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ABSTRACT

Disclosed herein are methods for reducing expression of Tau mRNA and protein in an
animal with Tau antisense compounds. Also disclosed are methods for modulating splicing of Tau
MRNA in an animal with Tau antisense compounds. Such methods are useful to treat, prevent, or
ameliorate neurodegenerative diseases in an individual in need thereof. Examples of
neurodegenerative diseases that can be treated, prevented, and ameliorated with the
administration Tau antisense oligonucleotides include Alzheimer's Disease, Fronto-temporal
Dementia (FTD), FTDP-17, Progressive Supranuclear Palsy, Chronic Traumatic Encephalopathy,
Epilepsy, and Dravet's Syndrome.
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METHODS FOR MODULATING TAU EXPRESSION FOR REDUCING SEIZURE AND

MODIFYING A NEURODEGENERATIVE SYNDROME

GOVERNMENTAL RIGHTS

[0001] This invention was made with government support under P50AG005681
awarded by the National Institute on Aging and KOBNS074194 awarded by the National Institute of
Neurological Disorders and Stroke/American Federation for Aging Research. The government has

certain rights in the invention.

SEQUENCE LISTING

[0002] The present application is being filed along with a Sequence Listing in
electronic format. The Sequence Listing is provided as a file entitled
BIOL0210WOSEQ.txt created March 14, 2013, which is approximately 436 KB in size.
The information in the electronic format of the sequence listing is incorporated herein by
reference in its entirety.

FIELD

[0003] Provided are methods for treating, preventing, or ameliorating
neurodegenerative diseases, including tauopathies, Alzheimer’s Disease, Fronto-temporal
Dementia (FTD), FTDP-17, Progressive Supranuclear Palsy (PSP}, Chronic Traumatic
Encephalopathy (CTE), Corticobasal Ganglionic Degeneration (CBD), Epilepsy, and Dravet's
Syndrome by inhibiting expression of Tau or modulating the splicing of Tau in an animal. Certain
embodiments are directed to methods, compounds and compositions for treating, preventing or
ameliorating a seizure disorder by inhibiting expression of Tau or modulating the splicing of Tau in

an animal.

BACKGROUND

[0004] The primary function of Tau is to bind to and stabilize microtubules, which are
important structural components of the cytoskeleton involved in mitosis, cytokinesis, and vesicular
transport. Tau is found in multiple tissues, but is particularly abundant in axons of neurons. In
humans, there are six isoforms of Tau that are generated by alternative splicing of exons 2, 3, and
10. Splicing of exons 2 and 3 at the N-terminus of the protein leads to inclusion of zero, one, or

two 29 amino acid acidic domains and is termed ON, 1N, or 2N Tau respectively. The influence of
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these domains on Tau function is not fully clear, though may play a role in interactions with the
plasma membrane. Inclusion of exon 10 at the C-terminus leads to inclusion of the microtubule
binding domain encoded by exon 10. Since there are 3 microtubule binding domains elsewhere in
Tau, this Tau isoform (with exon 10 included) is termed 4R Tau, where ‘R’ refers to the number of
repeats of microtubule binding domains. Tau without exon 10 is termed 3R Tau. Since more
microtubule binding domains (4R compared with 3R} increases the binding to microtubules, 4R
Tau presumabily significantly increases microtubule binding and assembly. The ratio of 3R/4R Tau
is developmentally regulated, with fetal tissues expressing exclusively 3R Tau and adult human
tissues expressing approximately equal levels of 3R/4R Tau. Deviations from the normal ratio of
3R/4R Tau are characteristic of neurodegenerative FTD Tauopathies. It is not known how
changing the 3R/4R Tau ratio at a later stage in the adult animal will affect Tau pathogenesis.

[0005] Serine-threonine directed phosphorylation regulates the microtubule binding
ability of Tau. Hyperphosphorylation promotes detachment of Tau from microtubules. Other post
translational modifications of Tau have been described; however the significance of these is
unclear. Phosphorylation of Tau is also developmentally regulated with higher phosphorylation in
fetal tissues and much lower phosphorylation in the adult. One characteristic of neurodegenerative
disorders is aberrantly increased Tau phosphorylation.

[0006] The microtubule network is involved in many important processes within the cell
including structural integrity needed for maintaining morphology of cells and operating transport
machinery. Since binding of Tau to microtubules stabilizes microtubules, Tau is likely to be a key
mediator of some of these processes and disruption of normal Tau in neurodegenerative diseases
may disrupt some of these key cellular processes.

[0007] One of the early indicators that Tau may be important in neurodegenerative
syndromes was the recognition that Tau is a key component of neurofibrillary inclusions in
Alzheimer's disease. In fact, neurofibrillary inclusions are aggregates of hyperphosphorylated Tau
protein. Along with amyloid beta containing plaques, neurofibrillary inclusions are a hallmark of
Alzheimer's disease and correlate significantly with cognitive impairment. 95% of Tau
accumulations in AD are found in neuronal processes and is termed neuritic dystrophy. The
process(es) whereby this microtubule associated protein becomes disengaged from microtubules

and forms accumulations of proteins and how this relates to neuronal toxicity is not well
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understood.

[0008] Neuronal Tau inclusions are a pathological characteristic of not only
Alzheimer's disease, but also a subset of Frontotemporal dementia (FTD), PSP, and CBD. The
link between Tau and neurodegeneration was solidified by the discovery that mutations in the Tau
gene cause a subset of FTD. These genetic data have also highlighted the importance of the
3R:4R ratio of Tau. Many of the Tau mutations that cause FTD lead to a change in Tau splicing
which leads to preferential inclusion of exon 10, and thus to increased 4R Tau. The overall Tau
levels are normal. Whether the Tau isoform change or the amino acid change or both cause
neurodegeneration remains unknown. Recent data suggest that PSP may also be associated with
an increased 4R:3R Tau ratio and thus may be amenable to a similar splicing strategy.

[0009] To help understand the influence of Tau ratios on neurodegeneration, a mouse
model based on one of the splicing Tau mutations (N279K) has been generated using a minigene
that includes the Tau promoter and the flanking intronic sequences of exon 10. As in humans,
these mice demonstrate increased levels of 4R Tau compared with transgenics expressing WT
Tau and develop behavioral and motor abnormalities as well as accumulations of aggregated Tau
in the brain and spinal cord.

[0010] The protein "Tau" has been associated with multiple diseases of the brain
including Alzheimer's disease, frontotemporal dementia, progressive supranuclear palsy,
corticobasal ganglionic degeneration, dementia pugilistica, parkinsonism linked to chromosome,
Lytico-Bodig disease, tangle-predominant dementia, ganglioglioma, gangliocytoma,
meningioangiomatosis, subacute sclerosing panencephalitis, lead encephalopathy, tuberous
sclerosis, Hallervorden-Spatz disease, Pick's disease, argyrophilic grain disease, corticobasal
degeneration or frontotemporal lobar degeneration and others. Tau-associated disorders such as
AD are the most common cause of dementia in the elderly. AD affects an estimated 15 million
people worldwide and 40% of the population above 85 years of age. AD is characterized by two
pathological hallmarks: Tau neurofibrillary inclusions (NFT) and amyloid-p (AB) plaques.

[0011] In seizure disorders, the brain's electrical activity is periodically disturbed,
resulting in some degree of temporary brain dysfunction. Normal brain function requires an
orderly, organized, coordinated discharge of electrical impulses. Electrical impulses enable the

brain to communicate with the spinal cord, nerves, and muscles as well as within itself. Seizures
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may result when the brain's electrical activity is disrupted. There are two basic types of seizures;
epileptic and nonepileptic. Epileptic seizures have no apparent cause or trigger and occur
repeatedly. Nonepileptic seizures are triggered orprovoked by a disorder or another condition that
irritates the brain. Certain mental disorders can cause seizure symptoms referred to as
psychogenic nonepileptic seizures.

[0012] Alzheimer’'s Disease(AD) is known to be a clinical risk factor for late onset
seizures. Multiple AD mouse models recapitulate this increased seizure susceptibility. Within the
last 5 years, many of these AD models have been studied in the setting of mouse tau knockout
(tau-/-). Increased seizure susceptibility was ameliorated in these amyloid-depositing tau knockout
lines. Further, tau-/- alone interestingly appeared to be protective against chemically induced
seizures.

[0013] Anticonvulsants represent the common treatment regime for seizues. However,
anticonvulsants are ineffective in a significant percent of people with a seizure disorder and for
these individuals, surgery is the only option. Amidst the lack of available treatments for seizure
disorders and neurodegenerative diseases, certain methods of the present embodiments provide
methods for treating, preventing or ameliorating a seizure disorder and neurodegenerative

diseases by inhibiting expression of Tau or modulating the splicing of Tau in an animal.

SUMMARY

[0014] Provided herein are methods for modulating levels of Tau mRNA and protein in
cells, tissues, and animals. Also provided herein are methods for modulating splicing of Tau
mRNA in cells, tissues, and animals. Also provided herein are methods for modulating the
expression product of a Tau mRNA in cells, tissues, and animals.

[0015] In certain embodiments, modulation can occur in a cell or tissue. In certain
embodiments, the cell or tissue is in an animal. In certain embodiments, the animal is human. In
certain embodiments, Tau mRNA levels are reduced. In certain embodiments, Tau protein levels
are reduced. In certain embodiments, splicing of Tau mRNA is modulated. In certain
embodiments, the expression product of a Tau mRNA is modulated. In certain embodiments,
exclusion of Tau exon 10 is promoted. In certain embodiments, expression of the 4R isoform of
Tau RNA or protein is reduced. In certain embodiments, expression of the 3R isoform of Tau

RNA or protein is increased. In certain embodiments, expression of the 4R isoform of Tau RNA or
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protein is reduced and expression of the 3R isoform of Tau RNA or protein is increased. In certain
embodiments, hyperphosphorylated Tau is reduced. Such reduction and modulation can occur in
a time-dependent manner or in a dose-dependent manner.

[0016] Several embodiments are drawn to methods of reducing or decreasing seizures
in a subject. In certain embodiments, methods are provided for reducing the risk for seizure in a
subject. In certain embodiments, the seizures are related to neurodegenerative disorders. In
certain embodiments, the neurodegenerative disorder is a tau-associated disorder. In certain
embodiments, the tau-associated disorder or neurodegenerative disorder is Alzheimer's disease,
frontotemporal dementia, progressive supranuclear palsy, corticobasal ganglionic degeneration,
dementia pugilistica, parkinsonism linked to chromosome, LyticomBodig disease, tangle-
predominant dementia, ganglioglioma, gangliocytoma, meningioangiomatosis, subacute
sclerosing panencephalitis, lead encephalopathy, tuberous sclerosis, Hallervorden-Spatz disease,
Pick's disease, argyrophilic grain disease, corticobasal degeneration or frontotemporal lobar
degeneration. Certain embodiments are drawn to a method of decreasing seizures in a subject
with a high 4R:3R tau isoform ratio. In certain embodiments, the methods comprise administering
an antisense agent to the subject, wherein the agent decreases expression of tau or decreases
the 4R:3R tau ratio in the central nervous system of the subject.

[0017] Also provided are methods useful for preventing, treating, and ameliorating
diseases, disorders, and conditions associated with Tau. In certain embodiments, such diseases,
disorders, and conditions associated with Tau are neurodegenerative diseases. In certain
embodiments, the neurodegenerative disease is any of Alzheimer’s Disease, Fronto-temporal
Dementia (FTD), FTDP-17, Progressive Supranuclear Palsy, Chronic Traumatic Encephalopathy,
Epilepsy, or Dravet's Syndrome. In certain embodiments, one or more symptoms of a
neurodegenerative disease is ameliorated, prevented, or delayed (progression slowed). In certain
embodiments, the symptom is memory loss, anxiety, or loss of motor function. In certain
embodiments, neurodegenerative function is improved. In certain embodiments, neurofibrillary
inclusions are reduced.

[0018] Such diseases, disorders, and conditions can have one or more risk factors,
causes, or outcomes in common. Certain risk factors and causes for development of a
neurodegenerative disease include genetic predisposition and older age.

[0019] In certain embodiments, methods of treatment include administering a Tau
antisense compound to an individual in need thereof. The antisense compound may inhibit

expression of Tau or modulate splicing of Tau. In certain embodiments, the antisense compound
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is a single-stranded antisense oligonucleotide. In certain embodiments, the single-stranded
antisense oligonucleotide is complementary to a Tau nucleic acid.

[0020] The present disclosure provides the following non-limiting numbered
embodiments:

[0021] Embodiment 1. A method of reducing seizures or risk of seizures in an
animal comprising administering a Tau-specific inhibitor to the subject, wherein incidence of
seizures or severity of seizures is reduced.

[0022] Embodiment 2. The method of embodiment 1, wherein the animal is a
human.

[0023] Embodiment 3. The method of embodiments 1-2, wherein the Tau-specific
inhibitor is an antisense compound.

[0024] Embodiment 4. A method comprising administering a Tau antisense
compound to an animal for treating a Tau associated disease and thereby ameliorating at least
one symptom of the Tau associated disease.

[0025] Embodiment 5. A method comprising:

(a) identifying an animal having a Tau associated disease; and
(b) administering a Tau antisense compound and thereby ameliorating at
least one symptom of the Tau associated disease.

[0026] Embodiment 6. The method of embodiments 4-5, wherein the animal is a
human.

[0027] Embodiment 7. The method of embodiments 4-6, wherein the symptom is
any one of incidence of seizures, seizure severity, presence of neurofibrillary inclusions, loss of
memory, loss of cognition, decreased motor function, or bradykinesia.

[0028] Embodiment 8. The method of embodiments 4-8, wherein the Tau
associated disease is a neurodegenerative disease.

[0029] Embodiment 9. The method of embodiment 8, wherein the
neurodegenerative disease is selected from among Alzheimer’s Disease, Fronto-temporal
Dementia (FTD), FTDP-17, Progressive Supranuclear Palsy, Chronic Traumatic Encephalopathy,
Epilepsy, and Dravet's Syndrome.

[0030] Embodiment 10. The method of embodiments 3-9, wherein the antisense
compound comprises a single-stranded antisense oligonucleotide complementary to a Tau nucleic
acid.

[0031] Embodiment 11. The method of embodiments 1-10, wherein expression of
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Tau RNA or expression of Tau protein is reduced.

[0032] Embodiment 12. The method of embodiments 1-10, wherein expression of the
4R isoform of Tau RNA or expression of the 4R isoform of Tau protein is reduced.

[0033] Embodiment 13. The method of embodiments 1-10, wherein expression of the
3R isoform of Tau RNA or expression of the 3R isoform of Tau protein is increased.

[0034] Embodiment 14. The method of embodiments 1-10, wherein expression of the
4R isoform of Tau RNA is reduced and expression of the 3R isoform of Tau RNA is increased.

[0035] Embodiment 15. The method of embodiments 1-10, wherein expression of
the 4R isoform of Tau protein is reduced and expression of the 3R isoform of Tau protein is
increased.

[0036] Embodiment 16. The method of embodiments 10-15, wherein the single-
stranded antisense oligonucleotide comprises at least one modification.

[0037] Embodiment 17. The method of embodiment 10-16, wherein the single-
stranded antisense oligonucleotide is specifically hybridizable to a human Tau nucleic acid.

[0038] Embodiment 18. The method of embodiments 10-17, wherein the single-
stranded antisense oligonucleotide is at least 75%, at least 80%, at least 85%, at least 90%, or at
least 95% complementary to an equal length portion of a human Tau nucleic acid.

[0039] Embodiment 19. The method of embodiments 10-18, wherein the single-
stranded antisense oligonucleotide is 100% complementary to a human Tau nucleic acid.

[0040] Embodiment 20. The method of embodiments 16-19, wherein the single-
stranded antisense oligonucleotide comprises at least one modified internucleoside linkage.

[0041] Embodiment 21. The method of embodiment 20, wherein each internucleoside
linkage of the single-stranded antisense oligonucleotide is a modified internucleoside linkage.

[0042] Embodiment 22. The method of embodiments 20-21, wherein the modified
internucleoside linkage is a phosphorothioate internucleoside linkage.

[0043] Embodiment 23. The method of embodiments 16-22, comprising at least one
modified nucleoside.

[0044] Embodiment 24. The method of embodiments 16-23, wherein the single-
stranded antisense oligonucleotide comprises at least one modified nucleoside having a modified
sugar.

[0045] Embodiment 25. The method of embodiment 24, wherein the single-stranded
antisense oligonucleotide comprises at least one modified nucleoside comprising a bicyclic sugar.

[0046] Embodiment 26. The method of embodiment 25, wherein the bicyclic sugar
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comprises a 4’ to 2’ bridge selected from among: 4-(CH2)n-O-2’, wherein nis 1 or 2; and 4’-CH2-
O-CH2-2".

[0047] Embodiment 27. The method of embodiment 25, wherein the bicyclic sugar
comprises a 4’-CH(CH3)-0O-2' bridge.

[0048] Embodiment 28. The method of embodiment 24, wherein the at least one
modified nucleoside having a modified sugar comprises a non-bicyclic 2'-modified sugar moiety.

[0049] Embodiment 29. The method of embodiment 28, wherein the 2°-modified
sugar moiety comprises a 2’-O-methoxyethyl group.

[0050] Embodiment 30. The method of embodiment 28, wherein the 2'-modified
sugar moiety comprises a 2’-O-methyl group.

[0051] Embodiment 31. The method of embodiment 24, wherein the at least one
modified nucleoside having a modified sugar comprises a sugar surrogate.

[0052] Embodiment 32. The method of embodiment 31, wherein the sugar surrogate
is a morpholino.

[0053] Embodiment 33. The method of embodiment 31, wherein the sugar surrogate
is a peptide nucleic acid.

[0054] Embodiment 34. The method of embodiments 23-33, wherein each nucleoside
is modified.

[0055] Embodiment 35. The method of embodiments 10-34, wherein the single-
stranded antisense oligonucleotide comprises at least one modified nucleobase.

[0056] Embodiment 36. The method of embodiment 35, wherein the modified
nucleobase is a 5’-methylcytosine.

[0057] Embodiment 37. The method of embodiment 16-35, wherein the single-
stranded antisense oligonuclectide comprises:

(a) a gap segment consisting of linked deoxynucleosides;
(b) a 5’ wing segment consisting of linked nucleosides;
(c) a 3' wing segment consisting of linked nucleosides;

[0058] wherein the gap segment is positioned immediately adjacent to and between
the & wing segment and the 3’ wing segment and wherein each nucleoside of each wing segment
comprises a modified sugar.

[0059] Embodiment 38. The method of embodiment 37, wherein the single-stranded
antisense oligonucleotide comprises:

(a) a gap segment consisting of ten linked deoxynucleosides;
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(b) a 5’ wing segment consisting of five linked nucleosides;
(c) a 3' wing segment consisting of five linked nucleosides;
[0060] wherein the gap segment is positioned immediately adjacent and between the

5 wing segment and the 3’ wing segment, wherein each nucleoside of each wing segment
comprises a 2’-O-methoxyethyl sugar; and wherein each internucleoside linkage is a
phosphorothioate linkage.

[0061] Embodiment 39. The method of embodiments 10-37, wherein the single-
stranded antisense oligonucleotide consists of 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, or 25 linked
nucleosides.

[0062] Embodiment 40. The method of any preceding embodiment, wherein the
administering is parenteral administration.

[0063] Embodiment 41. The method of embodiment 40, wherein the parenteral
administration is any of injection or infusion.

[0064] Embodiment 42. The method of embodiments 40-41, wherein the parenteral
administration is any of intrathecal administration or intracerebroventricular administration.

[0065] Embodiment 43. A method comprising administering a Tau antisense
compound to an animal for treating a Tau associated disease and thereby reducing neurofibrillary
inclusions.

[0066] Embodiment 44. A method comprising administering a Tau antisense
compound to an animal for treating a Tau associated disease and thereby improving neurological
function.

[0067] Embodiment 45. A method comprising:

(a) identifying an animal having a Tau associated disease; and
(b) administering a Tau antisense compound and thereby reducing
neurofibrillary inclusions.

[0068] Embodiment 46. A method comprising:

(a) identifying an animal having a Tau associated disease; and
(b) administering a Tau antisense compound and thereby improving
neurological function.

[0069] Embodiment 47. The method of embodiments 43-46, wherein the animal is a
human.

[0070] Embodiment 48. The method of embodiments 43-47, wherein the antisense

compound comprises a single-stranded antisense oligonucleotide complementary to a Tau nucleic
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[0071] Embodiment 49. The method of embodiments 43-48, wherein the Tau
associated disease is a neurodegenerative disease.

[0072] Embodiment 50. The method of embodiment 49, wherein the
neurodegenerative disease is selected from among Alzheimer’'s Disease, Fronto-temporal
Dementia (FTD), FTDP-17, Progressive Supranuclear Palsy, Chronic Traumatic Encephalopathy,
Epilepsy, and Dravet's Syndrome.

[0073] Embodiment 51. The method of embodiments 43-50, wherein the expression
of Tau RNA or expression of Tau protein is reduced.

[0074] Embodiment 52. The method of embodiments 43-50, wherein expression of
the 4R isoform of Tau RNA or expression of the 4R isoform of Tau protein is reduced.

[0075] Embodiment 53. The method of embodiments 43-50, wherein expression of
the 3R isoform of Tau RNA or expression of the 3R isoform of Tau protein is increased.

[0076] Embodiment 54. The method of embodiments 43-50, wherein expression of
the 4R isoform of Tau RNA is reduced and expression of the 3R isoform of Tau RNA is increased.

[0077] Embodiment 55. The method of embodiments 43-50, wherein expression of
the 4R isoform of Tau protein is reduced and expression of the 3R isoform of Tau protein is
increased.

[0078] Embodiment 56. The method of embodiments 48-55, wherein the single-
stranded antisense oligonucleotide comprises at least one modification.

[0079] Embodiment 57. The method of embodiment 48-56, wherein the single-
stranded antisense oligonucleotide is specifically hybridizable to a human Tau nucleic acid.

[0080] Embodiment 58. The method of embodiments 48-57, wherein the single-
stranded antisense oligonucleotide is at least 75%, at least 80%, at least 85%, at least 90%, or at
least 95% complementary to an equal length portion of a human Tau nucleic acid.

[0081] Embodiment 59. The method of embodiments 48-58, wherein the single-
stranded antisense oligonucleotide is 100% complementary to a human Tau nucleic acid.

[0082] Embodiment 60. The method of embodiments 56-59, wherein the single-
stranded antisense oligonucleotide comprises at least one modified internucleoside linkage.

[0083] Embodiment 61. The method of embodiment 60, wherein each internucleoside
linkage of the single-stranded antisense oligonucleotide is a modified internucleoside linkage.

[0084] Embodiment 62. The method of embodiments 60-61, wherein the modified

internucleoside linkage is a phosphorothioate internucleoside linkage.

10
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[0085] Embodiment 63. The method of embodiments 56-62, comprising at least one
modified nucleoside.

[0086] Embodiment 64. The method of embodiments 56-63, wherein the single-
stranded antisense oligonucleotide comprises at least one modified nucleoside having a modified
sugar.

[0087] Embodiment 65. The method of embodiment 64, wherein the single-stranded
antisense oligonucleotide comprises at least one modified nucleoside comprising a bicyclic sugar.

[0088] Embodiment 66. The method of embodiment 65, wherein the bicyclic sugar
comprises a 4’ to 2’ bridge selected from among: 4'-(CH2)n-O-2’, wherein nis 1 or 2; and 4-CH2-
O-CH2-2.

[0089] Embodiment 67. The method of embodiment 65, wherein the bicyclic sugar
comprises a 4’-CH(CH3)-0-2' bridge.

[0090] Embodiment 68. The method of embodiment 64, wherein the at least one
modified nucleoside having a modified sugar comprises a non-bicyclic 2'-modified sugar moiety.

[0091] Embodiment 69. The method of embodiment 68, wherein the 2’-modified
sugar moiety comprises a 2’-O-methoxyethyl group.

[0092] Embodiment 70. The method of embodiment 68, wherein the 2'-modified
sugar moiety comprises a 2’-O-methyl group.

[0093] Embodiment 71. The method of embodiment 64, wherein the at least one
modified nucleoside having a modified sugar comprises a sugar surrogate.

[0094] Embodiment 72. The method of embodiment 71, wherein the sugar surrogate
is a morpholino.

[0095] Embodiment 73. The method of embodiment 71, wherein the sugar surrogate
is a peptide nucleic acid.

[0096] Embodiment 74. The method of embodiments 63-73, wherein each nucleoside
is modified.

[0097] Embodiment 75. The method of embodiments 48-74, wherein the single-
stranded antisense oligonucleotide comprises at least one modified nucleobase.

[0098] Embodiment 76. The method of embodiment 75, wherein the modified
nucleobase is a 5-methylcytosine.

[0099] Embodiment 77. The method of embodiment 56-75, wherein the single-
stranded antisense oligonucleotide comprises:

(a) a gap segment consisting of linked deoxynucleosides;

11
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(b) a 5’ wing segment consisting of linked nucleosides;
(c) a 3' wing segment consisting of linked nucleosides;
wherein the gap segment is positioned immediately adjacent to and between the 5’ wing segment
and the 3’ wing segment and wherein each nucleoside of each wing segment comprises a
modified sugar.
[0100] Embodiment 78. The method of embodiment 77, wherein the single-stranded
antisense oligonucleotide comprises:
(d) a gap segment consisting of ten linked deoxynucleosides;
(e) a 5 wing segment consisting of five linked nucleosides;
(f) a 3’ wing segment consisting of five linked nucleosides;
[0101] wherein the gap segment is positioned immediately adjacent and between the
5’ wing segment and the 3’ wing segment, wherein each nucleoside of each wing segment
comprises a 2’-O-methoxyethyl sugar; and wherein each internucleoside linkage is a
phosphorothioate linkage.
[0102] Embodiment 79. The method of embodiments 48-77, wherein the single-
stranded antisense oligonuclectide consists of 15, 16, 17, 18, or 19 linked nucleosides.
[0103] Embodiment 80. The method of embodiments 48-78, wherein the single-
stranded antisense oligonucleotide consists of 20 linked nucleosides.
[0104] Embodiment 81. The method of embodiments 48-77, wherein the single-
stranded antisense oligonucleotide consists of 21, 22, 23, 24, or 25 linked nucleosides.
[0105] Embodiment 82. The method of embodiments 43-82 preceding embodiment,
wherein the administering is parenteral administration.
[0106] Embodiment 83. The method of embodiment 82, wherein the parenteral
administration is any of injection or infusion.
[0107] Embodiment 84. The method of embodiments 82-83, wherein the parenteral
administration is any of intrathecal administration or intracerebroventricular administration.
[0108] Embodiment 85. The method of embodiments 43-84, wherein at least one
symptom of a Tau associated disease is ameliorated.
[0109] Embodiment 86. The method of embodiments 43-85, wherein at least one
symptom of a Tau associated disease is prevented.
[0110] Embodiment 87. The method of embodiments 43-86, wherein progression of
at least one symptom of a Tau associated disease is slowed.
[0111] Embodiment 88. The method of embodiments 85-87, wherein the at least one

12
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symptom is any of memory loss, anxiety, loss of motor function, incidence of seizures, severity of
seizures, and excitotoxicity.

[0112] Embodiment 89. A method of decreasing seizures in a subject with a high
4R:3R tau isoform ratio, the method comprising administering an antisense oligonucleotide to the
subject, wherein the method decreases the 4R:3R tau ratio in the central nervous system of the
subject.

[0113] Embodiment 90. The method of embodiment 89, wherein the high 4R:3R tau
isoform ratio in the subject is caused by a splicing defect.

[0114] Embodiment 91. The method of embodiment 89, further comprising
decreasing the accumulation of aggregated tau in the brain and spinal cord of the subject.

[0115] Embodiment 92. The method of embodiment 89, wherein the antisense
oligonucleotide is an o methyl oligonucleotide.

[0116] Embodiment 93. The method of embodiment 89, wherein the oligonucleotide
is administered using a single bolus administration.

[0117] Embodiment 94. The method of embodiment 89, wherein the oligonucleotide
is administered using a pump.

[0118] Embodiment 95. The method of embodiment 89, wherein the total amount of
tau in the central nervous system is not changed.

[0119] Embodiment 96. A method of modifying a neurodegenerative syndrome in a
subject with a high 4R:3R tau isoform ratio, the method comprising administering an antisense
oligonucleotide to the central nervous system of the subject, wherein the antisense oligonucleotide
decreases the high 4R:3R tau ratio in the central nervous system of the subject.

[0120] Embodiment 97. The method of embodiment 89, wherein the high 4R:3R tau
isoform ratio in the subject is caused by a splicing defect.

[0121] Embodiment 98. The method of embodiment 89, wherein the
neurodegenerative syndrome is a neurodegenerative syndrome associated with tau.

[0122] Embodiment 99. The method of embodiment 91, wherein the
neurodegenerative syndrome neurodegenerative syndrome associated with tau is associated with
tau multimerization.

[0123] Embodiment 100. The method of embodiment 89, wherein the
neurodegenerative syndrome is Alzheimer’s disease, progressive supranuclear palsy, dementia
pugilistica, frontotemporal dementia, parkinsonism linked to chromosome, Lytico~Bodig disease,

tangle-predominant dementia, ganglioglioma, gangliocytoma, meningioangiomatosis, subacute
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sclerosing panencephalitis, lead encephalopathy, tuberous sclerosis, Hallervorden—Spatz disease,
Pick's disease, corticobasal degeneration, argyrophilic grain disease, supranuclear palsy,
corticobasal degeneration, frontotemporal dementia, or frontotemporal lobar degeneration.

[0124] Embodiment 101. The method of embodiment 89, wherein the
neurodegenerative syndrome is Alzheimer’s disease, progressive supranuclear palsy, corticobasal
degeneration, or frontotemporal dementia.

[0125] Embodiment 102. The method of embodiment 89, wherein modifying a
neurodegenerative disease improves the behavioral phenotype of the subject.

[0126] Embodiment 103. The method of embodiment 95, wherein the behavioral
phenotype of the subject is seizures.

[0127] Embodiment 104. The method of embodiment 89, wherein modifying a
neurodegenerative disease slows the progression of neurodegenerative disease development in
the subject.

[0128] Embodiment 105. The method of embodiment 89, wherein modifying a
neurodegenerative disease decreases the accumulation of aggregated tau in the brain and spinal
cord of the subject.

[0129] Embodiment 106. The method of embodiment 89, wherein the antisense
oligonucleotide is an o methyl oligonucleotide.

[0130] Embodiment 107. The method of embodiment 89, wherein the oligonucleotide
is administered using a single bolus administration.

[0131] Embodiment 108. The method of embodiment 89, wherein the oligonucleotide
is administered using a pump.

[0132] Embodiment 109. The method of embodiment 89, wherein the abnormal
4R:3R tau ratio in the central nervous system is decreased without decreasing the total amount of
tau in the central nervous system.

[0133] Embodiment 110. The method of embodiment 89, wherein the antisense oligo
alters the splicing of a nucleic acid encoding tau.

[0134] Embodiment 111. A method of reducing seizures or risk of seizures in a
subject comprising administering tau-specific inhibitor to the subject, wherein seizures or risk of
seizures in the subject is reduced.

[0135] Embodiment 112. The method of embodiment 111, wherein the tau-specific
inhibitor is a transcriptional inhibitor.

[0136] Embodiment 113. The method of embodiment 112, wherein the transcriptional
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inhibitor is an oligonucleotide.

[0137] Embodiment 114. The method of embodiment 113, wherein the
oligonucleotide comprises a nucleobase sequence at least 80%, at least 85%, at least 90%, at
least 95%, at least 96%, at least 97%, at least 98%, 99% or at least 100% complementary to an
equal length portion of a nucleic acid encoding Tau such as any one of SEQ ID NOs: 1-10.

[0138] Embodiment 115. The method of embodiment 113 or 114, wherein the
oligonucleotide is a modified oligonucleotide.

[0139] Embodiment 116. The method of embodiment 113 or 114, wherein the
oligonucleotide is an antisense oligonucleotide.

[0140] Embodiment 117. The method of any of embodiment 113-115, wherein the
oligonucleotide is a single-stranded oligonucleotide.

[0141] Embodiment 118. The method of any of embodiments 113-116, wherein the
oligonucleotide consists of 12 to 30 linked nucleosides.

[0142] Embodiment 119. The method of any of embodiments 113-118, wherein
oligonucleotide comprises at least one modified internucleoside linkage.

[0143] Embodiment 120. The method of any of embodiments 119, wherein the
modified internucleoside linkage is a phosphorothioate internucleoside linkage.

[0144] Embodiment 121. The method of any of embodiments11 9, wherein each
modified internucleoside linkage is a phosphorothioate internucleoside linkage.

[0145] Embodiment 122. The method of any of embodiments 113-121, wherein the
oligonucleotide comprises at least one modified sugar moiety.

[0146] Embodiment 123. The method of embodiment 122, wherein the modified
sugar moiety is a bicyclic sugar moiety.

[0147] Embodiment 124. The method of embodiment 122, wherein the modified
sugar moiety is a 2’ substituted sugar moiety.

[0148] Embodiment 125. The method of embodiment 124, wherein the 2’ substituted
sugar moiety is selected from among: 2’- O-methoxyethyl (2'-MOE), 2'-OMe, or 2'-FI.

[0149] Embodiment 126. The method of any of embodiments 113-124, wherein the
oligonucleotide comprises at least one modified nucleobase.

[0150] Embodiment 127. The method of embodiment 126, wherein the modified
nucleobase is a 5-methylcytosine.

[0151] Embodiment 128. The method of any of embodiment 113-126, wherein the

oligonucleotide is a chimeric oligonucleotide.
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[0152] Embodiment 129. The method of any of embodiments 113-127, wherein the
oligonucleotide comprises: (i) a gap segment consisting of linked deoxynucleosides; (ii) a 5" wing
segment consisting of linked nucleosides; (iii) a 3’ wing segment consisting of linked nucleosides,
wherein the gap segment is positioned immediately adjacent to and between the 5’ wing segment
and the 3’ wing segment and wherein each nucleoside of each wing segment comprises a
modified sugar.

[0153] Embodiment 130. The method of embodiment 128, wherein the
oligonucleotide comprises: (i) a gap segment consisting of ten linked deoxynucleosides; (ii)a &
wing segment consisting of five linked nucleosides; (iii) a 3’ wing segment consisting of five linked
nucleosides, wherein the gap segment is positioned immediately adjacent to and between the 5
wing segment and the 3’ wing segment, wherein each nucleoside of each wing segment
comprises a 2’-O-methoxyethyl sugar; and wherein each internucleoside linkage is a
phosphorothioate linkage.

[0154] Embodiment 131. The method of embodiment 111-130, wherein the inhibitor
is administered to the CNS of the subject.

[0155] Embodiment 132. The method of embodiment 131, wherein the inhibitor is
administered by intrathecal or intracerebral vascular administration.

[0156] Embodiment 133. The method of embodiment 131 or 132, wherein the
administration is by bolus or infusion.

[0157] Embodiment 134. The method of any of embodiments 131-133, wherein the
administration is by a pump.

[0158] Embodiment 135. A method of reducing seizures or the risk of seizures in a
subject comprising administering a tau splice modulating agent to the subject, wherein the
seizures or risk of seizures in the subject is reduced.

[0159] Embodiment 136. A method of reducing seizures or the risk of seizures in a
subject comprising administering an oligonucleotide consists of 12 to 30 linked nucleosides,
wherein the oligonucleotide comprises a nucleobase sequence at least 80%, at least 85%, at least
90%, at least 95%, at least 96%, at least 97%, at least 98%, 99% or at least 100% complementary
to an equal length portion of a nucleic acid encoding Tau such as any one of SEQ ID NOs:1-10
and, wherein the seizures or risk of seizures in the subject is reduced.

[0160] Embodiment 137. The method of embodiment 135, wherein the tau splice
modulating agent is an oligonucleotide.

[0161] Embodiment 138. The method of embodiment 136-137, wherein the

16



PATENT
Atty. Docket No. 047563-453995
Via EFS Web
oligonucleotide comprises at least one modified nucleoside.

[0162] Embodiment 139. The method of embodiment 138, wherein at least one
modified nucleoside comprises a modified sugar moiety.

[0163] Embodiment 140. The method of embodiment 139, wherein at least one
modified sugar moiety is a 2’-substituted sugar moiety.

[0164] Embodiment 141. The method of embodiment 140, wherein the 2’-substituten
of at least one 2’-substituted sugar moiety is selected from among: 2’-OMe, 2'-F, and 2’-MOE.

[0165] Embodiment 142. The method of embodiment 140, wherein the 2’-substiuent
of at least one 2'-substituted sugar moiety is a 2’-MOE.

[0166] Embodiment 143. The method of embodiments 139, wherein at least one
modified sugar moiety is a bicyclic sugar moiety.

[0167] Embodiment 144. The method of embodiment 143, wherein at least one
bicyclic sugar moiety is LNA or cEt.

[0168] Embodiment 145. The method of embodiment 139, wherein at least one
modified sugar moiety is a sugar surrogate.

[0169] Embodiment 146. The method of embodiment 145, wherein at least one sugar
surrogate is a morpholino.

[0170] Embodiment 147. The method of embodiment 145, wherein at least one sugar
surrogate is @ modified morpholino.

[0171] Embodiment 148. The method of embodiments 136-147, wherein the
oligonucleotide comprises at least 5 modified nucleosides, each independently comprising a
modified sugar moiety.

[0172] Embodiment 149. The method of embodiments 136-148, wherein the
oligonucleotide comprises at least 10 modified nucleosides, each independently comprising a
modified sugar moiety.

[0173] Embodiment 150. The method of embodiments 136-499, wherein the
oligonucleotide comprises at least 15 modified nucleosides, each independently comprising a
modified sugar moiety.

[0174] Embodiment 151. The method of embodiments 136-150, wherein each
nucleoside of the oligonucleotide is a modified nucleoside, each independently comprising a
modified sugar moiety

[0175] Embodiment 152. The method of embodiments 136-141, wherein the

oligonucleotide comprises at least two modified nucleosides comprising modified sugar moieties
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that are the same as one another.

[0176] Embodiment 153. The method of embodiments 136-147, wherein the
oligonucleotide comprises at least two modified nucleosides comprising modified sugar moieties
that are different from one another.

[0177] Embodiment 154. The method of embodiments 136-147, wherein the
oligonucleotide comprises a modified region of at least 5 contiguous modified nucleosides.

[0178] Embodiment 155. The method of embodiments 136-147, wherein the
oligonucleotide comprises a modified region of at least 10 contiguous modified nucleosides.

[0179] Embodiment 156. The method of embodiments 136-147, wherein the
oligonucleotide comprises a modified region of at least 15 contiguous modified nucleosides.

[0180] Embodiment 157. The method of embodiments 136-147, wherein the
oligonucleotide comprises a modified region of at least 20 contiguous modified nucleosides.

[0181] Embodiment 158. The method of embodiments 154-157, wherein each
modified nucleoside of the modified region has a modified sugar moiety independently selected
from among: 2’-F, 2’-OMe, 2’-MOE, cEt, LNA, morpholino, and modified morpholino.

[0182] Embodiment 159. The method of embodiments 154-158, wherein the modified
nucleosides of the modified region each comprise the same modification as one another.

[0183] Embodiment 160. The method of embodiment 159, wherein the modified
nucleosides of the modified region each comprise the same 2’-substituted sugar moiety.

[0184] Embodiment 161. The method of embodiment 160, wherein the 2’-substituted
sugar moiety of the modified nucleosides of the region of modified nucleosides is selected from 2’-
F, 2-OMe, and 2’-MOE.

[0185] Embodiment 162. The method of embodiment 160, wherein the 2'-substituted
sugar moiety of the modified nucleosides of the region of modified nucleosides is 2’-MOE.

[0186] Embodiment 163. The method of embodiment 159, wherein the modified
nucleosides of the region of modified nucleosides each comprise the same bicyclic sugar moiety.

[0187] Embodiment 164. The method of embodiment 163, wherein the bicyclic sugar
moiety of the modified nucleosides of the region of modified nucleosides is selected from LNA and
cEt.

[0188] Embodiment 165. The method of embodiment 159, wherein the modified
nucleosides of the region of modified nucleosides each comprises a sugar surrogate.

[0189] Embodiment 166. The method of embodiment 165, wherein the sugar

surrogate of the modified nucleosides of the region of modified nucleosides is a morpholino.
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[0190] Embodiment 167. The method of embodiment 165, wherein the sugar
surrogate of the modified nucleosides of the region of modified nucleosides is a modified
morpholino.
[0191] Embodiment 168. The method of embodiments 136-167, wherein the
oligonucleotide comprises no more than 4 contiguous naturally occurring nucleosides.
[0192] Embodiment 169. The method of embodiments 136-167, wherein each
nucleoside of the oligonucleotide is a modified nucleoside.
[0193] Embodiment 170. The method of embodiment 169, wherein each modified
nucleoside comprises a modified sugar moiety.
[0194] Embodiment 171. The method of embodiment 170, wherein the modified
nucleosides of the modified oligonucleotide comprise the same modification as one another.
[0195] Embodiment 172. The method of embodiment 171, wherein the modified
nucleosides of the modified oligonucleotide each comprise the same 2’-substituted sugar moiety.
[0196] Embodiment 173. The method of embodiment 172, wherein the 2’-substituted
sugar moiety of the modified oligonucleotide is selected from 2’-F, 2’-OMe, and 2’-MOE.
[0197] Embodiment 174. The method of embodiment 172, wherein the 2’-substituted
sugar moiety of the modified oligonucleotide is 2°-MOE.
[0198] Embodiment 175. The method of embodiment 171, wherein the modified
nucleosides of the oligonucleotide each comprise the same bicyclic sugar moiety.
[0199] Embodiment 176. The method of embodiment 175, wherein the bicyclic sugar
moiety is selected from LNA and cEt.
[0200] Embodiment 177. The method of embodiment 169, wherein the modified
nucleosides of the oligonucleotide each comprises a sugar surrogate.
[0201] Embodiment 178. The method of embodiment 177, wherein the sugar
surrogate is a morpholino.
[0202] Embodiment 179. The method of embodiment 178, wherein the sugar
surrogate is a modified morpholino.
[0203] Embodiment 180. The method of embodiments 136-179, wherein the
oligonucleotide comprises at least one modified internucleoside linkage.
[0204] Embodiment 181. The method of embodiments 136-180, wherein each
internucleoside linkage is a modified internucleoside linkage.
[0205] Embodiment 182. The method of embodiments 178-181, the modified

internucleoside linkage is a phosphorothioate internucleoside linkage.
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[0206] Embodiment 183. The method of embodiments 136-149, wherein each
internucleoside linkage is a modified internucleoside linkage and wherein each internucleoside
linkage comprises the same modification.

[0207] Embodiment 184. The method of embodiment 183, wherein each
internucleoside linkage is a phosphorothioate internucleoside linkage.

[0208] Embodiment 185. The method of embodiment 135-184, wherein the subject
has a high 4R-3R tau isoform ratio.

[0209] Embodiment 186. The method of embodiments 135-185, wherein 4R:3R tau
ratio is reduced in the central nervous system of the subject.

[0210] Embodiment 187. The method of embodiments 185, wherein the high 4R:3R
tau isoform ratio in the subject is caused by a splicing defect.

[0211] Embodiment 188. The method of embodiments 135-187, wherein the total
amount of tau in the central nervous system is not changed.

[0212] Embodiment 189. The method of embodiments 111-188, wherein the agent,
inhibitor or oligonucleotide is administered to the CNS of the subject.

[0213] Embodiment 190. The method of embodiment 189, wherein the inhibitor is
administered by intrathecal or intracerebral vascular administration.

[0214] Embodiment 191. The method of embodiments 189-190, wherein the
administration is by bolus or infusion.

[0215] Embodiment 192. The method of embodiments 189-191, wherein the
oligonucleotide is administered using a pump.

[0216] Embodiment 193. The method of embodiments 111-192, wherein the subject
has a tau-associated disease.

[0217] Embodiment 194. The method of embodiment 193, wherein the tau-
associated disease is selected from among: Alzheimer’s disease, progressive supranuclear palsy,
dementia pugilistica, frontotemporal dementia, parkinsonism linked to chromosome, LyticoBodig
disease, tangle-predominant dementia, ganglioglioma, gangliocytoma, meningioangiomatosis,
subacute sclerosing panencephalitis, lead encephalopathy, tuberous sclerosis, HaliervordenSpatz
disease, Pick's disease, corticobasal degeneration, argyrophilic grain disease, supranuclear palsy,
corticobasal degeneration, frontotemporal dementia, or frontotemporal lobar degeneration.

[0218] Embodiment 195. The method of embodiments 111-194 wherein the subject
has a seizure disorder.

[0219] Embodiment 196. The method of embodiment 195, wherein the seizure
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disorder is selected from among:epilepsy, meningitis, brain strokes, injury-associated seizures,
brain injury, juvenile myoclonic epilepsy, infantile spasms, reflex epilepsy, and febrile seizures.

[0220] Embodiment 197. The method of embodiments 111-196 wherein the subject
has a neurological disorder.

[0221] Embodiment 198. The method of any of the preceding embodiments, wherein
the antisense oligonucleotide has the nucleobase sequence of SEQ ID NO: 12.

[0222] Embodiment 199. The method of any of the preceding embodiments, wherein
the antisense oligonucleotide has the nucleobase sequence of SEQ ID NO: 13.

[0223] Embodiment 200. The method of any of the preceding embodiments, wherein
the antisense oligonucleotide has the nucleobase sequence of SEQ ID NO: 14.

[0224] Embodiment 201. The method of any of the preceding embodiments, wherein
the antisense oligonucleotide has the nucleobase sequence of SEQ ID NO: 15.

[0225] Embodiment 202. The method of any of the preceding embodiments, wherein
the antisense oligonucleotide has the nucleobase sequence of SEQ ID NO: 16.

[0226] Embodiment 203. The method of any of the preceding embodiments, wherein
the antisense oligonucleotide has the nucleobase sequence of SEQ ID NO: 17.

[0227] Embodiment 204. The method of any of the preceding embodiments, wherein
the antisense oligonucleotide has the nucleobase sequence of SEQ ID NO: 18.

[0228] Embodiment 205. An antisense oligonucleotide comprising 20 linked modified
nucleosides and having the sequence of SEQ ID NO: 12, wherein each internucleoside linkage is
a phosphorothioate linkage and each modified nucleoside comprises a 2’-O-methoxyethyl group.

[0229] Embodiment 206. An antisense oligonucleotide comprising 20 linked modified
nucleosides and having the sequence of SEQ ID NO: 13, wherein each internucleoside linkage is
a phosphorothioate linkage and each modified nucleoside comprises a 2’-O-methoxyethyl group.

[0230] Embodiment 207. An antisense oligonucleotide comprising 20 linked modified
nucleosides and having the sequence of SEQ ID NO: 14, wherein each internucleoside linkage is
a phosphorothioate linkage and each modified nucleoside comprises a 2’-O-methoxyethyl group.

[0231] Embodiment 208. An antisense oligonucleotide comprising 18 linked modified
nucleosides and having the sequence of SEQ ID NO: 15, wherein each internucleoside linkage is
a phosphorothioate linkage and each modified nucleoside comprises a 2'-O-methoxyethyl group.

[0232] Embodiment 209. An antisense oligonucleotide comprising 18 linked modified
nucleosides and having the sequence of SEQ ID NO: 16, wherein each internucleoside linkage is

a phosphorothioate linkage and each modified nucleoside comprises a 2’-O-methoxyethyl group.
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[0233] Embodiment 210. An antisense oligonucleotide comprising 18 linked modified
nucleosides and having the sequence of SEQ ID NO: 17, wherein each internucleoside linkage is
a phosphorothioate linkage and each modified nucleoside comprises a 2’-O-methoxyethyl group.
[0234] Embodiment 211. An antisense oligonucleotide comprising 18 linked modified
nucleosides and having the sequence of SEQ ID NO: 18, wherein each internucleoside linkage is

a phosphorothioate linkage and each modified nucleoside comprises a 2’-O-methoxyethyl group.

BRIEF DESCRIPTION OF THE FIGURES

[0235] Figure 1 depicts a graphical representation of Tau isoforms. The isoforms can
differ from each other in the number of tubulin-binding domains (three or four repeats located in
the C-terminal half of the protein) and are referred to as 3R or 4R Tau isoforms, respectively.
They can also differ in the presence or absence of either one or two 29-amino-acid-long, highly
acidic inserts at the N-terminal portion of the protein (the projection domain). Between the
projection domain and the microtubule-binding domain lies a basic proline-rich region.

[0236] Figure 2 depicts a diagram describing delivery of antisense oligonucleotides.
Under anesthesia (inhaled isoflourane/oxygen mixture), a small hole is drilled in skull through
which a catheter is placed in the lateral ventricle. The catheter is connected via plastic tubing to
an osmotic pump (Alzet pump) which is embedded in a subcutaneous pocket on the back of the
animal. Oligos are delivered continuously via this method. Changing the pump can be done
easily by removing the osmotic pump without disturbing the indwelling catheter.

[0237] Figure 3 depicts two plots showing mouse tau mRNA levels are decreased by
mouse tau antisense oligos in vitro. (A) 80 antisense oligonucleotides, 120 nM, against mouse
tau were transfected by cytofectin into cultured B16-F10 (murine melanoma cells). Each bar
represents tau mRNA levels 48 hours after transfection with a different antisense oligonucleotide
measured in triplicate cultures compared with untransfected cells (UTC, 100%). (B) Mouse tau
MRNA 48 hours after transfection. Antisense oligos against mouse tau that demonstrated
decreased levels of mouse tau in the initial screen (part A) were tested in cultured B16-F10
(murine melanoma cells line) cells transfected by cytofectin with increasing antisense oligos to
mouse tau (1-10) or two scrambled oligonuclectide controls, (11, 12). Nine of 10 oligos showed
an appropriate dose response in this subsequent screen. Untransfected cells = 100%. These
oligos are excellent candidates for in vivo testing of mouse tau knockdown.

[0238] Figure 4 depicts two plots and a Western blot showing antisense oligos

decrease mouse tau levels in the brain. (A) Saline, control scrambled oligo , or 50 pg of antisense
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oligos directed against mouse tau were injected into the hippocampus by stereotactic injection.
Mice were euthanized after one week and brain parenchyma was examined for mouse tau mRNA
levels by QPCR. GAPDH mRNA was used to normalize samples. All three oligos used in this
paradigm decreased mouse tau by >75%. Individual antisense oligos were labeled 1-5. Oligos 1
and 3 were not tested in this paradigm. (N=5 Avg+/- SD). (B, C) Since oligo Tau5 worked well in
the intraparenchymal (hippocampal) injection in (A), Tau5 was further tested by infusing this oligo
into the right lateral ventricle for 1 month, at 100 pg/day via an osmotic pump connected to a
catheter in the right lateral ventricle. Mice were euthanized after 1 month and right temporal
parietal cortex was examined for mouse tau mRNA levels (N=4, Avg +/- SD), (B) and mouse tau
protein levels (C). Protein data from three saline animals and 4 Tau5 treated animals are shown.

Tau protein levels are clearly reduced. GAPDH was used a loading control and shows no change.

[0239] Figure 5 depicts a plot representing the relative brain tau levels after infusion of
25, 50 and 100pg of the knockdown oligo.
[0240] Figure 6 depicts a plot representing the relative brain tau levels 0, 4 and 12

weeks after infusion of the knockdown oligo.

[0241] Figure 7 depicts (A) the experimental setup and tissue collection, (B) a plot
representing the total endogenous mouse tau mRNA levels 24, 48 and 72 hours after
administration of the oligo, and (C) a Western blot of total endogenous mouse tau protein levels
and GAPDH levels up to one month after administration of the oligo.

[0242] Figure 8 depicts a plot representing the relative brain 4R tau levels after a one
month intraventricular infusion of the splicing oligo.

[0243] Figure 9 depicts two plots showing tau splicing oligos decrease 4R tau. Oligos
designed to specifically decrease 4R tau levels (50ug) or saline were injected into the
hippocampus by stereotactic injection into htau mice that express full length human tau. Mice
were euthanized after one week and brain parenchyma was examined for human 4R tau mRNA
(A) and for human tau 3R tau mRNA (B) by QPCR. GAPDH mRNA was used to normalize
samples. (N=4 for saline, and 2 for each oligo, Avg+/-range).

[0244] Figure 10 depicts RT-PCR and Western blot results of a one month
intraventricular infusion with a splicing oligo. 100ng of starting RNA was used for the RT-PCR.
A=Adult mouse with no pump. 20ug protein was loaded for the Western blots. F= E18 fetal rat
whole brain homogenate. 4R Tau antibody (RD4) was used at a 1:500 dilution. 3R Tau antibody
(RD3) was used at a 1:500 dilution. GAPDH antibody was used at a 1:10,000 dilution.

[0245] Figure 11 depicts two plots of (A) seizure severity in mTau+/+, mTau+/-, and
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mTau-/- mice, and (B) percentage of mice with various stages of seizures in mTau+/+, mTau+/-,
and mTau-/- mice.

[0246] Figure 12 depicts two plots of (A) seizure severity in mice treated with a
knockdown oligo or a splicing oligo, and (B) percentage of mice treated with a knockdown oligo or
a splicing oligo with various stages of seizures.

[0247] Figure 13 depicts a plot showing the average weight gain by a N279K mouse
treated with vehicle, a scrambled oligonucleotide, a human tau knockdown oligonucleotide, a
human tau splicing oligonucleotide and nonTg saline.

[0248] Figure 14 depicts a graph showing the relative mouse tau levels in different
brain regions with vehicle or a knockdown oligo.

[0249] Figure 15 depicts a graph showing the relative human tau levels in P301S mice
treated with four different antisense oligos.

[0250] Figure 16 depicts a graph showing the relative mouse tau levels in P301S mice
treated with four different antisense oligos.

[0251] Figure 17 depicts a graph showing the relative GFAP expression in P301S mice
treated with four different antisense oligos.

[0252] Figure 18 depicts a picture (A) and a graph (B) showing tau splicing in N279K
mice over time.

[0253] Figure 19 depicts hTau splicing oligo screening in N279K mice.

[0254] Figure 20 depicts a picture (A) and a graph (B) showing ASQO screen for Tau
splicing in N279K mice. ICV infusion 60 micrograms/day for 28 days. Mice were sacrificed on the
29th day, and the cortex tissue around the cannula was collected.

[0255] Figure 21 depicts graphs showing N279K baseline behavioral deficits.

[0256] Figure 22 depicts graphs showing Morris water navigation at different
timepoints.

[0257] Figure 23 depicts a graph showing N279K average weight gain after 1 month
with various antisense treatments.

[0258] Figure 24 depicts a graph showing N279K average weight gain after 1 and 2
months with various antisense treatments.

[0259] Figure 25 provides a graphical representation of the percentage of cells stained
with the antibody AT8 as a measure of hyperphosphorylated Tau in the P301S transgenic mouse
model.

[0260] Figure 26 provides a graphical representation of the percentage of cells stained
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with the antibody AT8 as a measure of hyperphosphorylated Tau in the N279K transgenic mouse
model.
[0261] Figure 27 provides a diagram of each CNS section used for mRNA and protein
analysis in Example 6 (Example set 3).
[0262] Figure 28 provides a bar graph showing seizure severity.
[0263] Figure 29 provides a bar graph showing Tau mRNA (A) and Tau protein (B)
levels.
[0264] Figure 30 provides a scatter plot showing seizure severity plotted against Tau
levels. (A) shows Tau protein levels in PBS, ISIS 141923-treated, and Taub-treated groups. (B)

shows the correlation of Tau protein levels with seizure score in a linear regression plot.

DETAILED DESCRIPTION

[0265] It is to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory only and are not restrictive of the
invention, as claimed. Herein, the use of the singular includes the plural unless specifically stated
otherwise. As used herein, the use of “or” means “and/or” unless stated otherwise. Additionally,
as used herein, the use of “and” means “and/or” unless stated otherwise. Furthermore, the use of
the term “including” as well as other forms, such as “includes” and “included”, is not limiting. Also,
terms such as “element” or “component” encompass both elements and components comprising
one unit and elements and components that comprise more than one subunit, unless specifically
stated otherwise.

[0266] The section headings used herein are for organizational purposes only and are
not to be construed as limiting the subject matter described. Where permitted, all documents, or
portions of documents, cited in this disclosure, including, but not limited to, patents, patent
applications, published patent applications, articles, books, treatises, and GENBANK Accession
Numbers and associated sequence information obtainable through databases such as National
Center for Biotechnology Information (NCBI) and other data referred to throughout in the
disclosure herein are hereby expressly incorporated by reference for the portions of the document

discussed herein, as well as in their entirety.

Treatment of neurodegenerative syndrome and seizures

[0267] A method of modifying neurodegenerative disease has been developed. Using

the methods of the invention, it is now possible to alter the ratio of tau isoforms associated with
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multiple diseases of the brain. Advantageously, the invention provides a method of bypassing the
blood brain barrier to specifically target the generation of certain tau isoforms in the central
nervous system, may be administered for an extended period of time using proven technology,
and has been demonstrated to provide widespread distribution of therapy throughout the brain

and spinal cord where it is most efficient.

I. Method

[0268] The present invention provides a method of modifying a neurodegenerative
syndrome in a subject by administering an antisense oligonucleotide to the central nervous
system. Generally speaking, the antisense oligonucleotide alters splicing of the nucleic acid
encoding tau and decreases the abnormal 4R:3R tau ratio in the central nervous system of the

subject.

(a) subject

[0269] According to the invention, the subject may be any subject that expresses 3R
and 4R isoforms of tau. In some embodiments, a subject is a rodent, a human, a livestock animal,
a companion animal, or a zoological animal. In one embodiment, the subject may be a rodent, e.g.
a mouse, a rat, a guinea pig, etc. In another embodiment, the subject may be a livestock animal.
Non-limiting examples of suitable livestock animals may include pigs, cows, horses, goats, sheep,
llamas and alpacas. In still another embodiment, the subject may be a companion animal. Non-
limiting examples of companion animals may include pets such as dogs, cats, rabbits, and birds.
In yet another embodiment, the subject may be a zoological animal. As used herein, a “zoological
animal” refers to an animal that may be found in a zoo. Such animals may include non-human
primates, large cats, wolves, and bears. In an exemplary embodiment, the subject may be a
human.

[0270] The subject may be suffering from a neurodegenerative syndrome or may be at
risk of developing a neurodegenerative syndrome. In some embodiments, the subject may be
suffering from a neurodegenerative syndrome. In other embodiments, the subject may be at risk of
developing a neurodegenerative syndrome. Neurodegenerative syndromes are as described

further below.

(b) neurodegenerative syndrome

[0271] The method of the invention comprises modifying a neurodegenerative
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syndrome. In some embodiments, a neurodegenerative syndrome may be any neurodegenerative
syndrome associated with tau. Non limiting examples of a neurodegenerative disorder associated
with tau may include Alzheimer’s disease, progressive supranuclear palsy, dementia pugilistica,
frontotemporal dementia, parkinsonism linked to chromosome, Lytico-Bodig disease, tangle-
predominant dementia, ganglioglioma, gangliocytoma, meningioangiomatosis, subacute
sclerosing panencephalitis, lead encephalopathy, tuberous sclerosis, Hallervorden-Spatz disease,
Pick's disease, corticobasal ganglionic degeneration, argyrophilic grain disease, supranuclear
palsy, corticobasal degeneration, frontotemporal dementia, or frontotemporal lobar degeneration.
In some embodiments, the method of the invention comprises modifying frontotemporal dementia
(FTD). In other embodiments, the method of the invention comprises modifying Alzheimer's
disease (AD). In yet other embodiments, the method of the invention comprises modifying
progressive supranuclear palsy. In other embodiments, the method of the invention comprises
modifying corticobasalganglionic degeneration.

[0272] As used herein, the term “modifying a neurodegenerative syndrome™ may refer
to curing the neurodegenerative syndrome, slowing the course of development of the syndrome,
reversing the course of the syndrome, or improving the behavioral phenotype of a subject having
a neurodegenerative syndrome. In some embodiments, the method of the invention modifies a
neurodegenerative syndrome by curing the neurodegenerative syndrome. In other embodiments,
the method of the invention modifies a neurodegenerative syndrome by slowing the progression of
the syndrome.

[0273] In yet other embodiments, the method of the invention modifies a
neurodegenerative syndrome by improving the behavioral phenotype of a subject having a
neurodegenerative syndrome. For instance, the symptoms for subjects suffering from Alzheimer’s
disease may be the mild early symptoms associated with the neurodegenerative syndrome such
as mild forgetfulness of recent events, activities, the names of familiar people or things, and the
inability to solve simple math problems. The symptoms may also be the moderate symptoms
associated with the neurodegenerative syndrome such as forgetting how to do simple tasks such
as grooming, speaking, understanding, reading, or writing. Alternatively, the symptoms may be the
severe symptoms associated with the neurodegenerative syndrome such as becoming anxious or
aggressive, and wandering away from home. Subjects with AD may also have an increased risk of
seizures. The symptoms for subjects suffering from progressive supranuclear palsy may include
loss of balance, lunging forward when mobilizing, fast walking, bumping into objects or people,

falls, changes in personality, general slowing of movement, visual symptoms, dementia (typically
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including loss of inhibition and ability to organize information), slurring of speech, difficulty
swallowing, and difficulty moving the eyes, particularly in the vertical direction, poor eyelid
function, contracture of the facial muscles, a backward tilt of the head with stiffening of the neck
muscles, sleep disruption, urinary incontinence and constipation. The symptoms for subjects
suffering from FTD may include personality changes, cognitive impairment, and motor symptoms.
The symptoms for subjects suffering from corticobasalganglionic degeneration are similar to
symptoms in patients suffering from FTD and Parkinson’s disease and may include shaking,
rigidity, slowness of movement and difficulty with walking and gait, cognitive and behavioural
problems, dementia, sensory, sleep and emotional problems. In preferred embodiments, the
method of the invention modifies a neurodegenerative syndrome by decreasing the risk of

seizures.

(c) differential splicing in tau

[0274] The invention describes a method of modifying a neurodegenerative syndrome
by altering the splicing of a nucleic acid encoding tau. Tau is a protein found in multiple tissues,
but is particularly abundant in axons of neurons. The primary function of tau is to bind to and
stabilize microtubules, which are important structural components of the cytoskeleton involved in
mitosis, cytokinesis and vesicular transport. In humans, there are six isoforms of tau that are
generated by alternative splicing of exons 2, 3, and 10. Splicing of exons 2 and 3 at the N-
terminus of the protein leads to inclusion of zero, one or two 29 amino acid, acidic domains and is
termed ON, 1N, or 2N tau respectively. Inclusion of exon 10 at the C-terminus leads to inclusion of
the microtubule binding domain encoded by exon 10. Since there are 3 mictrotubule binding
domains elsewhere in tau, this tau isoform (with exon 10 included) is termed 4R tau, where R
refers to the number of repeats of microtubule binding domains. (Figure 1). Tau without exon 10 is
termed 3R tau. In healthy subjects, the ratio of 3R:4R tau is developmentally regulated, with fetal
tissues expressing almost exclusively 3R tau and adult human tissues expressing approximately
equal levels of 3R/4R tau. Deviations from the normal ratio of 3R/4R tau are characteristic of
neurodegenerative syndromes such as FTD tauopathies. In essence, the method decreases the
4R:3R tau ratio in the central nervous system of the subject.

[0275] The 4R:3R tau ratio in the central nervous system of the subject may be
normal, low or high. As used herein, a “normal 4R:3R tau ratio” in the central nervous system
signifies a 4R:3R tau ratio in the central nervous system that is substantially the same as the

4R:3R tau ratio in the central nervous system of a subject from the same species and of
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approximately the same age not suffering from a neurodegenerative disease. In some
embodiments, the method decreases the normal 4R:3R tau ratio in the central nervous system of
a subject. In other embodiments, the method decreases an low 4R:3R tau ratio in the central
nervous system of a subject.

[0276] In preferred embodiments, the method decreases a high 4R:3R tau ratio in the
central nervous system of a subject. In exemplary embodiments, the method decreases a high
4R:3R tau ratio caused by a defect in splicing of the nucleic acid encoding tau in the subject.
Defects in splicing of the nucleic acid encoding tau in the subject may be caused, for instance, by
genetic mutations altering the splicing of the nucleic acid encoding tau and leading to a high
4R:3R tau ratio. A mutation may be either a substitution mutation or a deletion mutation which
creates a new, aberrant, splice element. Non-limiting examples of genetic mutations that may alter
the splicing of the nucleic acid encoding tau and lead to a high 4R:3R tau ratio may include
N279K, P301S, 280, L284L, N296H, N296N, 296N, P301S, G303V, E10+11, E10+12, E10+13,
E+10+14 and E10+16, and E10+19.

(d) antisense oligonucleotide

[0277] A method of the invention decreases the 4R:3R tau ratio in the central nervous
system of a subject by altering the splicing of a nucleic acid encoding tau using an antisense
oligonucleotide. An antisense oligonucleotide is a single stranded ribonucleic acid or
deoxyribonucleic acid complementary to a chosen sequence. Antisense oligonucleotides may
target a specific, complementary, coding or non-coding, nucleic acid. Depending on the antisense
oligonucleotide used, the binding of the oligonucleotide to its target nucleic acid sequence may or
may not activate RNAse H. In some embodiments, the antisense oligonucleotide activates RNAse
H, which degrades the target nucleic acid. In preferred embodiments, the antisense
oligonucleotide does not activate RNAse H. In an exemplary embodiment, the antisense
oligonucleotide of the invention is complementary to the nucleic acid sequence encoding tau, does
not activate RNAse H, and disrupts the splicing of the nucleic acid encoding tau to reduce the
4R:3R tau ratio.

[0278] Methods of making antisense oligonucleotides which do not activate RNase H
are known in the art. See, e.g., U.S. Pat. No. 5,149,797 incorporated herein by reference. Such
antisense oligonucleotides may contain one or more structural modification which sterically
hinders or prevents binding of RNase H to a duplex molecule comprising the oligonucleotide, but

does not substantially hinder or disrupt duplex formation. Antisense oligonucleotides that do not
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activate RNAse H may include oligonucleotides wherein at least one, two or more of the
internucleotide bridging phosphate residues are modified phosphates, such as methyl
phosphonates, methyl phosphonothioates, phosphoromorpholidates, phosphoropiperazidates and
phosphoramidates. For instance, every other one of the internucleotide bridging phosphate
residues may be a modified phosphate, contain a 2' loweralkyl moiety (e.g., C1-C4, linear or
branched, saturated or unsaturated alkyl, such as methyl, ethyl, ethenyl, propyl, 1-propenyl, 2-
propenyl, and isopropyl) or a combination thereof. In preferred embodiments, the antisense
oligonucleotide of the invention that does not activate RNAse H, and disrupts the splicing of the
nucleic acid encoding tau to reduce the 4R:3R tau ratio is a 2'-O-(2-methoxyethyl) (MOE)-modified
antisense oligonucleotide.

[0279] Other methods of modifying an oligonucleotide to hinder binding of RNAse H
may be found in P. Furdon et al., Nucleic Acids Res. 17, 9193-9204 (1989); S. Agrawal et al.,
Proc. Natl. Acad. Sci. USA 87, 1401-1405 (1990); C. Baker et al., Nucleic Acids Res. 18, 3537-
3543 (1990); B. Sproat et al., Nucleic Acids Res. 17, 3373-3386 (1989); R. Walder and J. Walder,
Proc. Natl. Acad. Sci. USA 85, 5011-5015 (1988) the disclosures of all of which are incorporated
herein, in their entirety, by reference.

[0280] The antisense oligonucleotide of the invention may be a deoxyribonucleotide
oligonucleotide or a ribonucleotide oligonucleotide. The antisense oligonucleotide may be any
length provided it binds selectively to the intended location. In general, the antisense
oligonucleotide may be from 8, 10 or 12 nucleotides in length up to 20, 30, or 50 nucleotides in
length.

[0281] The antisense oligonucleotide of the invention may disrupt the splicing of the
nucleic acid encoding tau to reduce the 4R:3R tau ratio. The splicing process is a series of
reactions, mediated by splicing factors, which is carried out on RNA after transcription but before
translation, in which the intron(s) are removed, and the exons joined together sequentially so that
the protein may be translated. Each intron is defined by a 5' splice site, a 3' splice site, and a
branch point situated there between. An antisense oligonucleotide may block these splice
elements when the oligonucleotide either fully or partially overlaps the element, or binds to the
pre-mRNA at a position sufficiently close to the element to disrupt the binding and function of the
splicing factors which would ordinarily mediate the particular splicing reaction which occurs at that
element. The antisense oligonucleotide may block a variety of different splice elements to carry
out the instant invention. For instance, the antisense oligonucleotide may block a mutated

element, a cryptic element, or a native element; it may block a 5' splice site, a 3' splice site, or a
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branch point.

[0282] The term "antisense oligonucleotide" includes the physiologically and
pharmaceutically acceptable salts thereof: i.e., salts that retain the desired biological activity of the
parent compound and do not impart undesired toxicological effects thereto. Examples of such
salts are (a) salts formed with cations such as sodium, potassium, NH4+, magnesium, calcium,
polyamines such as spermine and spermidine, etc.; (b) acid addition salts formed with inorganic
acids, for example hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid
and the like; (c) salts formed with organic acids such as, for example, acetic acid, oxalic acid,
tartaric acid, succinic acid, maleic acid, fumaric acid, gluconic acid, citric acid, malic acid, ascorbic
acid, benzoic acid, tannic acid, palmitic acid, alginic acid, polyglutamic acid, naphthalenesulfonic
acid, methanesulfonic acid, p-toluenesulfonic acid, naphthalenedisulfonic acid, polygalacturonic
acid, and the like; and (d) salts formed from elemental anions such as chlorine, bromine, and

iodine.

(e) administration

[0283] Antisense oligonucleotides of the invention may be administered to a subject by
several different means. For instance, oligonucleotides may generally be administered
parenteraly, intraperitoneally, intravascularly, or intrapulmonarily in dosage unit formulations
containing conventional nontoxic pharmaceutically acceptable carriers, adjuvants, and vehicles as
desired. In a preferred embodiment, the oligonucleotide may be administered parenterally. The
term parenteral as used herein includes subcutaneous, intravenous, intramuscular, intrathecal, or
intrasternal injection, or infusion techniques. Formulation of pharmaceutical compositions is
discussed in, for example, Hoover, John E., Remington's Pharmaceutical Sciences, Mack
Publishing Co., Easton, Pa. (1975), and Liberman, H. A. and Lachman, L., Eds., Pharmaceutical
Dosage Forms, Marcel Decker, New York, N.Y. (1980).

[0284] Injectable preparations, for example, sterile injectable aqueous or oleaginous
suspensions, may be formulated according to the known art using suitable dispersing or wetting
agents and suspending agents. The sterile injectable preparation may also be a sterile injectable
solution or suspension in a nontoxic parenterally acceptable diluent or solvent. Among the
acceptable vehicles and solvents that may be employed are water, Ringer's solution, and isotonic
sodium chloride solution. In addition, sterile, fixed oils are conventionally employed as a solvent or
suspending medium. For this purpose, any bland fixed oil may be employed, including synthetic

mono- or diglycerides. In addition, fatty acids such as oleic acid are useful in the preparation of
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injectables. Dimethyl acetamide, surfactants including ionic and non-ionic detergents, and
polyethylene glycols can be used. Mixtures of solvents and wetting agents such as those
discussed above are also useful.

[0285] Delivery methods are preferably those that are effective to circumvent the
blood-brain barrier and are effective to deliver agents to the central nervous system. For example,
delivery methods may include the use of nanoparticles. The particles may be of any suitable
structure, such as unilamellar or plurilamellar, so long as the antisense oligonucleotide is
contained therein. Positively charged lipids such as N-{1-(2,3-dioleoyloxi)propyl]-N, N,N-
trimethylmamoniummethylsulfate, or "DOTAP," are particularly preferred for such particles and
vesicles. The preparation of such lipid particles is well known in the art. See, e.g., U.S. Pat. Nos.
4,880,635 to Janoff et al.; 4,906,477 to Kurono et al.; 4,911,928 to Wallach; 4,917,951 to Wallach;
4,920,016 to Allen et al.; 4,921,757 to Wheatley et al.; etc.

[0286] In one preferred embodiment, the oligonucleotide may be administered in a
bolus directly into the central nervous system. The oligonucleotides may be administered to the
subject in a bolus once, or multiple times. In some preferred embodiments, the oligonucleotides
may be administered once. In other preferred embodiments, the oligonucleotides may be
administered multiple times. When administered multiple times, the oligonucleotides may be
administered at regular intervals or at intervals that may vary during the treatment of a subject. In
some embodiments, the oligonucleotides may be administered multiple times at intervals that may
vary during the treatment of a subject. In some embodiments, the oligonucleotides may be
administered multiple times at regular intervals.

[0287] In another preferred embodiment, the oligonucleotide may be administered by
continuous infusion into the central nervous system. Non-limiting examples of methods that may
be used to deliver the oligonucleotide into the central nervous system by continuous infusion may
include pumps, wafers, gels, foams and fibrin clots. In a preferred embodiment, the
oligonucleotide may be delivered into the central nervous system by continuous infusion using an
osmotic pump. An osmotic minipump contains a high-osmolality chamber that surrounds a flexible,
yet impermeable, reservoir filled with the targeted delivery composition-containing vehicle.
Subsequent to the subcutaneous implantation of this minipump, extracellular fluid enters through
an outer semi-permeable membrane into the high-osmolality chamber, thereby compressing the
reservoir to release the targeted delivery composition at a controlled, pre-determined rate. The
targeted delivery composition, released from the pump, may be directed via a catheter to a

stereotaxically placed cannula for infusion into the cerebroventricular space. In an exemplary
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embodiment, the oligonucleotide may be delivered into the central nervous system by continuous
infusion using a pump as described in the Examples.

[0288] One of skill in the art will recognize that the amount and concentration of the
composition administered to a subject will depend in part on the subject, the reason for the
administration, and the method of administration. In some embodiments, when the oligonucleotide
is administered in a bolus into the central nervous system, the oligonucleotide may be
administered to the subject in an amount of about 0.1, 0.2, 0.3, 0.4, 0.5, 1, 1.5,2,2.5, 3, 3.5, 4,
45,5,65,7,75,8,85,9,95,10, 10.5, 11, 11.5, 12, 12.5, 13, 13.5, 14, 14.5, 15, 16, 17, 18, 19,
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45,
46, 47, 48, 49, 50 mg/kg or more.

[0289] In other embodiments, when the oligonucleotide is administered by continuous
infusion using a pump into the central nervous system, the oligonucleotide may be administered to
the subject in an amount of about 0.1, 0.2, 0.3, 0.4, 0.5, 1, 1.5, 2,25, 3,3.5,4,4.5,5,6.5,7,7.5,
8,8.5,9, 9.5, 10,10.5, 11, 11.5, 12, 12.5, 13, 13.5, 14, 14.5, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50
mg/kg or more. In some embodiments, the oligonucleotide may be administered by continuous
infusion for 1, 2, 3,4, 5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 178, 18, 19, 20, 21, 22, 23, 24, 25,
26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51,
52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71,72,73,74, 75,76, 77,
78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100 days or
longer. In one embodiment, the oligonucleotide may be administered by continuous infusion for
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 days or longer. In another
embodiment, the oligonucleotide may be administered by continuous infusion for 34, 35, 36, 37,
38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63,
64, 65 days or longer. In yet another embodiment, the oligonucleotide may be administered by
continuous infusion for 64, 65, 66, 67, 68, 69, 70, 71,72, 73,74, 75,76, 77, 78, 79, 80, 81, 82, 83,
84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95 days or longer. Longer continuous infusions of the
antisense oligonucleotide may also be envisioned using existing pump technology as is known in

the art.
Definitions

[0290] Unless specific definitions are provided, the nomenclature utilized in connection

with, and the procedures and techniques of, analytical chemistry, synthetic organic chemistry, and
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medicinal and pharmaceutical chemistry described herein are those well known and commonly
used in the art. Standard techniques may be used for chemical synthesis, and chemical analysis.

[0291] Unless otherwise indicated, the following terms have the following meanings:

[0292] “2'-O-methoxyethyl” (also 2'-MOE and 2'-O(CH,),-OCHj; and MOE) refers to an
O-methoxy-ethyl modification at the 2’ position of a furanosyl ring. A 2’-O-methoxyethyl modified
sugar is a modified sugar.

[0293] “2’-MOE nucleoside” (also 2’-O-methoxyethyl nucleoside) means a nucleoside
comprising a 2-MOE modified sugar moiety.

[0294] “2'-substituted nucleoside” means a nucleoside comprising a substituent at the
2’-position of the furanosyl ring other than H or OH. In certain embodiments, 2' substituted
nucleosides include nucleosides with bicyclic sugar modifications.

[0295] “3’ target site” refers to the nucleotide of a target nucleic acid which is
complementary to the 3’-most nucleotide of a particular antisense compound.

[0296] “5’ target site” refers to the nucleotide of a target nucleic acid which is
complementary to the 5’-most nucleotide of a particular antisense compound.

[0297] “5-methylcytosine” means a cytosine modified with a methyl group attached to
the 5 position. A 5-methylcytosine is a modified nucleobase.

[0298] “About” means within £7% of a value. For example, if it is stated, “the
compounds affected at least about 70% inhibition of Tau”, it is implied that the Tau levels are
inhibited within a range of 63% and 77%.

[0299] “Acceptable safety profile” means a pattern of side effects that is within clinically
acceptable limits.

[0300] “Active pharmaceutical agent” means the substance or substances in a
pharmaceutical composition that provide a therapeutic benefit when administered to an individual.
For example, in certain embodiments an antisense oligonucleotide targeted to Tau is an active
pharmaceutical agent.

[0301] “Active target region” means a target region to which one or more active
antisense compounds is targeted. “Active antisense compounds” means antisense compounds
that reduce target nucleic acid levels or protein levels.

[0302] “‘Administered concomitantly” refers to the co-administration of two agents in
any manner in which the pharmacological effects of both are manifest in the patient at the same
time. Concomitant administration does not require that both agents be administered in a single

pharmaceutical composition, in the same dosage form, or by the same route of administration.
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The effects of both agents need not manifest themselves at the same time. The effects need only
be overlapping for a period of time and need not be coextensive.

[0303] “‘Administering” means providing a pharmaceutical agent to an individual, and
includes, but is not limited to administering by a medical professional and self-administering.

[0304] “‘Agent” means an active substance that can provide a therapeutic benefit when
administered to an animal. “First Agent” means a therapeutic compound described herein. For
example, a first agent can be an antisense oligonucleotide targeting Tau. “Second agent” means a
second therapeutic compound described herein (e.g. a second antisense oligonucleotide targeting
Tau) and/or a non- Tau therapeutic compound.

[0305] “‘Amelioration” or “ameliorate” or “ameliorating” refers to a lessening of at least
one indicator, sign, or symptom of a disease, disorder, or condition. The severity of indicators
may be determined by subjective or objective measures, which are known to those skilled in the
art.

[0306] “‘Animal” refers to a human or non-human animal, including, but not limited to,
mice, rats, rabbits, dogs, cats, pigs, and non-human primates, including, but not limited to,
monkeys and chimpanzees.

[0307] “‘Antibody” refers to a molecule characterized by reacting specifically with an
antigen in some way, where the antibody and the antigen are each defined in terms of the other.
Antibody may refer to a complete antibody molecule or any fragment or region thereof, such as
the heavy chain, the light chain, F,, region, and F. region.

[0308] ‘Antisense activity” means any detectable or measurable activity attributable to
the hybridization of an antisense compound to its target nucleic acid. In certain embodiments,
antisense activity is a decrease in the amount or expression of a target nucleic acid or protein
encoded by such target nucleic acid.

[0309] “‘Antisense compound” means an oligomeric compound that is is capable of
undergoing hybridization to a target nucleic acid through hydrogen bonding. Examples of
antisense compounds include single-stranded and double-stranded compounds, such as,
antisense oligonucleotides, siRNAs, shRNAs, ssRNAs, and occupancy-based compounds.

[0310] “‘Antisense inhibition” means reduction of target nucleic acid levels or target
protein levels in the presence of an antisense compound complementary to a target nucleic acid
compared to target nucleic acid levels or target protein levels in the absence of the antisense

compound.
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[0311] “‘Antisense mechanisms” are all those mechanisms involving hybridization of a
compound with target nucleic acid, wherein the outcome or effect of the hybridization is either
target degradation or target occupancy with concomitant stalling of the cellular machinery
involving, for example, transcription or splicing. Antisense mechanisms include, without
limitation, RNase H mediated antisense; RNAi mechanisms, which utilize the RISC pathway and
include, without limitation, siRNA, ssRNA, and microRNA mechanisms; and occupancy based
mechanisms, including, without limitation uniform modified olionucleotides. Certain antisense
compounds may act through more than one such mechanism and/or through additional
mechanisms.

[0312] “Antisense oligonucleotide” (also “oligo”) means a single-stranded
oligonucleotide having a nucleobase sequence that permits hybridization to a corresponding
region or segment of a target nucleic acid.

[0313] “‘Base complementarity” refers to the capacity for the precise base pairing of
nucleobases of an antisense oligonucleotide with corresponding nucleobases in a target nucleic
acid (i.e., hybridization}, and is mediated by Watson-Crick, Hoogsteen or reversed Hoogsteen
hydrogen binding between corresponding nucleobases.

[0314] “Bicyclic sugar” means a furanosyl ring modified by the bridging of two atoms.
A bicyclic sugar is a modified sugar.

[0315] “Bicyclic nucleoside” (also BNA) means a nucleoside having a sugar moiety
comprising a bridge connecting two carbon atoms of the sugar ring, thereby forming a bicyclic ring
system. In certain embodiments, the bridge connects the 4’-carbon and the 2’-carbon on the
sugar ring.

[0316] “Cap structure” or “terminal cap moiety” means chemical modifications, which
have been incorporated at either terminus of an antisense compound.

[0317] “cEt” or “constrained ethyl” means a bicyclic nucleoside having a sugar moiety
comprising a bridge connecting the 4’-carbon and the 2’-carbon, wherein the bridge has the
formula: 4’-CH(CH;)-O-2".

[0318] “Constrained ethyl nucleoside” (also cEt nucleoside) means a nucleoside
comprising a bicyclic sugar moiety comprising a 4’-CH(CH3)-O-2’ bridge.

[0319] “Chemically distinct region” refers to a region of an antisense compound that is
in some way chemically different than another region of the same antisense compound. For
example, a region having 2’-O-methoxyethyl nucleotides is chemically distinct from a region

having nucleotides without 2’-O-methoxyethyl modifications.
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[0320] “‘Chimeric antisense compounds” means antisense compounds that have at
least 2 chemically distinct regions, each position having a plurality of subunits.
[0321] “‘Co-administration” means administration of two or more pharmaceutical agents

to an individual. The two or more pharmaceutical agents may be in a single pharmaceutical
composition, or may be in separate pharmaceutical compositions. Each of the two or more
pharmaceutical agents may be administered through the same or different routes of
administration. Co-administration encompasses administration in parallel or sequentially.

[0322] “Complementarity” means the capacity for pairing between nucleobases of a
first nucleic acid and a second nucleic acid.

[0323] “Comply” means the adherence with a recommended therapy by an individual.

[0324] "Comprise," "comprises" and "comprising" will be understood to imply the
inclusion of a stated step or element or group of steps or elements but not the exclusion of any
other step or element or group of steps or elements.

[0325] “Contiguous nucleobases” means nucleobases immediately adjacent to each
other.

[0326] “Cure” means a method or course that restores health or a prescribed treatment
for an illness.

[0327] ‘Deoxyribonucleotide” means a nucleotide having a hydrogen at the 2’ position
of the sugar portion of the nuclectide. Deoxyribonucleotides may be modified with any of a variety
of substituents.

[0328] “‘Designing” or “Designed to” refer to the process of designing an oligomeric
compound that specifically hybridizes with a selected nucleic acid molecule.

[0329] “Diluent” means an ingredient in a composition that lacks pharmacological
activity, but is pharmaceutically necessary or desirable. For example, in drugs that are injected,
the diluent may be a liquid, e.g. saline solution.

[0330] “‘Dosage unit” means a form in which a pharmaceutical agent is provided, e.g.
pill, tablet, or other dosage unit known in the art.

[0331] “‘Dose” means a specified quantity of a pharmaceutical agent provided in a
single administration, or in a specified time period. In certain embodiments, a dose may be
administered in two or more boluses, tablets, or injections. For example, in certain embodiments,
where subcutaneous administration is desired, the desired dose requires a volume not easily
accommodated by a single injection. In such embodiments, two or more injections may be used to

achieve the desired dose. In certain embodiments, a dose may be administered in two or more
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injections to minimize injection site reaction in an individual. In other embodiments, the
pharmaceutical agent is administered by infusion over an extended period of time or continuously.
Doses may be stated as the amount of pharmaceutical agent per hour, day, week or month.

[0332] “‘Dosing regimen” is a combination of doses designed to achieve one or more
desired effects.

[0333] “‘Duration” means the period of time during which an activity or event continues.
In certain embodiments, the duration of treatment is the period of time during which doses of a
pharmaceutical agent are administered.

[0334] "Effective amount" in the context of modulating an activity or of treating or
preventing a condition means the administration of that amount of active ingredient to a subject in
need of such modulation, treatment or prophylaxis, either in a single dose or as part of a series,
that is effective for modulation of that effect, or for treatment or prophylaxis or improvement of that
condition. The effective amount will vary depending upon the health and physical condition of the
subject to be treated, the taxonomic group of subjects to be treated, the formulation of the
composition, the assessment of the medical situation, and other relevant factors.

[0335] “Efficacy” means the ability to produce a desired effect.

[0336] “Excitotoxicity” the pathological process by which nerve cells are damaged and
killed by excessive stimulation by neurotransmitters.

[0337] “‘Expression” includes all the functions by which a gene’s coded information is
converted into structures present and operating in a cell. Such structures include, but are not
limited to the products of transcription and translation.

[0338] “Fully complementary” or “100% complementary” means each nucleobase of a
first nucleic acid has a complementary nucleobase in a second nucleic acid. In certain
embodiments, a first nucleic acid is an antisense compound and a target nucleic acid is a second
nucleic acid.

[0339] "Fully modified motif" refers to an antisense compound comprising a contiguous
sequence of nucleosides wherein essentially each nucleoside is a sugar modified nucleoside
having uniform modification.

[0340] “‘Gapmer” means a chimeric antisense compound in which an internal region
having a plurality of nucleosides that support RNase H cleavage is positioned between external
regions having one or more nucleosides, wherein the nucleosides comprising the internal region

are chemically distinct from the nucleoside or nucleosides comprising the external regions. The
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internal region may be referred to as the “gap” and the external regions may be referred to as the
‘wings.”

[0341] “Tau nucleic acid" or ‘Tau DNA” means any nucleic acid encoding Tau. For
example, in certain embodiments, a Tau nucleic acid includes, without limitation, any viral DNA
sequence encoding a Tau genome or portion thereof, any RNA sequence transcribed from a DNA
sequence including any mRNA sequence encoding a Tau protein.

[0342] “Hybridization” means the annealing of complementary nucleic acid molecules.
In certain embodiments, complementary nucleic acid molecules include, but are not limited to, an
antisense compound and a nucleic acid target. In certain embodiments, complementary nucleic
acid molecules include, but are not limited to, an antisense oligonucleotide and a nucleic acid
target.

[0343] “‘Identifying an animal having a Tau-related disease or disorder” means
identifying an animal having been diagnosed with a Tau-related disease or disorder; or, identifying
an animal having any symptom of Tau-related disease or disorder including, but not limited to a
neurodegenerative disorder associated with Tau.

[0344] ‘Immediately adjacent” means there are no intervening elements between the
immediately adjacent elements.

[0345] “Individual” means a human or non-human animal selected for treatment or
therapy.

[0346] “Individual compliance” means adherence to a recommended or prescribed
therapy by an individual.

[0347] "Induce”, "inhibit", "potentiate”, "elevate”, "increase”, "decrease" or the like, e.g.,
which denote quantitative differences between two states, refer to at least statistically significant
differences between the two states. For example, "an amount effective to inhibit the activity or
expression of Tau” means that the level of activity or expression of Tau in a treated sample will
differ statistically significantly from the level of Tau activity or expression in untreated cells. Such
terms are applied to, for example, levels of expression, and levels of activity.

[0348] “Inhibiting Tau” means reducing the level or expression of a Tau mRNA, DNA
and/or protein . In certain embodiments, Tau is inhibited in the presence of an antisense
compound targeting Tau, including an antisense oligonucleotide targeting Tau, as compared to
expression of Tau mRNA, DNA and/or protein levels in the absence of a Tau antisense

compound, such as an antisense oligonucleotide.
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[0349] "Inhibiting the expression or activity" refers to a reduction, blockade of the
expression or activity and does not necessarily indicate a total elimination of expression or activity.

[0350] “Internucleoside linkage” refers to the chemical bond between nucleosides.

[0351] “Intraperitoneal administration” means administration through infusion or
injection into the peritoneum.

[0352] “Intravenous administration” means administration into a vein.

[0353] “Lengthened” antisense oligonucleotides are those that have one or more
additional nucleosides relative to an antisense oligonucleotide disclosed herein.

[0354] “Linked deoxynucleoside” means a nucleic acid base (A, G, C, T, U} substituted
by deoxyribose linked by a phosphate ester to form a nucleotide.

[0355] “‘Linked nucleosides” means adjacent nucleosides linked together by an
internucleoside linkage.

[0356] “Locked nucleic acid® or “* LNA” or “LNA nucleosides” means nucleic acid
monomers having a bridge connecting two carbon atoms between the 4’ and 2’position of the
nucleoside sugar unit, thereby forming a bicyclic sugar. Examples of such bicyclic sugar include,
but are not limited to A) a-L-Methyleneoxy (4’-CH,-O-2’) LNA , (B) 3-D-Methyleneoxy (4'-CH,-O-
2’) LNA, (C) Ethyleneoxy (4’-(CH;),-O-2’) LNA , (D) Aminooxy (4-CH>-O-N(R)-2’) LNA and (E)
Oxyamino (4-CH2>-N(R)-O-2’) LNA, as depicted below.

(B) (D) (E)

[0357] As used herein, LNA compounds include, but are not limited to, compounds

having at least one bridge between the 4’ and the 2’ position of the sugar wherein each of the
bridges independently comprises 1 or from 2 to 4 linked groups independently selected

from -[C(Ru)(Re)lr-, -C(R1)=C(Rz)-, -C(R1)=N-, -C(=NR1)-, -C(=0)-, -C(=S)-, -O-, -Si(R1)-, -S(=0)-
and -N(R¢)-; wherein: xis 0, 1,0r 2; nis 1, 2, 3, or 4; each Ry and R; is, independently, H,
a protecting group, hydroxyl, C;-C; alkyl, substituted C4-C;; alkyl, C,-C4, alkenyl, substituted C,-
C,, alkenyl, C,-C4, alkynyl, substituted C.-C45 alkynyl, Cs-C,q aryl, substituted Cs-Co aryl, a
heterocycle radical, a substituted heterocycle radical, heteroaryl, substituted heteroaryl, Cs-C;
alicyclic radical, substituted Cs-C- alicyclic radical, halogen, OJ;, NJ1J;, Sdq, N3, COQOJ,, acyl
(C(=0)-H), substituted acyl, CN, sulfonyl (S(=0),-J4), or sulfoxyl (S(=0)-J4); and each J; and J; is,
independently, H, C4-C, alkyl, substituted C4-C;, alkyl, C,-C, alkenyl, substituted C,-C4, alkenyl,
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C,-C4; alkynyl, substituted C,-C,; alkynyl, Cs-Cy aryl, substituted Cs-Cy aryl, acyl (C(=0)-H),
substituted acyl, a heterocycle radical, a substituted heterocycle radical, C4-C¢, aminoalkyl,
substituted C4-C4, aminoalkyl or a protecting group.

[0358] Examples of 4'- 2 bridging groups encompassed within the definition of LNA
include, but are not limited to one of formulae: -[C(R{}(Rz)]n-, -[C(R1}(R2)]-O-, -C(R1Rz)-N(R4)-O-
or —C(R4Rz)-O-N(R4)-. Furthermore, other bridging groups encompassed with the definition of
LNA are 4'-CH3-2', 4'-(CH,)-2", 4'-(CH;)s-2", 4'-CH;-0-2', 4'-(CH,),-0-2', 4'-CH,-O-N(R)-2' and 4'-
CH,-N(R+)-O-2'- bridges, wherein each Ry and R;is, independently, H, a protecting group or C+-
Cq alkyl.

[0359] Also included within the definition of LNA according to the invention are LNAs in
which the 2'-hydroxyl group of the ribosyl sugar ring is connected to the 4' carbon atom of the
sugar ring, thereby forming a methyleneoxy (4’-CH,-O-2’) bridge to form the bicyclic sugar moiety.
The bridge can also be a methylene (-CH,-) group connecting the 2' oxygen atom and the 4'
carbon atom, for which the term methyleneoxy (4’-CH;-O-2") LNA is used. Furthermore;in the
case of the bicylic sugar moiety having an ethylene bridging group in this position, the term
ethyleneoxy (4’-CH,CH,-O-2’} LNA is used. a -L- methyleneoxy (4’-CH,-0-2’), an isomer of
methyleneoxy (4'-CH,-O-2) LNA is also encompassed within the definition of LNA, as used
herein.

[0360] “Mismatch” or “non-complementary nucleobase” refers to the case when a
nucleobase of a first nucleic acid is not capable of pairing with the corresponding nucleobase of a
second or target nucleic acid.

[0361] “‘Modified internucleoside linkage” refers to a substitution or any change from a
naturally occurring internucleoside bond (i.e. a phosphodiester internucleoside bond).

[0362] “Modified nucleobase” means any nucleobase other than adenine, cytosine,
guanine, thymidine, or uracil. An “unmodified nucleobase” means the purine bases adenine (A)
and guanine (G), and the pyrimidine bases thymine (T), cytosine (C) and uracil (U).

[0363] “Modified nucleoside” means a nucleoside having, independently, a modified
sugar moiety and/or modified nucleobase.

[0364] “Modified nucleotide” means a nucleoctide having, independently, a modified
sugar moiety, modified internucleoside linkage, or modified nucleobase.

[0365] “Modified oligonucleotide” means an oligonucleotide comprising at least one

modified internucleoside linkage, a modified sugar, and/or a modified nucleobase.
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[0366] “‘Modified sugar” means substitution and/or any change from a natural sugar
moiety.
[0367] “‘Monomer” refers to a single unit of an oligomer. Monomers include, but are not
limited to, nucleosides and nucleotides, whether naturally occuring or modified.
[0368] “‘Motif” means the pattern of unmodified and modified nucleosides in an

antisense compound.

[0369] “Natural sugar moiety” means a sugar moiety found in DNA (2'-H) or RNA (2'-
OH).

[0370] “Naturally occurring internucleoside linkage” means a 3' to ' phosphodiester
linkage.

[0371] “‘Neurodegenerative disorder” means a chronic progressive neuropathy
characterized by selective loss of neurons in motor, sensory, or cognitive systems.
Neurodegenerative disorders include, but are not limited to, Tau-associated disorders.

[0372] “Neurofibrillary inclusion™ means intrneuronal aggregates largely composed of
insoluble hyperphosphorylated tau protein. In certain embodiments, neurofibrillary inclusions may
be measured through various means including SPECT perfusion imaging, functional MRI, and
PET scans. In certain embodiments, reduction of neurofibrillary inclusions may be inferred by
improved scores on cognitive exams such as the Mini-Mental State Exam (MMSE) and the
Alzheimer’s Disease Assessment Scale Cognitive Behavior Section (ADAS-cog).

[0373] “‘Non-complementary nucleobase” refers to a pair of nucleobases that do not
form hydrogen bonds with one another or otherwise support hybridization.

[0374] “Nucleic acid” refers to molecules composed of monomeric nucleotides. A
nucleic acid includes, but is not limited to, ribonucleic acids (RNA), deoxyribonucleic acids (DNA),
single-stranded nucleic acids, double-stranded nucleic acids, small interfering ribonucleic acids
(siRNA), and microRNAs (miRNA).

[0375] “‘Nucleobase” means a heterocyclic moiety capable of pairing with a base of
another nucleic acid.

[0376] “‘Nucleobase complementarity” refers to a nucleobase that is capable of base
pairing with another nucleobase. For example, in DNA, adenine (A) is complementary to thymine
(T). For example, in RNA, adenine (A) is complementary to uracil (U). In certain embodiments,
complementary nucleobase refers to a nucleobase of an antisense compound that is capable of
base pairing with a nucleobase of its target nucleic acid. For example, if a nucleobase at a

certain position of an antisense compound is capable of hydrogen bonding with a nucleobase at a
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certain position of a target nucleic acid, then the position of hydrogen bonding between the
oligonucleotide and the target nucleic acid is considered to be complementary at that nucleobase
pair.

[0377] “Nucleobase sequence” means the order of contiguous nucleobases
independent of any sugar, linkage, and/or nucleobase modification.

[0378] “‘Nucleoside” means a nucleobase linked to a sugar.

[0379] "Nucleoside mimetic" includes those structures used to replace the sugar or the
sugar and the base and not necessarily the linkage at one or more positions of an oligomeric
compound such as for example nucleoside mimetics having morpholino, cyclohexenyl, cyclohexyl,
tetrahydropyranyl, bicyclo or tricyclo sugar mimetics, e.g., non furanose sugar units. Nucleotide
mimetic includes those structures used to replace the nucleoside and the linkage at one or more
positions of an oligomeric compound such as for example peptide nucleic acids or morpholinos
(morpholinos linked by -N(H)-C(=0)-O- or other non-phosphodiester linkage). Sugar surrogate
overlaps with the slightly broader term nucleoside mimetic but is intended to indicate replacement
of the sugar unit (furanose ring) only. The tetrahydropyranyl rings provided herein are illustrative
of an example of a sugar surrogate wherein the furanose sugar group has been replaced with a
tetrahydropyranyl ring system. "Mimetic" refers to groups that are substituted for a sugar, a
nucleobase, and/ or internucleoside linkage. Generally, a mimetic is used in place of the sugar or
sugar-internucleoside linkage combination, and the nucleobase is maintained for hybridization to a
selected target.

[0380] “‘Nucleotide” means a nucleoside having a phosphate group covalently linked to
the sugar portion of the nucleoside.

[0381] “Off-target effect” refers to an unwanted or deleterious biological effect
associated with modulation of RNA or protein expression of a gene other than the intended target
nucleic acid.

[0382] “Oligomeric compound” means a polymer of linked monomeric subunits which
is capable of hybridizing to at least a region of a nucleic acid molecule.

[0383] “Oligonucleoside” means an oligonucleotide in which the internucleoside
linkages do not contain a phosphorus atom.

[0384] “Oligonucleoctide” (also “oligo”) means a polymer of linked nucleosides each of
which can be modified or unmodified, independent one from another.

[0385] “‘Parenteral administration” means administration through injection (e.g., bolus

injection) or infusion. Parenteral administration includes subcutaneous administration,
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intravenous administration, intramuscular administration, intraarterial administration,
intraperitoneal administration, or intracranial administration, e.g., intrathecal or
intracerebroventricular administration.

[0386] “Peptide” means a molecule formed by linking at least two amino acids by
amide bonds. Without limitation, as used herein, “peptide” refers to polypeptides and proteins.

[0387] “‘Pharmaceutically acceptable carrier” means a medium or diluent that does not
interfere with the structure of the oligonucleotide. Certain such carriers enable pharmaceutical
compositions to be formulated as, for example, tablets, pills, dragees, capsules, liquids, gels,
syrups, slurries, suspension and lozenges for the oral ingestion by a subject.

[0388] “Pharmaceutically acceptable derivative” encompasses pharmaceutically
acceptable salts, conjugates, prodrugs or isomers of the compounds described herein.

[0389] ‘Pharmaceutically acceptable salts” means physiologically and
pharmaceutically acceptable salts of antisense compounds, i.e., salts that retain the desired
biological activity of the parent oligonucleotide and do not impart undesired toxicological effects
thereto.

[0390] “Pharmaceutical agent® means a substance that provides a therapeutic benefit
when administered to an individual. For example, in certain embodiments, an antisense
oligonucleotide targeted to Tau is a pharmaceutical agent.

[0391] “Pharmaceutical composition” means a mixture of substances suitable for
administering to a subject. For example, a pharmaceutical composition may comprise an
antisense oligonucleotide and a sterile aqueous solution. In certain embodiments, a
pharmaceutical composition shows activity in free uptake assay in certain cell lines.

[0392] “Phosphorothioate linkage” means a linkage between nucleosides where the
phosphodiester bond is modified by replacing one of the non-bridging oxygen atoms with a sulfur
atom. A phosphorothioate linkage is a modified internucleoside linkage.

[0393] “‘Portion” means a defined number of contiguous (i.e., linked} nuclecbases of a
nucleic acid. In certain embodiments, a portion is a defined humber of contiguous nucleobases of
a target nucleic acid. In certain embodiments, a portion is a defined number of contiguous
nucleobases of an antisense compound.

[0394] “Prevention” or “preventing” refers to delaying or forestalling the onset or
development of a condition or disease for a period of time from hours to days, preferably weeks to

months.
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[0395] “Prodrug” means a therapeutic agent that is prepared in an inactive form that is
converted to an active form (i.e., drug) within the body or cells thereof by the action of
endogenous enzymes or other chemicals and/or conditions.

[0396] “Prophylactically effective amount” refers to an amount of a pharmaceutical
agent that provides a prophylactic or preventative benefit to an animal.

[0397] “‘Recommended therapy” means a therapeutic regimen recommended by a
medical professional for the treatment, amelioration, or prevention of a disease.

[0398] ‘Region” is defined as a portion of the target nucleic acid having at least one
identifiable structure, function, or characteristic.

[0399] “‘Ribonucleotide” means a nucleotide having a hydroxy at the 2’ position of the
sugar portion of the nucleotide. Ribonucleotides may be modified with any of a variety of
substituents.

[0400] “Salts” mean a physiologically and pharmaceutically acceptable salts of
antisense compounds, i.e., salts that retain the desired biological activity of the parent
oligonucleotide and do not impart undesired toxicological effects thereto.

[0401] “Scrambled oligo” or “scrambled” or “ISIS 141923" is a 5-10-5 MOE gapmer
with no known target having the sequence of SEQ ID NO: 11.

[0402] “‘Segments” are defined as smaller or sub-portions of regions within a target
nucleic acid.
[0403] “Shortened” or “truncated” versions of antisense oligonucleotides Taught herein

have one, two or more nucleosides deleted.

[0404] “Side effects” means physiological responses attributable to a treatment other
than desired effects. In certain embodiments, side effects include, without limitation, injection site
reactions, liver function test abnormalities, renal function abnormalities, liver toxicity, renal toxicity,
central nervous system abnormalities, and myopathies. For example, increased aminotransferase
levels in serum may indicate liver toxicity or liver function abnormality. For example, increased
bilirubin may indicate liver toxicity or liver function abnormality.

[0405] “Sites,” as used herein, are defined as unique nucleobase positions within a
target nucleic acid.

[0406] "Slows progression” means decrease in the development of the said disease.

[0407] “Specifically hybridizable” refers to an antisense compound having a sufficient
degree of complementarity between an antisense oligonucleotide and a target nucleic acid to

induce a desired effect, while exhibiting minimal or no effects on non-target nucleic acids under
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conditions in which specific binding is desired, i.e., under physiological conditions in the case of in
vivo assays and therapeutic treatments.
[0408] “Stringent hybridization conditions” or “stringent conditions” refer to conditions
under which an oligomeric compound will hybridize to its target sequence, but to a minimal

number of other sequences.

[0409] “Subcutaneous administration” means administration just below the skin.

[0410] “Subject” means a human or non-human animal selected for treatment or
therapy.

[0411] “Target” refers to a protein, the modulation of which is desired.

[0412] “Target gene” refers to a gene encoding a target.

[0413] “Targeting” means the process of design and selection of an antisense

compound that will specifically hybridize to a target nucleic acid and induce a desired effect.

[0414] “Target nucleic acid,” “target RNA,” “target RNA transcript” and “nucleic acid
target” all mean a nucleic acid capable of being targeted by antisense compounds.

[0415] “Target region” means a portion of a target nucleic acid to which one or more
antisense compounds is targeted.

[0416] “Target segment” means the sequence of nucleotides of a target nucleic acid to
which an antisense compound is targeted. “5’ target site” refers to the 5’-most nucleotide of a
target segment. “3’ target site” refers to the 3'-most nucleotide of a target segment.

[0417] “Tau-associated disease” means any neurological or neurodegenerative
disease associated with Tau. Non-limiting examples of Tau-associated disorders include
Alzheimer's disease, progressive supranuclear palsy, dementia pugilistica, frontotemporal
dementia, parkinsonism linked to chromosome, Lytico-Bodig disease, tangle-predominant
dementia, ganglioglioma, gangliocytoma, meningioangiomatosis, subacute sclerosing
panencephalitis, lead encephalopathy, tuberous sclerosis, Hallervorden-Spatz disease, Pick's
disease, corticobasal ganglionic degeneration, argyrophilic grain disease, supranuclear palsy,
corticobasal degeneration, frontotemporal dementia, or frontotemporal lobar degeneration.

[0418] “Tauopathy” means disorders characterized by a build-up of Tau protein in the
brain.

[0419] “Tau-specific inhibitor” includes but is not limited to a “antisense compound”
targeted to Tau.

[0420] “Therapeutically effective amount” means an amount of a pharmaceutical agent

that provides a therapeutic benefit to an individual.
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[0421] “Treatment” refers to administering a composition to effect an alteration or
improvement of the disease or condition.

[0422] “‘Unmodified” nucleobases mean the purine bases adenine (A) and guanine (G),
and the pyrimidine bases thymine (T), cytosine (C) and uracil (U).

[0423] “Unmodified nucleotide” means a nucleotide composed of naturally occuring
nucleobases, sugar moieties, and internucleoside linkages. In certain embodiments, an
unmodified nucleotide is an RNA nucleotide (i.e. B-D-ribonucleosides) or a DNA nucleotide (i.e.
[-D-deoxyribonucleoside).

[0424] “Validated target segment” is defined as at least an 8-nucleobase portion (i.e. 8
consecutive nucleobases) of a target region to which an active oligomeric compound is targeted.

[0425] “Wing segment” means a plurality of nucleosides modified to impart to an
oligonucleotide properties such as enhanced inhibitory activity, increased binding affinity for a

target nucleic acid, or resistance to degradation by in vivo nucleases.

Certain Embodiments

[0426] Certain embodiments provide for methods of administering a Tau antisense
compound targeting a Tau nucleic acid for the treatment of a Tau associated disease. In certain
embodiments, the Tau nucleic acid is any of the sequences set forth in GENBANK Accession
NT_010783.14 truncated from nucleotides 2624000 to 2761000 (incorporated herein as SEQ ID
NO: 1); GENBANK Accession No. AK226139.1 (incorporated herein as SEQ ID NO: 2);
GENBANK Accession No. NM_001123066.3 (incorporated herein as SEQ ID NO: 3); GENBANK
Accession No. NM_001123067.3 (incorporated herein as SEQ ID NO: 4); GENBANK Accession
No. NM_001203251.1 (incorporated herein as SEQ ID NO: 5); GENBANK Accession No.
NM_001203252.1 (incorporated herein as SEQ ID NO: 6); GENBANK Accession No.
NM_005910.5 (incorporated herein as SEQ ID NO: 7); GENBANK Accession No. NM_016834.4
(incorporated herein as SEQ ID NO: 8); GENBANK Accession No. NM_016835.4 (incorporated
herein as SEQ ID NO: 9); or GENBANK Accession No. NM_016841.4 (incorporated herein as
SEQ ID NO: 10).

[0427] A method of treating a Tau associated disease with antiense compounds has
been developed. In certain embodiments, neurofibrillary inclusions are reduced. In certain
embodiments, neurological function is improved. In certain embodiments, the antisense
compounds reduce expression of Tau mRNA and protein. In certain embodiments, the antisense

compounds alter the ratio of Tau isoforms. In certain embodiments, the splicing alteration is a
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decrease in 4R:3R Tau ratio in the central nervous system of the subject. In certain embodiments,
the splicing alteration results in a normal 4R:3R Tau ratio. Advantageously, several embodiments
provide methods of bypassing the blood brain barrier to specifically target Tau in the central
nervous system, administer for an extended period of time, and achieve widespread distribution of
therapy throughout the brain and spinal cord where it is most effective.

[0428] Certain embodiments provide methods for the treatment, prevention, or
amelioration of diseases, disorders, and conditions associated with Tau in an individual in need
thereof. Also contemplated are methods for the preparation of a medicament for the treatment,
prevention, or amelioration of a disease, disorder, or condition associated with Tau. Tau
associated diseases, disorders, and conditions include neurodegenerative diseases. In certain
embodiments, the neurodegenerative disease may be any of Alzheimer’s Disease, frontotemporal
Dementia (FTD), FTDP-17, Progressive Supranuclear Palsy (PSP}, Chronic Traumatic
Encephalopathy (CTE), Corticobasal Ganglionic Degeneration (CBD), epilepsy, Dravet's
Syndrome, dementia pugilistica, parkinsonism linked to chromosome, Lytico-Bodig disease,
tangle-predominant dementia, ganglioglioma, gangliocytoma, meningioangiomatosis, subacute
sclerosing panencephalitis, lead encephalopathy, tuberous sclerosis, Hallervorden-Spatz disease,
Pick's disease, argyrophilic grain disease, supranuclear palsy, corticobasal degeneration, or
frontotemporal lobar degeneration.

[0429] Described herein are methods comprising administering a Tau antisense
compound to an animal for treating a Tau associated disease and thereby reducing neurofibrillary
inclusions.

[0430] Described herein are methods comprising administering a Tau antisense
compound to an animal for treating a Tau associated disease and thereby improving neurological
function.

[0431] Described herein are methods comprising: (i) identifying an animal having a
Tau associated disease; and (ii} administering a Tau antisense compound and thereby reducing
neurofibrillary inclusions.

[0432] Described herein are methods comprising: (i) identifying an animal having a
Tau associated disease; and (ii) administering a Tau antisense compound and thereby improving
neurological function.

[0433] In certain embodiments, the animal is a human.

[0434] In certain embodiments, the antisense compound comprises a single-stranded

antisense oligonucleotide complementary to a Tau nucleic acid.
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[0435] In certain embodiments, the Tau nucleic acid is any of SEQ ID NO: 1-10.

[0436] In certain embodiments, the antisense compounds for use in the methods may
comprise a single-stranded antisense oligonucleotide comprising a nucleobase sequence at least
80%, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, or at least
99% complementary to an equal length portion of SEQ ID NOs:1-10. In certain embodiments, the
compound may comprise a single-stranded antisense oligonucleotide comprising a nuclecbase
sequence 100% complementary to an equal length portion of SEQ ID NOs: 1-10.

[0437] In certain embodiments, the Tau associated disease is a neurodegenerative
disease.

[0438] In certain embodiments, the neurodegenerative disease is selected from among
Alzheimer’s Disease, Fronto-temporal Dementia (FTD), FTDP-17, Progressive Supranuclear
Palsy (PSP), Chronic Traumatic Encephalopathy (CTE), Corticobasal Ganglionic Degeneration
(CBD), Epilepsy, or Dravet's Syndrome.

[0439] In certain embodiments, expression of Tau RNA or expression of Tau protein is
reduced.

[0440] In certain embodiments, expression of the 4R isoform of Tau RNA or
expression of the 4R isoform of Tau protein is reduced.

[0441] In certain embodiments, expression of the 3R isoform of Tau RNA or
expression of the 3R isoform of Tau protein is increased.

[0442] In certain embodiments, expression of the 4R isoform of Tau RNA is reduced
and expression of the 3R isoform of Tau RNA is increased.

[0443] In certain embodiments, expression of the 4R isoform of Tau protein is reduced
and expression of the 3R isoform of Tau protein is increased.

[0444] In certain embodiments, the single-stranded antisense oligonucleotide
comprises at least one modification.

[0445] In certain embodiments, the single-stranded antisense oligonucleotide is
specifically hybridizable to a human Tau nucleic acid.

[0446] In certain embodiments, the single-stranded antisense oligonucleotide is at
least 75%, at least 80%, at least 85%, at least 90%, or at least 95% complementary to an equal
length portion of a human Tau nucleic acid.

[0447] In certain embodiments, the single-stranded antisense oligonucleotide is 100%

complementary to a human Tau nucleic acid.
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[0448] In certain embodiments, the single-stranded antisense oligonucleotide
comprises at least one modified internucleoside linkage.
[0449] In certain embodiments, each internucleoside linkage of the single-stranded
antisense oligonucleotide is a modified internucleoside linkage.
[0450] In certain embodiments, the modified internucleoside linkage is a
phosphorothioate internucleoside linkage.
[0451] In certain embodiments, the antisense oligonucleotide comprises at least one
modified nucleoside.
[0452] In certain embodiments, the single-stranded antisense oligonucleotide
comprises at least one modified nucleoside having a modified sugar.
[0453] In certain embodiments, the single-stranded antisense oligonucleotide
comprises at least one modified nucleoside comprising a bicyclic sugar.
[0454] In certain embodiments, the bicyclic sugar comprises a 4’ to 2’ bridge selected
from among: 4'-(CH2)n-O-2', wherein nis 1 or 2; and 4-CH2-O-CH2-2".
[0455] In certain embodiments, the bicyclic sugar comprises a 4’-CH(CH3)-0-2’
bridge.
[0456] In certain embodiments, the at least one modified nucleoside having a modified
sugar comprises a non-bicyclic 2’-modified sugar moiety.
[0457] In certain embodiments, the 2’-modified sugar moiety comprises a 2’-O-
methoxyethyl group.
[0458] In certain embodiments, the 2’-modified sugar moiety comprises a 2’-O-methyl
group.
[0459] In certain embodiments, the at least one modified nucleoside having a modified

sugar comprises a sugar surrogate.

[0460] In certain embodiments, the sugar surrogate is a morpholino.

[0461] In certain embodiments, the sugar surrogate is a peptide nucleic acid.
[0462] In certain embodiments, each nucleoside is modified.

[0463] In certain embodiments, the single-stranded antisense oligonucleotide

comprises at least one modified nucleobase.

[0464] In certain embodiments, the modified nucleobase is a 5’-methylcytosine.
[0465] In certain embodiments, the single-stranded antisense oligonucleotide
comprises:

a gap segment consisting of linked deoxynucleosides;
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a 5 wing segment consisting of linked nucleosides;
a 3’ wing segment consisting of linked nucleosides;
wherein the gap segment is positioned immediately adjacent to and between the 5’ wing
segment and the 3’ wing segment and wherein each nucleoside of each wing segment comprises
a modified sugar.
[0466] In certain embodiments, the single-stranded antisense oligonucleotide
comprises:
a gap segment consisting of ten linked deoxynucleosides;
a %' wing segment consisting of five linked nucleosides;
a 3’ wing segment consisting of five linked nucleosides;
wherein the gap segment is positioned immediately adjacent and between the 5" wing
segment and the 3’ wing segment, wherein each nucleoside of each wing segment comprises a

2’-O-methoxyethyl sugar; and wherein each internucleoside linkage is a phosphorothioate linkage.

[0467] In certain embodiments, the single-stranded antisense oligonucleotide consists
of 15, 16, 17, 18, or 19 linked nucleosides.
[0468] In certain embodiments, the single-stranded antisense oligonucleotide consists

of 20 linked nucleosides.

[0469] In certain embodiments, the single-stranded antisense oligonucleotide consists
of 21, 22, 23, 24, or 25 linked nucleosides.

[0470] In certain embodiments, the administering is parenteral administration.

[0471] In certain embodimetns, the parenteral administration is any of injection or
infusion.

[0472] In certain embodiments, the parenteral administration is any of intrathecal

administration or intracerebroventricular administration.

[0473] In certain embodiments, at least one symptom of a Tau associated disease is
ameliorated.

[0474] In certain embodiments, at least one symptom of a Tau associated disease is
prevented.

[0475] In certain embodiments, progression of at least one symptom of a Tau

associated disease is slowed.
[0476] In certain embodiments, at least one symptom is any of memory loss, anxiety,

loss of motor function, incidence of seizures, severity of seizures, and excitotoxicity.
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Antisense compounds

[0477] Oligomeric compounds include, but are not limited to, oligonucleotides,
oligonucleosides, oligonucleotide analogs, oligonucleotide mimetics, antisense compounds,
antisense oligonucleotides, and siRNAs. An oligomeric compound may be “antisense” to a target
nucleic acid, meaning that is is capable of undergoing hybridization to a target nucleic acid
through hydrogen bonding.

[0478] In certain embodiments, an antisense compound has a nucleobase sequence
that, when written in the 5’ to 3’ direction, comprises the reverse complement of the target
segment of a target nucleic acid to which it is targeted. In certain such embodiments, an
antisense oligonucleotide has a nucleobase sequence that, when written in the 5’ to 3’ direction,
comprises the reverse complement of the target segment of a target nucleic acid to which it is
targeted.

[0479] In certain embodiments, an antisense compound targeted to a Tau nucleic acid
is 10 to 30 subunits in length. In certain embodiments, an antisense compound targeted to a Tau
nucleic acid is 12 to 30 subunits in length. In certain embodiments, an antisense compound
targeted to a Tau nucleic acid is 12 to 22 subunits in length. In certain embodiments, an
antisense compound targeted to a Tau nucleic acid is 14 to 30 subunits in length. In certain
embodiments, an antisense compound targeted to a Tau nucleic acid is 14 to 20 subunits in
length. In certain embodiments, an antisense compound targeted to a Tau nucleic acid is 15 to 30
subunits in length. In certain embodiments, an antisense compound targeted to a Tau nucleic
acid is 15 to 20 subunits in length. In certain embodiments, an antisense compound targeted to a
Tau nucleic acid is 16 to 30 subunits in length. In certain embodiments, an antisense compound
targeted to a Tau nucleic acid is 16 to 20 subunits in length. In certain embodiments, an antisense
compound targeted to a Tau nucleic acid is 17 to 30 subunits in length. In certain embodiments,
an antisense compound targeted to a Tau nucleic acid is 17 to 20 subunits in length. In certain
embodiments, an antisense compound targeted to a Tau nucleic acid is 18 to 30 subunits in
length. In certain embodiments, an antisense compound targeted to a Tau nucleic acid is 18 to 21
subunits in length. In certain embodiments, an antisense compound targeted to a Tau nucleic acid
is 18 to 20 subunits in length. In certain embodiments, an antisense compound targeted to a Tau
nucleic acid is 20 to 30 subunits in length. In other words, such antisense compounds are from 12
to 30 linked subunits, 14 to 30 linked subunits, 14 to 20 subunits, 15 to 30 subunits, 15 to 20
subunits, 16 to 30 subunits, 16 to 20 subunits, 17 to 30 subunits, 17 to 20 subunits, 18 to 30
subunits, 18 to 20 subunits, 18 to 21 subunits, 20 to 30 subunits, or 12 to 22 linked subunits,
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respectively. In certain embodiments, an antisense compound targeted to a Tau nucleic acid is 14
subunits in length. In certain embodiments, an antisense compound targeted to a Tau nucleic
acid is 16 subunits in length. In certain embodiments, an antisense compound targeted to a Tau
nucleic acid is 17 subunits in length. In certain embodiments, an antisense compound targeted to
a Tau nucleic acid is 18 subunits in length. In certain embodiments, an antisense compound
targeted to a Tau nucleic acid is 20 subunits in length. In other embodiments, the antisense
compound is 8 to 80, 12 to 50, 13 to 30, 13 to 50, 14 to 30, 14 to 50, 15 to 30, 15 to 50, 16 to 30,
16 to 50, 17 to 30, 17 to 50, 18 to 22, 18 to 24, 18 to 30, 18 to 50, 19 to 22, 19 to 30, 19 to 50, or
20 to 30 linked subunits. In certain such embodiments, the antisense compounds are 8, 9, 10, 11,
12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37,
38, 39, 40, 41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63,
64, 65, 66, 67, 68, 69, 70, 71,72, 73,74, 75,76, 77,78, 79, or 80 linked subunits in length, or a
range defined by any two of the above values. In some embodiments the antisense compound is
an antisense oligonucleotide, and the linked subunits are nucleosides.

[0480] In certain embodiments, an antisense compound targeted to a Tau nucleic acid
is a single stranded ribonucleic acid or deoxyribonucleic acid antisense oligonucleotide. Antisense
oligonucleotides may target a specific, complementary, coding or non-coding, nucleic acid.
Depending on the antisense oligonucleotide used, the binding of the oligonucleotide to its target
nucleic acid sequence may or may not activate RNAse H. In some embodiments, the antisense
oligonucleotide activates RNAse H, which degrades the target nucleic acid. The antisense
oligonucleotides of several embodiments may be any length provided it binds selectively to the
intended location. In general, the antisense oligonucleotide may be from 8, 10 or 12 nucleotides in

length up to 20, 30, or 50 nucleotides in length.

[0481] In certain embodiments antisense oligonucleotides targeted to a Tau nucleic
acid may be shortened or truncated. For example, a single subunit may be deleted from the 5
end (5’ truncation), or alternatively from the 3’ end (3’ truncation). A shortened or truncated
antisense compound targeted to a Tau nucleic acid may have two subunits deleted from the 5°
end, or alternatively may have two subunits deleted from the 3’ end, of the antisense
compound. Alternatively, the deleted nucleosides may be dispersed throughout the antisense
compound, for example, in an antisense compound having one nucleoside deleted from the 5°
end and one nucleoside deleted from the 3’ end.

[0482] When a single additional subunit is present in a lengthened antisense
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compound, the additional subunit may be located at the 5’ or 3’ end of the antisense
compound. When two or more additional subunits are present, the added subunits may be
adjacent to each other, for example, in an antisense compound having two subunits added to
the 5" end (5’ addition), or alternatively to the 3’ end (3’ addition), of the antisense compound.
Alternatively, the added subunits may be dispersed throughout the antisense compound, for
example, in an antisense compound having one subunit added to the 5’ end and one subunit
added to the 3’ end.

[0483] It is possible to increase or decrease the length of an antisense compound,
such as an antisense oligonucleotide, and/or introduce mismatch bases without eliminating
activity. For example, in Woolf et al. (Proc. Natl Acad. Sci. USA 89:7305-7309, 1992), a series
of antisense oligonucleotides 13-25 nucleobases in length were tested for their ability to induce
cleavage of a target RNA in an oocyte injection model. Antisense oligonucleotides 25
nucleobases in length with 8 or 11 mismatch bases near the ends of the antisense
oligonucleotides were able to direct specific cleavage of the target mRNA, albeit to a lesser
extent than the antisense oligonucleotides that contained no mismatches. Similarly, target
specific cleavage was achieved using 13 nucleobase antisense oligonucleotides, including
those with 1 or 3 mismatches.

[0484] Gautschi et al. (J. Natl. Cancer Inst. 93:463-471, March 2001)
demonstrated the ability of an oligonucleotide having 100% complementarity to the bcl-2
MRNA and having 3 mismatches to the bcl-xL mRNA to reduce the expression of both bcl-2
and bcl-xL in vitro and in vivo. Furthermore, this oligonucleotide demonstrated potent anti-
tumor activity in vivo.

