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SUSCEPTIBILITY GENE FOR MYOCARDIAL INFARCTION;
METHODS OF TREATMENT

RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional Application No.
60/449,331, filed on February 21, 2003, and claims the benefit of U.S.
Provisional Application No. 60/419,433, filed on October 17, 2002. The
entire teachings of the above applications are incorporated herein by

reference.

BACKGROUND OF THE INVENTION

Myocardial infarction (MI) and Acute Coronary Syndrome (ACS),
e.g., unstable angina, non-ST-elevation myocardial infarction (NSTEMI) or
ST-elevation myocardial infarction (STEMI), are the leading causes of
hospital admissions in industrialized countries. Cardiovascular disease
continues to be the principle cause of death in the United States, Europe and
Japan. The costs of the disease are high both in terms of morbidity and
mortality, as well as in terms of the financial burden on health care systems.

Myocardial infarction generally occurs when there is an abrupt
decrease in coronary blood flow following a thrombotic occlusion of a
coronary artery previously damaged by atherosclerosis. In most cases,
infarction occurs when an atherosclerotic plaque fissures, ruptures or ulcerates
and when conditions favor thrombogenesis. In rare cases, infarction may be
due to coronary artery 6cclusion caused by coronary emboli, congenital
abnormalities, coronary spasm, and a wide variety of systemic, particularly
inflammatory diseases. Medical risk factors for MI include cigarette smoking,
diabetes, hypertension and serum total cholesterol levels > 200 mg/dL,
elevated serum LDL cholesterol, and low serum HDL cholesterol. Event rates
in individuals without a prior history of cardiovascular disease are about 1%.

In individuals who have had a first MI or ACS, the risk of a repeat MI within
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the next year is 10-14%, despite maximal medical management including
angioplasty and stent placement.

Atherosclerosis can affect vascular beds in many large and medium
arteries. Myocardial infarction and unstable angina (acute coronary syndrome
(ACS)) stem from coronary artery atherosclerosis, while ischemic stroke most
frequently is a consequence of carotid or cerebral artery atherosclerosis. Limb
ischemia caused by peripheral arterial occlusive disease (PAOD) may occur as
a consequence of iliac, femoral and popliteal artery atherosclerosis. The
atherosclerotic diseases remain common despite the wide-spread use of
medications that inhibit thrombosis (aspirin) or treat medical risk factors such
as elevated cholesterol levels in blood (statins), diabetes, or hypertension
(diuretics and anti-hypertensives). |

Atherosclerotic disease is initiated by the accumulation of lipids within
the artery wall, and in particular, the accumulation of low-density lipoprotein
(LDL) cholesterol. The trapped LDL becomes oxidized and internalized by
macrophages. This causes the formation of atherosclerotic lesions containing
accumulations of cholesterol-engorged macrophages, referred to as “foam
cells”. As disease progresses, smooth muscle cells proliferate and grow into
the artery wall forming a “fibrous cap” of extracellular matrix enclosing a
lipid-rich, necrotic core. Present in the arterial walls of most people
throughout their lifetimes, fibrous atherosclerotic plaques are relatively stable.
Such fibrous lesions cause extensive remodeling of the arterial wall, outwardly
displacing the external, elastic membrane, without reduction in luminal
diameter or serious impact on delivery of oxygen to the heart. Accordingly,
patients can develop large, fibrous atherosclerotic lesions without luminal
narrowing until late in the disease process. However, the coronary arterial
lumen can become gradually narrowed over time and in some cases
compromise blood flow to the heart, especially under high demand states such
as exercise. This can result in reversible ischemia causing chest pain relieved

by rest called stable angina.
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In contrast to the relative stability of fibrous atherosclerotic lesions, the
culprit lesions associated with myocardial infarction and unstable angina (each
of which are part of the acute coronary syndrome) are characterized by a thin
fibrous cap, a large lipid core, and infiltration of inflammatory cells such as T-
lymphocytes and monocyte/macrophages. Non-invasive imaging techniques
have shown that most MI’s occur at sites with low- or intermediate- grade
stenoses, indicating that coronary artery occlusion is due most frequently to
rupture of culprit lesions with consequent formation of a thrombus or blood
clot and not solely due to luminal narrowing by stenosis. Plaque rupture may
be due to erosion or uneven thinning of the fibrous cap, usually at the margins
of the lesion where macrophages enter, accumulate, and become activated by a
local inflammatory process. Thinning of the fibrous cap may result from
degradation of the extracellular matrix by proteases released from activated
macrophages. These changes producing plaque instability and risk of MI may
be augmented by production of tissue-factor procoagulant and other factors
increasing the likelihood of thrombosis.

In acute coronary syndrome, the culprit lesion showing rupture or
erosion with local thrombosis typically is treated by angioplasty or by balloon
dilation and placement of a stent to maintain luminal patency. Patients
experiencing ACS are at high risk for a second coronary event due to the
multi-vessel nature of coronary artery disease with event rates approaching 10-
14% within 12 months after the first incident.

The emerging view of MI is as an inflammatory disease of the arterial
vessel wall on preexisting chronic atherosclerotic lesions, sometimes
triggering rupture of culprit lesions and leading to local thrombosis and
subsequent myocardial infarction. The process that triggers and sustains
arterial wall inflammation leading to plaque instability is unknown, however,
it results in the release into the circulation of tumor necrosis factor alpha and
interleukin-6. These and other cytokines or biological mediators released
from the damaged vessel wall stimulate an inflammatory response in the liver

causing elevation in several non-specific general inflammatory markers
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including C-reactive protein. Although not specific to atheroscleroéis,
elevated C-reactive protein (CRP) and serum amyloid A appear to predict risk
for M1, perhaps as surrogates for vessel wall inflammation.

Although classical risk factors such as smoking, hyperlipidemia,
hypertension, and diabetes are associated with many cases of coronary heart
disease (CHD) and MI, many patients do not have involvement of these risk
factors. In fact, many patients who exhibit one or more of these risk factors do
not develop MI. Family history has long been recognized as one of the major
risk factors. Although some of the familial clustering of MI reflects the
genetic contribution to the other conventional risk factors, a large number of
studies have suggested that there are significant genetic susceptibility factors,
beyond those of the known risk factors (Friedlander Y, et al., Br. Heart J.
1985; 53:382-7, Shea S. et al., J. Am. Coll. Cardiol. 1984; 4:793-801, and
Hopkins P.N., et al., Am. J. Cardiol. 1988; 62:703-7). Major genetic
susceptibility factors have only been identified for the rare Mendelian forms of
hyperlipidemia such as a familial hypercholesterolemia.

Genetic risk is conferred by subtle differences in genes among
individuals in a population. Genes differ between individuals most frequently
due to single nucleotide polymorphisms (SNP), although other variations are
also important. SNP are located on average every 1000 base pairs in the
human genome. Accordingly, a typical human gene containing 250,000 base
pairs may contain 250 different SNP. Only a minor number of SNP are
located in exons and alter the amino acid sequence of the protein encoded by
the gene. Most SNP have no effect on gene function, while others may alter
transcription, splicing, translation, or stability of the mRNA encoded by the
gene. Additional genetic polymorphism in the human genome is caused by
insertion, deletion, translocation, or inversion of either short or long stretches
of DNA. Genetic polymorphisms conferring disease risk may therefore
directly alter the amino acid sequence of proteins, may increase the amount of
protein produced from the gene, or may decrease the amount of protein

produced by the gene.
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As genetic polymorphisms conferring risk of disease are uncovered,
genetic testing for such risk factors is becoming important for clinical
medicine. Examples are apolipoprotein E testing to identify genetic carriers of
the apoE4 polymorphism in dementia patients for the differential diagnosis of
Alzheimer’s disease, and of Factor V Leiden testing for predisposition to deep
venous thrombosis. More importantly, in the treatment of cancer, diagnosis of
genetic variants in tumor cells is used for the selection of the most appropriate
treatment regime for the individual patient. In breast cancer, genetic variation
in estrogen receptor expression or heregulin type 2 (Her2) receptor tyrosine
kinase expression determine if anti-estrogenic drugs (tamoxifen) or anti-Her2
antibody (Herceptin) will be incorporated into the treatment plan. In chronic
myeloid leukemia (CML) diagnosis of the Philadelphia chromosome genetic
translocation fusing the genes encoding the Ber and Abl receptor tyrosine
kinases indicates that Gleevec (STI571), a specific inhibitor of the Ber-Abl
kinase should be used for treatment of the cancer. For CML patients with
such a genetic alteration, inhibition of the Ber-Abl kinase leads to rapid
elimination of the tumor cells and remission from leukemia.

Many general inflammatory markers predict risk of coronary heart
disease, although these markers are not specific to atherosclerosis. For
example, Stein (Stein, S., Am J Cardiol , 87 (suppl):21A-26A (2001))
discusses the use of any one of the following serum inflammatory markers as
surrogates for predicting risk of coronary heart disease including C-reactive
protein (CRP), serum amyloid A, fibrinogen, interleukin-6, tissue necrosis
factor-alpha, soluble vascular cell adhesion molecules (sVCAM), soluble
intervascular adhesion molecules (SICAM), E-selectin, matrix metalloprotease
type-1, matrix metalloprotease type-2, matrix metalloprotease type-3, and
matrix metalloprotease type-9. Elevation in one more of these serum
inflammatory markers is not specific to coronary heart disease but also occurs
with age or in association with cerebrovascular disease, peripheral vascular
disease, non-insulin dependent diabetes, osteoarthritis, bacterial infection, and

sepsis. .
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Serum C-reactive protein (CRP) is viewed as a convenient and
sensitive marker of systemic inflammation. Generally CRP is measured in
serum samples using commercially available enzyme-linked immunosorbent
assays (ELA). Consistent across multiple published studies is the finding of a
correlation between increased risk for coronary artery disease with increased
serum CRP. For example, in the Women’s Health Study, CRP was measured
in 27,939 apparently healthy American women. The cut-off points for
quintiles of serum CRP in women were: less than or equal to 0.49, more than
0.49 to 1.08, more than 1.08 to 2.09, more than 2.09 to 4.19, and more than
4.19 mg CRP per liter, see Ridker, P.M. et al., New England. J. Med., 347:
1557-1565 (2001). In comparison to the lowest quintile, and even when
adjusting for age, every quintile more than 0.49 mg CRP per liter was
associated with increased risk for coronary heart disease with the highest
relative risk of 4.5 seen for those women in the highest quintile of serum CRP
(more than 4.19 mg CRP per liter). A similar correlation between increased
serum CRP and increased risk for coronary heart disease in women has been
reported (Ridker, P.M et al., New Engld. J. Med., 342:836-843 (2000) and
Bermudez, E.A. et .al., Arterioscler. Thromb. Vasc. Biol., 22: 1668-1673
(2002)). Men also show a correlation between increased serum inflammatory
markers such as CR and increased risk for coronary heart disease has been
reported (Doggen, C.J.M. et al., J.. Internal Med., 248:406-414 (2000) and
Ridker, P.M. et al., New England. J. Med., 336: 973-979 (1997)). Quintiles
for serum CRP as reported by Doggen ef al., were less than 0.65, more than
0.65 to 1.18, more than 1.18 to 2.07, more than 2.07 to 4.23, and more than
4.23 mg CRP per liter. Unlike women, elevated serum CRP correlates with
increased relative risk for coronary heart disease only in the 4™ and 5™
quintiles of CRP (relative risk of 1.7x and 1.9x, respectively).

Serum CRP in women also has been measured in conjunction with
lipid markers such as levels of serum low density lipoprotein-cholesterol
(LDL-C). In the study by Ridker, P.M. et al. (2002), serum CRP and LDL-C

are minimally correlated, screening for both serum markers provided better
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prognostic indication than either alone. Thus, women with serum CRP above
median values (more than 1.52 mg CRP per liter) and also serum LDL-C
above median values (more than 123.7 mg LDL-C per deciliter) were at
highest risk for coronary heart disease.

Elevated CRP or other serum inflammatory markers is also prognostic
for increased risk of a second myocardial infarct in patients with a previous
myocardial infarct (Retterstol, L. et al., Atheroscler., 160: 43 3-440 (2002)).

Since CRP is produced in the liver, there is no a priori mechanistic
explanation for why elevation in CRP and other serum inflammatory markers
should be prognostic for coronary artery disease. As discussed by Doggen,
C.J.M., et al., one or more of the following factors were speculated to account
for the correlation observed: (1) intrinsic inflammation and tissue damage
within arterial lesions, (2) prior infection by Helicobacter pylori or by
Chlamydia pneumoniae, (3) release of peptide cytokines including interleukin-
6, or (4) activation of the complement system.

The end products of the leukotriene pathway are potent inflammatory
lipid mediators derived from arachidonic acid. They can potentially contribute
to development of atherosclerosis and destabilization of atherosclerotic
plaques through lipid oxidation and/or proinflammatory effects. LTC4, LTDA4,
and LTEA4, are known to induce vasoconstriction. Allen ez al., Circulation,
97:2406-2413 (1998) described a novel mechanism in which atherosclerosis is
associated with the appearance of a leukotriene receptor(s) capable of inducing
hyperactivity of human epicardial coronary arteries in response to LTC4 and
LTD4. LTB4, on the other hand, is a strong proinflammatory agent.

Increased production of these end products, of the leukotriene pathway, could
therefore serve as a risk factor for MI and atherosclerosis, whereas both
inflammation and vasoconstriction/vasospasm have a well established role in
the pathogenesis of MI and atherosclerosis. It has also been shown that a
heterozygous deficiency of the 5-LO enzyme in a knockout mouse model
decreases atherosclerotic lesion size in LDLR-/- mice by about 95%.

(Mehrabian et al., Circulation Research. 91:120 (2002)). However, such
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genetic evidence for leukotriene involvement in MI or atherosclerosis in
humans has not been reported. Mehrabian et al. did report a very small
genetic association study looking for correlation between promoter
polymorphisms of 5-LO and carotid intimal thickening in normal individuals.
However, their data paradoxically suggest that a lower amount of leukotriene

production correlates with carotid atherosclerosis.

SUMMARY OF THE INVENTION

As described herein, a gene on chromosome 13q12 has been identified
as playing a major role in myocardial infarction (MI). This gene, herein after
referred to as the MI gene, comprises nucleic acid that encodes 5-lipoxygenase
activating protein (ALOXS5AP or FLAP,) herein after referred to as FLAP.

The invention pertains to methods of treatment (prophylactic and/or
therapeutic) for certain diseases and conditions (e.g., MI, ACS,
atherosclerosis) associated with FLAP or with other members of the
leukotriene pathway (e.g., biosynthetic enzymes such as FLAP, arachidonate
4-lipoxygenase (5-LO), leukotriene C4 synthetase (LTC4S), leukotriene A4
hydrolase (LTA4H), leukotriene B4 12-hydroxydehydrogenase (LTB4DH));
receptors and/or binding agents of the enzymes; and receptors for the
leukotrienes LTA4, LTB4, LTC4, LTD4, LTE4, Cys LT1, Cys LT2, including
leukotriene B4 receptor 1 (BLT1), leukotriene B4 receptor 2 (BLT2), cysteinyl
leukotriene receptor 1 (CysLTR1), cysteinyl leukotriene receptor 2
(CysLTR2). The methods include the following: methods of treatment for
myocardial infarction or susceptibility to myocardial infarction; for acute
coronary syndrome (e.g., unstable angina, non-ST-elevation myocardial
infarction (NSTEMI) or ST-elevation myocardial infarction (STEMI)); for
decreasing risk of a second myocardial infarction; for atherosclerosis, such as
for patients requiring treatment (e.g., angioplasty, stents, coronary artery
bypass graft) to restore blood flow in arteries (e.g., coronary arteries); and/or
for decreasing leukotriene synthesis (e.g., for treatment of myocardial

infarction).
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In the methods of the invention, a leukotriene synthesis inhibitor is
administered to an individual in a therapeutically effective amount. The
leukotriene synthesis inhibitor can be an agent that inhibits or antagonizes a
member of the leukotriene synthesis pathway (e.g., FLAP, 5-LO, LTCA4S,
LTA4H, and LTB4DH). For example, the leukotriene synthesis inhibitor can
be an agent that inhibits or antagonizes FLAP polypeptide activity (e.g., a
FLAP inhibitor) and/or FLAP nucleic acid expression, as described herein
(e.g., a FLAP nucleic acid antagonist). In another embodiment, the
leukotriene synthesis inhibitor is an agent that inhibits or antagonizes
polypeptide activity and/or nucleic acid expression of another member of the
leukotriene biosynthetic pathway (e.g., LTC4S, LTA4H, LTB4DH). In
preferred embodiments, the agent alters activity and/or nucleic acid expression
of FLAP or of 5-LO. Preferred agents include those set forth in the Agent
Table herein. In another embodiment, preferred agents can be: 1-((4-
chlorophenyl)methyl)-3-((1,1 -dimethylethyl)thio)-alpha,alpha-dimethyl-5-( 2-
quinolinylmethoxy)- 1H-Indole-2-propanoic acid otherwise known as MK-
0591, (R)-(+)-alpha—cyclopentyl—4-(2-quinolinylmethoxy)-Benzeneacetic acid
otherwise known as BAY-x-1005, 3-(3-(1,1-dimethylethylthio-5-(quinoline-2-
ylmethoxy)-1 -(4-chloromethylphenyl)indole-2-yl)-2,2~
dimethylpropionaldehyde oxime-0-2-acetic acid otherwise known as A-81834,
optically pure enantiomers, salts, chemical derivatives, and analogues; or can
be zileuton, atreleuton, 6-((3-fluoro-5-(tetrahydro-4-methoxy-2H-pyran-
4yl)phenoxy)methyl)-1-methyl-2(1H)-quinlolinone otherwise known as ZD-
2138, 1-((4-chlorophenyl)methyl)-3-((1,1 dimethylethyl)thio)-alpha,alpha-
dimethyl-5-( 2-quinolinylmethoxy)-1H-Indole-2-propanoic acid otherwise
known as MK-886, 4-(3-(4-(2-Methyl—imidazol-1-y1)-pheny1su1fany1)—
phenyl)-tetrahydro-pyran-4-carboxylic acid amide otherwise known as CJ-
13610, their optically pure enantiomers, salts, chemical derivatives, and
analogues. In another embodiment, the agent alters metabolism or activity of
a leukotriene (e.g., LTA4, LTB4, LTC4, LTD4, LTE4, Cys LT1, Cys LT2),

such as leukotriene antagonists or antibodies to leukotrienes, as well as agents
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which alter activity of a leukotriene receptor (e.g., : BLT1, BLT2, CysLTRI,
and CysLTR2).

In certain embodiments of the invention, the individual is an individual
who has at least one risk factor, such as an at-risk haplotype for myocardial
infarction; an at-risk haplotype in the FLAP gene; a polymorphism in a FLAP
nucleic acid; an at-risk polymorphism in the 5-LO gene promoter, diabetes;
hypertension; hypercholesterolemia; elevated Ip(a); obesity; a past or current
smoker; an elevated inflammatory marker (e.g., a marker such as C-reactive
protein (CRP), serum amyloid A, fibrinogen, a leukotriene, a leukotriene
metabolite, interleukin-6, tissue necrosis factor-alpha, a soluble vascular cell
adhesion molecule (sVCAM), a soluble intervaséular adhesion molecule
(SICAM), E-selectin, matrix metalloprotease type-1, matrix metalloprotease
type-2, matrix metalloprotease type-3, and matrix metalloprotease type-9);
increased LDL cholesterol and/or decreased HDL cholesterol; increased
leukotriene synthesis; and/or at least one previous myocardial infarction, ACS,
stable angina, atherosclerosis, requires treatment for restoration of coronary
artery blood flow (e.g., angioplasty, stent, coronary artery bypass graft).

The invention pertains to use of leukotriene synthesis inhibitors for the
manufacture of a medicament for the treatment of MI, ACS, and/or
atherosclerosis, as described herein, as well as for the manufacture of a

medicament for the reduction of leukotriene synthesis.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows the multipoint non-parametric LOD scores of a linkage
scan of 160 female patients in large extended pedigrees and genotyped using a
1000 framework map on chromosome 13. A LOD score suggestive of linkage
of 2.5 was found at marker D13S289. The marker map for chromosome 13
that was used in the linkage analysis is shown in Table 1.

FIG. 2 shows LOD score results for the families after adding 14

additional markers to the candidate region. The inclusion of additional
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microsatellite markers increased the information on sharing by decent from
0.7 to 0.8, around the markers that gave the highest LOD scores. The marker
map used in the second step of linkage anaysis is shown in Table 2.

FIG. 3A shows the results from a haplotype association case-control
analysis of 437 female MI patients versus 721 controls using combinations 4
and 5 microsatellite markers to define the test haplotypes. The p-value of the
association is plotted on the y-axis and position of markers on the x-axis.
Only haplotypes that show association with a p-value < 10™ are shown in the
figure. The most significant microsatellite marker haplotype association is
found using markers DG13S1103, DG13S166, DG13S1287, DG13S1061 and
DG138301, with alleles 4, 0, 2, 14 and 3, respectively (p-value of 1.02x 10'7).
Carrier frequency of the haplotype is 7.3% in female MI patients and 0.3% in
controls. The segment that is common to all the haplotypes shown in the
figure includes only one gene, FLAP.

FIG. 3B shows the alleles of the markers defining the most significant
microsatellite marker haplotypes. The segment defined with a black square is
common to all the of most significantly associated haplotypes. The FLAP
nucleic acid is located between makers DG13S166 and D13S1238. Two
marker haplotype involving alleles 0 and —2 for markers DG13S166 and
D13S1238, respectively, is found in excess in patients. Carrier frequency of
this haploype is 27% in patients and 15.4% in controls (p-value 1 X 107).
Therefore, association analysis confirms that the most tightly MI-associated
gene within the linkage peak is FLAP.

FIG. 4 shows the markers and genes around the FLAP (ALOX5AP)
gene,

FIG. 5 shows the relative location of key SNPs and exons of the
ALOX5AP/FLAP gene (exons shown in vertical rectangles). Haplotype
length varies between 33 to 68 kb.

FIG. 6A-6Y4 show the genomic sequence of the FLAP gene (SEQ ID
NO: 1).
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FIG. 7 shows the amino acid sequence of FLAP (SEQ ID NO:2) and
the mRNA of FLAP (SEQ ID NO: 3).

FIG. 8A-8U show the sequences of the FLAP nucleic acid flanking the
SNPs that were identified by sequencing samples from patients (SEQ ID NOs:
398-535).

FIG. 9 shows a significant positive correlation between serum LTE4

levels and serum CRP levels.

DETAILED DESCRIPTION OF THE INVENTION

Extensive genealogical information has been combined with powerful
gene sharing methods to map a gene on chromosome 13q12 that is associated
with myocardial infarction. A genome wide search for susceptibility genes for
MI, using a framework map of 1000 microsatellite markers, revealed a locus
suggestive of linkage on 13q12. Sixty families with 159 female MI patients
that clustered within and including 6 meiotic events were used in linkage
analysis. At first, only female MI patients were used in the linkage analysis
in an effort to enrich for patients with stronger genetic factors contributing to
their risk for MI. The epidemiological study of a population-based sample of
Icelandic MI patients had previously suggested that the genetic factors for MI
might be stronger for females than males, as the relative risk for siblings of
female MI patients was significantly higher than the relative risk for siblings
of male probands (1.59 (CI1.47 - 1.73) vs. 1.35 (CI 1.28 - 1.42)) (unpublished
data). The highest LOD score (2.5) was found at marker D13S289. The LOD
score results for the families remained the same after adding 14 microsatellite
markers to the candidate region. The inclusion of the additional markers
increased the information on sharing by descent from 0.7 to 0.8, around the
markers that gave the highest LOD scores. This linkage analysis mapped a

gene contributing to MI to chromosome 13q12.

The candidate MI locus on chromosome 13912 was then finely

mapped with microsatellite markers. Patients with myocardial infarction and



WO 2004/035741 PCT/US2003/032556

10

15

20

25

30

13-

controls were initially genotyped with microsatellite markers with an average
spacing between markers of less than 100Kb over the 12Mb candidate region.
Initial haplotype association analysis that included all genotyped microsatellite
markers across the MI candidate locus, resulted in several extended haplotypes
composed of 4 and 5 microsatellite markers that were significantly associated
with female MI (see, e.g., Tables 4 and 5 below). A region common to all
these extended haplotypes, is defined by markers DG13S166 and D13S51238.
This region includes only one gene, the FLAP nucleic acid sequence. The two
marker haplotype involving alleles 0 and —2 for markers DG13S166 and
D13S1238, respectively, was found in excess in patients. Specific variants of
the gene were then sought that were associated with ML

In order to screen for SNPs in the FLAP gene, the whole gene was
sequenced, both exons and introns. Initially, 9 SNPs identified within the
gene were genotyped in patients and controls. Additional microsatellite
markers close to or within the FLAP gene were also genotyped in all patients
and controls. Five publicly known SNPs that are located within a 200Kb
distance 5’ to the FLAP gene were also genotyped in patients and controls.
Haplotype association analysis in this case-control study including these
additional markers showed several different variants of the same haplotype
that were all significantly associated with female MI (see, e.g., Table 6).
Table 7 shows two haplotypes that are representative of these female MI risk
haplotypes which are referred to herein as the female MI “at risk” haplotypes.
The relative risk for male MI patients that had the female MI-“at risk”
haplotype was increased (see, e.g., Table 7), indicating that the female MI-“at
risk” haplotype also increased the risk of having an MI in males. These results
further strengthened the hypothesis that the FLAP gene was an MI

susceptibility gene.

SNP haplotype association to MI
In an effort to identify haplotypes involving only SNP markers that
associate with MI, additional SNPs were identified by sequencing the FLAP
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gene and the region flanking the gene. Currently, a total of 45 SNPs in 1343
patients and 624 unrelated controls have been genotyped. Two correlated
series of SNP haplotypes have been observed in excess in patients, denoted as
A and B in Table 9. The length of the haplotypes varies between 33 and 69
Kb, and the haplotypes cover one or two blocks of linkage disequilibrium.
Both series of haplotypes contain the common allele 2 of the SNP SG13S25.
All haplotypes in the A series contain the SNP DGOOAAHID, while all
haplotypes in the B series contain the SNP DGOOAAHII. In the B series, the
haplotypes B4, BS, and B6 have a relative risk (RR) greater than 2 and with
allelic frequencies above 10%. The haplotypes in the A series have slightly
lower RR and lower p-values, but higher frequency (15-16%). The haplotypes
in series B and A are strongly correlated, i.e. the haplotypes in B define a
subset of the haplotypes in A. Hence, haplotypes in series B are more specific
than A. However, haplotypes in series A are more sensitive, i.e. they capture
more individuals with the putative mutation, as is observed in the population
attributable risk which is less for B than for A. Furthermore, these haplotypes
show similar risk ratios and allelic frequencies for early-onset patients
(defined as onset of first M1 before the age of 55) and for both genders. In
addition, analyzing various groups of patients with known risk factors, such as
hypertension, high cholesterol, smoking and diabetes, do not reveal any
significant correlation with these haplotypes, suggesting that the haplotypes in
the FLAP gene represent an independent genetic susceptibility factor for MI.

The FLAP nucleic acid encodes a 5-lipoxygenase activating protein,
which, in combination with 5-lipoxygenase (5-LO), is required for leukotriene
synthesis. FLAP acts coordinately with 5-LO to catalyze the first step in the
synthesis of leukotrienes from arachidonic acid. It catalyzes the conversion of
arachidonic acid to 5(S)-hydroperoxy-6-trans-8,11,14-cis-eicosatetraenoic acid
(5-HPETE), and further to the allylic epoxide 5 (S)-trans7,9 trans 11,14-cis-
eicosatetraenoic acid (leukotriene A4, LTA4).

The leukotrienes are a family of highly potent biological mediators of

inflammatory processes produced primarily by bone marrow derived
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leukocytes such as monocytes, macrophages, and neurophils. Both FLAP and
5-LO are detected within atherosclerosis lesions, indicating that the vessel
itself can be a source of leukotrienes. It is demonstrated herein that the MI-
risk FLAP haplotype is associated with higher serum leukotriene levels.
Increased production of leukotriene in individuals with pre-existing
atherosclerosis lesions may lead to plaque instability or friability of the fibrous
cap leading to local thrombotic events. If this occurs in coronary artery
arteries it leads to MI or unstable angina. Ifit occurs in the cerebrovasculature
it leads to stroke or transient ischemic attack. Ifit occurs in large arteries to
the limbs, it causes or exacerbates limb ischemia in persons with peripheral
arterial occlusive disease. Therefore, those with genetically influenced
predisposition to produce higher leukotriene levels have higher risk for events
due to pre-existing atherosclerosis such as ML

Inhibitors of FLAP function impede translocation of 5-LO from the
cytoplasm to the cell membrane and inhibit activation of 5-LO and thereby
decrease leukotriene synthesis.

As aresult of these discoveries, methods are now available for the
treatment of myocardial infarction (MI) and acute coronary syndrome (ACS)
through the use of leukotriene inhibitors, such as agents that inhibit
leukotriene biosynthesis or antagonize signaling through leukotriene receptors.
The term, “treatment” as used herein, refers not only to ameliorating
symptoms associated with the disease or condition, but also preventing or
delaying the onset of the disease or condition; preventing or delaying the
occurrence of a second episode of the disease or condition; and/or also
lessening the severity or frequency of symptoms of the disease or condition.
In the case of atherosclerosis, “treatment” also refers to a minimization or
reversal of the development of plaques. Methods are additionally available for
assessing an individual’s risk for MI or ACS. In preferred embodiment, the
individual to be treated is an individual who is susceptible (at increased risk)
for MI or ACS, such as an individual who is in one of the representative target

populations described herein,
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REPRESENTATIVE TARGET POPULATIONS

In one embodiment of the invention, an individual who is at risk for M1
or ACS is an individual who has an at-risk haplotype in FLAP, as described
herein..In one embodiment, a haplotype associated with a susceptibility to
myocardial infarction comprises markers DGOOAAFIU, SG13525,
DGOOAAJFF, DGOOAAHII, SG13S32 and SG13S35 at the 13q12 locus. In
another embodiment, a haplotype associated with a susceptibility to
myocardial infarction comprises markers DGO0OAAFIU, SG13S25,
DGO0OAAHIL SG13S30 and SG13S42 at the 13q12 locus. In a third
embodiment, a haplotype associated with a susceptibility to myocardial
infarction comprises markers SG13S25, DGOOAAHIL, SG13S30 and
SG13S42 at the 13q12 locus. In a fourth embodiment, a haplotype associated
with a susceptibility to myocardial infarction comprises markers
DGOOAAFIU, SG13S25, DGOOAAHID, B_ SNP_310657 and SG13S32 at the
13q12 locus. In a fifth embodiment, a haplotype associated with a
susceptibility to myocardial infarction comprises markers SG13S25,
DGOOAAHID, B_SNP_310657 and SG13S32 at the 13q12 locus. Increased
risk for MI or ACS in individuals with a FLAP at-risk haplotype is logically
conferred by increased production of leukotrienes in thle arterial vessel wall or
in bone-marrow derived inflammatory cells within the blood and/or arterial
vessel wall. It is shown herein that FLAP at-risk haplotypes are associated
with high serum leukotriene E4 levels. It is further shown herein that serum
leukotriene levels (specifically, leukotrieneE4) correlate with serum CRP
levels in myocardial infarction patients. Therefore, FLAP genetic variation
drives high leukotriene levels (within the blood vessel and/or systemically)
which in turn drive higher CRP levels which has been shown as a risk factor
for MI. Accordingly, individuals with a FLAP at-risk haplotype are likely to
have elevated serum C-reactive protein. The level of serum C-reactive protein

can be used as a surrogate for the level of arterial wall inflammation initiated
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by lipid deposition and atherogenesis conferred by the presence of the at-risk
FLAP haplotype.

In another embodiment of the invention, an individual who is at risk
for MI or ACS is an individual who has a polymorphism in a FLAP gene, in
which the presence of the polymorphism is indicative of a susceptibility to MI
or ACS. The term “gene,” as used herein, refers to not only the sequence of
nucleic acids encoding a polypeptide, but also the promoter regions,
transcription enhancement elements, splice donor/acceptor sites, and other
non-transcribed nucleic acid elements. Representative polymorphisms include
those presented in Table 3, below.

In a further embodiment of the invention, an individual who is at risk
for MI or ACS is an individual who has an at-risk polymorphism in the 5-LO
gene in the promoter region, as described herein.

In a fourth embodiment, an individual who is at risk for MI or ACS is
an individual who has an elevated inflammatory marker. An “clevated
inflammatory marker,” as used herein, is the presence of an amount of an
inflammatory marker that is greater, by an amount that is statistically
significant, than the amount that is typically found in control individual(s) or
by comparison of disease risk in a population associated with the lowest band
of measurement (e.g., below the mean or median, the lowest quartile or the
lowest quintile) compared to higher bands of measurement (e.g., above the
mean or median, the second, third or fourth quartile; the second, third, fourth
or fifth quintile). An “inflammatory marker” refers to a molecule that is
indicative of the presence of inflammation in an individual, for example, C-
reactive protein (CRP), serum amyloid A, fibrinogen, leukotriene levels (e.g.,
leukotriene E4), leukotriene metabolites (e.g., cysteinyl leukotriene 1),
interleukin-6, tissue necrosis factor-alpha, soluble vasculare cell adhesion
molecules (sVCAM), soluble intervascular adhesion molecules (SICAM), E-
selectin, matrix metalloprotease type-1, matrix metalloprotease type-2, matrix
metalloprotease type-3, and matrix metalloprotease type-9) or other markers

(see, e.g., Doggen, C.J.M. et al., J.. Internal Med., 248:406-414 (2000);
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Ridker, P.M. et al., New Englnd. J. Med. 1997: 336: 973-979, Rettersol, L. et
al., 2002: 160:433-440; Ridker, P.M. et. al., New England. J. Med., 2002: 347:
1557-1565; Bermudez, B.A. et .al., Arterioscler. Thromb. Vasc. Biol. , 2002:
22:1668-1673). In certain embodiments, the presence of such inflammatory
markers can be measured in serum or urine.

In a fifth embodiment, an individual who is at risk for MI or ACS is an
individual who has increased LDL cholesterol and/or decreased HDL
cholesterol levels. For example, the American Heart Association indicates
that an LDL cholesterol level of less than 100 mg/dL is optimal; from 100-129
mg/dL is near/above optimal; from 130-159 mg/dL is borderline high; from
160-189 is high; and from 190 and up is very high. Therefore, an individual
who is at risk for MI or ACS because of an increased LDL cholesterol level is,
for example, an individual who has more than 100 mg/dL cholesterol, such as
an individual who has a near/above optimal level, a borderline high level, a
high level or a very high level. Similarly, the American Heart Association
indicates that an HDL cholesterol level of less than 40 mg/dL is a major risk
factor for heart disease; and an HDL cholesterol level of 60 mg/dL or more is
protective against heart disease. Thus, an individual who is at risk for MI or
ACS because of a decreased HDL cholesterol level is, for example, an
individual who has less than 60 mg/dL HDL cholesterol, such as an individual
who has less than 40 mg/dL HDL cholesterol.

In a sixth embodiment, an individual who is at risk for MI or ACS is an
individual who has increased leukotriene s‘ynthesis. “Increased leukotriene
synthesis,” as used herein, indicates an amount of production of leukotrienes
that is greater, by an amount that is statistically significant, than the amount of
production of leukotrienes that is typically found in control individual(s) or by
comparison of leukotriene production in a population associated with the
lowest band of measurement (e.g., below the mean or median, the lowest
quartile or the lowest quintile) compared to higher bands of measurement
(e.g., above the mean or median, the second, third or fourth quartile; the
second, third, fourth or fifth quintile). For example, the FLAP at-risk
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haplotypes correlate with increased serum leukotriene synthesis levels. An
individual can be assessed for the presence of increased leukotriene synthesis
by a variety of methods. For example, an individual can be assessed for an
increased risk of MI, ACS or atherosclerosis, by assessing the level of a
leukotriene metabolite (e.g., LTE4) in a sample (e.g., serum, plasma or urine)
from the individual. An increased level of leukotriene metabolites is
indicative of increased production of leukotrienes, and of an increased risk of
MI, ACS or atherosclerosis.

In a further embodiment, an individual who is at risk for MI or ACS is
an individual who has already experienced at least one MI or ACS event, or
who has stable angina, and is therefore at risk for a second MI or ACS event.
In another embodiment, an individual who is at risk for MI or ACS is an
individual who has atherosclerosis or who requires treatment (e.g.,
angioplasty, stents, coronary artery bypass graft) to restore blood flow in
arteries.

In additional embodiments, an individual who is at risk for MI or ACS
is an individual who has diabetes; hypertension; hypercholesterolemia;
elevated Ip(a); obesity; and/or is a past or current smoker.

Individuals at risk for MI or ACS may fall into more than one of these
representative target populations. For example, an individual may have
experienced at least one MI or ACS event, and may also have an increased
level of an inflammatory marker. As used therein, the term “individual in a
target population” refers to an individual who is at risk for MI or ACS who

falls into at least one of the representative target populations described above.

ASSESSMENT FOR AT-RISK HAPLOTYPES

A “haplotype,” as described herein, refers to a combination of genetic
markers (“alleles”), such as those set forth in Table 3. In a certain
embodiment, the haplotype can comprise one or more alleles, two or more
alleles, three or more alleles, four or more alleles, or five or more alleles. The

genetic markers are particular “alleles” at “polymorphic sites” associated with
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FLAP. A nucleotide position at which more than one sequence is possible in a
population (either a natural population or a synthetic population, e.g., a library
of synthetic molecules), is referred to herein as a “polymorphic site”. Where a
polymorphic site is a single nucleotide in length, the site is referred to as a
single nucleotide polymorphism (“SNP”). For example, if at a particular
chromosomal location, one member of a population has an adenine and
another member of the population has a thymine at the same position, then this
position is a polymorphic site, and, more specifically, the polymorphic site is a
SNP. Polymorphic sites can allow for differences in sequences based on
substitutions, insertions or deletions. Each version of the sequence with
respect to the polymorphic site is referred to herein as an “allele” of the
polymorphic site. Thus, in the previous example, the SNP allows for both an
adenine allele and a thymine allele.

Typically, a reference sequence is referred to for a particular sequence.
Alleles that differ from the reference are referred to as “variant” alleles. For
example, the reference FLAP sequence is described herein by SEQ ID NO:1.
The term, “variant FLAP”, as used herein, refers to a sequence that differs
from SEQ ID NO:1, but is otherwise substantially similar. The genetic
markers that make up the haplotypes described herein are FLAP variants.

Additional variants can include changes that affect a polypeptide, e.g.,
the FLAP polypeptide. These sequence differences, when compared to a
reference nucleotide sequence, can include the insertion or deletion of a single
nucleotide, or of more than one nucleotide, resulting in a frame shift; the
change of at least one nucleotide, resulting in a change in the encoded /a_tmino
acid; the change of at least one nucleotide, resulting in the generation of a
premature stop codon; the deletion of several nucleotides, resulting in a
deletion of one or more amino acids encoded by the nucleotides; the insertion
of one or several nucleotides, such as by unequal recombination or gene
conversion, resulting in an interruption of the coding sequence of a reading
frame; duplication of all or a part of a sequence; transposition; or a

rearrangement of a nucleotide sequence, as described in detail above. Such
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sequence changes alter the polypeptide encoded by a FLAP nucleic acid. For
example, if the change in the nucleic acid sequence causes a frame shift, the
frame shift can result in a change in the encoded amino acids, and/or can result
in the generation of a premature stop codon, causing generation of a truncated
polypeptide. Alternatively, a polymorphism associated with MI or a
susceptibility to MI can be a synonymous change in one or more nucleotides
(i.e., a change that does not result in a change in the amino acid sequence).
Such a polymorphism can, for example, alter splice sites, affect the stability or
transport of mRNA, or otherwise affect the transcription or translation of the
polypeptide. The polypeptide encoded by the reference nucleotide sequence is
the “reference” polypeptide with a particular reference amino acid sequence,
and polypeptides encoded by variant alleles are referred to as “variant”
polypeptides with variant amino acid sequences.

Haplotypes are a combination of genetic markers, e.g., particular
alleles at polymorphic sites. The haplotypes described herein, e.g., having
markers such as those shown in Table 3, are found more frequently in
individuals with MI than in individuals without MI. Therefore, these
haplotypes have predictive value for detecting MI or a susceptibility to MI in
an individual. The haplotypes described herein are in some cases a
combination of various genetic markers, e.g., SNPs and microsatellites.
Therefore, detecting haplotypes can be accomplished by methods known in
the art for detecting sequences at polymorphic sites, such as the methods
described above.

In certain methods described herein, an individual who is at risk for MI
or ACS is an individual in whom an at-risk haplotype is identified. In one
embodiment, the at-risk haplotype is one that confers a significant risk of ML
In one embodiment, significance associated with a haplotype is measured by
an odds ratio. In a further embodiment, the significance is measured by a
percentage. In one embodiment, a significant risk is measured as an odds ratio
of at least about 1.2, including by not limited to: 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8,
and 1.9. In a further embodiment, an odds ratio of at least 1.2 is significant.
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In a further embodiment, an odds ratio of at least about 1.5 is significant. In a
further embodiment, a significant increase in risk is at least about 1.7 is
significant. In a further embodiment, a significant increase in risk is at least
about 20%, including but not limited to about 25%, 30%, 35%, 40%, 45%,
50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, and 98%. In a
further embodiment, a significant increase in risk is at least about 50%. It is
understood however, that identifying whether a risk is medically significant
may also depend on a variety of factors, including the specific disease, the
haplotype, and often, environmental factors.

An at-risk haplotype in, or comprising portions of, the FLAP gene, in
one where the haplotype is more frequently present in an individual at risk for
MI or ACS (affected), compared to the frequency of its presence in a healthy
individual (control), and wherein the presence of the haplotype is indicative of
MI or ACS or susceptibility to MI or ACS. Standard techniques for
genotyping for the presence of SNPs and/or microsatellite markers can be
used, such as fluorescent based techniques (Chen, et al., Genome Res. 9, 492
(1999)), PCR, LCR, Nested PCR and other techniques for nucleic acid
amplification. In a preferred embodiment, the method comprises assessing in
an individual the presence or frequency of SNPs and/or microsatellites in,
comprising portions of, the FLAP gene, wherein an excess or higher frequency
of the SNPs and/or microsatellites compared to a healthy control individual is
indicative that the individual has MI or ACS, or is susceptible to MI or ACS.
See, for example, Table 3 (below) for SNPs and markers that can form
haplotypes that can be used as screening tools. These markers and SNPs can
be identified in at-risk haploptypes. For example, an at-risk haplotype can
include microsatellite markers and/or SNPs such as those set forth in Table 3.
The presence of the haplotype is indicative of MI or ACS, or a susceptibility
to MI or ACS, and therefore is indicative of an individual who falls within a
target population for the treatment methods described herein.

Haplotype analysis involves defining a candidate susceptibility locus

using LOD scores. The defined regions are then ultra-fine mapped with
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microsatellite markers with an average spacing between markers of less than
100Kb. All usable microsatellite markers that found in public databases and
mapped within that region can be used. In addition, microsatellite markers
identified within the deCODE genetics sequence assembly of the human
genome can be used. The frequencies of haplotypes in the patient and the
control groups using an expectation-maximization algorithm can be estimated
(Dempster A. et al., 1977. J. R. Stat. Soc. B, 39:1-389). An implementation of
this algorithm that can handle missing genotypes and uncertainty with the
phase can be used. Under the null hypothesis, the patients and the controls are
assumed to have identical frequencies. Using a likelihood approach, an
alternative hypothesis where a candidate at-risk-haplotype, which can include
the markers described herein, is allowed to have a higher frequency in patients
than controls, while the ratios of the frequencies of other haplotypes are
assumed to be the same in both groups is tested. Likelihoods are maximized
separately under both hypotheses and a corresponding 1-df likelihood ratio
statistics is used to evaluate the statistic significance.

To look for at-risk-haplotypes in the 1-lod drop, for example,
association of all possible combinations of genotyped markers is studied,
provided those markers span a practical region. The combined patient and
control groups can be randomly divided into two sets, equal in size to the
original group of patients and controls. The haplotype analysis is then
repeated and the most significant p-value registered is determined. This
randomization scheme can be repeated, for example, over 100 times to
construct an empirical distribution of p-values.

In one embodiment, a haplotype associated with a susceptibility to
myocardial infarction comprises markers DGOOAAFIU, SG13S25,
DGOOAAIJFF, DGOOAAHII, SG13S32 and SG13S35 at the 13q12 locus. In
another embodiment, a haplotype associated with a susceptibility to
myocardial infarction comprises markers DGOOAAFTU, SG13S25,
DGOOAAHII, SG13S30 and SG13S42 at the 13q12 locus. In a third

embodiment, a haplotype associated with a susceptibility to myocardial
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infarction comprises markers SG13S25, DGOOAAHII, SG13S30 and
SG13S42 at the 13q12 locus. In a fourth embodiment, a haplotype associated
with a susceptibility to myocardial infarction comprises markers
DGO0AAFIU, SG13S25, DGOOAAHID, B_SNP_310657 and SG13S32 at the
13q12 locus.

METHODS OF THERAPY

The present invention encompasses methods of treatment (prophylactic
and/or therapeutic) for MI or ACS in individuals, such as individuals in the
target populations described above, as well as for other diseases and
conditions associated with FLAP or with other members of the leukotriene
pathway (e.g., for atherosclerosis). Members of the “leukotriene pathway,” as
used herein, include polypeptides (e.g., enzymes, receptors) and other
molecules that are associated with production of leukotrienes: for example,
enzymes such as FLAP, 5-LO, other leukotriene biosynthetic enzymes (e.g.,
leukotriene C4 synthetase, leukotriene A4 hydrolase); receptors or binding
agents of the enzymes; leukotrienes such as LTA4, LTB4, LTC4, LTD4,
LTE4, Cys LT1, and Cys LT2; and receptors of leukotrienes (e.g., leukotriene
B4 receptor 1 (BLT1), leukotriene B4 receptor 2 (BLT2), cysteinyl leukotriene
receptor 1 (CysLTR1), cysteinyl leukotriene receptor 2 (CysLTR2)).

In particular, the invention relates to methods of treatment for
myocardial infarction or susceptibility to myocardial infarction (for example,
for individuals in an at-risk population such as those described above); as well
as methods of treatment for acute coronary syndrome (e.g., unstable angina,
non-ST-elevation myocardial infarction (NSTEMI) or ST-elevation
myocardial infarction (STEMI)); for decreasing risk of a second myocardial
infarction; for atherosclerosis, such as for patients requiring treatment (e.g.,
angioplasty, stents, coronary artery bypass graft) to restore blood flow in
arteries (e.g., coronary arteries); and/or for decreasing leukotriene synthesis

(e.g., for treatment of MI or ACS). .
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The invention additionally pertains to use of one or more leukotriene
synthesis inhibitors, as described herein, for the manufacture of a medicament
for the treatment of M1, ACS, and/or atherosclerosis, e.g., using the methods
described herein.

In the methods of the invention, a “leukotriene synthesis inhibitor” is
used.

In one embodiment, a “leukotriene synthesis inhibitor” is an agent that
inhibits FLAP polypeptide activity and/or FLAP nucleic acid expression, as
described herein (e.g., a nucleic acid antagonist). In another embodiment, a
leukotriene synthesis inhibitor is an agent that inhibits polypeptide activity
and/or nucleic acid expression of another member of the leukotriene
biosynthetic pathway (e.g., 5-LO; LTC4S; LTA4H; LTB4DH). In still
another embodiment, a leukotriene synthesis inhibitor is an agent that alters
activity or metabolism of a leukotriene (e.g., an antagonist of a leukotriene; an
antagonist of a leukotriene receptor). In preferred embodiments, the
leukotriene synthesis inhibitor alters activity and/or nucleic acid expression of
FLAP or of 5-LO, or alters interaction between FLAP and 5-LO.

Leukotriene synthesis inhibitors can alter polypeptide activity or
nucleic acid expression of a member of the leukotriene pathway by a variety
of means, such as, for example, by catalytically degrading, downregulating or
interfering with the expression, transcription or translation of a nucleic acid
encoding the member of the leukotriene pathway; by altering posttranslational
processing of the polypeptide; by altering transcription of splicing variants; or
by interfering with polypeptide activity (e.g., by binding to the polypeptide, or
by binding to another polypeptide that interacts with that member of the
leukotriene pathway, such as a FLAP binding agent as described herein or
some other binding agent of a member of the leukotriene pathway; by altering
interaction among two or more members of the leukotriene pathway (e.g.,
interaction between FLAP and 5-LO); or by antagonizing activity of a member
of the leukotriene pathway.
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agents that inhibit activity of a member of the leukotriene biosynthetic
pathway (e.g., FLAP, 5-LO), LTC4S, LTA4H, LTB4DH, such as the
agents presented in the Agent Table below;

agents that inhibit activity of receptors of members of the leukotriene
pathway, such as FLAP receptors, LTA4 receptors, LTB4 receptors,
LTC4 receptors, LTD4 receptors, TLE4 receptors, Cys LT1 receptors,
Cys LT2 receptors, 5-LO receptors; BLT1; BLT2; CysLTR1;
CysLTR2; agents that bind to the members of the leukotriene pathway,
such as FLAP binding agents (e.g., 5-LO), agents that bind to receptors
of members of the leukotriene pathway (e.g., leukotriene receptor
antagonists); or agents that bind to a leukotriene (e.g., to LTA4, LTB4,
LTC4, LTD4, LTE4, Cys LT1, Cys LT2) or otherwise affect (e.g.,

increase or decrease) activity of the leukotriene;

antibodies to leukotrienes;

antisense nucleic acids or small double-stranded interfering RNA, to
nucleic acids encoding FLAP, 5-LO, or a leukotriene synthetase or
other member of the leukotriene pathway, or fragments or derivatives
thereof, including antisense nucleic acids to nucleic acids encoding the
FLAP, 5-LO or leukotriene synthetase polypeptides, and vectors
comprising such antisense nucleic acids (e.g., nucleic acid, cDNA,
and/or mRNA, double-stranded interfering RNA, or a nucleic acid
encoding an active fragment or derivative thereof, or an
oligonucleotide; for example, the complement of one of SEQ ID Nos.
1 or 3, or a nucleic acid complementary to the nucleic acid encoding

SEQ ID NO: 2, or fragments or derivatives thereof);
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peptidomimetics; fusion proteins or prodrugs thereof; ribozymes; other

small molecules; and

other agents that alter (e.g., inhibit or antagonize) expression of a
member of the leukotriene pathway, such as FLAP or 5-LO nucleic
acid expression or polypeptide activity, or that regulate transcription of
FLAP splicing variants or 5-LO splicing variants (e.g., agents that
affect which splicing variants are expressed, or that affect the amount

of each splicing variant that is expressed).

More than one leukotriene synthesis inhibitor can be used
concurrently, if desired.

The therapy is designed to alter activity of a FLAP polypeptide, a 5-
LO polypeptide, or another member of the leukotriene pathway in an
individual, such as by inhibiting or antagonizing activity. For example, a
leukotriene synthesis inhibitor can be administered in order to decrease
synthesis of leukotrienes within the individual, or to downregulate or decrease
the expression or availability of the FLAP nucleic acid or specific splicing
variants of the FLAP nucleic acid. Downregulation or decreasing expression
or availability of a native FLAP nucleic acid or of a particular splicing variant
could minimize the expression or activity of a defective nucleic acid or the
particular splicing variant and thereby minimize the impact of the defective
nucleic acid or the particular splicing variant. Similarly, for example, a
leukotriene synthesis inhibitor can be administered in order to downregulate or
decrease the expression or availability of the nucleic acid encoding 5-LO or
épeciﬁc splicing variants of the nucleic acid encoding 5-LO.

The leukotriene synthesis inhibitor(s) are administered in a
therapeutically effective amount (i.e., an amount that is sufficient to treat the
disease or condition, such as by ameliorating symptoms associated with the
disease or condition, preventing or delaying the onset of the disease or

condition, and/or also lessening the severity or frequency of symptoms of the
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disease or condition). The amount which will be therapeutically effective in
the treatment of a particular individual’s disease or condition will depend on
the symptoms and severity of the disease, and can be determined by standard
clinical techniques. In addition, in vitro or in vivo assays may optionally be
employed to help identify optimal dosage ranges. The precise dose to be
employed in the formulation will also depend on the route of administration,
and the seriousness of the disease or disorder, and should be decided
according to the judgment of a practitioner and each patient’s circumstances.
Effective doses may be extrapolated from dose-response curves derived from
in vitro or animal model test systems.

In preferred embodiments of the invention, the leukotriene synthesis
inhibitor agent is an agent that inhibits activity of FLAP and/or of 5-LO.
Preferred agents include the following, as set forth in the Agent Table:

PCT/US2003/032556
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In preferred methods of the invention, the agents set forth in the Agent
Table can be used for prophylactic and/or therapeutic treatment for diseases
and conditions associated with FLAP or with other members of the leukotriene
pathway, or with increased leukotriene synthesis. In particular, they can be
used for treatment for myocardial infarction or susceptibility to myocardial
infarction, such as for individuals in an at-risk population as described above,
(e.g., based on identified risk factors such as elevated cholesterol, elevated C-
reactive protein, and/or genotype); for individuals suffering from acute
coronary syndrome, such as unstable angina, non-ST-elevation myocardial
infarction (NSTEMI) or ST-elevation myocardial infarction (STEMI); for
decreasing risk of a subsequent myocardial infarction, such as in individuals
who have already had one or more myocardial infarctions; for treatment of
atherosclerosis, such as in patients requiring treatment (e.g., angioplasty,
stents, coronary artery bypass graft) to restore blood flow in arteries (e.g.,
coronary arteries); and/or for decreasing leukotriene synthesis (e.g., for
treatment of myocaréiial infarction).

In one preferred embodiment of the invention, the leukotriene
synthesis inhibitor is an inhibitor of FLAP such as 1-((4-
chlorophenyl)methyl)-3-((1,1-dimethylethyl)thio)-alpha,alpha-dimethyl-5-( 2~
quinolinylmethoxy)- 1H-Indole-2-propanoic acid otherwise known as MK-
0591, (R)-(+)-alpha-cyclopentyl-4-(2-quinolinylmethoxy)-Benzeneacetic acid
otherwise known as BAY-x-1005, 3-(3-(1,1-dimethylethylthio-5-(quinoline-2-
ylmethoxy)-1-(4-chloromethylphenyl)indole-2-y1)-2,2-
dimethylpropionaldehyde oxime-0-2-acetic acid otherwise known as A-81834,
their optically pure enantiomers, salts, chemical derivatives, analogues, or
other compounds inhibiting FLAP that effectively decrease leukotriene
biosynthesis when administered to humans.

In another preferred embodiment of the invention, the leukotriene

synthesis inhibitor is an inhibitor of SLO such as zileuton, atreleuton, 6-((3-
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fluoro-5-(tetrahydro-4-methoxy-2H-pyran-4yl)phenoxy)methyl)-1-methyl-
2(1H)-quinlolinone otherwise known as ZD-2138, 1-((4-
chlorophenyl)methyl)-3-((1,1dimethylethyl)thio)-alpha,alpha-dimethyl-5-( 2-
quinolinylmethoxy)-1H-Indole-2-propanoic acid otherwise known as MK-886,
4-(3-(4-(2-Methyl-imidazol- 1-yl)-phenylsulfanyl)-phenyl)-tetrahydro-pyran-4-
carboxylic acid amide otherwise known as CJ-13610, their optically pure
enantiomers, salts, chemical derivatives, analogues or other compounds
inhibiting 5-LO that effectively decrease leukotriene biosynthesis when

administered to humans.

The compound can be represented by the following formula:

A C 7 '
L N |
\ B/N\”/NH2
0

OM

or 2 pharmaceutically acceptable salt thereof, wherein M is selected from the
group consisting of hydrogen, a pharmaceutically acceptable cation, and a
pharmaceutically acceptable metabolically cleavable group; B is a straight or
branched divalent alkylene group of from one to twelve carbon atoms; Z is
thiazolyl, optionally substituted with alkyl of from one to six carbon atoms or
haloalky] of from one to six carbon atoms; L is selected from the group consisting
of (a) alkylene of from 1-6 carbon atoms, (b) alkenylene of from 2-6 carbon
atoms, (c) alkynylene of from 2-6 carbon atoms, (d) hydroxyalkyl of 1-6 carbon
atoms, (g) >C=0, (f) >C=N-OR,, where R, is hydrogen or C; -Cs alkyl, (g) -
(CHR1), (CO)(CHR)m, where n and m are independently selected from an integer

from one to six and Ry and R, are independently selected from hydrogen and C; -
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Cs -alkyl, (h) -(CHR1), C=NOR,, where R;, R, and n are as defined above; (i) -
(CHR;), ON=CR;, where R;, Ry and n are as: defined above; (j) -(CHR ), —O-
(CHR2)m, -, where R;, Rp, n and m are as defined above, (k) -(CHR;), -NR;
(CHR3) -, where Ry, Ry, n and m are as defined above and Rj is selected from
hydrogen and C; -Cg -alkyl; (1) -(CHR;), —S- CHR)m -, Where Ry, Ry, n and m are
as defined above; and (m) -(CHR;), -(SO2)-(CHR)r, -, where Rj, Ry, n and m are
as defined above; A is carbocyclic aryl optionally substituted with alkyl of from
one to six carbon atoms, haloalkyl of from one to six carbon atoms, hydroxyalkyl
of from one to six carbon atoms, alkoxy of from one to twelve carbon atoms,
alkoxyalkoxyl in which the two alkoxy portions may each independently contain
from one to six carbon atoms, alkylthio of from one to six carbon atoms, hydroxy, |
halogen, cyano, amino, alkylamino of from one to six carbon atoms, dialkylamino
in which the two alkyl groups may independently contain from one to six carbon
atoms, alkanoylamino of from two to eight carbon atoms, N—alkanoYl—N—
alkylamino in which the alkanoyl is of from two to eight carbon atoms and the
alkyl group is of from one to six carbon atoms, alkylaminocarbonyl of from two to
eight carbon atoms, dialkylaminoca:rbonyl in which the two alkyl groups are
independently of from one to six carbon atoms, carboxyl, alkoxycarbonyl or from
two to eight carbon atoms, phenyl, optionally substituted with alkyl of from one to
six carbon atoms, haloalkyl of from one to six carbon atoms, alkoxy of from one
to six carbon atoms, hydroxy or halogen, phenoxy, optionally substituted with
alkyl of from one to six carbon atoms, haloalkyl of from one to six carbon atoms,
alkoxy of from one to six carbon atoms, hydroxy or halogen, and phenylthio,
optionally substituted with alkyl of from one to six carbon atoms, haloalkyl of
from one to six carbon atoms, alkoxy of from one to six carbon atoms, hydroxy or
halogen. Preferably, the compound is a compound or pharmaceutically acceptable
salt thereof having the name (R)-N-{3-[-5-(4-fluorophenylmethyl)thiazo-2-yl]-
1methyl-2-propynyl}-N-hydroxyurea. See U.S. Patent No. 4,615,596,
incorporated herein by reference.

The compound is represented by the following formula:
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or a pharmaceutically acceptable salt thereof, wherein A is selected from the
group consisting of straight or branched divalent alkylene of from one to twelve
carbon atoms and divalent cycloalkylene of from three to eight carbon atoms; R;
is selected from the group consisting of hydrogen, alkylthio of from one to six
carbon atoms, phenylthio, optionally substituted with alkyl of from one to six
carbon atoms, alkoxy of from one to six carbon atoms, or halogen,
phenylalkylthio in which the alkyl portion contains from one to six carbon atoms,
and the phenyl group is optionally substituted with alkyl of from one to six carbon
atoms, alkoxy of from one to six carbon atoms, or halogen, R; is selected from the
group consisting of -COOB wherein B is selected from hydrogen, a
pharmaceutically acceptable cation, or a metabolically cleavable group, -
COOalkyl where the alkyl portion contains from one to six carbon atoms, -
COOalkylcarbocyclicaryl where the alkyl portion contains from one to six carbon
atoms and the aryl portion is optionally substituted with alkyl of from one to six
carbon atoms, alkoxy of from one to six carbon atoms, or halogen, -CONR;s R
wherein Rs is selected from the group consisting of hydrogen, hydroxyl, alkyl of
from one to six carbon atoms, and alkoxy of from one to six carbon atoms, and Re
is selected from the group consisting of hydrogen and alkyl of from oue to six
carbon atoms, ~-CORg, and -OH; Rj is selected from the group consisting of
phenylalkyl in which the alkyl portion contains from one to six carbon atoms, and
the phenyl group is optionally substituted with alkyl of from one to six carbon
atoms, alkoxy of from one to six carbon atoms, or halogen, R4 is selected from the
group consisting of thiazolylalkyloxy in which the alkyl portion contains from one
to six carbon atoms, and the heteroaryl portion is optionally substituted with alkyl

of from one to six carbon atoms, alkoxy of from one to six carbon atoms, or
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halogen, and thiazolyloxy optionally substituted with alkyl of from one to six
carbon atoms, alkoxy of from one to six carbon atoms, or halogen. See U.S.
Patent No. 5,288,743, incorporated herein by reference.

The compound can be represented by the formula:

A

or a pharmaceutically acceptable salt thereof, wherein M is selected from the
10 group consisting of hydrogen, and a pharmaceutically acceptable cation;
B is a straight or branched divalent alkylene group of from one to twelve carbon
atoms; Z is selected from the group consisting of: (a) furyl, optionally substituted
with alkyl of from one to six carbon atoms, or haloalkyl of from one to six carbon
atoms, and (b) thienyl, optionally substituted with alkyl of from one to six carbon
15 atoms, or haloalkyl of from one to six carbon atoms; and L is alkylene of from 1-6
carbon atoms; A is phenyl optionally substituted with alkyl of from one to six
carbon atoms, haloalkyl of from one to six carbon atoms, hydroxyalkyl of from
one to six carbon atoms, alkoxy of from one to twelve carbon atoms,
alkoxyalkoxyl in which the two alkoxy portions may each independently contain
20 from one to six carbon atoms, alkylthio of from one to six carbon atoms, hydroxy,
halogen, cyano, amino,
alkylamino of from one to six carbon atoms, dialkylamino in which the two alkyl
groups may independently contain from one to six carbon atoms, alkanoylamino
of from two to eight carbon atoms, N-alkanoyl-N-alkylamino in which the
25 alkanoyl is of from two to eight carbon atoms and the alkyl group is of from one
to six carbon atoms, alkylaminocarbonyl of from two to eight carbon atoms,

dialkylaminocarbonyl in which the two alkyl groups are independently of from
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one to six carbon atoms, carboxyl, alkoxycarbonyl of from two to eight carbon
atoms, phenyl, optionally substituted with alkyl of from one to six carbon atoms,
haloalkyl of from one to six carbon atoms, alkoxy of from one to six carbon
atoms, hydroxy or halogen, phenoxy, optionally substituted with alkyl of from one
to six carbon atoms, haloalkyl of from one to six carbon atoms, alkoxy of from
one to six carbon atoms, hydroxy or halogen, or phenylthio, optionally substituted
with alkyl of from one to six carbon atoms, haloalkyl of from one to six carbon
aitoms, alkoxy of from one to six carbon atoms, hydroxy or halogen. Preferably,
the compound is a compound or a pharmaceutically acceptable salt thereof
selected from the group consisting of: N-{3-(5-(4-fluorophenylmethyl)fur-2-y1)-3-
butyn-2-yl}-N-hydroxyurea; N-{3-(5-(4-fluorophenylmethyl)-2-thienyl)-1-
methyl-2-propynyl}-N-hydroxyurea; (R)-N-{3~(5-(4-fluorophenylmethyl)-2-
thienyl)-1-methyl-2-propynyl}-N-hydroxyurea; and (R)-N-{3-(5-(4-
chlorophenylmethyl)-2-thienyl)-1-methyl-2-propynyl}-N-hydroxyurea; (S)-N-{3-
[5-(4-fluorophenylmethyl)-2-thienyl]}-1-methyl-2-propynyl}-N-hydroxyurea. See
U.S. Patent No. 5,288,751, incorporated by reference herein.

The compound can be represented by the formula:

or a pharmaceutically acceptable salt thereof, wherein A is selected from the
group consisting of straight or branched divalent alkylene of one to twelve carbon
atoms,

straight or branched divalent alkenylene of two to twelve carbon atoms, and

divalent cycloalkylene of three to eight carbon atoms; Rlis alkylthio of one to six
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carbon atoms; R® is selected from the group consisting of hydrogen and alkyl of
one to six carbon atoms; R’ is selected from the group consisting of
(carboxyl)alkyl in which the alkyl portion is of one to six carbon atoms,
(alkoxycarbonyl)alkyl in which the alkoxycarbonyl portion is of two to six carbon
atoms and the alkyl portion is of one to six carbon atoms, (aminocarbonyl)alkyl in
which the alkyl portion is of one to six carbon atoms, ((alkylamino)carbonyl)alkyl
in which each alkyl portion independently is of one to six carbon atoms, and
((dialkylamino)carbonyl)alkyl in which each alkyl portion independently is of one
to six carbon atoms; R? is phenylalkyl in which the alkyl portion is of one to six
carbon atoms; R* is 2-, 3- or 6-quinolylmethoxy, optionally substituted with alkyl
of one to six carbon atoms, haloalkyl of one to six carbon atoms, alkoxy of one to
twelve carbon atoms, halogen, or hydroxy. Preferably the compound is selected
from the group consisting of: 3-(3-1,1-dimethylethylthio)-5-(quinolin-2-
ylmethoxy-1-(4-chlorophenylmethyl )-indol-2-y1)-2,2-dimethylpropionaldehyde
oxime-O-2 acetic acid; 3-(3-(1,1-dimethylethylthio)-5 —(qﬁinolin—Z—yhﬁethoxy)— 1-
(4-chloro-phenylmethyl) indol-2-y1)-2,2-dimethylpropionaldehyde oxime-O-2-(3-
methyDbutyric acid; 3-(3~(1,1-dimethylethylthio)-5-(6,7-dichloroquinolin-2-
ylmethoxy)-1-(4-chlorophenylmethyl) indol-2-y1)-2,2-dimethylpropionaldehyde
oxime-0-2-acetic acid; and 3-(3-(1,1-dimethylethylthio)-5-(6-fluoroquinolin-2-
ylmethoxy)-1-(4chlorophenylmethyl) indol-2-yl)-2,2-dimethylpropionaldehyde
oxime-O-2-propionic acid; or a pharmaceutically acceptable salt or ester thereof.
See U.S. Patent No. 5,459,150, incorporated by reference herein.

The compound can be represented by the formula:
Q'———X——Ar—Q?

or pharmaceutically acceptable salts thereof , wherein Q is a 9-, 10- or 11-
membered bicyclic heterocyclic moiety containing one or two nitrogen
heteroatoms and optionally containing a further heteroatom selected from
nitrogen, oxygen and sulphur, and Q may optionally bear up to four substituents

selected from halogeno, hydroxy, cyano, formyl, oxo, thioxo, (1-4C)alkyl, (3-
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4Cjalkenyl, (3-4C)alkynyl, (1-4C)alkoxy, fluoro-(1-4C)alkyl, hydroxy-(1-
4C)alkyl, (2-5C)alkanoyl, phenyl, benzoyl and benzyl, and wherein said phenyl,
benzoyl and benzyl substituents may optionally bear one or two substituents
selected from halogeno, (1-4C)alkyl and (1-4C)alkoxy;

X is oxy, thio, sulphinyl or sulphonyl; Ar is phenylene, pyridinediyl,
pyrimidinediyl, thiophenediyl, furandiyl, thiazolediyl, oxazolediyl, thiadiazolediyl
or oxadiazolediyl which may optionally bear one or two substituents selected from
halogeno, cyano, trifluoromethyl, hydroxy, amino, (1-4C)alkyl, (1-4C)alkoxy, (1-
4C)alkylamino and di-(1-4C)alkylamino; and Q is selected from the groups of the

formulae IT and IIT:

OR!
OR;

wherein R is hydrogen, (2-5C)alkanoyl or benzoyl, and wherein said benzoyl
group may optionally bear one or two substituents selected from halogeno, (1~
4C)alkyl and (1-4C)alkoxy; R is (1-4C)alkyl; and R is hydrogen or (1-4C)alkyl; or
R and R are linked to form a methylene, vinylene, ethylene or trimethylene group.
Preferably, the compound is selected from the group consisting of: (2S,4R)-4-[5-
fluoro-3~(1-methyl-2-ox0-1,2,3,4-tetrahydroquinolin-6-ylthio)phenyl}-4-hydroxy-
2-ethyltetrahydropyran, (2S,4R)-4-[5-fluoro-3-(1-methyl-2-o0x0-1,2,3,4-
tetrahydroquinolin-6-ylsulphonyl)phenyl]-4-hydroxy-2-methyltetrahydropyran,
(2S,4R)-4-hydroxy-2-methyl-4-[2-(1-methyl-2-0x0-1,2,3,4-tetrahydroquinolin-6-
ylthio)thiazol-5-yl]tetrahydropyran, (2S,4R)-4-hydroxy-2-methyl-4-[2-(1-methyl-
2-0x0-1,2,3,4-tetrahydroquinolin-6-ylsulphonyl)thiazol-5-yl]tetrahydropyran,
(28,4R)-4-[2-(7-fluoro-1-methyl-2-0x0-1,2,3,4-tetrahydroquinolin-6-
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ylthio)thiazol-5-y1]-4-hydroxy-2-methyltetrahydropyran, (285,4R)-4-hydroxy-2-
methyl-4-[2-(1-methyl-2-oxoindolin-5-ylthio)thiazol-5-yl]tetrahydropyran,
(2S,4R)-4-hydroxy-2-methyl-4-[2-(1-methyl-2-0x0-1,2,3,4-tetrahydroquinolin-6-
ylthio)thien-4-yl]tetrahydropyran, (2S,4R)-4-hydroxy-2-methyl-4-[2-(1-methyl-2-
0x0-1,2,3 4-tetrahydroquinolin-6-ylsulphonyl)thien-4-yltetrahydropyran,
(2S,4R)-4-hydroxy-2-methyl-4-[2-(1-methyl-2-0x0-1,2,3,4-tetrahydroquinolin-6-
ylthio)thien-5-yl]tetrahydropyran, (2S,4R)-4-hydroxy-2-methyl-4-[2-(1-methyl-2-
o0x0-1,2-dihydroquinolin-6-ylthio)thien-4-yl]tetrahydropyran, (2S,4R)-4-hydroxy-
2-methyl-4-[2-(1,8-dimethyl-2-0x0-1,2,3,4-tetrahydroquinolin-6-ylthio)thien-4-
yl]tetrahydropyran, 4-[2-(8-fluoro-1-methyl-2-oxo-1,2,3,4-tetrahydroquinolin-6-
ylthio)thien-4-y1]-4-hydroxy-2-methyltetrahydropyran, 4-[2-(7-fluoro-1-methyl-2-
o0x0-1,2,3,4-tetrahydroquinolin-6-ylthio)thien-4-yl]-4-hydroxy-2-
methyltetrahydropyran, (2S,4R)-4-hydroxy-2-methyl-4-[2-(1-methyl-2-
oxoindolin-5-ylthio)thien-4-yl]tetrahydropyran, (2S,4R)-4-hydroxy-2-methyl-4-
[3-(1-methyl-2-0x0-1,2,3,4-tetrahydroquinolin-6-ylthio)phenyl]tetrahydropyran,
(2S,4R)-4-hydroxy-2-methyl-4-[3-(1-methyl-2-0x0-1,2,3 4-tetrahydroquinolin-6-
ylsulphonyl)phenyl]tetrahydropyran, (2S,4R)-4-[3-(1-ethyl-2-o0x0-1,2,3,4-
tetrahydroquinolin-6-yithio)phenyl]-4-hydroxy-2-methyltetrahydropyran,
(2S,4R)-4-[3-(7-fluoro-1-methyl-2-o0xo0-1,2,3,4-tetrahydroquinolin-6-
ylthio)phenyl]-4-hydroxy-2-methyltetrahydropyran, (2S,4R)-4-hydroxy-2-methyl-
4-[3-(1-methyl-2-0x0-1,2-dihydroquinolin-6-ylthio)phenyl]tetrahydropyran,
(2S,4R)-4-[3-(8-chloro-1-methyl-2-oxo0-1,2,3,4-tetrahydroquinolin-6-
ylthio)phenyl]-4-hydroxy-2-methyltetrahydropyran and
(2S,4R)-4-hydroxy-2-methyl-4-[3-(1-methyl-2-oxoindolin-5-
ylthio)phenyljtetrahydropyran. See EP 623614 B1, incorporated herein by
reference.

The compound can be represented by the formula:
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wherein Q is a 10-membered bicyclic heterocyclic moiety containing one or
two nitrogen heteroatoms which bears one or two thioxo substituents, and which
heterocyclic moiety may optionally bear one, two or three further substituents
selected from halogeno, hydroxy, cyano, amino, (1-4C)alkyl, (1-4C)alkoxy,
fluoro-(1-4C)alkyl, (1-4C)alkylamino, di-[(1-4C)alkyl]amino, amino-(1-4C)ailkyl,
(1-4C)alkylamino-(1-4C)alkyl, di-[(1-4C)alkyljamino-(1-4C)alkyl, phenyl and
phenyl-(1-4C)alkyl, and wherein said phenyl or phenyl-(1-4C)alkyl substituent
may optionally bear a substituent selected from halogeno, (1-4C)alkyl and (1-
4C)alkoxy;
wherein A is a direct link to X or is (1-3C)alkylene; wherein X is oxy, thio,
sulphinyl, sulphonyl or imino; wherein Ar is phenylene which may optionally bear
one or two substituents selected from halogeno, hydroxy, amino, nitro, cyano,
carbamoyl, ureido, (1-4C)alkyl, (1-4C)alkoxy, (1-4C)alkylamino, di-[(1-
4C)alkyljamino, fluoro-(1-4C)alkyl and (2-4C)alkanoylamino; or Ar is
pyridylene; wherein R is (1-4C)alkyl, (3-4C)alkenyl or (3-4C)alkynyl; and
wherein R and R together form a group of the formula -A-X-A- which, together
with the carbon atom to which A and A are attached, defines a ring having 5 to 7
ring atoms, wherein A and A, which may be the same or different, each is (1~
3C)alkylene and X is oxy, thio, sulphinyl or sulphonyl, and which ring may bear
one, two or three substituents, which may be the same or different, selected from
hydroxy, (1-4C)alkyl and (1-4C)alkoxy; or wherein R and R together form a
group of the formula -A-X-A- which, together with the oxygen atom to which A is
attached and with the carbon atom to which A is attached, defines a uring having 5
to 7 ring atoms, wherein A and A, which may be the same or different, each is (1-

3C)alkylene and X is oxy, thio, sulphinyl or sulphonyl, and which ring may bear
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one, two or three (1-4C)alkyl substituents, and wherein R is (1-4C)alkyl, (2-
4C)alkenyl or (2-4C)alkynyl; or a pharmaceutically-acceptable salt thereof.
Preferably, the compound is selected from the group consisting of: 4~(5-fluoro-3-
(1-methyl-2-thioxo-1,2-dihydroquinolin-6-ylmethoxy)phenyl}-4-

5 ethoxytetrahydropyran and 4-(5-fluoro-3-(1-methyl-2-thioxo-1,2,3,4-
tetrahydroquinolin-6-lmethoxy)phenyl]-4-methoxytetrahydropyran, 4-(5-fluoro-3-
(1-methyl-2-thioxo-1,2,3,4-tetrahydroquinolin-6-ylthio)phenyl}-4-
methoxytetrahydropyran and pharmaceutically-acceptable salt thereof. See EP
466452 B1, incorporated herein by reference.

10 The compound can be a substituted 4-(quinolin-2-61-methoxy)phenylacetic

acid derivative represented by the following formula:

X \/B
|
A_.__.
‘ = . P 0
Y—72
o) R

15

or pharmaceutically acceptable salt thereof , wherein R! represents a group of

the formula:

OR? or —N

20 R®
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R? and R are identical or different and represent hydrogen, lower alkyl,

phenyl, benzyl or a group of the formula:

R* R* | R*
——CH—CO,R® ——CH—CH,—OR’ ——CH—O0—R®
5
R4
——CH. R’
o\\T(//o
o)

10 R? represents hydrogen, lower alkyl, phenyl or benzyl, which can optionally
be substituted by hydroxyl, carboxyl, lower alkoxycarbonyl, lower alkylthio,
heteroaryl or carbamoyl, R® represents hydrogen, lower alkyl, phenyl or benzyl,
R® represents a group of the formula -COR’ or -CO? R®, R represents hydrogen,
lower alkyl or phenyl, Y represents a group of the formula:

15

Rs

|

(—-———CH)n

wherein R® represents hydrogen, lower alkyl or phenyl and n denotes a

20 number of 0 to 5, Z represents norbornyl, or represents a group of the formula:
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NG R® or ——C\I R®

wherein R® and R' are identical or different and denote hydrogen, lower alkyl
5 or phenyl, or R” and R'° can together form a saturated carbocyclic ring having up
to 6 carbon atoms and m denotes a number from 1 to 6, and A and B are identical
or different and denote hydrogen, lower alkyl or halogen, or a pharmaceutically
acceptable salt thereof. Preferably the compounds are selected from the group
consisting of: 2-[4-(quinolin-2-yl-methoxy)phenyl]-2-cyclopentylacetic acid, 2-[4-
10 (quinolin-2-yl-methoxy)phenyl]-2-cyclohexylacetic acid, and 2-[4-(quinolin-2-yl-
methoxy)phenyl]-2-cycloheptylacetic acid, (+)-enantiomer of 2-{4~(quinolin-2-yl-
methoxy)phenyl]-2-cyclopentylacetic acid, (-)-enantiomer of 2-{4-(quinolin-2-yl-
methoxy)phenyl]-2-cyclopentylacetic acid and pharmaceutically acceptable salts
thereof. See U.S. Patent No. 4,970,215, incorporated herein by reference.

15 The compound can be represented by the formula:

“/\\ b h R* i
[N F [\\ N\
R2 N CH,0— '—- (CR"R");——Ym—(CR"R"");—Q
| o
R® \

(O)
Re

20

wherein R, R, R, R and R are independently hydrogen, halogen, lower alkyl,
lower alkenyl, lower alkynyl, -CF3, -CN, -NO2, -N3, -C(OH)RR, -COZR, -SR,
-S(O)R, -S(0)2R, -S(O)2NRR,-OR,-NRR, -C(O)R or -(CH2)tR; R is hydrogen,



WO 2004/035741 PCT/US2003/032556

10

15

20

25

30

44

-CH3, -CF3, -C(O)H, X-R or X-R; R and R are independently: alkyl, -
(CH2)uPh(R)2 or -(CH2)uTh(R)2; R is -CF3 or R; R is hydrogen or X-R; each R
is independently hydrogen or lower alkyl, or two R's on same carbon atom are
joined to form a cycloalkyl ring of 3 to 6 carbon atoms; R is hydrogen, lower alkyl
or -CH2R;

R is lower alkyl or -(CH2)1R; R is -CF3 or R; R is hydrogen, -C(O)R, R, or two R
's on the same nitrogen may be joined to form a monocyclic heterocyclic ring of 4
to 6 atoms containing up to 2 heteroatoms chosen from O, S or N; R is hydrogen, -
CF3, lower alkyl, lower alkenyl, lower alkynyl or -(CH2)rR; R is -(CH2)s-C(RR)-
(CH2)s-R or -CH2C(O)NRR; R is hydrogen or lower alkyl; R is a) a monocyclic
or bicyclic heterocyclic ring containing from 3 to 9 nuclear carbon atoms and 1 or
2 nuclear hetero-atoms selected from N, S or O and with each ring in the
heterocyclic radical being formed of 5 or 6 atoms, or b) the radical W-R; R is
alkyl or C(O)R;

R is phenyl substituted with 1 or 2 R groups; R is hydrogen, halogen, lower alxyl,
lower alkoxy, lower alkylthio, lower alkylsulfonyl, lower alkylcarbonyl, -CF3, -
CN,

-NO2 or -N3; R is alkyl, cycloalkyl, monocyclic monoheterocyclic ring;

R is the residual structure of a standard amino acid, or R and R attached to the
same N can cyclize to form a proline residue; mis Oto 1; nisOto 3;pis 1to 3
whenmis 1;pisOto3whenmis 0;risOto2;sis0to 3;tis0to2;uis0to3;v
isOorl;

Wis 0, S or NR; X is 0, or NR; X is C(O), CRR, S, S(O) or S(0)2; X is C(Q),
CRR, S(0)2 or abond; Y is X or X; Q is -CO2R, -C(O)NHS(0)2R, -NHS(O)2R,
-S(O)2NHR -C(O)NRR, -CO2R, -C(O)NRR, -CH20H, or 1H- or 2H-tetrazol-5-
yl;

and the pharmaceutically accéptable salts thereof. Preferred embodiments of the
compounds are selected from the following and pharmaceutically acceptable salts

thereof:
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3-[N-(p-chlorobenzyl)-3-(t-butylthio)-5-(quinolin-2-ylmethoxy)indol-2-yl]-

2,2-dimethylpropanoic acid,
3-[N-(p-chlorobenzyl)-3-methyl-5-(quinolin-2-ylmethoxy)indol-2-yl]-
2,2-dimethylpropanoic acid;
3-[N-(p-t-butylthiobenzyl)-3-(t-butylthio)-5-(quinolin-2-
ylmethoxy)indol-2-yl}-2,2-dimethylpropanoic acid;
3-[N-(p-chlorobenzyl)-3-(phenylthio)-5-(quinolin-2-ylmethoxy)indol-
2-yl]-2,2-dimethylpropanoic acid;
3-[N-(p-chlorobenzyl)-3-(phenylsulfonyl)-5-(quinolin-2-
ylmethoxy)indol-2-yl]-2,2-dimethyl propanoic acid, N-oxide;
3-[N-(p-chlorobenzyl)-3-(phenylsulfonyl)-5-(quinolin-2-
ylmethoxy)indol-2-y1]-2,2-dimethylpropanoic acid;
3-[N-(p-chlorobenzyl)-3-(phenylsulfinyl)-5-(quinolin-2-
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid,;
3-[N-(p-chlorobenzyl)-5-(quinolin-2-ylmethoxy)indol-2-yl1]-2,2-
dimethylpropanoic acid;;
3-[N-(p-chlorobenzyl)-3-benzoyl-5-(quinolin2-ylmethoxy)indol-2-y1]-
2,2-dimethylpropanoic acid;
3-[N-(p-chlorobenzyl)-3-benzyl-5-(quinolin-2-ylmethoxy)indol-2-y1]-
2,2-dimethylpropanoic acid;
3-[N-(p-chlorobenzyl)-3-(3,3-dimethyl-1-oxo-1-butyl)-5-(quinolin-2-
ylmethoxy)indol-2-y1]-2,2-dimethylpropanoic acid;
2-[N-(p-chlorobenzyl)-3-(t-butylthio)-5-(quinolin-2-ylmethoxy)indol-
2-yllethoxyethanoic acid;
3-[N-(p-chlorobenzyl)-3-(3,3-dimethyl-1-butyl)-5~(quinolin-2-
yimethoxy)indol-2-y1}-2,2-dimethylpropanoic acid;
3-[N-(p-chlorobenzyl)-3~(t-butylthio)-5-(quinolin-2-ylmethoxy)indol-
2-yl1}-2-methylpropanoic acid;
3-[N-~(p-chlorobenzyl)-3-methyl-5-(6,7-dichloroquinolin-2-
ylmethoxy)indol-2-y1]-2,2-dimethylpropanoic acid,
3-[N-(p-chlorobenzyl)-3-methyl-5-(7-chloroquinolin-2-
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ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid;
3-[N-(p-chlorobenzyl)-4-allyl-5-(quinolin-2-ylmethoxy)-3-(t-
butylthio)indol-2-y1]-2,2-dimethylpropanoic acid;
3-[N-(p-chlorobenzyl)-4-allyl-5-(quinolin-2-ylmethoxy)indol-2-y]-
2,2-dimethylpropanoic acid;
3-[N-(p-chlorobenzyl)-6-(quinolin-2-ylmethoxy)-3-(t-butylthio)indol-
2-y11-2,2-dimethylpropanoic acid;
3-[N~(p-chlorobenzyl)-4-(quinolin-2-ylmethoxy)-3-(t-butylthio)indol-
2-yl}-2,2-dimethylpropanoic acid;
3-[N-(p-chlorobenzyl)-7-(quinolin-2-ylmethoxy)-3-(t-butylthio)indol-
2-y1]-2,2-dimethylpropanoic acid;
2-[2-[N~(p-chlorobenzyl)-3-(t-butylthio)-5-(quinolin-2-
ylmethoxy)indol-2-yl]ethoxy]propanoic acid;
3-[N-(p-chlorobenzyl)-4-(quinolin-2-ylmethoxy)indol-2-yl]-2,2-
dimethylpropanoic acid;;
3-[N-methyl-3-(p-chlorobenzoyl)-6-(quinolin-2-ylmethoxy)indol-2-
v1]-2,2-dimethylpropanoic acid,
3-[N-methyl-3-(p-chlorobenzyl)-6-(quinolin-2-ylmethoxy)indol-2-yl]-
2,2-dimethylpropanoic acid,
3-[N-(4-chlorobenzyl)-3-i-propoxy-5-(quinolin-2-ylmethoxy)indol-2-
y1]-2,2-dimethylpropanoic acid,
3-[N-(4-chlorobenzyl)-3-(t-butylthio)-5-(quinolin-2-yl-methoxy)indol-
2-yl]-2-ethylpropanoic acid,
3-[N-(4-chlorobenzyl)-3-trifluoroacetyl-5-(quinolin-2-
ylmethoxy)indol-2-y1]-2,2-dimethylpropanoic acid,
3-[N-(4-chlorobenzyl)-3~(3,3-dimethyl-1-0xo-1-butyl)-5-(quinolin-2-
ylmethoxy)indol-2-yl]-2-methylpropanoic acid,
3-[3+(3,3-dimethyl-1-o0x0-1-butyl-5-(quinolin-2-ylmethoxy)indol-2-
y1}-2,2-dimethylpropanoic acid,
3-[N-(4-triflouromethylbenzyl)-3-(3,3-dimethyl-1-oxo-1 -butyl)-5-
(quinolin-2-yl-methoxy)indol-2-y1]-2,2-dimethylpropanoic acid,
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3-[N-benzyl-3-(3,3-dimethyl-1-oxo-1-butyl)-5-(quinolin-2-
ylmethoxy)indol-2-yi]-2,2-dimethylpropanoic acid,
3-[N-(3-methoxybenzyl)-3-(3,3-dimethyl-1-0x0-~1-butyl)-5-(quinolin-
2-ylmethoxy)indol-2-y1]-2,2-dimethylpropanoic acid,
3-[N-allyl-3-(3,3-dimethyl-1-ox0-1-butyl)-5-(quinolin-2-
ylmethoxy)indol-2-y1]-2,2-dimethylpropanoic acid,
3-[N-(4-methoxybenzyl)-3-(3,3-dimethyl-1-oxo0-1-butyl)-5-(quinolin-
2-ylmethoxy)indol-2-y1]-2,2~-dimethylpropanoic acid,
3-[N-methyl-3-(3,3-dimethyl-1-oxo0-3-butyl)-5-(quinolin-2-
yimethoxy)indol-2-y1}-2,2-dimethylpropanoic acid,
3-[3-(4-chlorobenzyl)-6-(quinolin-2-ylmethoxy)indol-2-yl]-2,2-
dimethylpropanoic acid.
3-[N-(phenylsulfonyl)-3-(4-chlorobenzyl)-6-(quinolin-2-
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid,
3-[N-benzyl-3-(4-chlorobenzyl)-6-(quinolin-2-ylmethoxy)indol-2-yl]-
2,2-dimethylpropanoic acid,
3-[N-(4-chlorobenzyl)-3-(t-butylsulfonyl)-5-(quinolin-2-
ylmethoxy)indol-2-y1]-2,2-dimethylpropanoic acid,
3-[N-(4-chlorobenzyl)-3-(t-butylsulfinyl)-5-(quinolin-2-
ylmethoxy)indol-2-yl1]-2,2-dimethylpropanoic acid,
3-[N-allyl-3-(4-chlorobenzyl)-6-(quinolin-2-ylmethoxy)indol-2-yl]-
2,2-dimethylpropanoic acid,
3-[N-(n-propyl)-3-(4-chlorobenzyl)-6-(quinoline-2-ylmethoxy)indol-2-
y1]-2,2-dimethylpropanoic acid,
3-[N-ethyl-3-(4-chlorobenzyl)-6-(quinolin-2-ylmethoxy)indol-2-y1}-
2,2-dimethylpropanoic acid,
3-[N-(4-chlorobenzyl)-3-(4-t-butylbenzoyl)-5-(quinolin-2-yl-
methoxy)indol-2-y1}-2,2-dimethylpropanoic acid,
3-[N-(4-chlorobenzyl)-3-(4-chlorobenzoyl)-5-(quinolin-2-
ylmethoxy)indol-2-y1}-2,2-dimethylpropanoic acid,
3-[N-~(4-chlorobenzyl)-3~(1,1-dimethylethyl)-5-(quinolin-2-
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ylmethoxy)indol-2-y1]-2,2-dimethylpropanoic acid,
3-[N-(4-chlorobenzyl)-3-acetyl-5-(quinolin-2-ylmethoxy)indol-2-yl}-
2,2-dimethylpropanoic acid
3-[N-(4-chlorobenzyl)-3-cyclopropanecarbonyl-5-(quinolin-2-
ylmethoxy)indol-Z«yl]-2,2—dimethy1propanoic acid,
3-[N-(4-chlorobenzyl)-3-(3-cyclopentylpropanoyl)-5-(quinolin-2-
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid,
3-[N-(4-chlorobenzyl)-3-(3-methylbutanoyl)-5-(quinolin-2-y1-
methoxy)indol-2-y1]-2,2-dimethylpropanoic acid,
3-[N-(4-chlorobenzyl)-3-propanoyl-5-(quinolin-2-ylmethoxy)indol-2-
yl11-2,2-dimethylpropanoic acid,
3-[N-(4-chlorobenzyl)-3-(Z-methylpropanoyl)-5-(quinolin-2-
ylmethoxy)indol-2-yi]-2,2-dimethylpropanoic acid,
3-[N-(4-chlorobenzyl)-3-trimethylacetyl-5-(quinolin-2-
ylmethoxy)indol-2-y1]-2,2-dimethylpropanoic acid,
3-[N-(4-chlorobenzyl)-3-phenylacetyl-5-(quinolin-2-ylmethoxy)indol-
2-y1]-2,2-dimethylpropanoic acid, '
3-[N-(4-fluorobenzyl)-3-(3,3-dimethyl-1-0x0-1-butyl)-5-(quinolin-2-
ylmethoxy)indol-2-yl1]-2,2-dimethylpropanoic acid,
3-[N-(4-bromobenzyl)-3-(3,3-dimethyl-1-oxo-1-butyl)-5-(quinolin-2-
ylmethoxy)indol-2-y1]-2,2-dimethylpropanoic acid,
3-[N-(4-iodobenzyl)-3-(3,3-dimethyl-1-0x0-1-butyl)-5-(quinolin-2-
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid,
3-[N-(4-chlorobenzyl)-3-(1,1-dimethylbutyl)-5-(quinolin-2-
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid,
3-[N-(4-chlorobenzyl)-3-(1,1-dimethylpropyl)-5-(quinolin-2-
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid,
3-[N-(3-fluorobenzyl)-3-(1,1-dimethylethyl)-5-(quinolin-2-
ylmethoxy)indol-2-y1}-2,2-dimethylpropanoic acid,
3-[N-(4-chlorobenzyl)-3-(3-methylethyl)-5-(quinolin-2-
ylmethoxy)indol-2-y1]-2,2-dimethylpropanoic acid,
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3-[N-(4-chlorobenzyl)-3-cyclopropyl-5-(quinolin-2-ylmethoxy)indol-
2-y1}-2,2-dimethylpropanoic acid,
3-[N-(4-chlorobenzyl)-3-(1-methyl-1-cyclopropyl)-5-(quinolin-2-
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid,
3—[N-(4-chlorobenzyl)—3 -cyclopentyl-5-(quinolin-2-ylmethoxy)indol-2-
yl]-2,2-dimethylpropanoic acid,
3-[N-(4-chlorobenzyl)-3-cyclohexyl-5-(quinolin-2-ylmethoxy)indol-2-
y1]-2,2-dimethylpropanoic acid,

3-[N-(4-chlorobenzyl)-3-( alpha , alpha -dimethylbenzyl)-5-(quinolin-
2-ylmethoxy)indol-2-y1]-2,2-dimethylpropanoic acid,
3-[N-(4-chlorobenzyl)-3-(2-{4-chloro- alpha , alpha -dimethylbenzyl}-
5-(quinolin-2-ylmethoxy)indol-2-y1}-2,2-dimethylpropanoic acid,
3-[N-(4-chlorobenzyl)-3-(1-adamantyl)-5-(quinolin-2-
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid,
3-[N-(4-chlorobenzyl)-3-((1-adamantyl)methyl)-5-(quinolin-2-
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid,
3-[N-(1,1-dimethylethyl)-3-(4-chlorobenzyl)-6-(quinolin-2-
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid,
3-[N-(1,1-dimethylpropyl)-3-(4-chlorobenzyl)-6~(quinoline-2-
yimethoxy)indol-2-yl]-2,2-dimethylpropanoic acid,
3-[N-(4-chlorobenzyl)-3-(3,3-dimethyl-1-oxo-1-butyl)-5-(quinolin-2-
ylmethoxy)indol-2-yl]-2,2-diethylpropanoic acid,

methyl 3-[N-(4-chlorobenzyl)-3,6-bis(acetyl)-5-(quinolin-2-
ylmethoxy)indol-2-yl]-2,2 dimethyl propanoate or

methyl 3-[N-(4-chlorobenzyl)-3,6-bis(cyclopropanecarbonyl)-5-
(quinolin-2-ylmethoxy)indol-2-y1]-2,2~dimethyl propanoate. See EP
419049 B1, incorporated herein by reference.

