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NUCLEIC ACIDS AND POLYPEPTIDES USEFUL FOR DIAGNOSING
AND TREATING COMPLICATIONS OF PREGNANCY

Statement as to Federally Sponsored Research
This research was funded, in part, by NIH Grant R03 DK 064255-02.

The U.S. government has certain rights to the invention.

Field of the Invention
In general, this invention relates to the detection and treatment of

subjects having a pregnancy related hypertensive disorder.

Background of the Invention

Pre-eclampsia is a syndrome of hypertension, edema, and proteinuria
that affects 5 to 10% of pregnancies and results in substantial maternal and
fetal morbidity and mortality. Pre-eclampsia accounts for at least 200,000
maternal deaths worldwide per year. The symptoms of pre-eclampsia typically
appear after the 20™ week of pregnancy and are usually detected by routine
measuring of the woman’s blood pressure and urine. However, these
monitoring methods are ineffective for diagnosis of the syndrome at an early
stage, which could reduce the risk to the subject or developing fetus, if an
effective treatment were available.

Currently there are no known cures for pre-eclampsia. Pre-eclampsia
can vary in severity from mild to life-threatening. A mild form of pre-
eclampsia can be treated with bed rest and frequent monitoring. For moderate
to severe cases, hospitalization is recommended and blood pressure medication
or anticonvulsant medications to prevent seizures are prescribed. If the
condition becomes life threatening to the mother or the baby the pregnancy is

terminated and the baby is delivered pre-term.



WO 2007/053161 PCT/US2005/045805

The proper development of the fetus and the placenta is mediated by
several growth factors or angiogenic factors. Careful regulation of angiogenic
and mitogenic signaling pathways is critical for maintaining appropriate
proliferation, migration, and angiogenesis by trophoblast cells in the
developing placenta. While several of these factors, such as VEGF and PIGF,
have been identified, there are still many proteins for which a role in the
pathogenesis of pre-eclampsia or eclampsia has not yet been identified.

There is a need for methods of accurately diagnosing subjects at risk for
or having pregnancy related hypertensive disorders, such as pre-eclampsia or
eclampsia, particularly before the onset of the most severe symptoms. A
treatment that would save maternal and fetal lives and prevent premature

deliveries is also needed.

Summary of the Invention

We have discovered a means for diagnosing and effectively treating
pregnancy related hypertensive disorders, including pre-eclampsia and
eclampsia. In some cases both the diagnosis and treatment may occur prior to
the development of symptoms. Such early diagnosis and treatment could save
maternal and fetal lives and prevent premature deliveries.

We have discovered that the levels of expression of genes encoding the
following secreted gene products (with GenBank numbers shown in
parentheses) were significantly upregulated in the placental samples taken from
women with pre-eclampsia as compared to placental specimens obtained from
normal pregnant patients: follistatin related protein (U76702), interleukin 8
(M28130), inhibin A (M13981), VEGF-C (U43142), angiogenin (M11567),
beta fertilin (U38805), hypothetical protein (AL039458), leukocyte associated
Ig-like receptor secreted protein (AF013250), erythroid differentiation protein
(J03634), adipogenesis inhibitory factor (X58377), corticotropin releasing
factor binding protein (X58022), alpha-1 anti-chymotrypsin (X68733), insulin-
like growth factor binding protein-5 (L27559), CD33L (D86368), cytokine
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receptor like factor 1 (AF059293), platelet derived endothelial growth factor
(NP_001953), lysyl hydroxylase isoform 2 (U84573), stanniocalcin precursor
(U25997), secreted frizzled related protein (AF056087), and galectin-3
(NM_002306). We have also discovered that expression levels of the gene for
the following secreted gene products were significantly decreased in placental
samples taken from women with pre-eclampsia: alpha defensin (L.12691),
ADAM-TS3 (AB002364), cholecystokinin precursor (AW043690), interferon
stimulated T-cell alpha chemoattractant precursor (AF030514), and azurocidin
(M96326). These genes and the polypeptides encoded by the genes can be
used to diagnose, treat, manage, and prevent pregnancy related hypertensive
disorders.

We have also discovered intracellular targets that are differentially
expressed in pre-eclamptic placentas and are suitable candidates for screening
of novel therapeutic compounds. The intracellular gene products that are
increased in pre-eclamptic placentas are: sperminine oxidase (U01134), UDP
glycosyltransferase 2 family polypeptide B28 (AF 091582), neurotrophic
tyrosine kinase receptor 2 (X 63759), neutral endopeptidase (J03779), CDC28
protein kinase regulatory subunit 2 (X54942) and beta glucosidase (J03060).
The intracellular gene products that are decreased in pre-eclamptic placentas
are: lanosterol synthase (U22526), calcium/calmodulin-dependent serine
protein kinase (A1688589), estrogen receptor-alternatively spliced transcript H
(X86816), chemokine (CX3C motif) receptor 1 (U27699), tyrosinase-related
protein 1 (M20681), hydoxy-delta-5-steroid dehydrogenase (AL080151),
dihydropyramidinase-like-4 (J03634), and cytochrome P450-family 11
(D84361).

For the purposes of the descriptions below, all of the polypeptides
described above are collectively referred to as “the polypeptides of the
invention.” The polypeptides are further grouped as “secreted polypeptides”
and “intracellular polypeptides™ as described above. While the detailed

description presented herein refers specifically to polypeptides associated with
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specific GenBank accession numbers, it will be clear to one skilled in the art
that the detailed description can also apply to family members, isoforms,
homologs, and/or variants that are substantially identical to the specified
polypeptides.

Based on this data, we have discovered that compounds that decrease
the levels or biological activity of a polypeptide of the invention for which the
gene was upregulated in pre-eclampsia can be used to treat or prevent
pregnancy related hypertensive disorders, such as pre-eclampsia or eclampsia,
in a subject. Similarly, we have discovered that compounds that increase the
levels or biological activity of a polypeptide of the invention for which the
gene was downregulated in samples from women with pre-eclampsia can be
used to treat or prevent pregnancy related hypertensive disorders, such as pre-
eclampsia or eclampsia, in a subject. Such agents include, but are not limited
to, antibodies specific to the protein, nucleobase oligomers for antisense or
RNAI targeting the protein, purified proteins, purified natural or synthetic
compounds, chemical compounds, and small molecules.

Accordingly, the invention features methods for measuring the levels of
any one or more of the polypeptides (secreted or intracellular) of the invention
or a nucleic acid encoding a polypeptide of the invention as a detection tool for
early diagnosis and management of pregnancy related hypertensive disorders,
such as pre-eclampsia or eclampsia.

In one aspect, the invention features a method of diagnosing a subject as
having or having a predisposition to a pregnancy related hypertensive disorder,
such as pre-eclampsia or eclampsia, that includes measuring the level of any
one or more of the following secreted or intracellular polypeptides, or
fragments thereof, in a sample from the subject: follistatin related protein,
interleukin 8, inhibin A, VEGF-C, angiogenin, beta fertilin, hypothetical
protein (GenBank Accession Number A1.039458), leukocyte associated Ig-like
receptor secreted protein, erythroid differentiation protein, adipogenesis

inhibitory factor, corticotropin releasing factor binding protein, alpha-1 anti-
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chymotrypsin, insulin-like growth factor binding protein-5, CD33L, cytokine
receptor like factor 1, platelet derived endothelial growth factor, lysyl
hydroxylase isoform 2, stanniocalcin precursor, secreted frizzled related
protein, galectin-3, sperminine oxidase, UDP glycosyltransferase 2 family
polypeptide B28, neurotrophic tyrosine kinase receptor 2, neutral
endopeptidase, CDC28 protein kinase regulatory subunit 2, and beta-
glucosidase. In this method, an increase (e.g., 10%, 20%, 30%, 40%, 50%,
60%, 70%, 80%, 90%, 95%, 96%, 97%, 98%, 99% or more) in the level of any
one or more of the above polypeptides, or fragments thereof, as compared to a
normal reference sample, standard or level is a diagnostic indicator of a
pregnancy related hypertensive disorder, or a predisposition to a pregnancy
related hypertensive disorder, such as pre-eclampsia or eclampsia. The method
can also include measuring two, three, four, or five or more of the secreted or
intracellular polypeptides listed above, or fragments thereof. In preferred
embodiments, the polypeptide is follistatin related protein, inhibin-A, beta
fertilin, insulin-like growth factor binding protein-5, or secreted frizzled related
protein.

Non-limiting examples of pregnancy related hypertensive disorders
include pre-eclampsia, eclampsia, gestational hypertension, chronic
hypertension, HELLP syndrome, and pregnancy with a small for gestational
age infant (SGA).

In a related aspect, the invention features a method of diagnosing a
subject as having or having a predisposition to a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia, that includes
measuring the level of any one ore more of the following secreted or
intracellular polypeptides, or fragfnents thereof, in a sample from the subject:
alpha defensin, ADAM-TS3, cholecystokinin precursor, interferon stimulated
T-cell alpha chemoattractant precursor, azurocidin, lanosterol synthase,
calcium/calmodulin-dependent serine protein kinase, estrogen receptor-

alternatively spliced transcript H, chemokine receptor 1, tyrosinase-related
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protein 1, hydoxy-delta-5-steroid dehydrogenase, dihydropyramidinase-like-4,
and cytochrome P450-family 11. In this method, a decrease (e.g., 10%, 20%,
30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 96%, 97%, 98%, 99% or more)
in the level of any one or more of the above polypeptides, or fragments thereof,
as compared to a normal reference sample, standard, or level is a diagnostic
indicator of a pregnancy related hypertensive disorder, or a predisposition to a
pregnancy related hypertensive disorder, such as pre-eclampsia or eclampsia.
For any of the diagnostic methods that include measuring the level of a
polypeptide or fragment thereof, the measuring can be done using an
immunological assay (e.g., an ELISA or a western blot). The method can also
include measuring two, three, four, or five or more of the secreted or
intracellular polypeptides or the nucleic acids encoding the polypeptides listed
above, or fragments thereof. The measuring can also be performed for more
than one polypeptide at a time, using for example, microarrays which can be
formatted as an array of binding molecules (e.g., an array of antibodies, also
known as antibody arrays) to detect the polypeptides of the invention, or as an
array of polypeptides of the invention, also known as protein arrays, which can
be used to detect levels of antibodies to the polypeptides in a biological sample.
In another aspect, the invention features a method of diagnosing a
subject as having or having a predisposition to a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia, that includes
measuring the level of a nucleic acid molecule encoding any one of the
following secreted or intracellular pblypeptides, or fragments thereof, in a
sample from the subject: follistatin related protein, interleukin 8, inhibin A,
VEGF-C, angiogenin, beta fertilin, hypothetical protein (GenBank Accession
Number AL039458), leukocyte associated Ig-like receptor secreted protein,
erythroid differentiation protein, adipogenesis inhibitory factor, corticotropin
releasing factor binding protein, alpha-1 anti-chymotrypsin, insulin-like growth
factor binding protein-5, CD33L, cytokine receptor like factor 1, platelet

derived endothelial growth factor, lysyl hydroxylase isoform 2, stanniocalcin
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precursor, secreted frizzled related protein, galectin-3, sperminine oxidase,
UDP glycosyltransferase 2 family polypeptide B28, neurotrophic tyrosine
kinase receptor 2, neutral endopeptidase, CDC28 protein kinase regulatory
subunit 2, and beta-glucosidase. In this method, an increase (e.g., 10%, 20%,
30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 96%, 97%, 98%, 99% or more)
in the level of any one or more of the nucleic acid molecules encoding the
above polypeptides, or fragments thereof, as compared to a normal reference
sample, standard, or level is a diagnostic indicator of a pregnancy related
hypertensive disorder, or a predisposition to a pregnancy related hypertensive
disorder, such as pre-eclampsia or eclampsia. In preferred embodiments, the
nucleic acid encodes follistatin related protein, inhibin-A, beta fertilin, insulin-
like growth factor binding protein-5, or secreted frizzled related protein.

In a related aspect, the invention features a method of diagnosing a
subject as having or having a predisposition to a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia, that includes
measuring the level of a nucleic acid molecule encoding any one of the
following secreted or intracellular polypeptides, or fragments thereof, in a
sample from the subject: alpha defensin, ADAM-TS3, cholecystokinin
precursor, interferon stimulated T-cell alpha chemoattractant precursor,
azurocidin, lanosterol synthase, calcium/calmodulin-dependent serine protein
kinase, estrogen receptor-alternatively spliced transcript H, chemokine receptor
1, tyrosinase-related protein 1, hydoxy-delta-5-steroid dehydrogenase,
dihydropyramidinase-like-4, and cytochrome P450-family 11. In this method,
a decrease (e.g., 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%,
96%, 97%, 98%, 99% or more) in the level of a nucleic acid molecule encoding
any one or more of the above polypeptides, or fragments thereof, as compared
to a normal reference sample, standard, or level is a diagnostic indicator of a
pregnancy related hypertensive disorder, or a predisposition to a preghancy

related hypertensive disorder, such as pre-eclampsia or eclampsia.



WO 2007/053161 PCT/US2005/045805

The methods above can also include measuring two, three, four, or five
or more of the nucleic acids encoding the secreted or intracellular polypeptides
listed above, or fragments thereof.

The diagnosis of a pregnancy related hypertensive disorder or a
predisposition to a pregnancy related hypertensive disorder can result from an
alteration (e.g., an increase or decrease) in the relative level of a polypeptide of
the invention as compared to a normal reference sample or from the detection
of an absolute level of a polypeptide of the invention that is above or below a
normal reference level. The diagnosis can also result from an alteration in the
level of a polypeptide as compare to the level in a prior sample obtained from
the same subject. In additional preferred embodiments, the reference standard
or level is a level or number derived from such a sample. In additional
preferred embodiments, the reference sample is obtained at least 1 week, 2
weeks, 3 weeks, 4 weeks, 5 weeks, 6 weeks, 9 weeks, 12 weeks, 15 weeks, 18
weeks or more prior to the measuring of the levels for diagnosis. The reference
standard or level can also be a value derived from a normal subject that is
matched to the sample subject by at least one of the following criteria:
gestational age of the fetus, age of the mother, blood pressure prior to
pregnancy, blood pressure during pregnancy, BMI of the mother, weight of the
fetus, prior diagnosis of a pregnancy related hypertensive disorder, such as pre-
eclampsia or eclampsia, and a family history of a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia. In additional
preferred embodiments, the reference sample is a sample taken from a non-
pregnant subject; a pregnant subject that does not have a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia or a predisposition
to a pregnancy related hypertensive disorder, such as pre-eclampsia or
eclampsia; or a purified protein at known normal concentrations or a level
representative of any of the reference samples described above.

In additional preferred embodiments, the method further includes

measuring the level of at least one of sFlt-1, VEGF, PIGF, or soluble endoglin
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polypeptide in a sample from a subject as described in U.S. Patent Application
Publication Numbers 20040126828, 20050025762, and 20050170444; PCT
Publication Numbers WO 2004/008946 and WO 2005/077007; and U.S Patent
Application Serial Number 11/235,577. The method can also include
measuring the level of at least two of sFlt-1, VEGF, PIGF, or soluble endoglin
polypeptide in a sample from a subject and calculating the relationship between
the levels of sFlt-1, VEGF, PIGF, or soluble endoglin using a metric, where an
alteration in the relationship between the levels in the subject sample relative to
a reference sample diagnoses a pregnancy related hypertensive disorder or a
predisposition to a pregnancy related hypertensive disorder. In preferred
embodiments, the method also includes determining the body mass index
(BMI), the gestational age (GA) of the fetus, or both and including the BMI or
GA or both in the metric. For example, the metric can be a pre-eclampsia anti-
angiogenic index (PAAI): [sFlt-1/VEGF + PIGF], a soluble endoglin anti-
angiogenic index: (sFlt-1 + 0.25(soluble endoglin polypeptide))/PIGF,
sF1t1/PLGF, (sFlt1+soluble endoglin)/P1GF, (sFltl+soluble endoglint+follistatin
related protein)/PIGF, or any combination thereof.

In another aspect, the invention provides a method of diagnosing a
subject as having, or having a predisposition to a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia, that includes
determining the nucleic acid sequence of a gene encoding a polypeptide
selected from the group consisting of: follistatin related protein, interleukin 8,
inhibin A, VEGF-C, angiogenin, beta fertilin, hypothetical protein, leukocyte
associated Ig-like receptor secreted protein, erythroid differentiation protein,
adipogenesis inhibitory factor, corticotropin releasing factor binding protein,
alpha-1 anti-chymotrypsin, insulin-like growth factor binding protein-5,
CD33L, cytokine receptor like factor 1, platelet derived endothelial growth
factor, lysyl hydroxylase isoform 2, stanniocalcin precursor, secreted frizzled
related protein, galectin-3, sperminine oxidase, UDP glycosyltransferase 2

family polypeptide B28, neurotrophic tyrosine kinase receptor 2, neutral
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endopeptidase, CDC28 protein kinase regulatory subunit 2, and beta
glucosidase. An alteration in the subject’s nucleic acid sequence that is an
alteration that increases the expression level or biological activity of the gene
product in the subject diagnoses the subject with a pregnancy related
hypertensive disorder, or a predisposition to a pregnancy related hypertensive
disorder, such as pre-eclampsia or eclampsia, or a propensity to develop such a
condition.

In another related aspect, the invention features a method of diagnosing
a subject as having, or having a predisposition to a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia, that includes
determining the nucleic acid sequence of a gene encoding a polypeptide
selected from the group consisting of: alpha defensin, ADAM-TS3,
cholecystokinin precursor, interferon stimulated T-cell alpha chemoattractant
precursor, azurocidin, lanosterol synthase, calcium/calmodulin-dependent
serine protein kinase, estrogen receptor-alternatively spliced transcript H,
chemokine receptor 1, tyrosinase-related protein 1, hydoxy-delta-5-steroid
dehydrogenase, dihydropyramidinase-like-4, and cytochrome P450-family 11.
An alteration in the subject’s nucleic acid sequence that is an alteration that
decreases the expression level or biological activity of the gene product in the
subject diagnoses the subject with a pregnancy related hypertensive disorder,
such as pre-eclampsia or eclampsia, or a predisposition to a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia.

In preferred embodiments of any of the above aspects, the polypeptide
or the nucleic acid encoding the polypeptide is follistatin related protein,
inhibin-A, beta fertilin, insulin-like growth factor binding protein-5, or secreted
frizzled related protein.

In additional embodiments of any of the above aspects, the levels are
measured on two or more occasions and a change in the levels between
measurements is a diagnostic indicator of pregnancy related hypertensive

disorder, or a predisposition to a pregnancy related hypertensive disorder, such
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as pre-eclampsia or eclampsia. In preferred embodiments, an alteration (e.g.,
an increase or a decrease of 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%,
90%, 95%, 96%, 97%, 98%, 99% or more) in the level of any of the
polypeptides of the invention or nucleic acids encoding a polypeptide of the
invention from the first measurement to the next measurement is a diagnostic
indicator of pregnancy related hypertensive disorder, such as pre-eclampsia or
eclampsia. Desirably, the diagnostic methods are used to diagnose a pregnancy
related hypertensive disorder prior to the onset of symptoms (e.g., at least 4, 5,
6,7, 8,9, or 10 weeks prior).

In various embodiments of any of the above diagnostic aspects, the
pregnancy related hypertensive disorder is pre-eclampsia, eclampsia,
gestational hypertension, chronic hypertension, HELLP syndrome, or
pregnancy with an SGA infant.

In various embodiments of the above aspects, the sample is a bodily
fluid (e.g., urine, blood, amniotic fluid, serum, saliva, plasma, or cerebrospinal
fluid) of the subject in which the polypeptide or nucleic acid encoding a
polypeptide of the invention is normally detectable. In additional
embodiments, the sample is a tissue or a cell (e.g., placental tissue or placental
cells, endothelial cells, leukocytes, and monocytes). In other embodiments of
the above aspects, the subject is a pregnant human, a post-partum human, or a
non-pregnant human. In other embodiments of the above aspects, the subject is
a non-human (e.g., a cow, a horse, a sheep, a pig, a goat, a dog, or a cat). In
one embodiment, the subject is a non-pregnant human and the method is used
to diagnose a propensity to develop a pregnancy related hypertensive disorder,
such as pre-eclampsia or eclampsia, prior to a pregnancy. In additional
embodiments, the BMI or GA or both is also measured.

In another aspect, the invention provides a kit for the diagnosis of a
pregnancy related hypertensive disorder, or a predisposition to a pregnancy
related hypertensive disorder, such as pre-eclampsia or eclampsia, in a subject

that includes at least one nucleic acid sequence, or a sequence complementary
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thereto, that is selected from nucleic acids that encode the following group of
polypeptides: follistatin related protein, interleukin 8, inhibin A, VEGF-C,
angiogenin, beta fertilin, hypothetical protein, leukocyte associated Ig-like
receptor secreted protein, erythroid differentiation protein, adipogenesis
inhibitory factor, corticotropin releasing factor binding-5, CD33L, cytokine
receptor like factor 1, platelet derived endothelial growth factor, lysyl
hydroxylase isoform 2, stanniocalcin precursor, secreted frizzled related
protein, galectin-3, sperminine oxidase, UDP glycosyltransferase 2 family
polypeptide B28, neurotrophic tyrosine kinase receptor 2, neutral
endopeptidase, CDC28 protein kinase regulatory subunit 2, beta glucosidase,
alpha defensin, ADAM-TS3, cholecystokinin precursor, interferon stimulated
T-cell alpha chemoattractant precursor, azurocidin, lanosterol synthase,
calcium/calmodulin-dependent serine protein kinase, estrogen receptor-
alternatively spliced transcript H, chemokine (CX3C motif) receptor 1,
tyrosinase-related protein 1, hydoxy-delta-5-steroid dehydrogenase,
dihydropyramidinase-like-4, and cytochrome P450—family 11. The kit also
includes directions for the use of the nucleic acid sequence, or sequence
complementary thereto, for the diagnosis of a pregnancy related hypertensive
disorder, or a predisposition to a pregnancy related hypertensive disorder, such
as pre-eclampsia or eclampsia. In preferred embodiments, the kit includes at
least two, at least three, at least four, or at least five or more of the nucleic acid
sequences.

In another aspect, the invention provides a kit for the diagnosis of a
pregnancy related hypertensive disorder, or a predisposition to a pregnancy
related hypertensive disorder, such as pre-eclampsia or eclampsia, in a subject
comprising a component or reagent used to detect a polypeptide that is selected
from the following group of polypeptides: follistatin related protein, interleukin
8, inhibin A, VEGF-C, angiogenin, beta fertilin, hypothetical protein, leukocyte
associated Ig-like receptor secreted protein, erythroid differentiation protein,

adipogenesis inhibitory factor, corticotropin releasing factor binding protein,
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alpha-1 anti-chymotrypsin, insulin-like growth factor binding protein-5,
CD33L, cytokine receptor like factor 1, platelet derived endothelial growth
factor, lysyl hydroxylase isoform 2, stanniocalcin precursor, secreted frizzled
related protein, galectin-3, sperminine oxidase, UDP glycosyltransferase 2
family polypeptide B28, neurotrophic tyrosine kinase receptor 2, neutral
endopeptidase, CDC28 protein kinase regulatory subunit 2, beta glucosidase,
alpha defensin, ADAM-TS3, cholecystokinin precursor, interferon stimulated
T-cell alpha chemoattractant precursor, azurocidin, lanosterol synthase,
calcium/calmodulin-dependent serine protein kinase, estrogen receptor—
alternatively spliced transcript H, chemokine receptor 1, tyrosinase-related
protein 1, hydoxy-delta-5-steroid dehydrogenase, dihydropyramidinase-like-4,
and cytochrome P450-family 11. The kit also includes directions for the use
of the components to detect the polypeptide for the diagnosfs of a pregnancy
related hypertensive disorder, such as pre-eclampsia or eclampsia. In preferred
embodiments, the kit includes components or reagents used to detect at least
two, at least three, at least four, or at least five or more of the polypeptides of
the invention. Preferred polypeptides or nucleic acids include follistatin related
protein, inhibin-A, beta fertilin, insulin-like growth factor binding protein-5, or
secreted frizzled related protein. In preferred embodiments, the components or
reagents used to detect a polypeptide include a binding molecule, such as an
antibody or antigen binding fragment that is specific for the polypeptide and
the polypeptide is detected by any one of the following assays: an
immunological assay, an enzymatic assay, or a colorimetric assay. The
component or reagent can also be a polypeptide, or fragment thereof, that can
bind to an antibody that specifically binds the polypeptide. Such a kit can be
used to detect antibodies present in a bodily fluid sample from a subject that are
indicative of levels of the protein in the subject.

In additional preferred embodiments of any of the above kit aspects of
the invention, the kit also includes a reference sample, standard, or level. The

reference sample, standard, or level can be a normal reference sample, standard
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or level taken from a subject not having a pregnancy related hypertensive
disorder, such as pre-eclampsia or eclampsia, or a subject that is not pregnant.
The reference sample can also be a purified polypeptide at a known normal
concentration.

In preferred embodiments, the diagnostic kit is labeled or includes
instructions for use in the diagnosis of a pregnancy related hypertensive
disorder, such as pre-eclampsia or eclampsia, or a predisposition to a
pregnancy related hypertensive disorder, in a subject. In yet another
embodiment, the diagnostic kit is labeled or includes instructions for use in
therapeutic monitoring or therapeutic dosage determination. Desirably, the
diagnostic kit includes a label or instructions for the use of the kit to determine
the levels of a polypeptide of the invention of the subject sample and to
compare those subject sample levels to a reference sample value or a standard
curve of reference sample values, where the standard curve shows values
indicative of a pregnancy related hypertensive disorder, such as pre-eclampsia
or eclampsia, and normal values. It will be understood that the reference
sample values will depend on the intended use of the kit. For example, in a kit
used for diagnostic purposes, the subject sample can be compared to a
reference value or reference sample for a polypeptide of the invention taken
from a subject that does not have a pregnancy related hypertensive disorder,
such as pre-eclampsia or eclampsia, or is not pregnant. In another example, a
kit used for therapeutic monitoring can have a reference value or reference
sample that is a positive reference indicative of a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia, wherein an
alteration (increase or decrease) in the value of the subject sample relative to
the reference sample can be used to indicate an improvement in the pregnancy
related hypertensive disorder, such as pre-eclampsia or eclampsia, or effective

dosages of therapeutic compounds.
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In a related aspect, the invention features a device for diagnosing a
subject as having or a predisposition to a pregnancy related hypertensive
disorder, such as pre-eclampsia or eclampsia. The device includes a
component useful for comparing the levels of a polypeptide of the invention or
a nucleic acid encoding a polypeptide of the invention, wherein an alteration
(increase or decrease) in the levels of a polypeptide of the invention is a
diagnostic indicator of a pregnancy related hypertensive disorder, or a
predisposition to a pregnancy related hypertensive disorder, such as pre-
eclampsia or eclampsia, in the subject. In preferred embodiments, the device
includes a membrane in a lateral flow or dipstick format used to measure and
compare polypeptide levels in urine sample. The device can also include
components for comparing the levels of one or more polypeptides of the
invention or nucleic acid molecules encoding the polypeptides of the invention
and at least one of soluble endoglin sFlt-1, VEGF, and PIGF nucleic acid
molecules or polypeptides in a sample from a subject, relative to a reference
sample, wherein an alteration (increase or decrease) diagnoses a pregnancy
related hypertensive disorder or a predisposition to a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia in the subject. In a
preferred embodiment the device includes a component or components for use
with a metric to compare the levels of one or more polypeptides of the
invention and at least one, and preferably two, of soluble endoglin, sFlt-1,
VEGF, and PIGF polypeptides.

In another aspect, the invention features a nucleic acid array comprising
one or more substrate supports which are stably associated with a plurality of
polynucleotide probes, wherein the polynucleotide probes are capable of
hybridizing under highly stringent conditions to RNA transcripts, or the
complements thereof, of nucleic acids encoding any of the polypeptides of the

invention.
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In another aspect, the invention features a polypeptide array comprising
one or more substrate supports which are stably associated with a plurality of
polypeptides of the invention; variants of the polypeptides; antibodies specific
for the polypeptides or variants; or any combination of the polypeptides,
variants, or antibodies.

Each of the arrays described above can also include instructions for the
use of the array for the diagnosis of a pregnancy related hypertensive disorder
or a predisposition thereto.

Any of the diagnostic methods, kits, or arrays described herein can also
be used to monitor a pregnancy related hypertensive disorder, such as pre-
eclampsia or eclampsia, in a subject. In preferred embodiments, the diagnostic
methods are used to monitor the subject during therapy or to determine
effective therapeutic dosages. The level of a polypeptide of the invention or a
nucleic acid encoding a polypeptide of the invention is measured alone or in
combination with the levels of soluble endoglin, sFlt-1, VEGF, or PIGF protein
or nucleic acids, or any combination thereof. In preferred embodiments the
levels of are measured on two or more occasions and an alteration (increase or
decrease) in the levels is a diagnostic indicator of a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia. In additional
preferred embodiments, the levels are compared to a reference sample and an
alteration (increase or decrease) in the levels of any of the polypeptides relative
to the reference sample is a diagnostic indicator of a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia. In one
embodiment, the level of at least one of the following polypeptides or nucleic
acids encoding the following secreted or intracellular polypeptides, or’
fragments thereof, is measured during or after administering therapy and
compared to the value before therapy: follistatin related protein, interleukin 8,
inhibin A, VEGF-C, angiogenin, beta fertilin, hypothetical protein
(HAL039458), leukocyte associated Ig-like receptor secreted protein, erythroid

differentiation protein, adipogenesis inhibitory factor, corticotropin releasing
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factor binding protein, alpha-1 anti-chymotrypsin, insulin-like growth factor
binding protein-5, CD33L, cytokine receptor like factor 1, platelet derived
endothelial growth factor, lysyl hydroxylase isoform 2, stanniocalcin precursor,
secreted frizzled related protein, galectin-3, sperminine oxidase, UDP
glycosyltransferase 2 family polypeptide B28, neurotrophic tyrosine kinase
receptor 2, neutral endopeptidase, CDC28 protein kinase regulatory subunit 2,
and beta-glucosidase. In this embodiment, a decrease in the level of any one or
more of the above polypeptides, or fragments thereof, as compared to the value
before therapy indicates an improvement in the pregnancy related hypertensive
disorder, such as pre-eclampsia or eclampsia.

In another embodiment, the level of at least one of the following
secreted or intracellular polypeptides or nucleic acid encoding the secreted
polypeptides, or fragments thereof is measured during or after administering
therapy and compared to the value before therapy: alpha defensin, ADAM-
TS3, cholecystokinin precursor, interferon stimulated T-cell alpha
chemoattractant precursor, azurocidin, lanosterol synthase,
calcium/calmodulin-dependent serine protein kinase, estrogen receptor —
alternatively spliced transcript H, chemokine receptor 1, tyrosinase-related
protein 1, hydoxy-delta-5-steroid dehydrogenase, dihydropyramidinase-like-4,
and cytochrome P450 —family 11. In this embodiment, an increase in the level
of any one or more of the above polypeptides, or fragments thereof, as
compared to the value before therapy indicates an improvement in the
pregnancy related hypertensive disorder, such as pre-eclanipsia or eclampsia.

In preferred embodiments of the diagnostic monitoring methods of the
invention that include the measurement of sFlt-1, VEGF, or PIGF, the method
can include calculating the relationship between the levels of sFlt-1, VEGF, or
PIGF using a metric, wherein an alteration in the relationship between said
levels in the subject sample relative to a reference sample, is a diagnostic
indicator of a pregnancy related hypertensive disorder, such as pre-eclampsia

or eclampsia. One example of such a metric is the PAAIL In this example, a
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decrease in the PAAI valie of a subject (e.g., less than 20, preferably less than
10) indicates an improvement in the pregnancy related hypertensive disorder,
such as pre-eclampsia or eclampsia. A decrease in the PAAI (e.g., less than 20,
preferably less than 10) can also indicate an effective dosage of a therapeutic
compound. In preferred embodiments of the aspects relating to diagnosis or
monitoring of therapeutic treatments, polypeptides are measured using an
immunological assay, such as ELISA or western blot, or a protein array or
antibody array for the measurement of expression levels of more than one
polypeptide. For any of the monitoring methods, the measuring of levels can
be done on two or more occasions and a change in the levels between
measurements is a diagnostic indicator of a pregnancy related hypertensive
disorder, such as pre-eclampsia or eclampsia.

In another aspect, the invention provides a method of treating or
preventing a pregnancy related hypertensive disorder, or a predisposition to a
pregnancy related hypertensive disorder, such as pre-eclampsia or eclampsia, in
a subject by administering to the subject a compound capable of decreasing the
biological activity or the expression level of a polypeptide or nucleic acid
molecule encoding a polypeptide selected from the group of secreted
polypeptides consisting of: follistatin related protein, interleukin 8, inhibin A,
VEGF-C, angiogenin, beta fertilin, hypothetical protein, leukocyte associated
Ig-like receptor secreted protein, erythroid differentiation protein, adipogenesis
inhibitory factor, corticotropin releasing factor binding protein, alpha-1 anti-
chymotrypsin, insulin-like growth factor binding protein-5, CD33L, cytokine
receptor like factor 1, platelet derived endothelial growth factor, lysyl
hydroxylase isoform 2, stanniocalcin precursor, secreted frizzled related
protein, and galectin-3, where the administering is for a time and in an amount
sufficient to treat or prevent a pregnancy related hypertensive disorder, such as
pre-eclampsia or eclampsia, in a subject. In preferred embodiments, the
compound is a nucleobase oligomer that is at least 90%, 95%, 96%, 97%, 98%,

99% or 100% complementary to at least a portion of the nucleic acid sequence
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encoding any of the polypeptides listed above. The nucleobase oligomer can
be an antisense nucleobase oligomer, preferably at least 90%, 95%, 96%, 97%,
98%, 99% or 100% complementary to at least 8 to 30 nucleotides of the desired
nucleic acid sequence. The nucleobase oligomer can also be a double stranded
RNA (dsRNA), preferably a small interfering RNA (siRNA) that is preferably
at least 90%, 95%, 96%, 97%, 98%, 99%, or 100% complementary to at least
18, 19, 20, 21, 22, 23, 24, 25, 35, 45, or 50 nucleotides of the desired nucleic
acid sequence.

In additional preferred embodiments of this aspect, the compound is an
antibody or antigen-binding fragment, preferably a monoclonal antibody, that
specifically binds any one of the following polypeptides, or fragments thereof:
follistatin related protein, interleukin 8, inhibin A, VEGF-C, angiogenin, beta
fertilin, hypothetical protein, leukocyte associated Ig-like receptor secreted
protein, erythroid differentiation protein, adipogenesis inhibitory factor,
corticotropin releasing factor binding protein, alpha-1 anti-chymotrypsin,
insulin-like growth factor binding protein-5, CD33L, cytokine receptor like
factor 1, platelet derived endothelial growth factor, lysyl hydroxylase isoform
2, stanniocalcin precursor, secreted frizzled related protein, and galectin—3. In
preferred embodiments, the antibody or antigen-binding fragment thereof is a
human or humanized antibody.

In another aspect, the invention features a method of treating or
preventing a pregnancy related hypertensive disorder, or a predisposition to a
pregnancy related hypertensive disorder, such as pre-eclampsia or eclampsia, in
a subject by administering to the subject a compound capable of increasing the
biological activity or the expression level of a polypeptide or nucleic acid
molecule encoding a secreted polypeptide selected from the group consisting
of: alpha defensin, ADAM-TS3, cholecystokinin precursor, interferon
stimulated T-cell alpha chemoattractant precursor, and azurocidin, where the
administering is for a time and in an amount sufficient to treat or prevent a

pregnancy related hypertensive disorder, such as pre-eclampsia or eclampsia, in
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a subject. In a preferred embodiment, the compound is a purified polypeptide
selected from the group consisting of: alpha defensin, ADAM-TS3,
cholecystokinin precursor, interferon stimulated T-cell alpha chemoattractant
precursor, and azurocidin. In various embodiments of any of the above
aspects, the method further involves the step of administering to a subject an
anti-hypertensive compound (e.g., adenosine, nifedipine, minoxidil, and
magnesium sulfate). In other embodiments of the above aspects, the subject is
a pregnant human, a post-partum human, a non-pregnant human, or a non-
human (e.g., a cow, a horse, a sheep, a pig, a goat, a dog, or a cat). The
therapeutic methods of the invention can be used to treat or prevent a
pregnancy related hypertensive disorder that includes pre-eclampsia,
eclampsia, gestational hypertension, chronic hypertension, HELLP syndrome,
and pregnancy with an SGA infant. Preferred disorders are pre-eclampsia and
eclampsia. In various embodiments of the above aspects, the method can be
combined with the diagnostic methods of the invention, described below, to
monitor the subject during therapy or to determine effective therapeutic
dosages.

Any of the therapeutic aspects of the invention can also include
administering one ore more additional compounds, such as a purified sFlt-1
antibody, a sFlt-1 antigen-binding fragment, nicotine, theophylline, adenosine,
nifedipine, minoxidil, magnesium sulfate, vascular endothelial growth factor
(VEGF), including all isoforms such as VEGF189, VEGF121, or VEGF165, or
fragments thereof; placental growth factor (PIGF), including all isoforms and
fragments thereof; a purified soluble endoglin antibody or soluble endoglin
antigen-binding fragment; where the administering is for a time and in an
amount sufficient to treat or prevent the pregnancy related hypertensive
disorder, such as pre-eclampsia or eclampsia, in a subject. Preferred examples
of such compounds are described in U.S. Patent Application Publication

Numbers 20040126828, 20050025762, and 20050170444; PCT Publication

20



WO 2007/053161 PCT/US2005/045805

Numbers WO 2004/008946 and WO 2005/077007; and U.S Patent Application
Serial Number 11/235,577. Desirably, the compound will be a compound
capable of binding to sFlt-1 or decreasing sFlt-1 expression.

Any of the therapeutic aspects of the invention can be used alone or in
combination with one or more additional metﬁods (diagnostic or treatment) of
the imvention.

In another aspect, the invention provides a method of identifying a
compound that ameliorates a pregnancy related hypertensive disorder, such as
pre-eclampsia or eclampsia, that includes contacting a cell that expresses a
polypeptide of the invention or a nucleic acid molecule encoding a polypeptide
of the invention with a candidate compound, and comparing the level of
expression or biological activity of the polypeptide of the invention or the
nucleic acid molecule encoding the polypeptide of the invention in the cell‘
contacted by the candidate compound with the level of expression or biological
activity in a control cell not contacted by the candidate compound, where an
alteration in expression or biological activity of the polypeptide of the
invention or the nucleic acid molecule encoding the polypeptide of the
invention identifies the candidate compound as a compound that ameliorates
the pregnancy related hypertensive disorder.

In one embodiment, the method is used to identify a compound that
decreases the expression of a polypeptide, or fragment thereof, or a nucleic acid
molecule encoding the polypeptide, or fragment thereof, selected from the
following group of polypeptides: follistatin related protein, interleukin 8,
inhibin A, VEGF-C, angiogenin, beta fertilin, hypothetical protein
(HA1.039458), leukocyte associated Ig-like receptor secreted protein, erythroid
differentiation protein, adipogenesis inhibitory factor, corticotropin releasing
factor binding protein, alpha-1 anti-chymotrypsin, insulin-like growth factor
binding protein -5, CD33L, cytokine receptor like factor 1, platelet derived
endothelial growth factor, lysyl hydroxylase isoform 2, stanniocalcin precursor,

secreted frizzled related protein, and galectin-3, sperminine oxidase, UDP
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glycosyltransferase 2 family polypeptide B28, neurotrophic tyrosine kinase
receptor 2, neutral endopeptidase, CDC28 protein kinase regulatory subunit 2,
and beta-glucosidase. In another embodiment, the method is used to identify a
compound that promotes an increase in the expression of a polypeptide, or
fragment thereof, or a nucleic acid molecule encoding the polypeptide, or
fragment thereof, selected from the following group of polypeptides: alpha
defensin, ADAM-TS3, cholecystokinin precursor, interferon stimulated T-cell
alpha chemoattractant precursor, and azurocidin, or the level of any one of the
following intracellular polypeptides, or fragments thereof, in a sample from the
subject: lanosterol synthase, calcium/calmodulin-dependent serine protein
kinase, estrogen receptor-alternatively spliced transcript H, chemokine receptor
1, tyrosinase-related protein 1, hydoxy-delta-5-steroid dehydrogenase,
dihydropyramidinase-like-4, and cytochrome P450-family 11. The alteration
can be, for example, in transcription, translation, protein stability, production,
or biological activity.

For the purpose of the present invention, the following abbreviations and
terms are defined below.

By “alteration” is meant a change (increase or decrease) in the
expression levels of a gene or polypeptide as detected by standard art known
methods such as those described below. As used herein, an alteration includes
a 10% change in expression levels, preferably a 25% change, more preferably a
40% change, and most preferably a 50%, 60%, 70%, 80%, 90%, 95%, 96%,
97%., 98%, 99% or greater change in expression levels. “Alteration” can also
indicate a change (increase or decrease) in the biological activity of any of the
polypeptides of the invention. Examples of biological activities include ligand
binding, enzymatic activity, cell migration, cell proliferation, induction of
endothelial dysfunction, or induction of an anti-angiogenic state. Biological
activities can be measured, for example, by ligand binding assays; cell
migration assays; assays for enzymatic activity (e.g., kinase activity); Scatchard

plot analysis; immunoassays; cell proliferation assays such as BrdU labeling,
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cell counting experiments, or quantitative assays for DNA synthesis such as *H
thymidine incorporation; and angiogenesis assays that are standard in the art or
are described herein. As used herein, an alteration includes a 10% change in
biological activity, preferably a 25% change, more preferably a 40% change,
and most preferably a 50%, 60%, 70%, 80%, 90%, 95%, 96%, 97%, 98%, 99%
or greater change in biological activity.

By “antisense nucleobase oligomer” is meant a nucleobase oligomer,
regardless of length, that is complementary to the coding strand or mRNA of a
nucleic acid encoding a polypeptide of the invention. The antisense nucleobase
oligomer can also be targeted to the translational start and stop sites.

Preferably the antisense nucleobase oligomer comprises from about 8 to 30
nucleotides. The antisense nucleobase oligomer can also contain at least 40,
60, 85, 120, or more consecutive nucleotides that are complementary to mRNA
or DNA encoding the polypeptide of the invention, and may be as long as the
full-length mRNA or gene.

By “body mass index” is meant a number, derived by using height and
weight measurements, that gives a general indication of whether or not weight
falls within a healthy range. The formula generally used to determine the body
mass index is a person’s weight in kilograms divided by a person’s height in
meters squared or weight (kg)/ (height (m))~

By “compound” is meant any small molecule chemical compound,
antibody, nucleic acid molecule, polypeptide, or fragments thereof.

By “chimeric antibody” is meant a polypeptide comprising at least the
antigen-binding portion of an antibody molecule linked to at least part of
another protein (typically an immunoglobulin constant domain).

By “decrease” is meant the ability to cause an overall reduction,
preferably of 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 96%,
97%, 98%, 99% or greater, in the level of polypeptide or nucleic acid, detected
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by the assays described herein (see “expression™) or the biological activity of
the polypeptide, detected by the assays described herein (see “biological
activity”), as compared to a reference sample.

