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NOVEL ISOLATED AND PURIFIED STRAINS OF CHIKUNGUNYA VIRUS AND
POLYNUCLEOTIDES AND POLYPEPTIDES SEQUENCES, DIAGNOSTIC AND
IMMUNOGENICAL USES THEREOF

FIELD OF THE INVENTION

The present invention concerns wild-strains of Chikungunya virus isolated from
patients exhibiting severe forms of infection and stemming from a human '
arbovirosis epidemy. The present invention also concerns polypeptide sequences
and fragment thereof derived from their genome, the polynucleotide encoding
same and their use as diagnostic products, as vaccine and/or as immunogenic

compaositions.

BACKGROUND OF THE INVENTION

Chikungunya virus (CHIKV) is a mosquito-transmitted Alphavirus belonging to
family Togaviridae [1,2]. It was isolated for the first time from a Tanzanian
outbreak in 1952 [3]. It is responsible for an acute infection of abrupt onset,
characterized by high fever, arthralgia, myalgia, headache and rash [4,5]. Poly-
arthralgia, the pathognomonic sign of the disease, is very painful. Symptoms are
generally self-limiting and last 1 to 10 days. However, arthralgia or arthritic
symptoms may persist for months or years. In some patients, minor hemorrhagic

signs such as epistaxis or gingivorrhagia have also been described.

CHIKV is geographically distributed in Africa, India and South East Asia. In Africa,
the virus is maintained through a sylvatic transmission cycle between wild
primates and mosquitoes such as Aedes luteocephalus, Ae. furcifer or Ae. taylori
[4]. In Asia, CHIKV is mainly transmitted from human to human by Ae. aegypti
and to a lesser extent by Ae. albopictus through an urban transmission cycle.

Since the 1952 Tanzania outbreak, CHIKV has caused outhreaks in East Africa
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(Tanzania, Uganda), in Austral Africa (Zimbabwe, South Africa), in West Africa
(Senegal, Nigeria) and in Central Africa (Central African Republic, Democratic
Republic of the Congo) [4]. The most recent epidemic re-emergence was
documented in 1999-2000 in Kinshasa, where an estimated 50,000 persons were
infected [6]. Since the first documented Asian outbreak in 1958 in Bangkok,
Thailand, outbreaks have been documented in Thailand, Cambodia, Vietnam,
Laos, Myanmar, Malasia, Philippines and Indonesia [4,5]. The most recent
epidemic re-emergence was documented in 2001-2003 in Java after 20 years [7].
Either in Africa or Asia, the re-emergence was unpredictable, with intervals of 7-8

years to 20 years between consecutive epidemics.

Since the end of 2004, Chikungunya virus (CHIKV) has emerged in the islands of
the south-western Indian Ocean. Between January and March 2005, more than
5,000 cases were reported in Comoros. Later in 2005, the virus has circulated in
the other islands, i.e Mayotte, Seychelles, Réunion and Mauritius. Starting in
December 2005, the rainy season gave rise to a renewed epidemic circulation of
the virus. Between January 1st and March 1st, 2006, 2,553, 3,471, and 4,650
cases have been reported in Mauritius, Mayotte and Seychelles (March 12th,
2006). The most affected island is Reunion with an estimated 212,000 cases until
March 12th, 2006 (iotal population: 770,000). More recently, circulation of the

virus has been documented in Madagascar.

In Reunion Island, the first documented cases were patients coming 1 ng back
from Comoros in March 2005. More than 3,000 cases were reported from March
to June. The transmission was limited during the winter season of the southern
hemisphere and a major upsurge has been observed since mid-December, with
an estimated 210,000 cases between January and March 2006 [8]. Since March
2005, 85 patients with a confirmed CHIKV -infection have developed severe
clinical signs (meningoencephalitis or fulminant hepatitis) which justified
hospitalization in an intensive care unit. Several cases of meningo-encephalitis
and major algic syndrome have been associated with vertical transmission of the

virus 9.
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To date, two CHIKV complete nucleotide sequences have been determined, for
the strains Ross (accession no: AF490259) and S27 [9], both isolated from
patients during the 1952 Tanzania outbreak. Another complete nucleotide
sequence has been determined for a strain isolated in Ae. furcifer during the
Senegal 1983 outbreak (accession no AY726732). Khan and coworkers [9]
showed that the S27 genome was similar in its structure to that of other
alphaviruses and that O’nyong-nyong virus (ONN) was the closest relative to
CHIKV. In addition, phylogenetic analyses based on partial E1 sequences from
African and Asian isolates revealed the existence of three distinct CHIKV
phylogroups, one containing all isolates from West Africa, one containing isolates
from Asia, and one corresponding to Eastern, Central and Southern African
isolates [10]. Strains isolated in 1999-2000 in the Democratic Republic of the
Congo belonged to the latter phylogroup [6].

SUMMARY OF THE INVENTION

An aspect of the invention is to provide new diagnostic and immunologic tools

against CHIK virus associated diseases, such as arbovirosis.

Such an aspect is particularly achieved by providing an isolated and purified wild
strain of Chikungunya virus (CHIK) capable of in vitro infecting human cells; and
its use for the detection of a CHIKV associated to an arbovirus, or for the

preparation of a composition that prevents and/or treats an arbovirus.

Another aspect of the invention concerns an isolated and purified strain of CHIKV
comprising at least one mutation in structural protein E1 and/or structural protein
E2; and its use for the detection of a CHIKV associated to an arbovirus, or for the

preparation of a composition that prevents and/or treats an arbovirus.

Another aspect of the invention concerns an isolated and purified polynucleotide
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comprising all or part of the sequence of SEQ ID NOS: 1, 2, 3, 4, 5 or 6; and its
use for the detection of a CHIKV associated to an arbovirus, or for the

preparation of a composition that prevents and/or treats an arbovirus.

Another aspect of the invention concerns a fragment of the polynucleotide of the
invention wherein it codes for the ectodomain of glycoprotein E2 or E1; and its
use for the detection of a CHIKV associated to an arbovirus, or for the

preparation of a composition that prevents and/or treats an arbovirus.

Other aspects of the invention concern a vector or plasmid comprising a
polynucleotide or fragment contemplated by the present invention, and host cell
comprising said vector or plasmid; and its use for the detection of a CHIKY
associated to an arbovirus, or for the preparation of a composition that prevents

and/or treats an arbovirus.

Yet another aspect of the invention concerns a purified polypeptide encoded by a
polynucleotide or fragment of the invention; and its use for the detection of a
CHIKV associated to an arbovirus, or for the preparation of a composition that

prevents and/or treats an arbovirus.

A further aspect of the invention concerns a monocional or polyclonal antibody or
fragment thereof that specifically binds to a polypeptide of the invention; and its
use for the detection of a CHIKV associated to an arbovirus, or for the

preparation of a composition that prevents and/or treats an arbovirus.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1: Localization of the E1 changes on the 3D structure modeled from
the crystal structure of SFV E1 [43][19].
A) Ribbon diagram of E1, with domain | colored red, domain Il yellow and domain

Ili, blue. Green tubes mark the disulfide bonds. The fusion peptide, at the tip of
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the molecule (in domain If) is colored orange and labeled. The N-terminus and
the C-terminus observed in the crystal (which is 30 aa upstream of the trans-
membrane region) are also labeled. The 2 unique changes observed in the Indian
Ocean isolates are indicated by stars and labeled: positions 226 (white) and 284
(magenta).

B) Partial representation (one octant, slightly extended) of the icosahedral E1
scaffold at the surface of the virion, viewed down a 5-fold symmetry axis. One E1
protomer is highlighted in colors, as in A); all the others are represented in grey.
The location of some of the icosahedral symmetry axes are drawn as solid black
symbols: pentagon for 5-fold axis, triangle for 3-fold axes, ellipse for 2-fold axes
(which in the T=4 lattice of alphaviruses are coincident with quasi 6-fold axes).
Open triangles indicate roughly the location of the E2 trimers that interact tightly
with E1, covering domain Il and the fusion peptide, and presenting the main
antigenic sites. The open triangles mark also quasi 3-fold symmetry axes of the
T=4 surface icosahedral lattice. A magenta ball marks the location of Glu 284, at
an inter-E1 protomer contact site. This contact is propagated 240 times at the
surface lattice (note all pink balls drawn on the grey protomers). Note that the
fusion peptide, in orange, is pointing up and away from contacts with other E1
protomers. This is more easily seen at the periphery of the virion, where one of
them is labeled (FP). In the virion, this region of E1 is not accessible, covered

underneath the E2 molecule [19].

Figure 2: Phylogenetic relationships among chikungunya isolates based on
partial E1 nucleotide sequences. Isolates from the Indian Ocean outbreak
(Reunion, Seychelles, Mayotte, Mauritius, Madagascar) represent a distinct clade
within a large East, Central and South African (ECSA) phylogroup. Bootstrap
resampling values are indicated at major nodes. The branch leading to West-
African phylogroup (of length approx. 15%) was shortened for convenience.

Figure 3: Proposed evolutionary scenario of chikungunya virus isolates from 1

the Indian Ocean outbreak. The scenario is based on six genome sequences
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determined by direct sequencing of RT-PCR products obtained using RNA

extracts as templates; the sequences thus correspond to consensus sequences
(Cons. Seq.) of the possible mixture of coexisting genomes (quasispecies). [nset:
number of cases of E1-226A and E1-226V at different time intervals in Reunion
Island, based on partial E1 sequences. E1-226V was observed in consensus
sequences 2, 3 and 4, and therefore most E1-226V isolates genotyped based on
partial E1 sequences are likely related to these genotypes. However, the
independent appearance of E1-226V in other genotypes cannot be excluded. Int.:
intermediate sequence. The location, size and relative position of the Islands and
the African border are indicative. Consensus sequence 1 was obtained from a
Reunion patient who traveled back from Comoros in March 2005, and from a
Reunion Island patient. Sequences 2 to 4 were sampled in Reunion lIsland;

sequence 5 was sampled in the Seychelles.

Figure 4 shows the nucleotide sequence of the genome of a CHIK virus strain
according to a preferred embodiment of the invention and more specifically for
the preferred strain named 05.115 (SEQ ID NO:1).

Figure 5 shows the nucleotide sequence of the genome of a CHIK virus strain
according to a preferred embodiment of the invention and more specifically for
the preferred strain named 05.209 (SEQ ID NO:2).

Figure 6 shows the nucleotide sequence of the genome of a CHIK virus strain
according to a preferred embodiment of the invention and more specifically for
the preferred strain named 06.21 (SEQ ID NO:3).

Figure 7 shows the nucleotide sequence of the genome of a CHIK virus strain
according to a preferred embodiment of the invention and more specifically for

the preferred strain named 06.27 (SEQ ID NO:4).

Figure 8 shows the nucleotide sequence of the genome of a CHIK virus strain
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according to a preferred embodiment of the invention and more specifically for
the preferred strain named 06.49 (SEQ ID NO:5).

Figure 9 shows the nucleotide sequence of the genome of a CHIK virus strain
according to a preferred embodiment of the invention and more specifically for
the preferred strain named 05.61 (SEQ ID NO:6).

Figure 10 shows a nucleotide sequence of a fragment of a CHIK virus according
to a preferred embodiment of the invention, and more specifically a fragment
which codes for the ectodomain of the glycoprotein E2 of the preferred strain
named 06.21 (SEQ ID NO:7).

Figure 11 shows a nucleotide sequence of a fragment of a CHIK virus according
to a preferred embodiment of the invention, and more specifically a fragment
which codes for the ectodomain of the glycoprotein E2 of the preferred strain
named 06.27 (SEQ ID NO:8).

Figure 12 shows a nucleotide sequence of a fragment of a CHIK virus according
to a preferred embodiment of the invention, and more specifically a fragment
which codes for the ectodomain of the glycoprotein E2 of the preferred strain
named 06.49 (SEQ ID NO:9).

Figure 13 shows a nucleotide sequence of a fragment of a CHIK virus according
to a preferred embodiment of the invention, and more specifically a fragment
which codes for the ectodomain of the glycoprotein E2 of the preferred strain
named 06.115 (SEQ ID NO:10).

Figure 14 shows a nucleotide sequence of a fragment of a CHIK virus according
to a preferred embodiment of the invention, and more specifically a fragment
which codes for a soluble form of the glycoprotein E2 of the preferred strain
named 06.21 (SEQ ID NO:11).
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Figure 15 shows a nucleotide sequence of a fragment of a CHIK virus according

- to a preferred embodiment of the invention, and more specifically a fragment

which codes for a soluble form of the glycoprotein E2 of the preferred strain
named 06.27 (SEQ ID NO:12).

Figure 16 shows a nucleotide sequence of a fragment of a CHIK virus according
to a preferred embodiment of the invention, and more specifically a fragment
which codes for a soluble form of the glycoprotein E2 of the preferred strain
named 06.49 (SEQ ID NO:13).

Figure 17 shows a nucleotide sequence of a fragment of a CHIK virus according
to a preferred embodiment of the invention, and more specifically a fragment
which codes for a soluble form of the glycoprotein E2 of the preferred strain
named 06.115 (SEQ ID NO:14).

Figure 18 shows an amino acid sequence of a preferred CHIK virus polypeptide
according to a preferred embodiment of the invention, and related more
specifically to the ectodomain of the glycoprotein E2 of the preferred strain
named 06.21 (SEQ ID NO:15).

Figure 19 shows an amino acid sequence of a preferred CHIK virus polypeptide
according to a preferred embodiment of the invention, and related more
specifically to the ectodomain of the glycoprotein E2 of the preferred strain
named 06.27 (SEQ ID NO:186).

Figure 20 shows an amino acid sequence of a preferred CHIK virus polypeptide
according to a preferred embodiment of the invention, and related more
specifically to the ectodomain of the glycoprotein E2 of the preferred strain
named 06.49 (SEQ 1D NO:17).

Figure 21 shows an amino acid sequence of a preferred CHIK virus polypeptide

according to a preferred embodiment of the invention, and related more
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specifically to the ectodomain of the glycoprotein E2 of the preferred strain
named 06.115 (SEQ ID NO:18).

Figure 22 shows an amino acid sequence of a preferred CHIK virus polypeptide
according to a preferred embodiment of the invention, and related more
specifically to a soluble form of the glycoprotein E2 of the preferred strain named
06.21 (SEQ ID NO:19).

Figure 23 shows an amino acid sequence of a preferred CHIK virus polypeptide
according to a preferred embodiment of the invention, and related more
specifically to a soluble form of the glycoprotein E2 of the preferred strain named
06.27 (SEQ ID NO:20).

Figure 24 shows an amino acid sequence of a preferred CHIK virus polypeptide
according to a preferred embodiment of the invention, and related more
specifically to a soluble form of the glycoprotein E2 of the preferred strain named
06.49 (SEQ ID NO:21).

Figure 25 shows an amino acid sequence of a preferred CHIK virus polypeptide
according to a preferred embodiment of the invention, and related more
specifically to a soluble form of the glycoprotein E2 of the preferred strain named
06.115 (SEQ ID NO:22).

Figure 26: Repeat Sequence Elements found in the 3'NTR region

A. Alignment of Repeat Sequence Elements found in the 3'NTR region of
chikungunya virus genome. All sequences form conserved and stable stem-loop
structures in which the less conserved nucleotides around position 20 constitute
the loop. Three RSE are found in all chikungunya genomes. The first one (RSE1)
is inserted before the internal poly-A sequence of S27 genome [9], whereas the
two others are found downstream this motif.

B. Predicted secondary structure for RSE1 of isolate 05-115.
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Figure 27: Focus phenotype of chikungunya viruses on AP61 cells by
Focus Immunoassay

Mosquito AP61 celis in 24-well plates were infected with CHIK virus stocks grown
on mosquito cells (virus titers 2-5 x 10"8 FFU. mL-1) at 0.0001 (top well) or
0.00001 (bottow well) multiplicity of infection. Infected cells were overlaid with
CMC in Leibovitz L15 growth medium with 2% FBS for 2 days to aliow focus
development at 28°C. The cells were fixed with 3% PFA in PBS, permeabilized
with Triton X-100 in PBS, and foci of CHIK virus replication were immunostained
with mouse anti-CHIK HMAF (dilution 1 :2,000) and peroxidase-conjugated goat
anti-mouse Ig (dilution 1 :100).

Figure 28: Viral preparation containing pE2. pE2 proteins detected by anti-CHIK

antibodies.

Figure 29: Alignment of nucleotide sequences encoding soluble form of E2
glycoprotein (E2-1 to E2-361) from Indian Ocean CHIK virus strains -21, -27, -49
and -116.

Figure 30: Primer sequences (SEQ [ID NO:79 and 80) used for the amplification
and cloning of the soluble form of the E2 (E2-1 to E2-364) (N-terminal and C-
terminal nucleic acid fragment: SEQ ID NO:81 and 82; N-terminal and C-terminal
protein fragment: SEQ ID NQ:83 and 84) from CHIK virus into the shuttle vector
pMT2/BiP/V5-HisA.

Figure 31: SDS-PAGE showing CHIK-sE2 staining by Coomassie blue.

Figure 32: Immunoblot analysis of highly purified CHIK sE2 protein.

Figure 33: Construct of the TRIP vector expressing the secreted soluble form of

the E2 glycoprotein (sE2) from Chikungunya virus La Réunion 05 strains.

Figure 34 shows the nucleotide sequence coding the secreted soluble form of
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the E2 glycoprotein (sE2) into the TRIP vector (SEQ ID NO:85).

Figure 35: Immunofluorescent (IF) assay using anti-CHIK antibodies on
TRIP/CHIK sE2-transduced 293 cells.

Figure 36 shows a direct ELISA with 10 mL of enriched pE2 protein per well.
Antigens were tested respectively with a mouse anti-DEN1 (dilution 1:1000), anti-
WN (dilution 1:1000) and anti-CHIK (dilution 1:10 000). '

Figure 37 shows an amino acid sequence of the ORF 2 (sfructural proteins) of
the CHIK S27 strain (GenBank AF339485; SEQ [D NO: 23).

Figure 38 shows an amino acid sequence of the ORF 2 (structural proteins) of a
preferred CHIK virus according to a preferred embodiment of the invention,
namely the 05.61 strain (SEQ ID NO: 24).

Figure 39 shows an amino acid sequence of the ORF 2 (structural proteins) of a
preferred CHIK virus according to a preferred embodiment of the invention,
namely the 05.209 strain (SEQ ID NO: 25).
Figure 40 shows an amino acid sequence of the ORF 2 (structural proteins) of a
preferred CHIK virus according to a preferred embodiment of the invention,
namely the 05.115 strain (SEQ ID NO: 26).

Figure 41 shows an amino acid sequence of the ORF 2 (structural proteins) of a
preferred CHIK virus according to a preferred embodiment of the invention,
namely the 06.49 strain (SEQ ID NO: 27).

Figure 42 shows an amino acid sequence of the ORF 2 (structural proteins) of a
preferred CHIK virus according to a preferred embodiment of the invention,

namely the 06.27 strain (SEQ ID NO: 28).

Figure 43 shows an amino acid sequence of the ORF 2 (structural proteins) of a
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preferred CHIK virus according to a preferred embodiment of the invention,
namely the 06.21 strain (SEQ ID NO: 29).

Figure 44 shows an amino acid sequence of the ORF 1 (non-structural proteins)
of a preferred CHIK virus according to a preferred embodiment of the invention,
namely the 05.61 strain (SEQ ID NO: 30).

Figure 45 shows an amino acid sequence of the ORF 1 (non-structural proteins)
of a preferred CHIK virus according to a preferred embodiment of the invention,
namely the 05.209 strain (SEQ ID NO: 31).

Figure 46 shows an amino acid sequence of the ORF 1 (non-structural proteins)
of a preferred CHIK virus according to a preferred embodiment of the invention,
namely the 05.115 strain (SEQ ID NO: 32).

Figure 47 shows an amino acid sequence of the ORF 1 (non-structural proteins)
of a preferred CHIK virus according to a preferred embodiment of the invention,
namely the 06.49 strain (SEQ ID NO: 33).
Figure 48 shows an amino acid sequence of the ORF 1 (non-structural proteins)
of a preferred CHIK virus according to a preferred embodiment of the invention,
namely the 06.27 strain (SEQ ID NO: 34).

Figure 49 shows an amino acid sequence of the ORF 1 (non-structural proteins)
of a preferred CHIK virus according to a preferred embodiment of the invention,
namely the 06.21 strain (SEQ ID NO: 78).

Figure 50: Evaluation of anti-CHIK E2 Mab reactivity by ELISA.

Figure 51: Evaluation of anti-CHIK E2 MAb reactivity on CHIK virions by ELISA.

Figure 52: Immunofluorescence (IF) analysis of anti-CHIK E2 Mab reactivity on
CHIKV-infected Vero cells.
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Figure 53: Immunofluorescence (IF) analysis of anti-CHIK E2 Mab reactivity on
TRIP/CHIK.sE2-transduced 293A cells.

Figure 54: Anti-CHIK E2 Mab binding on cell surface of CHIK virus-infected Vero
cells by FACS analysis.

Figure 55: Western blot analysis of CHIKSE2 expression in TRIP/CHIK sE2-
transduced 293A cells.

DETAILED DESCRIPTION OF THE INVENTION

In the present study, the inventors determined the nearly complete nucleotide
sequences of viruses isolated from six patients originating from Reunion and
Seychelles Islands. The present invention allows to determine the genome
structure as well as the unique molecular features of the Indian Ocean outbreak
isolates, which distinguish them from other reported CHIKV and alphavirus

sequences.

As one in the art may appreciate, the originality of the present invention is the
identification of novel strains of the Chikungunya (CHIK) virus which are
distinguished from CHIK virus of the prior art, and the use of these CHIK strains
and the polypeptides and the polynucleotides encoding same derived from their

genome in the diagnostic, prevention and/or treatment of arbovirosis.

According to a first aspect, the present invention concerns an isolated and
purified wild strain of chikungunya virus (CHIKV) capable of in vitro infecting
human cells. Preferably, the present invention concerns a wild strain of CHIK
virus which exhibits the same characteristics than those selected from the group
consisting of the isolates 05.115, 05.61, 05.209, 06.21, 06.27 and 06.49.

According to a preferred embodiment, the strains that are within the scope of the
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present invention are characterized in that their genome comprises at least one
mutation when compared to the sequence of the genome of the CHIK virus strain
S$-27 (GenBank AF339485). Also within the scope of the invention, is any strain
grown or obtained by cell culture from a sample of a preferred CHIK strain of the
invention. The genome of the preferred strains according to the present invention
comprises a sequence as shown in Figure 4, 5, 6, 7, 8 or 9 (SEQ ID NO: 1, 2, 3,
4, 5 or 6).

According to another aspect, the present invention provides an isolated and
purified strain of chikungunya virus (CHIKV) comprising at least one mutation in
structural protein E1 and/or in structural protein E2, and more particularly in their
ectodomain region. According to a preferred embodiment, the strain of the
invention is characterized by the fact that its genome comprises at least one
mutation in the E2 protein at a position homologous to amino acid position 382,
399, 404, 485, 489, 506, 536, 624, 637, 669, 700 or 711 of SEQ ID NO: 23 (Fig.
37). More particularly, the mutation is preferably selected from the group
consisting of G382K, 1399M, G404E, N485T, A489T, L506M, I536T, S629N,
T637M, A669T, S700T and V711A as shown in Table 6. According to another
preferred embodiment, the strain of the invention is characterized by the fact that
its genome comprises at least one mutation in the E1 protein at a position
homologous to amino acid position 1035, 1078, 1093 or 1131 of SEQ ID NO: 23.
More particularly, the mutation is preferably selected from the group consisting of
A1035V, M1078V, D1093E and V1131A as shown in Table 6. Most preferably,
the mutation in the E1 protein is A1035V.

As use herein, the expression "at a position homologous to an amino acid
position" of a protein, refers to amino acid positions that are determined to
correspond to one another based on sequence and/or structural alignments with
a specified reference protein. For instance, in a position corresponding to an
amino acid position of a CHIK virus structural protein set forth as SEQ ID NO: 1
can be determined empirically by aligning the sequences of amino acids set forth
in SEQ ID NO: 1 with a particular CHIK virus structural protein. Homologous or
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correspaonding positions can be determined by such alignment by one of skill in
the art using manual alignments or by using the numerous alignment programs
available (for example, BLASTP). Homologous or corresponding positions also
can be based on structural alignment, for example by using computers simulated
alignments of protein structure. Recitation that amino acids of a polypeptide
correspond to amino acids in a disclosed sequence refers to amino acids
identified upon alignment of the polypeptide with the disclosed sequence to
maximize identity or homology (where conserved amino acids are aligned) using
a standard aigorithm, such as the GAP algorithm. As used herein, "at a position
homologous to" refers to a position of interest (i.e., base number or residue
number) in a nucleic acid molecule or protein relative to the position in another
reference nucleic acid molecule or protein. The position of interest to the position
in another reference protein can be in, for example, an amino acid sequence from
the same protein of another CHIK strain. Homologous positions can be
determined by comparing and aligning sequences to maximize the number of
matching nucleotides or residues, for instance, such that identity between the
sequences is greater than 95%, preferably greater than 96%, more preferably
greater than 97%, even more preferably greater than 98% and most preferably
greater than 99%. The position of interest is then given the number assigned in

the reference nucleic acid molecule.

Another aspect of the invention concerns an isolated and purified polynucleotide
comprising all or part of the sequence as shown in Figures 4, 5, 6, 7, 8 or 9 (SEQ
IDNO: 1,2, 3,4,50r5).

Another aspect of the invention concerns a fragment of the polynucleotide of the
invention characterized by the fact that it codes for the glycoprotein E1 or E2, and
more preferably for their ectodomain region. Advantageously, the fragment of the
invention when coding for the E2 ectodomain, comprises, or more preferably,
consists of a nucleotide sequence as shown in Figures 10, 11, 12 or 13 (SEQ ID
NO: 7, 8, 9 or 10).
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Yet another aspect of the invention concerns a fragment of the polynucleotide of
the invention characterized by the fact that it codes for a soluble form of
glycoprotein E2. According to a preferred embodiment, the soluble fragment of
glycoprotein E2 comprises or more preferably consists of a nucleotide sequence
as shown in Figures 14, 15, 16 or 17 (SEQ ID NO. 11, 12, 13 or 14).

As one skilled in the art may appreciate, a fragment as contemplated by the
present invention may be obtained by:
. use of restriction enzymes wherein their cleavage sites are present in

the polynucleotide comprising said fragment;

amplification with specific primers for said fragment;

in vitro transcription; or

- chemical synthesis.

According to another aspect, the present invention is concerned with an isolated
and purified polypeptide encoded by a polynucleotide or by a fragment of the
invention. As used herein, the terms “polypeptide” and “protein” are used
interchangeably to denote an amino acid polymer or a set of two or more

interacting or bound amino acid polymers.

By "isolated" is meant, when referring to a polypeptide, that the indicated
molecule is separate and discrete from the whole organism with which the
molecule is found in nature or is present in the substantial absence of other
biological macro-molecules of the same type. The term "isolated" with respect to
a polynucleotide is a nucleic acid molecule devoid, in whole or part, of sequences
normally associated with it in nature; or a sequence, as it exists in nature, but
having heterclogous sequences in association therewith; or a molecule

disassociated from the chromosome.

Broadly defined, the terms “purified polypeptide” or “purified polynucleotide” refer
to polypeptides or polynuclectides that are sufficiently free of other proteins or

polynucleotides, or carbohydrates, and lipids with which they are naturally
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associated. The polypeptide or polynucleotide may be purified by any process by
which the protein or polynucleotide is separated from other elements or
compounds on the basis for instance, of charge, molecular size, or binding
affinity.

The preferred peptides of the invention comprise at least one amino acid
substitution compared with the amino acid sequence of strain S-27 (GenBank
AF339485) and are derived from the sequence of a protein coded by a fragment
of the invention. Preferably, a purified polypeptide of the invention comprises all
or part of the amino acid sequence of a CHIK virus ORF 1 or 2 contemplated by
the present invention such as one defined in any one of SEQ ID NOS 24 to 29
(ORF 2) or of SEQ ID NOS 30 to 34 and 78 (ORF 1). More preferably, a purified
polypeptide of the invention comprises all or part of the amino acid sequence of a
glycoprotein E2 contemplated by the present invention such as one defined in
any one of SEQ ID NOS 15 to 18‘(Figures 18 to 21). Even more preferably, a
purified polypeptide of the invention comprises all or part of the amino acid
sequence of a soluble form of glycoprotein E2 contemplated by the present
invention such as one defined in any one of SEQ 1D NOS 19 to 22 (Figures 22 to
25).

The present invention is also concerned with a vector comprising a poly-
nucleotide of the invention or a fragment of a polynucleotide of the invention. As
used herein, the term "vector" refers to a polynucleotide construct designed for
transduction/transfection of one or more cell types. Vectors may be, for example,
“cloning vectors" which are designed for isolation, propagation and replication of
inserted nucleotides, "expression vectors" which are designed for expression of a
nucleotide sequence in a host cell, or a "viral vector” which is designed to result
in the production of a recombinant virus or virus-like particle, or "shuttle vectors",
which comprise the attributes of more than one type of vector. Preferred vector
are those deposited at the CNCM (Collection Nationale de Cultures de
Microorganismes), 28 rue du Docteur Roux, 75724 PARIS Cedex 15, France, on
March 15, 2006 under accession numbers [-3587, 1-3588, {-3589 and 1-3590.
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Another preferred vector contemplated by the present invention is the plasmid
called TRIP-CHIK.sE2 which has been deposited at the CNCM (Collection
Nationale de Cultures de Microorganismes), 28 rue du Docteur Roux, 75724
PARIS Cedex 15, France, on March 14, 2007, under accession number 1-3733.
Such a vector comprises a fragment which codes for a soluble form of the
glycoprotein E2 of the invention. This preferred vector has been optimised for
efficient production of the recombinant E2 protein into mammalian cells. As used
herein, the term "optimised" means that the vector incorporates regulation
sequences, such as a signal peptide sequence, in order to provide adequate

expression of the desired encoded protein.

In a related aspect, the present invention provides a host cell comprising a vector
as defined above. The term "host cell" refers to a cell that has a new combination
of nucleic acid segments that are not covalently linked to each other in nature. A
new combination of nucleic acid segments can be introduced into an organism
using a wide array of nucleic acid manipulation techniques available to those
skilled in the art. A host cell can be a single eukaryatic cell, or a single prokaryotic
cell, or a mammalian cell. The host cell can harbor a vector that is extragenomic.
An extragenomic nucleic acid vector does not insert into the cell's genome. A
host cell can further harbor a vector or a portion thereof that is intragenomic. The
term intragenomic defines a nucleic acid construct incorporated within the host
cell's genome. A preferred host cell of the invention E. coli such as the one
containing a vector of the invention and deposited at the CNCM (Collection
Nationale de Cultures de Microorganismes), 28 rue du Docteur Roux, 75724
PARIS Cedex 15, France, on March 15, 2006 under accession numbers [-3587, |-
3588, 1-3589 and [-3590 and on March 14, 2007 under accession number {-3733.