[0485] Maher and Dolnick (Nuc. Acid. Res. 16:3341-3358,1988) tested a series of
tandem 14 nucleobase antisense oligonucleotides, and a 28 and 42 nucleobase antisense
oligonucleotides comprised of the sequence of two or three of the tandem antisense
oligonucleotides, respectively, for their ability to arrest translation of human DHFR in a rabbit
reticulocyte assay. Each of the three 14 nucleobase antisense oligonucleotides alone was
able to inhibit translation, albeit at a more modest level than the 28 or 42 nucleobase antisense

oligonucleotides.
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Antisense Compound Motifs

[0486] In certain embodiments, antisense compounds targeted to a Tau nucleic acid
have chemically modified subunits arranged in patterns, or motifs, to confer to the antisense
compounds properties such as enhanced inhibitory activity, increased binding affinity for a target
nucleic acid, or resistance to degradation by in vivo nucleases.

[0487] Chimeric antisense compounds typically contain at least one region modified so
as to confer increased resistance to nuclease degradation, increased cellular uptake, increased
binding affinity for the target nucleic acid, and/or increased inhibitory activity. A second region of a
chimeric antisense compound may optionally serve as a substrate for the cellular endonuclease
RNase H, which cleaves the RNA strand of an RNA:DNA duplex.

[0488] In certain embodiments, the antisense compounds are uniform sugar-modified
oligonucleotides. Antisense compounds having a gapmer motif are considered chimeric antisense
compounds. In a gapmer an internal region having a plurality of nucleotides that supports
RNaseH cleavage is positioned between external regions having a plurality of nucleotides that are
chemically distinct from the nucleosides of the internal region. In the case of an antisense
oligonucleotide having a gapmer motif, the gap segment generally serves as the substrate for
endonuclease cleavage, while the wing segments comprise modified nucleosides. In certain
embodiments, the regions of a gapmer are differentiated by the types of sugar moieties
comprising each distinct region. The types of sugar moieties that are used to differentiate the
regions of a gapmer may in some embodiments include (3-D-ribonucleosides, B-D-
deoxyribonucleosides, 2'-modified nucleosides (such 2’-modified nucleosides may include 2’-MOE
and 2’-O-CH;, among others}), and bicyclic sugar modified nucleosides. In certain embodiments,
wings may include several modified sugar moieties, including, for example 2°-MOE. In certain
embodiments, wings may include several modified and unmodified sugar moieties. In certain
embodiments, wings may include various combinations of 2’-MOE nucleosides and 2'-
deoxynucleosides.

[0489] Each distinct region may comprise uniform sugar moieties, variant, or
alternating sugar moieties. The wing-gap-wing motif is frequently described as “X-Y-Z*, where “X”
represents the length of the 5’-wing, “Y” represents the length of the gap, and “Z” represents the
length of the 3’-wing. “X” and “Z” may comprise uniform, variant, or alternating sugar moieties. In
certain embodiments, “X” and “Y” may include one or more 2’-deoxynucleosides.“Y” may comprise
2’-deoxynucleosides. As used herein, a gapmer described as “X-Y-Z” has a configuration such

that the gap is positioned immediately adjacent to each of the 5’-wing and the 3’ wing. Thus, no
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intervening nucleotides exist between the 5’-wing and gap, or the gap and the 3’-wing. Any of the
antisense compounds described herein can have a gapmer motif. In certain embodiments, “X”
and “Z” are the same; in other embodiments they are different. In certain embodiments, Y is
between 8 and 15 nucleosides. X, Y, orZ can be any of 1, 2, 3, 4,5,6,7, 8, 9,10, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 25, 30, or more nucleosides. Thus, gapmers described herein include, but
are not limited to, for example, 5-10-5, 5-10-4, 4-10-4, 4-10-3, 3-10-3, 2-10-2, 5-9-5, 5-9-4, 4-9-5,
5-8-5, 5-8-4, 4-8-5, 5-7-5, 4-7-5, 5-7-4, or 4-7-4.

[0490] In certain embodiments, antisense compounds targeted to a Tau nucleic acid
possess a 5-8-5 gapmer motif.

[0491] In certain embodiments, an antisense compound targeted to a Tau nucleic acid
has a gap-narrowed motif. In certain embodiments, a gap-narrowed antisense oligonucleotide
targeted to a Tau nucleic acid has a gap segment of 9, 8, 7, or 6 2’-deoxynucleotides positioned
immediately adjacent to and between wing segments of 5, 4, 3, 2, or 1 chemically modified
nucleosides. In certain embodiments, the chemical modification comprises a bicyclic sugar. In
certain embodiments, the bicyclic sugar comprises a 4’ to 2’ bridge selected from among: 4'-
(CH2)n-O-2’ bridge, wherein nis 1 or 2; and 4’-CH2-O-CH2-2'. In certain embodiments, the
bicyclic sugar is comprises a 4’-CH(CH3)-O-2’ bridge. In certain embodiments, the chemical
modification comprises a non-bicyclic 2’-modified sugar moiety. In certain embodiments, the non-
bicyclic 2'-modified sugar moiety comprises a 2’-O-methylethyl group or a 2'-O-methyl group.

[0492] In certain embodiments, an antisense compound targeted to a Tau nucleic acid
is uniformly modified. In certain embodiments, the antisense compound comprises 12, 13, 14, 15,
16, 17, 18, 19, 20, 21, 22, 23, 24, or 25 nucleosides. In certain embodiments, each nucleoside is
chemically modified. In certain embodiments, the chemical modification comprises a non-bicyclic
2’-modified sugar moiety. In certain embodiments, the 2’-modified sugar moiety comprises a 2’-O-
methoxyethyl group. In certain embodiments, the 2°-modified sugar moiety comprises a 2'-O-

methyl group.

Target Nucleic Acids, Target Regions and Nucleotide Sequences

[0493] Nucleotide sequences that encode Tau include, without limitation, the following:
GENBANK Accession NT_010783.14 truncated from nucleotides 2624000 to 2761000
(incorporated herein as SEQ ID NO: 1); GENBANK Accession No. AK226139.1 (incorporated
herein as SEQ ID NO: 2); GENBANK Accession No. NM_001123066.3 (incorporated herein as
SEQ ID NO: 3); GENBANK Accession No. NM_001123067.3 (incorporated herein as SEQ ID NO:
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4); GENBANK Accession No. NM_001203251.1 (incorporated herein as SEQ ID NO: 5);
GENBANK Accession No. NM_001203252.1 (incorporated herein as SEQ ID NO: 6); GENBANK
Accession No. NM_005910.5 (incorporated herein as SEQ ID NO: 7); GENBANK Accession No.
NM_016834.4 (incorporated herein as SEQ ID NO: 8); GENBANK Accession No. NM_016835.4
(incorporated herein as SEQ ID NO: 9); or GENBANK Accession No. NM_016841.4 (incorporated
herein as SEQ ID NO: 10).

[0494] It is understood that the sequence set forth in each SEQ ID NO contained herein is
independent of any modification to a sugar moiety, an internucleoside linkage, or a nucleobase.
As such, antisense compounds defined by a SEQ ID NO may comprise, independently, one or
more modifications to a sugar moiety, an internucleoside linkage, or a nucleobase. Antisense
compounds described by Isis Number (Isis No) indicate a combination of nucleobase sequence
and motif.

[0495] In certain embodiments, a target region is a structurally defined region of the
target nucleic acid. For example, a target region may encompass a 3' UTR, a 5’ UTR, an exon,
an intron, an exon/intron junction, a coding region, a translation initiation region, translation
termination region, or other defined nucleic acid region. The structurally defined regions for Tau
can be obtained by accession number from sequence databases such as NCBI and such
information is incorporated herein by reference. In certain embodiments, a target region may
encompass the sequence from a 5’ target site of one target segment within the target region to a
3’ target site of another target segment within the same target region.

[0496] Targeting includes determination of at least one target segment to which an
antisense compound hybridizes, such that a desired effect occurs. In certain embodiments, the
desired effect is a reduction in mRNA target nucleic acid levels. In certain embodiments, the
desired effect is reduction of levels of protein encoded by the target nucleic acid or a phenotypic
change associated with the target nucleic acid.

[0497] A target region may contain one or more target segments. Multiple target
segments within a target region may be overlapping. Alternatively, they may be non-overlapping.
In certain embodiments, target segments within a target region are separated by no more than
about 300 nucleotides. In certain emodiments, target segments within a target region are
separated by a number of nucleotides that is, is about, is no more than, is no more than about,
250, 200, 150, 100, 90, 80, 70, 60, 50, 40, 30, 20, or 10 nucleotides on the target nucleic acid, or
is a range defined by any two of the preceeding values. In certain embodiments, target segments

within a target region are separated by no more than, or no more than about, 5 nucleotides on the
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target nucleic acid. In certain embodiments, target segments are contiguous. Contemplated are
target regions defined by a range having a starting nucleic acid that is any of the 5’ target sites or
3’ target sites listed herein.

[0498] Suitable target segments may be found within a 5" UTR, a coding region, a 3’
UTR, an intron, an exon, or an exon/intron junction. Target segments containing a start codon or
a stop codon are also suitable target segments. A suitable target segment may specifcally
exclude a certain structurally defined region such as the start codon or stop codon.

[0499] The determination of suitable target segments may include a comparison of the
sequence of a target nucleic acid to other sequences throughout the genome. For example, the
BLAST algorithm may be used to identify regions of similarity amongst different nucleic acids.

This comparison can prevent the selection of antisense compound sequences that may hybridize
in a non-specific manner to sequences other than a selected target nucleic acid (i.e., non-target or
off-target sequences).

[0500] There may be variation in activity (e.g., as defined by percent reduction of
target nucleic acid levels) of the antisense compounds within an active target region. In certain
embodiments, reductions in Tau mRNA levels are indicative of inhibition of Tau expression.
Reductions in levels of a Tau protein are also indicative of inhibition of target mRNA expression.

In certain embodiments, reductions in the 4R isoform of Tau mRNA levels are indicative of
modulation of Tau splicing. Reductions in levels of the 4R isoform of Tau protein are also
indicative of modulation of Tau splicing. In certain embodiments, increases in the 3R isoform of
Tau mRNA levels are indicative of modulation of Tau splicing. Increases in levels of the 3R
isoform of Tau protein are also indicative of modulation of Tau splicing. Reduction in percent of
cells staining positive for hyperphosphorylated Tau are indicative of inhibition of Tau expression or
modulation of Tau splicing. Improvement in neurological function is indicative of inhibition of Tau
expression or modulation of Tau splicing. Improved memory and motor function are indicative of
inhibition of Tau expression or modulation of Tau splicing. Reduction of neurofibrillary inclusions

is indicative of inhibition of Tau expression or modulation of Tau splicing.

Hybridization
[0501] In some embodiments, hybridization occurs between an antisense compound

disclosed herein and a Tau nucleic acid. The most common mechanism of hybridization involves
hydrogen bonding (e.g., Watson-Crick, Hoogsteen or reversed Hoogsteen hydrogen bonding)

between complementary nucleobases of the nucleic acid molecules.
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[0502] Hybridization can occur under varying conditions. Stringent conditions are
sequence-dependent and are determined by the nature and composition of the nucleic acid
molecules to be hybridized.
[0503] Methods of determining whether a sequence is specifically hybridizable to a
target nucleic acid are well known in the art. In certain embodiments, the antisense compounds

provided herein are specifically hybridizable with a Tau nucleic acid.

Complementarity

[0504] An antisense compound and a target nucleic acid are complementary to each
other when a sufficient number of nucleobases of the antisense compound can hydrogen bond
with the corresponding nucleobases of the target nucleic acid, such that a desired effect will occur
(e.g., antisense inhibition of a target nucleic acid, such as a Tau nucleic acid).

[0505] Non-complementary nucleobases between an antisense compound and a Tau
nucleic acid may be tolerated provided that the antisense compound remains able to specifically
hybridize to a target nucleic acid. Moreover, an antisense compound may hybridize over one or
more segments of a Tau nucleic acid such that intervening or adjacent segments are not involved
in the hybridization event (e.g., a loop structure, mismatch or hairpin structure).

[0506] In certain embodiments, the antisense compounds provided herein, or a
specified portion thereof, are, or are at least, 70%, 80%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97 %, 98%, 99%, or 100% complementary to a Tau nucleic acid, a
target region, target segment, or specified portion thereof. Percent complementarity of an
antisense compound with a target nucleic acid can be determined using routine methods.

[0507] For example, an antisense compound in which 18 of 20 nucleobases of the
antisense compound are complementary to a target region, and would therefore specifically
hybridize, would represent 90 percent complementarity. In this example, the remaining
noncomplementary nucleobases may be clustered or interspersed with complementary
nucleobases and need not be contiguous to each other or to complementary nucleobases. As
such, an antisense compound which is 18 nucleobases in length having four noncomplementary
nucleobases which are flanked by two regions of complete complementarity with the target nucleic
acid would have 77.8% overall complementarity with the target nucleic acid and would thus fall
within the scope of the present invention. Percent complementarity of an antisense compound
with a region of a target nucleic acid can be determined routinely using BLAST programs (basic

local alignment search tools) and PowerBLAST programs known in the art (Altschul et al., J. Mol.
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Biol., 1990, 215, 403 410; Zhang and Madden, Genome Res., 1997, 7, 649 656). Percent
homology, sequence identity or complementarity, can be determined by, for example, the Gap
program (Wisconsin Sequence Analysis Package, Version 8 for Unix, Genetics Computer Group,
University Research Park, Madison Wis.), using default settings, which uses the algorithm of
Smith and Waterman (Adv. Appl. Math., 1981, 2, 482 489).

[0508] In certain embodiments, the antisense compounds provided herein, or specified
portions thereof, are fully complementary (i.e. 100% complementary) to a target nucleic acid, or
specified portion thereof. For example, an antisense compound may be fully complementary to a
Tau nucleic acid, or a target region, or a target segment or target sequence thereof. As used
herein, “fully complementary” means each nucleobase of an antisense compound is capable of
precise base pairing with the corresponding nucleobases of a target nucleic acid. For example, a
20 nucleobase antisense compound is fully complementary to a target sequence that is 400
nucleobases long, so long as there is a corresponding 20 nucleobase portion of the target nucleic
acid that is fully complementary to the antisense compound. Fully complementary can also be
used in reference to a specified portion of the first and /or the second nucleic acid. For example, a
20 nucleobase portion of a 30 nucleobase antisense compound can be “fully complementary” to a
target sequence that is 400 nucleobases long. The 20 nucleobase portion of the 30 nucleobase
oligonucleotide is fully complementary to the target sequence if the target sequence has a
corresponding 20 nucleobase portion wherein each nucleobase is complementary to the 20
nucleobase portion of the antisense compound. At the same time, the entire 30 nucleobase
antisense compound may or may not be fully complementary to the target sequence, depending
on whether the remaining 10 nucleobases of the antisense compound are also complementary to
the target sequence.

[0509] The location of a non-complementary nucleobase may be at the 5’ end or 3’
end of the antisense compound. Alternatively, the non-complementary nucleobase or
nucleobases may be at an internal position of the antisense compound. When two or more non-
complementary nucleobases are present, they may be contiguous (i.e. linked) or non-contiguous.
In one embodiment, a non-complementary nucleobase is located in the wing segment of a gapmer
antisense oligonucleotide.

[0510] In certain embodiments, antisense compounds that are, or are up to 11, 12, 13,
14, 15, 16, 17, 18, 19, or 20 nucleobases in length comprise no more than 4, no more than 3, no
more than 2, or no more than 1 non-complementary nucleobase(s) relative to a target nucleic

acid, such as a Tau nucleic acid, or specified portion thereof.
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[0511] In certain embodiments, antisense compounds that are, or are up to 11, 12, 13,
14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30 nucleobases in length comprise
no more than 6, no more than 5, no more than 4, no more than 3, no more than 2, or no more than
1 non-complementary nucleobase(s) relative to a target nucleic acid, such as a Tau nucleic acid,
or specified portion thereof.

[0512] The antisense compounds provided also include those which are
complementary to a portion of a target nucleic acid. As used herein, “portion” refers to a defined
number of contiguous (i.e. linked) nucleobases within a region or segment of a target nucleic
acid. A “portion” can also refer to a defined number of contiguous nucleobases of an antisense
compound. In certain embodiments, the antisense compounds, are complementary to at least an
8 nucleobase portion of a target segment. In certain embodiments, the antisense compounds are
complementary to at least a 9 nucleobase portion of a target segment. In certain embodiments,
the antisense compounds are complementary to at least a 10 nuclecbase portion of a target
segment. In certain embodiments, the antisense compounds are complementary to at least an 11
nucleobase portion of a target segment. In certain embodiments, the antisense compounds are
complementary to at least a 12 nucleobase portion of a target segment. In certain embodiments,
the antisense compounds are complementary to at least a 13 nuclecbase portion of a target
segment. In certain embodiments, the antisense compounds are complementary to at least a 14
nucleobase portion of a target segment. In certain embodiments, the antisense compounds are
complementary to at least a 15 nucleobase portion of a target segment. Also contemplated are
antisense compounds that are complementary to at least a 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, or more nucleobase portion of a target segment, or a range defined by any two of these

values.

Identity
[0513] The antisense compounds provided herein may also have a defined percent

identity to a particular nucleotide sequence, SEQ ID NO, or compound represented by a specific
Isis number, or portion thereof. As used herein, an antisense compound is identical to the
sequence disclosed herein if it has the same nucleobase pairing ability. For example, a RNA
which contains uracil in place of thymidine in a disclosed DNA sequence would be considered
identical to the DNA sequence since both uracil and thymidine pair with adenine. Shortened and
lengthened versions of the antisense compounds described herein as well as compounds having

non-identical bases relative to the antisense compounds provided herein also are contemplated.
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The non-identical bases may be adjacent to each other or dispersed throughout the antisense
compound. Percent identity of an antisense compound is calculated according to the number of
bases that have identical base pairing relative to the sequence to which it is being compared.
[0514] In certain embodiments, the antisense compounds, or portions thereof, are at least
70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% or 100% identical to one or more of the
antisense compounds or SEQ ID NOs, or a portion thereof, disclosed herein.
[0515] In certain embodiments, a portion of the antisense compound is compared to
an equal length portion of the target nucleic acid. In certain embodiments, an 8, 9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, or 25 nucleobase portion is compared to an equal length
portion of the target nucleic acid.
[0516] In certain embodiments, a portion of the antisense oligonucleotide is compared
to an equal length portion of the target nucleic acid. In certain embodiments, an 8, 9, 10, 11, 12,
13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, or 25 nucleobase portion is compared to an equal

length portion of the target nucleic acid.

Modifications

[0517] A nucleoside is a base-sugar combination. The nucleobase (also known as
base) portion of the nucleoside is normally a heterocyclic base moiety. Nucleotides are
nucleosides that further include a phosphate group covalently linked to the sugar portion of the
nucleoside. For those nucleosides that include a pentofuranosyl sugar, the phosphate group can
be linked to the 2, 3' or 5' hydroxyl moiety of the sugar. Oligonucleotides are formed through the
covalent linkage of adjacent nucleosides to one another, to form a linear polymeric
oligonucleotide. Within the oligonucleotide structure, the phosphate groups are commonly referred
to as forming the internucleoside linkages of the oligonucleotide.

[0518] Modifications to antisense compounds encompass substitutions or changes to
internucleoside linkages, sugar moieties, or nucleobases. Modified antisense compounds are
often preferred over native forms because of desirable properties such as, for example, enhanced
cellular uptake, enhanced affinity for nucleic acid target, increased stability in the presence of
nucleases, or increased inhibitory activity.

[0519] Chemically modified nucleosides may also be employed to increase the binding
affinity of a shortened or truncated antisense oligonucleotide for its target nucleic acid.
Consequently, comparable results can often be obtained with shorter antisense compounds that

have such chemically modified nucleosides.
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Modified Internucleoside Linkages

[0520] The naturally occuring internucleoside linkage of RNA and DNA is a 3' to &'
phosphodiester linkage. Antisense compounds having one or more modified, i.e. non-naturally
occurring, internucleoside linkages are often selected over antisense compounds having naturally
occurring internucleoside linkages because of desirable properties such as, for example,
enhanced cellular uptake, enhanced affinity for target nucleic acids, and increased stability in the
presence of nucleases.

[0521] Oligonucleotides having modified internucleoside linkages include
internucleoside linkages that retain a phosphorus atom as well as internucleoside linkages that do
not have a phosphorus atom. Representative phosphorus containing internucleoside linkages
include, but are not limited to, phosphodiesters, phosphotriesters, methylphosphonates,
phosphoramidate, and phosphorothioates. Methods of preparation of phosphorous-containing
and non-phosphorous-containing linkages are well known.

[0522] In certain embodiments, antisense compounds targeted to a Tau nucleic acid
comprise one or more modified internucleoside linkages. In certain embodiments, the modified
internucleoside linkages are interspersed throughout the antisense compound. In certain
embodiments, the modified internucleoside linkages are phosphorothioate linkages. In certain
embodiments, each internucleoside linkage of an antisense compound is a phosphorothioate

internucleoside linkage.

Modified Sugar Moieties
[0523] Oligomeric compounds provided herein may comprise one or more monomers,

including a nucleoside or nucleotide, having a modified sugar moiety. For example, the furanosyl
sugar ring of a nucleoside or nucleotide can be modified in a number of ways including, but not
limited to, addition of a substituent group and bridging of two non-geminal ring atoms to form a
Locked Nucleic Acid (LNA).

[0524] In certain embodiments, oligomeric compounds comprise one or more
monomers having a bicyclic sugar. In certain embodiments, the monomer is an LNA. In certain
such embodiments, LNAs include, but are not limited to, (A) a-L-Methyleneoxy (4-CH,-O-2") LNA ,
(B) B-D-Methyleneoxy (4’-CH»-0-2) LNA |, (C) Ethyleneoxy (4'-(CH»)-0O-2’y LNA , (D) Aminooxy
(4’-CH2-O-N(R)-2’) LNA and (E) Oxyamino (4’-CH>-N(R)-O-2’) LNA, as depicted below.
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[0525] In certain embodiments, LNA compounds include, but are not limited to,

compounds having at least one bridge between the 4" and the 2’ position of the sugar wherein
each of the bridges independently comprises 1 or from 2 to 4 linked groups independently
selected from -[C(R1}(R2)]n-, -C(R1)=C(R2)-, -C(R{)=N-, -C(=NR)-, -C(=0)-, -C(=S)-, -O-, -Si(R1)2-,
-S(=0)x- and -N(R+)-;

wherein:

xis 0,1, 0r2;

nis1, 2, 3, or 4;

each Ry and R; is, independently, H, a protecting group, hydroxyl, C4-C,, alkyl, substituted
C,-Cy5 alkyl, C.-C4, alkenyl, substituted C,-C,, alkenyl, C,-C4, alkynyl, substituted C.-C;, alkynyl,
C5-Co aryl, substituted Cs-Co aryl, a heterocycle radical, a substituted heterocycle radical,
heteroaryl, substituted heteroaryl, Cs-C; alicyclic radical, substituted C5-C- alicyclic radical,
halogen, OJq, NJqJ;,, Sdq, N3, COOJ4, acyl (C(=0)-H), substituted acyl, CN, sulfonyl (5(=0).-J,), or
sulfoxyl (S(=0)-J4); and

each J, and J; is, independently, H, C4-C42 alkyl, substituted C4-C4; alkyl, C,-C+, alkenvyl,
substituted C,-C+, alkenyl, C»-C4, alkynyl, substituted C,-C+, alkynyl, Cs-Cy aryl, substituted Cs-
Cy aryl, acyl (C(=0)-H), substituted acyl, a heterocycle radical, a substituted heterocycle radical,
C1-C+2 aminoalkyl, substituted C4-C¢, aminoalkyl or a protecting group.

[0526] In one embodiment, each of the bridges of the LNA compounds is,
independently, -[C(R1)(R2)lr-, -[C(R1)}(R2)]-O-, -C(R1R2)-N(R1)}-O- or —-C(R{R2)-O-N(R4)-. In
another embodiment, each of said bridges is, independently, 4'-CH,-2', 4'-(CH;),-2', 4'-(CH,)s-2',
4'-CH,-0-2', 4'-(CH,),-0-2", 4'-CH,-0O-N(R¢)-2' and 4'-CH>-N(R4)-O-2'- wherein each R is,
independently, H, a protecting group or C4-C+; alkyl.

[0527] Certain LNA's have been prepared and disclosed in the patent literature as well
as in scientific literature (see for example: issued U.S. Patent Nos. 7,053,207; 6,268,490;
6,770,748; 6,794,499; 7,034,133; 6,525,191, 7,696,345; 7,569,575; 7,314,923; 7,217,805; and
7,084,125, hereby incorporated by reference herein in their entirety.

[0528] Also provided herein are LNAs in which the 2'-hydroxyl group is connected, to
the 4' carbon atom of the ribosyl sugar ring, thereby forming a methyleneoxy (4’-CH,-O-2’) bridge
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to form the bicyclic sugar moiety (reviewed in Elayadi et al., Curr. Opinion Invens. Drugs, 2001, 2,
558-561; Braasch et al., Chem. Biol., 2001, 8 1-7; and Orum et al., Curr. Opinion Mol. Ther.,
2001, 3, 239-243; see also U.S. Patent: 6,670,461). Furthermore, the bridge can also be a
methylene (-CH,-) group connecting the 2' oxygen atom to the 4' carbon atom of the sugar ring,
for which the term methyleneoxy (4’-CH»-O-2') LNA is used. In the case of the bicylic sugar
moiety having an ethylene bridging group in this position, the term ethyleneoxy (4’-CH,CH,-O-2")
LNA is used (Singh et al., Chem. Commun., 1998, 4, 455-456: Morita et al., Bioorganic Medicinal
Chemistry, 2003, 11, 2211-2226). Methyleneoxy (4’-CH,-O-2’) LNA and other bicyclic sugar
analogs display very high duplex thermal stabilities with complementary DNA and RNA (Tm = +3
to +10 °C), stability towards 3'-exonucleolytic degradation and good solubility properties. Potent
and nontoxic antisense oligonucleotides comprising LNAs have been described (Wahlestedt et al.,
Proc. Natl. Acad. Sci. U. S. A., 2000, 97, 5633-5638).

[0529] An isomer of methyleneoxy (4’-CH»-O-2’) LNA that has also been discussed is
a-L- methyleneoxy (4’-CH,-O-2") LNA which has been shown to have superior stability against a
J'-exonuclease. The a-L- methyleneoxy (4’-CH»-O-2") LNA's were incorporated into antisense
gapmers and chimeras that showed potent antisense activity (Frieden et al., Nucleic Acids
Research, 2003, 21, 6365-6372).

[0530] The synthesis and preparation of adenine, cytosine, guanine, 5-methyl-
cytosine, thymine and uracil LNAs having a methyleneoxy (4'-CH»-O-2") bridge, along with their
oligomerization, and nucleic acid recognition properties have been described (Koshkin et al.,
Tetrahedron, 1998, 54, 3607-3630). LNAs and preparation thereof are also described in WO
98/39352 and WO 99/14226, incorporated by reference herein.

[0531] Analogs of various LNA nucleosides that have 4' to 2' bridging groups such as
4'-CH,-0-2' (methyleneoxy) and 4'-CH,-S-2' (methylene-thio), have also been prepared (Kumar et
al., Bioorg. Med. Chem. Lett., 1998, 8, 2219-2222). Preparation of locked nucleoside analogs
comprising oligodeoxyribonucleotide duplexes as substrates for nucleic acid polymerases has
also been described (Wengel et al., WO 99/14226). Furthermore, synthesis of 2'-amino-LNA, a
novel comformationally restricted high-affinity oligonucleotide analog has been described in the art
(Singh et al., J. Org. Chem., 1998, 63, 10035-10039). In addition, 2'-amino- and 2'-methylamino-
LNA's have been prepared and the thermal stability of their duplexes with complementary RNA

and DNA strands has been previously reported.
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[0532] As used herein, “bicyclic nucleoside” refers to a nucleoside comprising a bridge
connecting two carbon atoms of the sugar ring, thereby forming a bicyclic sugar moiety. In certain
embodiments, the bridge connects the 2’ carbon and another carbon of the sugar ring.

[0533] As used herein, “4’-2’ bicyclic nucleoside” or “4’ to 2’ bicyclic nucleoside” refers
to a bicyclic nucleoside comprising a furanose ring comprising a bridge connecting the 2’ carbon
atom and the 4’ carbon atom of the sugar ring.

[0534] One carbocyclic bicyclic nucleoside having a 4'-(CH,);-2' bridge and the alkenyl
analog, bridge 4'-CH=CH-CH»-2', have been described (see, e.g., Freier et al., Nucleic Acids
Research, 1997, 25(22), 4429-4443 and Albaek et al., J. Org. Chem., 2006, 71, 7731-7740).
The synthesis and preparation of carbocyclic bicyclic nucleosides along with their oligomerization
and biochemical studies have also been described (see, e.g., Srivastava et al.,, J. Am. Chem.
Soc. 2007, 129(26), 8362-8379).

[0535] Many other bicyclic and tricyclic sugar surrogate ring systems are also known in
the art that can be used to modify nucleosides for incorporation into antisense compounds as
provided herein (see, e.g., review article: Leumann, J. C, Bioorganic & Medicinal Chemistry,
2002, 10, 841-854). Such ring systems can undergo various additional substitutions to further
enhance their activity. Such ring systems can undergo various additional substitutions to enhance
activity.

[0536] As used herein, “2’-modified sugar” means a furanosyl sugar modified at the 2
position. In certain embodiments, such modifications include substituents selected from: a halide,
including, but not limited to substituted and unsubstituted alkoxy, substituted and unsubstituted
thioalkyl, substituted and unsubstituted amino alkyl, substituted and unsubstituted alkyl,
substituted and unsubstituted allyl, and substituted and unsubstituted alkynyl. In certain
embodiments, 2’ modifications are selected from substituents including, but not limited to:
O[(CH2)nO]mCH3, O(CH>)NH>, O(CH2),CH3, O(CH2),ONH,, OCH,C(=0O)N(H)CHj;, and
O(CH,),,ON[(CH2),CH3],, where n and m are from 1 to about 10. Other 2'- substituent groups can
also be selected from: C4-C4, alkyl; substituted alkyl; alkenyl; alkynyl; alkaryl; aralkyl; O-alkaryl or
O-aralkyl; SH; SCHs; OCN; Cl; Br; CN; CF3; OCF3; SOCH3; SO,CHs; ONO2; NO»; Na; NHy;
heterocycloalkyl; heterocycloalkaryl; aminoalkylamino; polyalkylamino; substituted silyl; an RNA
cleaving group; a reporter group; an intercalator; a group for improving pharmacokinetic
properties; and a group for improving the pharmacodynamic properties of an antisense
compound, and other substituents having similar properties. In certain embodiments, modifed

nucleosides comprise a 2’-MOE side chain (see, e.g., Baker et al., J. Biol. Chem., 1997, 272,
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11944-12000). Such 2'-MOE substitution have been described as having improved binding affinity
compared to unmodified nucleosides and to other modified nucleosides, such as 2’- O-methyl, O-
propyl, and O-aminopropyl. Oligonucleotides having the 2'-MOE substituent also have been
shown to be antisense inhibitors of gene expression with promising features for in vivo use (see,
e.g., Martin, P., Helv. Chim. Acta, 1995, 78, 486-504; Altmann et al., Chimia, 1996, 50, 168-176;
Altmann et al., Biochem. Soc. Trans., 1996, 24, 630-637; and Altmann et al., Nucleosides
Nucleotides, 1997, 16, 917-926).

[0537] As used herein, “2’-modified nucleoside” or “2’-substituted nucleoside” refers to
a nucleoside comprising a sugar comprising a substituent at the 2’ position of a furanose ring
other than H or OH. 2" modified nucleosides include, but are not limited to, nucleosides with non-
bridging 2’substituents, such as allyl, amino, azido, thio, O-allyl, O-C,-C4, alkyl, -OCF3, O-(CH;),-
O-CHjs, 2'-O(CH;),SCHj3, O-(CH3),-O-N(Rm)(Rn), or O-CH,-C(=0)-N(Rm)(Ry), where each R, and
R, is, independently, H or substituted or unsubstituted C4-Cyo alkyl. 2’-modifed nucleosides may
further comprise other maodifications, for example, at other positions of the sugar and/or at the
nucleobase.

[0538] As used herein, “2’-F” refers to modification of the 2’ position of the furanosyl
sugar ring to comprise a fluoro group.

[0539] As used herein, “2’-OMe” or “2’-OCH3” or “2’-O-methyl” each refers to
modification at the 2' position of the furanosyl sugar ring to comprise a -OCH3 group.

[0540] As used herein, "oligonucleotide” refers to a compound comprising a plurality of
linked nucleosides. In certain embodiments, one or more of the plurality of nucleosides is
modified. In certain embodiments, an oligonucleotide comprises one or more ribonucleosides
(RNA) and/or deoxyribonucleosides (DNA). Methods for the preparations of modified sugars are
well known to those skilled in the art.

[0541] In nucleotides having modified sugar moieties, the nucleobase moieties
(natural, modified, or a combination thereof) are maintained for hybridization with an appropriate
nucleic acid target.

[0542] In certain embodiments, antisense compounds comprise one or more
nucleosides having modified sugar moieties. In certain embodiments, the modified sugar moiety
is 2’-MOE.
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RNAi Compounds

[0543] In certain embodiments, antisense compounds are interfering RNA compounds

(RNAI), which include double-stranded RNA compounds (also referred to as short-interfering RNA
or siRNA) and single-stranded RNAi compounds (or ssRNA). Such compounds work at least in
part through the RISC pathway to degrade and/or sequester a target nucleic acid (thus, include
microRNA/microRNA-mimic compounds). In certain embodiments, antisense compounds

comprise modifications that make them particularly suited for such mechanisms.

(1) sSSRNA compounds

[0544] In certain embodiments, antisense compounds including those particularly suited
for use as single-stranded RNAi compounds (ssRNA) comprise a modified 5-terminal end. In
certain such embodiments, the 5-terminal end comprises a modified phosphate moiety. In certain
embodiments, such modified phosphate is stabilized (e.g., resistant to degradation/cleavage
compared to unmodified 5-phosphate). In certain embodiments, such 5'-terminal nucleosides
stabilize the 5’-phosphorous moiety. Certain modified 5'-terminal nucleosides may be found in the
art, for example in WO/2011/139702.

[0545] In certain embodiments, the 5’-nucleoside of an ssRNA compound has Formula
lic:
T]_A M3 ,BX[
J4 5
Js 15
(I) G
T,
lic
wherein:

T4 is an optionally protected phosphorus moiety;

T, is an internucleoside linking group linking the compound of Formula llc to the oligomeric
compound;

A has one of the formulas:

U & Uy KR Q2

bL"L ‘.l'rr » LL"L QZ 2 > I'LLL ‘.!‘rr or "LLL H“:

Qq and Q; are each, independently, H, halogen, C-Cg alkyl, substituted C-Cs alkyl, C-Cq
alkoxy, substituted C-C¢ alkoxy, C,-Ce alkenyl, substituted C,-Cg alkenyl, C,-Cg alkynyl,
substituted C,-Cs alkynyl or N(R3}(R4);
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Qzis O, S, N(Rs) or C(Re)(R7);

each R;, R4 Rs, Rs and Ry is, independently, H, C,-Cg alkyl, substituted C4-Cg alkyl or C1-Cg
alkoxy;

Msis O, S, NRy4, C(R15)(Ri6), C(R15)(R16)C(R17)(R1s), C(R15)=C(R17), OC(R45)(R1e) OF
OC(R15)(Bx2);

R4 is H, C4-Cg alkyl, substituted C4-Cg alkyl, C,-Cg alkoxy, substituted C4-Cg alkoxy, C»-Cq
alkenyl, substituted C,-C; alkenyl, C,-Cg alkynyl or substituted C,-Cs alkynyl;

R1s, Rs, Ri7 and Rqg are each, independently, H, halogen, C-C; alkyl, substituted C4-Cg
alkyl, C1-Cg alkoxy, substituted C4-Cs alkoxy, C,-Cg alkenyl, substituted C,-Cg alkenyl, C,-Cs
alkynyl or substituted C»,-Cg alkynyl;

Bx, is a heterocyclic base moiety;

or if Bx; is present then Bx; is a heterocyclic base moiety and Bx, is H, halogen, C-Cg
alkyl, substituted C4-Cg¢ alkyl, C4-Cg alkoxy, substituted C4-Cg alkoxy, C,-Ce alkenyl,
substituted C,-Cg alkenyl, C,-Cs alkyny! or substituted C,-Cg alkynyl,

Ja, Js, Js @nd J; are each, independently, H, halogen, C+-Cg alkyl, substituted C4-Cs alkyl,
C+-Cs alkoxy, substituted C4-Cg alkoxy, C,-Cs alkenyl, substituted C,-Cg alkenyl, C,-Cs alkynyl
or substituted C,-Cg alkynyl;

or J4 forms a bridge with one of J5 or J7 wherein said bridge comprises from 1 to 3 linked
biradical groups selected from O, S, NR1g, C(R20}(R21), C(R20)=C(R21), C[=C(Rx0}(R21)] and
C(=0) and the other two of Js, Js and J; are each, independently, H, halogen, C,-Cg alkyl,
substituted C4-Cg alkyl, C4-Cg alkoxy, substituted C;-Cg alkoxy, C»-Cg alkenyl, substituted C»-
Cs alkenyl, C,-Cq alkynyl or substituted C,-C; alkynyl;

each Ryg, Ry and Ry is, independently, H, C4-Cq alkyl, substituted C4-Cg alkyl, C1-Cs
alkoxy, substituted C;-Cg alkoxy, C,-Cg alkenyl, substituted C,-Cg alkenyl, C-Cg alkynyl or
substituted C,-Cg alkynyl;

G is H, OH, halogen or O-[C(Rg)(Ro)]--[(C=0)m-X1]-Z;

each Rg and Ry is, independently, H, halogen, C4-C; alkyl or substituted C4-Cs alkyl;

X1is O, S or N(Ey);

Z is H, halogen, C-Cs alkyl, substituted C4-Cs alkyl, C»,-Cg alkenyl, substituted C,-Cq
alkenyl, C,-Cg alkynyl, substituted C,-Cg alkynyl or N(E2)(E3);

E4, E> and E; are each, independently, H, C4-C; alkyl or substituted C4-Cg alkyl;

n is from 1 to about 6;

mis O or 1;
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jisQor1;
each substituted group comprises one or more optionally protected substituent groups
independently selected from halogen, OJdq, N(J1)(J2), =NJ4, SJ4, N3, CN, OC(=X;)dq, OC(=X,)-
N(J1)(J2) and C(=Xz)N(J1)(J2);
X2is O, S or NJg;
each J4, J> and J; is, independently, H or C4-C¢ alkyl;
when j is 1 then Z is other than halogen or N(E;)(E3); and
wherein said oligomeric compound comprises from 8 to 40 monomeric subunits and is
hybridizable to at least a portion of a target nucleic acid.
[0546] In certain embodiments, M3 is O, CH=CH, OCH; or OC(H)(Bx). In certain
embodiments, M; is O.
[0547] In certain embodiments, J4, J5, Js and J7 are each H. In certain embodiments,

J4 forms a bridge with one of Js or J7.

[0548] In certain embodiments, A has one of the formulas:
Q]>=<Q2 Q‘1>:<~LLL
% ¥ Q;
or
wherein:

Q and Q; are each, independently, H, halogen, C-Cg alkyl, substituted C-Cs alkyl, C-Cq
alkoxy or substituted C¢-Cg alkoxy. In certain embodiments, Qq and Q, are each H. In certain
embodiments, Q4 and Q; are each, independently, H or halogen. In certain embodiments, Q4
and Q. is H and the other of Q; and Q. is F, CH3; or OCHs.

[0549] In certain embodiments, T4 has the formula:
R,
[
szll’_g
RC
wherein:

R, and R, are each, independently, protected hydroxyl, protected thiol, C+-Cg alkyl,
substituted C4-Cg alkyl, C+-Cg alkoxy, substituted C+-Cg alkoxy, protected amino or substituted
amino; and

Ry is O or S. In certain embodiments, Ry is O and R, and R are each, independently,
OCH?s;, OCH,CH3 or CH(CHs)..
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[0550] In certain embodiments, G is halogen, OCH;, OCH,F, OCHF,, OCF;,
OCH,CH3;, O(CH;).F, OCH,CHF,, OCH,CF3;, OCH,-CH=CH,, O(CH,),-OCHj;, O(CH_),-SCHjs,
O(CH2),-OCF3, O(CH2)3-N(R10)(R11), O(CH2)2-ON(R10)(R11), O(CH2)2-O(CH2)2-N(R10)(R11),
OCH,C(=0)-N(R10)(R11), OCH2C(=0)-N(R12)-(CH2)>-N(R10)(R+1) or O(CH2),-N(R12)-
C(=NR43)[N(R10)(R11)] wherein Ryo, Rq1, Ry2 and Ry3 are each, independently, H or C4-Cg alkyl. In
certain embodiments, G is halogen, OCHj;, OCF;, OCH,CH;, OCH,CF;, OCH,-CH=CH,, O(CH,).-
OCHg3;, O(CH;),-O(CH>)>-N(CH3),, OCHC(=0)-N(H)CH3;, OCH,C(=0)-N(H)-(CH),-N(CHj3), or
OCH,-N(H)-C(=NH)NH,. In certain embodiments, G is F, OCH3; or O(CH,),-OCHs. In certain
embodiments, G is O(CH;),-OCHs.

[0551] In certain embodiments, the 5'-terminal nucleoside has Formula lle:
O
~_,OH
P
HO — O BX]
Q G
T,
a. lle
[05652] In certain embodiments, antisense compounds, including those particularly

suitable for ssRNA comprise one or more type of modified sugar moieties and/or naturally
occurring sugar moieties arranged along an oligonucleotide or region thereof in a defined pattern
or sugar modification motif. Such motifs may include any of the sugar modifications discussed
herein and/or other known sugar modifications.

[0653] In certain embodiments, the oligonucleotides comprise or consist of a region having
uniform sugar modifications. In certain such embodiments, each nucleoside of the region
comprises the same RNA-like sugar modification. In certain embodiments, each nucleoside of the
region is a 2’-F nucleoside. In certain embodiments, each nucleoside of the region is a 2’-OMe
nucleoside. In certain embodiments, each nucleoside of the region is a 2’-MOE nucleoside. In
certain embodiments, each nucleoside of the region is a cEt nucleoside. In certain embodiments,
each nucleoside of the region is an LNA nucleoside. In certain embodiments, the uniform region
constitutes all or essentially all of the oligonucleotide. In certain embodiments, the region
constitutes the entire oligonucleotide except for 1-4 terminal nucleosides.

[0554] In certain embodiments, oligonucleotides comprise one or more regions of
alternating sugar modifications, wherein the nucleosides alternate between nucleotides having a

sugar modification of a first type and nucleotides having a sugar modification of a second type. In
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certain embodiments, nucleosides of both types are RNA-like nucleosides. In certain
embodiments the alternating nucleosides are selected from: 2°-OMe, 2’-F, 2'-MOE, LNA, and cEt.
In certain embodiments, the alternating modificatios are 2'-F and 2'-OMe. Such regions may be
contiguous or may be interupted by differently modified nucleosides or conjugated nucleosides.
[0555] In certain embodiments, the alternating region of alternating modifications each
consist of a single nucleoside (i.e., the patern is (AB),A, wheren A is a nucleoside having a sugar
modification of a first type and B is a nucleoside having a sugar modification of a second type; x is
1-20and y is 0 or 1). In certan embodiments, one or more alternating regions in an alternating
motif includes more than a single nucleoside of a type. For example, oligonucleotides may
include one or more regions of any of the following nucleoside motifs:
AABBAA;
ABBABB;
AABAAB;
ABBABAABB,;
ABABAA,;
AABABAB,;
ABABAA;
ABBAABBABABAA,;
BABBAABBABABAA; or
ABABBAABBABABAA,;
wherein A is a nucleoside of a first type and B is a nucleoside of a second type. In certain
embodiments, A and B are each selected from 2’-F, 2’-OMe, BNA, and MOE.
[0556] In certain embodiments, oligonucleotides having such an alternating motif also
comprise a modified 5’ terminal nucleoside, such as those of formula llc or lle.
[0557] In certain embodiments, oligonucleotides comprise a region having a 2-2-3
motif. Such regions comprises the following motif:
~(A)o-(B)x-(A)o~(C)y-(A)s-
wherein: A is a first type of modifed nucleosde;
B and C, are nucleosides that are differently modified than A, however, B and C may have
the same or different modifications as one another;

x and y are from 1 to 15.
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[0558] In certain embodiments, A is a 2’-OMe modified nucleoside. In certain
embodiments, B and C are both 2’-F modified nucleosides. In certain embodiments, A is a 2°-

OMe modified nucleoside and B and C are both 2’-F modified nucleosides.

[0559] In certain embodiments, oligonucleosides have the following sugar motif:
5~ (Q)- (AB).A~(D).
wherein:

Q is a nucleoside comprising a stabilized phosphate moiety. In certain embodiments, Q is
a nucleoside having Formula lic or lle;

A is a first type of modifed nucleoside;

B is a second type of modified nucleoside;

D is a modified nucleoside comprising a modification different from the nucleoside adjacent
toit. Thus, if y is 0, then D must be differently modified than B and if y is 1, then D must be
differently modified than A. In certain embodiments, D differs from both A and B.

Xis 5-15;

YisOor1,

Zis 0-4.

[0560] In certain embodiments, oligonucleosides have the following sugar motif:

5= (Q)- (A)(D):

wherein:

Q is a nucleoside comprising a stabilized phosphate moiety. In certain embodiments, Q is
a nucleoside having Formula lic or lle;

A is a first type of modifed nucleoside;

D is a modified nucleoside comprising a modification different from A.

Xis 11-30;

Zis 0-4.

[0561] In certain embodiments A, B, C, and D in the above motifs are selected from:
2’-OMe, 2’-F, 2-MOE, LNA, and cEt. In certain embodiments, D represents terminal nucleosides.
In certain embodiments, such terminal nucleosides are not designed to hybridize to the target
nucleic acid (though one or more might hybridize by chance). In certiain embodiments, the
nucleobase of each D nucleoside is adenine, regardless of the identity of the nucleobase at the
corresponding position of the target nucleic acid. In certain embodiments the nucleobase of each

D nucleoside is thymine.
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[0562] In certain embodiments, antisense compounds, including those particularly
suited for use as ssRNA comprise modified internucleoside linkages arranged along the
oligonucleotide or region thereof in a defined pattern or modified internucleoside linkage motif. In
certain embodiments, oligonucleotides comprise a region having an alternating internucleoside
linkage motif. In certain embodiments, oligonucleotides comprise a region of uniformly modified
internucleoside linkages. In certain such embodiments, the oligonucleotide comprises a region
that is uniformly linked by phosphorothioate internucleoside linkages. In certain embodiments, the
oligonucleotide is uniformly linked by phosphorothioate internucleoside linkages. In certain
embodiments, each internucleoside linkage of the oligonucleotide is selected from phosphodiester
and phosphorothioate. In certain embodiments, each internucleoside linkage of the
oligonucleotide is selected from phosphodiester and phosphorothioate and at least one
internucleoside linkage is phosphorothioate.

[0563] In certain embodiments, the oligonucleotide comprises at least 6 phosphoro-
thioate internucleoside linkages. In certain embodiments, the cligonucleotide comprises at least 8
phosphorothioate internucleoside linkages. In certain embodiments, the oligonucleotide
comprises at least 10 phosphorothioate internucleoside linkages. In certain embodiments, the
oligonucleotide comprises at least one block of at least 6 consecutive phosphorothioate
internucleoside linkages. In certain embodiments, the oligonucleotide comprises at least one
block of at least 8 consecutive phosphorothioate internucleoside linkages. In certain
embodiments, the oligonucleotide comprises at least one block of at least 10 consecutive
phosphorothioate internucleoside linkages. In certain embodiments, the oligonucleotide
comprises at least one block of at least one 12 consecutive phosphorothioate internucleoside
linkages. In certain such embodiments, at least one such block is located at the 3’ end of the
oligonucleotide. In certain such embodiments, at least one such block is located within 3
nucleosides of the 3’ end of the oligonucleotide.

[0564] Oligonucleotides having any of the various sugar motifs described herein, may
have any linkage motif. For example, the oligonucleotides, including but not limited to those

described above, may have a linkage motif selected from non-limiting the table below:

5" most linkage Central region J’-region
PS Alternating PO/PS 6 PS
PS Alternating PO/PS 7 PS
PS Alternating PO/PS 8 PS
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(i) sSiRNA compounds

[0565] In certain embodiments, antisense compounds are double-stranded RNAI
compounds (siRNA). In such embodiments, one or both strands may comprise any modification
motif described above for ssRNA. In certain embodiments, ssSRNA compounds may be
unmodified RNA. In certain embodiments, siRNA compounds may comprise unmodified RNA
nucleosides, but modified internucleoside linkages.

[0566] Several embodiments relate to double-stranded compositions wherein each
strand comprises a motif defined by the location of one or more modified or unmodified
nucleosides. In certain embodiments, compositions are provided comprising a first and a second
oligomeric compound that are fully or at least partially hybridized to form a duplex region and
further comprising a region that is complementary to and hybridizes to a nucleic acid target. It is
suitable that such a composition comprise a first oligomeric compound that is an antisense strand
having full or partial complementarity to a nucleic acid target and a second oligomeric compound
that is a sense strand having one or more regions of complementarity to and forming at least one
duplex region with the first oligomeric compound.

[0567] The compositions of several embodiments modulate gene expression by
hybridizing to a nucleic acid target resulting in loss of its normal function. In some embodiments,
the target nucleic acid is an eRNA. In certain embodiment, the degradation of the targeted eRNA
is facilitated by an activated RISC complex that is formed with compositions of the invention.

[0568] Several embodiments are directed to double-stranded compositions wherein
one of the strands is useful in, for example, influencing the preferential loading of the opposite
strand into the RISC (or cleavage) complex. The compositions are useful for targeting selected
nucleic acid molecules and modulating the expression of one or more genes. In some
embodiments, the compositions of the present invention hybridize to a portion of a target RNA
resulting in loss of normal function of the target RNA.

[0569] Certain embodiments are drawn to double-stranded compositions wherein both
the strands comprises a hemimer motif, a fully modified motif, a positionally modified motif or an
alternating motif. Each strand of the compositions of the present invention can be modified to
fulfill a particular role in for example the siRNA pathway. Using a different motif in each strand or
the same motif with different chemical modifications in each strand permits targeting the antisense
strand for the RISC complex while inhibiting the incorporation of the sense strand. Within this

model, each strand can be independently modified such that it is enhanced for its particular role.
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The antisense strand can be modified at the 5-end to enhance its role in one region of the RISC
while the 3'-end can be modified differentially to enhance its role in a different region of the RISC.

[0570] The double-stranded oligonucleotide molecules can be a double-stranded
polynucleotide molecule comprising self-complementary sense and antisense regions, wherein
the antisense region comprises nucleotide sequence that is complementary to nucleotide
sequence in a target nucleic acid molecule or a portion thereof and the sense region having
nucleotide sequence corresponding to the target nucleic acid sequence or a portion thereof. The
double-stranded oligonucleotide molecules can be assembled from two separate oligonucleotides,
where one strand is the sense strand and the other is the antisense strand, wherein the antisense
and sense strands are self-complementary (i.e. each strand comprises nucleotide sequence that
is complementary to nucleotide sequence in the other strand; such as where the antisense strand
and sense strand form a duplex or double-stranded structure, for example wherein the double-
stranded region is about 15 to about 30, e.g., about 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27, 28, 29 or 30 base pairs; the antisense strand comprises nuclectide sequence that is
complementary to nucleotide sequence in a target nucleic acid molecule or a portion thereof and
the sense strand comprises nucleotide sequence corresponding to the target nucleic acid
sequence or a portion thereof (e.g., about 15 to about 25 or more nucleotides of the double-
stranded oligonucleotide molecule are complementary to the target nucleic acid or a portion
thereof). Alternatively, the double-stranded oligonucleotide is assembled from a single
oligonucleotide, where the self-complementary sense and antisense regions of the siRNA are
linked by means of a nucleic acid based or non-nucleic acid-based linker(s).

[0571] The double-stranded oligonucleotide can be a polynucleotide with a duplex,
asymmetric duplex, hairpin or asymmetric hairpin secondary structure, having self-complementary
sense and antisense regions, wherein the antisense region comprises nucleotide sequence that is
complementary to nucleotide sequence in a separate target nucleic acid molecule or a portion
thereof and the sense region having nucleotide sequence corresponding to the target nucleic acid
sequence or a portion thereof. The double-stranded oligonucleotide can be a circular single-
stranded polynucleotide having two or more loop structures and a stem comprising self-
complementary sense and antisense regions, wherein the antisense region comprises nucleotide
sequence that is complementary to nucleotide sequence in a target nucleic acid molecule or a
portion thereof and the sense region having nucleotide sequence corresponding to the target

nucleic acid sequence or a portion thereof, and wherein the circular polynucleotide can be
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processed either in vivo or in vitro to generate an active siRNA molecule capable of mediating
RNAI.

[0572] In certain embodiments, the double-stranded oligonucleotide comprises
separate sense and antisense sequences or regions, wherein the sense and antisense regions
are covalently linked by nucleotide or non-nucleotide linkers molecules as is known in the art, or
are alternately non-covalently linked by ionic interactions, hydrogen bonding, van der waals
interactions, hydrophobic interactions, and/or stacking interactions. In certain embodiments, the
double-stranded oligonucleotide comprises nucleotide sequence that is complementary to
nucleotide sequence of a target gene. In another embodiment, the double-stranded
oligonucleotide interacts with nucleotide sequence of a target gene in a manner that causes
inhibition of expression of the target gene.

[0573] As used herein, double-stranded oligonucleotides need not be limited to those
molecules containing only RNA, but further encompasses chemically modified nucleotides and
non-nucleotides. In certain embodiments, the short interfering nucleic acid molecules lack 2'-
hydroxy (2'-OH) containing nucleotides. In certain embodiments short interfering nucleic acids
optionally do not include any ribonucleotides (e.g., nucleotides having a 2'-OH group). Such
double-stranded oligonucleotides that do not require the presence of ribonucleotides within the
molecule to support RNAi can however have an attached linker or linkers or other attached or
associated groups, moieties, or chains containing one or more nucleotides with 2'-OH groups.
Optionally, double-stranded oligonucleotides can comprise ribonucleotides at about 5, 10, 20, 30,
40, or 50% of the nucleotide positions. As used herein, the term siRNA is meant to be equivalent
to other terms used to describe nucleic acid molecules that are capable of mediating sequence
specific RNAI, for example short interfering RNA (siRNA), double-stranded RNA (dsRNA), micro-
RNA (miRNA), short hairpin RNA (shRNA), short interfering oligonucleotide, short interfering
nucleic acid, short interfering modified oligonucleotide, chemically modified siRNA, post-
transcriptional gene silencing RNA (ptgsRNA), and others. In addition, as used herein, the term
RNAI is meant to be equivalent to other terms used to describe sequence specific RNA
interference, such as post transcriptional gene silencing, translational inhibition, or epigenetics.
For example, double-stranded oligonucleotides can be used to epigenetically silence genes at
both the post-transcriptional level and the pre-transcriptional level. In a non-limiting example,
epigenetic regulation of gene expression by siRNA molecules of the invention can result from
siRNA mediated modification of chromatin structure or methylation pattern to alter gene
expression (see, for example, Verdel et al., 2004, Science, 303, 672-676; Pal-Bhadra et al., 2004,
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Science, 303, 669-672; Allshire, 2002, Science, 297, 1818-1819; Volpe et al., 2002, Science, 297,
1833-1837; Jenuwein, 2002, Science, 297, 2215-2218; and Hall et al., 2002, Science, 297, 2232-
2237).

[0574] It is contemplated that compounds and compositions of several embodiments
provided herein can target eRNAs by a dsRNA-mediated gene silencing or RNAi mechanism,
including, e.g., "hairpin" or stem-loop double-stranded RNA effector molecules in which a single
RNA strand with self-complementary sequences is capable of assuming a double-stranded
conformation, or duplex dsRNA effector molecules comprising two separate strands of RNA. In
various embodiments, the dsRNA consists entirely of ribonucleotides or consists of a mixture of
ribonucleotides and deoxynucleotides, such as the RNA/DNA hybrids disclosed, for example, by
WO 00/63364, filed Apr. 19, 2000, or U.S. Ser. No. 60/130,377, filed Apr. 21, 1999. The dsRNA or
dsRNA effector molecule may be a single molecule with a region of self-complementarity such
that nucleotides in one segment of the molecule base pair with nucleotides in another segment of
the molecule. In various embodiments, a dsRNA that consists of a single molecule consists
entirely of ribonucleotides or includes a region of ribonucleotides that is complementary to a
region of deoxyribonucleotides. Alternatively, the dsRNA may include two different strands that
have a region of complementarity to each other.

[0575] In various embodiments, both strands consist entirely of ribonucleotides, one
strand consists entirely of ribonucleotides and one strand consists entirely of
deoxyribonucleotides, or one or both strands contain a mixture of ribonucleotides and
deoxyribonucleotides. In certain embodiments, the regions of complementarity are at least 70, 80,
90, 95, 98, or 100% complementary to each other and to a target nucleic acid sequence. In certain
embodiments, the region of the dsRNA that is present in a double-stranded conformation includes
atleast 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 50, 75,100, 200, 500, 1000, 2000 or 5000
nucleotides or includes all of the nucleotides in a cDNA or other target nucleic acid sequence
being represented in the dsRNA. In some embodiments, the dsRNA does not contain any single
stranded regions, such as single stranded ends, or the dsRNA is a hairpin. In other embodiments,
the dsRNA has one or more single stranded regions or overhangs. In certain embodiments,
RNA/DNA hybrids include a DNA strand or region that is an antisense strand or region (e.g, has at
least 70, 80, 90, 95, 98, or 100% complementarity to a target nucleic acid) and an RNA strand or
region that is a sense strand or region (e.g, has at least 70, 80, 90, 95, 98, or 100% identity to a

target nucleic acid), and vice versa.
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[0576] In various embodiments, the RNA/DNA hybrid is made in vitro using enzymatic
or chemical synthetic methods such as those described herein or those described in WO
00/63364, filed Apr. 19, 2000, or U.S. Ser. No. 60/130,377, filed Apr. 21, 1999. In other
embodiments, a DNA strand synthesized in vitro is complexed with an RNA strand made in vivo or
in vitro before, after, or concurrent with the transformation of the DNA strand into the cell. In yet
other embodiments, the dsRNA is a single circular nucleic acid containing a sense and an
antisense region, or the dsRNA includes a circular nucleic acid and either a second circular
nucleic acid or a linear nucleic acid (see, for example, WO 00/63364, filed Apr. 19, 2000, or U.S.
Ser. No. 60/130,377, filed Apr. 21, 1999.) Exemplary circular nucleic acids include lariat structures
in which the free 5' phosphoryl group of a nucleotide becomes linked to the 2' hydroxyl group of
another nucleotide in a loop back fashion.

[0577] In other embodiments, the dsRNA includes one or more modified nucleotides in
which the 2' position in the sugar contains a halogen (such as fluorine group) or contains an
alkoxy group (such as a methoxy group) which increases the half-life of the dsRNA in vitro orin
vivo compared to the corresponding dsRNA in which the corresponding 2' position contains a
hydrogen or an hydroxyl group. In yet other embodiments, the dsRNA includes one or more
linkages between adjacent nucleotides other than a naturally-occurring phosphodiester linkage.
Examples of such linkages include phosphoramide, phosphorothioate, and phosphorodithioate
linkages. The dsRNAs may also be chemically modified nucleic acid molecules as Taught in U.S.
Pat. No. 6,673,661. In other embodiments, the dsRNA contains one or two capped strands, as
disclosed, for example, by WO 00/63364, filed Apr. 19, 2000, or U.S. Ser. No. 60/130,377, filed
Apr. 21, 1999.

[0578] In other embodiments, the dsRNA can be any of the at least partially dsRNA
molecules disclosed in WO 00/63364, as well as any of the dsRNA molecules described in U.S.
Provisional Application 60/399,998; and U.S. Provisional Application 60/419,532, and
PCT/US2003/033466, the teaching of which is hereby incorporated by reference. Any of the
dsRNAs may be expressed in vitro or in vivo using the methods described herein or standard
methods, such as those described in WO 00/63364.

Occupancy

[0579] In certain embodiments, antisense compounds are not expected to result in
cleavage or the target nucleic acid via RNase H or to result in cleavage or sequestration through

the RISC pathway. In certain such embodiments, antisense activity may result from occupancy,
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wherein the presence of the hybridized antisense compound disrupts the activity of the target
nucleic acid. In certain such embodiments, the antisense compound may be uniformly modified or
may comprise a mix of modifications and/or modified and unmodified nucleosides.

[0580] In certain embodiments, antisense oligonucleotides do not activate RNAse H.

In several aspects, antisense oligonucleotides that do not activate RNAse H are complementary
to a nucleic acid sequence encoding Tau and disrupts the splicing of the nucleic acid encoding
Tau to reduce the 4R:3R Tau ratio.

[0581] The antisense oligonucleotide of several embodiments may disrupt the splicing
of the nucleic acid encoding Tau to reduce the 4R:3R Tau ratio. The splicing process is a series of
reactions, mediated by splicing factors, which is carried out on RNA after transcription but before
translation, in which the intron(s) are removed, and the exons joined together sequentially so that
the protein may be translated. Each intron is defined by a 5' splice site, a 3' splice site, and a
branch point situated there between. An antisense oligonucleotide may block these splice
elements when the oligonucleotide either fully or partially overlaps the element, or binds to the
pre-mRNA at a position sufficiently close to the element to disrupt the binding and function of the
splicing factors which would ordinarily mediate the particular splicing reaction which occurs at that
element. The antisense oligonucleotide may block a variety of different splice elements to carry
out certain embodiments. For instance, the antisense oligonucleotide may block a mutated
element, a cryptic element, or a native element; it may block a 5' splice site, a 3" splice site, or a
branch point.

[0582] Methods of making antisense oligonucleotides which do not activate RNase H
are known in the art. See, e.g., U.S. Pat. No. 5,149,797 incorporated herein by reference. Such
antisense oligonucleotides may contain one or more structural modification which sterically
hinders or prevents binding of RNase H to a duplex molecule comprising the oligonucleotide, but
does not substantially hinder or disrupt duplex formation. Antisense oligonucleotides that do not
activate RNAse H may include oligonucleotides wherein at least one, two or more of the
internucleotide bridging phosphate residues are modified phosphates, such as methyl
phosphonates, methyl phosphonothioates, phosphoromorpholidates, phosphoropiperazidates
and phosphoramidates. For instance, every other one of the internucleotide bridging phosphate
residues may be a modified phosphate, contain a 2' loweralkyl moiety (e.g., C1-C4, linear or
branched, saturated or unsaturated alkyl, such as methyl, ethyl, ethenyl, propyl, 1-propenyl, 2-
propenyl, and isopropyl) or a combination thereof. In preferred embodiments, the antisense

oligonucleotide of the invention that does not activate RNAse H, and disrupts the splicing of the
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nucleic acid encoding Tau to reduce the 4R:3R Tau ratio is a 2'-O-(2-methoxyethyl) (MOE)-
modified antisense oligonucleotide.

[05683] Other methods of modifying an oligonucleotide to hinder binding of RNAse H
may be found in P. Furdon et al., Nucleic Acids Res. 17, 9193-9204 (1989); S. Agrawal et al.,
Proc. Natl. Acad. Sci. USA 87, 1401-1405 (1990); C. Baker et al., Nucleic Acids Res. 18, 3537-
3543 (1990); B. Sproat et al., Nucleic Acids Res. 17, 3373-3386 (1989); R. Walder and J.

Walder, Proc. Natl. Acad. Sci. USA 85,5011-5015 (1988) the disclosures of all of which are

incorporated herein, in their entirety, by reference.

Compositions and Methods for Formulating Pharmaceutical Compositions

[0584] Antisense oligonucleotides may be admixed with pharmaceutically acceptable
active or inert substances for the preparation of pharmaceutical compositions or formulations.
Compositions and methods for the formulation of pharmaceutical compositions are dependent
upon a number of criteria, including, but not limited to, route of administration, extent of disease,
or dose to be administered.

[0585] An antisense compound targeted to a Tau nucleic acid can be utilized in
pharmaceutical compositions by combining the antisense compound with a suitable
pharmaceutically acceptable diluent or carrier. A pharmaceutically acceptable diluent includes
phosphate-buffered saline (PBS). PBS is a diluent suitable for use in compositions to be delivered
parenterally. Accordingly, in one embodiment, employed in the methods described herein is a
pharmaceutical composition comprising an antisense compound targeted to a Tau nucleic acid
and a pharmaceutically acceptable diluent. In certain embodiments, the pharmaceutically
acceptable diluent is PBS. In certain embodiments, the antisense compound is an antisense
oligonucleotide.

[0586] Pharmaceutical compositions comprising antisense compounds encompass
any pharmaceutically acceptable salts, esters, or salts of such esters, or any other oligonucleotide
which, upon administration to an animal, including a human, is capable of providing (directly or
indirectly) the biologically active metabolite or residue thereof. Accordingly, for example, the
disclosure is also drawn to pharmaceutically acceptable salts of antisense compounds, prodrugs,
pharmaceutically acceptable salts of such prodrugs, and other bioequivalents. Suitable
pharmaceutically acceptable salts include, but are not limited to, sodium and potassium salts. A

prodrug can include the incorporation of additional nucleosides at one or both ends of an
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antisense compound which are cleaved by endogenous nucleases within the body, to form the
active antisense compound.

[0587] In certain embodiments, an antisense oligonucleotide can include a
physiologically and pharmaceutically acceptable salts thereof: i.e., salts that retain the desired
biological activity of the parent compound and do not impart undesired toxicological effects
thereto. Examples of such salts are (a) salts formed with cations such as sodium, potassium,
NH4+, magnesium, calcium, polyamines such as spermine and spermidine, etc.; (b) acid addition
salts formed with inorganic acids, for example hydrochloric acid, hydrobromic acid, sulfuric acid,
phosphoric acid, nitric acid and the like; (c) salts formed with organic acids such as, for example,
acetic acid, oxalic acid, tartaric acid, succinic acid, maleic acid, fumaric acid, gluconic acid, citric
acid, malic acid, ascorbic acid, benzoic acid, tannic acid, palmitic acid, alginic acid, polyglutamic
acid, naphthalenesulfonic acid, methanesulfonic acid, p-toluenesulfonic acid,
naphthalenedisulfonic acid, polygalacturonic acid, and the like; and (d) salts formed from

elemental anions such as chlorine, bromine, and iodine.

Administration

[0588] Antisense oligonucleotides of certain embodiments may be administered to a
subject by several different means. For instance, oligonucleotides may generally be administered
parenterally, intraperitoneally, intravascularly, or intrapulmonarily in dosage unit formulations
containing conventional nontoxic pharmaceutically acceptable carriers, adjuvants, and vehicles
as desired. In a preferred embodiment, the oligonucleotide may be administered parenterally.

[0589] The term parenteral as used herein includes subcutaneous, intravenous,
intramuscular, intrathecal, or intrasternal injection, or infusion techniques. Formulation of
pharmaceutical compositions is discussed in, for example, Hoover, John E., Remington's
Pharmaceutical Sciences, Mack Publishing Co., Easton,

[0590] Pa. (1975), and Liberman, H. A. and Lachman, L., Eds., Pharmaceutical
Dosage Forms, Marcel Decker, New York, NY. (1980).

[0591] Injectable preparations, for example, sterile injectable aqueous or oleaginous
suspensions, may be formulated according to the known art using suitable dispersing or wetting
agents and suspending agents. The sterile injectable preparation may also be a sterile injectable
solution or suspension in a nontoxic parenterally acceptable diluent or solvent. Among the
acceptable vehicles and solvents that may be employed are water, Ringer's solution, and

isotonic sodium chloride solution. In addition, sterile, fixed oils are conventionally employed as a
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solvent or suspending medium. For this purpose, any bland fixed oil may be employed, including
synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid are useful in the
preparation of injectables. Dimethyl acetamide, surfactants including ionic and non-ionic
detergents, and polyethylene glycols can be used. Mixtures of solvents and wetting agents such
as those discussed above are also useful.

[0592] Delivery methods are preferably those that are effective to circumvent the
blood-brain barrier and are effective to deliver agents to the central nervous system. For
example, delivery methods may include the use of nanoparticles. The particles may be of any
suitable structure, such as unilamellar or plurilamellar, so long as the antisense oligonucleotide is
contained therein.

[0593] Positively charged lipids such as N-[1-(2,3-dioleoyloxi)propyl)-N, N,N-
trimethylamoniummethylsulfate, or "DOTAP," are particularly preferred for such particles and
vesicles. The preparation of such lipid particles is well known in the art. See, e.q., U.S. Pat. Nos.
4,880,635 to Janoff et al.; 4,906,477 to Kurono et al.: 4,911,928 to Wallach; 4,917,951 to
Wallach; 4,920,016 to Allen et al.: 4,921,757 to Wheatley et al.; etc.

[0594] In one embodiment, the compounds provided herein may be administered in a
bolus directly into the central nervous system. The compounds provided herein may be
administered to the subject in a bolus once, or multiple times. In some preferred embodiments,
the compounds provided herein may be administered once. In other preferred embodiments, the
compounds provided herein may be administered multiple times. When administered multiple
times, the compounds provided herein may be administered at regular intervals or at intervals
that may vary during the treatment of a subject. In some embodiments, the compounds provided
herein may be administered multiple times at intervals that may vary during the treatment of a
subject. In some embodiments, the compounds provided herein may be administered multiple
times at regular intervals.

[0595] In another preferred embodiment, the compounds provided herein may be
administered by continuous infusion into the central nervous system. Non-limiting examples of
methods that may be used to deliver the compounds provided herein into the central nervous
system by continuous infusion may include pumps, wafers, gels, foams and fibrin clots. In a
preferred embodiment, the compounds provided herein may be delivered into the central nervous
system by continuous infusion using an osmotic pump. An osmotic mini pump contains a high-
osmolality chamber that surrounds a flexible, yet impermeable, reservoir filled with the targeted

delivery composition-containing vehicle. Subsequent to the subcutaneous implantation of this
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minipump, extracellular fluid enters through an outer semi-permeable membrane into the high-
osmolality chamber, thereby compressing the reservoir to release the targeted delivery
composition at a controlled, pre-determined rate. The targeted delivery composition, released
from the pump, may be directed via a catheter to a stereotaxically placed cannula for infusion into
the cerebroventricular space. In certain embodiments, the compounds provided herein may be
delivered into the central nervous system by continuous infusion using a pump as described in
the Examples.

[0596] In another preferred embodiment, the compounds provided herein may be
delivered into the central nervous system by intrathecal administration. A catheter may be placed
in the intrathecal lumbar space of the animal. The proximal end of the catheter may be attached
to a dosing pedestal that may extend through the skin. In further embodiments, the compounds
provided herein may be administered as a bolus injection. In other embodiments, the compounds

provided herein may be administered as a continuous infusion.

Conjugated Antisense compounds

[0597] Antisense compounds may be covalently linked to one or more moieties or
conjugates which enhance the activity, cellular distribution or cellular uptake of the resulting
antisense oligonucleotides. Typical conjugate groups include cholesterol moieties and lipid
moieties. Additional conjugate groups include carbohydrates, phospholipids, biotin, phenazine,
folate, phenanthridine, anthraquinone, acridine, fluoresceins, rhodamines, coumarins, and dyes.

[0598] Antisense compounds can also be modified to have one or more stabilizing
groups that are generally attached to one or both termini of antisense compounds to enhance
properties such as, for example, nuclease stability. Included in stabilizing groups are cap
structures. These terminal modifications protect the antisense compound having terminal nucleic
acid from exonuclease degradation, and can help in delivery and/or localization within a cell. The
cap can be present at the 5'-terminus (5'-cap), or at the 3'-terminus (3'-cap), or can be present on
both termini. Cap structures are well known in the art and include, for example, inverted deoxy
abasic caps. Further 3' and 5'-stabilizing groups that can be used to cap one or both ends of an
antisense compound to impart nuclease stability include those disclosed in WO 03/004602
published on January 16, 2003.
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Cell culture and antisense compounds treatment
[0599] The effects of antisense compounds on the level, activity or expression of Tau
nucleic acids can be tested in vitro in a variety of cell types. Cell types used for such analyses are
available from commerical vendors (e.g. American Type Culture Collection, Manassus, VA; Zen-
Bio, Inc., Research Triangle Park, NC; Clonetics Corporation, Walkersville, MD) and are cultured
according to the vendor’s instructions using commercially available reagents (e.g. Invitrogen Life
Technologies, Carlsbad, CA). lllustrative cell types include, but are not limited to, SH-SY5Y and
A172.

In vitro testing of antisense oligonucleotides

[0600] Described herein are methods for treatment of cells with antisense
oligonucleotides, which can be modified appropriately for treatment with other antisense
compounds.

[0601] Cells may be treated with antisense ocligonucleotides when the cells reach
approximately 60-80% confluency in culture.

[0602] One reagent commonly used to introduce antisense oligonucleotides into
cultured cells includes the cationic lipid transfection reagent LIPOFECTIN (Invitrogen, Carlsbad,
CA). Antisense oligonucleotides may be mixed with LIPOFECTIN in OPTI-MEM 1 (Invitrogen,
Carlsbad, CA) to achieve the desired final concentration of antisense oligonucleotide and a
LIPOFECTIN concentration that may range from 2 to 12 ug/mL per 100 nM antisense
oligonucleotide.

[0603] Another reagent used to introduce antisense oligonucleotides into cultured cells
includes LIPOFECTAMINE (Invitrogen, Carlsbad, CA). Antisense oligonucleotide is mixed with
LIPOFECTAMINE in OPTI-MEM 1 reduced serum medium (Invitrogen, Carlsbad, CA) to achieve
the desired concentration of antisense oligonucleotide and a LIPOFECTAMINE concentration that
may range from 2 to 12 ug/mL per 100 nM antisense oligonucleotide.

[0604] Another technique used to introduce antisense oligonucleotides into cultured
cells includes electroporation.

[0605] Cells are treated with antisense oligonucleotides by routine methods. Cells
may be harvested 16-24 hours after antisense oligonucleotide treatment, at which time RNA or
protein levels of target nucleic acids are measured by methods known in the art and described
herein. In general, when treatments are performed in multiple replicates, the data are presented

as the average of the replicate treatments.
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[0606] The concentration of antisense oligonuclectide used varies from cell line to cell
line. Methods to determine the optimal antisense oligonucleotide concentration for a particular cell
line are well known in the art. Antisense oligonucleotides are typically used at concentrations
ranging from 1 nM to 300 nM when transfected with LIPOFECTAMINE. Antisense
oligonucleotides are used at higher concentrations ranging from 625 to 20,000 nM when

transfected using electroporation.

RNA Isolation

[0607] RNA analysis can be performed on total cellular RNA or poly(A}+ mRNA.
Methods of RNA isolation are well known in the art. RNA is prepared using methods well known
in the art, for example, using the TRIZOL Reagent (Invitrogen, Carlsbad, CA) according to the

manufacturer's recommended protocols.

Analysis of inhibition of target levels or expression

[0608] Inhibition of levels or expression of a Tau nucleic acid can be assayed in a
variety of ways known in the art. For example, target nucleic acid levels can be quantitated by,
e.g., Northern blot analysis, competitive polymerase chain reaction (PCR), or quantitaive real-time
PCR. RNA analysis can be performed on total cellular RNA or poly(A)* mRNA. Methods of RNA
isolation are well known in the art. Northern blot analysis is also routine in the art. Quantitative
real-time PCR can be conveniently accomplished using the commercially available ABI PRISM
7600, 7700, or 7900 Sequence Detection System, available from PE-Applied Biosystems, Foster

City, CA and used according to manufacturer’s instructions.

Quantitative Real-Time PCR Analysis of Target RNA Levels

[0609] Quantitation of target RNA levels may be accomplished by quantitative real-
time PCR using the ABI PRISM 7600, 7700, or 7900 Sequence Detection System (PE-Applied
Biosystems, Foster City, CA) according to manufacturer’s instructions. Methods of quantitative
real-time PCR are well known in the art.

[0610] Prior to real-time PCR, the isolated RNA is subjected to a reverse transcriptase
(RT) reaction, which produces complementary DNA (cDNA) that is then used as the substrate for
the real-time PCR amplification. The RT and real-time PCR reactions are performed sequentially

in the same sample well. RT and real-time PCR reagents may be obtained from Invitrogen
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(Carlsbad, CA). RT real-time-PCR reactions are carried out by methods well known to those
skilled in the art.

[0611] Gene (or RNA) target quantities obtained by real time PCR are normalized
using either the expression level of a gene whose expression is constant, such as cyclophilin A, or
by quantifying total RNA using RIBOGREEN (Invitrogen, Inc. Carlsbad, CA). Cyclophilin A
expression is quantified by real time PCR, by being run simultaneously with the target,
multiplexing, or separately. Total RNA is quantified using RIBOGREEN RNA quantification
reagent (Invitrogen, Inc. Eugene, OR). Methods of RNA quantification by RIBOGREEN are
Taught in Jones, L.J., et al, (Analytical Biochemistry, 1998, 265, 368-374). A CYTOFLUOR 4000
instrument (PE Applied Biosystems) is used to measure RIBOGREEN fluorescence.

[0612] Probes and primers are designed to hybridize to a Tau nucleic acid. Methods
for designing real-time PCR probes and primers are well known in the art, and may include the
use of software such as PRIMER EXPRESS Software (Applied Biosystems, Foster City, CA).

Quantitative Real-Time PCR Analysis of Target DNA Levels

[0613] Quantitation of target DNA levels may be accomplished by quantitative real-
time PCR using the ABI PRISM 7600, 7700, or 7900 Sequence Detection System (PE-Applied
Biosystems, Foster City, CA) according to manufacturer’s instructions. Methods of quantitative
real-time PCR are well known in the art.

[0614] Gene (or DNA) target quantities obtained by real time PCR are normalized
using either the expression level of a gene whose expression is constant, such as cyclophilin A, or
by quantifying total DNA using RIBOGREEN (Invitrogen, Inc. Carlsbad, CA). Cyclophilin A
expression is quantified by real time PCR, by being run simultaneously with the target,
multiplexing, or separately. Total DNA is quantified using RIBOGREEN RNA quantification
reagent (Invitrogen, Inc. Eugene, OR). Methods of DNA guantification by RIBOGREEN are
Taught in Jones, L.J., et al, (Analytical Biochemistry, 1998, 265, 368-374). A CYTOFLUOR 4000
instrument (PE Applied Biosystems) is used to measure RIBOGREEN fluorescence.

[0615] Probes and primers are designed to hybridize to a Tau nucleic acid. Methods
for designing real-time PCR probes and primers are well known in the art, and may include the
use of software such as PRIMER EXPRESS Software (Applied Biosystems, Foster City, CA).
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Analysis of Protein Levels
[0616] Antisense inhibition of Tau nucleic acids can be assessed by measuring Tau
protein levels. Protein levels of Tau can be evaluated or quantitated in a variety of ways well
known in the art, such as immunoprecipitation, Western blot analysis (immunoblotting), enzyme-
linked immunosorbent assay (ELISA), quantitative protein assays, protein activity assays (for
example, caspase activity assays), immunohistochemistry, immunocytochemistry or fluorescence-
activated cell sorting (FACS). Antibodies directed to a target can be identified and obtained from
a variety of sources, or can be prepared via conventional monoclonal or polyclonal antibody

generation methods well known in the art.

In vivo testing of antisense compounds

[0617] Antisense compounds, for example, antisense oligonucleotides, are tested in
animals to assess their ability to inhibit expression of Tau and produce phenotypic changes.
Testing may be performed in non-transgenic animals, or in experimental disease models. For
administration to animals, antisense oligonucleotides are formulated in a pharmaceutically
acceptable diluent, such as phosphate-buffered saline. Administration includes parenteral routes
of administration, such as intraperitoneal, intravenous, subcutaneous, intrathecal, and
intracerebroventricular. Calculation of antisense oligonucleotide dosage and dosing frequency is
within the abilities of those skilled in the art, and depends upon factors such as route of
administration and animal body weight. Following a period of treatment with antisense
oligonucleotides, RNA is isolated from brain tissue and changes in Tau nucleic acid expression
are measured. Changes in Tau DNA levels are also measured. Changes in Tau protein levels

are also measured. Changes in Tau splicing are also measured.

Tau splicing

[0618] Certain embodiments provided herein relate to differential splicing in tau.
Accordingly, several embodiments provide methods of treating a tau associated disease by
lowering tau or altering the splicing of a nucleic acid encoding tau. Tau is a protein found in
multiple tissues, but is particularly abundant in axons of neurons. The primary function of tau is
to bind to and stabilize microtubules, which are important structural components of the
cytoskeleton involved in mitosis, cytokinesis and vesicular transport. In humans, there are six

isoforms of tau that are generated by alternative splicing of exons 2, 3, and 10. Splicing of exons
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2 and 3 at the N-terminus of the protein leads to inclusion of zero, one or two 29 amino acid,
acidic domains and is termed ON, 1 N, or 2N tau respectively. Inclusion of exon 10 at the C-
terminus leads to inclusion of the microtubule binding domain encoded by exon 10. Since there
are 3 mictrotubule binding domains elsewhere in tau, this tau isoform (with exon 10 included) is
termed 4R tau, where R refers to the number of repeats of microtubule binding domains. Tau
without exon 10 is termed 3R tau. In healthy subjects, the ratio of 3R:4R tau is developmentally
regulated, with fetal tissues expressing exclusively 3R tau and adult human tissues expressing
approximately equal levels of 3R/4R tau. Deviations from the normal ratio of 3R:4R tau are
characteristic of neurodegenerative syndromes such as FTD tauopathies. In essence, the
method decreases the 4R:3R tau ratio in the central nervous system of the subject.

[0619] The 4R:3R tau ratio in the central nervous system of the subject may be
normal, low or high. As used herein, a "normal 4R:3R tau ratio" in the central nervous system
signifies a 4R:3R tau ratio in the central nervous system that is substantially the same as the
4R:3R tau ratio in the central nervous system of a subject from the same species and of
approximately the same age not suffering from a neurodegenerative disease. In some
embodiments, the method decreases the normal 4R:3R tau ratio in the central nervous system
of a subject. In other embodiments, the method decreases a low 4R:3R tau ratio in the central

nervous system of a subject.
[0620] In certain embodiments, the method decreases a high 4R:3R tau ratio in the

central nervous system of a subject. In certain embodiments, the method decreases a high
4R:3R tau ratio caused by a defect in splicing of the nucleic acid encoding tau in the subject.
Defects in splicing of the nucleic acid encoding tau in the subject may be caused, for instance,
by genetic mutations altering the splicing of the nucleic acid encoding tau and leading to a high
4R:3R tau ratio. A mutation may be either a substitution mutation or a deletion mutation which
creates a new, aberrant, splice element. Non-limiting examples of genetic mutations that may
alter the splicing of the nucleic acid encoding tau and lead to a high 4R:3R tau ratio may include
N279K, P301S, L/280, L284L, N296H, N296N, LI296N, P301 S, G303V, E10+11, E1 0+12, E1
0+13, E+1 0+14 and E10+16, and E10+19. Certain embodiments relate to a method of
decreasing the 4R:3R tau ratio in the central nervous system of a subject by lowering expression
of tau or altering the splicing of a nucleic acid encoding tau administering an antisense

compound to the subject.
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Certain Indications

[0621] In certain embodiments, provided herein are methods of treating an individual
comprising administering one or more pharmaceutical compositions described herein. In certain
embodiments, the individual has a neurodegenerative disease. In certain embodiments, the
individual is at risk for developing a neurodegenerative disease, including, but not limited to,
Alzheimer’s Disease, Fronto-temporal Dementia (FTD), FTDP-17, Progressive Supranuclear
Palsy (PSP), Chronic Traumatic Encephalopathy (CTE), Corticobasal Ganglionic Degeneration
(CBD), Epilepsy, and Dravet's Syndrome. In certain embodiments, the individual has been
identified as having a Tau associated disease. In certain embodiments, provided herein are
methods for prophylactically reducing Tau expression in an individual. In certain embodiments,
provided herein are methods for prophylactically modulating Tau splicing in an individual. Certain
embodiments include treating an individual in need thereof by administering to an individual a
therapeutically effective amount of an antisense compound targeted to a Tau nucleic acid.

[0622] In certain embodiments, administration of a therapeutically effective amount of
an antisense compound targeted to a Tau nucleic acid is accompanied by monitoring of Tau levels
and Tau isoform in an individual, to determine an individual’s response to administration of the
antisense compound. An individual's response to administration of the antisense compound may
be used by a physician to determine the amount and duration of therapeutic intervention.

[0623] In certain embodiments, administration of an antisense compound targeted to a
Tau nucleic acid results in reduction of Tau expression by at least 15, 20, 25, 30, 35, 40, 45, 50,
55, 60, 65, 70, 75, 80, 85, 90, 95 or 99%, or a range defined by any two of these values. In
certain embodiments, administration of an antisense compound targeted to a Tau nucleic acid
results in reduction of the 4R isoform of Tau expression by at least 15, 20, 25, 30, 35, 40, 45, 50,
55, 60, 65, 70, 75, 80, 85, 90, 95 or 99%, or a range defined by any two of these values. In
certain embodiments, administration of an antisense compound targeted to a Tau nucleic acid
results in reduced memory loss, reduced anxiety, improved motor function in an animal, and/or
reduced incidence or severity of seizures. In certain embodiments, administration of a Tau
antisense results in reduced memory loss, reduced anxiety, improved motor function; and/or
reduced incidence or severity of seizures by at least 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70,
75, 80, 85, 90, 95 or 99%, or a range defined by any two of these values.

[0624] In certain embodiments, pharmaceutical compositions comprising an antisense
compound targeted to Tau are used for the preparation of a medicament for treating a patient

suffering or susceptible to a neurodegenerative disease including Alzheimer’s Disease, Fronto-
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temporal Dementia (FTD), FTDP-17, Progressive Supranuclear Palsy (PSP), Chronic Traumatic
Encephalopathy (CTE), Corticobasal Ganglionic Degeneration (CBD), Epilepsy, and Dravet's

Syndrome.

Certain Splicing Compounds

[0625] In certain embodiments, splicing compounds are useful for treating
neurodegenerative syndromes. In certain embodiments, such splicing compounds promote the
exclusion of exon 10, resulting in shifting tau isoform from 4R Tau (which is associated with
neurodegenerative syndrome) to 3R Tau. In certain embodiments, such splicing compounds are
antisense oligonucleotides wherein each nucleoside comprises a high affinity modification. In
certain embodiments, the splicing compound is complementary to a human Tau genetic
sequence. In certain embodiments, the splicing compound is complementary to SEQ ID NO: 1
(GENBANK Accession No. NT_010783.14 truncated from nucleotides 2624000 to 2761000).

[0626] Certain splicing compounds for use in the claimed methods are described
hereinbelow in the examples and include ISIS 415883, ISIS 415885, ISIS 415887, ISIS 549595,
ISIS 549617, ISIS 549619, and ISIS 549620.

[0627] ISIS 415883 is 20 nucleobases in length having the sequence (5’ to 3’)
TCTTATTAATTATCTGCACC (SEQ ID NO: 12) and each nucleoside comprises a 2’-MOE
modification. Each internucleoside linkage is a phosphorothioate linkage and all cytosine residues
are 5-methylcytosines.

[0628] ISIS 415885 is 20 nucleobases in length having the sequence (5’ to 3’)
CCAGCTTCTTATTAATTATC (SEQ ID NO: 13) and each nucleoside comprises a 2’-MOE
modification. Each internucleoside linkage is a phosphorothioate linkage and all cytosine residues
are 5-methylcytosines.

[0629] ISIS 415887 is 20 nucleobases in length having the sequence (5’ to 3°)
TAAGATCCAGCTTCTTATTA (SEQ ID NO: 14) and each nucleoside comprises a 2’-MOE
modification. Each internucleoside linkage is a phosphorothioate linkage and all cytosine residues
are 5-methylcytosines.

[0630] ISIS 549595 is 18 nucleobases in length having the sequence (5’ to 3’)
GGACGTGTGAAGGTACTC (SEQ ID NO: 15) and each nucleoside comprises a 2'-MOE
modification. Each internucleoside linkage is a phosphorothioate linkage and all cytosine residues

are 5-methylcytosines.
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[0631] ISIS 549617 is 18 nucleobases in length having the sequence (5’ to 3’)
GCCCAAGAAGGATTTATT (SEQ ID NO: 16) and each nucleoside comprises a 2-MOE
modification. Each internucleoside linkage is a phosphorothioate linkage and all cytosine residues
are 5-methylcytosines.

[0632] ISIS 549619 is 18 nucleobases in length having the sequence (5’ to 3°)
TCCTGAGAGCCCAAGAAG (SEQ ID NO: 17) and each nucleoside comprises a 2'-MOE
modification. Each internucleoside linkage is a phosphorothioate linkage and all cytosine residues
are 5-methylcytosines.

[0633] ISIS 549620 is 18 nucleobases in length having the sequence (5’ to 3')
CAGATCCTGAGAGCCCAA (SEQ ID NO: 18) and each nucleoside comprises a 2'-MOE
modification. Each internucleoside linkage is a phosphorothioate linkage and all cytosine residues

are 5-methylcytosines.

Certain Comparator Compounds

[0634] In certain embodiments, splicing compounds described herein are compared to
certain comparator compounds. In certain embodiments, the splicing compounds described
herein perform better than comparator compounds in terms of in vitro or in vivo efficacy, potency,
or tolerability. In certain embodiments, the comparator compound is complementary to a human
Tau genetic sequence. In certain embodiments, the splicing compound is complementary to SEQ
ID NO: 1 (GENBANK Accession No. NT_010783.14 truncated from nucleotides 2624000 to
2761000).

[0635] Certain comparator compounds are described hereinbelow in the examples and
include ISIS 617782 and ISIS 617781.

[0636] ISIS 617782 is 21 nucleosides in length having the sequence (5’ to 3°)
TGAAGGTACTCACACTGCCGC (SEQ ID NO: 19) and each nucleoside comprises a 2'-OCHs;
modification. Each internucleoside linkage is a phosphorothioate linkage and all cytosine residues
are 5-methylcytosines.

[0637] ISIS 617781 is 18 nucleosides in length having the sequence (5’ to 3°)
TATCTGCACCTTTGGTAG (SEQ ID NO: 20) and each nucleoside comprises a 2’-OCHjs
modification. Each internucleoside linkage is a phosphorothioate linkage and all cytosine residues
are 5-methylcytosines.

[0638] As described hereinbelow, ISIS 415883 achieved an IC50 of 0.65nMina 6

point dose response curve (0, 0.1, 0.3, 1, 3, 10, or 30 nM} in cultured A172 cells transfected using

92



PATENT
Atty. Docket No. 047563-453995
Via EFS Web
Lipofectamine2000®, whereas ISIS 617781 achieved an IC50 of 20.25 nM. Human Tau primer
probe set 10_11 was used. Thus, I1SIS 415883 is more potent than the comparator compound
ISIS 617781. See Example 8 hereinbelow.

[0639] As described hereinbelow, ISIS 549595, ISIS 549617, ISIS 549619, and ISIS
549620 achieved 20%, 31.8%, 41.7%, and 35.6% (respectively) Tau exon 10 mRNA expression
relative to untreated control levels in cultured A172 cells transfected using Lipofectamine2000®
with 5 nM oligonucleotide using human Tau primer probe set 10_11. ISIS 617781 achieved 65%
Tau exon 10 mRNA expression relative to untreated control levels in cultured A172 cells
transfected using Lipofectamine2000® with 10nM oligonucleotide using human Tau primer probe
set 10_11. Therefore, ISIS 549595, ISIS 549617, ISIS 549619, and ISIS 549620 are more
efficacious than comparator compound ISIS 617781 even when ISIS 617781 is administered at 2x
the dose of ISIS 549595, ISIS 549617, ISIS 549619, and ISIS 549620. See Examples 8 and 9
hereinbelow.

[0640] As described hereinbelow, ISIS 549595, ISIS 549619, ISIS 549620 achieved
26%, 42%, and 35% (respectively) Tau exon 10 mRNA expression relative to untreated control
levels in cultured A172 cells transfected using Lipofectamine2000® with 5 nM
oligonucleotide using human Tau primer probe set 9 10 R5. ISIS 617782 achieved 55%
Tau exon 10 mRNA expression relative to untreated control levels in cultured A172 cells
transfected using Lipofectamine2000® with 3nM and 34% Tau exon 10 mRNA expression
relative to untreated control levels in cultured A172 cells transfected using
Lipofectamine2000® with 10nM oligonucleotide using human Tau primer probe set 9 10

R5. See Examples 8 and 10 hereinbelow.

EXAMPLE

Non-limiting disclosure and incorporation by reference

[0641] While certain compounds, compositions and methods described herein have
been described with specificity in accordance with certain embodiments, the following examples
serve only to illustrate the compounds described herein and are not intended to limit the same.
Each of the references recited in the present application is incorporated herein by reference in its

entirety.
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EXAMPLE SET 1

[0642] The following examples illustrate various iterations of the invention.

Introduction to Examples 1-7

[0643] Accumulation of proteinaceous aggregates is one of the defining hallmarks of
neurodegenerative diseases. How these proteins cause disease and how they are subsequently
cleared has remained an enigma. Tau, a microtubule binding protein, is one such aggregated
protein found in multiple neurodegenerative syndromes including Frontotemporal dementia
(FTD), Alzheimer's disease (AD), Progressive Supranuclear Palsy, and Corticobasalganglionic
Degeneration. Understanding tau mediated neurodegeneration may lead to important therapeutic
strategies for these disorders. Studies in the examples below focus on how to prevent the
behavioral effects and pathological abnormalities in mouse models of dementia by decreasing
tau levels and by changing the ratio of two different tau isoforms, 3R and 4R tau.

[0644] The primary function of tau is to bind to and stabilize microtubules, which are
important structural components of the cytoskeleton involved in mitosis, cytokinesis and vesicular
transport. Tau is found in multiple tissues, but is particularly abundant in axons of neurons. In
humans, there are six isoforms of tau that are generated by alternative splicing of exons 2, 3, and
10. Splicing of exons 2 and 3 at the N-terminus of the protein leads to inclusion of zero, one or two
29 amino acid, acidic domains and is termed ON, 1N, or 2N tau respectively. The influence of
these domains on tau function is not clear. Inclusion of exon 10 at the C-terminus leads to
inclusion of the microtubule binding domain encoded by exon 10. Since there are 3 mictrotubule
binding domains elsewhere in tau, this tau isoform (with exon 10 included) is termed 4R tau,
where R refers to the number of repeats of microtubule binding domains. (Figure 1). Tau without
exon 10 is termed 3R tau. Since more microtubule binding domains (4R compared with 3R)
probably increases the binding to microtubules, 4R tau presumably changes the microtubule
binding characteristics. The ratio of 3R/4R tau is developmentally regulated, with fetal tissues
expressing almost exclusively 3R tau and adult human tissues expressing approximately equal
levels of 3R/4R tau. Deviations from the normal ratio of 3R/4R tau are characteristic of
neurodegenerative FTD tauopathies. It is not known how changing the 3R/4R tau ratio at a later
stage in the adult animal will affect tau pathogenesis.

[0645] Serine-threonine directed phosphorylation regulates the microtubule binding
ability of tau. Phosphorylation promotes detachment of tau from microtubules. Other post

translational modifications of tau have been described; however the significance of these is
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unclear. Phosphorylation of tau is also developmentally regulated with higher phosphorylation in
fetal tissues and much lower phosphorylation in the adult. One characteristic of neurodegenerative
disorders is aberrantly increased tau phosphorylation.

[0646] The microtubule network is involved in many important processes within the
cell including structural integrity needed for maintaining morphology of cells and operating
transport machinery. Since binding of tau to microtubules stabilizes microtubules, tau is likely to
be a key mediator of some of these processes and disruption of normal tau in neurodegenerative
diseases may disrupt some of these key cellular processes. Given the data suggesting an
important role for tau in normal cellular processes, it is surprising that the tau knockout animals
do not have an obvious phenotype.

[0647] One of the early indicators that tau may be important in neurodegenerative
syndromes was the recognition that tau is a key component of neurofibrillary tangles in
Alzheimer’s disease. Along with amyloid beta containing plaques, neurofibrillary tangles are a
hallmark of Alzheimer's disease and correlate significantly with cognitive impairment. 95% of tau
accumulations in AD are found in neuronal processes and is termed neuritic dystrophy. The
process(es) whereby this microtubule associated protein becomes disengaged from microtubules
and forms accumulations of proteins and how this relates to neuronal toxicity is not well
understood. Recent experiments suggest that tau may be a key mediator of amyloid beta induced
toxicity. Tau knockout animals are protected from amyloid beta induced toxicity. The animals do
develop amyloid beta plaques, but do not develop the behavioral phenotype typical of transgenic
amyloid-3 depositing mice. Given the developmental regulation of tau isoforms and the adult
onset of AD, it is important to understand whether decreasing levels of tau in the adult animal will
provide neuroprotection as suggested by this experiment where tau is deleted developmentally
as well as in the adult. Measuring the effect of decreasing levels of tau on neurodegeneration in
Alzheimer’'s mice and FTD model mice is another central question of the examples below. Data
from late onset Alzheimer’s disease patients suggest that among patients with Alzheimer’s
disease increased CSF tau may lead to earlier age of onset, implying that tau is not only a
component of the pathology of Alzheimer’s disease, but may directly influence the course of
disease. This reinforces the possibility that decreasing tau levels in patients may slow the course
of Alzheimer’s disease patients.

[0648] Neuronal tau inclusions are a pathological characteristic of not only Alzheimer’s
disease, but also a subset of Frontotemporal dementia (FTD), PSP, and CBD. The link between

tau and neurodegeneration was solidified by the discovery that mutations in the tau gene cause a
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subset of FTD. These genetic data have also highlighted the importance of the 3R:4R ratio of tau.
Many of the tau mutations that cause FTD lead to a change in tau splicing which leads to
preferential inclusion of exon 10, and thus to increased 4R tau. The overall tau levels are normal.
Whether the tau isoform change or the amino acid change or both cause neurodegeneration
remains unknown. Recent data suggest that PSP may also be associated with an increased
4R:3R tau ratio and thus may be amenable to a similar splicing strategy.

[0649] To help understand the influence of tau ratios on neurodegeneration, a
mouse model based on one of the splicing tau mutations (N279K) has been generated using a
minigene that includes the tau promoter and the flanking intronic sequences of exon 10. As in
humans, these mice demonstrate increased levels of 4R tau compared with transgenics
expressing WT tau and develop behavioral and motor abnormalities as well as accumulations of
aggregated tau in the brain and spinal cord. Very interestingly, additional transgenic lines in
which N279K mutation was driven by a CMV promoter were also generated. These CMV-

N279K animals have exclusively 4R tau at both fetal and adult stages and do not develop any
disease. Therefore it is unlikely that N279K toxicity arises from the N279K amino acid change
since CMV-N279K mice have the same mutation. Similarly, expression of increased 4R alone
presumably does not cause disease since the CMV-N279K mice express equal levels of 4R
tau, but do not develop disease. Rather, these data suggest that tau pathogenesis depends on
the shift away from the normal 4R:3R ratio and/or the tau promoter itself. A critical unaddressed
question is whether decreasing the 4R:3R ratios in the adult animals will prevent
neurodegeneration.

[0650] Antisense oligonucleotides are used to achieve tau knockdown and to
modulate tau splicing. The inventors have pioneered the use of antisense oligonucleotides in the
central nervous system. Although the oligos do not cross the blood brain barrier, this issue is
solved by infusing the oligos directly into the cerebral spinal fluid (CSF) that circulates throughout
the brain and the spinal cord. Direct CSF infusion of oligos is done using an osmotic pump (Alzet
pump) connected via plastic tubing to a catheter implanted in the right lateral ventricle, the space
within the brain filled with cerebral spinal fluid (Figure 2). The pump delivers drug at a constant
rate into the ventricle. Previous data from the inventors demonstrate a widespread distribution of
oligos throughout the brain and spinal cord of both rat and Rhesus monkey, target specificity, and
neuroprotection in an animal model of ALS based on expression of mutant SOD1G93A.
Surprisingly, the antisense oligos penetrate deeply and evenly into the brain parenchyma

targeting all regions of the brain.
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[0651] Typical antisense oligos are designed to decrease gene expression by
activating RNAse H, thus cleaving the target mRNA to which the oligo binds. Oligos may also be
designed not to activate RNAse H, but to bind to introns or exon/intron boundaries and promote
inclusion or exclusion of a particular exon. This strategy has been successful in mice for SMN,
the gene whose absence causes spinal muscular atrophy. A similar strategy to promote
exclusion of exon 10 and thus decrease the 4R to 3R tau ratio is described below. Decreasing
the abnormal 4R:3R tau ratio may be sufficient to decrease the behavioral deficits and the
pathological changes in the tau N279K mice, even though the tau protein sequence remains

abnormal.

Example 1. Mouse tau knockdown in vitro.

[0652] Antisense oligonucleotides that decrease levels of tau mMRNA in tissue culture
have been identified. 80 antisense oligos designed to decrease mouse tau levels were
screened by transfection into a murine cell line (Figure 3A). From these results, 10 antisense
oligos were judged to have relative good activity in this assay. These 10 oligos were tested in a
dose response curve in a murine cell line (Figure 3B). Nine of 10 oligos were active in this
assay, demonstrating >80% decrease in tau mRNA compared with non-transfected controls.
Two different scrambled oligos caused 15% knockdown at the highest dose and no effect on tau
mRNA levels at lower doses.

[0653] Certain active oligos (i.e., oligonucleotides} in this assay, demonstrating
>80% decrease in tau mRNA compared with non-transfected controls were taken forward in

additional studies.

Example 2. Mouse tau knockdown in vivo. (Effect of antisense inhibition of murine Tau by
systemic administration in a murine model)

[0654] Antisense oligonucleotides from the study described above were selected for
testing in vivo. The antisense oligonucleotides were designed as 5-10-5 MOE gapmers, and are
20 nucleosides in length, wherein the central gap segment is comprised of ten 2'-
deoxynucleosides and is flanked on both sides (in the 5" and 3’ directions) by wings comprising 5
nucleosides each. Each nucleoside in the 5’ wing segment and each nucleoside in the 3’ wing
segment as a 2’-MOE modification. The internucleoside linkages throughout the gapmer are
phosphorothioate (P=S) linkages. All cytosine residues throughout he gapmer are 5-

methylcytosines.
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[0655] From the above in vitro study (Figure 3), 5 oligos were selected to test in vivo.
First, the oligos were tested by intraperitoneal delivery of 37.5 mg/kg three times per week x 3
weeks. After 3 weeks, a piece of liver and a sample of blood were collected. The blood was used
to test for generic toxicity by measuring “liver enzymes”, which are proteins found in the liver that
are detectable in serum. In the setting of liver toxicity, these enzymes (ALT and AST) are
increased. Liver enzymes were changed less than 2 fold indicating that these oligos are not likely
to be toxic.
[0656] mRNA was isolated from liver and mouse Tau mRNA levels were measured
by QPCR using GAPDH as a control. Three of the oligos (#2, 4, 5) decreased tau mRNA levels
by about 50%, but there was substantial variability in the results, which is partly attributed to

low abundance of tau mRNA in the liver samples (data not shown).

Example: Effect of antisense inhibition of Tau by direct hippocampal administration

[0657] As a further test of the oligos, oligos 2, 4, 5 were screened by direct
hippocampal injection. Saline, or a scrambled oligo, or 50 pg of antisense oligonucleotide was
infused by stereotactic injection into the right hippocampus of a 60 day old non-transgenic
mouse. After one week, mice were euthanized and the area surrounding the injection was
isolated and used to prepare mRNA. Mouse tau mRNA levels were decreased > 75% in all tau

antisense oligo injected hippocampi (Figure 4A).

Example: Effect of antisense inhibition of Tau by intraventricular administration

[0658] Since the treatment paradigm for modulating behavior in the transgenic
amyloid-3 depositing mice will involve treatment of the entire brain using intraventricular injection
of antisense oligonucleotides, the most active antisense oligo (Tau 5, Figure 4A) was next tested

by intraventricular injection.

Study 1
[0659] Saline or tau #5 was infused into the right lateral ventricle (of 8 week old

C57BL6 mice) at 100 pg/day using an indwelling catheter connected to an Alzet osmotic pump
buried in a subcutaneous pocket on the back of the animal (as described in Figure 2). After 30
days, animals were euthanized and mRNA was prepared from a section of right frontal cortex.

Tau mRNA levels were analyzed by QPCR. Using GAPDH as a normalizer, the knockdown of tau
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MRNA was about 95% in the animals treated with antisense oligonucleotide (Figure 4B). Tau

protein was also clearly decreased by Tau5 antisense oligonucleotide (Figure 4C).

Study 2
[0660] Efficacy of lower doses of the Tau5 oligo (i.e., oligonucleotide) was also tested.
[0661] The current dose of 100pg/day was tolerated well without any evidence of

toxicity. Efficacy of lower doses of the tau5 oligo (i.e., oligonucleotide) were also tested using 25,
50 and 100ug/day with the Alzet pump system. Four to five 8 week old non-transgenic BL6 mice
per group were used. The lowest dose tested (25ug/day) was still effective at knocking down

relative brain tau levels (Figure5).

Study 3
[0662] In addition, the half life of tau5 oligo after intraventricular infusion with the Alzet

pump was also tested. Intraventricular infusions using 8 weeks old non-transgenic BL6 mice were
as described above, using 3-6 mice per group. Tau5 oligo was infused at 25 and 50ug/day for 1
month. Brains were then collected immediately after infusion, or 1 month, and 3 months after

infusion. Brain tau levels were still significantly lower 12 weeks after infusion (Figure 6).

Example: Duration of action of Tau#5 ASO by intraventricular administration

[0663] To further characterize tau knockdown using antisense oligos, tau5 oligo was
used to test duration of onset after injection of the oligo into mice (Figure 7). In short, a 50ug
hippocampal bolus was injected (1 pl of 50ug/pl solution was infused at 0.2pl/min for 5 minutes)
into 12 week old C57BL6 mice, brains were collected at 25 hours, 48 hours, and 72 hours post-
injection (+/- 2 hours). Four pieces of brain were collected —Right RNA, Right protein, Left RNA,
Left protein (Figure 7A). The right RNA and Right Protein pieces were used for qRT-PCR (Figure
7B) and Western blot analysis (Figure 7C), respectively. Tau mRNA levels significantly drop even
after only 24 hours post bolus and continue to drop at 48 and 72 hours (Figure 7B). Tau protein
levels do not appear to decrease by the 24 and 48 hour time points by Western blot (Figure 7C),
suggesting that there is a lag between the mRNA knockdown and protein knockdown of tau.
However, by 72 hours the protein levels begin to decrease such that by 1 week there is a

significant decrease in tau protein levels (Figure 7C).
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Example 3. Changing human tau splicing.
[0664] Saline or splicing oligos (i.e., “splicing oligo 1” also ISIS 415883, “splicing cligo
2” also ISIS 415885, and “splicing oligo 3” also ISIS 415887) which dramatically shifted the tau
isoforms from mainly 4R with some 3R tau to mostly 3R tau with some 4R tau in an in vitro study,
and designed to specifically decrease 4R tau levels, were infused into the hippocampus by
stereotactic injection into htau mice that express full length human tau. Mice were euthanized
after one week and brain parenchyma was examined for human 4R tau mRNA and for human 3R
tau mRNA by QPCR (Figure 9). The oligos clearly decrease 4R tau levels. They also appear to
increase 3R levels. These data demonstrate the oligos are active in vivo.
[0665] The effect of tau415883 on 4R tau was also tested after intraventricular
infusion with the Alzet pump was also tested. Intraventricular infusions using 14 week old non-
transgenic BL6 mice were as described above, using 11-12 mice per group. Tau415883 oligo
was infused at 50pg/day for 28 days. Relative brain 4R tau levels were significantly lower
(Figure 8).
[0666] A similar experiment was performed using a month intraventricular infusion
(Figure 10).

Example 4. PTZ induced seizures.
Example: Effect antisense inhibition of tau on PTZ induced seizures

[0667] Seizures were induced and quantified in various mice using
pentelenetetrazoll (PTZ). The mice are videotaped for 15 minutes and scored later in a blinded
fashion. The final stage reached is recorded. In short, 50mg/kg PTZ was injected ip into mTau-/-

, and mTau+/- mice. mTau+/+ mice were used as control. Mice deficient for mTau were more
resistant to PTZ induced seizures (Figure 11A and 11B).

[0668] Seizures were also induced and measured in mice treated with a tau
knockdown oligo or a tau splicing oligos (also ISIS 415883). In short 3 month old C57/BL6 males
were dosed for 28 days with 25ug/day of oligo. The pumps were removed, and the animals were
allowed to sit for 3 weeks post-pump removal before seizure induction. Seizures were induced
using 556mg/kg of PTZ using ip injection. The mice are videotaped for 15 minutes and scored later
in a blinded fashion. The results show that the knockdown and the splicing oligos were capable of

protecting mice against PTZ induced seizures (Figure 12A and 12B).
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Example 5. Effect of knockdown and splicing oligonucleotides on weight gain in N297K
mice.

[0669] N279K mice treated with vehicle, a scrambled oligonucleotide, a human tau
knockdown oligonucleotide, a human tau splicing oligonucleotide (i.e., ISIS 415883) and nonTg
saline. The results show that mice treated with the human tau knockdown oligonucleotide, the
human tau splicing oligonucleotide and nonTg saline gained significantly more weight than mice

treated with vehicle alone (Figure 13).

Example 6. Reversing splicing deficit in N279K Tauopathy mice by decreasing
4R tau levels.

[0670] Decreasing 4R tau levels in adult N279K exon 10 mutation mice may improve
behavioral and pathological phenotype in these mice. Tau N279K mice are based on one of the
tau mutations which causes aberrant splicing of tau, by promoting inclusion of exon 10. Inclusion
of exon 10 leads to increased 4R compared with 3R tau, without affecting overall levels of tau.
The mice typically develop motor and cognitive behavioral abnormalities at 6 months including
deficits on rotarod and on water maze. These deficits are worse at 12 months. As is typical of a
variety of tau models, approximately 25% of these animals develop severe motor weakness and
die before the rest of the cohort (on average at 45 weeks old). The percentage of animals with this
profound motor deficit may be measured in each group and these animals may not be included in
other behavioral tests. Brain pathological changes are mild at 6 months and prominent at 1 year.
The changes include increased tau and phosphotau staining in neurons and astrocytes, and
increased caspase 3 activation. Pathology also included positive Gallyas silver staining in
neurons, a stain that detects abnormal filaments such as those composed of aggregated tau as
well as Fluorojade B positive staining, indicative of degenerating neuronal cells.

[0671] The goal of the treatment is to decrease the 4R:3R ratio in the N279K mice,
which is increased by the N279K mutation and which causes preferential inclusion of exon 10.
As has been demonstrated in vivo (Figure 9), Tau splicing oligos that decrease the inclusion of
Exon 10 and thus decrease the 4R:3R tau ratio may be used. Antisense oligos that alter splicing,
a control oligo, or saline may be infused into the right lateral ventricle of N279K mice, at 3
months of age. Since pathology starts at 6 months of age, 3 months was chosen to be
presymptomatic. The control groups are animals treated with saline alone or a control oligo. Both
may be compared to animals treated with an oligo that decreases 4R:3R ratios. Each of the

groups may be compared with non-transgenic, untreated mice.
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[0672] The three groups of N279K mice (saline, oligo control, 4R:3R tau splicing
oligo) and a group of non-transgenic mice without pumps may be examined at ages 6 months
and 12 months for behavioral analysis. Including the non-transgenic mice in the behavioral
studies may document that the N279K mice animals do indeed develop behavioral deficits and
help understand to what degree treatment is able to prevent behavioral abnormalities. In terms of
the statistical comparisons and treatment effect in the N279K mice, the important comparison
may be the saline and oligo control compared to the 4R:3R tau splicing oligo. Mice that develop
acute motor weakness (25% expected) may be determined to be dead when they are no longer
able to right themselves after being placed on their backs for 30 seconds. There is no primary
analysis planned for these animals, though tissues may be retained for any possible future
analyses and the number of animals with this phenotype in each group may be scored. In
conjunction with the Washington University Behavioral Core, for animals that do not develop
overt weakness, radial arm Morris water maze may be analyzed at 6 months and 12 months.
Rotarod performance may also be analyzed. At 1 year of age, mice may be euthanized. Just
prior to euthanasia, CSF may be collected. Brains may then be collected. The left half of the
brain may be fixed with 10% formalin, cyroprotected with sucrose and sectioned for
immunocytochemistry of tau, phosphotau, and activated Caspase 3. Gallyas staining and
fluorojade staining may also be performed. The right half of the brain may be used for
biochemical analyses. Total tau mRNA and protein levels, and 4R:3R ratios may be analyzed.
[0673] Given the preliminary data described in the examples above, reversing the
splicing deficit in the N279K mice with antisense oligos is likely. Previous data suggest that
pathogenesis arises from the change in the ratio of 3R to 4R tau rather than the absolute levels
or the missense variant in the 4R containing protein. This is evidenced by tau mice with the
N279K minigene construct driven by the CMV promoter. These animals have increased levels
of 4R tau both fetally and in the adult animal. However, they do not develop any tau pathology
or behavioral abnormalities. Thus it is the tau promoter itself and/or the switch to increased
4R:3R that appears to be important for disease. These experiments may address an important

question regarding whether changing tau ratios in the adult animal may be beneficial.

Example: Effect of antisense oligonucleotide treatment on human tau splicing in N279K
tauopathy mice

[0674] The effect of ASOs (i.e., antisense oligonucleotides) on tau splicing was
tested in vivo. N279K tauopathy mice (Dawson, H.N. et al., Neurosci. 27:9155-9168, 2007)

102



PATENT
Atty. Docket No. 047563-453995
Via EFS Web
were used in this assay. Tau N279K mice are based on one of the tau mutations which causes
aberrant splicing of tau by promoting inclusion of exon 10. Inclusion of exon 10 leads to
increased 4R compared to 3R, without affecting overall levels of tau. The effect of ASOs in the

splicing of exon 10 and the resulting 4R:3R ratio in these mice was evaluated.

Study 1
[0675] Transgenic mice were infused with PBS or 60 pg/day ASO (i.e., ISIS 549595,

ISIS 549617, ISIS 549619, and ISIS 549620) for 28 days. Mice were sacrificed on the 29" day,
and cortical tissue around the cannula was collected and examined for human 4R tau mRNA
and for human 3R tau mRNA by QPCR (Figure 20). Treatment with ASO decreased 4R tau

levels and increased 3R levels.

Example 7. Modulating tau levels in mice with Alzheimer’s disease-like pathology.

[0676] For an amyloid precursor protein (APP) transgenic model the J20 line (Table
1) may be used, which expresses an hAPP minigene with the Swedish (K670M/N671L) and
Indiana (V717F) familial Alzheimer's disease (AD) mutations under control of the PDGF
promoter. Behavioral deficits in the J20 line Alzheimer’s mice typically occur at 4-7 months and
include deficits in the Morris water and exploration of a new environment. In addition, about 15%
of the animals die early (by 6-8 months) for unclear reasons, but perhaps related to seizures. The
death typically occurs in an animal that otherwise appeared well the previous day and is
presumably secondary to an acute event. J20 line APP mice with one or both copies of mouse
tau deleted are protected from amyloid beta induced toxicity as evidenced by better performance
on the Morris water maze, open field exploration, and a normal lifespan in all the animals.
Amyloid plague deposition occurs in only a few J20 animals at 2-4 months, 50% at 6 months, and
nearly 100% by 8-10 months. Tau deletion does not affect amyloid plaque levels in the J20 line.

[0677] J20 line Alzheimer’s mice at age 3 months old may be treated with Tau 5
oligo, an antisense oligonucleotide that clearly decreases mouse tau mRNA and protein (Figure
4). There may be two control groups, one may be treated with saline and another with a
scrambled antisense oligonucleotide control. Since behavioral deficits become apparent
between 4 and 7 months of age, and since the J20 line does not have amyloid beta
accumulation at 2-4 months, 3 months was chosen as presymptomatic. Treatment may consist
of placement of an intraventricular catheter connected to an osmotic pump filled with oligo or

saline.
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[0678] Each litter of animals may be divided into male and female groups. Males and
females may then be equally and randomly assigned to a treatment paradigm. Following
surgeries, cage cards indicating treatment group may be replaced with animal number
assignments such that the technician following the mice may be blinded to the treatment
strategy.

[0679] The three groups of J20 APP mice (saline, oligo control, antisense oligo against
tau) and a group of non-transgenic mice may be examined at ages 6 months and 12 months for
coghnitive function on water maze, y maze, and the exploration of new environment. Including the
non-transgenic mice in the behavioral studies may document that the J20 APP animals do indeed
develop behavioral deficits and help understand to what degree treatment is able to prevent
behavioral abnormalities. In terms of the statistical comparisons and treatment effect in the J20
APP mice, the important comparison may be the saline and oligo control compared to the
antisense oligo against tau. These behavioral studies may be performed in conjunction with the
Animal Behavioral Core at Washington University run by Dr. David Wozniak. This core is open to
all Washington University investigators, is located within an animal facility, and has a wide array of
experience with behavioral measures (hopecenter.wustl.edu/cores/animalBehavior). At one year
of age animals may be euthanized. Immediately before euthanasia, cerebral spinal fluid may be
drawn. Brains may then be collected. The left half of the brain may be fixed with 10% formalin,
cyroprotected with sucrose and sectioned for immunocytochemistry of amyloid beta from the genu
of the corpus callosum through the caudal extent of the hippocampus. The percent surface area
covered by immunoreactive amyloid beta deposits (percent A13 load) as identified with a rabbit
pan A13 antibody may be quantified following stereological principles as described. The right half
of the brain may be used for biochemical analyses. It may be confirmed that Amyloid beta levels
are not changed, including CSF amyloid beta, and that tau mRNA and protein levels are indeed
decreased in the treated animals using tissue homogenate. The J20 APP do recapitulate some
aspects of Alzheimer’s disease, including amyloid beta deposition and cognitive changes.
However, they do not develop tau pathology. Thus tau pathological examinations may not be
performed for this set of experiments although tissue may be retained for potential analysis of this
or any other measures suggested by future work in the field.

[0680] It is expected that decreasing overall tau levels in adult APP transgenic

mice may protect the mice from amyloid 13 induced toxicity.
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Methods for Examples 1-7.

Screening and identifying effective antisense oligonucleotides.

[0681] The overall goal is to identify one or two antisense oligos with potent efficacy
and no toxicity that may be used in the subsequent studies. Though this initial work is labor
intensive and time consuming, identifying the best oligo in these initial studies will be essential
for successfully completing the interesting treatment part of this project using transgenic mice.
The antisense oligonucleotides are produced by Isis Pharmaceuticals, Inc. The
oligonucletotides used are 20-mer phosphorothioate, 2'-O-(2-methoxyethyl) (MOE)-modified
antisense oligonucleotides.

[0682] Step 1.) In vitro screen: Approximately 80 oligonucleotides are typically
screened in vitro in cultured cells. This process typically identifies 8-10 oligos that show good
efficacy and could be used for in vivo knockdown.

[0683] Step 2.) Brain and spinal cord screen: Prior experience has demonstrated
that these antisense oligos will not reach the brain and the spinal cord following delivery in the
periphery (intraperitoneal, subcutaneous, or venous), presumably because the oligos do not
cross the blood brain barrier. Because the oligos do not cross the blood brain barrier,the
antisense oligos need to be delivered directly to the brain. Two methods are used to screen
oligos in the brain. The first is a direct brain parenchymal injection. This is an excellent method
for screening oligos because the technique is straightforward, does not require insertion of a
pump, and leads to reproducible oligo effects after 1 week. This technique addresses the
question of whether the oligo is active in the brain.

[0684] The second method for screening is intraventricular delivery through an osmotic
pump for 1 month. This leads to more widespread delivery as would be required for treatment of
an animal model. Cerebral spinal fluid bathes the brain and spinal cord and thus serves as a drug
delivery system to the entire brain and spinal cord. To deliver drugs to the cerebral spinal fluid, a
catheter is placed in the lateral ventricle. To access the lateral ventricle, a small hole is drilled in
the skull (using a stereotaxic apparatus) and a catheter which is connected to an osmotic pump
(Alzet) is inserted . The continuous infusion into the right lateral ventricle delivers drug to the
cerebral spinal fluid, which is then widely distributed throughout the brain and spinal cord. The
typical dose is 100 pg/day for 28 days, and may be optimized for individual oligos. The osmotic

pump lasts for 30 days, but can be replaced with a new pump by making a small incision in the
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skin, disconnecting the plastic tubing, reconnecting to a new pump and then resuturing the skin.

These catheters have been maintained for more than 9 months. Mice tolerate this procedure well.

Tolerability of Antisense Oligonuclectides:

[0685] Part of the screen in brain involves an assessment of the tolerability of the
oligo. One concern with this technology that is often raised is the toxicity associated with many
first generation antisense oligonucleotides. Use of the new “second generation” oligos has
demonstrated decreased toxicities for the following reasons. First, oligo chemistry has greatly
improved over the past decade. The current “second generation” oligos include modifications to
increase potency and decrease immune stimulation. Second, there is now better understanding
of the biology causing some immune reactions to oligos. Phosphorothioate
oligodeoxynucleotides, such as those used here are well recognized to activate cells of the
immune system predominantly through interaction with Toll-like receptor 9 (TLR-9), although
there are TLR-9 independent pathways as well. Avoiding certain particularly immunogenic
sequence motifs and the current chemistries helps to minimize this immune stimulation. Third,
careful attention paid to choosing the most potent oligos, minimizes toxicity by using smaller
doses. 25-50 fold less oligo is now used to produce the same effects achieved with earlier
chemistries. Fourth, the current set of oligos is produced with minimal impurities and no
measurable endotoxin, which were a likely source of earlier oligo related toxicities.

[0686] Despite these reassurances, the best measure of toxicity of a particular oligo for
these animal studies is observation of the animal. Animals are observed behaviorally for any signs
of abnormalities and weighed weekly. Loss of weight would be considered a sign of toxicity. Signs
of weakness, decreased mobility, infection, and ruffed coat are monitored. This toxicity screen
also involves a brain survey for inflammation including H&E, and astroglial/microglial stains. Thus
far both the tau knockdown and tau splicing oligos used in these studies have been well tolerated.
In addition, the exact same oligo chemistry has been well tolerated in the periphery (subcutaneous

injection) by greater than 500 patients in clinical trials.

Mice
[0687] Mice used in these studies and planned studies are detailed in Table 1.