By “double-stranded RNA (dsRNA)” is meant a ribonucleic acid
molecule comprised of both a sense and an anti-sense strand. dsRNAs can be
used to mediate RNA interference.

By “expression” is meant the detection of a gene or polypeptide by
standard art known methods. For example, polypeptide expression is often
detected by immunoassays (e.g., ELISA or western blotting), DNA expression
is often detected by Southern blotting or polymerase chain reaction (PCR), and
RNA expression is often detected by northern blotting, PCR, or RNAse
protection assays.

By “fragment” is meant a portion of a polypeptide or nucleic acid
molecule. This portion contains, preferably, at least 10%, 20%, 30%, 40%,
50%, 60%, 70%, 80%, or 90% of the entire length of the reference nucleic acid
molecule or polypeptide. A fragment may contain 10, 20, 30, 40, 50, 60, 70,
80, 90, or 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000 or more amino
acids or nucleotides up to the entire length of the polypeptide or nucleic acid
molecule.

By “gestational age” is meant a reférence to the age of the fetus,
counting from the first day of the mother’s last menstrual period usually
referred to in weeks.

By “gestational hypertension” is meant the development of high blood
pressure without proteinuria after 20 weeks of pregnancy.

By a “history of pre-eclampsia or eclampsia” is meant a previous
diagnosis of pre-eclampsia or eclampsia or pregnancy induced hypertension in
the subject themselves or in a related family member.

By “homologous” is meant any gene or polypeptide sequence that bears
at least 30% homology, more preferably 40%, 50%, 60%, 70%, 80%, and most

preferably 90% or more homology to a known gene or polypeptide sequence
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over the length of the comparison sequence. A “homologous” polypeptide can
also have at least one biological activity of the comparison polypeptide. For
polypeptides, the length of comparison sequences will generally be at least 6
amino acids, preferably at least 10 or 20 amino acids, more preferably at least
25 amino acids, and most preferably 50, 100, 150, 200 amino acids or more, up
to the entire length of the polypeptide. For nucleic acids, the length of
comparison sequences will generally be at least 18 nucleotides, preferably at
least 25 or 50 nucleotides, more preferably at least 75 nucleotides, and most
preferably from at least 100, 150, 200, 250, 300 nucleotides or more up to the
entire length of the nucleic acid. “Homology” can also refer to a substantial
similarity between an epitope used to generate antibodies and the polypeptide
or fragment thereof to which the antibodies are directed. In this case,
homology refers to a similarity sufficient to elicit the production of antibodies
that can specifically recognize the polypeptide at issue.

By “humanized antibody” is meant an immunoglobulin amino acid
sequence variant or fragment thereof that is capable of binding to a
predetermined antigen. Ordinarily, the antibody will contain both the light
chain as well as at least the variable domain of a heavy chain. The antibody
also may include the CH1, hinge, CH2, CH3, or CH4 regions of the heavy
chain. The humanized antibody comprises a framework region (FR) having
substantially the amino acid sequence of a human immunoglobulin and a
complementarity determining region (CDR) having substantially the amino
acid sequence of a non-human immunoglobulin (the “import” sequences).

Generally, a humanized antibody has one or more amino acid residues
introduced into it from a source that is non-human. In general, the humanized
antibody will comprise substantially all of at least one, and typically two,
variable domains (Fab, Fab', F(ab'),, Fabc, Fv) in which all or substantially all
of the CDR regions correspond to those of a non-human immunoglobulin and
all or substantially all of the FR regions are those of a human immunoglobulin

consensus sequence. The humanized antibody optimally will comprise at least
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a portion of an immunoglobulin constant region (Fc), typically that of a human
immunoglobulin. By “complementarity determining region (CDR)” is meant
the three hypervariable sequences in the variable regions within each of the
immunoglobulin light and heavy chains. By “framework region (FR)” is meant
the sequences of amino acids located on either side of the three hypervariable
sequences (CDR) of the immunoglobulin light and heavy chaimns.

The FR and CDR regions of the humanized antibody need not
correspond precisely to the parental sequences, e.g., the import CDR or the
consensus FR may be mutagenized by substitution, insertion or deletion of at
Jeast one residue so that the CDR or FR residue at that site does not correspond
to either the consensus or the import antibody. Such mutations, however, will
not be extensive. Usually, at least 75%, preferably 90%, and most preferably at
least 95%, 96%, 97%, 98%, 99% or 100% of the humanized antibody residues
will correspond to those of the parental FR and CDR sequences.

By “hybridize” is meant pair to form a double-stranded molecule
between complementary polynucleotide sequences, or portions thereof, under
various conditions of stringency. (See, e.g., Wahl and Berger (1987) Methods
Enzymol. 152:399; Kimmel, Methods Enzymol. 152:507, 1987.) For example,
stringent salt concentration will ordinarily be less than about 750 mM NaCl and
75 mM trisodium citrate, preferably less than about 500 mM NaCl and 50 mM
trisodium citrate, and most preferably less than about 250 mM NaCl and 25
mM trisodium citrate. Low stringency hybridization can be obtained in the
absence of organic solvent, e.g., formamide, while high stringency
hybridization can be obtained in the presence of at least about 35% formamide,
and most preferably at least about 50% formamide. Stringent temperature
conditions will ordinarily include temperatures of at least about 30°C, more
preferably of at least about 37°C, and most preferably of at least about 42°C.
Varying additional parameters, such as hybridization time, the concentration of
detergent, e.g., sodium dodecyl sulfate (SDS), and the inclusion or exclusion of

carrier DNA, are well known to those skilled in the art. Various levels of
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stringency are accomplished by combining these various conditions as needed.
In a preferred embodiment, hybridization will occur at 30°C in 750 mM NaCl,
75 mM trisodium citrate, and 1% SDS. In a more preferred embodiment,
hybridization will occur at 37°C in 500 mM NaCl, 50 mM trisodium citrate,
1% SDS, 35% formamide, and 100 pg/ml denatured salmon sperm DNA
(ssDNA). In a most preferred embodiment, hybridization will occur at 42°C in
250 mM NaCl, 25 mM trisodium citrate, 1% SDS, 50% formamide, and 200
ng/ml ssDNA. Useful variations on these conditions will be readily apparent to
those skilled in the art. |

For most applications, washing steps that follow hybridization will also
vary in stringency. Wash stringency conditions can be defined by salt
concentration and by temperature. As above, wash stringency can be increased
by decreasing salt concentration or by increasing temperature. For example,
stringent salt concentration for the wash steps will preferably be less than about
30 mM NaCl and 3 mM trisodium citrafe, and most preferably less than about
15 mM NaCl and 1.5 mM trisodium citrate. Stringent temperature conditions
for the wash steps will ordinarily include a temperature of at least about 25°C,
more preferably of at least about 42°C, and most preferably of at least about
68°C. In a preferred embodiment, wash steps will occur at 25°C in 30 mM
NaCl, 3 mM trisodium citrate, and 0.1% SDS. In a more preferred
embodiment, wash steps will occur at 42°C in 15 mM NaCl, 1.5 mM trisodium
citrate, and 0.1% SDS. In a most preferred embodiment, wash steps will occur
at 68°C in 15 mM NaCl, 1.5 mM trisodium citrate, and 0.1% SDS. Additional
variations on these conditions will be readily apparent to those skilled in the
art. Hybridization techniques are well known to those skilled in the art and are
described, for example, in Benton and Davis (Science 196:180, 1977);
Grunstein and Hogness (Proc. Natl. Acad. Sci., USA 72:3961, 1975); Ausubel

et al. (Current Protocols in Molecular Biology, Wiley Interscience, New York,
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2001); Berger and Kimmel (Guide to Molecular Cloning Techniques, 1987,
Academic Press, New York); and Sambrook et al., Molecular Cloning: 4
Laboratory Manual, Cold Spring Harbor Laboratory Press, New York.

By “increase” is meant the ability to cause an overall increase preferably
of 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 96%, 97%, 98%,
99% or greater, in the level of polypeptide or nucleic acid, detected by the
aforementioned assays (see “expression”) or the biological activity of the
polypeptide, detected by the aforementioned assays (see “biological activity”),
as compared to a reference sample.

By “intrauterine growth retardation (IUGR)” is meant a syndrome
resulting in a birth weight which is less that 10 percent of the predicted fetal
weight for the gestational age of the fetus. The current World Health
Organization criterion for low birth weight is a weight less than 2,500 gm (5
Ibs. 8 0z.) or below the 10™ percentile for gestational age according to U.S.
tables of birth weight for gestational age by race, parity, and infant sex (Zhang
and Bowes, Obstet. Gynecol. 86:200-208, 1995). These low birth weight
babies are also referred to as “small for gestational age (SGA).” Pre-eclampsia
is a condition known to be associated with [UGR or SGA.

By “metric” is meant a measure. A metric may be used, for example, to
compare the levels of a polypeptide or nucleic acid molecule of the invention.
Exemplary metrics include, but are not limited to, mathematical formulas or
algorithms, such as ratios. Depending on the metric that is used, the diagnostic
indicator of eclampsia or pre-eclampsia may be significantly above or below a
value using the same metric with a reference sample or level (e.g., from a
control subject not having a pregnancy related hypertensive disorder, such as
pre-eclampsia or eclampsia). The metric to be used is that which best
discriminates between levels of a polypeptide or nucleic acid molecule of the
invention, and/or soluble endoglin, sFlt-1, VEGF, PIGF, or any combination
thereof, in a subject having pregnancy related hypertensive disorder, such as

pre-eclampsia or eclampsia, and a reference sample or level. For example, the
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metric can be a pre-eclampsia anti-angiogenic index (PAAI): [sFlt-1/VEGF +
PIGF], a soluble endoglin anti-angiogenic index: (sFlt-1 + 0.25(soluble
endoglin polypeptide))/PIGF, sF1t1/PLGF, (sFltl+soluble endoglin)/PIGF,
(sFlt1+soluble endoglint+follistatin related protein)/PIGF, or any combination
thereof. Some examples of metrics that are useful are described in U.S. Patent
Application Publication Numbers 20040126828, 20050025762, and
20050170444; PCT Publication Numbers WO 2004/008946 and WO
2005/077007; and U.S Patent Application Serial Number 11/235,577.

By a “nucleobase oligomer” is meant a compound that includes a chain
of at least eight nucleobases, preferably at least twelve, and most preferably at
least sixteen bases, joined together by linkage groups. Included in this
definition are natural and non-natural oligonucleotides, both modified and
unmodified, as Well as oligonucleotide mimetics such as Protein Nucleic Acids,
locked nucleic acids, and arabinonucleic acids. Examples of numerous
nucleobases and linkage groups that may be used in the nucleobase oligomers
of the invention, can be found in U.S. Patent Application Publication Nos.
20030114412, paragraphs [0030] to [0046] and 20030114407, paragraphs
[0036] to [0055], and 20030190659, paragraphs [0083] to [0106], herein
incorporated by reference.

By “operably linked” is meant that a gene and a regulatory sequence(s)
are connected in such a way as to permit gene expression when the appropriate
molecules (e.g., transcriptional activator proteins) are bound to the regulatory
sequence(s).

By “pharmaceutically acceptable carrier” is meant a carrier that is
physiologically acceptable to the treated mammal while retaining the
therapeutic properties of the compound with which it is administered. One
exemplary pharmaceutically acceptable carrier substance is physiological

saline. Other physiologically acceptable carriers and their formulations are
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known to one skilled in the art and described, for example, in Remington’s
Pharmaceutical Sciences, (20™ edition), ed. A. Gennaro, 2000, Lippincott,
Williams & Wilkins, Philadelphia, PA.

By “polymorphism” is meant a genetic variation, mutation, deletion or
addition in a nucleic acid molecule encoding a polypeptide of the invention that
is indicative of a predisposition to develop a pregnancy related hypertensive
disorder, such as pre-eclampsia or eclampsia. A polymorphism may be present
in the promoter sequence, an open reading frame, intronic sequence, or
untranslated 3’ region of a gene.

By “pregnancy related hypertensive disorder” is meant any condition or
disease or pregnancy that is associated with or characterized by an increase in
blood pressure. Included among these conditions are pre-eclampsia (including
premature pre-eclampsia, severe pre-eclampsia), eclampsia, gestational
hypertension, HELLP syndrome, (hemolysis, elevated liver enzymes, low
platelets), abruption placenta, chronic hypertension, pregnancy with intra
uterine growth restriction, and pregnancy with a small for gestational age
(SGA) infant. It should be noted that although pregnancy with a SGA infant is
not often associated with hypertension, it is included in this definition.

By “pre-eclampsia” is meant the multi-system disorder that is
characterized by hypertension with proteinuria or edema, or both, glomerular
dysfunction, brain edema, liver edema, or coagulation abnormalities due to
pregnancy or the influence of a recent pregnancy. Pre-eclampsia generally
occurs after the 20™ week of gestation. Pre-eclampsia is generally defined as
some combination of the following symptoms: (1) a systolic blood pressure
(BP) >140 mmHg and a diastolic BP >90 mmHg after 20 weeks gestation
(generally measured on two occasions, 4-168 hours apart), (2) new onset
proteinuria (1+ by dipstik on urinanaysis, >300mg of protein in a 24-hour urine
collection, or a single random urine sample having a protein/creatinine ratio
>0.3), and (3) resolution of hypertension and proteinuria by 12 weeks

postpartum. Severe pre-eclampsia is generally defined as (1) a diastolic BP >
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110 mmHg (generally measured on two occasions, 4-168 hours apart) or (2)
proteinuria characterized by a measurement of 3.5 g or more protein in a 24-
hour urine collection or two random urine specimens with at least 3+ protein by
dipstick. In pre-eclampsia, hypertension and proteinuria generally occur within
seven days of each other. In severe pre-eclampsia, severe hypertension, severe
proteinuria and HELLP syndrome (hemolysis, elevated liver enzymes, low
platelets) or eclampsia can occur simultaneously or only one symptom at a
time. Occasionally, severe pre-eclampsia can lead to the development of
seizures. This severe form of the syndrome is referred to as “eclampsia.”
Eclampsia can also include dysfunction or damage to several organs or tissues
such as the liver (e.g., hepatocellular damage, periportal necrosis) and the
central nervous system (e.g., cerebral edema and cerebral hemorrhage). The
etiology of the seizures is thought to be secondary to the development of
cerebral edema and focal spasm of small blood vessels in the kidney.

By “pre-eclampsia anti-angiogenesis index (PAAI)” is meant the ratio of
sFlt-1/VEGF + PIGF used <as an indicator of anti-angiogenic activity. A PAAI
greater than 10, more preferably greater than 20, is considered to be indicative
of pre-eclampsia or risk of pre-eclampsia.

By “premature pre-eclampsia” is meant pre-eclampsia with onset of
symptoms <37 weeks or <34 weeks.

By “protein” or “polypeptide” or “polypeptide fragment” is meant any
chain of more than two amino acids, regardless of post-translational
modification (e.g., glycosylation or phosphorylation), constituting all or part of
a naturally occurring polypeptide or peptide, or constituting a non-naturally
occurring polypeptide or peptide.

By “polypeptide of the invention” is meant any of the following secreted
polypeptides where the number in parenthesis indicates the GenBank accession
number for the polypeptide: follistatin related protein (FLRG, U76702),
interleukin 8 (IL-8, M28130), inhibin A (M13981), VEGF-C (U43142),
angiogenin (M11567), beta fertilin (U38805), hypothetical protein
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(AL039458), leukocyte associated Ig-like receptor secreted protein (LAIR-2,
AF013250), erythroid differentiation protein (J03634), adipogenesis inhibitory
factor (X58377), corticotropin releasing factor binding protein (CRF-BP,
X58022), alpha-1 anti-chymotrypsin (X68733), insulin-like growth factor
binding protein-5 (IGFBP-5, 1L.27559), CD33L (D86358), cytokine receptor
like factor 1 (CRLF1, AF(059293), platelet derived endothelial growth factor
(ECGF-1, NP_001953), lysyl hydroxylase isoform 2 (PLOD2, U84573),
stanniocalcin precursor (U25997), secreted frizzled related protein
(AF056087), galectin -3 (NM_002306), alpha defensin (1.12691), ADAM-TS3
(AB002364), cholecystokinin precursor (AW043690), interferon stimulated T-
cell alpha chemoattractant precursor (AF030514), and azurocidin (M96326); or
any of the following intracellular polypeptides sperminine oxidase (U01134),
UDP glycosyltransferase 2 family polypeptide B28 (AF091582), neurotrophic
tyrosine kinase receptor 2 (X63759), neutral endopeptidase (J03779), CDC28
protein kinase regulatory subunit 2 (X54942) and beta glucosidase (J03060),
lanosterol synthase (U22526), calcium/calmodulin-dependent serine protein
kinase (AI688589), estrogen receptor —alternatively spliced transcript H
(X86816), chemokine (CX3C motif) receptor 1 (U27699), tyrosinase-related
protein 1 (M20681), hydoxy-delta-5-steroid dehydrogenase (AL080151),
dihydropyramidinase-like-4 (J03634) and cytochrome P450—family 11
(D84361). Included in this definition are splice variants, isoforms, homologs,
degradation products, and fragments of any of the above polypeptides.

By “reference sample” is meant any sample, standard, or level that is
used for comparison purposes. A “normal reference sample” can be a prior
sample taken from the same subject, a sample from a pregnant subject not
having any pregnancy related hypertensive disorder, such as pre-eclampsia or
eclampsia, a sample from a pregnant subject not having a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia, a subject that is
pregnant but the sample was taken early in pregnancy (e.g., in the first or

second trimester or before the detection of a pregnancy related hypertensive
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disorder, such as pre-eclampsia or eclampsia), a subject that is pregnant and has
no history of a pregnancy related hypertensive disorder, such as pre-eclampsia
or eclampsia, a subject that is not pregnant, a sample of a purified reference
polypeptide at a known normal concentration (i.e., not indicative of a
pregnancy related hypertensive disorder, such as pre-eclampsia or eclampsia).
By “reference standard or level” is meant a value or number derived from a
reference sample. A normal reference standard or level can be a value or
number derived from a normal subject that is matched to the sample subject by
at least one of the following criteria: gestational age of the fetus, maternal age,
maternal blood pressure prior to pregnancy, maternal blood pressure during
pregnancy, BMI of the mother, weight of the fetus, prior diagnosis of pre-
eclampsia or eclampsia, and a family history of pregnancy related hypertensive
disorders, such as pre-eclampsia or eclampsia. A “positive reference” sample,
standard or value is a sample or value or number derived from a subject that is
known to have a pregnancy related hypertensive disorder, such as pre-
eclampsia or eclampsia, that is matched to the sample subject by at least one of
the following criteria: gestational age of the fetus, maternal age, maternal blood
pressure prior to pregnhancy, maternal blood pressure during pregnancy, BMI of
the mother, weight of the fetus, prior diagnosis of a pregnancy related
hypertensive disorder, and a family history of a pregnancy related hypertensive
disorder

By “reduce or inhibit” is meant the ability to cause an overall decrease
preferably of 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 96%,
97%, 98%, 99% or more in the level of polypeptide or nucleic acid, detected by
the aforementioned assays (see “expression™) or the biological activity of the
polypeptide, detected by the aforementioned assays (see “biological activity™),
as compared to a reference sample or a sample not treated with antisense

nucleobase oligomers, dsRNA, or siRNA used for RNA interference.
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By “sample” is meant a tissue biopsy, cell, bodily fluid (e.g., blood,
serum, plasma, urine, saliva, amniotic fluid, or cerebrospinal fluid) or other
specimen obtained from a subject. Desirably, the biological sample includes
polypeptides of the invention or nucleic acid molecules encoding polypeptides
of the invention or both.

By “small interfering RNAs (siRNAs)” is meant a nucleobase oligomer
that is preferably a dsSRNA molecule, and is preferably greater than 10
nucleotides (nt) in length, more preferably greater than 15 nucleotides in
length, and most preferably greater than 19 nucleotides in length that is used to
identify the target gene or mRNA to be degraded. Desirably, the siRNA is at
least 90%, 95%, 96%, 97%, 98%, 99%, 100% complementary to 18, 19, 20, 21,
22,23, 24, 25, 35, 45, 50 nucleotides of the desired nucleic acid sequence. A
range of 19-25 nucleotides is the most preferred size for siRNAs. siRNAs can
also include short hairpin RNA (shRNA) in which both strands of an siRNA
duplex are included within a single RNA molecule. siRNA includes any form
of dsRNA (proteolytically cleaved products of larger dsRNA, partially purified
RNA, essentially pure RNA, synthetic RNA, recombinantly produced RNA) as
well as altered RNA that differs from naturally occurring RNA by the addition,
deletion, substitution, and/or alteration of one or more nucleotides. Such
alterations can include the addition of non-nucleotide material, such as to the
end(s) of the 21 to 23 nt RNA or internally (at one or more nucleotides of the
RNA). In a preferred embodiment, the RNA molecules contain a 3° hydroxyl
group. Nucleotides in the RNA molecules of the present invention can also
comprise non-standard nucleotides, including non-naturally occurring
nucleotides or deoxyribonucleotides. Collectively, all such altered RNAs are
referred to as analogs of RNA. siRNAs of the present invention need only be
sufficiently similar to natural RNA that it has the ability to mediate RNA
interference (RNAi). As used herein, RNAi refers to the ATP-dependent
targeted cleavage and degradation of a specific mRNA molecule through the
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introduction of small interfering RNAs or dsRNAs into a cell or an organism.
As used herein “mediate RNAi” refers to the ability to distinguish or identify
which RNAs are to be degraded.

By “specifically binds” is meant a compound or antibody which
recognizes and binds a polypeptide of the invention but that does not
substantially recognize and bind other molecules in a sample, for example, a
biological sample, which naturally includes a polypeptide of the invention.

By “subject” is meant a mammal, including, but not limited to, a human
or non-human mammal, such as a bovine, equine, canine, ovine, or feline.
Included in this definition are pregnant, post-partum, and non-pregnant
mamimals.

By “substantially identical” is meant a nucleic acid or amino acid
sequence that, when optimally aligned, for example using the methods
described below, share at least 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%,
96%, 97%, 98%, 99%, or 100% sequence identity with a second nucleic acid or
amino acid sequence, e.g., an endoglin or soluble endoglin sequence.
“Substantial identity” may be used to refer to various types and lengths of
sequence, such as full-length sequence, epitopes or immunogenic peptides,
functional domains, coding and/or regulatory sequences, exons, introns,
promoters, and genomic sequences. Percent identity between two polypeptides
or nucleic acid sequences is determined in various ways that are within the skill
in the art, for instance, using publicly available computer software such as
Smith Waterman Alignment (Smith, T. F. and M. S. Waterman (1981) J. Mol.
Biol. 147:195-7); “Best Fit” (Smith and Waterman, Advances in Applied
Mathematics, 482-489 (1981)) as incorporated into GeneMatcher Plus™,
Schwarz and Dayhof (1979) Atlas of Protein Sequence and Structure, Dayhof,
M.O., Ed pp 353-358; BLAST program (Basic Local Alignment Search Tool;
(Altschul, S. F., W. Gish, et al. (1990) J. Mol. Biol. 215: 403-10), BLAST-2,
BLAST-P, BLAST-N, BLAST-X, WU-BLAST-2, ALIGN, ALIGN-2,
CLUSTAL, or Megalign (DNASTAR) software. In addition, those skilled in
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the art can determine appropriate parameters for measuring alignment,

' including any algorithms needed to achieve maximal alignment over the length
of the sequences being compared. In general, for proteins, the length of
comparison sequences will be at least 6 amino acids, preferably 10, 20, 30, 40,
50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 200, 250, 300, 350, 400, or
500 amino acids or more up to the entire length of the protein. For nucleic
acids, the length of comparison sequences will generally be at least 18, 25, 50,
100, 125, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650, 700, 800, 900,
1000, 1100, 1200, or at least 1500 nucleotides or more up to the entire length of
the nucleic acid molecule. It is understood that for the purposes of determining |
sequence identity when comparing a DNA sequence to an RNA sequence, a
thymine nucleotide is equivalent to a uracil nucleotide. Conservative
substitutions typically include substitutions within the following groups:
glycine, alanine; valine, isoleucine, leucine; aspartic acid, glutamic acid,
asparagine, glutamine; serine, threonine; lysine, arginine; and phenylalanine,
tyrosine.

By “substrate” or “solid support is meant any material that can be
modified to contain discrete individual sites appropriate for the attachment or
association of the nucleic acid probes, polypeptides, or polypeptide binding
molecules of the invention and is amenable to at least one detection method.
As will be appreciated by those in the art, the number of possible substrates are
very large, and include, but are not limited to, glass and modified or
functionalized glass, plastics (including acrylics, polystyrene and copolymers
of styrene and other materials, polypropylene, polyethylene, polybutylene,
polyurethanes, Teflon, etc.), polysaccharides, nylon or nitrocellulose, resins,
silica or silica-based materials including silicon and modified silicon, carbon,
metals, etc. In general, the substrates allow optical detection and have low
background fluorescence.

By “symptoms of pre-eclampsia” is meant any of the following: (1) a

systolic blood pressure (BP) >140 mmHg and a diastolic BP >90 mmHg after

36



WO 2007/053161 PCT/US2005/045805

20 weeks gestation, (2) new onset proteinuria (1+ by dipstik on urinanaysis,
>300mg of protein in a 24 hour urine collection, or random urine
protein/creatinine ratio >0.3), and (3) resolution of hypertension and
proteinuria by 12 weeks postpartum. The symptoms of pre-eclampsia can also
include renal dysfunction and glomerular endotheliosis or hypertrophy. By
“symptoms of eclampsia” is meant the development of any of the following
symptoms due to pregnancy or the influence of a recent pregnancy: seizures,
coma, thrombocytopenia, liver edema, pulmonary edema, and cerebral edema.
By “therapeutic amount” is meant an amount that when administered to
a patient suffering from a pregnancy related hypertensive disorder, such as pre-
eclampsia or eclampsia, is sufficient to cause a qualitative or quantitative
reduction in the symptoms of the pregnancy related hypertensive disorder as
described herein. A therapeutic amount can also mean an amount that when
administered to a patient suffering from a pregnancy related hypertensive
disorder, such as pre-eclampsia or eclampsia, is sufficient to cause a reduction
in the expression levels of any one or more of the following: follistatin related
protein, interleukin 8, inhibin A, VEGF-C, angiogenin, beta fertilin,
hypothetical protein (#AL039458), leukocyte associated Ig-like receptor
secreted protein, erythroid differentiation protein, adipogenesis inhibitory
factor, corticotropin releasing factor binding protein, alpha-1 anti-
chymotrypsin, insulin-like growth factor binding protein -5, CD33L, cytokine
receptor like factor 1, platelet derived endothelial growth factor, lysyl
hydroxylase isoform 2, stanniocalcin precursor, secreted frizzled related
protein, galectin-3, sperminine oxidase, UDP glycosyltransferase 2 family
polypeptide B28, neurotrophic tyrosine kinase receptor 2, neutral
endopeptidase, CDC28 protein kinase regulatory subunit 2, and beta
glucosidase. A therapeutic amount can also mean an amount that when
administered to a patient suffering from a pregnancy related hypertensive
disorder, such as pre-eclampsia or eclampsia, is sufficient to cause an increase

in the expression levels of any one or more of the following: alpha defensin,
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ADAM-TS3, cholecystokinin precursor, interferon stimulated T-cell alpha
chemoattractant precursor, azurocidin, lanosterol synthase,
calcium/calmodulin-dependent serine protein kinase, estrogen receptor-
alternatively spliced transcript H, chemokine (CX3C motif) receptor 1,
tyrosinase-related protein 1, hydoxy-delta-5-steroid dehyrogenase,
dihydropyramidinase-like-4, and cytochrome P450-family 11. Assays for the
measurement of the expression levels of polypeptides or a nucleic acid
encoding the above polypeptides are known in the art, some of which are
described herein.

By “treating” is meant administering a compound or a pharmaceutical
composition for prophylactic and/or therapeutic purposes. To “treat disease™ or
use for “therapeutic treatment” refers to administering treatment to a subject
already suffering from a disease to improve the subject’s condition. Preferably,
the subject is diagnosed as suffering from a pregnancy related hypertensive
disorder, such as pre-eclampsia or eclampsia, based on identification of any of
the characteristic symptoms described below or the use of the diagnostic
methods described herein. To “prevent disease” refers to prophylactic
treatment of a subject who is not yet ill, but who is susceptible to, or otherwise
at risk of, developing a particular disease. Preferably a subject is determined to
be at risk of developing a pregnancy related hypertensive disorder, such as pre-
eclampsia or eclampsia, using the diagnostic methods described herein. Thus,
in the claims and embodiments, treating is the administration to a mammal
either for therapeutic or prophylactic purposes.

By “trophoblast” is meant the mesectodermal cell layer covering the
blastocyst that erodes the uterine mucosa and through which the embryo
receives nourishment from the mother; the cells contribute to the formation of
the placenta.

By “vector” is meant a DNA molecule, usually derived from a plasmid
or bacteriophage, into which fragments of DNA may be inserted or cloned. A

recombinant vector will contain one or more unique restriction sites, and may
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be capable of autonomous replication in a defined host or vehicle organism
such that the cloned sequence is reproducible. A vector contains a promoter
operably linked to a gene or coding region such that, upon transfection into a
recipient cell, an RNA is expressed.

Other features and advantages of the invention will be apparent from the
following description of the preferred embodiments thereof, and from the

claims.

Brief Description of the Drawings

Figure 1 is a graph showing the cumulative distribution function (CDF)
for expression ratio greater than 1.0. Software BADGE (Bayesian Analysis of
Gene Expression) v1.0 implements a Bayesian approach to identify
differentially expressed genes across different experimental conditions. The
genes are ranked in order of the conditional probability of increased fold
expression given the expression data; the null probability value is 0.5. The
ideal CDF has most genes near the null probability value, and few genes have
high or low probabilities. For an expected false positive rate of 0.5%, we
selected 78 genes, 42 upregulated and 36 downregulated.

Figure 2 is a colormap showing a predictive gene set in normal versus
preeclamptic placenta based on mRNA expression using the BADGE program.
Rows represent predictive genes for pre-eclampsia while columns represent
expression levels for a given patient relative to the average gene expression.
The expected false positive rate of 1.0% yields a predictive gene set of 127
genes, with 65 upregulated and 62 downregulated respectively. Significantly
upregulated genes include soluble fms-like tyrosine kinase 1 and follistatin-
related protein. mRNA expression profile from 3 pre-term placentas are also

shown as additional controls.
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Figure 3 shows a hierarchical clustering of the affymetrix patient data
using Cluster and Treeview, (by Michael Eisen, Stanford University). The
samples labeled as P are preeclamptic patients and the samples labeled as N are
normal pregnant patients. The dataset was filtered from 12625 to 3564 genes
using presence and expression criteria, and the resulting set was median-
centered and normalized for genes and arrays. We used hierarchical clustering
to analyze possible classes in genes: The cluster includes sFlt1 along with
other genes confirmed in literature.

Figure 4 is an autoradiogram showing mRNA expression of Flt-1 and
sFIt-1 in pre-eclampsia. mRNA expression of placental sFIt-1 from 3 patients
with pre-eclampsia (P1, P2, P3) and three normotensive term pregnancies (N1,
N2, N3) were determined by northern blot analysis. The higher band (7.5 kb)
is the full length Flt-1 mRNA and the lower, more abundant band (3.4 kb) is
the alternatively spliced sFlt-1 mRNA. Actin is included as a control and 28S
is shown as arrowhead.

Figure 5 is a set of images showing the immunohistochemistry of Flt-1
expression in normal and preeclamﬁtic placentas. A monoclonal antibody
agamst human FIt-1 was used for these experiments. The data shown here
demonstrates increased expression of Flt-1 by the syncitiotrophoblasts of the
preeclamptic placenta.

Figure 6A shows the amino acid sequence of follistatin related protein
(FLRG) (SEQ ID NO: 1). Figure 6B shows the DNA sequence of follistatin
related protein (FLRG) (SEQ ID NO: 2).

Figure 7A shows the amino acid sequence of interleukin 8 (SEQ ID NO:
3). Figure 7B shows the DNA sequence of interleukin 8 (SEQ ID NO: 4).

Figure 8 A shows the amino acid sequence of inhibin A (SEQ ID NO: 5).
Figure 8B shows the DNA sequence of inhibin A (SEQ ID NO: 6).
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Figure 9A shows the amino acid sequence of VEGF-C (SEQ ID NO: 7).
Figure 9B shows the DNA sequence of VEGF-C (SEQ ID NO: 8).

Figure 10A shows the amino acid sequence of angiogenin (SEQ ID NO:
9). Figure 10B shows the DNA sequence of angiogenin (SEQ ID NO: 10).

Figure 11A shows the amino acid sequence of beta fertilin (SEQ ID NO:
11). Figure 11B shows the DNA sequence of beta fertilin (SEQ ID NO: 12).

Figure 12 shows the DNA sequence of hypothetical protein (SEQ ID
NO: 13).

Figure 13A shows the amino acid sequence of leukocyte associated Ig-
like receptor secreted protein (SEQ ID NO: 14). Figure 13B shows the DNA
sequence of leukocyte associated Ig-like receptor secreted protein (SEQ ID
NO: 15).

Figure 14A shows the amino acid sequence of erythroid differentiation
protein (SEQ ID NO: 16). Figure 14B shows the DNA sequence of erythroid
differentiation prtoein (SEQ ID NO: 17).

Figure 15A shows the amino acid sequence of adipogenesis inhibitory
factor (SEQ ID NO: 18). Figure 15B shows the DNA sequence of
adipogenesis inhibitory factor (SEQ ID NO: 19).

Figure 16A shows the amino acid sequence of corticotropin releasing
factor binding protein (SEQ ID NO: 20). Figure 16B shows the DNA sequence
of corticotropin releasing factor binding protein (SEQ ID NO: 21).

Figure 17A shows the amino acid sequence of alpha-1 anti-
chymotrypsin (SEQ ID NO: 22). Figure 17B shows the DNA sequence of
alpha-1 anti-chymotrypsin (SEQ ID NO: 23).

Figure 18A shows the amino acid sequence of insulin-like growth factor
binding protein-5 (SEQ ID NO: 24). Figure 18B shows the DNA sequence of
insulin-like growth factor binding protein-5 (SEQ ID NO: 25).

Figure 19 shows the amino acid sequence of CD33L (SEQ ID NO: 26).
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Figure 20A shows the amino acid sequence of cytokine receptor like
factor 1 (SEQ ID NO: 27). Figure 20B shows the DNA sequence of cytokine
receptor like factor 1 (SEQ ID NO: 28).

Figure 21 shows the amino acid sequence of platelet derived endothelial
growth factor (SEQ ID NO: 29).

Figure 22A shows the amino acid sequence of lysyl hydroxylase isoform
2 (SEQ ID NO: 30). Figure 22B shows the DNA sequence of lysyl
hydroxylase isoform 2 (SEQ ID NO: 31).

Figure 23A shows the amino acid sequence of stanniocalcin precursor
(SEQ ID NO: 32). Figure 23B shows the DNA sequence of stanniocalcin
precursor (SEQ ID NO: 33).

Figure 24A shows the amino acid sequence of secreted frizzled related
protein (SEQ ID NO: 34). Figure 24B shows the DNA sequence of secreted
frizzled related protein (SEQ ID NO: 35).

Figure 25A shows the amino acid sequence of galectin-3 (SEQ ID NO:
36). Figure 25B shows the DNA sequence of galectin-3 (SEQ ID NO: 37).

Figure 26A shows the arﬁino acid sequence of alpha defensin (SEQ ID
NO: 38). Figure 26B shows the DNA sequence of alpha defensin (SEQ ID
NO: 39).

Figure 27A shows the amino acid sequence of ADAM-TS3 (SEQ ID
NO: 40). Figure 27B shows the DNA sequence of ADAM-TS3 (SEQ ID NO:
41).

Figure 28 shows the DNA sequence of cholecystokinin precursor (SEQ
ID NO: 42).

Figure 29A shows the amino acid sequence of interferon stimulated T-
cell alpha chemoattractant precursor (SEQ ID NO: 43). Figure 29B shows the
DNA sequence of interferon stimulated T-cell alpha chemoattractant precursor
(SEQ ID NO: 44).

Figure 30A shows the amino acid sequence of azurocidin (SEQ ID NO:
45). Figure 30B shows the DNA sequence of azurocidin (SEQ ID NO: 46).
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Figure 31A shows the amino acid sequence of spermine oxidase (SEQ
ID NO: 47). Figure 31B shows the DNA sequence of spermine oxidase (SEQ
ID NO: 48).

Figure 32A shows the amino acid sequence of UDP glycosyltransferase
2 family polypeptide B28 (SEQ ID NO: 49). Figure 32B shows the DNA
sequence of UDP glycosyltransferase 2 family polypeptide B28 (SEQ ID NO:
50).

Figure 33A shows the amino acid sequence of neurotrophic tyrosine
kinase receptor 2 (SEQ ID NO: 51). Figure 33B shows the DNA sequence of
neurotrophic tyrosine kinase receptor 2 (SEQ ID NO: 52).

Figure 34A shows the amino acid sequence of neutral endopeptidase
(SEQ ID NO: 53). Figure 34B shows the DNA sequence of neutral
endopeptidase (SEQ ID NO: 54).

Figure 35A shows the amino acid sequence of CDC28 protein kinase
regulatory subunit 2 (SEQ ID NO: 55). Figure 35B shows the DNA sequence
of CDC28 protein kinase regulatory subunit 2 (SEQ ID NO: 56):

Figure 36 shows the DNA sequence of beta glucosidase (SEQ [D NO:
57).

Figure 37A shows the amino acid sequence of lanosterol synthase (SEQ
ID NO: 58). Figure 37B shows the DNA sequence of lanosterol synthase (SEQ
ID NO: 59).

Figure 38 shows the DNA sequence of calcium/calmodulin-dependent
serine protein kinase (SEQ ID NO: 60).

Figure 39 shows the DNA sequence of estrogen receptor-alternatively
spliced transcript H (SEQ ID NO: 61).

Figure 40A shows the amino acid sequence of chemokine (CX3C motif)
receptor 1 (SEQ ID NO: 62). Figure 40B shows the DNA sequence of
chemokine (CX3C motif) receptor 1 (SEQ ID NO: 63).
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Figure 41A shows the amino acid sequence of tyrosinase-related protein
1 (SEQ ID NO: 64). Figure 41B shows the DNA sequence of tyrosinase-
related protein 1 (SEQ ID NO: 65).

Figure 42 shows the DNA sequence of hydroxy-delta-5-steroid
dehydrogenase (SEQ ID NO: 66).

Figure 43A shows the amino acid sequence of dihydropyramidinase-
like-4 (SEQ ID NO: 67). Figure 43B shows the DNA sequence of
dihydropyramidinase-like-4 (SEQ ID NO: 68).

Figure 44 shows the amino acid sequence of cytochrome P450 family 11

(SEQ ID NO: 69).

Detailed Description
In order to identify secreted factors involved in the pathogenesis of
pregnancy related hypertensive disorders, such as pre-eclampsia, we performed
gene expression profiling of placental tissue from 19 women with pre-
eclampsia and 15 nomotensive pregnant women using Affymetrix U9SA
microarray chips. Data were analyzed using the computer program BADGE
(Bayesian Analysis of Differential Gene Expression version 1.0)

(http://genomethods.org/badge) (see Ramoni and Sebastiani, in Berthold and

Hand eds. Intelligent Data Analysis: An Introduction, Springer, New York,NY
(1999)) and hierarchical clustering analysis (Eisen et al., Proc. Natl. Acad. Sci.,
95:14863-8 (1998)) to identify differentially expressed genes across
experimental conditions. We discovered that the gene encoding the following
secreted polypeptides showed increased expression in blood samples taken
from women with pre-eclampsia: follistatin related protein, interleukin 8,
inhibin A, VEGF-C, angiogenin, beta fertilin, hypothetical protein
(#A1.039458), leukocyte associated Ig-like receptor secreted protein, erythroid
differentiation protein, adipogenesis inhibitory factor, corticotropin releasing
factor binding protein, alpha-1 anti-chymotrypsin, insulin-like growth factor
binding protein -5, CD33L, cytokine receptor like factor 1, platelet derived
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endothelial growth factor, lysyl hydroxylase isoform 2, stanniocalcin precursor,
secreted frizzled related protein, and galectin-3. We also discovered that
expression levels of the genes encoding the following secreted polypeptides
were decreased in blood samples taken from women with pre-eclampsia: alpha
defensin, ADAM-TS3, cholecystokinin precursor, interferon stimulated T-cell
alpha chemoattractant precursor, and azurocidin. In addition, we also
discovered that genes encoding the following intracellular polypeptides or
enzymes showed increased expression in placentas from women with pre-
eclampsia: sperminine oxidase, UDP glycosyltransferase 2 family polypeptide
B28, neurotrophic tyrosine kinase receptor 2, neutral endopeptidase, CDC238
protein kinase regulatory subunit 2, and beta glucosidase. Genes encoding the
following intracellular gene polypeptides showed decreased expression in
placentas from women with pre-eclampsia: lanosterol synthase,
calcium/calmodulin-dependent serine protein kinase, estrogen receptor-
alternatively spliced transcript H, chemokine (CX3C motif) receptor 1,
tyrosinase-related protein 1, hydoxy-delta-5-steroid dehydrogenase,
dihydropyramidinase-like-4, and cytochrome P450-family 11.

For the purposes of the descriptions below, all of the polypeptides
described above are collectively referred to as “the polypeptides of the
invention.” While the detailed description presented herein refers specifically
to polypeptides associated with specific GenBank accession numbers, it will be
clear to one skilled in the art that the detailed description can also apply to
family members, isoforms, homologs, fragments, and/or variants or the
specified polypeptides.

We have also discovered therapeutic agents that reduce the expression
or biological activity of any one or more of the following polypeptides:
follistatin related protein, interleukin 8, inhibin A, VEGF-C, angiogenin, beta
fertilin, hypothetical protein (#AL.039458), leukocyte associated Ig-like
receptor secreted protein, erythroid differentiation protein, adipogenesis

inhibitory factor, corticotropin releasing factor binding protein, alpha-1 anti-
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chymotrypsin, insulin-like growth factor binding protein -5, CD33L, cytokine
receptor like factor 1, platelet derived endothelial growth factor, lysyl
hydroxylase isoform 2, stanniocalcin precursor, secreted frizzled related
protein, and galectin -3, or agents that increase the expression levels or
biological activity of any one or more of the following polypeptides: alpha
defensin, ADAM-TS3, cholecystokinin precursor, interferon stimulated T-cell
alpha chemoattractant precursor, or azurocidin, can be used to treat or prevent
pregnancy related hypertensive disorders, such as pre-eclampsia or eclampsia
in a subject. Such agents include, but are not limited to, antibodies, nucleobase
oligomers for antisense or RNAI, purified natural or synthetic compounds,
chemical compounds, and small molecules.

The invention also features methods for measuring levels of any one or
more of the polypeptides of the invention or a nucleic acid encoding a
polypeptide of the invention as a detection tool for early diagnosis and
management of pregnancy related hypertensive disorders, such as pre-

eclampsia or eclampsia.

