Murray, E.J.), p. 109; and Hitt ez al.,
1997 "Human Adenovirus Vectors for Gene Transfer into Mammalian Cells" Advances in Pharmacology
40:137-206.

El-complementing cell lines used for the propagation and rescue of recombinant
adenoviruses as described herein should provide elements essential for the viruses to replicate, whetber
the elements are encoded in the cell’s genetic material or provided in trans. It is, furthermore, preferable
that the E1-complementing cell lines and the vectors not contain overlapping elements which could
enable homologous recombination between the nucleic acid of the vector and the nucleic acid of the cell
line, potentially leading to replication competent virus (or replication competent adenovirus “RCA”).
Often, propagation cells are human cells derived from the retina or kidney, although any cell line capable
of expressing the appropriate E1 and any other critical deleted region(s) can be utilized to generate
adenovirus suitable for use in the methods of the present invention. Embryonal cells such as amniocytes

have been shown to be particularly suited for the generation of El complementing cell lines. Several cell
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lines are available and include but are not limited to the known cell lines PER.C6® (ECACC deposit
number 96022940), 911, 293, and El A549. PER.C6® cell lines are described in WO 97/00326
(published January 3, 1997) and issued U.S. Patent No. 6,033,908. PER.C6® is a primary human
retinoblast cell line transduced with an E1 gene segment that complements the production of replication
defective (FG) adenovirus, but is designed to prevent generation of replication competent adenovirus by
homologous recombination. 293 cells are described in Graham et al., 1977 J. Gen. Virol. 36:59-72. For
the propagation and rescue of non-group C adenoviral vectors, a cell line expressing an E1 region which
is complementary to the E1 region deleted in the viruses being propagated can be utilized. For example,
a specific example of cells suitable for the propagation of recombinant Ad36 E1-deleted vectors express
the early region 1 (E1) of adenovirus 36 or another group D serotype. Alternatively, a cell line
expressing regions of E1 and E4 derived from the same serotype can be employed; see, e.g., U.S. Patent
No. 6,270,996. Another alternative would be to propagate non-group C adenovirus in available E1-
expressing cell lines (e.g., PER.C6®, A549 or 293). This latter method involves the incorporation of a
critical E4 region into the adenovirus to be propagated. The critical E4 region is native to a virus of the
same or highly similar serotype as that of the E1 gene product(s) (particularly the E1B 55K region) of the
complementing cell line, and comprises typically, at a minimum, E4 open reading frame 6 (“ORF6”); see
PCT/US2003/026145, published March 4, 2004. One of skill in the art can readily appreciate and carry
out numerous other methods suitable for the production of recombinant, replication-defective
adenoviruses of use in the methods of the present invention. Following viral production in whatever
means employed, viruses may be purified, formulated and stored prior to host administration.

Such methods for producing recombinant, replication-defective adenoviruses of serotype
36 are considered part of the present invention. Particularly, such methods comprising the acts of (1)
introducing recombinant, replication-defective adenoviral vectors of serotype 36 into appropriate
adenoviral E1-complementing cells and (2) allowing for the production of viral particles. Viral particles
so produced and host cells comprising recombinant, replication-defective adenoviral serotype 36 vectors
of the present invention form additional aspects of the present invention. “Isolated host cells” are
defined herein as a population of cells not including a transgenic human being.

Adenoviral vectors in accordance with the present invention are very well suited to
effectuate the expression of heterologous polypeptides, especially in situations where an individual’s
immune response effectively prevents administration or readministration via the more commonly
employed adenoviral serotypes. Accordingly, specific embodiments of the present invention are
recombinant, replication-defective adenoviral vectors of serotype 36 which comprise a heterologous
nucleic acid encoding a polypeptide(s) of interest. The expressed nucleic acid can be DNA and/or RNA,
and can be double or single stranded. The nucleic acid can be inserted in an E1 parallel (transcribed 5’ to

3’ relative to the vector backbone) or anti-parallel (transcribed 3’ to 5’ relative to the vector backbone)
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orientation. The nucleic acid can be codon-optimized for expression in the desired host (e.g., a
mammalian host). The heterologous nucleic acid can be in the form of an expression cassette. A gene
expression cassette can contain (a) nucleic acid encoding a protein or antigen of interest; (b) a
heterologous promoter operatively linked to the nucleic acid encoding the protein/antigen; and (c) a
transcription termination signal.

In specific embodiments, the heterologous promoter is recognized by a eukaryotic RNA
polymerase. One example of a promoter suitable for use in the present invention is the immediate early
human cytomegalovirus promoter (Chapman et al., 1991 Nucl. Acids Res. 19:3979-3986). Further
examples of promoters that can be used in the present invention are the strong immunoglobulin promoter,
the EF1 alpha promoter, the murine CMV promoter, the Rous Sarcoma Virus promoter, the SV40
early/late promoters and the beta actin promoter, albeit those of skill in the art can appreciate that any
promoter capable of effecting expression of the heterologous nucleic acid in the intended host can be
used in accordance with the methods of the present invention. The promoter may comprise a regulatable
sequence such as the Tet operator sequence. Sequences such as these that offer the potential for
regulation of transcription and expression are useful in circumstances where repression/modulation of
gene transcription is sought. The adenoviral gene expression cassette may comprise a transcription
termination sequence; specific embodiments of which are the bovine growth hormone
termination/polyadenylation signal (bGHpA) or the short synthetic polyA signal (SPA) of 49 nucleotides
in length defined as follows: AATAAAAGATCTTTATTTTCATTAGATCTGTGTGTT-
GGTTTTTTGTGTG (SEQ ID NO: 5). A leader or signal peptide may also be incorporated into the
transgene. In specific embodiments, the leader is derived from the tissue-specific plasminogen activator
protein, tPA.

Heterologous nucleic acids of interest typically encode immunogenic and/or therapeutic
proteins. Preferred therapeutic proteins are those which elicit some measurable therapeutic benefit in the
individual host upon administration. Preferred immunogenic proteins are those proteins which are
capable of eliciting a protective and/or beneficial immune response in an individual. A specific
embodiment of the present invention, illustrated herein, is the delivery of nucleic acid encoding
representative immunogenic proteins (HIV Gag, Nef and/or Pol) by the vectors, methods and
compositions disclosed, albeit any gene encoding a therapeutic or immunogenic proteiﬁ can be used in
accordance with the methods disclosed herein and form important embodiments hereof. The vectors,
methods and compositions of the present invention can be used to effectuate the delivery of any
polypeptide whose presence/function brings about a desired effect in a given host, particularly a
therapeutic/immunogenic effect useful in the treatment/alteration/modification of various conditions
associated with, caused by, effected by (positively or negatively), exacerbated by, or modified by the

presence or absence of a particular nucleic acid, protein, antigen, fragment, or activity associated with
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any of the foregoing. Adenovirus serotype 36 vectors were found to induce significant levels of gag-
specific T cells; Figure 5. Moreover, the results indicated that immunization with the disclosed vectors
was able to elicit both HIV-specific CD4+ and CD8+ T cells; Figure 6. These results were particularly
manifested when Ad36 was used in a prime-boost protocol with an adenoviral vector of serotype 5.

One aspect of the present invention, therefore, relates to adenovirus serotype 36-based
vectors carrying heterologous nucleic acid encoding an HIV antigen(s)/protein(s), vector compositions,
and methods of using same. Human Immunodeficiency Virus (“HIV”) is the etiological agent of
acquired human immune deficiency syndrome (AIDS) and related disorders. HIV is an RNA virus of the
Retroviridae family and exhibits the 5’LTR-gag-pol-env-LTR 3’ organization of all retroviruses. The
integrated form of HIV, known as the provirus, is approximately 9.8 Kb in length. Each end of the viral
genome contains flanking sequences known as long terminal repeats (LTRs).

Heterologous nucleic acid encoding an HIV antigen/protein may be derived from any
HIV strain including, but not limited to, HIV-1 and HIV-2, strains A, B, C, D, E, F, G, H, I, O, llIB,
LAV, SF2, CM235, and US4; see, e.g., Myers et al., eds. “Human Retroviruses and AIDS: 1995 (Los
Alamos National Laboratory, Los Alamos NM 97545). Another HIV strain suitable for use in the
methods disclosed herein is HIV-1 strain CAM-1; Myers et al, eds. "Human Retroviruses and AIDS”:
1995, MA3-TIA19. This gene closely resembles the consensus amino acid sequence for the clade B
(North American/European) sequence. HIV gene sequence(s) may be based on various clades of HIV-1;
specific examples of which are Clades A, B, and C. Sequences for genes of many HIV strains are
publicly available from GenBank and primary, field isolates of HIV are available from the National
Institute of Allergy and Infectious Diseases (NIAID) which has contracted with Quality Biological
(Gaithersburg, MD) to make these strains available. Strains are also available from the World Health
Organization (WHO), Geneva Switzerland.

HIV genes encode at least nine proteins and are divided into three classes; the major
structural proteins (Gag, Pol, and Env), the regulatory proteins (Tat and Rev); and the accessory proteins
(Vpu, Vpr, Vif and Nef). The gag gene encodes a 55-kilodalton (kDa) precursor protein (p55) which is
expressed from the unspliced viral mRNA and is proteolytically processed by the HIV protease, a
product of the pol gene. The mature p55 protein products are p17 (matrix), p24 (capsid), p9
(nucleocapsid) and p6. The pol gene encodes proteins necessary for virus replication - protease (Pro,
P10), reverse transcriptase (RT, P50), integrase (IN, p31) and RNAse H (RNAse, p15) activities. These
viral proteins are expressed as a Gag or Gag-Pol fusion protein which is generated by a ribosomal frame
shift. The 55 kDa gag and 160 kDa gagpol precursor proteins are then proteolytically processed by the
virally encoded protease into their mature products. The nef gene encodes an early accessory HIV
protein (Nef) which has been shown to possess several activities such as down regulating CD4

expression, disturbing T-cell activation and stimulating HIV infectivity. The env gene encodes the viral
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envelope glycoprotein that is translated as a 160-kilodalton (kDa) precursor (gp160) and then cleaved by
a cellular protease to yield the external 120-kDa envelope glycoprotein (gp120) and the transmembrane
41-kDa envelope glycoprotein (gp41). Gp120 and gp41 remain associated and are displayed on the viral
particles and the surface of HIV-infected cells. The tat gene encodes a long form and a short form of the
Tat protein, a RNA binding protein which is a transcriptional transactivator essential for HIV replication.
The rev gene encodes the 13 kDa Rev protein, 2 RNA binding protein. The Rev protein binds to a region
of the viral RNA termed the Rev response element (RRE). The Rev protein promotes transfer of
unspliced viral RNA from the nucleus to the cytoplasm. The Rev protein is required for HIV late gene
expression and in turn, HIV replication.

Nucleic acid encoding any HIV antigen may be utilized in the methods and compositions
of the present invention (specific examples of which include but are not limited to the aforementioned
genes, nucleic acid encoding active and/or immunogenic fragments thereof, and/or
modifications/derivatives of any of the foregoing). The present invention contemplates as well the
various codon-optimized forms of nucleic acid encoding HIV antigens, including codon-optimized HIV
gag (including but by no means limited to p55 versions of codon-optimized full length (“FL”) Gag and
tPA-Gag fusion proteins), HIV pol, HIV nef, HIV env, HIV tat, HIV rev, and modifications/derivatives
of immunological relevance. Embodiments exemplified herein employ nucleic acid encoding codon-
optimized Nef antigens; codon-optimized p55 Gag antigens; and codon-optimized Pol antigens. Codon-
optimized HIV-1 gag genes are disclosed in PCT International Application PCT/US00/18332, published
January 11, 2001 (WO 01/02607). Codon-optimized HIV-1 env genes are disclosed in PCT International
Applications PCT/US97/02294 and PCT/US97/10517, published August 28, 1997 (WO 97/31115) and
December 24, 1997 (WO 97/48370), respectively. Codon-optimized HIV-1 pol genes are disclosed in
U.S. Application Serial No. 09/745,221, filed December 21, 2000 and PCT International Application
PCT/US00/34724, also filed December 21, 2000. Codon-optimized HIV-1 nef genes are disclosed in
U.S. Application Serial No. 09/738,782, filed December 15, 2000 and PCT International Application
PCT/US00/34162, also filed December 15, 2000. It is well within the purview of the skilled artisan to
choose an appropriate nucleotide sequence including but not limited to those cited above which encodes
a specific HIV antigen, or immunologically relevant portion or modification/derivative thereof.
“Immunologically relevant”, “immunogenic” or “antigenic” as defined herein means (1) with regard to a
viral antigen, that the protein is capable, upon administration, of eliciting a measurable immune response
within an individual sufficient to retard the propagation and/or spread of the virus and/or to
reduce/contain viral load within the individual; or (2) with regards to a nucleotide sequence, that the
sequence is capable of encoding for a protein capable of the above. One of skill in the art can,

furthermore, appreciate that any nucleic acid encoding for a protein, antigen, derivative or fragment
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capable of effectuating a desired result (sequences that may or may not be codon-optimized) is of use in
the methods and compositions of the instant invention.

An example of a codon-optimized gag gene that can be utilized in the vectors, methods
and compositions of the present invention is that disclosed in PCT/US00/18332, published January 11,
2001 (see Figure 7; SEQ ID NO: 3). The sequence is derived from HIV-1 strain CAM-1 and encodes
full-length p55 gag. The gag gene of HIV-1 strain CAM-1 was selected as it closely resembles the
consensus amino acid sequence for the clade B (North American/European) sequence (Los Alamos HIV
database). The sequence was designed to incorporate human preferred (“humanized”) codons in order to
maximize in vivo mammalian expression (Lathe, 1985, J. Mol. Biol. 183:1-12).

Open reading frames for various synthetic pol genes comprising coding sequences for
reverse transcriptase (or RT which consists of a polymerase and RNase H activity) and integrase (IN) are
disclosed in PCT/US00/34724. The protein sequences therein are based on Hxb2r, a clonal isolate of
IIB. This sequence has been shown to be closest to the consensus clade B sequence with only 16
nonidentical residues out of 848 (Korber, et al., 1998, Human retroviruses and AIDS, Los Alamos
National Laboratory, Los Alamos, New Mexico).

A particular embodiment of this portion of the invention relates to vectors comprising
codon optimized nucleotide sequences which encode wt-pol constructs (herein, "wt-pol” or "wt-pol
(codon optimized)") wherein sequences encoding the protease (PR) activity are deleted, leaving codon
optimized "wild type" sequences which encode RT (reverse transcriptase and RNase H activity) and IN
integrase activity. A DNA molecule which encodes this protein is disclosed herein as SEQ ID NO: 6
(Figures 9A-1 to 9A-2), the open reading frame being contained from an initiating Met residue at
nucleotides 10-12 to a termination codon from nucleotides 2560-2562. The open reading frame of the
wild type pol construct (SEQ ID NO: 7; Figures 10A-1 to 10A-2) contains 850 amino acids.

Alternative specific embodiments relate to vectors comprising codon optimized HIV-1
pol wherein, in addition to deletion of the portion of the wild type sequence encoding the protease
activity, a combination of active site residue mutations are introduced which are deleterious to HIV-1 pol
(RT-RH-IN) activity of the expressed protein. Therefore, the present invention relates to adenoviral
vectors comprising HIV-1 pol devoid of sequences encoding PR activity and containing a mutation(s)
which at least partially, and preferably substantially, abolishes RT, RNase and/or IN activity. One type
of HIV-1 pol mutant which is part and parcel of an adenoviral vector construct of use in the methods and
compositions disclosed herein may include but is not limited to a mutated nucleic acid molecule
comprising at least one nucleotide substitution which results in a point mutation which effectively alters
an active site within the RT, RNase and/or IN regions of the expressed protein, resulting in at least
substantially decreased enzymatic activity for the RT, RNase H and/or IN functions of HIV-1 Pol. Ina

specific embodiment of this portion of the invention, a HIV-1 DNA pol construct contains a mutation (or
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mutations) within the Pol coding region which effectively abolishes RT, RNase H and IN activity. A
specific HIV-1 pol-containing construct contains at least one point mutation which alters the active site
of the RT, RNase H and IN domains of Pol, such that each activity is at least substantially abolished.
Such a HIV-1 Pol mutant will most likely comprise at least one point mutation in or around each catalytic
domain responsible for RT, RNase H and IN activity, respectfully. To this end, specific embodiments
relate to adenoviral vectors comprising HIV-1 pol wherein the encoding nucleic acid comprises nine
codon substitution mutations which result in an inactivated Pol protein (IA Pol: SEQ ID NO: 8, Figures
11A-1 to 11A-3) which has no PR, RT, RNase or IN activity, wherein three such point mutations reside
within each of the RT, RNase and IN catalytic domains. Therefore, one exemplification contemplated
employs an adenoviral vector construct which comprises, in an appropriate fashion, a nucleic acid
molecule which encodes IA-Pol, which contains all nine mutations as shown below in Table 1. An
additional amino acid residue for substitution is Asp551, localized within the RNase domain of Pol. Any
combination of the mutations disclosed herein may be suitable and therefore may be utilized in the
vectors, methods and compositions of the present invention. While addition and deletion mutations are
contemplated and within the scope of the invention, the preferred mutation is a point mutation resulting

in a substitution of the wild type amino acid with an alternative amino acid residue.

Table 1

wt aa aa residue mutant aa enzyme function
Asp 112 Ala RT

Asp 187 Ala RT

Asp 188 Ala RT
Asp 445 Ala RNase H
Glu 480 Ala RNase H
‘Asp 500 Ala RNase H
Asp 626 Ala IN

Asp 678 Ala IN

Glu 714 Ala IN

It is preferred that point mutations be incorporated into the IApol mutant adenoviral vector constructs of
the present invention so as to lessen the possibility of altering epitopes in and around the active site(s) of
HIV-1 Pol. To this end, SEQ ID NO: 8 (Figures 11A-1 to 11A-3) discloses the nucleotide sequence
which codes for a codon optimized pol in addition to the nine mutations shown in Table 1 and referred to

herein as "IApol".
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In one specific example of an adenoviral vector comprising pol (see Table 1), all residues
that comprise the catalytic triad of the polymerase, namely Asp112, Asp187, and Asp188, can be
substituted with alanine (Ala) residues (Larder, et al., Nature 1987, 327: 716-717; Larder, et al., 1989,
Proc. Natl. Acad. Sci. 1989, 86: 4803-4807). Three additional mutations can be introduced at Asp445,
Glu480 and Asp500 to abolish RNase H activity, with each residue being substituted for an Ala residue,
respectively (Davies, et al., 1991, Science 252:, 88-95; Schatz, et al., 1989, FEBS Lett. 257: 311-314;
Mizrahi, et al., 1990, Nucl. Acids. Res. 18: pp. 5359-5353). HIV pol integrase function can be abolished
through thrée mutations at Asp626, Asp678 and Glu714. Again, each of these residues can be substituted
with an Ala residue (Wiskerchen, et al., 1995, J. Virol. 69: 376-386; Leavitt, et al., 1993, J. Biol. Chem.
268: 2113-2119). Amino acid residue Pro3 of SEQ ID NO: 8 marks the start of the RT gene. The
complete amino acid sequence of IA-Pol is disclosed herein as SEQ ID NO: 8 and shown in Figures 11A-
1to 11A-3.

It will be understood that any combination of mutations may be suitable and therefore
utilized in the adenoviral HIV constructs, methods and compositions disclosed herein either administered
alone, with other heterologous genes, in a combined modality regime and/or as part of a prime-boost
regimen. For example, it may be possible to mutate only 2 of the 3 residues within the respective reverse
transcriptase, RNase H, and integrase coding regions while still abolishing these enzymatic activities.

Another feature of the present invention are methods, vectors and compositions
employing adenoviral vector constructs comprising codon optimized HIV-1 Pol comprising a eukaryotic
trafficking signal peptide or a leader peptide such as that found in highly expressed mammalian proteins
such as immunoglobulin leader peptides. Any functional leader peptide may be tested for efficacy. The
respective DNA may be modified by known recombinant DNA methodology. In the alternative, as noted
above, a nucleotide sequence which encodes a leader/signal peptide may be inserted into a DNA vector
housing the open reading frame for the Pol protein of interest. Regardless of the cloning strategy, the end
result is a vector construct which comprises vector components for effective gene expression in
conjunction with nucleotide sequences which encode a modified HIV-1 Pol protein of interest, including
but not limited to a HIV-1 Pol protein which contains a leader peptide.

The design of gene sequences disclosed herein incorporates the use of human preferred
(“humanized”) codons for each amino acid residue in the sequence in order to maximize in vivo
mammalian expression (Lathe, 1985, J. Mol. Biol. 183:1-12). As can be discerned by inspecting the
codon usage in SEQ ID NOs: 6 and 8, the following codon usage for mammalian optimization is
preferred: Met (ATG), Gly (GGC), Lys (AAG), Trp (TGG), Ser (TCC), Arg (AGG), Val (GTG), Pro
(CCC), Thr (ACC), Glu (GAG); Leu (CTG), His (CAC), lle (ATC), Asn (AAC), Cys (TGC), Ala (GCC),
Gln (CAG), Phe (TTC) and Tyr (TAC). For an additional discussion relating to mammalian (human)
codon optimization, see WO 97/31115 (PCT/US97/02294). It is intended that the skilled artisan may use
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alternative versions of codon optimization or may omit this step when generating HIV vaccine constructs
within the scope of the present invention. Therefore, the present invention also relates to vectors,
methods and compositions comprising/utilizing non-codon optimized or partially codon optimized
versions of nucleic acid molecules and associated recombinant adenoviral HIV constructs which encode
the various wild type and modified forms of the HIV proteins. However, codon optimization of these
constructs constitutes a preferred embodiment of this invention.

Codon optimized versions of HIV-1 nef and HIV-1 nef modifications of use in specific
embodiments herein can be found in U.S. Application Serial No. 09/738,782, filed December 15, 2000
and PCT International Application PCT/US00/34162, also filed December 15, 2000. Specific codon
optimized nef and nef modifications relate to nucleic acid encoding HIV-1 Nef from the HIV-1 jrfl
isolate wherein the codons are optimized for expression in a mammalian system such as a human. A
DNA molecule which encodes this protein is disclosed herein as SEQ ID NO: 10 (Figure 12), while the
expressed open reading frame is disclosed herein as SEQ ID NO: 11. Figures 14A-1 to 14A-2 illustrate a
comparison of wild type vs. codon optimized nucleotides comprising the open reading frame of HIV-nef.
The open reading frame for SEQ ID NO: 10 comprises an initiating methionine residue at nucleotides 12-
14 and a “TAA” stop codon from nucleotides 660-662. The open reading frame of SEQ ID NO: 10
provides a 216 amino acid HIV-1 Nef protein expressed through utilization of a codon optimized DNA
vaccine vector. The 216 amino acid HIV-1 Nef (jrfl) protein is disclosed herein as SEQ ID NO: 11;
Figure 13. A modified nef optimized coding region forming an additional embodiment herein relates to a
nucleic acid molecule encoding optimized HIV-1 Nef wherein the open reading frame codes for
modifications at the amino terminal myristylation site (Gly-2 to Ala-2) and substitution of the Leu-174-
Leu-175 dileucine motif to Ala-174-Ala-175, herein described as opt nef (G2A, LLAA). ADNA
molecule which encodes this protein is disclosed herein as SEQ ID NO: 13, while the expressed open
reading frame is disclosed herein as SEQ ID NO: 14. Yet another modified nef optimized coding region
forming an embodiment hereof relates to a nucleic acid molecule encoding optimized HIV-1 Nef
wherein the open reading frame codes for modifications at the amino terminal myristylation site (Gly-2 to
Ala-2), herein described as opt nef (G2A). A DNA molecule which encodes this protein is disclosed
herein as SEQ ID NO: 15, while the expressed open reading frame is disclosed herein as SEQ ID NO: 16.

HIV-1 Nef is a 216 amino acid cytosolic protein which associates with the inner surface
of the host cell plasma membrane through myristylation of Gly-2 (Franchini et al., 1986, Virology 155:
593-599). While not all possible Nef functions have been elucidated, it has become clear that correct
trafficking of Nef to the inner plasma membrane promotes viral replication by altering the host
intracellular environment to facilitate the early phase of the HIV-1 life cycle and by increasing the
infectivity of progeny viral particles. In one aspect of the invention, the methods, vectors and

compositions of the present invention employ an adenoviral vector(s) comprising codon-optimized nef
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sequence modified to contain a nucleotide sequence which encodes a heterologous leader peptide such
that the amino terminal region of the expressed protein will contain the leader peptide. The diversity of
function that typifies eukaryotic cells depends upon the structural differentiation of their membrane
boundaries. To generate and maintain these structures, proteins must be transported from their site of
synthesis in the endoplasmic reticulum to predetermined destinations throughout the cell. This requires
that the trafficking proteins display sorting signals that are recognized by the molecular machinery
responsible for route selection located at the access points to the main trafficking pathways. Sorting
decisions for most proteins need to be made only once as they traverse their biosynthetic pathways since
their final destination, the cellular location at which they perform their function, becomes their
permanent residence. Maintenance of intracellular integrity depends in part on the selective sorting and
accurate transport of proteins to their correct destinations. Defined sequence motifs exist in proteins
which can act as 'address labels'. A number of sorting signals have been found associated with the
cytoplasmic domains of membrane proteins. An effective induction of CTL responses often requires
sustained, high level endogenous expression of an antigen. As membrane-association via myristylation is
an essential requirement for most of Nef's function, mutants lacking myristylation, by glycine-to-alanine
change, change of the dileucine motif and/or by substitution with a leader sequence, will be functionally
defective, and therefore will have improved safety profile compared to wild-type Nef for use as an HIV-1
vaccine component.

In specific embodiments, therefore, the nucleotide sequence is modified to include a
leader or signal peptide of interest. This may be accomplished by known recombinant DNA
methodology. In the alternative, as noted above, insertion of a nucleotide sequence may be inserted into
a DNA vector housing the open reading frame for the Nef protein of interest.

It has been shown that myristylation of Gly-2 in conjunction with a dileucine motif in the
carboxy region of the protein is essential for Nef-induced down regulation of CD4 (Aiken et al., 1994,
Cell 76: 853-864) via endocytosis. It has also been shown that Nef expression promotes down regulation
of MHCI (Schwartz et al., 1996, Nature Medicine 2(3): 338-342) via endocytosis. The present invention
contemplates adenoviral vectors which comprise sequence encoding a modified Nef protein altered in
trafficking and/or functional properties and the use thereof in the methods and compositions of the
present invention. The modifications introduced into the adenoviral vector HIV constructs of the present
invention include but are not limited to additions, deletions or substitutions to the nef open reading frame
which results in the expression of a modified Nef protein which includes an amino terminal leader
peptide, modification or deletion of the amino terminal myristylation site, and modification or deletion of
the dileucine motif within the Nef protein and which alter function within the infected host cell.

A recombinant adenoviral construct of use in accordance with the methods and

compositions disclosed herein can comprise sequence encoding optimized HIV-1 Nef with modifications
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at the amino terminal myristylation site (Gly-2 to Ala-2) and substitution of the Leu-174-Leu-175
dileucine motif to Ala-174-Ala-175. This open reading frame is herein described as opt nef
(G2A,LLAA) and is disclosed as SEQ ID NO: 13, which comprises an initiating methionine residue at
nucleotides 12-14 and a “TAA” stop codon from nucleotides 660-662. The nucleotide sequence of this
codon optimized version of HIV-1 jrfl nef gene with the above mentioned modifications is disclosed
herein as SEQ ID NO: 13; Figure 15. The open reading frame of SEQ ID NO: 13 encodes Nef
(G2A,LLAA), disclosed herein as SEQ ID NO: 14; Figure 16.

Another recombinant adenoviral construct of use in accordance with the methods and
compositions disclosed herein can comprise sequence encoding optimized HIV-1 Nef with modifications
at the amino terminal myristylation site (Gly-2 to Ala-2). This open reading frame is herein described as
opt nef (G2A) and is disclosed as SEQ ID NO: 16, which comprises an initiating methionine residue at
nucleotides 12-14 and a “TAA” stop codon from nucleotides 660-662. The nucleotide sequence of this
codon optimized version of HIV-1 jrfl nef gene with the above mentioned modification is disclosed
herein as SEQ ID NO: 15; Figure 17. The open reading frame of SEQ ID NO: 15 encodes Nef (G2A),
disclosed herein as SEQ ID NO: 16; Figure 18.

Figure 19 shows a schematic presentation of nef and nef derivatives. Amino acid
residues involved in Nef derivatives are presented. Glycine 2 and Leucine 174 and 175 are the sites
involved in myristylation and dileucine motif, respectively.

Adenoviral vectors of use in the methods and compositions of the present invention may
comprise one or more HIV genes/encoding nucleic acid. The administration of at least one recombinant
adenoviral vector(s) comprising two or more HIV genes, their derivatives, or modifications are
anticipated as well as exemplified herein. Two or more HIV genes can be expressed on at least one
recombinant adenoviral vector construct and/or two or more HIV genes can be expressed across two or
more constructs. Therefore, the present invention offers the possibility of using the methods and
compositions of the present invention to evade/bypass host immunity and effectuate a multi-valent HIV
gene administration, specific examples, but not limitations of which, include the administration of
adenoviral vectors comprising nucleic acid sequence encoding (1) Gag and Nef polypeptides, (2) Gag
and Pol polypeptides, (3) Pol and Nef polypeptides, and (4) Gag, Pol and Nef polypeptides.

Multiple genes/encoding nucleic acid may be ligated into a proper shuttle plasmid for
generation of a pre-adenoviral plasmid comprising multiple open reading frames. Open reading frames
for the multiple genes/encoding nucleic acid can be operatively linked to distinct promoters and
transcription termination sequences. In other embodiments, the open reading frames may be operatively
linked to a single promoter, with the open reading frames operatively linked by an internal ribosome
entry sequence (IRES; as disclosed in WO 95/24485), or suitable alternative allowing for transcription of

the multiple open reading frames to run off of a single promoter. In certain embodiments, the open
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reading frames may be fused together by stepwise PCR or suitable alternative methodology for fusing
together two open reading frames. Various combined modality administration regimens suitable for use
in the present invention are disclosed in PCT/US01/28861, published March 21, 2002.

Multi-valent vectors of this description form an important aspect of the present invention
as are methods of using same in eliciting cellular-mediated immune responses specific for the HIV
antigens contained therein. It is well within the purview of one of skill in the art to arrive at and
effectively utilize various fusion/multi-valent constructs.

The present invention encompasses methods for (1) effectuating a therapeutic response
in an individual and (2) inducing an immune response (including a cellular-mediated immune response)
comprising administering to an individual a recombinant adenovirus serotype 36 vector in accordance
with the present invention. One aspect of the present invention are methods for generating an enhanced
immune response against one or more antigens (bacterial, viral (e.g., HIV) or other (e.g., cancer)) which
comprise the administration of a recombinant adenovirus serotype 36 vehicle expressing the antigen of
interest. Administration of recombinant Ad36 vectors in this manner provides for improved cellular-
mediated immune response, particularly where there is pre-existing immunity in a given host to the more
well-represented adenovirus serotypes (e.g., Ad2 and Ad5). An effect of the improved vaccine
administration methods should be a lower transmission rate to (or occurrence rate in) previously
uninfected individuals (i.e., prophylactic applications) and/or a reduction in the levels of
virus/bacteria/foreign agent within an infected individual (i.., therapeutic applications). As relates to
HIV indications, an effect of the improved vaccine administration methods should be a lower
transmission rate to previously uninfected individuals (i.e., prophylactic applications) and/or a reduction
in the levels of viral loads within an infected individual (i.e., therapeutic applications) so as to prolong
the asymptomatic phase of HIV infection. Administration, intracellular delivery and expression of the
recombinant Ad36 vectors elicits a host CTL and Th response.

Accordingly, the present invention relates to methodology regarding administration of
the recombinant Ad36 viral vectors (or immunogenic compositions thereof, herein termed vaccines) to
provide effective immunoprophylaxis, to prevent establishment of an infection following exposure to the
viral (for instance, HIV), bacterial or other agent, or as a post-infection therapeutic vaccine to mitigate
infection to result in the establishment of a lower virus/bacteria/other load with beneficial long term
consequences.

The recombinant adenovirus serotype 36 vectors disclosed herein may form the subject
of a single administration or be part of a broader prime/boost-type administration regimen. Prime-boost
regimens can employ different viruses (including but not limited to different viral serotypes and viruses
of different origin), viral vector/protein combinations, and combinations of viral and polynucleotide

administrations. In this type of scenario, an individual is first administered a priming dose of a
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protein/antigen/derivative/modification utilizing a certain vehicle (be that a viral vehicle, purified and/or
recombinant protein, or encoding nucleic acid). Multiple primings, typically 1-4, are usually employed,
although more may be used. The priming dose(s) effectively primes the immune response so that, upon
subsequent identification of the protein/antigen(s) in the circulating immune system, the immune
response is capable of immediately recognizing and responding to the protein/antigen(s) within the host.
Following some period of time, the individual is administered a boosting dose of at least one of the
previously delivered protein(s)/antigen(s), derivatives or modifications thereof (administered by viral
vehicle/protein/nucleic acid). The length of time between priming and boost may typically vary from
about four months to a year, albeit other time frames may be used as one of ordinary skill in the art will
appreciate. The follow-up or boosting administration may also be repeated at selected time intervals. A
mixed modality prime and boost inoculation scheme should result in an enhanced immune response,
specifically where there is pre-existing anti-vector immunity.

Selection of the alternate administration vehicle (be it viral/nucleic acid/protein) to be
employed in conjunction with the vectors disclosed herein in a prime-boost administration regimen is not
critical to the successful practice hereof. Any vehicle capable of delivering the antigen (or effectuating
expression of the antigen) to sufficient levels such that a cellular and/or humoral-mediated response is
elicited should be sufficient to prime or boost the presently disclosed administration. Suitable viral
vehicles include but are not limited to distinct serotypes of adenovirus, including but not limited to
adenovirus serotypes 53, 6, 24, 34 and 35 (see, e.g., PCT/US00/18332, published Jan. 11, 2001 (AdS);
PCT/US01/28861, published Mar. 21, 2002 (Ad5); PCT/US02/32512, published April 17, 2003 (Ad6);
PCT/US2003/026145, published March 4, 2004 (Ad24, Ad34); PCT/NL00/00325, published November
23, 2000 (Ad35)). Alternatively, the adenoviral administration can be followed or preceded by a viral
vehicle of diverse origin. Examples of different viral vehicles include but are not limited to adeno-
associated virus (“AAV”; see, e.g., Samulski et al., 1987 J. Virol. 61:3096-3101; Samulski et al., 1989 J.
Virol. 63:3822-3828); retrovirus (see, e.g., Miller, 1990 Human Gene Ther. 1:5-14; Ausubel et al.,
Current Protocols in Molecular Biology); pox virus (including but not limited to replication-impaired
NYVAC, ALVAC, TROVAC and MVA vectors, see, e.g., Panicali & Paoletti, 1982 Proc. Natl. Acad.
Sci. USA 79:4927-31; Nakano et al. 1982 Proc. Natl. Acad. Sci. USA 79: 1593-1596; Piccini et al., In
Methods in Enzymology 153:545-63 (Wu & Grossman, eds., Academic Press, San Diego); Sutter et al.,
1994 Vaccine 12:1032-40; Wyatt et al., 1996 Vaccine 15:1451-8; and U.S. Patent Nos. 4,603,112;
4,769,330; 4,722,848; 4,603,112; 5,110,587; 5,174,993; and 5,185,146); and alpha virus (see, e.g., WO
92/10578; W0.94/21792; WO 95/07994; and U.S. Patent Nos. 5,091,309 and 5,217,879). Prime-boost
protocols exploiting adenoviral and pox viral vectors for delivery of HIV antigens are discussed in
International Application No. PCT/US03/07511, published September 18, 2003. An alternative to the

above immunization schemes would be to employ polynucleotide administrations (including but not
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limited to “naked DNA” or facilitated polynucleotide delivery) in conjunction with an adenoviral prime
and/or boost; see, e.g., Wolff et al., 1990 Science 247:1465, and the following patent publications: uU.S.
Patent Nos. 5,580,859; 5,589,466; 5,739,118; 5,736,524; 5,679,647, WO 90/11092 and WO 98/04720.
Another alternative would be to employ purified/recombinant protein administration in a prime-boost
scheme along with adenovirus.

Potential hosts/vaccinees/individuals that can be administered the recombinant
adenoviral vectors of the present invention include, but are not limited to, primates and especially
humans and non-human primates, and include any non-human mammal of commercial or domestic
veterinary importance.

Compositions of adenoviral vectors including, but not limited to, vaccine compositions,
administered in accordance with the methods and compositions of the present invention may be
administered alone or in combination with other viral- or non-viral-based DNA/protein vaccines. They
also may be administered as part of a broader treatment regimen. The present invention, thus,
encompasses those situations where the disclosed adenovirus constructs are administered in conjunction
with other therapies; including but not limited to other antimicrobial (e.g., antiviral, antibacterial) agent
treatment therapies. Any specific antimicrobial agent(s) is not critical to successful practice of the
methods disclosed herein. The antimicrobial agent can, for example, be based on/derived from an
antibody, a polynucleotide, a polypeptide, a peptide, or a small molecule. Any antimicrobial agent that

effectively reduces microbial replication/spread/load within an individual is sufficient for the uses

. described herein.

Antiviral agents antagonize the functioning/life cycle of a virus, and target a
protein/function essential to the proper life cycle of the virus; an effect that can be readily determined by
an in vivo or in vitro assay. Some representative antiviral agents which target specific viral proteins are
protease inhibitors, reverse transcriptase inhibitors (including nucleoside analogs; non-nucleoside reverse
transcriptase inhibitors; and nucleotide analogs), and integrase inhibitors. Protease inhibitors include, for
example, indinavir/CRIXIVAN®; ritonavit/NORVIR®; saquinavit/F ORTOVASE®;
nelfinavir/VIRACEPT®; amprenavit/ AGENERASE®; lopinavir and ritonavit/KALETRA®. Reverse
transcriptase inhibitors include, for example, (1) nucleoside analogs, e. g.,zidovudine/RETROVIR®
(AZT); didanosine/ VIDEX® (ddI); zalcitabine/HIVID® (ddC); stavudine/ZERIT® (d4T);
lamivudine/EPIVIR® (3TC); abacavir/ZIAGEN® (ABC); (2) non-nucleoside reverse transcriptase
inhibitors, e.g., nevirapine/ VIRAMUNE® (NVP); delavirdine/RESCRIPTOR® (DLV);
efavirenz/SUSTIVA® (EFV); and (3) nucleotide analogs, e.g., tenofovir DF/VIREAD® (TDF).
Integrase inhibitors include, for example, the molecules disclosed in U.S. Application Publication No.
US2003/0055071, published March 20, 2003; and International Application WO 03/035077. The

antiviral agents, as indicated, can target as well a function of the virus/viral proteins, such as, for instance
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the interaction of regulatory proteins tat or rev with the trans-activation response region (“TAR”) or the
rev-responsive element (“RRE”), respectively. An antiviral agent is, preferably, selected from the class
of compounds consisting of: a protease inhibitor, an inhibitor of reverse transcriptase, and an integrase
inhibitor. Preferably, the antiviral agent administered to an individual is some combination of effective
antiviral therapeutics such as that present in highly active anti-retroviral therapy (“HAART?”), a term
generally used in the art to refer to a cocktail of inhibitors of viral protease and reverse transcriptase.

One of skill in the art can appreciate that the present invention can be employed in
conjunction with any pharmaceutical composition useful for the treatment of microbial infections.
Antimicrobial agents are typically administered in their conventional dosage ranges and regimens as
reported in the art, including the dosages described in the Physicians’ Desk Reference, 54™ edition,
Medical Economics Company, 2000.

Compositions comprising the recombinant viral vectors may contain physiologically
acceptable components including, but not limited to, buffer, normal saline or phosphate buffered saline,
sucrose, other salts and polysorbate. In specific embodiments the viral particles are formulated in A195
formulation buffer. In certain embodiments, the formulation has: 2.5-10 mM TRIS buffer, preferably
about 5 mM TRIS buffer; 25-100 mM NaCl, preferably about 75 mM NaCl; 2.5-10% sucrose, preferably
about 5% sucrose; 0.01 -2 mM MgCl,; and 0.001%-0.01% polysorbate 80 (plant derived). The pH
should range from about 7.0-9.0, preferably about 8.0. One skilled in the art will appreciate that other
conventional vaccine excipients may also be used in the formulation. In specific embodiments, the
formulation contains SmM TRIS, 75 mM NaCl, 5% sucrose, ImM MgCl,, 0.005% polysorbate 80 at pH
8.0. This has a pH and divalent cation composition which is near the optimum for virus stability and
minimizes the potential for adsorption of virus to glass surface. It does not cause tissue irritation upon
intramuscular injection. It is preferably frozen until use.

The amount of viral particles in the vaccine composition(s) to be introduced into a
vaccine recipient will depend on the strength of the transcriptional and translational promoters used and
on the immunogenicity of the expressed gene product(s). In general, an immunologically or
prophylactically effective dose of 1x107 to 1x10" particles and preferably about 1x10" to 1x10"
particles per adenoviral vector is administered directly into muscle tissue. Subcutaneous injection,
intradermal introduction, impression through the skin, and other modes of administration such as
intraperitoneal, intravenous, or inhalation delivery are also contemplated.

Administration of additional agents able to potentiate or broaden the immune response
(e.g., the various cytokines, interleukins), concurrently with or subsequent to parenteral introduction of
the viral vectors of this invention, is appreciated herein as well and can be advantageous.

The benefits of administration as described herein should be (1) a comparable or broader

population of individuals successfully immunized/treated with recombinant adenoviral vectors, and (2) in
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situations of immunization, a lower transmission rate to (or occurrence rate in) previously uninfected
individuals (i.e., prophylactic applications) and/or a reduction in/control of the levels of

virus/bacteria/foreign agent within an infected individual (i.e., therapeutic applications).

The following non-limiting Examples are presented to better illustrate the workings of

the invention.

Example 1
Construction of pAd36AE1AE4Ad50rf6
To construct pAd36AE1AE4Ad50rf6 (An Ad36 pre-Ad plasmid containing an E1

deletion and an E4 deletion substituted with Ad5 Orf6 in order to enable efficient propagation in existing

group C/Ad5 E1 complementing cell lines), an Ad36 ITR cassette was constructed containing sequences
from the right (bp 31956 to 32243 and bp 34697 to 35149) and left (bp 4 to 452 and bp 3364 to 3797)
end of the Ad36 genome (see Figures 1A-1 to 1A-11) separated by plasmid sequences containing a
bacterial origin of replication and an ampicillin resistance gene. The four segments were generated by
PCR and cloned sequentially into pNEB193, generating pNEBAd36-4a. Next the Ad5 Orf6 open reading
frame was generated by PCR and cloned between Ad36 bp 32243 and 34697 generating pNEBAd36-
4aAd50rf6 (the ITR cassette). PNEB193 is a commonly used commercially available cloning plasmid
(New England Biolabs cat# N3051S) containing a bacterial origin of replication, ampicillin resistance
gene and a multiple cloning site into which the PCR products were introduced. The ITR cassette
contains a deletion of E1 sequences from Ad36 bp 453 to 3363 with a unique Swa I restriction site
located in the deletion and an E4 deletion from Ad36 bp 32244 to 34696 into which Ad5 Orf6 was
introduced in an E4 parallel orientation. In this construct Ad50rf6 expression is driven by the Ad36 E4
promoter. The Ad36 sequences (bp 31956 to 32243 and bp 3364 to 3797) in the ITR cassettekprovided
regions of homology with the purified Ad36 viral DNA in which bacterial fecombination could occur
following cotransformation into BJ 5183 bacteria (Figure 2). The ITR cassette was also designed to
contain unique restriction enzyme sites (Pmel) located at the end of the viral ITR’s so that digestion
would release the recombinant Ad36 genome from the plasmid sequences. Potential clones were
screened by restriction analysis and one clone was selected as pAd36AE1AE4Ad50rf6. Pre-Adenovirus
plasmid pAd36AE1AE4AdSOrf6 contains Ad36 sequences from bp 4 to 452; bp 3364 to bp 32243 and bp
34697 to bp 35149 with Ad5 Orf6 cloned between bp 32243 and bp 34697. This plasmid was completely
sequenced (see Figures 3A-1 to 3A-10). The bp numbering in the above description refers to the wt
sequence for both Ad36 and AdS5.
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Example 2
Insertion of HIV-1 gag and SEAP transgenes into pAd36AE1AE4AdSOrf6

In order to introduce a gag or SEAP expression cassette (see Figures 8 and 20,
respectively) into the E1 region of pAd36AE1AE4Ad50rf6, bacterial recombination was again used. An

HIV-1 gag expression cassette consisting of the following: 1) the immediate early gene promoter from
human cytomegalovirus, 2) the coding sequence of the human immunodeficiency virus type 1 (HIV-1)
gag (strain CAM-1; 1526 bp) gene, and 3) the bovine growth hormone polyadenylation signal sequence,
was cloned into the E1 deletion in Ad36 shuttle plasmid, pPNEBAd36-2 (a precursor to the Ad36 ITR
cassette described above), generating pNEBAd36CMV gagBGHpA. pNEBAd36-2 contains Ad36
sequences from the left end of the genome (bp 4 to 452 and bp 3364 to 3797) that define the E1 deletion.
The gag expression cassette was obtained from a previously constructed plasmid and cloned into the E1
deletion between bp 452 and 3364 in the E1 parallel orientation. The shuttle vector containing the gag
transgene was digested to generate a DNA fragment consisting of the gag expression cassette flanked by
Ad36 bp 4 to 452 and bp 3364 to 3797 and the fragment was purified after electrophoresis on an agarose
gel. Cotransformation of BJ 5183 bacteria with the shuttle vector fragment and pAd36AE1AE4Ad50rf6,
linearized in the E1 region by digestion with Swa I, resulted in the generation of the Ad36 gag-containing
pre-Adenovirus plasmid pAd36AE1gagAE4Ad50rf6 by homologous recombination. Potential clones
were screened by restriction analysis.

A similar strategy was used to generate Ad36 pre-Ad plasmids containing a SEAP
expression cassette. In this case a SEAP expression cassette consisting of: 1) the immediate early gene
promoter from human cytomegalovirus, 2) the coding sequence of the human placental SEAP gene, and
3) the bovine growth hormone polyadenylation signal sequence was cloned into the E1 deletion in the
Ad36 shuttle plasmid, pNEBAd36-2, generating pPNEBAd36CMVSEAPBGHpA. The transgene was
then recombined into pAd36AE1AE4Ad50rf6 as described above for the gag transgene.

Example 3
Rescue of pAd36AE1AB4Ad501f6, pAd36AE1gagAE4Ad50rf6 and pAd36AE1SEAPAE4AdSOrf6 into
Virus

In order to rescue pre-adenovirus plasmids PAd36AE1AE4Ad50116,
pAd36AE1gagAE4Ad5O0rf6 and pAd36AE1SEAPAE4Ad5Orf6 into virus, the plasmids were each
digested with Pme I and transfected into T-25 flasks of PER.C6® cells using the calcium phosphate co-
precipitation technique (Cell Phect Transfection Kit, Amersham Pharmacia Biotech Inc). Pmel digestion
releases the viral genome from plasmid sequences allowing viral replication to occur after cell entry.
When cytopathic effect (CPE) was complete, approximately 7-10 days post transfection, the infected

cells and media were harvested, freeze/thawed three times and the cell debris pelleted by centrifugation.
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The cell lysate was then used to infect T-225 flasks of PER.C6® cells at 80-90% confluence. Once CPE
was reached, infected cells and media were harvested, freeze/thawed three times and the cell debris
pelleted by centrifugation. Clarified cell lysates were then used to infect 2-layer NUNC cell factories of
PER.C6® cells. Following complete CPE, the virus was purified by ultracentrifugation on CsCl density
gradients. In order to verify the genetic structure of the rescued viruses, viral DNA was extracted using
pronase treatment followed by phenol chloroform extraction and ethanol precipitation. Viral DNA was
then digested with HindIII and treated with Klenow fragment to end-label the restriction fragments with
P33-dATP. The end-labeled restriction fragments were then size-fractionated by gel electrophoresis and
visualized by autoradiography. The digestion products were compared with the digestion products of the
corresponding pre-Adenovirus plasmid (that had been digested with Pme1/Hindlll prior to labeling) from
which they were derived. The expected sizes were observed, indicating that the viruses had been

successfully rescued.

Example 4
Construction of pMRKAd36AE1AE3AE4AdSOrf6

To increase the cloning capacity of our Ad36-based vectors, early region 3 (“E3”) was
deleted, generating pre-Ad plasmid pAd36AE1AE3AE4Ad50rf6. To construct
pAd36AE1AE3AE4AdSOrf6 (an Ad36 pre-Ad plasmid containing an E1 deletion, an E3 deletion and an
E4 deletion substituted with Ad5 Orf6), an Ad36 E3 shuttle cassette was constructed containing
sequences that defined the desired E3 deletion (bp 26077 to 26525 and bp 30334 to 30773). The two
segments were generated by PCR and cloned sequentially into pNEB193, generating pNEBAd36E3-2.
The E3 shuttle cassette contains a deletion of E3 sequences from Ad36 bp 26526 and bp 30333 with a
unique Pac 1 restriction site located in the deletion. The E3 shuttle cassette was digested to liberate the
Ad36 DNA defining the E3 deletion and the fragment was purified after electrophoresis on an agarose
gel. Cotransformation of BJ 5183 bacteria with the shuttle vector fragment and pAd36AE1AE4Ad50rf6
(linearized in the E3 region by digestion with Pac I) resulted in the generation of Ad36 pre-Adenovirus
plasmid pAd36AE1AE3AE4Ad501f6 by homologous recombination (Figure 4). Potential clones were
screened by restriction analysis and one clone was selected as pAd36AE1AE3AE4Ad50rf6. Pre-
Adenovirus plasmid pAd36AE1AE3AE4Ad50rf6 contains Ad36 sequences from bp 4 to 452; bp 3364 to
bp 26525; bp 30334 to 32243; and bp 34697 to bp 35149 with Ad5 Orf6 cloned between bp 32243 and
bp 34697. The bp numbering in the above description refers to the wt sequence for both Ad36 and AdS.
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Example 5
In Vivo Studies
A, Immunization

Cohorts of three rhesus macaques were immunized with either 10*8 vp or 10*10 vp of
Ad36AE1gagAE4Ad501f6 (at weeks 0, 4, 27). A third cohort received priming immunizations with 108
vp MRKAdS5 gag (disclosed in PCT/US01/28861, published March 21, 2002) followed by a 10710 vp
booster of Ad36AE1gagAE4Ad50rf6. Rhesus macaques were between 3-10 kg in weight. In all cases,
the total dose of each vaccine was suspended in 1 mL of buffer. The macaques were anesthetized
(ketamine/xylazine)' and the vaccines were delivered intramuscularly (“i.m.”) in 0.5-mL aliquots into
both deltoid muscles using tuberculin syringes (Becton-Dickinson, Franklin Lakes, NJ). Plasma and
peripheral blood mononuclear cells (PBMC) samples were collected following standard protocols.
B. ELISPOT and ICS Assays

Ninety-six-well flat-bottomed plates (Millipore, Immobilon-P membrane) were coated
with 1 pg/well of anti-gamma interferon (IFN-y) mAb MD-1 (U-Cytech-BV) overnight at 4°C. The
plates were then washed three times with PBS and were blocked with R10 medium (RPMI, 0.05 mM 2-
mercaptoethanol, 1 mM sodium pyruvate, 2 mM L-glutamate, 10 mM HEPES, 10% fetal bovine serum)
for 2 hours at 37°C. The medium was discarded from the plates, and freshly isolated PBMCs were added
at 1-4 x 105 cells/well. The cells were stimulated in the absence (mock) or presence of a gag peptide
pool (4 ug/mL per peptide). The pool, which consisted of 15-aa peptides shifted by 4 aas (Synpep, CA),
was constructed from the entire HIV-1 CAM1 gag sequence. The cells were then incubated for 20-24
hours at 37°C in 5% CO9. Plates were washed six times with PBST (PBS, 0.05% Tween 20) and 100
uL/well of 1:400 dilution of anti-IFN-y polyclonal biotinylated detector antibody solution (U-Cytech-
BV) was added, and the plates were incubated overnight at 37°C. The plates were washed six times with
PBST. Color was developed by incubating in NBT/BCP (Pierce) for 10 minutes. Spots were counted
under a dissecting microscope and normalized to 1 x 106 PBMC.

Intracellular staining for IFN-y production (ICS) was conducted following a previously
established protocol; Casimiro et al., 2003 J. Virol. 77:6305-6313.

Figure 5 lists, in tabular format, the mock-corrected levels of gag-specific T cells as
measured by the IFN-y ELIspot assay.
C. Results

The Ad36-based vaccine vector was able to effectively induce gag-specific T cells at a
dose level of 10710 vp. MRKAd5gag-primed animals exhibited responses of greater than 100 SFC/1076
PBMC after the first dosing. A homologous Ad36 boost at wk 27 improved the levels of gag-specific T
cells to values that were comparable to the peak levels established prior to the boost. These results

indicate that the Ad36 is a potent vector for inducing HIV-specific immunity. A significant utility for the
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Ad36 vector is to boost HIV-specific immune responses elicited by priming using the MRKAd5gag
vector (Figure 5, group 3). In this case, 2 of 3 animals had peak post-boost levels of gag-specific T cells
exceeding their respective peak post-prime values.