106



PATENT

Atty. Docket No. 047563-453995

Via EFS Web
Table 1
Mouse Transgene Promote | Behavorial Pathology Experimental
Line r Changes
N279K Human tau Human Deficits in Accumulation | N279K mutation
minigene Tau radial arm of tau, leads to increased
containing water maze phosphotau in | 4R compared to 3R
Exon 10 and and rotarod at | neurons, tau. Does
flanking 6 months. astrocytes. decreasing 4R:3R
intronic 25% develops | Present at 6 tau ratio in adult
sequence ever motor months, worse | mice improve
weakness by | at 12 months. | behavior/pathology?
6 months.
J20 hAPP PDGF Deficits on Amyloid beta Does decreasing
APP minigene with Morris water deposition. No | mouse tau in adult
Swedish maze, y obvious tau mice improve
(K670M/N671 maze, pathology behavior/pathology?
L) and exploration of
Indiana new
(V717F) environment
familial AD at 4-7
mutations months. 15%
premature
death for
unclear
reasons by 6-
8 months.

EXAMPLE SET 2

Example 6: Evaluation of wide-spread tau knockdown in vivo with antisense oligonucleotides

[0688] To evaluate tau knockdown in different brain regions using antisense oligos,
tau#5 oligo was used in C57/BI6 mice (Figure 14). A map of the brain regions is provided in
Figure 27.

[0689] C57/Bl6 mice were administered 25 pg/day tau#5 or PBS by intraventricular

infusion with the Alzet pump for 28 days. Pumps were then removed and the mice were allowed to
rest for an additional 14days. Brains were then collected. Sections of brain were collected for RNA
analysis using qRT-PCR.

[0690]
(Figure 14).

Tau mRNA levels significantly decreased in all sections of the brain examined
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Example 7: Effect of antisense inhibition of Tau in P301S mice
[0691] The effect of treatment with ASOs# 6, 9, 12, and 13 was evaluated in P301S

mice. P301S mice develop filamentous tau lesions at 6 months of age that progressively result

in hippocampal and entorhinal cortical atrophy by 9-12 months of age (Yoshiyama, Y. et al.,
Neuron 53: 337-351, 2007).

[0692] Groups of P301S mice were infused with PBS or 100 pg of antisense
oligonucleotide into the right lateral ventricle by the Alzet pump for 14 days. The pumps were
then removed and mice were allowed to rest for 14 days. The mice were euthanized and
tissues were collected and used to prepare mRNA.

[0693] Human tau levels and mouse tau mRNA levels were measured and were found
to be decreased (Figures 15 and 16). Relative GFAP expression was also measured as a

measure of toxicity (Figure 17).

Example 10: Effect antisense inhibition of tau on treating seizures induced by

pentelenetetrazoll (PTZ) was evaluated.
[0694] Groups of 3 month old C57/BL6 males were infused for 28 days with the

Alzet pump at 25 pg/day of ASO. The pumps were removed, and the animals were rested for 3

weeks post-pump removal. Seizures were induced using 55 mg/kg of PTZ by intraperitoneal
injection. The mice are videotaped for 15 minutes and scored later in a blinded fashion.
[0695] The results show that the knockdown and the splicing oligos (i.e., ISIS

415883) were capable of protection mice against PTZ induced seizures (Figure 12).

EXAMPLE SET 3

Example 1: In vitro dose-dependent inhibition of Tau in human SH-SY5Y cells with gapmer
antisense oligonucleotides

[0696] Antisense oligonucleotides (ASO A and ASO B) were designed targeting a Tau
nucleic acid (SEQ ID NO: 1) and were tested for their effects on Tau mRNA in vitro. The chimeric
antisense oligonucleotides were designed as 5-10-5 MOE gapmers. The gapmers are 20
nucleosides in length, wherein the central gap segment comprises ten 2'-deoxynucleosides and is
flanked by wing segments on the 5’ direction and the 3’ direction comprising five nucleosides
each. Each nucleoside in the 5’ wing segment and each nucleoside in the 3’ wing segment has a

2’-MOE modification. The internucleoside linkages throughout each gapmer are phosphorothioate
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(P=S) linkages. All cytosine residues throughout each gapmer are 5-methylcytosines. Each
gapmer is targeted to the human Tau genomic sequence, designated herein as SEQ ID NO: 1
(GENBANK Accession No. NT_010783.14 truncated from nucleotides 2624000 to 2761000), as
presented in Table 2.

Table 2
Antisense oligonucleotides targeting SEQ ID NO: 1

ISIS Target
No Region
ASO Exon 2

A
ASO Exon 7

B

[0697] SH-SY5Y cells were plated at a density of 20,000 cells per well and transfected
using electroporation with 1,250 nM, 2,500 nM, 5,000 nM, 10,000 nM, or 20,000 nM
concentrations of antisense oligonucleotide. After a treatment period of approximately 16 hours,
RNA was isolated from the cells and Tau mRNA levels were measured by quantitative real-time
PCR. Tau mRNA levels were adjusted according to total RNA content, as measured by
RIBOGREEN®. Tau was reduced in a dose-dependent manner in ASO A and ASO B treated

cells, relative to untreated control cells.

Example 2: In vitro dose-dependent reduction of 4R isoform in human A172 cells with
uniformly modified antisense oligonucleotides targeting intron 10 of human Tau

[0698] Uniformly modified antisense oligonucleotides were tested in vitro in a dose
dependent study. The oligonucleotides, ASO C (also ISIS 549620), I1SIS 549595, ISIS 549617,
and ISIS 549619, are 18 nucleobase uniformly modified antisense oligonucleotides comprising a
2’-MOE modification on each nucleoside was designed targeting intron 10 of human Tau (i.e.,
SEQ ID NO: 1). Each internucleoside linkage throughout the oligonucleotide are
phosphorothioate (P=S) linkages. All cytosine residues throughout the oligonucleotide are 5-

methylcytosines.
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[0699] The antisense oligonucleotide was tested in vifro. A172 cells were transfected
using LipofectAMINE2000® with 0.3 nM, 1.0 nM, 3.0 nM, 10.0 nM, 30.0 nM, or 100.0 nM
concentrations of antisense oligonucleotide. After a treatment period of approximately 24 hours,
RNA was isolated from the cells and the mRNA levels of the 4R isoform and total Tau mMRNA were
measured by quantitative real-time PCR using primer probe set hMAPT_LTS00914_MGB
(forward sequence CGGGAAGGTGCAGATAATTAATAAG, designated SEQ ID NO: 21; reverse
sequence GGACGTGTTTGATATTATCCTTTGAG, designated SEQ ID NO: 22; probe sequence
AGCTGGATCTTAGCAACG, designated SEQ ID NO: 23). Tau mRNA levels were adjusted
according to total RNA content, as measured by RIBOGREEN®.

[0700] The half maximal inhibitory concentration (IC50) of each oligonucleotide is
presented in the table below and was calculated by plotting the concentrations of oligonucleotides
used versus the percent inhibition of human Tau exon 10 mRNA expression achieved at each
concentration, and noting the concentration of oligonucleotide at which 50% inhibition of human
Tau exon 10 mRNA expression was achieved compared to the control. The 4R isoform of Tau
was reduced in a dose-dependent manner in ASO C (also ISIS 549620), ISIS 549595, ISIS
549617, and ISIS 549619- treated cells, relative to untreated control cells.

Table 3

Percent 4R isoform to total Tau mRNA in A172 cells

03nmM | 1nM | 3nM | 10nM | 30nM | 100nm | 'Cso
(nM)
ISIS
sionos 75 57 33 24 16 31 1.3
ISIS
sio6 (7 83 61 46 34 29 26 34
ISIS
sio01s 82 78 51 39 21 17 46
ASO C
(SIS 83 70 55 33 20 23 4.0
549620)

Example 3: Effect of treatment with gapmer antisense oligonucleotides on Tau mRNA
levels, Tau protein levels, and Tau hyperphosphorylation in P301S transgenic mouse
model

[0701] P301S mice over-express the mutated form of human Tau (Yoshiyama, Y. et

al., Neuron. 2007. 53: 337-51). The mice exhibit Tau pathology with accumulation of
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hyperphosphorylated Tau protein. The effect of treatment on these mice with gapmers targeting

human Tau was assessed in this model.

Study 1
[0702] Groups of 3-4 P301S mice were administered ASO A and ASO B at 60 g/day

for 14 days via an intracerebroventricular pump. A control group of two mice were similarly
treated with PBS. Alzet osmotic pumps were used to continuously deliver the antisense
oligonucleotide. Pumps were assembled and implanted, as per the manufacturer’s instructions
(Durect Corporation). Animals were anesthetized with 3% isofluorane and placed in a stereotactic
frame. Atfter sterilizing the surgical site, a one cm midline incision was made over the bregma.
Through the use of stereotaxic guides, a cannula was implanted into the right lateral ventricle and
secured. A catheter attached to an Alzet osmotic pump was secured to the cannula and the pump
was placed subcutaneously in the midcapsular area. The incision was closed with sutures.

Tissue was collected from around the catheter site 4 weeks after pump implantation.

RNA analysis
[0703] RNA was extracted from the cortex region around the catheter site and
analyzed by qRT-PCR for expression levels of human and murine Tau. The data is presented in

Table 4. The results indicate that oligonucleotides inhibit levels of human Tau mRNA.

Table 4
% inhibition of Tau MRNA compared to the PBS control
ISIS :
human murine

No
ASO

A 35 7
ASO

B 55 24

Study 2
[0704] Groups of five P301S mice each (5 months old) were administered ASO B at

50 g/day for 28 days via an intracerebroventricular pump. A control group of five mice were
similarly treated with PBS. Alzet osmotic pumps were used to continuously deliver the antisense
oligonucleotide. Pumps were assembled and implanted, as per the manufacturer’s instructions

(Durect Corporation). Animals were anesthetized with 3% isofluorane and placed in a stereotactic
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frame. After sterilizing the surgical site, a one cm midline incision was made over the bregma.
Through the use of sterectaxic guides, a cannula was implanted into the right lateral ventricle and
secured. A catheter attached to an Alzet osmotic pump was secured to the cannula and the pump

was placed subcutaneously in the midcapsular area. Tissues were collected after 2 months.

RNA analysis

[0705] RNA was extracted from the hippocampal region around the injection site and
analyzed by qRT-PCR for expression levels of human and murine Tau. The results indicate that
ASO B inhibited levels of human Tau mRNA by 36% and of murine Tau mRNA by 5% one month
post-ASO B active infusion.

Protein analysis

[0706] Human Tau protein in the brain was analyzed by ELISA (as previously
described by Yamada et al., J. Neurosci. 2011. 31: 13110-117), as well as by western blot
analysis using the total tau Tau5E2 antibody. The ELISA results indicate that ASO B inhibited
levels of human Tau by 40%.The western blot results were quantified and indicate that ASO B
inhibited levels of human Tau by 74%. It should be noted that the ELISA recognizes all forms of
Tau, including human and mouse, whereas with the Western Blot, the human Tau can be
separated from the mouse Tau by size differences. Thus, the Western Blot human Tau

quantification is a more accurate representation of the human Tau specific knockdown levels.

Study 3
[0707] Groups of 5 P301S mice each (5 months old) were administered ASO B at 50

g/day for 28 days via an intracerebroventricular pump. Another Group of 5 P301S mice (5
months old) were administered ASO B at 100 g/day for 14 days via an intracerebroventricular
pump. A control group of five mice were similarly treated with PBS. Alzet osmotic pumps were
used to continuously deliver the antisense oligonucleotide. Pumps were assembled and
implanted, as per the manufacturer’s instructions (Durect Corporation). Animals were anesthetized
with 3% isofluorane and placed in a stereotactic frame. After sterilizing the surgical site, a one cm
midline incision was made over the bregma. Through the use of stereotaxic guides, a cannula was
implanted into the right lateral ventricle and secured. A catheter attached to an Alzet osmotic
pump was secured to the cannula and the pump was placed subcutaneously in the midcapsular

area. Tissues were collected after 2 months.
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Hyperphosphorylated Tau analysis
[0708] The monoclonal Tau antibody AT8 recognizes Tau protein phosphorylated at
both serine 202 and threonine 205 (Goedert, M. et al., Neurosci. Lett. 1995. 189: 167-9) and is
therefore is used in a method of detection of hyperphosphorylated Tau. This is also the most
commonly used antibody to identify Tau accumulations in human Alzheimer’s disease patient
brains. Extensive hyperphosphorylated Tau (Ser202 and Thr205) was detected in the entorhinal
cortex and the basolateral amygdala by immunohistochemistry using AT8 antibody in P301S
brains at 7 months of age. The percentage of cells stained with the antibody is presented in Figure
25 and Table 5. The results indicate that treatment with ASO B resulted in clearance of
hyperphosphorylated Tau.

Table 5
% staining of hyperphosphorylated human Tau

Area Treatment %

PBS 4.6

ASO B 14

amygdala 50 g ’
ASO B

100 g 2.3

PBS 8.8

entorhinal A;_)%O B 54
cortex ASOgB

100 ¢ 6.8

Example 4: In vivo reduction of 4R isoform in the N279K transgenic mouse model with
uniformly modified antisense oligonucleotides targeting intron 10 of human Tau

[0709] N279K mice express the human Tau mini-gene with FTD mutation (Dawson,
H.N. et al,, J. Neurosci. 2007. 27: 9155-68). The N279K mutation promotes the inclusion of exon
10 (4R Tau). The effect of uniformly modified antisense oligonucleotides targeting human Tau on
the shifting of the 4R isoform to 3R isoform was assessed in this mouse model.

[0710] Groups of 4 N279K mice (5 months of age) were administered ASO C (also
ISIS 549620) at 60 g/day for 28 days via an intracerebroventricular pump. A control group of
five mice was similarly treated with PBS. Animals were anesthetized with 3% isofluorane and
placed in a stereotactic frame. Alzet osmotic pumps were used to continuously deliver the

antisense oligonucleotide. Pumps were assembled and implanted, as per the manufacturer’s
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instructions (Durect Corporation). Animals were anesthetized with 3% isofluorane and placed in a
stereotactic frame. After sterilizing the surgical site, a one cm midline incision was made over the
bregma. Through the use of stereotaxic guides, a cannula was implanted into the right lateral
ventricle and secured. A catheter attached to an Alzet osmotic pump was secured to the cannula
and the pump was placed subcutaneously in the midcapsular area. Tissues around the cannula

region were collected on the 29" day.

RNA analysis

[0711] RNA was extracted from the cortex around the cannula, and mRNA expression
of the 4R and 3R isoforms of human Tau were analyzed by RT-radioactive PCR. Briefly, 1,000 ng
of RNA was reverse transcribed with oligo(dT). The cDNA was then amplified in the presence of
a-**P-dCTP. PCR products digested with Hinc Il and separated by denaturing PAGE. Exon 10
included and excluded species were detected by autoradiography and quantitated by
Phosphorimage analysis. The signal intensity of each cDNA band was normalized according to its
G+C content. The results indicate that treatment with ASO C (also ISIS 549620) resulted in a
decrease in 4R Tau by 85% of the total Tau mRNA.

Example 5: Effect of antisense oligonucleotides targeting human Tau on behavior and Tau
accumulations in the N279K transgenic mouse model

[0712] The effect of gapmers and uniformly modified antisense oligonucleotides on
behavioral assays was analyzed in the N279K transgenic model. ASO A, a gamer, which causes
reduction of total Tau mRNA, and ASO C (also ISIS 549620), a uniform MOE oligonucleotide,
which causes the shifting of the 4R Tau isoform to 3R Tau isoform, were both used in this assay.

[0713] Two groups of 6-8 N279K mice each (3 months of age) were administered ASO
A or ASO C (also ISIS 549620) at 25 g/day for 28 days via an intracerebroventricular pump. An
N279K transgenic control group of eight mice were similarly treated with PBS. Another control
group of eight mice was similarly treated with a scrambled oligonucleotide, ISIS 141923
(CCTTCCCTGAAGGTTCCTCC, 5-10-5 MOE gapmer with no known target (SEQ ID NO: 11)).
Another transgenic littermate control group of eight mice were similarly treated with PBS. Animals
were anesthetized with 3% isofluorane and placed in a stereotactic frame. Alzet osmotic pumps
were used to continuously deliver the antisense oligonucleotide solution. Pumps were assembled
and implanted, as per the manufacturer’s instructions (Durect Corporation). Animals were

anesthetized with 3% isofluorane and placed in a stereotactic frame. After sterilizing the surgical
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site, a one cm midline incision was made over the bregma. Through the use of stereotaxic guides,
a cannula was implanted into the right lateral ventricle and secured. A catheter attached to an
Alzet osmotic pump was secured to the cannula and the pump was placed subcutaneously in the
midcapsular area. Behavioral studies were performed at 6.5 months of age and mice collected at

7.5 months of age.

Novel object recognition analysis

[0714] Novel object recognition is used to determine if the mice can recognize an
object that is familiar versus one that is novel (Bevins, R.A. and Besheer, J. Nature Protocols.
2006, 1: 1306-1311). Briefly, the animals are first exposed to two identical objects for 10 minutes;
3 hours later, they are then exposed to this same object (familiar), as well as a new object (novel)
for 5 minutes. The mice were videotaped and videos were watched and scored blinded. Non-
transgenic mice will spend more time with the novel object compared to the time spent with the
familiar object. This is a measure of recall memory in the mice. Human patients affected by a
tauopathy, such as Alzheimer’'s disease, also display deficits in memory recall.

The data are presented in Table 6. The results indicate that mice treated with the uniformly

modified antisense oligonucleotide (ASO C also ISIS 549620) spent less time with familiar

objects and more time with novel objects compared to the transgenic control.

Table 6
Total Percent Time spent with object over a 5 minute period

Familiar Novel

PBS 45 54

ISIS 141923 38 62

ASO A 36 64

ASO C (also ISIS
549620) 25 75
Non-Tg mice 38 62
Nestlet building activity analysis
[0715] As a general measure of mouse performance, nestlet building activity was

accessed. Mice instinctually build nests when provided with nestlets. Impaired resting
performance indicates either an overall cognitive and/or motor deficit. Human tauopathy patients
present with general cognition dysfunction and may also present with motor problems. Nestlet
building activity (Deacon, R.M. Nat. Protocol. 2006. 1: 1117-9) was initiated by providing the mice
with 3.0 grams of pressed cotton material and leaving the mice overnight to assemble a nest.

Male nest building activity was assessed. The mice first shred the tightly packed material, then
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arrange it into a nest. The nesting activity was scored on a five-point scale with ‘0’ being ‘no nest’
and ‘5’ being a perfect nest surrounding the mouse. Any untorn material left after a bout of nesting
was also weighed and provided a further analysis of nesting behavior. A higher untorn nestlet
weight signifies a lower quality nest. The nesting scores and untorn nestlet weights are presented
in Table 7. Treatment with both the gapmer antisense oligonucleotide (ASO A) and the uniformly
modified antisense oligonucleotide (ASO C also ISIS 549620) led to increase in nesting scores
and decrease in untorn material as compared to control, indicating improvement of nesting
behavior in the mice.

Table 7
Nestlet building activity

score Untorn nestlet
weight (g)
PBS 1.8 2.2
ISIS 141923 2.3 1.6
ASO A 2.4 1.2
ASO C (also 549620) 4.4 0.8
Non-Tg mice 4.4 0.5

Walking initiation analysis

[0716] The N279K mice display age progressive deficits in walking initiation. Walking
initiation in mice may be, in part, equated to the parkinsonism component of FTDP-17.
Bradykinesia, or slowed initiation of movement, is a common feature in parkinsonism disorders.
To measure walking initiation in mice, the mice were placed in the center of a 21cm x 21cm
square and time taken for all four paws of the mouse to completely leave the square was
measured using a stopwatch. The data are presented in Table 8. The results indicate that mice
treated with both the gapmer antisense oligonucleotide (ASO A) and the uniformly modified
antisense oligonucleotide (ASO C also ISIS 549620) initiated walking at time intervals faster than
the N279K PBS and ISIS 141923 controls.

Table 8
Time to leave square (sec)

(Sec)

PBS 10.8

I1SIS 141923 10.1
ASO A 9.7
ASO C (also ISIS 7.0

549620) ]

Non-Tg mice 3.4
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Hyperphosphorylated Tau analysis

[0717] Mice treated with the uniformly modified antisense oligonucleotide (ASO C also
ISIS 549620) were euthanized at 7 months of age. The frontal cortex and the dentate nucleus
were assessed by immunohistochemistry with the Tau13 antibody, which binds specifically to
human Tau protein. The percentage of cells stained with Tau13 somatodendritic accumulations is
presented in Table 9 and Figure 26. The results indicate that mice treated with ASO C (also ISIS
549620) had a decrease in the presence of human Tau inclusions compared to the PBS control.
The dentate nucleus is, in part, responsible for the initiation of voluntary movements. So a
clearance of Tau deposition in the dentate nucleus may be responsible for the improvement in
walking initiation in the ASO C (also ISIS 549620} treated mice as compared to the PBS control.

Table 9
Human Tau inclusions (%)

ASO C (also ISIS
PBS 549620)
Frontal 16 4
cortex
Dentate 9 16
nucleus

Example 6: Effect of antisense inhibition of Tau on PTZ induced seizures

[0718] The effect of antisense inhibition of Tau on treating seizures induced by
pentelenetetrazoll (PTZ) was evaluated. The mice were treated with a gapmer antisense
oligonucleotide (ASO D) and a uniformly modified antisense oligonucleotide (ISIS 415883). ASO
D is a chimeric antisense oligonucleotides 20 nucleosides in length, wherein the central gap
segment comprises ten 2’-deoxynucleosides and is flanked by wing segments on the 5 direction
and the 3’ direction comprising five nucleosides each. Each nucleoside in the 5’ wing segment
and each nucleoside in the 3’ wing segment has a 2’-MOE maodification (i.e., a 5-10-5 MOE
gapmer). The internucleoside linkages throughout each gapmer are phosphorothioate linkages.
All cytosine residues throughout each gapmer are 5-methylcytosines. Each gapmer is targeted to
the human Tau genomic sequence, designated herein as SEQ ID NO: 1 (GENBANK Accession
No. NT_010783.14 truncated from nucleotides 2624000 to 2761000), as presented in Table 1.
ISIS 141923, an oligonucleotide with no known target (i.e., a “scrambled oligonucleotide”) and
PBS were used as controls.

[0719] Groups of 3 month old C57/BL6 males were administered ASO at 25 pg/day
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for 28 days via an intracerebroventricular pump. A control group of mice were similarly
treated with PBS. The pumps were removed, and the animals were rested for 3 weeks post-
pump removal. Seizures were induced using 55 mg/kg of PTZ by intraperitoneal injection. The mice
are videotaped for 15 minutes and scored later in a blinded fashion. The final stage reached was
recorded.

[0720] Seizure severity was rated on a scale of 0-8 with ‘0’ denoting ‘no seizures’, 1
denoting ‘immobility’, 2 denoting ‘jerk or twitch’, 3 denoting ‘tail extension’, 4 ‘denoting forelimb
clonus’, 5 denoting ‘generalized seizure’, 6 denoting ‘running or jumping’, 7 denoting ‘tonic
extension’, and ‘8’ denoting ‘death’. The results show that both ASO D and ISIS 415883 were
capable of protecting mice against PTZ induced seizures as compared to the scrambled
oligonucleotide control (Figure 28 and Table 10).

[0721] Tau mRNA and protein levels from a 3mm coronal tissue section around the
catheter of the mice treated with ASO D were measured and the data is presented in Table 11
and Figure 29. The results show that ASO D significantly reduced both mRNA (Figure 29A) and
protein levels (Figure 29B) of Tau. This correlates well with the decrease in seizure severity of the
mice.

[0722] Tau isoform of mice treated with ISIS 415883 were measured and the data is
presented in Table 12. The results show treatment with ISIS 415883 shifted the Tau isoforms from
mainly 4R with some 3R Tau to mostly 3R Tau with some 4R Tau. This is demonstrated with a
significant decrease in 4R tau levels while maintaining normal total tau levels.

[0723] The levels of Tau protein and corresponding seizure severity of the mice
treated with ASO D were analyzed in individual mice. As shown in Table 13 and Figure 30A, it
was noted that those mice that demonstrated higher levels of Tau were also those to experience
the most severe seizures (stage 8 or death), while those mice that demonstrated reduced levels of
Tau only had first stage or the least severe seizures of the group. Based on this observation, the
total Tau level in each mouse of the study was plotted against the final seizure stage that the
mouse reached. There is a significant correlation using Spearman’s Correlation (p<0.0001)
between the total amount of Tau in each mouse and the induced seizure severity, as shown in the
linear regression of Figure 30B. This suggests that inhibition of Tau results in protection against

seizure activity in a chemically-induced model.
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Table 10
Seizure severity (average in each group)
PBS 54
ISIS 141923 6.3
ASO D 3.4
ISIS 415883 4.6
Table 11
% inhibition of MRNA and protein levels in mice treated with knockdown oligo (ASO D)
MRNA Protein
ISIS 141923 25 8
ASO D 95 70
Table 12
% Tau 4R Tau isoform and total Tau in mice treated with splicing oligo (ISIS 415883)
4R Total Tau
isoform
ISIS 141923 N/A 25
ISIS 415883 90 26
Table 13

Tau protein levels and seizure severity in mice treated with knockdown oligo (ASO D)

Mouse # Tau (ng/mg) Seizure Stage
PBS 1 120 5
PBS 2 142 5
PBS 3 177 6
PBS 4 181 5
PBS 5 276 8
PBS 6 267 8
PBS 7 214 8
PBS 8 148 3
PBS 9 144 5

PBS 10 106 3

PBS 11 135 5

PBS 12 118 5

PBS 13 143 6

PBS 14 159 3

PBS 15 167 5
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PBS 16 188 6
PBS 17 120 5
PBS 18 200 5
PBS 19 137 5
PBS 20 261 8
PBS 21 213 5
PBS 22 133 5
PBS 23 109 5
PBS 24 104 5
PBS 25 136 5
PBS 26 126 4
ISIS 141923 1 129 6
ISIS 141923 2 129 6
ISIS 141923 3 120 1
ISIS 141923 4 165 7
ISIS 141923 5 134 6
ISIS 141923 6 166 8
ISIS 141923 7 275 8
ISIS 141923 8 249 8
ISIS 141923 9 123 8
ISIS 141923 10 99 5
ISIS 141923 11 107 8
ISIS 141923 12 193 8
ISIS 141923 13 96 &)
ISIS 141923 14 153 8
ISIS 141923 15 144 6
ISIS 141923 16 197 8
ISIS 141923 17 98 3
ISIS 141923 18 88 6
ISIS 141923 19 216 8
ISIS 141923 20 115 7
ISIS 141923 21 121 2
ASO D 1 39 7
ASOD?2 40 6
ASOD3 38 1
ASO D4 58 5
ASO D5 160 8
ASODG 87 8
ASOD7 55 2
ASODS8 40 4
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ASOD9 38 1
ASO D10 41 2
ASO D 11 30 2
ASO D 12 33 4
ASO D 13 27 5
ASO D 14 45 1
ASO D 15 38 2
ASO D 16 30 1
ASO D 17 30 1
ASOD 18 37 1
ASO D19 34 4
ASO D 20 107 8

Example 7: Evaluation of oligonucleotide distribution in P301S mice

[0724] The distribution of oligonucleotide in P301S mice after infusion of ASO D was
analyzed.

[0725] P301S mice at 5 months age were administered ASO D at 50 pg/day for 28
days via an intracerebroventricular pump. A control group of P301S mice were similarly treated
with PBS. The pumps were removed, and the animals were rested for 28 days post-pump
removal. The mice were euthanized and brain tissue and eyes were collected. Brain sections
throughout the whole brain were stained with an antibody against the oligonucleotide (developed
in-house) and were counterstained with DAPI.

[0726] The results show widespread distribution of ASO D throughout the brain
sections of the mice. Sections of 50 um in thickness were taken throughout the entire left
hemisphere and stained with the oligonucleotide antibody. For detection, an Alexa-Fluor-546 anti-
rabbit secondary antibody was used and a DAPI counter-stain was applied. The presence of a red
or pink fluorescence intensity signified the presence of the oligonucleotide. These results
demonstrate that ASO D is widely distributed throughout the entire brain following infusion into the
right lateral ventricle.

[0727] The eyes of the mice were post-fixed, embedded in paraffin, sliced at 6 pm
thickness, and mounted onto slides. The sections were stained with an antibody against the
oligonucleotide and sections were counterstained with DAPI. The results show significant
presence of ASO D in the retinal layers of the eye as well as in the outer layer of the lens in the
eye sections of mice treated with ASO D. The same Alexa-Fluor-546 anti-rabbit secondary

antibody was used to detect the oligonucleotide antibody. Due to the high level of
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autofluorescence in the retina because of the retinal pigment epithelium, the green FITC channel
was applied to show exactly where the autofluorescence was coming from. Previous studies have
shown the presence of hyperphosphorylated Tau in the eyes in patients with Alzheimer’s disease
and glaucoma (Frost, S. Digital Teleretinal Screen. 2012, 91-100; Ho, W. L. Et al., Molecular
Vision, 2012, 18: 2700-2710; Gupta, N. et al., Can. J. Ophthalmol. 2008, 43: 53-60). Hence, this
result suggests that an ASO tau treatment can in fact reach the retinal cell layers and may
potentially decrease aberrant tau species that may be impeding vision or used as a clinical marker

for measuring reduction of tau expression in the CNS.

Example 8: Inhibitory effect of uniform 2’-MOE modified oligonucleotides on human Tau
exon 10

[0728] Several modified oligonucleotides were evaluated for their effect on inhibiting
human Tau exon 10 expression in vitro. ISIS 617782 and 617781 were included in the study for
comparison.

[0729] “Start site” indicates the 5-most nucleoside to which the modified
oligonucleotide is targeted in the human gene sequence. “Stop site” indicates the 3’-most
nucleoside to which the modified oligonucleotide is targeted in the human gene sequence. Each
modified oligonucleotide listed in the table below is targeted to the human Tau genomic sequence,
designated herein as SEQ ID NO: 1 (GENBANK Accession No NT_010783.15 truncated from
nucleotides 9240000 to 9381000).

[0730] ISIS 617782 is 21 nucleosides in length, wherein each nucleoside has a 2’-
OCH; modification and is denoted as the subscript “m”. Each internucleoside linkage throughout
the modified oligonucleotide are phosphorothioate internucleoside linkages (P=S).

[0731] ISIS 617781 is 18 nucleosides in length, wherein each nucleoside has a 2'-
OCH3; modification and is denoted as the subscript “m”. Each internucleoside linkage throughout
the modified oligonucleotide are phosphorothioate internucleoside linkages (P=S).

[0732] ISIS 415833 is 20 nucleosides in length, wherein each nucleoside has a 2'-
MOE modification. Each internucleoside linkage throughout the modified oligonucleotide are
phosphorothioate internucleoside linkages (P=S). All cytosine residues throughout the modified
oligonucleotides are 5-methylcytosines.

[0733] A172 cells were transfected using Lipofectamine2000® with 0, 0.1, 0.3, 1, 3,
10, or 30 nM concentration of modified oligonucleotide as specified in the table below. After a

treatment period of approximately 24 hours, RNA was isolated from the cells and the mRNA levels
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of Tau transcripts containing exon 10 were measured by quantitative real-time PCR. Human Tau
primer probe set 9_10 R5 was used to measure mRNA levels of 617782 and human Tau primer
probe set 10_11 was used for ISIS 617781 and 415883.

[0734] Human Tau primer probe set 9_10 R5 (forward sequence
CACTGAGAACCTGAAGCACC, designated herein as SEQ ID NO: 24; reverse sequence
GGACGTTGCTAAGATCCAGCT, designated herein as SEQ ID NO: 25; probe sequence
TTAATTATCTGCACCTTCCCGCCTCC, designated herein as SEQ ID NO: 26). Human Tau exon
10 mRNA levels were adjusted according to total RNA content, as measured by RIBOGREEN®.

[0735] Human primer probe set 10_11 (forward sequence
GGATAATATCAAACACGTCCCG, designated herein as SEQ ID NO: 27; reverse sequence
TGCCTAATGAGCCACACTTG, designated herein as SEQ ID NO: 28; probe sequence
GTCTACAAACCAGTTGACCTGAGC, designated herein as SEQ ID NO: 29).

[0736] The half maximal inhibitory concentration (IC50) of each oligonucleotide is
presented in the table below and was calculated by plotting the concentrations of oligonucleotides
used versus the percent inhibition of human Tau exon 10 mMRNA expression achieved at each
concentration, and noting the concentration of oligonucleotide at which 50% inhibition of human
Tau exon 10 mRNA expression was achieved compared to the control. Results are presented

below.

Table 14

Inhibitory effect of uniform 2’-MOE modified oligonucleotides on human Tau exon 10

expression
SEQID | SEQID SEQ
ISIS Sequence 01 (03]10]|30| 10 | 30 ICso NO: X NO: X D
NO q nM | npM | nM | nM|nM|nM | (nM) Start Stop NO
Site Site
UnGnAmAnGmGmUmAmCmUnm
617782 CorPr ConArConUnGir Cor ConGrn i 100 | 89 | 80 | 55 | 34 | 16 | 4.33 | 121914 | 121934 30
UnAnUnCrlUnGmCrAnCnCn
617781 UnUnUn G G UnA G 100 | 95 | 79 | 82 | 65 | 41 | 20.25 | 121820 | 121837 31
415883 | TCTTATTAATTATCTGCACC 77 | 63 | 41 | 28 | 16 | 11 0.65 | 121828 | 121847 12

Example 9: Effects of uniform 2’'-MOE modified oligonucleotides on human Tau exon 10
[0737] A series of modified oligonucleotides were designed to target exon 10 of human

Tau and were screened for their effects in reducing exon 10 inclusion in vitro. They are 18
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nucleosides in length, wherein each nucleoside has a 2’-MOE modification. Each internucleoside
linkage throughout the modified oligonucleotide are phosphorothioate internucleoside linkages
(P=S). All cytosine residues throughout the modified oligonucleotides are 5-methylcytosines.

[0738] “Start site” indicates the 5'-most nucleoside to which the modified
oligonucleotide is targeted in the human gene sequence. “Stop site” indicates the 3’-most
nucleoside to which the modified oligonucleotide is targeted in the human gene sequence. Each
modified oligonucleotide listed in the tables below is targeted to the human Tau genomic
sequence, designated herein as SEQ ID NO: 32 (GENBANK Accession No NT_010783.15
truncated from nucleotides 9240000 to 9381000).

[0739] A172 cells were transfected using Lipofectamine2000® with 5 nM concentration
of modified oligonucleotide. After a treatment period of approximately 24 hours, RNA was isolated
from the cells and the mRNA levels of Tau transcripts containing exon 10 were measured by
quantitative real-time PCR. Human primer probe set 10_11 was used to measure mRNA levels.
Tau exon 10 mRNA levels were adjusted according to total RNA content, as measured by
RIBOGREEN®. Results are presented as percent of Tau exon 10 mRNA expression, relative to
untreated control levels and is denoted as “% UTC.”

[0740] Human primer probe set 10_11 (forward sequence
GGATAATATCAAACACGTCCCG, designated herein as SEQ ID NO: 27; reverse sequence
TGCCTAATGAGCCACACTTG, designated herein as SEQ ID NO: 28; probe sequence
GTCTACAAACCAGTTGACCTGAGC, designated herein as SEQ ID NO: 29) .

Table 15
Effects of uniform 2’-MOE modified oligonucleotides on human Tau exon 10 using Primer
Probe Set 10_11

% SEQ ID NO: 1 SEQ ID NO: 1 . SEQID
ISIS No. Sequence uTC Start Site Stop Site Mismatches No.
549595 GGACGTGTGAAGGTACTC 20 121924 121941 0 15
549617 GCCCAAGAAGGATTTATT 31.8 122012 122029 0 16
549619 TCCTGAGAGCCCAAGAAG 41.7 122020 122037 0 17
549620 CAGATCCTGAGAGCCCAA 35.6 122024 122041 0 18

Example 10: Effects of uniform 2’-MOE modified oligonucleotides on human Tau exon 10
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[0741] A series of modified oligonucleotides were designed to target exon 10 of human
Tau and were screened for their effects in reducing exon 10 inclusion in vitro. The modified
oligonucleotides are 18 nucleosides in length, wherein each nucleoside has a 2-MOE
modification. Each internucleoside linkage throughout the modified oligonucleoctide are
phosphorothioate internucleoside linkages (P=S). All cytosine residues throughout the modified
oligonucleotides are 5-methylcytosines.

[0742] “Start site” indicates the 5’-most nucleoside to which the modified
oligonucleotide is targeted in the human gene sequence. “Stop site” indicates the 3’-most
nucleoside to which the modified oligonucleotide is targeted in the human gene sequence. Each
modified oligonuclectide listed in the tables below is targeted to the human Tau genomic
sequence, designated herein as SEQ ID NO: 32 (GENBANK Accession No NT_010783.15
truncated from nucleotides 9240000 to 9381000).

[0743] A172 cells were transfected using Lipofectamine2000® with 5 nM concentration
of modified oligonucleotide. After a treatment period of approximately 24 hours, RNA was isolated
from the cells and the mRNA levels of Tau transcripts containing exon 10 were measured by
quantitative real-time PCR. Human Tau primer probe set 9_10 R5 was used to measure mRNA
levels. Tau exon 10 mRNA levels were adjusted according to total RNA content, as measured by
RIBOGREEN®. Results are presented as percent of Tau exon 10 mRNA expression, relative to
untreated control levels and is denoted as “% UTC.”

[0744] Human Tau primer probe set 9_10 R5 (forward sequence
CACTGAGAACCTGAAGCACC, designated herein as SEQ ID NO: 24; reverse sequence
GGACGTTGCTAAGATCCAGCT, designated herein as SEQ ID NO: 25; probe sequence
TTAATTATCTGCACCTTCCCGCCTCC, designated herein as SEQ ID NO: 26).

Table 16
Effects of uniform 2’-MOE modified oligonucleotides on human Tau exon 10 using Human

Tau primer probe set 9_10 R5

ISIS NO Sequence % UTC SESQtaI'Ft)é\lit(()a: 1 S1ESQto|pE>)gt2: SEQ ID NO
549595 GGACGTGTGAAGGTACTC 26 121924 121941 15
549619 TCCTGAGAGCCCAAGAAG 42 122020 122037 17
549620 CAGATCCTGAGAGCCCAA 35 122024 122041 18
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CLAIMS

1. A method of decreasing seizures in a subject with a high 4R:3R tau isoform ratio, the method
comprising administering an antisense oligonucleotide to the subject, wherein the method decreases
the 4R:3R tau ratio in the central nervous system of the subject, wherein the antisense
oligonucleotide comprises a non-bicyclic 2’-moditied sugar moiety, and wherein the substituent at

the 2'-position is 2'-O-methoxyethyl (MOL).

2. The method of claim 1, wherein the high 4R:3R tau isoform ratio in the subject is caused by a

splicing defect.

3. The method of claim 1 or claim 2, further comprising decreasing the accumulation of aggregated

tau in the brain and spinal cord of the subject.

4. The method of any one of claims 1 to 3, wherein the oligonucleotide i1s administered using a single

bolus administration.

5. The method of any one of claims 1 to 3, wherein the oligonucleotide 1s administered using a

pump.

6. The method of claim 1, wherein the total amount of tau in the central nervous system is not

changed.

7. A method of moditying a neurodegenerative syndrome in a subject with a high 4R:3R tau 1soform
ratio, the method comprising administering an antisense oligonucleotide to the central nervous
system of the subject, wherein the antisense oligonucleotide decreases the high 4R:3R tau ratio in the

central nervous system of the subject, wherein the antisense oligonucleotide comprises a non-

126



15 Feb 2016

2013202595

bicyclic 2’-modified sugar moiety, and wherein the substituent at the 2'-position is 2'-O-
methoxyethyl (MOE).

8. The method of claim 7, wherein the high 4R:3R tau isoform ratio in the subject is caused by a

splicing defect.

9. The method of claim 7, wherein the neurodegenerative syndrome is a neurodegenerative

syndrome associated with tau.

10. The method of claim 9, wherein the neurodegenerative syndrome associated with tau 1s

associated with tau multimerization.

11. The method of claim 7, wherein the neurodegenerative syndrome is Alzheimer's disease,
progressive supranuclear palsy, dementia pugilistica, frontotemporal dementia, parkinsonism linked
to chromosome, Lytico-Bodig disease, tangle-predominant dementia, ganglioglioma, gangliocytoma,
meningioangiomatosis, subacute sclerosing panencephalitis, lead encephalopathy, tuberous sclerosis,
Haliervorden-Spatz disease, Pick's disease, corticobasal degeneration, argyrophilic grain disease,
supranuclear palsy, corticobasal degeneration, frontotemporal dementia, or frontotemporal lobar

degeneration.

12. The method of claim 7, wherein the neurodegenerative syndrome is Alzheimer's disease,
progressive supranuclear palsy, corticobasal degeneration, frontotemporal dementia, or

trontotemporal lobar degeneration.

13. The method of any one of claims 7 to 12, wherein modifying a neurodegenerative syndrome

improves the behavioral phenotype of the subject.

14. The method of claim 13, wherein the behavioral phenotype of the subject 1s setzures.
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15. The method of any one of claims 7 to 12, wherein modifying a neurodegenerative syndrome

slows the progression of neurodegenerative disease development in the subject.

16. The method of any onc of claims 7 to 12, wherein modifying a ncurodegencrative syndrome

decreases the accumulation of aggregated tau in the brain and spinal cord of the subject.

17. The method of any one of claims 7 to 16, wherein the oligonucleotide is administered using a

single bolus administration.

18. The method of any one of claims 7 to 16, wherein the oligonucleotide 1s administered using a

pump.

19. The method of claim 7, wherein the abnormal 4R:3R tau ratio in the central nervous system is

decreased without decreasing the total amount of tau in the central nervous system.

20. The method of claim 7, whercin the antisense oligonucleotide has a nuclcobase sequence of SEQ
ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO:
17, or SEQ ID NO: 18.
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Bl CLO210WCSEQ t xt
SEQUENCE LI STI NG

<110> Tinmothy MM ler
C. Frank Bennett
Sar ah DeVos
Frank Rigo

<120>

VETHCODS FCR MCDULATI NG TAU EXPRESSI ON

FOR REDUCI NG SEI ZURE AND MCDI FYI NG A NEURCDEGENERATI VE
SYNDRCOVE

<130>

<150>
<151>

<150>
<151>

<150>
<151>

<160>
<170>

Bl OL0210WD

61/ 719, 149
2012-10-26

61/ 660,676
2012-06-15

61/ 618, 435
2012-03-30

32
Fast SEQ f or Wndows Version 4.0

<210> 1
<211>
<212>
<213>

DNA
homo

<400> 1

caaaaattag
aggaaaat cg
ccagcect ggg
accaaaaat a
gt gggct gat
gaaccaagat
caatt ccagg
tgggagttag
aaaaaagtta
gt gggaagat
gcact ccagce
aggt gt acac
agt cagaagg
tctttgggta
gagaaaaagg
at ct at aaca
agacaacttc
atcccactgc
agcct ggggce
gtcttccagg
agcat aaagg
agcactgttt
cgtttectttt
cgatttgtta
gagaaaggaa
aagggat cggg
aggagaggac
cactggcectt
aaagactcca

gcggt cagceg

137001

sapi ens

ccgggagt gg
cttgaacccg
caacagagcg
aat aaat aaa
at agggagaa
agaggtcttg
ct gagt gcag
aaagcagcct
gccaggt gt g
t gct t gagcec
ctgagcaaga
cat caagggg
ct agggcaga
t atgccectc
t cagttccag
tatgttgatt
ccat ct ccct
ttgggcttaa
ct gggcgacc
ggacaat ctc
tgtttcaaaa
gaaattcgtc
fttttaagta
aggaaaggat
gcagect ggg
gcggacggac
accgccccag
gccccgaccece
act acaggag

ccgeggect g

t ggcat at gc
ggaaacaggt
agact ccatc
at gat cactt
act ggagagc
aact aggat g
t ggct cat gc
gggcaacact
gt ggt gccca
ccaggagttc
ccttgtctcc
cagct ccatc
ttgctttgag
tgtttaaaaa
aaact gtgtg
ttttaaaaag
aggaggagat
acttgatgtt
agcagaat ga
t agct ggecce
gacgt gat ac
taatttaaga
cagtt ctact
t cacct t ggt
ggaaagagac
t cgagggceg
gctgactgaa
cgcat ggccce
gt ggagaaag
aggcgt ageg

ctgtaatccc
t gcagt gagc
t caaaaaaac
ctgaat act g
aaggagat ca
gtggcagtta
ttgtaatccc
gcaagacctc
cctgtagtcc
aagcttgccg
aaaaaaaggt
t ccaggccat
caagccccca
t aaagt t aat
aat aaagcat
aat at aagag
ggct gcect a
ggggaaat ga

ggaccact gg
ttaaacattc

aaat aactgc
tttttttttc
gtattgtaac
cagt aacaaa
cttagccagg
gccacgtgga
agt aaagggc
gaaggaggac
cgcgt gcgece
ggagggggac

Page

agt agct ggg
cgagat cgtg
aaaacaaaca
at ct aact ag
ct aaggt ccc
gaacaacaac
aacgctttgg
ctctctaaaa
cagcaact ca
t gagct acga
caatt ccact
t ggct cat ga
t ggt ggt t ct
atgcatttaa
tttacttgct
ct at gcaaat
aaccccccta
aaaat ccaag
tcagtttcag
agactt caag
aaat gctctg
t gacgt aacg
t gagtt agct
aaaggt ggga

ggggcgat tt
aggccgct ca

agcggaccca
acccaccccce
acggaacgcg
cgcgaaaggg
1

aggct gagac
ccact gcact
cacacaaaaa
ggat t gcagg
tacatgtcca
aacaaaaagt
gaggct gagg
aaaaaaaaaa
gaaggct gag
ttgtgccact
gacttttcta
gacatt ct gt
cact cct act
aaaaaaaaag
ttttctatta
t ggagcttca
cat agaaat ¢
ct aaggccga
gct gaggt gc
ctctatttac
cgatgtgtta
gttagattca
tgctttaage
aaaaagcaag
cgggact acg
ggacttct gt
gcggcggage
acaacgacac
cgt gcgegcet
cagcgccgag

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



aggaacgagc
t ggccggagyg
cgcgttcecg
ggcgcegegec
ccaccgccca
ccgt cctcge
ccgect ct gt
cgtgcgeegg
gct ggggeca
gcgcgt gt gt
ct gt gccggce
t cgact gcag
gt gt gt gt gt
cctgcegetg
t ccctgcacg
ctgattttag
at 't gggggc
gcccttccce
gcgeggat cc
ggact cggcg
ggcgcgagac
cgcceggcegt
ct gcggcagt
cccact cecg
t cggegt gt ¢
ggcggggcct
ct gcgggcegt
t ct gt agagg
gttcagtcaa
cgagcccat t
cceceecggeac
ccgggaagct
gggat ct cgc
agcgagggac
gct ttacgece
gt gctt cgge
at ggaaacca
agaftgggga
ggaagccccyg
cgcagat agg
tttatcttaa
ggcggcaggy
tacgcacggt
gacggaagag
ctggggaat g
agggct ggag
cagagcggct
999cgcgggy
gccegeggcec
gaggaaaggg
tccgegettce

cggt gggcaa
gaaact ct at
ggat gcagcet
t gt ct gggca
tcttacattc
aacct ccgtc
ctagct cacc
t gat ccccect
ccgeggttga
aagcattgta
act gt at aag
gtgtatcccc

cgggagacgc
agaaggct cc
ctgctcgege
ctcgcagt ca
ccttctgeeg
ctct gtcgac
gcacccctge
gcat cggt cg
gggcggcct g
gt gt gct gga
agggt ggggc
ccttttgeceg
gt ggaggggt
ttcgccatca
ccecctecctg

gcgggggcey
t gggagaaat
ctgcgcacgce
cact gt gcac
gcegetggt e
t gcaggt gca
gtgcgcet cee
gggt gt ggac
cccecagcecce
acgtctttac
ggcat t aaag
gagcact ggg
ttacgtgatc
cctceeccect
gttggatctc
gcat ggaacg
t ct gaaggga
ccctecctac
gct ggct acc
ctgttgettc
cacacccatc
caggt gt ccg
ccctggggt a
aacccccgeg
cggcect ggg
ataaatttca
ggaactcctg
fttctggtta
cat ct aggag
gcttggetge
cct gggt act
cagggat cga
ttccecttcee
acggct acgt
agcceggt gg
tgcgatttcg
ggccgggggc
cctggcetcetg
tttgcgcgga
cggat cct gg
cgagcgagt g
t cagaat ggt
cctctgegtyg
cggcccctta
ttct ggggt g
tttactgt at
cat ct ccaaa
t gcccccacce

cggacggecg
cgcggaggcec
ct gcgecgec
ccgecaccca
ccgccaccac
t at caggt aa
gcecgecgecce
gggccaccgce
gaaagggacc
gggtcttcac
gcggcggcyy
caat gggcgt
ccgat aacga
gct ct aagaa
cacct cccga
gccecct cce
cgaggagat g
ct ggcacaga
gct cgcaaag
cccgttcgeg
tct cggggeg
t gccggaggce
cctggt ggge
ccettttttt
ggt gccat ge
ggagggggac
ggcgt t cgcece
tgcgctccca
acgcccat gc
gaggct t gct
ggcgt gaccg
tgggattcga
accccaagtg
cat ccgggga
gcct ggcegy
tttctgagce
gagaggggat
gggggagccyg
cctgaggcet g
tgtattttta
cccgt gtcca
gccaacgaat
attctatcgce
ct gaat cctc
ccgeccggga
gcgaggct cc
tt caagcatc
agat ggagcg
attgccat ct
ggat gagege
ctccattttg
gctgttaatg
cgcgeget tt
t gacggt ggg
ggccat cgac
acccctctca
ccaggct gga
ct caggct cc
act gacccat
tcattttgtg
aagcattgta
tcct cect ct
cctgctacge

Bl CLO210WCSEQ t xt

agcggcaggg
gcgct geccg
cgceggect ¢
ccagct ccgg
agccaccttc
gcgecegeggce
ctcgecectce
agggcccct ¢
t gagcaaggg
caccagattc
tgact t gggg
gt gt gt gt gt
cccccgaaac
agacgt ggat
gcagtgattc
cttttcctce
gggaggagt ¢
gacgcgagca
gcagggttca
ggcacgcaca
gatttctttc

gcggggct gg

gaggaagggyg
ccccct cgga

caaaccgggt
aat cagcgct
cagcaccttc
gccetggttt
gcctcectcettt
gggttcgatg
cgcgcagcect
gtctccgtgce
t cct gagggc
t gggt gggga
agaat gt gag
cactggactg
cttggggctg
cgcccagtcg
tttctgattg
ttaatattat
agttcaccgc
ccatgcctcg
t gaaaact gg
cacgcgggtc
ccaggccgac
t cgcat ggct
gtctctccte
agggt ct cgg
cgcgagcaga
atttagccca
aaatgtgttg
gaggaacct c
aaggaaat gg
gt gct gaacc
gactcctccc
ccctetggeg
agggat gat g
aggct cagca
cct acaggag
ttttgtgatg
ttataattac
acgt aaacaa
aggt ccggag

Page

cgct cgegeg
ccecectecece
aggaacgcgc
caccaacagc
t cctcecteceg
t ccgaaat ct
ctctcegeag
cctgectecce
at gcacgcac
gcgcagaccce
gaggggact g
gt gt gt gt gt
cgaat ct gaa
cgggttct ag
cgacagggcc
t t cagaaacc
cacgcgct gt
gcgecegt gee
cct ggecet gg
gccgcageca
t cagcgct cg
cgcgcagggc
gaggat aggc
acgcgaggt g
ggcecgggct t
gaaat ctt gg
t't cgggggct
ctggcttitta
cetttttege
aact cgagt ¢
cgt ct cggag
gcgcet gcgag
cacgccacac
gcect ggegy
gaaggggcat
ggcgcagagg
gcct cacccce
gcct cct gga
gcccct ggag
gtccgtactg
gcccccaaaa
ccctectgtg
t 9cgggaggc
gcccaggttyg
cctccttgac

gggcccgcecg
cctcgecccc

ggtggccccg
gat gt cacct
at gct gggaa
gcgetttggt
agggggacgg
cttccctcca
agccggt gcg
cattcccagc
ct cacacacc
ggggct ccga
ggaccaat t't
acagggaaat
gctgcttata
t gt at aagct
att aat ggat
t gactcttga
2

cgcccact ag

t ggggaggct
cctcttcgece
agcgccgcet g
ctgtcctetce
gcct cgecegt
act ggggct t
ctgct cggag
gcgt gagt gc
caggt ggagg
cccttcactc
gt gt gt gt gt
atccgetgtec
aaaagat gac
ttcact gccc
cgt aggggac
cactttagtt
t gagaacagt
cgat gt ggac
cgcacggat g
gagcgceaggg
tcgcccectca
t gt gcct cet
ccatcttttt
cat aggacag
cgttttgetg
ctttgetfttyg
tt ct gagggt
tcctcatttc
aaccccccga
t ct gccggcyg
c€ggcggcaga
caggttgccce
ggcct cteceg
aaggttactg

ggggat tgcc
ttccet gecgg

ggacacggga
gccgcagaca
attaatatta
ccgagt ct gg
at gaacct gg
gcacttctga
atctgaattt
ggt ggcgt ag
cgaggagttg
agacagagct
gaaaagggga
cctgecttityg
caaagcgcac

ggggccgcet g
tccttcgtag

ggacct cgag
cct ct ggaaa
aggcgggage
t gt aact cca
cagcgact gc
gagttctatc
gtctttccta
{1t act gt at
gcttatattt
aaacagat aa
agct cat aca

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
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580



ttccttggec
ttgggt tcac
agt gacagt ¢
aggcat t gct
cttagaatcg
ct attaaacg
at aagatt gt
aat tt aaaga
ct ct gt ggct
aact ggacct
aaagaat cac
caagaggt at
agt gggaagc
cat caccgtg
act cct aact

t ggggggcac
gcagggagag
ggt t ct caac
gagggt gct a
aaggcacagg
ggt t gacact
t ct aagt gct
tgctgttatt
aggt cacaga
gccacatgtg
acattgaccc
agt ct gt aat
atttcttatc
t at aaaacaa
gtttctggac
gaaat caaga
tttagggaca
cccactgatg
agtcctcttg
ggcccaggcet
cctcetgtcte
ct ccaggt gc
act gagtgtg
actttctgta
atgtatagtc
caat caggga
t gt gccaagg
ccccaggt cc
aggaggt agg
acct aagcca
at ggt acctg
gccaagcaca
cttgtgattg
agataaattg
cct gcaccaa
tacacacaga
cttctteetg
t gacct gcct
gagatctttc
gt cagggaag
ct gacattgg
ggattaaata
fat agt cat t
act aagt aac
cacat agat t
atcttttgac
tgtctgtitt

gattttgggt

aagtttgctt
ctttggacga
cat gact gt't
cct ccgacag
ctttgattga
tgcecctttga
ggttttcctt
aactgtttta
at at gt acga
tgecttct at
t caaaaacaa
t cggtccata
aggt gggaaa
t t cagagacc
t gccat gecce
ct cagcaggt
gagt cct cat
f'gggggccac
ctgacatctt
acagt ct cct
ggcactgcta
t gct aagat t
atct ccgtga
gccagt gggt
ggtttacttg
agt agaat at
cggagcat ga
t ggccecgac
agagcaaat a
tgctctgeca
ctgggggat ¢
t cagat cccc
aggcctgctc
t aagaat ct t
t t gcaat aag
gccectgttg
catgctcctg
aggaggaat t
agcat gcaga
ccttaatttt
cccgat agaa
ct att caagg
ccagt gcagg
ct ct gat cgg
tattgtttag
t ct cacgggt
t agt aact gc
gct gaat gac
ttacact gag
act gggcaga
actcttgcca
aaat ccactc
t cccgecage
cagtttactc
gcgaaggagyg
t aaact ggca
aagcaaact t
t at gaattaa
aat at at cag
t ccaagattt
acagggct ca
gcct atgeca
ftacattgtg

ct ctaacaga
tttggggaag
cctgctggaa
gaacaaaaga
ggaaaggtta
ccctcatgece
ctgccttitt
ttccactttc
acacgtgtta
tgatgtattt
at aaaaacag
ccaaat ggat
ctgcgtttga
cccaaagccce
aggagt t agg
gacgggaaga
gttccagcag
t gagat gt ct
gt gggt agag
acat caaaat
tcttaattac
atctcattta

t ggggaaact
ggt ggaget g
gccat t gt gg
tgattccaaa
cccagaat aa
acagagagca
tctcttccta
t at gacgggg
aagacgt aga
agctt aggtt
tgagattgtg
t t ggcaaaga
tattccatta
ccttgccaaa
ccacctct gc
t gagacaggt
t agaat gggc
ctttgetttt
at ccaaacac
aaggt tt ggg
gcagt gt t ct
gcctcct ggg
ct gct t ggag
tgccat gggg
t cagt aaat g
cagaggggt ¢
t agggat caa
agt ggat cct
caggcaagcg
cat gccagga
cat cccgggce
gtt gaat aaa
t aaagaagag
aacagatttc
gt ggt gt act
t aaat t cggc
ttttaaaaag
tactttaacc
ggt ct t ct ct
catt aat aat
gagtcatctg

Bl CLO210WCSEQ t xt

tgtttatata
gggettgttg
gggcgt gact
aat ggat act
gatttattcc
cttggaggtc
aacatctgtt
cctcagcatt
tttttccaat
atttagcatc
ccgt aggggc
tttatccatg
ctctgctcett
cctcacactc
tgcttccact
gaagacccca
ggact ctcag
agagagat gt
gccaggaat g
at gacccagt
attcattgag
at cctcacaa
gaagcacaga
gttgcctgac
act agt ctgg
accact gt ct
ggt t agggag
aggcatttca
aggtccttaa
cagctggttt
ttcagtgtgg
ctgtacctcg
ggt gt gggt t
tgggcect ggg
tactgtggta
gagtttgctg
caggttccct
tttgagettt
ttcagcaaaa
ttcatatttc
cat gt cagcg
agcagct caa
gcat gt ggag
cacaaat ccc
agttttttgt
ttcacacaag
gcat cat cgg
t aaagat cct
gat aggaaaa
ctgaaaattg
gagatttgtc
at aaactgca
agggt gacct
aagt gagggc
attttacaaa
agggtggttg
gaat cttagg
ct aagaagcc
tcattatatc
gaaact at at
tggt gt ctgg
gcactgtctg
aat gcagaat
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gcaat aacct
gctttget gg
{'ttaagt ggt
gcccat aaat
ggt t ggaaaa
ggt gccagcec
gttacagt cc
tatgtgtgtg
t ggacatgtg
ttccttactc
ct aat acagt
aaggat aaat
t cct ccacca
ccagaaacac
agt gacat gg
gcct caccag
ctgttttcct
ttttgtttte
ctgttaaaca
cccaat gt ca
tgtcttttag
cact t ccget
gagggt t agt
actagttccc
gaacccagat
cacaaat gaa
at gt ggagt t
ctctacattg
acctcttccc
gattgaccca
ccaaggt caa
gcaaggt gaa
gagt tgggt g
aggctittct
cctt ggggcet
t ccaagaat t
gcct gcccag
ctgggttctc
t acaaact cg
at caggct cc
agt ccccaag
gggcagacac
gcagtttggc
agctccctge
cat ccacaac
ct aacccggt
cggtgtcctg
ggt gat ggaa
gt cggcaact
cacacaccca
atctgetgtc
t gct ctccac
ggct t agt ac
t gat cgagaa
t gaagt aat t
gttgagagt a
aat t ccat gt
ttcttatcgce
agaaaat cat
aaat gt gaat
at cagccagt
ggt cctccga
cctt caggga
3

ggcttggcetc

gftttggatg
ftctaatatc

t gt t agaaaa
agt ggccet tt
t ggagat ggg
atttgttgaa
gtttcagtag
ataattttcc
cctccttgaa
gct agacat a
ggggaaat ac
ccactttcct
cccect ggece
agct ggegt t
ctgggctgca
gt aaaaccat
acaact cggg
t cct acaagg
ccact gct gg
gaggccct at
at gt agcagg
aacttgctaa
tccectctcea
atgatctata
ttittacaag
aaagct ctca
gtgctctgtt
ccaat ccagg
gggaaggct g
gtct ct gagg
agcgt t ggcg
ggcat aggca
cacttcctgg
acct gagaat
cctttcct gt
at ggct ccca
cagttaggaa
aacaacttcc
at gct gagcc
aaatgcattt
tgttaccctc
ctaatggtta
t cact gt gag
ttggagtat g
act cact agg
tggat gagt g
tcagttgtac
acccagct cc
tgtttaaatg
cct gect cat
cagcccaaac
atcgggttca
agt aat ggca
caacagagt g
gagt agaaaa
at ccaat aag
t t aaat caag
ttaaat gata
ttgttcaccc
gaaatttct
ftcagtttg
tt

t
t
ttttactttt

5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360



tttttttttt
aagtctttcc
attcctcagce
gagt ct cgct
ccacctcctg
acaccat aat

caggct ggt ¢
ggattacagg
att at agcaa
tgcttggctg
gcatgtttac
aaacttataa
gact agcaca
cct caacaga
agt ctt agat
t gaagcaat t
ct aaat ccag
tccttccage
gat ct aagt ¢
cct ccet ggg
t ct acagacg
tgggacggt g
ttctaaatca
aggtcatttc
tgtcttgect
at cagggcaa
ggaggccgag
cceegt ct et
cagct act cg
gagccgagat
aaaaaaaaaa
ttaaaatata
ttttatatat
atatttata
tatatatta
ttatatatt
tattatatat
atatattata
atatctaata
atatattttt
atattatata
tatatatatt
t at at aaat g
act t gaagcc
aggaaact gt
aggccgaagc
t cccat agca
aattctattt
ctgcattttt
cagaatttaa
tgttgtctat
gaacct gt cc
agt cat cagc
ttccacgcetg
cat gaggcca
gaagt gat ca
at aat cct at
t agt ggt gaa
gct gcact ct
t caat gt cat
caagaaaaaa
aat aaaaat a
cagaagcaag

t
t
a

t t cat ggt ct
aaaacattca
acttttactc
ctat cgccca
ggt t caagca
gct cggcetga
ccgaact t ct
t gt gagccac
gtctggtgta
t gat aagagg
agacct t cat
attagt aaaa
gcactttgaa
ct gaaaat aa
caat gt ccaa
gat aat aat g
gcat caaaga
ct at ggccca
tgcagtttca
at agcaagga
ccacagaat g
ctcctcecccece
t gt gt caaca
agt ggt acct
cat ccccctc
cat caggcag
gcgggcagat
act aaaaat a
agaggct gag
cgcaccactg
aaaggaat ct
at at at at at
tatatattat
tattatatat

t at
tatatattat
ttatatatta
tatgttatat
tattat at at
at at at at aa
ttat at at at
atatatatta

aggccaggct
aggagt ctga
aaaaat t agc
aggaggat cg
ctccagectg
atatttacat
t at act gggc
at cagcaat a
aacct cct gt
ctttcatagc
cctcccacca
gccccaat cc
gct t agaaac
tt cat aaact
agggat aact
gttcctccect
gttccctgtg
t aagt gct at
tttttaatca
aaaagacttt
ctactccctce

ttaccatccc
actaaatttt
catcagcttg
ggctt aagtg
attccgectc
tttttgtatt
gacccaagtg
cgcgeeeggce
cat acaagat
cagt cct gac
gtcttattct
ggt gggcat t
gt cattcaca
gtttaaattc
cact aaaaac
tttcattcat
gaagagggac
gttttctgtt
ccacaaaaag
t att agaaga
ccaagaacga
agcgt aaagg
gagtt gt cct
gtttccagtt
ccatggcctg
tct gggcgeg
catgaggtta
caaaaaatta
gcaggggaat
cactct agcc
ctttggtttt
ttatataata
atatattata
ttatatatat
attatatatt
atatttatat
tatatattta
attatatata
attatatata
t at gt at aat
attatatata
aatatatttt

cggt ggct ca
gact agcctg

t gggcat gat
cttgagccca
ggt aacacag
gtatttaaat
tt gccaaaaa
t gtt aat aag
t acact gggg
tgctcattge
tcegttttct
ccagt gcagc
ggaggatttt
cacct gaacc
t gcet cet gg
tcttagcatc
gagt gt t aat
aaat aat cat
gt aggattca
t aaaaagat ¢

atttgtgggc

Bl CLO210WCSEQ t xt

atttgatagt
cttaaaatca
caccttattt
caat ggcgcg
agcctccgec
tttgtaggga
at ccacccac
cagcttgcac
tttgaatggg
t gcagat cag
t acagggt at
ctccececgecce
t agaat ccca
cctttgctat
agttttaaat
tcctetcectt
ataattatct
ttact gagaa
t ccagggat g
ccecetggcetce
agt gct ggga
acagctcctc
ggat cggat ¢
gttcttaatt
tcccccaaaa
gt ggct cacg
ggagat t gag
gccgggcegt g
ggcgt gaacc
tgggcgacag
atatattttt
t aat at at aa
tattat atat
tatatattta
tatatatatt
atattatata
tatatattat
tttatatata
ttatatatta
atataatata
ttatat at at
atatatatta
cacttgtaat
ggcaacaaaa
ggcatgtgtc
ggagtt caag
caaggccctg
gtgaatattc
cccgaacagce
ccaagcaaag
cacagcaaaa
caggaaacat
gtcttgtcett
ggct cagcct
gcagaacat ¢
ttattaaaac
gcttctctcee
tcaact gtgc
aaagactgaa
gaaccaat gt
taagttgaca
ttatcgtttg
ccctgttatce
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aaat at t act
t t gaat gat t
tttaatcttt
atcttggctc
gt agccggga
t ggggt at cg
ctcggect cc
cttatttagg
cacagat gac
gct gt gt gga
cagaagaaca
atcttctgtc
act t aagagg
attaactccc
cagcaagt ga
t ggccecgtc
ctagt cccag
ggct ggt gat
cactttcatg
t gt aat t gct
aggacaaat t
ctcctgaatt
cagttctgcc
gaacagt ggc
agagact t ct
cct gt aat cc
accat cct gg
gt ggcgggcg
cgggagat gg
agct agactt
ttttatatat
atatattata
ttatatattt
t at at aat at
atatattata
ttatatatta
atattatata
taatatattg
t aat at at at
t at aaaaaca
taaatatatt
tatatatata
cccagceact g
caagat cctg
t gt agccct a
gct acagt ga
tctctaaact
actacctatt
tttctacttt
gttatatatg
gt cat ggt gt
caggaat agc
ttccctatga
ctgcctctge
cctaaat ccg
ctatttaata
accgggttca
ct gagaaaag
t aaattgaaa
t cgat ggct g
at ct gggcca
ttaccagt aa
act ggct get
4

cacctttatg
t gaagagct t
ttttgagacg
act gcgacct
ct acaggt ac
ccatgttggce
caaagt gctg
atat gt gat t
ctttagtaag
ccccagect t
cct act gggg
t gt ct gccag
gt aaaat cct
ct gaggaaag
gaattaaatc
caccctactg
ctgctggttt
gttatcttgg
cttgtgtecct
t gt cat gt gc
cat ggaaccg
ggagccageg
attgatttgc
accaaact at
tgogtaatta
cagcactttg
ctttgtgaaa
cctgtagtcce
aggttgcagt
cttctcaaaa
at aat at ata
tattatatat
atatattata
atattatata
tatattatat
tatatttata
ttat at at gt
tatatattat
tatatattat
t at at aat at
ttatatatat
cacat at ata

t gggaggat ¢
tct ctacaaa

gct act t ggg
gctatgattg
tttttttttt
tgttgcatgc
gacaat gt at
caaat aaaac
agt cgcat gt
cat tt ggaag
gcaggggaaa
tgctggtccce
ctt gaat aat
tttitcctgg
gttcttcett
gccagt ggcg
taaat ccctt
at gagaaat g
agtt aaaaaa
gactgaattc

t agggt t gcc



aagccct gaa
tccatattitec
t gt ggt ct ct
ctttgagctt
tgctgatctg
ccacct ggct
gccagcaggg
cttgtctgtc
ggggt gcct 1

ggaagggct g
gcttttctgt

aat ct cat at
t gt gacagga
gtgtaat at t
gctt gcacct

gt aaat ggag
cccccacccet

ggat gt ccag
gtct gt gcac
gagcct t aag
tgcct cagt t
ccttatcatc
tccaaaattc
cgt cacct gc
agct ggectc
cgectcetge
ctcacccatg
ccttcctcag
gct acgegt t
cttgcceceeg
aggact gt gt
aaaaccct ct
gctctectta
t at acat gga
cct act t cag
at gct gat aa
agt cccgagg
ttcacagctg
gccttectge
gt gcaggagc
ct ct gt gaat
cct ct aaacc
gggcaggt cc
gaaaaat gt t
gaggct ggaa
gcttcccaga
aaggcagaca
aggagact ga
aaaat ccact
aagggggagt
cat at cgaat
ttcccacagce
ctcccacgtt
gt gat at ccc
gatcatttca
tttagaagca
cccgagceat g
cttggcacac
att gggcagc
gacagat gca
ccccatgtca
agccct gect
ggat acacaa

ttcatttgtc
cat ct gagaa
cttctgttcg
ct cagaagt g
aagtctttgg
ccct t agegt
t ccgtgceca
cceftctttg
gagcat gacc
ggacttcctt
fitttctgga
tctaattatg
at cgat t aag
ctgacatctg
ggcatttgaa
ggtttctceg
gacaat ggcc
t ggccccat a
tt cggt cact
ctcttetceee
tgccectcetg
t caccct cgg
at at ccaatc
cctggecctc
gagctgectg
cagcctgecec
gcagccttge
fgtccatctt
t cct ctcacc
cttcctgtgt
cttatgtgac
ttattaacac
tttaaatcaa
aat aat aaaa
accaacttaa
t aat agcagc
t ggggat t at
gggagggage
ctct gcaacc
caaaagacac
gggt catat g
aggct gct gc
acacttatca
cacacat acc
gat gtggat g
cagcat ct ac
aagt cagccc
gtctgtattt
ttactttccc
gat ggggaac
t act t agaat
caccct ccct
ctcctccaca
accctagttt
gcct at aaat
t ccaaaactg
gcct gecat ag
agccct gagt
ccagggcaca
accagt gt gc
cggggact cc
cctact gggce
atattgatcc

aact aagaga
at ggagatta
catagtcata

ct gcagggct
t gggct gact
cagt cagacg
ggagggat gc
gaaggaagga
t caagt gat't
ct gggct caa
gttttcagtt
cct aggagca
gcat gagt ga
fttggtgtca
tt gagccaga
gagcgt ggat
catctcttct
gccttgegtt
ggaatttgcc
tccacat cct
tttccagtca
at cct t at gg
cgttttgeat
t ccaagtgtg
cccgggt cec
t gt ggct cct
ccctcetcetece
ccccgaagcet
t gt ggcageg
aggact catc
tttccttctce
agt t ggat gt
gtcagttctc
aacacatttc
cgcact cccc
agt ggatt at
tatcctcatt
cagct cat cc
t cagagcat ¢
gtctttagtg
t aacat gagc
tt cat ggcgc
aat agagaag
ccccacacac
agaggagcct
agggagaaat
tctactgtta
t ct agt ct gt
catgtctaca
agagaaggga
ttgcaacctc
ct aact aaaa
tttaagaaaa
ctgttttatc
t gt at t aagg
aagggt ggag
gcccccat gg
gcaaaatt ag
ct ggt cat ag
cctgggcet gc
act act aagg
ccacaatgtg
aat ct ggact

Bl CLO210WCSEQ t xt

tttttggcca
tactgtcttc
gaact gaaat
gggggat gcc
ttagcct gac
gt gcagct gg
at gggt ggcc
gccccaaacc
t ccageccct
gt cacgaccc
ttttcctaac
gcctct cecc
ttaaattaaa

aaggcacggg
gcggggct aa
ggt gggaggt
ccagcgt ggce
ttagt aaaat
atcttccagt
ggaacagacc
cactct cacc
aaacaat aat
gccattgcca
gt cct gccat
cacaccttgg
t cat agat gc
ctgcceccacc
ttcceccagec
ccgtgcetcce
tgcccacagg
cagtcacaga
t gagaaatca
cacctcctag
ctttgaaaca
attggtccaa
tct gct aaaa
ttgcagagaa
ctctgtccag
ccccat ctgg
ct aaggactg
ct ggagaaat
cggt gacggc
ctcatttttc
acatgctttc
ggcaggt aag
ttaattaaaa
agaaaaaggg
t gggct acac
ccaat gt ggt
ggagct caca
acagggt act
gcaagagtca
t ccaccagct
agggtttgga
gtgagt actg
ccacct ggag
at cccagcegg
gagct gggca
ccttagacca
ccaat ggcaa
ct cct aagac
cagagaacac
aat t agaagg
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agat t aagat
cccct cagaa
aaaacaactt
t cccaggagce
ct gaaat agt
ttcctagggg
acagcccagce
agggt gcaag
gccagtgcetg
t t ggat ggaa
cagacaggga
accact caca
gccaggcat t
gcaggegegt
agtcagtttg
atttcagggt
caggtttgag
gctgccccca
cccgaatgtg
cgccagtttc
agcgat aaaa
gagttgttcc
aattcctccce
gggcat cgcece
ctcacctccce
cgtgctettt
ccctatttaa
tt ggcact ca
cagt gcct ca
tt gcacgt cc
gctgggcaca
aacaggccaa
cactcagttc
ttctataatc
atgagttttg
ccattgcctc
gcaaact gag
gcccaagct ¢
ttctactgcee
gagaagccat
tatttgaaac
agaaccaaat
ttccggct ca
cggaggagt ¢
cccagggaag
gt ggggcagt
t cacagt gag
t acctgat cc
t cacactctg
cagct gaggc
t t cat ggcgt
tttctcagtt
acaaagt gaa
gcaggt ggag
agtcattctt
acagt at cat
gagct gcaga
gagggcat ct
cgaacaccct
cagagagat c
tgccaccttc
t t gggact ac
t cagtcccaa
5

ttcccatgec
t ggat gat aa
aagagaattc
cgcagt cagg
atagct gctg
t gagggct ga
ctgcact gat
acagt gggt g
acttctctgg
tttcctggga
cttggt acag
gtgtttagca
gacttggatg
t aatt gaact
ccttcaccct
gt at gcat aa
t gccagt cct
ttaccacctg
gcaagccat g
ttccaggcat
tgattttaga
ctgtttcaat
agagcaaccc
t gctaagcca
t gcccagt cc
ctgccecttg
attgacctga
aggt ccagag
cagtttcctt
t gt gagggca
t agat agct ¢
t gt caaat ga
cagtactcta
gttcctttge
ct at acgaag
gttaatcctc
act cagagat
tctcccgett
t gt gct agt ¢
gccct ccage
caaaggcaag
ttagt gct gt
cat caagcat
cat gt ggct a
atgacattca
ttccct gage
aggggaggt g
cccttectca
ggaccaggaa
tggggt tat g
t gaaat acac
ctggtcttge
gat accat at
caggcagagg
caagaaaagt
cagt cct ggc
gt gcgggeac
ctctgtcgece

gt gcccgggyg
gacacctgga

cagt gggat a
ctggctttct
t aacaaat cg

13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15420
15480
15540
15600
15660
15720
15780
15840
15900
15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920



aagt cagct g
gcagat cat t
ct act aaaaa
tt gggaggct
gggt gaaacc
at aat cct gg
t gcagt gagc
t caaaaaaaa
gct atttggg
gct gagat cg
aaaaat aat a
gagacaggag
gggt agccca
aacaagt gga
gagt gaaaaa
agggat t cag
gat t cgaacc
tcccect age
agt gcct cac
tittcatggg
caacagat gg
ggcat aat t t
cgggt gaagg
gggggt get g
ggaggcagag
aaaaccacca
tttccacatc
tctatccttc
tatttgtgtt
cagcct ccct
cgggcat agc
at gagt ggat
cgcecet gt agt
t gaaact agc
gcagt ggctc
ggccaggagt
tttaaaaatt
ggcaggagga
gcact gcagc
aaaaaggct t
tttatttgtt
ttttgaatgc
ccaaat gcct
aaagat aaaa

caaggaaggg
gt gt ggt ccc
ftagaatttc
caggt cct aa
t gt ggt t aaa
aaat gcagt ¢
gaagacaat g
t ggcagct ac
agt gt ggccce
t cagaagt gt
t acagcagcc
ccaaaaat at
tttggccaac
gtt ggaget g
actacctcta
gtcatttgag
aat caggacc
t acccgagac

gct ggggaag

ggcgt gat gg
t gaagccaga
t acaaat aat
gaggcaggt g
ccgtgtctac
ctact aggga
t gagat ggt g
aaaaaaaaaa
aggct gaggce
cgccact gca
aat ct gagt ¢
agt gat at gg
cacgat gt ga
tagtacttta
ttcecttceccee
ggaagt caag
caggat tt gt
tttcccattc
tgcttttctc
cagagacct g
ctttttccett
gt accaaaaa
gagaaat ct t
ccagccct ge
ggagcct cat
tcatgttaaa
t aaaggct aa
tagtttcaca
taatttccac
cact cgccca
gcat ggcaca
gagt tcaat a
cccagct get
ctgggcgat a
acgcct ggaa
ccgagaccag
agct gggcat
t cacttgagc
ctgggcegt ca
t ctt aaagag
catctttcca
t aaaagt ggg
tagattctcc
gatcttgatg
t ggt gccagt
aggt agggct
agat aacaac
t ct ccagaac
tt aaggat t t
acact cat cc
t ggt gat gga
cagcagccag
t gct gacacc
gagggaat ga
acaggaat ca
tacttgttagt
ctagttccca
t cagaaagt g
gacaaaagag
cacttactac
t ccaggct aa

t ggggaat tt
cctcacaatc

ctcactccta
agt t caagac
taggct gggt
gt cacct gag
t aaaaacat a
ggct gagaca
ccact gcact
aaaaaaagcc
acgagaat ca
ct ccagectg
actttaat at
gggcact gga

tttcagggtyg
cagtttat at

tcttctacag
t ggcacct gg
gcttcttatg
actgctttag
ccccaaagac
gaatttcagc
aaaaaaaaaa
gt gct cacca
ggagt ccagg
caggttctcc
at gcacccac
gcagacagt t
aaat agtt gt
t caaat ggaa
aat gt t gt ct
t cgcagggag
gaat aagcac
ttgactacaa
ggggaat ct g
t agcgagaac
t cccagcact
cct gggcaac
ggcgat gt gc
ccaggaaat t
gaacgagacc
act t gagaac
ccttcctgga
aat acatgta
t gaaaact gg
aacagggctg
t gaaggaaaa
gtcagaatta
aaat aatt gg
ct gt aaat gt
t gagat gggg
t t gt aagagg
ggcagagat t
aaaagt ccag
ttagcttcaa
atatctgttg
aaaacagt aa
t cacct gaaa
ggcccaaaga
gactttgtaa
agggcagt ca
aaaacagaag
gtttctagtat
acaaaagaaa
at ggcagaag

Bl CLO210WCSEQ t xt

t aat cccagce
cagcct gggc
gtggtggctc
gt caggagt t
aaaat t agcc
ggagagaat ¢
ccagcct ggt
atgcct ggtg
cttgaacctg
ggcgacagag
tgttatttgg
aacacacagg
ct gggaggt ¢
gatctcattt
at t aggacgt
agt cccgt gg
cctgggettce
cct aggggt ¢
aaaaaaaaag
ttgagaattt
aaaaaaaaaa
cact gt agtc
cagccccct t
t aggaggcgg
atttccaggg
aggt aacaca
tagaatttaa
t cat gct gcc
aattccactc
atgctttatt
tcagtaattg
aaaccct aag
aggcaggagg
ctgtctcaaa
t t aggaggcc
at agggagac
gcttgtagtc
gaggct gcag
tgctct caaa
agaaagggga

999t ggaggg
ctgtttgcca

aat gccactg
ggt ctgtgga
tcactt aaat
gcaaat t aaa
cat aggct gc
gatcttattt
ggattatcct
aaggaagaga
ggagt gaggt
gaaccaattc
cctagtgatc
ttttaagcca
gtatgtccca
ttcaaattta
aagaggcttt
acacagtacc
gacagttgtt
ctatgtgtaa
tagtccgttt
gaggtttaat
gcaaggagga
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acttt gggag
aacat agcaa

atgcct gt aa
t gagaccagc
aagcat gatg
gctt gaat cc
t gacagagca
gagcact acg
ggaggcagt g
t gagt gagac
at gt caacct
cacggggt gt
ccccceact cc
gattcttaac
t gagat t cag
ctaatttgag
t gct ccet gg
ctacccttta
tgtttttget
gtgccatatg
ctaagatgta

at gggggcag

ct gggct gaa
cagct cat at

at ct agaaga
tcctgtaata
agat aatt gg
ttcacat cac
tttgggcttc
catcttitgtg
att cacgagt
gccacact gg
at ct ctt gag
t gacaaaaac
aagat gggag
cctgtctcta
ccagctactc
cgagccat ga
aaaacaaaca
acagat acat
gaacaggt ct
fgatctgttc
t aaact at aa
ct gggect ct
ccttgetgte
acacagggca
at aatgtccc
ggaaaagggyg
gtattatcta
gagat ggaaa
ggccacaagc
tctcttggag
ctgattitgg
ccaagttt at
tgcaat gttt
actgggtctc
t gaaatttgc
accgaaccaa
cgtgatttct
gggt ggaggc
t cacgct get
t ggacttaca
gcaagccaca
6

gct gaggt gg
aaccct gt ct
t cccaacagt
ctggccaaca
gcat gt gcct
aggaggt ggt
agactctgtc
t gt aat ctca
gttgcagtga
tccatttcaa
ctaggtgttt
cct cacact t
ccaaat t act
at gagcct gt
ggaggt t cag
gccggt aggg

ggcat ggt ct
ttaaactgcc

tttgttttgt
at aaat aaat
tttgcagtga
gaggcagecg
ct ggggaget
ggct gt ggga
cagaaggagg
caagttattt
t aaat gagt t
t agt gcccgt
cccagggat ¢
tcttetgtge
gaat aaat gg
t gagt ggct g
cccaggagt t
agggccaggt
gat cacttga
caaaaaattt
aggaggct ga
t ggcaccact
aacaacaaaa
aacttatata
gtatttggag
aaaagt t aag
gccccacttc
ccccaccaca
t cct aat aag
t ct gt gaaaa
t caaagat at
tctttgtaga
ggt aggt cct
acacagaaga
caaggact gc
ct ccagaggg
act ttggcct
ggtcatttcc
gt gacacaca
ctgtatttta
aagaaagct g
tttgaact gt
tctttcaaca
gttagetgtt
gat aaagaca
gttccaagtg
tcttacatgg

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
19200
19260
19320
19380
19440
19500
19560
19620
19680
19740
19800
19860
19920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640
20700



at ggcagcag
t cagat ct cg
gattcagtta
ttaccatatc
t gagct cagg
gaccat cagg
gat gttacca
ggattcgctg
cat cacact c
tcct gt acaa
t ct gct geece
ccaccaccct
ct ggat caac
aggcct gat a
atttaacatg
gcaagt gaca
actgctgctc
aggaagacca
ctcagcttcce
ggt gaat cat
gtggcctctg
tgggt cagt g
aaggaaggcc
at gagaat gc
atttccattt
tttttttttt
cat ggt t cac
agt agct ggg
gagtttttct
t cagcct ccc
aaaaaagat t
t ccggaagaa
ccctggt cac
t gt gt gcgeg
tgtatgtgtg
gtgtgtgtga
gtatggtatg
t gt gagt gt g
tgtgtgtgtg
t gt gt gt ggc
t gt t cagcat
agagggggt g
tcatagtctg
agacct cggt
gccaaat cct
cagat gacca
gggaggt ct ¢
ccagt cagcc
ccacattccc
tacacccaga
ttcagagatg
gcgtgtgetc
agcccgagec
t ccccagaac
t gcccaaacc
ccat ct gaca
t gt cgggaac
ctccteecetg
aaaagt ct gc
aacagat gcc
t ccccagagt
gcagat cccc
gccct cagac

acagacaggg
ttagact t at
cttcccacca
agtt accaac
tggttcttca
ctct ccacce
caggcct gaa
gaggagct tt
t aaaat gct t
agagggct gc
t 9gccggagg
tgoggctttca
t ggaacaggc
aaagagaaaa
aaaaggt gct
gaaaaaaaaa
agggat ct ga
cacccct gga
aagaat t aac
ctgttatgta
acggaat gga
agaaaagcag
agcgcat gca
agtttcagtg
ctctactatt
t t gagacagg
t gcagcct ga
act at aggca
atgttgccca
aaagggct ga
aaat gcat gt
gggttctttt
aaaagctctg
caaagt gt gg
t ggt gt 9ogg
agt at gt ggt
t gcat gagca
tatgtttgag
at gt gt ct gt
gt gt gagcegt
at at aaggca
ggt aggagga
t gacaaccca
ggacatgttc
tttatatcaa
catttcatcc
ccct ggagt a
caccat ggtg
ggagggact g
gaagcagcaa
ttcccact gg
t gcagagggc
t gcceegcet g
t gt gaggt gg
ccectetetge
aggggact ga
agcccccaaa
caggacct cc
agagaggt gc
agagccactt
cacacagcag
ttctgtgecc
t cacccggcec

agagagagct
t cact at caa
gat ccct ccc
ccttccagat
gtgcatttct
tttgatagca
agggagggag
caagggaagt
t ggacaagaa
tcccatgcca
gttctctcac
t gat gct cac
agggagt act
acaggt agct
t gatctccet
atttaattta
gggat gt gggc
gcagagggcyg
cctitctatg
gaagt ct gga
gcggt cegtc
t gaggaacaa
acagagt cca
gtggcctctg
aattttgtat
gt ct ct ct ct
acct cccagg
cgcat accac
ggctggtctc
gat t aaaacg
at acgct cag
aaaaggct cc
at ctggccta
gggoat gggg
gtgotgtgctyg
gt gt at gt gt
tgtgtgtgag
cat gt gt ggt
gtgtggtaty
gt gt gt gcat
t gt aact gaa
gaagggaggt
gact agccca
cct gaggt ga
aaacaaccag
t cccagecac
acttccgt gg
gt ctccggtt
agagcgcagc
ggcattccta
t cct gagagg
gggt ggceca
tttattaatt
gagaaccccg
cttcctgaca
gagggaagag
t gt gt gacag
cttctcccca
cagcat caca
gagaaat gt g
gttcatggca
cacat cacct
agaggt gcca

Bl CLO210WCSEQ t xt

t gt gcagggg
gagaacagca
acaacatgtg
aaatcacgtg
gat acct gaa
ggat agcagg
gggcagat gc
agat acacac
gcaaatgtta
ggct attggc
tcaccattgg
agaat ccaca
aggacagccc
cacaggaaaa
cat aat aaaa
aaaagactgc
agccaggcetg
gct gat ct gt
t gagcagagg
aaacat cagg
tgcactgctg
ggcaggt act
cacagacata
gt ggggagaa
taccatgctt
gttgcccagg
ct caagcaat
cgt gcccage
aagctcctgg
t gagt caccc
gcat cagcac
tcaagtgatg
accct gt cat
gt gagt gt gt
tgt gagegtg
gacgt gaggt
cat gt gat gt
gt gtt gt gat
tgt gagcatg
tgtgtctgtg
cacagcactt
gggct agt gt
t gagccacce
ggctgactga
aacact ctct
t ct gggccag
gcggattcac
cct ccagaat
cccagggcecc
ggtttctett
gctcagttca
gcgtggcetga
aaggat cact
agaggccacc
gt caccccaa
aaaggagggag
ccttcagtgg
gtcctcccca
aggtgttaag
gt aact aagc
aagct ggact
ccctecagtyg
t ct cat ggga
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aact cctctt
cagaaaagac
ggaatt caag
aaat at cgcc
ccttcect gg
gcccaggttc
t acaggaaga
tgtctccatc
aagacaaat g
act ggt gggc
ctctctgaca
ct gt t ggagc
agcattgccc
ggat aaaaaa
agact gct ga
t gat aaaacc
ccacgcat ca
cagat gccct
cat ccat ggg
at ggaact gg
cgggt gececce
gtgtactgtc
gcct aact ct
act gggt gaa
aaatgttact
caggagt gca
cct cccacct
tatttttttt
act caagcaa
t gcccagcca
act t ggaaag
ctggcaggca
gt t agagact
gtggtgtgta
tgtgagtctg
gtgtgtagtg
gtgtgtagtg
at gt gt gt gg
tgtgttagtagt
agcat gtgtg
t agagggct ¢
gct gaagt at
tgttccctge
tgtcatttga
titctcttag
gt ggcact gc
accctgccca
tccegetttt
tgctctttgg
t cagat gcag
gctttaatga
ctgcagtttt
ctgcttgcag
t ggccccact
ctcccagt ga
cccaaagagg
agtt gcccac
actt ct gagg
gaccacgagt
ccagagaggt
agcacaggt g
t ct gggccac
gaggt ct ggc
7

tttaaaacca
ctgcccccat
atgagatttg
at t aacagag
gaatttcaca
t gcaggagga
t gct ggct ct
atttcatgtc
tggcccattt
at gaggcttc
cct ggagaga
ttt aaggagc
caaaat at cc
aggaggaggg
ttccat ccag
acagcgagac
t gggt cggag
t tgacagcac
gggacacact
t gaaat aagt
t cagat cctg
ctctgegtgce
ggaaggaaga
gggagat gt ¢
ttttaccttt
gt ggt acaat
cagcctcctg
aat caagat g
tcctectgec
attgettttt
gat gaaaat a
t gacgaat gt
ggagt gcgt g
agcat gagt g
t gt gt gt agt
t gt gagt t gt
t gt aagcat g
t gt gt gagca
gt gt ggt gca
agtgtgtotg
t cctggagt ¢
ctactccttg
atttccaatg
cgat ct t gat
tgctttcacc
tggtttgaaa
cagtcctgtc
cagct catcc
gggccgtctc
aacttcagtg
ctgcgetgtt
cctgacgt gg
aaccct gaac
t cccacct ge
t ccccat caa
aaggt aaaac
tttcecetttt
ttacattgag
ttggcatttt
acagttaacc
tccttcccect
ct ggagat gg
caggaagcat

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
23400
23460
23520
23580
23640
23700
23760
23820
23880
23940
24000
24060
24120
24180
24240
24300
24360
24420
24480



cgatatttga
ggaacacgtg
actttcttct
gtgtctttge
tgcagggttc
t ct cat aaga
t aaat caaaa
ggt aaatttc
aaaact aat g
cct gat gccce
atttgttget
cagttcccaa
cat ccgt aaa
tttttttaag
cact gcaacc
agact acagg
titcactctg
gcct cccaaa
fttctgtctg
t ccat ct cac
acct ggct gg
tattgttatt
ccactctgca
tggggt t gga
ct ctgagcect
t ggt gt gt at
ct act gt gat
gagcttcctg
ftagtgtatt
aaagaaaaga
cagcattttg
ggccaacat g
t ggt gt gcgce
gggaggt gga
ct gagact ct
attattgttt
tct ccctgac
ccect cggece
gggaccgat t
ggcgceccccce
t cccageccce
ccacgaacgg
tctcctttac
gaggcagat g
cctgtaatcc
gaccaacct g
gct ttgcagg
cgettgtgece
t gagt aacag
aagggggct ¢
tctgttactg
ccagat gagc
aggcagaacg
gtttttettt
cct ggct ggt
t gt gacagct
t gcagat act
ccttcccatg
agcctt gacc
accttctgcce
accctccctg

gt at gggt cc
cct tagccegt

gat cccaaga
atctgtttta
gt agt gagaa
{'t cagt gt ct
gcat ct gecct
gctagggttg
caaaagcaaa
cttccactga
caaattttcc
at gagaggac
ggaaagt at ¢
t gacaaat gc
gtgaactctg
acagagcct t
t ccgect cee
t gcgcaccac
t t ggccaggce
gt gct gggat
ctttggccct
t att agcaca
tctgttcttg
atgcct t act
gagccagt aa
tcttggctge
ggt t cggaat
aaagcagagc
aagct gccat
t agggcaggt
agtctgttct
ggtttaattg
ggaggccaag
gt gaaaccct
ct ggaat ccc
ggttgcagtg
gtct caataa
atgagct ata
cctgectgtt
t ctcct geet
gtgttctcac
ccgect geece
ttacctgccc
cctt gt ggaa
atgtttctac
aggt t t aaag
cggcactttg
agcaacat ag
gtggcat gca
caggagtttg
aat gagat cc
caggt gggct
ggcctttgea
tgcaggcgtg
t acacagt ct
tgtttggggg
gct cggcaat
aacatgttcc
gtctctgttt
gt ccct cage
ctccggeccce
t ggcagcet cc
gccttct geg
t gt gacct ct
ccctaaccat

aat gaagact
cacat gcgt ¢
gaactctttc
tt gat aaacc
gt gct gagt a
tctcatgctg
aacagcaaac
agcagccagg
t agagaat at
catttgct ct
agt gaagtta
t gt at gggaa
t ggat cct gg
gct gt caccc
gggtt caage
cat gcccgac
tggtct caaa
t acaggcat g
ttcctctctce
aaaact gcta
gccact gaag
t aagaaat gg
gat gt ggt gg
cccct act ag
cat agcacct
gcacagccag
t gt ggt gt gt
t gt agaacca
cacattacta
gctcacattg
gccggeggat
gtctcticta
agct act cag
agccaagat c
aaaaaaaaaa
tggt ct gt gg
gctgcagcac
ccaccgggcec
tt acacgagg
t cct cecct gg
ctactctgtyg
gat ggt gagc
cttccectce
ct cagaaggg

ggaggccaag
t gagaccgcg
cctgcagt cc
aggct gcagt
t gt ct caaaa
t ggcagcaca
ggct ggect g
gagcacagga
ttgtacacgt
gatggatttg
gt t gaccagc
t gagt cct ct
ttatctcceg
t cat gagggc
agcattgctg
aact ct gt gg
gat gccagac
at acacct cc
agaggacat t

Bl CLO210WCSEQ t xt

tggcctgtca
ccctcageag
cct gcagcect
attctgcettt
accaacgcta
at gact agga
at gcat ct ct
ctgaattcga
ccactaattc
tccctcagta
ataaggtttt
ggggct gt ag
aggattccag
aggct ggagt
gattctcatg
taatttttgt
ct cctgacct
agccaccatg
actgtcttcc
gagcgcttgt
cgtttcccce
at atgagatg
aaagggccca
ct gt gt gacc
ctctttcagg
caact ggccc
gaagcaaagg
gaggt gggt t
t aaagacct a
gct gggt gcg
cacttgaggt
aaat aaaata
gaggct gagg
gccccactgce
aaagaaaaga
taccttgttg
cgct cagcecc
cct ggt gecet
cat ccaggac
cat cct cacg
gagaaccgtg
t cacacccag
ctaccttccc
cttaaacggg
gcagaggat c
tctctacaaa
ctgctactca
gagct at gct
caaacaaaca
aagct at gaa
ggt acctggc
gccagggt g¢
ccggeggcet ¢
gtttccceeg
tgcetggetg
catttcttca
gggaaactga
cacacagggc
cct caagggg
ctgtgttcag
t ggagcact c
cagtgcctgg
tctgaggtcc
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gat gacagac
cagctttcca
cctgcccaac
gcagagt gcg
aggt cgagt g
cttgccctca
t aaagaaggc
attatctitg
ct 9ggagggag
t gct aaat aa
t cttgcccag
aact gccagc
cgtctttttt
gcagt ggcac
tctcggectc
attattagta
caggt gat cc
cccagccagce
ttttccattt
catt ggt cat
agct gt t get
catttacctg
ggct ttggag
t t gggt aagt
gctgct gt aa
ct agccacac
ggaaacat gc
ccaaggtt ac
cct gagact g
gt ggct cacg
caggaatttg
caaaaatt ag
t ggaagaat t
act ct agcct
aaaagaattg
t gggact ggg
t gcctget cc
cct ct agaga
t acagat aac
ct gcagaggt
gt cagttcgc
agct ggct cc
ccact gct gg
t t ggggcgca
act t gagccc
aaat aaaat a
gaaggct gag
ggcaccacag
aacaaacaaa
gttctatctt
t gccat agac
tcttcctggg
t ggt gccet at
agccct ct gt
gagt t ggcag
ccat aat gcc
ggct cagagt
attgcggt gg
tctcctetge
t ggct cagca
t gacaaggt ¢
gaat cctgca
ccgagagagt
8

ttcggtcatg
gaacat t ccc
tcctecttca
agct ct gect
gt cggt cacc
aggagaaaaa
t ct gagt cca
ccectgetta
cat gggcat t
cagaagcgac
ggt gagggaa
ccetttggte
tttttttett
gat ct cagt t
ccgagcagca
gagacggggg
acccgcctca
atctttcatt
ccaaagt cag
ctctccetge
ttaatcattt
tctcttectg
gagggct ggc
agct ggacct
ggaat agcag
t gct gagcac
ctgct gt agt
aaagggact ¢
gatcattt at
cctgtaatcc
agaccagcct
ctggccat gg
gct t gagecce
gggcagcaga
caagaaat aa
agt ctt ggcg
ctacct gcet
cagt cctcct
cagaggaagg
cagagcct ca
caggccggat
gat gaccct g
gcgcagagt g
gtggctcatg
aggagt t cga
aat aaaatta
gt gggaggat
cact ccagcc
agaaggctta
agacacaagt
agggaacct t
ctctgtccac
ttttgtttgt
cctcctgtca
t ggct aaggce
ctgttgagtt
ggct aggcca
ccttctecte
t gagccgt ge
ctgcececttg
t ggggt ggt t
gat acaccct
ggggcacccc

24540
24600
24660
24720
24780
24840
24900
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
27300
27360
27420
27480
27540
27600
27660
27720
27780
27840
27900
27960
28020
28080
28140
28200
28260



t gcaggat cc
acaaact cac
cacgccgt gt
gcatctttge
gt gaaagt ga
tt aaat gaaa
gaat t gggcce
fttctcactg
gaccat caac
acccat t ggg
attccccacg
ccagcct gga
agcct ggagg
ct ggt gagac
atcatcttga
aagt gat ggt
ctggtttaaa
aggattttga
t ggaagggaa
cgggaccct ¢
ccat agaat g
aggct ggagt
ggt t caagca
cacacct ggc
at gagccacc
tctttgaggg
t at caaaat g
gcacttctaa
ccct gcaggce
cttacaagtc
cttgatataa
cctctctcca
gaaat gt ggt
aggct agggc
aaaaaaat gg
at aat t aaag
ggagccct gt
tctgccactc
tcttatctct
gtt gt gaaga
aaat gct aag
gt gaat gaga
ttccagaaca
t cccagagga
ggcaccct gg
gagccat cca
attctttcac
cagcaagt at
cccttettga
tatttgettt
cacact ct ag
gaat tt gggc
caat ggt aat
gt gct t agag
agacccttaa
cacaaccaag
ggccccagea
t ccaagat gg
caat ctccaa
cact ct ggag
agt gcggt cg
cactcctcett
t gccaaaagt

aact gct ggg
ggcat ggaac

atacttactg
acaattgttg
gaaaaatctg
gttt agggat
aagaacact t
at gaaagcct
atcccttgga
caagt gggt ¢
cacat t agca
t caggacagc
gaaagct caa
ccccaagceca
cttttcaaga
gact aaatta
ctctatctgg
gacctt aggg
gaacagagaa
agcaagt gt t
gctgattctg
gcagt gaagc
attctccttc
taatttttgt
gcggccagcec
tggttttggt
cccagccaaa
tt caat gcct
t agct agaga
agttttatat
aaatttttct
gcattggttg
ct aaagat ag
aggt ccttga
tgttaactaa
gagt t agcaa
ggcgagt gac
gttagct ggg
aagt aggggc

t t cggt aagg
tctctccttce

caaaacccct
aggggat gca
t cccat aggg
aaggggt ccg

gccct caggg
gttaat gt ct

cagctttgca
at aat acaac
gagaacat at
agccaggcag
aagt cgct ca
acctgctttt
t ggagctttg
atacattctt
ctctgtctee
gagctgcacg
caaaaccaga
agcccacttc
gctcttttgce
act cccagat
t gct gt ccag
at gggaagaa

cccaggaagg
cttcacccac
attattacat
t acagcat ga
act gccaaag
aat ccctt ag
ctacgcttct
ggt gcagggc
gaagaatt ct
ct agaagaca
gct cggagag
at cccct gga
t cgagcat ca
at gat accac
t aaat cagaa
gaagtttitg
aggaat t caa
aaagaaggac
ct agaagact
cttgagtcac
t aact cggt g
t ggagt gceg
ct cagect cc
gtttitaata
at aact ct gt
ttgatgcctg
gt gt ccaaac
gttgtgccag
acacacacac
tctacctata
t aaaggagag
tcttctgtca
ggccaat gt t
agccat cagg
actcagtctc
agggcaagt ¢
agagcct gga
t gacct t gag
tggtaatatc
t ggcaggggt
tctccacctg
gcctt ccagg
gggt ct ggat
ttgactccta
gctgtcectg
ctctgtgtga
ttctccacct
tgcgaccttg
cagt ggggaa
gt cct gcagt
cctgggttca
acctctccat
tagggt t gag
caagt agt aa
tgttcatttc
cct ggaat cc
aagaggagag
acacagcctc
aatt gt aaat
tcagttcctc
at t ggagagc
ccatcacttg
agccagcttc

Bl CLO210WCSEQ t xt

at agcagcag
ctcgeecctc
tttaat ggca
t gaacaagt ¢
tttttactcc
ttgtcct gt
ccttttaggt
agaccgt ggg
cttctccaga
aacct ggtca
ct caggaagc
agacacacag
t gt cacccgg
ct cacaggag
atcgtatttc
aat att gt aa
gct agacttc
gt ct t ggggg
gccct t ageg
agattctccc
agtttgettt
t ggagcgat ¢
caagt agct g
gagacggccc
gactcttgtt
ttggttgcca
aaattatacc
gcact gggct
acacacacac
t gcaat aaag
gat gcct aaa
t gact caggg

gggact ggat
aaaagcctct

aaatcctgaa
agagagaccg
ctctggagta
ccaagcccct
ttceceetttg
aggactcctg
ctggatgctg
agcctttgag
aaagttttgg
act caagggc
atttacttgt
ttctgggttc
cattgcacat
gcctacccac
acagaaccta
tttgttcata
aagcgcagct
gcctgagttt
aagagaatta
gtgctatgta
acaagccctt
agccat aact
aaggcagccc
t gt accaccc
gt agagccac
accattagca
gct gggct ag
ctctttgaag
tccecet gggg
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catgaggggt
atctgctgtt

aattatagtg
attaatagta
ttccttccect
agt aggact t
ttgggt gt aa
aagctttcat
cccagacctg
gagcct ggag
cgcagceccct
ggcctggect
tgcccccatg
t gcaggccca
cat gagat at
catgttcgta
aggaat aact
tatt ct gact
aagt t caaag
t gaggcgcecet
ttttttttcce
act gcaacct
ggat t acaag
gaagt gct ag
acaaaggcct
tcttttaact
ttaaagtttg
gct gaggaac
acacacacac
gtattatt at
acaggcatta
ttttcactga
cccct ct ggg
ggagccagaa
t aggact caa
agcaacacca
gaact cat ct
taacctcttg
aggaat gccc
gccagaaaca
t agat act aa
aat cagagaa
ggat caat ag
at gagacaac
gggcact ggg
ctcccat aaa
cat gcagcta
tttagetttt
actcttacct
t ggcagt gaa
ctgccaggtc
cctcatct gt
aat gaatt aa
agt gt t cgat
catttcacaa
ctgct cacaa
cccagact cc
cagcaggt at
gtgcgcttta
gggat gacag
ctgcccattc
gcaaacaaaa

t gcct gt gat
9

tccattagcc
t agcacct gg
gcaaacgt at
aagaat aaat
ccccagact t
gcaat t aaaa
attcggggt a
ttccggaat g
gt gt cct ggc
gct gct tage
ccttgectca
ctgattaccc

cagggt ggca
ttgtggccag
ccctatttge
ggctgt tt gt
tcttgaggca
gttgtcctec
cacct aagcc
ctttctgget
t ccat caccc
ctgtctccca
cat gcagcac
gat t acaggc
fatattttgce
agggat gt t't
aaaatgtctg
t gagt cccgt
acagagt ggt
gt t gaggt gc
cct gaaacct
gaatgggat g
aagt cagacc
acaaaacaaa
gt caagcaaa
atgtcttccg
tgtgtcttct
gaccct at gt
t ct aaggggt
ggcacat aat
ggat tt cgat
ct agacccat
agcagagggc
ccccaggaag
ggaat gcccg
agat aat cag
ttfcatt gact
agt aat agct
ct gggaggct
gtttcgtgca
ct aact gcat
aagat t ggag
gat gggt aaa
tt aaaat gaa
ccttacattt
gt gt gagaca
caacccccetg
t cagaatct g
agt cacct gt
ggagt gcagg
tcccggectc
cagaaaacag
gccat gccca

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
31200
31260
31320
31380
31440
31500
31560
31620
31680
31740
31800
31860
31920
31980
32040



ccctccctga
at gcgt acac
acttggaat a
cat gt ccgcet
ggcgcagttg
acttaatcta
gaat t aggt t
t ggt cagact
ttctgtccac
tcctctetec
gatttgttta

ggcggeceecg
ggt tt gt gat
tcagtctctg
gt cagagt aa
tttaaaat at
t agt cacat g
aagt ct caga
gccatt agaa
aagagcat ga
aaaat gt aca
ttctgtctct
gaaaaatttt
acacct gt aa
t cgagaccag
cat gt gt ggt
cttgaaccca
ggcaacagag
agcagacat a
ttttattcat
ggcgt gat ca
gcctcccaag
ttttattttt
aagct at cct
ccagccctca
at at ggact t
ttctttggag
ggt t ccagea
ctgcagcaaa
gt at gt gt gt
acat at at gt
atgtattttt
gagt ct aggt
gaaaattttc
at t ggaat gc
gccagt agt ¢
ggaagaagca
gggaggcceca
agt ccaccct
cat gacccta
agctttttct
cctctttaca
tttcccagece
ttccagcact
t ggct aacat
gcaggt gccet
faggcggagyg
gagact ccgt
aact ccat ct
ctttctactc
aagat cccaa
gtcatctttt
attcccctgg

ccacgcagcc
ccat gt gt gt
gt ggt gacaa
gcaaaccgct
ctttcttagg
caccagat tt
ggactttgtc
attct aagaa
cccact gcca
ctatctcttg
tt cacgt agc
ggct gcagt g
gggt cct ccc
accccacttc
aagtttggac
tactactctt
caaaagattt
agct ggat aa
aatt at gt ct
gaactgtata
aacat attca
tcatattttc
aagtttaaaa
t agcaccact
cctggccaac
ggcacacat ¢
ggaggt ggag
t aagactcta
act at at aat
ttattatttt
t ggct ct ct t

t agat gggac
agagat ggt g
cccacct cgg
aatttttaaa
at aat agt at
acaggcetttt
gaaacat t ac
ttctcaaata
at at at at ac
gt at at at at
atataatt at
gaagggaat a
aaaacaaaaa
t gaaaat cta
cttagat gtt
gaagt caaga
gagt cagcgt
gggcacct ct
tgtctggatc
tttccctcetce
acaaaacaaa
agattttttt
t tgggaggec
ggt gaaaccc
gt agt cccag
t t gcagt gag
ct caggaaaa
cctcccaaca
t aaccagttg
attcttgtgg
agttccttga
aatgttcttt

cct gt ggacc
ccatagccgc
ccaggagt gg
gaggt aggac
taacat t gct
ttccctectg
ttgtggggaa
aact cgccga
ctgtccectt
tgtttgacge
aaaccatttc
gtttcttcag
at cgaggacc
aaaggcagca
aaattgccag
t gacccagaa
at gt accaag
at at ccaacc
at ggggttta
tttagcat aa
tagtgatgtc
ctgtatttga
t t ggagct ga
tt gggaggct
at ggt gaaac
tgtaatccca
gttgcagt ga
t gt caaagaa
ccttactaag
t agacagggt
caaact tgac
cacaggt gca
tttact at gt
cct cccgaag
aat ct at aag
cagagt gt gt
ct at gcccac
ttcccccagg
gct caggaaa
acat at at ac
acacacacat
at at gcagag
tggtattt at

at t ggaggaa
aacaat gt ga

99ggaagggyg
ct cccagggt
ttcaggtgtyg
ct ggcagcaa
ccatatctcc
ctgtcttott
acat accccc
aaaagcat cc
aaggt gggt g
cat ct ctact
ct act cggga
ccgagat ggc
aaaaaaaaaa
tgtccctgtt
tctcagttaa
cttcacacat
aaactcttta
cct at ccect

Bl CLO210WCSEQ t xt

ct cagggcecce
ccat ct cagt
cttatgggaa
actgccctca
gct gt gt cct
tatcttccaa
gggaggact a
at t aaagcat
ttatcccatg
at gat aggaa
t t gagt gcet
cccceteteca
acactcttct
tt cact cagg
gaagcagct t
tttcacttct
atgttcatca
t ct ggaaat g
aaatgtcatg
tcttaactat
tctggt ggt a
t aat acat gc
aaagtgtttt
gaggcagt ca
cccatctcta
gct act t ggg
gccaagat cg
aaaaaaaaaa
ctgtcggtca
ct cactct gt
ct cccgggcet
t accaccaca
t gcccaggcet
t gct ggggt t
agacattatt
ggt gt gat gg
ccttttatct
aaatttctta
aaagt acgt g
acat at at at
acacat at at
agt gcaaat g
tgtattattt
gaaggcat gc
fttggcaat t
gtagtcgctg
caaagt ggt t
ctaatt cagc
tcttgggtga
acctctccca
t gccagcat g
ttcagt caac
t aggccaggce
gat cacaagg
aaaaat acaa
ggct gaggcea
gccact gcac
aaaaaaaaaa
act ggaat cc
caaggacagg
ct ggcaccac
cagttttctg
ccctttcacce

caagccccca
caat aaggct
ct at cccaat
tgtctagcetg
ggccat t get
gctgcttgga
t agaccct ca
gaggt aaat t
atccct t get
ttcagaaat a
accat gggcc
gggtttacac
fictctgtgce
gaagct ccca
gt cagt at gc
aggaat ct gt
aagtgttgtt
gttagat aga
ggaaaacact
gttttagaat
ggat t at gat
atatgttgtt
t aggt caggc
gatcacttga
ct aaaaat aa
aggct gaggce
t gccact gca
gaaaagcct t
aatttttatt
t gcccaggcet
caagt gat cc
cct ggcet aat
agt ct caaac
accagcat ga
ggacaatt ag
ttct ggaggg
tgctaactta
agggt gcagt
t gt ggt at ga
acat at at gt
at acacacac
ttgccaagtt
gtgcaacttt
cagt ct accc
tcatttcttt
aggt gt ggt t
tgctctgctg
atggttct at
ctctact aag
ct gt ct cagg
t agaaagt t't
caccct agct
gcggt gactc
t caggagat c
aaaagt agcc
ggagaat ggc
t ccagcecet gg
agcat cct ca
agccaggact
titatgctgc
ctcatcttcc

tt ggggcct t
ttgct aact t
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tttccatcac
gct cct geece

ggcct gacag
at cagcaaga

99999gt ggc
tcttggt gt
acgt aagcaa
tagttctgac
tttcttttcce
tatgtttgtg
aggt agaat g
t gt gcaagac
ccettggtcce
tacaatgcta
at aaacagcc
cct aaggaag
ttat aacagg
atagtatgta
t ct gacat aa
gcacaggaaa
cagt aagt ac
tttaaaat aa
gaggt ggct ¢
gcccaggagt
aaaaat t agc
at gagaattg
ctctagtctg
tttaaacagt
tatatattta
ggagt acagt
tcccatctta
tttttttatt
t cctgggcetc
gccact gt ac
agaaat t cac
aat ggact tt
t catcatcca
at cat gat gt
gt gt gt gt at
gt at at at at
acat acat ac
aaagat t ggt
tcttaagttt
caagccctcc
tctgttgtgg
gactt aggat
acccaagt gt
t cacggccaa
gccaggect ¢
aacggt gct t
aaataattcc
ctcttctcct
acgcct gt aa
gagaccat cc
gggagt ggt g
gt gaacct gg
gt gacagagt
gcactttggc
cagccccgat
agt gacaaac
agcct t agga
gt cat at act
gt gcccat cc

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
35100
35160
35220
35280
35340
35400
35460
35520
35580
35640
35700
35760
35820



ttcaggtctc
caggt gt ccc
ccttccecac
ttgct gt ggt
agcttttaaa
t agggccaga
gttttttgag
ct cact gcaa
ct ggaact ac
ggggtttcac
cat cagcctc
atatattttt
cttgtgettc
ccctaagcect
tttcatattt
ggggcaagec
cacat t aggt
ttgtctttca
gattggttcc
gt cact caaa
fttgctctga
gtcctgttta
aaaacaaaac
tccttgttat
gatgatttat
ctggcegttyg
€caggggagc
tccttcctgg
caagccagct
atattttatg
cccagcact t
ctggccaaca
t at ggt ggca
aacct gggag
acagagcaag
agact aaaat
acagccggaa
t gottaagtc
caaatcttcc
tctaagatta
aacgccgttc
t cat ggct gc
gctgtcgetg
aggagcacca
gcaaaccttc
tgaagttgtc
aaagt catcc
gtttctcage
agcgct gacc
cgt gt aat ga
cttgttgaac
at act acaaa
gttttgatce
aagt gaact t
tattgtacca
caattttaaa
ct at gagt aa
ctcactgttt
ctgtaatccc
gatttgcctg
t ggcacat gc

t gggggacag
att gagaccc

agcagaaaca
atctacactc
aaggcacctg
cacct gcact
gccacaat gc
cat cagt gga
acagagtttt
gct ccgectc
aagt gct cgc
cgtgttagece
ccagagt gct
aaagcact gc
acatttaaaa
ccct agaaga
catgaaattt
cagt gcct gg
gat ggagcac
attgcaagta
caaatttgaa
caat gt caca
gtagtctttc
gt aggaat at
ftttgttgtt
tctctttcat
tcttcattac
tgtgctgtta
agat aat ggg
gtaaggtttt
ct gagaaggg
ttgttactga
t gggaggcca
t ggt gaaacc
tgcacctgtg
gtagaggttg
attctgtcetc
gat at caggt
gaagt gggat
acttgtccca
agct ccaaag
gaccct t cat
agaaattttt
ccagt cccca
ct gcaagggc
tcttctgtgg
gtattattga
ct gagagaaa
tcattctctt
catcgtgtgc
tttgtttaac
aat gactgta
tctgtacata
aaagggaaaa
tttgattgca
t aagaaaagt
t t gat gt acg
at aat aaat t
aatttgtatt
taaattttaa
agtactttgg
ggcaacat ag
ctgcggt ccc
aggt t gcagt
t gt ct caaaa

tcacttcctt
ctatgacttt
cacaagggca
ct ggct gcet
aagact ccac
gttatatata
gct ct gt cac
tcgggttcac
caccacgccce

aggat ggt ct

gggat t acag
agagaatt ct

ctttttttta
t aggat ggt a
catgtttcat
gcagggt gt a
aaat aggcag
at agaagccc
aaatt cagga
aagaaccctt
cccaggt gat
acaagaagag
gttattgitg
ct gtaatcca
ccacaacttg
acctttgttt
tatccagttc
gcct acct g
gt gcat aagc
aaact aaagg
agacagattg
ttgtctctac
gt accagct a
cagt gagccg
caaaaaaaaa
t cct ggagaa
tatatcctca
ggccacacag
cttgtgttct
ct atccat ga
ct agcct gag
cttgtagacc
cggcct ct gt
gtcctgectg
gcttcacatc
cgggcatt gt
gcagat ct at
catgttatgg
aacct cacct
at aat ggcca
t aat t gcacc
agcacaagca
gactgatgta
gagacgtctg
gctttatttt
tccacttaaa
t accaagcaa
at acaaaaac
gaggct gagg
tgagat cctg
agctact cag
gaggcaagat
aaagaaaaaa

Bl CLO210WCSEQ t xt

ggggaagt t t

gtggtacttg
aggaccgt ac

accttaacta
cct aggccaa
cat atatata
ccaggct gga
accattctcc
agctaatttt
cgatctcctg
gcat gagcca
gttgcatcag
at gaat aaat
aggatatttt
t t caat caag
attatactca
ttaatggttt
aaagaaattg
at agacccag
t gacaggaat
gat aaaaat g
ct cagt aaat
ttttaaataa
gttttctact
cacatgttta
gctgttagtg
ctgcaatatc
attcct aggg
cccaccat gc
aagat gggt g
at cact cgat
aaaaacaaaa
ct caagaggc
agat cgcact
aaaaaaaaga
caaacagaca
cat t acaaat
ccagt aaat t
tttcactacc
cacctgcctg
ctcactccca

aggaat aggt

tt ccggggct
gat gt cacat

ctagaatttg
cat taacagg
gggt gattga
aacagt ggt g
at at at gaca
gaaaagaaac
aggatttttt
tttattaaat
atattttatg
cagaagttgc
cttgattaat
atggtattta
aaatattaca
t ccaagt agg
caggcat at ¢
tctctactga
gaggct gaga
tgcaccactg
aaaaaagaaa

t ct ccaacac
tctcacttca
cact gt acct
cacatt agaa
tt ggat ccaa
ttttgtttagt
gt gcagt ggc
t gcct cagcece
tttgtgtttt
acct cat gat
ctgcacccgg
ctt gagaacc
aaaccccaaa
cct aggt aaa
ctctgtcata
t t acacaggc
cagggct agt
gttatttata
cttaggtaca
gtatcctgtg
gt cat cat cg
gct ggcccca
cagct t agac
t ct gaagt at
tttaaaaatg
gat ccct gaa
caccct ct gg
aagtttctgg
tttggctctg

cggt ggct ca
gccaggagt t
caaaacaaaa
t gaggcacaa
actgcattcc
aaaggaaagc
tgattttgct
aagaaaact g
acagaaacag
tcctgcttaa
t cat cccctg
gttcactt at
cat ggct geg
gagt gggggc
cccggeccca
ct gt cact gt
gaaattgatg
gact ggct ga
t agccagcca
aaat gatt gt
gcagat agt a
t caaat aaaa
agctttct at
taaatcattg
ccataattta
tatttaaaca
aact cagcaa
gtttgtggtt
ctgggt gt gg
gcttgagttc
aaacaatt ag
t aggaggat ¢
cact ccagcc
cacaaaaact
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ccacact aca
ttttccactg
at gt cact ca
t cacct gagg
at ccct gggg
ttgtttgttt
gcgat cttgg
tcct gagt gg
t agt agagat
ctgcct gect
ccat cagt gg
act gat ctgc
aaatt aat ct
aat atgttaa
cacct t acat
aaggaaaagt
t aggat at gt
taatataatt
gct ggat cca
ttgact ctac
ccaggctt gt
ccact aagca
ctttcttctt
agaat gtt ct
ccaggattgc
gttcaggctc
caagccaagt
gcctgaccac
tccct at aga
t gcct gt aat
caagaccagc
att agccggg
gaatctcttg
agcctgggt g
t aaaggagag
t cat ggcagg
agact cagaa
aat tt gaacc
ttttttaatt
aaaaaaggt g
ttttgctitg
gggact acac
cagacctgcc
agaagt cact
ggct gct geca
gt ct ggggga
t gt t gaaggg
tttgacaccc
cagaaat aat
aaatgtttct
agt aaat at t
atctttctga
cttggttact
gcagct act g
atataattca
aat at at cat
cacat gct gt
t ggct cacac
aggagt t caa
ctgggt gt gg
act t gaaccc
t gggt gacag
ccaggt ggt c

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
39000
39060
39120
39180
39240
39300
39360
39420
39480
39540
39600



gcacagaat g
taccattgtc
t ggaaaat gc
t ct gccaggce
gat cat ctga
caaaaat aca
ggct gaggea
tct gcaccat
aaaaaaaaag
caactgtata
gttaactttt
at aact t aga
cgaggcaggt
ccccat ct et
agct act ggg
ggccaagat ¢
aaacaaacaa
t at cact ggc
tagttggttt
agtctctctc
ctctgectce
gggcaccaca
ccaggct ggt
t gggat t aca
cagcccctta
t ccggaccct
aaact gaggc
gt ccccagtc
tccacgtgtc
catttacttt
attgatttga
t acct gcaat
cact ctt gat
aat cccagca
tcgtctgtac
gct act t ggg
ttattttcac
aagt aaaaaa
gtt gaat caa
ttttaattta
tttggttgag
ccactggcta
cat gt caat g
t gcagcggat
gact agct ga
aatcatcttt
ccceccget t
t gggaaaagc

t ggct ggaaa

ggggagggct
cct gct gact

attccctcgg
gcct ccaccce
aggctttgtt
ataaccttcc
cgcagcet ggg
aat tt ggact
atgtgcttca
agccggt ccc
tgtcttgtct
t gcct gat ga
aagcct gccce
tcttcttgac

acaggact ga
t gt gcttaga
aaat ggcgcce
acggt ggct c
ggt caggagt
aaaat t agcc
ggagaat cgc
tgcact t cag
aact t act ct
act agaagt t
t t aaagt gct
cagggccggg
ggat cacttg
act aaaaat a
gagggt gagg
gcaccattgc
aaaaaaaaac
attgtttagg
tattactgtt
t ct gt caccc
t cagtt caag
ccaggct aag
ct caaact cc
ggcgt gagcece
ftacttgtcc
tgtcctggtyg
ccagt gccac
acttgacctt
tttgcacatt
t aaaaaat aa
gttaaatt ct
tgatctactc
gtgtttcttt
cctt gggact
agtaaatttt
aggct gagat
gccactgeccec
t aaatt aaat
agtt acgcat
actttaaaaa
aacgtatgtc
gt t agagact
caaagccat c
agaact ctgc
gtgactttgc
tccttgct ag
cttagaagga
aaaggaagcg
gat at ccaag
gct at at cca
tttgacagct
gagagt ctgg
caact gct ct
ctgcagcaac
gt ggact cct
gtccatttac
ccaagaatta
tctgctgcett
ct gat gcegg
ccaccat cgc
t ggcectgtc
t cccttcaag
t acgt ct cct

agt aactt ag
atctacttgc
agaagcaagc
acgcct gt aa
t caagaccag
aggcat gat g
ttgcacct ga
cct gggagac
caaaat aaat
ct ccaaat aa
aact agaacc
t gcagt ggct
at gt caggag
caaaaatt ag
caggagaat c
act ct agccce
ctcttggacc
at t gcaggca
tttgaact ct
aggct ggaat
tgatt ct cgt
tttttgtatt
t ggcct caag
accgt gccta
t gaggcagct
gt gct aaaga
gcgat gccat
cttcccagac
gaaatgtitt
caagcaat aa
agcagatttt
t gaat t aaga
aaatt at ggt
ct gaggaggg
aaaaattagc
gggaggat t g
tctagccet gg
ttcaatcatt
gtgtgtattt
aat gt t ggct
ct gcgggct ¢
gcagt cagca
acttcttaaa
t ct aagaggc
acat ggggct
acagaaggt g
cctctgatcc
cttctgttta
ccact gggaa
agagcccctc
aat ggt gt gc
gcagccccta
cttccctcect
ctttcctaat
ggt ccaagga
ttaccttcce
acagct ccac
atttccagct
ct cct ggeece
ctttgaccaa
act cctct ct
tcttagctca
ct cagctcca