Diagnostics

The present invention features assays based on the detection of at least
one of the polypeptides of the invention to diagnose pregnancy related
hypertensive disorders, such as pre-eclampsia, eclampsia, or the propensity to
develop such conditions. The present invention also features diagnostic assays
based on the detection of at least two, at least three, at least four, or at least five
or more polypeptides of the invention to diagnose pregnancy related
hypertensive disorders, such as pre-eclampsia, eclampsia, or a predisposition to
such conditions. Levels of any one or more of the polypeptides of the
invention (either free, bound, or total levels) are measured in a subject sample
and used as an indicator of a pregnancy related hypertensive disorder, such as
pre—eclampsia; eclampsia, or a predisposition to such conditions. The

diagnostic methods can also be combined with methods to detect levels of any
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additional markers of pregnancy related hypertensive disorders, such as pre-
eclampsia or eclampsia, such as soluble endoglin, sFlt-1, VEGF, or PIGF. In
one embodiment, 2 metric incorporating the levels of any one or more of the
polypeptides of the invention, soluble endoglin, sFlt-1, VEGF, or PIGF, or any
combination thereof, is used to determine whether a relationship between levels
of at least two of the polypeptides is indicative of pre-eclampsia or eclampsia.
Standard methods may be used to measure levels of any one or more of
the polypeptides of the invention in any bodily fluid, including, but not limited
to, urine, blood, serum, plasma, saliva, amniotic fluid, or cerebrospinal fluid.
Such methods include immunoassay, ELISA, western blotting using antibodies
directed to the polypeptide of the invention and quantitative enzyme
immunoassay techniques such as those described in Ong et al. (Obstet.
Gynecol. 98:608-611, 2001) and Su et al. (Obstet. Gynecol., 97:898-904, 2001).
ELISA assays are the preferred method for measuring levels of a polypeptide
of the invention. In preferred embodiments, the level of follistatin related
protein, inhibin-A, beta fertilin, or insulin-like growth factor binding protein —5
is measured. In additional preferred embodiments, the body mass index (BMI)
and gestational age of the fetus is also measured and included the diagnostic
metric. For example, if the level of any of the following polypeptides:
follistatin relatéd protein, interleukin 8, inhibin A, VEGF-C, angiogenin, beta
fertilin, hypothetical protein (HAL039458), leukocyte associated Ig-like
receptor secreted protein, erythroid differentiation protein, adipogenesis
inhibitory factor, corticotropin releasing factor binding protein, alpha-1 anti-
chymotrypsin, insulin-like growth factor binding protein-5, CD33L, cytokine
receptor like factor 1, platelet derived endothelial growth factor, lysyl
hydroxylase isoform 2, stanniocalcin precursor, secreted frizzled related
protein, and galectin-3 is increased (e.g., 10%, 20%, 30%, 40%, 50%, 60%,
70%, 80%, 90% or more), relative to a reference sample, this is considered a
positive indicator of a pregnancy related hypertensive disorder, such as pre-

eclampsia or eclampsia. In another example, if the levels of any one of the
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following proteins: alpha defensin, ADAM-TS3, cholecystokinin precursor,
interferon stimulated T-cell alpha chemoattractant precursor, and azurocidin is
decreased (e.g., 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 96%,
97%, 98%, 99% or more), relative to a reference sample, this is considered a
positive indicator of a pregnancy related hypertensive disorder, such as pre-
eclampsia or eclampsia.

Metrics measuing the levels of sFlt-1, VEGF, PIGF, and/or soluble
endoglin can also be used in combination with any of the diagnostic methods of
the invention. For example, the PAAI (sFlt-1/ VEGF + PIGF) is used, in
combination with measurement of any one or more polypeptides of the
invention, as an anti-angiogenic index that is diagnostic of pregnancy related
hypertensive disorders, such as pre-eclampsia, eclampsia, or the propensity to
develop such conditions. The PAAI (sFlt-1/ VEGF + PIGF) ratio is merely one
example of a useful metric that may be used as a diagnostic indicator. It is not
intended to limit the invention. Another example is the following soluble
endoglin anti-angiogenic index: (sFlt-1 + 0.25(soluble endoglin
poiypeptide))/PlGF. Virtually any metric that detects an alteration in the levels
of any polypeptide of the invention, soluble endoglin, sFlt-1, PIGF, or VEGF,

-or any combination thereof, in a subject relative to a reference sample may be
used as a diagnostic indicator. One example of a metric that can be used in the
diagnostic methods of the invention is (sFlt1+soluble endoglin+follistatin
related protein)/P1GF.

Expression levels of particular nucleic acids or polypeptides may be
correlated with a particular disease state (e.g., pregnancy related hypertensive
disorders, such as pre-eclampsia or eclampsia), and thus are useful in diagnosis.
Oligonucleotides or longer fragments derived from a nucleic acid sequence
encoding a polypeptide of the invention may be used as a probe not only to
monitor expression, but also to identify subjects having a genetic variation,
mutation, or polymorphism in a nucleic acid molecule, encoding a polypeptide

of the invention, that is indicative of a predisposition to develop the conditions.
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These polymorphisms may affect nucleic acid or polypeptide expression levels
or biological activity. Detection of genetic variation, mutation, or
polymorphism relative to a normal, reference sample can be used as a
diagnostic indicator of a pregnancy related hypertensive disorder, such as pre-
eclampsia, eclampsia, or a predisposition to develop such disorders.

Such genetic alterations may be present in the promoter sequence, an
open reading frame, intronic sequence, or untranslated 3’ region of a gene.
Information related to genetic alterations can be used to diagnose a subject as
having a pregnancy related hypertensive disorder, such as pre-eclampsia,
eclampsia, or a predisposition to develop such conditions. As noted
throughout, specific alterations in the levels of biological activity of any
polypeptide of the invention or any combination thereof, can be correlated with
the likelihood of developing a pregnancy related hypertensive disorder, such as
pre-eclampsia or eclampsia, or the predisposition to the same. As a result, one
skilled in the art, having detected a given mutation, can then assay one or more
of the biological activities of the polypeptide to determine if the mutation
causes or increases the likelihood of pre-eclampsia or eclampsia.

In one embodiment, a subject having pre-eclampsia, eclampsia, or a
propensity to develop such conditions will show an alteration in the expression
of a nucleic acid encoding a polypeptide of the invention. Methods for
detecting such alterations in nucleic acids are standard in the art and are
described in Ausubel et al., supra. In one example northern blotting or real-
time PCR is used to detect mRNA levels for a nucleic acid encoding any
polypeptide of the invention.

In another embodiment, hybridization with PCR probes that are capable
of detecting a nucleic acid molecule encoding a polypeptide of the invention,
including genomic sequences, or closely related molecules, may be used to
hybridize to a nucleic acid sequence derived from a subject having a pregnancy
related hypertensive disorder, such as pre-eclampsia or eclampsia, or at risk of

developing such conditions. The specificity of the probe, whether it is made
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from a highly specific region, e.g., the 5' regulatory region, or from a less
specific region, e.g., a conserved motif, and the stringency of the hybridization
or amplification (maximal, high, intermediate, or low), determine whether the
probe hybridizes to a naturally occurring sequence, allelic variants, or other
related sequences. Hybridization techniques may be used to identify mutations
indicative of a pregnancy related hypertensive disorder, such as pre-eclampsia
or eclampsia, or may be used to monitor expression levels of a gene encoding a
polypeptide of the invention (for example, by Northern analysis, Ausubel et al.,
Supra,).

A subject having a pregnancy related hypertensive disorder, such as pre-
eclampsia, eclampsia, or a propensity to develop such conditions will show an
increase relative to a reference sample or level (e.g., 10%, 20%, 30%, 40%,
50%, 60%, 70%, 80%, 90%, 95%, 96%, 97%, 98%, 99% or more) in the
expression of a secreted or intracellular polypeptide or a nucleic acid encoding
a secreted or intracellular polypeptide selected from the group consisting of:
follistatin related protein, interleukin 8, inhibin A, VEGF-C, angiogenin, beta
fertilin, hypothetical protein (#AL039458), leukocyte associated Ig-like
receptor secreted protein, erythroid differentiation protein, adipogenesis
inhibitory factor, corticotropin releasing factor binding protein, alpha-1 anti-
chymotrypsin, insulin-like growth factor binding protein-5, CD33L, cytokine
receptor like factor 1, platelet derived endothelial growth factor, lysyl
hydroxylase isoform 2, stanniocalcin precursor, secreted frizzled related
protein, galectin-3, sperminine oxidase, UDP glycosyltransferase 2 family
polypeptide B28, neurotrophic tyrosine kinase receptor 2, neutral
endopeptidase, CDC28 protein kinase regulatory subunit 2, and beta
glucosidase, relative to a reference sample. In another example, a subject
having a pregnancy related hypertensive disorder, such as pre-eclampsia,
eclampsia, or a propensity to develop such conditions will show a decrease
(e.g., 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 96%, 97%,

98%, 99% or more) relative to a reference sample or level in the expression of
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a secreted or intracellular polypeptide or a nucleic acid encoding a secreted or
intracellular polypeptide selected from the group consisting of: alpha defensin,
ADAM-TS3, cholecystokinin precursor, interferon stimulated T-cell alpha
chemoattractant precursor, azurocidin lanosterol synthase, calcium/calmodulin-
dependent serine protein kinase, estrogen receptor-alternatively spliced
transcript H, chemokine receptor 1, tyrosinase-related protein 1, hydoxy-delta-
5-steroid dehydrogenase, dihydropyramidinase-like-4, and cytochrome P450-
family 11, relative to a reference sample.

A variety of protocols for measuring an alteration in the expression of
such polypeptides are known, including immunological methods (such as
ELISAs and RIAs), and provide a basis for diagnosing a pregnancy related
hypertensiife disorder, such as pre-eclampsia or eclampsia, or a risk of
developing such conditions.

In one embodiment, the level of at least one polypeptide or nucleic acid
encoding a polypeptide of the invention is measured in combination with the
level of soluble endoglin, sFlt-1, VEGF, or PIGF polypeptide or nucleic acid,
or any combination thereof. Methods for the measurement of sFlt-1, VEGF,
PIGF, and soluble endoglin are described in U.S. Patent Application
Publication Numbers U.S. Patent Application Publication Numbers
20040126828, 20050025762, and 20050170444; PCT Publication Numbers
WO 2004/008946 and WO 2005/077007; and U.S Patent Application Serial
Number 11/235,577, each of which is hereby incorporated by reference in its
entirety.

In one example, the measurement of any of the nucleic acids or
polypeptides described herein preferably occurs on at least two different
occasions and an alteration in the levels over time is used as an indicator of a
pregnancy related hypertensive disorder, such as pre-eclampsia or eclampsia,
or the propensity to develop such conditions. In another example, the
measurement of any of the nucleic acids or polypeptides described herein is

compared to a reference sample and an alteration as compared to normal

51



WO 2007/053161 PCT/US2005/045805

reference levels is used as an indicator of a pregnancy related hypertensive
disorder, such as pre-eclampsia or eclampsia, or the propensity to develop such
conditions.

The level of any polypeptide of the invention in the bodily fluids of a
subject having pre-eclampsia, eclampsia, or the propensity to develop such
conditions may be altered by as little as 10%, 20%, 30%, or 40%, or by as
much as 50%, 60%, 70%, 80%, 90%, 95%, 96%, 97%, 98%, 99% or more
relative to the level of the same polypeptide in a reference sample. The level of
any polypeptide of the invention in the bodily fluids of a subject having a
pregnancy related hypertensive disorder, such as pre-eclampsia or eclampsia,
or the propensity to develop such conditions may be altered by as little as 10%,
20%, 30%, or 40%, or by as much as 50%, 60%, 70%, 80%, 90%, 95%, 96%,
97%, 98%, 99% or more over time from one measurement to the next.

In one embodiment, a subject sample of a bodily fluid (e.g., urine,
plasma, serum, amniotic fluid, or cerebrospinal fluid) is collected early in
pregnancy prior to the onset of symptoms of the pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia. In another
example, the sample can be a tissue or cell collected early in pregnancy prior to
the onset of symptoms of the pregnancy related hypertensive disorder. Non-
limiting examples include placental tissue, placental cells, endothelial cells, and -
leukocytes such as monocytes. In humans, for example, maternal blood serum
samples are collected from the antecubital vein of pregnant women during the
first, second, or third trimesters of the pregnancy. Preferably, the assay is
carried out during the first trimester, for example, at 4, 6, 8, 10, or 12 weeks, or
during the second trimester, for example at 14, 16, 18, 20, 22, or 24 weeks.
Such assays may also be conducted at the end of the second trimester or the
third trimester, for example at 26, 28, 30, 32, 34, 36, 38, or 40 weeks. Itis
preferable that levels of one or more polypeptides of the invention be measured
twice during this period of time. For the diagnosis of post-partum pre-

eclampsia or eclampsia, the assay is carried out postpartum. For the diagnosis
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of a predisposition to a pregnancy related hypertensive disorder, such as pre-
eclampsia or eclampsia, the assay may be carried out prior to the onset of
pregnancy. In one example, for the monitoring and management of therapy,
the assay is carried out after the diagnosis of pre-eclampsia but during the
pregnancy.

In one particular example, a sample of bodily fluid (e.g., (blood, serum,
plasma, urine, amniotic fluid, and cerebrospinal fluid) is collected during
pregnancy and the levels of at least one polypeptide of the invention
determined by ELISA. In another example, a sample is collected during the
second trimester and early in the third trimester and in increase or decrease in
the level of a polypeptide of the invention from the first sampling to the next is
indicative of pre-eclampsia or eclampsia, or the propensity to develop either.
In another particular example, serial blood samples can be collected during
pregnancy and the levels of any one or more of the polypeptides of the
invention determined by ELISA. In another example, a sample is collected
during the second trimester and early in the third trimester and an alteration in
the levels of any one or more of the polypeptides of the invention from the first
sampling to the next is indicative of a pregnancy related hypertensive disorder,
such as pre-eclampsia or eclampsia, or a predisposition thereto.

In veterinary practice, assays may be carried out at any time during the
pregnancy but are preferably carried out early in pregnancy, prior to the onset
of symptoms of the pregnancy related hypertensive disorder, such as pre-
eclampsia or eclampsia. Given that the term of pregnancies varies widely
between species, the timing of the assay will be determined by a veterinarian,
but will generally correspond to the timing of assays during a human
pregnancy.

The diagnostic methods described herein can be used individually or in
combination with any other diagnostic method described herein for a more
accurate diagnosis of the presence of, severity of, or estimated time of onset of

the pregnancy related hypertensive disorder, such as pre-eclampsia or
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eclampsia. For example, the diagnostic methods using the nucleic acids that
encode the polypeptides of the invention can be used initially and then
increased expression of the polypeptide can be confirmed using standard
immunological methods (e.g., western blooting or ELISA). In addition, the
diagnostic methods described herein can be used in combination with any other
diagnostic methods determined to be useful for the accurate diagnosis of the
presence of, severity of, or estimated time of onset of the pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia. The diagnostic
methods described herein can also be used to monitor and manage pregnancy
related hypertensive disorders, such as pre-eclampsia or eclampsia in a subject.
Expression level of each polypeptide or nucleic acids encoding
polypeptides of the invention may be considered individually, although it is
within the scope of the invention to provide combinations of two or more
polypeptides of the invention or nucleic acids encoding polypeptides of the
invention for use in the methods and compositions of the mvention to increase
the confidence of the analysis. A panel comprises two or more polypeptides of
the invention, or fragments thereof, two or more, 2-5, 5-10, 10-15, 15-20, 20-
25 or more than 25 nucleic acid molecules, or fragments thereof or
complementary nucleic acid molecules, or two or more binding molecules,
such as antibodies, that recognize a polypeptide of the invention. In one
embodiment, these panels of polypeptides of the invention are selected such
that the polypeptides of the invention within any one panel share certain
features, such as polypeptides that are shown herein to be increased in samples
from pre-eclamptic women. Similarly, different panels of polypeptides of the
invention may be composed of polypeptides of the invention representing
different stages of a pregnancy related hypertensive disorder, for example

separate panels for mild-pre-eclampsia, to severe pre-eclampsia, to eclampsia.
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Panels of the polypeptides of the invention can also include binding molecules
(e.g., antibodies) that specifically bind sFlt-1, VEGF, PIGF, and soluble

endoglin, and may further be provided on biochips, as discussed below.

Diagnostic Kits

The invention also provides for a diagnostic test kit. The diagnostic test
kit includes the components or reagents required to carry out any of the
diagnostic assays described above and instructions for the use of the
components or reagents to diagnose a pregnancy related hypertensive disorder,
such as pre-eclampsia or eclampsia, or a predisposition to a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia. For example, a
diagnostic test kit can include antibodies to any polypeptide of the invention
and components required to detect, and more preferably to evaluate, binding
between the antibodies and the polypeptide of the invention. Non-Imiting
examples of antibodies useful in the diagnostic methods and kits of the
invention include human FLRG antibody, catalog number AF1288, R&D
systems, Minneapolis, MN and human secreted frizzled related protein
antibody, catalog number AF1384, R&D systems, Minneapolis, MN. For
detection, either the antibody or the polypeptide of the invention is labeled, and
either the antibody or the polypeptide of the invention is substrate-bound, such
that polypeptide of the invention-antibody interaction can be established by
determining the amount of label attached to the substrate following binding
between the antibody and the polypeptide of the invention. A conventional
ELISA is a common, art-known method for detecting antibody-substrate
interaction and can be provided with the kit of the invention. Polypeptides of
the invention can be detected in virtually any bodily fluid including, but not
limited to urine, serum, plasma, saliva, amniotic fluid, or cerebrospinal fluid.
The invention also provides for a diagnostic test kit that includes a nucleic acid
encoding a polypeptide of the invenﬁon that can be used to detect and

determine levels of nucleic acids encoding a polypeptide of the invention. A
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kit that determines an alteration in the level of a polypeptide of the invention
relative to a reference, such as the level present in a normal control, is useful as
a diagnostic kit in the methods of the invention.

The diagnostic kits of the invention can also include antibodies or
nucleic acids for the detection of soluble endoglin, sFlt-1, VEGF, or PiGF
polypeptides or nucleic acids as described in U.S. Patent Application
Publication Numbers 20040126828, 20050025762, and 20050170444; PCT
Publication Numbers WO 2004/008946 and WO 2005/077007; and U.S. Patent
Application Serial Number 11/235,577.

Desirably, the kit includes any of the components needed to perform any
of the diagnostic methods described above. In one embodiment of the
invention, such a kit includes a solid support (e.g., a membrane or a microtiter
plate) coated with a primary agent (e.g., an antibody or protein that recognizes
the antigen), standard solutions of purified protein for preparation of a standard
curve, a body fluid (e.g. serum or urine) control for quality testing of the
analytical run, a secondary agent (e.g., a second antibody reactive with a
second epitope in the antigen to be detected or an antibody or protein that
recognizes the primary antibody) conjugated to a label or an enzyme such as
horse radish peroxidase or otherwise labeled, a substrate solution, a stopping
solution, a washing buffer and an instruction manual. The membrane can be
supported on a dipstick structure where the sample is deposited on the
membrane by placing the dipstick structure into the sample or the membrane
can be supported in a lateral flow cassette where the sample is deposited on the
membrane through an opening in the cassette. The kit can also be in an array
format and can include an array of polypeptides of the invention or binding
molecules that specifically bind polypeptides of the invention arranged on a
biochip, such as, for example, a GeneChip™.

The diagnostic kits also generally include a label or instructions for the
intended use of the kit components and a reference sample or purified proteins

to be used to establish a standard curve. In one example, the kit contains
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instructions for the use of the kit for the diagnosis of a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia, or the propensity to
develop pre-eclampsia or eclampsia. In yet another example, the kit contains
instructions for the use of the kit to monitor therapeutic treatment or dosage
regimens for the treatment of pregnancy related hypertensive disorders, such as
pre-eclampsia or eclampsia. It will be understood that the reference sample
values will depend on the intended use of the kit. For example, the sample can
be compared to a normal reference value, wherein an alteration in the levels of
one or more of the polypeptides of the invention or a metric using levels of one
or more of the polypeptides of the invention is indicative of a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia, or a predisposition
to pre-eclampsia or eclampsia. In another example, a kit used for therapeutic
monitoring can have a reference value that is indicative of a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia, wherein an
alteration in the level of one or more of the polypeptides of the invention or a
metric using levels of one or more of the polypeptides of the invention relative
to the reference sample can be used to indicate therapeutic efficacy or effective

dosages of therapeutic compounds.

Arrays and Biochips

The invention also includes an array comprising a panel of polypeptides
of the invention. The array can be used to assay expression of one or more
genes or polypeptides in the array.

It will be appreciated by one skilled in the art that the panels of
polypeptides of the invention of the invention may be provided on solid
supports, as a biochip. For example, polynucleotides may be coupled to an
array (e.g., a biochip using GeneChip™ for hybridization analysis), to a resin
(e.g., a resin which can be packed into a column for column chromatography),
or a matrix (e.g., a nitrocellulose matrix for northern blot analysis). The

immobilization of nucleic acid molecules complementary to nucleic acid
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molecules encoding any of the polypeptides of the invention, either covalently
or noncovalently, permits a discrete analysis of the presence or activity of each
of the nucleic acid molecules encoding the polypeptides of the invention in a
sample. In an array, for example, polynucleotides complementary to each
member of a panel of nucleic acid molecules encoding polypeptides of the
invention may individually be attached to different, known locations on the
array. The array may be hybridized with, for example, polynucleotides
extracted from a bodily fluid, tissue, or cell sample from a subject. The
hybridization of polynucleotides from the sample with the array at any location
on the array can be detected, and thus the presence or quantity of the nucleic
acids or transcripts encoding polypeptides of the invention in the sample can be
ascertained. In one embodiment, an array based on a biochip is employed.
Similarly, immunological analyses may be performed using protein arrays or
antibody arrays that include immobilized antibodies or other binding molecules
specific for polypeptides of the invention. Such protein arrays can be
hybridized with a bodily fluid, tissue, or cell sample, which contains
polypeptides of the invention or antibodies to polypeptides of the invention,
from a subject. Additional details on examples of arrays and biochips can be
found, for example, in U.S. Patent Application Publication No. 20050266409,

herein incorporated by reference.

Exemplary binding molecules and antibodies

Examples of antibodies and binding proteins that can be used in the
diagnostic methods and kits of the invention are described below. The
antibodies described below can also be used in the therapeutic methods of the
invention and can be modified to increase potency or stability or to reduce
reactivity to the antibodies. These examples are intended to illustrate the

invention and not to limit the invention in anyway.
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Follistatin related protein

Follistatin related protein, also known as FLRG, FSRP, FRP, FLS-1,
and FSTL1, is a protein related to follistatin. Follistatin is a secreted
glycoprotein that binds activin in vitro and in vivo and inhibits the biological
functions of activin. Follistatin related protein also binds to activin with high
affinity and is expressed in the basement membrane between the dermis and the
epidermis and around blood vessels. The gene encoding follistatin related
protein, FLRG, was induced during the wound healing process (Wankell et al.,
J. Endocrin. 171:385-395 (2001) and Tortoriello et al., Endocrinology
142:3426-3434 (2001)).

Activin and other TGF superfamily members, or fragments thereof, can
be used as specific binding molecules to detect follistatin related protein in a
biological sample. Exemplary antibodies that specifically bind follistatin
related protein that can also be used to detect follistatin related protein in a
biological sample include the polyclonal FSRP antibody described in
Tortorielle et al., supra, and antibodies available from Abnova Corporation
(e.g., catalog no. H00010468-A01) and human FLRG antibody, R&D systems
(e.g., catalog nos. AF1288 and AF1694).

Inhibin A

Inhibin is a disulfide-linked, dimeric glycoprotein composed of an o-
subunit and one of two B-subunits. Inhibin is a member of the TGFp
superfamily and is expressed in the adrenal cortex. One hypothesis regarding
inhibin action is that inhibin binds the membrane bound serine-threonine kinase
ActRII subunit, and blocks the signal generating subunit (ActRI)
phosphorylation, thereby antagonizing activin activation. One example of a
protein that specifically binds to inhibin A is betaglycan (Vale et al., Ann. N. Y.
Acad. Sci. 1038:142-147 (2004). Betaglycan, or fragments thereof, can be used
as specific binding molecules to detect follistatin related protein in a biological

sample. Examples of antibodies, or antigen binding fragments thereof, that
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specifically bind inhibin A that can also be used to detect inhibin A in a
biological sample include antibodies available from Abnova Corp. (e.g.,
catalog no. H00003624-A01), Abcam (e.g., catalog no. Ab10599, Ab724), and
Genetex (e.g., catalog no. GTX10599 and GTX20724), and the antibody
described in Rishi et al., Am. J. Surg. Pathol. 21:583-589 (1997).

Beta fertilin

Beta fertilin, also known as fertilin beta, is a sperm protein that is a
candidate molecule fro mediating the binding and fusion of the sperm and egg
plasma membranes. Fertilin is a heterodimer with a beta subunit that has a
region of homology to the disintegrin family of integrin ligands and an alpha
subunit that has a region of homology to viral fusion peptides. Fertilin alpha
and beta have also been shown to interact with the heat shock protein calmegin.
(Ikawa et al., Dev. Biol. 240:254-261 (2001) and Evans et al., Dev. Biol.
187:94-106 (1997)).

Calmegin, or fragments thereof, can be used as specific binding
molecules to detect beta fertilin in a biological sample. Examples of
antibodies, or antigen binding fragments thereof, that specifically bind beta
fertilin that can also be used to detect beta fertilin in a biological sample
include the antibodies described in Tkawa et al., supra, and antibodies
commercially available from Chemicon (e.g., catalog nos. MAB 19292 and

19030) and United States Biological (e.g., catalog no. A0858-070).

Insulin like growth factor binding protein-5

Insulin like growth factor binding protein-5, also known as IGFBP-5 or
ILGFBP-5, is a member of the superfamily of insulin-like growth factor
binding proteins, which are cysteine-rich proteins with conserved cysteine
residues clustered in the amino-terminal and the carboxy-terminal regions of
the molecule. IGFBP-5 interacts with IGF-I and functions to inhibit the
survival effect of IGF-I (Tonner et al., Development 129:4547-4557 (2002))

60



WO 2007/053161 PCT/US2005/045805

and modulate IGF-I ligand-receptor interactions (Tounner et al., Adv. Exp. Med.
Biol. 480:45-53 (2000)). Additional IGFBP-5 binding proteins include
plasminogen activator inhibitor-1 (Tonner et al., J. Endocrinol. 167:265-73
(2000)) and alphas2-casein (Tonner et al., Adv. Exp. Med. Biol. 480:45-53
(2000)).

IGF, plasminogen activator inhibitor-1, alpha s2-casein, or any
fragments thereof, can be used as specific binding molecules to detect IGFBP-5
in a biological sample. Examples of antibodies, or antigen binding fragments
thereof, that specifically bind IGFBP-5 that can also be used to detect IGFBP-5
in a biological sample include the antibodies from Diagnostic Systems
Laboratories Inc. (e.g., catalog no. R00737), Alpha Diagnostic International
(e.g., catalog no. IGFBP5-1s) and Abcam (e.g., catalog no. Ab4257).

Secreted frizzled related protein

The secreted frizzled related proteins are a family of secreted proteins
that contain an N-terminal signal peptide, a frizzled-related CRD, and a C-
terminal hydrophilic region with some homology to the netrins, but lack
evidence of any transmembrane domains.

The secreted frizzled related proteins appear to act as soluble modulators
of Wnt signaling, presumably by competing with membrane frizzled receptors
for the binding of secreted Wnt ligands.

Any Wnt family member protein, or any fragments thereof, can be used
as specific binding molecules to detect secreted frizzled related protein in a
biological sample. One example of an antibody that specifically binds secreted
frizzled related protein and can be used to detect secreted frizzled related
protein in a biological sample is the human secreted frizzled related protein

antibody, (catalog no. AF1384) from R&D systems.
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Screening Assays

As discussed above, the expression level of one ore more polypeptides
of the invention or nucleic acids encoding a polypeptide of the invention is
altered in a subject having a pregnancy related hypertensive disorder, such as
pre-eclampsia or eclampsia, or a propensity to develop such conditions. Based
on these discoveries, polypeptides of the invention (both intracellular and
secreted) are useful for the high-throughput low-cost screening of candidate
compounds to identify those that modulate the expression of a polypeptide of
the invention or nucleic acid molecule encoding a polypeptide of the invention
whose expression is altered in a subject having a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia.

Any number of methods are available for carrying out screening assays
to identify new candidate compounds that alter the expression of a nucleic acid
molecule encoding a polypeptide of the invention. In one working example,
candidate compounds are added at varying concentrations to the culture
medium of cultured cells expressing a nucleic acid sequence encoding a
polypeptide of the invention. Exemplary cell cultures include any mammalian,
yeast, insect, or bacterial cell cultures. Preferred cell cultures include
mammalian cell cultures such as trophoblasts (e.g., BEWO, JAR, and JEG
cells) and HUVECs. These cells can then be used to, screen for new candidate
compounds. Gene expression is then measured, for example, by microarray
analysis, Northern blot analysis (Ausubel et al., supra), or RT-PCR, using any
appropriate fragment prepared from the nucleic acid molecule as a
hybridization probe. The level of gene expression in the presence of the
candidate compound is compared to the level measured in a control culture
medium lacking the candidate compound. A compound considered to be useful
in the invention is one that promotes a decrease in the expression of a
polypeptide, or fragment thereof, or a nucleic acid molecule encoding the
polypeptide, or fragment thereof, selected from the following group of
polypeptides: follistatin related protein, interleukin 8, inhibin A, VEGF-C,
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angiogenin, beta fertilin, hypothetical protein (#AL039458), leukocyte
associated Ig-like receptor secreted protein, erythroid differentiation protein,
adipogenesis inhibitory factor, corticotropin releasing factor binding protein,
alpha-1 anti-chymotrypsin, insulin-like growth factor binding protein -3,
CD33L, cytokine receptor like factor 1, platelet derived endothelial growth
factor, lysyl hydroxylase isoform 2, stanniocalcin precursor, secreted frizzled
related protein, and galectin-3, sperminine oxidase, UDP glycosyltransferase 2
family polypeptide B28, neurotrophic tyrosine kinase receptor 2, neutral
endopeptidase, CDC28 protein kinase regulatory subunit 2, and beta-
glucosidase. Additional useful compounds are compounds that promote an
increase in the expression of a polypeptide, or fragment thereof, or a nucleic
acid molecule encoding the polypeptide, or fragment thereof, selected from the
following group of polypeptides: alpha defensin, ADAM-TS3, cholecystokinin
precursor, interferon stimulated T-cell alpha chemoattractant precursor, and
azurocidin, or the level of any one of the following intracellular polypeptides,
or fragments thereof, in a sample from the subject: lanosterol synthase,
calcium/calmodulin-dependent serine protein kinase, estrogen receptor-
alternatively spliced transcript H, chemokine receptor 1, tyrosinase-related
protein 1, hydoxy-delta-5-steroid dehydrogenase, dihydropyramidinase-like-4,
and cytochrome P450-family 11. Such compounds may be used, for example,
as a therapeutic to treat pregnancy related hypertensive disorders, such as pre-
eclampsia or eclampsia, in a subject.

In another working example, the effect of candidate compounds may be
measured at the level of polypeptide production using the same general
approach and standard immunological techniques, such as Western blotting or
immunoprecipitation with an antibody specific for a polypeptide of the
invention. For example, immunoassays may be used to detect or monitor the
expression of at least one of the polypeptides of the invention in an organism.
Polyclonal or monoclonal antibodies (produced as described above) that are

capable of binding to such a polypeptide may be used in any standard
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immunoassay format (e.g., ELISA, western blot, or RIA assay) to measure the
level of the polypeptide. In some embodiments, a compound that promotes a
decrease in the expression or biological activity of a polypeptide of the
invention is considered particularly useful. Again, such a molecule may be
used, for example, as a therapeutic to delay, ameliorate, or treat the pregnancy
related hypertensive disorder, such as pre-eclampsia or eclampsia, or the
symptoms of the pregnancy related hypertensive disorder in a subject.

In yet another working example, candidate compounds may be screened
to identify those that specifically bind to a polypeptide of the invention. The
efficacy of such a candidate compound is dependent upon its ability to interact
with such a polypeptide or a functional equivalent thereof. Such an interaction
can be readily assayed using any number of standard binding techniques and
functional assays (e.g., those described in Ausubel et al., supra). In one
embodiment, a candidate compound may be tested in vitro for its ability to
specifically bind a polypeptide of the invention.

In another working example, a nucleic acid encoding a polypeptide of
the invention is expressed as a transcriptional or translational fusion protein
with a detectable reporter, and expressed in an isolated cell (e.g., mammalian or
insect cell) under the control of a heterologous promoter, such as aninducible
promoter. The cell expressing the fusion protein is then contacted with a
candidate compound, and the expression of the detectable reporter in that cell is
compared to the expression of the detectable reporter in an untreated control
cell. A candidate compound that alters (e.g., increases or decreases) the
expression of a polypeptide of the invention fused to a detectable reporter is a
compound that is useful for the treatment of a pregnancy related hypertensive
disorder, such as pre-eclampsia or eclampsia.

In one particular working example, a candidate compound that binds to
a polypeptide of the invention may be identified using a chromatography-based
technique. For example, a recombinant polypeptide of the invention may be

purified by standard techniques from cells engineered to express the
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polypeptide (e.g., those described above) and may be immobilized on a
column. A solution of candidate compounds is then passed through the
column, and a compound specific for the immobilized polypeptide of the
invention is identified on the basis of its ability to bind to the polypeptide and
be immobilized on the column. To isolate the compound, the column is
washed to remove non-specifically bound molecules, and the compound of
interest is then released from the column and collected. Similar methods may
be used to isolate a compound bound to a polypeptide microarray. Compounds
isolated by this method (or any other appropriate method) may, if desired, be
further purified (e.g., by high performance liquid chromatography). In
addition, these candidate compounds may be tested for their ability to alter
(e.g., increase or decrease) the activity of a polypeptide of the invention.
Compounds isolated by this approach may also be used, for example, as
therapeutics to treat a pregnancy related hypertensive disorder, such as pre-
eclampsia or eclampsia, in a human subject. Compounds that are identified as
binding to a polypeptide of the invention with an affinity constant less than or
equal to 10 mM are considered particularly useful in the invention.
Alternatively, any in vivo protein interaction detection system, for example,
any two-hybrid assay may be utilized to identify compounds or proteins that
bind to a polypeptide of the invention.

Potential antagonists include organic molecules, peptides, peptide
mimetics, polypeptides, nucleic acids, and antibodies that bind to a polypeptide
of the invention or a nucleic acid sequence encoding a polypeptide of the
invention.

DNA sequences encoding a polypeptide of the invention may also be
used in the discovery and development of a therapeutic compound for the
treatment of a pregnancy related hypertensive disorder, such as pre-eclampsia
or eclampsia. The encoded polypeptide, upon expression, can be used as a

target for the screening of drugs. Additionally, the DNA sequences encoding
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the amino terminal regions of the encoded polypeptide or Shine-Delgarno or
other translation facilitating sequences may be isolated by standard techniques
(Ausubel et al., supra).

Optionally, compounds identified in any of the above-described assays
may be confirmed as useful in an assay for compounds that alter (e.g., increase
or decrease) the biological activity of a polypeptide of the invention using
standard assays such as those described herein.

Small molecules of the invention preferably have a molecular weight
below 2,000 daltons, more preferably between 300 and 1,000 daltons, and most
preferably between 400 and 700 daltons. It is preferred that these small
molecules are organic molecules.

Test compounds and extracts

In general, compounds capable of altering (e.g., increasing or
decreasing) the activity of a polypeptide of the invention are identified from
large libraries of both natural product or synthetic (or semi-synthetic) extracts
or chemical libraries or from polypeptide or nucleic acid libraries, according to
methods known in the art. Those skilled in the field of drug discovery and
development will understand that the precise source of test extracts or
compounds is not critical to the screening procedure(s) of the invention.
Compounds used in screens may include known compounds (for example,
known therapeutics used for other diseases or disorders). Alternatively,
virtually any number of unknown chemical extracts or compounds can be
screened using the methods described herein. Examples of such extracts or
compounds include, but are not limited to, plant-, fungal-, prokaryotic- or
animal-based extracts, fermentation broths, and synthetic compounds, as well
as modification of existing compounds. Numerous methods are also available
for generating random or directed synthesis (e.g., semi-synthesis or total
synthesis) of any number of chemical compounds, including, but not limited to,
saccharide-, lipid-, peptide-, and nucleic acid-based compounds. Synthetic

compound libraries are commercially available from Brandon Associates
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(Merrimack, NH) and Aldrich Chemical (Milwaukee, WI). Alternatively,
libraries of natural compounds in the form of bacterial, fungal, plant, and
animal extracts are commercially available from a number of sources,
including Biotics (Sussex, UK), Xenova (Slough, UK), Harbor Branch
Oceangraphics Institute (Ft. Pierce, FL), and PharmaMar, U.S.A. (Cambridge,
MA). In addition, natural and synthetically produced libraries are produced, if
desired, according to methods known in the art, e.g., by standard extraction and
fractionation methods. Furthermore, if desired, any library or compound is
readily modified using standard chemical, physical, or biochemical methods.

In addition, those skilled in the art of drug discovery and development
readily understand that methods for dereplication (e.g., taxonomic
dereplication, biological dereplication, and chemical dereplication, or any
combination thereof) or the elimination of replicates or repeats of materials
already known for their molt-disrupting activity should be employed whenever
possible.

When a crude extract is found to alter (e.g., increase or decrease) the
activity of a polypeptide of the invention by at least 10%, 20%, 30%, 40%,
50%, 60%, 70%, 80%, 90%, or more, or to bind to a polypeptide of the
invention, further fractionation of the positive lead extract is nécessary to
isolate chemical constituents responsible for the observed effect. Thus, the
goal of the extraction, fractionation, and purification process is the careful
characterization and identification of a chemical entity within the crude extract
that alters (e.g., increases or decreases) the activity of a polypeptide of the
invention. Methods of fractionation and purification of such heterogeneous
extracts are known in the art. If desired, compounds shown to be useful as
therapeutics for the treatment of a pregnancy related hypertensive disorder in a

human are chemically modified according to methods known in the art.
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Therapeutics

The present invention features methods and compositions for treating or
preventing pregnancy related hypertensive disorders, such as pre-eclampsia or
eclampsia, in a subject. We have discovered that levels of follistatin related
protein, interleukin 8, inhibin A, VEGF-C, angiogenin, beta fertilin,
hypothetical protein (#AL039458), leukocyte associated Ig-like receptor
secreted protein, erythroid differentiation protein, adipogenesis inhibitory
factor, corticotropin releasing factor binding protein, alpha-1 anti-
chymotrypsin, insulin-like growth factor binding protein-5, CD33L, cytokine
receptor like factor 1, platelet derived endothelial growth factor, lysyl
hydroxylase isoform 2, stanniocalcin precursor, secreted frizzled related
protein, and galectin-3 are increased in subjects having pregnancy related
hypertensive disorders, such as pre-eclampsia or eclampsia, or predisposition
thereto. Therefore, the invention includes methods and agents that decrease the
expression levels or biological activity of any one or more of these
polypeptides or nucleic acid molecules. Such agents include compounds that
downregulate or inhibit the biological activity of any one or more of the above
polypeptides; a purified antibody or antigen-binding fragment that specifically
binds any one of the above polypeptides; antisense nucleobase oligomers; and
dsRNAs targeting any of the above polypeptides. These methods are described
in detail below.

We have also discovered that the levels of alpha defensin, ADAM-TS3,
cholecystokinin precursor, interferon stimulated T-cell alpha chemoattractant
precursor, and azurocidin are decreased in subjects having a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia, or a predisposition
to develop such conditions. Therefore, the invention also includes any methods
and agents that increase the expression levels or biological activity of any one

or more of these polypeptides or nucleic acid molecules. Such agents include
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compounds that upregulate or increase the biological activity of any one or
more of the above polypeptides or purified forms of the polypeptides
themselves.

These methods and agents can be combined with any additional
therapies for pregnancy related hypertensive disorders such as therapeutics
aimed at decreasing sFlt-1 or soluble endoglin levels or increasing VEGF or
PIGF levels as described in U.S. Patent Application Publication Numbers
20040126828, 20050025762, and 20050170444; PCT Publication Numbers
WO 2004/008946 and WO 2005/077007; and U.S Patent Application Seﬁal
Number 11/235,577.

In addition to the use of compounds that can increase the levels of any
of the above polypeptides in a subject sample, the invention provides for the
use of any chronic hypertension medications used in combination with any of
the therapeutic methods described herein. Medications used for the treatment
of hypertension during pregnancy include methyldopa, hydralazine
hydrochloride, or labetalol. For each of these medications, modes of
administration and dosages are determined by the physician and by the

manufacturer’s instructions.

Purified proteins

In a preferred embodiment of the present invention, purified forms of
any one or more of the following polypeptides: alpha defensin, ADAM-TS3,
cholecystokinin precursor, interferon stimulated T-cell alpha chemoattractant
precursor, and azurocidin are administered to the subject in order to treat or
prevent pregnancy related hypertensive disorders, such as pre-eclampsia or
eclampsia.

Purified alpha defensin, ADAM-TS3, cholecystokinin precursor,
interferon stimulated T-cell alpha chemoattractant precursor, and azurocidin
polypeptides include any polypeptide with an amino acid sequence that is

homologous, more desirably, substantially identical to the amino acid sequence
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of alpha defensin, ADAM-TS3, cholecystokinin precursor, interferon
stimulated T-cell alpha chemoattractant precursor, and azurocidin, that can
induce angiogenesis or that is capable of promoting selective growth of

vascular endothelial cells or umbilical vein endothelial cells.

Therapeutic nucleic acids

Recent work has shown that the delivery of nucleic acid molecules (e.g.,
DNA or RNA) capable of expressing an endothelial cell mitogen such as
VEGF to the site of a blood vessel injury will induce proliferation and
reendothelialization of the injured vessel. While the present invention does not
relate to blood vessel injury, these general techniques for the delivery of
nucleic acid to endothelial cells can be used in the present invention for the
delivery of nucleic acids encoding alpha defensin, ADAM-TS3,
cholecystokinin precursor, interferon stimulated T-cell alpha chemoattractant
precursor, or azurocidin. These general techniques are described in U.S. Patent
Nos. 5,830,879 and 6,258,787 and are incorporated herein by reference.

In the present invention, the nucleic acid molecule may be any nucleic
acid (e.g., DNA or RNA) including genomic DNA, cDNA, and mRNA,
encoding any of the following: alpha defensin, ADAM-TS3, cholecystokinin
precursor, interferon stimulated T-cell alpha chemoattractant precursor, or
azurocidin. The nucleic acids encoding the desired protein may be obtained

using routine procedures in the art, e.g. recombinant DNA, PCR amplification.