The term "alkyl" refers to a monovalent group derived from a straight

or branched chain saturated hydrocarbon by the removal of a single hydrogen

30 atom. Alkyl groups are exemplified by methyl, ethyl, n- and iso-propyl, n-,

sec-, iso- and tert-butyl, and the like. The term "hydroxyalkyl" represents an
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alkyl group, as defined above, substituted by one to three hydroxyl groups
with the proviso that no more than one hydroxy group may be attached to a
single carbon atom of the alkyl group. The term "alkylamino" refers to a
group having the structure -NHR' wherein R' is alkyl, as previously defined,
examples of alkylarnino include methylamino, ethylarnino, iso-propylamino
and the like. The term "alkylarninocarbonyl" refers to an alkylamino group, as
previously defined, attached to the parent molecular moiety through a
carbonyl group. Examples of alkylarninocarbonyl include methylamino-
carbonyl, ethylaminocarbonyl, iso-propylaminocarbonyl and the like. The
term "alkylthio" refers to an alkyl group, as defined above, attached to the
parent molecular moiety through a sulfur atom and includes such examples as
methylthio, ethylthio, propylthio, n-, sec- and tert-butylthio and the like. The
term "alkanoyl" represents an alkyl group, as defined above, attached to the
parent molecular moiety through a carbonyl group. Alkanoyl groups are
exemplified by formyl, acetyl, propionyl, butanoyl and the like. The term
"alkanoylamino" refers to an alkanoyl group, as previously defined, attached
to the parent molecular moiety through a nitrogen atom. Examples of
alkanoylamino include formamido, acetamido, and the like. The term "N-
alkanoyl-N-alkylamino" refers to an alkanoyl group, as previously defined,
attached to the parent molecular moiety through an aminoalkyl group.
Examples of N-alkanoyl-N-alkylamino include N-methylformamido, N-
methyl-acetamido, and the like. The terms "alkoxy" or "alkoxyl" denote an
alkyl group, as defined above, attached to the parent molecular moiety through
an oxygen atom. Representative alkoxy groups include methoxyl, ethoxyl,
propoxyl, butoxyl, and the like. The term "alkoxyalkoxyl" refers to an alkyl
group, as defined above, attached through an oxygen to an alkyl group, as
defined above, attached in turn through an oxygen to the parent molecular
moiety. Examples of alkoxyalkoxyl include methoxymethoxyl,
methoxyethyoxyl, ethoxyethoxyl and the like. The term "alkoxyalkyl" refers
to an alkoxy group, as defined above, attached through an alkylene group to

the parent molecular moiety. The term "alkoxycarbonyl" represents an ester
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group; i.e., an alkoxy group, attached to the parent molecular moiety through a
carbonyl group such as methoxycarbonyl, ethoxycarbonyl, and the like. The
term "alkenyl" denotes a monovalent group derived from a hydrocarbon
containing at least one carbon-carbon double bond by the removal of a single
hydrogen atom. Alkenyl groups include, for example, ethenyl, propenyl,
butenyl, 1-methyl-2-buten-1-yl and the like. The term "alkylene" denotes a
divalent group derived from a straight or branched chain saturated
hydrocarbon by the removal of two hydrogen atoms, for example methylene,
1,2-ethylene, 1,1-ethylene, 1,3-propylene, 2,2-dimethylpropylene, and the like.
The term "alkenylene" denotes a divalent group derived from a straight or
branched chain hydrocarbon containing at least one carbon-carbon double
bond. Examples of alkenylene include -CH=CH-, -CH, CH=CH-, -
C(CH;)=CH-, -CH, CH=CHCH; -, and the like. The term "cycloalkylene"
refers to a divalent group derived from a saturated carbocyclic hydrocarbon by
the removal of two hydrogen atoms, for example cyclopentylene,
cyclohexylene, and the like. The term "cycloalkyl" denotes a monovalent
group derived from a monocyclic or bicyclic saturated carbocyclic ring
compound by the removal of a single hydrogen atom. Examples include
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, bicyclo[2.2.1]heptanyl, and
bicyclo[2.2.2]octanyl. The term "alkynylene" refers to a divalent group
derived by the removal of two hydrogen atoms from a straight or branched
chain acyclic hydrocarbon group containing a carbon-carbon triple bond.
Examples of alkynylene include -CH =CH-, -CH=CH-CH, -, -CH=CH-
CH(CH3)-, and the like. The term "carbocyclic aryl" denotes a monovalent
carbocyclic ring group derived by the removal of a single hydrogen atom from
a monocyclic or bicyclic fused or non-fused ring system obeying the "4n+2 p
electron" or Huckel aromaticity rule. Examples of carbocyclic aryl groups
include phenyl, 1- and 2-naphthyl, biphenylyl, fluorenyl, and the like. The
term "(carbocyclic aryl)alkyl" refers to a carbocyclic aryl ring group as
defined above, attached to the parent molecular moiety through an alkylene

group. Representative (carbocyclic aryl)alkyl groups include phenylmethyl,
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phenylethyl, phenylpropyl, 1-naphthylmethyl, and the like. The term
"carbocyclicarylalkoxy" refers to a carbocyclicaryl alkyl group, as defined
above, attached to the parent molecular moiety through an oxygen atom. The
term "carbocyclic aryloxyalkyl" refers to a carbocyclic aryl group, as defined
above, attached to the parent molecular moiety through an oxygen atom and
thence through an alkylene group. Such groups are exemplified by
phenoxymethyl, 1- and 2-naphthyloxymethyl, phenoxyethyl and the like. The
term "(carbocyclic aryl)alkoxyalkyl" denotes a carbocyclic aryl group as
defined above, attached to the parent molecular moiety through an alkoxyalkyl
group. Representative (carbocyclic aryl)alkoxyalkyl groups include
phenylmethoxymethyl, phenylethoxymethyl, 1- and 2-naphthylmethoxyethyl,
and the like. "Carbocyclic arylthioalkyl" represents a carbocyclic aryl group
as defined above, attached to the parent molecular moeity through a sulfur
atom and thence through an alklyene group and are typified by
phenylthiomethyl, 1- and 2-naphthylthioethyl and the like. The term
"dialkylamino" refers to a group having the structure -NR'R" wherein R' and
R" are independently selected from alkyl, as previously defined. Additionally,
R'and R" taken together may optionally be -(CHy)y -- where kk is an integer
of from 2 to 6. Examples of dialkylamino include, dimethylamino,
diethylaminocarbonyl, methylethylamino, piperidino, and the like. The term
“halo or halogen” denotes fluorine, chlorine, bromine or iodine. The term
"haloalkyl" denotes an alkyl group, as defined above, having one, two, or three
halogen atoms attached thereto and is exemplified by such groups as
chloromethyl, bromoethyl, trifluoromethyl, and the like. The term
"hydroxyalkyl" represents an alkyl group, as defined above, substituted by one
to three hydroxyl groups with the proviso that no more than one hydroxy
group may be attached to a single carbon atom of the alkyl group. The term
"phenoxy" refers to a pheny! group attached to the parent molecular moiety
through an oxygen atom. The term "phenylthio” refers to a phenyl group
attached to the parent molecular moiety through a sulfur atom. The term

"pyridyloxy" refers to a pyridyl group attached to the parent molecular moiety
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through an oxygen atom. The terms "heteroaryl" or "heterocyclic aryl" as
used herein refers to substituted or unsubstituted 5- or 6-membered ring
aromatic groups containing one oxygen atom, one, two, three, or four nitrogen
atoms, one nitrogen and one sulfur atom, or one nitrogen and one oxygen
atom. The term heteroaryl also includes bi-or tricyclic groups in which the
aromatic heterocyclic ring is fused to one or two benzene rings. Representative
heteroaryl groups are pyridyl, thienyl, indolyl, pyrazinyl, isoquinolyl, pyrrolyl,
pyrimidyl, benzothienyl, furyl, benzo[b]furyl, imidazolyl, thiazolyl,
carbazolyl, and the like. The term "heteroarylalkyl" denotes a heteroaryl
group, as defined above, attached to the parent molecular moiety through an
alkylene group. The term "heteroaryloxy" denotes a heteroaryl group, as
defined above, attached to the parent molecular moiety through an oxygen
atom. The term "heteroarylalkoxy" denotes a heteroarylalkyl group, as
defined above, attached to the parent molecular moiety through an oxygen

atom.

NUCLEIC ACID THERAPEUTIC AGENTS

In another embodiment, a nucleic acid of the invention; a nucleic acid
complementary to a nucleic acid of the invention; or a portion of such a
nucleic acid (e.g., an oligonucleotide as described below); or a nucleic acid
encoding a member of the leukotriene pathway (e.g., 5-LO), can be used in
“antisense” therapy, in which a nucleic acid (e.g., an oligonucleotide) which
specifically hybridizes to the mRNA and/or genomic DNA of a nucleic acid is
administered or generated in sifu. The antisense nucleic acid that specifically
hybridizés to the mRNA and/or DNA inhibits expression of the polypeptide
encoded by that mRNA and/or DNA, e.g., by inhibiting translation and/or
transcription. Binding of the antisense nucleic acid can be by conventional
base pair complementarity, or, for example, in the case of binding to DNA
duplexes, through specific interaction in the major groove of the double helix.

An antisense construct can be delivered, for example, as an expression

plasmid as described above. When the plasmid is transcribed in the cell, it .
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produces RNA that is complementary to a portion of the mRNA and/or DNA
that encodes the polypeptide for the member of the leukotriene pathway (e.g.,
FLAP or 5-1.O). Alternatively, the antisense construct can be an
oligonucleotide probe that is generated ex vivo and introduced into cells; it
then inhibits expression by hybridizing with the mRNA and/or genomic DNA
of the polypeptide. In one embodiment, the oligonucleotide probes are
modified oligonucleotides that are resistant to endogenous nucleases, e.g.,
exonucleases and/or endonucleases, thereby rendering them stable in vivo.
Exemplary nucleic acid molecules for use as antisense oligonucleotides are
phosphoramidate, phosphothioate and methylphosphonate analogs of DNA
(see also U.S. Pat. Nos. 5,176,996, 5,264,564 and 5,256,775). Additionally,
general approaches to constructing oligomers useful in antisense therapy are
also described, for example, by Van der Krol et al. (Biotechnigues 6:958-976
(1988)); and Stein et al. (Cance;; Res. 48:2659-2668 (1988)). With respect to
antisense DNA, oligodeoxyribonucleotides derived from the translation
initiation site are preferred.

To perform antisense therapy, oligonucleotides (mRNA, cDNA or
DNA) are designed that are complementary to mRNA encoding the
polypeptide. The antisense oligonucleotides bind to mRNA transcripts and
prevent translation. Absolute complementarity, although preferred, is not
required. A sequence “complementary” to a portion of an RNA, as referred to
herein, indicates that a sequence has sufficient complementarity to be able to
hybridize with the RNA, forming a stable duplex; in the case of double-
stranded antisense nucleic acids, a single strand of the duplex DNA may thus
be tested, or triplex formation may be assayed. The ability to hybridize will
depend on both the degree of complementarity and the length of the antisense
nucleic acid, as described in detail above. Generally, the longer the
hybridizing nucleic acid, the more base mismatches with an RNA it may
contain and still form a stable duplex (or triplex, as the case may be). One
skilled in the art can ascertain a tolerable degree of mismatch by use of

standard procedures.



WO 2004/035741 PCT/US2003/032556

10

15

20

25

30

-55-

The oligonucleotides used in antisense therapy can be DNA, RNA, or
chimeric mixtures or derivatives or modified versions thereof, single-stranded
or double-stranded. The oligonucleotides can be modified at the base moiety,
sugar moiety, or phosphate backbone, for example, to improve stability of the
molecule, hybridization, etc. The oligonucleotides can include other appended
groups such as peptides (e.g. for targeting host cell receptors in vivo), or
agents facilitating transport across the cell membrane (see, e.g., Letsinger et
al., Proc. Natl. Acad. Sci. USA 86:6553-6556 (1989); Lemaitre et al., Proc.
Natl. Acad. Sci. USA 84:648-652 (1987); PCT International Publication No.
WO 88/09810) or the blood-brain barrier (see, e.g., PCT International
Publication No. WO 89/10134), or hybridization-triggered cleavage agents
(see, e.g., Krol et al., BioTechniques 6:958-976 (1988)) or intercalating agents.
(See, e.g., Zon, Pharm.Res. 5: 539-549 (1988)). To this end, the
oligonucleotide may be conjugated to another molecule (e.g., a peptide,
hybridization triggered cross-linking agent, transport agent, hybridization-
triggered cleavage agent).

The antisense molecules are delivered to cells that express the member
of the leukotriene pathway in vivo. A number of methods can be used for
delivering antisense DNA or RNA to cells; e.g., antisense molecules can be
injected directly into the tissue site, or modified antisense molecules, designed
to target the desired cells (e.g., antisense linked to peptides or antibodies that
specifically bind receptors or antigens expressed on the target cell surface) can
be administered systematically. - Alternatively, in a preferred embodiment, a
recombinant DNA construct is utilized in which the antisense oligonucleotide
is placed under the control of a strong promoter (e.g., pol IIl or pol II). The use
of such a construct to transfect target cells in the patient results in the
transcription of sufficient amounts of single stranded RNAs that will form
complementary base pairs with the endogenous transcripts and thereby prevent
translation of the mRNA. For example, a vector can be introduced in vivo
such that it is taken up by a cell and directs the transcription of an antisense

RNA. Such a vector can remain episomal or become chromosomally
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integrated, as long as it can be transcribed to produce the desired antisense
RNA. Such vectors can be constructed by recombinant DNA technology
methods standard in the art and described above. For example, a plasmid,
cosmid, YAC or viral vector can be used to prepare the recombinant DNA
construct that can be introduced directly into the tissue site. Alternatively,
viral vectors can be used which selectively infect the desired tissué, in which
case administration may be accomplished by another route (e.g., systemically).

In another embodiment of the invention, small double-stranded
interfering RNA (RNA interference (RNA1)) can be used. RNAI is a post-
transcription process, in which double-stranded RNA is introduced, and
sequence-specific gene silencing results, though catalytic degradation of the
targeted mRNA. See, e.g., Elbashir, S.M. et al., Nature 411:494-498 (2001);
Lee, N.S., Nature Biotech. 19:500-505 (2002); Lee, S-K. et al., Nature
Medicine 8(7):681-686 (2002); the entire teachings of these references are
incorporated herein by reference.

Endogenous expression of a member of the leukotriene pathway (e.g.,
FLAP, 5-LO) can also be reduced by inactivating or “knocking out” the gene
or its promoter using targeted homologous recombination (e.g., see Smithies et
al., Nature 317:230-234 (1985); Thomas & Capecchi, Cell 51:503-512 (1987);
Thompson et al., Cell 5:313-321 (1989)). For example, an altered, non-
functional gene of a member of the leukotriene pathway (or a completely
unrelated DNA sequence) flanked by DNA homologous to the endogenous
gene (either the coding regions or regulatory regions of the gene) can be used,
with or without a selectable marker and/or a negative selectable marker, to
transfect cells that express the gene in vivo. Insertion of the DNA construct,
via targeted homologous recombination, results in inactivation of the gene.
The recombinant DNA constructs can be directly administered or targeted to
the required site in vivo using appropriate vectors, as described above.
Alternatively, expression of non-altered genes can be increased using a similar
method: targeted homologous recombination can be used to insert a DNA

construct comprising a non-altered functional gene, or the complement
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thereof, or a portion thereof, in place of an gene in the cell, as described
above. In another embodiment, targeted homologous recombination can be
used to insert a DNA construct comprising a nucleic acid that encodes a
polypeptide variant that differs from that present in the cell.

Alternatively, endogenous expression of a member of the leukotriene
pathway can be reduced by targeting deoxyribonucleotide sequences
complementary to the regulatory region of the member of the leukotriene
pathway (i.e., the promoter and/or enhancers) to form triple helical structures
that prevent transcription of the gene in target cells in the body. (See
generally, Helene, C., Anticancer Drug Des., 6(6):569-84 (1991); Helene, C.
etal., Ann. N.Y. Acad. Sci. 660:27-36 (1992); and Maher, L. J., Bioassays
14(12):807-15 (1992)). Likewise, the antisense constructs described herein,
by antagonizing the normal biological activity of one of the members of the
leukotriene pathway, can be used in the manipulation of tissue, e.g., tissue
differentiation, both in vivo and for ex vivo tissue cultures. Furthermore, the
anti-sense techniques (e.g., microinjection of antisense molecules, or
transfection with plasmids whose transcripts are anti-sense with regard to a
nucleic acid RNA or nucleic acid sequence) can be used to investigate the role
of one or more members of the leukotriene pathway in the development of
disease-related conditions. Such techniques can be utilized in cell culture, but
can also be used in the creation of transgenic animals.

The therapeutic agents as described herein can be delivered in a
composition, as described above, or by themselves. They can be administered
systemically, or can be targeted to a particular tissue. The therapeutic agents
can be produced by a variety of means, including chemical synthesis;
recombinant production; in vivo production (e.g., a transgenic animal, such as
U.S. Pat. No. 4,873,316 to Meade et al.), for example, and can be isolated
using standard means such as those described herein. In addition, a
combination of any of the above methods of treatment (e.g., administration of
non-altered polypeptide in conjuhction with antisense therapy targeting altered

mRNA for a member of the Jeukotriene pathway; administration of a first
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splicing variant in conjunction with antisense therapy targeting a second
splicing variant) can also be used.

The invention additionally pertains to use of such therapeutic agents,
as described herein, for the manufacture of a medicament for the treatment of

MI, ACS, and/or atherosclerosis, e.g., using the methods described herein.

MONITORING PROGRESS OF TREATMENT

The current invention also pertains to methods of monitoring the
response of an individual, such as an individual in one of the target
populations described above, to treatment with a leukotriene synthesis
inhibitor. Because the level of inflammatory markers can be elevated in
individuals who are in the target populations described above, an assessment
of the level of inflammatory markers of the individual both before, and during,
treatment with the leukotriene synthesis inhibitor will indicate whether the
treatment has successfully decreased production of leukotrienes in the arterial
vessel wall or in bone-marrow derived inflammatory cells.

For example, in one embodiment of the invention, an individual who is
amember of a target population of individuals at risk for MI or ACS (e.g., an
individual in a target population described above, such as an individual at-risk
due to a FLAP MI-haplotype) can be assessed for response to treatment with a
leukotriene synthesis inhibitor, by examining leukotriene levels in the
individual. Serum, plasma or urinary leukotrienes (e.g., leukotriene E4,
cysteinyl leukotﬁene 1), or ex vivo production of leukotrienes (e.g., in blood
samples stimulated with a calcium ionophore to produce leukotrienes) can be
measured before, and during or after treatment with the leukotriene synthesis
inhibitor. The leukotriene level before treatment is compared with the
leukotriene level during or after treatment. The efficacy of treatment is
indicated by a decrease in leukotriene production: a level of leukotriene
during or after treatment that is significantly lower than the level of
leukotriene before treatment, is indicative of efficacy. A level that is lower

during or after treatment can be shown, for example, by decreased serum or
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urinary leukotrienes, or decreased ex vivo production of leukotrienes. A level
that is “significantly lower”, as used herein, is a level that is less than the
amount that is typically found in control individual(s), or is less in a
comparison of disease risk in a population associated with the other bands of
measurement (e.g., the mean or median, the highest quartile or the highest
quintile) compared to lower bands of measurement (e.g., the mean or median,

the other quartiles; the other quintiles).

In another embodiment of the invention, an individual who is a
member of a target population of individuals at risk for MI or ACS (e.g., an
individual in a target population described above, such as an individual at-risk
due to elevated C-reactive protein) can be assessed for response to treatment
with a leukotriene synthesis inhibitor, by examining levels of inflammatory
markers in the individual. For example, levels of an inflammatory marker in
an appropriate test sample (e.g., serum, plasma or urine) can be measured
before, and during or after treatment with the leukotriene synthesis inhibitor.
The level of the inflammatory marker before treatment is compared with the
level of the inflammatory marker during or after treatment. The efficacy of
treatment is indicated by a decrease in the level of the inflammatory marker,
that is, a level of the inflammatory marker during or after treatment that is
significantly lower (e.g., significantly lower), than the level of inflammatory
marker before treatment, is indicative of efficacy. Representative
inflammatory markers include: C-reactive protein (CRP), serum amyloid A,
fibrinogen, a leukotriene, a leukotriene metabolite (e.g., cysteinyl leukotriene
1), interleukin-6, tissue necrosis factor-alpha, soluble vascular cell adhesion
molecules (sVCAM), soluble intervascular adhesion molecules (sICAM), E-
selectin, matrix metalloprotease type-1, matrix metalloprotease type-2, matrix
metalloprotease type-3, and matrix metalloprotease type-9. In a preferred

embodiment, the marker is CRP.
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PHARMACEUTICAL COMPOSITIONS

The present invention also pertains to pharmaceutical compositions
comprising agents described herein, for example, an agent that is a leukotriene
synthesis inhibitor as described herein. For instance, a leukotriene synthesis
inhibitor can be formulated with a physiologically acceptable carrier or
excipient to prepare a pharmaceutical composition. The carrier and
composition can be sterile. The formulation should suit the mode of
administration.

Suitable pharmaceutically acceptable carriers include but are not
limited to water, salt solutions (e.g., NaCl), saline, buffered saline, alcohols,
glycerol, ethanol, gum arabic, vegetable oils, benzyl alcohols, polyethylene
glycols, gelatin, carbohydrates such as lactose, amylose or starch, dextrose,
magnesium stearate, talc, silicic acid, viscous paraffin, perfume oil, fatty acid
esters, hydroxymethylcellulose, polyvinyl pyrolidone, etc., as well as
combinations thereof. The pharmaceutical preparations can, if desired, be
mixed with auxiliary agents, e.g., lubricants, preservatives, stabilizers, wetting
agents, emulsifiers, salts for influencing osmotic pressure, buffers, coloring,
flavoring and/or aromatic substances and the like which do not deleteriously
react with the active agents.

The composition, if desired, can also contain minor amounts of wetting
or emulsifying agents, or pH buffering agents. The composition can be a
liquid solution, suspension, emulsion, tablet, pill, capsule, sustained release
formulation, or powder. The composition can be formulated as a suppository,
with traditional binders and carriers such as triglycerides. Oral formulation
can include standard carriers such as pharmaceutical grades of mannitol,
lactose, starch, magnesium stearate, polyvinyl pyrollidone, sodium saccharine,
cellulose, magnesium carbonate, etc.

Methods of introduction of these compositions include, but are not
limited to, intradermal, intramuscular, intraperitoneal, intraocular, intravenous,

subcutaneous, topical, oral and intranasal. Other suitable methods of
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introduction can also include gene therapy (as described below), rechargeable
or biodegradable devices, particle acceleration devices (“gene guns™) and slow
release polymeric devices. The pharmaceutical compositions of this invention
can also be administered as part of a combinatorial therapy with other agents.

The composition can be formulated in accordance with the routine
procedures as a pharmaceutical composition adapted for administration to
human beings. For example, compositions for intravenous administration
typically are solutions in sterile isotonic aqueous buffer. Where necessary, the
composition may also include a solubilizing agent and a local anesthetic to
ease pain at the site of the injection. Generally, the ingredients are supplied
either separately or mixed together in unit dosage form, for example, as a dry
lyophilized powder or water free concentrate in a hermetically sealed
container such as an ampule or sachette indicating the quantity of active agent.
Where the composition is to be administered by infusion, it can be dispensed
with an infusion bottle containing sterile pharmaceutical grade water, saline or
dextrose/water. Where the composition is administered by injection, an
ampule of sterile water for injection or saline can be provided so that the
ingredients may be mixed prior to administration.

For topical application, nonsprayable forms, viscous to semi-solid or
solid forms comprising a carrier compatible with topical application and
having a dynamic viscosity preferably greater than water, can be employed.
Suitable formulations include but are not limited to solutions, suspensions,
emulsions, creams, ointments, powders, enemas, lotions, sols, liniments,
salves, aerosols, etc., which are, if desired, sterilized or mixed with auxiliary
agents, e.g., preservatives, stabilizers, wetting agents, buffers or salts for
influencing osmotic pressure, etc. The agent may be incorporated into a
cosmetic formulation. For topical application, also suitable are sprayable
aerosol preparations wherein the active ingredient, preferably in combination
with a solid or liquid inert carrier material, is packaged in a squeeze bottle or
in admixture with a pressurized volatile, normally gaseous propellant, e.g.,

pressurized air.
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Agents described herein can be formulated as neutral or salt forms.
Pharmaceutically acceptable salts include those formed with free amino
groups such as those derived from hydrochloric, phosphoric, acetic, oxalic,
tartaric acids, etc., and those formed with free carboxyl groups such as those
derived from sodium, potassium, ammonium, calcium, ferric hydroxides,
isopropylamine, triethylamine, 2-ethylamino ethanol, histidine, procaine, etc.

The agents are administered in a therapeutically effective amount. The
amount of agents which will be therapeutically effective in the treatment of a |
particular disorder or condition will depend on the nature of the disorder or
condition, and can be determined by standard clinical techniques. In addition,
in vitro or in vivo assays may optionally be employed to help identify optimal
dosage ranges. The precise dose to be employed in the formulation will also
depend on the route of administration, and the seriousness of the symptoms,
and should be decided according to the judgment of a practitioner and each
patient’s circumstances. Effective doses may be extrapolated from dose-
response curves derived from in vitro or animal model test systems.

The invention also provides a pharmaceutical pack or kit comprising
one or more containers filled with one or more of the ingredients of the
pharmaceutical compositions of the invention. Optionally associated with
such container(s) can be a notice in the form prescribed by a governmental
agency regulating the manufacture, use or sale of pharmaceuticals or
biological products, which notice reflects approval by the agency of
manufacture, use of sale for human administration. The pack or kit can be
labeled with information regarding mode of administration, sequence of drug
administration (e.g., separately, sequentially or concurrently), or the like. The
pack or kit may also include means for reminding the patient to take the
therapy. The pack or kit can be a single unit dosage of the combination
therapy or it can be a plurality of unit dosages. In particular, the agents can be
separated, mixed together in any combination, present in a single vial or tablet.
Agents assembled in a blister pack or other dispensing means is preferred. For

the purpose of this invention, unit dosage is intended to mean a dosage that is
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dependent on the individual pharmacodynamics of each agent and

administered in FDA approved dosages in standard time courses.

NUCLEIC ACIDS OF THE INVENTION
FLAP Nucleic Acids, Portions and Variants

In addition, the invention pertains to isolated nucleic acid molecules
comprising a human FLAP nucleic acid. The term, “FLAP nucleic acid,” as
used herein, refers to an isolated nucleic acid molecule encoding FLAP
polypeptide. The FLAP nucleic acid molecules of the present invention can
be RNA, for example, mRNA, or DNA, such as cDNA and genomic DNA.
DNA molecules can be double-stranded or single-stranded; single stranded
RNA or DNA can be either the coding, or sense strand or the non-coding, or
antisense strand. The nucleic acid molecule can include all or a portion of the
coding sequence of the gene or nucleic acid and can further comprise
additional non-coding sequences such as introns and non-coding 3’ and 5'
sequences (including regulatory sequences, for example, as well as promoters,
transcription enhancement elements, splice donor/acceptor sites, efc.).

For example, a FLAP nucleic acid can consist of SEQ ID NOs: 1 or 3
or the complement thereof, or to a portion or fragment of such an isolated
nucleic acid molecule (e.g., cDNA or the nucleic acid) that encodes FLAP
polypeptide (e.g., a polypeptide such as SEQ ID NO: 2). In a preferred
embodiment, the isolated nucleic acid molecule comprises a nucleic acid
molecule selected from the group consisting of SEQ ID NOs: 1 or 3, or their
complement thereof.

Additionally, the nucleic acid molecules of the invention can be fused
to a marker sequence, for example, a sequence that encodes a polypeptide to
assist in isolation or purification of the polypeptide. Such sequences include,
but are not limited to, those that encode a glutathione-S-transferase (GST)
fusion protein and those that encode a hemagglutinin A (HA) polypeptide

marker from influenza.
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An “isolated” mucleic acid molecule, as used herein, is one that is
separated from nucleic acids that normally flank the gene or nucleic acid
sequence (as in genomic sequences) and/or has been completely or partially
purified from other transcribed sequences (e.g., as in an RNA library). For
example, an isolated nucleic acid of the invention may be substantially
isolated with respect to the complex cellular milieu in which it naturally
occurs, or culture medium when produced by recombinant techniques, or
chemical precursors or other chemicals when chemically synthesized. In some
instances, the isolated material will form part of a composition (for example, a
crude extract containing other substances), buffer system or reagent mix. In
other circumstances, the material may be purified to essential homogeneity,
for example as determined by PAGE or column chromatography such as
HPLC. In certain embodiments, an isolated nucleic acid molecule comprises
at least about 50, 80 or 90% (on a molar basis) of all macromolecular species
present. With regard to genomic DNA, the term “isolated” also can refer to
nucleic acid molecules that are separated from the chromosome with which
the genomic DNA is naturally associated. For example, the isolated nucleic
acid molecule can contain less than about 5 kb, including but not limited to 4
kb, 3 kb, 2 kb, 1 kb, 0.5 kb or 0.1 kb of nucleotides which flank the nucleic
acid molecule in the genomic DNA of the cell from which the nucleic acid
molecule is derived.

The nucleic acid molecule can be fused to other coding or regulatory

sequences and still be considered isolated. Thus, recombinant DNA contained

in a vector is included in the definition of “isolated” as used herein. Also,
isolated nucleic acid molecules include recombinant DNA molecules in
heterologous host cells, as well as partially or substantially purified DNA
molecules in solution. “Isolated” nucleic acid molecules also encompass in
vivo and in vitro RNA transcripts of the DNA molecules of the present
invention. An isolated nucleic acid molecule or nucleic acid sequence can
include a nucleic acid molecule or nucleic acid sequence that is synthesized

chemically or by recombinant means. Therefore, recombinant DNA contained
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in a vector is included in the definition of “isolated” as used herein. Also,
isolated nucleotide sequences include recombinant DNA molecules in
heterologous organisms, as well as partially or substantially purified DNA

" molecules in solution. In vivo and in vitro RNA transcripts of the DNA
molecules of the present invention are also encompassed by “isolated”
nucleotide sequences. Such isolated nucleotide sequences are useful in the
manufacture of the encoded polypeptide, as probes for isolating homologous
sequences (e.g., from other mammalian species), for gene mapping (e.g., by in
situ hybridization with chromosomes), or for detecting expression of the

nucleic acid in tissue (e.g., human tissue), such as by Northern blot analysis.

The present invention also pertains to nucleic acid molecules which are
not necessarily found in nature but which encode a FLAP polypeptide (e.g., a
polypeptide having an amino acid sequence comprising an amino acid
sequence of SEQ ID NOs: 2), or another splicing variant of a FLAP
polypeptide or polymorphic variant thereof. Thus, for example, DNA
molecules that comprise a sequence that is different from the naturally
occurring nucleic acid sequence but which, due to the degeneracy of the
genetic code, encode a FLAP polypeptide of the present invention are also
the subjects of this invention. Tﬁe invention also encompasses nucleotide
sequences encoding portions (fragments), or encoding variant polypeptides
such as analogues or derivatives of a FLAP polypeptide. Such variants can
be naturally occurring, such as in the case of allelic variation or single
nucleotide polymorphisms, or non-naturally-occurring, such as those induced
by various mutagens and mutagenic processes. Intended variations include,
but are not limited to, addition, deletion and substitution of one or more
nucleotides that can result in conservative or non-conservative amino acid
changes, including additions and deletions. Preferably the nucleotide (and/or
resultant amino acid) changes are silent or conserved; that is, they do not
alter the characteristics or activity of a FLAP polypeptide. In one preferred
embodiment, the nucleotide sequences are fragments that comprise one or

more polymorphic microsatellite markers. In another preferred embodiment,
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the nucleotide sequences are fragments that comprise one or more single
nucleotide polymorphisms in a FLAP nucleic acid (e.g., the single nucleotide
polymorphisms set forth in Table 3, below).

Other alterations of the nucleic acid molecules of the invention can
include, for example, labeling, methylation, internucleotide modifications such
as uncharged linkages (e.g., methyl phosphonates, phosphotriesters,
phosphoamidates, carbamates), charged linkages (e.g., phosphorothioates,
phosphorodithioates), pendent moieties (e.g., polypeptides), intercalators (e.g.,
acridine, psoralen), chelators, alkylators, and modified linkages (e.g., alpha
anomeric nucleic acids). Also included are synthetic molecules that mimic
nucleic acid molecules in the ability to bind to a designated sequence via
hydrogen bonding and other chemical interactions. Such molecules include,
for example, those in which peptide linkages substitute for phosphate linkages
in the backbone of the molecule.

The invention also pertains to nucleic acid molecules that hybridize
under high stringency hybridization conditions, such as for selective
hybridization, to a nucleic acid sequence described herein (e.g., nucleic acid
molecules which specifically hybridize to a nucleic acid sequence encoding
polypeptides described herein, and, optionally, have an activity of the
polypeptide). In one embodiment, the invention includes variants described
herein which hybridize under high stringency hybridization conditions (e.g.,
for selective hybridization) to a nucleic acid sequence comprising a nucleic
acid sequence selected from the group consisting of SEQ ID NOs: 1 or 3 or the
complement thereof. In another embodiment, the invention includes variants
described herein which hybridize under high stringency hybridization
conditions (e.g., for selective hybridization) to a nucleic acid sequence
encoding an amino acid sequence of SEQ ID NO: 2 or a polymorphic variant
thereof. In a preferred embodiment, the variant that hybridizes under high
stringency hybridizations has an activity of a FLAP.

Such nucleic acid molecules can be detected and/or isolated by specific

hybridization (e.g., under high stringency conditions). “Specific
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hybridization,” as used herein, refers to the ability of a first nucleic acid to
hybridize to a second nucleic acid in 2 manner such that the first nucleic acid
does not hybridize to any nucleic acid other than to the second nucleic acid
(e.g., when the first nucleic acid has a higher similarity to the second nucleic
acid than to any other nucleic acid in a sample wherein the hybridization is to
be performed). “Stringency conditions™ for hybridization is a term of art
which refers to the incubation and wash conditions, e.g., conditions of
temperature and buffer concentration, which permit hybridization of a
particular nucleic acid to a second nucleic acid; the first nucleic acid may be
perfectly (i.e., 100%) complementary to the second, or the first and second
may share some degree of complementarity that is less than perfect (e.g., 70%,
75%, 85%, 95%). For example, certain high stringency conditions can be used
which distinguish perfectly complementary nucleic acids from those of less
complementarity. “High stringency conditions”, “moderate stringency
conditions” and “low stringency conditions” for nucleic acid hybridizations
are explained on pages 2.10.1-2.10.16 and pages 6.3.1-6.3.6 in Current
Protocols in Molecular Biology (Ausubel, FM. et al., “Current Protocols in
Molecular Biology”, John Wiley & Sons, (1998), the entire teachings of which
are incorporated by reference herein). The exact conditions which determine
the stringency of hybridization depend not only on ionic strength (e.g., 0.2X
SSC, 0.1X SSC), temperature (e.g., room temperature, 42°C, 68°C) and the
concentration of destabilizing agents such as formamide or denaturing agents
such as SDS, but also on factors such as the length of the nucleic acid
sequence, base composition, percent mismatch between hybridizing sequences
and the frequency of occurrence of subsets of that sequence within other non-
identical sequences. Thus, equivalent conditions can be determined by
varying one or more of these parameters while maintaining a similar degree of
identity or similarity between the two nucleic acid molecules. Typically,
conditions are used such that sequences at least about 60%, at least about 70%,
at least about 80%, at least about 90% or at least about 95% or more identical

to each other remain hybridized to one another. By varying hybridization
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conditions from a level of stringency at which no hybridization occurs to a
level at which hybridization is first observed, conditions which will allow a
given sequence to hybridize (e.g., selectively) with the most similar sequences
in the sample can be determined.

Exemplary conditions are described in Krause, M.H. and S.A.
Aaronson, Methods in Enzymology 200: 546-556 (1991), and in, Ausubel, et
al., “Current Protocols in Molecular Biology”, John Wiley & Sons, (1998),
which describes the determination of washing conditions for moderate or low
stringency conditions. Washing is the step in which conditions are usually set
so as to determine a minimum level of complementarity of the hybrids.
Generally, starting from the lowest temperature at which only homologous
hybridization occurs, each °C by which the final wash temperature is reduced
(holding SSC concentration constant) allows an increase by 1% in the
maximum extent of mismatching among the sequences that hybridize.
Generally, doubling the concentration of SSC results in an increase in T, of -
17°C. Using these guidelines, the washing temperature can be determined
empirically for high, moderate or low stringency, depending on the level of
mismatch sought.

For example, a low stringency wash can comprise washing in a
solution containing 0.2X SSC/0.1% SDS for 10 minutes at room temperature;
a moderate stringency wash can comprise washing in a prewarmed solution
(42°C) solution containing 0.2X SSC/0.1% SDS for 15 minutes at 42°C; and a
high stringency wash can comprise washing in prewarmed (68°C) solution
containing 0.1X SSC/0.1%SDS for 15 minutes at 68°C. Furthermore, washes
can be performed repeatedly or sequentially to obtain a desired result as'
known in the art. Equivalent conditions can be determined by varying one or
more of the parameters given as an example, as known in the art, while
maintaining a similar degree of identity or similarity between the target
nucleic acid molecule and the primer or probe used.

The percent homology or identity of two nucleotide or amino acid

sequences can be determined by aligning the sequences for optimal
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comparison purposes (e.g., gaps can be introduced in the sequence of a first
sequence for optimal alignment). The nucleotides or amino acids at
corresponding positions are then compared, and the percent identity between
the two sequences is a function of the number of identical positions shared by
the sequences (i.e., % identity = # of identical positions/total # of positions x
100). When a position in one sequence is occupied by the same nucleotide or
amino acid residue as the corresponding position in the other sequence, then
the molecules are homologous at that position. As used herein, nucleic acid or
amino acid “homelogy” is equivalent to nucleic acid or amino acid “identity”.
In certain embodiments, the length of) a sequence aligned for comparison
purposes is at least 30%, for example, at least 40%, in certain embodiments at
least 60%, and in other embodiments at least 70%, 80%, 90% or 95% of the
length of the reference sequence. The actual comparison of the two sequences
can be accomplished by well-known methods, for example, using a
mathematical algorithm. A preferred, non-limiting example of such a
mathematical algorithm is described in Karlin ef al., Proc. Natl. Acad. Sci.
US4 90:5873-5877 (1993). Such an algorithm is incorporated into the
NBLAST and XBLAST programs (version 2.0) as described in Altschul ef al.,
Nucleic Acids Res. 25:389-3402 (1997). When utilizing BLAST and Gapped
BLAST programs, the default parameters of the respective programs (e.g.,
NBLAST) can be used. In one embodiment, parameters for sequence
comparison can be set at score=100, wordlength=12, or can be varied (e.g.,
W=5 or W=20).

Another preferred, non-limiting example of a mathematical algorithm
utilized for the comparison of sequences is the algorithm of Myers and Miller,
CABIOS 4(1): 11-17 (1988). Such an algorithm is incorporated into the
ALIGN program (version 2.0) which is part of the GCG sequence alignment
software package (Accelrys, Cambridge, UK). When utilizing the ALIGN
program for comparing amino acid sequences, a PAM120 weight residue
table, a gap length penalty of 12, and a gap penalty of 4 can be used.

Additional algorithms for sequence analysis are known in the art and include
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ADVANCE and ADAM as described in Torellis and Robotti, Comput. Appl.
Biosci. 10:3-5 (1994); and FASTA described in Pearson and Lipman, Proc.
Natl. Acad. Sci. US4 85:2444-8 (1988).

In another embodiment, the percent identity between two amino acid
sequences can be accomplished using the GAP program in the GCG software
package using either a BLOSUMG63 matrix or a PAM250 matrix, and a gap
weight of 12, 10, 8, 6, or 4 and a length weight of 2, 3, or 4. In yet another
embodiment, the percent identity between two nucleic acid sequences can be
accomplished using the GAP program in the GCG software package using a
gap weight of 50 and a length weight of 3. |

The present invention also provides isolated nucleic acid molecules
that contain a fragment or portion that hybridizes under highly stringent
conditions to a nucleic acid sequence comprising SEQ ID NO: 1 or 3 or the
complement of SEQ ID NO: 1 or 3, and also provides isolated nucleic acid
molecules that contain a fragment or portion that hybridizes under highly
stringent conditions to a nucleic acid sequence encoding an amino acid
sequence of the invention or polymorphic variant thereof. The nucleic acid
fragments of the invention are at least about 15, for example, at least about 18,
20, 23 or 25 nucleotides, and can be 30, 40, 50, 100, 200 or more nucleotides
in length. Longer fragments, for example, 30 or more nucleotides in length,
encoding antigenic polypeptides described herein are particularly useful, such

as for the generation of antibodies as described below.

Probes and Primers

In a related aspect, the nucleic acid fragments of the invention are used
as probes or primers in assays such as those described herein. “Probes” or
“primers” are oligonucleotides that hybridize in a base-specific manner to a
complementary strand of nucleic acid molecules. Such probes and primers
include polypeptide nucleic acids, as described in Nielsen et al.(Science
254:1497-1500 (1991)).
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A probe or primer comprises a region of nucleic acid that hybridizes to
at least about 15, for example about 20-25, and in certain embodiments about
40, 50 or 75, consecutive nucleotides of a nucleic acid of the invention, such
as a nucleic acid comprising a contiguous nucleic acid sequence of SEQ ID
NOs: 1 or 3 or the complement of SEQ ID Nos: 1 or 3, or a nucleic acid
sequence encoding an amino acid sequence of SEQ ID NO: 2 or polymorphic
variant thereof. In preferred embodiments, a probe or primer comprises 100 or
fewer nucleotides, in certain embodiments, from 6 to 50 nucleotides, for
example, from 12 to 30 nucleotides. In other embodiments, the probe or
primer is at least 70% identical to the contiguous nucleic acid sequence or to
the complement of the contiguous nucleotide sequence, for example, at least
80% identical, in certain embodiments at least 90% identical, and in other
embodiments at least 95% identical, or even capable of selectively hybridizing
to the contiguous nucleic acid sequence or to the complement of the
contiguous nucleotide sequence. Often, the probe or primer further comprises
a label, e.g., radioisotope, fluorescent compound, enzyme, or enzyme co-
factor.

The nucleic acid molecules of the invention such as those described
above can be identified and isolated using standard molecular biology
techniques and the sequence information provided herein. For example,
nucleic acid molecules can be amplified and isolated using the polymerase
chain reaction and synthetic oligonucleotide primers based on one or more of
SEQ ID NOs: 1 or 3, or the complement thereof, or designed based on
nucleotides based on sequences encoding one or more of the amino acid
sequences provided herein. See generally PCR Technology: Principles and
Applications for DNA Amplification (ed. H.A. Erlich, Freeman Press, NY, NY,
1992); PCR Protocols: A Guide to Methods and Applications (Eds. Innis et
al., Academic Press, San Diego, CA, 1990); Mattila et al., Nucl. Acids Res.
19:4967 (1991); Eckert et al., PCR Methods and Applications 1:17 (1991);
PCR (eds. McPherson et al., IRL Press, Oxford); and U.S. Patent 4,683,202.

The nucleic acid molecules can be amplified using cDNA, mRNA or genomic
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DNA as a template, cloned into an appropriate vector and characterized by
DNA sequence analysis.

Other suitable amplification methods include the ligase chain reaction
(LCR) (see Wu and Wallace, Genomics 4:560 (1989), Landegren et al.,
Science 241:1077 (1988), transcription amplification (Kwoh et al., Proc. Natl.
Acad. Sci. USA 86:1173 (1989)), and self-sustained sequence replication
(Guatelli ef al., Proc. Nat. Acad. Sci. USA 87:1874 (1990)) and nucleic acid
based sequence amplification (NASBA). The latter two amplification
methods involve isothermal reactions based on isothermal transcription, which
produce both single stranded RNA (ssRNA) and double stranded DNA
(dsDNA) as the amplification products in a ratio of about 30 or 100 to 1,
respectively.

The amplified DNA can be labeled, for example, radiolabeled, and
used as a probe for screening a cDNA library derived from human cells,
mRNA in zap express, ZIPLOX or other suitable vector. Corresponding
clones can be isolated, DNA can obtained following iz vivo excision, and the
cloned insert can be sequenced in either or both orientations by art reco gnized
methods to identify the correct reading frame encoding a polypeptide of the
appropriate molecular weight. For example, the direct analysis of the nucleic
acid molecules of the present invention can be accomplished using well-
known methods that are commercially available. See, for example, Sambrook
et al., Molecular Cloning, A Laboratory Manual (2nd Ed., CSHP, New York
1989); Zyskind et al., Recombinant DNA Laboratory Manual, (Acad. Press,
1988)). Using these or similar methods, the polypeptide and the DNA
encoding the polypeptide can be isolated, sequenced and further characterized.

Antisense nucleic acid molecules of the invention can be designed
using the nucleotide sequences of SEQ ID NOs: 1 or 3 and/or the complement
of one or more of SEQ ID NOs: 1 or 3 and/or a portion of one or more of SEQ
ID NOs: 1 or 3 or the complement of one or more of SEQ ID NOs: 1 or 3
and/or a sequence encoding the amino acid sequences of SEQ ID NOs: 2 or

encoding a portion of one or more of SEQ ID NOs: 1 or 3 or their
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complement. They can be constructed using chemical synthesis and
enzymatic ligation reactions using procedures known in the art. For example,
an antisense nucleic acid molecule (e.g., an antisense oligonucleotide) can be
chemically synthesized using naturally occurring nucleotides or variously
modified nucleotides designed to increase the biological stability of the
molecules or to increase the physical stability of the duplex formed between
the antisense and sense nucleic acids, e.g., phosphbrothioate derivatives and
acridine substituted nucleotides can be used. Alternatively, the antisense
nucleic acid molecule can be produced biologically using an expression vector
into which a nucleic acid molecule has been subcloned in an antisense
orientation (i.e., RNA transcribed from the inserted nucleic acid molecule will
be of an antisense orientation to a target nucleic acid of interest).

The nucleic acid sequénces can also be used to compare with
endogenous DNA sequences in patients to identify one or more of the
disorders related to FLAP, and as probes, such as to hybridize and discover
related DNA sequences or to subtract out known sequences from a sample.
The nucleic acid sequences can further be used to derive primers for genetic
fingerprinting, to raise anti-polypeptide antibodies using DNA immunization
techniques, and as an antigen to raise anti-DNA antibodies or elicit immune
responses. Portions or fragments of the nucleotide sequences identified herein
(and the corresponding complete gene sequences) can be used in numerous
ways as polynucleotide reagents. For example, these sequences can be used
to: (i) map their respective genes on a chromosome; and, thus, locate gene
regions or nucleic acid regions associated with genetic disease; (ii) identify an
individual from a minute biological sample (tissue typing); and (iii) aid in
forensic identification of a biological sample. Additionally, the nucleotide
sequences of the invention can be used to identify and express recombinant
polypeptides for analysis, characterization or therapeutic use, or as markers for
tissues in which the corresponding polypeptide is expressed, either
constitutively, during tissue differentiation, or in diseased states. The nucleic

acid sequences can additionally be used as reagents in the screening and/or
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diagnostic assays described herein, and can also be included as components of
kits (e.g., reagent kits) for use in the screening and/or diagnostic assays

described herein.

Vectors

Another aspect of the invention pertains to nucleic acid constructs
containing a nucleic acid molecule of SEQ ID NOs: 1 or 3 or the complement
thereof (or a portion thereof). Yet another aspect of the invention pertains to
nucleic acid constructs containing a nucleic acid molecule encoding an amino
acid of SEQ ID NO: 2 or polymorphic variant thereof. The constructs
comprise a vector (e.g., an expression vector) into which a sequence of the
invention has been inserted in a sense or antisense orientation. As used herein,
the term “vector” refers to a nucleic acid molecule capable of transporting
another nucleic acid to which it has been linked. One type of vector is a
“plasmid”, which refers to a circular double stranded DNA loop into which
additional DNA segments can be ligated. Another type of vector is a viral
vector, wherein additional DNA segments can be ligated into the viral
genome. Certain vectors are capable of autonomous replication in a host cell
into which they are introduced (e.g., bacterial vectors having a bacterial origin
of replication and episomal mammalian vectors). Other vectors (e.g., non-
episomal mammalian vectors) are integrated into the genome of a host cell
upon introduction into the host cell, and thereby are replicated along with the
host genome. Moreover, certain vectors, such as expression vectors, are
capable of directing the expression of genes or nucleic acids to which they are
operably linked. In general, expression vectors of utility in recombinant DNA
techniques are often in the form of plasmids. However, the invention is
intended to include such other forms of expression vectors, such as viral
vectors (e.g., replication defective retroviruses, adenoviruses and adeno-
associated viruses) that serve equivalent functions.

Preferred recombinant expression vectors of the invention comprise a

nucleic acid molecule of the invention in a form suitable for expression of the
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nucleic acid molecule in a host cell. This means that the recombinant
expression vectors include one or more regulatory sequences, selected on the
basis of the host cells to be used for expression, which is operably linked to
the nucleic acid sequence to be expressed. Within a recombinant expression
vector, “operably linked” or “operatively linked” is intended to mean that the
nucleic acid sequence of interest is linked to the regulatory sequence(s) in a
manner which allows for expression of the nucleic acid sequence (e.g., in an in
vitro transcription/translation system or in a host cell when the vector is
introduced into the host cell). The term “regulatory sequence” is intended to
include promoters, enhancers and other expression control elements (e.g.,
polyadenylation signals). Such regulatory sequences are described, for
example, in Goeddel, “Gene Expression Technology”, Methods in
Enzymology 185, Academic Press, San Diego, CA (1990). Regulatory
sequences include those which direct constitutive expression of a nucleic acid
sequence in many types of host cell and those which direct expression of the
nucleic acid sequence only in certain host cells (e.g., tissue-specific regulatory
sequences). It will be appreciated by those skilled in the art that the design of
the expression vector can depend on such factors as the choice of the host cell
to be transformed and the level of expression of polypeptide desired. The
expression vectors of the invention can be introduced into host cells to thereby
produce polypeptides, including fusion polypeptides, encoded by nucleic acid
molecules as described herein.

The recombinant expression vectors of the invention can be designed
for expression of a polypeptide of the invention in prokaryotic or eukaryotic
cells, e.g., bacterial cells such as E. coli, insect cells (using baculovirus
expression vectors), yeast cells or mammalian cells. Suitable host cells are
discussed further in Goeddel, supra. Alternatively, the recombinant
expression vector can be transcribed and translated in vitro, for example using
T7 promoter regulatory sequences and T7 polymerase.

Another aspect of the invention pertains to host cells into which a

recombinant expression vector of the invention has been introduced. The
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terms “host cell” and “recombinant host cell” are used interchangeably herein.
Tt is understood that such terms refer not only to the particular subject cell but
also to the progeny or potential progeny of such a cell. Because certain
modifications may occur in succeeding generations due to either mutation or
environmental influences, such progeny may not, in fact, be identical to the
parent cell, but are still included within the scope of the term as used herein.

A host cell can be any prokaryotic or eukaryotic cell. For example, a
nucleic acid molecule of the invention can be expressed in bacterial cells (e.g.,
E. coli), insect cells, yeast or mammalian cells (such as Chinese hamster ovary
cells (CHO) or COS cells). Other suitable host cells are known to those
skilled in the art.

Vector DNA can be introduced into prokaryotic or eukaryotic cells via
conventional transformation or transfection techniques. As used herein, the
terms “transformation” and “transfection” are intended to refer to a variety of
art-recognized techniques for introducing a foreign nucleic acid molecule
(e.g., DNA) into a host cell, including calcium phosphate or calcium chloride
co-precipitation, DEAE-dextran-mediated transfection, lipofection, or
electroporation. Suitable methods for transforming or transfecting host cells
can be found in Sambrook, et al. (supra), and other laboratory manuals.

For stable transfection of mammalian cells, it is known that, depending
upon the expression vector and transfection technique used, only a small
fraction of cells may integrate the féreign DNA into their genome. In order to
identify and select these integrants, a gene or nucleic acid that encodes a
selectable marker (e.g., for resistance to antibiotics) is generally introduced
into the host cells along with the gene or nucleic acid of interest. Preferred
selectable markers include those that confer resistance to drugs, such as G418,
hygromycin and methotrexate. Nucleic acid molecules encoding a selectable
marker can be introduced into a host cell on the same vector as the nucleic
acid molecule of the invention or can be introduced on a separate vector.

Cells stably transfected with the introduced nucleic acid molecule can be
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identified by drug selection (e.g., cells that have incorporated the selectable
marker gene or nucleic acid will survive, while the other cells die).

A host cell of the invention, such as a prokaryotic host cell or
eukaryotic host cell in culture can be used to produce (i.e., express) a
polypeptide of the invention. Accordingly, the invention further provides
methods for producing a polypeptide using the host cells of the invention. In
one embodiment, the method comprises culturing the host cell of invention
(into which a recombinant expression vector encoding a polypeptide of the
invention has been introduced) in a suitable medium such that the polypeptide
is produced. In another embodiment, the method further comprises isolating
the polypeptide from the medium or the host cell.

The host cells of the invention can also be used to produce nonhuman
transgenic animals. For example, in one embodiment, a host cell of the
invention is a fertilized oocyte or an embryonic stem cell into which a nucleic
acid molecule of the invention has been introduced (e.g., an exogenous FLAP
nucleic acid, or an exogenous nucleic acid encoding a FLAP polypeptide).
Such host cells can then be used to create non-human transgenic animals in
which exogenous nucleotide sequences have been introduced into the genome
or homologous recombinant animals in which endogenous nucleotide
sequences have been altered. Such animals are useful for studying the
function and/or activity of the nucleic acid sequence and polypeptide encoded
by the sequence and for identifying and/or evaluating modulators of their
activity. As used herein, a “transgenic animal” is a non-human animal,
preferably a mammal, more preferably a rodent such as a rat or mouse, in
which one or more of the cells of the animal include a transgene. Other
examples of transgenic animals include non-human primates, sheep, dogs,
cows, goats, chickens and amphibians. A transgene is exogenous DNA which
is integrated into the genome of a cell from which a transgenic animal
develops and which remains in the genome of the mature animal, thereby
directing the expression of an encoded gene product in one or more cell types

or tissues of the transgenic animal. As used herein, an “homologous
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recombinant animal” is a non-human animal, preferably a mammal, more
preferably a mouse, in which an endogenous gene has been altered by
homologous recombination between the endogenous gene and an exogenous
DNA molecule introduced into a cell of the animal, e.g., an embryonic cell of
the animal, prior to development of the animal.

Methods for generating transgenic animals via embryo manipulation
and microinjection, particularly animals such as mice, have become
conventional in the art and are described, for example, in U.S. Patent Nos.
4,736,866 and 4,870,009, U.S. Pat. No. 4,873,191 and in Hogan, Manipulating
the Mouse Embryo (Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y., 1986). Methods for constructing homologous recombination
vectors and homologous recombinant animals are described further in Bradley,
Current Opinion in BioTechnology 2:823-829 (1991) and in PCT Publication
Nos. WO 90/11354, WO 91/01140, WO 92/0968, and WO 93/04169. Clones
of the non-human transgenic animals described herein can also be produced
according to the methods described in Wilmut et al., Nature 385:810-813
(1997) and PCT Publication Nos. WO 97/07668 and WO 97/07669.

POLYPEPTIDES OF THE INVENTION

The present invention also pertains to isolated polypeptides encoded by
FLAP nucleic acids (“FLAP polypeptides™), and fragments and variants
thereof, as well as polypeptides encoded by nucleotide sequences described
herein (e.g., other splicing variants). The term “polypeptide” refers to a
polymer of amino acids, and not to a specific length; thus, peptides,
oligopeptides and proteins are included within the definition of a polypeptide.
As used herein, a polypeptide is said to be “isolated” or “purified” when it is
substantially free of cellular material when it is isolated from recombinant and
non-recombinant cells, or free of chemical precursors or other chemicals when
it is chemically synthesized. A polypeptide, however, can be joined to another
polypeptide with which it is not normally associated in a cell (e.g., in a “fusion

protein”) and still be “isolated” or “purified.”
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The polypeptides of the invention can be purified to homogeneity. It is
understood, however, that preparations in which the polypeptide is not purified
to homogeneity are useful. The critical feature is that the preparation allows
for the desired function of the polypeptide, even in the presence of
considerable amounts of other components. Thus, the invention encompasses
various degrees of purity. In one embodiment, the language “substantially
free of cellular material” includes preparations of the polypeptide having less
than about 30% (by dry weight) other proteins (i.e., contaminating protein),
less than about 20% other proteins, less than about 10% other proteins, or less
than about 5% other proteins.

When a polypeptide is recombinantly produced, it can also be
substantially free of culture medium, i.e., culture medium represents less than
about 20%, less than about 10%, or less than about 5% of the volume of the
polypeptide preparation. The language “substantially free of chemical
precursors or other chemicals™ includes preparations of the polypeptide in
which it is separated from chemical precursors or other chemicals that are
involved in its synthesis. In one embodiment, the language “substantially free
of chemical precursors or other chemicals” includes preparations of the
polypeptide having less than about 30% (by dry weight) chemical precursors
or other chemicals, less than about 20% chemical precursors or other
chemicals, less than about 10% chemical precursors or other chemicals, or less
than about 5% chemical precursors or other chemicals.

In one embodiment, a polypeptide of the invention comprises an amino
acid sequence encoded by a nucleic acid molecule comprising a nucleic acid
sequence selected from the group consisting of SEQ ID NO: 1 or 3, or the
complement of SEQ ID NO: 1 or 3, or portions thereof, or a portion or
polymorphic variant thereof. However, the polypeptides of the invention also
encompass fragment and sequence variants. Variants include a substantially
homologous polypeptide encoded by the same genetic locus in an organism,
i.e., an allelic variant, as well as other splicing variants. Variants also

encompass polypeptides derived from other genetic loci in an organism, but
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having substantial homology to a polypeptide encoded by a nucleic acid
molecule comprising a nucleic acid sequence selected from the group
consisting of SEQ ID NOs: 1 or 3 or their complement, or portions thereof, or
having substantial homology to a polypeptide encoded by a nucleic acid
molecule comprising a nucleic acid sequence selected from the group
consisting of nucleotide sequences encoding SEQ ID NO: 2 or polymorphic
variants thereof. Variants also include polypeptides substantially homologous
or identical to these polypeptides but derived from another organism, i.e., an
ortholog. Variants also include polypeptides that are substantially
homologous or identical to these polypeptides that are produced by chemical
synthesis. Variants also include polypeptides that are substantially
homologous or identical to these polypeptides that are produced by
recombinant methods.

As used herein, two polypeptides (or a region of the polypeptides) are
substantially homologous or identical when the amino acid sequences are at
least about 45-55%, in certain embodiments at least about 70-75%, and in
other embodiments at least about 80-85%, and in others greater than about
90% or more homologous or identical. A substantially homologous amino
acid sequence, according to the present invention, will be encoded by a nucleic
acid molecule hybridizing to SEQ ID NO: 1 or 3 or portion thereof, under
stringent conditions as more particularly described above, or will be encoded
by a nucleic acid molecule hybridizing to a nucleic acid sequence encoding
SEQ ID NO: 2 or a portion thereof or polymorphic variant thereof, under
stringent conditions as more particularly described thereof,

The invention also encompasses polypeptides having a lower degree of
identity but having sufficient similarity so as to perform one or more of the
same functions performed by a polypeptide encoded by a nucleic acid
molecule of the invention. Similarity is determined by conserved amino acid
substitution. Such substitutions are those that substitute a given amino acid in
a polypeptide by another amino acid of like characteristics. Conservative

substitutions are likely to be phenotypically silent. Typically seen as
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conservative substitutions are the replacements, one for another, among the
aliphatic amino acids Ala, Val, Leu and Ile; interchange of the hydroxyl
residues Ser and Thr, exchange of the acidic residues Asp and Glu,
substitution between the amide residues Asn and Gln, exchange of the basic
residues Lys and Arg and replacements among the aromatic residues Phe and
Tyr. Guidance concerning which amino acid changes are likely to be
phenotypically silent are found in Bowie et al., Science 247:1306-1310
(1990).

A variant polypeptide can differ in amino acid sequence by one or
more substitutions, deletions, insertions, inversions, fusions, and truncations or
a combination of any of these. Further, variant polypeptides can be fully
functional or can lack function in one or more activities. Fully functional
variants typically contain only conservative variation or variation in non-
critical residues or in non-critical regions. Functional variants can also contain
substitution of similar amino acids that result in no change or an insignificant
change in function. Alternatively, such substitutions may positively or
negatively affect function to some degree. Non-functional variants typically
contain one or more non-conservative amino acid substitutions, deletions,
insertions, inversions, or truncation or a substitution, insertion, inversion, or
deletion in a critical residue or critical region.

Amino acids that are essential for function can be identified by
methods known in the art, such as site-directed mutagenesis or alanine-
scanning mutagenesis (Cunningham et al., Science 244:1081-1085 (1989)).
The latter procedure introduces single alanine mutations at every residue in the
molecule. The resulting mutant molecules are then tested for biological
activity in vitro, or in vitro proliferative activity. Sites that are critical for
polypeptide activity can also be determined by structural analysis such as
crystallization, nuclear magnetic resonance or photoaffinity labeling (Smith et
al., J. Mol. Biol. 224:899-904 (1992); de Vos et al., Science 255:306-312
(1992)).
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“The invention also includes fragments of the polypeptides of the
invention. Fragments can be derived from a polypeptide encoded by a nucleic
acid molecule comprising SEQ ID NO: 1 or 3, or the complement of SEQ ID
NO: 1 or 3 (or other variants). However, the invention also encompasses
fragments of the variants of the polypeptides described herein. Asused
herein, a fragment comprises at least 6 contiguous amino acids. Useful
fragments include those that retain one or more of the biological activities of
the polypeptide as well as fragments that can be used as an immunogen to
generate polypeptide-specific antibodies.

Biologically active fragments (peptides which are, for example, 6, 9,
12, 15, 16, 20, 30, 35, 36, 37, 38, 39, 40, 50, 100 or more amino acids in
length) can comprise a domain, segment, or motif that has been identified by
analysis of the polypeptide sequence using well-known methods, e.g., signal
peptides, extracellular domains, one or more transmembrane segments or
loops, ligand binding regions, zinc finger domains, DNA binding domains,
acylation sites, glycosylation sites, or phosphorylation sites.

Fragments can be discrete (not fused to other amino acids or
polypeptides) or can be within a larger polypeptide. Further, several
fragments can be comprised within a single larger polypeptide. In one
embodiment a fragment designed for expression in a host can have
heterologous pre- and pro-polypeptide regions fused to the amino terminus of
the polypeptide fragment and an additional region fused to the carboxyl
terminus of the fragment.

The invention thus provides chimeric or fusion polypeptides. These
comprise a polypeptide of the invention operatively linked to a heterologous
protein or polypeptide having an amino acid sequence not substantially
homologous to the polypeptide. “‘Operatively linked” indicates that the
polypeptide and the heterologous protein are fused in-frame. The
heterologous protein can be fused to the N-terminus or C-terminus of the
polypeptide. In one embodiment the fusion polypeptide does not affect
function of the polypeptide per se. For example, the fusion polypeptide can be
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a GST-fusion polypeptide in which the polypeptide sequences are fused to the
C-terminus of the GST sequences. Other types of fusion polypeptides include,
but are not limited to, enzymatic fusion polypeptides, for example beta-
galactosidase fusions, yeast two-hybrid GAL fusions, poly-His fusions and Ig
fusions. Such fusion polypeptides, particularly poly-His fusions, can facilitate
the purification of recombinant polypeptide. In certain host cells (e.g.,
mammalian host cells), expression and/or secretion of a polypeptide can be
increased using a heterologous signal sequence. Therefore, in another
embodiment, the fusion polypeptide contains a heterologous signal sequence
at its N-terminus.

EP-A-O 464 533 discloses fusion proteins comprising various portions
of immunoglobulin constant regions. The Fc is useful in therapy and
diagnosis and thus results, for example, in improved pharmacokinetic
properties (EP-A 0232 262). In drug discovery, for example, human proteins
have been fused with Fc portions for the purpose of high-throughput screening
assays to identify antagonists. Bennett et al., Journal of Molecular
Recognition, 8:52-58 (1995) and Johanson ef al., The Journal of Biological
Chemz'sﬁy, 270,16:9459-9471 (1995). Thus, this invention also encompasses
soluble fusion polypeptides containing a polypeptide of the invention and
various portions of the constant regions of heavy or light chaiﬁs of
immunoglobulins of various subclasses (IgG, IgM, IgA, IgE).

A chimeric or fusion polypeptide can be produced by standard
recombinant DNA techniques. For example, DNA fragments coding for the
different polypeptide sequences are ligated together in-frame in accordance
with conventional techniques. In another embodiment, the fusion gene can be
synthesized by conventional techniques including automated DNA
synthesizers. Alternatively, PCR amplification of nucleic acid fragments can
be carried out using anchor primers which give rise to complementary
overhangs between two consecutive nucleic acid fragments which can
subsequently be annealed and re-amplified to generate a chimeric nucleic acid

sequence (see Ausubel et al., Current Protocols in Molecular Biology, 1992).
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Moreover, many expression vectors are commercially available that already
encode a fusion moiety (e.g., a GST protein). A nucleic acid molecule
encoding a polypeptide of the invention can be cloned into such an expression
vector such that the fusion moiety is linked in-frame to the polypeptide.

The isolated polypeptide can be purified from cells that naturally
express it, purified from cells that have been altered to express it
(recombinant), or synthesized using known protein synthesis methods. In one
embodiment, the polypeptide is produced by recombinant DNA techniques.
For example, a nucleic acid molecule encoding the polypeptide is cloned into
an expression vector, the expression vector introduced into a host cell and the
polypeptide expressed in the host cell. The polypeptide can then be isolated
from the cells by an appropriate purification scheme using standard protein
purification techniques.

The polypeptides of the present invention can be used to raise
antibodies or to elicit an immune response. The polypeptides can also be used
as a reagent, e.g., a labeled reagent, in assays to quantitatively determine
levels of the polypeptide or a molecule to which it binds (e.g., a ligand) in
biological fluids. The polypeptides can also be used as markers for cells or
tissues in which the corresponding polypeptide is preferentially expressed,
either constitutively, during tissue differentiation, or in diseased states. The
polypeptides can be used to isolate a corresponding binding agent, e.g., ligand,
such as, for example, in an interaction trap assay, and to screen for peptide or
small molecule antagonists or agonists of the binding interaction. For
example, because members of the leukotriene pathway including FLAP bind
to receptors, the leukotriene pathway polypeptides can be used to isolate such

receptors.

ANTIBODIES OF THE INVENTION
Polyclonal and/or monoclonal antibodies that specifically bind one
form of the polypeptide or nucleic acid product (e.g., a polypeptide encoded

by a nucleic acid having a SNP as set forth in Table 3), but not to another form
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of the polypeptide or nucleic acid product, are also provided. Antibodies are
also provided which bind a portion of either polypeptide encoded by nucleic
acids of the invention (e.g., SEQ ID NO: 1 or SEQ ID NO:3, or the
complement of SEQ ID NO: 1 or SEQ ID NO:3), or to a polypeptide encoded
by nucleic acids of the invention that contain a polymorphic site or sites. The
invention also provides antibodies to the polypeptides and polypeptide
fragments of the invention, or a portion thereof, or having an amino acid
sequence encoded by a nucleic acid molecule comprising all or a portion of
SEQ ID NOs: 1 or 3, or the complement thereof, or another variant or portion
thereof.

The term “antibody” as used herein refers to immunoglobulin
molecules and immunologically active portions of immunoglobulin molecules,
i.e., molecules that contain an antigen binding site that specifically binds an
antigen. A molecule that specifically binds to a polypeptide of the invention is
a molecule that binds to that polypeptide or a fragment thereof, but does not
substantially bind other molecules in a sample, e.g., a biological sample,
which naturally contains the polypeptide. Examples of immunologically
active portions of immunoglobulin molecules include F(ab) and F(ab’),
fragments which can be generated by treating the antibody with an enzyme

such as pepsin. The invention provides polyclonal and monoclonal antibodies

that bind to a polypeptide of the invention. The term “monoclonal antibody” |

or “monoclonal antibody composition”, as used herein, refers to a population
of antibody molecules that contain only one species of an antigen binding site
capable of immunoreacting with a particular epitope of a polypeptide of the
invention. A monoclonal antibody composition thus typically displays a
single binding afﬁnity for a particular polypeptide of the invention with which
it immunoreacts.

Polyclonal antibodies can be prepared as described above by
immunizing a suitable subject with a desired immunogen, e.g., polypeptide of
the invention or fragment thereof. The antibody titer in the immunized subject

can be monitored over time by standard techniques, such as with an enzyme
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linked immunosorbent assay (ELISA) using immobilized polypeptide. If
desired, the antibody molecules directed against the polypeptide can be
isolated from the mammal (e.g., from the blood) and further purified by well-
known techniques, such as protein A chromatography to obtain the IgG
fraction. At an appropriate time after immunization, e.g., when the antibody
titers are highest, antibody-producing cells can be obtained from the subject
and used to prepare monoclonal antibodies by standard techniques, such as the
hybridoma technique originally described by Kohler and Milstein, Nature
256:495-497 (1975), the human B cell hybridoma technique (Kozbor et al.,
Immunol. Today 4:72 (1983)); the EBV-hybridoma technique (Cole et al.,
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, 1985, Inc., pp. 77-
96); or trioma techniques. The technology for producing hybridomas is well
known (see generally Current Protocols in Immunology (1994) Coligan et al.
(eds.) John Wiley & Sons, Inc., New York, NY). Briefly, an immortal cell
line (typically a myeloma) is fused to lymphocytes (typically splenocytes)
from a mammal immunized with an immunogen as described above, and the
culture supernatants of the resulting hybridoma cells are screened to identify a
hybridoma producing a monoclonal antibody that binds a polypeptide of the
invention.

Any of the many well known protocols used for fusing lymphocytes
and immortalized cell lines can be applied for the purpose of generating a
monoclonal antibody to a polypeptide of the invention (see, e.g., Current
Protocols in Immunology, supra; Galfre et al., Nature 266:55052 (1977); R.H.
Kenneth, in Monoclonal Antibodies: A New Dimension In Biological
Analyses, Plenum Publishing Corp., New York, New York (1980); and Lerner,
Yale J. Biol. Med. 54:387-402 (1981). Moreover, the ordinarily skilled worker
will appreciate that there are many variations of such methods that also would
be useful.

Alternative to preparing monoclonal antibody-secreting hybridomas, a
monoclonal antibody to a polypeptide of the invention can be identified and

isolated by screening a recombinant combinatorial immunoglobulin library
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(e.g., an antibody phage display library) with the polypeptide to thereby isolate
immunoglobulin library members that bind the polypeptide. Kits for
generating and screening phage display libraries are commercially available
(e.g., the Pharmacia Recombinant Phage Antibody System, Catalog No. 27-
9400-01; and the Stratagene SurfZAP™ Phage Display Kit, Catalog No.
240612). Additionally, examples of methods and reagents particularly
amenable for use in generating and screening antibody display library can be
found in, for example, U.S. Patent No. 5,223,409; PCT Publication No. WO
92/18619; PCT Publication No. WO 91/17271; PCT Publication No. WO
92/20791; PCT Publication No. WO 92/15679; PCT Publication No. WO
93/01288; PCT Publication No. WO 92/01047; PCT Publication No. WO
92/09690; PCT Publication No. WO 90/02809; Fuchs et al., Bio/Technology
9:1370-1372 (1991); Hay et al., Hum. Antibod. Hybridomas 3:81-85 (1992);
Huse et al., Science 246:1275-1281 (1989); Griffiths et al., EMBO J. 12:725-
734 (1993).

Additionally, recombinant antibodies, such as chimeric and humanized
monoclonal antibodies, comprising both human and non-human portions,
which can be made using standard recombinant DNA techniques, are within
the scope of the invention. Such chimeric and humanized monoclonal
antibodies can be produced by recombinant DNA techniques known in the art.

In general, antibodies of the invention (e.g., a monoclonal antibody)
can be used to isolate a polypeptide of the invention by standard techniques,
such as affinity chromatography or immunoprecipitation. A polypeptide-
specific antibody can facilitate the purification of natural polypeptide from
cells and of recombinantly produced polypeptide expressed in host cells.
Moreover, an antibody specific for a polypeptide of the invention can be used
to detect the polypeptide (e.g., in a cellular lysate, cell supernatant, or tissue
sample) in order to evaluate the abundance and pattern of expression of the
polypeptide. Antibodies can be used diagnostically to monitor protein levels
in tissue as part of a clinical testing procedure, e.g., to, for example, determine

the efficacy of a given treatment regimen. Detection can be facilitated by
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coupling the antibody to a detectable substance. Examples of detectable
substances include various enzymes, prosthetic groups, fluorescent materials,
luminescent materials, bioluminescent materials, and radioactive materials.
Examples of suitable enzymes include horseradish peroxidase, alkaline
phosphatase, B-galactosidase, or acetylcholinesterase; examples of suitable
prosthetic group complexes include streptavidin/biotin and avidin/biotin;
examples of suitable fluorescent materials include umbelliferone, fluorescein,
fluorescein isothiocyanate, thodamine, dichlorotriazinylamine fluorescein,
dansyl chloride or phycoerythrin; an example of a luminescent material
includes luminol; examples of bioluminescent materials include luciferase,
luciferin and aequorin, and examples of suitable radioactive material include
1257 131y 35g oy 3

As described above, antibodies to leukotrienes can be used in the
methods of the invention. The methods described herein can be used to

generate such antibodies for use in the methods.

DIAGNOSTIC ASSAYS

The nucleic acids, probes, primers, polypeptides and antibodies
described herein can be used in methods of diagnosis of MI or diagnosis of a
susceptibility to MI or to a disease or condition associated with an MI gene,
such as FLAP, as well as in kits useful for diagnosis of MI or a susceptibility
to MI or to a disease or condition associated with FLAP. In one embodiment,
the kit useful for diagnosis of M1 or susceptibility to M], or to a disease or
condition associated with FLAP comprises primers as described herein,
wherein the primers contain one or more of the SNPs identified in Table 3.

In one embodiment of the invention, diagnosis of MI or susceptibility
to MI (or diagnosis of or susceptibility to a disease or condition associated
with FLAP), is made by detecting a polymorphism in a FLAP nucleic acid as
described herein. The polymorphism can be an alteration in a FLAP nucleic
acid, such as the insertion or deletion of a single nucleotide, or of more than

one nucleotide, resulting in a frame shift alteration; the change of at least one
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nucleotide, resulting in a change in the encoded amino acid; the change of at
least one nucleotide, resulting in the generation of a premature stop codon; the
deletion of several nucleotides, resulting in a deletion of one or more amino
acids encoded by the nucleotides; the insertion of one or several nucleotides,
such as by unequal recombination or gene conversion, resulting in an
mterruption of the coding sequence of the gene or nucleic acid; duplication of
all or a part of the gene or nucleic acid; transposition of all or a part of the
gene or nucleic acid; or rearrangement of all or a part of the gene or nucleic
acid. More than one such alteration may be present in a single gene or nucleic
acid. Such sequence changes cause an alteration in the polypeptide encoded
by a FLAP nucleic acid. For example, if the alteration is a frame shift
alteration, the frame shift can result in a change in the encoded amino acids,
and/or can result in the generation of a premature stop codon, causing
generation of a truncated polypeptide. Alternatively, a polymorphism
associated with a disease or condition associated with a FLAP nucleic acid or
a susceptibility to a disease or condition associated with a FLAP nucleic acid
can be a synonymous alteration in one or more nucleotides (i.e., an alteration
that does not result in a change in the polypeptide encoded by a FLAP nucleic
acid). Such a polymorphism may alter splicing sites, affect the stability or
transport of mRNA, or otherwise affect the transcription or translation of the
nucleic acid. A FLAP nucleic acid that has any of the alteration described
above is referred to herein as an “altered nucleic acid.”

In a first method of diagnosing MI or a susceptibility to MI,
hybridization methods, such as Southern analysis, Northern analysis, or in situ
hybridizations, can be used (see Current Protocols in Molecular Biology,
Ausubel, F. ef al., eds., John Wiley & Sons, including all supplements through
1999). For example, a biological sample from a test subject (a “test sample™)
of genomic DNA, RNA, or cDNA, is obtained from an individual suspected of
having, being susceptible to or predisposed for, or carrying a defect for, a
susceptibility to a disease or condition associated with a FLAP nucleic acid

(the “test individual”). The individual can be an adult, child, or fetus. The test
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sample can be from any source which contains genomic DNA, such as a blood
sample, sample of amniotic fluid, sample of cerebrospinal fluid, or tissue
sample from skin, muscle, buccal or conjunctival mucosa, placenta,
gastrointestinal tract or other organs. A test sample of DNA from fetal cells or
tissue can be obtained by appropriate methods, such as by amniocentesis or
chorionic villus sampling. The DNA, RNA, or cDNA sample is then
examined to determine whether a polymorphism in an MI nucleic acid is
present, and/or to determine which splicing variant(s) encoded by the FLAP is
present. The presence of the polymorphism or splicing variant(s) can be
indicated by hybridization of the nucleic acid in the genomic DNA, RNA, or
cDNA to a nucleic acid probe. A “nucleic acid probe,” as used herein, can be
a DNA probe or an RNA probe; the nucleic acid probe can contain at least one
polymorphism in a FLAP nucleic acid or contains a nucleic acid encoding a
particular splicinglvaﬁant of a FLAP nucleic acid. The probe can be any of
the nucleic acid molecules described above (e.g., the nucleic acid, a fragment,
a vector comprising the nucleic acid, a probe or primer, etc.).

To diagnose MI or a susceptibility to MI (or a disease or condition
associated with FLAP), the test sample containing a FLAP nucleic acid is
contacted with at least one nucleic acid probe to form a hybridization sample.
A preferred probe for detecting mRNA or genomic DNA is a labeled nucleic
acid probe capable of hybridizing to mRNA or genomic DNA sequences
described herein. The nucleic acid probe can be, for example, a full-length
nucleic acid molecule, or a portion thereof, such as an oligonucleotide of at
least 15, 30, 50, 100, 250 or 500 nucleotides in Iength and sufficient to
specifically hybridize under stringent conditions to appropriate mRNA or
genomic DNA. For example, the nucleic acid probe can be all or a portion of
one of SEQ ID NOs: 1 and 3, or the complement thereof or a portion thereof;
or can be a nucleic acid encoding all or a portion of one of SEQ ID NO: 2.
Other suitable probes for use in the diagnostic assays of the invention are
described above (see e.g., probes and primers discussed under the heading,

“Nucleic Acids of the Invention™).
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The hybridization sample is maintained under conditions that are
sufficient to allow specific hybridization of the nucleic acid probe to a FLAP
nucleic acid. “Specific hybridization,” as used herein, indicates exact
hybridization (e.g., with no mismatches). Specific hybridization can be
performed under high stringency conditions or moderate stringency
conditions, for example, as described above. In a particularly preferred
embodiment, the hybridization conditions for specific hybridization are high
stringency.