The present invention is further concerned with a monoclonal antibody or
polyclonal antibodies, or fragments thereof, that specifically bind to a polypeptide
of the invention. As used herein, the term "specifically binds to" refers to
antibodies that bind with a relatively high affinity to one or more epitopes of a

protein of the invention, but which do not substantially recognize and bind to
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molecules other than the one(s) of interest. As used herein, the term “relatively
high affinity” means a binding affinity between the antibody and the protein of
interest of at least 10° M, and preferably of at least about 107 M and even more
preferably 10% M to 107" M. Determination of such affinity is preferably
conducted under standard competitive binding immunoassay conditions which is

common knowledge to one skilled in the art.

As used herein, the term “antibody” refers to a glycoprotein produced by lymphoid
cells in response to a stimulation with an immunogen. Antibodies possess the
ability to react in vitro and in vivo specifically and selectively with an antigenic
determinant or epitope eliciting their production or with an antigenic determinant
closely related to the homologous antigen. The term "antibody" is meant to
encompass constructions using the binding (variable) region of such an antibody,
and other antibody modifications. Thus, an antibody useful in the method of the
invention may comprise a whole antibody, an antibody fragment, a polyfunctional
antibody aggregate, or in general a substance comprising one or more specific
binding sites from an antibody. The antibody fragment may be a fragment such
as an Fv, Fab or F(ab'"), fragment or a derivative thereof, such as a single chain
Fv fragment. The antibody or antibody fragment may be non-recombinant,
recombinant or humanized. The antibody may be of an immunoglobulin isotype,
e.g., IgG, IgM, and so forth. In addition, an aggregate, polymer, derivative and
conjugate of an immunoglobulin or a fragment thereof can be used where

appropriate.

Another aspect of the invention is the use of an element selected from the group
consisting of a strain, a polynucleotide, a fragment, a vector, a host cell, a
polypeptide and an antibody of the invention for either the detection of a CHIKV
associated to an arbovirosis, or for the preparation of a composition that prevents

and/or treats an arbovirosis.

Another aspect of the present invention relates to a composition for treating

and/or preventing an arbovirosis. The composition of the present invention
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advantageously comprises at least one element selected from the group
consisting of a strain, a polynucleotide, a fragment, a vector, a host cell, a
polypeptide and an antibody of the invention. The composition of the invention
may further comprise an acceptable carrier. In a related aspect, the invention
provides a method for treating and/or preventing an arbovirosis. The method
comprises the step of administering to a subject in need thereof a composition of

the invention.

As used herein, the term "treating" refers to a process by which the development
of an infection from a CHIKV is affected or completely eliminated. As used herein,
the term “preventing" refers to a process by which the CHIKV infection is

obstructed or delayed.

As used herein, the expression "an acceptable carrier" means a vehicle for
containing the components (or elements) of the composition of the invention that
can be administered to a animai host without adverse effects. Suitable carriers
known in the art include, but are not limited to, gold particles, sterile water, saline,
glucose, dextrose, or buffered solutions. Carriers may include auxiliary agents
including, but not limited to, diluents, stabilizers (i. e., sugars and amino acids),
preservatives, wetting agents, emulsifying agents, pH buffering agents, viscosity

enhancing additives, colors and the like.

The amount of components of the composition of the invention is preferably a
therapeutically effective amount. A therapeutically effective amount of
components of the composition of the invention is the amount necessary {0 allow
the same to perform their preventing and/or treating role against a CHIKV
infection without causing overly negative effects in the host to which the
composition is administered. The exact amount of components to be used and

the composition to be administered will vary according to factors such as the

'mode of administration, as well as the other ingredients in the composition.

The composition of the invention may be given to a host (such as a human)

through various routes of administration. For instance, the composition may be
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administered in the form of sterile injectable preparations, such as sterile
injectable aqueous or oleaginous suspensions. These suspensions may be
formulated according to techniques known in the art using suitable dispersing or
wetting agents and suspending agents. The sterile injectable preparations may
also be sterile injectable solutions or suspensions in non-toxic parenterally-
acceptable diluents or solvents. They may be given parenterally, for example
intravenously, intramuscularly or sub-cutaneously by injection, by infusion or per
0s. Suitable dosages will vary, depending upon factors such as the amount of
each of the components in the composition, the desired effect (short or long
term), the route of administration, the age and the weight of the host to be
treated. Any other methods well known in the art may be used for administering

the composition of the invention.

Yet another aspect of the invention is the use of a composition as defined
hereabove for the preparation of a medicament for treating and/or preventing an

arbovirosis in a subject in need thereof.

Yet another aspect of the invention is to provide a kit for the detection of a CHIKV
associated to an arbovirosis, comprising at least one element selected from the
group consisting of a strain, a polynucleotide, a fragment, a vector, a host cell, a
polypeptide and an antibody of the invention. Kits according to this embodiment
of the invention may comprise packages, each containing one or more of the
above mentioned elements (typically in concentrated form) which are required to

perform the respective diagnostic tests.

EXAMPLES

The examples here below will highlight other characteristics and advantages of
the present invention, and will serve to illustrate the scope of the use of the
present invention and not to limit its scope. Modifications and variations may be
made without departing from the spirit and the scope of the invention. Although it

is possible to use other methods or products equivalent to those that are found
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here below to test or to realize the present invention, the preferred material and

methods are described.

EXAMPLE 1: Identification and characterization of CHIK viruses causing the

Indian Ocean outbreak

The inventors (as sometimes referred therein as “we”) report the nearly complete
genome sequence of six selected clinical isolates, along with partial sequences of
glycoprotein E1 from a total of 60 patients from Réunion, Seychelles, Mauritius,
Madagascar and Mayotte Islands. The present results indicate that the outbreak
was initiated by a strain related to East-African isolates, from which viral variants
have evolved following a traceable microevolution history. Uniqué molecular
features of the outbreak isolates were identified. Notably, in the region coding for
the non-structural proteins, ten amino acid changes were found, three of which
being located in alphavirus conserved positions of nsP2 (which contains helicase,
protease and RNA triphosphatase activities) and of the polymerase nsP4. The
sole isolate obtained from the cerebrospinal fluid of a patient showed unique
changes in nsP1 (T301l), nsP2 (Y642N) and nsP3 (E460 deletion). In the
structural protein region, two noteworthy changes (A226V and D284E) were
observed in the membrane fusion glycoprotein E1. Homology 3D modelling
allowed mapping of these two changes to regions that are important for virion
assembly and for membrane fusion. Change E1-A226V was absent in the initial
strains but was observed in >85% of subsequent viral sequences from Reunion,

denoting evolutionary success possibly due to adaptation to the mosquito vector.
MATERIAL AND METHODS

Patients. The 60 patients for whom partial or complete CHIKV nucleotide
sequences were determined originated from Reunion (N=43), Seychelles (N=3),
Madagascar (N=7), Mayotte (N=4) and Mauritius (N=3). Characteristics of the

patients and biological samples are listed in Table 1.
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Virus isolation and RNA extraction. Viruses were isolated either from serum or
cerebrospinal fluid (CSF) (Table 1). Briefly, C6-36 Aedes albopictus cells were
inoculated with 1 ml of serum or CSF diluted 1:10 in L15 medium (Gibco). The
cells were grown at 28°C in L15 supplemented with 5% foetal bovine serum and
10% tryptose-phosphate. Cells and supernatants were harvested after the first
passage (5 days) and the second passage (7 days). The virus isolates were
identified as CHIKV by indirect immunofluorescence, using CHIKV hyper immune
ascitic fluid. In the case of isolates 05.115, 06.21, 06.27 and 06.49 whose
genomes were sequenced, absence of yellow fever, dengue and West Nile
viruses was confirmed by indirect immunofluorescence using specific sera. RNA
was extracted using the QIAAmp Viral Minikit (Qiagen, France).

Nucleotide sequencing. Primers (Table 4) were designed based on the
nucleotide sequence 20 of the S27 strain. RT-PCR was performed using the
Titan One Tube RT-PCR kit (Roche, France). RT-PCR fragments were purified
by ultrafiltration prior to sequencing (Millipore, France). Sequencing reactions
were performed using the BigDye Terminator v1.1 cycle sequencing kit (Applied
Biosystems, USA) and purified by ethanol precipitation. Sequence
chromatograms were obtained on automated sequence analysers ABI3100 or

ABI3700 (Applied Biosystems). All amplicons were sequenced on both strands.

Assembly of genome sequences and sequence analysis. Contig assembly
was performed independently by distinct operators and software, using either
BioNumerics version 4.5 (Applied-Maths, Sint-Martens-Latem, Belgium) or
PhredPhrap / Consed [11]. Both analyses yielded exactly the same consensus
sequence for all strains. A single contig of 11,601 nt was obtained for five
isolates, whereas for strain 05.61, a sequence portion was missing, between S27
positions 5,246 to 5,649 (positions 390 to 524 of nsP3). Sequence alignments
and computation of substitution tables were performed using programs
BioNumerics, DNASP version 4.10 [12] and DAMBE version 4.2.13 [13].
Alignments of nucleotide and amino acid sequences against selected alphavirus

sequences were performed with the ClustalW1.7 software [14]. Sequence
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identities were computed with the Phylip package [15]. RNA secondary structure
was predicted with the Vienna RNA secondary structure server [16]. Neighbor-
joining trees were constructed using MEGA version 3.1 [17] with the Kimura-2
parameter corrections of multiple substitutions. Reliability of nodes was assessed
by bootstrap resampling with 1,000 replicates. Amounts of synonymous
substitutions per synonymous site (Ks) and of non synonymous substitutions per
non synonymous site (Ka) were estimated using DNASP. RDP2 [18] was used to

detect putative mosaic sequences.

3D structure modeling. The crystallographic structure of the ectodomain of the
glycoprotein E1 of Semliki Forest Virus (SFV) at neutral pH [19]; Protein Data
Bank code 2ALA) was used as a template to model and analyze the two amino
acid mutations of the Indian Ocean isolates. Figure 2 was prepared using the
program RIBBONS [20].

Detection of viral foci by immunological staining. Aedes pseudoscutellaris
AP61 cells were grown in a 24-well tissue culture plates in Leibovitz L-15 growth
medium with 10% heat inactivated fetal calf serum (FCS) for 24 h. Mosquito cell
monolayers were washed once with Leibovitz L-15 and 0.2 ml Leibovitz L-15/2%
FCS were added. Cells were infected with CHIK virus in 0.2 ml of Leibovitz L-
15/2% FCS and incubated at 28°C for 1 h. Overlay medium consisting of 0.4 ml
of Leibovitz L-156/2% FBS and carboxymethylicellulose (CMC) (1.6%) was then
added and the tissue culture plates were incubated at 28°C for 2 days. Foci of
infected cells were visualized by focus immunoassay (FIA). The cells were
washed with PBS, fixed with 3% paraformaldehyde (PFA) in PBS for 20 min, and
permeabilized with 0.5% Triton X-100 in PBS for 4 min at room temperature. The
fixed cells were incubated for 20 min at 37°C with 1:2,000 dilution of
hyperimmune mouse ascitic fluid (HMAF) directed against CHIKV. Goat anti-
mouse IgG, horseradish peroxidase conjugated was used as the second antibody
(1:100 dilution) at 37°C for 20 min. Foci were visualized with DAB-Peroxidase
Substrate (Sigma).
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1. Genome structure and molecular signatures of the Indian Ocean
outbreak chikungunya viruses

Genome organization. We determined the nearly complete genome sequences of
six CHIKV isolates (05.115, 05.61, 05.209, 06.21, 06.27 and 06.49) representing
distinct geographic origins, time points and clinical forms (Table 1) of the Indian
Ocean outbreak of chikungunya virus. 11,601 nucleotides were determined,
corresponding to positions 52 (5'NTR) to 11,687 (3'NTR, end of third Repeat
Sequence Element) in the nucleotide sequence of the 1952 Tanzanian isolate
S27 (total length 11,826 nt). There were three insertion/deletion events between
S27 and Réunion isolates, two of which were observed in the 3'NTR. First, the
internal poly-A stretch of 14 nucleotides observed in S27 (11,440-11,443) and
corresponding to a probable internal poly-A site [9] was replaced by a stretch of
only 5 A in Indian Ocean isolates, similar to what was observed in other
chikungunya viruses, e.g. the Ross strain (accession no.. AF490258). Second,
one A was missing in Indian Ocean isolates in a 5-A stretch at S27 position
11,625. Finally, one codon was missing in isolate 06.27, corresponding to nsP3
codon 460, at which all other Indian Ocean isolates analyzed and available

alphavirus sequences are GAA, coding for Glu.

The genome sequences of the six isolates presented therein was similar to those
previously reported for alphaviruses [9, 21, 22]. Coding sequences consisted of
two large open reading frames (ORF) of 7,422 nt and 3,744 nt encoding the non-
structural polyprotein (2,474 amino-acids) and the structural polyprotein (1,248
amino-acids), respectively. The non structural polyprotein is the precursor of
proteins nsP1 (535 aa), nsP2 (798 aa), nsP3 (530 aa) and nsP4 (611 aa), and
the structural polyprotein is the precursor of proteins C (261 aa), p62 (487 aa,
precursor to E3 - 64 aa ~ and E2 - 423 aa), 6K (61 aa), and E1 (439 aa).
Cleavage sites characteristic of the alphavirus family in the non-structural and
structural polyproteins were conserved. Glycosylation sites in E3, E2 and E1
were also conserved. A 65 nt junction sequence was identified between the stop
codon (TAG, 7499-7501) of the non-structural ORF and the start codon (7567-
7569) of the structural ORF. The 5 non-translated region (5NTR) ended at
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position 76. The 3'NTR region started at position 11,314 and contained three
repeat sequence elements (RSE) with predicted secondary structures (Fig. 26)

that were consistent with previous work [9].

Differences between Indian Ocean outbreak isolates and strain S27. Compared
to strain S27, Réunion isolate 05.115 showed 28 aa changes (1.13%) in the non-
structural proteins (Table 5, with the highest proportion in nsP3 (2.26%) and the
lowest in nsP2 (0.6%). Ten out of 12 amino acid changes in nsP3 were
concentrated between positions 326 and 524 (5.0% variation), similar to findings
in ONN viruses [23]. One important difference with S27 was that the Indian
Ocean isolates exhibited an opal stop codon (UGA) at nsP3 codon 524, instead
of Arg (CGA) in S27. This opal codon was observed in related alphaviruses [9,
22, 23], and is believed to regulate the expression of nsP4, the putative RNA
polymerase, by a read-through mechanism [21, 24].

Compared to S27, the structural proteins showed 21 (1.68%, for 05.115) to 22
(1.76%, for other isolates) amino-acid substitutions in Indian Ocean isolates
(Tabie 6). Notably, envelope protein E2 showed the highest variation, with 14
(3.3%) aa changes, higher than envelope protein E1 (0.68%) and the capsid
protein (0.38%). The ratio of rates of evolution of synonymous and non-
synonymous sites (Ks/Ka) between S27 and 05.115 isolates was 11.0 for the
whole polyprotein, whereas it was only 6.12 for protein E2, probably indicative of
a positive selection in favor of amino-acid changes in this immunogenic protein.

By comparison, Ks/Ka was 18.75 for the non-structural polyprotein.

Indiah Ocean outbreak molecular signatures in non-structural profeins and
phenotypic variation. Ten positions (excluding polymorphic positions) had aa that
were unique to the non-structural proteins of outbreak isolates, when compared
to other CHIKV sequences (Table 2). First, nsP2-54 was Asn in Indian Ocean
isolates and in SFV, but was Ser in all other sequences. Second, nsP2-374 was
Tyr in Indian Ocean isolates, but was His or Asn in other alphavirus sequences

(Table 2). Third, position 500 in nsP4 was Leu in the Indian Ocean sequences
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instead of GiIn in the four other reported CHIKV sequences. Interestingly, this
position, which is about 30 aa from the catalytic “GDD” motif, is a strictly
conserved Glu in all other alphaviruses. The remaining seven changes took place
in relatively variable regions.

Additional specific changes were observed in isolates 05.209 (S358P) and 06.27
(nsP1-T3011, nsP2-Y642N, and nsP3-460del). Notably, our phenotypic assays
conducted in parallel showed differences for strain 06.27. Focus immunoassay
showed that CHIKV stocks 05.115, 06.21, 06.27 and 06.49 formed mixtures of
foci with different sizes on Ae. Albopictus C6/36 (data not shown) and Ae.
pseudoscuterallis AP61 cells (Fig. 27). Interestingly, only isolate 06-27 formed
medium foci, whereas others formed minutes and small foci. The particular
phenotype of 06-27 could be linked to the observed aa differences in the non

structural proteins, which are involved in the viral replication [21].

Indian Ocean molecular signatures in structural proteins and 3D modelling. When
analyzing the aa sequences of the structural proteins, seven positions (fourin E2,
one in 6K and two in E1) were found to be unique to isolates from the Indian
Ocean outbreak (Table 2). Two of these were located in the E2 ectodomain, with
Thr 164 and Met 312 being identified in our isolates instead of Ala and Thr,
respectively, in all other available CHIKV sequences (Table 2). The first of these
two positions is variable in alphaviruses; it lies in a region defined previously as
containing neutralizing epitopes [5, 25]. At position 312, Thr is present in other
CHIKY, in ONNV and in SFV, but varies in other alphaviruses; it lies in a region
identified as important for E1-E2 oligomerization [5, 25].

In E1, two crucial substitutions were observed, one at residue 284, specific to
Indian Ocean isolates, and one at residue 284, present in 3 out of 6 Indian
isolates (06.21, 06.27 and 06.49). Both mutations were mapped on the 3D
structure (modeled from the crystal structure of SFV E1) in Fig. 1. Interestingly,
residue 226 is Ala in all reported CHIKV sequences (Table 2), and was also Ala
in the first of our Indian Ocean isolates sequenced here (05.61 and 05.115,



10

15

20

30

WO 2007/105111 PCT/IB2007/001716

28

obtained at the beginning of the outbreak). All subsequent isolates (obtained from
patients collected in November and December 2005) displayed a Val residue at
this position. Although position 226 is relatively variable among alphaviruses, it
was observed that a single mutation at this position (Pro to Ser) allowed SFV to

adapt to growth in cholesterol-depleted insect cells [26, 27].

The other unique aa observed in E1 from Indian Ocean isolates was Glu 284.
This is a highly conserved position in E1, which displays an Asp in the majority of
alphaviruses or an Asn in SIN (Table 2). This amino acid is located at the
interface between E1 protomers at the surface of the virion, participating in
contacts that make up the icosahedral E1 scaffold (Fig. 1).

2. Phylogenetic analysis

Previous work based on E1 protein sequences showed strong phylogeographic
structure of the chikungunya virus species [6, 10]. In order to determine the
progenitor phylogroup from which the Indian Ocean outbreak isolates emerged,
we compared a 1,044 nt region within the E1 coding sequence (positions 271 to
1314, i.e., codons 91 to 438) from 63 biological specimens from 60 patients from
Reunion, Seychelles, Madagascar, Mayotte and Comoros (Table 1) with 28 other
available chikungunya sequences (Table 7). Phylogenetic analysis (Fig. 2) clearly
demonstrated that the current Indian Ocean isolates represent a homogeneous
clade within a broad group (group ECSA) comprising isolates from East, Central
and South Africa (ECSA, Fig. 2). The isolates from an outbreak in Democratic
Republic of the Congo [6] also formed a homogeneous clade within group ECSA.
There was no ECSA group member showing a significantly closer relationship
with the Indian Ocean isolates. Asian isolates were less related to Indian Ocean
isolates and constituted the sister group of group ECSA, whereas West-African
isolates were even more divergent. Inclusion of other alphaviruses, including the
closest relative ONN, placed the root of the chikungunya isolates on the branch

leading to the West-African phylogroup (data not shown).

Comparison of the sequences of Indian Ocean outbreak isolates to the S27
sequence revealed 316 (2.7%) nucleotide substitutions in isolate 05.115
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(Table 8). The Asian clade Nagpur strain showed 5.1% average nucleotide
divergence from 05.115, whereas the West-African clade Senegal strain 37997
displayed 15% difference (Table 8). Interestingly, the latter strain showed
complete conservation of an 87 nucleotides portion (9,958 — 10,045, at the
junction between structural proteins 6K and E1) with East-African and Indian
Ocean outbreak isolates. Sequence identity in this portion may reflect a past
event of genetic recombination between West-African and East/Central-African
strains. Differently, we did not find statistical support (P > 7E-2) for sequence
mosaicism or recombination since the split between S27 and Reunion isolates,
although some genomic regions differed in their density of nucleotide

polymorphisms.

3. Genotypic and phenotypic variation among Indian Ocean outbreak
isolates and microevolutionary scenario

Specific aa changes in the non-structural proteins were observed in the isolates
05.209 (S358P) and 06.27 (nsP1-T3011, nsP2-Y642N, and nsP3-460del). In the
structural proteins, change E1-A226V was cbserved in isolates 06.21, 06.27 and
06.49, and change E2-Q146R in the Seychelles isolate 05.209. In addition to
these non-synonymous changes, there were 8 silent substitutions, observed in
05.209, 06.27 and 06.49 (Table 3).

A history of probable sequence evolution that occurred during the outbreak
(Fig. 3) was deduced from the 14 amino-acid variations observed among the six
complete genomes (Table 3). Isolate 05.61 was initially selected for genome
analysis because it was isolated in March 2005, at the onset of the outbreak, from
a Reunion patient returning 1 turning from Comoros Island, where the outbreak
had been going on since January 2005. Remarkably, the isolates 05.61 and
05.115 (which was the second earliest isolate analyzed), the African isolate S27
and previous unrelated chikungunya isolates from Africa and Asia were identical
at all 14 polymorphic sites. Therefore, the consensus sequence of isolates 05.61
and 05.115 (consensus sequence 1) likely represents the ancestral genotype of

the Réunion outbreak. Distribution of the 14 polymorphisms suggested that this
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founder gave rise to three consensus sequences that likely evolved in four steps.
First, substitution at genome position 10,670 (causing the E1 A226V change)
gave rise to consensus sequence 2, represented by the late-November 2005
isolate 06.21. Second, a G o A synonymous substitution at pasition 6,547 (nsP4)
led to an intermediate sequence, which itself gave rise to two late sequences:
consensus sequence 3 (isolate 06.27), following four additional substitutions and
one codon deletion (Table 3), and consensus sequence 4 (06.49), which arose
after three distinct synonymous substitutions (Table 3). A fifth consensus
sequence was represented by the Seychelles isolate 05.209 alone, which
exhibited four substitutions (two of them causing aa changes in nsP3 - S358P
and in E2 - Q146R) compared to consensus sequence 1 (Fig. 3).

Since Reunion isolates had E1-226A at the beginning of the outbreak and E1-
266V A at the beginning of the outbreak and E1-266V later in the epidemics, we
compared residue 226 in 57 additional sequences (57 sequences from 54 sera
and 3 CSF) from the Indian Ocean epidemic. Remarkably, the nature of £1-226
differed totally on Reunion Island before and after the winter season. Five
sequences from patients sampled from March to June 2005 (including the
sequence originating from a traveller back from Comoros) had E1-226A. Between
September and end December 2005, 21 sequences showed E1-226V. Among 17
Reunion sequences from 2006, E1-226V was observed 12 times and E1-226A 5
times (Table 1). On Madagascar and Seychelles sequences, for which the
samples were collected when the first clinical cases were suspected (i.e probably
at the beginning of the outbreaks), only the E1-226 Ala was observed. On
Mayotte 2006 sequences, only the E1-226 V was observed. On Mauritius 2006
sequences, both E1-226 Ala and Val were observed.

To date, only CHIKV laboratory strains, passaged many times on mosquito or
mammalian cells, had been entirely sequenced [9]. We provide for the first time
nearly complete nucleotide sequences of six clinical isolates passaged in-vitro
only once or twice (see M&M section). The presence in infected patients of a

mixed viral population, called quasispecies [31-33], with genotypes co-existing in
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an equilibrium governed by a balance between mutation and natural selection.
The presence in S27 of an Arg codon instead of the opal stop codon in Indian
Ocean isolates is probably explained by numerous in-vitro passages of S27, as
evolution of opal to Arg was observed experimentally in ONN viruses [23].
Whereas it may be advantageous for viral quasispecies to maintain the opal
codon in-vivo, an Arg codon probably confers a selective advantage in-vitro, as
observed for the closely related Semliki Forest virus [34]. Chikungunya virus
quasispecies situation in-vivo could also explain the nsP1-T301[ polymorphism
observed for the LCR isolate 06.27. Indeed, it is likely that selection for a subset
of genotypes harboring this change may be associated with invasion of the LCR
[33]. These results underscore that the genome sequence of laboratory
“reference" strains may not accurately reflect the natural situation, as the
genotypic complexity of quasispecies in-vivo is subject to erosion by in-vitro
selection. Since the Indian Ocean isolates sequenced here were subjected to in-
vitro selection for only a few generations, they probably correspond more closely
to the in-vivo genotypes than previously sequenced chikungunya strains.

The amino acid (aa) differences detected among the outbreak 1 isolates may
relate to biological or pathogenic characteristics of the virus. Although our viral
culture results are preliminary, they clearly show phenotypic differences between
the unique isolate from CSF (06.27), isolated from a neonatal encephalopathy
case, and three other isolates, associated with either the classical form of the
disease or encephalopathy. The larger foci observed in culture with 06.27 couid
reflect a higher replication rate of the virus and be linked to the specific amino
acid changes identified in nsP1, nsP2 and nsP3. Single amino-acid changes in
nsP1, including a Thr/lle change (residue 538 of Sindbis virus) [35,36] and a 18-
nt deletion in nsP3 have previously been shown to affect neurovirulence in other
alphaviruses [35-37]. However, in the absence of nsP1 structural data, it is
difficult to predict the structural or functional impact of the I301T change observed
in 06.27 isolate. It should also be noted that all the viral sequences determined
from either the serum or the isolates from three neonatal encephalopathy cases

and an adult meningo-encephalitis case had E1-226 Val. However, as this
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genotype is observed also in classical forms of the disease, a potential link of E1-
226 Val with neuropathogenesis needs further studies. Host factors have to be
considered in the occurrence of neurological forms of the disease. For example,
the blood-brain crossing may be favoured by young age or hypertension.

Unique molecular signatures of the Indian Ocean outbreak genomes were
identified when they were compared to all other reported alphavirus sequences.
These features represent interesting targets for future functional studies, as well
as for epidemiological follow-up. One particularly interesting feature was the E1-
226 Val residue (see above). Another interesting molecular signature of Indian
Ocean outbreak genomes was E1-284 Asp. Although pseudo-atomic model of
the scaffold used is of modest resolution (the resolution of the crystal structure is
limited - approaching 3A - and the model results of fitting this structure into a 9A
resolution cryo-electron microscopy reconstruction), it appears that the side-chain
of Asp 284 interacts with the main chain of an adjacent E1 polypeptide in the
virion. Indeed, it is in a position compatible with acceptance of a hydrogen bond
from main chain amide 379 from the neighboring E1 protomer. Because the
packing is very tight (see Fig. 1B), it is possible that the longer Glutamic acid side
chain (which has an extra CH2 group compared to Asp or Asn) may introduce a
slight distortion at the contact sites, an effect that is propagated by the
icosahedral T=4 symmetry of the virion. Thus, a cooperative effect due to this
change at position Asp 284 may play a role in either allowing a less efficient
assembly of new particles in infected cells, or a more efficient particle
disassembly process during invasion of a new cell, or a combination of both. This
information 1 tion can guide new site-directed mutagenesis studies, using reverse

genetics, to test the effect of the Asp/Glu replacement on the virus cycle.
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Example 2: ldentification and characterization of a soluble form of E2 (sE2)
of the CHIK virus.

The TOPO/CHIK-21.pE2 (CNCM 1-3587) plasmid containing the cDNA coding for

. the pE2 glycoprotein (E3+E2) from the CHIK 21 virus strain (Schuffenecker et al.,

Plos Med., 3:1058, 2006) was used as a template for the amplification by PCR of
the ectodomain sequence of the E2 envelope glycoprotein (Fig. 29). The
ectodomain of gp-E2 (E2-1 to E2-364; 85% of E2) is strictly conserved among the
CHIK-21, -27, 49 and 115 cell lines isolated in the Indian Ocean during the
epidemic outbreak of 2005-06 (see Fig. 29). The soluble form of the sE2
corresponds to the gp-E2 ectodomain which is deleted at the carboxylic terminal
of its transmembrane anchor region. It is of interest that the soluble form carries
the main epitopes eliciting virus-neutralizing antibodies. The PCR primers are
described in Figure 30 (SEQ ID NO:79 and 80): they allow the cloning of the sE2
sequence between the unique sites Bg/ll and Nofl of the pMT/BiP/\VV/5-HisA vector
(Invitrogen), on the one hand in a phase dependent on the BiP peptide signal at
the N-terminal, and on the other hand in joining successive V5 (His)6 tags at its

carboxylic terminal.

Drosophila S2 cells were transfected wifh the recombinant plasmid
pMT/BiP/CHIK-sE2 in the presence of the plasmid coding for the blasticidin
resistance gene. The S2/CHIK-sE2 stable cell line was obtained by successive
passages in presence of blasticidin. The cell line was selected for its capacity to
promote efficient secretion of the CHIK- sE2 virus following the activation of the

metallothioneine promoter.

The S2/CHIK-sE2 cells in suspension were induced for the secretion of sE2
during 21 days in the presence of Cuy:. The cellular supernatant is filtered at
0.22uM and concentrated for 16 hours on an affinity column of § ml HiTrap
Chelating HP (Amersham Biosciences) with the help of a peristaltic pump. The
CHIK sE2 protein is eluded from the affinity column in the presence of increasing
concentrations of imidazole (50, 100 and 500 mM, pH 8). The CHIK sE2 protein
is specifically eluded at a concentration of 500 mM imidazole (E3 elution) from the
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Es7 fraction (Fig. 31). The sE2 protein is detected as being highly purified in
PAGESDS following Coomassie Blue coloration. The sE2 protein eluded in the
Es9 fraction is specifically immunodetected by an ascite (HMAF) of a mouse
hyperimmunized against the CHIK virus which was produced at the IMFH unit
(Fig. 32). No cross-reactivity was observed with the anti-dengue (DEN) or anti-
West Nile (WN) HMAHF and the monoclonal antibody 9D12 anti-DEN E. The
soluble DEN sE proteins (DEN-3 and DEN-4) and WN sE purified from the
supernatants of the S2 cellular clones induced according to the protocol
described hereinabove are used as control viral antigens for the specificity of anti-

CHIK murine antibodies.