Bl CL0210WCSEQ t xt

ctccaatttc
tt aat gcagg
t ggaaatt ct
t cccaggact
cct ggccaac
gt gagt gect
gaggt ggagg
agagt aagac
acgt gt ggct
cttctgtgga
ttactaacac
catgcctata
tt cgagacca
ccaggcacgg
t ct t gaaccc
cagcaacaag
aggaaaat at
catgatgcta
ctctctcect
gcagt gact g
gcctcagecet
tttagt agag
cgat ct gccce
gccetgtttt
gctcccttcea
at at ct ct gt
ttgttcaggg
aggaagaagc
ctgatttttt
aat gt t acat
t ct t agaaga
aagagacttc

cat gggccag
aggat cact g

caggcat ggt
cttgagccag
ct gacagagc
agcagt catt
t{ttttccag
ggacagttgc
ctctgtcact
cagat gcagg
aatt ct gaac
agt agct aat
tgcctetcetg
gaccct ggac
factgagttt
ggtaattata
ggt ccgt ggc
at gagaat t t
t gagaatt gt
ctgggagcet g
cccctcecca
gcagt cct gg
t caccccaga
caccccct cg
caccat cacc
gagagccagt
caaatctctc
t ggt gt ccct
ttagcacaga
agt tcacctt
gcaacctctg

tgtcttcata
aacat gt gtt
gaaccatt aa
t't gggaggct
at ggt gaaac
gt aat cccag
t t gcagt gag
t ccatctcaa
gact ccacat
gaaaaaaaag
t gagat cgca
at cccaacac
gcct aaccaa
t ggt acacgc
aggaggcgga
agt gaaact c
titttaaggg
at gaaaagca
tttttttttt
cagt ct cagc
cccgagt age
gcagggtttc
at cttgacct
t gaact ct ct
cct ggecccce
cgatcctttg
aagat t aggt
t gct ct gggt
tttttttttt
t t gagaaggt
at gat at cat
catttgttgt
gt gt aggagc
gaggccagga
agcattcacc
aact tt gagg
aagacctgcc
aggatattta
agagttgttt
ccaaat ggta
ggagttttgc
cgtggacttg
cctgct gt ct
tccatgtctt
ttgccttgtc
ctat ggcctt
aat acccacg
tgcatgtttt
t acccagggt
gaaaat cgac
ccct ccaaag
ggat gct ggc
gccccct aat
cctcttcgea
aagccagt ca
gaact cagag
agagccaaaa
ggt gccat gg
t gat ccgggc
ttgcctggta
ggaggcet gt t
ct ccgcagag
t ct ctggcac
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atcactgtcc
ct cacagaga
gaatttactc
gaggcaggea
ttcatctcta
ct act cggga
ccgagatcta
aaaaaaaaaa
at ggt agggc
tttattaaag
ccaattgttt
tttgggaggc
cat gat gaaa
ctgtaatccc
gatt gcagt g
tgtttcaaac
aggagt at t t
gact aact at
tttgagacag
t cactacatc
t gggat t aca
accatgttgc
cccaaagt gt
agagacagt ¢
cgcatt gt gt
gggact gggg
cat ct gct ag
ctctcagtgc
tttgctgtta
t gaaat gaga
cat ct ccagc
ttatattttg
t cacacct gt
gtt caagacc
fgtagtctta
ct acagt gag
t caaaaaaat
aat acagt at
at cat gt ggg
t cat cagcca
t agct gacag
cgcacgt aac
gagat ggt gg
ctttgccett
t gcaaagt gg
ti{tgagtttc
ggt t aat aat
tgtctttttce
agccct ct ct
cat ggt aggg
atgcctttcce
tcttcectca
ttctctcaca
gcttcattac
gaggt aggca
gt ggt gcagg
ct caggat gc
ttccttaggg
tcttccagaa
atgtcccctt
tcatcccttc
ccttctccaa
tgattcctta

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
42900
42960
43020
43080
43140
43200
43260
43320
43380



cttagct aag
ccatggcctt
cagagagcat
gagttccata
tfcagtatttg
tctgctcctg
act ggcct gg
ccatcctgtt
ggct gect gt
cct ccaagca
ctttattaca
att ggcaagc
gt ggccccag
gtctgaattt
t gagcaggca
aaagccttct
agagccacat
gcaaagt ccc
gct caaagt g
at gt at gcga
t ct gactccc
ttgcactgtg
ctcacctctg
ggagagaagg
gggaggct ga
agcaagaccc
ct gt agt cct
ggtt acagt a
tat ct caaaa
aaaaaaagaa
ggggccct ca
ttgagcat aa
t gact ccaat
cttggacatt
aggct t gggg
gtgcgcecatc
act agt ccac
t cagaaattt
agccct ccat
ggagggt cca
tccttggetc
agccagcaat
cctcttccac
atctctct at
tctttgcecat
aaaggct act
aaggt ct cac
t cgacgtctc
ggggt gagcece
ct cagt cacc
t gggt t caag
accacgcccg
ctggt ctcaa
ttacaggt gt
atggggtttt
accttggtct
agatttaata
aggat acaag
tfat cagat t
gtttttigtt
ftgttgtcet
gcaaat gat a
ttttacgagg

agaat cacag
ggactgt gt g
gttgtctgtc
acttgtgitg
cacagat agc
tttccaggtc
t cct caaggt
tgtgtcgitc
agcat t agag
cagcat caat
cagt ggacat
ctatcacttg
cttggcaatt
gtgcctttta
gaggccttcc
fctgtttcag
atgcctccca
attccatctc
gt aaaggagc
t at gagagct
ctccagcaca
cagaggt t gg
ccctggtcetce
9aggggagygy
ggcaggagga
tatctctaca
agct act t gg
agct gt gat't
aaagaaaaaa
gggaagggaa
gt gt gcacaa
agaaaggaag
cctggecctg
ct cagagcca
gaccaagggt
caggt ccat t
att aat gaaa
agt ggcttaa
aggt gt cact
ggggagaat c
atgat ct t ct
ggcaggat ga
at gt caggac
tttagagtca
gt acagt gac
ttacat gaaa
tctatggttec
t gggct cagg
cccat gccca
caggctggt g
tgattcttagt
actaattttt
actcctgatc
aagccaacat
accattttgt
cccaaagt gc
attaatactt
t aacccgggt
ttcctaatca
tttttgccta
tt ggat gct t
agct gcaagg
aggtttctaa

acact t gggg
tacctctttg

cctttgctca

accgaggggt
ttcctggcca

cctggtggag
cttcccaact
tctccttcect
gacat acat g
aatgcatt ct
gt ct gaagca
ggagt ct agt
ftgatttaaa
agcacaaagt
cccaagggcy
gccaaccgca
aat acacaca
tctccacctg
t ccccact cc
cgtcagtt ag
ggccaatgtg
agccat agaa
cat ccccact
gt ccagaaac
tcatttgagg
aaaagaaaaa
gaggat gagg
gcaccact gc
aaaaagaaag
agcccagaag
ccagat aaca
gctgccccta
ccactttccc
tctgctgcaa
ggt aaat ggc
tctttccttc
t caact gt at
accaacacaa
gggct gaaat
cattttcttc
at agct at ag
gt cct cacat
cctcatgatt
gct gactggg
at att cacag
attcattttt
aggct ggagt
tgat cctccce
gctaattttt
tgcagt ggt g
gcct cagcect
gtattttitag
t caagt gatc
gcccggeccce
ct aggct ggt
t gggatt aca
t acaacaaga
catatttgct
gctcctttag
gcacat gcct
cttataaatc
at ggaaagga
ttactcgctc

Bl CL0210WCSEQ t xt

ct caggacaa
tctccactcce
gcat gaagcc
cactttgctc
gaccgaat at
gttagttcat
gct cagccag
ggcccact ct
cacatgcgtg
gtgctttata
gct cccaaat
ttttttgttc
gtgatcttaa
attgctctta
tcattaacga
gatgtgttce
gtgtgcatgc
ggagaggat g
ccgtcccacg
ctgtcttcag
cactgctctc
gt accagagc
ttctctagga
agt ggct cat
tcaggagttt
atgtaattag
tgggaggat t
act ccagcct
gagagagaga
agt gt gggga
cat gct ct gt
aat agaaagc
agct gaggac
gt gggt gct g
tcagtctttc
ctttcccecca
taattttcta
atgtattacc
caaggttttg
ctttttccag
t cagaaaaat
caccttgctc
actttgggct
aaccttaatt
gttctgggga
ttaattaaga
gcagt ggt at
acctcagctt
tttttttttt
caat ct cagc
cccaaggagce
t aaagat ggg
caccaacctc
agctaatttt
cttgaactcc
gcat gagcca
t ct ggaagag
aat acccttg
cagcagtgtt
gt aaat cact
catatttcat
aattgcagtg
tttctcttga
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tctgetttct
caaacccaac
atgcgt gt gg
t gaaat tacc
at ccaagggc
gccttcectca
agtt gagaaa
cctgcccaca
ggcat gggac
gcat ggaaag
ccacccct ga
gttaataata
ct gaagagac
att aact gga
t ccacatctg
t gaacaccca
ccagggacat
gctcttct gt
cctact caga
t gt ggcgcac
ctatctttgt
t gt gaaagga
agct agt agg
gcct gcaat ¢
gagaccagcc
ctgggt gt gg
gcttgagecc
gggcaacaga
gaaagaaaag
gaggaggcgg
gggctittgt
act ct ggagg
t t agacaagc
ccatacccac
at gat gcggce
aat caagttg
tttgctgcta
ttacagtt ct
gcaaggtt gc
cttctaaagg
tttccatcaa
t gacaccagt
cactctgata
ccat ctacaa
t t aggacgag
tttttttttce
gat cacagct
ccct agt age
ttttttgaga
t cacagcaac
t gggact aca
gtttcaccat
agcct ct caa
taaatatttt
t gggct caag
ctgcact cgg
gt gggat gag
gt cacattga
gcagcat ctt
ggatf t gaggt
ggct ccet gg
ctcctgaatt

act gaggagt

13

ctcttcttac
ccccagaggg
t agat cggca
cct gt gtcct
at ggcccacc
t aat ct gccce

at gggt cgct

ggt at ccagg
act cacgt ag

ctgctctaaa
gtgtgttgga
gat gct t cct
t aat ggacgg
ttctatcctt
gacatcttcc

ggaggct at g
agagcagt gt
ctgattcatg
gt ct gcaaat
attt gaggag
acccccactg
gaggccccct
tgct gacagg
ctagcacttt
t gggcaat gt
t ggt gggcac
aagagtttga
gct gagaccce
aaaagaaaaa
ccgtcattct
accattttgc
caaacaaat c
accct agcct
cttact gggc
cacacagcag
t catt aaagt
t aat aaat ca
ggaggccaga
ggt cctttct
{1t cat gcat
tcatcttcaa
tctctgectce
at ctgggat g
ccccaattcce
cctgtctcetg
ctcttgagac
cact gcagcc
t ggaact aca
cagagt ctca
ctcegectce
ggt gt gcacc
gtt ggccagg
agt gct ggga
tittgtagag
caaacct ccc
cct t aagaga
t aact aaat g
acttgatatc
atctcatttt
gtttagat gt
aaagt gct at
gt aaat gggc
t gaagt gt ag

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
46800
46860
46920
46980
47040
47100
47160



gt ggcagat ¢
ccaagt caca
cctgggat tt
t ct gagcat g
gt gacct aac
taattacccc
ggact caaaa
ctacaagct t
tttgacctgc
t aat ct gggt
acagccattc
gctgtgtgtce
tt ggggaat ¢
aagt ggct ac
gagcct agag
t'tggaggagt
at ct gt gaag
agcaggaccc
tctgtcactc
at t ggaagga
tttaaagtcc
tttaacacaa
ggagactt gt
gagggct cct
gcaggccagc
ttagattagc
tctitattga
tggttttagt
aagcct ctca
t gggt ct ccc
ccaggggt gt
actctttgty
cccteectece
ccttcceecce
ccttcetgece
cct ggt at gt
tttctgttgg
tt ggggccca
at at gt ccat
cat gactctg
tctgattgta
t aat aaggga
atatactcta
aaaattctga
t ct agagt gt
acacggtttt
gccat ctgec
gggt actgtc
tgcttccceg
acgggagct g
cagaat gggg
acagaaaagt
cat cgacagc
ttttacagac
gct cct aagt
gctgtgctta
t gt cagacag
gacagaat ct
acct ccgect
t agat gt gca
t gt gtt ggcce
caaagt gct g
t gt t cagcgg

cat aacagat
gagcaggaac
cat at at gac
ttacagattc
t cactttagc
ctccccacta
agaaaagaga
tctattttta
aat at caaat
gtcttcecgtg
cat cct gaac
cttgggcaag
t ggacagaat
acagagt aag
ttcattctga
t gggcat gt t

ggccccect gg
atttgccaaa

agaggat gaa
t t ccagaaga
tttccaaaag
actctcccca
gt acaaggag
gt t ggaaaac
t gggaggcca
aaaagaaaat
gatgat catt
cttccttgat
gacacaggt g
ctttaatgac
agagttttgc
cttctttett
ctccttccect
ttcccectcecett
ttcecttccett
gactaatttc
at aat ggaca
gaacct aggt
{taaatt gat
t aacgagagc
aacat aat ac
aaat ct ccct
gtttgtttat
acat gcacat
acgtttcttc
ggct ctgtcc
ctgccet ggece
aaacaagagc

ct ggt ggact
gggcact at t

t ggggccecet t
t t ggct aaat
cagcgat ggt
aat gcaaagg
gaaggat t cg
t ctctggecc
aat t cggaga
cactctgtca
cccaggttca
ccat cgt gcc
aagct gat ct

ggat t acagg
acactgttta

aat cat gt gt
agccactctc
ct gcact ggc
tgacattctt
atatttttge
ctttcggaag
gt agt aaaat
t ggcagagaa
gcatggattt
aaatgtcctc
ct gcccaatc
ttacttcacc
ctaccccata
cact caaatg
tact cgagtc
cagct t gaag
gat gaagaac
gt ct caggga
aat agaat ga
gct aggt aac
ct t ct gagat
gt gat gaggg
ttcct cgagt
aggagaccgg
caact cct ac
aaatttaagt
cacat t ct at
gattttgatg
ggt gt ggagg
t ct cagagac
cattttccaa
gccagcetttt
ccttccct ct
ccttcettece
cctgecttcce
tgtttcagga
ti{tggcattg
gtgtgcttct
ct agacccac
attttgtttt
atgtttataa
aattgtattt
ttgtttgact
ttctgcaact
ttccttacaa

ccagggtgtc
ggaggctgca
ctt cagagcc
ct gaat ct ag
at aat gcaaa
tgccct gaaa
t aat ggat aa
t ct gaacact
aggct ct ggg
gagt ggactc
caat gccgec
t gt gt at gct
ccctgget gg
agcaattctt
t agct aaat t
cgaacttttg
cat gagccac
tcttctgtce

Bl CL0210WCSEQ t xt

gt gat gt gac
cagtgtcctt
t ggggggct ¢
atgttccttc
tcatcgtttg
cacaaat gca
ct att aaagg
tgccattttc
gatgctttgg
ctgcctttgg
tt gt ct gaat
t gt ct gt get
gggcgt agt g
at gt cat cgt
t gt ggcccat
aggagacgac
tggcatgttc
cacagt ttct
gcccccttaa
cacttt aggt
t gcat aaaca
ttgagccaaa
caattgcttt
agaggct gag
ct acgggaaa
ttgagtctcc
aaaattcccc
gtcttttctt
gcgt agcaca
ccctecttcce
gcagaacttc
fctectttge
ttccctceett
ctccttectt
ttccttcett
cat aaat gt t
agagaggct g
gactttigttt
agggcact gt
gt caaaat ga
aacagt at aa
ctcttcacag
acacat at at
actgttttca
agcagt t ggc
acgggaccag
t cgagagggc
ttccacagtc
aact agctcc
t ct aggcaaa
agctgtttag
agttttaacg
t gacat gt at
aggttgagtg
caggcagcct
at gcagaagt
tgccetggta
agt gcagt gg
gt gcct cage
tttgtacttt
gcctcaagtg
cat gcct ggce
ct ccaagacg

ttcagcct ga

ggggct acgt
tcttgacgta
t gt ggagaga
tgtagctt aa
atgccct aga
ggacaaagac
t aagt aaaca
aaagcaact g
cttaaacact
cctggtttca
t cagagt cct
aggat gt gt t
t gt cat gat t
ccagcccagg

aggggat at g
t gt gtggctc
agct at agac
gaggt aat ga
gct at caagg
at aggaagcc
gccagatt gg
ftcettgttc
gcct gaccaa
act gaagggc
tttgcaactt
cactttgagt
aaggctcttg
gaggcagact
ccctgeccect
atttcctctt
ccgececttece
ccceecttece
ccttecttcce
ccttecttcce
gt ccaggcet g
ctttttctga
tcttcct gat
gggacagat ¢
gaacatatta
t gagacaaaa
agaaagcccc
gtattctttt
cttgatgatg
ttcgcccagg
gggat gat ct
caaggggcac
tttettttge
aggcgcct ct
gccctcccaa
tttgaaaata
at ggt aacca
t aact cacct
acttgcccca
ggtctgactc
gt ct gggggc
t ggcactt ct
catgatctca
ctcccaagta
t agt aaagat
at ct gcct ac
agt gt ggcac
gt gct gaget
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gcgt cgagga
ct gaggagaa
acgtgttccc
catgtactta
aggaat caga
attgtactgg
agcct atata
gagaact gca
ftttctgegt
agctttgtct
ccact gacaa
cat ct gt gag
gaattatccc
gctgttacca
t aaggaat ag
ggat agttga
cagggcact g
agaaaaat tt
gct ccctgtc
ggcttttitc
atcttggtgc
caagcagaga
t agccagcca
accagcttct
atctctattt
tt aaaagaca
t acaat t cag
gaagacccag
tctcatttcc
ggcttctacc
ctgtgtctac
ttccttcett
acccttcccce
tgccttcett
ttccttcett
ttctttggtec
aatcatgttc
ccaaattctg
ct cagt ggaa
ttgcctitca
at gt agacac
t gt t gggcat
cttatgtata
cat ggacct c
gt acaccagg
cacagggt ct
cacgt gt cgt
ttcccagcat
ccaaat t cag
t accaggat c
caaacaggag
t agt agggt t
aat ccccaca
aagt cgcaca
cctgcact gc
actttgtctc
ctttttttga
gct cact gca
gctgggatta
gttgttttgc
ct cagcct ce
ttcttacgtg
caggtcgttc

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
49020
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
50700
50760
50820
50880
50940



attactggca
t t cagagt gt
tttcttccta
t cat ggcaaa
ccactgctcc
tctgtccecce
t ccagegcet g
ct ccaccact
ccccagagcet
ggacaaagcc
atcttcagga
gaat at gact
agccaccctg
agagagggca
t gact ccagt
gtgtccttca
t ccaggcacc
cgagt ggcct
gtcctggett
ctcagctttg
aggccaaggc
atcattccgg
ggccagt gac
aacgccct ga
cagtcccacc
ct ccagcaaa
cct cagect ¢
acccacaaag
gatt ggtt gg
caat gccaca
aat aagat aa
gt aacagt gc
t aaaaaggga
gtt gagttgg
caacagcgat
t ggacat ggt
cttgagatca
aat acaaaaa
gaggcaggag
ctgtactcaa
agcttgttaa
at at ggt gcc
ccctaagat g
aaat aaggac
aaagaat aag
t gacat caga
aggcagatta
cagtttgtct
tattgggcca
gt ggat cact
ct act aaaag
aggct gaggc
caccaccaca
aaaaaaaat a
t ct aaaaaca
gttacaat gg
accttaggtc
t gggcattag
ct cccaaaaa
gaggccegga
cttatcttct
gttcaatttg
agagctcttc

gacaact gct
gacct cagac
atcctcct et
aagagcccat
t gggtgcat t
cagat cgcct
gaaggaat ga
t ct gagacct
gcctctcacc
tctcctactg
gtctccttct
gcttgttcaa

t ggggcagga
agt gact ggc
ccgggttcce
ggaagacgt g
cat ccactca
ctctgtgtac
cat gggt gag
ggccegagt ¢
agt gcat cgt
tttacagctg
ccaagggt gc
ct gt aagaag
atccct ceeg
t cacct ct cg
tctttgectt
gt gt ggt t gg
t ggaggt ctc
ggtgtccttc
t aacagcccce
ct ggct at ag
t cgaagat gt
tttgtggacc
gct acaaat t
ggct cacacc
ggagt t cgag
ttagct gggc
aat cact aga
accgaggcaa
t accagcat a

at gt agggaa
t t agagt ggt
cat aaat cac
agtggtttgce
ggaaact cct
aagt ggt gac
cacacaacca
ggcacggt gg
t gaggt cagg
ttcaaaaatt
aggagaattg
ctccagectg
tatatatata
aaggccat cc
aggagagaag
aaaaccaaaa
ccaact gaca
gcagccttca
attatttaag
ctctttaatt
gttccagaac
aagggccagt

gatttccaac
tcaaaaatta
cccct cectg
ttctggt cat
acccgaaagc
tcettgtett
ggaacagat t
t cccggaagt
tcttcctget
gctcctgett
ccact cacac
gt gccacctt
gt gt cat cat
ccagcct caa
tttccaccca
aagccaaagc
caaggct gga

ccgt ggggat
ct ccaggt cc

ggggt acagg
tcgcagegt a
at ggaagagc
ct ct gagagg
gaccat t cat
act ct cactc
ccagactctc
ggttttccca
agcgact cct
caaacccacc
ct cagcect gg
tt gcacct at
aaatatttac
aaaagccaat
atttgctgec
atacccattg
tgtaatccta
accagcct gg
gt gat gat gc
acccaggagg
cagagggaga
ttgttaaggg
aatt acat gt
tcetttgett
ttttataaaa
ccaagaaaga
tctcatccac
caggggcat t
ct gtcat cct
ct cacacctg
agt t cgagat
agccaggcgt
cttgaacccg
ggcgaccgag
tat at gt caa
aagcat gaca
ctittagtta
ttgtcctcte
t cagcagcaa
tctat gccet
tttcttcttg
t ggcagtt ct
att ct gt ggt
cttactgagc

Bl CLO210WCSEQ t xt

agaatt gcca
gaagt gaaaa
fcttccttgt
tttctgtgge
t gagacttca
ccetgtgett
ctctggttct
tgccectt gt
gt caccccac
ttctcecctta
gt cat gactt
tct cat gcat
ccccatgttt
cagct agcca
aat ccat gga
ctccacctce
t at ggt gcat
agat gcgcaa
aacgagaagc
gt agagcggg
cat t cagaaa
aggtgcttcc
cctcgcageca
cct cagagag
ccaacagact
t cct cact ct
gct gt aaaat
cct acatt ag
cagt gccacc
gcagct gaac
gt ggct gt ga
tcttgttatt
ccctceccct
t gt t agagct
gaggt caacc
gcactttggg
ccaacat ggt
acacct gt aa
t gaaggttgc
cgcaatctca
aat aaagt ag
gt gcat agga
ttctctttta
tacattctct
cagttttttt
t t ggggcet ct
cgt ggacaca
cact gaaggc
t aat accacc
caacct ggcc
ggt gggtgcc
agaggt agag
ggggact ct g

aaat ggggt a
gat ttacaag

aaacaaacaa
agacacaat c
ccat ccgt gt
cat acaat cg
ccagcat gag
gct t gaaat ¢
gt gat gcaat
acct cccagt

tcctcttctce
catcttaaaa
t gt ccccatc
ctttcaaact
gt gcagaaag
gcct gt caca
ccttttgaag
ttctctcectce
caccat cagg
ggt ccagcect
cagcacct cg
ttttttctag
caaat gaaga
gt ggacccca
gggagct gag
aaact caggg
t ccaggagag
gt ggcat cgc
caagcagggg
cctceccagce
ccaaagccta
gagaacccac
cccggaggt g
t ggcegt gat
tcccactgta
ctct gggt cc
ggagcaaaga
ggcct cgagt
gaaggct gag
atcatgtgta
ggat t aaaca
aagggaagaa
ctagcat at t
ggaaggt agg
aaaagacaaa
aggccaaggc
gaaaccccat
t cccagcet ac
agt gagccga
aaaaaaagaa
gct gcagaac
gaggggt ct g
faattttgta
ccagccccta
t get ct ggt t
gggt t caggg
gggagggaca
tgttgcctga
actt t gggag
aacat ggt ga
t gt agtccca
gttgcagt ga
t ctt aaaaaa
gtttttagat
cact at tggc
acaacacaac
tgggaatttt
gcacacagt g
ftgattattc
tctttcettt
tgggtctttc
gt gaccagag
ggct gecet gt
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ccct gegact
act at cacct
t aat gaact a
cccacctacc
t gccaggcecc
ttgtgtgggt
tttaccttcg
t ccagggct g
gcagaagttg
cctcttctcce
cat cagtcca
t gacaat cac
attgcagttc
ccagggcttc
ccgagaacag
gcccagggag

999t t 99999
cacat cgtga

gccctt caag
ccctgecatg
ggagct ggt t
agtgctcttt
ct gct gaggce
gct gct gcga
aagct gaact
act agaggt t

gggcct at gt
ggggct t cat
act gcagat g
aaacggggat
agat aaat gt
t at gt gt ggc
t aagggt aat
gaccccct ct
gcttattgge
aggcggat ca
ccctact aaa
t caggaggct
gat cgcacca
aaaaagacaa
aact ggtgta
caaggttgtg
tttgactttt
ctactccttt
ttcttgattc
gattcatttc
ggagcaccat
t caaaaacag
gct gaggt ga
aaccttgtct
gct act t ggg
gccgagat gg
aaaaaaaaaa
ct at agt agt
tattccagta
aaacccagaa
ct cat gacag
gcaccacctc
fctttggatt
ctgtatgctc
attagt agt a
ctcacacttc

gtgctgggcg

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
54600
54660
54720



ccacttgtgg
agct caaagt
t ccagegt ca
ttttttcctce
ct cact gcat
gt agct ggga
acagggtttc
acctcggcect
tgatt cat ct
t ct aagct cc
ct ct caaaat
tctatactca
cttccccact
tgttgttgtt
ggagt gcagt
cctgectcetg
tttgtacttt
gcctcaagtg
gcacccagcc
agggatttcc
ccctaacatt
aact gt gaat
ccttatattc
t gacaggt ct
ttcctgtgtg
ttatgtcagc
aacatggttc
t ggt gcagaa
t ggagaacaa
t cagttacct
t gagat at aa
aggct gt gca
aggaccacgc
cgggegect g
ccgcagcgca
agct cggt cc
cttcccctga
cctttcccaa
gggttttage
cct aaaaagg
tggttgtgag
gct gaaat aa
cccttgecca
t aagaaagt t
acctccttge
ct aggagcaa
gttggatttt
gcaaagct gt
ctggggct cg
gccatcctge
caggaaaat g
accttggagg
agccaaagct
tattctttgg
t aggggtt ct
cccctgecag
t ccaccccat
cccatacttt
agt ctt aacc
t gggt t caag
act atgccca
ctggtctcga
tttcaggt gt

t gggcaggag
t ggggaccag

caagggt gt t
aggcagt ct t

gcaaccacca
tt acaggt gc
accat gttgg
cccagtgtgce
atagtat gt t
aactttccat
caccccact t
t t gaaat aaa
cccattccct
attttttatt
ggt gt gat ct
cct cct gagt
t ggt agagac
at ct gcccac
ct cct gggcet
gagagact gt
tatctttata
aaggagaaag
cttagcetgtt
gctgetgat g
accttgggca
ataatagttt
ct at cat gag
caggagacca
agcgcat gt t
acaagagat c
ttcatatgcc
gccttcecctg
tttccccaga
gt gcgeggcyg
gcct gagaca
aggt ccccag
gccect ggac
aggggt t get
at caaaat at
tttctgaacg
cat t acagag
acatgttatt
aggagctttc
agaaggaat g
agcaagaaac
aagct ggggc
gt aagcagag
cgggaat cct
gtggcct tgg
ccacct caca
gcagacat gt
t gggcgagat
gtcccttcag
gagcaaaagg
t ggaggcccce
gctecttcct
ctccattgtt
taatttttaa
caggct ggag
tgatt ct cat
gctaattttt
act cct ggece
gagccaccgce

agaggaggag
ct gccacaga
tattaagcct
act ct gt cac
cct ccegggt
ccaccaccac
t caggct ggt
t gggatt aca
tgacttgatg
ticctttgtc
ct aaaaaat a
t caaaat agc
agggct aacc
tatttatttt
cggct cact g
agct gggat t
agggtttctc
cttggecttce
cttttcettt
gggct ccage
ccttaaagca
ttctcccagg
accagt cact
ccaggatgtc
acttactcaa
gttgtgtgaa
aaat cct get
gagcaaagga
aaggttattt
catttagggg
at aaaagt ca
tccttgattc
ccagaaccgc
gcggageecg
€CCgCcCcggayg
cttgatgcgce
tcttgact cc
ct gt t gggaa
cagaattcaa
t ctct gaget
atcctctctg
aat aat ccaa
t agaacct ga
ggaaggat gg
agccccagat
tttaagaatc
atttgtttgg

gcct t gaggg
gcaagtttct

ggttacagtg
t ccaaacagc

gcctgggat t
gt aagct gca
gacccagggt
agcct t ggca
cggccacgca
gt cagaaaag
aattttattt
tt cagtggca
gcct cagcect
gtattttitag
t caagt gatc
act cggct cc

Bl CLO210WCSEQ t xt

acacaaaagg
agagt at gt t
cct cat ctct
ccaggct gga
ttaagcaatt
acccagct aa
ct cgaact cc
ggt gt gagece
acctccagtt
ctcgtettte
ctgtttattt
at ggaat aag
at agttaacc
gagacagagt
caacct ctgc
acaggt gcct
aat gt t agcc
caaaat act g
agt tgcact c
cttcacctag
aaacagct gg
aaacaagagc
gcttgattta
fgggttttga
cctgtetgtt
t t aaat gagg
ttccgect aa
aagacagggt
ttggattcta
atttttgttt
ctcttttaaa
cagt ct gagt
gggccagggy
ggacct tcct
ccgct ccacg
ccgeggtgt a
agcagggcct
ggcacccgt t
gccttgetct
tfcagtttcct
t gaagcccect
aact ggcaag
gttatcatta
tggcaggt gg
cgt gggaaac
cccagggagyg
ggaggagat g
cagggatgtg
acctct cagg
agcct ggat g
acgcagcat t
tctcgtccac
cagaagat gt
ctcacctgca
aaat gaggaa
ctcccettce
t cacaat aaa
atttatttat
t gat ct aggc
cccgagt age
t agagacggg
tgcetgectg
acacttttca

agacacagct
t agcat ct ga
ttetttttcet
gt gcagt ggc
ctcctgectce
tttttgtgtt
t gacct caga
accgcgectg
accttagaca
cccttaaccce
ttcttttaaa
cgaaaaaaat
atttaatgac
cttact ct gt
ctcccaggtt
gccaccacac
aggct ggt ct

ggat t aaggt
gct ccecegcet

gcccaggact
accat aagca
tttagttatg
at ct cggct a
agcct ggctc
cctcagtttc
t aat aact gg
at gt gct gga
gcagaagcca
ggtttatctc
gtttttaacg
atgtttccgg
ttttaactga
gcgattccge
t ggct geccce
gccgt cggat
ggagaccagc
gggt aat gaa
t gat acagt a
ctgcttacta
catcattcct
gt gagt ggct
ggat gt t gac
ccaaactgta
aggaaggcgg
ctacagacct
ttctcctgag
acaacgt agg
t gt t 999999
tcctttacce
cactgtcatg
ccccagt gat
cccacaacac
gaact ct gct
catccctgtc
gaaggt gaag
t gcacacaca
aaggt ccata
ttatgtattt
t cact gcaac
t gagattaca
gtttcaccat
agcct ccgga
cttattaaaa
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ccttcttaga
gacaccaaga
tttttttttt
at gat ct cgg
agcct cccca
ttt agt agag
t gattcaccc
gccttget gt
gaggttctca
ctccacattt
tttcaaatta
ggat cccacc
faggtttttt
cacccaggct
caagcattct
ctggct aat t
cgaact cctg
at gagccacc
cct ggagt ag
aggat gcct g
tt caagaaca
tt gggccage
t cacttggcce
cattacat ac
cccagcetgta
aaatgcttca
aaattcctgg
aaaat t acct
tgctt ggt ct
atagcttt at
tatattcaca
agggat aagg
t gagt caccg
ct agcgaggyg
tt agact gga
ccgact cgag
cgtcagctcc
gcat agagat
gct gt gt gac
t ct cacgggg
cat cct gagg
t ggt cccect
ctgcct t gag
attggtcatc
gct agacaga
agagt agcca
gagcagaggg
agttgggt ca
acct agggt ¢
ggcaggt gcc
gcccagggt ¢
ct caggggac
gcaaagact ¢
cct gagggcce

gttgtctggg
ccettcetece

ttgtctagtt
ttt gagacag
ctctccctcce
gat at gt gcc
gtt ggccagg
agt gct ggga
gactgtggtg

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
58500



t ccat caatg
aagcacggag
cgtgct gt gt
agt agat gag
cagcctttct
aacattgtga
atgaatftta
agcagt gat t
gccctccgac
ctctct caac
gt gt ct ccag
aggcaccaac
gct aaaaaac
gtcccatttt
acct cccacc
aggaagagag
aagaagaaaa
atcgcttctce
gat t acaggg
catgcttatt
cacagct gcg
cat cct gccce
gccaggt cct
ctcctgcet gt
gct aaagt ag
aaaatttaga
caggt ggat c
tctctacaaa
t ct cagcct a
ccaaat ggt t
gttggatgtg
aagt aaaaag
ggagcat cac
ttcccagact
t gat gacacc
cat ggagcaa
tggggctat g
t cagt cagt g
tttctgggtec
gettgtettt
gcccagccaa
tacgagcat t
t cccat gcat
tatttatttt
gcccct gt ag
ggt ggagggg
cct gt cat ct
cat ccccagce
t cct get cct
gaaaagcaga
t aagaccgat
aaggagt ct a
acatttttaa
ct at gggaaa
catttattta
gaccacgt gg
t gccgact ct
ctctggagt t
aaacat t agc
gggaggat cg
cctcagect g
at aaat aaaa

ggt ggct cac

gat gaat gaa
ccgt gccaag
gacttcccett
cagct gggga

tctgggtitg
at gt act aaa

agt caat caa
ggatttatga
gtcttcttct
cct gcagaca
tgtctcccta
agt gact cag
cacagggacg
agt gt ccagg
ccactgcatc
agagagagga
caagt ggt ct
ggccttttgg
at ct gt gggt
gatgtgtttt
ccatttgtct
tt ct ggagga

t ggct aggat
cctgtcactg

agtatttctt
ctgggtgctg
gcttgageccc
aaat acaaaa
t ggacccaca

t gggcggcaa
agacct ggcc

t tgggggat g
tttgcatttc
cct gggaat ¢
t acct caagg
gcgeccecttce
gcactgecgtg
ftggttgtaa
ctatttictg
cttaacat gg
t gcagt gcag
tcctgtccca
tccacttttt
gcat agt aaa
gt cat cagcc
gaggggaagyg
gct ct gt ggt
ct ccaaaaca
gact t ggaac
act ccacact
tcacagtttt
aaaact ct gg
gt ggt t gaaa
ttcaaattct
t gct cgat gg
cccacaaagc
t gacctt aac
cat gaccagc
caggcat ggt
cctgagccca
ggcgacagag
ccat at aaaa
gcctgtaatc

t aaaccaat g
atctggattc
at acgaaat a
ct ggcgaagg
gt gagaat gt
tgccact gaa
aaacagtt gt
ttcgattcca
tttactctga
cttttccctt
cgaggcat ga
ctagcccctt
gact caggag
tttcactcaa
t aagt cactg
ggagagagag
gaggaaaaca
ct aagat caa
gat gacacgt
tcaatt cact
gttggtttag
ggt gggcagc
gccagggt cc
at cact accc
catt gaaaaa
t ggct cacac
t ggggt t cat
aat t agccag
t agaat acaa
agaacct gaa
actgcttctt
ttttatggtc
tgtctgecte
at aacaccta
attgccct ga
t ct ggcaggt
accct gcaag
gact gagaag
cctat gt caa

caggt aggt ¢
t gact cttgc

ggat cagggt
t ccccaaaag
t agt agcct g
ttctattggt
agggatcttt
gct gaat gag
gt ggcgcat t
ccat ggaaac
gagaat at ag
tetttttttt
cacgt gggcc
aat gaaat aa
aatatctata
ctgctttcce
cttacaat at
ct cagcaat t
ct gggcaaca
ggt gcacacc
ggaagt cgag
caagaccttg
aggaat caat
ccagcact tt

Bl CLO210WCSEQ t xt

t ggact at cc
acagt gaaag
t ccagaagag
ggagaagggg
tttggaacta
tcattcattt
t t gaaaagag
t ggct cat cc
actgtt at ct
tctitgtctg
att gagact g
cccccacccce
gcaat acct t
ctttagtgcce
cct gagaaaa
agagagggag
gccttgat gt
gtgtattttc
ct ggt ccagg
atctttgeat
atatccttta
aggggt caga
cctgcctcete
cgccccagec
cccat acaaa
ct gt gatccc
gaccagcct g
gcat ggt ggt
t gt cagcat a
ggt t gagaga
ccatacccta
caggat gaag
ttactggctg
t gat gat gat
agggt cacag
gct gggt gag
tcctacctgg
agt cacttca
gtagcgcctc
ccaaagcat t
aaccgagt ct
ggaggct gag
aaaat attga
tattttaagg
gcat ct gact
att ggaaacc
gcagcccaac
gccctgagt ¢
ct ct agaagc
gaggt gat cg
cgat cgaaga
aaaactgtcc
aat aagat ga
aatagt gttt
gct acaatta
ftactatctg
t gggaggceg
t agt aagact
tgtggtccta
gct gcagt ga
tctccaaata
ttaaaattat

gggaggctga

ctcccattac
aagccagt ca
at acat ccat
gagcagct gt
gat agaggt g
taaatcgttc
aaaagcct at
ctcceetgece
ttgttctcat
cccccaccct
ggagggt gt g
gccccceeggy
t ccaagggt ¢
t cccct aaaa
caggat t gag
gaaggct gat
gtttattttc
ct gt ct gt gt
ctgcgtagtc
gggagt ccca
fccagttctt
gat gggaggg
acctggcctg
tcctgagtta
at aaaggttc
agcactttgg
ggcaacat ag
gcat acct gt
agaagggagc
agtggctt gg
gacctgcacc
gaagggcagt
t gt gacct gg
gat gat gat g
agat gcct gc
cact acct gc
cgaagctgtc
ttttgctctc
aaggat gct c
agcat ggggc
aat cagaagg
cctcect get
ccct t gagag
at gagt t gat
ctctctagece
aggacagt ga
agagaaat ac
ctgggaat ga
agct gaggaa
gaacat acaa
aat act ggag
t t gagct aag
tgttttgtga
t at cagaaca
cgt t gagcag
gccctttcca
aggcaggcgg
ccatctctac
gccact cggg
gct gt gat gg
aat aaat aat
aat gaaagct

got gagt gga
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ccaaggaat g
ccaaaagcca
ggt gacagaa
ct atgaggt ¢
atagttgtac
tttacgttgc
gggt ageggc
tcaccccctc
ctctctctct
ccagatttcc
attctgaaga
cctcaattta
cct aaaaaat
tgtgttcctt
gaaaggagaa
ggatttagaa
ctgtct gt gt
gtctcgctta
acct caaggg
ggccaagagg
ccagagaaat
aaaggaagga
ggctggaggc
gaagacacag
at aaaaaat a
gaggccaagg
t gaaacccca
ggt cccagcet
cct ggggt ca
ttacccagct
ctgacatctc
gaggggcage
ggcaggt aac
at gat gat ga
aaggcacctg
t gccaggcecc
gttcttgtgc
cagggacat ¢
ct gaaaat gg
agct gaccta
t ccat gaacc
t agagatt ct
gcacacagt t
ttctgcatca
ct gcagggat
gact cattgc
cct gagcgag
cctitgattc
aacccaacat
tgattcttgc
aagcct aaag
aatgattttc
cacat gaaag
cagt cat gct
ttacaacaga
gaaaaaaat g
at cgct t gag
aaaaaat aca
agact gaggt
caccactgca
gcaaagt aaa

ggccgggceat
t cacgaggcc

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



aggagat cga
aaaaaatt ag
caggagaat g
cagt ccagcc
aaaaaaaaat
agt caaat ga
gaagcagegg
gttcectttg
cat aat acga
tattttctca
ctgcatgctt
cggccccgece
aagt ccaagc
tggtttacce
agccacaaca
ct ct gagaat
cttttttttt
gcagt ggt gc¢
cctcagcttce
tgtttttagt
caggt gat ct
cctagectce
ttttaagtgg
gct ggccaga
gg9g9ggt gcag
aactttcctc
at gaacacag
ctccttcaga
t aggcaacca
t cat cacgtg
tatatttttt
tacatatgta
ggt atatctc
tgatgttccc
acatgctgtg
ttcatccatg
atggtgtata
ttccaagt ct
t aacagcat g
ggtatttcta
agt tt acagt
ctgttgtttc
gtggttttga
ttggcgaact
at cacatctg
cct ct gat gg
t gccccagec
t gat ggggag
agaagggt gt
gaaaaacat a
agttttggcce
aaaaaaaaaa
t gaaaaagaa
t caggaggct
gggaagaggg

t ggggagaaa
t aaat at aaa

t agagcaat g
cccat caaaa
caaat at gat
aagcact gag
t gcct gt aat
ccaacaccag

gaccatcttg
ccgggcacag
t ctt gaaccc
t gggcgaaag
t at aat gaaa
gt caccagt t
ctctcct aaa
act gt gt gac
gcttttaatc
aat acacttc
ggaccact gc
t gct gct gce
cagccacctc
cat cgccaca
caagcaaccc
ccaacagaag
tttetttttc
aat ct cagct
ccaagt agct
agagacgggg
gcectgecttg
ttccatttaa
ccagggtcta
tggt gcettt
t gt gt gggca
act accagcc
cacagagagc
ggct ctctce
ctgcat t ggg
aaact cat ct
attattatac
t acat gt gcc
ct aat gct at
cttcctgtgt
tttggttttt
t ccctacaaa
t gt gccacat
ttgctatt gt
atttatattc
gttctagatc
cctaccaaca
ctgacttttt
tttgcatttc
ctagcagct t
t ct gat caaa
aaccact gcc
acatctctgc
aggcccattc
gggact acat
ctgtgetctt
t at aat acaa
at gt ct aaag
aat gat at ct
ct agcaaaat
cagattggtc
cttttcaacc
aaat t agacc
gaat aaat ca
accat cagaa
caagggttaa
acct gaacag
cccagceact t
cct gagcaac

gct aacacgg
fggcgggcegce
gggaggt gga
agcgagact c
gccaaggggc
agt aaaacgc
aacaacccac
ccccat ceccc
cctctccctg
ttggct ccat
agt cagct cc
aaatt caccg
acccacct ac
gact t ggt ga
cgccccat gt
gcagagggga
ctttttgaaa
cact gcaacc
gggat t acag
fttccctatg
gcct cccaaa
at gt at gcct
cttagagtta
gacct gct ct
gt gggct ggg
fgtcttttca
t gt ccagcat
aaagggagct
gaccact gac
ggaact ct ag
f1taagtt ct
at gt t ggt gt
ccctccecac
ccaagtgttc
ttgtccttgce
ggacat gaac
tttcttaatc
gaat agt gcc
ctttggttat
cct gaggaat
gt gt aaaagt
aat gat cgcc
t ct gat ggcc
cttttcacaa
agaggctt gg
act gt ggcag
t gt gagcccc
acaaaagcga
tccgccccca
gggt gggaaa
ttccagccga
tacat ct gga
aagcccacct
t gacagat aa
t acaaat agg
t cact ccatc
act aaaaat g
caaaggaaaa
accaaaat aa
tgttattcat
acaagcaaaa
tggaaggct g
at ggt gaaac

Bl CLO210WCSEQ t xt

t gaaaccccg
ctgtagtccc
gcttgcagtg
cgt ct caaaa
at agt agaac
agt cacggag
cctt gt ccag
tatttcccaa
accccaaccce
tccttccettt
ct at gaacag
agggcacct ¢
aggt gagt gg
tgtgtcgatg
gagat ct aag
gaacggct ca
ggagt ct cac
tccgect cet
gt acact cca
tt ggccaggce
gt gct gggat
aatttgccca
gtgct catga
gtctctgtge
gct ggcagga
gggcaccgcg

gcgggt ccct
gctctctcta

ct caaacat a
caggttcttt
agggt acat g
gct gcaccca
tccceccacce
tcattgttca
gat agtttgc
tcatcatttt
cagtctatca
gcaat aaaca
atacccagt a
cgccacact g
gttcctattt
attctaactg
agt gat gat g
gtt cat ggag
gaaat ggct ¢
ccccagcact
agagccct gg
cat aaagccc
act gagagat
act aaat at ¢
aat cccagt g
agacaaact t
agagaat aag
gcaggacaga
cct gggt cca
ttaaacct aa
t agaagaaaa
cagatttgac
aaggcaacca
aaatt aagag
agaat gagag
aagcaggcgg
cctgcctceta

tctctact aa
agct act cgg
agccgagat c
acaaaaacaa
aaattttcta
aagagagggc
ctgccttcce
ccgt ccaagce
gattttgaag
ccat cacctc
ttgctctcta
tgtggtgctg
ggagcagcca
t gcagagaag
at gggcegt gc
cacggcacaa
tctattgccc
aggt t caagc
ccat gccegg
t ggt ct t gag
t acaggt gt g
t t gagaacgg
ccaggcccag
aaaggaat ga
ct cagt gact
gggggctttg
ggcttctcac
gaacccat ga
gagaccagag
tatatatata
t gcacaacat
ttaattcatc
ccacaacagg
attcccacct
t gagaat gat
ttat ggct gc
ttgttggaca
t acgtgtgca
at gagat ggc
tcttccacaa
ctccacat cc
gt gt gagat g
agcattittt
agaggtttcc
tcctgttcat
ggcaccccag
ttaattaatc
agggagacgt
t cagaaacca
at gaagggag
gaact ttgag
acaagaaggt
actt gagatc
gtgcatggt g
ctgactttag
aaat attcca
t ggat gat ct
t at at aaaac
act ggagaag
cccacacaag
t gggt cggeg
at cact t gat
caaaagt cat
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aaat acaaaa
gaggct gagg
gtgccacttg
aaacaaaaac
gagctcatta
aggattcttt
t cct gagggt
ccacct ct ag
cccagt ct ag
tgccttttca
cccat ccaat
cct gt ggaca
gcgt gt ccag
ggat gt t ggc
t gggagccac
acactccttc
aggcaggagt
gattctccag
Ctaatttttg
ct cct gacct
agccat gggg
ct gagacgca
gt caagcct g
gct gaaggat
aagggaagag
ggacttggt g
actt cccagg
atttggaata
caaat ggggc
tatatatata
gcaggt tt gt
atttacatta
ccccagtgtg
acgagt gaga
ggtttccage
atagtattcc
tttgggttgg
tgtgtcttta
t gggt caaat
t ggtt gaact
t ct ccagcag
ttatctcatg
cacatgtctg
cact gaggga
t ccct gaaaa
ccatgattgg
at ccacgt gt
ggccgt ggca
gaaaaaaat g
caatttttat
aat ttgcagg
caaataattt
caaagct aaa
cattcacctg
ctgttatatt
gat gaattaa
ttctatacca
ttaaaccctg
atagttgcca
t catt agaat
cggcggct ca
cccaggagt t
aaat att agc

62340
62400
62460
62520
62580
62640
62700
62760
62820
62880
62940
63000
63060
63120
63180
63240
63300
63360
63420
63480
63540
63600
63660
63720
63780
63840
63900
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



cgggt gt gat
cttgagcceg
agcaacagag
at ct cact ag
ct ctgggagg
acat ggt gaa
cctgtgatcce
aggttgcagt
t gt cccagaa
acatt aat ag
cagagacttc
gcaccagagt
aagtt cat ag
gcatttattt
gcactgcatc
tgtttgaaaa
gtggctcatg
ct ggt gaaac
t gt aat ccca
gtttcagtga
at ct aaaaaa
tgtaatattg
t at ggt acat
tttagt gacc
gcaact at at
atacattccc
gcctgatctt
ccttttcaaa
ggcatttttg
cgttttagga
ctccecgtaca
gtgccgect g
ccatgatt gt
atgattttct
cttttctcat
t ggt ggcage
t agcccagga
aaagaaaacc
ttcaggcctc
cagcacat cc
aacttggtca
cttcttagtg
t cacct gggc
agactctatc
aat aat aat t
tctgttgage
ctcttcagat
aggagagcca
ggggccacag
ccgat gagt ¢
tctccgtgee
gt cgt gcccet
aat gaagt gg
tgggtttatt
aggct ggagt
gattctcctg
faattattgt
tcctgacctc
gccaccat gc
tt aagcaagc
tgggcggeca
gaggagaggc
tcctetecte

ggcacacgcc
ggaggt agag
t gagaccct g
t aat t aaaac
ctgaggcagg
atcccgtctc
cagct act cg
aagct gagat
aaaat t aaaa
actgtttttt
ccgtatgttc
ggtacacttg
fitacattag
aggt gt at ga
t gagaagcaa
gcaattggtg
cctgtaatcc
cctgtctcta
gct act cggg
gccaagattg
aaaaaatt at
gaacat ct ga
at gt ggaaag
aacaaat gct
ttttaatgca
aaacctttgt
ttctgttata
t gt gat caga
cctcttcatce
t gggacaggg
gcccccat ag
t cct ggaat t
caaagt ct gg
cttcccatct
caagaaat ag
ttat gcct gt
gttt gagacc
cacaaagcat
ct at agccat
gatttttact
t t gaaaggaa
t t cacaaagc
t gcagggagc
t caaaaaaaa
t acaat aaag
t gaagt ggca
cccaagcct c
ccgt t ggaac
cctgactcca
aagagt t ggt
tcactttcct
caccgttaaa
aaagagagct
tgttttgttt
gcagt ggt gt
cctcagectc
atttttagta
aggt gat cca
ctggcegt ca
agat agat gt
act gt t agag
tcctctctcet
ttctttcccce

t gt agt ccca
t ctgcagt ga
act t aaaaga
at caggccag
cagat cactt
t acaaaaaat
ggaggct gag
cgtaccattc
cat cacat at
agagcact tt
cctgeect cc
ttacaaccaa
t aaaacat ca
ttaact cagt
ttggtgtcta
atgcttctca
ct aaactttg
ct aaaaat gc
aggct gaggc
caccactgca
ggacaaagt t
ggccatttca
gaacattt gg
cat gct at aa
t agaat aaaa
aaat ccgcgg
cattcattag
atgttctett
agagt caccg
cagccaggag
aggaagaggg
t cacat cact
t at ggcagga
tgctttgtat
caaagt actg
aat cccaaca
agcct gggca
ttatcctgga
gagct acgaa
tttactttca
t agat caaat
tttagctgca
agagat cgcg
aaaagt t cat
at gaggacaa
tctccctget
at gcccct ac
acacacgt gg
ggaagccagc
tttgctgcca
t accagacag
gagaaagagc
gggaat aaca
tttttttttt
aat ct cagct
cccagt aget
gagat ggggt
cccacctcgg
cctggtggtg
aaat aacgct
agggt agcag
cttcaccccce
aggt gaact t

Bl CLO210WCSEQ t xt

gct act cagg
gccaagat ca
aaaaaaaaaa
gcgceagt ggc
gagat cagga
acaaaaattc
acaggagaat
cagtccagcc
t t aaacaact
t aggtt caca
acgtacagcc
t gaatcctca
tctttcatct
gtt gacaaga
cagccgct ac
aaattctatg
ggaggccgag
aaaaat t acc
aggagaat cg
ctccagect g
ttt caaaaag
gtgct aacta
tagttagtgc
tcttatgtga
ggct agaagg
attcat gaaa
aagt caagcc
ttgcttcaag
t gt gcect gg
gat t gggct ¢
gttcaaattt
t at gat ggac
t gt caacagt
aaatacattt
ttttactcaa
ctttgagagg
acat agt gag
ttattcacag
t at gaaaat a
cacctctgtc
ccaaagaaca
ggt t gaat gg
acact gcact
aaat t caaag
agt gt gagt a
ggggcitttg
t gggccct gt

gggacct ggt
aaact cggag

gttgacatct
gctctgcetga
aaactgctgg
agt cgggcecc
gttttgagac
cactgcaacc
gggatt acag
tttaccatgt
cctcccaaag
ttgaat atga
tgggcaggaa
ggaggct gag
actctgcccc
t gaaccagga
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aggct gaggt
caccgctgca
aaaagaggag
t cacaccttt
gttctagacc
gccaagegt g
t gct t gaaca
t gggct acag
ctaggatatc
gt gaaact ga
tccecccactg
ttaacatatc
at aagcacaa
ctcacacttc
accct caaca
gacaaagt ca
gcaggcagat
caggcat ggt
cttgaagcaa
ggt gacaaga
atatttaatg
ttaggggatg
ccctgatgtt
aaaaagcaag
aaat at caca
acagacacat
ct ggt gccac
gecatttttc
aggact gaga
act ccct act
attcctcagc
caaaattcca
aatcgtttct
t ct ataat aa
aat at gaat a
cggat at ggg
acccccgt cc
gggccaaaaa
t gcaaatgtg
caccatgttc
aaaccact gt
ggcaacccga
ccagcct ggg
ttatgaatta
aat ggt ggt t
gggaagaagg
ggggtgettc
gggt gccggt
ct ggaggagt
gatt gaacca
tgct gt ccet
gcagcagcat
acctcacctg
agagtttcac
t ccacct gcc
gcacct gcca
t ggccaggcet
t gct gagat ¢
act gct gcgg
t at ggagcac
atctgect gc
ccaacact cc

t ggct gagece

19

gggt ggat ca
ct ccagcet gg

aaaaat gctg
aat cccagca
agcttggcca
gtggcacat g
cgggaggeag
agcgagact ¢
atttaaaaaa
gt ggaaggt a
ccaacgt cct
attatcaccc
aaattttttg
atacccactt
agcccgat ct
gccgggcat g
cacct gaggt
ggct ggggec
ggaggcggag
gt gaaact cc
caactttatt
gtt aggaaaa
t acaaaggct
t agcat aat t
gat cctt gac
tt gcacaagt
aaagtatctg
acgaagcagt
acagcagagc
gagt gcct ca
cagat ggcat
aaagct gaat
gggcagaggg
gottgtatta
gagccaggcea
aggat cact t
ccact ccccce
aaaaaaaaaa
t aagaaaagc
caagagaaga
gct catt aaa
att ggct ggce
caacaaagcg
tttttaaaat
t ct at ccagce
gtgtgtgtig
t cagcccacc
gt ggt gaat g
caggacaccc
tctcttcact
ctcctgttca
tgattttttt
cct cacct gg
cct gt caccce
aggttcaatt
cat gcct ggce
ggt ctcgatc
acaggcgt ga
t gt t ggt aaa
gggat gagga
cat gaact gg
t cagaactta
ccgccaggag

66120
66180
66240
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



ttcgaagt ga
ggctacacca
acagccat gc
tccagaattg
ctcattaatt
ct cacgcct g
aat tt gagac
gccaggt gt t
cact t gagcc
t gagcaacag
tacctt gagt
ct caaataca
attgattagc
ggcct gagt g
att aat aaac
tcgectcttce
t t ggggaccc
ct gct ggagt
t ggt cgaggc
gctggcagt g
gt ccct geet
ttaatgctaa
tggagttgtg
ot gggt 99gg
cacagggagt
gatttctatc
gt gggt gcag
gct gct caga
ct cggeccag
gctttctgac
ggct ccaagce
ttattatact
acat gt gcca
taatgctatc
gccggat geg
tgcttgagece
ataataattt
gaggcagagg
ccaccact gc
at aaat cctt
ctcccacttce
ctctgetgtt
ccccaccctg
cgaaggtt ag
gggggaaact
gttctctcac
gttctgcatc
cccagcact t
ggccaacat g
gggt gcct gt
agcagaggt t
gact ccgtcc
cat ct cggct
ccaagt agct
agagacgggg
gcccacct ca
tccttctcaa
t agt aaat gc
tagcactcta
cgcttcacag
ggct gcagec
gaactt cagt
atatggattg

t ggaagat ca
t gcaccaaga
acagcaggcc
caaagaaat t
t gagt gggcce
t aat cccagc
cggceet ggge
gtggtgcatg
caggagttca
agcaagaccc
tacccacatg
gggt actttt
at gt aaaat a
gectctettt
aacat cgact
ctctctettt
cacagagcac
gccaggt t gg
t gt ctccgeg
agt gct caca
ccat acccat
aaat aagaaa
aggt gggaag
t ct ct gggag
ggccat ccca
tgttgaatca

gt gggtt ggg

ggtgttccag
cctcectgec

t gct ccagcece
caggagat ct
ttaagttcta
tgttggtgtg
cctcecccect
gt ggct cacg
caggagttcc
t aaaaat t at
caggaggat ¢
act ccagcect
ct cagt ccct
ccccact cce
t ctcgtcect
gt gct cagga
cctgttgaaa
gggat t gggg
caggt gcctg
atgattaata
t gggaggct a
gt gaaacctc
agt cccagcet
gcagt gagcc
t aaaaaaaaa
caccgcaacc
aggattacag
tttcaccctg
gcct cccaaa
aaaaaaaaaa
cactctactt
ct gt t ggcag
at gacaaagg
ccacat ggac
t att aagctc
t gccagt gaa

cgct gggacyg
ccaagagggt
cagat cactg
tt aaat acat
aagat aact ¢
actttggaag
aacat agcaa
tctat agt cc
aggt t gcagt
t gt caaaaaa
agt gaatgta
tgaggcatta
tgtgacttta
agcaagagt t
tct aaacatt
ccaaat gaaa
acagccct cc
t ccaagggt t
ctgggttgtg
gcaacagccc
ttct aaggag
acaccttgca
t gacct ct gc
gt cccct gag
gct t ggagag
gcgaagat at
ggt aggt gaa
aagct ct ggg
t gaggt cagc
agt gct gcca
gttttctcct
gggt acat gt
ct gcacccat
ccceccaccce
cct gt aat cc
agaccagcct
ccgggcat ag
acttgagccc
gggcgacaga
tcct cact gt
gctttcecte
ccctectete
t gt gt gaagt
ccactttctc
gccagatttt
ggact ggggt
gtgctgcttt
aggt gggcag
gtctctacta
act t gggagg
aagat cgt gc
ggagttttgc
tgcgect cce
gcgcect acca
tt ggccaggce
gt gct gggat
at agt gct gc
at aagggat c
caggt gat gc
agcct cat gc
catatttccc

tcttgggt gg
aaat gacatt

Bl CLO210WCSEQ t xt

t acgggtt gg
gacacggacg

caagccaagg
tattgtctta
aagcagt gag
gcccaggceag
gaccccgt ct
tagctactca
aagct gt gat
aaaagaaaag
gggacagaga
gccacacctg
aacattgctt
ggttagccct
ctataatacc
tgtgtttcat
ctctgecttce
ggaccaagtt
ct acaaggag
acagt gcagc
gcaaaat ggc
gcccagggt a
tggatatgtc
t gt gggaagc
gttccaggac
tggattatga
ggaagacat g
tgaggaggt g
cat cacgtgg
gattcagctc
ttgttttgtt
gcacaacgtg
caacttgtca
cctgttttcet
cagcactttg
gggcaacat a
t ggcat gcac
aggaggcgga
gacccccatg
gtcccecctcec
tccttctete
cat cccacaa
gaggggt ggt
ccagct gcecc
gcetcettttce
gtgggtgtcc
c¢agccggacyg
at cacaaggt
aaaat acaaa
ct gaggcagg
cactgcactc
tctgtcgecce
gggt gcaagce
ccacgccegg
t cgt ct ggga
tgcaggcatg
tttetctttc
tacct cagaa
t cacaacagc
t cagaccgtg
ccttgtcact
aat ccaagtt
ctatttagag
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gggacaggaa
ctggcctgaa
gat ggcggga
gact gt cagt
at aat ggcca
gaggat ccct
ct aaaat aat
ggat gct gag
t at aaaact g
aaaaaagaaa
ttttagggcc
ttagcttata
tttatctctt
gggattctta
atcttttgge
ttcactgtca
ccat gctggce
gt ct gaggtt
cccttettte
ccgagggeag
aaacactcta
t gggt agt gc
t att caggaa
t gggaccacc
t ggt t gggag
ggaat ttggg
ggcgt at t gg
agagggaccg
t gat ggcaag
cccagggagy
tttttttgtt
caggtttgtt
tttacattag
cctttgaatc
ggaggct geg
gt gagacctc
ctat agtccc
ggttgcegt g
t caaat aat a
actgaatttt
cccact ccat
cact gcct ac
agcccccaag
ccct ggeagt
ct gacaaaga
cagcct at cc
cggt ggct ca
caggagtt cg
aat t aaccag
agaat cact t
cagcct gggt
aggct ggagt
gattctcctg
ccagttcttg
ct cct gacct
agccaccgtg
aagt gtcctg
t gct aatt gg
ccgt gagggt
ggct gccaga
ctttccacca
agaat cacaa

gcagggcagc

20

agat cagggg
aggt t agt gg
acagtttgca
aaagt aaagc
gacacggt gg
fgaggccagg
ttaaaaatta
gcagaaggat
cactccagcc
gaaagaaat t
ttaacaat ct
aat cagt ggt
acttagat ca
ct gtagccac
caaat t gact
gaccacat gg
ccttcaccca
gt ct caaggt
catgggtgtg
gat ggact ca
cttttctctt
at ggaagccg
gat t gctgga
agctttctcg
gcacgtttca
aat t aggaaa

gggagcaggg

gggaat gcag
at ggaaat gt

gcacct gaga
ftgttttgtt
acat at gt at
gtatatctcc
cttcttagag
gcaggaggat
gt ctct acag
agct act caa
agccaagat ¢
at aat aat aa
t ccacct cct
ctttttettt
cctgtcecctg
acct caaccc
t ggt gct get
gagat gaaga
cagcgcat ct
cacct gt aat
agaccagcct
gt gt ggt ggt
gaat ct ggga
gacagagcga
gt agt ggege
cct cagectc
tatttttaga
caggt aat cc
cccagt caac
atttgggtga
gacatttttg
ggat gacgt c
gcaggt ccat
agctcccttg
cat gt gcctc
ctggcttaga

69900
69960
70020
70080
70140
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
72900
72960
73020
73080
73140
73200
73260
73320
73380
73440
73500
73560
73620



gtcagtttaa
aacaagggaa
ct aaaact gt
agct aat gcc
ggagt t t gag
att agccagg
gaat catctg
aacct gggca
agaagt aggt
aggacaagt t
aagctttcac
at atgcact a
ttgctctgaa
aaagcaagt a
cttacaagga
ttact aacaa
caaagagt gt
ct gaaaagt a
gt t gat gagt
ttcactactt
caagct ggag
ct ggcagt ca
catttgtcca
gagct at gt t
ccagggccag
gt ggaact cc
cat cct gaaa
acagagcct t
ct aacaagt a
tgct gt t ggt
ccct ccacag
aaccttggtt
cccact gagg
caatt ctggt
gccagaaaaa
gacttccatg
ct gggcacaa
tcctat ccaa
aagat gt ggc
aaggagggt a
tgtttgcaat
gat gct t gac
at ctgct agg
act aaat aaa
ccttcaacca
ctcatctgcce
agaagccct g
gcagagagag
tttgggccec
ct aagccat g
aagagt aagg
accattgatc
agt gccaggce
aaattct gat
ccacccat at
cacccaccca
cat acat cca
att cat ccat
at ct gt acat
cccatccctt
t ct gcacatc
cattcatcca
ttcat ccaat

aatat gt at t
ctggat gt gg
t ccaaaat aa
t at aat ccca
acaagcct gg
t gt ggt ggcg
agcccaggag
acagagcaag
tttaccactc
caccaagtta
at aaaacat g
t at at act gt
aggaaagcat
atactt aagg
gctgttttga
cattttaaat
ct aagt ggat
gat gaaagt t
faacttgtta
ccaagggat t
acagat t ggg
aggct gctga
aagccttctt
cat gct ggaa
gt gt ccaggg
acttgecttt
ctgactctaa
cct gt cgeece
aaaaccaaat
gat accacca
cacccaggga
t t gcaacagc
ccccagagcec
acccagcctg
caaaacaaaa
t t caagat gt
agggagaccc
t gacttccct
cftttaactg
gagagaat gg
ttccagacta
ttttcctcat
ggccct ccag
at aaaat act
aggt gacat g
aggcat ggt a
t gagccagt g
gttaggt aat
atct gcctga
aat aggacaa
aatttctgtc
t gat ggctga
acaggaggag
ggaagcttta
cttcctccect
t ccatccatc
atcatatatc
ccat ccaccc
aat ccatt ct
ccttcat cct
accagct cat
t cat acat ac
t at ccat cat

at gct gcaac
ggt at act gt
caagttcgtt
gcact t cgga
gcaacat ggt
cattcctgta
tttgaggctg
accctgtctc
ttattttctg
gt gttt gagt
at cagaagt t
at at aaaaat
tt caagat aa
tgttcat aat
t gt cgggt gt
aagt gacaga
gct aagagt t
ggt t acct at
tgccttccag
t aacaaggag
gaaaggggga
aaaat aacaa
gcggcagt tt
gcttgttcag
acagtgtttt
ttttcatctt
attactcccg
aagggacaac
tctgtgctcc
tcagcttgtc
cct cacctcc
agccat gaga
attccttaaa
ttttgcacag
caaaaaacaa
ctcatgttca
t ct cagct ga
tagcttctta
ggcacagct c
acaccaggtg
aaagt cccca
at gaccagag
gattcccagt
caagttcctg
at aat gact g
caaagtgctt
gagct act ac
t cgcet cagece
ct ct ct agag
tt agacagca
at acagaggg
gacaccactg
ct gagggaag
catgttacca
ccacccaatc
cat ccatccc
t gt acat aat
at cccttcct
tccet cggt t
tcctatcatc
ccatctatcc
at ct aaccat
tccttcctce

Bl CLO210WCSEQ t xt

aaat gt acca
ctgtact aac
t aaaat t aac
aggct gaggc
gaaat cct gt
gt cccagcta
cagt gagct g
aaaaaacaaa
aagagaaaac
t gcct aaaat
ctatgccaaa
gcaaaatcta
fttgcttace
cct cat caaa
gacaggtttg
agacaagaaa
gaaat at ggc
aaact agt gc
at aagacat g
accaat gcaa
ccat catgcc
aacccagaag
gcaggetttt
gat t agct gt
aacaaagggc
ctcattctgc
ccccaggt gg
t ccact gaat
cccat cct gg
cat cat gacc
attccatccg
cctttacacc
gcagcgcgec
ccagt gaact
caaaaaaaaa
gaaaggcccce
gct cctceca
t cagccaccc
t gt cct ct at
gaccct cagc
t gt gct t gac
ccactttgtc
caattccata
ct ggt gagca
aaaat aat ca
t aaat aagca
tat gcccatt
t cacacaacc
gctctatct t
gaggaaaccc
gagtgaattc
ggaagact gg
at gact aaga
t cacat ccat
at gcat acat
ttcatccatc
ccattcttcc
tcatccttcc
cat ccatcca
cat ccaat ca
atttatccat
acatctctac
at ccat ccca

tgatcctgta
ttcacaagtt
t ccaggagac
aggtggattg
ctct aaaaaa
cttgcgggge
t gattgtacc
aat gaaat aa
taaatttaat
atgtttgcta
acat at gt gt
aatt gccaac
caaagaat at
ttaattcttg
act t ggcaga
ctacacgtta
t ggat acctg
accct aat ga
caaat ggggc
at gat aagga
cat at agat g
t ct gcgt gat
gcaaaagct ¢
fctttgtggg
at gaggtgtc
ttcatgcaca
agtgcctttc
gcccaagceca
gccattcctg
ctggccagt t
acacagat ct
ctccgeectt
acaaact at a
gacaat gatc
ccccaccat t
t ggaaaagga
t ccagacatt
ctgtctgecce
cat at caggg
agt ct gt gcc
ggggt atgtg
cat ct ggt ac
t ctgcatcac
t gagcagt gc
ctgccactta
tt caacaatt
at acagggga
aat aggt ggt
ccagtcttcce
attcagccac
act gagct ga
agaggctttt
ggt act ggca
ccatctatcc
ccagt cat ct
ccat catcca
ctcggt t cat
t at cat ccat
tccattcatc
tacatatatc
ccatccttcce
atcattcatt
ttatccattt
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agat gt t cac
tt{ct gt aaat
caggt acggt
cttgagccca
aat cacaaaa
t gaggt ggga
act gcactcc
agt ccaggaa
gt gt aaagt g
aaactattca
gt gt at at at
cttttagaaa
actttccaag
ct act gaaag
aggt gt cact
aat gccagaa
cccaagagag
at t aaaaggt
ttcttcctcce
ct gt agggct
tccetgtgec
gctgectcte
caggaccaag
at gggt gcag
t gat ct caca
gaaccagccc
tcggagttca
cacccaaaac
gtttctctac
cct cccacaa
cct caccaca
catcctgtcc
acccacaagc
ttttcataca
ct gagcat gt
ggaaggggag
ttcctggact
aggaggct gg
ctctgttecce
acagagggag
act acaacgt
aat gt cagct
caccat t ggc
t acact gggc
ttggggacgt
t catgct gac
gaaaact gag
ggagccagga
agagt t gagt
cat gt gcatg
gagct gagga
ct gggcat gc
aagaat t cag
acccat ccat
at acaccacc
tccaattata
ccatccatcc
ccaat cat at
cat ccatcca
caat cat aca
ttccat ccat
cttccatcga
gat cat acat

73680
73740
73800
73860
73920
73980
74040
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



atatcatcta
aat caat cat
t ct at ccacc
tccatccatc
tacattcata
tccaattata
tatatccatc
ccaccat cca
cattcatcca
gtccecetgtg
aacatttgcc
gaaggt gct t
gt agagttga
gt ccaaggcc
cttggtccca
ccctat cggce
ccct caggag
cccagt acct
agt gt aaggc
aat aaccagg
ccttctagga
act aaggaca
tt gcccagge
caaat gt aac
t ggcgt ccaa
actccttttc
t aatt aat ag
gccegt tgac
gcactttgtc
tggt gt 9ggg
tgttgcgagg
t gct ccceag
gct cactgt a
accgggct ct
cagacgcccce
t gcat ct gect
gcgt ggt ggg
ttcatcccgt
aagccccgcet
tct't cagggg
gacat ct gat
tggactttgg

ggcat ct agg
ccatcttctc

aaccccaact
ctagacttgg
tttagtggtt
atctgecttt
aat gt gt ccc
cat tggccag
cattttgceg
ttttgagtca
caaggt t cct
gggt gaaaaa
ggct gt caag
cat gggcct t
ctccttctta
aagttgcctg
aagccttgac
aat cccct ot
gagggaacac
at aatt aaaa
t acccggaaa

t acat cat cc
acat acat cg
cat ccat cca
catccatgta
catgcatcta
cctccat cca
catataatta
gtcatctatc
tccatccgtc
gacagcccag
tcctttacat
ttaccaacat
ggt catctca
acct gaccag
t gct ctct ag

t ggccat ggg
agt gt gt gct
agcact cagc
cttgacctgc
gcagat t gac
ggaggaggag
ftcttggtgg
ttcccattct
t cacagcttg
acaccaccca
caaggaagag
caat gacaaa
caat ggaaga
ctttcaccca
cacagtcgtg
ccgtgttcca
ttcctectga
tgtgttccag
gaaacctctg
ct ccat gcct
gctccceccetg
agct gagcect
gtgtgctcetg
ccat acgat t
ccagt aggt ¢
cttggtttag
ccacggt gtt
ttattagcac
ttgcttccca
aact gt ggca
ccagcacctc
ggattgttgc
gaagcaggaa
cttaggaaag
agct gggt ct
t ccaacct ct
ctagttggca
ttctcagtac
ct ggcccaag
t gccegectc
gceget gagg
gagccagt ga
ccat cct gag
t ct cagt get
ggaccctgtg
t gct ggggct
tgtcctt cat

ggccetgggag

att cat ccat
aat cat ct ac
tccatccatc
accat ccagt
at cat t caat
attacacatt
tacat caatt
caat aat aca
cgtccaccca
ot ggggcaga
ggat gagaac
t cact cat gg
cgcattttac
aaagaagt gg
cct gt aactc
cctgeect gg
cccagagcac
tctgtataca
t cagccct gg
t cccagt ggc
gtagttttct
agggcgt gac
gaaaggacag
tccat cagtc
at gt ccactt
gt t ggat cgc
gcagaaggt t
taaacctitg
ggagcaaacg
ttggcaggga
gctgtttcca
gaacaaaagg
aat ct cccct
at gct aagag
ccagcctgtg
gct gagagat
tgcgt cgat g
gaggcagcca
gt cct cccac
ccagagcagc
tatccttcat
tgttccagcce
ct cgcat act
tct gt gt cag
tttacatgaa
aagggt cat t
ctcatggtta
caagt t gcaa
caggagtttt
t acggccacc
t t agcagaat
gtatctgccc
ttcttcagge
tgtctcccca
ttgcttggta
ttcttagcect
t gcaagacac
aaagt ct aca
ccctcaacag
caggcat gag
gggat cttgc
t gaacttgga

t gt gccaggg

Bl CLO210WCSEQ t xt

ccatccatcc
acat caccca
cattcatcta
cat atatcca
tat acat aca
cat acaccca
at acat ccat
ttcat ccaat
tcatggtatg
act gaaggga
t agat ccaca
gattctccca
agat gaggaa
aact gggact
ctgcttccetg
agtcttttge
aggctgtatc
ttgggctctc
atactgcatg
caaagt gcca
catttctatt
t gt caaccac
ttttattgta
cttggaggtc
agaagt aagc
tgagtgtttt
cat gcgt agce
cct caggt gg
cacat cacct
gggaggt 999
cagggagcga
gggcgcet ggg
gcagacccce
cactccaaca
cttagccegtyg
gtgctcactc
ccttgettge
cccttggaca
acccccttca
catttggctg
tttgggggct
cttctcctaa
ttctgacatg
t caagact gc
gaggtttact
gatgctctcc
caaagt ggct
agt aaagt gg
cttgcaagtg
ccttgetgeg
aaaccaaggg
ctctatcttt
tctgcacgtt
agcat ccacc
taatgctaca
cat gagaat a
ttcctgctca
aaacgat gcc
gattct ggaa
act caagagc
ctggttgctc
aagccttcaa
cattgctcgg
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at ccacccat
t ccatccatc
t ccacccatc
attacacatc
cacat ccata
cct aat aaat
ctaatcattc
cat ccatcca
agccat gat t
agcccagggce
t gt at aaat c
ggagct ct ag
acggaggccc
t gaacccagc
gt ggggeat ¢
t ct gt gt ggc
ttct gagcat
aagaattctc
atgcat t gat
cagggaaggg
aaggcaacaa
t gt gat cat t
ggt acacat g
fitctatgaa
accgtgtctg
t ccaggtgtc
tcggcettt ct
caccact agc
gt gt cct cat
gttggtccce
ftttcagctc
gagaggccac
act gaggacg
gcggaaggt g
ctttgagcet
cttcggtgcet
t ggt gct gag
gt cccgegea
aaagccccct
agggaagggg
ctgggt gt gg
cetgtectitt
ctcctcagtc
atttgget gt
tttctcacat
tgtctttatt
gctgcacttc
ccaaaagggc
gcaatcttct
agcaaggct g
ggaagaacgt
ccat cctccce
catttggatc
tttggatt aa
gctttagagg
t ccagat cag
tcttgtcggg
agacct catg
gaat ctccca
attggctccce
cgcctgeacce
agct gacaac

gagggacgct
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atcttcatcc
cat ccattca
cat ccatcca
catccagtta
taattctaca
tattaattca
agt aat t cac
t ccat ccacc
taccacgat g
tgcceccat a
ctcatgattt
gaggaggcag
tgagaggcag
cat cttgccce
t ccaggagga
cat ccttcct
tttgtccctt
aacctt ccag
aagcccat aa
acaatt cagc
aagct gcctt
t gggectctc
gctgccattt
aggagcttgg
ccctgagetg
tacttgttagt
ggt att t gt
t ggt t aagag
ct gat ggccce
tttgtgggtt
cacaggacac
cgt t ct gagg
gat ct gagga
ggcccccctt
ccctcetgge
tt gcaggaca
t gt gggcacc
cagct ccaca
cctctcetcett
caggt cagt g
cctgggect ¢
ccagacact ¢
ctgattttga
aagaaacaga
aat cagat gt
ttctgtcatc
caggcat cac
cct gaaact a
gct tat gt ct
ggacat t gag
t aat agt ggc
cat ggagttt
ttgtgtcttg
ttt ggaaaat
acgcagcagg
attctcttgg
acggttttac
ccagcttccce
aacaagt cgc
acccctggtg
caagacaacc
tccttatgtg

gat t t ggaag

77460
77520
77580
77640
77700
77760
77820
77880
77940
78000
78060
78120
78180
78240
78300
78360
78420
78480
78540
78600
78660
78720
78780
78840
78900
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



catttacctg
gct gt gaagg
ftattgccat
gttagagctg
ggaaaccgt ¢
gcceecgceac
catctggttt
cact gcagcg
agccagaacc
gggccct act
tgcattgctc
ct aaggt gga
cggcaagcag
t aagccccag
agaagt gagg
gct cct ggga
ctgcct gcca
gcct cagt ca
gcagacccgt
acagggt cac
gact ggacca
at ctagcat c
t gacgagaat
aaggct gcag
ct ggagct cc
gccattggtt
t agccaggat
tccctectaa
tctgtgtgtt
tgatccgtga
cat ccttgaa
gaact t gagt
ct gcccagaa
agt acatt ag
gtcccatgtg

gct ggcaggg
t gagct gcgt
ggggacctta
ct gaagagcc
gagt ct gaag
cat gat ctga
ct ggcaagca
ctgcccccaa
accacagt cc
cct t gaaaca
cccaagccac
gggaggtt ct
cacctcgctc
ccatccagt t
cagggccct ¢
gaggcccaac
caaagacagt
ctgtgtgtga
ctcctcacac
cctttctgece
gcccaggcag
cact gggcgt
gct agtgcta
ctgcct ggag
ct cgagaacc
ggggat ccgg
at aagact ga
attgtcctca

at gagagact
t ggacccat ¢
gcaagggact
ggagaagt ct
caat caaaat
t aaccccaga
tcagtatttc
tttacacagg
act cagcagc
t cagggct gc
ctgcgcaaga
t ct cggt ggt
gct gcegege
agacccccag
gagctttgeg
atctt gggt t
gcct ctcaga
gcgegt cagt
gccttcttga
ct cccaaggg
caccttttgg
cagt t ct ggg
gcctt gt caa
t cacccaaga
t ggagt cat't
tggtgatttg
tt caccagca
agat ggt act
gagagcagcc
agtcccctga
cgt gaaggac
ttctctcectce
t gaaaact ct
t ct ccacagt
acagt caaag
aggggagggg
cacact ccct
tttgaatt ct
cttctgetge
at ct ggct gc
ggct cccatg
aact gt gggt
agcaaggcca
accaggt ccc
gttgtgctgg
tctctccaag
agagt t gggt
t ggcct at cc
ggggt gcagt
ctggctcttg
ctccet ccat
gcagcgt cca
cagcaaggca
cctetgtcte
attgccatca
t t gagccaac
cgt gggt agc
gt gat gggag
acagccaat g
tttctctccce
cattcctatc
t ggcccagece

ggaaat gct g

gacagcagct
caacagt caa
ctgcactttt
t ggaagt cac
ggaccaagga
gtccetgtge
ttcttttaaa
gct gccggge
at gt cagt gt
tttctggeat
agcaaaggt g
ttct agat gt
agccccacac
gcagt caagg
fgtttatcct
gt gagt agct
gcatttaggg
t ccagagact
cacct gaggt
gt ggacccca
tfgatcttaat
actctgtctc

cat gggt gat
gt ggct cagc
tfcctt cat gt
gagggt gccce
gt ggagagt a
ccctgcaget
ccaccctggce
gat gggcaga
gtttgaagac
ctctcecttce
agccaact ct
ggcaaaacag
cttctaactc
t aagagaaac
gcagaggt t t
tctactctta
gctggatt ct
agcct cacct
cact ct gacc
gt gcagacgg
gcccatcttc
t aaccagagg
gactgtgatg
gaaat cct cc
gcat gt gt ct
fgtttgct gt
gt ggccaccce
t aaaacactc
ggtgttccca
atttctgact
act cacccag
aaggactctg
ccttgtcaga
acttgct cag
gcagt gt cgg
ccccgt gage
gcct ggat gt
ttgcctacac
tt aggt gcag
agcaagat gt
gt gat tct gg

Bl CLO210WCSEQ t xt

cct ggt agece
at gcct gact
gaat t gt ggg
ct agagat ga
cttgcccaaa
t gt ctt aaga

at gcct Jggg
tttcctggtg

gctt cctggg
atggct gatc

aggggct gag
gacagcaccc
ggagat ccca
ccetget ggg
cct gt ggggc
cgatgccttg
ccttct ggac
t ct ct gcagg
cagt ccaccc
agat cacct g
gaggt ggt cc
cttttcaaac
ggggaat caa
ccaccaggcc
cttcttcact
agttgcccaa
gagaagat gt
act ggggaag
cccttctgag
ggggat gt cc
t gt ggcat ga
acagttattt
tgacttttcc
t gt gcaaaag
cat t caaagt
aggaaggttc
caaggagact
ccccagect g
ggt ggccat g
ct gaggt cct
t gt gcccaca
ttct caggge
cat cct ct ag
ggacacacac
9999yt ggcce
t aaagat ccc
t cagct act g
t ct t ggcgcet
cct t gcaggt
cccat ggt ac
agcagctccc
caagccgggc
t gccgt ggca
gcatttagct
aact caggcc
cgatattgtc
ct ggat ggac
ccattgcccg
ttct gaggct
tcttcacaca
aaagt gact g
atggatttct
tggcct gagg

gagctttccce
ct ggacagga
t cat gggctt
cact gccatt
gcct cacage
at caaat agt
ccat gcccag
gat gagct gg
gagct ggt ag
ccct cctcac
t at ggct cgt
ttagtggatg
gaaggaacca
t gccccaget
aggaacat gg
gtgctcagtt
ttctagatgc
gttttctggg
t cct gct cag
agcgcacaga
cagaggagct
gt at t cat gt
t cagacaggg
ct aggaaacg
gcacttacgt
caagaaat gc
ggccagaaaa
cct gcagceat
tgcatttctg
t cgaagct gg
t cacaggat g
cact gaggga
at cact ccaa
ct aaat aatt
t gcagccat t
ttact gagt t
ctctctctct
ccat ct ccag
tcatctcctc
gctagttgcec
t ggggcccac
t gcagcacct
tgttccttgg
caggt gt cct
at gt agccac
tttacatcct
acaat gcaga
ccagt gaaac
tcctgccttg
agagaggcca
tttctggggt
ctggctat cg
gt gaccgt gt
ggacttgctg
gaat ct gcac
acat gacaag
ccggagggt g
cccteccatg
accacat ggc
ggcct gt gt
actcattgca
cagaggcagt
t caatgcatg
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t cct gect ct
gcggacct at
ggafttaggg
ttgcagat ga
aaaaccat ag
t gt aagcaat
cagtctgttt
gcggttcatg

caggggct cc
tcctectccce

cct ggeccct

agggagct cc
caggt gaggg
gacct gt gac
gtggattctg
acctccct gg
tcctcatctt
gcaggt ggt g
act gcccagce
gggt gcagat
cagacat gca
agaacaggca
cgcegggct ¢
cct gcacagce
aaagat gcca
agaagaggcc
gagtttcctt
tct ct agggce
ctttgtgact
ggcagagcct
agat cacagg
aat ccctccce
agt agt t gaa
agaacagcca
ccect cgagyg
ggt cct ggt g
ctgtctccat
ctatcctccce
ggccecgt gg
acctcttaaa
gggaaacacg
gtcetttget
tggggcecect g
caatgtattg
ccccaccacce
ccatgtggtg
ccttagttgg
t ccccat ggg
ct ggagagca
gcagt gat gt
caaggggt g9
cagctctgca
ccgaggaagc
t agct ct gag
t cagagtt gt
gcact gt cac
fct gt gt cat
ccctcageag
tt ccaggaaa
ggccagceggt
ggcct gggag
ggcctctgtc
t caacgt ggc

81240
81300
81360
81420
81480
81540
81600
81660
81720
81780
81840
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



caactt gcct
tgttgtttat
t ggt caggaa
cccaagacac
cccgt t cagg
attttggggc
act aaccctc
aggaaat gga
cctgactccg
acagcctcca
gtccttgttg
aggt cat agc
agcat cctca
gat gt gact t
agt aaacaat
agaagcaggc
aggt cagt ga
ggct ct gecce
agggagttgg
tttctaatac
t gt ccagcecet
t cacgect ct
gtttgagacc
cggat gt ggt
ct cgaaccca
ggcaacaaaa
cgattctcac
cccaagcgat
t ct caggaac
tat ctt aaga
t at aat gt gg
t gt aaaat gt
gagt gat ggg
tctgcet cgt
agcct at age
caggct aaca
cagt caat gt
agcttaggta
aaat ggaagt
cccagaacat
cttttgtget
gtacctatta
agct at ggga
ggcctcctga
fi{tatcttga
cct agcat cc
gtctgtaatc
aagact agcc
ggcat ggt gg
gct t gaacct
gggcgacaga
cctggettct
acacacact a
gtccttgtct
cat cccagt c
gagacctgtc
caggct cagg
cacct gcaga
aggat ccat t
gaat t ggagg
accgggcctc
caggtt acct
cttttccaag

tataaacttt
gat gcagaaa
ctttctcagt
ccccaaaagc
acat t ct gcg
acct accata
accatccttc
ggct cagaga
caacccaggc
caaccat ggc
agt gaggcat
t acacct gca
gcaat gacat
t cct gaat gt
aactgtcttg
attggagaca
actggaattg
t gaaaagat c
ttcttatcaa
catttctggg
gggagt t gag
aat cccagca
agcct ggcca
ggt aggt gcc
ggaggt ggac
gcaaaact cc
t gcaggct gc
t gct t gt aaa
caaactgctg
aaaat cct ag
gctgggcettg
ggaagct t ct
atct gt ccag
t gaggat at t
aggct gat gt
aagagcttca
gt gaaattaa
aaact agagg
gggt t t gagt
attccatgca
cactgaattt
gt aagat gga
aggcct gt at
agagggcat g
actcctccta
t agggaat ca
ccagcacttt
t ggct gacat
t acacacctg
gggaggt gga
gt gagt gaga
t cct ccaggg
caatcctgta
cttttttaat
aagagcact ¢
ct gt t gggge
gttgcctcetg
gcct gt gaga
gatttaacca
ggcccat gag
ttggggat ga
ttgtgtgtce
cccctgaatc

ttttctggac
taggtgtttt
ctttcttgtt
t gct caccag
aaaggcat tt
t gccaggcac
t acaagacaa
ggt t gaat ga
aaagtctttc
t cagcagcaa
t caggaccct
t gt gggt get
t t gcagagaa
t t aagggaaa
cttttacccc
cccccagect
cctgccat ga
at t t ggacct
aggttggcta
taattcct aa
aat gaatgtc
ct at gggaga
acat gt gaaa
t at aat ccca
gttgcagt ga
gt ct caaaaa
cctgtggctg
ctttcttctg
t att caagaa
agatt cct aa
tittctgtca
agat t gcaga
tatttagagc
tt gaggccta
ttctcatgtc
aaaactatta
ct aggaacct
ctttgataaa
tttttctact
acaaaaaaag
taagcttt ct
aaaaggt gt t
acgaggggt g
ggggct taac
acccct gaga
at agaacatt
gggaggccaa
ggt gaaaccc
taat cccage
ggttgctgtg
ctctgtttaa
gtgtaattaa
tccattactt
agtgtttctt
t agtaagctc
agcat agggg
ggctgttctt
agct gaagt ¢
cctgct gt gt
cat ggccagt
gcccat gt ca
at gaccacac
ct t cagggct

Bl CLO210WCSEQ t xt

aattgcgtgce
t aaagcct at
t ggggt gagce
cactgccagce
gcccagaagt
caggct aaac
act agt at ct
at gccggt gc
cttgaacttc
attgcttctc
ggt cccaaag
gtgecttttg
gccagagcetg
at gcccgaag
ccttcatttg
ggaagacgaa
cttgggggtt
gagct ct aat
ctcagatata
ggcatttagt
t aacagaaac
cccaggt ggg
tcctgtctca
gct act cagg
gccgagat cg
aaaaaaagaa
at ccaggagc
tgcagccttc
aggcagcttt
ttttaggaaa
tttgct agat
agggct ggaa
tgcctctgag
act acacatt
acatggcaca
gaagggacag
ggctcctgtt
gcatgacctc
gattgttagt
cccaggt cac
gacagcagcec
t caggt t gga
gacttttctt
ttacct ggac
attgct acat
ctcccaacca
ggt aggcaga
cgtctttact
t acat gggag
agccgagatc
aaaaaaaaaa
t cat gt cagt
ttcaaggt ac
aaagtcttgt
t aggaggaaa
cagcccctge
cccagagact
aatgttttcc
ggcat gcact
at cacaggct
accaccttgce
cttcctcecce
gcaggttttg
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act gt cct gt
tgattttggt
t gt ggcttcc
ctccectctta
t gggaggaag
gtgttcacac
t cat ctt ggg
ctggat at ga
ccagcagcca
t gacct cact
t ggagaaagt
tttagtgaac
aggcaccttg
gt acagagag
ctgacacata
gctgetggtc
999999aggg
t cacaagt cc
gaaagagccc
gttctgaaag
t ct aggccgg
cagat cacct
ct acaaat aa
aggct gaggce
catcattgca
act caaat at
aaggcctt aa
aacccttatt
gt gt aat cat
t gggagacct
aaat gaactt
agacact gtt
gccat ct gat
cctgecccca
gaaaggcaca
t ggct at aag
tcttttaggt
t agaaat cat
gcaggt gat g
cgtctttget
t ggaat cat g
gct gcagt ct
ct gt aagt gt
tactgtgttt
ttagtatttg
ggct ggat gc
t ccettgagg
aaaaat acaa
gagt aggagg
at gccact gc
aaaaaagaac
ttcctcattg
atttactatt
att at at cag
gcgacttceg
ct ct ggt cag
gacaaagggc
t gacaccagt
gtggt cgat g
ggaggt gct g
ctccgat ggg
gacctcat cc
tttaaagcag
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aacagt gt cc
actattaatg
t aaacaggaa
ccaagt agca
gaaat gt aac
aaattctctt
gttcaagatg
accccatctg
ctgcttagac
cagcct gt gt
ctttcctact
ttttatcacc
gtattcttgg
cttggtttct
caccagct ga
acgt gaccca
acat ggggt g
aggagatttt
tagtggtttt
at gct agcct
gcgt gat ggce
gaggt cagga
aaaaat t agc
aggacaat cg
ctccagect g
gt gt gacagg
ccatgtcatc
atgattttct
ttatcataaa
at ggt act ga
gagagcct ac
cttttctcce
t ct aggagac
gagaggt cac
ttttcgttct
agaagaacct
catgtttttc
tgcttttcat
t ct acat gcc
gggaacttga
gagggat aaa
gt t gagagt a
ccagagacca
acaat act ca
ct gagt act t
got ggct cat
ccaggagt gc
aagttagcca
caggagaat t
act ccagcct
attctcctaa
at acacacac
tacgtttggg
agt acagt aa
gaaggcagt g
ttctggeget
t cccat aagg
tgatct gt gc
ccaggaacag
ctgcgetcetg
gt cgggccca
aaatctcttt

agct ggt gag

85020
85080
85140
85200
85260
85320
85380
85440
85500
85560
85620
85680
85740
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



t t gcat aggt
at aaagggt a
aggttaat ga
ggttggtatg
tctgccgtge
t gt ggt cagt
gtctct cagt
gagaat gggc
ggggagcaga
t gagcccagg
gaaaaat aac
ggt gagat gg
cactgcactc
gaaaaaaagg
cagat cacga
ct aaaaat ac
aggct gaggc
tgccactgta
gt 9gggggcyg
acccaaacca
caggagaagc
at gt gt gaca
ccagaagggc
ggcccagaga
ttccaagcaa

gggcct ggga
ttaat gcgece

ttccgggceyg
t ccagect gg
agccagaagc
cgectcetce
act gggccga
agcct gaaag
t gagccacca
aggccacacg
ct gaget get
999caggggy
atgagtcctc
ct ccccagac
tccecectcec
acgggcccag
t ggaaat cac
ctgcatttcc
acacaaaaga
ggaagcccegt
t ccect gggga
ccgactcctg
gct ccact cc
gcccgecact
ctggccact t
ccaccgacag
gcat aagcag
ccgaaggcca
gaaagacacg
ct aacacaga
ccagagct ca
aggaagacaa
gaggacaagg
ct caggagca
at cagggaga
cat aaatttg
t gaagct cac
tttgaaat gc

tgttgcgttg
titattagga
at gt cacgtg
cagcaagct g
agagcccttc
gacctggat a
aaagact cca
tt gaggcggyg
agt caagt at
agtt cgagac
attttagtca
gagggt tgtt
t agcct gggt
aaaaaaaaaa
ggt caggaga
aaaaat t agc
aggagaat cg
ctccagectg
ggggcaggag
gat accat ct
ttctgtagee
tgctctgtge
cct cggaggt
ggggagagcc
gcaaaggcaa
tgccctctca
cttgctaacc
gcagaggaag
accct gcgga
t ccegtcecg
aacaggaggc
gaagggt ccg
t ggt aaggt g
gctcatgtcc
ccaaccttcg
caagcaccag
caaagagagg
cccccaagac
agccgccaga
tgtggatttc
t gt agggcgg
acccaacgtg

aggggcccct
ggct gacctt

cagccgggt ¢
cctcccaggce
ctgcttctga
ct cggect ce
ctgcatgtca
gatttgtcca
gat gacgggt
ccccactttg
at gagt agt a
cctgtcctge
gat gt gcagg
t gct gt gect
ggagcagaca
ggat cct cat
cgaccacagc
ggagagt t gg
ggaccctt ag
agt t gcaagc
t at aaagaag

ggact agat g
gaaccaagga

aat gaaccag
t gt gaccagg
ct cccacggg
gat ct gaat g
ftcttgatga
gt ttgtggge
ggt ggct cat
cagcct gagc
gacgt gat gg
t gagccct gg
gacagaacga
ct catgcctg
t caagact at
caggt gt ggt
ct t gaaccag
ggcgacagag
aacagt gaga
agaggct aga
ctccecget tt
ccaaccagag
caccacgt cc
acct agcgag
cgagacgagc
gtgtcatttt
ftitgctatc
gcgcect gaaa
gaggcctctg
ct gaccgcga
cct caggagc
gcctttccga
gt ccaggaag
ggcat gcct g
gggacaggac
cttctaggag
ccggggagcea
tcccctecct
gaagccacca
ct ctccaaag
gccaaagggc
cagaaggagc
99agaggggc
ccagagccct
cctcaact ca
ct cccaggcet
cgttcctagg
tccegtgcetc
ccagcacccce
caacggccca
gccct cat gg
cagat gagga
agt gacagag
at cccacaac
gcacacacag
tt ggcccagt
caagat ct cc
gctggceattg
agccct gcag
t gt cccacag
catttcacag
atctgttaaa
cctgtgttta

Bl CLO210WCSEQ t xt

gggt gt t caa
gtgt aat t ct

aaaaaaat ga
ggacagcagt
ggcct acctc
gggcttcttt
tcacacattt
actagtttca
ccctgtaatc
aacat aagga
cat gcatctg
agt t aaagt t
gaccct gt ct
t aat cccagce
cct agccaac
ggcacgt gcc
ggagt cagag
t gagactctg
ggt agggaga
atctttggga
cccagt agat
cccat cat ag
aagaaccct c
ct ggt ggcgg
ccagagct gt
gt ccaggat g
gctgectett
ggcccect gge

gggt ct ctgg
gccttcctca

cct ccct gga
agcccgecac
gcttcctceeg
gggct cccct
ct gaggacac
acct gcacca
aggaggaggt
ccaaggcctc
gcat cccagg
tttccacaga
aggat gcccce
aggcgcact ¢
cagaggcccg
ct gaaaagca
aaggtctgtg
gcgggeact g
acgccact aa
aggct gt ggc
cgctcegtge
t cagcccaca
t gt ct agaac
aacggaggct
ccaggtttgg
gcctcccagg
caggt gacac
gccctgeccce
ctggt ccaca
gagggggtt g

ggagggattg
gagacct cag

ttatttgcag

tttttattag

aaagttaaga
Page

agagt t ggga
cctgttctta
agt gt gccct
ggt cct gagg
acct gt gcca
t t cgaggagt
tggattttce
ctggtttcat
ccagaggcaa
gaccccgt ct
t ggt cccagce
gcaat gagct
caaaaaaaaa
acttt gggga
at ggt gaaac
t gt aatccca
gttgcagt ga
t ct caaacca
ggaaagggga
ggct caaatt
t aagcccagg
gcagaggaat
tttacagatg
ct agaccagg
gct cccat ct
atgctccctce
caaaccagag
caat gagat t
gcegtgectce
gcaccgt ccc
gt ggggacaa
cact gcgt at
agagccaggc
cct gect gag
agagggcggc
ggaggggccy
ggat gaagac
cccageccaa
cttcccageg
gat cccagcc
cctggagttc
ggaggagcat
gggcccct ct
gcct get get
fcttgagett
ccact gagct
at cgacacct
cgcacgcgcec
t ccccacctt
ggaggt tt gg
t ct ccaaccc
cagagaagt a
gat ccaggt a
aggt gctgga
acacagcatc
cacccact ct
t gccaccacc
agcagggccc
gt gggaggag
agccacaagg
agcccagaaa
attttacttt

cagaggct gg
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gtt aaaaaac
at at gcggcc
t gat cagct g
gccgt cact g
agggcttgtc
cttat ggcag
aaatctgtca
ttaccaaaaa
gagaat t gct
ccacaaaaat
tgct t gggag
gtgattgcac
aaaaaagaaa
ccgggat gag
ccegtttcta
gttact cggg
gct gagat cg
aaaaaaaggg
ttctcgetac
ccct agaaag
gcggct ccag
aacacccaca
aggaaact ga
agagct gt ca
ctttgttagg
tcttaagcga
gagt t gagag
agcgcccacg
ggggagaaag
gtttgcccag
aaaggcgggayg
ct ccacacag
cccecaggt ¢
ggccccagag
cgccacgcecce
ccgct gaagg
cgcgacgt cg
gat gggcggc
gagggt gcca
t cagagcccg
acgtttcacg
ttgggaaggg
tt gggagagg
gct ccgcgygg
cttcgctcct
t ccaggcct ¢
gggt gcagct
cct cacgcett
gtttgact ct
t gggt gect t
t cccat gt ag
cagtaacttg
ggtt gt ct ct
gt gt ggacgc
cagaggt ggc
gccttgtgge
tccetctgea
accttgagcc
agt cccaagt
cgagct tgtt
tggatgttac
t agggaaaac

gggcgat ggc

88800
88860
88920
88980
89040
89100
89160
89220
89280
89340
89400
89460
89520
89580
89640
89700
89760
89820
89880
89940
90000
90060
90120
90180
90240
90300
90360
90420
90480
90540
90600
90660
90720
90780
90840
90900
90960
91020
91080
91140
91200
91260
91320
91380
91440
91500
91560
91620
91680
91740
91800
91860
91920
91980
92040
92100
92160
92220
92280
92340
92400
92460
92520



t cacgect gt
gtt cgagacc
agct gggcegt
gtgcttgaac
cct gggcgac
aaaaat at at
gacaggtt ac
t cat aggt gt
aaagact aaa
act aat ggcc
ttctacctge
gttgtgccegt
gcct ggggct

t gt ggggt aa
cct ctgggca

gct ccaagag
aaat ctatga
gat gct ggct
gt ct gt ggga
cgtgcecttt
tgggcet t ggc
caggccct gg

tt ct ggaggc
t ggaaat cag

agtttccaag
gcagt gt gga
ct gagct acc
ggt cccagt g
gact gcacct
tccectctge
at cagt gacc
aaaagagaac
gaaat ccagc
ttcttatttt
gat gacaaaa
acagagaagc
act aaagt ac
agcatttatt
t gct cct aat
gtgtttgaaa
cagt aaat ga
cagtatttca
gct cccgt aa
cctatttttc
tttaat cagt
tggtgtgtig
agt gaggcag
agt gacagct
accagcctca
at gggt acaa
ccctgggect
aaggaggagt
ccagcctgtg
t gaccacaca
ccct agaagce
aaacacttcg
aaacaccccce
aact gt gggt
gcct ccat ag
ttcaaaagt a
at t ggaggct
ggaggatgtc
t caaaaaaaa

aat ct cagca
agcct ggcca
ggt ggcgggc
ccaggaggcg
agagt gagac
cct at at cct
tacaatattt
gtttggatta
gt aagtt aaa
attgtgaccc
taacatttcc
ggat ggt get
cttactaaag
gcct gggagt
tactcattgc
acccagtt gt
tcagttttca
gacaggt cag
atgtatgatg
gaagaccagt
t cgtctcaga
gggt acaacc
gt gt gaccag
gact gct ggc
gccaagaggg
gacaat gcac
aacat ccat g
gggt gaggct
tccttagata
at ggt cccac
ccagt gt get
caact gggt t
tt caccacag
atattttatc
aagccaaggt
tgtgctttat
agctgtcatt
agttttgata
tccagctttc
accaaaccca
agccatcttc
cttcacccat
ttgcacagtg
t t aaaggt at
act ggagccc
agggct gctc

t ggaagggcc
gctt gt caat

tgcatgcatg
cat ccct gec
cggccagcet g
cgt caat acc
t ccctcct ct
gagggccttg
ccagt gaagt
aggct t agcc
ttctcctcca
gt cagt cacc
ggacaggcgt
agcagtgttg
t ggcacagt g
cccageccaa
aatttaattg

ctttgggagg
acat ggt gag
acctgtagtc
gaggt t acag
tctgtctcaa
ttgttaaatt
cct gaaat ga
aaaaagagt t
caggcttttc
t ct gagaagg
t ggaggaagt
ggitgatgtg
tgcaggttcc
cttttagcag
t ggt ccct ct

ccat ggggt a
gcagt gact g
cgogt tggt t
gt aact ggt t
aagt ggcaag
gcaget gggg
agcaact agg
aaat ggagat
aat ct agcca
t gagcaggca
ccacccccat
gccct gaggce
gaccctggca
gcct ccat g
cct cggecag
gt gttgat ac
t ccaccagac
ctggetttct
agctcgcat g
aagct gacga
gtctgattca
t aaagt gctt
cttaccccag
tt agt gt act
ggacagt aaa
tcactgcata
tgtttact gt
gcgtttttce
ct aaaatttc

ggagggcat c
ccggaagt gc
t gt ggggat t
cacggt gcac
cattcatttg
ct ggagttgc
gggagt gct g
cccaccccag
cccattgcta
gccgettcca

ct gggacagg
tccccacttt

gggccat gcc
atctatcctg
gcagacaccc
tttacactga
gct cat gcct
gagtt ctaga
gccaggcaga

Bl CLO210WCSEQ t xt

ccaaggcagg
accctgtctc
ccagctactg
t gagccaaga
aaaat aaaat
ccaaaacagt
tgttttctig
ccat ggccca
t gct gcagga
t cacagagt g
tt gggaaat g
ggcaaaacaa
caggt gccac
gtgattctgce
agaaat ccag
gagggaat gt
t caagagaag
t caccaagga
t gt agct aat
aaacccacca
ct ggt ggcca
ggacaaagac
ggot tggtca

cat gggcagg
cct cacaggg

ccttggatct
ttttaaaaca
gaaacagggc
catcatgtcc
cctgetgece
t aacaat gcg
ccaact aaac
gt gaacagtg
gt cagt aaaa
tgccacggag
ttctcatata
tgtattttgg
ggaagagcag
ttcagt gaga
tgaaggtgtg
aactgcaccc
ct caat gact
t ggaaaatcc
cagcat aaat
tccagttgcec
ctgcagagtc
t ggagagct g
atttagtgcec
ttcecttectt
ccagagtcta
ctggt ggaga
ctttgctttce
cttcatctcc
tggggaattg
acccttctcet
gtttcccaag
cacccgt caa
catcctggtt
gt ccct ggct
caaact gaaa
gt aat cccag
ccagcct ggg
ggt gggagga

Page

t ggat cat t t
t act aaaat t
gggaggct ga
t cacaccact
aaaat aaagt
aggggacaaa
aat act ggcc
gt gact gggg
ctt gt cagag
ggtttcccaa
ccgatttagc
agaacacgtg
titaggctta
cacat agt at
gt gacaat ag
gat att gaaa
gagaagggt g
gt gt gat gaa
t'tggggaagc

ggcctggetc
aagccaccat

aaccct gcca
gcat aagat g
ggagcegggt
aat cagggcc
t gcaggaggc
cccatccatg
aggagcct gt
ccgt gacagt
cctcttgeca
aggcct agca
aaacat ggac
aaaat ggagt
gcaaagacgg
ct ct gcagct

t aat gt gggg
ggcaggcet tt

ttggcaggt t
ccct gacagt

t tt gaaaacc
agatctttgc
ggggaaat gt
caccat ggct
tctgtctgaa
acat agct ct
agggctcccce
gcct ggat ct
gggggcaggg
cattcattca
gggaggggaa
ggggccegt gt
ttgtcatcag
t gggt cct cc
gaaagcaat a
gagct ct gac
agt gt gacct
aat cccccac
ccagggcccce
gcttcctett
aaaaaagaaa
cactttggga
caacat agca
t cactt gaac
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gaggt t agga
acaaaaaat t
agcaggat aa
gt accct aag
1 aagagagaa
t aact gact 1
t act agaggt
gaaaaaaat a
cctttaatgt
acttactt ga
agattctttt
agt cagat cC
cagacccagt
agt 1 ggaaaa
ccaat gagaa
cCaaagaaga
agt 1 agcgct
ggct gat gt 1
agt gagaat 1
agggct gggce
t agt gagggg
gcct ctccta
gccaggaagg

ggt t ccaggce
aagcct ggct

t gggt cctca
gagt ggggct
ggat t aggga
ttctgetgeg
ggttgcgct a
gat t caaggg
ctat cccaga
gt gacaagca
gact ggaagc
ggt caagt tt
agtatttgtc
t aaaaagt cc
cat gaagt ca
aaat gaaggt
agccct agga
ccatccttct
ct ggggaaat
ct agat aaga
acacct gaat
gagcat t cag
agcct cat ct
ct gaagt gat
ggcagggaat
ttcagtacac
agatctatta
gcagcgaggg
ccccagggcc
ttaccaagcc
agat agcat ¢
ttgctcttgg
gttcccctcec

gggcaggacg
cceccagceccce

gt ggaat ggg
aagagat aac

ggct aaggt g
agaccccat c
ccaaagggt g

92580
92640
92700
92760
92820
92880
92940
93000
93060
93120
93180
93240
93300
93360
93420
93480
93540
93600
93660
93720
93780
93840
93900
93960
94020
94080
94140
94200
94260
94320
94380
94440
94500
94560
94620
94680
94740
94800
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



gaggct geag
ctgtctctaa
attcaccaga
ggt gggggt g
ctgattgtag
t aaaaaagca
cttggggaca
cttactcatg
caacaggct g
agctttgtca
agacgggt g9
atctctacta
ct act cggga
ccgagattgc
aaaaagaaaa
t cagaaggga
tacctgecctt
gctgactttt
t aaaaccttg
ccctctgatce
cgtctettct
aaggaaacca
gtttatttgt
gt gt aaaat a
gcaccccaca
aat cgct act
€Cgaggaggyg
accctgtctc
cgcagct act
gttagctcca
cccaaaattg
cttccagatt
gct cactgece
tgtgttatgt
gact gt gcca
tgctcgectg
aat gaaagaa
ggggectct g
tggatgtctg
gt gacct gat
gcacacagt t
gotttgtgtg
aagggt cacc
actcttggtg

agggggct ga

agggccaggc
ccagct ct gg

acagccttca
agcagcttgc
t gaggcaaat
titgttatce
aggtt caagc
ctatgccegg
ctggtctcga
tt acaggcat
aggctgattc
gagcct ctga
cagt cacatg
cat agaggca
gt ct ct ggag
aacccct ggg
ttagct gagc
aattttgagt

t gagccgt ga
aacaaacaaa
t agt gt t aat
ggt gt aacct
ccat at gagt
ccttgect gg
ttttcttgag
t gaagcacct
gagaaagaac
gggccaggcyg
at cacgaggt
aaaat acaaa
ggct gaggca
accact gcag
agaaaaagaa
t at t aagggt
atttattttt
attttgattt
aaaaat aggc
caaccct cca
gt cacttccc
cctttgaaaa
tttttagect
gttagaattc
ggctctcata
ct aaggct gg
t ggat cacct
t act aaaaat
cgggaggct g
gcttgggcga
ctactct cat
gccct gat ct
ccct caacta
ct aagggt ca
t gcccgactc
gt ct gagcac
cacgacct ag
gt ggagccaa
catatgtgta
cattgctgtg
cct ct gggag
cccagcaagc
ccagtcttag
gcagt aact t
t ggt aaaacg
caacgccacc
t aagaagaac
ttttaggagg
agtttactaa
gttgaat ccc
aggccggagt
gattctccta
ctaatttttt
acgcct gacc
gagccaccac
t gcagcat ga
gagtttgctt
act act aagt
gccccagceat
acagagcagc
cagct t aact
agt cacaggc
acccagt aag

t ggcaccact
caaacaaaca
attagtttga
aagt caggt a
ct gt cagt gt
aat t gagt ag
taacatccta
t t aaaccagt
gt act agaac
cggt ggct ca
caggagat cg
aaaacgagcc
ggagaat ggc
t ccagcecet gg
ct gtgattgg
acctgattca
agttactgtc
tatttatgtt
cttgccttag
gccct get gt
gaact ggcag
gaaccaggct
caaagacctt
t gggcaaagg
gcagcagct c
gcacggt ggc
gagat cagga
acaaaaatta
aggcacaagg
cagagcaaga
tgggttcctt
gggtaggaca
gcttgtggtc
tctgct gogt
tgccaget tt
acccaaggag
ctctctitag
ccaccat cag
gt gcact aat
agctctgcetg
gaaat gt cct
ccttgtggtt
ccacgttttg
tt cccaat gg
aagat cgcca
aggat t ccag
gttctcttga
ccttaggcca
gcact ggagt
tacctttttt
gcagt ggt gt
cct cagcctc
gtattittag
t caggt gat c
t cccagectg
t aaaaaaaaa
gact gagt ct
ggcagctctc
ggcatgtttt
agcct ggat a
t gct agggac

t gggccegt t
gcatccattg

Bl CLO210WCSEQ t xt

gcact ccagc
aacaaaagag
tttgagactt
gaatctttcc
ggt ggaagag
aaagt aaggc
agattcatgt
cgtctccaaa
ttccattcct
cgcct gt aat
agaccat cct
gggcgt ggt g
gt gaacccag
gcgacagagc
ggaggacggt
aacagcctgg
cttttttcag
tatgtttaag
ccccaaacac
gt gcccagag
ttctggagca
gct ctget gt
tcttcaaatg
ggaaaagaga
ct aagacacc
t cacacct gt
gttcgagacc
gccgggcegt g
attgcttgaa
ccctgtcgea
tgcccattcce
gcat cacgcc
cttggttaat
aacggaaccc
gtcagtgatg
ttcttgaggc
cat cctt ggt
ccaaat aaat
gtcctgecega
gccttggceac
cagggaactt
gt agcagaca
agt caaggtg
t gaaaaaccc
caccgcgagag
caaaaacccc
at cttagagg
ct gagaat ga
cttcattgce
tttttttttce
gat ct cagct
cct agt agct
t agagacagg
cacctgcctc
aat cct cact
t acagaaaaa
aaccagctca
ggagcctctc
cagtccccaa
agt cacaatg
gttaggagtc
gccct gggcet
agttattttg
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cagggcaaca
ttaacattgg
t aat cagaaa
aact t ggggg
accat gggt t
ccttcagacc
accttgat ga
t t caggggca
ttttcatgtc
cccagceact t
ggct aacaca
gt gggegect
gaggcagagc
gagact ccgt
cactttcctg
agat cact gc
titgtttcce
acat ccacac
cccactcctg
ccaccttcct
aaggagat ga
ggtttgcaaa
agttctggca

gctgggggcc

t ggt gggacc
aat cccagct

agcct ggcta
gtgttatgeg
ccccagaggc
aaaattgttt
tgattttggce
at agcaacac
gtcagtttct
agggact gcc
ctggt get cg
cttagggttyg
caggttcaac
ccat aatt ag
t gat t gacat
aact cat gct
ggagtttggg
ct agt ggcat
gcggagt ggg
ctctatcatg
agcagcccct
gcccgcet cca
aagct gaagc
ataacccctg
ttctcagtcc
ttttgagaca
cact gcat cc
gggattacag
gtttcaccat
ggcctcccaa
ttttatcaat
ggaaaaaaaa
ttttaaaccc
t ggccccaag
at gagact ct
ggt gacgt ca
t gct gcaaaa
cctgtgagta
cagccaggag

27

gagggagacc
ccagat t agg
gcacat gt gt
gggcacact ¢
aat gggcagg
ccgtgacaca
t ct ccatcaa
cagt aacat c
ctcttctaaa
t gggaggceg
gt gaaacccc
gt agt cccag
tt gcagt gag
ct caaaaaag
ttcttactga
tttcaaccat
t cct ccat gt
gttcctctge
gt agct caga
ctcct aaaca
aact caaggt
tgtggggttt
t agaagcacc
atccctctca
ttggtttcga
ctttaggagg
acat ggcaaa
t ggt ggt aat
agaggttgta
aaaaaacaaa
aagagaaat g
tgcceegt ga
t{tttgagtt
ctagtcccta
cct cct cggg
ttt gcgagag
act gccccca
agt cagaaaa
ggagt ggaga
gat aact aat
fggggat gt g
ct aggaggca
gctggtagttyg
tttcatttac
ccaggccaga
aagacaccac
t ct cagaggt
gcagct ggt ¢
ttttgatttc
gagtttcgct
tccacctccc
gcacct gcca

gt t ggccagg
agt gct ggga
gaagaaattg
gaaagaaat ¢
gaggaaaat g
tccagggttc
ggagacaaat
ct cagggct ¢
cct gagggt ¢
aaacccagt c
tgct at t aag

96360
96420
96480
96540
96600
96660
96720
96780
96840
96900
96960
97020
97080
97140
97200
97260
97320
97380
97440
97500
97560
97620
97680
97740
97800
97860
97920
97980
98040
98100
98160
98220
98280
98340
98400
98460
98520
98580
98640
98700
98760
98820
98880
98940
99000
99060
99120
99180
99240
99300
99360
99420
99480
99540
99600
99660
99720
99780
99840
99900
99960
100020
100080



aacagt cgcg
gt gggcggat
gtctctaata
cttctcagga
ct gagat cgc
aaaaaaaaaa
cacttctctc

cat gt agggg
ctgcgggct g
ggcct gaggg
tct cgcacac
ttttgtettt
ggat aattcc
tcacttaaca
gagt ct cact
ctgcttccca
cacaggccac
t ggccagcect
t gct gggat t
t{tgggtctt
ccctcgacct
aaggact cat
tttaagcgac
gt act cggga
cttgtgtttc
agcct gaaga
ct gat gggct
at gagccacc
t caggt gact
caccaccaag
gt ct gaggag
ftcctt at gt
ggaacat cca
t1tgggaggt
cat agt caga
t ct aaaaact
ggccgaggcy
aaacct ctac
tctctactaa
ct cgggaggc
agat cacgcc
ccacaaaaaa
gcccat t gge
tgtgttacag
t gcaggaaag
gcctgeggt t
ccacccct ag
aact cccact
ctttggaaaa
gggaagt gca
gcat ct gcat
ct agt aact g
ggt at ggct ¢
ggccaaat cc
aacagct gaa

ct gggt ctcg

ggt t ggcaaa
ttccattttc

acagcttgtt
t gggagcggyg
ctctgtccct
gt agct gcgce
cccacgggac

gct gggeat g
cacct gaggt
aaaat acaaa
gggt gaggaa
accattgcac
aaacagt cgt
ttccattgce
t gt ct gacct
t gaccaaagc
agct gcccag
atgccgt geg
tcgettegtg
cagaattttg
t cgggccagt
gt gt caccca
aatt caagca
cacgccctge
agt ct cgaac
acaggggact
acctgctctt
tgtttcagaa
t aaggccct g
t aagcaagt ¢
gcctacttcg
t agagccggg
t ggagcagt ¢
ttctaatcct
at gcct ggct
t gcccacgac
cccactggtc
gcagagaggc
ggaaaat aag
agacat ggaa
t gaggt ggga
ccccgt ct et
ggt gt ggct
ggt ggat cac
t aaagaaat ¢
aaat acaaaa
t gaggcagga
attgcactcc
acaaaacaac
t acat gggt g
caaat gcct g
ctaagttctc
ctcagacttc
agat t ct get
ttcctecttg
t acagaccca
gt aacagaag
ggagaggaga
ctat gcat gg
gt gt ggacag
cacagaggag
catt caccct
t cactgcatc
gcat atctac
aaat t aaggc
ggagcccat ¢
t at t ggat gg
aagcaaaaag
ttccaacctg
aggcagcccc

gt ggctcatg
caggagtt cg
at aat t agct
ggagaat cac
t ccagcect gg
cctctttggg
ccagt gaagt
gcacttgctc
ct ggcctgga
agcct gecca
gt ggcacccc
ftitctggec
acaggatttt
t gact cacac
ggct gaagt g
gttttcctgce
taatttttgt
tcctgacctc
cacacttt gt
cggt ggct g¢
t ggggcccect
tttaagcctg
cagagaagac
ct gggagcag
aggaccct tt
cgaat t ct ct
gtgtgctctce
gt ct ccct at
cactct gt aa
accct gggt ¢
t gagcct gga
aggct tcatt
at ccgcaggg
gaat cgcttg
at aaaaaaca
gggt gcggt g
ct gaggt cag
tttactgaaa
at t agccagg
gactcgcttg
agcct gggcea
aacaaaagaa
ct t caaagag
gggcageggc
agact gcagg
agtctitgtg
ctatccactc
aaagct ccgg
t gagat agaa
caagttt gag
agagaccccc
caggt gggga
ct agggacag
ccagggt get

gt ggggaaag
acccttattt

cacct cct gg
ct ctgagcetc
tcttgaccca
tggt t gat gg
gcagggagga
gcttccacct
cagggcct tt

Bl CLO210WCSEQ t xt

cctgtaatcc
agaccagct t
gggcgt ggt g
tt gaacccag
at gacaaaag

gat t agggac
att ccaggcc

cttggtggca
t ct t ggat ct
ccacctgcetg
caaggat ggc
tggtgttitt
aagt agcgt t
tctogtttttt
cagtggcaca
ct cagccet ce
atttttagta
aagt gat ccg
aacaacct ga
ctgcaggt gg
gct gggccag
at gat aat aa
caccccctge
cctceetttg
t ct gcaat gc
tccctgtgea
cttgacttca
gtttcagatg
at aagaggca
t ct gaagt ca

ggccctggag
tgtcctattg

cacggt ggct
aggccagaag
ttatttttaa
gct cat gcct
gagt t caaga
at acaaaaat
cgtggt gct g
atcccatgca
t cagaat aag
aact agt gct
ctgcccttct
aggggcattg
ggagct aagc
gagct t gaga
t'tgaagggga
agattctgac
t accagact g
ggt aaaggac
cagcagcttc
actgtacgtc
gcaggcgt gg
ggcaggagcc
ggt cagaagc
aggat aaagg
agccacgctg
agagagggga
aagact gt gg
ttitccattg
agagat gct t
gcctaaccca
tct gacccca

cagcactttg
ggccaacat g
gcgggcegcect
gaggcagagg
t gagat t cct
agcctgectg
cctgggttta
cgggcagcect
t ggt gact ct
cgtgtctttg
cat t cact aa
ctcat at aca
t ggat cct gc
gttgttgtitt
at ctt ggcat
t gagt agct g
aagacagggt
cccacctcgg
aacaacgt ga
agagaccctc
ct gt gggt gc
ggctttcgtyg
agggcccaga
cgt gt gt ggc
agggt tcaca
gtttgcgcag
gggacaat gg
aagacat agg
t gaaaagt at
gggaggcagg
gccgaggecce
ccacagagcg
cacgtctata
t t caagacca
aaaagacat g
at aat cccag
ccagcct ggc
ccagtctcta
cacacctgta
gcggagattg
actccgtctc
tattcgtcac
ccaggt ct gg
ct gcgggaag
acacct cggc
aaaat gaggc
t cgagaaatt
gcagggtt cc
ttgaagtgta
acccagagga
cagggtgttyg
agggcacagc
agcaggcat c
ct gaact agc
gt ccaggctt
ccct gaagaa
gccgcaggga
agttacttgt
agccgagttg
ctttcctggg
ccccagggcea
gt ggt gagcce
cccact cgag
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ggaggccaag
gcaaaacccc

gt aat cccag
tt gcagt gag
t ct caaaaaa
cct gcecgag
gact ct gcac
atggcacttg
gcttctccct
cggt ggcat t
ggcccatt gt
t gt gat ccag
tgtttttttt
ttttgagacg
act gcaacct
ggact acagg
ttcaccattt
cct cccaaag
tgcatttccc
ccectt gggce
ctgccacgtg
gatttttctc
t ct gagagag
cat tcact gg
cagggt t cgc
ctgtgtttagt
cat t acaggc
ctt aaggagg
t t ggagccac
aggat gggag
catct gt t gt
tactacttca
at cccggceac
gcct gagcaa
gaagt caaat
cactttggga
caacat ggta
ct aaaat aag
at at cagct a
cagt gagccg
aaaaaaaaaa
t ggccaagcet
ccagcaggt a
cttctggact
acagggt gag
tttgcaggtc
tgcatttitgc

gt gggccaca
acgggggcct
gggagggaca
gaagggt gcg
agcat gaagc
ctgttctgaa
cgaacagct g
gagggcacag
ftgtattaga
ttataattat
ct gaggccac
gccacctctc
aaaggggt gt
gccgt ctget

t gggaat gga
tcctggettce

100140
100200
100260
100320
100380
100440
100500
100560
100620
100680
100740
100800
100860
100920
100980