Specific hybridization, if present, is then detected using standard
methods. If specific hybridization occurs between the nucleic acid probe and
FLAP nucleic acid in the test sample, then the FLAP has the polymorphism, or
is the splicing variant, that is present in the nucleic acid probe. More than one
nucleic acid probe can also be used concurrently in this method. Specific
hybridization of any one of the nucleic acid probes is indicative of a
polymorphism in the FLAP nucleic acid, or of the presence of a particular
splicing variant encoding the FLAP nucleic acid, and is therefore diagnostic
for a disease or condition associated with FLAP or a susceptibility to a disease
or condition associated with FLAP (e.g., Ml).

‘In Northern analysis (see Current Protocols in Molecular Biology,
Ausubel, F. et al., eds., John Wiley & Sons, supra) the hybridization methods
described above are used to identify the presence of a polymorphism or a
particular splicing variant, associated with a disease or condition associated
with or a susceptibility to a disease or condition associated with FLAP (e.g.,
MI). For Northern analysis, a test sample of RNA is obtained from the
individual by appropriate means. Specific hybridization of a nucleic acid
probe, as described above, to RNA from the individual is indicative of a
polymorphism in a FLAP nucleic acid, or of the presence of a particular
splicing variant encoded by a FLAP nucleic acid, and is therefore diagnostic
for the disease or condition associated with FLAP, or for susceptibility to a

disease or condition associated with FLAP (e.g., MI).
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For representative examples of use of nucleic acid probes, see, for
example, U.S. Patents No. 5,288,611 and 4,851,330.

Alternatively, a peptide nucleic acid (PNA) probe can be used instead
of a nucleic acid probe in the hybridization methods described above. PNA is
a DNA mimic having a peptide-like, inorganic backbone, such as N-(2-
aminoethyl)glycine units, with an organic base (A, G, C, T or U) attached to
the glycine nitrogen via a methylene carbonyl linker (see, for example,
Nielsen, P.E. et al., Bioconjugate Chemistry 5, American Chemical Society, p.
1 (1994). The PNA probe can be designed to specifically hybridize to a
nucleic acid having a polymorphism associated with a disease or condition
associated with FLAP or associated with a susceptibility to a disease or
condition associated with FLAP (e.g., MI). Hybridization of the PNA probe to
a FLAP nucleic acid as described herein is diagnostic for the disease or
condition or the susceptibility to the disease or condition.

In another method of the invention, mutation analysis by restriction
digestion can be used to detect an altered nucleic acid, or nucleic acids
containing a polymorphism(s), if the mutation or polymorphism in the nucleic
acid results in the creation or elimination of a restriction site. A test sample
containing genomic DNA is obtained from the individual. Polymerase chain
reaction (PCR) can be used to amplify a FLAP nucleic acid (and, if necessary,
the flanking sequences) in the test sample of genomic DNA from the test
individual. RFLP analysis is conducted as described (see Current Protocols in
Molecular Biology, supra). The digestion pattern of the relevant DNA
fragment indicates the presence or absence of the alteration or polymorphism
in the FLAP nucleic acid, and therefore indicates the presence or absence of a
disease or condition associated with FLAP or the susceptibility to a disease or
condition associated with FLAP (e.g., MI).

Sequence analysis can also be used to detect specific polymorphisms in
the FLAP nucleic acid. A test sample of DNA or RNA is obtained from the
test individual. PCR or other appropriate methods can be used to amplify the

nucleic acid, and/or its flanking sequences, if desired. The sequence of a
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FLAP nucleic acid, or a fragment of the nucleic acid, or cDNA, or fragment of
the cDNA, or mRNA, or fragment of the mRNA, is determined, using
standard methods. The sequence of the nucleic acid, nucleic acid fragment,
cDNA, ¢cDNA fragment, mRNA, or mRNA fragment is compared with the
known nucleic acid sequence of the nucleic acid, cDNA (e.g., one or more of
SEQ ID NOs: 1 or 3, and/or the complement of SEQ ID NO: 1 or 3), ora
nucleic acid sequence encoding SEQ ID NO: 2 or a fragment thereof) or
mRNA, as appropriate. The presence of a polymorphism in the FLAP
indicates that the individual has disease or a susceptibility to a disease
associated with FLAP (e.g., MI).

Allele-specific oligonucleotides can also be used to detect the presence
of
polymorphism(s) in the FLAP nucleic acid, through the use of dot-blot
hybridization of amplified oligonucleotides with allele-specific
oligonucleotide (ASO) probes (see, for example, Saiki, R. et al., Nature
324:163-166 (1986)). An “allele-specific oligonucleotide” (also referred to
herein as an “allele-specific oligonucleotide probe”) is an oligonucleotide of
approximately 10-50 base pairs, for example, approximately 15-30 base pairs,
that specifically hybridizes to a FLAP nucleic acid, and that contains a
polymorphism associated with a disease or condition associated with FLAP or
a susceptibility to a disease or condition associated with FLAP (e.g., MI). An
allele-specific oligonucleotide probe that is specific for particular
polymorphisms in a FLAP nucleic acid can be prepared, using standard
methods (see Current Protocols in Molecular Biology, supra). To identify
polymorphisms in the nucleic acid associated with disease or susceptibility to
disease, a test sample of DNA is obtained from the individual. PCR can be
used to amplify all or a fragment of a FLAP nucleic acid, and its flanking
sequences. The DNA containing the amplified FLAP nucleic acid (or
fragment of the nucleic acid) is dot-blotted, using standard methods (see
Current Protocols in Molecular Biology, supra), and the blot is contacted with

the oligonucleotide probe. The presence of specific hybridization of the probe
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to the amplified FLAP is then detected. Specific hybridization of an allele-
specific oligonucleotide probe to DNA from the individual is indicative of a
polymorphism in the FLAP, and is therefore indicative of a disease or
condition associated with FLAP or a susceptibility to a disease or condition
associated with FLAP (e.g., MI).

An allele-specific primer hybridizes to a site on target DNA
overlapping a polymorphism and only primes amplification of an allelic form
to which the primer exhibits perfect complementarity. See Gibbs, Nucleic
Acid Res. 17, 2427-2448 (1989). This primer is used in conjunction with a
second primer which hybridizes at a distal site. Amplification proceeds from
the two primers, resulting in a detectable product which indicates the
particular allelic form is present. A control is usually performed with a second
pair of primers, one of which shows a single base mismatch at the
polymorphic site and the other of which exhibits perfect complementarity to a
distal site. The single-base mismatch prevents amplification and no detectable
product is formed. The method works best when the mismatch is included in
the 3'-most position of the oligonucleotide aligned with the polymorphism
because this position is most destabilizing to elongation from the primer (see,
e.g., WO 93/22456).

With the addition of such analogs as locked nucleic acids (LNAs), the
size of primers and probes can be reduced to as few as 8 bases. LNAs are a
novel class of bicyclic DNA analogs in which the 2' and 4' positions in the
furanose ring are joined via an O-methylene (oxy-LNA), S-methylene (thio-
LNA), or amino methylene (amino-LNA) moiety. Common to all of these
LNA variants is an affinity toward complementary nucleic acids, which is by
far the highest reported for a DNA analog. For example, particular all oxy-
LNA nonamers have been shown to have melting temperatures of 64°C and
74°C when in complex with complementary DNA or RNA, respectively, as
oposed to 28°C for both DNA and RNA for the corresponding DNA nonamer.
Substantial increases in Ty, are also obtained when LNA monomers are used in

combination with standard DNA or RNA monomers. For primers and probes,
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depending on where the LNA monomers are included (e.g., the 3' end, the
5'end, or in the middle), the Ty, could be increased considerably.

In another embodiment, arrays of oligonucleotide probes that are
complementary to target nucleic acid sequence segments from an individual,
can be used to identify polymorphisms in a FLAP nucleic acid. For example,
in one embodiment, an oligonucleotide array can be used. Oligonucleotide
arrays typically comprise a plurality of different oligonucleotide probes that
are coupled to a surface of a substrate in different known locations. These
oligonucleotide arrays, also described as “Genechips™,” have been generally
described in the art, for example, U.S. Pat. No. 5,143,854 and PCT patent
publication Nos. WO 90/15070 and WO 92/10092. These arrays can
generally be produced using mechanical synthesis methods or light directed
synthesis methods that incorporate a combination of photolithographic
methods and solid phase oligonucleotide synthesis ﬁlethods. See Fodor et al.,
Science 251:767-777 (1991); Pirrung et al|., U.S. Pat. 5,143,854; (see also PCT
Application WO 90/15070); Fodor et al., PCT Publication WO 92/10092; and
U.S. Pat. 5,424,186, the entire teachings of each of which are incorporated by
reference herein. Techniques for the synthesis of these arrays using
mechanical synthesis methods are described in, e.g., U.S. Pat. 5,384,261, the
entire teachings of which are incorporated by reference herein. In another
example, linear arrays can be utilized.

Once an oligonucleotide array is prepared, a nucleic acid of interest is
hybridized with the array and scanned for polymorphisms. Hybridization and
scanning are generally carried out by methods described herein and also in,
e.g., published PCT Application Nos. WO 92/10092 and WO 95/1 1995, and
U.S. Pat. No. 5,424,186, the entire teachings of which are incorporated by
reference herein. In brief, a target nucleic acid sequence that includes one or
more previously identified polymorphic markers is amplified using well-
known amplification techniques, e.g., PCR. Typically, this involves the use of
primer sequences that are complementary to the two strands of the target

sequence both upstream and downstream from the polymorphism.
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Asymmetric PCR techniques may also be used. Amplified target, generally
incorporating a label, is then hybridized with the array under appropriate
conditions. Upon completion of hybridization and washing of the array, the
array is scanned to determine the position on the array to which the target
sequence hybridizes. The hybridization data obtained from the scan is
typically in the form of fluorescence intensities as a function of location on the
array. In areverse method, a probe, containing a polymorphism, can be
coupled to a solid surface and PCR amplicons are then added to hybridize to
these probes. J

Although primarily described in terms of a single detection block, e.g.,
detection of a single polymorphism arrays can include multiple detection
blocks, and thus be capable of analyzing multiple, specific polymorphisms. It
will generally be understood that detection blocks may be grouped within a
single array or in multiple, separate arrays so that varying, optimal conditions
may be used during the hybridization of the target to the array. For example,
it may often be desirable to provide for the detection of those polymorp};isms
that fall within G-C rich stretches of a genomic sequence, separately from
those falling in A-T rich segments. This allows for the separate optimization
of hybridization conditions for each situation.

Additional uses of oligonucleotide arrays for detection of
polymorphisms can be found, for example, in U.S. Patents Nos. 5,858,659 and
5,837,832, the entire teachings of which are incorporated by reference herein.
Other methods of nucleic acid analysis can be used to detect polymorphisms in
a nucleic acid described herein, or variants encoded by a nucleic acid
described herein. Representative methods include direct manual sequencing
(Church and Gilbert, Proc. Natl. Acad. Sci. USA 81:1991-1995 (1988);
Sanger, F. et al., Proc. Natl. Acad. Sci., USA 74:5463-5467 (1977); Beavis et
al. U.S. Pat. No. 5,288,644); automated fluorescent sequencing; single-
stranded conformation polymorphism assays (SSCP); clamped denaturing gel
electrophoresis (CDGE); denaturing gradient gel electrophoresis (DGGE)
(Sheffield, V.C. et al., Proc. Natl. Acad. Sci. USA 86:232-236 (1989)),
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mobility shift analysis (Orita, M. et al., Proc. Natl. Acad. Sci. USA 86:2766-
2770 (1989)), restriction enzyme analysis (Flavell ez al., Cell 15:25 (1978);
Geever, et al., Proc. Natl. Acad. Sci. USA 78:5081 (1981)); heteroduplex
analysis; chemical mismatch cleavage (CMC) (Cotton ef al., Proc. Natl. Acad.
Sci. USA 85:4397-4401 (1985)); RNase protection assays (Myers, R.M. et al.,
Science 230:1242 (1985)); use of polypeptides which recognize nucleotide
mismatches, such as E. coli mutS protein; allele-specific PCR, for example.

In one embodiment of the invention, diagnosis of a disease or
condition associated with FLAP (e.g., MI) or a susceptibility to a disease or
condition associated with FLAP (e.g., MI) can also be made by expression
analysis by quantitative PCR (kinetic thermal cycling). This technique
utilizing TagMan © can be used to allow the identification of polymorphisms
and whether a patient is homozygous or heterozygous. The technique can
assess the presence of an alteration in the expression or composition of the
polypeptide encoded by a FLAP nucleic acid or splicing variants encoded by a
FLAP nucleic acid. Further, the expression of the variants can be quantified
as physically or functionally different.

In another embodiment of the invention, diagnosis of MI or a
susceptibility to MI (or of another disease or condition associated with FLAP)
can also be made by examining expression and/or composition of a FLAP
polypeptide, by a variety of methods, including enzyme linked immunosorbent
assays (ELISAs), Western blots, immunoprecipitations and
immunofluorescence. A test sample from an individual is assessed for the
presence of an alteration in the expression and/or an alteration in composition
of the polypeptide encoded by a FLAP nucleic acid, or for the presence of a
particular variant encoded by a FLAP nucleic acid. An alteration in
expression of a polypeptide encoded by a FLAP nucleic acid can be, for
example, an alteration in the quantitative polypeptide expression (i.e., the
amount of polypeptide produced); an alteration in the composition of a
polypeptide encoded by a FLAP nucleic acid is an alteration in the qualitative
polypeptide expression (e.g., expression of an altered FLAP polypeptide or of
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a different splicing variant). In a preferred embodiment, diagnosis of disease
or condition associated with FLAP or a susceptibility to a disease or condition
associated with FLAP is made by detecting a particular splicing variant
encoded by that FLAP variant, or a particular pattern of splicing variants.

Both such alterations (quantitative and qualitative) can also be present.
An “alteration” in the polypeptide expression or composition, refers to an
alteration in expression or composition in a test sample, as compared with the
expression or composition of polypeptide by a FLAP nucleic acid in a control
sample. A control sample is a sample that corresponds to the test sample (e.g.,
1s from the same type of cells), and is from an individual who is not affected
by the disease or a susceptibility to a disease or condition associated with a
FLAP nucleic acid. An alteration in the expression or composition of the
polypeptide in the test sample, as compared with the control sample, is
indicative of disease or condition associated with FLAP or a susceptibility to a
disease or condition associated with FLAP (e.g., MI). Similarly, the presence
of one or more different splicing variants in the test sample, or the presence of
significantly different amounts of different splicing variants in the test sample,
as compared with the control sample, is indicative of a susceptibility to a
disease or condition associated with a FLAP nucleic acid. Various means of
examining expression or composition of the polypeptide encoded by a FLAP
nucleic acid can be used, including: spectroscopy, colorimetry,
electrophoresis, isoelectric focusing and immunoassays (e.g., David et al.,
U.S. Pat. 4,376,110) such as immunoblotting (see also Current Protocols in
Molecular Biology, particularly Chapter 10).. For example, in one
embodiment, an antibody capable of binding to the polypeptide (e.g., as
described above), preferably an antibody with a detectable label, can be used.
Antibodies can be polyclonal, or more preferably, monoclonal. An intact
antibody, or a fragment thereof (e.g., Fab or F(ab’),) can be used. The term
“labeled”, with regard to the probe or antibody, is intended to encompass
direct labeling of the probe or antibody by coupling (i.e., physically linking) a

detectable substance to the probe or antibody, as well as indirect labeling of
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the probe or antibody by reactivity with another reagent that is directly
labeled. Examples of indirect labeling include detection of a primary antibody
using a fluorescently labeled secondary antibody and end-labeling of a DNA
probe with biotin such that it can be detected with fluorescently labeled
streptavidin.

Western blotting analysis, using an antibody as described above that
specifically binds to a polypeptide encoded by an altered FLAP (e.g., by a
FLAP having a SNP as shown in Table 3), or an antibody that specifically
binds to a polypeptide encoded by a non-altered nucleic acid, or an antibody
that specifically binds to a particular splicing variant encoded by a nucleic
acid, can be used to identify the presence in a test sample of a particular
splicing variant or of a polypeptide encoded by a polymorphic or altered
FLAP, or the absence in a test sample of a particular splicing variant or of a
polypeptide encoded by a non-polymorphic or non-altered nucleic acid. The
presence of a polypeptide encoded by a polymorphic or altered nucleic acid, or
the absence of a polypeptide encoded by a non-polymorphic or non-altered
nucleic acid, is diagnostic for disease or condition associated with FLAP or a
susceptibility to a disease or condition associated with, as is the presence (or
absence) of particular splicing variants encoded by the FLAP nucleic acid.

In one embodiment of this method, the level or amount of polypeptide

‘encoded by a FLAP nucleic acid in a test sample is compared with the level or

amount of the polypeptide encoded by the FLAP in a control sample. A level
or amount of the polypeptide in the test sample that is higher or lower than the
level or amount of the polypeptide in the conirol sample, such that the
difference is statistically significant, is indicative of an alteration in the
expression of the polypeptide encoded by the FLAP, and is diagnostic for
disease or condition, or for a susceptibility to a disease or condition, associated
with that FLAP. Alternatively, the composition of the polypeptide encoded by
a FLAP nucleic acid in a test sample is compared with the composition of the
polypeptide encoded by the FLAP in a control sample (e.g., the presence of

different splicing variants). A difference in the composition of the polypeptide
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in the test sample, as compared with the composition of the polypeptide in the
control sample, is diagnostic for a disease or condition, or for a susceptibility
to a disease or condition, associated with that FLAP. In another embodiment,
both the level or amount and the composition of the polypeptide can be
assessed in the test sample and in the control sample. A difference in the
amount or level of the polypeptide in the test sample, compared to the control
sample; a difference in composition in the test sample, compared to the control
sample; or both a difference in the amount or level, and a difference in the
composition, is indicative of a disease or condition, or a susceptibility to a
disease or condition, associated with FLAP (e.g., MI).

The invention further pertains to a method for the diagnosis and
identification of susceptibility to myocardial infarction in an individual, by
identifying an at-risk haplotype in FLAP. In one embodiment, the at-risk
haplotype is one which confers a significant risk of MI. In one embodiment,
significance associated with a haplotype is measured by an odds ratio. In a
further embodiment, the significance is measured by a percentage. In one
embodiment, a significant risk is measured as an odds ratio of at least about
1.2, including by not limited to: 1.2, 1.3, 1.4,1.5,1.6,1.7,1.8,and 1.9. Ina
further embodiment, an odds ratio of at least 1.2 is significant. In a further
embodiment, an odds ratio of at least about 1.5 is significant. In a further
embodiment, a significant increase in risk is at least about 1.7 is significant.
In a further embodiment, a significant increase in risk is at least about 20%,
including but not limited to about 25%, 30%, 35%, 40%, 45%, 50%, 55%,
60%, 65%, 70%, 75%, 80%, 85%, 90%, 95, and 98%. In a further
embodiment, a significant increase in risk is at least about 50%. It is
understood however, that identifying whether a risk is medically significant
may also depend on a variety of factors, including the specific disease, the
haplotype, and often, environmental factors.

The invention also pertains to methods of diagnosing a susceptibility
to myocardial infarction in an individual, comprising screening for an at-risk

haplotype in the FLAP nucleic acid that is more frequently present in an



WO 2004/035741 PCT/US2003/032556

10

15

20

25

30

-101-

individual susceptible to myocardial infarction (affected), compared to the
frequency of its presence in a healthy individual (control), wherein the
presence of the haplotype is indicative of susceptibility to myocardial
infarction. Standard techniques for genotyping for the presence of SNPs
and/or microsatellite markers that are associated with myocardial infarction
can be used, such as fluorescent based techniques (Chen, et al., Genome Res.
9,492 (1999), PCR, LCR, Nested PCR and other techniques for nucleic acid
amplification. In a preferred embodiment, the method comprises assessing in
an individual the presence or frequency of SNPs and/or microsatellites in the
FLAP nucleic acid that are associated with myocardial infarction, wherein an
excess or higher frequency of the SNPs and/or microsatellites compared to a
healthy control individual is indicative that the individual is susceptible to
myocardial infarction.

See table 9for SNPs that comprise haplotypes that can be used as screening
tools. See also Table 3 that sets forth SNPs and markers for use as screening
tools.

In one embodiment, the at-risk haplotype is characterized by the
presence of polymorphism(s) represented in Table 3. For example,
DGOOAAFIU at position 256047, where the SNP can be a “C” or a “T”;
SG13S25 at position 283477, where the SNP can be a “G” or an “A”;
DGOOAAIJFF at position 287889, where the SNP can be a “G” or an “A”;
DGOOAAHII at position 294503, where the SNP can be a “G” or an “A”;
DGOOAAHID at position 296020, where the SNP can be a “T” or an “A”;
B_SNP_310657 at position 310657, where the SNP can be a “G” or an “A”;
SG13S30 at position 312056, where the SNP can be a “G” or a “T”’; SG13S32
at position 316763, where the SNP can be a “C” or an “A”; SG13S42 at
position 320393, where the SNP can be a “G” or an “A”; and SG13S35 at
position 324333, where the SNP can be a “G” or an “A”.

Kits (e.g., reagent Kits) useful in the methods of diagnosis comprise
components useful in any of the methods described herein, including for

example, hybridization probes or primers as described herein (e.g., labeled
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probes or primers), reagents for detection of labeled molecules, restriction
enzymes (e.g., for RFLP analysis), allele-specific oligonucleotides, antibodies
which bind to altered or to non-altered (native) FLAP polypeptide, means for
amplification of nucleic acids comprising a FLAP, or means for analyzing the
nucleic acid sequence of a nucleic acid described herein, or for analyzing the
amino acid sequence of a polypeptide as described herein, etc. In one
embodiment, a kit for diagnosing MI or susceptibility to MI can comprise
primers for nucleic acid amplification of a region in the FLAP nucleic acid
comprising an at-risk haplotype that is more frequently present in an
individual having MI or susceptible to MI. The primers can be designed using
portions of the nucleic acids flanking SNPs that are indicative of MI. In a
particularly preferred embodiment, the primers are designed to amplify
regions of the FLAP nucleic acid associated with an at-risk haplotype for MI,
as shown in Table 9, or more particularly the haplotype defined by the
following SNP markers: In one embodiment, a haplotype associated with a
susceptibility to myocardial infarction comprises markers DGOOAAFIU,
SG13S25, DGOOAAJFF, DGOOAAHI, SG13S32 and SG13S35 at the 13q12
locus. In one particular embodiment, the presence of the alleles T, G, G, G, A
and G at DGOOAAFIU, SG13S25, DGOOAAJFF, DGOOAAHII, SG13S32 and
SG13835, respectively (the B6 haplotype), is diagnostic of susceptibility to
myocardial infarction. In another embodiment, a haplotype associated with a
susceptibility to myocardial infarction comprises markers DGOOAAFIU,
SG13S25, DGOOAAHII, SG13S30 and SG13S42 at the 13912 locus. In one
particular embodiment, the presence of the ‘alleles T, G, G, Gand A at
DGO0AAFIU, SG13S25, DGOOAAHII, SG13S30 and SG13542, respectively
(the BS haplotype), is diagnostic of susceptibility to myocardial infarction. In
a third embodiment, a haplotype associated with a susceptibility to myocardial
infarction comprises markers SG13S25, DGOOAAHII, SG13S30 and
SG13542 at the 13q12 locus. In one particular embodiment, the presence of
the alleles G, G, G and A at SG13S25, DGO0AAHII, SG13S30 and SG13S42,
respectively (the B4 haplotype), is diagnostic of susceptibility to myocardial
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infarction. In a fourth embodiment, a haplotype associated with a
susceptibility to myocardial infarction comprises markers DGO0OAAFIU,
SG13S25, DGOOAAHID, B_SNP_310657 and SG13S32 at the 13q12 locus.
In one particular embodiment, the presence of the alleles T, G, T, G and A at
DGO0AAFIU, SG13S25, DGOOAAHID, B_SNP_310657 and SG13S32,
respectively (the AS haplotype), is diagnostic of susceptibility to myocardial
infarction. In a fifth embodiment, a haplotype associated with a susceptibility
to myocardial infarction comprises markers SG13S25, DGOOAAHID,

B _SNP 310657 and SG13S32 at the 13q12 locus. In one particular
embodiment, the presence of the alleles G, T, G and A at SG13S525,
DGOOAAHID, B SNP 310657 and SG13S32, respectively (the A4
haplotype), is diagnostic of susceptibility to myocardial infarction.

SCREENING ASSAYS AND AGENTS IDENTIFIED THEREBY

The invention provides methods (also referred to herein as “screening
assays”) for identifying the presence of a nucleotide that hybridizes to a
nucleic acid of the invention, as well as for identifying the presence of a
polypeptide encoded by a nucleic acid of the invention. In one embodiment,
the presence (or absence) of a nucleic acid molecule of interest (e.g., a nucleic
acid that has significant homology with a nucleic acid of the invention) in a
sample can be assessed by contacting the sample with a nucleic acid
comprising a nucleic acid of the invention (e.g., a nucleic acid having the
sequence of one of SEQ ID NOs: lor 3 or the complement thereof, or a
nucleic acid encoding an amino acid having the sequence of SEQ ID NO: 2, or
a fragment or variant of such nucleic acids), under stringent conditions as
described above, and then assessing the sample for the presence (or absence)
of hybridization. In a preferred embodiment, high stringency conditions are
conditions appropriate for selective hybridization. In another embodiment, a
sample containing a nucleic acid molecule of interest is contacted with a
nucleic acid containing a contiguous nucleic acid sequence (e.g., a primer or a

probe as described above) that is at least partially complementary to a part of
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the nucleic acid molecule of interest (e.g., a FLAP nucleic acid), and the
contacted sample is assessed for the presence or absence of hybridization. In a
preferred embodiment, the nucleic acid containing a contiguous nucleic acid
sequence is completely complementary to a part of the nucleic acid molecule
of interest.

In any of these embodiments, all or a portion of the nucleic acid of
interest can be subjected to amplification prior to performing the
hybridization.

In another embodiment, the presence (or absence) of a polypeptide of
interest, such as a polypeptide of the invention or a fragment or variant
thereof, in a sample can be assessed by contacting the sample with an antibody
that specifically hybridizes to the polypeptide of interest (e.g., an antibody
such as those described above), and then assessing the sample for the presence
(or absence) of binding of the antibody to the polypeptide of interest.

In another embodiment, the invention provides methods for identifying
agents (e.g., fusion proteins, polypeptides, peptidomimetics, prodrugs,
receptors, binding agents, antibodies, small molecules or other drugs, or
ribozymes which alter (e.g., increase or decrease) the activity of the
polypeptides described herein, or which otherwise interact with the
polypeptides herein. For example, such agents can be agents which bind to
polypeptides described herein (e.g., binding agent for members of the
leukotriene pathway, such as FLAP binding agents); which have a stimulatory
or inhibitory effect on, for example, activity of polypeptides of the invention;
or which change (e.g., enhance or inhibit) the ability of the polypeptides of the
invention to interact with members of the leukotriene pathway binding agents
(e.g., receptors or other binding agents); or which alter posttranslational
processing of the leukotriene pathway member polypeptide, such as a FLAP
polypeptide (e.g., agents that alter proteolytic processing to direct the
polypeptide from where it is normally synthesized to another location in the
cell, such as the cell surface; agents that alter proteolytic processing such that

more polypeptide is released from the cell, etc.)
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In one embodiment, the invention provides assays for screening
candidate or test agents that bind to or modulate the activity of polypeptides
described herein (or biologically active portion(s) thereof), as well as agents
identifiable by the assays. Test agents can be obtained using any of the
numerous approaches in combinatorial library methods known in the art,
including: biological libraries; spatially addressable parallel solid phase or
solution phase libraries; synthetic library methods requiring deconvolution; the
“one-bead one-compound” library method; and synthetic library methods
using affinity chromatography selection. The biological library approach is
limited to polypeptide libraries, while the other four approaches are applicable
to polypeptide, non-peptide oligomer or small molecule libraries of
compounds (Lam, K.S., Anticancer Drug Des. 12:145 (1997)).

In one embodiment, to identify agents which alter the activity of a
FLAP polypeptide, a cell, cell lysate, or solution containing or expressing a
FLAP polypeptide (e.g., SEQ ID NO: 2 or another splicing variant encoded by
a FLAP nucleic acid, such as a nucleic acid comprising a SNP as shown in
Table 3), or a fragment or derivative thereof (as described above), can be
contacted with an agent to be tested; alternatively, the polypeptide can be
contacted directly with the agent to be tested. The level (amount) of FLAP
activity is assessed (e.g., the level (amount) of FL.AP activity is measured,
either directly or indirectly), and is compared with the level of activity in a
control (i.e., the level of activity of the FLAP polypeptide or active fragment
or derivative thereof in the absence of the agent to be tested). If the level of
the activity in the presence of the agent differs, by an amount that is
statistically significant, from the level of the activity in the absence of the
agent, then the agent is an agent that alters the activity of a FLAP polypeptide.
An increase in the level of FLAP activity in the presence of the agent relative
to the activity in the absence of the agent, indicates that the agent is an agent
that enhances (is an agonist of) FLAP activity. Similarly, a decrease in the
level of FLAP activity in the presence of the agent, relative to the activity in

the absence of the agent, indicates that the agent is an agent that inhibits (is an
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antagonist of) FLAP activity. In another embodiment, the level of activity of a
FLAP polypeptide or derivative or fragment thereof in the presence of the
agent to be tested, is compared with a conirol level that has previously been
established. A statistically significant difference in the level of the activity in
the presence of the agent from the control level indicates that the agent alters
FLAP activity.

The present invention also relates to an assay for identifying agents
which alter the expression of a FLAP nucleic acid (e.g., antisense nucleic
acids, fusion proteins, polypeptides, peptidomimetics, prodrugs, receptors,
binding agents, antibodies, small molecules or other drugs, or ribozymes;
which alter (e.g., increase or decrease) expression (e.g., transcription or
translation) of the nucleic acid or which otherwise interact with the nucleic
acids described herein, as well as agents identifiable by the assays. For
example, a solution containing a nucleic acid encoding a FLAP polypeptide
(e.g., a FLAP nucleic acid) can be contacted with an agent to be tested. The
solution can comprise, for example, cells containing the nucleic acid or cell
lysate containing the nucleic acid; alternatively, the solution can be another
solution that comprises elements necessary for transcription/translation of the
nucleic acid. Cells not suspended in solution can also be employed, if desired.
The level and/or pattern of FLAP expression (e.g., the level and/or pattern of
mRNA or of protein expressed, such as the level and/or pattern of different
splicing variants) is assessed, and is compared with the level and/or pattern of
expression in a control (i.e., the level and/or pattern of the FLAP expression in
the absence of the agent to be tested). If the level and/or pattern in the
presence of the agent differ, by an amount or in a manner that is statistically
significant, from the level and/or pattern in the absence of the agent, then the
agent is an agent that alters the expression of the FLAP nucleic acid.
Enhancement of FLAP expression indicates that the agent is an agonist of
FLAP activity. Similarly, inhibition of FLAP expression indicates that the

agent is an antagonist of FLAP activity.
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In another embodiment, the level and/or pattern of FLAP
polypeptide(s) (e.g., different splicing variants) in the presence of the agent to
be tested, is compared with a control level and/or pattern that have previously
been established. A level and/or pattern in the presence of the agent that
differs from the control level and/or pattern by an amount or in a manner that
s statistically significant indicates that the agent alters FLAP expression.

In another embodiment of the invention, agents which alter the
expression of a FLAP nucleic acid or which otherwise interact with the nucleic
acids described herein, can be identified using a cell, cell lysate, or solution
containing a nucleic acid encoding the promoter region of the FLAP nucleic
acid operably linked to a reporter gene. After contact with an agent to be
tested, the level of expression of the reporter gene (e.g., the level of mRNA or
of protein expressed) is assessed, and is compared with the level of expression
in a control (i.e., the level of the expression of the reporter gene in the absence
of the agent to be tested). If the level in the presence of the agent differs, by
an amount or in a manner that is statistically significant, from the level in the
absence of the agent, then the agent is an agent that alters the expression of the
FLAP nucleic acid, as indicated by its ability to alter expression of a nucleic
acid that is operably linked to the FLAP nucleic acid promoter.

Enhancement of the expression of the reporter indicates that the agent
is an agonist of FLAP activity.‘ Similarly, inhibition of the expression of the
reporter indicates that the agent is an antagonist of FLAP activity. In another
embodiment, the level of expression of the reporter in the presence of the test
agent, is compared with a control level that has previously been established.

A level in the presence of the agent that differs from the control level by an
amount or in a manner that is statistically significant indicates that the agent
alters expression.

Agents which alter the amounts of different splicing variants encoded
by a FLAP nucleic acid (e.g., an agent which enhances activity of a first
splicing variant, and which inhibits activity of a second splicing variant), as

well as agents which are agonists of activity of a first splicing variant and
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antagonists of activity of a second splicing variant, can easily be identified
using these methods described above.

In other embodiments of the invention, assays can be used to assess the
impact of a test agent on the activity of a polypeptide relative to a FLAP
binding agent. For example, a cell that expresses a compound that interacts
with a FLAP nucleic acid (herein referred to as a “FLAP binding agent”,
which can be a polypeptide or other molecule that interacts with a FLAP
nucleic acid, such as a receptor, or another molecule, such as 5-LO) is
contacted with a FLAP in the presence of a test agent, and the ability of the
test agent to alter the interaction between the FLAP and the FLAP binding
agent is determined. Alternatively, a cell lysate or a solution containing the
FLAP binding agent, can be used. An agent which binds to the FLAP or the
FLAP binding agent can alter the interaction by interfering with, or enhancing
the ability of the FLAP to bind to, associate with, or otherwise interact with
the FLAP binding agent. Determining the ability of the test agent to bind to a
FLAP nucleic acid or a FLAP nucleic acid binding agent can be accomplished,
for example, by coupling the test agent with a radioisotope or enzymatic label
such that binding of the test agent to the polypeptide can be determined by
detecting the labeled with 1251, g, H4Cor? H, either directly or indirectly, and
the radioisotope detected by direct counting of radioemmission or by
scintillation counting. Alternatively, test agents can be enzymatically labeled
with, for example, horseradish peroxidase, alkaline phosphatase, or luciferase,
and the enzymatic label detected by determination of conversion of an
appropriate substrate to product. It is also within the scope of this invention to
determine the ability of a test agent to interact with the polypeptide without
the labeling of any of the interactants. For example, a microphysiometer can
be used to detect the interaction of a test agent with a FLAP or a FLAP
binding agent without the labeling of either the test agent, FLAP, or the FLAP
binding agent. McConnell, H.M. et al., Science 257:1906-1912 (1992). As
used herein, a “microphysiometer” (e.g., Cytosensor™) is an analytical

instrument that measures the rate at which a cell acidifies its environment
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using a light-addressable potentiometric sensor (LAPS). Changes in this
acidification rate can be used as an indicator of the interaction between ligand
and polypeptide.

Thus, these receptors can be used to screen for compounds that are
agonists for use in treating a disease or condition associated with FLAP or a
susceptibility to a disease or condition associated with FLAP, or antagonists
for studying a susceptibility to a disease or condition associated with FLAP
(e.g., MI). Drugs can be designed to regulate FLAP activation, that in turn can
be used to regulate signaling pathways and transcription events of genes
downstream or of proteins or polypeptides interacting with FLAP (e.g., 5-LO).

In another embodiment of the invention, assays can be used to identify
polypeptides that interact with one or more FLAP polypeptides, as described
herein. For example, a yeast two-hybrid system such as that described by
Fields and Song (Fields, S. and Song, O., Nature 340:245-246 (1989)) can be
used to identify polypeptides that interact with one or more FLAP
polypeptides. In such a yeast two-hybrid system, vectors are constructed
based on the flexibility of a transcription factor that has two functional
domains (a DNA binding domain and a transcription activation domain). If
the two domains are separated but fused to two different proteins that interact
with one another, transcriptional activation can be achieved, and transcription
of specific markers (e.g., nutritional markers such as His and Ade, or color
markers such as lacZ) can be used to identify the presence of interaction and
transcriptional activation. For example, in the methods of the invention, a first
vector is used which includes a nucleic acid encoding a DNA binding domain
and also a FLAP polypeptide, splicing variant, or fragment or derivative
thereof, and a second vector is used which includes a nucleic acid encoding a
transcription activation domain and also a nucleic acid encoding a polypeptide
which potentially may interact with the FLAP polypeptide, splicing variant, or
fragment or derivative thereof (e.g., a FLAP polypeptide binding agent or
receptor). Incubation of yeast containing the first vector and the second vector

under appropriate conditions (e.g., mating conditions such as used in the
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Matchmaker™ system from Clontech (Palo Alto, California, USA)) allows
identification of colonies that express the markers of interest. These colonies
can be examined to identify the polypeptide(s) that interact with the FLAP
polypeptide or fragment or derivative thereof. Such polypeptides may be
useful as agents that alter the activity of expression of a FLAP polypeptide, as
described above.

In more than one embodiment of the above assay methods of the
present
invention, it may be desirable to immobilize either the FLAP, the FLAP
binding agent, or other components of the assay on a solid support, in order to
facilitate separation of complexed from uncomplexed forms of one or both of
the polypeptides, as well as to accommodate automation of the assay. Binding
of a test agent to the polypeptide, or interaction of the polypeptide with a
binding agent in the presence and absence of a test agent, can be accomplished
in any vessel suitable for containing the reactants. Examples of such vessels
include microtitre plates, test tubes, and micro-centrifuge tubes. In one
embodiment, a fusion protein (e.g., a glutathione-S-transferase fusion protein)
can be provided which adds a domain that allows a FLAP nucleic acid or a
FLAP binding agent to be bound to a matrix or other solid support.

In another embodiment, modulators of expression of nucleic acid
molecules of the invention are identified in a method wherein a cell, cell
lysate, or solution containing a nucleic acid encoding a FLAP nucleic acid is
contacted with a test agent and the expression of appropriate mRNA or
polypeptide (e.g., splicing variant(s)) in the cell, cell lysate, or solution, is
determined. The level of expression of appropriate mRNA or polypeptide(s)
in the presence of the test agent is compared to the level of expression of
mRNA or polypeptide(s) in the absence of the test agent. The test agent can
then be identified as a modulator of expression based on this comparison. For
example, when expression of mRNA or polypeptide is greater (statistically
significantly greater) in the presence of the test agent than in its absence, the

test agent is identified as a stimulator or enhancer of the mRNA or polypeptide



WO 2004/035741 PCT/US2003/032556

10

15

20

25

30

-111-

expression. Alternatively, when expression of the mRNA or polypeptide is
less (statistically significantly less) in the presence of the test agent than in its
absence, the test agent is identified as an inhibitor of the mRNA or
polypeptide expression. The level of mRNA or polypeptide expression in the
cells can be determined by methods described herein for detecting mRNA or
polypeptide.

In yet another embodiment, the invention provides methods for
identifying agents (e.g., fusion proteins, polypeptides, peptidomimetics,
prodrugs, receptors, binding agents, antibodies, small molecules or other
drugs, or ribozymes) which alter (e.g., increase or decrease) the activity of a
member of leukotriene pathway binding agent, such as a FLAP binding agent
(e.g., 5-LO), as described herein. For example, such agents can be agents
which have a stimulatory or inhibitory effect on, for example, the activity of a
member of leukotriene pathway binding agent, such as a FLAP binding agent;
which change (e.g., enhance or inhibit) the ability a member of leukotriene
pathway binding agents, (e.g., receptors or other binding agents) to interact
with the polypeptides of the invention; or which alter posttranslational
processing of the member of leukotriene pathway binding agent, (e.g., agents
that alter proteolytic processing to direct the member of the leukotriene
pathway binding agent from where it is normally synthesized to another
location in the cell, such as the cell surface; agents that alter proteolytic
processing such that more active binding agent is released from the cell, etc.).

For example, the invention provides assays for screening candidate or
test agents that bind to or modulate the activity of a member of the leukotriene
pathway (or enzymatically active portion(s) thereof), as well as agents
identifiable by the assays. As described above, test agents can be obtained
using any of the numerous approaches in combinatorial library methods
known in the art, including: biological libraries; spatially addressable parallel
solid phase or solution phase libraries; synthetic library methods requiring
deconvolution; the “one-bead one-compound” library method; and synthetic

library methods using affinity chromatography selection. The biological
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library approach is limited to polypeptide libraries, while the other four
approaches are applicable to polypeptide, non-peptide oligomer or small
molecule libraries of compounds (Lam, K.S. Anticancer Drug Des., 12:145
(1997)).

In one embodiment, to identify agents which alter the activity of a
member of the leukotriene pathway (such as a FLAP binding agent, or an
agent which binds to a member of the leukotriene pathway (a “binding
agent”)), a cell, cell lysate, or solution containing or expressing a binding
agent (e.g., 5-LO, or a leukotriene pathway member receptor, or other binding
agent), or a fragment (e.g., an enzymatically active fragment) or derivative
thereof, can be contacted with an agent to be tested; alternatively, the binding
agent (or fragment or derivative thereof) can be contacted directly with the
agent to be tested. The level (amount) of binding agent activity is assessed
(either directly or indirectly), and is compared with the level of activity in a
control (i.e., the level of activity in the absence of the agent to be tested). If
the level of the activity in the presence of the agent differs, by an amount that
is statistically significant, from the level of the activity in the aBsence of the
agent, then the agent is an agent that alters the activity of the member of the
leukotriene pathway. An increase in the level of the activity relative to a
control, indicates that the agent is an agent that enhances (is an agonist of) the
activity. Similarly, a decrease in the level of activity relative to a control,
indicates that the agent is an agent that inhibits (is an antagonist of) the
activity. In another embodiment, the level of activity in the presence of the
agent to be tested, is compared with a control level that has previously been
established. A level of the activity in the presence of the agent that differs
from the control level by an amount that is statistically significant indicates
that the agent alters the activity.

This invention further pertains to novel agents identified by the above-
described screening assays. Accordingly, it is within the scope of this
invention to further use an agent identified as described herein in an

appropriate animal model. For example, an agent identified as described
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herein (e.g., a test agent that is a modulating agent, an antisense nucleic acid
molecule, a specific antibody, or a polypeptide-binding agent) can be used in
an animal model to determine the efficacy, toxicity, or side effects of
treatment with such an agent. Alternatively, an agent identified as described

5 herein can be used in an animal model to determine the mechanism of action
of such an agent.

Furthermore, this invention pertains to uses of novel agents identified
by the above-described screening assays for treatments as described herein. In
addition, an agent identified as described herein can be used to alter activity of

10 a polypeptide encoded by a FLAP nucleic acid, or to alter expression of a
FLAP nucleic acid, by contacting the polypeptide or the nucleic acid (or
contacting a cell comprising the polypeptide or the nucleic acid) with the agent

identified as described herein.

15 The present invention is now illustrated by the following Examples,
which are not intended to be limiting in any way. The teachings of all

references cited are incorporated herein in their entirety.

EXAMPLE 1: IDENTIFICATION OF GENE AND HAPLOTYPES
20 ASSOCIATED WITH Ml

SUBJECTS AND METHODS

Study population

Patients entering the study were defined from an infarction registry that includes

25 all MIs (over 8,000 patients) in Iceland 1981-2000. This registry is a part of the World
Health Organization MONICA Project (The World Health Organization MONICA
Project (monitoring trends and determinants in cardiovascular disease): a major
international collaboration. (WHO MONICA Project Principal Investigators. J Clin.

' Epidemiol. 1988; 41:105-14). Diagnosis of all patients in the registry follow strict
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diagnostic rules based on symptoms, electrocardiograms, cardiac enzymes, and
necropsy findings.

Blood samples from 570 female MI patients and 1380 male patients, both cases
with a family history and sporadic cases were collected. For each patient that
participated, blood was collected from 2 relatives (unaffected or affected). Their

genotypes were used to help with construction of haplotypes.

Linkage analysis

One hundred and sixty female MI patients were clustered into large
extended families such that each patient is related to at least one other patient
within and including six meiotic events (e.g., 6 meiotic events separate second
cousins). The information regarding the relatedness of patients was obtained
from an encrypted genealogy database that covers the entire Icelandic nation
(Gulcher et al., Eur. J. Hum. Genet. 8: 739-742 (2000)). A genomewide scan
was performed using a framework map of 1000 microsatellite markers, using
protocols described elsewhere (Gretarsdottir S., et al. Am. J. Hum. Genet.,70:
593-603, 2002)). The marker order and positions were obtained from
deCODE genetics’ high resolution genetic map (Kong A, et al., Nat. genet.,
31: 241-247 (2002)). The population-based allelic frequencies were
constructed from a cohort of more than 30,000 Icelanders who have
participated in genetic studies of various disease projects. Additional markers
were genotyped within the highest linkage peak on chromosome 13 to increase
the information on identity by descent within the families. For those markers
at least 180 Icelandic controls were genotyped to derive the population allele
frequencies.

For statistical analysis, multipoint, affected-only allele-sharing
methods were used to assess evidence for linkage. All results, both the LOD
and the non-parametric linkage (NPL) score, were obtained using the program
ALLEGRO (Gudbjartsson D.F., et al., Nat Genet., 25: 12-13(2000)). The
baseline linkage analysis (Gretarsdottir S., et al., Am. J. Hum. Genet. 70: 593-
603, (2002)) uses the Spairs scoring fimction (Whittermore AS, and Haplern J
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A., Biometrics 50: 118-127 (1994)) and Kruglyak et al., Am. J. Hum. Genet.,
58:1347-1363 (1996)) the exponential allele-sharing model (Kong A., and Cox
N.J., Am. J Hum. Genet. 61:1179-1188 (1997)), and a family weighting
scheme which is halfway, on the log-scale, between weighing each affected

pairs equally and weighing each family equally.

Ultra-fine mapping and haplotype analysis:

A candidate susceptibility locus was defined as the region under the
LOD score curve where the score was one lod lower than the highest lod
score. This region (approx. 12Mb) was ultra-finemapped with microsatellite
markers with an average spacing between markers of less than 100Kb. All
usable microsatellite markers found in public databases and mapped within
that region were used. In addition, microsatellite markers identified within the

deCODE genetics sequence assembly of the human genome were used.

Haplotype analysis.

The frequencies of haplotypes were estimated in the patient and the
control groups using an expectation-maximization algorithm (Dempster A.P.
etal., J. R. Stat. Soc. B. 39: 1-389 (1977)). An implementation of this
algorithm that can handle missing genotypes and uncertainty with the phase
was used. Under the null hypothesis, the patients and the controls are assumed
to have identical frequencies. Using a likelihood approach, an alternative
hypothesis where a candidate at-risk-haplotype is allowed to have a higher
frequency in patients than controls, while the ratios of the frequencies of other
haplotypes are assumed to be the same in both groups was tested. Likelihoods
are maximized separately under both hypothesis and a corresponding 1-df
likelihood ratio statistics is used to evaluate the statistic significance.

To look for at-risk-haplotypes in the 1-lod drop, association of all
possible combinations of genotyped markers was studied, provided those
markers spanned a region of size less than 1000 Kb. Due to a certain amount

of testing, the p-values were adjusted using simulations. The combined
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patient and control groups were randomly divided into two sets, equal in size
to the original group of patients and controls. The haplotype analysis was then
repeated and the most significant p-value registered was observed. This
randomization scheme was repeated over 100 times to construct an empirical

distribution of p-values.

Results and Discussion

In a genome wide search for susceptibility genes for M1, a locus was
mapped to a location on chromosome 13q12. FIG. 1 shows the multipoint
non-parametric LOD scores a linkage scan for a framework marker map on
chromosome 13. A LOD score suggestive of linkage of 2.5 was found
centered at marker D13S289. The marker map for chromosome 13 that was
used in the linkage analysis is shown in Table 1. The LOD score at this
location remained with increased number of microsatellite markers which
increased information content of the linkage (FIG. 2).

A very large number of microsatellite markers were then added within
the central 12 megabase (Mb) segment under the LOD score defined by the
drop in one LOD from the peak marker. FIG. 3A shows the results from a
haplotype association case-control analysis of 437 female MI patients versus
721 controls using combinations of 4 and 5 microsatellite markers to define
the test haplotypes. The most significant microsatellite marker haplotype
association across this entire 12 Mb segment was found using markers
DG1381103, DG13S166, DG13S1287, DG13S1061 and DG13S301, with
alleles 4, 0, 2, 14 and 3, respectively (p-value of 1.02x 107). Carrier frequency
of this haplotype is 7.3% in female MI patients and 0.3% in controls. There
are several other haplotypes that show great association to MI that overlap the
first haplotype. The 80Kb segment that is defined by two markers
(DG138166 and D13S1238) common to all the haplotypes shown in the figure
includes only one gene, FLAP (ALOXSAP). A two marker haplotype
involving alleles 0 and -2 for markers DG13S166 and D13S1238,

respectively, is found in excess in patients. Carrier frequency of this
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haplotype was estimated to be 27% in female MI patients and 15.4% in
controls (p-value 1 X 10°) . This was our first evidence that variation in the
FLAP gene contributes to MI risk.

To confirm this observation , the FLAP gene was sequenced in its
entirety and numerous SNPs were defined. Many of these were used to
genotype 437 female MI patients, 1049 male MI patients, and 811 controls. In
a case-control study of the MI patients using these data, several haplotypes
were found, that were signiﬁcéntly over-represented in the female MI patients
compared to controls (see Table 6). These haplotypes were highly correlated
to each other since they are within a block of linkage disequilibrium covering
the FLAP gene. Table 7 shows two haplotypes that are representative of these
female MI risk haplotypes. They have relative risks of 2.4 and 4 and are
carried by 23% and 13% of female MI patients, respectively. Table 8 shows
that these same haplotypes show association to male MI although with lower
relative risks.

In an effort to identify haplotypes involving only SNP markers that
associate with MI, more SNPs were identified by sequencing the FLAP gene
and the region flanking the gene. Currently, a total number of 45 SNPs have
been genotyped on 1343 patients and 624 unrelated controls. Two correlated
series of SNP haplotypes were observed in excess in patients, denoted as A
and B in Table 9. The length of the haplotypes varies between 33 and 69 Kb,
and the haplotypes cover one or two blocks of linkage disequilibrium. Both
series of haplotypes contain the common allele 2 of the SNP SG13S25. All
haplotypes in the A series contain the SNP DGOOAAHID, while all haplotypes
in the B series contain the SNP DGOOAAHII. In the B series, the haplotypes
B4, B5, and B6 have a relative risk (RR) greater than 2 and with allelic
frequencies above 10%. The haplotypes in A series have slightly lower RR
and lower p-values, but higher frequency (15-16%). The haplotypes in series
B and A are strongly correlated, i.e. the haplotypes in B define a subset of the
haplotypes in A. Hence, haplotypes B are more specific than A. Haplotypes

A are however more sensitive, i.e. they capture more individuals with the
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putative mutation, as is observed in the population attributable risk which is
less for B than for A. Furthermore, these haplotypes show similar risk ratios
and allelic frequency for early-onset patients (defined as onset of first MI
before the age of 55) and for both gender. In addition, analyzing various
groups of patients with known risk factors, such as hypertension, high
cholesterol, smoking and diabetes, did not reveal any significant correlation
with these haplotypes, indicating that the haplotypes in the FLAP gene
represent an independent genetic susceptibility factor for MI.

The FLAP gene encodes for a protein that is required for leukotriene
synthesis (LTA4, LTB4, LTC4, LTD4, LTE4). Inhibitors of its function
impede translocation of 5-lipoxygenase from the cytoplasm to the cell
membrane and inhibit activation of 5-lipoxygenase. The leukotrienes are
potent inflammatory lipid mediators derived from arachidonic acid that can

potentially contribute to development of atherosclerosis and destabilization of

atherosclerotic plaques throu lipid oxidation and/or proinflammatory effects.

Allen et al., (Circulation. 97: 2406-2413(1998)) described a novel mechanism
in which atherosclerosis is associated with the appearance of a leukotriene
receptor(s) capable of inducing hyperreactivity of human epicardial coronary
arteries in response to LTC4 and LTD4. Allen et al. show a photomicrograph
of a section of human atherosclerotic coronary artery a positive staining of a
number of members of the leukotriene pathway, including FLAP. Mehrabian
et al. described the identification of 5-Lipoxygenase (5-LO) as a major gene
contributing to atherosclerosis susceptibility in mice. Mehrabian et al.
described that heterozygous deficiency for the enzyme in a knockout model
decreased the atherosclerotic lesion size in LDL~/- mice by about 95%.
Mehrabian et al show that the enzyme is expressed abundantly in macrophage-
rich regions of atherosclerotic lesions, and suggested that 5-LO and/or its
products might act locally to promote lesion development (Mehrabian et al.,
Circulation Research. 91:120 (2002)). Studies of FLAP inhibition in animal
models of atheroscerosis are scarce. However, in a rabbit model of acute MI

assesssed 72 hours after coronary artery ligation the FLAP-inhibitor
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BAYx1005 markedly reduced mortality, from 65% to 25%, and blocked the
increase in CPK and neutrophil accumulation as well as the ECG-changes
observed in sham treated animals (J. Pharmacol. Exp. Ther., 276:332 (1996)).
Mutations and /or polymorphisms within the FLAP nucleic acid, and

5 other members of the same pathway (e.g., 5-lipoxygenase, LTA4 Hydrolase,
LTB4 receptors, LTC4 Synthase, and CysLT2 receptor), that show association
with the disease, can be used as a diagnostic test. The members of the 5-LO
pathway in particular are valuable therapeutic targets for myocardial
infarction.

10

Table 1 The marker map for chromosome 13 used in the linkage

analysis.
Location (¢cM) Marker Location (cM) Marker
6 D13S175 63.9 D138170
9.8 '~ D138S1243 68.7 D13S265
13.5 D13S1304 73 D13S167
17.2 D13S217 76.3 D13S1241
21.5 D13S289 79.5 D13S1298
25.1 D13S171 816 D13S1267
28.9 D13S219 84.7 D13S1256
329 D13S218 85.1 D13S158
383 D13S263 87 D138274
42.8 D138326 93.5 D13S173
45.6 D13S153 96.7 D13S778
49.4 D13S1320 102.7 D13S1315
52.6 D13S1296 110.6 D138285
55.9 D13S156 115 D13S293
59.8 D13S1306
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Table 2 Marker Map for the second step of Linkage Analysis

Location (cM) Marker Location (¢cM) Marker
1.758 D138S175 42.585 D13S1248
9.235 D13S787 44.288 D13S1233
11.565 D13S1243 44.377 D13S263
16.898 D13S221 45.535 D13S325
17.454 D13S1304 45.536 D13S1270
18.011 D13S1254 45.537 D13S1276
18.59 D135625 49.149 D13S326
19.308 D13S1244 49.532 D13S1272
19.768 D138243 52.421 D13S168
22.234 D13S1250 52.674 D13S287
22.642 D13S1242 60.536 D13S1320
22.879 D13S5217 64.272 D13S1296
25.013 D13S1299 71.287 D13S156
28.136 D13S289 76.828 D13S1306
28.678 D13S290 77.86 D13S170
29.134 D13S1287 82.828 D13S265
30.073 D13S260 91.199 D13S1241
31.98 D13S171 93.863 D13S1298
32.859 D13S267 97.735 D13S779
33.069 - D13S1293 100.547 D13S1256
33.07 D13S620 102.277 D138274
34.131 D13S220 111.885 D13S173
36.427 D13S219 112.198 D13S796
39.458 D13S1808 115.619 D138778
40.441 D13S218 119.036 D13S1315
41.113 D13S1288 126.898 D13S285
41.996 D13S1253 131.962 D13S293
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Table 3 shows the five exons with positions that encode the FLAP protein,

markers, polymorphisms and SNPs identified within the genomic sequence by
the methods described herein. One SNP, B_SNP_302465, is in the coding
region. The polymorphism, SNP 302465, does not change the amino acid

sequence in the protein.

Table 3 Exons and SNPs in the Nucleic Acid Encoding FLAP

Exons/markers/SNPs Position(bp) Size(bp) |SNPs

D135289 249198-249445 248

DG135166 249855-250249 395

Exon1 293667-293736 70

Exon2 302413-302512 100

B_SNP_302465 302465 1 heterozygous C-T (3%) lin exon

B_SNP_302524 302524 1 heterozygous A-C (55%)
homozygous A-A (22.5%)
homozygous C-C (22.5%)

B_SNP_302560 302560 1 heterozygous A-G (2%)

B_SNP 302617 302617 1 heterozygous C-T (37%)

homozygous T-T (59%)

homozygous C-C (4%)

Exon3 310405-310475 71

B_SNP_310657 310657 1 heteroygous A-G (6%)

Exon4 314297-314378 82

B_SNP_314500 314500 1 heterozygous G-C (24%)
homozygous C-C (6%)
Homozygous G-G (70%)

Exonb 322297-322459 163

DG133164 330669-330886 218

D13381238 330679-330831 153

DG13S5163 363743-363904 162

SNP13B R1028729

(rs1028729) 145600 1 homozygousC-C (11%),
heterozygous C-T(41%)
homozygous T-T (47%)

SNP13B_Y1323898

(rs1323898)* 151047 1 homozygousG-G(38%)

heterozygous G-A(47%)

homozygous A-A (15%)
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SNP13B_K912392

(rs912392)* 193119 1 homozygousC-C (13%)
heterozygous C-T(46%)
homozygous T-T (41%)

DGOOAAFQR

(rs1556428)* 117676 1 homozygousG-G(1%)
heterozygous G-A(18%)
homozygous A-A (80%)

DGOOAAFIV

(rs22485654)* 227629 1 homozygousT-T (75%)
heterozygous T-A(23%)
homozygous A-A (2%)

DGOOAFJT 293754 1 HomozygousC-C (45%),
heterozygous C-A(45%),
homozygous A-A (10%)

DGOOAAHII 294503 1 homozygousG-G (44 %),
heterozygous G-A(46%),
homozygous A-A (10%)

DGOOAAHID 296020 1 homozygousT-T (43%),
heterozygous T-A(45%),
homozygous A-A (12%)

DGO0AAHIJ 298098 1 homozygousG-G(60%),
heterozygous G-A(35%),
homozygous A-A (6%)

DGOOAAHIH 298188} 1 homozygousG-G(32%),
heterozygous G-A(48%),
homozygous A-A (19%)

DGOOAAHIE

(rs3885907)* 298379 1 homozygous C-C (23%),
heterozygous C-A(48%),
homozygous A-A (29%)

DGOOAAHIG 304334 1 homozygousC-C (21%),
heterozygous C-T(49%),
homozygous T-T (31%)

DGOOAAHIF 324849 1 homozygousG-G (54%), |
heterozygous G-C{39%),
homozygous C-C (7%)
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DGOOAAHOI 325651 1 homozygousG-G (59%),
heterozygous G-A(36%),
homozygous A-A (56%)
FLLA267479 267479 1
FLA267696 267696 1
FLA267853 267853 1
FLA270742 270742 1
FLA270830 270830 1
FLA273407 273407 1
FLA274084 274084 1
FILA275784 275784 1
FLA275952 275952 1
FLA277478 277478 1
FLA277678 277678 i
FLA278185 278185 1
FLLA278492 278492 1
FLA278845 278845 1
FLA280183 280183 1
FLA280923 280923 1
FLA283400 283400 1
FLA283477/8G13525 283477 1
FLA284410 284410 1
FLA284815 284815 1
FLLA284903 284903 1
FLA290195 290195 1
FLA290553 290553 1
FLA290570 290570 1
FLA292253 202253 1
FLA292576 292576 1
FLA295036 295036 1
FLA296102 296102 1
FLA298098 298098 1
FILA298188 298188 1
FLA298230 298230 1
FLA298379 298379 1
FLA298507 298507 1
FLA298604 298604 1
FLA298987 298987 1
FLLA299063 299063 1
FLA299772 . 299772 1
FLA299843 299843 1
FLA299980 299980 1
FLA300662 300662 1
FLA300864 300864 1
FLA302094 302094 1
FLA302465 302465 1
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FLA302524 302524 1
FLA303769 303769 1
FLA303796 303796 1
FLA303957 303957 1
FLA303967 303967 1
FLA304170 304170 1
FLA304334 304334 1
FLA304512 304512 1
FLA304583 304583 1
FLA305089 305089 1
FLA305505 305505 1
FLA305678 305678 1
FLA305956 305956 1
FLA306447 306447 1
FLA307155 307155 1
FLA307165 307165 1
FLA308514 308514 1
FLA308527 308527 1
FLA309851 309851 1
FLA310657 310657 1
FLA311122 311122 1
FLA311248 311248 1
FLA311737 311737 1
FLA312038 312038 1
FLA312056/SG13S30 312056 1
FLA314500 314500 1
FLA314532 314532 1
FLA315014 315014 1
FLA315232 315232 1
FLA315355 315355 1
FLA315611 315611 1
FLA316131 316131 1
FLA316408 316408 1
FLA316472 316472 1
FLA316515 316515 1
FLA316569 316569 1
FLA316607 316607 1
FLA316763/SG13S32 316763 1
FLA317496 317496 1
FLA317619 317619 1
FLA317620 317620 1
FLA317647 317647 1
FLA317733 - 317733 1
FLA317744 317744 1
FLA317815 317815 1
FLA318219 318219 1
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FLA319969 319969 1
FLA320261 320261 1
FLA320393/SG13842 320393 1
FLA320595 320595 1
FLA321774 321774 1
FLA321966 321966 1
FLA322025 322025 1
FLA322093 322093 1
FLA323013 323013 1
FLA323316/SG13S34 323316 1
FLA323366 323366 1
FLA324591 324591 1
FLA324601 324601 1
FLA324849 324849 1
FLA325369 325369 1
FLA326187 326187 1
FLA326657 326657 1
FLA327265 327265 1
FLA328964 ’ 328964 1
FLA330265 330265, 1
FLA330455 330455 1
FLA331234 331234 1
FLA331374 331374 1
FLA331395 331395 1
FLLA331473 331473 1
FLA331517 331517 1
FLA331526 331526 1
FLA331651 331651 1
FLA331841 331841 1
FLA287889/DGO0AAJFF 287889 1
DGOOAAFIU/SNP_13_Y1323892 256047 1
SG13S35/FLA324333 324333 1
SG13886 305031 1
* indicates a publicly available SNP.
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Significant 4 microsatellite marker haplotypes. Length=length of

haplotype in Mb. P-val=p-value. RR=Relative risk. N af=Number of

patients. P al=allelic frequency of haplotype. P ca =carrier frequency of

haplotype. N ct=number of controls. Alleles= alleles in the haplotype.

Markers= markers in the haplotype.

i

markers |:

pos.rr-frqatiperc

Length

p-val

RR

N_af

P_al

P _ca

N_ct

P_al

P ca

Alleles

Markers

0.88

4.71E-06)

6.23

428

0.065

0.125

721

0.011

0.022]

-6

o

DG13580
DG13S83
DG1351110
DG13S163

0.82

8.60E-06

INF

438

0.032

0.062

720

14

DG135111

1 DG1351103
D1351287
DG1351061

0.67]

6.98E-06

19.91

435

0.03

0.059

721

0.002

0.003

[

DG1351103
DG13S8163

D135290

DG1351061

0.767]

4.85E-06)

26.7

436

0.048

0.094

721

0.002

0.004

12

DG1351101
DG135166
D1351287
DG1351061

0.515

1.93E-06]

INF

422

0.048

0.094

721

[0)]

DG13S5166
DG135163
D138290
DG1351061

0.864;

1.68E-06)

INF

424

0.024

0.048

717|

DG135166
DG135163
DG1351061
DG135293

0.927]

5.38E-06

INF

435

0.034]

0.067|

720

0

0

4

2

14

w

DG1381103
D1351287
DG1351061
DG13S301

Alleles #'s: For SNP alleles A=0,C=1,G=2,T=3; for
microsatellite alleles: the CEPH sample (Centre d’Etudes du
Polymorphisme Humain, genomics repository) is used as a reference,
the lower allele of each microsatellite in this sample is set at 0 and all
other alleles in other samples are numbered according in relation to
this reference. Thus allelel is 1 bp longer than the lower allele in the
CEPH sample, allele 2 is 2 bp longer than the lower allele in the CEPH
sample, allele 3 is 3 bp longer than the lower allele in the CEPH
sample, allele 4 is 4 bp longer than the lower allele in the CEPH
sample, allele -1 is 1 bp shorter than the lower allele in the CEPH
sample , allele -2 is 2 bp shorter than the lower allele in the CEPH
sample, and so on.




WO 2004/035741 PCT/US2003/032556

-127-

Table 5
Significant 5 microsatellite marker haplotypes. Length=length of

haplotype in Mb. P-val=p-value. RR=Relative risk. N af=Number of patients.
P al=allelic frequency of haplotype. P ca =carrier frequency of haplotype. N
5 ct=number of controls. Alleles= alleles in the haplotype. Markers= markers

in the haplotype

Smarkers | pos.rr-frqgtiperc “” L

Length p-val RR [N _af P _al Pca INct [Pal [P ca [Aleles Markers

DG13879
D135129¢
DG13887
D13S1246

0.851| 7.45E-06| 15.43 413 0.034] 0.067) 715 0.002| 0.005 018 0O 0 0DG135166

[e)

DG13S79
DG13883
DG1351104
DG1381103

0.964] 8.07E-06]NF 437| _0.023 0.045 721 0 0 0-12 6 8 6DG138163

)]

DG13S79
DG1351104
DG138172
DG1351103
0.964 2.38E-06INF 437f 0.026] 0.052 720 0 g 0 6 O 8§ 6/DG135163

DG13879
DG1381110
DG138175
DG138166

0.931) 7.05E-06 5.8 429 0.068 0.131 721] 0.012 0.025 0 -6 0 01351238

(o]
4
N

DG13879
DG1351098
DG1381103
. DG135166
0.964{ 8.13E-06|INF 434 0.021 0.041] 721 0 0j 0 3 8 2 6DPG135163

DG1381110
DG13889
DG135175
DG135166
D1351238

)

0.597) 9.78E-06) 4.58 428 0.074) 0.143] 717 0.017] 0.034 6 0 0 O

DG13S83
DG13S1110
DG135166
D1351238

0.896| 6.92E-06]|NF 428 0.026] 0.051 721 0 0 12 -6 0 -2 2D135290
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Additional haplotypes were associated with M1, as shown in the following

Tables.

5 Table 6 shows haplotypes in the FLAP region (FLAP and flanking nucleotide sequences)

that are significantly associated with female MI.
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25 Table 7 Two variants of the female MI “at risk” haplotypes
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P-vyal: p~value for the association. N_aff: Number of patients used in the analysis.Aff. frq: haplotype frequency in patients.

40 N_ctrl: number of controls used in the analysis.Ctrl.frq: Haplotype frequency in controls. Rel_risk: Relative risk of the
haplotype. PAR: population attributable risk. Info: information content.
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Table 8 The frequencies of the female MI “at risk” haplotypes in male patients vs controls.
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EXAMPLE 2 RELATIONSHIP BETWEEN MUTATION IN 5-LO
PROMOTER AND MI
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A family of mutations in the G-C rich transcription factor binding
region of the 5-LO gene has previously been identified. These mutations
consist of deletion of one, deletion of two, or addition of one zinc finger
(Sp1/Egr-1) binding sites in the region 176 to 147 bp upstream from the ATG
translation start site where there are normally 5 Sp1 binding motifs in tandem.
These naturally occurring mutations in the human 5-LO gene promoter have
been shown to modify transcription factor binding and reporter gene
transcription. The capacity of the mutant forms of DNA to promote
transcription of CAT reporter constructs have been shown to be significantly
less than that of the wild type DNA (J. Clin. Invest.Volume 99, Number 5,
March 1997, 1130-1137).

To test whether 5-LO is associated with the atherosclerotic diseases,
particularly myocardial infarction (MI) in the human population, this promoter
polymorphism, consisting of variable number of tandem Sp1/Egr-1 binding
sites, was genotyped in 1112 MI patients, 748 patients with PAOD, and 541
stroke patients.

The results, shown in Table 10, demonstrate that the wild type allele
(which represents the allele with the most active promoter and thus with the
highest expression of the 5-LO mRNA) is significantly associated with MI
(RR=1.2, p<0.05). The results are consistent with a disease hypothesis that

increased expression of the 5-LO plays a role in the pathogenesis of ML

Table 10

N_aff Frq_aff N_ctri Frq_ctrl Risk Ratio P-value

M| patients 1112 0.8701 734 0.8501 1.1803 0.048
Independent 969 0.8720 734 0.8501 1.2013 0.037

Males

646 0.8740 734 0.8501 1.2232 0.039

Females 465 0.8645 734 0.8501 1.1249 0.180
Age of onset < 60 522 0.8745 734 0.8501 1.2286 0.046
Males 353 0.8768 734 0.8501 1.2542 0.053
Females 169 0.8698 734 0.8501 1.1779 0.202
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EXAMPLE 3: ELEVATED LTE4 BIOSYNTHESIS IN INDIVIDUALS WITH
THE FLAP MI-RISK HAPLOTYPE

Based on the known function of the end products of the leukotriene pathway
and based on our 5-LO association data, the association of the FLAP haplotype with
MI is best explained by increased expression and/or increased function of the FLAP
gene. In other words, those individuals that have a “at risk” FLAP haplotype have
either, or both, increased amount of FLAP, or more active FLAP. This would lead to
increased production of leukotrienes in these individuals.

To demonstrate this theory, LTE4, a downstream leukotriene metabolite, was
measured in patient serum samples. A quantitative determination of LTE4 in human
serum was performed by liquid chromatography coupled with tandem mass

spectrometry. The protocol was performed as follows:
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ANALYTICAL METHOD

Table P1 (Protocol 1): List of Abbreviations

CAN Acetonitrile

IS Internal standard

LC-MS/MS Liquid chromatography tandem mass spectrometry
LOQ Limit of quantification

QCs Quality controls

R’ Coefficient of determination

SS Spiking solution
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Apparatus and conditions
Table P2 Analytical apparatus and conditions

Instruments / Conditions | Details

Analytical column Zorbax extend Cis, 3.5um (50 x 2.1 mm)

Column temperature Ambient

Pump and flow Hewlett Packard Series 1100 Binary pump delivering 0.3
ml/min

Mobile phase A: Buffer: Acetonitrile:H,O (5:95 % v/v). (Containing 10 mM

Ammonium Acetate and 0.1% Acetic acid at pH 4.6).
B: Buffer: Acetonitrile:H,O (95:5 % v/v). (Containing 10 mM
Ammonium Acetate and 0.1% Acetic acid at pH 4.6).

Gradient Time %A  %B  Flow rate

0.00 30 70 0.3 ml/min
1.00 30 70 0.3 ml/min
1.50 90 10 0.3 ml/min
6.00 90 10 0.3 ml/min
6.50 30 70 0.3 ml/min
10.00 30 70 0.3 ml/min

Sample injection HTC PAL autosampler 10 pi onto the HPLC column

Mass Spectrometric Quattro Ultima™ Tandem MS/MS, Micromass. England.
system

Recording and Mass Lynx, version 3.5. All chromatograms and reports are
integration printed out in hardcopy and stored in electronic form on the

workstation hard disk drive. Recording time was 10 min.

Retentions times LTE4 ~ 3.05 min.
LTE4s-d; ~ 3.05 min.

Ionization mode Electrospray atmospheric pressure in negative ion mode
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Scan mode Multiple reaction monitoring (MRM)
Compound Parent ion Daughter ion
LTE, 438.2 333.2
LTE4-d; 441.2 336.2

Other instruments

Table P3 The apparatus used for sample treatment and measurements
Apparatus Brand Type
Pipette Eppendorf Edos 5221
Pipette Labsystems | Finnpipette 200 ul
Centrifuge Eppendorf 5417C
Evaporation unit | Porvair Ultravap
Vibrofix ka-Werk | VF-1
Thermolyne | Maxi-mix III"™", 65800
Balance Sartorius LA 1208
Ultra sonic bath | Cole Parmer | 8391
Materials
5 Table P4 Reagents for sample treatment and measurements
Reagent Manufacturer Quality Art no.
Acetonitrile (ACN) Rathburn HPLC grade RH 1016
Methanol Rathburn HPLC grade RH 1019
Ammonium acetate Merck Pro analysis 1116
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Table P5 Reference substances
Details Reference
Reference standards | Leukotrine E, from Cayman Chemical, MI, 20410

10

USA

Internal standards

Leukotriene E4-20, 20,20-d3 from Biomol, PA, | S10120
USA

Stock solutions

A stock solution of LTE, was prepared by the supplier at a concentration of

100pg/ml in methanol.

The stock solution was diluted to a concentration of 20ug/ml

in methanol and this working solution (WS-1) was kept refrigerated at 2-8°C.

An internal standard stock solution (LTE4-d3) was prepared by the supplier at

concentration of 49.5ug/ml. The stock solution was diluted to a concentration of

1pg/ml in methanol and this working solution was kept refrigerated at 2-8°C.

Preparation of spiking solutions, calibration standards and quality control samples

Spiking solutions (SS) in the concentration range of 1 ng/ml to 10000 ng/ml

were prepared by dilution of the working Solution.

The following spiking solutions were prepared:

Table P6 Spiking solutions for calibration standards

SS | Concentration | Preparation
(ng/ml)
1 10000 500u1 of WS-1 (20ug/ml) diluted to 1.0 ml with 70%
MeOH/water

2 1000 100yl of SS-1 was diluted to 1.0 ml with 70% MeOH/water
3 100 100ul of SS-2 was diluted to 1.0 ml with 70% MeOH/water
4 30 300ul of SS-3 was diluted to 1.0 ml with 70% MeOH/water
5 20 200ul of SS-3 was diluted to 1.0 ml with 70% MeOH/water
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6 16 160ul of SS-3 was diluted to 1.0 ml with 70% MeOH/water
7 12 120l of SS-3 was diluted to 1.0 ml with 70% MeOH/water
8 8.0 400l of SS-5 was diluted to 1.0 ml with 70% MeOH/water
9 4.0 200pul of SS-5 was diluted to 1.0 ml with 70% MeOH/water
10 2.0 100ul of SS-5 was diluted to 1.0 ml with 70% MeOH/water
11 1.4 175pl of SS-8 was diluted to 1.0 ml with 70% MeOH/water
12 1.0 125u1 of SS-8 was diluted to 1.0 ml with 70% MeOH/water

Table P7 Spiking solutions for quality controls

SS | Concentration | Preparation
(ng/ml)

13 14 140ul1 of SS-3 was diluted to 1.0 ml with 70%
MeOH/water |

14 6.0 300ul of SS-5 was diluted to 1.0 ml with 70%
MeOH/water

15 24 120ul of SS-5 was diluted to 1.0 ml with 70%
MeOH/water

After preparation, spiking solutions for calibration standards and quality

5 controls were kept refrigerated at 2-8°C.

Preparation of calibration standards and quality controls
Fresh calibration standards and quality controls (QCs) were prepared each day
by spiking blank plasma as described in Tables P8 and P9, respectively.
10
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Table P8 Preparation of calibration standards
Concentration SS (ul) Blank Plasma
(ng/ml)
1500 20 pl of the SS-4 (30ng/ml) 380 ul
1000 20 pl of the SS-5 (20ng/ml) 380 wl
800 20 pl of the SS-6 (16ng/ml) 380 pl
600 20 pl of the SS-7 (12ng/ml) 380 ul
400 20 pl of the SS-8 (8ng/ml) 380 ul
200 20 pl of the SS-9 (4.0ng/ml) 380 ul |
100 20 pl of the SS-10 (2.0ng/ml) 380 1
70 20p] of the SS-11 (1.4ng/ml) 380 pl
50 20pl1 of the SS-12 (1.0ng/ml) 380 ul .
Table P9 Preparation of quality controls
Concentration SS (ul) Blank Plasma
(ng/ml)
800 20 pl of the SS-13 (14ng/ml) 380 ul
40 20yl of the SS-14 (6.0ng/ml) 380 ul
8.0 20ul of the SS-15 (2.4ng/ml) 380 ul
5
Sample preparation

Aliquots of 400 ul of each study sample, calibration standards, QC samples

and control blank are pipetted into an eppendorf vial. All samples apart from blank

are then spiked with 20 ul of internal standard working solution and the samples are

10 then vortex-mixed for few seconds. The pH of the plasma samples is adjusted to pH

4.5 using 60 pl of 10% acetic acid and centrifuged for 10 min. at 4100 rpm

immediately before the extraction. The solid phase extraction 96-well plate is
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conditioned with 1 ml methanol and 1 m! water. Then 400u1 of the plasma samples
are loaded on the plate. Vacuum is applied, followed by drying the disk for 1 min.
After being washed with 2ml water and 1 ml 30% methanol in 2% acetic acid. Next
the plate is eluted with 0.6 ml methanol. The plate is then dried for few minutes. The
methanol eluate is evaporated almost to dryness under a stream of nitrogen at 45°C.
The residue is reconstituted in 30 pl mobile phase and vortex-mixed for few min.
Subsequently, the solutions are centrifuged for 10 min at 10.000 rpm. and 10 pl are
injected by the autosampler into the LC-MS/MS system for quantification.

PERFORMANCE OF MEASUREMENTS

The samples will be prepared and measured in batches and a typical batch will

consist of:

One set of calibration standards, one extra lowest calibration standard and one blank.
Samples collected from a 16 individuals and one set of control samples (Cr, Cy, Cy)

Samples collected from a 17 individuals and one set of control samples (C, Cy, Cr)

QUANTITATIVE DETERMINATION OF ANALYTE IN PLASMA SAMPLES

The standard curve is calculated from the peak area ratios

ANALYTE/INTERNAL STANDARD of the calibration standards and their nominal

ANALYTE concentrations. The unknown samples for LTE; were calculated from a

quadratic regression equation where a weighted curve, 1/X? is used. The measured

peak area of the samples was converted into pictogram of ANALYTE per milliliter
(pg/ml) of plasma according to the calculated equation for the standard curve.

The calculation of the regression for the standard curve and the calculations of

the concentration of the unknown samples and the control samples are performed with

MassLynx Software.
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ACCEPTANCE CRITERIA

Calibration standards

The coefficient of determination (R?) for the calibration curve must exceed
0.98.

The calibration curve included the concentration range from 50pg/ml —
1500pg/ml.
Concentration of the calibration standards must be within +25% of their nominal
value when recalculated from the regression equation. Calibration standards that fail
these criteria (at most 3 in each run) are rejected and the calibration performed again
with the remaining standards. If the standard curve is not accepted, the samples must

be reanalyzed.

Control samples

At least two thirds of the analysed quality controls must be within +25% of
their nominal value when calculated from regression equation. If more than a third of

the controls fail, the samples must be reanalyzed.

RESULTS

Table 11 (below) shows that the female MI “at risk” haplotype is more
significantly associated with female MI patients who have high LTE4 levels (top 50th
percentile), than with female MI patients who have low levels of LTE4 (bottom 50th
percentile).

In addition, haplotype analysis, comparing female MI patients with high levels
of LTE4 with female patients with low levels, showed that those with high levels had
increased prevalence of the “at risk” haplotype by 1.6 fold (see Table 12). The results
show clearly that the “at risk™ haplotypes are enriched in the MI patient group that
has high levels of LTE4. The carrier frequency of the “at risk” haplotypes are 12%
and 20%, respectively, in the whole female MI group, but go up to 15% and 24%,
respectively, in the female MI group that has high levels of LTE4. Correspondingly,
the carrier frequency of the “at risk”” haplotypes decrease to 8% and 18%,
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respectively, in the group of female MI that has low levels of LTE4 (Note carrier
frequencies are twice the disease allele frequency times 1 minus the disease allele
frequency plus the square of the disease allele frequency).

Note that LTE4 may simply reflect the leukotriene synthesis rate of the
leukotriene synthetic pathway upstream of the key leukotriene metabolite involved in
Ml risk. For example, leukotriene B4 is probably more likely than leukotriene E4 to
be involved in the inflammatory aspects of MI plaques but since B4 has a short half
life, it is difficult to measure reliably in serum samples, while E4 has long term

stability.

Table 11 Association of the at risk haplotypes for female MI, with female MI who also have high
levels of LTE4 (>50pg/ml (roughly the upper 50th percentile). Less significant association between the
at risk haplotype for female MI, with female MI who also have low levels of LTE4 (<50pg/ml).
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P-val: p-value for the association. N_aff: Number of patients used in the analysis.Aff. frq: haplotype frequency in patients.

N_ctrl: numiber of conirols used in the analysis.CtrlLfrq: Haplotype frequency in controls. Rel_risk: Relative risk of the

haplotype. PAR: population atiributable risk. Info: information content.
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Table 12 Association between haplotypes that are most significantly associated with female MI, and
serum LTE4 levels. Here, the group of affected individuals are defined as female MI patients with high serum

LTE4 (higher than 50 pg/ml) and the control group is defined as female MI patients with low serum LTE4

(below 50 pg/ml)
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High vs low LTE4
0 1 3 0 3 3 2| -2 1.61E-01] 221} 0.084{ 185} 0.054{ 1.61] 0.063} 0.689
1 3 4] 2{ -2 1.20E-01] 220{ 0.13|182; 0.088{ 1.54| 0.089{ 0.686

P-val: p-value for the association. N_aff: Number of patients used in the analysis.Aff. frq: haplotype frequency in patients.
N_ctrl: number of controls used in the analysis.Ctrl.frq: Haplotype frequency in controls. Rel_risk: Relative risk of the

haplotype. PAR: population attributable risk. Info: information content.

EXAMPLE 4 ELEVATED LTE4 CORRELATED WITH ELEVATED C-

REACTIVE PROTEIN (CRP)

The relationship between the increased production of leukotrienes and the

inflammatory marker CRP, a well established risk factor for MI, was then explored.

As shown in FIG. 9, a significant positive correlation was found between serum

I.TE4 levels and serum CRP levels.

EXAMPLE 5: ASSESSMENT OF LEVEL OF CRP IN PATIENTS WITH AT-RISK

HAPLOTYPE

The level of CRP in female patients with female MI at-risk haplotypes was

assessed, in order to demonstrate the presence of a raised level of inflammatory

marker in the presence of the female MI at-risk haplotype. Results are shown in

Table 13. The average CRP was elevated in those patients with the at-risk haplotype

versus those without it.
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Table 13
All female
patients
no Mean CRP SE CRP
affecteds: With haplotype. 155 491 8.7
Not with haplotype. 218 4.35 6.13

EXAMPLE 6: ELEVATED SERUM LTE4 LEVELS IN MI PATIENTS VERSUS
CONTROLS

The end products of the leukotriene pathway are potent inflammatory lipid
mediators that can potentially contribute to development of atherosclerosis and
destabilization of atherosclerotic plaques through lipid oxidation and/or
proinflammatory effects. Examples one through five show that: 1) MI correlates
with genetic variation at FLAP; 2) MI correlates with high expression promoter
polymorphism at 5-LO; 3) C-reactive protein levels correlate with serum leukotriene
E4; and 4) Patients with MI-risk FLAP haplotypes have higher levels of serum
leukotriene E4 and CRP. Based on these data, it was hypothesized that serum
leukotriene E4 levels correlate with MI risk.

To test this hypothesis, LTE4, a downstream leukotriene metabolite, was
measured in 488 female MI patient and 164 control serum samples. The LTE4 levels
for the patients was higher than that for the controls using a one-sided Wilcoxon rank-
sum test. The p-value of the difference was 0.0092 thus confirming our hypothesis.
Therefore, elevated leukotriene E4 represents a risk factor for MI. Serum or plasma
LTE4 levels may be used to profile the MI risk for individuals to aid in deciding
which treatment and lifestyle management plan is best for primary or secondary MI
prevention. In the same way other leukotriene metabolites may be used to risk profile
for MI.
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In summary, it has been found that: MI correlates with genetic variation at

FLAP; MI correlates with high expression promoter polymorphism at 5-LO; patients

with female MI at-risk FLAP haplotypes have higher levels of serum LTE4; LTE4

levels correlate with CRP levels in serum; and patients with MI at-risk FLAP

haplotypes have elevated CRP.

Taken together, these results show that increased leukotriene synthesis is a

risk factor for MI, especially but not only in females, and that this risk is driven in

part by variants in FLAP and 5-LO genes and are captured in part by measurement of
levels of serum LTE4 and CRP.

MARKERS UTILIZED HEREIN

Table 14: Position (Mb) of microsatellite markers sequence assembly (SAS5),
primers and size of the markers.