Analyses of the T cell subsets of the gag-specific immunity by intracellular cytokine
staining (ICS) revealed that the Ad36 vector is capable of eliciting both cytotoxic and helper responses.
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WHAT IS CLAIMED IS:

1. A recombinant adenoviral vector of serotype 36 which is at least partially
deleted in E1 and devoid of E1 activity.

2. A recombinant adenoviral vector in accordance with claim 1 which comprises

heterologous nucleic acid.

3. A recombinant adenoviral vector in accordance with claim 1 which comprises an
E4 gene or a segment of an E4 gene comprising open reading frame 6 (“ORF6”) of an alternative

serotype.

4. A recombinant adenoviral vector in accordance with claim 3 wherein the

alternative serotype is adenovirus serotype 5.

5. A recombinant adenoviral vector in accordance with claim 2 comprising a gene
expression cassette, which comprises:

a) nucleic acid encoding a protein or antigen of interest;

b) a heterologous promoter operatively linked to the nucleic acid of a); and

c) a transcription termination sequence.

6. A recombinant adenoviral vector in accordance with claim 5 wherein the

heterologous nucleic acid comprises codons optimized for expression in a human host.

7. A recombinant adenoviral vector in accordance with claim 2 wherein the

heterologous nucleic acid encodes for an HIV-1 antigen.

8. A recombinant adenoviral vector in accordance with claim 7 wherein the
heterologous nucleic acid encodes for at least one antigen selected from the group consisting of: HIV-1
Gag, Nef, or Pol.

0. A population of cells comprising the recombinant adenoviral vector of claim 2.

10. A population of cells comprising the recombinant adenoviral vector of claim 3.
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11. A method for producing recombinant, replication-defective adenovirus particles
comprising:

a) transfecting a recombinant adenoviral vector of claim 2 into a population of cells; and

b) harvesting the resultant recombinant, replication-defective adenovirus.

12. A method for producing recombinant, replication-defective adenovirus particles
comprising:

a) transfecting a recombinant adenoviral vector of claim 3 into a population of cells; and

b) harvesting the resultant recombinant, replication-defective adenovirus.

13. Purified recombinant, replication-defective adenovirus particles harvested in

accordance with the method of claim 11.

14. Purified recombinant, replication-defective adenovirus particles harvested in

accordance with the method of claim 12.

15. A composition comprising purified recombinant adenovirus particles in

accordance with claim 13.

16. A composition comprising purified recombinant adenovirus particles in

accordance with claim 14.

17. A composition in accordance with claim 15 which comprises a physiologically

acceptable carrier.

18. A composition in accordance with claim 16 which comprises a physiologically
acceptable carrier.

19. A method for delivery and expression of heterologous nucleic acid encoding a
protein or antigen of interest, which comprises administering the composition of claim 15 to an

individual.

20. A method in accordance with claim 19 wherein administration is preceded or
followed by administration of heterologous nucleic acid encoding a protein or antigen of interest with a

different vector.
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21. A method in accordance with claim 20 wherein the different vector is an

adenovirus of a distinct serotype.
5 22. A method for generating an immune response against an antigen in an individual,
which comprises: administering to the individual a composition in accordance with claim 17 wherein the

heterologous nucleic acid comprises nucleic acid encoding for said antigen.

23. A method in accordance with claim 22 wherein the heterologous nucleic acid

10  encodes for at least one antigen selected from the group consisting of: HIV-1 Gag, Nef, or Pol.
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catcatcaat
tttggggegt
acggccgacg
cgtataaaaa
tatgaggtaa
gaggaagtga
agagactttg
gtcegtgtceca
agtcgagcce
gctcocccagag
acctggctgt
cagagccatt
atgatgacga
aggctgacat
tacctgaatt
ccagcgattce
gtgtgattgt
ggaactgcca
acatgaaatc
tgcttaacac
taggtccggt
agctgtcagg
agaggcgagce
ctttggacct
aataaagttyg
gcggggctta
gttcctgatg
ggatagttca
cctggtgtat
ctctggtctg
ccacagcctt
tctggttgac
agccatgcac
gcttctacag
ggaagaaatg
agaggagctg
tccatggceca
gagctgactg
cagcaggagt
aaaacccatt
atagccctge
tgctacatct
aggtgttgca
aacattaagt
accctgcatg
gctaagatca
agcgagatgt
ggcaatgcta
ggcacggcct
atgctgacct
cccagaaaga
gogtgccagaa
ttggagaacg
gtgtacaaga
ggcagacaca
cacctggtga
aggtaggttt
tetttttget

aatatacccc
ggccgacgct
gtcgecgegyg
agcggacttt
ttetgggegg
aaagtgaaaa
accgattacg
aagtccggtg
gtcaagaggc
accgagaaaa
gattatgctyg
tgagctggga
ccctaacgaa
agccagtgaa
ggaggaggat
agaggacgaa
ggaggaacaa
gtatcaccgg
tactttcage
ataactgtaa
gtcagaggat
cgaaacgccc
agctgtagaa
gagcttgaaa
tacaataaaa
gtcctatata
gatgtgtgga
gacgggtgct
acagttaaga
ctagattctc
gatttttecca
aaatggagcc
ctgtggaggg
ccagcagcetc
aggcaggcca
gattgaatca
ggggagtgaa
ccagtctgat
gcagggatga
ggttgaaccc
gcccagattg
cggggaacgyg
tgatgggaat
tcaatggaga
gctgcagett
ggggatgtaa
ctgtgaagca
gagtgagaca
ctctgaagca
gcgatteggyg
agtggccagt
ggggcacctt
atgccttcete
tcctgagata
ccaggatgca
tggectgtac
tgagtagtgg
tttectgcaga
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acaaagtaaa
gattggacga
aggcgtggec
agacccggaa
atgcaagtga
ataccgggcce
tgggggtttc
tttatgtcac
cactcttgag
atgagacacc
gaggactttg
cctacactte
gaggctgtga
gccatagtta
gaagaaatag
cagggtgagce
gttgtgattg
gataagtccg
tttatttaca
tgcttgaaca
gagtcatcac
ctgcaagtgc
aaaattgagg
cgeccccagga
gtatatgtga
agtggcaaca
ctatccttge
ccgggttetg
aggattataa
tgaatcttgg
gcccagggcyg
aggacaccca
cctggatcag
cgggtettcet
tggacgagaa
ggtatccagce
gagggagagg
gaatcggaag
gataggcctg
agatgaggat
caagtacata
ggcagaggtg
gagagcagga
gaagtttaat
ctteggttte
gttttatggce
gtogtgtgttt
ctgctettee
taatatggtg
ggtctgccat
gtttgagaat
ccagccgtac
cagggtgaac
cgatgagacc
accagtggcce
cgggaccgayg
gcgtggctaa
catcatgaac

caaaagttaa
gaagtggtga
tagtccggaa
acggccgatt
aattaggcca
cgcccaggge
gattgeggtyg
agatcagctyg
tgccagcgag
tgcgecttet
tgaatacagt
aggacctcta
atttaatatt
ctcctctaca
acctccggtyg
agcagatggce
aaaaatctac
gagacccgaa
gtaagtggag
gctgtgctaa
cctcagaaga
acagacccac
acttgttaca
actaggcgca
cgcatgcaag
cctgggcact
agactttagc
gagacactgg
agaggaattt
ccaccagtcc
cactacagcc
actgagcagg
gcagcgggga
tcgtctacac
cccgaggagce
ctgtacccag
agcgatgggy
cgcccagagc
atgcaggata
tgggaggagg
gtgaccaaga
gtcatcgata
gtgatgaata
ggggtgetgt
aacaacatgt
tgctggatgg
gagaaatgct
atggagacgg
aagggctgca
atcctgaaga
aacctgctga
cagtgcaact
ctgaacggca
aagtccaggg
ctggatgtga
ttcagctccea
ggtgagtata
gggaccggcyg

FIG. 1A-1

PCT/US2006/004213

tatgcaaatg
tgcaaatgac
gcaagtcgeg
ttcecegeggt
ttttggcgeg
ggaatattta
tttttttege
atccacaggg
tagagatttc
accttcaact
tctggaggac
tgatctggag
tccagaatct
tactcccact
ctacgaggaa
tctaatctcect
cgagccagta
cgcttectge
tgaatgtgag
gtgtggttta
agaccacccg
cccagtecaga
tgacatgggt
gctgcgcetta
gtgtggttta
tgggcacaga
aagacacgcc
tttggaactc
gaaaatcttt
ctttteccagyg
ggggttgett
ggctacatcc
cagagaatct
agacaaacat
ggcctggacc
agcttagcaa
gtaataccgg
gccttaccetg
aatatggcct
ctattaagaa
ccgtgaatat
ccctggacaa
tgaattccat
tcatggccaa
gcgecgaggt
gegtggtegyg
acctgggagt
gctgecttetg
cggatgagcg
acatccatgt
tcaagtgcca
ttagccagac
tctttgacat
tgcgegettyg
cagaggagcet
gtggggagga
aaggcggtgt
gggccttcecga

agcttttgaa
gtcacgacgc
gggctgatga
cacgcccgga
aaaactgaat
ccgagggccyg
gaatttccge
tatttaaacc
tctgagctcce
gtgccecggeyg
gaactgcatc
gtagatgccc
atgattcttc
ctgcctccea
ggttttecctc
gatttagectt
caaggctgta
gctetgtgtt
agaggctgag
tttttgttac
tcteccectg
gccagtggeg
ggggatgaac
gtcatgtgta
tgactcatgg
ccttcaggga
ggcttgtaga
ctctatcteg
ttgctgactg
aaagggtact
ttgtggtttt
tggacttcgce
tgaactactg
ccatgttgga
ctcegtegga
ggtgctgaca
gatgatgacc
gtacgagcta
ggagcagata
gtatgccaag
cagacatgcce
ggccgeette
gatcttcatg
cagccacatg
ctggggagcet
aagacccaag
ctctaccgag
cctggtgaag
catgtacaac
gacctcccac
tatgcacctg
caagctgcetyg
ggatgtctcg
cgagtgeggg
gagaccagac
cacagattag
cttacgaggg
aggggggctt
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tttagccctt
ggatctacgg
accgtgggga
acagcgacga
agttccatca
cgccagctgg
aataaatgat
tttttegege
tttccaggac
gggggtggag
agtcatagca
ccacggggag
ggggggagat
ccegectggy
acttatcatg
ccaggtttte
caaagacgtt
acattttaat
ccggggcaaa
tcatgtccac
aggagagcag
cgatgacggy
gggccaccte
ggcaggtccec
gtcegtegge
gctcggtgac
acgactgcga
ccagggtcte
ctgggcgcett
ttcgecectge
ggcgtggcecce
ggattgcagg
tccgcagtgg
gtcaaaaacc
tctgtateccg
cctgtectge
aaaggcgcgc
caccaggdggag
gaaggtgatt
aaaggggdgcg
ctgttggggt
ttctagaaac
ttcatccatce
atagagggcg
ggcgcgcetee
ggggaagacyg
ggtgaccagg
tctgececgece
gtcecgeatcg
ggatgcatca
gaggggcgga
atacacatag
gatgctggeg
attggtgcge
tgaggagatg
gecggatgaag
gtccatggcea
ctcccacage

atttgacaac
tggatgggcyg
gctegteget
gactggcctc
tcgeccgagga
ccgecctgac
tcaataaaca
gcggtaggec
ccggtagagg
gtagcaccac
ggggcgcetgyg
ccccettgogtg
gatgtgcagt
gttcatgttyg
caacttggaa
catgcactca
tctggggatca
gaatttgggg
gttccectea
ctgeggggeg
gtttctcaac
ttgcaggtgy
gttgagcatg
gcccagcegag
catgggcatc
gtgctctacg
ctgtagggca
agggtccgeg
gcaagggtgce
gecgteggega
ttggcgcgga
gcgtagagcet
gcgcagacgyg
agttttccce
cgctcggtga
agggacgtcce
gtccacgcecca
tccacctttt
ggcttgtagy
ggtctgtgcet
aggtattccce
gaggaggatt
tggtcagaaa
ttggatagaa
ttggccgega
gtggtgeget
tccacgetgg
ttgcgecgage
atggtgaaga
tccaaggcceca
ccccagggca
atgggctccyg
cgcacgtagt
tggggctget
gtgggccgtt
tgcgegtagg
cagtagtcca
tcgegogttga
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ccgectgeeg
cccagtgett
cgacagcacc
gagctacatg
gaaactgctg
ccagcaggtg
cagattctga
ctggtccacc
tgggattgga
tgcatggcct
gegtggtget
taggtgttgg
ttggcctgga
tgcaggacca
gggaatgcgt
tccatgatga
gagacatcgt
cggagggtge
cagatctgca
atgaaaaaaa
agctgggact
tagttcaagg
tctetgactt
aggagctctt
ttggcgaggg
gcatctecgat
cgagacgatg
tgagtgtggt
gcttgagact
gatagcagtt
gcttgecctt
tgggtgcgag
tctegeacte
cgttettttt
caaacaggct
cgcggtecte
agacaaagga
ccaccgtgtyg
tgtaggccac
cgtccteact
tctctagage
tgatgttggc
agacaatttt
gcttggcgat
tgtttagctyg
cgtegggecac
tggccaccte
agaacggggg
tgcccggaca
tctgceccactce
tgggatgegt
agaggatgcc
catacaactc
cggcgcggaa
ggaagatgtt
agtcttgcag
gcgtttegeg
gggcgtactc

ggatgggccyg
ccagcaaatt
gccgcagcecyg
cccagcagea
gcecctgetgg
tccgagcectece
ttcaaacagc
tcteccgate
tgttgaggta
cgtgctctgg
ggatgatgtc
cgaagcggtt
tcttgaggtt
ccaggacggt
ggaagaattt
tggcgatggg
aattatgctc
cagattgggg
tctcecccagge
cggtttccgg
tgccgcaccc
acatgcagct
ggaggttttc
gcagggaagc
tctgcgagag
ccagcagact
ggcgtccage
ctcecgtecacg
catcctgetyg
gaccatgagc
ggaagagcgce
aaaaacggac
gacgagccag
gatgcgcectte
gtcggtgtecce
ctecgtagaga
ggccacgtgc
cagacacatg
gtgaccgggg
ctcttecegeg
gggcatgacce
ctgccctgee
tttattgtca
ggatctcatg
gacatactecg
gatcctgacg
gcecgegeagyg
cagcacatca
gagttccttyg
gcgggcggcec
gagggcggag
gatgtaggtg
gtgcgagggyg
gacgatctgg
aaagtgggcyg
cttggcgacg
gatgatgtca
ctcgtecatece
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gagttcgtca
cctecgaccat
cggcagcagce
gcagtagecc
cagagctgga
gcgagcaaca
aaagcatctt
attgagagtg
catgggcatg
ggtcgtgttyg
cttaaggagyg
gagctgggag
ggcaatgttyg
gtagccegtg
ggagacgccc
ccegtggget
ctgggtgaga
gacgatagtt
tttcatcteg
ggcgggggtyg
ggtcgggeceyg
gcegtegtec
ccggacgagc
aaagtttttc
gagctcecagg
tectegttte
gcggecagceg
gtgaaggggt
gtgctgaaac
tcgtagttga
ccgcaggcedg
tcgggggcga
gtgagctcgg
ttacctecgeg
ccgtagacgyg
aactcggacc
gaggggtagc
tccecectect
gtccecgacy
tcgctgtecca
tcggecactca
gcgatgettt
agcttggtgy
gtctgatttt
cgcgcgacgce
cgccagccgce
ggctcgttgy
agcagatgct
tcaaaataat
agcgctcget
gcgtacatge
ggataacagc
gccaagaagg
cgaaagatgg
tgaggcaggc
agcteggegy
taacccgcect
ttccagtact

gaatgtgatg
gacctacgeg
agccgecatg
ctetgtgece
agccctgagce
gcagcagcaa
tattatttat
cggtggattt
agcccgtecce
tagatgatce
agactgatgg
ggatgcatgc
ccgeccagat
cacttgggga
ttgtgecccge
gcggetttgg
tcatcataag
ccctegggacece
gaggggggda
atgagctgecg
tagatgaccc
cggaggadggyg
tcgeccgagga
aggggcttga
cggtcccaga
gggggttggg
tcatgtcctt
gggccceggyg
gggcacggtc
gggcctegge
gacagagaag
aggcgtcecge
gctgcteggyg
tctccatgag
acttgatggg
actctgagac
ggtcgttgtce
ccgcatccaa
ggggggtata
cgagcgcecag
ggttgtcagt
ttaggagact
caaaggagcce
tgtcacggtce
acttccattce
gogttatgcag
tccagcagag
cgtcaggggg
cgatttttga
cgtaggggtt
cgcagatgtc
gcccocececgeg
cggggccgag
cgtgcgagtt
ggaccgagtce
tgacgaggac
ctcectttett
cccggagcgyg
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gaatcctcga
gggacagcag
gtgcgtcagyg
gtecgtegecag
aggcagagceyg
ggtgatgcgg
gatctcgtcg
gcetttgatyg
tccgtgetge
gagctcgegg
ggccatcttt
gcgtaagege
catgaccagce
tacatcgtag
gatttcctge
gcgaaccgag
gggctgtacc
cggccctgge
gacggagadyg
gagagcgaag
cgggggcagyg
atggtacttg
gctgegeggy
cccocggeggcea
cgectcecgggca
ttgacatcct
aaagacagtt
tgcacgtcge
tcctggagat
cccattaget
tceccegtegy
gtgaagacgg
tcggtgacga
gcctecagec
cgggccgaga
acctcgeget
tettcectattt
accgggagac
gtgacggcgc
taatggggcyg
ggtgtagggyg
tctagccaat
gaattgcggt
aggaggacca
gcectggecct
tcactggcgg
agcgccaggt
tcctggaagt
cagttggcca
ctgagccgeyg
tggtagccga
ggcgcgeceg
atccaggtga
atgttgcgca
cagtcattga
ctggcggaac
ggctggagcec
ccaggatacg

tcgtecegeac
ccctteteca
gcgaaggtgt
ccgecgtget
aaagtgacgt
aaagggcccy
aagccgttga
tgcggcagcet
tcgagegece
gcecatgaggg
tcgggtgtga
acggcgagat
atgaagggga
gtgacaaaga
caccagttgg
cactcgtget
tcatccacga
tggtggtttt
ctgacgagcce
acgagggcgc
gttctgaggt
atttctacgg
gccacgaccyg
gcggeggtte
ggtccecggty
ggatctgccg
caacagaatc
ccgagttgte
cgccgeggec
gcgagaaggce
cgtecgecgege
cgtagttgceg
agaagtacat
tttccatgge
ccgtgagete
cgaaatcccc
cttectetgg
ggtcgacgaa
gaccccgtte
ggtcceccgtt
acgtgagcge
cgcagtcgca
tgctgatgat
ggtccttggy
gacaccggcet
aggcggagtc
cggcgacgac
catccatgtce
tgagcgacca
agaaggcgcyg
ctaggaagtg
gggccaggte
tgcecggcgge
gcggcaggaa
cgctetagag
gcaaacgggt
gcgactaacg
gcggagagece
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gotaagagcc
cggggagggc
ctctgaccat
cccagagete
cattgaagag
ggacggaggc
tgttgtgecc
ttttgagctce
actcctggag
tctggagctc
cgcagtagaa
cgcgagcgag
cgagctgcett
gccgctecgt
acgagtggct
gatgcttgta
gatacacagce
catgttcgec
cgcgcgggag
gcagttggga
tgacctecgta
gtgagttggt
tgcegeggtyg
cggccccgcyg
ctgcgececctyg
cctectgegtyg
aatctcggcg
ctggtaggceg
cgcgegctece
gceccaggcecyg
gcgcatgacce
caggcgetgg
gatccagcgg
ctcgtagaaa
gtcttccagg
ggggacctece
gggcggtggt
gcgcectecgate
gcgaggacgc
gggcagcgat
otcgagatcg
aggtaagctc
gtaattgaag
tcecgettge
caggttettg
ttccatgecgg
gcgeteggeg
gacgaagcgyg
gttgacggtc
cgagtcgaag
cggcggcggce
ctcgagcatg
ggtggtggag
ataatccatg
gcaaaaacga
taggccgegt
tggtattgge
ctttttgecco

cagcatgtag
gtaagcttga
gactttcaag
gaaatcggtg
aatcttgeccet
tcggttgttg
gacgatgtag
ctecgtaaggtyg
atgtgggttyg
gtcgcgaaag
ggtgaggggyg
ggcgaccagc
gccgaaggac
gcgaggatga
gttgatgtga
aaagcgteccg
gcgtccettg
tgcgtgggac
ccaggtccag
gctgtccatg
gaagcgggtyg
ggcecgtgtee
cgcttttaga
ggcaggggcyg
agagcgctgg
aagaccacgg
tcattgacgg
atctcggaca
acggtggcgg
ctctegttee
acctgcgcga
aagaggtagt
cgcaggggca
tccacggcga
agccggatga
tcetcttect
ggtggcgggg
atctceccege
agcgtgaaga
agggcgctga
accggatcgg
aaacacgtag
taggcgtttt
tggatgcgga
tagtagtcat
gtgaccccga
aggatggect
tggtaggccce
tgcaggccgg
acgtagtcgt
tggcggtaga
aggecggtggt
gcgecgeggga
gtcggcacgyg
aagcggttga
gtgtaccceg
actccecgtet
accgagtggg
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aaatggttca
gcggcecttge
aactggtact
cgcttetteg
gcccgeggea
atgacctggg
agttccatga
aggtcctcecgg
gecttgecatga
agacggaact
tccegcteee
tcggggtcee
cccatccagg
gagccgattg
tgaaagtaga
cagtactcge
aggaggaact
tcaccctggg
atctcggecge
gtgtcgcgga
agggcgtgcet
acgcattgca
agcggtgteg
gcagaggcac
cgtgcgecgac
gcccecgtgac
cggcctgacg
tgaactgctc
cgaggtcatt
agacgcggcet
ggttgagcectc
tgagggtggt
tctcecgetgat
agttgaaaaa
gctecggcgat
cttcttccat
cccgacgacyg
ggcggcgacyg
cgccgeeggt
cgatgcatct
agaatctttc
cagccctgtg
taaggcggcg
gccgetegge
gcatgagect
cgcccecctgag
gttgcacgcg
cggtgttgat
gttgcacgac
tgcaggtgeg
gcggccageyg
agccgtagag
actcgcggac
tetggeccggt
gecgggetett
gttcgagtcc
cgacccgagce
gtcgctagac

cggcecttgta
ggagcgaggt
tgaaatccga
agagggggtt
tgaaattgcg
cggcgagecac
atcgcgggcg
ggcattgcag
aggaagccca
gctggeccac
agcgatccca
cggagaattt
tgtaggtttc
ggaagaactg
aatcccgecg
agcgctgcac
tecaggagtgg
gctectegag
ggcgggggacyg
gatccaggtc
tgagatgcag
tgagcccgta
cggacgcgct
gtcggegtgyg
gacgcggcgyg
tttgaacctg
caggatctct
gatctcctce
cgagatgcga
gtagaccacyg
cacgtgccge
ggcgatgtge
gtcgecgatg
ctgggcgttyg
ggtggcgege
gacgacctct
acggcgacgc
catggttteg
catctccecgg
tatcaattgc
gaggaaagcyg
gacgctgtta
gatggtggcg
catgcccececag
ttcaatgtca
cggctgcacyg
ggtgagggtyg
ggtgtaggtyg
ctcggagtac
cacgaggtac
ctgggtggcece
gtagcgggac
gcggttccag
gagacgcgcdg
cctecgtage
cctegaatca
ccgatagecg
ttgaaagcgg
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ccgaaaaccc
agtcgcggeca
atttaaagac
tttgccagat
ccgeggeegt
gcgaagggct
agaaggacgt
aggagcccga
tggaccgcca
gcceccgegeg
agcaggagcg
aggaggtgge
cggacagcaa
aggcgttcag
tgatcaacat
tggcggcgat
agacgccgta
cgctcaaggt
aggccgtgag
gcecgggeget
acctgcattg
atgaggatga
tgtttttaga
cecgtecggte
acccgcaacc
gaggcggtgg
gcgetggegg
ctggagcgeyg
acggacgtgce
ctggtggcge
gattacacca
gtgtaccagt
aacctgagtc
gaccggtcga
gcgeccttea
ctgtaccgcyg
agcgtgagec
ttgctgacaa
aggatcctga
cccagegecyg
cggcegttea
tactttacaa
gagtacgaca
ttctcgecga
agcccecttte
gtgagccggce
ccgcecgggteca
cgctggaaga
cacgaccggce
ttggacttgg
cggceggatgt
tgttagagat
tggcgcaggce
gcagaaacag
tggtggacaa
tcctgaccac
taaattttga
tgcccaatgt

cgccgggtag
gaacccggtt
ccacagccag
gcatccegte
aacaggcgcec
ggcgagactg
gcgeccggceg
ggagatgecge
gcgcecgtgety
cgcgecacgtyg
caacttccaa
cctgggectg
gcctcectgacg
ggaggcgetg
cttgcagagce
caactactcg
cgtgcecata
gctgacgetyg
cacgagccgg
ggtagggggc
gcagccgagce
ggaagagdgag
tgtcccagea
tagcatcgga
ccgagtcectt
tecccecteteg
agaacaaggc
tgggccgcta
gcgaggecegt
tgaacgcctt
actttatcag
cgggcceccgga
aggctttcaa
cggtgagcag
ccgacagcgg
aggccatagg
gcgegetggg
atagacagca
gatatgtgca
cgctggacat
tcaataagcet
acgccatatt
tgecccgacce
cctttcaaaa
ctagcttagy
cgcgecttget
agaacgccat
cctacgcecteca
agcggggect
gcgggagcgg
tttgaatgca
gaggcgtgeg
gaccctggag
cattcgttac
caagtcggcg
ggtggtgcag
cgagcggtcg
gaacgagtac
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tggctcgege
cgcggacggc
ccgacttctce
ctgcgeccaaa
ggcgctagec
ggggegecgt
tacgtgcectg
gactgceggt
cgcgacgagg
gcggcggeca
aagagtttca
atgcacctgt
gcgcagctgt
ctgaacatcg
atcgtagtgce
gtgctgagec
gacaaggadgg
agcgacgacc
cggcgcgage
gccgccggcyg
cggcgcegect
gaggatgcac
agccccggac
cgactgggag
tagacaacag
gaccaacccc
catcecgtece
caacagcacyg
ggcgcagcge
cctggecgacg
cgcgctgecgg
ctactttttc
gaacctgecge
cttgctgacyg
cagcgtgaac
ccaggcgcag
gcagaacgac
gaagatcccg
gcagagcgta
gaccgcgcgce
gatggactac
gaacccgcac
caacgacggg
gcgccaggayg
gagtttgcat
gggcgaggac
ggccaataac
ggaccatagg
ggtgtgggac
tggggccaac
aaataaaact
gtggtgtctt
gttcecgtttg
tecggagetgg
gacatcgcett
aacaacgatt
cggtggggcyg
atgttcacca

ccgtagtcetg
cgcggecgage
cagttacggg
tgcegtceccecac
agccacagac
cceccggageyg
cgcagaacct
ttegggcggyg
atttcgagcc
acctggtgac
acaaccacgt
gggacctgge
tcectggtggt
ccgagcccga
aggagcgcag
tgggcaagtt
tgaagataga
tgggcgtgta
tgagcgaccyg
gcgaggagtc
tggaggccgce
ccegttgeggg
cccgecataa
geccgegatge
ccgcaggeca
acgcacgaga
gacgaggccyg
aacgtgcagt
gagcggttca
cagccggcga
ctgatggtga
cagacaagcc
gggctgtggg
cccaactege
cgcaactcgt
gtggacgagc
accgacagtc
gcgcagtacg
gggctgttcc
aacatggaac
ctgcaccgcyg
tggcttecege
ttcctgtggg
gcgccgecga
agcttgcecgg
gagtacctga
gggatagaga
gagcctgege
gacgaggact
ccgttecgege
caccaaggcc
cctctectece
tgcctecgeg
ctececgcagta
ccctgaacta
tcacccccge
gtgatctgaa
gcaagtttaa
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gagaagcatc
gggacttggt
agcgagcccce
ccccceggeyg
agagatggac
acaccccecgce
gttcagggac
cagggagctyg
gaacgagcag
ggcctacgag
gcgcacgcetg
ggaggccatc
gcagcacagc
gggtcgcetgg
cctgagcectyg
ttacgcgege
cagcttttac
tcgcaacgac
cgagctgatg
ctacttcgac
ctacggtcca
gtactgacgc
gggcggeget
aacgcatcat
acagactctce
aggtgctggce
ggctggtgta
ccaacctgga
agaacgagggd
acgtgccgeg
ccgaggttce
ggcagggcct
gcgtgcaggce
ggctgctgcet
acctgggcca
agaccttcca
tgagggccac
cactgtcggce
tgatgcagga
ctagcatgta
cggcggceccat
cgceggggtt
acgacgtgga
gcgagggcge
gcteggtgaa
acgactcgcet
gtctggtgga
ccgacgecgeyg
cggccgacga
atctgcagce
atagcgtgcg
tcectegtac
gtatatggct
cgacaccact
ccaaaacgac
cgaggccagc
gaccattctg
ggcgcgggtyg

gcecagggtty
caccccgcecg
cttttttett
accaccgcga
ttggaagagg
gtgcagctge
cgcagcgggyg
cgcgagdgcec
acggggatca
cagacggtga
atagcgecgeg
gtgcagaacc
agggacaacg
ctgctggage
gccgagaagyg
aagatttaca
atgcgcatgg
cgcatccaca
ctgagcctge
atgggggcgg
gaggacttgg
ctcegtgatg
gcaaagccag
ggccctgacg
ggccattctg
gatcgtgaac
caacgcecctg
ccggetggtyg
cctgggeteg
agggcaggac
ccagagcgag
gcagacggtyg
gcecegtggge
gctgctgate.
cctgctgacg
ggagatcacg
cctgaacttt
cgaggaggaa
gggtgccacc
cgccgecaac
gaacacggac
ctacacgggc
cagcgeggty
ggtggggagy
cagcggcagyg
gctgecagecg
caaactgaac
gcgacagcgce
tagcagecgtyg
cagactgggg
ttctettect
gagagcgtga
cctacggagg
cgcgtgtact
cacagcaact
acgcagacga
cacaccaaca
atggtggcta
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gaaagcatcc
ggtttgagtt
acaacgccat
atatcggagt
tggtgatgcc
gctgeggggt
aaccttttca
ctctectgga
aagctgcaaa
ctcaagaaaa
acagaagtta
cctataccta
acgtcacctg
tcaccttceg
ccttecgege
acaccteect
ccgegeccac
tteccgetgeg
gcacctgtcc
gcaccttcta
ctaggcccag
tccgeggtca
ccgecgtgeg
acacccccge
actatgccag
ccatgcgege
tgcgagececge
ccgececgecogce
gggtgcgcga
gatctaatgce
gatgctccag
caagcgggtt
cgctececgegyg
cacggcggtyg
cgaggtgtac
ctacgggaag
cacgccgagce
gagccgceggg
caagcgccgg
caaggtgecgce
gatccccacce
ccectggete
gcctecccagg
tccttececatce
cccageccgece
gcgeccgegta
cagcatcctt
ctgcgecatcce
agcggcectga
ccegegceteca
gcgctgcagyg
cctggtectg
cggcacgcdgg
cgccttcaat
ctatgggaac
ccagaacttc
catcgcgaac
ggtggtggag

caaagatgta
taccctgecec
cttggaaaac
caagtttgac
aggggtctac
ggacttcacc
agagggctte
taccaaaaaa
gcaacaggga
agcagctgaa
caacctgatc
cggggacccce
cggcgcggag
ctctacccag
caagagcttt
cacccacgte
catcaccacc
cagcagtatc
ctacgtctac
aaaaatgtct
caccatgtac
cttececgeget
caccaccgte
cccecetecace
acgcaagagc
cgccecggget
gcgcecgegeca
tgcecgecggece
ctcegtcacg
ttgtgtcctce
gtcgtegecece
aaaaaaaagg
cggcgegtaa
gtgttcacgc
ggcgacgacyg
cggtcgegeg
ctgaagcccg
gtcaagcgceg
cgcgtggagyg
cccatcaage
gacatggatg
ccagcctcca
aggcgaagat
atcccgacge
aaacgccgcece
accacgcgcec
taatccgtgt
ccgtcecgaa
accgcecgecyg
tccccataat
cgtcgcageg
tatattttta
ccgttecatgg
tggagcagtg
aaggcctgga
cagcagaagg
caggccgtgce
atggaagatg
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gatgccagtg
gagggcaact
tacttgcaag
agcaggaatt
acctacgagy
gagagccgcc
agaatcatgt
tatctggata
gatggtgctg
aaggagctag
aaggacaccc
gagaaggggyg
caagtctact
caagtcagca
tacaacgacc
ttcaaccgct
gtcagtgaaa
cgcggagtee
aaggccctgg
attctcatct
ggaggagcca
ccetggggay
gacgacgtca
gtggacgcegg
cggcggcgac
ctgctgecgcece
gccactgcac
atctctagca
ggcgtgegeg
ccccegecaage
cggagattta
atgaggtgga
attggaaggg
ccggcgagcyg
acatcctgga
aagaggagct
tgaccctgeca
agggcgagag
acgtgctgga
aggtggcgcecc
tcgacaaaaa
ccgetaccegt
ggggcgccgc
cgggctaccyg
gccgecactge
ggggccgectc
gctgtgatac
ttaccgagga
gcggcgggcece
cgecgeggcec
ccgttgatgt
gaatggaaga
gcacctggaa
tctggagcgg
atagtagcac
tggtggacgyg
agcgcgagat
caactcttec

atttaagcaa
ttteccgagac
tggggcggca
tcagactggg
ccttecacce
tgagcaacct
atgaggatct
gcaagaagga
tcactagagyg
tgatcgtacc
atgacaccct
tgcagtcgtg
ggtcgctgcece
actaccccgt
tcgccegteta
tcceoccgacaa
acgtgcctge
agcgagtgac
gcatagtcgce
cgcccagcaa
agaagcgctce
cttacaagcg
tcgactceggt
tcatcgacag
ggatcgccag
gcgccagacyg
ccececgcagyg
tgaccagacc
tgcccgtgeg
gacgatgtca
cggaccccecyg
cgagggggca
gcgcagggtg
gtectecggte
ccaggcggcyg
gatctcgetg
gcaggtgctg
catgtacccg
caccgtgaaa
gggcctgggc
accctcgacce
ctccactttt
cagccggcetg
cggcacccgg
cacccgecge
gctcgttctyg
tgttgcagag
agatccegece
atgcgcaggce
atcggcacga
gcgaataaag
catcaatttt
cgagatcgge
gcttaaaaat
ggggcagttyg
gctggecteg
aaacagccgc
gcegceccaaa
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ggatatctta
catgaccata
gaatggcegtyg
ctgggaceccg
ggacgtggtyg
cctgggcatt
agaagggggt
acttgaggat
cgatacccac
aattgaaaag
gtaccgaagc
gacgctgctc
ggacctcatg
ggtcggecgcec
cteccagete
ccagatcctc
tctcacagat
cgtcactgac
gecegegegtyg
taacaccggce
ccagcagcac
ggggcgecact
ggtcgeccgac
cgtggtggec
gcgccaccgy
cacgggccgce
caggactcgce
caggcgcgga
cacccgtect
aagcgcaaaa
gaccagaaac
gtagagtttg
cagcgcegtgt
aggagcaagc
gagcgggcdgy
ccgctggacy
ccccaggcogy
accatgcaga
atggatgtgg
gtgcagaccyg
agcatcgagg
accgccgceca
atgcccaact
tactacgcca
cgtctggece
cccaccgtge
agatggctct
gcaggagagyg
gcctgagtgyg
tccecgggeat
cctctttaga
gcgtcectgg
accagccagce
ttcggetecga
ttaagggaaa
ggcattaacg
ctggacccgce
ggcgagaagce

gagtataagt
gacctgatga
ctggagagcyg
gtgaccaagce
ctactgeccgg
cgcaagaagc
aacatccccg
gctgccaagg
ctcactgtag
gatgagagca
tggtacctgt
accaccccgg
caagaccceg
gagctcatgce
atccgcaget
tgcecgececcgce
cacgggacgc
gccecgtegee
ctecteccagte
tggggtctta
cccgtecgeg
gccaccgecyg
gcgcgcaact
gacgcgcgcyg
agcacgcccyg
cgggccatga
agacgagcgg
aacgtgtact
cctegtecet
tcaaggagga
cccgeaaaat
tgcgegagtt
tgcggecegyg
gtagctatga
gcgagttege
aaagcaaccc
tgctgctgec
tcatggtgcce
agcccgaggt
tggacattca
tgcagaccga
cggctaccga
acgtgttgca
gccgcaggcyg
ccgeccegegt
gctaccacce
cacttgececge
catggcaggce
cgggtttetg
agcttcecgtt
ctctgacaca
ctcecgeggca
tgaacggggg
cgcteccggac
agctcaaaga
gggtggtgga
ggccgeccac
ggccgecggcec
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cgacgcggag
ggccggcatg
cacccttgac
ggccecteeg
gcagagcacyg
ctattgagag
agagaacgcg
gcecgggcagyg
gacacgtact
gtgaccacgg
accacgtact
atggccagca
tactcgggca
actgacaaag
ttcggagtag
gatgaaaata
cctcaagtag
aaaaaggaaa
ggaggtcaag
acattagctt
gttgtcatgt
cctggcaagg
cccaactaca
aacatgggtg
agaaacaccg
tttagcatgt
cacggtgttg
accgcatatc
ggcgaagttg
cttcaggcca
tcctacaagt
atgaacggcc
tggtecgctgg
cgctaccget
caaaagttct
aacttccgeca
gacggcgecct
cacaacaccg
aacgactacc
cccatcteca
aagaccaagg
tccattcect
atgttcgact
gagatcaagc
gactggttcc
cctgagggtt
caggtggteg
aacaactcgg
gccaacttece
ttcectetgeg
gccctecaccyg
accttcgagg
gacgtggtca
ccettetecg
cggccatecgt
tccectggett
agaccggagyg
tgttecgacce

gagacgatcc
cccaccacgce
ctgccteccac
gtggcgaccg
ctgcacagta
aggaaagagg
cgaagatggc
acgcctcecgga
tcagcctgag
accggtccca
cgtacaaggc
cgtactttga
cggcttacaa
aacggcaaaa
cagccagggyg
acgaggatgg
gagaggaaaa
ccaaaatgaa
ctaaattttt
tctttgatcet
acactgaaaa
aagatacaag
ttggtttcag
tgctggetgy
agctgtctta
ggaattctgce
aagatgagct
aaggtgttaa
cttctcagaa
acctgtggaa
acacgccggce
gegtggtgge
accccatgga
ccatgcttcet
ttgccatcaa
aggatgtcaa
ccgtecgett
cctccaccect
tctecggecge
tccecectegeg
aaactcccte
acctcgacgg
ccteggtecag
gcagcgtega
tcgtccagat
acaaggaccg
atgagatcaa
gcttcaccgg
cctacccget
acagggtcat
acctgggtca
tggaccccat
gagtgcacca
ccggaaacgc
gegcgacctg
cctcgecgge
cgtgcactgg
ctttgggttce
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tgcaggtgga
gcatcatcge
cacccacgcece
ccgtgegeeg
tcgtgggect
acactaaagg
caccccecteg
gtacctgagce
caacaagttt
gcgtcectgacg
gcgcttecact
catccgeggce
cagtttggcec
tggtggacaa
agggcttcat
tgaagaagag
ctggcaagat
accatgctat
aaatggcgaa
taaacaaaat
tgtgtatctg
ctcecgetget
ggacaacttt
tcaggcectcet
tcagctcttyg
ggtggacagc
tccaaattat
atatgaaaac
tcagatcgcece
gagttttctg
caacatcacg
accctcgctyg
caacgtcaac
gggcaacggc
gaacctgctc
catgatcctg
cgacagegtc
tgaagccatg
caacatgctc
caactgggcc
ccteggeteg
aaccttctac
ctggceccggce
cggggagggc
gctctectcat
catgtactcc
ctacaaggac
ctacctegea
catcggeccag
gtggcgcatc
gaacatgctc
ggatgagccc
gcecgcaccegce
caccacataa
ggctgcgggce
gacaagctgg
ctcgectteg
tcggaccgec

cgagccgecce
geccgetggec
cgctccaceyg
cgtcceccegece
gggagtgaaa
gagagcttaa
atgatgeccge
ccgggtetgyg
aggaacccca
ctgcgcectteg
ctggccgtgg
gtcctggacce
cccaagggcyg
ccacccacta
attactgata
atatatgcag
actgatgttt
ggctcttttyg
aacggtcaac
gacactggaa
gaaaccccag
aaccttacac
gtggggctca
cagttgaatg
ctagattcte
tatgatccag
tgcttecccecac
ggagctggca
aagggtaatc
tactcgaacyg
ctgcccacca
gtggatgcct
ccetteaacc
cgctacgtge
ctgetteceg
caaagttccc
aacctctatg
ctgcgcaacg
tacccaatcc
gccttecegeg
ggtttcgacc
ctcaaccaca
aacgaccggc
tacaacgtgg
tacaacattg
ttetteegea
tacaaggccg
cccaccatge
acagccgtgc
ccectteteca
tacgccaact
accctectcet
ggcgtcateg
gcatgagcgg
cctacttttt
cctgegecat
gctggaaccc
ggctcaagca
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tcgtacgagg
acgggtgtaa
aaggcagcetc
cgccgecagg
agtctgaagce
cttgtatgtg
agtgggcgta
tgcagtttge
cggtggcccce
tgeccgtgga
gcgacaaccg
gcggteccag
cccecaacte
caaaagatgt
aaggactaca
acaaaacttt
tctatggcgg
ccagacctac
cttctaaaga
ctactcaaaa
acacccatgt
aacagtccat
tgtattacaa
ctgtggttga
tgggtgacag
atgtcaggat
tggatggatc
atggaagctg
tgtatgccat
tggcgctgta
acaccaacac
atgtcaacat
accaccgcaa
ccttccacat
gttcctacac
tcggcaacga
ccaccttett
acaccaacga
cggccaaggc
gctggagttt
cctactttgt
ccttcaagaa
tgctcacgece
cccaatgcaa
gctaccaggyg
acttccagcce
tcaccctgece
gtcaggggca
cctecgtecac
gcaacttcat
cggcccacgce
atcttctctt
aggccgtcta
ctccagcgaa
gggaacccac
cgtcaacacg
gcgctegege
gatttacagc

aggccgtcaa
tgaaacccgce
cggttgtgea
cccagaactg
gccgcececgatg
ccttaccgece
catgcacatc
ccgcgccace
gacccatgat
tcgegaggac
ggtgctagac
cttcaaaccc
cagtcagtgg
tacaaaaaca
aataggagaa
ccagccagaa
cagagcgctt
caatgaaaaa
tcaagatatt
ccagccagat
ggtgtacaaa
gcccaacagg
cagcactggc
cttgcaagac
aaccagatac
cattgagaat
tggcagcaat
gaaagtagat
ggagataaac
tctaccagac
ctacgagtac
cggtgcecege
cgcgggtetyg
ccaagtgecc
ctacgagtgg
cctgegegtce
cccecatggeg
ccagtectte
caccaacgtg
cacccggcte
ctactcggge
ggtctccate
gaacgagttc
catgactaag
cttctacgtg
catgagcagg
cttccagcac
gccatacccce
ccagaaaaag
gtccatgggc
gctcgacatg
cgaagttttc
cctgecgecacg
cgagagctceg
gacaagcgct
gcecggcecgceyg
acctgctaca
ttcgagtacg



WO 2006/086357

20881
20941
21001
21061
21121
21181
21241
21301
21361
21421
21481
21541
21601
21661
21721
21781
21841
21901
21961
22021
22081
22141
22201
22261
22321
22381
22441
22501
22561
22621
22681
22741
22801
22861
22921
22981
23041
23101
23161
23221
23281
23341
23401
23461
23521
23581
23641
23701
23761
23821
23881
23041
24001
24061
24121
24181
24241
24301

aggccatgct
agtccaccceca
tcttgecatge
tgctgacggy
gcaaccagga
gcgecgecat
aaacagcact
gttctegege
gggaagccac
gctccacatg
atcgcagttyg
gaacaccatc
cttgtcaagg
caggaagggc
ccecogegecyg
agcttgetgg
gttattccecg
cacgctccgt
gcecgetgteeg
cgtteccatgce
gcatccggtg
caacaggcga
gcgggectec
catgagcttg
catggtatcc
gttcaggaca
cagaaccgga
ttecgtectggg
gctgtccacyg
gcgcttggtyg
cgecgacceyg
actgccgecyg
ggaggaggac
gcecggetegt
ggagaccgac
acacctgcag
cctcagegte
ccccaaacgce
ctttgcggte
cgtctectge
gcgcatacct
ggacgagacg
cgeccectggta
gctcacccac
ggatcagcectt
ggacgcccgyg
ccaggctttg
cgaatgcatg
gcactacact
gaccaacctg
ccactctacc
tctatgccac
cctgaaggag
cgagcgcace
gctgaaaggc
cattctcgag
ccecgetgagce
ggctaactac

gcgcegeagce
gaccgtgecag
cttegtgeac
ggtgcccaac
ggagctctac
cgaacacgcc
tttattttac
tcgtegttgt
ttgaactcgg
cgececggcteca
ggaccggtgce
agactggggt
tccteocggegt
acgctctgag
cgctgcatat
gcettggete
caaccggcat
ccccageggat
ttectcgetgg
agacacttga
cactcccagt
cccatgacgyg
tcgttcatec
taagcatcgce
atgcccttcet
ccgggggteg
ggctggctga
tctacctttg
gggaccacgt
ggcagaggag
tggccecggg
gccattgttt
ttaaccacce
ctagaacccc
gctgggeteg
cgccagtccec
gaggagctgt
cagcccaacy
cccgaggecce
cgcgccaace
gatatcgcett
cgecgeggcga
gagttggaag
ttcgectacc
atcatgceccce
ccecgtggtea
gaacagcggc
cgecgettet
ttcagacacyg
gtctectgee
ctgaagggceg
acatggcaag
ctggacaagc
gtegectegg
gggetgeceg
cgctegggta
taccgegagt
atctcctacc
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gceccectggect
gggcccgact
tggcccgacce
ggcatgctac
cgcttecteg
accgcettttg
atgcactgga
gcgcecgeget
ggatcaccag
tctgcagggce
tctgegegeyg
acttcacact
tgctcaggcec
gcttgtggtt
tcgggtagag
cctecgectgaa
cctgcacgeca
tctgggtcac
tcacatccat
gctggeccttce
tcttatgege
tgctaaaggc
aggtctggeca
gcaggccget
cccaggacga
cgggcetcecgac
atcccactcec
tcacatgcectt
cctecctecga
gtggcggcga
gcggagtgge
cctaggggaa
acgagcaacce
cacaggatga
agcatggcta
tcatccteceyg
gtcgggecta
gcacctgecga
ttgccaccta
gcacccgcge
cccectggaaga
acgctctgaa
gcgacaacgc
ccgecgttaa
acatcgaggc
gcgacgagat
gcaagctgat
tctgecgaccc
gtttcgtcag
tggggatcct
aggcacggcyg
cagccatggg
ttecttgctag
acctggccga
acttcatgag
tcctgececcege
gtcceeecgee
actcggacgt

cctecgeccecga
ccgecgectg
gacccatgga
aatcgccaca
cgcgccacte
acaaaatgaa
gtatatgcaa
ggggaggdggcc
tttgggaacc
gccecageatyg
cgagttgegg
ggccagcacyg
aaacggggtc
acactcgecag
ggccttgaca
aaacagcccyg
gcagcgcgcy
cttggecttg
ctccaccacg
caccteggtg
gatccegetg
tttectgggta
catcttctgg
gtcgacgcgg
gaccagaggc
gatgcgtttt
cacgatcacg
ggtctttetg
agacccggag
ggggctectce
ctctcecgetee
gatggaggag
caaaatcgag
acaggagcac
cctgggagga
ggacgccctg
cgagctcaac
gcccaacceceyg
tcacatcttt
cgacgcgete
ggtgcccaag
agaaacagca
caggctggtce
ccteecgece
catcgatgag
gctecgegege
gctggccgta
cgagaccctg
gcaagcctgce
gcatgagaac
ggactatgtc
cgtgtggecag
aaaccttaaa
gatcgtttte
ccagagcatg
cacctgcaac
gctgtggage
gatcgaggac
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ccgectgtcecte
cggactttte
cgggaaccce
ggtgctgcce
cccttacttt
acaactgcgt
gttatttaaa
acgttgcggt
ggaatctegg
tceggggcgy
tacacggggt
ctcttgtegg
atcttgcaca
tgaatgggca
aaggccgaga
cagctcttec
tcatggctogg
ctgggttget
tggtctttgt
cagccgtgat
tggctgaaga
gtgaaggtca
aagatctcgg
tagcecgttcca
agactcaggg
ccgteecttge
gcgtcttect
gcttgettet
ccecaccceget
tcectgctecyg
atgaaccggc
cagccgcegta
caggacctgg
gagcaagacyg
gaggaggatg
gccgaccgga
ctecttetege
cgtctcaact
ttcaagaacc
ctcgectetgg
atcttcgaag
gagdaagagg
gtgctcaagce
aaggtcatgce
acccaagagc
tggcteggga
gtcctggtca
cgcaaggteg
aagatctcca
cgcctggggce
cgcgactgeg
cagtgtcteg
aagttgtgga
cccgagcgec
ttgcaaaact
gcctteecect
cactgctacc

gtgagcggcyg

agcctcgagce
tgttgcatgt
accatgaact
accctececgge
cgatcccacc
gtatctcaat
agtcgaaggyg
actggtactt
ggaaggtctc
agatcttgaa
tgcagcactg
tgatctgatc
gctggecggec
ttagcatcat
tctgtttgaa
cgctgaactg
tcagttgcac
ccttecagege
ggatcatcac
cccacagggc
tgtaaccttg
gttgcagacc
tctgctectgg
tcagcacgtt
ggttgcgcecac
ctteccttcaa
ggggcatctce
tttttggagg
gatacttteg
gcggatageg
gcacgtectg
agcaggagca
gcttcgaaga
caggccagga
tgctgctgaa
gcgaaacccec
cgcgegtgec
tctatececegt
aaaagatccc
ggcccggcge
ggctcggteyg
gtcacactag
gcagcgtcga
gtcgeatcat
agcgccecga
ccecgecgaccec
ccctcgaget
aggagaccct
acgtggagct
agacagtgct
tctttetett
aggacgagaa
cgggcttcga
tgaggcatac
accgcacttt
ccgactttgt
tcttgecaget
aggggctget
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cgagtgeccac
gctcetgage
cgctecgetg
cgaagactac
ggatctcacg
aaaatcccge
gggcgaggty
tggaggagat
cagaggagga
caccatccge
ctcgtagatyg
ggagggccca
tecgececcgeecg
actaccgtca
aggatcgcgg
ctttatgcca
tctectgeget
actctcgaag
ggcgcgecca
cccacceett
gactactcca
ggggtcegta
agggcaaagc
ccgactaccg
gtccagctgg
ctgatgatcc
ctgcgaccgg
caggcctacc
ctccagtteg
ggcctctace
tacgactgaa
tgccgecegec
gaggagcacc
tctcacctgyg
accacctaca
actctttgtg
tcatcaaatc
gccacacaag
ctgctcgaac
gaaaagggca
cggaccttge
agaaactaac
ctctctgaca
cctgggtggyg
tatctgctgg
tccetggttg
aatgagagga
acattcaaga
cagaactaca
atttttgaag
cctaccaagg
tcaggtctge
gaggagaagyg
cagtgtcgtg
tagtgtagat
gtggggtgga
aagtcacaga
agactacttt

tgccgetgea
gagacccaggd
aaactcacgc
cacgcccatg
gcctgegtca
caagagtttc
ctcaacccgg
ggaagaagaa
agaattggaa
gccggcagcce
ggatcgagtyg
caaagccgeg
ctacctgcecte
ccttcacage
cgaacgagcece
tttttcagca
cgctcacccg
acgccgaggce
cccggaaaaa
acatgtggag
cccgecatgaa
accatcgaaa
tcaacccgeg
tactacttcc
ccggcggege
gaggcagagyg
acggagtgtt
tgaccttgca
tggaggagtt
cggacgagtt
tgtccecatgg
tgcgectgcett
ccaacggccec
tcaggttctt
ccgtctactg
gtgagtttaa
cacaagacca
aagtacgtca
gacggtgttc
aagctaattc
ttccacagtt
cttctttetg
gaggggggta
tgcatagcgg
gtcagacatt
ggggtttact
acgactgcte
ataagaccat
cggtcactat
tcatgtgtga
agaacatggt
tggtaggggc
aaaaattgct
ctgctetcte
tggggaaaaa
agaaacatac
tgtaatgtcc
gggtttaaaa