Example 3: Construction of the TRIP vector expressing the soluble form of
E2 (sE2) of the CHIK virus according to the present invention.

The gene coding the CHIK sE2 protein has been optimised by the Genecust firm
so as to provide a synthetic DNA with an enriched G+C content in comparison to
the cDNA obtained from the viral genomic RNA. The G+C rich codons (amino
acids E2-1 to E2-364, soluble gp-E2 ectodomain, sE2) were fused to the signal
peptide sequence of the human calreticuline (ssCRT) MLLSVPLLLLGLLGLAA
(SEQ ID NO: 77) for translocation of the viral protein into the secretion pathway.
The enzyme restriction sites BamHi in 5' and Xhol in 3' have been added at their

respective ends of the sequences coding for the fusion ssCRT+sE2 protein.

The synthetic gene was cloned into the TRIP vector between the BamHI and Xhol
sites under the transcription of the ieCMV promoter. The non-replicative and
integrative TRIP/CHIK.sE2 plasmid thus produced was validated for the
expression of the sE2 protein following transduction of 293 cells.

As shown in figure 33, the inventors have constructed a vector expressing the
CHIK sE2. As mentioned above, the original CHIK sE2 sequence cloned into the
TRIP vector has been modified for improving expression in mammalian cells (fig.
34).
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Figure 35 shows mammalian cells, such as the 283 cells, transduced with the
TRIP-CHIK.SE2 vector. The expressed sE2 protein has been revealed by IF with
anti-CHIK antibodies.

Example 4: Production of recombinant protein sE2 and specific monoclonal

antibodies.

The inventors have generated the stable inducible S2/CHIK.sE2 cell line which
releases the soluble form of the envelope E2-glycoprotein (sE2) from Reunion
CHIK virus strains. The inventors have also generated a stable cell line
293A/CHIK.sE2 which was transducted by the recombinant lentiviral vector
TRIP/CHIK.sE2. A synthetic SE2 gene that was modified for optimal codon usage
in mammalian cells had to be used in order to obtain efficient expression of CHIK
virus sE2 in human fibroblastic 293A cells. The TRIP/CHIK.sE2 vector is currently
assessed for its capability to induce protective immunity in a fnurine model of
experimental infection. Viral suspension mainly enriched in CHIK pE2 (E2
precursor or E3E2) was obtained by solubilizing CHIK virions grown in mosquito
cells with Triton X-100. Adult mice were hyperimmunized with CHIK pE2 in the
presence of adjuvant in order to generate hybridoma directed against CHIK
structural proteins. Anti-CHIK E2 monoclonal antibodies produced by mouse
hybridoma were characterized by ELISA assay on highly purified CHIK virion and
Western blot on secreted sE2 from stable cell line S2/CHIK sE2. (Figs 50, 51 and
Table 9). Fluorescent immunodetection assays of intracellular or surface viral
antigens were also established on CHIK virus-infected VERO cells and stable
203A/CHIK.sE2 transduced cell line (Figs 52-55). Anti-CHIK.sE2 MAbs of the
inventors find a potential use in developing early viral diagnosis of CHIK disease
based on immunocapture of CHIK virions in viremic blood of patients, and as

tools for immunological as well as virological studies.
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Table 9: List of biological assays performed to validate the reactivity of anti-CHIK
E2 MADbs

BIOLOGICAL ASSAYS

ELISA on solubilized antigens from CHIK virions

ELISA on purified CHIK virions (La Réunion Isl.)

ELISA on purified CHIK virions (+ TX-100)

ELISA on purified CHIK virions (+ NP-40)

IF assay on CHIKV-infected VERO cells

FACS analysis on cell surface of CHIKV-infected VERO cells

Western blot on recombinant CHIK sE2 from S2 cells

IF assay on. stable TRIP/CHIK.sE2-transduced 293A ceil clone

Western blot on recombinant CHIK sE2 from TRIP/CHIK.sE2-transduced
293A cell clone




10

15

20

25

30

WO 2007/105111 PCT/IB2007/001716

53

REFERENCES

1. Strauss EG, Strauss JH (1986) Structure and replication of the alphavirus
genome. In Schlesinger S, Schlesinger MJ, editors. The Togaviridae and
Flaviviridae. New York: Plenum Press. pp. 35-90.

2. Porterfield JH (1980) Antigenic characteristics and classification of the
Togaviridae. In: Schlesinger R, editor. The Togaviruses. New York: Academic
Press. pp. 13-46.

3. Ross RW (1956) The Newala epidemic. lli. The virus: isolation, pathogenic
properties and relationship to the epidemic. J Hyg 54: 177-191.

4. Jupp PG, Mcintosh BM (1988) Chikungunya disease. In: editors MTP, editor.
The Arboviruses: epidemiology and ecology. Boca Raton, Florida: CRC Press. pp.
137-13 157.

3. Johnston RE, Peters CJ (1996) Alphaviruses associated primarily with fever and
polyarthritis. In: Fields BN, Knipe DM, Howley PM, editors. Fields Virology. pp. 16
843-898.

6. Pastorino B, Muyembe-Tamfum JJ, Bessaud M, Tock F, Tolou H, et al. (2004)
Epidemic resurgence of Chikungunya virus in democratic Republic of the Congo:
identification of a new central African strain. J Med Virol 74: 277-282.

7. Laras K, Sukri NC, Larasati RP, Bangs MJ, Kosim R, et al. (2005) Tracking the
re-emergence of epidemic chikungunya virus in Indonesia. Trans R Soc Trop Med
Hyg 99: 128-141.

8. Paquet C, Quatresous |, Solet JL, Sissoko D, Renault P (2006) Chikungunya
outbreak in Reunion: epidemiology and surveillance, 2005 to early January 2006.
Eurosurveillance weekly 11: 2.



10

15

25

30

WO 2007/105111 PCT/IB2007/001716

54

9. Khan AH, Morita K, Parquet Md Mdel C, Hasebe F, Mathenge EG, et al. (2002)
Complete nucleotide sequence of chikungunya virus and evidence for an internal
polyadenylation site. J Gen Virol 83: 3075-3084.

10. Powers AM, Brault AC, Tesh RB, Weaver SC (2000) Re-emergence of
Chikungunya and Q'nyong-nyong viruses: evidence for distinct geographical
lineages and distant evolutionary relationships. J Gen Virol 81: 471-479.

11. Gordon D AC, Green P. (1998) Consed: a graphical tool for sequence
finishing. Genome Res 8: 195-202.

12. Rozas J, Sanchez-DelBarrio JC, Messeguer X, Rozas R (2003) DnaSP, DNA
2 polymorphism analyses by the coalescent and other methods. Bioinformatics 19:
2496-2497.

13. Xia X, Xie Z (2001) DAMBE: software package for data analysis in molecular
biology and evolution. J Hered 92: 371-373.

14. Thompson JD, Higgins DG, Gibson TJ (1994) CLUSTAL W: improving the
sensitivity of progressive multiple sequence alignment through sequence
weighting, positions-specific gap penalties and weight matrix choice. Nucleic Acids
Research 22: 4673-4680.

15. Felsenstein J (1989) PHYLIP - Phylogeny Interferne Package (version 3.2).
Cladistics 5: 164-166.

16. Hofacker IL (2003) Vienna RNA secondary structure server. Nucleic Acids Res
31: 3429-3431.

17. Kumar S, Tamura K, Nei M (2004) MEGAZ3: Integrated software for Molecular
Evolutionary Genetics Analysis and sequence alignment. Brief Bioinform 5: 150-
163.



10

5

20

25

30

WO 2007/105111 PCT/IB2007/001716

55

18. Martin DP, Williamson C, Posada D (2005) RDP2: recombination detection
and analysis from sequence alignments. Bioinformatics 21: 260-262.

19. Roussel A, Lescar J, Vaney MC, Wengler G, Wengler G, et al. (2006)
Structure and interactions at the viral surface of the envelope protein E1 of semliki
forest virus. Structure 14: 75-86.

20. Carson M (1987) Ribbon madels of macromolecules. J Mol Graph 5: 103-106.

21. Strauss JH, Strauss EG (1994) The alphaviruses: gene expression, replication,
and evolution. Microbiol Rev 58: 491-562.

22. Lavergne A, Thoisy BD, Lacoste V, Pascalis H, Pouliquen JF, et al. (2005)
Mayaro virus: Complete nucleotide sequence and phylogenetic relationships with
other alphaviruses. Virus Res in press.

23. Lanciotti RS, Ludwig ML, Rwaguma EB, Lutwama JJ, Kram TM, et al. (1998)
Emergence of epidemic O'nyong-nyong fever in Uganda after a 35-year absence:
genetic characterization of the virus. Virology 252: 258-268.

24. Strauss EG, Levinson R, Rice CM, Dalrymple J, Strauss JH (1988)
Nonstructural proteins nsP3 and nsP4 of Ross River and O'Nyong-nyong viruses:
sequence and comparison with those of other alphaviruses. Virology 164: 265-
274.

25. Griffin DE (2001) Alphaviruses. In: Knipe DM, Howley PM, editors. Fields
Virology. Philadelphia: Lippincott Williams & Wilkins. pp. 917-962.

26. Vashishtha M, Phalen T, Marquardt MT, Ryu JS, Ng AC, et al. (1998) A single
point mutation controls the cholesterol dependence of Semliki Forest virus entry
and exit. J Cell Biol 140: 91-99.



10

15

20

25

30

WO 2007/105111 PCT/IB2007/001716

56

27. Ahn A, Schoepp RJ, Sternberg D, Kielian M (1999) Growth and stability of a
cholesterol-ndependent Semliki Forest virus mutant in mosquitoes. Virology 262:
452-456.

28. Williams MC, Woodall JP, Corbet PS, Gillett D (1965) O'nyong-Nyong Fever:
An Epidemic Virus Disease In East Africa. 8. Virus Isolations From Anopheles
Mosquitoes. Trans R Soc Trop Med Hyg 59: 300-306.

29. Weaver SC, Barrett AD (2004) Transmission cycles, host range, evolution and
emergence of arboviral disease. Nat Rev Microbiol 2: 789-801.

30. Lu YE, Cassese T, Kielian M (1999) The cholesteral requirement for sindbis
virus entry and exit and characterization of a spike protein region involved in
cholesterol dependence. J Virol 73; 4272-4278.

31. Holland J, Spindler K, Horodyski F, Grabau E, Nichol S, et al. (1982) Rapid
evolution of RNA genomes. Science 215: 1577-1585.

32. Domingo E, Holland JJ (1997) RNA virus mutations and fitness for survival.
Annu Rev Microbiol 51: 151-178.

33. Vignuzzi M, Stone JK, Amold JJ, Cameron CE, Andino R (2006) Quasispecies
diversity determines pathogenesis through cooperative interactions in a viral
population. Nature 439: 344-348.

34. Kim KH, Rumenapf T, Strauss EG, Strauss JH (2004) Reguiation of Semliki
Forest virus RNA replication: a model for the control of alphavirus pathogenesis in
invertebrate hosts. Virology 323: 153-163.

35. Heise C, Kirn DH (2000) Replication-selective adenoviruses as oncolytic
agents. J Clin Invest 105: 847-851.,



10

15

20

25

30

WO 2007/105111 PCT/IB2007/001716

57

36. Heise MT, White LJ, Simpson DA, Leonard C, Bernard KA, et al. (2003) An
attenuating mutation in nsP1 of the Sindbis-group virus S.A.AR86 accelerates
non-structural protein processing and up-regulates viral 26S RNA synthesis. J
Virol 77: 1149-1156.

37. Suthar MS, Shabman R, Madric K, Lambeth C, Heise MT (2005) identification
of adult mouse neurovirulence determinants of the Sindbis virus strain AR86. J
Virol 79: 4219-4228.

38. Condon RJ, Rouse IL (1995) Acute symptoms and sequelae of Ross River
virus infection in South-Western Australia: a follow-up study. Clin Diagn Virol 3:
273-284.

39. Selden SM, Cameron 1 ron AS (1996) Changing epidemiology of Ross River
virus disease in South Australia. Med J Aust 165: 313-317.

40. Mazaud R, Salaiin JJ, Montabone H, Goube P, Bazillio R (1971) Troubles
neurologiques et sensoriels aigus dans la dengue et la figvre & Chikungunya. Bull
Soc Pathol Exot 64: 22-30.

41. Nimmannitya S, Halstead SB, Cohen SN, Margiotta MR (1969) Dengue and
chikungunya virus infection in man in Thailand, 1962-1964. 1. Observations on
hospitalized patients with hemorrhagic fever. Am J Trop Med Hyg 18: 954-971.

42. Gratz NG (2004) Critical review of the vector status of Aedes albopictus. Med
Vet Entomol 18: 215-227.

43. Lescar J, Roussel A, Wien MW, Navaza J, Fuller SD, et al. (2001) The Fusion
glycoprotein shell of Semliki Forest virus: an icosahedral assembly primed for
fusogenic activation at endosomal pH. Cell 105: 137-148.



04 Feb 2013

2007226231

10

15

20

25

30

58

CLAIMS

1. An isolated and purified wild strain 05.115 of chikungunya virus
(CHIKV) capable of in vitro infecting human cells.

2. The strain according to claim 1, wherein its genome comprises a
sequence as shown in Figure 4 (SEQ ID NO:1).

3. An isolated and purified polynucleotide comprising all or part of the
sequence as shown in Figure 4, (SEQ ID NO: 1).

4, A fragment of the polynucleotide as defined in claim 3, wherein it
codes for the ectodomain of glycoprotein E2.

5. A fragment of the polynucleotide as defined in claim 3, wherein it
codes for a soluble form of glycoprotein E2.

6. A fragment of claim 3, wherein it codes for the ectodomain of

glycoprotein E1.

7. A vector comprising a fragment as defined in any one of claims 3 to 6.
8. A host cell comprising a vector as defined in claim 7.
9. An isolated and purified polypeptide encoded by a polynucleotide as

defined in claim 3, or by a fragment as defined in any one of claims 4 to 6.

10.  Anisolated and purified polypeptide selected in the group consisting
of a purified polypeptide comprising all or part of the sequence as defined in
Figure 40 (SEQ ID NO: 26).
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11. Monoclonal or polyclonal antibodies, or fragment thereof, that

specifically bind to a polypeptide as defined in any one of claims 9 and 10.

12.  Use of an element selected from the group consisting of:

a strain as defined in any one of claims 1 to 2;

a polynucleotide as defined in claim 3;

a fragment as defined in any one of claims 4 to 6;

a vector as defined in claim 7;

a host cell as defined in claim 8;

a polypeptide as defined in any one of claims 9 or 10; and

an antibody as defined in claim 11;

for the detection of a CHIKV associated to an arbovirosis.

13.  Use of an element selected from the group consisting of:

a strain as defined in any one of claims 1 to 2;

a polynucleotide as defined in claim 3;

a fragment as defined in any one of claims 4 to 6;

a vector as defined in any one of claim 7;

a host cell as defined in claim 8;

a polypeptide as defined in any one of claims 9 or 10; and

an antibody as defined in claim 11

for the preparation of a composition that prevents and/or treats an

arbovirosis.

14. A composition comprising at least one element selected from the

group consisting of:

a strain as defined in any one of claims 1 to 2;

a polynucleotide as defined in claim 3;

a fragment as defined in any one of claims 4 to 6;
a vector as defined in claim 7;

a host cell as defined in claim 8;

a polypeptide as defined in any one of claims 9 or 10; and
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- an antibody as defined in claim 11;

for treating and/or preventing an arbovirosis.

16.  Use of a composition as defined in claim 13 for the preparation of a
medicament for treating and/or preventing an arbovirosis in a subject in need

thereof.

16. A kit for the detection of a CHIKV associated to an arbovirosis,

comprising at least one element selected from the group consisting of:

a strain as defined in any one of claims 1 to 2;

- a polynucleotide as defined in claim 3;

- afragment as defined in any one of claims 4 to 6;

- avector as defined in claim 7;

- ahost cell as defined in claim 8;

- a polypeptide as defined in any one of claims 9 or 10; and

- an antibody as defined in claim 11.

17.  An isolated and purified wild strain 05.115 of chikungunya virus
(CHIKV) substantially as herein described or a purified polypeptide selected
in the group consisting of a purified polypeptide comprising all or part of the
sequence as defined in Figure 40 (SEQ ID NO: 26) substantially as herein
described.

18. An isolated and purified wild strain 05.115 of chikungunya virus
(CHIKV) substantially as herein described with reference to the figures or a
purified polypeptide selected in the group consisting of a purified polypeptide
comprising all or part of the sequence as defined in Figure 40 (SEQ ID NO:
26) substantially as herein described with reference to the figures.

19.  An isolated and purified wild strain 05.115 of chikungunya virus
(CHIKV) substantially as herein described with reference to the examples or
a purified polypeptide selected in the group consisting of a purified
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polypeptide comprising all or part of the sequence as defined in Figure 40
(SEQ ID NO: 26) substantially as herein described with reference to the
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caaagcaaga
cgectttttg
cacaccgaat
gcaggaaatt
gatgteggac
actcgeccaat
ctetggaaag
attctgcetta
cgtctatgct
ggcgtactgg
ccecteatac
atgttcaaca
gctaaaaccg
caagctactt
cacatgeccgce
gagcccaggc
cctgatgtge
atacgtgecg
ggaggatgca
gcaacggaat
taagtgggca
aagaacactg
caagaggect
accgagtctg
aagcaaggtg
cgcagaaaaa
tctacaggca
agcgggegcea
agaccacgtc
gcetecagtetg
agggaggtat
ctecgectgaa
gttcgtaaac
agagtcgtat
tcagagaaga
taatcegecec
caaaattgca
gaacctagtt
caccaccgac
getettgaat
ccactctgga
ttgtggtgac
tcacaacatce
gacecgecatt
caagccgatt
aacgtgette

gattaataac
aaggccctgce
gaccatgcta
gaccccgact
aggaagtace
tatgecgagaa
atcggggact
cacacagacyg
gtacacgcac
gttgggtteg
tcgacaaact
gacctgacgyg
tgecgacegtg
aagagetgge
tgtgatacag
ctttatggaa
aagactaccg
gcgaccattt
cagaagctgt
acgaacacca
aaggagtgecc
acctgctget
gatacccagt
tggtegtecyg
ccaaaaaccyg
gaagcagagg
gcacaggaag
ggaataatag
gtgggagagt
attcacgcett
geggtegaag
gacttccaga
agaaagctac
gagctggtga
tgetgtaaga
taccacgaat
gtcataggag
accaggcagyg
gtgatgagac
ggatgcaaca
acgctacttyg
ccgaagcagt
tgcacccaag
gtgtcatcgt
gtagtggaca
agagggtagyg

ccatcatgga
aacgtgcgta
atgctagage
caaccatcct
actgegtetg
agctagecate
tacaagecagt
tctecatgtag
ccacgteget
acacaacccc
gggcagatga
aaggtagacg
tgetgttete
acctgceate
tggtttegtg
aaaccacagg
acacggttga
gtgatcaaat
tggtggggct
tgaaaaatta
ggaaagacat
gtectatggge
caattcagaa
ggttgtcaat
acctgatcce
aagaacgaga
atgttcaggt
agactcegag
acctggtact
tggcggagcea
cgtacgacgg
gtctaagecga
accatattge
gggcagagag
aggaagaagc
tcgecatatga
tctteggagt
acctggtgac
agagaggtct
gaccagtcga
ctttgatege
gcggettett
tgtaccacaa
tgcattacga
ctacaggcte
ttaaacaact
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FIGURE 4

teetgtgtac
ccceatgttt
gttectegeat
ggatatcggce
ccegatgege
tgcecgeagga
aatggecegtyg
acagagagca
ataccaccag
gttecatgtac
gcaggtactg
aggcaagttg
agtagggtca
ggtgttececat
tgagggctac
gtatgcggta
cggcgaaaga
gaccggeate
gaaccagaga
tetgettece
ggaagatgaa
attcaagaag
ggttcaggce
cecetttgagy
atacagcgga
agcagaactg
cgaaatcgac
aggagctatc
ctccecegeag
agtgaagacg
cegagtecta
aagcgcaacy
gatgcacgga
gacagaacac
cgecaggactg
agggctaaaa
accgggatct
tageggaaag
agagatatct
cgtgttgtac
cttggtgaga
caatatgatg
aagtatctce
aggcaaaatg
aacaaaacct
gcaaattgac

gtggacatag
gaggtggaac
ctagctataa
agtgegecag
agtgcggaag
aaagtcctgg
ccagacacgg
gacgtcgceta
gcgattaaag
aatgccatgg
aaggctaaga
tctattatga
acgctctace
ttaaagggca
gtcgttaaga
acccaccacg
gtgtcattct
cttgctacag
atagtggtta
gtggtcgecec
aaactcectgg
cagaaaacac
gagtttgaca
actagaatca
gacgecccgag
actcgecgaag
gtggaacagc
aaagttactg
accgtactac
tgcacgcaca
gtgeccecteag
atggtgtata
ccagecctga
gagtacgtct
gtactggtgg
atccgeectg
ggcaagtcag
aaagaaaact
gcacgtacgg
gtagacgagg
ccaaggcaga
cagatgaaag
aggcggtgta
cgcactacga
gaccctggag
tategtggat
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acgctgacag 60
caaggcaggt 120
aactaataga 180
caaggaggat 240
atcccgagag 300
acagaaacat 360
agacgccaac 420
tataccaaga 480
gggtccgagt 540
cgggtgecta 600
acataggatt 660
gagggaaaaa 720
cggaaagecg 780
aactcagctt 840
gaataacgat 900
cagacggatt 960
cggtgtgeac 1020
aagtcacgcc 1080
acggcagaac 1140
aagccttcag 1200
gggtcagaga 1260
acacggtcta 1320
gctttgtggt 1380
aatggttgtt 1440
aageccggga 1500
ccctaccace 1560
ttgaggacag 1620
cceaaccaac 1680
gtagccagaa 1740
acggacgage 1800
gctatgcaat 1860
acgaaagaga 1920
acaccgacga 1980
acgacgtgga 2040
gcgacttgac 2100
cctgeccata 2160
ctattatcaa 2220
gccaagaaat 2280
ttgacteget 2340
cgtttgegtg 2400
aagttgtact 2460
tcaactataa 2520
cactgecctgt 2580
atgagtacaa 2640
acctcegtgtt 2700
acgaggtcat 2760
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gacagcagcc
taatgaaaac
ggaaggtaaa
cccaccgaaa
aatggcggge
ttgttgggcet
gcagtggtcet
cctgaatgaa
accgttggtg
gtteggattt
gaagtggaac
taccaccaac
cccagtaaaa
cctggtcagt
aggtgtccge
taggtatgac
gtgegtegac
accgggegge
catctgegta
cagcaacact
aactcatgtc
atgtgcaccyg
agtcaacgcc
aaaatggccyg
gtgcggtacyg
tgaaggggac
gggagtaaat
caggctgacc
ggtcatctac
gacccaagta
ccctgacage
atatctagaa
gtggccaaag
tgaatcgate
tgteccegtge
ccacgtecaca
agtgcaaaaa
aagtccaagy
actgacgcat
cctggatget
gccatccaca
cgegeegeac
gaatataaca
agaaacagceyg
ggaaccgaat
tggggacttc

gcatcccaag
cegetetatg
ctggtatgga
ggaaacttca
atctgecagte
aagagcettgg
cagataattc
atatgtacgce
tectgtgtatt
aaccccgagg
atcaacaagc
atcataccgyg
ggggaaagaa
ggctataacc
ggagcggact
ctagtggtca
cacgcaatga
tctctattga
ttgggacgca
gagatgtttt
atgaacaatc
tcgtaccggg
gctaacccte
gagtccttta
tatccagtaa
cgggaattgy
agtgtagcta
cagtcactga
tgccgegaca
gagectgetgg
agcttggeag
gggacccgtt
caaacagagyg
aggcagaaat
ctttgeegtt
agcataattg
gtcaaatget
gaatatagat
agtcaattcg
gacgccccag
accggaaacc
agaagaaggc
cccatggeta
gagacgcgtg
catccgeecga
aacgaaggayg
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ggttaaccag
catcaacgte
agacactttc
aagcaactat
accaaatgac
tcectatect
aagcecttcaa
gcatgtatgg
acgcggataa
cagcatccat
agatctgegt
ccaacaggag
tggaatggcet
ttgcactgee
acacatacaa
taaacateca
aactgcaaat
tecagagcata
agtttagatc
tectatteag
aactgaatgce
taaaacgcat
gcgggttace
agaacagtgc
tccacgetgt
cagctgcecta
tacctctect
accacctett
aagaatggga
atgagcacat
gcagaaaagg
ttcatcagac
ccaatgagea
gcccggtgga
acgctatgac
tgtgttctte
ctaaggtaat
cttcccagga
acctaagcgt
ccctagaace
ttgcggecegt
gagggagaaa
gecgtecgatt
acacagcaat
tctecttegy
aaatcgaaag

aaaaggagtt
agagcacgtc
cggcgacecg
taaggagtgg
cttcgataca
cgaaacagcg
agaagacaaa
ggtggatcta
ccactgggat
tctagaaaga
gactaccagg
actaccacac
ggttaacaag
tactaagaga
cctagagttg
cacacctttt
gctegggggt
tggttacgca
gtctagagcg
caactttgac
agccttegta
ggacatcgceg
gggtgacggt
aacaccagtg
tggaccaaac
tegagaagtc
ctecacaggt
tacagccatg
gaagaaaata
ctecatagac
atacagcacc
ggctgtggat
agtctgecta
tgatgcagac
tccagaacgc
gtttececcte
gctatttgac
gtctgcacag
tgatggcgag
agcactagac
gtctgattgg
cctgactgtg
ctttagggca
gtctcttcag
agcatcaagc
cttgtcttcet

tacgcagtta
aacgtactecc
tggataaaga
gaggtggagc
ttccaaaata
gggataaaac
gcatactcac
gacagcgggce
aataggectg
aagtatccat
aggatagaag
tcattagtgg
ataaacggcc
gtcacttggg
ggtectgecag
cgecatacacce
gactcattga
gatagaacca
ttgaaaccac
aatggcagaa
ggacaggtca
aagaacgatg
gtttgcaagg
ggaaccgcaa
ttctctaatt
gcaaaggaag
gtatactcag
gactcgacgy
tctgaggcca
tgegatattg
acggaaggcg
atggcggaga
tatgeccctgg
gcatcatctce
gtecaccegge
ccaaagtaca
cacaacgtgce
gaggcgagta
atactgcceeg
gacggggcga
gtaatgagca
acatgtgacg
gagetgtgte
gcaccaccga
gagacgttcc
gagctactaa
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gacaaaaagt 2820
taacgcgtac 2880
cgctgcagaa 2940
atgecatcaat 3000
aagccaacgt 3060
taaatgatag 3120
ctgaagtagc 3180
tattttctaa 3240
gagggaaaat 3300
tcacaaaagg 3360
actttaaccc 3420
ccgaacaccy 3480
accacgtgct 3540
tagegeegtt 3600
caacgcttgg 3660
attaccaaca 3720
gactgctcaa 3780
gtgaacgagt 3840
catgtgtcac 3900
ggaatttcac 3960
cocgageagg 4020
aagagtgegt 4080
cagtatacaa 4140
aaacagttat 4200
attcggagte 4260
taactaggct 4320
gagggaaaga 4380
atgcagacgt 4440
tacagatgcg 4500
ttcgegtgcea 4560
cactgtactc 4620
tacatactat 4680
gggaaagtat 4740
cccecaaaac 4800
ttegecatgaa 4860
aaatagaagg 4920
catcgecgegt 4980
caatcacgtc 5040
tceocegtecaga 5100
cacacacgct 5160
cegtacctgt 5220
agagagaagyg 5280
cggtegtaca 5340
gtaccgccac 5400
ccattacatt 5460
ctttcggaga 5520
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cttettacca
ggacgacgag
aggtecattta
agtccacgag
taagaaactc
agaaaacatg
gtcagagacc
tecgatcaac
agctagaaac
agacatggtg
caggagctac
ccecattcecag
cacacagatg
aaaattcgeca
aactgagaat
cgcaaaaacc
tatgaaaagg
gcaggttata
gctggttagg
tgccgaggat
aacggacata
gctgttagag
agagatttcc
atcaggtatg
agtgctggaa
aatacatgga
ggaagtgaag
tatactgecac
ttttaasactg
gctggetgac
ggtatactct
tgcaagctcce
tecctaaatag
cactaatcag
cctecgaccect
aggcaagctg
gtaccccaac
gcgecacaaa
aaaaagaagc
gaagtcaagce
aaaccagcac
cggtcatcta
tcgaagttcea
tactcaggag
ccgatetteg
gcececgtacag

gagggggcecyg
ttcecoctget

ggagaagtgg
ttatgactag
caacagaagt
gagaagtgtt
caggagagtg
aaagcagcaa
ccaaaagtcc
gtcegattgt
tatccaactg
gacgggtegg
ccgaaacagce
aacacactac
agggaattac
tgcaaccaag
ttagcaacct
cataatctac
gacgtgaagg
caggcggctg
aggctgaacyg
ttcgatgeca
gcctectttg
gatttagggg
agctgtcace
ttcctaacte
gatcgtctga
gtcgtctecg
atcatagatg
gatactgtga
ggcaaaccgc
gaagtgatca
aggtacgaag
agatccaact
gtacgcacta
ctacaatgga
ggactccgeg
ggcaacttge
agaagccacyg
acaacacaaa
cgggecegeag
acgaaggtaa
acgtaaaggg
agtatgacct
cccatgagaa
geeggttcac
acaacaaggyg
cccteteggt
aagagtggag
cccagaccce
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atgacttgac
acagggcagg
cagtacgcca
acccacctaa
cateccatgge
tcatccagag
ctacttaccg
ccaatcccga
tctecatecata
agagttgcct
acgcttacca
agaatgtact
ccactttgga
aatactggga
atgttactaa
tgccactaca
tgactcctgg
aacccttgge
ccgtectect
tcatageccge
ataagagcca
tggatcactc
taccgacagg
tgttcgtcaa
caaaatccge
atgaattgat
cagttgtatc
caggaacagc
tagcggeagy
gatggcaacg
tgcagggtat
tegagaagcet
cagctaccta
gttcatccca
ccetactate
ccagcetgatc
caggaatcgg
tcaaaagaag
agagaggatg
ggtaacaggt
gaccatcgat
tgaatgcgeg
accggagggyg
catccctaca
acgegtggtyg
ggtgacctgg
tcttgecatc
ttgecacgccc

agacagcgac
tgggtatata
gtcagtgctg
gctggatgaa
caacagaagc
actaaagaga
gactacatat
gtccgeagtyg
ccaaattacc
ggaccgagceg
cgegecctoe
ggcagcagcc
ctcagcagta
agaatttget
actaaaaggg
ggaagtacca
tacaaagcat
gacagcatac
acccaatgta
acactttaag
agatgattca
cctgetggac
tacgcgcette
cacattgtta
gtgecgcggece
ggcagccaga
cttgaaagce
ttgcagagtg
tgacgaacaa
aacagggcta
atcagttgtyg
cagaggaccc
ttttgcagaa
acccaaactt
caagtcatca
tcagcagtta
aagaataaga
cagccaccta
tgcatgaaaa
tacgcgtgce
aacgcggace
cagatacccg
tactacaact
ggtgctggca
gccatagtet
aataaagaca
ccagttatgt
tgctgctacg

tggtcecacgt
ttetegtegg
ccggtgaaca
gcaaaggagc
aggtatcagt
ggctgtagac
ccggegectg
gcagcatgca
gacgagtatg
acattecaatc
atcagaagcg
acgaaaagaa
ttcaacgtgg
gcecagcceceta
ccaaaagcag
atggataggt
acagaggaaa
ctatgtggga
catacactat
ccaggagaca
cttgcgetta
ttgatagagg
aagttceggeg
aacatcacca
ttcateggeg
tgtgccactt
ccttactttt
gcagacccge
gatgaagata
attgatgagc
gtaatgtcca
gtcataactt
gecegacagca
tttacaatag
ggcccagacce
ataaactgac
agcaaaagca
aaaagaaacc
tcgaaaatga
tggtggggga
tggccaaact
tgcacatgaa
ggcaccacgg
aaccagggga
taggaggagc
ttgtcactaa
gcctgttgge
aaaaggaacc
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gcteagacac
acaccggtece
ccctggagga
aactattact
cgcgcaaagt
tatacttaat
tgtactecgee
atgagttett
atgcatatct
cgtcaaaact
ctgtacegte
actgcaacgt
agtgtttcaa
ttaggataac
cagcgetatt
tcacagtaga
gacctaaggt
ttcacagaga
ttgacatgte
ctgttttgga
ctgetttgat
ctgctttegg
ccatgatgaa
tegecageeg
acgacaacat
ggatgaacat
gtggagggtt
taaaaaggct
gaagacgagc
tggagaaagc
tggccacctt
tgtacggcgg
agtatctaaa
gaggtaccag
gcgccctceag
aatgcgegeg
aaaacaacag
ggctcaaaag
ttgtatttte
caaagtaatg
ggcctttaag
gtcegacgcet
agcagtacag
cagcggcaga
taatgaagga
aatcacccce
aaacaccacy
ggaggaaacc