Warker

mb Forward Reverse ' size
25.0920 IACGGTGATGACGCCTACATT TCACATGGACCAATTACCTAGA
42DG1352101 |(SEQ ID NO: 4) A(SEQ ID NO: 5) 188
25.0920 CAAATTTCAGATGTGCCAACC IACGGTGATGACGCCTACATT(S
42DG13848 [(SEQID NO: 6) EQ ID NO: 7) 214
25.3965 IACCAGCCTTTGCTTAGGA(SEQ IDIACATTCTAGTGCTACAGGGTAC
04D1351304 NO:8) [TC(SEQ ID NO: 9) 133,
25.3965) TGTTCTGCACACGAACATTCT(SE [TCCTGAGTCCTCTCCACCTG(S
35DG1382105 |Q ID NO: 10) EQ ID NO: 11) 104
25.4455 GGGAATTAATGAAGAACAACAA [CATGTTTCGAAGAACTCAAGAG
11DG1352106 IA(SEQ ID NO: 12) G(SEQ ID NO: 13) 428
25.5449 AAATTACTTCATCTTGACGATAACI|ICTATTGGGGACTGCAGAGAG
20D13S1254 |A(SEQ ID NO: 14) (SEQ ID NO: 15) 218
25.5449 GGGACTGCAGAGAGCAGAAG CAAGAAGGGAAATTCCTACGC
25DG1382107 [(SEQ ID NO: 16) (SEQ ID NO: 17) 95
25.5659 AGCCAGTGTCCACAAGGAAG GAGGGTGAGACACATCTCTGG
56DG13855 (SEQ ID NO: 18) SEQ ID NO: 19) 283
25.6057 IAATCGTGCCTCAGTTCCATC CCACCAGGAACAACACACAC
93DG13854 |(SEQ ID NO: 20) SEQ ID NO: 21) 156
25.61 96‘ ITTGCTCTCCAGCCTGGGC (SEQ |TTCCTCTGGCTGCCTGCG ]
93D135625  [ID NO: 22) SEQ ID NO: 23) 185
25.6874 TTTGATTCCGTGGTCCATTA (SEQTTATTITGGTCGGTGCACCTTT
22DG1381479 D NO: 24) (SEQ ID NO.25) 339
25.7493 GGTAGGTTGAAATGGGCTAACA [TCATGACAAGGTGTTGGATTT
44DG 1351440 [(SEQ ID NO: 26) (SEQ ID NO: 27) 153
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25.9012 CCTCCTCTGCCATGAAGCTA  [CTATTTGGTCTGCGGGTTGT
12DG1351890 |(SEQ ID NO: 28) (SEQ ID NO: 29) 418
25.9280 TTTGAGCCCAGATCTAAGCAA  |AAATGTTAATGTCACCGACAAA
81DG1351879 [(SEQ ID NO: 30) | SEQ ID NO: 31) 443
25.9326 TACTGGGTTATCGCCTGACC  |[CCAATGGACCTCTTGGACAT
09DG1351540 [(SEQ ID NO: 32) (SEQ ID NO: 33) 152
25.9467 TTTGAATGTTCATATATITGTGGT [CCCTCGTAATGAAACCTATTTG
43DG1351889 (G (SEQ ID NO: 34) A (SEQ ID NO: 35) 222)
25.9486 TTTCGGCACAGTCCTCAATA  [CAGGGTGTGGTGACAT (SEQ
79DG13S59  ((SEQ ID NO: 36) ID NO: 37) 228
25.9523 TGTTTCTTTCTTICTCTCTCTCTTTAAATGAGTTCAATGAGTTGTGG
47DG1351894 [C (SEQ ID NO: 38) (SEQ ID NO: 39) 209
25.9883 CAGAGAGGAACAGGCAGAGG  AGTGGCTGGGAAGCCTTATT
60DG1351545 [(SEQ ID NO: 40) (SEQ ID NO:41) 394
26.0718 IAGGTGAGAGAACAAACCTGTCTT [GCCTTCCTTCTAAGGCCAAC
66DG1351524 [(SEQ ID NO: 42) SEQ ID NO: 43) 115
26.1834 TGTTATACATTTCAATTTCACCTC [GTACTCCAGCCGGGCAAC
92DG13S1491 A (SEQ ID NO: 44) (SEQ ID NO: 45) 286
, [26.2362 TTGTTCAGTGCTCTATAGTTACAA|GGTCACAAAGCTATGCGATTA
89DG13562 |AGT (SEQ ID NO: 46) (SEQ ID NO: 47) 158
26.2734 TCAACAAGTGGATTAAGAAACTG [CTGTTTATGGCTGAGAAGTATG
63D1351244 [TG (SEQ ID NO: 48) C (SEQ ID NO:49) 86
26.2869 TAGCAGGGTGCAGTCTA (SEQ ID ACCATACCACCACCACCATC
35DG13S64  INO:50) SEQ ID NO: 51) 247
26.3145 IACTGTACTTCTGCCTGGGC (SEQ [TTTTGTAATGCCTCAACCATG
01D135243  |ID NO: 52) SEQ ID NO: 53) 147
26.3271 CTGTAGACTTTATCCCTGACTTACICAATGAATGATGAAGATTCCAC
84DG1351529 [TG (SEQ ID NO: 54) TC (SEQ ID NO: 55) 132
26.3387 TGACACCATGTCTTACTGTTTGC |(GAGGATACAATGAGAACCAAAT
67DG1351908 ((SEQ ID NO: 56) CTC (SEQ ID NO: 57) 224
26.3880 CCACAGAATGCTCCAAAGGT  [GAGTTCAAGTGATGGATGACG |
34DG1351546 [(SEQ ID NO: 58) (SEQ ID NO.59) 357,
26.4358 | CAGATAGATGAATAGGTGGATGG|ICACTGTTCCAAGTGCTTTGC
11DG13S1444 |A (SEQ ID NO: 60) SEQ ID NO: 61) 193
26.4866 GCAGGGCAAACTGCCTTAT (SEQ[TTTGGTGAAATGTCTGTTTATG
57DG1351458 [ID NO:62) G (SEQ ID NO: 63) 402)
26.5045 CTCAACCTGGCTTCTACT (SEQ [TACTCCTTAATAAACTCCCC
45D135252  |ID NO: 64) (SEQ ID NO: 65) 338
26.5082 TATGCGTTGTGTGTGTG (SEQ ID [GGGCCTTAGATTCTTGTAGTG
31DG13S66  INO:66) G (SEQ ID NO: 67) 217
27.1151 CTCGCATCTCGCTICTCACT  [CTCAAGGGTCCAGTGGTTTG
20DG1351554 [(SEQ ID NO: 68) (SEQ ID NO: 69) 420
27.1406, TGTCCAGACTGCCTCCTACA  [TGCAACACCTGGTTCACAAT
75DG1351907 (SEQ ID NO:70) (SEQ ID NO: 71) 131
27.1458T CACAGTGAGACTCTATCTCAAAA TCAGACTGGCTTAGACTGTGG
42D13s802 A (SEQ ID NO: 72) (SEQ ID NO: 73) 150
27.2406 AAATTCCAAAGGCCAGGTG (SEQ|CCATACAGTTTCCTAGGTTCTG
16DG1351892 [ID NO: 74) G (SEQ ID NO: 75) 373
27.2534 CACCTGGCCAAATGTTTGIT  [TGCTTGAATCCAGAGACTGC
52DG1351849 [(SEQ ID NO: 76) SEQ ID NO: 77) 190
27.2738 TTTGCGAGTCCTTGTGGAGT CAGTCCGCTCCCTCCTAAT
60DG13568 |(SEQ ID NO: 78) SEQ ID NO: 79) 238
27.2804 ATGCTTGGCCCTCAGTTT (SEQ [TTGGCAACCCAAGCTAATATG
61DG13569  [ID NO: 80) (SEQ ID NO:81) 206
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27.4837 CTCCACAGTGACAGTGAGG (SEQGAGAGGTTCCCAATCCC (SEQ
99D13S1250 [ID NO:82) ID NO: 83) 160
27.6104) CATCAACCTCCCCACCAC (SEQ [TATTTTITCAGTCCCACAGTTA
06D1351448 |ID NO: 84) GC (SEQ ID NO:85) 227
27.6158 CAGCTCCTGGCCATATTTCT  |GAGCCATTTCTCTGGGTCTG
14DG13S574 |(SEQ ID NO: 86) (SEQ ID NO:87) 153
27.6412 GGTCCGTGTCAACCCTTAGA  [CAGGTTGATGGGAGGGAAA
11DG13573  |(SEQ ID NO: 88) (SEQ ID NO: 89) 198
27.6615 CGGGAAATGACAGTGAGACC  [TGCCTAGATTCTCCCGTAAG
07[DG4351532 [(SEQ ID NO: 90) (SEQ ID NO: 91) 163
27.7053 GTGCCCAGCCAGATTC (SEQ D |GCCCCCAGTCAGGTTT (SEQ ID
47D1351242 INO: 92) NO: 93) 198
27.8838 TTTCTCTCTCCACGGAATGAA  |IAACCCATTCTCACAGGGTGTA
72DG13S576 |(SEQ ID NO:94) (SEQ ID NO: 95) 199
27.8973 AGGAGTGTGGCAGCTTTGAG  [TGGATTCCCGTGAGTACCAG
65DG1351917 [(SEQ ID NO: 96) (SEQ ID NO: 97) 165
27.9321 ATGCTGGGATCACAGGC (SEQ IDAACCTGGTGGACTTTTGCT
54D135217  INO: 98) (SEQ ID NO: 99) 170
28.0806 IAGCATTTCCAATGGTGCTTT CATGTTGATATGCCTGAAGGA
32DG138581 |(SEQ ID NO: 100) “ (SEQ ID NO:101) 367
28.1653 CACTGTCTGCTGCCACTCAT  AGAGATTATGTGATGTACCCTC
48DG1351471 [(SEQ ID NO:102) TCTAT(SEQ ID NO:103) 267,
28.3032 CAAGCCTGGGACACAGAAAT  [TTTGCAGACACCACAACACA
52DG133583 |(SEQ ID NO: 104) (SEQ ID NO: 105) 264
28.3032 ATGACCTAGAAATGATACTGGC |CAGACACCACAACACACATT
56D135120  ((SEQ ID NO: 106) (SEQ ID NO: 107) 175
28.3855T TGGTTTAAAAACCTCATGCC ATCCCAAACTCTGTACTTATGT
66D1351486 |(SEQ ID NO: 108) AGG (SEQ ID NO: 109) 151
28.4155 TTTGCACATACACATAAGCGAAC |CACAAATCCCGTGCACTAAA
30DG13S1024 ((SEQ ID NO: 110) (SEQ ID NO: 111) 139
28.4155 ATTCCTGGGCTCATGGTACA  [TGCCGTCATCTGCTTTAGAA
30DG1351510 [(SEQ ID NO: 112) (SEQ ID NO: 113) 390
28.4303 CCTTGGCTGTTGTGACTGGT  [CACTCAGGTGGGAGGATCAC
08DG1351495 [(SEQ ID NO:114) SEQ ID NO: 115) 285
28.5175 GCTGTTTCCTTGGCTTCTTCT  |CCCATACTTGAGATGACCATGA
41DG13S1482 [(SEQ ID NO: 116) SEQ ID NO: 117) 291
28.5510 CACTTTGCCAGTAGCCTTGA  [TTGGGAAAGTTAACCCAGAGA
60DG13S1845 [(SEQ ID NO:118) (SEQ ID NO: 119) 284
28.6349 TTTGGGAAGAGCCATGAGAC  |[CTCTGGGCATTGGAGGATTA
03DG13S1030 [(SEQ ID NO: 120) (SEQ ID NO: 121) 354
28.6349 TTTGGGAAGAGCCATGAGAC  IAATGCCCATGTGCACTGTAG
03DG13S1467 {(SEQ ID NO: 122) (SEQ ID NO: 123) 231
28.6866 GGGAGACAAGTCAGGTGAGG  |CTGAGTATGGAGTCTTCATCAT
07DG13S584 |(SEQ ID NO: 124) TATC (SEQ ID NO: 125) 151
28.7940 CGTCTCGAAGAAAGAAAGAAGA CACCATGGGTTAATTGCACA
32DG13S1519 [(SEQ ID NO:126) (SEQ ID NO: 127) 286
28.8761 TGACGTGGGTTCAGGTTGTA  IAGTGCATTGGTGCCTTCTCT
56DG13577  [(SEQ ID NO: 128) (SEQ ID NO: 129) 220
28.9707 GGACTGCCAATTCTACAGCA  [TTTCCATGGGAAATTTGGTC
23DG13S586 [(SEQ ID NO: 130) (SEQ ID NO: 131) 151
28.9756 TGCTACTAGATTTGACCAACCA |GACTTGTAAAGGATTTAGTGAT
41DG13S79 _ [(SEQ ID NO: 132) TTCG (SEQ ID NO: 133) 128
29.0593 GTGGAAGGCCTCTCTIG TGCTTCTTGAGGGAAAGCAT
94DG13S80  [(SEQ ID NO: 134) (SEQ ID NO: 135) 233
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29.1261 CACGTGGTTCACCTCTCTAGG |TTGGCCACTTATTIGTG
52DG13582  |(SEQ ID NO: 136) (SEQ ID NO: 137) 302
29.1546 CGATGAGTGACAGGGCT (SEQ ID|CCTCGTGGGTGGAATAA
91D1351299 |NO: 138) (SEQ ID NO: 139) 225
29.1547 TTGGCCATTAGCAATTAGCA CGTGGGTGGAATAAATCAGG
37DG13S85  |(SEQ ID NO: 140) (SEQ ID NO: 141) 153
29.1584 GTTGAGGCAAGAGAATCACT  |GCACATTTACACCAGGGTG
62D13S629  [(SEQ ID NO: 142) (SEQ ID NO.143) 145
29.2240 CCTTCAGAGGATTTCCCTTTC  [CTGGTTTGACTCCAGCTTCA
60DG1351934 [(SEQ ID NO: 144) (SEQ ID NO: 145) 431
29.2454 TGTTCAAACCTAAGGTGCTTCA |GAAACAACAACAACAACAACAA
62DG13S1098 ((SEQ ID NO: 146) CA (SEQ ID NO: 147) 416
29.2598 CCTGGCACGGAATAGACACT  |GGCCTCCTTTGCTCTGAAG
40DG13S1104 [(SEQ ID NO: 148) SEQ ID NO: 149) 378
29.2944 CATCCCTGTGGCTGATTAAGA |AACAGTTCCAGCCCGTTCTA
36DG13S1097 [(SEQ ID NO: 150) (SEQ ID NO: 151) 162)
29.3097] TTTCAAAGGAATATCCAAGTGC [TGGCGTACCATATAAACAGTTC
00DG1381110 ((SEQ ID NO: 152) TC (SEQ ID NO: 153) 265
29.3099 TTTCAAAGGAATATCCAAGTGC |AAACGTGACACTTCCACACA
09DG13S86  ((SEQ ID NO: 154) (SEQ ID NO: 155) 177
29.3599 TTCAATGAAGGTGCCGAAGT  [TGTCTATCCCAAAGCAA (SEQ
61DG13S87 [(SEQ ID NO: 156) ID NO: 157) 218
29.5224 GCAAGACTCTGTTGAAGAAGAAG|TCCCTCTGTTTGAGTTICTCG
43DG1351111 A (SEQ ID NO: 158) SEQ ID NO: 159) 110
29.574(1 AGGCACAGTCGCTCATGTC (SEQIAAACTTTAGCTAATGGTGGTCA
65DG1351101 ID NO: 160) AA (SEQ ID NO. 161) 333
29.6227 TGTGATTCCAGGGAGCTATCA [TAGGTGTGTGGAGGACAGCA
55DG13S1106 [(SEQ ID NO. 162) SEQ ID NO. 163) 416
[29.6589 CCAGTTTCAGTTAGCCAAGTCTG |[GAGAGGGAATGAATGCAGGA
10DG138172 |(SEQ ID NO: 164) SEQ ID NO: 165) 267
29,6657 GAGCATGTGTGACTTTCATATIC JAGTGGCTATTCATTGCTACAGG
09D13S1246 |IAG(SEQ ID NO: 166) SEQ ID NO: 167) 177
29.6725 TTGCTGGATGCTGGTTTCTA(SEQAAAGAGAGAGAGAAAGAGAAA
61DG 1381103 ID NO: 168) GAAAGA(SEQ ID NO: 169) 264
29.8259 CTGGTTGAGCGGCATT(SEQID |TGCAGCCTGGATGACA(SEQ
75D135289  INO: 170) ID NO: 171) 260
29.8266 CCTATGGAAGCATAGGGAAGAA( [CCCACTTCTGAGTCTCCTGAT(
31DG13S166 SEQ ID NO: 172) SEQ ID NO: 173) 395
29,9066 GGGATGCAGAAAGGATGTGT(SE AAGAATGCTGGCCAACGTAA(S
89DG13S164 |Q ID NO: 174) EQ ID NO: 177) 218
29.9067) CTCTCAGCAGGCATCCA(SEQ ID [GCCAACGTAATTGACACCA(SE
00D13S1238 |NO: 178) Q ID NO:179) 129
30.0313 CCTTAGGCCCCATAATCT(SEQ ID|CAAATTCCTCAATTGCAAAAT(S
78D135290  INO: 180) EQ ID NO:181) 176
30.0863 GGTCATTCAGGGAGCCATTC(SE [CCATTATATTTCACCAAGAGGC
03D13S1229 |Q ID NO: 182) TGC(SEQ ID NO: 183) 119,
30.1928 TGCCTGGTCATCTACCCATT(SEQTCTACTGCAGCGCTGATCTT(S
47DG13S1460 ID NO: 184) EQ ID NO: 185) 264
30.2176 CATTTATGAATGGAGGTGAAGC(SATGGGAGCTCAAAGGGAAAT(S
70DG13S1933 [EQ ID NO: 186) EQ ID NO: 187) 186
30.3032 CAGCAGGAAGATGGACAGGT(SE [CACACTGCATCACACATACCC(
13DG13S1448 [Q ID NO: 188) SEQ ID NO: 189) 136
30.3178 TATGCCAGTATGCCTGCT(SEQ IDIGTCACATCAGTCCATTTGC(SE
71D1351287 |NO: 190) Q 1D NO: 191) 232
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30.3421 CCAAAGCAAGTAACCTCCTCA(SE/AAACAATCACTGCCCTCTGG(S
02DG1381061|Q 1D NO: 192) EQ ID NO. 193) 227,
30.5718 TGATGAAATTGCCTAGTGATGC(S(GGATCCAATCGTACGCTACC(S
37DG1381904 EQ ID NO: 194) EQ ID NO. 195) 136
30.6434 CGAATGGGTGACTAACAGCA(SE CTGGAGTGCAGGGACATGA(SE
38DG135882 |Q 1D NO: 196) Q ID NO: 197) 378
30.6659 IAAAGAAATATTCCAAGAAGAAAG [TTGCACAACTTTGTGTAGAGCA
37DG13S295 IAAA(SEQ ID NO: 198 ) T(SEQ ID NO: 199) 279
30.6744 GGGTATGTCTTTATTCTCGGCAG [GTGCATTCACAGACCAGTCATT
68D1351226 [TA(SEQ ID NO: 200) (SEQ ID NO: 201) 219
30.6909 GGGCTTGAAGGCACTAAATGT(S |[CCAAGCAGTAATTCCTTCCTCA
59DG13S293 [EQ ID NO: 202) (SEQ ID NO:203) 313
30.7124( INCCTAAACACCACGGACTGG(SE [CAGGTATCGACATTCTTCCAAA
68DG13S1490 |Q ID NO: 204) (SEQ ID NO: 205) 418
30.8244 TGGGAAGCCAGTAAAGTAGGAA( IAAAGAGACTCCACACATCCATT
83DG13S93 [SEQ ID NO: 206) IT(SEQ ID NO: 207) 190
30.8248 IAGGGCTATTCCTCAAGGTGTT(SE[TGCTAACACTACCCTCGCAAT(
59DG13S94 |Q ID NO: 208) SEQ ID NO: 209) 332
30.9284 GGGCAGGAATCTCTGAAGTG CTCCACTGAGAAGCCAAGGA(S
29DG13S1534 (SEQ ID NO: 210) EQ ID NO. 211) 382
30.9403 IAGGCCAAGCTGGTCCATAG(SEQ [TCTCTCAAAGCCTCGCTCTC(S
69DG13S95  |ID NO: 212) EQ ID NO: 213) 126
30.9702‘ CCTTTGAGGCTGGATCTGTT(SEQTTTCCTTATCATTCATTCCCTCA
38DG13896  |ID NO: 214) (SEQ ID NO: 215) 218
31.038§F IAGATATTGTCTCCGTTCCATGA(S [CCCAGATATAAGGACCTGGCT
74D13S260 [EQID NO: 216) A(SEQ ID NO: 217) 163
31.0922] TTTAAGCCCTGTGGAATGTATTT( [GACATTGCAGGTCAAGTAGGG(
94DG13817 |SEQ ID NO: 218) SEQ ID NO: 219) 157
3 .2073] TGCATAAGGCTGGAGACAGA(SE [CACAGCAGATGGGAGCAAA(SE
44DG13S306 |Q ID NO: 220) Q ID NO:221) 158
31.2605 GTGCATGTGCATACCAGACC(SE |GGCAAGATGACCTCTGGAAA(S
21DG13S18  Q ID NO: 222) EQ ID NO: 223) 319
31.2997 GTCCACTGCAGCACACAGAG(SE GCACTGGTAGATACATGCTAAC
20DG1381905 Q ID NO: 224 ) G(SEQ ID NO: 225) 383
31.3532 GGGTATCTTGGCCAGGTGT(SEQ [TGGCTAAGCACAATCCCTTT(S
30DG13S307 [ID NO: 226) EQ ID NO: 227) 403
31.3551 TTTGTGTTCCAGGTGAGAATTG(S|GAACCATATCCCAAGGCACT(S
35DG13S1062 EQ ID NO: 228) EQ ID NO: 229) 120
3.4 43] IAACCCAAATCAACAAACCAGA(SEAATGAATTCTGGGTCACATGC(
29DG13S1874 |Q ID NO: 230) SEQ ID NO: 231) 404
31.4295 TTGTTCCCACATTCATTCTACA(S [TTAAACTCGTGGCAAAGACG(S
62DG13S1093 [EQ ID NO: 232) EQ ID NO: 233) 273
31.6265 CACCATGCCTGGCTCTTT(SEQ IDAACTTCTCCAGTTGTGTGGTTG
02DG13S1059 NO: 234) (SEQ ID NO: 235) 330
31.7237 IAGCTGAGCTCATGCCACT(SEQ [CAAGACCTTGTGCATTTGGA(S
49DG1351086 |ID NO: 236) EQ ID NO: 237) 155
31.7462( . IAGCCAGACATGGTAGTGTGC(SE [GCAATAACTCACACATCAGCAA
74DG13S1515 Q ID NO: 238) (SEQ ID NO:239) 417,
31.8557 CCTACCATTGACACTCTCAG(SEQTAGGGCCATCCATTCT(SEQID
32D13S171 _ ID NO: 240) NO: 241) 231
31.9173 ACCAAGATATGAAGGCCAAA(SE |[CCTCCAGCTAGAACAATGTGAA
32DG1351092 |Q ID NO: 242) SEQ ID NO: 243) 176
32.0028 TGTCCATAGCTGTAGCCCTGT(SEICTCAATGGGCATCTTTAGGC(S
52DG13S1449 |Q ID NO: 244) EQ ID NO: 245) 279




WO 2004/035741

-149-

PCT/US2003/032556

32.0729 TGTAATTCAACGACTGGTGTCC(SAGCTTCTGATGGTTGCTGGT(S
57DG1351489 [EQ ID NO: 246) EQ ID NO: 247) 130
32.0839 CAAACAAACAAACAAGCAAACC(SITGGACGTTTCTTTCAGTGAGG(
89DG13S312 |EQ ID NO: 248) SEQ ID NO: 249) 349
32.1251 TGATAACTTACCAGCATGTGAGC(TCACCTCACCTAAGGATCTGC(
77DG1351511 [SEQ ID NO: 250 ) SEQ ID NO: 251 ) 314
32.1835 CATGCAATTGCCCAATAGAG(SE [TTGGGCTTGTCTACCTAGTTCA
47DG13S314 |Q ID NO: 252 ) (SEQ ID NO: 253 ) 335
32.1953 TGGGTTCCTCATACTGGAGTG(S [GCCTGAGCTCCAAGCTCTTI(S
58DG1351090 [EQ ID NO: 254 ) EQ ID NO: 255 ) 169
32.2510’ GCTGCACGTATTTGTTGGTG(SE |AAACAGCAGAAATGGGAACC(S
38DG1351071|Q ID NO: 256 ) EQ ID NO: 257 ) 239
32.3568| CCGTGGGCTATCAATTTCTG(SEQAAGATGCAATCTGGTTTCCAA(
95DG1351068 ID NO: 258 ) SEQ ID NO: 259) 238
32.3730 CCCAAGACTGAGGAGGTCAA(SE [GCTGACGGAGAGGAAAGAGA(
40DG1351077 |Q ID NO: 260 ) SEQ ID NO: 261) 374
32.4227[ TGACAAGGGTGTGGTTATGG  |[CCGCACTTTCTCTTCTGGAC
80DG1351906 ((SEQ ID NO: 262) (SEQ ID NO:263) 425
32.5115 TGAGAAGCCTGGGCATTAAG  ACAAGCTCATCCAGGGAAAG
90DG135316 |(SEQ ID NO: 264) (SEQ ID NO: 265 ) 243
32.6105 GGAAAGGAAGAAAGGAAGG TTGAAACCTAAATGCCACCTG
17DG13S317 |(SEQ ID NO: 266) (SEQ ID NO:267) 215
32.6107 ACCTGTTGTATGGCAGCAGT  [GGTTGACTCTTTCCCCAACT
13D13S1493 |(SEQ ID NO: 268) (SEQ ID NO: 269) 248
32.7898] AGAGCTGATCTGGCCGAAG (SEQGGTGGACACAGAATCCACACT
94DG1351558 ID NO:270) (SEQ ID NO: 271) 399
32.8659 GGCCTGAAAGGTATCCTC (SEQ [TCCCACCATAAGCACAAG (SEQ
50D13S267  |ID NO:272) : ID NO: 273 ) 160
32.9614 TCAACCTAGGATTGGCATTACA [TCTAGGATTTGTGCCTTTCCA
10DG1351478 [(SEQ ID NO: 274) (SEQ ID NO: 275) 387
33.0099 GACGTCTTAGGATTGACTTCTGC [CCAAATACACATTCTTAAAGGG
22DG1351513 [(SEQ ID NO: 276) AAA (SEQ ID NO: 277) 173
33.1256 GACTGCAGATCGTGGGACTT CTCCAGAGAAACCAAACCA
96DG1351461 [(SEQ ID NO: 278) (SEQ ID NO: 279) 148
33.1684 ATTCGTGCAGCTGTTTCTGC  [GCATGACATTGTAAATGGAGG
68DG1351551 [(SEQ ID NO. 280) A (SEQ ID NO:281) 263
33.2549 GGTGGGAATGTGTGACTGAA  [CCAGGTACAACATTCTCCTGAT
89DG1351884 [(SEQ ID NO. 282) (SEQ ID NO:283) 123
33.3401‘ TGCAGGTGGGAGTCAA (SEQID |AAATAACAAGAAGTGACCTTCC
24D1351293 |NO. 284) TA (SEQ ID NO: 285) 129
33.3469 TGTTCTCCTCACCCTGCTCT  [TTTCAGGCTAGGAAGATCCTTT
08DG135326 |(SEQ ID NO: 286) (SEQ ID NO: 287) 261
33.3926 AAAGGATGCATTCGGITAGAG  ACTGTCCTGTGCCTGTGCTT
29DG1351518 [(SEQ ID NO: 288) SEQ ID NO: 289) 375
33.4055 CCTGAATAGGTGGAATTAAGATC TCAAGGAGCATACACACACAC
27DG13523  JAA (SEQ ID NO: 290 ) A (SEQ ID NO: 291) 107
33.4315 GTCCACCTAATGGCTCATTC  [CAAGAAGCACTCATGTTIGTG
36D135620 |(SEQ ID NO: 292) SEQ ID NO: 293 ) 185
33.4370 AGCCTGTGATTGGCTGAGA (SEQ|GGCTTACAGCTGCCTCCTIT
92DG1351866 D NO: 294 ) (SEQ ID NO: 295 ) 410
33.4957 CCCACAGAGCACTTTGTTAGA [GCCTCCCTTAAGCTGTTATGC
18DG1351927 [(SEQ ID NO: 296) (SEQ ID NO: 297 ) 401
33.5034 CACTCTTTACTGCCAATCACTCC [GCCGTGTGGGTGTATGAAT
(SEQ ID NO:208 ) (SEQ ID NO: 299) 226

40DG1351503
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33.5681 TTGTACCAGGAACCAAAGACAA [CACAGACAGAGGCACATTGA
00DG13S332 |(SEQ ID NO: 300) (SEQ ID NO: 301 ) 176
33.6758 GCTCTGGTCACTCCTGCTGT  [CATGCCTGGCTGATTGTTT
41DG13S333 _[(SEQ ID NO: 302) (SEQ ID NO: 303 ) 448
33.7713 CCAACATCGGGAACTG (SEQID [TGCATTCTTTAAGTCCATGTC
89D13S220  |NO: 304) (SEQ ID NO: 305) 191
33.8180) CAGCAACTGACAACTCATCCA  |CCTCAATCCTCAGCTCCAAC
41DG13S1919 ((SEQ ID NO: 306 ) SEQ ID NO.307) 255
33.8736 TCCTTCACAGCTTCAAACTCA  |AGTGAGAAGCTTCCATACTGGT]
14DG13S1439 [(SEQ ID NO: 308 ) (SEQ ID NO: 309) 239
33.9060[ GCCAACCGTTAGACAAATGA  |[CTACATGTGCACCACAACACC
65DG13S335 (SEQ ID NO: 310) SEQ ID NO: 311) 201
33.9286 AGTTTATTGCCGCCGAGAG (SEQ|ACCCACCACATTCACAAGC
53DG13S340 |ID NO. 312) (SEQ ID NO: 313) 373
34.0194 CGATTGCCATGTCTCTTTGA GAGATCTGGCCTGGATTTGT
55DG1351496 (SEQ ID NO: 314 ) SEQ ID NO: 315 ) 155
34.0340 TGAGGCCAGCCTTACCTCTAT  |[CCAGACATGGTGGCTTGT
89DG135342 |(SEQ ID NO: 316) (SEQ ID NO: 317) 366
34.0617 GAAGGAAGGAAGGGAAGGAA  |AAGGATGAGAAGAGTCCATGC
77DG13S344 |(SEQ ID NOv 318) (SEQ ID NO: 319) 292
34.0672 IAAATACCCTTTGAACAGACACAC [TAGCTGAGCATGGTGGTACG
39DG13S345 |(SEQ ID NO: 320) (SEQ ID NO: 321) 201
34.0778' AABAGACAAGACAGCAATCCAAA |GCAGAACCCAGGCTACAGAT
74DG13S346 |(SEQ ID NO: 322) SEQ ID NO. 323 ) 152
34.0841 TCATTGTCAGCACAGAATGAACT(|GGAGGGAGGGAAGAAAGAGA
38DG13S347 [SEQ ID NO: 324) (SEQ ID NO: 325 ) 338
34.0843 GCAACACAGTGAAAGCCCA(SEQ ACAGGAGCATGCCACCATG(SE
26D13S624 _ |ID NO: 326) Q ID NO: 327) 191
34.1560 GGGAAGAGGAGATTGACTTGTT( [GGAACACCATCATTCCAACC(S
75DG13S339 |SEQ ID NO: 328) EQ ID NO: 329) 232
34.1924 TACAAGCTCCACCGTCCTTC(SEQTGAGTTGCTGCCTCTTCAAA(S
78DG1351926 |ID NO: 330) EQ ID NO: 331) 261
34.2202 GCTAATGGGCCAAGGAATA(SE [GCTAAATGTCCTCATGAATAGC
27DG13S1469 [Q ID NO: 332) C(SEQ ID NO: 333 ) 382
34.3014 TGTCCTGCAGACAGATGGTC(SE [CCTCCGGAGTAGCTGGATTA(S
48DG13S351 Q1D NO: 334) EQ ID NO: 335 ) 294
34.3878 GAGACTGGCCCTCATTCTTG(SE |AAGAAGCCAGAGACAAAGAAA
83DG13S26  |Q ID NO: 336) TACA(SEQ ID NO: 337 ) 330
34.5354 CATCTATCTTTGGATTCAGTGGT [TGCTCCCAACATCTTACCAG(S
41DG13830 _ |G(SEQ ID NO: 338) EQ ID NO: 339 ) 388
34.5655 TGTCCTCTGGTCATTTCTATGGT( [CATGAATGAGAAGTGATGAATG
94DG13S1435 [SEQ ID NO: 340) G (SEQ ID NO: 341) 235
34.6598 IAACACGGGAAATTCCAACAG(SE [TGAAGAACTGAAATTGCCAGTA
58DG13S1446 |Q ID NO: 342) A(SEQ ID NO: 343 ) 379
34.7122 CAGACACTGTAAACTGGCTTCG( [GCCACATTGCTATCAGCGTA(S
60DG138356 |SEQ ID NO: 344) EQ ID NO: 345) 212
34.7387 TGTCATAGGCTTGCGGTATTT(SE|[TTGGTAGGGTCCTTTCCTTT(SE
56DG13S357 |Q ID NO: 346) Q ID NO: 347) 202)
34.7705 GCCTGCTCACTGTTGTTTGA(SEQICGGTTATCAGAGACTGGTGGT(
71DG13S1032 ID NO: 348) SEQ ID NO: 349 ) 211
34.7996 GGCTTATTTCATGTACGGCTA(SE [GGTTAAACTCTACTTAGTCCTG
79DG1351557 |Q ID NO: 350 ) ATGC(SEQ ID NO: 351) 158
34.8829 GAACTCTGCAGGCACCTCTT(SE [CCTGAAGCGCTTGTACTGAA(S
34DG13S1925|Q ID NO: 352) EQ ID NO: 353 ) 456
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34.9326 TGTTGCGTACTCAGCCCATA  |GACAGGTGTCAAACGGGTCT(S
90DG13S1484 [(SEQ ID NO:354) ‘ EQ ID NO: 355 ) 246
34.9425 TTGGCTTCTCGCTCTTTCTT(SEQ AGCCATCAGTCACATGCAAA
47DG13S360 |ID NO: 356) (SEQ ID NO: 357 ) 350)
34.9989 AGATCTCCAGGGCAGAGGAC(SE [CCTTCCTCCCTCCTTCTCTC(SE
79DG13S1522 |Q ID NO: 358) Q 1D NO: 359) 355
35.0749 CGTCATTGATCCCAATCATCT(SE [GGCTGATAGCCTCCCTTGTA
62DG13S1517 |Q ID NO: 360 ) (SEQ ID NO:361) 235
35.0749 GAGAGAGAGCAGCTTGCATGT(S [GGCTGATAGCCTCCCTTGTA(S
62DG13S1521 [EQ ID NO:362) EQ ID NO:363) 172
35.1268 ACCTTTCAAGCTTCCGGTTT(SEQ[TTCCATCCGTCCATCTATCC(SE
82DG133364 |ID NO: 364) Q ID NO: 365) 172
35.3286 TTAAAGTCACTTGTCTGTGGTCA([TTTGTAGGAATCAAGTCAAATA
63DG13S1036 |SEQ ID NO: 366 ) ATGTA(SEQ ID NO: 367) 216
35.3353 CAAACATCACACTGGGCAAA(SE [TGCTTTGGAATCTTTCTTGCT(S
64DG13S367 |Q ID NO: 368) EQ ID NO: 369) 301
35.3719 CTGCCAGGATGTCAGCATT(SEQ [TCCACACTTTCTCATCACCTAA
57DG13S1901 |ID NO: 370) A(SEQ ID NO: 371) 440
35.4202 CTTTCGGAAGCTTGAGCCTA(SE [CCCAAGACCACTGCCATATT(S
95DG13S1037 [Q ID NO: 372) EQ ID NO: 373) 269
35.4258 GACAGGTTTGGGTATATTGGA(S[TGCTTAATGTAGTGGCAGCA(S
41DG13S1854 [EQ ID NO: 374) EQ ID NO: 375) 124
35.5060 TCCTGCCTTTGTGAATTCCT(SEQ|GTTGAATGAGGTGGGCATTA(S
53DG13S1038 ID NO: 376) EQ ID NO: 377) 334
35.5472 CCATTTAATCCTCCAGCCATT(SE [GCTCCACCTTGTTACCCTGA(S |
10DG13S1039 [ ID NO: 378) EQ ID NO: 379) . 167
35.6092 ACAACCCTGGAATCTGGACT(SE |GAAGGAAAGGAAAGGAAAGAA |
52DG13S1840 |Q ID NO: 380) A(SEQ ID NO: 381) 217
35.6192 TGACAAGACTGAAACTTCATCAG(GATGCTTGCTTTGGGAGGTA(S
86DG13S369 |SEQ ID NO: 382) EQ ID NO: 383) 257
35.6279 TTGAGGACCTGTCGTTACG (SEQ [TTATAGAGCAGTTAAGGCACA
11D13S305  [ID NO: 384) (SEQ ID NO: 385) 394
35.6566 TGAGGGTGGTAAGCCCTTATT(SEGGAGTTGTGGCCTCTCTCTCT(
59DG13S375 |Q ID NO: 386) SEQ ID NO: 387) 192
35.7603 AAGCAAATATGCAAAATTGC(SEQ[TCCTTCTGTTTCTTGACTTAAC
68D135219  |ID NO: 388) A (SEQ ID NO: 389) 125
35.8258 TGCTAAGAGGGCAGATCTCA(SE |[GGCTCATAGCCAATTTCTCC
52DG13S378 [Q ID NO: 390) (SEQ ID NO: 391) 324
35.8321 CGGCATTCTCAATAACCTCAA  [TCTTTGATGAGGATCAATTAGT
27PG13S32  [(SEQ ID NO: 392) GG (SEQ ID NO: 393) 214
35.8729 IACGCACACACACACACACAC  [TGCCTCTGTAATCCTGTGTAGC
36DG13S1549 [(SEQ ID NO: 394) (SEQ ID NO:395) 260
35.9123 GCTCTAAGGTGGGTCCCAATA  [GGGAATGACAAGATCAGTTTAC
21DG13S1473 [(SEQ ID NO:396) C (SEQ ID NO: 397) 163

All references cited herein are incorporated by reference in their

entirety. While this invention has been particularly shown and described with

references to preferred embodiments thereof, it will be understood by, those

skilled in the art that various changes in form and details may be made
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therein without departing from the scope of the invention encompassed by

the appended claims.
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CLAIMS

What is claimed is:

1. Use of a leukotriene synthesis inhibitor for the manufacture of a
medicament for treatment for myocardial infarction or susceptibility to

myocardial infarction in an individual.

10 2. The use of Claim 1, wherein the individual has at least one risk factor
selected from the group consisting of: an at-risk haplotype for
myocardial infarction, an at-risk haplotype in the FLAP gene, a
polymorphism in a FLAP nucleic acid, and an at-risk polymorphism in
the 5-LO gene promoter.
15
3. The use of Claim 1, wherein the individual has at least one risk factor
selected from the group consisting of: diabetes; hypertension;
hypercholesterolemia; elevated 1p(a); obesity; and past or current
smoker.
20
4. The use of Claim 1, wherein the individual has an elevated

inflammatory marker.

5. The use of Claim 4, wherein the inflammatory marker is selected from
25 the group consisting of: C-reactive protein (CRP), serum amyloid A,
fibrinogen, a leukotriene, a leukotriene metabolite, interleukin-6, tissue
necrosis factor-alpha, a soluble vascular cell adhesion molecule
(sVCAM), a soluble intervascular adhesion molecule (sSICAM), E-
selectin, matrix metalloprotease type-1, matrix metalloprotease type-2,

30 matrix metalloprotease type-3, and matrix metalloprotease type-9.
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The use of Claim 1, wherein the individual has increased LDL

cholesterol and/or decreased HDL cholesterol.

The use of Claim 1, wherein the individual has increased leukotriene

synthesis.

The use of Claim 1, wherein the individual has had at least one

previous myocardial infarction or ACS event, or has stable angina.

The use of Claim 1, wherein the individual has atherosclerosis or who
requires treatment (e.g., angioplasty, stents, coronary artery bypass

graft) to restore blood flow in arteries.

The use of Claim 1, wherein the leukotriene synthesis inhibitor is
selected from the group consisting of: 1-((4-chlorophenyl)methyl)-3-
((1,1-dimethylethyl)thio)-alpha,alpha-dimethyl-5-( 2-
quinolinylmethoxy)- 1H-Indole-2-propanoic acid otherwise known as
MK-0591, (R)-(+)-alpha-cyclopentyl-4-(2-quinolinylmethoxy)-
Benzeneacetic acid otherwise known as BAY-x-1005, 3-(3-(1,1-
dimethylethylthio-5-(quinoline-2-ylmethoxy)-1-(4-
chloromethylphenyl)indole-2-y1)-2,2-dimethylpropionaldehyde oxime-
0-2-acetic acid otherwise known as A-81834, optically pure

enantiomers, salts, chemical derivatives, and analogues.

The use of Claim 1, wherein the leukotriene synthesis inhibitor is
selected from the group consisting of: zileuton, atreleuton, 6-((3-
fluoro-5-(tetrahydro-4-methoxy-2H-pyran-4yl)phenoxy)methyl)-1-
methyl-2(1H)-quinlolinone otherwise known as ZD-2138, 1-((4-
chlorophenyl)methyl)-3-((1,1dimethylethyl)thio)-alpha,alpha-
dimethyl-5-( 2-quinolinylmethoxy)-1H-Indole-2-propanoic acid
otherwise known as MK-886, 4-(3-(4-(2-Methyl-imidazol-1-yl)-
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phenylsulfanyl)-phenyl)-tetrahydro-pyran-4-carboxylic acid amide
otherwise known as CJ-13610, their optically pure enantiomers, salts,

chemical derivatives, and analogues.

The use of Claim 1, wherein the leukotriene synthesis inhibitor is a
FLAP inhibitor or antagonist.

The use of Claim 1, wherein the leukotriene synthesis inhibitor is a 5-

LO inhibitor or antagonist.

The use of Claim 1, wherein the leukotriene synthesis inhibitor is a

leukotriene inhibitor or antagonist, or an antibody to a leukotriene.

The use of Claim 1, wherein the leukotriene synthesis inhibitor is a

leukotriene receptor inhibitor or antagonist.

The use of Claim 15, wherein the leukotriene receptor inhibitor or
antagonist is an agent that inhibits or antagonizes a receptor selected
from the group consisting of: BLT1, BLT2, CysLTR1, and CysLTR2.

The use of Claim 1, wherein the leukotriene synthesis inhibitor is an
inhibitor of a member of the leukotriene biosynthesis pathway.

The use of Claim 17, wherein the member of the leukotriene
biosynthesis pathway is selected from the group consisting of: FLAP,
5-LO, LTC4S, LTA4H, and LTB4DH.

A method of treatment for acute coronary syndrome in an individual,
comprising administering leukotriene synthesis inhibitor to the

individual, in a therapeutically effective amount.
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The method of Claim 19, wherein the acute coronary syndrome is
selected from the group consisting of: unstable angina, non-ST-
elevation myocardial infarction (NSTEMI) and ST-elevation
myocardial infarction (STEMI).

The method of Claim 19, wherein the individual has at least one risk
factor selected from the group consisting of: an at-risk haplotype for
myocardial infarction, an at-risk haplotype in the FLAP gene, a
polymorphism in a FLAP nucleic acid, and an at-risk polymorphism in
the 5-LO gene promoter.

The method of Claim 19, wherein the individual has at least one risk
factor selected from the group consisting of: diabetes; hypertension;
hypercholesterolemia; elevated 1p(a); obesity; and past or current

smoker.

The method of Claim 19, wherein the individual has an elevated

inflammatory marker.

The method of Claim 23, wherein the inflammatory marker is selected
from the group consisting of: C-reactive protein (CRP), serum
amyloid A, fibrinogen, a leukotriene, a leukotriene metabolite,
interleukin-6, tissue necrosis factor-alpha, a soluble vascular cell
adhesion molecule (sVCAM), a soluble intervascular adhesion
molecule (SICAM), E-selectin, matrix metalloprotease type-1, matrix
metalloprotease type-2, matrix metalloprotease type-3, and matrix

metalloprotease type-9.

The method of Claim 19, wherein the individual has increased LDL

cholesterol and/or decreased HDL cholesterol.
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The method of Claim 19, wherein the individual has increased

leukotriene synthesis.

The method of Claim 19, wherein the individual has had at least one

previous myocardial infarction or ACS event, or has stable angina.

The method of Claim 19, wherein the individual has atherosclerosis or
who requires treatment (e.g., angioplasty, stents, coronary artery

bypass graft) to restore blood flow in arteries.

The method of Claim 19, wherein the leukotriene synthesis inhibitor is
selected from the group consisting of: 1-((4-chlorophenyl)methyl)-3-
((1,1-dimethylethyl)thio)-alpha,alpha-dimethyl-5-( 2-
quinolinylmethoxy)- 1H-Indole-2-propanoic acid otherwise known as
MK-0591, (R)-(+)-alpha-cyclopentyl-4-(2-quinolinylmethoxy)-
Benzeneacetic acid otherwise known as BAY-x-1005, 3-(3-(1,1-~
dimethylethylthio-5-(quinoline-2-ylmethoxy)-1-(4-
chloromethylphenyl)indole-2-yl)-2,2-dimethylpropionaldehyde oxime-
0-2-acetic acid otherwise known as A-81834, optically pure

enantiomers, salts, chemical derivatives, and analogues.

The method of Claim 19, wherein the leukotriene synthesis inhibitor is
selected from the group consisting of: zileuton, atreleuton, 6-((3-
fluoro-5-(tetrahydro-4-methoxy-2H-pyran-4yl)phenoxy)methyl)-1-
‘methyl-2(1H)-quinlolinone otherwise known as ZD-2138, 1-((4-
chlorophenyl)methyl)-3-((1,1dimethylethyl)thio)-alpha,alpha-
dimethyl-5-( 2-quinolinylmethoxy)-1H-Indole-2-propanoic acid
otherwise known as MK-886, 4-(3-(4-(2-Methyl-imidazol-1-yl)-
phenylsulfanyl)-phenyl)-tetrahydro-pyran-4-carboxylic acid amide
otherwise known as CJ-13610, their optically pure enantiomers, salts,

chemical derivatives, and analogues.
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The method of Claim 19, wherein the leukotriene synthesis inhibitor is
a FLAP inhibitor or antagonist.

The method of Claim 19, wherein the leukotriene synthesis inhibitor is
a 5-LO inhibitor or antagonist.

The method of Claim 19, wherein the leukotriene synthesis inhibitor is

a leukotriene inhibitor or antagonist, or an antibody to a leukotriene.

The method of Claim 19, wherein the leukotriene synthesis inhibitor is

a leukotriene receptor inhibitor or antagonist.

The method of Claim 34, wherein the leukotriene receptor inhibitor or
antagonist is an agent that inhibits or antagonizes a receptor selected
from the group consisting of: BLT1, BLT2, CysLTRI1, and CysLTR2.

The method of Claim 19, wherein the leukotriene synthesis inhibitor is

an inhibitor of a member of the leukotriene biosynthesis pathway.

The method of Claim 36, wherein the member of the leukotriene
biosynthesis pathway is selected from the group consisting of: FLAP,
5-LO, LTC4S, LTA4H, and LTB4DH.

A method of decreasing risk of a subsequent myocardial infarction in
an individual who has had at least one myocardial infarction,
comprising administering a leukotriene synthesis inhibitor to the

individual, in a therapeutically effective amount.

The method of Claim 38, wherein the individual has at least one risk

factor selected from the group consisting of: an at-risk haplotype for
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myocardial infarction, an at-risk haplotype in the FLAP gene, a
polymorphism in a FLAP nucleic acid, and an at-risk polymorphism in
the 5-LO gene promoter.

The method of Claim 38, wherein the individual has at least one risk
factor selected from the group consisting of: diabetes; hypertension;
hypercholesterolemia; elevated Ip(a); obesity; and past or current

smoker.

The method of Claim 38, wherein the individual has an elevated

inflammatory marker.

The method of Claim 41, wherein the inflammatory marker is selected
from the group consisting of: C-reactive protein (CRP), serum
amyloid A, fibrinogen, a leukotriene, a leukotriene metabolite,
interleukin-6, tissue necrosis factor-alpha, a soluble vascular cell
adhesion molecule (sVCAM), a soluble intervascular adhesion
molecule (SICAM), E-selectin, matrix metalloprotease type-1, matrix
metalloprotease type-2, matrix metalloprotease type-3, and matrix

metalloprotease type-9.

The method of Claim 38, wherein the individual has increased LDL

cholesterol and/or decreased HDL cholesterol.

The method of Claim 38, wherein the individual has increased

leukotriene synthesis.

The method of Claim 38, wherein the individual has had at least one

previous myocardial infarction or ACS event, or has stable angina.
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The method of Claim 38, vyherein the individual has atherosclerosis or
who requires treatment (e.g., angioplasty, stents, coronary artery

bypass graft) to restore blood flow in arteries.

The method of Claim 38, wherein the leukotriene synthesis inhibitor is
selected from the group consisting of: 1-((4-chlorophenyl)methyl)-3-
((1,1-dimethylethyl)thio)-alpha,alpha-dimethyl-5-( 2-
quinolinylmethoxy)- 1H-Indole-2-propanoic acid otherwise known as
MK-0591, (R)-(+)-alpha-cyclopentyl-4-(2-quinolinylmethoxy)-
Benzeneacetic acid otherwise known as BAY-x-1005, 3-(3-(1,1-
dimethylethylthio-5-(quinoline-2-ylmethoxy)-1-(4-
chloromethylphenyl)indole-2-yl)-2,2-dimethylpropionaldehyde oxime-
0-2-acetic acid otherwise known as A-81834, optically pure

enantiomers, salts, chemical derivatives, and analogues.

The method of Claim 38, wherein the leukotriene synthesis inhibitor is
selected from the group consisting of: zileuton, atreleuton, 6-((3-
fluoro-5-(tetrahydro-4-methoxy-2H-pyran-4yl)phenoxy)methyl)-1-
methyl-2(1H)-quinlolinone otherwise known as ZD-2138, 1-((4-
chlorophenyl)methyl)-3-((1,1dimethylethyl)thio)-alpha,alpha-
dimethyl-5-( 2-quinolinylmethoxy)-1H-Indole-2-propanoic acid
otherwise known as MK-886, 4-(3-(4-(2-Methyl-imidazol-1-yl)-
phenylsulfanyl)-phenyl)-tetrahydro-pyran-4-carboxylic acid amide
otherwise known as CJ-13610, their optically pure enantiomers, salts,

chemical derivatives, and analogues.

The method of Claim 38, wherein the leukotriene synthesis inhibitor is
a FLAP inhibitor or antagonist.

The method of Claim 38, wherein the leukotriene synthesis inhibitor is
a 5-LO inhibitor or antagonist.
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The method of Claim 38, wherein the leukotriene synthesis inhibitor is

a leukotriene inhibitor or antagonist, or an antibody to a leukotriene.

The method of Claim 38, wherein the leukotriene synthesis inhibitor is

a leukotriene receptor inhibitor or antagonist.

The method of Claim 52, wherein the leukotriene receptor inhibitor or
antagonist is an agent that inhibits or antagonizes a receptor selected
from the group consisting of: BLT1, BLT2, CysLTR1, and CysLTR2.

The method of Claim 38, wherein the leukotriene synthesis inhibitor is
an inhibitor of a member of the leukotriene biosynthesis pathway.

The method of Claim 54, wherein the member of the leukotriene
biosynthesis pathway is selected from the group consisting of: FLAP,
5-LO, LTC4S, LTA4H, and LTB4DH.

A method of treatment for atherosclerosis in an individual, comprising
administering a leukotriene synthesis inhibitor to the individual, in a

therapeutically effective amount.

The method of Claim 56, wherein the individual is concurrently treated

to restore blood flow in coronary arteties.

The method of Claim 56, wherein the individual has at least one risk
factor selected from the group consisting of: an at-risk haplotype for
myocardial infarction, an at-risk haplotype in the FLAP gene, a
polymorphism in a FLAP nucleic acid, and an at-risk polymorphism in
the 5-LO gene promoter.
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The method of Claim 56, wherein the individual has at least one risk
factor selected from the group consisting of: diabetes; hypertension;
hypercholesterolemia; elevated Ip(a); obesity; and past or current

smoker.

The method of Claim 56, wherein the individual has an elevated

inflammatory marker.

The method of Claim 60, wherein the inflammatory marker is selected
from the group consisting of: C-reactive protein (CRP), serum
amyloid A, fibrinogen, a leukotriene, a.leukotriene metabolite,
interleukin-6, tissue necrosis factor-alpha, a soluble vascular cell
adhesion molecule (sVCAM), a soluble intervascular adhesion
molecule (SICAM), E-selectin, matrix metalloprotease type-1, matrix
metalloprotease type-2, matrix metalloprotease type-3, and matrix

metalloprotease type-9.

The method of Claim 56, wherein the individual has increased LDL

cholesterol and/or decreased HDL cholesterol.

The method of Claim 56, wherein the individual has increased

leukotriene synthesis.

The method of Claim 56, wherein the individual has had at least one

previous myocardial infarction or ACS event, or has stable angina.

The method of Claim 56, wherein the individual requires treatment
(e.g., angioplasty, stents, coronary artery bypass graft) to restore blood

flow in arteries.
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The method of Clairh 56, wherein the leukotriene synthesis inhibitor is
selected from the group consisting of: 1-((4-chlorophenyl)methyl)-3-
((1,1-dimethylethyl)thio)-alpha,alpha-dimethyl-5-( 2~
quinolinylmethoxy)- 1H-Indole-2-propanoic acid otherwise known as
MK-0591, (R)-(+)-alpha-cyclopentyl-4-(2-quinolinylmethoxy)-
Benzeneacetic acid otherwise known as BAY-x-1005, 3-(3-(1,1-
dimethylethylthio-5-(quinoline-2-ylmethoxy)-1-(4-
chloromethylphenyl)indole-2-y1)-2,2-dimethylpropionaldehyde oxime-
0-2-acetic acid otherwise known as A-81834, optically pure

enantiomers, salts, chemical derivatives, and analogues.

The method of Claim 56, wherein the leukotriene synthesis inhibitor is
selected from the group consisting of: zileuton, atreleuton, 6-((3-
fluoro-5-(tetrahydro-4-methoxy-2H-pyran-4yl)phenoxy)methyl)-1-
methyl-2(1H)-quinlolinone otherwise known as ZD-2138, 1-((4-
chlorophenyl)methyl)-3-((1,1dimethylethyl)thio)-alpha,alpha-
dimethyl-5-( 2-quinolinylmethoxy)-1H-Indole-2-propanoic acid
otherwise known as MK-886, 4-(3-(4-(2-Methyl-imidazol-1-y1)-
phenylsulfanyl)-phenyl)-tetrahydro-pyran-4-carboxylic acid amide
otherwise known as CJ-13610, their optically pure enantiomers, salts,

chemical derivatives, and analogues.

The method of Claim 56, wherein the leukotriene synthesis inhibitor is
a FLAP inhibitor or antagonist.

The method of Claim 56, wherein the leukotriene synthesis inhibitor is
a 5-LO inhibitor or antagonist.

The method of Claim 56, wherein the leukotriene synthesis inhibitor is

a leukotriene inhibitor or antagonist, or an antibody to a leukotriene.
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The method of Claim 56, wherein the leukotriene synthesis inhibitor is

a leukotriene receptor inhibitor or antagonist.

The method of Claim 71, wherein the leukotriene receptor inhibitor or
antagonist is an agent that inhibits or antagonizes a receptor selected

from the group consisting of: BLT1, BLT2, CysLTR1, and CysLTR2.

The method of Claim 56, wherein the leukotriene synthesis inhibitor is
an inhibitor of a member of the leukotriene biosynthesis pathway.

The method of Claim 73, wherein the member of the leukotriene
biosynthesis pathway is selected from the group consisting of: FLAP,
5-LO, LTC4S, LTA4H, and LTB4DH.

A method of reducing leukotriene synthesis in an individual,
comprising administering a leukotriene synthesis inhibitor to the

individual, in a therapeutically effective amount.

The method of Claim 75, wherein the individual is concurrently treated

to restore blood flow in coronary arteries.

The method of Claim 75, wherein the individual has at least one risk
factor selected from the group consisting of: an at-risk haplotype for
myocardial infarction, an at-risk haplotype in the FLAP gene, a
polymorphism in a FLAP nucleic acid, and an at-risk polymorphism in
the 5-LO gene promoter.

The method of Claim 75, wherein the individual has at least one risk
factor selected from the group consisting of: diabetes; hypertension;
hypercholesterolemia; elevated Ip(a); obesity; and past or current

smoker.
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The method of Claim 75, wherein the individual has an elevated

inflammatory marker.

The method of Claim 79, wherein the inflammatory marker is selected
from the group consisting of: C-reactive protein (CRP), serum
amyloid A, fibrinogen, a leukotriene, a leukotriene metabolite,
interleukin-6, tissue necrosis factor-alpha, a soluble vascular cell
adhesion molecule (sVCAM), a soluble intervascular adhesion
molecule (SICAM), E-selectin, matrix metalloprotease type-1, matrix
metalloprotease type-2, matrix metalloprotease type-3, and matrix

metalloprotease type-9.

The method of Claim 75, wherein the individual has increased LDL

cholesterol and/or decreased HDL cholesterol.

The method of Claim 75, wherein the individual has increased

leukotriene synthesis.

The method of Claim 75, wherein the individual has had at least one

previous myocardial infarction or ACS event, or has stable angina.

The method of Claim 75, wherein the individual has atherosclerosis or
who requires treatment (e.g., angioplasty, stents, coronary artery

bypass graft) to restore blood flow in arteries.

The method of Claim 75, wherein the leukotriene synthesis inhibitor is
selected from the group consisting of: 1-((4-chlorophenyl)methyl)-3-
((1,1-dimethylethyl)thio)-alpha,alpha-dimethyl-5-( 2-
quinolinylmethoxy)- 1H-Indole-2-propanoic acid otherwise known as
MK-0591, (R)-(+)-alpha-cyclopentyl-4-(2-quinolinylmethoxy)-
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Benzeneacetic acid otherwise known as BAY-x-1005, 3-(3~(1,1-
dimethylethylthio-5-(quinoline-2-ylmethoxy)-1-(4-
chloromethylphenyl)indole-2-yl)-2,2-dimethylpropionaldehyde oxime-
0-2-acetic acid otherwise known as A-81834, optically pure

enantiomers, salts, chemical derivatives, and analogues.

The method of Claim 75, wherein the leukotriene synthesis inhibitor is
selected from the group consisting of: zileuton, atreleuton, 6-((3-
fluoro-5-(tetrahydro-4-methoxy-2H-pyran-4yl)phenoxy)methyl)-1-
methyl-2(1H)-quinlolinone otherwise known as ZD-2138, 1-((4-
chlorophenyl)methyl)-3-((1,1dimethylethyl)thio)-alpha,alpha-
dimethyl-5-( 2-quinolinylmethoxy)-1H-Indole-2-propanoic acid
otherwise known as MK-886, 4~(3-(4-(2-Methyl-imidazol-1-yl)-
phenylsulfanyl)-phenyl)-tetrahydro-pyran-4-carboxylic acid amide
otherwise known as CJ-13610, their optically pure enantiomers, salts,

chemical derivatives, and analogues.

The method of Claim 75, wherein the leukotriene synthesis inhibitor is
a FLAP inhibitor or antagonist.

The method of Claim 75, wherein the leukotriene synthesis inhibitor is
a 5-LO inhibitor or antagonist.

The method of Claim 75, wherein the leukotriene synthesis inhibitor is

a leukotriene inhibitor or antagonist, or an antibody to a leukotriene.

The method of Claim 75, wherein the leukotriene synthesis inhibitor is

a leukotriene receptor inhibitor or antagonist.
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The method of Claim 90, wherein the leukotriene receptor inhibitor or
antagonist is an agent that inhibits or antagonizes a receptor selected
from the group consisting of: BLT1, BLT2, CysLTR1, and CysLTR2.

The method of Claim 75, wherein the leukotriene synthesis inhibitor is

an inhibitor of a member of the leukotriene biosynthesis pathway.

The method of Claim 92, wherein the member of the leukotriene
biosynthesis pathway is selected from the group consisting of: FLAP,
5-LO, LTC4S, LTA4H, and LTB4DH.

The method of any one of Claims 1-93, wherein the leukotriene
synthesis inhibitor is an agent set forth in the Agent Table.

The method of any one of Claims 1-93, wherein the lenkotriene
synthesis inhibitor is an agent selected from the group consisting of: a
complement of a nucleic acid encoding a member of the leukotriene
pathway; a binding agent of a member of the leukotriene pathway; an
agent that alters expression of a nucleic acid encoding a member of the
leukotriene pathway; an agent that alters posttranslational processing
of a member of the leukotriene pathway; an agent that alters activity of
a polypeptide member of the leukotriene pathway; an agent that alters
activity of a leukotriene; an antibody to a leukotriene; and an agent that
alters interaction among two or more members of the leukotriene |

pathway.

The method of any one of Claims 1-93, wherein the leukotriene
synthesis inhibitor is an agent selected from the group consisting of: a
FLAP nucleic acid binding agent; a 5-lipoxygenase binding agent; a
leukotriene synthetase binding agent; a FLAP nucleic acid binding

agent; a 5-liopoxygenase nucleic acid binding agent; a leukotriene
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synthetase nucleic acid binding agent; a peptidomimetic; a fusion
protein; a prodrug; an antibody; an agent that alters FLAP nucleic acid
expression; an agent that alters activity of a polypeptide encoded by a
FLAP nucleic acid, a 5-lipoxygenase nucleic acid, or a leukotriene
synthetase nucleic acid; an agent that alters postiranscriptional
processing of a polypeptide encoded by a FLAP nucleic acid, a 5-
lipoxygenase nucleic acid or a leukotriene synthetase nucleic acid; an
agent that alters interaction of a FLAP nucleic acid with a FLAP
nucleic acid binding agent; an agent that alters interaction of a 5-
lipoxygenase nucleic acid with a 5-lipoxygenase nucleic acid binding
agent; an agent that alters interaction of a leukotriene synthetase
nucleic acid with a leukotriene synthetase nucleic acid binding agent;
an agent that alters transcription of splicing variants encoded by a
FLAP nucleic acid, a 5-lipoxygenase nucleic acid, or a leukotriene

synthetase nucleic acid; and ribozymes.

A method of assessing an individual for an increased risk of MI,
comprising assessing the level of a leukotriene metabolite in the
individual, wherein an increased level of leukotriene metabolites is

indicative of an increased risk of ML

The method of Claim 97, wherein the leukotriene metabolite is LTE4.

The method of Claim 97, wherein the level of the leukotriene

metabolite is measured in serum, plasma or urine.

A method of assessing an individual for an increased risk of ACS,
comprising assessing the levels of leukotriene metabolites in the
individual, wherein an increased level of leukotriene metabolites is

indicative of an increased risk of ACS.
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The method of Claim 100, wherein the leukotriene metabolite is LTEA4.

The method of Claim 100, wherein the level of the leukotriene

metabolite is measured in serum, plasma or urine.

A method of assessing an individual for an increased risk of
atherosclerosis, comprising assessing the levels of leukotriene
metabolites in the individual, wherein an increased level of leukotriene

metabolites is indicative of an increased risk of atherosclerosis.

The method of Claim 103, wherein the leukotriene metabolite is LTE4.

The method of Claim 103, wherein the level of the leukotriene

metabolite is measured in serum, plasma or urine.

A method of assessing response to treatment with a leukotriene

synthesis inhibitor by an individual in a target population, comprising:

a) assessing the level of a leukotriene in the individual before
treatment with a leukotriene synthesis inhibitor;

b) assessing the level of the leukotriene in the individual during or
after treatment with the leukotriene synthesis inhibitor;

c) comparing the level of the leukotriene before treatment with the
level of the leukotriene during or after treatment,

wherein a level of the leukotriene during or after treatment that is

significantly lower than the level of the leukotriene before treatment, is

indicative of efficacy of treatment with the leukotriene synthesis

inhibitor.

The method of Claim 106, wherein the level of the lenkotriene in steps
(a) and (b) is assessed by measurement of the leukotriene in a sample

selected from the group consisting of: serum, plasma and urine.
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The method of Claim 106, wherein the level of the leukotriene in steps
(a) and (b) is assessed by measurement of ex vivo production of the

leukotriene in a sample from the individual.

A method of assessing response to treatment with a leukotriene

synthesis inhibitor, by an individual in a target population, comprising:

a) assessing the level of an inflammatory marker in the individual
before treatment with a leukotriene synthesis inhibitor;

b) assessing the level of the inflammatory marker in the individual
during or after treatment with the leukotriene synthesis
inhibitor;

c) comparing the level of the inflammatory marker before
treatment with the level of the inflammatory marker during or

after treatment,

wherein a level of the inflammatory marker during or afier treatment that is

significantly lower than the level of inflammatory marker before treatment, is

indicative of efficacy of treatment with the leukotriene synthesis inhibitor.

110.

The method of Claim 109, wherein the inflammatory marker is
selected from the group consisting of: C-reactive protein (CRP),
serum amyloid A, fibrinogen, a leukotriene, a leukotriene metabolite
(e.g., cysteinyl leukotriene 1), interleukin-6, tissue necrosis factor-
alpha, soluble vascular cell adhesion molecules (sVCAM), soluble
intervascular adhesion molecules (SICAM), E-selectin, matrix
metalloprotease type-1, matrix metalloprotease type-2, matrix

metalloprotease type-3, and matrix metalloprotease type-9.
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A method of treatment for myocardial infarction or susceptibility to
myocardial infarction in an individual, comprising administering a
leukotriene synthesis inhibitor to the individual in need thereof, in a

therapeutically effective amount.

The method of Claim 111, wherein the individual has at least one risk
factor selected from the group consisting of: an at-risk haplotype for
myocardial infarction, an at-risk haplotype in the FLAP gene, a
polymorphism in a FLAP nucleic acid, and an at-risk polymorphism in
the 5-LO gene promoter.

The method of Claim 111, wherein the individual has at least one risk
factor selected from the group consisting of: diabetes; hypertension;
hypercholesterolemia; elevated lp(a); obesity; and past or current

smoker.

The method of Claim 111, wherein the individual has an elevated

inflammatory marker.

The method of Claim 114, wherein the inflammatory marker is
selected from the group consisting of: C-reactive protein (CRP),
serum amyloid A, fibrinogen, a leukotriene, a leukotriene metabolite,
interleukin-6, tissue necrosis factor-alpha, a soluble vascular cell
adhesion molecule (sVCAM), a soluble intervascular adhesion
molecule (sICAM), E-selectin, matrix metalloprotease type-1, matrix
metalloprotease type-2, matrix metalloprotease type-3, and matrix

metalloprotease type-9.

The method of Claim 111, wherein the individual has increased LDL

cholesterol and/or decreased HDL cholesterol.
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The method of Claim 111, wherein the individual has increased

leukotriene synthesis.

The method of Claim 111, wherein the individual has had at least one

previous myocardial infarction or ACS event, or has stable angina.

The method of Claim 111, wherein the individual has atherosclerosis
or who requires treatment (e.g., angioplasty, stents, coronary artery

bypass graft) to restore blood flow in arteries.

The method of Claim 111, wherein the leukotriene synthesis inhibitor
is selected from the group consisting of: 1-((4-chlorophenyl)methyl)-3-
((1,1-dimethylethyl)thio)-alpha,alpha-dimethyl-5-( 2-
quinolinylmethoxy)- 1H-Indole-2-propanoic acid otherwise known as
MK-0591, (R)-(+)-alpha-cyclopentyl-4-(2-quinolinylmethoxy)-
Benzeneacetic acid otherwise known as BAY-x-1005, 3-(3~(1,1-
dimethylethylthio-5-(quinoline-2-ylmethoxy)-1-(4-
chloromethylphenyl)indole-2-y1)-2,2-dimethylpropionaldehyde oxime-
0-2-acetic acid otherwise known as A-81834, optically pure

enantiomers, salts, chemical derivatives, and analogues.

The method of Claim 111, wherein the leukotriene synthesis inhibitor
is selected from the group consisting of: zileuton, atreleuton, 6-((3-
fluoro-5-(tetrahydro-4-methoxy-2H-pyran-4yl)phenoxy)methyl)-1-
methyl-2(1H)-quinlolinone otherwise known as ZD-2138, 1-((4-
chlorophenyl)methyl)-3-((1,1dimethylethyl)thio)-alpha,alpha-
dimethyl-5-( 2-quinolinylmethoxy)-1H-Indole-2-propanoic acid
otherwise known as MK-886, 4-(3-(4-(2-Methyl-imidazol-1-yl)-
phenylsulfanyl)-phenyl)-tetrahydro-pyran-4-carboxylic acid amide
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otherwise known as CJ-13610, their optically pure enantiomers, salts,

chemical derivatives, and analogues.

The method of Claim 111, wherein the leukotriene synthesis inhibitor
is a FLAP inhibitor or antagonist.

The method of Claim 111, wherein the leukotriene synthesis inhibitor
is a 5-LO inhibitor or antagonist.

The method of Claim 111, wherein the leukotriene synthesis inhibitor

is a leukotriene inhibitor or antagonist, or an antibody to a leukotriene.

The method of Claim 111, wherein the leukotriene synthesis inhibitor

is a leukotriene receptor inhibitor or antagonist.

The method of Claim 125, wherein the leukotriene receptor inhibitor or
antagonist is an agent that inhibits or antagonizes a receptor selected

from the group consisting of: BLT1, BLT2, CysLTR1, and CysLTR2.

The method of Claim 111, wherein the leukotriene synthesis inhibitor

is an inhibitor of a member of the leukotriene biosynthesis pathway.

The method of Claim 127, wherein the member of the leukotriene
biosynthesis pathway is selected from the group consisting of: FLAP,
5-LO, LTC4S, LTA4H, and LTB4DH.
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FIG. 5 Relative location of key SNPs and exons of the ALOX5AP/FLAP gene (exons shown in
vertical rectangles). Haplotype length varies between 33 to 68 kb.
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aggtgccagg
cattcatgag
ttggggatga
gtgactgctg
gttctatgat
aggtgtgtgt
atagggtctg
aaaaaactat
atacacaata
ctgattgagg
tactatatgce
cttttecatga
gaagcaagca
ggtattttca
gtcagaagga
agtttagtaa
ttgcaaaaca
ggcaaggtgg
caggatttta
ccccactcac
tatgtgtccect
cagttacggt
tgttcaggtt
acaggtgaaa
ctgggatatg
taggtaacct
tacgggaaat
catggacctt
ccactatagt
gttttgcact
agttaaacat
cacggccagg
gaataatttg
ctaaaaatac
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gagaaaatgg
tgttttttgt
agtgcagtgg
ctgecteage
ttgtatttgt
cctcaaatga
gtgtgcggec
actggctcaa
gtcagtttac
ttatcattat
caagctcatc
tctgcagggg
acaagctgcet
agtgttcacg
cctecattgac
ccecttcetagt
caatcacctt
ttaccttgac
caatcaatct
aactcctgag
tgagtcacca
caggtaacaa
agaggttaga
attatgactt
acagcttgat
ccaaaggccyg
ccecagcctaa
agagagaagc
gaggctggta
aaaagcatgg
agggggagca
ctectttaaa
ggatccaccce
catttcaaca
ggctgtagtg
tattactggce
ttataagcac
gctcetceac
ctattggcecta
cattttgaag
agggctggag
ccaagattgt
ggaacttcat
acataaaagg
tacaaactga
tggaaaaaaa
cggattcecag
cttttatgtg
ggattaaaaa
tgaccaatta
tcattcactc
gtctatcceac
gceceggectg
ccaggggatt
ttgacaagta
aaatagacta
ccagagatct
gaagaagata
gaatacagca
atctgcatct
catattcctg
gaataggtct
cgtggtggcet
aggtcaggag
aaaaattagc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
39200
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tgagtgtggt
tatgaaccca
ggtgacagag
catgcctata
ctagagacca
attagecaggyg
atggcttgaa
cctggatgac
aatatatttt
caaggcagaa
ttaatgtgaa
ttagagaaat
aggcggtgag
gtttaggagc
aaaggcctac
cttgctctgt
tcccaggtte
acccceacge
aggctggtct
agattacagg
taaacacgac
tagaacctge
tatgatatgg
tcattaatta
tagtagtgcce
ttcagccectte
aaaattttat
ctcaaatgtt
aattgatggg
aggaagaaga
gtggggtagt
gactgtgaag
gttecccetceat
ggggtggatg
tactgggttc
agggccaggt
ggaagtggcc
agggttaagg
tggagctgga
attttgececet
atecgectcce
cccecattatt
ggggtgtgag
tgcaacctgg
gcaggaagat
ccagceaggce
tggatcaatg
actgacagaa
agatggaagg
gatagagaag
tacacttggg
tggectgtage
atgtcagcag
cteccectgeaa
gctggaaagg
tagctctcetg
caaatctgtc
ccgagaggca
aaaccctgtc
actgcccccet
ggctctaagg
tccactagat
gaataacggyg
ttgaaaaata

ggtacacacc
ggaggcagag
tgagattcca
attccagcat
gcctgggeaa
catggtggeg
cccaggaagt
atagcaagac
agatatgaaa
cggtggtget
aaagtgtttg
ttgagagaaa
aaaaccaggt
actgttttaa
ttttttgtca
catcagactg
aagcaattct
ccagctaatt
tgaactcctg
catgagccac
tttckttagat
ctggggaaat
gagtaacagt
ttttttettt
gtecatagctc
cttaatagct
gtagagatgg
ctteccecactt
tgcgtaggga
atggtatcce
ttcttgaaat
agtcagtctg
tcagtecatte
gagtaatagt
caggtgccac
tgccetteac
aaattagatt
catttgagct
gtggtagtca
gaatatgaac
tatagactga
ttctgacaca
agaaataaga
ggacagaagt
gtgtgtcact
caagagagct
gcacctaget
ggtggaggty
agaagtgtga
ggttcaataa
tgggtctggg
cctcetecaca
atctcaaatg
ggccccacta
gcttgaggcce
ccttggtecag
tccaggecag
ggctgatcac
tctactaaaa
gagaggatgg
tgattgtgtg
aggagtaaga
tacagggggt
ggtegggceat
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tgtagtccca
gttgcagtga
tctcaaaaaa
tttgagaggc
aatggtgaga
cacctgtggt
cgaggctaca
cctgtetcaa
ggtgtatctg
gttgttgagt
cacatagtct
aattcaggtt
acctttagga
ctgagtacaa
ttttetttte
gagtgcggtg
cctgectceag
tttgtatttt
gcctcagcgyg
teegeetgge
taatctattt
aaggaacata
tcaaggccat
tttagagaga
gctgecagect
gggactacag
agtctcacta
cagcctcceca
tgtcttetgt
ggaactggag
agtaattctg
tetttetgeg
atcaaacatt
tettgctect
ctetgaatac
acaggttgtg
gggagttgga
atagtggaag
ggctcaggag
aacaaggadgg
gtcgecttcea
catttcctga
cagcctctge
gccaggtaac
ggcactttce
ggagagaagg
aggtgtgctg
gacacgttgg
gggcagatgg
atgttggcte
aacgcagctg
actgaggaga
cttccaccca
atacctgttce
tggctgcacce
ccagtttagt
gtgcagtgge
cagacgccag
atacaaaaaa
gagtgagtga
cactgaggta
tggaaacggg
ttegttatac
ggtggctcac

gctactcagg

gccaagatca

aaaagaatat
cgaggaggaa
cceccatcte
tccagctget
gtgtgctgtg
aacaaaacaa
atcaggaact
ttgatttcca
gacccttgaa
atgattagac
aaatattcaa
ggatcaaaca
ttttectttte
gtgtgatcectt
cctececegagt
tattagagat
atctgectgce
atgtcatttt
tttgaatgat
tttatactca
ggccagcecac
gagtctcact
tgaatccecgg
gtgcacacca
tgttttctag
agcagctggg
gtaggtaacc
atttgcctac
ctgtgctagt
gtgacagaag
tgtgccagag
aggaatcttc

gtgtgtgagg

acgctgaagce
attccaggca
actgcacttt
ggccttgaat
caagcaccct
gagtgaggat
gcaccttegg
cactgggaga
cccagagcct
taaagcaggt
gaaggctgag
cagagaaagt
ccagaaacaa
gactacaggc
agtcatcggt
accttteccectce
atatgcccett
agacgccace
aggtcccetg
tceecccgate
ctttctgtgg
tcacacctgt
gggttcaaga
acaaaaaaac
agacaaaggd
agtgcagatg
atgggccctg
tctacttttg
acctgtaatc

FIG. 6B

aggctgagac
caccaccaca
tggtgctggg
ggatgcctaa
tacaaaaaag
ccagcagcetg
atagcaccac
aaatattgga
ggggcagaaa
aaagcacagc
aaatgaaggg
tccetgattg
agcaaattgg
ggtgaccaag
tttttttett
ggctcactgce
agctaggact
ggggtttcac
ctcagcctec
caattccata
gttactctaa
gtttttaatt
tccatttaat
ctgtggccca
ggctcaagcg
ccacacctgg
gctggteatg
attccaactc
aaatctcaga
tctgctatca
cttecettaga
ctaaagaaac
agtgtggtga
cagtccagtg
tgaaatgccecc
tgagtcttat
acagggagag
tatgagtgag
gcecattcectga
gatcgctttyg
ggtcttattce
agtgagcacc
gggtgatacc
gcaggagegce
gaggctttga
aggggcagcet
gcccgeggayg
caaggaccgg
tggggtacag
taagagggta
agccagattc
cagtccagaa
cctgcccact
atgctgecac
cgatcctgat
ggactgtttt
aatctcagca
ccagcctgge
tgtctacttg
gggatccaaa
aaatcattgce
tgttgagaac
caattttcca
ccagaacttt
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acgataatca
ctccagectg
cgcagtgact
gacccaagag
catgttttta
aggcagaagg
tgcactcecag
ttaattcatg
gataattatg
taatgaatga
gaggggaaat
tcaaaatgaa
tggagactag
gaatgtttte
gagagggagt
aacctctgee
acaggcatac
catgttggcce
caaagcgctyg
agacatggta
ctccatgaat
tttcatccag
tttctggcte
ggctggaatg
atcctcccga
ctaatttttt
aactcctagg
tggctcttgt
agttaactag
ggaaaacaag
ccccaggaat
cagatacttt
ttgctggaga
gagaagataa
acccagggtt
gggatgagca
agcttagtgg
tgacagaaga
tgaatttgga
ctttggaggg
atctttgtag
atgagaacta
cacacadgctg
accccactca
gaatgccaaa
cgagtgtgga
aggcagaatg
tettegtgtg
aggggtcagt
gcctecgtge
ctgtttecte
gctagaaaga
cagctcatte
ctgggaaggg
tcaaaaggtc
cttectettet
ctttgggagg
gaacatgaca
atgtcctcecag
aagcatgcett
ttcacactaa
agttgaggtt
taataagaag
gggaggccaa

3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
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
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ggtgggtgga
atctctatta
tttgggaggt
cggtgaaacc
tgtaatccca
gttgcagtga
gtectcaaaca
taaattaget
gagaattgct
ccagcctggg
cgttggtatt
ataaacgtaa
ctgctggttt
atctggtatt
ctgagcatgce
tcgatttcaa
gactttgatg
ataaataatt
tctagataac
tatcagagca
aaagattatc
atgagtcaaa
gtcacaggct
caacccatct
ttcttaaagg
tettggaage
tcccaaaaca
ttattttgga
gtgtgatcat
ccteectete
ttattattgt
gcacctaagc
agtaggatcg
aaacaaatct
cataaaagat
ttattattta
cactttatct
acagagtctt
gctecaccte
aggcatgtgg
gtttecactat
ctcccaaagt
tctgtttgtt
gtggagacta
gtggattgcet
ctattaaaaa
gggaagctga
gttgecagtga
tctcaaaata
cctagataat
gtgaatttta
ggttttaaaa
gttaattgeca
tttttatctg
tatttttggt
agcagaggcet
aaaaaaccca
tctaattttt
gagaactatt
tgatttttgg
tctgctataa
tgtaactgaa
tttacattat
tgcaatccag
ttaaggtaaa

tcacctgagg
aaaatataaa
caaggtgggc
ctgtctetac
gctactaggg
gctgagatgg
ataacaacaa
gggcatggtyg
taaacccggg
tgacagagtg
ttgaaaatgce
ttatttacca
gtagctctce
acccetectt
ttgeectttat
cctaacctaa
tgatggggag
ttttttgtet
caaccagaga
ctgaaaatat
ttggattgaa
agataagaaa
ggggtggggt
cattccacct
gaatataaga
ctttettgac
ccaaaataca
ggcagggtct
agcacactge
cagtagctgg
tttececetget
ttagcaccta
gtgaccctac
gtaggctgge
acagtataca
ttcatatatt
acattacctt
gctetgteac
cegggtteac
caccacgcect
gtcageccagg
gctgggatta
tgtatccctc
aggccggacg
tgacaccagg
tacaaaaatt
ggcaggtgaa
gecgggattg
aaataaaata
aatgqaacac
tgatgtgcct
tcctatgtaa
aggaaggaac
tgcacttcetg
ctgttttatt
caataaatat
agtggagtac
aaaattcatt
cttggaatac
ctgtaaaatt
agcatgtaca
catagctgta
ctgattgatg
gttaaaatct
tacttgttga
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ccaggagtte
aatggttggg
tgatcacgag
taaaaataca
aggctgagge
cgccactgta
caacaacaac
geggegecetg
aggcagaggt
agactctctce
tgtgaattga
gtgtaggggy
ttcgttcetet
ggttttaatc
ctgtttttca
accttccect
ttgctggttyg
agctttatca
actgttgggy
gcttagcaat
accacattgt
ccaactagca
aattcacatc
tcttcaggge
tgactctacce
tccecttaaa
caatacattt
tgctatgttg
agccttaaac
aattacagac
gcaagttctt
ggagtttcte
agaattgtat
aacagaaatg
gactataata
tttattgtgt
atttgcattt
ccaggctgga
gcecattetec
agctaatttt
atggtctcga
caggtgtgag
tccttecacct
ccatggcteca
agtttgagac
agccgggtat
tcacttgaat
tgccactgta
aaataaaata
tgcaaataca
atacatccat
ggttttctat
tgagatgggyg
tatctgaatg
cactgctgta
ttgttaagty
ataataactt
tctaaaatag
tctgaatggg
tggctatgaa
atcatttatt
actatgttca
atttttttraa
gtatctgaac
cacatatcta

gagaccagcc
cgeggtgget
gtcaggagat
aaaaattagce
aggagaatcg
ctececagectg
gacaacaaca
tagtceccagce
tgcagtgagce
tcaaaaagaa
cactaatact
aaaaaagcaa
cacctccaac
agagttaccc
tctgtaagga
gatctaagct
tcatacttgt
taaaggtctc
ggaaaaaaag
attaagcgtg
gattgagaaa
agaacagcag
cagccttcta
tccteattag
tatctcccac
aaaaaaaatg
ctgtatgtat
ccecaggcetge
tcctgggcete
actacggtat
tgagctegga
aaaaaaaaaa
tatagcagcce
ttactttect
acgatttatt
gcttactaag
atcctaaact
gtgcagtgge
tgecectecagece
cttttttttt
tctectgace
ccaccgcetece
cctttatatce
cgcctgcaat
cagecctggcece
ggtggcaggc
ccaggaggca
tccecagectg
aataaaataa
gtaaaaaatg
gcagtatgta
gtaaataaac
gatgggcctt
ttttccagtg
atcctagcac
aataaataaa
gattggtttg
atttatggaa
tcectggetta
aggagtttcc
tttcttatct
atagtgactt
acaatagtga
accteccttec
aaatgctgaa

FIG. 6C

taaccaatat
tacacctgta
ggagaccatc
caggcetggt
tttgaaccca
ggtgacaagg
aatatataaa
tacttgggaa
cgagatcaca
aaaaaaattg
tecatttttge
agaactgttt
tcecagtecttt
ttcaacttca
taatcctagt
tttctttccea
tttcaaatta
tgatgttttg
caaaacaaaa
aaaaacaaat
cttgaagaca
atgttttggg
actgtccttce
cttcaagata
cttgtatcte
gtgatttttt
gtaggtatgt
agtgcagtgg
aagcagtcct
cacccagecce
cagtcttgtt
aaaaaaaaaa
gcaaatgaag
aacagaagag
atttaataaa
gagtcagcct
ttttttttet
gcgatctegg
tcctgagtag
gtatttttag
tcatgatceccce
tggcctatce
tcatcaactc
cccagcactt
agcatggtga
acctgtaatc
gaggttgcag
ggtgacagag
agtaaagtaa
tgactgtaca
cattatatct
taaaaatgte
aaggagaaca
agcatatgtg
ccagatcagt
tgaattatac
tgtatggctg
ccaatgcttt
aaaaatccaa
ccagtatatce
aatatgagaa
gatttgtatt
aagtaaattt
ctgatgtact
ataatattgt
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ggtgaaaccc
atcccagcac
ctggctaaca
ggcacgcacce
ggaggcggag
gcaagactce
tatatatata
gctgagataa
ccactgcact
aaaaataaat
cagtcatgtg
tgtaggaaca
ggccagtatt
ttectectgt
gtaaggaact
ctgcagetat
ccecectettgg
aaaagaagta
ccaaaagaag
ttcagatatg
aagtaacttc
tggagctttt
ccteccaggece
aaacctgaat
aaagtttcct
ccatgggtge
atgtatgtct
ctattcacag
cactccatgg
tgcaatacct
gacctgtgea
aaagaagctg
atggctaatt
gaaccttatc
atgatttatt
ctatgctaaa
attttttgag
ctcactgcaa
ctggcactac
tagagacggg
tcgectegge
taaactttta
tgttaagagt
tgggagatgg
aacccecatct
ccagctactt
tgaggtggag
tgagaccctg
aatctgcata
tgttacgcaa
caataaaact
tagaataact
agtttgattt
ttaacttgta
gcctacacgt
tttaaatgta
actcaaactt
ttagcaattt
gcactgaatt
ttttaatcaa
aatgaggtgt
tggtattgece
accagtagtt
tgcacgtata
ctattagtgt