8/44

acctgtgetce
tcatcggtac
cggggttgtyg
agataaagtt
tcacccaggg
ttctgaaaaa
gtctecccceca
tgggacagcc
gaggtggaag
ccggcggtcea
aagggtgacg
atcatcgcect
ttccaccgeg
taagaaaaag
ctcgaccacce
gagtcgaggt
cagttgcttg
tctgttecac
aggcgggaat
ctatcagccece
ctggctcagt
ccagatattg
taattggccce
gcgtgacgca
ttcececggtge
cacacagctce
ccaactagcece
gagcagctct
tgtgcceteg
cataccgaac
tgactcggcet
cgccecgggag
tgcacacgga
cacccagcaa
catctgtccect
taaaagctga
tcaacttcac
cctggtttta
ttcttccaaa
ttcatcgecce
tcactttggt
atactaacac
gtcatattga
tgctatatta
gtggggagga
ggcctgeccac
tgtagtgatc
gggaaatgta
ccatggtage
tatcacactg
tgggttttcet
tctagtgtag
ataaatcttt
ttttagttat
atcttacatt
aacaactgtg
agaacataac
atgataacag

cccgcaccge
cttcgagctyg
gacttccecgeg
cttcgaggac
cgcgatccte
gggtagaggg
gcatgccgag
aggcagagga
aggagcaggce
cggatacaac
gtaagcacga
gcttgcaaga
gggtgaacat
caagtaagag
agggagctga
cagcagcaag
taccacaaaa
aagtactgcg
tacctcateg
cagatgggcce
gceggeccct
ttggagcagg
tccaccctgg
ctggccgaag
ccgcteegee
aacgacgagt
ggagccgdga
tecggagectce
gtctacttca
ttcgacgcag
gagctecgcetc
agctgecggac
gtacggatca
cecttectgg
accccaaagt
actaagaacc
ctttgaggaa
ccagaacact
caatctcacc
tattgtagaa
gaacgttacc
tcctaaaacce
agceggtcggg
ccttecttge
accatgaagg
gaacagccac
aaatgcgagce
tgggtgggat
gatggaaatc
catgtggcta
ttggcttttg
ttcectgaage
ttctettege
taatgtggaa
agagggtcet
catagggaat
tttactgttt
coggtatgaaa
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tcectggtcet
caaggtccgg
tacctgcgcea
caatcgcgtc
gcccaattge
gtctacctgg
gaagaagcag
ggacgaatgg
aacagagcag
ctceccgetecyg
gcggcagggc
ctgcgggggyg
ccececgceaac
gagtcgcegyg
ggaaccggat
agctcaaagt
acgaagatca
cgctecactcet
ccaccatgag
tggccgeggg
cgatgatctc
cggcggtcac
tgtatcagga
tcecgecatgac
cacaatcggg
tggtgagcte
gatcatcctt
gctceggagg
accccttcte
tgagagaagc
ggttgaggca
tcatctactt
ccgtagaggg
tcgagcggga
tgcatgagaa
tactttggaa
caggtgaact
actctagcag
agtggactaa
ggaacttacc
ggcagcagca
ggaggtgagc
tatttgattt
tgggtcgaaa
ggctcttgcet
gatgtaacat
accagtgtcc
tctggcaacc
acactttcgg
gacttcatgg
tgatcatggc
gcaagcccag
agaaccatga
tgtgccgatce
aaagaaacac
caaaccaaac
gtaaatacta
cattataaag

gcaaccccca
agaagtccac
aatttgtacc
cgcagcacge
atgccatcca
acccccagac
gagccgctag
gaggaggadga
ccegtegeeg
gtcaagcctc
taccgatcat
aacatcgcett
gtgttgcatt
aggaggcctg
ctteecccact
aaaaaatcgg
gctgcagecge
taaagactaa
caaggagatt
cgccteccag
acgggtcaac
atccacgcece
aatcccecggyg
taactcaggt
tataaaaacc
ttcgatcggt
cactcccaac
catcggaacc
gggatcgcca
ggtggacggc
tctggaccac
tgagctgcecece
caccgccgag
ccggggcgcec
tttttgctgt
tceccttgteg
ttacctgcaa
tagccaacac
ctttctcagt
agtgtcagag
cagtcgectecce
tctgggttec
taggggtggt
tcagggtatt
gattatcctt
caccacaggc
tctcaacatt
aggagatgag
tttcaaattc
cttgtggcce
ctgtgcaatg
gtacggaaat
atactttgac
ctattctagt
cagttgaatg
ataaagagct
gttttaatgg
tcacagttat
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27841
27901
27961
28021
28081
28141
28201
28261
28321
28381
28441
28501
28561
28621
28681
28741
28801
28861
28921
28981
29041
29101
29161
29221
29281
29341
29401
29461
29521
29581
29641
29701
29761
29821
29881
29941
30001
30061
30121
30181
30241
30301
30361
30421
30481
30541
30601
30661
30721
30781
30841
30901
30961
31021
31081
31141
31201
31261

accccctaaa
ggggcaaaac
tggcacgttg
acagaacctc
caaatacaac
cgctggacag
tagtgatttg
aatcaaaaca
actttccagt
cacatgtgat
ttatggttct
agttaataaa
aacagatgac
tgatcaagaa
cttcataact
atacaataat
ttcagaacca
gcagcaccta
ctagatggac
ggatggatga
cttagtattt
agttataatg
attgagcctc
cctaccactg
actcatacta
ctaagaggga
actgcaaatt
cagccttact
cttgtggttc
tacaggccag
ctcttctett
ctcecttctgte
tgtctecggge
agcattgtet
aattatctcc
atctgaccat
gtaaatttgce
cctattactt
tgatctaccce
aaagcagttc
cectgatteca
acataaccgg
gagcagcgca
ctcgatgecea
aagatcacct
cagcagaagc
tcgggcgaga
ctcctcaaga
cagaaaccaa
tcaataaaga
acctcggtac
cacaccttga
tgtcaaagag
ggaatcagaa
tcecccecectgg
tctcactcaa
atactaaggce
catttaaggt

ccectecacte
ctaacattag
tgtgagggca
acgttactgt
attgatagag
aagaaaattg
ggacaaagac
ggagaaaatc
ggaaacaata
ggtcaaaatt
agcaatgatg
actaaatcta
agtgctcaca
tcaaaaattc
ataatcattg
atggtagacc
tgaaggecttt
aaccagaagt
catttaacaa
atatttgtaa
ttgctttcaa
gattagatgg
caaccactag
tacccactac
cacagctaga
atgaaagtac
taacttcgcet
caggtttgga
ttctgtactt
taatcgggga
tttcagtatg
tcttcaacat
ccttececcac
gcctggtegt
accacagtcc
gcagactctg
ggacatatgg
ggtgattgtyg
ctgttttgat
actagcctec
gtacttagaa
cggcgatgac
tcectgecaact
tcaacatcca
acgagctcegt
agaagttcac
ccagcggctg
ccetttgegg
tcaaaccccc
tcacttactt
cctectecca
aagggatgtce
gcteegggty
tatccecctte
ggtcctgtca
ggtgggaggyg
acccttgcaa
agagaataac
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ggaaacctct
tggggcctge
aaaaaatttt
ttgttaatat
agcagtatga
ggaaaggaca
aatccagacc
gaacccttgt
atgttcttaa
taacattaat
gctcaagtca
tgcttaagcece
aaattgettt
catctgctac
tcattctgtg
cactactcag
cacagcttgc
atatacacaa
taacacatgg
atggtcagac
cattagttca
ttatgaaaaa
agcacccacce
acatccaacc
cacaacagtg
tactgatcag
tgcttggact
tattcaaatt
tgtctgctge
acctcagccet
gtgatcagcc
ctgcgetgec
ctacctcecte
caccttcctg
cgaatacagg
ctgatactgce
aatttcttag
gotgtagtca
cteggctgga
acgccgcceac
gagccccecte
tgaccaccac
gcgegtecgt
ccagtgcaag
gtccaacggc
ctgcatggtg
catccactge
acttcgegac
ttcceccateca
gaaatctgaa
gctctggtac
aaattcctgg
gaagatgact
ctcactcceccee
ctcaaactgg
ggactcactg
gttgcaaatg
aaacttggaa

ttctecctcececa
aaacattcca
gcacaaagaa
gacacacaac
ggtttctatt
gaaaaaggag
aaagaaaaaa
tggtccacct
gttgtgtaat
taatgtgact
ttacaaagtt
atacactaca
gcagcaggaa
tgtggcaatc
ctacatctgc
cttctettac
gttctgatta
gttaatgtca
acaagatatc
ccatcataca
ggtaaatata
cttgaagtta
acagttagga
accacagtca
cagaatacta
acagaggcta
aatgaaaccg
acttttctgg
aaagccagag
ctccaagtgg
atgattccta
ttcgcggcecyg
tttgccetge
cagctcatcg
gacaagaacyg
tatcceteet
actgttatca
tggtctgcte
actctgttga
ccacaccgcc
ccecggeccee
ctggaccteg
cagcagcagg
aagggcatct
aaacagcatc
ggcgtcaacc
tcctgcgaaa
ctectcececa
ccccaaataa
agtatgtctc
tccagtccec
tccacaattt
tcaaccccgt
cctttgtete
ctgatccaat
tagaacaaca
acaacaaatt
ttaaagctgg
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cactatgtaa
gttacttggc
ttaaatcaca
ggaccatatt
attagtttgt
gaaaagacaa
gatattgttg
ggaaaagttg
ggcgacaagt
agaatttatg
accatctatg
aaaagaacta
aataatgggc
gtggtgggag
tgccgcaage
tgagactcag
gcataattac
ctaggggtgy
atgatgatgg
catgtcatag
aagttcaaag
aaatgtttaa
caactaagga
gtacaactat
ctttactgat
cctcaagtge
gagtatcatt
ttgtctgtgg
agaaatctag
aagggggtet
ggttcttect
tctcgecacge
tcacctgcecac
actggtgctg
tagccagaat
ctececectgece
agagaaaatg
ctgcactttc
ggcattcaca
tcececgeaga
ttccactgtt
agatggacgg
agcgggccge
tetgectggt
gcctcaccta
ccatagtcat
gcecccecgagty
tgaactgatt
caatcattgg
tggtgtagtt
ggcgggcggc
tcattgtett
ctacccctat
cteccgatgga
cgccatecgec
gtctggaaaa
ggagctatct
ccatggttta

acgcaactat
ttagtgaata
cctgtaacga
ttggctttga
ttaaagttgg
aaccaaactc
aagaggtcca
attggattaa
atattaaaca
acggaactta
aattacacaa
cagtgaatgc
aaacagaaaa
tgattgcggy
gtcccagggce
tcactttcat
acttagttta
gaatgctaca
gagaaaaaac
taatggaagc
ttacactaac
tctaacagta
aacaacacag
tgagaccact
tgaattttta
cttcagcagt
gatgcatggc
gatctttatt
taggcccatce
aaggaatctt
atttaacatc
ctcgececgac
ctgecgtctge
cgcgegttac
cttaaggctc
cttgctgact
gatatgcctt
tttgctatca
tacacactag
aatcagttce
agctactttc
ccaggcctec
caaggagctc
caaacaggca
tgagatgccc
cacccagcag
catctactce
gattaaagcc
aaataatcat
gttcagcagce
gaacttcctce
ccctectcaga
ggctacgcgc
ttccaaaact
aatgggaatg
ctgagtgtgg
tatgatgatc
gcagttgtaa
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31321
31381
31441
31501
31561
31621
31681
31741
31801
31861
31921
31981
32041
32101
32161
32221
32281
32341
32401
32461
32521
32581
32641
32701
32761
32821
32881
32941
33001
33061
33121
33181
33241
33301
33361
33421
33481
33541
33601
33661
33721
33781
33841
33901
33961
34021
34081
34141
34201
34261
34321
34381
34441
34501
34561
34621
34681
34741

ctaaagaaaa
gaataggtac
gtgggttatc
gcaccctttyg
caaagctaac
ttgttgttac
ttaagttact
attggaacta
ttatgccaag
aaaaagtgag
atcaaccagg
ctattacatt
cttettttac
gaaaattttc
ccagcccatt
ttctgattag
aaacggggat
cagtccaagg
ggatgggtct
ggctgctgeca
gcatcagtct
agtaagtgca
caaagctcat
tcaggtgcct
tgttcacaat
tcectgaacca
aacagtggca
ccagggtagce
gggtcaggat
atggtaatcc
gggggtgttyg
tgeggtatgg
ctcttgegta
ctecctecgte
cgaaggttct
cccctecatca
ctatcattca
gtcgecgecagce
gtggaaacag
cagcagaggc
ctgctectea
gccttgaatt
ccacagcgcc
tgctccacaa
ctgagctcge
gccaagtcag
ccataattag
cctteccaaga
aagtcctcta
cgctcaagca
ggtggctatt
gccctecgegyg
tectteteecg
caaggccata
caatatcacc
gctagceccecet
ttcagccata
agcagcgact

cacaagtctt
tggatcaagt
atttgatgaa
gacaacacct
cttagcactt
gggcaaatat
gtttaatgac
tagaagcaac
cacaacagct
tcaaggtaaa
atttattgtt
tgattttgga
tttctecatat
atgtatcttt
tcacagtgta
tgcgggaact
cggtgattga
tcacagtctg
gtgcctctec
gatgggatcg
cctggtgcgt
gcacataatc
gttggggatyg
gcccecteatg
ctggcggtac
cacggccage
atgcaggatc
ggggcacadg
catatcccag
acggacagaa
ttcagtcagt
atgatggcgg
ccttgtegta
cgtecttteg
ggagaagttc
catcagccag
gagggggcgyg
aatataaaat
acagccaaat
tccacacgta
atcatcatat
atcgctacaa
cccteccacct
cctgcagegt
gtctcagtgt
agccagggcet
cccccaaaaa
ggtgagtgat
aataagtcac
tggttagtag
ctcactgaag
acatacaaaa
gcaaatatca
aatctgcect
ccatgcggag
tcctggacgg
gctcageecg
gactacccac
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cctagtctag
gcacatggag
aaaggagact
gatccttcete
acaaaatgtg
gctattataa
aagggtgttt
aataacaaca
tatcctaage
aataaaattg
gttaaattta
tggggtaagy
atcgctcaag
attgattttt
aacaattctc
ggatttagtg
gatgaagccyg
gtggaatgag
atcagcgccc
ggatcgcaag
cgggcacagc
accatgttat
atggaaccca
aacacactgc
caggggaagc
agggtgccte
cagcgctegt
cacactgaca
gggactggaa
cttacattat
gaggccctgy
agcgaggteyg
cttctgecag
ctgectgecge
ctctgecatct
gactctgtag
tggcaggatt
tcaggtcacg
caaaaattat
catccagaaa
tacagtcctg
actgttggty
tcataagcag
gttcaaaaca
tagctgtaaa
aagcgttgga
ctgcatgetyg
aaagcgaggt
tagggcccca
agatgagagt
gaaaaatcac
atcggteccgt
catcggactg
gatatccagt
gaatgtggaa
gagcgatcec
cttaccagta
tgacccagct

ttggaacact
gaactattga
tagtagcttyg
caaattgcaa
gtagtcaaat
gtgacacagt
tgttaagtga
taggcactcc
caaccaacaa
taagcaatat
atcaggaaac
tgtataagga
aatgaaagac
acaccagcac
tcagcacggg
tctataatcc
tcctctgaaa
aagaacgcac
tcaacagtct
tctcectctgac
acctcatcct
tcagcageccc
cgtgaccatc
ccatatacat
gctggttgaa
ccgeeceggea
acccgcetcac
tacatctttt
actcttggag
gatattcagce
tctectecte
attgttcctc
cagaaagtgg
tcagtcatcc
gatgaaacaa
gccatcecca
ggaagaacca
gaggtggcac
gcgattctca
caacagcaca
aaccatccce
taagtccact
gcagaccttc
acaagattca
aagtcactca
ctggcaagcg
gaataagctc
aggtgctett
gggaccacaa
ctgaaaaaca
tctecteccage
gtggttaaag
ggttagtatg
aggaaccagc
agattcgggg
tccagggceta
gacagagagc
ccctatttaa
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tgtagtttta
tgtaagactt
ggacaaaaaa
agttgaaaca
tttggccact
caacccaaag
ctcaaatctt
ttataaagag
caccagcaca
ttatcttgga
tgatgccaat
tcctatacca
caataaacgt
gggtagtcag
tggccttaaa
acacagtttc
agtcttccaa
agattcatac
ctgccgecegg
tatgatccce
gatctcgete
ataattcagg
ataccaaatg
gatctectttg
catgcacceg
ctgcagggag
catctgagct
taaaattttt
cagggtaaag
atgatcacaa
agatcgtggt
ggtgctcatt
cccgggaaca
aactgaagta
aaagcccgte
tccagttaat
ttattttttt
ctctctecte
aggtgctcta
ttaaaagcgg
aggtaatttt
ccacacatgt
ataatagcaa
atgagtttct
agtcctegge
tgagggagta
tetttgtgte
taatcatagc
tgtggtaget
gaaagcatgce
agcagggttce
agcagcacag
cccctggeat
acgctcactce
caaaagaaga
tctatgaaag
acagcagtac
aggcacctta

actggaaaag
ggtgaaggag
aatgatacac
gcaagagact
gtatctttac
cagttctcta
gatgggacat
gctgttggtt
gatccggata
ggagaggtat
tgtgcatact
tatgatacct
gtttttcatt
tctceccacca
taggggaatg
ctggecgagec
gcgggcecteca
tcggaaaaca
ggctceggtge
acagccttca
atgttctcac
gtgctccage
cggcagtata
ggcatgttte
taaatgactc
cccgdggacyg
ctcaccaagt
atttcctctg
ccagcagcac
tcgggcagceca
aaacgggccc
gtagtgcacc
gcagataccc
catccattcc
catgcgaatt
gctgecttgt
actccaaacg
cactgttttg
ctgtggcttc
gceccgcecate
cgtttttcca
tgaaaagctc
cagatctgge
gccctetgece
cactacagat
tcttagagct
accggtgatt
agtaatggaa
gacaccgcgc
actaaaccag
ccactgggtg
agagatcatg
gogtagtcatt
tgaggtgaag
tatatctatt
catacagaga
aagcgccaac
cactgacgta
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34801
34861
34921
34981
35041
35101

atgaccaaag
gaaaacactt
cacgttacgt
tccaaaatgyg
gacgtcagta
ctcatttgca

SEQ ID NO:

gtctaaaaac

ccgegttgte

cacttctgece

cttccatgte

acggctcttc

tattaacttt
1
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ccecgcecaaaa
acttcctcgt
cttacatgtg
agaccacgcc
caacagccaa
tgtttacttt

aaaaacacac
atcgatttcg
gctccgeegt
tccgecgecga
tcagcgtcgyg
gtggggtata
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acgeccectggg
tgactcaact
agggcgecat
ccgttgacge
cceccgeccea
ttattgatga

tgtttttcge
tcecgggttec
cttgcccacg
cgtgecgtegt
aattcaaaag
tg
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Amp" o Ad36 ITR cassette

Pme | Pme |

(bp 34697 to 35149) (bp 4 to 452)
A5 O Swal AET

(bp 31956 to 32243) K_ i} (bp 3364 to 3797)

wt Ad36 Viral DNA

FIG. 2
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61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421

aaaccatcaa
atttggggcy
cacggccgac
acgtataaaa
atatgaggta
tgaggaagtyg
gagagacttt
cgtcecgtgte
ttttgagtag
gcttttctge
cttatttgac
cggtggatgg
ggagctcgte
cgagactggce
tcatcgeccga
tggccgeect
gattcaataa
cgegeggtag
gacccggtag
gaggtagcac
gcaggggcgce
gagcceccttg
gatgatgtgce
ggggttcatg
atgcaacttg
ttccatgcac
gtttctgggg
aatgaatttg
aaagttcccce
cacctgcggg
caggtttcte
gggttgcagg
ctcgttgage
cccgeccage
ggccatgggc
gacgtgctcet
cgactgtagg
ctcagggtcce
cttgcaaggg
tgcgegtegyg
ccecttggege
agggcgtaga
tgggcgcaga
accagttttc
ccgcgetegg
tgcagggacg
cgegtceccacg
gggtccacct
attggcttgt
gcgggtetgt
ggtaggtatt
aacgaggagg
atctggtcag
gcgttggata
tccttggecyg
acggtggtgce
aggtccacgc
cccttgegeyg

taatataccc
tggccgacgc
ggtcgccgcyg
aagcggactt
attctgggcg
aaaagtgaaa
gaccgattac
aaagtccggt
tgggcgtggce
agacatcatg
aacccgecetyg
gcgececagtg
gctcgacagce
ctcgagctac
ggagaaactyg
gacccagcag
acacagattc
gcecctggtcec
aggtgggatt
cactgcatgg
tgggcgtggt
gtgtaggtgt
agtttggcct
ttgtgcagga
gaagggaatg
tcatccatga
tcagagacat
gggcggaggyg
tcacagatct
gcgatgaaaa
aacagctagg
tggtagttca
atgtctctga
gagaggagct
atcttggcga
acggcatctc
gcacgagacyg
gegtgagtgt
tgecgettgag
cgagatagca
ggagcttgec
gettgggtge
cggtctegeca
ccecegttett
tgacaaacag
tceccgeggte
ccaagacaaa
tttccaccgt
aggtgtaggc
gctecgtecte
ccctectetag
atttgatgtt
aaaagacaat
gaagcttggce
cgatgtttag
gctegteggy
tggtggccac
agcagaacgg
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cacaaagtaa
tgattggacg
gaggcgtgge
tagacccgga
gatgcaagtg
aataccgggce
gtgggggttt
gtttatgtca
taaggtgagt
aacgggaccg
ccgggatggg
cttccagcaa
accgccgeag
atgcccagea
ctggccctge
gtgtccgagce
tgattcaaac
acctctcceg
ggatgttgag
cctegtgete
gctggatgat
tggcgaagcg
ggatcttgag
ccaccaggac
cgtggaagaa
tgatggcgat
cgtaattatg
tgccagattyg
gcatctccca
aaacggtttc
acttgeccgea
aggacatgca
cttggaggtt
cttgcaggga
gggtctgecga
gatccagcag
atgggcgtcce
ggtcteccgte
actcatcctg
gttgaccatg
cttggaagag
gagaaaaacg
ctcgacgagce
tttgatgcgce
gctgteggtyg
ctecctegtag
ggaggccacg
gtgcagacac
cacgtgaccyg
actctcttec
agcgggcatg
ggcctgecct
ttttttattyg
gatggatctc
ctggacatac
cacgatcctg
ctcgeecgege
gggcagcaca

acaaaagtta
agaagtggtyg
ctagtccgga
aacggccgat
aaattaggcce
ccgcccaggy
cgattgcggt
cagcggccgce
ataaaggcgg
gcggggectt
ccggagtteg
attcctcgac
ccgecggeage
gcagcagtag
tggcagaget
tcecgegagea
agcaaagcat
atcattgaga
gtacatgggc
tggggtegtyg
gtccttaagyg
gttgagctgg
gttggcaatyg
ggtgtagccc
tttggagacgyg
gggceegtgg
ctectgggtyg
ggggacgata
ggctttcate
cggggcgggyg
cceggteggg
gctgcegteg
tteccecggacyg
agcaaagttt
gaggagctcc
acttcctegt
agcgcggceca
acggtgaagyg
ctggtgctga
agctcgtagt
cgecccgcagy
gactcggggyg
caggtgagct
ttecttaccte
tcccecgtaga
agaaactcgg
tgcgaggggt
atgtccccct
ggggtceccecg
gcgtegetgt
acctcggcac
gcegegatge
tcaagcttgg
atggtctgat
tcgcgecgcga
acgcgccagce
aggggctegt
tcaagcagat
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atatgcaaat
atgcaaatga
agcaagtcgce
tttcececgeag
attttggcgce
cggaatattt
gttttttteg
atttaaatgg
tgtcttacga
cgaaggggdyg
tcagaatgtg
catgacctac
cgcagccgcec
ccecctectgtyg
ggaagccctg
acagcagcag
ctttattatt
gtgcggtgga
atgagcccgt
ttgtagatga
aggagactga
gagggatgca
ttgccgecca
gtgcacttgg
cccttgtgee
gctgcggett
agatcatcat
gttccectegg
tcggaggggyg
gtgatgagct
ccgtagatga
tceccggagga
agctcgcececga
ttcaggggct
aggcggtccce
ttcgggggtt
gcgtcatgte
ggtgggcccc
aacgggcacy
tgagggcctce
cggdgacagag
cgaaggcgte
cgggctgetc
gegtctccat
cggacttgat
accactctga
agcggtegtt
cctecegeate
acgggggggt
ccacgagcge
tcaggttgtc
tttttaggag
tggcaaagga
ttttgtcacg
cgcacttcca
cgcggttatg
tggtccageca
gctecgtcagg

gagcttttga
cgtcacgacyg
ggggctgatyg
tcacgccecgg
gaaaactgaa
accgagggcc
cgaatttccg
cgecgectagg
gggtcttttt
ctttttagec
atgggatcta
gcgaccgtgg
atgacagcga
cccagttccea
agccgccage
caaaataaat
tatttttteg
ttttttccag
ccegggggaty
tccagtcata
tggccacggg
tgcgggggga
gatcccegecet
ggaacttatc
cgcccaggtt
tggcaaagac
aagacatttt
gcccecggggce
ggatcatgtc
gcgaggagag
cccegatgac
ggggggccac
ggaggcggtce
tgagtccgtce
agagctcggt
gggacgactg
ctteccagggt
gggctgggcg
gtcttcgeec
ggcggegtgyg
aagggattge
cgetececgecag
ggggtcaaaa
gagtctgtgt
gggcctgtec
gacaaaggcyg
gtccaccagg
caagaaggtg
ataaaagggg
cagctgttgg
agtttctaga
actttcatcc
gccatagagg
gtcggcgecgce
ttcggggaag
cagggtgacc
gagtctgccg
ggggtccgea
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tcgatggtga
tcatccaagg
ggaccccagg
tagatgggct
gcgcgecacgt
cgctgggget
atggtgggcc
aagtgcgcgt
gcacagtagt
agctcgcecggt
cgatcgtecg
cagcccttet
agggcgaagyg
cagccgcegt
gcgaaagtga
cggaaagggc
tcgaagcegt
atgtgcggea
tgctcgageg
cgggccatga
ttttcgggta
cgcacggcga
agcatgaagg
taggtgacaa
tgccaccagt
gagcactcgt
acctcatcca
ggctggtggt
aggctgacga
aagacgagdgyg
agggttctga
ttgatttcta
ggggccacga
gcagcggcgyg
gcaggtcccgo
cctggatctg
gttcaacaga
cgcccgagtt
gatcgeecgeg
gectgcgagaa
cggecgtegeg
cggcgtagtt
cgaagaagta
gcctttecat
agaccgtgag
gctcgaaatc
tttetteccte
gacggtcgac
cgcgaccccyg
gcgggtecceece
gggacgtgag
aatcgcagtc
ggttgctgat
ccaggtcecett
cctgacaccyg
cggaggcgga
ggtcggcgac
agtcatccat

agatgcccgyg
ccatctgcca
gcatgggatyg
ccgagaggat
agtcatacaa
gcteggegey
gttggaagat
aggagtcttg
ccagecgttte
tgagggcgta
cacggtaaga
ccacggggag
tgtetctgac
gctcccagag
cgtcattgaa
ccgggacgga
tgatgttgtyg
getttttgag
cccactectg
gggtctggag
tgacgcagta
gatcgcgagce
ggacgagctg
agagccgctce
tggacgagtyg
gctgatgcett
cgagatacac
tttcatgttce
gcccgegegg
cgcgcagttyg
ggttgacctce
cgggtgagtt
ccgtgccgeyg
ttceggeece
gtgctgegee
ccgcctetge
atcaatctceg
gtcctggtag
gcececgegcege
ggcgcccagg
cgcgegeatg
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ggcctegtag
ctcgtettec
cccggggacce
tgggggcggt
gaagcgcteg
ttcgcgagga
gttgggcagce
cgcgtegaga
gcaaggtaag
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gtcgacgaag
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acagagttcc
ctegegggeyg
cgtgagggcyg
gccgatgtag
ctegtgegag
gaagacgatc
gttaaagtgg
cagcttggcg
gcggatgatyg
ctcctegtea
gcccagecatg
ggcgtaaget
catgactttc
ctcgaaatceg
gagaatcttg
ggctcggttg
cccgacgatg
ctcctegtag
gagatgtggg
ctcgtegega
gaaggtgagg
gagggcgacc
cttgccgaag
cgtgcgagga
gctgttgatyg
gtaaaagcgt
agcgcgtcec
gcectgegtgg
gagccaggtce
ggagctgtcce
gtagaagcgg
ggtggccgtyg
gtgcgetttt
gcgggcagdyg
ctgagagcgc
gtgaagacca
gcgtcattga
gcgatctcecgg
tccacggtgg
ccgetetegt
accacctgcg
tggaagaggt
cggcgcaggyg
aaatccacgg
aggagccgga
tcctectett
ggtggtggcyg
atcatctccc
cgcagcgtga
gatagggcgc
tcgaccggat
ctcaaacacg
aagtaggcgt
tgctggatge
ttgtagtagt
cgggtgaccce
gcgaggatgg
cggtggtagyg

ttgtcaaaat
gccagegete
gaggcgtaca
gtgggataac
ggggccaaga
tggcgaaaga
gcgtgaggca
acgagctcgg
tcataacccg
tececttecagt
tagaaatggt
tgagecggect
aagaactggt
gtgcgecttcet
cctgeeecgeyg
ttgatgacct
tagagttcca
gtgaggtcct
ttggcttgeca
aagagacgga
gggtcccget
agcteggggt
gaccccatcc
tgagagccga
tgatgaaagt
ccgecagtact
ttgaggagga
gactcaccct
cagatctcgg
atggtgtcgce
gtgagggegt
tccacgcatt
agaagcggtg
gcggcagagyg
tggcgtgecge
cgggecccegt
cggcggectyg
acatgaactg
cggegaggtce
tccagacgcyg
cgaggttgag
agttgagggt
gcatctcget
cgaagttgaa
tgagctegge
cctettctte
gggcccgacg
cgcggcggcyg
agacgccgec
tgacgatgca
cggagaatct
tagcagccct
ttttaaggcg
ggagccgetce
catgcatgag
cgacgccecect
cctgttgcac
ccceggtgtt
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aatcgatttt
gctcegtaggg
tgccgecagat
agcgcccccece
aggcggggcc
tggegtgecga
ggcggaccga
cggtgacgag
cctectecettt
actccecggag
tcacggcctt
tgcggagcga
acttgaaatc
tcgagagggy
gcatgaaatt
gggcggcgag
tgaatcgegg
cggggcattg
tgaaggaagc
actgctggcce
cccagcgatce
cccecggagaa
aggtgtaggt
ttgggaagaa
agaaatcccg
cgcagcgetg
acttcaggag
ggggctecte
cgcggcgggayg
ggagatccag
gcttgagatg
gcatgageccc
tcgcggacge
cacgtcggecg
gacgacgcgyg
gactttgaac
acgcaggatc
ctcgatctcc
attcgagatg
gctgtagacc
cteccacgtge
ggtggcgatg
gatgtcgecg
aaactgggcg
gatggtggcg
catgacgacc
acgacggcga
acgcatggtt
ggtcatctec
tcttatcaat
ttcgaggaaa
gtggacgectyg
gcggatggtyg
ggccatgeccc
cctttecaaty
gagcggcetge
gcgggtgagg
gatggtgtag

tgaggatgca
gttgaggggce
gtcatacaca
gcggatgetg
gagattggtg
gtttgaggag
gtcgeggatg
gacgtccatg
cttctcececac
cgggaatecct
gtagggacag
ggtgtgcgte
cgagtcgtcg
gttaggcaga
gcgggtgatg
cacgatcteg
gcggcctttyg
cagtccegtge
ccagagctcg
cacggccatc
ccagcgtaag
tttcatgacc
ttctacatcg
ctggatttcc
ccggcgaacce
cacgggctgt
tggcggccect
gaggacgdag
gcggagagcyg
gtceggggge
cagatggtac
gtagctgcge
gctcececcggeg
tggcgctegy
cggttgacat
ctgaaagaca
tcttgecacgt
tcectectgga
cgacccatta
acgtccccgt
cgcgtgaaga
tgctecggtga
atggcctcca
ttgcgggcecyg
cgcacctecge
tcttecttcta
cgcaccggga
tcggtgacgyg
cggtaatggg
tgeggtgtag
gcgtctagece
ttagaattgce
gcgaggagga
caggcctggce
tcatcactgg
acgagcgecca
gtgtcctgga
gtgcagttgg
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ccatgagcga
gcgagaaggc
cgactaggaa
ccggggcecad
tgatgccggc
gcagcggcag
tgacgctcta
aacgcaaacg
gccgcgacta
acggcggaga
cceccecgecggyg
gcagaacccg
gacccacagc
gatgcatccc
cgtaacaggc
gctggcgaga
cgtgecgececeg
cgaggagatg
ccagcgcgty
gcgcgcgeac
gcgcaacttc
ggccctggge
caagcctctg
cagggaggcyg
catcttgcag
gatcaactac
gtacgtgccce
ggtgctgacg
gagcacgagc
gctggtaggyg
ttggcageccg
tgaggaagag
agatgtccca
gtctagcecatc
accccgagtce
tggtcccecte
cggagaacaa
gcgtgggecg
tgcgcgaggce
cgctgaacgc
ccaactttat
agtcgggecc
gtcaggcttt
cgacggtgag
tcaccgacag
gcgaggccat
gcecgegeget
caaatagaca
tgagatatgt
ccgegcetgga
tcatcaataa
caaacgccat
acatgccecga
cgaccttteca
ttcctagett
ggcecgegett
tcaagaacgc
agacctacgce

ccagttgacg
gcgegagteg
gtgcggeggce
gtcctegagce
ggcggtggtyg
gaaataatcc
gaggcaaaaa
ggttaggcecg
acgtggtatt
gccectttttg
tagtggctcg
gttcgcggac
cagccgactt
gtcctgegec
gccggegceta
ctgggggcgce
gcgtacgtge
cgcgactgee
ctgcgcgacg
gtggcggcgyg
caaaagagtt
ctgatgcacc
acggcgcagc
ctgctgaaca
agcatcgtag
tcggtgctga
atagacaagg
ctgagcgacyg
cggcggcgcyg
ggcgccgcceg
agccggecgceyg
gaggaggatg
gcaagccecyg
ggacgactgg
ctttagacaa
tcggaccaac
ggccatccgt
ctacaacagc
cgtggcgeag
cttectggeog
cagcgcgetyg
ggactacttt
caagaacctg
cagcttgcetg
cggcagcegtg
aggccaggcyg
ggggcagaac
gcagaagatc
gcagcagagc
catgaccgcg
gctgatggac
attgaacccg
ccccaacgac
aaagcgccag
agggagtttg
gctgggegag
catggccaat
tcaggaccat
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gtctgcaggce
aagacgtagt
ggctggeggt
atgaggcggt
gaggcgcgcg
atggtcggceca
cgaaagcggt
cgtgtgtacc
ggcactcceyg
ccgaccgagt
cgcccecgtagt
ggccgcggcg
ctccagttac
aaatgcgtcecc
gccagccaca
cgtccececgga
ctgcgcagaa
ggtttcggge
aggatttcga
ccaacctggt
tcaacaacca
tgtgggacct
tgttcctggt
tcgeccgagec
tgcaggagcg
gcctgggcaa
aggtgaagat
acctgggegt
agctgagcga
gcggcgagga
ccttggagge
cacccgttge
gaccccgeca
gaggccgcga
cagccgcagy
cccacgcacyg
cccgacgagyg
acgaacgtgc
cgcgagecggt
acgcagccgg
cggctgatgg
ttccagacaa
cgcgggetgt
acgcccaact
aaccgcaact
caggtggacg
gacaccgaca
ccggcgcagt
gtagggctgt
cgcaacatgg
tacctgcacc
cactggctte
gggttcctgt
gaggcgcega
catagcttge
gacgagtacc
aacgggatag
agggagcctg

cgggttgeac
cgttgcaggt
agagcggcca
ggtagccgta
ggaactcgceyg
cggtctggec
tgagcggget
ccggttegag
tctcgaceeg
ggggtcgcta
ctggagaagc
agcgggactt
gggagcgagc
cacccceceg
gacagagatg
gcgacacccec
cctgttcagg
gggcagggag
gccgaacgag
gacggcctac
cgtgcgecacy
ggcggaggcc
ggtgcagcac
cgagggtegce
cagcctgagce
gttttacgeg
agacagcttt
gtatcgcaac
cecgecgagetyg
gtcctactte
cgcctacggt
ggggtactga
taagggcggc
tgcaacgcat
ccaacagact
agaaggtgct
ccgggetggt
agtccaacct
tcaagaacga
cgaacgtgcecce
tgaccgaggt
gccggcaggg
ggggcgtgea
cgcggetget
cgtacctggg
agcagacctt
gtctgaggge
acgcactgte
tcctgatgeca
aacctagcat
gcgcggcggce
cgccgcececggyg
gggacgacgt
cgagcgaggg
cgggctecggt
tgaacgactc
agagtctggt
cgcccgegece
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gacctcggag
gcgcacgagyg
gcgctgggtyg
gaggtagegyg
gacgcggttc
ggtgagacgc
cttcctecegt
tcecectegaa
agcccgatag
gacttgaaag
atcgccaggg
ggtcaccceg
ccectttett
gcgaccacceg
gacttggaag
cgcgtgcage
gaccgcagcg
ctgcgecgagg
cagacgggga
gagcagacgyg
ctgatagecgce
atcgtgcaga
agcagggaca
tggctgctgg
ctggccgaga
cgcaagattt
tacatgcgea
gaccgcatce
atgctgagcec
gacatggggay
ccagaggact
cgccteagtg
gctgcaaagce
catggcecetg
ctecggecatt
ggcgategtg
gtacaacgce
ggaccggctg
gggcctgggce
gcgaggdcag
tccecagage
cctgcagacyg
ggcgcecgty
gctgctgetg
ccacctgcetg
ccaggagatc
caccctgaac
ggccgaggag
ggagggtgece
gtacgccgece
catgaacacyg
gttctacacg
ggacagcgcyg
cgeggtgggyg
gaacagcggc
gctgctgcag
ggacaaactg
gcggcgacag

tacctgagcc
tactggtagce
gccggegcegce
gacatccagg
cagatgttgc
gcgcagtcat
agcctggegyg
tcaggctgga
ccgccaggat
cggccgaaaa
ttgagtcgcg
ccgatttaaa
ctttttgcca
cgaccgcgge
agggcgaagyg
tgcagaagga
gggaggagcc
gcctggaccyg
tcagccececge
tgaagcagga
gcgaggaggt
acccggacayg
acgaggcgtt
agctgatcaa
aggtggcggce
acaagacgcc
tggcgctcaa
acaaggccgt
tgecgecggge
cggacctgeca
tggatgagga
atgtgttttt
cagccgtecg
acgacccgca
ctggaggcgyg
aacgcgctgg
ctgctggagce
gtgacggacg
tcgctggtgg
gacgattaca
gaggtgtacc
gtgaacctga
ggcgaccggt
atcgecgecct
acgctgtacc
acgagcgtga
tttttgctga
gaaaggatcc
acccccageyg
aaccggcegt
gactacttta
ggcgagtacg
gtgttctcge
aggagcccect
agggtgagcc
ccgccgceggyg
aaccgctgga
cgccacgacc
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ggcagcgggy
tgggcgggag
tgttttgaat
gatgaggcgt
ggcgaccctg
cagcattcgt
caacaagtcg
cacggtggtyg
tgacgagcgg
tgtgaacgag
tcccaaagat
gtttaccctyg
catcttggaa
agtcaagttt
gccaggggtce
ggtggacttce
tcaagagggc
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aaagcaacag
aaaagcagct
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ctacggggac
ctgcggegeg
ccgetectacce
cgccaagagc
cctcacccac
caccatcacc
gcgcagcagt
tccctacgtce
ctaaaaaatg
cagcaccatg
tcacttecege
gcgcaccacce
cgeccecectee
cagacgcaag
cgccgeccgyg
cgecgegecge
cgctgecgeg
cgactcegte
tgcttgtgtce
caggtcgtcg
gttaaaaaaa
cggcggcgcyg
gtggtgttca
tacggcgacg
aagcggtcgce
agcctgaagc
ggggtcaagc
cggcgcgtgg
cgecccatea
accgacatgg
ctcccagecet
aggaggcgaa
atcatcccga
gccaaacgcc
gtaaccacgc
ctttaatccg
tcececgtece

cctggtgtgg
cggtggggec
gcaaaataaa
gcggtggtgt
gaggttccgt
tactcggagce
gcggacatcg
cagaacaacyg
tegeggtggy
tacatgttca
gtagatgcca
cccgagggca
aactacttgc
gacagcagga
tacacctacg
accgagagcce
ttcagaatca
aaatatctgg
ggagatggtg
gaaaaggagc
atcaaggaca
cccgagaagy
gagcaagtct
cagcaagtca
ttttacaacg
gtcttcaacc
accgtcagtg
atccgecggag
tacaaggccc
tctattctca
tacggaggag
gctecectgagg
gtcgacgacg
accgtggacg
agccggecggce
gctctgctge
gccgcecactg
gccatctcta
acgggcgtgce
ctccececgea
ccccggagat
aggatgaggt
taaattggaa
cgccecggega
acgacatcct
gcgaagagga
ccgtgaccct
gcgagggcga
aggacgtgct
agcaggtggce
atgtcgacaa
ccaccgctac
gatggggcgc
cgccgggcta
gccgccgeac
gccggggccyg
tgtgctgtga
gaattaccga
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gacgacgadg
aacccgttecg
actcaccaag
cttectetcec
ttgtgcctce
tggectccogea
cttccctgaa
atttcacccc
gcggtgatet
ccagcaagtt
gtgatttaag
acttttccga
aagtggggcg
atttcagact
aggcctteca
gcctgagecaa
tgtatgagga
atagcaagaa
ctgtcactag
tagtgatcgt
cccatgacac
gggtgcagtc
actggtcgcet
gcaactaccc
acctcgecgt
gcttcocececga
aaaacgtgecc
tccagcgagt
tgggcatagt
tctcgeceag
ccaagaagcg
gagcttacaa
tcatcgactc
cggtcatcga
gacggatcge
gccgcgecayg
cacccecege
gcatgaccag
gcgtgeccegt
agcgacgatg
ttacggaccc
ggacgagggy
ggggcgcadyg
gcggtcecteg
ggaccaggcg
gctgatcteg
gcagcaggtyg
gagcatgtac
ggacaccgtyg
gcegggectyg
aaaaccctcg
cgtctccact
cgccagcecgg
ccgocggeace
tgccacccge
ctegectegtt
tactgttgca
ggaagatccce

actcggccga
cgcatctgca
gccatagcegt
tccteecteg
gcggtatatg
gtacgacacc
ctaccaaaac
cgccgaggec
gaagaccatt
taaggcgcgg
caaggatatc
gaccatgacc
gcagaatggc
gggctgggac
ccecggacgtg
cctcectggge
tctagaaggg
ggaacttgag
aggcgatacc
accaattgaa
cctgtaccga
gtggacgctg
gccggaccte
cgtggtcgge
ctactcccag
caaccagatc
tgctctcaca
gaccgtcact
cgecgecegege
caataacacc
ctcccagecag
gcgggggcgc
ggtggtcgec
cagcgtggtyg
caggcgccac
acgcacgggc
aggcaggact
acccaggcgce
gcgcacccgt
tcaaagcgca
ccggaccaga
gcagtagagt
gtgcagcgeg
gtcaggagca
gcggagcdgdag
ctgcecgetgg
ctgccecccagg
ccgaccatge
aaaatggatg
ggcgtgcaga
accagcatcg
tttaccgeceg
ctgatgccca
cggtactacg
cgecegtetgg
ctgcccaccg
gagagatggc
gccgcaggag
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cgatagcagc
gcccagactyg
gegttetett
tacgagagcg
gctcectacgg
actcgcgtgt
gaccacagca
agcacgcaga
ctgcacacca
gtgatggtgg
ttagagtata
atagacctga
gtgctggaga
ccggtgacca
gtgctactgce
attcgcaaga
ggtaacatcc
gatgctgcceca
cacctcactg
aaggatgaga
agctggtacc
ctcaccaccc
atgcaagacc
gccgagcteca
ctcatccgea
ctctgeecgee
gatcacggga
gacgcccgtce
gtgctctceca
ggctggggte
caccccgtece
actgccaccy
gacgcgcgca
gccgacgcge
cggagcacgce
cgccgggaca
cgcagacgag
ggaaacgtgt
cctectegte
aaatcaagga
aaccccgcaa
ttgtgcgcga
tgttgcggcece
agcgtagcta
cgggcgagtt
acgaaagcaa
cggtgetgcet
agatcatggt
tggagcccga
ccgtggacat
aggtgcagac
ccacggctac
actacgtgtt
ccagccgeag
ccecccgeccyg
tgcgctacca
tctcacttge
aggcatggca

gtgttggact
gggcggcgga
ccttgttaga
tgatggcgca
agggcagaaa
acttggtgga
acttcctgac
cgataaattt
acatgcccaa
ctagaaagca
agtggtttga
tgaacaacgc
gcgatatcgg
agctggtgat
cgggetgegg
agcaaccttt
ccgetcectect
aggaagctgce
tagctcaaga
gcaacagaag
tgtcctatac
cggacgtcac
ccgtcaccett
tgcccttecyg
gctacacctce
cgceccgegece
cgcttecget
gccgecacctg
gtcgcacctt
ttactaggcc
gegtecgegg
ccgcecgecgt
actacacccce
gcgactatge
ccgececatgeg
tgatgcgagce
cggccgccge
actgggtgcg
cctgatctaa
ggagatgctc
aatcaagcgg
gttcgctecg
cggcacggcyg
tgacgaggtyg
cgectacggg
ccccacgecyg
gccgagcagce
gcccaagcgce
ggtcaaggtyg
tcagatcccc
cgacccctgg
cgagcctccce
gcatccttece
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cgtgecgecge
ccccageate
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ggcagcggec
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tgaaccgcecyg
tcatccccat
aggcgtcgea
ctgtatattt
cggccgttea
aattggagca
aacaaggcct
ttccagcaga
aaccaggccyg
gagatggaag
gaggagacga
atgcccacca
gacctgectce
ccggtggcga
acgctgcaca
gagaggaaag
gcgcgaagat
aggacgcctc
acttcagcct
cggaccggtc
actcgtacaa
gcacgtactt
gcacggctta
aagaacggca
tagcagccag
ataacgagga
taggagagga
aaaccaaaat
aagctaaatt
ctttctttga
tgtacactga
aggaagatac
acattggttt
gtgtgctggce
ccgagetgte
tgtggaattc
ttgaagatga
atcaaggtgt
ttgcttcecteca
ccaacctgtg
agtacacgcec
gccegegtggt
tggaccccat
gctccatget
tctttgceat
gcaaggatgt
cctecgtecg
ccgectecac
acctctecgge
ccatccccte
aggaaactcc
cctacctcecga
actccteggt
agcgcagegt
tcctegtceea
gttacaagga
tcgatgagat
cgggcttcac

ccggceggcgyg
aatcgccgeg
gcgecgttga
ttagaatgga
tgggcacctyg
gtgtctggag
ggaatagtag
aggtggtgga
tgcagcgecga
atgcaactct
tcctgcaggt
cgcgecatcat
caccacccac
ccgeegtgeg
gtatcgtggg
aggacactaa
ggccaccccc
ggagtacctg
gggcaacaayg
ccagcgtetg
ggcgcecgcette
tgacatccgce
caacagtttg
aaatggtgga
gggagggctt
tggtgaagaa
aaactggcaa
gaaaccatgc
tttaaatggc
tcttaaacaa
aaatgtgtat
aagctccget
cagggacaac
tggtcaggec
ttatcagctc
tgcggtggac
gcttccaaat
taaatatgaa
gaatcagatc
gaagagtttt
ggccaacatc
ggcacccteg
ggacaacgtc
tctgggcaac
caagaacctg
caacatgatc
cttcgacage
ccttgaagec
cgccaacatyg
gcgcaactgg
ctccectegge
cggaacctte
cagctggcecce
cgacggggag
gatgctctcet
ccgcatgtac
caactacaag
cggctacctc
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gccatgegea
gccatcggea
tgtgcgaata
agacatcaat
gaacgagatc
cgggcttaaa
cacggggcag
cgggctggec
gataaacagc
tcecgecgecce
ggacgagccyg
cgcgecgetg
gcccgcectceca
ccgecgteecce
cctgggagty
agggagagct
tcgatgatgc
agcccgggte
tttaggaacc
acgctgecget
actctggccg
ggcgtcctgy
gcccecccaagd
caaccaccca
catattactg
gagatatatg
gatactgatg
tatggctctt
gaaaacggte
aatgacactg
ctggaaaccc
gctaacctta
tttgtggggce
tctcagttga
ttgctagatt
agctatgatc
tattgcttcc
aacggagctg
gccaagggta
ctgtactcga
acgctgccca
ctggtggatg
aacccctteca
ggccgcectacyg
ctcctgette
ctgcaaagtt
gtcaacctct
atgctgcegea
ctctacccaa
gccgecttee
tcgggtttcg
tacctcaacc
ggcaacgacc
ggctacaacg
cattacaaca
tecttettec
gactacaagg
gcacccacca

ggcgcctgag
cgatcccggg
aagcctcttt
tttgcgtccce
ggcaccagcc
aatttcggcet
ttgttaaggg
tcgggecatta
cgccectggacce
aaaggcgaga
ccctegtacg
gccacgggtyg
ccgaaggcag
gcccgecgece
aaaagtctga
taacttgtat
cgcagtgggce
tggtgcagtt
ccacggtggc
tcgtgcecegt
tgggcgacaa
accgcggtec
gcgcccccaa
ctacaaaaga
ataaaggact
cagacaaaac
ttttctatgg
ttgccagacc
aaccttctaa
gaactactca
cagacaccca
cacaacagtc
tcatgtatta
atgctgtggt
ctctgggtga
cagatgtcag
cactggatgg
gcaatggaag
atctgtatge
acgtggcgct
ccaacaccaa
cctatgtcaa
accaccaccg
tgccettcca
ccggttecta
cccecteggeaa
atgccacctt
acgacaccaa
tcccggccaa
gcggctggag
acccctactt
acaccttcaa
ggctgctcac
tggcccaatg
ttggctacca
gcaacttcca
ccgtcaccet

tgcgtcaggg
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tggcgggttt
catagcttcc
agactctgac
tggctececgeg
agctgaacgg
cgacgctecg
aaaagctcaa
acggggtggt
cgcggcecgcee
agcggccgceg
aggaggccgt
taatgaaacc
cteccggtigt
aggcccagaa
agcgccgecey
gtgccttacc
gtacatgcac
tgccegegee
cccgacccat
ggatcgcgag
ccgggtgeta
cagcttcaaa
ctccagtcag
tgttacaaaa
acaaatagga
tttccagecca
cggcagagcyg
taccaatgaa
agatcaagat
aaaccagcca
tgtggtgtac
catgcccaac
caacagcact
tgacttgcaa
cagaaccaga
gatcattgag
atctggcage
ctggaaagta
catggagata
gtatctacca
cacctacgag
catcggtgec
caacgcgggt
catccaagtg
cacctacgag
cgacctgcge
cttcceccatg
cgaccagtcc
ggccaccaac
tttcacccgg
tgtctactcg
gaaggtctcc
gccgaacgag
caacatgact
gggcttctac
gcccatgage
gceccettecag
gcagccatac

ctgceccgege
gttgcgctgce
acacctggtce
gcacggcacyg
gggcgcctte
gacctatggg
agaccagaac
ggacatcgeg
cacggtggtyg
gcccgacgeyg
caaggccggce
cgccaccctt
gcaggcccct
ctggcagagce
atgctattga
gccagagaac
atcgccgggce
accgacacgt
gatgtgacca
gacaccacgt
gacatggcca
ccctactcgg
tggactgaca
acattcggag
gaagatgaaa
gaacctcaag
cttaaaaagy
aaaggaggtc
attacattag
gatgttgtca
aaacctggca
aggcccaact
ggcaacatgg
gacagaaaca
tactttagca
aatcacggtg
aataccgcat
gatggcgaag
aaccttcagy
gactcctaca
tacatgaacg
cgctggtege
ctgcgcectacc
ccccaaaagt
tggaacttcc
gtcgacggceyg
gcgcacaaca
ttcaacgact
gtgcccatct
ctcaagacca
ggctccattce
atcatgttcg
ttcgagatca
aaggactggt
gtgcctgagg
aggcaggtgg
cacaacaact
cccgeccaact
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tccectacec
gcgacagggt
ccgacctggg
aggtggaccc
tcagagtgca
ccgeccggaaa
cgtgecgegac
cttecctegec
aggcgtgecac
cecectttggg
gctgcgecege
ccagaccgtg
tgccttegtyg
gggggtgcec
ggaggagctc
catcgaacac
acttttattt
cgctcegtegt
cacttgaact
atgcgeccggce
ttgggaccgg
atcagactgg
aggtcctecgg
ggcacgctet
ccgegcetgea
tgggecttgg
ccgcaaccgg
cgteccececcage
ccgttetege
tgcagacact
gtgcactccc
cgacccatga
tcctegttca
ttgtaagcat
tcecatgeect
acaccgggadyg
ggaggctgge
gggtctacct
acggggacca
gtgggcagag
ccgtggeccee
ccggecattg
gacttaacca
cgtctagaac
gacgctggge
cagcgeccagt
gtcgaggagc
cgccagecca
gtcecccgagg
tgccgegeca
cctgatatcg
acgcgcgcegyg
gtagagttgg
cacttcgect
cttatcatgce
cggccegtgyg
ttggaacagc
atgcgccget