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



actcccttcce
gcceeggcet ¢
ccacccggga
ccaagagccyg
agat cggct ¢
gct gcgegt g
gggct gegec
gggct ccceg

ggaagt t cag
aacgttctgg

tgtgtctcca
ttctgggcag
aggt t gggt t
ct gggagcaa
t cgggggcct
gt tagggct g
aggt gt gggc
cctgcaccgce
tcttataaga
gggaggct ga
t gaaacct cg
t aat cccagce
t gcagt gagc
t caaaacaaa
ctcatttttc
ggt acggggg
attcagccca
gaggct gggg
gggcact ggg
gcctccccca
ggggeatttg
acctcccccce
cccat cggga
gt gcat cagg
ctcggetgtyg
tggct gt ggg
t ct cagaat ¢
t gct caggca

gcctggttag
gcagcet gagg
ctttccagtc
gtgactttca
cact ggcct t
acccagact g
cccttceecce
gggggcccct
tccttatctc
cctggattcce
ctgctgetcce
agcccccaca
gcctct gt gt
agt agcttcc
ttggcccagt
actttccatt
gcct et geece
cgggagcccce
aagggtt aaa
ggaaaagt gg
ttgtct gaaa
aaaaagaaaa
gt gt caggcc
t gggt ccct g
t acaaaagag

ttccttccca
cccaggcact
gcccaagaag
cct gcagaca
cact gagaac
gaggt gt ggg
t ggaggt gcg
cacct gagca
ttctttattg
ctcttctett
cggccggagyg
aat acact gc
cctctggatt
gtgggtgctc
ggcctggat c
acat acaaag
gggt ggat t
tgcagtcttc
acaccat ggc
ggcaggcaga
tctctactaa
t act caggag
cgagat agt g
at aaaacaaa
act t agt cac
t gtt ggggag
ggaccccgct
gt gagaagga
cct cggggag
cgcaggcgct
gacggagggt
acccaggat c
t ggaaat gga
cctcttttga
ccccagagcea
gacaagggca
tccctcectga
t gt ggagcett
agacct t ggg
gaaact gtcc
ctcattcggt
ttctccaggg
tcctgecttt
ccat ccagga
t agcct gaat
gggt t ctgce
ttceccttccee
cctcetcectett
ct agt ct ggg
agact gt gca
gagt ggat ga
ctgttgaccc
t cttacagct
gaaggcccct
at gaggggt g
aggt t at gac
ggagaaaggg
cagaggacac
ct aaacct ca
at gt cat aca
t cct cct cet
t ggcctcat g
gcaaagct gg

ggt gaacctc
cccggceagec
gt ggcagt gg
gcccecegt gc
ct gaagcacc
gggct gegec
cggt t gageg
cccecgeata
ggct ctccac
gccccttcag
ct ct cat agt
cacccat agg
ct ggggagat
gcgagctctc
cctttcccca
caccacagt g
cttccaaggc
cctetgtgtyg
agct gggcegt
t cacgaggt c
aaat acaaaa
gct gaggcag
ccact gcact
ccaaaaaaac
ct ct ct aaag
99999t t agg
cccgcecaccce
ccacagct ca
ct agggggct
ct ccacacca
ggccaccagt
cccectgecce
cggt cgggt t
gagt ccct ge
cctcctctca
gagct ccct g
t ggcaaacga
gt agt ggaag
gaaat aact ¢
tgcgcttcca
t ct cgaaagt
t gcct ggect
tctcccattg
tctcct caag
ct gct get cc
at accctgec
tt aaat ccaa
ct t aaagccc
ccat gagt ga
ggt ggccggce
ttcaggttgc
tgagttcatc
ct gaagagag
tt cagggcca
agagt caggc
gt caccat gc
t gact t gact
agt cacagcc
gccat aacaa
gggt ccat gc
ggact ggcct
t agt acccag

cggagt ct ga

Bl CLO210WCSEQ t xt

caaaat cagg
gct ccecgeac
tccgtactcc
ccatgccaga
agccgggagy
t ggaggagt a
t ggagt cgt g
acaccccagt
tacact gt ga
ccecctgttaa
cagggcaccc
t cagcatctc
t gggggt t ct
cagcttccta
ttcetgtcee
aaagaacagc
ctctctgtgg
t gct cct ggt
agt ggct cac
aggagt t cga
at acct gggc
gagaat cgct
ccagtttgag
ccaccat ggc
gccetgtcete
gct t caacat
agcact gggg
ct ct gaggct
ttct ggaacc
tt gaagtt ct
gcacat gggc
ccgaacaagc
aaaagggacg
gt gccaggeg
t cgaggaaag
gaacacagga
tccgggttaa
aggctctctg
acaggt gacc
ct ggggacaa
cgect ccaga
t ggt gct gece
cccacccat g
t cacat aaca
ccgt ¢t gggg
ctgtgtccca
gttcagttgc
ct gt aaactc
gggt ggaggc
cctcattgaa
cagagacaga
tgaggt t ggc
cagcaggaat
gaact gt ccc
gacct cat gc
tgggt ggagg
t{tcttgaga
tccctt aaat
agaccaacac
acaagagcct
gaaggctcca
t at gcagt aa
agaat ccctc

ggat cgcagc
ccegtcectt
acccaagt cg
cct gaagaat
cgggaaggt g
gggct gtgec
ggact gt gca
cccct ctgga
gtgccct cct
t cggacagag
acagcggttc
cact cgt ggg
gttttgatca
aaggt ggaga
t gt gccecte
agt at gcctc
ccgt gggt ag
agct ctgcgce
gcct ataatc
gaccaacctg
gt ggt gat gg
t gaacccagg
caacagagcg
t t agggccca
caaat agagt
gtgaatttgc
agct ggggaa
gcagat gt gc
ct gggect ge
t at cactt gg
accttgcctc
t t gt gagt gc
cat gt gt aga
gt gcacagag
gacagacagt
gggagggaag
attaaggt cc
gaccctcatc
cagggcct ct
t gcgct cect
agccccat ct
caagacccca
cacccccatc
agcagcaccc
ttcccegecce
t ggt ggggaa
catctcctce
t gaccacact
caagt ct cat
tgcgggatta
accct cagct
tt ggaaggt g
ggggct gagce
tcccacccetg
caagt gt aga
cagcacgt cc
tattttgggg
gccaggaaag
at gaat ct cc
t t aaaat gac
cgagctttitg
gtgctcaata
aaccgt gccg
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ggct acagca
ccaaccccac
ccgtctteeg
gt caagt cca
agagt ggct g
t ggaagggt a
tggaggt gt g
ccctcttcaa
caggcgagag
at ggcagggc
cccacctgecce
ccatctgctt
gctgattctt
agcacagact
gt ctggat gc
ct cact agcc
ccacct ct gt
at gct cat ct
ccagcacttt
accaacaggg
t gcgegecta
aggcagaggt
agactctgtc
gcct gat gac
cacattctaa
ggggaccaca
gggt gaagag
tgggcettct
gtgtcagcett
gt ct gagcecet
aaaccctgcc
agt gt cacat
ccctgect ot
gt ggagaaga
ggctccccetg
gaagagaaca
ggccttttec
caccacagt g
gt cct gt acc
cgt ct ccaga
t gggaccacc
gaggggcect
ctgct ccage
acaaggt gct
at gcacct ct
tgtccttcte
aggaagt ct t
gagcat gt gt
gcatttitgc
atttaactca
t agcat ggga
t gggcaccat
agggaagaca
cagct gcect
aaggggcaga
aaatctacta
gacgaagt gt
cct agaaaaa
aggaaaaaag
ccgct gaagg
ct gagacctt
aatgtttggc
gaacagat gc

103920
103980
104040
104100
104160
104220
104280
104340
104400
104460
104520
104580
104640
104700
104760
104820
104880
104940
105000
105060
105120
105180
105240
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



t aacaccaaa
act gccgeag
gtgcttttct
cat agattgc
t ggccgeact
gt ggagt g¢
gcagtgttcc
cat cattcca
gt gact ct ag
taccct caac
ctttcagtcc
agacccagcc
gtttggectg
cattttgttyg
gcagaaggat
gtctctacaa
act ct agagg
atgttcacac
t gaat cct gt
aaatactttt
aggggaaaaa
aaaccagaaa
agt aaaacaa
ctgtaatccc
ggttgcagt g
gactctatta
agacaacat t
gggt ccaggc
gaggaat gt a
agt cagcaag
aaggacagcc
caacgt ggag
aggatgtgtg
agaagagagg
ggacggt ggc
aggcaggct g
gccettcettg
ggt ccat gca

act ggggacc

gggcccaggyg
actttctcgg

cct ggaagcce
cgggggat gc¢
ttctgggccyg
ttt gagacag
ctgcagcct t
gaccacaggc
{tcact gt gt
cct cgcaaat
gcgt gt gt gt
fctgtctcta
ctctttcctce
cattttattt
gtgcaatctc
cctcect agt
t agt agagga
atctgcctac
cttaaaaata
t agaacat tt
aat cagggcc
gggcagagcc
catcttttcc

agcttgggt t

gggaaaagag
attgctgcaa

ctgttttctt
tttggggccce
ggagcaccag
caggcaggaa
ctccagactg
gt gcccgage
t gt gcagcect
ct caaccact
cagctctatc
aggccagccc
cgggagt ggg
gggccaggt g
cacttgagtc
tttttttttt
ct gaggt ggg
cact gaacgc
acgttatatt
gttatttaaa
gagt acaaga
acacaacctt
cat at aacag
aacactttgg
agct atgatc
aaaaaaaaat

t at ggggcac
caggggacag
ggat ggagag
ccagagaaga
cccacccgga
ctcttcagag
ttcagcacta
tt ggggcage
cct gaagaga
t cggcatctg
g9gggt cgct
gggcgagaga
ctgt gactgc
gcccaagcat
aggat gt cca
caggat ggac
aat att caag
cagcct gggt
agtcttgctg
gaagt cct ga
ttgcaccaca
cgcccaggat

t gct gggat t
gt gt gt gt gt
cccagt cacc
cctcctcata
atttattttg
ggct cact gc
agct gggat t
ggagt gt cac
cttggtctcce
cattatattt
at gt ggaat a
agggat gcag
aggct gggac
t gt acct cag
cat cact gtt

caggagccaa
at cat t gggg
ctttgtgctt
caaat ggaat
ct gggt aggg
gagcccgt ag
t aaaagggag
ct cct ggacc
ggct gagact
gcggcct cct
cctatttgca
ctggttccca
agt gt gt cca
t ggt ggct ca
caggagttca
aat t agct gg
aggactgctt
cagcct gggce
aaggt gcccce
aaatt aaatg
aaagaaat aa
gcact cct aa
cat t aagagc
gaggccgat g
at accact ac
gctggttcct
ttctgagcac
gggcagat ga
ctt ggccagg
caggcagacc
gt gct gagt g
caaaagcaaa
aggggt gt ga
t gcaagcctc
ggctcagttc
ct ggggacgg
gggaaacat a
gaagttgctc
€agcggggag
gggggggcct
ggccaat agt
agaaacct ac
at ggccacaa
ggctgcettcc
ggttgcccag
gct caagaga
gt gcccaact
ggt ct t gaac
acaggt gt ga
gt gt gggege
tctgcccatc
caccact gac
agacagagt c
aacct ccgece
acaagcacac
catgtttgcc
caaagtgctg
aat agcaaag
aat acagt ga
gt gagcttgg
cctectct ag
tgcttctgaa
t aaaggacag

Bl CLO210WCSEQ t xt

gtcacgtttg
gaaaaacgga
ttctetgttt
tattttgaaa
gt agagattg
gcccegecga
cacct ggcgg
tgttgtcatc
cagt ggccct
gtgcaccct g
gtttccaagt
cat cccct tt
gacacagaga
cacct aat cc
agaccagcct
gcct gt tgge
gagcct ggga
gagaccct gt
aaatt gt act
act gcagcat
gaat ct agaa
cttaaaaaaa

t ggct cct gg

ct ggaggat ¢
accct agcct

tccttatttc
caggct ct gt
gcagagaaac
caaggacatg
cttgtttggg
caggagctga
at aaacaact
agcttgageg
t ggacat cgc
agct ggcagt
ttaagcaggg
gaggagaact
at gt ggggcc
aagggagt gt
ggttggctct
tgggat gt ga
ctgagcagtg
gat ggcaat a
ttcccet gt gt
gct ggagt gc
tccttccacce
aatttcttat
tcctgggcetc
gccaccatgc
act ctcgtct
tctccgatct
cattat agag
tcactctgtc
tcccaggttyg
accaccatgc
aagct ggt ct
ggattacagg
ccccagttgt
atttgtacgt
gct gagat gt
gacagctctg
aaat ct gt gt
t gt aaat aat
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ggaacct gca
aaacgt ct gt
t caggatttg
ggaaaat gca
caggcaagga
t cttgtggga
gaagagggaa
ttgaggt 9gg
gggttcttac
at ccagt ggc
gcct ggt cct
gccaagct ca
caaaggacca
caacacct gg
gggcaacat a
act ct cct gt
ggt cagggct
at caaaaaag
t agaaggat t
at aaat t agg
acaaagat aa
aaaat gaaga
ctgggcgcegg
act t gagacc
gggcaacaca
attcctttat
gct aagagct
agggccagt ¢
cagggggage
acctgttcag
aggaggat ag
ggaggcagct
ct aggagagt
ccgacaggac
ggccgt ggga
gt gagggcce
gaagaagcag
caggct gcag
gcaggat cat
gagaagat gg
agacgt gaag
gggctttgaa
gaat gctgta
gtattgattt
agt ggt gcga
t cagcctcct
attttttgta
aagt gat cct
ccgacctt ct
t caccttccce
gtttctctct
aact gagt at
acccaggctg
aagcaact ct
ctagcaaat t
caaactcctg
t gt gagccac
cactttaaaa
ggaatcgttt
cagaccccac
t aact ct gag
gaat caaat ¢

t ct gaaggt g

30

gaggct gaaa
tttcceettt
ct acagt gaa
gat aat cagg
ggaggagct g
gt cgtggat g
ttcttttaaa
cct ccect gg
t gct gacacc
tcattttcca
cagt cagct ¢
t cccegecct
gcttttaaaa
ggaggccaag

gggagaccct
agtt ccagcet

gcaat gagcc
t aaagt aaaa
tcatagtttt
ttcttaatgg
gagcagaaat
aaacacaacc
t ggcgceat ge
aggagt t caa
gt gagact ga
tcattcattc
tttgccccca
acagcagcag
agcct gcaca
tggcctttga
t ggaacact g
ggggcageag
t cacact ggc
agagggt ggt
gt gct gaagce
agcct cagca
ggagt cccag
gat caggaga
gcccagggaa
agct aaagt ¢
cagcacagag
agccttgggg
actttcttgg
gtttctettt
t catagct ca
gagt agt t gg
gagat ggggt
cctgcctcag
cttittaagg
ccagccttgce
ccttttaccce
t ct aaaaat a
gagt gcagt g
cctgcet cag
tttatatttt
gcct caggt g
cacgcctgec
agcat ctat g
gcctctectce
agt aagt ggg
accct ccagg
attttaaagg
act ct accct

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
109200
109260
109320
109380
109440
109500
109560
109620
109680
109740
109800
109860
109920
109980
110040
10100
0160
0220
0280
0340
0400
0460
0520
0580
0640
0700
0760
0820

y
y
y
y
y
y
y
y
y
y
y
y
y
110880
y

y

y

y

y

y

y

y

y

y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y



gttatttgat
cagttcctaa
accccgggt t
gcacagcaca
gccaactgtg
agggagggct
aaggt ct agt
gacacacacc
agacat ttct
ttctctccect
act gt agct g
tctctcceett
agt agt t cag
gttgcetttt
gtttttttagt
cagt ggt gcg
ct cagcctcce
gtatttttag
tcgtcatctg
ccggccagaa
ttgattcatt
aaaaact ggt
ttttgcctcg
gtgttgatgc
gtgtgttttc
ccttatccac
act ccagagg
agcat agcaa
aagaaggagt
t t gt gcagag
ttccgcagcet
atttcaacat
aggacagccc
ctagattctt
at ggcct cct
tttatccatc
aggaagaat t
ttcacaat ag
aaaat gt ggt
tcatttgaaa
gaaggacaga
at agagagt a
t agggat ggt
acagcagggt
gt aact ggac
ggcacggt gg
aggt caggag
caaaaaaaag
gaggct gagg
gcgccact ge
aaat aaaat a
tgtataattg
attcaccgtg
acaagt at at
aaat aaat aa
gct tt gt gag
gacat agcga
at accggt ag
t t aaggct gc
gct t gt ct ct
tgt gcat gt t
at aat t ggag
at aagcaaaa

ctettctttg
gct gat cacc
aaact cccag
gcgagcacca
aggcacggac
gggctcttitg
gagagct t ag
cccagceccca
cccctgacta
tgatggtttt
agaaatt aaa
ct gt aaat ct
gtctgctttg
{'tgt ggggt t
ttgettgttt
at ct ccgecce
caagt agct g
t agagacggg
cctgecet cgg
aaaaacat tt
tgtttaattt
aagttttctt
gctt ccagga
ccttccctte
t aat t ct aag
t gaaaagtta
ct gaggccag
gact ct at ct
ttat gtggga
ggcgacagt g
ccagcct ggg
t caccaaaaa
aggacaact t
ctgcgget ge
tgtccttaac
t ct aaaggag
tgagtatcta
ccaagatttg
gcat at acac
caacat ggat
cttcacat gt
gaaggat ggt
t aat gggt ac
gacgacagcc
t ggct aacat
ctcacgcctg
at cgagacca
aaaaaatt ag
caggagaat g
act ccagcect
aaat aat aaa
gaat gttt at
at gt gat t at
acacctacta
gt aaatt aaa
gct gaggt ga
gaccccat ca
ttccagct ac
agt gagct ac
attttaaaaa
agaaaaaat a
agat gcagaa
caatgttgta

gccagcet gac
ttggacttga
cagagtattg
ggcagt gct g
ggggct gt gg
gaacagcctt
ggctgcetttg
cctcaccaca
ggagt t ccct
tgtcagtgtc
t{'tcaggat t
aagat t ct at
t aaat accct
agaacaagaa
ttttgagaca
act gcaagct
ggact gcagg
gtttcaccgt
cct cccaaag
ct aagt at gt
ctttaatgga
t gt cagat aa
agct caaagt
t{ctaatgtt
ctgttcccac
t gaat aaaaa
aggaccact t
ccatt aaaac
ttccttaaaa
act cctt gag
ct gaggcact
gt agt at t gt
tgttgtcaca
ttctgacctg
gt ggggacgg
gagtggattg
aaaat gt agg
gaagcaaccc
aat ggaat ac
ggaact ggag
tctcacacat
t accagaggc
aaaaacgt ag
aacagt aat t
ggt gaaaccc
taat cccage
t cctagct aa
ccgggcat gg
gcgt gaaccc
gggcgacaag
at aaaat aaa
aacacaagaa
t gcacaat gt
tgtacccata
at gt aggct g
gagaat cact
t cacaaagaa
t t gggagacc
gat ggcgcca
t aat aaaaag
cacccat cag
t aagccagca
aacacccagt

Bl CL0210WCSEQ t xt

tt aacaggac
agaggaggct
cactgggct t
gagacaggcc
ggct gt 99gg
gagagaact g
ggt gct ccag
gcctctectt
ggat caaaat
t at ccagagc
ctgatttcat
aaacggt gt t
tgtgtctatt
aaagccacat
gagtttcact
ccacct cceg
t gccegecac
gtt agccagg
tgct gagatt
ggcagat act
ttagtacaga
ggagagtt aa
t aaat gt aat
actctttaca
tcctttctga
atgatcgtca
gagcccagga
tatttttttt
t cggagggt g
aagcagtgtg
gt cacagt gt
ftttattagg
t agat agcct
agaaagttgc
t gggcaagaa
tacatt gaaa
t caggcgcet ¢
aagt gt ccat
tattcagcca
gacatt at gt
tt gt gggagce
t gaggagagt
ttagcatgca
t at agt acat
cgt ctctact
act tt gggag
cat ggt gaaa
t ggt gggege
gggaggcgga
gcaagattct
at aaaat aaa
at gat aaat g
at gt ct gt at
taaatttaaa
gacaccgt gg
t gagcccagg
tttttaaaaa
gaggcaggag
ctgcattcca
aat aaat aaa
caaaaagggyg
atgcagtttc

gct ggcagea

at agacaggt
t gt gt gggca
gct gagect g
aagt ct gggc
ctgcaggctt
aacccaaaca
gaaattgatt
cagggt caaa
t gggagcttg
t gaagt gt aa
aat gacaacc
gact t aat gt
gt aaaatctc
ggaaaaaaaa
ctgt cgccca
ggtt cat get
cacacct ggc
at ggt ct caa
acaggcgt ga
gaattattgc
aaacaaagt t
at aacccatg
gatcactctt
ftttcctget
aagcaggcaa
agcct acagg
atttgagacc
tatttaaaaa
gcat gaattg
agaaagcct g
ctcettgetg
tttatgaggc
gt ggct acaa
ggaacct cag
aggtgatgtg
caccagagaa
ctgtgttgat
caacagacaa
t gaaaaagaa
t aagt gaaat
t aaaaatt aa
ggaggggagc
t agat ct agt
tt aaaaacaa
aaaaat acaa
gccgaggegy
ccccgtct ct
ctgtagtccc
gcttgcagtg
at ct caaaaa
at aaaat aaa
cttgaggt ga
ct aaat at ct
att aaaaaat
ttcacgcctg
agttt gagac
t tagct gggce
gattgcttga
gcct gggt ga
aat aaatt aa
gt aaaggagc
ttttattttg
at gt ggt gag
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tttcct gt gt
t ccagt gccce
gt gaggcaaa
cagcct ggga

9g9ggccaggg
aaaccagat c

aaaccaagt g
ct ctgaccac
caacacat cg
tatatatgtt
attcctcettt
gacaat t ggc
acaaaggct t
tttetttttt
ggct ggagt g
attctcct gt
taattttttt
t ct cct gacc
gccaccgt gc
{taat gt cct
ctcttcettyg
acatttccct
gtaattatca
ttattattgt
atcttctaag
t gct gaggcet
tgggct gggc
at aat ccgca
att caaagac
t cccacctcc
gcaggagaga
tgtagecttg
act ct gagat
cgagcct cac
gcact agaga
ggaatt acaa
t gcagggct a
at ggat aaag
t gagaatct g
aagccagaca
act cat ggag
agggagaaag
at t ggat agc
ct aaaagagt
aaattagctg
gccgat cacg
act acaaat a
agct act cgg
agccgagat ¢
aat aaaaat a
t aaaat aaaa
t agat acccc
cat gt acccc
t at aaaacaa
t aat cccagt

cggect gggt
gt ggt agcac
gcccaggagt
cagagt gaga
aat gt aaat a
gatttcagtc
gt caaaaaaa
gctggetctc

15140
115200



t caccagggc
accgagaggt
tt at gaaaat
gtttgtattt
aagt acaaag
aat gggacat
gat at gat at
ccaggct gga
gctattctcce
ttttgtattt
gacgt caggt
acccagccta
aattctacca
caacaaaat g
ctetgttttt
aaaagatt at
t t aaggggaa
acagcccagg
cact gaggt c
cact gggat ¢
gat t acaggc
gct t gagecce
aaat acaaaa
ct gaagt agg
t cact gcact
acaaaaaacc
cgggt gagga
t aaaccat gg
aaacgct gat
cgt gggagac
agcatttgct
ot ggat ggaa
acaccccaca
ct caaacctg
gccagact cc
aggt gatt ct
cggt gggt ct
gt gt ggccga
aggcct cacg
cgct ggaaat
ccctgggat g
ggaggcat cc
ggaggcgt cc
t ggctaccaa
t gt ggct caa
cgt cccat gc
cgagacact g
t gaat gt agc
ctcatattct
t ggacagaat
acccat caaa
t ggaagt t gg
ct gggcaggt
cggacaccaa
cgattcctaa
gcaaagagcc
aat gctgct t
tgtaattcca
accagcct gg
t ggt ggcacg
t ccgggaggce
agagt gagac
ttcctctaaa

t cacagggaa
ttt agaat at
aacccat cat
tttttttett
t ggaat caat
agt at t aaac
cacttctttt
gt t cagt ggc
ttcctcaacc
t t agt acaga
gat ccaccag
ggat at gat a
agt at aggt a
caat cgt gat
t aaaat cgt t
gaagaaat ga
aaaaaacggg
ct gat ggggc
t cagt gccat
accacttggc
at ggt ggct't
aggagtttca
aatttgccag
agaat cccct
ccagcct ggg
caaagcacac
agacgttctc
ttttctattt
attttcacac
ccat ccaggc
cagcttccgt
ggagaaggca
fitgtcttce
gctgtgtgte
tagattctaa
gat gccegge
agccaggt gt
acacattttt
at gccat cct
cact cacact
t gact cgacc
ttgcgagcaa
tt gcgagcaa
aggt gcagat
aggat aat at
gccgt get gt
cat agaat aa
ccggcet ceee

aggagggggt
agggcagat g
gtctccttcee
gct gaaggt g
t gacgt t gag
ggtcttactg
gcct ccaget
aaaccaaagt
ttggcccttt
gcactttggg
gcaacaat ga
cacct gt agt
ggaagttgca
fitgtctcaa

t gt ccccggy

aact cat gca
ttataacttt
at ggaaaaag
t gcat caaat
acaaatgttg
atagtgcttc
gttgtitttt
gccat ct cag
t cccgagt ag
cggggtttca
ccttgacctc
tcacttctta

t acaggggt a
tgt gt taggg
atattttcta
gt t agat at t
at gaaccaga
ct ccagggca
tttcaagatt
aattatttac
acgctt gt aa
aactatcctg
gt gt ggt ggc
gagccct ggg
t gacaaagt g
tgtttccact
act gat ct gg
catagttctt
ctccctggtyg
cacccct get
tacgcaccta
cagccccccce
ccacaaagcg
agaat cacca
ttctaggtca
aggct t gaga
gagt ggagat
cact t gacct
tttgt gaagt
t ct gggat gc
t cccgt cact
gt aggcgggt
gcaggcgagt
aat t aat aag
caaacacgtc
ggct t gaat t
atccticttg
acattccccc
gt cccagcat
acggaccctc
act cat gccc
gt ggcacctg
t ggct ccact
tcctgct cag
tatgcttagc
gcgacaggt ¢
tagatttggc
agact aaggc
gacccctgtg
cccagct act
aggagccat g
aaaacaat ca
gact ccgt gc

Bl CLO210WCSEQ t xt

acccttttag
gacccagaaa
ctcctttcag
ccagct cctg
gat agcaggg
t gat gaccgt
gtattttgag
ct cact gcaa
ctgggt tgcg
ccacgt t ggc
ccaaagt gct
gagcaagat a
gttatatata
t ggt aagaaa
at aaaaat ac
gattcctat t
agt caggct g
gtggtttcca
t cggaagegg
acctgagacg
tcggct ttgg
gacaacat ag
at gt gcct gt
aagt cgaggc
agaccctatc
gtttccagag
cagagaaaat
aggcaaattg
t ct gcagaaa
t at ggaagag
gtggcatt gt
tt gcagggac
gcctgtgtec
ggggaact t t
gggct agggyg
acagccgcag
gccggggaac
cagget ggt g
gaggacct gc
cttcagagca
ccccagact g

ccagggt ggc
ccagggt ggc
aagct ggatc
ccgggaggcy
at t aggaagt
ggct ct cagg
acacggt cca
ttctgggtcc
t ct ccggacc
agccctgtcce
agact gggct
gt ggacaggt
ctgctgetcce
ctgcgecacce
cctctgecca
tgcetcttge
gggaggt t cg
t ct acaaaaa
t gggaggct g
at cgcgccac
tataataatt
atcttctgtg

aaagccat gt
ttctattcta
aaagaggttc
caggact gt t
gaacaat at t
agaccat aga
acgaagtctc
cctccatctce
caccaccat g
caggct gctc
aggatt acag
caaaattgca
aat gagact t
acggtitttg
atagtctttt
gaagat t cag
gagttccaac
cccagceattc
cct gggcacg
aat gaaaacc
gaagccgagg
cat gacct cg
ggt cccaget
t gcact gagc
t cacaaagaa
tt cct gagag
gtccagtitt
gt aaaaat ca
gaaccttcca
ct gagaaaaa
gggt gggaga
agagccct cg
t gcct acggg
t caaaact ag
ctgagatt gt
ggagttct ct
ttcctattac
aacgct cccc
aat cccagct
gccctctatce
cctctgecaa
gcat gt cact
gt gt cact ca
tt agcaacgt
gcagt gt gag
ggt gt gagt g
at ctggct gc
ctgttcccag
cccagect gc
ctgcct ggga
ccaggagccce
gccgectcet
gacccgtttg
tacacgttca
ctct ggcaga
gcgt t gaggt
caggagt ggt
cttgagccca
gaat t aaaat
aggt gggagg
tgcacttcaa
t t aaaat aaa
gagt gt ct cc
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ggagagtt gt
ggactctgtg

at gggaggct
tgtattattg

cacaaaat gg
caatgcttag
attctgtcac
ccgggttcaa
cctggct aac
t t gaact cct
gagccact gt
t gt gcacaat
caaggaaat a
ctttgatgag
gaaggaacat
acaagt aaaa
cccagat ccg
t caaaagagc
gct ggt cett
agagt gct ga
t gggct gatt
tctctacaaa
act t gggagg
cgt gatggt g
aaaaaacaaa
gaaaggt cac
t ccaact ccc
tttctcatca
gaaat gcagt
gccccacggyg

gggct ggt g9
t acagaaggg

gt cagggct t
agagact gaa
aaaaat ccac
gggaat gt g¢
tcactcgtca
tct ggggttc
t cgt aaagcce
ccttcagcetce
gt ccgaaagt
cat cgaaagt
tcecttttttc
ccagt ccaag
taccttcaca
cgtacacttg
gacct ct ggg
aagccccttc
gcaggctgt g
agct gagaat
cat agcccat
cccecgacac
ttctgatgag
aggcaggagc
gact ccagat
gt ggcagaga
ggctcgtgcece
ggagt t caag
t agccaggt g
attgcctgag
cct aggcaac
tagatttggc

gt gagattcg

115260
115320
115380
115440
115500
115560
115620
115680
115740
115800
115860
115920
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y
y
y
y
y
y
y
y
y
y
y
y
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y
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y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y



ggact cagat
gccggt ct at
aaagcaaact
tgatttttga
ggggt gggct
ggtttattct
cct gaggcecce
t aact aacgc
tcctgtcece
ct gccecgggce
ctctggettce
gt caagtctg

cacgggct gc
gacat ct ggg
agcct gt gac
t gcggt ct ag
ct gagcacct
gggggcact g
gcaggct ggc
agct ct gcag
gct cccact g
cctceeectc
cat accagca
gagcacagct
ttgccacaga
ctccccatce
ttagacct aa
gat aaaccat
ct cgggagcet
acaaggccac
aggccccaca
ct gt ggagt ¢
ggcagct cag
tgtgtgtctg
acctacccac
act gagtgtg
gct tact gat
aagcccacgc
cctgecttte
tcttcatgec
cttaagcgtt
cccagaggct
ccctggggcea
t cct catggce
attgagttac
ctctctetge
aaaccagttg
aaaccaggt a
t cct ggt gag
gacctacat c
t ccagcet cge
aat aaggcag
t aatt ccagc
tcctggct aa
gt 9ot gggcyg
cggaaggcgg
gggcgacaga
gat ccaggag
tggt 999999
caacagggt g
gccgggt gca
gagaccagcc
ggcat gat gg

cct caagt gc
gt cgact ggg
gttaacaccc
gagcaat cac
gt ct ccagaa
t gcaat gt gc
cttgagtcce
ttcctcacca
ccagtttgtc
ccttgttcet
ct caaagt ga
gt gccct ggt
gt ggccaacc
acctccct gg
ccgeget gt g
cct gt gacct
t cacaggaag
gat ccct gge
cctgctcctt
ggcct get gt
ccat ccactc
t cacgagtta
cgtcctccca
ctct ccaagce
t cat gt ccge
at aaagagca
gt ggaaggag
cttcagccat
gact gat agg
tgct ggaggc
cagccat ggc
cctacagcegt
ggtcat cat't
cgt ccgcet cg
cctgttggtyg
caggtgcctg
ggtctttgct
at cgaccctc
cagcaagat t
t gat t gt gat
t gct gagcaa
cttttgttct
gggt t ggcag
agct gggaac
acccttaata
ctttcctcett
acct gagcaa
gccct gt gga
gctggaactg
aaggaaagt g
t cctgcccag
gcacagaaag
actttgggag
cacagt gaaa
cctgtagtcc
agct t gcagt
gcgagact cc
at agagaat a
at ggt caat g
act at agt ca

gt ggct tacg
t ggccaacat

cgggcgcectg

aact gaccca
cacccgaggc
tggggaget g
ct ggcect gg
aat gcct ggc
tgctgcttce
acaggt agca
gtgtctgcta
fgct gt gagg
gggattgctg
gct cggecag
ggaggct gt g
cctctgggt a
ggccecgecceyg
ct cgt ct geg
ggcagagagc
cccttcetect
ct gagcccta
ct ctacct gg
ccccct cect
ctctccectttc
cct cacccag
cctcecetcgg
caggccgcegce
cctgacacac
cat gccagcc
aaaccaccac
gaagccagct
tgggagat gg
cct ggggact
t gcat agagg
gccccccaca
cccagaggga
agcttact ga
ttgetttgtt
ctggttctca
ctagtgcettt
acagcgcctc
tttcagat gc
ctgtcaattt
at gt ct gggt

gcagggattg
aatttcgaca

cact gt ccaa
aaat aatccc
ctctctecte
ggt gacct cc
aggt gagggt
ct ccagactt
tt gagt gt ga
gccat get ge
aaagcacata
gccaaggt gg
cccegtct ct
cagct act cc
gagcggagt g
gt ct caaaaa
gaaggat ggt
ggt acaaaaa
ataataattt
tctgtaat cc
ggt gaaaccc
taat cccage

Bl CLO210WCSEQ t xt

cccgat aagce
tcctctccca
gacgt at gag
ct ggcagt ac
ct gaggcagc
t gccct gage
agcgcttgcce
agt gt ct cct
ggacagaaga
fittcagctg
aggaggaagg
ctgct gaggc
gct gat gccce
t gt gt ccege
ggctagectg
caccagat gt
ggt gagaaga
gcctetcecce
gacccttctg
gccct ccagg
tggcegttcc
gccagaggga
ccctggtcca
gccatccatc
at gggt ctca
gacaccaaaa
ctgccctgea
gt ct cccagg
ctgcccecett
ccaggaat gt
cctgcctcca
ggggagct gg
gcggt gecct
gacact aaat
cctattgcta
cgt ccgagcet
ccagggt ccg
ccctctttga
t gt gcat act
cat gt cagga
cttgcacaat
aagacact cc
acacattttt
t aagggcct g
attttatcct
ctctctcatc
aagt gt ggct
t gggacggga
cagaaggggc

aacttgcggg
ccaagacaag

ttctcggeeg
gtggatcatg
act aaaaat a
ggaggct gag
agcagagatc
aaaaaagcac
t accagaggc
aaat agaata
aatt gt acat
cagtactttg
cat ctct act
tact cgggag

Page

t gaggctt ca
ccagct ct ct
accctt gggg

cgggacact g
cacccgcat ¢

acct ggat cc
ctgcggcet ge
ctgtctccca
ggt gt gt gcc
fttgagettt
ccatgtgcett
ggagct gggg
aaagacgctg
gctgtgttca
t gt cccgege
cccgggcet ga
gat gccagcce
agcct gggag
cct cet gget
t at cct gacc
ctggtccctg
agagggaagg
ccccct cagt
ctccetgtce
gccatctctg
t aat t cggga
ccttgttttt
aagct ccagg
gcaccct cag
caat cagt ga
agggacct gt
ttctttgact
ggaggccaca
ctgttggttt
aagacaggaa
gct gaact cc
t ggaaget tt
ggcccageag
catcatattg
aagggagt ga
gacaat gggt
agt cccacag
ccaccctgac
ggct tacaca
ttttgtctct
t ccaggt gca
cat t aggcaa

gggt gcaggg
t ggaaaggat
agcccaggag
gt gaggcgag
ggcgct gt gg
aggt caggag
caaaaaatta
gcaggaaaat
gcgcecact ge
atgttctcgce
t gggaagggt
agacct agt a
t t aaaaat aa
ggaggct gag
aaaaat acaa

gct gaggcag

33

t catccectg
t ggt cagct g
t gggaggcgt
ctgtggctcce
cagcccagag
cggcttctgce
tgcat ggggc
cgcectgete
gcceccaccce
gat cct ggt t
tctggttgaa
agagagt gca
cagtgcccag
t ct gcgggcet
tctgettgtec
gcact gcccet
cct ggcat ct
ccccttccca
ggaccct gga
accggccctg
t cccagceccce
aggccct ggt
gct ggect ca
cccaacgtcc
ccccagttaa
t ggt t ccagt
t ggt gacctt
gcggtgcttce
gt gaccccac
cctgccccece
ctgtctgeca
gagat cagct
ggcctcctca
ctgctgtgece
t gt ccaggac
gct gggt cct
tcctggaat a
at accccact
atcacttttt
catttttaca
ccctgttttt
t ccccagcetc
t aggat gt gc
getgettcete
ctgtcttcet
aat agt ct ac
cat ccat cat
ggt ggaggag
attttaggta
gcgt ggt ggc
agt gaagt ga
ctcacgcctg
att gagacca
gccgggcgt g
ggcgt gaacc
act ccagcct
ttctttgtgg
agt gagggga
t{tgatagtg
ct aaaagat a
gtgggcegttt
aaattagcca
gagaat cact

120060
120120
120180
120240
120300
120360
120420
120480
120540
120600
120660
120720
120780
120840
120900
120960
121020
121080

121980
122040
122100
122160
122220
122280
122340
122400
122460
122520
122580
122640
122700
122760



t gaacct ggg
t gacagt gaa
gcctgtaatc
gaccat cct g
gcgt ggt ggc
gaacct ggga
gagagagt ga
caaaaaccta
at ggat accc
t cat gagccc
tttttaaggt
gcaagctgtc
tccccageca
gt cact gcca
gt ggt ggece
ggt caggagt
aaaaact agc
aggagaat ca
t ccagettgg
aaagaaagt g
attagtgctg
aaggcaggcg
t gt ctct act
ctacttggga
ccaagat cgc
agaaagaaag
gtatctgtgc
t acagt t gag
ccccgagagt
gaacccttac
fttctggcetec
t ggt gccact
aagtcctgtg
t caggaggga
ggctggagt g
attctcctgce
taattttttt
tcattgccca
gat t caagca
cat gct caac
agact ggt ct
ggat t acagg
gacat t caat
aagact t cac
ggccgaggea
accccatctc
ccagccact ¢
t gagcagaga
aaaaaaaaaa
ttttcctggg
taaatattitg
aaggacttac
gtctctactt
ctgtcattgt
gcagcccctg
agaaccacag
ggt ggaagt a
cct ggacaat
ggt t ggat gc
cagttcccag
cagcat ccag
cct gggececce
tttttgtttt

aggcagaggt
actccgtctc
ccagcacttt
gct aacacgg
aggt gect at
ggcggaget t
gact ccgt ct
aaagaat at a
cattttccat
cat aaat ata
gaagagggag
cacagggcct
acat gggaga
t gt ccect ct
acacct at aa
t ggagat cag
caggcat ggt
cttgaaccca
gt gagggagt
at cctact gg
t cggccaggce
gat cacgagg
aaaaat acaa
ggct gaggea
gccact gcat
aaagaaat ca
t gt ccagt at
gaagagt ggc
ccagagcgag
t gt gggaaga
cct t ggacac
accccagctg
ggct gt ct ct
gaaagggt cc
cagt ggt gcg
ct cagcctcc
tttttttttt
ggct ggaat g
attctcct gt
taatttttgt
caaactcctg
cat gagccac
ttaattccaa
t t aat gggcce
ggcagat cag
t act gaaaat
ggttggctga
ccat gccact
aaaaacagac
ctgagcetgtc
atgcacact t
ttgtatccaa
ggaaccact t
cttcttccct
gcactttgcc
aagat gat gg
aaat ct gaga
at cacccacg
t gcect t ggg
aggaggaaaa
t gggtct cca
aacct ggaga
tatttatttt

t gcagt gagc
aaaaat aaaa
gggaggccga
t gaaacccgg
agt cccagct
gcagt gagcc
caaaacaaaa
aat ggatt gt
gatgtgatta
tacacct aac
gcgagat get
ct cagact cg
cactt cacca
gtgacttt gt
t cccagcacc
cct ggcegac
ggcacat gcc
ggaggcagag
gagact ccgt
aaccat gct't
gcggt ggct ¢
t caggagat c
aaaat t agcc
ggagaat ggc
accagcct ag
gtgctgtcta
agt agccact
t gccat at cg
gacttctgcc
gaaggccat g
t1tgt gggat
t gagagcagc
tcctcatgce
ttatttattt
at ct cggcetc
t gagt agct g
tttttttttt
t aat ggcaca
ct cagcttcc
attttttttt
acct caggtg
cacgccceggce
ggt ct t gt gg
gggcgeagt g
gaggt cagga
acaaaaaatt
ggcaggagaa
gcact ccagc
tttacttact
atttactttt
tgattatata
acaccatt ct
gcttggecct
ccagagcagt
ct gtagactg
caagat gctc
agcttgactt
t ccet ggegg
t at at gggca
cagaggcttc
ct gcct gt ct
ggct gaccaa
fatgtattta

Bl CLO210WCSEQ t xt

cgagatcttg
at aaaaat ac
ggcgagegga
tctctactaa
act cacaagg
gagatt gtgc
acaaaaacaa
ttgtaacaca
ttatacattg
tat gt accca
ggcctt aacc
aggt t caget
t cggcagcag
tt aaacagaa
ttgggaggcyg
at ggcgaaac
t gt aat ccca
gct gagt gag
ct caaaaaaa
act cccctcce
atgcct gt aa
aagaccat cc
gggcat ggt g
at gaacct gg
gt gacagagt
tacttctttc
agct acat gt
gacgacacag
ttaggcccta
agaagt t cag
ttagtctccc
t gggagct gc
ttgtcccatg
attt agagag
act gcaacct
agattacagg
tttttttttt
at ct cggcet c
caagt agct g
t agt agagac
at ccacctgc
ct gaaagggt

ggt cat ggt t
gct cat gcct

gatt gagacc
agct gggegt
t ggcat gaac
ctgggcgaca
ggaagccaac
gcagtatctc
gat gaagcaa
aaaaggagtc
ggttcaagtc
ggcacccaat
cagacct cat
ttgtgtgtot
caaggacaga
aggaaat aaa
ttaat caagt
tgtgttgact
caatcacctg
t gggt ct cag
aggcagggt ¢
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ccact gcact
agct gggcac
t cacaaggt ¢
aaat acaaaa
ct gaggcagg
cact gcactc
aaacaaaaac
aaggacaaat
tgtgtctgta
caaaaatt aa
cct aaccegt
at at ggat gc
ctacagcaca
aatgatgctc

ggggt gggca
cccatgtcta

gctacttggg
ccaagat cgt
aaaaaaaaga
ccacct caca
t cgcagcact
t ggct aacac
gcaggcacct
gaggcggage
gagact cagc
t gcagt gatg
ggcacttgaa
ctatagattc
tt cagggct g
t ct agaat gt
t gt ggaaagt
ttttgtcatc
cttgggcatg
ggaccctt ct
ccgectectg
cacat gccaa
t tt gagat gg
act gcaacct
ggat t acagg
gaggtttcac
ct cggect cc
tcttatttag
t acaggat gt
gt aat cccag
atcctggcta
ggt ggcaggc
ccgggaggcy
gagcaagact
caat gt at at
aagaagaaga
actattttca
ttacctactt
ctgct gcaaa
ctaatttttg
gtaatgtatg
fgtgttctag
gt ccagt cga
aaggt aaagg
t gagt ggaca
ggct ggat gt
gagctttage
gggcagct cg
fctgtattag

34

ccagcct ggg

ggt ggct cac
aggagat at a

aat t agccag
agaat ggcat

cagcct gggc
aaacacacaa

gt t t gagggg
t caaaacat c
aaaaat at at
tgttctcect
at gagcttgg
ggaaccct gg
tgggccggct
gattgcctga
ct aaaaat ac
aggct gaagc
gccaat gcac
aagaaaaaga
ct gt gt agaa
ttgggaggcc
agt gaaaccc
gtagt cccaa
tt gcagt gag
aaaaaaagaa
gaaat at t ct
acat ggct gg
t gt cacccca
atttttactt
gactcctt at
attccacaag
tttccctgga
gt gt caagcg
tctgttccca
ggt t caagt g
cat gcceggce
agttgtactc
ccacctcctg
t gccegecac
catgttggtc
caaagt gct a
tgtgcatttt
t gat at agaa
cactttggga
acacagt gaa
acctgtagtc
gagctt gcag
ct gt ct caag
t t agagt aat
gtttacagtg
agagctttgc
ct aaaggct g
cct ggaagt ¢
ctgtgcccca
ttaagt ccac
gaggt ggcca
agattgggtc
ggat agagt g
aaggct ggt ¢
gggccctcag
acgtttcaca
gt t gct ggag
tccattctca

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
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



cact gct aat
ctcacagttc
aaggcatttc
aaccat caga
cccatgattc
caattcaaga
ccaggct gga
gtgatcttcc
ggct aaat at
tgaact cctg
t gt gagccac
agt gcagt ca
ttgggaggcg
at ggt aaaac
t gt aat ccca
gttgtagtga
t ct cacaaaa
t aaaaaagga
at aacct aat
ctgatttcag
ccttggtgtc
ggtgtgtgt g
gctgettctce
gcct gaagt t
ggagt ggt gg
cccgatactg
ggaggcct ga
aaaagagct t
cact at cat g
gtccct ccca
gacacagcca
gcat gagaaa
tttccaccag
cccctettge
t aat gt ct aa
t gcgaact gt
ctggccegta
ggt cgctatc
t gggggccag
gccteccctg
tggccccatc

cct gggt gaa
gggct t gact
cagcaagat g
gacaatgttc
cgct gagt ct
agggt aggca
cagcat t agt
caccaccagc
tt aaaaaaca
tctttcaaga
tttgggaggc
cacagccaaa
ctgtagtccc
gttgcagtga
t ct caaaaaa
tttttcaaag
ttttctctac
cct aaaatta
ttggctttac
ggccacttca
fgcttctgtg
t caaaagggc

aaagacat ac
cacat ggct g
ttacat ggcg
cct cat gaga
agttacctcc
t gagattt gg
gt gcact ggc
cacct cagcc
tttgtatttc
aggt caagca
agt gct cggce
aaagt gagaa
aaggt gggca
cccatctcta
gct act t ggg
gccgagat cg
aaaaaaaaaa
agt ggacat c
titctaaatg
caaagcct ct
cccagcagt t
gcgetgagt g
ttct gcagaa
ct gggagt gg
agggaaaagg
ggcagt ct aa
caat cat ggt
gt gcagggga
agaacagcac
caacat gt ag
aaccat at ca
gtat gct t ct
gccact caag
cact gcct ct
caat gt agt t

ggcct gggge
gct ggecgag
caaagt gaga
gtccagtt at
gt ct aaggca
cccacagt ct
aggaggcccc
ctgctttgaa
aaat ggaaat

t ggaaggttc
cagcttcttg

gggccct gee
ccecetgtittt
ctcctgggt t
cttcaaaaaa
aaat acagt a
caaggcaggc
t cccat ct ct
agct act t gg
gccgagat cg
aaaaaaaaaa
t agt gacccce
gcccattcaa
t at ggaaaat
cagat gct ca
gggt cat cag
fitcctggta
t t cagccagg

ccaagact gg
gggaggccet ¢
acaggcaaga
tttattcact
cact gggt cc
gt ggggacac
at gat ct cgg
t cccaggt ag
ct gt ggagac
at at gcccac
ct aagt cact
ct ggct ggat
gatggcttga
ct aaaaat ac
aggct gaggce
t gccact gca
gcgagaacca
cccagt cagce
ggt t act agg
gcct gect gt
fct agt ct ct
agct ct gt ct
gcgcagccaa
ctcactttcc
gattgtatta
aagat agagg
ggaaggt gaa
actccccttt
gggaaagacc

gaat t gt ggg
gggcgt ccca
cat ggt ggcc
t agcagct ga
ggttctgaac
tt gt gagaag
agaccttacc
agct ct cggg
aaacgaggag
ct ggggaagc
gggcctccca
gact gagt gg
tcacagtctc
agt caagat c
gctgtaccta
ct ggt gegt t
gctcettcetg
ccctact cag
cccagt gt at
cctttcagtt
cattaacata
acaggt cagg
agat cacctg
acaaaaaat a
gaggccgagg
tgccactgca
aaaagat aaa
aaat gaacaa
gcccctgcaa
ggct gt gt gt
aagagcct ag
gaat t gct gt
tcctttggga
cacgat ggca

Bl CLO210WCSEQ t xt

gtaatttata
aaaat cat gg
gagcgt gt gc
at cat gagaa
ct cccat gac
agccaaacca
ct cact gcag
ct ggaact ac
gaggttttgc
ct cggectce
gcagttttta
gcggt ggct ¢
ggt caggagt
aaaagttagc
at gagaattg
ct ccagect g
ct gt cct agg
t gt ggcgcac
cacttagagc
cttggaagta
aggtct t gct
aggcct ggca
gcaccctctg
aacctt cagg
gtcegttttc
t ct gat ggac
aggctt gt ct
at aaaaccat
ctcctetatg
aact acaat t

gaaagggt at
cagttgggtg
gagacccct g
agat gggcac
ggtttgctga
t ccagacacg
ttgcgcgaca
ggaccaggag
agt aagcttc
gcct cggggc

gt ct ggat ag
t ggaagcttc

cgcaaat cct
cgt cceggag
gcagt cct ct
tttcaaactc
aaaacaccat
t gagaaaaat

tggggatttt
aatattttta

cat ggt ggct
aaat caggag
caaaaattag
caggagaatt
ctccagcegtg
atacagtata
aat atgcatc
t aggggccct
gagt gt ggat
gacccaaaaa
gcactgctca
ctcctggcta
tgagcctgta
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aaggaaagag
cggaaggcaa
aggggaact ¢
cagcat ggga
acat ggaatt
tat cagtctc
cctctacctce
aggt acct gc
cacgttgccce
caaggtgctg
aagct cccag
atgcct gt aa
t caagaccag
t ggat gt gat
cttgaaccca
ggcaacagag
ccctgatgtt
caagaacaag
aaaacaat ga
t ccacat gag
gt gagt gt ct
caggat gcgg
gggttt cagg
gt ct cccage
acgccgct ga
t cacagtt cc
cacacggt gg
cagat ct cgg
attcaattac
caagat gaca
agggt ctgag
gaagt ggcag
ccctggecag
cctcatcttg
t acagccttg
ccct gaggcea
gggatacttt
gct gt cegece
fctgctgttt
actttaaaga
ggcct gagca
fctgtgttag
ct cagccet ca
t ggt t gt gag
aagaacct ga
gt ccat gt ga
cctggtcctg
t gct aacaag
t ggacatt cc
t caaagcct g
catgcctgta
tt caagacca
ctgggt gt gg
gcttgatcce
ggt gacaagg
cagt aat aga
t agct t aaat
t caccccgcea
ggacat gt gc
gggct gagaa
cttctccagt
ggt cat gt gt
gtcccagttg

35

gtttaatgga
aggagaagca
ccatttataa
aagacccgcc

at gggagct a
cctctgtcat

cct gggt cag
cactat gcct
aggct ggt ct

ggat t acagg
gtgattcttc

t cccagcacc
cct ggccaac
ggt gcgt gece
ggggacagag
tgagattcca
t gcaggcaac
t cat gggaac
t gccgaaat ¢
gct gct gggg
gt gcagt gag
t ct ggt aget
cccacaccca
agct gact gg
t gaagacat a
acgt gact gg
cagacaagag
gagacttatt
ct cccaccag

tt19ggtggg
acccaagt ca

ccgggecegt ¢
t cccegecct
tatttgtgat
ct gcagat gc
ggggagggca
t cagcggct g
t caagagat g
ct aaccccag
t at ct gggece
ttggtgattt
gaaaagct ct
gtttcteett
acccaaaaaa
gtt agagcca
t agct cagga
gggat ccccg

cagt ggggca
caggaatgtc

t at t aaat gg
accccagcac
acct ggccaa
t ggcacacac
ggaggcggag
tgaatcttitg
gaacaat cct
gcgaacct gg
t ccat ggact
acacatattt
t gaccgtgtc
gaacactttc
ttctctactt

ct ct ggaggt

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
128700
128760
128820
128880
128940
129000
129060
129120
129180
129240
129300
129360
129420
129480
129540
129600
129660
129720
129780
129840
129900
129960
130020
130080
130140
130200
130260
130320



t aaggt ggga
agatgattga
t ccat ccacc
ccagtgttgc
t gt gt ggctc
ctccttccac
tttgacctaa
gggtttattt
cagcct acac
t act aagcag
ggagggtaca
ggaggcaggt
cagct cct gg
cgggcagat t
tttctattaa
act cgggagg
gagattgtgc
caaaaaacag
ttctctggca
gct gaccttc
gt cgccagt g
cagcat cgac
cct ggccaag
gaat gagaga
tgctcetege
gct cgggact
ggt gggct ag
ttcctcagge
gagaggct ct
ggccctgttg
tgttcgtgga
9999cgggag
agaagt ggga
t gggagagcc
99999t 9999
gggacagcegg
ccttagaaaa
ggt agggggc
t ct gaaggt t
taaccagttc
t gggccact g
ccttcccacg
agcccaat ca
ccaccccttce
t gaaat t aag
ttccact cat
tcctectccce
gccttgttga
gcccacagcea
ggcacccagg
caacct ccca
acccgacaaa
agccat gct g
cccatctgca
gt gact atga
tt gt aaagag
t gt ggccet gt
acctgggacc
ggcct gaagce
gct ccctgtg
ggt t ct ct ct
gcat cacaag
gt gagcct ca

agattgcttg
t agat agat a
cat ccacaca
ccacagttgc
at gt ct gggc
attttcettt
gagctt cact
at ct gaggt t
at ccat ccac
cctgtgtatc
caagaaact t
cagggaagga
ccaggcgcag
gcttgegtcc
aaat acaaaa
ct gaggt ggg
caccgcactc
t ccctggeac
cttcatctca
cgcgagaacg
gt gt ct gggg
at ggt agact
cagggt tt gt
gt gt ggaaaa
agttcggtta
t caaaat cag
t aat aaaat a
aattcctttt
gaaagct gct
tgggggt gt ¢
gccacaggca
gccacgggag
gt gggagagg
aaggcctatg
gcctgetgtg
gt aaaaagag
gact gacctt
ct gagt t gag
ggaact gctg
tfctttgtaag
gcat ctct gg
gccact gcag
ctgcctatac
t cagt aat ga
ggaaggcaaa
ccaact ggga
gt cacagat g
cat ggagaga
gcaggcet ggg
gcaggcccac
gacagcccag
ggggaacaca
fctgttctgce
ccctgttgag
t agt gaaaag
gtttctaacc
gt ggt gccac
caacagagac
acaggatt ag
t cagggcaca
ggt cat agcc
aaaaaggaag
gccacccctc

agcccaggaa
gat agat aaa
t aaaaaggcc
tgccectcca
at cagt ggct
gcaat ctggc
t ct aggaccc
gttcatacac
agaggagt ag
tat acact ca
aaaat gat ca
gt gggcacag
t ggct cacge
aggagt t caa
aatt agccag
agaat cacct
t agcct gggce

t ct gggccag
ccctecectce

ccaaagccaa
acacgtct cc
cgccccagcet
gat caggccc
aaaaagaat a
attggtt aat
t gat gggagt
tttaaaaaaa
gattcttttt
t ct gggggat
acagaggcag
gacgat gt ca
aggccgagge
aagccacgtg
ccacct gcag
ggt cagtgt g
aaggcaagct
gatgtcttga
gggct t ccct
ccatgatttt
gacttgtgcc
agt gt gt ggg
t cacccct gt
ccctcatcac
ccctggttgg
gt ccaggcac
ccctcaccac
t gagccaggg
gcecctttcce
fgtcttggtt
agt cccgcetg
cccgetgetce
cccccttgga
t ggagcagct
ttgtagttgg
aaaaaaaaaa
caccct cacg
cctgct ggag
cagct t ct ag
gact gaagcg
gact aggt ct
cgaagt ct ca
ccact gccag

agact gggt t

Bl CLO210WCSEQ t xt

tttgaggcca
t agat ggat a
tttgtcat gt
aact cat cag
gt gggagaca
aatatctatt
act t acacgt
accat t gcct
atgcctittyg
cacgtgtttg
ctgtctctgg
gtattaccaa
ct gt aat ggc
gaccagcctg
gt gt ggt ggc
gagcct ggga
gat agagcaa
gcctggcagg
cttcctcttce
gacagaccac
acggcatctc
cgccacgcet a
ct'ggggcggt
at gacccggc
cact t aacct
aagagcaaat
aacatt caaa
tcttccccect
t t caagggac
t ggcagcaac
accttgtgtg
aggggct gog
ct ggagagt a
cgt ct gageg
ccaccctctg
ggcaggaggg
gagcgct ggc
ctgctccaca
ggccactttg
tctt gggaga
ggt ct gggag
ctgcgeeget
acgt cacaat
ttgcaggagg
aagagt ggga
gaat ctcatg
cact gct cag
ct gagaaggc
gtcagtggtg
tccecccact t
agct ccacat
aatggttctt
gaacat at ac
atttgtctgt
aaaaaaaagg
aggt gt ct ct
cct cccaagt
cagct aagga
at gat gt ccc
t gt ggct ggt
t ggcagt ccc

ct ggggggat
cctctccaag

gcct gggcaa
gat aagt cgc
catgttttagt
t cact ggcaa
t cct t gat ct
aaaat aaaat
gt gt gacat g
gtaatcacta
gt acat ccgt
fttatgtgtg
ggagggt acc
t t ggaagaca
agcact ct ga
ggcaacat ag
at gcacct gt
ggt caaggct
gaccct gt ct
gcagttggca
ttgcagattg
ggggcggaga
agcaat gt ct
gct gacgagg
caat aatt gt
ccecegeccte
gcttitgtca
ttcatctttc
aacat ggcca
ccat gt agaa
t gggggt gcc
aaaggatttg
agt gt gacgg
¢agaggggag
gacat ccccec
gcecgectgtc
cagggcagcc
t ggcactt cg
ctcttectec
gaaaccct gt
cagacct ggg
cgtccacccg
gcaggt cccg
gtgctgttgt
gt cccgaatt
tacctact cc
ccccagectc
atctgattcg
ct gt gaccct
ctggccecctt
gcaccaggat
gcaccct age
gcat agt atc
ttcccccagt
atagatgttg
ttatgcttgg
acgcat gt at
cacccccaca
t tt gaaaggc
ggccgt t cag
cttccctact
ctggcttgeg
aaaggaggct
ctgcagct cc
ctcgecct ct
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gt agat aggt
t agacagt ca
ggcccacctg
acaggaggaa
tct ccagcett
gt gcat gcct
atgttcatac
aaggcgggag
ggcgacggaa
gaat at ct ct
fgggtgcet g
at aaaaacaa
gaggct gagg
caaaaccccyg
aat cccagct
gcagt gaggt
caaaaacaaa
gggct ggt ct
aaacccacaa
t cgt gt acaa
cct ccaccgg
tgtctgectc
ggagaggaga
t gcceccage
ctcggetttyg
caaattgatg
cat ccaacat
gagggagaag
aaccacct ct
aaacttggtg
ggat t ggggt
aggaagcaca
tccttgecge
cttggtggcce
t gt gggagaa
t ggat gacct
ctccctgeag
tttattgagt
act tt agggc
tttccaagcc
agccccct gt
ct gccgt gag
cccagcctca
at act gaggg
t cact ct cag
gttccctgtc
aggtgtttct
cctgtgctga
ggaagggcaa
ttgtagctgc
agccct ccac
cccagct gga
ccctgeccte
attcaccaga
cttgaaat gc
ct gggact cg
tttcctcage
ct gt gacgaa
t ccect t ggg
gcgcgaggat
tacaact cct
cagaagct cc

ggaggggcag

130380
130440
130500
130560
130620
130680
130740
130800
130860
130920
130980
131040

131940
132000
132060
132120
132180
132240
132300
132360
132420
132480
132540
132600
132660
132720
132780
132840
132900
132960
133020
133080
133140
133200
133260
133320
133380
133440
133500
133560
133620
133680
133740
133800
133860
133920
133980
134040
134100



cgcagcct cc
ggatctgctc
acactgttcc
ct gct gecat
cagcct cagg
actt ggcagt
tttacctgaa
ct gagt ccca
agatttggtg
tcttcacgca
gccttcttat
cct aagat ca
tgtgatctta
t cccacct ge
cttcaagctg
t gt at cct gt
agt taacat g
tcatgatttc
ggtttctett
ccaggt gcag
ggt cct aagc
gcacct ct gt
gat cact cgc
gggcagaggt
tttctcttca
agact t agcc
atgatttctt
ttctgtctgt
gttgctgtaa
cat ggattcc
caccct t aga
ggat t aacag
ttgecttettt
t gt ggct gac
t gagaaggt t
tggggctgga
tttgcagagc
aaccaagat a
caaaacagt a
cttagatt gt
cagatgttta
agagaagt gc
gtttcagett
ftcatcttgt
cacaaaaaac
ggt aaggct g
caagattgca
aaaaaaaaaa
gaaccaat cc

<210> 2

<211> 6794
<212> DNA
<213> hono

<400> 2

aagggccct g
tcttctgett

aggct gggac
gaacgt t aat
cctccccatg
tggat ctt gt
gattaattig

caccaagggc
t agaggccca
caaagccttg
gagaaaaggg
cccaattctg
agaaat ccag
aggaagt ct ¢
gcaattctcc
gt ggt t agag
cctcggttec
acggaaggct
tggtttaggg
aat gaggaca
agagccagt g
ctgact cact
ttgctattgce
ggcaaaggga
aaccacattt
ttccact gac
gcgt aggaat
ccacaat cat
gccacctctc
ttcaccctcc
gat cacctgc
gctttgaaaa
ccat gagttt
cggt aat t ct
gaat gt ct at
aagt gaattt
aaggacaaga
taattt agct
ctctctetgg
gt gat gct gg
ct cacgat gc
ggggat gagg
gcagaacacc
fgccttettt
gggat aacca
atccatcata
t t caaaat ac
agt aaaacag
t at ct cagag
gact gccat g
acaaaaaaaa
ccacgaaaac
t ggt gggagyg
ccact gcact
gcgt gt aacc
aggct ct aag

sapi ens

aaact aaat g
atgtctcatt
attgagcatt
agtggctttt
gagtttcaag

gt ct t ggggt
gaaaat ggct

cctgcgacca
agctgcct gc
accagagcac
aagccgcct t
ccact tct gg
ggcct cecct
t gggcccaga
t aagt t gaag
at atgccccc
tcttcctgaa
ct gggatctc
t gat cagt gc
at ccceccag
tccttggotyg
tt at caat ag
ttgttgtget
gat ct t gggg
gct agaggga
aggctttcce
at ggacat ct
gcctccct aa
acact ggctc
tcatctttgt
gtgtcccatc
gggt t accct
gccatgttga
gagggt 9999
atagt gt at t
ggaaat aaag
aagt catata
cagaacagga
ggccct gaag
caaaccat cc
agcact cagt
at at gggat c
aagccaat ca
cctttggtac
gat agcat ct
ttattcctta
tacttttctt
attttaactg
agcat ggct t
caaagaagag
agcacct acc
t agct gggt a
at ctcttgag
ccagt ct gga
t cct cagaag
c

tgtccectta
ggccagagct
ttgccgtcca
gagt cact ag
gttcctttct
gaaaaact gg
gt caagt gcc

Bl CLO210WCSEQ t xt

cagcagggat
ct gaggaagg
ct cagcecgce
t gcaaaacat
tttgggtaca
ggggct ggca
act ctccacc
ggat ct gaga
ctcattactg
gttcttgtgce
ccccttgtgg
t ggcagat aa

ggct gggeac
ggct agat ag
ftccafttaa

at ggggggag
t gcagcact t
gggagcagcec
aggcaget gg
gottgctttg
gaccttggca
cagacacaca
tct ccaagta
t acagacct g

gggcact ggc
gcaggact at

ggagggacat
gtgtgtttta
ttattactct
gaat gt ct at
aat gat agt a
gt gagagttc
t agt cccat t
tt gcaagacc
tttcatccct
gct t aat gaa
cttattatag
t cat agcaat
gt aact at gc
fgctcttcct
cagct acaaa
t cagagccac
agcagaggga
agcct aggcet
t ggt ggcaca

gccaggaagg
caat cgagca

aaagatgtta

ggaaagcagg

gggt cttacg
acctctttag

tt ggcagt at
cagtacttct
cccaagtgtc
cgectcttge

t gggat gaat
atgact tgac

t gaccttgca
t gct gcct aa
gttaaaggca
gcttcgtgtg
aagagcct cc
aggagaagga
ccaacagttt
cctgctcttce
gggcaggcet ¢
att gaaaagg
tcctcecectce
gat at act gt
attgacttca
gggggaggaa
aaact gcctc
acggagtt ag
ctagttcatt
gcctget gee
tccttcecte
gcctgtgett
aagccacgag
cggcttcata
ctagagcctc
ttctggcact
gaaat cat ct
acaaat gatt
gatt aaat aa
tttttaagtt
t t aat aaaag
t cagactt gc
caaagggcaa
ggcaccagt g
ggaaattt ag
t ggct t agat
att gaggagt
gccacaaagg
caaggt catg
gatgigtttg
agcagcaaca
aagagacagc
gaaccagccc
acat agt gag
t gcct acagt
agat ccaggc
agat cccatc
t aat ct cagg

agttttcttg
gccacccctt
cagaataaac
CthCCCtCt
t caggctctg
tccccaagca
tt ggt at aat
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t gcet gt cet
aagt caggag
caaact ccat
agaaact cag
accct gaggg
cagct agagc
ctgcegttcg
aaf gt ggggt
cggct gcatt
agcaccat gg
ttggggccag
cacgct ggct
ccctcacttce
at gccggcet ¢
gt ggt gagac
t gt gt aagat
gtaacccttt
aggcccttgg
ccctceccag
ctctttcagg
taagccgttyg
tt ggagct ga
gt cggggcga
aaacttctga
acct cct aat
t gcaagt ccc
t agct t aget
t acact gact
ggt ctccat t
ctttcccacg
ctggacat ca
tcatttgcag
t acaaagcct
t at gcaaacc
t ccagaggcc
t cctgetagg
atttctgcta
aaaacaaaaa
at act gaat c
ccaccgcagg
ggccagcaaa
ct cact ggct
cacccactta
acactatctc
cccagct act
t gcagt gagc
t caaacaat a
cagcaggcaa

caagt ggcaa
gct gcgagea
caagggggaa
atctttccat
cacgttcatt
tccacctttg
gct acagcet t

134160
134220
134280
134340
134400
134460
134520
134580
134640
134700
134760
134820
134880
134940
135000
135060
135120
135180
135240
135300
135360
135420
135480
135540
135600
135660
135720
135780
135840
135900
135960
136020
136080
136140
136200
136260
136320
136380
136440
136500
136560
136620
136680
136740
136800
136860
136920
136980
137001

60

120
180
240
300
360
420



t agaggacgc
gat cagattc
gt cgggacgg
ct cat gccag
ctcccaaaca
gct cccacce
t gcacccaag
gacaact cct
gacgct gat t
tttccctect
acaggagcgg
gggct t ggat
gccattttge
cacagcaaaa
aat agttgta
gcccagcagt
agct gggcgg
t ggt agcagg
cct cact cct
gct cgtcct g
tggat gaggg
gaaccacagg
ccagct gacc
acat gggt gg
t cagttacct
agatgct cct
t ct ggggcag
gct cagact g
cacagagggt
ggagct caga
t cat gt agaa
acagggcgcc
gaaacgcct g
ttacgt aaag
aaat gcagaa
agaaaagagt
cagcattctc
tttctgettt

agct ggggca
aggat gagat
gagggaaat ¢
ct ccaaagt a
at aatt agaa
gccattccec
tgagttggtc
ctctctctgt
ct ccagct at
ctcctcggece
gttgccacct
gcccacggga
gcacct gtcc
cct tggtgag
t gt cct caat
agccaccccce
cat cct ccat
t gcagacct t
t gaaact ccc
gccttgetgg
aggccagcag
t ggggt caag
ctatcgcagc
ccgt gt ccga
ttgct gt age

agcaggcat g
tcttggctcc
ttttacaagt
cttcccaagce
agt cgcaat g
ctggt ggagg
acaaccat aa
t at gt gt acc
t ggaagcat t
gcctctgcetg
acctatttat
ttaggggtta
agat gaggaa
ccat aggccc
agcaat catc
ctgtttcact
t t cat gagcc
ggct ccggge
cctcectgea
gcccctctaa
agct cceggce
t gagggt aag
t gt gacagaa
attctggctc
ccct gget ge
catcttgcct
gt ggt ggcag
cccagcacag
gcagat gact
cat gcaat ct
caggcat gac
gggct caagg
cacagcct gg
at gccagcca
gaggcct age
ttcctttccce
t agggct ct g
gt gact t gat
gagcctcatc
cacagggaac
cctceectge
gttgaaagta
cagccagt cc
t cgagggct g
ctggt gt gag
ct ccat gggg
cctceectga
ccgt gggagt
cttaaacatg
aacacgct gg
tttgctctgce
gccct gacca
gtattgcctt
accaccccca
gt ggt gggga
agt t ggcacc
cat gggccat
agagcacagg
t gat gt gagg
gggt ggcaaa
t ctgcact gt
ggaagcct cc
t ct gagecet t

ggcct t geeg
ttcttagagc

t gcct gecat
cttgactctc
ccctctggac
gaacact gct
ttaaaatgtc
cggaaaggcc
tacct gat ga
t gaaggt gga
tgccatgcaa
gagct gggag
accgt ccaat
ccgcact aac
tggttttcag
gcagcgttta
agaaccact c
cctacttcag
ttgctcetge
ggtggatctc
aagcaggct g
ccccagagac
gt gagggagc
ct gggaat ct
ct gccagect
cagt cagcgc
acccgt gcct
ggt cacct cc
ggaccacacc
agcat ccagt
gagaat gcct
ct gcagt cac
agct cct gga
ttggtttggt
caggatttca
t cct aaagat
t gt gt t gaga
ccgtgaagtc
cttgaacgtg
ttgagttt ct
ccagaat gaa
cattagtctc
cat gt gacag
gcagggaggg
ct gcgt caca
accttatttg
agagcccttc
ct gaagat ct
at ct gaggct
caagcaaact
ccccaaagca
cagt ccacca
gaaacagttg
agccactctc

ggttct agag
t cget ct gge

ccagt t gggg
gccect cct gg
cccaacct cc
gacagt gcag
gt gt gacagc
t cacaccctc
tctgccattg

Bl CL0210WCSEQ t xt

ct gaggttct
cagt gat gca
cct gagaaag
agt gct ccct
cct gt gcagg
ggggct ggga
cttcattgaa
tgggagt gt g
gagact gaca
cccat ccaac
gggact ct gc
aagt ct t gga
caaaat ggac
cccagagt cc
tatttcttct
cacagggct g
agcagcat gt
ggctgcetttce
gcaagaagca
ggt ggt t t ct
ccgcgeagec
ccccaggceag
tttgegtgtt
tgggttgtga
ct cagagcat
gtcagttcca
tcttgacacc
caaggggt gg
ttttggtgat
t ct gggact ¢
t gt caacat g
ccaagagt gg
gtcatttcct
gat t t ggagg
ccagcagt gg
ggt act ccct
gcagccccac
ccctgagatg
aaggacgttt
ctcctcct et
aact ct agcc
cacagt ggca
t caaagcttc
gaggggt aag
ctccctgeag
aattcttcta
tgctgeget g
ggct gcagec
cccat gcact
gt gggt gt gc
aggccagcecce
ggt ccctaac

t gct gggact
t ccaaggaaa

t t gggt gcat
ctatcctgtt
t gcagt gt gg
ctcttgtaaa
ctccatggtg
cgtccaattt
aaggcaact ¢
t gt ct caagg
ccat cacctt

t agcct cat g
agacacttcc
t ct acaaaac
caacaggat t
cat gagact ¢
t cttgcet gg
cttggaaagc
ccagggcatt
gcagctcctg
agt caaat gc
acttttgaat
agt cacct ag
caaggacttg
ctgtgcetgtc
tttaaaat gc
ccgggcettte
cagtgtgctt
t ggcat at gg
aaggt gaggg
agat gt gaca
ccacacggag
t caaggccct
tatcctcctg
gt agct cgat
ttagggcctt
gagacttctc
t gaggt cagt
accccaagat
cttaat gagg
tgtctecttt
ggt gat gggg
ct cagcccac
tcatgtcttc
gtgcccagt t
agagt agaga
gcagct actg
cct ggeccct
ggcagagggg
gaagactgtg
cccttcacag
aact cttgac
aaacagtgtg
t aact ccatt
agaaacagga
aggt ttcaag
ctcttacccce
gattctggtyg
t cacctctga
ctgacctgtyg
agacggtt ct
atcttccatc
cagaggggac

gt gat ggggg
tcctcctaaa

gtgtcttcag
fgctgttctt
ccaccccctt
acact cccca
ttcccaagca
ct gact caag
acccagt gcc
act ct ggcat
gt cagaaact
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agaat at cca
tgct cat ct t
gat gccagac
ct ggaagaat
aagagcattg
ttgctcegec
ctt caaagct
gct cgggagyg
gt agccgagce
ct gact ct gg
t gt gggt cat
agat gacact
cccaaagcct
ttaaggat ca
ct ggggccat
ctggtggat g
cct ggggage
ct gat ccect
gctgggt at g
gcacccttag
at cccagaag
gct gggtgec
fggggcagga
gccttggtge
ctggacttct
t gcagggt tt
ccaccctcct
cacct gagcg
t ggt cccaga
t caaacgt at
aat caat cag
caggccct ag
ttcact gcac
gcccaacaag
agat gt ggcc
gggaagcct g
t ct gagt gca
atgtcctcga
gcat gat cac
ttatttcact
ttttccatca
caaaagct aa
caaagttgca
aggttcttac
gagact ct ct
agcct gecat
gccat gt cat
ggt cctgct a
cccacat ggg
cagggctgca
ctctagtgtt
acacaccagg
gt ggccat gt
gatcccttta
ct act gacaa
ggcgct ccag
gcaggt t cct
t ggt acagag
gctcecctttce
ccgggcect gg
gt ggcagt ga
ttagct ggac
caggccgaat

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
3900
3960
4020
4080
4140
4200



ct gcact cag
gacaaggcac
agggtgtctg
cccat gecct
cat ggcttcc
t gt gct ggece
att gcaggcc
ggcagt ggcc
tgcatgtcaa
t cct gt aaca
tttggtacta
gcttcctaaa
ctcttaccaa
aggaaggaaa
t cacacaaat
cttggggttc
at at gaaccc
cagccact gc
ct cact cagc
gaaagtcttt
gtgaactttt
accttggt at
agagagcttg
cacat acacc
ct ggt cacgt
acaaaaaagc
ct ccaggeca
caaagacacc
gccecggcet ¢
ccacccggga
ccaagagccyg
agat cggct ¢
acaaaccagt
at aaaccagg
t ccagt cgaa
agat t gaaac
cggagat cgt
atgtctcctc
acgaggt gt c
aat t gt ggag
gcccetetgec
ttgtcactcg
tctttccaaa
aaaaaaaaaa

<210> 3

<211> 6816
<212> DNA
<213> hono

<220>
<221>
<222>

chs

<400> 3

ggacggccga
gcggaggccg
t gcgecgecc
cgccacccac
cgccaccaca
at caggt gaa

agttgtgccce
t gt caccact
tgtcatgcta
cagcagct gc
aggaaact cg
agcggt gggg
t gggagat aa
tctgtcattg
cgt ggccaac
gtgtcctgtt
{'t aat gt ggt
caggaaccca
gt agcacccg
fgtaacattt
tctcttacta
aagat gagga
catctgcctg
t t agacacag
ctgtgtgtcc
cct act aggt
at caccagca
tcttgggatg
gtttctagta
agct gaagaa
gacccaagct
caagggggct

gaagggccag
acccagct ct

cccaggcact
gcccaagaag
cct gcagaca
cact gagaac
t gacct gagc
aggt ggccag
gatt gggt cc
ccacaagct g
gt acaagt cg
caccggcagc
tgcctcccetg
aggagagaat
cccagct get
gctttggetc
f'tgatgggtg
aagg

sapi ens

(323) ... (2653)

gcggcaggge
cgctgeccge
gccggcect ca
cagct ccggce
gccaccttct
ctttgaacca

aggcagttga
gggcgt cgt g
gt gct agt ga
ct ggggacag
agaacctttc
at ccggcat t
gact gat ggc
t cct caggaa
ttgccttata
gtttatgatg
caggaact tt
agacaccccc
t t caggacat

t ggggcacct
accct cacca

aat ggaggct
act ccgcaac
cctccacaac
ttgttgagtg
cat agct aca
tcctcagcaa
tgactttcct
aacaat aact
gcaggcattg
cgcat ggt ca
gat ggt aaaa
gccaacgcca
ggt gaacctc
cccggceagec
gt ggcagt gg
gcccecegt gc
ct gaagcacc
aaggt gacct
gt ggaagt aa
ct ggacaat a
accttccgeg
ccagt ggt gt
at cgacat gg
gccaagcagg
gagagagt gt
cctcgcagtt
gggacttcaa
ggct agt aat

gct cgegege
cccct ccect
ggaacgcgcec
accaacagca
cctcctececge

gg atg gct
Met Al a
1

Bl CLO210WCSEQ t xt

gccaacact t
ggt agcgceag
t gggagcccc
ccaat ggcct
tctcecttge
cctatcttag
ccagccagca
atgctggtga
aacttttttt
cagaaat agg
ctcagtcttt
aaaagct gct
t ct gcgaaag
accat at gcc
tccttctaca
cagagaggt t
ccaggcaaag
cat ggct cag
aggcat t cag
cctgcatgtg
tgacatttgc
gaatgtttaa
gtctigettt
gagacacccc
gt aaaagcaa
cgaagat cgc
ccaggattcc
caaaat cagg
gct ccecgeac
tccgtactcc
ccatgccaga
agccgggagy
ccaagt gt gg
aat ct gagaa
t cacccacgt
agaacgccaa
ct ggggacac
t agact cgcce
gtttgtgatc
ggaaaaaaaa
cggttaattg
aat cagt gat
aaaatattta

gcccact agt

ggggaggct c
ctcttcgeeg
gcgecegcet ge
tgtcctctce

gct cagcgat
fgt cggct gg
gt gagcccat
gggt gttt ct
ctacactctt
gt gcagaaag
agat gt at gg
ttct ggt ggc
ctggacaatt
tgtttttaaa
cttgtttggg
caccagcact
gcatttgccc
aggcaccagg
agacaaacta
gaat gaat gc
fctttccttg
cagcaaattg
gaccctggtc
ggt gct gt ge
agagaagcca
gggaaaat gc
tacccccctt
cagcct ggaa
agacgggact
cacaccgcgg
agcaaaaacc
ggat cgcagc
ccegtcectt
acccaagt cg
cct gaagaat
cgggaaggt g
ctcattaggc
gcttgacttc
ccct ggegga
agccaagaca
gtct ccacgg
ccagct cgec
aggcccct gg
agaat aat ga
gttaat cact
gggagt aaga
aaaaaaaaca

ggccggagga
gcgt tceege
gcgegegecce
caccgcccac
cgt cct cgece

att gt cacat
at ggacccgg
t gccegecct
gaggct acca
cacacaggcc
t gact gactc
atttctcaga
ct gaggt caa
gcgt acact g
gcct at t gat
gt gagetgt g
gccagect cc
agaagt t ggg
ct aaacgt gt
gtatcttcat
cggtgcct gg
aacttcccag
cttctctgac
ccaaagt gga
cttttgttta
gagct gaggc
ccgaaggt ac
catttgctga
gacgaagct g
ggaagcgat g
ggagcagccc
ccgeccgcet c
ggct acagca
ccaaccccac
ccgtctteeg
gt caagt cca
caaat agt ct
aacat ccat c
aaggacagag
ggaaat aaaa
gaccacgggg
cat ct cagca
acgct agct g
ggcggt caat
ccecggeccecce
taacct gctt
gcaaatttca
tt caaaaaaa

gaaggct ccc
tgctcgegece
t cgcagt cac
cttctgecge
t ct gt cgact

gag ccc cgc cag gag ttc gaa gtg

@u Pro Arg Gn GQu Phe Gu Va
5
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10

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
6794

60

120
180
240
300
352



Met
999
a

ctg
Leu

ccg

Pro d

gtg
Val
75

gcg
Al a

ctg
Leu

ctg
Leu

tcec
Ser
235

aga
Arg

aaa
Lys
99¢

60

aca
Thr

cca
Pro
140
gct
Al a
g9a
G

ctc
Leu

aag
Lys

gaa

p Gu

220

aag
Lys

gat
Asp

tac
Tyr
gaa

45

tct
Ser

ccce
Pro

ccce
Pro

aca
Thr

aag
Lys

999

Gy Ala @

205

gac
Asp

cac
H s

acc
Thr
30

tct
Ser

a CccC

Pro

cac
H s
gac
110
cct

Pro

cce
Pro

ctc
Leu

cac
H s
190

gca

cgc
Arg

c tcc

Ser

Cc acc

Thr

58

ccce
Pr o

acc
Thr

tta
Leu

acg
Thr
95

acc
Thr

cca
Pr o

ctg
Leu

cct
Pr o
175

cag
An

cca
Pr o

999
G

cac
Hi s

ctg
Leu

tct
Ser

gtg
Val
80

acg
Thr

gag atc

du

ccce
Pro

agt

Ser d

gat
G

cct
Pro
160

gag
du

ctt
Leu

gce
Al a
240

agc atc

Ser

agce
Ser

gat

ctg
Leu
145

gag
Qu

tac
Tyr

acc
Thr

cca
Pr o

ctg
Leu

aag
Lys
130

age
Ser

Bl CLO210WCSEQ t xt

ag99
Gy

caa
An
35

ccce
Pro

aag

a Lys

gac
Asp
195

agg
Arg

tcc
Ser

999
€

ttc

o)
=

ttg
Leu

20
929

Au G

act
Thr

agce
Ser

ccg
Pro

tcc
Ser

Ccag
Arg

cca

e Pro

ag99
Gy

ggt

act
Thr

CcccC

a Pro

85

acc
Thr

cac
H s

999
a

ccce
Pr o

cct
Pr o
245

gcga
Al a

gac
Asp

gac
Asp

gac
Asp

cca
Pro
70

atg
Vet
150

gce
Al a

cgc
Arg

age
Ser

caa
An
230

ccce
Pro

9ag

Page 40

agg
Arg

acg
Thr

gga
Gy
55

aca
Thr

aag
Lys

aca
Thr

cac
H s

aaa
Lys
gac

40

tct
Ser

tcc
Ser

aca
Thr

gaa
du
105

cac

y Hs

ctc

e Leu

c cct

Pr o
185

ccyg
Pro

gat
Asp

gcc

t
a Ala

90

cga
Arg

cct
Pro

cct
Pro
170

gag
du

ccg
Pro

ccce
Pro

c gcc

Al a
250

ccce
Pro

400

448

496

544

592

640

688

736

784

832

880

928

976

1024

1072

1120



ctc
Leu

ctg
Leu
cag
315

cct
Pro

aaa
Lys

ccg
Pro

aca
Thr
395

agce
Ser

tcc
Ser

tct
Ser

ctc
Leu

gce
Al a
475

aaa
Lys

gtc

cct
Pr o

ccce
Pr o

gag
du
300

gcga
Al a

gga
Ay

ele]

Arg G

c agt

Ser
380

tcec
Ser

ccce
Pr o

age
Ser

tct
Ser

aag
Lys
460

cct
Pr o

acc
Thr

cag

gtg
Val

999

365
aaa
Lys

aca
Thr

aaa
Lys

cct
Pro

gtc
Val
445

ag99
Gy

cca
Pro

ccg
Pro

aga

gat

Asp Phe

270
agg
Gy

acg

e Thr

tcg
Ser

999
ad
gac

350

aag

y Lys

agce
Ser

cgt
Arg

cac
H s

gct
Al a
430

act
Thr

cce
Pro

aga

cca
Pr o
335

ctt
Leu

ccce
Pr o

aaa
Lys

tcec
Ser

ccce
Pr o
415

gtg
Va

tcec
Ser

gct
Al a
495

cca

ctc
Leu

agt
Ser

cac

e Hs

gac
Asp

tct
Ser
400

act
Thr

tgc
Cys

cga
Arg

gat
G

aag
Lys
480

cca
Pro

CcccC

tcec
Ser

gtg
Val
305

cat
H s

cct
Pro

cca
Pro

act
Thr

aaa
Lys
465

ggc

aag
Lys

cct

efe]
Arg

ccce
Pr o

efe]
Arg
370

act
Thr

aaa

a Lys

ggc
450

acg
Thr

aca
Thr

gca

Bl CL0210WCSEQ t xt

gtt
Val
275

ele]
Arg

tct
Ser
355

gtc
Val

g9a

acc
Thr

age
Ser

cca
Pro
435

agt

y Ser

260

tcec
Ser

Al a

aca
Thr

agg
Arg

cce
Pro
340

gaa
Qu

cct
Pro

agce
Ser

tca
Ser
420

cct
Pro

tct
Ser

aag atc

Lys

cca
Pro

999

aac
Asn

cce
Pro
500

CcccC

aca
Thr

C aaa

Lys

ccce
Pr o

gct
Al a
325

tct
Ser

aag
Lys

aaa
Lys
405

gac

tce
Ser

gce
Al a
485

age
Ser

aga

gag atc

du

ag99
Gy

aac
Asn
310

gca
Al a

ctc
Leu

gac
Asp
390

aat
Asn

cct
Pro

tct
Ser

Cc aca

Thr
470

acc
Thr

tct
Ser

tct

Page 41

cag
A@n
295

gtg
Val

cct
Pro

aaa
Lys
375

aaa
Lys

agg
Arg

gct
Al a
360

gct
Al a

aaa
Lys

cct
Pro

ctg atc

Leu

cct
Pro

a aag

Lys
455

ccg
Pro

aaa
Lys
440

gag
Qu

€cag
Arg

agg att

Arg

act
Thr

aga

265

gce
Al a

Al a

aag
Lys

999
a

gac
345
gct
Al a

cgc
Arg

Al a

tgc
Cys

caa
425
tac
Tyr

atg
Met

gga
Ay

cca

e Pro

aag
Lys
505

gat

tca
Ser

C CccC

Pro

gce
Al a
330

aca
Thr

c aag

Lys

ctt
Leu
410

ccce
Pro

gaa

1168

1216

1264

1312

1360

1408

1456

1504

1552

1600

1648

1696

1744

1792

1840

1888



Val

cct
Pro

acc
Thr
555

ccg
Pro

cac
H s

ctt
Leu

gtc
Val
635

agce
Ser

cca
Pro

cct

Pro d

gag
Qu
715
tcg
Ser

tcc
Ser

An

cca
Pr o

act
Thr
540

¢gg
Arg

tct
Ser

ctg
Leu

agc
Ser
620
ccg
Pro

aag
Lys

gga

aga
Arg

ggc
y
700

aac
Asn

cca
Pr o

tce
Ser

Arg

aaa
Lys
525

ccce
Pro

tcc
Ser

aag
Lys

ccg
Pro
605

aac
Asn

acc
Thr

Arg
510

tca

Ser G

cce
Pro

aaa
Lys

Pr o

999

age
Ser

aag
Lys

c aag

Lys
575

gtc
Va

tce
Ser
655

cag
An

tcg
Ser

tct

Ser G

735

Pro

gat
Asp

cgc
Arg

aag
Lys
560

age
Ser

aag
Lys

999
G

tcc
Ser

agt
Ser
640

aag
Lys

Pro

cgc
Arg

tcc
Ser
545

gtg
Val

cgc
Arg

tcc
Ser

aag
Lys

aag
Lys
625

gtg
Val

aag att

Lys

aaa
Lys

aag
Lys
720

999
y

agc atc

Ser

Al a

age
Ser
530

cgc
Arg

ctg
Leu

aag
Lys

gtg
Va
610

t gt
Cys

aag att

Lys
705

aca
Thr

Bl OL0210WCSEQ t xt

Gy
515

ggc
Gy

acc
Thr

atc
I'le
595

cag at

An

tca
Ser

a aaa

Lys
675

tcc
Ser

cac

Hs G

tct
Ser

gta
Val
755

Pro

tac
Tyr

ccg
Pro

tta

Leu d

660
tct
Ser

ctg
Leu

acc
Thr

999

cca
Pro
740

gac
Asp

Arg

age
Ser

tce
Ser

cgt
Arg
565

gce
Al a

tce
Ser

cac
H s
gcga
725

efe]
Arg

tcg
Ser

Ser

age
Ser

ctt
Leu
550

act
Thr

ccce
Pro

act
Thr

aat

e Asn

gat
Asp
630

aaa
Lys

GQu

cce
Pro
535

cca
Pro

cca
Pro

aag
Lys
615

aat
Asn

cca
Pro

aac atc

Asn

aag
Lys

aat
Asn

aag
Lys
710

cat
Hi s

ccce
Pro

Page 42

gag atc
Ala GQu

ctt
Leu

atc
I'le
695

ctg
Leu

ctc
Leu

A@n

Arg

acc
Thr

cce
Pro

cce
Pro

aac
Asn
600

aag
Lys

Q
&

cat

e Hs

gac
680
acc
Thr

acc
Thr

Q
&

agce
Ser

ctc
Leu
760

tce
Ser

cca
Pr o

aag
Lys

atg
Vet
585

ctg
Leu

ctg
Leu

¢ aaa
e Lys

tac
Tyr

aat
Asn
745

gce
Al a

cca
Pro

ccce
Pro

tcg
Ser
570

cca
Pro

aag
Lys

gat
Asp

cac
Hi s

ctg
Leu
650

aaa
Lys

aag

e Lys

cgce

e Arg

aag
Lys
730

gtc
Val

acg
Thr

1936

1984

2032

2080

2128

2176

2224

2272

2320

2368

2416

2464

2512

2560

2608



cta gct gac gag gtg tct
Leu Ala Asp Gu Va
765

t caggcccct
aaagaat aat
tggottaatca
at gggagt aa
t aaaaaaaaa
ttecttttttc

tgggggat t t
agaggcagt g
cgat gt caac
gccgaggceag
gccacgt get
acct gcagcg
t cagt gt gcc
ggcaagct gg
t gt ctt gaga
gcttcect ct
atgattttgg
cttgtgectce
t gt gt 99ggg
accccgtctg
t cat cacacg
tggttggttg
caggcacaag
t caccacgaa
gccagggcac
ctttccecetg
cttggttgtc
ccecgctgtcce
gct gect cagce
cct t ggaaat
agcagct gaa
tagt t ggat t
aaaaaaaaaa
cct cacgagg
gct ggggect
cttctagcag
t gaagcgat g
taggtctt gt
agt ct cat gg
ctgccagcetg
ct gggt t cct
gcgaccacag
tgcctgectg
agagcacct ¢
ccgectttge
cttctggttt
ctccectggg
gcccagaact
gt t gaaggga
tgccecccte
t cct gaagt t
ggat ct cccc
cagt gct ggc
ccccagggct
t gggt gggct
caatagttcc
t gt gct at gg
tt ggggt gca
gagggaggga

ggggcggt ca
gacccggccce

cttaacctgc
gagcaaat t't
catt caaaaa
ttcccectcee
caagggact g
gcagcaacaa
cttgtgtgag
gggct gggea
ggagagt aga
t ct gagcggce
accct ct gca
caggagggt g
gcgct ggect
gctccacaga
ccactttgca
tt gggagacg
t ct gggaggc
cgcegetgtg
t cacaat gtc
caggaggt ac
agt gggaccc
tctcatgatc
t gct cagcet g
agaaggcct g
agt ggt ggca
cccacttgca
t ccacat gca
ggttcttitc
cat atacata
tgtctgttta
aaaaaggacg
tgtctctcac
cccaagtttt
ct aaggaggc
at gt cccctt

ggctggtctg
cagt cccaaa

gggggat ct g
ctccaagctc
cagggatt gg
aggaaggat g
agcccgct ga
aaaacattgc
gggt acagt t
gct ggcagcet
ct ccaccaag
t ct gagaagg
attactgcca
cttgtgccect
cttgtggggc
agat aaattg
gggcact cct
agat aggat a
atttaaattg
9999aggagyg
gcact t aaac
gcagccacgg

Ser Ala Ser

770

at aat t gt gg
ccgecctetg
ttttgtcact
catctttcca
cat ggccaca
at gt agaaga
ggggt gccaa
aggat tt gaa
t gt gacgggg
gaggggagag
catcccectc
cgcecet gt cet
gggcagcect g
gcacttcgtg
cttcctccct
aaccctgttt
gacct gggac
tccacccgtt
aggt cccgag
ctgttgtctg
ccgaattccc
ctact ccata
cagcctctca
tgattcggtt
t gaccctagg
gccecttcct
ccaggat gga
ccctagettyg
t agt at cagc
ccccagtcce
gatgttgccc
fgcttggatt
catgtatctt
ccccacactg
gaaaggct tt
cgttcagcetg
ccctacttcc
gcttgcggceg
ggaggctt ac
cagct cccag
gccct ct gga
gat gaattgc
act tgacaag
ccttgcacaa
t gcct aaaga
aaaggcaacc
tcgt gt gcag
agcct ccctg
agaaggaaat
acagtttcgg
gct cttcage
aggct ctt gg
aaaaggcacg
cccct cecct
tact gtatgc
actt cagt gg
gaggaat gt g
tgcet cgt aa

agt t agaggc

Bl CLO210WCSEQ t xt

gcc tce ctg gee aag
Leu Ala Lys

agaggagaga
cccccagcetg
cggctttggce
aat t gat ggg
tccaacattt
gggagaagga
ccacct ctgg
acttggtgtyg
gt t gggat gg
gaagcacaag
cttgcegetg
tggt ggcegg
t gggagaagg
gat gacct cc
ccctgecaggg
tattgagttc
tttagggcta
t ccaagcct g
cccectgtece
ccgt gagagce
agcct cacca
ct gagggt ga
ctctcagttce
ccectgtctcce
tgtttctgee
gt gct gagece
agggcaaggc
t agct gccaa
cct ccacacc
agct ggaagce
tgcect cece
caccagagt g
gaaatgcttg
ggact cgt gt
cct cagcacc
t gacgaaggc
cct t ggggct
cgaggat ggt
aactcctgca
aagct ccgt g
ggggcagege
ctgtcctgga
t caggagaca
act ccatctg
aact cagcag
ct gagggact
ctagagcttt
ccgttcgetg
gt ggggt aga
ctgcatttct
accat gggcc
ggccagcct a
ctggcttgtg
cacttctccce
cggctccttce
t gagact gt a
t aagat agt t
cccttttcat

cct tggggt t

cag ggt ttg
Gn dy Leu

775

at gagagagt
ctcctcgeag
t cgggacttc
t gggct agt a
cct caggcaa
gaggct ct ga
ccctgttgtyg
tt cgt ggagc
ggcgggaggc
aagt gggagt
ggagagccaa
ggat gggggc
gacagcgggt
t t agaaaaga
t agggggcct
t gaaggtt gg
accagttctc
ggccact gge
ttcccacgge
ccaat cactg
ccccttctca
aat t aaggga
cact catcca
tcctceegte
ttgttgacat
cacagcagca
acccagggca
cct cccagac
cgacaaaggg
cat gct gt ct
at ctgcaccc
act at gat ag
t aaagaggt t
ggcctgtgtg
t gggacccaa
ctgaagcaca
ccctgtgtca
t ct ct ct ggt
t cacaagaaa
agcct cagec
agcct cccac
t ctgct ct ag
ctgttcccaa
ct gccat gag
cct caggecec
t ggcagt aga
acct gaaagg
agt cccagca
tttgotggtg
t cacgcacct
ttcttatacg
agat cat ggt
atcttaaatg
acct gcagag
aagct gct ga
tcctgtttge
aacat gggca
gatttcaacc
tctcttttcc

Page 43

tga

gt ggaaaaaa
ftcggt t aat
aaaat cagt g
at aaaat at t
ttccttttga
aagctgcttc
ggggt gt cac
cacaggcaga
cacgggggag
gggagaggaa
ggcct atgece
ctgct gt gag
aaaaagagaa
ctgaccttga
gagt t gaggg
aact gctgcc
tttgtaagga
at ct ct ggag
cact gcagt ¢
cctatacccce
gt aat gaccc
aggcaaagt ¢
act gggaccc
acagat gt ga
ggagagagcc
ggct ggat gt
ggcccacagt
agcccagcecce
gaacacaccc
gttctgetgg
tgttgagttg
t gaaaagaaa
t ct aacccac
gt gccaccct
cagagaccag
ggat t aggac
gggcacagac
cat agcccga
aaggaagcca
acccct caga
caagggccct
aggcccaagce
agcctt gacce
aaaagggaag
aattctgcca
aat ccagggc
aagt ct ct gg
attctcctaa
gtt agagat a
cggttcctct
gaaggctctg

t t agggt gat
aggacaat cc

ccagt gt cct
ctcactttat
tattgettgt
aagggagat ¢
acatttgcta
act gacaggc

2653

2713
2773
2833
2893
2953
3013
3073
31383
3193
3253
3313
3373
3433
3493
3553
3613
3673
37383
3793
3853
3913
3973
4033
4093
4153
4213
4273
4333
4393
4453
4513
4573
4633
4693
4753
4813
4873
4933
4993
5053
5113
5173
5233
5293
5353
5413
5473
5533
5593
5653
5713
5773
5833
5893
5953
6013
6073
6133
6193



tttcccagge
acatct ggtt
ccctaagacc
t ggct ccaga
ctitgttcte
cccatctaca
t accct gggce
t gt t gagcag
at 9gggggag
fgtattgtagt
at aaagtt at

4
5724
DNA

homo

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

<220>
<221>
<222>

CDS
(323)

<400> 4

ggacggccga
gcggaggccyg
tgcgecgeec
cgccacccac
cgccaccaca
at caggt gaa

atg gaa
Met GQu

gat
Asp

tac
Tyr

999
Ay

ctg
Leu

gaa
du
45

tct
Ser

ccg
Pro

gaa

cac
H s

age
Ser

gat
Asp

c aca
Thr

ccg
Pro
125

agct ggct ag
gctttggect
ttggcat cct
cacacagcct
caagt aaagc
gacct gcagc
act ggcct ag
gactatttct
ggacat gaaa
gttttaacaa
fact ctgat t

sapi ens

... (1561)

gcggcaggge
cgctgeccge
gccggcect ca
cagct ccggce
gccaccttct
ctttgaacca

cac
H s

acc
Thr
30

tct
Ser

ccce
Pr o

acc
Thr

caa
95

aaa
Lys

999 acg
Gy Thr

cac
Hi s

ctg
Leu

ttcattccct
gct gecect ct
tccct ct aag

gtgcttttgg
cacgaggt cg
tt cat aaaac
agcct cacct
ggcacttgca
tcatcttagc
atgatttaca
aaa

gct cgegege
cccct ccect
ggaacgcgcec
accaacagca
cctcctececge

gg atg gct
Met Al a
1

tac
Tyr

¢ aag
Lys

c cct
Pr o
130

a Lys

Bl CLO210WCSEQ t xt

ccccagecag
tt caggggt ¢
ccgttggcac
agct gagat ¢
99gcgagggc
ftctgatttc
cct aat agac
agt cccat ga
ttagctttct
ctgactgttg

gcccact agt
ggggaggct c
ctcttcgeeg
gcgecgcet ge
tgtcctctee

gt gcaggegt
ct aagcccac
ctctgtgeca
actcgcttca
agaggt gatc
tcttcagett
ttagccccat
tttcttcggt
gt ct gt gaat
ct gt aaaagt

ggccggagga
gcgt tceege
gcgegegecce
caccgcccac
cgt cct cgece

aggaat at gg
aat cat gcct

cct ct cacac
ccctcct cat
acct gcgt gt
t gaaaagggt
gagtttgcca
aat t ct gagg
gt ct at at ag
gaatttggaa

gaaggct ccc
tgct cgegece
t cgcagt cac
cttctgecge
t ct gt cgact

gag ccc cgc cag gag ttc gaa gtg

@u Pro Arg dn G u Phe G
5

ttg
Leu
20

999 999
Gy Gy

caa gag
An du
35

act
Thr

ccce
Pro

act
Thr

aag agc

Ser

ccce
Pro

agce
Ser

ctg
Leu
85

agt
Ser
100

aaa
Lys

gct
Al a

gac
Asp

agg aaa
Arg Lys

gac
Asp

acg
Thr

gac
Asp
40

tct
Ser

gac
Asp

gga
Ay
55

cca
Pro
70

aca
Thr

gaa
du

age
Ser

aaa
Lys

aaa
Lys

acg
Thr
120

gat
G

aag
Lys

cag
A@n

u Val
10

cag
An

gct
a Ala
90

act
Thr

C aac
Asn

6253
6313
6373
6433
6493
6553
6613
6673
6733
6793
6816

60

120
180
240
300
352

400

448

496

544

592

640

688

736



agce
Ser
155

cce
Pro

cca
Pro

cca
Pro

Q
&

gag
Qu
235

aag
Lys

aat
Asn

cca
Pro

ctt
Leu
315

ctg
Leu

ctc
Leu

acc
Thr
140

tct

Ser G

ggc

acc
Thr

ccce
Pr o

ccce
Pr o
220

aac
Asn

aag
Lys

-
o O

Q
&

¢ cat
e Hs

300

gac
Asp

Cc acc
e Thr

acc
Thr

Q
&

agce
Ser
380

agg
Arg

gat

tcc
Ser

cca
Pro

aag
Lys
205

atg
Vet

ctg
Leu

ctg
Leu

aaa
Lys

gac
Asp
285

cat
Hi s

cac
Hi s

ttc

o)
=0

tac
Tyr
365

aat
Asn

cca
Pro

cce
Pro
190

tcg
Ser

cca
Pro

aag
Lys

cac
H s
270

ctg
Leu

aaa
Lys

aag

e Lys

cge

e Arg

350

aag
Lys

gtc
Val

cca

e Pro

ccyg
Pro

gac

cac
H s

ctt
Leu
255

gtc
Va

age
Ser

cca
Pr o

c cct

Pr o
335

gag
du

tcg
Ser

tcec
Ser

cca
Pro
160

act
Thr

ele]
Arg

tct
Ser

ctg
Leu

cag
An
240

age
Ser

ccg
Pro

aag
Lys

aga
Arg
320

g9c

aac
Asn

cca
Pro

tcc
Ser

aaa
Lys
145

aaa
Lys

cce
Pro

tcc
Ser

aag
Lys
225

ccg
Pro

aac
Asn

gga

Q
&

got
Ay
305

gtc
Val

acc

Thr d

385

acc
Thr

tca

Ser G

ggc

ccce
Pr o

gce
Al a
210

aat
Asn

C aaa

Lys

gtg
Va
370

ggc

Bl OL0210WCBEQ t xt
ccg ccc get
Pro Pro Ala Pro Lys

999
y

age
Ser

aag
Lys
195

aag
Lys

g9c¢
y
275

tcc
Ser

tcg
Ser

aat
Asn

gce
Al a
355

tct

Ser d

gat
As

cgc
Arg
180

aag
Lys

agce
Ser

aag
Lys

999
a

tcec
Ser
260

agt
Ser

aag
Lys

Q
&

aag
Lys

aaa
Lys
340

aag
Lys

agc atc

Ser

cgce

p Arg

165

tcec
Ser

gtg
Va

cgc
Arg

tcec
Ser

aag
Lys
245

aag
Lys

att
I'le
325

cca
150

agce

Ser d

cgc
Arg

ctg
Leu

aag
ggc
y

acc
Thr

agtg

Val

cag

215

aag atc

Lys
230

gtg
Val

gta
Val
310

ag99
Gy

aag att

Lys

aca
Thr

gac
Asp

acg
Thr

atg

tca
Ser
295

aaa
Lys

tcc
Ser

cac

Hs d

tct
Ser
375

gta
Val

aca
Thr

tac
Tyr

ccg
Pro

gtc
Val
200

aca
Thr

tca
Ser

gtc
Val
280

tta
Leu

tct
Ser

ctg
Leu

acc
Thr

999
y
360

cca
Pro

gac
Asp

cca
Pr o

age
Ser

tcec
Ser
185

cgt
Arg

aag
Lys
265

tac
Tyr

cac
H s
345

gcga
Al a

efe]
Arg

tcg
Ser

t
e Asn

ccce
Pro

age
Ser
170

ctt
Leu

act
Thr

ccce
Pro

act
Thr

aat
250
gat
Asp

aaa
Lys

aac
Asn

aag
Lys

aat
Asn
330

aag
Lys

cat
Hi s

ccce
Pro

784

832

880

928

976

1024

1072

1120

1168

1216

1264

1312

1360

1408

1456

1504



cag ctc gcc acg cta gcet
A n Leu Ala Thr

395

gat
Ay Leu

at gagagagt
ctcctcgeag
t cgggacttc
t gggct agt a
cct caggcaa
gaggct ct ga
ccctgttgtyg
tt cgt ggagc
ggcgggagyc
aagt gggagt
ggagagccaa
agat ggaggc
gacagcgggt
tt agaaaaga
t agggggcct
t gaaggtt gg
accagttctc
ggccact ggc
ttcccacgge
ccaat cactg
ccccttctca
aat t aaggga
cact catcca
tcctecegte
ttgttgacat
cacagcagca
acccagggca
cct cccagac
cgacaaaggg
cat gct gt ct
at ctgcaccc
act at gat ag
t aaagaggt t
ggcctgtat g
t gggacccaa
ct gaagcaca
ccctgtgtca
tct ct ct ggt
t cacaagaaa
agcct cagec
agcct cccac
t ct gct ct ag
ctgttcccaa
ct gccat gag
cct caggcecce
t ggcagt aga
acct gaaagg
agt cccagca
tttggtggtg
t cacgcacct
ttcttatacg
agat cat ggt
atcttaaatg
acct gcagag

400

gt ggaaaaaa
ftcggtt aat
aaaat cagt g
at aaaat at t
ttccttttga
aagctgcttc
ggggt gt cac
cacaggcaga
cacgggggag
gggagaggaa
ggcctatgee
ctgct gt ggg
aaaaagagaa
ctgaccttga
gagt t gaggg
aact gct gcc
tttgtaagga
at ct ct ggag
cact gcagt c
cctatacccce
gt aat gaccc
aggcaaagt ¢
act gggaccc
acagat gt ga
ggagagagcc
ggct ggat gt
ggcccacagt
agcccagcecce
gaacacaccc

gttctgctgg
tgttgagttg
t gaaaagaaa
t ct aacccac
gt gccaccct
cagagaccag
ggat t aggac
gggcacagac
cat agcccga
aaggaagcca
acccct caga
caagggccct
aggcccaagc
agcctt gacc
aaaagggaag
aattctgcca
aat ccagggc
aagt ct ct gg
attctcctaa
gttagagat a
cggt tcct ct
gaaggctctg

t t agggt gat
aggacaat cc

ccagt gt cct

aaagaat aat
tggttaat ca
at gggagt aa
t aaaaaaaaa
ttettttttc

tgggggat t t
agaggcagt g
cgat gt caac
gccgaggeag
gccacgt get
acct gcagcg
t cagt gt gcc
ggcaagct gg
t gt cttgaga
gcttccct ct
atgattttgg
cttgtgectce
t gt gt ggggg
accccgtctg
t cat cacacg
tggttggttg
caggcacaag
t caccacgaa
gccagggcac
ctttccecctg
cttggttgtc
cccgetgtce
gct gct cage
cct t ggaaat
agcagct gaa
tagtt ggat t
aaaaaaaaaa
cct cacgagg
gct ggggect
cttctagcag
t gaagcgat g
taggt ctt gt
agt ct cat gg
ct gccagetg
ct gggt tcct
gcgaccacag
tgcet gectg
agagcacctc
ccgectttge
cttctggttt
ct cccctggg
gcccagaact
gt t gaaggga
tgcceccctce
t cct gaagt t
ggat ctcccce
cagt gct ggc
ccccagggct

tgggt gggct

gac gag gtg tct
Leu Ala Asp Gu Va

Bl CLO210WCSEQ t xt

Ser Al a
405

gacccggcecc
cttaacctgc
gagcaaat t t
catt caaaaa
ttccecectec
caagggact g
gcagcaacaa
cttgtgtgag
gggct gggea
ggagagt aga
t ct gagcggce
accctctgca
caggagggt g
gcgct ggccet
gct ccacaga
ccactttgca
ttgggagacg
t ct gggaggc
cgeegetgtg
t cacaatgtc
caggaggt ac
agt gggaccc
tctcatgatc
t gct cagcet g
agaaggcct g
agt ggt ggca
cccacttgca
t ccacatgca
ggttcttttc
cat atacata
tgtctgttta
aaaaaggacg
t gt ctctcac
cccaagtttt
ct aaggaggc
atgtcccctt

ggctggtctg
cagtcccaaa

gggggat ct g
ct ccaagct ¢
cagggattgg
aggaaggat g
agcccgct ga
aaaacattgc
gggt acagt t
gct ggcagcet
ct ccaccaag
t ct gagaagg
attactgcca
cttgtgccect
ctt gt ggggc
agataaattg
gggcact cct
agat aggat a

Ser

ttg tga tcaggcccet ggggceggtca at aattgtgg agaggagaga

ccgeectcetg
ttttgtcact
catctttcca
cat ggccaca
at gt agaaga
ggggt gccaa
aggatttgaa
t gt gacggag
gaggggagag
catcccectc
cgccet gt cet
gggcagcect g
gcacttcgtg
cttcctccet
aaccctgttt
gacct gggac
t ccacccgtt
aggt cccgag
ctgttgtctg
ccgaattccc
ctactccata
cagcct ct ca
t gat t cggt t
t gaccct agg
gccect tcct
ccaggat gga
ccctagettg
t agt at cagc
ccccagtcce
gatgttgccc
tgcttggatt
catgtatctt
ccccacactg
gaaaggct tt
cgttcagcetg
ccctacttcc
gct t gcggeg
ggaggctt ac
cagct cccag
gccctctgga
gat gaattgc
act t gacaag
ccttgcacaa
t gcct aaaga
aaaggcaacc
t cgt gt gcag
agcctccctg
agaaggaaat
acagtttcgg
gct cttcage
aggct ctt gg
aaaaggcacg
cccctceect
t act gt at gc

Page 46

gcc tcc ctg geec aag cag
Leu Ala Lys G n

410

cccecagcet g

cggctttggce
aat t gat ggg
tccaacattt
gggagaagga
ccacct ctgg
acttggtgtg
gt t gggat gg
gaagcacaag
cttgcegetg
tggtggcegg
t gggagaagg
gat gacct cc
ccctgecaggg
tattgagttc
tttagggcta
t ccaagcct g
cccectgtcece
ccgt gagagce
agcct cacca
ctgagggt ga
ctctcagttc
ccectgtctcce
tgtttctgec
gt gct gagece
agggcaaggc
t agct gccaa
cctccacacc
agct ggaagce
tgcect cece
caccagagt g
gaaatgcttg
ggact cgt gt
cct cagcacc
t gacgaaggc
cct t ggggct
cgaggat ggt
aactcctgca
aagct ccgt g
ggggcagegc
ctgtcctgga
t caggagaca
act ccatctg
aact cagcag
ct gagggact
ctagagcttt
ccgttcgetg
gt ggggt aga
ctgcatttct
accat gggcc
ggccagcct a
ctggcttgtg
cacttctccc
cggctccttce

1552

1601

1661
1721
1781
1841
1901
1961
2021
2081
2141
2201
2261
2321
2381
2441
2501
2561
2621
2681
2741
2801
2861
2921
2981
3041
3101
3161
3221
3281
3341
3401
3461
3521
3581
3641
3701
3761
3821
3881
3941
4001
4061
4121
4181
4241
4301
4361
4421
4481
4541
4601
4661
4721
4781
4841



aagct gct ga
tcetgtttge
aacat gggca
gat tt caacc
tctcttttcce
gt gcaggegt
ct aagcccac
ctctgtgeca
actcgcttca
agaggt gat ¢
tcttcaget t
ttagccccat
tttcttcggt
gt ct gt gaat
ct gt aaaagt

5
5631
DNA
homo

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

<220>
<221>
<222>

CDS
(323)

<400> 5

ggacggccga
gcggaggccg
t gcgecgecc
cgccacccac
cgccaccaca
at caggt gaa

atg
Met

gat
Asp

tac
Tyr

agg
Gy

gaa
du
45

tct
Ser

cac
H s

age
Ser

gat
Asp

ctcactttat
tattgcttagt
aagggagat c
acatttgcta
act gacaggc
aggaat at gg
aat cat gcct
cct ct cacac
ccct cct cat
acct gcgt gt
t gaaaagggt
gagtttgcca
aatt ct gagg
gt ct at at ag
gaatttggaa

sapi ens

... (1468)

gcggcaggge
cgctgeccge
gccggcect ca
cagct ccggce
gccaccttct
ctttgaacca

cac
H s

acc
Thr
30

58

tct
Ser

ccce
Pr o

acc
Thr

caa
An
95

aaa
Lys

999

cac
Hi s

ctg
Leu

aaa
Lys

caatagttcc
t gt gct at gg
tt ggggt gca
gagggaggga
tttcccagge
acatct ggt't
ccct aagacc
t ggct ccaga
ctitgttctc
cccat ctaca
taccct gggc
t gt t gagcag
gt ggggggag
tgtattgtagt
at aaagtt at

gct cgegege
cccct ccect
ggaacgcgcec
accaacagca
cctcctececge

gg atg gct
Met Al a
1

tac
Tyr

acg
Thr

¢ aag
Lys

a Lys

Bl CLO210WCSEQ t xt

atttaaattg
9999aggggg
gcact t aaac
gcagccacgg
agctggcet ag
gct ttggcecet
ttggcat cct
cacacagcct
caagt aaagc
gacct gcagc
act ggcct ag
gactatttct
ggacat gaaa
gttttaacaa
fact ct gat t

gcccact agt

ggggaggct c
ctcttcgeeg
gcgecegcet ge
tgtcctctce

actt cagt gg
gaggaat gt g
tgcctcgt aa
agt t agaggc
ttcattccct
gct gecect ct
t ccctct aag
gtgcttttgg
cacgaggt cg
t t cat aaaac
agcct cacct
ggcacttgca
tcat cttagc
atgatttaca
aaa

ggccggagga
gcgt tceege
gcgegegecce
caccgcccac
cgt cct cgece

t gagact gt a
t aagat agt t
cccttttcat

cct tggggt t
ccccagcecag

tt caggggt ¢
ccgttggcac
agct gagat ¢
999cgagggc
fictgatttc
cct aat agac
agt cccat ga
ttagetttct
ctgactgttg

gaaggct ccc
tgctcgegece
t cgcagt cac
cttctgecge
t ct gt cgact

gag ccc cgc cag gag ttc gaa gtg

@u Pro Arg Gn GQu Phe Gu Va
5

ttg
Leu
20

999 999
Gy Gy

caa
An
35

gag
du G

act
Thr

ccce
Pro

act
Thr

aag agc

Ser

ccce
Pro

agce
Ser

ctg
Leu
85

c agt
Ser
100

aaa
Lys

gct
Al a

gat

— NOQ
_LQ(Q
o< Q

Asp G

aaa
Lys

gac
Asp

agg
Arg

gac
Asp

acg
Thr

gac
Asp
40

tct
Ser

gac
Asp

gga
Ay
55

cca
Pro
70

aca
Thr

gaa
du

age
Ser

aaa
Lys

aaa
Lys

gat
y

acg
Thr
120

Page 47

10
cag
An

g9c¢
G

gct
a Ala
90

act
Thr

4901
4961
5021
5081
5141
5201
5261
5321
5381
5441
5501
5561
5621
5681
5724

60

120
180
240
300
352

400

448

496

544

592

640

688



agce
Ser
155

cce
Pro

cca
Pro

cca
Pro

gag
Qu
235

aaa
Lys

aac
Asn

aag
Lys

aat
Asn

aag
Lys
315

gag
Qu

cat
H s

cce
Pro

aca
Thr

C acc

Thr
140

tct

Ser

acc
Thr

ccce
Pr o

ccce
Pr o
220

aac
Asn

cca
Pr o

ccg
Pro
125

€cag
Arg

agg att

Arg

gat

tcc
Ser

cca
Pro

aag
Lys
205

atg
Vet

ctg
Leu

cat
Hi s

gac
Asp
285

acc
Thr

acc
Thr

age
Ser

ctc
Leu
365

cca
Pro

cce
Pro
190

tcg
Ser

cca
Pro

aag
Lys

tac
Tyr

aat
Asn
350

gce
Al a

ccg
Pr o

cac
H s

ctg
Leu
255

aaa
Lys

aag

e Lys

cgce

e Arg

aag
Lys
335

gtc
Va

acg
Thr

cca
Pro
160

act
Thr

ele]
Arg

tct
Ser

ctg
Leu

cag
An
240

age
Ser

cca
Pro

gac
Asp

¢ cct
Pro Ay G

gag
du
320

tcg
Ser

tcc
Ser

cta
Leu

a aaa

Lys
145

aaa
Lys

cce
Pro

tcec
Ser

aag
Lys
225

ccg
Pro

aag
Lys

aga
Arg

9gc
305

aac
Asn

cca
Pro

tcc
Ser

cct
Pr o
130

acc
Thr

tca

Ser

ggc
Gy

ccce
Pr o

gce
Al a
210

aat
Asn

gtc
Va
290

gga

Bl CLO210WCSEQ t xt

cca

Pro G

ccg
Pro

999
y

age
Ser

aag
Lys
195

aag
Lys

9gc
y

CcCC

cag
An

gct
I

Pro Al a

gat
Asp

cgc
Arg
180

aag
Lys

agce
Ser

c aag

Lys
999
a

tcc
Ser
260

cag
A@n

tcg
Ser

aat
Asn

Al a

tct

Ser G

340

agce
Ser

gtg
Val

cgc
Arg
165

tce
Ser

Q
&

cgc
Arg

tce
Ser

aag
Lys
245

aag
Lys

Q
&

aag

9gc

Lys Gy

cca
Pro
150

age
Ser

cgc
Arg

gca
Al a

ctg
Leu

135

aag
Lys

aag atc

Lys
230

gtg
Val

aag att

Lys

aaa
Lys

c aag

Lys
325

999

-
o O

tct
Ser

aag att

Lys
310

aca
Thr

gac
Asp

gac
Asp

gce
Al a

Page 48

tcec
Ser
375

aca
Thr

tac
Tyr

ccg
Pro

gtc
Val
200

aca
Thr

tca
Ser

aaa
Lys
280

tcec
Ser

cac

Hs d

tct
Ser

gta
Val
360

ctg
Leu

cca
Pr o

agce
Ser

tce
Ser
185

cgt
Arg

tta
Leu
265

tct
Ser

ctg
Leu

acc
Thr

aac
Asn

ccce
Pro

age
Ser
170

ctt
Leu

act
Thr

ccce
Pro

act
Thr

gac
Asp

cac
Hi s

gcga
Al a
330

ele]
Arg

tcg
Ser

aag
Lys

736

784

832

880

928

976

1024

1072

1120

1168

1216

1264

1312

1360

1408

1456



cag ggt ttg tga tcaggcccct

@n dy
380

Leu

at gagagagt
ct cct cgeag
t cgggacttc
t gggct agt a
cct caggcaa
gaggct ct ga
ccctgttgtyg
tt cgt ggagc
99cgggaggc
aagt gggagt
ggagagccaa
ggat gggggc
gacagcgggt
tt agaaaaga
t agggggcct
t gaaggtt gg
accagttctc
ggccact ggc
ttcccacggce
ccaat cactg
ccccttctca
aat t aaggga
cact catcca
tcctecegte
ttgttgacat
cacagcagca
acccagggca
cct cccagac
cgacaaaggg
cat gct gt ct
at ctgcaccc
act at gat ag
t aaagaggt t
ggcctgtat g
t gggacccaa
ct gaagcaca
ccctgtgtca
tct ct ct ggt
t cacaagaaa
agcct cagece
agcct cccac
t ct gct ct ag
ctgttcccaa
ct gccat gag
cct caggcecce
t ggcagt aga
acct gaaagg
agt cccagca
tttggtggtg
t cacgcacct
ttcttatacg
agat cat ggt
atcttaaatg
acct gcagag
aagctgctga
tcetgtttge
aacat gggca
gat tt caacc

gt ggaaaaaa
ftcggtt aat
aaaat cagt g
at aaaat at t
ttccttttga
aagctgcttc
ggggt gt cac
cacaggcaga
cacgggggag
gggagaggaa
ggcctat gce
ctgct gt ggg
aaaaagagaa
ctgaccttga
gagt t gaggg
aact gct gcc
tttgtaagga
at ct ct ggag
cact gcagt c
cctatacccce
gt aat gaccc
aggcaaagt ¢
act gggaccc
acagat gt ga
ggagagagcc
ggct ggat gt
ggcccacagt
agcccagcecce
gaacacaccc
gttctgctgg
fgttgagttg
t gaaaagaaa
t ct aacccac
gt gccaccct
cagagaccag
ggat t aggac
gggcacagac
cat agcccga
aaggaagcca
acccct caga
caagggccct
aggcccaagc
agcctt gacc
aaaagggaag
aattctgcca
aat ccagggc
aagt ct ct gg
attctcctaa
gttagagat a
cggt tcct ct
gaaggctctg

t t agggt gat
aggacaat cc

ccagt gt cct
ctcactttat
tattgcttagt
aagggagat ¢
acatttgcta

aaagaat aat
tggttaat ca
at gggagt aa
t aaaaaaaaa
ttettttttc

tgggggat t t
agaggcagt g
cgat gt caac
gccgaggceag
gccacgt get
acct gcagcg
t cagt gt gcc
ggcaagct gg
t gt cttgaga
gcttccct ct
atgattttgg
cttgtgectce
t gt gt ggggg
accccgtctg
t cat cacacg
tgottggttg
caggcacaag
t caccacgaa
gccagggcac
ctttccecctg
cttggttgtc
cccgctgtce
gct gct cage
cct t ggaaat
agcagct gaa
tagt t ggat t
aaaaaaaaaa
cct cacgagg
gct ggggect
cttctagcag
t gaagcgat g
taggt ctt gt
agt ct cat gg
ct gccagetg
ct gggt t cct
gcgaccacag
tgcet gectg
agagcacctc
ccgectttge
ctictggttt
ct cccctggg
gcccagaact
gt t gaaggga
tgcceccctce
t cct gaagt t
ggat ctcccce
cagt gct ggc
ccccagggct
t gggt gggct
caatagttcc
t gt gct at gg
ttggggt gca
gagggaggga