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
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ctacgecatge
ttaacatgtt
gccacaagac
ccegtageac
tecttgeaaa
gacaaccaca
tgtacgatta
ctgacggtgg
cacgaccctce
ctaccttgca
atgcecececcag
acagtcaatyg
acaactacag
aatcacaaaa
cgaaaaggaa
gcaaggaacc
cacccaacac
gtgatgcata
ggcaacaacg
caccegecatyg
gtgtcagtgg
tgtgcacgac
ctgecttagec
atatacctgt
gecctgattyg
tttttagecg
atcccgaaca
atggtattgg
atcacgtgceg
gagtgcaagyg
tttatgtggg
cacgtggaga
gcatctgeat
tatgcaaacyg
tcttecagect
atggactacc
acacctgaga
ggtacggtac
cgcggggegt
agageggtga
ttcactaggg
acccattcct
aagtgtgegyg
gaagggaatt
gtacaagtct
atagtcaact
atgtecatggg
attctaatcg

ttgaggacaa
ctcceccaccg
catacttage
tagaacgcat
tcggaataaa
tgeccagcaga
ctggaacaat
gattcactga
ctgtgatagyg
gcacgtacgt
acaccecctga
goccagacggt
acaaagtgat
agtggcagta
aaattcacat
ccaccgtgac
tcctgtecta
agaaggaagt
agccgtataa
agataattet
ccacgttcat
gcagatgcat
taatatgctg
ggaacgagca
ttctatgcaa
taatgagegt
cggtgggagt
agatggaact
agtacaaaac
acaaaaacct
gcggegecta
agtccgaatc
cagctaagct
gcgaccatgc
ggacaccttt
cgeccetttgg
gtaaagacgt
acgtgccata
cgetgcagea
actgegecgt
tcgtecgacgc
cagactttgg
tgcattegat
ctcagectgea
gttctacaca
acccggegtce
tgcagaagat
tggtgctatg
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FIGURE 4 (con't)

cgtcatgaga
ccagcgacge
tcactgtece
cagaaatgaa
gacggatgac
cgcagagagyg
gggacacttc
cagtaggaag
tcgggaaaaa
gcagagcacc
tcgecacatta
gcggtacaag
taataactgc
taactcccct
cecegtttecg
gtacgggaaa
ceggaatatg
cgtgctaacce
gtattggccg
gtattattat
actcetgteg
cacaccgtat
catcagaaca
gcaacctttg
ctgtetgaga
cggtgcecac
accgtataag
actgtcagtce
cgtecatcceg
acctgactac
ctgcttetge
atgcaaaaca
ccogegtectt
cgtcacagtt
cgacaacaaa
cgcaggaaga
ctatgctaat
ctctecaggea
cacagcacca
agggaacatg
gcectettta
gggegtogee
gactaacgcc
aatctcttte
agtacactgt
acataccacc
cacgggaggt
cgtgtegtte

cctgggtact
agcaccaagg
gactgtggag
gcgacagacyg
agccacgatt
gcggggctat
atcectggeec
attagtcact
tteccattecce
gccgecaacta
atgtcacaac
tgtaattgcg
aaggttgatc
ctggtcecge
ctggcaaatg
aaccaagtca
ggagaagaac
gtgecegactyg
cagttatcta
gagctgtacc
atggtgggta
gaactgacac
gctaaagcegg
ttttggctac
ctcttaccat
actgtgagcg
actctagtea
actttggagce
tetecegtacyg
agctgtaagg
gacgctgaaa
gaatttgcat
taccaaggaa
aaggacgcca
attgtggtgt
ccaggacaat
acacaactgg
ccatectgget
tttggctgece
ceccatceteca
acggacatgt
attattaaat
gtcactatte
tcgacggect
gcagecgagt
ctcggggtec
gtgggactgg
agcaggcact

atcagctget
acaacttcaa
aagggcacte
ggacgctgaa
ggaccaagct
ttgtaagaac
gatgtccaaa
catgtacgca
gaccgecagea
ccgaggagat
agtccggcaa
gtggctcaaa
aatgtcatgc
gtaatgctga
taacatgcag
tecatgectact
caaactatca
aagggctcga
caaacggtac
ccactatgac
tggcagcggg
caggagctac
ccacatacca
aagcccttat
gctgetgtaa
cgtacgaaca
atagacctgg
caacactatc
tgaagtgcty
tecttecaccgg
acacgcagtt
cagcatacag
ataacatcac
aattcattgt
acaaaggtga
ttggcgatat
tactgcagag
ttaagtattg
aaatagcaac
tcgacatacc
cgtgcgaggt
atgcagccag
gggaagctga
tagcecagcegce
gccaccceec
aggacatcte
ttgttgetgt
aacttgacaa
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acaagcatce 8460
tgtctataaa 8520
gtgccatagt 8580
aatccaggtc 8640
gcgttatatg 8700
atcagcaccy 8760
aggggaaact 8820
cccatttecac 8880
cggtaaagag 8940
agaggtacac 2000
cgtaaagatc 9060
tgaaggacta 9120
cgcggteace 9180
acttggggac 9240
ggtgcctaaa 9300
gtatcctgac 9360
agaagagtgg 9420
ggtcacgtgg 9480
agcccatgge 9540
tgtagtagtt 9600
gatgtgeatg 9660
cgteecttte 9720
agaggctgeg 9780
tcegetggea 9840
aacgttggct 9900
cgtaacagtg 9960
ctacagccce 10020
gcttgattac 10080
cggtacagca 10140
cgtctaccca 10200
gagcgaagea 10260
ggctcatacc 10320
tgtaactgecc 10380
ggggccaatyg 10440
cgtctataac 10500
ccaaagtegce 10560
accggetgeg 10620
gctaaaagaa 10680
aaacccggta 10740
ggaagcggec 10800
accagcetge 10860
caagaaaggc 10920
gatagaagtt 10980
cgaattcege 11040
gaaggaccac 11100
cgctacggeg 11160
tgececgcactg 11220
ttaagtatga 11280
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FIGURE 4 (con't)

aggtatatgt gtccectaag agacacactg tacatagcaa ataatctata gatcaaaggg 11340
ctacgcaacc cctgaatagt aacesaaatac aaaatcacta aaaattataa aaacagaaaa 11400
atacataaat aggtatacgt gtcccctaag agacacattg tatgtaggtg ataagtatag 11460
atcaaagggc cgaataaccc ctgaatagta acaaaatatg aaaatcaata aaaatcataa 11520
aatagaaaaa ccataaacag aagtagttca aagggctata aaacccctga atagtaacaa 11580
aacataaaat taatazaaat c 11601
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caaagcaaga
cgectttttg
cacaccgaat
gcaggaaatt
gatgtcggac
actcgeccaat
ctectggaaag
attctgctta
cgtctatget
ggcgtactgg
ccecteatac
atgttcaaca
gctaaaaccy
caagctactt
cacatgcege
gagcccaggce
cectgatgtge
atacgtgccyg
ggaggatgca
gcaacggaat
taagtgggca
aagaacactg
caagaggcect
accgagtetg
aagcaaggtg
cgcagaaaaa
tctacaggca
agegggegcea
agaccacgtce
gctecagtcetg
agggaggtat
ctcgeetgaa
gttegtaaac
agagtcgtat
tcagagaaga
taatcegecce
caaaattgca
gaacctagtt
caccaccgac
gctecttgaat
ccactctgga
ttgtggtgac
tcacaacatc
gaccgcecatt
caagcecgatt
aacgtgcttc
gacagcagcc

gattaataac
aaggccctge
gaccatgcta
gaccccgact
aggaagtacc
tatgcgagaa
atcggggact
cacacagacyg
gtacacgcac
gttgggtteg
tcgacaaact
gacctgacgyg
tgcgacegtyg
aagagctgge
tgtgatacag
ctttatggaa
aagactaccg
gcgaccattt
cagaagetgt
acgaacacca
aaggagtgce
acctgetget
gatacccagt
tggtegteeg
ccaaaaaccg
gaagcagagg
gcacaggaag
ggaataatag
gtgggagagt
attcacgett
gcggtcgaag
gacttccaga
agaaagctac
gagctggtga
tgctgtaaga
taccacgaat
gtcataggag
accaggcagyg
gtgatgagac
ggatgcaaca
acgctacttg
ccgaagcagt
tgcacccaag
gtgtcatcgt
gtagtggaca
agagggtggg
gcatcccaag

ccatcatgga
aacgtgcgta
atgctagage
caaccatcct
actgcgtctg
agctagcatc
tacaagcagt
tetecatgtag
ccacgtcget
acacaacccc
gggcagatga
aaggtagacg
tgetgticte
acctgceate
tggtttcgtg
aaaccacagg
acacggttga
gtgatcaaat
tggtggggcet
tgaaaaatta
ggaaagacat
gtetatgggce
caattcagaa
ggttgtcaat
acctgatccc
aagaacgaga
atgttcaggt
agactccgag
acctggtact
tggcggagca
cgtacgacgg
gtctaagcga
accatattge
gggcagagag
aggaagaagc
tcgeatatga
tctteggagt
acctggtgac
agagaggtct
gaccagtcga
ctttgatcge
geggettett
tgtaccacaa
tgcattacga
Cctacaggcete
ttaaacaact
ggttaaccag
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tectgtgtac
ccccatgttt
gttctcgeat
ggatatcggce
cccgatgege
tgcegeagga
aatggccgtg
acagagagca
ataccaccag
gttecatgtac
gcaggtactg
aggcaagttg
agtagggtca
ggtgttccat
tgagggctac
gtatgcggta
cggcgaaaga
gaccggcatc
gaaccagaga
tetgettece
ggaagatgaa
attcaagaag
ggttecaggcc
ccectttgagg
atacagcgga
agcagaactg
cgaaatcgac
aggagctatce
ctccecegeag
agtgaagacqg
ccgagteocta
aagcgcaacyg
gatgcacgga
gacagaacac
cgcaggactyg
agggctaaaa
accgggatct
tagcggaaag
agagatatct
cgtgttgtac
cttggtgaga
caatatgatg
aagtatctcc
aggcaaaatg
aacaaaacct
gcaaattgac
aaaaggagtt

gtggacatag
gaggtggaac
ctagctataa
agtgcgccag
agtgcggaag
aaagtcctgg
ccagacacgg
gacgtecgeta
gcgattaaag
aatgccatgg
aaggctaaga
tctattatga
acgctcectace
ttaaagggca
gtegttaaga
acccaccacg
gtgtecattet
cttgctacag
atagtggtta
gtggtcgecce
aaactectgg
cagaaaacac
gagtttgaca
actagaatca
gacgcecgag
actcgegaag
gtggaacagce
aaagttactg
accgtactac
tgcacgcaca
gtgcccteag
atggtgtata
ccagccctga
gagtacgtct
gtactggtgg
atccgecectyg
ggcaagtcag
aaagaaaact
gcacgtacgyg
gtagacgagg
ccaaggcaga
cagatgaaag
aggeggtgta
cgeactacga
gaccctggag
tatcgtggat
tacgcagtta
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acgcetgacag
caaggcaggt
aactaataga
caaggaggat
atccecgagag
acagaaacat
agacgccaac
tataccaaga
gggtccgagt
cgggtgecta
acataggatt
gagggaaaaa
cggaaagcceg
aactcagett
gaataacgat
cagacggatt
cggtgtgcac
aagtcacgcc
acggcagaac
aagccttcag
gggtcagaga
acacggtcta
gctttgtggt
aatggttgtt
aagcceggga
ccctaccacc
ttgaggacag
cccaaccaac
gtagccagaa
acggacgagc
gctatgecaat
acgaaagaga
acaccgacga
acgacgtgga
gegacttgac
cctgecceata
ctattatcaa
gccaagaaat
ttgactecgcet
cgtttgegtyg
aagttgtact
tcaactataa
cactgcectgt
atgagtacaa
acctegtgtt
acgaggtcat
gacaaaaagt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
9200
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
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taatgaaaac
ggaaggtaaa
cccaccgaaa
aatggcgggc
ttgttggget
gcagtggtct
cctgaatgaa
accgttggtg
gtteggattt
gaagtggaac
taccaccaac
cccagtaaaa
cctggtcagt
aggtgtccge
taggtatgac
gtgcgtegac
accgggcegge
catctgcgta
cagcaacact
aactcatgtc
atgtgcaccyg
agtcaacgcce
aaaatggeceyg
gtgcggtacg
tgaaggggac
gggagtaaabt
caggctgacc
ggtcatctac
gacccaagta
cectgacage
atatctagaa
gtggccaaag
tgaatcgatc
tgtecegtge
ccacgtcaca
agtgcaaaaa
aagtccaagg
actgacgcat
cctggatget
gecatccaca
cgcgecgece
gaatataaca
agaaacagcyg
ggaaccgaat
tggggacttc
cttecttacca
ggacgacgag

cecgetetatg
ctggtatgga
ggaaacttca
atctgcagtce
aagagettgg
cagataattc
atatgtacgce
tctgtgtatt
aaccccgagyg
atcaacaagc
atcataccgg
ggggaaagaa
ggctataacc
ggagcggact
ctagtggtca
cacgcaatga
tctetattga
ttgggacgca
gagatgtttt
atgaacaatc
tcgtaccggg
gctaaccctc
gagteocttta
tatccagtaa
cgggaattgyg
agtgtagcta
cagtcactga
tgcecgcgaca
gagctgctgg
agcttggcag
gggacccgtt
caaacagadgg
aggcagaaat
ctttgeegtt
agcataattg
gtcaaatget
gaatatagat
agtcaattcg
gacgccceag
accggaaacc
agaagaaggc
cccatggeta
gagacgcgtg
catccgecga
aacgaaggag
ggagaagtgg
ttatgactag
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catcaacgtc
agacacttte
aagcaactat
accaaatgac
tcecctatect
aagccttcaa
gcatgtatgg
acgceggataa
cagcatccat
agatctgegt
ccaacaggag
tggaatggct
ttgecactgce
acacatacaa
taaacatccea
aactgcaaat
tcagagecata
agtttagatc
tcctatteag
aactgaatgce
taaaacgcat
gcgggttacce
agaacagtgce
tcecacgetgt
cagctgecta
tacctctect
accacctett
aagaatggga
atgagcacat
gcagaaaagqg
ttcatcagac
ccaatgagca
geceggtgga
acgctatgac
tgtgttette
ctaaggtaat
ctteccecagga
acctaagegt
ccctagaace
ttgcggecgt
gagggagaaa
gcgtecgatt
acacagcaat
tcteettegg
aaatcgaaag
atgacttgac
acagggeagyg

agagcacgtce
cggcgacecyg
taaggagtgg
cttcgataca
cgaaacagcg
agaagacaaa
ggtggatcta
ccactgggat
tctagaaaga
gactaccagg
actaccacac
ggttaacaag
tactaagaga
cctagagttyg
cacacctttt
getegggggt
tggttacgca
gtctagagcg
caactttgac
agcecttegta
ggacatcgecg
gggtgacggt
aacaccagtyg
tggaccaaac
tcgagaagte
ctecacaggt
tacagccatg
gaagaaaata
ctccatagac
atacagcacc
ggctgtggat
agtctgccta
tgatgcagac
tcecagaacge
gtttceoecte
gctatttgac
gtctgcacag
tgatggcgag
agcactagac
gtctgattgg
cctgactgtyg
ctttagggeca
gtctcttcag
agcatcaagce
cttgtettet
agacagecgac
tgggtatata

aacgtactcc
tggataaaga
gaggtggagce
ttccaaaata
gggataaaac
gcatactcac
gacagcgggce
aataggecctg
aagtatcecat
aggatagaag
tcattagtgg
ataaacggcec
gtecacttggg
ggtectgecag
cgcatacacc
gactcattga
gatagaacca
ttgaaaccac
aatggcagaa
ggacaggtca
aagaacgatg
gtttgcaagg
ggaaccgcaa
ttetctaatt
gcaaaggaag
gtatactcag
gactcgacgg
tctgaggcca
tgcgatattg
acggaaggcy
atggcggaga
tatgcectgg
gcatcatcetc
gtcaceccggce
ccaaagtaca
cacaacgtgce
gaggcgagta
atactgcceg
gacggggcga
gtaatgagca
acatgtgacyg
gagctgtgte
gcaccaccga
gagacgttcc
gagctactaa
tggtccacgt
ttectegtegy
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taacgcgtac 2880
cgctgcagaa 2940
atgcatcaat 3000
aagccaacgt 3060
taaatgatag 3120
ctgaagtagc 3180
tattttctaa 3240
gagggaaaat 3300
tcacaaaagg 3360
actttaaccc 3420
ccgaacacceg 3480
accacgtgct 3540
tagecgcegtt 3600
caacgcttygg 3660
attaccaaca 3720
gactgctcaa 3780
gtgaacgagt 3840
catgtgtcac 3900
ggaatttecac 3960
cecgageagyg 4020
aagagtgcgt 4080
cagtatacaa 4140
aaacagttat 4200
attcggagte 4260
taactaggct 4320
gagggaaaga 4380
atgcagacgt 4440
tacagatgcg 4500
ttecgegtgea 4560
cactgtacte 4620
tacatactat 4680
gggaaagtat 4740
ceecccaaaac 4800
ttegcatgaa 4860
aaatagaagg 4920
catcgegegt 4980
caatcacgtc 5040
tcecegeecaga 5100
cacacacgct 5160
ccgtacetgt 5220
agagagaagg 5280
cggtcecgtaca 5340
gtaccgccac 5400
ccattacatt 5460
ctttcggaga 5520
gctcagacac 5580
acaccggtcece 5640
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aggtcattta
agtccacgag
taagaaactc
agaaaacatg
gtcagagacc
tccgatcaac
agctagaaac
agacatggtg
caggagctac
cccatteocag
cacacagatg
aaaattcgceca
aactgagaat
cgcaaaaacc
tatgaaaagg
gcaggttata
gctggttagg
tgcegaggat
aacggacata
gctgttagag
agagatttcc
atcaggtatg
agtgctggaa
aatacatgga
ggeagtgaag
tatactgecac
ttttaaactg
gcetggetgac
ggtatactct
tgeaagctec
tectaaatag
cactaatcag
cctegaceet
aggcaagetyg
gtaccccaac
gcgccacaaa
aaaaagaagc
gaagtcaagce
aaaccagcac
cggtcatcta
tcgaagttca
tactcaggag
cegatetteg
gcecgtacag
gagggggccyg
ttccectget
ctacgcatgce
ttaacatgtt

caacagaagt
gagaagtgtt
caggagagtg
aaagcagcaa
ccaaaagtec
gtcecgattgt
tatccaactg
gacgggtegyg
ccgaaacagc
aacacactac
agggaattac
tgcaaccaag
ttagcaacct
cataatctac
gacgtgaagg
caggcggetg
aggctgaacg
ttegatgceea
gcecteetttg
gatttagggg
agctgtcacc
ttecctaacte
gategtetga
gtecgtetecg
atcatagatg
gatactgtga
ggcaaaccgce
gaagtgatca
aggtacgaag
agatccaact
gtacgcacta
ctacaatgga
ggactccgeg
ggcaacttgce
agaagccacg
acaacacaaa
cgggccgeayg
acgaaggtaa
acgtaaaggg
agtatgacct
ccecatgagaa
gecggtteac
acaacaaggg
cceteteggt
aagagtggag
cccagecccac
ttgaggacaa
cteeccaccyg
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FIGURE 5 (con't)

cagtacgcca
acccacctaa
catccatgge
tcatccagag
ctacttaccg
ccaatcccga
tctcatcata
agagttgect
acgcttacca
agaatgtact
ccactttgga
aatactggga
atgttactaa
tgccactaca
tgactecctgg
aacccttgge
ccgtectect
tcatageegce
ataagagcca
tggatcacte
taccgacagg
tgttegtcaa
caaaatccge
atgaattgat
cagttgtatc
caggaacagc
tagcggcagg
gatggcaacg
tgcagggtat
tcgagaagct
cagctaccta
gttecatccca
ccctactatc
ccagctgatc
caggaatcgg
tcaaaagaag
agagaggatg
ggtaacaggt
gaccatcgat
tgaatgcgceg
accggagggg
catccctaca
acgcgtggtg
ggtgacctgg
tcttgcecatc
ttgcacgecce
cgtecatgaga
ccagcgacgce

gtecagtgctg
gctggatgaa
caacagaagc
actaaagaga
gactacatat
gtccgcagtyg
ccaaattacce
ggaccgageyg
cgcgccctece
ggcagcagce
ctcagcagta
agaatttgct
actaaaaggg
ggaagtacca
tacaaagcat
gacagcatac
acccaatgta
acactttaag
agatgattca
cctgetggac
tacgegette
cacattgtta
gtgtgcggcee
ggcagccaga
cttgaasagcc
ttgcagagtg
tgacgaacaa
aacagggcta
atcagttgtg
cagaggaccc
ttttgcagaa
acccaaactt
caagtcatca
tcagcagtta
saagaataaga
cagcecaccta
tgcatgaaaa
tacgegtgce
aacgcggacce
cagatacccg
tactacaact
ggtgectggeca
gccatagtet
aataaagaca
ccagttatgt
tgctgctacg
cctgggtact
agcaccaagg

ccggtgaaca
gcaaaggagc
aggtatcagt
ggctgtagac
ccggegectg
gcagcatgca
gacgagtatg
acattcaatc
atcagaagcg
acgaaaagaa
ttecaacgtagg
gccagcccta
ccaaaagcag
atggataggt
acagaggaaa
ctatgtggga
catacactat
ccaggagaca
cttgcgetta
ttgatagagg
aagtteggcg
aacatcacca
tteateggeyg
tgtgccactt
ccttactttt
gcagacccgce
gatgaagata
attgatgagce
gtaatgtcca
gtcataactt
gccgacagea
tttacaatag
ggcecagacce
ataaactgac
agcaaaagca
aaaagaaacc
tcgaaaatga
tggtggggga
tggccaaact
tgcacatgaa
ggcaccacgg
aaccagggga
taggaggagc
ttgtcactaa
gcctgttgge
aaaaggaacc
atcagetget
acaacttcaa
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ccectggagga 5700
aactattact 5760
cgcgcaaagt 5820
tatacttaat 5880
tgtactegece 5940
atgagttctt 6000
atgcatatct 6060
cgtcaaaact 6120
ctgtacegte 6180
actgcaacgt 6240
agtgtttcaa 6300
ttaggataac 6360
cagcgctatt 6420
tcacagtaga 6480
gacctaaggt 6540
ttcacagaga 6600
ttgacatgte 5660
ctgttttgga 6720
ctgectttgat 6780
ctgetttegg 6840
ccatgatgaa 6900
tcgeccagecg 6960
acgacaacat 7020
ggatgaacat 7080
gtggagggtt 7140
taaaaaggct 7200
gaagacgagc 7260
tggagaaagce 7320
tggccacett 7380
tgtacggcgg 7440
agtatctaaa 7500
gaggtaccag 7560
gcgeccteag 7620
aatgcgegeg 7680
aaaacaacag 7740
ggctcaaaag 7800
ttgtattttc 7860
caaagtaatg 7920
ggcctttaag 7980
gtcecgacget 8040
agcagtacag 8100
cagcggcaga 8160
taatgaagga 8220
aatcaccecc 8280
aaacaccacg 8340
ggaggaaacc 8400
acaagcatcc 8460
tgtctataaa 8520
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gccacaagac
cecgtageac
teettgeaaa
gacaaccaca
tgtacgatta
ctgacggtgy
cacgacccte
ctaccttgca
atgeccceecag
acagtcaatg
acaactacag
aatcacaaaa
cgaaaaggaa
gcaaggaacc
cacccaacac
gtgatgcata
ggcaacaacg
cacccgeatyg
gtgtcagtgyg
tgtgcacgac
ctgcttagcece
atatacctgt
gccetgattg
tttttageeg
atccecgaaca
atggtattgg
atcacgtgcg
gagtgcaagg
tttatgtggg
cacgtggaga
gcatctgecat
tatgcaaacg
tcttecagect
atggactacc
acacctgaga
ggtacggtac
cgcggggegt
agagcggtga
ttecactaggg
acccattect
aagtgtgcgg
gaagggaatt
gtacaagtct
atagtcaact
atgtecatggg
attctaateg
aggtatatgt
ctacgcaacc

catacttagc
tagaacgcat
tcggaataaa
tgccagecaga
ctggaacaat
gattcactga
ctgtgatagy
gcacgtacgt
acacccctga
gccagacggt
acaaagtgat
agtggcagta
aaattcacat
ccaccgtgac
tectgtecta
agaaggaagt
agccgtataa
agataattect
ccacgtteat
gcagatgcat
taatatgctg
ggaacgagca
ttctatgecaa
taatgagegt
cggtgggagt
agatggaact
agtacaaaac
acaaaaacct
gcggegecta
agtccgaatc
cagctaagcet
gcgaccatge
ggacaccttt
cgcectttgg
gtaaagacgt
acgtgcecata
cgctgecageca
actgecgecgt
tegtecgacge
cagactttgg
tgeattegat
ctcagetgea
gttctacaca
acccggegte
tgcagaagat
tggtgctatg
gtcccctaag
cctgaatagt
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tcactgtcce
cagaaatgaa
gacggatgac
cgcagagagg
gggacactte
cagtaggaag
tcgggaaaaa
gcagagcacc
tcgecacatta
gcggtacaag
taataactgce
taactecccect
ccegtttecg
gtacgggaaa
ccggaatatg
cgtgctaace
gtattggecyg
gtattattat
actectgteg
cacaccgtat
catcagaaca
gcaacctttg
ctgtctgaga
cggtgeccac
accgtataag
actgtcagte
cgtcatceeg
acctgactac
ctgcttetge
atgcaaaaca
ccgegtectt
cgtcacagtt
cgacaacaaa
cgcaggaaga
ctatgctaat
ctectecaggea
cacagcacca
agggaacatg
gccectcettta
gggcegtegee
gactaacgce
aatctcttte
agtacactgt
acataccace
cacgggaggt
cgtatcgttc
agacacactg
aacaaaatac

gactgtggag
gcgacagacg
agccacgatt
geggggctat
atcctggece
attagtcact
ttccattece
gccgcaacta
atgtcacaac
tgtaattgeg
aaggttgatce
ctggtcecge
ctggcaaatg
aaccaagtca
ggagaagaac
gtgcegactg
cagttatcta
gagctgtacc
atggtgggta
gaactgacac
gctaaagegg
ttttggctac
ctcttacecat
actgtgageg
actctagtca
actttggagce
tctecgtacyg
agctgtaagg
gacgctgaaa
gaatttgecat
taccaaggaa
aaggacgcca
attgtggtgt
ccaggacaat
acacaactgg
ccatctgget
tttggctgee
cccatcteca
acggacatgt
attattaaat
gtcactatte
tcgacggect
gcagecgagt
cteggggtece
gtgggactgg
agcaggcact
tacatagcaa
aaaatcacta

aagggcactce
ggacgctgaa
ggaccaagct
ttgtaagaac
gatgtccaaa
catgtacgca
gaccgcggca
ccgaggagat
agtcecggceaa
gtggctcaaa
aatgtcatgce
gtaatgctga
taacatgcag
tcatgctact
caaactatca
aagggctcga
caaacggtac
ccactatgac
tggcagcggg
caggagctac
ccacatacca
aagcccttat
gctgctgtaa
cgtacgaaca
atagacctgg
caacactatce
tgaagtgctg
tettecaccegg
acacgcagtt
cagcatacag
ataacatcac
aattcattgt
acaaaggtga
ttggcgatat
tactgcagag
ttaagtattg
aaatagcaac
tcgacatacc
cgtgegaggt
atgcagccag
gggaagctga
tagccagcgce
gccaccecee
aggacatctc
ttgttgetgt
aacttgacaa
ataatctata
aaaattataa
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gtgccatagt 8580
aatccaggtce 8640
gcgttatatg 8700
atcagcaccg 8760
aggggaaact 8820
cceatttcac 8880
cggtaaagag 8940
agaggtacac 2000
cgtaaagatce 2060
tgaaggacta 9120
cgcggtcace 9180
acttggggac 9240
ggtgcctaaa 9300
gtatcctgac 9360
agaagagtgg 9420
ggtcacgtgyg 9480
agcecatgge 9540
tgtagtagtt 9600
gatgtgecatg 9660
cgteecttte 9720
agaggctgeg 9780
tecgetggea 9840
aacgttgget 9900
cgtaacagtyg 9960
ctacagecece 10020
gcttgattac 10080
cggtacagca 10140
cgtctaccea 10200
gagcgaagca 10260
ggctcatace 10320
tgtaactgcc 10380
ggggccaatg 10440
cgtctataac 10500
ccaaagtege 10560
accggetgeyg 10620
gctaaaagaa 10680
aaacccggta 10740
ggaagcggece 10800
accagcctge 10860
caagaaaggc 10920
gatagaagtt 10280
cgaattecge 11040
gaaggaccac 11100
cgctacggcy 11160
tgcecgeactg 11220
ttaagtatga 11280
gatcaaaggg 11340
aaacagaaaa 11400
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FIGURE 5 (con't)