gctcatcgge
catgtggcge
tcagaacatg
catggatgag
ccagccgeac
cgccaccaca
ctgggctgeg
ggcgacaagc
tggctcgecet
ttctecggace
agcgccecctgg
caggggcccyg
cactggeceecg
aacggcatgc
taccgettece
gccaccgett
tacatgcact
tgtgcgccge
cggggatcac
tcatctgcag
tgctctgege
ggtacttcac
cgttgctcag
gaggcttgtg
tattcgggta
ctcccteget
catcctgecac
ggttectgggt
tggtcacatc
tgagctggcec
agttcttatg
cggtgctaaa
tccaggtetyg
cgcgcaggcec
tctcccagga
tcgegggete
tgaatcccac
ttgtcacatg
cgtcctecte
gaggtggcgyg
ggggcggagt
tttecctaggyg
cccacgagca
ccccacagga
tcgagcatgg
ccctcatect
tgtgtcgggc
acggcacctg
cccttgecac
accgcacceg
cttececctgga
cgaacgctct
aaggcgacaa
accccgeegt
cccacatcga
tcagcgacga
ggcgcaagcet
tcttetgega
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cagacagccg
atccccttet
ctctacgcca
cccacccetec
cgcggegtea
taagcatgag
ggccctactt
tggcctgege
tcggctggaa
gecggctcaa
cctectegece
acteccgecge
accgacccat
tacaatcgcec
tcgegegeca
ttgacaaaat
ggagtatatg
gctggggagg
cagtttggga
ggcgcccage
gcgcgagttyg
actggccagc
gccaaacggg
gttacactcg
gagggccttg
gaaaaacagc
gcagcagcgce
caccttggec
catctccacc
ttccacctcg
cgcgatcececcg
ggctttctgg
gcacatcttc
gctgtecgacyg
cgagaccaga
gacgatgcgt
tcccacgate
cttggtcttt
cgaagacccg
cgaggggcte
ggcctetege
gaagatggag
acccaaaatc
tgaacaggag
ctacctggga
ccgggacgec
ctacgagcecte
cgagcccaac
ctatcacatc
cgccgacgcy
agaggtgcce
gaaagaaaca
cgccaggcetyg
taacctcceg
ggccatcgat
gatgctcgeg
gatgctggee
ccccgagace

tgcecctecgt
ccagcaactt
actcggccecca
tctatcttet
tcgaggccgt
cggctceccage
tttgggaacc
catcgtcaac
ccegcecgeteyg
gcagatttac
cgaccgctgt
ctgceggactt
ggacgggaac
acaggtgctg
ctccecttac
gaaacaactg
caagttattt
gccacgttge
accggaatct
atgtccgggyg
cggtacacgg
acgctcecttgt
gtcatcttge
cagtgaatgg
acaaaggccyg
ccgcagcetet
gcgtecatgge
ttgctgggtt
acgtggtctt
gtgcagccgt
ctgtggctga
gtggtgaagg
tggaagatct
cggtagegtt
ggcagactca
tttccgtect
acggcgtett
ctggcttget
gagcccacce
ctctectget
tccatgaacc
gagcagccge
gagcaggacc
cacgagcaag
ggagaggadgyg
ctggccgacce
aacctcttcet
ccgegtetea
tttttcaaga
ctectecgete
aagatcttcg
gcagaggaag
gtcgtgctca
cccaaggtca
gagacccaagd
cgetggecteg
gtagtcctgg
ctgcgcaagg
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cacccagaaa
catgtccatg
cgegcectegac
cttcgaagtt
ctacctgege
gaacgagagc
cacgacaagc
acggccggec
cgcacctgcet
agcttcgagt
ctcageccteg
ttetgttgca
cccaccatga
cccaccctee
tttcgatcce
cgtgtatctc
aaaagtcgaa
ggtactggta
cggggaaggt
cggagatctt
ggttgcagca
cggtgatctg
acagctggcg
gcattagcat
agatctgttt
tccecgetgaa
tggtcagttg
gctccttecag
tgtggatcat
gatccecacag
agatgtaacc
tcagttgcag
cggtctgcectc
ccatcagecac
gggggttgcg
tgccttectt
cctggggeat
tecttttttgg
gctgatactt
ccggeggata
ggcgcacgte
gtaagcagga
tgggcttcga
acgcaggcca
atgtgctgct
ggagcgaaac
cgccgegegt
acttctatcc
accaaaagat
tggggccegyg
aagggctcgyg
agggtcacac
agcgecagegt
tgecgtegeat
agcagecgece
ggacccgcga
tcaccctcecga
tcgaggagac

aagttecctet
ggcgccctea
atgaccttcg
ttecgacgtgg
acgcccttcet
tcgecggccat
gcttcecctgy
gcgagaccgyg
acatgttcga
acgaggccat
agcagtccac
tgttcttgca
acttgctgac
ggcgcaacca
accgcgecge
aataaacagc
ggggttcteg
cttgggaagc
ctcgctecac
gaaatcgcag
ctggaacacc
atccttgtca
gcccaggaag
catccececgeg
gaaagcttgce
ctggttattc
caccacgctce
cgegegetgt
caccgttcca
ggcgcatceg
ttgcaacagg
accgcgggcece
tggcatgagc
gttcatggta
cacgttcagg
caacagaacc
ctettocgtcet
agggctgtcce
tcggcgettg
gegcgecgac
ctgactgceg
gcaggaggag
agagccggct
ggaggagacc
gaaacacctg
cccectecage
gccccoccaaa
cgtctttgeg
ccecegtetec
cgcgcegeata
tecgggacgag
tagcgcecctyg
cgagctcacc
catggatcag
cgaggacgcc
cccccaggcet
gctcgaatge
cctgcactac
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actttcagac
ctggtctecct
accctgaagg
cacacatggc
gagctggaca
accgtcgect
ggcgggctge
gagcgctegg
agctaccgcg
tacatctcct
cactgccget
agcgagaccce
ctgaaactca
taccacgccce
acggcctgcyg
cgccaagagt
gtgctcaacc
gatggaagaa
ggaagaattg
cgcgecggea
atgggatcga
ccacaaagcc
ccgctacctg
tcaccttcac
cggcgaacga
ccattttteca
gctcecgeteac
aagacgccga
ccacccggaa
cttacatgtg
ccacccgceat
gtaaccatcg
agctcaaccc
ccgtactact
tggcecggcdg
tccgaggcag
cggacggagt
acctgacctt
tcgtggagga
acccggacga
gaatgtccca
gcectgegetg
accccaacgg
tggtcaggtt
acaccgtcta
gtggtgagtt
atccacaaga
aagaagtacg
aacgacggtg
gcaaagctaa
tgcttccaca
aaccttcttt
acagagggdyg
gggtgcatag
tgggtcagac
ttgggggttt

ggaacgactg:

agaataagac

acggtttcgt
gcctggggat
gcgaggcacyg
aagcagccat
agcttecttge
cggacctgge
ccgacttcat
gtatcctgec
agtgtccccc
accactcgga
gcaacctgtg
aggtcatcgg
cgceggggtt
atgagataaa
tcatcaccca
ttcttctgaa
cgggtctecec
gaatgggaca
gaagaggtgg
gceccecggcegyg
gtgaagggtyg
gcgatcatcyg
ctcttecacce
agctaagaaa
gccctegace
gcagagtcga
ccgcagttge,
ggctctgtte
aaaaggcggg
gagctatcag
gaactggcte
aaaccagata
gcgtaattgg
tcecgegtgac
cgcttceegg
aggcacacag
gttccaacta
gcagagcagc
gtttgtgccce
gttcataccg
tggtgacteg
cttcgeeecgyg
ccctgcacac
cttcacccag
ctgecatctgt
taataaaagc
ccatcaactt
tcacctggtt
ttettettece
ttecttecatcg
gtttcacttt
ctgatactaa
gtagtcatat
cggtgctata
attgtgggga
actggecctge
ctctgtagtg
catgggaaat
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caggcaagcc
cctgcatgag
gcgggactat
gggcgtgtgg
tagaaacctt
cgagatcgtt
gagccagagc
cgccacctge
gcecgetgtgg
cogtgatcgag
ctecececgeac
taccttcgag
gtggacttcc
gttcttecgag
gggcgegate
aaagggtaga
ccagcatgcc
gccaggcaga
aagaggagca
tcacggatac
acggtaagca
cctgettgea
gecggggtgaa
aagcaagtaa
accagggagc
ggtcagcagc
ttgtaccaca
cacaagtact
aattacctca
cccecagatgg
agtgccggec
ttgttggage
ccctecaccc
gcactggeccg
tgceccgetcec
ctcaacgacyg
gccggagecyg
tecttecggagce
tcggtctact
aacttcgacg
gctgageteg
gagagctgcg
ggagtacgga
caacccttee
cctaccccaa
tgaactaaga
cacctttgag
ttaccagaac
aaacaatctc
ccctattgta
ggtgaacgtt
cactcctaaa
tgaagcggtc
ttaccttecct
ggaaccatga
cacgaacagc
atcaaatgcg

gtatgggtag

tgcaagatct
aaccgecctgg
gtccgegact
cagcagtgtc
aaaaagttgt
ttccecgage
atgttgcaaa
aacgccttece
agccactgcet
gacgtgagcg
cgctecctgg
ctgcaaggtc
gcgtacctge
gaccaatcgc
ctcgcecccaat
ggggtctacc
gaggaagaag
ggaggacgaa
ggcaacagag
aacctccget
cgagcggcag
agactgceggg
catccececege
gaggagtcge
tgaggaaccyg
aagagctcaa
aaaacgaaga
gcgcgctecac
tcgecaccat
gcctggecege
cctcgatgat
aggcggeggt
tggtgtatca
aagtccgcat
gcccacaatce
agttggtgag
ggagatcatc
ctcecgeteecgg
tcaacccctt
cagtgagaga
ctcggttgag
gactcatcta
tcaccgtaga
tggtcgageyg
agttgcatga
acctactttg
gaacaggtga
actactctag
accagtggac
gaaggaactt
accggcageca
accggaggtyg
gggtatttga
tgctgggteg
aggggctctt
cacgatgtaa
agcaccagtg
gattctggca
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ccaacgtgga
ggcagacagt
gcgtectttet
tcgaggacga
ggacgggctt
gcctgaggca
actaccgcac
cctecgactt
acctcttgca
gcgaggggcet
tctgcaaccc
cggagaagtc
gcaaatttgt
gtccgecagca
tgcatgccat
tggaccccca
caggagccge
tgggaggagyg
cagcccgteg
ccggtcaagc
ggctaccgat
gggaacatcg
aacgtgttge
cggaggaggc
gatcttcccc
agtaaaaaat
tcagctgcag
tcttaaagac
gagcaaggag
gggcgectcc
ctcacgggtc
cacatccacg
ggaaatceccc
gactaactca
gggtataaaa
ctecttegatce
cttcactcece
aggcatcgga
ctcgggatcyg
agcggtggac
gcatctggac
ctttgagctg
gggcaccgee
ggaccggggc
gaatttttge
gaatcccettg
actttacctg
cagtagccaa
taactttcte
accagtgtca
gcacagtcge
agctctgggt
ttttaggggt
aaatcagggt
gctgattatce
catcaccaca
tccteteaac
accaggagat

gctgaccaac
gcteccactcet
ctttectatge
gaacctgaag
cgacgagcgce
tacgctgaaa
tttcattcte
tgtccegetg
gctggctaac
gctcgagtge
ccagctectg
caccgcteeg
acccgaagac
cgeggatcte
ccaaaaatcc
gacggdgcgag
tagtggagga
agacagagga
ccgcaccatce
ctcetegtag
catggagggc
ctttcgececeg
attactaccg
ctgaggatcg
actctttatg
cggtctetge
cgcacteteg
taaggcgcgce
attcccaccc
caggactact
aacggggtcc
cccagggcaa
gggccgacta
ggtgtccagc
accctgatga
ggtctgcgac
aaccaggcct
acccteccagt
ccaggcctct
ggctacgact
cactgccgec
cccgaggagce
gagtctcacc
gccaccacct
tgtactettt
tecgtcatcaa
caagccacac
cacctgcteg
agtgaaaagg
gagcggacct
tccagaaact
tcectectetg
ggtcctgggt
atttatctgce
ctttcectgg
ggcaatgaga
attacattca
gagcagaact
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acacggtcac
aagtcatgtg
aggagaacat
tgctggtagg
aggaaaaatt
gtgctgctct
gattggggaa
ggaagaaaca
agatgtaatg
tttgggttta
aaaccctcca
aacctaacat
ttgtgtgagy
ctcacgttac
aacattgata
cagaagaaaa
ttgggacaaa
acaggagaaa
agtggaaaca
gatggtcaaa
tctagcaatg
aaaactaaat
gacagtgctc
gaatcaaaaa
actataatca
aatatggtag
ccatgaaggc
ctaaaccaga
gaccatttaa
tgaatatttg
tttttgettt
atggattaga
ctccaaccac
ctgtacccac
ctacacagct
ggaatgaaag
atttaacttc
actcaggttt
ttcttctgta
cagtaatcgg
ctttttcagt
gtctcttcaa
ggcccttecece
tctgcctggt
tccaccacag
catgcagact
tgcggacata
cttggtgatt
cecectgtttt
ttcactagcece
tcagtactta
cggcggegat
gcatcctgea
ccatcaacat
cctacgagct
agcagaagtt
agaccagcdgg
agaccctttg

tatccatggt
tgatatcaca
ggttgggttt
ggctctagtyg
gctataaatc
ctettttagt
aaaatcttac
tacaacaact
tccagaacat
aaaatgataa
ctcggaaacc
tagtggggec
gcaaaaaaat
tgtttgttaa
gagagcagta
ttgggaaagy
gacaatccag
atcgaaccct
ataatgttct
atttaacatt
atggctcaag
ctatgcttaa
acaaaattgc
ttccatctge
ttgtcattct
acccactact
tttcacagcect
agtatataca
caataacaca
taaatggtca
caacattagt
tggttatgaa
tagagcaccc
tacacatcca
agacacaaca
tactactgat
gcttgecttgg
ggatattcaa
ctttgtctge
ggaacctcag
atggtgatca
catctgegcet
cacctaccte
cgtcacctte
tcccgaatac
ctgctgatac
tggaatttct
gtgggtgtag
gatctcgget
tccacgcecege
gaagagcccce
gactgaccac
actgcgcegte
ccaccagtge
cgtgtccaac
cacctgcatg
ctgcatccac
cggacttcge
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agcgatggaa
ctgcatgtgg
tectttggett
tggttcctga
tttttctett
tattaatgtg
attagagggot
gtgcataggyg
aactttactg
cagcggtatg
tetttectect
tgcaaacatt
tttgcacaaa
tatgacacac
tgaggtttct
acagaaaaag
accaaagaaa
tgttggtcca
taagttgtgt
aattaatgtg
tcattacaaa
gccatacact
tttgcagecag
tactgtggca
gtgctacatc
cagcttectet
tgcgttcectga
caagttaatg
tggacaagat
gacccatcat
tcaggtaaat
aaacttgaag
accacagtta
accaccacag
gtgcagaata
cagacagaggd
actaatgaaa
attacttttc
tgcaaagcca
cctctecaag
gccatgattc
gcecttegegg
ctctttgecc
ctgcagctceca
agggacaaga
tgctatcecct
tagactgtta
tcatggtcetg
ggaactctgt
cacccacace
ctceceecggec
cacctggacc
cgtcagcagc
aagaagggca
ggcaaacagce
gtgggcgtca
tgctectgeg
gacctcctcc

atcacacttt
ctagacttca
ttgtgatcat
agcgcaagcec
cgcagaacca
gaatgtgccyg
cctaaagaaa
aatcaaacca
tttgtaaata
aaacattata
ccacactatyg
ccagttactt
gaattaaatc
aacggaccat
attattagtt
gaggaaaaga
aaagatattg
cctggaaaag
aatggcgaca
actagaattt
gttaccatct
acaaaaagaa
gaaaataatg
atcgtggtgg
tgctgcegea
tactgagact
ttagcataat
tcactagggg
atcatgatga
acacatgtca
ataaagttca
ttaaaatgtt
ggacaactaa
tcagtacaac
ctactttact
ctacctcaag
ccggagtate
tggttgtctyg
gagagaaatc
tggaaggggyg
ctaggttctt
ccgtetegea
tgctcacctyg
tcgactggtyg
acgtagccag
cctcteecect
tcaagagaaa
ctcctgecact
tgaggcattc
gcecteeceege
ccecttecact
tcgagatgga
aggagcgggc
tcttctgecet
atcgcctcac
accccatagt
aaagccccga
ccatgaactg
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cggtttcaaa
tggcttgtgg
ggcctgtgceca
caggtacgga
tgaatacttt
atcctattcet
caccagttga
aacataaaga
ctagttttaa
aagtcacagt
taaacgcaac
gagcttagtga
acacctgtaa
attttggctt
tgtttaaagt
caaaaccaaa
ttgaagaggt
ttgattggat
agtatattaa
atgacggaac
atgaattaca
ctacagtgaa
ggcaaacaga
gagtgattgc
agcgtcccag
cagtcacttt
tacacttagt
tgggaatgct
tgggagaaaa
tagtaatgga
aagttacact
taatctaaca
ggaaacaaca
tattgagacc
gattgaattt
tgcettecage
attgatgcat
tgggatcttt
tagtaggccce
tctaaggaat
cctatttaac
cgectegece
cacctgcgtce
ctgcgcgegt
aatcttaagg
gcccttgetg
atggatatgce
ttctttgcta
acatacacac
agaaatcagt
gttagctact
cggccaggcc
cgccaaggag
ggtcaaacag
ctatgagatg
catcacccag
gtgcatctac
attgattaaa

ttcatttttg
cccectacca
atgtcaggtc
aatgaggaga
gaccagtgtc
agttagtgta
atggtggggt
gctaagtcac
tggagactac
tataccccct
tatggggcaa
atatggcacg
cgaacagaac
tgacaaatac
tggcgetgga
ctctagtgat
ccaaatcaaa
taaactttcc
acacacatgt
ttattatggt
caaagttaat
tgcaacagat
aaatgatcaa
gggcttcata
ggcatacaat
catttcagaa
ttagcagcac
acactagatg
aacggatgga
agccttagta
aacagttata
gtaattgagce
cagcctacca
actactcata
ttactaagag
agtactgcaa
ggccageccett
attcttgtgg
atctacaggc
cttctettet
atcctcttet
gactgtcteg
tgcagcattg
tacaattatc
ctcatctgac
actgtaaatt
cttecctatta
tcatgatcta
tagaaagcag
tccecctgat
ttcacataac
tccgagecagce
ctcctecgatyg
gcaaagatca
ccccagcaga
cagtcgggceg
tcecctectea
gcccagaaac
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27841
27901
27961
28021
28081
28141
28201
28261
28321
28381
28441
28501
28561
28621
28681
28741
28801
28861
28921
28981
29041
29101
29161
29221
29281
29341
29401
29461
29521
29581
29641
29701
29761
29821
29881
29941
30001
30061
30121
30181
30241
30301
30361
30421
30481
30541
30601
30661
30721
30781
30841
30901
30961
31021
31081
31141
31201
31261

caatcaaacc
agatcactta
taccctcectce
tgaaagggat
gaggctcegyg
gaatatcccc
tggggtecctyg
caaggtggga
ggcacccttyg
ggtagagaat
aaacacaagt
tactggatca
atcatttgat
ttggacaaca
aaccttagca
tacgggcaaa
actgtttaat
ctatagaagc
aagcacaaca
gagtcaaggt
aggatttatt
atttgatttt
tactttctca
ttcatgtatc
atttcacagt
tagtgcggga
ggcggtggty
aatacaacat
ttgtcctecyg
acagcaccac
cggggaccac
ccctecataaa
cccggtacca
tggccaaaac
ggagagccca
aacacaggca
tatcccaggagg
gcacgtaact
ccagtatggt
tgcgeccgaga
tagtcatagce
cagcgactga
gaccaaaggt
aaacacttcc
cgttacgtca
caaaatggct
cgtcagtaac
catttgcata
ggcgtaatca
caacatacga
cacattaatt
gcattaatga
ttectegetce
ctcaaaggcyg
agcaaaaggc
taggctecge
cccgacagga
tgttcegacc

ccctteccececa
cttgaaatct
ccagctctgg
gtcaaattca
gtggaagatg
ttcctecacte
tcactcaaac
gggggactca
caagttgcaa
aacaaacttg
cttcctagte
agtgcacatg
gaaaaaggag
cctgatcectt
cttacaaaat
tatgctatta
gacaagggtg
aacaataaca
gcttatccta
aaaaataaaa
gttgttaaat
ggatggggta
tatatcgcetce
tttattgatt
gtaaacaatt
actggagtcg
ctgcagcagce
ggcagtggtc
ggcacagcag
aatattgttc
agaacccacg
cacgctggac
tataaacctc
ctgceccgecg
ggactcgtaa
cacgtgcata
aacaacccat
cacgttgtgce
agcgegggtt
caaccgagat
tagcceccget
ctacccactg
ctaaaaaccc
gcgttgtecac
cttctgeccet
tccatgtcag
ggctcttcca
ttaacttttg
tggtcatagce
gccggaagca
gcgttgeget
atcggccaac
actgactcgce
gtaatacggt
cagcaaaagg
cccectgacy
ctataaagat
ctgccgetta
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tcaccccaaa
gaaagtatgt
tactccagtc
tggtccacaa
acttcaaccc
ccceectttgt
tggctgatcc
ctgtagaaca
atgacaacaa
gaattaaagc
tagttggaac
gaggaactat
acttagtagc
ctccaaattg
gtggtagtca
taagtgacac
ttttgttaag
acataggcac
agccaaccaa
ttgtaagcaa
ttaatcagga
aggtgtataa
aagaatgaaa
tttacaccag
ctctcagcac
acctacatgg
gcgcgaataa
tcctecagega
cgcaccctga
aaaatcccac
tggccatcat
ataaacatta
tgattaaaca
gctatacact
ccatggatca
cacttcctca
tcctgaatca
attgtcaaag
tctgtctcaa
cgtgttggte
taccagtaga
acccagctec
cgccaaaaaa
ttcctegtat
tacatgtggce
accacgcecte
acagccaatc
tttactttgt
tgtttcctgt
taaagtgtaa
cactgccecge
gcgcggggag
tgcgecteggot
tatccacaga
ccaggaaccyg
agcatcacaa
accaggcgtt
ccggatacct

taacaatcat
ctetggtgta
ccecggegggce
ttttcattgt
cgtctacccce
ctccteecgat
aatcgccatc
acagtctgga
attggagcta
tggccatggt
acttgtagtt
tgatgtaaga
ttgggacaaa
caaagttgaa
aattttggcce
agtcaaccca
tgactcaaat
tccttataaa
caacaccagce
tatttatctt
aactgatgcc
ggatcctata
gaccaataaa
cacgggtagt
gggtggectt
gggtagagtc
actgctgceeg
tgattcgcac
tctcacttaa
agtgcaaggc
accacaagcg
cctecttttgg
tggcgccatc
gcagggaacc
tcatgctegt
ggattacaag
gcgtaaatcce
tgttacattc
aaggaggtag
gtagtgtcat
cagagagcac
ctatttaaag
aaacacacac
cgatttegtyg
tcegeecgtag
cgcgccgacce
agcgtcggec
ggggtatatt
gtgaaattgt
agcctggggt
tttccagtcg
aggcggtttg
cgttcecggctg
atcaggggat
taaaaaggcc
aaatcgacgc
tcceccecctgga
gtcecgecttt
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tggaaataat
gttgttcagc
ggcgaacttce
ctteccctete
tatggctacg
ggattccaaa
gccaatggga
aaactgagtg
tcttatgatg
ttagcagttg
ttaactggaa
cttggtgaag
aaaaatgata
acagcaagag
actgtatctt
aagcagttct
cttgatggga
gaggctgttg
acagatccgg
ggaggagadgyg
aattgtgcat
ccatatgata
cgtgttttte
cagtctccca
aaatagggga
ataatcgtgce
ccgecgcetece
cgceccgeagce
atcagcacag
gctgtatcca
caggtagatt
catgttgtaa
caccaccatc
gggactggaa
catgatatca
cteccteeege
cacactgcag
gggcagcagce
acgatcccta
gccaaatgga
agcagtacaa
gcaccttaca
gcectgggtg
actcaacttce
ggcgccatcet
gttgacgccg
ccgecccaaa
attgatgttt
tatccgctca
gcctaatgag
ggaaacctgt
cgtattgggce
cggcgagcgyg
aacgcaggaa
gegttgetgg
tcaagtcaga
agctceccctceg
ctcecttegg

cattcaataa
agcacctcgyg
ctccacacct
agatgtcaaa
cgcggaatca
acttcecccce
atgtctcact
tggatactaa
atccatttaa
taactaaaga
aaggaatagg
gaggtgggtt
cacgcaccct
actcaaagct
tacttgttgt
ctattaagtt
catattggaa
gttttatgce
ataaaaaagt
tatatcaacc
actctattac
cctettettt
attgaaaatt
ccaccagccce
atgttctgat
atcaggatag
gtcctgcagyg
ataaggcgcc
taactgcagc
aagctcatgg
aagtggcgac
ttcaccacct
ctaaaccagce
caatgacagt
atgttggcac
gttagaacca
ggaagacctc
ggatgatcct
ctgtacggag
acgccggacg
gcgccaacag
ctgacgtaat
tttttecgega
cgggttccca
tgcccacgte
tgecgtegtga
ttcaaaagct
aaacaagctt
caattccaca
tgagctaact
cgtgccaget
gctectteegce
tatcagctca
agaacatgtg
cgtttttceca
ggtggcgaaa
tgcgctetece
gaagcgtgge
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31321
31381
31441
31501
31561
31621
31681
31741
31801
31861
31921
31981
32041
32101
32161
32221
32281
32341
32401
32461
32521
32581
32641
32701
32761
32821
32881
32941
33001
33061
33121
33181
33241
33301

gctttectecat
gggctgtgtyg
tcttgagtecc
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacgggg
attatcaaaa
ctaaagtata
tatctcageg
aactacgata
acgctcaccg
aagtggtcct
agtaagtagt
ggtgtcacgc
agttacatga
tgtcagaagt
tcttactgtce
attctgagaa
taccgcgceca
aaaactctceca
caactgatct
gcaaaatgcce
cctttttcaa
tgaatgtatt
acctgacgtc
gaggcccttt
ccecggagacg
cgcgtcageg
tgtactgaga
ccgcatcagg
ggcctectteg
ggtaacgcca

agctcacget
cacgaaccce
aacccggtaa
gcgaggtatg
agaaggacag
ggtagctctt
cagcagatta
tctgacgetce
aggatcttca
tatgagtaaa
atctgtctat
cgggagggct
gctccagatt
gcaactttat
tcgecagtta
tcgtegtttg
tccecececatgt
aagttggccyg
atgccatcecg
tagtgtatgc
catagcagaa
aggatcttac
tcagcatctt
gcaaaaaagyg
tattattgaa
tagaaaaata
taagaaacca
cgtctegege
gtcacagctt
ggtgttggeg
gtgcaccata
cgcecattcge
ctattacgcecc
gggttttcce

SEQ ID NO: 2
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gtaggtatct
ccgttcagece
gacacgactt
taggcggtgce
tatttggtat
gatccggcaa
cgcgcagaaa
agtggaacga
cctagatcect
cttggtctga
ttcgttecatce
taccatctgg
tatcagcaat
ccgectecat
atagtttgcg
gtatggectte
tgtgcaaaaa
cagtgttatc
taagatgctt
ggcgaccgag
ctttaaaagt
cgctgttgag
ttactttcac
gaataagggc
gcatttatca
aacaaatagg
ttattatcat
gtttcggtga
gtctgtaage
ggtgtcgggg
tgcggtgtga
cattcaggct
agctggcgaa
agtcacgacg

cagttcggtg
cgaccgctge
atcgccactg
tacagagttc
ctgegetetg
acaaaccacc
aaaaggatct
aaactcacgt
tttaaattaa
cagttaccaa
catagttgcce
ccccagtget
aaaccagcca
ccagtctatt
caacgttgtt
attcagctcc
agcggttagce
actcatggtt
ttctgtgact
ttgctcttge
gctcatcatt
atccagttcg
cagcgtttct
gacacggaaa
gggttattgt
ggttccgege
gacattaacc
tgacggtgaa
ggatgccggy
ctggcttaac
aataccgcac
gcgcaactgt
agggggatgt
ttgtaaaacg
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taggtcgttce
geccttateceg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtageg
caagaagatc
taagggattt
aaatgaagtt
tgcttaatca
tgactcceceg
gcaatgatac
gccggaagygyg
aattgttgcc
gccattgcta
ggttcccaac
teccttcggte
atggcagcac
ggtgagtact
ccggcgtcaa
ggaaaacgtt
atgtaaccca
gggtgagcaa
tgttgaatac
ctcatgagcg
acatttccce
tataaaaata
aacctctgac
agcagacaag
tatgcggecat
agatgcgtaa
tgggaagggc
gctgcaaggc
acggccagtg

gctccaaget
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttecgyg
gtggtttttt
ctttgatctt
tggtcatgag
ttaaatcaat
gtgaggcacc
tcgtgtagat
cgcgagaccec
ccgagcgcag
gggaagctag
caggcatcgt
gatcaaggcg
ctccgategt
tgcataattc
caaccaagtc
tacgggataa
cttecggggcyg
ctcgtgcacc
aaacaggaag
tcatactctt
gatacatatt
gaaaagtgcc
ggcgtatcac
acatgcagct
cccgtcaggg
cagagcagat
ggagaaaata
gatcggtgeyg
gattaagttg
aattcgttt
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A E4
Ad5 Orf6

(bp 30334 to 30773)

Ad36 E3 AE3
cassette Pacl °
(bp 26077 to 26525)

FIG. 4
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Grp # Prime (Week 0, 4) Boost (Week 27) Monk # Pre Week 4 | Week 8 | Week 27 | Week 31 | Week 35
1 Ad36AE1gagAE4Ad50r6  Ad36AE1gagAE4Ad50rfe | 01D151 0 621 389 65 746 564

10MO vp 10MO0 vp 01D170 0 775 359 173 734 588
01D223 0 113 70 11 38 60
2 Ad36AE1gagAE4AdSOr6  Ad36AE1gagAE4Ad50ris | 01D239 14 26 39 19 15 10
1078 vp 1078 vp 01D245 3 0 0 1 0 0
01D319 0 0 9 30 108 91
3 MRKAd5gag Ad36AE1gagAE4Ad50ri6 01D289 2 1383 1032 444 1289 805
1078 vp 10MO0 vp 01D2N 9 120 78 18 286 163
01D296 0 566 587 138 1480 1115

FIG. 5
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Vaccine (Wk 0, 4) Monkey CD3+CD4+ CD3+CD8+
ID Mock Gag Mock Gag
AJ36AE1gagAE4Ad50rT6 01D151 114 485 145 712
10M0 vp 01D170 21 273 63 736
01D223 63 261 125 241

FIG. 6
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atgggtgctagggcttctgtgctgtctggtggtgagctggacaagtgggagaagatcaggctgaggcctggtggc
aagaagaagtacaagctaaagcacattgtgtgggcctccagggagctggagaggtttgctgtgaaccctggcc
tgctggagacctctgaggggtgcaggcagatcctgggccagctccagccctccctgcaaacaggctctgagga
gctgaggtccctgtacaacacagtggctaccctgtactgtgtgcaccagaagattgatgtgaaggacaccaagg
aggccctggagaagattgaggaggagcagaacaagtccaagaagaaggcccagcaggctgctgctggcac
aggcaactccagccaggtgtcccagaactaccccattgtgcagaacctccagggccagatggtgcaccaggc
catctccccccggaccctgaatgcctgggtgaaggtggtggaggagaaggccttctcccctgaggtgatcccca
tgttctctgccctgtctgagggtgccaccccccaggacctgaacaccatgctgaacacagtggggggcca’tcag
gctgccatgcagatgctgaaggagaccatcaatgaggaggctgctgagtgggacaggctgcatcctgtgcacg
ctggccccattgcccccggccagatgagggagcccaggggctctgacattgctggcaccacctccaccctcca
ggagcagattggctggatgaccaacaacccccccatccctgtgggggaaatctacaagaggtggatcatcctg
ggcctgaacaagattgtgaggatgtactcccccacctccatcctggacatcaggcagggccccaaggagccct
tcagggactatgtggacaggttctacaagaccctgagggctgagcaggcctcccaggaggtgaagaactggat
gacagagaccctgctggtgcagaatgccaaccctgactgcaagaccatcctgaaggccctgggccctgctgcc
accctggaggagatgatgacagcctgccagggggtggggggccctggtcacaaggccagggtgctggctga
ggccatgtcccaggtgaccaactccgccaccatcatgatgcagaggggcaacttcaggaaocagaggaaga
cagtgaagtgcttcaactgtggcaaggtgggccacattgccaagaactgtagggcccccaggaagaagggct
gctggaagtgtggcaaggagggccaccagatgaaggactgcaatgagaggcaggccaacttcctgggcaa
aatctggccctcccacaagggcaggcctggcaacttcctccagtccaggcctgagcccacagcccctcccgag
gagtccttcaggtttggggaggagaagaccacccccagccagaagcaggagcccattgacaaggagctgta
ccccctggcctccctgaggtccctgtttggcaacgacccctcctcccagtaaaataaagcccgggcagat
(SEQ ID NO: 3) '

FIG. 7
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ccattgcata

cgttgtatcc
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atatcataat

atgtacattt

PCT/US2006/004213

atattggctc

atgtccaaca

ttaccgceccat

gttgacattg

attattgact

agttattaat

agtaatcaat

tacggggtca

121

ttagttcata

gcccatatat

ggagttcecge

gttacataac

ttacggtaaa

tggcccgect

181
241

ggctgaccge

ccaacgaccc

ccgeccattg

acgtcaataa

tgacgtatgt

tcccatagta

acgccaatag

ggactttcca

ttgacgtcaa

tgggtggagt

atttacggta

aactgcccac

301

ttggcagtac

atcaagtgta

tcatatgcca

agtacgcccce

ctattgacgt

caatgacggt

361

aaatggcccyg

cctggcatta

tgcccagtac

atgaccttat

gggactttcc

tacttggcag

421

tacatctacg

tattagtcat

cgctattacc

atggtgatgc

ggttttggca

gtacatcaat

481

gggegtggat

agcggtttga

ctcacgggga

tttccaagtc

tccaccccat

tgacgtcaat

541
601

gggagtttgt

tttggcacca

aaatcaacgg

gactttccaa

aatgtcgtaa

caactccgce

ccattgacgce

aaatgggcgg

661

ttagtgaacc

taggcgtgta

cggtgggagg

tctatataag

cagagctcgt

gtcagatcgc

ctggagacgc

catccacgct

gttttgacct

ccatagaaga

721

caccgggace

gatccagcct

ccgcecggcegyg

gaacggtgca

ttggaacgcg

gattcccegt

781

gccaagagtg

agatctaccA

841

901

961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341

CAAGTGGGAG
TGTGTGGGCC
TGAGGGGTGC
GCTGAGGTCC
GAAGGACACC
GGCCCAGCAG
TGTGCAGAAC
CTGGGTGAAG
CCTGTCTGAG
TCAGGCTGCC
GCTGCATCCT
TGACATTGCT
CCCCATCCCT
GAGGATGTAC
GGACTATGTG
GAACTGGATG
GAAGGCCCTG
GGGCCCTGGT
CACCATCATG
CTGTGGCAAG
GAAGTGTGGC
GGGCAAAATC
GCCCACAGCC
GAAGCAGGAG
CAACGACCCC
gttgccagece

AAGATCAGGC
TCCAGGGAGC
AGGCAGATCC
CTGTACAACA
AAGGAGGCCC
GCTGCTGCTG
CTCCAGGGCC
GTGGTGGAGG
GGTGCCAcCcCC
ATGCAGATGC
GTGCACGCTG
GGCACCACCT
GTGGGGGAAA
TCCCCCACCT
GACAGGTTCT
ACAGAGACCC
GGCCCTGCTG
CACAAGGCCA
ATGCAGAGGG
GTGGGCCACA
AAGGAGGGCC
TGGCCecTCcce
CCTCCCGAGG
CCCATTGACA
TCCTCCCAGT
atctgttgtt

TGGGTGCTAG
TGAGGCCTGG
TGGAGAGGTT
TGGGCCAGCT
CAGTGGCTAC
TGGAGAAGAT
GCACAGGCAA
AGATGGTGCA
AGAAGGCCTT
CCCAGGACCT
TGAAGGAGAC
GCCCCATTGC
CCACCCTCCA
TCTACAAGAG
CCATCCTGGA
ACAAGACCCT
TGCTGGTGCA
CCACCCTGGA
GGGTGCTGGC
GCAACTTCAG
TTGCCAAGAA
ACCAGATGAA
ACAAGGGCAG
AGTCCTTCAG
AGGAGCTGTA
AAaataaagc
tgcccctece

GGCTTCTGTG
TGGCAAGAAG
TGCTGTGAAC
CCAGCCCTCC
CCTGTACTGT
TGAGGAGGAG
CTCCAGCCAG
CCAGGCCATC
CTCCCCTGAG
GAACACCATG
CATCAATGAG
CCCCGGCCAG
GGAGCAGATT
GTGGATCATC
CATCAGGCAG
GAGGGCTGAG
GAATGCCAAC
GGAGATGATG
TGAGGCCATG
GAACCAGAGG
CTGTAGGGCC
GGACTGCAAT
GCCTGGCAAC
GTTTGGGGAG
cccecerceece
ccgggcagat
ccgtgectte

CTGTCTGGTG
AAGTACAAGC
CCTGGCCTGC
CTGCAAACAG
GTGCACCAGA
CAGAACAAGT
GTGTCCCAGA
TCCCCCCGGA
GTGATCCCCA
CTGAACACAG
GAGGCTGCTG
ATGAGGGAGC
GGCTGGATGA
CTGGGCCTGA
GGCCCCAAGG
CAGGCcrceec
CCTGACTGCA
ACAGCCTGCC
TCCCAGGTGA
AAGACAGTGA
CCCAGGAAGA
GAGAGGCAGG
TTCCTCCAGT
GAGAAGACCA
TCCCTGAGGT
ctgatctget

GTGAGCTGGA
TAAAGCACAT
TGGAGACCTC
GCTCTGAGGA
AGATTGATGT
CCAAGAAGAA
ACTACCCCAT
CCCTGAATGC
TGTTCTCTGC
TGGGGGGCCA
AGTGGGACAG
CCAGGGGCTC
CCAACAACCC
ACAAGATTGT
AGCCCTTCAG
AGGAGGTGAA
AGACCATCCT
AGGGGGTGGG
CCAACTCCGC
AGTGCTTCAA
AGGGCTGCTG
CCAACTTCCT
CCAGGCCTGA
CCCCCAGCCA
CCCTGTTTGG
gtgccttcecta

cttgaccctg

gaaggtgcca

2401

ctcccactgt

cctttectaa

taaaatgagg

aaattgcatce

gcattgtctyg

agtaggtgtc

2461

attctattcect

ggggggtggg

2521

gcaggcatge

gtggggcagce

acagcaaggyg

ggaggattgg

gaagacaata

tggggatgeg

SEQ ID NO: 4

gtgggctcta

FIG.

8
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AGATCTACCA
ATGGATGGCC
GAAATCTGCA
TACAACACCC
GACTTCAGGG
CACCCCGCTG
TTCTCTGTGC
AACAATGAGA
TCCCCTGCCA
CCTGACATTG
GGGCAGCACA
ACCCCTGACA
CCCGACAAGT
GACATCCAGA
GTGAGGCAGC
ACTGAGGAGG
GGGGTGTACT
CAGTGGACCT
AGGATGAGGG
ACCACTGAGT
GAGACCTGGG
TTTGTGAACA
GGGGCTGAGA
GGCTATGTGA
AAGACTGAGC
GTGACTGACT
GAGCTGGTGA
GTGCCTGCCC
ATCAGGAAGG
CACTCCAACT
ATTGTGGCCT
TGCTCCCCTG
GCTGTGCATG
GAGACTGCCT

TGGCCCCCAT
CCAAGGTGAA
CTGAGATGGA
CTGTGTTTGC
AGCTGAACAA
GCCTGAAGAA
CCCTGGATGA
CCCCTGGCAT
TCTTCCAGTC
TGATCTACCA
GGACCAAGAT
AGAAGCACCA
GGACTGTGCA
AGCTGGTGGG
TGTGCAAGCT
CTGAGCTGGA
ATGACCCCTC
ACCAAATCTA
GGGCCCACAC
CCATTGTGAT
AGACCTGGTG
CccceceecT
CCTTCTATGT
CCAACAGGGG
TCCAGGCCAT
CCCAGTATGC
ACCAGATCAT
ACAAGGGCAT
TGCTGTTCCT
GGAGGGCTAT
CCTGTGACAA
GCATCTGGCA
TGGCCTCCGG
ACTTCCTGCT

CTCCCCCATT
GCAGTGGCCC
GAAGGAGGGC
CATCAAGAAG
GAGGACCCAG
GAAGAAGTCT
GGACTTCAGG
CAGGTACCAG
CTCCATGACC
GTACATGGAT
TGAGGAGCTG
GAAGGAGCCC
GCCCATTGTG
CAAGCTGAAC
GCTGAGGGGC
GCTGGCTGAG
CAAGGACCTG
CCAGGAGCCC
CAATGATGTG
CTGGGGCAAG
GACTGAGTAC
GGTGAAGCTG
GGATGGGGCT
CAGGCAGAAG
CTACCTGGCC
CCTGGGCATC
TGAGCAGCTG
TGGGGGCAAT
GGATGGCATT
GGCCTCTGAC
GTGCCAGCTG
GCTGGACTGC
CTACATTGAG
GAAGCTGGCT

FIG. 9A-1
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GAGACTGTGC
CTGACTGAGG
AAAATCTCCA
AAGGACTCCA
GACTTCTGGG
GTGACTGTGC
AAGTACACTG
TACAATGTGC
AAGATCCTGG
GACCTGTATG
AGGCAGCACC
CCCTTCCTGT
CTGCCTGAGA
TGGGCCTCCC
ACCAAGGCCC
AACAGGGAGA
ATTGCTGAGA
TTCAAGAACC
AAGCAGCTGA
ACCCCCAAGT
TGGCAGGCCA
TGGTACCAGC
GCCAACAGGG
GTGGTGACCC
CTCCAGGACT
ATCCAGGCCC
ATCAAGAAGG
GAGCAGGTGG
GACAAGGCCC
TTCAACCTGC
AAGGGGGAGG
ACCCACCTGG
GCTGAGGTGA
GGCAGGTGGC

CTGTGAAGCT
AGAAGATCAA
AGATTGGCCC
CCAAGTGGAG
AGGTGCAGCT
TGGATGTGGG
CCTTCACCAT
TGCCCCAGGG
AGCCCTTCAG
TGGGCTCTGA
TGCTGAGGTG
GGATGGGCTA
AGGACTCCTG
AAATCTACCC
TGACTGAGGT
TCCTGAAGGA
TCCAGAAGCA
TGAAGACTGG
CTGAGGCTGT
TCAAGCTGCC
CCTGGATCCC
TGGAGAAGGA
AGACCAAGCT
TGACTGACAC
CTGGCCTGGA
AGCCTGATCA
AGAAGGTGTA
ACAAGCTGGT
AGGATGAGCA
CCCCTGTGGT
CCATGCATGG
AGGGCAAGGT
TCCCTGCTGA
CTGTGAAGAC

PCT/US2006/004213

GAAGCCTGGC
GGCCCTGGTG
CGAGAACCCC
GAAGCTGGTG
GGGCATCCCC
GGATGCCTAC
CCCCTCCATC
CTGGAAGGGC
GAAGCAGAAC
CCTGGAGATT
GGGCCTGACC
TGAGCTGCAC
GACTGTGAAT
TGGCATCAAG
GATCCCCCTG
GCCTGTGCAT
GGGCCAGGGC
CAAGTATGCC
GCAGAAGATC
CATCCAGAAG
TGAGTGGGAG
GCCCATTGTG
GGGCAAGGCT
CACCAACCAG
GGTGAACATT
GTCTGAGTCT
CCTGGCCTGG
GTCTGCTGGC
TGAGAAGTAC
GGCTAAGGAG
GCAGGTGGAC
GATCCTGGTG
GACAGGCCAG
CATCCACACT



WO 2006/086357

GACAATGGCT
AAGCAGGAGT
AAGGAGCTGA
GTGCAGATGG
GCTGGGGAGA
CAGATCACCA
AAGGGCCCTG
GACATCAAGG
GCTGGGGATG
(SEQ ID NO:

CCAACTTCAC
TTGGCATCCC
AGAAGATCAT
CTGTGTTCAT
GGATTGTGGA
AGATCCAGAA
CCAAGCTGCT
TGGTGCCCAG
ACTGTGTGGC
6)

TGGGGCCACA
CTACAACCCC
TGGGCAGGTG
CCACAACTTC
CATCATTGCC
CTTCAGGGTG
GTGGAAGGGG
GAGGAAGGCC
CTCCAGGCAG

29/44

GTGAGGGCTG
CAGTCCCAGG
AGGGACCAGG
ARGAGGAAGG
ACAGACATCC
TACTACAGGG
GAGGGGGCTG
AAGATCATCA
GATGAGGACT

CCTGCTGGTG
GGGTGGTGGA
CTGAGCACCT
GGGGCATCGG
AGACCAAGGA
ACTCCAGGAA
TGGTGATCCA
GGGACTATGG
ADAGCCCGGG

FIG. 9A-2
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GGCTGGCATC
GTCCATGAAC
GAAGACAGCT
GGGCTACTCC
GCTCCAGAAG
CCCCCTGTGG
GGACAACTCT
CAAGCAGATG
CAGATCT
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Met Ala Pro Ile Ser Pro Ile Glu Thr val Pro Val Lys Leu Lys Pro
Gly Met Asp Gly Pro Lys Val Lys Gln Trp Pro Leu Thr Glu Glu Lys
Tle Lys Ala Leu Val Glu Ile Cys Thr Glu Met Glu Lys Glu Gly Lys
Ile Ser Lys Ile Gly Pro Glu Asn Pro Tyr Asn Thr Pro Val Phe Ala
Ile Lys Lys Lys Asp Ser Thr Lys Trp Arg Lys Leu Val Asp Phe Arg
Glu Leu Asn Lys Arg Thr Gln Asp Phe Trp Glu Val Gln Leu Gly Ile
Pro His Pro Ala Gly Leu Lys Lys Lys Lys Ser Val Thr Val Leu Asp
val Gly Asp Ala Tyr Phe Ser Val Pro Leu Asp Glu Asp Phe Arg Lys
Tyr Thr Ala Phe Thr Ile Pro Ser Ile Asn Asn Glu Thr Pro Gly Ile
Arg Tyr Gln Tyr Asn Val Leu Pro Gln Gly Trp Lys Gly Ser Pro Ala
Ile Phe Gln Ser Ser Met Thr Lys Ile Leu Glu Pro Phe Arg Lys Gln
Asn Pro Asp Ile Val Ile Tyr Gln Tyr Met Asp Asp Leu Tyr val Gly
Ser Asp Leu Glu Ile Gly Gln His Arg Thr Lys Ile Glu Glu Leu Arg
Gln His Leu Leu Arg Trp Gly Leu Thr Thr Pro Asp Lys Lys His Gln
Lys Glu Pro Pro Phe Leu Trp Met Gly Tyr Glu Leu His Pro Asp Lys
Trp Thr Val Gln Pro Ile Val Leu Pro Glu Lys Asp Ser Trp Thr Vval
Asn Asp Ile Gln Lys Leu Val Gly Lys Leu Asn Trp Ala Ser Gln Ile
Tyr Pro Gly Ile Lys Val Arg Gln Leu Cys Lys Leu Leu Arg Gly Thr
Lys Ala Leu Thr Glu Val Ile Pro Leu Thr Glu Glu Ala Glu Leu Glu
Leu Ala Glu Asn Arg Glu Ile Leu Lys Glu Pro Val His Gly Vval Tyr
Tyr Asp Pro Ser Lys Asp Leu Ile Ala Glu Ile Gln Lys Gln Gly Gln
Gly Gln Trp Thr Tyr Gln Ile Tyr Gln Glu Pro Phe Lys Asn Leu Lys
Thr Gly Lys Tyr Ala Arg Met Arg Gly Ala His Thr Asn Asp Val Lys
Gln Leu Thr Glu Ala Val Gln Lys Ile Thr Thr Glu Ser Ile Val Ile
Trp Gly Lys Thr Pro Lys Phe Lys Leu Pro Ile Gln Lys Glu Thr Trp
Glu Thr Trp Trp Thr Glu Tyr Trp Gln Ala Thr Trp Tle Pro Glu Trp
Glu Phe Val Asn Thr Pro Pro Leu Val Lys Leu Trp Tyr Gln Leu Glu
Lys Glu Pro Ile Val Gly Ala Glu Thr Phe Tyr val Asp Gly Ala Ala
Asn Arg Glu Thr Lys Leu Gly Lys Ala Gly Tyr Val Thr Asn Arg Gly
Arg Gln Lys Val Val Thr Leu Thr Asp Thr Thr Asn Gln Lys Thr Glu
Leu Gln Ala Ile Tyr Leu Ala Leu Gln Asp Ser Gly Leu Glu Val Asn
Ile Val Thr Asp Ser Gln Tyr Ala Leu Gly Ile Ile Gln Ala.Gln Pro
Asp Gln Ser Glu Ser Glu Leu Val Asn Gln Tle Ile Glu Gln Leu Ile
Lys Lys Glu Lys Val Tyr Leu Ala Trp Val Pro Ala His Lys Gly Ile
Gly Gly Asn Glu Gln Val Asp Lys Leu Val Ser Ala Gly Ile Arg Lys

FIG. 10A-1
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Val Leu Phe Leu Asp Gly Ile Asp Lys Ala Gln Asp Glu His Glu Lys
Tyr His Ser Asn Trp Arg Ala Met Ala Ser Asp Phe Asn Leu Pro Pro
vVal Val Ala Lys Glu Ile Val Ala Ser Cys Asp Lys Cys Gln Leu Lys
Gly Glu Ala Met His Gly Gln Val Asp Cys Ser Pro Gly Ile Trp Gln
Leu Asp Cys Thr His Leu Glu Gly Lys Val Ile Leu Val Ala Val His
val Ala Ser Gly Tyr Ile Glu Ala Glu Val Ile Pro Ala Glu Thr Gly
Gln Glu Thr Ala Tyr Phe Leu Leu Lys Leu Ala Gly Arg Trp Pro val
Lys Thr Ile His Thr Asp Asn Gly Ser Asn Phe Thr Gly Ala Thr Val
Arg Ala Ala Cys Trp Trp Ala Gly Ile Lys Gln Glu Phe Gly Ile Pro
Tyr Asn Pro Gln Ser Gln Gly Val Val Glu Ser Met Asn Lys Glu Leu
Lys Lys Ile Ile Gly Gln Val Arg Asp Gln Ala Glu His Leu Lys Thr
Ala Val Gln Met Ala Val Phe Ile His Asn Phe Lys Arg Lys Gly Gly
Ile Gly Gly Tyr Ser Ala Gly Glu Arg Ile Val Asp Ile Ile Ala Thr
Asp Ile Gln Thr Lys Glu Leu Gln Lys Gln Ile Thr Lys Ile Gln Asn
Phe Arg Val Tyr Tyr Arg Asp Ser Arg Asn Pro Leu Trp Lys Gly Pro
Ala Lys Leu Leu Trp Lys Gly Glu Gly Ala Val Val Ile Gln Asp Asn
Ser Asp Ile Lys Val Val Pro Arg Arg Lys Ala Lys Ile Ile Arg Asp
Tyr Gly Lys Gln Met Ala Gly Asp Asp Cys Val Ala Ser Arg Gln Asp
Glu Asp (SEQ ID NO:7)
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AGATCTACCATGGCCCCCATCTCCCCCATTGAGACTGTGCCTGTGAAGCTGAAGCCTGGCATGGATGGCCCCAAGGTGAA
BglIll MetAlaProTleSerProIleGluThrvalProvallysLeuLysProGlyMetAspGlyProLysVally
1 10 20

GCAGTGGCCCCTGACTGAGGAGAAGATCAAGGCCCTGGTGGAAATCTGCACTGAGATGGAGAAGGAGGGCAAAATCTCCA
sGlnTerroLeuThrG1uGluLysIleLysAlaLeuValGluI1eCysThrGluMetGluLysGluGlyLysIleSerL
30 40 50

AGATTGGCCCCGAGAACCCCTACAACACCCCTGTGTTTGCCATCAAGAAGAAGGACTCCACCAAGTGGAGGAAGCTGGTG
ysI1eGlyProGluAsnProTyrAsnThrProValPheAlaI1eLysLysLysAspSerThrLysTrpArgLysLeuVal
60 70

GACTTCAGGGAGCTGAACAAGAGGACCCAGGACTTCTGGGAGGTGCAGCTGGGCATCCCCCACCCCGCTGGCCTGAAGAA
AspPheArgGluLeuAsnLysArgThrG1nAspPheTrpGluValGlnLeuGlyIleProHisProAlaGlyLeuLySLy
80 90 100

GAAGAAGTCTGTGACTGTGCTGGCTGTGGGGGATGCCTACTTCTCTGTGCCCCTGGATGAGGACTTCAGGAAGTACACTG
sLysLysSerValThrValLeuAlaValGlyAspAlaTerheSerValProLeuAspGluAspPheArgLysTerhrA
110 120 130

CCTTCACCATCCCCTCCATCAACAATGAGACCCCTGGCATCAGGTACCAGTACAATGTGCTGCCCCAGGGCTGGAAGGGC
laPheThrIleProSerI1eAsnAsnGluThrProGlyIleArgTyrGlnTyrAana1LeuProGlnGlyTrpLysGly
140 150