Modes for delivering nucleic acids

For any of the nucleic acid applications described herein, standard
methods for administering nucleic acids can be used. For example, to simplify
the manipulation and handling of the nucleic acid encoding any of the
following polypeptides: alpha defensin, ADAM-TS3, cholecystokinin
precursor, interferon stimulated T-cell alpha chemoattractant precursor, or

azurocidin; the nucleic acid is preferably inserted into a cassette where it is
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operably linked to a promoter. The promoter must be capable of driving
expression of the polypeptide in the desired target host cell. The selection of
appropriate promoters can readily be accomplished. Preferably, one would use
a high expression promoter. An example of a suitable promoter is the 763-
base-pair cytomegalovirus (CMV) promoter. The Rous sarcoma virus (RSV)
(Davis, et al., Hum. Gene Ther. 4:151-159, 1993) and mouse mammary tumor
virus (MMTYV) promoters may also be used. Certain proteins can be expressed
using their native promoter. Other elements that can enhance expression can
also be included (e.g., enhancers or a system that results in high levels of
expression such as a tat gene and tar element). The recombinant vector can be
a plasmid vector such as pUC118, pBR322, or other known plasmid vectors,
that includes, for example, an E. coli origin of replication (see, Sambrook, et
al., Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory
press, 1989). The plasmid vector may also include a selectable marker such as
the P lactamase gene for ampicillin resistance, provided that the marker
polypeptide does not adversely affect the metabolism of the organism being
treated. The cassette cangalso be bound to a nucleic acid binding moiety in a
synthetic delivery system, such as the system disclosed in PCT Publication No.
W095/22618.

The nucleic acid can be introduced into the cells by any means
appropriate for the vector employed. Many such methods are well known in
the art (Sambrook et al., supra, and Watson et al., “Recombinant DNA”,
Chapter 12, 2d edition, Scientific American Books, 1992). Recombinant
vectors can be transferred by methods such as calcium phosphate precipitation,
electroporation, liposome-mediated transfection, gene gun, microinjection,
viral capsid-mediated transfer, polybrene-mediated transfer, or protoplast
fusion. For a review of the procedures for liposome preparation, targeting and
delivery of contents, see Mannino and Gould-Fogerite, (Bio Techniques, 6:682-
690, 1988), Felgner and Holm, (Bethesda Res. Lab. Focus, 11:21, 1989) and
Maurer (Bethesda Res. Lab. Focus, 11:25, 1989).
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Transfer of the recombinant vector (either plasmid vector or viral
vectors) can be accomplished through direct injection into the amniotic fluid or
intravenous delivery.

Gene delivery using adenoviral vectors or adeno-associated vectors
(AAV) can also be used. Adenoviruses are present in a large number of animal
species, are not very pathogenic, and can replicate equally well in dividing and
quiescent cells. As a general rule, adenoviruses used for gene delivery are
lacking one or more genes required for viral replication. Replication-defective
recombinant adenoviral vectors used for the delivery of a nucleic acid encoding
a desired protein, can be produced in accordance with art-known techniques
(see Quantin et al., Proc. Natl. Acad. Sci. USA, 89:2581-2584, 1992; Stratford-
Perricadet et al., J. Clin. Invest., 90:626-630, 1992; and Rosenfeld et al., Cell,
68:143-155, 1992). For an example of the use of gene therapy in utero see
U.S. Patent No. 6,399,585.

Once transferred, the nucleic acid is expressed by the cells at the site of
injury for a period of time sufficient to increase blood serum levels of the
desired protein. Because the vectors containing the nucleic acid are not
normally incorporated into the genome of the cells, expression of the protein of
interest takes place for only a limited time. Typically, the protein is expressed
at therapeutic levels for about two days to several weeks, preferably for about
one to two weeks. Re-application of the DNA can be utilized to provide

additional periods of expression of the therapeutic protein.

Therapeutic nucleobase oligomers that inhibit protein expression

The present invention also features the use of nucleobase oligomers to
downregulate expression of any of the following: follistatin related protein,
interleukin 8, inhibin A, VEGF-C, angiogenin, beta fertilin, hypothetical
protein (#A1.039458), leukocyte associated Ig-like receptor secreted protein,
erythroid differentiation protein, adipogenesis inhibitory factor, corticotropin

releasing factor binding protein, alpha-1 anti-chymotrypsin, insulin-like growth
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factor binding protein-5, CD33L, cytokine receptor like factor 1, platelet
derived endothelial growth factor, lysyl hydroxylase isoform 2, stanniocalcin
precursor, secreted frizzled related protein, and galectin-3.

In one example, the nucleobase oligomer is an antisense nucleobase
oligomer. By binding to the complementary nucleic acid sequence (the sense
or coding strand), antisense nucleobase oligomers are able to inhibit protein
expression presumably through the enzymatic cleavage of the RNA strand by
RNAse H. Preferably the antisense nucleobase oligomer is capable of reducing
expression of one or more of the above polypeptides or nucleic acids encoding
one or more of the above polypeptides in a cell that expresses increased levels
of that protein. Preferably the decrease in protein expression is at least 10%
relative to cells treated with a control nucleobase oligomer, more preferably
25%, and most preferably 50%, 60%, 70%, 80%, 90%, 95%, 96%, 97%, 98%,
99% or greater. Methods for selecting and preparing antisense nucleobase
oligomers are well known in the art. For an example of the use of antisense
nucleobase oligomers to downregulate VEGF expression see U.S. Patent No.
6,410,322, Methods for assaying levels of protein expression are also well
known in the art and include western blotting, immunoprecipitation, and
ELISA.

The present invention also features the use of RNA interference (RNAi)
to inhibit expression of any one or more of the following: follistatin related
protein, interleukin 8, inhibin A, VEGF-C, angiogenin, beta fertilin,
hypothetical protein (#AL039458), leukocyte associated Ig-like receptor
secreted protein, erythroid differentiation protein, adipogenesis inhibitory
factor, corticotropin releasing factor binding protein, alpha-1 anti-
chymotrypsin, insulin-like growth factor binding protein-5, CD33L, cytokine
receptor like factor 1, platelet derived endothelial growth factor, lysyl
hydroxylase isoform 2, stanniocalcin precursor, secreted frizzled related
protein, and galectin-3. RNA interference (RNAi) is a mechanism of post-

transcriptional gene silencing (PTGS) in which double-stranded RNA (dsRNA)
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corresponding to a gene or mRNA of interest is introduced into an organism
resulting in the degradation of the corresponding mRNA. In the RNAi
reaction, both the sense and anti-sense strands of a dSRNA molecule are
processed into small RNA fragments or segments ranging in length from 18 to
25 nucleotides, preferably 21 to 23 nucleotides (nt), and having 2-nucleotide 3’
tails. Alternatively, synthetic dsSRNAs, which are 21 to 23 nt in length and
have 2-nucleotide 3 tails, can be synthesized, purified and used in the reaction.
These 21 to 23 nt dsRNAs are known as “guide RNAs” or “short interfering
RNAs” (siRNAs). dsRNAs or siRNAs that are useful in the present invention
are substantially complementary (e.g., at least 85%, 90%, 95%, 96%, 97%,
98%, 99%, or more) to at least 18, 19, 20, 21, 22, 23, 24, or 25 consecutive
nucleotides of a gene encoding any one or more of the following polypeptides:
follistatin related protein, interleukin 8, inhibin A, VEGF-C, angiogenin, beta
fertilin, hypothetical protein (#AL039458), leukocyte associated Ig-like
receptor secreted protein, erythroid differentiation protein, adipogenesis
inhibitory factor, corticotropin releasing factor binding protein, alpha-1 anti-
chymotrypsin, insulin-like growth factor binding protein-5, CD33L, cytokine
receptor like factor 1, platelet derived endothelial growth factor, lysyl
hydroxylase isoform 2, stanniocalcin precursor, secreted frizzled related
protein, and galectin-3.

The siRNA duplexes then bind to a nuclease complex composed of
proteins that target and destroy endogenous mRNAs having homology to the
siRNA within the complex. Although the identity of the proteins within the
complex remains unclear, the function of the complex is to target the
homologous mRNA molecule through base pairing interactions between one of
the siRNA strands and the endogenous mRNA. The mRNA is then cleaved
approximately 12 nt from the 3’ terminus of the siRNA and degraded. In this

manner, specific genes can be targeted and degraded, thereby resulting in a loss
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of protein expression from the targeted gene. siRNAs can also be chemically
synthesized or obtained from a company that chemically synthesizes siRNAs
(e.g., Dharmacon Research Inc., Pharmacia, or ABI).

General descriptions of the specific requirements and modifications of
dsRNA are described in PCT Publication No. WO01/75164. While dsRNA
molecules can vary in length, it is most preferable to use siRNA molecules
which are 21- to 23- nucleotide dsRNAs with characteristic 2- to 3- nucleotide
3 overhanging ends typically either (2°-deoxy) thymidine or uracil. The
siRNAs typically comprise a 3° hydroxyl group. Single stranded siRNA as
well as blunt ended forms of dsRNA and shRNA can also be used. In order to
further enhance the stability of the RNA, the 3’ overhangs can be stabilized
against degradation. In one such embodiment, the RNA is stabilized by
including purine nucleotides, such as adenosine or guanosine. Alternatively,
substitution of pyrimidine nucleotides by modified analogs, e.g., substitution of
uridine 2-nucleotide overhangs by (2’-deoxy) thymidine is tolerated and does
not affect the efficiency of RNAi. The absence of a 2° hydroxyl group
significantly enhances the nuclease resistance of the )c)verhang in tissue culture
medium.

Alternatively siRNA can be prepared using any of the methods set forth
in PCT Publication No. WO01/75164 or using standard procedures for in vitro
transcription of RNA and dsRNA annealing procedures as described in
Elbashir et al. (Genes & Dev., 15:188-200, 2001). siRNAs are also obtained as
described in Elbashir et al. by incubation of dsRNA that corresponds to a
sequence of the target gene in a cell-free Drosophila lysate from syncytial
blastoderm Drosophila embryos under conditions in which the dsRNA is
processed to generate siRNAs of about 21 to about 23 nucleotides, which are
then isolated using techniques known to those of skill in the art. For example,

gel electrophoresis can be used to separate the 21-23 nt RNAs and the RNAs
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can then be eluted from the gel slices. In addition, chromatography (e.g., size
exclusion chromatography), glycerol gradient centrifugation, and affinity
purification with antibody can be used to isolate the 21 to 23 nt RNAs.

A variety of methods are available for transfection, or introduction, of
dsRNA or oligonucleotides into mammalian cells. For example, there are
several commercially available transfection reagents including but not limited
to: TransIT-TKO™ (Mirus, Cat. # MIR 2150), Transmessenger™ (Qiagen,
Cat. # 301525), and Oligofectamine™ (Invitrogen, Cat. # MIR 12252-011).
Protocols for each transfection reageht are available from the manufacturer.

In the present invention, the dsRNA, or siRNA, is substantially
complementary (e.g., 85%, 90%, 95%, 96%, 97%, 98%, 99%, or more) to at
least a portion of the mRNA sequence of any one of the following proteins:
follistatin related protein, interleukin 8, inhibin A, VEGF-C, angiogenin, beta
fertilin, hypothetical protein (#AL039458), leukocyte associated Ig-like
receptor secreted protein, erythroid differentiation protein, adipogenesis
inhibitory factor, corticotropin releasing factor binding protein, alpha-1 anti-
chymotrypsin, insulin-like growth factor binding protein -5, CD33L, cytokine
receptor like factor 1, platelet derived endothelial growth factor, lysyl
hydroxylase isoform 2, stanniocalcin precursor, secreted frizzled related
protein, and galectin —3 and can reduce or inhibit the expression of the protein.
Preferably, the decrease in protein expression is at least 10% relative to cells
treated with a control dsRNA or siRNA, more preferably 25%, and most
preferably at least 50%. Methods for assaying levels of protein expression are
also well known in the art and include western blotting, immunoprecipitation,
and ELISA.

In the present invention, the nucleobase oligomers used include any
modification that enhances the stability or function of the nucleic acid in any
way. Examples include modifications to the phosphate backbone, the
internucleotide linkage, or to the sugar moiety. Examples of modifications that

may be used in the nucleobase oligomers of the invention, can be found in U.S.
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Patent Application Publication Nos. 20030114412, paragraphs [0030] to [0046]
and 20030114407, paragraphs [0036] to [0055], and 20030190659, paragraphs
[0083] to [0106].

Assays for gene and protein expression

The following methods can be used to evaluate protein or gene
expression and determine efficacy for any of the above-mentioned methods for
increasing or decreasing the expression of any one or more polypeptides of the
invention.

A sample from the subject (e.g., a bodily fluid such as blood, serum,
plasma, urine, amniotic fluid, and cerebrospinal fluid, a cell, or a tissue) is
measured for levels of a desired polypeptide, using methods such as ELISA,
western blotting, or immunoassays using specific antibodies. Methods used to
measure serum levels of polypeptides include ELISA, western blotting, or
immunoassays using specific antibodies. A positive result is considered an
alteration of at least 20%, preferably 30%, more preferably at least 50%, 60%,
70%, 80%, 90%, 95%, 96%, 97%, 98%, 99% or more in the serum levels of a
polypeptide of the invention as compared to a reference sample.

In addition, in vitro angiogenesis assays can be performed to determine
if the subject’s blood has converted from an anti-angiogenic state to a pro-
angiogenic state. One example of such an in vitro assay for angiogenesis is the
endothelial tube assay. In this assay, growth factor reduced Matrigel (7
mg/mL, Collaborative Biomedical Products, Bedford, MA) is placed in wells
(100 pl/well) of a pre-chilled 48-well cell culture plate and is incubated at 37°
C for 25-30 minutes to allow polymerization. Human umbilical vein
endothelial cells (30,000 + in 300 pl of endothelial basal medium with no
serum, Clonetics, Walkersville, MD) at passages 3-5 are treated with 10%
patient serum, platéd onto the Matrigel coated wells, and are incubated at 37° C
for 12-16 hours. Tube formation is then assessed through an inverted phase

contrast microscope at 4X (Nikon Corporation, Tokyo, Japan) and is analyzed
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(tube area and total length) using the Simple PCI imaging analysis software. A
positive result can be considered conversion from an anti-angiogenic state to a
pro-angiogenic state using the in vitro angiogenesis assay.

Bodily fluid samples from the subject can also be measured for levels of
nucleic acid encoding a polypeptide of the invention. There are several art-
known methods to assay for gene expression. Some examples include the
preparation of RNA from the blood samples of the subject and the use of the
RNA for northern blotting, PCR based amplification, or RNAse protection

assays.

Use of antibodies for therapeutic treatment

The use of compounds, such as antibodies, to bind to and neutralize the
activity of any one or more of the following polypeptides: follistatin related
protein, interleukin 8, inhibin A, VEGF-C, angiogenin, beta fertilin,
hypothetical protein (#AL039458), leukocyte associated Ig-like receptor
secreted protein, erythroid differentiation protein, adipogenesis inhibitory
factor, corticotropin releasing factor binding protein, alpha-1 anti-
chymotrypsin, insulin-like growth factor binding protein -5, CD33L, cytokine
receptor like factor 1, platelet derived endothelial growth factor, lysyl
hydroxylaée isoform 2, stanniocalcin precursor, secreted frizzled related
protein, and galectin —3, can be used to prevent or treat pre-eclampsia or
eclampsia.

The present invention provides antibodies that bind specifically to the
any of the above proteins. The antibodies are used to neutralize the activity of
any one or more of the above proteins. Methods for the preparation and use of
antibodies for therapeutic purposes are described in several patents including
U.S. Patent Numbers 6,054,297; 5,821,337; 6,365,157, and 6,165,464 and are

incorporated herein by reference. Antibodies can be polyclonal or monoclonal;
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monoclonal antibodies are preferred. Some examples of antibodies to some of
the polypeptides of the invention are described above under “Exemplary
binding molecules and antibodies.”

Monoclonal antibodies, particularly those derived from rodents
including mice, have been used for the treatment of various diseases; however,
there are limitations to their use including the induction of a human anti-mouse
immunoglobulin response that causes rapid clearance and a reduction in the
efficacy of the treatment. For example, a major limitation in the clinical use of
rodent monoclonal antibodies is an anti-globulin response during therapy
(Miller et al., Blood, 62:988-995 1983; Schroff et al., Cancer Res., 45:8379-885,
1985).

The art has attempted to overcome this problem by constructing
“chimeric” antibodies in which an animal antigen-binding variable domain is
coupled to a human constant domain (U.S. Pat. No. 4,816,567; Morrison et al.,
Proc. Natl. Acad. Sci. USA, 81:6851-6855, 1984; Boulianne et al., Nature,
312:643-646, 1984; Neuberger et al., Nature, 314:268-270, 1985). The
production and use of such chimeric antibodies are described below.

A cocktail of the monoclonal antibodies of the present invention can be
used as an effective treatment for pregnancy related hypertensive disorders,
such as pre-eclampsia or eclampsia. The cocktail may include as few as two,
three, or four different antibodies or as many as six, eight, or ten different
antibodies. In addition, the antibodies of the present invention can be
combined with an anti-hypertensive drug (e.g., methyldopa, hydralazine
hydrochloride, or labetalol) or any other medication used to treat pregnancy
related hypertensive disorders, such as pre-eclampsia or eclampsia, or the
symptoms associated with pregnancy related hypertensive disorders.

Non-limiting examples of antibodies that are useful in the methods of
the invention are as follows: anti-interleukin 8 (see Leong et al. Cyrokine

16:106-119, 2001 and Mian et al., Clin. Cancer Res. 9:3167-3175, 2003); anti-
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inhibin A (Verotec Catalog No. MCA9518, see Rishi et al. 4m. J. Surg. Pathol.
21:582-589, 1997); and anti-VEFG-C (e.g., Alitalo et al., U.S. Patent No.
6,361,946).

Preparation of Antibodies

Monoclonal antibodies that specifically bind to any of the polypeptides
of the invention may be produced by methods known in the art. These methods
include the immunological method described by Kohler and Milstein (Nature,
256: 495-497, 1975) and Campbell (“Monoclonal Antibody Technology, The
Production and Characterization of Rodent and Human Hybridomas” in
Burdon et al., Eds., Laboratory Techniques in Biochemistry and Molecular
Biology, Volume 13, Elsevier Science Publishers, Amsterdam, 1985), as well
as by the recombinant DNA method described by Huse et al. (Science, 246,
1275-1281, 1989).

Monoclonal antibodies may be prepared from supernatants of cultured
hybridoma cells or from ascites induced by intra-peritoneal inoculation of
hybridoma cells into mice. The hybridoma technique described originally by
Kohler and Milstein (Eur. J. Immunol, 6, 511-519, 1976) has been widely
applied to produce hybrid cell lines that secrete high levels of monoclonal
antibodies against many specific antigens.

The route and schedule of immunization of the host animal or cultured
antibody-producing cells therefrom are generally in keeping with established
and conventional techniques for antibody stimulation and production.
Typically, mice are used as the test model, however, any mammalian subject
including human subjects or antibody producing cells therefrom can be
manipulated according to the processes of this invention to serve as the basis
for production of mammalian, including human, hybrid cell lines.

After immunization, immune lymphoid cells are fused with myeloma
cells to generate a hybrid cell line that can be cultivated and subcultivated

indefinitely, to produce large quantities of monoclonal antibodies. For
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purposes of this invention, the immune lymphoid cells selected for fusion are
lymphocytes and their normal differentiated progeny, taken either from lymph
node tissue or spleen tissue from immunized animals. The use of spleen cells
is preferred, since they offer a more concentrated and convenient source of
antibody producing cells with respect to the mouse system. The myeloma cells
provide the basis for continuous propagation of the fused hybrid. Myeloma
cells are tumor cells derived from plasma cells. Murine myeloma cell lines can
be obtained, for example, from the American Type Culture Collection (ATCC;
Manassas, VA). Human myeloma and mouse-human heteromyeloma cell lines
have also been described (Kozbor et al., J. Immunol., 133:3001-3005, 1984,
Brodeur et al., Monoclonal Antibody Production Techniques and Applications,
Marcel Dekker, Inc., New York, pp. 51-63, 1987).

The hybrid cell lines can be maintained ir vitro in cell culture media.
Once the hybridoma cell line is established, it can be maintained on a variety of
nutritionally adequate media such as hypoxanthine-aminopterin-thymidine
(HAT) medium. Moreover, the hybrid cell lines can be stored and preserved in
any number of conventional ways, including freezing and storage under liquid
nitrogen. Frozen cell lines can be revived and cultured indefinitely with
resumed synthesis and secretion of monoclonal antibody. The secreted
antiﬁody is recovered from tissue culture supernatant by conventional methods
such as precipitation, ion exchange chromatography, affinity chromatography,
or the like.

The antibody may be prepared in any mammal, including mice, rats,
rabbits, goats, and humans. The antibody may be a member of one of the
following immunoglobulin classes: IgG, IgM, IgA, IgD, or IgE, and the
subclasses thereof, and preferably is an IgG antibody.

While the preferred animal for producing monoclonal antibodies is
mouse, the invention is not so limited; in fact, human antibodies may be used
and may prove to be preferable. Such antibodies can be obtained by using

human hybridomas (Cole et al., “Monoclonal Antibodies and Cancer Therapy”’,
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Alan R. Liss Inc., p. 77-96, 1985). In the present invention, techniques
developed for the production of chimeric antibodies by splicing the genes from
a mouse antibody molecule of appropriate antigen specificity together with
genes from a human antibody molecule can be used (Morrison et al., Proc.
Natl. Acad. Sci. 81, 6851-6855, 1984; Neuberger et al., Nature 312, 604-608,
1984; Takeda et al., Naturé 314, 452-454, 1985); such antibodies are within the
scope of this invention and are described below.

As another alternative to the cell fusion technique, Epstein-Barr virus
(EBV) immortalized B cells are used to produce the monoclonal antibodies of
the present invention (Crawford D. et al., J. of Gen. Virol., 64:697-700, 1983;
Kozbor and Roder, J. Immunol., 4:1275-1280, 1981; Kozbor et al., Methods in
Enzymology, 121:120-140, 1986). In general, the procedure consists of
isolating Epstein-Barr virus from a suitable source, generally an infected cell
line, and exposing the target antibody secreting cells to supernatants containing
the virus. The cells are washed, and cultured in an appropriate cell culture
medium. Subsequently, virally transformed cells present in the cell culture can
be identified by the presence of the Epstein-Barr viral nuclear antigen, and
transformed antibody secreting cells can be identified using standard methods
known in the art. Other methods for producing monoclonal antibodies, such as

recombinant DNA, are also included within the scope of the invention.

Preparation of immunogens

Any of the polypeptides of the invention may be used alone as an
immunogen, or may be attached to a carrier protein or to other c;bjects, such as
sepharose beads. Any of the proteins of the invention may be purified from
cells known to express the endogenous protein such as human umbilical vein
endothelial cells (trophoblasts or HUVEC; Burrows et al., Clin. Cancer Res.
1:1623-1634, 1995; Fonsatti et al., Clin. Cancer Res. 6:2037-2043, 2000).
Additionally, nucleic acid molecules that encode any of the polypeptides of the

invention, or portions thereof, can be inserted into known vectors for
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expression in host cells using standard recombinant DNA techniques. Suitable
host cells for protein expression include baculovirus cells (e.g., S9 cells),
bacterial cells (e.g., E. coli), and mammalian cells (e.g., NTH3T3 cells).

In addition, peptides derived from any of the polypeptides of the
invention can be synthesized and used as immunogens. The methods for
making antibody to peptides are well known in the art and generally require
coupling the peptide to a suitable carrier molecule, such as serum albumin.
Peptides can be any length, preferably 10 amino acids or greater, more
preferably 25 amino acids or greater, and most preferably 40, 50, 60, 70, 80, or
100 amino acids or greater. Preferably, the amino acid sequences are at least
60%, more preferably 85%, and, most preferably 90%, 95%, 96%, 97%, 98%,
99%, or 100% identical to the sequence of any of the nucleic acid sequences
encoding the polypeptides of the invention. The peptides can be commercially
obtained or made using techniques well known in the art, such as, for example,
the Merrifield solid-phase method (Science, 232:341-347, 1985). The
procedure may use commercially available synthesizers such as a Biosearth
9500 automated peptide machine, with cleavage of the blocked amino acids
being achieved with hydrogen fluoride, and the peptides purified by preparative
HPLC using a Waters Delta Prep 3000 instrument, on a 15-20 pm Vydac C4
PrepPAK column.

Functional equivalents of antibodies

The invention also includes functional equivalents of the antibodies
described in this specification. Functional equivalents include polypeptides
with amino acid sequences substantially identical to the amino acid sequence of
the variable or hypervariable regions of the antibodies of the invention.
Functional equivalents have binding characteristics comparable to those of the
antibodies, and include, for example, chimerized, humanized and single chain
antibodies as well as fragments thereof. Methods of producing such functional

equivalents are disclosed, for example, in PCT Publication No. W093/21319;
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European Patent Application No. 239,400; PCT Publication No. WO89/09622;
European Patent Application No. 338,745; European Patent Application No.
332424; and U.S. Patent No. 4,816,567; each of which is herein incorporated
by reference.

Chimerized antibodies preferably have constant regions derived
substantially or exclusively from human antibody constant regions and variable
regions derived substantially or exclusively from the sequence of the variable
region from a mammal other than a human. Such humanized antibodies are
chimeric immunoglobulins, immunoglobulin chains or fragments thereof (such
as Fv, Fab, Fab', F(ab'), or other antigen-binding subsequences of antibodies)
which contain minimal sequence derived from non-human immunoglobulin.
Methods for humanizing non-human antibodies are well known in the art (for
reviews see Vaswani and Hamilton, Ann Allergy Asthma Immunol., 81:105-
119, 1998 and Carter, Nature Reviews Cancer, 1:118-129, 2001). Generally, a
humanized antibody has one or more amino acid residues introduced into it
from a source that is non-human. These non-human amino acid residues are
often referred to as import residues, which are typically taken from an import
variable domain. Humanization can be essentially performed following the
methods known in the art (Jones et al., Nature, 321:522-525, 1986; Riechmann
et al., Nature, 332:323-329, 1988; and Verhoeyen et al., Science, 239:1534-
1536 1988), by substituting rodent CDRs or other CDR sequences for the
corresponding sequences of a human antibody. Accordingly, such humanized
antibodies are chimeric antibodies wherein substantially less than an intact
human variable domain has been substituted by the corresponding sequence
from a non-human species (see for example, U.S. Patent No. 4,816,567). In
practice, humanized antibodies are typically human antibodies in which some
CDR residues and possibly some FR residues are substituted by residues from
analogous sites in rodent antibodies (Presta, Curr. Op. Struct. Biol., 2:593-596,
1992).
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Additional methods for the preparation of humanized antibodies can be
found in U.S. Patent Nos. 5,821,337, 6,054,297, 6,639,055, and Carter, (supra)
which are all incorporated herein by reference. The humanized antibody is
selected from any class of immunoglobulins, including IgM, IgG, IgD, IgA and
IgE, and any isotype, including IgG;, IgG,, IgGs, and IgGs. Where cytotoxic
activity is not needed, such as in the present invention, the constant domain is
preferably of the IgG, class. The humanized antibody may comprise sequences
from more than one class or isotype, and selecting particular constant domains
to optimize desired effector functions is within the ordinary skill in the art.

Human antibodies can also be produced using various techniques known
in the art, including phage display libraries (Marks et al., J. Mol. Biol.,
222:581-597, 1991 and Winter et al. Annu. Rev. Immunol., 12:433-455, 1994).
The techniques of Cole et al. and Boerner et al. are also useful for the
preparation of human monoclonal antibodies (Cole et al., supra; Boerner et al.,
J. Immunol., 147: 86-95, 1991).

Suitable mammals other than a human include any mammal from which
monoclonal antibodies may be made. Examples of mammals other than a
human include, for example a rabbit, rat, mouse, horse, goat, or primate; a
mouse is preferred.

Functional equivalents of antibodies also include single-chain antibody
fragments, also known as single-chain antibodies (scFvs). Single-chain
antibody fragments are recombinant polypeptides which typically bind antigens
or receptors; these fragments contain at least one fragment of an antibody
variable heavy-chain amino acid sequence (Vyg) tethered to at least one
fragment of an antibody variable light-chain sequence (Vi) with or without one
or more interconnecting linkers. Such a linker may be a short, flexible peptide
selected to assure that the proper three-dimensional folding of the Vi, and Vg
domains occurs once they are linked so as to maintain the target molecule
binding-specificity of the whole antibody from which the single-chain antibody

fragment is derived. Generally, the carboxyl terminus of the Vi or Vy
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sequence is covalently linked by such a peptide linker to the amino acid
terminus of a complementary Vy and Vg sequence. Single-chain antibody
fragments can be generated by molecular cloning, antibody phage display
library or similar techniques. These proteins can be produced either in
eukaryotic cells or prokaryotic cells, including bacteria.

Single-chain antibody fragments contain amino acid sequences having at
least one of the variable regions or CDRs of the whole antibodies described in
this specification, but are lacking some or all of the constant domains of those
antibodies. These constant domains are not necessary for antigen binding, but
constitute a major portion of the structure of whole antibodies. Single-chain
antibody fragments may therefore overcome some of the problems associated
with the use of antibodies containing part or all of a constant domain. For
example, single-chain antibody fragments tend to be free of undesired

. interactions between biological molecules and the heavy-chain constant region,
or other unwanted biological activity. Additionally, single-chain antibody
fragments are considerably smaller than whole antibodies and may therefore
have greater capillary permeability than whole antibodies, allowing single-
chain antibody fragments to localize and bind to target antigen-binding sites
more efficiently. Also, antibody fragments can be produced on a relatively
large scale in prokaryotic cells, thus facilitating their production. Furthermore,
the relatively small size of single-chain antibody fragments makes them less
likely than whole antibodies to provoke an immune response in a recipient.

Functional equivalents further include fragments of antibodies that have
the same or comparable binding characteristics to those of the whole antibody.
Such fragments may contain one or both Fab fragments or the F(ab’), fragment.
Preferably the antibody fragments contain all six CDRs of the whole antibody,
although fragments containing fewer than all of such regions, such as three,

four or five CDRs, are also functional.
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Further, the functional equivalents may be or may combine members of
any one of the following immunoglobulin classes: IgG, IgM, IgA, IgD, or IgE,

and the subclasses thereof.

Preparation of Functional Equivalents of Antibodies

Equivalents of antibodies are prepared by methods known in the art. For
example, fragments of antibodies may be prepared enzymatically from whole
antibodies. Preferably, equivalents of antibodies are prepared from DNA
encoding such equivalents. DNA encoding fragments of antibodies may be
prepared by deleting all but the desired portion of the DNA that encodes the
full-length antibody.

DNA encoding chimerized antibodies may be prepared by recombining
DNA substantially or exclusively encoding human constant regions and DNA
encoding variable regions derived substantially or exclusively from the
sequence of the variable region of a mammal other than a human. DNA
encoding humanized antibodies may be prepared by recombining DNA
encoding constant regions and variable regions other than the CDRs derived
substantially or exclusively from the corresponding human antitbody regions
and DNA encoding CDRs derived substantially or exclusively from a mammal
other than a human.

Suitable sources of DNA molecules that encode fragments of antibodies
include cells, such as hybridomas, that express the full-length antibody. The
fragments may be used by themselves as antibody equivalents, or may be
recombined into equivalents, as described above.

The DNA deletions and recombinations described in this section may be
carried out by known methods, such as those described in the published patent

applications listed above.
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Antibody Screening and Selection

Monoclonal antibodies are isolated and purified using standard art-
known methods. For example, antibodies can be screened using standard art-
known methods such as ELISA or western blot analysis. Non-limiting
examples of such techniques are described in Examples II and III of U.S.
Patent No. 6,365,157, herein incorporated by reference.

Therapeutic Uses of Antibodies

When used in vivo for the treatment or prevention of a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia, the antibodies of the
subject invention are administered to the subject in therapeutically effective
amounts. Preferably, the antibodies are administered parenterally or
intravenously by continuous infusion. The dose and dosage regimen depends
upon the severity of the disease, and the overall health of the subject. The
amount of antibody administered is typically in the range of about 0.001 to
about 10 mg/kg of subject weight, preferably 0.01 to about 5 mg/kg of subject
weight.

For parenteral administration, the antibodies are formulated in a unit
dosage injectable form (solution, suspension, emulsion) in association with a
pharmaceutically acceptable parenteral vehicle. Such vehicles are inherenﬂy
nontoxic, and non-therapeutic. Examples of such vehicles are water, saline,
Ringer's solution, dextrose solution, and 5% human serum albumin.
Nonaqueous vehicles such as fixed oils and ethyl oleate may also be used.
Liposomes may be used as carriers. The vehicle may contain minor amounts of
additives such as substances that enhance isotonicity and chemical stability,
e.g., buffers and preservatives. The antibodies typically are formulated in such

vehicles at concentrations of about 1 mg/ml to 10 mg/ml.
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Combination therapies
Optionally, a therapeutic of the invention may be administered in
combination with any other standard pregnancy related hypertensive disorder

therapeutic; such methods are known to the skilled artisan.

Dosages and Modes of Administration

Preferably, the therapeutic compound of the invention is administered
during pregnancy for the treatment or prevention of the pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia, or after pregnancy
to treat post-partum pre-eclampsia or eclampsia. Techniques and dosages for
administration vary depending on the type of compound (e.g., chemical
compound, antibody, antisense, or nucleic acid vector) and are well known to
those skilled in the art or are readily determined.

Therapeutic compounds of the present invention may be administered
with a pharmaceutically acceptable diluent, carrier, or excipient, in unit dosage
form. Administration may be parenteral, intravenous, subcutaneous, oral or
local by direct injection into the amniotic fluid. Intravenous delivery by
continuous infusion is the preferred method for administering the therapeutic
compounds of the present invention.

The composition can be in the form of a pill, tablet, capsule, liquid, or
sustained release tablet for oral administration; or a liquid for intravenous,
subcutaneous or parenteral administration; or a polymer or other sustained
release vehicle for local administration.

Methods well known in the art for making formulations are found, for
example, in “Remington: The Science and Practice of Pharmacy” (20th ed., ed.
A.R. Gennaro AR., 2000, Lippincott Williams & Wilkins, Philadelphia, PA).
Formulations for parenteral administration may, for example, contain
excipients, sterile water, saline, polyalkylene glycols such as polyethylene
glycol, oils of vegetable origin, or hydrogenated napthalenes. Biocompatible,

biodegradable lactide polymer, lactide/glycolide copolymer, or
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polyoxyethylene-polyoxypropylene copolymers may be used to control the
release of the compounds. Nanoparticulate formulations (e.g., biodegradable
nanoparticles, solid lipid nanoparticles, liposomes) may be used to control the
biodistribution of the compounds. Other potentially useful parenteral delivery
systems include ethylene-vinyl acetate copolymer particles, osmotic pumps,
implantable infusion systems, and liposomes. The concentration of the
compound in the formulation varies depending upon a number of factors,
including the dosage of the drug to be administered, and the route of
administration.

The compound may be optionally administered as a pharmaceutically
acceptable salt, such as non-toxic acid addition salts or metal complexes that
are commonly used in the pharmaceutical industry. Examples of acid addition
salts include organic acids such as acetic, lactic, pamoic, maleic, citric, malic,
ascorbic, succinic, benzoic, palmitic, suberic, salicylic, tartaric,
methanesulfonic, toluenesulfonic, or trifluoroacetic acids or the like; polymeric
acids such as tannic acid, carboxymethy! cellulose, or the like; and inorganic
acid such as hydrochloric acid, hydrobromic acid, sulfuric acid phosphoric
acid, or the like. Metal complexes include zinc, iron, and the like.

Formulations for oral use include tablets containing the active
ingredient(s) in a mixture with non-toxic pharmaceutically acceptable
excipients. These excipients may be, for example, inert diluents or fillers (e.g.,
sucrose and sorbitol), lubricating agents, glidants, and anti-adhesives (e.g.,
magnesium stearate, zinc stearate, stearic acid, silicas, hydrogenated vegetable
oils, or talc).

Formulations for oral use may also be provided as chewable tablets, or
as hard gelatin capsules wherein the active ingredient is mixed with an inert
solid diluent, or as soft gelatin capsules wherein the active ingredient is mixed
with water or an oil medium.

The dosage and the timing of administering the compound depends on

various clinical factors including the overall health of the subject and the
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severity of the symptoms of the pregnancy related hypertensive disorder, such
as pre-eclampsia. In general, once the pregnancy related hypertensive disorder,
such as pre-eclampsia or a propensity to develop pre-eclampsia, is detected,
continuous infusion of the purified protein is used to treat or prevent further
progression of the condition. Treatment can be continued for a period of time
ranging from 1 to 100 days, more preferably 1 to 60 days, and most preferably
1 to 20 days, or until the completion of pregnancy. Dosages vary depending on
each compound and the severity of the condition and are titrated to achieve a

steady-state blood serum concentration.

Subject monitoring

The diagnostic methods described herein can also be used to monitor the
pregnancy related hypertensive disorder, such as pre-eclampsia or eclampsia,
during therapy or to determine the dosages of therapeutic compounds. In one
example, a therapeutic compound is administered and the level of expression of
a polypeptide of the invention is determined during the course of therapy.

Therapeutics that modulate the expression of any one or more nucleic
acids or polypeptides of the invention are taken as particularly useful in the
invention.

In one example, a therapeutic agent or method that decreases, by 10%,
20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 96%, 97%, 98%, 99% or
more, the level of any of the following polypeptides or nucleic acids encoding
the polypeptides: follistatin related protein, interleukin 8, inhibin A, VEGF-C,
angiogenin, beta fertilin, hypothetical protein (#AL039458), leukocyte
associated Ig-like receptor secreted protein, erythroid differentiation protein,
adipogenesis inhibitory factor, corticotropin releasing factor binding protein,
alpha-1 anti-chymotrypsin, insulin-like growth factor binding protein-35,
CD33L, cytokine receptor like factor 1, platelet derived endothelial growth
factor, lysyl hydroxylase isoform 2, stanniocalcin precursor, secreted frizzled

related protein, galectin-3, sperminine oxidase, UDP glycosyltransferase 2
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family polypeptide B28, neurotrophic tyrosine kinase receptor 2, neutral
endopeptidase, CDC28 protein kinase regulatory subunit 2, and beta
glucosidase during the course of therapy, is considered to be an effective
therapeutic agent or an effective dosage of a therapeutic agent. In another
example, a therapeutic agent or method that increaseé., by 10%, 20%, 30%,
40%, 50%, 60%, 70%, 80%, 90%, 95%., 96%, 97%, 98%, 99% or more, the
level of any of the following polypeptides or nucleic acids encoding the
polypeptides: alpha defensin, ADAM-TS3, cholecystokinin precursor,
interferon stimulated T-cell alpha chemoattractant precursor, azurocidin,
lanosterol synthase, calcium/calmodulin-dependent serine protein kinase,
estrogen receptor-alternatively spliced transcript H, chemokine receptor 1,
tyrosinase-related protein 1, hydoxy-delta-5-steroid dehydrogenase,
dihydropyramidinase-like-4, and cytochrome P450-family 11 during the course
of therapy, is considered to be an effective therapeutic agent or an effective
dosage of a therapeutic agent.

The disease state or treatment of a subject having a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia, or a propensity to
develop such a condition, can be monitored using the methods and
compositions of the invention. In one embodiment, the expression of a
polypeptide of the invention present in a bodily fluid, such as urine, plasma,
amniotic fluid, or CSF, is monitored. Such monitoring may be useful, for
example, in assessing the efficacy of a particular drug in a subject or in

assessing disease progression.
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Examples
Example 1. Gene expression profiling of placental tissue from pre-
eclamptic and normotensive women.
In order to identify novel secreted factors involved in the pathogenesis
of pre-eclampsia, we performed gene expression profiling of placental tissue
from 19 women with pre-eclampsia and 15 nomotensive pregnant women using

Affymetrix U95A microarray chips (see Table 1).

Table 1: Clinical characteristics of the study patients

Normal (n=15) | Pre-eclampsia (n=19)
Maternal Age (years) 35.2 31.9
Gestational Age (wks) 39.0 31.1%
Primiparous (%) 19 81%*
Systolic BP (mm Hg) 107 ' 167.2%*
Diastolic BP (mm Hg) 83 101.8%*
Proteinuria (g protein/g creat) | <0.3 5.2%*
Serum Uric Acid (mg/dl) NA 6.8
Hematocrit (%) 35.7 33.9
Platelet Count (K/ul) 217 198
Serum Creatinine (mg/dl) 0.5 0.6

Data shown are mean values. * p<0.05, ** p<0.005

Data were analyzed using the computer program BADGE (Bayesian
Analysis of Differential Gene Expression version 1.0)

(http://genomethods.org/badge) (see Ramoni and Sebastiani, in Berthold and

Hand eds. Intelligent Data Analysis: An Introduction, Springer, New York,NY
(1999)) and hierarchical clustering analysis (Eisen et al., Proc. Natl. Acad. Sci.,
05:14863-8 (1998)) to identify differentially expressed genes across
experimental conditions (Figure 1). The software BADGE (Bayesian Analysis
of Gene Expression) v1.0 implements a Bayesian approach to identify

differentially expressed genes across different experimental conditions.
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Cumulative distribution function (CDF) for expression ratio greater than 1.0.
The genes are ranked in order of the conditional probability of increased fold
expression given the expression data; the null probability value is 0.5.

A predictive gene set in normal versus pre-eclampsia placenta mRNA
expression was discovered using the BADGE program. A colormap of the
predictive gene set is shown in Figure 2. Rows represent predictive genes for
pre-eclampsia while columns represent expression levels for a given patient
relative to the average gene expression. The expected false positive rate of
1.0% yields a predictive gene set of 127 genes, with 65 upregulated and 62
downregulated respectively (Table 2). (See Figures 6A — 44 for amino acid

and nucleic acid sequences for the polypeptides of the invention).