atacataaat aggtatacgt gtcccctaag agacacattyg tatgtaggtg ataagtatag 11460
atcaaagggc cgaataaccc ctgaatagta acaaaatatg aaaatcaata aaaatcataa 11520
aatagaaaaa ccataaacag aagtagttca aagggctata aaacccctga atagtaacaa 11580
aacataaaat taataaaaat c 11601
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caaagcaaga
cgecetttttyg
cacaccgaat
gcaggaaatt
gatgtcggac
actcgccaat
ctectggaaag
attctgetta
cgtctatget
ggcgtactgg
ccecteatac
atgttcaaca
gctaaaaccg
caagctactt
cacatgoege
gagcccagge
cctgatgtge
atacgtgccyg
ggaggatgca
gcaacggaat
taagtgggca
aagaacactg
caagaggect
accgagtetg
aagcaaggtg
cgcagaaaaa
tctacaggca
agcgggegca
agaccacgtc
gcteagtetg
agggaggtat
ctcgectgaa
gttcogtaaac
agagtcgtat
tcagagaaga
taatececgeece
caaaattgea
gaacctagtt
caccaccgac
gctcttgaat
ccactetgga
ttgtggtgac
tcacaacatc
gaccgeecatt
caagccgatt
aacgtgcettce
gacagcagcc

gattaataac
aaggccctge
gaccatgcta
gaccccegact
aggaagtacc
tatgcgagaa
atcggggact
cacacagacqg
gtacacgcac
gttgggtteg
tcgacaaact
gacctgacgg
tgegaccgtg
aagagctgge
tgtgatacag
ctttatggaa
aagactaccyg
gcgaccattt
cagaagetgt
acgaacacca
aaggagtgcc
acctgetget
gatacccagt
tggtcgtecg
ccaaaaaccg
gaagcagagyg
gcacaggaag
ggaataatag
gtgggagagt
attcacgett
gcggtegaag
gacttccaga
agaaagctac
gagctggtga
tgctgtaaga
taccacgaat
gtcataggag
accaggcagyg
gtgatgagac
ggatgcaaca
acgctacttg
ccgaagecagt
tgcacccaag
gtgtcatcgt
gtagtggaca
agagggtggg
gcatcccaag

ccatcatgga
aacgtgcgta
atgctagagce
caaccatccet
actgcgtetg
agctagecatc
tacaagcagt
tctcatgtag
ccacgteget
acacaaccce
gggcagatga
aaggtagacg
tgctgttete
acctgccate
tggtttegty
aaaccacagyg
acacggttga
gtgatcaaat
tggtggggcet
tgaaaaatta
ggaaagacat
gtctatggge
caattcagaa
ggttgtcaat
acctgatecce
aagaacgaga
atgttcaggt
agactccgag
acctggtact
tggeggagea
cgtacgacgg
gtctaagcga
accatattge
gggcagagag
aggaagaagc
tegecatatga
tctteggagt
acctggtgac
agagaggtct
gaccagtcga
ctttgatege
geggettett
tgtaccacaa
tgecattacga
ctacaggcete
ttaaacaact
ggttaaccag
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FIGURE 6

tcectgtgtac
cccecatgttt
gttctegeat
ggatatcgge
cccgatgege
tgccgecagga
aatggecegtg
acagagagca
ataccaccag
gttcatgtac
gcaggtactg
aggcaagttg
agtagggtca
ggtgttccat
tgagggctac
gtatgcggta
cggcgaaaga
gaccggcate
gaaccagaga
tetgettece
ggaagatgaa
attcaagaag
ggttcaggce
ccetttgagg
atacagcgga
agcagaactg
cgaaatcgac
aggagctatce
ctecccegeayg
agtgaagacg
ccgagteocta
aagcgcaacyg
gatgcacgga
gacagaacac
cgcaggactg
agggctaaaa
accgggatct
tageggaaag
agagatatct
cgtgttgtac
cttggtgaga
caatatgatyg
aagtatctcc
aggcaaaatyg
aacaaaacct
gcaaattgac
aaaaggagtt

gtggacatag
gaggtggaac
ctagctataa
agtgcgccag
agtgcggaag
aaagtcctgg
ccagacacgg
gacgtcgcta
gcgattaaag
aatgccatgg
aaggctaaga
tctattatga
acgctctace
ttaaagggca
gtegttaaga
acccaccacg
gtgtcattet
cttgctacag
atagtggtta
gtggtcgeeac
aaactcctgg
cagaaaacac
gagtttgaca
actagaatca
gacgcccgag
actcgcgaag
gtggaacagce
aaagttactg
acegtactac
tgcacgcaca
gtgeccteag
atggtgtata
ccageccctga
gagtacgtct
gtactggtgg
atccgecctg
ggcaagtecag
aaagaaaact
gcacgtacgg
gtagacgagg
ccaaggcaga
cagatgaaag
aggcggtgta
cgcactacga
gaccctggag
tategtggat
tacgcagtta
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acgctgacag 60
caaggcaggt 120
aactaataga 180
caaggaggat 240
atcccgagag 300
acagaaacat 360
agacgccaac 420
tataccaaga 480
gggtacgagt 540
cgggtgecta 600
acataggatt 660
gagggaaaaa 720
cggaaagccg 780
aactcagctt 840
gaataacgat 200
cagacggatt 260
cggtgtgeac 1020
aagtcacgce 1080
acggcagaac 1140
aagccttcag 1200
gggtcagaga 1260
acacggtcta 1320
gctttgtggt 1380
aatggttgtt 1440
aagccecggga 1500
cecctaccace 1560
ttgaggacag 1620
cccaaccaac 1680
gtagccagaa 1740
acggacgagc 1800
gctatgeaat 1860
acgaaagaga 1920
acaccgacga 1980
acgacgtgga 2040
gcgacttgac 2100
cctgcceata 2160
ctattatcaa 2220
gccaagaaat 2280
ttgacteget 2340
cgtttgegtyg 2400
aagttgtact 2460
tcaactataa 2520
cactgcectgt 2580
atgagtacaa 2640
acctcgtgtt 2700
acgaggtecat 2760
gacaaaaagt 2820
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taatgaaaac
ggaaggtaaa
cccaccgaaa
aatggcggge
ttgttgggct
gcagtggtcect
cctgaatgaa
accgttggtg
gttcggattt
gaagtggaac
taccaccaac
cccagtaaaa
cctggteagt
aggtgtecge
taggtatgac
gtgegtegac
accgggeggce
catctgegta
cagcaacact
aactcatgte
atgtgcaccg
agtcaacgcc
aaaatggccg
gtgcggtacg
tgaaggggac
gggagtaaat
caggctgacce
ggtcatctac
gacccaagta
ceoctgacage
atatctagaa
gtggccaaag
tgaatcgatc
tgtccegtge
ccacgtcaca
agtgcaaaaa
aagtccaagg
actgacgecat
cctggatget
gccatccaca
cgegecgecec
gaatataaca
agaaacagcg
ggaaccgaat
tggggacttc
cttcttacca
ggacgacgag
aggtcattta

ccgctctatg
ctggtatgga
ggaaacttca
atctgecagtc
aagagcttygg
cagataattc
atatgtacgc
tetgtgtatt
aaccccgagg
atcaacaagc
atcataccgyg
ggggaaagaa
ggctataacc
ggageggact
ctagtggtca
cacgcaatga
tctctattga
ttgggacgca
gagatgtttt
atgaacaatc
tecgtaccggg
gctaacccte
gagtccttta
tatccagtaa
cgggaattgg
agtgtagcta
cagtcactga
tgeegegaca
gagctgctgyg
agcttggcag
gggaccegtt
caaacagadyg
aggcagaaat
ctttgeegtt
agcataattg
gtcaaatgct
gaatatagat
agtcaattcg
gacgecccceag
accggaaacc
agaagaaggc
cccatggceta
gagacgcgtg
catcecgecga
aacgaaggag
ggagaagtgg
ttatgactag
caacagaagt
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FIGURE 6 (con't)

catcaacgtc
agacacttte
aagcaactat
accaaatgac
tccectatect
aagccttecaa
gcatgtatgg
acgcggataa
cagcatccat
agatctgegt
ccaacaggay
tggaatggct
ttgcactgce
acacatacaa
taaacatcca
aactgcaaat
tcagagcata
agtttagatc
tcectattcag
aactgaatgc
taaaacgcat
gcgggttace
agaacagtgce
tccacgetgt
cagctgecta
tacctctect
accacctett
aagaatggga
atgagcacat
gcagaaaagyg
ttcatcagac
ccaatgagca
gccecggtgga
acgctatgac
tgtgttette
ctaaggtaat
cttcccagga
acctaagegt
ccctagaacc
ttgcggeegt
gagggagaaa
gcegtecgatt
acacagcaat
tctecttegg
aaatcgaaag
atgacttgac
acagggcagy
cagtacgecca

agagcacgtc
cggegacceyg
taaggagtgg
cttegataca
cgaaacagcg
agaagacaaa
ggtggatcta
ccactgggat
tctagaaaga
gactaccagg
actaccacac
ggttaacaag
tactaagaga
cctagagttyg
cacacctttt
gctegggggt
tggttacgca
gtctagageg
caactttgac
agccttegta
ggacatcgcg
gggtgacggt
aacaccagtg
tggaccaaac
tcgagaagtc
ctccacaggt
tacagccatg
gaagaaaata
ctccatagac
atacagcacc
ggctgtggat
agtctgecta
tgatgcagac
tccagaacgc
gtttccecte
gctatttgac
gtctgcacag
tgatggcgag
agcactagac
gtctgattgg
cctgactgtg
ctttagggca
gtectctteag
agcatcaagc
cttgtcttet
agacagcgac
tgggtatata
gtcagtgetyg

aacgtactcc
tggataaaga
gaggtggagce
ttccaaaata
gggataaaac
gcatactcac
gacagegggc
aataggcctg
aagtatccat
aggatagaag
tecattagtgg
ataaacggcc
gtecacttggg
ggtctgccag
cgeatacacce
gactcattga
gatagaacca
ttgaaaccac
aatggcagaa
ggacaggtca
aagaacgatg
gtttgcaagyg
ggaaccgcaa
ttctctaatt
gcaaaggaag
gtatactcag
gactcgacgg
tctgaggcca
tgcgatattg
acggaaggcg
atggcggaga
tatgccctgg
gcatcatcte
gtcaccecgge
ccaaagtaca
cacaacgtgc
gaggcgagta
atactgcecg
gacggggcga
gtaatgagca
acatgtgacyg
gagctgtgte
gcaccaccga
gagacgttec
gagctactaa
tggtccacgt
ttetegtegg
ceggtgaaca
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taacgegtac 2880
cgctgecagaa 2940
atgcatcaat 3000
aagccaacgt 3060
taaatgatag 3120
ctgaagtagce 3180
tattttctaa 3240
gagggaaaat 3300
tcacaaaagg 3360
actttaacce 3420
ccgaacaccyg 3480
accacgtgcet 3540
tagcgcegtt 3600
caacgcttgg 3660
attaccaaca 3720
gactgctcaa 3780
gtgaacgagt 3840
catgtgtcac 3900
ggaatttcac 3260
cccgageadgyg 4020
aagagtgegt 4080
cagtatacaa 4140
aaacagttat 4200
attcggagtc 4260
taactaggct 4320
gagggaaaga 4380
atgecagacgt 4440
tacagatgcg 4500
ttegegtgea 4560
cactgtacte 4620
tacatactat 4680
gggaaagtat 4740
cccccaaaac 4800
ttcgcatgaa 4860
aaatagaagyg 4920
categegegt 4980
caatcacgtc 5040
tccegteaga 5100
cacacacgct 5160
ccgtacctagt 5220
agagagaagyg 5280
cggtegtaca 5340
gtacecgeceac 5400
ccattacatt 5460
cttteggaga 5520
gctecagacac 5580
acaccggtee 5640
cectggagga 5700
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agtccacgag

taagaaactc-

agaaaacatg
gtcagagacc
teegatcaac
agctagaaac
agacatggtyg
caggagctac
cccattceccag
cacacagatg
aaaattcgea
aactgagaat
cgcaaaaace
tatgaaaagg
gcaggttata
gctggttagyg
tgccgaggat
aacggacata
gctgttagag
agagatttcc
atcaggtatg
agtgctggaa
aatacatgga
ggaagtgaag
tatactgeac
ttttaaactg
gectggetgac
ggtatactct
tgcaagctcc
tcectaaatag
cactaatcag
ccetegaccect
aggcaagctg
gtaccccaac
gcogecacaaa
aaaaagaagc
gaagtcaagc
aaaccagcac
cggtcatceta
tegaagttca
tactcaggag
cegatcetteg
gcccgtacag
gagggggcceg
ttececetget
ctacgcatgce
ttaacatgtt
gccacaagac

gagaagtgtt
caggagagtyg
aaagcagcaa
ccaaaagtecc
gtecgattgt
tatccaactg
gacgggtegg
ccgaaacagce
aacacactac
agggaattac
tgcaaccaag
ttagcaacct
cataatctac
gacgtgaagg
caggcggctyg
aggctgaacg
ttegatgcca
gectectttg
gatttagggg
agctgtcace
ttcctaacte
gatcgtcetga
gtegtecteeg
atcatagatg
gatactgtga
ggcaaaccgce
gaagtgatca
aggtacgaag
agatccaact
gtacgecacta
ctacaatgga
ggactecegeg
ggcaacttgce
agaagccacg
acaacacaaa
cgggecgeayg
acgaaggtaa
acgtaaaggg
agtatgacct
cccatgagaa
gecggttcecac
acaacaaggqg
cceteteggt
aagagtggag
cceoageeece
ttgaggacaa
ctcccecaccg
catacttage
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FIGURE 6 (con't)

acccacctaa
catccatggce
tcatccagag
ctacttaccg
ccaatceccga
tctecatcata
agagttgeccet
acgcttacca
agaatgtact
ccactttgga
aatactggga
atgttactaa
tgccactaca
tgactecctgg
aacccttgge
cegtectect
tecatagccge
ataagagcca
tggatcacte
taccgacagg
tgttcegtcaa
caaaatccge
atgaattgat
cagttgtatc
caggaacagc
tagcggcagyg
gatggcaacg
tgcagggtat
tcgagaagcet
cagctaccta
gttecatccca
ccctactatce
ccagctgatce
caggaatecgg
tcaaaagaag
agagaggatg
ggtaacaggt
gaccatcgat
tgaatgegeg
accggagggg
catccctaca
acgegtggtg
ggtgacctgg
tecttgeecate
ttgcacgece
cgtcatgaga
ccagcgacge
tecactgtecce

gctggatgaa
caacagaagc
actaaagaga
gactacatat
gtcecgeagtg
ccaaattace
ggaccgagcg
cgegecctee
ggcagcagcc
ctecagcagta
agaatttgcet
actaaaaggg
ggaagtacca
tacaaagcat
gacagcatac
acccaatgta
acactttaag
agatgattca
cetgetggac
tacgegettce
cacattgtta
gtgcgcggec
ggcagccaga
cttgaaagce
ttgcagagtg
tgacgaacaa
aacagggcta
atcagttgtg
cagaggaccc
ttttgcagaa
acccaaactt
caagtcatca
tcagcagtta
aagaataaga
cagccaccta
tgcatgaaaa
tacgegtgec
aacgeggacc
cagatacccg
tactacaact
ggtgetggea
gccatagtet
aataaagaca
ccagttatgt
tgctgctacy
cctgggtact
agcaccaagg

gactgtggag

gcaaaggagce
aggtatcagt
ggctgtagac
ceggegectyg
gcagcatgca
gacgagtatg
acattcaate
atcagaageg
acgaaaagaa
ttecaacgtgg
gccagceccta
ccaaaagcag
atggataggt
acagaggaaa
ctatgtggga
catacactat
ccaggagaca
cttgcegetta
ttgatagagg
aagttcggceg
aacatcacca
ttcatcggeg
tgtgccactt
ccttactttt
gcagacccgc
gatgaagata
attgatgagc
gtaatgtcca
gtcataactt
gccgacagca
tttacaatag
ggcccagacce
ataaactgac
agcaaaagca
aaaagaaacc
tcgaaaatga
tggtggggga
tggeccaaact
tgcacatgaa
ggcaccacgyg
aaccagggga
taggaggagc
ttgtcactaa
gectgttgge
aaaaggaacc
atcagetget
acaacttcaa
aagggcactc

PCT/IB2007/001716

aactattact
cgecgcaaagt
tatacttaat
tgtactcgee
atgagttcett
atgcatatct
cgtcaaaact
ctgtacecgte
actgcaacgt
agtgtttcaa
ttaggataac
cagcgctatt
tcacagtaga
gacctaaggt
ttecacagaga
ttgacatgtc
ctgttttgga
ctgetttgat
ctgctttegg
ccatgatgaa
tecgececagecyg
acgacaacat
ggatgaacat
gtggagggtt
taaaaaggct
gaagacgagc
tggagaaagc
tggccaccett
tgtacggegg
agtatctaaa
gaggtaccag
gcgeccteoag
aatgcgcgeg
aaaacaacag
ggctcaaaag
ttgtattttc
caaagtaatg
ggcctttaag
gtececgacget
agcagtacag
cagcggeaga
taatgaagga
aatcacccce
aaacaccacyg
ggaggaaacc
acaagcatce
tgtctataaa
gtgccatagt

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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cccegtageac
tecttgcaaa
gacaaccaca
tgtacgatta
ctgacggtygy
cacgaceete
ctaccttgca
atgeccceccag
acagtcaatg
acaactacag
aatcacaaaa
cgaaaaggaa
gcaaggaacc
cacccaacac
gtgatgecata
ggcaacaacg
cacccgcatg
gtgteagtgg
tgtgcacgac
ctgecttagece
atatacctgt
geectgattyg
tttttageeg
atccecgaaca
atggtattgg
atcacgtgeg
gagtgcaagg
tttatgtgog
cacgtggaga
gcatctgecat
tatgraaacy
tetteageet
atggactacc
acacctgaga
ggtacggtac
cgcggggcgt
agagcggtga
ttcactaggg
acccattect
aagtgtgegg
gaagggaatt
gtacaagtct
atagtcaact
atgtecatggg
attctaatcg
aggtatatgt
ctacgcaacc
atacataaat

tagaacgcat
tcggaataaa
tgccagcaga
ctggaacaat
gattcactga
ctgtgatagyg
gcacgtacgt
acacccctga
gccagacggt
acaaagtgat
agtggcagta
aaattcacat
ccaccgtgac
tcetgtecta
agaaggaagt
agccgtataa
agataattct
ccacgttecat
gcagatgcat
taatatgctg
ggaacgagca
ttectatgeaa
taatgagcgt
cggtgggagt
agatggaact
agtacaaaac
acaaaaacct
geggegecta
agtccgaatc
cagctaagcet
gcgaccatgc
ggacaccttt
cgccetttgg
gtaaagacgt
acgtgccata
cgctgecageca
actgecgecgt
tegtegacge
cagactttgg
tgecattegat
ctcagetgca
gttctacaca
acccggegte
tgcagaagat
tggtgetatg
gteccecctaag
cctgaatagt
aggtatacgt
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FIGURE 6 (con't)

cagaaatgaa
gacggatgac
cgcagagagy
gggacactte
cagtaggaag
tcgggaaaaa
gcagageacc
tcgecacatta
gecggtacaag
taataactgce
taactcceccet
cccgtttecg
gtacgggaaa
ccggaatatg
cgtgctaace
gtattggecg
gtattattat
actectgtcg
cacaccgtat
catcagaaca
gcaacctttg
ctgtctgaga
cggtgececcac
accgtataag
actgtcagtc
cgteateecyg
acctgactac
ctgettetge
atgcaaaaca
ccgegteoctt
cgtcacagtt
cgacaacaaa
cgcaggaaga
ctatgctaat
ctctcaggca
cacagcacca
agggaacatg
gccctettta
gggegtegec
gactaacgec
aatectcttte
agtacactgt
acataccacc
cacgggaggt
cgtgtegtte
agacacactg
aacaaaatac
gtecectaag

gcgacagacg
agccacgatt
geggggetat
atcctggece
attagtcact
tteccattcce
gcecgeaacta
atgtcacaac
tgtaattgcg
aaggttgatc
ctggtecccge
ctggcaaatyg
aaccaagtca
ggagaagaac
gtgccgactyg
cagttatcta
gagctgtacc
atggtgggta
gaactgacac
gctaaagegy
ttttggctac
ctcttaccat
actgtgagceg
actctagtca
actttggagce
tcteegtacg
agctgtaagyg
gacgctgaaa
gaatttgcat
taccaaggaa
aaggacgcca
attgtggtgt
ccaggacaat
acacaactgg
ccatetgget
tttggctgece
cccatcteca
acggacatgt
attattaaat
gtcactattc
tcgacggect
gcagccgagt
cteggggtcce
gtgggactgg
agcaggcact
tacatagcaa
aaaatcacta
agacacattg

ggacgctgaa
ggaccaagct
ttgtaagaac
gatgtccaaa
catgtacgca
gaccgcagca
ccgaggagat
agtccggcaa
gtggctcaaa
aatgtecatgc
gtaatgctga
taacatgcag
tcatgctact
caaactatca
aagggctcga
caaacggtac
ccactatgac
tggcagcggg
caggagctac
ccacatacca
aagccettat
gctgctgtaa
cgtacgaaca
atagacctgyg
caacactatce
tgaagtgctg
tcttcaccgg
acacgcagtt
cagcatacag
ataacatcac
aattcattgt
acaaaggtga
ttggcgatat
tactgcagag
ttaagtattg
aaatagcaac
tegacatacce
cgtgegaggt
atgcagccag
gggaagctga
tagccagegce
gcecacceocc
aggacatctc
ttgttgetgt
aacttgacaa
ataatctata
aaaattataa
tatgtaggtg
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aatccaggtc 8640
gcgttatatg 8700
atcagcaccg 8760
aggggaaact 8820
ccecatttecac 8880
cggtaaagag 8940
agaggtacac 9000
cgtaaagatc 9060
tgaaggacta 9120
cgecggtecace 2180
acttggggac 9240
ggtgcctaaa 9300
gtatcctgac 9360
agaagagtgg 9420
ggtcacgtgg 9480
agcccatgge 9540
tgtagtagtt . 9600
gatgtgecatg 9660
cgtececttte 9720
agaggctgceg 9780
teccgetggea 9840
aacgttggcet 9900
cgtaacagtg 9960
ctacagecce 10020
gcttgattac 10080
cggtacageca 10140
cgtctaccea 10200
gagcgaagca 10260
ggctcatace 10320
tgtaactgce 10380
ggggccaatyg 10440
cgtctataac 10500
ccaaagtcgc 10560
accggctgtyg 10620
gctaaaagaa 10680
aaacccggta 10740
ggaagcggce 10800
accagcetge 10860
caagaaaggc 10920
gatagaagtt 10980
cgaatteccge 11040
gaaggaccac 11100
cgctacggcey 11160
tgcegeactg 11220
ttaagtatga 11280
gatcaaaggg 11340
aaacagaaaa 11400
ataagtatag 11460



WO 2007/105111 PCT/IB2007/001716

181770
FIGURE 6 (con't)

atcaaagggc cgaataaccce ctgaatagta acaaaatatg aaaatcaata aaaatcataa 11520
aatagaaaaa ccataaacag aagtagttca aagggctata aaacccctga atagtaacaa 11580
aacataaaat taataaaaat c 11601
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caaagcaaga
cgcectttttg
cacaccgaat
gcaggaaatt
gatgtcggac
actcgccaat
ctctggaaag
attctgectta
cgtctatget
ggcgtactgg
ccecteatac
atgttcaaca
gctaaaaccyg
caagctactt
cacatgeccgce
gagecccaggce
cctgatgtgce
atacgtgccg
ggaggatgca
gcaacggaat
taagtgggca
zagaacactg
caagaggect
accgagtctyg
aagcaaggtg
cgcagaaaaa
tctacaggca
agecgggecgca
agaccacgtc
gctecagtcetg
agggaggtat
ctegectgaa
gttegtaaac
agagtcgtat
tcagagaaga
taatccgece
caaaattgca
gaacctagtt
caccaccgac
gctcttgaat
ccactctgga
ttgtggtgac
tcacaacatc
gaccgccatt
caagccgatt
aacgtgcette

gattaataac
aaggcccetge
gaccatgcta
gaccccgact
aggaagtacc
tatgcgagaa
atcggggact
cacacagacg
gtacacgcac
gttgggtteg
tcgacaaact
gacctgacgg
tgcgaccgtg
aagagctggc
tgtgatacag
ctttatggaa
aagactaccg
gcgaccattt
cagaagctgt
acgaacacca
aaggagtgcce
acctgetget
gatacccagt
tggtcgteccg
ccaaaaaccg
gaagcagagg
gcacaggaag
ggaataatag
gtgggagagt
attcacgctt
gcggtcegaag
gacttccaga
agaaagctac
gagctggtga
tgctgtaaga
taccacgaat
gtcataggag
accaggcagyg
gtgatgagac
ggatgcaaca
acgctacttyg
ccgaagcagt
tgcaccecaag
gtgtcatcegt
gtagtggaca
agagggtggg

ccatcatgga
aacgtgcgta
atgctagagc
caaccatecct
actgcgtcetg
agctagcatc
tacaagcagt
tctecatgtag
ccacgteget
acacaaccce
gggcagatga
aaggtagacg
tgetgttete
acctgceate
tggtttegtyg
aaaccatagyg
acacggttga
gtgatcaaat
tggtggggcet
tgaaaaatta
ggaaagacat
gtectatggge
caattcagaa
ggttgtcaat
acctgatcce
aagaacgaga
atgttcaggt
agactccgag
acctggtact
tggcggagca
cgtacgacqgg
gtctaagcga
accatattge
gggcagagag
aggaagaagc
tcgecatatga
tctteggagt
acctggtgac
agagaggtct
gaccagtcga
ctttgatcge
geggettett
tgtaccacaa
tgcattacga
ctacaggcte
ttaaacaact
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FIGURE 7

tcctgtgtac
cceecatgttt
gttctcgeat
ggatatcggce
ccegatgege
tgccgeagga
aatggcegty
acagagagca
ataccaccag
gttcatgtac
gcaggtactyg
aggcaagttyg
agtagggteca
ggtgttecat
tgagggctac
gtatgeggta
cggcgaaaga
gaccggecate
gaaccagaga
tctgetteece
ggaagatgaa
attcaagaag
ggttcaggce
cectttgagg
atacagcgga
agcagaactyg
cgaaatcgac
aggagctatc
ctcceegeag
agtgaagacg
ccgagtccta
aagcgcaacg
gatgcacgga
gacagaacac
cgcaggactyg
agggctaaaa
accgggatct
tagcggaaag
agagatatct
cgtgttgtac
cttggtgaga
caatatgatg
aagtatctcce
aggcaaaatg
aacaaaacct
gcaaattgac

gtggacatag
gaggtggaac
ctagctataa
agtgcgeccag
agtgcggaag
aaagtcectgg
ccagacacgg
gacgtcgcta
gegattaaag
aatgccatgg
aaggctaaga
tctattatga
acgectectacc
ttaaagggca
gtcegttaaga
acccaccacg
gtgtcattet
cttgctacag
atagtggtta
gtggtcgeec
aaactcctgg
cagaaaacac
gagtttgaca
actagaatca
gacgccecgag
actcgcgaag
gtggaacagc
aaagttactg
accgtactac
tgcacgcaca
gtgeecteayg
atggtgtata
ccagccctga
gagtacgtct
gtactggtgg
atcegeectyg
ggcaagtcag
aaagaaaact
gcacgtacgg
gtagacgagg
ccaaggcaga
cagatgaaag
aggcggtgta
cgcactacga
gaccctggag
tatcgtggat
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acgctgacag 60
caaggcaggt 120
aactaataga 180
caaggaggat 240
atccecgagag 300
acagaaacat 360
agacgccaac 420
tataccaaga 480
gggtccgagt 540
cgggtgccta 600
acataggatt 660
gagggaaaaa 720
cggaaagcey 780
aactcagett 840
gaataacgat 200
cagacggatt 960
cggtgtgeac 1020
aagtcacgcee 1080
acggcagaac 1140
aagccttceag 1200
gggtcagaga 1260
acacggteta 1320
gctttgtggt 1380
aatggttgtt 1440
aagccecggga 1500
ccectaccacc 1560
ttgaggacag 1620
cccaaccaac 1680
gtagccagaa 1740
acggacgagc 1800
gctatgeaat 1860
acgaaagaga 1920
acaccgacda 1980
acgacgtgga 2040
gcgacttgac 2100
cctgaccata 2160
ctattatcaa 2220
gccaagaaat 2280
ttgactcget 2340
cgtttgegtyg 2400
aagttgtact 2460
tcaactataa 2520
cactgcetgt 2580
atgagtacaa 2640
acctcgtgtt 2700
acgaggtecat 2760
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gacagcagcec
taatgaaaac
ggaaggtaaa
cccaccgaaa
aatggcggge
ttgttgggcet
gcagtggtct
cctgaatgaa
accgttggtg
gtteggattt
gaagtggaac
taccaccaac
cccagtaaaa
cctggteagt
aggtgteecge
taggtatgac
gtgcgtegac
accgggegge
catctgcegta
cagcaacact
aactcatgte
atgtgcaccy
agtcaacgcc
aaaatggecey
gtgcggtacg
tgaaggggac
gggagtaaat
caggctgace
ggtecatctac
gacccaagta
cectgacagce
atatctagaa
gtggccaaag
tgaatcgatc
tgtcecgtge
ccacgtcaca
agtgcaaaaa
aagtccaagg
actgacgcat
cctggatget
gccatccaca
cgcogecgece
gaatataaca
agaaacagcyg
accgaatcat
ggacttcaac
cttaccagga
cgacgagtta

gcatcccaag
ccgetetatg
ctggtatgga
ggaaacttca
atctgecagtc
aagagcttgg
cagataattc
atatgtacgce
tectgtgtatt
aaccccegagg
atcaacaagc
atcataccygyg
ggggaaagaa
ggcaataacc
ggagcggact
ctagtggtca
cacgcaatga
tctctattga
ttgggacgea
gagatgtttt
atgaacaatc
tegtaceggyg
gctaacccte
gagteccttta
tatccagtaa
cgggaattgg
agtgtagcta
cagtcactga
tgcecgegaca
gagetgetgg
agecttggcag
gggaccegtt
caaacagagg
aggcagaaat
ctttgeegtt
agcataattg
gtcaaatget
gaatatagat
agtcaattcg
gacgccecag
accggaaacce
agaagaaggc
cccatggeta
gagacgcgtyg
ccgecgatet
gaaggagaaa
gaagtggatg
tgactagaca
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FIGURE 7 (con't)