TCCCCTGCCATCTTCCAGTCCTCCATGACCAAGATCCTGGAGCCCTTCAGGAAGCAGAACCCTGACATTGTGATCTACCA
SerProAlaIlePheGlnSerSerMetThrLysIleLeuGluProPheArgLysGlnAsnProAsleeValIleTyrGl
160 170 180

GTACATGGCTGCCCTGTATGTGGGCTCTGACCTGGAGATTGGGCAGCACAGGACCAAGATTGAGGAGCTGAGGCAGCACC
nTeretAlaAlaLeuTeralGlySerAspLeuGluI1eGlyGlnHisArgThrLysIleGluGluLeuArgGlnHisL
190 200 210

TGCTGAGGTGGGGCCTGACCACCCCTGACAAGAAGCACCAGAAGGAGCCCCCCTTCCTGTGGATGGGCTATGAGCTGCAC
euLeuArgTrpGlyLeuThrThrProAspLysLysHisGlnLysGluProProPheLeuTrpMetGlyTyrGluLeuHis
220 230

CCCGACAAGTGGACTGTGCAGCCCATTGTGCTGCCTGAGAAGGACTCCTGGACTGTGAATGACATCCAGAAGCTGGTGGG
ProAspLysTrpThrValGlnProI1eVa1LeuProGluLysAspSerTrpThrVa1AsnAsleeGlnLysLeuValGl
240 250 260

CAAGCTGAACTGGGCCTCCCAAATCTACCCTGGCATCAAGGTGAGGCAGCTGTGCAAGCTGCTGAGGGGCACCAAGGCCC
yLysLeuAsnTrpAlaSerGlnIleTerroGlyIleLysValArgGlnLeuCysLysLeuLeuArgGlyThrLysAlaL
270 280 290

TGACTGAGGTGATCCCCCTGACTGAGGAGGCTGAGCTGGAGCTGGCTGAGAACAGGGAGATCCTGAAGGAGCCTGTGCAT
EuThrGluValIleProLeuThrG1uG1uAlaGluLeuGluLeuAlaGluAsnArgGluIleLeuLysGluProValHis
300 310

GGGGTGTACTATGACCCCTCCAAGGACCTGATTGCTGAGATCCAGAAGCAGGGCCAGGGCCAGTGGACCTACCAAATCTA
GlyValTeryrAspProSerLysAspLeuIleAlaGluI1eGlnLysGlnGlyGlnGlyGlnTrpThrTyrGlnIleTy
320 330 340

CCAGGAGCCCTTCAAGAACCTGAAGACTGGCAAGTATGCCAGGATGAGGGGGGCCCACACCAATGATGTGAAGCAGCTGA
rGlnGluProPheLysAsnLeuLysThrGlyLysTyrAlaArgMetArgGlyAlaHisThrAsnAspValLysGlnLeuT
350 360 370

CTGAGGCTGTGCAGAAGATCACCACTGAGTCCATTGTGATCTGGGGCAAGACCCCCAAGTTCAAGCTGCCCATCCAGAAG

hrGluAlaValGlnLysIleThrThrGluSerI1eValIleTrpGlyLysThrProLysPheLysLeuProIleGlnLys
380 390

FIG. 11A-1
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GAGACCTGGGAGACCTGGTGGACTGAGTACTGGCAGGCCACCTGGATCCCTGAGTGGGAGTTTGTGAACACCCCCCCCCT
GluThrTrpG1uThrTrpTrpThrGluTerrpGlnAlaThrTrleeProGluTrpGluPheValAsnThrProProLe
400 410 420

GGTGAAGCTGTGGTACCAGCTGGAGAAGGAGCCCATTGTGGGGGCTGAGACCTTCTATGTGGCTGGGGCTGCCAACAGGG
uValLysLeuTrpTyrGlnLeuGluLysGluProIleValGlyAlaGluThrPheTeralAlaGlyAlaAlaAsnArgG
430 440 450

AGACCAAGCTGGGCAAGGCTGGCTATGTGACCAACAGGGGCAGGCAGAAGGTGGTGACCCTGACTGACACCACCAACCAG
luThrLysLeuGlyLysAlaG1yTeralThrAsnArgGlyArgGlnLysVa1Va1ThrLeuThrAspThrThrAsnGln
460 470

AAGACTGCCCTCCAGGCCATCTACCTGGCCCTCCAGGACTCTGGCCTGGAGGTGAACATTGTGACTGCCTCCCAGTATGC
LysThrAlaLeuGlnAlaIleTereuAlaLeuGlnAspSerGlyLeuGluValAsnIleValThrAlaSerGlnTyrAl
480 490 500

CCTGGGCATCATCCAGGCCCAGCCTGATCAGTCTGAGTCTGAGCTGGTGAACCAGATCATTGAGCAGCTGATCAAGAAGG
aLeuGlyIleIleGlnAlaGlnProAspGlnserGluSerGluLeuValAsnGlnI1eIleGluGlnLeuIleLysLysG
510 520 530

AGAAGGTGTACCTGGCCTGGGTGCCTGCCCACAAGGGCATTGGGGGCAATGAGCAGGTGGACAAGCTGGTGTCTGCTGGC
1uLysVa1TereuAlaTrpValProAlaHisLysGlyI1eGlyGlyAsnGluGanalAspLysLeuvalSerAlaGly
540 550

ATCAGGAAGGTGCTGTTCCTGGATGGCATTGACAAGGCCCAGGATGAGCATGAGAAGTACCACTCCAACTGGAGGGCTAT
I1eArgLysValLeuPheLeuAspGlyIleAspLysAlaGlnAspGluHisGluLysTyrHisSerAsnTrpArgAlaMe
560 570 580

GGCCTCTGACTTCAACCTGCCCCCTGTGGTGGCTAAGGAGATTGTGGCCTCCTGTGACAAGTGCCAGCTGAAGGGGGAGG
tAlaSerAspPheAsnLeuProProValValAlaLysGluI1eVa1AlaSerCysAspLysCysGlnLeuLysGlyGluA
590 600 610

CCATGCATGGGCAGGTGGACTGCTCCCCTGGCATCTGGCAGCTGGCCTGCACCCACCTGGAGGGCAAGGTGATCCTGGTG
1aMetHisGlyGanalAsprsSerProGlyIleTrpGlnLeuAlaCysThrHisLeuGluGlyLysValIleLeuVal
620 630

GCTGTGCATGTGGCCTCCGGCTACATTGAGGCTGAGGTGATCCCTGCTGAGACAGGCCAGGAGACTGCCTACTTCCTGCT
AlaValHisValAlaSerGlyTyrIleGluAlaGluValIleProAlaGluThrGlyG1nG1uThrA1aTerheLeuLe
640 650 660

GAAGCTGGCTGGCAGGTGGCCTGTGAAGACCATCCACACTGCCAATGGCTCCAACTTCACTGGGGCCACAGTGAGGGCTG
uLysLeuAlaGlyArgTerroValLysThrIleHisThrAlaAsnGlySerAsnPheThrGlyAlaThrValArgAlaA
670 680 690

CCTGCTGGTGGGCTGGCATCAAGCAGGAGTTTGGCATCCCCTACAACCCCCAGTCCCAGGGGGTGGTGGCCTCCATGAAC
laCysTrpTrpAlaGlyIleLysGlnGluPheGlyIleProTyrAsnProGlnSerGlnGlyValValAlaSerMetAsn
700 710

AAGGAGCTGAAGAAGATCATTGGGCAGGTGAGGGACCAGGCTGAGCACCTGAAGACAGCTGTGCAGATGGCTGTGTTCAT
LysGluLeuLysLysIleI1eGlyGanalArgAspGlnAlaGluHisLeuLysThrAlaValGlnMetAlaValPheIl
720 730 740

CCACAACTTCAAGAGGAAGGGGGGCATCGGGGGCTACTCCGCTGGGGAGAGGATTGTGGACATCATTGCCACAGACATCC
eHisAsnPheLysArgLysGlyGlyIleGlyGlyTyrSerAlaGlyGluArgIleValAsleeIleAlaThrAsleeG
750 760 770

AGACCAAGGAGCTCCAGAAGCAGATCACCAAGATCCAGAACTTCAGGGTGTACTACAGGGACTCCAGGAACCCCCTGTGG

1nThrLysG1uLeuGlnLysGlnIleThrLysI1eGlnAsnPheArgVa1TeryrArgAspSerArgAsnProLeuTrp
780 790
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AAGGGCCCTGCCAAGCTGCTGTGGAAGGGGGAGGGGGCTGTGGTGATCCAGGACAACTCTGACATCAAGGTGGTGCCCAG
LysGlyProAlaLysLeuLeuTrpLysGlyGluGlyAlaValVal TIleGlnAspAsnSerAspIleLysValValProAr
800 810 820

GAGGAAGGCCAAGATCATCAGGGACTATGGCAAGCAGATGGCTGGGGATGACTGTGTGGCCTCCAGGCAGGATGAGGACT
gArgLysAlaLysIleIleArgAspTyrGlyLysGlnMe tAlaGlyAspAspCysValAlaSerArgGlnAspGluAspx
830 840 850

AAAGCCCGGGCAGATCT (SEQ ID NO: 8)
Xx BglIl (SEQ ID NO: 9)

FIG. 11A-3
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GATCTGCCAC
GGGAGAGGAT
CCGTGGGCGT
ACACCGCCGC
GCTTCCCCGT
TGTCCCACTT
AGGACATCCT
ACACCCCCGG
CCGTGGAGCC
CCATGTCCCA
CCAAGCTGGC
AAAGCCCGGG

CATGGGCGGC
GAGGAGGGCC
GGGCGCCGTG
CACCAACGCC
GAGGCCCCAG
CCTGAAGGAG
GGACCTGTGG
CCCCGGCATC
CGAGAAGGTG
GCACGGCATC
CTTCCACCAC

35/44

AAGTGGTCCA
GAGCCCGCCG
TCCAGGGACC
GACTGCGCCT
GTGCCCCTGA
AAGGGCGGCC
GTGTACCACA
AGGTTCCCCC
GAGGAGGCCA
GAGGACCCCG
GTGGCCAGGG

C (SEQ ID NO: 10)

AGAGGTCCGT
CCGACAGGGT
TGGAGAAGCA
GGCTGGAGGC
GGCCCATGAC
TGGAGGGCCT
CCCAGGGCTA
TGACCTTCGG
ACGAGGGCGA
AGAAGGAGGT
AGCTGCACCC

FIG. 12

GCCCGGCTGG
GAGGAGGACC
CGGCGCCATC
CCAGGAGGAC
CTACAAGGGC
GATCCACTCC
CTTCCCCGAC
CTGGTGCTTC
GAACAACTGC
GCTGGAGTGG
CGAGTACTAC

PCT/US2006/004213

TCCACCGTGA
GAGCCCGCCG
ACCTCCTCCA
GAGGAGGTGG
GCCGTGGACC
CAGAAGAGGC
TGGCAGAACT
AAGCTGGTGC
CTGCTGCACC
AGGTTCGACT
AAGGACTGCT
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Met Gly Gly Lys Trp Ser Lys Arg Ser Val Pro Gly Trp Ser Thr Vval
Arg Glu Arg Met Arg Arg Ala Glu Pro Ala Ala Asp Arg Val Arg Arg
Thr Glu Pro Ala Ala Val Gly Val Gly Ala Val Ser Arg Asp Leu Glu
Lys His Gly Ala Ile Thr Ser Ser Asn Thr Ala Ala Thr Asn Ala Asp
Cys Ala Trp Leu Glu Ala Gln Glu Asp Glu Glu Val Gly Phe Pro Val
Arg Pro Gln Val Pro Leu Arg Pro Met Thr Tyr Lys Gly Ala Val Asp
Leu Ser His Phe Leu Lys Glu Lys Gly Gly Leu Glu Gly Leu Ile His
Ser Gln Lys Arg Gln Asp Ile Leu Asp Leu Trp Val Tyr His Thr Gln
Gly Tyr Phe Pro Asp Trp Gln Asn Tyr Thr Pro Gly Pro Gly Ile Arg
Phe Pro Leu Thr Phe Gly Trp Cys Phe Lys Leu Val Pro Val Glu Pro
Glu Lys Val Glu Glu Ala Asn Glu Gly Glu Asn Asn Cys Leu Leu His
Pro Met Ser Gln His Gly Ile Glu Asp Pro Glu Lys Glu Val Leu Glu
Trp Arg Phe Asp Ser Lys Leu Ala Phe His His Val Ala Arg Glu Leu
His Pro Glu Tyr Tyr Lys Asp Cys (SEQ ID NO: 11)

FIG. 13
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- ATG GGT GGC AAG TGG TCA AAA CGT AGT GIG CCT GGA TGG TCT -42
N A A R
_ ATG GGC GGC AAG TGG TCC AAG AGG TCC GTG CCC GGC TGG TCC
M @ ¢ K W S K R S8 V P G W S -14
_ ACT GTA AGG GAA AGA ATG AGA CGA GCT GAG CCA GCA GCA GAT -84
TR e e
_ ACC GTG AGG GAG AGG ATG AGG AGG GCC GAG CCC GCC GCC GAC
T v R E R M R R A E P A A D -28
- AGG GTG AGA CGA ACT GAG CCA GCA GCA GTA GGG GTG GGA GCA -126
RN e
_ AGG GTG AGG AGG ACC GAG CCC GCC GCC GTG GGC GTG GGC GCC
R v R R T E P A A v G v G A -42
_ GTA TCT CGA GAC CTG GAA AAA CAT GGA GCA ATC ACA AGT AGC -168
T A L I A |
_ GIG TCC AGG GAC CTG GAG AAG CAC GGC GCC ATC ACC TCC TCC
v §s R p L E K H G A I T S S -56
_ AAT ACA GCA GCT ACC AAT GCT GAT TGT GCC TGG CTA GAA GCA -210
I I A L A A e S
- AAC ACC GCC GCC ACC AAC GCC GAC TGC GCC TGG CTG GAG GCC
N T A A T N A D C A W L E A ~70
_ CAA GAG GAT GAG GAA GTG GGT TTT CCA GIC AGA CCT CAG GTA ~252
TR e
- CAG GAG GAC GAG GAG GTG GGC TTC CCC GTG AGG CCC CAG GTG
@ E D E E vV € F P V R P 0O V -84
- CCT TTA AGA CCA ATG ACT TAC AAG GGA GCT GTA GAT CTT AGC -294
T T L o A e A |
- CCC CTG AGG CCC ATG ACC TAC RAG GGC GCC GTG GAC CTG TCC
P L R P M T Y K G A V D L S -98
_ CAC TTT TTA AAA GAA AAG GGG GGA CTG GAA GGG CTA ATT CAC -336
NI IR e L
- CAC TTC CTG AAG GAG AAG GGC GGC CTG GAG GGC CTG ATC CAC
¥ F L K E K 6 €6 L E @ L I H -112
_ TCA CAG AAA AGA CAA GAT ATC CTT GAT CTG TGG GTC TAC CAC ~378
TR I e e A e A e A e
- TCC CAG AAG AGG CAG GAC ATC CTG GAC CTG TGG GTG TAC CAC
s ¢ X R @ D I L D L W V Y H -126
- ACA CAA GGC TAC TTC CCT GAT TGG CAG AAC TAC ACA CCA GGG -420
TR I L S P
- ACC CAG GGC TAC TTC CCC GAC TGG CAG RAC TAC ACC CCC GGC
T ¢ 6 Y F P D W Q@ N Y T P G -140
- CCA GGA ATC AGA TTT CCA TTG ACC TTT GGA TGG TGC TTC AAG -462
T I I e e A e A
_ CCC GGC ATC AGG TTC CCC CTG ACC TTC GGC TGG TGC TTC AAG
P ¢ I R F P L T F G W C F K -154

FIG. 14A-1
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- GGC GAG
E

CCA

|
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AAC

AARC

- ATA GAG GAC

I

- ATC GA

- AGC AAG

111

- TCC

GAG T
|11
GA

|11

A
D

cTA

CTG

TA
111
A

GTT GAG

|

GTG GA

CCG GAG AA

GCA

|

GCC

AAG GAC TG

C CCC GAG AA

TTT

C AAG GAC TGC

PCT/US2006/004213
38/44
GAA AAG GTA GAA GAG GCC AAT GAA -504
IR I
GAG AAG GTG GAG GAG GCC AAC GAG
E K v E E A N BE -168
TTA CAC CCT ATG AGC CAG CAT GGG -546
o e e i
CTGE CAC CCC ATG TCC CAG CAC GGC
L H P M S Q H G -182
GAA GTG TTA GAG TGG AGG TTT GAC -588
IR
GAG GTG CTG GAG TGG AGG TTC GAC
E v L E W R F D -196
CAC GTG GCC CGA GAG CTG CAT CCG -630
IR
CAC GTG GCC AGG GAG CTG CAC CCC
H \'2 A R E L H P -210
TGA (SEQ ID NO: 12) -651
b
TAA (contained within SEQ ID NO: 10)
(SEQ ID NO: 11) =216

FIG. 14A-2
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GATCTGCCAC
GGGAGAGGAT
CCGTGGGCGT
ACACCGCCGC
GCTTCCCCGT
TGTCCCACTT
AGGACATCCT
ACACCCCCGG
CCGTGGAGCC
CCATGTCCCA
CCAAGCTGGC
AAAGCCCGGG

CATGGCCGGC
GAGGAGGGCC
GGGCGCCGTG
CACCAACGCC
GAGGCCCCAG
CCTGAAGGAG
GGACCTGTGG
CCCCGGCATC
CGAGAAGGTG
GCACGGCATC
CTTCCACCAC

39/44

AAGTGGTCCA
GAGCCCGCCG
TCCAGGGACC
GACTGCGCCT
GTGCCCCTGA
AAGGGCGGCC
GTGTACCACA
AGGTTCCCCC
GAGGAGGCCA
GAGGACCCCG
GTGGCCAGGG

C (SEQ ID NO: 13)

FIG.

AGAGGTCCGT
CCGACAGGGT
TGGAGAAGCA
GGCTGGAGGC
GGCCCATGAC
TGGAGGGCCT
CCCAGGGCTA
TGACCTTCGG
ACGAGGGCGA
AGAAGGAGGT
AGCTGCACCC

15

GCCCGGCTGG
GAGGAGGACC
CGGCGCCATC
CCAGGAGGAC
CTACAAGGGC
GATCCACTCC
CTTCCCCGAC
CTGGTGCTTC
GAACAACTGC
GCTGGAGTGG
CGAGTACTAC

PCT/US2006/004213

TCCACCGTGA
GAGCCCGCCG
ACCTCCTCCA
GAGGAGGTGG
GCCGTGGACC
CAGAAGAGGC
TGGCAGAACT
AAGCTGGTGC
GCCGCCCACC
AGGTTCGACT
AAGGACTGCT
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40/44

Met Ala Gly Lys Trp Ser Lys Arg Ser val Pro Gly Trp Ser Thr Val
Arg Glu Arg Met Arg Arg Ala Glu Pro Ala Ala Asp Arg Val Arg Arg
Thr Glu Pro Ala Ala Val Gly Val Gly Ala Val Ser Arg Asp Leu Glu
Lys His Gly Ala Ile Thr Ser Ser Asn Thr Ala Ala Thr Asn Ala Asp
Cys Ala Trp Leu Glu Ala Gln Glu Asp Glu Glu Val Gly Phe Pro val
Arg Pro Gln Val Pro Leu Arg Pro Met Thr Tyr Lys Gly Ala Val Asp
Leu Ser His Phe Leu Lys Glu Lys Gly Gly Leu Glu Gly Leu Ile His
Ser Gln Lys Arg Gln Asp Ile Leu Asp Leu Trp val Tyr His Thr Gln
Gly Tyr Phe Pro Asp Trp Gln Asn Tyr Thr Pro Gly Pro Gly Ile Arg
Phe Pro Leu Thr Phe Gly Trp Cys Phe Lys Leu Val Pro Val Glu Pro
Glu Lys Val Glu Glu Ala Asn Glu Gly Glu Asn Asn Cys Ala Ala His
Pro Met Ser Gln His Gly Ile Glu Asp Pro Glu Lys Glu Vval Leu Glu
Trp Arg Phe Asp Ser Lys Leu Ala Phe His His Val Ala Arg Glu Leu
His Pro Glu Tyr Tyr Lys Asp Cys (SEQ ID NO: 14)

FIG. 16
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61
121
181
241
301
361
421
481
541
601
661

gatctgecac
gggagaggat
cagtgggcgt
acaccgccgc
gcttcecceegt
tgtcccactt
aggacatcct
acaccccecgg
ccgtggagec
ccatgtcceca
ccaagctggce
aaagcccggyg

catggccggc
gaggagggcc
gggcgeegtyg
caccaacgcc
gaggccccag
cctgaaggag
ggacctgtgg
ccececggeate
cgagaaggtyg
gcacggcatc
cttccaccac

41/44

aagtggtcca
gagcccgcecy
tccagggacc
gactgcgect
gtgcccctga
aagggcggcec
gtgtaccaca
aggttccccece
gaggaggcca
gaggaccccg
gtggccaggyg

¢ (SEQ ID NO: 15)

agaggtcecgt
ccgacagggt
tggagaagca
ggctggaggc
ggcccatgac
tggagggect
cccagggcta
tgaccttcgg
acgagggcga
agaaggaggt
agctgcaccc

FIG. 17
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gcceggctgg
gaggaggacc
cggcgceecate
ccaggaggac
ctacaagggc
gatccactcce
cttcececgac
ctggtgctte
gaacaactgc
gctggagtgg
cgagtactac

tccaccgtga
gagcccgecyg
acctcctcca
gaggaggtgg
gccgtggacc
cagaagaggc
tggcagaact
aagctggtge
ctgctgcacc
aggttcgact
aaggactgct
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42/44

1 MAGKWSKRSV PGWSTVRERM RRAEPAADRV RRTEPAAVGV GAVSRDLEKH GAITSSNTAA
61 TNADCAWLEA QEDEEVGFPV RPQVPLRPMT YKGAVDLSHF LKEKGGLEGL TIHSQKRQDIL
121 DLWVYHTQGY FPDWQNYTPG PGIRFPLTFG WCFKLVPVEP EKVEEANEGE NNCLLHPMSQ
181 HGIEDPEKEV LEWRFDSKLA FHHVARELHP EYYKDC (SEQ ID NO: 16)

FIG. 18
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43/44

GLL'VLL

GLL'VLL

RAA

GLL'VLL

L

(L1 :ON @l O3S uyum)
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1 ccattgcata

cgttgtatcc

44/44

atatcataat

atgtacattt

PCT/US2006/004213

atattggctc

atgtccaaca

61 ttaccgccat

gttgacattg

attattgact

agttattaat

agtaatcaat

tacggggtca

121 ttagttcata

gcccatatat

ggagttccge

gttacataac

ttacggtaaa

tggccegect

181 ggctgaccgce

ccaacgaccce

ccgeccattg

acgtcaataa

tgacgtatgt

tcccatagta

241 acgccaatag

ggactttcca

ttgacgtcaa

tgggtggagt

atttacggta

aactgcccac

301 ttggcagtac

atcaagtgta

tcatatgcca

agtacgccce

ctattgacgt

caatgacggt

361 aaatggcccg

cctggecatta

tgcccagtac

atgaccttat

gggactttcce

tacttggcag

421 tacatctacg

tattagtcat

cgctattacc

atggtgatgc

ggttttggca

gtacatcaat

481 gggcgtggat

agcggtttga

ctcacgggga

tttccaagtc

tccacccecat

tgacgtcaat

541 gggagtttgt

tttggcacca

aaatcaacgg

gactttccaa

aatgtcgtaa

caactccgec

601 ccattgacgc

aaatgggcgyg

taggcgtgta

661 ttagtgaacc

gtcagatcgc

cggtgggagg

tctatataag

cagagctcgt

ctggagacgc

catccacgct

gttttgacct

ccatagaaga

721 caccgggacc

gatccagect

ccgcggecgyg

781 gccaagagtg

841 GAGGCTACAG
901 CCGCGAGGCA

961 CAAGAACCTC
1021 GATCCTAAAA
1081 CTTCCCATAT
1141 AGCCACAGCC
1201 TGCAGCCGCC
1261 GAATCGGGCC
1321 CGCCTCGCCA
1381 CGTGCCTGCC
1441 CATGGACATT
1501 AGACCCTGAG
1561 GGTGCAGGAA
1621 CATGCAGGCT
1681 CATGAAATAC
1741 GGCTGCCCTG
1801 TCGCATCGAC
1861 GTTCGACGAC
1921 CGTCACTGCC
1981 CATCTTCGGG
2041 CGGAAACGGT
2101 GAGCGGGAGC
2161 AGGCGAGGAC
2221 GGAGCAGACC
2281 CTGCGACCTG
2341 ccccgegttg
2401 tcagaattca
2461 ccatctgttg

agatctaagt
CTCTCCCTGG
GCCGAGGCCC
ATCATCTTCC
GGGCAGAAGA
GTGGCTCTGT
ACGGCCTACC
CGCTTTAACC
AAGAAAGCAG
GCCGGCACCT
TCCGCCCGCC
GACGTGATCC
TACCCAGATG
TGGCTGGCGA
TCCCTGGACC
GAGATCCACC
CGCCTGCTGA
CATGGTCATC
GCCATTGAGA
GACCACTCCC
CTGGCCCCTG
CCAGGCTATG
CCCGAGTATC
GTGGCGGTGT
TTCATAGCGC
GCGCCCeeca
cttcctectge
gtcgacgata
tttgccecte

aagcttecctg
GCATCATCCC
TGGGTGCCGC
TGGGCGATGG
AGGACAAACT
CCAAGACATA
TGTGCGGGGT
AGTGCAACAC
GGAAGTCAGT
ACGCCCACAC
AGGAGGGGTG
TAGGTGGAGG
ACTACAGCCA
AGCGCCAGGG
CGTCTGTGAC
GAGACTCCAC
GCAGGAACCC
ATGAAAGCAG
GGGCGGGCCA
ACGTCTTCTC
GCAAGGCCCG
TGCTCAAGGA
GGCAGCAGTC
TCGCGCGCGG
ACGTCATGGC
CCGGCACCAC
tggeccgggac
tctgatcacg
ccecgtgect

gaacggtgca

ttggaacgcyg

gattcccegt

cATGCTGCTG
AGTTGAGGAG
CAAGAAGCTG
GATGGGGGTG
GGGGCCTGAG
CAATGTAGAC
CAAGGGCAAC
GACACGCGGC
GGGAGTGGTA
GGTGAACCGC
CCAGGACATC
CCGAAAGTAC
AGGTGGGACC
TGCCCGGTAT
CCATCTCATG
ACTGGACCCC
CCGCGGCTTC
GGCTTACCGG
GCTCACCAGC
CTTCGGAGGC
GGACAGGAAG
CGGCGCCCGG
AGCAGTGCCC
CCCGCAGGCG
CTTCGCCGCC
CGACGCCGCG
atcaggtggce
atctgatctg
tccttgacce

CTGCTGCTGC
GAGAACCCGG
CAGCCTGCAC
TCTACGGTGA
ATACCCCTGG
AAACATGTGC
TTCCAGACCA
AACGAGGTCA
ACCACCACAC
AACTGGTACT
GCTACGCAGC
ATGTTTCGCA
AGGCTGGACG
GTGTGGAACC
GGTCTCTTTG
TCCCTGATGG
TTCCTCTTCG
GCACTGACTG
GAGGAGGACA
TACCCCCTGC
GCCTACACGG
CCGGATGTTA
CTGGACGAAG
CACCTGGTTC
TGCCTGGAGC
CACCCGGGTT
ccecgcectgaa
ctgtgcctte

TGCTGGGCCT
ACTTCTGGAA
AGACAGCCGC
CAGCTGCCAG
CCATGGACCG
CAGACAGTGG
TTGGCTTGAG
TCTCCGTGAT
GAGTGCAGCA
CGGACGCCGA
TCATCTCCAA
TGGGAACCCC
GGAAGAATCT
GCACTGAGCT
AGCCTGGAGA
AGATGACAGA
TGGAGGGTGG
AGACGATCAT
CGCTGAGCCT
GAGGGAGCTC
TCCTCCTATA
CCGAGAGCGA
AGACCCACGC
ACGGCGTGCA
CCTACACCGC
AAcccgtggt
ttggaatcga
tagttgccag

tggaaggtgce

cactcccact

2521 gtectttect

aataaaatga

ggaaattgca

tcgeattgte

tgagtaggtg

tcattctatt

2581 ctggggggtg

gggtggggca

gcacagcaag

ggggaggatt

gggaagacaa

tagcaggcat

2641 gctggggatg

cggtgggete

ta (SEQ

ID NO: 17)

FIG.

20
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SEQUENCE LISTING
<110> Merck & Co, Inc.

<120> ADENOVIRUS SEROTYPE 36 VECTORS, NUCLEIC
ACIDS AND VIRUS PRODUCED THEREBY
<130> 21798 PCT

<150>
<151>

60/651,843
2005-02-10
<160> 17
<170> FastSEQ for Windows Version 4.0

<210> 1
<211> 35152

<212> DNA
<213>

<400> 1

catcatcaat
tttggggcgt
acggccgacg
cgtataaaaa
tatgaggtaa
gaggaagtga
agagactttg
gtccgtgtca
agtcgagccc
gctceccagag
acctggectgt
cagagccatt
atgatgacga
aggctgacat
tacctgaatt
ccagcgatte
gtgtgattgt
ggaactgcca
acatgaaatc
tgcttaacac
taggtccggt
agctgtcagg
agaggcgagce
ctttggacct
aataaagttg
gcggggetta
gttcctgatg
ggatagttca
cctggtgtat
ctectggtetg
ccacagcctt
tctggttgac
agccatgcac

aatatacccc
ggccgacgcet
gtcgcecgegyg
agcggacttt
ttectgggcgg
aaagtgaaaa
accgattacg
aagtccggtg
gtcaagaggc
accgagaaaa
gattatgctg
tgagctggga
ccctaacgaa
agccagtgaa
ggaggaggat
agaggacgaa
ggaggaacaa
gtatcaccgg
tactttcagce
ataactgtaa
gtcagaggat
cgaaacgccce
agctgtagaa
gagcttgaaa
tacaataaaa
gtcctatata
gatgtgtgga
gacgggtget
acagttaaga
ctagattctc
gatttttcca
aaatggagcecc

ctgtggaggg

adenovirus serotype 36

acaaagtaaa
gattggacga
aggcgtggcce
agacccggaa
atgcaagtga
ataccgggcce
tgggggtttce
tttatgtcac
cactcttgag
atgagacacc
gaggactttg
cctacacttce
gaggctgtga
gccatagtta
gaagaaatag
cagggtgagc
gttgtgattg
gataagtccg
tttatttaca
tgcttgaaca
gagtcatcac
ctgcaagtgc
aaaattgagg
cgcececcagga
gtatatgtga
agtggcaaca
ctatccttge
ccgggttetg
aggattataa
tgaatcttgg
gcccagggcyg
aggacaccca
cctggatcag

caaaagttaa
gaagtggtga
tagtccggaa
acggccgatt
aattaggcca
cgcccagggc
gattgcggtg
agatcagctg
tgccagcgag
tgegecttet
tgaatacagt
aggacctcta
atttaatatt
ctcctctaca
acctccggtyg
agcagatggc
aaaaatctac
gagacccgaa
gtaagtggag
gctgtgctaa
cctcagaaga
acagacccac
acttgttaca
actaggcgca
cgcatgcaag
cctgggcact
agactttagc
gagacactgg
agaggaattt
ccaccagtcece
cactacagcc
actgagcagg
gcagcgggga

-1-

tatgcaaatg
tgcaaatgac
gcaagtecgcyg
ttcccgeggt
ttttggcgeg
ggaatattta
tttttttege
atccacaggg
tagagatttc
accttcaact
tctggaggac
tgatctggag
tccagaatct
tactcccact
ctacgaggaa
tctaatctct
cgagccagta
cgettectge
tgaatgtgag
gtgtggttta
agaccacccy
cccagtcaga
tgacatgggt
gctgecgetta
gtgtggttta
tgggcacaga
aagacacgcc
tttggaactc
gaaaatcttt
ctttteccagg
ggggttgett
ggctacatcc
cagagaatct

agcttttgaa
gtcacgacgc
gggctgatga
cacgccecgga
aaaactgaat
ccgaggdgccy
gaatttccge
tatttaaacc
tctgagctec
gtgcecggcg
gaactgcatc
gtagatgccce
atgattcttc
ctgcctecca
ggttttccte
gatttagctt
caaggctgta
gctctgtgtt
agaggctgag
tttttgttac
tcteecectg
gccagtggeg
ggggatgaac
gtcatgtgta
tgactcatgg
ccttcaggga
ggcttgtaga
ctctatcteg
ttgctgactg
aaagggtact
ttgtggtttt
tggacttcge
tgaactactg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
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gcttctacag
ggaagaaatg
agaggagctg
tccatggeca
gagctgactg
cagcaggagt
aaaacccatt
atagccctge
tgctacatct
aggtgttgca
aacattaagt
accctgecatg
gctaagatca
agcgagatgt
ggcaatgcta
ggcacggcect
atgctgacct
cccagaaaga
ggtgccagaa
ttggagaacg
gtgtacaaga
ggcagacaca
cacctggtga
aggtaggttt
tctttttgcet
tttagcccett
ggatctacgg
accgtgggga
acagcgacga
agttccatca
cgccagetgg
aataaatgat
tttttegege
tttccaggac
gggggtggag
agtcatagca
ccacggggag
ggggggagat
cccgectggg
acttatcatg
ccaggtttte
caaagacgtt
acattttaat
ccggggcaaa
tcatgtccac
aggagagcag
cgatgacggg
gggccaccte
ggcggtcecece
gtcegtegge
gctcggtgac
acgactgcga
ccagggtetce
ctgggcgett
ttcgceectge

ccagcagcetc
aggcaggcca
gattgaatca
ggggagtgaa
ccagtctgat
gcagggatga
ggttgaaccc
gcccagattg
cggggaacgdg
tgatgggaat
tcaatggaga
gctgcagett
ggggatgtaa
ctgtgaagca
gagtgagaca
ctctgaagca
gcgattcggg
agtggccagt
ggggcacctt
atgccttete
tcctgagata
ccaggatgca
tggcctgtac
tgagtagtgg
tttctgcaga
atttgacaac
tggatgggcg
gctegteget
gactggccte
tcgcecgagga
ccgecctgac
tcaataaaca
gcggtaggcece
ccggtagagg
gtagcaccac
ggggcgctgg
ccecttggtg
gatgtgcagt
gttcatgttg
caacttggaa
catgcactca
tctggggtca
gaatttgggg
gttccecctca
ctgcggggceg
gtttctcaac
ttgcagotgg
gttgagcatg
gcccagcgag
catgggcatc
gtgctctacg
ctgtagggca
agggtccgcg
gcaagggtge
gcgtecggcga

cgggtecttet
tggacgagaa
ggtatccagce
gagggagagdyg
gaatcggaag
gataggcctg
agatgaggat
caagtacata
ggcagaggtyg
gagagcagga
gaagtttaat
ctteggttte
gttttatggc
gtgtgtgttt
ctgctcettce
taatatggtg
ggtctgecat
gtttgagaat
ccagccgtac
cagggtgaac
cgatgagacc
accagtggcc
cgggaccgag
gcgtggcectaa
catcatgaac
ccgectgecyg
cccagtgett
cgacagcacce
gagctacatg
gaaactgctg
ccagcaggtg
cagattctga
ctggtccacc
tgggattgga
tgecatggect
gcgtggtgct
taggtgttgg
ttggcctgga
tgcaggacca
gggaatgegt
tccatgatga
gagacatcgt
cggagggtgc
cagatctgca
atgaaaaaaa
agctgggact
tagttcaagg
tectectgactt
aggagctctt
ttggcgaggd
gcatctcgat
cgagacgatg
tgagtgtggt
gcttgagact
gatagcagtt

tcgtctacac
ccecgaggagce
ctgtacccag
agcgatgggg
cgcccagagc
atgcaggata
tgggaggagyg
gtgaccaaga
gtcatcgata
gtgatgaata
ggggtgetgt
aacaacatgt
tgctggatgg
gagaaatgct
atggagacgg
aagggctgca
atcctgaaga
aacctgctga
cagtgcaact
ctgaacggca
aagtccaggg
ctggatgtga
ttcagctcca
ggtgagtata
gggaccggcyg
ggatgggccg
ccagcaaatt
gccgecagecy
cccagcagea
gccctgetgg
tcecgagetce
ttcaaacagc
tctcecgate
tgttgaggta
cgtgctctgg
ggatgatgtc
cgaagcggtt
tcttgaggtt
ccaggacggt
ggaagaattt
tggcgatggg
aattatgctc
cagattgggg
tctceccagge
cggtttecgg
tgcecgcaccce
acatgcagct
ggaggttttc
gcagggaagc
tctgecgagag
ccagcagact
ggcgtccage
ctcegtecacg
catcctgetg
gaccatgagc

-2

agacaaacat
ggcctggacc
agcttagcaa
gtaataccgg
gcecttacctg
aatatggcct
ctattaagaa
ccgtgaatat
ccctggacaa
tgaattccat
tcatggccaa
gcgecgaggt
gcgtggtegg
acctgggagt
gctgecttetg
cggatgagcg
acatccatgt
tcaagtgcca
ttagccagac
tctttgacat
tgcgegettyg
cagaggagct
gtggggagga
aaggcggtgt
gggccttcecga
gagttcgtca
cctcgaccat
cggcagccgce
gcagtagccc
cagagctgga
gcgagcaaca
aaagcatctt
attgagagtg
catgggcatg
ggtcgtgttg
cttaaggagg
gagctgggag
ggcaatgttg
gtagccegtg
ggagacgccc
ccecgtggget
ctgggtgaga
gacgatagtt
tttcatctcg
ggcgggggtyg
ggtcgggeeg
gccgtegtece
ccggacgagce
aaagtttttce
gagctcecagg
tcctegttte
gcggccagceyg
gtgaaggggt
gtgctgaaac
tcgtagttga

PCT/US2006/004213

ccatgttgga
ctcecgtcgga
ggtgctgaca
gatgatgacc
gtacgagcta
ggagcagata
gtatgccaag
cagacatgcc
ggccgectte
gatcttcatg
cagccacatg
ctggggagct
aagacccaag
ctctaccgag
cctggtgaag
catgtacaac
gacctcccac
tatgcacctg
caagctgcetg
ggatgtctcg
cgagtgcggyg
gagaccagac
cacagattag
cttacgaggg
aggggggctt
gaatgtgatg
gacctacgcg
agccgcecatyg
ctctgtgecce
agccctgagce
gcagcagcaa
tattatttat
cggtggattt
agcccgtece
tagatgatcc
agactgatgg
ggatgcatgc
ccgecccagat
cacttgggga
ttgtgcececge
gcggctttgg
tcatcataag
ccctecgggece
gaggggggga
atgagctgeg
tagatgaccc
cggaggaggyg
tcgccgagga
aggggcttga
cggtcccaga
gggggttagy
tcatgtccett
gggccccggyg
gggcacggte
gggcctegge

2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
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ggcgtggecc
ggattgcagg
teccgcagtgg
gtcaaaaacc
tctgtgteceg
cctgtectge
aaaggcgcegce
caccaggggyg
gaaggtgatt
aaagggggcg
ctgttggggt
ttctagaaac
ttcatccate
atagagggcg
ggcgcgctcece
ggggaagacyg
ggtgaccagg
tctgecegece
gtccgecateg
ggatgcatca
gaggggcgga
atacacatag
gatgctggcg
attggtgege
tgaggagatg
gcggatgaag
gtccatggceca
ctcccacage
gaatcctcga
gggacagcag
gtgcgtcagyg
gtcgtcgeag
aggcagagceg
ggtgatgcgg
gatctcgteg
gcctttgatg
tccgtgetge
gagctcgcgg
ggccatcttt
gcgtaagegce
catgaccagc
tacatcgtag
gatttecctge
gcgaaccgag
gggctgtacc
cggcectgge
gacggagagg
gagagcgaag
cgggggcagyg
atggtacttg
gctgegeggg
cccggceggea
cgctecgggceca
ttgacatcct
aaagacagtt

ttggcgcgga
gcgtagagcet
gcgcagacgg
agttttccce
cgctcggtga
agggacgtcc
gtccacgcca
tccacctttt
ggcttgtagg
ggtctgtgcet
aggtattccc
gaggaggatt
tggtcagaaa
ttggatagaa
ttggccgecga
gtggtgcget
tccacgetgg
ttgcgcgagce
atggtgaaga
tccaaggecca
ccccagggea
atgggctccg
cgcacgtagt
tggggctget
gtgggccgtt
tgcgcgtagyg
cagtagtcca
tcgcggttga
tcgteccgeac
cccttcteca
gcgaaggtgt
ccgeegtget
aaagtgacgt
aaagggcccg
aagccgttga
tgcggcaget
tcgagegecec
gccatgagggd
tcgggtgtga
acggcgagat
atgaagggga
gtgacaaaga
caccagttgg
cactcgtgct
tcatccacga
tggtggtttt
ctgacgagcc
acgagggcege
gttctgaggt
atttctacgg
gccacgaccg
gcggeggtte
ggtceceggatyg
ggatctgecy
caacagaatc

gcttgececett
tgggtgcgag
tctegeacte
cgttcttttt
caaacaggct
cgcggtecte
agacaaagga
ccaccgtgtg
tgtaggccac
cgtcctcact
tctctagagce
tgatgttggce
agacaatttt
gcttggcgat
tgtttagetg
cgtcgggeac
tggeccacctce
agaacggggg
tgcccggaca
tctgecactce
tgggatgegt
agaggatgcc
catacaactc
cggcgecggaa
ggaagatgtt
agtcttgcag
gcgtttegeg
gggcgtactce
ggtaagagcce
cggggagggc
ctctgaccat
cccagagetce
cattgaagag
ggacggaggc
tgttgtgecece
ttttgagcectc
actcctggag
tctggagcete
cgcagtagaa
cgcgagcgayg
cgagctgett
gccgeteegt
acgagtggct
gatgcttgta
gatacacagc
catgttcgece
cgcgcgggag
gcagttggga
tgacctcgta
gtgagttggt
tgcegeggtg
cggcccecgceyg
ctgcgececectg
cctetgegtg
aatctcggcg

ggaagagcgc
aaaaacggac
gacgagccag
gatgcgctte
gtcggtgtcce
ctcgtagaga
ggccacgtgce
cagacacatg
gtgaccgggg
ctcttecegeg
gggcatgacc
ctgcectgec
tttattgtca
ggatctcatg
gacatactcg
gatcctgacyg
gcegcgcagg
cagcacatca
gagttccttg
gcgggcggec
gagggcggag
gatgtaggtg
gtgcgagggg
gacgatctgg
aaagtgggcg
cttggcgacyg
gatgatgtca
ctecgteatce
cagcatgtag
gtaagcttga
gactttcaag
gaaatcggtg
aatcttgecect
tcggttgttg
gacgatgtag
ctcegtaggtyg
atgtgggttg
gtcgcgaaag
ggtgaggggy
ggcgaccagce
gccgaaggac
gcgaggatga
gttgatgtga
aaagcgtecg
gcgtcecttg
tgcgtgggac
ccaggteccag
gctgtccatyg
gaagcgggatg
ggccgtgtcece
cgcttttaga
ggcagggdcyg
agagcgctgg
aagaccacgg
tcattgacgg
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ccgcaggcgyg
tcgggggcga
gtgagctcgg
ttacctcgcg
ccgtagacgg
aactcggacc
gaggggtagce
tcceccectecet
gtcececegacyg
tcgctgtcca
tcggcecactca
gcgatgettt
agcttggtgg
gtctgatttt
cgcgcgacge
cgccagceccge
ggctegttgg
agcagatgcet
tcaaaataat
agcgctcget
gcgtacatgc
ggataacagc
gccaagaagg
cgaaagatgg
tgaggcaggc
agctcggcgg
taacccgecet
ttccagtact
aaatggttca
gcggecttge
aactggtact
cgcttctteg
gccecgecggcea
atgacctggg
agttccatga
aggtcctecgg
gcttgcatga
agacggaact
tccecgetece
teggggtcce
cccatccagg
gagccgattg
tgaaagtaga
cagtactcge
aggaggaact
tcaccctggg
atctcggege
gtgtcgcgga
agggcgtget
acgcattgca
agcggtgteg
gcagaggcac
cgtgecgecgac
gccecgtgac
cggcctgacyg
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gacagagaag
aggcgtccgce
gectgeteggyg
tcteccatgayg
acttgatggg
actctgagac
ggtcgttgte
ccgcatccaa
ggggggtata
cgagcgccag
ggttgtcagt
ttaggagact
caaaggagcce
tgtcacggtc
acttccatte
ggttatgcag
tccagcagag
cgtcaggggg
cgatttttga
cgtaggggtt
cgcagatgte
gceeccecgeyg
cggggccgag
cgtgcgagtt
ggaccgagtce
tgacgaggac
ctcectttett
cccggagcgyg
cggccttgta
ggagcgaggt
tgaaatccga
agagggggtt
tgaaattgcg
cggcgagecac
atcgcgggcg
ggcattgcag
aggaagccca
gctggecccac
agcgatccca
cggagaattt
tgtaggtttc
ggaagaactg
aatcccgecg
agcgctgeac
tcaggagtgg
gctectegag
ggcgggggcyg
gatccaggtc
tgagatgcag
tgagcccgta
cggacgegct
gtcggcgtgg
gacgcggcgyg
tttgaacctg
caggatctct

5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
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tgcacgtcgce
tcctggagat
cccattagcet
tccecegtegy
gtgaagacgg
tcggtgacga
gccteccagcec
cgggccgaga
acctcgeget
tcttctattt
accgggagac
gtgacggcgce
taatggggcg
ggtgtagggg
tctagccaat
gaattgcggt
aggaggacca
gcctggeect
tcactggcagg
agcgccaggt
tcctggaagt
cagttggecca
ctgagccgcg
tggtagccga
ggcgcgcececg
atccaggtga
atgttgcgca
cagtcattga
ctggcggaac
ggctggagcc
ccaggatacg
ccgaaaaccc
agtcgecggeca
atttaaagac
tttgccagat
ccgeggecgt
gcgaagggcet
agaaggacgt
aggagcccga
tggaccgcca
gceccgegey
agcaggagcy
aggaggtggc
cggacagcaa
aggcgttcag
tgatcaacat
tggcggegat
agacgccgta
cgctcaaggt
aggccgtgag
gccgggegcet
acctgcattg
atgaggatga
tgtttttaga
ccgtecggte

ccgagttgte
cgcecgeggec
gcgagaaggce
cgtegegegce
cgtagttgeg
agaagtacat
tttccatggce
ccgtgagetc
cgaaatcccecc
cttcctetgg
ggtcgacgaa
gaccccegtte
ggtcccegtt
acgtgagcgce
cgcagtcgcea
tgctgatgat
ggtcecttggg
gacaccggct
aggcggagtc
cggcgacgac
catccatgtc
tgagcgacca
agaaggcgcyg
ctaggaagtg
gggccaggte
tgcecggeggce
gcggcaggaa
cgctctagag
gcaaacgggt
gcgactaacg
gcggagagcce
cgccgggtag
gaacccggtt
ccacagccag
gcatcccgte
aacaggcgcc
ggcgagactg
gcgececcggeyg
ggagatgcgc
gcgegtgetg
cgegcacgtyg
caacttccaa
cctgggeectg
gcctectgacg
ggaggcgctg
cttgecagagc
caactactcg
cgtgcccata
gctgacgetg
cacgagccgg
ggtagggggc
gcagccgagce
ggaagaggag
tgtccecagca
tagcatcgga

ctggtaggcg
cgcgcgetece
gcccaggecyg
gcgecatgacc
caggcgctgg
gatccagegg
ctcgtagaaa
gtcttccagg
ggggacctcce
gggcggtggt
gcgctcgate
gcgaggacgce
gggcagcgat
gtcgagatcg
aggtaagctc
gtaattgaag
tececgettge
caggttcttg
ttccatgecgg
gcgeteggeg
gacgaagcgyg
gttgacggtc
cgagtcgaag
cggceggcggce
ctcgagcatyg
ggtggtggag
ataatccatg
gcaaaaacga
taggccgegt
tggtattggce
ctttttgecg
tggctecgcege
cgcggacggce
ccgacttcte
ctgcgccaaa
ggcgctagece
ggggcgeegt
tacgtgcctg
gactgcecggt
cgcgacgagg
gcggecggeca
aagagtttca
atgcacctgt
gcgcagetgt
ctgaacatcg
atcgtagtge
gtgctgagcecce
gacaaggagdgg
agcgacgacc
cggcgcgagce
gccgecggceg
cggcgegect
gaggatgcac
agccccggac
cgactgggag

atctcggaca
acggtggcgg
ctctegttece
acctgecgega
aagaggtagt
cgcaggggca
tccacggega
agccggatga
tcctettect
ggtggcgggd
atctcccecege
agcgtgaaga
agggcgctga
accggatcgg
aaacacgtag
taggcgtttt
tggatgcgga
tagtagtcat
gtgaccccga
aggatggect
tggtaggeccce
tgcaggccgg
acgtagtcgt
tggcggtaga
aggcggtggt
gcgcgcecggga
gtcggecacgg
aagcggttga
gtgtaccccy
actccegtcet
accgagtggg
ccgtagtetg
cgcggegage
cagttacggyg
tgcgtceccac
agccacagac
cccecggageyg
cgcagaacct
ttecgggcggg
atttcgagecce
acctggtgac
acaaccacgt
gggacctggc
tcctggtggt
ccgagccecga
aggagcgcag
tgggcaagtt
tgaagataga
tgggcgtgta
tgagcgaccg
gcgaggagtc
tggaggccge
ccgttgeggg
cccgecataa
gccgegatge
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tgaactgctc
cgaggtcatt
agacgcggcet
ggttgagctc
tgagggtggt
tctcgectgat
agttgaaaaa
gctcggegat
cttcttecat
cccgacgacyg
ggcggcgacyg
cgececgeeggt
cgatgcatct
agaatctttce
cagccctgtg
taaggcggcyg
gcecgetegge
gcatgagect
cgcccctgag
gttgcacgcecy
cggtgttgat
gttgcacgac
tgcaggtgcg
gcggccagceg
agccgtagag
actcgcggac
tctggececggt
gcgggctett
gttcgagtcc
cgacccgagc
gtcgctagac
gagaagcatc
gggacttggt
agcgagcccc
ccccccggcy
agagatggac
acacccccgce
gttcagggac
cagggagctg
gaacgagcag
ggcctacgag
gcgcacgetg
ggaggccatc
gcagcacagc
gggtcgetgg
cctgagccetg
ttacgcgcge
cagcttttac
tcgcaacgac
cgagctgatg
ctacttcgac
ctacggtcca
gtactgacge
gggcggcget
aacgcatcat
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gatctectcc
cgagatgcga
gtagaccacg
cacgtgccgce
ggcgatgtge
gtcgecgatg
ctgggegttg
ggtggcgege
gacgacctct
acggcgacgc
catggtttecyg
catctcecegy
tatcaattgc
gaggaaagcyg
gacgctgtta
gatggtggceg
catgccccag
ttcaatgtca
cggctgcacg
ggtgagggtg
ggtgtaggtg
ctcggagtac
cacgaggtac
ctgggtggec
gtagcgggac
gcggttccag
gagacgcgcyg
cctecegtage
cctcgaatca
ccgatagecceg
ttgaaagcgg
gccagggttg
caccccgecg
cttttttett
accaccgcga
ttggaagagg
gtgcagectge
cgcagcygggy
cgcgagggec
acggggatca
cagacggtga
atagcgcgcyg
gtgcagaacc
agggacaacg
ctgctggagc
gccgagaagg
aagatttaca
atgcgcatgg
cgcatccaca
ctgagcctge
atgggggcgg
gaggacttgg
ctcegtgatg
gcaaagccag
ggccctgacg