Bl CLO210WCSEQ t xt

gacccggcecc
cttaacctgc
gagcaaat t t
catt caaaaa
ttccecectec
caagggact g
gcagcaacaa
cttgtgtgag
gggct gggea
ggagagt aga
t ct gagcggce
accctctgca
caggagggt g
gcgct ggccet
gct ccacaga
ccactttgca
ttgggagacg
t ct gggaggc
cgeegetgtg
t cacaatgtc
caggaggt ac
agt gggaccc
tctcatgatc
t gct cagcet g
agaaggcct g
agt ggt ggca
cccacttgca
t ccacatgca
ggttcttttc
cat atacat a
tgtctgttta
aaaaaggacg
tgtctctcac
cccaagtttt
ct aaggaggc
atgtcccctt

ggctggtctg
cagtcccaaa

gggggat ctg
ct ccaagctc
cagggattgg
aggaaggat g
agcccgctga
aaaacattgc
gggt acagt t
gct ggcagcet
ct ccaccaag
t ct gagaagg
attactgcca
cttgtgccect
cttgtggggce
agataaattg
gggcact cct
agat aggat a
atttaaattg
9999agggag
gcactt aaac
gcagccacgg

Page

ccgeectcetg
ttttgtcact
catctttcca
cat ggccaca
at gt agaaga
ggggt gccaa
aggat tt gaa
t gt gacgggg
gaggggagag
catcccectc
cgccet gt cet
gggcagcect g
gcacttcgtg
cttcctccct
aaccctgttt
gacct gggac
t ccacccgtt
aggt cccgag
ctgttgtctg
ccgaattccc
ctactccata
cagcct ct ca
t gat t cggt t
t gaccctagg
gccect tcct
ccaggat gga
ccctagettyg
t agt at cagc
ccccagtcce
gatgttgccc
fgcttggatt
catgtatctt
ccccacactg
gaaaggct tt
cgttcagcetg
ccctacttcce
gct t gcggeg
ggaggctt ac
cagct cccag
gccctct gga
gat gaattgc
act t gacaag
ccttgcacaa
t gcct aaaga
aaaggcaacc
t cgt gt gcag
agcctccctg
agaaggaaat
acagtttcgg
gct cttcage
aggct ctt gg
aaaaggcacg
cccctcecct
t act gt at gc
actt cagt gg
gaggaat gt g
tgcctcgt aa

agt t agaggc

49

ggggcggt ca at aatt gt gg agaggagaga

cccecagcet g

cggctttggce
aat t gat ggg
tccaacattt
gggagaagga
ccacct ctgg
acttggtgtyg
gt t gggat gg
gaagcacaag
cttgcegetg
tggt ggcegg
t gggagaagg
gat gacct cc
ccctgecaggg
tattgagttc
tttagggcta
t ccaagcct g
cccectgtece
ccgt gagagce
agcct cacca
ctgagggt ga
ctctcagttce
ccectgtctcce
tgtttctgee
gt gct gagece
agggcaaggc
t agct gccaa
cct ccacacc
agct ggaagce
tgcect cece
caccagagt g
gaaatgcttg
ggact cgt gt
cct cagcacc
t gacgaaggc
cct t ggggct
cgaggat ggt
aactcctgca
aagct ccgt g
ggggcagege
ctgtcctgga
t caggagaca
act ccatctg
aact cagcag
ct gagggact
ctagagcttt
ccgttcgetg
gt ggggt aga
ctgcatttct
accat gggcc
ggccagcct a
ctggcttgtg
cacttctccce
cggctccttce
t gagact gt a
t aagat agt t
cccttttcat

cct tggggt t

1508

1568
1628
1688
1748
1808
1868
1928
1988
2048
2108
2168
2228
2288
2348
2408
2468
2528
2588
2648
2708
2768
2828
2888
2948
3008
3068
3128
3188
3248
3308
3368
3428
3488
3548
3608
3668
3728
3788
3848
3908
3968
4028
4088
4148
4208
4268
4328
4388
4448
4508
4568
4628
4688
4748
4808
4868
4928
4988



tctcttttcce
gt gcaggcgt
ct aagcccac
ctctgtgeca
actcgcttca
agaggt gat ¢
tcttcaget t
ttagccccat
tttcttcggt
gt ct gt gaat
ct gt aaaagt

6
5718
DNA
homo

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

<220>
<221>
<222>

CDS
(323)

<400> 6

ggacggccga
gcggaggccg
t gcgecgecc
cgccacccac
cgccaccaca
at caggt gaa

atg gaa
Met GQu

gat
Asp

tac
Tyr

999
Ay

ggc
Gy

ctg
Leu

aaa
Lys

gaa
du
45

tct
Ser

ccg
Pro

ggc
Ay
60

aca
Thr

gtg
Val
75

gcg
Al a

acc
Thr

act gacaggc
aggaat at gg
aat cat gcct
cct ct cacac
ccct cct cat
acct gcgt gt
t gaaaagggt
gagtttgcca
aatt ct gagg
gt ct at at ag
gaatttggaa

sapi ens

... (1555)

gcggcaggge
cgctgeccge
gccggcect ca
cagct ccggce
gccaccttct
ctttgaacca

cac
H s

acc
Thr
30

tct
Ser

ccce
Pr o

acc
Thr

tta
Leu

cce
Pro

cac
H s

acg
95
gac

110

acc
Thr

cge

Arg Met

999 acg
Gy Thr

cac
Hi s

ctg
Leu

tct
Ser

gtg
Val
80

gag atc
Thr Ju

ccce
Pro

gt
Val

tttcccagge
acatct ggt't
ccctaagacc
t ggct ccaga
ctitgttctc
cccat ctaca
taccct gggc
t gt t gagcag
ot goggagag
tfgtattgtat
at aaagtt at

gct cgegege
cccct ccect
ggaacgcgcec
accaacagca
cctcctececge

gg atg gct
Met Al a
1

tac
Tyr

cca
e Pro

agce
Ser

ctg
Leu

aaa
Lys
130

c agt
Ser

a Lys

Bl CL0210WCSEQ t xt

agct ggct ag
gct ttggcecet
ttggcatcct
cacacagcct
caagt aaagc
gacct gcagc
act ggcct ag
gactatttct
ggacat gaaa
gttttaacaa
fact ct gat t

gcccact agt
ggggaggct c
ctcttcgeeg
gcgecgcet ge
tgtcctctee

ttcattccct
gct gecect ct
t ccctct aag

gtgcttttgg
cacgaggt cg
t t cat aaaac
agcct cacct
ggcacttgca
tcat cttagc
atgatttaca
aaa

ggccggagga
gcgt tceege
gcgegegecce
caccgcccac
cgt cct cgece

ccccagecag
tt caggggt ¢
ccgttggcac
agct gagat ¢
99gcgagggc
ftctgatttc
cct aat agac
agt cccat ga
ttagctttct
ctgactgttg

gaaggct ccc
tgct cgegece
t cgcagt cac
cttctgecge
t ct gt cgact

gag ccc cgc cag gag ttc gaa gtg

@u Pro Arg dn G u Phe G
5

ttg
Leu
20

999 999
Gy Gy

caa gag
An du
35

act
Thr

ccce
Pro

act
Thr

aag agc

Ser

ccce
a Pro
85

acc
Thr

aaa

Ser Lys

gac
Asp

agg aaa
Arg Lys

gac
Asp

acg
Thr

gac
Asp
40

tct
Ser

gac
Asp

gga
Ay
55

cca
Pro
70

aca
Thr

aag
Lys

act
Thr
135

999
G

Page 50

u Val
10

cag
An

gat

gcc

gat
Asp

5048
5108
5168
5228
5288
5348
5408
5468
5528
5588
5631

60

120
180
240
300
352

400

448

496

544

592

640

688

736



cca
Pro

cce
Pro

tcg
Ser
235

cca
Pro

aag
Lys

cat
H s

ttc
Phe
315

cac
H s

ttc

o)
=

tac
Tyr

aat
Asn

aaa
Lys
140

gga
a

cca

e Pro

cct
Pr o

acc
Thr
220

ccyg
Pro

cac
H s

ctg
Leu

aaa
Lys
300

aag
Lys

cgce

e Arg

aag
Lys

gtc
Va
380

aaa
Lys

cca
Pro

act
Thr
205

ele]
Arg

tct
Ser

ctg
Leu

age
Ser
285

cca
Pro

gac
Asp

c cct

Pro

tcg
Ser
365

tcc
Ser

a aaa

Lys

aaa
Lys
190

cce
Pro

tcc
Ser

aag
Lys

ccg
Pro
270

aag
Lys

aag
Lys

c cct

Pr o

acc
Thr
175

tca

Ser G

aat
Asn
255

gga

acc
Thr

999
G

cca

Pro G

160

ccg
Pro

999

age
Ser

aag
Lys

c aag

Lys
240

gtc
Val

c cag

An
320

g9a
€

C aaa

Lys

gct
Al a
145

9gc

cce
Pro

cgc
Arg

aag
Lys
225
agc
Ser

aag
Lys

999
a

tce
Ser
cag
305
tcg
Ser

aat
Asn

tct
Ser

t

cgc
Arg

tce
Ser
210

gtg
Va

cgc
Arg

tcec
Ser

aag
Lys

aag
Lys
290

gtg
Va

ga
Asp G

Bl CLO210WOSEQ t xt
aaa acg aag atc

gat
y

aag
Lys

cca

a Pro

age
Ser
195

cgc
Arg

ctg
Leu

aag
Lys

gtg
Val
275

t gt
Cys

aag att

Lys

aaa
Lys

c aag

Lys

agc atc

Ser
385

aag
Lys

aca
Thr
355

gac
Asp

gac
Asp

Lys

ggc
Gy

aag
Lys
180

ggc
Gy

acc
Thr

att
I'le
340

gac

acg
Thr

atg
Met

Thr

cag
An
165

aca
Thr

tac
Tyr

ccyg
Pro

tca
Ser

aaa
Lys

tce
Ser
325

gaa
Au

cac
H s

tct
Ser

gta
Va

Lys
150

gce
Al a

cca
Pro

age
Ser

tcc
Ser

cgt
Arg
230

gce
Al a

tcc
Ser

tta
Leu

tct
Ser
310

ctg
Leu

acc
Thr

Gy

cca
Pro

gac
Asp
390

Page 51

I'le

aac
Asn

cce
Pro

agce
Ser

ctt
Leu
215

act
Thr

cce
Pro

act
Thr

€cag
Arg
375

tcg
Ser

gcc aca
Ala Thr

gcc acc
Ala Thr

agc tct
Ser Ser
185

ccc ggce
Pro Gy
200

cca acc
Pro Thr

cca ccc
Pro Pro

gtg ccc
Val Pro

gag aac
A u Asn
265

aaa cca
Lys Pro
280

aac
Asn

-
o O

aag ctt
Lys Leu

aat
Asn

-
o O

aag ctg
Lys Leu
345

929
360

-
o O

cat ctc
H s Leu

ccc cag
Pro G n

ccg
Pro

agg
Arg
170

got
Gy

tcc
Ser

cca
Pro

aag
Lys

atg
Vet
250

ctg
Leu

cat
Hi s

gac
Asp

acc
Thr
330

acc
Thr

age
Ser

ctc
Leu

784

832

880

928

976

1024

1072

1120

1168

1216

1264

1312

1360

1408

1456

1504



gcc acg cta gcet
Ala Thr Leu Ala Asp G u Va

395

tga tcaggcccct

gt ggaaaaaa
ftcggt t aat
aaaat cagt g
at aaaat at t
ttccttttga
aagctgcttc
ggggt gt cac
cacaggcaga
cacgggggag
gggagaggaa
ggcct atgece
ctgct gt gag
aaaaagagaa
ctgaccttga
gagt t gaggg
aact gctgcc
tttgtaagga
at ct ct ggag
cact gcagt ¢
cctatacccce
gt aat gaccc
aggcaaagt ¢
act gggaccc
acagat gt ga
ggagagagcc
ggct ggot gt
ggcccacagt
agcccagcecce
gaacacaccc

gttctgetgg
tgttgagttg
t gaaaagaaa
t ct aacccac
gt gccaccct
cagagaccag
ggat t aggac
gggcacagac
cat agcccga
aaggaagcca
acccct caga
caagggccct
aggcccaagce
agcctt gacce
aaaagggaag
aattctgcca
aat ccagggc
aagt ct ct gg
attctcctaa
gtt agagat a
cggttcctct
gaaggctctg

tt agggt gat
aggacaat cc

ccagt gt cct

400

aaagaat aat
t ggttaatca
at gggagt aa
t aaaaaaaaa
ttettttttce

t gggggat t t
agaggcagt g
cgat gt caac
gccgaggeag
gccacgt get
acct gcagcg
t cagt gt gcc
ggcaagct gg
t gt cttgaga
gcttccctct
atgattttgg
cttgtgectc
t gt gt ggagg
acccegtctg
t cat cacacg
tggttggttg
caggcacaag
t caccacgaa
gccagggcac
ctttccccetg
cttggttgtc
ccecgetgtee
gct get cage
cct t ggaaat
agcagct gaa
t agt t ggat t
aaaaaaaaaa
cct cacgagg
gct ggggect
cttctagcag
t gaagcgat g
t aggt ct t gt
agt ct cat gg
ctgccagcetg
ctgggt t cct
gcgaccacag
tgcetgectg
agagcacctc
ccgectttge
cttctggttt
ctccect ggg
gcccagaact
gt t gaaggga
tgccecccte
t cct gaagtt
ggat ctcccc
cagt gct ggc
ccccagggct

t gggt gggct

gacccggccc
cttaacct gc
gagcaaat t't
cattcaaaaa
ttccccect ce
caagggact g
gcagcaacaa
cttgtgtgag
gggct gggea
ggagagt aga
t ct gagcggce
accct ctgca
caggagggt g
gcgct ggcet
gct ccacaga
ccactttgca
ttgggagacg
t ct gggaggc
cgcegetgtg
tcacaatgtc
caggaggt ac
agt gggaccc
tctcatgatc
tgct cagcetg
agaaggcctg
agt ggt ggca
cccacttgca
tccacatgca
ggttcttttc
cat at acata
tgtctgttta
aaaaaggacg
tgtctctcac
cccaagtttt
ct aaggaggc
at gt ccectt

ggctggtctg
cagtcccaaa

gggggat ct g
ct ccaagctc
cagggatt gg
aggaaggat g
agcccgct ga
aaaacattgc
gggt acagt t
gct ggcagcet
ct ccaccaag
t ct gagaagg
attactgcca
cttgtgcect
ct t gt ggggc
agataaattg
gggcact cct
agat aggat a

Ser Ala Ser

Bl CLO210WCSEQ t xt

405

ccgecctcetg
ttttgtcact
catctttcca
cat ggccaca
at gt agaaga
ggggt gccaa
aggattt gaa
t gt gacgggg
gaggggagag
cat cccectc
cgecet gt cet
gggcagcect g
gcacttcgtg
cttcctccct
aaccctgttt
gacct gggac
tccacccgtt
aggt cccgag
ctgttgtctg
ccgaattccc
ctactccata
cagcctctca
tgattcggt t
t gaccct agg
gccect tcet
ccaggat gga
ccctagettg
t agt at cagc
ccccagtcce
gat gttgccc
tfgcttggatt
catgtatoctt
ccccacact g
gaaaggct tt
cgttcagcetg
ccctacttcce
gct t gcggeg
ggaggcttac
cagct cccag
gccct ct gga
gat gaattgc
act t gacaag
ccttgcacaa
t gcct aaaga
aaaggcaacc
t cgt gt gcag
agcctccctg
agaaggaaat
acagtttcgg
gct ctt cage
aggct cttgg
aaaaggcacg
ccect ceect
tact gt atgc

cccccagcetg

cggctttggce
aat t gat ggg
t ccaacattt
gggagaagga
ccacct ct gg
acttggtgtg
gt t gggat gg
gaagcacaag
cttgccgetg
t ggt ggccgg
t gggagaagg
gat gacct cc
ccct gcaggg
tattgagttc
tttagggcta
t ccaagcct g
ccceetgt cc
ccgt gagagce
agcct cacca
ctgagggt ga
ctctcagttc
ccctgtctec
tgtttctgec
gt gct gagcece
agggcaaggc
t agct gccaa
cctccacacc
agct ggaagc
t gcectcecce
caccagagt g
gaaatgcttg
ggact cgt gt
cct cagcacc
t gacgaaggc
cct t ggggct
cgaggat ggt
aact cctgca
aagct ccgt g
ggggcagege
ctgtcctgga
t caggagaca
actccatctg
aact cagcag
ct gagggact
ctagagct tt
ccgttcgetg
gt goggt aga
ctgcatttct
accat gggcc
ggccagcect a
ctggettgtg
cacttctccc
cggctecttce
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gac gag gtg tct gcc tcc ctg gec aag cag ggt ttg
Leu Ala Lys G n dy Leu

410

ggggcggt ca at aatt gt gg agaggagaga at gagagagt

ctcct cgeag
t cgggacttc
t gggct agt a
cct caggcaa
gaggct ct ga
ccctgttgtyg
tt cgt ggagc
99cgggaggc
aagt gggagt
ggagagccaa
ggat gggggc
gacagcgggt
tt agaaaaga
t agggggect
t gaaggtt gg
accagttctc
ggccact ggc
ttcccacggce
ccaat cactg
ccccttctca
aat t aaggga
cact catcca
tcctecegte
ttgttgacat
cacagcagca
acccagggca
cct cccagac
cgacaaaggg
cat gct gt ct
at ctgcaccc
act at gat ag
t aaagaggt t
ggcctgtat g
t gggacccaa
ct gaagcaca
ccctgtgtca
tct ct ct ggt
t cacaagaaa
agcct cagece
agcct cccac
t ct gct ct ag
ctgttcccaa
ct gccat gag
cct caggcecce
t ggcagt aga
acct gaaagg
agt cccagca
tttggtggtg
t cacgcacct
ttcttatacg
agat cat ggt
atcttaaatg
acct gcagag
aagctgctga

1552

1605

1665
1725
1785
1845
1905
1965
2025
2085
2145
2205
2265
2325
2385
2445
2505
2565
2625
2685
2745
2805
2865
2925
2985
3045
3105
3165
3225
3285
3345
3405
3465
3525
3585
3645
3705
3765
3825
3885
3945
4005
4065
4125
4185
4245
4305
4365
4425
4485
4545
4605
4665
4725
4785
4845



ctcactttat
tattgettgt
aagggagat ¢
acatttgcta
act gacaggc
aggaat at gg
aat cat gcct
cct ct cacac
ccctcct cat
acct gcgt gt
t gaaaagggt
gagtttgcca
aat t ct gagg
gt ct at at ag
gaatttggaa

7
5811
DNA
homo

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

<220>
<221>
<222>

CDS
(323)

<400> 7

ggacggccga
gcggaggccyg
tgcgecgeec
cgccacccac
cgccaccaca
at caggt gaa

atg
Met

gat
Asp

tac
Tyr

agg
Gy

aaa
Lys

ctg
Leu

gaa
du
45

tct
Ser

ccg ggce
Pro d

60

aca
Thr

gtg
Val
75

gcg
Al a

caatagttcc
t gt gct at gg
t tggggt gca
gagggaggga
tttcccagge
acat ctggt't
ccct aagacc
t ggct ccaga
ctitgttete
cccat ct aca
t accct gggce
t gt t gagcag
gt ggggggag
tgtattgtagt
at aaagtt at

sapi ens

... (1648)

gcggcaggge
cgctgeccge
gccggcect ca
cagct ccggce
gccaccttct
ctttgaacca

cac
H s

=3

acc
Thr
30

58

tct
Ser

ccce
Pr o

acc
Thr

tta
Leu

cce
Pro

cac
H s

acg
95

acc
Thr

999
G

cac
Hi s

ctg
Leu

tct
Ser

gtg
Val
80

gag atc
Thr Ju

ccce
Pro

atttaaattg
9999aggggg
gcact t aaac
gcagccacgg
agct ggct ag
gctttggect
ttggcat cct
cacacagcct
caagt aaagc
gacct gcagc
act ggcct ag
gactatttct
ggacat gaaa
gttttaacaa
factctgatt

gct cgegege
cccct ccect
ggaacgcgcec
accaacagca
cctcctececge

gg atg gct
Met Al a
1

tac
Tyr

acg
Thr

cca
e Pro

agce
Ser

ctg
Leu

a Lys

Bl CLO210WCSEQ t xt

act t cagt gg
gaggaatgt g
tgcctcgt aa
agt t agaggc
ttcattccct
gct geect ct
tccct ct aag
gtgcttttgg
cacgaggt cg
tt cat aaaac
agcct cacct
ggcacttgca
tcatcttagc
atgatttaca
aaa

gcccact agt

ggggaggct c
ctcttcgeeg
gcgecegcet ge
tgtcctctce

t gagact gt a
t aagat agt t
cccttttcat

cctt ggggt t
ccccagcecag

t t caggggt ¢
ccgt t ggcac
agct gagat ¢
gggcgagggc
ftctgatttc
cct aat agac
agt cccat ga
ttagcttt ct
ctgactgttg

ggccggagga
gcgt tceege
gcgegegecce
caccgcccac
cgt cct cgece

tcetgtttge
aacat gggca
gat tt caacc
tctcttttcce
gt gcaggcgt
ct aagcccac
ctctgtgeca
actcgcttca
agaggt gat ¢
tcttcaget t
ttagccccat
tttcttcggt
gt ct gt gaat
ct gt aaaagt

gaaggct ccc
tgctcgegece
t cgcagt cac
cttctgecge
t ct gt cgact

gag ccc cgc cag gag ttc gaa gtg

@u Pro Arg Gn GQu Phe Gu Va
5

ttg
Leu
20

999
Gy

ag99
Gy
caa

An
35

gag
du G

act
Thr

ccce
Pro

act
Thr

aag agc

Ser

gct
Al a

ccce
Pr o
85

acc
Thr

— OHQ
OQ©
o< ©

&8
T O

aaa
Lys

gac
Asp

agg
Arg

gac
Asp

acg
Thr

gac
Asp
40

tct
Ser

gac
Asp

gga
Ay
55

cca
Pro
70

aca
Thr

aag
Lys

10

cag
An

gat
Asp

gcc
a Ala
90

gaa
du
105

cac
H s

4905
4965
5025
5085
5145
5205
5265
5325
5385
5445
5505
5565
5625
5685
5718

60

120
180
240
300
352

400

448

496

544

592

640

688



acc
Thr

cca
Pro

cce
Pro

tcg
Ser
235

cca
Pro

aag
Lys

cac
H s

ctg
Leu
315

aaa
Lys

aag
Lys

gtc
Val

aaa
Lys
140

gga

cca

e Pro

cct
Pr o

acc
Thr
220

ccg
Pr o

cac
H s

ctt

p Leu

gtc
Va
300

agce
Ser

cca
Pr o

cct
Pr o

gct
Al a
125

aaa
Lys

cca
Pro

act
Thr
205

ele]
Arg

tct
Ser

ctg
Leu

age
Ser
285

ccg

Pro G

aag
Lys

cgc
Arg

Al a

a aaa

Lys

aaa
Lys
190

cce
Pro

tcec
Ser

aag
Lys

ccg
Pro
270
aac
Asn

gga

Val
ggt
G

gtc
Val
350

gga
Ay

Met

c aag

Lys

a c cct
Al a

Pr o

acc
Thr
175

tca

Ser G

aat

255

gga
Gy

999
G

cca
Pro
160

ccg
Pro

999

age
Ser

aag
Lys

c aag

Lys
240

gtc
Val

tcc
Ser
320

cag
An

tcg
Ser

aat
Asn

cgc
Arg

aag
Lys
225

agce
Ser

aag
Lys

999
a

tcec
Ser

agt
Ser
305

aag
Lys

cgc
Arg

tcec
Ser
210

gtg
Va

cgc
Arg

tce
Ser

aag
Lys

aag
Lys
290

gtg
Va

aag att

Lys

aaa
Lys

Bl CLO210WOSEQ t xt
agc aaa gac

Ser
ggt
Gy

aag
Lys

cca
Pro

agce

Ser d

195

cgc
Arg

ctg
Leu

aag
Lys

gtg
Val
275

t gt
Cys

aag att

Lys
370

Lys

aaa
Lys

ggc
Gy

aag
Lys
180

9gc
y

acc
Thr

atc
I'le
260

cag
A@n

tca
Ser

a aaa

Lys
340

tcc
Ser

gaa

e Qu

Asp G

acg
Thr

cag
An
165

aca
Thr

tac
Tyr

ccg
Pr o

aca
Thr
245

ggc

g
® ®

tca
Ser

tta
Leu
325

tct
Ser

ctg
Leu

acc
Thr

999
y

act

Thr d

135

aag atc

Lys
150

gce
Al a

cca
Pro

age
Ser

tcc
Ser

c cgt

Arg
230

gce
Al a

tcc
Ser

aag

gac
Asp

cac
Hi s

Page 54

t
e Asn

I'le

aac
Asn

cce
Pro

agce
Ser

ctt
Leu
215

act
Thr

cce
Pro

act
Thr

aat

gat
295
aaa
Lys

aac
Asn

aag
Lys

aat
Asn

aag
Lys
375

gga
y

agce
Ser

cce
Pro
200

cca
Pro

cca
Pro

aag
Lys
280

aat
Asn

cca
Pro

ctt
Leu

atc
I'le
360

ctg
Leu

age
Ser

Cc aca

Thr

C acc

Thr

tct
Ser
185

ggc
Gy

acc
Thr

ccce
Pr o

ccce
Pr o
aac
265

aag
Lys

¢ cat
e Hs

gac
345
acc
Thr

acc
Thr

gat
Asp

ccg
Pro

agg
Arg
170

got
Gy

tcc
Ser

cca
Pro

aag
Lys

atg
Vet
250

ctg
Leu

ctg
Leu

¢ aaa
e Lys

gac
Asp

cat
Hi s
330

tte
e

cac
Hi s

tte
e

736

784

832

880

928

976

1024

1072

1120

1168

1216

1264

1312

1360

1408

1456



cgc
Arg

aac
Asn

gag
du
380

aag
Lys
395

tcg
Ser

cca
Pro

tcc
Ser

tce
Ser

gtc
Val

cta
Leu

acg
Thr

gct

t caggcccct
aaagaat aat
tggottaatca
at gggagt aa
t aaaaaaaaa
ttecttttttc

tgggggat t t
agaggcagt g
cgat gt caac
gccgaggeag
gccacgt get
acctgcagcg
t cagt gt gcc
ggcaagct gg
t gt ctt gaga
gcttcect et
atgattttgg
cttgtgectce
t gt gt 99999
accccgtctg
t cat cacacg
tggttggttg
caggcacaag
t caccacgaa
gccagggcac
ctttccecetg
cttggttgtc
ccecgetgtce
gct gct cagce
cct t ggaaat
agcagct gaa
tagt t ggat t
aaaaaaaaaa
cct cacgagg
gct ggggect
cttctagcag
t gaagcgat g
taggtctt gt
agt ct cat gg
ctgccagcetg
ct gggt tcct
gcgaccacag
tgcctgectg
agagcacct ¢
ccgectttge
cttctggttt

Ala As

aaa
Lys

gce
Al a

gtg
Val

tct
Ser

aca
Thr

c aag
Lys
385

999
y

400

acc
Thr

gac

p
430

ggggcggt ca
gacccggccce

cttaacctgc
gagcaaat t't
catt caaaaa
ttcccectcee
caagggact g
gcagcaacaa
cttgtgtgag
gggct gggea
ggagagt aga
t ct gagcggce
accct ct gca
caggagggt g
gcgct ggect
gct ccacaga
ccactttgca
tt gggagacg
t ct gggaggc
cgcegetgtg
t cacaat gtc
caggaggt ac
agt gggaccc
tctcatgatc
t gct cagcet g
agaaggcct g
agt ggt ggca
cccacttgca
t ccacat gca
ggttcttitc
cat atacata
tgtctgttta
aaaaaggacg
tgtctctcac
cccaagtttt
ct aaggaggc
at gt cccctt

ggctggtctg
cagt cccaaa

gggggat ctg
ctccaagctc
cagggat t gg
aggaaggat g
agcccgcet ga
aaaacattgc
gggt acagt t

agc atc
Ser

gtg
Val

I'le

tct
Ser

gce
Al a

at aat t gt gg
ccgecctcetg
ttttgtcact
catctttcca
cat ggccaca
at gt agaaga
ggggt gccaa
aggat tt gaa
t gt gacgggg
gaggggagag
catcccectc
cgcecet gt cet
gggcagcect g
gcacttcgtg
cttcctccct
aaccctgttt
gacct gggac
tccacccgtt
aggt cccgag
ctgttgtctg
ccgaattccc
ctact ccata
cagcctctca
tgattcggtt
t gaccct agg
gccecttcct
ccaggat gga
ccctagettg
t agt at cagc
ccccagtcce
gatgttgccc
tfgcttggatt
catgtatctt
ccccacactg
gaaaggct tt
cgttcagcetg
ccctacttcc
gcttgcggceg
ggaggctt ac
cagct cccag
gccct ct gga
gat gaattgc
act tgacaag
ccttgcacaa
t gcct aaaga
aaaggcaacc

Bl CLO210WCSEQ t xt

gac
Asp

cac ggg
Hs Gy

tct
Ser

acg
Thr

atg
Vet

gta
Val
420

tcc
Ser
435

ctg
Leu

agaggagaga
cccccagcet g
cggctttggce
aat t gat ggg
tccaacattt
gggagaagga
ccacct ct gg
acttggtgtyg
gtt ggggt 99
gaagcacaag
cttgcegetg
tggtggcegg
t gggagaagg
gat gacct cc
ccctgecaggg
tattgagttc
tttagggcta
t ccaagcct g
cccectgtcece
ccgt gagagce
agcct cacca
ct gagggt ga
ctctcagttc
ccectgtctcce
tgtttctgec
gt gct gagece
agggcaaggc
t agct gccaa
cctccacacc
agct ggaagce
tgcect cece
caccagagt g
gaaatgcttg
ggact cgt gt
cct cagcacc
t gacgaaggc
cct t ggggct
cgaggat gt
aactcctgca
aagct ccgt g
ggggcagegc
ctgtcctgga
t caggagaca
act ccatctg
aact cagcag

ct gagggact

Page 5

c aag

gag atc
Qu

gcga
Al a
390

cat
H s

ele]
Arg

tcg
Ser

cce
Pro

cag ggt
G@n dy

440

Lys

at gagagagt
ctcctcgeag
t cgggacttc
t gggct agt a
cct caggcaa
gaggct ct ga
ccctgttgtyg
tt cgt ggagc
ggcgggagge
aagt gggagt
ggagagccaa
ggat gggggc
gacagcgggt
t t agaaaaga
t agggggcct
t gaaggtt gg
accagttctc
ggccact gge
ttcccacgge
ccaat cactg
ccccttctca
aat t aaggga
cact catcca
tcctceegte
ttgttgacat
cacagcagca
acccagggca
cct cccagac
cgacaaaggg
cat gct gt ct
at ct gcaccc
act at gat ag
t aaagaggt t
ggcctgtgtg
t gggacccaa
ctgaagcaca
ccctgtgtca
t ct ct ct ggt
t cacaagaaa
agcct cagec
agcct cccac
t ctgct ct ag
ctgttcccaa
ct gccat gag
cct caggcecc
t ggcagt aga
5

tac
Tyr

gtg
Va

aat
Asn
410

agce
Ser

ctc
Leu
425

gce
Al a

ttg tga

Leu

gt ggaaaaaa
ftcggt t aat
aaaat cagt g
at aaaat at t
ttccttttga
aagctgcttc
ggggt gt cac
cacaggcaga
c¢acgggggag
gggagaggaa
ggcct atgece
ctgct gt ggg
aaaaagagaa
ctgaccttga
gagt t gaggg
aact gctgcc
tttgtaagga
at ct ct ggag
cact gcagt ¢
cctatacccce
gt aat gaccc
aggcaaagt ¢
act gggaccc
acagat gt ga
ggagagagcc
ggct ggot gt
ggcccacagt
agcccagcecce
gaacacaccc
gttctgetgg
fgttgagttg
t gaaaagaaa
t ct aacccac
gt gccaccct
cagagaccag
ggat t aggac
gggcacagac
cat agcccga
aaggaagcca
acccct caga
caagggccct
aggcccaagce
agcctt gacce
aaaagggaag
aattctgcca
aat ccagggc

1504

1552

1600

1648

1708
1768
1828
1888
1948
2008
2068
2128
2188
2248
2308
2368
2428
2488
2548
2608
2668
2728
2788
2848
2908
2968
3028
3088
3148
3208
3268
3328
3388
3448
3508
3568
3628
3688
3748
3808
3868
3928
3988
4048
4108
4168
4228
4288
4348
4408



ctcceet ggg
gcccagaact
gt t gaaggga
tgccecccte
t cct gaagt t
ggat ct cccc
cagt gct ggc
ccccagggct
t gggt gggct
caatagttcc
t gt gct at gg
t t ggggt gca
gagggaggga
tttcccagge
acatct ggtt
ccctaagacc
t ggct ccaga
ctitgttcte
cccatctaca
t accct gggce
t gt t gagcag
gt 9gggggag
tgtattgtagt
at aaagtt at

<210> 8

<211> 5637
<212> DNA
<213> hono

<220>
<221>
<222>

CDS
(323)

<400> 8

ggacggccga
gcggaggccg
t gcgecgecc
cgccacccac
cgccaccaca
at caggt gaa

atg gaa
Met GQu

gat
Asp

tac
Tyr

ggg
Gy

ggc
Gy

ctg
Leu

aaa
Lys

gct
Al a
45

gct
Al a
60

gct
Al a

Jgag act
Gy

Thr d

gct ggcagcet
ct ccaccaag
t ct gagaagg
attactgcca
cttgtgccect
cttgtggggc
agat aaattg
gggcact cct
agat aggat a
atttaaattg
9999aggagg
gcact t aaac
gcagccacgg
agct ggct ag
gctttggect
tt ggcat cct
cacacagcct
caagt aaagc
gacct gcagc
act ggcct ag
gactatttct
ggacat gaaa
gttttaacaa
fact ctgat t

sapi ens

.. (1474)

gcggcaggge
cgctgeccge
gccggcect ca
cagct ccggce
gccaccttct
ctttgaacca

cac
H s

acc
Thr

C
Hi

cac
H s

agce
Ser

g

999 acg
Gy Thr

Asp

t cgt gt gcag
agcct ccctg
agaaggaaat
acagtttcgg
gct cttcage
aggct ctt gg
aaaaggcacg
cccct cecct
tact gtatgc
actt cagt gg
gaggaat gt g
tgcct cgt aa
agt t agaggc
ttcattccct
gct gecect ct
tccct ct aag
gtgcttttgg
cacgaggt cg
tt cat aaaac
agcct cacct
ggcacttgca
tcatcttagc
atgatttaca
aaa

gct cgegege
cccct ccect
ggaacgcgcec
accaacagca
cctcctececge

gg atg gct
Met Al a
1

tac
Tyr

ac
S

gac
Asp

att
I'le
50

at aaa
Lys

80

Bl CLO210WCSEQ t xt

ctagagcttt
ccgttcgetg
gt ggggt aga
ctgcatttct
accat gggcc
ggccagcct a
ctggcttgtg
cacttctccce
cggctccttce
t gagact gt a
t aagat agt t
cccttttcat

cct tggggt t
ccccagcecag

tt caggggt ¢
ccgttggcac
agct gagat ¢
999cgagggc
fictgatttc
cct aat agac
agt cccat ga
ttagetttct
ctgactgttg

gcccact agt

ggggaggct c
ctcttcgeeg
gcgecegcet ge
tgtcctctce

acct gaaagg
agt cccagca
tttgotggtg
t cacgcacct
ttcttatacg
agat cat ggt
atcttaaatg
acct gcagag
aagct gct ga
tcetgtttge
aacat gggca
gatttcaacc
tctcttttcc
gt gcaggegt
ct aagcccac
ctctgtgeca
actcgcttca
agaggt gatc
tcttcagett
ttagccccat
tttcttcggt
gt ct gt gaat
ct gt aaaagt

ggccggagga
gcgt tceege
gcgegegecce
caccgcccac
cgt cct cgece

aagt ct ct gg
attctcctaa
gtt agagat a
cggttcctct
gaaggctctg

tt agggt gat
aggacaat cc

ccagt gt cct
ctcactttat
tattgettgt
aagggagat ¢
acatttgcta
act gacaggc
aggaat at gg
aat cat gcct
cct ct cacac
ccctcct cat
acct gcgt gt
t gaaaagggt
gagtttgcca
aat t ct gagg
gt ct at at ag
gaatttggaa

gaaggct ccc
tgctcgegece
t cgcagt cac
cttctgecge
t ct gt cgact

gag ccc cgc cag gag ttc gaa gtg

@u Pro Arg Gn GQu Phe Gu Va
5

ttg
Leu
20

ag99
Gy

ag99
Gy
caa

An
35

gag ggt
Qu Ay

acc
Thr

atg
Met

aaa
Lys

aag
Lys
85

gac
Asp

agg aaa
Arg Lys

gac
Asp

acg
Thr

gac
Asp
40

ccce
Pro

agce
Ser
55

ctg
Leu

gtc
Val
70

agt
Ser

aaa
Lys

999 gct
Gy a

Page 56

10
cag
An

ct ggc
ady

gaa gac
@ u Asp

age
Ser

aaa
Lys

aaa
Lys
90

ggt
a

4468
4528
4588
4648
4708
4768
4828
4888
4948
5008
5068
5128
5188
5248
5308
5368
5428
5488
5548
5608
5668
5728
5788
5811

60

120
180
240
300
352

400

448

496

544

592



acg
Thr

aca
Thr

tac
Tyr

ccg
Pro
155

gtc
Val

aca
Thr

tca
Ser
235

gtc
Val

tta
Leu

tct
Ser

ctg
Leu

acc
Thr
315

agg
Gy

aag atc

Lys

cca
Pr o

age
Ser
140

tcec
Ser

cgt
Arg

tce
Ser

att

elle

220
aag
Lys

tac
Tyr

aac
Asn

ccce
Pro
125

age
Ser

ctt
Leu

act
Thr

ccce
Pro

act

Thr d

205

aat
Asn

gat
Asp

aaa
Lys

aac
Asn

aag
Lys
285

aat
Asn

aag
Lys

gce
Al a
110

agce
Ser

cce
Pro

cca
Pro

cca
Pro

gtg
Val
190

929
u

aag
Lys

aat
Asn

cca
Pro

atc
I'le
270

ctt
Leu

ctg
Leu

Cc aca

Thr
95

acc
Thr

tct

Ser G

acc
Thr

ccce
Pr o
175

ccce
Pr o

aac
Asn

aag
Lys

gtt
Va
255

cat
H s

Cc acc
e Thr

acc
Thr

ccg
Pro

€cag
Arg

agg att

Arg

gat

tcc
Ser

cca
Pro
160

aag
Lys

atg
Vet

ctg
Leu

ctg
Leu

¢ aaa
e Lys

240

gac
Asp

cat
Hi s

cac
Hi s

ttc
Phe
320

tac
Tyr

cca

Pro d

145
cce
Pro

tcg
Ser

cca
Pro

aag
Lys
gat
225
cac
H s

ctg
Leu

aaa
Lys

aag

e Lys

gtc
Val
305

cgc
Arg

aag
Lys

Bl CLO210WCSEQ t xt

gga gca

cca

e Pro

cct
Pr o
130

ggc

acc
Thr

ccyg
Pro

gac

cac
H s
210

ctt
Leu

age
Ser

cca

Pro G

gac
290

cct
Pr o

tcg
Ser

Al a

gca
Al a
115

cca
Pro

act
Thr

ele]
Arg

tct
Ser

ctg
Leu
195

cag
An

age
Ser

c ccg

Pro

aag
Lys
gg9a

y
275

aga
Arg

aac
Asn

cca
Pro

gce
Al a
100

aaa
Lys

aaa
Lys

cce
Pro

gag
Qu

tcc
Ser
180

aag
Lys

ccg
Pro

aac
Asn

gga

gtg
Val
260

gat
Gy

gtg
Val

cct
Pr o

acc
Thr

tca

Ser G

ccce
Pr o
165

gce
Al a

aat
Asn

ggc
Gy
245

acc
Thr

C aaa

Lys
325

gtg
Va

cca
Pro

ccg
Pro

999
y

age
Ser
150

aag
Lys

aag
Lys

gtc
Val

tcg
Ser

aat
Asn
310

gce
Al a

tct

Ser d

Page 57

ggc
Gy

cce
Pro

gat
135
cgc
Arg

aag
Lys

agce
Ser

aag
Lys

999

gct
Al a
120

cgc
Arg

tcc
Ser

cgc
Arg

tcec
Ser
200

aag

dy Lys

215

tcc
Ser

agt
Ser

aag
Lys

Q
&

aag
Lys

aag att

Lys
295

aaa
Lys

aag
Lys

999

aag
Lys
105

cca
Pr o

age
Ser

cgc
Arg

ctg
Leu
185

g9c¢

aag

acc
Thr

agtg

Val
170

cag
An

aag atc

Lys

aag att

Lys

aca
Thr

acg
Thr

ata
I'le
250

tca
Ser

aaa
Lys

tcc
Ser

cac
Hi s
330

tct
Ser

640

688

736

784

832

880

928

976

1024

1072

1120

1168

1216

1264

1312

1360



cat
Hi s

cca
Pro

(efe]
Arg

gac
Asp

tcg
Ser

ccce
Pro
365

gce
Al a

aag
Lys
380

cag

agaggagaga
cccccagcet g
cggctttggce
aat t gat ggg
tccaacattt
gggagaagga
ccacct ctgg
acttggtgtg
gt t gggat gg
gaagcacaag
cttgcegetg
tggtggcegg
t gggagaagg
gat gacct cc
ccctgecaggg
tattgagttc
tttagggcta
t ccaagcct g
cccectgtcece
ccgt gagagce
agcct cacca
ctgagggt ga
ctctcagttc
ccectgtctcce
tgtttctgec
gt gct gagece
agggcaaggc
t agct gccaa
cctccacacc
agct ggaagce
tgcect cece
caccagagt g
gaaatgcttg
ggact cgt gt
cct cagcacc
t gacgaaggc
cct t ggggct
cgaggat ggt
aactcctgca
aagct ccgt g
ggggcagegc
ctgtcctgga
t caggagaca
act ccatctg
aact cagcag
ct gagggact
ctagagcttt
ccgttcgetg
gt gggat aga

an d

335

ctc
Leu
350

agce
Ser

ctc
Leu

cag
A@n

gat
y Leu

at gagagagt
ctcctcgeag
t cgggacttc
t gggct agt a
cct caggcaa
gaggct ct ga
ccctgttgtyg
tt cgt ggagc
ggcgggaggc
aagt gggagt
ggagagccaa
ggat ggaggc
gacagcgggt
t t agaaaaga
t agggggcct
t gaaggt t gg
accagttctc
ggccact gge
ttcccacgge
ccaat cactg
cceccttctcea
aat t aaggga
cact cat cca
tcctcecegte
ttgttgacat
cacagcagca
acccagggca
cct cccagac
cgacaaaggg
cat gct gt ct
at ct gcaccc
act at gat ag
t aaagaggt t
ggcctgtatg
t gggacccaa
ctgaagcaca
ccctgtgtca
t ct ct ct ggt
t cacaagaaa
agcct cagec
agcct cccac
t ctgctct ag
ctgttcccaa
ct gccat gag
cct caggcecc
t ggcagt aga
acct gaaagg
agt cccagca

tttggtggtg

aat
Asn Val

gtc tce
Ser

gcc acg cta gct
Ala Thr

Leu
370

gt ggaaaaaa
ftcggtt aat
aaaat cagt g
at aaaat att
ttccttttga
aagctgcttc
ggggt gt cac
cacaggcaga
cacgggggag
gggagaggaa
ggcct atgcce
ctgct gt ggg
aaaaagagaa
ct gaccttga
gagt t gaggg
aact gctgcc
tttgtaagga
at ctct ggag
cact gcagtc
cctat accce
gt aat gaccc
aggcaaagt ¢
act gggaccc
acagat gt ga
ggagagagcc
ggct ggot gt
ggcccacagt
agcccagcecce
gaacacaccc
gttctgct gg
fgttgagttg
t gaaaagaaa
t ct aacccac
gt gccaccct
cagagaccag
ggat t aggac
gggcacagac
cat agcccga
aaggaagcca
acccct caga
caagggccct
aggcccaagce
agcct t gacc
aaaagggaag
aattctgcca
aat ccagggc
aagt ct ct gg
attctcctaa
gttagagat a

Bl CL0210WCSEQ t xt

340

tcc acc
Ser Thr
355

Gy

gac

gag
Ala Asp G u

aaagaat aat
tggottaatca
at gggagt aa
t aaaaaaaaa
ttecttttttc

tgggggat t t
agaggcagt g
cgat gt caac
gccgaggeag
gccacgt get
acctgcagcg
t cagt gt gcc
ggcaagct gg
t gt ctt gaga
gcttcect ct
atgattttgg
cttgtgectce
t gt gt 99ggg
accccgtctg
t cat cacacg
tggttggttg
caggcacaag
t caccacgaa
gccagggcac
ctttccecetg
cttggttgtc
ccecgctgtcce
gct gect cagce
cct t ggaaat
agcagct gaa
tagt t ggat t
aaaaaaaaaa
cct cacgagg
gct ggggect
cttctagcag
t gaagcgat g
taggtctt gt
agt ct cat gg
ctgccagcetg
ct gggt tcct
gcgaccacag
tgcctgectg
agagcacct ¢
ccgectttge
cttctggttt
ctccectggg
gcccagaact
gt t gaaggga
tgccecccte

ggc agc atc gac
[le Asp
360

Ser

gtg tct
Val
375

gacccggccce
cttaacct gc
gagcaaat t't
catt caaaaa
ttcccect ce
caagggact g
gcagcaacaa
cttgtgtgag
gggct gggea
ggagagt aga
t ct gagcggce
accct ctgca
caggagggt g
gcgct ggeet
gctccacaga
ccactttgca
tt gggagacg
t ct gggaggc
cgcegetgtg
t cacaatgtc
caggaggt ac
agt gggaccc
tctcatgatc
t gct cagct g
agaaggcctg
agt ggt ggca
cccacttgca
t ccacat gca
ggttcttitc
cat at acata
tgtctgttta
aaaaaggacg
tgtctctcac
cccaagtttt
ct aaggaggc
at gt cccctt

ggctggtctg
cagt cccaaa

gggggatctg
ctccaagctc
cagggatt gg
aggaaggat g
agcccgct ga
aaaacattgc
gggt acagt t
gct ggcagcet
ct ccaccaag
t ct gagaagg
attactgcca

Page 58

gcc
Ser Al a

345

atg gta
Met Val

tcc ctg
Ser Leu

ttg tga tcaggcccet ggggeggtca at aattgtgg

ccgecctcetg
ttttgtcact
catctttcca
cat ggccaca
at gt agaaga
ggggt gccaa
aggat tt gaa
t gt gacgggg
gaggggagag
cat cccectc
cgecet gt cet
gggcagcect g
gcacttcgtg
cttcctccct
aaccctgttt
gacct gggac
tccacccgtt
aggt cccgag
ctgttgtctg
ccgaattccc
ctactccata
cagcctctca
tgattcggt t
t gaccctagg
gccect tcet
ccaggat gga
ccctagettyg
t agt at cagc
ccccagtcce
gat gttgccce
fgcttggatt
catgtatoctt
ccccacact g
gaaaggct tt
cgttcagcetg
ccctacttcce
gct t gcggeg
ggaggcttac
cagct cccag
gccct ct gga
gat gaattgc
act t gacaag
ccttgcacaa
t gcct aaaga
aaaggcaacc
t cgt gt gcag
agcctcccetg
agaaggaaat
acagtttcgg

1408

1456

1504

1564
1624
1684
1744
1804
1864
1924
1984
2044
2104
2164
2024
2284
2344
2404
2464
2524
2584
2644
2704
2764
2824
2884
2944
3004
3064
3124
3184
3244
3304
3364
3424
3484
3544
3604
3664
3724
3784
3844
3904
3964
4024
4084
4144
4204
4264
4324
4384
4444



ctgcatttct
accat gggcc
ggccagcct a
ctggcttgtg
cacttctccce
cggctccttce
t gagact gt a
t aagat agt t
cccttttcat

cct tggggt t
ccccagcecag

tt caggggt ¢
ccgttggcac
agct gagat ¢
999cgagggc
fictgatttc
cct aat agac
agt cccat ga
ttagetttct
ctgactgttg

9
6762
DNA
homo

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

<220>
<221>
<222>

CDS
(323)

<400> 9

ggacggccga
gcggaggccg
t gcgecgecc
cgccacccac
cgccaccaca
at caggt gaa

atg gaa
Met GQu

gat
Asp

tac
Tyr

agg
Gy

ggc
Gy

ctg
Leu

aaa
Lys

gaa
du
45

tct
Ser

ccg
Pro

ggc
Gy
60

aca
Thr

gtg
Val
75

ccce
Pro

gcg
Al a

t cacgcacct
ttcttatacg
agat cat ggt
atcttaaatg
acct gcagag
aagct gctga
tcetgtttge
aacat gggca
gatttcaacc
tctcttttcc
gt gcaggcegt
ct aagcccac
ctctgtgcca
actcgcttca
agaggt gatc
tcttcagctt
ttagccccat
tttcttcggt
gt ct gt gaat
ct gt aaaagt

sapi ens

... (2599)

gcggcagggc
cgctgeccge
gccggcect ca
cagct ccggce
gccaccttct
ctttgaacca

cac
H s

acc
Thr
30

tct
Ser

ccce
Pr o

acc
Thr

tta
Leu

cce
Pro

cac
H s

acg

95

999
€

cac
Hi s

ctg
Leu G

tct
Ser

gtg
Val
80

gag atc
Thr Ju

cggtt cct ct

gaaggctctg

tt agggt gat
aggacaat cc

ccagt gt cct
ctcactttat
tattgcttgt
aagggagat c
acatttgcta
act gacaggc
aggaat at gg
aat cat gcct
cct ct cacac
ccctcct cat
acct gcgt gt
t gaaaagggt
gagtttgcca
aatt ct gagg
gt ct at at ag
gaatttggaa

gct cgegege
cccct ccect
ggaacgcgcec
accaacagca
cctcctececge

gg atg gct
Met Al a
1

tac
Tyr

acg
Thr

cca
e Pro

Bl CLO210WCSEQ t xt

t cct gaagt t
ggat ct cccc
cagt gct ggc
ccccagggct
t gggt gggct
caatagttcc
t gt gct at gg
ttggggt gca
gagggaggga
tttcccagge
acatct ggtt
ccctaagacc
t ggct ccaga
ctitgttcte
cccatctaca
t accct gggce
t gt t gagcag
at 9gggggag
fgtattgtagt
at aaagtt at

gcccact agt
ggggaggcet ¢
ctcttcgeeg
gcgecgcet ge
tgtcctctee

cttgtgeccct
cttgtggggce
agat aaattg
gggcact cct
agat aggat a
atttaaattg
9999aggggyg
gcact t aaac
gcagccacgg
agct ggct ag
gctttggeet
ttggcatcct
cacacagcct
caagt aaagc
gacct gcagc
act ggccet ag
gactatttct
ggacat gaaa
gttttaacaa
fact ctgat t

ggccggagga
gcgt tceege
gcgegegecce
caccgcccac
cgt cct cgece

gct ctt cage
aggct cttgg
aaaaggcacg
ccect ceect
tact gt atgc
act t cagt gg
gaggaat gt g
tgcctcgt aa
agt t agaggc
ttcattccct
gct geect ct
tccct ct aag

gtgcttttgg
cacgaggt cg
tt cat aaaac
agcct cacct
ggcacttgca
tcatcttagc
atgatttaca
aaa

gaaggct ccc
tgct cgegece
t cgcagt cac
cttctgecge
t ct gt cgact

gag ccc cgc cag gag ttc gaa gtg

@u Pro Arg dn G u Phe G
5

ttg
Leu
20

999
Gy

999
Ay
caa gag

u

adn d
35

act
Thr

ccce
Pro

aag
Lys

agce
Ser

gac
Asp

agg aaa
Arg Lys

gac
Asp

acg
Thr

gac
Asp
40

tct
Ser

gac
Asp

gga
Ay
55

cca
Pro
70

aca
Thr

aag
Lys

u Val
10

cag
An

ct ggc
ady

gaa
du

4504
4564
4624
4684
4744
4804
4864
4924
4984
5044
5104
5164
5224
5284
5344
5404
5464
5524
5584
5637

60

120
180
240
300
352

400

448

496

544

592

640



ctg
Leu

ctg
Leu

tcc
Ser
235

aga
Arg

ctc
Leu

ctg

Leu 4

cag
A@n
315

cct
Pro

aaa
Lys

cca
Pr o
140

gct
Al a
g9a
G

ctc
Leu

aag

ccce
Pro

aca
Thr

aag
Lys

999

Lys Gy

gaa
220

aag
Lys

cct
Pr o

ccce
Pr o

9ag
u
300

gcga
Al a

205

gac
Asp

gac
110
cct
Pro

cce
Pro

ctc
Leu

cac
H s
190

gca

Ala d

cgc
Arg

c tcc

Ser

C acc

Thr

gat
270

agg
Gy

acg

e Thr

tcg
Ser

acc
Thr

cca
Pr o

ctg
Leu

cct
Pr o
175

cag
An

cca
Pr o
335

ctt
Leu

ccce
Pro

agt

Ser

gat
G

cct
Pro
160

gag
du

ctt
Leu

gce
Al a
240

ctc

e Leu

Ser

agce
Ser

cta
Leu

aaa
Lys

c cca
e Pro

tcc
Ser

gtg
Val
305

cat
H s

ctg
Leu

aag
Lys
130

age
Ser

aca
Thr

aaa

¢ cgg

Arg

ccce
Pr o

Bl CLO210WCSEQ t xt

~ QP
—Q o1c ®

<Q
Q

cac
Hi s

ccce
Pro

gac
Asp
195

agg
Arg

tcc
Ser

gtt
Val
275

ele]
Arg

tct
Ser

gac
Asp
gtc
Val

cag
A@n

aga
Arg

ggc
y
180

ctg
Leu

ccg

Pro d

tcc
Ser

€cag
Arg

cca

e Pro

260

tcc
Ser

c aca
e Thr

agg
Arg

cce
Pro
340

gaa

gaa
du

cac
H s

999

ccce
Pr o

cct
Pr o
245

gcga
Al a

aca
Thr

aaa
Lys

ccce
Pr o

gct
Al a
325

tct
Ser

aag
Lys

age
Ser
caa
230

ccce
Pro

aac
Asn
310

gca
Al a

cag

Page 60

gct
Al a

ggc
Ay
135

tcc
Ser

aca
Thr

cac
H s

cag

295

gtg
Val

cct
Pro

gat

cac

dy Hs

120

tcc
Ser

aca
Thr

cca
Pro
280

ctc

e Leu

c cct

Pr o
185

ccyg
Pro

cct
Pr o

Al a

c atc

I'le
265

gce
Al a

aag
Lys

999
a

gac
345

gct
Al a

Val

cga
Arg

cct
Pro

cct
Pro
170

gag
du

ccg
Pro

<Q
Q

ccce
Pro

c gcc

Al a
250

ccce
Pro

tca
Ser

ccce
Pro

gce
Al a
330

aca
Thr

688

736

784

832

880

928

976

1024

1072

1120

1168

1216

1264

1312

1360

1408



ccg
Pro

aca
Thr
395

agce
Ser

tcc
Ser

tct
Ser

ctc
Leu

gce
Al a
475

aaa
Lys

aaa
Lys

cce
Pro

tcc
Ser
555

aag
Lys

ccg
Pro

aac

ele]

999

Arg Gy

c agt

Ser
380

tce
Ser

ccce
Pr o

age
Ser

tct
Ser

aag
Lys
460

cct
Pr o

acc
Thr

tca

Ser G

ccce
Pr o
540

gce
Al a

aat
Asn

365

aaa
Lys

aca
Thr

aaa
Lys

cct
Pro

gtc
Val

445
999
Ay

cca
Pro

ccg
Pro

999

agc
Ser
525
aag
Lys

aag
Lys

g9c¢
G

cag

350
aag
Lys

agce
Ser

cat
Arg

cac
H s

gct
Al a
430

act
Thr

cce
Pro
gat

510
cgc

Arg

aag
Lys

agce
Ser

aag
Lys

ccce
Pr o

aaa
Lys

tce
Ser

ccce
Pr o
415

gtg
Va

tcec
Ser

gct
Al a
495

cgc
Arg

tce
Ser

cgc
Arg

tcec
Ser
575

aag
Lys

aag

gac
Asp

tct
Ser
400

act
Thr

tgc
Cys

cga
Arg

gat
G

aag
Lys
480

cca
Pro

age
Ser

cgc
Arg

ctg
Leu
560

agce
Ser

cct

Pro d

cca
Pro

act
Thr

aaa
Lys
465

9gc

aag

acc
Thr

agtg

Val
545

cag
A@n

aag atc

Lys

(efe]
Arg
370

act

Thr d

aaa
Lys

ggc

Bl CLO210WCSEQ t xt

355
gtc
Val
gga
y

acc
Thr

age
Ser

cca
Pro
435

agt

Ay Ser

450

acg
Thr

aca
Thr

tac
Tyr

ccyg
Pro
530

gtc
Va

aca
Thr

cct
Pro

agce
Ser

ttg
Leu

tca
Ser
420

cct
Pro

tct
Ser

aag atc

Lys

cca
Pro

age
Ser
515

tcc
Ser

cgt
Arg

tcc
Ser

att
I'le
595

aag

c aac

Asn

cce
Pro
500

agce
Ser

ctt
Leu

act
Thr

C CcC

Pro

act
Thr
580

aat
Asn

gat

caa
An

gce
Al a
485

agce
Ser

ccce
Pr o

cca
Pr o

cca
Pr o

gtg
Va
565

gag
Au

aag
Lys

aat

ctc
Leu

gac
Asp
390

aat
Asn

cct
Pro

tct
Ser

gca
Al a

Cc aca

Thr
470

acc
Thr

tct

Ser

acc
Thr

ccce
Pro
550

ccce
Pro

aac
Asn

aag
Lys

atc

Page 61

aaa
Lys
375

aaa
Lys

agg
Arg

360
gct
Al a

aaa
Lys

cct
Pro

ctg atc

Leu

cct
Pro

aag

Lys G

455

ccg
Pro

aaa
Lys
440

929
u

€cag
Arg

agg att

Arg

gat
y

tcc
Ser

cca
Pro
535

aag
Lys

Met

ctg
Leu

ctg
Leu

aaa

cca
Pro
520
cce
Pro

tcg
Ser

cca
Pro

aag
Lys
gat
600

cac

cgc
Arg

Al a

tgc
Cys

caa

e A@n

425

tac
Tyr

cca

e Pro

cct
Pr o
505

ggc
Gy

acc
Thr

ccg
Pr o

cac
H s
585

ctt
Leu

gtc

atg
Vet

c aag

Lys

ctt
Leu
410

ccce
Pro

gca
Al a
490

cca
Pro

act
Thr

ele]
Arg

tct
Ser

ctg
Leu
570

cag
An

age
Ser

ccg

1456

1504

1552

1600

1648

1696

1744

1792

1840

1888

1936

1984

2032

2080

2128

2176



Va

ggc
y
620

acc
Thr

gtg
Val
635

ggt
Ay

tcg
Ser

aat
Asn
685

c aaa
Lys
700

gce
Al a

gtg tect

Va

gtg
Val
715

acc

Thr Ser

gac
Asp

gtg
Val

ggggcggt ca
gacccggccce

cttaacctgc
gagcaaat t t
catt caaaaa
ttccecectec
caagggact g
gcagcaacaa
cttgtgtgag
gggct gggea
ggagagt aga
t ct gagcggce
accctctgca
caggagggt g
gcgct ggccet
gct ccacaga
ccactttgca
tt gggagacg
t ct gggaggc
cgeegetgtg
t cacaatgtc
caggaggt ac

agt gggaccc
tctcatgatc

Ser d

agc atc

Ser

agt
Ser

aag
Lys

g9c¢
G

Ay Ser

610

ata
I'le
625

gtc
Va

tta
Leu

tca
y Ser

640

Q
&

aag at
Lys
670

aaa

Lys Lys

aag
Lys

aca
Thr

999 gac

Asp

gta
Val

t 999
e d

aag att
I'le

gac
Asp

acg
Thr

tct
Ser

aaa
Lys

tcc
Ser

ctg
Leu

acc
Thr
690

cac ggg
Hs Gy
705

tct
Ser

cca
Pr o

720

gac
Asp
735

I'le

tct
Ser
750

gce
Al a

at aattgtgg
ccgeectetg
ttttgtcact
catctttcca
cat ggccaca
at gt agaaga
ggggt gccaa
aggat tt gaa
t gt gacgggg
gaggggagag
catcccectc
cgcecet gt cet
gggcagcctg
gcacttcgtg
cttcctccect
aaccctgttt
gacct gggac
t ccacccgtt
aggt cccgag
ctgttgtctg
ccgaattccc
ctactccata
cagcctctca
t gat t cggt t

atg
Vet

tcc
Ser

gac
Asp

ctg
Leu

gce
Al a

agaggagaga
cccccagetg
cggct ttggce
aat t gat ggg
tccaacattt
gggagaagga
ccacct ct gg
acttggtgtyg
gt t gggat gg
gaagcacaag
cttgcegetg
tggtggcegg
t gggagaagg
gat gacct cc
ccctgcaggg
tattgagttc
tttagggcta
t ccaagcct g
cccectgtcc
ccgt gagagce
agcct cacca
ct gagggt ga
ctctcagttc
ccctgtctcc

Bl CL0O210WCSEQ t xt

Lys Asp Asn

tac
Tyr

aaa
Lys

cca
Pr o

atc
I'le
645

aac
Asn

ctt
Leu

aag
Lys
660

aat
Asn

gac
Asp
675

cac
Hi s

aag
Lys

gcga
Al a

ctc
Leu
725

cat
H s

ele]
Arg

tcg
Ser

cce
Pro
740

cag
An

aag
Lys
755

cag ggt
@n dy

at gagagagt
ctcctcgeag
t cgggacttc
t gggct agt a
cct caggcaa
gaggct ct ga
ccctgttgtyg
tt cgt ggagc
ggcgggaggc
aagt gggagt
ggagagccaa
ggat gggggc
gacagcgggt
tt agaaaaga
t agggggcct
tgaaggttgg
accagttctc
ggccact ggc
ttcccacgge
ccaat cactg
ccccttctca
aat t aaggga
cact catcca
tcctecegte

[le Lys H's

615

ctg
Leu

gtt
Val
630

gac
Asp

cat
H s

cat
Hi s

aaa
Lys

ttc
Phe

gac
Asp

aag
Lys

acc
Thr

cac
H s

gtc
Val
680

ttc
Phe
695

acc
Thr

cgc
Arg

tac
Tyr

gtg
Val
710

aag
Lys

agc gtc
Ser Val
ctc
Leu

acg
Thr

ttg tga tca

Leu

gt ggaaaaaa
ftcggtt aat
aaaat cagt g
at aaaat att
ttccttttga
aagctgcttc
ggggt gt cac
cacaggcaga
cacgggggag
gggagaggaa
ggcctatgcec
ctgct gt ggg
aaaaagagaa
ctgaccttga
gagt t gaggg
aact gct gcc
tttgtaagga
at ct ct ggag
cact gcagt ¢
cctatacccce
gt aat gaccc
aggcaaagt ¢
act gggaccc
acagat gt ga

Page 62

Val Pro

age
Ser

aag
Lys

cca gga
Pro Gy

650
gac

665

aga
Arg

cct
Pr o

ggc
Gy

aac
Asn

gag
du

tcg
Ser

cca
Pro

tcc
Ser
730

tce
Ser

cta
Leu
745

gct
Al a

ggcccect

aaagaat aat
tggottaatca
at gggagt aa
t aaaaaaaaa
ttecttttttc

tgggggat t t
agaggcagt g
cgat gt caac
gccgaggceag
gccacgt get
acct gcagcg
t cagt gt gcc
ggcaagct gg
t gt ctt gaga
gcttcect ct
atgattttgg
cttgtgectce
t gt gt g9ggg
accccgtctg
t cat cacacg
tggttggttg
caggcacaag
t caccacgaa
gccagggcac

2224

2272

2320

2368

2416

2464

2512

2560

2609

2669
2729
2789
2849
2909
2969
3029
3089
3149
3209
3269
3329
3389
3449
3509
3569
3629
3689
3749
3809
3869
3929
3989
4049



t gct cagcet g
agaaggcct g
agt ggt ggca
cccacttgca
t ccacatgca
ggttcttttc
cat atacata
tgtctgttta
aaaaaggacg
t gt ctctcac
cccaagtttt
ct aaggaggc
atgtcccctt

ggctggtctg
cagtcccaaa

gggggat ct g
ct ccaagct ¢
cagggattgg
aggaaggat g
agcccgct ga
aaaacattgc
gggt acagt t
gct ggcagcet
ct ccaccaag
t ct gagaagg
attactgcca
cttgtgccect
ctt gt ggggc
agataaattg
gggcact cct
agat aggat a
atttaaattg
9999aggggg
gcact t aaac
gcagccacgg
agct ggcet ag
gct ttggcecet
ttggcatcct
cacacagcct
caagt aaagc
gacct gcagc
act ggcct ag
gactatttct
ggacat gaaa
gttttaacaa
fact ct gat t

10
5544
DNA
homo

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

<220>
<221>
<222>

cDs

<400> 10

ggacggccga
gcggaggccyg
t gcgecgecc
cgccacccac
cgccaccaca
at caggt gaa

t gaccct agg
gccect t cct
ccaggat gga
ccctagettg
t agt at cagc
ccccagt cce
gatgttgccc
tgcttggatt
catgtatctt
ccccacactg
gaaaggct tt
cgttcagcetg
ccctacttcce
gct t gcggeg
ggaggcttac
cagct cccag
gccct ct gga
gat gaat tgc
act t gacaag
ccttgcacaa
t gcct aaaga
aaaggcaacc
t cgt gt gcag
agcctccctg
agaaggaaat
acagtttcgg
gctcttcage
aggct cttgg
aaaaggcacg
cccctceect
t act gt at gc
actt cagt gg
gaggaat gt g
tgcctcgt aa
agt t agaggc
ttcattccct
gct gecect ct
t ccct ct aag

gtgcttttgg
cacgaggt cg
t t cat aaaac
agcct cacct
ggcacttgca
tcat cttagc
atgatttaca
aaa

sapi ens

(323)...(1381)

gcggcaggge
cgctgeccge
gccggcect ca
cagct ccggce
gccaccttct
ctttgaacca

tgtttctgec
gt gct gagcece
agggcaaggc
t agct gccaa
cctccacacc
agct ggaagc
tgcectcccce
caccagagt g
gaaat gcttg
ggact cgt gt
cct cagcacc
t gacgaaggc
cct t ggggct
cgaggat ggt
aactcctgca
aagct ccgt g
ggggcagege
ctgtcctgga
t caggagaca
actccatctg
aact cagcag
ct gagggact
ct agagct tt
ccgttcgetg
gt goggt aga
ctgcatttct
accat gggcc
ggccagcect a
ctggcttgtg
cacttctccc
cggctccttce
t gagactgta
t aagat agt t
cccttttcat

ccttggggt t
ccccagcecag

tt caggggt ¢
ccgtt ggcac
agct gagat ¢
99gcgagggc
ftctgatttc
cct aat agac
agt cccat ga
ttagcttt ct
ctgactgttg

gct cgegege
cccct ccect
ggaacgcgcec
accaacagca
cctcctececge

gg atg gct

Bl CLO210WCSEQ t xt

ttgttgacat
cacagcagca
acccagggca
cct cccagac
cgacaaaggg
cat gct gt ct
at ctgcaccc
act at gat ag
t aaagaggt t
ggcctgtat g
t gggacccaa
ct gaagcaca
ccctgtgtca
tct ct ct ggt
t cacaagaaa
agcct cagece
agcct cccac
t ct gct ct ag
ctgttcccaa
ct gccat gag
cct caggcecce
t ggcagt aga
acct gaaagg
agt cccagca
tttggtggtg
t cacgcacct
ttcttatacg
agat cat ggt
atcttaaatg
acct gcagag
aagctgctga
tcetgtttge
aacat gggca
gat tt caacc
tctcttttcce
gt gcaggcgt
ct aagcccac
ctctgtgeca
actcgcttca
agaggt gat ¢
tcttcaget t
ttagccccat
tttcttcggt
gt ct gt gaat
ct gt aaaagt

gcccact agt
ggggaggcet ¢
ctcttcgeeg
gcgecgcet ge
tgtcctctee

ggagagagcc
ggct ggot gt
ggcccacagt
agcccagcecce
gaacacaccc
gttctgetgg
fgttgagttg
t gaaaagaaa
t ct aacccac
gt gccaccct
cagagaccag
ggat t aggac
gggcacagac
cat agcccga
aaggaagcca
acccct caga
caagggccct
aggcccaagce
agccttgacc
aaaagggaag
aattctgcca
aat ccagggc
aagt ct ct gg
attctcctaa
gttagagat a
cggt tcct ct
gaaggctctg

t t agggt gat
aggacaat cc

ccagt gt cct
ctcactttat
tattgcttgt
aagggagat c
acatttgcta
act gacaggc
aggaat at gg
aat cat gcct
cct ct cacac
ccct cct cat
acct gcgt gt
t gaaaagggt
gagtttgcca
aatt ct gagg
gt ct at at ag
gaat ttggaa

ggccggagga
gcgt tceege
gcgegegecce
caccgcccac
cgt cct cgece

ctttccecctg
cttggttgtc
ccecgctgtcce
gct gect cagce
cct t ggaaat
agcagct gaa
tagt t ggat t
aaaaaaaaaa
cct cacgagg
gct ggggect
cttctagcag
t gaagcgat g
taggtctt gt
agt ct cat gg
ctgccagcetg
ct gggt t cct
gcgaccacag
tgcctgectg
agagcacct ¢
ccgectttge
cttctggttt
ctccect ggg
gcccagaact
gt t gaaggga
tgccecccte
t cct gaagt t
ggat ct cccc
cagt gct ggc
ccccagggct
t gggt gggct
caatagttcc
t gt gct at gg
ttggggt gca
gagggaggga
tttcccagge
acatct ggtt
ccctaagacc
t ggct ccaga
ctttgttcte
cccatctaca
t accct gggce
t gt t gagcag
gt 9gggggag
tgtattgtagt
at aaagtt at

gaaggct ccc
tgct cgegece
t cgcagt cac
cttctgecge
t ct gt cgact

gag ccc cgc cag gag ttc gaa gtg

Page

63

4109
4169
4229
4289
4349
4409
4469
4529
4589
4649
4709
4769
4829
4889
4949
5009
5069
5129
5189
5249
5309
5369
5429
5489
5549
5609
5669
5729
5789
5849
5909
5969
6029
6089
6149
6209
6269
6329
6389
6449
6509
6569
6629
6689
6749
6762

60

120
180
240
300
352



Met
999
d

ctg
Leu

aca
Thr

tac
Tyr

ccg
Pro
155

gtc
Val

aca
Thr

tca
Ser
235

aaa
Lys

gct
Al a
60

999
Ay

gat
Asp

tac
Tyr

gct
Al a
45

act
Thr

aag atc

Lys

cca
Pr o

age
Ser
140

tce
Ser

cgt
Arg

tcec
Ser

gtc

e Val

220

tta
Leu

aac
Asn

ccce
Pro
125

age
Ser

ctt
Leu

act
Thr

ccce
Pro

act

Thr d

205

tac
Tyr

cac
H s

acc
Thr

gce
Al a
110

agce
Ser

cce
Pro

cca
Pro

cca
Pro

gtg
Val
190

929
u

aaa
Lys

aac
Asn

cac
H s

age
Ser

Cc aca

Thr
95

acc
Thr

tct

Ser

acc
Thr

ccce
Pr o
175

ccce
Pr o

aac
Asn

cca
Pr o

-

gat
Asp
80

ccg
Pro

1

acg
Thr

agg att

Arg

gat

tcc
Ser

cca
Pro
160

aag
Lys

Met

ctg
Leu

cat
Hi s
240

cca

Pro d

145
cce
Pro

tcg
Ser

cca
Pro

aag
Lys
gac
225

cat
H s

tac

Tyr G

aaa
Lys

gga

cca

e Pro

cct
Pr o
130

ggc

acc
Thr

ccg
Pr o

cac
H s
210

ctg
Leu

aaa
Lys

Bl CL0210WCSEQ t xt
Met Ala GQu Pro Arg Gn Gu Phe G u Val

999
y

gca
Al a
115

cca
Pro

act
Thr

ele]
Arg

tct
Ser

ctg
Leu
195

cag
An

age
Ser

cca
Pro

t
a Arg

ttg
Leu
20

gag
Qu

cge

Al a

a gcc

Al a
100

aaa
Lys

aaa
Lys

cce
Pro

tcec
Ser
180

aag
Lys

ccg
Pro

aag
Lys

5

ag99
Gy

ggt
Gy

acc
Thr

Met

c aag

Lys
85

cct
Pr o

acc
Thr

tca

Ser

ccce
Pr o
165

gce
Al a

aat
Asn

gac
Asp

gac
Asp

ccce
Pro

gtc
Val
70

ag99
Gy

cca
Pro

ccg
Pro

999

age
Ser
150

aag
Lys

aag
Lys

agg
Arg

acg
Thr

agce
Ser
55

agt
Ser

cce
Pro
gat

135
cgc

Arg

aag
Lys

agce
Ser

aag
Lys
999
d

215

tcc
Ser

aaa
Lys

gac
Asp
40

ctg
Leu

aaa
Lys

gct
Al a
120

cgc
Arg

tcc
Ser

cgc
Arg

tcc
Ser
200

aag

y Lys

aag
Lys

gtg
Val

age
Ser

ggt
d

aag
Lys
105

cca
Pr o

agce
Ser

cgc
Arg

ctg
Leu
185

10

cag
An

g9c¢

ady

gac
Asp

aaa
Lys

aaa
Lys
90

ggc
Gy

aag
Lys

acc
Thr

agtg

Val
170

cag
An

aag atc

Lys

gta
Val
250

400

448

496

544

592

640

688

736

784

832

880

928

976

1024

1072



tct
Ser

aaa
Lys

tcc
Ser

ctg
Leu

gac
Asp

gaa
Qu

acc
Thr

cac
Hi s
285

cac
H s

999
y
300

gcga
Al a

tct
Ser
315

cca
Pr o

ele]
Arg

gta
Val

gac
Asp

tcg
Ser

ctg
Leu

gce
Al a

aag
Lys

agaggagaga
cccccagcet g
cggctttggce
aat t gat ggg
tccaacattt
gggagaagga
ccacct ctgg
acttggtgtg
gtt ggggt 99
gaagcacaag
cttgcegetg
tggtggcegg
t gggagaagg
gat gacct cc
ccctgecaggg
tattgagttc
tttagggcta
t ccaagcct g
cccectgtece
ccgt gagagce
agcct cacca
ct gagggt ga
ctctcagttc
ccectgtctcce
tgtttctgec
gt gct gagece
agggcaaggc
t agct gccaa
cctccacacc
agct ggaagce
tgcect cece
caccagagt g
gaaatgcttg
ggact cgt gt
cct cagcacc

aag
Lys

aat
Asn
270

aag
Lys

gag
Qu

ctc
Leu

cat
H s

acc
Thr

acc
Thr

age
Ser

ttc aag
Phe Lys

cac
H s

gtc
Va

cgc
e Arg
290

aag
Lys

gtc
Va

320

cce
Pro

cag
An
335

cag ggt
A@n dy

350

at gagagagt
ctcctcgeag
t cgggacttc
t gggct agt a
cct caggcaa
gaggct ct ga
ccctgttgtyg
tt cgt ggagc
ggcgggaggc
aagt gggagt
ggagagccaa
ggat gggggc
gacagcgggt
t t agaaaaga
t agggggcct
t gaaggt t gg
accagttctc
ggccact gge
ttcccacgge
ccaat cactg
cceccttctcea
aat t aaggga
cact cat cca
tcctcecegte
ttgttgacat
cacagcagca
acccagggca
cct cccagac
cgacaaaggg
cat gct gt ct
at ct gcaccc
act at gat ag
t aaagaggt t
ggcctgtatg
t gggacccaa

ctc
Leu

ttg
Leu

acg
Thr

tga tcag

gt ggaaaaaa
ftcggtt aat
aaaat cagt g
at aaaat att
ttccttttga
aagctgcttc
ggggt gt cac
cacaggcaga
cacgggggag
gggagaggaa
ggcct at gcc
ct gct gt ggg
aaaaagagaa
ct gaccttga
gagt t gaggg
aact gct gcc
tttgtaagga
at ctct ggag
cact gcagtc
cctat acccce
gt aat gaccc
aggcaaagt ¢
act gggaccc
acagat gt ga
ggagagagcc
ggct ggot gt
ggcccacagt
agcccagcecce
gaacacaccc
gttctgct gg
fgttgagttg
t gaaaagaaa
t ct aacccac
gt gccaccct
cagagaccag

Bl CLO210WCSEQ t xt

gac aga gtc
Asp Arg Val
260

cct
Pro
275

ggc
Gy

aac
Asn

gag
du

cca
Pro

tcg
Ser

tcc
Ser

tcc
Ser

acc
325

cta
Leu

gct gac
Ala Asp
340

gcccct

aaagaat aat
tggttaatca
at gggagt aa
t aaaaaaaaa
ttettttttc
tgggggat tt
agaggcagt g
cgat gt caac
gccgaggcag
gccacgt get
acctgcagcg
tcagtgtgcc
ggcaagct gg
tgtcttgaga
gcttccctcet
atgattttgg
cttgtgcctc
t gt gt ggggg
accccgtcetg
t cat cacacg
tggttggttg
caggcacaag
t caccacgaa
gccagggceac
ctttcccecetg
cttggttgtc
ccecgetgtcec
gct gct cagce
ccttggaaat
agcagctgaa
tagttggatt
aaaaaaaaaa
cct cacgagg
gct ggggcect
cttctagcag

Page

C aaa

Thr d

cag tcg
A n Ser

aag
Lys

aat
Asn

aaa
Lys
280

gga
Gy

gce
Al a
295

aag

Lys Lys

tct ggg
Ser G

gtg
Val
310

agc atc
Ser Ile

g9c¢
y

tct
Ser

gag gtg
A u Va

gacccggccce
cttaacct gc
gagcaaat t't
catt caaaaa
ttcccect ce
caagggact g
gcagcaacaa
cttgtgtgag
gggct gggea
ggagagt aga
t ct gagcggce
accct ctgca
caggagggt g
gcgct ggect
gctccacaga
ccactttgca
tt gggagacg
t ct gggaggc
cgcegetgtyg
t cacaatgtc
caggaggt ac
agt gggaccc
tctcatgatc
t gct cagct g
agaaggcctg
agt ggtggca
cccacttgca
t ccacat gca
ggttcttitc
cat at acata
tgtctgttta
aaaaaggacg
tgtctctcac
cccaagtttt
ct aaggaggc

65

att ggg
lle Ay
265

aag att
Lys

aca
Thr

gac
Asp

acg
Thr
atg
330

tcc
Ser

gce
Al a
345

ggggcggt ca at aattgtgg

ccgecctcetg
ttttgtcact
catctttcca
cat ggccaca
at gt agaaga
ggggt gccaa
aggat tt gaa
t gt gacgggg
gaggggagag
catcccectc
cgecet gt cet
gggcagcect g
gcacttcgtg
cttcctccct
aaccctgttt
gacct gggac
tccacccgtt
aggt cccgag
ctgttgtctg
ccgaattccc
ctactccata
cagcctctca
tgattcggt t
t gaccctagg
gccect tcet
ccaggat gga
ccctagettyg
t agt at cagc
ccccagtcce
gat gttgccce
fgcttggatt
catgtatoctt
ccccacact g
gaaaggct tt
cgttcagcetg

1120

1168

1216

1264

1312

1360

1411

1471
1531
1591
1651
1711
1771
1831
1891
1951
2011
2071
2131
2191
2251
2311
2371
2431
2491
2551
2611
2671
2731
2791
2851
2911
2971
3031
3091
3151
3211
3271
3331
3391
3451
3511



t gacgaaggc
cct t ggggct
cgaggat gt
aactcctgca
aagct ccgt g
ggggcagegc
ctgtcctgga
t caggagaca
act ccatctg
aact cagcag
ct gagggact
ctagagcttt
ccgttcgetg
gt ggggt aga
ctgcatttct
accat gggcc
ggccagcct a
ctggcttgtg
cacttctccc
cggctccttce
t gagact gt a
t aagat agt t
cccttttcat

cct tggggt t
ccccagcecag

tt caggggt ¢
ccgttggcac
agct gagat ¢
999cgagggc
fictgatttc
cct aat agac
agt cccat ga
ttagetttct
ctgactgttg

11
20
DNA

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

<220>
<223>

<400> 11
ccttcecect ga

<210> 12
<211> 20
<212> DNA
<213>

<220>
<223>

<400> 12
tcttattaat

13
20
DNA

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

<220>

Artificial

Artificial

Artificial

ct gaagcaca
ccctgtgtca
t ct ct ct ggt
t cacaagaaa
agcct cagec
agcct cccac
t ctgctct ag
ctgttcccaa
ct gccat gag
cct caggcecc
t ggcagt aga
acct gaaagg
agt cccagca
tttgotgotg
t cacgcacct
ttcttatacg
agat cat ggt
atcttaaatg
acct gcagag
aagct gctga
tcetgtttge
aacat gggca
gatttcaacc
tctcttttcc
gt gcaggegt
ct aagcccac
ctctgtgcca
actcgcttca
agaggt gatc
tcttcagctt
ttagccccat
tttcttcggt
gt ct gt gaat
ct gt aaaagt

aggttcctcc

tatctgcacc

ggat t aggac
gggcacagac

cat agcccga
aaggaagcca
acccct caga
caagggccct
aggcccaagce
agcct t gacc
aaaagggaag
aattctgcca
aat ccagggc
aagt ct ct gg
attctcctaa
gttagagat a
cggt tcct ct
gaaggctctg

tt agggt gat
aggacaat cc

ccagt gt cct
ctcactttat
tattgcttgt
aagggagat c
acatttgcta
act gacaggc
aggaat at gg
aat cat gcct
cct ct cacac
ccctcct cat
acct gcgt gt
t gaaaagggt
gagtttgcca
aatt ct gagg
gt ct at at ag
gaatttggaa

Sequence

Synthetic O igonucleotide

Sequence

Synthetic O igonucleotide

Sequence

Bl CLO210WCSEQ t xt

t gaagcgat g
taggtctt gt
agt ct cat gg
ctgccagcetg
ct gggt tcct
gcgaccacag
tgcctgectg
agagcacct ¢
ccgectttge
cttctggttt
ctccectggg
gcccagaact
gt t gaaggga
tgccecccte
t cct gaagt t
ggat ct cccc
cagt gct ggc
ccccagggct
t gggt gggct
caatagttcc
t gt gct at gg
tt ggggt gca
gagggaggga
tttcccagge
acatct ggtt
ccctaagacc
t ggct ccaga
ctitgttcte
cccatctaca
t accct gggce
t gt t gagcag
at 9gggggag
fgtattgtagt
at aaagtt at

at gt cccctt

ggctggtctg
cagt cccaaa

gggggat ct g
ctccaagctc
cagggatt gg
aggaaggat g
agcccgct ga
aaaacattgc
gggt acagt t
gct ggcagcet
ct ccaccaag
t ct gagaagg
attactgcca
cttgtgcect
cttgtggggc
agat aaattg
gggcact cct
agat aggat a
atttaaattg
9999aggggyg
gcact t aaac
gcagccacgg
agct ggct ag
gctttggeet
ttggcatcct
cacacagcct
caagt aaagc
gacct gcagc
act ggccet ag
gactatttct
ggacat gaaa
gttttaacaa
fact ctgat t
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ccctacttcce
gcttgeggceg
ggaggcttac
cagct cccag
gccct ct gga
gat gaattgc
act t gacaag
ccttgcacaa
t gcct aaaga
aaaggcaacc
t cgt gt gcag
agcctcccetg
agaaggaaat
acagtttcgg
gct ctt cage
aggct cttgg
aaaaggcacg
ccectcecect
tact gt atgc
act t cagt gg
gaggaatgtg
tgcctcgt aa
agt t agaggc
ttcattccct
gct geect ct
tccct ct aag

gtgcttttgg
cacgaggt cg
tt cat aaaac
agcct cacct
ggcacttgca
tcatcttagc
atgatttaca
aaa

3571
3631
3691
3751
3811
3871
3931
3991
4051
4111
4171
4231
4291
4351
4411
4471
4531
4591
4651
4711
4771
4831
4891
4951
5011
5071
5131
5191
5251
5311
5371
5431
5491
5544

20

20



<223> Synthetic Qigonucleotide

<400> 13
Ccagct tctt attaattatc

<210> 14

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic Qigonucleotide

<400> 14
taagatccag cttcttatta

<210> 15

<211> 18

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic Qigonucleotide

<400> 15
ggacgt gt ga aggt actc

<210> 16

<211> 18

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic Qigonucleotide

<400> 16
gcccaagaag gatttatt

<210> 17

<211> 18

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic Qigonucleotide

<400> 17
t cct gagagc ccaagaag

<210> 18

<211> 18

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic Qigonucleotide

<400> 18
cagat cct ga gagcccaa

<210> 19
<211> 21
<212> DNA

Bl CLO210WCSEQ t xt
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20

20

18

18

18

18



<213> Artificial Sequence

<220>
<223> Synthetic Qigonucleotide

<400> 19
t gaaggt act cacactgccg ¢

<210> 20

<211> 18

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic Qigonucleotide

<400> 20
tatctgcacc tttggtag

<210> 21

<211> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> Pri mer

<400> 21
cgggaaggt g cagataatta at aag

<210> 22

<211> 26

<212> DNA

<213> Artificial Sequence

<220>
<223> Pri mer

<400> 22
ggacgtgttt gatattatcc tttgag

<210> 23

<211> 18

<212> DNA

<213> Artificial Sequence

<220>
<223> Probe

<400> 23
agct ggat ct tagcaacg

<210> 24

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Pri mer

<400> 24
cactgagaac ctgaagcacc

Bl CLO210WCSEQ t xt
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21

18

25

26

18

20



<210> 25

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Pri mer

<400> 25
ggacgttgct aagatccagce t

<210> 26

<211> 26

<212> DNA

<213> Artificial Sequence

<220>
<223> Probe

<400> 26
ttaattatct gcacct tccc gCCt cC

<210> 27

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> Pri mer

<400> 27
ggat aat at ¢ aaacacgtcc cg

<210> 28

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Pri mer

<400> 28
tgcct aat ga gccacacttg

<210> 29

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> Probe

<400> 29
gt ctacaaac cagttgacct gagc

<210> 30

<211> 21

<212> RNA

<213> Artificial Sequence

<220>
<223> Synthetic Qigonucleotide

Bl CLO210WCSEQ t xt
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21

26

22

20

24



<400> 30

ugaagguacu cacacugccg ¢

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

31
18
RNA

<220>
<223>

<400> 31
uaucugcacc

<210> 32
<211>
<212>
<213>

DNA
homo

<400> 32

aatttataaa
gaaact taca
gagcaaagcg
agaacaccat
gacat gt ggg
accat at cag
agt cacccag
t at cacact g
aat t ggact g
tcctcact ga
tcct agacca
caggat acag
tgggettttt
tcagct cccet
gt agct ggga
atgggotttt
acctct gCCt
tttattagaa
gaagtt gagt
aat agggcca
ctct gt cagt
ccct gaaggg
gtccttccct
t at cacagac
gatcttattt
agggt geccac
ttctctctca
tctctccecca
gttcaggttc
at at ggcaca
ctcctacat a
t ggaacat ga
ctccttctct
aacaagt cccC
cacggagaag
t gaaccattg
ttagt ggcag
acaccattaa
caagat ggct
tctgtgatcc
t cagcaagag
gt gagccat t
acat at agt t

Artificial

uuugguag

141001

sapi ens

ggaaaaaggt
at cat ggcag

gggt aagccc
ggaggt aact
gattatgcga
aagct t aacc
ttatgctgtc
gct agt gcac
ccactttgtg
cagccaggga
ctcct aacaa
aatgttgttt
t gagacggag
gcaacctcca
ct acaagt gt
accat gttgg
cccaaagt gc
tgcacaatta
tgtgattcaa
t cagactttc
cact caacgt
acagagggct
at aggggaat
atttaaat at
tatgcatttg
gat at aaaaa
fgcattt aat
cct cccacat
ttttcccagg
gcct aggttc
cattggtata
t cagat gcca
t cct cccaac

t caggggt gg
gct ggct acc

tgttttgggg
agcct ccaaa
at aaaggaat
aggat cagga
t acat aagtg
aaagggacag
agttacctac
aaaat gacag

Sequence

Synthetic O igonucleotide

tt aat t gact
aagagaaagc
cttacaaaac
gcccccat ga
act ccaactc
ttctttggag
tt cagct act
tttcttccac
t cagggact a
gcaagtgatc
ccaactattc
tgtttttgtt
tctcactctg
cct cct gggt
gcgcecaccac
ct aggct get
t gggatt aca
at accagagg
cccaacaact
ccagt gt ggg
ggt ct ccctg
gaagcctgtc
ct gggcggcea
tttgat aact
aaaat att ct
aggtt aaata
t gaaaatctg
cat agcct at
ttctttttac
cacccaaat c
ccttgegett
cttccagcect
t ggagact ct
t gt aggct gc
aacct ggatc
tctatttatt
ttct at agat
t gcaaaccca
cccaactctc
ggcatgattg
gaagaaagag
at t gact aaa
atctgcttaa

Bl CLO210WCSEQ t xt

cacagt t cag
aaaccat cct
caccagat ct
ttcaattacc
aagat gagat
catgattatt
attttccata
cagcat acca
tctgtgctcc
cagct ct aaa
tgggt t gagt
gttgttgctg
tt gcccaggt
tt aagt gat t
acccagct aa
cccaaact cc
ggcgt gagece
cagt ggggaa

gcct gget gg
gccaacat ga

caacaaggt g
t gccaacagc
cacctccatc
gt acat aaga
t ct gagacag
ctctetgatt
gtttttctee
t cacat at gt
cacat ccccce
ctttctcctce
agggat ggcc
ct aagacagc
aaat gat gac
aaat ggaagg
act cacccaa
acaacagttt
acat t gat ct
gagaaggt aa
cagttttctt
t at aacat at
agggaat gca
ttatctggaa
gattgtttct

cat gt ct ggg
ttctcacatg

cat gagaact
t cccaccagg
tt gggt 9999
cagtt gaacc
tgtttctcaa
tctcaattta
aact act aca
actcacctta
t ct ccaagag
ttgttgtitg
agaagt gcag
ccecetgectce
tttttgtgtt
t gacct ccag
accacaccca
ggaaggact g

cat ggggagc
ctgggtcttt

actcttgcag
act cccagtg
t ccatgtcca
gtttccttta
ggcttttatc
cagaagt at ¢
ttctctgcta
ctgaat ct ca
cacccccaca
ttcttcctgg
at gt gact aa
cagtgtgttt
cctgcctcaa
agcttgagtc
gact gct cga
agcttgettt
cagt cct aac
tgaatttgtec
tcttctctgce
gcggccat ga
ftttcttggce
t gaacattca
agcat acgt t
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gaagt gtt ag
gt gacaggaa
cact at cacg
t ccetcccac
acacagccaa
t aagt t cagt
acatctgata
ccactttaac
agt gat aagg
tcat ct get t
gcagagagt t
tgtgtgtgtt
t ggcat gat ¢
cacctcctga
tttagt agaa
t gat ccacct
gcccagaat g
agcagaggag
tctggagtta
atacccccac
ccgagacaat
gct ggaacaa
t cacat acga
taatcttata
at attgccat
caat gat gac
gttctctacc
t gat agacaa
t aaaaagt at
gcccacaact
gttctaacag
cct ccat aag
gcaagcaaac
ccaaaccttc
agagtt ggtt
gt gaat agat
cgcat ct gga
t aaggt cat a
tattctgect
gatttctctt
ct gaat t agt
actctacatc
atttcaattt

21

18

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



aggcaaat gt
caatt at act
tttgact gt
t acaaagat g
t agt at gat a
cacacacacc
ctcaaatctc
cttgct ct gt
cctgggttca
ccaccacat c
ggct ggect t
gat t acaggc
gtacttcctc
cgccattctg
cgcctatttg
accaaaaaaa
ttgact gcac
agagact gga
ctagagtttg
gcaaaggaaa
t ggct acaga
gggcat t ggg
tagaagcttt
t gt ggt ggct
aggt caggag
aaaaat t agc
ggaaaat cgc

cagcct gggc
ccaaaaat aa

t gggct gat a
aaccaagat a
aat t ccaggc
gggagt t aga
aaaaagtt ag
t gggaagat t
cact ccagcc
ggt gt acacc
gt cagaaggc
ctttgggt at
agaaaaaggt
t ct at aacat
gacaacttcc
tcccact get
gcct ggggcece
tcttccaggg
gcat aaaggt
gcactgtttg
gtttettttt
gatttgttaa
agaaaggaag
agggt ¢ggag
ggagaggaca
act ggccttg
aagact ccaa
cggt cagcgce
ggaacgagcc
ggccggagga
gcgttcecge
gcgegegcecce
caccgcccac
cgt cct cgece
cgectetgtg
gt gcgeeggg

gaccat t cag
gttatcttag
acagtttatt
at aat gaaat
gtttaatgac
tcatttaatt
ggt gget tgce
aacaggct gg
agcgattctc
tggct aat t t
gaact cctga
at gagccact
gagtttttce
gt ggcggaaa
gaat gtctac
ggggacact a
ccccttcecca
aatgtccctt
aaggt t aggt
acct cagaat
gt aggt ggga
gggacacttg
tacatatttt
cacacctgta
at cgagacca
cgggagt gat
t t gaacccgg
aacagagcga
at aaat aaaa
t agggagaaa
gaggtcttga
t gagt gcagt
aagcagcct g
ccaggt gt gg
gct t gagecc
t gagcaagac
at caaggggc
t agggcagat
atgcccct ct
cagttccaga
atgttgattt
catctcccta
t gggct t aaa
t gggcgacca
gacaat ct ct
gtttcaaaag
aaat t cgt ct
ttttaagtac

ggaaaggat t
cagcct ggag

cggacggact
ccgececcagg

ccccgacccce
ct acaggagg
cgcggcect ga
gggagacgcc
gaaggct ccc
t gct cgegece
t cgcagt cac
cttctgecge
t ct gt cgact
cacccct geg

cat cggt cgg

t gt gagggga
agggggaaaa
ttacgt at ag
aact agt att
tatttgtcag
cct gt at caa
acaacaaat g
agt gcaat gg
ct gcct cagt
ttgtgatttt
cctcaagcga
gcgeccagcec
tt cct gagat
ggaagagt aa
at cat gt aaa

tt ggggacaa
ctttcagaaa

ccagt t gggg
agact act gg
t acagaggt g
aagaaaat gg
aaagct aaac
t gagcaagag
at cccagcac
gcct ggccaa
ggcat at gcc
gaaacaggt t
gact ccat ct
tgatcacttc
ct ggagagca
act aggat gg
ggct cat gcc
ggcaacact g
t ggt gcccac
caggagttca
cttgtctcca
agctccat ct
tgctttgage
gtttaaaaat
aact gt gt ga
tttaaaaaga
ggaggagat g
cttgatgttg
gcagaat gag
agct ggeccct
acgt gat aca
aattt aagat
agttctactg
caccttggtc
gaaagagacc
cgagggccgg
ct gact gaaa
gcat ggcccg
t ggagaaagc
ggcgt agegy
ggacggccga
gcggaggccg
tgcgecgecce
cgccacccac
cgccaccaca
at caggt aag
ccgecgeccce
ggccaccgcea

Bl CLO210WCSEQ t xt

ccatactgtc
at gt gaaat t
aaat aaaat a
t at aat agt a
atgttgtgta
t caggat aca
cttatttctt
t gcaat ct cg
ctctcgagta
agt agagat g
t ccacccacc
ccaaatgttt
ct aagct gaa
aagt ggt aga
t ggt aat gga
taaccacatt
gaagaagagt
t gattaggga
t gggt gaaga
gaaaaagagt
gaggacaagg
taaggggttg
agt gacat aa
tttgggaggc
cat ggt gaaa
t gt aat ccca
gcagt gagcec
caaaaaaaca
t gaat act ga
aggagat cac
t ggcagtt ag
t gt aat ccca
caagacct cc
ctgtagtccce
agcttgecegt
aaaaaaggt ¢
ccaggccat t
aagcccccat
aaagttaata
at aaagcat t
at at aagagc
gct gcect aa
gggaaat gaa
gaccact ggt
taaacattca
aat aact gca
ttttttttcet
t at t gt aact
agt aacaaaa
ttagccaggg
ccacgt ggaa
gt aaagggca
aaggaggaca
gcgtgcgeca
gagggggacc
gcggcagggc
cgctgeccge
gccggect ca
cagct ccggce
gccaccttct
cgccegeggcet
t cgeecteec
gggcccct cc

attaggtccc
t gaat gt aga
at gt gt agca
t aat agt ata
agaaacttta
ggacgct gt g
tttttttttt
gct cact gca
gct gggaaca
ggatttcacc
t cagcct ccc
atttcttget
ggaacagct ¢
acct t gcaat
caagtatgta
t caat gct gc
aattttgetg
aggctttggt
aagaacaagg
t ct agt caag
gct cagat ga
aacttaattt
t t aaaat gat
t gaggagct t
tcccgtcecta
gt agct ggga
gagat cgt gc
aaacaaacac
t ct aact agg
t aaggt ccct
aacaacaaca
acgctttggg
t ctct aaaaa
agcaact cag
gagct acgat
aattccactg
ggct cat gag

ggtggttctc
tgcatttaaa

ttacttgett
t at gcaaat t
acccccct ac
aaat ccaagc
cagtttcagg
gact t caagc
aat gct ct gc
gacgt aacgg
gagttagctt
aaggt gggaa
gggcggtttc

ggccgct cag
gcggacccag

cccaccccceg
cggaacgcgc
gcgaaagggc
gct cgegege
cccctcccect
ggaacgcgcec
accaacagca
cctcetcecge
ccgaaatctg
t ct ccgcaga
ctgcctccce
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t gt cagt t ct
cgagtgttga
aaagcatt at
gtatttataa
tacacacaca
gt aacaact c
gacaccaagt
gcct ct gect
caggcacgcg
atgttgctca
aaagt gct gg
cat gt gacat
t ct ggagcca
gct ctt gaag
t aat ccccac
aagacggat a
aactccttct
aaaatttgag
acctttgtag
ccactt cagc
tgggggattg
aggaggcagt
ctgggccagg

gggt cacctg
ct aaaaat ac

ggct gagaca
cactgcact ¢
acacaaaaaa
ggt t gcaggg
acat gt ccag
acaaaaagt ¢
aggct gaggt
aaaaaaaaaa
aaggct gagg
tgt gccactg
acttttctaa
acattctgta
actcctactt
aaaaaaaagg
tttctattaa
ggagct t caa
at agaaat ca
t aaggccgaa
ct gaggt gcg
tctatttaca
gatgtgttaa
ttagattcac
gct ttaagec
aaaagcaagg
gggact acga
gacttctgta
cggcggagec
caacgacaca
gt gcgeget g
agcgccgaga
gcccact agt
ggggaggct ¢
ctcttcgeeg
gcgecegcet ge
tgtcctctce
cct cgeegt ¢

ctggggcettc
tgct cgg9g9g9g

2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360



ct ggggceag
cgcgtgtgtg
t gt gccggea
cgact gcagc
tgtgtgtgtg
gcegetgttce
ct gcacgcecce
attttaggcg
t ggggact gg
cttcccecetg
cggat cccac
ct cggeggece
gcgaggct ge
ccggcgt gt g
cggcagt gag
act cccgecce
gcgt gt cacg
ggggcct ggc
cgggegt gag
gtagaggtta
cagt caacct
gcccattgtt
ccggcacgca
ggaagctt ct
at ctcgeccce
gagggacgct
ttacgeccctg
cttcggccac
gaaaccacag
tt ggggaccc
agccccgaac
agat aggcgg
atcttaaata
ggcaggggga
gcacggtttt
ggaagagcat
gggaat ggct
gct ggagcecet
agcggct cag
cgcggagt t ¢
cgcggcecacyg
gaaagggagc
gcgettctge
fgggcaaggc
act ct at cct
tgcagctttt
ctgggcacgg
tacattccga
ctccgtctca
gct cacccct
tcceect cgg
cggttgattc
cattgtattt
gt at aagcat
tat cccctge
cttggccaag
ggt tcacctt
gacagt ccat
cat tgct cct
agaat cgct t
t taaacgt gc
agat t gt ggt
t t aaagaaac

ggcggcect gg
t gt gct ggag
gggt ggggcyg
cttttgccge
gaggggt ccg
gccat caget
ctccetgcac
ggggccggec
gagaaat cga
cgcacgcctg
t gt gcacgcet
gct ggt cccc
aggt gcat ct
cgct ceetge
t gt ggaccct
ccagcccccce
tctttacggt
att aaaggga
cact gggggc
cgtgatctgce
ccccect acg
ggat ct cgag
fggaacgggc

gaagggat gg
tccctacace

ggct acccat
ttgcttcgee
acccatcttt
gt gt ccggag
t 9gggt aggg
ccccgegcect
ccct ggat gt
aatttcaccc
act cct ggcce
ctggttaatt
ct aggagct g
t ggctgcecg
gggt act gcg
ggat cgattc
cccttccaga
gctacgt at't
ccggt gggga
gatttcgctc
cgggggcgct
ggct ctgcge
gcgeggat ga
at cct ggggce
gcgagt gacc
gaat ggt cca
ctgcgtgcetce
ccccttaact
t ggagt gt ca
act gt at aag
ct ccaaat cc
ccccacccect
tttgcttctc
t ggacgat tt
gact gtt cct
ccgacaggaa
t gat t gagga
cctttgacce
tttcettctg
tgttttattc

aaagggacct
ggt cttcacc
cggeggeggt
aat gggcgt g
at aacgaccc
ct aagaaaga
ct cccgagcea
ccctccectt
ggagat gggg
gcacagagac
cgcaaaggca
gtt cgcgggce
cggggcggat
cggaggcgcy
agt gggcgag
tttttttccce
gccat gccaa
gggggacaat
gttcgcccag
gct cccagcec
cccat gegece

gcttgctggg
gt gaccgcgc
gattcgagtc
ccaagtgtcc
ccggggat gg
tggccggaga
ct gagcccac
aggggat ct t
ggagccgege
gaggct gt t't
atttttatta
gt gt ccaagt
aacgaat cca
ct atcgct ga
aat cct ccac
cccgggacca
aggct cct cg
aagcat cgtc
t ggagcgagg
gccat ctcge
t gagcgcatt
cattttgaaa
gt t aat ggag
gcgct t taag
cggt ggggt g
cat cgacgac
cctct caccce

ggct ggaagg

aggct ccagg
gacccat cct

ftttgtgttt
cattgtatta
tccct ct acg
gct acgcagg
t aacagat gt
9999aagggg

gct ggaaggg
caaaagaaat

aaggt t agat
tcatgccctt
cctttttaac
cactttccct

Bl CLO210WCSEQ t xt

gagcaaggga
accagattcg
gacttggggg
fgtgtgtatg
ccgaaaccga
cgt ggat cgg
gtgattccga
ttcctcecttce
aggggt ccac
gcgagcageg
gggt t cacct
acgcacagcc
ttctttctca
gggct ggege
gaaggggagag
cct cggaacg
accgggt ggc
cagcgct gaa
caccttcttc
ctggtttctg
tctctttcect
tt cgat gaac
gcagcct cgt
t ccgt gegeg
t gagggccac
ot ggggagec
at gt gaggaa
tggact gggc

ggggct ggcce
ccagt cggcc

ctgattggcc
atattatgtc
t caccgegec
t gcct cgeece
aaact ggt gc
gcggagt cgce
ggccgacccet

cat ggct ggg
tctcctccect

gt ct cggggt
gagcagagat
tagcccaatg
tgtgttggcg
gaacct cagg
gaaat ggctt
ct gaaccagc
tcctccccat
tctggcgcetc
gat gat gggg
ct cagcagga
acaggagaca
t gt gat ggct
taattactgt
t aaacaaatt
t ccggagt ga
ttatatagca
cttgttggcet
cgtgactttt
ggat actgcc
ttattccggt
ggaggt cggt
atctgttgtt
cagcatttat

Page

t gcacgcacg
cgcagacccc
agggggct gc
tgtgtgtgtg
at ct gaaatc
gttctagaaa
cagggccttc
agaaacccgt
gcget gt cac
ccgt gecet ga
ggcctggega
gcagccacgc
gcgct cggag
gcagggct cg
gat aggct gt
cgaggt gcca
cgggct t cat
atctt ggcgt
gggggct ctt
gcttttattc
ftttcgctcc
t cgagt caac
ct cggagt ct
ctgcgggcgg
gccacaccag
ct ggcggggc
ggggcat aag
gcagagggag
t caccccttc
t cct ggagga

cct ggaggcec
cgtactgatt

cccaaaaccyg
tcctgtgatg
gggaggcgea
caggttgatc
cctt gacggt
cccgecgega
cgcceccaga
ggccccggaa
gt cacctcct
ct gggaacaa
ctttggtggg
gggacggt cc
ccct ccagga
cggt gegcecet
t cccagcagg
acacacct gt
gct ccgacag
ccaatttgag
gggaaat gt ¢
gcttatattt
at aagct get
aat ggat aaa
ctcttgaagc
at aacct ggc
ttgctgggt t
aagt ggtttc
cat aaatt gt
t ggaaaaagt

gccagcect gg
acagt ccatt

gtgt gt ggtt

72

cgt gagt gcg
aggt ggaggc
ccttcactct
tgtgtgtgtg
cgetgtccct
agat gact cc
act gcccctg
aggggacat t
titagttgee
gaacagt gcg
tgt ggacgga
acggat gggc
c€gcagggacgce
cccctcactg
gcctcctcec
tettttttcg
aggacagggc
tttgctgctg
tgctttgtct
t gagggt gt t
tcatttccga
cccecgacce
gccggcegcecyg
cggcagaggg
gttgcccage
ctctccggcet
gttactggtyg
gat tgccat g
cct gcggaga
cacgggagga
gcagacacgc
aatattattt
agt ct ggggc
aacct ggt ac
cttctgagac
tgaatttctg
ggcgt agagg
ggagt t gcag
cagagct ggg
aaggggagcc
gcctttggag
agcgcact cc
gccget gegg
ttcgt aggaa

cct cgaggga
ct ggaaat gt

cgggagct ct
aact ccaaac
cgactgccta
t{ctatctga
tttcctaccg
act gt at aag
tatatttact
cagat aagt g
tcatacattc
ttggctcttg
t t ggat gagt
t aat at cagg
t agaaaact t
ggcctttcta
agat gggat a
t gt t gaaaat
t cagtagctc

6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140



tgtggctata
t ggaccttgc
gaat cact ca

gaggt attcg

gggaagcagg
caccgtgttc

cctaacttgce
ggggcacctc
gggagaggag
t ct caact gg
ggt gct act g
gcacaggaca
t gacact ggc
aagtgcttgc
tgttattatc
t cacagagcc
acat gt gggt
tt gacccagt
ct gt aat cgg
tcttatctgg
aaaacaaaga
t ct ggact gc
at caagact g
agggacat ca
act gat gagg
cctcttgtaa
ccaggctttg
ctgtctcgece
caggt gccat
gagt gt gagg
ttctgtaagc
t at agt ccct
t cagggaccc
gccaaggct a
caggt cccca
aggt aggct ¢
t aagccat at
gtacct gt ct
aagcacat ag
gt gat t ggct
faaattgita
gcaccaaact
acacagaact
cttcctgaaa
cctgecttcce
atctttccag
agggaaggcg
acattggtaa
t t aaat aaag
agtcattt at
aagt aacaat
atagatttcc
ttttgacaca
ctgttttgee
tttgggtita
tttttttttce
tctttccaaa
cct cagcact
tctcgctcta
cct cct gggt
ccat aat gct

gct ggt cceg
ttacaggt gt

t gt acgaaca
cttctattga
aaaacaaata
gt ccat acca
t gggaaact g
agagaccccc
cat gcccagg
agcaggt gac
t cct cat gt t
gggccact ga
acatcttgtg
gtctcct aca
act gct at ct
taagattatc
t ccgt gat gg
agt gggt gt
ttacttggce
agaat attga
agcat gaccc
ccccgacaca
gcaaat at ct
t ct gccat at
ggggat caag
gat ccccagce
cctgctctga
gaatcttttg
caat aagt at
cctgttgect
gctcctgeca
aggaatttga
at gcagat ag
taattttctt
gat agaaat ¢
t t caaggaag
gt gcagggca
t gat cgggcce
tgtttagctg
cacgggttgc
t aactgct ca
gaat gaccag
cact gagt ag
gggcagaagt
cttgccacag
t ccact ccat
cgccagccat
tttactcgtt
aaggaggt aa
act ggcaaac
caaacttgtg
gaat t aat aa
atat cagttt
aagattttac
gggct caggt
t at gccacat
cat t gt ggag
atggtctita
acat t caact
tttactccat
t cgcccagge
t caagcaatt
cggctgattt
aact t ct gac
gagccaccgce

cgtgttattt
tgtatttatt
aaaacagccg
aatggatttt
cgtttgactc
aaagccccct
agt t aggt gc
gggaagagaa
ccagcaggga
gat gt ct aga
ggt agaggcc
tcaaaatatg
taattacatt
tcatttaatc
ggaaact gaa
ggagct ggt t
at t gt ggact
tt ccaaaacc
agaat aaggt
gagagcaagg
cttcctaagg
gacggggcag
acgtagattc
ttaggttctg
gat t gt gggt
gcaaagat gg
tccattatac
t gccaaagag
cct ct geccag
gacaggtttt
aat gggcttc
tgettttttce
caaacaccat
gt ttgggage
gtgttctgca
t cct gggcac
ct t ggagagt
catggggttc
gt aaat ggca
aggggt ct aa
ggat caagat
ggatcctctg
gcaagcggag
gccaggaat a
cccgggeagyg
gaat aaaaag
agaagagat t
agatttcagg
gt gt act gaa
attcggccta
t aaaaagt ca
tttaaccgaa
cttctcettgg
t aat aat gca
t cat ct gaat
ccatcccatt
aaattttctt
cagct t gcac
tt aagt gcaa
ccgect cagce
ttgtattttt
ccaagtgatc
gcccggecag

Bl CLO210WCSEQ t xt

ttccaattgg
tagcatcttc
t aggggcct a
at ccat gaag
tgctctitce
cacact ccca
ttccact agt
gaccccagcec
ctctcagctg
gagatgtttt
aggaat gct g
acccagtccc
cat t gagt gt
ct cacaacac
gcacagagag
gcct gacact
agt ct gggaa
act gt ctcac
t agggagat g
catttcactc
tccttaaacc
ctggtttgat
agt gt ggcca
tacct cggca
gt gggt t gag
gcctgggagyg
t gt ggt acct
titgctgtce
gttccctgece
gagctttctg
agcaaaat ac
atatttcatc
gt cagcgagt
agct caaggg
t gt ggaggca
aaat cccagc
tttttgtcat
acacaagct a
t cat cggcgg
agat cct ggt
aggaaaagt ¢
aaaatt gcac
atttgtcatc
aact gcat gc
gt gacct ggc
t gagggct ga
ttacaaat ga
gtggttggtt
tct t aggaat
agaagccttc
ttatatcaga
act at at aaa
t gt ct ggat ¢
ct gt ct gggt
gcagaat cct
t gat agt aaa
aaaatcattg
cttatttttt
t ggcgcegat ¢
ctccgeegt a
gt agggat gg
cacccacctc
cttgcacctt

acatgtgata
cttactccct
at acagt gct
gat aaat ggg
t ccaccacca
gaaacacccc
gacat ggagc
t caccagctg
ttttcctgta
tgttttcaca
t taaacat cc
aat gt cacca
cttttaggag
ttccgetatg
ggt t agt aac
agttccctcc
cccagat atg
aaat gaat tt
t ggagt t aaa
tacattggtg
tcttccccca
t gacccaggg
aggt caagt c
aggt gaaagc
t tgggt gggc
cttttctcac
t ggggct acc
aagaat t cct
t gcccagat g
ggttctccag
aaact cgaac
aggct ccatg
ccccaagaaa
cagacact gt
gtttggecta
tccetgetca
ccacaacttg
acccggt act
t gt cct gt gg
gat ggaat ca
ggcaact acc
acacccat gt
t gct gt ccct
t ct ccaccag
ttagtacatc
t cgagaaagt
agt aatt caa
gagagt agag
tccatgtatc
ttatcgctta
aaatcattta
tgtgaatttg
agccagttga
cctccgat tt
t cagggat tt
tattactcac
aatgatttga
aatctttttt
tt ggct cact
gccgggact a
ggt atcgcca
ggcctcccaa
atttaggata
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attttccaac
cct t gaaaaa
agacat acaa
gaaat acagt
ctttcctcat
cct ggccact
tggcgt ttgg
ggct gcagcea
aaaccat ggt

act cgggoag
t acaaggaag

ct gct gggat
gccct attct
t agcaggt gc
ttgct aaagg
cctctcagece
at ct at aaca
t t acaagagt
gct ctcaatt
ctctgtttat
at ccagggt t
aaggct ggaa
tctgaggttt
gtt ggcgecce
at aggcaagt
ttcctggage
t gagaat cct
ttcctgtcte
gct cccaact
tt aggaaact
aacttccatg
ct gagcccaa
tgcattttgt
taccct ccce
at ggt t aagg
ct gt gagacc
gagt at gat g
cact agggcc
at gagt gct t
gttgtacaga
cagct cccct
ttaaat gt ac
gcctcatctt
cccaaact ga
gggt t cagag
aat ggcagt ¢
cagagt gct g
t agaaaagga
caat aagt at
aat caagact
aat gat acac
ttcacccatc
aatttcttgt
cagttt ggat
tacttttttt
ctttatgaag
agagct tatt
t gagacggag
gcgacctcca
caggt acaca
t gt t ggccag
agt gct ggga
tgtgattatt

13860
13920



at agcaagt ¢
ttggct gt ga
tgtttacaga
cttataaatt
t agcacagca
caacagact g
cttagat caa
agcaat t gat
aat ccaggca
ttccagccta
ct aagtctgc
ccctgggat a
acagacgcca
gacggt gct ¢
t aaat cat gt
tcattt cagt
cttgcctcat
agggcaacat
ggccgaggcy
cgt ctctact
ctact cgaga
ccgagat cgc
aaaaaaaaaa
aaaat at aat
tatatattat
atttatatat
tatattatat
atatatttat
tatatattta
tattatatat
tct aat at at
ttatatatat
atatatatta
atattatata
t gt aat ccca
acaaaacaag
tgtgtctgta
ttcaaggct a
gccetgtcete
atattcacta
aacagctttc
gcaaaggtta
gcaaaagt ca
aaacat cagg
tgtcttttce
cagcct ctgc
aacat cccta
t aaaacct at
ctctccaccyg
ctgtgcctga
act gaat aaa
caatgttcga
t t gacaat ct
cgtttgttac
gttatcactg
t ggccaagat
gtcttcccece
t gaaat aaaa
gat gcct ccc
cct gacctga
agctggttcce

gt ggccacag
caaaccaggg

t ggt gt acat
t aagaggcag
ccttcatgtc
agt aaaaggt
ctttgaagtc
aaaat aagt t
t gt ccaacac
aataatgttt
t caaagagaa
t ggcccagt t
agtttcacca
gcaaggat at
cagaat gcca
ctcceccage
gt caacagag
ggtacct gt t
ccccectccca
caggcagt ct
ggcagat cat
aaaaat acaa
ggct gaggca
accact gcac
ggaatctctt
atatatattt
atattatata
tatatattta
attatatatt
atattatata
tatattatat
gttatatatt
tatatatatt
ttttatatat
tatattatat
t at at acaca
gcact gt ggg
atcctgtctc
gccctaget a
cagt gagct a
taaacttttt
cctatttagtt
tactttgaca
t at at gcaaa
tgot gt agt c
aat agccat t
ct at gagcag
ctct gct get
aatccgcttg
ttaatatttt
ggttcagttc
gaaaaggcca
tt gaaat aaa
t ggct gat ga
gggccaagt t
cagt aagact
gctgct tagg
taagatttcc
t cagaat gga
caactt aaga
aggagccgcea
aat agt at ag
t aggggt gag
cccagcect ge
t gcaagacag

acaagatttt
t cct gact gc
ttattcttac
gggcattctc
at t cacat ag
taaat t ccct
t aaaaacagt
cattcattcc
gagggacat a
ttctgtttta
caaaaagt cc
t agaagaccc
agaacgaagt
gt aaaggaca
ttgtcctgga
tccagttgtt
t ggect gt cc
gggcgeggt g
gaggt t agga
aaaat t agcc
ggggaat ggc
t ctagccet gg
tggttttata
at at aatata
tattatatat
tatatattat
atatattt at
tttatatata
atatttatat
atatatattt
atatatatta
at aat atgta
atatattata
tatatatata
aggat cact t
t acaaaagga
ctt gggaggc
tgattgtcce
ttttttaatt
gcat gcct gc
at gt at caga
t aaaact gt't
gcat gt gaac
t ggaagagt ¢
gggaaatt cc
ggtccccatg
aat aat gaag
t cct ggat aa
ttcctttagt
gt ggcggct g
tccctitcaa
gaaat gcaag
aaaaaaaat a
gaatt ccaga
gt t gccaagc
catgcctcca
tgataatgtg
gaattccttt
gt caggt gct
ct gct geccac
ggct gagcca
actgatcttg

tgggt 99999

Bl CL0210WCSEQ t xt

gaat gggcac
agat caggct
agggt at cag
cccgeccat ¢
aat cccaact
ttgctat at t
tttaaat cag
tctectttgg
attatctcta
ct gagaaggc
agggat gcac
ctggct ct gt
gct gggaagg
gctcctecte
t cggat ccag
cttaattgaa
cccaaaaaga
gct cacgcect
gat t gagacc
gggcgt ggt g
gt gaacccgg
gcgacagagc
tatatttttt
at at at aaat
tatatattta
atatttatat
atatattata
ttatatatta
atattatata
at at at at aa
tatattataa
t aat at at aa
tatattatat
t aaat gaggc
gaagccagga
aact gt aaaa
cgaagcagga
atagcactcc
ctatttatat
attttttata
atttaaatca
gt ct at aacc
ctgtcccttt
at cagccct c
acgct ggccce
aggccagct t
tgatcattca
t cct at aggg
ggt gaagttc
cactctgttc
t gt cat taag
aaaaaatttt
aaaat aaaaa
agcaagct ac
cctgaattca
tatttccatc
gtctctettc
gagcttctca
gat ct gaagt
ct ggct cect
gcagggt ccg
tctgtcccct
t gcctt gage

agat gacctt
gt gt ggaccc
aagaacacct
ttctgtctgt
t aagagggt a
aactcccctg
caagt gagaa
ccccgtccac
gt cccagcetg
fggt gat gt t
tttcatgcett
aattgctt gt
acaaat t cat
ctgaattgga
ttctgccatt
cagt ggcacc
gacttcttgg
gt aat cccag
atcctggcett
gcgggegect
gaggt ggagyg
fagacttctt
ttatatatat
atattatata
tatatttata
at aat atata
tattatatat
tatattatat
ttatatatta
tatattgt at
tatatattat
t at at at aaa
atattaaata
caggct cggt
gt ct gagact
attagct ggg
ggat cgettg
agcct gggt a
ttacat gt at
ctgggcettge
gcaat at gt't
tcctgttaca
cat agct get
ccaccat ccg
caat ccccag
agaaacggag
t aaact cacc
ataacttgcc
ctccecttcett
cct gt ggagt
t gct at aaat
t aat cagt ag
gacttttaaa
tccctcattt
tttgtcaact
t gagaaat gg
tgttcgcata
gaagt gct gc
ctttggtggg
t agcgt cagt
t gcccaggag
t ctttggaag
at gacctcaa
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t agt aagt gc
cagccttgca
act ggggaaa
ct gccaggac
aaat cctcct
aggaaagagt
ttaaat ctga
cctactgcta
ctggttttce
at ctt gggat
gt gt cctcct
cat gt gct ct
ggaaccgt gg
gccagegttc
gat tt gcagg
aaact att gt
gtaattaatc
cactttggga
t gt gaaaccc
gt agt cccag
tt gcagt gag
ct caaaaaaa
aat atatatt
ttatatattt
tattatatat
ttatatatta
attatatatt
atttatatat
tatatgtata
atattatata
atattatata
aacat at at a
tattttatat
ggct cacact
agcct gggca
cat gat ggca
agcccaggag
acacagcaag
ttaaat gt ga
caaaaacccyg
aat aagccaa
ct ggggcaca
cat tgccagg
ttttctgtct
t gcagcggcet
gattttgcag
t gaacctt at
tcct gggcet t
agcat ct caa
gtt aat aaag
aat cat gaac
gat t cat aag
aagat ctt at
gt gggeccct
aagagatttt
agatt at act
gt cat agaac
agggct ggag
ctgactttag
cagacggt gc
ggat gcat gg
gaaggagccc
gtgatttcca