Table 2. Summary of predictive genes

Affy Probe Genbank Probability Fold g;r'::)ol Gene Name

33900_at U78702 0.99992 3.849 FSTL3 follistatin-like 3 (secreted
glycoprotain)

990 _at X518602 0.99990 3.233 FLT1 fms-related tyrosine kinase 1
(vascular endotheiial growth
factor/vascular permeability factor
receptor)

991 _g at X51602 0.99989 2727 FLT1 fms-related tyrosine kinase 1
(vascular endothelial growth
factor/vascular permeability factor
receptor)

1601_s at M11567 0.99988 3.254 IGFBP5 insulin-like growth factor binding
protein &

36317_at U57057 0.99982 3.767 CORO2A coronin, actin binding protein, 2A

1389 at J03779 0.99982 2.299 MME membrane metallo-endopeptidase
(neutral endopeptidase,
enkephalinase, CALLA, CD10)

501 g at U37143 0.99980 2.293 CYP2J2 cytochrome P450, family 2,
subfamily J, polypeptide 2

37657_at Y16270 0.99979 3.089 PALM paralemmin

HUMGAPDH L27559 0.99978 3.647 GAPD glyceraldehyde-3-phosphate
dehydrogenase

159_at Us1836 0.99969 3.343 VEGFC vascular endothelial growth factor C

31754_at Al950015  0.99966 3.737 ABCA12 ATP-binding cassette, sub-family A
(ABC1), member 12

1149_at D16154 0.99960 3.241 - Transcription Factor Eb

1545 g_at U43142 0.99959 2.692 FLT1 fms-related tyrosine kinase 1
(vascular endothelial growth
factorlvascuiar peimeabiiily factor
receptor)

34129 at DB86358 0.99953 2.211 STXBP5L syntaxin binding protein 5-like

1103_at HG4740 0.99952 3.141 ANG angiogenin, ribonuclease, RNase A
family, 5
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255 s_at X52009 0.99950 2.761 INHA inhibin, alpha

1650_g_at U01134 0.99948 2.745 SMOX spermine oxidase

1964 g at M74297 0.99946 2331 FLTH fms-related tyrosine kinase 1
(vascular endothelial growth
factor/vascular permeability factor
receptor)

32298 at 135848 0.99940 2.894 ADAMZ2 a disintegrin and metalloproteinase
domain 2 (fertilin beta)

33995_at M77144 0.99939 5.997 GUCA2A guanylate cyclase activator 2A
(guanylin)

32892_at AF058989 0.99937 2.014 RPSBKA2 ribosomal protein S6 kinase, 90kDa,
polypeptide 2

41577 _at W27723 0.99910 2.361 PPP1R16B  protein phosphatase 1, regulatory
(inhibitor) subunit 16B

40790 _at X53004 0.99903 2.169 BHLHB2 basic helix-loop-helix domain
containing, class B, 2

41024 f at AF055033 0.99891 2.617 GYPE glycophorin E

36426_g_at AF052095 0.99879 1.981 NEBL nebulette

34800_at L37362 0.99868 2.943 LRIG1 leucine-rich repeats and
immunoglobulin-like domains 1

36979 _at L26953 0.99868 2.389 SLC2A3 solute carrier family 2 (facilitated
glucose transporter), member 3

31382_f at AFD091582 0.99851 2.065 UGT2B28 UDP glycosyltransferase 2 family,
polypeptide B28

40357 _at U20350 0.99831 3.380 [INHBA inhibin, beta A (activin A, activin AB
alpha polypeptide)

1963_at Uo1134 0.99822 2714 FLT1 fms-related tyrosine kinase 1
(vascular endothelial growth
factor/vascular permeability factor
receptor)

35865 _at ABOD1915  0.99815 2.632 NRbHAZ nuclear receptor subfamily 5, group
A, member 2

39051_at X86400 0.99814 1.805 NNAT neuronatin

33642_s_at X68733 0.99807 3.236 SLC6AS8 solute carrier family 6
(neurotransmitter transporter,
creatine), member 8

33182_at X63759 0.99804 2.698 NTRK2 neurotrophic tyrosine kinase,
receptor, type 2

33639 _g_at U17986 0.99802 1.694 ERBB3 v-erb-b2 erythroblastic leukemia
viral oncogene homolog 3 (avian)

34483 _at AL039458 0.99793 2.234 SIGLECS sialic acid binding lg-fike lectin 6

1511 _at S77812 0.99793 1.771 SHC3 src homology 2 domain containing
transforming protein C3

38280_s_at U43753 0.99787 3.286 NTRK2 neurotrophic tyrosine kinase,
receptor, type 2

41420_at AB020630 0.99785 2.479 |IGFBP5 insulin-like growth factor binding
protein 5

34088 _at AB023223 0.99783 2.009 NXPH4 neurexophilin 4

36284 _at Y17673 0.99781 2.978 LY&D lymphocyte antigen 6 complex,
locus D

33825 _at M9O7496 0.889777 2.575 SERPINA3  serine {or cysteine) proteinase
inhibitor, clade A (alpha-1
antiproteinase, antitrypsin), member
3

36533 _at D83402 0.99742 2.354 PTGIS prostaglandin 12 (prostacyclin)

synthase
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37813_at ALO79273 0.99735 2.073 DDX51 DEAD (Asp-Glu-Ala-Asp) box
polypeptide 51

39202_at W26403 0.99731 1.667 TRAF3IP1 TNF receptor-associated factor 3
interacting protein 1

368_at 229083 0.99721 1.904 TPBG trophoblast glycoprotein

500_at U37143 0.99716 1.751 CYP2J2 cytochrome P450, family 2,
subfamily J, polypeptide 2

38078_at AF042166 0.99699 1.774 FLNB filamin B, beta (actin binding protein
278)

41608_at X58022 0.99693 2,906 CRHBP corticotropin releasing hormone
binding protein

1734 _at MB0556 0.99656 2200 -- Human transforming growth factor
beta-3 gene, 5 end

1945 at M25753 0.99644 1.747 CCNB1 cyclin B1

31990_at AF009624 0.99636 1.496 KIF17 kinesin family member 17

36933_at D87953 0.99618 2.050 NDRG1 N-myc downstream reguiated gene
1

32562_at X72012 0.99610 1.941 ENG endoglin (Osler-Rendu-Weber
syndrome 1)

32565_at u66619 0.99606 2.098 SMARCD3  SWI/SNF related, matrix associated,
actin dependent regulator of
chromatin, subfamily d, member 3

1369_s_at 28130 0.99601 3.111 IL8 interleukin 8

1678_g_at M65062 0.09589 2.334 |GFBP5 insulin-like growth factor binding
protein 5

37887 _at AF086904 0.99572 1.887 CHEK2 CHK2 checkpoint homolog (S.
pombe)

40690_at X54942 0.99568 1913 CKS2 CDC28 protein kinase regulatory
subunit 2

40926_at us2111 0.99559 2.068 SLC6AS8 solute carrier family 6
{neurotransmitter transporter,
creatine), member 8

34898 at M30704 0.99558 2179 AREG amphiregulin (schwannoma-derived
growth factor)

33748 _at D86976 0.99546 2.523 HA-1 minor histocompatibility antigen HA-
1

35940 _at X64624 0.99536 2.086 PQU4F1 POU domain, class 4, transcription
factor 1 '

32632 _g at J03060 0.99526 2.108 GBAP glucosidase, beta; acid,
pseudogens

33792_at AF043498 0.99518 2.318 PSCA prostate stem cell antigen

38566_at X60382 0.00495 0.730 COL10A1 collagen, type X, alpha 1(Schmid
metaphyseal chondrodysplasia)

31740_s_at AB008913 0.00488 0.637 PAX4 paired box gene 4

33359 _at ABO18311 0.00485 0.547 LPHN3 latrophilin 3

38519 _at 68233 0.00476 0.483 NR1H4 nuclear receptor subfamily 1, group

: H, member 4

33046_f _at X68879 0.00473 0492 EMX1 empty spiracles homolog 1
(Drosophila)

39108_at U22526 0.00472 0.616 LSS lanosterol synthase (2,3-
oxidosqualene-lanosterol cyclase)

33693_at M76482 0.00451 0499 DSG3 deamoglein 3 {(pemphigus vulgaris
antigen)

834 _at U40462 0.00436 0.615 ZNFN1A1 zinc finger protein, subfamily 1A, 1
(Ikaros)

34575 1 at U10689 0.00416 0.480 MAGEA5 melanoma antigen, family A, 6
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33379_at AB023140 0.00407 0.432 S8SX2IP synovial sarcoma, X breakpoint 2
interacting protein

31599 _f at U10691 0.00390 0.420 MAGEA3 melanoma antigen, family A, 3

32935_at AL080157 0.0038%9 0.512 WDR21 WD repeat domain 21

33072_at AF041245 0.00361 0.802 HCRTRZ2 hypocretin (orexin) receptor 2

36777_at AJ001687 0.00357 0.525 KLRK1 killer cell lectin-like receptor
subfamily K, member 1

36269_at AB002364 0.00356 0.538 ADAMTS3  a disintegrin-like and
metalloprotease (reprolysin type)
with thrombospondin type 1 motif, 3

38095_j_at M83664 0.00351 0.596 HLA-DPB1 major histocompatibility complex,
class |l, DP beta 1

36272_r_at X62167 0.00319 0.335 PMP2 peripheral myelin protein 2

494 at U31120 0.00307 0.610 IL13 interleukin 13

34698 _at MB0165 0.00300 0.522 GNAO1 guanine nucleotide binding protein
(G protein), alpha activating activity
polypeptide O

39646_at S60415 0.00291 0.414 CACNB2 calcium channel, voltage-
dependent, beta 2 subunit

36049_at W27899 0.00278 0.497 - CDNA clone IMAGE:4940887,
partial cds

37039 at J00194 0.00277 0.602 HLA-DRA major histocompatibility complex,
class Il, DR alpha

37588_s_at u62317 0.00262 0.621 MAPKS8IF2  mitogen-activated protein kinase 8
interacting protein 2

33846_at AAB20377 0.00260 0.522 --- Cluster Incl. AA620377:ae57a07 .51
Homo sapiens ¢cDNA, 3 end
/clone=IMAGE-950964

36416_g_at Al688589  0.00259 0.512 CASK calcium/calmodulin-dependent
serine protein kinase (MAGUK
family)

1298 at X86816 0.00256 0.447 - Human estrogen receptor mRNA,
aliernatively spliced transcript H,
partial cds.

40646_at U27699 0.00235 0.562 CX3CR1 chemokine {C-X3-C motif) receptor
1

37108_at X72755 0.00229 0.529 -- MRNA; cDNA DKFZp779B1535
(from clone DKFZp779B1535)

32997 at Al018523  0.00228 0.363 GAGEB1 G antigen, family B, 1 (prostate
associated) :

35028_at AB002314 0.00227 0.438 GABRB1 gamma-aminobutyric acid (GABA) A
receptor, beta 1

40679 _at AB004066 0.00213 0.458 SLC6A12 solute carrier family 6
(neurotransmitter transporter,
betaine/GABA), member 12

39498 at AAD44910 0.00213 0.497 -- Cluster Incl. X86400:H.sapiens
mRNA for gamma subunit of sodium
potassium ATPase

38833 at U31767 0.00199 0.670 HLA-DPA1 major histocompatibility complex,
class 1}, DP alpha 1

35031_r_at AF030514 0.00183 0.281 KIAAG316 KIAAQ316 gene product

36911_at M20681 000180 0433 TYRP1 tyrosinase-related protein i

31494 at L12691 0.00175 0.434 - Cluster Incl. D25272:Homo sapiens
mRNA, clone-RES4-16

37782_at ABQ00381 0.00170 0.654 SST somaiostatin

36767_at X51420 0.00164 0.302 CYP1A1 cytochrome P450, family 1,
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subfamily A, polypeptide 1

35539_at AB019246 0.00159 0.386 IMPG1 interphotoreceptor matrix
proteoglycan 1

38330_at X00457 0.00159 0.371 FRDA Friedreich ataxia

35061_at AF047492 0.00152 0.272 CXCL11 chemokine (C-X-C motif) ligand 11

34002_at AL080151 0.00139 0.627 HSD3B2 hydroxy-delta-5-steroid
dehydrogenase, 3 beta- and steroid
delta-isomerase 2

32017 _at U38805 0.0013¢9 0.531 PARD6B par-6 partitioning defective 8
homolog beta. (C. elegans)

31398 at D25272 0.00132 0.440 ABCB11 ATP-binding cassette, sub-family B
(MDR/TAP), member 11

32451 _at X96744 0.00131 0.556 MS4A3 membrane-spanning 4-domains,
subfamily A, member 3
(hematopoietic cell-specific)

34045_at AF043469 0.00131 0.503 [OC196993 hypothetical protein LOC196993

36428 at K03191 0.00130 0.569 VMD2 vitelliform macular dystrophy (Best

‘ disease, bestrophin)

AFFX-DapX-3_a  M33197 0.00122 0.469 --- 1.38424 B subtilis dapB, jojF, joiG
genes corresponding to nucleotides
1358-3197 of L38424

31324 at AF016492 0.00116 0.484 --- UB82303:Homo sapiens unknown
protein mMRNA

32474 _at X85106 0.00111 0.644 PAX7 paired box gene 7

37219 _at Al636761  0.00098 0.395 CXCLS8 chemokine (C-X-C motif) ligand 9

31506_s_at AL080207 0.00097 0.288 DEFA1 defensin, alpha 1, myeloid-related
sequence

378_s_at W28432 0.00075 0.528 GML GPl anchored molecule like protein

41820 s at D85376 0.00073 0.570 CDC2L5 cell division cycle 2-like 5
{cholinesterase-related cell division
controller)

31310_at Ug2303 0.00061 0.523 GLRA1 glycine receptor, alpha 1 (startle
disease/hyperekplexia, stiff man
syndrome)

39502_at J03634 0.00046 0.553 DPYSL4 dihydropyrimidinase-like 4

35024 _at X14767 0.00031 0.272 OPRK1 opioid receptor, kappa 1

36220_at Y12642 0.00030 0.346 DDAH1 dimethylarginine
dimethylaminohydrolase 1

204 _at M13981 0.00022 0.601 HOXA4 homeo box A4

750_at L38424 0.00021 0.388 TRHR thyrotropin-releasing hormone
receptor

33478 _at AA584202 0.00009 0.296 TNP2 transition protein 2 (during histone
to protamine replacement)

1412_g_at D84361 0.00008 0.560 CYP11B1 cytochrome P450, family 11,

subfamily B, polypeptide 1

*Genes selected with a 1.0% false positive error rate for a total of 127 gene, 65 of
these upregulated. Genes with no Locuslink classification are labeled with Genbank
accession numbers '
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A hierarchical clustering of the Affymetrix patient data was performed
using Cluster and Treeview, (by Michael Eisen, Stanford University) (Figure
3). The samples labeled as P are preeclamptic patients and the samples labeled
as N are normal pregnant patients. The dataset was filtered from 12625 to
3564 genes using presence and expression criteria, and the resulting set was
median-centered and normalized for genes and arrays. We used hierarchical
clustering to analyze possible classes in genes. The above cluster includes
sFIt1 along with other genes confirmed in literature.

From the predictive gene set, we found that expression of the gene for
the following secreted polypeptides was upregulated in blood samples taken
from women with pre-eclampsia: follistatin related protein, interleukin 8,
inhibin A, VEGF-C, angiogenin, beta fertilin, hypothetical protein
(#ALL039458), leukocyte associated Ig-like receptor secreted protein, erythroid
differentiation protein, adipogenesis inhibitory factor, corticotropin releasing
factor binding protein, alpha-1 anti-chymotrypsin, insulin-like growth factor
binding protein-5, CD33L, cytokine receptor like factor 1, platelet derived
endothelial growth factor, lysyl hydroxylase isoform 2, stanniocalcin precursor,
secreted frizzled related protein, and galectin-3. We have also discovered that
expression levels of the gene for the following secreted polypeptides were
decreased in blood samples taken from women with pre-eclampsia: alpha
defensin, ADAM-TS3, cholecystokinin precursor, interferon stimulated T-cell
alpha chemoattractant precursor, and azurocidin. In addition we also found the
following intracellular polypeptides or enzymes that are increased in
preeclamptic placenta sperminine oxidase, UDP glycosyltransferase 2 family
polypeptide B28, neurotrophic tyrosine kinase receptor 2, neutral
endopeptidase, CDC28 protein kinase regulatory subunit 2 and beta
glucosidase. The following intracellular gene products/enzymes are decreased
in preeclamptic placentas are: lanosterol synthase, calcium/calmodulin-

dependent serine protein kinase, estrogen receptor-alternatively spliced
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transcript H , chemokine (CX3C motif) receptor 1, tyrosinase-related protein 1,
hydoxy-delta-5-steroid dehydrogenase, dihydropyramidinase-like-4, and
cytochrome P450-family 11.

Example 2. mRNA expression of Flt-1 and sFIt-1 in pre-eclampsia.

As the above cluster identified sFlt1 along with other genes confirmed in
the literature, we chose to confirm the ability of the array to identify predictive
markers of pre-eclampsia using sFlt-1. For these experiments, mRNA
expression of placental sFlt-1 from 3 patients with pre-eclampsia (P1, P2, P3)
and three normotensive term pregnancies (N1, N2, N3) were determined by
northern blot analysis (Figure 4). The higher band (7.5 kb) is the full length
Flt-1 mRNA and the lower, more abundant band (3.4 kb) is the alternatively
spliced sFlt-1 mRNA. Actin is included as a control and 28S is shown as
arrowhead. These results show the increased expression of the gene for sFIt-1
in pre-eclamptic patients and confirm the use of the predictive gene set
identified by the array as markers for pre-eclampsia or eclampsia or the

propensity to develop pre-eclampsia or eclampsia.

Example 3. Immunohistochemistry analysis of Flt-1 expression in normal
and pre-eclamptic patients.

In order to visualize Flt-1 expression in placental samples from normal
and pre-eclamptic patients, a monoclonal antibody against human Flt-1 was
used for immunohistochemistry analysis. Increased expression of Flt-1 by the
syncitiotrophoblasts of the preeclamptic placenta was detected (Figure 5),
further confirming the ability of the array to identify genes that can be used as
markers for pre-eclampsia or eclampsia or the propensity to develop pre-

eclampsia or eclampsia.
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Other Embodiments

The description of the specific embodiments of the invention 1s
presented for the purposes of illustration. It is not intended to be exhaustive or
to limit the scope of the invention to the specific forms described herein.
Although the invention has been described with reference to several
embodiments, it will be understood by one of ordinary skill in the art that
various modifications can be made without departing from the spirit and the
scope of the invention, as set forth in the claims. All patents, patent
applications, and publications referenced herein are hereby incorporated by
reference. Other embodiments are in the claims.

What is claimed is:
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Claims

1. A method of diagnosing a subject as having, or having a
predisposition to, a pregnancy related hypertensive disorder, said method
comprising measuring the level of at least one polypeptide, or a fragment
thereof, in a sample from said subject, wherein said at least one polypeptide, or
fragment thereof, is selected from the group consisting of follistatin related
protein, interleukin 8, inhibin A, VEGF-C, angiogenin, beta fertilin,
hypothetical protein, leukocyte associated Ig-like receptor secreted protein,
erythroid differentiation protein, adipogenesis mhibitory factor, corticotropin
releasing factor binding protein, alpha-1 anti-chymotrypsin, insulin-like growth
factor binding protein-5, CD33L, cytokine receptor like factor 1, platelet
derived endothelial growth factor, lysyl hydroxylase isoform 2, stanniocalcin
precursor, secreted frizzled related protein, galectin-3, sperminine oxidase,
UDP glycosyltransferase 2 family polypeptide B28, neurotrophic tyrosine
kinase receptor 2, neutral endopeptidase, CDC28 protein kinase regulatory
subunit 2, and beta glucosidase, and wherein an increase in the level of said at
least one polypeptide, or fragment thereof, as compared to the level in a normal
reference, is a diagnostic indicator of said pregnancy related hypertensive

disorder or a predisposition to said pregnancy related hypertensive disorder.

2. The method of claim 1, wherein said increase is at least 20%.

3. The method of claim 1, wherein said polypeptide is selected from
the group consisting of follistatin related protein, inhibin-A, beta fertilin, |

insulin-like growth factor binding protein-5, and secreted frizzled related

protein.
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4, A method of diagnosing a subject as having, or having a
predisposition to, a pregnancy related hypertensive disorder, said method
comprising measuring the level of at least one polypeptide, or a fragment
thereof, in a sample from said subject, wherein said polypeptide, or fragment
thereof, is selected from the group consisting of alpha defensin, ADAM-TS3,
cholecystokinin precursor, interferon stimulated T-cell alpha chemoattractant
precursor, azurocidin, lanosterol synthase, calcium/calmodulin-dependent
serine protein kinase, estrogen receptor-alternatively spliced transcript H,
chemokine (CX3C motif) receptor 1, tyrosinase-related protein 1, hydoxy-
delta-5-steroid dehydrogenase, dihydropyramidinase-like-4, and cytochrome
P450-family 11, and wherein a decrease in the level of said polypeptide, or
fragment thereof, as compared to a normal reference is a diagnostic indicator of
said pregnancy related hypertensive disorder or a predisposition to said

pregnancy related hypertensive disorder.
5. The method of claim 4, wherein said decrease is at least 20%.
6. The method of claim 1 or 4, wherein said pregnancy related
hypertensive disorder is selected from the group consisting of pre-eclampsia,
eclampsia, gestational hypertension, chronic hypertension, HELLP syndrome,

and pregnancy with a small for gestational age (SGA) infant.

7. The method of claim 6, wherein said pregnancy related

hypertensive disorder is pre-eclampsia or eclampsia.

8. The method of claim 1 or 4, wherein the normal reference is a

sample previously taken from said subject.
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9. The method of claim 1 or 4, further comprising measuring the
level of at least one polypeptide, or fragment thereof, selected from the group
consisting of soluble endoglin, sFlt-1, VEGF, and PIGF in a sample from said

subject.

10.  The method of claim 9, further comprising calculating the
relationship between said levels of soluble endoglin, sFlt-1, VEGF, or PIGF
using a metric, wherein an alteration in the relationship between said levels in
the subject sample relative to said levels in a reference sample is a diagnostic
indicator of a pregnancy related hypertensive disorder or a predisposition to a

pregnancy related hypertensive disorder in said subject.

11.  The method of claim 1 or 4, wherein said measuring is done

using an immunological assay.

12.  The method of claim 11, wherein said immunological assay is an

ELISA.

13.  The method of claim 1, wherein said method comprises

measuring the level of at least two polypeptides or fragments thereof.

14. A method of diagnosing a subject as having, or having a
predisposition to, a pregnancy related hypertensive disorder, said method
comprising measuring the level of a nucleic acid molecule in a sample from
said subject, said nucleic acid molecule selected from the group consisting of
nucleic acids encoding follistatin related protein, interleukin 8, inhibin A,
VEGF-C, angiogenin, beta fertilin, hypothetical protein, leukocyte associated
Ig-like receptor secreted protein, erythroid differentiation protein, adipogenesis
inhibitory factor, corticotropin releasing factor binding protein, alpha-1 anti-

chymotrypsin, insulin-like growth factor binding protein-5, CD33L, cytokine
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receptor like factor 1, platelet derived endothelial growth factor, lysyl
hydroxylase isoform 2, stanniocalcin precursor, secreted frizzled related
protein, galectin-3, sperminine oxidase, UDP glycosyltransferase 2 family
polypeptide B28, neurotrophic tyrosine kinase receptor 2, neutral
endopeptidase, CDC28 protein kinase regulatory subunit 2, and beta
glucosidase, wherein an increase in the level of said nucleic acid molecule, as
compared to the level in a normal reference, is a diagnostic indicator of said
pregnancy related hypertensive disorder or a predisposition to said pregnancy

related hypertensive disorder.

15. A method of diagnosing a subject as having, or having a
predisposition to, a pregnancy related hypertensive disorder, said method
‘comprising measuring the level of a nucleic acid molecule in a sample from
said subject, said nucleic acid molecule selected from the group consisting of
nucleic acids encoding alpha defensin, ADAM-TS3, cholecystokinin precursor,
interferon stimulated T-cell alpha chemoattractant precursor, azurocidin,
lanosterol synthase, calcium/calmodulin-dependent serine protein kinase,
estrogen receptor-alternatively spliced transcript H, chemokine (CX3C motif)
receptor 1, tyrosinase-related protein 1, hydoxy-delta-5-steroid dehydrogenase,
dihydropyramidinase-like-4, and cytochrome P450-family 11, wherein a
decrease in the level of said nucleic acid molecule, as compared to the level in
a normal reference is a diagnostic indicator of said pregnancy related
hypertensive disorder or a predisposition to said pregnancy related

hypertensive disorder.

16.  The method of claim 14 or 15, wherein the normal reference is a

sample previously taken from said subject.
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17.  The method of claim 14 or 15, wherein said pregnancy related
hypertensive disorder is selected from the group consisting of pre-eclampsia,
eclampsia, gestational hypertension, chronic hypertension, HELLP syndrome,

and pregnancy with a small for gestational age (SGA) infant.

18.  The method of claim 17, wherein said pregnancy related

hypertensive disorder is pre-eclampsia or eclampsia.

19.  The method of claim 14 or 15, further comprising measuring the
level of a nucleic acid molecule encoding a polypeptide selected from the
group consisting of soluble endoglin, sFlt-1, VEGF, or PIGF in a sample from

said subject.

20.  The method of claim 1, 4, 14, or 15, wherein said subject is a
non-pregnant human, a pregnant human, a post-partum human, or a non-

human.

21.  The method of claim 20, wherein said non-human is selected
from the group consisting of a cow, a horse, a sheep, a pig, a goat, a dog, or a

cat.

22.  The method of claim 1, 4, 14, or 15, wherein said method is used
to diagnose a pregnancy related hypertensive disorder, or a predisposition to a

pregnancy related hypertensive disorder, at least 4 weeks prior to the onset of

symptoms.

23.  The method of claim 1, 4, 14, or 15, wherein said sample is a
bodily fluid, a tissue, or a cell in which said polypeptide or nucleic acid

molecule is normally detectable.
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24.  The method of claim 23, wherein said bodily fluid is selected
from the group consisting of blood, urine, ammiotic fluid, saliva, serum,

plasma, and cerebrospinal fluid.

25. A method of diagnosing a subject as having, or having a
predisposition to, a pregnancy related hypertensive disorder, said method
comprising determining the nucleic acid sequence of a gene encoding a
polypeptide selected from the group consisting of follistatin related protein,
interleukin 8, inhibin A, VEGF-C, angiogenin, beta fertilin, hypothetical
protein, leukocyte associated Ig-like receptor secreted protein, erythroid
differentiation protein, adipogenesis inhibitory factor, corticotropin releasing
factor binding protein, alpha-1 anti-chymotrypsin, insulin-like growth factor
binding protein-5, CD33L, cytokine receptor like factor 1, platelet derived
endothelial growth factor, lysyl hydroxylase isoform 2, stanniocalcin precursor,
secreted frizzled related protein, galectin-3, sperminine oxidase, UDP
glycosyltransferase 2 family polypeptide B28, neurotrophic tyrosine kinase
receptor 2, neutral endopeptidase, CDC28 protein kinase regulatory subunit 2,
and beta glucosidase, wherein an alteration in the subject’s nucleic acid
sequence that is an alteration that increases the expression level or biological
activity of the gene product in said subject diagnoses the subject with said
pregnancy related hypertensive disorder or a predisposition to said pregnancy

related hypertensive disorder.

26. A method of diagnosing a subject as having, or having a
predisposition to a pregnancy related hypertensive disorder, said method
comprising determining the nucleic acid sequence of a gene encoding a
polypeptide selected from the group consisting of: alpha defensin, ADAM-
TS3, cholecystokinin precursor, interferon stimulated T-cell alpha
chemoattractant precursor, azurocidin, lanosterol synthase,

calcium/calmodulin-dependent serine protein kinase, estrogen receptor-
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alternatively spliced transcript H, chemokine (CX3C motif) receptor 1,
tyrosinase-related protein 1, hydoxy-delta-5-steroid dehydrogenase,
dihydropyramidinase-like-4, and cytochrome P450-family 11, wherein an
alteration in the subject’s nucleic acid sequence that is an alteration that
decreases the expression level or biological activity of the gene product in said
subject diagnoses the subject with said pregnancy related hypertensive disorder

or a predisposition to said pregnancy related hypertensive disorder.

27.  The method of claim 25 or 26, wherein said pregnancy related
hypertensive disorder is selected from the group consisting of pre-eclampsia,
eclampsia, gestational hypertension, chronic hypertension, HELLP syndrome,
and pregnancy with a small for gestational age (SGA) infant.

28.  The method of claim 27, wherein said pregnancy related

hypertensive disorder is pre-eclampsia or eclampsia.

29. A kit for the diagnosis of a pregnancy related hypertensive
disorder, or a predisposition to a pregnancy related hypertensive disorder in a
subject comprising the following:

(a) a nucleic acid sequence or a sequence complementary thereto
selected from the group consisting of nucleic acids sequences that encode any
of the following polypeptides: follistatin related protein, interleukin 8, inhibin
A, VEGF-C, angiogenin, beta fertilin, hypothetical protein, leukocyte
associated Ig-like receptor secreted protein, erythroid differentiation protein,
adipogenesis inhibitory factor, corticotropin releasing factor binding protein,
alpha-1 anti—chymbtrypsin, insulin-like growth factor binding protein-5,
CD33L, cytokine receptor like factor 1, platelet derived endothelial growth
factor, lysyl hydroxylase isoform 2, stanniocalcin precursor, secreted frizzled
related protein, galectin-3, sperminine oxidase, UDP glycosyltransferase 2

family polypeptide B28, neurotrophic tyrosine kinase receptor 2, neutral
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endopeptidase, CDC28 protein kinase regulatory subunit 2, beta glucosidase,
alpha defensin, ADAM-TS3, cholecystokinin precursor, interferon stimulated
T-cell alpha chemoattractant precursor, azurocidin, lanosterol synthase,
calcium/calmodulin-dependent serine protein kinase, estrogen receptor-
alternatively spliced transcript H, chemokine (CX3C motif) receptor 1,
tyrosinase-related protein 1, hydoxy-delta-5-steroid dehydrogenase,
dihydropyramidinase-like-4, and cytochrome P450-family 11; and

(b)  instructions for the use of said nucleic acid sequence or sequence
complementary thereto for the diagnosis of a pregnancy related hypertensive

disorder in a subject.

30.  The kit of claim 29, further comprising a reference sample,

standard, or level.

31.  The kit of claim 30, wherein said reference sample is sample
from a subject not having a pregnancy related disorder or a subject that is not

pregnant.

32. A Kkit for the diagnosis of a pregnancy related hypertensive
disorder in a subject comprising the following:

(a)  acomponent useful for detecting a polypeptide selected from the
group consisting of follistatin related protein, interleukin 8, inhibin A, VEGF-
C, angiogenin, beta fertilin, hypothetical protein, leukocyte associated Ig-like
receptor secreted protein, erythroid differentiation protein, adipogenesis
inhibitory factor, corticotropin releasing factor binding protein, alpha-1 anti-
chymotrypsin, insulin-like growth factor binding protein-5, CD33L, cytokine
receptor like factor 1, platelet derived endothelial growth factor, lysyl
hydroxylase isoform 2, stanniocalcin precursor, secreted frizzled related
protein, galectin-3, sperminine oxidase, UDP glycosyltransferase 2 family

polypeptide B28, neurotrophic tyrosine kinase receptor 2, neutral
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endopeptidase, CDC28 protein kinase regulatory subunit 2, beta glucosidase,
alpha defensin, ADAM-TS3, cholecystokinin precursor, interferon stimulated
T-cell alpha chemoattractant precursor, azurocidin, lanosterol synthase,
calcium/calmodulin-dependent serine protein kinase, estrogen receptor-
alternatively spliced transcript H, chemokine (CX3C motif) receptor 1,
tyrosinase-related protein 1, hydoxy-delta-5-steroid dehydrogenase,
dihydropyramidinase-like-4, and cytochrome P450-family 11; and

(b)  instructions for the use of said component for the diagnosis of a

pregnancy related hypertensive disorder in said subject.

33.  The kit of claim 32, wherein said component is a binding

molecule that specifically binds said polypeptide.

34.  The kit of claim 33, wherein said binding molecule is an
antibody, or antigen-binding fragment thereof, that specifically binds said
polypeptide.

35.  The kit of claim 32, further comprising a reference sample,

standard, or level.

36.  The kit of claim 35, wherein said reference sample is a sample
from a subject not having a pregnancy related disorder or a subject that is not

pregnant.
37.  The kit of claim 32, wherein said polypeptide is detected by an

assay selected from the group consisting of an immunological assay, an

enzymatic assay, and a colorimetric assay.
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38. A nucleic acid array comprising one or more substrate supports
that are stably associated with a plurality of polynucleotide probes, wherein
said polynucleotide probes are capable of hybridizing under highly stringent
conditions to RNA transcripts, or the complements thereof, of genes encoding
proteins selected from the group consisting of follistatin related protein,
interleukin 8, inhibin A, VEGF-C, angiogenin, beta fertilin, hypothetical
protein, leukocyte associated Ig-like receptor secreted protein, erythroid
differentiation protein, adipogenesis inhibitory factor, corticotropin releasing
factor binding protein, alpha-1 anti-chymotrypsin, insulin-like growth factor
binding protein-5, CD33L, cytokine receptor like factor 1, platelet derived
endothelial growth factor, lysyl hydroxylase isoform 2, stanniocalcin precursor,
secreted frizzled related protein, galectin-3, sperminine oxidase, UDP
glycosyltransferase 2 family polypeptide B28, neurotrophic tyrosine kinase
receptor 2, neutral endopeptidase, CDC28 protein kinase regulatory subunit 2,
beta glucosidase, alpha defensin, ADAM-TS3, cholecystokinin precursor,
interferon stimulated T-cell alpha chemoattractant precursor, azurocidin,
lanosterol synthase, calcium/calmodulin-dependent serine protein kinase,
estrogen receptor-alternatively spliced transcript H, chemokine (CX3C motif)
receptor 1, tyrosinase-related protein 1, hydoxy-delta-5-steroid dehydrogenase,
dihydropyramidinase-like-4, and cytochrome P450-family 11.

39. A polypeptide array comprising one or more substrate supports
that are stably associated with a plurality of polypeptides selected from the
group consisting of follistatin related protein, interleukin 8, inhibin A, VEGF-
C, angiogenin, beta fertilin, hypothetical protein, leukocyte associated Ig-like
receptor secreted protein, erythroid differentiation protein, adipogenesis
inhibitory factor, corticotropin releasing factor binding protein, alpha-1 anti-
chymotrypsin, insulin-like growth factor binding protein-5, CD33L, cytokine
receptor like factor 1, platelet derived endothelial growth factor, lysyl

hydroxylase isoform 2, stanniocalcin precursor, secreted frizzled related
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protein, galectin-3, sperminine oxidase, UDP glycosyltransferase 2 family
polypeptide B28, neurotrophic tyrosine kinase receptor 2, neutral
endopeptidase, CDC28 protein kinase regulatory subunit 2, beta glucosidase,
alpha defensin, ADAM-TS3, cholecystokinin precursor, interferon stimulated
T-cell alpha chemoattractant precursor, azurocidin, lanosterol synthase,
calcium/calmodulin-dependent serine protein kinase, estrogen receptor-
alternatively spliced transcript H, chemokine (CX3C motif) receptor 1,
tyrosinase-related protein 1, hydoxy-delta-5-steroid dehydrogenase,
dihydropyramidinase-like-4, and cytochrome P450-family 11; variants of said
polypeptides; antibodies specific for said polypeptides or variants; or any

combination of said polypeptides, variants, or antibodies.
40.  The array of claim 38 or 39, further comprising instructions for

the use of said arary for the diagnosis of a pregnancy related hypertensive

disorder in said subject.
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Figure 6A

MRPGAPGPLWPLPWGALAWAVGFVSSMGSGNPAPGGYCWLQQGQEATCSLVLQTDVTRAEC
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CSGLPARLQVCGSDGATYRDECELRAARCRGHPDLSVMYRGRCRKSCEHVVCPRPQSCVDQ
TGSAHCVVCRAAPCPYPSSPGQELCGNNNYTYISSCHVRQATCFLGRSIGVRHAGSCAGTPEE
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Figure 6B

gttcgecatg cgteccgagg cgecagggee actotggect ctgeectggg gggecctgge ttgggecgty ggcﬁcgtga gctccatggg
‘ctcggggaac cccgcgcccg giggtgttig ctggetccag cagggecagg aggecacotg cagéctggtg ctccagactg atgtcacceg
ggecgagtge tgtgecteeg gcaacat_iga caccgeelgg tecaaccica cccacceggg gaacaagate aaccieeteg gettcttggg
ceitgtccac tgecttcect gcaaagatte gtgegacgge gtggagtgeg geccgggeaa ggegtgeege atgctggggg geegeecgeg
ctgcgagtgc gcgeecgact Qctcggggct cecoggegegy clgeaggtet geggetcaga cggegecace taccgegacy agtgegaget
gegegecgeg cgetgeegeg gecacecgga cetgagegtc atgtaccggg gecgetgeeg caagtecigt gageacgtog tgfgcccgcg
gccacagtey tgcgtegtyg accagacggg cagegoccac tgegtggtt gtcgagegge geectgeect gtgoccteca gcccdggcca
ggagcttigc ggcaacéaca acgtcaccta catctccteg tgroacatge gecaggecac ctgettectyg ggecgceteca toggegtgeg
ccécgcgggc agctgcgeag geaccectga ggagcegeea gotggtgagt ctgcagaaga ggaagagaac ttcgigtgag cctgcaggéc
aggectggge ctggtgeceg aggeccccea toateooctg tatitattg ccacageaga gictaattta tatgecacgg acaciccta
gagcccggat tcggaccact tggggatcce agaacctece tgacgatatc clggaaggac tgaggaaggg aggectoggg gecggetgot
gggtgggata gacctgcgtt ceggacactg agegectgat ttagggeect tetotaggat gecccagecce ctaccctaag acctaﬂgcc
ggggaggatt ccacactice gotectttgg ggataaacct attaattatt getactatca agagggelgg geaticicetg ciggtaattc
ctgaagaggc atgactgcft ttetcagece caagecicta gictgggtot gtacggaggg tetagectgg gtgtgtacgg aggetetage
ctgggtgagt acggagggte tagectgggt gagtacggag ggtctagpct gggtgagtac ggagagtcta gcctgggigt gtatggagga
tctagectgg gtgagtalgg agggtetage ctgggtgagt atggagggic tagcctgggt gigtaiggag ggtctagect gagtaagtat
ggagggtcta geetggotat gtatggagog totagectgg gtoagtatgg agggtctage ciggototat acggagggtc tagtetgagt
gegtatgggg acctcagaac actgtgacct tagcccagea agecaggece ticatgaagg ccaagaagge tgecaccatt cectgecage
ccaagaactc cagcticccc actgcétctg tgtgeecectt tgegiectgt gaaggeceatt gagaaatgce cagtgtgece cctggga'aag
ggcacggcct gtgetectga cacgggetgt getiggecac agaaccacce agcgtétccc ctgetgetgt ccacgteagt tcafgaggéa
acgtegegty gtctcagacg tggagcagec ageggcoaget cagageaggg cactgtgice ggcg'gagcca agtccactct gggggagcic
tggcggggac cacgggccéc tgcteaccea ctggoccega ggogggigta gacgocaaga clecacgeaty tgfgacatcc ggagtcctgg
ageegggotgt cecagtggea coactaggtg cetgetgoct ceacagiggg gttcacacee agggctcctt ggtcceccac aacctgecee ‘
ggccaggect gecagacccag actccageca gacctgectc acccaccaat goagecgggg ciggegacac cagecaggty ctggtcttgg
gecagitete ccacgacggce toacoctece ctecatctge gtigatgete agaatogect acctgigest gegtgtaaac cacagecltca
gaccagctat ggggagagga caacacggag gatatccage ticeccggte tggggtgagg agtgtgggga gettgggeat cetectecag
cctoctecag cecccaggea gtgecttace tgtggtgece agaaaagtge cectaggtty gtgggtetac aggagectea gecaggeage
ccaceccacs ctggggeect gectcaccaa ggaaataaag actcaaagaa goottittit ittt
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Figure 7A.
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Figure 7B

gaaticagta acccaggeat tatttiatce tcaagtctta ggttgottgg 'agaaagataa caaaaagaaa catgatigtg cagaaacaga

caaacctiti tggaaageat ttgaaaaigg cattcccoct ccacagtgtg ticacagtgt gggcaaattc actgctctgt cgtacttict

gaaaatgaag aactgtiaca ccaaggtgaa tatitataa attatgtact tgcccagaag cgaacagact titactatca taagaaccct

tecttggtet getetttate tacagaatce aagacctitc aagaaaggte tiggattett ticitcagga ‘cac‘taggaca {aaagccacc itittatgat

. tigttgaaat tictcactce atcccottitg ctgatgatea tgggtcctca gaggtcagac tiggtgtect tggataaaga geatgaagea

acagtggcty aaccagagtt ggaacccaga tgetetttce actaageata caactticea ttagataaca cclcoctece accocaacca

agceagetcea gtgeaccact tictggagcea taaacatacce ttaactitac aactigaglg gecltgaata ctgttectat ctggaatgty cigtictctt

tcatcitcct ctatigaage cetoctattc cteaatgeat tgctccaact gectitggaa géttctgctc ttatgectee actggaatta atgicttagt
accactigtc tatictgeta tatagtcagt cottacattg ctiictictt clgatagacc aaactcttta aggacaagta cctagtotta tctatttcta

v gatcceeeac attactcaga aagttactce ataaatgitt gtggaactga titctatgtg aagacatglg coccttcact ctgttaacta

‘gcattagaaa aacaaatcit ttgaaaagit gtagtatgee cctaagagea gtaacégttc ctagaaactc tctaaaatge tta'gaaaaag

atttattﬂa aattacctcc ccaataaaat gattggcigg cttatctica ccatcatgat agcatctgta attaactgaa aaaaaatiaat tatgccatia

aaagaaaalc atccatgatc ttgtictaac acclgccact ctagtactat aictgtcaca tggtctaiga taaagttatc tagaaataaa

~ aaagcataca attgataatt caccaaatig iggagctica gtattttaaa tgtatattna aatiaaatia tittaaagat caaagaaaac titcgicata
cicogtattt gataaggaac aaataggaag tgtgatgact caggttigee ctgaggggat gggecatcag ttgcaaatcg tggaatttce
tctgacataa tgaaaagatg agggtgeata agttcictag tagggtgatg atataaaaag ccaccggagc actccataag geacaaactt

. tcagagacag cagagcacac aagctictag gacaagagcc aggaagaaac caccggaagé aaccattcic actgigtgta aacatgactt
ccaagcetgge cgtggdctc ttggcagect tectgatttc tgeagctctg gtgaaggta ageacatctt tetgacciac agegtittce tatgtctaaa
{glgatcctt agatagcaaa gotattcttg atgotttggt aacaaacate clitttatic agaaacagaa tataatctia gcagtcaatt aatgttaaat
tgaagattta gaaaaaacia tatataacac ttaggaaata taaaggtttg atcaatatag atatictget titataattt ataccaggta geatgeatat
atttaacgta aataagtaat ttatagtatg tcctatigag aaccacggtt acctatatta tgtattaata tigagtigag caéggtaact cagacaatic
caclcctigt agtatticat tgacaageet cagatttgte attaaticcl giciggitia aagatacecet gattatagac caggcatgta 1aact§attt '
atatattict gttaattctt tctgaaggcea atttctatge tggagagtct tagcttgect actataaata acactgtggt atcacagagg attatgcaat
attgaccaga taaaaatacc atgaagatgt tgatattgta caaaaagaac tctaacictt atataggaag tigttcaatg ttgtcagita tgactgtttt ’

' ttasaacaaa gaactaactg aggtcaaggg ctaggagaté ‘ttcaggaatg agttcactag aaacétgatg cottccatag tctccaaata
atcatatigg aattagaagg aagtagctgg cagagctgtg cotgtigata aaatcaatce ttaatcactt ttcceccaa caggtgecagt
tttgccaagg agtgciaaag aacttagatg toagtgcata aagacatact ccaaaccttt ccaccccaaa {ttatcaaag aactgagagt
gattgagagt ggaccacact gcgccaacac agaaattatg taagtacttt aaaaaagatt agatattitg tittagcaaa cltaaaatta
aggeagotgy aaatatttag gaaagticca ggtgttagga ttacagtagt aasatgaaaca aaacaaaata aaaatattig tctacatgac
atttaaatat ggtagcttcc acaactacta taaatgﬁat titggactta gactttatge ctgacttaag gaatcatgat tigaatgcaa aaactaaata
ttaatctgaa ccattictit cttatttcag tgtaaagcett tetgatggaa gagagceictg tetggacece aaggaaaact gogtgcagag
gotigtggag aagttitiga agaggtaagt tatatatttt ttaatitaaa titttcattt atccigagac atataatcca aagtcagect ataaattict
tictgttgct aaaaatcgtc attaggtate tgectiittg gitaaaaaaa aaggaatage atcaatagty agtitgtigt acttatgacc
agaaagacca tacatagtit gcccaggaaa ttctgggtit aagetigtot cotatactcet tagtaaagtt ctitgtcact cccagtagtg tectatttta
gatgataatt tctiigatct cectatitat agtigagaat atagageatt tctaacacat gaatgtcaaa gactatattg acttitcaag aaccctactt
tocttcttat taaacatage teatctital attitiaatt tattitagg gotgagaatt cataaaaaaa ticatictct giggtatcea agaatcagtg
aagatgccag igaaacﬂéa agcaaatcta cticaacact tcatgtattg tgtgggtctg ttataggatt gocagatgea atacaagaftt