8640
8700
8760
8820
8880
8940
2000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
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acccgcaacce
gaggcggtgg
gcgetggegg
ctggagcgeg
acggacgtge
ctggtggege
gattacacca
gtgtaccagt
aacctgagtc
gaccggtcecga
gcgeectteca
ctgtaccgeg
agcgtgagcece
ttgctgacaa
aggatcctga
ccecagcgecyg
cggecgttca
tactttacaa
gagtacgaca
ttetecgeecga
agccecttte
gtgagccgge
ccgecgggtea
cgctggaaga
cacgaccgge
ttggacttgg
cggeggatgt
tgttagagat
tggcgecagge
gcagaaacag
tggtggacaa
tcctgaccac
taaattttga
tgcccaatgt
gaaagcatcc
ggtttgagtt
acaacgccat
atatcggagt
tggtgatgcc
gctgcggggt
aaccttttca
ctctectgga
aagctgcaaa
ctcaagaaaa
acagaagtta
cctataccta
acgtcacctg
tcacctteeg
ccttecgege
acacctcecet
ccgegececac
ttcecgetgeg
gcacctgtce
gcaccttcta
ctaggcccag

ccgagtectt
tcececteteg
agaacaaggc
tgggccgeta
gcgaggecgt
tgaacgcctt
actttatcag
cgggcccgga
aggctttcaa
cggtgagcag
ccgacagcgg
aggccatagg
gcgcgetggg
atagacagca
gatatgtgca
cgctggacat
tcaataagct
acgccatatt
tgcecegaccce
cctttcaaaa
ctagcttagg
cgcgettget
agaacgccat
cctacgctca
agcggggect
gcgggagcgg
tttgaatgca
gaggcgtgcg
gaccctggag
cattcgttac
caagtcggcg
ggtggtgcag
cgagcggtceg
gaacgagtac
caaagatgta
taccctgecece
cttggaaaac
caagtttgac
aggggtctac
ggacttcacc
agagggcttc
taccaaaaaa
gcaacaggga
agcagctgaa
caacctgatc
cggggacccc
cggcgcggag
ctctacccag
caagagcttt
cacccacgtc
catcaccacc
cagcagtatc
ctacgtctac
aaaaatgtct
caccatgtac

tagacaacag
gaccaacccc
catccgtcecee
caacagcacg
ggcgcagcgce
cctggegacyg
cgcgetgegg
ctacttttte
gaacctgcge
cttgctgacg
cagcgtgaac
ccaggcgcecag
gcagaacgac
gaagatcccg
gcagagcgta
gaccgcgcegce
gatggactac
gaacccgcac
caacgacggg
gcgccaggag
gagtttgcat
gggcgaggac
ggccaataac
ggaccatagg
ggtgtgggac
tggggccaac
aaataaaact
gtggtgtctt
gttecgtttg
teggagetgg
gacatcgcectt
aacaacgatt
cggtggggcyg
atgttcacca
gatgccagtg
gagggcaact
tacttgcaag
agcaggaatt
acctacgagg
gagagccgcc
agaatcatgt
tatctggata
gatggtgctg
aaggagctag
aaggacaccc
gagaaggdgg
caagtctact
caagtcagca
tacaacgacc
ttcaaccgcet
gtcagtgaaa
cgcggagtece
aaggccctgyg
attctcatct
ggaggagcca

ccgcaggceca
acgcacgaga
gacgaggccg
aacgtgcagt
gagcggttca
cagccggega
ctgatggtga
cagacaagcce
gggctgtggg
cccaactege
cgcaactcgt
gtggacgagc
accgacagtc
gcgcagtacg
gggctgttce
aacatggaac
ctgcaccgeg
tggctteege
ttcetgtgog
gcgeccgecga
agcttgccgg
gagtacctga
gggatagaga
gagcctgege
gacgaggact
ccgttegege
caccaaggcc
cctetectec
tgccteecgeg
ctcecgecagta
ccctgaacta
tcaccccege
gtgatctgaa
gcaagtttaa
atttaagcaa
tttccgagac
tggggcggca
tcagactggg
cctteccacce
tgagcaacct
atgaggatct
gcaagaagga
tcactagagg
tgatcgtacc
atgacaccct
tgcagtcegtg
ggtegetgec
actaccccgt
tcgeegtcta
tccececgacaa
acgtgcectge
agcgagtgac
gcatagtecge
cgcccagcaa
agaagcgctce
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acagactctc
aggtgctgge
ggctggtgta
ccaacctgga
agaacgaggyg
acgtgccgceg
ccgaggttce
ggcagggecet
gcgtgecaggce
ggctgctget
acctgggcecca
agaccttcca
tgagggccac
cactgtcgge
tgatgcagga
ctagcatgta
cggcggccat
cgeceggggtt
acgacgtgga
gcgagggcge
gctcggtgaa
acgactcget
gtctggtgga
ccgegecgeg
cggccgacga
atctgcagcece
atagecgtgeg
tccectegtac
gtatatggcet
cgacaccact
ccaaaacgac
cgaggccage
gaccattctg
ggcgegggtyg
ggatatctta
catgaccata
gaatggcgtyg
ctgggacccyg
ggacgtggtg
cctgggcatt
agaagggggt
acttgaggat
cgatacccac
aattgaaaag
gtaccgaage
gacgectgcte
ggacctcatg
ggtcggegec
ctceecagete
ccagatccte
tctcacagat
cgtcactgac
gcecgegegtg
taacaccggc
ccagcagcac
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ggccattctg
gatcgtgaac
caacgccctg
ccggetggtg
cctgggeteg
agggcaggac
ccagagcgag
gcagacggtg
gcececgtggge
gctgctgate
cctgectgacg
ggagatcacg
cctgaacttt
cgaggaggaa
gggtgccacc
cgccgccaac
gaacacggac
ctacacgggce
cagecgcggotg
ggtggggagg
cagcggcagyg
gctgcagecg
caaactgaac
gcgacagcge
tagcagegtg
cagactgggg
ttctcttect
gagagcgtga
cctacggagg
cgegtgtact
cacagcaact
acgcagacga
cacaccaaca
atggtggcta
gagtataagt
gacctgatga
ctggagagcg
gtgaccaagc
ctactgccgg
cgcaagaagce
aacatcccceg
gctgccaagg
ctcactgtag
gatgagagca
tggtacctgt
accaccccgg
caagaccccg
gagctcatgce
atccgcaget
tgecgececge
cacgggacgc
gcccgtegee
ctctecagte
tggggtctta
ccegtecgeg

11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
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tccgeggtca
ccgcecegtgeg
acacccceccege
actatgccag
ccatgecgege
tgcgageege
ccgecegeecge
gggtgcgcga
gatctaatge
gatgctccag
caagcgggtt
cgcteccgegg
cacggeggtyg
cgaggtgtac
ctacgggaag
cacgccgage
gagccgceggg
caagcgcegg
caaggtgcgce
gatccccacce
ccectggete
gccteccagyg
tcetteccate
cccagccgcece
gcgecgegta
cagcatcctt
ctgecgecatce
agecggcctga
ccegegetea
gcgetgeagy
cctggtcectg
cggcacgcgg
cgecttcaat
ctatgggaac
ccagaacttc
catcgcgaac
ggtggtggag
cgacgcggag
ggccggeatyg
cacccttgac
ggeccectecg
gcagagcacyg
ctattgagag
agagaacgcg
gccgggcagyg
gacacgtact
gtgaccacgg
accacgtact
atggccagcea
tactcgggea
actgacaaag
ttcggagtag
gatgaaaata
cctcaagtag
aaaaaggaaa

cttecgeget
caccaccgtce
ccectecacce
acgcaagagc
cgececgggcet
gcgeccgegece
tgcegeggec
ctcegtcacg
ttgtgtecte
gtcgtegece
aaaaaaaagg
cggcgegtaa
gtgttcacgce
ggcgacgacg
cggtecgegeyg
ctgaagcccg
gtcaagcgcg
cgcgtggagyg
cccatcaage
gacatggatg
ccagcctcecca
aggcgaagat
atcccgacgce
aaacgccgec
accacgcgec
taatccgtgt
ccgtcecccgaa
accgecegecyg
tceccataat
cgtecgecageyg
tatattttta
ccgttecatgg
tggagcagtyg
aaggcctgga
cagcagaagg
caggeccgtge
atggaagatg
gagacgatcc
cccaccacge
ctgectcececac
gtggcgaccg
ctgcacagta
aggaaagagg
cgaagatggc
acgcctecgga
tcagectggg
accggtcecca
cgtacaaggc
cgtactttga
cggcttacaa
aacggcaaaa
cagccagggg
acgaggatgg
gagaggaaaa
ccaaaatgaa

ccectggggag
gacgacgtca
gtggacgecgg
cggcggcgac
ctgctgcgcec
gccactgcac
atctctagca
ggcgtgegcg
cccecgcaage
cggagattta
atgaggtgga
attggaaggyg
ccggcgagcyg
acatcctgga
aagaggagct
tgaccctgea
agggcgagayg
acgtgctgga
aggtggegece
tcgacaaaaa
ccgetaccgt
ggggcgccge
cgggctaccyg
gcecgecactge
ggggccgete
gctgtgatac
ttaccgagga
gcggcgggcec
cgcecgecggec
ccgttgatgt
gaatggaaga
gcacctggaa
tctggagegy
atagtagcac
tggtggacgg
agcgcgagat
caactcEtcc
tgcaggtgga
gcatcatcge
cacccacgcec
ccgtgegeceg
tcgtgggect
acactaaagg
cacccecteg
gtacctgagc
caacaagttt
gcgtctgacyg
gcgettecact
catccgegge
cagtttggce
tggtggacaa
agggcttcat
tgaagaagag
ctggcaagat
accatgctat

cttacaagceg
tcgacteggt
tcatcgacag
ggatcgeccag
gcgccagacg
ccceegeagg
tgaccagacc
tgccecgtgeg
gacgatgtca
cggacccceeg
cgagggggca
gcgcagggtyg
gtccteggte
ccaggcggcg
gatctcgetg
gcaggtgctg
catgtacceg
caccgtgaaa
gggcctggge
accctcgacce
ctccactttt
cagccggcetyg
cggcacccegg
cacccgecge
gctegttetg
tgttgcagag
agatcccgec
atgcgcaggce
atcggcacga
gcgaataaag
catcaatttt
cgagatcggc
gcttaaaaat
ggggcagttg
gctggecteg
aaacagccgce
gccgcccaaa
cgagccgecec
gcecgetggec
cgctecaccg
cgtecccgece
gggagtgaaa
gagagcttaa
atgatgccgce
ccgggtetgg
aggaacccca
ctgcgetteg
ctggccgtgg
gtcctggacce
cccaagggcg
ccacccacta
attactgata
atatatgcag
actgatgttt
ggctcttttg
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ggggcgeact
ggtcgcegac
cgtggtggece
gcgccaccgg
cacgggecgce
caggactcgce
caggcgcgga
cacccgtect
aagcgcaaaa
gaccagaaac
gtagagtttg
cagcgegtgt
aggagcaagc
gagcgggcgg
ccgetggacyg
cceccaggcgg
accatgcaga
atggatgtgg
gtgcagaccg
agcatcgagg
accgeccgceca
atgcccaact
tactacgcca
cgtetggecce
cccaccgtge
agatggctct
gcaggagagyg
gcctgagtgg
tececcgggeat
cctetttaga
gcgtecectgg
accagccagce
ttcggetega
ttaagggaaa
ggcattaacg
ctggacccge
ggcgagaagc
tcgtacgagg
acgggtgtaa
aaggcagctce
cgccgecagy
agtctgaagc
cttgtatgtg
agtgggcgta
tgcagtttge
cggtggeccec
tgccegtgga
gcgacaaccyg
gcggtcccag
cecceccaactce
caaaagatgt
aaggactaca
acaaaacttt
tctatggegg
ccagacctac
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gccaccgeceg
gcgegeaact
gacgcgcgceg
agcacgcccyg
cgggccatga
agacgagcgyg
aacgtgtact
cctegtecct
tcaaggagga
cccgcaaaat
tgcgcgagtt
tgcggeccgg
gtagctatga
gcgagttege
aaagcaacce
tgectgctgece
tcatggtgec
agcccgaggt
tggacattca
tgcagaccga
cggctaccga
acgtgttgca
gccgcaggcey
ccgeecgegt
gctaccaccce
cacttgcecge
catggcaggc
cgggtttctg
agcttccgtt
ctctgacaca
ctcecgeggea
tgaacggggy
cgctecggac
agctcaaaga
gggtggtgga
ggececgeccac
ggccgcggec
aggccgtcaa
tgaaacccge
cggttgtgca
cccagaactg
gcecgeegatg
ccttaccgee
catgcacatc
ccgecgecace
gacccatgat
tcgecgaggac
ggtgctagac
cttcaaaccc
cagtcagtgyg
tacaaaaaca
aataggagaa
ccagccagaa
cagagcgcett
caatgaaaaa

15240
15300
15360
15420
15480
15540
15600
15660
15720
15780
15840
15900
15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920
16980
17040
17100
17160
17220.
17280
17340
17400
17460
17520
17580
17640
17700
17760
17820
17880
17940
18000
18060
18120
18180
18240
18300
18360
18420
18480
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ggaggtcaag
acattagctt
gttgtcatgt
cctggcaagg
cccaactaca
aacatgggtg
agaaacaccyg
tttagcatgt
cacggtgttg
accgcatatc
ggcgaagttyg
cttcaggcca
tcctacaagt
atgaacggcc
tggtcgetgg
cgctaccget
caaaagttct
aacttccgeca
gacggcgcect
cacaacaccg
aacgactacc
cccatcteca
aagaccaagg
tcecattecect
atgttcgact
gagatcaagc
gactggttcc
cctgagggtt
caggtggtcg
aacaactcgg
gccaacttcce
ttcctctgcg
gccctecaccyg
accttcgagg
gacgtggtca
ccettecteeg
cggccatcgt
tcecctggett
agaccggagyg
tgttcgaccc
aggccatget
agtccaccca
tcttgecatge
tgctgacggg
gcaaccagga
gcgeecgecat
aaacagcact
gttctegege
gggaagccac
gctccacatg
atcgcagttg
gaacaccatc
cttgtcaagg
caggaagggc
cccecgegecey

ctaaattttt
tctttgatect
acactgaaaa
aagatacaag
ttggtttecag
tgctggectag
agctgtctta
ggaattctge
aagatgagct
aaggtgttaa
cttctcagaa
acctgtggaa
acacgccggce
gcgtggtgge
accccatgga
ccatgcettcet
ttgccatcaa
aggatgtcaa
ccgtecgett
cctccaccct
tctecggececge
tccectegeg
aaactcccte
acctcgacgyg
cctecggtecag
gcagcgtecga
tcgtccagat
acaaggaccyg
atgagatcaa
gcttcaccgg
cctacceget
acagggtcat
acctgggtca
tggaccccat
gagtgcacca
ccggaaacgc
gcgcgacctyg
cctecgeecgge
cgtgcactgg
ctttgggttce
gcgeccgecage
gaccgtgcag
cttcgtgceac
ggtgcccaac
ggagctctac
cgaacacgcce
tttattttac
tcgtegttgt
ttgaactcgg
cgccggetcea
ggaccggtgce
agactggggt
tccteggegt
acgctctgag
cgctgcatat

aaatggcgaa
taaacaaaat
tgtgtatctg
ctcecgetget
ggacaacttt
tcaggcctct
tcagctettyg
ggtggacagc
tccaaattat
atatgaaaac
tcagatcgee
gagttttctg
caacatcacg
accctegetg
caacgtcaac
gggcaacggc
gaacctgcectce
catgatcctg
cgacagcgte
tgaagccatg
caacatgctc
caactgggcce
ccteggeteg
aaccttctac
ctggcccggce
cggggagggc
gctctcteat
catgtactcc
ctacaaggac
ctacctcgeca
catcggeccag
gtggcgecatc
gaacatgctc
ggatgagccce
gccgcaccge
caccacataa
ggctgecgggce
gacaagctgg
ctcgectteg
tcggaccgece
gcccectggect
gggcccgact
tggceccgacce
ggcatgctac
cgettecteg
accgcttttg
atgcactgga
gcgccgeget
ggatcaccag
tctgecaggge
tctgcgegeg
acttcacact
tgctcaggcecce
gcttgtggtt
tcgggtagag

aacggtcaac
gacactggaa
gaaaccccag
aaccttacac
gtggggctca
cagttgaatg
ctagattctc
tatgatccag
tgcttcceccecac
ggagctggca
aagggtaatc
tactcgaacg
ctgcccacca
gtggatgcct
cccttecaacce
cgetacgtge
ctgcttcececg
caaagttccce
aacctctatg
ctgcgcaacyg
tacccaatcc
gcecttecgeg
ggtttcgacc
ctcaaccaca
aacgaccggce
tacaacgtgg
tacaacattg
ttcttecegea
tacaaggccg
cccaccatge
acagccgtgc
cccttectceca
tacgccaact
accctecctcet
ggcgtcatcg
gcatgagcgg
cctacttttt
cctgecgecat
gctggaaccce
ggctcaagca
cctegececga
ccgecgectg
gacccatgga
aatcgccaca
cgecgecactce
acaaaatgaa
gtatatgcaa
ggggagggcc
tttgggaacc
gcccagcecatg
cgagttgcgg
ggccagcacg
aaacggggtc
acactcgcag
ggccttgaca
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cttctaaaga
ctactcaaaa
acacccatgt
aacagtccat
tgtattacaa
ctgtggttga
tgggtgacag
atgtcaggat
tggatggatc
atggaagctg
tgtatgccat
tggcgctgta
acaccaacac
atgtcaacat
accaccgcaa
ccttccacat
gttcctacac
tcggcaacga
ccaccttctt
acaccaacga
cggccaaggc
gctggagttt
cctactttgt
ccttcaagaa
tgctcacgcec
cccaatgcaa
gctaccaggg
acttccagcc
tcaccctgece
gtcaggggca
cctecgtecac
gcaacttcat
cggcccacgce
atcttctectt
aggccgtcta
ctccagecgaa
gggaacccac
cgtcaacacg
gcgetegege
gatttacagc
ccgectgtete
cggacttttce
cgggaacccec
ggtgctgcecece
ccecttacttt
acaactgcgt
gttatttaaa
acgttgcggt
ggaatctcgg
tcecggggcgg
tacacggggt
ctcttgtegg
atcttgcaca
tgaatgggca
aaggccgaga
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tcaagatatt
ccagccagat
ggtgtacaaa
gcccaacagg
cagcactggc
cttgcaagac
aaccagatac
cattgagaat
tggcagcaat
gaaagtagat
ggagataaac
tctaccagac
ctacgagtac
cggtgceccge
cgegggtetyg
ccaagtgccc
ctacgagtgy
cctgegegte
cccecatggeg
ccagtccttce
caccaacgtg
cacccggcecte
ctactcggge
ggtctccatce
gaacgagttc
catgactaag
cttctacgtg
catgagcagg
cttccagecac
gccatacccce
ccagaaaaag
gtccatgggce
gctcgacatg
cgaagttttc
cctgcgecacyg
cgagagctcg
gacaagcgct
gccggccgcyg
acctgctaca
ttcgagtacg
agcctcgagce
tgttgcatgt
accatgaact
accctcegge
cgatcccacce
gtatctcaat
agtcgaaggg
actggtactt
ggaaggtctc
agatcttgaa
tgcagcactg
tgatctgatc
gctggecggcec
ttagcatcat
tctgtttgaa

18540
18600
18660
18720
18780
18840
18900
18960
19020
19080
19140
19200
19260
19320
19380
19440
19500
19560
19620
19680
19740
19800
19860
19920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640
20700
20760
20820
20880
20940
21000
21060
21120
21180
21240
21300
21360
21420
21480
21540
21600
21660
21720
21780
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agcttgectog
gttattcecg
cacgctcegt
gegetgteeg
cgttccatge
gcatccggtyg
caacaggcga
gcgggectcece
catgagcttg
catggtatcc
gttcaggaca
cagaaccgga
ttcgtectgog
gctgtccacg
gcgcttggtg
cgccgaccecyg
actgcecgececg
ggaggaggac
gccggetegt
ggagaccgac
acacctgcag
cctcagegtce
ccccaaacgce
ctttgecggtce
cgtctectge
gcgcatacct
ggacgagacyg
cgecectggta
gctcacccac
ggatcagett
ggacgcccgg
ccaggectttg
cgaatgcatg
gcactacact
gaccaacctg
ccactctacc
tctatgecac
cctgaaggag
cgagcgcacce
gctgaaaggc
cattctcgag
ccegetgage
ggctaactac
cgagtgccac
gctecctgage
cgectcecgetg
cgaagactac
ggatctcacg
aaaatccecgce
gggcgaggtyg
tggaggagat
cagaggagga
caccatccge
ctcgtagatg
ggagggccca

gcecttggete
caaccggcat
ccccageggt
ttctecgetgg
agacacttga
cactcccagt
cccatgacgg
tcgttcatcce
taagcatcgce
atgcccttet
ccgggggteg
ggctggctga
tctacctttg
gggaccacgt
ggcagaggag
tggcceceggg
gccattgttt
ttaaccaccc
ctagaacccc
gctgggeteg
cgccagtccce
gaggagctgt
cagcccaacg
cccgaggece
cgcgccaacce
gatatcgett
cgcgcggcega
gagttggaag
ttcgectacce
atcatgccecc
ccecgtggtea
gaacagcggc
cgccgettet
ttcagacacg
gtctectgcee
ctgaagggcg
acatggcaag
ctggacaagc
gtcgeetecgyg
gggctgecceg
cgctcgggta
taccgcgagt
atctcctace
tgcecgcectgea
gagacccagg
aaactcacgc
cacgcccatg
gcctgegtceca
caagagtttc
ctcaacccgg
ggaagaagaa
agaattggaa
gcecggcagece
ggatcgagtg
caaagccgcg

cctcecgctgaa
cctgecacgea
tctgggtcac
tcacatccat
gctggectte
tcttatgege
tgctaaaggce
aggtctggca
gcaggcecget
cccaggacga
cgggctcgac
atcccactcce
tcacatgctt
ccteecteega
gtggcggega
gcggagtgge
cctaggggaa
acgagcaacc
cacaggatga
agcatggcta
tcatcctecyg
gtcgggecta
gcacctgcga
ttgcecaccta
gcacccgcge
ccctggaaga
acgctctgaa
gcgacaacgc
ccgecegttaa
acatcgaggce
gcgacgagat
gcaagctgat
tctgcgacce
gtttcgtecag
tggggatcct
aggcacggcg
cagccatggg
ttcttgctag
acctggccga
acttcatgag
tcetgeecge
gtcececegee
actcggacgt
acctgtgctc
tcatcggtac
cggggttgtg
agataaagtt
tcacccaggg
ttctgaaaaa
gtcteecccea
tgggacagcc
gaggtggaag
ccggcggtea
aagggtgacg
atcatcgect

aaacagcccyg
gcagcgcgcyg
cttggccttg
ctccaccacg
cacctcggtg
gatcccgetg
tttctgggtg
catcttctgg
gtcgacgcgyg
gaccagaggc
gatgcgtttt
cacgatcacg
ggtctttctg
agacccggag
ggggctccte
ctctegetee
gatggaggag
caaaatcgag
acaggagcac
cctgggagga
ggacgcectg
cgagctcaac
gcccaacccy
tcacatcttt
cgacgcgctce
ggtgcccaag
agaaacagca
caggctggtce
cctceecgece
catcgatgag
gctecgecgege
gctggeccgta
cgagaccctg
gcaagcctge
gcatgagaac
ggactatgtc
cgtgtggcag
aaaccttaaa
gatcgttttc
ccagagcatg
cacctgcaac
gctgtggagce
gatcgaggac
cccgeaccgce
cttcgagctg
gacttcecgeg
cttcgaggac
cgcegatecte
gggtagaggg
gcatgccgag
aggcagagga
aggagcaggc
cggatacaac
gtaagcacga
gcttgcaaga
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cagctcttcc
tcatggctgg
ctgggttget
tggtctttgt
cagccgtgat
tggctgaaga
gtgaaggtca
aagatctcgg
tagcgttceca
agactcaggg
ccgtecttge
gegtettecet
gcttgettcet
cccacceget
tcectgcteeg
atgaaccggc
cagccgcecgta
caggacctgg
gagcaagacg
gaggaggatg
gccgaccgga
ctcttectege
cgtctcaact
ttcaagaacc
ctcgetetgg
atcttcgaag
gaggaagagg
gtgctcaage
aaggtcatgc
acccaagagc
tggcteggga
gtcctggtca
cgcaaggtcg
aagatctcca
cgcctgggge
cgcgactgceg
cagtgtctcg
aagttgtgga
ccecgagcgcec
ttgcaaaact
gectteccecet
cactgctacc
gtgagcggcg
tcectggtet
caaggtccgg
tacctgecgceca
caatcgegte
gcccaattge
gtctacctgg
gaagaagcag
ggacgaatgg
aacagagcag
ctecegetecg
gcggcagggce
ctgcgggggy
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cgctgaactg
tcagttgcac
ccttecagege
ggatcatcac
cccacagggc
tgtaaccttg
gttgcagacc
tctgectcetgg
tcagcacgtt
ggttgcgcac
cttccttcaa
ggggcatctc
tttttggagg
gatactttcg
gcggatageg
gcacgtcctg
agcaggagca
gcttcgaaga
caggccagga
tgctgctgaa
gcgaaacccc
cgecgegtgece
tctatccegt
aaaagatccc
ggcccggcegce
ggctcggtcg
gtcacactag
gcagcgtcga
gtcgcatcat
agcgccccga
cccgcgaccce
ccctegaget
aggagaccct
acgtggagct
agacagtgcet
tctttetctt
aggacgagaa
cgggcttcecga
tgaggcatac
accgcacttt
ccgactttgt
tcttgcaget
aggggctget
gcaaccccca
agaagtccac
aatttgtacc
cgcagcacge
atgccatcca
acccccagac
gagccgctag
gaggaggaga
ccegtegececg
gtcaagcctc
taccgatcat
aacatcgcett

21840
21900
21960
22020
22080
22140
22200
22260
22320
22380
22440
22500
22560
22620
22680
22740
22800
22860
22920
22980
23040
23100
23160
23220
23280
23340
23400
23460
23520
23580
23640
23700
23760
23820
23880
23940
24000
24060
24120
24180
24240
24300
24360
24420
24480
24540
24600
24660
24720
24780
24840
24900
24960
25020
25080
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tcgeecgecyg
actaccgtca
aggatcgegg
ctttatgcca
tctctgeget
actctcgaag
ggcgecgecca
cccacccectt
gactactcca
ggggtccgta
agggcaaagc
ccgactaccg
gtccagctgg
ctgatgatcc
ctgcgaccgg
caggcctacc
ctccagttcg
ggcctctacc
tacgactgaa
tgcecgeecgece
gaggagcacce
tctcacctgyg
accacctaca
actctttgtg
tcatcaaatc
gccacacaag
ctgctecgaac
gaaaagggca
cggaccttge
agaaactaac
ctctctgaca
cctgggtggg
tatctgctgg
tcecectgattyg
aatgagagga
acattcaaga
cagaactaca
atttttgaag
cctaccaagg
tcaggtctgce
gaggagaadgg
cagtgtcgtg
tagtgtagat
gtggggtgga
aagtcacaga
agactacttt
accccctaaa
ggggcaaaac
tggcacgttg
acagaacctc
caaatacaac
cgctggacag
tagtgatttg
aatcaaaaca
actttccagt

ctacctgectce
ccttcacage
cgaacgagcc
tttttcagca
cgctcacccyg
acgccgaggc
cccggaaaaa
acatgtggag
cccgecatgaa
accatcgaaa
tcaaccecgeyg
tactacttcc
ccggeggege
gaggcagagyg
acggagtgtt
tgaccttgca
tggaggagtt
cggacgagtt
tgtcccatgg
tgcgcectgcett
ccaacggccce
tcaggttctt
ccgtctactyg
gtgagtttaa
cacaagacca
aagtacgtca
gacggtgttc
aagctaattc
ttccacagtt
cttctttctg
gaggggggta
tgcatagcgg
gtcagacatt
ggggtttact
acgactgctc
ataagaccat
cggtcactat
tcatgtgtga
agaacatggt
tggtaggggc
aaaaattgcet
ctgectctcetce
tggggaaaaa
agaaacatac
tgtaatgtcce
gggtttaaaa
ccctecacte
ctaacattag
tgtgagggca
acgttactgt
attgatagag
aagaaaattg
ggacaaagac
ggagaaaatc
ggaaacaata

ttccaccgeg
taagaaaaag
ctcgaccacce
gagtcgaggt
cagttgcecttg
tctgttccac
aggcgggaat
ctatcagcece
ctggctcagt
ccagatattg
taattggccc
gcgtgacgceca
ttcceggtge
cacacagctc
ccaactagcc
gagcagctcet
tgtgececteg
cataccgaac
tgactcggcet
cgcecegggag
tgcacacgga
cacccagcaa
catctgtecct
taaaagctga
tcaacttcac
cctggtttta
ttcttccaaa
ttcatcgece
tcactttggt
atactaacac
gtcatattga
tgctatatta
gtggggagga
ggcctgecac
tgtagtgatc
gggaaatgta
ccatggtagce
tatcacactg
tgggttttet
tctagtgtgg
ataaatcttt
ttttagttat
atcttacatt
aacaactgtg
agaacataac
atgataacag
ggaaacctct
tggggeetge
aaaaaatttt
ttgttaatat
agcagtatga
ggaaaggaca
aatccagacc
gaacccttgt
atgttcttaa

gggtgaacat
caagtaagag
agggagctga
cagcagcaag
taccacaaaa
aagtactgcg
tacctcatcg
cagatgggcc
gcecggceccect
ttggagcagyg
tccaccetgg
ctggccgaag
ccgeteecgec
aacgacgagt
ggagccggga
tcggagectce
gtctacttca
ttcgacgcag
gagctcgete
agctgcggac
gtacggatca
ccecttectgg
accccaaagt
actaagaacc
ctttgaggaa
ccagaacact
caatctcacc
tattgtagaa
gaacgttacc
tcctaaaacc
agcggtcggg
ccttecttge
accatgaagg
gaacagccac
aaatgcgagce
tgggtgggat
gatggaaatc
catgtggcta
ttggcttttyg
ttecectgaage
ttctcttege
taatgtggaa
agagggtcct
catagggaat
tttactgttt
cggtatgaaa
ttctectceea
aaacattcca
gcacaaagaa
gacacacaac
ggtttctatt
gaaaaaggagd
aaagaaaaaa
tggtccacct
gttgtgtaat
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ccecccgeaac
gagtcgcegg
ggaaccggat
agctcaaagt
acgaagatca
cgctcactct
ccaccatgag
tggccgeggg
cgatgatcte
cggcggtcac
tgtatcagga
tcegecatgac
cacaatcggg
tggtgagcectce
gatcatcctt
gctcecggagg
accccttcecte
tgagagaagc
ggttgaggca
tcatctactt
ccgtagaggg
tcgagecggga
tgcatgagaa
tactttggaa
caggtgaact
actctagcag
agtggactaa
ggaacttacc
ggcagcagca
ggaggtgagc
tatttgattt
tgggtcgaaa
ggctettget
gatgtaacat
accagtgtce
tctggcaacc
acactttcgg
gacttcatgg
tgatcatggce
gcaagcccag
agaaccatga
tgtgccgatc
aaagaaacac
caaaccaaac
gtaaatacta
cattataaag
cactatgtaa
gttacttgge
ttaaatcaca
ggaccatatt
attagtttgt
gaaaagacaa
gatattgttg
ggaaaagttg
ggcgacaagt
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gtgttgecatt
aggaggcctyg
cttccccact
aaaaaatcgg
gctgcagcge
taaagactaa
caaggagatt
cgecctceccececag
acgggtcaac
atccacgccce
aatccccggg
taactcaggt
tataaaaacc
ttcgatcggt
cactcccaac
catcggaacc
gggatcgcca
ggtggacggc
tctggaccac
tgagctgceccce
caccgccgag
ccggggcgec
tttttgetgt
tceccttgteg
ttacctgcaa
tagccaacac
ctttctcagt
agtgtcagag
cagtcgcectece
tctgggttcce
taggggtggt
tcagggtatt
gattatcctt
caccacaggc
tctcaacatt
aggagatgag
tttcaaattc
cttgtggccece
ctgtgcaatg
gtacggaaat
atactttgac
ctattctagt
cagttgaatg
ataaagagct
gttttaatgg
tcacagttat
acgcaactat
ttagtgaata
cctgtaacga
ttggctttga
ttaaagttgg
aaccaaactc
aagaggtcca
attggattaa
atattaaaca

25140
25200
25260
25320
25380
25440
25500
25560
25620
25680
25740
25800
25860
25920
25980
26040
26100
26160
26220
26280
26340
26400
26460
26520
26580
26640
26700
26760
26820
26880
26940
27000
27060
27120
27180
27240
27300
27360
27420
27480
27540
27600
27660
27720
27780
27840
27900
27960
28020
28080
28140
28200
28260
28320
28380
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cacatgtgat
ttatggttct
agttaataaa
aacagatgac
tgatcaagaa
cttcataact
atacaataat
ttcagaacca
gcagcaccta
ctagatggac
ggatggatga
cttagtattt
agttataatg
attgagcctc
cctaccactg
actcatacta
ctaagaggga
actgcaaatt
cagccttact
cttgtggttc
tacaggccag
ctettetett
ctcttctgtce
tgtctecggge
agcattgtct
aattatctcc
atctgaccat
gtaaatttgc
cctattactt
tgatctaccc
aaagcagttc
ccectgattea
acataaccgg
gagcagcgca
ctcgatgceca
aagatcacct
cagcagaagc
tcgggcgaga
ctcctcaaga
cagaaaccaa
tcaataaaga
acctcggtac
cacaccttga
tgtcaaagag
ggaatcagaa
tcececeectgg
tctcactcaa
atactaaggc
catttaaggt
ctaaagaaaa
gaataggtac
gtgggttatc
gcaccctttg
caaagctaac
ttgttgttac

ggtcaaaatt
agcaatgatg
actaaatcta
agtgctcaca
tcaaaaattc
ataatcattg
atggtagacc
tgaaggcttt
aaccagaagt
catttaacaa
atatttgtaa
ttgctttecaa
gattagatgg
caaccactag
tacccactac
cacagctaga
atgaaagtac
taacttcget
caggtttgga
ttctgtactt
taatcgggga
tttcagtatg
tcttcaacat
ccttcececac
gcctggtegt
accacagtcc
gcagactctg
ggacatatgg
ggtgattgtg
ctgttttgat
actagcctcc
gtacttagaa
cggcgatgac
tcectgcaact
tcaacatcca
acgagctcgt
agaagttcac
ccagcggctg
ccetttgecgg
tcaaacccce
tcacttactt
cctcectecea
aagggatgtc
gcteegggtyg
tatcccectte
ggtcctgtca
ggtgggaggg
acccttgcaa
agagaataac
cacaagtctt
tggatcaagt
atttgatgaa
gacaacacct
cttagcactt
gggcaaatat

taacattaat
gctcaagtca
tgcttaagcecc
aaattgcttt
catctgctac
tcattctgtg
cactactcag
cacagcttge
atatacacaa
taacacatgg
atggtcagac
cattagttca
ttatgaaaaa
agcacccacc
acatccaacc
cacaacagtg
tactgatcag
tgcttggact
tattcaaatt
tgtctgcectge
acctcagcecct
gtgatcagcc
ctgcgetgec
ctacctcctce
caccttectg
cgaatacagg
ctgatactgc
aatttcttag
ggtgtagtca
ctcggctgga
acgccgcecac
gagcccecte
tgaccaccac
gcgegteecgt
ccagtgcaag
gtccaacgge
ctgcatggtg
catccactgce
acttcgcgac
ttccccatca
gaaatctgaa
gctctggtac
aaattcctgg
gaagatgact
ctcactccece
ctcaaactgg
ggactcactg
gttgcaaatyg
aaacttggaa
cctagtctag
gcacatggag
aaaggagact
gatccttectce
acaaaatgtg
gctattataa

taatgtgact
ttacaaagtt

atacactaca

gcagcaggaa
tgtggcaatc
ctacatctgc
cttctcttac
gttctgatta
gttaatgtca
acaagatatc
ccatcataca
ggtaaatata
cttgaagtta
acagttagga
accacagtca
cagaatacta
acagaggcta
aatgaaaccg
acttttctgg
aaagccagag
ctccaagtgg
atgattccta
ttcgecggceg
tttgcecectge
cagctcatcg
gacaagaacg
tatccctect
actgttatca
tggtctgcecte
actctgttga
ccacaccgcece
cccggecccece
ctggacctcg
cagcagcagg
aagggcatct
aaacagcatc
ggcgtcaacc
tcctgcgaaa
ctccteccca
ccccaaataa
agtatgtctc
tccagtcccce
tccacaattt
tcaaccccgt
cctttgtcte
ctgatccaat
tagaacaaca
acaacaaatt
ttaaagctgg
ttggaacact
gaactattga
tagtagettg
caaattgcaa
gtagtcaaat
gtgacacagt

-10-

agaatttatg
accatctatg
aaaagaacta
aataatgggc
gtggtgggag
tgccgecaage
tgagactcag
gcataattac
ctaggggtgg
atgatgatgg
catgtcatag
aagttcaaag
aaatgtttaa
caactaagga
gtacaactat
ctttactgat
cctcaagtgce
gagtatcatt
ttgtctgtgg
agaaatctag
aagggggtct
ggttcttect
tctegecacge
tcacctgcac
actggtgcectyg
tagccagaat
ctceectgee
agagaaaatg
ctgcactttc
ggcattcaca
tcececcgecaga
ttccactgtt
agatggacgg
agcgggecgce
tctgectggt
gcctcaccta
ccatagtcat
gcceccgagtg
tgaactgatt
caatcattgg
tggtgtagtt
ggcgggcggc
tcattgtett
ctacccctat
ctcecgatgga
cgccatcegec
gtctggaaaa
ggagctatct
ccatggttta
tgtagtttta
tgtaagactt
ggacaaaaaa
agttgaaaca
tttggccact
caacccaaag
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acggaactta
aattacacaa
cagtgaatgc
aaacagaaaa
tgattgcggg
gtecccaggge
tcactttcat
acttagttta
gaatgctaca
gagaaaaaac
taatggaagc
ttacactaac
tctaacagta
aacaacacag
tgagaccact
tgaattttta
cttcagcagt
gatgcatggce
gatctttatt
taggcccatc
aaggaatctt
atttaacatc
ctcgcececcgac
ctgecgtctge
cgcgcgttac
cttaaggctc
cttgctgact
gatatgecctt
tttgctatca
tacacactag
aatcagttcc
agctactttc
ccaggccetcece
caaggagctc
caaacaggca
tgagatgccc
cacccagcag
catctactcc
gattaaagcc
aaataatcat
gttcagcagc
gaacttcctce
ccctetecaga
ggctacgcgc
ttccaaaact
aatgggaatg
ctgagtgtgg
tatgatgatc
gcagttgtaa
actggaaaag
ggtgaaggag
aatgatacac
gcaagagact
gtatctttac
cagttctcta

28440
28500
28560
28620
28680
28740
28800
28860
28920
28980
29040
29100
29160
29220
29280
29340
29400
29460
29520
29580
29640
29700
29760
29820
29880
29940
30000
30060
30120
30180
30240
30300
30360
30420
30480
30540
30600
30660
30720
30780
30840
30900
30960
31020
31080
31140
31200
31260
31320
31380
31440
31500
31560
31620
31680
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ttaagttact
attggaacta
ttatgccaag
aaaaagtgag
atcaaccagg
ctattacatt
cttecttttac
gaaaattttce
ccagcccatt
ttctgattag
aaacggggat
cagtccaagg
ggatgggtct
ggctgetgea
gcatcagtct
agtaagtgca
caaagctcat
tcaggtgect
tgttcacaat
tcctgaacca
aacagtggca
ccagggtagce
gggtcaggat
atggtaatcc
gggggtgttyg
tgcggtatgg
ctcttgecgta
ctecteegte
cgaaggttct
cceceteatea
ctatcattca
gtcgcgecagce
gtggaaacag
cagcagaggc
ctgctccteca
gcecttgaatt
ccacagcgcce
tgctccacaa
ctgagctege
gccaagtcag
ccataattag
ccttccaaga
aagtcctcta
cgctcaagca
ggtggctatt
gcectegegy
tcttcteeeg
caaggccata
caatatcacc
gctageccect
ttcagccata
agcagcgact
atgaccaaag
gaaaacactt
cacgttacgt

gtttaatgac
tagaagcaac
cacaacagct
tcaaggtaaa
atttattgtt
tgattttgga
tttctcatat
atgtatcttt
tcacagtgta
tgcgggaact
cggtgattga
tcacagtctg
gtgcctetee
gatgggatcg
cctggtgegt
gcacataatc
gttggggatg
gccectecatg
ctggeggtac
cacggeccage
atgcaggatc
ggggcacagg
catatcccag
acggacagaa
ttcagtcagt
atgatggcegg
ccttgtogta
cgtecttteg
ggagaagtte
catcagccag
gagggggcygg
aatataaaat
acagccaaat
tccacacgta
atcatcatat
atcgctacaa
cccteccacct
cctgcagegt
gtctcagtgt
agccagggcet
cccccaaaaa
ggtgagtgat
aataagtcac
tggttagtag
ctcactgaag
acatacaaaa
gcaaatatca
aatctgccecct
ccatgecggag
tcctggacgg
gctcagcecg
gactacccac
gtctaaaaac
ccgegttgte
cacttctgce

aagggtgttt
aataacaaca
tatcctaage
aataaaattg
gttaaattta
tggggtaagyg
atcgctcaag
attgattttt
aacaattctc
ggatttagtg
gatgaagccg
gtggaatgag
atcagcgcecec
ggatcgcaag
cgggcacage
accatgttat
atggaaccca
aacacactgc
caggggaagc
agggtgcctc
cagcgctegt
cacactgaca
gggactggaa
cttacattat
gaggccctgg
agcgaggtecg
cttctgcececag
ctgetgeege
ctctgecatcect
gactctgtag
tggcaggatt
tcaggtcacyg
caaaaattat
catccagaaa
tacagtcctg
actgttggtg
tcataagcag
gttcaaaaca
tagctgtaaa
aagcgttgga
ctgcatgctg
aaagcgaggt
tagggcecceca
agatgagagt
gaaaaatcac
atcggtecegt
catcggactg
gatatccagt
gaatgtggaa
gagcgatccc
cttaccagta
tgacccagct
cccgccaaaa
acttcctegt
cttacatgtg

tgttaagtga
taggcactcc
caaccaacaa
taagcaatat
atcaggaaac
tgtataagga
aatgaaagac
acaccagcac
tcagcacggg
tctataatcc
tcctectgaaa
aagaacgcac
tcaacagtct
tctectetgac
acctcatcct
tcagcagccc
cgtgaccatce
ccatatacat
gctggttgaa
ccgcecggea
acccgctcac
tacatctttt
actcttggag
gatattcagc
tctectecte
attgtteccte
cagaaagtgyg
tcagtcatcc
gatgaaacaa
gccatcccca
ggaagaacca
gaggtggcac
gcgattctca
caacagcaca
aaccatcccce
taagtccact
gcagaccttc
acaagattca
aagtcactca
ctggcaagcg
gaataagctc
aggtgctctt
gggaccacaa
ctgaaaaaca
tctectecage
gtggttaaag
ggttagtatg
aggaaccagc
agattcgggg
tccagggcta
gacagagagc
ccctatttaa
aaaaacacac
atcgattteg
gctcegecgt
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ctcaaatctt
ttataaagag
caccagcaca
ttatcttgga
tgatgccaat
tcctatacca
caataaacgt
gggtagtcag
tggcecttaaa
acacagtttc
agtcttccaa
agattcatac
ctgeccgecgg
tatgatcccce
gatctcgete
ataattcagg
ataccaaatg
gatctctttyg
catgcacccg
ctgcagggag
catctgaget
taaaattttt
cagggtaaag
atgatcacaa
agatcgtggt
ggtgctcatt
ccecgggaaca
aactgaagta
aaagcccgte
tccagttaat
ttattttttt
ctctectecte
aggtgctcta
ttaaaagcgyg
aggtaatttt
ccacacatgt
ataatagcaa
atgagtttct
agtcctegge
tgagggagta
tctttgtgte
taatcatagc
tgtggtagct
gaaagcatge
agcagggttce
agcagcacag
ccecctaggeat
acgctcactc
caaaagaaga
tctatgaaag
acagcagtac
aggcacctta
acgcccectggg
tgactcaact
agggecgceccat
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gatgggacat
gctgttggtt
gatccggata
ggagaggtat
tgtgcatact
tatgatacct
gtttttecatt
tcteccacca
taggggaatg
ctggcgagec
gcgggecteca
tcggaaaaca
ggcteggtge
acagccttca
atgttctcac
gtgctccage
cggecagtata
ggcatgttte
taaatgactc
cceggggacyg
ctcaccaagt
atttecctctg
ccagcagcac
tcgggecagca
aaacgggccce
gtagtgcacc
gcagataccc
catccattec
catgcgaatt
gctgecettgt
actccaaacg
cactgttttyg
ctgtggette
gcccgecate
cgtttttecca
tgaaaagctc
cagatctgge
gcecctetgece
cactacagat
tcttagaget
accggtgatt
agtaatggaa
gacaccgcgce
actaaaccag
ccactgggtg
agagatcatg
ggtagtcatt
tgaggtgaag
tatatctatt
catacagaga
aagcgccaac
cactgacgta
tgtttttcge
tccgggttee
cttgceccacg

31740
31800
31860
31920
31980
32040
32100
32160
32220
32280
32340
32400
32460
32520
32580
32640
32700
32760
32820
32880
32940
33000
33060
33120
33180
33240
33300
33360
33420
33480
33540
33600
33660
33720
33780
33840
33900
33960
34020
34080
34140
34200
34260
34320
34380
34440
34500
34560
34620
34680
34740
34800
34860
34920
34980
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tccaaaatgg cttcecatgtce agaccacgcc tececgegecga cegttgacge cgtgegtegt 35040
gacgtcagta acggctcttc caacagccaa tcagcgtcgg ccccgeccca aattcaaaag 35100
ctcatttgca tattaacttt tgtttacttt gtggggtata ttattgatga tg 35152

<210> 2
<211> 33359
<212> DNA

<213> Artificial Seqguence

<220>
<223>

<400> 2

aaaccatcaa
atttggggcg
cacggccgac
acgtataaaa
atatgaggta
tgaggaagtg
gagagacttt
cgtcegtgte
ttttgagtag
gcttttetge
cttatttgac
cggtggatgg
ggagctcgte
cgagactggce
tcatcgcecga
tggccgecect
gattcaataa
cgcgeggtag
gacccggtag
gaggtagcac
gcaggggcgc
gagccccttg
gatgatgtgc
ggggttecatg
atgcaacttg
ttecatgcac
gtttctgggg
aatgaatttg
aaagttccce
cacctgcggg
caggtttctc
gggttgcagyg
ctcgttgage
ccecgeccage
ggccatggge
gacgtgectcet
cgactgtagg
ctcagggtecce
cttgcaaggg
tgcgegtegg
cccttggege
agggcgtaga

taatataccc
tggccgacge
ggtcgcegeg
aagcggactt
attctgggcg
aaaagtgaaa
gaccgattac
aaagtceggt
tgggcgtgge
agacatcatg
aacccgecetg
gcgcccagtg
gctecgacage
ctcgagctac
ggagaaactg
gacccagcag
acacagattc
gcecectggtec
aggtgggatt
cactgcatgg
tgggcgtggt
gtgtaggtgt
agtttggect
ttgtgcagga
gaagggaatg
tcatccatga
tcagagacat
gggcggaggyg
tcacagatct
gcgatgaaaa
aacagctggg
tggtagttca
atgtctctga
gagaggagct
atcttggcga
acggcatctc
gcacgagacyg
gcgtgagtgt
tgcgcttgag
cgagatagca
ggagcttgee
gcttgggtge

PAd36DEIDE4Ad50r£6

cacaaagtaa
tgattggacg
gaggcgtgge
tagacccgga
gatgcaagtg
aataccgggc
gtgggggttt
gtttatgtca
taaggtgagt
aacgggaccyg
ccgggatggg
cttcecagcaa
accgccgeag
atgcccagceca
ctggecctge
gtgtccgagce
tgattcaaac
acctctececceg
ggatgttgag
cctegtgete
gctggatgat
tggcgaageg
ggatcttgag
ccaccaggac
cgtggaagaa
tgatggcgat
cgtaattatg
tgccagattg
gcatctccca
aaacggttte
acttgccgeca
aggacatgca
cttggaggtt
cttgcaggga
gggtctgcga
gatccagcag
atgggcgtcecce
ggtctecegte
actcatectg
gttgaccatg
cttggaagag
gagaaaaacg

acaaaagtta
agaagtggtg
ctagtccgga
aacggccgat
aaattaggcc
ccgcccaggg
cgattgcggt
cagcggccgce
ataaaggcgg
gcggggectt
ccggagtteg
attcctcgac
ccgcggeage
gcagcagtag
tggcagagcet
tccgecgagcea
agcaaagcat
atcattgaga
gtacatgggce
tggggtegtyg
gtccttaagg
gttgagctgg
gttggcaatg
ggtgtagccecce
tttggagacg
gggccegtgy
ctectgggtg
ggggacgata
ggctttcatce
Cggggcagggy
cceggteggy
getgecegteg
ttcececggacy
agcaaagttt
gaggagctce
acttecctegt
agcgceggeca
acggtgaagg
ctggtgctga
agctcgtagt
cgcececcgecagg
gactcggggy
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atatgcaaat
atgcaaatga
agcaagtcge
tttcecgegg
attttggcge
cggaatattt
gttttttteg
atttaaatgg
tgtcttacga
cgaagagggyg
tcagaatgtg
catgacctac
cgcagccgec
ccectetgtg
ggaagcccty
acagcagcag
ctttattatt
gtgcggtgga
atgagcccgt
ttgtagatga
aggagactga
gagggatgca
ttgccgecca
gtgcacttgg
ccettgtgee
gctgeggett
agatcatcat
gttececectegg
teggaggggg
gtgatgagct
ccgtagatga
tcececggagga
agctecgecga
ttcaggggct
aggcggtccce
ttcgggggtt
gcgtecatgtc
ggtgggcccc
aacgggcacg
tgagggcctce
cgggacagag
cgaaggcegtce

gagcttttga
cgtcacgacg
ggggctgatg
tcacgeecgg
gaaaactgaa
accgagggcce
cgaatttccg
cgcgcectagg
gggtcttttt
ctttttagee
atgggatcta
gcgaccgtygg
atgacagcga
cccagtteca
agccgeccage
caaaataaat
tatttttteg
ttttttecag
cececgggggtyg
tcecagtcata
tggccacggyg
tgcgggggga
gatcccgect
ggaacttatc
cgcecccaggtt
tggcaaagac
aagacatttt
gcccecggggce
ggatcatgtc
gcgaggagag
ccecegatgac
ggggggccac
ggaggcggtc
tgagtccgtce
agagctcggt
gggacgactg
cttecagggt
gggctgggcyg
gtcttegece
ggcggegtgg
aagggattgc
cgctcecgecag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520




WO 2006/086357

tgggcgcaga
accagttttc
ccgegetegg
tgcagggacg
cgcgtecacg
gggtccacct
attggettgt
gcgggtetgt
ggtaggtatt
aacgaggadgg
atctggtcag
gcgttggata
tecttggecg
acggtggtge
aggtccacge
cccttgegeg
tcgatggtga
tcatccaagg
ggaccccagg
tagatggget
gcgegcacgt
cgctggggcet
atggtgggcc
aagtgcgcgt
gcacagtagt
agctcgeggt
cgatcgtceyg
cagcccttcet
agggcgaagg
cagccgcecgt
gcgaaagtga
cggaaagggc
tcgaagccgt
atgtgcggca
tgctcgageg
cgggccatga
ttttecgggtyg
cgcacggcga
agcatgaagg
taggtgacaa
tgccaccagt
gagcactcgt
acctcatcca
ggctggtggt
aggctgacga
aagacgaggg
agggttctga
ttgatttcta
ggggccacga
gcagcggcgg
gcaggtcccg
cctggatctg
gttcaacaga
cgcccgagtt
gatcgccgeg

cggtctcgea
ccecegttett
tgacaaacag
tcecegeggtce
ccaagacaaa
tttccaccgt
aggtgtaggc
gctecgtecte
ccctetetag
atttgatgtt
aaaagacaat
gaagcttggce
cgatgtttag
gctegteggg
tggtggccac
agcagaacgg
agatgccecgg
ccatctgceca
gcatgggatg
ccgagaggat
agtcatacaa
gctcggegeg
gttggaagat
aggagtcttg
ccagegttte
tgagggcgta
cacggtaaga
ccacggggag
tgtctctgac
gctceccagag
cgtcattgaa
ccgggacgga
tgatgttgtg
gctttttgag
cccactectg
gggtctggag
tgacgcagta
gatcgcgagce
ggacgagctg
agagccgctce
tggacgagtg
gctgatgctt
cgagatacac
tttcatgtte
gccecgegegg
cgcgecagttg
ggttgacctc
cgggtgagtt
ccgtgecgeg
ttcecggeccece
gtgctgegece
ccgectetge
atcaatctcg
gtcectggtag
gccecgegege

ctcgacgage
tttgatgcge
gctgtcggtg
ctcctegtag
ggaggccacyg
gtgcagacac
cacgtgaccg
actctcttcc
agcgggeatg
ggcctgeect
ttttttattg
gatggatctc
ctggacatac
cacgatcctg
ctcgecegege
gggcagcaca
acagagttcc
ctcgecgggcg
cgtgagggcg
gccgatgtag
ctegtgegag
gaagacgatc
gttaaagtgg
cagcttggeg
gcggatgatg
ctecectegtea
gcccagecatg
ggcgtaagcet
catgactttc
ctcgaaatcg
gagaatcttg
ggcteggtty
cccgacgatg
ctectcegtag
gagatgtggg
ctcgtegega
gaaggtgagg
gagggcgacc
cttgecgaag
cgtgcgagga
gctgttgatg
gtaaaagcgt
agcgcegtecc
gectgegtgyg
gagccaggte
ggagctgtce
gtagaagcgg
ggtggeegtg
gtgcgetttt
gcgggcaggyg
ctgagagcgc
gtgaagacca
gcgtcattga
gcgatctcecgg
tccacggtgg

caggtgagct
ttecttaccte
tccecgtaga
agaaactcgg
tgcgaggggt
atgtcccect
ggggtccceg
gcgtcgetgt
acctcggcac
gccgegatge
tcaagcttgg
atggtctgat
tcgecgegega
acgcgccagce
aggggctegt
tcaagcagat
ttgtcaaaat
gccagegete
gaggcgtaca
gtgggataac
ggggccaaga
tggcgaaaga
gcgtgaggca
acgagctcgg
tcataacccg
tccttecagt
tagaaatggt
tgagcggect
aagaactggt
gtgcgettcet
cctgcecgeg
ttgatgacct
tagagttcca
gtgaggtcct
ttggcttgea
aagagacgga
gggtcccget
agctcggggt
gaccccatcc
tgagagccga
tgatgaaagt
ccgecagtact
ttgaggagga
gactcaccct
cagatctcgg
atggtgtcgce
gtgagggcgt
tccacgcecatt
agaagcggtyg
gcggcagagyg
tggecgtgegce
cgggcccecgt
cggcggectg
acatgaactg
cggcgaggtce
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cgggctgete
gcgtctecat
cggacttgat
accactctga
agcggtegtt
ccteegeate
acgggggggt
ccacgagcgce
tcaggttgtc
tttttaggag
tggcaaagga
ttttgtecacg
cgcacttcca
cgcggttatg
tggtccagca
gctegtcagg
aatcgatttt
gctegtaggg
tgccgecagat
agcgceccece
aggcggggcce
tggcgtgega
ggcggaccga
cggtgacgag
cctetecettt
actcccggag
tcacggectt
tgcggagcega
acttgaaatc
tcgagagggg
gcatgaaatt
gggcggcgag
tgaatcgcgg
cggggcattg
tgaaggaagc
actgctggec
cccagecgatce
ccccggagaa
aggtgtaggt
ttgggaagaa
agaaatcccg
cgcagegetg
acttcaggag
ggggcetccte
cgcggcgggyg
ggagatccag
gcttgagatg
gcatgagecce
tcgeggacge
cacgtcggcg
gacgacgcgd
gactttgaac
acgcaggatc
ctcgatctcce
attcgagatg
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ggggtcaaaa
gagtctgtgt
gggcctgtce
gacaaaggcg
gtccaccagg
caagaaggtg
ataaaagggg
cagctgttgg
agtttctaga
actttcatcc
gccatagagg
gtcggegege
ttcggggaag
cagggtgacc
gagtctgceecyg
ggggtccgca
tgaggatgca
gttgaggggc
gtcatacaca
gcggatgectyg
gagattggtg
gtttgaggag
gtcgcggatg
gacgtccatg
cttcteccac
cgggaatcct
gtagggacag
gogtgtgegtce
cgagtcegteg
gttaggcaga
gcgggtgatyg
cacgatctcg
gcggectttg
cagtcegtge
ccagagctcg
cacggccatc
ccagcgtaag
tttcatgacc
ttctacatcg
ctggatttcc
ccggcgaacc
cacgggctgt
tggcggcccet
gaggacggag
gcggagageyg
gtcecgggggc
cagatggtac
gtagctgcge
gctecceggeg
tggcgectegy
cggttgacat
ctgaaagaca
tecttgecacgt
tecctecctgga
cgacccatta