13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15420
15480
15540
15600
15660
15720
15780
15840
15900
15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920
16980
17040
17100
17160
17220
17280
17340
17400
17460
17520
17580
17640
17700



gcccect geca
cgacccttgg
cct aaccaga
ctccccacca
att aaagcca
cacggggcag
ggct aaagt ¢
ggaggt attt
cgt ggccagg
t aaaat gct g
t ccagt cceg
cagacccgcc
ct caccagcg
aat aat gagt
ttgccaaatt
t gccat gggce
ccttggctca
agat gccgt g
cccaccccct
ccagccttgg
gct ccccagt
cacaggttgc
cacagagct g
aaat caaaca
t cct agcact
gaaacattct
gt ccaaat ga
ct aaaaccat
agagaagcaa
gt ccaggccc
atctggttct
ggact ggaga
agaaattatt
gacggcagaa
tttttcttcce
gctttccgga
ggt aagccca
tt aaaagt gg
aaagggt cac
ctacact acc
t gt ggt t cac
ct cacacagc
ggtactttca
gagtcatttc
ccagct acaa
tttggagcag
gt act gagt ¢
ct ggagacag
cagcgggagce
t gggcagagg
agaccacgaa
t ggcaacaga
t aagact gcc
gaacacttgg
agaaggt cag
cccagcact t
ct gggcaaca
t ggct cat gc
ggagt t t gag
ttagccaagc
agaat cgctt
cct ggt tgac

t ggt ggagca

gtgctgactt
atggaatttc
cagggacttg
ct cacagt gt
ggcat t gact
gcgegt t aat
agtttgectt
cagggt gt at
tttgagtgcc
cccccattac
aat gt ggcaa
agtttcttce
at aaaat gat
tgttccct gt
cct cccagag
at cgcct get
cctcectgee
ctetttetge
atttaaattg
cact caaggt
gcct cacagt
acgtcctgtg
ggcacat aga
ggccaat gtc
cagt t ccagt
ataatcgttc
gttttgct at
tgcctcgtta
act gagact c
aagctctctc
actgcctgtg
agccat gccc
t gaaaccaaa
ccaaatttag
ggct cacat ¢

ggggtccatg
gggaagat ga
ggcggtttcce
agt gagaggg
t gat ccccect
act ct gggac
t gaggct ggg
t ggcgtt gaa
t cagttctgg
agt gaagat a
gt ggagcagg
attcttcaag
t at cat cagt
t gcagagt gc
gcat ctct ct
caccct gtgc
gagat cgaca
acct t ccagt
gact acct gg
t cccaat aac
t gggaggct g
t agcaaaacc
ct gt aat ccc
accagcct gg
at gat ggcat
gaat ccagga
agagcaagac
ctacgtgtaa

ct ct ggggaa

ct gggagct t
gt acagaat ¢

ttagcatgtg
t ggat ggt gt
tgaactgctt
caccct gt aa
gcat aacccc
agt cct gggt
cacct ggt ct
gccat ggagce
aggcattgcc
t{tagacctt
ttcaattcca
caaccccgtc
aagccaagct
cagt cccgec
cccttgetca
acctgacctt
ccagaggct a
ttccticttg
agggcaagga
t agct caaaa
aaat gagctc
actctatata
ctttgceccta
acgaagat gc
at cct cagtc
agagatttca
ccgcet t geet
ct agt cgt gc
t ccagcct ct
ggcaagcct ¢
tgctgtggge
aagcat gaaa
t ggct agagg
cattcagctt
ct gagcaagg
gaggt gagga
tcctcaaaaa
caggaaaagg
gttatgcata
at acacttcc
tcttgectce
ccatatgtga
cagagggat c
aaaagtttta
cctggeccecg

gggcaccttg
gtcgccattg

c¢cgggggaca
cctggacccce
gggat aagcc
ctttctggat
aaat cgaagt
aggt gggcag
ctgtctctac
aacagtttgg
ccaacagggt
gt gcct at aa
ggtggttgca
tctgtctcaa
t ct cagct at

Bl CLO210WCSEQ t xt

gggct gggac
tfctottttt

tcatattcta
acaggaat cg
aat attctga
gcacct ggca
at ggagggt t
caccctgaca
gt ccagt ggc
gtgcacttcg
cttaagct ct
tcagtttgcc
at cat ct cac
aaatt cat at
acctgccctg
ggcct cgagce
tcctgccage
cccat ggcag
cctcagtgtc
cgegtttcct
cceceegette
ctgtgtctta
ccctetttat
tccttattta
cat ggaaat a
cttcagacca
t gat aat aat
ccgaggt gog
cagct gggga
t cctgect ct
aggagccaaa
gt gaat gggt
t aaaccaggc
aggt ccacac
aatgttcaca
ct ggaagat g
cccagacagc
cagacaaagt
gact gagt ct
tccactttac
gggagt gat g
t cgaat t act
cacagccacc
cacgttctcc
t at cccaccce
atttcagcct
gaagcat cca
agcat ggcct
gcacacagcc
ggcagcccag
gat gcaacca
at gt cacggg
ctgcctcecta
acacaaat at
cagct gggcg
atcatttgaa
t aaaaat aca
gaggct gagg
gaaaccccgt
tcctgget ac
gt gagct gag
aaaaaaaaaa

tt gggaggct

ttccttctgg
t ctggagt tt
attatgccta
at t aaggcat
catctgittg
tttgaattga
t ct ccggage
atggcccatc
cccat agect
gt cact ggaa
tctccctcca
cctetgtttc
cct cggat cc
ccaat ccgtt
gccctctcca
tgcetgeceg
ctgcectgtg
ccttgecccet
catcttcccce
ctcacctgtg
ct gt gt agga
tgtgactitc
t aacacagt t
aat caagt ca
at aaaaaaca
actt aacgca
agcagcagt g
gattattatc
gggagccagce
gcaacct cag
agacacgt ct
cat at gt aac
tgctgcttca
ttat caaata
catacccccce
t ggat gagag
at ct acaggg
cagccctcta
gtattttcta
tttccccatg
gggaacagag
tagaatttgc
ctccctct aa
tccacattta
tagtttctgt
ataaattgta
aaact gaagg
gcat aggccc
ct gagtgcaa
ggcacact gg
gtgtgcectg
gact ccacta
ct gggcccac
t gat ccaatc
t gat ggct ca
gccagaagt t
aat aat t agg

caggt ggt ca
gt ct act aaa

t agggaggct
at ggt gccac
aaaaaaaaaa

gaggcacgag
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gct caagt ca
tcagtttttt
ggagcagcct
gagt gattaa
gt gt caaagg
gccagagegg
gt ggat ggt g
tcttctccag
tgcgttttag
t{tgccat ct
cat cct ggaa
cagt cacact
tt at ggaaac
ttgcat gcca
agtgtggtcc
ggt ccccaca
gct cct t cat
ctctcectge
gaagctttcc
gcagcgccgt
ctcatctgcce
cttctccagt
ggat gt t gag
gttctccacc
catttccttt
ctccccattg
gattattctg
ctcattttgc
t cat ccct ct
agcat ccccce
ttagtgctaa
at gagcct gg
t ggcgeeggt
gagaagct ca
acacacacat
gagcct ggca
agaaatttaa
ctgttaagaa
gt ct gt t ggg
tct acaccaa
aagggaggag
aacct cacag
ct aaaagcaa
agaaaat cca
tttat caggg
tt aagggt ga
gt ggagccac
ccatggat cc
aat t aggagc
t catagcctt
ggct gcccaa
ct aaggct cc
aat gt gcaga
t ggact aatt
ctcct at aat
caagaccagc
ctgagt gt gg
cctgaggt ca
aacat aaaaa
gagacaggag
t gcact ccag
aagccat gcc
aat cacttga

17760
17820
17880
17940
18000
18060
18120
18180
18240
18300
18360
18420
18480
18540
18600
18660
18720
18780
18840
18900
18960
19020
19080
19140
19200
19260
19320
19380
19440
19500
19560
19620
19680
19740
19800
19860
19920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640
20700
20760
20820
20880
20940
21000
21060
21120
21180
21240
21300
21360
21420
21480



acct gggagg
cagagt gagt
tttggatgtc
acaggcacgg
aggtccccecce
catttgattc
gacgt t gaga
cgt ggct aat
gcttctgete
gggt cctacc
aaaagt gttt
aatttgtgcc
aaaaact aag
t agt cat ggg
cccttctggg
ggcggceagcet
cagggat ct a
acacat cctg
tttaaagata
ctgccttcac
cactctttgg
ttattcatct
aattgattca
ct aaggccac
ggaggat ctc
t caaat gaca
aggccaagat
gagaccct gt
t agt cccagce
t gcagcgagc
t caaaaaaac
ggggaacaga

gaggggaaca
tgccatgatc

cact gt aaac
gt ggact ggg
taaatccttg
ttaaaacaca
gct gcat aat
tatttggaaa
atcctgtat t
agagagagat
gaggt ggcca
aattctctct
t gat cct gat
agccaccaag
t cccat gcaa
atttaactgg
gcttttgaaa
gt accaccga
ftgttcgtga
t gt aagggt g
cgttttcacg
ttaattggac
gaggagcaag
aggggaact ¢
cagcacagaa
at gt gggaat
acgt gaaat a
ctgaaccttc
gcagggccca
gat gct acag
cacact gt ct

cagt ggttgc
gagact ccat
aacct ct agg
ggtgtcctca
act ccccaaa
t t aacat gag

t t cagggagg
t t gaggcegg
cct ggggcat
ctttattaaa
ttgcttttagt
at at gat aaa
atgtatttge
ggcaggaggc
ct gaact ggg
cat at ggct g
gaagacagaa
t aat acaagt
att ggt aaat
at cact agt g
gcttccccag
ftgtgtcttc
cgagt gaat a
act ggt gagt
t t gagccceag
aaaacagggc
gggaggat ca
ctct acaaaa
t act caggag
cat gat ggca
aaacaaacaa
t acat aactt
ggt ctgt at t
t gt t caaaag
t at aagcccec
cctctcccca
ctgtctccta

gggcat ct gt
gt ccct caaa

aggggtcttt
at ct aggt ag
ggaaaacaca
caagccaagg
t ggagct cca
tttggacttt
tttatggtca
tgtttgtgac
gtctcctgta
tttgcaagaa
accaatttga
tttettettt
gaggcgt t ag
ctgct gat aa
ttacagttcc
ccacatctta
ctctttttaa
aagacct gcc
t caagat gag
t cgccattaa
cctgggaat t
ggttctgcag
gaagat gct g
ccatcatttc

agt gagct ga
tt caaaaaaa
tgtttgagac
cacttgggta
ttact aacaa
cct gt gagt g
tt cagaggga

t aggggattc
ggtcttccce

ct gccagt gc
tttgttttte
t aaat caaca
agt gaggcat
agccgegggt
gagct ggggg
tgggaggagg
ggaggaaaac
tattttttcc
gagtttct at
ccegttattt
ggat ccagcc
tgt gccgage
aat ggat gag
ggctgcgcecet
gagtttgaaa
caggt gcagt
ct t gaggcca
aattttttaa
gct gaggcag
ccact gcact
caaaaaaaaa
atatattt at
tggagttttg
ttaagccaaa
actt caaaga
ccacacaagg
at aaggt gt g
gaaaattaga
gat at caggt
gt agat gt gg
gt cct aaat g
gaagagaaga
actgctggca
gagggagt gt
ggcct t caga
tttcctacag
acacaccaaa
ttttatttgg
agctggttgg
act gt act ac
caacagt cat
ctgttaatca
agacat accc
aagt ggct gg
cat ggat ggc
aaccat caga
cccatgattc
atttgttacc
cagagt gagc
t cacagacca
gaggagat gt
gctct ggatt
at gt ccat ca

Bl CLO210WCSEQ t xt

gat cgcgcca
t aat aaat ct
aggagagt ga
gcccacacga
gt ggat agt a
aaaaat t cct
t t cagggaag
gaacccagga
ctagctttcce
ctcactgctt
at gggcagag
gatggetttt
aatttgtacc
gaagggagaa
tgctgccage
cagagggagc
caccatcatg
acat ct aaag
ccttctagtt
gtgtttaatt
tccetcactc
at agcgcat g
t gggt gagt t
gt agt cccag
ctagcct ggg
ggctcacgece
ggagt ccgag
aaattagctg
gaggat cact
gcagcct ggg
ggctttcita
ftgttcatct
aat gct aaaa
t gcct t agat
t aaaagat ct
aagggt ggt g
gt cccaggt a
atttcagata
cctaatctcc
tt aaat t aag
cagt cacact
caatgtggtg
gct accagca
ggccct gct g
agt gt gaggg
cagccacagg
aatattactt
ccaacct agt
agct gt caga
ctctagacaa
tt gagcact t
ggacct ccag
gagact gggg
ggaagcct ca
agcagacaga
tctcgttaga
agttacttcc
atatcagtta
t caggt ggt t
t caggctctc
t accacaggc
cgct ggagga
cact ct aaaa

ctgcactcca
gagt cact tt
tat gggggca
tgtgatttca
ctttacagtt
tccectettce
t caagt ggca
tttgtgcttc
cat t cact gc
ttctccccca
acct ggaat t
t cct taaaaa
aaaaagt gct
at ct t ggagt
cct gccaggt
ctcat atgca
t t aaagcaga
gct aaaaat a
t cacat caaa
t ccacaat gt
gcccat cgca
gcacagaat a
caat attgac
ctgct gggga
cgat at agcg
t ggaat ccca
accagcct gg
ggcat ggcgg
t gagcccagg
cgt cagaacg
aagagacttg
ttccaccttc
gt gggaat ac
tctcct gaaa
t gat gaacag
ccagtt gaag
gggcet gt cag
acaacaaat a
agaacctgta
gattttgaga
catccttgta
at ggaggcag
gccagaaaag
acaccttagc
aat gaat atc
aat caaaaac
gttgttcacc
t cccaggecc
aagt ggact t
aagagagggc
act acaaaac
gctaagtttc
aatttacaaa
caat cat ggc
cagggagaga
cttattcact
caccagat cc
ccaacccttc
cttcagtgca
caccctttga
ct gaaaggga
gctttcaagg
tgctttggac
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gcct gggega
aatattgtta
ct ggaaacac
ggat gct ggg
fat at gat ct
t acagatt ag
cct ggagt cc
ttatgcctgg
tttagcct ag
aagacaaaaa
t cagct t gag
aaaaaaaaaa
caccacact g
ccaggcagcc
t ct cct agga
cccacatttc
cagttaggta
gttgttagaa
t ggaat cat g
tgtctaattc
gggagat gct
agcact cagt
t acaaaaacc
at ct gaggca
agaacctgtc
gcactttagg
gcaacat agg
tgtgcgettyg
aaatt gaggc
agacctgctc
agaacagaaa
ctggagggt g
atgtactgtt
act ggaat gc
ggct gggt ct
gaaaat cact
aat t agcaaa
att ggcat ag
aat gt gat ct
t ggggggat t
agaggaagga
agat t ggagt
t ccaggaacc
tt caacct ag
tgttgtttta
agt aagt at g
t gaaattcaa
aaagaaagag
t gt aaacaca
agt cagacag
agaagct at g
tgtattagtec
agaaagaggt
agaaggcaag
gagcttgtgce
at caagagaa
ct cccacaac
cagat aaat ¢
tttctgatac
t agcaggat a
gggaggggca
gaagt agat a
aagaagcaaa

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
23400
23460
23520
23580
23640
23700
23760
23820
23880
23940
24000
24060
24120
24180
24240
24300
24360
24420
24480
24540
24600
24660
24720
24780
24840
24900
24960
25020
25080
25140
25200
25260



t gt t aaagac
ttggcact gg
attggctctc
ccacactgtt
agcccagcat
gaaaaggat a
t aaaaagact
actgctgata
ggctgccacyg
t ct gt cagat
agaggcat cc
t caggat gga
tgctgcgagt
gtactgtgta
acat agccta
gagaaact gg
tgcttaaatg
ccaggcagga
gcaat cctcc
ccagctattt
cct ggact ca
caccct gccce
agcacacttg
t gat gct ggc
gtcatgttag
t gt gt gt ggt
gcgtgtgtga
gaggtgtatg
gatgtgtgtg
gtgatatgtg
gcat gt gt gt
ct gt gagcat
cactttagag
agt gt gct ga
caccctgttce
act gat gtca
tctettttct
gccaggt ggc
ttcacaccct
agaattcccg
ggccct getc
ctctttcaga
gttcagettt
gct gact gca
t cact ct gct
ccacct ggcce
cccaactccce
aggggcccaa
agt ggagttg
ccccaacttc
tt aaggacca
t aagcccaga
ggact agcac
cagt gt ct gg
t gggagaggt
t gt cagat ga
agcagcagct
agcctcctge
gctttgcaga
cgct aaggt ¢
t aggacttgc
tctcttaaag
ttcgaatt at

aaat gt ggcc
t gggcat gag
t gacacct gg
ggagctttaa
t gccccaaaa
aaaaaaggag
gctgattcca
aaaccacagc
cat cat gggt
gcecctttgac
at ggggggac
act ggt gaaa
gcccct caga
ctgtcctcetyg
act ct ggaag
gt gaagggag
ttacttttta
gt gcagt ggt
cacct cagcc
tttttaatca
agcaat cctc
agccaattgc
gaaaggat ga
aggcat gacg
agact ggagt
gt gt aagcat
gt ct gt gt gt
t got gt gt ga
t got gt gt aa
t gt ggt gt gt
tgtgtgtgtg
gt gt gagt gt
ggctctccetg
agt at ct act
cctgcatttc
tttgacgatc
cttagtgctt
actgctggtt
gcccacagt ¢
cttttcagct
tttgggagec
t gcagaact t
aat gact gcg
gttttcctga
t gcagaaccc
ccacttccca
agt gat cccc
agaggaaggt
cccactttcce
t gaggtt aca
cgagtttggc
gaggt acagt
aggt gt cctt
gccacct gga
ct ggccagga
cagact t cgg
tt ccagaaca
ccaactcctc
gt gcgagcet ¢
gagt ggt cgg
cct caaggag
aaggct ctga
ctttgcccect

cattttcctg
gcttctctge
agagaccacc
ggagcct gga
tat ccaggcc
gagggattta
t ccaggcaag
gagacact gc
cggagaggaa
agcacct cag
acact ggt ga
t aagt gt ggc
t cct gt gogt
cgt gcaagga
gaagaat gag
atgtcatttc
cctttttttt
acaat cat gg
t cct gagt ag
agat ggagt t
ct gcct cage
tttttaaaaa
aaat at ccgg
aat gt ccctg
gcgt gt gt gt
gagt gt gt at
gtagtgtgtg
gttgtgtatg
gcat gt gt ga
gagcat gt gt
gt gcat gt gt
gtgtgtgtic
gagt cagagg
ccttgtcata
caat gagacc
ttgat gccaa
t cacccagat
t gaaagggag
ct gt cccagt
catccccaca
gt ctctacac
cagtgttcag
ctgttgegtyg
cgt ggagccec
t gaact cccc
cctgctgeece
at caaccat c
aaaact gt cg
cttttctcct
t t gagaaaag
attttaacag
t aacct cccc
cccct gcaga
gat gggccct
agcat cgat a
t cat gggaac
ttcccacttt
cttcagtgtc
tgcet t gcag
t cacctctca
aaaaat aaat
gt ccaggt aa
gct t aaaaac

Bl CLO210WCSEQ t xt

t acaaagagg
t gccct ggece
accctt gggc
t caact ggaa
t gat aaaaga
acat gaaaag
t gacagaaaa
t gct caggga
gaccacaccc
cttccaagaa
atcatctgtt
ct ct gacgga
cagt gagaaa
aggccagcgce
aat gcagt t't
catttctcta
tttttttgag
tt cact gcag
ct gggact at
tttctatgtt
ct cccaaagg
agattaaatg
aagaagggt t
gt cacaaaag
gcgcgceaaag
gtgtgtagtg
t gt gaagt at
gt gt gt gcat
gt gt gt at gt
gtgtgatgtg
gt ggegt gt g
agcat at at a
gggt gggt ag
gtct gt gaca
t cggt ggaca
atccttttat
gaccacat t t
gtctcccctg
cagcccacca
ttcccggagyg
ccagagaagc
agatgttccc
t gct ct gcag
gagcct geec
agaact gt ga
aaaccccctc
t gacaagggg
ggaacagccc
ccct gcagga
t ct gcagaga
at gccagagc
agagt cacac
tcccettcetg
cagact cacc
tttgagatcc
acgtgatctg
cttctgtagt
tttgcttcag
ggt tcgcatc
t aagagct ag
caaaacaaaa
atttccttce
t aat gcaaat

gctgctccca

999999t t ct
fttcatgatg

caggcaggga
gaaaaacagg
gtgcttgatc
aaaaaaatta
t ct gagggt g
ct ggagcaga
ttaacccttt
at gt agaagt
at ggagcggt
agcagt gagg
atgcaacaga
cagt ggt ggc
ctattaattt
acagggtctc
cctgaacctc
aggcacgcat
gcccaggcet g
gctgagatta
cat gt at acg
cttttaaaag
ctctgatctg
t gt gggggga
t ggagat gt g
gtogtgtgta
gagcat gt gt
t t gagcat gt
tctgtgtgtg
agcgtgtgtg
aggcat gt aa
gaggagaagg
acccagacta
tgttccctga
at caaaaaca
catcctccca
gagt aacttc
tggtggtctc
gact gagagc
agcaaggcat
actggtcctg
agggcgggt g
cgctgttt at
ggt gggagaa
tctgccttcc
act gagaggg
ccaaat gt gt
cctccecttct
ggt gccagcea
cactt gagaa
agcaggttca
t gccccacat
cggccagagg
caagaaat ga
ttttacacat
gagaagaact
fgtctttgat
t gcct gt get
ggttgtctca
gcaaaaacag
act gaagcag
tttcctagag
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t gccaggct a
ctcactcacc
ct cacagaat
gt act aggac
t agct cacag
tccctcat aa
atttaaaaag
t gggcagcca
gggcggct ga
ct at gt gagc
ct ggaaaaca
ccgtct gcac
aacaaggcag
gt ccacacag
ctctggt gag
tgtattacca
tctetgttge
ccaggct caa
accaccgt gc
gt ct caagct
aaacgt gagt
ct caggcat ¢
gct cct caag
gcct aaccct
tgggggt gag
tgctgtgtga
t gt gt gacgt
gt gggcat gt
gtggtgtgtt
gtgtgtgtga
tgcatt gt gt
ct gaacacag
gaggt gggct
gcccat gagce
ggt gaggct g
accagaacac
gccact ct gg
cgt gggcgga
cggttcctce
gcagccccag
fcctaggttt
agagggct ca
gcccagegt g
t aat t aagga
ccccgagagyg
t gacagt cac
aagagaaagg
gacagccttc
ccccagt cct
t cacaaggt g
at gt ggt aac
t ggcaaagct
cacctccctc
tgccat ctca
agact t ggcc
gcgt ceccectc
ctttccectge
aaaccattct
gagt aaccaa
t gct gat gac
caaacat gca
ccaggct gaa
aat at ccact

25320
25380
25440
25500
25560
25620
25680
25740
25800
25860
25920
25980
26040
26100
26160
26220
26280
26340
26400
26460
26520
26580
26640
26700
26760
26820
26880
26940
27000
27060
27120
27180
27240
27300
27360
27420
27480
27540
27600
27660
27720
27780
27840
27900
27960
28020
28080
28140
28200
28260
28320
28380
28440
28500
28560
28620
28680
28740
28800
28860
28920
28980
29040



aatt cct gga
cagtatgcta
gtitttcttg
t gt agaact g
t ccagegt ct
ggagt gcagt
tcatgtctcg
tttgtattat
gacct caggt
ccat gcccag
cttccttttce
cttgtcattg
cccccagcet g
agatgcattt
gcccaggct t

t gacct t ggg

t cagggct gc
ggcccct age

aaaggggaaa
gggttccaag
acctacctga
gt gcggt ggc
gaggt cagga
aaat acaaaa
t gaggt ggaa
act gcact ct
aaagaaaaag
t gt t gt ggga
agccct gect
tgcet cct ot
aggact acag
t cacgct gca
ccgt ggt cag
cccagagcet g
ttcccccact
acgggt t ggg
ggatcacttg
acaaaaaat a
act cagaagg
at gct ggcac
aaacaaacaa
at gaagttct
ctggctgeca
ggtgctcttc
ggctct ggt g
ccccgagecce
ggct ggagt t
cttcaccata
act gaggct c

agggcattgc

aggggt ctcc
t t cagt ggct

cact ct gaca
cct gggaat ¢
ggt cccegag
agcagcat ga
ccctcatcetg
tggcaaatta
aagt cattaa
actccttcct
ct gct agt ag
taggt t tggg
gt gggaagct

gggggcat gg
aat aacagaa

cccagggt ga
ccagccccett
tttttttttt
ggcacgat ct
gcct cccgag
t agt agagac
gat ccacccg
ccagcat ctt
catttccaaa
gtcatctctc
ftgcttt aat
acct gt ct ct
t ggaggaggyg
t aagt agct g
t gt aaggaat
cacactgctg
cat gcct get
gttacaaagg
gact ggat ca
t cacgccet gt
atttgagacc
attagct ggc
gaattgcttg

agcct gggea
aat t gcaaga

ct gggagt ct
gctccctace
agagacagt ¢
at aaccagag
gaggt cagag
tt cgccagge
gct ccgatga
gct gggegea
gcgcagt gge
agcccaggag
aaat aaat aa
ct gaggt ggg
cacagcactc
acaaaagaag
atcttagaca
t agacaggga
ctgggcetctg
cctatttttg
tctgtcctcec
ggcagt ggct
atgccctgtt
agagt ggct a
ggtggccttce
t ct gct gage
cagcact gcc
aggt ct gggg
ctgcagat ac
agagt ggggc
ggggt t ccat
ctgtttagca
t agt ggcaaa
t agt aaagaa
t ccctcccca
gact t gcaat
t gt aaattcg
ttcatttccg

gcattcctga
gcgacatttg
gggaacagt t
t ggt ccat cc
ttettttttt
cagttcactg
cagcaagact
gggagt ttca
cctcagectc
tcatttttct
gt cagt ccat
cctgcacctg
catfttattg
t cct gccact
ct ggct gggg
gacctctctg
agcagt ggt g
agcacct act
gt agt gagct
gactcttagt
tttat aaaga
aat cccagca
agcct ggcca
catggtggtg
agcccgggag
gcagact gag
aat aaatt at
t ggegt ct cc
t gcet cecct
ct cct gggac
gaaggggcgc
cctcatccca
cggat ccacg
ccctgtctec
gagt ggaggc
t cat gcct gt
tt cgagacca
aattagcettt
aggat cgctt
cagcct gagt
gctt aaaggg
caagt t ct gt
accttccaga
t ccacaggca
tttgtgtttt
t gt cacct gg
aaggct gt ga
gagtttgcag
ggccaccttc
t cct cagect
cgtgcacctt
ccttgaccct
tggttgtatg
accctcctta
acccct gcag
t agccacaaa
cctggcacgce
cgtat gcatc
t aaat gt gaa
gacttttaaa
t aaaagaat t
gggtattt ct
gaat ggacca

Bl CLO210WCSEQ t xt

t gcccat gag
ttgct ggaaa
cccaat gaca
gt aaagt gaa
ttaagacaga
caacct ccgce
acaggt gcgc
ctctgttggce
ccaaagt gct
gtctgctitg
ctcactatta
gct ggt ct gt
ftattatgce
ct gcagagcc
ttggatcitg
agcctggttc
t gt at aaagc
gt gat aagct
t cct gt aggg
gtat tagt ct
aaagaggttt
ttttgggagg
acat ggt gaa
t gcgect gga
gt ggaggttg
actctgtctc
tgtttatgag
ctgaccctge
cggcctctce
cgattgtgtt
cceceecegece
gcccecttacce
aacggccttg
tttacatgtt
agat gaggt t
aat cccggca
acct gagcaa
gcagggat ggc
gt gcccagga
aacagaat ga
ggct ccaggt
tact gggccet
t gagct gcag
gaacgt acac
tettttgttt
ctggtgct cg
cagct aacat
atactgtctc
ccatggtccc
t gaccctceg
ctgcct ggca
ccctggect t
ggt cct gt ga
gccgtcccta
gat ccaact g
ct cacggcat
cgt gt at act
tttgcacaat
agt gagaaaa
tgaaagttta
gggccaagaa
cact gat gaa
t caacat ccc

aggaccat tt
gt at cagt ga
aat gct gt at
ct ct gt ggat
gcct tget gt
ctccegggtt
accaccat gc
caggct ggtc

gggatt acag
gccetttect

gcacaaaaac
tcttggccac
ttacttaaga
agt aagat gt
gct gccccct
ggaat cat ag
agagcgcaca
gccatt gt gg
caggtt gt ag
gttctcacat
aatt ggct ca
ccaaggccgg
accctgtctc
atcccagcta
cagt gagcca
aat aaaaaaa
ctatatggtc
ctgttgctgce
t gcct ccacce
ctcacttaca
tgcectecte
t gccect act
t ggaagat gg
tctaccttcc
t aaagct cag
ctttgggagg
cat agt gaga
at gcacct gc
gttt gaggct
gat cct gt ct
gggct tggea
ttgcaggct g
gcgt ggagcea
agtctttgta
ggggggat gg
gcaatgttga
gttcctgagt
tgtttttatc
t cagct catg
gccccagceat
gctccaactc
ctgcggat gc
cctctataca
accat agagg
ct gggcccag
ggaaccttca
fact gatt at
tgttgtacag
at ct gact gc
gggat aat cc
cacttctacg
agcct ggt gc
t t ggagaaga
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gct cttccct
agt t aat aag
gggaagggac

cct ggaggat
cacccaggct

caagcgattc
ccgact aat t
t caaact cct
gcat gagcca
ctct cact gt
t gct agageg
t gaagcgttt
aat ggat at g
ggt ggaaagg
act agctgtg
cacctctctt
gccagcaact
t gt gt gaagc
aaccagaggt
t act at aaag
cat t ggct gg
cggat cact t
ttctaaaata
ct caggaggc
agat cgcccce
aaaaaaaaga
t gt ggt acct
agcaccgct ¢
gggcecct gg
cgaggcat cc
cct ggcat cc
ct gt ggagaa
t gagct caca
cct cectacce
aagggcttaa
ccaaggcaga
ccgegt et ct
agt ccct get
gcagt gagct
caaaacaaac
gcacaaagct
gcct gggt ac
caggagccag
cacgt ccggce
atttggtttc
ccagct gect
cctctcattt
t cccggggaa
agggccacac
tgctgectca
tgtggctgtg
cagact ggag
cctcccagt g
acatttctga
gaaggat agc
cccacct cgce
tacattttaa
cat gat gaac
caaagtittt
cttagttgtc
cttctcettt
agggcagacc
attctcttct

29100
29160
29220
29280
29340
29400
29460
29520
29580
29640
29700
29760
29820
29880
29940
30000
30060
30120
30180
30240
30300
30360
30420
30480
30540
30600
30660
30720
30780
30840
30900
30960
31020
31080
31140
31200
31260
31320
31380
31440
31500
31560
31620
31680
31740
31800
31860
31920
31980
32040
32100
32160
32220
32280
32340
32400
32460
32520
32580
32640
32700
32760
32820



ccagacccag
ggt cagagcc
gaagccgcag
cacagggcct
cccggt gecce
aggagt gcag
atttccatga
t gt aacat gt
act t caggaa
gggggt attc
t agcgaagt t
ct ccct gagg
getttttttt
cgat cact gc
agct gggat t
ggcccgaagt
ttgttacaaa
tgccat cttt
ataccttaaa
gggctgctga
cacacacaca
t aaaggt at t
ct aaaacagg
cagggttttc
t ggat cccct
cct ct ggagce
ct gaat agga
gaccgagcaa
gagt agaact
ccccttaacce
ctttgaggaa
t cct ggccag
t gct gt agat
ttgagaat ca
tttggggat ¢
agggcat gag
cttgtgggca
ggttcctceece
cacat cat gc
cccactttag
acct aact ct
t cat at ggca
cagct ctgcce
agtttcctca
aat t aaat ga
at gt aagt gt
cccttcecattt
t aact ct gct
agccccccag
caccccagca
gccacgt gcg
t agcagggat
gct agetgece
t gaaggcaaa
t ggggt gcct
ggccccaage
tcagtcaata
gggaact at ¢
cct cat gt ct
gt cct ggecca
t ccaagct gc
gact at agac

agcat gaggt

acctggtgtc
t ggaggct gc
cccetecttg
ggcct ct gat
ccat gcaggg
gcccattgtg
gat atcccta
t cgt aggct g
taacttcttg
t gact gt t gt
caaagcacct
cgcetettte
tttcctccat
aacctctgtc
acaagcat gc
gctaggatta
ggccttat at
t aact aggga
gttt gaaaat
ggaact gagt
cacacacaga
attatgttga
cattacctga
act gagaat g
ct gggaagt ¢
cagaaacaaa
ct caagt caa
caccaatgtc
catcttgt gt
t cttggacce
tgccctctaa
aaacaggcac
act aaggat t
gagaact aga
aat agagcag
acaaccccca
ct gggggaat
at aaaagat a
agct at t cat
cttttagtaa
t acct ct ggg
gtgaagtttc
aggt cct aac
t ct gt aagat
at t aagat gg
tcgatttaaa
cacaacctta
cacaagt gt g
act cccaacc
ggt att caga
ctttaagtca
gacagggagt
cattctcccg
caaaacagaa
gt gat gccat
ccccatttcce
aggct gct cc
ccaat ggcct
agct gat cag
t tgct ggagg
ttggatcitg
cctcaacgta
aaatttagtt

ct ggcaccca
ttagcattcc
cct caccagce
tacccagcect
t ggcact ggt
gccagat cat
tttgcaagtg
tttgtctggt
aggcaaggat
cctcctggaa
aagcccggga
t ggct ccata
cacccaggct
tcccaggttc
agcaccacac
caggcat gag
tttgctcettt
tgttttatca
gt ct ggcact
cccgt cectg
gtggtcttac
ggtgccttga
aacct cct ct
ggat ggaaat
agaccaggct
acaaaaaaaa
gcaaaat aat
tt ccgggage
cttcttctge
tatgttctta
ggggt gt t gt
at aat aaat g
t cgat gt gaa
cccatttcca
agggct ccca
ggaagggcac
gcccggagcec
at cagatt ct
t gact cagca
t agct cectt
aggcttattt
gt gcacacac
tgcat gaat t
t ggagcaat g
gt aaagt gct
at gaaagacc
catttcacaa
agacaggccc
ccctgtccaa
at ctgcaat c
cctgtcactc
gcaggagt gc
gcctccactc
aacagt gcca
gcccaccctc
at cacat gcg
tgcccacttg
gacagcat gt
caagaggcgc
gtggcactta
gt gct gaat t
agcaat ggt c
ctgacttctg

Bl CL0210WCSEQ t xt

t t gggcaagt
ccacgcacat
ct ggat cagg

ggagggaaag
gagaccccca

cttgactttt
at ggt gact a
ttaaactcta
ttt gagacct
gggaagaaca
ccct cagcaa
gaat ggct ga
ggagt gcagt
aagcaatt ct
ctggct aat t
ccaccgceggce
gagggt ggt t
aaat gcccag
tctaattcaa
caggct agct
aagtcagttt
t at aaaaat t
ctccagcat t
gt ggt ct aaa
agggcaggt ¢
aatggtgita
t aaaggagt t
cct gt ggcga
cactcgttag
tctctaagta
gaagat t cgg
ct aagt ct ct
t gagacaaaa

gaacaagggg
gaggat ccca

cct ggaaggg
at ccagccct
ttcacgttaa
agt at cagct
ctt gaat aat
gct tt gagaa
t ct agagcca
t gggcaagt ¢
gtaat acctg
t agagt ggag
cttaaataca
ccaagctctg
cagcagagct
gat ggcaaaa
t ccaaagccc
t ggaggct ct
ggt cgact cc
ctctttgetg
aaagt at ggg
cct gaccacg
tacacccat g
gaat agt ggt
ccgct gcaaa
agttgctttc
atctacacca
aggt t ggact
agact att ct
t ccaccccac

gggt cct aga
t agcagct cg
acagcat ccc
ct caat cgag
agccaat gat
caagat aaat
aat t agaagt
t ct ggaggaa
t agggaaaga
gagaact aga
gtgttcttga
{'tct gt aact
gaagct ggag
ccttcctcag
tttgtgtttt
cagccat aac
ttggtttgat
ccaaagtgtc
tgcet gt t gt
agagaacaca
tatattctac
tttcttaaag
ggttgtcttc
gat agggcca
cttgaagcca
act aaact ca
agcaaagggc
gt gacagagc
ct gggt gacc
ggggct ggt a

t aaggt ggca
ccttctctee

ccecetgectt
at gcagggt ¢
t agggt t gac
gt ccggcet gt
cagggctctg
tgtctttctc
ttgcat gcga
acaaccagtg
cat at gt cct
ggcagcct gg
gct caacctc
ctttttaggg
ctttgcaagt
ttetttgttc
t ctccect gg
gcacgaagag
ccagaacaca
acttcaattg
tttgct cagt
cagat at t gg
t ccagccatc
aagaaagcca
cagcccct gt
tgtgtccata
gacaaccagg
ccgct gaggt
t t aggt aaca
gaattttccc
ftgtcttgtg
aagaaaact ¢
tgccactgtc
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agacaaacct
gagagct cag
ct ggaagaca
catcatgtca
accacctcac
cagaaat cgt
ttttgaat at
tt caagct ag
aggacgt ct t
agact gccct
gtcacagat t
cggtgagt tt
tgccgt ggag
cct cccaagt
t aat agagac
tctgtgactc
gcctgttggt
caaacaaat t
gccaggcact
cacacacaca
ct at at gcaa
gagaggat gc
t gt cat gact
at gt t gggac
t caggaaaag
gtctcaaatc
aagt cagaga
ctggactctg
t t gagccaag
atatcttccc
ggggt aggac
acctgctgga
ccaggagcct
t ggat aaagt
tcctaactca
ccctgattta
tgtgattctg
cacctcattg
ccttggecta
gggaaacaga
gcagttttgt
gtt caaagcg
tccatgectg
t t gagaagag
agt aagt gct
atttcacaag
aat ccagcca
gagagaaggc
gcctctgtac
t aaat gt aga
t cct caccat
agagcgct gg
acttgctctt
gcttctccce
ggaccct cag
gccgeccat ¢
agt ggctt at
aggacact gc
ttgct get gt
t cct gt at ct
gggaagggag
gccgaattaa
cccttttatce

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
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



ccat gatccc
aggaat t cag
t gcct accat
ct ccagggt t
cttctttctc
t cagggaagc
agcttgtcag
cttctaggaa
cat caaagt g
aaat ggtt ag
t cat gggaaa
actatgtttt
t ggt aggat t
catgcatatg
gtttttaggt
agt cagat ca
ctctact aaa
tt gggaggct
gat cgt gcca
aaaaagaaaa
ggt caaat tt
tctgttgeec
gggct caagt
ccacacct gg
aggct agt ct

gggt t accag
ttattggaca

gatggttctg
fatcttgcta
t ct t aagggt
acgt gt gt gg
tat atacat a
t at at at aca
aaatgttgcc
tatttgtgca
cat gccagt ¢
caatttcatt
cgct gaggt g
tggtttgctec
t cagcat ggt
ggt gactcta
tcccactgtc
gcat gt agaa
t caaccaccc
caggcgcggt
caaggt cagg
t acaaaaaag
aggcaggaga
t gcact ccag
aaaaaagcat
aat ccagcca
acaggt ttat
accacct cat
ttctgttggg
t cacct t gct
agttttctce
acttgtctca
cgt accact g
aact acacat
gccaat t gga
atatattttg
ct ggagt gca
tctcctgeet

ttgcttttct
aaat at at gt
gggccaggt a
tacactgtgc
t gt gccccett
t cccat acaa
t at gcat aaa
tctgtcctaa
ttgttttata
at agaat agt
acacttctga
agaat gcaca
at gat cagt a
ttgtttttaa
caggcgaggt
cttgagccca
aat aaaaaaa
gaggcat gag
ctgcactcta
gcctttttaa
ttatttatat
aggct ggagt
gatcctccca
ctaatttttt
caaactcctg
cat gagccac
attagagaaa
gagggaat gg
acttatcatc
gcagt at cat
tatgagt gt g
tatgtgtata
cacacacata
aagt t aaaga
acttttctta
t accccaagc
tcttttctgt
t ggt t gact t
t gct gaccca
tctattcacg
ct aaggccag
t caggaacgg
agtttaaata
t agct ct ct t
gact cacgcc
agat cgagac
t agccgggag
at ggcgt gaa
cct gggt gac
cct cagcact
ggact cagcc
gct gcagtga
cttccagcect
gcct t gt cat
aact t gt gcc
aacacccaca
cttcattttc
tacctatgtc
t agaat cacc
t ccaaat ccc
tttgtttgtt
gt ggcgcgat
cagcctcctg

tttcctcectce
ttgtggattt
gaat gggcgg
aagacggt tt
ggt cct cagt
t gct agt cag
cagcctttaa
ggaagt agt ¢
acaggaagt c
at gt agccat
cat aaaagag
ggaaaaaaat
agtacttctg
aat aagaaaa
ggct cacacc
ggagt t cgag
ttagccat gt
aattgcttga
gt ct gggcaa
acagt agcag
atttatttta
acagt ggcgt
tcttagcctc
ttatttttta
ggct caagcet
t gt acccagc
ttcacatatg
actttttctt
at ccaggttc
gat gt ctgca
tgtatgtatg
tatatacata
catacatgta
tt ggt gagt ¢
agtttgaaaa
cctccattgg
t gt gggccag
aggat ggaag
agt gt gggag
gccaaagt cc
gcct ccat ga
fgcttagett
attcccct ct
ctccttttce
tgtaattcca
cat cct ggct
t ggt ggcagg
cct ggt aggc
agagt gagac
ttggcaactc
ccgatctttc
caaacaagat
t aggagt cat
atactattcc
catccttcag
ct acacaggt
cactgccttc
act cat t gct
t gaggagct t
t ggagt aggg
tgtttgtttt
cttggctcac

agtggctgga

Bl CLO210WCSEQ t xt

tctcectatce
gtttattcac

ccecegggct g
gt gat gggt ¢
ct ctgacccce
agt aaaagt t
aatattacta
acat gcaaaa
t cagaagct g
t agaaaatta
cat gagaact
gt acaaacat
tctcttcata
attttaagtt
t gt aat agca
accagcct gg
gt ggt ggcac
acccaggagg
cagagt aaga
acat aact at
ttcatttatt
gat cat ggct
ccaagt agat
tttttagaga
at cctcccac
cctcaaattt
gactt at aat
fggagacagg
cagcagaaac
gcaaattctc
fgtgtatata
tatgtgtata
tttttatata
t aggt gaagg
ttttcaaaac
aat gct gaaa
tagtccttag
aagcagaagt
gcccagagt ¢
accct gggca
ccctat gt ct
tttcttttcce
ttacaacaaa
cagccagat t
gcactttggg
aacat ggt ga
t gcct gt agt
ggaggttgca
tccgtctcag
catctcctcce
t act ct aacc
cccaaattct
cttttagttc
cct ggaat gt
gt ct cagcag
gtcccatcta
cccacaaggc
gt ggt cacct
tt aaagccac
ccagacat ca
tt gagacaga
t gcaagct cc
act acaagt g

tcttgtgttt
gt agcaaacc
cagtggtttc
ctcccatcga
actt caaagg
t ggacaaatt
ctctttgacce
gatttatgta
gat aaat atc
t gt ct at ggg
gtatatttag
attcatagtg
ttttcctgta
t aaaat t gga
ccactttggg
ccaacat ggt
acat ct gt aa
tggaggttgc
ctctatgtca
ataatcctta
atttttagac
ctcttcaaac
gggaccacag
fggtgtttac
ctcggect cc
t t aaaaat ct
agt at cagag
cftttctatg
attacttccc
aaat agct ca
t at acacat a
t at at acaca
attatatatg
gaat at ggt a
aaaaaatt gg
at ct aaacaa
at gt t gggga
caagactccc
agcgtttcag
cctctctggce
ggat cccat a
ctctcetgte
acaaaacat a
tttttaaaag
aggccaaggt
aaccccat ct
cccagct act
gt gagccgag
gaaaaaaaaa
caacat gt cc
agttgtctca
tgtggcttca
cttgaaaact
tctttcctat
aaacat cact
cactcctatg
acct gcacaa
gcact ct ggc
aat gcaagac
gt ggagt t at
gttttgctct

gcct ct cggg
ctcgccacca
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gacgcat gat
atttcttgag
ttcagcccct
ggaccacact
cagcat t cac
gccaggaagc
cagaatttca
ccaagat gt t
caacct ct gg
gtttaaaatg
cataatctta
at gt ct ctgg
ttt{gat aata
gct gaaaagt
aggct gaggc
gaaaccccat
t cccagcet ac
agt gagccaa
aagaaaaaaa
ctaagctgtc
agggt ct cac
ttgacctccc
gt gcat acca
tatgttgccc
cgaagt gct g
at aagagaca
t gt gt ggt gt
cccacccttt
ccaggaaat t
ggaaaaaagt
tat acacata
cacat acaca
cagagagt gc
tttattgtat
aggaagaagg
tgtgatttgg
agggggt agt
agggt caaag
gt gt gct aat
agcaatcttg
tct ccacctc
ttctttgcca
ccccct tcag
cat cct aggc
gggt ggat ca
ctact aaaaa
cgggaggcet g
at ggcgccac
aaaaaaaaaa
ctgttactgg
gt t aacaagg
cacat ct ggc
ctttacagtt
ccccteectt

tccttgggga
actttgt ggt

gggcaaggac
tgcctacctt
t ccaccct ag
at at acat at
gt cacccagg
ttcacaccat
cgcccagcet a

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
39000
39060
39120
39180
39240
39300
39360
39420
39480
39540
39600
39660
39720
39780
39840
39900
39960
40020
40080
40140
40200
40260
40320
40380



atttttttgt
tcctgacctc
agccactgca
at cagcttga
t aaat aaacc
attttcctag
t caagctctg
act cattaca
ggt t t caggg
aattggtt at
cccagctt ag
ggaatgtatc
aaat ggt cat
t aaat gct gg
aat aacagct
ctacttctga
gtttatttaa
t agt ggat cc
at at ccaccc
t agggaagt t
catgctttgg
ggat gcagt g
t cgat gccag
caaaacaaaa
gaggct gagg
gcact act gc
aaagaaaagg
agacat gatt
caaat aagaa
aaattacaga
ctacctcctg
gcctgtcatc
tcccagttca
t aggt cat gg
gggct gagt g
cacat cccgg
atttgetgtc
acagggaaat
att gagact g
t ggt gt agec
t gacaaaat g
gaaacgcaga
ttttttcaaa
t aaat agct t
ttat gt aaat
gttgcccata
ttaattattt
atttaaactc
ttacagtttg
gt aggct ggg
atatcgcttg
act gaaaaca
t gagat agga
cactgcactc
agaaacacaa
atttctgtct
gcaggaacat
attctgaacc
ggact t t ggg
ccaacat ggt
t gcct gt aat
ggaggttgca
aagact ccat

gtttttagta
at gat ct gcc
cccggecatc
gaaccact ga
ccaaaaaatt
gt aaaaat at
t cat acacct
caggcaagga
ct agttagga
ttatataata
gt acagct gg
ctgtgttgac
cat cgccagg
ccccaccact
tagacctttc
agt at agaat
aaat gccagg
ctgaagttca
t ct ggcaagc
t ctgggcecetg
ctctgtccct
gct cat gect
gagt t caaga
caaaaatt ag
cacaagaat c
attccagcct
aaagct aaag
ttgcttcatg
aact gagact
aacagaattt
cttaattttt
ccct gaaaaa
cttatttttg
ct gcggggac
ggggccagac
ccccaagaag
act gt ggctg
tgatggtctg
gctgatgttg
agccatttga
att gt cagaa
t agt aaaat g
t aaaaagt aa
tctatatctt
cattgcttgg
atttagcagc
aaacaat ata
agcaaaat at
t ggt t cacat
t gt ggt ggct
agt t caggag
attagct ggg
ggat cacttg
cagcct gggt
aaact ccagg
t cat aat cac
gtgttctcac
att aagaat t
aggct gagge
gaaactt cat
cccagct act
gt gagccgag
ct caaaaaaa

gagat ggggt
tgcct cat ca
agt ggat ata
tctgectt gt
aat ct cccta
gttaatttca
t acat ggggc
aaagt cacat
tatgtttgtc
taattgattg
at ccagt cac
tctactttgc
cttgtgtcct
aagcaaaaac
ttctttcett
gttctgatga
attgcctggce
ggct cccagg
caagttcctt
accaccaagc
at agaat at't
gt aat cccag
ccagcct ggce
ccgggt at gg
tcttgaacct
gggt gacaga
gagagagact
gcaggacagc
cagaat ggt't
gaacccaaat
taatttctaa
aggt gaacgc
ctitgtcatg
t acacgct gt
ct gccaggag
t cact gcaaa
ct gcat gaag
ggggaaaagt

aaggggtttc
cacccagcegce

at aat cgt gt
tttctettgt
at att at act
tctgagtttt
ttact aagtg
tactgtattg
attcacaatt
atcatctatg
gct gt ctcac
cacacctgta
ttcaagattt
t gt ggt ggca
aaccct gggg
gacagattga
t ggt cgcaca
tgtcctacca
agagat ggaa
tactctctge
aggcagat ca
ct ct acaaaa
cgggaggct g
atctatctgc
aaaaaaaaaa

Bl CLO210WCSEQ t xt

ttcaccgt gt
gcct cccaga
fttttaaagc
gcttcacatt
agcctcccta
tatttcatga
aagcccagt g
t aggt gat gg
tttcaattgc
gttcccaaat
t caaacaat g
t ct gagt agt
gtttagtagg
aaaacttttg
gttattctct
tttattcttc
cgttgtgtgce
ggagcagat a
cct gggt aag
cagct ct gag
ttatgttgtt
cactttggga
caacat ggtg
t ggcat gcac
gggaggt aga
gcaagatt ct
aaaat gat at
cggaagaagt
aagtcacttg
cttccagcetc
gat t agaccc
cgtt cagaaa
gct gcccagt
cgctgetgea
caccatcttc
ccttcgtatt
tt gt cct gag
catcctcatt
t cagccat cg
tgacctttgt
aat gaaat ga
t gaact ct gt
acaaaaaagg
gatcctttga
aactttaaga
t accat t gat
t t aaaat aat
agt aaaat t t
tgttttaaat
at cccagt ac
gcct gggcaa
cat gcctgeg
gacagaggt t
gaccct gt ct
gaat gacagg
ftgtctgtgce
aat gcaaat g
caggcacggt
t ct gaggt ca
at acaaaaat
aggcaggaga
accatt gcac
aaaagaact t

t agccaggat
gt gct gggat
act gcagaga
taaaactttt
gaagat agga
aatttcat gt
cct gggeagg
agcacaaat a
aagt aat aga
tt gaaaaatt
t cacaaagaa
ctttccccag
aat at acaag
ttgttgttat
ttcatctgta
attacccaca
tgttaacctt
at gggt at cc
gttttgccta
aaggggt gca
act gaaaact
ggccaagaca
aaaccttgtc
ct gt ggt acc
ggttgcagtg
gt ct ccaaaa
caggttcctg
gggatt at at
t cccaggcca
caaagctt gt
ttcatctatc
tttttctagce
ccccactt gt
agggccggec

t gt gggt cct
attgagcttc

agaaacgggc
ctcttgcaga
t gt gccat gt
t taacaacct
ct gt aat aat
acat at aat t
gaaaaagcac
ttgcagactg
aaagt gagac
gtacggettt
aaatttccac
gtatttacca
tttaaataca
tttgggaggc
cat agt gaga
gt cccageta
gcagt gaggce
caaaaaaaga
act gaagt aa
ttagaatcta
gcgccagaag
ggct cacgcec
ggagt t caag
t agccaggca
atcgcttgca
t t cagcct gg
act ct caaaa
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ggt ctcgat ¢
tacaggcat g
attctgttge
ttttaatgaa
t ggt aaggat
ttcatttcaa
gt gt aat t at
ggcagt t aat
agcccaaaga
caggaat aga
ccctttgaca
gt gat gat aa
aagagct cag
tgttgtttta
atccagtttt
act t gcacat
tgtttgctgt
agttcctgca
cctgcattcce
t aagccccac
aaaggaagat
gat t gat cac
tct acaaaaa
agct act caa
agccgagat ¢
aaaaaaaaaa
gagaacaaac
cctcacatta
cacagccagt
gttcttttca
cat gacacct
ct gagct cac
agaccaggaa
tctgtttceg
gcctggat gt
acat cct aga
attgtcatta
tctatgggt g
t at ggaacag
cacctatata
ggccagaaaa
gcaccaggat
aagcat tt at
at gt aat at t
gt ct gcagaa
attttcttga
t t aaaat ggt
agcaaaaat a
aaaact ccaa
t gaggcaggc
tcctgt ct ct
ct caggaggc
aagat t gcac
aaaaaaaaaa
cttagctcca
cttgctt aat
caagct ggaa
t gt aat ccca
accagcct gg
t gat ggt ggg
cct gagaggt
gagacagagt
t aaat acgtg

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
42900
42960
43020
43080
43140
43200
43260
43320
43380
43440
43500
43560
43620
43680
43740
43800
43860
43920
43980
44040
44100
44160



t ggct gact ¢
gt ggagaaaa
aacact gaga
ctataatccc
gaccagcct a
cacggt ggt a
aacccaggag
acaagagt ga
aatatttttt
t gct aat gaa
tccetttttt
gact gcagt ¢
agcct cccga
t agaggcagg
tgcccatctt
gtttttgaac
cttcacctgg
tctgtcgatc
cagggaagat
gaagct gct ¢
tttttttttt
acatttgaga
aagaat gat a
cttccafttg
ccaggt gt ag
act ggaggcc
t ggt agcat t
ccagaacttt
gagcaagacc
cattaggat a
ccagagagt t
ttgcccaaat
cact ggagt t
caggcgt gga
gaaccct gct
taattccatg
tctgttgect
ggacct at gg
gtttaatacc
tat atgcatg
t ggct accca
atttgaaaat
ttgtccctee
gct gggat gc
cccagcccecce
ctggcetcett
cagaaagcca
ct cggaact ¢
caccagagcc
cagt ggt gcc
tctctgatcc
ccctttgect
cagaggaggc
ccttctecge
tctgtctctg
acaat ct gct
ct cccaaacc
agccat gegt
gct ct gaaat
at at at ccaa
tcatgccttc
ccagagttga
ctctectgece

cacat at ggt
aaaagttt at
t cgcaccaat
aacactttgg
accaacat ga
cacgcctgta
gcggagattg
aactctgttt
aagggaggag
aagcagact a
ttttttttga
t cagct cact
gt agct ggga
gtttcaccat
gacct cccaa
t ct ct agaga
ccccecgceat
ctttggggac
t aggt cat ct
tgogtctctc
tttttttget
aggt t gaaat
tcatcatctc
ttgtttatat
gagct cacac
aggagtt caa
cacct gt agt
gaggct acag
t gcct caaaa
tttaaataca
gtttatcatg
ggt at cat ca
ttgctagcetg
cttgcgcacg
gt ctgagat g
fcttctitge
t gt ct gcaaa
cctttitgag
cacgggttaa
tttttgtcett
gggt agccect
cgaccat ggt
aaagat gcct
tggctcttcc
taatttctct
cgcagcettca
gt cagaggt a
agaggt ggt g
aaaact cagg
atggttcctt
gggctcttcc
ggt aat gt cc
fgtttcatcc
agagcct t ct
gcactgattc
ttctctcecttce
caacccccag
gt ggt agat ¢
tacccctgtg

gggcat ggcc
ctcataatct

gaaaat gggt
cacaggtatc

agggccaact
t aaaggtt aa
tgtttataac
gaggccgagyg
t gaaacccca
at cccagcta
cagt gggcca
caaacaaaca
tattttatca
actattagtt
gacagagt ct
acatcctctg
tt acagggca
gttgcccagg
agt gt t ggga
cagt ccagcc
tgtgttccgg
t ggggaaact
gct aggt ccc
agt gctccac
gttacattta
gagaat t gat
cagct acctg
tttgcact ct
ct gtaatccc
gacct cgt ct
cttagctact
tgagttattt
aaat aagt aa
gtatgttgaa
tgggttttaa
gccat tt ggt
acagccactg
taaccatgtc
gt ggt gcage
ccttgact ag
gt ggaat cat
tttccececce
t aat t gggaa
tttctggctg
ct ct ggggag

agggcct get
ttccattcce

ct cagcect cc
cacaaggct t
tt acat aacc
ggcacgcagc
caggaatttg
at gcat gt gc
agggagccegg
agaat gt ct't
cctttgectg
ct t caagccet
ccaat cttct
cttacttagc
ttacccat gg
agggcagaga
ggcagagttc
tccttcagta
cacct ct gct
gcccact gge
cgctccat cc

caggggct gc

Bl CLO210WCSEQ t xt

gt at aact ag
cttttttaaa
ttagacaggg
caggtggatc
tctctactaa
ct ggggagag
agat cgcacc
aacaaaaaaa
ctggcatt gt
ggttttatta
ctctctctgt
cct cct cagt
ccacaccagg
ctggtctcaa
ttacaggcgt
ccttattact
acccttgtcc
gaggcccagt
cagtcacttg
gtgtctttgc
cttttaaaaa
ttgagttaaa
caattgatct
tgatgtgttt
agcaccttgg
gt acagt aaa
tgggaggct g
t cacgccact
aaaat aaatt
t caaagttac
tttaacttta
t gagaacgt a
gct agt t aga
aat gcaaagc
ggat agaact
ct gagt gact
ctttteccttg
gcttcttaga
aagcaaagga
gaaagatatc
ggctgctata
gacttttgac
t cgggagagt
accccaactg
tgttctgcag
ttccgt ggac
t ggggt ccat
gact ccaaga
ttcatctgct
tcceectgatg
gtctccacca
at gat ggccce
gcectcecett
tgactacgtc
t aagagaat ¢
ccttggactg
gcatgttgtc
cat aactt gt
tttgcacaga
cctgtttcca
ctggtcctca
tgtttgtgtc
ctgtagcatt
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aagttctcca
gtgctaacta
ccgggt gcag
acttgatgtc
aaat acaaaa
t gaggcagga
attgcact ct
aaaacctctt
ttaggattgc
ctgtttttga
cacccaggct
t caagt gatt
ctaagtittt
act cct ggcc
gagccaccgt
t gt cct gagg
t ggt ggt gct
gccacgcgat
accttcttcc
acat t gaaat
at aacaagca
tt ct agcaga
act ct gaatt
ctttaaatta
gact ct gagg
ttttaaaaat
agat gggagg
gccctctage
aaat ttcaat
gcat gt gt gt
aaaaaat gt't
t gt cct gcgg
gact gcagt ¢
cat cactt ct
ctgct ct aag
t t gcacat gg
ct agacagaa
aggacctctg
agcgcttctg
caagccactg
t ccaagagcc
agct aat ggt
ctgggcagcce
ctctettcee
caacctttcc
t cct ggt cca
ttacttacct
att aacagct
gcttatttce
ccggcetcctg
tcgcctttga
t gt cact cct
caagt ctt ag
t cctct cage
acagacactt
tgtgtacctc
tgtcectttg
gttgaccgag
tagcttcctg
ggt ccct ggt
aggtcttccce
gttctctcct
agaggacat a
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aat aactt ct
gaacct t act
t ggct cat gc
aggagt t cga
att agccagg
gaatctcttg
agccccagca
ggaccaggaa
aggcacat ga
actctctctce
ggaat gcagt
ctcgtgecte
gtatttttag
t caagcgat ¢
gcct agecect
cagct gctcc
aaagaat at ¢
gccatttgtt
cagacaggaa
gttttctgat
at aaaat gt t
tttttcttag
aagaaagaga
t ggt cat ggg

agggaggat ¢
t agccaggca

attgcttgag
ctggct gaca
cat tagcagt
attttttttt
ggct ggacag
gct cctct gt
agcacagat g
t aaaaatt ct
aggcagt agc
ggcttgectc
ggt ggaccct
atcctactga
tttaggt aat
ggaaggt ccg
cct cat gaga
gt gct gagaa
cct act gggg
tccteccctce
t aat gcagt ¢
aggat caccc
t ccccacccce
ccaccaccat
agct gagagce
gccccaaat ¢
ccaat ggt gt
ctctttagca
ctcaagttca
t ccagcaacc
ggggct cagg
fitgtctcca
ct cagcat ga
gggt cact t't
gccagaccga
gggggt t agt
aactgct cag
tcctggccca
cat gcacat g

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
46800
46860
46920
46980
47040
47100
47160
47220
47280
47340
47400
47460
47520
47580
47640
47700
47760
47820
47880
47940



cgt gggeat g
t at agcat gg
aaat ccaccc
gttcgttaat
tt aact gaag
cttaattaac
acgat ccaca
ttcct gaaca
at gcccaggg
gat ggctctt
cacgcct act
t cagt gt ggc
tctcctatct
gagct gt gaa
aggaagct ag
t cat gcct ge
gtttgagacc
ttagct gggt
gattgcttga
gcct gggcaa
gagagaaaga
gggagaggag
ct gt gggct t
aagcactctg
ggactt agac
gct gecat ac
fttcatgatg
cccaaat caa
tctatttget
taccttacag
tttggcaagg
ccagcttcta
aaattttcca
gct ct gacac
ggct cact ct
aat t ccat ct
gggat t agga
aagatttitt
gt at gat cac
gctt cect ag
tttttttttt
cagct cacag
gagct gggac
tgogotttca
cct cagectc
tttttaaata
ct cct gggcet
gccact gcac
agaggt ggga
cttggtcaca
t gt t gcagca
cactggattg
t cat ggct cc
agtgctcctg
t t gaact gag
t gactt cagc
cct t ggggct
gctctcttga
cttctgtgga
tttgtgtage
t gcaat gccce
aaggggacaa
tttctaagta

ggacact cac
aaagct gctc
ct gagt gt gt
aat agat gct
agact aat gg
t ggat t ct at
t ct ggacat c
cccaggaggc
acat agagca
ctgtctgatt
cagagt ct gc
gcacatttga
ttgtacccce
aggagaggcc
t aggt gct ga
aat cct agca
agcct gggea
gt ggt gat gg
gcccaagagt
cagagct gag
aaagaaaaga
gcggecgt ca
ftgtaccatt
gaggcaaaca
aagcacccta
ccacct t act
cggccacaca
gttgtcatta
gct at aat aa
tt ct ggaggc
t t gcggt cct
aaggtttcat
t caat cat ct
cagttctctg
gat aat ct gg
acaaccccaa
cgagcctgtc
tttccteitg
agct cact gc
t agct ggaac
gagacagagt
caacct ccgc
t acaggt gt g
ccat gttggc
t caaagt gct
ttttttttgt
caagcaaacc
t cggcct taa
t gagt aact a
ttgaacttga
tcttatctca
aggt gttt ag
ctggaaagt g
aat t gt aaat
gagt t gaagt
ct gagcgt cg
acgt ct gagg
cgt aacgt gt
gagacatgta
t t aaaggaat
tagaattgta
agacagcct a
aacagagaac

gt agcct cca
taaactttat

t ggaat t ggc
t cct gt ggcce

acgggt ct ga
cctttgagca
tt ccaaagcc
t at gagagcc
gt gt gcaaag
cat ggct caa
aaat at gt at
ggagt ct gac
actgttgcac
ccctctcacce
caggggagag
ct ttgggagg
at gt agcaag
gcacct gt ag
ttgaggtt ac
accctatctc
aaaaaaaaaa
ttctggggcc
ttgcttgage
aat ct gactc
gcctcttgga
gggcaggct t
gcaggt gege
aagt act agt
at cat cagaa
cagaagccct
ttctggaggg
gcattccttg
t caaagccag
cctcecctett
gat gat ct ct
ftectetttg
t ct gaaaggc
agacaaggt c
agcct cgacg
tacaggggt g
ct cact cagt
ct cct gggt t
caccaccacg
caggct ggtc
gggat t acag
agagat gggg
tcccaccttg
gagaagat t t
aat gaggat a
tatcttatca
ttttgttttt
atgtttgttg
ct at gcaaat
gggcettttac
gt aggt ggca
aggaccaagt
agaacct ggg
t ccct ct gag
ct t agt gacc
cagat aatta
ct ggggact ¢
tatactacaa
tgcatttgac

Bl CLO210WCSEQ t xt

agcacagcat
t acacagt gg
aagcct atca
ccagct t ggc
atttgtgect
ggcagaggec
ttcttectgtt
acat at gcct
tcccattcca
agt ggt aaag
gcgat at gag
tccect ccag
t gt gcagagg
t ct gcect gg
aagggaggag
ct gaggcagg
accctatctc
t cctaget ac
agt aagct gt
aaaaaaagaa
agaagggaag
ctcagtgtgc
at aaagaaag
caat cct ggc
cattct caga
gggggaccaa
cat ccaggt ¢
ccacat t aat
atttagtggc
ccat aggt gt
t ccaggggag
gct catgat ¢
caat ggcagg
ccacatgtca
ctattttaga
ccat gt acag
tactttacat
tcactctatg
t ct ct gggct
agcccccat g
cacccaggct
caagtgattc
cccgact aat
t caaact cct
gt gt aagcca
ttttaccatt
gt ctcccaaa
aat aat t aat
caagt aaccc
gattttccta
fgtttttttg
tccttt ggat
gat aagct gc
gaggaggttt
gat ccat aac
cacagagcag
atttcatata
cat gtt acag
taact cact t
cccect cecce
aaaaagaaaa
gctttctatt
ctgcaatatc

caat aat gca
acat gtctga
cttgggagtc
aattttgatt
tttaagcaca
ttcccccaag
t caggccaac
cccaaat aca
tctctctcca
gagct cccca
agct cgt cag
cacaggccaa
t t ggagccat
t ctccatccc
aggggt ccag
aggatcattt
t acaaaaaga
t t gggaggat
gattgcacca
aaaaaaaaag
ggaaagccca
acaaccagat
gaaggct gcc
cctgccactt
gccat ct get
gggt ggt aaa
catttctttc
gaaat caact
tt aaaccaac
cact gggct g
aatccatttt
tt ct at agct
atgagtcctc
ggaccct cat
gt cagct gac
tgacatattc
gaaaat t cat
gttcaggctg
caggt gat cc
cccagct aat
ggt gt gcagt
ttgtgcctca
ttttgtattt
gat ct caagt
acat gcccgg
tt gt ct aggc
gt gct gggat
actttacaac
gggt cat at t
at cagct cct
cct agcacat
gcttcttata
aaggat ggaa
ctaattactc
agat aat cat
gaacagccac
t gacctgcac
attctgacat
tagcat at t t
actactttcg
gagagt agt a
tttatggcag
aaat gcat gg
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ttctgtgett
agcagctccc
tagttttttt
t aaagt gat ¢
aagt at t gct
ggcgtcatta
cgcaggtgt g
cacagt gt gc
cct gggagag
ctcceegtece
ttagct gt ct
t gt gcact gc
agaagt acca
cactttctct
aaacagt ggc
gaggt cagga
aaaaat gt aa
gaggt gggag
ctgcactcca
aaaggagaga
gaagagtgt g
aacacat gct
cct aaat aga
t cccagct ga
gcaagt gggt
tggctcagtc
cttcctttce
gtattaattt
acaaat gt at
aaat caaggt
cttcettttt
at agt cagaa
acatcacctt
gattactttg
t gggaacct t
acaggttctg
ttttttaatt
gagt gcagt g
tcccacctca
tttttttttt
ggt gcaat ct
gcctcccaag
tt agt aaaga
gat ccaccaa
ccccagcet aa
tggtcttgaa
t acagcat ga
aagat ct gga
t gct aat acc
ttagcagcag
gcct gt aaat
aat ccat at t
aggaaattgc
gctcetttcte
gtgtgtgatg
tct ccagt gt
t ggct 9gggg
tcttatgttc
ttgctcatcg
gaagcacaaa
aaatctatta
agaat gccat
atttgat gct

48000
48060
48120
48180
48240
48300
48360
48420
48480
48540
48600
48660
48720
48780
48840
48900
48960
49020
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
50700
50760
50820
50880
50940
51000
51060
51120
51180
51240
51300
51360
51420
51480
51540
51600
51660
51720



t t ggaaagca
ttggcttaaa
gaat cct ggt
tgctt cagag
agt gaggat g
tcgttgt cat
ccat ccagcc
cgacagggga
gttctgtgtg
ftctaget at
tt aagaggt a
aggtgctatc
aacaat agga
caaagccaga
ctttttcctt
t gaggcct ga
gaaaact gaa
ctcctttgea
cccecacttt
t ct t aaggct
cacagaggca
ttcccectge
cttcatttcc
ttgccegecce
ccttccecece
cctgecttcce
gt gact aat t
ggat aat gga
cagaacct ag
atttaaattg
t gt aacgaga
t aaacat aat
gaaaat ct cc
fagtttgttt
gaacat gcac
gtacgtttct
{1 ggct ct gt
ccctgect gg
t caaacaaga
cget ggt gga
t ggggcact a
ggt ggggccc
gtttggctaa
gccagcgat g
acaat gcaaa
gt gaaggat t
tat ctctgge
agaat t cgga
ctcact ct gt
ct cccaggt t
caccat cgtg
ccaagct gat
t gggat t aca
ggacact gt t
cagacaact g
gt gacct cag
taat cct cct
aaaagagccc

cct gggt gca
cccagat cgc

t ggaaggaat
cttctgagac
ctgcctctca

actgttttct
cactagcttt
ttcaccactg
tcctcatctg
tgttgaatta
gattgctgtt
caggt aagga
t at gggat ag

gct ccagggce
agacagaaaa

at gagct ccc
aaggggcttt
agccatcttg
t t ggcaagca
gttctagcca
ccaaaccagc
gggcat ct ct
acttttaaaa
gagt t acaat
ctt ggaagac
gacttct cat
ccctggettce
tcttctgtgt
ttcecttccett
ttccaccctt
ttcecttccett
tctgtttcag
cat tt ggcat
gtgtgtgctt
at ct agaccc
gcattttgtt
acatgtttat
ctaattgt at
atttgtttga
atttctgcaa
tcttccttac

ccccagggt g
ccggaggct g
gcctt cagag
ct ct gaat ct
tt at aat gca
tttgccctga
at t aat ggat
gttctgaaca

ggaggctctg
cggagt ggac
cccaat gceg
gatgtgtatg
caccct gget
caagcaattc
cct agct aaa
ctcgaacttt
ggcat gagcc
tfatcttctagt
ctgatttcca
act caaaaat
ctccect cee
atttctggtc
ttacccgaaa
cttcettgte
gaggaacaga
cttcccggaa
cctettcctg

gcgtt aat ct
gt ct acagcc
acaagctgtg
tgagttgggg
t cccaagt gg
accagagcct
at agt t ggag
tt gaat ct gt
act gagcagg
attttctgtc
tgtcattgga
tttctttaaa
gtgctttaac
gagaggagac
gccagagggc
ttctgcaggc
atttttagat
gacatcttta
fcagt ggt tt
ccagaagcct
ttcctgggtc
t accccaggg
ctacactctt
ccttcectce
ccceecttece
ccttcettece
gacat aaat g
t gagagaggc
ctgactttgt
acagggcact
tt gt caaaat
aaaacagt at
ttctcttcac
ct acacat at
ctactgtttt
aaagcagttg
t cacgggacc
cat cgagagg
ccttccacag
agaact agct
aat ct aggca
aaagctgttt
aaagttttaa
ct t gacat gt
ggaggt t gag
t ccaggcagc
ccat gcagaa
cttgcect gg
ggagt gcagt
ttgtgcctca
tttttgtact
t ggcct caag
accat gcct g
ccct ccaaga
acagaattgc
t agaagt gaa
tgtcttcctt
attttctgtg
gct gagact t
ttccetgtge
ttctctggtt
gttgcccctt
ct gt cacccc

Bl CLO210WCSEQ t xt

gggtgtcttc
attccatcct

t gt cct t ggg
aat ct ggaca
ct acacagag
agagttcatt
gagttgggca
gaagggcccce
acccatttgc
act cagagga
aggat t ccag
gtcctttcca
acaaactctc
ttgtgtacaa
tcctgttgga
cagct gggag
t agcaaaaga
t t gagat gat
tagt ct t cot
ct cagacaca
tccectttaa
gt gt agagt t
tgtgettctt
ctcceceectt
ccecttcect
ttccttcett
tt gt ccaggce
tgetttttct
tftcttcctg
gt gggacaga
gagaacat at
aat gagacaa
agagaaagcc
atgtattctt
cacttgat ga
gcttcgecca
aggggat gat

gccaaggggc
tetttetttt

ccaggcgcect
aagccctccce
agtttgaaaa
cgat ggt aac
attaact cac
t gacttgccc
ctggt ctgac
gt gt ct gggg
tat ggcactt
ggcat gat ct
gcct cccaag
tttagt aaag
t gat ct gcct
gcagt gt ggc
cggtgct gag
catcctcttc
aacatcttaa
gttgtcccca
gcctttcaaa
cagt gcagaa
ttgcctgtca
ctccttitga
gtttctctce
accaccat ca

cgt gaaat gt
gaacct gccce
caagttactt
gaat ctaccc
t aagcact ca
ct gat act cg
tgttcagett
ctgggat gaa
caaagt ct ca
t gaaaat aga
aagagct agg
aaagcttctg
cccagtgatg
ggagttcctc
aaacaggaga
gccacaactc
aaat aaat tt
cattcacatt
tgatgatttt
ggt gggt gt g
t gactct cag
ttgccatttt
t cttgccage
ccctecttcece
ccttecttcce
ccttecttcce
tgttctttgg
gaaat cat gt
atccaaattc
t cct cagt gg
tattgecttt
aaat gt agac
cctgttgggce
ttcttatgta
t gcat ggacc
gggt gcacca
ct cacagggt
accacgtgtc
gcttcccage
ctccaaattc
aat accagga
t acaaacagg
cat agt aggg
ctaat cccca
caaagt cgca
t ccctgeact
gcactttgtc
ctettttttt
cagct cactg
t agct gggat
atgttgtttt
acct cagcct
acttcttacg
ct caggt cgt
t cccctgega
aaact at cac
t ct aat gaac
ctcccaccta
agt gccaggce
catt gt gt gg
agtttacctt
t ct ccagggc

gggcagaagt
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cct cct gect
aat ctt gt ct
cacctgtctg
cat agggcgt
aat gat gt ca
agt ct gt ggc
gaagaggaga
gaact ggcat
gggacacagt
at gagccccce
taaccacttt
agattgcata
agggt t gagc
gagtcaattg
ccggagaggc
ctacct acgg
aagttt gagt
ct at aaaatt
gatggt cttt
gagggcgt ag
agacccctcc
ccaagcagaa
tttttctcect
ctctttcccet
ttccttcctg
ttcctggt at
tctttectgtt
t ct t ggggcce
tgatatgtcc
aacat gact ¢
catctgattg
act aat aagg
atatatactc
t aaaaatt ct
t ct ct agagt

ggacacggt t
ctgccatctg

gtgggtactg
attgcttccce
agacgggagc
t ccagaat gg
agacagaaaa
ttcat cgaca
cattttacag
cagct cct aa
gcgcet gt get
tct gt cagac
gagacagaat
caacct ccgce
tat agatgtg
gct gt gt tgg
cccaaagt gc
tgtgttcagc
tcattactgg
ctttcagagt
cttttcttce
t at cat ggca
ccccact get
cctctgtcce
gttccagcgce
cgct ccacca
t gccccagag
t gggacaaag

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
54600
54660
54720
54780
54840
54900
54960
55020
55080
55140
55200
55260
55320
55380
55440
55500



cctctectac
gagt ctcctt
ctgcttgttc
t gt ggggcag
caagt gact g
gtccgggttc
caggaagacg
cccat ccact
ctctct gt gt

ttcatgggtyg
t gggcceggg
gcagt gcatc
ggt ttacagc
acccaagggt
gact gt aaga
ccatccctcce
aat cacct ct
tctetttgee
aggt gt ggt t
ggt ggaggt ¢
caggt gt cct
aat aacagcc
gcct ggcet at
gat cgaagat
ggtttgtgga
at gct acaaa
gt ggct caca
caggagttcg
aat tagct gg
agaat cact a
aaaccgaggc
t aat accagc
gccat gt agg
at gt t agagt
gaccat aaat
aagagt ggt t
agaggaaact
t t aaagt ggt
t ct cacacaa
ccaggcacgg
act tgaggt c
aagttcaaaa
ggcaggagaa
acact ccagc
at at at at at
acaaaggcca
t ggaggagag
gt caaaacca
tagccaact g
aaagcagcct
ggaattattt
tctctcttta
ttggttccag
t t caagggcc
t ggt gggcag
agt t ggggac
t cacaagggt
ct caggcagt
cat gcaacca
ggattacagg
ttcaccat gt
cctcccagtg
t ct at agt at

t ggct cetge
ctccact cac
aagt gccacc
gagt gtcatc
gcccagect ¢
cctttccacc
t gaagccaaa
cacaaggct g
acccgt gggg
agct ccaggt
t cggggt aca
gttcgcageg
t gat ggaaga
gcct ct gaga
aggaccattc
cgact ct cac
cgccagact ¢
ttggttttcc
ggagcgact ¢
t ccaaaccca
t cct cagcect
cctt gcacct
agaaatattt
gt aaaagcca
ccatttgctg
ttatacccat
cct gt aatcc
agaccagcct
gcgt ggt ggt
gaacccagga
aacagaggga
atattgttaa
gaaaattaca
ggttcctttg
cacttttata
t gcccaagaa
gcttctcatc
gaccaggggc
ccact gt cat
t ggct cacac
aggagtt cga
attagccagg
ttgcttgaac
ct gggcgacc
at at at at gt
t ccaagcat g
aagcttttag
aaat t gt cct
acat cagcag
t cat ctatgc
aagtttcttc
atttggcagt
aacattctgt
agtcttactg
gagagaggag
cagct gccac
gtitattaag
cttact ct gt
ccacct cccg
t gcccaccac
t ggt caggct

t gct gggat t
gtttgacttg

ttttctccect
acgt cat gac
tttctcatgc
at ccccat gt
aacagct agc
caaat ccatg
gcct ccacct
gat at ggt gc
at agat gcgc
ccaacgagaa
gggt agageg
tacattcaga
gcaggt gctt
ggcct cgcag
at cct cagag
t cccaacaga
tctcctcact
cagct gt aaa
ctcct acatt
cccagt gcca
gggcagct ga
at gt ggct gt
actctigtta
at ccct cecce
cct gt t agag
t ggaggt caa
tagcactttg
ggccaacat g
gcacacct gt
ggt gaaggt t
gacgcaat ct
gggaat aaag
tgtgtgcata
cttttctctt
aaatacattc
agacagtttt
cact t ggggc
at t cgt ggac
cctcactgaa
ct gt aat acc
gat caacctg
cgt ggt gggt
ccgagaggt a
gagggggact
caaaaat ggg
acagatttac
tt aaaacaaa
ct cagacaca
caaccat ccg
cct cat acaa
tt gccagcat
tctgcttgaa
ggt gt gat gc
agcacctccc
gggacacaaa
agaagagt at
cctcctcatce
cacccaggct
ggtttaagca
cacacccagc
ggt ct cgaac
acaggt gt ga
at gacctcca

Bl CLO210WCSEQ t xt

t aggt ccagc
tt cagcacct
atttttttct
tt caaat gaa
cagt ggaccc
gagggaget g
ccaaact cag
att ccaggag
aagt ggcat ¢
gccaagcagg
ggcct cceca
aaccaaagcc
ccgagaaccce
cacccggagyg
agt ggcegt g
cttcccactg
ct ct ct gggt
at ggagcaaa

agggcct cga
ccgaaggct g
acatcatgtg
gaggat t aaa

tt aagggaag
ctctagcata

ct ggaaggt a
ccaaaagaca

ggaggccaag
gt gaaacccc
aat cccagcet
gcagt gagcec
caaaaaaaaa
t aggct gcag
ggagaggggt
ttataatttt
t ct ccagccce
ttttgctctg
tctgggttca
acagggaggyg
ggctgttgece
accactttgg
gccaacat gg
gcct gt agtc
gaggt t gcag
ctgtcttaaa
gtagttttta
aagcact at t
caaacaacac
at ct gggaat
t gt gcacaca
tcgttgatta
gagtctttcc
at ct gggt ct
aat gt gacca
agt ggct gcce
aggagacaca
gtttagcatc
tetttctttt
ggagt gcagt
attctcctgce
taatttttgt
tcctgacctc
gccaccgegce
gttaccttag

ctcctcttct
cgcat cagt ¢
agt gacaat c
gaat t gcagt
caccagggct
agccgagaac
gggcccaggg

aggggt t 9ggg
gccacat cgt

gggceccttca
gcccectgeca
faggagct gg
acagt gct ct
t gct gct gag
atgctgetgc
t aaagct gaa
ccact agagg
gagggcct at
gt ggggct tc
agact gcaga
t aaaacgggy
caagat aaat
aatatgtgtg
tttaagggta
gggaccccct
aagcttattg
gcaggceggat
atccctacta
act caggagg
gagat cgcac
gaaaaaaaga
aacaact ggt
ct gcaaggt t
gtatttgact
ctact act cc
gttttcttga
ggggat t cat
acaggagcac
t gat caaaaa
gaggct gagg
t gaaaccttg
ccagct actt
t gagccgaga
aaaaaaaaaa
gat ct at agt
ggct attcca
aacaaaccca
tttctcatga
gt ggcaccac
ftctctttgg
tttctgtatg
ttcattagta
gagct cacac
fgtgtgctgg
gctccttett
t gagacacca
tetttttttt
ggcat gat ct
ct cagccet cc
gtttitagta
agat gattca
ctggecttge
acagaggttc
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ccatcttcag
cagaat at ga
acagccaccc
t cagagaggg
t ct gact cca
aggtgtcctt
agt ccaggca
ggcgagt ggc
gagt cct ggc
agct cagcet t
t gaggccaag
ttatcattcc
ttggccagt g
gcaacgccct
gacagt ccca
ctctccagca
ttcctcagece
gt acccacaa
atgattggtt
t gcaat gcca
at aat aagat
gt gt aacagt
gct aaaaagg
atgttgagtt
ct caacagcg
gct ggacat g
cactt gagat
aaaat acaaa
ct gaggcagg
cactgtactc
caaagctt gt
gt aat at ggt
gt gccct aag
tttaaat aag
ttt aaagaat
ttctgacatc
tt caggcaga
catcagtttg

cagt at t ggg
t gagt ggat ¢
tctctactaa
gggaggct ga
t ggcaccacc
aaaaat at at
agttct aaaa
gtagttacaa
gaaaccttag
cagt gggcat
ctcctcccaa
at t gaggccce
ctccttatct
gt agtt caat
ttcagagctc
gcgecacttg
agaagct caa
agat ccagcg
tttttttttce
cggct cact g
ccagt agct g
gagacagggt
cccacctcgg
tgttgattca
t cat ct aagc

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
58500
58560
58620
58680
58740
58800
58860
58920
58980
59040
59100
59160
59220
59280



tccaactttc
aat cacccca
t catt gaaat
actcccattc
gttatttttt
agt ggt gt ga
ctgcctectg
ttttggtaga
gt gatct gcc
gccct cct gg
t ccgagagac
atttatcttt
aat aaggaga
ttccttaget
tctgctgctg
gt gaccttgg
agcat aat ag
ttcctatcat
gaacaggaga
caaagcgcat
cct gcaagag
taattcatat
gcagccttcc
cgctttccce
ctggt gcgeg
gcagcct gag
t ccaggt ccc
t gagcccct g
caaaggggt t
agcat caaaa
aggtttctga
gagcat t aca
t aaacatgtt
ccaaggagct
gt t agaagga
t gcagcaaga
caaaagct gg
tttgtaagca

t gt cgggaat

t cggt ggccet
t gcccacctc

at ggcagaca
aggt gggcga
gctgtcccett
t gggagcaaa
t ct t ggaggce
caggctcctt
catctccatt
ttttaatttt
acccaggct g
aagt gattct
ccagct aat t
cgaact cctg
t gt gagccac
at ggat gaat
gagccgt gece
tgtgacttcc
gagcagct gg
fcttct ggot
t gaat gt act
t t aagt caat
attggattta
gacgtcttct

catttccttt
cttctaaaaa
aaat caaaat
cctagggct a
atttatttat
t ct cggcetca
agt agct ggg
gacagggt tt
caccttggcc
gctcttttce
t gt gggct cc
atacctt aaa
aagttctccc
gttaccagtc
gt gccaggat
gcaact t act
fttgttgtagt
gagaaat cct
ccagagcaaa
gttaaggtta
atccatttag
gccat aaaag
ctgtccttga
agaccagaac
gcggeggage
acacccgccg
cagcttgatg
gact cttgac
gctctgttgg
t at cagaat t
acgtctctga
gagat cct ct
attaataatc
tt ct agaacc
at gggaagga
aacagcccca
ggct tt aaga
gagatttagtt
cctgecttga
t gggcaagt t
acaggttaca
t gtt ccaaac
gat gcct ggg
caggt aagct
agggacccag
cccagecttg
cct cggecac
gttgtcagaa
taaaatttta
gagt t cagtg
cat gcct cag
tttgtatttt
gcctcaagtg
cgcact cggc
gaat aaacca
aagat ct gga
cttatacgaa
ggact ggcga
t t ggt gagaa
aaat gccact
caaaaacagt
tgat t cgat t
tcttttactc

gt cct cgt ct
atactgitta
agcat ggaat
accatagtta
tttgagacag
ct gcaacctc
attacaggtg
ctcaatgtita
ttccaaaata
tttagttgca
agcctt cacc
gcaaaacagc
aggaaacaag
actgct t gat
gtctgggttt
caacct gt ct
gaatt aaatg
gctttccgec
ggaaagacag
fitttggatt
gggatttttg
tcactctttt
ttccagtctg
cgcgggecag
ccgggacct t
gggccgcet cc
cgccecgeggt
t ccagcaggg
gaaggcaccc
caagccttge
gcttcagttt
ct gt gaagcc
caaaact ggc
tgagttatca
t ggt ggcagg
gat cgt ggga
at ccccaggg
t ggggaggag
gggcagggat
tctacctctc
gt gagcct gg
agcacgcagc
gtttctegtc
gcacagaaga
ggt ct cacct
gcaaaat gag
gcact cccct
aagt cacaat
tttatttatt
gcatgatcta
cct cccgagt
t agt agagac
at ctgcct gc
tccacacttt
at gt ggact a
tt cacagt ga
at at ccagaa
aggggagaag
tgttttggaa
gaatcattca
tgtttgaaaa
ccat ggct ca
tgaactgtta

Bl CLO210WCSEQ t xt

ttccecttaa
tttttetttt
aagcgaaaaa
accattt aat
agtcttactc
t gcct cccag
cct gccacca
gccaggct gg
ctgggattaa
ctcgct cece
t aggcccagg
t ggaccat aa
agctttagtt
ttaat ctcgg
t gaagect gg
gttcct cagt
aggt aat aac
t aaat gt gct
ggt gcagaag
ctaggttt at
tttgttttta
aaaatgtttc
agtttttaac
ggggcgattc
ccttggetge
acggccgt cg
gt aggagacc
cct gggt aat
gtttgataca
fctetgctta
cctcatcatt
cct gt gagt g
aagggat gt t
ttaccaaact
t ggaggaagg
aacct acaga
aggttctcct
gt gacaacgt
gt gt gt t ggg
aggtccttta
atgcactgtc
attccccagt
caccccacaa
t gt gaact ct
gcacat ccct
gaagaaggt g
tcctgcacac
aaaaaggt cc
tatttatgta
ggct cact ge
agct gagat t
ggggtttcac
ct gagcct cc
tcacttatta
t ccct cccat
aagaagccag
gagat acat ¢
ggggagceage
ct agat agag
ttttaaatcg
gagaaaagcc
tccetceccet
tctttgttct

cccct ccaca
aaatttcaaa
aat ggat ccc
gact aggt tt
t gt cacccag
gttcaagcat
cacctggcta
t ct cgaactc
ggt at gagcece
gct cct ggag
act aggat gc
gcat t caaga
ct gt t gggcce
ctatcacttg
ctccattaca
tt ccccaget
t ggaaat gct
ggaaaatt cc
ccaaaaatta
ctctgettgg
acgat agctt
cggtatattc
t gaagggat a
t gct gagt ca
cccct agega
gatttagact
agcccgact ¢
gaacgt cagc
gt agcat aga
ctagct gt gt
ccttctcacg
gctcatcctg
gact ggt ccc
gtactgcctt
cggattggtc
cct gct agac
gagagagt ag
agggagcaga
gggagt t ggg
cccacct agg
at gggcaggt

gat gcccagg
cacct caggg

gct gcaaaga
gt ccct gagg
aaggtt gt ct
acaccctt ct
atattgtcta
ttttttgaga
aacct ctccce
acagat at gt
cat gttggcc
ggaagt gct g
aaagactgtg
t acccaagga
t caccaaaag
cat ggt gaca
t gt ctat gag
gtgatagttg
ftctttacgt
t at gggt agc
gcct cacccce
catctctctc
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tttctctcaa
ttatctatac
acccttcccce
ttttgttgtt
gct ggagt gc
tct cct gect
atttttgtac
ctggcctcaa
accgcaccca
t agagggat t
ctgccctaac
acaaactgtg
agcccttata
gcct gacagg
tfacttcct gt
gtattatgtc
t caaacat gg
t ggt ggt gca
cctt ggagaa
tcttcagita
tattgagata
acaaggct gt
aggaggacca
ccgegggcegce
gggccgeage
ggaagct cgg
gggcttceccc
tccectttec
gat gggtttt
gaccct aaaa
ggat ggt t gt
agggct gaaa
cctceettge
gagt aagaaa
at cacct cct
agact aggag
ccagt t ggat
ggggcaaagc

t cact ggggc
gt cgccat cc

gcccaggaaa
gt caccttgg
gacagccaaa
ctctattctt

gcct agggat

gggcccct ge
ccctccacce

gttcccatac
cagagtctta
tcctgggttc
gccact at gc
aggct ggt ct

ggatttcagg
gtgtccatca

at gaagcacg
ccacgtgctg
gaaagt agat
gt ccagcct t
tacaacattg
t gcat gaat t
ggcagcagt g
ctcgeectce
tctctctctce

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
62400
62460
62520
62580
62640
62700
62760
62820
62880
62940
63000
63060



aaccct gcag
cagtgtctcc
aacagt gact
aaccacaggg
tttagtgtce
accccact gc
gagagagaga
aaacaagt gg
ctcggect tt
gggatctgtg
att gat gt gt
gcgccatttg
cccttctgga
cct tggct ag
tgtcctgtca
tagagt at t t
agact gggt g
at cgctt gag
aaaaaat aca
ct at ggaccc

gttt gggcgg
gt gagacctg
aagttgggag
cactttgcat
act cct ggga
ct caaggat t
ccccttcetet
ct gcgt gacce
gtt gt aagac
ftttctgeet
aacat ggcag
agt gcagt ga
t gt cccagga
acttttttcc
t agt aaat ag
at cagccttc
gggaaggagyg
ct gt ggt gct
caaaacagt g
ttggaaccca
ccacact gag
cagtttttct
act ct ggcac
gtt gaaaaat
aaattct aat
t cgat ggct g
acaaagcct t
ccttaacctc
gaccagcct g
gcat ggt ggt
gagcccagga
gacagagcaa
t at aaaaagg
t gt aat ccca
cat ctt ggct

ggcacagt gg
t gaacccggg
gcgaaagagc
aat gaaagcc
accagt t agt
t cct aaaaac
gt gt gacccc
tttaatccct

acacttttcc
ctacgaggca
cagct agccc
acggact cag
aggtttcact
at ct aagt ca
ggaggagaga
t ct gaggaaa
t ggct aagat
ggt gat gaca
ttttcaattc
tctgttggtt
ggaggt gggc
gat gccaggg
ctgat cacta
cttcattgaa
ctgt ggctca
ccct ggggat t
aaaaat t agc
acat agaat a
caaagaacct
gccactgett
atgttttatg
ttctgtctgce
at cat aacac
gccct gaagg
ggcaggt gct
ctgcaagt cc
t gagaagagt
at gt caagta
gt aggt ccca
ctcttgcaac
t cagggt gga
ccaaaagaaa
t agcct gt at
tattggtgca
gatctttatt
gaat gaggca
gcgeat t gece
t ggaaacctc
aat at aggag
tttttttcga
gt gggccaaa
gaaat aaaat
at ct at aaat
ctttccecget
acaatattta
agcaatttgg
ggcaacat ag
gcacacct gt
agt cgaggct
gaccttgtect
aatcaattta
gcactttggg
aacacggt ga
cgggcegectg
aggt ggagcet
gagact ccgt
aaggggcat a
aaaacgcagt
aacccaccct
cat cccct at
ctccct gacce

ctttctttgt
t gaat t gaga
cttcceccac
gaggcaat ac
caactttagt
ct gcct gaga
gagagagagg
acagcctt gg
caagt gt at't
cgt ct ggt cc
actatcittg
t agat at cct
agcaggggt ¢
tccectgect
cccegeccca
aaacccat ac
cacct gt gat
cat gaccagc
caggcat ggt
caat gt cagc
gaaggt t gag
cttccatacc
gt ccaggat g
ctcttact gg
ct at gat gat
gt cacagaga
gggt gagcac
tacct ggcga
cacttcattt
gcgect caag
aagcat t agc
cgagt ct aat
ggct gagcecet
at att gaccc
tttaaggatg
tctgactctc
ggaaaccagg
gcccaacaga
ct gagtcctg
t agaagcagc
gt gat cggaa
t cgaagaaat
actgtccttg
aagat gat gt
agtgtittat
acaat t acgt
ct at ct ggcce
gaggccgagyg
t aagactcca
ggt cct agece
gcagt gagct
ccaaat aaat
aaatt at aat
aggct gaggt
aaccccgt ct
t agt cccage
t gcagt gagc
ct caaaaaca
gt agaacaaa
cacggggaag
t gt ccagctg
ttcccaaccg
ccaacccgat

Bl CLO210WCSEQ t xt

ctgcccccac
ct gggagggt
cccgecccecce
ctttccaagg
gcctcccecta
aaacaggat t
gaggaaggct
fgtgtttatt
ttcctgtctg
aggct gcgt a
cat gggagt ¢
ttatccagtt
agagat ggga
ctcacctggce
gcct cct gag
aaaat aaagg
cccagcact t
ct gggcaaca
ggt gcat acc
at aagaaggg
agaagt ggct
ctagacct gc
aaggaagggc
ct gt gt gacc
gat gat gat g
t gcct gcaag
tacctgctge
agct gt cgtt
t gct ct ccag
gat gctcct g
at ggggcagce
cagaaggt cc
ccctgettag
t t gagaggca
agttgatttc
t ct agcect g
acagt gagac
gaaat accct
ggaat gacct
t gaggaaaac
cat acaat ga
act ggagaag
agct aagaat
tttgtgacac
cagaacacag
t gagcagtta
ctttccagaa
caggcggat ¢
tctctacaaa
act cgggaga
gt gat ggcac
aaat aatgca
gaaagct ggc
gggt ggat ca
ctact aaaaa
t act cgggag
cgagat cgt g
aaaacaaaaa
ttttctagag
agagggcagg
ccttccctcce
t ccaagccca
tttgaagccc

cctccagat t
gtgattctga
gggcct caat
gt ccct aaaa
aaatgtgttc
gaggaaagga
gatggattta
ftcctgtctg
t gt gt ctcgc
gt cacctcaa
ccaggccaag
cttccagaga

gggaaaggaa

ctgggcet gga
t t agaagaca

tt cat aaaaa
t gggaggcca
t agt gaaacc
t gt ggt ccca
agccct gggg
t ggt taccca
accct gacat
agt gaggggc
t ggggcaggt
at gat gat ga
gcacct gcat
caggccct gg
cttgtgctca
ggacatcttt
aaaat gggct
t gacct agcce
at gaacct ac
agattcttcc
cacagttt at
t gcat cagcce
cagggat ggt
t cattgccct
gagcgagcat
ftgattctcc
ccaacat gaa
ttcttgctaa
cct aaagaag
gattttcaca
at gaaagct a
t cat gct cat
caacagagac
aaaaat gt gc
gcttgagetc
aaat acaaaa
ct gaggt ggg
cact gcacct
aagt aaaat a

cgggceat gt
cgaggccagg
t acaaaaaaa
gct gaggcag
ccact tgcag
caaaaacaaa
ctcatt aagt
attctttgaa
t gagggt gt t
cct ct agcat
agt ct agt at
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tcegtgtcte
agaaggcacc
ttagct aaaa
aat gt cccat
cttacctccce
gaaaggaaga
gaaaagaaga
tgtatcgett
ttagattaca
gggcat gct t
aggcacagct
aat cat cctg
ggagccaggt
ggcctcetge
caggct aaag
at aaaaat tt
aggcaggt gg
ccatctctac
gct t ct cage
tcaccaaatg
gct gt t ggat
ct caagt aaa
agcggagcat
aacttcccag
t gacacct ac
ggagcaageg
ggct at ggca
gtcagtgtitg
ctgggt ccta
tgtctttcett
cagccaat gc
gagcatttcc
catgcattcc
ttattttgca
cct gt aggt ¢
99agggggag
gt cat ctgct
ccccagect ¢
t gct cct gac
aagcagaact
gaccgattca
gagt ct aaaa
ftittaagtg
t gggaaattc
ttatttatgc
cacgt ggccce
cgactcttga
t ggagt t cat
cat t agccag
aggat cgccet
cagcct gggc
aat aaaacca
ggct cacgece
agat cgagac
aaattagccg
gagaat gt ct
t ccagect gg
aaaaaatt at
caaat gagt ¢
gcagcggct ¢
ccctttgact
aat acgagct
tttctcaaat

63120
63180
63240
63300
63360
63420
63480
63540
63600
63660
63720
63780
63840
63900
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
66300
66360
66420
66480
66540
66600
66660
66720
66780
66840



acacttcttg
ccact gcagt
t gct gccaaa
ccacct cacc
cgccacagac
gcaaccccgce
acagaaggca
ctttttcctt
ct cagct cac
agt agct ggg
gacggggttt
tgcettggec
catttaaatg
gggt ct act t
tgcctttgac
gt gggcagt g
accagcct gt
agagagct gt
tctctccaaa
cat t ggggac
ctcat ctgga
at at at at at
aacat gcagg
tcatcattta
acaggcccca
cacct acgag
atgatggttt
gct gcat agt
ggacatttgg
gt gcat gt gt
at ggct ggat
cacaat ggt t
catcctctcce
agatgttatc
titttcacgt
tttcccactg
ttcattccct
cccagccat g
t aat cat cca
gacgt ggceg
aaccagaaaa
gggagcaat t
ftgagaatt t
aaggt caaat
agat ccaaag
tggtgcattc
t{tagctgtt
ttccagat ga
gatctitcta
aaaact t aaa
agaagat agt
acaagt catt
cggcgeggcy
ttgat cccag
gt cat aaat a
gaggt gggt g
ctgcactcca
aggagaaaaa
cctttaatcc
agaccagct t
gcgt ggtggce
gaacacggga
t acagagcga

gctccattcc
cagct cccta
t t caccgagg
cacct acagg
tt ggt gat gt
cccat gt gag
gaggggagaa
tttgaaagga
t gcaacctcc
attacaggta
ccctatgitg
t cccaaagtg
t at gcct aat
agagttagtg
ctgctetgtce
ggct ggggct
cttttcaggg
ccagcat gcg
gggagct gcet
cact gacctc
act ct agcag
at at at at at
tttgttacat
cat t aggt at
gtgtgtgatg
t gagaacat g
ccagct t cat
att ccat ggt
gttggttcca
ctttataaca
caaat ggt at
gaactagttt
agcagct gt t
t cat ggt ggt
gtctgttggc
agggaat cac
gaaaacct ct
attggtgccce
cgtgttgatg
t ggcaagaag
aaat ggaaaa
tttatagttt
gcaggaaaaa
aattttgaaa
ct aaat cagg
acct ggggaa
at at tt gggg
att aat aaat
t accat agag
ccct geccat
t gccacaaat
agaat aagca
gct cat gcct
gagt t ccaac
tt agccgggt
gat cacttga
gct ggagcaa
tgctgatctc
cagcact ctg
ggccaacat g
acat gcct gt
ggcagaggt t
gact ctgtcc

ttcctttcca
t gaacagttg
gcacct ct gt
tgagt gggga
gt cgat gt gc
at ctaagatg
cggct cacac
gt ct cact ct
gcct cct agg
cact ccacca
gccaggct gg
ct gggatt ac
ttgcccattg
ct cat gacca
tct gt gcaaa

ggcaggact ¢
caccgcgggy

ggt ccetgge
ctctctagaa

aaacat agag
gttcttttat
tttttattat
at gt at acat
at ct cct aat
ttccecttce
ctgtgtttgg
ccat gt ccct
gt atat gt gc
agtctttgct
gcatgattta
ftctagtt ct
acagt cct ac
gtttcctgac
fttgatttgc
gaact ct agc
atctgtctga
gat ggaacca
cagccacatc
gggagaggcc
ggt ot gggac
acatactgtg
t ggcct at aa
aaaaaatgtc
aagaaaat ga
aggct ct agc
gagggcagat
agaaactttt
at aaaaaat t
caat ggaat a
caaaaaccat
at gat caagg
ct gagacctg
gt aat cccag
accagcct ga
gt gat ggcac
gccecgggagyg
cagagt gaga
act agt aat't
ggaggct gag
gt gaaat ccc
gat cccagct
gcagt aagct
cagaaaaaat

Bl CLO210WCSEQ t xt

t cacct ctgc
ctctctacce
ggt gct gecet
gcagccagcg
agagaagggg
ggcgt gct gg
ggcacaaaca
attgcccagg
t t caagcgat
t gcceggcet a
tcttgagctc
aggt gt gagce
agaacggct g
ggcccaggt ¢
ggaat gagct
agt gact aag
ggctttggga
ttctcacact
cccat gaat t
accagagcaa
at at at at at
tatactttaa
gtgccatgtt
gct atccctc
t gt gt ccaag
tttttttgte
acaaaggaca
cacattttct
attgtgaata
tattcctttg
agat ccctga
caacagtgta
tttttaatga
atttctctga
agcttctttt
t caaaagagg
ct gccact gt
tctgctgtga
cat t cacaaa
tacattccgc
ctcttggotyg
tacaattcca
t aaagt acat
t at ct aagcce
aaaatt gaca
t ggt ct acaa
caacct cact
agaccact aa
aat cacaaag
cagaaaccaa
gttaatgtta
aacagacaag
cactttggaa
gcaacat ggt
acgcct gt ag
t agagt ct gc
ccctgactta
aaaacat cag
gcaggcagat
gtctctacaa
act cgggagg
gagat cgt ac
t aaaacat ca

cttttcactg
at ccaat cgg
gt ggacaaag
t gt ccagt gg
t gt t ggcagc
gagccacctc
ctccttcectt
caggagt gca
t ct ccagcecet
atttttgtagt
ctgacctcag
cat ggggcct
agacgcat tt
aagcct ggct
gaaggat ggg
ggaagagaac
cttggtgatg
t cccaggcet ¢
t ggaat at ag
at ggggct ca
at at at at at
gttctagggt
ggtgtgct gc
cccact ceccce
tgttctcatt
cttgcgat ag
t gaactcatc
t aat ccagt c
gt gccgcaat
gttatatacc
ggaat cgcca
aaagtgttcc
t cgccatt ct
t ggccagt ga
cacaagttca
ctt gggaaat
ggcagcccca
gccccagagce
agcgacat aa
ccccaact ga
ggaaaact aa
gccgaaat cc
ct ggaagaca
cacct agaga
gat aagcagg
at aggcct gg
ccatcttaaa
aaat gt agaa
gaaaacagat
aat aaaaggc
ttcataaatt
caaaaagaat
ggct gaagca
gaaaccct gc
t cccagcet ac
agt gagccaa
aaagaaaaaa
gccaggcegcea
cact t gagat
aaaat acaaa
ct gagacagg
cattccagtc
catatttaaa
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cat gct t gga
cccegectge
t ccaagccag
tttaccccat
cacaacacaa
t gagaat cca
tttttttttt
gt ggt gcaat
cagcttccca
ttitagtaga
gt gat ct gcc
agcctccttce
t aagt ggcca
ggccagat gg
ggt gcagt gt
tttcctcact
aacacagcac
ctt cagaggc
gcaaccactg
t cacgt gaaa
at at at at at
acat gt gcac
acccat t aat
ccaccccaca
gttcaattcc
tttgct gaga
attttttatg
tatcattgtt
aaacat acgt
cagt aat gag
cactgtcttc
tatttctcca
aactggtgtg
t gat gagcat
t ggagagagg
ggctctcctg
gcact ggcac
cct ggt t aat
agcccaggga
gagatt caga
at at cat gaa
cagt ggaact
aacttacaag
at aagacttg
acagagt gca
gt ccact gac
cct aaaaat a
gaaaat ggat
{tgact at at
aaccaact gg
aagagcccac
gagagt gggt
ggcggat cac
ctctacaaaa
t caggaggct
gat cacaccg
aaaaaaaaag
gt ggct caca
caggagtt ct
aattcgccaa
agaattgctt

cagcct gggc
caact ct agg

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
70200
70260
70320
70380
70440
70500
70560
70620



atatcattta
act gagt gga
cactgccaac
atatcatt at
cacaaaaat t
actt catacc
caacaagccc
agt cagccgg
cagat cacct
at ggt ggct g
agcaaggagg
caagagt gaa
t aat gcaact
ggat ggt t ag
atgtttacaa
gcaagt agca
t cacagat cc
cacatttgca
gccacaaagt
ttttcacgaa
t gagaacagc
ctactgagtg
t cagccagat
t t ccaaaagc
tttctgggca
aat aaggttg
gaat agagcc
at gggaggat
cgtccccact
aaaaaaaaaa
aaat gt gt aa
catgttccaa
ccact gt get
aacccgaat t
gcct gggcaa
fgaattattt
ggt ggt t t ct
aagaagggt g
gtgcttctca
tgcegatgt g
gaggagt cag
t gaaccat ct
tgtccctcte
gcagcattga
t cacct gcct
gtttcaccct
acctgccagg
cct gccacat
ccaggct ggt
t gagat caca
gct gegat gt
ggagcacggyg
t gcct gecat
acactcctca
ct gagcccecg
acaggaaaga
gcct gaaagg
ggcgggaaca
t gt cagt aaa
at ggccagac
gat cccttga
aaat aattta

t gct gaggca

aaaaaacatt
aggt acagag
gtcctgeacc
cacccaagt t
ttttggcatt
cact tgcact
gatctigttt
gcat ggt ggc
gaggt ct ggt
gggcct gt aa

cggaggtttc
actccatcta

ttatttgtaa
gaaaat at gg
aggcttttag
t aat t gcaac
tt gacat aca
caagtgcctg
atctgcettt
gcagt ggcat
agagccgttt
cct cact ccc
ggcat gt gcc
t gaat ccatg
gagggat gat
tattactttt
aggcat ggt g
cactttagcc
cccccaaaga
aaaaaaattc
gaaaagccag
gagaagaaac
cattaaactt
ggct ggct ca
caaagcgaga
t t aaaat aat
at ccagct ct
tgtgttgctc
gcccaccagg
gt gaat gggg
gacacccccg
cttcacttct
ctgttcagtc
tttttttaat
cacct ggt gg
gt cacccagg
{tcaatt gat
gcct ggct aa
ctcgatccce
ggcgt gagcece
t ggt aaatta
at gaggat gg
gaact gggag
gaacttatcc
ccaggagttc
t caggggggc
t t agt ggaca
gtttgcatcc
gt aaagcctc
acggt ggct c
ggccaggaat
aaaat t agcc
gaaggat cac

aat agact gt
acttcccgta
agagt ggt ac
catagtttac
tatttaggtg
gcat ct gaga
gaaaagcaat
t cat gcct gt
gaaaccct gt
t cccagcet ac
agt gagccaa
aaaaaaaaaa
t att ggaaca
tacatatgtg
t gaccaacaa
tatattttta
tt cccaaacc
atcttttctg
t caaat gt ga
ttttgect ct
t aggat ggga
gt acagcccce
gcctgtcctg
at t gt caaag
tttctcttcce
ct cat caaga
gcagcttatg
caggagtttg
aaacccacaa
aggcctccta
cacat ccgat
ttggtcattg
cttagtgttc
cct gggcet ge
ctctatctca
aataatttac
gt t gagct ga
ttcagatccc
agagccaccg
gccacagcct
at gagt caag
ccgtgect ca
gt gccct cac
gaagt ggaaa
gtttatttagt
ct ggagt gca
tctcctgect
ttattgtatt
t gacct cagg
accat gcctg
agcaagcaga
gcggccaact
gagaggct cc
tctcctcettce
gaagt gat gg
tacaccat gc
gccat gcaca
agaat t gcaa
attaatttga
acgcct gt aa
t t gagaccgg
aggtgttgtg
tt gagcccag

Bl CLO210WCSEQ t xt

tttttagagc
tgttccctge
acttgttaca
att agt aaaa
t at gat t aac
agcaat t ggt
t ggt gat gct
aat ccct aaa
ctctactaaa
t cgggaggct
gat tgcacca
attatggaca
t ct gaggcca
gaaaggaaca
atgctcat gc
at gcat agaa
tttgtaaatc
ttatacattc
t cagaat gt t
t cat cagagt
cagggcagcc
cat agaggaa
gaatttcaca
t ct ggt at gg
catcttgett
aat agcaaag
cctgtaatcc
agaccagcct
agcatttatc
t agccat gag
ttttactttt
aaaggaat ag
acaaagcttt
agggagcaga
aaaaaaaaaa
aat aaagat g
agt ggcat ct
aagcct cat g
tt ggaacaca
gact ccagga
agttggtitt
ctttccttac
cgt t aaagag
gagagct ggg
tttgtttttt
gt ggt gt aat
cagcctceccce
tttagt agag
t gat ccaccc
gccgt cacct
t agat gt aaa
gtt agagagg
tctctctett
tttccccagg
aagat cacgc
accaagacca
gcaggcccag
agaaatttta
gt gggccaag
t cccagcact
cct gggcaac
gt gcat gt ct
gagt t caagg

acttttaggt
cctccacgta
accaat gaat
catcatcttt
t cagtgttga
gt ct acagcce
t ct caaaatt
ctttgggagg
aat gcaaaaa
gaggcaggag
ctgcactcca
aagtttttca
tttcagtgct
tttggtagtt
tataatctta
t aaaaggct a
cgcggattca
attagaagt c
ctettttget
caccgt gt gc
aggaggat t g
gaggggt t ca
tcacttatga
caggat gt ca
t gt at aaat a
tactgtttta
caacactttg
gggcaacat a
ctggattatt
ct acgaat at
actttcacac
at caaat cca
agct gcaggt
gat cgcgaca
agtt cat aaa
aggacaaagt

ccct get ggg
cccct act gg

cacgt ggggg
agccagcaaa
gct gccagt t
cagacaggct
aaagagcaaa
aat aacaagt
tttttttgtt
ct cagct cac
agt agct ggg
atggggttit
acct cggcecet
ggtggtattg
t aacgctt gg
gt agcaggga
cacccccact
t gaactttga

t gggacgt ac
agagggt gac
atcactgcaa
aat acatt at
at aact caag
t t ggaaggcc
at agcaagac
at agt cct ag
t t gcagt aag
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t cacagt gaa
cagcctcccce
cctcattaac
cat ct at aag
caagact cac
gct acaccct
ct at ggacaa
c¢cgaggcagg
ttacccaggc
aat cgcttga
gcct gggt ga
aaaagat at t
aact at t agg
agt gccecetg
t gt gaaaaaa
gaaggaaat a
t gaaaacaga
aagccct ggt
t caaggccat
cct ggaggac
ggctcactcc
aatttattcc
t ggaccaaaa
acagt aat cg
cattttctat
ct caaaat at
agaggcggat
gt gagacccc
cacaggggcc
gaaaat at gc
ctctgtccac
aagaacaaaa
t gaat ggggc
ctgcactcca
ttcaaagtta
gt gagt aaat
gettttgggg
gccet gt ggg
acct ggt ggg
ct cggagcet g
gacat ct gat
ctgctgatgc
ctgct gggca
cgggcccacc
tt gagacaga
t gcaacct cc
attacaggca
accat gttgg
cccaaagt gc
aat at gaact
gcaggaat at
ggctgagat c
ctgccceccca
accaggat gg
ggat t 99ggg
acggacgct g
gccaaggggt
tgt cttagac
cagt gagat a
caggcaggag
cccgtctcta
ct act cagga
ctgtgatt at

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
72900
72960
73020
73080
73140
73200
73260
73320
73380
73440
73500
73560
73620
73680
73740
73800
73860
73920
73980
74040
74100
74160
74220
74280
74340
74400



aaaact gcac
aaagaaagaa
t agggcctta
gct t at aaat
atctcttact
attcttactg
ttttggccaa
act gt cagac
t gctggeccct
tgaggttgtc
ttctttccat
agggcaggat
cactctactt
gt agtgcat g
t caggaagat
gaccaccagc
f'tgggaggca
at t t gggaat
gt attggggg
gggaccgggg
t ggcaagat g
agggagggca
tittgttttg
gtttgttaca
acattaggta
ttgaat cct t
ggct gcggea
agacct cgtc
t agt cccagce
t gccgt gagce
aat aat aat a
gaatttttcc
actccatctt
t gcct accct
ccccaagacce
tggcagttgg
acaaagagag
cct at cccag
t ggct cacac
gagt t cgaga
taaccaggtg
at cact tgaa
cct gggt gac
ctggagtgt a
tct cct geet
gttcttgtat
ct gacct cag
caccgt gccce
t gt cct gat t
t aat t gggac
t gagggt gga
t gccagagca
t ccaccaagc
at cacaacat
gggcagcect g
tcct gt aaga
acaagttttc
aggagaccag
tggattgcett
t aaaaaaaat
gcggggct ga
ttgtaccact
gaaat aaagt

t ccagcctga
agaaatttac
acaatctctc
cagt ggt at t
t agat caggc
t agccacatt
attgacttcg
cacatggttg
t cacccactg

t caaggt t gg
gggt gt ggct
ggact cagt c
ttctctttta
gaagccgt gg
tgctggagtg
tttctcgecac
cgtttcagat
t aggaaagt g
agcaggggct
aat gcagct c
gaaat gt gct
cct gagaggc
ttttgtttta
t at gt at aca
tatctcctaa
cttagaggcc
ggaggat tgc
tctacagata
t act caagag
caagat ccca
at aat aaat a
acctcctctce
tttctttctc
gt ccctgecce
t caaccccga
t gct gct ggg
at gaagagtt
cgcatctgtt
ct gt aat ccc
ccagcct gge
t ggt ggt 9gg
t ct gggaagc
agagt gagac
gtggcgccat
cagcctccca
ttttagaaga
gt aat ccgcee
agt caact cc
t gggt gat ag
atttttgtag
t gacgt ccgc
ggt ccat ggc
tcccttggaa
gtgcctcata
gctt agagtc
t gttcacaac
tgtaaatcta
gt acggt agc
gagcccagga
cacaaaaat t
ggt gggagaa
gcact ccaac
ccaggaaaga

gcaacagagc
cttgagttac
aaat acaggg
gattagcatg
ct gagt ggcc
aat aaacaac
cctettecte
gggaccccac
ct ggagt gcc
t cgaggct gt
ggcagt gagt
cctgccetcca
at gct aaaaa
agtt gt gagg
ggt ggggt ct
agggagt ggc
ttctatctgt
ggt gcaggt g
gct cagaggt
ggcccagcect
ttctgact gc
t ccaagccag
ttatacttta
t gt gccat gt
tgctatccct
gggcgcggt g
tt gagcccag
ataattttaa
gcagaggcag
ccact gcact
aatccttctc
ccacttcccce
tgctgtttct
caccctggtg
aggt t agcct
ggaaact ggg
ct ct caccag
ct gcatcatg
agcactttgg
caacat ggtg
t gcct gt agt
agaggttgca
tccgtcct aa
ct cggct cac
agt agct agg
gacggggt t
cacct cagcc
ttct caaaaa
t aaat gccac
cactctactg
ttcacagatg
t gcagcccca
cttcagtt at
tggattgtgc
agttt aaaat
aagggaact g
aaactgttcc
t aat gcct at
gtttgagaca
agccaggt gt
t cat ct gagc
ct gggcaaca
agtaggtttt

Bl CLO210WCSEQ t xt

aagaccct gt
ccacat gagt
tactttttga
t aaaat at gt
tctctttage
at cgacttct
tctctttcca
agagcacaca
aggttggtcc
ctccgeget g
gct cacagca
tacccatttc
t aagaaaaca
t gggaagt ga
ctgggaggt ¢
cat cccagcet
t gaat cagcg
ggt t gggggt
gtt ccagaag
ccctgectga
t ccagccagt
gagat ct gt t
agtt ct aggg
tggtgtgctg
cccecctecce
gct cacgcect
gagt t ccaga
aaattatccg
gaggat cact
ccagcct ggg
agt cccttcce
cact cccgcet
cgt ccetece
ct caggat gt
gtt gaaacca

attgggggcc
gt gcct ggga
attaat agtg
gaggct aagg
aaacct cgtc
cccagct act
gt gagccaag
aaaaaaagga
cgcaacctgc
attacaggcg
caccctgttg
t cccaaagt g
aaaaaaaat a
tctacttata
tt ggcagcag
acaaaggagc
cat ggaccat
t aagct ct ct
cagt gaaaaa
atgtattatg
gat gt ggggt
aaaat aacaa
aat cccagca

agcct gggca
ggt ggcgceat
ccaggagt tt
gagcaagacc
accactctta

caaaaaaaaa
gaat gt aggg
ggcattagcc
gact ttaaac
aagagt t ggt
aaacattcta
aat gaaat gt
gccctcecte
aagggt t gga
ggttgtgcta
acagcccaca
t aaggaggca
ccttgecagece
cctctget gg
ccct gagt gt
t ggagaggt t
aagat at t gg
aggt gaagga
ctct gggt ga
ggt cagccat
gct gccagat
ftetectitg
t acat gt gca
cacccat caa
cccaccccct
gt aat cccag

ccagcct ggg
ggcat agt gg
t gagcccagg
cgacagagac
tcactgtgtc
ttcectetce
t cct ctccat
gt gaagt gag
ctttctccca
agattttgcc
ctggggt gt g
ctgctttcag
t gggcagat ¢
t ctact aaaa
t gggaggct g
at cgt gccac
gttttgctct
gcct cceggy
cctaccacca
gccaggct cg
ctgggattgc
gtgctgcettt
agggat ct ac
gtgatgct ca
ctcatgct ca
atttccccct
t gggt ggaat
tgacattcta
ctgcaacaaa
atactgtctg
gttcgittaa
cttcggaagg
acat ggt gaa
tcctgtagtc
gaggct gcag
ctgtctcaaa
ttttctgaag
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agaaaagaaa
acagagat t t
acacctgtta
attgettttt
t agccet ggg
t aat accatc
gtttcatttc
tgccttccca
ccaagttgtc
caaggagccce
gt gcagcccg
aaat ggcaaa
cagggt at gg
at at gt ct at
gggaagct gg

ccaggact gg
att at gagga

agacat gggc
ggaggt gaga
cacgt ggt ga
t cagct cccc
ttttgttttt
caacgt gcag
cttgtcattt
gttttctcet
cactttggga
caacat agt g
cat gcacct a
aggcggaggt
ccccatgtca
ccect ccact
ttctctccee
cccacaacac
gggat ggt age
gctgccccce
fctittcctg
ggt gt cccag
ccgggcgegg
acaaggt cag
at acaaaaat
aggcaggaga
t gcact ccag
gt cgcccagg
t gcaagcgat
cgect ggeca
t ct gggact ¢
aggcat gagc
ctctttcaag
ct cagaat gc
caacagcccyg
gaccgt gggc
tgtcactctt
ccaagt t aga
tttagaggca
t gt accat ga
tactaacttc
aat taact cc
ct gaggcagg
atcctgtctc
ccagctact t
t gagct gt ga
aaacaaaaat
agaaaact aa

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
78000
78060
78120
78180



atttaatgtg
tttgct aaaa
tatgtgtgtg
t gccaacct t
agaat at act
attcttgcta
t ggcagaagg
cacgt t aaat
at acct gccce
ct aat gaat t
at ggggcttc
at aaggact g
atagatgtcc
gcgt gat get
aaagct ccag
ttgtgggatg
aggt gt ct ga
at gcacagaa
gcctttcteg
caagccacac
attcct ggt t
gccagt t cct
cagat ct cct
cgcect tcat
aact at aacc
aatgatcttt
caccattctg
aaaaggagga
agacattttc
t ct gcccagg
at cagggct ¢
ctgtgccaca
gt at gt gact
ct ggt acaat
gcat caccac
gcagt gct ac
ccacttattg
aacaatttca

caggggagaa
aggt ggt gga
gtcttccaga
cagccaccat
gagct gagag
ggcttttctg
act ggcaaag
tct atccacc
gtcatctata
tcat ccatcc
ggttcatcca
cat ccatcca
att cat ccat
at at at ccaa
tccttccttce
attcattctt
tccatttgat
cacccatatc
at ccat ccat
acccat ccat
acacat ccat
atccat at aa
aat aaatt at
at catt cagt
ccatccatcc

t aaagt gagg
ct at t caaag
tatatatata
ttagaaattg
t t ccaagaaa
ct gaaagct t
tgtcacttta
gccagaacaa
aagagagct g
aaaaggt gt t
ttcctcecttce
t agggct caa
ctgtgccctg
gcct ct ccat
gaccaaggag
ggt gcagcca
tctcacagtg
ccagccccat
gagt t caaca
ccaaaaccta
tctctactge
cccacaaccce
caccacaaac
cctgtccccce
cacaagccaa
t cat acagcc
agcat gt gac
aggggagct g
ctggacttcc
aggct ggaag
tgttcccaag
gagggagt gt
acaacgt gat
gtcagctatc
catt ggcact
act gggccct
gggacgtctc
t gct gacaga
aact gaggca
gccaggattt
gttgagtcta
gt gcat gaag
ct gaggaacc
ggcat gcagt
aat t cagaaa
cat ccat cca
caccacccac
aatt at acat
t ccatccatt
atcatatatc
ccat ccaccc
t cat acat ct
cat ccat cat
ccatcgattc
catacatata
tt cat ccaat
ccat t cat ct
ccat ccat cc
ccagttatac
ttctacatcc
taattcatat
aattcaccca
at ccacccat

acaagttcac
ctttcacata
t gcact at at
ct ct gaaagg
gcaagt aat a
acaaggagct
ct aacaacat
agagt gtcta
aaaagt agat
gatgagtt aa
actacttcca
gctggggaca
gcagt caagg
tt gt ccaaag
ctatgttcat
gggccaggt g
gaact ccact
cctgaaactg
gagcct tcct
acaagt aaaa
t gt t ggt gat
t ccacagcac
cttggtittg
act gaggccc
ttctggtacc
agaaaaacaa
tfccatgttc
ggcacaaagg
tat ccaat ga
at gt ggcctt
gagggt agag
ftgcaatttc
gcttgacttt
fgct agggge
aaat aaaata
t caaccaagg
at ct gccagg
agccct gt ga
gagagaggt t
gggccccatc
agccat gaat
agt aaggaat
attgatctga
gccaggcaca
ttctgatgga
cccat atct't
ccacccat cc
acat ccaatc
cat ccatcca
t gt acat aat
at cccttcct
gcacat cacc
tcat ccat ca
at ccaatt at
tcatctatac
caat cat aca
at ccacccat
at ccat ccat
at t cat acat
aatt at acct
at ccat ccat
ccatccagtc
t cat ccat cc