" cotggttaaa titgaatiic agtaaacaat gaatagtitt {catiglacc atgaaatatc cagaacatac ftatatgtaa agtattattt attigaatct
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Figure 7B (Continued)

acaaaaaaca acaaataatt tttaaalata aggattitce tagatattgc acgggagaat ataca—aatag caaaattggg ccaagggcca
agagaatatc cgaactitaa tttdaggéat tgaatgggtt tgctagaatg tgatattiga agcatcacat aaaaatgatg ggacaataaa .
ttttgccata aagtcaaatt tagbtggaaa tectggattt titictgtta aatctggcaa coctaglictg ctagccagga tecacaagtc ctigttccac t
tgtgecttgg ttetecttt aﬁtctaagt ggaaaaagta'ttagcéacca tettacctea cagtgatgtt gtgaggacat gtggaageac titaagtitt
ticatcataa cataaattat tticaagtgl aactiattaa ctattiatt atttatgtat ttatttaage atcaaatatt tgtgcaagaa tttggaaaaa
tagaa’gatga atcattgatt gaatagttat aaagatgtta tagtaaattt atitiattit agatattaaa tgatgtttté tagataaat ttcaatcagg
gittttagat taaacaaaca aacaatiggg tacccagtta aattticatt tcagatatac aacaaataat titttagtat aagtacatta tigtttatct -
gaaatitiaa tigaactaac aatcclagtt tgatactece agtetigtca ttgccagctg tgttggtagt getgtgtiga attacggaat aatgagﬁég
aactattaaa acagccaaaa ctccacagic aatatiagta atttctiget ggtigaaact tgtitattat gtacaaatag attcttataa tattatttaa
atgacigcat tittaaatac aaggctitat atttttaact ttagigtitt tatgtgctet ccaaatiit Htactgitt ctoatigiat ggeaatataa
aagtaaatat gaaacattia aaatataatt tgitgtcaaa gtaatcaagt gttigtcttl titttagttt tagcitattg ggatictett tgitiatatt-
taaaattata cittgattia gaaaacataa atgcticocc ttagoatitt gitatggaaa attacaaact tttatttita gasaacagaa ctectttcea
gaaataggit acaaacagta gtgtccicca 6agaatgttg gaaatgttit caactcecea ctgtatacta tctigotaat aagtctgict icagatticg
attaaccggt ttgtatgtct gtgcacttta geatagetyg acattaaaga ggaaagagag tacatattat aagttgetta tcagtaactg
aggagtaaaa cigataaatg tgaggcaaag aagtitaaaa tatggttaaa gectaageat atttgcaaac aéatcaaaca alactctgag
aagtaéaaac ataattattt aattaacéaa titcagtgga taaattitat aacaaattag acacagitga aaataaaatt agaaaactag
aaaatagaac aaaagaaact tciggaattc a
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Figure 8A

MVLHLLLFLLLTPQGGHSCQGL_ELARELVLAKVRALFLDALGPPAVTREGGD PGVRRLPRRHAL |
GG FTHRGSEPEEEEDVSQAILFPATDASCEDKS/—\ARGLAQEAEEGLFRYMF RPSQHTRSRQVT
SAQLWFHTGLDRQGTAASNSS EPLLGLLALSPGG PVAVPMSLGHAPPHWAVLHLATSALSLLTH
PVLVLLLRCPLCTCSARPEATPFLVAHTRTRPPSGG ERARRSTPI_MSWPWSPSALRLLQRP PEE
PAAHAN CHRVALNISFQELGWERWIVYPPSFIFHYCHGGCGLHIPF’N LSLPVPGAPPTPAQPYSL
LPGAQPCCAALPGTMRP LHVRTTSDGGYSFKYETVPNLLTQHCACI
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Figure 8B

" gaaggactgg ggaagactyg atgagaaggg tagaagaggg tgggtgtogg atggggagag gagagtggaa aggecciggg
cagaccctgg cagaaggggc acggggcagg gtgtgagtic cocactagea gggecaggty agetatggtg ctgcacctac tgotettctt
gctgetgace ccacagggty ggeacagcelg ccaggggetg gagetggece gggaacttgt "(ctggccaag gtgagggcece tgitctigga
tgectigggg cococcgegy tgaccaggga agatggggac cotggagtca ggeggcetgee cegaagacat geoetggagg gettcacaca
caggggcict gagcccgagg aagaggagga tgtcteccaa gecatecttt toccagecac agatgecage igtgéggaca agtcagctge
cagagggctg geccaggagg clgaggaggg cctcticaga tacatgticc ggccatceca geatacacge agecgecagg tgacttcage
ccagctgtgg ticcacacceg ggctggacag gecagggeaca gcagcctccé atagctctga geccctgeta ggecetgetgg cactgteace -
gggaggaccce gtggetgtge ceatgtettt gagccatget coccotcact gggeegtgct goacctggcc écctctgctc tetoletget
gacccaccéc gtectgatge tgetgetgeg cigiceecte tgtacotget cageceggee tgaggceacg cocttectgg tggeccacac
tcggaccaga ccacccagig . gaggggagag agecegacge tcaaclecec tgatgicetg gectiggict ccétctgctc tgcgectget
gcagaggcct ccggaggaac cggeigecca tgecaactge cacagagtag cactgaacat ciccitccag gagetggget gggaacggtg
gatcgigtac cetcocagtt teatcticca Ctactgtcai ggtggttgig ggctgcacat cecaccaaac ctgtccettc cagteectgg
ggcteccect accocagece ageectactc ctigeigeca ggggeccage cctgetgtge tgctcteeea gggaccatga ggcccctaca
tgtccgeace acctcggatg gaggtiactc tttcaagtat gagacégtgc ccaacctitct cacgcageac tgfgcttgta tctaagagtg
gggggtetic cicttaatc coatggelgg togecacgee cecaccatca tcageiggga ggeaaggeag agitgggaaa tagatgge
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Figure 9A

MHLLGFFSVACSLLAAALLPGPREAPAAAAAFESGLDLSDAEPDAGEATAYASKDLE EQLRSVSS
VD ELMTVLYPEYWKMYKCQLRKGGWQHN REQANLNSRTEETIKFAAAHYNTEILKSIDNEWRKT
QCMPREVCI DVG‘KEFG\/ATNTFFKP PCVSVYRCGGCCNSEGLQCMNTSTSYLSKTLFEITVPLS
dGPKPVTISFAN HTSCRCMSKLDVYRQVHSII RRSLPATLPQCQAANKTCPTNYMWNNHICRCL
 AQEDFMFSSDAGDDSTDGFHDICGPNKELD EETCQCVCRAGLRPASCGPHKELDRNSCQCVC
KNKLFPSQCGANREFDENTCQCVCKRTCPRNQPLNPGKCACECTESPQKCLLKGKKFHHQTC

. SCYRRPCTNRQKACEPGFSYSEEVCRCVYPSYWKRPQMS
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Figure 9B

cgcggggtgt tctggtgtee cocgoccege ctctecaaaa agctacaccg acgcggaceg cggeggegte cteectegec ctegettcac
‘ctegegggct ccgaalgegg ggagotcgga tgtccogttt cotgtgagge ttttacctga cacecgeege ctttceccgg cactggetgg
. gagggegece tgecaaagttg ggaacgegga geeccggace cgetecegec gectecgget cgeceagggg gggtcgecgy
gaggagcccg ggdgagagag accaggaggg gecegeggec fogeagggge gecegegece ceacccclge ceecegecage
ggaccggtee ceeacocoeg gioaticcac catgeactig ctgggettet tetetgtgge gtattetetg ctegecgetg cgetgetece
.gugtccicge gaggegeeeg cegecgeeyce cgecticgag tecggacteg acctetcgga cgeggagecc gacgegggeyg aggecacgge
ttatgcaagc aaagatctgg aggageagtt acggteigtg tecagtgtag atgaacicat gactgtactc tacccagaat attggaaaat
'gtacaagtgt cagctaagga aaggaggely gcaacataac agagaacagg ccaacclcaa ctcaaggaca gaagagacta taaaatttgc
tgcagcacat tataatacag .agatcttgaa aagtattgat aatgagtgga gaaagactéa atgcatgcca cgggaggtgt gtatagatot '
ggggaaggag ittggagtcg cgacaaacac citctttaaa cciccatgtg tgtecgtcta cagatgtggg ggttgetgca atagtgaggg
getgeagtge atgaacacca geacgagcta cetcagcaag acgtiatitg aaattacagt goctcictot caaggeecea aaccagtaac
aatcagttit gcbaatcaca cticctgeog atgeatgtet aaactggatg ttacagaca agticatice attattagac gttecctgee
agcaacacta ccacagtgtc aggcagcgaa caagacetgc cccaccaatt acatgiggaa taatcacatc tgcagatgcc tggctcagga
agattitatg tittcctcgg atgctggaga tgactcaaca gatggatice atgacatctg tggaccaaac aaggagctgg atgaagagac
ctgtcagtgt gtctgcagag cggggcticg geetgeeage tgtggécccé acaaagaact agacagaaac tcatgccagt gtgtctgtaa
aaacaaacic ttccccagee aatgigggge caaccgagaa tttgatgaaa acacatgcca gtgtgtatgt aaaagaacct gccccagaaa
tcaaccccta aatcetggaa aatgtgectg tgaatgtaca gaaagiccac agasatgett gitaaaagga aagaagttce accaccaaac
atgcagctgt tacagacgge catgtacgaa ccgccagaag gettgtgage caggatitic atatagtgaa gaagtgigtc gitgtgteee
ttcatatigg aaaagaccac aaatgagcta agattgtact gttttccagt tcatcgatit tctattatgg aaaactgtgt tgccacagta gaactgtctg
tgaacagaga gacccitgtg ggtccatgct aacaaagaca aaagtcigic titcctgaac catgtggata actttacaga aatggactgg
agctcatclg caaaaggect cttgtaaaga ctggttitct gccaatgace aaacagccaa gattticctc ttgtgatttc titaaaagaa
tgactatata atttatttcc actaaaaata ttgitictgc attcattitt alagcaacaa caattggtaa aactcactgt gatcaatatt tttatatcat
gcaaaatetg titaaaataa aatgaaaatt gtatt ’
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Figure 10A

MVMGLGVLLLVFVLGLGLTPPTLAQDNSRYTHFLTQHYDAKPQGRDDRYCESIMRRRGLTSPCK
DINTFIHGNKRSI KAICENKNGNPHRENLRISKSSFQVTTCKLHGGSPWPPCQYRATAGFRNVVV
ACENGLPVHLDQSIFRRP ' '
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Figure 10B

- igitigeatt aagttcatag atta(taattt gtaatggaat caacaccaaa tgcaaattag aaagagagcec cactiigetc acccagicac -

gtcticocat gtaaccatag aacgttgggg tectgtgtet tictagatce acagtetige tctcagaaéa ggctagecac accacaggec

tagitgccagg acceatggeo ttittttang ctcagactcc ctctgtgaa cagcaatate cccacaactt gtacaacatt ggtgeticet

gcaagggcta cagaaciatt tgatacgaaa atgticattg acttacacac aagagaagca casaataaaa aattaataat taatttaatg

tcitigaaaa tgtaccattt atttttacat tiggggteat aagaattgta ttacacttaa gaatgcaata caatitgaag atcagattit tetecctttg

4 tgagaattic tcagtatgtg tgatgactac caagaaatca tagccagtca taaattcagt gagttactca taaacgaaca agaaccacct
acﬂqﬁggg gaggtaggte tgcticeett caactcagga tacaactgct tteaactgct ttcttcacat tagetgacta aitagctaga agectgtegt
aaacaalttt atggtigact ccttecctgg getcagggtt coctagaaca gagaggteec caaatceegg tetgiggect gteegectaa
getetgecte ctgecagate agcéggoagc attagatict cataggagct ggacgectat tgigaactge geatgtgegg gatccagatt
gtgcacictt tafgagaatc taactaatge tigatgatct atctgaacca gaacaatttc atéctgaaac catccc‘ci:ac caatccatag
aaatactgtc ticcacaaaa atgatcocetg gtgccaaaaa tgttagagac caciceccta aaacicictt cttagctctc accfccigta
ttactatctc atctcagtac attgaagcce ceatctitic ceccatggatg cclcatiice tattagggag geatttitit attt’rttgtt tttatttttt
tccgagacgg agtctegete tgtcgecaag getggagtge agtggegega teteggetea ctgecaagcete cgociceegg gitcacgeea
ttetectgec tcagecticec aagtagetgg gactacaggc gcocogoacta cgeceggcta attittigta titttagtag agacggggit
tcaccgtggt agecaggatg gtetegatet cctgaccteg tgatccgece gectiggect cocaaagtge tgggattaca g‘gcg’tgagac
cgegeccgge cgteattigg tatgicttaa tgtgecteag Qacctagcac agtccetgot acccagtaga gacctatgta‘atgttcgtta”
ttcaataata aatacatgaa ttaaagagty agagtggatt tigtaatgtt acgactgata gagaaatact cagtgatict aagggatggg
gaagaacggt tggagctaga ggtigtgete aggaaactat taaatagacg ticcgcagga agggattgac gaagtgigag gttaatgagg
aagggaaaat agaatataaa atttggtggt ggaaaagatc tgattcatga tgcegtgtca gagagcaaag cicctgtect titggectaa
tttggigatg ctgttcttgg gtctaccaca cetecttttg cectccgeag gagectgtat tggaagagat ggtgatggge clgggegtit tottgttggt
cﬁcgtgctg ggtctggotc tgaccecace gaccotggct caggataact ccaggtacac acacttcctg acccageact atgatgecaa
accacagggc cgggatgaca gatactgtga aagcatcatg aggagacggg gectgaccte acccigcaaa gacatcaacé catttatica .
tggcaacaag cgcagceatca aggccatclg igaaaacaag aatggaaacc cicacagaga aaacctaaga ataagcaagt ctictticca .
ggtcaccact tgcaagctac atggaggttc ccoctggect ceatgecagt accgagecac ageggggtic agaaacgitg tigtigettg
tgaaaatggc ttacctgtce acﬂggatca gicaattttc cgtcgteegt aaccagegygg cocctggtea agtgetgact ctgetgtoct
tgecttccat ttcccctctg cacccagaac agtggtggea acaticatty ccaagggecce aaagaaagag ctacctggac citttgitit
ctgttigau acatgtttaa taaataaaaa tgtcttgata tcagtaagaa tecagagtctt cteacigatt cigggeatat tgatctitce cccaﬁttct

- ctacttggct goteectgag aggactgeat aggatagaaa tgccittttc tittctittc gittttttit iititit ttgagatgga gteteactct
gtcgcécagg ctiaagtgca atggcacaat cicggeteac tgcaacctct cictectggg ticaagtgat tetectgect cagcctécca
aatégctgag attacaggca tgcaccacca cacctggcta attttigigt tittagtaga gacaggattt caccgﬁttg gccaggttgg
tcttgaactc ctgacctcgg gagaiccgcc caccttggec totettigtg clgggattac aggcatgage cactgageeg ggecactttt
tocttatcag teagttttta caagtcatta gggaggtéga ctttaccict clgtgaagga aagtatgata tgttgatcta‘cagagagaga
tggaaaaatt céagggctcg tagctactaa geagaattic caagataggce aaatigtitt tictgicaaa taataagcta atattactic
tacaaatatg agacctigga gagaagtitc caaggaccaa gtaccaacat accaacagat‘ tattatagtt tetctcacte ttacabacaq
acacacacat atacacatat gtaatccagc atgaatacca aaattcéttc agggtagcca cottttgtct taatcgagag ataaitttga
tgtttgaatg gaatgcteee aggatattct cligtcatgg ttattttata taaaaticaa aaaccaatta cattattice teigtaatct titactttat
caactaatgt ctggcaggtg tgatgtitty gggaagttat agaagaticc ggccaggegce ttatctcacg ctigtaatee ageacttigg
gaagcigagg cggacagatc acgaggicaa gagatcaaga ceatcclgga caacatgglg aaacchigic tctactaaaa atgtgaaeat
tagctgggcg tggtggeaca cacctaiagt cccagctact cgggaggetg aggéaggaga atcgctigaa cctaggaggce ggaggtigea
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Figure 10B (Continuned)

ctgagecgag atcacgceac tgeaciccag cetgggegac agagegagac tccatctcaa aaaaaaaaaa aaaagaaaga fcceagtita

teccagtita tcocttattc ticclcaatt clcaagatit gttittaagt taacataact taggttaaca cactctttgt aaaatacact gttcaatcta

" cagactcagt ggttagcttc ctgttaacta atttctgtig acaggtactt ggatatitta tttagaaagt ggttgccaat aaattagtia taagtcgcca
gtitcactge ctigtgaaca cataattatt gtggictcag tattcectat ggtggcttet cetgetectg gtattgecct gaaatgggee éaaagccgtg
gcteccoaat gotcaggtta tagaacatty tocaggtace acctaggaga geccagectc actgaaagta ttcaaatita ggaatgagtt
tgagaagtag gtagctggta tgtgcttage acaagaatct ccticcitg ggttagtctg tttcaaaact gaaaacactg tcattccita
agaaaétagg aaaaagtatt ccaaaccict gtcactagaa aatitgccat attaccaaat clcaaaaacc tetcaggaaa igagaaagtc
ccagttictg giaaactatt tgggecctit tetcaagttc tecttccagt getatttect tgaggtgagg _caaagttact caagatcatc getgecactc

' aaggcctiga tagggcaagt gaaaggcatg gaccattatt atattgatca cagcataage tgtgaaaacc cacgftcttct ccaaacatct
gcttggagéa ttatcatcge atagtitgct ctggigtica gggaaatcge tgtttcatag gaaatcacat ggcagtgija tgggagtgtt
tectgacctg cogatggtac tggcacctga geaageattc ctagtecttt tiggtctagg ccictigtic tatcacaace acaagetgtt
taaaataaaa aAcgtcaagtc acaggcaggt catittatcc tgcgtgaatc aattgaag
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Figure 11A

‘ MWVLFLLSGLGGLRMDSNFDSLPVQITVPEKIRSIIKEGIESQASYKIVIEGKPYTVNLMQKNFLPH -
NFRVYSYSGTGIMKPLDQDFQNFCHYQGYIEGYPKSWMVSTCTGLRGVLQFENVSYGIEPLES o
'SVGFEHVIYQVKHKKADYSLYNEKDIESRDLSFKLQSAEPQQDFAKYIEMHVIVEKQLYNHMGSD
TTVVAQKVFQLIGLTNAIFVSFNITIILSSLELWIDENKIATI'GEANELLHTFLRWKTSYLVLRPHDVA
FLLVYREKSNYVGATFQGKMCDANYAGGWLHPRTISLESLAVILAQLLSLSMGITYDDINKCQCS
GAVCIMNPEAIHFSGVKIFSNCSFEDFAHFISKQKSQCLHNQPRLDPFFKQQAVCGNAKLEAGEE
CDCGTEQDCALIGETCCDlATCRFKAGSNCAEGPCCENCLFMSKERMCRPSFEECDLPEYCNG
SSASCPENHYVQTGHPCGLNQWICIDGVCMSGDKQCTDTFGKEVEFGPSECYSHLNSKTDVSG
NCGISDSGYTQCEADNLQCGKLICKYVGKFLLQIPRAT]IYANISGHLCIAVEFASDHADSQKMW!K
DGTSCGSNKVCRNQRCVSSSYLGYDCTTDKCNDRGVCNNKKHCHCSASYLPPDCSVQSDLWP

‘GGSIDSGNFPPVAIPARLPERRYIENIYHSKPMRWPFFLFIPFFIIFCVLIAIMVKVNFQRKKWRTED
YSSDEQPESESEPKG
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Figure 11B

catctcgcac ttccaactge cotgtaacca ceaactgecc ttattcogge tgggacceag gacttcaage catgigggte tigtitetge
tcagcgaget cggegagctg cggatggaca gtaatitiga tagtitacet gtgcaaatta cagttccgga gaaaatacgg tcaataataa
aggaaggaat tgaaicgcag geatcctaca aaatigtaat tgaagggaaa ccatatactg tgaatttaat gcaaaaaaac titttaccec
ataattttag agtitacagt tatagtggea caggaattat gaaaccactt gaccaagatt ticagaatit ctgecactac caagggtata
- tigaaggtta tccaaaatct gtggtgatgg ttagcacatg taciggacte aggogegtac tacagttiga aaatgttagt tatggaatag
aacccctgga gtcﬂcagit ggcttigaac atgtasttta vccaagtaaaa cataagaaag cagaigtttc cttatataat gagaaggata
ttgaatcaag agatcigtcc titaaattac aaagcgcaga gecacageaa gattitgcaa agtatataga aatgeaigtt atagttgaaa '
aacaattgta taatcatatg gggictgata caactgtigt cgctcaaaaa gtittccagt tgattggatt gacgaatgct atititgitt catttaatat
facaattatt ctgicttcat tggagetttg gatagatgaa aataaaattg caéccactgg agaagctaat gagttattac acac.attttt‘
aagaigga‘aa acatcttatc ttgttttacg tectcatgat gtggceatitt tactigtita cagagaaaag tcaaattatg tiggtgcaac bﬁtcaaggg
aagétgtétg atgcaaacta tgcaggaggt gtigttctge accccagaac cataagicty gaatcactig cagttatttt agctcaatta
* ttgagectta gtatggggat cacttalgat gacattaaca aatgccagty ctcaggaget gtetgeatta tgaatccaga ageaattcat
ttcagtggty tgaagatctt tagtaactge agettcgaag actitgcaca tiitatitca aagcagaagt cccagtgtet teacaatcag cetegettag
atcctttitt caaacagcaa geagtgtglg gtaatgoaaa gelggeagea ggagaggagt gtgactgtag gactgaacag gattgtgcce
ttattggaga aacatgctgt gatatigeca caigtagatt taaageeggt tecaaactgty ctgaaggacc atgetgcgaa aaclgtctat
" ttatgtcaaa agaaagaatg tgtaggecit coitigaaga atgegaccte ccigaatatt gcaatlggatc atctgeatea tgeccagaaa,
accactatgt tcagactggg catccgtgtg gacigaatca atggatcigt atagatggag titgtatgag tggggataaa caatgtacag
acacatttgg caaagaagta gagtitggce cticagaatg ttattctcac citaattcaa agactgatgt atctggaaac tgtggtataa
gtgattcagg atacacacag tgtgaagctg acaatctgea gtgcggaaaa ttaataigta aatatgtagg taaattttta ttacaaatic
-caagagccac tetiatttat gccaacataa gtggacatct ctgcattget gtggaattig ccagtgatca tgcagacagc caaaagatgt
goataaaaga tggaactict tgtggticaa ataaggtitg caggaatcaa aéatgtgtgé gttcttcata cttgggttaﬁ gatigtacta
cigacaaatg caatgataga ggtgtatgca ataacaaaaa geactgtcac tgtagtgctt cataﬁtacc tccagattgce tcagticaat
cagatctatg gectgglggg agiatigaca gtggeaattt tecacctgta getataccag cecagactece tgaaaggcgc tacattgaga
acatttacca ttccaaacca atgagatgge catttttett attcattcct tictttatta ttttctgtgt actgattget ataatggtga aagttaattt
ccaaaggaaa aaatggagaa cigaggacta ttcaagcgat gagcaacctg aaagtgagag tgaacctaaa gggiagtctg gacaacagag
atgccatgat atcacttctt ctagagiaat tatctgtgat ggatggacac aaaaaaatgg aaagaaaaga aigtacatta ccotggttice
tgggattcaa acctgcatat tgtgatitta atttgaccag aaaatatgat atatatgtat aatttcacag ataatttact tatttaaaaa igcatgataa
tgagttttac attacaaatt icigttittt taaagttatc ttacgctatt tetgtiggtt agtagacact aattcigtca gtaggggcat ggtataagga
aatatcataa igtaatgagg tggtactalg attaaaagec actgttacat ticaaaaaaa aaaaaaaaaa
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FIGURE 12

aga gngtcgcccctﬁtttttttttttttftttttttttttﬁttttttﬁtgacatttataaatgaacctttattaaagacacttcaatgccatttgttanacaéttcaatattttaca
tggﬁttcaatgtacactgtaccaaaatttctataaataaataactttgtacataaaagtaatactccctctttcacattgcctcncagaagcagcaaattcatatattt ‘
tgtggaagtaagattagtcagttaactgtcaagaacaaaattctaaatgtgcttaccttttgaacagtgatgaéacctgacagtaattgttaactattttctcagtaa
ctcccttcagcttttggccaaaggaacatttgaaggaccttgtttcnatttaagttttactaaatgacacattggcactcanaanatggttagctaccagtctcaaa ,
agtgcaaattatacccanaacccaggtcaagggctgtccl‘ttccaagtcccagctcagtttcatctggtgcgaaggaatggcatggacaggcctgctccggg
tccttaatanaaataaggtanccctgaaaagtcanaacttcctcctttctgtcccccaagggcaatgtaatactcat‘tanat‘tgggcaaaacnaaaacatcngt
atagtaaaaatccaqaggmccaacaccagcagcctttaccttantttnaaaggccncaaaatagca ]
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Figure 13A

MSlP HLTALLGLVLCLAQTIHTQEGALPRPS]SAEPGTVISPGSHVTFMCRGPVGVQTFRLEREDR
AKYKDSYNVFRLGPSESEARFHIDSYSEGNAGLYRCLYYKPPGWSEHSDFLELLVKGTVPGTEA

SGFDAP
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Figure 13B

ccacgegtee ggggaccggg gecatgtcte cacaccteac tgetotcetg ggoctagtge totgectgge cecagaccatc cacacgcagg
agggggccct teccagaces tocatctegg ctgagcecagg cabtgtgatc tcccegggga gccatgtgac tttcatgtge cggggeeecgg
tiggggttca aacattccge ctggagaggg aggatagagc caagtacaaa gatagttata atgtgtticg acttggtcca tetgagtcag
aggccagatt ccacatigac tcagtaagtg aaggaaatge cgggctitat cgetgectct attataagec cccfggatgg {ctgagcaca ‘
atgacticct ggagetgelg gtgaaaggga ctgtgcecagg cactgaagcc tecggatttg atgeaccatg aatgaggaga aatggectce
cgtctig{ga acttcaatgg ggagaaataa ttagaatgag caatagaaat géacag atge ctatacatac ataiacaaét aaaaagatac
gaticgcaaa aaaaaaaaaa aaaagggc
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Figure 14A

MPLLWLRGFLLASCWIIVRSSPTPGSEGHSAAPDCPSCALAALPKDVPNSQPEMVEAVKKHILN®

MLHLKKRP DVTQPVPKAALLNA!RKLHVGKVGENGYVE]EDDIGRRAEMNELMEQTSEIITFAESG
TARKTLHFEISKEGSDLSVVERAEVWLFLKVPKANRTRTKVTIRLFQQQKHPQGSLDTGEEAEEV
GLKGERSELLLS EKWDARKSTWH.VFPVSSSIQRLLDQGKSSLDVRIACEQCQESGASLVLLGKK-
KKKEEEGEGKKKGGG EGGAGADEEKEQSHRPFLMLQARQSEDHPHRRRRRGLECDGKVNICC
KKQFFVSFKDIGWN DWIIAPSGYHANYCEGECPSHIAGTSGSSLSFHSTVINHYRMRGHSPFANL
KSCCVPTKLRPMSMLYYDDGQNIIKKDIQNMIVEECGCS ‘ '
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Figure 14B

tccacacaca caaaaaacet gogcglgagg ggggaggaaa agcagggect taaaaagge aatcacaaca actittgetg gcaggétgcc
ctigettigg ctgagaggat ttctgtigge aagttgetgg attaiagtga- ggagttccee caccccagga tccgagggge acagegegge
cecegactgt cogtectgtg cgetggecge ceteccaaag gatgtaccea actctcagee agaga{ggtg gaggccgtea agaégcacat
{ttaaacaty ctgcactiga agaagagacc cgatgtcacc cagceggtac ccaaggegge gettelgaac gegatcagaa agcticatgt
gggcaaagic ggggagaacg ggtatgtgga gatagaggat gacatiggaa ggaggycaga aatgaatgaa cttatggage 'agaccicgg,a
gatcatcacg tttgccgagt caggaacage caggaagacg ctgcacticg 'agatttccaa ggaaggcagt gacctgicag tggtggageg
tgcaga'agtc tggctctice taaaagiccs caaggccaac aggaccagga ccaaagtcac catccgecte ttccageage agaageacce
"gcagggeage ttggacacag gggeagagge cgaggaagtg gocttaaagg gggagaggag igaacigtlg cicicigasa aagtagtaga
cgctcggaag ageacctgge atgleticee tgtetecage ageatecage ggttgetgga ccagggeaag agétccctgg acgttcggat
tgectgtgag cagtgccagg agagtggcge cagettggtt ctectgggea agaagaagaa gaaagaagag gagggggaag
ggaaaaa‘gaa gggcggaggt gaaégtgggg caggagcaga tgaggaaaag gagcagtcgc acagacctit ccteatgetg
caggeeegge agictgaaga cecaccetcat cgecggegte ggcggggctt ggagtotgat ggcaaggtca adatctgclg {aagaaacag
ttctttgtca gtttcaagga catcggcetgg aatgactgga teattgetee ctotggetat catgccaact actgcgaggg tgagtigeeeg
agccatatag caggcacgtc cggglectca ctgtcctice actcaacagt catcaaccac taccgeatge ggggccatag ccectitgee
éacctcaaat cgtgctgtgt geccaccaag ctgagacccé tgtceatgit gtactatgat gaiggtcaaa acatcalcaa ,aaaggacait
cégaacatga tcgtggagga gtgtggatge téatagagtt gcccagccca gggggaaagg gageaagagt tgtccagaga agacagtgge
aaaatgaaga aattittaag gtitctgagt taaccagaaa agtagaaatt aaaaacaaaa casaacaana caaaaaacaa aaaaaaacaa
aagtaaatta aaaacaaacc tgatgaaaca gatgaaacag atgaaggaag atgtggaaat cttagcctge cttagccagg getcagagat
gaagcagtga agagacagat tgggagggaa agggagaatg gtgtacccit tafttcttct gaaatcacac tgatgacatc agtigtttaa
acggggtatt gtcettteee cectigaggt tcccttgtga gcttgaatca accaaictga tetgeagtag tgtggactag aacaacccaa
atagcaicta gaaagccatg agtttgaaag ggcccatcac aggcacttiic ctagectaat
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Figure 15A

MNCVCRLVLWLSLWPDTAVAPGPPPGPPRVSPDPRAELDSTVLLTRSLLADTRQLAAQLRDKF
PADGDHNLDSL PTLAMSAGALGALQLPGVLTRLRADLLSYLRHVQWLRRAGGSSLKTLEPELGT
LQARLDRLLRRLQLLMSRLALPQPPPDPPAPPLAPPSSAWGGIRAAHAILGGLHLTLDWAVRGLL

» LLKTRL



WO 2007/053161 PCT/US2005/045805
26/84

Figure 15B

" gaagggttaa aggeccoegg cteooigeee celgeoetgg ggaacccetg geeetgtggg gacatgaact gtgttigecg cctggtcctg»
gteglgetga gectgtggec agatacaget gtcgeeectg ggecaccace tggeecccoct cgagtitcce cagacéctcg ggcc_gagctg
~ gacagcaccg tgctectgac cegclctete ctggeggaca cgcggbagct ggctgcacag clgagggaca aattcccage tgacggggac
cacaacctgg attcectgee caccctggec atgagigegg gggeactgag agcictacag ctcceaggtg tgctgacaag getgegageg
~ gacctacigt cotacctgeg geacgigeag tggetgegee gggeagotag clcttccety aagaccetgg ageccgaget gggoaccctg
caggcccgac fggaccgget getgegeegg ctgeagetee tgatgtcccg cctggeccetg Ccccagccac’ccccggaccc gcdggcgccc ,
cegetggege ccecctecte agectggggg ggcatcaggy cegoocacge catcetggag gggetgeace tgacactiga ctgggecgty
aggggactge tgctgcigaa gacteggcetg tgacccgggg cccaaagoca ccacegtect tocaaageca gatctiatit atttatitat
ttcagtaclg ggggcgaaac agccaggtga tececccgec attatctocc cctagttaga gacagtectt cegtgaggec tgggggacat
clgtgectta titatactta tttatitcag gagcaggagt gggaggcagg tggactectg ggtcecegag gaggagggga ctggggicee
ggattcttgg gtctccaaga agtetgteca cagactictg ceetggctet tecocatcta ggectgggea ggaacatata ttatttatit
aagcaattac ttttcatgtt ggggtgggga cagaggggaa agggaagect gggttitigt acaaaaatgt gagaaaccti tytgagacag
agaacaggga attaaatgtg tcatacatat ccacttgagg gegatitgic tgagagetgg ggctggatge tigggtaact ggggeaggge
agglggaggy gagacctcea ttcaggtgga ggtccegagt gggjcggggca gegactggga gatgggtegg tcacccagac agctctgtgg
aggcagggtc tgagecttge ctggggecce geactgeata gggccgtttg ttigtttttt gagatggagt ctcgctgtgt tgcctaggct
ggagigcagt gaggcaatct aaggtcactg caagetccac ctecegggtt caagcaattc tcctgectca gecteccgat tagctgggét
cacaggigtg caccaccatg cccagctaat tatitatitc titigtatit tagtagaga cagggttica coatgiigge caggctggtt tegaactect
gaccteaggt gatectectg cetcggectc ccaaagtgct gggattacag gtgtgagcca ccacacctga cecataggtc ticaataaat
atttaatgga aggttccaca agtcaccctg tgatcaacag taccegtatg ggacaaagcet gcaaggtcaa gatggttcat tatggctgtg
ttcaccatag caaactggaa agaatctaga tatccaacag tgagggttaa gcaacatggt gcatctgtgg atagaacacc acccagecge
ccggageagg gactgteatt cagggaggct aaggagagag getigettgg gatatagaaa gatatcctga cattggccag geatggtgge
tcacgcctgt aatectggea ctitgggagg acgaagegag fggatcactg aagiccaaga gtttgagacc ggcotgegag acatggcaaa
accelgiclc aaaaaagaaa gaatgatgtc ctgacatgaa acagcagget acaaaaccac tgcatgclgt gatcccaatt tigtgtttit
citictatat atggattaaa acaaaaatcc taaagggaaa tacgccaaaa tgttgacaat gaclgtcicc aggtcaaagg agagaggigg
gatigtgggt gactittaat gigtatgatt gtctgtattt tacagaattt clgccatgac tgigtatitt gcatgacaca ttttaaaaat aataaacact
atttttagaa t V ‘ ' k
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Figure 16A

 MSPNFKLQCHFILIFLTALRGESRYLELREAADYDPFLLFSANLKRDVAGEQPYRRALRCLDMLSL
| QGQFTFTADREQLHCAAFFISEPEEFlTIHYDQVSIDCQGGDFLKVFDGWILKGEKFPSSQDHPLP
SAERYIDFCESGLSRRSIRSSQNVAMIFFRVHEPGNGFTLTIKTDPNLFPCNVISQTPNGKFTLVY
PHQHRNCSFSHYPVVIKISDLTLGHVNGLQLKKSSAGCEGIGDFVELLEGTGLDPSKMTPLADLC
YPFHGPAQMKVGCDNTVVRMVSSGKHVNRVTFEYRQLEPYELENPNGNSIGEFCLSGL
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Figure 16B

ggacctocgg agcagacage acagcagclg cagaggcaag gecageatgt cgeccaactt caaacttcag tgtcacttcé tictcatott
cctgacggct ctaagagggg aaagecggta cotagagcty agggaagegg cggactacga tectiteety cicticageg ccaac:ctgéa
gcgggacgtg getggggage ageegtaceg cecgegetetg cggtgectgg acatgetgag cetccaggge cagttcacct tecacegecga
ccggecgeag clgeactgeg Qagccttctt catcagcgag ccogaggagt tcattaccat ccactacgac caggteteea tegactgtea
gggeggegac ticelgaago {atitgatgy ttogaitcic aagggggéga agticceeag ticccaggat cateciclee colcagetga
gcggtacata gattictglg agagiggtct tagcaggagg ageatcagat cticcecagaa igtggecaty atcttctice gagtocaiga
accaggaaat ggattcacat taaccataaa gacagacccc aacctctitc cttgcaatgt catttctcag actccaaafg gaaagtttac
cetggtagtt ccacaccage atcgazactg cagcticice ataatttatc cigtggtgat caaaatatct gatcttacce tgggacacgt .
aaatggtctt cagttaaaga aalcCtCagc aggttgcgag ggaataggag actitgtgga geigetggag ggaactggat tggaccecttc
caagatgacg cctttagetg atctetgeta cocctttcat ggeccggecce agatgaaagt fggctgtgac aacactgtgg tgcgeatggt
ctccagtgga aaacacgtaa atcgtgtgac tittgagtat cgtcagcetgg agecgtacga getggaaaac ccaaatggaa acagtaicag
ggaatictgt ﬁgtctggtc tttgaataac caacccagtg atttacatge tgatagctaa gtgagtittt aatggecatt gtgtatgatt ttgatgcaca
actagttaaa agcctttcat accagicagt atttcocage citgagegea cgcacacacc acacacatac acacacgcat tattitigtt
actttgetic ttittatgtt igtaatcigt aaatgaacac atggcagaaa ataaccctga ttggtagg
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Figure 17A

TTPDRRLWNPPATS SSLRQMERMLPLLTLGLLAAGFCPAVLCHPNSPLDEE NLTQENQDRGTH
VDLGLASANVDFAFSLYKQLVLKAPDKNVIFSP LSISTALAFLSLGAHNTTLTE! LKGLKFN LTETSE
AEIHQSFQHLLRTLNQSSDELQLSMGNAMFVKEQLSLLDRFTEDAKRLYGSEAFATDFQDSAAA
KKLIN DYVKNGTRGKITDLIKDLDSQTMMVLVNYIFFKAKWEM PFDPQDTHQSRFYLSKKKWVM
VPMMSLHHLTIPYFRDEELSCTWELKYTGNASALFILPDQDKMEEVEAMLLPETLKRWRDSLEF
REIG ELYLPKFSISRDYNVLNDILLQLGIEEAFTSKADLSGITGARN LAVSQVVHKAVLDVFEEGTEA
SAATAVKITLLSALVETRTIVRFNRPFLMIIVPTDTQNIFFMSKVTNPKQA
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Figure 17B

ctgictcaaa ataaazataa aaaataaaaa gaaalaaaaa agaaatatac caaaatgtta gctggggtet tctctgggta gtaaagtgct
gggggatatt ttccaaagtc.cttctttaca ttetctgagt tittccatgt tottcaatga gtatttaata ageagataaa aactaataca acaaaggatt
fttictgtgt getititiga cotttggagg aagagattag agctagtcc';c‘ ataaccaggt tat&gagia ggtctaataa goccgtatta ccagaaaﬁa
teatctggtc atitccagtc cgagaacaga acactiggtt gicotggcat ticccaagea gtgggaggag ttctctgcag gaataaataa '

~ gectcagceat toatgaaaat ceactactce agacagacgg clitggaatc caccagcetac atccagetce ctgaggcagg taatccatga
tgttttacat cctgggageg gaggaatclg titttccagg agagtittag gcageageet ggaétgtgtg gagfgtgagg ggtaagcéga g
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Figure 18A

MVLLTAVLLLLAAYAGPAQSLGSFVHCEPCDEKALSMCPPSPLGCELVKEPGCGCCMTCALAEG
QSCGVYTERCAQGLRCLPRQDEEKPLHALLHGRGVCLNEKSYREQVKIERDSREHEEPTTSEM
AEETYSPKIFRPKHTRISELKAEAVKKDRRKKLTQSKFVGGAENTAHPRIISAPEMRQESEQGPC
RRHMEASL QELKASPRMVPRAVYLPNCDRKGFYKRKQCKPSRGRKRGICWCVDKYGMKLPGM
EYVDGDEQCHTFDSSNVE ’ :
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Figure 18B

‘ t{gaaaanaaa aaaaggaaag aaagggattg aaggagcttg ccaagggtag gotgectaaa ttcacatttt coctgggtet ftccgtgaaa
tggggacact agaaaccoaa gggtegggte tagtgeecte aacictetgg ggatgagagt ctigecttgy ggtagacaag aggcagggea
gogaggagea gagecctggg gigeggecgt colcaccges tgttéctcta ctcaccecag tgcaaacctt ceogtggecg caagqgtggc
atctgetgot gcgtggacéa gtacgggatg aagctgccag geatggagta cgttgacggg gactitcagt gecacacctt cgacagecage

. aacgttgagt gatgegtece cocccaacct ticcetcace ccctcccace cocagececcyg actccageca gegecteect ceacceecagg

acgecactea tttcatctca titaagggaa asatatatat ctatctatit gaggaaactg aggacctegg aatctctage aagggclcaa

cttcgaaaat ggcaacaaca gagatgcaaa aagctaaaaa jaca ccccf:c ccctitaaat gotitictit tgaggcaag ttggatgaac
agagaaggga agagaggaag aacgagagga agagaaggga aggaagtgtt tthtagaag agagagaaag acgaatagag
ttaggaaaag gaagacaagc aggtaggcag gaaggacalg caccgagacc aggcaggggc ccaacttica cgtccagece
tggcctgggg tcgggagagg tgggegetag aagatgcage ccaggatgtg gcaatcaatg acactattgg ghgtttt';ccag gatggattgg
tcagggogag aaaggaasag geaaaacact ccaggaccle teceggatct gictectect ctagccagca gtatggacag ctggaccect
gaacttcctc tectcttace tgggcagagt ghigteteic cocaaattia tanaaactaa aatgeatics aticcictga aagcaaaaca '
aattcataat tgagigatat taaatagaga ggttttcgga égcagatctg tgaatatgaa atacatgtge atatttcaﬁ ccccaggeag acatttttta
gaaaicaata catgccceaa tattggaaag acttgitctt écacggtgac tacagtacat gctgaagcegt gecegtitcag cocicattta
atlcaatttg taagtagege acgagectct gtgggggagg ataggetgaa aaa
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Figure 19