7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
2120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
2900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
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ttaaatgtgg
ttgctaaaat
attgatttta
aaggatctga
tgaaggccag
actaaactaa
tgttctaaat
tatatatata
tgactttcac
actcagacac
cacttcagga
aaatttttta
agcactttgg
gctaacatgg
acccgggagyg
cagagcaaga
gtgtgatgcet
gaacccagga
aacagaatga
gcacacacat
gaattcaggg
gggaccctgt
gtettagtte
aagaagttta
tctggtgcaa
catgcaaaag
gggctcecacte
aatttatacc
aatactgtta
caggcccgag
aaccaaatcc
cttaattectt
tttcaaggtt
ttaaagaaga
agaacaagaa
aaagatcagt
acaagaaaaa
agaagtaatg
aacagaccca
. aaagggtttg
tgggcacatt
cgggtggatc
tctctactaa
cttaggagac
agattgcacc
aaaacaaaaa
tgagacaggt
ccectgtetet
agctactcgg
agcccaggte
taataataat
gtatttgggg

gggggcataa
ctctectgat

ccagtgggac
tccaacaaaa
ttceccagge
ttaagtgatt
cccaatgaga
cagatgcettg
attagtccag
accattccac
ccataaagac
atggaatgaa
caccatggaa

ttactaatta
ggaagttttt
atcttaccct
taaaagcagt
ccactgcact
actagatgta
cattcaaatg
gcttaaaagt
atttaacctg
agtgggtcac
ggagttcaag
aaaaattagc
gaggccaagyg
cgaaacccca
tggagcttge
atccatctca
gcacacctgt
ggcagaggtt
gactctgtcet
gtagtccecag
ctgaggtgag
ctctcaaaac
attttetgtt
tttgacttat
getttegtge
agactgcaag
ctgtgagagc
tgagggctct
cattggcaat
gaactcagat
cagtggcttg
caaacaaagt
ccetttttggt
gggaatctac
aagggtattg
gttgggtcag
agagaaacgyg
atcgagagac
tttcaggcca
ggatgatttc
ggctcacacc
acctgaggtce
aaatataaaa
taaggcagga
agtgcactcc
agaggctggyg
ggatcacttg
actaaaaata
gaggctaagg
atgccactge
aataataata
caagaatcat
agggatagag
acccaccaca
aaggaaaagt
agtcttaatt
tggagtgcag
gtecctgette
tactatccca
cgaggttgtyg
ccactgtgga
ccagcaatte
acacacacat
cctaaatgcece
tactacccag
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tgtgatgatt
aatttctatt
tcttctaaaa
gaggccttge
ccageccadg
cacagttgag
catggagcta
atgtaatttg
tggctcttca
atctgtaatc
actagtetgg
caggtgtggy
caagaaaatc
tceccacctte
agtgagccaa
aaaaaaaaaa
gatcccaget
gaattgagct
caaaaaaaaa
ctatttggga
ccatgattge
acacacacaa
gctaagacag
ggttcaggag
tgcatcttaa
agtgagccaa
caattcactc
accctecatga
taagcttcca
ggctctagga
gggcagggtt
cacataatta
cttaagatcc
aattaatgaa
tggtttttaa
actgtgaggce
gaaggacaaa
tttctggtga
aagcacacct
tgaacccatc
tgtaagtgtg
aggagtttga
attagctggg
aaatcacttg
agcctgggcea
cgcagtggcet
aggtcagaag
cagaaattag
caggagaatc
actccagegt
ataataataa
tgaaattgtg
tgagtgatgt
gctettatee
cagtgagaat
gaccttggga
tggtgcaatce
agcctceccaa
cactagtcag
gagagaaggg
aagcagtttg
cattactggyg
gegtatgtte
catcagtggt
ccataaaaaa

atttacaaca
taatgcattt
caggggttcect
actgtaaaaa
caacagagca
gatggttcca
tccatagata
accaaggttc
gggtatccaa
tcacattttg
gcaacactgc
ctgagtgcag
acttgaggcce
tcaggaggcet
gatcatgcca
aaaagaaatt
actcaggagg
gagatcatgc
aaaaaaaaaa
ggctgagtgg
accactgcac
gaatatcata
aatacctgag
gccaggtagt
catggtggaa
gctagetttt
cctegagaac
cccaatcatce
agacaggaac
tgattgacag
tagttttgtt
tttaaatgtg
taagaagtcc
ggtttatttc
atgtggtttg
tgcctgatac
atgaaggaag
agagccaccc
atcattcagt
ttcggggega
agccaatccc
gaccagccta
catggtagtg
aacccaggag
acagagcaag
cacacttgta
ttcaagacca
ccgggtatag
tcttgaacac
gggccacaaa
taatttgctg
tectactcta
agaccttgca
ctectecagece
ataaattcca
ggatatattt
teggcectcact
gtagctggca
aatggccatc
gatgcttaca
gegattectce
tatataccca
attgcagcac
agactggata
gaataagatc

FIG. 6D

atcaaccttt
ataaatatat
taagcctttt
cgtacacatt
agactttgtc
aacctaaggt
cttccacatce
ctagcttttt
ttcatttatt
ggaggccaag
aataccccat
tggctcacac
aggagttcta
gaggcaggag
ttgcactcca
aaaaaacaga
ctgaggcagg
cactgcactc
aaaattagcc
ggaggattgc
tccagectga
ctcaacttge
actcggtaat
ccaagaacat
aagcagaagg
ataacaacct
tcacttcacc
tecttaaaggce
tttggggaga
acaggcttca
taattgaatt
atataactaa
aagactagca
tcatactttg
ggaaatgttc
aaagagaaac
ggtgagagtt
aatctggaga
tgtagttagt
agaatttgcet
agcaggttgg
gccaacatgg
cacacctgta
gcggaggttg
actccttcte
atcccageac
gtctggccaa
tggctecatge
aggaggtgga
gcaagactte
attcetttge
tagctagacg
aaggaagcaa
ccteecegete
agagaatacc
tgagatggag
acaacctcca
agagaaatgc
actagaaagt
cactgetggt
aaagaactta
aaggactaga
tcttcecaat
aggaaaatgt
atatcectttg
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tatcttgcta
aaaataatat
ggagatcctt
taggttacag
tctaaactaa
taataactct
caattttaca
atattgatgg
agaatattat
gtgggaggat
gtctgcaaaa
ctgtaatccce
gaccagcetg
aatcccttga
gcectgggega
agttagctgg
agaatcgctt
cagcctgggc
aggtgaggga
ttgagcccag
gcaacagaat
atctcectggt
ttacaaatta
ggcagcagcet
acaagcagga
gctetggaga
tgatggcatt
ccecatctett
cacatttccc
gattcacttt
cagcagtttt
tggattgact
aatatggttt
tgecttetgeg
atgacaatgg
tcagtttgaa
gcaatttttg
tcagagattc
aggaaaaccc
gattccagge
gaggctgagg
caaaaccttg
atcccagcta
gagtgagccg
aaaaaaaaaa
tttaggaggc
catggtgaaa
ctgtagtccc
ggtttcagtg
gtcttaataa
ctagatttgt
tggggtggtg
gcctagecat
ctgectgeatc
atcaaacttg
tctecactctg
cctectgagt
aaatcaaaac
caaaaaataa
aggaatgtaa
aaacagaact
aatcattcta
agcataagac
ggtacattta
cagcaagatg

11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980

.14040

14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15420
15480
15540
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gatagagctg
catgtttcca
caagagacac
tacccgtcag
atgacacaaa
gttaaaaaaa
aaagaaatta
gcaggagaat
tactcaagcc
aatcattcga
aagtacatct
aaaagagata
aattgaaggg
tgagcactga
atgacgggaa
tctgatggaa
aaaaaatccc
aaaatttgce
tgaaaagcca
ttagattttt
ctatacgcectt
tgcaaaagtg
cacttgeccac
catgtgccag
gtgtttggta
tctgctatca
tctectaact
aatagtgtca
aatatatatc
aaaacagcag
tatattctgt
agaaaagcag
agaagaccga
attggeccggyg
ggatcacagg
taaaaatata
aggctgagge
tgccactgea
gaaaagaaaa
gggagggagt
agagttgttce
cctatttgac
ctttagaaaa
gcagtgaata
gtagcagtgg
aacaaaatgt
ctcacacaga
tcacagaagt
tactctacca
aggggttggg
tggggaagat
ttacttaatg
gcctgtaatt
gagaccagcec
gcttggtgge
gaacctagga
aacaagagcg
tgtatatttt
atttgagaaa
tagcttagct
aggacaaaca
acactcaatg
ctatttaaag
tgcttattac
tctggtettg

gaggtcatta
tctataagtg
tggggcectac
gcaccatgcet
atttacctat
aaaaacagcc
getgggtgta
cgettgaace
cgggtgacag
agtgttcagt
gcattgaagg
ggggatcatt
gagaaagact
atttctaaga
tattggtggg
ggaatgtctg
aaaacacatt
tggacaagca
acaacaaaga
agctgectag
ttaggtaagg
catttectgg
aggtgtccca
gctgtgagte
cattactgat
ggagcaagaa
tcaattcttt
taaaaatgta
aacattaaaa
agcaaaggat
tttaggcatce
ctagggtctg
tagttatctt
tgcagtggcet
gtcaggagat
aaaaattagc
gggagaatgg
ctccagectg
agaaaaggga
gaccaggaaa
aaaaggagag
tttgaaattg
acgatactgg
gcccattgaa
gcatcatgaa
agtctctgea
ctacaacatg
acaaatactg
cctagagtag
ggagggaaag
gaaaaagttc
caattgaact
ccagcacttt
tgaccaacat
gcacgcctgt
ggcggaggtt
aaactccatc
accacagtaa
gagtttaaag
gattaggtag
gatgattagg
ggagattttt
tgtgccattg
agccatttte
aaatcctggg
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ccectgaggga
ggagctaaac
ttgagggtgg
tattaactgg
ataacaaacc
tggccaacat
gtggcaggca
cggaaggcgg
agaatcagtg
gtgagtgaag
gtcctggtta
ttggaaaatg
gaaggctggg
agagaagaat
cggtgtgtgt
tgtggaagag
caactgagtc
atcctecttcee
tgcaacacct
agaaaggcaa
tttttgtttg
gtgtgtgtgt
tagctatcag
taggcaggtt
atgaagcctg
acattgaata
tcettttect
tttcttaaaa
ctaaaaaagt
acaatggtcc
ctgttttgat
ggaaccacat
tatatattaa
cacacctgta
cgagaccatc
caggcgtgge
tgtgaacccg
ggcgacagag
aatattcagt
tatatattgg
tggaaaaaag
cacacagaag
tggcaagcta
atagtccage
ttagggatga
taccatggaa
gatgaacatt
catgatttct
tcaaatteat
gggagtggga
tggagatgga
gtacacttaa
ggaaggccaa
gaagaaaccc
aatcccaget
gcagtgagcc
tcaaaaaaaa
aaaacacttce
atacaaatga
atgatgaggce
agctcagttg
aaaataacaa
aaagagtttct
ccaatttttt
ctecagcaacce

FIG.

actaatgcag
agtgagtaca
aggctgagag
gtaacaaaat
tgcatgtgta
ggtgaaatcc
cctgtaatcece
aggttgcagt
gtagatccaa
agagggcagg
cagtgaaacg
agatgactga
gaggggatgg
aaaagagaca
ggtgtgtgtg
taaatagcca
ttatcctctt
tcacccatta
ttttaataaa
gctaggacgc
atgcacagtg
tttatggcaa
gggtagaact
gttggaaacg
gagggaggac
aataggcaaa
tecetttggge
aaccctaagt
taaaggcata
cactctagat
aaggacactg
tacctgagaa
agggttgtct
atcccagceac
ctggctaaca
ggcacgcgeca
ggaggcagag
cgagactccg
gtcgectctgg
attaaaataa
caaactgcag
tecttgaaca
gaaggtgcgt
caaaagatga
cccaattgte
tatgattcca
gaggacattg
cttatatgceg
agagacagaa
gttagtattt
tggtactatt
aagtggttaa
ggcgggegga
tgtctcetact
acaccggagg
gagatcacac
aaagtggtta
taaatttaaa
aagtagagta
cattagccaa
gagaaatgtg
ctttactgag
tttttttaat
tttttaatga
ctcceecace

6E

gaacagaaag
cacggataca
gagggtgagg
aatctgtaca
teccegaace
catctctact
cagctactcg
gagccgagat
aaatggaatg
gttggtgcag
tgaagaggaa
ggatcaaggt
ctttegtgtg
ctacttgtga
ttgcagggag
ccagcctgaa
aaatgactce
aagatactgc
gaatctcccc
tgcetttettg
tctgaactge
ttgctaccat
gagggtgcag
cagttgttta
tggtgtgcag
attgctaagg
acccccatct
gtttgagttg
ttaggctgag
ggttgtagag
accaactgaa
atgactcaag
gccacatagt
tttgggaggc
cggtgaaacc
tgtagtccca
cttgcagtga
tctccaaaaa
aggacagagc
gaaagaaatt
aacagcatta
gtggagagac
gagaaaagga
tgaggcectta
cgtcgatgga
tcttaaaggt
tgttaagtaa
gtggaatata
agtagaatgt
aatggataca
ggttgcacaa
ggccgggage
tcacctgagg
aaaaatacaa
ctgaggcagg
cattgcactce
aaatggtaac
acaaacaagg
aaggtgattg
gaaagagaac
aagtttgagt
ttgtatacaa
aaaggctagce
catttcacta
tcagectect
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tcagatagtg
aagaggggaa
atcaaaaaac
ccaagcccce
taaaatgaaa
aaaaatacaa
ggaggctgag
cgcaccactg
agtgcggcat
tagtattgac
ggagccagceyg
ctcagtttat
tagaggaata
ggctcecggge
caggcattga
gttgaccagt
aagtttcaag
attttacttt
ctttgatggce
gtccattcce
catgtacttt
ttettctaat
cggggaggcce
ctaggccttyg
atgatctgeca
aaaaaaatgc
tcaggtgece
actccaagtt
ttatagtagt
tctagatgat
ccacaatcag
gecetggaaaa
aaagggaaat
caacgcgggce
ccgtctcetat
actattcggyg
gccgagatgyg
aaaaaaaaaa
taggaccaat
tctacgaatt
gaagtacaat
aggatcattyg
ggtaaggatg
aactggggta
taaatggaga
gaaggaaatg
aataaaccaa
tactcttaca
tagttggcac
gagttttaat
tcatgtgaat
agtagctcac
ttgggagtte
aattagccag
agaatcgett
cagcctgggce
ttttatgtta
ttagagataa
ccaagctatc
attaaccaag
ggcctgecaa
taaattgcac
atttattaga
cgttgeccaa
gagcagctgg

15600
15660
15720
15780
15840
15900
15260
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920
16980
17040
17100
17160
17220
17280
17340
17400
17460
17520
17580
17640
17700
17760
17820
17880
17940
18000
18060
18120
18180
18240
18300
18360
18420
18480
18540
18600
18660
18720
18780
18840
18900
18960
19020
19080
19140
12200
19260
19320
19380
19440
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gattacaggt
taagagatga
aatgcagcct
gaccacaggc
ggtcttgcta
tggcctecaa
acatctgtga
cgtttecett
cgattagttt
gacttattte
cattcctgtt
cataaacaaa
ttacaaataa
tttttecctgg
actttttttt
ggagtgcagt
tcectgeetea
ttttgtattt
gacctcaggt
gcgtgeeegy
ttttacattc
tcttgagecceca
cagataacta
gtecttttgee
cattctagat
tttttecattt
ccaggctgtt
tggaattaca
tetttttttt
tcttggctea
gagtagctgyg
gaaatggggt
cgccteggece
atctttctaa
gtgaaagttt
gattgtaccc
aagtcaaagt
cacccaagcet
ggtgatccte
cagctaattt
ccgectgect
caaggtttgt
tctttectat
aggcaggcag
ccgtttctac
gctactecggg
gccaagactg
aaaaaaaadt
tatgtctggg
gtgacagagg
cacagagaaa
tcctgatttt
tgtgatcata
ctcccaaatt
tgttcagaca
tgcaacctcet
attataggca
geegtgttgg
cccaaagtge
aattgaaata
gggaaaatat
gatacctgat
tcaaagaatt
gtcaggatct
agcgcagtgg

gcacacaacc
gtgtcttget
caaactcctg
gtgtgcgecet
tettgeccag
agtgctagga
acccaccaca
atccttctece
gcattttcta
actaagcata
tattactgac
ttggtttatg
acctacaatg
ctgagtaccc
tttttttttt
ggcaagacct
ggctecctgag
ttagtagaga
gatccgecctg
ccatgtttaa
ctatcagcag
ttctcattgg
acaatattga
tactgaaaaa
accagtccat
ttttttaatg
ctcaaactcce
ggcatgaacc
tttttagagg
ctgcaacctce
gactacaggt
ttcaccttgt
tccecadagtg
gagcaaattt
gectttttttg
ttaggtctcg
ttatttcttt
agaccagtgg
ccacctcage
ttatattttt
cagcecteetg
ttctttttec
gggccaggceg
atcatctaag
taaaaataca
aggctgagge
cgcectttgea
atttttgtgce
actatttctg
gaattagagce
agcacgtctt
ttttttaaga
gctcattgea
cctaaattct
gtctcactcet
gcctcecagg
agcactacca
ccaggctggt
tgggattaca
cttatctecat
taaaacctcg
tcttgacaac
gaaaatgcct
ggacatcagc
ctgatgcetg
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acacctggcect
ttgatgccca
ggctcaagag
cgccectggeta
gctggtetcea
ttacaggegt
accaaggtte
atgtctgecce
taaatgaaaa
aagattttga
tcatgttgca
ccagttgtte
aacattgctg
agaggcagaa
ttttttgaga
cggctcactg
tagctgggac
cagggattca
cctecageete
cttttaaaga
ttgtacatct
tgtgtagtgg
gcatctttte
attgcattgce
tatatgtatt
tatgaataat
tgagctcaag
actgtgccta
gagtcttget
cgcctectgg
gcatactacc
tagccaggat
ctgggattac
ttaagtgttg
tcctaagact
cattcatttt
ttttttettt
catcatcatg
ctcctgaata
tgtagaaatg
aagtgttgga
atatgactac
cggtggcteca
gtcaggagtt
aaaaattagc
aggagaatecg
ttectggettg
tgaatgtctt
gtgtctatte
tacttttttg
caggaaagcc
gacagggtct
gcctcaaatt
tttttatteg
gttgcececagg
ctcaagtgat
cgccaactaa
ctcaaactcc
ggcatgaacc
atgactcttt
gttcagactt
actaaacata
ggaagatagc
aaactctcca
taatcceaac

FIG.

caattcaaag
ggctggagtyg
atcctececat
attttttcat
aactcctggce
gagccactge
agaacattcc
cggaaaacaa
catataatat
gagccatcca
ccttttgact
aacatttggt
tacaagtctt
cgacgaggtt
tgtagtctca
caacctcccce
tacaggccca
ccatgttggce
ccaaagtget
agctatcagt
tcaccaatac
catctcactg
atgtaacttc
tttecttactg
gcaaatattt
ttttttttga
caaccctecce
gcetttteat
catcgececag
cttcaagecga
acgcctgget
ggtcttgatc
aggcgtaage
acaaggttta
tctectetgt
gagttgattt
tttttttttt
gctcgetgea
gctggaatta
gggttttgece
attacaggca
ccagttgttt
cgectgtaat
caagaccagc
caggcgtggt
cttgaatctg
ggcaacaaga
accaactttg
acttgcaggt
ctgaatacca
tacctaccaa
tattctgteg
cttgggctta
ccgaattect
ctggagtgca
tcttgegect
cttttgeatt
tagccccaag
accacgccca
gtagagccaa
ggtgaaggca
tttattattt
taaaggatct
getttttttt
attctgggag

6F

agtttttgtt
ctgtggtgtyg
tcagcectceac
ttttattttt
ctcaagtgat
acacagccag
tgtcatccce
ctgagcttte
gtagttttgt
tgttgtgagc
atgctccaat
ttgettetag
tgtgtgaaca
gaatggcagg
cttcgtcacc
ctecccaggtt
cgctaccacg
ctggctggtyg
aggattatag
tttccaaagt
ttggtattgt
tggttttaat
tttttataaa
agttctaata
tttcattcta
gatgaggctg
acctecggect
ttacttaaca
gctggagtge
ttctecetgee
aattttttgt
tecetgaccte
caccgcacct
gtttatcagt
ttaactcttyg
ctgtatgtag
gagatagggt
acctctgecet
caggcgtgca
atgttgccca
tgagccaccg
tagtaaaatt
ctcagcactt
ctggctaaca
gccacacgec
ggaggcagag
gcgaaactcce
ttgaaaatga
gaagatatct
gcagtgtacc
catcaagttt
cccaagctgg
agcgatccte
aatttttttt
gtggcaaaat
cagecctceccea
tctattagag
tgatctgcece
gcccaaatte
gacctacagt
taatggcaaa
ctgtgaaaaa
ggaggctttt
tttttttttt
gccggggcag
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ttgttctatg
atcatagcectc
aagtagctgg
gtagagatga
cctcecgett
ttcaatgcac
cagattttct
tgccacttac
gaggaggtcet
attagtagtt
ttgtttatgg
tttttaacta
tatattttta
tgtatgttta
tggcecaggct
caagcaattce
cccagctaat
tcgaactcecct
gcatgagcca
gcttgtacca
catcatttta
ttgtgttttc
gcatttgttt
gccctttata
tgctttatcect
actgtgttge
cccaaactge
tatctttett
agtggtgcaa
tcagcctecec
atgtttagta
ctgatctgcec
ggccaatgat
tttctetttt
gagttttcta
catgatgtaa
cttgetttgt
cccaggcetta
ccaccacaca
ggctggectat
tgcececagecet
tgttgaaaag
tgggaggcca
tggtgaaacc
tgtaatccca
gttgcagtga
gtctcaaaaa
attgaacata
agtggaatgc
tttgectaca
gcatatcatt
aatgtagtgg
ccaccacagc
ttttttttte
gtcagctcac
agtagetggg
acagggtttt
acctceggect
ctaaattctt
gataaggcaa
aagtatttgg
aatttacagg
ggggcagaca
ttttgagacc
gcggatcact

19500
19560
19620
19680
19740
19800
19860
19920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640
20700
20760
20820
20880
20940
21000
21060
21120
21180
21240
21300
21360
21420
21480
21540
21600
21660
21720
21780
21840
21900
21960
22020
22080
22140
22200
22260
22320
22380
22440
22500
22560
22620
22680
22740
22800
22860
22920
22980
23040
23100
23160
23220
23280
23340
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tggggtcagyg
tagccgggea
attgectggaa
cctgggegac
aattggtcat
cccagtgggce
cctetgttec
tttaactatg
acttacacat
tacaactgca
ataagagttt
tggtctcaaa
tacaggeacg
aagttctagg
atcagttgct
tcaacataaa
aatattggca
cttttaggte
tgtatgttag
ttgtatgggce
gatctcttga
aaagtaataa
aaaattagcc
geetgggagg
cagagagaga
acattaagcc
attattgcca
tatccaaatt
tttaaatttt
tctgttttac
gttcaaagat
ctcaatttta
taagtgcagg
tagaactact
ccaatgccaa
attttcaagt
ttcccattct
ctatttaata
agccegtaaa
gggggaaaaa
tggatattga
agttcaggtg
tcectgaggaa
caacaaagcc
tgaaggcacc
aggggcactg
aaaagccact
acaagaccac
ctggctcagg
tcataaaaat
gtttttattce
cctectgeage
taggcatttg
gagatagagc
ctagtctcte
agcagcaggce
tttattttte
tccecagecett
gattttccag
tctceececcecag
ctagaattga
actgcccatg
ttcagatcag
tgagagaaca
attcctggtt

agttcgaggce
tggtggtgca
ctcagaaggce
agagcgagac
ttaaaaggat
caaggaatct
tcectectagt
cttatttaaa
gctgtatttt
tcttettgtt
ttttgtttgt
ttecetggget
tactactgea
gttttgtact
aagcctgcete
ggaaaaatta
ctgaatgttc
attattatta
gtgtgtggag
acagtggctc
gcccaggagt
taataataat
aggcttgtag
gcaagactac
ccetgtetea
agtggatgtc
tagcagcaat
agaaaataaa
tattgaattt
acgctattta
tacacaacaa
aatcattgtt
cttctecatt
aagagtataa
atgcaatgtg
gggttctaaa
taagggttca
atttttccat
ataaaataga
agtcatttag
attacacaaa
cttatttttt
aggatacgtg
atccttcecta
aagtgttgaa
gcctetgaag
tcecatccaca
attcactgca
tctcteccta
aaaatgaccc
cccteeccgea
agactgtatc
taaatgtcac
atttcccage
tggtcctace
agcctccage
tcttgettec
cctggatact
gatggactgce
agccggcaaa
cttgaacatc
tgggaccata
cagaccagac
ttgttgetgt
ttecttaaca
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caacacggtg
tgcctgtaat
agagattgca
tcegtceteag
agaagactgt
attcgtatcc
gagagctaca
atgagtaagt
ttgtttttac
aagaaaatag
tcatgtgttt
caagtgactg
ccaggcttca
gttgagttaa
ccttaaagtce
tttttccceaa
atgtttaacc
tatgtatata
gacagcataa
atacctgtaa
tcaaaaccag
aataataata
ccccagtcac
agtgagctgg
aacagaaaag
tgtttactac
tcagatccat
aatgctggta
ttattatttg
gtatatgaag
ttctgtaatt
ttgtaacgaa
gagccaataa
tttttttece
agctcaagtt
tttggcaaaa
tatgtcttat
ttecctetttg
tacggcagct
cttgcttceccece
gtttatatat
ctgcaaccct
aaacagcatc
gtctgctctt
agcagaacte
agtataggtg
aagtgttgga
ttctcacact
tcatgtccect
agaggaaata
cccaacattt
tgttggagca
cccaaccgag
acttcecctgg
ctecttetetg
aagagtggcce
ctggtgccaa
aagcattcag
ccteeegtea
tgttggtaga
caacctttaa
tgggtgattc
tatatgccag
accatgtcag
ataccttatt

aaacccegte
cccagcectact
gtgagctgag
gaaaaaaaaa
gctgaagaac
tgactttggc
cgtgcectatta
taaaaatatg
aactttaaat
ttaacttagg
gagatggggg
tcectgectea
acaagagttt
tggtgtttct
actcaaaaat
catttgtgtt
ttttgtctaa
tgtatgtgta
gctatcttta
tcececageact
cctgggcaac
ataataataa
tcaggaggct
gtttgggecca
aaaagagaaa
tttgaatctt
ttcttagtga
agagtttgtt
aagtttactg
tttgtatgac
ctttaaagac
attttaatta
agaatttgtt
tttaattagt
tttagttcag
tgtecttcetcece
tttctaagca
tggaatacca
ttttgaaaga
tcttacaagg
aggttggtag
ctgcataaat
ccattcgatce
tgccaagtat
actaggtgca
gttactgtgt
gaaaaagaca
cacctgecatt
tgtatccttt
agaccggcat
ggaatgecggt
gcttecettt
agcaacaadgg
aggtcttggce
ctggggagga
ttgacagtcc
gaggcgagga
actaccagat
tccataccac
attccattga
gggaatgcag
gagcttgagg
cctetgacceg
cctcaaactt
tatctggect

FIG. 6G

tctactaaaa
caggaggctg
atcttgctac
aaaaaaagaa
atgcattcag
acacatatta
ggtcaaatac
taccgaacaa
ttetatecte
aattaatttt
tctcactata
acctactgag
ttagaagtgce
gaagaaagag
gtatttagac
tctgaatgcet
ttatttcatt
tgcatttetg
agtttcccat
ttgggaggct
atagtgagac
taataataat
cagatgggag
ctgcactcca
gttgatagct
ttgggtctaa
tgttacaaca
tttgttttgt
gtecggctata
cacctggtgt
tttggcaaat
gaaaaaaatt
tgaaaataat
agcttagaat
ttctaaactt
ctgccatagt
agcaatactg
aatgtggtgce
aaaaggggag
aaaagacata
aaatcatcaa
gcaaaagagt
accacataaa
ttcatggege
gtgctcaggce
agatgttgta
ccaggatctce
gatctetgcet
tttetectgt
gaagaaaaag
gcagtceccte
cttecececatga
ctcaagcttg
aaataggaat
agaaccatcc
tgtccaacag
atacttaaga
tgtgggctgt
tgccattgge
cctcagecatt
caaagtgaac
gagtaagaaa
tgaagcaaag
ttagggtagt
tgtctccaac
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ttacaaaaat
aggcaggaga
tgcactccag
attccatttg
aagtgagtga
acagtgttaa
atagctactg
atccttttce
ttececcaccag
atatccttca
ttgcccagge
tagctgggac
ctagaaatta
tgtcaaatcc
tccaaggcaa
tgectgtgetg
tcaggtccte
tatgtgtgta
aattgaaaag
gaggcaggag
cctgtatcta
aataaaatta
gatcgcttga
gcctgggcaa
ccectggaatce
aatttttgta
actatcataa
ttagtgatag
attaatggtg
atttggatgg
gttttctece
gtttetttte
tccecagectce
tttttttaaa
agaacccgtg
agctggtgtt
ttttccttea
aacctttttt
gaaatggtaa
ctgtatgtcet
gtcagaattc
cccagaacct
gaagcctgtt
teccttgecaga
ctggcaagct
ggtagttgga
tccccaaaac
gttcagetece
tacaattett
gtgaaatgag
gggcagcact
tecatgttgtt
ctctttetea
cccgtteact
agctccttet
gttecectge
tattttecac
ggcagcagta
agctgtetce
cctagagtgyg
cagccagtgce
tcgaaatggg
ggccattctg
gccacacaac
atccctatcet

23400
23460
23520
23580
23640
23700
23760
23820
23880
23940
24000
24060
24120
24180
24240
24300
24360
24420
24480
24540
24600
24660
24720
24780
24840
249500
24960
25020
25080
25140
25200
25260
25320
25380
25440
25500
25560
25620
25680
25740
25800
25860
25920
25980
26040
26100
26160
26220
26280
26340
26400
26460
26520
26580
26640
26700
26760
26820
26880
26940
27000
27060
27120
27180
27240
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tgggectceta
atagaaatca
gcactgactt
tataactgtg
acagcaaaga
cctaagttac
ctacctgtgc
attgcagatce
acttgattat
actcaaggca
tttgtgatgg
aagttgectt
aatgttttcc
tatgggtgga
ttctctacta
acttgggagyg
gagattgcac
aaaaaagaaa
atacttatct
ccecttgget
tatttccact
cttctettet
ttettttete
ctaggctagt
tgggattaca
aacaaaacaa
ttgggggatg
tectgettcea
actcttattce
agtggctcct
ggggcttaca
attgccaagg
agccaagetc
ttggacaggt
cccaggacct
gcctgaccat
agctcaaacc
agagtttgag
ttagttgggt
gatcgcttga
gcctggtgac
ttgtgggcaa
gtcataattt
gtagagtgag
cacattaaag
aaggaggagt
cagaggaagt
gcectggtgg
tgaggagtgc
gacaattgct
gcactttagg
gcaacaggat
tggtgtgecac
gggaggtcaa
ataagactct
ttattttatt
acctttggag
gagacagaca
aacactagcet
acacccaccc
cagatggtga
ttgcggectg
tgatctcect
agaagggaayg
ttagaacttt

tcatcagtceca
agggttcgag
tctectagatc
ttctaaaatt
gtatttaaaa
tttggtcaaa
ttttecatgac
tgctgtettt
ttttgttgcee
ggacactggt
ctgcggecatyg
cctatgttat
tgctgggcecac
ttcecttgagg
aaaatacaaa
ctgaggcagg
tatggcactc
aagaaaaaaa
cccatttttt
ctttgtetcece
tccatgtecat
tctectectet
tectetetett
tttgaactcce
ggcgtgaacc
tgtaataagce
gagggtgagg
ctcagtttta
cttcattact
ggaggttaga
gaggtgaagg
aggggcagct
tgaatgggat
gtaaggttat
cceagtgget
gagtggccta
tataatccca
accagcctag
gtggtggtge
gtccaggagyg
aaagggagac
cagggagtca
accttagaaa
caggagaagg
aggtaggatc
taatgatgat
tttaatgatg
atgcagaatg
tgggctgcta
cctcaataat
aggccgaggc
atagctatac
ttgtagtcct
ggctacagtg
gtctetattt
ttttttattt
tgecatctttc
tggaaggtgt
gggtaagctt
caaaggcttg
atgcccagta
agccccactg
gttgcttttg
agaaaagaga
cctaagtgaa
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tagtgtttte
cttecagctct
caatttcttt
ccataaatct
tactattgta
ctttaaggaa
ttatcttect
tcttetettt
catctctaga
gtttteegtyg
ctgagctggt
aagtgggagt
agtggttcac
tcaggagttt
aattaactgyg
agaaccactt
cagcctggge
gaaatgtttt
gcacatttac
tggaagaaga
cttececettet
cctetectet
tctectettte
tgggctcaag
actgcgectyg
tcttataccce
aacgtggtga
gtagcaggta
ttecccccact
tgetggggaa
tcacagacgc
caggctggga
ggtcaggggc
cctgetggaa
caggatggga
ggatgctctg
gcactttgag
gcaacatggt
gtgtctgtgg
cagaggctgce
cctgactceaa
tgcaggaatt
cgtecactegg
tggecctegga
cctaggactg
actcaggttt
agcacaaagg
gagtggggtc
ceccettgget
tggtaaagga
aggaggattg
cctgtctcta
agatacccag
agctatgatc
aaacaacaac
cccgcaaaga
tgatactgtt
cgagtcagac
aggcaacctt
atgtgataat
aatattagtt
tectgctaact
tgtgtaggtt
aagggagagg
aatgttgect

FIG.

atattaaata
gctgtaaggt
catctaagac
tccttaaact
agatactgta
ttccactatt
catgctcecg
atctactttt
gagacccteg
ttttceggtg
gcecetttggg
tagggtctct
acctgtaatc
gagaccagcc
gegtggtgge
gaaccecggga
aacagagtga
ccatgaaatg
ccagetgtga
gtaatctata
cttetettet
cctctttect
tttttttgag
cagtcctect
gcccattttt
atcccagtcc
agatcctact
tagagtagtt
ttatcatttt
aatggggaag
ctgggtagta
tggggggtac
agcttctcag
agacatcaag
gcttcageat
ctaagagctyg
aggctgagge
gagacaccat
ccceaactac
agtgagccca
aaaaaaaaaa
atttaagcag
agtttcctaa
aatgaaggga
gagggtttgce
ctgggccggg
tgattcttta
ttgtgtttge
atattctctyg
ccagccatgg
cttaaggcca
cggaaaaaaa
gaggctgagg
acaccactgt
aaaaaaaaaa
ccettgaagt
ggttttaatg
ttggcttcag
aatttcctca
tataatgagg
tetgecccct
aataaaacat
tttgttttat

aggagggaca
gaaagagtac

6H

atctaataga
ggtgtatgge
atagggatgce
actacttact
atatttteccc
tctagtettg
ctttteektt
atttataagt
ctctaaaaaa
acaccacaca
ggctgecccecce
catcttaaaa
ccagcacttt
tgaccaacat
tcatacctgt
ggtggggatt
gactctgtct
cttcactctt
gaggtccttt
gaataaaaga
cttececttcet
cttcctecta
acagggtctc
gcettggect
tettaatggt
ctgagacaga
tcaggaatgg
ggtagcaaag
agacatttaa
aaagcacacc
cagaccctgg
caagggactg
agctgaaaga
gcectgagaga
gggcaggaca
aacattcggce
aggaggattg
ctctacaaaa
tcaggaggcet
gatgatgtca
aaagaaattt
aggaacatca
cactaaggcce
agtgacaggg
tggttgeggyg
caactgagtg
tggccegtgece
tttgctcact
acctgtecatc
tggctcacac
gaagttcggg
aaaaaaatag
catgaggatg
actccagect
attggtaaag
cgctaccaat
acaaaggcca
agccagaaag
cctgtaaaat
taaagtattt
cctggcecccca
gagcttggte
ttaatcttte
cggaatgata
cttcaggtgt
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aaaagcatga
cccgggcaag
tggatttgat
agtctaatga
cataagcgtc
taggttcacc
gatgttagtg
ctcagcatge
agtcataggt
gtttggtgge
agtgtctcce
gtacatttga
gggaggccaa
ggtgaaaccc
agtcccaget
gcagtaagcc
caaaaaaaaa
tgctatatta
ggctgtttat
ttgcactgtg
cttttcttec
ctcctectec
acaatgttte
cccaaagtge
gaaaacaaaa
gtagcggttg
caaaatagca
ctggtaatag
ttatgaattg
ctgcectgea
ccctggagac
cttceeccac
caagcatgag
gcatgaccat
gagaagcadgg
tgggtgecagt
cttcagccca
aatttaaaaa
gaggagggag
ctgcactcca
gcacgttcte
cgatcataat
cagggttgga
atcagagaca
gagtgaggga
agaggacccc
aggcttccaa
cacctgtggg
ttaacattag
tataattcca
accagcctgg
ctggtgttgg
gcttgagece
gggcaacaga
acctcacttt
gtcatttgcet
gaacgggaaa
atgggtttgg
aaggaaaata
atgatcctag
ccatagacgc
tttaccatct
ggacaatgag
caaactcaat
cctgectcag

27300
27360
27420
27480
27540
27600
27660
27720
27780
27840
27900
27960
28020
28080
28140
28200
28260
28320
28380
28440
28500
28560
28620
28680
28740
28800
28860
28920
28980
29040
29100
29160
29220
29280
29340
29400
29460
29520
29580
29640
29700
29760
29820
29880
29940
30000
30060
30120
30180
30240
30300
30360
30420
30480
30540
30600
30660
30720
30780
30840
30900
30960
31020
31080
31140
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ttetttetece
ttaagactaa
ctggccaata
gcacacacct
gaggcggagg
tttcaaaaga
taatgagtaa
cagccttgga
tttactgttt
gggggagcca
caatttagaa
gatacgcatt
cgtttagegg
tcggaatgtt
ctectttttet
ccatcaaaaa
agatacatga
aaaacaactt
atttatttct
gagactaata
aaatccattc
agtgttgaaa
tttggcacgt
agagaagggc
gtactaggtg
gtcctecactg
catcacccac
tccaaatgta
cctgaggcag
aaataaacaa
atacacattt
aaatatataa
gtgtcaaagt
gatttctggt
cacagtaaat
acaggccaga
gattagaaat
ggccctgagg
aaaaagtttt
ctgttgatca
tgagctcatt
ctgaggctea
ccaggatttt
taaatgccag
actgaagttg
gccagtgtgg
tggagagctt
tggggctgga
gaagagttgg
tccaaattac
gtaaaagttt
agggaacagt
agtagcacat
acgagaatcg
cteccagecta
aaaagaaaaa
cagcactttg
gagctatgat
aagaaaagaa
ttagtatatt
tctgaaaata
attcataaga
gcatttagece
aattcataat

caggctggag

aagagaaata
gaatacctcg
tggtgaaacc
gtagtcccag
ttgtggtgag
aaaaaaaaag
gacagaagct
taactagggt
tecatcatgat
gtctteatce
aaatgccagg
ctttettatt
ttagtgcttg
ttggcattgg
gttgctgtag
atccctetga
aagtgttttt
gttatcatat
taaggtaagg
ttacacctct
ttectgettgy
taagtgcctt
ataaatccca
ggggagggga
ccagaggaac
aggcctgget
actgctcecetg
aaacctacag
gaggatccct
acaaatatat
tgttgtcaaa
ataaatgaaa
aaatattcca
tatatgtaga
atttaaaagg
gaaacagtgt
caggagggca
gccagaagag
taaagcagtg
tttacagtgt
gaaactcaca
gagaggttca
aaacttagag
aacaaaagaa
gtgtgagggyg
gaattctgca
gcaaaactgg
atggaaatca
tcactgaggt
agggaaagaa
agagctatga
ttctagagta
ttcttetett
cttgaacccyg
ggtgacagag
agaaattggyg
ggaggctgag
tgtgccaatyg
aaagaaagca
ctttecagtct
gtttttctca
atttgatagt
aaacctctca
ttttttaatt
tgtgtctatt
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ttaacctatg
aggcaggcag
ccgtttctac
atactcagga
ccaagaggca
aaagacttaa
teectggecett
ctgacagagy
ggcagatgtg
ttgaatctta
cctcecegeett
actccttetyg
caatctccect
ctteegetct
cagatcttct
aaaagatcga
ttgagtctte
aatacttagg
ttaaagaaaa
ttaaaaggca
gatgagatta
ttgatgcttg
ggaactaggt
ggagacagaa
catagcactg
ctcettetet
tgaaactggg
ctgagtgecag
tgagectggg
atgtaaggaa
gtgaatattc
cgtagactga
cacaaggcaa
aaatcacatg
agagattggg
gaccagaatc
gcaggaggga
gattttgtag
gagctgtatg
tectaagegat
acactcttge
ttcactttge
gtgtceggtt
gtgaaaaaaa
agaggagaaa
ggtagtgaaa
tgagtggtgg
agggtcattt
cttaaagaga
tgaatagcta
taaatgtgca
atgctgaatt
agaaattggg
ggaggcagag
ggagactctg
atttggggge
gtgggaagat
cactccagece
aagattatct
tttctggatt
caagatattg
gttataatga
ttggacatct
aaaaataatt
cacaggtaca

FIG.

tgacaataat
atcacttgag
taaaaataca
ggctgaggcea
ccactgcact
gaatacctac
ccaagactgce
cacgcttcaa
ttgtgtccca
tagtcctaag
gggtcctgte
gacatagata
caggccacct
ccagccttcea
tctaatctca
aagttcagtt
taattgtctt
tcaggacata
aaaaacacac
gagcaggaaa
ttgatttcct
gacttgagaa
actttaggca
aaaggagcga
cgtgagagceg
gagttctacc
ctaatttcat
tggtctecctg
caacatagtg
aacctagact
tacacatctc
attcattgaa
tacattttga
ctttaacttc
ttttagcage
ttgaaggtgy
aagcaagaga
ttaatttgga
cattaggaaa
ttacactgta
aaaggtgata
ccaaggtgac
ccaaagcctce
gaattcaaaa
ggggagtcaa
tcggaaagag
gaataggagt
acataatgac
gcagaagaga
ttagagaaga
tatttatctt
tgtaaaatta
atttggccca
gttgcagtga
tctcaaaaaa
tgggcaccgt
cacttgagcc
tgggcaacag
tccatcagaa
catacatact
tgtatatttt
taataatgca
aggttgtttce
ctttttagag
atgacagctc

61

atgtgtctac
atcaggagtt
aaaattagct
ggagaatcge
ggtgacagag
atggagctgg
gtcettttte
gagtggagcee
teccactgatt
gtatgatggg
caaatctttce
agatctaacc
ttcttagatg
ctettecect
tctgtgtgtt
ctagccactg
taacaaacat
gtttctacct
acaagaggaa
ccatagggag
tagttactac
aaacttgttc
ctgtgtttge
gggaaggagg
accgacatag
agcttcacce
gcaaatctaa
tagttccage
agaccccatce
gaattcattg
taaaattaaa
tttaacgaat
aggagtttat
cgaaagcatc
agaggagggg
gaaagtacaa
gaaactgcca
agaaaacatt
attataataa
ggctgagete
tcatcatttt
acagctagta
cattcttaac
actcttgtga
aaacaactgce
gtaaggttta
ctgaagtcca
agtgtttaaa
agcaaagatt
cacatcaata
tacagggaat
tctgaatctt
gctatttggg
gctgagatcg
aaaaaaaaag
gtggctcatg
caagagtttg
agcaagaacc
ataaatatga
ctttttcaaa
tgcaaggcat
tcataaaggce
cacattataa
acagggtctc
actgcagcct
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agtagcacat
caagaccagc
gggcgtggtg
ttgaacctgg
caagactcca
catatcaggc
ccttgageac
tcagtagagg
ttgccecace
attggcatct
agcttttgga
cttcatttag
ttgggtagcet
tcttggecatt
ttttttttet
aagaatgtat
acagtacttg
gcaagtttac
aaagattcaa
agtctcacaa
ttttcectga
cccaaageca
caagcatgag
gaaagtgget
aagggagcag
agggcatcta
ataggtttca
tattcaggag
tctaaaatta
aatttagtga
ataaatgaac
acatattttg
gaacttctat
tttattgtca
gaaggacatt
ggtccagttt
gattagggag
gtaattaaat
catccaacat
tttaggtata
atggaagcag
agcaccagga
cacaaaataa
cttaaatgtt
tagaatttga
gagggcaaac
ggatacagcc
acgcctctaa
cggactaagg
gtgacaagag
atttccecat
tgagtcctcet
aggctgaggce
cgccactgca
aaaagaaaag
cctataatcce
aggctgecagt
tgtctcaaaa
ttaacattta
cagggatcct
tcagtttagt
agattaaaat
ataatgctgce
actctgtcece
tgaactcccg

31200

-31260

31320
31380
31440
31500
31560
31620
31680
31740
31800
31860
31920
319890
32040
32100
32160
32220
32280
32340
32400
32460
32520
32580
32640
32700
32760
32820
32880
32940
33000
33060
33120
33180
33240
33300
33360
33420
33480
33540
33600
33660
33720
33780
33840
33900
33960
34020
34080
34140
34200
34260
34320
34380
34440
34500
34560
34620
34680
34740
34800
34860
34920
34980
35040
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ggcccaagtg
catgcctgge
atgccatgag
gtacttatgt
ttgtaagtea
cacgtttttt
ccctetgttt
ggtaacttgg
cttetgeatt
caggtgagga
caagcatctt
tceocectggeag
caggcccact
tgggtgcteg
tgcacttgtc
ctctaattcecc
atgtgaagga
ttttttcaga
gaatgtgaac
taggtgggga
tatggettta
aactagctgt
tgtaaaagac
tttttttttt
gatcttggcet
cctagtatct
gtagagctgg
ccacccacct
aaacaaaata
ttgtctagtc
ccteatctea
ttgggaggct
atggtgaaac
ctgtaatcce
ctgcactcca
agtacatgct
atcacaacag
ttcctataaa
aatgcttagg
aagtcaggct
ctttgaggga
aaccttatceca
gatttctact
ccaggctgga
tcaaacaatc
ccaccacacc
tggctcacac
aggagttcaa
aacataatta
aagggagggg
cctaggtgag
agtcgcatca
aagagagaga
cgacagagcg
tegecatcact
acaaaaaaag
tccagectag
gagagagtgce
aaaaaaaaaa
tgcagtggtt
aagtgctaag
ccgetttgac
ctgtcagtcce
aaaagcctcce
gcaaaaatat

atecctectge
cactttttac
tgtgttcaat
tagactgtag
aaaggaaacc
gttgttgatt
acccttacaa
atggtaaggce
teccageetgt
agatatttgt
tgcatttcct
agcaaggcag
gtgttggcac
gcatctccee
agttaggcct
atgtttcaca
aaaaaaaatc
ttttatatat
tgtgcatttce
aatgtgatac
gtggagaaaa
gtgaccttgg
agataagcat
tttttgagac
ctectcectaacc
gggatcacag
ggttttgcca
ctgcctecca
ctctatgtat
ttttgtetgg
agagtacatg
gaggtgggca
cccatcetcta
actactcggg
gcctgggcaa
acctgtgtcect
ttectgtttet
aagaatctet
ccccaactcea
aaccacttag
ggcagttact
gatctctcac
gttttetggg
tggagtgtga
ctcetatcetce
cagggaattt
ttgtaatccce
gaccageccca
accaggcatg
agaggtggga
accctatcte
ctgcactcceca
gagagagaga
agactgtcte
gcactccagce
aaaagaaaaa
gcgaaagagce
caaggttgca
aaaaaaaaaa
caatcactgc
attacaagtg
cgaatgaaac
taacccttca
cacggtatcc
actttaagca
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cttggcctec
ttatttctga
gcagagttca
tgaaccatge
ttacaacaag
ttttttttcet
accgetttgyg
tgtctgtccee
gattttagtt
caggtctget
ggcattctet
tcecctttte
aagcttcatt
tggctgetcee
gatgttacce
aaccgcaggg
ggagtccatce
gcaaactgta
aaacgtatgt
cgtttttatt
cacaaggctt
acaattcaac
cctggectta
agaatctcge
ttegectect
gcacacgcca
tgttggccag
aaatgctggg
agtgcttage
gccataagac
ctggetggge
gaacacttga
ctgaaaatac
aggctgagcet
aagagtaaga
caaaaaaaaa
cagtttceca
gatcaagaaa
aatgtctgca
ggaatggcgg
cttcattceca
ttttcaaaag
ttttgtttgt
tggcaggatc
agccttctga
tttttttttt
agcactttgg
ggcaacatgg
atggtgtgca
ggagactgca
aaaaaaaaaa
gcctaggcega
gacagtgagce
aaaaaaaaaa
ctaagggaga
aaaaagagaa
aagaccctgt
ccattgcact
aggagagaga
ttactgecate
tgagccacca
gtectgtgggt
tggctgggcea
ctataaaagc
cagaatatgt

FIG.

caaagtactg
atatttccta
tttctgaaca
tatctcttte
gatcaacagc
ttaacacctt
gcactcagtg
aaccggtcca
agaggcaaat
aggatttctc
ggcctggaat
tgtecttcaga
tggtctgcetg
tttetgtect
tggatgggaa
cctatggatg
gcaacaatgg
agggtecctat
cagtattcct
ttattagcta
tggactcaga
gaatctectct
taggattact
tecttttgece
gggttcaagt
ccacactcag
gctggtcettg
attacaagceg
acatgggaga
atcctctett
gcgatggetce
ggtcaggagt
aaaaaattag
tgagcctgag
ctectgtcectceca
aaaaaaaaaa
ctctatggtt
atttcagaat
ggggccaggg
ggactgtggt
accatcctec
aagccaaata
ttgtttagag
atagctcact
gtgagtaggt
tttttagaga
gaggctgaga
agagaccccece
cctgtagtce
gtgagccgag
aaaaagagag
gaccctgtet
caaggttgca
aaaaagagag
ccctgtcectca
agagagtgag
ctcaaaaaaa
ccagcttagg
gaccatctcg
cttgaactcc
tacctgccca
cagataaggc
tactcattac
gettgtttaa
aactccaata

6d

ggaatacagg
gaagcaaaat
tgactatcaa
ctacttccte
aacctttcag
caggtatggg
ttttttaaac
gctecteact
ccaaggtggy
tcececaggett
gctgtttttt
gectttetet
gggagcettgg
attcaatcag
atggaacttc
gattgggaag
taggtattgt
tcaaagacct
atggggctgt
ggctaataac
actgggtcaa
gagcctececet
gttaggatta
aggctggage
gattctegtg
ctaatacttt
aactcetggg
tgagccatca
cacatgctaa
ggcagcacag
aggcctgtaa
tcgagaccag
ctgagtgtgg
aggctgaggt
aaataaaaaa
aagtacatgc
tgtatgatga
tacagtttac
aggtgatatg
aaacttgaga
ccatgtggaa
tctggatttt
acagggtctc
gcagcctcaa
ggaactacag
tggtctcaaa
caggcagatce
atctctacaa
cagctacttg
gtecacgecac
agagagagac
caaaaaaaaa
ccactgcecact
agagagagag
aaaaaaaaaa
ccaaggttge
aaaaaacaaa
cgatagagceg
ctetgtcgee
tettetgect
atgtctacct
cagagaggdg
ggtcacccce
aattactata
atagatgaaa
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agtgagccac
cactggtcaa
tttgctggta
atttccattce
aaaaagcata
ttagcagtca
aaagaggcct
ggcagaggga
gagcctceact
cagaaatttg
gtettgggece
gggcttggga
ctgcaggcete
cctcageacce
tttactgttg
taaatttaaa
ttcattaaac
tgaaagccaa
gatgcatatt
cgcaagatca
tattgttget
tagtattgcc
aacaaaatct
acagtggtat
cctcaacctce
tgtactttta
ctcaagtgat
caccagcecat
ataaagcttg
ccactctett
tccecageact
tcotggecaac
tggcttgege
cgcaatgagg
actgagagag
cacctgegat
caataagtgt
aatcatatga
attgggtgaa
accctgacct
atgtgaaccc
ttattgtgaa
tctetgttge
actcccggge
gtgagecgcca
ccgggcecacat
acttgagccc
aaaatacaaa
gggtggggtg
tgcactccag
agtgagctga
aaaaaaaaaa
ccagectagg
agagctgagg
aaaaaaaaaa
accattgcac
aaaagagaga
aaaccatctc
caggctggag
cggectecca
ttttaaaaca
ccagtttacg
ggctctecag
atattttgca
attctaccta

35100
35160
35220
35280
35340
35400
35460
35520
35580
35640
35700
35760
35820
35880
35940
36000
36060
36120
36180
36240
36300
36360
36420
36480
36540
36600
36660
36720
36780
36840
36900
36960
37020
37080
37140
37200
37260
37320
37380
37440
37500
37560
37620
37680
37740
37800
37860
37920
37980
38040
38100
38160
38220
38280
38340
38400
38460
38520
38580
38640
38700
38760
38820
38880
38940
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atgaagagga
gcaaagttgg
agacatttat
ttacccactt
ttactataat
aggcactctce
ttectgttcet
ggctctttca
atttatccac
tgctgetget
tatataccta
ggaactgtca
gggttccagt
atagccatct
agagcagctg
tttctgaact
gtgtaccatt
ccttactaac
tacaattttc
tgatttccec
ttcteecttet
ttettettge
agccctaagg
catagtgaat
ctgtgctcte
aaaaaaagtt
atcagacatt
agacaagaga
ttcaaccaat
gtattgtttt
ggcaccatct
gccteeggag
ttagtagaga
ttatcecgect
gccttgeatg
agagtctcac
gttcaagtga
acacccggac
ggtcttgaac
acaggcataa
cecgeggtgge
tgaggtcagg
aaaaaattag
caggagaatc
actccagcct
aaaaaaaggce
gggtggatca
ctctactaaa
ctgctacttg
gagccgagat
aacaaaaaac
gacaaacatt
ttccagcact
tgtccaatat
ctgtagtcce
ggtcgcagtg
gtctcaaaaa
catggtggct
aggtcagggg
caaaaattag
caggagaatc
cctecaaccet
aaaagccaat
aatttggett
tggtaaatgce

ccatcttttt
cgagggagtyg
tgctttttaa
acagtgtaca
ctaatctgca
tttttceccea
ggatatttta
cttagcataa
tcatcagttg
atgaagattc
ggagtggaat
gecttgtttte
ttetttetece
gcgtgggtgt
aatttgatgt
tagatcacct
ctttgactaa
cagtaaaatc
tgtgccatag
ccggaaaact
ccatacatga
ctctececattt
aaatgttgag
tgaggggatt
ttcttttect
ttcagtatgt
ttgggttagce
attcatatag
gaaaaactta
gttttgtttt
cagctcactg
tagctgggag
tgcggtttca
gccteggect
tcgtattttt
tctgtggcac
ttetegtget
tcattttggt
tcectggecte
gccaccacac
tecacgectgt
agttcaagac
ccaggcgtgg
gcttgaaccc
gggcaacaag
cgggcacggt
cctgatgtta
aatacaaaaa
ggaggctgag
cgcgcecactyg
aaaaaacaaa
aaattaaaga
ttgggaggcee
aatgaaaccc
agctactcag
agctgagace
attaattaat
cacacctgta
ttcaagacca
ttgggcatgg
acttgaaccc
ggacgactga
tggtaacaat
gccatagtte
ttagactata
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cacaaggtgt
ttececattgtt
aaaatagctt
attcaatggt
acatttttgt
aaccctggaa
tataaatgga
tgtcaaatat
atgggcattt
atgtacaagt
tgctgggtca
caaaacacct
acatgctcac
gtgataagca
ttgatgtgat
ttctgtaaga
ccagaggaca
atccaattct
cattgatggce
cgggctgagy
acacatatag
agtcatgaaa
gaaactgagce
ggatgtcagt
aaatgcctca
gtgatcctta
gtttecctecte
cttgacttta
cagctceccag
gaaatggagt
caacctctgt
tacaggtgtg
acatgttgge
cccaaagtge
tttacgtcag
tctggtgtag
tecagecctece
ctttttagta
aagtgatcca
ctggtcacct
aatcccagceca
cagcctggee
tggtgcgtgc
gggaggtgga
agtgaaactc
ggctecatgcece
ggagttcgag
aaaaaaatta
gcaggagaat
cactccagea
aaaacaaaaa
taaaataaaa
aaggcaggtg
tgtctctact
gagtctgagg
acaccactgc
taattaaata
atceccageac
gcctggecaa
tggcacacgce
aggaggcaga
gtgagactcc
ctttgggcag
actgtatcca
tgtgtttete

taaacaccat
cctgtettta
tatcaaaata
tttgggcata
acccctaaaa
gccactaatce
atcatacaat
atatgtatgt
gggtgttttce
gtgtgtggac
actgctatcet
gccegtttac
ccatgettge
tttattctga
tattgagatc
acttttacta
ggcctcttaa
agagaactta
tatcatcaat
caggaggtac
caccatctcc
catcctttca
atagacctcg
atcecttgett
tteetttatt
gtatggttgt
cttttccgaa
ggactcattg
tectgecatttt
ctttectetgt
ctceccaggtt

cgccaccatg

caggctggtc
tgggattacc
agttttttat
tctccattceca
aggtagctgg
gagacagggt
cccacttetg
tttaagtttt
ctctgggagg
atggtgaaac
ctgtaatccc
cgttgecagtg
catctcaaaa
tgtaatccca
accagcctgg
gccaggtgtg
cacttgaacc
taggcaacaa
aaccaaccat
taggccaggce
gatcacgagg
aaaaatacaa
cagaagaact
actccaacct
taaataaata
tttggaaggc
catggtgaaa
ctgtgatcct
ggttgcagtg
gtctcaaaaa
acaatcttge
ccaaggaata
tacatttgag

FIG. 6K

gaacagcagg
gttaaccaaa
tgattcatac
tttaccaggt
gaaactccat
tactteccectg
atgtggcectt
gtatggatat
cactttttga
atgtttttgt
atctgtgttt
atttccacaa
tactgtctat
aggtgtaagg
aagacctaat
ttgegtttte
ggaaaggtct
ttgatataaa
gctgcecacg
ttaagcagcet
ctectettteg
agttagacta
gtgactatga
ctagtectgga
ttecactgece
atggttatat
actggcectgt
cattgggaga
tgttgttgtt
agcccaggct
caagcgattc
cctggctaag
tcaaaacccce
agtgtgagcc
ttgtatcttt
ctgecaacttc
gactacaggc
tttgecgtgt
ccteccaaag
aaaagcccat
ccttaggegg
ccecatctceta
agctactctg
agccgagatg
aaaaaaaaaa
gcactttggg
ctaacatggt
gtggcccatg
tgggagacag
gagtgaaacc
tggtttggtt
gcgetggete
tcaggagtte
aaattagcca
gcttgaacct
gggcaataga
aataaataaa
tgaggegggt
ccecagtetet
agctacttgg
agccaagatce
aaaaataaaa
agttttctgt
atcttggccet
atecceccetcete
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aaagaaatag
accactecgta
accatgtaat
catgctgcea
acccattage
tetataatat
cttatgtctg
accacattcg
ctgttacaaa
ttettttggg
aaccttttga
gtgtgcataa
ctccttgatt
cagttttaat
atagggatct
cactcgtcat
gatattttcc
ttagctttgg
gagaagctgc
ggggaagagg
cctetggtet
aggtagtgac
gaggtcegtyg
gttecacaaac
taaaaaaaaa
ggttgacctc
tttgcaaagce
gatcaatatt
gttgttttet
ggagtgcagt
tcatgcetea
ttttgtattt
tgaccttaag
actgtgectg
gttttgagac
cgeccecceeectgg
atgcgcceatce
tggccagget
tagtgggatt
tggtggecag
gcggatcacc
ctaaaattac
gaggctgagg
gtgccactgce
aaaaaaaaaa
aggcggagge
gaaatcccgt
cctataatet
aggttgeagt
ccgtecteaaa
gaacatggga
acacctgtaa
aagaccggcece
tggecgegtge
gggaggtgga
gcaagcctcet
taagtctggg
ggatcaccta
actaaaaata
gaggctgagg
gcgccaccgce
taaaacaata
gataaagtct
aattggaaac
accctccaac

39000
39060
39120
39180
39240
39300
39360
39420
39480
39540
39600
39660
39720
39780
39840
39900
39960
40020
40080
40140
40200
40260
40320
40380
40440
40500
40560
40620
40680
40740
40800
40860
40920
40980
41040
41100
41160
41220
41280
41340
41400
41460
41520
41580
41640
41700
41760
41820
41880
41940
42000
42060
42120
42180
42240
42300
42360
42420
42480
42540
42600
42660
42720
42780
42840
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tgtgcctcete
agtatcctaa
tgcttttaga
ttcagctatt
tectgctaggt
ccaacatttt
ctctacaaaa

ctttgggagg
acatggagag
cacagtggct
gtcaagagat
aaaataagct
ggggaatcac
tecagecetgg
gtggcactca
ccagaaagtc
caatacagcc
aaggtgtaca
taattaatat
ggatggagga
gcatgggaga
cccaataact
aggcgggceag
gtctctatca
ctcgggagge
agatcgtgee
aaacaacaac
attcatgtgg
gagctagaag
atatcacaga
tectctetgat
gggaagatta
tggctcatge
aagagttcaa
ttagcecggge
aatcgattga
cctgggeagt
ttcactagat
ttaactgcac
ttaaaaaaag
gaagcatgga
atttgcaccc
tagaaacctt
caggagcaag
actgctectg
cgatgccact
aagataagac
gtagagggaa
gatatattat
tagtettttt
tececgatagtg
cttactctca
cgatataaaa
tttggaggaa
aagggaagtc
gtagtttecat
acattttetce
aaccacagcc
ccatatacct
tgggagggaa
caaataaaat
ggcctcacaa
tacatggaat
agttctagac
ctcactgact

cctttttaag
cattcgcectte
tctaaagata
aattcattta
gcttgggatt
gggaggccaa
aaaaaaatag
ccaaggtagg
accttgtctc
catgcctgta
ggagaccatc
gggcgtggtyg
ttaaaccaag
tgacagaggg
cctgtagtece
aaggctgcag
ataacctgtc
gtgcagtggg
acacaatatt
agggcataaa
gggtgttcag
tggccgggta
atcacttgag
aaaattcaaa
tgaggcacga
attccactecc
aacaaaaacc
aagaagaaaa
atgttggttt
aaatcaaata
atagtctctg
gcattgtttg
ctgtaatccce
gaccagccetg
atggtggegce
accaggaggt
aagagcaaaa
ttgcaatcac
ttgaggtttt
tttaatcttt
ggtttaaaaa
aagtctattce
gtgtgggcecc
ctggtataga
gaaaatattg
gaaagtatct
agtattgaaa
gcagaggata
ctttaaacac
catgtgcatg
tattttcttt
agtagtttaa
aatcaaatta
ttggttgttg
tgttataact
aaaggactga
tacagacgta
tgtggatttg
acaactcctg
agatagcate
agccaaacag
acatttectg
aattatttga
atgctgtgaa
caagatttca
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ttacgtcaat
ttattctatt
gaagaggaag
tgcaacgggce
caaagatagg
ggagtttgag
ccagcaccag
aggatcactt
tacaaaaaat
atcccagcac
ctggccaaca
gcacgcgect
gacgcagagg
agactccgte
tggcttcccea
tgagccgtga
ttagaaaaaa
acaagcagat
acaggattac
gtacattaat
gcctettega
ccagggctca
gtcaggagtt
attacccagg
gaattgcttg
agcctgggca
caataactgt
gcgtctaata
tattttaaaa
taagaaatga
ttaaacttgg
aggttaggat
agcactttgg
accaacatgg
atgcctgtat
gtaggttgca
ctctgtcetcea
tgectteata
ctaaattatg
acaaccctgt
catgcccaag
aattccagtyg
attgctctca
caaccagtaa
atagtgccat
taatcattct
taaatatcta
gtaaatatgt
tgcatgtgca
tgtgatatat
taaaaagaaa
tacatttgag
acacgatgta
gatttagaag
gaataggggce
tataactgta
agtatgtcta
ggcacatgca
taatcctaga
acaaggatte
tttagaatgt
ctagagtacc
tttccaggaa
actcgatcaa
gctgecteage

gagatgtaat
ttcctgecett
gttaaaacaa
tttatttaat
ggctgggete
accagcctga
gcacggtggt
gagcccatga
aaaaataaaa
tttgggagge
tggtgaaacc
gtagtcacag
ttgcagtgat
tcaaataaat
ggaagctgag
tcatgccact
aaaaacaaaa
acaactggag
agaaaagagg
gacgatctgt
ctggatgact
tgcctgtaat
caagaccagc
catggtggtg
aacccgggag
acagagcaag
aaagtaaaat
tcataaagga
tttctgtett
attgcctgea
gaataaataa
ttaaaaaaaa
gaggccaagg
tgaaaccccg
tcccagcetac
gtgagccgag
aacaacaaca
taagattaaa
ggattgaagg
ggtcccctee
atcatacagc
cctattacte
agatgtcctg
agtgtatgge
attcaactaa
catgaatatt
gatttaaaaa
gtgaaaataa
gtataccaat
tgteccattceca
tcaacattaa
gaaataaatt
ggtgatttat
tgtacaaaat
gtggtctgct
gagtcttcag
ttaataccag
ctctetgect
gcagttacat
gtttgattgt
ggtctctaat
ccatatcaaa
gttaagacag
accaagaaaa
gagcctgacg

FIG. 6L

tggcacctat
ttgatttaga
taatttgcaa
gcctgetgta
agtttctcat
gcaacatgga
tcatgcctgt
gtttgagacc
ataaattagc
caaggceggge
ccgtetecac
ctgttecggga
ccaagattgt
aaataaatag
gtgggaggat
gcactgcact
aatacagagt
aaccacaatt
tacgtccect
aattcagttg
ttgtaatttg
cttagcactt
ctgaccaaca
catgcctgta
gtggaggttg
accctgtcte
atgtcaactt
acatcaagat
ttttatgttc
agtggtggtt
aggtaccatc
caaaacaagg
tgggcggate
tctctactaa
tcgggagget
attgcaccge
ataacaacaa
atatgaagaa
ggtctatata
attttatagc
tagtaagtag
accatatcat
tggccataaa
cgtgceagta
tcgtcaaatt
ttgtaatatg
atataaaatt
taacataaaa
ttatatccte
ccaagactat
aacaggaaag
aggttatgga
tccaaatttg
accattagag
caggctaaaa
aactggccac
ccagecttggt
gcatctaatc
ggatgcacta
aacagtaatc
gaatttgcta
ccaagtggcet
tgetttgtat
agggtgaaac
tgacggctta
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cctecaatcett
aagacctaaa
tacgtactcc
tgccaagtac
gcctgtaatce
gagaccctge
catcccagea
agcctgggea
tggggctggg
ggatcacaag
taaaaataca
ggctgaggea
gccactgecac
gcegggegtg
ggcttcagtce
ccagectggg
tcttgecettt
gtgattgcag
atcctagagg
tttaaattga
ggataaaaca
tgggaggctyg
tggtgaaacc
gtcccageta
cagtgagctg
ataaaaacaa
gtgactaagg

tgtggggtta
ttcectgect

tttaaactct
accagactag
ccgggtgcag
acctgaggte
aaataaaaaa
gaggcagaag
tgcactccag
caacaaaaaa
aaactcaagg
attttaaaca
tgagagaatt
cagagctggg
cctgtcaaaa
tgcaccctgg
caaagccaac
ttaatatcat
agacattgag
tgaatgatta
gttaacttta
tttaatatta
aatccctgag
attatctaag
tgcttataag
atctgttaca
agtgaaaaaa
ggaatagata
tacagccage
gagttagaga
cttegggtaa
agtggtgtga
cacaccaagt
attctaccag
gttctttaat
ttaaataaaa
tgaatgcetg
tgagcccaga

42900
42960
43020
43080
43140
43200
43260
43320
43380
43440
43500
43560
43620
43680
43740
43800
43860
43920
43980
44040
44100
44160
44220
44280
44340
44400
44460
44520
44580
44640
44700
44760
44820
44880
44940
45000
45060
45120
45180
45240
45300
45360
45420
45480
45540
45600
45660
45720
45780
45840
45900
45960
46020
46080
46140
46200
46260
46320
46380
46440
46500
46560
46620
46680
46740
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aaaggggtat
ttccagagac
ttececgeecect
ccctecacttt
gaatgtgggg
agacacttgt
cttgggttag
cctetgecte
tgcgegetgt
tggtcaggac
ataggagccg
ctggetceeg
aagtgagagc
gegeegeggce
gcggeeggga
gaactgcgca
ccggecctea
cggcegtecge
acgtgttttg
ggcggcgggg
ggctgcattg
gggcggeggyg
cagtgcgggce
ggagcggege
agagaaaaca
tttectctet
gcgeggaggg
99999a9999
ccgtaatgge
cgcccgecace
aagggaagga
gaagacgcgce
cccatttega
cgggectgea
cctetetect
caggagtcac
accgagccac
gaccggacgt
gctgecectege
gctcectett
ggtgattttt
ttattceccta
ttggtttaaa
cagagcagac
tttttgagat
tcaaggaatt
ctgtgttaaa
atgtcataat
catgggcaaa
gcaaacttgt
gttttctaag
taattaaaag
tgggacgcta
acttaaactt
aagatatggc
ccaaagggga
tatcttgect
aagctacttt
tcatattggt
tttgaattag
tgaaaaatac
agtataaatt
gtatttgcac
gtgtacactt
tttttttagt

tttaaacccg
ctaaagtgta
cagcaccagce
tgaagggcca
caagaagggg
ggaaaagtca
acacatgcac
tgectetecece
ttcaatcectt
aatgggaggt
cgctggetgg
ctctcacagce
cggacgggca
ggggagagcg
gcecggegggat
cggagcgagce
ggcagcctga
gctgactggce
ggccctcggg
ceggegegge
gccogecgecyg
gcgggegggyg
ccggecggec
cgectgegete
aggcgggcgg
cttttcacag
agacggggag
ageggcgcgyg
cgagtgtgtg
ctcgcactcea
gccatattct
agcggccatt
gcggggette
gggectgeeg
cggccgcegeg
cccaacttte
gagcaggagt
gtttagtcag
ggtggcaccyg
tggagcaaag
tttttttaag
tctagtgcaa
atggtgttct
tcgggeggat
cgccetgaag
taatctcteg
taaccagtac
tttattgcta
ggagatccta
cgggaggagc
aagtgctcag
acagtttcca
ttacatagca
acaaataatt
aaaagcggac
gacaaaaaag
gtttttactt
gtcagtttag
tatatttaaa
acatttggtce
tatcectttg
aaatagttgt
cctgtccaat
gatagtattt
tcggcecettcet
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gctggetgga
acgcaatcag
agagacccca
ttaaaagcct
gggggagacc
ggccctttte
acatacacca
gectcagect
gatgacgtgt
atecgggccaa
agagtaatgt
cattgcagta
ctgggcgact
ccteceggeag
caggatccac
ctctgcecegg
ggcgecggga
dCaaaaaaaa
ccgggegtte
tecggcggegy
cagcgagecg
cgecgeggceyg
tcggecceggt
gctggaacat
gcgggggagce
ccecegegtte
tggcgggegg
aggggagggc
cgccagagcg
cacactctct
cgctegeget
ccgtgegege
tcectgegec
ggcgeacgtg
gccaccggceg
acggctccaa
ggcttttgte
aacagaaata
ccaccccceca
ttttatgcaa
gtcccataat
agccacgaat
agattttaaa
agatagggaa
gactgttttt
gccatattcet
tttggttttc
acatcaaata
agaagccgag
ataagaagaa
agaggtggaa
attgaggatg
aaagacattg
attttgtaga
aaggcccgtt
aagttcaagg
cccagacacg
agtgtaaatg
tagtataaaa
teetttgeee
aaatagtgta
aaattaagcet
gcatcacaga
gtttttgtga
tectettetg

tcatgtcact
agacctttga
gttttcaggg
ggggccetett
tgtgggtgte
gctceggegy
tagagctctg
ctttgcecegg
ccceggagac
tgagcgagcc
tacagagcgg
cattgagctc
ctgtgeeteg
ctecececagece
acaaaggcaa
gcgecgggaa
gceccocgegece
aaattttttt
ggdgcgggedy
cggcgggagg
ggcgetggeg
ggcgagggceg
cgeggeggceyg
ggctgacteg
tgggcgcage
tccgtgeggg
gtgggcectce
ccggecgege
cggctcecgcac
catacacaca
cgcectageg
cggeceegge
gagcctgaca
geggectegg
aagttctagg
aaaatacttc
cctecateett
catctcaggg
accgggttcec
agagggtgtt
taggaagagt
tggcagcatg
atcgtttaag
tactgtatgg
gttttgtttt
tgtctgattt
attcccttac
tttattttat
aggcaaaatg
gcacccagat
ggtaagaggg
caaaaaaaag
gttttgagga
ccatgtetgc
atgaaagaga
atcccaatgce
ttttacagta
tacaatcaaa
ttcetgttgy
agtgtatctc
attgtagaat
ttggttgtga
aattcacagg
tctgttaact
ctctgagtat

FIG. 6M

ttcttataga
ggggctcgag
gacatgatcc
atctcaacgg
tettttgect
cecgetececggt
ctttceegta
catacacaca
agccaatagce
ccgtgagttg
agagagtgag
catagagaca
ctgagggtga
cgcgeggedgyg
atgagggggg
cgetgceceeg
ccgegagttt
tttaattaaa
cgtgcgegga
gcagcggegg
gggagcgcegy
gcgcgggggc
gcggeggecg
ggceceggege
agttccgagg
ggcggegggag
gggcggceccce
gccecccegec
ccegeccgcece
cacacacaca
gcggcggcegyg
ggccgegggce
aaatgggggc
gcctgggage
ggcggggggce
ccgagttggg
gtttactcgg
ccaaaccgat
gagcaccgga
ttttgaaact
cgactegett
ttttctgacc
tgaccagtta
gtatatcttt
gtttgettgg
tacggaggtt
taagtacttt
tttttagaaa
tcatcatatg
gcttcagtea
cttaaaacat
cctagttggce
taatttactt
taaagagaaa
aatgaaaacc
acccaagagg
gaatctgaga
gtttecttage
gtgggagtgt
cttttgatcet
gttcatctag
aggatattta
cagctttaaa
taaaatccta
cgcccaaaaa
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agccctgeet
geteggegge
catagtgtecg
ctttgggcgt
gaggagttgg
gtggggctgg
gcagcectgetg
cattcagatt
aaacgggcte
gcggtageca
gaggctgegt
gcaccggggce
gtctggggca
ccggatcece
accgtggggyg
cgccggtgece
ccaccecccgg
aaaattttga
gcgeggecegy
cgecttecceg
ccagceggge
ctgggggcag
ggcggcgggg
tgctggetgg
caactttttt
cgcgeggecec
caccgcggcg
ccteccceegg
gccgecgecg
cacacacaca
cgcaggcgga
ggagccagcec
ggcggcggcg
cgggecgegt
tcgeceeegeg
ggagggggcc
agaaacttca
aggaaacgag
gctggcetget
ttcggtgecac
aggcecttgt
tttggtttgyg
gatactcatt
gtgtctagac
catageccect
gatgtcgeta
aaggtcttat
aataactaaa
cattttttgt
acttctcaga
gctaacaagg
attctcgtag
aaatgttaca
ggaaaatttg
tatatcccte
ccteegtgag
gaaatttage
taatacttgt
tcccagagca
ttttatttet
ggttectaget
gtatattata
tagcaatgca
aaattaattt
tcaaaggaga

46800
46860
46920
46980
47040
47100
47160
47220
47280
47340
47400
47460
47520
47580
47640
47700
47760
47820
47880
47940
48000
48060
48120
48180
48240
48300
48360
48420
48480
48540
48600
48660
48720
48780
48840
48900
48960
492020
49080
49140
49200
49260
49320
49380
49440
49500
49560
49620
49680
49740
49800
49860
49920
49980
50040
50100
50160
50220
50280
50340
50400
50460
50520
50580
50640
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acatcctgge
tgctgcagat
aaaggtaaga
gtacttagtt
tataagtcct
aaatgtaatc
tatcttgaag
tggcttggca
gtcatatcct
taagttaaat
aactcttata
gaaaagtgtt
ttttttttta
gtgctttttt
ggttttaata
atattagact
tecatttattg
ttggtataac
taatgttttt
tatcgagcta
aagaaaaaga
gatgaagaag
gttttttttt
agaaaaaaat
tttgtatagt
caatagccac
agcaggttct
tcttecagttg
actctgtaat
tctaagtaaa
tettettgag
agtgtttate
cataatgggg
tgatcagtta
tactcaaagce
tagaaaagta
aatggcagtt
gcgtgagett
agactatgaa
ggaaacgaga
atgccacatt
agtagatagg
aatgattttt
agggaacaat
tttaaaatag
aatttagact
acatctgagt
aaatggcttt
aatacctctt
aaatactcac
tgcaagtatt
aaacaagatt
aattgtgteg
ggaagtttct
taaaatgaat
cattttttta
tcttaagaaa
acagtatccc
agattaagtg
ttttaatgcce
agactaaatc
gaactaagat
attaacgagt
taccacagtt
tttcettaaag

ctgtccattg
gacaagcagce
agtgtgggtt
tgaggtgtaa
catccttcaa
agactcagac
ttcatgaaaa
tacagtacaa
gaaacattta
tacaagtctg
gttcagtaaa
tatttctaga
agaccacatt
gcattcagaa
gagttaggat
atgcecattte
aagttctagt
tagaatcttg
ttctteccta
aaggaaagcc
aggaagagga
atgaagatga
tcttgtctat
tgaaatgtaa
taacacacta
taaccttgcec
tgttggtgca
tctectgatge
tgcaaaaaaa
tacaattttt
gggaagctag
ctttcatata
gtaaagttaa
agaaatttca
atgggattat
tgttctaacc
atattttgca
aaaatacaag
aatgctgget
ctttccatta
caaaataggg
aagaaagaag
ctttacaaaa
ttggcaattt
cgttecttgta
tggattcttt
cctggatgat
cacttaagaa
agcagtacct
tttatgctta
cggtgctata
tttaaaaaca
aacatcagat
actgtataga
tctggectcaa
agatgttgag
atggacaaaa
ctagaagttg
taaagccttg
aagatagtta
tataattaat
gtataaatct
caaatttect
ctgatgatecg
tgaaatctga

20/132

gtgatgttge
cttatgaaaa
tgcttggtaa
taagttttta
agaatgcaga
aaaggctgtg
tgttggtagt
aaacaggcta
tgttectttte
ctgctetgte
ttgaaatatt
tgtttcttaa
tcctactaag
ggtggcagtg
gtggtacata
atgagttata
tatttctgga
atttctttca
ctgttttatc
tgatgcagca
ggaagatgag
agaagaagat
aaagcattta
ggctgtgtaa
ccgaatgtgt
tggtacagta
cagcacaaat
agcttatacg
aaaaaaaagt
tttattagta
tettttgett
gttagctaat
gttgagatag
catagcccac
tagaatcaaa
tttacatgag
gttcccacat
actgccatat
atagatgtct
caagtatttt
tatattttcc
acaaactttg
caaactcatt
tgtggttttce
attttacacg
ccatttgeat
actaataaac
cttaagattt
tttaaataag
taaataggtt
tataaaggag
agatacatgc
tttttgttaa
aatcaccatt
ggagaatttg
aatgggaaca
ccectcettea
gatgtctaaa
taactgaaga
cagtgctgtg
tgggccaact
tagttttttt
aactttgetg
tccecatcaca
aaaatgaaat

FIG.

gaagaaactg
gaaggctgeg
aatgatgaca
gggtaacagc
ggaccaaata
tacatttatg
cacttcaagt
gacaaagtaa
ctttagatac
cagtaaatta
aaatacttaa
cctaattgcea
gattaaggtc
tctaccettt
attgcacctce
gattgttata
gttgctgtgg
taaagttctg
ctecectttge
aaaaagggag
gaagatgaag
gatgatgatg
acccccetgt
gatttgtttt
ctttagatag
tgggggttgt
tagttatata
aaataattgt
tgcagctgtt
ttgttgtcct
ttgcccattt
aaaaagcttt
ttttcatcca
ttacatttac
cattttgaaa
gactctattc
taaagaagac
taaatttttt
tttcccattt
taattaattg
tatattacgg
catctcagta
cattagtcat
gagattatcg
cttttgtgat
ttgtttatgt
taataattgc
tgttacatat
tataagggat
aatgggectga
gaaaaactag
aagcgaacag
gaggagcaaa
aatcaccaac
taactttagt
gtttttttag
atctgaagat
actcaagtaa
tgattttttt
gggtttaaag
tttaaaatga
gtattttaaa
tgcaaaggtt
gtgttgttaa
ttgtgtgtcc

6N

ggagagatgt
aagctgaagg
agtacgccag
tacattaagt
aattagggtt
ttggttttgt
caaaaatgag
tataggctat
tcaaaaaacc
ataagattaa
ttttcagett
tgtttattga
tgacagtgta
aatcaaagtc
aatgaggcat
atgatcttgt
atctacagat
ccatgttcta
tttggaagga
ttgtcaaggc
aggatgagga
aataagttgg
acacaactca
taaactgtac
ceetgtectg
aaattggcat
tggggatggt
tgttctgtta
ttgttgacat
tttcataggt
tgaatcacat
tgtctacaca
taactgaaca
aaactgaaga
gtctgtcecctt
tttaactccce
ctgagaatgt
gttgacatta
atctaaatat
ggccagcettt
tttgccectt
tgaattattc
gtttatctge
ttttcttaaa
ggagtgctgt
aatttcagga
agaggtttta
ttttaaatct
ggcaaagttt
taaaaggttt
ttttacttte
cagggttagt
tgactcaatc
attaataatt
aggtacgtca
ggtttattct
tagtatggtt
atggaagtgg
tagaaagtgt
actttgttga
agatgetttt
gataggcata
gagagctatt
tgtttgetgt
tgtgtacccg
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ggaataacac
aaaaatatga
atgtatgatt
atggtgttga
tttttgacta
tattccccag
cattttcaaa
atttttctta
acagcatcac
ggaaatctat
tagtcattct
caaattacct
aacctgtaga
tctacattct
aactttgcaa
atttttatgt
acgtgatatt
tttetttect
tattgctgca
tgaaaaaagc
ggaggaggaa
ttctagcgea
ctececttttaa
agtgtctttt
gtggtatttt
ggaaatttaa
agtttttteca
actgaatacc
tctgaatgcet
ctgaaatttt
gaattattac
cccetgeatat
tccaaaatct
gtaatcaatc
gaaggactaa
attaccatgt
atccccaaaa
gtctcagtga
ggactgctca
tcaaacaaag
tataaatcca
aatttatttg
ttaggagttt
gtgccagtat
tttgttatat
ggaatactga
aatactagtt
tgtttctaat
ttcectttaa
tgtcaaacat
agaatgattt
gataggctge
tgatttagat
ctgatccatt
tgacaactac
tgaccacaga
tggtgttcta
gaggcaattt
atagaaacta
catcaagaaa
taaaactaat
tggcatattg
gctgattagt
atttattaat
aggggtaatg

50700
50760
50820
50880
50940
51000
51060
51120
51180
51240
51300
51360
51420
51480
51540
51600
51660
51720
51780
51840
51900
51960
52020
52080
52140
52200
52260
52320
52380
52440
52500
52560
52620
52680
52740
52800
52860
52920
52980
53040
53100
53160
53220
53280
53340
53400
53460
53520
53580
53640
53700
53760
53820
53880
53940
54000
54060
54120
54180
54240
54300
54360
54420
54480
54540
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attaaatgat
tceccttacta
aaaactacag
ccaaggcggg
ccegectceta
agtaactcag
agccgagatt
aaaaaaaaaa
cttgacatca
tcctaaaaag
gaaagggtct
caaatttgca
tttggtaatt
gtgctttgtg
aaagtgattt
ccaaggcagt
tgctcccaga
atcatgacag
tatgtaatgc
ctagatgact
ttttgacatg
caaacaatcc
cttagcttaa
tctgcaatag
gactctggaa
aatccecagca
agcctgggeca
aataccattt
atattcattg
tgctccataa
ttecatcattc
actgcgcetga
gtagaactgc
cacccgeacce
aatgattttg
ttaaaaacga
ataagaaaca
actgctaaac
gttgctgaga
ctaaagttac
tcattttgat
tattctgggg
aacagttttg
agatactagce
ttaaatggaa
actccaaatg
cgggegeagt
tgaggtcagg
tacaaacaaa
gaggcaggag
ctgcactcca
aattaagctt
gtttgttage
ggttttgttt
gtaagagaat
taaagataaa
ggaagagatg
acccctacac
ctggggettg
accagagagc
gcacattaca
agtagtggac
aaacactcta
tcecettaagg
ctgggttctt

aaagataaga
cctaaggaat
gagaggcecgg
cagatcacga
ctaaaaatac
gaggctgagg
gtgccactge
acacaggaga
catagtccett
gtccttgatg
gatagctttce
cacaccgtac
aggctgtttt
tcattttcaa
gattgtctat
gctaataaca
gtaatgaggc
ataaccatac
tegtetteca
ttagacatgt
agagattaca
tccegectea
atagttgaat
tatgactaaa
tccagaaata
ctttgggagg
acatagtgag
taaaaataag
ttctetttag
tacatatttt
ccttactgat
acatctgtac
tgagtcaaaa
cecececceeece
caattaatca
gaaattaaaa
cagagagaat
tatttctcaa
ttacaggcgt
tgcagtaact
atactctgte
agggtctttt
gaaatgcaag
ctttaggaga
taaagttcac
tgcttataaa
ggctcacgcece
agattgagac
tttteegggce
aatggtgtga
gcetgggtga
agttccttag
ttttgetttt
attgggttte
aaaaaaccct
gaaaaacaag
aagagtaaga
cccaagececece
ggcacaggga
ctgttttcag
ggcgaagggy
agaggcccat
gcagcaccag
acagcaacaa
ctgctttggce

21/132

aaagcgccca
tgtaaccatt
gcgecagtgge
ggtcaggaga
aaaaaattag
caggagaatg
actccagect
gacaactggt
gatgaaagtt
aaagttcaca
agtagcagta
acagcttaag
attagggagt
atgacccttg
ccagcaaaag
cttgccacaa
aaaatagtgce
aacatggaat
ggggggttca
gcattggttt
tagaatctct
gtttctcaag
ttattgggca
cctgtaagtg
gaaagtcagt
cecgaggtggyg
gccttgteta
tggaaaaggg
tcacataatt
ttctttttte
ggacatttag
atttctctceca
gacatttgca
gcccacaaaa
agatttttac
tactgaaata
caactgaaag
actcectggec
gagaaccaca
aaataagtaa
ctaaatggaa
ctagcagaga
ttgttcaata
caagtgtttg
cagttccttyg
tgaaattgta
tgtaatccca
catcctaget
gtggtggegg
acctggtagg
cagcgagact
cgttacatag
tgggtttttt
aattagagct
aaaataaaat
atgctcagtt
acttggagge
atttccccag
atggggctag
ggagggacag
gtctaaggge
agggattcag
gctcacagta
aaaggctgga
tacaattttt

FIG.

tgtaacacaa
gctcagacat
tcacgcetgt
ttgagaccat
ccaagcgtgg
gcgtgaaccce
gggtgacaga
ttttgaatga
cacatttagg
tttaggtctg
agacacttgc
tcttagaatt
gtgataatat
aaatgtattt
atggtggtte
cttgggaaat
tctgttatag
gacacaaaca
gtctaaggta
ggaccttcta
atgttgccca
tagctgggat
tccactgaaa
agcatgagca
ggaaagccag
aggatcactt
ctagaaataa
attagagaga
cagtcatgta
gatctcactt
attgtttcct
ggcatgtgtg
tttaacattt
gctgttattt
tggtttttcet
ctgtcatttg
actcttagga
tcaaactatc
gttcctggec
tccactgtgt
gtatgtggta
ttctatgteca
aggtgtagca
gaaaggcadga
ctggagatga
tttatatgcet
gcactttggg
aatacggtga
gcgcctgtag
cggagcettgce
ccaactcaaa
aatctctcat
tctecttttce
tattttataa
aaggatctgt
gccacagect
tactcaaagc
gccttgetet
gcacacttag
aataaggcat
taccgtagtc
aggcttgcte
ggtgcaaaaa
aaacttccte
gctatgctag