ggttaaccag
catcaacgte
agacacttte
aagcaactat
accaaatgac
tecctatect
aagccttcaa
gcatgtatgg
acgcggataa
cagcatccat
agatctgegt
ccaacaggag
tggaatgget
ttgecactgcece
acacatacaa
taaacatcca
aactgcaaat
tcagagcata
agtttagatc
tecctattecayg
aactgaatge
taaaacgeat
gcgggttace
agaacagtgce
tccacgectgt
cagctgecta
tacctctcet
accacctett
aagaatggga
atgagcacat
gcagaaaagg
tteatcagac
ccaatgagca
gcecggtgga
acgctatgac
tgtgttctte
ctaaggtaat
cttceccagga
acctaagcgt
ccectagaacce
ttgeggecegt
gagggagaaa
gegtccgatt
acacagcaat
cctteggage
tcgaaagett
acttgacaga
gggeaggtgyg

aaaaggagtt
agagcacgtc
cggcgacceyg
taaggagtgg
cttcgataca
cgaaacagcg
agaagacaaa
ggtggatcta
ccactgggat
tctagaaaga
gactaccagg
actaccacac
ggttaacaag
tactaagaga
cctagagttyg
cacacctttt
getegggggt
tggttacgca
gtectagageg
caactttgac
agccttegta
ggacatcgeyg
gggtgacggt
aacaccagtg
tggaccaaac
tegagaagte
cteccacaggt
tacagccatg
gaagaaaata
cteccatagac
atacagcacc
ggcagtggat
agtctgceta
tgatgcagac
tccagaacgc
gttteeecte
gctatttgac
gtetgecacag
tgatggcgag
agcactagac
gtctgattgg
cctgactgtg
ctttagggca
gtectecttcag
atcaagcgag
gtcttctgag
cagcgactgg
gtatatattc

tacgcagtta
aacgtactec
tggataaaga
gaggtggagc
ttccaaaata
gggataaaac
gcatactcac
gacagegggc
aataggcctg
aagtatccat
aggatagaag
tecattagtgg
ataaacggcc
gtcacttggyg
ggtctgecag
cgeatacacce
gactcattga
gatagaacca
ttgaaaccac
aatggcagaa
ggacaggtca
aagaacgatg
gtttgcaagy
ggaaccgcaa
ttctctaatt
gcaaaggaag
gtatactcag
gactcgacgg
tctgaggeca
tgcgatattyg
acggaaggceyg
atggcggaga
tatgcectgg
gcatcatctce
gtcaccegge
ccaaagtaca
cacaacgtgc
gaggcgagta
atactgecccg
gacggggcga
gtaatgagca
acatgtgacg
gagctgtgte
gcaccaccga
acgttececa
ctactaactt
teccacgtget
tegtecggaca
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gacaaaaagt 2820
taacgcgtac 2880
cgectgcagaa 2940
atgcatcaat 3000
aagccaacgt 3060
taaatgatag 3120
ctgaagtagce 3180
tattttctaa 3240
gagggaaaat 3300
tcacaaaagg 3360
actttaaccc 3420
ccgaacaccyg 3480
accacgtgcet 3540
tagegeegtt 3600
caacgcttgg” 3660
attaccaaca 3720
gactgctcaa 3780
gtgaacgagt 3840
catgtgtcac 3900
ggaatttcac 39690
cccgageagyg 4020
aagagtgcgt 4080
cagtatacaa 4140
aaacagttat 4200
attcggagtc 4260
taactaggct 4320
gagggaaaga 4380
atgcagacgt 4440
tacagatgcg 4500
ttegegtgea 4560
cactgtacte 4620
tacatactat 4680
gggaaagtat 4740
cccccaaaac 4800
ttegecatgaa 4860
aaatagaagg 4920
catcgegegt 4980
caatcacgtc 5040
tccegteaga 5100
cacacacgct 5160
ccgtacctgt 5220
agagagaagg 5280
cggtegtaca 5340
gtaccgecac 5400
ttacatttgg 5460
tecggagactt 5520
cagacacgga 5580
ccggtecagg 5640
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tecatttacaa
ccacgaggag
gaaactccag
aaacatgaaa
agagacccca
gatcaacgtce
tagaaactat
catggtggac
gagctacccg
attccagaac
acagatgagg
attcgecatge
tgagaattta
aaaaacccat
gaaaagggac
ggttatacag
ggttaggagyg
cgaggattte
ggacatagce
gttagaggat
gatttccagce
aggtatgttc
gctggaagat
acatggagtc
agtgaagatc
actgcacgat
taaactgggc
ggctgacgaa
atactctagg
aagctccaga
taaataggta
taatcagcta
cgaccctgga
caagctggge
ccccaacaga
ccacaaaaca
aagaagccgg
gtcaagcacyg
ccagcacacg
tcatctaagt
aagttcaccc
tcaggaggcc
atcttcgaca
cgtacagecce
ggggccgaag
ccctgetece
cgcatgettg
acatgttete

cagaagtcag
aagtgttacc
gagagtgcat
gcagcaatca
aaagtcecta
cgattgtcea
ccaactgtet
gggtcggaga
aaacagcacyg
acactacaga
gaattaccca
aaccaagaat
gcaacctatg
aatctactge
gtaaaggtga
gcggctgaac
ctgaacgecg
gatgccatca
tectttgata
ttaggggtgg
tgtcacctac
ctaactctgt
cgtctgacaa
gtctecgatg
atagatgcag
actgtgacag
azaccgctag
gtgatcagat
tacgaagtgc
tccaactteg
cgcactacag
caatggagtt
cteegegece
aacttgccca
agccacgcag
acacaaatca
gccgcagaga
aaggtaaggt
taaaggggac
atgaccttga
atgagaaacc
ggttcaccat
acaagggacyg
tecteggtggt
agtggagtct
agcececettyg
aggacaacgt
cocacogeca
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FIGURE 7 (con't)

tacgccagte
cacctaagcet
ccatggccaa
tccagagact
cttaccggac
atccegagte
catcatacca
gttgcctgga
cttaccacge
atgtactggce
ctttggacte
actgggaaga
ttactaaact
cactacagga
ctecetggtac
cettggegac
tecctectace
tagecegecaca
agagccaaga
atcactecect
cgacaggtac
tegtcaacac
aatccgegtg
aattgatgge
ttgtatecett
gaacagcttg
cggcaggtga
ggcaacgaac
agggtatatc
agaagctcag
ctacctattt
catcccaace
tactatccaa
gctgatectea
gaatcggaag
aaagaagcag
gaggatgtgc
aacaggttac
catcgataac
atgcgcgcag
ggaggggtac
ccctacaggt
cgtggtggcece
gacctggaat
tgccatccca
cacgecectge
catgagacct
gcgacgeagce

agtgetgeceg
ggatgaagca
cagaagcagg
aaagagaggc
tacatatceg
cgcagtggea
aattaccgac
ccgagegaca
gcccteecate
agcagccacg
agcagtatte
atttgctgcece
aaaagggcca
agtaccaatg
aaagcataca
agcataccta
caatgtacat
ctttaagcca
tgattcactt
gectggacttg
gegettcaag
attgttaaac
cgeggectte
agccagatgt
gaaagccect
cagagtggca
cgaacaagat
agggctaatt
agttgtggta
aggaccegte
tgcagaagcc
caaacttttt
gtecatcaggce
gcagttaata
aataagaagc
ccacctaaaa
atgaaaatcg
gegtgeetgg
gcggacctgg
ataccecgtge
tacaactggce
gctggcaaac
atagtcttag
aaagacattg
gttatgtgcc
tgctacgaaa
gggtactatc
accaaggaca

gtgaacaccc
aaggagcaac
tatcagtcge
tgtagactat
gcgectgtgt
gcatgcaatg
gagtatgatg
ttecaatcegt
agaagcgctg
aaaagaaact
aacgtggagt
agcecctatta
aaagcagcag
gataggttca
gaggaaagac
tgtgggattc
acactatttg
ggagacactg
gcgettactg
atagaggctg
ttecggegeca
atcaccateg
atcggegacg
gccacttgga
tacttttgtg
gacccegetaa
gaagatagaa
gatgagctgg
atgteccatgg
ataactttgt
gacagcaagt
acaataggag
ccagaccgceg
aactgacaat
aaaagcaaaa
agaaaccggce
aaaatgattg
tgggggacaa
ccaaactggce
acatgaagtc
accacggagc
caggggacag
gaggagctaa
tcactaaaat
tgttggcaaa
aggaaccgga
agctgetaca
acttcaatgt
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tggaggaagt
tattacttaa
gcaaagtaga
acttaatgte
actcgeectece
agttcttage
catatctaga
caaaactcag
tacegtecce
gcaacgtcac
gtttcaaaaa
ggataacaac
cgctattege
cagtagatat

ctaaggtgea

acagagagct
acatgtctge
ttttggaaac
ctttgatgcet
cttteggaga
tgatgaaatc
ccagccgagt
acaacataat
tgaacatgga
gagggtttat
aaaggctttt
gacgagcgcet
agaaagcggt
ccacetttge
acggcggtcece
atctaaacac
gtaccagcct
ccctecagagg
gcgegeggta
acaacaggcg
tcaaaagaaa
tattttecgaa
agtaatgaaa
ctttaagcgg
cgacgctteg
agtacagtac
cggecagaccg
tgaaggagcc
cacccecgag
caccacgttc
ggaaacccta
agcatcctta
ctataaagcc

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
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acaagaccat
gtagcactag
ttgcaaatceg
aaccacatge
acgattactg
acggtgggat
gaccctectg
ccttgcagea
cceccagaca
gtcaatggce
actacagaca
cacaaaaagt
aaaggaaaaa
aggaacccca
ccaacactce
atgcataaga
aacaacgagc
ccgcatgaga
tcagtggeea
gcacgacgca
cttagectaa
tacctgtgga
ctgattgttc
ttagcegtaa
ccgaacacgyg
gtattggaga
acgtgcgagt
tgcaaggaca
atgtggggcyg
gtggagaagt
tetgecatecag
gcaaacggcyg
tcagcctgga
gactacccgce
cctgagagta
acggtacacg
ggggegtege
geggtgaact
actagggtcg
catteccteag
tgtgcggtge
gggaattectce
caagtetgtt
gtcaactacc
tcatgggtgce
ctaatcegtgg
tatatgtgtc
cgcaacceet

acttagctca
aacgcatcag
gaataaagac
cagcagacgce
gaacaatggyg
tcactgacag
tgataggtcg
cgtacgtgea
cecectgateg
agacggtgeg
aagtgattaa
ggcagtataa
ttecacatccc
ccgtgacgta
tgtectaceg
aggaagtcgt
cgtataagta
taattetgta
cgttecatact
gatgcatcac
tatgctgeat
acgagcagca
tatgcaactg
tgagegtcegg
tgggagtacc
tggaactact
acaaaaccgt
aaaacctacc
gegectactg
ccgaatceatg
ctaagctceeg
accatgecgt
cacctttega
cetttggege
aagacgtcta
tgccatactce
tgcagcacac
gcgcegtagg
togacgegec
actttggggyg
attcgatgac
agctgcaaat
ctacacaagt
cggcegtceaca
agaagatcac
tgctatgegt
ccctaagaga
gaatagtaac
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FIGURE 7 (con't)

ctgtececgac
aaatgaageyg
ggatgacagc
agagagggceyg
acacttecatc
taggaagatt
ggaaaaattc
gagcacegcec
cacattaatg
gtacaagtgt
taactgcaag
ctecectetg
gtttecgetg
cgggaaaaac
gaatatggga
gctaaccgtg
ttggccegeag
ttattatgag
cectgtegatg
accgtatgaa
cagaacagct
acctttgttt
tctgagactce
tgcccacact
gtataagact
gtcagtcact
catcccegtet
tgactacagc
cttctgegac
caaaacagaa
cgtectttac
cacagttaag
caacaaaatt
aggaagacca
tgctaataca
tcaggcaccea
agcaccattt
gaacatgecc
ctctttaacg
cgtegecatt
taacgcegtce
ctektteteg
acactgtgca
taccacccte
gggaggtgtg
gtegttecage
cacactgtac
aaaatacaaa

tgtggagaag
acagacggga
cacgattgga
gggctatttg
ctggccecgat
agtcactcat
cattccecgac
gcaactaccqg
tecacaacagt
aattgcggtg
gttgatcaat
gtececgegta
gcaaatgtaa
caagtcatca
gaagaaccaa
ccgactgaag
ttatctacaa
ctgtaccccea
gtgggtatgg
ctgacaccag
aaagcggcca.
tggctacaag
ttaccatgcet
gtgagcgcegt
ctagtcaata
ttggagccaa
ccgtacgtga
tgtaaggtct
gctgaaaaca
tttgcatcag
caaggaaata
gacgccaaat
gtggtgtaca
ggacaatttg
caactggtac
tctggcttta
ggctgccaaa
atctccatceg
gacatgtcgt
attaaatatg
actatteggg
acggccettag
gccgagtgece
ggggtccagy
ggactggttg
aggcactaac
atagcaaata
atcactaaaa

ggcactegtg
cgctgaaaat
ccaagctgeg
taagaacatc
gtccaaaagyg
gtacgcaccc
cgcagcacqgg
aggagataga
ccggcaacgt
gectcaaatga
gteatgecgce
atgectgaact
catgcagggt
tgctactgta
actatcaaga
ggctcgaggt
acggtacagce
ctatgactgt
cagcggggat
gagctacegt
cataccaaga
ccettattee
gctgtaaaac
acgaacacgt
gacctggcta
cactatcget
agtgctgegyg
tcaccggegt
cgcagttgag
catacagggc
acatcactgt
tcattgtggg
aaggtgacgt
gcgatatceca
tgcagagacce
agtattgget
tagcaacaaa
acataccgga
gcgaggtacc
cagccagcaa
aagctgagat
ccagegecga
accccecgaa
acatctecge
ttgctgttge
ttgacaatta
atctatagat
attataaaaa
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ccatagtcce
ccaggtctee
ttatatggac
agcaccgtgt
ggaaactetg
atttcaccac
taaagagcta
ggtacacatg
aaagatcaca
aggactaaca
ggtcaccaat
tggggaccga
gcctaaagcea
tcectgaccac
agagtgggtg
cacgtgggge
ccatggccac
agtagttgtg
gtgecatgtgt
cccttteetyg
ggctgegata
gctggeagee
gttggetttt
aacagtgatc
cagceccatyg
tgattacate
tacagcagag
ctacccattt
cgaagcacac
tcataccgea
aactgcctat
gccaatgtet
ctataacatg
aagtcgcaca
ggctgtgggt
aaaagaacgc
cccggtaaga
agcggectte
agcetgeace
gaaaggcaag
agaagttgaa
attcegegta
ggaccacata
tacggcgatg
cgeactgatt
agtatgaagg
caaagggcta
cagaaaaata

8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
2600
%660
9720
9780
9840
8900
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
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FIGURE 7 (con't

cataaatagg tatacgtgte ccctaagaga cacattgtat gtaggtgata agtatagatc 11460
aaagggccga ataacccctg aatagtaaca asatatgaaa atcaataaaa atcataaaat 11520
agaaaaacca taaacagaag tagttcaaag ggctataaaa cccctgaata gtaacaaaac 11580
ataaaattaa taaaaatc 11598
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caaagcaaga
cgectttttg
cacaccgaat
gcaggaaatt
gatgtecggac
actcgccaat
ctetggaaag
attctgcetta
cgtcetatget
ggcgtactgg
cceccteatac
atgttcaaca
gctaaaaccg
caagctactt
cacatgcege
gagecccaggce
cctgatgtge
atacgtgecg
ggaggatgca
gcaacggaat
taagtgggca
aagaacactg
caagagacct
accgagtetyg
aagcaaggtg
cgcagaaaaa
tetacaggca
agcgggegca
agaccacgtc
gctcagtctyg
agggaggtat
ctegoctgaa
gttcgtaaac
agagtegtat
tcagagaaga
taatccgecce
caaaattgca
gaacctagtt
caccaccgac
gctcttgaat
ccactctgga
ttgtggtgac
tcacaacatc
gacegecatt
caagccgatt
aacgtgctte
gacagcagcce

gattaataac
aaggecctge
gaccatgcta
gacecccgact
aggaagtacc
tatgcgagaa
atcggggact
cacacagacg
gtacacgcac
gttgggttcg
tcgacaaact
gacctgacgg
tgcgacecgtg
aagagctggc
tgtgatacag
ctttatggaa
aagactaccg
gcgaccattt
cagaagctgt
acgaacacca
aaggagtgcc
acctgetget
gatacccagt
tggtegteeg
ccaaaaaccg
gaagcagagyg
gcacaggaag
ggaataatag
gtgggagagt
attcacgcectt
gcggtecgaag
gacttccaga
agaaagctac
gagctggtga
tgctgtaaga
taccacgaat
gtcataggag
accaggcagg
gtgatgagac
ggatgcaaca
acgctacttg
ccgaageagt
tgcacccaag
gtgtcatcgt
gtagtggaca
agagggtggg
gcatcccaag

ccatcatgga
aacgtgegta
atgctagage
caaccatcct
actgegtcetg
agctagecatce
tacaagcagt
tctecatgtag
ccacgteget
acacaaccce
gggcagatga
aaggtagacyg
tgetgttete
acctgeeate
tggtttegtyg
aaaccacagyq
acacggttga
gtgatcaaat
tggtgggget
tgaaaaatta
ggaaagacat
gtctatggge
caattcagaa
ggttgtcaat
acctgatccc
aagaacgaga
atgttecaggt
agacteccgag
acctggtact
tggcggagcea
cgtacgacgg
gtctaagcga
accatattge
gggcagagag
aggaagaagce
tcgecatatga
tetteggagt
acctggtgac
agagaggtct
gaccagtcga
ctttgatege
gcggcttcett
tgtaccacaa
tgcattacga
ctacaggcte
ttaaacaact
ggttaaccag
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FIGURE 8

tcetgtgtac
cceccatgttt
gttctcgeat
ggatatecgge
cccgatgege
tgccgecagga
aatggcegtyg
acagagagca
ataccaccag
gttcatgtac
gcaggtactg
aggcaagttg
agtagggtca
ggtgtteccat
tgagggctac
gtatgecggta
cggcgaaaga
gaccggcatc
gaaccagaga
tctgettece
ggaagatgaa
attcaagaag
ggttecaggecce
cecetttgagg
atacagcgga
agcagaactg
cgaaatcgac
aggagctatc
ctccecegeayg
agtgaagacg
ccgagtecta
aagcgcaacg
gatgcacgga
gacagaacac
cgcaggactg
agggctaaaa
accgggatet
tageggaaag
agagatatct
cgtgttgtac
cttggtgaga
caatatgatg
aagtatctce
aggcaaaatg
aacaaaacct
gcaaattgac
aaaaggagtt

gtggacatag
gaggtggaac
ctagctataa
agtgcgccag
agtgcggaayg
aaagtcctgg
ccagacacgg
gacgtcgcta
gcgattaaag
aatgccatgg
aaggctaaga
tctattatga
acgctectacce
ttaaagggca
gtcgttaaga
acccaccacg
gtgtcattect
cttgctacag
atagtggtta
gtggtcecgeccc
aaactcctgg
cagaaaacac
gagtttgaca
actagaatca
gacgceegag
actecgegaag
gtggaacagc
aaagttactyg
accgtactac
tgcacgcaca
gtgcceteag
atggtgtata
ccageccctga
gagtacgtct
gtactggtgg
atcecgecctg
ggcaagtcag
aaagaaaact
gcacgtacgg
gtagacgagg
ccaaggcaga
cagatgaaag
aggeggtgta
cgcactacga
gaccctggag
tatcgtggat
tacgcagtta
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acgctgacag 60
caaggcaggt 120
aactaataga 180
caaggaggat 240
atcccgagag 300
acagaaacat 360
agacgceaac 420
tataccaaga 480
gggtccgagt 540
cgggtgecta 600
acataggatt 660
gagggazaaa 720
cggaaagccg 780
aactcagctt 840
gaataacgat 200
cagacggatt 960
cggtgtgecac 1020
aagtcacgce 1080
acggcagaac 1140
aagccttcag 1200
gggtcagaga 1260
acacggtcta 1320
gctttgtggt 1380
aatggttgtt 1440
aagceccggga 1500
ccctaccace 1560
ttgaggacag 1620
cccaaccaac 1680
gtagccagaa 1740
acggacgagc 1800
gctatgeaat 1860
acgaaagaga 1920
acaccgacga 1980
acgacgtgga 2040
gcgacttgac 2100
cctgececata 2160
ctattatcaa 2220
gccaagaaat 2280
ttgactcgct 2340
cgtttgegtg 2400
aagttgtact 2460
tcaactataa 2520
cactgectgt 2580
atgagtacaa 2640
acctegtgtt 2700
acgaggtcat 2760
gacaaaaagt 2820
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taatgaaaac
ggaaggtaaa
cccaccgaaa
aatggegggc
ttgttgggct
gcagtggtct
cctgaatgaa
accgttggtg
gtteggattt
gaagtggaac
taccaccaac
cccagtaaaa
cctggteagt
aggtgtecege
taggtatgac
gtgegtcgac
accgggcgge
catctgcgta
cagcaacact
aactcatgte
atgtgcaccg
agtcaacgcc
aaaatggccyg
gtgcggtacyg
tgaaggggac
gggagtaaat
caggctgacc
ggtcatctac
gacccaagta
ccectgacagce
atatctagaa
gtggccaaag
tgaatcgatc
tgteccegtge
ccacgtcaca
agtgcaaaaa
aagtccaagyg
actgacgecat
cctggatget
gccatccaca
cgogeagece
gaatataaca
agaaacagcg
ggaaccgaat
tggggacttc
cttcttacca

ggacgacgag

cegetetatg
ctggtatgga
ggaaacttca
atctgeagtce
aagagcttgg
cagataattc
atatgtacgc
tctgtgtatt
aacccegagg
atcaacaagce
atcataccgg
ggggaaagaa
ggctataacc
ggageggact
ctagtggtea
cacgcaatga
tctectattga
ttgggacgca
gagatgtttt
atgaacaatc
tegtacecggy
gctaacccte
gagtcettta
tatccagtaa
cgggaattgg
agtgtagcta
cagtcactga
tgccgegaca
gagctgetgy
agcttggeag
gggaccecgtt
caaacagadg
aggcagaaat
ctttgcegtt
agcataattg
gtcaaatget
gaatatagat
agtcaattcg
gacgccccag
accggaaacc
agaagaaggc
cccatggcta
gagacgegtyg
catcegecga
aacgaaggag
ggagaagtgyg
ttatgactag
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FIGURE 8 (con't)

catcaacgtc
agacactttc
aagcaactat
accaaatgac
tcecetatect
aagccttcaa
gcatgtatgg
acgcggataa
cagcatccat
agatctgegt
ccaacaggag
tggaatggct
ttgcactgce
acacatacaa
taaacatcca
aactgcaaat
tcagagcata
agtttagate
tectattcag
aactgaatge
taaaacgecat
gcgggttace
agaacagtgc
tccacgetgt
cagctgecta
tacctctect
accacctett
aagaatggga
atgagcacat
gcagaaaadg
ttcatcagac
ccaatgagca
gcceggtgga
acgctatgac
tgtgttette
ctaaggtaat
ctteccagga
acctaagegt
cecctagaacce
ttgeggeegt
gagggagaaa
gecgtecgatt
acacagcaat
tctecttegg
aaatcgaaag
atgacttgac
acagggcagg

agagcacgte
cggegacceeg
taaggagtgy
cttegataca
cgaaacagcg
agaagacaaa
ggtggatcta
ccactgggat
tctagaaaga
gactaccagg
actaccacac
ggttaacaag
tactaagaga
cctagagttyg
cacacctttt
gctegggggt
tggttacgca
gtctagagecyg
caactttgac
agccttegta
ggacatcgcg
gggtgacggt
aacaccagtg
tggaccaaac
tcgagaagte
cteccacaggt
tacageccatyg
gaagaaaata
ctccatagac
atacagcacc
ggctgtggat
agtctgecta
tgatgcagac
tccagaacge
gtttccecte
gctatttgac
gtctgecacag
tgatggcgag
agcactagac
gtctgattgg
cctgactgtg
ctttagggca
gtctctteag
agcatcaagc
cttgtcttet
agacagcgac
tgggtatata

aacgtactce
tggataaaga
gaggtggage
ttccaaaata
gggataaaac
gcatactcac
gacagcgggc
aataggectg
aagtatccat
aggatagaag
tcattagtgg
ataaacggcc
gtcacttggg
ggtctgccag
cgecatacacc
gactcattga
gatagaacca
ttgaaaccac
aatggcagaa
ggacaggtca
aagaacgatg
gtttgcaagg
ggaaccgcaa
ttctctaatt
gcaaaggaag
gtatactcag
gactcgacgg
tctgaggceca
tgcgatattg
acggaagycy
atggcggaga
tatgeccetgg
gcatcatcte
gtcaccegge
ccaaagtaca
cacaacgtgce
gaggcgagta
atactgceeg
gacggggcga
gtaatgagca
acatgtgacg
gagctgtgte
gcaccaccga
gagacgttcc
gagctactaa
tggtccacgt
ttetegtegg
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taacgcgtac 2880
cgctgcagaa 2940
atgcatcaat 3000
aagccaacgt 3060
taaatgatag 3120
ctgaagtagce 3180
tattttctaa 3240
gagggaaaat 3300
tcacaaaagg 3360
actttaaccc 3420
ccgaacaccyg 3480
accacgtget 3540
tagegeegtt 3600
caacgcttgg 3660
attaccaaca 3720
gactgctcaa 3780
gtgaacgagt 3840
catgtgteac 3900
ggaatttcac 3960
cccgagcagg 4020
aagagtgcgt 4080
cagtatacaa 4140
aaacagttat 4200
attcggagte 4260
taactaggct 4320
gagggaaaga 4380
atgcagacgt 4440
tacagatgcyg 4500
ttcgegtgea 4560
cactgtacte 4620
tacatactat 4680
gggaaagtat 4740
cccecaaaac 4800
ttcgecatgaa 4860
aaatagaagg 4920
categcgegt 4980
caatcacgte 5040
tcecgteaga 5100
cacacacgct 5160
ccgtacctgt 5220
agagagaagg 5280
cggtegtaca 5340
gtaccgccac 5400
ccattacatt 5460
cttteggaga 5520
gctcagacac 5580
acaccggtee 5640
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aggtcattta
agteccacgag
taagaaactc
agaaaacatg
gtecagagacc
tcecgatcecaac
agctagaaac
agacatggtg
caggagctac
cccattecag
cacacagatg
aaaattcgca
aactgagaat
cgcaaaaacce
tatgaaaagg
gcaggttata
gctggttagg
tgcecgaggat
aacggacata
gctgttagag
agagatttce
atcaggtatg
agtgctggaa
aatacatgga
ggaagtgaag
tatactgcac
ttttaaactg
gctggectgac
ggtatactct
tgcaagetce
tcctaaatag
cactaatcag
cctegacect
aggcaagetg
gtaccccaac
gcgccacaaa
aaaaagaagc
gaagtcaagc
aaaccagcac
cggtcatcta
tecgaagttea
tactcaggag
ccgatectteg
gcecgtacag
gagggggccg
tteccetget
ctacgcatge

caacagaagt
gagaagtgtt
caggagagtg
aaagcagcaa
ccaaaagtcc
gtcegattgt
tatccaactg
gacgggtcgg
ccgaaacagc
aacacactac
agggaattac
tgcaaccaag
ttagcaacct
cataatctac
gacgtaaagg
caggcggcetg
aggctgaacyg
ttcgatgeca
gectectttg
gatttagggg
agctgtcacce
ttectaacte
gatcgtctga
gtcgtcetecg
atcatagatg
gatactgtga
ggcaaaccgc
gaagtgatca
aggtacgaag
agatccaact
gtacgcacta
ctacaatgga
ggactccgeg
ggcaacttgce
agaagccacyg
acaacacaaa
cgggccgceayg
acgaaggtaa
acgtaaaggg
agtatgacct
ccecatgagaa
geccggtteac
acaacaaggyg
ccctecteggt
aagagtggag
cccagecece
ttgaggacaa
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FIGURE 8 (con't)

cagtacgcca
acccacctaa
cateccatgge
tcatccagag
ctacttaccyg
ccaatcccga
tctcatcata
agagttgecct
acgcttacca
agaatgtact
ccactttgga
aatactggga
atgttactaa
tgecactaca
tgactectgyg
aacccttgge
ccgtectect
tcatagecge
ataagagcca
tggatcactc
taccgacagg
tgttegtecaa
caaaatccge
atgaattgat
cagttgtatc
caggaacagc
tagcggcagy
gatggcaacg
tgcagggtat
tecgagaagcet
cagctaccta
gttcatcceca
ccctactate
ccagctgatce
caggaatcgyg
tcaaaagaag
agagaggatg
ggtaacaggt
gaccatcgat
tgaatgcgceg
accggagggg
catccctaca
acgegtggtg
ggtgacctgg
tecttgecate
ttgcacgcce
cgtecatgaga

gtecagtgetg
gctggatgaa
caacagaagc
actaaagaga
gactacatat
gtecgeagtyg
ccaaattace
ggaccgageg
cgcgeectee
ggcagcagcc
ctcagcagta
agaatttgct
actaaaaggg
ggaagtacca
tacaaagcat
gacagcatac
acccaatgta
acactttaag
agatgattca
cctgetggac
tacgegette
cacattgtta
gtgcgecggece
ggcagccaga
cttgaaagcc
ttgcagagtyg
tgacgaacaa
aacagggcta
atcagttgtg
cagaggaccc
ttttgcagaa
acccaaactt
caagtcatca
tcagcagtta
aagaataaga
cagccaccta
tgcatgaaaa
tacgegtgec
aacgcggace
cagatacccg
tactacaact
ggtgctggca
gccatagtct
aataaagaca
ccagttatgt
tgctgctacg
cetgggtact