MVLIQ]PMYN EKEVCQLSIG AACRLSWPLD RMIVQVLDDS TDPASKELVN AECDKWARKG
-INIMSEIRDN RIGYKAGALK AGMMHNYVKQ CEFVAIFDAD FQPDPDFLER TIPFLIHNHE
ISLVQCRWKF VNANECLMTR MQEMSLNYHF VAEQESGSSI HAFFGFNGTA GVWR[AALNE
AGGWKDRTTV EDMDLAVRAC LHGWKFVYVH DVEVKNELPS TFKAYRFQQH
RWSCGPANLW.RKMTMEILQN KKVSAWKKLY LIYNFFFIRK IVWHIFTFVF YCLILPTTVL
FPELQVPKWA TVYFPTTITI LNAIATPRMI KSLTYIVYCR SLHLLVFWIL FENVMSMHRT
K_ATFIGLLEA GRVNEWVVTE KLGDTLKSKL IGKATTKLYT RFGQRLNWRE LVVGLYIFFC
GCYDFAYGGS YFYVYLFLQS CAFFVAGVGY IGTFVPTV
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Figure 20A

" MPAGRRGPAAQSARRPP PLLPLLLLLCVLGAPRAGSGAHTAVI_SPQDPTLLIGSSLLATCSVH GD
PPGATAEGLYWTLNGRRLPPELSRVLNASTLALALAN LNGSRQRSGDNLVC‘HARDGSILAGSCL"
YVGLPPEKPVNISCWSKN MKDLTCRWTPGAHGETFLHTNYSLKYKLRWYGQDNTCEEYHT\/GP
HSCHIPKDLALFT PYEIWVEATN RLGSARSDVLTLDILDWTTDPPPDVHVSRVGGLEDQLSVRW
VSPPALKDFLFQAKYQIRYRVEDSVDWKVVDDVSNQTSCRLAG LKPGTVYFVQVRCNPFG]YGS
KKAGIWSEWSHPTAASTPRSERPGPGGGACEPRGGEPSSGPVRRELKQFLGWLKKHAYCSNL
'SFRLYDQWRAWMQKSHKTRNQDEGILPSGRRGTARGPAR
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Figure 20B

cgeccagega cgtgegggeg geetggeceg cgeccicecy cgeceggect gegteeegeg cectgegeca cogecgeega gcCgcagccc
gccgcgcgcc cceggeageg ceggecccat goeegecgge cgecggggec cogeegecca atccgegegy cggecgecde

_ cgttgetgee cctgetgetg ctgetetgeg tcctcggggc gcegegagec ggatcaggag cecacacagc tgtgatcagt cecccaggate
coacgettct catcggetee tecoigotgg coacctgete agigeacgga gacceaccag gagecacege cgagggestc tactggacce
tcaacgggog cogeatgeec cetgagetet cecglgtact caacgectes acctiggete tggecctgge caacctcaat gggtecagge
agcggtcggg ggacaacctc gtgtgccacg coceglgacgg cagcatectg getggetect gectetatgt tggectgeee cocagagaaac
ccgtcaacat cagctgeigg tccaagaaca tgaaggactt gacctgeege tggacgecag gggeccacgg ggagacetic ciccacacca
actactccct caagtacaag cttaggtagt atggccaggé caacacatgt gaggagtacc acacagtggg gecceactce tgccacatee
ccaéggacct ggctclotit acgcpctatg agatclgggt ggaggecace aaccgectgg getetgeocg cicogatgta cicacgetgg |
atatcctgga tgtggtgacc acggacccece cgecegacgt geacgtgage cgegteggeg gectggagga coagetgage gtgcgetogg
tgtcgccacc cgeoctcaag gatitectct ticaagecaa ataccagatc cgctaccgag iggaggacag tgtggactgg aaggtggigg
acgatgtgag caaccagacc tectgecgec tggecggect gaaacccgge accgtgtact icgigeaagt gegetgeaac cectttggea
tctatggcic caagaaagee gggatetgga gtgagtggag ccaccecaca gocgectcca cloccegeag tgagegoceg ggoccgggcy
geggggogty cgaaccgegg ggeggagage cgageteggg geeggtgegg cgegagetea ageagttect gggetggete
aagaagcacg cgtactgctc caaccicage ticegecict acgaccagly gegagectgg atgcagaagt cgcaéaagac ccgecaaccag
gacgagggga tectgoectc gggecagacgg ggcacggega gaggtectge cagataaget gfaggggctc aggccaccct ccctgccacg
tggagacgcea gaggecgaac ccaaactggg gecacetetg taccctcact teagggeace tgagecacce tcagcaggag ciggggtgge
ceetgagcete caacggecat aacagcetotg actcccacgt gaggecacct ttgggtgeac cecagtgggt gtgtgtgtgt gtgigagggt
tggttgagtt goctagaace cotgccaggg ctogagataa gaaggggagt cattactcce cattacctag ggecectcca aaagagtoct
titaaataaa tgagctatit aggtge
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Figure 21

MLHVEMLTLY FLVLWMCVFS QDPGSKAVAD RYAVYWNSSN PRFQRGDYHI DVCINDYLDV
FCPHYEDSVP EDKTERYVLY MVNFDGYSAC DHTSKGFKRW ECNRPHSPNG PLKFSEKFQL1
FTPFSLGFEF RPGREYFYIS SAIPDNGRRS CLKLKVFYRP TNSCMKTIGY HDRVFDVNDK
VENSLEPADD TVHESAEPSR GENAAQTPRI PSRLLAILLF LLAMLLTL
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Figure 22A

MGGCTVKPQLLLLALVLHPWNPCLGADSEKPSSIPTDKLLVITVATKESDGFHRFMQSAKYFNYT
VKVLGQGEEWRGGDGINSIGGGQKVRLMKEVMEHYADQDDLVVMFTECFDVIFAGGPEEVLKK
FQKANHKVVFAADGI LWPDKRLADKYPVVHIGKRYLNSGGFIGYAPYVNRIVQQWNLQDNDDDQ
LFYTKVYIDPLKREAIN ITLDHKCKIFQTLNGAVDEVVLKFENGKARAKNTFYETLPVAINGNGPTKI
LLNYFGNYVPNSWTQDNGCTLCEFDTVDLSAVDVHPNVSIGVFIEQPTPFLPRFLDILLTLDYPKE
ALKLFIHN KEVYHEKD!KVFFDKAKHEIKTIK[VGPEENLSQAEARNMGMDFCRQDVEKCDYYFSVD
ADVVLTNPRTLKILIEQ NRKIIAPLVTRHGKLWSNFWGALSPDGYYARSEDYVDIVQGN RVGVWN
VPYMANVYLIKG KTLRSEMNERNYFVRDKLDPDMALCRNAREMGVFMYISNRH EFGRLLSTANY
NTSHYNNDLWQIFENPVYDWKEKYINRDYSKI FTENIVEQPCPDVFWFPIFéE KACDELVEEMEHY
GKWSGGKHHDSRISGGYENVPTDDIHM KQVDLENVWLDFIREFIAPVTLKVFAGYYTKGFALLNF
VVKYSPERQRSLRPHHDASTFTINIALNNVGEDFQGGGCKFLRYNCSIESPRKGWSFMHPGRLT
HLHEGLPVKNGTRYIAVSFIDP '
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Figure 22B

atggggggat gcacggigaa gecteagety ctgctectgg cgetegicct ceaccectgg aatcecipte tggglgegga cleggagaag
ccetcgagea tccccacagé,taaaﬂat_ta glcataactg tagcaacaaa agaaagtgat ggaticcatc gatttatgca gtcagccaaa
tatttcaatt atactgtgaa ggtct:ttggt caaggagaag aatggagagg tggtgatgga atiaatagta ftggaggggg ccagaaagtg
agattaatga aagaagtcat ggaacactat gotgatcaag atgatetggt tgteatgtit actgé;atgct ttgatgtcat attigctggt '
gatccagaag aagitctaaa aaaattccaa aaggcaaace acaaaglggt ctttgcagea gatggaattt tgtggecaga taaaagacta
gcagacaagt atcctgtigt gcacatiggg aaacgctatc igaattcagg aggatitatt ggotatgctc catatgtcaa ccgtatagﬂ
caacaatgga atctccagga taatgatgat gatcagctct tttacactaa égtﬁacatt gatccactga aaagggaagc tattaacatc
acatiggatc acaaalgcaa aattticcag accitaaatg gagctgtaga igaagtigtt ttaaaaitlg aaaatggcaa agccaéagct
aagaatacat tttatgaaac attaéca'gtg goaattaatg gasatggacc caccaagatt ctectgaatt attttggaaa ctatgtacce
aattcatgga cacaggataa tggetgcact ctitgtgaat tcgatacagt cgacttgtd gcagtagatg tccatccaaa cgtaicaata
ggigtittta tigagcaacc aaccectitt ctaccicggt ttctggacat attgitgaca ctggattacc caaaagaage acttaaactt tttattcata
acaaagaagt ttatcatgaa aaggacatca aggtatitit tgataaaget aagcatgaaa tcaaaactat aaaaatagta ggaccagaag
aaaatctaag tcaagcggaa gecagaaaca tgggaatgga citttgeegt caggatgaaa agtgtgatta ttactttagt gtggatgcag
atgttgtttt gacaaatcca aggactitaa aaattitgat tgaacaaaac agaaagatea tigctectct tgtaaétcgt catggaaagc
tgtggtccaa titctgggga geattgagic ctgat‘ggata ciatgcacga tctgaagatt atgtggatat tgticaaggg aatagagtag
gagtatggaa tgtcccatat atggctaatg tgtactiaat téaaggaaag acactccgat cagagatgvaa tgaéaggaac tattttgtic
gtgataaact ggatcctgat atggctcttt gecgaaatge tagagaaalg ggtgtatita tgtacatttc taatagacat gaatitggaa ggctattate
caclgcteat tacaatactt cccattataa caatgaccic iggcagattt tigaaaalce igtggactgg aaggaaaagt atataaaccg
tgattatica aagattitca ctgaaaatat agttgaacag cceigtccag atgtctitig gitccccata titictgaaa aagcctgiga tgaatiggta
gaagaaatgg aacattacgg caaaiggtct gggggaaaac alcatgatag cogtatatct ggtggitatg aaaatgtcee aactgatgat
atccacaiga agcaagtiga tctggagaat gtaiggcﬁg attttatccg ggagticatt geaccagtta cactgaagot citigcagge
tattatacga agggatttge actactgaat titgtagtaa aatactccos tgaacgacag cgttcictic gtecteatea tgatgettct acatttacca.
taaacatlgc acttaataac gtgggagaag actttcaggg aggtggtige aaattictaa ggtacaattg clctattgag tcaccacgaa
aaggctggag cttcatgeat colgggagac tcacacatit geatgaagga ctiectgtta aaaalggaac aagatacatt gcagtgtcat
ttatagatce ctaagttatt tactiticat igaattgaaa titatittgg gtgaatgact ggcatgaaca cgctitgaa gtigtggctg agaagatgag
aggaalatit aaataacatc aacagaacaa cticacittg ‘ggccaaacat tigaaaaact tittataaaa aatigttiga tatitcttaa tgtctgetet
gagccttaaa acacagatiy aagaagaaaa gaaagaaaaa acftaaatat ttattictat getttgtige clctgagaat aatgacaatt Av
tatgaatitg tgtitcaaat tgataaaata titaggtaca aataacaaga ctaataatat tticttattt aaaaaaagca tgggaagatt maﬁtatc
aanatataga ggaaalgtag acaaaatgga tataaatgaa aattaccatg tigtaaaacc ttgaaaatca gatictaact gattgiatgc
aactaagtat tictgaacac ctatgcaggt citatitaca gtgttactaa gggaacacac aaagaattac acaacgtttt ccicaagaaa
atggtacaaa acacaaccga ggagegtata cagitgaaaa cattitigtt tigatiggaa ggcagattat titatattag tattaaaaat
caaaccctal gitictttca gatgaatctt ccaaagigga ttatattaag. caggtattag atttagaaaa cctttccatt tcttaaagta ttatcaagtg
tcaagatcag caagtgtcct taagtcaaat aggttttitt tigttggtgg tigtgcettge ttcctitit tagaaagttc tagaaaatag gaaaaégaaa
aatttcatlg agatgagtag tgcatitaat tatitittaa aaaacttitt aagtacttga attitatatc aggaaaadaa agttgtigag cciigetict
teegtitige cetltgicte getectiatt citttitggg gggagggtta titgeittit tatcticotg geataattic catittatic ticigagigt clatgtiaac
ttocetotat ceogottata aaaaaattct ccaacaaaaa tactigtiga ctigatgttt tatcacttct ctaagtaagg ttgaaataic ctiattgtag
ctactgtttt taatgtaaag gttaaacity aaaagaaatt cttaatcacg gtgccaaaat teatittcta acaccatgtg ftagaaaatt ataaaaaata“
aaataatitt aaaaasaaaa aaaaaaaaaa aaa r
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Figure 23A

~ MLQNSAVLLVLVISASATH EAEQNDSVSPRKSRVAAQNSAEVVRCLNSALQVGCGAFACLENST
" CDTDGMYDICKSFLYSAAKFDTQGKAFVKESLKCIANGVTSKVFLAIRRCSTFQRMIAEVQEECY

SKLNVCSIAKRN PEAITEVVQLPNHFSNRYYN RLVRSLLECDEDTVSTIRDSLMEKIGPNMASLFH

ILQTDHCAQTHPRADFNRRRTNEPQKLKVLLRNLRG EEDSPSHIKRTSHESA
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Figure 23B

cagtttgcaa aagccagagg {gcaagaagc agcgactgea gcagcageag cagcagegge ggtggeagea geageageag
cggcggeage égca'gcagca goggaggcac cggtggcage agcagceatca ccagcaacaa caacaaaaaa aaatcctcat
caaatccica cotaagclit cagigtatce agatccacat clicacicaa gecaggagag ggaaagagga aaggggggca ggaaaaaaaa

' aaaacccaac aacttagcgg aaacticica gagaatgete caaaactcag cagtgettet ggtgetggtg atcagtgett ctgcaaccea
tgaggcggag cagaatgact ctgtgagecc caggaaatce cgagtggegg ctcaaaactc agetgaagtg gttcgtigec tecaacagtge
tctacaggtc ggetgeggag citttgeatg cctggaaaac tccacctglg acacagatgg gatgiatgac atctgtaaat bcttcttgfa
cagcgctgct aaatttgaca ctcagggaaé agcattcgtc aaagagagct taaaatgcat cgccaacggg gtcaéctcca aggtcttect
cgccattcgg aggtgcicea cittccaaag gatgattget gaggtgeagg aagagtgceta cageaagcetg aatgtgtgea gcatcgccéa
gcggaaccct gaagccalca cfgaggtcgt ccagctgece aatcactict ccaacagata ctataacaga cltgtccgaa gectgetgga - '
atgtgaigaa gacacagtca gcacaaicag agacagccté atggagaaaa ttgggcctaa catggccagc.'ctcttccaca tcctgeagac
agaccactgt gcccaaacac accecacgage tgacttcaac aggagacgea cecaatgagec gcagaagcety éaagtcptcc tcaggaacct
ccgaggligag gaggacictc cctceccacat caaacgciaca tcceatgaga gtgeataace agggagaggt tattcacaac cicaccaaac
tagtatcatt ttaggagtgt tgacacacca atitigagtg taétgtg cet ggtitgatit tittaaagta gitcctatit tetatceeec ttaaagaaaa
ttgcatgaaa ctaggctict glaatcaata tcecaacatt ctgcaatggce agcaticcea ccaacaaaat ceatgtgate atictgectc
tcctcaggag aaagtaccect cliftaccaa cticctctge catgtetttt ceeetgetee cctgagacca cocccasaca caéaaéattc
atgtaacict ccagceeattg taatitigaag atgiggatec Ctttagaacg gttgecceag tagagitage tgataaggéa actitatita
aaigcatgtc ttaaatgctc ataaagatgt taaatggaat tegigttatg aatctgtget ggecatggac gaatatgaat gteacattig aattcttgat
cictaatgag ctagtgtctt atggtictiga tectccaatg totaatttte titcegacac atitaccaaa tigcttgage ctggcetgice aaccagactt
tgagcctgea tottcttgea tetaatgaaa aacaaaaage taacaicttt acgtactgta actgcicaga getttaaaag tatctttaac aatigictta
aaaccagaga atcttaaggt ctaactgtgg aatataaata gelgaaaact aaigtacigt acataaattc cagaggacic tgcttaaaca
aagcagtata taataacttt attgcatata gatitagttt tgtaacitag cittatittt ctittcctgy gaatggaata actatcteac ttccagatat
ccacataaat getectigig gocttttita taactaaggg ggtagaagta gitttaatic aacatcaaaa cttaagatgg gectgtatga
gacaggaaaa accaacaggt ttalctgaag gaccccaggt aagatgtiaa tctcccagec caccicaace cagaggetac tettgactta
gacctatact gaaagatctc tgicacatce aaclggaaat iccaggaace aaaaagagea teectalggg citggaceac ttacagigly
ataaggecta clatacatta ggaagtggta gtictttact cgtcceettt catoggtgee tggtactetg geaaatgatg atggggtgag
agactttcca ttaaatcaat caggaatgag tcaatcagee tttagotett tagtccaggg gacttgggge tgagagégté taaataacce
tgggctgice agecttaata gacticictt acattticgt cetgtageac getgectgece aaagtagtec tggeagetgg accatcetetg

. taggatcgta aaaanataga aaaaaagaaa aaaaaaagaa agaaégaggg aaaaégagct ggtggttitga teatitctge catgatgttt
acaagatggc gaccaccaaa gtcaaacgac taacctatct atgaacaaca gtagtitctc agggtcactg tecttgaace caabagtccc
ttatgagegt cactgecccac caaaggtcaa tgtcaagaga ggaagagagg gaggaggyygt aggactgcag gggccactce aaactcgett
aggtagaaac tatiggtgct cgactctcac taggctaaac tcaagattig accaaatcga gigataggga tcctggiggg aggagagagg
geacaictcc agasaaatga aaagcaatac aactttacca taaagecttt aaaaccagta acgtgetget caaggaccaa gageaatige -
agcagaccca gcageageag cagcageaca aacattgeig cctitgicee cacacagect ctaagcgigc tgacatcaga ttgtiaaggg
catttttata ctcagaaclg tcceatcece éggtccccaa acttatggac actgectiag ccictiggaa atcaggtaga ceataticta
agttagactc ticcectece teecacactt cocaccceea ggcéaggctg acticlctga atcagaaaag ctattaaagt ttgtgtgttg tgtocattit -
gcaaacccaa c'(aagccagg accccaatge gacaagtagt teatgagtat tectageaaa tiictetcett teticagite agtagatitc citttttett
Hrotftitt fititt tt’mggctg tgacetctic aaaccgiggt acceoccett tictccocac gatgatatct atataigtat ctacaataca
tatatctaca catacagaaa gaageagtic tcacatgtig ctagtttttt gettetcttt cecccaccct acteectcea attccceect taaacttcca
augvuvsr.ﬁ tigtgttige igcagagiga licgggggct gaccitagace agmgcatg attcttctct tgtgatttgg ttgcacttta gacatttttg
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Figure 23B (Continued)

tgcéattata titgcattat gtatttataa tttaaatgat atttaggttt tiggctgagt aclggaataa acagtgagcea tatctggtat atgtcattat
ttattgttaa attacattit ttaagétcca tgtgcatata aaggttatga aacatatcat ggtaatgaca gatgcaagtt atittatitg ctiatitttt

ataaﬁaaa’g atgccatégc ataataigaa geeitiggtg aattectict aagataaaaa taataataaa gtgttacgtt itattggtit
caasaaaaaa aaaaaaaaaa a
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Figure 24A

MGIGRSEGGRRGALGVLLALGAALLAVGSASEYDYVSFQSDIGPYQSGRFYTKPPQCVDIPADL .
- RLCHNVGYKKMVLPNLLEHETMAEVKQQASSWVPLLNKNCHAGTQVFLCSLFAPVCLDRPIYPC
‘ RWLCEAVRDSCE-PVMQF FGFYWPEMLKCDKFPEGDVCIAMTPPNATEASKPQGTTVCPPCDN

ELKSEANEHLCASEFALRMKIKEVKKENGDKKIVPKKKKPLKLGPIKKKDLKKLVLYLKN GADCPC

HQLDNLSHHFLIMGRKVKSQYLLTAIHKWDKKNKEFKNFMKKMKNHECPTFQSVFK
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Figure 24B

cctgeagect ccggagteag tgecgegege cegecgeece gegeettect getegecgea ceteegggag ceggggegea ceecageecye
agegecgcct ceccegeccge geegecteeg acecgcaggee gagggecgee actggccggg gggaccggge agcagctige
ggccgeggag ccgggcaacg ctggggactg cgectitigt cecocggaggt cectggaagt tigeggeagg acgegegegy ggaggcgygcy
gaggeagoce cgacgicgey gagaacaggy cgeagagecy geatgggeat cgggegeage gagguaggce gecgeggage
cctgggegty ctgctggege tgggegegge getictggee gtgggctegg ceagegagta cgactacgty agettccagt cggacategg
ccegtaccag agegggegct tetacaccaa gecaccicag tgcglggaca tccoogegga celgoggety tgccacaacy tgggetacaa
gaagatggtg ctgcccaacc tgetggagea cgagaccatg geggaggtga agcageagge cageagetgg gtgecectge tcaacaagaa
ctgecacgee gggacceagg tottectictg ctegetette gogecegtet gectggaceg geccatcotac cegtgteget ggetetgega
ggcogtgege gactegtgeg ageoggtoat gcagttctic ggcttctact ggeccgagat getiaagtgt gacaagtice cggaggggga
cgtetgeatc gecatgacge cgeecaatge caccgaagcec tccaageece aaggeacaac ggtgtgiect ccctgtgaca acgagtigaa
atctgaggec atcatigaac atcteigtge cagegagtit gcactgagga tgaaaataaa agaagtgaaa aaagaaaatg gegacaagaa

‘ gattgtcccc aagaagaaga agecoctgaa gﬁggggccc atcaagaaga aggacctgaa gaagcetigtg clgtacctga agaatgggge
tgacigiccc tgocaccage tggacaacct cagecaceac ttectcatca tgggecgeaa ggtgaagage cagtactige tgacggecat
ccacaagigg gacaagaaaa acaaggagtt caaaaacttc atgaagaaaa igaaaaacca tgagtgecce accittcagt cegtgtitaa
gtgattetce cgggggeagg gtggggaggg agectcgggt ggggtgggag cgggggggac agigeceggg aaccegiggt
cacacacacg cactgccctg tcagtagigg acatigtaat ccaglcggct tgttcttgea geatteecge tecctticee tccatagccé
cgcteccaaac cecagggtag cecatggeegg gtaaagcaag ggecatttag attaggaagg tttttéagat ccgeaatgtg gageagcage -
cactgcacag gaggaggtga caaaccattt ccaacagcaa cacagecact aaaacacaaé aagggggatt gggcggaaag
tgagagccag cagcaaaaac tacatitige aactigttag tgtggatcta tiggctgatc tatgectttc aactagaaaa tictaatgat
tggcaagtca cgttgttttc aggtccagag tagtticttt ctgtetgett taaatggaaa cagacicata ccacactiac aattaaggte
aagcccagaa agtgataagt gcagggaggé aaagigcaagiccatiatct astagigaca gecaaagggac caggggagag geatigectt
ctetgeceac agletticeg tgtgatigte titgaatctg aatcagecag tctcégatgc cccaaagttt cggttectat gageccoggg
catgatctgé tccccaagac atgtggaggg geageotgty cotgoctity tgicagaaaa aggaaaccac aglgagecty agagagacgg
cgatittcgg getgagaagg cagtagtitt caaaacacat agttaaaaaa gaaacaaaig aaaaaaatit tagaacagtc cagcaaatig
ctagicaggg' tgaatigtga aattgggiga agagettagg attctaatct catgtitttt cctittcaca tttttaaaég aacaatgaca aécacccact
tatttticaa ggtittaaaa cagtctacat tgagcatitg aaaggtgtge tagaacaagg tctccigatc cgtccgaggce tgcttcecag
aggagcagct étccccaggc atttgccaag ggaggeggat ttecctggta gtgtageigt gtggetitce ticctgaaga gtcegtggtt
gcectagaac ctaacaccce clagcazaac tcacagagct tiecgtitit ttetticctg taaagaaaca titectitga acttgatige ctatggatca
aagaaatica gaacagectg coigticcce cgeactttit acatatattt gtttcattic igcagatgga aagttgacat gggtggagtg
tccccateca gegagagagt ttcéaaagca aaacatctct geagtititc ccaagtacee tgagétactt cccaaagecce tiatgtitaa
tcagegatgt atataageca gttcacttag acaactitac ccotictigic caatgtacag gaagtagtic taaaaaaaat geatatiaat ticticcece
aaagecggat tottaatict ctgcaacact ttgaggacat ttatgatigt coctetggge caatgcettat acccagigag gatgcetgeag
tgaggctgta aagtggccce ctgeggecct agectgacce ggagaaagga tggtagatic tgttaactct tgaagactcc agtatgaaaa
tcageatgee cgectagita cctaceggag agttatectg ataaattaac ctclcacagt tagtgatect gtecfittaa cacctttttt gtggggttct
cictgacctt tcatcgtaaa gtgetgggga cettaagtga ttigectgta attttggatg attaaaaaat gtgtatatét attagctaat tagaaatatt
ctactictet gtigtcaaac tgaaattcag agcaagticc tgagtgegly gatctgggte ttagttctgg ttgaticact caagagttca gtgetcatac
gtatctgcte attitgacaa agigcotcat gcaaccggge cetetclcty cggeagagtc cttagtggag gggtitacct ggaacataag
tagttaccac agaatacgga agagcaggtg actgtgetgt geagetetet aaatgggaat tcteaggtag gaagcaacag cticagaaag
agcicasaat aaaiggaaa igigaaloge ageigiggat titaccaceg tetgtetoag agteccagga ccottgagtgt cattagttac
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" Figure 24B (Continued)

titattgaag gttttagacc catagcagct tigtctcigt cacatcagea atttcagaac caasagggag gclctctgta ggcacagage
tgcactatca cgagectitg ttttictcca caaagtatci aacaaaacca atgtgcagac tgattggéct ggtcatiggt ctccgagaga
ggaggtitge ctgtgatttg ccigtgatit cctaattate gctagggeea aggtgggatt tgtaaagett tacaataate atictggata gagtectggg -
agotcctigg cagaacicag ttaaatcltt gaagaatatt tdtagttatc ttagaagata gcatgggagg tgaggattcc aaaaacattt

tatitttaaa atatccigtg taacacttgg ctctiggtac ctgtgggtta geateaagtt clecceaggg tagaaticaa tcagagcice agtitgeatt
{ggatgtgta aattacagta atcccattic ccaaacctaa aatctgttit tetcalcaga ctetgagtaa ctggtigetg tgteataact téatagatgca
aggaggctca ggtgatctgt tigaggagag caccctagge agcctgcagg gaataacata clggecgttc tgaccigitg ccagcagaté '
cacaggacat ggatgaaatt cccgtiteet ctagttictt cetgtagtac toctctttta gatcctaagt ctettacaaa agcttigaat actgtgaaaa
tgttttacat tccatttcat tigtgttgtt tititaactg cattttacca gatgttitga tgttatcgct tatgttaata gtaaticceg tacgtgtica tttatittc
atgcitittc agccatgtat caatattcac ttgactaaaa teacicaatt aalcaatgaa aaaaaaaaa ‘
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Figure 25A

MADNFSLHDALSGSGNPNPQGWPGAWGNQPAGAGGYPGASYPGAYPGQAPPGAYPGQAPP
GAYHGAPGAYPGAPAPGVYPGPPSGPGAYPSSGQPSAPGAY PATGPYGAPAGPLIVPYNLPLP
GGVVPRMLITILGTVKPNANRIALDFQRGNDVAFHFNPRFNENNRRVIVCNTKLDNNWGREERQ
SVFPFESGKPFKIQVLVEPDHFKVAVNDAHLLQYN HRVKKLNEISKLGlSGDIDLTSASYTMI
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Figure 25B

ccagccaacg agcggaaaat ggcagacaat ttitcgetee atgatgegtt atctgggtet ggaaacccaa accctcaagg atggoctgge
gcalggggga accagectge tggggeaggg ggctacecag gggceticeta tcetggggcec tacceeggge aggeacceee aggQgcttat
cclggacagg cacetceagg cgectaccat ggageacctg gagettatce cggagcacct gecacctggag tctacccagg gecacceage
ggceeiggog cotacceatc ttctygacag coaagtgcee coggagecta coctgeeact ggcocctatg gcgcccctgc tgggccactg
attgtgectt ataacctgec tttgectggg ggagtggige clegeatgcet gataacaatt ctgggcacgg tgaagcccaa tgcaaacaga
', attgctitag atttccaaag agggaatgat gttgectice actitaacce acgeticaat gagaacaaca ggagagtcat tgtttgcaét
acaaagctgg ataataacty gggaagygaa gaaagacagt cggttttcec attigaaagt gggaaaccat tcaaaataca agtactggtt
gaacctgacc acttcazggt tgcagligaat gatgetcact tgtigcagta caatcatcgg gttaaaaaac tcaatgaaat cagcaaactg
ggaatttctg gtgacatagé cctcaccagt gettcatata ccaigatata alctgaaagg ggcagattaa aaaaaaaaaa aaagaatcta
aaccttacat gtgtaaaggt ttcatgttca ctytgagtga aaattttiac aticatcaat atccétcttg taagtcatct-acttaataaa tattacagtg
aaag
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Figure 26A

MRTLA] LAAI LLVALQAQAEPLQARADEVAAAP EQIAADIPEVVVSLAWDESLAPKHPGSRKNMD
CYCRIPACIAGERRYGTCIYQGRLWAFCC '
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Figure 26B

gaattcectg taagceeetgt tacaggggct gecaccecaga tacaacctga cetgtgtcca aggecgggeaa clcaaccctt agatatigaa
tgggtcceat ggdaccaatg cttaaacacc agcagcecctc acaaccacag atcgtgttit aaggatgagg aggtagtict ctggatgcac
aggcitcaat ccaaatgggc tcatgacgcc gcagcacaca cccagictge agectgaaga gttggagcat tgcattcaca gaaagcatce
agacaigatc atgggctcag ggalacacct gttctccgat gtgtaccagt gaaggatgga aacicctatg cctcocagaa agcaccactc
aagctittgc tgaatgetic telgaaggec cacaaggctg agaggctgtg caacaccagc agtaaagtga atgcccagac tcccacetco
tiictigggt ggccatctygg aaaggecact cocaccciga tggctaatge ctcagaccag ttcttggccc agatgatcet agacaattgt
ttaagcttaa actgttcatt ggccaageaa acaggtgata gtaccictgg ggaaccacat gccgegtgta catccagate tcaggagaac
coaaaaatgt ctgticcaca tagcaacaga ageccaggta geactcagte tcacctgggt gtictccaac atcceagete agccaéatgg
citicattag ttttta_tggt tagaoccéag gtcctcggga cactgctita gaaacacait ccaaatoctc ctotgtgtge aggtggeatt cctatcccaa
tctotttgea gggegtatac tgtgatacge agecaggctg teccagagge cttaaatait coctiggtge aggtagtica gettagecac
agccaatgca tcacagggtc éactgfgtta ggagecattg agaatccata gttggttget gectgggect ggecaggget gaccaaggta
gatgagaggt tcctotgtgg agttctactt taacctcace ttcccaccaa atttcicaac tgtectigee accabaatté titaatggac
ccaacagaaa gtaacccegg aaattaggac accicatcee aaaagacctt taaatagggg aagtccactt gtgcacggct getecttget.
atagaagacc tgggacagag gactgctgte tgecctctet ggtcaccetg cctagctaga ggatcigtaa giactacaaa acttaaactt
tacacigagt titcatcatt gaagctatge clccaatetg acctetgact glggggcege cccagaggga cecagegggt gaateeetge
taggaacgtc tgtccggacc tetggtgact gcfggggacg atggcticca getaacttaa tagageaact caagcagitt ccitctaaat
acacatgtca catgtcelgg tgacatgtc cagtaagaag actatcacag gictitggaa catictitlg agagaaacct a'tttaggtcb tiggtetgtt
tttcaatcag gitgttigat ttitgctatt gagttgtigg aattccttat gtattcagat attigecect tcigeeatgt aggtiitgea aatatittct cteatttict
gggttatctt ticactcggt tgatigtite cittgetgty cagatgottt agegtiaaat gaagccacac tgtctatit tecettitat fgcctgtgcc
tttggtgtca tagccaagaa atcattacct acatcaatgt caaaagciit atcctictat acactictag fagtitatgg tttcagttot tacatttagg
tittcaattc attcigagtt gatgttccta catggtgiga gataaagatt tanatacata catatataaa atcatgaggt agigiacact ataaatatac
aatigttaat tgitactcaa gtctaagiag aggtggaaat aataaacttt cittttttta cttaaaccac tetgtgtcac tgagetgatt teacctittag
cclgataaéa tcattgicct ctocacectg attectacag gagactectc accecataac ctcaaaaace toftcatgag gatggtaagt
cacdtgaatc ctgaégtgaa ttactcgcta ttccatigga actcatatag gacaccagaa ictagactic cagagaacag caggacccat
cticagazaa taagaageat tigticeoty agectgliga atcaaagige aatiictatt cittttggaa tgttaaaaag tgdatcataa tatttaagca
ggtgaéccca cgagtaacat agcagggtct ticitpteat tattagetce aacctageac agacattaaa ggtacagatg tatactagca
tgaaaciggy agaacaggag caticgagca accttgagac caatgggect cicttataaa atgcacacet cctetcactg agatigagga
aggttictty tctecgagec tictcccagt agagetataa atccaggety geteetecet ceccacacag ctgotectge tetecctect
ccaggtgacc ccagecatga ggaccetoge catocttget gocattetee tggtggecct gcaggeccag gétgagccac tccaggcaag
agcigatgag gtigotgcag cocoggagea gatigcageg gacatcccag aagtggttgt ttcecttgea tgggacgaaa gettggcetee
aaagcatcca ggtgagagag geaggeatge agagetgeta agtctagagg gaaggacggg agagaggtic cagagt(ggg {ctcagcagt
ctatgtcact gaggtggett cacttagaat ctetgggeat tgatttictc atctagaaat tgaacagaga gccaaataaa cctgagaéac
ttatticic caaagactty aticcaagaa acatctgtga aaticactaa gtttaagata tgaagagaca gactagttat tictggatct
aaacaagtag acttagttgt aaagagéaca tittactcta tctacagaag agcitttaaa aactgcagcc aagéctgagg gtaagticag
gtatgiotgt gatggggeag gaatgcaaaa atgagagcaa aggagaatga gicicaaatt ctgtgtgaca agcactgetc tgcgigtita
ticctatega clgaggttgt tegtgctace ggetgeaatg cagecageat caccigtcag ctagcatgtg acttcccega gaticttttt cttacceact
gctaactcea tactcaatit cteatgetet ceclgtecea gactcaagga aaaacatgga ctgetattge agaataccag cgtgeatige
aggagaacgt cgctatggaa cetgeatcta ccagggaaga ctetgggeat tctgctgctg agcttgcaga azaagaaaaa tgagctcaaa
atttgcttta agagetacag ggaattacta tactectat accttctact caatttcctt toctcatete agataaatoe cticttacas gatttctgtg ’
tticcaccte titaatgtgt gatatgtglc tgtgtcaaga cacttgggét aCacgtacca aaacgcaaaa tcaaattttt gaacaatata



WO 2007/053161 PCT/US2005/045805

49/84

Figure 27 A

SLWLIAAALVEVRTSADGQAGNEEMVQIDLPIKRYREYELVTPVSTNLEGRYLSHTLSASHKKRS
ARDVSSNPEQLFFNITAFGKDFHLRLKPNTQLVAPGAVVEWHETSLVPGNlTDPINNHQPGSATY
RlRKTEPLQTNCAYVGD]VDIPGTSVAISNCDGLAGMIKSDNEEYFIEPLERGKQMEEEKGRIHW ,
YKRSAVEQAPIDMSKDFHYRESDLEGLDDLGTVYGNIHQQLNETMRRRRHAGENDYN!EVLLGV

‘ DDSWRFHGKEHVQNYLLTLMN!VNEIYHDESLGVHINWLVRMIMLGYAKSISLIERGNPSRSLE
NVCRWASQQQRSDLNHSEHHDHAlF}_TRQDFGPAGMQGYAPVTGMCHPVRSCTLNHEDGFSS
AFWAHETGHVLGMEHDGQGNRCGDETAMGSVMAPLVQAAFHRYHWSRCSGQELKRYIHSYD
CLLDDPFDHDWPKLPELPGINYSIVIDEQCRFDFGVGYKMCTAFRTFDPCKQLWCSHPDNPYFCK
TKKGPPLDGTECAAGKWCYKGHCMWKNANQQKQDGNWGSWTKFGSCSRTCGTGVRFRTRQ '.
CNNPMPINGGQDCPGVNFEYQLCNTEECQKHFEDFRAQQCQQRNSHFEYQNTKHHWLPYEH

‘ PDPKKRCHLYCQSKETGDVAYMKQLVHDGTHCSYKDPYSICVRGECVKVGCDKEIGSNKVEDK
- CGVCGGDNSHCRTVKGTFTRTPRKLGYLKMFDIPPGARHVLIQEDEASPHILAIKNQATGHYILN
GKGEEAKSRTF!DLGVEWDYNlEDDIESLHTDGPLHDPVIVLIlPQENDTRSSLTYKYIlHEDSVPTI
NSNNVlQEELDTFEWALKSWSQVSKPCGGGFQYTK‘{GCRRKSDNKMVHRSFCEANKKPKPIRR

A MCNIQECTHPLWVAEEWEHCTKTCGSSGYQLRTVR'CLQF‘LLDGTNRSVHSKYCMGDRPESRR
PCNRYPCPAQWKTGPWSECSVTCGEGTEVRQVLCRAGDHCDGEKPESVRACQLPPCNDEPC
LGDKSIFCQMEVLARYCSIPGYNKLCCESGSKRSSTLPPPYLLEAAETHDDVISNPSDLPRSLVM
PTSLVPYHSETPAKKMSLSSI_SSVGGPNAYAAFRPNSKPDGANLRQRSAQ_QAGSKTVRLVTVPS ‘
SF'PTKRVHLSSASQMAAASFFAASDSIGASSQARTSKKDGKIlDNRRPTRSSTLER
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Figure 27B

gteactttgg tigatagcag cegetetggt agaggttagg acttcagetg atggacaage tggtaatgaa gaaatggtge aaatagattit
accaataaag agatatagag agtaigagct ggtgactcca gteagcacaa atctagaagg acgctatcic toecatacic titctgegag
tcacaaaaag aggtcagega gggacgtgte ticcaaccct gageagttgt tetttaacat cacggeatit ggaaaagatt ttcatctgeg
actaaagccc aacactcaac tagtagetee tggggctgtt gtggagtage atgagacate tetggtgect gggaatataa cegateccat
taacaaccat caaccaggaa gtgctacgta tagaatccgg aaaacagage ctttgcégac taactgtgct taigtiggig acatcgtgga
cattccagga acctctgttg ccatcagceaa ctgtgatggt ctggetggaa tgétaaaaag tgataatgaa gagtatttca tigaacccit
ggaaagaggt aaacagaltgg aggaagaaaa aggaaggatt catgtigtct acaagagatc agcigtagaa caggctccca tagacatgic
caaagacttc cactacagag agtcggacct ggaaggectt gatgatctag gtac’tgttfa tggcaacatc cadcagcagc {gaatgaaac
aatgagacgc cgcagacacyg cgggagaaaa cgattacaat ategaggiac tgetgggagt ggatgactet gtggteegtt tecatggeaa
agagcacgtc caaeactace toctgaccet aatgaacatt gtgaatgaaa ttaccatga tgagtecctc ggagtgeata taaatgtggt
cctggtgege atgataatgc tgggatatgc aaagtccaic agcclcatag aaaggggaaa cccatccaga agcttggaga atgtgigtcg
ctgggégtcc caacagcaaa gatcigaict caaccactct gaacaccatg accatgcaat tittttaacc aggcaagact ttggaccige ;
tggaatgcaa ggatatgclc cagtcacegg catgtgteat coagigagaa gttgtaccot gaatcatgag gatggtitit catetgettt
tgtagtagcc catgaaacgg gecalgtgit gggeatggag calgatggac aaggcaacag gtgtggtgat'gagactgcta tgggaagtgt
catggctccc tiggtacaag cagcaticca tcgttaccac‘ tggteccgat geagtggtca agaactgaaa agatalatcc attcé:tatga .
ctgtctoctt gatgacectt ttgatcatga ttggcctaaa ctcccagaac ttectggaat caattattet atggatgage aétgtcgttt {gattttggt
gttggctata aaatgtgcac cgegttccga accttgacc catgtaaaca geigtggtgt agecatecty ataatcecta ctitigtaag
actaaaaagg gacctccact tgatgggact gaatgigetg ctggaaaatg gtgctétaag ggtcattgca tgtggaagaa tgctaatcag
caaagacaag atggcaattg ggggtcatgg actaaatitg gctectgtic teggacatgt ggaactggtg ticgtticag aacacgecag
tgcaataatc ccatgeccat caatggtggt caggatigte ctggtgtiaa tittgagtac cagctiigia acacagaaga atgecaaaaa ‘
cactttgagg acticagagc acagcagigt cagcagegaa actcceactt tgaataccag aataccaaac accactggtt gecatatgaa
catcetgace ccaagaaaag atgecaccit tacigtecagt ccaaggagac tggagatott gettacatga aacaactggt gealgatgga
acgoactgtt cttaceaaga tccatatage atatgtgioe gaggagagty tgtgaaagty ggctgtgata aagaaattgg tictaataag
gttgaggata agtgtgatgt ctgtggagga gataattcce actgccgaac cgtgaagggg acatttacca géactcccag gaagcttggg
taccttaaga.tgtttgatat accceetggg getagacatg tgttaatcca agaagacgag gettetecte atatictige tattaagaac
caggctacag gecatiatat tttaaatgge aaaggggagg aagccaagte geggacctic atagatetig gtgtggagtg ggattataac
attgaagatg acattgaaag tcttcacacc gatggacctt tacatgatcé tgttatigtt tgattatac ctcaagaaaa tgatacccge
tctagectga catataagta catcatceat gaagactctg tacctacaat caacagcaac aatgtcatce aggaagaatt agatactttt
gagtgggctt tgaagagctg gtctcaggtt tccaaaccet gtggtggagg tttecagtac actaaatalg gatgccgtag gaaaagtgat
aataaaatgg tecaicgeag ctictgtgag gecaacaaaa agecgaaacc tattagacga atgtgcaata ticaagaglg facacatcca
ctctgggtag cagaagaatg ggaacactgc.acqaaaécc,t gtggaagttc tggctatcag cttcgeactg tacgetgect tcagecactc.
ctigatggea ccaaccgclc tgtgcacage aaatactgea tgggtgaceg iccegagage cgccggéc_ct gtaacagagt gccctgecct
gcacegtgga aaacaggacc ctggagtgag tgttcagiga cctgeggiga aggaacggag ‘gtgaggcagg tectctgeag ggetggggac
cactgigatg gtgaaaagce tgagtcggtc agagéctgtc aaclgcctce ttgtaatgat gaaccaigtt tg'ggagacaa gtcéatattc }
tgtcaaatgy aagigtigge acgatactge tccataccag gitataacaa gitatgitgt gagtoclgea geaagegeag tageacectg '
ccaccaccat acctictaga agctgcigaa actcatgatg atgteatcte taaccctagt gaccteccta gatctctagt gatgectaca :
tctttggtic cttatcattc agagaccect gcaaagaaga tgtcittgag tageaictet toagigggag glecaaatge atatgetget”
ttcaggecaa acagteaacc tgatggtgct aatttacgce agaggagtac tcagcaagea ggaagtaaga ctgtgagact ggicaccgta ]
ceatcelcoe cacoraccaa gagggiecac cicagticag cticacaaat ggetgetgct tocttctttg cagecagtiga ticaataggt
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Figure 27B (Continued)

gcttcttptc aggcaagaac ctcaaagaaé gatggaaaga tcattgacaa cagacgthg acaagatcat ccacbttaga aagatgagaa