2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
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gctgcgagaa
cggcgtecgeg
cggcegtagtt
cgaagaagta
gcetttecat
agaccgtgag
gctcgaaatc
tttettecte
gacggtcgac
cgcgaccccg
gcgggteccee
gggacgtgag
aatcgcagte
ggttgctgat
ccaggtcectt
cctgacaccg
cggaggcgga
ggtcggcgac
agtcatccat
ccatgagcga
gcgagaaggc
cgactaggaa
ccggggccag
tgatgcecgge
gcagcggcecag
tgacgctcta
aacgcaaacg
gcecgegacta
acggcggaga
ccecegecggg
gcagaacccg
gacccacagc
gatgcatccc
cgtaacaggc
gctggcgaga
cgtgcgcecg
cgaggagatg
ccagcgegtyg
gcgcgegeac
gcgcaacttce
ggcecctgggc
caagcctctyg
cagggaggcyg
catcttgcag
gatcaactac
gtacgtgccc
ggtgctgacg
gagcacgagce
gctggtaggg
ttggcageccg
tgaggaagag
agatgtccca
gtctagecatce
accccgagte
tggtccccetce

ggcgcccagyg
cgcgegeatg
gcgcaggcgce
catgatccag
ggcctcegtag
ctegtcettec
ccecggggacce
tgggggcggt
gaagcgcteg
ttcgecgagga
gttgggcagce
cgcgtcecgaga
gcaaggtaag
gatgtaattg
gggtcceget
gctcaggttc
gtcttceatg
gacgcgectcyg
gtcgacgaag
ccagttgacg
gcgcecgagteyg
gtgcggeggce
gtcctecgage
ggcggtggtyg
gaaataatcc
gaggcaaaaa
ggttaggccyg
acgtggtatt
geectttttg
tagtggctceg
gttcgcggac
cagccgactt
gtecctgegece
gccggegeta
ctgggggcge
gcgtacgtgce
cgecgactgece
ctgcgcgacyg
gtggcggcgg
caaaagagtt
ctgatgcacc
acggcgcage
ctgctgaaca
agcatcgtag
tcggtgctga
atagacaagg
ctgagcgacyg
cggcggegceyg
ggcgcecgcecyg
agccggegeyg
gaggaggatg
gcaagccccg
ggacgactgg
ctttagacaa
tcggaccaac

ccgetetegt
accacctgcg
tggaagaggt
cggcgcaggg
aaatccacgg
aggagccgga
tecteetett
ggtggtggcg
atcatctccc
cgcagcgtga
gatagggcgce
tcgaccggat
ctcaaacacg
aagtaggcgt
tgctggatgce
ttgtagtagt
cgggtgaccce
gcgaggatgg
cggtggtagg
gtctgcaggc
aagacgtagt
ggctggeggt
atgaggcggt
gaggcgcgeg
atggtcggca
cgaaageggt
cgtgtgtacc
ggcactcccg
ccgaccgagt
cgccecgtagt
ggccgcggeg
ctccagttac
aaatgcgtcc
gccagccaca
cgtcccececgga
ctgcgcagaa
ggtttegggce
aggatttcga
ccaacctggt
tcaacaacca
tgtgggacct
tgttcetggt
tcgecgagec
tgcaggageyg
gcectgggecaa
aggtgaagat
acctgggcgt
agctgagcga
gcggcgagga
ccttggaggce
cacccgttge
gaccccgeca
gaggccgcecga
cagccgcagyg
cccacgcacyg

tccagacgcg
cgaggttgag
agttgagggt
gcatctceget
cgaagttgaa
tgagctcgge
cctecttette
gggcccgacg
cgcggcggcyg
agacgccgec
tgacgatgca
cggagaatct
tagcagcccet
ttttaaggcg
ggagcegcete
catgcatgag
cgacgccect
cctgttgeac
ccecggtgtt
cgggttgcecac
cgttgcaggt
agagcggceca
ggtagccgta
ggaactcgcg
cggtctggcee
tgagcgggct
ccggttcocgag
tctcgacccg
ggggtcgceta
ctggagaagc
agcgggactt
gggagcgagc
caccccececceg
gacagagatg
gcgacacccc
cctgttecagg
gggcagggag
gccgaacgag
gacggcctac
cgtgcgecacyg
ggcggaggcec
ggtgcagcac
cgagggtcge
cagcctgage
gttttacgcg
agacagcttt
gtatcgcaac
ccgcecgagcetg
gtcctactte
cgectacggt
ggggtactga
taagggcggce
tgcaacgcat
ccaacagact
agaaggtgcet
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gctgtagacc
ctccacgtge
ggtggcgatg
gatgtcgeecg
aaactgggcg
gatggtggceg
catgacgacc
acgacggega
acgcatggtt
ggtcatctcec
tcttatcaat
ttcgaggaaa
gtggacgctg
gcggatggtyg
ggccatgecc
cctttecaatg
gagcggcetge
gcgggtgagg
gatggtgtag
gacctcggag
gcgcacgagyg
gcgetgggtyg
gaggtagcgg
gacgcggttc
ggtgagacgc
cttecteegt
tcecectegaa
agcccgatag
gacttgaaag
atcgccaggg
ggtcaccccg
ccectttttt
gcgaccaccyg
gacttggaag
cgcgtgecage
gaccgcagceg
ctgcgecgagyg
cagacgggga
gagcagacgg
ctgatagcgce
atcgtgcaga
agcagggaca
tggctgctgg
ctggccgaga
cgcaagattt
tacatgcgca
gaccgcatcc
atgctgagcc
gacatggggg
ccagaggact
cgcctecegtg
gctgcaaagce
catggccetg
ctcggecatt
ggcgatcgtg
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acgtcccegt
cgcgtgaaga
tgctcggtga
atggcctcceca
ttgcgggeceg
cgcacctege
tcttecttcta
cgcaccggga
tcggtgacgg
cggtaatggg

‘tgcggtgtag

gcgtctagee
ttagaattgc
gcgaggagga
caggcctgge
tcatcactgg
acgagcgcca
gtgtectgga
gtgcagttgg
tacctgagcce
tactggtage
gcecggegege
gacatccagg
cagatgttgc
gcgcagtcat
agcctggegyg
tcaggctgga
ccgccaggat
cggccgaaaa
ttgagtcgcg
ccgatttaaa
ctttttgcca
cgaccgegge
agggcgaagy
tgcagaagga
gggaggagcc
gcectggaccg
tcagccecgce
tgaagcagga
gcgaggaggt
acccggacag
acgaggcgtt
agctgatcaa
aggtggeggc
acaagacgcc
tggcgctceaa
acaaggccgt
tgcgecegggce
cggacctgca
tggatgagga
atgtgttttt
cagccgteceg
acgacccgca
ctggaggcgg
aacgcgctgg

5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
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cggagaacaa
gcgtgggeceyg
tgcgecgaggce
cgctgaacge
ccaactttat
agtegggecc
gtcaggettt
cgacggtgag
tcaccgacag
gcgaggccat
gcegegeget
caaatagaca
tgagatatgt
cecgegetgga
tcatcaataa
caaacgccat
acatgccega
cgacctttca
ttcectagett
ggccgegcett
tcaagaacgc
agacctacgc
ggcagcgggyg
tgggcgggag
tgttttgaat
gatgaggcgt
ggcgaccctg
cagcattcgt
caacaagtcg
cacggtggty
tgacgagcgg
tgtgaacgag
tcccaaagat
gtttaccctyg
catcttggaa
agtcaagttt
gccaggggte
ggtggactte
tcaagagggc
ggataccaaa
aaagcaacag
aaaagcagct
ttacaacctyg
ctacggggac
ctgcggegey
ccgcetctace
cgccaagagc
cctcacccac
caccatcacc
gcgcagcagt
tccctacgte
ctaaaaaatg
cagcaccatg
tcactteege
gcgecaccace

ggccatccgt
ctacaacagc
cgtggecgeag
cttcctggeyg
cagcgcgetg
ggactacttt
caagaacctg
cagcttgetg
cggcagegtyg
aggccaggcy
ggggcagaac
gcagaagatc
gcagcagagc
catgaccgeyg
gctgatggac
attgaacccg
cceccaacgac
aaagcgccag
agggagtttg
gctgggcgag
catggccaat
tcaggac%ft
cctggtgtygg
cggtggggcc
gcaaaataaa
geggtggtgt
gaggttcegt
tactcggage
gcggacatcy
cagaacaacg
tegeggtagg
tacatgttca
gtagatgcca
cccgagggea
aactacttgce
gacagcagga
tacacctacg
accgagagcece
ttcagaatca
aaatatctgg
ggagatggtg
gaaaaggagc
atcaaggaca
cccgagaagyg
gagcaagtct
cagcaagtca
ttttacaacg
gtcttcaacc
accgtcagtg
atccgecggag
tacaaggccc
tctattctca
tacggaggag
gctcectggg
gtcgacgacg

cccgacgagg
acgaacgtgc
cgcgageggt
acgcagccgyg
cggctgatgg
ttccagacaa
cgcgggcetgt
acgcccaact
aaccgcaact
caggtggacg
gacaccgaca
ccggegeagt
gtagggctgt
cgcaacatgg
tacctgcacc
cactggctte
gggttcctgt
gaggcgccge
catagcttgc
gacgagtacc
aacgggatag
agggagcctg
gacgacgagyg
aacccgtteg
actcaccaag
cttcctetece
ttgtgcctece
tggctccgea
cttccctgaa
atttcacccc
gcggtgatct
ccagcaagtt
gtgatttaag
acttttececga
aagtggggcg
atttcagact
aggccttcecca
gccetgagecaa
tgtatgagga
atagcaagaa
ctgtcactag
tagtgatcgt
cccatgacac
gggtgcagte
actggtcget
gcaactaccce
acctcgeegt
gcttcececcga
aaaacgtgcc
tccagcgagt
tgggcatagt
tctecgeccag
ccaagaagcg
gagcttacaa
tcatecgacte

ccgggetggt
agtccaacct
tcaagaacga
cgaacgtgec
tgaccgaggt
gceggecaggy
ggggcgtgea
cgcggctget
cgtacctggg
agcagacctt
gtctgagggce
acgcactgtc
tcctgatgeca
aacctagcat
gcgcggceggce
cgccgecggy
gggacgacgt
cgagcgaggg
cgggcteggt
tgaacgactc
agagtctggt
cgcecgegee
actcggccga
cgcatctgea
gccatagegt
tecctececteg
geggtatatg
gtacgacacc
ctaccaaaac
cgccgaggcece
gaagaccatt
taaggcgcgg
caaggatatc
gaccatgacc
gcagaatggce
gggctgggac
ceccggacgtyg
cctectgggce
tctagaaggg
ggaacttgag
aggcgatacc
accaattgaa
cctgtaccga
gtggacgetg
gcecggaccete
cgtggtegge
ctactcccag
caaccagatc
tgctctcaca
gaccgtecact
cgecgecgege
caataacacc
ctcccagecag
gcgggggcge
ggtggtcgece
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gtacaacgcc
ggaccggctg
gggcctggge
gcgagggcag
tceccagage
cctgcagacg
ggcgecegtg
gctgctgetg
ccacctgetg
ccaggagatc
caccctgaac
ggccgaggag
ggagggtgee
gtacgececgece
catgaacacg
gttctacacg
ggacagcgeg
cgcggtgggg
gaacagcggce
gctgetgecayg
ggacaaactg
gcggegacag
cgatagcagc
gcccagactg
gcgttetett
tacgagagcg
gctcctacgyg
actecgegtgt
gaccacagca
agcacgcaga
ctgcacacca
gtgatggtgg
ttagagtata
atagacctga
gtgctggaga
ccggtgacca
gtgctactge
attcgcaaga
ggtaacatcc
gatgctgecca
cacctcactg
aaggatgaga
agctggtacc
ctcaccaccc
atgcaagacc
gccgagctea
ctcatecegea
ctctgeecgee
gatcacggga
gacgccegte
gtgctctcca
ggctggggte
cacccegtece
actgccaccg
gacgcgcgea
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ctgctggage
gtgacggacg
tcgetggtgg
gacgattaca
gaggtgtacc
gtgaacctga
ggcgaccggt
atcgcgeccect
acgctgtacc
acgagcgtga
tttttgctga
gaaaggatcc
acccecageg
aaccggcecgt
gactacttta
ggcgagtacg
gtgttctecge
aggagcccect
agggtgagcc
ccgecgegayg
aaccgctgga
cgccacgace
gtgttggact
gggcggcgga
ccttgttaga
tgatggcgea
agggcagaaa
acttggtgga
acttcctgac
cgataaattt
acatgcccaa
ctagaaagca
agtggtttga
tgaacaacgc
gcgatatcgg
agctggtgat
cgggctgegg
agcaaccttt
cegetctect
aggaagctgce
tagctcaaga
gcaacagaag
tgtcctatac
cggacgtcac
cegtcacctt
tgccetteeg
gctacaccte
cgeccegegee
cgettecget
gcecgcacctg
gtcgcacctt
ttactaggcce
gcgteegegy
ccgecgeegt
actacacccc

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
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cgcccectee
Cagacgcaag
cgccgeccgg
cgcgecgecge
cgctgececgeg
cgactccgte
tgcttgtgte
caggtcgtecg
gttaaaaaaa
cggcggcgcg
gtggtgttca
tacggcgacyg
aagcggtcge
agcctgaagc
ggggtcaagc
cggegegtag
cgeccccecatcea
accgacatgg
ctccecagect
aggaggcgaa
atcatcececga
gccaaacgcec
gtaaccacgc
ctttaatceg
tceccegtecece
tgaaccgecg
tcatceccat
aggcgtcgea
ctgtatattt
cggeccgttca
aattggagca
aacaaggcct
ttccagcaga
aaccaggcceyg
gagatggaag
gaggagacga
atgcccacca
gacctgecete
ccggtggega
acgctgcaca
gagaggaaag
gcgcgaagat
aggacgcctc
acttcagcct
cggaccggte
actcgtacaa
gcacgtactt
gcacggctta
aagaacgdgca
tagcagccag
ataacgagga
taggagagga
aaaccaaaat
aagctaaatt
ctttectttga

accgtggacg
agccggeggce
gctctgetge
gcecgecactg
gccatctcta
acgggcgtge
ctceeceegea
cccecggagat
aggatgaggt
taaattggaa
cgccecggega
acgacatcct
gcgaagagga
ccgtgacccet
gcgagggcga
aggacgtgct
agcaggtggc
atgtcgacaa
ccaccgctac
gatggggcgc
cgcecgggeta
gccgecgeac
gceggggecy
tgtgctgtga
gaattaccga
ccggeggcygyg
aatcgecegeyg
gcgecgttga
ttagaatgga
tgggcacctg
gtgtctggag
ggaatagtag
aggtggtgga
tgcagcgcega
atgcaactct
tcectgecaggt
cgcgeatcat
caccacccac
ccgeegtgeg
gtatcgtggg
aggacactaa
ggccaccccece
ggagtacctg
gggcaacaag
ccagegtetg
ggcgegette
tgacatcecge
caacagtttg
aaatggtgga
gggagggcett
tggtgaagaa
aaactggcaa
gaaaccatgc
tttaaatggc
tcttaaacaa

cggtcatcga
gacggatcge
gccgegeecag
caccceceeege
gcatgaccag
gcgtgecegt
agcgacgatg
ttacggaccce
ggacgagggayg
ggggcgcagy
gcggtecteg
ggaccaggcyg
gctgatcteyg
gcagcaggtyg
gagcatgtac
ggacaccgtg
gcecgggectg
aaaaccctcg
cgtetccact
cgccageccgg
ccgceggeacce
tgccacccgce
ctegetegtt
tactgttgca
ggaagatccc
gccatgcegea
gccatcggcea
tgtgcgaata
agacatcaat
gaacgagatc
cgggcttaaa
cacggggcag
cgggctggee
gataaacagc
tccgeecgecce
ggacgagccg
cgegecgety
gccegetceca
ccgegtecce
cctgggagtyg
agggagagct
tcgatgatge
agccecgggte
tttaggaacc

acgctgeget.

actctggececg
ggegtectgg
gcccccaagy
caaccaccca
catattactg
gagatatatg
gatactgatg
tatggctctt
gaaaacggtc
aatgacactg

cagcgtggty
caggcgccac
acgcacgggc
aggcaggact
acccaggege
gcgcacccgt
tcaaagcgca
ccggaccaga
gcagtagagt
gtgcagcgeg
gtcaggagca
gcggagcggyg
ctgcegetgg
ctgcececagg
ccgaccatgce
aaaatggatg
ggcgtgcaga
accagcatcg
tttaccgeeg
ctgatgeccca
cggtactacg
cgcegtetgg
ctgcccaccyg
gagagatggc
gcegeaggayg
ggcgcectgag
cgatcccggg
aagcctcettt
tttgegtece
ggcaccagcc
aatttcggcet
ttgttaaggg
tcgggcatta
cgcctggacc
aaaggcgaga
ccctegtacyg
gccacgggtyg
ccgaaggcag
gccecgecgec
aaaagtctga
taacttgtat
cgcagtgggc
tggtgcagtt
ccacggtgge
tcgtgeeegt
tgggcgacaa
accgeggtec
gcgeccccaa
ctacaaaaga
ataaaggact
cagacaaaac
ttttetatgg
ttgccagacc
aaccttctaa
gaactactca
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gccgacgege
cggagcacgce
cgeccgggeca
cgcagacgag
ggaaacgtgt
cctectegte
aaatcaagga
aaccccgcaa
ttgtgcgcga
tgttgcggece
agcgtagcta
cgggcgagtt
acgaaagcaa
cggtgectget
agatcatggt
tggagcceccga
ccgtggacat
aggtgcagac
ccacggctac
actacgtgtt
ccagccgeag
ccceccgeecyg
tgcgctacca
tctcacttge
aggcatggca
tggecgggttt
catagcttcc
agactctgac
tggctececgeg
agctgaacgg
cgacgctcceg
aaaagctcaa
acggggtggt
cgcggceecgece
agcggceedeyg
aggaggecgt
taatgaaacc
ctceggttgt
aggcccagaa
agcgeccgecg
gtgcettacc
gtacatgcac
tgccecgegcec
ccecgaccceat
ggatcgcgag
ccgggtgeta
cagcttcaaa
ctccagtcag
tgttacaaaa
acaaatagga
tttccagececa
cggcagagceg
taccaatgaa
agatcaagat
aaaccagcca
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gcgactatge
ccgccatgeyg
tgatgcgagce
cggecegecgce
actgggtgcyg
cctgatctaa
ggagatgctc
aatcaagcgg
gttecgetecy
cggcacggcg
tgacgaggtg
cgcctacggg
ccccacgecg
gccgagecgc
gcccaagege
ggtcaaggtg
tcagatccece
cgacccetgy
cgagcctecce
gcatccttecce
gcgeccagee
cgtgcgccge
ccccageate
cgectgegea
ggcagcggce
ctgcecgegce
gttgcgetge
acacctggtce
gcacggcacyg
gggcgecttce
gacctatggg
agaccagaac
ggacatcgcg
cacggtggtg
gceccgacgcyg
caaggccggc
cgecacccett
gcaggcccct
ctggcagagc
atgctattga
gccagagaac
atcgecggge
accgacacgt
gatgtgacca
gacaccacgt
gacatggcca
ccctactegg
tggactgaca
acattcggag
gaagatgaaa
gaacctcaag
cttaaaaagyg
aaaggaggtc
attacattag
gatgttgtca

12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
131490
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15420
15480
15540
15600
15660
15720
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tgtacactga
aggaagatac
acattggttt
gtgtgctggc
ccgagetgte
tgtggaattc
ttgaagatga
atcaaggtgt
ttgcttcteca
ccaacctgtg
agtacacgcc
geccgeatggt
tggaccccat
gcteccatgcet
tctttgecat
gcaaggatgt
cctecgtecg
ccgectecac
acctecteggc
ccatcececte
aggaaactcc
cctacctecga
actccteggt
agcgcagegt
tcctegteca
gttacaagga
tcgatgagat
cgggcttecac
tcecectacce
gcgacagggt
ccgacctggg
aggtggaccc
tcagagtgca
ccgccggaaa
cgtgcgegac
cttcectegece
aggcgtgcac
ccectttggy
gctgecgeege
ccagaccgtg
tgccttegtyg
gggggtgecc
ggaggagctc
catcgaacac
acttttattt
cgctegtegt
cacttgaact
atgcgecggc
ttgggaccgg
atcagactgg
aggtcectegg
ggcacgetct
ccgecgetgea
tgggecttgg
ccgcaaccgyg

aaatgtgtat
aagctceget
cagggacaac
tggtcaggcc
ttatcagctce
tgcggtggac
gcttccaaat
taaatatgaa
gaatcagatc
gaagagtttt
ggccaacatc
ggcacccteg
ggacaacgtc
tctgggcaac
caagaacctg
caacatgatc
cttcgacagc
ccttgaagcec
cgccaacatg
gcgcaactgg
ctcectegge
cggaacctte
cagctggcecc
cgacggggag
gatgctectct
ccgcatgtac
caactacaag
cggctacctce
gctecatcggce
catgtggcgce
tcagaacatg
catggatgag
ccagccgeac
cgeccaccaca
ctgggctgcg
ggcgacaagc
tggctcgecet
ttctcggacc
agcgecectgy
caggggccecy
cactggccceg
aacggcatgc
taccgcecttee
gccaccgett
tacatgcact
tgtgcgeege
cggggatcac
tcatctgcag
tgctectgege
ggtacttcac
cgttgctecag
gaggcttgtg
tattcgggta
ctcecteget
catcctgeac

ctggaaaccc
gctaacctta
tttgtggggc
tctcagttga
ttgctagatt
agctatgatc
tattgcttec
aacggagctg
gccaagggta
ctgtactcga
acgctgccca
ctggtggatg
aaccccttca
ggccgctacyg
ctcetgette
ctgcaaagtt
gtcaacctct
atgctgegea
ctctacccaa
gccgecttee
tcgggtttcg
tacctcaacc
ggcaacgacc
ggctacaacg
cattacaaca
tcecttettec
gactacaagg
gcaccecacca
cagacagccg
atcccettet
ctctacgcecca
cccaccctee
cgcggegtca
taagcatgag
ggccctactt
tggcctgegce
tcggctggaa
gccggctcaa
cctectegece
actcecgcecge
accgacccat
tacaatcgcc
tcgegegeea
ttgacaaaat
ggagtatatg
gctggggagyg
cagtttggga
ggcgcccage
gcgegagttyg
actggccage
gccaaacggg
gttacactcg
gagggeetty
gaaaaacagc
gcagcagcgc

cagacaccca
cacaacagtc
tcatgtatta
atgctgtggt
ctectgggtga
cagatgtcag
cactggatgg
gcaatggaag
atctgtatge
acgtggeget
ccaacaccaa
cctatgteaa
accaccaccyg
tgccectteca
ccggttecta
ccctecggecaa
atgccacctt
acgacaccaa
tceceggecaa
gcggetggag
acccctactt
acaccttcaa
ggctgcteac
tggcccaatg
ttggctacca
gcaacttcca
ccgtcaccect
tgcgtcaggyg
tgcecteegt
ccagcaactt
actcggecca
tctatcttct
tcgaggccgt
cggctccage
tttgggaacc
catcgtcaac
ccegegeteg
gcagatttac
cgaccgetgt
ctgcggactt
ggacgggaac
acaggtgctyg
ctecceccecttac
gaaacaactyg
caagttattt
gccacgttge
accggaatct
atgtccgggdg
cggtacacgg
acgctcttgt
gtcatcttge
cagtgaatgg
acaaaggccg
ccgeagetet
gcgtcatgge
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tgtggtgtac
catgcccaac
caacagcact
tgacttgcaa
cagaaccaga
gatcattgag
atctggcagc
ctggaaagta
catggagata
gtatctacca
cacctacgag
catcggtgcece
caacgcgggt
catccaagtg
cacctacgag
cgacctgege
cttceceatg
cgaccagtcc
ggccaccaac
tttcacccgyg
tgtctacteg
gaaggtctcce
gccgaacgag
caacatgact
gggcttctac
gcceccatgagce
gcecttcecag
gcagccatac
cacccagaaa
catgtccatg
cgecgctcgac
cttcgaagtt
ctacctgege
gaacgagagc
cacgacaagc
acggeccggec
cgcacctget
agcttcgagt
ctcagcctcg
ttctgttgea
cccaccatga
cccaccctece
tttcgatccce
cgtgtatctce
aaaagtcgaa
ggtactaggta
cggggaaggt
cggagatctt
ggttgcagca
cggtgatctg
acagctggcg
gcattageat
agatctgttt
tccegetgaa
tggtcagttyg
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aaacctggca
aggcccaact
ggcaacatgg
gacagaaaca
tactttagca
aatcacggtg
aataccgcat
gatggcgaag
aaccttcagyg
gactcctaca
tacatgaacyg
cgctggtege
ctgcgcetacce
ccccaaaagt
tggaacttcc
gtcgacggcg
gcgcacaaca
ttcaacgact
gtgcccatcet
ctcaagacca
ggctccatte
atcatgttcg
ttcgagatca
aaggactggt
gtgcctgagg
aggcaggtgy
cacaacaact
ccecgecaact
aagttcctct
ggcgecctea
atgacctteg
ttecgacgtgg
acgcccttet
tcgeggecat
gettecctgg
gcgagaccegg
acatgttcga
acgaggccat
agcagtccac
tgttcttgeca
acttgctgac
ggcgcaacca
accgcgecge
aataaacagc
ggggttcteg
cttgggaagc
ctcgctecac
gaaatcgcag
ctggaacacc
atccttgtca
gccecaggaad
catcceegey
gaaagcttgc
ctggttatte
caccacgetc

15780
15840
15900
15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920
16980
17040
17100
17160
17220
17280
17340
17400
17460
17520
17580
17640
17700
17760
17820
17880
17940
18000
18060
18120
18180
18240
18300
18360
18420
18480
18540
18600
18660
18720
18780
18840
18900
18960
19020
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cgtcecccage
ccgttcectege
tgcagacact
gtgcactcce
cgacccatga
tcetegttea
ttgtaagcat
tcecatgecct
acaccggggog
ggaggectggce
gggtctacct
acggggacca
gtgggcagag
ccgtggeecece
ccggecattg
gacttaacca
cgtctagaac
gacgctgggce
cagcgccagt
gtcgaggage
cgccagcceca
gtecececcgagg
tgcegegeca
cctgatatcg
acgecgcgegyg
gtagagttgg
cacttcgect
cttatcatgce
cggecegtgg
ttggaacagc
atgcgecget
actttcagac
ctggtctect
accctgaagg
cacacatggc
gagctggaca
accgtcgect
ggcgggctgce
gagcgctegg
agctaccgcg
tacatctcct
cactgccget
agcgagaccc
ctgaaactca
taccacgccec
acggcctgeg
cgccaagagt
gtgctcaacc
gatggaagaa
ggaagaattg
cgcgecggea
atgggatcga
ccacaaagcc
ccgetacctyg
tcaccttcac

ggttctgggt
tggtcacatc
tgagctggcec
agttcttatg
cggtgctaaa
tcecaggtctg
cgcgcaggcec
tctceccagga
tcgegggete
tgaatcccac
ttgtcacatg
cgtcectecte
gaggtggcgg
ggggcggagt
tttcctaggyg
cccacgageca
ccccacagga
tcgagcatgg
ccctecatecet
tgtgtcgggce
acggcacctg
ccecttgecac
accgcacccg
cttcectgga
cgaacgctct
aaggcgacaa
accccgecegt
cccacatcga
tcagcgacga
ggcgcaaget
tcttetgega
acggtttcgt
gcectggggat
gcgaggcacg
aagcagccat
agcttcttge
cggacctgge
ccgacttcat
gtatcctgec
agtgtccececc
accactcgga
gcaacctgtg
aggtcatcgg
cgeecggggtt
atgagataaa
tcatcaccca
ttcttctgaa
cgggtctccee
gaatgggaca
gaagaggtgg
gccccggcgyg
gtgaagggtyg
gcgatcatcg
ctcttccace
agctaagaaa

caccttggece
catctccacc
ttccaccteg
cgcgateecg
ggctttctgg
gcacatctte
gctgtcgacg
cgagaccaga
gacgatgcgt
tceccacgate
cttggtecttt
cgaagacccg
cgaggggctc
ggcctetege
gaagatggag
acccaaaatc
tgaacaggag
ctacctggga
ccgggacgcec
ctacgagctce
cgagcccaac
ctatcacatc
cgccgacgeg
agaggtgccc
gaaagaaaca
cgeccaggetg
taacctececg
ggccatcgat
gatgctcgeg
gatgctggce
cccegagacce
caggcaagcc
cctgcatgag
gcgggactat
gggcgtgtgg
tagaaacctt
cgagatcgtt
gagccagage
cgccacctge
gcegetgtgg
cgtgatcgag
ctccecgeac
taccttcgag
gtggacttcc
gttcttcgag
gggcgcgatc
aaagggtaga
ccagcatgcece
gccaggcaga
aagaggageca
tcacggatac
acggtaagca
cctgcecttgea
gcggggtgaa
aagcaagtaa

ttgctgggtt
acgtggtcett
gtgcagccgt
ctgtggctga
gtggtgaagg
tggaagatct
cggtagcgtt
ggcagactca
tttecegtect
acggegtcett
ctggecttget
gagcccaccc
ctctectget
tccatgaacc
gagcagccge
gagcaggacc
cacgagcaag
ggagaggagyg
ctggccgacce
aacctcttcet
ccgegtetea
tttttcaaga
ctcctegete
aagatcttecg
gcagaggaag
gtcgtgctca
cccaaggtca
gagacccaag
cgctggecteg
gtagtcctgyg
ctgcgcaagg
tgcaagatct
aaccgectgg
gtcegegact
cagcagtgtc
aaaaagttgt
ttcceccgage
atgttgcaaa
aacgccttce
agccactget
gacgtgageg
cgctecectgy
ctgcaaggtc
gcgtacctge
gaccaatcgce
ctcgcccaat
ggggtctacc
gaggaagaag
ggaggacgaa
ggcaacagag
aacctccget
cgagcggcag
agactgcggg
catcccecge
gaggagtcge
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gctccttecag
tgtggatcat
gatcccacag
agatgtaacc
tcagttgcag
cggtctgete
ccatcagceac
gggggttgcg
tgecettectt
cctggggcat
tcttttttgyg
gctgatactt
ccggecggata
ggcgcacgte
gtaagcagga
tgggcttega
acgcaggcca
atgtgctget
ggagcgaaac
cgccgegegt
acttctatcc
accaaaagat
tggggcecegy
aagggctegg
agggtcacac
agcgcagegt
tgcgtecgeat
agcagcgccce
ggacccgcga
tcaccctega
tcgaggagac
ccaacgtgga
ggcagacagt
gcgtectttet
tcgaggacga
ggacgggctt
gcctgaggceca
actaccgcac
cctccgactt
acctcttgea
gcgaggggcet
tctgcaaccce
cggagaagtc
gcaaatttgt
gtccgecagea
tgcatgccat
tggacccccea
caggagcege
tgggaggagyg
cagccegteg
ccggtcaage
ggctaccgat
gggaacatcg
aacgtgttgce
cggaggaggc
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cgegegetgt
caccgttcecca
ggcgecatceg
ttgcaacagg
accgecgggee
tggcatgage
gttcatggta
cacgttcagg
caacagaacc
ctcttegtet
agggctgtec
tcggegettyg
gcgcgecgac
ctgactgccg
gcaggaggag
agagccgget
ggaggagacc
gaaacacctg
cccecteage
gccceccaaa
cgtctttgeg
cceegtcetee
cgcgcgcata
tcgggacgag
tagcgecectyg
cgagctcacce
catggatcag
cgaggacgcc
cccecagget
gctcgaatge
cctgecactac
gctgaccaac
gcteccactet
ctttctatge
gaacctgaag
cgacgagcgc
tacgctgaaa
tttecattcte
tgtccecgetg
gctggctaac
gctcgagtge
ccagctcctg
caccgctceeg
acccgaagac
cgcggatcte
ccaaaaatcc
gacgggcgag
tagtggagga
agacagagga
ccgecaccatce
ctcctegtag
catggagggc
ctttegeceg
attactaccg
ctgaggatcg

19080
19140
19200
19260
19320
19380
19440
19500
19560
19620
19680
18740
19800
19860
19920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640
20700
20760
20820
20880
20940
21000
21060
21120
21180
21240
21300
21360
21420
21480
21540
21600
21660
21720
21780
21840
21900
21960
22020
22080
22140
22200
22260
22320
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cggcgaacga
ccatttttca
gctcgetceac
aagacgccga
ccacccggaa
cttacatgtg
ccacccgeat
gtaaccatcg
agctcaaccc
ccgtactact
tggceggegyg
tccgaggecag
cggacggagt
acctgacctt
tcgtggagga
acccggacga
gaatgtccca
gcctgegetyg
accccaacgg
tggtcaggtt
acaccgtcta
gtggtgagtt
atccacaaga
aagaagtacg
aacgacggtg
gcaaagctaa
tgcttccaca
aaccttcttt
acagaggggg
gggtgcatag
tgggtcagac
ttgggggttt
ggaacgactg
agaataagac
acacggtcac
aagtcatgtg
aggagaacat
tgctggtagg
aggaaaaatt
gtgctgectcect
gattggggaa
ggaagaaaca
agatgtaatg
tttgggttta
aaaccctcca
aacctaacat
ttgtgtgagg
ctcacgttac
aacattgata
cagaagaaaa
ttgggacaaa
acaggagaaa
agtggaaaca
gatggtcaaa
tctagcaatg

gcecectegacce
gcagagtcga
ccgcagttge
ggctctgtte
aaaaggcggg
gagctatcag
gaactggctc
aaaccagata
gcgtaattgg
tcegegtgac
cgcttecececgagg
aggcacacag
gttccaacta
gcagagcagc
gtttgtgcecc
gttcataccg
tggtgactcg
cttecgececgg
ccectgcacac
cttcacccag
ctgcatctgt
taataaaagc
ccatcaactt
tcacctggtt
ttcttettee
ttcttecateg
gtttcacttt
ctgatactaa
gtagtcatat
cggtgctata
attgtgggga
actggcctgce
ctctgtagtg
catgggaaat
tatccatggt
tgatatcaca
ggttgggttte
ggctctagtg
gctataaatc
ctecttttagt
aaaatcttac
tacaacaact
tccagaacat
aaaatgataa
ctcggaaacc
tagtggggcc
gcaaaaaaat
tgtttgttaa
gagagcagta
ttgggaaagg
gacaatccag
atcgaaccct
ataatgttct
atttaacatt
atggctcaag

accagggagc
ggtcagcagce
ttgtaccaca
cacaagtact
aattacctca
cceccagatgg
agtgccggec
ttgttggagce
ccecteccaccce
gcactggeeg
tgcecgetcee
ctcaacgacg
gccggagccyg
tcttecggage
tcggtctact
aacttcgacg
gctgagecteg
gagagctgcg
ggagtacgga
caacccttce
cctaccccaa
tgaactaaga
cacctttgag
ttaccagaac
aaacaatctc
ccctattgta
ggtgaacgtt
cactcctaaa
tgaagcggtc
ttaccttcct
ggaaccatga
cacgaacagc
atcaaatgcg
gtatgggtgg
agcgatggaa
ctgcatgtgg
tctttgactt
tggttcctga
tttttctctt
tattaatgtg
attagagggt
gtgcataggg
aactttactg
cagcggtatg
tctttctect
tgcaaacatt
tttgcacaaa
tatgacacac
tgaggtttct
acagaaaaag
accaaagaaa
tgttggtcca
taagttgtgt
aattaatgtg
tcattacaaa

tgaggaaccg
aagagctcaa
aaaacgaaga
gcgcgetcac
tcgecaccat
gcctggecge
cctcgatgat
aggcggeggt
tggtgtatca
aagtccgecat
gceccacaatc
agttggtgag
ggagatcatc
ctcgectecgg
tcaaccccectt
cagtgagaga
ctcggttgag
gactcatcta
tcaccgtaga
tggtegageg
agttgcatga
acctactttg
gaacaggtga
actactctag
accagtggac
gaaggaactt
accggcagca
accggaggtyg
gggtatttga
tgctgggteg
aggggctcett
cacgatgtaa
agcaccagtg
gattctggeca
atcacacttt
ctagacttca
ttgtgatcat
agcgcaagec
cgcagaacca
gaatgtgceg
cctaaagaaa
aatcaaacca
tttgtaaata
aaacattata
ccacactatg
ccagttactt
gaattaaatc
aacggaccat
attattagtt
gaggaaaaga
aaagatattg
cctggaaaag
aatggcgaca
actagaattt
gttaccatct
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gatctteccce
agtaaaaaat
tcagctgecag
tcttaaagac
gagcaaggag
gggcgectec
ctcacgggtc
cacatccacg
ggaaatcccc
gactaactca
gggtataaaa
ctcttcgatce
cttcactccee
aggcatcgga
ctcgggatcg
agcggtggac
gcatctggac
ctttgagctg
gggcaccgcec
ggaccggggc
gaatttttgce
gaatccettg
actttacctg
cagtagccaa
taactttctc
accagtgtca
gcacagtcgc
agctctgggt
ttttaggggt
aaatcagggt
gctgattatc
catcaccaca
tcctetecaac
accaggagat
cggtttcaaa
tggcttgtgg
ggcctgtgca
caggtacgga
tgaatacttt
atcctattcet
caccagttga
aacataaaga
ctagttttaa
aagtcacagt
taaacgcaac
ggcttagtga
acacctgtaa
attttggett
tgtttaaagt
caaaaccaaa
ttgaagaggt
ttgattggat
agtatattaa
atgacggaac
atgaattaca
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actctttatg
cggtectetge
cgcactcteg
taaggcgecge
attcccacce
caggactact
aacggggtec
cccagggcaa
gggccgacta
ggtgtecage
accctgatga
ggtctgcgac
aaccaggcct
accctecagt
ccaggcctcet
ggctacgact
cactgccgee
cccgaggagce
gagtctcacc
gccaccacct
tgtactcettt
tcgtcatcaa
caagccacac
cacctgcteg
agtgaaaagg
gagcggaccet
tccagaaact
tceectectetg
ggtcctgggt
atttatctgce
ctttceectgg
ggcaatgaga
attacattca
gagcagaact
ttcatttttg
cccectacceca
atgtcaggtce
aatgaggaga
gaccagtgte
agttagtgta
atggtggggt
gctaagtcac
tggagactac
tataccccct
tatggggcaa
atatggcacg
cgaacagaac
tgacaaatac
tggcgetgga
ctctagtgat
ccaaatcaaa
taaactttcecc
acacacatgt
ttattatggt
caaagttaat

22380
22440
22500
22560
22620
22680
22740
22800
22860
22920
22980
23040
23100
23160
23220
23280
23340
23400
23460
23520
23580
23640
23700
23760
23820
23880
23940
24000
24060
24120
24180
24240
24300
24360
24420
24480
24540
24600
24660
24720
24780
24840
24900
24960
25020
25080
25140
25200
25260
25320
25380
254490
25500
25560
25620
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aaaactaaat
gacagtgcte
gaatcaaaaa
actataatca
aatatggtag
ccatgaaggc
ctaaaccaga
gaccatttaa
tgaatatttg
tttttgettt
atggattaga
ctcecaaccac
ctgtacccac
ctacacagct
ggaatgaaag
atttaacttc
actcaggttt
ttcttctgta
cagtaatcgg
ctttttcagt
gtctcttcaa
ggcecttcee
tctgectggt
tccaccacag
catgcagact
tgcggacata
cttggtgatt
cceetgtttt
ttcactagce
tcagtactta
cggeggegat
gcatcctgea
ccatcaacat
cctacgagcet
agcagaagtt
agaccagcgg
agaccctttg
caatcaaacc
agatcactta
taccctcecte
tgaaagggat
gaggcteccgg
gaatatcccc
tggggtectg
caaggtggga
ggcacccttg
ggtagagaat
aaacacaagt
tactggatca
atcatttgat
ttggacaaca
aaccttagca
tacgggcaaa
actgtttaat
ctatagaagce

ctatgcttaa
acaaaattgc
tteccatctge
ttgtcattct
acccactact
tttcacagect
agtatataca
caataacaca
taaatggtca
caacattagt
tggttatgaa
tagagcaccce
tacacatcca
agacacaaca
tactactgat
gcttgcttgg
ggatattcaa
ctttgtctge
ggaacctcag
atggtgatca
catctgcget
cacctacctc
cgtcaccttc
tccecgaatac
ctgctgatac
tggaatttct
gtgggtgtag
gatctcggcet
tccacgccge
gaagagcccec
gactgaccac
actgecgegte
ccaccagtgce
cgtgtccaac
cacctgcatg
ctgcatccac
cggacttcge
cccttecccea
cttgaaatct
ccagctctgg
gtcaaattcc
gtggaagatg
tteectcactce
tcactcaaac
gggggactca
caagttgcaa
aacaaacttg
cttcctagtce
agtgcacatg
gaaaaaggag
cctgatcett
cttacaaaat
tatgctatta
gacaagggtg
aacaataaca

gccatacact
tttgcagcag
tactgtggca
gtgctacatc
cagcttctet
tgcgttctga
caagttaatg
tggacaagat
gacccatcat
tcaggtaaat
aaacttgaag
accacagtta
accaccacag
gtgcagaata
cagacagagg
actaatgaaa
attacttttc
tgcaaagcca
cctctccaag
gccatgattce
gccttegegg
ctctttgece
ctgcagctca
agggacaaga
tgctatcect
tagactgtta
tcatggtctg
ggaactctgt
cacccacacc
cteceeceggec
cacctggacc
cgtcagcage
aagaagggca
ggcaaacagc
gtgggcgtcea
tgctectgeg
gacctectee
tcaccccaaa
gaaagtatgt
tactccagtce
tggtccacaa
acttcaaccc
cceccctttgt
tggctgatce
ctgtagaaca
atgacaacaa
gaattaaagc
tagttggaac
gaggaactat
acttagtagce
ctccaaattg
gtggtagtca
taagtgacac
ttttgttaag
acataggcac

acaaaaagaa
gaaaataatg
atcgtggtogg
tgctgcecgeca
tactgagact
ttagcataat
tcactagggg
atcatgatga
acacatgtca
ataaagttca
ttaaaatgtt
ggacaactaa
tcagtacaac
ctactttact
ctacctcaag
ccggagtatc
tggttgtctyg
gagagaaatc
tggaaggggg
ctaggttctt
ccgtectegea
tgctcacctg
tcgactggtyg
acgtagccag
cctetececet
tcaagagaaa
ctectgeact
tgaggcattc
gccteeccege
ccettecact
tcgagatgga
aggagcgggc
tcttetgecet
atcgcectcecac
accccatagt
aaagccccga
ccatgaactg
taacaatcat
ctctggtgta
cceggegggce
ttttcattgt
cgtctacccec
ctcetecgat
aatcgecatce
acagtctgga
attggagcta
tggccatggt
acttgtagtt
tgatgtaaga
ttgggacaaa
caaagttgaa
aattttggcce
agtcaaccca
tgactcaaat
tcettataaa
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ctacagtgad
ggcaaacaga
gagtgattgc
agcgtcceccag
cagtcacttt
tacacttagt
tgggaatgct
tgggagaaaa
tagtaatgga
aagttacact
taatctaaca
ggaaacaaca
tattgagacc
gattgaattt
tgccttcagce
attgatgcat
tgggatcttt
tagtaggccc
tctaaggaat
cctatttaac
cgcctcgecece
cacctgegte
ctgcgegegt
aatcttaagg
gcecttgetg
atggatatgce
ttctttgeta
acatacacac
agaaatcagt
gttagctact
cggccaggcec
cgccaaggag
ggtcaaacag
ctatgagatg
catcacccag
gtgcatctac
attgattaaa
tggaaataat
gttgttcage
ggcgaactte
cttcecctete
tatggctacyg
ggattccaaa
gccaatggga
aaactgagtg
tcttatgatg
ttagcagttg
ttaactggaa
cttggtgaag
aaaaatgata
acagcaagag
actgtatctt
aagcagttct
cttgatggga
gaggctgttg
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tgcaacagat
aaatgatcaa
gggcttcata
ggcatacaat
catttcagaa
ttagcagcac
acactagatg
aacggatgga
agccttagta
aacagttata
gtaattgagc
cagcctacca
actactcata
ttactaagag
agtactgcaa
ggccagcctt
attcttgtgg
atctacaggc
cttctecttet
atcctcttet
gactgtcteg
tgcagcattg
tacaattatc
ctcatctgac
actgtaaatt
cttecctatta
tcatgatcta
tagaaagcag
tcceectgat
ttcacataac
tcecgageage
ctcectecgatg
gcaaagatca
ccccagcaga
cagtcgggceg
tccctectea
gcccagaaac
cattcaataa
agcacctcgg
ctccacacct
agatgtcaaa
cgcggaatca
acttcceccee
atgtctcact
tggatactaa
atccatttaa
taactaaaga
aaggaatagg
gaggtgggtt
cacgcaccct
actcaaagct
tacttgttgt
ctattaagtt
catattggaa
gttttatgcce

25680
25740
25800
25860
25920
25980
26040
26100
26160
26220
26280
26340
26400
26460
26520
26580
26640
26700
26760
26820
26880
26940
27000
27060
27120
27180
27240
27300
27360
27420
27480
27540
27600
27660
27720
27780
27840
27900
27960
28020
28080
28140
28200
28260
28320
28380
28440
28500
28560
28620
28680
28740
28800
28860
28920
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aagcacaaca
gagtcaaggt
aggatttatt
atttgatttt
tactttctca
ttcatgtatc
atttcacagt
tagtgcggga
ggcggtgatyg
aatacaacat
ttgtcctecg
acagcaccac
cggggaccac
ccctcataaa
cccggtacca
tggccaaaac
ggagagccca
aacacaggca
tatcccaggg
gcacgtaact
ccagtatggt
tgcgeccgaga
tagtcatagce
cagcgactga
gaccaaaggt
aaacacttcc
cgttacgtca
caaaatggct
cgtcagtaac
catttgcata
ggcgtaatca
caacatacga
cacattaatt
gcattaatga
ttectegetce
ctcaaaggcg
agcaaaaggc
taggctecege
cccgacagga
tgttcegacce
gctttcteat
gggctgtgty
tcttgagtec
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacgggg
attatcaaaa
ctaaagtata
tatctcageg
aactacgata
acgctcaccg
aagtggtect
agtaagtagt

gcttateccta
aaaaataaaa
gttgttaaat
ggatggggta
tatatcgetce
tttattgatt
gtaaacaatt
actggagtcg
ctgcagecage
ggcagtggtc
ggcacagcag
aatattgttce
agaacccacg
cacgctggac
tataaacctc
ctgecceceogecg
ggactcgtaa
cacgtgcata
aacaacccat
cacgttgtge
agcgegggtt
caaccgagat
tagcececget
ctacccactg
ctaaaaaccc
gcgttgteac
cttetgeect
tccatgtcag
ggctcttcea
ttaacttttg
tggtcatage
gccggaagea
gcattgcgcet
atcggeccaac
actgactcge
gtaatacggt
cagcaaaagyg
cccectgacg
ctataaagat
ctgecgetta
agctcacget
cacgaacccc
aacccggtaa
gcgaggtatyg
agaaggacag
ggtagctctt
cagcagatta
tectgacgete
aggatcttca
tatgagtaaa
atctgtctat
cgggagggct
gctecagatt
gcaactttat
tcgceccagtta

agccaaccaa
ttgtaagcaa
ttaatcagga
aggtgtataa
aagaatgaaa
tttacaccag
ctctecageac
acctacatgg
gcgcgaataa
tcectecagega
cgcacccetga
aaaatcccac
tggceatcat
ataaacatta
tgattaaaca
gctatacact
ccatggatca
cacttcctca
tcetgaatca
attgtcaaag
tctgtctcecaa
cgtgttggtce
taccagtaga
acccagcetece
cgccaaaaaa
ttcctegtat
tacatgtaggc
accacgectce
acagccaatce
tttactttgt
tgtttecetgt
taaagtgtaa
cactgececge
gcgcggggag
tgcgctcecggt
tatccacaga
ccaggaaccyg
agcatcacaa
accaggegtt
ccggatacet
gtaggtatct
ccgttecagec
gacacgactt
taggecggtge
tatttggtat
gatccggceaa
cgcgcagaaa
agtggaacga
cctagatcct
cttggtctga
ttegttcate
taccatctgg
tatcagcaat
ccgectecat
atagtttgcg

caacaccagce
tatttatctt
aactgatgec
ggatcctata
gaccaataaa
cacgggtagt
gggtggectt
gagtagagtce
actgetygcceyg
tgattcgcac
tctcacttaa
agtgcaaggc
accacaagcg
cctettttgy
tggecgecate
gcagggaacc
tcatgctegt
ggattacaag
gcgtaaatcce
tgttacattc
aaggaggtag
gtagtgtcat
cagagagcac
ctatttaaag
aaacacacac
cgatttcegtgyg
tcegeecgtayg
cgcgccgace
agcegteggee
ggggtatatt
gtgaaattgt
agcctggggt
tttcecagteyg
aggcggttty
cgtteggetyg
atcaggggat
taaaaaggcce
aaatcgacgc
tcecectgga
gteecgecttt
cagttcggty
cgaccgetge
atcgeccactyg
tacagagttc
ctgcgetety
acaaaccace
aaaaggatct
aaactcacgt
tttaaattaa
cagttaccaa
catagttgce
cceccagtget
aaaccageca
ccagtectatt
caacgttgtt

-21-

acagatccgg
ggaggagagg
aattgtgecat
ccatatgata
cgtgtttttce
cagtctccceca
aaatagggga
ataatcgtge
cecgecgetee
cgcecgeage
atcagcacag
gctgtatcca
caggtagatt
catgttgtaa
caccaccatce
gggactggaa
catgatatca
ctectecege
cacactgcag
gggcagecagce
acgatcccta
gccaaatgga
agcagtacaa
gcaccttaca
gcecetgggatyg
actcaacttce
ggcgccatcet
gttgacgccyg
ccgcecccaaa
attgatgttt
tatccgctéa
gcctaatgag
ggaaacctgt
cgtattggge
cggcgagcegyg
aacgcaggaa
gegttgetgg
tcaagtcaga
agctcecteg
cteecettegyg
taggtcgtte
gecttatecy
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtageg
caagaagatc
taagggattt
aaatgaagtt
tgcttaatca
tgactcceccg
gcaatgatac
gcecggaaggg
aattgttgce
gccattgeta
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ataaaaaagt
tatatcaacc
actctattac
cctettettt
attgaaaatt
ccaccagecc
atgttctgat
atcaggatag
gtcetgeagg
ataaggcgcec
taactgcagc
aagctcatgg
aagtggcgac
ttcaccacct
ctaaaccagc
caatgacagt
atgttggcac
gttagaacca
ggaagacctc
ggatgatcct
ctgtacggag
acgccggacg
gcgeccaacag
ctgacgtaat
tttttegega
cgggttecca
tgcecacgtce
tgcgtegtga
ttcaaaagct
aaacaagctt
caattccaca
tgagctaact
cgtgeccaget
gctettecge
tatcagcectca
agaacatgtg
cgtttttcca
ggtggcgaaa
tgecgetetee
gaagcgtggc
gctccaaget
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttecgg
gtggtttttt
ctttgatctt
tggtcatgag
ttaaatcaat
gtgaggcacc
tcgtgtagat
cgcgagacec
ccgagcgeag
gggaagctag
caggcatcgt