cecggtgaaca
gcaaaggagc
aggtatcagt
ggctgtagac
ceggegectyg
gcagcatgea
gacgagtatg
acattcaatc
atcagaagcg
acgaaaagaa
ttcaacgtgg
gccageccecta
ccaaaagcag
atggataggt
acagaggaaa
ctatgtggga
catacactat
ccaggagaca
cttgegetta
ttgatagagg
aagtteggcg
aacatcacca
tteateggeg
tgtgccactt
ccttactttt
gcagacccgc
gatgaagata
attgatgagc
gtaatgtcca
gtcataactt
gccgacagca
tttacaatag
ggcececagacce
ataaactgac
agcaaaagca
aaaagaaacc
tcgaaaatga
tggtggggga
tggccaaact
tgcacatgaa
ggcaccacgg
aaccagggga
taggaggagc
ttgtcactaa
gectgttgge
aaaaggaacc
atcagetget
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ccctggagga 5700
aactattact 5760
cgcgcaaagt 5820
tatacttaat 5880
tgtactecgee 5940
atgagttett 6000
atgcatatct 6060
cgtcaaaact 6120
ctgtacecgtc 6180
actgcaacgt 6240
agtgtttcaa 6300
ttaggataac 6360
cagcgcectatt 6420
tcacagtaga 6480
gacctaaggt 6540
ttcacagaga 6600
ttgacatgtc 6660
ctgttttgga 6720
ctgetttgat 6780
ctgetttegg 6840
ccatgatgaa 6900
tecgeccagecg 6960
acgacaacat 7020
ggatgaacat 7080
gtggagggtt 7140
taaaaaggct 7200
gaagacgagc 7260
tggagaaagc 7320
tggecacctt 7380
tgtacggcgg 7440
agtatctaaa 7500
gaggtaccag 7560
gcgeceteag 7620
aatgcgegeg 7680
aaaacaacag 7740
ggctcaaaag 7800
ttgtatttte 7860
caaagtaatg 7920
ggcctttaag 7980
gtcegacget 8040
agcagtacag 8100
cagcggcaga 8160
taatgaagga 8220
aatcacccee 8280
aaacaccacyg 8340
ggaggaaacc 8400
acaagcatcc 8460
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ttaacatgtt
gccacaagac
ccegtageac
teecttgcaaa
gacaaccaca
tgtacgatta
ctgacggtgy
cacgaccectce
ctaccttgca
atgccecccag
acagtcaatg
acaactacag
aatcacaaaa
cgaaaaggaa
gcaaggaacc
caccoaacac
gtgatgcata
ggcaacaacg
caccecgeacyg
gtgteagtygg
tgtgcacgac
ctgecttagec
atatacctgt
geectgattg
tttttageecg
atcccgaaca
atggtattgg
atcacgtgcg
gagtgcaagg
tttatgtggg
cacgbtggaga
gcatctgeat
tatgcaaacg
tcttcagect
atggactacc
acacctgaga
ggtacggtac
cgeggggegt
agageggtga
ttcactaggg
accecattecct
aagtgtgcgg
gaagggaatt
gtacaagtct
atagtcaact
atgtcatggg
attctaatcg

ctecccaccyg
catacttagc
tagaacgcat
tcggaataaa
tgccagcaga
ctggaacaat
gattcactga
ctgtgatagg
gcacgtacgt
acacccctga
gccagacggt
acaaagtgat
agtggcagta
aaattcacat
ccaccgtgac
tecctgtecta
agaaggaagt
agceccgtataa
agataattct
ccacgttcat
gcagatgcat
taatatgctg
ggaacgagca
ttetatgeaa
taatgagcgt
cggtgggagt
agatggaact
agtacaaaac
acaaaaacct
gecggegacta
agtcecgaatce
cagctaagct
gcgaccatge
ggacaccttt
cgcecetttgyg
gtaaagacgt
acgtgccata
cgctgcageca
actgcgeegt
tegtecgacge
cagactttgg
tgcattecgat
ctecagetgea
gttctacaca
acccggegtce
tgecagaagat
tggtgctatg
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FIGURE 8 (con't)

ccagcgacgce
tcactgtece
cagaaatgaa
gacggatgac
cgcagagagg
gggacacttc
cagtaggaag
tcegggaaaaa
gcagagcacc
tegeacatta
gcggtacaag
taataactgc
taactceccct
ccegtttecg
gtacgggaaa
ccggaatatg
cgtgcetaacce
gtattggecg
gtattattat
actecctgteg
cacaccgtat
catcagaaca
gcaacctttg
ctgtctgaga
cggtgcccac
accgtataag
actgtcagtc
cgtecatecccg
acctgactac
ctgettetge
atgcaaaaca
cegegtectt
cgtcacagtt
cgacaacaaa
cgcaggaaga
ctatgctaat
ctctecaggcea
cacagcacca
agggaacatg
gcectettta
gggegtegee
gactaacgcce
aatctctttc
agtacactgt
acataccacc
cacgggaggt
cgtgtegtte

agcaccaagyg
gactgtggag
gcgacagacyg
agccacgatt
geggggetat
atecctggece
attagtcact
ttceattcece
gccgeaacta
atgtcacaac
tgtaattgcg
aaggttgatc
ctggteceege
ctggcaaatyg
aaccaagtca
ggagaagaac
gtgccgactg
cagttatcta
gagctgtacce
atggtgggta
gaactgacac
gctaaagegg
ttttggctac
ctcttaccat
actgtgageg
actctagtceca
actttggagce
teteegtacg
agctgtaagg
gacgctgaaa
gaatttgecat
taccaaggaa
aaggacgcca
attgtggtgt
ccaggacaat
acacaactgg
ccatctgget
tttggetgee
ccecatcteca
acggacatgt
attattaaat
gtcactattce
tegacggect
gcagecgagt
cteggggtec
gtgggactgg
agcaggcact

acaacttcaa

aagggcactc.

ggacgctgaa
ggaccaagct
ttgtaagaac
gatgtccaaa
catgtacgca
gaccgcagca
ccgaggagat
agtccggcaa
gtggctcaaa
aatgtcatgce
gtaatgetga
taacatgcag
tcatgctact
caaactatca
aagggctcga
caaacggtac
ccactatgac
tggcageggyg
caggagctac
ccacatacca
aagcccttat
gctgetgtaa
cgtacgaaca
atagacctgg
caacactatc
tgaagtgctg
tcottcacegg
acacgcagtt
cagcatacag
ataacatcac
aattcattgt
acaaaggtga
ttggegatat
tactgcagag
ttaagtattg
aaatagcaac
tcgacatacce
cgtgcgaggt
atgcagcceag
gggaagctga
tagccagcgce
gccaccecec
aggacatcte
ttgttgectgt
aacttgacaa
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tgtctataaa 8520
gtgccatagt 8580
aatccaggte 8640
gcgttatatg 8700
atcagcaccg 8760
aggggaaact 8820
cccatttcac 8880
cggtaaagag 8940
agaggtacac 2000
cgtaaagatc 2060
tgaaggacta 9120
cgeggteacce 9180
acttggggac 9240
ggtgcctaaa 9300
gtatcctgac 9360
agaagagtgg 9420
ggtcacgtgy 9480
agcccatgge 9540
totagtagtt 9600
gatgtgcatg 9660
cgtececettte 9720
agaggctgeg 9780
tecgetggea 9840
aacgttggct 9900
cgtaacagtg 92960
ctacageece 10020
gcttgattac 10080
cggtacagea 10140
cgtctaccca 10200
gagcgaagca 10260
ggctecatacc 10320
tgtaactgee 10380
ggggccaatyg 10440
cgtetataac 10500
ccazagtcge 10560
accggctgtg 10620
gctaaaagaa 10680
aaacccggta 10740
ggaagcggec 10800
accagcctgce 10860
caagaaaggc 10820
gatagaagtt 10280
cgaattecege 11040
gaaggaccac 11100
cgetacggeg 11160
tgcegeactyg 11220
ttaagtatga 11280
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aggtatatgt
ctacgcaacc
atacataaat
atcaaagggce
aatagaaaaa
aacataaaat

gtccecctaag
cctgaatagt
aggtatacgt
cgaataaccc
ccataaacag
taataaaaat
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FIGURE 8 (con't)

agacacactg
aacaaaatat
gtccecctaag
ctgaatagta
aagtagttca
c

tacatagcaa
aaaatcacta
agacacattg
acaaaatatg
aagggctata

ataatctata
aaaattataa
tatgtaggtg
aaaatcaata
aaacccctga
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gatcaaaggg
aaacagaaaa
ataagtatag
aaaatcataa
atagtaacaa

11340
11400
11460
11520
11580
11601
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cagtttctta
tacgtggaca
tttgaggtgg
catctagcta
ggcagtgege
cgcagtgcgg
ggaaaagtcc
gtgeccagaca
gcagacgtcg
caggcgatta
tacaatgcca
ctgaaggcta
ttgtctatta
tcaacgctct
catttaaagg
tacgtegtta
gtaacccacc
agagtgteat
atccttgeta
agaatagtgg
ccegtggteg
gaaaaactcc
aagcagaaaa
gccgagtttg
aggactagaa
ggagacgccce
ctgactegeg
gacgtggaac
atcaaagtta
cagaccgtac
acgtgcacge
ctagtgeect
acgatggtgt
ggaccagccce
cacgagtacg
ctggtactgg
aaaatcegee
tectggcaagt
aagaaagaaa
tctgecacgta
tacgtagacg
agaccaaggc
atgcagatga
tececaggeggt
atgcgcacta
cctgaccctg
gactatcgtg

ctgetetact
tagacgctga
aaccaaggca
taaaactaat
cagcaaggag
aagatcccga
tggacagaaa
cggagacgcc
ctatatacca
aaggggtccg
tggcegggtge
agaacatagg
tgagagggaa
acccggaaaqg
gcaaactcag
agagaataac
acgcagacgg
tecteggtgtg
cagaagtcac
ttaacggcag
cccaagectt
tgggggtcag
cacacacggt
acagcetttgt
tcaaatggtt
gagaagcccyg
aagccectacce
agcttgagga
ctgeccaace
tacgtagcca
acaacggacyg
caggctatgc
ataacgaaag
tgaacaccga
tctacgacgt
tgggcgactt
ctgcetgece
cagctattat
actgccaaga
cggttgacte
aggcgtttge
agaaagttgt
aagtcaacta
gtacactgcc
cgaatgagta
gagacctecgt
gatacgaggt

ctgcaaagca
cagcgeettt
ggtcacaccg
agagcaggaa
gatgatgtcg
gagactcgee
catctctgga
aacattctge
agacgtctat
agtggcgtac
ctacccectea
attatgttca
aaagctaaaa
cegcaagceta
cttecacatge
gatgagccca
attcctgatg
cacatacgtg
gccggaggat
aacgcaacgg
cagtaagtgg
agaaagaaca
ctacaagagyg
ggtaccgagt
gttaagcaag
ggacgcagaa
acctctacag
cagagcgggce
aacagaccac
gaagctcagt
ageagggagyg
aatctcgect
agagttcgta
cgaagagteg
ggatcagaga
gactaatccg
atacaaaatt
caagaaccta
aatcaccacc
gctgetettg
gtgccactct
actttgtggt
taatcacaac
tgtgaccgec
caacaagccg
gttaacgtgc
catgacagca
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FIGURE 9

agagattaat
ttgaaggccc
aatgaccatg
attgacccey
gacaggaagt
aattatgcga
aagatcgggg
ttacacacag
gctgtacacyg
tgggttgggt
tactcgacaa
acagacctga
cegtgegace
cttaagagct
cgctgtgata
ggcctttatg
tgcaagacta
ccggegacea
gcacagaagc
aatacgaaca
gcaaaggagt
ctgacctget
cctgatacce
ctgtggtcgt
gtgccaaaaa
aaagaagcag
gcagcacagqg
gcaggaataa
gtcgtgggag
ctgattcacg
tatgeggtceg
gaagacttcc
aacagaaagc
tatgagctgg
agatgctgta
ccetaccacyg
gcagtcatag
gttaccaggc
gacgtgatga
aatggatgca
ggaacgctac
gacccgaagc
atctgcacec
attgtgteat
attgtagtgg
ttcagagggt
gccegecatecce

aacccatcat
tgcaacgtge
ctaatgctag
actcaaccat
accactgegt
gaaagctagc
acttacaagce
acgtcteatg
cacccacgte
tcgacacaac
actgggcaga
cggaaggtag
gtgtgetgtt
ggcacctgee
cagtggtttc
gaaaaaccac
ccgacacggt
tttgtgatca
tgttggtggg
ccatgaaaaa
gccggaaaga
gctgtetatyg
agtcaattca
ccgggttgte
ccgacctgat
aggaagaacg
aagatgttca
tagagactcc
agtacctggt
ctttggcgga
aagcgtacga
agagtctaag
tacaccatat
tgagggcaga
agaaggaaga
aattcgcata
gagtettegg
aggacctggt
gacagagagyg
acagaccagt
ttgectttgat
agtgcggcett
aagtgtacca
cgttgeatta
acactacagg
gggttaaaca
aagggttaac
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ggatcctgtg 60
gtacceccaty 120
agcgttetey 180
cctggatate 240
ctgcccgatg 300
atctgeegea 360
agtaatggce 420
tagacagaga 480
gectataccac 540
ccecgtteatg 600
tgagcaggta 660
acgaggcaayg 720
ctcagtaggg 780
atcggtgtte 840
gtgtgagggce 200
agggtatgceg 960
tgacggcgaa 1020
aatgaccggce 1080
gctgaaccag 1140
ttatctgett 1200
catggaagat 1260
ggcattcaag 1320
gaaggttcag 1380
aatccctttg 1440
cccatacage 1500
agaagcagaa 1560
ggtcgaaatc 1620
gagaggagct 1680
actctececg 1740
gcaagtgaag 1800
cggecgagte 1860
cgaaagcgcea 1920
tgcgatgceac 1980
gaggacagaa 2040
agccgecagga 2100
tgaagggcta 2160
agtaccggga 2220
gactagcgga 2280
tctagagata 2340
cgacgtgttg 2400
cgeettggtyg 2460
cttcaatatg 2520
caaaagtatc 2580
cgaaggcaaa 2640
ctcaacaaaa 2700
actgcaaatt 2760
cagaaaagga 2820
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gtttacgcag
gtcaacgtac
ccgtggataa
tgggaggtgyg
acattccaaa
gcggggataa
aaagcatact
ctagacagcg
gataataggc
agaaagtatc
aggaggatag
cactcattag
aagataaacg
agagtcactt
ttgggtetge
tttegeatac
ggtgacteat
gcagatagaa
gegttgaaac
gacaatggca
gtaggacagyg
gcgaagaacg
ggtgtttgea
gtgggaaccg
aacttctecta
gtcgcaaagy
ggtgtatact
atggactcga
atatctgagg
gactgcgata
accacggaag
gatatggcgg
ctatatgeec
gacgcatcat
cgegteacce
ctceccaaagt
gaccacaacg
caggaggcga
gagatactge
gacgacgggg
cagggcaggt
agtacgecag
cccacctaag
atccatggce
catccagaga
tacttaccgg
caatcccgag

ttagacaaaa
tcctaacgeg
agacgctgea
agcatgcatce
ataaagccaa
aactaaatga
cacctgaagt
ggctatttte
ctggagggaa
cattcacaaa
aagactttaa
tggccgaaca
gccaccacgt
gggtagegec
cagcaacget
accattacca
tgagactgct
ccagtgaacyg
caccatgtgt
gaaggaattt
tcacccgage
atgaagagtg
aggcagtata
caaaaacagt
attattcgga
aagtaactag
caggagggaa
cggatgcaga
ccatacagat
ttgttegegt
gcgcactgta
agatacatac
tgggggaaag
ctececceaa
ggcttegeat
acaaaataga
tgecategeyg
gtacaatcac
cegtecegte
cgacacacac
gggtatatat
tcagtgctge
ctggatgaag
aacagaagca
ctaaagagag
actacatatce
tcecgcagtgg
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FIGURE 9 (con't)

agttaatgaa
tacggaaggt
gaacccaccyg
aataatggcg
cgtttgttgg
taggcagtgg
agccctgaat
taaaccgttg
aatgttcgga
agggaagtgyg
ccctacecace
ccgeccagta
gcteetggte
gttaggtgtc
tggtaggtat
acagtgcgte
caaaccgggc
agtcatctge
caccagcaac
cacaactcat
aggatgtgca
cgtagtcaac
caaaaaatgg
tatgtgeggt
gtctgaaggg
gctgggagta
agacaggctg
cgtggteatce
gcoggacccaa
gcaccctgac
ctcatatcta
tatgtggcca
tattgaatcg
aactgteeccg
gaaccacgtc
aggagtgcaa
cgtaagtecca
gtcactgacg
agacctggat
gctgeccatce
tctegtegga
cggtgaacac
caaaggagca
ggtatcagtc
gctgtagact
cggegeetgt
cagcatgcaa

aacccgetcet
aaactggtat
aaaggaaact
ggcatctgca
gctaagagct
tectcagataa
gaaatatgta
gtgtctgtgt
tttaaccccyg
aacatcaaca
aacatcatac
aaaggggaaa
agtggctata
cgcggagegyg
gacctagtgg
gaccacgcaa
ggctectctat
gtattgggac
actgagatgt
gtcatgaaca
cegtegtacce
gecgetaace
ceggagtect
acgtatccag
gaccgggaat
aatagtgtag
acccagtcac
tactgecegeg
gtagagctge
agcagcttgg
gaagggaccc
aagcaaacag
atcaggcaga
tgectttgece
acaagcataa
aaagtcaaat
agggaatata
catagtcaat
getgacgece
acaaccggaa
caccggtecea
cetggaggaa
actattactt
gcgcaaagta
atacttaatg
gtactcgect
tgagttctta

atgcatcaac
ggaagacact
tecaaagcaac
gtcaccaaat
tggtccctat
ttcaagcctt
cgcgeatgta
attacgecgga
aggcagcatc
agcagatctg
cggccaacag
gaatggaatg
accttgeact
actacacata
tcataaacat
tgaaactgca
tgatcagagc
gcaagtttag
ttttcetatt
atcaactgaa
gggtaaaacg
ctegegggtt
ttaagaacag
taatccacge
tggcagctgc
ctatacctet
tgaaccacct
acaaagaatg
tggatgagca
caggcagaaa
gttttcatca
aggccaatga
aatgcccggt
gttacgctat
ttgtgtgtte
gctetaaggt
gatcttecca
tecgacctaag
cagcecctaga
accttgegge
ggtcatttac
gtecacgagg
aagaaactcce
gaaaacatga
tcagagaccc
ccgatcaacg
gctagaaact
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gtcagagcac 2880
ttececggegac 2940
tattaaggag 3000
gaccttcogat 3060
cctegaaaca 3120
caaagaagac 3180
tggggtggat 3240
taaccactgg 3300
cattctagaa 3360
cgtgactace 3420
gagactacca 3480
gctggttaac 3540
gcctactaag 3600
caacctagag 3660
ccacacacct 3720
aatgctcggg 3780
atatggttac 3840
atcgtectaga 3900
cagcaacttt 3960
tgcagccette 4020
catggacatc 4080
accgggtgac 4140
tgcaacacca 4200
tgttggacca 4260
ctatcgagaa 4320
cctctccaca 4380
ctttacagcee 4440
ggagaagaaa 4500
catctccata 4560
aggatacagce 4620
gacggctgtyg 4680
gcaagtctge 4740
ggatgatgca 4800
gactccagaa 4860
ttecgtttece 4920
aatgctattt 4980
ggagtctgea 5040
cgttgatgge 5100
accagcacta 5160
cgtgtctaga 5220
aacagaagtc 5280
agaagtgtta 5340
aggagagtgce 5400
aagcagcaat 5460
caaaagtccc 5520
tcecgattgte 5580
atccaactgt 5640
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ctcatcatac
gagttgectg
cgcettaccac
gaatgtactg
cactttggac
atactgggaa
tgttactaaa
gccactacag
gactectggt
accettggeg
cgtcctecta
catagccgca
taagagccaa
ggatcactce
accgacaggt
gttegteaac
aaaatccgeg
tgaattgatg
agttgtatcce
aggaacagct
agcggecaggt
atggcaacga
gcagggtata
cgagaagctc
agctacctat
ttcatcccaa
cctactatcce
cagctgatcet
aggaatcgga
caaaagaagc
gagaggatgt
gtaacaggtt
accatcgata
gaatgcgege
ccggagggagt
atcecctacag
cgegtggtgg
gtgacctgga
cttgecatce
tgcacgcect
gtcatgagac
cagcgacgca
cactgtceeg
agaaatgaag
acggatgaca
gecagagaggyg
ggacacttca

caaattaccg
gaccgagcga
gcgeectaca
gcagcagcca
tecagcagtat
gaatttgctg
ctazaagggc
gaagtaccaa
acaaagcata
acagcatacc
cccaatgtac
cactttaagce
gatgattcac
ctgetggact
acgegettea
acattgttaa
tgcgeggect
gcagccagat
ttgaaagcecce
tgecagagtgg
gacgaacaag
acagggctaa
tcagttgtgg
agaggacccg
tttgcagaag
cccaaacttt
aagtcatcag
cagcagttaa
agaataagaa
agccacctaa
gcatgaaaat
acgcgtgeet
acgaggaccet
agataccegt
actacaactyg
gtgctggcaa
ccatagtctt
ataaagacat
cagttatgtg
gctgctacga
ctgggtacta
gcaccaagga
actgtggaga
cgacagacgg
gccacgattyg
cggggetatt
tecectggececg
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FIGURE 9 (con't)

acgagtatga
cattcaatcc
tcagaagcgc
cgaaaagaaa
tcaacgtgga
ccagccctat
caaaagcagc
tggataggtt
cagaggaaag
tatgtgggat
atacactatt
caggagacac
ttgegcettac
tgatagaggc
agttecggege
acatcaccat
tcateggega
gtgeccacttg
cttacttttg
cagacccgcet
atgaagatag
ttgatgaget
taatgteccat
tcataacttt
cogacagcaa
ttacaatagg
gcccagaccg
taaactgaca
gcaaaagcaa
aaagaaaccg
cgaaaatgat
ggtgggggac
ggccaaactg
gcacatgaag
gcaccacgga
accaggggac
aggaggagct
tgtcactaaa
cctgttggea
aaaggaaccg
tcagetgeta
caacttcaat
agggcactcg
gacgctgaaa
gaccaagctg
tgtaagaaca
atgtccaaaa

tgcatatcta
gtcaaaactc
tgtaccgtcc
ctgcaacgtc
gtgtttcaaa
taggataaca
agegetatte
cacagtagat
acctaaggtg
tcacagagag
tgacatgtct
tgttttggaa
tgetittgatg
tgctttegga
catgatgaaa
cgccagccga
cgacaacata
gatgaacatg
tggagggttt
aaaaaggctt
aagacgagcg
ggagaaagcg
ggccaccttt
gtacggeggt
gtatctaaac
aggtaccagc
cgeccctecaga
atgecgegegg
aaacaacagg
gctcaaaaga
tgtattttcg
aaagtaatga
gcetttaage
tcecgacgett
gcagtacagt
agcggcagac
aatgaaggag
atcacccececg
aacaccacgt
gaggaaaccc
caagcatcct
gtctataaag
tgccatagte
atccaggtet
cgttatatgg
tcagcaccgt
ggggaaactc

gacatggtgg
aggagctacc
ccattccaga
acacagatga
aaattcgcat
actgagaatt
gcaaaaaccc
atgaaaaggg
caggttatac
ctggttagga
gccgaggatt
acggacatag
ctgttagagg
gagatttcca
tcaggtatgt
gtgctggaag
atacatggag
gaagtgaaga
atactgcacg
tttaaactgg
ctggetgacy
gtatactcta
gcaagcteoca
cctaaatagg
actaatcagc
ctegacectyg
ggcaagctgg
taccccaaca
cgccacaaaa
aaaagaagcc
aagtcaagca
aaccagcaca
ggtcatctaa
cgaagttecac
actcaggagg
cgatecttcga
ccegtacagce
agggggccga
teceetgete
tacgcatget
taacatgttc
ccacaagacc
ccgtageact
ccttgcaaat
acaaccacat
gtacgattac

tgacggtggyg
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acgggtcgga 5700
cgaaacagca 5760
acacactaca 5820
gggaattacc 5880
gcaaccaaga 5940
tagcaaccta 6000
ataatctact 6060
acgtgaaggt 6120
aggcggetga 6180
ggctgaacgce 6240
tcgatgecat 6300
cctectttga 6360
atttaggggt 6420
gctgtcacct 6480
tectaactcet 6540
atcgtctgac 6600
tegtetecga 6660
tcatagatgce 6720
atactgtgac 6780
gcaaaccgct 6840
aagtgatcag 6900
ggtacgaagt 6960
gatccaactt 7020
tacgcactac 7080
tacaatggag 7140
gacteccgcege 7200
gcaacttgce 7260
gaagccacge 7320
caacacaaat 7380
gggccgcaga 7440
cgaaggtaag 7500
cgtaaagggg 7560
gtatgacctt 7620
ccatgagaaa 7680
ccggttcace 7740
caacaaggga 7800
ccteteggtyg 7860
agagtggagt 7920
ccagecccct 7980
tgaggacaac 8040
tceececacege 8100
atacttaget 8160
agaacgcate 8220
cggaataaag 8280
gceagcagac 8340
tggaacaatg 8400
attcactgac 8460
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agtaggaaga
cgggaaaaat
cagagcaccg
cgcacattaa
cggtacaagt
aataactgca
aactcecccte
ccgttteege
tacgggaaaa
cggaatatgg
gtgctaaccy
tattggececge
tattattatg
ctecctgtega
acaccgtatyg
atcagaacag
caacctttgt
tgtctgagac
ggtgcccaca
ccgtataaga
ctgtecagtca
gtecatcecegt
cctgactaca
tgcttetgeg
tgcaaaacag
cgegteettt
gtcacagtta
gacaacaaaa
gcaggaagac
tatgctaata
tectecaggeac
acagcaccat
gggaacatge
ccetetttaa
ggcgtegeca
actaacgccg
atctctttet
gtacactgtyg
cataccaccce
acgggaggtyg
gtgtecgttca
gacacactgt
acaaaataca
tceccectaaga
tgaatagtaa
agtagttcaa
aaatgaatac

ttagtcactc
tccattceecg
ccgcaactac
tgtcacaaca
gtaattgcgg
aggttgatca
tggteccegeg
tggcaaatgt
accaagtcat
gagaagaacc
tgccgactga
agttatctac
agctgtaccc
tggtgggtat
aactgacacc
ctaaagcgge
tttggctaca
tcttaccatg
ctgtgagcge
ctctagtcaa
ctttggagece
cteegtacgt
gctgtaaggt
acgctgaaaa
aatttgcatc
accaaggaaa
aggacgccaa
ttgtggtgta
caggacaatt
cacaactggt
catetggett
ttggctgceca
ccatctecat
cggacatgtce
ttattaaata
tcactatteg
cgacggectt
cagcecgagtg
tcggggtceoeca
tgggactggt
gcaggcacta
acatagcaaa
aaatcactaa
gacacattgt
caaaatatga
agggctataa
catatgg
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FIGURE 9 (con't)

atgtacgcac
accgeageac
cgaggagata
gtcecggeaac
tggctcaaat
atgtcatgcee
taatgctgaa
aacatgcagg
catgctactg
aaactatcaa
agggctegag
aaacggtaca
cactatgact
ggcagcgggg
aggagctacc
cacataccaa
agcccttatt
ctgctgtaaa
gtacgaacac
tagacctgge
aacactatcg
gaagtgctgce
cttcacecgge
cacgcagttg
agcatacagg
taacatcact
attcattogtyg
caaaggtgac
tggcgatatc
actgcagaga
taagtattgg
aatagcaaca
cgacataccg
gtgcgaggta
tgcagecage
ggaagctgag
agcecagegec
ccaccceccg
ggacatetcc
tgttgetgtt
acttgacaat
taatctatag
aaattataaa
atgtaggtga
aaatcaataa
aacccctgaa

ccatttecace
ggtaaagagce
gaggtacaca
gtaaagatca
gaaggactaa
gcggtcacca
cttggggacce
gtgecctaaag
tatcctgace
gaagagtggg
gtcacgtggyg
gceccatggec
gtagtagttyg
atgtgcatgt
gtcectttee
gaggctgcga
cegetggeayg
acgttggett
gtaacagtga
tacagccecea
cttgattaca
ggtacageag
gtctacccat
agcgaagcac
gctcataceg
gtaactgecet
gggccaatgt
gtctataaca
caaagtcgca
ceggetgegy
ctaaaagaac
aacccggtaa
gaagcggecet
ccagecetgea
aagaaaggca
atagaagttg
gaattcegeg
aaggaccaca
gctacggega
gcecgecactga
taagtatgaa
atcaaagggc
aacagaaaaa
taagtataga
aaatcataaa
tagtaacaaa

acgaccctece
taccttgcag
tgcceccaga
cagtcaatgg
caactacaga
atcacaaaaa
gaaaaggaaa
caaggaacec
acccaacact
tgatgcataa
gcaacaacga
acccgcatga
tgtecagtgge
gtgcacgacg
tgettageet
tatacctgtyg
ccctgattgt
ttttagccegt
tcecgaacac
tggtattgga
tcacgtgega
agtgcaagga
ttatgtgggg
acgtggagaa
catcetgeate
atgcaaacgg
cttcagcctyg
tggactacce
cacctgagag
gtacggtaca
gcggggegtce
gagcggtgaa
tcactagggt
cceattecte
agtgtgcggt
aagggaatte
tacaagtctg
tagtcaacta
tgtcatgggt
ttctaatcegt
ggtatatgtg
tacgcaaccc
tacataaata
tcaaagggcece
atagaaaaac
acataaaatt

PCT/IB2007/001716

tgtgataggt
cacgtacgtg
cacccctgat
ccagacggtyg
caaagtgatt
gtggcagtat
aattcacate
caccgtgacg
cctgtectac
gaaggaagtc
gccgtataag
gataattcetyg
cacgttecata
cagatgeatc
aatatgetge
gaacgagcag
tctatgcaac
aatgagegte
ggtgggagta
gatggaacta
gtacaaaacc
caaaaaccta
cggegectac
gtcegaatca
agctaagcete
cgaccatgecc
gacaccttte
gcecetttgge
taaagacgtc
cgtgccatac
gctgcagcac
ctgegeegta
cgtegacgeyg
agactttggg
gcattcgatg
tcagctgcaa
ttctacacaa
cceggegtea
gcagaagate
ggtgctatgce
tccectaaga
ctgaatagta
ggtatacgtg
gaataaccce
cataaacaga
aataaaaatc