60

actgeccattc
tgtaggattt
aatcccagca
cctggctaac
tgetgggege
gggaggcgga
gcaagactcce
aatacatggg
tctgettggt
cttggtacaa
atgtgatggt
aacttgctaa
ttgaatttct
taaaagtaga
attttettgt
tcecatgggtc
aattgettgt
taatatgcca
atctectacca
attagtggaa
ggttggtctce
tacagggaca
agaaggaagt
gtggtgggca
gcacagtgge
gaggccagga
ataattttgce
tcettgtaaa
cgtgacattc
gtatatgatc
attttttget
ggtcttcaga
tggaagatgt
atgctgtgaa
ttggctgtat
tecagagceta
caagccactg
ctecectecct
taaactgcta
gaaaatgagg
gttttttggt
atcttacaga
aaaggagaaa
atggattctg
tactttatgg
caaagtgaaa
aggctgaggc
aacccecetcet
tcccagetac
agtgagccga
aaaaaaaaaa
tagaggcttt
acaggtgttg
agtgatctga
tgagtgtgag
caggtgccac
aaagatattg
gccacctgga
gctecagaagce
agcactagtg
taatctgtgce
aaggacaaat
agatgtgagc
attgcecectce
gatagccagt
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aacaggtatt
aactatgttg
ctttgggagg
gtggtgaaac
ctgtagtcce
ggttgcagtg
atctcaaaaa
tactgecettg
acaatacgec
cacgcctect
aaggtatctg
aatgtgagcce
tttcatattt
taaaagccag
cctecttaata
tatgccacat
ttcacgatac
cactccagaa
ggaagaaatg
tttttactta
caaatctgct
caccactgtg
aggaataaaa
agggtatgca
tcacacttat
gtttgacact
agatatacta
ttatgtacte
cacagtatgg
cataatattt
gtttaacagt
tacctcaaaa
tgataaattg
acattttaac
aactctattt
cctgaccaga
ctttatttaa
ccteggecett
aactatttct
aggttetttc
tggtttgttt
agctgecagcc
tgtgtggcce
aggatttgcc
caaaggacat
ttaagetgge
gggcggatca
ctactaaaaa
ttgggaggct
gatcgegeca
aaaaaagtga
accgtatttt
actgtaccct
acataaccaa
agagtgctcc
tgtaatccet
cagctccecce
atcagcctgg
agagaggctg
taaggtccta
atttttacag
ggcagtatca
tctttecect
acttcecaggce
acattctgcce

54600
54660
54720
54780
54840
54900
54960
55020
55080
55140
55200
55260
55320
55380
55440
55500
55560
55620
55680
55740
55800
55860
55920
55980
56040
56100
56160
56220
56280
56340
56400
56460
56520
56580
56640
56700
56760
56820
56880
56940
57000
57060
57120
57180
57240
57300
57360
57420
57480
57540
57600
57660
57720
57780
57840
57900
57960
58020
58080
58140
58200
58260
58320
58380
58440
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atcactgagg
tgaaccaaac
attctaaagg
tctggaagta
tgcecttatt
tgtaattcta
taacatgtaa
catataacat
cacccaggct
cacgccatte
cccagctaat
acctcgtgat
ctcececagecee
aattccttat
tgaataatgc
ctttgggtat
tttaaggaac
atgtatgagg
aaattatagce
cctaatgact
gagaactaat
tgcatataga
catttgtaag
ggcacagtgg
tcaggccagg
tacaaaaatt
agcacaagaa
acacttcagc
ggatgcggtg
ctgaggtcag
tacaaaaata
ggcaggagaa
gcactctagt
taaatattaa
gcctgaatgt
atgatttttt
ttgcccataa
aaagatgagce
gtaacaactt
catggtttct
agtaaacctt
aaatgtccat
gaaagagett
ggaattggta
cattgtgtca
tgtatcagat
aaaccaagac
aaactgaatt
cattgatgag
gcttttttgt
gagtgcagtyg
cctgteteag
ttgtattttt
cctcaagtga
atgecctggece
cacgtctgaa
atattgattt
aggcaggcgg
cgtctctact
tactcgggag
caagatcaca
ataaataaat
aaggttttta
tcaaaataat

ggaggccgag

ttettetetg
caaaccaaac
gctggtaatce
gaagcaagat
atgaatgaaa
ccagtcagca
tatatataga
aaaattaacc
ggagtgcagt
tcctgectcea
ttcttgtatt
cecgectgect
attcattcegt
tcattecatce
tgctatgaat
atatctagga
tgccaaactg
gtttcaattt
catcctagta
gatgatactg
tcaagttctt
tatacataca
ctgettttte
cacacaccta
agtttgagac
agccaggtat
tcgettgaac
gtgggcaaca
gctcacacct
gagttcgaga
aactgggcat
ttgcttgaac
ctgggcaaca
aaaagtctat
aaaataccat
actgttacat
ttattttett
caaatttggt
tttaaaaggc
aagattttat
caaaagcaag
tectetttat
ttatattcaa
gaaaaactga
ctgtactttg
tttttttett
gtagatcaac
aattatgtat
taatggattt
gtttgtttgt
gcacaatctce
cctectgagt
tagtagatac
tcegeecegcee
tcatgtttect
tttatatata
tggccaggceg
atcacgaggt
aaaaatataa
gcttaggecag
ccactacatt
aaataaaaat
aataactgta
attgattttg
gcaggcagat

22/132

gectttctect
aaaaatactc
actaatataa
gcaatatgct
cttacattat
agactattac
tatatagata
ttttettttt
ggcgegatet
gtctccecgag
tttagtagag
cggecttceca
ttttaaggct
agtgataagg
gtgcgtgtac
gtggaattgt
ttctccacag
ctctacaacc
ggtgtgaagt
agtgtectttt
cacccatatt
tatatatgtt
tacttcacag
taatcccagt
cagcctggec
ggtggcatge
ctgggaggcg
gagtgagatc
gtaatcccag
ccagectgge
ggtggtgggt
ccaggagtcg
agagtaaaac
gtcatcatat
aaattattca
ataaggttaa
aggatataaa
gaattttacc
tattcagaca
aaaggttcaa
cagataaaaa
acttctgtta
gtaattgcag
aaattttgca
taaaaaccta
taaataaggt
attctttcag
aatttatcct
taccctacat
tttttttetg
agctcaccge
agctgggatt
ggggttteac
tecggectecce
tttaagcact
ttgagettct
cagtggctca
caggagatcg
aaattagetc
gagaatcgct
ccagectggg
ataaaacttg
cttaagaatc
gcagggcegeg
cacttgaggce

ttgatttact
ccagtcatgt
tagatgctge
acacacgaca
tgaaacaaaa
catattatgt
tagatagatt
tttttttttt
cggctecactg
tagctgggac
acggggtttce
aagtgctggg
gaataatatt
tcttaggcetg
atgtatttgt
cgggtcatat
cagctgcacc
ttgccageac
ggaatcgcat
catgtgttta
taaattgagt
ttaaaaaatg
tctatcttga
actttgggag
aacatggtga
gcctatagtg
gaggttgcag
ctgtctttaa
cactttggga
caacatggtg
gcttgtaate
gaggttgctg
tccatctcaa
attcttattc
atcaattcca
catgactate
tatatteccte
aagctacctt
attttacata
gcctacaaca
gcctgaaaaa
ccttactact
aactgcaaaa
cgagcattag
cataatctece
taaataacaa
gcatttaaca
ctagacaatc
aggtcactga
agatggagtc
aacctccgec
acaggtgcct
catgttgcca
ggagtgctgg
taacttttag
atagataatt
cacctgtaat
agaccatcct
ggcatggtgg
tgaacceggg
cgaaagagtg
ggagttttta
aactgaccca
gtggctcacg
caggtgtcetg

FIG. 6P

tggacagaac
agaaagttat
ttaggactgt
ataacttttg
taaataagaa
gcecttecag
ttaaaaattg
gagacggagt
caagttcecge
tacaggtgce
actgtggtct
attacaagcc
ctattgtgtg
ttteccacctt
ttgagttcett
ggtaatttta
acttcacatt
ttcctatttt
tgtgatttga
ttggccattt
tgtetttttg
ttaataattt
acaaaagtct
gccaaggeag
aagcttgtct
ccagctactce
tgaactgaga
aaaaatttaa
ggctgaagcyg
aaaccccgtce
ccagctactt
tgagccgagg
aataaataaa
tgctgggeat
tattattaga
ctttctttat
aaagggaaat
tggaaagttt
gaagggatac
gtggggggaa
cttggaaaac
tttcaggttg
agtgaatgcc
agcttttttg
aaaatttact
cattttcaca
gtggccaata
ccataggaat
aaagcagtgt
ttgctetgte
tectaggtte
gcaccattce
ggctagtetc
gattatgggc
aaggcagcat
acagtgtacc
ccecageactt
gcccaacatg
catgcacctg
aggcagaggt
aaactctgtc
aaaaaattgt
ggccagtcta
cctgtaatcc
agaccagcct
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atttctgaac
aggctatctg
agcctgatct
aaaaatcggt
aacaaaaacc
tttctatata
aggtgagact
ctecgetctgt
cateecgggtt
cgeccactgeg
cgatctcctg
tgagccatceg
tatataccat
gtggctattg
gttttcaata
tgtctagett
cccaccaatg
ctatttttta
tttgtgtctce
gtatgetttg
tagtgttgtg
aaaaatactg
atgtcagectg
gcgcecatcact
ttactataaa
aggtgactga
tggtgccact
aaagtcggcc
ggtggatcac
tctactaaaa
gggagcctga
tcgecaccatt
taaataaata
tattttaagt
catttagttt
gctcacacct
cactgaatca
tcacccaaat
aaaatagggt
tcgtgaaagg
cattggattg
gagattaaca
tagatcaatt
ctttttactt
aattagtaac
tactgtttta
ggeccaacatg
ctttttcata
aaatttcatg
gcccaggctg
aagcgattcet
tggctaattt
aacctcctga
gtgagccacc
tgcaaacttt
tttagaaata
ggggaggcca
gtgaaatccc
tagtecccagce
tgcagtgagc
tcaaaaataa
taaggtccta
tactaaaaaa
cagcactttg
ggccaatgtg

58500
58560
58620
58680
58740
58800
58860
58920
58980
59040
59100
59160
59220
59280
59340
59400
59460
59520
59580
59640
59700
59760
59820
59880
59940
60000
60060
60120
60180
60240
60300
60360
60420
60480
60540
60600
60660
60720
60780
60840
60900
60960
61020
61080
61140
61200
61260
61320
61380
61440
61500
61560
61620
61680
61740
61800
61860
61920
61980
62040
62100
62160
62220
62280
62340
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atgaaaccct
tgatcccage
tgcagagagc
tgaaaaaaaa
tacatcttceca
taataacaat
atgaatatct
tetgtcacce
gggttcaagce
accatgccta
ggctggtett
tccacccteca
tgtgatttca
ttcctaaaat
gtttgtttgt
gatcttgget
ctgagtagcet
tcttagtaga
gcaatccacc
ggcctccata
aaattatcag
ttttagetat
gaaaaagtct
agacaaagte
agcctcaacce
caggtgcaca
tgttgceccgg
aaggcctggyg
taaactagca
aggccaagtt
tgccactgeca
aaaagataat
aagctaagtt
taaaaaagag
atattgtacc
aaagtgtaaa
aaactccaag
ctgcgatgag
ctcctetgte
tgcaactggg
cctttagggt
gttttttgtt
taggcaacgg
ccttgtgcag
cagtggetca
gtcaggagtt
aaaaattagce
aggagaatca
ctccagecctg
aaacaaaaca
caactcaaat
taagattgte
taggtgctca
aaattctaac
ttggcatata
ggtgatattt
gacactaata
tagaaacaat
ggaggctgag
tgtgcctgtyg
aaaaagaaaa
ttcttecttaa
cattaacaca
ctaaatacaa
tctcecaaactt

gtctctacta
tgettgggag
tgatatcatg
aacaaaaaac
ttttcaggcce
tcttaaaatce
ttttttctat
aggctggagt
agtcctecta
atttttttaa
gaattcctgg
caccattttt
cagcaacaga
ttattctcea
ttttgagatg
cactgcaacc
aggattacag
gacgggattt
caccteggac
gtttcttttc
atgaaaataa
tataagaacc
aaggaaggct
tcactctatce
ctctgagttce
ccaccacgcc
gctggtcetcea
attacaggca
agaggcccag
gggaggcttyg
ctccagcttg
aaattagcaa
tacataggaa
attttaaaag
attcggtata
aatggtaaaa
gcatgaagga
gtgaccgacc
attgcccatg
tgcectgggcece
ctgtgcacat
tttttttttt
tgttggattc
aagatttcta
cacctgtaat
cgagaccagc
cgggcgtggt
cttgaacctg
ggtgacaaga
aacaaaaaac
tgcataattg
agttccagaa
taaataagtg
atgttggcte
gcectgetacce
cattacaatt
tgcccaatga
tgtcactttt
gcagaaggat
aatagccact
gaaatgaaat
aatatttagg
taaatttecat
cagactacat
atcttaacca
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aaaatactaa
gctgaggcag
ccactgtacg
aaaaaacaga
aaatctaatt
tcactaagaa
gttatttatt
gcagtggcac
cctecagecete
aattattttt
cctcaagcaa
tttccagaga
cttacaagga
cccaagggcec
gagtttcact
tcegectece
gcacccgeca
taccatgttg
tcccaaagtg
tctttaatte
taatcttgtce
agaataaaac
tttattattt
gcccaggetg
aagtgatcct
cagctaattg
aactcctggg
tgagccactg
tgaggtggcet
ctcecagccca
ggtgatatag
gatatatagt
agaaacattt
aaattttatt
tggtcctett
caaaaacagg
aaccctcagg
catttctect
gctcagectg
acccagaaga
cacccaggec
tctttectgg
cagttcccta
ttttccactt
cccagcactt
ctgactaaca
ggcgtatgec
ggaggcagag
gcaaaactcc
aaaaacaaaa
tgecectttgtt
gggccagaac
cttettgagt
taatagcaaa
cagttgccta
acagaagaaa
atataatttt
gctgagtgtg
tgcttaagcce
gtactccate
gactgtcact
tttagagaac
taatgtcatg
tggatctgtce
cgttacaggt

FIG.

aatttagcag
gagaattgcet
ctagectggg
gatgccattt
tgttcttacc
atcatcaaaa
catttttttt
aatcatggct
tcaagtaggt
tgtagagaca
tcctececetec
tgggctgtece
atagcttcta
ctggaacctg
cttgttgcece
aggttcaagce
ccacgeecgg
gtcaggcetgg
ctgggattac
caggaaagac
atctaatcta
ccatctgecca
atttatttat
gagtgcaatg
ccctectegg
ctgatttttt
atcaagtgat
cacceggecce
cacacctgta
ggagttcaag
caagaccatg
catgataaag
gctgectggt
catcaaaatg
actagcttaa
gcaaatgcte
taacaagttt
ttgctttcag
actcaatcct
gtgcaatagg
tgtccaatga
attttttete
tctetaggcea
tctattaaga
tgggaagctg
tggtgaaacc
tgtaatccca
gttgcagtga
atctcccaca
aaacaaggta
caagtgatgt
tcetgtettt
gaactcgtct
caagatacaa
gagggatttg
acattatgaa
cacagtatgt
gtggtgtgtg
caggagttcc
ctecggeaaca
tttgacaagc
acttgettte
aaatcgtcect
tgaaagtcaa
gaaaatcttc

6Q

tgcatggtgg
tgaacccagg
caaaagagca
ttttetttat
tctaggtcett
tattteccatt
tttatgagac
cactacagtc
taggactaca
gagtcttgct
ttggcctecee
cgectgcetaaa
ctgtcagata
ggtcteccata
aggctggagt
atttectectg
ctactttttt
tcttgaactce
aggcgtgage
agcagttagg
gattecttte
tcacttcaga
ttatttattc
actcaatcat
cctettgagt
gtagagacag
cctceecatet
tgaggaagat
atcaatctca
gttgcagtga
actctgaaag
ctgtttaaaa
agaagaagtc
tagctgcetac
aacttgatgg
agctgtcecttt
gtcceccttea
gtaggctctg
ttctecagtgg
aagctggtca
ggccaatagce
ttttagtcte
tgttgecattce
cagcaaggag
aggcaggcag
ccatctctac
gctactcagg
gctgagatcg
acacctccag
gtgggaagga
ggtaacattt
tgactgttct
tctactectgt
gtcatctcececa
gtataatgct
ctcagatctt
ccaggtgtgg
tctatagtce
aggatgtagt
cagtgagacc
ttttaaactt
agagtgaagt
tataaaggtc
atgtgttgaa
taaatgatta
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tgcatgegtg
aggcagagtt
agactcecgtce
tgttttttge
agtaggctat
ttattttatt
agagtcttge
taaacttect
ggcatgcacc
atgttgtcca
aaggcgtaat
tgagctatgt
tccaaaggaa
gtttttgttt
gcaatggtge
cctcagectce
ttttttgtat
ctgacattag
caccgcectecce
tgagtaatgg
tgtgacccaa
aagtgccagg
ttettttteg
ggctcecactat
agtgggacta
gctectcecteca
cagcctecca
ttttaaacaa
gcattttgga
gctatgatca
aaagaaaaaa
ttatgtttge
tctteatttt
aagaactatg
catgacttcg
tetttecagag
tctgtaaatt
ctgatccecct
ccacagccaa
gcteccggceca
tatggcagcc
caaagatctg
aaaccaaagg
gggcegggtyg
atcacctgag
tgaaaataca
aggctgggge
tgccatcaca
cataaaaaca
agtcaaaaca
atttttctag
atcacctgtg
gacaaatcac
aaaacctagg
agcaagaaat
ggaaagaacg
atgtctgtat
cagctacttg
gcacaatgac
ccatctctaa
tcaactaatt
ccttecagtte
tgaattcttt
ttgaactgag
tgcttgttac

62400
62460
62520
62580
62640
62700
62760
62820
62880
629240
63000
63060
63120
63180
63240
63300
63360
63420
63480
63540
63600
63660
63720
63780
63840
635900
63960
64020
64080
64140
64200
64260
64320
64380
64440
64500
64560
64620
64680
64740
64800
64860
64920
64980
65040
65100
65160
65220
65280
65340
65400
65460
65520
65580
65640
65700
65760
65820
65880
65940
66000
66060
66120
66180
66240
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actattgtaa
ctttttgaga
tcactgcaac
tgggattaca
gcttcaccat
ggcctceccaa
ttctttaaat
acagtgaaga
ccagggagga
caacatctcce
ctgctagtag
cagatgcaga
gattttcacg
caggtgctge
agagtctgga
tattcgtcat
ttaatgttca
caacgttteg
gtttttecgg
cggtcctegg
ctggaggtag
gcgggectece
cgccagtgea
ttggggaagy
agtaggtcgg
tgactgcacc
gctectggag
catttccccee
aatatgagga
ccgggtgteyg
tcctgaggte
aaatacaaaa
tgagacagga
ccactgcact
gcegggegeg
cacttgagcect
aaaataaaaa
taagacagag
aactgactac
agcagcagca
ctggtgatac
atcctagect
cagggatggg
aaggtgacag
ttgectgagtg
ggcagcactg
attcgecttece
agaaactggg
gggtatggga
atagggctga
agggtcccgg
aagagagaca
tggtgcaaat
tgcaacaaaa
tgcaatggtt
aggctaggag
tttttgaaaa
gaggttggag
ctgcactcca
gctggtatte
aaatacaacc
gaaatcacaa
aatttgaaac
tttectttet
gatgttaatg

ctttectagtt
cagagtttca
ctcegecetece
ggtgcccgece
gttggecagg
agtgctggga
gacatgaaat
ccattaatat
tgaatttctt
aaaggtaaaa
gggactcctt
ggtaaacaaa
gagaagacaa
gcaggcccac
aaggccttte
tctgeectget
atgacccacg
caacttccca
taatctcctce
cgtcecagetce
ccgeccggga
gcacgccctt
aattacggct
agagtgtgceg
caccaatagt
gcctgaacag
cctggecttt
ctgectacgtg
ttacttacag
tggctcacge
aggaattcga
attagctggg
gaatcacttg
caagcctggg
gtggctcacg
caggagttca
attagctggg
tgggactctg
agtcactatt
tagtacctte
ttacagaaga
gaaaggtatt
gceccagtece
gagggaagct
ggtgcactct
acggggctga
ttggggttca
accctgagca
cagagcggcc
atgaagaaag
gggagcttcet
aaacctgatt
gaccgtgaca
aattgtaatg
cacacctatc
tttgagacca
atagctgggce
gatcgtttga
gcctgggceaa
agtaacacat
tttttaaaca
gatttgcagt
acgcttcagce
gttgcctaca
cagaatatta
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accctataat
ctecttgtgge
tgggttcaag
accatgccectg
ctggtcetega
ttacaggcat
tacattaaat
tttgtcagac
taccctcaaa
atgagaaacc
cactcattta
acagacccat
aacaatgaac
aaagataaca
caaggagaga
gactctattt
gggacagccc
agcctctece
accgcectcege
tcaggatgtg
agccagcceag
gtgagcagct
tttatttect
ccettcecaacg
cacctcattt
agccgagtga
tecctteeggt
cagaagactc
agcccceactg
ctgtaatccce
gaccagcctg
tgtggtgatg
aactggtggg

ggacagaggyg
cctgtaatcece

agaccagcct
cgtggaggca
tcaaaaaaaa
gcactgttta
ctaacacttg
aatgttggag
taaaaatgca
gtgtgcaaac
gaagcaagga
tgcatgggtg
tgcttggeac
gcctggtgtyg
cacaccctag
actgcttect
tagactgctg
cagggcagtt
gagaaatgag
ttgtagtgta
tttatagttt
atcccagaac
gcectgggeaa
atgatggtgce
gctcagaagt
cagagcaaga
gatacttaag
aacaacccat
gaatgagaag
aaatatgtat
gtgctttaag
agtcctctge

FIG.

tttactttcect
ccaggctgag
cgattctect
gctaattttt
actecctgacc
gagccactgce
agtgacaagt
tctatgcagt
tagatccaat
caacaactac
caaatgagct
tgcctcecte
aagcacacac
caacagggta
ataagagtaa
cggttggett
aggccgacag
tgctccagaa
tgctgcattt
gagagctgca
ctgctgccac
cagcggaacc
tctgggtgea
tttgccactt
gcacaaacag
cagggaagca
tttettagtg
accttctcectg
gaaatttgtc
agcactttgg
gccaacaagg
cacacctgta
gcggaggttg
agactgtctc
cagcactttg
ggccaatatg
ggcgectgta
aaaaaaaaag
tagatgttgce
gattgggaaa
ttagagtatg
tteceocettgee
ccaggcacac
tgtcttgtte
taagttctge
tttggggcecct
gaaaggagta
gtccagtcte
ctgagcgaga
aggtaggccc
ttagctccectc
cgtagagcag
ttttcatett
aaatgttaag
cttgggaggce
caaagtcaga
acgcctgtag
tcgaggttgce
ctgtcaaaac
tggtctgect
acaggttgac
cacaattata
gtgtcttcca
tctgctagaa
ctatcacatc

6R

ttettttttt
tgcaatggtg
gcctecagecet
gtatttttag
tcaggtgatc
gceccagcececce
ggcagacatc
gggttggaaa
tccttecegt
ttgattgatg
gggcattgta
acaaagttte
atacctaaga
atgtgacagg
gttcgttecce
ggtcgaggac
ttcctcaaga
cgagectgac
tacgcacgcce
aatagcaccg
cacaggggcc
ctcgacgagg
cacgtgggga
ctecttcaaaa
ggacactgag
ggaatccatc
cttttacagt
gccacactece
tttaaagaag
gaggccgagg
tgaaactctg
atcccagtta
cagtgagccg
aaaaaaaaaa
ggaggccgag
gtgaaacccce
atcccagcta
attcagacat
cagacagaaa
tctagatttt
ccatcaaaaa
ctgccacaca
cttccecaaa
ttectgacgg
aggacacagg
attcttccac
ccggacccege
ctatgggaaa
caaacttctc
cattcecectg
tctcagettt
cagagctgta
tecttetttte
aatttagctg
tgaggtggga
tctecatcte
tcececagetac
agtgagctat
aacaacaaca
aaaaaaataa
aggtcaacac
ttettettet
ggtggatgtt
attceccttga
cataaagcca
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tccttttttt
cagtctegge
cccgagtage
tagagacggg
cgeceegecte
taattttact
atcaaaagaa
atacataaac
aggtcgaaga
agtaggcagc
ctecggcectyg
taggagctta
cagatcattt
ggtgagtteg
tttcaaactg
tggtggctga
cecctgcaggt
tcecgetceeca
ctccagggag
acagctgcag
agggecggec
cgggccgact
gggagggagce
ctgecectggga
gtgaaggaag
cagtctctgt
atctcctgac
tcaacgagaa
gaagcctagg
tgggcagatc
tctctactaa
ctecgggaggc
agatatcgcc
aaaaaaaagg
gcgggcagat
ctctctacta
cttgggagge
gagaccgtga
gccccaaagce
agtaaaataa
aaaaaaagga
cagcggggaa
gggaagtgga
tgtceegeat
cggctcteea
gaggacatgg
tcaacgecege
tggcectgaca
tcectgagget
atgatcaggc
taatgcaaaa
cacaggaaac
atttttgttc
gtgggccaga
ggattgcttg
tacaaaaatt
tcaggaggct
gatcaggcca
aaataattca
aataaaataa
tgaagactat
ttttcagtta
gcatttcagg
gagagaagga
cgcctaccte

66300
66360
66420
66480
66540
66600
66660
66720
66780
66840
66900
66960
67020
67080
67140
67200
67260
67320
67380
67440
67500
67560
67620
67680
67740
67800
67860
67920
67980
68040
68100
68160
68220
68280
68340
68400
68460
68520
68580
68640
68700
68760
68820
68880
68940
69000
69060
69120
69180
69240
69300
69360
69420
69480
69540
69600
69660
69720
69780
69840
69900
69960
70020
70080
70140
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tctececaggg
aacaaagaaa
taaggaagta
ttcaagttaa
tatgggtatc
gggcacaaca
ataatccatg
tagctattge
cgccatgttg
nnnnnnnnnn
nnnnnnunnn
ccaaaacatc
tcatatttgt
aaatcattcc
agcctecagge
aactcaactt
cactctcatg
atccaatcac
acatgagttt
daccagatttc
gctggtctca
ctacaggtgt
tatggtccac
tctaactggt
aggatgcaca
cctagtactg
tgctattatt
ggtctcacta
cagcctcceca
ctctaggtga
gcagcactga
ttectcacttt
acagtggcta
ccatecetece
actatcatct
ggeggaactc
tctectttga
tgtgttagat
tcatcatact
agcacaagaa
ggacctgaaa
tgggacctca
tggaagtgga
cagagaacct
ggtgctgctt
gtacttctet
atactcactg
aatgccagct
aatttgaaca
aaagcccaca
agagatgcac
aaaatgagct
aatttectttg
ggtccttaga
tgctacatac
gtattaaaaa
atctceccaaa
gaaatgcaat
tcaaaatagt
gctggtaaag
ttacttgagt
acccatacag
tatgtatttg
atactttata
gtcgatgtta

gcatgagaaa
accaagaaac
caaagaccta
agctttggag
cttgggcaag
atcctactga
gaaaatgcct
tttettttet
ccecaggetgg
NNNNNNNNNnNn
NNNNNANNNnn
tgcacaggtg
atttectaggg
agagcactga
ctgtatgtcc
taatttggce
ataacccatt
ctcccaaagg
tggaggtgac
tttttgtett
aactcttggce
gaaccactgce
ctetecatcta
tcttatctat
ttacctceatg
agctgtactg
atccctecagg
tgttaccgag
tgtagttagg
cctttctaat
ttgtagtatt
ttgtttagtt
ttcatcagca
gcctcagact
tttaactgtt
taagatgatc
acacaggcag
ggcacagctg
aaatcattaa
gactaggact
gcagctttta
gttacagagc
tgtgagctca
gactatgcca
gaagcctctg
tcagtgettt
agaaaacatt
ggeccttttcet
atatctgtca
ttattctaga
cttgaaacat
agtagaatat
catgaattac
aacaatggtt
aacactccac
ctctatgaag
tatacttacg
ttgggaaatg
aggactacaa
tgtcttectce
caacaaattt
caaagtaaat
tgcattatca
atttaatgca

aggaggaggt
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ttgetttege
aaagaaaagt
aagaagcact
tcactgcatt
tacccagcect
ctttataagg
gccattatge
ttttettttt
tcttgaattce
nnnnnnnnnn
NNNNNNINnNmn
tgtgtgagtt
cctagcataa
gattccaaaa
aagtttctac
aatgccaagt
aatccatgta
ccccacttet
aaacattcaa
tgtagaaatg
ctcaagtgat
atctggectt
aggcccttga
aaaatgggag
ataataatag
agctgcagta
gtctagttca
tttggactca
actacaggca
caatcttttt
cattttaaac
tttttgagag
ccatcatage
cccaagtage
caacttggga
ctcgatgace
agtaagtgag
aagttaatgce
aagcagagcg
cgeecttget
gaaccagaca
cacaaggdaag
atttggccaa
aactgaactt
tttgtgatca
cactattgaa
aataattgaa
gcectattate
tgcteatttt
agggatgttt
ttaatacacc
tttacaaact
cattacaaag
tgttggtttce
cttecececect
tcatgaagtg
acagaatctt
ctggcctgaa
ggaatatttc
ctttecttat
gaaaagtgat
gttccaagga
cagtgaattt
gaaaacactt
agaaaaatag

gtgctatttyg
gatacaaacc
gagttttaag
tgtgacgact
cctgtgecte
tttcactggt
ttggcatttg
tttttttttt
ctgatctcaa
nnnnnnnnnn
nnnnnngctce
cacatcttcet
ggtagtggga
atctgectcet
tggtcatcte
tttcttgace
tggattaacc
caatactgtt
accatagcaa
gggtctatgg
cctetegect
cccaaatttce
tagctctcat
taaccgtagg
caatggctag
ggggtttaga
atcttttttt
aactcctggyg
tgtgccaccg
ccattgacaa
tgtacattct
agggtctgge
tcactgcage
tgggagtaca
gtactgggat
tcecectaage
tatgacgaga
tacaggagat
ctggaggcag
ggcttgaagg
gcagtgeccect
tggattctge
caccttcatt
ctgacctaca
tttttgtecat
caaaacgtaa
ataactttat
aacattaaaa
atatttattg
ttagaaaaca
caggggctac
aaggtaatca
aaagattcta
taaaaatttt
cacccccgga
aatctaccca
tctttgagaa
caaattcctc
agaagttaaa
ggactatagt
ttttaacaac
attttctaga
tttttatata
aaaactgaca
aatcagggct

FIG. 6S

gagaggcctt
aatgccctea
tcactggttt
ctcacttgac
aatttctceca
atgtgtgaga
gtgacagctt
ttttttttga
ggaatttett
nnnnnnnunn
tgcatgtgcet
ctatggcacg
acttaaatac
cagggaagac
tacttggatg
cactctcttg
cattcacaag
gcagtgggga
tactatgcat
ggtgtctcta
cagctcccaa
atccatccac
ctggactgtt
atttttgtaa
cattgattga
gctcaatcaa
tttttttttt
ctcaagtgat
tacctggcaa
tcaccttttt
ggtcatatgt
tgtgttectce
ctcaaactcc
ggtgtgtgtc
gtgtattaca
ctcatcttta
gttgactccc
tacccaggtg
atggaggatc
tgttgggggt
actatggatc
caacagaacc
tgggcttgtg
caactgtgtg
gcaacaatag
tttaacatta
cttatcgececa
actattttaa
aattgctaaa
tgaaaggaat
attgtagttt
tcaaaagagt
tataacaaac
tatttaaaaa
gatttacagt
tttaattttt
ataatttttg
cctectgace
ttgattcaag
aacttttcac
tgtattaatt
atagtttcag
agaggttgtt
aacttttaaa
gggcatagtg
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ggcgtecaga
agacataaga
taaaaaataa
cacttgctag
tttgtcaaat
atttaataaa
aataaatecgt
gatgggatct
gaattcnnnn
nnnnnnnnnn
cactgtaaca
atctgtatct
aacagtgctg
ttctectgetg
taatacagat
ataactaatc
gcttctecatg
tcaagtttca
ctagcgagtce
tgttgcctag
agtgctggga
tctctcttea
atggaagtca
tgattgaatg
gttataaacc
tgctageceat
taagagatag
cctcceacct
tttttaaaaa
ataaacgact
gtgtatctat
aggctgcagt
tgggctcaag
acaatgccta
ctttgtggta
gagaatcett
atgattaggt
ggcctgaccce
agagattcaa
cacaggaaaa
agcaagaaag
tgaatgagct
ttcccttgag
ctaatacgtg
aagactaata
cattcaataa
gtaaggteat
caaagatttt
aaaaaaaaaa
tatttaaagce
caggacacca
ttacaggtaa
ctacttcega
gtctggcaaa
ccatattacc
ttaatacagc
acctcttgceca
aagtattaaa
atattcaaga
taattttttt
ttaacaaaat
ccataccata
ttgtcatcta
tatattttta
cctectgect

70200
70260
70320
70380
70440
70500
70560
70620
70680
70740
70800
70860
70920
70980
71040
71100
71160
71220
71280
71340
71400
71460
71520
71580
71640
71700
71760
71820
71880
71940
72000
72060
72120
72180
72240
72300
72360
72420
72480
72540
72600
72660
72720
72780
72840
725900
72960
73020
73080
73140
73200
73260
73320
73380
73440
73500
73560
73620
73680
73740
73800
73860
73920
73980
74040
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gtaatcccag
ccagectgag
ggtggtatac
ctgggagatc
gaacgagacc
gtgcttttaa
tatttcgaat
gaatgacctt
aggttttaga
atttctgatc
ggtgatgtga
ataccaacct
tttaatgtgt
tgtcacccag
gttcaagcga
atttttgtat
ctcaaatgat
cgcctggect
tatgettgtt
atacaaaaac
agaaacttta
gtagattctce
gccaagttga
cttatatctg
ggtgggagga
catctctact
ccatctactt
tgagctgtgt
caaaacaaaa
tgtgattttc
catgatcttt
ctctgggaaa
attgtattat
catttagcac
ttcatagaaa
agtgtccaca
ctcagccetece
cccagctaat
tecttgaatte
gggtgtgage
tcaacaaatt
cggtggctea
gctagcagtt
aaaattaggg
gaagaatcgc
tctagectga
gcgeggtggt
ggtcaggaga
aaaaaaaaaa
tgaggcagga
actgcactcc
atagcagcta
tcttteataa
tgcagtceccett
cttatcactt
atttaacact
tatccctaaa
gggaggccaa
ggtgaaaccc
taatcccage
tgcagtgage
tcaaaaaaaa
gaggccgagyg
tgaaaccctg
atcccagcecta

cactttggga
caccatagtg
tectgtagte
gaggctgcaa
cagtctcaaa
atacataaat
gtgaagaaat
agaatcctat
acctcectgga
caatggtctg
agctgctgtc
gctctgagat
accaatttct
actggagtgc
ttctectgec
ttttagtaga
ccgeecgecet
ctgagagccet
ctggttetge
caaaaatcag
ttttatatct
acttgtgttt
ctgttagtgt
gctgggtgtg
tcgettgage
aaaaataaaa
gagatgccaa
tcacgctact
cacttctata
aagacccaat
tggagtcaga
gttatttaat
accttctaca
agtgcctgac
cctttttttt
agcatggcte
caagtagctg
tttttatttt
ctgggctecaa
cactgtgccec
tcaatgettg
tgcctgtaat
caagaccagc
agacgtggtg
ttgaacccag
gtgacagagt
tcacgcctgt
tcgagaccat
attagccagg
gaatggegtg
agcctgggeg
aagatgtcac
taaatactaa
agaaaggaaa
accattttat
cttttgecata
ttgtettett
ggcaggagga
catctctact
tactctggag
caagatcggg
taaaaatagg
cgggeggcete
tttccactaa
cttgggtgge
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ggctgaggea
agaccctgte
ccagctactt
tgagctgtga
ataataataa
gctaaaaaaa
tgaatttgaa
ccaaattctt
aggcttggta
gggtgagacc
caggaagcct
tctcattcaa
cagagccttt
agtggcacag
tcagecctcca
gatggggttt
tggcctctea
tctgetcectga
atctcaaatc
aaaacaaaaa
caccagcaga
gctttgactt
agtcagagaa
gtggctcacg
ctaggaattt
ataaaaaaat
ggtaggaagg
gtactccagce
tccagectgtce
ttagatcagce
cagatccagg
atteccttaac
tattattatt
acagagtaag
tttgattcag
actgcagect
ggaccacaaa
attttatttt
atgatcctce
agcccaaata
agtagtgaga
ccctgeactt
ctggccaaca
gcacacatct
gagatggagg
gacactctgt
aatcccagca
cceggctaac
cgtggtggeg
aacccaggag
acaaagcaag
attgaactta
atatgatcaa
aatgttccectt
actttttgaa
cataaaaagg
ggccaggeac
tcactggage
aaaaatacaa
gctgaggcecac
ccactacact
ctgggcgcag
acttgaggcec
aaatacaaaa
tgaggcacga

ggaggattgce
tatacaaaaa
ggaaggctaa
tcacaccatt
taaggttcag
agttccaagt
atagagcetgt
ggtctagttce
aagtacaggt
cccaaaatat
attttgagaa
cagctgtcectg
ttgtttgtgt
tctcagetceca
gagtagctgg
caccatgttg
aagtattggg
agttctgtga
ctctgtagtt
aacccagaat
atttacagga
ccatcgagta
agaccagaag
cctgtaatce
aagaccagcce
agctgggtgt
ttacttgagce
ctggacaaca
ttttcetatt
cataaaggtg
tcctagetet
ctcagtttcce
gttaggtgcce
ggagcaatag
ggtctcactc
caacttccca
aaaaaaaaaa
tatttttatt
tgeccttggee
aacattctct
attatgctat
tgggaggccg
tggtgaaacc
gtagtcccag
ttgcagtgag
ctcaaaaaaa
ctttgggagg
acagtgaaac
ggcgcectgta
acggagcttg
actccatcaa
gaaaacagtt
atgtaagcce
taattaaact
attgctettt
aaaatatagg
agtggctcat
tcaggagttce
aaactagctg
gagaatcact
ccageetggd
tggctceacac
aggagtttgg
attagtcagg
gaatcacttg

FIG. 6T

ctgagtctat
ataaaaaatt
ggtgagagga
gccctecage
aattttaggce
atataaaaca
gatgtactte
agtggttcte
tgctggecce
gcgtttctaa
ccactgagaa
ggaaaagctg
tttgagacgg
ctgcaacctc
gactacacca
gccaggcectcg
attacaggca
tttgggattt
ctctececacgg
gctgggacaa
gaacactgga
acatggaaaa
tctgcaactg
gaacacttat
tgggcaagat
ggtggcacat
ccaggaatte
gagaccttgt
tcecetttgtg
tcectggeaga
gtcatttagt
tcttectgtaa
aatgagaaat
atagcacaca
tettgectag
ggctcaagcg
aaaagctaca
tttgtagaga
tceccaagggg
agacagtcct
aataattttc
aggcgggtgg
ccgtectetat
ctactcggga
ccaagatcac
aaaaaaagta
ccaaggtggg
cctgtetcta
gtccecageta
cagtgagctg
ttaaaaaaaa
cctgeccacce
attgatgcag
aaactatgag
tagacttaga
caaaataaat
gceccataate
gagaccagcc
ggcatcgtgg
tgaacctggg
caacagggtg
ctgtaatcce
gaccagcectg
tgtggtggcg
aacctgggag
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gagtttgaga
agccaggagt
tcacttgaga
ctgggtgaca
tagggttctt
tgaaaataag
caaaaagaag
aaactttagce
tgccaccaga
caagttccca
tgcagttctt
cataggtggt
agtctcgete
cacctccagg
tgcctggceta
aactcctgac
tgagccactg
tgectgtaggt
gtatttcage
tcaatgtgaa
aactataact
cccagagctg
ccttctaact
gggaggctga
agcgagactt
gtccatagtc
aaggctgccg
ctgaaacaag
ttgaattgtc
acatcgaggg
tgctgaagga
aataggagaa
gcttgaagag
gctcttaaca
gatggagcac
agcctcceccac
tgccaccaca
tgggggctgg
ttgggattat
ggaataagtg
aggctggatg
atcatttgag
taaaaataca
ggctgaggca
accactgcac
aaaaggccgg
cggatcacga
ctaaaaatac
cttgggaggc
agatcegcacce
aaaaatcaac
tcaagaacta
cattatatta
atgatgette
tttttaaaat
ggatttaaaa
ccagcacttt
tggccaacac
cacatgecctg
aggtggaggt
agactccgte
agcacattgg
gccaacatgg
tatgectgta
gcggaggttyg

74100
74160
74220
74280
74340
74400
74460
74520
74580
74640
74700
74760
74820
74880
74940
75000
75060
75120
75180
75240
75300
75360
75420
75480
75540
75600
75660
75720
75780
75840
75900
75960
76020
76080
76140
76200
76260
76320
76380
76440
76500
76560
76620
76680
76740
76800
76860
76920
76980
77040
77100
77160
77220
77280
77340
77400
77460
77520
77580
77640
77700
77760
77820
77880
77940
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cagtgagcetg
aataaataaa
tctecagectt
atcgtectet
tactaaaagc
tattggcaag
tccecaggaag
acccattttc
ctggcaagca
agaggttaat
tgaaaaccca
tttattgaaa
gagtttagta
aagaaatcct
ccaccattaa
ggaattgcaa
gttcatccat
tgcatggata
ctgcttttgg
atacgtgttt
aagtcaatat
ttacaatcct
gttattatct
ggcattgcac
tttatcaaca
gctcaagata
tttttttggg
atagctcact
gtagctggga
actgggtctt
tcttaaagtyg
tttetgagac
actgtgatag
actgggtgca
tggctactgg
gctcagtaag
aaacaagtct
ttagtgcagt
tgagtagctg
gacagggttt
cacctcggcece
gcaacaaatt
ggtctacttt
ctctgectat
tttgtgttta
tgaactatct
taagtgctac
ctgagcaagg
cgaatcactg
tggtatatct
cactetttgt
gttgaaagaa
cttacagcag
cctttttttt
gtgccatett
cttcectatgt
cttttgtaga
catatacacc
gacatggatg
acaccacatg
ggggaacatc
ggacaaatac
atacctatta
aaaaaaaaaa
taatcgacte

tgatcaggce
taaataaaat
gtgaatcact
gtgccaccaa
tettgggget
cacgtgatga
gaaaggagcg
taagtttgga
gattgtgaga
caagcccaga
gtattattat
tgaaattcac
tgttgagaat
ggaccaatta
tctacttttt
tatgtggtct
gttgtagtat
tatcacattt
ctattatgaa
tecacgtetct
ttacctgttt
accagcagta
gtttttgtga
ttatttttaa
tteccttatac
gcttagtgac
caagacaadgg
gcaatcttga
ccgcaggtag
gacatgttgg
ttgggattat
cattgecttt
agtcaggtca
gaaatgctgt
catctgcaag
atggatgtga
aaaagtcttt
ggtgcaacct
ggactacaag
cgccatactg
tcccaaagtg
ctatagcett
tggtacaaca
cteccecageag
tgaactgaga
cctttttgtg
agcaccactc
gaaaaggcet
gaccataaaa
atctactgaa
acaacaaaat
ccagtgtcect
ctgctacttg
tgtttgtttg
ggctcactge
agttgggact
gagggggtgt
atggaatact
aagctggaaa
ctetcacteg
acacaccagg
ctaatgtaga
ataaaacctg
aaaaaaaaga
acagttgagc

27/132]

actgcactte
aaaataaaat
tgtttgactce
gggcactggt
gggctetttg
tttatcatte
cttcactctt
cactagtgct
cctectteeat
actgatcttt
caatggcctt
ataccataca
gtactgataa
gtagttagta
atctctatag
tttgtgactg
atgagccett
tatttattca
taatgectgcet
tgggtatatc
gaagaacagc
tatgagggtt
ttagaaccat
agcactttca
acagtcaatg
agaatgtgag
tettgetetg
actecctggac
atgccatcat
tctcaaactt
aggtgtgage
ttacccecctcee
agagtgatga
caggacatag
acagcaatag
tattgggaaa
ttttttttte
ccacttccca
catgcactgc
cccagggtgg
ttgggattac
gccttcacag
gttettgtag
gtacagtaga
gaactgaaaa
cataaaaatc
cttcetagte
ctaaataaag
tcttattgga
gccaagtttt
gatattagga
tttcacacgt
taccatctgg
agatggggec
aaccccecaatce
acaggagagt
attagtccat
atgcagccat
ccatcattet
taagggggag
gcctgtcaag
tgatgggttg
cacgttctge
aaaaaaagaa
acggctagga

FIG.

agcctgggcec
aaaattccca
agagtctget
gatgcagcat
cttgectatt
tcececcaccte
ccttectggga
tttgatgtte
tatgtgtcct
gectggagttce
tgtgttgcce
atctacccac
tcaattttag
tcecatteccte
atttgecctat
gcttecttte
catatccttt
ctcatcagtt
ataagcattec
cctagaagta
caccttgtat
tcaatttctce
cttagtgggt
cctgecatttt
aaacaaacat
ttaaaacata
tcacccaggt
tcaagtgatc
gcccagctaa
ttgggctcaa
cactgtgect
gggctgttce
cgaattagag
tatgacaaca
ctagtgaaac
aggctcagtt
gagacaaggt
ggcacaagca
cgtgceccectgge
tctagaattc
aggcgtgagce
cctacaggaa
ttataacatt
catcagectt
aattttgcett
aatattttat
aaagaaactc
ctttectact
gttacagagt
ttttttcagg
tagggcccac
aagccatget
tgcttcattt
tcactctatt
tcccagactce
gccaccattc
tttcacactg
aaaaaaggat
cagcaaacta
ttgaacaatg
gggtggggag
atgggtgcag
acatgtatcc
gaactgcctg
agacttcagg

6U

acagagtgag
aattgtcttc
tcactgctta
ttettaagag
tttgattcct
ttttceccata
ttttattcca
atggacatga
gaatttcaga
agttcecattt
ttattttttce
ttaaaatgaa
tacaatttca
ccetgactece
tetggatatt
cttagcataa
tattgttgaa
gatggacaca
atgtacaaga
gaactgctgg
tccaaagcag
tacatacttg
gtgaacttat
ctcatttgat
taagagtaat
attatgatac
tgaagtgcag
ctetecaccte
cttetttatt
gtgatcctce
ggacataatc
aaccccagga
gtaaactggg
ccactttagg
catatttttg
atagcttggg
cttgctctat
ttctteccac
tcatttttgt
ctgggttcaa
cactgtgecet
atggctgtac
ggggaagaat
ggttacagga
acgcttacat
gaaataatct
tgcacattge
ttgctaggaa
gagataggtt
atttgtccaa
tctectgcecata
cagcctatce
ggcatttgtt
gccecaggcetg
aagcaatctt
ccccactgtt
ctataaagaa
tagttcatgt
acacaggaac
agaacacatg
caaggggagg
caaaccacca
cagagcttaa
agactgggtg
aaacttacaa
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actcecgtcete
tcattcagaa
ttcactcagt
aatccaacag
gcttgaagat
aacatttggt
ggcaactgat
cgactgtgge
catgttggta
ggtcatttgc
ccagaacggt
aaattcaatg
ttacceccaga
aagcceccetgg
ttgtataagt
tgttttcaag
taatatcagt
tgagtggttt
ttttgtgtag
atcacaggat
aggaaccatt
tccaacactt
aactcattat
ccttgcaaca
tcactgactt
tttttttttet
tggtatgatc
agcctcettga
ttttgtagag
catctcagcc
tcgettctag
tagctaccta
gagggggagyg
tgatatggca
gtttgcagca
ttatgaaggc
tgcccetgget
ctctgecetece
atttttagta
gtgatccacc
ggcccaactt
catccaggtt
gactttctag
ttcattactt
tttctattea
ccttggaggt
tcaacecctgg
aagtcaactt
aatcagcatg
aagatgttac
tgctggtgtg
cctecatcttg
tttgttgggce
gagtgcagtg
cctgettecag
ttttttgtat
ctgectggaca
cectttgecagg
agaaaaccaa
gacacaggga
gagagcatta
tagcacatgt
agtatattaa
gaaagaggtt
tecgtggtgga

78000
78060
78120
78180
78240
78300
78360
78420
78480
78540
78600
78660
78720
78780
78840
78200
78960
79020
79080
79140
79200
79260
79320
79380
79440
79500
79560
79620
79680
79740
79800
79860
79920
79980
80040
80100
80160
80220
80280
80340
80400
80460
80520
80580
80640
80700
80760
80820
80880
80940
81000
81060
81120
81180
81240
81300
81360
81420
81480
81540
81600
81660
81720
81780
81840
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cggtgaaggy
aggaactacc
ggctgaggca
gcecattgecac
aaataataat
gaaactggta
gaaaagatat
tttcttaatt
tatccaacaa
aatcggcata
tcecgaactcet
catgtataaa
gatcattgaa
ttgtatgtte
gaaatggcct
tggcgtacte
gagatgaaag
gtcctatgac
taacaagaat
aatggcaaac
aacaagttgt
aaaaaaaaaa
aatggcccct
attcaagatg
ttgceccagge
gtgttgggat
aggcaatatg
agggtcttge
accaccttcece
gcatgcacca
ttggccagge
gtgctgggtt
acttgtgaat
gcagatgata
tgcatatcat
agataaccta
tattgggaca
atggggagac
cccaagacaa
gagccttecct
ctaatgattt
tgctccatta
ggcctttgge
gccgageccy
cacagagcag
cgggcgagaa
ggcagttgcet
tgtaagaaac
tggtgggccc
cctgagttgyg
ggtccacagt
accacttcce
agcactgcce
gagaggagat
tgctgaagtt
agagaaggga
gaagtcaagg
ccttecatag
ttaaaaaggc
aagagagctg
tttacagcag
tgctgcageg
gactcagggce
atgaggtgca
accatcagag

gaagcaaggc
aaacacttat
ggagaatcat
tccagectgg
aataataata
tatgaagtta
ataaagattt
ggaaccttgc
ataagtatta
gtaaaatggt
gctaactatt
atggcaaaaa
agcatctgat
ctgataaatg
ttagggatge
ccaacccecca
aataaagtat
tctttagecec
attgaggtte
taataacttt
atttcataag
ccatcaggtce
gtgattcaat
agattgtggg
tggtctggag
tataggcatg
caacattaaa
tctgatgceccece
aggttcaagt
ccatgtctgg
tggtctcaaa
tataggcgca
tattcattat
aatgaaggct
ttcacctetg
aaaaaaatta
tgacgtctac
agcaagcctg
ccagaaaggg
gtgagagagt
agcagcactt
ggaatgtctg
tttacateccet
ccttttaaca
gggccgceagce
agctgagaag
gggcctagga
ttcagggaga
cctgaccttt
ggtggtagcet
ggctggggac
ctgagaaagt
ttaactgcag
gggcaagcte
attattcata
atcaaagctt
ttcaaagtca
ccecectaate
aaaccaggtg
tcagtggatt
cgcatccetea
ccagtgacca
tcecategee
gtgatcttga
ggatgggatg
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accttcttta
aaaaccacca
ttgaacccag
gtgacaagag
ataataattt
ccaatattta
ggtcacattg
ctgtggttat
aacaaacaaa
tacaaatatg
aaaataatag
taagaataga
catttaaaga
acaggtgtaa
acaaaatatt
ctggtttttg
ctctcaagac
agttgttttg
ttaattatgt
ttgcaaaagg
attgcacaga
tcacgggaac
tacctccatce
gggacacaaa
cttetgaget
agccactgtg
taacccacat
aggctggaag
gattctcacg
ctcattttte
ctectgacct
agccactacg
ttctctaact
gagagacatt
agtctgagat
aaatcaaatt
gaggaacctg
ccaccacgag
gcctetgece
ctgtgtgtcet
ggcactgttt
ctcattccta
gcagctacge
agtagcatgg
ggctgtgecat
gagcagtgat
cttaggteceg
agctggcctg
gtccccacce
cctacctetg
ttgcttctat
gggctgtcac
aaacagaagg
acctttacte
aatgtccaca
aaaaataacc
aactctgaaa
tataccctcce
ttatttcaaa
tatgcactet
tgcggtcetta
ggcaacccgt
agcaaaatgt
gccatttace
aaggagattt

caaggcggca
tcaggtgcect
gaggcagadg
caagactctg
ggtgaaattc
tgtctgtaac
tatttcacca
atatgcgttg
tacattctta
gctttgaagt
aagtttctta
aacctcagag
taaatgatca
ttttgttgte
gcagcaaaat
tgacatcaga
agactcaaag
cacatggagg
aaaaaaattc
aaactaatac
aacaaaatat
tcactcgcta
tggtctctee
gcctaaccat
caagcgatct
ctcagecetgg
ctaacaactt
gcagtagcat
cctcagtcte
tatttttagt
caagtgatgc
cctggeccaa
ctatgagatt
aagacagaga
tcttcateca
gctataatca
acagtgcttg
ccctagetece
tctgtegeca
ttatttctet
tgtctcagat
accgcagtgt
aggctecettg
gtcattccee
ceggtgetga
ctcaaaaatg
tagtetgttt
tcagctcace
tgagactgcc
agcctcttee
gaatgacata
ttcctecaggg
cgccgataca
agcecctgacc
agactccaaa
ttcccaaggt
gatgtgtgct
tgctgcectg
attttattta
ggtgaaccta
acaacctgac
ctectggget
aaatatgaaa
ttctttecatg
gtaccattca

FIG. 6V

ggagagggaa
gtaatcccag
ttgcagtgaa
tctcaaaaat
ttcaacagac
catctgecagt
caggccccectce
tttttttate
tttgtaggece
ctaacaggat
atctctctaa
agtaggtgga
ttcagcacag
atcaccattg
gtctcagtat
tgtgaaccac
atccttgaca
tactcactaa
aacatactta
tttgttgaaa
taaactccat
ccataagaac
cttgacaggt
ataatggggg
gteccgetttg
caattttttt
ttatttettt
gatattggct
ctgagtagct
agagatgggg
gcctgecteg
acacatatta
gtatttttta
acagtgagac
gagagatctg
cagtgectge
gcacacagca
accatcacta
aagctecctcet
tgctgttatc
cacaatcagc
tttccacaca
gccaggagga
gctagaggcet
accttetcecte
gaatgggacc
gccagaactg
aaggaaggaa
atgtagctcg
caccttccte
tgattgecctg
tcagcatcac
gtgtgacaca
ccacacccag
ggagtcttat
catatagcca
cttecececccea
tctecttttaa
aagttgagaa
aattggaaaa
ccagagcagg
gttttctacg
tgtetttttt
gccaaccaca
gaagggataa
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tgaatgcagg
ctacttggga
ccaagatcgt
aaaataaaat
ttggctaact
ttatacactt
ctaagattta
acatagtaga
agacagaaca
tgagtttaaa
gctecagacte
agaactggat
tgctttgaca
ttgttattta
tcttgttett
agcaaaggaa
gtagggctct
atgtttttga
aaagctacta
attcttataa
tattaacata
agcatgggga
ggggattaca
tttcgtcatg
gccteccaaa
taaaattgga
tttttgagac
caatgcaacc
gggattacag
tttcaccatg
gccteccaaa
tataccacag
tteccecatttt
tggttctgec
caacctcacc
ctcataggge
agaccttgat
aatgacttgt
ccataccaca
cacaagtgtt
ctgaggtccg
tcecttctgat
gcceggaggyg
caagagtcct
tccagggagg
tgcctgggaa
aaacttcagt
cctecteggga
gtgagtaacg
agatgteggt
tgtctatgcce
cacgacatcc
aaaagagatg
ccectatgetg
tcetgetecce
aatgtttagt
tagtagaatg
aattgaaatt
caactgtttg
agcaggcact
gaactcggtg
tacaggtttt

caggtgggga
accaactggg

ctgaaggggt

81900
81960
82020
82080
82140
82200
82260
82320
82380
82440
82500
82560
82620
82680
82740
82800
82860
82920
82980
83040
83100
83160
83220
83280
83340
83400
83460
83520
83580
83640
83700
83760
83820
83880
83940
84000
84060
84120
84180
84240
84300
84360
84420
84480
84540
84600
84660
84720
84780
84840
84900
84960
85020
85080
85140
85200
85260
85320
85380
85440
85500
85560
85620
85680
85740
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tccecageccea
ggtgagatca
gtttacacaa
cagttatata
ctgtgtgttt
aaaaacggag
tgaagtttgce
gcactttggg
aacacggtga
gcgectetag
cggagettge
ctgegtcetca
gtagtcagaa
gcagtaaaga
atctccatca
tgctcagaga
attggaacaa
aactaatgag
acattcttecce
gttgtttgaa
taggcatacyg
ccagatgcectyg
gacacgattt
ggattcaggy
gccactatcc
tccaggacca
agacttccaa
gaaatgatgt
acatactgaa
atatataata
ctaaaattte
cataaaatta
tttagatttg
ctaaaatatce
acttgtgcag
aagtcagtge
cctgtaggaa
atttttgtag
ttacatctac
ctgttgtgga
atgcaagctyg
gcagattgcet
ctacaaaaaa
agaaggctga
ttgtgeccact
aacaagtgca
ctgccatcett
ctttactaac
ttaaaaatta
agctaatgaa
aaaagagggt
atatttaaag
ctcggaactg
gtgtgtgtgt
tcattgtaaa
gaggccgagg
tgaaactcta
ccaactacte
tgagccgaga
aaataaataa
aaagtcctte
tatgcatgte
tgtaatccca
cagectgatce
tggtgtgcac

gggcccttece
tattaaccca
acttgtgagg
catatttgcet
ggaagataac
aactactggg
ataagattga
agaccgaggt
aacccegtcet
tccecagetec
agtgagccga
aaaaaaaaaa
agaatcacat
catcctaaat
caatgtgacc
ggtttcacat
actttatcat
gcaagaagta
tacatttaag
acatgaccat
aggcactgct
agtcattatg
ctatcgttgt
atgctgaaac
aatctgtctce
cgtttctaag
ttggatttge
cttcagtectg
ttaccaaaga
cacaatacag
taaaacacct
ccttcaggcet
ggtcccatgce
tgaagtctga
gtaaaagtgt
aacatgataa
tttatcttac
ctctgctaac
aaagtagaat
aagacttttt
ggcatggtgg
tgagcccagg
tacaaaaatt
ggtgagaagg
gcactccaga
cacacacatt
tgggtagtgg
tgcagatttg
aaatgaatga
agaaaagaga
atgtattcac
atgtagcgea
ctatgctagg
gtgtgtgttt
atattttaca
tgggcggatc
ctactaaaaa
gggaggctga
tctcaccatt
ataataaata
ataattctac
cataatctat
gcactttggg
aacatggtga
ctgtaatcce
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cttttgagga
taaaaggact
tcacgtttgt
taattttcta
atctecaaggce
atgtggaagc
attttgggge
gggctgatca
ctactaaaaa
ttggtaggcet
gatcgcgcca
aaaaaaaaaa
cctttataat
gatggaaaag
ctgcacagtc
ctgeccaaggce
tgacttatge
actgagctat
gccctgtcca
ttcaaactat
gggtgatgaa
atgccagatt
gaacaaaggt
agcagccata
ccacacacat
catattattt
agaatgtgca
atgaaaaaaa
tttaaaaata
ttgagcatcce
gacttcttgt
acctgtatag
ccacgatatc
aacatgtctg
gtaggggaaa
caattatcca
agatctgctc
aatagtgaaa
attatgcagt
ttatatgctt
ctecatgecetg
agttcaagac
agctgggtgt
tcacctgagg
ccgggcaaga
tgcatatgca
gactgaaagg
tttttcatgt
tggecatcecce
acaaggccte
acagaaaccc
ccecacgctgg
taacatatac
tcagcgaaat
gctggtgegg
acctgaggtce
tacaaaaatt
agcaggagaa
gcactccage
aaataaataa
ttcccaaaga
gtatttttaa
aggccgaggce
aaccegtete
agctactcag

FIG.

acagaaagat
accgtattge
tgectetggt
aaaagagaaa
atgacatcca
tgcgaaagaa
cgggcgeggt
cgaggtcagyg
cacaaaaaaa
gaggcaggag
ctgcactcca
aaaaaaaaga
tcggtattte
gcaatggtgt
tctetgegtg
cactcattct
tgggtcacgg
caccaaaaag
cattttgcca
gattttgaaa
cgcaaacttg
tcagtgagaa
gaatagatag
cagctaacag
cttectetete
ccetgecace
taacatttce
ttcaaattca
ataacaaata
ctcatctgaa
gatgggtcac
agtgtatatg
tcattatgta
gtecctgagea
aggaactcat
catggatacc
actgaagtgt
attctgtcaa
tcttaaaaaa
catgatctta
taatcctage
cagcctggece
ggtggcacat
ccagaaggtce
gtgagaccct
cagaagctgt
catggtgaaa
ttaggatgag
tgtgacaggt
aactgaaata
taggcacagt
aagtggaact
gtgtgtgtgt
ttttttectg
tggctcacge
aggagttcaa
agctgggegt
tggcttgaac
ctgggcaata
taaataaaac
tagccacgtt
aaaatcaggc
gagcagatca
tactaaaagt
gaggctgagg

Q0

cactactgtg
gctcecttge
tgaccagacg
caatgagtta
tagagaacag
tcaggggaaa
ggctcactcece
agatcgagac
ttagccagge
aatggtgtga
gcectgggega
ttgaattttg
tggatggtga
ctgtgagttt
ccccectttag
gaaagggaga
atgtcctatg
ctgtttgcaa
cattttaaag
tgaagttcca
attcacttgt
aaagcacata
atggcccatt
atttctatge
tgetttteet
atctaaccaa
aaatggatgg
acaatgacac
aaagcaataa
aacccaaaat
aaaaattact
aaacatcaat
tatgcaaata
ttttgtgtaa
acatgtactg
ctttgaccaa
gcaaatatat
taagggaatg
gacatagtat
ttggtgcaac
actttgggag
aacataacga
gtttgtagtc
gaggctgcag
gtctcaaaag
gaagaccata
ttgatgactt
cttaaattgc
gcecececgagece
atgaatctat
ggctattcat
ctcataacaa
gtgtgtgtgt
aatatgaaag
ctgtaatcce
gaccagcttg
ggtggtggge
ccaggaggtg
gggcaagact
attttacaaa
tatggtatta
caggcgcagt
caaggtaagg
acaaaaatta
caggagaatc
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gtggggggag
ttttgactga

ccegeatatg
gttgtgtatg
ctgataagtt
catccteaac
tgtaatccca
catcctgget
gtggtggegg
acccgggagyg
cagggcgaga
gatgtcttgg
aatgaagaaa
ctttacccac
ggacattacc
aataatgtgt
aaccaaggac
agttatctga
tttctttata
tgaaatccct
attggctect
gagaatattg
tcagccagge
aaaaaaatat
caacattcta
actctaggcc
tggcaataaa
ccattattte
taagacaata
ccaaaatttt
aagaatgttg
gaatttecatg
ttccaaaatc
agaatactca
ctgggaatgt
tactagttcc
aggtaaaagt
gtgaaataaa
atataaatct
aagaacacaa
gtggaggcag
aatcctgtcet
ccagetactce
tgagctgata
acaaataaaa
cactgaacca
taaggtttta
tactataatt
tgctgattaa
caagaataaa
tgctacagga
ccactaacta
gtgtgtgtgt
tcacacatge
agcactttgg
accaacatgg
acctgtaatc
taggttgcag
gtctcaaaat
acagaaatct
tagatttett
ggctcacacc
agttcgacac

gcecggecatgg
gcttgaaccc

85800
85860
85920
85980
86040
86100
86160
86220
86280
86340
86400
86460
86520
86580
86640
86700
86760
86820
86880
86940
87000
87060
87120
87180
87240
87300
87360
87420
87480
87540
87600
87660
87720
87780
87840
87900
87960
88020
88080
88140
88200
88260
88320
88380
88440
88500
88560
88620
88680
88740
88800
88860
88920
88980
89040
89100
89160
89220
89280
89340
89400
89460
89520
89580
89640
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gggaggcgga
gcaagactct
tttteccacta
tecttttaaat
atcetttatt
gtgcagtgge
tgcctecaacc
tatgttttta
ctcaagtgat
attagectttt
gcatgtgaat
ttgattggag
tttcceceac
taaagtaagg
ttttccacca
tgggcagtgg
attggagcct
ctccaatgtyg
cctctatate
tgtcacccag
gttcaagtga
aggcctggcet
atctcaaact
caggtgtgag
tatttgecctt
aataattcta
aaatccccaa
ttaagatgga
ccgcaaccte
gattacaggc
ctcecatgttg
agtgctggga
aggttggtga
tcctgagetg
ggccaaacte
ctctgetcta
gcttgatcat
actttccaag
attatgttat
cctatggtte
ccteegecte
ggcatgtgce
ttggctaggc
gtgctaggat
actttcagag
atttgctgtyg
agaggcaaga
atcttttetyg
ttccecacte
gccageccage
ggagggaact
acaaaaatag
aactgtgttt
agtaactcac
ctggaagttt
tatcttacca
ggactcacgce
aggagttcga
attagccagyg
gaatcacttyg
agcctggtga
ttttetgete
ctaagtccat
aatttgattt
ggtttecette

ggttgcegtg
gtctcaaaaa
agcagtgacg
agctccatag
ttttatatat
gcaatctcag
tcctgagtag
gtagagatgg
ccacctgect
taatctcett
ctgtgcacat
gtgacatata
ttttacaaaa
ggctgaacta
tgagacccag
ggccaagcaa
ggggacattt
gctcagttag
agtgtctttc
gccagagtge
ttectectgee
aacttttgta
cctgaccteg
ccactgtgcee
gtgacacagg
ttagctaatt
tttgaaaatt
gtttegetet
cgecteccag
atgcaccacc
gtaaggctgg
ttatatgcgt
acatgtgaaa
gtcccattte
agtctegtet
caaaaatgga
taaaatggtc
gactgcecett
catccttatce
aagctgettt
caggttcaaa
accacatcag
tggtcttgaa
tacaggtttg
gcteegtgac
ctttaatgta
gatgcttgaa
cagggactct
agcctttcetce
agcacttgat
tcagtgtttg
ttttcatgag
gcatatgtat
aaaaaaggtg
ctaggattaa
ttcecacttat
ctgtaatccece
aaccagectg
cgtggtgcca
aacccaggag
caagagcaaa
acgattaaga
ttttgtaatt
tcttaccgtg
agaagggata
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agctgagatce
aaaaaaaaaa
cagatatctt
tattccatta
gttttttgag
ctcactgcaa
ctgggactac
ggtttcgeca
cggctgggat
ccagatgttt
gagtacttcc
ttctttaaat
gaggcaatag
agcttcacac
attcacatgce
agggccctgy
gtgaaaccac
ggcttctgga
aaactttgtt
agaggtgtga
ttagcctecece
tttttagtgg
agtgatccac
cggcccaaat
tatacacatg
gcaatgtatt
ctgtagtaaa
tgttgccegg
gttcaagcaa
acacccggcet
tettgaacte
gagccaccgc
aagatgaccyg
ccctgeteac
ctcactttag
tgcgagcaca
attttttttt
aaatttttaa
ttactctttt
tttttttttt
ctattctect
ttaacttttg
ctectggect
agccaccatg
attttccace
tacagcactg
tgaggactaa
cataatgaat
tttetgeecet
ggagttcatc
cttagttcat
aatgattgag
gtattgctac
aacatctttt
ttgcttcage
ttgaattaat
agcactttgg
gccaacatgg
catgccectgtt
gcagaggttg
actctgtcetce
caggaatata
attaccaata
tacactacag
gaaaaatgtt

tcaccactgt
aaatggggtc
tccatataag
tattgctatg
acggagtctc
cctetgectg
aggcatgcac
tgttagctag
tacaggggtg
ggttttataa
acagatgagc
cctcattaca
agtatcacaa
ccaggteccag
agcaggggag
agccaatgta
agcccagaga
gttctcatct
ttttgttgtt
tettgggtca
aagtagctgg
agacgggatt
cggectegge
tttggattac
tataaaacta
gtaaattttt
tcctggtaaa
gctggagtgce
ttctectgee
aattttgtat
ccaacctcag
gcetggeccet
tccaaattcce
tcagccagtt
cctececatgg
atataatacc
ccccacacat
atattcttgt
tttctatgtt
tttttttgac
gcctcagecet
tacttttagt
caggtgatct
cccagccagt
ttctagatta
gagagactgt
tttcacaagt
ctttggataa
atcacagaat
cgaagctgtg
tctcaagttt
aacttctgaa
tttectctaag
cctecatget
aggaaaactg
gtgcactttt
gaagctgagg
cgaaaccaca
atcccageta
cagggagttg
aaaacaaaaa
ggcaaaagct
acgtaattca
aactagataa
ttattttcte

FIG. 6X

actcecagecet
aggattttge
tagacctagg
tcataattaa
actctgtege
ccagattcaa
catcatgceccece
gctggtcectceca
agccaccatg
gactgcaatc
tcctagaagt
accctatgaa
tagcttcata
ctgagcccaa
acagaaggat
ccatgecaggg
cttcacagtc
ataacagaac
tttgagacag
ttgcaacctt
gattacaggt
tcaccatgtt
ctcctgaagt
atgactctca
aaacagaagt
cccttacata
gactatcttt
aatggtgtga
ttagcctceccece
ttttagtgga
gtgatctgee
aagactatct
tcattctgat
cagtcacact
ctceccttett
cttcacgttg
atttaaggag
cattecttttt
gttaattagt
accatctttg
ccecgagceage
agagatgggg
gcecegecctg
tcaagctgtt
gcattttcac
tcaatgactt
cggtattaga
ggagggtcct
tgtagcctet
ctttgccagt
cttgccaaga
attcaatatt
ctggaaagat
tctetttace
caaagatacc
aaaaaacctg
agggcagatc
tctctactaa
cttgggagge
agattgtgec
ctgaaacaaa
aagcaacaca
gaaaatggaa
aaaattaaag
aaattaaata
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gggcgacaga
aacttgtttt
tatacttcat
aaataaatca
ccagggtgga
gtgattctcce
agctaatttt
aactcctgac
cctgecectt
aaccatccat
agaatacagc
ataggtgtta
acttcacctg
aacacgtatt
tcagcagcag
aggcactggyg
tggtgetgtt
cataacgctt
agtctcacte
cacctectgg
gtgtgccacc
agccaggctg
tctaggatta
gtaagaccaa
gtcataaaat
atttaaaaaa
tttttttttt
tcteggcetcea
aagtagctgg
gacagggttt
tgccteccaa
ttatctcect
tcaagttect
ccacggccca
tgggcgaaag
gacttgtata
agccttgtcea
ggaagcacct
ttaactctag
ctcattgcaa
tgggattatg
tttcaccatg
gccteccaaa
ttctaacatce
tgtgctatece
acagatgcta
ttatttgtta
ctgtacaacc
gtettgacaa
actttgaaaa
tttggaaaca
ttggggaaaa
gattgatact
atttgaaatt
atgcttattg
cagggcacag
acctaaggtce
aaatacaaaa
tgaggcagga
actgcactce
aataaaccta
ctcaagtaat
gcatatttta
tgtacttaaa
gaagttactg

89700
89760
89820
89880
89940
90000
20060
90120
901890
90240
90300
90360
90420
90480
90540
90600
20660
90720
90780
90840
909500
20960
91020
21080
91140
91200
91260
91320
91380
91440
91500
91560
91620
91680
91740
91800
91860
91920
91980
92040
92100
92160
92220
92280
92340
92400
92460
92520
92580
92640
92700
92760
92820
92880
92940
93000
93060
93120
93180
93240
93300
93360
93420
93480
93540
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caataaacaa
attatcaaaa
gtattaggat
tctectetee
agtgcagtgg
ctgcttcage
ttgtattttt
cctecaggtga
atgcccggec
cactgtagtg
gtaattatct
catactctcc
cagcatccte
ctgcttccaa
gtecttecectg
gcagaaaatt
tgacagtttg
ttcccagtaa
ccgtcaccca
atggtgtgtt
aagagcacaa
gaaacagtgc
gtaccataga
tgtatttttt
tgtctgatte
tatatatata
tgaggatgga
gtttctgtac
tcattttcaa
tgatttctece
tatcatctat
agagcaggaa
ttccagcetge
taaagaaagc
tcaataatac
atttttattg
tcctttagta
ttctacttgt
tagtactagce
ttctttettt
tttcttettt
tctetettte
ctttecttte
ttcttetttt
tttctctete
acacccccat
ggagtctcge
tccacctece
gtgecctgeca
ttggectgga
gtgctgggat
atcaattctc
atggcagctce
aacaggcatt
tatttgaagg
tgtccatatce
actccaaaat
gtgctaatgt
tgaaaaggat
aacctgatag
atcacttagg
ggaaaaggct
ggctgcecttga
aaggacttct
tgctgettet

ttctgtgttg
caacatatat
tcagactttt
taatttccceca
tgcgatcteg
cttgagagta
agtggagaca
tctgeccacce
taaaaattaa
gaccctcatt
tttttgttte
aacagaactt
gatcctgctce
ccatcatttt
ttcgtatatt
ttttgagact
gacataattt
tacttttaag
gccacaacca
ttgatatgga
atcattttac
taccaagagc
tcagattgcc
aaaaaaaatg
acccacgtcg
tatatatata
cttgtgacta
acgccecctctg
tctgaattct
cttettetet
aatacagtta
attccaatga
aggtcacaag
gtcttacagg
acagctccat
ttttatttta
ataaagaaaa
ctgagggtat
aattctttet
cctttettte
ttetttettt
tttttettte
tttetttett
tctttettte
tectceccectt
ggacataaaa
tctgtcaccece
gggttcaaga
ccatgcccag
tggtctccaa
tacaggcgta
cecectgececeg
catcaggcat
aggttttatt
ccattgatcc
tgagcatatt
tcatttactg
gctgggggca
tggtecctgga
tacggggagt
ggtaggctga
ctaacttgat
gatcttettg
cagcagccat
gcattagagt
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cagattaacc
gcatagtata
tttttaactt
atatgtatat
gctcactgea
gctgggacta
ggctttecacce
tcagecctcece
attaacattec
gcatttcctt
catttgctta
taaaactcct
cacagggcct
ggaaattcte
tgtgatgtct
atgttttatyg
cccettagaa
aagtcttaag
aagctttttg
acttagaaaa
aaaatgaaca
cactacctgce
tgtttttgaa
tactcttttg
ctgcatgtgg
tatatatata
tttcecattet
ttgaacagat
tccttecagtt
tttttaaaat
tacccaaact
gceccctaaag
tcttceatte
acgttgttga
gaaatctgtg
attttttggt
ggaggggaaa
gacttcaata
ttetttettt
tttcctttet
ctttettttt
ttectttett
tectttttett
tetttctete
tetttetttt
atggcccaaa
aggctggagt
gattctcctg
ctaatttttg
ttectgacct
agccactgeg
cctecgetga
tcecaatteac
agtcatgttg
tttgaacacg
cagctaccat
ggagttttaa
gctgtatttt
gtcttcatga
ggtgggggtg
agtagctgct
cccagagtat
atttcacgtt
gtctgtagee
gatggtcaat

FIG.

aattattttt
taaaacataa
ttgcttcaca
ttttaaaaac
agctctgtet
taggcacatg
atgttggcca
aaagtgctgg
atattattca
tecttgacatc
gctttctagg
ctecgtaccac
ggattcatet
ttcecettett
tctagaaact
aaatgtcttt
tgttacaggce
ttattctgtce
catctcctet
acgttgtttt
aacattttgt
tcctegtgag
tttttataga
ctectggtet
tggcaattca
tatatataaa
ggggatacta
gtagttctgt
tggtgaaaat
ttatttttta
ttctaagacc
acacacaaag
aaacactcca
aaataatttc
tttccateceg
ggtatagaga
gaaagcattt
gttaaatcac
ctttetttet
ttetttectt
ctttcttcett
tetttettte
tctttettet
tctetttect
ttcttttttt
ggtgttttgt
gcaacggcac
cctcagecte
tatttttagt
taagtgatcce
cccagccagce
aaaggtacaa
ccagccactt
tatttgtaac
tgtagagaag
ggaaactacg
gtgcecttte
ccagcatgag
aaggaatgag
gcagggcaat
gcaacaggag
gtggttcegt
gagtctgtgg
tgccttgtgg
ctctectaac

6Y

ctectecatag
tattgacttc
atgcaatgta
taattttgtt
cctgggttea
ccaccacacc
ggctggtete
gattacaggce
acaactgtgt
tttttgtttt
ttectatege
ttgggctact
ccaagccege
ctcegttececa
tcctgagaaa
attttacctt
atttctecett
ttgatccttt
ctatccccat
tactgaagta
gtaactaata
aactgctatt
aatgaaatca
ctttcattca
ttcattcttg
attgatgtat
gagatagggc
tggacggcat
tgctggaatt
acacaacatc
aaacagacag
gtgaatgtgg
tgetttteat
atcccagaca
actgacagga
agtaaaacta
gggctttget
cctgacacca
ttectttettt
tctttettte
tttectttett
ttteetttet
ttttctttet
tctttetttt
cgaagatgat
tttgttttgt
gatctcgget
cctagtaget
agagatgcgg
gcecegectea
ccagaagttt
aatgaacatt
attctcacag
cagatgtggce
catggctgte
aaggaaggaa
ttccacagag
ctceccatect
gtggaacatg
gttcaccaca
gaagagctca
ccttettttt
cgattgcaat
aaaactgggt
tggtagaaat
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tgtttttaaa
ctatcatagg
ctttccecct
tttgaactgg
agtgattcte
cggctaattt
gaactcctga
gtgagccacc
aaatattgtt
ccggtageta
tatttgtcac
gacttcttgg
agctctacag
tgggtcctct
ggatgcacag
ctcagttgat
ttttgtttag
tatctcceccea
aaatttcact
taacatacag
cctagattaa
gtaatttcceca
ttgtaaaatg
ccattaattt
ttcatatata
ccaatgttaa
tgtcataaat
aagacatttt
aattctttcg
aagtttcctt
tceectgecee
aagatcatag
ttectgttitgt
ccgggtttet
atacaaagta
tcagtcagat
ggatgctggt
ctgcagtaac
ctttetttet
tttettttte
tctcectttcete
ttetttettt
ttttetttet
tctttecttec
acaaagaaaa
tttttgagat
cactgcaacc
gggattacag
tttcaccatg
gccteccaaa
tttactgaag
ttgttttgag
aggtgagggg
ctcggcecagcet
cttcactgac
aaatatattt
ccccagagta
ctgagggtcce
tgtagcecccea
gtggtggagyg
tggcagtcct
cttttcectet
caacttatta
gaaagcacce
gatttctectg

93600
93660
93720
93780
93840
93900
93960
94020
94080
94140
94200
94260
94320
24380
94440
94500
94560
94620
94680
94740
24800
94860
94920
94980
95040
95100
95160
95220
95280
95340
95400
95460
95520
95580
95640
95700
95760
95820
95880
95940
96000
96060
96120
96180
96240
96300
96360
96420
96480
96540
96600
96660
26720
96780
96840
96900
96960
97020
97080
97140
97200
97260
97320
97380
97440
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atctgtttca
cagatgaggc
ataatatgag
ctgtectgtag
gtgaggctga
gggggatgtg
tctcecatatt
aagacaatgce
tctgacatte
tgagatggag
tcacaacctc
gattacaggc
ctccatgttg
tcccaaagtg
agcatgtgga
tcettettgt
tgatacaaac
aaaatgaaaa
ggttaaattt
acgaaactca
gaggcaggag
tccatctcecta
ataaaaccta
tttctggggg
acgcagtatc
caggaaaagc
aacaaggagt
cttgtgette
gtgttgggta
agtgcccaaa
gtgggggceac
taatgacctt
ggtgctcaat
tgttttagct
gcgcatccag
gtctggaggg
ggttcaatgce
agggcctgca
gatctgctcet
tcccacacte
tctececteate
aggcacctgce
aatgcecggece
getggetgge
caatgaatga
ttcttetgga
ttctcactgt
cccttgggac
cacctacaat
catagctgat
gcacatttgg
tttttttttt
gcagtggcge
cctecagecte
tatttttagt
cagttgatct
accecggecetg
gggaagtggg
cacccacctg
ttggaactte
accagggaga
tgaagcccca
tgatttattt
cctctataaa
ggcataaagg

cccagaccat
atggttgaag
tcttcaacat
ggacgctcct
ttcectttgat
tctttecceca
ctgtgtgtag
tgtgtcatga
tccaatttac
ttttecgetet
tgcetceecgg
acctgccacc
gtcaggctgg
ctgggattac
cccecagggcea
atgttttttt
acataaatgg
acaagtttca
attgtccact
gagctagtgt
gatcacttga
aaattaaaaa
agatttecctg
atttttcage
acaggcatgg
aaatcaagga
tgacccctaa
agctaccttt
gaaggaagtg
gttcttgeat
tgaaatctct
gcecatatgec
ttctgettec
tetgaacttt
agtagtgcgg
ggcaccatge
ttcagcctca
tcaggcgagg
gagctcccea
ctgtcectectce
cteggtttet
ttetecttetg
aatctctctt
tgagccctec
aaattcctca
cacacaacgt
gatgcaggac
tgacaagttg
gtcaatggac
ccetteeegt
cacagatggg
tttttttttt
gatctcaget
cagagtagct
agagataggg
gcccatctca
ttccaggtgt
actctccgag
atcaaatcag
acatcaacca
gggtgtgtcet
actgcaaaat
ccctacctta
acgaactgaa
gtectttccecca
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ccacgtctaa
tctgcetttag
tttgatcage
cttttctctg
agtagggtat
gcatgctaat
aacccteggt
acctggatgt
tgcaaatttg
tgttgcccaa
gttcaagcag
acgceccgget
tctcgaactce
aggcgtgagc
ccagtgaaac
ctettttggg
atcaaaaaat
atgaatttag
tacatgcccea
gtggtggceac
gcccaggagt
tcagaacaat
gaagtaagtg
acaagtctaa
cagtaggtcc
ccagatgctg
gtagtcttct
tgtttgaaga
gtatctcaat
gactttagga
tttgtatatt
tgaagctcag
tcettctcecaa
ccatgecctece
cceccgecetgce
ctecctcaggg
ggttctcgaa
ctcecgtctea
gggcgceccect
tcetgtacte
tectettett
aagctgcetg
cctetegtcea
tcectgttect
tcegecteat
tggaccttgg
ggcccecagtg
atgggtggceg
agaaaaattc
gcttgacttt
aagtccacac
tttttaagac
cactgcaacc
gggattacag
tttcaccatg
gcctcececaaa
taaaacccag
teectggtgte
gcccatccag
aatceccttea
gatttcaact
aagtctgtea
ttgagagttt
attagcagtt
tggacaacag

FIG.

tgtggtgaga
aagcttatca
aaggggatca
acactctect
ggtccaggece
tagacgtgtt
tgacatctga
gctggecaca
gcacacttta
gctggagtge
ttctectgee
aattttgtat
ccgaccteag
cactgtgecct
actgggaatg
tgtgtgtgtg
atgttcatct
atttectagce
tgtttetgac
atgcctgtaa
tcaaatccaa
ctcatgtaaa
ggaagcctct
atctcacaaa
aaaggctgga
agatttccce
gcttettggt
actttgtgtt
gccecaccatg
agcatggcett
tcteatattt
cttgetgete
gctettette
tgectecetect
tetecgeagg
tgecettttge
ctgtcactca
tectceactgt
cctcecaccgec
cctgacacag
cttecactgac
cttctatcac
ctecacctggt
caggctctge
cagaggactc
accttcactt
cagagtcaat
actcccaaaa
ctttecegeeca
aatcattcag
acatcctcca
agaggctcac
tcegectceece
gtgtgcacca
ttggeccagge
gtgctgggat
agaggtcacc
ttccectgta
gagagtactc
gggcageacc

agggcaggga
aggtctctaa

acagtcaaac
tttecttcaa
caatagcatc

62

gtcttgtect
gctatagggt
tccagatctg
ttcacctage
agtttgagca
ccatcagagt
ctttggcaca
ctetacgtet
gtecttttttt
aatggcgcga
tcagcctect
ttttagtaga
gtgatcecgece
ggcctagtet
gcctggcaca
tgtgtgtttc
agaaaactgg
attttactec
ccaagctaag
tcceagttac
catgggcaac
tatgggaagt
aatcctacct
gcaccttcaa
ttcaggggcc
ttgagttcca
aaatggttge
ctgggtactc
ggtgtatttg
tgttgaaatg
gcecctgaatg
ttcctcagee
ctegtetetg
gactctecte
ctcttecatg
ctectgetece
gcecttette
ctgtggactce
tcceetgecea
ggtgctgcac
atccgecteat
tccaggcectcee
cctgaaaatg
ttecectgttece
cacaggggca
tctetgtgga
gagcgactge
ctgaaagatt
aggtgcacag
ctatgtgggt
ggctectgcet
tetgttgecece
aggttcaagce
ccacgectgg
tggtctcaaa
ggacaggtgt
atcttgagag
aaggaggaga
ctgttgatta
tgaactagcet
tgctaaaaga
aaatgtacac
aggaatgccc
tctggaatca
cttaaagcaa
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ctggtgggte
cattgattcc
taggcttett
aggagcaaat
gcacgacact
tacagatctc
ttactttcaa
aagaggcagg
tttttttttt
tcttggctcea
gagtagctgg
gacagggttt
tgecctcecagece
tctttaaaaa
gagactgcat
ttttatttct
acgtcatcca
taaccctaag
gggctggaaa
ttgggaggct
gtagcgagac
cttagcattg
ggatagtgcect
aaactgggcet
atgtaaataa
catttgggag
tcagctacat
tcttggceccee
gtataaccag
atcctccagg
gctttgetgg
agcttccgea
cteccettgtt
ttggtgttga
gtctcctaca
agctcecttet
cttceccecagtg
tcecatactca
ccectgtgece
tgccaccccea
tcecgggeget
actgttttce
ccacagcctg
ttggatttce
cagtctggcece
agtctcceat
ttecatgagtg
ccaaactgaa
ggcactgcta
tttctccaaa
gttccaggtt
aggctagagt
gattttcatg
ctaatttttg
ctecccaacct
gagccactgce
cgtctgaggt
acttacatgt
atttaaggac
ttgtttggat
ttetgggceccece
ccatgatttce
aaaactccag
aaataattca
ctctgettat