Bl CLO210WCSEQ t xt

caagttagtg
aaacat gatc
atactgtata
aaagcatttc
ctt aaggt gt
gttttgatgt
tttaaat aag
agt ggat gct
gaaagt t ggt
cttgttatge
agggatttaa
gat t ggggaa
ct gct gaaaa
ccttcttgeg
gct ggaagcet
t ccagggaca
tgeetttttt
act ct aaat t
gt cgcccaag
accaaatt ct
accaccat ca
ccagggacct
caacagcagc
cagagccat t
cagcctgttt
aacaaaacaa
aagatgtctc
gagaccct ct
cttcccttag
ttaact gggc
agaat ggaca
cagact aaaa
tcctcatatg
cct ccaggat
aaat act caa
t gacat gat a
cat ggt acaa
gccagt ggag
aggt aattcg
tgcctgactc
aggacaatta
t{ctgtcata
t ggct gagac
ggaggagct g
agctttacat
cctcecctcca
at ccat ccat
at at at ct gt
tccacccatc
ccattcttcc
tcatccttcc
agct catcca
tacatacatc
ccatcattcc
at cat ccatt
t acat cgaat
ccatccatcc
ccat gt aacc
gcatct aat ¢
ccatccaatt
ataattatac
at ct at ccaa
at ccgt cegt

tttgagttgc
agaagttcta
t aaaaat gca
aagat aat tt
t cat aat cct
cgggt gt gac
t gacagaaga
aagagttgaa
t acct at aaa
cttccagata
caaggagacc
agggggacca
at aacaaaac
gcagtttgca
t gt t caggat
gtgttttaac
tcatcttctc
act cccgecce
ggacaact cc
gtgctccccce
gcttgtccat
cacctccatt
cat gagacct
cctt aaagca
t gcacagcca
aaaacaacaa
at gt t cagaa
cagct gagct
cttcttatca
acagct ct gt
ccaggt ggac
gt ccccat gt
accagagcca
t cccagtcaa
gttcctgcetg
at gact gaaa
agtgctttaa
ctact act at
ct cagcect ca
t ct agaggct
gacagcagag
cagaggggag
accact ggga
agggaagat g
gttaccatca
cccaat catg
ccatcccttc
acat aat cca
ccttccttca
ctcggt t cat
t at cat ccat
tctatccatt
t aaccat aca
ttcctccatc
cat ccatcca
cat ct acaca
at ccat ccat
at ccagt cat
attcaatt at
acacat t cat
atcaattata
taatacattc
ccacccat ca
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ct aaaat at g
t gccaaaaca
aaat ct aaat
gcttacccaa
cat caaatta
aggt tt gact
caagaaact a
at atggct gg
ctagtgcacc
agacat gcaa
aat gcaaat g
t cat gcccat
ccagaagt ct
ggcttttgea
tfagct gt t ct
aaagggcat g
attctgettc
caggt ggagt
act gaatgcc
at cct gggcc
cat gaccct g
ccatccgaca
ttacaccctc
gcgegecaca
gt gaact gac
aaaaaaaccc
aggcccct gg
cctcccatcce
gccacccct g
cct ct at cat
cct cagcagt
gct t gacggg
ctttgtccat
ttccatatct
gt gagcat ga
at aat cactg
at aagcattc
gcccattata
cacaaccaat
ctatcttcca
gaaacccat t
t gaatt cact
agact ggaga
act aagaggt
cat ccatcca
cat acat cca
at ccat ccca
ttcttccectce
tccttcctat
ccatccatcc
ccaat cat ac
tat ccat cca
tctctacatc
catcccatta
tccatccatc
t cacccat cc
tcatctatcc
at at ccaat t
acat acacac
acacccacct
cat ccatcta
at ccaat cat

t ggt at gagc

78240
78300
78360
78420
78480
78540
78600
78660
78720
78780
78840
78900
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
81900
81960



catgatttac

ccagggct gc
at aaat cctc
gct ct aggag
gaggccct ga
acccagccat
gggcat ct cc
gt gt ggccat
fgagcatttt
aat t ct caac
cat t gat aag
ggaagggaca
gcaacaaaag
gat catttgg
acacat ggct
ct at gaaagg
gt gt ct gccce
aggt gt ct ac
gctttctggt
cact agct gg
tcctcatctg
ggt ccect tt
t cagct ccac
aggccaccgt
gaggacggat
gaaggt gggc
t gagcctcce
cggtgctttg
t gct gagt gt
ccgcgeacag
gccecct cet
gaaggggcag
ggt gt ggect
gtcctttcca
ctcagtcctg
t ggct gt aag
ct cacat aat
ctttattttc
gcactt ccag
aaagggccct
atcttctget
aaggct ggga
agaacgttaa
t cct ccecat
ttggatcttg
ggattaattt
ttagaggacg
agat cagat t
t gt cgggacg
cct catgcca
t ct cccaaac
ggct cccacce
ctgcacccaa
t gacaact cc
ggacgct gat
ctttccctce
gacaggagcg
fgggcttgga
tgccattitg
t cacagcaaa
atatagtt gt
t gcccagceag
gagct gggeg

cacgat ggt c
ccccat aaac
atgatttgaa
gaggcaggt a
gaggcaggt ¢
cttgccccett
aggaggaccc
ccttcctcece
gtcccttccee
cttccagagt
cccat aaaat
attcagccct
ctgccttact
gcctctcettg
gccatttcaa
agct t ggt gg
t gagct gact
ttgttgttaa
atttgctgece
t t aagaggca
at ggccect gg
gtggotttgt
aggacact gc
t ct gagggct
ct gaggaacc
cccectt cag
t cct gget ge
caggacagcyg
gggcaccttc
ct ccacaaag
ctctctttct
gt cagt ggac
gggcct ctgg
gacact cggc
attttgacca
aaacagaaac
cagatgtcta
tgtcatcttt
gcat cacatc
gaaact aaat
f at gt ct cat
cat t gagcat
t agt ggcttt
ggagtttcaa
tgtcttgggg
ggaaaat ggc
cagcaggcat
ctcttggcetce
gttttacaag
gcttcccaag
aagt cgcaat
cctggt ggag
gacaaccat a
ttatgtgtac
t t ggaagcat
t gcct ct get
gacctattta
fttaggggtt
cagat gagga
accat aggcc
aagcaat cat
tctgtttcac
gttcat gagc

ccct gt ggac
atttgcctcc
ggtgctttta
gagt t gaggt
caaggccacc
ggt cccat gc

t at cggct gg
t caggagagt
agt acct agc
gt aaggcctt
aaccagggca
t ct aggagga
aaggacattc
cccaggcttc
at gt aact ca
cgtccaaaca
ccttttccaa
tt aat agcaa
cgttgaccaa
ctttgtcctt
t gt ggggcac
t gcgaggceceg
tccccagttc
cact gt at gt
gggct ct gaa
acgccccctce
at ct gct get
tggt gggage
at cccgtgtg
cccegcetcca
t caggggcca
atctgatctt
actttggcca
atctaggtta
tcttctcttg
cccaact aac
gacttggcca
agt ggttgga
tgcctttgaa
gtgtcccctt
t ggccagagce
tttgcegt cc
t gagt cact a
ggttcctttc
t gaaaaact g
t gt caagt gc
gggcecttgcee
cttcttagag
ttgcctgeca
ccttgact ct
gccct ct gga
ggaacact gc
at t aaaat gt
ccggaaaggc
ttacctgatg
gt gaaggt gg
ttgccatgca
agagct ggga
aaccgt ccaa
cccgcact aa
ctggttttca
tgcagcegt tt
cagaaccact

Bl CLO210WCSEQ t xt

agcccaggt g
tttacatgga
ccaacattca
cat ct cacgc
t gaccagaaa
tct ct agcct
ccat gggcect
gtgtgctccce
act cagct ct
gacctgctca
gat t gact cc
ggaggaggt a
t1ggt ggagg
ccattctgaa
cagcttgtcce
ccacccaat g
ggaaggggt t
t gacaaagca
t ggaagat aa
t cacccagga
agtcgtgttyg
t gt t ccaget
ctcct gagaa
gtt ccagaat
acctctgatg
cat gcctcca
ccccct gget
t gagccttge
t gct ct ggag
tacgattgtc
gt aggt ccca
ggt tt agt at
cggtgtttgt
ttagcacctc
cttcccatct
tgt ggcattt
gcacct caag
ftgttgectec
gcaggaacaa
aggaaagcag
tgogtcttac
aacctcttta
gttggcagt a
tcagtacttc
gcccaagt gt
ccgectcettg
gctgaggttc
ccagt gat gc
t cct gagaaa
cagtgctccce
ccct gt gcag
t ggggct ggg
ccttcattga
ct gggagt gt
agagact gac
acccat ccaa
agggactctg

gaagt cttgg
t caaaat gga

ccccagagtce
gtatttcttc
acacagggct
cagcagcatg
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gggcagaact
t gagaact ag
ct cat gggat
attttacaga
gaagt ggaac
gtaactcctg
gccct ggagt
agagcacagg
gtatacattg
gccctggat a
cagt ggccaa
gttttctcat
gcgt gact gt
aggacagt tt
atcagtcctt
t ccacttaga
ggat cgct ga
gaaggt t cat
acctttgccet
gcaaacgcac

gcagggagayg
gtttccacag

caaaaggggg
ctccectgea
ct aagagcac
gcctgtgett
gagagatgtg
gt cgat gcct
gcagccaccce
ctcccacacc
gagcagccat
ccttcatttt
t ccagccctt
gcatactttc
gt gt cagt ca
acat gaagag
ggt cat t gat
atggttacaa
gtt gcaaagt
gagttttctt
ggccacccct
gcagaat aaa
tctgccecte
t t caggct ct
ct ccccaagce
cttggtataa
ttagcct cat
aagacacttc
gt ct acaaaa
t caacaggat
gcat gagact
atcttgcctg
act t ggaaag
gccagggcat
agcagct cct
cagt caaat g
cacttttgaa
aagt caccta
ccaaggact t
cct gt get gt
ttttaaaatg

gccggget tt
t cagt gt gct

92

gaagggaagc
at ccacat gt
t ct cccagga
t gaggaaacg
t gggacttga
cttcectggtyg
cttttgetct
ctgtatcttc
ggct ct caag
ctgcatgatg
agt gccacag
ttctattaag
caaccact gt
t at t gt aggt
ggaggtcttt
agt aagcacc
gtgtttttce
gcgt aget cg
caggt ggcac
at cacctgtg
aggt goggt t
ggagcgat t t
cgctggggag
gacccccact
t ccaacagcg
agccgt gct t
ctcactcctt
tgcttgetgg
t t ggacagt ¢
cccttcaaaa
ttggct gagg
gggggcetctg
ctcctaacct
t gacat gctc
agact gcat t
gtttactttt
gct ct cct gt
agt ggct get
aaagt ggcca
gcaagt ggca
t gct gcgage
ccaaggggga
tatctttcca
gcacgt t cat
atccaccttt
t gct acagcet
gagaat at cc
ctgct cat ct
cgat gccaga
t ct ggaagaa
caagagcat t
gttgctccge
cct t caaagc
t gct cgggag
ggt agccgag
cctgactctg
ttgtgggtca
gagat gacac
gcccaaagcec
cttaaggatc
cct ggggeca
cct ggt ggat
tcctggggag

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



ct ggt agcag
tcctcactcc
ggct cgt cet
gt ggat gagg
ggaaccacag
cccagct gac
aacat gggt g
ctcagttacc
t agat gct cc

ttctggggca
t gct cagact

gcacagaggg
aggagct cag
ttcatgtaga
gacagggcegc
ggaaacgcct
cttacgtaaa
gaaat gcaga
cagaaaagag
gcagcattct
atttctgett
aagct ggggc
caggat gaga
t gagggaaat
act ccaaagt
aat aat t aga
agccat tccce
ct gagt t ggt
tctetetctg
tct ccagct a
t ct cct cggce
agt t gccacc

ggcccacggyg
agcacctgtc

tccttgatgg
gtgtcctcaa
tagccacccce
acatcctcca
at gcagacct
gt gaaact cc
tgcecttgetg
gaggccagca
ct ggggt caa
gct at cgcag
accgt gtccg
cttgctgtag
tct gcactca
t gacaaggca
gagggt gt ct
t cccat geec
acatggcttc
ctgtgctggce
cat t gcaggc
aggcagt ggc
atgcatgtca
gt cct gt aac
ft1ttggtact
ggcttcctaa
cctcttacca
gaggaaggaa
ttcacacaaa

tctt ggggt t
gat at gaacc

gggct ccgag
tcctecetge

ggcccctcta

gagct ccegg
gt gagggt aa
ct gt gacaga
gatt ct ggct
tccetggcetg
t catcttgcc
ggt ggt ggca
gcccagcaca
t gcagat gac
acat gcaat c
acaggcat ga
cgggct caag
gcacagcct g
gat gccagcec
agaggcct ag
tttcctttcce
ct agggct ct
t gt gacttga
agagcct cat
t cacagggaa
cccteccctg
agt t gaaagt
acagccagtc
ct cgagggct
cctggtgtga
t ct ccat ggg
tcctcccctg
cccgt gggag
t ctt aaacat
aaacacgctg
ctttgetctg
ggccct gacc
fgtattgcct
caccaccccce
t gt ggt 99gg
t agt t ggcac
ccat gggcca
gagagcacag
gt gat gt gag
ggggt ggcaa
ctctgcactg
aggaagcct ¢
ctct gagcect
gagt tgt gcc
ct gt caccac
gt gt cat get
t cagcagct g
caggaaact ¢
cagcggt ggg
ctgggagat a
ctctgtcatt
acgt ggccaa
agt gt cct gt
att aat gt gg
acaggaaccc
agt agcaccc
at gt aacatt
ttctcttact
caagat gagg
ccat ct gcct

ccctacttca
attgctcctg
aggt ggat ct
caagcaggct
gccccagaga
agt gagggag
cct gggaat ¢
cctgccagec
t cagt cagceg
gacccgt gcc
gggt cacctc
t ggaccacac
t agcat ccag
cgagaat gcc
gctgcagt ca
gagct cct gg

attggtttgg
ccaggatttc

ct cct aaaga
gt gt gt t gag
t ccgt gaagt
cct t gaacgt
cttgagtttc
cccagaat ga
acatt agt ct
ccat gt gaca
ggcagggagyg
gctgegtcac
gaccttattt
aagagccct t
t ct gaagat ¢
gat ct gaggc
gcaagcaaac
cccccaaagce
acagt ccacc
t gaaacagt t
aagccact ct
aggtt ct aga
ct cgct ct gg
t ccagtt ggg
ggccctcctg
gcccaacctc
agacagt gca
t gt gt gacag
ct cacaccct
ttctgccatt
caggcagttg
t gggcat cgt
agtgct agtg
cct ggggaca
gagaacct tt
gat ccggcat
agact gat gg
gt cct cagga
cttgcctt at
tgtttatgat
t caggaact t
aagacacccc
gt t caggaca
tt ggggcacc
aaccct cacc
aaat ggaggc
gact ccgcaa

Bl CLO210WCSEQ t xt

gggcetgettt
cgcaagaagc
cggtggtttce
gccgegeage
cccccaggea
ctttgegt gt
ttgggttgtg
t ct cagagca
cgtcagttcc
ttcttgacac
ccaaggggt g
cttttggtga
ttctgggact
tt gt caacat
cccaagagt g
agtcatttcc
t gatttggag
accagcagt g
t ggt act ccc
agcagcccca
cccct gagat
gaaggacgt t
tctcctecte
aaact ct agc
ccacagt ggc
gt caaagctt
ggaggggt aa
act ccctgca
gaattcttct
ct gct geget
t ggct gcage
t cccat gcac
tgtggatat g
aaggccagcc
aggtccctaa
gt gct gggac
ct ccaaggaa
gttgggtgca
cct at cct gt
gt gcagt gt g
gctcttgtaa
cct ccat ggt
gcgt ccaatt
caaggcaact
ctgtct caag
gccat cacct
agccaacact
gggt agcgcea
at gggagccce
gccaat ggece
ctctcecttg
tcctatctta
cccagccagce
aat gct ggt g
aaactttttt
gcagaaat ag
fct cagt ct t
caaaagct gc
ttctgcgaaa
t accat at gc
atccttctac
t cagagaggt
cccaggcaaa

ctggcatatg
aaaggt gagg
t agat gt gac
cccacacgga
gt caaggccc
ttatcctcct
agt agct cga
t ttagggcct
agagactt ct
ct gaggt cag
gaccccaaga
tcttaatgag
ctgtctectt
gggt gat ggg
gct cagecca
ftcatgtctt
ggt gcccagt
gagagt agag
t gcagct act
ccct ggeccce
gggcagaggg
t gaagact gt
tcccttcaca
caactcttga
aaaacagt gt
ct aact ccat
gagaaacagg
gaggtttcaa
actcttaccc
ggat t ct ggt
ctcacctctg
t ct gacct gt
cagacggttc
catcttccat
ccagagggga
t gt gat gggg
atcct cct aa
tgtgtcttca
ttgctgtt ct
gccaccccct
aacact cccc
gttcccaagc
t ct gact caa
cacccagt gc
gact ct ggca
t gt cagaaac
t gct cagcga
gt gt cggctg
cgt gagccca
tgggtgtttc
cctacact ct
ggt gcagaga
aagat gtatg
attctggt gg
t ct ggacaat
gtgtttttaa
fcttgtttgg
t caccagcac
ggcatttgcc
caggcaccag
aagacaaact
t gaat gaat g
gtctttcett
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gct gat cccc
ggct gggt at
agcaccctta
gat cccagaa
tgctggatgc
ot ggggcagg
tgccttgotyg
tctggacttc
ct gcagggt t
t ccaccctcc
t cacct gagc
gt ggt cccag
ttcaaacgta
gaat caat ca
ccaggccct a
cttcactgca
t gcccaacaa
aagat gt ggc
ggggaagcct
ttctgagtge
gat gt cctcg
ggcat gat ca
gttatttcac
cttttccatc
gcaaaagct a
t caaagttgc
aaggttctta
ggagact ctc
cagcct gcca
ggccat gt ca
aggt cct get
gcccacat gg
t cagggct gc
cct ct agt gt
cacacaccag
ggt ggccat g
agatcccttt
gct act gaca
t ggcgcetcca
tgcaggttcc
at ggt acaga
agctcccttt
gccgggect g
cgt ggcagt g
tttagctgga
t caggccgaa
tattgtcaca
gat ggacccg
ttgccegecce
t gaggct acc
t cacacaggc
gt gact gact
gatttctcag
cct gaggt ca
t gcgt gcact
agcct attga
ggt gagct gt
tgccagectc
cagaagtt gg
gct aaacgtg
agtatcttca
ccggtgect g
gaacttccca

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



gcagccact g
cct cact cag
agaaagt ct t
agt gaact tt
caccttggta
cagagagct t
acacat acac
gct ggt cacg

gggagggaca
caagt ccagg

agagccct ag
ct gaaagat g
aggccgggec
at cacct gag
caaat aaaaa
ct gaggcagg
cattgcactc
caaatatgtg
gccttaacca
ccttattatg
taatcattta
gagacctat g
t gaact t gag
cactgttctt
atctgattct
gcccccagag
aggcacat t t
ct at aagaga
t1taggt cat
aaat cattgc
ggt gat gt ct
ctttgctggg
aat cat ggag
gcagtctgtt
t aagt gt cca
tgtgtitaca
gtatttgctg
tgggt gcgat
cttgaggcca
aat acaaaag
t aggaggcag
ccact gcact
aagaacattc
t cattgatac
actatttacg
t at cagagt a
cttccggaag
ggt cagtt ct
aagggct ccc
accagt t gat
t cgat gccag
gt gctget ge
gat ggggt cg
t cat ccaaat
aagcagagct
ttgggagtta
ttcttaatat
t gccct t gat
ct gagggccyg
gt gccaaggg
aggagtctta
ttttccaaat
tttcatttac

cttagacaca
cctgtgtgtce
t cct act agg
t at caccagc
ttcttgggat
ggtttct agt
cagct gaaga
t gacccaagg
t 9gggt gggc
agattttagg
togttttttt
ctagccttgt

t ggt ggct ca
gt caggagt t
aat t agccgg
acaat cgctc
cagcct gggc
t gacaggcga
t gt catccce
attttcttct
t cat aaat at
gt act gat at
agcct act gt
ttctcccgag
aggagact ct
aggt cacagc
t cgttctcag
agaacct cag
gtttttcagce
ttttcataaa
acat gccccce
aacttgactt
ggat aaagt a
gagagt aagc
gagaccaggc
atactcattt
agt actt cct
ggctcatgtc
ggagt gcaag
t tagccaggc
gagaat t gct
ccagcct ggg
t cctaacctg
acacacacac
tttggggtcc
cagt aacatc
gcagt ggaga
ggcget cagg
at aaggcacc
ct gt gcagga
gaacaggaat
gct ct gaccg
ggcccacagg
ctctttettt
ggt gagt tgc
aaaaacat aa
gcggcecaggt
cagct gggt t
tcactgtctg
cttgtctgtg
t ggcaggt ct
ct gt cagaga
caaaaagggg

gcct ccacaa
cttgttgagt
t cat agct ac
at cct cagca
gtgactttcc
aaacaat aac
agcaggcat t
t cagt gaact
tctgccct ga
gagttggttc
ct aat accat
ccagcct ggg
cgcect ct aat
t gagaccagc
gt gt ggt gat
gaacccagga
aacaaaagca
ttctcactge
aagcgattgc
caggaaccaa
ct t aagaaaa

aat gt gggct
aaaat gt gga

t gat gggat ¢
gcctcgttga
ct at agcagg
gct aacaaag
tcaatgtgtg
tt aggt aaaa
t ggaagt ggg
agaacat at't
ttgtgctcac
cctattagta
t at gggaagg
ct cct gaaga
at ctt gaact
agcat cct ag
t gt aat ccca
act agcct gg
at ggt ggt ac
t gaacct ggg
cgacagagt g
gcttcttcct
acact acaat
ttgtctettt
ccagt caaga
cct gt cct gt
ct cagggttyg
t gcagagcct
tccattgatt
t ggaggggcec

ggcct cttgg
ftacctttgt

t ccaagcccce
ataggttgtt
agggt attta
t aat gaat gt
ggt gt gcage
ccgt gcagag
gt cagt gacc
ct cagt aaag

at gggcttga
agcagaagt ¢

Bl CL0210WCSEQ t xt

ccatggct ca
gaggcattca
acctgcat gt
atgacatttg
tgaatgttta
tgtcttgett
ggagacaccc
ggaat t gcct
aaagat cat t
tt at caaagg
ttctgggt aa
agt t gagaat
cccagcact a
ctggccaaca
aggt gccet at
ggt ggacgt t
aaact ccgtc
aggct geccet
t{ gt aaact t
act gct gt at
at cct agaga
gggctt gttt
agcttctaga
t gt ccagt at
ggatatittg
ctgatgtttc
agcttcaaaa
aaattaacta
ct agaggct t
tttgagtttt
ccatgcaaca
tgaattttaa
agat ggaaaa
cct gt atacg
gggcat gggg
cctcct aacce
ggaat caat a
gcactttggg
ct gacat ggt
acacct gt aa
aggt ggaggt
agt gagact ¢
ccaggggt gt
cctgtatcca
tttaatagtg
gcact ct agt
fggggcagea
cct ct gggcet
gt gagaagct
taaccacctg
cat gagcat g
ggat gagccc
gtgtccatga
tgaatccttc
gcat t gggac
tt aggagaac
cacgt gaat g
aagctgtgtg
cccttectece
t ggat agat ¢
act ccattct

ggcggggat t t
aagtat ggtg

gcagcaaat t
ggaccct ggt
gagt get gt g
cagagaagcc
agggaaaat g
ttacccccct
ccagcct gga
gccat gactt
t ggacct gag
ttggctactc
tt cct aaggce
gaat gt ct aa
t gggagaccc
t gt gaaat cc
aat cccagct
gcagt gagcc
t caaaaaaaa
gtggctgatc
fcttctgtgce
t caagaaagg
ttcctaattt
tctgtcattt
t t gcagaagg
t t agagct gc
aggcct aact
t cat gt caca
act att agaa
ggaacct ggc
t gat aaagca
ttct act gat
aaaaaagccc
gctttctgac
aggtgtttca
aggggt ggac
gcttaactta
cct gagaat t
gaacattctc
aggccaaggt
gaaaccccgt
t cccagcet ac
t gct gt gage
tgtttaaaaa
aat t aat cat
ttacttttca
tttcttaaag
aagct ct agg
t aggggcagc
gttcttccca
gaagt caat g
ctgt gt ggca
gccagt at ca
at gt caacca
ccacaccttc
agggct gcag
t agat ggggt
caaggagt gt
aaccagaaaa
accaggggac

¢acgggggcc
t gaat ggggc
t gat gat cac

gt gggcact a
gct cat ccct
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gcttctctga
cccaaagt gg
ccttttgttt
agagct gagg
cccgaaggt a
tcatttgctg
agacgaagct
9ggggt t ggg
ctctaattca
agat at agaa
atttagtgtt
cagaaact ct
aggt gggcag
tgtctcacta
act caggagg
gagat cgcat
aaaagaaact
caggagcaag
agcctt caac
cagctttgtg
t aggaaat gg
gct agat aaa
gct ggaaaga
ct ct gaggcce
acacat t cct
t ggcacagaa
gggacagt gg
fcetgtttct
t gacct ct ag
tgttagtgca
aggt caccgt
agcagcct gg
ggt t ggagcet
ttttcttctg
cct ggact ac
gctacattta
ccaaccaggc
aggcagat cc
ctttactaaa
at gggaggag
cgagat cat g
aaaaaaaaaa
gtcagtttcc
aggtacattt
tcttgtatta
aggaaagcga
ccctgect ct
gagact gaca
ftitcctgac
t gcact gt gg
caggcet ggag
ccttgectcce
ctccccgacce
gttttgitta
gtt caaagag
aattctcctg
aaat gaagt g
agcagt ggt ¢
tacct cacct
ttctttttcg
acattttgga
gtttcactgg
gt aat cccag

89580
89640
89700
89760
89820
89880
89940
90000
90060
90120
90180
90240
90300
90360
90420
90480
90540
90600
90660
90720
90780
90840
90900
90960
91020
91080
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



aggcaagaga
ccgt ct ccac
cccagct get
t gagct gt ga
aaaaaaaaaa
t ggggaccgg
t gaaaccccg
atcccagtta
cagt gagct g
aaaccaaaaa

aggggatt ct
caaatt ccct

c€ccagggacgyg
aggaat aaca
cagat gagga
accaggagag
ccatctcttt
tccectcetcett
ccagaggagt
gagat t agcg
tgcct €gggg
cgtccegttt
ggacaaaaag
gcgtat ctcc
ccaggcccecce
cct gagggcce
ggcggecegec
gggcegeege
gaagaccgcg
gcccaagat g
€cagcggagyg
ccagcct cag
gagtt cacgt
gagcat ttgg
ccctctttgg
gctgetgetc
gagcttcttc
tgagcttcca
acacct gggt
cgcgececcte
caccttgttt
gttt ggtggg
caaccctccce
gaagt acagt
caggt aggt t
gct ggagt gt
agcat ccaga
cact ct gcct
accacctccc
gggcccacct
gaggagagt ¢
acaaggcgag
cagaaat gga
tacttttagg
ggct ggagac
tcatttgagg
aaaatt acaa
ggct gaagca
accact gt ac
t aaagt t aag
gacaaat aac
ct ggcct act

ct gggggaaa

attgcttgag
aaaaat gaaa
t gggagggt g
t tgcaccact
aagaaagaaa
ggt gggcaga
tttctactaa
ct cgggaggc
agat cgt gcc
aaaggggt g9
cgctacaccce
agaaagcagg
ct ccagat gt
cccacaccag
aact gaggcc
ctgtcattcc
gtt agggggc
aagcgattaa
t gagagt t cc
cccacgt cca
agaaagagcc
gcccagegcec
gcggggact g
acacagagcc
caggt ct gag
ccagagaggc
acgcccctga
t gaagggggc
acgt cgat ga
ggcggcect cc
gtgccat ccc
agcccgacgg
tt cacgt gga
gaagggcetgce
gagaggacac
cgcgggggaa
gctccttccee
ggcct ccega
gcagctgctc
acgcttgccc
gact ct ct gg
tgccttccac
at gt aggcat
aact tgccga
gt ct ct gaaa
ggacgcct aa
ggt ggcccag
t gt ggcagga
t ct gcagagg
t gagccctca
ccaagt at ca
cttgttcata
tgttactgaa
gaaaactttg
gat ggct cac
ttaggagttc
aaaatt agct
ggat aagt gc
cctaagcctg
agagaaaaaa
t gacttgaca
agaggt t cat
aaaat aaaag

cccaggagt t
aat aacat tt
agat gggagg
gcact ct agc
gaaaggaaaa
t cacgaggt ¢
aaat acaaaa
tgaggcagga
act gt act cc
9999cggggy
aaaccagata
agaagctt ct
gt gacat gct
aagggccctc
cagagaggag
aagcaagcaa
ct gggat gcc
tgcgececttyg
gggccggceag
gcct ggaccce
agaagct ccc
t cct ccaaca
ggccgagaag
t gaaagt ggt
ccaccagctc
cacacgccaa
gct gct caag
agggggcaaa
gt cctceccce
ccagacagcc
cctceetgtg
gcccagtgta
aat cacaccc
atttccaggg
aaaagaggct
gcccgt cage
t ggggacctc
ctcctget ge
cact ccct cg
gccact ct gc
ccacttgatt
cgacaggat g
aagcagcccc
aggccaat ga
gacacgcctg
cacagagat g
agct cat get
agacaaggag
acaaggggat
ggagcacgac
gggagaggag
aattt gggac
gct cacagt t
aaatgctata
gcctgtaatc
gagaccagcc
gggcgt ggt g
tt gaacccag
ggcgacagag
atatatccta
ggttactaca
aggtgtgttt
act aaagt aa

Bl CLO210WCSEQ t xt

cgagaccagc
t agt cagacg
gttgtttgag
ct gggt gaca
aaaaaact ca
aggagat caa
att agccagg
gaat cgcttg
agcct gggcg
caggagaaca
ccat ct agag
gt agccctcc
ctgtgcccaa
ggaggt cacc
agagccacct
aggcaacgag
ctct cagt gt
ctaacctttt
aggaaggcgc
t gcggagagg
gtcccgcetga
ggaggccctc
ggt ccggcecet
aaggt ggt cc
at gtccggca

ccttcgggga
caccagcttc
gagaggccgg
caagact ccc
gccagagaag
gatttcctct
gggcgggcca
aacgt gcaga
gcccct ggag
gacctt ccag
cgggt ccctc
ccaggcct cc
ttctgacgtt
gcctcctcec
at gt caccag
t gt ccacaac
acgggt gecce
actttgcaga
gt agt aagt g
tcctgcatcc
t gcagggcac

gtgcctttgg
cagacacaag

cctcatgcetg
cacagcagcc
agttggtgtc
ccttagcatt
gcaagcat ct
aagaagcct g
tcagcacttt
t ggccaacat
gcgggceacct
gaggcagagg
t gagactctg
tatcctttgt
atatttcctg
ggat t aaaaa
gtt aaacagg

ct gagcaaca
t ggt ggcat g
ccct ggagt t
gaacgagacc
t gcct gt aat
gactatcctg
tgt ggt ggca
aaccagggag
acagagt gag
gt gagaggt a
gct agaat ct
cgctttccca
ccagagccca
acgt ccaaga
agcgagct gg
acgagcccag
cattttgtcc
gctatcgcetg
ct gaaaggcc
cct ct ggggt
ccgegagcect
aggagccctc
t t ccgaagcece

aggaaggct t

t gcect ggggce
caggacct ga

t aggagacct
ggagcaagga
ctccctccaa
ccaccagcat
ccaaagtttc
aagggcagga
aggagcaggc
aggggccaga
agccct ct ga
aact caaagg
caggct gcgg
cctaggacgc
gt gct caggce
cacccccgct
ggcccat cag
tcatggtgtc
t gaggaaacg
acagagccag
cacaacgcct
acacagcagg
cccagtgecce
at ct ccct gg

gcat t ggagg
ctgcagggag
ccacaggaga
t cacagtt at
gttaaatttt
tgtttaaaag
gggaggccaa
ggt gagaccc
gt agt cccag
tt acagt gag
t ct caaaaaa
t aaattccaa
aaat gatgtt
agagttccat
cttttctget
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t aaggagacc
cat ct gt ggt
aaagtt gcaa
ctgtctcaaa
cccagcact t
gccaacat gg
cgtgcctgta
t cagaggttg
actctgtctc
gggagaggaa
t1gggaggct
gt agat t aag
t cat aggcag
accctcttta
t ggcggct ag
agctgtgetc
aggat gat gc
cctcttcaaa
cct ggccaat
ct ctgggcecg
t cct cagcac
cct ggagt gg
cgccaccact
cct ccgagag
tccectectg
ggacacagag
gcaccaggag
ggaggt ggat
ggcctcccca
cccaggcettc
cacagagat ¢
tgcccecct g

gcact cggag

ggcccgggac
aaagcagcct

tctgtgtett
gcact gccac
cact aaat cg
t gt ggccgea
ccgtgctacce
cccacaggag
t agaactctc
gaggct caga
gtttgggatc

cccaggaggt
t gacacacac

t gcceccacce
t ccacat gcc
gggt t gagca
ggat t ggt gg
cct cagagcc
t t gcagagcc
tattagattt
tt aagacaga
ggcaggt gga
fgt ctct act
ctact gggga
ccaagat cac
t aaaat aaaa
aacagt aggg
ttcttgaata
ggcccagt ga
gcaggacttg

93360
93420
93480
93540
93600
93660
93720
93780
93840
93900
93960
94020
94080
94140
94200
94260
94320
94380
94440
94500
94560
94620
94680
94740
94800
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
96720
96780
96840
96900
96960
97020
97080



t cagagcct t
t cccaaact t
ttt agcagat
cacgt gagt ¢
ggcttacaga
fagt at agt t
caat agccaa
tt gaaaccaa
agggt gagt t
gat gaaggct
ggaagcagt g
tggct caggg
caccat t agt
ct gccagcect
aagat ggcca

ccgggt ggt t
agggccaagc

ggaggct ggg
t ccat ggagt
gcct gt gggt
gacagt tt ct
ttgccaggt t
ct agcagat t
at ggacct at
t ggagt gt ga
agacgggact
gcagct ggt ¢
gt ggggagt a
ggctttitaaa
caggttcatg
gacagt aaat
aaaaccagcc
cttcgeccat
aaat gt ct gg
at ggct ct ag
t ct gaaacac
agct ct gagce
ctccccagece
gggt ctctga
gcagggggca
cattcattca
ggggaaagat
ccgt gt gcag
cat cagcccce
tcctecttac
gcaat aagat
tctgacttgce
tgacctgttc
ccccacgggce
ggcceccccece
cctcttgtgg
aagaaaaaga
tt gggaggct
at agcaagac
tt gaacccaa
gcaacagagg
cat t ggccag
cagaaagcac

tg9ggggggc

tgggttaatg
cagaccccgt

tgatgatctc
ggggcacagt

t aat gtacta
acttgatt ct
tcttitgttg
agat ccgcect
cccagttgtg
ggaaaacct ¢
t gagaagct ¢
agaagaaaat
agcgct gat g
gat gt t gt ct
agaattcgtg
ctgggct ggg
gaggggcagyg
ctcctattct
ggaaggt gga
ccaggcagt t
ct ggct gcag
t cctcactga
ggggct ggt ¢
t agggagact
gctgegtcce
gcgct aat ca
caagggaaaa
cccagagaaa
caagcatt ct
ggaagcgat g
aagtttacag
tttgtcacta
aagt ccagca
aagt cat gct
gaaggt gt gt
ct aggacagt
ccttctcagt
ggaaat gct ¢
ataagaccta
ctgaatttta
at t cagt ggt
tcatctagtyg
agt gat agt g
gggaat acca
gtacacat gg
ctattaccct
cgagggaagg
agggccccag
caagcct gac
agcat cccct
t ctt ggaaac
ccct ccaaac
aggacgaact
agccccgcect
aat gggttca
gat aacattg
aaggt gggag
cccat ct caa
agggt ggagg
gagaccct gt
attaggattc
atgtgtggtg
acact cctga
ggcaggt aaa
gacacacttg
catcaactta
aacat ccaac

at ggccattg
acctgct aac
t gcegt ggat
ggggctctta

gggt aagccet
t gggcat act

caagagaccc
ct at gat cag
ct ggct gaca
gt gggaat gt
ccctttgaag
cttggctcgt

ccet ggggat
ggaggcgt gt
aat caggact
t ccaaggcca
t gt ggagaca
gct accaaca
ccagt ggggt
gcaccttcct
ct ct gcat gg
gt gaccccag
gagaaccaac
tccagcttca
tattttatat
acaaaaaagc
agaagctgtg
aagt acagct
tttattagtt
cctaattcca
tt gaaaacca
aaat gaagcc
atttcacttc
ccgtaattgce
tttttcttaa
at cagt actg
gt gt t gaggg
aggcagt gga
acagct gctt
gcctcatgcea
gt acaacat c

gggccet cgge
aggagt cgtc
cctgtgtcece
cacacagagg
agaagcccag
actt cgaggc
acccccttct
gt gggt gt ca
ccat agggac
aaagt aagca
gaggct t ggc
gat gt cccca
aaaaaaaatt
ct gcagt gag
ct ct aaaaca
accagat agt
gggot gogt g
tt gt agccat
aaagcacctt
gggacatttt
ct cat gt gaa

aggct ggaga

Bl CLO210WCSEQ t xt

t gaccctctg
atttcctgga
ggt gct gat t
ct aaagtgca
gggagtcttt
cat t gct ggt
agt t gt ccat
ttttcagcag
ggt cagcggg
at gat ggt aa
accagt aagt
ct cagagcag
acaaccagca
gaccagaaat
gct ggcaat ¢
agagggt gag
at gcacccac
t ccat ggccce
gaggct gacc
t agat agcct
t cccaccctc
t gt gct gt gt
tgggtttcca
ccacagct gg
tttat cagct
caaggt aagc
ctttatgtct
gtcatttaaa
ftgatactta
gefttcttag
aacccaggac
atcttctcac
acccattgtt
acagt ggcgt
aggtat ct aa
gagcccggag
ctgct ccegg
agggectgtg
gt caat cacg
tgcatgcatt
cct geect gg
cagct gggga
aat accccca
tcctctccca

gccttggeeg
t gaagt ct gg
ttagcctccc
cct ccagggce
gt caccat ct
aggcgt gcag
gtgttgitta
acagt ggct ¢
gcccaagagt
taattggcca
ccgt gat ggce
aacaaacaaa
gttaatatta
t aacct aagt
at gagt ct gt
gcct ggaat t
cttgagt aac
gcacctttaa
aagaacgt ac

agaaggt cac
ggaagtttgg
gat gt gggca
ggt t cccagg
t agcaggt ga
ccct ctagaa
ggggt agagg
t gact gt caa
ttggtttcac
ctggtttgta
ggcaagaaac
ctggggct gg
act aggggac
ggagat gggt
t agccacatg
caggcacctc
ccccatcctt
t gaggctttt
ctggcagaaa
ccatgccatc
ggccagect g
t gat act aac
ccagacccaa
ctttctgtga
cgcat ggt ca
t gacgat gcc
gattcatt ct
gtgctttgta
ccccagggaa
tgtactttca
agt aaat gaa
t gcat aaact
tactgtctca
ttttcctgga
aatttccagc
ggcat ctcca
aagt gcct gc
gggatttgga
gtgcacattt
catttgttcc
agtt gcccag
gtgctgcet gg
ccccaget tt
ttgctacttc
cttccatggg
gacaggaccc
cactttgttt
cat gcccacce
atcctgcatc
acacccgt cc
cact gacaaa
atgcct gt aa
t ct agaccag
ggcagaggt g
accact gcac
caaacaaaca
gtttgatttg
caggt agaat
cagtgtggtg
gagt agaaag
at cct aagat
accagtcgtc
t agaactt cc
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agagt gggt t
gaaat gccga
aaacaaagaa
tgccacttta
ttctgccaca
at ccaggt ga
gaat gt gat a
gagaaggaga
caaggagt gt
gct aatttgg
ccaccaggcc
t ggccaaagc
aaagacaacc
t ggt cagcat
ggcaggggag
acagggaat c
ggatcttgca
aaaacaccca
cagggcagga
at gt cceegt
ctgcccectce
aat gcgaggc
ct aaacaaac
acagt gaaaa
gt aaaagcaa
acggagct ct
cat at at aat
ttttggggca
gagcagt t gg
gt gagaccct
gatgtgtttg
gcacccagat
at gact gggg
aaat cccacc
ataaattctg
gttgccacat
agagt caggg
gagct ggcct
agt gct ggag
ttccttcatt
agt ct aggga
t ggagagggg
gctttcttagt
at ct cct ggg
gaat t ggaaa
ttctctgage
cccgagagt g
cgt caaaat ¢
ctggttccag
ctggct get t
ct gaaaaaaa
t cccagcact
cct gggcaac
ggaggat cac
t ccagccagg
aaagagttaa
agact tt aat
ctttccaact
gaagaggcca
taaggccct t
t cat gt acct
tccaaattca
attccttttt

97140
97200
97260
97320
97380
97440
97500
97560
97620
97680
97740
97800
97860
97920
97980
98040
98100
98160
98220
98280
98340
98400
98460
98520
98580
98640
98700
98760
98820
98880
98940
99000
99060
99120
99180
99240
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



cat gt cct ct

gcactttggg
aacacagt ga
gcgect gt ag
cagagcttgc
ctcecgtctca
ttcetgttct
cactgctttc
tttccctect
ccacacgttc
ctcct ggt ag
cttcctctece
agat gaaact
t gcaaatgtg
ct ggcat aga
ggggccat cc

gggaccttgg
ccagctcttt

t ggct aacat
t at gcgt ggt
agaggcagag
t{gtttaaaa
ttt ggcaaga
caacactgcc
gtttettttt
act gccct ag
tgctcgectc
gggttgtttg
ttcaacactg
aat t agagt ¢
t gacat ggag
cat gctgata
tttgggtggg
t ggcat ct ag
agt ggggcet g
atcatgtttc
gcccct ccag
gct ccaaaga
t gaagctctc
cccct ggeag
cagtcctttt
gagacagagt
gcat cctcca
ttacaggcac
caccatgttg
t cccaaagt g
at caat gaag
aaaaaagaaa
aaacccgagg
cccaagtcca
gact ct ggag
acgt cactca
gcaaaacct g
t gagt aaaac
caggagt gct
act ttgggag
aacat ggcaa
gcgect gt aa
cagaggttgc
attccttctc
tgcetgectg
ggt tt agact
cagcct at gg

t ct aaaagct
aggccgagac
aaccccat ct
t cccaget ac
agt gagccga
aaaaagaaaa
t act gat cag
aaccat t acc
ccatgtgctg
ctctgct aaa
ct cagaccct
t aaatacgtc
caaggt aagg
gggtttgttt
agcaccgt gt
ctct cagcac
tttcgaaatc
aggaggccga
ggcaaaaccc
ggt aat cgca
gitgtagita
aacaaaccca
gaaatgcttc
ccgt gagcetc
tgagittgtg
t ccct agact
ct cgggt get
cgagagaat g
cceceagggy
agaaaat gga
t ggagagt ga
act aat gcac
gat gt gggt t
gaggcaaagg
gtgttgactc
atttacaggg
gccagaaggg
caccacccag
agaggt acag
ctggt cagca
gatttctgag
ftegettitg
cct cccaggt
ctgccact at
gccaggct gg
ctgggattac
aaat t gaggc
gaaat cgagc
aaaat gcagt
gggttccata
acaaat gt ct
gggct caacc
agggt ctt ag
ccagt caat t
attaagaaca
gccaaggt gg
aaccccgt ct
t cccagettce
agt gagct ga
aaaaaaaaaa
cccgagcact
ctgcaccatg
cacttgctgc

tt gt cagggc
gggt ggat ca
ct act aaaaa
t cgggaggct
gattgcacca
agaaaaagaa
aagggat at t
tgccttattt
acttttattt
acctt gaaaa
ct gat ccaac
tcttctgtca
aaaccacctt
atttgttttt
aaaat agtta
cccacaggct
gctactct aa
ggagggt gga
f gt ct ct act
gct act cggg
gctccagcett
aaatt gct ac
cagat t gccc
actgccccct
ttatgtctaa
gt gccat gcc
cgccet ggt ct
aaagaacacg
cct ct ggt gg
tgtctgcata
cctgatcatt
acagttcctc
t gt gt gccca
gt caccccag
f'tggt ggcag
ggct gat ggt
ccaggccaac
ct ctggt aag
ccttcatttt
gcttgcagtt
gcaaatgttg
ttat ccaggc
t caagcgatt
gcccggct aa
t ct cgaacgc
aggcat gagc
tgattctgca
ct ct gagagt
cacat gacta
gaggcagccc
ct ggagacag
cctgggcagce
ct gagcagt ¢
tt gagtaccc
gt cgegact g
gcggat cacc
ct aat aaaaa
t caggagggt
gat cgcacca
aaaaaaaaac
tctctcttcce

taggggtgtc
gggct gt gac

Bl CLO210WCSEQ t xt

caggegeggt
cgaggt cagg
t acaaaaaaa
gaggcaggag
ctgcagtcca
aaagaact gt
aagggt acct
atttttagtt
tgattttatt
at aggccttg
cct ccagecce
cttcccgaac
t gaaaagaac
t agcct caaa

gaattctggg
ct cat agcag

ggct gggeac
t cacct gaga
aaaaat acaa
aggct gagge
gggcgacaga
tctcattggg

t gat ct gggt
caact agct t

gggt catctg
cgact ctgcc
gagcacaccc
acct agct ct
agccaaccac
t gt gt agt gc
gct gt gaget
fgggaggaaa
gcaagccct t
tcttagccac
taacttttcc
aaaacgaaga
gccaccagga
aagaacgttc
aggaggcct t
t act aagcac
aat ccctacc
cggagt gcag
ctcctacctce
ttttttgtat
ct gacct cag
caccact ccc
gcat gat aaa
ftgctt gact
ct aagt ggca
cagcat ggca
agcagcagcc
ttaact t gct
acaggct ggg
agt aaggcat
ggcgat gat gg
tgaggt cagg
t acaaaat aa
gaggaaggag
ttgcactcca
agtcgtcctc
attgccccag
t gacct gcac
caaagcct gg

ggct cacgcec
agat cgagac
cgagccgggce
aat ggcgt ga
gcetgggega
gat t ggggag
gatt caaaca
actgtccttt
tatgtttatg
ccttagcccce
tgct gt gt gc
t ggcagtt ct
caggct gctc
gacctttctt
caaaggggaa
cagct cct aa
ggt ggct cac
t caggagttc
aaat t agccg
acaaggattg
gcaagaccct
ftcetttgec
aggacagcat

gtggtccttg

ct gggt aacg
agctttgtca

aaggagtt ct
ctttagcatc
cat cagccaa
act aat gt cc
ct gct ggecet
t gt cct cagg
gtggtt gt ag
gttttgagtc
caat ggt gaa
t cgccacacc
tt ccagcaaa
t ctt gaat ct
aggccact ga
tggagtcttc
tttttttttt
tgot gt gatc
agcctcccta
tittagtaga
gt gat ccacc
agcct gaat ¢
aaaaaat aca
gagt ct aacc
gct ct cggag
fgttttcagt
t ggat aagt ¢
agggacgtta
cccgttgecce
ccattgagtt
ctcatgcctg
agtt cgagac
t tagct gggce
aat cacttga
gcct ggat ga
fttggggat t
tgaagtattc
ttgctecttg
cctggatctt
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t gt aat ccca
cat cct ggct
gt ggt gat gg
acccaggagg
cagagcgaga
gacggt cact
gcct ggagat
fttcagtitg
ttt aagacat
aaacacccca
ccagagccac

ggagcaaagg
tfgctgt ggtt
caaat gagt t
aagagagct g
gacacct ggt
acctgtaatc
gagaccagcc
ggcgt gat gg
cttgaacccc
gt cgcaaaaa
cat tcct gat
cacgccat ag
gttaatgtca
gaacccaggg
gt gat gct gg
t gaggcctta
ctt ggt cagg
at aaat ccat
t gccgat gat
t ggcacaact
gaact t ggag
cagacact ag
aaggt ggcgg
aaacccct ct
gcggggagea
aaccccgcecce
t agaggaagc
gaat gaat aa
attgccttct
tttttetttt
t cagct cact
gt agct ggga
gacagggt t t
t gcet cggece
ctcacttttt
gaaaaaggaa
agctcatttt
cct ctctgge
ccccaaat ga
acaat gggt g
ggagt ct get
t gggct cct g
attttgcagc
t aat cccagce
cagct t ggcce
gt ggt ggcgg
acccaggagg
caaaagt gag
agggacagcc
caggcccct g

gt ggcacggg
ggat ct t ggt

100920

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



gactctgctt
fctttgeggt
cact aaggcc
tatacatgtg
tcctgetgtt
ttgttttttt
t ggcat act g
t agct gggac
cagggtttca
cctcggectc
acgt gat gca
accctccccce
gggt gcctge
ftcgtggat t
cccagatctg
t gt ggccat t
ttcacacagg
gcgcagct gt
caat ggcat t
cat aggctta
aagtatttgg
ggcaggagga
aggccccatc
agagcgt act
tct at aat cc
agaccagcct
gacat ggaag
t cccagcact
cct ggccaac
tctctactaa
cct gt aat at
aggttgcagt
cgt ct caaaa
cgt cact ggc
gt ct ggccag
gggaagcttc
ct cggcacag
t gaggetttg
gaaatttgca
ggt t ccgtgg
agt gt aacgg
agaggaggga
gt gt t ggaag
cacagcagca
ggcat cct gt
act agccgaa
aggct t gagg
gaagaatt gt
cagggatt at
acttgtctga
gagt tggcca
cct gggaaag
agggcagecg
tgagcctggg
ct cgagt cct
cgcagcggcet
tccettccaa
aagt cgccegt
aagaat gt ca
aaggt gagag
t gt gcct gga
t gt gcat gga
t ct ggaccct

ctccet ggece
ggcatttctc
cattgttttt
at ccagggat
tttttttcac
gagacggagt
caacctctgc
t acaggcaca
ccattttggc
ccaaagt gct
tttcectitg
t t gggcccect
cacgt gaagg
tttctcttta
agagaggt ac
cactggcttg
gttcgcagcec
gtttgtctga
acaggcat ga
aggaggt cag
agccaccacc
t gggaggt ct
tgttgtttce
actt caggaa
cggcactttg
gagcaacat a
tcaaattcta
t t gggaggcec
at ggt aaaac
aat aagt ctc
cagct act cg
gagccgagat
aaaaaaccac
caagct gccce
caggtatgtg
t ggacttgca
ggt gaggcect
caggt cccac
ttttgcaact
gccacacttt
gggcct ggga
gggacagcat
ggt gcgct ag
t gaagcggt a
t ct gaaggcc
cagct gaaca
gcacagct gg
attagaggtt
aattatttcc
ggccacacag
cct ct ct ggg
gggt gt ct ct
t ctgct gt ag
aat ggaccca
ggcttcactc
acagcagccc
ccccacccac
cttccgccaa
agt ccaagat
tggct ggct g
agggt agggc
ggt gt ggggce
cttcaaggaa

t gagggagct
gcacacat gc
gtcttttege
aattcccaga
tt aacat cgg
ct cact gt gt
ttcccaaatt
ggccaccacg
cagcct agt c
gggat t acag
ggtct tacct
cgaccttgtt
act cat t aag
agcgact aag
t cgggagcect
tgtttctaga
t gaagat gga
tgggcttt ct
gccaccat gc
gt gacttgcce
accaagccca
gaggaggcag
ttatgtggaa
cat ccaagac
ggaggt t gag
gt cagacccc
aaaact ggtg
gaggcgagt g
ctctactaaa
t act aaaaat
ggaggct gag
cacgccattg
aaaaaaacaa
attggct aca
tt acagcaaa
ggaaagct aa
gcggttctca
ccctagagat
cccactttcc
ggaaaat aca
agt gcagt aa
ct gcat ggag
t aact gct at
t ggct cgt gt
aaat cccaca
gctgaacat t
gt ctcgt cac
ggcaaagcat
attttcaaat
cttgttggag
agcgggt at t
gt ccctaage
ct gcgettcece
cgggacaggc
ccttccettce
cggct cccca
ccgggagecce
gagccgcct g
cggct ccact
cgcgt ggagyg
t gcgectgga
t cccegeacce
gttcagtt ct

Bl CLO210WCSEQ t xt

gcccagagec
cgt gcagt gg
ttcgtgtttt
attttgacag
gccagttgac
cacccaggct
caagcagttt
ccctget aat
t cgaact cct
gggact caca
gct ctt cggt
t cagaat ggg
gccctgttta
caagt ccaga
act tcgct gg
gccgggagga
gcagt ccgaa
aat cct gt gt
ctggct gt ct
cacgaccact
ct ggt caccce
agaggct gag
aat aagaggc
at ggaaat cc
gt gggagaat
gtctctataa
ct gget ggat
gat cacctga
gaaatcttta
acaaaaatta
gcaggagact
cactccagcc
aacaacaaca

tgogtgcttc

t gcct ggagce
gttctcagac

gacttcagtc
fct get ct at
t cctt gaaag
gacccat gag
cagaagcaag
aggagaagag
gcat ggcagg
ggacagct ag
gaggagccag
caccct gt gg
t gcat caccc
at ctaccacc
t aaggcct ct
cccatctcett
ggat ggt ggt
aaaaaggcag
aacct ggct t
agcccccagyg
ttcccaggtg
ggcact cccg
aagaaggt g9
cagacagccce
gagaacct ga
tgt ggggggc
ggt gcgeggt
t gagcacccc
ttattgggct

t gcccaccac
cacccccaag
ct ggcct ggt
gattttaagt
t cacactctg
gaagt gcagt
tcctgcct ca
ttttgtattt
gacct caagt
ctttgtaaca
ggct geet ge
gccectgetg
agcct gat ga
gaagaccacc
gagcagcct ¢
cccttttetg
ttctcttccce
gctctcecttg
ccctatgttt
ct gt aaat aa
tgogtctctg
cct ggaggec
ttegtttgtc
gcagggcacg
cgctt gaggce
aaaacatt at
gcggtggctc
ggt caggagt
ct gaaaat ac
gccaggegt g
cgcttgatcc
t gggcat cag
aaagaaaact
aaagagct gc
agcggcaggg
t gcaggggag
tttgtggagc
ccactcttga
ct ccggagat
at agaat acc
tttgagggt a
accccccagce
t ggggaact g
ggacaggcag
ggt gctggea
ggaaagggt ¢
ftatttagga
t cct ggagcece
gagct cagag
gacccaaaga
fgatggtttt
ggaggaagag
ccacct gcct
gcecttttctg
aacct ccaaa
gcagccgct c
cagt ggt ccg
ccgt gcccat
agcaccagcc
t gcgect gga
t gagcgt gga
cgcat aacac
ctccact aca
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ctgctgegtg
gat ggccat t
gtttttctca
agcgtttgga
tifttttgitg
ggcacaat ct
gcct cct gag
tt agt aaaga
gat ccgccca
acct gaaaca
aggt ggagag
ggccagct gt
t aat aaggct
ccct gcaggg
cctttgegtyg
caat gcaggg
tgtgcagttt
act t caggga
cagat gaaga
gaggcat gaa
aagt caggga
ct ggaggecg
ctattgccac
gt ggct cacg
cagaagttca
ttttaaaaaa
atgcct at aa
t caagaccag
aaaaat ccag
gt gct gcaca
cat gcagcgg
aat aagact ¢
agtgcttatt
ccttctcecag
gcattgctgc
ct aagcacac
tt gagaaaaa
aggggat cga
t ct gacgcag
agactgttga
aaggacaccc
agcttccagg
t acgt caggg
gcgt ggagca
ggagccct ga
agaagcgt cc
t aaaggccct
acgct ggccg
aggggaagt t
ct gt ggagcc
ccattgettt
atgcttcccce
aacccagt gg
accccaccca
at caggggat
ccgcaccccg
tact ccaccc
gccagacct g

g99aggcggyg
ggg9gt agggc
gt cgt gggac
cccagt ccce
ct gt gagt gc

104700
104760
104820
104880
104940
105000
105060
105120
105180
105240
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



cct cct cagg
acagagat gg
cggttcccca
cgt gggccat
t gatcagct g
t ggagaagca
cccctcgt ot
tgcctcctca
gggt agccac
ctgcgcat gc
at aat cccag
aacct gacca
t ggt ggt gcg
cccaggaggc
agagcgagac
ggcccagcect
t agagt caca
at ttgcggag
ggggaagagt
at gt gctgag
gcct gegt gt
act t gggt ct
t gcct caaac
gagt gcagt g
t gt agaccct
acagaggt gg
gacagt ggct
gggaaggaag

aggt ccggec
ctcat ccacc

gcctctgtec
ctccctegte
ccat ct t ggg
accccagagg
cccat cctge
gcacccacaa
ccgcccat gc
ggggaat gt c
t cct ccagga
cacact gagc
t ct cat gcat
gggttaattt
t cagct t agc
aaggt gt gag
ct gagcaggg
accct gcagc
t gt agaaagg
acgt ccaaat
ttgggggacg
ggaaagcct a
at ct ccagga
aat gacccgce
cttttgctga
t caat aaat g
gt gccggaac
cct gcagagg
gtctgtittc
gatttgctac
aat gcagat a
caaggaggag
gt gggagt cg
agggaatt ct
ggt gggecet ¢

cgagagaacg
cagggct gt g
cctgecttet
ctgctt aggt
attcttctgg
cagact t cgg
gggt gegt ta
ct agccaggt
ctctgtcctyg
tcatcttctt
cactttggga
acagggt gaa
cgcct at aat
agaggttgca
tctgtctcaa
gat gacctca
ttctaaggta
accacaattc
gaagaggagg
ccttctgggce
cagctt gcct
gagcct gggg
cctgccacct
t cacat ccca
gcct ctgtge
agaagact cg
cccct gt gge
agaacat ctc
tittcctget
acagt ggcct
t gt accgcag
t ccagacttt
accaccgtga
ggccct cact
t ccagcaccc
ggt gct cect
acct ct gggg
cttctctcct
agtcttcctg
atgtgtctgc
ttttgcagce
aact cagcct
at gggaagt a
caccatttgg
aagacaact t
t gcect gect
ggcagat ggg
ctact aaagg
aagt gt ggaa
gaaaaatt gt
aaaaagaaaa
t gaagggt gt
gacctttggg
tttggctaca
agat gct aac
ctgaaaact g
ccctttgtge
agt gaacata

at caggt ggc
gagctggat g
t gggt ggcag
tttaaacatc
ccct gggt ga

ttct ggct ct
t ct ccacggce
gggcagaat a
tgggttcctc
gagcaagt gg
gggcct ggec
gggct gacat
gt gggcgggt
caccgctgca
at aagaacac
ggct gaggca
acctcgtctc
cccagct act
gt gagccgag
aacaaaat aa
tttttcactt

€gggggt gt t
agcccaggac

ct gggggt ga
actgggcctc
cccccacgea
catttggacg
ccceccaccce
t cgggat gga
at caggcctc
gct gt gececce
tgt ggggaca
agaat ctccc
caggcatgtg
ggt t agagac
ct gagggaaa
ccagt cct ca
ctttcattct
ggcctttcct
agact gccat
t cccect age
gcccct gggt
tatctcttcc
gattcccctc
tgct cect ag
cccacaagac
ct gt gt gagt
gcttccct gt
cccagttctt
t ccat t gaag
ct gcccat ga
agccccaggt
gt t aaaggag
aagt ggcaga
ct gaaact aa
agaaaaat gt
caggcct cct
t ccct gt gge
aaagaggcaa
accaaaggga
ccgcagattg
ttttctcetgt
gattgctttg
cgcact ggag
gggt gccagg
tgttccctcc
attccagtgc
ctctagtgtyg

Bl CLO210WCSEQ t xt

tctcttgeec

cggaggct ct
cact gccacc
t ggattctgg
gtgct cgega
tggat ccett
acaaagcacc
gggtticttc
gtcttceccte
cat ggcagct
ggcagat cac
t act aaaaat
caggaggct g
at agt gccac
aacaaaccaa
agt cacct ct
9999agg9ggg
cccgcetceeg
gaaggaccac
ggggagct ag
ggcgct ctcc
gagggt ggcc
aggat ccccce
aat ggacggt
ttttgagagt
agagcacctc
agggcagagc
t cctgatgge
gagctt gt ag
cttggggaaa
ctgtcctgeg
ttcggttctc
ccagggt gcc
gccttttcte
ccaggatctc
ct gaat ctgc
tct gccat ac
cttcccttaa
tctcttctta
t ct gggccat
t gt gcaggt g
ggatgattca
t gaccct gag
acagct ctga
gcccctttca
ggggt gagag
tat gacgt ca
aaagggt gac
ggacacagt ¢
acct cagcca
cat acagggt
cct cct ggac
ct cat gt agt
agct ggcgga
aaagagcagg
ctgcaaat ca
tttettettt
gggccccaaa
caccagct gg
caggaagagc
agact gt aaa
ccgagcct cc
cagcct ggct

cttcagcccce
cat agt cagg
cat aggt cag
ggagat t ggg
gct ct ccage
tccccattcc
acagt gaaag
caaggcct ct
t gt gt gt gct
gggcgt agt g
gaggt cagga
acaaaaat ac
aggcaggaga
t gcact ccag
aaaaacccac
ct aaaggccc
gttagggct t
ccacccagca
agct cact ct
ggggct tt ct
acaccattga
accagt gcac
ctgccecccga
cgggt t aaaa
ccctgegt ge
ctctcatcga
t ccct ggaac
aaacgat ccg
t ggaagaggc
t aact cacag
cttccact gg
gaaagt cgcc
t ggcct t ggt
ccattgccca
ct caagt cac
t gct cceegt
cctgecect gt
atccaagttc
aagcccct gt
gagt gagggt
gccggecctc
ggt t gccaga
ttcatctgag
agagagcagc
gggccagaac
t caggcgacc
ccat gct ggg
ttgactttitc
acagcctccc
t aacaaagac
ccat gcacaa
t ggcct gaag
acccagtatg
gt ct gaagaa
agccaagt ca
t t gggggaaa
gtgcttttct
fggaatt at t
gt aggggt ag
ccgt aggccc
agggagcacc
t ggacct gt t
gagact cagt
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t gt t aat cgg
gcacccacag
cat ct ccact
ggttctgttt
ttcct aaagg
tgtccectgtyg
aacagcagt a
ct gt ggccgt
cct ggt aget
gct cacgcecet
gtt cgagacc
ct gggegt gg
at cgct tgaa
tttgagcaac
cat ggctt ag
t gt ct ccaaa
caacat gt ga
ct ggggagct
gaggct gcag
ggaaccct gg
agttcttatc
at gggcacct
acaagctt gt

gggacgcat g
caggeggt gc¢
ggaaaggaca
acaggaggga
ggttaaatta
tct ct ggacc
gt gacccagg
ggacaat gcg
t ccagaagcc
gct gcccaag
cccat gcacc
at aacaagca
ctggggttcce
gt cccat ggt
agttgccatc
aaact ct gac
ggaggccaag
att gaatgcg
gacagaaccc
gttggcttgg

aggaat gggg
tgtcccteee

t cat gccaag
t ggaggcagc
t{gagat af t
ttaaat gcca
caacacat ga
gagcctttaa
gct ccacgag
cagt aagt gc
t ccct caacc
cgtttgggaa
aacggaaaac
ctgttttcag
t t gaaaggaa
agat t gcagg
cgccgatctt
t ggcgggaag
gtcatcttga

ggccct gggt

108480
108540
108600
108660
108720
108780
108840
108900
108960
109020
109080
109140
109200
109260
109320
109380
109440
109500
109560
109620
109680
109740
109800
109860
109920
109980
110040
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tcttact gt
agt ggct cat
ggt cct cagt
agct catccce
ggaccagct t
acct ggggag
aacat aggga
tcct gt agt t
agggct gcaa
aaaaagt aaa
aggat tt cat
attaggtt ct
agat aagagc
t gaagaaaac
gcgeggat ggc
gagaccagga
aacacagt ga
ctttattcat
agagcttttg
ccagt cacag
gggagcagcec
gtt cagt ggc
ggat agt gga
gcaget gggg
gagagt t cac
caggacagag
gt gggagt gc
gggcccagec
aagcagggag
ct gcaggat ¢
gat cat gccc
agat ggagct
gt gaagcagc
tttgaaagcc
gct gt aact t
fgatttgttt
gt gcgat cat
cct cct gagt
tttgtagaga
gat cctcctg
ccttctettt
cttcccccag
ctctctcectt
gagtattcta
aggct ggagt
aactctcctg
caaattttta
ct cct ggect
agccaccacg
tt aaaaagca
tcgtttgeet
ccccacagt a
t ct gagaccc
caaatcattt
aaggt gact ¢
acaggttttc
t gggcat cca
agcct ggt ga
ct gggccagce

aggct t gggg
caaacaaaac

ttgattaaac
gt caaact ct

gacacct acc
tttccacttt
cagct cagac
cgceetgttt
t taaaacat t
gccaaggcag
gaccct gt ct
ccagctactc
t gagccat gt
gt aaaat gaa
agttttaaat
t aat ggaggg
agaaat aaac
acaaccagta
gcat gcct gt
gttcaaggtt
gact gagact
t cat t cagac
cccceagggt
cagcaggagg
t gcacaagtc
ctttgaaagg
acact gcaac
cagcagaggg
act ggcagaa
ggt ggt ggac
t gaagcaggc
t cagcagccc
t cccagggt ¢
aggagaact g
agggaagggc
aaagt cactt
acagagcct g
t19999cggg
tcttggttct
ctcttttttg
agct cact gc
agt t gggacc
tgogggtttca
cctcagectc
t t aagggcgt
ccttgctcetg
ttacccct ct
aaaat acat t
gcagt ggt gc
cctcagectc
tatttttagt
caggt gat ct
cctgecctta
t ct at gt aga
ctcctcaatc
agt ggggggc
t ccaggcat ¢
t aaaggagct
taccctgtta
ct gt gt cagt
gt gcccacce
ggcaaagcac

ctgggagcca

€Cagggagag
cagat caagg

caagt ggaca
gaccacagac

ct caacct ca
cagt cccagce
ccagccaggc

ggcct gcggg

ttgttggggc
aaggat cact

ctacaatttt
t agaggct ga
t cacaccact
tcct gt acgt
acttttgtta
gaaaaagagt
cagaaaacac
aaacaacata
aat cccaaca
gcagt gagct
ct att aaaaa
aacatttatg
ccaggccagg
aat gt aggat
agcaagccag
acagccccca
gt ggagct ct
fgtgtgttca
gagaggt t gg
ggtggecetg
aggct gt cgg
ttcttggggg
cat gcagggc
gggaccct gt
ccaggggccce

t ct cggagga
gaagcccagg
gggt gcaat a
gggccgeage
agacagagt c
agcct t gaag
acaggcttgc
ct gt gt cgcce
gcaaat t gct
gt gt gt gt gt
tctctaccca
ttcctcecte
ttatttattt
aat ct cggct
cct agt agct
agaggaggag
gcctaccttg
aaaat acat t
acattt at gt
agggccaggg
agagccaggc
ti{ttcctgta
tgggttcatc
t{tgatct ct
tcctaagcetg
cgggt t aaac
agcacagcga
act gt gaggc
agggct gggce
t ct agt gaga
cacaccccca
atttctcccce

Bl CLO210WCSEQ t xt

accact gcgg
tctatcccta
cagcccct gg
agt gggagt g
caggt gt ggt
t gagt ccagg
ttttttaatt
ggt gggagga
gaacgccagc
tat att aagg
ttt aaaaaat
acaagaaaag
aacctt gcac
t aacagcat t
ctttgggagg
at gat cat ac
aaaaat gct g
gggcacttct

ggacaggggc
ggagagctig
agaagacagg
cccggagt gc
t cagagcaaa
gcact aaggg
ggcagcet gca
aagagaggct
cat ctgct gg
gt cgct ggga
gagagagaag
gact gccagc
aagcat gggg
t gt ccaggcc
at ggacagaa
t t caagat gg
ct gggt ggct

ttgct gggt t
t cctgagctc

accacagt gc

caggat ggt c
gggat t acag
gt gt gt gt gt
gtcacctctg
ct catacacc
attttgagac
cact gcaacc
gggatt acaa
tgt caccatg
gtctcccaaa
atatttaata
ggaat aaat a
at gcaggt ga
t gggaccctc
cct cagt get
actgtttaaa
tctttggcca
at caccttgg
t cccagcaga
gcaccaggca

acggacgggyg
tctttggaac

gct t agggcet
gccccacctc

t gact aggag
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cctcetgtge
tttgcagttt
ttcccacatc
t gt ccagaca
ggct cacacc
agtt caagac
agct gggcecet
ctgcttgage
ct gggcgaga
t gccccaaat
t aaat gact g
aaat aagaat
tcctaactta
aagagct ggc
ccgat get gg
cact acaccc
gttccttcct
gagcaccagg
aggt gagcag
gccaggcaag
cagacccttg
t gggt gcagg
agcaaaat aa
gt gt gaagct
agcct ct gga
cagt t cagct
ggacggtt aa
aacat agagg
tt gct cat gt

ggggagaagg
gggcctggtt

aat agt t ggg
acct acct ga

ccacaagatg
gcttccttcec
gcccaggcet g
aagagat cct
ccaact aatt
t t gaact cct
gt gt gagcca
gggcgceact ¢
cccatctctce
act gaccatt
agagt ct cac
t ccgect cce
gcacacacca
tttgccaage
gt gct gggat
gcaaagcccce
cagt gaattt
gettgggctg
ct ct aggaca
t ct gaaaaat
ggacagt gt a
gctgactt aa
act t gaagag
gt at tgcact
gt gct ggaga
ct gt ggggct
agcct t gaga
gctttgagty
accacagcct
ttccct ggat
00

accctgatcc
ccaagt gcct
ccctttgeca
cagagacaaa
t aat cccaac

cagcct gggc
gttggcactc

ct gggaggt ¢
cccet gt at ca
tgtacttaga
cagcat at aa
ct dgaaacaa
ddadaadadadaaa

t cct gget gg
aggat cact t

t agcct gggce
tatttcattc
ctctgtgcta
agaaacaggg
gacat gcagg
tttgggacct
agct gaagga
acaact ggag
t gagcgct ag
cat cgcccga
ggcagt ggcce
gcaggggt ga
agaact gaag
ggggcccagyg
ggat gt gcag
ggct ct gaga
at gt gaagac
gcagt ggggc
gcaat agaat
ctgt gt gt at
gagt gcagt g
t ccacct cag
tcttatattt
gggct caagt
ccat gcccga
tcgtcttcac
cgatctgttt
at agagaact
t ct gt caccc
aggtt gaagc
ccat gcct ag
t ggt ct caaa
tacaggtgtg
agt t gt cact
gt acgt ggaa
agat gt caga
gct ct gt aac
ct gt gt gaat
aataattctg
caggacat ag
gaggcttgtg
gggcttgct g
caggccaagt
gt ggggct gc
gaact gaacc
ct ccaggaaa
ctccttcagg
caaaat t ggg

y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y
y

y
y
y
y

y
y
y
y
y

2320
2380
2440
2500

2680
2740
2800
2860
2920



agcttgcaac
gtgtaatata
acaaccattc
t aat gt gaca
aat ct cacaa
aaaaaatttc
cgcccaggcet
catgctattc
cct ggct aat
tctcaatctc
gcgt gagcca
tattgcttaa
aaagttctct
cccat gacat
actcttgtaa
cctgetttat
aggcaaat ct
t acaggt gct
gagacct ggg
t aaaaaat aa
gaattgattc
agcct gt cce
ttgct ggcag
t gaggctgt a
ctacaaact ¢
cct cagcgag
gat gt ggcac
agagaaggaa
gttgattgca
agacaaat gg
aaagaat gag
t gaaat aagc
aat t aaact ¢
gggagcaggg
fctagtattg
aaacaact aa
at acaaaaat
aggcgggecy
gtctctacta
agt cccagcet
gcagt gagcec
caaaaaaat a
at aaaat aaa
aggt gat aga
atatctcatg
aaaaattata
cgecet gt aat
t gagaccggc
ctgggcat gg
gct t gagecc
gggt gacaga
aat t aaaat g
aggagcgat t
attttggtca
ggt gaggct g
ccat gt ggag
attctaggac
aggtt cat gg
actgtttgta
aat att caca
cat agacaat
agtctcattc
cat ct ccegg

acat cgttct
tatgttactg
ctcttttctc
attggcagta
aggcttgttg
ttttttgttt
ggagt gcagt
tcctgtctca
ttttttgtat
ct gacct cgt
ccgt gecegg
tgtcctttga
t cct t gaaaa
ttcecettttt
t t at cagt gt
tatt gt gt gt
t ct aagccett
gaggct actc
ct gggcagca
t ccgcaaaga
aaagact t gt
acctccttcce
gagagaat tt
gcct t gagga
t gagat ct ag
cct cacat gg
tagagattta
t t acaaagga
gggctattca
at aaagaaaa
aat ct gt cat
cagacagaag
at ggagat ag
agaaagt agg
gat agcacag
aagagt gt aa
t agct gggca
at cacgaggt
caaat acaaa

act cgggagg
gagat cgcgc
aaaat aaaat
at aaaat gt a
taccccattc
t accccacaa
aaacaaaaat
cccagtgett
ct gggt gaca
t agcacat ac
aggagtttaa
gt gagagct t
taaatatgtg
t cagt cat aa
aaaaaaat aa
gct ctct cac
agttgtaccg
tctgtgttat
gaggctgttt
ftattgaagt
aaat ggaat g
gctt aggat a
t gt cacccag
gttcaagcta

ctccct t gat
t agct gagaa
tccct tct gt
gt t caggt ct
ccttttttgt
ttttgtttgce
ggt gcgat ct
gcctcccaag
ftttagtaga
catctgcctg
ccagaaaaaa
ttcatttgtt
act ggt aagt
gcctcggett
tgat gcccett
gttttctaat
at ccact gaa
cagaggct ga
t agcaagact
aggagt tt at
gcagagggcg
gcagct ccag
caacat tcac
cagcccagga
attcttctagt
cctecttgte
tccatctcta
agaat t t gag
caat agccaa
t gt ggt gcat
t t gaaacaac
gacagacttc
agagt agaag
gat ggt t aat
cagggt gacg
tt ggact ggc
t ggt ggct ca
caggagat cg
aaaaagaaaa
ct gaggcagg
cact gcactc
aaaat aaaat
t aat t ggaat
accgt gat gt
gt atatacac
aaat aagt aa
t gt gaggct g
t agcgagacc
cggt agttcc
ggct gcagt g
gtctctattt
cat gt t agaa
t t ggagagat
gcaaaacaat
cagggct cac
agaggtttta
gaaaat aacc
gtattttttt
acaaagt gga
ggacat agt a
t gat at cact
gctggagttc
ttctccttcece

Bl CLO210WCSEQ t xt

ggtttttgte
attaaatttc
aaat ct aaga
gctttgtaaa
ggggt t agaa
ttgttttttt
ccgeccact g
t agct gggac
gacggggttt
cct cggect ¢
acatttctaa
taatttcttt
tttectttgtce
ccaggaagct
cccttettcet
t ct aagct gt
aagtt at gaa
ggccagagga
ct at ct ccat

gtgggattcc
acagt gact c

cct gggct ga
caaaaagt ag
caactttgtt
ggctgettet
cttaacgt gg
aaggaggagt
t at ct aaaaa

gat t t ggaag
at acacaat g

at ggat ggaa
acatgttctc
gat ggt t acc
gggt acaaaa
acagccaaca
t aacat ggt g
cgecet gt aat
agaccat cct
aat t agccgg
agaat ggcgt
cagcct gggc
aat aaaat aa
gtttataaca
gattattgca
ctactatgta
at t aaaat gt
aggt gagaga
ccat cat cac
agct acttgg
agct acgat g
t aaaaat aat
aaaat acacc
gcagaat aag
gtt gt aaaca
agggaaaact
gaatattt at
cat cat at gg
tttctttgca
at caat acaa
t t aaacat ag
tcttttgttg
agt ggcgceca
t caacctccce

agtgtctatc
aggattctga
ttct at aaac
tacccttgtg
caagaaaaag
gagacagagt
caagct ccac
t gcaggt gcc
caccgtgtita
ccaaagt gct
gt at gt ggca
aat ggatt ag
agat aaggag
caaagttaaa
aatgttactc
t cccact cct
t aaaaaat ga
ccactt gagc
t aaaact at't
t t aaaat cgg
ctt gagaagc
ggcact gt ca
tattgttttt
gt cacat aga
gacct gagaa
ggacggt ggg
ggat t gt aca
t gt aggt cag
caacccaagt
gaat act at't
ct ggaggaca
acacattt gt
agaggct gag
acgtagtt ag
gtaatttata
aaaccccgtc
cccagceact t
agct aacat g
gcat ggt ggt
gaacccggga
gacaaggcaa
aat aaaat aa
caagaaat ga
caat gt at gt
cccat at aaa
aggct ggaca
at cactt gag
aaagaatttt
gagaccgagg
gcgcecact gc
aaaaagaat a
cat cagcaaa
ccagcaat gc
cccagtgetg
cat gcaaccc
aactttgacc
aaaaagct cc
t caaat ccag
atgttggata
t gct t ct gat
ttttttgtat
t ct cagct ca

gagt agct gg
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cagagct gaa
tttcataatg
got gt t gact
fctattgtaa
ccacat ggaa
ttcact ct gt
ctccecgggt t
cgccaccaca
gccaggat gg
gagat t acag
gat act gaat
t acagaaaac
agt t aaat aa
t gt aat gat ¢
tttacatttt
ttct gaaagc
t cgt caagcce
ccaggaattt
tttttttatt

agggt ggcat
agt gt gagaa
cagtgtctcc
attaggttta
t agcct gt gg
agttgcggaa
caagaaaggt
tt gaaacacc
gcgcet cct gt
gt ccat caac
cagccat gaa
ttatgttaag
gggagct aaa
gagggt ggag
cat gcat aga
gtacatttaa
tct act aaaa
t gggaggcceg
gt gaaacccc
gggcgect gt
ggcggagcet t
gat t ct at ct
aat aaaat aa
taaatgcttg
ctgtatctaa
tttaaaatta
ccgtggttca
cccaggagt t
t aaaaatt ag
caggaggat t
att ccagcct
aat aaaaat a
aagggggt aa
agtttctttt
gcagcaat gt
ttttagaaag
cagaaatt ct
ttt cagaaag
ct cctgcagg
gcaggggaac
gaccgt agac
ttt gagacga
ctgcaacctc
gttgcgcacc

116040
116100
116160
116220



accat gcct g
ctgctcttga
t t acaggagc
attgcatgtg
agact t caag
tttttgettt
tcttttgaag
att cagacaa
t ccaacccca
gcattctcaa
ggcacggct g
aaaaccagag
ccgaggt ggg
acctcgtctc
ccagctact t
ct gageegt g
aaagaaaaaa
t gagaggaaa
agtttttcca
aaatcatttc
cttccagaaa
gaaaaagccc
gggagagggc
ccctcgtaca
t acggggt ca
aact agagag
gat t gt aaaa
ttctctggga
tattactcac
ctcceetetg
ccagct t cgt
tctatccctt
t gccaagt cc
gtcactcatc
cact cat cct
caacgt ccag
t gt gagt acc
t gagt gcgt a
ggct gcgacc
t cccagaagce
gcct gcgeag
ct gggaagct
gagccccat a
cctcctcece
cgtttgttct
cgt t caaggc
ggcagagact
tgaggt gt gg
agt ggt ggct
agcccaggag
t aaaat tagc
gggaggattg
cttcaaccta
aat aaat aga
gtctccgtga
gct t cat cat
ctctcttggt
ttgggat ggg
acact gct gt
cgcat ccagce
ggat cccggce
ggct gct gca
ctcccacgece

gctaactttt
act cct gacg
cact gt accc
cacaat aat t
gaaat acaac
gat gagct ct
gaacat aaaa
gt aaaat t aa
gat ccgacag
aagagccact
gtccttcact
t gct gagat t
ctgattgctt
t acaaaaaat
gggaggct ga
at ggt gt cac
aacaaaacaa
ggt caccggg
act ccct aaa
t cat caaaac
t gcagtcgtg
cacgggagca
t ggt ggat gg
gaagggacac
gggcttctca
act gaagcca
at ccacaggt
at gt gccggt
t cgt cagt gt
gggt t cagge
aaagcccgct
cagct cccct
gaaagt ggag
gaaagt ggag
fttttctggc
t ccaagtgtg
ttcacacgtc
cact t gcgag
t ct gggt gaa
cccttectea
gct gt gt gga
gagaat accc
gcccatt gga
cgacacct gg
gat gagcgga
aggagccgat
ccagat gcaa
cagagaaat g
cgtgcctgta
t t caagacca
caggt gt ggt
cctgagt ccg
ggcaacagag
fttggcttce
gat t cgggac
cccct ggeeg
cagct gaaag
aggcgt t gat
ggct ccgagy
ccagagggt t
ttctgccetg

t ggggct aac
ctgctect cet

gtatttttag
t caggt gat c
agcct aggat
ct accaagt a
aaaat gcaat
gttttitaaa
gatt at gaag
ggggaaaaaa
cccaggct ga
gaggt ct cag
gggat cacca
acaggcat gg
gagcccagga
acaaaaaatt
agt aggagaa
t gcact ccag
aaaacccaaa
t gaggaagac
ccatggtttt
gctgatattt
ggagacccat
tttgctcage
at ggaaggag
cccacatttg
aacct ggct g
gact cctaga
gattctgatg
gggt ct agcec
ggccgaacac
ct cacgat gc
ggaaat cact
gggat gt gac
gcatccttge
gcgtccttge
t accaaaggt
gct caaagga
ccat gcgecg
acact gcata
t gt agccegg
tattctagga
cagaat aggg
at caaagt ct
agttgggct g
gcaggttgac
caccaaggt c
t cct aagcct
agagccaaac
ctgcttttgg
at t ccagcac
gcct gggcaa
ggcacgcacc
ggaggcggaa
tgagactttg
tctaaatgtc
t cagat cctc
gtctatgtcg
caaactgtta
ttttgagagc
t gggct gt ct
tattcttgca
aggccccttg
t aacgcttcc
gt ccceccag

Bl CLO210WCSEQ t xt

t acagacggg
caccagcctt
at gat at cac
t aggt at aca
cgtgattgtg
atcgtt at at
aaatgagtta
aacgggat ga
t ggggcct cc
tgccattttc
cttggcaatt
t ggctt acge
gtttcaaact
t gccaggt gt
t ccecet gage
cct gggt gac
gcacact gt t
gttctcactg
ctatttcata
t cacacct cc
ccaggccacc
ttccgttacg
aaggcacagc
tcttccccac
t gt gt cagaa
ttctaattct
cccggeaggce
aggt gt gagt
atttttcact
catccttttg
cacacttctg
t caacct ccc
gagcaagt ag
gagcaagcag
gcagat aat t
t aat at caaa
t gct gt ggct
gaat aaat cc
ct ccccacat
gggggt gt cc
cagat gacgg
ccttccactc
aaggt ggt gg
gt t gagt ggc
ftact gt cct
ccagcttatg
caaagt gcga
cccttttaga
tttgggagac
caat gagacc
t gt agt ccca
gtt gcaagga
t ct caaaaaa
cccggggact
aagt gcaact
act gggcacc
acaccct ggg
aat cacct gg
ccagaaaat g
at gt gct get
agt cccacag
t caccagt gt
tttgtctget

gtttcaccac
gacct cccaa
ttcttagagc

ggggtagtta

tt agggt ggt
tttctaataa

gatattgatt
accagaagt c
agggcagt gg
aagatttcgg
atttacacct
t t gt aat cgg
at cct ggaca
ggt ggcat gt
cct gggaagt
aaagt gagac
tccactgttt
at ct ggcaga
gttcttagge
ctggtgtctyg
cctgcttatg
cacct agt gg
ccceecttge
aaagcggcct
t caccagggg
aggt cagggc
t t gagaacag
ggagat gccg
t gacct cagg
t gaagt gagg
ggat gccttc
gtcactcccc

gcgggt ccag

gcgggt ccag
aat aagaagc

cacgt cccgg
tgaattatta
ttcttgggct
t cccccacac
cagcatttct
accctctctce
at gcccagcc
cacct gagac
t ccact gt gg
gct cagct gc
cttagcct ge
caggt ccctc
tttggctgcee

t aaggcggga
cctgtgtcta

gctacttggg
gccat gat cg
caat catata
ccgt geat ct
gacccacccg
cgaggct cct
gagct ggacg
ccct gget gg
cctggect ga
gcttcctgee
gt agcaagcg
ctgct aagtg
gt gaggggac
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gt t ggccagg
agt gct agga
aagat acaaa
t at at aaat g
aagaaaacgg
aaat acat ag
cct at t gaag
aggct ggagt
tttccaccca
aagcggcct g
gagacgaat a
ctttgggaag
acat agcat g
gcctgtggtc
cgaggctgca
cct atctcac
ccagagttcc
gaaaat gt cc
aaattggt aa
cagaaagaac
gaagagct ga
cat t gt gggt
agggacagag
gtgtcctgec
aacttttcaa
t aggggct ga
ccgcagggag
gggaacttcc
ct ggt gaacg
acctgcaatc
agagcagccce
agact gcctc
ggt ggcgcat
ggt ggcgt gt
tggatcttag
gaggcggceag
ggaagt ggt g
ct caggat ct
ggt ccact gt
gggt ccccca
cggaccct gc
ctgtccceag
t gggct geeg
acaggt gacc
tgctcctaca
gccaccct ct
t gcccagegt
tcttgccagg
ggttcgettyg
caaaaagaat
aggct gaggt
cgccactgca
ataattttaa
t ct gt ggagt
at aagct gag
ct cccaccag
t at gagaccc
cagtaccggg
ggcagccacc
ct gagcacct
cttgcectge
t ct cct ct gt

agaagaggtg

119820
119880
119940
120000
120060
120120
120180
120240
120300
120360
120420
120480
120540
120600
120660
120720
120780
120840
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



t gt gccgecce
agctttgatc
gtgcttictg
ct ggggagag
acgct gcagt
tgttcatctg
ccgegetcetg
ggct gagcac
ccagcccct g
t gggggceccc

ct ggct ggac
ct gaccaccg

tccct gt cccC
ggaaggaggc
ctcagtgctg
ct gt cCcccca
tctct gcccc
t cgggat ggt
gtittttggt

t ccagggcgg
cct caggt ga

cagt gacctg
acct gt ct gt
tt gact gaga
gccacaggcec
tggtttctgce
caggaatgtc
aactccgctg
agcttttcet
cagcagat ac
atattgatca
gagt gacat t
at gggt ccct
ccacagt ccc
cct gact agg
tacacagct g
gt ctct ct gt
ggt gcaaat a
aggcaacat ¢
gcagggagt g
aaggatattt
caggaggcegt
ggcgggagt g
ctgtggctca
caggagattg
aaattagccg
gaaaat ggcg
cact gcact c
tct cgett ot
aagggt agt g
ctagtatttg
aaat aact aa
gct gaggt gg
at acaaaaat
aggcaggaga
t gcact ccag
gggcacggt g
aaggt cagga
acaaaaaat t
ggcaggagaa
gcact ccagc
aaaaacaaac
acaaat gttt

ccacccctge
ctggttctct
gt t gaagt ca
agt gcacacg
gcccaggaca
cgggct agece
cttgtctgeg
tgccctctga
gcat ct gggg
ttcccagcag
cct ggaagcet
gcectggcetc
agcccccctc
cctggtcata
gcct cagage
acgtccttgce
agttaactcc
tccagtttag
gaccttgata
tgcttccteg
ccccacacaa
ccccecaggce
ctgccact gt
t cagct ggca
tcctcatgtg
t gt gccacct
caggacact g
ggtcctgett
ggaat aaagc
cccactcctg
cttttttett
tttacactta
gtttttccca
cagct cccct
at gt gct cct
ctictcattg
cttcctctct
gt ct acaaac
cat cat aaac
gaggagt cct
t aggt agacc
ggt ggct cca
aagt gaaat a
cgccet gt aat
agaccat cct
ggcgt gat gg
t gaacccgga
cagcct gggc
tt gt gggat c

aggggat ggt
at agt gcaac

aagat agccg
gcgt ttgaga
t agccaggca
at cacttgaa
cct gggt gac
gct cacgcect
gat at agacc
agccaggcgt
t ggcat gaac
ctgggcgaga
acacaacaaa

gaggggat gg

ccgggecct t
ggcttcctca
agt ct ggt gc
ggct gcgt gg
t ct gggacct
t gt gacccgce
gt ctagcctg
gcaccttcac
gcact ggat ¢

gctggcecctg

ct gcagggcc
ccact gccat

cccct ctcac
ccagcacgtc
acagct ct ct
cacagat cat
ccat ccat aa
acct aagt gg
aaccatcttc
ggagct gact
ggccact gct
cccacacagc
ggagt cccta
gct cagggt ¢
tgtctgegtce
acccaccctg
agt gt gcagg
actgatggtc
ccacgcat cg
cctttccage
cat gcct gat
agcgt tt get
gaggctcttt
ggggcagggt
cat ggcagct
agt tacaccc
ctctgecttt
cagt t gacct
caggt agccc
ggt gaggct g
t acat caagg
gct cgcet cct
aggcaggcac
t ccagcact t
ggct aacaca
tgggcgectg
aggcggagct
gacagagcga
caggagat ag
ggggggat gg
agggt gact a
ggt gcagt gg
ccagcctggce
tggt ggcgag
cctgggaggc
agt gaaactc
gt aat cccag
at cct ggcta
ggt ggcaggt
ct gggaggcg
gagt gagact
aacct aaaag
at accccatt

Bl CLO210WCSEQ t xt

gttcct ggga
aagt gagct c
cctggt ggag
ccaacccctc
ccct ggggece
gct gt gcteg
t gacct ggca
aggaagccct
cctggcct ga
ctccttctct
tgct gt ccec
ccact cct ct
gagttacctc
ctcccacctc
ccaagccagg
gt ccgecctg
agagcacat g
aaggagaaac
agccat gaag
gat aggt ggg

ggaggccctg
cat ggctgca

cagcgt gccce
atcattccca
cgcet cgaget
ttggtgttgce
t gcct get gg
t{tgctct ag
accct cacag
aagatttttc
t gt gat ct gt
gagcaaat gt
tgttctgcag
t ggcagaat t
gggaaccact
tt aat aaaat
cctcttcetcet
gagcaaggt g
t gt ggaaggt
gaact gct cc
aaagtgttga
gcccaggeca
agaaagaaag
t gggaggcca
gt gaaacccc
t agt cccagce
t gcagt gagc
gact ccgt ct
agaat agaag
t caat gggt a
t agt caat aa
cttacgtctg
caacat ggtg
cgecet gt aat
agaggttgca
cgt ct caaaa
cactttggga
acacggt gaa
gcctat agt ¢
gagct t gcag
ccgt ct caaa
aat at aaat g
ttccatgatg

ttgctgtttt
ggccagagga
gct gt get ge
tgggt aget g
cgceegtgtg
t ct gcgggcet
gagagccacc
tctcctggtyg
gccct agect
acct gggacc
ctccetgecce
cctttctgge
acccaggcca
cct cggecct
ccgegegeca
acacacat gg
ccagct gaca
caccacct gc
ccagct gt ct
aggt ggct gc¢
gggact ccag
t agaggcct g
cccacagggg
gagggagcegg
t act gagaca
tttgttccta
ttctcacgtc
tgctttccag
cgcct ceect
agat gctgtg
caatttcatg
ctgggtcttg
ggat t gaaga
t cgacaacac
gt ccaat aag
aatcccattt
ctcctcct ct
acct ccaagt
gagggt t ggg
agacttcaga
gt gt gaaact
t gct gcccaa
cacat att ct
aggt gggt gg
gtctctacta
t act ccggag
ggagt gagca
caaaaaaaaa
gatggttacc
caaaaaaaat
taatttaatt
t aat cccagt
aaaccccatc
cccagct act
gt gagccgag
at aaaaat aa
ggccgaggeg
acccggtctc
ccagctactc
t gagccgaga
acaaaaacaa
gattgtttagt
fgattatt at
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cagctgtttg
ggaaggccat
fgaggcggag
at gcccaaag
t ccegeget g
agcctgtgtc
agat gt cccg
agaagagat g
ctccccagec
cttctgectce
tccaggtatc
cgttccetgg
gagggaagag
ggt ccacccc
tccatcctcc
gt ct cagcca
ccaaaat aat
cct gcacctt
cccaggaagc
ccccttgeac
gaat gt caat
cct ccaaggg
agct ggtt ct
t gccct ggag
ct aaat ct gt
ttgct aaaga
cgagct gctg
ggt ccgtgga
ctttgaggcc
cat act catc
t caggaaagg
cacaat gaca
cact ccagt c
atttttccac
ggcct ggget
tatccttttt
ctcatctcca
gtggct cat t

acgggagggt
aggggct gga
t gcgggagece
gacaaggt ga
cggccgggcy
at cat gaggt
aaaat acaaa
gct gaggcag
gagat cgcgc
aagcacat gt
agaggct gag
agaat aagac
gtacatttaa
act tt gggag
t ct act aaaa
cgggaggcet g
atcttgccac
aaat acagct
agcggat cac
t act aaaaat
acaaggct ga
tt gt gccact
aaacaaaaac
aacacaaagg
acattgtgtg

123600
123660
123720
123780
123840
123900
123960
124020
124080
124140
124200
124260
124320
124380
124440
124500
124560
124620
124680
124740
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



tct gt at caa
aat t aaaaaa
acccgttgtt
ggat gcat ga
agcacaggaa
atgct ct ggg
t gggcagat t
tgtctactaa
cttgggaggc
gat cgt gcca
aaaagaaaga
ct cacact gt
agcact ttgg
t aacacagt g
gcacct gt ag
cggagcttgce
ct cagcaaaa
gt gat ggaaa
ctt gaaacat
agattctgtc
gggctgattt
gaat gt gact
gaaagt attc
gtcatctttc
ggcat ggt gt
ccttcttcetg
ctcctgggt t
t gccaacat g
gtact ct cat
ctcctggatt
cgccaccat g
t t ggt cagac
gt gct aggat
cattttgaca
at agaaaaga
ttgggaggce
agt gaaaccc
gt agt cccag
tt gcagt gag
ct caagaaaa
gagtaatttt
tacagt gt aa
gct ttgcaag
aggct ggt ct
gaagt cct gt
gccccageag
gt ccacagaa
tggccaggt g
t gggt ccct g

agggt gggt t
ct ggt ccagt

cct cagcagce
ttcacacctg
ctggagtttt
ttctcacact
aat ggact ca
gaagcaaagg
ttat aaaacc
cccgececca
gagct acaat
t gt cat ccag
ggt caggt ga
at gcct ggct

aacat ct cat
atatattttt
ctccctgcaa
gcttggtcce
ccct gggt ca
ccgget gt gg
gcct gaggt ¢
aaat acaaaa
t gaagcagga
atgcact cca
aaaagaaaag
gt agaaatta
gaggccaagg
aaaccctgtc
t cccaact ac
agt gagccaa
aaagaaagaa
tattctgtat
ggct ggt aca
accccacccce
ttacttgaac
ccttattttc
cacaagt ggt
cct ggaaagt
caagcgt cag
tt cccagget
caagtgattc
cct ggct aat
t gcccaggcet
caagcaattc
ct caact aat
t ggt ct caaa
t acaggcat g
ttcaatttaa
cttcacttaa
gaggcaggea
cat ct ct act
ccact cggt t
cagagaccat
aaaaaaaaaa
t cct gggcet g
atatttgatg
gacttacttg
ctacttggaa
cattgtctitc
cccctggeac
ccacagaaga
gaagt aaaat
gacaat at ca
ggat gct gcc
t cccagagga
at ccagt ggg
ggccccaacce
tgtttttatt
gct aat aaag
cagttccaca
catttcttac
at cagacctc
t gat t cagt t
t caagat gag
gct ggagt gc
tcttcccacc
aaatattttg

gagccccat a
t aaggt gaag
gct gt ccaca
cagccaacat
ctgccatgtc
t ggcccacac
aggagt t gga
act agccagg
gaat cacttg
gcttgggt ga
aaagt gat cc
gt gct gt cgg
caggcggat ¢
tctactaaaa
tt gggaggct
gat cgcgcca
agaaagaaag
ctgtgctgtce
gt t gaggaag
gagagt ccag
ccttactgtg
t ggct cectt
gccaccaccce

cct gt gggct
gagggagaaa
ggagt gcagt
tcctgcctca
tttttttttt
ggaat gt aat
tcctgtctca
ttttgtattt
ct cct gacct
agccaccacg
tt ccaaggtc
t gggccggge
gat caggagg
gaaaat acaa
ggct gaggca
gccact gcac
aacagact tt
agct gt catt
cacactttga
t at ccaaaca
ccacttgctt
ttccctccag
tttgccect gt
t gat ggcaag
ct gagaagct
cccacgtccc
cttgggtata
ggaaaacaga
tctccact gc
t ggagaggct
tatttttatg
acat acccaa
tggct gggga
at ggcgacag
atgagattta
acct cccact
atttgggt gg
act ggcat ga
t cagcct cce
tatttcctgt

Bl CLO210WCSEQ t xt

aat at at aca
agggaggcga
gggcctctca
gggagacact
ccctctgtga
ctataatccc
gat cagcct g
cat ggt ggca
aacccaggag
gggagt gaga
t act ggaacc
€Caggcgcgyg
acgaggt cag
at acaaaaaa
gaggcaggag
ctgcat acca
aaat cagt gc
cagt at agt a
agt ggct gcce
agcggggact
ggaagagaag
ggacactttg
cagct gt gag
gtctettcct
gggt cctt at
got gcgat ct
gcctcct gag
tttttttttt
ggcacaat ct
gct t cccaag
tttttttagt
caggt gat cc
cccggect ga
ttgtgggatc
gcagt ggct ¢
t caggagat t
aaaatt agct
ggagaat ggc
t ccagect gg
acttact gga
tacttttgca
tt at at agat
ccattctaaa
ggccct ggt t
agcagt ggca
agact gcaga
atgctcttgt
t gactt caag
t ggcggagga
t gggcattaa
ggcttctgtg
ct gt ct caat
gaccaat ggg
tatttaaggc
gact gggt aa
ggcct caaaa
gcaagagagc
ttcactatca
gggt ccct ce
ggacacagcc
tctcggctca
aggt agct gg
ggagacgagg
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cctaactatg
gat gct ggcc
gact cgaggt
t caccat cgg
ctttgtttaa
agcacctt gg
gccgacat gg
catgcctgta
gcagaggct g
ctccgtctca
atgcttactc
t ggct cat gc
gagat caaga
tt agccgggce
aat ggcat ga
gcct aggt ga
f gt ct at act
gccact aget
at at cggacg
t ctgecctt ag
gccat gagaa
tgggattt ag
agcagct ggg
catgcctt gt
ttatttattt
cggct cactg
t agct gagat
tttttttttg
cggct cact g

t agct gggat
agagacgagg
acctgcct cg
aagggttctt
atggtttaca
atgcct gt aa
gagaccat cc
gggcgt ggt g
at gaacccgg
gcgacagagc
agccaaccaa
gt at ct caag
gaagcaaact
ggagtctt ac
caagt cct gc
cccaat ct aa
cctcat gt aa
gtgtottgtg
gacagagt cc
aat aaaaagg
t caagt t gag
t t gact ggct
cacct ggagc

t ct caggggc
agggtctctg
tttataaagg
t cat ggcgga
gt gt gcaggg
t gagaacagc
cat gacacat
aaaccat atc
ctgcagcctc
aact acaggt
ttttgccacg
04

tacccacaaa
ttaaccccta
t cagct at at
cagcagct ac
acagaaaat g
9aggcggggy
cgaaacccca
at cccagct a
agt gagccaa
aaaaaaaaaa
ccctccecac
ct gt aat cgc
ccat cctggce
at ggt ggcag
acctgggagg
cagagt gaga
tctttctgca
acat gt ggca
acacagct at
gccctattca
gttcagtcta
tctcectgtg
agctgetttt
cccatgettg
agagagggac
caacct ccgce
t acaggcaca
agat ggagt t
caacct ccac
t acaggt gcc
tttcaccatg
gcct cccaaa
atttagtgtg
ggat gt t gat
tcccagcact
t ggct aacac
gcaggcacct
gaggcggage
aagact ct gt
tgtatattta
aagaagagt t
attttcaaga
ctacttctaa
t gcaaacct g
t{tttgetgt
tgtatgttaa
ttct aggagg
agt cgaagat
t aaagggggt
t ggacaaagg
ggat gt gggc
tttagcacgt
agctcggttyg
tattagtcca
aaagaggttt
aggcaaagga
gaact cccat
at gggaaaga
ggaatt at gg
agt ctccctc
tacctccctg
acct gccact
tt gcccagge

127380
127440
127500
127560
127620
127680
127740
127800
127860
127920
127980
128040
128100
128160
128220
128280
128340
128400
128460
128520
128580
128640
128700
128760
128820
128880
128940
129000
129060
129120
129180
129240
129300
129360
129420
129480
129540
129600
129660
129720
129780
129840
129900
129960
130020
130080
130140
130200
130260
130320
130380
130440
130500
130560
130620
130680
130740
130800
130860
130920
130980
131040
131100



tggtcttgaa
tacaggtgtg
ttcttcagtg
agcaccttgg
gccaacat gg
cgtgcctgta
acagaggttg
attccatctc
caggcaact a
at gggaacat
ccgaaat cct
tgct ggggec
gcagt gaggg
t ggt agcet gc
cacacccagc

ct gact gggg
aagac at acc

gt gact gggg
gacaagagaa
gacttattca
cccaccaggt

t gggt gggga
ccaagt cagc

gggccgt ct t
cccgecctce
tttgtgatta
gcagat gct g
ggagggcact
agcggct gog
aagagat gt g
aaccccaggc
t ct gggect g
ggtgatttcc
aaagct ct gg
ttctccttca
ccaaaaaaga
t agagccacg
gct caggaag
gat ccccgea
gt ggggcaca
ggaatgtctt
ttaaat ggtc
cccagcact t
ctggccaaca
gcacacacct
aggcggaggt
aatctttgtc
acaatccttt
gaacct ggt t
cat ggact cc
acatattttt
accgt gt cgg
acactttctg
ctctactttc
ctggaggtta
agat aggt ag
gacagt cat ¢
cccacctgece
aggaggaat g
t ccagettct
gcatgccttt
gttcat acgg

ggcgggagcea

ct cct gaggt
agccacagtg
cagt caaaag
gaggcgaagg
t aaaacccca
atcccagcta
t agt gagccg
acaaaaaaaa
aaaaaggaag
aacctaattt
gatttcagca
ttggtgtccc
t gt gt gt ggc
tgcttctctt
ctgaagtt ct
agt ggt ggag
cgat act ggg
aggcct gaca
aagagctt gt
ct at cat gag
ccct cccaca
cacagccaaa
at gagaaagt
t ccaccaggc
cctcttgeca
at gt ct aaca
cgaact gt gg
ggcccgt age
t cgctat cca
ggggccaggt
ctcccect ggt
gccccat cce
t gggt gaaag
gcttgact ct
gcaagat gaa
caatgttctg
ctgagtctca
got aggcagg
gcat tagt cc
ccaccagcct
aaaaaacact
tttcaagaaa
t gggaggcca
cagccaaat c
gt agt cccag
t gcagt gagc
t caaaaaaaa
tttcaaagta
ttctctacge
t aaaattata
ggctttacca
ccactt cagg
cttctgtgtt
aaaagggct t
aggt gggaag
atgattgata
catccaccca
agtgttgccc
t gt ggct cat
ccttccacat
t gacct aaga
gtttatttat
gcct acacat

caagcaat at
ct cggect aa
t gagaact gg
tgggcagat g
tctctact aa
ct t gggaggc
agat cgt gcc
aaaaaaaagc
t ggacat ccc
t ct aaat ggg
aagcctctgc
cagcagtttc
gct gggt gag
ct gcagaagc
gggagt ggct
ggaaaaggga
cagt ct aaaa
at cat ggt gg

gcaggggaac
aacagcacgg

acat gt agga
ccat at cagg
atgcttctca
cact caagta
ct gcct ct gg
atgtagttitt

cctggggeag
tggccgagag
aagt gagaaa
ccagttat ct
ct aaggcagg
cacagt ct ga
gaggcccctc
gcttt gaaag
at ggaaat gc
gaaggt t cct
gcttcttgge
gccct gecce
cctgtittce
cctgggttcc
t caaaaaaca
at acagt aac
aggcaggcag
ccatctctac
ct act t ggga
t gagat cgt g
aaaaaaaaaa
gt gaccccaa
ccatt caagc
t ggaaaat gg
gat gct caaa
gt cat cagga
tcctggtatc
cagccaggca
attgcttgag
gat agat aga
tccacacata
acagttgctg
gt ct gggcat
fttccttitgce
gcttcacttc
ct gaggtt gt
ccat ccacag

Bl CLO210WCSEQ t xt

gcccacct cg
gt cact gcag
ct gggt gcgg
gct t gaggt ¢
aaat acaaaa
t gaggcat ga
act gcactcc
gagaaccact
cagt cagct g
ttact aggca
ctgcct gt ct
t agt ct ct ag
ctctgtctag
gcagccaagc
cactttccaa
ttgtattagt
gat agaggt ¢
aaggt gaaag
tccectttat
gaaagaccct
att gt gggaa
gcgt cccaga
t ggt ggccca
gcagct gaga
ttctgaacag
gt gagaaggg
accttacctc
ctctcgggt t
acgaggaggg
ggggaagcag
gcctcccage
ct gagt gggt
acagtctctg
t caagat ccg
t gt acctacg
ggt gcgttgce
fcettetgtt
ct act cagaa
cagtgtattg
tttcagtttg
ttaacat aaa
aggt caggca
at cacctgaa
aaaaaat aca
ggccgaggea
ccact gcact
aagat aaaat
at gaacaaaa
ccctgcaata
ctgtgtgtga
gagcct agga
attgctgtgce
ctttgggact
cgatggcat g
cccaggaat t
t agat aaat a
aaaaggcct t
cccctccaaa
cagt ggct gt
aat ct ggcaa
t aggacccac
t cat acacac

aggagt agat

gcct cccaag
fttttaaagc
t ggct cat gc
aggagtt caa

gttagct ggg
gaattgcttg

agcct gggca
gt cct aggcece
t ggcgcacca
cttagagcaa
t ggaagtat ¢
gtcttgct gt
gcct ggcaca
accct ct ggg
cctt cagggt
ccgttttcac
t gat ggact c
gcttgtctca
aaaaccat ca
cctct at gat
ctacaattca

aagggt at ag
gt tgggt gga
gacccctgee
at gggcaccc
tttgctgata
cagacacgcc
gcgegacagg
accaggaggc
taagcttctc
ct cggggcac
ct ggat aggg
gaagcttctc
caaat cct ct
t cccggagt g
agt cctct aa
t caaact cgt
aacaccat cc
agaaaaattg

gogatttttg
fatttttatc

t ggt ggct ca
at caggagt t
aaaat t agct
ggagaatt gc
ccagegt ggg
acagt at aca
tatgcatcta

ggggcccttc
gt gt ggat gg
cccaaaaagg
act gct cact
cct ggcet agg
agcct gt agt
t gaggccagce
gat ggat aga
tgtcatgtca
ctcatcagtc
gggagacat ¢
tatctattaa
ttacacgt gt
catt gcct gt
gcettttgat
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gt gct gggat
t cccaggt ga
ctgtaatccc
gaccagcct g
tgtggtggt g
aacccagggg
acagagt gag
ctgatgtitg
agaacaagt ¢
aacaat gat g
cacat gaggc
ggot gt ct gt
ggat gcggt ¢
gtttcaggcc
ct cccagcag
gccgct gat g
acagttccac
cacggt ggca

gat ct cggga
tcaattacct

agat gacat t
ggt ct gagac
agt ggcagcc
ctggccagt ¢
tcatcttgta
cagcct t gt
ct gaggcagg
gatacttttc
t gt ccgectc
tgctgtttct
tttaaagata
cct gagcat t
t gt gt t agga
cagcct cagt
gt t gt gagac
gaacct gagt
ccatgtgata
tggt cctggg
ct aacaagca
gacattccca
aaagcctgta
t gcct gt aac
caagaccaac
ggat gt ggt g
ttgatccecgg
t gacaaggt g
gt aat agaga
gct t aaat gc
accccgceatc
acat gt gcac
gct gagaat g
tct ccagtga
tcatgtgttt
cccagt t get
ct gggcaagt
taagtcgcta
tgttttgtgg
act ggcaaac
cttgatcttc
aat aaaat gt
gt gacat gat
aat cact aaa
acat ccgt gg

1160
1220
1280
1340
1400
1460
1520
1580
1640
1700
1760
131820
131880
131940
132000
132060
132120
132180
132240
132300
132360
132420
132480
132540
132600
132660
132720
132780
132840
132900
132960
133020
133080
133140
133200
133260
133320
133380
133440
133500
133560
133620
133680
133740
133800
133860
133920
133980
134040
134100
134160
134220
134280
134340
134400
134460
134520
134580
134640
134700
134760
134820
134880

y
y
y
y
y
y
y
y
y
y
y

WWWWWWWWWWW



cgacggaat a
at at ctctgg
ggt gect ggg
aaaaacaaca
ggct gaggeg
aaaccccgt t
t cccagcet ac
agt gaggt ga
aaaacaaaca
gctggt ettt
acccacaagc
gt gt acaagt
t ccaccggca
tct gcctccce
agaggagaga
cccccagcet g
cggctttggce
aat t gat ggg
tccaacattt
gggagaagga
ccacct ctgg
acttggtgtg
gtt ggggt 99
gaagcacaag
cttgcegetg
tggtggcegg
t gggagaagg
gat gacct cc
ccctgecaggg
tattgagttc
tttagggcta
t ccaagcct g
cccectgtcece
ccgt gagagce
agcct cacca
ct gagggt ga
ctctcagttc
ccectgtctcce
tgtttctgec
gt gct gagece
agggcaaggc
t agct gccaa
cctccacacc
agct ggaagce
tgcect cece
caccagagt g
gaaatgcttg
ggact cgt gt
cct cagcacc
t gacgaaggc
cct t ggggct
cgaggat gt
aactcctgca
aagct ccgt g
ggggcagegc
ctgtcctgga
t caggagaca
act ccatctg
aact cagcag
ct gagggact
ctagagcttt
ccgttcgetg
gt gggat aga

ct aagcagcc
agggt acaca
aggcaggt ca
gct cctggece
ggcagattgc
tctattaaaa
t cgggaggct
gattgtgcca
aaaaacagt ¢
ct ct ggcact
t gaccttccg
cgccagt ggt
gcat cgacat
t ggccaagca
at gagagagt
ctcctcgeag
t cgggacttc
t gggct agt a
cct caggcaa
gaggct ct ga
ccctgttgtyg
tt cgt ggagc
ggcgggaggc
aagt gggagt
ggagagccaa
ggat ggaggc
gacagcgggt
t t agaaaaga
t agggggcct
t gaaggt t gg
accagttctc
ggccact gge
ttcccacgge
ccaat cactg
cceccttctcea
aat t aaggga
cact cat cca
tcctcecegte
ttgttgacat
cacagcagca
acccagggca
cct cccagac
cgacaaaggg
cat gct gt ct
at ct gcaccc
act at gat ag
t aaagaggt t
ggcctgtatg
t gggacccaa
ctgaagcaca
ccctgtgtca
t ct ct ct ggt
t cacaagaaa
agcct cagec
agcct cccac
t ctgctct ag
ctgttcccaa
ct gccat gag
cct caggcecc
t ggcagt aga
acct gaaagg
agt cccagca

tttggtggtg

tgtgtatcta
agaaactt aa
gggaaggagt
aggcgcagt g
ttgcgt ccag
at acaaaaaa
gaggt gggag
ccgcactcta
cctggcactc
t cat ct cacc
cgagaacgcc
gt ct ggggac
ggt agact cg
gggtttgtga
gt ggaaaaaa
ftcggtt aat
aaaat cagt g
at aaaat att
ttccttttga
aagctgcttc
ggggt gt cac
cacaggcaga
c¢acgggggag
gggagaggaa
ggcct atgcce
ct gct gt 9gg
aaaaagagaa
ct gaccttga
gagt t gaggg
aact gctgcc
tttgtaagga
at ctct ggag
cact gcagtc
cctat accce
gt aat gaccc
aggcaaagt ¢
act gggaccc
acagat gt ga
ggagagagcc
ggct ggot gt
ggcccacagt
agcccagcecce
gaacacaccc
gttctgct gg
fgttgagttg
t gaaaagaaa
t ct aacccac
gt gccaccct
cagagaccag
ggat t aggac
gggcacagac
cat agcccga
aaggaagcca
acccct caga
caagggccct
aggcccaagce
agcct t gacc
aaaagggaag
aattctgcca
aat ccagggc
aagt ct ct gg
attctcctaa
gttagagat a

Bl CLO210WCSEQ t xt

t acact caca
aat gat cact
gggcacaggt
gct cacgcect
gagt t caaga
tt agccaggt
aat cacctga
gcct gggcga
fgggccagge
ctccct cect
aaagccaaga
acgtct ccac
ccccagcet cg
t caggcccct
aaagaat aat
tggottaatca
at gggagt aa
t aaaaaaaaa
ttecttttttc

tgggggat t t
agaggcagt g
cgat gt caac
gccgaggeag
gccacgt get
acctgcagcg
t cagt gt gcc
ggcaagct gg
t gt ctt gaga
gcttcect ct
atgattttgg
cttgtgectce
t gt gt 99999
accccgtctg
t cat cacacg
tggttggttg
caggcacaag
t caccacgaa
gccagggcac
ctttccecetg
cttggttgtc
ccecgctgtcce
gct gect cagce
cct t ggaaat
agcagct gaa
tagt t ggat t
aaaaaaaaaa
cct cacgagg
gct ggggect
cttctagcag
t gaagcgat g
taggtctt gt
agt ct cat gg
ctgccagcetg
ct gggt tcct
gcgaccacag
tgcctgectg
agagcacct ¢
ccgectttge
cttctggttt
ctccectggg
gcccagaact
gt t gaaggga
tgccecccte

cgtgtttgtt
gt ct ct gggg
attaccaatt
gt aat ggcag
ccagcct ggg
gt ggt ggcat
gcct gggagg
t agagcaaga
ct ggcaggge
tcctettett
cagaccacgg
ggcat ct cag
ccacgct agc
ggggcggt ca
gacccggccce
cttaacct gc
gagcaaat t't
catt caaaaa
ttcccect ce
caagggact g
gcagcaacaa
cttgtgtgag
gggct gggea
ggagagt aga
t ct gagcggce
accct ctgca
caggagggt g
gcgct ggeet
gctccacaga
ccactttgca
tt gggagacg
t ct gggaggc
cgcegetgtg
t cacaatgtc
caggaggt ac
agt gggaccc
tctcatgatc
t gct cagct g
agaaggcctg
agt ggtggca
cccacttgca
t ccacat gca
ggttcttitc
cat at acata
tgtctgttta
aaaaaggacg
tgtctctcac
cccaagtttt
ct aaggaggc
at gt cccctt

ggctggtctg
cagt cccaaa

gggggat ct g
ctccaagctc
cagggatt gg
aggaaggat g
agcccgct ga
aaaacattgc
gggt acagt t
gct ggcagcet
ct ccaccaag
t ct gagaagg
attactgcca
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t at gt gt gga
agggt acctg
ggaagacaat
cact ct gaga
caacat agca
gcacct gt aa
t caaggct gc
ccctgtctca
agt t ggcagg
gcagat t gaa
ggcggagat ¢
caatgtctcc
tgacgaggt g
ataattgtgg
ccgecctetg
ttttgtcact
catctttcca
cat ggccaca
at gt agaaga
ggggt gccaa
aggat tt gaa
t gt gacgggg
gaggggagag
cat cccectc
cgecet gt cet
gggcagcect g
gcacttcgtg
cttcctccct
aaccctgttt
gacct gggac
tccacccgtt
aggt cccgag
ctgttgtctg
ccgaattccc
ctactccata
cagcctctca
tgattcggt t
t gaccctagg
gccect tcet
ccaggat gga
ccctagettyg
t agt at cagc
ccccagtcce
gat gttgccce
fgcttggatt
catgtatoctt
ccccacact g
gaaaggct tt
cgttcagcetg
ccctacttcce
gcttgeggceg
ggaggcttac
cagct cccag
gccct ct gga
gat gaattgc
act t gacaag
ccttgcacaa
t gcct aaaga
aaaggcaacc
t cgt gt gcag
agcctcccetg
agaaggaaat
acagtttcgg

134940
135000
135060
135120
135180
135240
135300
135360
135420
135480
135540
135600
135660
135720
135780
135840
135900
135960
136020
136080
136140
136200
136260
136320
136380
136440
136500
136560
136620
136680
136740
136800
136860
136920
136980
137040
137100
137160
137220
137280
137340
137400
137460
137520
137580
137640
137700
137760
137820
137880
137940
138000
138060
138120
138180
138240
138300
138360
138420
138480
138540
138600
138660



ctgcatttct
accat gggcc
ggccagcct a
ctggcttgtg
cacttctccce
cggctccttce
t gagact gt a
t aagat agt t
cccttttcat

cct tggggt t
ccccagcecag

tt caggggt ¢
ccgttggcac
agct gagat ¢
999cgagggc
fictgatttc
cct aat agac
agt cccat ga
ttagetttct
ctgactgttg
tccattcatg
cccacgcacc
acat caggat
ttgcagttgce
aagccttgtg
caaacct gag
gaggcct ggg

gctaggttityg
ct gct aaacc

caaaaacaaa
tgaatcctta
cgcaggcaga
agcaaaagag
ctggctgttt
cacttattca
tat ct ccaca
gct act ggt a
gt gagccaag
acaat aaaaa
a

t cacgcacct
ttcttatacg
agat cat ggt
atcttaaatg
acct gcagag
aagct gctga
tcetgtttge
aacat gggca
gatttcaacc
tctcttttcc
gt gcaggcegt
ct aagcccac
ctctgtgcca
actcgcttca
agaggt gatc
tcttcagctt
ttagccccat
tttcttcggt
gt ct gt gaat
ct gt aaaagt
gatt ccaagg
cttagat aat
t aacagct ct
ttctttgtga
gct gacctca
aaggt t gggg
gct ggagceag
cagagct gcc
aagat aggga
acagt aat cc
gattgtttca
fgtttaagta
aagt gctatc
cagctt gact
tcttgtacaa
aaaaacccac
aggct gt ggt
attgcaccac
aaaaaagcgt

cggtt cct ct

gaaggctctg

tt agggt gat
aggacaat cc

ccagt gt cct
ctcactttat
tattgcttgt
aagggagat c
acatttgcta
act gacaggc
aggaat at gg
aat cat gcct
cct ct cacac
ccctcct cat
acct gcgt gt
t gaaaagggt
gagtttgcca
aatt ct gagg
gt ct at at ag
gaatttggaa
acaagaaagt
ttagct caga
ct ctggggcce
t gct ggcaaa
cgat gcagca
at gaggat at
aacaccaagc
ttctttcett
t aaccagat a
atcatatt at
aaat act act
aaacagat tt
t cagagagca
gccat gcaaa
aaaaaaagca
gaaaact agc
gggaggat ct
tgcact ccag
gt aacct cct

Bl CLO210WCSEQ t xt

t cct gaagt t
ggat ct cccc
cagt gct ggc
ccccagggct
t gggt gggct
caatagttcc
t gt gct at gg
ttggggt gca
gagggaggga
tttcccagge
acatct ggtt
ccctaagacc
t ggct ccaga
ctitgttcte
cccatctaca
t accct gggce
t gt t gagcag
at 9gggggag
fgtattgtagt
at aaagtt at
cat at agaat
acaggaaat g
ct gaaggt ga
ccat cct agt
ctcagtttgc
gggatctttc
caat cagct t
tggtacctta
gcat ct t cat
tccttagtaa
tttctttgcet
t aact gcagc
tggctttcag
gaagagagca
cct accagcce
t gggt at ggt
cttgaggcca
t ct ggacaat
cagaagaaag

cttgtgeccct
cttgtggggce
agat aaattg
gggcact cct
agat aggat a
atttaaattg
9999aggggyg
gcact t aaac
gcagccacgg
agct ggct ag
gctttggeet
ttggcatcct
cacacagcct
caagt aaagc
gacct gcagc
act ggccet ag
gactatttct
ggacat gaaa
gttttaacaa
fact ctgat t
gtctattttt
at agt att aa
gagttctcag
cccattcaaa
aagaccggca
at ccct ggaa
aat gaat ggc
ttatagattg
agcaat gcca
ct at gccaag
cttcctgatg
t acaaaagca
agccacaaga
gagggagaac
t aggct acat
ggcacat gcc
ggaaggagat
cgagcaagat
atgttat aat
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gct ctt cage
aggct cttgg
aaaaggcacg
ccect ceect
tact gt atgc
act t cagt gg
gaggaat gt g
tgcctcgt aa
agt t agaggc
ttcattccct
gct geect ct
tccct ct aag

gtgcttttgg
cacgaggt cg
tt cat aaaac
agcct cacct
ggcacttgca
tcatcttagc
atgatttaca
aaat aaggt ¢
taagttcttt
t aaaagct gg
act t gct cat
gggcaat aca
ccagtgtatg
atttagtcca
ttagattcct
aggagt at t t
caaaggaaaa
gt cat gat ac
tgtttgccac
gcaacaggcc
gacagcct ca
cagccccacc
agt gagacac
tacagt ccca
ccaggctgca
cccat ct caa
ct caggcagc

138720
138780
138840
138900
138960
139020
139080
139140
139200
139260
139320
139380
139440
139500
139560
139620
139680
139740
139800
139860
139920
139980
140040
140100
140160
140220
140280
140340
140400
140460
140520
140580
140640
140700
140760
140820
140880
140940
141000
141001
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