8520
8580
8640
8700
8760
8820
8880
8940
9000
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
111640
11220
11237
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ataceccgtge
tacaactggce
gctggcaaac
atagtcttag
aaagacattyg
gttatgtgee
tgctacgaaa
gggtactatc
accaaggaca
tgtggagaag
acagacggga
cacgattgga
gggctatttyg
ctggeccgat
agtcactecat
cattccecgac
gcaactaccy
tcacaacagt
aattgeggtg
gttgatcaat
gtccegegta
gcaaatgtaa
caagtcatca
gaagaaccaa
ccgactgaag
ttatctacaa
ctgtacceca
gtgggtatgg
ctgacaccag
aaagcggeca

acatgaagtc
accacggagce
caggggacag
gaggagctaa
tcactaaaat
tgttggcaaa
aggaaccgga
agctgctaca
acttcaatgt
ggeactegtg
cgctgaaaat
ccaagetgeg
taagaacatc
gtccaaaagy
gtacgcaccc
cgcagcacgyg
aggagataga
ccggcaacgt
gctecaaatga
gtcatgecege
atgctgaact
catgcagggt
tgctactgta
actatcaaga
ggctcgaggt
acggtacagc
ctatgactgt
cagcggggat
gagctaccgt
cataccaaga

cgacgctteg
agtacagtac
cggcagacceyg
tgaaggagce
cacccccgag
caccacgtte
ggaaacccta
agcatcctta
ctataaagcce
ccatagtcce
ccaggtectcoe
ttatatggac
agcaccgtgt
ggaaactctg
atttcaccac
taaagagcta
ggtacacatg
aaagatcaca
aggactaaca
ggtcaccaat
tggggaccga
gcctaaagcea
tcectgaccecac
agagtgggtg
cacgtgggge
ccatggececac
agtagttgtg
gtgcatgecgt
ccectttectg
ggctgcgata
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FIGURE 10

aagttcaccc
tcaggaggcc
atcttegaca
cgtacagecce
ggggccgaag
ccctgetecc
cgcatgettyg
acatgttctc
acaagaccat
gtagcactag
ttgcaaatcg
aaccacatgce
acgattactg
acggtgggat
gaccctectg
ccttgcagca
cccccagaca
gtcaatggcce
actacagaca
cacaaaaagt
aaaggaaaaa
aggaacccca
ccaacactcco
atgcataaga
aacaacgagc
ccgeatgaga
tcagtggcca
gcacgacgca
cttagcctaa
tacctgtgga

atgagaaacc
ggttcaccat
acaagggacg
tcteggtggt
agtggagtct
agccececttg
aggacaacgt
cceaccgeca
acttagctca
aacgcatcag
gaataaagac
cagcagacgc
gaacaatggg
tcactgacag
tgataggtcg
cgtacgtgea
ccectgateg
agacggtgeg
aagtgattaa
ggcagtataa
ttcacatcce
ccegtgacgta
tgtactaccg
aggaagtcgt
cgtataagta
taattctgta
cgttcatact
gatgcatecac
tatgctgeat
acgagcagca
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ggaggggtac 60
ccetacaggt 120
cgtggtggec 180
gacctggaat 240
tgcecatececa 300
cacgececectge 360
catgagacct 420
gcgacgeage 480
ctgtececcgac 540
aaatgaagcg 600
ggatgacagc 660
agagagggcyg 720
acacttcatc 780
taggaagatt 840
ggaaaaattc 200
gagcacecgee 960
cacattaatyg 1020
gtacaagtgt 1080
taactgcaag 1140
ctecectetyg 1200
gttteegetg 1260
cgggaaaaac 1320
gaatatggga 1380
gctaacegtyg 1440
ttggccgcag 1500
ttattatgag 1560
cetgtegatg 1620
accgtatgaa 1680
cagaacagct 1740
accttta 1797
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ataccecgtge
tacaactgge
getggecaaac
atagtcttag
aaagacattg
gttatgtgce
tgctacgaaa
gggtactatc
accaaggaca
tgtggagaag
acagacggga
cacgattgga
gggcetattty
ctggccegat
agtcactcat
cattccegac
gcaactaccg
tcacaacagt
aattgcggtyg
gttgatcaat
gtcccgegta
gcaaatgtaa
caagtcatca
gaagaaccaa
ccgactgaag
ttatctacaa
ctgtacccca
gtgggtatgg
ctgacaccag
aaagcggcca

acatgaagtc
accacggagc
caggggacayg
gaggagctaa
tcactaaaat
tgttggcaaa
aggaaccgga
agctgctaca
acttcaatgt
ggcactcgtg
cgetgaaaat
ccaagctgeg
taagaacatc
gtccaaaagg
gtacgcacce
cgcagcacgg
aggagataga
ccggeaacgt
gctcaaatga
gtcatgcege
atgctgaact
catgcagggt
tgctactgta
actatcaaga
ggctcgaggt
acggtacage
ctatgactgt
cagcggggat
gagctaccgt
cataccaaga

cgacgctteg
agtacagtac
cggcagaccg
tgaaggagcc
cacccecgag
caccacgtte
ggaaacccta
agcatcctta
ctataaagcce
ccatagtcce
ccaggtctce
ttatatggac
agcaccgtgt
ggaaactctg
atttcaccac
taaagagcta
ggtacacatg
aaagatcaca
aggactaaca
ggtcaccaat
tggggaccga
gcctaaagca
tectgaccac
agagtgggtyg
cacgtggggce
ccatggccac
agtagttgtg
gtgcatgtgt
ccctttectg
ggctgegata
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FIGURE 11

aagttcaccc
tcaggaggcc
atcttcgaca
cgtacageee
ggggccgaag
cectgeteee
cgcatgcttg
acatgttctc
acaagaccat
gtagcactag
ttgcaaatcyg
aaccacatge
acgattactyg
acggtgggat
gaccctectg
ccttgcagea
cccecagaca
gtcaatggce
actacagaca
cacaaaaagt
aaaggaaaaa
aggaacccca
ccaacactec
atgcataaga
aacaacgagce
ccgcatgaga
tcagtggecea
gcacgacgca
cttagcctaa
tacctgtgga

atgagaaacc
ggttcaccat
acaagggacg
tcteggtggt
agtggagtct
ageeccecttg
aggacaacgt
ccecaccgeca
acttagctca
aacgcatcag
gaataaagac
cagcagacgc
gaacaatggg
tcactgacag
tgataggteg
cgtacgtgea
cecctgateg
agacggtgeg
aagtgattaa
ggcagtataa
ttcacatcce
ccgtgacgta
tgtectaceyg
aggaagtcgt
cgtataagta
taattctgta
cgttcatact
gatgcatcac
tatgctgcat
acgagcagca
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ggaggggtac 60
ccctacaggt 120
cgtggtggec 180
gacctggaat 240
tgccatecca 300
cacgecectge 360
catgagacct 420
gcgacgcage 480
ctgtecccgac 540
aaatgaagcg 600
ggatgacagc 660
agagagggcyg 720
acacttcatc 780
taggaagatt 840
ggaaaaattc 9200
gagcaccgcee 960
cacattaatg 1020
gtacaagtgt 1080
taactgcaag 1140
ctcecectetg 1200
gtttececgetg 1260
cgggaaaaac 1320
gaatatggga 1380
gctaaccgtg 1440
ttggccgeag 1500
ttattatgag 1560
cctgtegaty 1620
accgtatgaa 1680
cagaacagct 1740
accttta 1797
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ataccecgtge
tacaactggce
gctggcaaac
atagtcttag
aaagacattg
gttatgtgcce
tgctacgaaa
gggtactate
accaaggaca
tgtggagaag
acagacggga
cacgattgga
gggctatttg
ctggecegat
agtcactcat
cattceccgac
gcaactaccg
tcacaacagt
aattgeggtyg
gttgatcaat
gtceegegta
gcaaatgtaa
caagtcatca
gaagaaccaa
ccgactgaag
ttatctacaa
ctgtacececa
gtgggtatgg
ctgacaccag
aaagcggeca

acatgaagtc
accacggagc
caggggacag
gaggagctaa
tcactaaaat
tgttggcaaa
aggaaccgga
agctgctaca
acttcaatgt
ggcactecgtg
cgctgaaaat
ccaagctgeg
taagaacatce
gtccaaaagg
gtacgcaccce
cgcagcacgg
aggagataga
ccggeaacgt
gctcaaatga
gtcatgecege
atgctgaact
catgcagggt
tgctactgta
actatcaaga
ggctcgaggt
acggtacagce
ctatgactgt
cagcggggat
gagctaccgt
cataccaaga

cgacgctteg
agtacagtac
cggecagaccyg
tgaaggagcc
cacccceegag
caccacgtte
ggaaacccta
agcatcctta
ctataaagce
ccatagtece
ccaggtctce
ttatatggac
agcaccgtgt
ggaaactctg
atttcaccac
taaagagcta
ggtacacatg
aaagatcaca
aggactaaca
ggtcaccaat
tggggaccga
gcctaaagca
tcctgaccac
agagtgggtyg
cacgtggggc
ccatggecac
agtagttgtg
gtgecatgtgt
cectittectg
ggctgcgata
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FIGURE 12

aagttcaccc
tcaggaggcc
atcttegaca
cgtacagecce
ggggecgaag
cectgetecce
cgcatgcttg
acatgttcte
acaagaccat
gtagcactag
ttgcaaatcg
aaccacatgce
acgattactg
acggtgggat
gaccctectyg
ccttgeagea
cccccagaca
gtcaatggce
actacagaca
cacaaaaagt
aaaggaaaaa
aggaacccca
ccaacactcce
atgcataaga
aacaacgagc
ccgeacgaga
tcagtggcceca
gcacgacgca
cttagcctaa
tacctgtgga

atgagaaacc
ggttcaccat
acaagggacg
tecteggtggt
agtggagtct
ageccecttyg
aggacaacgt
ccecaccgeca
acttagctca
aacgcatcag
gaataaagac
cagcagacgc
gaacaatggg
tcactgacag
tgataggteg
cgtacgtgca
cccctgateg
agacggtgcg
aagtgattaa
ggcagtataa
ttcacatccce
ccgtgacgta
tgtectaceg
aggaagtcgt
cgtataagta
taattctgta
cgttcatact
gatgcatcac
tatgctgcat
acgagcagca
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ggaggggtac 60
ccctacaggt 120
cgtggtggcec 180
gacctggaat 240
tgccatecca 300
cacgeccctge 360
catgagacct 420
gcgacgcage 480
ctgtececgac 540
aaatgaagcg 600
ggatgacagc 660
agagagggcyg 720
acacttcatce 780
taggaagatt 840
ggaaaaattc 900
gagecaccgcee 960
cacattaatg 1020
gtacaagtgt 1080
taactgcaag 1140
ctcecctetg 1200
gtttecgetg 1260
cgggaaaaac 1320
gaatatggga 1380
gctaaccgtyg 1440
ttggccgecag 1500
ttattatgag 1560
cctgtegatyg 1620
accgtatgaa 1680
cagaacagcet 1740
accttta 1797
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ataccecgtge
tacaactggce
gctggcaaac
atagtcttag
aaagacattg
gttatgtgec
tgctacgaaa
gggtactatce
accaaggaca
tgtggagaag
acagacggga
cacgattgga
gggctatttg
ctggeccegat
agtcactcat
cattcecgac
gcaactaccqg
tcacaacagt
aattgcggtg
gttgatcaat
gtccegegta
gcaaatgtaa
caagtcatca
gaagaaccaa
ccgactgaag
ttatctacaa
ctgtaccecca
gtgggtatgg
ctgacaccag
aaagcggeca

acatgaagtc
accacggagce
caggggacag
gaggagctaa
tcactaaaat
tgttggcaaa
aggaaccgga
agctgctaca
acttcaatgt
ggcactegtg
cgctgaaaat
ccaagctgeg
taagaacatc
gtccaaaagy
gtacgcacce
cgcagcacgg
aggagataga
ccggcaacgt
gctcaaatga
gtcatgeccge
atgctgaact
catgecagggt
tgctactgta
actatcaaga
ggctegaggt
acggtacagc
ctatgactgt
cagcggggat
gagctaccegt
cataccaaga

cgacgetteg
agtacagtac
cggcagaccg
tgaaggagce
cacccccgag
caccacgtte
ggaaacccta
agcatcetta
ctataaagcc
ccatagtcce
ccaggtcteo
ttatatggac
agcaccgtgt
ggaaactctg
atttcaccac
taaagagata
ggtacacatg
aaagatcaca
aggactaaca
ggtcaccaat
tggggaccga
gcctaaagca
tcctgaccac
agagtgggtg
cacgtgggge
ccatggecac
agtagttgtg
gtgcatgtgt
ccetbtectg
ggctgcgata
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FIGURE 13

aagttcacce
tecaggaggee
atcttecgaca
cgtacageccce
ggggccgaag
ccectgceteece
cgcatgettyg
acatgttcte
acaagaccat
gtagcactag
ttgcaaatcg
aaccacatgc
acgattactg
acggtgggat
gaccctectyg
ccttgecagca
cceccagaca
gtcaatggcc
actacagaca
cacaaaaagt
aaaggaaaaa
aggaacccca
ccaacactcc
atgcataaga
aacaacgagc
ccgecatgaga
tcagtggcca
gcacgacgca
cttagcctaa
tacctgtgga

atgagaaacc
ggttcaccat
acaagggacyg
tcteggtggt
agtggagtct
agecceccttyg
aggacaacgt
ceocaccgeea
acttagctca
aacgcatcag
gaataaagac
cagcagacgc
gaacaatggg
tcactgacag
tgataggtcg
cgtacgtgca
ccectgateyg
agacggtgcg
aagtgattaa
ggcagtataa
ttcacatcce
ccgtgacgta
tgtecctaceyg
aggaagtcgt
cgtataagta
taattctgta
cgttcatact
gatgcatcac
tatgctgceat
acgagcagca
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ggaggggtac 60
ccctacaggt 120
cgtggtggee 180
gacctggaat 240
tgccateccea 300
cacgcectge 360
catgagacct 420
gcgacgcage 480
ctgtcecegac 540
aaatgaageg 600
ggatgacagce 660
agagagggcg 720
acacttecate 780
taggaagatt 840
ggaaaaattc 900
gagcaccgee 860
cacattaatg 1020
gtacaagtgt 1080
taactgcaag 1140
ctecectetg 1200
gtttecgetyg 1260
cgggaaaaac 1320
gaatatggga 1380
gctaaccgtg 1440
ttggccgeayg 1500
ttattatgag 1550
cctgtcegatyg 1620
accgtatgaa 1680
cagaacagct 1740
accttta 1797
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gacaacttca
gaagggcact
gggacgctga
tggaccaagc
tttgtaagaa
cgatgtccaa
tecatgtacgce
cgaccgcagc
accgaggaga
cagtccggea
ggtggctcaa
caatgtcatg
cotaatgetg
gtaacatgca
atcatgctac
ccaaactatc
gaagggctcg
acaaacggta
cccactatga

gacaactteca
gaagggcact
gggacgctga
tggaccaagc
tttgtaagaa
cgatgtccaa
tcatgtacge
cgaccgeage
accgaggaga
cagtccggea
ggtggctcaa
caatgteatg
cgtaatgetg
gtaacatgca
atcatgctac
ccaaactatc
gaagggcteg
acaaacggta
cccactatga

atgtctataa
cgtgceccatag
aaatccaggt
tgecgttatat
catcagcacc
aaggggaaac
acccatttca
acggtaaaga
tagaggtaca
acgtaaagat
atgaaggact
cocgeggteac
aacttgggga
gggtgcctaa
tgtatecctga
aagaagagtg
aggtcacgtg
cagcccatgg
ct

atgtctataa
cgtgceatag
aaatccaggt
tgcgttatat
catcagcacc
aaggggaaac
acccattteca
acggtaaaga
tagaggtaca
acgtaaagat
atgaaggact
ccgeggteac
aacttgggga
goggtgcctaa
tgtatcctga
aagaagagtg
aggtcacgtg
cagccecatgg
ct

agccacaaga
tceeogtagea
cteccttgeaa
ggacaaccac
gtgtacgatt
tctgacggtyg
ccacgacccet
gctaccttge
catgeccccca
cacagtcaat
aacaactaca
caatcacaaa
ccgaaaagga
agcaaggaac
ccacccaaca
ggtgatgcat
gggcaacaac
ccacccgeat

agccacaaga
tceecgtagea
ctecttgcaa
ggacaaccac
gtgtacgatt
tectgacggtyg
ccacgaccct
gctaccttge
catgecceeca
cacagtcaat
aacaactaca
caatcacaaa
ccgaaaagga
agcaaggaac
ccacccaaca
ggtgatgcat
gggcaacaac
ccacccgeat
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FIGURE 14

ccatacttag
ctagaacgca
atcggaataa
atgccagcag
actggaacaa
ggattcactg
cctgtgatag
agecacgtacg
gacacccctg
ggccagacgg
gacaaagtga
aagtggcagt
aaaattcaca
cccaccgtga
ctectgtect
aagaaggaag
gagcegtata
gagataattce

FIGURE 15

ccatacttag
ctagaacgca
atcggaataa
atgccagcag
actggaacaa
ggattcactg
cetgtgatag
agcacgtacg
gacaccectg
ggccagacgg
gacaaagtga
aagtggcagt
aaaattcaca
cccacegtga
ctecetgtect
aagaaggaag
gagecgtata
gagataattc

ctecactgtece
tcagaaatga
agacggatga
acgcagagag
tgggacactt
acagtaggaa
gtcgggaaaa
tgcagagcac
atcgcacatt
tgcggtacaa
ttaataactg
ataactecccce
teceegtttec
cgtacgggaa
accggaatat
tegtgectaac
agtattggecc
tgtattatta

ctecactgtec
tcagaaatga
agacggatga
acgcagagag
tgggacactt
acagtaggaa
gtecgggaaaa
tgcagagcac
ategcacatt
tgcggtacaa
ttaataactg
ataactccec
tcecgtttee
cgtacgggaa
accggaatat
tcgtgectaac
agtattggece
tgtattatta
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cgactgtgga
agcgacagac
cagccacgat
ggcggggcta
catcctggec
gattagtcac
attccattce
cgccgcaact
aatgtcacaa
gtgtaattge
caaggttgat
tctggteceg
gctggcaaat
aaaccaagte
gggagaagaa
cgtgeccgact
gcagttatct
tgagetgtac

cgactgtgga
agcgacagac
cagccacgat
ggcggggcta
catcetggee
gattagtcac
attccattece
cgccgcaact
aatgtcacaa
gtgtaattgc
caaggttgat
tectggteceg
gctggcaaat
aaaccaagte
gggagaagaa
cgtgccgact
gcagttatet
tgagctgtac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1092

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1092



WO 2007/105111

gacaacttca
gaagggcact
gggacgctga
tggaccaagc
tttgtaagaa
cgatgtccaa
tcatgtacgc
cgaccgcagc
accgaggaga
cagteccggca
ggtggctcaa
caatgtcatg
cgtaatgcectg
gtaacatgca
atcatgctac
ccaaactate
gaagggctcg
acaaacggta
cccactatga

gacaacttca
gaagggcact
gggacgctga
tggaccaagc
tttgtaagaa
cgatgtccaa
tcatgtacge
cgaccgcage
accgaggaga
cagtccggca
ggtggctcaa
caatgtcatg
cgtaatgetg
gtaacatgca
atcatgctac
ccaaactatc
gaagggcteg
acaaacggta
cccactatga

atgtctataa
cgtgecatag
aaatccaggt
tgcgttatat
catcagcacc
aaggggaaac
acccatttca
acggtaaaga
tagaggtaca
acgtaaagat
atgaaggact
ccgeggtceac
aacttgggga
gggtgcctaa
tgtatectga
aagaagagtg
aggtcacgtg
cagceccatgg
ct

atgtctataa
cgtgcecatag
aaatccaggt
tgegttatat
catcagcacce
aaggggaaac
acccatttca
acggtaaaga
tagaggtaca
acgtaaagat
atgaaggact
cegeggtecac
aacttgggga
gggtgecctaa
tgtatcctga
aagaagagtg
aggtcacgtg
cagceccatgg
ct

agccacaaga
tcecegtagea
ctcettgeaa
ggacaaccac
gtgtacgatt
tetgacggtyg
ccacgacccet
gctaccttge
catgccccca
cacagtcaat
aacaactaca
caatcacaaa
ccgaaaagga
agcaaggaac
ccacccaaca
ggtgatgcat
gggcaacaac
ccacccgceac

agccacaaga
teceegtagea
ctecttgeaa
ggacaaccac
gtgtacgatt
tetgacggtg
ccacgaccct
gataccttge
catgccceca
cacagtcaat
aacaactaca
caatcacaaa
ccgaaaagga
agcaaggaac
ccacccaaca
ggtgatgcat
gggcaacaac
ccacccgeat
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FIGURE 16

ccatacttag
ctagaacgca
atcggaataa
atgccagcag
actggaacaa
ggattcactg
cctgtgatag
agcacgtacg
gacacccctg
ggccagacgg
gacaaagtga
aagtggcagt
aaaattcaca
ccecaccgtga
ctcctgtect
aagaaggaag
gagcegtata
gagataatte

FIGURE 17

ccatacttag
ctagaacgca
atcggaataa
atgccageag
actggaacaa
ggattcactg
cctgtgatag
agcacgtacg
gacaccccetg
ggccagacgg
gacaaagtga
aagtggcagt
aaaattcaca
cccaccgtga
ctectgtect
aagaaggaag
gagccgtata
gagataattc

ctcactgtcce
tcagaaatga
agacggatga
acgcagagag
tgggacactt
acagtaggaa
gtcgggaaaa
tgcagagcac
atecgcacatt
tgcggtacaa
ttaataactg
ataactcece
tceegtttec
cgtacgggaa
accggaatat
tegtgotaac
agtattggec
tgtattatta

ctecactgtcc
tcagaaatga
agacggatga
acgcagagag
tgggacactt
acagtaggaa
gtecgggaaaa
tgcagagcac
atcgcacatt
tgeggtacaa
ttaataactg
ataactcecce
tececegtttec
cgtacgggaa
accggaatat
tegtgectaac
agtattggece
tgtattatta
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cgactgtgga 60
agcgacagac 120
cagccacgat 180
ggcggggcta 240
catectggee 300
gattagtcac 360
attcecattce 420
cgccgeaact 480
aatgtcacaa 540
gtgtaattge 600
caaggttgat 660
tectggteecg 720
gctggcaaat 780
aaaccaagtce 840
gggagaagaa 900
cgtgecgact 260
gcagttatet 1020
tgagctgtac 1080

1092
cgactgtgga 60
agcgacagac 120
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gattagtecac 360
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gtgtaattgc 600
caaggttgat 660
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FIGURE 28
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FIGURE 29

EACARCEDCS AT ECTATAMAGCCACKRAGRCCATACTZAGCTCACTEPCLCE
CACANCD PO A ATSTCOATANASCCACARGRCCATACTIAGCTCACTETCLUS
CARCANCTTCARTGTORNTAMASCOACARGACCATARTIABCTCACTETCLLS

CAROTTCAATOTOTNTAMABOCACARGROCATARTIASCTCACTETCCCS

ACTGEGEAGAMESECECPCATECCRTAGTCCOETAGCACTAEAACCGOATCABARATOARE
ASTGEEGRAAMEECACTCATECCATASTUCCATAECACTACMACEOATCARARRTEANRG
ACTEEEEAGANGEECACPCRTRCCATAGTCCOSTACO ROTACHACCONTCAGARATGRES
A TEEGERGAAGEGCACTCETRCCATAGTUCLETAGCACTAGRACGOATUAGARRTGRAG

CRLCAGACEEERCECTEAARNTCLAGR TCTCCTTECAAATUGEARTAA R GRICGERTGRC A
CRACAGAUGEEACECTIERANNTOCASE TCTCORT CCAAATOCEARTARAGACGERAT GRON
CRRCAGARSGEEACECTERARN TOCAGETCT OO TECAANTOCEANTAR ACACOEATEROR
CRACRELCGEEROGCTERARRTOUAGETOTRULTGCARAATCOCEARTRRACGARCGERTERIR

GUCACGRITEGECCRAGCTHECFI P TATSERCAACCACATSCCAGCAGRCECAGRGAGES
GCCACRADTEGROCANSCTEC ST TATATGEACAMCCACATOCCAGCAGROGCAGABRIEGE
SOOLCEAITOGAOCE ARG TEC R TATATGEACARCCACAT UL AGCACRCGCAGRGAGES
GCCACGARTEEAINIEASCTEC ST TR TRIGCACARCCACRT RO CASCAGRCCGCAGREREES

OEGEECIATINCTAAGARCATCACCAC ST TACCAT TACTERAACAN TEECATRETR A
CEBEECTATTTETARGARCATCAGCARC AT TROGHTTANTCCANCAATCREACACTEON
OEGEECTATTTGTRAEARCATCACCAC CETETAC ST TACTECAACAATGEEACROTICR
CEEGECTATITGTARSRECATPCAGCAC URTETACGATTRALTEIARCAATEGEGACACTTCK

TCCTGEOCC A AT TC AN RAGEERAACTCTERO GETRECATTOACTRACACTAGEARER
IO T GE O C S A C L ANARCEEERAACTCT RRCEETESEATTORCTGACRI TARCARGR
TOCTEEOCO A TCCANARERERAAACTCTERCEETECRARTCACTERCRETACEARGH
TOoTEEOCCSATETCLANARGEEEREALTOTAACEETSAEATTONCTRACRETAGEARGA

TLAGTCACTCATETACGCACCCAPTTCACCACEROCOTCCTGTARTAGCTORBGARARNT
TTAGTOASTO AT ACGCACCC AP TTCALCAOGACOUTOC TET SR TAGETOROESAANAT
TAGRCAC T MG T AL GCACCCATTTCACCAOGACCOUTOCTRTGATAGETOCGERA RS AT
FTASTCACTCATSTACGOACCCARTICACCAUGACCUTCCTETEATAGCTCEEEIARNNT

TCCATTOCCSACCECAGCACEFPRAACAGCTACCTIRCRECACETACECTECRERECALCS
FCCATTCCCERACCECACCACEETANACRESCTACCTICCORECARCEIRCGTGIRERECACTE
TOCAPTOCORACCRCARCACCETAMAGAGCTACCIIGORECACETACCTCORGRACGCALCS
TCCAPTCCCEACCETACCACGETANACRACTACCTTGOAE CACITACCTOOREBAGCALCS

COGC A TACCEAGGAS AT CAGGTACACATECOCCOARAACCOCIEATRCCACHTTAS
COGCARCYACCCACCRERTAGRGETACACATGCCCCCMEACHCOCCTERTOCGURCATTAR
COGCARCTRCOFAGSGREATACRCHTANACATGCCCCCAGALACCCCTEATOECACATTAR
CCGCARCTACCEAECACATAERAGETACACATRCOCCCAGRCACUCCTERTCCUACATTAR

TETORCARC ASTCCCBCRECCTARABATCRCAGT CARTEEOCRGRCEETECEETRCARGT
TETCACAMCASTOCEECANC CTRARBATCACAETCARTEGLCREACHETECEATALARGT
TETCACAM ASTCCEECRACCTAARSATCACAGTC AR TR OLCRGRCSETELCETRCARGT
PETC AR A TOOESCRACCTARRSATCACASTCARTGEOCHGRCEETECEETACARST
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FIGURE 29 (con't)

A AT T RCE G R TR A R C AN CACTAL CAAC T A LR R UG TEA TTRATARCTECA
ATARTTRCEE T CECTEAARTEAMIGRCTAA CA A PR AR ORAXGTEAPTAATARSTECH
GTARTTEoESTCECTCALITCARGEACT ARCARC TR ACRCARMCTGAPIARTARM TECA
GTAAMTSOGETGRCTC AR CARGGRACTAACARE TRCAGACARECTRATTANTARCTCECA

AOOTTGATCARTSTCATECCCCEETCACOAAT RO ARARIGTCRCR G TATARCTCCICTC
AGGTTEADCALTETCATECCGOEETCACORAT RO R R RN ST GECRETATAROTCCOCTC
AGETTGARC AATGICATEICEOGETOACCAATC RO ARARAMGTESCRIDNTARCTCCOCTC
ARGTTGATCAATSTCATCCCEOEETOAD CARTCACKI I ARBT EECHRITATARCTCLOCTO

T TCCEECETAATECPEAACTIEGECACT GARMAGEARARATICHORTCCCETTTOOGD
TEATCCOECHT M AT EOTGARC T TRRAEACC A EARGRARARATTCHOATOOORTTIOCED
TEETCNCECETAATGITGANCTTGRACGACCEARMIACEARALATTCHRC RTCOLETTTOCGR
TGEETCCORCEATARTCOPEAACTTEEEEACCIARAAGEARMAATTCROATCOOCGTTTOCGED
TEECAMYGTARCATECAGCEEIGCCTAARECARGEARCCCCACOGTEACSTACGEGARARR
TEECARATETRACATRCARECTGCOTARAGCAAGGARCCLCRCUGTERUGTACEEEAR
TEGCARATGTARC ATGCAERETRICCTAR WECAKG3ARCCOCACCATEACETRUCEEARNAR
TEECALATETARACATECARGETECOTARAGCARGRARICCORCORTSROGTACEEEHARE

ACCARITCATCATECTAC TETATC CTCACCACCOAASACTOCTRTCL RACTGEARTATGE
ACCARSTONTORTECTACTETATCOTCALC AGCCARCACTOCTEDOOTRCOGEARATREGS
ACCARSTCATCRDECTACTSTATCOTGROCACCORACACTOCTATCCTRCCEERARTATES
ACCARTCATCATECTACTETATCOTCANCHROCCARCACTCCTEDCOTACOGEANTATES

GAGARGANCORARACTADPCAACARCEGTEGCTOATGCATRAGAAGCAAGTOGTECTARGOE
BAGARBAACCAA O DA CRACARGRAGTESCTEATSCRTARGARSGERAGTCETECTEACCE
BAGARGAS OO A T AT C ARG ACASTECETGATRCATAAGRLABCGRAGTCSTSCTARCISE
GRARAGARCCARACTATCARGERSASTEEETEATSCATAAGARSGRAGTOGTACTARCCE

TECOCROTRARGEECTCEAEETRACETEE G AN  ARCERGCOETRT AR

TEGCOGRCTEARMIBECTCEACCTOACSTEGEECAACARCEGAGUOSTATLAGTRATTEECCED
TECOCRCTEAACEEGCTCRAGETCRCATEEEGOARC AAOCASCOSTATAAGTATTEELCGE
TECOBACTEANGEECTCEASCTCACGTEGEECARCARCEAGRUETATRRGTATT?EEOCGT

AETRTTEGICED

AGTTATCTACRARCCRTACKREOCCATERCCACCOGRATCAGATRRTICTETATIATTATS
ARTTATCTACAMACGRETREAGCCCATEGUCAOCOGCACENBATARTTCTRINT TRTINIG
ACTIATCDACAA LG CeTACACOCCATCACCACCCACATCGAGATAATTOTETATTATTATS
AATTATCTACARIACGETREAGUOORTECUCACCCAOATERGRATANTTC Y BURTRATTATS

ABCTGTACCCCRUTATORIT
AGCTSTACCOCROTRNIGROT
ARCTETACCOOROTHTERACT
AGCTETRCICOCARLTATEACT
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FIGURE 31
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FIGURE 32
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FIGURE 33
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FIGURE 50
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FIGURE 51
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