97500
97560
97620
97680
97740
27800
97860
97920
97980
98040
98100
98160
98220
98280
98340
98400
98460
98520
98580
98640
28700
98760
98820
©8880
98940
99000
99060
99120
99180
59240
99300
99360
99420
99480
99540
99600
99660
99720
99780
99840
99900
99960
100020
100080
100140
100200
100260
100320
100380
100440
100500
100560
100620
100680
100740
100800
100860
100920
100980
101040
101100
101160
101220
101280
101340
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attgtcettg
tctggggatg
cacctgcagg
ctctgeetgg
atgtccactt
atctetgttt
cttgetttge
ctggcaccag
cctecgggga
ccatcatgece
tccagacage
gctetgeacc
cactataata
tcaaatcaat
agaagaatag
actgcagggc
caggtaagtc
tcttttatat
ttttttttet
atttccattt
gatttgagag
tgagccagga
gacaataaca
cggctgetcet
ttattetgtt
tgggccccat
acttecctgtt
tctagagcett
ttaaaactaa
tgtgggtttt
atcatggatc
acttcctgag
tttatagaaa
‘gaaccaccca
ccacactgge
aagcacttcc
ttgtttgttt
atctcageccce
cgagtagctg
gagacggggt
tgecettggec
acgttttata
gtgtgatttt
gtggaacaat
cagecttetg
ttcttettag
actgatcecte
cagtccagtt
cgtgaatceca
aaccccctac
catgtgtcte
atgggttttc
ctgagatgtt
agctttgtea
tctgatttcet
acaggtaagg
atattgttge
tgaacaaaac
agccttaage
aacctgtgaa
ctatagagca
ttagattttt
gccaaggctg
aaccccgtcet
ccagectgcett

gtattgagat
ggcatctgga
tgactgccat
gattgaacat
ctgcccecaaa
cctagecaca
taatgagatg
aaagaacaag
gggaagaggg
tatgtaatga
tgaaaacgtg
cttcceccac
aataggtcaa
cgaacctgag
gtaatcactt
ccaatccagg
aggaggcgec
agcctctgat
tatgttcecct
cagctgggca
cgaggcattt
gttcaaggtce
aatgctaact
attgagaata
attcatataa
gtaatagaag
tttctgcaaa
cgctgtcceaa
acttcatttc
tcttgagaca
actgtagecct
tagctaggac
cgggttttca
ccteggecte
tacatttcag
atcatcacgg
gttttgagac
actgtaatct
ggactacagg
ttcaccatgt
tcccaaaatg
cttggggaga
cctetttttt
taaagctcac
agtaactgga
agatggggte
ctacctcage
taattattct
cctttagggg
aacacacaca
ccatctttca
agcaaggagce
attcacataa
ggttttgtcce
ttatattcca
cactgctcca
taaacatttt
acagggcaag
cgagtcaaga
tatgagaaca
ttatgttgte
ttttttttta
gtggatcact
ctactaaaaa
gggaggctga
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caaacctcea
atggttgcac
gtgggcaggt
gcaagtcaga
agtgagatag
gttectecaag
actaatggct
gcaagattgg
gcggaaggtt
cgcttecata
gaggttcctg
acctggccct
cataagtaaa
gagaaggadgg
aaagatttac
acaggcagag
tcgatgtaga
cttgttttag
gtcatgtctt
gctttcececea
aaaatgctga
agcctgggea
ctgtgtgagg
actgaatatt
atctggcage
aggttgacag
agaatccatc
tatgtcagcc
ctcagtcaca
aggtcttact
caacctecctg
tgcaagtgtg
acatgttgec
ccaaagtgtt
gtggctattg
aaagttctat
ggagtcttgc
ctgccteceg
tgtgcatcge
tggccaggat
ctgggattac
agtggtttec
tagagactgg
tgctgectta
actacaggcg
ttgctatgtt
ctttcaaagt
ttatacaata
tacctgaagg
tttgtaggtg
aaacattett
agagataatg
ctcatgacaa
aaggtttget
ttgttttatt
gttttaagtt
cagtgaaagt
cttatttteca
gctgagccecca
gatacgtgtt
tgtctaacac
atacaaagat
tgaagtcagg
tacaaaaatc
agcagggagyg

ttcagagctt
tcaactctca
tacccaccct
ggttctgaac
tgggagectt
ccectaggaac
ggggaccccet
agagttagaa
gagttgatca
aaaccctcaa
gaacgtggtg
atgcatcttt
atgttttcet
tgggaacgcce
cteccattttt
aactggcget
aacgtgttecc
gttgcaatat
gtttcagttc
catgcatggt
tggatgtgag
atacagtgag
gtgttgtcac
attattatta
atagttttgt
atctcagcag
ccattctcag
actagccata
ctggccatat
ctgtatccca
ggctcaagag
tgccaccatg
caagctggte
gggatgacag
agccactagt
ggcacactgce
tcectgttgeca
ggttcaagca
cacgecctgge
ggtgttggte
aggcgtgage
taactacact
gtecttgectet
acctactggg
ggtgccacca
gtccagactt
gctgggatta
tttcattaat
ctcecettte
taggtttgat
tatccctate
tgtgtggcce
aggcaatggy
tagttacagt
ctttteccaa
ttctcacttt
ttaataatta
actgactcaa
ttccatagat
gatacaaacc
catgggaaaa
atggctaggc
agtttgagac
agccaggcgt
attgcttgaa

FIG. 6A2

tactggtectg
gctagatgtg
ggcaggtcct
caaccactcc
ccagtgatcc
ggccagacca
aagtagcttc
tttecagtetce
gcaataggca
aggactgggt
ccectgaaaa
cccatetgtt
gagctcetgta
tgatttgtag
attcectgage
tactgtgcecte
tctgecactcce
cttectetett
tttttcttct
gatcecttgge
gctgaggatg
accctatctc
tgggtgatga
atatattaat
cagaaaggaa
tcacttgaag
cagtgcececag
tgtggctatt
ttcatgtatt
ggctggagtyg
atcctectge
cccagecaaat
ttgaactecct
gtatgagcca
tgttggacaa
tggagactaa
ggctggagtt
attcecectge
taattttttg
tcectgaccte
cactgagccce
gttgaggagg
gttgtccaag
ctcaagtggt
tgcceageta
gtcttgaact
caggcataag
tattgaattt
ttgaaacttg
gctgttaatt
ctactectte
atgccaagcc
gaaaaagtgt
tttaagaaaa
atattatttg
accctcceat
tgtatgttgg
gattggtttc
gctaaacctce
actgagtttg
gagtccttac
acagtggctc
cagcctggece
ggtggcacac
ccegggagge
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agattttett
tctgcaccca
agcgatgtct
tcacctcaga
actggcctte
ataagggtat
aggatggagg
actcccecaa
atgatgtagt
tegecagaget
gggcatggaa
cctetgtate
agctgctctg
ctggtgggte
tttectctgea
tgttggaatt
tggcctcecaa
aaaaaaacta
gtttgcattg
tacctagtcg
gaggattgcet
aaaacaaaac
attagagtgc
aatattaata
tcctecaacce
aattctactc
tattcctgag
taaatcaaaa

tttgtttgtt.

cagtggtgca
ctcagcttca
ttttgtgttt
gggctcaage
ccacgtgcag
tgcagatata
acctcacgtt
cagtagcgtg
ctcagcctcee
tattttagta
gtgatctgece
ggccaaccte
gaatctggaa
ctatagttca
gcteccagtt
atttttgtat
cctggectea
ccaccatgec
tcaatcctac
actcttaact
accactggte
agcattactg
tgaagtcctce
tectgctgett
ttttatcatc
agaacttact
ttcataaaaa
caaaacctca
ctctacccac
agccaacctt
gggtggtttg
aaacaggact
actttgggag
aatgtggtga
acttgtgatc
agaggctgca

101400
101460
101520
101580
101640
101700
101760
101820
101880
101940
102000
102060
102120
102180
102240
102300
102360
102420
102480
102540
102600
102660
102720
102780
102840
102900
102960
103020
103080
103140
103200
103260
103320
103380
103440
103500
103560
103620
103680
103740
103800
103860
103920
103980
104040
104100
104160
104220
104280
104340
104400
104460
104520
104580
104640
104700
104760
104820
104880
104940
105000
105060
105120
105180
105240
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gtgagccaag
tcaaaaaaag
acataaaatg
ttgcaatagg
ggctgtgtcce
gggagggacc
gatactgagt
cggcacttet
gattgtaagt
tcctttataa
acagcacctg
aacagtgtet
acaagcattg
ttctectgeece
tcactcagaa
atggtatcag
tcctaagace
tgtgcagaca
gtgtgagttc
tcaaaagaat
ggccaagtag
gaccccatcet
ccagctacte
gccactgaac
gaatgtctga
agtaataaac
ctecacgcectgt
tcaagtggte
gtctgagtaa
gccegggceta
actgggatta
tttttgagat
gatctegact
ccgagtaccet
agagacgggg
gcctgectea
aacactattt
tagaaagact
ttaacattaa
caggagctat
tgtatgtaaa
acaaaggtgg
aagctattac
tgacatggtg
tegtgtttgt
ttgcctettt
ggatgacaca
tggctttggt
gaggaaattt
acgttcttta
ttctaaactg
ttctaaaaag
caggtaaacc
ggagaaaaca
tttaccatct
ataatgcaag
aagcacctta
caagtcttec
taggaactca
ttcaaagctg
ccttaaatac
attctcatta
aatgtcaccc
tgtcteattt
actgcaattt

attgtgccac
atatgggtta
ctattttatt
aataccactg
tcacccaaat
agtgggaggt
gaattctcat
cctteetgte
ttcctgagge
attacccagt
actaggaaac
attacacaag
ttacaaaata
agaattatgce
cctacagttt
gtgcctgecag
aaatgaacca
gctggaageg
ctttgggctg
cagagacgcet
gaggaactct
ctacaaaaaa
aggtgetcge
tccagectag
ccagattggg
tctatcacte
tgccecagget
ctecctgeate
tttttgtact
gtecttgaact
cgggcatgag
ggagtcttge
cactgcaacc
gggattgcag
ttttgecatg
gccteccaaa
tttaaagcat
ctggaatatg
attgaaactc
gacatccttt
agttacagaa
gtggctttca
cagtgtgagc
gggagggatg
cgtacttect
gctcagtteca
ctcgggcecac
accatatctg
ttgcatttga
aattcatgtg
agaaaactag
tgaaggtact
agcccaacag
ttaaaatata
actatcatga
cagtactagt
attcattatt
ttctectttgg
ctgagtatag
tcttecacttt
cataacataa
aactgctget
aggcctctag
ttgttgcettce
atttactttt
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tggagtccag
gtcaatatgt
gcttgttgea
tttcaggttt
ctcatcttga
aattgaatca
gagatctgac
gccatgtaaa
ctceccagece
cttgggtata
taatattttce
ttacatcaag
aaagagtatg
ttgettgect
ctgccttggg
agctttgetg
cgctatettg
gtcecctatta
ctttetttet
gggtgcaatg
tgtgcccecagg
taagaaaaat
ttgggtccag
gtgacagagt
gcagcatctc
ttacagtaat
gagagcagta
agcctectga
ttttgtgtgt
cctggectea
ccactgtgee
tccatctcag
tecgectete
gcgeceecgeca
ttggccaggce
gtgctggggt
gtgatgttag
tgtatgtgtg
attacaaaac
taggaagtca
cactgacatt
aggggctatc
agtgctaacg
tcaaaggaag
taatgtaggg
ctacccacca
ctcctetttt
ttetgtcatt
aaattcaagt
tcatatatta
ctggtggaag
ttaagtggca
gtgttaggag
caacatattt
tttctaaaca
tatggtgata
tcatggttaa
ggtttaaaag
gggattgcca
atcttggcac
aaactaaact
aaagtgacca
gatgcagccce
tctatcatga
cttagagaca

FIG.

cctgagcaac
ttaggagaaa
ttttatctaa
taaaatgatc
attgtagttc
tgggggtggt
ggttttataa
gaaagacctt
atgctgaact
tctttattaa
ctttcatttg
atctgtgtge
cggtttgecaa
cttaatgett
ggacgtataa
tgggttatgg
gaagtgctgg
acattgtccc
tgatgtactg
gctcacacct
agttcaacac
agctggtcat
gaggtcaagg
gagatgctgt
tgtatttgac
agtgatagtg
cacaatcaca
gtagctggga
gtgtgtgtag
acagaccctce
tggcacaaac
cctgeacgece
gggttcaagc
tcacgeectgg
tggtctggaa
tacaggcatg
attcttttat
tgtactagtt
aaaggttaat
tgtatgttca
gtgctaggga
taaagtccaa
actgaatgga
gctecttagac
attctctetg
gaggaactgc
gcctgtgtgt
cctgctecaa
tgtatgaaat
catttactaa
acaaaactga
ctaccectgge
acagatgttc
cccecgagta
cagtttaaaa
aaagataaat
atacattcta
gctcatcact
agtcecctgttg
cattttcegg
tecttgecaca
tttaaacaca
aacactctag
gcatttatgt
gggtcttgcet

6B2

agagtgagtg
ataaaagtta
tggtgttttt
ataagcacct
ccataatccce
taccctcatg
ggggctttece
tttggttece
gtgagtcaat
cagcacgaga
aaaaggatat
ctectttecaa
aattcttatg
ccactaatta
gaatgtcaga
accaactcct
tcttggacag
tgatagtgaa
aaactttagt
gtaatctcaa
cagecctggge
gctggtatac
gtgcagtgag
ctgaataaat
agattctaaa
ttcagagtaa
gctcactgca
ctacaggtgce
ggacagggct
ctgcttegge
actaattgtt
aggctggaat
aattctcctg
ctaatttttg
ctcctgaccee
agccaccaca
aaattaatat
tttaaaatcce
actagtgctg
tttgtccatt
ccaatctaaa
agaggaaagc
atgagagtac
atagaatcta
tgtaactacc
teccecatgecg
ctgcaatatc
aacataagac
ataaatgttt
gaagtagaaa
ttctaaacac
acatgttcac
accaaatgct
tcagcaactg
aattttateg
aaacccctga
aaactaattt
gaactgaacc
actcttetge
taggcctata
gttttggect
aaagatgcat
cacagatcac
cccatggtgt
ctgttgecca
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agactctgte
tecattctaca
ctaagaaaat
gatagagttt
cacgtgttgt
ctgttettgt
tgcttttget
cttccaccac
taaacttett
atggactaat
Etcattagecg
aagataaatt
atgggagccce
tgatgagatg
acacctctec
cagtatctgt
taaaggacat
taaagggacg
ttcaatggaa
cactttggga
aacagagtga
acctgtggtce
ccgtaattga
aaataaatac
acaacaactt
taaacagatt
gctecttggge
aggccaccat
tcactatgtt
ctceccaaagt
tgtttttttt
gcagtggcat
cctecagette
tatttttagt
caagtaatcc
cctggecaca
tcaaactcac
tatattttcc
tcatgactat
tgttcattca
cactgggaac
agacaacgag
atatcctcce
aatcgagtcce
tatcattcat
agggaccctc
taggtgagct
tcactccecaa
cctactttgt
tacatgtact
atctgataga
tttagattgc
tageccctcag
aagaaagcat
aatacctact
tgtataaact
ttttccteecg
aagtccatct
cctetgecagt
gaacctgtaa
tttctaatce
gaaattattc
tccettttet
cccactaace

ggctggagtyg

105300
105360
105420
105480
105540
105600
105660
105720
105780
105840
105900
105960
106020
106080
106140
106200
106260
106320
106380
106440
106500
106560
106620
106680
106740
106800
106860
106920
106980
107040
107100
107160
107220
107280
107340
107400
107460
107520
107580
107640
107700
107760
107820
107880
107940
108000
108060
108120
108180
108240
108300
108360
108420
108480
108540
108600
108660
108720
108780
108840
108900
108960
109020
109080
109140
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cagtggtgcg
gtcagcctce
tgtattttet
ctgecttggce
tgcaatttta
ccagactget
tttatttcag
tagttatatt
ccccaaatat
ctcttaaatt
gatcatactt
gctcatattt
aatgacctcc
ctettegata
catattgtct
ctatcactte
atgcatgatg
tctaaacatt
ctatggtacc
ctgecttttgg
gagtcececatg
aggcctgtaa
catttttagc
cacaggatca
getttetete
cattcccaaa
gagcccagac
ctgactttga
tctectecagec
tgacttcata
acaacttcct
gagccaacct
atcattgagc
gaaattcgaa
aatcgaaata
actgagaatg
atcttaacac
cagaagacca
gcgcagtact
aagctctttc
tcaatagtgg
gagtccctga
ccttgaaccce
gcaccttcte
ttaaacaagt
aactgagatt
gtatacagaa
caccgaacaa
aactgacagg
gctctacgga
atgaaacaga
attcatgact
acctgaagcce
ttgtttgttt
ctttgcagaa
agacggagte
caagctccge
tacaggcgce
accgtgttceg
caaaatgctg
tgtatgaaac
tgccattecet
aaaaaaattt
actagatttt
tatacagaat

atcatagttc
tgagtagctg
gtagagacgg
ctccaaagtg
aaaatgccce
ccteccecaac
aaaatttaaa
caccagttat
ttactttgcet
tttcagcaag
aggaaattta
ctcctecagtt
cttetececea
cttttactac
attttetttt
atatactacc
agacattgaa
ctgagcaata
caggtctctg
cctetgeccece
ggaaccactt
gcttgecctg
ccagggtgge
agtagcagat
ctteceggggg
taaactccct
taagacaatg
aaccaagttt
tcactectett
ggggtatggt
tgagtaatga
cactcttccea
gggagttcaa
atgagtccca
gatacagaga
attatattaa
cgggtccact
aagcagttgt
ggccaacadga
agaagatgtg
tgaaaccaga
atcaccagct
tgaccatggg
tctggtagac
gttattgaac
ctcatacatg
acggtggaaa
aataatgact
tgaccgatgt
aacatattct
ggctaaatga
tgagaatatt
cactccagaa
acaaagtaaa
ccttacattg
tctgctetgt
ctectgggtt
cgccaccaag
ccaggatggt
ggattacagg
gtagaaatat
actgtatttt
actacttgtc
gtgactatta
aaacaatgcc
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attgcagcct
ggaccacagc
ggtcttgcete
ctgggattcce
aagcgtectce
ccetgeccat
aaagttgtaa
taacattttg
gaatcatttyg
tatctecctaa
atattgaaat
ggctgactte
caccccetcet
ctttttgtat
ctgtecgtatce
cagcattegt
gattctcatt
tatcacgtgt
tgggcttcett
tagtttectgyg
ggcactcaga
accactgagg
caattctgag
attcataatg
gtcattctte
acctacctce
tggtaacgta
gctcattcac
cactttataa
aattagaaat
ttgactataa
tttctecttaa
ggagttggat
tgactatctt
tgtaagccca
tgceagetta
tcctaacatg
tgtgectgaac
tgaccaaaag
aagtcatatt
acaatatctc
tcatttctca
cctgecagtga
gcttgtettg
atgagaaaat
gctataatag
gaattttcta
gaaaaataca
acagtaaatg
agaggacaga
gaacgaacaa
ctggagctat
actaaagtga
ctttacatac
gatgtgtcgt
tgccecaggcet
cacgccatte
cctggctaat
ctegatcectee
cgtgagecac
gtaaaagaaa
tatacttttt
ccatcagttt
gcaaccacaa
tataattatt

caaactcctg
catgtgccac
tgttgcccag
aggtgtgagc
aggtattggt
ggccctcaat
gattagtgca
ctacatttgt
agagtaagtt
aaataggaca
actaaaattt
tatttatctt
ctgtccacac
acttctattg
tgagactcag
tggtgactga
ccactctcte
tctcaattte
ctaccttgtg
ccececaggget
tatggacaat
gacaggagct
atgcatgtta
gttgccaatt
tgtcttatceca
aagttgtttg
aaagactggt
tagccatgac
tgaagataat
ttaccaaata
taaaccacat
gattcactat
gctcagcatc
catagagtgg
tatgatcaca
gttgacatag
tgctgcceatt
cgcattgtgg
atgctgttta
acacagtaca
acttgcatta
atttecttgtt
tccattgtag
ttttgatggg
actgaatggg
aaggagcaaa
aggaaaactt
atgggaacag
caagatacaa
aaggccacca
aaaagaaaaa
aaattttgaa
ggcttgctaa
agggtatgag
tgtgtttttt
ggagtacagt
tcectgectea
tttttgtatt
tgacctecgtg
cgcattggcc
taaattagga
ggcagcatta
cctgggatgg
ttctagctac
tttaaaaaga

FIG. 6C2

ggcttaagea
catgcctgge
actggtctca
cactgcacct
gtccctetea
taattttcte
ataaacacac
gttcacttgce
gcagacatta
ctetettaca
aatttgaata
tcaagactaa
acagaataca
aagcacttag
ctagacccat
atggataaat
attgtaactg
acctcttatt
cggatgcaac
acattggagce
ctggaaatgce
catagaaaaa
aaaggttect
tgaaagggac
cagtctattc
tacaggcttt
ggcttgggag
cttgggcaca
actttatagg
tatatatgaa
tgagtgtetg
ttgtecccage
gctggecaget
ccaagtttce
gtcgtgttaa
aagaggcacg
tctggettac
agaaagaatc
aagaaacggg
tctactacga
tacgacctgg
gaaagtgaga
cgaaggcact
aaaaggagat
tecttatteag
atgtataaag
agctcctget
aattggtcta
tggaagagaa
cagctcagaa
ggccaagata
ccactgatgt
ccttetagat
gagcacccac
ttttttttet
ggcgegatet
gcctecggag
tttagtagag
atccgeeege
tgttaagtgt
gagattaatt
aatatttttg
gttcatgtac
tgcattgact
atcatcctaa
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atccteccac
tatttaatat
aacgatccte
ggccaatcgce
caagcccatce
ctctectttt
acatatcctt
tttteccceccat
tgacacttta
taaccacaag
tagagttgat
gctctaggaa
ctgggtatct
cacacactat
tttaattctt
gaatgaatga
gtcatgtgtc
tcaaacactg
ctcacagcac
tgtgacacag
aggacagtta
atgcttgtct
cagaagctcc
ccttgggttg
cttggtgtca
gcttteggga
ccagacagac
taatttaact
agtatggtaa
tagaatatat
tccagettag
catgcccacce
gccgtacttg
agaaaacaga
actgcagaat
aaggagttac
ggtttggcag
ggttaaatgt
attcaatgtg
ttagaaaata
ccagattttg
gaatctggct
gggtgcacgg
tatattaaca
accccagatc
gtagattcta
tttgatcatt
gaagaagaaa
cagtgagaat
ggtgcagcag
gacacctaat
gcaaaacaag
tgcctcacag
cagcagaaga
tttttttttg
cggctcactg
tagctgggaa
atggggtttc
cteggectcee
ttttaatggg
tgtgttgtac
ttaaagagtc
tcacaatttt
attacactaa
atttacaaaa

109200
109260
109320
109380
109440
109500
109560
1096290
109680
109740
109800
109860
109920
109980
110040
110100
1101690
110220
110280
110340
110400
110460
110520
110580
110640
110700
110760
110820
110880
110940
111000
111060
111120
111180
111240
111300
111360
111420
111480
111540
111600
111660
111720
111780
111840
1119200
111960
112020
112080
112140
112200
112260
112320
112380
112440
112500
112560
112620
112680
112740
112800
112860
112920
112980
113040
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agacaaaccg
aatgacagat
tttatacctc
tactcgtaac
tattaatctg
agaattattc
gatgtcagaa
cagtatgtct
cacgcctgta
tttgagacca
ccaggtgtgg
cttgagceeg
ggcaacaaga
cgaagagata
gtcaacctag
tggagtatta
actggaggac
ctcactcata
gatactagag
gagataagag
aatacaatat
gataaacata
gtatggaaat
aaataaatct
aacaaattaa
cataaatata
ctgaattcca
aagttctaac
gtgatcctece
gtttttgttt
ctccaagggt
tccatatetg
tagataaaag
caacaaccag
cattaaccat
ttttagtctt
cagaaagaga
catgtctatc
gtccetgagg
atgcctgaga
caacttccaa
caggatttga
agaaagcttt
tgatecgectyg
agatacactyg
cagtgctgaa
ggagtttaaa
aaatgaaaac
cttgectgget
gttagtgaaa
aaaagacatt
tgatcctcaa
gtgatcctga
gaaactctgg
cacggtaaaa
caaacttgtt
atgaataaat
ttaaaaatat
atgtacctgg
ttagatcatt
tgtgcttcta
tggtcattta
ccecgagttte
gtcaaaagaa
cttcagcaat

catttccata
ttaagaaaac
aggttttcaa
catagtctcc
tatgggtctt
aaaagaaaaa
aaatcagcett
tcaaagagag
atcccaacac
gcctgaccaa
tggtgagcaa
agaggtggag
gagaaactct
tctgcecatceccece
gtgtccaaca
ttecagccata
attattttaa
tgcgaaagcet
gctgggacga
aaataagttc
atagtttcaa
tgagatggtg
ataattatgt
aaaaactgta
aaaattattt
tctaaaataa
attttttaag
tgaaataagg
tcaacgcgag
tattttattt
caaaaccatg
cactccaata
ggctttggaa
cttttgcaag
cacaaagcta
tgactgaata
agcggatgtt
aattcggtat
ttectgtget
aggatccatg
aaaccgagcc
gttgetgett
tcttgtcaat
atttcatctt
ttctctgtaa
ttttaagaac
accatttgcet
ataagtcatg
ttagagaaat
caccaagtct
ctgacagata
aaccccagga
acttgttaga
gagtagggcc
tttgaggacc
gaaggttaac
gatctgtaca
cttttgagga
ggtggggggt
ccttaccaag
gagtggctag
caagaccatg
attgctggtt
tgaagtgatg
atggcatatt
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atatattgtc
tagtttagat
agctttggga
atcgtcaaaa
acaagatact
ttectatttte
ttggaagctg
aattcattga
tttgggaggce
cacagtgaaa
ctgtaatccc
gttgecagtga
gtttcaaaaa
atgtctactg
acagatgaat
aaaaagagtg
gtgaaaaaag
aaaaaaagtt
gagtgacaga
tagtgttcga
atagctggaa
gatgtgcgaa
gctctcaaga
tcattgaatc
cttatgectgt
taattgtatg
ggtatectttt
tgctcecctecag
ttccagagcet
aaatgtctgt
tttecatgtcet
aatgttgacc
gtcatctaac
acacttccag
attgttacct
gctctagtte
aagaagagag
gtgttcatgt
tggctccecte
ctaaaattgt
tatgcaagag
cttgtgttte
tctaatttgt
tcaatggaaa
tttgatgcaa
tagtgtctat
caccaagacc
taaaaaaaga
aggcattaaa
gtctctaaca
gaatcaagcc
gctttettte
aatgcaaatt
gagaaatgag
accaatgcag
cctggcetegt
cttttccaga
cttectctaga
gcgggtggag
gtacgttagg
ggaagcacac
gcttatttta
tactagtttt
gaagccagac
gcaaagtagt

taaatttcag
atcaatatct
cctcaaaagt
aggaatgtat
ccaggttget
ccaatgggag
ctgccacaat
aacaagtcat
caagatgggce
ccttgtetct
agctactcga
gccgagatcce
agaaaacaaa
cagcactatt
gaatgaagaa
aaatcccatc
ccaggaacag
gatctcatag
gagatttgtt
cagcactgta
ggatattgca
ttaccctgat
atatgtacaa
cttaagatgce
ttttcaaaaa
atatgttttt
tccatgtttt
ttetaggagt
aaaaagaatg
ctacctggtc
ctgeggecca
taagactctt
ccattcecett
gggaagagtc
gattcttaaa
tcacctaaag
cgagacaggyg
ggtttetgac
cttttttcac
aatgacatat
ctattaaaaa
ccttggagcece
ggtagtctag
ggtaaaaatg
ttcagtttat
atcttacatc
tcagcagaaa
tttttttttt
atgtcecggge
gccatgggcet
attcaagtgt
cttattccce
cttgggccce
tttttcacaa
atggattata
gactcacagt
aagctctgaa
aataggtgag
gaaaaattgc
cactggccte
tatgggacaa
cagggtgaac
gcttecttgyg
tcaaaccaac
gttcagagat

FIG. 6D2

gaagaaattc
cattggaata
agtccttatt
aaggattatt
tatatgctta
aagtgtccaa
tgtcaataag
tgaggctggyg
agatcacctg
actaaaaaca
gagctgaggc
tgccactgcea
acaagtcatt
ctcaatagece
aatgtgatat
gttgatggaa
aaagttaaac
aagtaaaaag
aaaagataca
gaatgactat
cattctcaac
ctgataacta
ttggtatttg
taaagttecat
tcatagcecttt
gtagtctaat
catctttatt
taaccctaaa
cctagtctat
cccttgatta
gtgcctagea
acacttacag
aactctctat
tatgccgaga
cttggtccaa
agttatatga
cacagaatag
tctagaacag
atgtctggca
atacctaaat
aaaaaggata
ttceccaggca
aaacttaacc
ataaaataaa
attcacttgg
tecattcttag
attttttaaa
aagatgaaaa
ttttagcaat
atgaaacctt
cceccagata
tagagcaata
accccagacce
gcctecaagg
atcttettga
aggtgttcag
tctatagtta
tectgtttett
ccetgttgag
actccaagge
cctttectea
tcccaatecce
gcagtgaatt
tgtgtactet
gtgcgtgtag
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tcaacctttg
tgttgttttg
taaaaactgc
atgcttgaaa
gtgggaaatg
aagtttcaaa
caggagatac
cgtggtgget
agactgggag
caaaaattag
aggagaattg
ctctagectg
gatagtataa
aagatatgga
atacacacta
tatagatgaa
agtgcatgtt
taggacagag
aaattatagce
agttaataat
ataaagaaat
taaattatat
tcaatttaaa
ttacttatat
tatgacttta
aaaatttgca
tttatatggg
agtaatcaat
gttecctttge
gggagcaagc
cagagctcetg
attcaccttg
cctacttcecac
caaatgattt
ccttgeetet
aatacagtte
acttgaacct
ttatgccagt
tectettgtgt
tagcagcata
atgaagagaa
aatatggatc
cttgctactt
acaatattct
caaaagtgaa
ccaaaagtgt
aaaataactg
aatgttcaac
aatcctagtt
ccttttteeca
ctgcaaatgt
gttttcaagt
cactgaatca
gattctgatg
gggcaaggac
aatgtgttga
cttttaattt
acattgccaa
aagcactgcc
cagtgcttec
ccattgacaa
ggtaagatgg
taaataacct
gtccacacct
taggctgect

113100
113160
113220
113280
113340
113400
113460
113520
113580
113640
113700
113760
113820
113880
113240
114000
114060
114120
114180
114240
114300
114360
114420
114480
114540
114600
114660
114720
114780
114840
114900
114960
115020
115080
115140
115200
115260
115320
115380
115440
115500
115560
115620
115680
115740
115800
115860
115920
115980
116040
116100
116160
116220
116280
116340
116400
116460
116520
116580
116640
116700
116760
116820
116880
116940
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gctctaacac
ggatggaatt
tgctcaacta
tccataacta
acacttggaa
gtatgactaa
aggtagtaca
attgagaccc
agtgatttgt
tatatcccac
gaataagaaa
caccaggaaa
tcagcagtgt
gttttggcaa
aagctaactg
taagctactc
aggaaatgtg
atgaaaccac
tttgggaagy
agaataaaga
ctcagaaaat
gtcaactgac
taacttctta
tgtttttttt
aagagtcaga
ggtaccccct
gagtgacaga
attctggaat
agtgacttte
catggaggta
ggagaagttc
ggcttgcaaa
aggcagaaga
aagaaagacc
actgggttga
tctgagacac
gctaagcaag
atggagttca
ctgaaatgag
ggacagtgaa
aggtaaagga
acagaagttg
gggaggccaa
ggcaaaatcc
ggcaggagaa
gtactccage
ttattctcac
atataaaatt
tgttgacata
aattaaatta
atagtgacaa
ttccaatagt
tacaaagact
atagaattgg
ttggccttga
actagtgtgt
aaggattagc
gccaggtetg
agcacagggc
attacaacca
ctgcttegag
acaatggggt
ccaggagtga
ggctcacacc
ggagtttgac

atgagattaa
cagctgcaaa
aggcataact
ctaacaaggg
acagcagatt

gatgaatatg,

gtgagatgga
ccaaggcacce
gtaattattt
ctaccactge
agaggacacc
aagtagggtc
ctaatgccac
atatgaagct
cagtgggttg
tttcaagaag
gagtcgaggg
ttcagacaaa
cttggggttyg
agaaaggata
tctageatga
atgagaaagg
gaccagtaga
tttttetcececa
tgaggatagc
ggatttataa
tttcagaaga
tagggcagce
tagtctggag
gctgagatca
cccaggaaca
ggagcctgag
tgttcttaaa
ctgttgegag
agactgagga
tgaagaggca
aggttttett
cagacctgga
agaggaaaat
aacatcageca
ctgcatcatc
tgatatactt
ggcaggcgga
cacctctact
tcgcttgaac
ctgggcaaca
tgtataaatt
atatagaacc
taaaattcca
tatatcaact
taaatatttc
gaaaaagdaaa
tcattcttag
cgctgggttyg
taactagcca
tcccaaaggg
actaagaagg
cgatgtatgt
tttaagcctce
gtaattctaa
gtcaaatcga
aaaatcccca
taacattgcet
tgtaatcctg
agcagcctgg
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atttagatag
tagatggaca
gaactcaaga
actgaggaga
gtgaaagggt
cattcattceca
tgatgcctte
cccteecage
gattgtttct
agctccagga
cccaaagagg
atgtaagtca
gaaggcacaa
tatcggtage
agtcatcaag
ctecaaatctg
gctgttttte
ggccgatatce
ggcttaaaga
ggttcccatg
taggctcact
tgacaatact
ggctggagtt
acagcataag
tggagctagt
ttcatactga
ctgagacaca
aatagacggc
ctcaggagga
cctagettgt
cagacattaa
cagctgtcat
ggaaggacac
aaaaaaagtc
gagagaagtg
tagttagaaa
taagactgaa
agacagaaga
cccatccaca
actggtcccce
tcecetggtta
ggccgggcege
tcacctgagg
aaaaacaaaa
ccaggaggca
gagctagact
tctgtgtaag
actataaaat
tgtaaatgac
tacttttata
tcaagaacga
agcagttcca
agacactgag
gttggagacyg
atcaggggga
ttaagatggt
aaggaagtag
tctacatggt
aagtactgtt
ggccaattac
tttetgeatt
cacattttat
tggctattat
gcactttggg
gcaacatagc

ccacataggg
cctggaattce
tttacaaaaa
agaatttata
atgtgactga
ccaaaatctce
acatgactca
atttaccaga
cttgtatccet
tccagcttea
ctgcaaggga
aagcaggaaa
agtaggataa
cttagcgaga
caggcataag
aaggttagga
ctcccaagga
aatagagaag
ggtaggagca
gagataaatt
tttttetttt
gatgggttga
cataaatcag
ataacagagc
gcaaggaggg
attccaacaa
tttggtaaaa
agtattttca
agaggcaact
gtgtgtcaaa
gtggggctgt
gagagaggta
tgctgccaag
agtgaagtag
taagagtgga
taaaggggag
atacataagc
caaagcggat
ggaaatgcag
caacttctga
atgatggagt
agtggctcac
tcaggagtte
gcctgtaatce
gaggttgcag
cagtctcaaa
aaatactctc
actcaggttt
tataaagtac
ttacagtatt
tttcacataa
caccagtgac
gtcagggcat
gtacggtatt
aagattctgg
ttatggaagg
accaagtgtt
ttggggggta
aacagtagag
tecaggcaagt
tatagaagca
ttctgacaga
taataaaaca
aggctgaggc
aagatcccat

FIG. 6EZ2

aaatcagttt
tgggaagttc
tgtatttcag
ttaaaaggat
caattattaa
atattcccaa
gatgtcacgt
atgtgtgtgt
gtagcaatga
caaacatttg
aaaagctaca
aaagttccat
aggttaaaaa
acaattccat
gaagtaggga
gaattaggte
gtataaaggt
ttaaaacgca
tatttcctat
tctaagtgtt
tccatgaagg
agagcgatgg
aactggctac
gaagtctgta
aagcaccacg
cagaagggct
aaaagtagga
gaaaggagdg
ctacctgatg
tgagaaaaga
ggtgacaaca
ggatggtgga
tagtcagcca
taggaacgat
agcagagggce
tcgececagaaa
atgatttaaa
catcaagata
acatgaggga
gtgaatgtgg
cagagaaaag
gcctgtaatce
atgactggcce
ccagctacta
tgagccaagg
aaaaaaaaaa
tcatatagaa
ataaaattta
tecttatatga
tttgttatac
tagaagtata
agggctacga
ggccaacaca
actattacaa
tttecctetgt
cacaagatca
aatggcgatg
aaaaaaatgt
tttactagtc
tttactagaa
tctagatgtt
gtgttceccta
ttgetgtgge
aggaggatca
ctctctaaaa
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ttaagaaagc
tagctgetge
cccaagtcte
aaaaatatct
acaattaaga
aaagcaggaa
gtttcteace
aactatttac
gggtagagat
ttgaatgaat
aagacagaag
ggtggggtygg
tcagectttg
cagggagcag
taccccatta
agtagctaga
gtaacgttge
cgcctcaaga
cctaggacag
aaagaagagg
agatggcaaa
acatttgaaa
aggttatata
gaaatgaaag
gtgggagcca
ctaagcagga
ggaaaacctg
aatggtcaac
gtattaagat
agaaagaata
caagaagaga
ctcggagaag
attggtgaca
gacagatgac
agaccactct
ggaatttgtg
tgctgetggg
gtggaattta
ggggccagaa
agatataatc
agtgtcttat
taagcacttt
tggtcaacat
gggaggctga
tcgcaccact
aaagatgtat
gtaaatttat
tatataaact
aaagtatatg
agaagtttat
aattatccat
atctaagagg
tctgaagetg
tggcagacge
tattatctga
gcaaaccata
ccatgtaaga
cagccteccag
tacagcagga
caaggaagct
ctctgttcaa
tattgecctgg
tgggcgeagt
cttaactceca
aattttaaaa

117000
117060
117120
117180
117240
117300
117360
117420
117480
117540
117600
117660
117720
117780
117840
117900
117960
118020
118080
118140
118200
118260
118320
118380
118440
118500
118560
118620
118680
118740
118800
118860
118920
118980
119040
1192100
119160
119220
119280
119340
119400
119460
119520
119580
119640
119700
119760
119820
119880
119940
120000
120060
120120
120180
120240
120300
120360
120420
120480
120540
120600
120660
120720
120780
120840
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ttagctgggt
gatcacttga
agcctgegea
aagcccattt
ttttetgcag
gtgtetttgg
tcattgctaa
tgtttaagcet
ataaaaatta
ataacttcgt
ttttttggaa
gttataggac
cccagcacte
ctgggcaaca
aatttagctg
ggaggctgag
tacaccactyg
caaacaaaca
agactgttgg
atgaaaggtt
tatttaaaga
aacattcatg
tgcctcatag
tctaaaacte
gttgataatg
gcaaattaaa
ggtacgtccect
ttecgggetca
gatttgaatc
ggtcaataac
agctgttatt
ccatcaggac
gagggcttaa
aggcagatct
gcctaaatat
tttgtgttgce
caaattctga
tgectgetggt
ggctgecetag
tgagctgaaa
gtaacaagca
tgagattatg
tggatgtctg
geecegtttgg
ttgtactcca
taattgtggt
tagaacttaa
aattttatca
agagtaaatg
ccactgtagg
actttatttg
cttttgattt
tagaaacagg
caatttatac
ccatgacaat
tagatcatgt
taaaaggtaa
gaaactgtga
atcttggttt
actgctttgg
ttctctacca
tactagttte
aagtcaaact
cctgtagtca
ttattttaaa

gtggtggcag
gcccaagcag
acacactgag
ctttettttg
ttctatattt
caaaactgtt
tgaagatgtg
ttattagctg
aaatggtaaa
gggcatggtyg
tcaatattaa
atgattaaga
tgggaggccg
tggcaaaaac
ggttttggtyg
gcacaagaat
cactccagcc
aacaaaccgc
aagtaaattt
ctgctgagat
atatctttag
attgcaattt
tacagaaact
aacatagacc
tgtaacactt
acacatgata
ttacatagat
ggaaggttat
caagtgtgac
tecacctttgt
tacaaacaac
tectagtgag
gaaagaaaga
gtcatgectta
ttectgtceac
ttgtcaattt
ttaggttagg
ccatggacca
gagtgecttcet
agcagcaaat
ggtttgggca
ttgcaaagat
tcagtggtge
ttatgggecca
ccettggtge
tttgccatta
ggggacacgc
aacacatgct
ttttagagtt
gcaaaagcaa
tggaccctga
tttcceccaacc
cagtgggcetg
ccacaaattt
aagaagttat
catttgcttce
gcagtgatga
taagaaccac
agagatttga
tggggagcett
ctetggattt
aagaatcagg
actgtggtga
atttccagtg
acttgttaac

38/132

acacctgtag
gttgaggctg
agagactctg
gtacattaca
agattctagt
atgtgagtga
gtttaaggat
ggtctctact
tgggaaacct
gccaaaacat
aaggtgatat
aactaaccat
cggtgagegg
ccggctcetac
gcttatgecet
catttgaacc
tgggcaacag
tgceectgtge
tagaaggttt
ttttctattg
tggattcage
ttcaaattaa
ggaggcagaa
attcagcatt
tagtgaacta
gctacaatta
tatctcttaa
gtaagttata
caggttcata
ccttttaaaa
ccacacatct
ctgtcaaggg
aattgtaaaa
taggtaacct
ttcataatac
ttaacgcata
tctgggtetg
cacttaaaga
catttaagtg
taagagtgag
ctgtggtcaa
gcaaggacaa
tggtggcagg
ttttctgagt
gcagaaggga
atatttgata
tcaagttcte
ctacagcagt
tctgggcecac
ccetceccacaa
aatttgaatt
ttttaaagat
ggtttgctga
ttcteettga
tctatataac
ctcaaaattt
aatatttgaa
aaatgcgaaa
tgaacacgag
gctatgcaag
tetegageta
caaattgcce
ataaaattag
ctccattceaa
cactgatttce

FIG.

tececcagcetcee
cagcgtgetg
tctcaaaaaa
gccatgcact
tagaagtaac
aacgtttaat
tttatgcacc
ttataactgt
atcttgettt
tttagctgtg
attctcaaat
gagccacgtg
attgcttgag
taaaaatgca
gcagtceccag
caggaggcag
agagagagag
ttggagagat
ataataccta
tggccactag
agtttttcaa
cctecatgata
agagaagttg
agtggttcta
aagcataaag
atgaagtaca
attattaacc
taaaaatcac
tcaagcttcce
taatttttgg
agatggtcac
gaatgctata
agcaggcatt
ccecagggeca
tgcctgaaat
agcaaatcac
catgtctgat
agcaaaaaag
agatctcttt
ttaagtgtcet
ccagaaaatt
cttagaaata
gtecctattca
accatggagce
agcttggctyg
cagtgagtcc
attatacagt
ggtcggcaaa
atatggtttc
tacatacatg
tcataaactt
gtaacaacca
ccettgetet
aaccatgcat
aaagagattg
tggtctttat
ataattggcet
aggaatcatg
ttttgattta
ttggtagaaa
actaccattce
tggtattagc
atgatttctt
agaaaaacca
acttgttaac

6F2

tcaggaagct
tgactgtgcece
atacatcaaa
tcaaaggcta
ctaggacctt
caattgagga
cagttcattt
gttctttaat
tcaataaata
aaaataattt
gaaaagtgga
cagtggctcea
cccaggagtt
aaaaaaaaaa
ctactcggga
aggttgcaat
actcagtctc
ctgtttacct
aaagtaatca
tggcaatatt
atatgtactt
taaacaactg
aatgtctaag
acaatcccac
aaccatggtc
tagtcctgge
ccgttttaga
aaaataagag
atttttgaat
ctctgtgacc
tgtcteacceg
attttggagg
actcaggggc
aaaatatatg
cctgccaaat
ctggagatct
atgcttccag
atgtctgata
gtgcatcata
acctcactte
ctttecagga
atttccagca
gactgtggtt
atcgcccage
ctactaagtt
ctactttect
actaagtttce
ctttttetgt
tgttccagcect
aataggtgtg
ttcatgtgtc
tttttagect
gaagcaatga
ttaattctca
tacccaccca
aaaaatcaat
aattaaacat
tagtaactaa
aaaaaatttg
aatttatcct
caaactattt
actgttcttt
tagtctttce
aaaatgtcceca
caaatttttt
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gaggtgggag
actgcactcce
taaaaattaa
gcacaattat
catgttagag
taaagatgcce
attaacaact
ttacaagaca
atttatttta
caattcatat
caaatgatca
tgcctgtaat
caagaccagg
aaaaaaaaaa
ggctgactcg
gagctgagaa
aaaaaacaaa
ttaccactaa
cttctgtectt
ccagaagtca
ttatctctcee
tactctatga
aatcggtaat
tgcaaaatga
tcctaatgca
tgggcactat
gatgagaaca
acagagctaa
ttatattaga
tacacaggca
cccactttta
ttctaaatct
atagattgtc
tgcccaaact
tagaacttca
tgttaaaatg
agggcactga
tttactctct
atgggaggga
cctactatcet
ccacaaccct
ctggtggcac
tacctgecetg
tgacaagggc
tggtgcaaag
caggtgaaac
aaaaatcagc
aaggggccag
ataaactctg
ttccaaaaaa
atgaaatatt
gtaggccata
tatctcegatc
tctcttetta
agccagcatt
taaagcacct
cacctaaata
tgtggaggat
tgcaatactce
aaagtcacag
taggcacagt
ctgtggtcac
tttttcagee
gaatataacc
tttttttttt

120900
120960
121020
121080
121140
121200
121260
121320
121380
121440
121500
121560
121620
121680
121740
121800
121860
121920
121980
122040
122100
122160
122220
122280
122340
122400
122460
122520
122580
122640
122700
122760
122820
122880
122940
123000
123060
123120
123180
123240
123300
123360
123420
123480
123540
123600
123660
123720
123780
123840
123900
123960
124020
124080
124140
124200
124260
124320
124380
124440
124500
124560
124620
124680
124740
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tttgagaatg
tgcaacctec
gctgggatta
tggggtttca
teggectecee
atttctaatc
tgaggcaact
ttagaacact
gcttgectcett
tgaagaagac
gtccattggg
atacgggcag
ccataccagce
agtgggccaa
gatgtaacct
actttgagaa
aacatattga
acctgaagtt
caaggctgca
tcecetgtete
aagatcatcc
ggtagaggga
tgcagttaca
tgggatgatt
atttctgttg
ggactctaat
taaccccage
caaccaggcce
tggtgtgcat
aggaagtgga
cttcatccta
ttctgcatta
caggcccatt
tagagattat
cctgtgttaa
tctagtatge
ttaacctcta
agaagacaat
accaggccte
ctttectata
actaggcagce
tttaagacac
aggctagagg
gcagcaacag
agacgagaga
cagcgattte
gagggaaaaa
aatggctcat
gccaggagtt
gaagaaagaa
ccaaatgcta
cattttactt
agctttctga
aggggtctac
tacacttctg
ctacaccctt
gaagttceatc
gttaagcact
gttctatatt
aaaggcaatt
tttcacataa
aaaagtcagg
ttaaaagaat
aatcacaaga
ttggtaagac

aatctcacte
gccteetggg
caggtgtgca
ccatgttggce
aaagtgetgg
acacacactt
gaggggctaa
ccatcacggce
tacccaaatg
aattaggcaa
cagttgatta
tgaagctcta
tcatcectece
atggtggtec
tatttggaaa
gccaaggtgg
gacccecegte
ccagctactt
gtgagctatg
aggagaaaag
tgatttagga
actgtgagac
agtcaaggaa
tctececteac
ttttaagceca
acacagtata
actttgggag
aacatggtga
ctgtaatccecce
ggttgtagtg
ggacacagcc
agcaacacag
tcaaacttgg
gtctttatat
atgcaccagt
atttgtatat
caggattctg
gttcataagt
gagctactceca
tcacctttece
agaaaactgt
caaaatcaaa
tcgtgeattt
ttcecctagece
aagcagaaca
tttgtaagtg
gaagtctgag
gcetgttact
taagcccage
agtaataatg
gtgaaaactt
agtctaagat
caagcaattt
ttacatatce
attttgtgtg
aggaacaatg
tcetggttat
ctaccaagat
ctgtattttc
ctctaaatat
atcaattctc
ctcatgaata
aagagtagct
aaatttgtga
aagaaacaat
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tgtcaccagg
tactggttca
cccccacace
cgggctagte
gattgcaggce
gaggcccagt
catactgata
tceccaggecece
tagttagcaa
atcccaactg
attgtaccta
gtgtteccece
atttttcecag
cccaaaaaga
aatggggcca
gagaatcgtt
tctataagca
gagaggctga
atcatgtcac
aaaaaaaggt
tggaccctaa
agacacagag
tgeccaaggac
agcctceccaga
ccaagtttgt
aaaaaataaa
gctaaggcgg
aaccccatct
agttactcag
aatgccactg
aagtcttacg
gcatgtacct
cctcttteca
cctgtcaaaa

‘cttagtgtaa

gctaggcagt
ggaggtaggc
gcgtcacttg
gtctgattte
cagagtgege
agaggtggga
tgtaaatact
tatctctagg
tgcctagaag
gattattaca
aaggacagca
gcattgcctg
cccagcactt
ctggtcaaca
attcaagttc
ttaggtattg
gactttttca
cagtaagtgt
ttcatgtaat
cagctttett
agaataaaag
taaaagctat
accattaaat
tgggggagtt
attacctaat
aaaaaatagt
aatgtgtgca
agaaggtgga
tatatatagt
gtagaaagtt

FIG.

ctggagtgca
agcaattctce
cagctaattt
ttaaactcct
atgaaccact
aaatgcctge
gctgctgaaa
acaccacatg
gtcetgggaa
ctgtgctect
gaaaattaat
tgggtggaat
attctggttce
tatgtccatg
ggtgcagtgg
ggagcccagg
ataaaaaatt
ggcagaagga
cccactccag
ctttgtaaat
atccaatgac
gggagggcct
tgtctacaac
acttctggece
gtgtcatttg
aatagggcca
ggagatcact
ctattaaaaa
gaggctgagg
cactccagcece
tagcaaaaag
atgaattata
ccaactgtgt
aagtgaattt
acaagcctag
gtactaggca
attatcccca
tctgagatga
caaagcccct
tctecatggat
agattagata
ttataacctg
tectggtgatg
tttgtaaatg
aacccagtgce
cactggtttt
gaagcctecgce
tggaaggcca
tagcgagacc
tcattctcta
caaaactgcce
ctttgaactt
ttatcaattt
tgagcttttg
gtttaagcac
cgtaatgttg
tattaaatgg
agataagggc
ctaatttcat
gtgettteac
atcataggcc
ttcattacat
agaaaaatct
cattttattc
tgacaactta

6G2

gtggcatgat
ctgcctcagt
ttttgtactt
gacctcgtga
gcgceccagece
tgaaaagagg
tcttctacag
aaggaacttc
ctaaacagca
gcagctaaag
ttcaatggtce
cttccaggat
ttctectetta
tgttaaccct
tgtgcatgtg
agttcaagaa
agctaggtgt
ctgctcecaage
cectgggtgac
gtaataaaga
atttgtcctt
tgtgaagcag
cagaagccag
tccaggactg
ttatggcaat
ggegtggtgg
tgaggtcagg
taaaaattag
cagaagaatc
tgggtgacag
aagttgttaa
tgattataaa
actgtttctc
ttgtgggcta
ttcettttte
ccttaaatac
ttttatagat
catatttact
gctcttaatce
aaagagcaga
aaaaatgtaa
aatcagtgct
ccaatectga
catgggettt
attccecctt
gatgactcac
tctgcecttaaa
agatgggtgg
ttttectcetat
caaaattcac
ttaatgcata
ctgcatettt
gcatcceacac
taaatcatct
tgtattaaat
gttacttctt
ccatettttt
cacactccat
gcaattcctt
tttcatatte
ttttaaaaat
atattttcat
tattctgatt
tgtattgttt
aaaaagtaat
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cttggttcac
cteccegagta
ttagtagaga
tcegececcegece
tgttaaccaa
gtgctggtgg
ctctttettg
tagctctett
ttgacacact
atgaagactc
ccatgacaac
gtatagtctce
cctagtgtgt
ggaaactgtg
tagtcccaga
cagcccaggce
ggtggeatge
ccaaggagtt
agagtcagac
atcttgagat
acaaaagaaa
gaagcataga
gagagatgca
tgaagaatca
ggcagtatta
ctcagaccta
agtttgagac
ttgggcatgg
gettgaacce
agctagactc
aggtctgtag
agtgctcgga
attccataac
agacattatc
attttggctg
attaccttgt
gagaacactg
aagtagcaga
acatcaactt
agtataagtt
ataagaaggce
tgtgttcatg
tctacagcceca
ggtaggagga
gatgggtcaa
gagagagtag
caagtacact
atcacttgag
taaaaataaa
ttatgacttt
acgggattct
atgatcgcectt
gctgacacat
ttctacatgg
gctetgette
catatcaaag
gtgcecectgt
agagatgatg
cttcttaaat
ttgtaagatt
agtcatgttc
aaattcaaat
aggaatgcac
tattttgatt
atgagtgtga

124800
124860
124920
124980
125040
125100
125160
125220
125280
125340
125400
125460
125520
125580
125640
125700
125760
125820
125880
125940
126000
126060
126120
126180
126240
126300
126360
126420
126480
126540
126600
126660
126720
126780
126840
126900
126960
127020
127080
127140
127200
127260
127320
127380
127440
127500
127560
127620
127680
127740
127800
127860
127920
127980
128040
128100
128160
128220
128280
128340
128400
128460
128520
128580
128640
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gaaagtcctc
agtctcgete
cgccteecegg
atgtgccacc
tggccagget
ctgggattac
attaagctgt
gccacaagca
acctaagcag
gtattttaga
cttataatga
cttttagtaa
gcaatttctg
cttcaggect
tttgagttaa
aggtgggact
acctttcette
gataaagtgt
attgattgca
ggttatttat
aaggcaaatt
gctaattaac
tctagtattt
aattcttagt
ttttaataca
gggtattatc
aaacttaage
acaattatct
gggctgacag
catcagaatc
tacttaaagg
ctggggggtce
tgatgcaggc
tgctacaatt
ggacagtatc
aataaattct
aaaatgagag
aaatatttga
aaaccatata
aaataaatac
ttttttttgg
ggctcactge
agcagggact
gacgaggttt
caactcagcce
agcattttct
ctatcagaca
aacacaagta
ttaactcaaa
ttaatttcete
tgtttgtaga
gttecttttge
aagttctgta
gctaaatgaa
ttctcaatgt
aatttccatg
ctactgaaag
tggtaagaat
acttcataat
gtggaaattc
cattaaataa
actctttgta
tgtetgttgg
ccaaaaatat
gtgtcagegt

ttccaggatt
tctegeccag
gttcaggtga
atgccecggcet
ggtcttgaac
aggcgtgage
agaataaaaa
ggtttacaaa
aaaatgaaaa
agtattactt
gtttegtata
atttggtgta
tgttgatata
aattttgcaa
aacttgaaga
gttecatgggt
ccccacacat
tcaacttage
ttttgaaggc
tatgaaattt
tagaattcaa
tgaaatttcc
caccagagca
gactcegttg
tttctgettt
tgaaacttgg
catttecatct
agatatctag
tttcacttte
tctactattt
aatctagaag
tgaattgcaa
tcctccaaat
tcagggttct
atttaaaata
ttatgatttt
aattgtttca
ttagtagact
atttgtaaaa
tggagaggaa
agaaagggtc
agcctcaact
acaggcatgce
caccaggttg
tcccaaagtg
aaaaggaagg
tgcaagctgg
tagacccagt
agccacttce
ttetgggcete
tatttectectyg
ctecttgeatce
ttectagtge
ttetettgtg
ttacttttag
accctgetag
tcttgactag
tctcatattt
tttgtagagg
tttttatgat
accatgctag
atatgcatat
ggaatcagtt
aaactccgag
atacatttte

40/132

agcaaaaaaa
gctggagtge
ttetettgece
aatttttttt
tectgacctt
caccgtacce
tctactttta
aaacatttaa
tagttcagga
tatattttta
tatattaaaa
tgataaactc
tacctgaata
gttcatgatg
atgaatgtga
atcagggtaa
gtcagaaaat
tetecagagac
aattctaaat
caaaaattaa
gacttcatga
tttaactctce
agatatcaga
accctggtgt
ctctaattcece
gattaaaaga
gaagagcaaa
caacaaaact
agttttcaga
aaaataatta
acacaactca
aggaggcatc
ggcagcagaa
gtagagataa
aaaatactgt
ctgattttta
aaataggacc
gataaactga
aattggaaat
agaaaaggag
tcactgtgcc
ttatgggcett
gccaacacgt
ccgtggetga
ctgggattac
acccagcagt
ggatgaatgg
ggatttgaga
catatgaaat
ccacagcact
atagcattac
cactgttgce
taacacactg
ataatagcac
cagaatgcat
gaaataggaa
tggagaatta
ggaataaaaa
gctgtectta
gctaactgca
gaatccagga
actacataaa
attctgtata
taaaagtatc
atgccataaa

FIG.

tggttttttt
agtggcgcaa
tcagecctecec
atttttagta
gtgatctgce
agcctaaatg
atagctggca
atccatctga
ttaaggaaga
tagtataata
taatttaatg
agttgtctac
gcagatatta
ggagagtaag
caacagcaag
gtgtgttgat
aactgcaata
cgttcagtta
gcaaagtctt
gtaaaatatc
tccatggtaa
acatctgccet
agggtaaatc
aaggatcagg
aaagaccact
gaccgtgatt
gcaagcctce
cttgagtagt
atatcttttyg
agttataatt
ttaattatag
tttgtaagte
acgtattact
ggacaaattg
cataattgta
gaaatcagaa
acatttctgt
aacatttttg
tattcaaaac
tcaaatgaat
acccaggtgg
aggtgatccet
ccagctaatt
tctggaactc
aggcgtgagce
gaacggcaat
gtggaagggg
tgcccaagat
cctgacaaac
ctgtattttt
tatctttect
caatcccact
tctaccatag
tatggcaaca
tcatttatca
aataaagatg
tggatccaac
atgttatggg
ctgcagaaat
tgctaaccag
atctagcttyg
aattctatta
attttatctt
tgcatggtgt
gttataaaat

6H2

tttttttttt
tecttggctcea
aagtagctgg
gagacggggt
cgecttagee
gccaagtttt
tagtgcctag
atctacagaa
ttaacaaatg
ataatattta
gattagtatg
attgtgagac
cttgggagca
catgacttca
tataaaacaa
aaatgctcaa
gaatgcaacg
cattttgtaa
cattttgttg
taattaggat
gattatttta
tttacttett
tcttaccaat
aacaaagtga
ctaaagaata
acccttcagg
cacactcecttg
ttgttaacta
tttcagtggt
gtaacttcca
gaatttgact
agactcaact
ctctagaaac
acagaaacac
caccaggata
ttgaactttt
gtataatttt
ataagctttt
ttcacataac
ctagcatttt
gagtgcaatg
cccacctegg
tttttggtat
ctggtctcaa
caccgecaccce
atcaataatce
aaaatgatga
gccagtgaga
actcectacgt
ctaatagcat
ctttatcaca
gctggaagge
atgatgtteca
taatcgacgg
actttcattg
aatgtaataa
ttttcatgaa
ttgtgccaag
gtatactact
actttttaat
gtttattttce
atggcctegt
aattgatata
gcatatgttt
gaaaaaatag
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tcegagatgg
ctgcaaccte
gactacaggc
ttcaccatgce
tcccaaagtg
attatggaca
tggttttgaa
aactaagatt
aagagtatat
cgttcctaca
tttatatttg
tacacctgag
aataaaatag
aagaactgac
tgccaggecag
agtaggaaat
acatctcaga
tgacattgga
atagaagctg
tataccagca
atgcaactct
aagacatttt
gaactttgct
atgaaataca
agttatttgt
gattttggca
gcttattctc
cagatgccaa
gtaagcacac
ttagatgtag
gcaaattctt
cattactctg
actacagtag
attcttagaa
gcttectecat
taatgtgaaa
aaaagtttaa
cattacatac
taaagtgacc
cttttttttt
gcacgatcat
cctceccaagt
tttttgcaga
gtgatctacc
ggcctaatct
atgttcaaga
ataaatgatg
tattcaaagt
ccaactggaa
aacactattt
actgtttgaa
tcatcttatt
ataaatggtt
taaaaatttc
agaatatgct
ggtgctcatt
atgccttcag
atacctacat
atagtcatat
ttaatacttg
catacaatgt
actaaagatg
ttaaaatcta
attattttaa
tagccetttta

128700
128760
128820
128880
128940
129000
129060
129120
129180
122240
129300
129360
129420
129480
129540
129600
129660
129720
129780
129840
129900
129960
130020
130080
130140
130200
1306260
130320
130380
130440
130500
130560
130620
130680
130740
130800
130860
130920
130980
131040
131100
131160
131220
131280
131340
131400
131460
131520
131580
131640
131700
131760
131820
131880
131940
132000
132060
132120
132180
132240
132300
132360
132420
132480
132540



WO 2004/035741

tattaagtte
atggtggtta
cgaagtcagc
ctgaccccat
gcaacaggcc
tgctcaacat
taagataaac
gcaattttga
ttcaagcctg
gtatctaatg
aatgtgtget
caggaagatc
gcaacagagt
aggagccget
ctaggcecte
tectctgaga
gcatatacaa
tagacccaat
ggattgaagt
acaaatccceca
atcatctcett
ctcacctaag
tgcctggaat
cctttgettt
tetcactcta
acacacgtcg
tgctgaacta
ctctgecatcet
acatcaaatc
ctgtcatgga
tgtatttaga
cctgatectga
cacctgtaat
tgagaccage
cacagtggta
agcccaggaa
acagcatgag
gagcgtccte
gtgagaaaat
gctgactcat
tagagtccag
gatcactgceg
aatctctctg
caacaaggcg
gaaaagtgag
gcccacatca
agtccaagct
gaacacaggt
ggaggtaagc
tctecececcage
cattctectt
aggttatgaa
cttaaccatt
aactcaagat
cacagtgttt
aattgagcte
tecettattte
acaccatcct
atatcctaga
ttagcaaggt
cttgctacac
cctgactttg
attctcecattce
atatccactg
agcacaggac

atgcttatgt
aacttgcttce
tcatattttc
taaaatattt
atacatgtct
cgtggttcat
tgtectgttac
aatcctgtaa
taataaggta
tggggttagt
taggtgcatg
ccttgagetce
gagaccctgt
ggtaacatgce
ttccactagt
caaagtcttt
ataaaatttg
tttcaaaccc
caaatggctt
aggctttgea
ttggtecctac
aatacaaatt
tectetettece
cttetgettg
catgttttcce
ctgectctet
cagtaacctc
ttgtgagaac
gattaccaac
ctgaatattt
gacgtgacct
taggatcagt
cccagtattt
ctgggcaaca
cacacctgtg
tttgaggctg
acccagtctc
accaaaaccc
ttectgttget
cagtgacctt
ccactctcte
gattaagtcc
tgtgtcagta
atacatgcat
ctactattat
tcetecatgtt
tecettageat
gaactttcca
agcaagagac
cctetgectg
gattctgett
ccecatctttg
atcatactga
cagagaccag
agcagcctgce
tggaatctag
ccatttgaag
ttaaacagcc
tteggaacct
gcataggtct
taaacttctt
catatgcagt
attccatatg
gggcaatcag
ttaccacaag
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agttagtaaa
agtttgtgtt
agtaagtact
gtgagtctaa
tacataggga
ttatagtaga
tgacagaaat
aagaacccac
ctgacttaaa
caatgatagg
gtgacacctg
acgagtttga
ctctaaaaaa
catttccact
caatctcate
gacattttct
aatgcttctt
cacaatggtyg
gggagaccta
gggctteage
tgggcaataa
tgatacaaag
tttgggttca
cctegtaaat
ctaggtgatg
ccacatcagce
aaccgaactg
ctgagagtca
ttgtgctgat
gtgttececcecce
ctaaggagta
gtccttataa
tgggaggcty
gagtgagact
gteccecagete
cagcaagcta
tttaaaaaaa
aatcctgata
tgcaccgece
ctctctgtta
acatctacct
tcattctgce
acctcecetgt
aatgcttaca
ctcatcegtt
ttaaaacact
ttecttagagg
ctccaaccte
tcegtgeagt
caacgtcett
ggaagtttcc
ctcettteat
agtgacctgt
ttettgttet
tatatggtaa
accatctttt
caatgcaaag
gacagaatgg
ctctgggett
tcaatgggct
tcttactgtt
tcattctgte
acctatttca
ctgcttgete
ttattataat

aacaagaaag
ttttaaaatt
gatgaggatg
aggttcatat
ctctgttcaa
tactcaatac
tttcacttaa
tecteteecee
attaatttte
aaaaaaacat
cctgtagtece
ggctgcagta
aattcgtttt
gtgaatatgg
atcaccatca
atactatact
tctcecattta
gattttattt
aattctactc
ttcettgttt
aaagctatga
aggccgcaga
gggataaagg
atttttccat
tgacccagcc
atcgcaacta
ctgttcattc
tectaaacte
tttatcttceca
aaattcatat
attaaggttce
gaagagacta
aggtgggaag
ccatctctac
ctcaggaggce
tgatcacacc
aaaaaaaaaa
gcacctggag
agtctgtggt
ccgecagagta
acctagcagt
actgcectgtg
gaaatgaggc
acacagcttg
atcagaataa
tcagtgggcet
ctcecatatga
aggctcctte
tecectggtggt
gccetttget
ctctcaggaa
accttttgca
tggtgtgtcet
tttttttttt
atgtcagtaa
ccatacccat
gatttcctaa
tcatcctaaa
ctcaccatat
ccacctcact
gctggaacaa
aggaatgccc
taagtcactc
ctgtttccac
tttgtetgte

FIG. 6I2

caattaacat
tgaaagtgag
tactggccecet
gacgctgtte
ttecattaata
atactccatt
gggagtctcc
aagtaatgaa
taataataca
aagacagagt
agctattcceca
agccactgca
aagtgtgctc
taaggacaga
aggccaacat
atgtcttect
gtgtaatttt
gatgtattgt
ctgcecctgtac
gtagaataaa
ttctaagect
atgtgtcaaa
tatgttattt
cttggcagtce
tgtggcttec
tctectggaa
accccacagg
ctecttecac
aatactctec
gtecctaatcc
agtgaggtca
gagctgggca
atcactcaag
aagaaaataa
tgaggcagga
tctgcactcec
aggccatata
gacttccage
attttgctgt
gcteatcatce
atcactgtgg
taaatctgag
taataatage
gcacattata
accacctaag
ccececaccate
atcccecaagt
gtgtcactcce
tceetgacce
tceettggec
ggctttatga
agcctttatt
ttgttececa
tttttttttt
atgttccaca
cactcctgte
ctctaatctce
gcacatatat
aagaagaaag
tctctatata
gttcaacgcet
ttctetetta
cttaatgaag
agcacattgt
ttgcececattt
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acaaaccatg
aaatacagct
attgactacg
cttcactcta
cctectgaag
aactgaattc
gtggctgaag
gtttgtcagt
gtactgctat
cacatttaaa
ggggctgagg
ctcagcectgg
aggacataac
atcecctgtet
tggtattcte
ctceccaaat
ttttataaca
aaaaagcgcet
catgaaagag
gaattataaa
gtteccetttt
cactcccetgt
cttaagtcte
ctacatgtct
actgeccatcce
gcttteccaag
cttgccecte
ctcactecce
agaattgteg
ctgatgtgac
aaggtggage
caggggctca
gagaggagtc
aatagtcaga
ggatggettg
agcctgggtg
tagcccagaa
ctccagaget
ggcagcccaa
ctectettece
gttagagtca
caagttactt
agggttgttt
agcattcaac
ccacaaggct
aacaggataa
tcecactacag
tcatccacat
tcaggcagac
agctcccatt
accttagtgt
tattatgaca
ctagacagaa
ttttttgtat
aactgaatgg
ttagttgaag
tettttettce
cctatcttac
tctaacctcece
tacctatact
ttcaaacctc
tgecctgggat
cctttcttag
tcacacagat
gaatccaagg
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gcaaggacgg
taataaacac

aagtgagaag
agacagaatc
gaggatagta
tatattggac
tggaaaacac
ctcagctata
gtaaatgtgt
ttaaccttac
tctteccteac
agtatttatt
gagagttaaa
gggttaaaag
tactgcttaa
agtecgctcaa
cgaaagaaat
acaaagagac
ttcagttttg
ttctagtgea
ctttgttage
tatattgcat
ttggtaatct
agttagacat
gaattcacag
ttaatttagce
ggcaggaaaa
gcaggagaca
gaataaaatt
tctgagaatt
ccatgtagcet
ctataggagg
acctaggctg
tecttgeccaaa
actgtagaca
agaattttaa
acttagagta
tattccataa
tttgtctaac
ctgctgctea
gtcaatggcect
gctaacaaag
agtgtacaag
cagcaggtgg
ctecttgettt
attttctgca
tttcatecttt
agtaagtctc
ttactgaagg
aaacagaata
cagcatcagg
aggaagattt
atccaggaat
cttgtttett
tttaaaagct
cgggegtggt
cgaggtcagg
tacaaaaaat
aggccggaga
tgcactccag
caccaaaatg
aaatcaattg
tgtttctgcet
cccacatcecca
aacacatatc

aatcattctc
ttgatatgtt
aaactctggc
acattatate
aaaaaatcac
tggaatgtaa
tgecatatggt
atataagtct
tagatagact
ccacaagttt
agagtattgt
caataaatct
aattagtttc
gtcattgctg
aatgaatgaa
ttgggagaaa
aggacaccag
agtgagacaa
catctgtaaa
acatcagaaa
cagcaaatag
ttatttaact
tgttaaaatc
cagctatgge
gagagcaatt
cacaaatatt
cagataccaa
atgcatagca
ggagactaga
tctatcatgt
aatcctcatt
ccattettcee
gagtgcatca
gaggtgggat
aagcagactt
caaacaaatg
gatctataat
atagcacttt
aaaggctaga
tttttgcaaa
gcttttgege
actaaaatac
tattctatat
taaagctgat
gatagaaggc
ggaaaagttt
agtaaccatg
aagactttct
aagtgtttta
taatctgaaa
aaggtagcaa
aatgtgggat
gttgctaaaa
tecattttgca
agaatgaaaa
ggctcatgcce
agattgagac
taaccgggceg
atggcatgaa
cctgggtgac
ggaagaagtg
gtatatttgt
gaatttgacg
acccatcagt
ctactatctc

42/132

atctttgtat
tgtaattttt
ttactgtata
atcactttte
agggcacaat
aacgcatgtt
catttcttag
accatgaagc
gaattcatat
tagtttccte
gaggaataca
tagcaatgat
ttcagtcaaa
gcatctcaga
gacttattta
atgacaaata
gctaactatc
tcagggctte
tataaataac
caagaactta
ttgcetgttt
taaagtgctg
attagacatc
ttgttttatt
taccaaaaaa
tattgagcat
tcatttatat
ccatgeccettg
atgatacata
tttgectcaat
ggtcgttaga
tactgggcat
tagctcacta
tacaggcatg
acagcagtag
agggaatcag
ctgctctaga
tctecagcccea
gaaggggata
gttttattag
tacagcagca
ttatcatctg
tgttgattaa
catctactaa
catcttaacg
tgagtccatt
cttctatacc
gggaaggtag
tgattatctg
atagaggtga
aacaagacat
gtttccgtgt
ccatggccte
atcaaaatct
ttatgatatc
tgtaatcecca
catcctggcet
tggtggcggg
cecegggaggt
agagcaagac
atgaaaaatt
tatctaatat
attccattte
acatcctgtc
tgctgetaca

gtcctgggaa
aaataagtta
tcatactgtc
acgctatagg
ttttgtttet
ccattgtaga
tttagtacaa
attttgggga
catagettgce
actaaagtca
taagagaacg
gatgataaca
tgtgcttaca
aagatagatt
caaagtcatg
atacaagtga
agtctcctaa
cctcaaataa
tacaatttca
gtaggtgttc
ctagceccetea
gatgtggcac
ccaggctatce
taaaaattca
aagaaattta
ctectacatg
caggcatttt
cacgtaacag
aagaggcaag
agcttgtett
attgagacac
tttctttetg
taaccttgaa
agtcaccatg
gtctacctge
atccagaaag
tccactgecat
gcttttgatg
gcaaataatg
aatacggtca
gagctgggtyg
accttttaca
gaacagaacc
tataatggaa
aggagggaga
tceceettgtg
tggttctect
ggagatatgg
atagaatcac
gggtgaacaa
cagtcaaaga
gccaggagct
catactttat
ttaaaaacac
atttaggtgg
gcactttggg
gacacggtga
tgcetgtggt
ggaggttgca
tccatctaaa
acagtccaag
aaccccacgt
ccttacatce
agcattggct
actttagtct
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ctagaactgt
atgaacggaa
atactaaaaa
ccatgatcecca
gtcacacaca
acgtggtttt
tttattattt
gattaaatga
tectgatactt
ccctgaggac
tacgtaaatg
acatggtacc
ttgatagttg
acagtgaaat
ttecatectggt
atatacaatc
accacaactt
attacttaat
cagtatttcc
aaaaagaaat
cttettttet
tacgagaaag
tggaatcacc
tccactgatg
ttgatttata
ccagggaatg
tttctaatag
acatttaata
aaagagcaaa
tatccactge
cctttecttg
ggacagggtc
gtcetggget
ccagcctatt
ctaatacaaa
tgattcttat
acagtgggcc
atagctgaac
gcccacaggce
tttccactca
gttggggcag
gaaagtttge
acaagtatta
attggggttce
cacctgcagg
aacaagtgct
tggcaaagat
gggtaaaagt
tgtatcatgg
atgggcacta
tatggggtga
ggacacttaa
tggaattage
attatttaaa
tttaaaaaac
agtccgagge
aaccecegtcet
cccagctact
gtgagctgag
aaaaaaaaac
aagaagggcc
aacgacaggt
catatgcaat
cccaaatata
gaaatctcat
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acctgagaca
tggctagaaa
tatatactga
ttatgaaaaa
tgtgtacctg
aaaagaggct
tcgtaataac
gatgtgaaaa
tacaaaacat
agtaatggga
cctggcactt
tggcacataa
atactaactg
aaaaaatgac
acaataatga
ttacttaaga
tatttctgat
ctctetteaa
atttaaaaag
ataagttctyg
cctaaatccecce
aaaaagatat
ttgggctcac
catgataatg
atgtgagata
gactatatat
aaggatattc
actattagtt
gataagccett
ttgtattttt
aaatcaggag
tcactctgte
caaggaatcc
tggcatttet
aagaaaaaaa
aacttagatt
cttcttatca
agactaacag
tgaatcctge
ttttecacact
gggtcacatg
tgatccttgg
gaagttagac
ccaatcagga
caaagtcaga
cagctatgca
ttetttette
gtceccaggac
tagagaaggc
aaagtgaact
ttcagaccta
gcaagaggag
acaacttatc
aatacattat
atccaccagce
gggcagatca
ccactaaaaa
cgggaggctg
atcgtgccac
aaaaaccatc
atagctgttt
atttaacaaa
ccatcagcac
acctaaatct
aatctccecac
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ttgtactact
actgatctat
tggtcttgaa
ttcaagtatg
gcccettect
tgatggttca
gcecaggagcet
agaattagct
aggatcactt
cagcctggat
gcaaggtggce
catgaggtca
aatacaaaaa
gaggcaggag
tgacagagcg
aaagaaagaa
acttgaacct
ggagagagtg
aagaaagaag
caaaataaaa
aaggctcaaa
gattactcca
cctaccteag
ataatcttag
tctctgetac
cttagtatgt
gagactgttt
ttaataaaaa
tcagcaaaat
atttaaataa
gatagcttct
tagacagaat
gttcacgect
gaattcgaga
tagctgggta
ggactgettg
agcctggget
gcatgcacct
aaggtagaga
cagagaccca
ccaatgeatt
gttcatgett
gaattcaaga
tggtggcegceca
cctgggaggt
catctcaaaa
aaatatcttt
tcactcececat
gggaaaaaac
cacaaaactt
atctggcatc
gttcatgetg
ttaagagact
actgcagect
atgcacagct
aaacactctce
ctatcagett
gtttttttet
atactatctg
ttttttgaga
tecactgecaag
gggattacag
ttecaccatgt
ctceccaaagg
ttgacatatc

gtagatgact
ttttttttte
cteectggett
agccactgtg
tgattaaacc
tgectgtaat
caacatcagce
gggcatggtg
gagccctgga
gaagtgagac
tcacacctgt
agagatcgag
ttagetggge
aattgcttga
agcgagactc
gaaatcctta
aggaatttga
agaccttgtc
gaaaggaaaa
taaaataata
taatctcatg
tctttecagece
aacatgtgca
ctcaaagagg
attattccaa
gcttgttgece
cattecctgta
tttgtttatt
gaacactttg
aatatttact
aaaaatgett
gcactgaact
gtaatcctag
ccagectgge
taatagcaga
accccaggag
acagaatgat
gtagtcccag
ctgcagtgag
gtttcaaaaa
gctgaaatgt
gtaatcccag
acagcctgge
tgcectgtaat
ggaggttgca
aaaaaaagta
tttaacatca
gaatacacgt
tgtcctgtca
ctcaggagtt
ggttctcagt
ccaaatccag
gggtecttget
taacctcect
atgcctgget
aacttttaag
ctecttatet
cccettactg
ttgaaacact
tggagttteg
tteccacctee
gtgtgtgcecceca
gtccaggctg
ttgggaaaag
cacttggact
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ctgaatgagt
aattttttgt
caagggatcc
cctaaccctyg
cttcaatgaa
ctcagcactt
ttagacaaca
gtgcacctat
ggtcaaggca
ctggtctcceca
aatcccatca
accatcctgg
atggtggcat
acccgggagyg
tgtctcaaaa
gtcctgtett
ggcteccagtg
tctaaagaag
gaagagagag
aataaataaa
ccaactaagt
acaagacctt
ctttttettt
cttttcttga
tttattttet
tttceccaac
tcatcagecac
gactagctat
aaatgtaatt
attttggtca
acaattaaca
cttctteatt
catagtggaa
caacatggca
catctatagt
attgaggttg
acctecatcta
ctactcagga
ccetgggtag
aacacCaaaaa
taaatccatt
cactttggga
taacacagtg
cccagctact
gtcagccaag
aaaagtatat
caaagctctg
atgtaaacag
ctgtggtctce
gettgtttece
actctccact
cagacacctce
ctgtcaccca
gagttcaaga
aattactcaa
aaaccctgtt
gacctctaaa
tactgctcct
gaaatcactg
ctetgttgee
tgggctcaag
ccataccceag
gtcttaaact
atatcceaat
tttaataggce

cttcttgcett
agagacdggg
tcccacctea
actgatcttt
ttcacattaa
tgggagacca
tggtgaaact
agtcccaget
gcagtgaget
aaaaaaaaaa
ctttgggagg
ccaacatggt
gcacctgtag
cgaaggttgc
aaaaaaaaaa
aactacttga
agctatgaca
agaaaagaaa
agagagagag
cccaaatcca
ctctgaacag
tttatcttcc
tctectgactt
caacttagecg
ccatagtaca
ctcctaaaat
ctaagacagt
gacacatttt
aattactgat
accagaattc
caattttatc
aataaaaagc
ggccgaggag
aaaccccatc
cccagcectact
cagtgagccg
aaaaaaaaaa
ggctaaggtg
cecegegeeac
acagaaaaca
ataaagaaaa
ggccaaggtg
aaaaatgcaa
cgggaggctyg
atcgaactcc
agttgattct
atatctgecag
gctctataca
caacccttgg
tcttgatcca
aaaactgctt
ctgttttcta
ggctggaatg
gateccttcta
tctttaacat
attttectce
tgttaagaac
gggcgatgtc
gttttttttg
caggctggag
caattttcct
ctaatttttc
cctgacctca
ctttttecta
atctcaaact
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ccattccaca
tettgecatg
acctcccaaa
ctaagcataa
gcaaacaacc
agatgggagg
acatctctac
actcgggcgg
gtgattatge
aaaaaaaaaa
ccaaggcagg
gaaaccccat
tectcaggtac
agtgagccaa
aaagaaagaa
gaggctgagg
gcaccacggt
agaatgaatg
gaagaaagga
acttctttac
ctecttcecat
ttttaccage
gaatctcctc
aaagtattta
tttcagcaca
gtcagcattce
tcctggaaca
acttatataa
ttttgcagta
ttacattgtt
tagcaatatg
aatccaggct
ggaggatcac
tctataaaaa
caggaggctg
tgattgtgte
aaaattagecc
ggagggtcac
tgcactccag
aaacaaacaa
gtacaggggt
ggcagatcac
aatacaaaat
aggggggaga
agcctgggta
gcagggactt
gtttatgact
atctacaatc
cccatttett
cttatcttta
ttatgaaggc
atttttttta
cagtgatgecce
cctcagetgg
agctgataat
tacattttta
attaacaaag
aatcagtccc
tttttttttt
tgcagtggtg
gcectecagtcet
tattttagta
ggtgatctge
tgatttctta
taatgtgttc
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cagcatccat
ttgceccagge
gtgataggat
atctaataat
tggccaggtg
atcacttgag
aaaaaataca
ctgagctggg
cactacactt
aagaagcagg
cctectggat
ctctactaaa
ttgggagget
gattgcctgg
agaaagaaag
gaggaggatc
gctetggtet
aatgaacaaa
aggaaggaaa
cctaatcaac
tctattgeca
caaacacaat
cacccattat
tceccagtceat
taaagatttc
cttgagggca
taccaagtac
tttcatttte
ttttctaatt
ttagcaccca
tatttatcac
gggtgcagtg
ttgataccag
acacaaaaat
agaggtggga
actgcactcce
aggcatggtg
ctgagecctgg
ccectgagtga
acaaaaaaac
gggcatggtg
ttaaggtcag
aagccgggag
atcgettgaa
acagagacte
aaaaaagtat
aactactagce
ccagactaag
tectettgac
gccecactcea
catcaatgac
ttgttatttt
atcatagctce
gactacaggce
tececctecttg
gcecagttett
actgaaccta
attgctttag
tttttttttt
caatctecgge
cccgagtact
gagatggggt
ccaccttgge
attgatctac
aaaataaacc

140400
140460
140520
140580
140640
140700
140760
140820
140880
140940
141000
141060
141120
141180
141240
141300
141360
141420
141480
141540
141600
141660
141720
141780
141840
141900
141960
142020
142080
142140
142200
142260
142320
142380
142440
142500
142560
142620
142680
142740
142800
142860
142920
142980
143040
143100
143160
143220
143280
143340
143400
143460
143520
143580
143640
143700
143760
143820
143880
143940
144000
144060
144120
144180
144240



WO 2004/035741

tcgtgacttt
atattcatat
gaattctttt
tactttgtag
ttaaaactag
taaatcagta
caagggattt
taccatcaaa
ggagtctcac
acgctacagce
tacaggtccce
tgtatgaatg
aaataacttg
ctcctaatat
tagccaagca
caccccatca
aaagggtaac
attacaatac
gtgagaatgg
ttatgagcca
gtctatttat
actgccaaag
tagaaaacaa
aattatacat
gttagattct
atcccaaagg
tacaatatat
gaaatcttcc
tttgatgtta
tgaaagcatt
taatcccage
cagcctggece
gatggctegt
ctgggaggeg
gagcaagcct
atgatatata
tttgagacgg
accacaacct
ggattacagg
tcteccatgtt
ctcccaaagy
atgcattagg
gtggaggggce
tatatttaga
tacagtcaga
ataaaggcat
gcactctggg
ccaacacagc
cacacctgta
gcagaggttg
actctgtcte
aacaggactg
aatagataag
agattactta
ttacttaaaa
cttctatate
tagaatatag
aaatttattt
tagagactgg
atgttgccca
cgcaaagtgc
agccacgtgce
tgtgagcaaa
tgatctgaac
tattaagaat

cccteccaaa
attgaataaa
ctecactagtt
gattattatt
ggcttectcet
ctggtgtcaa
tccecatetta
gttggaattt
tatgttgccce
atcctggect
tgccaccaca
agactagtgg
gatttgtatc
agttcattac
aatgaactac
ttatcaacaa
agagagatat
tccttetaga
aaggctctte
aacaaattcc
catattattt
aggaaataaa
gaaaccataa
acgcactaaa
gaaaattaaa
ataggcaggt
gtaaaaactc
tectgcagegg
agatagtgcet
agaaatagaa
actttgggag
aacatggtga
gecetgtagte
gaggttgcag
ctgtttaaaa
tggcctctaa
agtcttgcecte
ctgtctccca
catgtgccat
ggtcaggctg
gctgggatta
aaactaaggc
tagaattcaa
gtgaagtaga
agagaagaca
aatgccaaaa
aggctgaggc
gaaaccccat
atcccagcta
ccatgagceca
aaaaaaaaaa
gctgaaaatg
aaaggagaga
cgttggttac
caaagggctg
tgcactgtecc
ctacgacaac
ttaatacagc
gttatgagac
agttagtctc
tgagaataca
gggtagtggce
gaaatgacaa
ttgtgtccce
ttggggcttt
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cctgtcecta
tgtttgttcee
attataatta
ttttaaacag
tgtgctccct
agaaatcata
tatagtaata
taaattagag
aggctggagt
caagcaattc
cccagcagaa
ggtccttaac
taccagcatg
aatgctaaat
ttattctcat
caacatgata
ttctgaggaa
agctcaatac
ttcaaactat
tacaaaaatt
aagaaacaaa
gagcataata
tgttaaaaat
gcaaagataa
ataatcagga
ggatcatgta
ggagacagga
gggaaaaaac
tggacacaaa
gataaaacac
gccaaggtgg
aaccccgtet
ccagctattt
tgagccgaca
aaaaacggta
ttgtaaagct
ttgttgcceca
ggtttaagcg
catgctcage
gtctcaaact
caggcgtgaa
tcaacaagat
aatgagacct
tgggttgaag
tatatggaaa
tgacagaggc
aggaagatca
ctctactaaa
ctcaggaggce
agattgtgcc
aaaggaagac
tttcttgeac
gagaggtggg
tcaggctggt
taaggtagca
aataaggtgt
cgagaggctg
actttaaatt
tggctaattt
aaactcecgg
ggtgtgagtc
taccatactg
gccgttcaat
tcaaattcegt
aggaggtaat

ccteectceaa
cccaagtatt
aaatgtaata
ggaccaacaa
caggactatt
atctcacaac
aaattttcag
gtagtcatct
gcagtggcta
tcctgectea
atatttagct
caagattcac
ttctttgagg
actaagatgt
agggctatta
ggatttcctt
caaactggta
ataatgacta
gcaaaatgaa
accatcatat
catttattga
tctattctta
attacatagt
cataatttat
aaaacttcat
gaacagggga
ctgagcgtga
agaataatgg
agatcttaaa
aattaggccg
gtagatcact
ctactaaaaa
gggaggctga
tcgegceccact
aaaataaata
gaatgcctag
ggctggaggg
attctccage
taattttgta
cccaacctea
ccaccgegece
taaagctgtc
gcttgactce
aaatatttag
cctaaatttt
tgtgcatggt
cttgagccca
aatacaaaaa
tgaggcatta
actgcactct
tcgagggcta
ctgataaaaa
cagtgagagg
ctctgaatct
ctgtccageca
agctgcetage
aattttaaat
ttatttttaa
ttgtattttt
gctcaagtga
accacgcccg
cacatgcaac
gctgttagag
atgttgaaat
ttggttttga