28980
29040
29100
29160
29220
29280
29340
29400
29460
29520
29580
29640
29700
29760
29820
29880
29940
30000
30060
30120
30180
30240
30300
30360
30420
30480
30540
30600
30660
30720
30780
30840
30900
30960
31020
31080
31140
31200
31260
31320
31380
31440
31500
31560
31620
31680
31740
31800
31860
31920
31980
320440
32100
32160
32220
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ggtgtcacge
agttacatga
tgtcagaagt
tcttactgte
attctgagaa
taccgcgeca
aaaactctca
caactgatct
gcaaaatgcce
ccttttteaa
tgaatgtatt
acctgacgtc
gaggcccttt
cccggagacyg
cgcgtcageg
tgtactgaga
ccgcatcagg
ggcectetteg
ggtaacgcca

<210> 3
<211> 1521
<212> DNA

tcgtegtttg
tcecccecatgt
aagttggecg
atgccatccg
tagtgtatgc
catagcagaa
aggatcttac
tcagcatctt
gcaaaaaagg
tattattgaa
tagaaaaata
taagaaacca
cgtctcgege
gtcacagcectt
ggtgttggcg
gtgcaccata
cgccattcge
ctattacgcecc
gggttttcce

gtatggctte
tgtgcaaaaa
cagtgttatc
taagatgctt
ggcgaccgag
ctttaaaagt
cgctgttgag
ttactttcac
gaataagggc
gcatttatca
aacaaatagg
ttattatcat
gtttcggtga
gtctgtaage
ggtgtcgggg
tgcggtgtga
cattcaggcet
agctggecgaa
agtcacgacg

<213> Artificial Sequence

<220>
<223>

<400> 3

atgggtgcta
ctgaggcctyg
ctggagaggt
ctgggccagce
acagtggcta
ctggagaaga
ggcacaggca
cagatggtgc
gagaaggcct
ccccaggace
ctgaaggaga
ggccccattg
tccaccctee
atctacaaga
tccatcctgg
tacaagaccc
ctgctggtgc
gccaccctgg
agggtgetgg
ggcaacttca
attgccaaga
caccagatga
cacaagggca
gagtccttca
aaggagctgt
taaaataaag

gggcttetgt
gtggcaagaa
ttgctgtgaa
tccageccte
ccctgtactg
ttgaggagga
actccagcca
accaggccat
tctcecctga
tgaacaccat
ccatcaatga
cececccggeca
aggagcagat
ggtggatcat
acatcaggca
tgagggctga
agaatgccaa
aggagatgat
ctgaggccat
ggaaccagag
actgtagggc
aggactgcaa
ggcctggcaa
ggtttgggga
accccectgge
ccegggeaga

gctgtctggt
gaagtacaag
ccectggectyg
cctgcaaaca
tgtgcaccag
gcagaacaag
ggtgtcccag
cteceeecegy
ggtgatccce
gctgaacaca
ggaggctget
gatgagggag
tggctggatg
cctgggectg
gggccccaag
gcaggectec
ccctgactge
gacagcctge
gteccecaggtg
gaagacagtg
ccccecaggaag
tgagaggcag
cttcctecag
ggagaagacc
ctcectgagg
t

attcagctcc
agcggttage
actcatggtt
ttctgtgact
ttgctcettge
gctcatcatt
atccagttceg
cagcgtttet
gacacggaaa
gggttattgt
ggttcegege
gacattaacc
tgacggtgaa
ggatgccggyg
ctggcttaac
aataccgcac
gcgcaactgt
agggggatgt
ttgtaaaacg

codon optimized sequence for HIV-lgag

ggtgagctgg
ctaaagcaca
ctggagacct
ggctctgagyg
aagattgatg
tccaagaaga
aactacccca
accctgaatg
atgttctctg
gtggggggcc
gagtgggaca
cccaggggct
accaacaacc
aacaagattg
gagcccttca
caggaggtga
aagaccatcc
cagggggtgg
accaactccg
aagtgcttca
aagggctgct
gccaacttce
tccaggectg
accccecagcec
tccetgtttg

-22.

ggttcccaac
tectteggte
atggcagcac
ggtgagtact
ccggegtcaa
ggaaaacgtt
atgtaaccca
gggtgagcaa
tgttgaatac
ctcatgagcg
acatttcccee
tataaaaata
aacctctgac
agcagacaag
tatgcggcat
agatgcgtaa
tgggaagggce
gctgcaaggce
acggccagtg

acaagtggga
ttgtgtgggce
ctgaggggtyg
agctgaggtce
tgaaggacac
aggcccagca
ttgtgcagaa
cctgggtgaa
ccctgtctga
atcaggetge
ggctgcatcc
ctgacattgc
cceccececatece
tgaggatgta
gggactatgt
agaactggat
tgaaggccct
ggggccectgyg
ccaccatcat
actgtggcaa
ggaagtgtgg
tgggcaaaat
agcccacagce
agaagcagga
gcaacgacce
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gatcaaggcg
ctecegategt
tgcataattc
caaccaagtc
tacgggataa
cttcggggcyg
ctegtgcecacce
aaacaggaag
tcatactctt
gatacatatt
gaaaagtgcc
ggcgtatcac
acatgcagct
ccecgtecaggg
cagagcagat
ggagaaaata
gatcggtgeg
gattaagttg
aattcgttt

gaagatcagg
ctccagggag
caggcagatc
cctgtacaac
caaggaggcc
ggctgctget
cctecaggge
ggtggtggag
gggtgccacc
catgcagatg
tgtgcacgct
tggcaccacc
tgtgggggaa
ctceeccace
ggacaggttc
gacagagacc
gggeccctget
tcacaaggcce
gatgcagagg
ggtgggccac
caaggagggc
ctggeccetee
ccctecegag
gcccattgac
ctccteccag

32280
32340
32400
32460
32520
32580
32640
32700
32760
32820
32880
32940
33000
33060
33120
33180
33240
33300
33359

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
1521
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<210> 4
<211> 2550
<212> DNA

<213> Artificial Sequence

<220>

<223> gag expression cassette

<400> 4

ccattgcata
ttaccgecat
ttagttcata
ggctgaccge
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
gggcgtggat
gggagtttgt
ccattgacgc
ttagtgaacc
caccgggacc
gccaagagtg
caagtgggag
tagtgtgggec
tgaggggtgc
gctgaggtcec
gaaggacacc
ggcccagecag
tgtgcagaac
ctgggtgaag
cctgtectgag
tcaggctgec
gctgcatcct
tgacattgct
ccccatcecect
gaggatgtac
ggactatgtg
gaactggatg
gaaggcectg
gggccetggt
caccatcatg
ctgtggcaag
gaagtgtggc
gggcaaaatc
gcccacagcece
gaagcaggag
caacgacccc
gttgccagece
ctecccactgt
attctattct
gcaggcatgce

<210> 5

cgttgtatcec
gttgacattg
gcccatatat
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
agcggtttga
tttggcacca
aaatgggcgg
gtcagatcgce
gatccagcct
agatctacca
aagatcaggc
tccagggagce
aggcagatcc
ctgtacaaca
aaggaggccc
gctgetgetg
ctccagggece
gtggtggagy
ggtgccaccc
atgcagatgc
gtgcacgectg
ggcaccacct
gtgggggaaa
tccececcaccet
gacaggttct
acagagaccc
ggccctgetg
cacaaggcca
atgcagaggg
gtgggccaca
aaggagggcc
tggcectece
ccteccgagg
cccattgaca
tccteccagt
atctgttgtt
cctttectaa
g99g9ggtggy
tggggatgceg

atatcataat
attattgact
ggagttccge
ccgcecccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
ctcacgggga
aaatcaacgg
taggcgtgta
ctggagacgc
ccgeggecgy
tgggtgctag
tgaggectgg
tggagaggtt
tgggccaget
cagtggctac
tggagaagat
gcacaggcaa
agatggtgca
agaaggcctt
cccaggacct
tgaaggagac
gccccattge
ccaccctceca
tctacaagag
ccatcctgga
acaagaccct
tgctggtgea
ccaccctgga
gggtgctgge
gcaacttcag
ttgccaagaa
accagatgaa
acaagggcag
agtccttcag
aggagctgta
aaaataaagc
tgcecectece
taaaatgagg
gtggggcagce
gtgggctcta

atgtacattt
agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtacgcccece
atgaccttat
atggtgatgc
tttccaagte
gactttccaa
cggtgggagy
catccacget
gaacggtgca
ggcttctgtg
tggcaagaag
tgctgtgaac
ccagecctec
cctgtactgt
tgaggaggag
ctccagceccag
ccaggccatce
ctccectgag
gaacaccatg
catcaatgag
cccecggecag
ggagcagatt
gtggatcatc
catcaggcag
gagggctgag
gaatgccaac
ggagatgatg
tgaggccatg
gaaccagagg
ctgtagggece
ggactgcaat
gcectggcecaac
gtttggggag
cceeetggece
ccgggcagat
ccgtgectte
aaattgcatc
acagcaaggg

-23-

atattggctc
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttce
ggttttggca
tccaccccat
aatgtcgtaa
tctatataag
gttttgacct
ttggaacgcg
ctgtctggtg
aagtacaagc
cctggeectge
ctgcaaacayg
gtgcaccaga
cagaacaagt
gtgtcccaga
tcececeeccgga
gtgatcccceca
ctgaacacag
gaggctgctg
atgagggagc
ggctggatga
ctgggcctga
ggccccaagg
caggcctcce
cctgactgeca
acagcctgee
tccecaggtga
aagacagtga
cccaggaaga
gagaggcagyg
ttccteecagt
gagaagacca
tcecctgaggt
ctgatctget
cttgaccctg
gcattgtcectg
ggaggattgg
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atgtccaaca
tacggggtca
tggceccgect
tccecatagta
aactgcccac
caatgacggt
tacttggcag
gtacatcaat
tgacgtcaat
caactccgece
cagagctcgt
ccatagaaga
gattcceccgt
gtgagctgga
taaagcacat
tggagacctc
gctctgagga
agattgatgt
ccaagaagaa
actaccccat
ccctgaatge
tgttctctge
tggggggcca
agtgggacag
ccaggggctce
ccaacaaccc
acaagattgt
agceccttcag
aggaggtgaa
agaccatcct
agggggtggg
ccaactccecge
agtgcttcaa
agggetgetg
ccaacttect
ccaggcctga
cccecageca
ccectgtttgg
gtgccttcta
gaaggtgcca
agtaggtgtc
gaagacaata

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2550
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<211>
<212>
<213>

49
DNA

<220>
<223>

<400> 5

Artificial Sequence

short synthetic polyA signal

aataaaagat ctttattttc attagatctg tgtgttggtt ttttgtgtg

<210> 6
<211> 2577
<212> DNA

<213> Artificial Sequence

<220>

<223> codon optimized pol sequence with deletions in
protease

<400> 6

agatctacca
atggatggcce
gaaatctgca
tacaacaccc
gacttcaggg
caccccgetg
ttctctgtge
aacaatgaga
tcececctgeca
cctgacattg
gggcagcaca
acccctgaca
cccgacaagt
gacatccaga
gtgaggcagc
actgaggagg
ggggtgtact
cagtggacct
aggatgaggg
accactgagt
gagacctggg
tttgtgaaca
ggggctgaga
ggctatgtga
aagactgagce
gtgactgact
gagctggtga
gtgcctgece
atcaggaagg
cactccaact
attgtggccet
tgctccectg
gctgtgcatg
gagactgcecect
gacaatggct

tggceccecat
ccaaggtgaa
ctgagatgga
ctgtgtttge
agctgaacaa
gcctgaagaa
ccectggatga
ccccectggeat
tcttccagte
tgatctacca
ggaccaagat
agaagcacca
ggactgtgca
agctggtggg
tgtgcaagct
ctgagctgga
atgaccccte
accaaatcta
gggccecacac
ccattgtgat
agacctggtg
ccecececceccet
ccttetatgt
ccaacagggyg
tccaggecat
cccagtatgce
accagatcat
acaagggcat
tgctgttect
ggagggctat
cctgtgacaa
gcatctggea
tggccteegg
acttcctget
ccaacttcac

ctceccceccatt
gcagtggecc
gaaggagggc
catcaagaag
gaggacccag
gaagaagtct
ggacttcagg
caggtaccag
ctccatgacc
gtacatggat
tgaggagctyg
gaaggagccc
geccecattgtyg
caagctgaac
gctgaggggce
gctggetgag
caaggacctg
ccaggagccc
caatgatgtg
ctggggcaag
gactgagtac
ggtgaagctg
ggatggggcet
caggcagaag
ctacctggee
cctgggeate
tgagcagctg
tgggggcaat
ggatggcatt
ggcctetgac
gtgccagetg
gctggactge
ctacattgag
gaagctggct
tggggccaca

gagactgtge
ctgactgagy
aaaatctcca
aaggactcca
gacttctggg
gtgactgtgce
aagtacactg
tacaatgtgc
aagatcctgg
gacctgtatg
aggcagcacc
ccetteetgt
ctgcectgaga
tgggcctecce
accaaggcce
aacagggaga
attgctgaga
ttcaagaacc
aagcagctga
acccccaagt
tggcaggecca
tggtaccagc
gccaacaggyg
gtggtgaccc
ctccaggact
atccaggccecc
atcaagaagg
gagcaggtygg
gacaaggccce
ttcaacctge
aagggggagyg
acccacctgg
gctgaggtga
ggcaggtgge
gtgagggcetyg

224 -

ctgtgaagcet
agaagatcaa
agattggccc
ccaagtggag
aggtgcaget
tggatgtggg
ccttcaccat
tgcaccaggy
agccctteag
tgggctctga
tgctgaggtyg
ggatgggcta
aggactcctg
aaatctaccc
tgactgaggt
tcctgaagga
tccagaagca

tgaagactgg’

ctgaggctgt
tcaagctgec
cctggatecce
tggagaagga
agaccaagct
tgactgacac
ctggectgga
agcctgatca
agaaggtgta
acaagctggt
aggatgagca
ccecetgtggt
ccatgcatgg
agggcaaggt
tccetgetga
ctgtgaagac
cctgetggty

PCT/US2006/004213

gaagcctgge
ggcectggtyg
cgagaacccce
gaagctggtg
gggcatcccece
ggatgcctac
ccectecate
ctggaagggc
gaagcagaac
cctggagatt
gggcctgace
tgagctgcac
gactgtgaat
tggcatcaag
gatccceetyg
gcctgtgeat
gggccagggce
caagtatgcc
gcagaagatc
catccagaag
tgagtgggag
gcccattgtg
gggcaaggcet
caccaaccag
ggtgaacatt
gtctgagtct
cctggectgg
gtctgetgge
tgagaagtac
ggctaaggag
gcaggtggac
gatcctggtyg
gacaggccag
catccacact
ggctggcatce

49

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
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aagcaggagt
aaggagctga
gtgcagatgg
gctggggaga
cagatcacca
aagggcccty
gacatcaagg
gctggggaty

ttggcatccece
agaagatcat
ctgtgttcat
ggattgtgga
agatccagaa
ccaagetget
tggtgcccag
actgtgtggce

ctacaaccce
tgggcaggtyg
ccacaacttce
catcattgec
cttecagggtg
gtggaagggyg
gaggaaggcc
ctccaggecada

cagtcccagyg
agggaccagg
aagaggaadd
acagacatcc
tactacaggg
gagggggctyg
aagatcatca
gatgaggact

gggtggtgga
ctgagcacct
ggggcatcgg
agaccaagga
actccaggaa
tggtgatcca
gggactatgg
aaagccecggyg

PCT/US2006/004213

gtccatgaac
gaagacagct
gggctactce
gctccagaag
ccecetgtgg
ggacaactct
caagcagatg
cagatct

2160
2220
2280
2340
2400
2460
2520
2577

<210> 7

<211> 850

<212> PRT

<213> Artificial Sequence

<220>
<223> pol with altered protease
<400> 7
Met Ala Pro Ile Ser
1 5
Gly Met Asp Gly Pro
20
Leu

val
10
Trp

Pro Ile Glu Thr Pro Val Lys Leu Lys Pro

15
val Gln Glu
25

Thr

Thr Glu
30

Glu

Lys Lys Pro Leu Lys

Ile Ala
35
Lys

Lys val Glu Ile Glu Met Glu Lys Gly

45
Pro

Cys Lys

40

Ile Ile Glu Asn Val Phe Ala

55
Thr

Thr
60
Leu

Ser Pro Pro Asn

50
Lys

Gly TVY

Ile val Phe
65

Glu

Ser
70
Thr

Lys Lys Asp Lys Trp Arg Lys

75
Glu

Asp Arg

80

Gln Phe val Gln Gly Ile

95
Leu

Leu Asn Lys Arg Leu

85
Gly

Asp Trp
90

Ala Lys val
100

Ala

Thr Val
110

Phe

Pro His Pro Leu Lys Lys Lys Ser

105
Pro

Asp

val Phe val
120

Ser

Gly Asp Ser Leu Glu

115
Ala

Tyr Asp AsSp
125

Thr

Arg Lys
Thr
130
TyxY

Phe Thr Ile Ile Glu

140
Lys

Pro Asn Asn Pro Ile

135
Leu

Tyr Gly

Gln Val
150
Met

Pro Gln Ala
160

Gln

Arg Asn Ser
145

Ile

Tyr Gly Txp Gly Pro

155

Gln Thr Ile Leu Glu Pro Phe

170
Met

Ser
165
val

Phe Ser Lys Arg Lys

175
Ile val
180

Glu

Asn Pro Asp Ile Tyr Gln Tyx Leu Gly

185
Arg

Asp Asp Tyr
190
Glu Glu
205

Lys

His Thr Ile
200

Leu

Leu Ile Gln
195

Leu

Ser Asp Gly Lys Leu Arg

His Leu Thr Thr His Gln

210
Glu

Gln Gly
215

Trp

Arg Trp Pro Asp

220
Leu

Lys

Phe Met Glu Pro

235
Lys

Leu His
230

Ile

Lys Pro Pro
225

Trp

Gly Tyr Asp Lys

240

Thr Val Gln Val Thr Val

255
Gln

Leu Glu Ser
250

Leu

Pro
245
Lys

Pro Asp Trp
Gln
260

Ile

Ile val Gly Ala Ser Ile

270
Arg

Asn ASp Leu Lys Asn Trp

265
Gln Leu

280

Pro val Leu

285

Tyxr Gly Leu Thr

275

Lys Axg Cys Lys Gly

-5



Lys
Leu
305
Tyr
Gly
Thr
Gln
Trp
385
Glu
Glu
Lys
Asn
Axrg
465
Leu
Ile
Asp
Lys
Gly
545
Vval
Tyr
val
Gly
Leu
625
val
Gln
Lys

Arg

Tyr
705

WO 2006/086357

Ala
290
Ala
ASD
Gln
Gly
Leu
370
Gly
Thr
Phe
Glu
Arg
450
Gln
Gln
val
Gln
Lys
530
Gly
Leu
His
val
Glu
610
AsSp
Ala
Glu
Thr
Ala

690
Asn

Leu
Glu
Pro
Trp
Lys
355
Thr
Lys
Trp
Val
Pro
435
Glu
Lys
Ala
Thr
Ser
515
Glu
Asn
Phe
Ser
Ala
595
Ala
Cys
sSer
Thr
Ile
675
Ala

Pro

Thr
Asn
Ser
Thr
340
Tyx
Glu
Thr
Trp
Asn
420
Ile
Thr
val
Tle
AsSp
500
Glu
Lys
Glu
Leu
Asn
580
Lys
Met
Thr
Gly
Ala
660
His

Cys

Gln

Glu
Arg
Lys
325
TYyxr
Ala
Ala
Pro
Thr
405
Thr
val
Lys
val
Tyr
485
Ser
Ser
val
Gln
Asp
565
Trp
Glu
His
His
Tyr
645
Tyr
Thr

Trp

Ser

val
Glu
310
Asp
Gln
Arg
val
Lys
390
Glu
Pro
Gly
Leu
Thr
470
Leu
Gln
Glu
Tyxr
Val
550
Gly
Arg
Ile
Gly
Leu
630
Ile
Phe
Asp

Trp

Gln
710

Ile
295
Ile
Leu
Ile
Met
Gln

375
Phe

Tyr
Pro
Ala
Gly
455
Leu
Ala
Tyr
Leu
Leu
535
Asp
Ile
Ala
val
Gln
615
Glu
Glu
Leu
Asn
Ala

695
Gly

Pro
Leu
Ile
Tyr
Arg
360
Lys
Lys
Trp
Leu
Glu
440
Lys
Thr
Leu
Ala
Val
520
Ala
Lys
Asp
Met
Ala
600
val
Gly
Ala
Leu
Gly
680
Gly

val

Leu
Lys
Ala
Gln
345
Gly
Ile
Leu
Gln
val
425
Thr
Ala
Asp
Gln
Leu
505
Asn
Trp
Leu
Lys
Ala
585
Ser
Asp
Lys
Glu
Lys
665
Ser

Ile

val

Thx
Glu
Glu
330
Glu
Ala
Thr
Pro
Ala
410
Lys
Phe
Gly
Thr
Asp
490
Gly
Gln
val
val
Ala
570
Ser
Cys
Cys
val
val
650
Leu
Asn

Lys

Glu

-26 -

Glu
Pro
315
Ile
Pro
His
Thyr
Ile
395
Thr
Leu
VY
Tyr
Thr
475
Ser
Ile
Ile
Pro
Ser
555
Gln
ASp
Asp
Ser
Ile
635
Ile
Ala
Phe

Gln

Ser
715

Glu
300
val
Gln
Phe
Thr
Glu
380
Gln
Trp
Txp
val
val
460
Asn
Gly
Ile
Ile
Ala
540
Ala
Asp
Phe
Lys
Pro
620
Leu
Pro
Gly
Thr
Glu

700
Met

Ala
His
Lys
Lys
Asn
365
Ser
Lys
Ile
TyY
Asp
445
Thr
Gln
Leu
Gln
Glu
525
His
Gly
Glu
Asn
Cys
605
Gly
val
Ala
Arg
Gly
685
Phe

Asn

Glu
Gly
Gln
Asn
350
Asp
Ile
Glu
Pro
Gln
430
Gly
Asn
Lys
Glu
Ala
510
Gln
Lys
Ile
His
Leu
590
Gln
Ile
Ala
Glu
Trp
670
Ala

Gly

Lys

Leu
val
Gly
335
Leu
Val
val
Thr
Glu
415
Leu
Ala
Arg
Thr
Val
495
Gln
Leu
Gly
Arg
Glu
575
Pro
Leu
Trp
val
Thr
655
Pro
Thr

Ile

Glu

PCT/US2006/004213

Glu
Tyr
320
Gln
Lys
Lys
Ile
Trp
400
Trp
Glu
Ala
Gly
Glu
480
Asn
Pro
Ile
Ile
Lys
560
Lys
Pro
Lys
Gln
His
640
Gly
Val
val

Pro

Leu
720
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Ile Ile Gly Gln Vval Ala Glu His Leu Thr

725
Ala

Gln
730
Asn

Lys Lys Arg ASp Lys

735

Ala Gln val Phe Ile His Phe Gly

745
Arg

Val Met
740

Tyx

Lys Arg Lys Gly

750
Ile Ala Glu Ile
760

Gln

Ile Val Ile
765

Lys

Gly Gly Ala Thr

755
Gln

Ser Gly Asp
Thr
780

Leu

Ile Thr Glu
770

Arg

Leu Gln Ile Ile Gln Asn

775
AsSp

Asp Lys Lys
Phe
785

Ala

val Pro
800

Asn

Pro
795
Val

Tyr Tyr Arg Ser Asn

790
Lys

Arg Trp Lys Gly
Ala
810

Lys

Lys Leu Leu Trp Gly Glu val Ile Gln

805
Val

Gly Asp

815

Ile val Ala Ile Ile Arg

830
Arg

Ser Asp Lys Pro

820
Gln

Arg Arg
825

Asp

Lys Asp

Gly Met Ala vVal Ala Ser Gln

845

Tyx Lys

835

Gly Asp

840

Cys Asp

Glu Asp

850

<210> 8

<211> 2577
<212> DNA
<213>

<220>
<223>

<400> 8

agatctacca
atggatggec
gaaatctgca
tacaacaccc
gacttcaggg
cacccegetyg
ttctetgtge
aacaatgaga
tcccetgeca
cctgacattg
gggcagcaca
acccctgaca
cccgacaagt
gacatccaga
gtgaggcage
actgaggagg
ggggtgtact
cagtggacct
aggatgaggg
accactgagt
gagacctggg
tttgtgaaca
ggggctgaga
ggctatgtga
aagactgceccce
gtgactgcet
gagctggtga

tggcceccecat
ccaaggtgaa
ctgagatgga
ctgtgtttgce
agctgaacaa
gcctgaagaa
ccctggatga
cccectggeat
tcttccagtce
tgatctacca
ggaccaagat
agaagcacca
ggactgtgca
agctggtggg
tgtgcaagct
ctgagctgga
atgaccccte
accaaatcta
gggcccacac
ccattgtgat
agacctggtg
ccececcccect
cecttctatgt
ccaacagggag
tccaggecat
cccagtatge
accagatcat

Artificial Sequence

sequence for IA-Pol

ctcecceatt
gcagtggccec
gaaggagggc
catcaagaag
gaggacccag
gaagaagtct
ggacttcagg
caggtaccag
ctccatgacc
gtacatggct
tgaggagctyg
gaaggagccc
geccattgty
caagctgaac
gctgaggggc
gctggetgag
caaggacctg
ccaggagccce
caatgatgtg
ctggggcaag
gactgagtac
ggtgaagctg
ggctggggct
caggcagaag
ctacctggece
cctgggeatce
tgagcagctyg

gagactgtgc
ctgactgagg
aaaatctcca
aaggactcca
gacttctggg
gtgactgtgce
aagtacactg
tacaatgtge
aagatcctgg
gccctgtatg
aggcagcacce
ccettectgt
ctgcctgaga
tgggccteee
accaaggccc
aacagggaga
attgctgaga
ttcaagaacc
aagcagctga
acccccaagt
tggcaggcca
tggtaccagc
gccaacaggg
gtggtgaccc
ctecaggact
atccaggcecce
atcaagaagg

-27-

ctgtgaagcet
agaagatcaa
agattggccc
ccaagtggag
aggtgcagcet
tggctgtggg
ccttecaccat
tgccccaggy
agcccttcag
tgggctctga
tgctgaggtyg
ggatgggcta
aggactcctg
aaatctaccc
tgactgaggt
tcctgaagga
tccagaagca
tgaagactgg
ctgaggctgt
tcaagctgcece
cctggatcce
tggagaagga
agaccaagct
tgactgacac
ctggectgga
agcctgatca
agaaggtgta

gaagcctgge
ggceetggtg
cgagaacccec
gaagctggtg
gggcatccece
ggatgcctac
cccctecate
ctggaagggc
gaagcagaac
cctggagatt
gggcctgacc
tgagctgceac
gactgtgaat
tggcatcaag
gatcccectg
gcctgtgeat
gggccagggce
caagtatgcc
gcagaagatc
catccagaag
tgagtgggag
gceccattgtg
gggcaagget
caccaaccag
ggtgaacatt
gtectgagtcet
cctggeectgg

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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gtgcctgece acaagggcat tgggggcaat gagcaggtgg
atcaggaagg tgctgttcct ggatggcatt gacaaggccce
cactccaact ggagggctat ggcctctgac ttcaacctge
attgtggect cctgtgacaa gtgccagetg aagggggagy
tgctecceetg gecatctggea gectggecctge acccaccetgg
gctgtgecatg tggecctecegg ctacattgag gectgaggtga
gagactgecct acttcctget gaagectgget ggcaggtgge
gccaatggct ccaacttcac tggggccaca gtgagggctg
aagcaggagt ttggcatccce ctacaacccc cagtcccagg
aaggagctga agaagatcat tgggcaggtg agggaccagg
gtgcagatgg ctgtgttcat ccacaacttec aagaggaagg
gctggggaga ggattgtgga catcattgece acagacatcce
cagatcacca agatccagaa cttcagggtg tactacaggg
aagggccctyg ccaagetgct gtggaagggg gagggggctg
gacatcaagg tggtgcccag gaggaaggec aagatcatca
gctggggatg actgtgtgge ctccaggcag gatgaggact
<210> 9
<211> 850
<212> PRT
<213> Artificial Sequence
<220>
<223> IA-Pol
<400> 9
Met Ala Pro Ile Ser Pro Ile Glu Thr Val Pro
1 5 10
Gly Met Asp Gly Pro Lys Val Lys Gln Trp Pro
20 25
Ile Lys Ala Leu Val Glu Ile Cys Thr Glu Met
35 40
Ile Ser Lys Ile Gly Pro Glu Asn Pro Tyr Asn
50 55
Ile Lys Lys Lys Asp Ser Thr Lys Trp Arg Lys
65 70 75
Glu Leu Asn Lys Arg Thr Gln Asp Phe Trp Glu
85 90
Pro His Pro Ala Gly Leu Lys Lys Lys Lys Ser
100 105
Val Gly Asp Ala Tyr Phe Ser Val Pro Leu Asp
115 120
Tyr Thr Ala Phe Thr Ile Pro Ser Ile Asn Asn
130 135
Arg Tyr Gln Tyr Asn Val Leu Pro Gln Gly Trp
145 150 155
Ile Phe Gln Ser Ser Met Thr Lys Ile Leu Glu
165 170
Asn Pro Asp Ile Val Ile Tyr Gln Tyr Met Ala
180 185
Ser Asp Leu Glu Ile Gly Gln His Arg Thr Lys
195 200
Gln His Leu Leu Arg Trp Gly Leu Thr Thr Pro
210 215

-28-

acaagctggt
aggatgagca
ccecetgtggt
ccatgcatgg
agggcaaggt
tceetgetga
ctgtgaagac
cctgctggtyg
gggtggtggc
ctgagcacct
ggggcatcgg
agaccaagga
actccaggaa
tggtgatcca
gggactatgyg
aaagcccggg

Val Lys Leu

Thr Glu
30
Glu

Leu
Glu Lys
45
Thr Pro
60

Leu

Val

Val Asp

Val Gln Leu

Thr Val
110
Phe

val
Glu Asp
125
Glu Thr
140

Lys

Pro

Gly Ser

Pro Phe Arg

Ala Leu Tyr
190
Glu Glu
205

Lys

Ile

Asp
220

Lys

PCT/US2006/004213

gtctgctgge
tgagaagtac
ggctaaggag
gcaggtggac
gatcctggtg
gacaggccag
catccacact
ggctggcatc
ctccatgaac
gaagacagct
gggctactcc
gctccagaag
cccectgtgg
ggacaactct
caagcagatg
cagatct

Lys Pro

Glu Lys

Gly Lys

Phe Ala

Phe Arg
80
Gly Ile
95
Leu Ala

Arg Lys

Gly Ile
Ala
160
Gln

Pro

Lys
175
vVal Gly

Leu Arg

His Gln

1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2577




Lys
225
Trp
Asn
Tyr
Lys

Leu
305
Tyr

Gly
Thr
Gln
Trp
385
Glu
Glu
Lys
Asn
Arg
465
Leu
Ile
Asp
Lys
Gly

545
val

Tyr
Val
Gly
Leu

625
Val

WO 2006/086357

Glu
Thr
Asp
Pro
Ala
290
Ala
Asp
Gln
Gly
Leu
370
Gly
Thr
Phe
Glu
Arg
450
Gln
Gln
Vval
Gln
Lys
530
Gly
Leu
His
Val
Glu
610
Ala

Ala

Pro
Val
Ile
Gly
275
Leu
Glu
Pro
Trp
Lys
355
Thr
Lys
Trp
Val
Pro
435
Gly
Lys
Ala
Thr
Ser
515
Gly
Asn
Phe
Ser
Ala
595
Ala
Cys

Ser

Pro
Gln
Gln
260
Ile
Thr
Asn
Ser
Thr
340
Tvr
Glu

Thr

Trp

Asn
420
Ile
Thr
Val
Ile
Ala
500
Glu
Lys
Glu
Leu
Asn
580
Lys
Met

Thr

Gly

Phe
Pro
245
Lys
Lys
Glu
Arg
Lys
325
YT
Ala
Ala
Pro
Thr
405
Thr
val
Lys
val
TyTr
485
Ser
Ser
val
Gln
Asp
565
Trp
Glu
His
His

Tyr
645

Leu
230
Ile
Leu
Val
Val
Glu
310
Asp
Gln
Arg
Val
Lys
390
Glu
Pro
Gly
Leu
Thr
470
Leu
Gln
Glu
Tyr
Val
550
Gly
Arg
Ile
Gly
Leu

630
Tle

Trp
Val
Val
Arg
Ile
285
Ile
Leu
Ile
Met
Gln
375
Phe
Tyr
Pro
Ala
Gly
455
Leu
Ala
Tyr
Leu
Leu
535
Asp
Ile
Ala
val
Gln
615
Glu

Glu

Met
Leu
Gly
Gln
280
Pro
Leu
Ile
Tyr
Arg
360
Lys
Lys
Trp
Leu
Glu
440
Lys
Thr
Leu
Ala
Val
520
Ala
Lys
Asp
Met
Ala
600
val
Gly

Ala

Gly
Pro
Lys
265
Leu
Leu
Lyvs
Ala
Gln
345
Gly
Ile
Leu
Gln
val
425
Thr
Ala
ASp
Gln
Leu
505
Asn
Trp
Leu
Liys
Ala
585
Ser
Asp
Lys

Glu

Tvr
Glu
250
Leu
Cys
Thr
Glu
Glu
330
Glu
Ala
Thr
Pro
Ala
410
Lys
Phe
Gly
Thr
Asp
490
Gly
Gln
Val
Val
Ala
570
Ser
Cys
Cys
Val

vVal
650

-29 .

Glu
235
Lys
Asn
Lys
Glu
Pro
315
Ile
Pro
His
Thr
Ile
395
Thr
Leu
Tyr
T™vr
Thr
475
Sexr
Ile
Ile
Pro
Ser
555
Gln
Asp
Asp
Ser
Ile

635
Ile

Leu
Asp
Trp
Leu
Glu
300
Val
Gln
Phe
Thr
Glu
380
Gln
Trp
Trp
Val
Val
460
Asn
Gly
Ile
Ile
Ala
540
Ala
Asp
Phe
Lys
Pro
620

Leu

Pro

His
Ser
Ala
Leu
285
Ala
His
Lys
Lys
Asn
365
Ser
Lys
Ile
Tvr
Ala
445
Thr
Gln
Leu
Gln
Glu
525
His
Gly
Glu
Asn
Cys
605
Gly
val

Ala

Pro
Trp
Ser
270
Arg
Glu
Gly
Gln
Asn
350
Asp
Ile
Glu
Pro
Gln
430
Gly
Asn
Lys
Glu
Ala
510
Gln
Lys
Ile
His
Leu
590
Gln
Ile

Ala

Glu

Asp
Thr
255
Gln
Gly
Leu
Val
Gly
335
Leu
Val
Val
Thr
Glu
415
Lieu
Ala
Arg
Thr
val
495
Gln
Leu
Gly
Arg
Glu
575
Pro
Leu
Trp
vVal

Thr
655

PCT/US2006/004213

Lys
240
Val
Ile
Thr
Glu
Tyxr
320
Gln
Lys
Lys
Ile
Trp
400
Trp
Glu
Ala
Gly
Ala
480
Asn
Pro
Ile
Ile
Lys
560
Lys
Pro
Lys
Gln
His

640
Gly
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Gln Glu Thr
Ile
675

Ala

Lys Thr
Ala
690
Asn

Arg
Tvr Pro
705
Lys

Lys Ile

Ala Val Gln

Ile Gly

755
Ile Gln
770

Arg

Asp

Phe
785
Ala

val

Lys Leu

Ser Asp Ile

Tyr Gly Lys
835
Asp

850

Glu

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

10
671
DNA

<220>
<223> codon

<400> 10

gatctgceccac
gggagaggat
ccgtgggegt
acaccgeccge
gcttececgt
tgtcccactt
aggacatcct
acacccecegg
ccgtggagcec
ccatgtccecca
ccaagctgge
aaagcccgdg

<210> 11
<211> 216
<212> PRT

Gly

Ala
660
His

TYyY
Thr
Cys Trp

Gln Ser

Phe

Ala

Trp

Gln

Leu Leu

Asn Gly
680
Ala Gly
695

Gly Val

710

Ile Gly
725
Met Ala
740

Tyr Ser

Thr Lys

Tyr Tyr

Gln

val

Ala

Glu

Arg

Val Arg

Phe Ile

Lys
665
Ser
Ile
Val
AsSp

His

Leu Ala

Asn Phe

Lys Gin

Ala Ser
715
Gln Ala
730

Asn Phe

745

Glu
760
Gln

Gly

Leu
775

Asp Ser

790

Leu Trp
805
Lys Val
820

Gln Met

optimized

catgggcggc
gaggagggcc
gggcgcegtyg
caccaacgcc
gaggcccecag
cctgaaggag
ggacctgtgg
ccecggeatce
cgagaaggtg
gcacggcate
cttccaccac
c

Lys
val

Ala

Gly Glu

Pro Arg

Gly Asp

840

Artificial Sequence

Arg

Lys

Gly

Arg
825
Asp

Ile Val

Gln Ile
Pro
795
val

Asn

Ala
810
Lys Ala

Cys Val

Gly Arg Trp

670

Thr Gly Ala
685

Glu Phe

700

Met

Gly

Asn Lys

Glu His Leu

Lys Arg Lys
750
Ile Ile
765

Lys

Asp

Thr
780
Leu

Ile

Trp Lys

val Ile

Ile Ile

830

Lys

Ala Ser

845

sequence for HIV-1 jrfl nef

aagtggtcca
gagccecgecy
tcecagggacce
gactgecgecet
gtgceccetga
aagggcggcc
gtgtaccaca
aggttccceccce
gaggaggcca
gaggaccccy
gtggeccaggg

<213> Artificial Sequence

<220>

agaggtccgt
ccgacagggt
tggagaagca
ggctggaggc
ggcccatgac
tggagggcct
cccagggcta
tgaccttegg
acgagggcga
agaaggaggt
agctgcaccc

-30-

gcccggetgg
gaggaggacc
cggcgecate
ccaggaggac
ctacaagggc
gatccactcc
cttececcgac
ctggtgctte
gaacaactgce
gctggagtygg
cgagtactac

Gln

Arg

PCT/US2006/004213

Pro Val

Thr Val

Ile Pro

Glu Leu
720
Lys Thr
735
Gly Gly

Ala Thr

Gln Asn
Pro
800
Asp Asn
815

Arg Asp

Gly

Gln Asp

tccaccgtga
gagcccgeeyg
accteccteca
gaggaggtgg
gcecgtggace
cagaagaggc
tggcagaact
aagctggtgce
ctgctgcecacc
aggttcgact
aaggactgct

60

120
180
240
300
360
420
480
540
600
660
671
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<223> HIV-1 jrfl nef
<400> 11
Met Gly Gly Lys Trp Ser Lys Arg Ser Val Pro Gly Trp Ser Thr Val
1 5 10 15
Arg Glu Arg Met Arg Arg Ala Glu Pro Ala Ala Asp Arg Val Arg Arg
20 25 30
Thr Glu Pro Ala Ala Val Gly Val Gly Ala Val Ser Arg Asp Leu Glu
35 40 45
Lys His Gly Ala Ile Thr Ser Ser Asn Thr Ala Ala Thr Asn Ala Asp
50 ‘ 55 60
Cys Ala Trp Leu Glu Ala Gln Glu Asp Glu Glu Val Gly Phe Pro Val
65 70 75 80
Arg Pro Gln Val Pro Leu Arg Pro Met Thr Tyr Lys Gly Ala Val Asp
85 90 95
Leu Ser His Phe Leu Lys Glu Lys Gly Gly Leu Glu Gly Leu Ile His
100 105 110
Ser Gln Lys Arg Gln Asp Ile Leu Asp Leu Trp Val Tyr His Thr Gln
115 120 125
Gly Tyr Phe Pro Asp Trp Gln Asn Tyr Thr Pro Gly Pro Gly Ile Arg
130 135 140
Phe Pro Leu Thr Phe Gly Trp Cys Phe Lys Leu Val Pro Val Glu Pro
145 150 155 160
Glu Lys Val Glu Glu Ala Asn Glu Gly Glu Asn Asn Cys Leu Leu His
165 170 175
Pro Met Ser Gln His Gly Ile Glu Asp Pro Glu Lys Glu Val Leu Glu
180 185 190
Trp Arg Phe Asp Ser Lys Leu Ala Phe His His Val Ala Arg Glu Leu
195 200 205
His Pro Glu Tyr Tyr Lys Asp Cys
210 215
<210> 12
<211> 651
<212> DNA
<213> Artificial Sequence
<220>
<223> wild type nef sequence
<400> 12
atgggtggca agtggtcaaa acgtagtgtg cctggatggt ctactgtaag ggaaagaatg 60
agacgagctg agccagcagce agatagggtg agacgaactg agccagcagce agtaggggtg 120
ggagcagtat ctcgagacct ggaaaaacat ggagcaatca caagtagcaa tacagcaget 180
accaatgctg attgtgcctg gctagaagca caagaggatg aggaagtggg ttttccagtc 240
agacctcagg tacctttaag accaatgact tacaagggag ctgtagatct tagccacttt 300
ttaaaagaaa aggggggact ggaagggcta attcactcac agaaaagaca agatatcctt 360
gatctgtggg tctaccacac acaaggctac ttccctgatt ggcagaacta cacaccaggg 420
ccaggaatca gatttccatt gacctttgga tggtgcttca agctagtacc agttgagecca 480
gaaaaggtag aagaggccaa tgaaggagag aacaactgct tgttacaccc tatgagccag 540
catgggatag aggacccgga gaaggaagtg ttagagtgga ggtttgacag caagctagca 600
tttcatcacg tggcccgaga gectgecatecg gagtactaca aggactgetg a 651
<210> 13
<211> 671
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<212> DNA
<213> Artificial Sequence
<220>
<223> sequence for opt nef (G2A, LLAA)
<400> 13
gatctgeccac catggecgge aagtggtcca agaggtccgt gcceggetgg tcecaccgtga 60
gggagaggat gaggagggcc gagcccgcecg ccgacagggt gaggaggacce gagcccgccyg 120
ccgtgggegt gggegecgtyg tccagggacc tggagaagca cggcgccate acctcctecca 180
acaccgccgce caccaacgcc gactgecgect ggctggagge ccaggaggac gaggaggtgg 240
gctteccecegt gaggecccag gtgcccctga ggcccatgac ctacaagggce gccgtggacc 300
tgtcccactt cctgaaggag aagggcggcc tggagggect gatccactcc cagaagaggce 360
aggacatcct ggacctgtgg gtgtaccaca cccagggcta cttcceccgac tggcagaact 420
acaccccegg ccccggeate aggttcccee tgaccttegg ctggtgette aagctggtge 480
ccgtggagece cgagaaggtyg gaggaggeca acgagggcga gaacaactgc gccgcccace 540
ccatgtecca gcacggcatc gaggaccccyg agaaggaggt gctggagtgg aggttcgact 600
ccaagetgge cttccaccac gtggecaggy agctgcaccc cgagtactac aaggactgct 660
aaagcccggyg ¢ 671
<210> 14
<211> 216
<212> PRT
<213> Artificial Sequence
<220>
<223> opt nef (G2A, LLAA)
<400> 14
Met Ala Gly Lys Trp Ser Lys Arg Ser Val Pro Gly Trp Ser Thr Val
1 5 10 15
Arg Glu Arg Met Arg Arg Ala Glu Pro Ala Ala Asp Arg Val Arg Arg
20 25 30
Thr Glu Pro Ala Ala Val Gly Val Gly Ala Val Ser Arg Asp Leu Glu
35 40 45
Lys His Gly Ala Ile Thr Ser Ser Asn Thr Ala Ala Thr Asn Ala Asp
50 55 60
Cys Ala Trp Leu Glu Ala Gln Glu Asp @Glu Glu Val Gly Phe Pro Val
65 70 75 80
Arg Pro Gln Val Pro Leu Arg Pro Met Thr Tyr Lys Gly Ala Val Asp
85 90 95
Leu Ser His Phe Leu Lys Glu Lys Gly Gly Leu Glu Gly Leu Ile His
100 105 110
Ser Gln Lys Arg Gln Asp Ile Leu Asp Leu Trp val Tyr His Thr Gln
115 120 125
Gly Tyr Phe Pro Asp Trp Gln Asn Tyr Thr Pro Gly Pro Gly Ile Arg
130 135 140 .
Phe Pro Leu Thr Phe Gly Trp Cys Phe Lys Leu Val Pxo Val Glu Pro
145 150 155 160
Glu Lys Val Glu Glu Ala Asn Glu Gly Glu Asn Asn Cys Ala Ala His
165 170 175
Pro Met Ser Gln His Gly Ile Glu Asp Pro Glu Lys Glu val Leu Glu
180 185 190
Trp Arg Phe Asp Ser Lys Leu Ala Phe His His Val Ala Arg Glu Leu
195 200 205

232
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210 215
<210> 15
<211> 671
<212> DNA
<213> Artificial Sequence
<220>
<223> sequence for opt nef (G2A)
<400> 15
gatctgccac catggecgge aagtggtcca agaggtccgt geceggetgg tccaccgtga 60
gggagaggat gaggagggcce gagcccgcecg ccgacagggt gaggaggacc gagcccgccg 120
cagtgggegt gggcgecgtyg tccagggace tggagaagca cggegccatce acctcctcca 180
acaccgceege caccaacgcec gactgecgect ggetggagge ccaggaggac gaggaggtgg 240
gcttceccegt gaggccccag gtgccecectga ggeccatgac ctacaagggce gcegtggacc 300
tgtcccactt cctgaaggag aagggcggece tggagggcct gatccactcce cagaagaggc 360
aggacatcct ggacctgtgg gtgtaccaca cccagggcta cttccececgac tggecagaact 420
acaccccegg cceccggecate aggttcoccece tgaccttecgyg ctggtgette aagctggtgc 480
ccgtggagece cgagaaggtg gaggaggcca acgagggcga gaacaactge ctgctgcace 540
ccatgtccca gcacggecate gaggaccceg agaaggaggt gctggagtgg aggttcgact 600
ccaagctgge cttecaccac gtggccaggg agetgcacce cgagtactac aaggactgct 660
aaagcccggg ¢ 671
<210> 16
<211> 216
<212> PRT
<213> Artificial Sequence
<220>
<223> opt nef (G2a)
<400> 16
Met Ala Gly Lys Trp Ser Lys Arg Ser Val Pro Gly Trp Ser Thr Vval

1 5 10 15
Arg Glu Arg Met Arg Arg Ala Glu Pro Ala Ala Asp Arg Val Arg Arg
20 25 30
Thr Glu Pro Ala Ala Val Gly Val Gly Ala Val Ser Arg Asp Leu Glu
35 40 45

Lys His Gly Ala Ile Thr Ser Ser Asn Thr Ala Ala Thr Asn Ala Asp

50 55 60
Cys Ala Trp Leu Glu Ala Gln Glu Asp Glu Glu Val Gly Phe Pro Val
65 70 75 80
Arg Pro Gln Val Pro Leu Arg Pro Met Thr Tyr Lys Gly Ala Val Asp

85 90 95
Leu Ser His Phe Leu Lys Glu Lys Gly Gly Leu Glu Gly Leu Ile His
100 105 110
Ser Gln Lys Arg Gln Asp Ile Leu Asp Leu Trp Val Tyr His Thr Gln
115 120 125

Gly Tyr Phe Pro Asp Trp Gln Asn Tyr Thr Pro Gly Pro Gly Ile Arg

130 135 140
Phe Pro Leu Thr Phe Gly Trp Cys Phe Lys Leu Val Pro Val Glu Pro
145 150 '+ 155 160
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Glu Lys
Pro Met

Trp Arg
195

His Pro
210

<210> 17
<211> 2662
<212> DNA

165

180

200

Glu Tyr Tyr Lys Asp Cys

215

<213> Artificial Sequence

<220>
<223> SEAP

<400> 17

ccattgcata
ttaccgceccat
ttagttcata
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
gggcgtggat
gggagtttgt
ccattgacgc
ttagtgaacc
caccgggacce
gccaagagtyg
gaggctacag
ccgcgaggea
caagaacctc
gatcctaaaa
cttcccatat
agccacagcc
tgcagecgcec
gaatcgggcce
cgectegeca
cgtgectgec
catggacatt
agaccctgag
ggtgcaggaa
catgcaggcet
catgaaatac
ggctgececectg
tcgcatcgac
gttcgacgac
cgtcactgcec
catcttcggyg
cggaaacggt
gagcgggagc
aggcgaggac

expression

cgttgtatce
gttgacattg
gcccatatat
ccaacgacce
ggactttcca
atcaagtgta
cctggeatta
tattagtcat
agcggtttga
tttggcacca
aaatgggcdg
gtcagatcge
gatccagcct
agatctaagt
ctectcectgyg
gccgaggecce
atcatcttce
gggcagaaga
gtggctetgt
acggcctace
cgctttaacc
aagaaagcag
gceggeacct
tcegeccegec
gacgtgatcc
tacccagatg
tggctggega
tcecetggacce
gagatccacc
cgectgetga
catggtcatc
gccattgaga
gaccactcce
ctggcecectyg
ccaggctatg
cccgagtate
gtggeggtgt

cassette

atatcataat
attattgact
ggagttccgce
ccgeccattyg
ttgacgtcaa
tcatatgcca
tgceccagtac
cgctattace
ctcacgggga
aaatcaacgyg
taggcgtgta
ctggagacgc
ccgcggcecegyg
aagctteetyg
gcatcatccc
tgggtgceecge
tgggcgatgg
aggacaaact
ccaagacata
tgtgcggggt
agtgcaacac
ggaagtcagt
acgcccacac
aggaggggtyg
taggtggagg
actacagcca
agcgccagygg
cgtectgtgac
gagactccac
gcaggaacce
atgaaagcag
gggcgggcca
acgtcttcte
gcaaggcccyg
tgctcaagga
ggcagcagte
tcgcgcgecgg

170

185

atgtacattt
agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
atggtgatgc
tttccaagtc
gactttccaa
cggtgggagg
catccacgct
gaacggtgca
catgctgety
agttgaggag
caagaagctyg
gatgggogtyg
ggggcctgag
caatgtagac
caagggcaac
gacacgcggce
gggagtggta
ggtgaaccgc
ccaggacatc
ccgaaagtac
aggtgggacc
tgcceggtat
ccatctcatg
actggacccce
cegeggette
ggcttaccgg
gctcaccagc
cttcggaggc
ggacaggaag
cggcgeccgyg
agcagtgccc
cccgecaggcy
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190

205

atattggctc
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcce
ggttttggca
tccacceceat
aatgtcgtaa
tctatataag
gttttgacct
ttggaacgcy
ctgectgetge
gagaacccgyg
cagcctgecac
tctacggtga
atacccctgyg
aaacatgtgc
ttcecagacca
aacgaggtca
accaccacac
aactggtact
gctacgecagce
atgtttcgeca
aggctggacg
gtgtggaacc
ggtctetttyg
tccetgatgg
ttecctetteg
gcactgactg
gaggaggaca
taccccctge
gcctacacgg
ccggatgtta
ctggacgaag
cacctggtte

PCT/US2006/004213

val Glu Glu Ala Asn Glu Gly Glu Asn Asn Cys Leu Leu His

175

Ser Gln His Gly Ile Glu Asp Pro Glu Lys Glu val Leu Glu

Phe Asp Ser Lys Leu Ala Phe His His val Ala Arg Glu Leu

atgtccaaca
tacggggtca
tggecccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
gtacatcaat
tgacgtcaat
caactccgcc
cagagctcgt
ccatagaaga
gattcccegt
tgctgggect
acttctggaa
agacagccge
cagctgeccag
ccatggaccg
cagacagtgg
ttggcttgag
tctcegtgat
gagtgcagca
cggacgecga
tcatctccaa
tgggaacccc
ggaagaatct
gcactgagct
agcctggaga
agatgacaga
tggagggtgyg
agacgatcat
cgctgagect
gagggagctce
tcctectata
ccgagagega
agacccacgc
acggcgtgca

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
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ggagcagacc
ctgcgacctyg
ccecgegtty
tcagaattca
ccatctgttyg
gtecetttect
ctggggggtyg
gctggggatyg

ttcatagege
gcgeeccecyg
cttectetge
gtcgacgata
tttgccectce
aataaaatga
gggtggggca
cggtgggectc

acgtcatggce
ccggecaccac
tggccgggac
tctgatcacyg
ccecgtgecet
ggaaattgca
gcacagcaag
ta

cttegeegec
cgacgcegeg
atcaggtggc
atctgatctg
tccttgaccce
tegecattgte
ggggaggatt

-35 -

tgcctggagce
caccegggtt
ccecegcectgaa
ctgtgeccttc
tggaaggtgc
tgagtaggtg
gggaagacaa

PCT/US2006/004213

cctacaccgce
aacccgtggt
ttggaatcga
tagttgccag
cactcccact
tcattctatt
tagcaggcat

2280
2340
2400
2460
2520
2580
2640
2662
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