FIG. 6Lz

taactaatat
tgttgctata
tttattttet
taaataactt
tectttgtaaa
tttataaata
ctgtgecatyg
ttctttettt
tttgcaggeca
gcttgecaag
ttctgaattt
aggattttta
tacaggtatg
gatgctcaca
taattaacaa
ttatcttgaa
atgagggagce
atctctggaa
tcaatcagca
gctgtecatge
agatttatca
gaaaataaca
aacacagaaa
aaattatgag
gaagatgaga
aaggagttcc
aatgttaatg
gaaactgcat
gttgagtcaa
ggtgcagcgyg
tgaggtcaag
tacagaaatt
ggcaggagac
gcactccagce
acatttacta
tttaccactt
caatggcacg
ctcagcetce
tttttagtag
ggtgatccac
cggcctatca
tagggtcaca
taagcctgta
gaggtgaaat
cacacagtaa
ggctcatgee
ggagtttgac
attagctggt
gagtcacttg
agcctgggea
gaaccctgaa
tcttgaagaa
agaccaccect
gattataaat
gcactttcta
acatgtggce
ttaatttaat
attttaatct
ggtagagacg
tccacctgece
gcctaaactt
tgtaagatgt
aatgaaattc
cttaatcecte
gggtggagee
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tatcattctt
aatttatgaa
ttaaaaactt
ctctacttga
aacaataggc
cagcatgtgg
gctaaaagtt
ttaaagaaat
tgaccacagc
tagctgggac
ctcaagtgtg
gtgatttatt
tcttttatat
cactacagaa
attcttgtat
gagtctggaa
tactgtgtcc
aaaagcaagt
gtgaacaaat
atgtctgcca
tgtgctcage
ttaacacaaa
gacaatgtat
gtacagaata
tctgggetgg
tgatcgggga
ggacagtaaa
ggttaaaagg
aagagtacaa
ctecatgectg
agtttgagac
agccgtgaat
tegcettgaat
ctgggtgaca
ttgttttctg
tttttttttt
atcttggctc
cgagtagctg
agatggggtt
ccgectcagce
ttettatttt
aagattgtaa
ccatttctac
ttcaaaagtg
agtgtcaata
tgtaatccca
accaacctgg
aatggtggta
aacctgggag
acagagtgag
attgggaatg
gaatgcttta
aagtaatcag
gaaatagaga
tgatggaaat
actgagtact
gaattcaaac
attatttatt
gegtttecacce
ttggcctcece
aaatttaaat
agaagtcaga
aaggttccaa
aatgcaacag
ctcatgaata

144300
144360
1444290
144480
144540
144600
144660
144720
144780
144840
144900
144960
145020
1450890
145140
145200
145260
145320
145380
145440
145500
145560
145620
145680
145740
145800
145860
145920
145980
146040
146100
146160
146220
146280
146340
146400
146460
146520
146580
146640
146700
146760
146820
146880
146940
147000
147060
147120
147180
147240
147300
147360
147420
147480
147540
147600
147660
147720
147780
147840
147900
147960
148020
148080
148140
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ggatgagcac
caccatgttg
ttgggcttct
gtgtaaagta
ataacaggtt
cctecactcte
tccagggttce
accatcacac
caggctagtc
gggattacag
gtttaaggtt
cacctggega
ctctaagetc
ttgctctgte
tctegggcetce
ccactacatc
tttaactcct
cagggatttt
aagaaataac
gctttacaat
tatattatat
tecctecteaat
gagaattatt
ttgtcaatat
acattcatgg
taatatgaaa
caacacataa
atgaaaatta
aaccaatacc
tcttagaaat
attttgggca
ggctgggaat
aaagcatctt
tcagaagatg
ttttactatt
gtgetttttt
caacaattca
ggattgectt
cttacaagtg
aaatgccaag
gcagggattt
acagaccacc
cttttaataa
accacctcca
gttgaaagaa
catgatgaaa
ttgaaaaccc
actctaaaca
ctaataatta
gactactgtt
aaaaaaaatc
tetttattet
agattgaagg
gaattgactg
gctaactgta
gtaagttacc
acacacacgt
tgagatgaaa
attccgggga
ctctaatgtt
ttgcccecte
atctttatgt
tttagttttc
cactgcaaag
gtaacacatt

ctgaggtage
gaagcagaga
cagcctacag
ttttgttata
agaaaaggag
acccaggctg
aagcaattct
ccagctaatec
ttgaactctt
gtgtgaacca
taatcatata
ttttatataa
tgtaaagagc
agccaggctg
agcgattctce
tggctaattt
gggctceaagce
taaatgtaag
ctctaagtaa
attgtcctac
actatagtta
tttaacagaa
ttgattaaaa
agaataatat
atcttcttga
tcacagctcecce
tttagaatgg
ccagtcttece
cattccceccta
tatcccaggt
ccccaagttt
atgttagtct
tcttaaatcet
gaaagttgcet
tacctgtgat
ttaaaaaaaa
agaattcaag
tactactgtt
agaaactatt
caccagccag
cccactttgg
ccececgtaga
acaatatggce
tgtcaggata
aaatcctgtt
ctaaagaaag
agttgtcgaa
ttttcectagga
tttcaaagtt
tccacatttt
agacagatcc
tccaaaaata
agactaaagt
acaaaactgg
tttcttagga
cttaaatggce
gtattagcgg
tetttatttt
tacacgtgca
cctgttgeca
ccteeegete
ccatgtgtac
ttgttectgeg
gatttgattt
ttetttatce
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ctetttgace
gtgagcactc
aactgtgagc
gcagectgaa
gcagggccett
gagtgcaatg
cctgtctecag
ttttgtattt
gaccttaaat
tecgegecetgg
aaatgtatga
tatattgtgc
accagggatt
gagtgcagtg
ccacctecage
tttgtagaga
gatccteccca
actacctagt
tctectattte
tgtgggtage
aatgcatttc
ggaaaattgt
tatattttta
ctagccacaa
atttctgtta
ttttetttgg
gtaattatta
caggtaatat
tgttatgttt
tcagcatatt
aataaactat
tcagataaaa
aaagaaagtce
ttgtecttcaa
actgttgaaa
aaaaaaagcg
cattgaaaga
cccatcttta
cagtatggcect
agttttttct
gcggaaagca
agctgectect
atattaagtc
acaagaattt
tctacagaaa
ccacaaaagt
ccacccatcet
agttgattct
tetgtggect
agaacattta
aaaatgtgga
tcaatgcceat
taaatgcaag
attacaatag
attattcacc
ttagaaaaaa
aagagagcaa
taaatttaat
gttattactt
caacagtgaa
tcecteettyg
ccaagactta
ttagtteegt
cattettttt
actcatcaat

cttccaccat
ccaagacact
aataaatatc
tagactaaga
tttttetttt
gcatgatcett
cctceccecaagt
ttagtagaga
gatccacccg
ccgaggcaca
tatccagtaa
taaggaattt
tttttttttt
gcacaatctt
ctectgagtg
tggggttttg
ccttggecta
caactcttat
atttataatc
gcaataacta
aactgcatgg
caaaattagc
atcaataaaa
aattaaaaaa
tetaggtget
catatttagt
tattctcttt
aatttaagtt
ggaaaaacat
ggtattttat
tecectgeaga
tgaattgttt
aggaacaaag
acttaaaaaa
attatgaaaa
aatccctggg
aataatctct
tgtccatatg
tagtcatttt
ttgecagatag
gcatttaggt
gtectectgtg
tcttttatge
ggtaatgttt
gataccactg
tcacctcaat
atagaaactt
acaacacatt
aaattttgtt
aaaagatatc
acattccact
aaaagacaaa
aaaggaaaaa
tagagtatca
taagaattta
atgtgtgtat
ggcacacatg
tttgtaagtt
gggtatattg
cacagtaccc
cttttggagt
tctecccecactt
taggataatt
aatggctgtyg
taatgggcac

FIG. 6M2

gtgaggacac
gaatctgcca
tgctgtttat
caaaggtgga
tttttttttt
ggetcactge
agctgggatt
cggggtttca
ccteggecte
gtgtttttac
gttttgatat
taagcactct
ttttettttt
ggctcactgc
gttgggacca
ccatgttgece
ccacgcatge
tctatattaa
agattcagag
aggtaatctg
gagaaagcaa
ttatttagaa
tatttctett
aaaacatttt
tttaaaagtc
tactgtatta
attcttatat
aaagaacatc
agaagtatct
ttccaggttt
aacctgacaa
aagaatttgc
ccacaaccag
cattttcecat
aacagataat
acacttcata
tatcceccecag
tacctaagge
taatgcaaga
atgtgactct
attcceccte
gcatgtcagce
ccttetttgt
gttgaataaa
gettttgggg
gccaagacat
gaaagactaa
ttggttttce
ttacattgat
tacaacccga
aaaaaaggag
gacggctatg
atggcatata
atgttaaact
ggcacacaga
attcatttac
tgcataagtg
tcagettttt
tgtgaagetg
agcacgcagt
tceccagtgte
acaagtgaga
gceteccagtt
tagtattcca
ttacattgat
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accacgaagg
catcttgatt
aaattatcca
ctaaggcagg
tgagacaaag
aacctccacce
acaggtgtge
ctatgttgge
cdcaaagtgct
agagaagcct
aaaaaagaaa
acattctgcet
gaacagggtc
aacctctgcec
caggcgcatg
caggctggtce
ctggccacaa
caatatagac
gttctettat
aaagaccagt
ctgtgttcett
tgtcctatca
tggtcaatac
cccctatatt
atatttctga
agaaaatgta
tgaaaatgac
tacatactac
ttagtagtac
aagttacagt
gtgaagttgt
taaagatctc
gaccatagca
tttaaaataa
ttaaaattta
tagtgcaaaa
tctectgaaag
ttatctccca
gaataggtaa
tacaggagca
cagtgcagtt
ctctgattat
attcccaggt
tttagcagaa
agcccgagtt
ttcttgattt
aaactatctt
aatttggett
cctttgaatg
gtctaatcat
tggggagagg
gaaatgttac
ggacagtatt
tgctgaagtt
tatgatgtat
atacgtatct
ataaagcaaa
aaaattttag
aggtttggac
ttttcagccce
tactgttccc
gcatgcagta
acattcatgt
tgttgtatag
ttcatgtgtt

148200
148260
148320
148380
148440
148500
148560
148620
148680
148740
148800
148860
148920
148980
149040
149100
149160
149220
149280
149340
149400
149460
149520
149580
149640
149700
149760
149820
149880
149940
150000
150060
150120
150180
150240
150300
150360
150420
150480
150540
150600
150660
150720
150780
150840
150900
150960
151020
151080
151140
151200
151260
151320
151380
151440
151500
151560
151620
151680
151740
151800
151860
151920
151980
152040
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tgctattgtg
tttattttce
tttttagttg
gttccctttt
ttttgaactg
aatcttaatg
taacttacat
ttcatctagt
gagtcttctc
ttttatttct
atactgcatt
aataggagca
taattgaagg
gctcagtaaa
acaaaggttyg
aacaataaac
ctgggtggat
ctctgaggge
aagttactge
ggctgetgga
agccacaatg
ctactggetg
aacaagaggc
ccaggggagt
atattaggtg
cagtaattgt
cacaccagaa
tttataatca
agataagtct
ttcecttagee
gaatcctaaa
gcttaagaaa
cagagttgtg
ctctacaact
taaattcttt
atgatgtgcet
tgctccatga
aagtattaca
gaacaaatac
ctgtatgatt
aaaggcttag
aactacaata
agaggtcatg
ggatacagat
ggtacatcta
agtcatggga
ggacttctag
gtggtacttt
gaaatagggt
tgttaccnnn
nnnnnnnnnn
atcagtattg
tgggaagatt
caaacagacc
aaaggtcaga
ttttttataa
acctcaggtce
ttececctgggce
attttctctce
gtagctgtcc
ttttccttca
tcaatgacat
gacacatacc
taaataatta
aagcacatat

aacggtgcectg
tgtgggtata
ctcteccacag
ctccacggcce
gtaagagatg
acaggtgaat
ttgaagttat
aaactcttca
ccatttgttt
tttacatatt
tgtttctaaa
acccagatgt
ctgtaacgac
aatctagtgg
tatttttatc
atttattatt
ctggetcage
tttgagggct
tgggtgetgg
atgtcctcat
tctttecatga
tacaagttaa
aagaatcctt
gcgaagaagg
atctctgggg
aatacaaaat
tatatataaa
catactaggg
gtctttatag
atcagatgct
gttacctggg
gtgatttatc
actagaacct
ttactatgca
cagaactgaa
catttctgta
ttaacggaag
cttgactgaa
tgggttagtc
tgaatgactt
aagatattat
cctgtgaatg
gagtgaccta
acacacaaac
caagccaagg
caggttctca
gcgtcagaac
tgtacagcaa
tatgectatgg
nnnnnnnnnn
nnNnNnNnnnn
tcacctttcet
tctcatacte
ctctataatce
tagtaaacat
ctccttaaaa
acatttgact
tecetttticet
ctaggtggga
cttcctcaga
attectttee
actctcagaa
ccaaggttat
atgtactttt
acagaaagta
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caatgaacat
tacccagtaa
gggtagaact
tcgeccaacat
gtgtectcatt
ctaggtaaaa
tttcaaatga
aagattacca
agatctttgt
tcaaacaatc
taaaatggta
tctagccacg
ttctgtaagg
cagatgatat
tattgctgeg
tcataaagtt
tgtagacaag
gcacgatcca
gaggagacct
gaccttccece
cctagectcea
tcctatttag
gggggccatce
tgcaattaaa
tgtaaccttt
acggcactct
gaaagactta
ccctacaatt
tggtttacca
ccaaatgcaa
gtttctgaaa
aaagaacaaa
gttgaaatag
agtatgctta
tacacaaagg
atagaaatga
gcataggaaa
cctcattaca
agtggaccta
ctttatactt
gggttagatt
tgactttatt
atccaatacg
aaggagaata
gacaccaaag
cagtcctcag
cgtaagaaaa
gcctagccaa
aaagcttcca
nnnnnnnnnn
NNNANNNNNN
catgtcagtt
aactgtttac
ctctatactt
tttaggcttt
atgtaaaaat
catagcctga
ttcagcattce
catcttacac
attactgtet
attaagaaga
gcaccagtac
gctgtttgtc
cataactacc
gggcaaggdc

FIG.

ctgagcgcag
tgggattgct
aatttgecatt
acgttetttt
gtagtttggc
ggcatacaga
aaaataaaag
cccectteaa
tgaaatgtag
taaattcttt
gaggtaattt
atccaagtca
cctacaaaaa
atacaatgat
tagcatattt
tctgtggtea
atgtceggcetyg
attgcaaggt
tagtttctta
atagtgagta
aaagtgacat
tctgggaggg

‘ttggaagctg

ctcaattecct
ttaatttagt
gacaatattc
caaagtcaca
agcattcaca
tacgcgectt
aaaatgtcte
atcteatggg
accagcaaga
gcaatgtaga
gatactcctt
atacagaacg
attaattctg
gatgactgga
ctgcaattge
catttgaata
tcatagtttce
atgccccetta
tggaaatagg
accagtgtcc
tcaaatgaac
attttcagca
aagaaaccca
taaatttcetg
ctaatacaaa
attgttgggyg
nnnnnnnnnn
nnnnnnnnnn
gactttgcca
agtataccac
atatgcaagg
gtgggccaaa
caccctcatc
ccectggtgt
caagccaaag
cagcccaggce
aattggctag
aggcatgcac
ccetgtgttyg
atctcacaaa
aggtacagta
cagagactca

6N2

gtgtetttcet
agctcagata
cccaccaacg
ctgattttta
tttgcatcca
cgttetttgt
caagcaaaaa
cagtttttec
tctcagataa
ttaaatgaaa
gcacctttcc
accacattca
tgagttcaga
ctgagaaaaa
ccttaacttt
gaaatccagg
ggacggccat
ggctcactca
tcacatggac
ttccaagaca
actgtcattt
gactgcataa
gctacacaga
tggtatgceca
tcttcactga
tctcecettta
agtaattgtt
aacatcactce
agcatgaagt
accacagtca
aacaactcac
cttgagttta
aacccagact
agcaaacagc
gaatacacta
atccatctat
atagtgtaac
atattatata
ctggttctge
tctgttette
caaaagatgc
gtctttgcaa
ttataaaaaa
atgaaggcag
aatcaccaga
ccatgtcaat
ttgttcaagce
ttaactctta
aagatttctc
NNNNNNNNNNn
nnnnnnnegce
tctectteat
aagcctgtca
aacagcacac
caaggtttct
ccaacggact
gtagggttaa
gaaactatct
atgcttccga
aagttagcaa
cggcaaatta
tttctaaacc
atgacttaca
gatctgataa
ttttaaagca
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ggcagaatga
agtatttcta
gcgtgtaagt
atagtagcca
aatgagacaa
gttgtttttt
aaggtcattc
tggttctagt
aaaattgtat
ctcattaaaa
aaacagaagc
atctaagaag
cacaagctct
ggcagaatca
agtagcttga
agcagcttaa
cctttgaggg
catactaggc
ctcteccacag
ggaaagtgga
acacaatatt
gggcatgagt
agagaaaaca
atggtaagaa
ataatctggc
taatcaatta
tggtattatt
catgttggcc
tacatgtggt
cagaatcatg
gagaattaag
gaactcgcag
aaggcacatt
aggccttgag
acaatagtgce
aatttattat
tagtacaaac
gtatgtaggt
tcctagacag
tctgtaaaac
tgaagtccta
gtgataaaga
aaggaaattt
agaccggggce
agttaggaag
acatcatttt
tacccaattt
acacttgtgt
atacttaacc
nnnnnnnnnn
tctacaacac
ggaaaaagat
gttgaagata
tttttctgca
gttacatttt
acaggaacag
caagcctecct
ttttcaaatc
tagccttaga
ctttttacat
cttgtgacta
cattctaata
tctagagatt
tggcagagct
atgttacaag

152100
152160
152220
152280
152340
152400
152460
152520
152580
152640
152700
152760
152820
152880
152940
153000
153060
153120
153180
153240
153300
153360
153420
153480
153540
153600
153660
153720
153780
153840
153900
153960
154020
154080
154140
154200
154260
154320
154380
154440
154500
154560
154620
154680
154740
154800
154860
154920
154980
155040
155100
155160
155220
155280
155340
155400
155460
155520
155580
155640
155700
155760
155820
155880
155940
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atcgtcactg
aatgttttat
aggccttctce
acatggaaga
ctgaaaatat
gatagtgtag
tggcaaaata
aaacttaatt
aacaaaaatt
acacgtatat
atattgtgtg
ttgcccagge
agcaaccaac
tggtactggg
acaacggctc
ggtcaggagt
aaaattagcc
ggagaatcgc
tccageectgg
accctgataa
tggaggctgg
taacttgcag
tggtgtctce
agggtccacc
tacagtcaca
acaattcagc
tatagtaact
tgatctgaat
aaactgtggt
aaagagtacc
acctaaaatt
ctggcagage
gatcacagtc
tggaatgtta
tttaagataa
gagaacagta
attctgctag
gtataggttg
ttgctcttgt
ctcectgggtt
atctgaaaaa
caagttgtat
gagcttgttg
atcacttccecce
caaaagaagt
caccctcact
ttcecececcace
agatccaccg
agaagtaatg
cccaggtgaa
gacacgcatg
aactactagt
gtggctcacg
agagatcgag
aattagccgg
agaatggcgt
cagcctgggce
aaaaaaaaaa
gttgaaatga
tatgacttct
actcctgttg
gggcagdgggg
ccacagccte
gacaccagca
tgtcacccag

ttgcttttea
gtaaagtgaa
tcecctettea
taatcctgtt
aggaagtgag
ggtggggtga
aaggataaga
tgattacttc
tattatttat
gtatatatta
tgtatgtgtg
tggacttgaa
agttttagtt
ccetgtgtta
acgcctgtaa
ttgagaccag
atgtgtggtyg
ttgaacctgg
gcaacaagag
cactacagac
aaatctaaga
atggctgett
ccacgtatcc
ataaagacct
ttececgagtte
ccgtaacagg
gcatctgtge
ttattaaagg
aagttactcg
actgaaagat
cttctattet
aatctattaa
ttaaaataaa
gatcactgtc
taagacaaat
agaagaacgt
atattttaga
agtattccta
tgaccaggct
caagtgatta
acccaaatct
taatcccatt
atagcaaagg
ctgtgacttg
aaaaataacc
gatcaatgta
cttaagaagg
ctgcccgcaa

ataatccacc

ataaatagcce
aaagaaaccc
acggagtttt
cctgtaatec
accatcccgg
gcgtagtgge
gaacccggga
gacagagcga
aaaatgaggg
attaatccac
aagactagte
ccatgttaag
gtgaacagga
agacatgtca
ccacagcctce
ggacaccagc
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tttttctaaa
taacagtacc
actggcecctcee
gcttaggaaa
ctatagctgg
agaggacaga
cgactctttt
atgagaaaca
tttatgtttg
tatatgcata
tgtatatata
ctecctgggcet
ttgaaaaaat
gtttgecatgg
tcccagtact
tctgaccaac
gctcatgecet
gaggcggagg
caaaactctg
tgggtagctg
taaagttgtt
tcttgaaatg
aaatttccte
catttaaact
caggggatta
cctagacctt
tcatctaaat
caatttttec
ataccttgece
ccctttecta
ttecattggca
gtgatcatca
ttccatcagt
tgctttaata
agcaggtata
gatgaaatta
aatcatctca
atccaaaaat
ggagtgcaat
gggatactca
gaaacacttc
ttacagaaga
agagattgaa
catgtataca
ttaactaatg
ctttgtaatc
ttectttgtaa
aacattgctce
accctttget
atgttgctca
tacctggttce
agtgtcctca
cagcactttg
ctaaaacggt
gggcgectgt
ggcggagett
gactccgtet
ttgtaaggta
atatattata
cttaagagac
aaaaactctg
cgtgcacatg
ccggggatac
agacatgtca
accagcacca

tgtggecact
tggcataaaa
tcatttttca
aataactaaa
cctatatgcea
gaaatggaag
aaaatggtct
gcatctataa
tgtgtagatc
tgcatatata
atttttttaa
caagcaatcc
aacaaatatt
gctgtegtaa
ttatgaggcc
atggagaaac
gtaatcccag
ttgtgatgag
tctcaaaaac
gaccaacaga
ggctggtttg
tcctcacata
ttcttataaa
taatcacctt
gggcttcaac
aatttgtcaa
gtcataccca
tatagaaacc
aggactcatc
atcacagttt
atttatttcc
gccactaaca
atgaaatttt
ataattctgg
aaaacattcc
acatttttga
attcaatcct
ctgaagcttt
ggcgcaatcecce
actggctaaa
tggtcccaaa
agaaacaggc
actgtcaggce
tccagatgge
acattctacce
tcegecaccece
ttcteecceac
ttaacttcac
gactctcttt
cacaaagcct
tgtgtcttac
ctttaaaaat
ggaggccgag
gaaacccegt
agtcccagct
gcagtgagec
caaaaaaaaa
actacctact
gtgtggtaga
ctgcagtttt
gggagactat
tacgagcgta
cagcaccaca
ccggggacac
cagcctcaga

FIG. 602

gectgttttct
taagtgctca
caaagtgaaa
gcttgcetaga
tgtatgttgg
gaaaggggcet
atttcaaatg
tccatcectg
ttttatatat
tgtgtatata
aggaatgggg
tcecacctcag
aaacacccat
cgtaacacta
aaggtgggceg
ccegtetceta
ctacttggga
ctgagatcag
aaaaaaacaa
aatttatttt
gtttectgagg
gctgteccte
gatactagtc
tttacggcece
ctatgaattg
cactacagtt
aatgaaataa
caaatctata
tatggtggta
cctcactgge
cctgaaaatg
ccttagggta
ctttattact
tgtaggtcat
gtcatctaat
gtacctgcta
aaaaattatt
ttttttectg
tgactcactyg
tataatgcaa
catttcaggce
tcagataaat
ctectgatecce
ctgaagtaac
actgtgattt
ttaagaaggt
ccttgagaat
cacctatccce
tctgactcag
gtttggtgtc
ctgttggggg
gagggttgtg
gcgggeggat
ctctactaaa
acttgggagg
gagatcccge
aaaaaaaaaa
ttttatagca
atgcagcaga
tgcttttgee
gaaggaagag
caagccaggt
gcctcagaca
cagcaccacg
catgtcatcg
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cactaaagga
ataaatgtta
tagaaaaaca
caaaatacac
aacaggacaa
acagccttgg
ctgggttgtg
atttttctac
atacatgtac
catatataat
tctcactatg
cctecccaagt
gtgtaagggt
caggcecggge
gatcacctga
ctaaaaatac
gactgaggca
gcecattgtac
aaacaaaaaa
ctcacagtte
cctetctecet
tgtctgttte
atattggatt
tgtgtccaaa
ggggtggggc
agatttatag
tatagcatga
aattatatac
gatagaccac
ttgccacaaa
taaataatct
gaacagctca
gctcegcetac
tcaaattttg
aaagcaaccc
ggaatcaagt
ctgtataata
agacggagtt
caacctecege
atatttcaaa
aagggacact
gaacatctca
aagccaagcc
tgaagatcca
gtttectgeece
tctttataat
gtaatttgtg
aaaacctata
cccgectgea
tetteacatg
cctgtggtcea
gcegggegeg
cacgaggtca
aatacaaaaa
ctgaggcagg
cactgcacte
aaaaaaaaaa
ttgtagtgaa
actgatgatg
ctcttggaac
agcatactcg
gacaccagta
tgtcaccggg
gcctcagaca
gggacaccag

156000
156060
156120
156180
156240
156300
156360
156420
156480
156540
156600
156660
156720
156780
156840
156900
156960
157020
157080
157140
157200
157260
157320
157380
157440
157500
157560
157620
157680
157740
157800
157860
157920
157980
158040
158100
158160
158220
158280
158340
158400
158460
158520
158580
158640
158700
158760
158820
158880
158940
159000
159060
159120
159180
159240
159300
159360
159420
159480
159540
159600
159660
159720
159780
159840
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ccccatggte
ctaactgact
taccagatca
ttgttacaca
taaattagaa
aaaaacttcc
aatttatatg
atcactgatg
aagctaaata
ctgagagaaa
gagggcagtg
caccteagee
tgtatttttt
gggctgaagce
ccgtgecagcec
ttagggagtt
gtaaacagtc
agctgtctet
tggaagtatc
ctctttacta
atcgtttcett
tecttgacatt
tcatccctea
atgagcagce
ataataaatc
aacctacaca
aaaatactac
gtccacgegt
ggttgaatce
attatacttc
tgtgatgaaa
tcaatctgeca
- taaattggtc
ccacaggaag
actggttget
ggtaatgcta
gtectggtgac
gtagaagcta
ttgctggdec
aatgtagcett
tttttttgtt
tggcgtgatc
agcctccecga
tttttagtac
tgatccaccce
gcctgaatgt
aggggaaaat
cctecatacgg
ttggggctgt
tggaatgcct
aagttcaggg
atttaaagcet
ccgageccag
agaagccaag
tgcaacaaat
ggcaacatgg
aagtctcaca
ataaacaatg
tccagagagg
gaattgtttg
tceectgtatg
atctcctaaa
aattaaaaat
gtgatttgea
ttggtctcta

tcagacatgt
acagccacat
tgacaaataa
aaattagaca
gtgtaagaat
aactttgaaa
agtagcatag
ttttagaact
attgttctte
cacattagca
gtgtgatcac
tceccaaggag
tggtagagat
aatctgcctg
ttatattttg
tctttagttt
ccteatttet
cctgagatta
aaggaggcag
ttaataccct
ctgggagacc
ctcagattgg
gtatctgtgg
caggtgagac
atgtttaagce
tcttceectgta
gtaaatagtt
gttcagaata
acagatgtgg
tcatcttacc
aataaagcag
caaagagaaa
aggaagggat
gttgtgaaga
agatggagaa
taatccagtg
atttctgget
gggatgctac
aaaacgttga
ggattgagat
tgtttgtttt
tecggcetcact
gtagctggga
agacagggtt
acctcggecet
ttttaaagta
aggaatcaga
agatgaggaa
gcagaagaga
atttggcacc
gagaggctgg
atacaacagg
aggcactcceg
aagtaggaga
gctgettaga
aggccaatgce
ggtctgaatt
atacattctc
gatttttttt
acaaccaccc
tactgtgtat
ataagtccat
atattctcaa
aaccaggatc
ttaataatga
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ccctgaggee
gaacagaacce
taaacgatgt
actattacag
gggagaaaaa
aactgatttt
ccagcetgget
cttcagattt
ctcaagaaca
gtctceccate
agctctgcag
ctgggaccac
caggttttge
ccetggecte
ttttaaattt
atcagactaa
gcttatctag
agacttgttt
ttcaaaactg
ttctetecett
tttgtagaat
gttaggtgaa
ggaattggtt
cagcagaagc
cacaaagtcc
tccetttaaat
gttatactgt
gatgettttt
aatccatgga
atgcattcaa
gggaagaggc
aagctgcectcet
ctgtaggceac
aaagacaaga
taagctgcat
gtccataatce
gtcacaactg
taaacatcct
tagtaccaag
ggcagtggta
tgagacggag
gcaagctctg
ctacgggege
tcaccatgtt
cccaaagtge
ctggtgacca
caccagggtt
gaatgtggaa
ctgatgggac
aagtgaatgt

-ggtggcaata

ataaggtgat
atgtttaaaa
actgagagte
ggtcaagcaa
cgacgtggaa
caagagagag
ttgaggcctt
tetetcattt
ttattcttac
tgtttgagga
tctectacat
atatattata
aagtcaaagt
tgactgtttg

cacttagacc
aggtgagacc
tttttaaacc
ttcgactaaa
cttcatactt
tataatgcat
ttattatctg
agaactcttg
aatgacctta
ttgtttttcc
cacgacttcc
aggcacatge
cttattgcece
tccaagtgtt
tectetgtat
atttcaaggc
tgattattcc
ctctaactac
aactgggcat
ctatatgacc
ctctgaggtt
cttttagcaa
ctaggactcc
actttacagt
tttacataaa
catctctagt
attgtttagg
tttctecgtet
taccaaggaa
caaacagaac
tgcatccatce
ccaagttggg
ttacagattt
catgatctga
ggcggtgaga
caatatccce
ttggggcgga
acaatgcaca
gctgagaaac
agagctggayg
tctegetetg
cctectgggt
gtgccaccac
agccaggatg
tgggattgca
tattcgctga
tactgcectga
tagcaggtaa
caacgtgcetc
atcaggtagg
tgaacttggg
ttaggaacta
aagaggagga
tgagagaatc
aatgaggact
atgagagttt
aacagcagaa
ttcttgecaaa
tacatatgca
cacagattca
taacttceccc
agccatagta
tagetgggta
ccatgcacag
aaaagacctg

FIG. 6P2

cttecaaccce
agaggaaact
acaaagattt
aacatgttca
taaaagtcat
aaaaattaaa
ttgtactcaa
ccettgettt
cctegttttg
tttteectgte
ccaggttcag
caccacgtce
caagctgatc
aggattacag
ttttctcectet
tttecectteca
caaatctgtg
ctgacggcag
tggctccact
acactaagtec
atgttaacat
cttatctttt
ctaaggatat
cacctacagg
atggtatagt
ttataatacc
gaataatgac
aatattatgg
cgactgtatg
atgtaaagcg
tagtggaaac
gggtgggtgg
gacgctaatg
ttcatgtttt
ggaagcagaa
ccaaggaaca
gtgctacttg
agacagccct
tctgttataa
aagtgcttag
tcgeceggge
tcacgccatt
acccagctaa
gtcteccatcet
ggcgtgagece
gggattaaat
gcaatgagaa
atagcatgtg
agttectggat
cagatggata
agtctccaca
aacacaaatt
accatcaaaa
attatactca
aagcaaggac
tggtgggaag
gaagggtaga
gctcagtgaa
aacatataaa
acatttaatg
tctaaatata
accatgaaca
tattacaatt
catttggttg
tcctatagaa
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agcccagetg
tccagtcacce
ggagcagcat
tttacaatac
tttttectee
ataaccttag
cacttcaata
agtctggttt
ttttecttgt
acccaggaca
gtgatcctcc
agcttaattt
ttgaattcct
gtataagcca
ggcaaattgt
attttgacat
tttacagtct
aatctcctet
ccttetectt
ttatttagge
gctaaggttt
tactaaaaag
caaaatctge
atcatgacaa
atttgcatat

tcatacgatg

aaggaaaaaa
atccacagtt
cattttgaca
gtgataatgc
gatgcccttt
gtcaggtatg
agatgggaag
gatctgatac
acaataggag
gttcggceaat
catctagcag
tcccccaaca
tetgtectag
cttecececaatg
tggagtgcag
ctccecaccte
tttttttgta
cctgatceceg
accgcgeeeg
gtaaggtatg
gaacgacgtt
cttgctttgt
atattaaact
aatgagtctg
tctgaatagt
gagacgagat
gatactaagg
tttgatcgac
caccaggtct
acaggaataa
ggtggtagcce
gaaacatggt
aaagctgaaa
ccatatgttt
ccteggatgt
cacctaggaa
tcecccaatat
tcatgtgtct
taaatttgac

159900
159960
160020
160080
160140
160200
160260
160320
160380
160440
160500
160560
160620
160680
160740
160800
160860
160920
160980
161040
161100
161160
161220
161280
161340
161400
161460
161520
161580
161640
161700
161760
161820
161880
161940
162000
162060
162120
162180
162240
162300
162360
162420
162480
162540
162600
162660
162720
162780
162840
162900
162960
163020
163080
163140
163200
163260
163320
163380
163440
163500
163560
163620
163680
163740
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tgattatgte
tgaatacatt
gcectttcat
ttagctctga
aactactace
caataaccaa
taaaatttct
gtcaaatatg
ataatatget
tgattataca
cttaaaatgc
ttgtcaggtt
gtgttgaata
agtttccteca
tttatttcac
ccacttgcett
tcactagcca
gaataaatca
taaaatcaaa
ctcatcttga
catgggggcg
atgggactte
ccectttgect
gagtcaatta
tgtgaaaata
tcacagacta
ctgatacaga
tattctcaca
ttcacaaaat
ctgtgaggta
gcctcecaatg
cccatagaat
gtggtttctg
gaagacactc
actcagctaa
tgacaaatgt
ctaatacaat
taaaaatcac
tactgttgag
attcatgget
cagcaagttt
ggatttggcet
gtgggacaag
tgcagctcegt
taatttcaat
cattacttat
tttgaggttt
ggtgaggccg
gtggatcacg
ctactaaaaa
caggacgctg
gcgccactge
caaaaaacaa
aaaaaatata
agctgcagtt
tgecetgggte
cctgectete
aagacagcaa
ttggttacat
gagcagtgta
acccgaatcce
cccactttta
aatactggcc
ggatgaatag
gtctactcaa

atgcecattga
tattactctt
tttcagaaaa
agactcaact
atctctcatt
accaaacatt
teccectgatta
cctacatgac
ctacatgctt
aatatttggg
aaactgacct
atgttaaaac
gctatagaag
cttacactgt
ttattgaact
acagtgatgg
tctagtcecac
gtagatgggc
attgtagcta
attgtaatcc
gcecttececee
ctcectacttg
tetgecatga
aacctetttt
gactaataca
tctagaagaa
aatagagcta
gcctaatcte
taccatgaaa
tacagtgaaa
aatcctteac
acagcacagt
cctctetete
aagcagcctt
accactccca
ctgttgtttt
aatacatact
agcaacccga
ggcatgagga
gacctctact
gggagaaaaa
gactgaagag
ctctattett
tgttgctcca
cttcatgtga
caacctctaa
aaactaaaac
ggcgceggcgg
aggtcaggag
tacaaaaaat
aggcaggaga
actccageccet
ataggtgaaa
gatgcccagg
ttaacaagtt
cacttataaa
ctceceteect
gaacaacccg
ggataagttc
cactgtatcce
ccaaagtcca
agtgagaaca
tccagctcca
tatteccacga
tgtgaaggtg

49/132

acttgttttt
ggcacaatag
tcaattatte
gagcaacttt
taccctaaga
ttattgatca
gcaaaatagt
tggaaattat
atgtctatgt
cttctacaac
aacaatgctt
atcttetgee
acaaatgaat
aagattacgt
tcttttaage
tttttagget
cttatecctaa
atgaggcacc
ttatcactca
ccacgtgtca
ttgctgttet
ctegetetcet
ttttaagttt
ctttgtaaat
atcaccttat
catgtaacca
gacaggaagg
tagctagcaa
cgattttatt
ttaacatgtt
ctcttggtat
gacagtaggt
agatcacgtg
tagatgactg
gattcctgac
aagctgtttg
gatttaactg
tgcaaagtac
aagctcttte
cttaactcct
attctgaggce
ggtcatttgt
gttgatagaa
aatctcagcet
tttaactgga
actaagttta
acctggtttt
ctcacgectg
atcaagacca
tagcceggeg
atggcgtgaa
gggtgacaga
ggccgtgate
cccecatgeca
cccaatatat
atggatttga
ccetacatge
tcetgtttat
tttagtggtg
aacatgtagt
ctgtatgatt
taccattttt
tccaaattge
tgtacataaa
acaaggacga

ctattctaga
tctaacattt
caagatttgt
cagggtttat
attcatagga
tattacattt
gcctcecgaac
gacatccaaa
aataaacagc
tggtcactca
atggttagaa
acaatcttca
tctgeactec
agcatatttt
tttggcatta
ctttgggect
ttattaccac
tccecaggaga
tatggtttgg
aaggagaagc
tgtgaaagag
tctgeccacca
cctgaggecet
tacccagtcet
ggtaagtctyg
gagtagttct
ggctggtagt
attttataat
gggatattag
ataaaattgt
tcataccttt
cacttccgag
ctetggggga
caaccacata
catgtatcat
gggaataatt
aagttgtaac
taaaaaaaaa
atactccaca
ttctaggata
tcggccaact
tttggccectge
aaactcgaat
accttttgaa
tccaaacaca
attttgtgcec
aaacagaaac
taatcccagc
tcectggcetaa
tagtggtggg
cccggaaggce
gccagactcce
attggtaagc
aactcatgga
agttgacccc
tttttttecaa
tcetgetett
ttcaatagtt
atttctgaga
cttttaaccc
cttatgcectce
ggtttcccat
tgcaaaagat
cattttcttt
agatctttat

FIG. 6Q2

aggatagttt
cccaatttcce
tttteattta
ataccctata
gagcatgtct
ggaaagcaaa
acttgagggt
tgagttcact
ttacatctgg
tetgtaagta
ttccaaagaa
agtgatttat
tgaattcaat
aagaaataaa
gaattttaat
atggactatt
tgcaaaagaa
ctataattat
ctetgtgtcet
ctggtgcgaa
ttcteegatg
tgtaagatgt
ccccagecat
caggtagttc
tctataaatc
tgatcatgct
agagaatcat
atatataaaa
acattactga
ggtagcecgge
gtgtaggtag
gttaggttgt
aaagccaggt
agaggctccg
ttcatacaca
tgttacataa
ttcataactt
atccattaat
taaaacttcce
ggaggggcta
tcctetette
tctecttacac
tttaaatctg
acaacttttt
ggcagataaa
ctcatggagt
tataaaaaac
acttggggag
cacggtgtga
agcctgtagt
ggagcttgca
gtctcaaaaa
gtaagaaaat
atcatgcatg
tgaacaatgc
taaaagttac
aagcctctge
ttgggggagtg
ttttagtgca
ccatccaacc
tgtgttttta
tcectgageta
attatttegt
atccactcag
gatgatccat
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tttagggtag
ttatatctcet
tcatcactta
ttcagaaaaa
taaagctgat
atgaatttce
gaaagttgtt
gggtctgata
atgagaaaat
cttaaagcaa
tgtttaggca
cttttectgtt
gaacatttca
ttataatcat
caaagcactg
tcaatgacct
accctcactt
taactcatac
ccacccaaat
aggactggat
gtttaaacgc
gccecttgette
gcagaaatgt
tttacagecag
acctgaactt
atataaatta
cctetggaca
atacaattat
attacttgtt
ccccaagatg
gtctgtgtaa
gaaagacact
gtcattttgt
aactggagcce
atgtatgaaa
caaaatataa
atttaggtac
acctattgag
ttaccgtaat
actgatctga
tttececatttg
agtaaatgta
cctagttett
tcagtaaact
aaaggtgggg
ttatagtata
acgattaata
gccaaggcgg
aaccccgtcet
cccagctact
gtgagcceatt
aacaaacaaa
ctgagggaga
aaacccaagc
aggtttgaac
accgagtgtg
catgaggctt
caggtggttt
actgtcacct
ttctteccececa
tagcttagcect
cttcacttag
tcactttgtat
ctcctcttea
ttccacttaa

163800
163860
163920
163980
164040
164100
164160
164220
164280
164340
164400
164460
164520
164580
164640
164700
164760
164820
164880
164940
165000
165060
165120
165180
165240
165300
165360
165420
165480
165540
165600
165660
165720
165780
165840
165900
165960
166020
166080
166140
166200
166260
166320
166380
166440
166500
166560
166620
166680
166740
166800
166860
166920
166980
167040
167100
167160
167220
167280
167340
167400
167460
167520
167580
167640
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tgattagtaa
tactttattg
atatatgcta
cagtcaaaag
ttgtaataat
agagtgctag
atgcagggtt
ttaactgcca
gaaaaactga
agaagtggga
atattttgta
taaatctaat
ttagcaaaac
aaacagtccc
aaaaatcttt
atgtatctta
attcaatcat
tttacggtca
actaacattt
actgcettttt
atcttggatc
aacgtgcecca
gctggtctcg
tacagctatt
catctatagg
gagggtcttc
cctgtacaac
aaacgtttct
tgcatttatg
atctggetgt
aaaaaaaaaa
ttatgcatac
taaaagtagg
aacaaatatg
ccttgetett
tgttatacat
atacgcacac
ggtgagaaag
ttgacacaag
gggactagca
ccagcttcaa
taaagcatat
tctgttgaca
aagtaagact
ttcaccctga
attttttgat
gtacttatag
ttgctctaga
tcagatctge
gaaatgagag
aaattgttac
tgtggtccag
gatcaagcca
acaccctcga
ttagaggtgt
atatctagaa
gaaaaacatc
aagaacaaac
ttgctcagtg
tctetacaca
acatgctcte
gcttacttta
taagtcaaag
tgtggagaat
gaaaaaaaaa

atatacttac
taagaataca
tcagtaaact
catggggaag
acccatttaa
gagttggaaa
tagatgaggt
gacattgttc
agcccagaga
ttagtagatg
tgaagtaaca
gcectacacta
agaggtaggg
cattttaact
ttaaaaaatg
actgatacat
taaactgacc
tccteagttg
tttaaaaaga
ttttgagacg
tgaggctcect
gctaattttt
aactcctgac
ttaaggactt
gacttgtget
ctataattaa
tctatttage
acttctcttt
gcagtcettt
tcatctgtac
agccattgat
gtctgaacta
tttggtcage
cactatgtac
acagatctca
atatacacac
atacacatat
aattagagta
acactcgage
ttgtcagcag
gcgaatacag
cctccaactt
attattttaa
acctatgtcecce
agtgacaact
ttggaggctt
aacgttattt
gtctaggaag
tagagctaca
gatgtaggtt
ttettttagg
gctggagtgce
ttttcatgcec
actcctgacc
gagccactgt
gttgcatgct
agcttaagag
ctgttgttac
gcatgatttt
taatctactt
agggctcaca
gagtcaacag
tagacaggac
gatgtacgta
acacctaaat
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ttttecttat
gtatataaca
tccagtcecatce
gagagggtgg
gaatccatgg
aggaaagaga
ggaagggtga
tatgtcttac
ggttaaataa
ttttcatttt
aaactgagat
aaacaaaaaa
aagcaaaaat
tatgtggtga
aatctgtttt
ttactaaaca
ctcaatttag
cagaagtata
ttgetttgta
cagtcteget
gcctecagect
tgttttttta
ctcgtgatct
tttaaaaagt
ctatttttct
aattaatcat
acttatttca
aggaataagg
gcacattaaa
cctttaaaac
gaaaaagtta
acaaacatga
catgtaaatt
taggcactat
caacctacta
acatacatgt
atacacacac
ggggtagagy
taagactcca
gtagctaagg
ttactaaagc
tccattttte
atttecetgge
aaataatcct
atgtcccaat
cctgattget
tgtcactgga
agtgactgta
tgtccaatta
ttagtaccag
ccttgttttt
agaggcacaa
tecatcctcecet
tcaagtgatce
gecctagecett
acataaattc
tactaattga
atcactcatt
agtgtttaaa
gcttcatata
tgaaaaaaca
ggtgttgact
ccagcegtac
gaaaggtctt
gttcaaaagg

FIG.

gattttctta
catatgacat
agtgggctat
tcectaaccee
tatatatggt
aaacagaatt
gggaaaacca
ctcatttaag
tttgcetgag
atcagtgaaa
taatatatgg
aaaaaagtgg
aaacttacaa
gaaccatata
cattattcat
attaccagct
ctgtcaacct
atgtttatgg
acaatgtgtt
ttattgcecca
cctgagtage
gtagagatgg
gcccacceteg
gaagctaaac
ttgaagactg
tttttectee
tcecegecttg
actatgcatt
tacaagcttt
atcctttatt
atagctttect
atgaaatagg
gaaaattggg
atagatgatg
tggggccaaa
atatatacat
atacatatgc
acagagggct
aggatgagaa
ccttaaagea
atatctaacc
ttttgctatt
taaattaaat
aaattcctte
taggaaagag
aatcaacatg
aaaacgttct
cctaaagcag
cgagaatata
gtcagccacc
getgttttgt
tatcaggtcc
gagtagctgg
tgcttgecte
acacattgtt
aaccatatat
gtacatgcct
gctgttttea
gatttatttg
tacatactta
gccattcagg
ccactataca
cattggctag
cattgcacaa
atagggtaga
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gtaacttttt
acaaaatacg
tagcagctac
ctgtgttgcet
aagtgcaaca
taaagcaatc
acatctgetg
agaatttcat
gccaaaatta
ctgagcctcea
ccaagtttaa
gaagaaaagg
aatcagatta
ttaaagacca
tagtttttat
ccaattagca
agtcaaaaca
ctggagtcat
atgagtcctt
ggctggagtg
tgggactaca
ggtttcacca
gccttecaaa
atttattcat
aagtaaaaat
atagcttcta
tatgaaaact
attcactgtt
ttggctetgt
aaaaaaacag
caataagaaa
ctatttaata
agccaccaag
gtgaaccaaa
aatatatgtg
atacacatac
tatgaggaaa
cctcaaatag
gacagttatg
gacagtcatg
ttctatgtga
gtttctacca
gatggcatga
tagtccttat
tgtttecttta
ttgtgtgatt
gctgetttet
ttcctaatta
ctggaaaaag
ttgttaatge
ttttctgaca
ctgcagtctce
gattacaggc
agcctcccaa
ttcttactgg
tattggcaaa
tggaatgagce
tatgctgetce
tttgtttgtt
tgcatattat
tgatgtgatt
atactggcat
ggcacaaata
tgctctttaa
tgaaataatg
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ttctctaact
ttagtcaaca
gttttttggg
caagggtcaa
actctagaag
tgtaaaggac
tgagggcata
ttcacacatg
gttaaataac
gggaggttaa
atgagatctyg
tctatattge
gaccaccaaa
ccagtggett
ctaatgaata
ctcagttaca
gttaagtgat
tttattttta
tgtggtaaat
cagtggtgeg
ggcatgcgcec
tgctggccag
gtgctgggat
ccctattect
tcacctttgt
caaaacattg
atttgtttac
gtattctcce
gcatctcectte
taaatgtaaa
agagtatcaa
cattctgttt
ataactcatc
cagatgtaat
tatgtgtgtg
acatatatac
acaaacaggt
ggtggacagc
taaagaaaag
tgctgcaatg
atgtagttac
cttctecttt
actectgggga
gactgatcaa
tctgcactta
acttcaacaa
gaactttagg
ctggacattc
ccctggatta
aaatttgagt
gtatggtctc
tacctcceag
atgtgccacc
agtgctggga
taaagtggga
aaattttaaa
atgagctgga
attgtaaatc
taggacaaag
gtatgtacat
tatctcatat
ggagaacaca
tattcacata
taaagatctg
gtacattata

167700
167760
167820
167880
167940
168000
168060
168120
168180
168240
168300
168360
168420
168480
168540
168600
168660
168720
168780
168840
168900
168960
169020
169080
169140
169200
169260
169320
169380
169440
169500
169560
169620
169680
169740
169800
169860
169920
169980
170040
170100
170160
170220
170280
170340
170400
170460
170520
170580
170640
170700
170760
170820
170880
170940
171000
171060
171120
171180
171240
171300
171360
171420
171480
171540
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aaatggaaga
tttaaggtaa
agaaaaaggg
tttttctgaa
tgagtatcct
caaaatgaca
agtaggaaaa
gttgaaacta
gatctgtaaa
atgggattag
gtgtaaggte
agactattat
gctacattac
cgctcecagget
tcaagcaatt
cgceccggtta
ttggccagge
gctgggatta
tagagtctaa
ctatacggct
gatagatgca
catctgaatt
atagcacaag
aagggttgga
ataaaccatt
aatatagttt
tcatattttg
ctttctgaat
aagcagtcag
aagtagcttt
ttagtagaag
atcctaatca
aagcttectc
tcccacactg
ctctetetgg
atgtatacag
tagtcaatct
ttttacaaga
ctctttacaa
aataccaaat
caattcagtt
caattgtttt
attccattct
ctatttcagg
cctaactage
aggtaaacaa
cttggccatt
ctacacgaga
ataatcattt
ttctgtaaag
caaaaggact
acgcggteac
atcaaatgag
gcagcaggga
cgcttteget
cccagaatcce
ggcagctecg
cgaggctttg
ggcggagagg
cgggtcaccce
gcgcaagcag
atcacgcccce
ttccagaaac
ggcceccgece
cacgcctetg

ttatgcagcc
gtgaacaaat
aagaaaaata
aaatatacca
tttgtacctt
agtttagatc
actttttaaa
taaggaactc
ctgagacctt
atgctagata
acacagcaga
cacaccatct
gagttgtcat
ggagtgcagt
ctecccetgect
atttttgtat
tggtecttgaa
caggtgtgag
tgtataaatt
acacttaaaa
tgatatgaca
tactgaaata
cgtgttgcceca
tgtgttttag
atataacaca
cagcaaaaca
ctaccaaatg
gttagattga
tcacttcaac
tatatcccag
gtgcacgagc
tacagaagca
cctttaaatce
ctgacaagcg
gaccaggata
tattctcaac
ctgctgatcet
ggaaaaagct
ctecaageccce
ttacactgaa
tggtgatgtt
gttcaattta
aaaaatggaa
aggaagtact
tagatcttaa
actaaccagc
tgcattcaga
cttgtttect
agtttgagac
aaatggtcag
tctggaatat
gatgtccctt
aactccecect
cagatcggct
gcteccectta
tggtagaaaa
tgtgtgatga
ggagagcgga
gtccatggca
caggaaccag
gtctecttteg
acccecetgge
gtecgectece
ctecctegteg
cggagggcga
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ataaaaataa
aaggtacata
aaatatatat
gaaactggta
ttgaattttg
agcaagacag
gcaggtggta
tccttaagag
aaaaattcag
ttccaatatc
agagatggga
tcteattttce
gtttttgttt
ggtgtaatct
tagcctcececcg
tttttttttet
ctcctgaccect
ccaccacgcce
aaccttaagc
atatgctgtg
gacacacaat
actaaaatgt
aaaatatgaa
aaataagaat
taccaggggc
catgggataa
aattttgttg
gatgtgggat
tcteattttt
gtttgggcca
tgacatcgtg
ctgaactact
atgtgagttt
atggacgcaa
tgtagaaaaa
ttgggacegt
cctgtaccaa
ctagagcgaa
gcctecattt
agactaaaat
gttttgcagt
tgagttaata
gtagcagtgg
actttctcca
atatacaaat
ctatttttgt
agtaccaaaa
ccacaccacc
cactaaaaaa
aaactacaaa
gctgcccecea
aagccacatg
ttcectctgaag
gttgactagt
ccgtgagaag
gcecectggec
ccctttgtga
ctacggatge
cceecgeegg
cggcteecega
tcagcgtaat
cgctggegeca
caaacccagce
ccgeagtege
ccggaagtge

FIG.

ggaaatacct
atcactatgce
agtaatttat
gcactggttg
aaccacgtga
cagtttgaga
cttctaagag
atccatctat
tgacttgeat
aagtttagac
ttagatgtca
tgggggcaaa
ttgttttttt
cagctcattg
agtagctggg
tttttttagt
cgtgatccac
cggccgagtt
cctgaaacta
catacctcta
atgatacacg
cttaagttac
tacaggttta
ttcatacaat
caagggcagc
agactatata
ccaagcttaa
tacagactgt
tttttatgag
aagacttgta
agtggctaaa
gcagctgtte
ataactggaa
ttagctttaa
agcatttcaa
tactctataa
agttcttcce
aacacagaac
tgtttctgtt
tcaactttgce
cttacaattt
ctcagcaagt
tgaacaagaa
attttaatca
acattaacaa
ctggagaaac
actaaaatcc
ctatccaaat
cccegeagte
ttgttatcct
agatttagaa
accttecctac
ttaaaacaag
cagaacgggt
atctgggagg
tcgaagatgg
acatgcacte
ccggegegge
cttcggaagce
ccacgctecgce
ccectecgeayg
acctccgcecca
cactcacaca
aactgegtct
tcacgtctte

652

taaataataa
atagtatgta
ttgttcttac
cttcctagge
atgaatgtgt
tgaaatggga
caaatacctg
tccaaactte
aaggtcacac
tattaaaaat
gatattccag
acagaaccaa
gagatggagt
caatctctga
tttacaggcg
agagacgggg
ccacctcage
gtcatgtttt
ctaatttett
tcattgcatg
tattttttte
ttttttaaat
caattcctta
ttttaagtgt
accccataat
cagcttctca
gaagtttttg
actcatagag
actaaaaaag
ttgtggttaa
atgagagaaa
gttagttatt
ataggtcaat
tceccactgga
atatatagga
tataaacgaa
tttataagtc
acactaaaat
actaattttt
agacaacgtt
tagctacatt
ttgtttttta
aacaaccctc
caattcataa
tctagtaaag
cccaacaaac
tttttactaa
tgtcagcatt
caaaatacca
aggacacaga
tgcacaggca
gaaagcaaag
gcagggcagce
cgtggaatgce
gaggaaagga
gctctaggga
tgtggcagcet
ccagetgtga
ccttecctet
gcggaccacg
aaagccgcge
ctcgggeget
tggcgggcete

gcggccacag
acctteceeg
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cagaacaact
ccatttacat
atgtgtaaaa
agaaaatgac
tacctatgaa
ttacaccctt
cacatggaat
tcattttata
agcagaagag
tcagtgactt
tatcaacttt
gtaagtttgg
cttgctetgt
cceecggggt
ccteccaccyg
tttcaccatc
ctcccaaagt
atctaaattt
gtttggatca
tatacaatat
tatcctaaca
atacacatgc
actaaaaccc
tacagggtat
caaacatatt
atagttcagg
gttttcaccg
tgcttctaga
aaatcatagc
ggaatctaac
aaaagagaaa
aatttaataa
aaaatttctg
aggtactgca
ataaccagaa
aggggttttc
ttgtactacc
cccttecettt
cttctgaaaa
ttaaaaaata
ttaactgaac
caaatagtgt
tgagttttgt
aaaagaaaaa
caacagaaaa
tgctggattce
ataatttcett
attccagaat
attgtggttt
accaatcgac
gaaatagcat
gcttaaactt
tggaattaga
aaagtccctg
ggagaaacac
gacagggagg
tcagctccac
aggccgcgcee
ccecaccteeg
gaacagcgac
actagtttta
tteccagcagce
agcagccacc
ggcggacagc
ccacgccace

171600
171660
171720
171780
171840
171900
171960
172020
172080
172140
172200
172260
172320
172380
172440
172500
172560
172620
172680
172740
172800
172860
172920
172980
173040
173100
173160
173220
173280
173340
173400
173460
173520
173580
173640
173700
173760
173820
173880
173940
174000
174060
174120
174180
174240
174300
174360
174420
174480
174540
174600
174660
174720
174780
174840
174900
174960
175020
175080
175140
175200
175260
175320
175380
175440
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gtcctttecag
aagccgcctt
gaacgttgca
agaaggggag
aattgggaaa
ggctgggetg
tacagatccg
tttccaagga
gtttgggtgt
tttggtacct
ttgtggccte
aaatgggtgg
cacacaggag
acacgttcat
ctggagtata
gtgaagtaga
ctttaggtca
tcaggctaga
catcattttg
ctgtccacag
caagactttc
ggaaggagga
ttgtaaaatc
actggggagc
gtattaaatg
tectggttttt
ttatatttta
gttceccteag
tagtttccceca
tgaagtataa
tgctttatcet
atctgcaggt
gtagattata
aaagttagca
caagtcagga
atcgtcagtg
tgcagttgag
cgatacttte
tgaagtttat
tcgatteccca
gcctagaatt
cctgtatttg
gcttacactg
aggactgcac
ttttgttecag
atttgttage
agttgaaaac
atagtggcac
tgtacataga
agtagctgcce
ccggtecetgt
tatcattttc
caaaatctgc
aatttttatt
tgatattgac
gaagattgga
ccacatggtg
tttttttttt
aaaaattgtg
acctttectgt
tgttctttga
caaataaaat
tetttttgga
taaaatacct
atttaacttt

gcccagegtg
cctagtggag
actagggtgg
tgccecgegge
agagacagag
ggacggggtt
tttgggcgeca
gegtggagat
tgaaactcac
gacagggctg
gecttttgaca
gtttaaggcc
tgtgaattaa
tgtgctatcet
agtggttcac
gttgaggaag
taatactacc
gtaaatagag
acagtgatat
aatttggtga
tagtctgtgt
gcagattgtt
ccecececggga
ccacctctgg
aattttecttt
cccgcetgaaa
taattgagag
gtagatggaa
tttgagagta
aattagcacc
catttaatte
acaaagcctg
aatagaacca
tcagtagttc
aacttttgge
catagaacag
aaatttctgt
tttaaaaagc
atagccgaac
ggagatgggt
attttacaac
attttecctat
agcteccggtce
tcaaaacaag
ataacaaaat
agcttttaat
aataggaatg
aatggatctg
ctctaaaaag
tctactacaa
tgccagtecac
acttcaagat
ttactatata
taattgtcta
atgtctcaag
aatggtttgce
gggtatttgg
ctctattttt
tetteoccacgg
gttttattga
aaatatggta
tgatactatt
ataatagctg
tgtcaggata
taatattttg
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cagcaggaag
acgcgagtgg
agatcaagct
aggtaaggga
ctgggatgac
caagtgggaa
gagaggtgaa
gggcagggtt
ctecetttggt
ggtgcagaaa
gttcacgtgce
ccctettega
gtttaattga
aactgggttc
agaagtatga
acagaactgg
tttaggttat
aattttaaac
ggaagggaaa
cttactgtge
gtttggaagg
tttgaaggga
ttttgtatgt
tatttttttt
tgggggattc
tgttgggtga
agacaaagag
attttcatca
ccgcagaatg
aaatagtaac
ttagaagaaa
aaaagcgtaa
gccaaaggta
tcaccagaag
tgttggatct
ccttcacaaa
cttatggtta
agttttattt
cagaatagcg
gtcatagaat
atttctgcta
cattgtgaac
tcttgtaatt
cttgccacat
aagttaaatg
aagtagtatt
tatggaatat
gggtttttet
ttaggctttce
gttttattta
taccctctgt
tataatttta
cgtcttataa
ttgacttttt
tgacataaat
cagtgattgg
gaaaagttag
gagacttaaa
aaatcttaca
tacatgaaag
cataaattct
cttaacacat
tatttaaagg
cttgtaattg
atatattcta

FIG.

gaggactctt
gggaggagca
ggaacaggag
gaagagggag
ctatggggta
aggttgatga
cgectgaagag
aacggaccct
cectgttegte
gctgaccctg
cgagcctact
acagctgttt
atactttttg
atgctgggcet
aaaggggatg
aaagctaggt
attgggctgt
taagcattga
gaggtagaga
gaagagggaa
atggagacgc
ggaagagcag
aagtcaaagt
atgtccctcea
tatatattcg
tggaatcagg
aaaaccgttt
aaaacagttt
atacgacgtg
tttaatttgt
ctaattttac
gtttgactcc
ataagttgtc
gggtgatttt
agagggtaaa
caattatttg
tttcttcagg
ttgaaattat
taattagatt
catggattct
agtggtaatt
ccacaattaa
tttactctgt
atgtaatttg
tggtgtaaat
tttceccaact
atggttcact
cagtataatg
aaattctggt
atttgttgac
tcacaaattt
gaatatgttt
aatagcatgg
tttteccaggg
tagccaatga
accagggact
tgaacttatt
ttcaattttg
gtaatggcga
tggaaataaa
cccgggtaat
aaaatttaat
cttatatgca
aaaattataa
ggaatgtcta
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ttgcecgegga
gtccgagggg
ttccgatcecga
gggtttecttt
gtcggecgege
ttaaggtata
aaaccagagt
gcgectectt
tctgattcaa
ttcetegget
cgctetegga
ccectgggttt
cgattcccag
aataattcac
ttagaagaaa
tggtttcaca
ttggacggag
caggctcaga
tttgagacct
ataaagaata
ccacatttaa
ttacttaggg
gaattgtatt
tatggacaaa
ggatttcaac
agagcagatt
gatttgaaaa
attcaaggta
tactgcettct
caggtgctaa
aagtaagtgt
tacatagttc
tgtgcctaaa
gcttaccagg
ggtcagtgac
gtcaaagata
aataggaaat
tecettggett
ttaaagtgaa
tggatttggg
ctecetetgece
aatgctctta
taaatgtggt
tactaggaca
tagatcattt
ggtgaagtat
ggttcttttg
ctggcatatt
caatatagtt
aaatgagtct
gctgggttta
attctaggac
ttetttttta
ttcattgaaa
ctcggaatga
gatataggga
ttttgectga
atgttaccag
aagattgttt
acatagacct
tgatgttact
atttaaaact
tttettttgt
ttttttctgg
tattttaatt
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ctecaageccgg
aacgtgggtt
cceggtaccea
ccgetetega
tgaaaggatg
gagttggact
ttgttttegt
cggcttetta
gacagttggg
tccaggtegg
gggcgagete
ctcecattttg
ggccaccttg
attaaggctt
gatgctgggg
gtacaatgag
tttgctgtaa
cttgtagagg
ttccaaagaa
gggaacaact
gtgagatatg
tcaaattaag
tggaagaaga
taaacctctg
caccaaccta
tggagactct
agttttctag
catagcctac
ctacgcagaa
actttttaca
ctggaccaac
tcttttgtaa
aagaaagaaa
ggacatttgg
gctgectaaac
tttgtagtge
taagattecgc
gaaaggtttg
ttgtgagcca
aaagacttat
ctaaaggtct
attatttttt
tctgcaccat
gtgtttatat
acaaataata
taatgttggt
ttectgtcaa
tgtttcaaat
tgctttaaat
gctatgaaaa
taaatatagg
atatagccct
tagtaaatag
aaatccttag
tggattctce
tatcttcact
gtgcaaagtt
ttaacttcta
taatgtgttt
tatgatttac
ttttteettg
ataacataat
ttgccatgtt
ttacctttce
tgctttattt

175500
175560
175620
175680
175740
175800
175860
175920
175980
176040
176100
176160
176220
176280
176340
176400
176460
176520
176580
176640
176700
176760
176820
176880
176940
177000
177060
177120
177180
177240
177300
177360
177420
177480
177540
177600
177660
177720
177780
177840
177900
177960
178020
178080
178140
178200
178260
178320
178380
178440
178500
178560
178620
178680
178740
178800
178860
178920
178980
179040
1792100
179160
179220
179280
179340
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ctcttttaga
gagaagggaa
ttgtgtgagg
tttecttttge
gatttttaat
ctacctttac
gaaaatacat
ttagcatata
ttatgaattt
tatatactct
gctctaaatc
agctcattaa
tcatacactt
aataaattga
ttggaataca
agaattacct
agagttggcce
ccaggtttgg
taatttgaag
tcagtaattt
caataataaa
gtgaacaagt
gtagggactg
acgcttcaat
ttctaggcag
tttgtgctac
gagctggacc
aaaccaggaa
aaagcattac
agattagtta
gctaaaagtce
ttgctaacac
gatggggcaa
ccececacgtac
atcaagattt
gcttagagga
tcatctatac
ttgagttctg
ttgtagccag
gggagtcatg
atccaaatgg
tggggaaaaa
aaattgtcat
ccaggcacag
gcttgatccc
aaazaaaatt
gggggactac
gtgccactgce
aaaaaagaca
aaatatctca
tctgaaatac
atctgceccag
gtagccaagg
cttttgtett
tggaatactt
atttagattg
gttgcagtat
ttatactttg
gaggaatcaa
attactgagc
aatagagaag
atagattttt
ctcgetetgt
tecctggtte
gccacccage

attttgattec
agttaaaagc
atctgcaggt
ttttttatta
atgtaatcte
ttggttgecgt
ttcaaggttt
gtagttactc
ctaatgtacc
gaactaaaga
gcttttagaa
attctgtaat
ttaattctca
tttcagaggg
gacttctaat
ggagtgettt
cagaattctg
aaaatactag
taaagtaatc
tttttatgag
acaaaaattt
atgtgttttt
gaatgccaaa
gaaaagtgca
gggaagcaag
tgcaatgaaa
aagtagggtc
ccatggcaga
tgtggctgea
tagtataata
ttggaatttc
cggggttcat
gtagctggaa
aggcctcecag
ggatttaatg
agtggaagct
cctttataat
cgagctgtce
tcagtcagat
ggactgagcc
aattggatta
gccececacac
aatcaaaatg
tggctgacaa
aggaattgga
taaattagct
gggtgcacgg
attccagtca
aatagatcca
aaagactctg
acagaaaata
caactgecctg
gtaattatct
cccttaccte
tattcctgaa
ataagtagaa
tctgggggag
aaggtaaagc
ggatagttcc
tgggaagact
tcettgtece
agttggtttt
cacgaggctg
aagggattct
ccagctaatt
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agctaaagtt
cttaaagact
aaagtattaa
attgttttaa
agtttgtaag
aaagatgttc
ttttettttt
tctecatctcet
tggaagagta
gagtatagaa
ttatagtaat
actccacatt
gaactttgca
tttgggaaca
ttcagatctg
taataaattt
tggttttgta
actaaatcac
ccaggcgtgt
tgtcactgtt
cttgccctta
ctgtcaggtg
gtagggggag
attcgagcaa
ttccaggaag
gcagcagagc
ttataagcca
gatgttggca
ctgttgaaaa
tgaattatat
ctgaatgata
actattgtgg
agaccacatg
gaaaggagtg
agtgggttgce
tcatacctct
atcctttagg
ttgcaaacta
gtactggtgg
ctcaacctgt
taggataccce
atctggtceac
gagtcacttg
ctgtaatccc
gaccagccca
gggcatggtg
caccatgccece
ggatgacaga
ggaaaggcta
caaaaaccac
catcatgaaa
gtccatectgt
caaaacaagt
cctgaacaca
taaatgtcac
aggaaaaaaa
agggtggtygyg
caacaggatt
aagatttttg
tggaagagca
caggagttag
ttgttttttg
gagtgcagtg
cctgectceag
tttgtatttt

FIG.

ccatcagatg
taccgaatta
tettatatag
aagtttacte
tetgtetggt
gtttttattg
ttttaacctt
ttggtttate
ttttggaaat
tcttgtaaat
ttgtaccgac
ttattgtatt
agatttgtat
taagatcctg
tttattccag
ctgagtatca
acatttgagg
atggttgtta
ctacaaatat
tggcactgtt
aggaagttat
ataaaaagtg
tttgcaattt
aagcctgaaa
gcecctgagag
gatagaaggt
ttgtaagctt
gaggagtgac
tatatgtaat
ttggtcettg
agagtgtcct
tgacttagga
attagagaat
gaggggctgg

tgggggctgg
tctgtececat

ataaaccaat
gttatgccca
cctggatgtg
aggatctgac
atttggtgtc
aaaagtgtgc
tgttaaaaaa
aacactttgg
tgcaacatag
gtgtgagtct
aggaggtcca
gtgtgagacc
tgaagagaga
acccttgcac
taaatacaca
ggacgggtgt
atgtgatcct
cacagtttac
tttcttttta
gcttttttec
cagaggtgtt
tgctgaaaga
gcttgaaaaa
aggttttggg
gtttttggcet
tttttttttt
gtgcgatctc
cctectcagt
tagtagagac

6U2

agtattgccc
gttttcaaga
tatatataag
attttttgtt
atacaatgtt
ccatttgatt
ttggaggtcc
tttgcaactg
tggttagtcecc
tctaaaagat
tggtacggcet
tgacagttta
tecctatttea
atacagtggce
caaaaaatta
ccececagatg
atgagtctga
atagatactt
aaatttcttt
gcagatacaa
gtcatagagt
ctgtggagaa
taaataggat
gaggtgaaga
aatggaggct
ggatcagaaa
tctggetttt
ataagttgac
gggcaagacc
tctatggttt
gttattcaga
tggagccgta
taacgggtta
agatcaagct
tgcegtgtag
accttgcecct
aaacataagt
agaaggggga
ggattggcat
atggtctcta
ctctggagaa
tgggaggata
gaaaaaaaaa
gaggctgagg
tgtggccttg
gtagcccecag
ggctgcagtg
ctgtctctat
gctttecatge
aaaggccatc
gaaaatactt
catcettgtt
ccttatttte
tatggcatgt
gaagcttcte
ctttggacta
gaggcatggt
ttgggatatg
ttagaagaat
gagaagatca
attaaagtta
ttttttttet
ggctcaccge
aggtgagatt
ggggtttcac
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tgcttgtaga
atctatcttt
atttttettt
ttttagacta
atttttccac
tgcgagagga
ttgttagcta
atgggaaaag
aaaaccagta
ccttttagaa
tttatatagc
tgagactgtc
tgaataagaa
agagctgtgg
gcagttcatc
ctgattcaat
tcatcatcag
atgctgggta
atgtttatat
tgttaggata
gggaaagaca
aaataaggca
ggtgagggga
gcagtgagct
gcctgtcatg
aataatgggg
actatgggtg
ttcagtgtta
tgaagcaggg
ccgttacaga
atgagcctgt
gatagcctca
gaacttttag
gtataaaaat
gaggtggtat
actcatttct
aagtgtttgt
gtgggaacct
ctgaagtgga

ggtagataac

ttgcttggtg
gaatatgtga
tcctgactgyg
caggaggatt
tctctacaaa
ctacccggga
agctgtgatt
taaaagaaaa
ataaatacca
atgaaatact
ctgcaaggac
attgatcctt
ctttaaaaac
gtattcccat
ttttettttt
gttgaaggca
tggagtttat
gggttggaaa
ggaatcgtga
ggactgtaag
gatgtactac
gagacggagt
aacctccgac
acaggcatgt
tatggccagg

179400
179460
179520
179580
179640
179700
179760
179820
179880
179940
180000
180060
180120
180180
180240
180300
180360
180420
180480
180540
180600
180660
180720
180780
180840
180900
180960
181020
181080
181140
181200
181260
181320
181380
181440
181500
181560
181620
181680
181740
181800
181860
181920
181980
182040
182100
182160
182220
182280
182340
182400
182460
182520
182580
182640
182700
182760
182820
182880
182940
183000
183060
183120
183180
183240
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atgggcttga
ttacaggtgt
agtgataaag
aaggaacatg
gtactttatg
aacaaggaat
agaaaaaatc
gaggccaagg
gtgaaaacct
tcccagetac
gtgagccaag
aataaataaa
atgtgaaaat
agccatgcetc
ggtagttgtg
cagtaaactt
gttataaaat
ttagtcaggt
tccaaaatta
ttttttttte
ttttaaaaac
gaaaactttt
tggccatacc
tttectattt
agagacagga
ggctaaaata
tttattctag
gagatacaaa
ataaaaatct
cagattggcce
aagagtgtgg
gttttgttcet
tgaataaagt
caaagggttt
ttgtaaaaaa
attcacttgt
ccattaaaca
tgtttctttt
tggcatgatce
gcctectgag
tttttttttte
cgaactcctg
cttgagcceac
ataaacggaa
ggcctcaaga
tttttaagte
ttectgggata
gtttgttgca
cctagececcecce
gttctcattg
tgtgttagtt
aggagtttct
ttatccattc
atgctgcagt
tggatacgta
gttttctgac
tagttgatgg
actaaagaat
ctatctgagg
acttagtcgc
gcactttggg
gcaacgtggt
tacttgggag
tgggatcgtg
attttaatgg

tttcectgacc
gagccaccac
caaaaaatat
agtaatttat
aagtagattg
gatttttttg
aaaagaaggg
tgggtggatt
gtctctacta
ttgggaggct
atttgagcca
taaataaata
taaatgaaat
aatcatttat
acagactatg
tgctgatccce
ttggagttta
atttacatta
taccaaattg
gtggagtagt
ccatgaaatt
tttgttttet
ttgttgataa
cacaagaata
ttaggttttt
ctaatgcttt
ttataaaaat
tatttagaac
gaaatcatta
tatggtggga
gtggaaatca
tttttttttt
agaggtgtaa
tcgtctcagg
attcatcaac
gcagcagatc
accacttccc
cttttttttt
tcggeteget
tagctgggac
ttgtattttt
acctcaggtg
tgtaccecggce
tcatacagta
ttcatccatg
ttaatctcceca
catgtgcaga
cctgtcagcece
tacccgcecga
ttcagctccece
tgctgagaat
tacttttaag
acctatctgce
gaatgtgggt
cctttttatg
atatgatagg
tgactgcagc
ttcatagtaa
ggatttagtg
tcaaaaattt
aggccgaggc
gaaaccttgt
gctaaggttyg
ccactatact
ctccatttat
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tcaggtgatce
gcccagececeg
ataatcaaga
tattattttt
gtttacacca
ttttttaaat
ccaggtgcag
ctecttgaggt
aaaatacaaa
gaggcaggag
ctgcactcca
aataaataaa
tcaaatttca
gtattgttca
tagctcataa
tgtataagtc
ctctgctgta
aaatgttcct
aaactctcaa
ctatcattca
tataataaaa
ccatttgtaa
ttacttatac
agtacaggaa
ttcagcattg
gtgtatattt
gatacatgtt
atgtggaaag
atttataagg
gcacagatta
ctaagttttg
ttaatatgca
gtaggatgca
attttttttt
ttaaccattt
tctagaactt
attttectet
cttttgagat
gcaacttctg
tacaggggtyg
agtagagacg
ttctgcetge
ctctagttta
tttgectttt
ttgtagcatg
gtttatttct
acgtgcaggc
tgtcatctac
caggccccegg
acttacgagt
gatggtttcc
gttgagtaat
agatgtttga
gtgcaggtac
atgctttaaa
acttaggaag
tagttggaaa
gtgcagtatt
catttcagtt
taatggtgge
aggcagattg
ctctacagaa
taggatctct
ccagcctgga
tatttcacat

FIG.

cacccaccte
gagttttggt
attttaagta
ttaatttcta
ggagtgagca
ggttaggaaa
tgtttcacac
caggagttcg
atagccgggt
agtcgettga
gcetgggega
taaatcaaaa
gtgttcataa
tggcttettt
aatctaaata
ctctgaatca
aattgcaaag
tgatttgtaa
gtgtttttaa
gcgtttactt
attttaaatc
aatgagtaca
aagtataaga
tttacttaag
gattttaaat
ttatgacttt
cactgtaaat
aggcaacaaa
gaaaaatcag
tatagagaaa
cagtcceggg
ttcctttgga
tataccatga
ctcttaaaaa
ttatgtatag
ttttcatett
cccccagett
ggagtctctg
cctgegggtt
caccaccatg
ggggtttcac
ctcagcetec
tgtttctatg
ttgtgactgg
gatgaatata
gtttatttat
ttgttacata
gttaggtatt
tgtgtgatgt
gagaacatgc
agcttcatcce
attccacatt
gttgctttca
cttttcaaga
tacatatatg
taatctcaaa
gtcagaagaa
atgagtgtaa
atctgttggt
tgggcatggt
cttgaaccca
aataccgtgg
tgatcccagg
taacagagcc
gattatgtga

6V2

ggcctcecaa
ttttgaagca
tatactttgg
gtcagcaatg
gacattttgt
atatcaaaat
ctgtaatccc
agaccagcct
gtggtggeat
agccagtgge
cagaggagac
gaagaatacc
ataaagtttt
tgcatacaac
tttattatct
aattatttcc
aaccatttgg
acactaatat
acagtaggaa
tggaacattt
attaatgttg
ttattattat
agacatggta
ctgctccaaa
gatactagat
tttgaagaca
agaaacaagt
attttataaa
ggcaaggaca
agtcagtgaa
gcctettatg
accaagggtt
tcttgactac
aatttgtatt
agttcaggag
gcaaaactga
ctggcaacca
tcgececcaggce
caagcagttc
cctggetaat
catgttggcc
caaagtgctg
aatcagactc
cttatttecac
cagttaggag
ttattttatt
ggtatacacg
tctectaatg
tccecectetet
ggtgtttggt
atgtctctge
atgtgtatge
ctttttggga
ttetgetttt
ctatttttaa
gcatcatgtt
tctagaactt
tgttcaattg
gtgaaacgaa
ggctcacatc
ggagtttgag
caggcgectt
aggcagaggt
agaccctgtc
gttgactagg
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aatgctgggg
ttctttttea

aaatgttaaa
agagcccagt
atgatgcaca
aaaaaatgcc
agcactttgg
ggccaacatg
atgcctgtaa
agaagttgca
tctatctcaa
ctttcataat
accggaacat
aacagagttg
agccctttat
aaagagttcc
aaaacctctt
tcaagactgg
gttttaactt
aattagtctt
agtaatcaaa
aatttgtcett
tgttttecett
actcagtgaa
ggttgcgetg
gcttaaaagc
caggtataca
aagaaaaaag
aattatatta
gacacttgcg
gtttattact
tattatgttt
ttgagattca
aatttttaaa
tattaggtat
aactctgtac
ttectagttte
tggagtgtag
tccteectea
tttttttttt
aggctggtct
ggattacagg
agtacctcat
ttggcataat
ttcecttttet
atactttaag
tgccatggtg
ctatcecctec
gtgtcegtgt
tttectgttcc
aaaggacatg
cacattttcet
attgtgaata
gagttttttt
aggattctca
gacaggttgt
gtccatttat
gtagaagagg
tcaccttgaa
tggaactcca
agcagcctgg
tagcaccagc
tgcagtgagc
tcaaaaaaaa
gaattcttac

183300
183360
183420
183480
183540
183600
183660
183720
183780
183840
183900
183960
184020
184080
184140
184200
184260
184320
184380
184440
184500
184560
184620
184680
184740
184800
184860
184920
184980
185040
185100
185160
185220
185280
185340
185400
185460
185520
185580
185640
185700
185760
185820
185880
185940
186000
186060
186120
186180
186240
186300
186360
186420
186480
186540
186600
186660
186720
186780
186840
186900
186960
187020
187080
187140
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acatcacacc
ctgctagetg
ttctectececat
ttccagaaga
tgtgctaatg
ctggctgeag
atcaagatag
ttattattat
ggggcaatca
gccteccecaag
tattttaaaa
gtagttttta
tatttggcat
acttggacte
ttcaaaatat
aatgtgtagt
acgttgttga
ttccecttatta
gaaaaaaatt
tttcaaattt
gtttttcatg
attttatttt
tttctectga
aaagcagcta
ctattgacgg
cgtcaaactt
agcggaatga
cagttgatgt
tggaaatgcc
aaaatgctta
agttaaagaa
ttacaaaata
gttggtacta
ctgtcaccca
ggctcaggtg
catagccagc
tcctgggtgce
gtcaccattc
ccagecatgtyg
gcccaggaac
aaggcagttt
tgcagttttg
cacctatatt
gccccagtgt
tatgagtgag
ggtttccage
atagtattct
tttgggttgyg
acagagcctc
cctecgecte
aggcgcccac
tgttggtcag
gtgctgaaat
aagactgtgce
tactgaaaag
atctcttgge
tgaacccacc
gcgtttecte
tttcatcatt
agtctcceccet
gatgagtata
attacagcat
attataaaac
agttactatc

tgggggatgg

atgtcagctg
gaagttgagt
gaggccagcet
agggcttgte
ttccatcaaa
gagggcatga
tagtctacca
tattttagag
tagctcattg
tagctgggaa
gcagaccttt
aacttaggaa
aaattgtgtt
taaacccaat
aggaaacaca
ataatgtagt
aaattttaaa
gcttaccett
attcttttgg
atgtgtataa
atatgaaaac
tactttccag
tttggaagaa
taaggattca
tggaaaagtt
acctgatagt
gattttggaa
ctctggaact
actggagagc
tgctctctgt
caccgtgact
taatcaagca
atattttatt
ggctggagtg
ggcctcecac
taagatagtg
aagcaccctt
cagcctactt
ggaaagatgt
agtatcacga
ttttgttttt
ttacataggt
aggtatttct
gtgatgttcc
aatatatggt
tttatccatg
atggtgtata
ttccaagtct
actctgttgce
tcaggttcaa
caccaggccce
gctggtcetitg
tacaggtgtg
ttgtgtctca
cagaatgaag
acaataaggg
tcccaacaca
ccatcceatt
ccatcttttce
tattgtagtt
gtacagtaat
attgttataa
ttgatcatag
caaggtttta
atggtactga
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ggacagctga
tcaaatagtc
gggctcttca
ctecttgagcece
gctagtcaca
attaccagga
tacttgtgta
acagggtctt
cagcctccaa
tacgggagtg
agtgtagagg
agacccactg
aatgcacagt
aaagatgtaa
gaaattactc
gtctgtcecca
ttcacttaac
ttgtaactca
aggccaaact
atataacctg
tataaaacat
tgcatctatc
tgtcacactc
cttecttttag
ttgaacagca
agtggtcaac
gctgatactg
ggcagacctt
aaatgtacat
tggttagact
ggactgtgct
aatacacttc
tttatttact
cagtggcatg
ctcagtctcce
agatggtggce
ccecgectcag
gtctttaatt
catccattgce
agcttgagat
tttttttata
atacgtgtgce
cctaatgcectg
cctceetgtg
gtttggtttt
tccectgcaaa
tgtgccacat
ttgctattgt
ccaggctgga
gcaattctte
agctaatttt
aactccagac
agccaccata
gggtgtcagg
aagtgagtaa
atatgttttt
ggaagaatta
ctctacctcec
ttagttttte
gtacttttet
atattttgag
ttgttgtatt
gtatgtagtt
ggcatccact
accctgtata

aatgtccaca
agccaggggt
cagtgtgata
agtgcttatc
gggccaagcece
ggtgtagtte
aaagaaggca
gctctgttge
ctectgggcet
tactgccatg
gttcttgaat
attcttttag
aagatttcat
aacagcagtg
tgtgcacttt
aaagagtaac
attagatttt
gattaaaccc
tttgattaag
tcatcaaatc
gaagttattt
ctttgggcetce
cacataagcc
caaattccaa
aacataatgg
agaatccaat
ttgacatggc
ccectcaaaa
catttcccca
gtatcctgtc
cgaaggagga
tatataccag
tatttattca
atcatgtcte
caagtagctg
cccactgtet
cctcccaaag
cttaaaaata
ttectgtttec
aataccagtt
ctttaagtte
catggtggtt
tcecttecceca
tccatgtgtt
ttgttecttgt
ggacatgaac
tttctttate
gatttttttt
gtgcgatggce
tgcctcagcec
tgtattttta
ctcatgatct
cctggectag
ataatagtgg
aaatcaccca
cattttattce
aaacattccc
cccceccataag
ttacatgtgt
tggtttcatt
agagagggag
ttattattag
ataggaaaaa

ggggtcttag
tacaatgttt

FIG. 6W2

tggctggcag
ctcagttatt
gctgggacta
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