- agtgaaccaa aaaggctaga aaccagagga aaacctggac aaccictcte tteccatggt geatatgctt gittaaagtg gaaatctcta
tagatcgtca getcattita ictgtaaity gaagaacaga aagtgctgge teactttcla gitgctttea toctectitt gtictgeatt gactcatita
ccagaatica ttggaagaaa icaccaaaga ttatiacaaa agaaéaétat gttgctaaga tigtgttggt cgcolctctga agcagaaaag
ggactggaac caatigtgca tatcagctga cttitigtit gttttagaaé agttacagta aaaattasaa agagatacca atggtitaca
ctttaacaag aaattttgga talggaacaa agaatictta gactigtatt cclatttatc tatattagaa atattgtatg agcaaatitg cégctgttgt
gtaaatactg tatatigcaa aaatcagtat tatittaaga gatgtyttct caaatgattg tttactatat tacatttctg gatgtictag gtgccigteg”
ttgagtaitg cciigttiga cattctatag gttaatittc aaagcagagt attacaaeag agaagitaga attacageta ctgacéatat aaégggtttt
gttgaatcaa caatgtgata cgteaattat agaaaaagaa aagaaacaca aaagctatag étatacagat atcagcettac ctattgectt

' ctatacttat aatttaaagg attggtgtct tagtacactt gtggtcacag ggatcaacga ataglaaata atgaactcgt gcaagacaaa

, actgaaaccc tctttccagg accicagtag geaccgtiga ggtgtccitt gitttigtgt gtglgtgite tittttaatt ticgcatigt tgacagatac
aaécagttat actcaatgta cigtaataat cgcaaaggaa asagtitigy gataactiat tigiatgtig gtagdgaga aaaataicat
cagtctagaa tigatatttg agtatagtag agetttgggg ctttgaaggc aggticaaga aagcatatgt cgatggttga gatatttatt ttccatatgg
ticatgttca aatgttcaca‘ accacaatgc atctgactge aataatgtgé taataattta tgtcagtagt caccttgetc acagcaaagc
cagaaatgct ctciccaggg agtagatgta aagiactigt acatagaatt cagaactgaa gatatitatt aaaagtigat ttttittict tgatagtatt
tttatgtact aaatatttac actaataica attacatatt ttggtaaact agégagacat aattagagat geatgcttig tictgtgcat agagaccitt

' aagcaaacta ctacagccaa ctcaaaagct aaaactgaac aaatitgatg ttatgcaaac atcttgeatt {ttagtagtt gatattaagt

~ tgatgactig tttccctica aggaaacalt aaatigtatg gactcagcta getgticaat gaaattgtga aitagaaaca ttittaaaag tttigaaag

agataagtgc atcatgaatt acatsjtacat gagaggagat agtgatatca gcataatgat titgaggtca gtacctgage tgtctaaaaa

tatattatac aaactaaaat gtagatgaat taacctctca aagcacagaa tgtgcaagaa citigeatt taatcgitg taaactaaca'
gcttaaacta ttgactctét accictaaag aattgctgct actitgtgea agaacitiga aggteaaatt aggcaaatic cagatagtaa
aécaatécct aagcéttaag fctittttit ticctaaaaa ttcccataga ataaaattct clctagttta ctigtatatg catacatctc atccacaggg
gaagataaag atggtcécac aaacagtitc cataaagatg tacatatica ttatactict gacctitggg ctitctittc tactaagcta aaaattcctf-
tttatcaaag tgtacactac tgatgctgit tgttgtéctg agagcacgta ccaataaaaa tgitaacaaa atat ’
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Figure 28

tttttttttcagattgaaatcactttaatagcataacaécaﬁﬁcagaccaggagtcacagatgaagaaaacattttgtcﬂccatttgcacaattctggtgagg"t
gtgtggttgcactggacéatcﬁacagacacatﬁttcacaﬁgagaacttaataaatagalacatacaatgtcaaactccacagacaa@agttatgagtgt.
gattgitttcttattctgéctcctctgggttgggaggttgcttcccgttgggctgatggcggctgggtcctctaggaggggtactcatactcétcggcactgcgac
ggccaaaatccatccagcccatgtagtcccggtcacttatcctgtggctggggtccaggttctgcaggttcttaacgatggacattcgtccagaaggagctt
tccgggcctgctggatgtatcttgccagcagggcgcccaggtgcgctcgggactcgccatccgttctctgcgataccctcagctgcctacggggcgcctc
‘ctetgecegetgcageccggageccg cgggatctgcgggaggcaccggctgcgtcagggegecagccgecagtacegneatcagecacgeacagg
cacacgccgctgticat
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- Figure 29A

MSVKGMAIALAVILCATVVQGFPMFKRGRCLCIGPGVKAVKVADIEKASIMYPSNNCDKIEVIITLK
ENKGQRCLNPKSKQARLIIKKVERKNF



WO 2007/053161 PCT/US2005/045805
54/84

Figure 298

ctccticcaa gaagagceage aaagetgaag tagcagcaac agcaccagcea gcaacagcaa aaaacaaaca tgagfgtgaa
gggcalgget atagesttgg ctgtgatatt gtgtgctaca gttgticaag gettececat gltcaaaaga ggacgctgte ttgcatagg
ccetggggta aaageagtga aagfggcaga tattgagaaa gcctecataa tgtacccaag taacaactgt gacaaaatag aagigattat
taccctgaaa gaaaataaay gacaacgatg cctaaatcece aaatcgaage aagcaagget tataatcaaa aaagtigaaa gaaagaatit
' ttaaaaatat caaaacatat gaaglcclgy aasagggceat ctgaaaaacc tagaacaagt taactgiga clacigaaat gacaagaatt
ctacagiagg aaactgagac titictatgg tﬂtétgact ttcaactitt gtacagttat gtgaaggétg agaggtgggt gaaaggacca
‘aaaacagaaa tacagtctic ctgaalgaat gacaatcaga attccactge ccaaaggagt ceagcaatta aatggatttc taggaaaage
taccttaaga aaggctggtt accatcggag tttacaaagt gotttcacgt tettactigt tgtattatac attcatgeat ttcfaggceta gagaaccttc
tagatttgat gcttacaact aticigttgt gactatgaga acatttctgi clctagaagt tatctgtétg tattgatctt tatgctatat tactatcigt
ggttacaglg gagacatiga cattattact ggagtcaage ccttataagt caaaagcatc tatgtgicgt aaagceatice tcaaacait |
tttcatgcaa atacacaytt ctitccecaa atatcaigta gcacatcaat atgtagggaa acattcttai geatcatitg gtttgtttta taaccaattc
attaaatgta attcataaaa tgtactailga aaaaaattat aégctatggg atactggcaa cagigcacat atttcataac caaattagea
géaccggtct taatitgatg ttittcaact titaticatt gagatgtitt gaagcaatta ggatatgtgt gtttadtgta ctittigttt tgatécgttt
gfataaatga tagcaatatc tiggacacat ttgaaataca aaatgttitt gtctaccaaa gaaaaatgtt gaaaaataag caaatgtata
cctagcaatc acttitactt tttgtaattc' tgtctcttag aaaaatacat aatctaatca aaaaaasaaa aaaaa@aaaa a



WO 2007/053161 PCT/US2005/045805
55/84

Figure 30 A

MTRLTVLALLAGLLASSRAGSSPLLDIVGGRKARPRQFPFLASIQN QGRHFCGGALIHARFVMTA
ASCFQSQNPGVSTWLGAYDLRRRERQSRQTFSISSMS ENGYDPQQNLNDLMLLQLDREANLT
SSVTILPLPLQNATVEAGTRCQVAGWGSQRSGGRLSRFPRFVN,VTVTPEDQCRPNNVCTGVLT
RRGGICNGDGGTPLVCEGLAHGVASFSLGPCGRGPDFFTRVALFRDWIDGVLNNPGPGPA"
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Figure 30B

* ggatccactg gtteotgaca cecteaccty cooctggaag tgtggecate tictagagag ggaaactgag gatcagfgca gaatgtaggg
ggagcccagg ctggeccagg gageagtigg cogtggagge ctigggeaat ttccegtgtt cecactgagt ggggetgtec ctgggectag

~gcggggacgc caccaactgc caaggectgt gtataaggge agdcgccgcc ttagccacag acctgecceg coatgaceeg getgacagtc
ctggecctge tggetggtict getggeatee tcgagggeeg gtgagtgcct ctptgtgccg gtggtcccee atctgtgeta gggeccgget
gccagggcag aactcagact taaagcai:ag agaaggcaag cggcettggee tgggtcacac agccageecg gectggacga
tccegegaaa ggegtgagag cggacggtgt gogggactca ggggeccect glectettag ggagtgggac gatgggggag ggtgggtccc.
ceegeagecc cactgggtgg atagagetga ggetgcaget teacacgece teccggecac {gtgtggatt cttggggatc tcagagctgt‘
ctceceecga cccaggétéc ageccccttt tggacatcgt tggcggeegg aaggegagge ceogecagtt cécgttcctg gectecattc
agaatcaagg caggcacttc tgcgggggtg cectgateca tgecegetic gigatgaceg cggecagetg cticcaaagc cagtgagggg
tectggggag ggggcctagg gggcattggg getcagagaa ggogettggg gggettagge aticagtggg ggtgottggt aggtgaggag
9ggaggggat tgcaaaagga ggggceicagy gaaaggaggg ggctiggaga gggaaatggg gactgagttg aggagggacc .
caaggatatt 'ggggggctca gaiggaggag gcccagagaa gggaaggggg tcagatggag gaggeccaga géaaggaaga
ggcicagaty gaggaggtoe agtgaaggaa agggggotcag algggggagg cocagagaag ggaaggogct cagatggagy
agggogecca gagaaaggaa gggocicaga iggaggaggt goagagaagg gaagggaotc agatggogys aggeccagag
aagggaaggg getcagatgg aggaggtgea gagaagggaa ggggetcaga tggaggaggt gcagagaaga gaagggecle
agatggagga golgcagaga agagaaggge ctcagatgga ggaggtgeag agaagggaag ggectcagat goaggaggty
cggagaaggg aagggggtca gatggaggag gtgcagagaa gggaagggag teagatggdg gaggoccagg gaagggaagg
ggcteagatg gaggaggege agagaaggga agggggicag algggggagy cccagygaag ggaagggyct cagatggggg
aggcgcagag aagggaaggg ggicagatgg aggaggigea 939839993? gggggtcaga tgggggaggc ccagataagg
gﬁatggggtc agatggggga ggtgcagaga agggaagggg gtcagatggg ggaggeccag ataagggaag gggeicagat .
ggaggaggty cagagaaggg gagggggtca gatggaggag gotcagagaa gggaagggac tcagatggag gagggggcege
agagaagaga aggggctcag atggaggagg aggegcagag aagggaaggg getcaagatg ggaagggggc cctggéaagt
cteggetcig ctictgtaaa agegggagag ttitcagggt gaaggatige agtetgcagg ctgggatece cectaatity caagecgget
tgcictgtge coaggeccea gectgatyic cteoctotge cotttoctee getacictca ggaaceeegg gattageace gtggtgctgg
gtgcctatga cctgaggegg cgggagaggo agtcccgesa gacgtitice atcagcagea tgagcgagaa tggotacgac coccagcaga
acctgaacga ccigatgetg cicaggtga gaggaiggtg ccacctgtga teccageace tegggaggec gacgttagec agggaaacaa
giccaaactt ggtctciaca aaaaaataca aaaattagcc gggagtggty gegegeacct gtggecccly tgettcagga ggccgaggcg
gaaggacggc ttgaggtcag gagttcgaga ccagectggg caacatggec aaactcagtc tctacaaaaa tatatatgtg tgtgtgtgtg
tgtgigigtg tgtgtgtgig tgtgtatctt gccgggtgag gtggeteatg celgtaatce cageatitig ggaggecgag gtgggeggat
cacgaggtca ggagattgag accagcetgg ccaacatggt gaaaccecat cictactaaa aatacaaaaa ttagecagge atggeagegg -
gcgcctetag teceagetac tcaggaggct gaggcaggag aatcgcttga acccgggagg cggagetige agtgagecga gatcgegece
ctgcactcea gectggotaa cagagecaga coctatclca aaaaaaactt coaaaaacaa tacagcaaca catacagatg taccacgott
cgcgtaigga geotectgtt gotggagact gacgtegtit teaaatgett tigctatgac agaatcatgt gaatgittit catgtitggt tittitctit
gagaaaatga tasaatiatc tcaaaaatat cattaaaaaa tttga‘aaaag tagagacggg ggtttcacct tgitggccag titggtcteg
aactcetgge cteaagtgat ccacceacct tggectcgea acgfgctggg aatacaggcg tgagccaccg cacceggece ctgecgggaa
ttaaacgcaa accacitaca gactacagtt aatgtcgetg acacttctge teccaggggt ceccatgagy clecagtcce cagggccacé
ctecectgac tecatttect tccccégctg gaccgigagg ccaaccicac cagcagcgtg acgatactge cactgectct gcagaécgcc’
acggtggaag coggcaccag atgccaggtg‘gccggctggg ggagecageg cagtgggggg cotctetece gttttcccag gtttgtcaac .
gigaciéiga ccocegagga ceagigtege cocaacaacg tgigeaccgg tgtgeicace cgeegeggig geatctgeaa tgtgagtget
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Figure 308 (Continued)

cccigtggcg ggaggagggg tectgagagg tactgagete tcegtggcag gagaaagcaa glgcaggetg agggeggcac
agcégggggg ccceaggatt gageattttc acggtaggag aaacagtatc tttttittt tttttgagaé agagtctcge totgtegeee
aggctggaat gtagtggcgt gatcteggeg getcactgea accteogect cotgggtica agegaticte ctgectcage ctcctaagta
getggoatta caggcatgcg ccaccacgcec cggctaattt {gtattttta gtagagacag ggtttctcea tgtggatcag getggteleg
aactceigac ctcatgateg acccaccity gé:ctcccaaa gtgttaggat aacaggcatg agccacegig cctggetgag aaacagtage

‘ tatcaaacge cggetgigag ceacgictat getgggggtt ggggecceag caggeatggt agagccggte actgagggac teaggegtat
gattgdcagg ggaggggcac ctggcccagc ciggaggtge caggaagele cagaaageaa clgatcecaa agtecactag cagttaacca
gggcagagaa agagaagagc catgcaaagg cectgggact ggatcaggac tigtaggtic caggggeage aagaggecte tgcagttclg
gggtggegty ggagecagge cotgggacge cetgacacag ctgctgectg cccagggoga cggogycace cct:ctcgtct gcgagggect
ggcccacgge gtggocteot titceetggg gecclgigge cgaggecctg acticticac ccgagtggeyg ctettccgag actggatega ‘
tggtgttctc aadaacccgg gaccggggec agectagggg ggcctgtgac cteccatgga geccageoce cgecctecac acctccgg({g
ctccgcacéc abctcccacg geccegeecc tgecceeget ceggecagag gggeccigge tgtaataaag aageegatcet ctecletget
cetggtitet gttcatiogt gggogagagg gotgtgggga cgegtgagty geaccttcac cggecttagg ggeacccace geaggtgeac
tgoctgigea gatgtcagat gttcagagat tecctcaaag cccggggaag caggggctgg tgttatctge accegacage ggagtgttag
ggggaggcecce aggitcagag aggttgggtg gelgoccaga ggtcacacag tgaatgecge coageacttt gggaggecga ggtgggegga
tcacctgagg tcaggag&c aagaccagcc cggecaacct ggtgaaacce catcictata aaaatacaaa aattagccgg gcatgatggc
gggcgcectgt aatceccagtt acttgggagg ctgaggcagg agaatcacct gaacccggga ggeggaggtt gcagegaacce gagatggege
cactgeacte cagectggge gacagegaga clecagelca aaaaaaaaca eéaaaccacgg gagasaacgg ggaacattct cotottggat
cc
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Figure 31A

MVSYWDTGVLLCALLSCLLLTGSSSGSKLKDPELSLKGTQHIMQAGQTLHLQCRGEAAH KWSLP
EMVSKESERLSITKSACGRNGKQF CSTLTLNTAQANHTGFYSCKYLAVPTSKKKETESAIYIFISD
TGRPFVEMYSEIPEIHMTEGRELVIPCRVTSPNITVTLKKFPLDTLIPDGKRIIWDSRKGFIISNATY
KEIGLLTCEATVNGHLYKTNYLTHRQTNTIIDVQISTPRPVKLLRGHTLVLNCTATTPLNTRVQMT
VWSYPDEKNKRASVRRRIDQSNSHANIFYSVLTIDKMQNKDKGLYTCRVRSGPSFKSVNTSVHIY
DKAFITVKHRKQQVLETVAGKRSYRLSMKVKAFPSPEVVWLKDGLPATEKSARYLTRGYSLIIKD
VTEEDAGNYTILLSIKQSNVFKNLTATLIVNVKPQIYEKAVSSFPDPALYPLGSRQILTCTAYGIPQP
TIKWFWHPCNHNHSEARCDFCSNNEESFILDADSNMGNRIESITQRMAIIEGKNKMASTLVVADS
RISGIYICIASNKVGTVGRNISFYITDVPNGFHVNLEKMPTEGEDLKLSCTVNKFLYRDVTWILLRT
VNNRTMHY SISKQKMAITKEHSITLNLTIMNVSLQDSGTYACRARNVYTGEEILQKKEITIRGEHCN
KKAVFSRISKFKSTRNDCTTQSNVKH '
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Figure 31B

geggacactc cteteggetce cteccoggca goggeggegy ctcggagegg getecgggge tegggtgeag cggecagegg gcetggegge
gaggattacc cggggaagtq gttgtetcet ggetggagee gegagacggg cgeteaggace geggggecgg cggeggegaa
cgagaggacy gactetggeg geegggtegt tggeeggggg agegegggcea cegggegage aggccgcgtc gegetcaccea tggtcagcta
ctgggacacc ggggteotge tgtgcgeget geteagetgt ctgotictea caggatetag ticaggtica aaattaaaag atcctgaact
gagtitaaaa ggcacccagce acatcatgca agcaggccag acactgcatc tbcaatgcag' gggggaagca geccataaat ggtctttgee
tgaaatggtg agtaaggaaa gcgaaaggct gagcataact aaatctgect giggaagaaa tggcaaacaa tictgcagta cittaacctt
gaacacagct caagcaaacc acactggctt ctacagetgc aaatatctag cigtacctac ticaaagaag aaggaaacag aatctgcaat
ctatatattt attagtgata caggtagacc tttcgtagag algtacagtg aaatcccega aaftatacac atgacigaag gasigggagcet
cgtcattccc tgccgggtta cgtcacciaa catcactgtt actitaaaaa agtttccact tgacactttg atcccetgalg gaaaacgcat
aatclgggac agtagaaagg gcticatcat atcaaatgca acgtacaaag aaatagggct tetgacctgt gaagcaacag {caatgggca
titgtataag acaaaciatc tcacacatcg acaaaccaat acaatcatag atgtccaaat aagcacacca cgeccagtea aattacttag
‘aggccatact cttgtectca atigtactge taccacteee tigaacacga gagticaaat gacciggagt {acccigatg aazaaaataa
gagagcttec gtaaggcgac gaattgacca aagcaattce calgecaaca tatictacag tgtictiact attgacaaaa tgcagaacaa
agacaaagga cittatactt gtcgtgtaag gagtggacca {cattcaaat cigttaacac ctcagtgeat atatatgata aageaticat
caclgtgaaa catcgaaaac agcaggtgct tgaaaccgta gelggcaage gotettaceg getotetatg aaagigaagy catttcecte
gccggaagtt gtatgottaa aagatgggit accigegact gagaaatctg ctegotatit gactcgtgge tactegitaa ttatcaagga ‘
cgtaactgaa gaggatgcag ggaatiatac aatctigety ageataaaac agicaaatgt gtitaaaaac ctcactgeca ctctaattgt
caatgtgaaa ccecagattt acgaaaagge cgtateateg tttccagace cggctetcta ccoactggge agecagacaaa tectgacttg
taccgeatat ggtatcectc aacctacaat caagtggttc tggcacccct gtaaccataa tcattccgaa gcaaggtgtg acititgtic
caataatgaa gagtccitta tcctggatge tgacagcaac atgggaasaca gaattgagag catcactcag cgcatggcaa taatagaagg
aaagaataag atggcfagca cottggttat ggctgactct agaatttctg _gaatctacat ttgcatagcet tccaataaag ttgggactgt.
gggaagaaac ataagcttit atatcacaga tgtgccaaat gggiticatg ttaacttgga aaaaatgccg acggaaggag aggacctgaa
actgtcttgc acagttaaca agttcﬁata cagagacgtt actiggatit tactgcggac agttaataac agaacaatgc actacagtat -
tagcaagcaa aaaatggcca tcactaagga geactecatc actcttaatc ttaccatcat gaatgtttcc ctgcaagatt caggceaccta
tgeetgeaga gecaggaatg tatacacagg ggaagaaalc ciccagaaga aagaaattac aatcagaggt gagcactgca acaaaaaggc
tgtttictct cggatcicca aatttaaaag cacaaggaat gattgtacca cacaaagtaa tgtaaaacat taaaggactc attaaaaagt ‘
aacagﬁgtc tcatatcatc ttgatttatt gicactgttg ctaacttica ggctcggagg agatgctcct cccaaaalga gticggagat
gatagcagta ataatgagac ccocgggete cagetetggg ccececatic aggecgaggg ggetgeiceg gggggecgac tiggtgeacg
ittggatttg gaggaiccet gcacfgcctt cictgtgttt gtigctettg cigtiticte cigectgata aacaacaact tgggatgatc cittccatit
tgatgccaac ctcttittat tittaagegg cgecctatag t '
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Figure 32A

MSDSVILRSIKKFGEENDGFESDKSYNNDKKSRLQDEKKGDGVRVGFFQLFRFSSSTDIWLMFV
GSLCAFLHGIAQPGVLLIFGTMTDVFIDYDVELQELQI PGKACVNNTIVWTNSSLNQNMTNGTRC
GLLNIESEMIKFASYYAGIAVAVLITGYIQICFWVIAAARQIQKMRKFYFRRIM RMEIGWFDCNSVG
ELNTRFSDDINK]NDA]ADQMALFIQRMTSTICGFLLGFFRGWKLTLV! ISVSPLlGIGAATIGLSVSK
FTDYELKAYAKAGVVADEVISSMRTVAAFGG EKREVERYEKNLVFAQRWGI RKGIVMGFFTGFV
WCLIFLCYAVAFWYGSTLVLDEGEYTPGTLVQlFLSVlVGALNLGNASPCLEAFATGRAAATSIFEk
TIDRKPIIDCMSEDGYKLDRIKGEIEFHNVTFHYPSRPEVKILNDLNMVIKPGEMTALVGPSGAGKS
TALQLIQRFYDPCEGMVTYDGHDIRSLNIQWLRDQIGIVEQEPVLFSTTIAENIRYGREDATMEDIV
QAAKEANAYNFIMDLPQQFDTLYGEGGGQMSGGQKQRVAIARALI RNPKILLLDMATSALDNES
EAMVQEVLSKIQHGHTI ISVAHRLSTVRAADTIIGFEHGTAVERGTHEELLERKGVYFTLVTLQSQ
GNQALN EEDIKDATEDDMLARTFSRGSYQ DSLRASIRQRSKSQLSYLVHEPPLAVVDHKSTYEE
DRKDKDi PVQEEVEPAPVRR]LKFSAPEWPYMLVG'SVGAAVNGTVTPLYAFLFSQlLGTFSIPDKE
EQRSQINGVCLLFVAMGCVSLFTQFLQGYAFAKSGELLTKRLRKFGFRAMLGQDIAWFD DLRNS
PGALTI'RLATDASQVQGAAGSQIGMIVNSFTNVTVAMllAFSFSWKLSLVlLCFFP FLALSGATQTR
MLTG FASRDKQALEMVGQITNEALSNIRTVAGIGKERRFIEALETELEKPFKTAIQKANIYGFCFAF
AQCIMFIANSASYRYGGYLISNEGLHFSYVFRVISAVVLSATALGRAFSYTPSYAKAKISAARFFQL
LDRQPPISVYNTAGEKWDNFQGKIDFVDCKFTYPSRPDSQVLNGLSVSISPGQTLAFVGSSGCG
KSTSIQLLERFYDPDQGKVMIDGHDSKKVNVQFLRSNIGIVSQEPVLFACSIMDNIKYGDNTKEIP
MERVIAAAKQAQLH DFVMSLPEKYETNVGSQGSQLSRGEKQRIAIARAIVRDPKILLLDEATSALD
TESEKTVQVALDKAREGRTCIVIAHRLSTIQNADIAVMAQGVVIEKGTHEELMAQKGAYYKLVTT |
GSPIS
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Figure 32B

gaatgatgaa aaccgaggtt ggaaaaggtt gtgaaacdt ttaactctce acagtggagt ceattatttc ctetggettc clcaaattca
tattcacagg gtcgttgget gtgggtigca attaccatgt ctgactcagt aattcticga agtétaaaga aatttggaga ggagaatgat
ggtittgagt cagataaatc atataataat gataagaaat caaggitaca agatgagaag aaaggtgatg gegttagagt tggcttctit
caattgtttc ggttttcttc atcaactgac atttggciga iotttgtggg aagttigigt geatitctee atggaatage ccagecagge gigcetacica
tttitggecac aatgacaﬂgai gittttattg actacgacgt tgagttacaé gaactccaga ttccaggaaa agcatgtgtg aataacacca
ttgtatggac taacagticc ctcaaccaga a_caigacaaa tggaacacgt lgtgggttgc tgaacatcga gagcgaaatg atcaaaittg
ccégttacta tgctggaatt gelgtcgeag tacttatcac aggatatatt caaatatget tttgggtcat tgecgeaget cgtcagatac '
agaaaatgag aaaatittac titaggagaa taatgagaat ggaaataggg tggtitgact geaaticagt gggggagety aatacaagat
tctclgatga tatiaataaa atcaatgaty ceatagciga ccaaatggec clittcattc agegeatgac ctegaccate tgtgottice tottgggatt
~ tttcaggggat tggaaactga cotiggtiat tatitetgte ageccictea ttgggatigy agcagccacc attggictga gtgtgtccaaA gtﬁaéggac
tatgagctga aggectatge caaageaggg giogtggctg atgaagicat ttcaicaatg agaacagigg ctgetitigg tggtgégaaa
agagaggttg aaaggtatga gaaaaatctt gtgttcgece agegttggag aattagaaaa ggaatagtga tgggattett tactggatte
otgtgotgte teatctttt gtattatgea gtggecttct ggtacggete cacactigtc ctggatgaag gagaatatac accaggaacc
cttgtccaga tittcctcag tgtcatagta ggagctttaa atcttggcaa tgccictect tgtitggaag cctttgcaac tggacgtgea
gcagecacca geatititga gacaatagac aggaaacccea fcattgactg catgtcagaa galggttaca agttggatcg aatcaagggt
gaaattgaat tccataatgt gaccticcat tatccttcca gaccagaggt gaagaitcta'aatgaéctca acatggtcat taaaccaggg

- gaaatgacag ctctggtagg accecagtgga getggaaaaa gtacagceact gcaactcatt cagcgattct atgacccctg tgaaggaatg
gtgaccgtgy atggecatga catlogctet cttaacattc agtggcettag agatcagatt gggatagtgg agcaagagcec agtictgttc
tctaccacca tigcagaaaa tattcgetat ggcagagaag atgcaacaat ggaagacata gtccaagcelg ccaaggagge caatgcctaé
aacttcatca tggacctgcc acagcaattt gacacccttg ttggagaagg aggaggceag atgagtggty gecagaaaca aagggtaget
atcgccagag cocleatecg aaatcccaag attetgetit tygacatgge caccleaget ctggacaatg agagtgaage catggtgcaa
gaagtgciga gtaagatica geatgggceac acaatcatti cagttgetea fegetigtct acggteagag ctgcagatac cateattggt
tttgaacatg gcactgcagt dgaaagaggdg acccatgaag aattactgga aaggaaaggt gtitactica ctctagtgac ttigcaaage
cagggaaatc aagcicttaa tgaagaggac ataaaggatg caactgaaga tgacatgctt gcéaggacct ttagcagagg gagctaccag
gatagfttaa gggcticcat ccggeaacge tecaagtcle agctitctta cetggtgeac gaacctccat tagetgttgt agatcataag
{ctacctatg aagaagatag aaaggacaag gacattcclg igcaggaaga aghigaacet gecooagiia ggaggaﬁct gaaaticagt
gctccagaat ggocctacat gotggtaggg telgigggty cagelgigaa cgggacagic acaccciigl atgectitit aticagocag
attctiggga ctitticaat tcctgataaa gaggaacaaa ggtcacagat‘ caatggigtg tgcctactit ttgtégcaat gggactotgta tetettitca
cecaattict acagggatat gectitgeta aatctgggga gelcctaaca aaaaggotac gtaaatttgg tttcagggea atgetgggge
aagatatigc clggttigat gacctcagaa atagccctgg agcattgaoa acaagacttg ctacagatgc ttcccaagtt caaggggetg
ccggcfctca gatcgggatg atagtcaatt ccttcactaa cgtcactgig gecatgatea tigecticte clttagetgg aagetgagee tggtcatctt
gtgettetic cocticttgg ctttatcagg agecacacag accaggatgt tgacaggatt tgectetcga gataagcaga cectggagat
ggtgggacag attacaaatg aagccctcag taacatcege actgitgctg gaattggaaa ggagaggcgg ﬁéattgaag cactigagac
tgagctggag aagcqcttca agacagccat 1cagaaég'cc aatatttacg gaﬁctgcﬁ tgcctttgee cagigeatea tgtttattge
gaaﬁctgét tectacagat atggaggtta cttaatcice aatgaggggce tecatttcag btatgi‘gtlc agggtgatct ctgcagttgt actgagtgéa
acagcicttg gaagagectt cfctiacace ccaagttatg caaaagctaa aatatcaget geacgettt ttcaactgcet ggacecgacaa A
cocccaatca glgtatacaa tactgcaggt gaaaaatggg acaacttcea ggggaagatt gatitigttg atigtaaatt tacatatect
tctcgacetg actegeaagt tetgaatggt cletcagtgt cgattagtce agggeagaca ctggegtitg ttgggageag tggatgtage
aaaageacts geatlcagat gﬁggéacgi tictatgatc clyaicaagg gaaggigatg atégatggic atgacagcaa aaaagtaaat
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" Figure 32B (Continued)

gtecagtice tecgetcaaa cattggaatt gtttcccagg aaccagtgtt gtitgectgt agcataatgg acaatétcaa gtatggagac
aacaccaaag aaattcccat ggaaagagic atagcagctg‘ caaaacaggce tcagetgeat gétmgtca tthactc(:c agagaaatat
gaaactaacy tgggiccca gogateicaa cictetagag gggagaaaca acgcattgct attgetoggg ceattgtacy agaicctaaa
atcttgctac tagatgaagc cactictgec ttagacacag aaaglgaaaa gacggtgeag gtigctctag abaaagccag agagggtcgg
acclgceattg tcatigeeca tegettgtee accatceaga acgeggatat cattgclgte atggcacagg gggigotgat tgaaaagggg
acccatgaag aactgatgge ccaaaaagga gectactaca aactagtcac cactggatcé cceatcagtt gacccaatge aagaatctca -
_gacacacatg acgcaccagt tacaggggtt gittitaaag aaaaaaacaa tcccagcacy agggattget ggééﬁgttt ttictttaaa
gaagaatntn nntattttac tittacnnnc nitttcctac atcggaatce aanctaattt ctaatggect tccataataa ttctgcﬁta gatgtgtata
cagaaaatga aagaaactag gglccaigtg agggaaaacé caatgtcaag tggcagctca gecaccactc agtgcticte tgtgcaggag
ccagtectga ttaatatgtg ggaattagty agacatcagg gagtaagtga cactttgaac tcctcaagga cagagaactg tctttcattt
ttgaacccic ggtgtécaca gaggcgogtc tgtaacagge aatcaacaaa cgitictiga getagaccaa ogicagatit gaaaagaaca
gaaggactga agaccagetg tgtitcttaa ctaaatitgt ctitcaagtg aaaccagett ccttcatcic taaggetaag gatagggaaa '
‘gggtgggatg ctctcangct gagggaggea naaagggaaa glattancat gagctitcca nitagggcetg tigatttatg cittaacttc
anantgagtg tagggiggtg anncta ‘ ' : : :



WO 2007/053161 PCT/US2005/045805
63/84

Figure 33A

MIjTQTHSLPITHTQLHSNSQPQSRTCTRHCQTFSQSCRQSHRGSRSQSSSQS PASHRNPTGA
HSSSGHQSQSPN‘TS.PPPKRHKKTMNSHHSPMRPTILHCRCPKN RKNLEGKLKKKKMAKRIQQV

YKTKTRSSGWKSN
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Figure 33B

agactcagct taatctgacc caagggctcc taccetgaac cagtagetgg gactatceee agggtaccee tgagaéctgc cecagectgg
gotgagggta aggggtaggg goctitgtct togcigages acatctetea cacecctgtg gectgogeat cataatcage cecaactata
taaccaggtg ggectgecag ggectctgta aagct:aggcc tggtg'ggaga ggatgaggag gaggeectge cctcaaacgt ggcctcctat _
ggacacccag actcacagcc 'ttcctatcac ccacactcag ctecatagea actctcagee ccaaagecge acctgeacce gecattgeca
aaccttcage cagagtigca gacagagecea tegtggcage cggagecaga getccageca gagcccggec agocaccgea
acccaactgg agcccacagc tcatccggee accagagcca'gagtcccaac actagtccde caccaaagcg ccacaaaaag actatgaact
Acccaécactc tcccalgegg cocaccatce tgcactgeeg ctgccecaag aacagaaaga actiggaagg caagclgaaa aagaaaaaaa
“tggccaagag gatccageag gtgtacaaaa ccaagacdeyg gageteaggt accctttaag gaggtggggé agggccaccg agccacagat
gatggagage agacctiggg ggcagigaga ggaaggetge agecaggtca caaaggaacc acaggcaaga aggaagaggg
agaagagaaa caatggcagt tggctagety aaigtatgat acgtigacgg aaagtctict tigaaattgg atgggttgat taggaggatg
gaaagatgga cagatagcag ataégctaga tgaaagcatg aatggagttg agaggtiggg tigatgactg ggtgggtaaa caatagatag
gttatagaaa ggatagttgg aagaatgcat tggetgaaty ataggaagtt tggatacgat tagetggaty gatggataaa tggatgaatg
cactggetgg ctagttattt ggtiggtiag glagatgate agttigaaga tigtggtigg tggatgaatt ggttagaaat agagttaaat agtigtagaa -
gitttgatgg gttggittga tiggttaaat attatcttaa tagagtaata tagagtaatt gaataaacag agagaagaat agatatctag
actaatggga tagaatggga aagaaatgtt gaataaalga atggaatgag tgaactaatg aatgggtgga tgacaaatgg aagggataaa
fggatggata cclggattca cataggtcaa aaggacactg acggtaglict aaactctatc tatgtcceat atcaatcaca Vaatgagtag't
tgtaagacct tacaggaggt caaggaggtc actgactica tgaagtgete agctattaaa ggttecttic ceactettat cecttaggat
ggaaatccaa étaatgagac cgcactcctt ggcligttce tgegtgtttec acccaaagga gaaaatgcia ggatgaagtc aaictictig
caggéacalg ttactaiggt gattictacg caacactaat taaagctigt acctggaaga ctatccctga _gtagtcattt tgatttcact
aataaagglg ttatgtgttt tgggggeelg cacaggggea gaaalgaatg ggggtaggat gccaagaage cigeag
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Figure 34A

MGKSESQMDITDINTPKPKKKQRWTRLEISLSVLVLLLTHAVRMIALYATYDDGICKSSDCIKSAAR
LIQNMDATTEPCRDFFKYACGGWLKRNVIPETSSRYGNFDILRD ELEWLKDVLQEPKTEDIVAV
QKAKALYRSCIN‘ESAIDSRGGEPLLKLLPDIYGWPVATENWEQKYGASWTAEKAIAQLNSKYGKK
VLINLFVGTDDKNSVN HVIHIDQPRLGLPSRDYYECTGIYKEACTAYVD FMISVARLIRQEERLPID
ENQLALEMNKVMELEKEIANATAKPEDRNDPMLLYNKMRLAQIQNNFSLEINGKPFSWLNFTNE!
MSTVNlSITNEEDVVVYAPEYLTKLKPILTKYSARDLQNLMSWRFIMDLVSSLSRTYKESRNAFRK '
ALYGTTSETATWRRCANYVNGNMENAVGRLYVEAAFAGESKHVVEDLIAQIREVFIQTLDDLTW
MDAETKKRAEEKALAIKE RIGYPDDIVSNDNKLNNEYLELNYKEDEYFENIIQNLKFSQSKQLKKL
REKVDKDEWISGAAVVYNAFYSSGRNQIVF PAGILQPPFFSAQQSNSLNYGGIGMVIGHEITHGFD
DNGRNFNKDGDLVDWWTQQSASNFKEQSQCMVYQYGNFSWDLAGGQHLNGINTLGENIADN

GGLGQAYRAYQNYIKKNGEEKLLPGLDLNHKQLFFLNFAQVWCGTYRPEYAVNSIKTDVHSPGN
FRIGTLONSAEFSEAFHCRKNSYMNPEKKCRVW
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Figure 34 B

- gattttaggt gatgggcaag tcégaaagtc agatggatat aactgatatc aacactccaa agccaaagaa gaaacagega tggéctcgac ;
tggagétcag ccteteggte ctigtestge toctcaccat catagetgty agaatgateg cactetatge aacctacgat gatggtattt
gcaagtcate agactgcata asatcagetg ctcgactgat coaaaacatg gatgecacca cigagecitg tagagactit ticeaatatg -
cttgcggagg ctggtigaaa cgtaatgtca ticccgagac cagcteecgt tacggeaact tigacatitt aagagatgaa ctagaagteg
tittgaaaga tytccttcaa gaacccaaaa clgaagatat agtageagtg cagaaagcaa aagcatigta caggtctigt ataaatgaat

' ctgctatiga tagcagaggt ggagaacctc tactcaaact gttaccagac atatatgggt ggccagtage aacagaaaac tgggagcéaa

aatatggigc ttcttggaca getgaaaaag ctattgcaca actgaatict aaaiétggga aaaaagtcct tattaatttg' titgttggca

clgatgataa gaatictgty aatcatgtaa ticatattga ccaacctega ctiggectee ctictagaga ttactatgaa tgcéctggaa
tctatasaga ggetigtaca geatatgtgg attttatgat tictgtggee agattgatic gtcaggaaga aagattgcce aicgatgaaa
accagcitge tttggaaaty aataaagtita tggaatigga aaaagaaatt gecaatgeta cggctaaacc tgaagatcga aatgatccaa

. tgctictgta taacaagatg agattggcce agatccaaaa taactitica clagagatca atgggaagee attcagdtgg tigaatttca .

caaatgaaat calgtcaact gtgaataita glattacaaa tgaggaagat thgttgtﬁ atgctccaga atatitaacc aaacttaage

ccattcttac caaatatict gccagagatc ticaaaatit aatgtcctgg agattcataa tggatcttgt aageagcctc agccgaacct
acaaggagic cagaaatgct ticcgcaagg coctitatgg tacaaccica gaaacagceaa ctiggagacg ttgigeaaac tatgtcaatg
ggaatatgga aaatgctgtg gggaggctit atgtggaage agcatitget ggagagagta aacatgtggf cgaggatttg attgcacaga -
técgagaagt ttttattcag actttagatg acctcactig gétggatgcc gagacaaaaa agagagciga agaaaaggcc.ttagcaatta
aagaaaggat cggctatect gatgacatty tttcanatga taacaaactg aataatgagt acctcgagtt gaactacaaa gaagatgaat
acticgagaa cataaticaa aattigaaat tcagccaaag taaacaacty aagaagctce gagaaaaggt ggacaaagat gagtggataa
gtggagcagc tgtagicaat gcatitiact cilcaggaag aaatcagata gtottcccag cogacatict gcagecccee tetitagty
cccagceagtc caactcatty aactatgggg gealcggceat ggtcatagga cacgaaatca cceatggett cgatgacaat ggcagaaact
ttaacaaaga tggagacctc gitgactggt ggactcaaca gtcigcaagt aactitaagg agcaatecca gtgeatggtg tatcagtatg
gaaacittic ctgggacctg gcaggtggac agcaccttaa tggaatiaat acactgggag aaaacatige tgataatgga ggtéttggtc
aagcatacag agectatcag aattatatta aaaagaatgg cgaagaaaaa ttacttoctg gacttgacct aaatcacaaa caactatttt "
tettgaactt tgcacaggtg togtgtggaa cctataggee agagtatgeg gttaactcca ttaaaacaQa tgtgcacagt(ccaggcaatt

{caggattat tgggactitg cagaactctg cagegtittc agaagecttt cactgecgea agaaticata catgaatcca gaaaagaagt

gccgggtitg gtgaictica aaagaagceat tgcagecctt ggctagactt gccaacacca cagaasatggg gaaﬁctcta atcgaaagaa

aatgggcect aggggicact gtactgactt gagggtgatt aacagagagg geaccatcac aatacagata acat(aggtt gicctagaaa
ggutglggag ggaggaaggg ggtctaaggt ctatcaagic aatcatttct cactgtgtac atéatgctta atttctaaag ataatatiac tgtttatttc
tgittctcat atggtctacc agtttgetga tgtccotaga aaacaatgea aaaccttiga ggtagaccag gattictaat caaaagggaa.
aagaagatgt tgaagaatég agttaggcac cagaagaaga gtaggigaca ctatagttia aaacacatty cotaactact agtitttact
tttattigca acatitacag tccttcaaaa tecttccaaa gaatictiat acacattggg gectiggage ttacatagtt ttaaactcat tittgccata

catcagttat tcatictgtg atcatttatt ttaagcacic ttaaagcaaa aaatgaatgt ctaaaattgt ttitigitgt acclgcetitg actgatgcetg A

agattctica gacttcetge aatitictaa geaattictt getctatetc toaaaactig gtattitica gagatttata taaatgtaaa aataataatt

tttatatita attattaact acatttatga gtaactatta ttataggiaa tcaatgaata tigaagtttc agcttaaaat aaacagttgi gaaccaagat
ctataaagcg atatacagat gaaaatitga gactatttaa actiataaat catattgatg aaaagatita agcacaaact ttagggtaaa
aattgcgatt ggacagttgt ctagagatat atatactigt ggtittcaaa tiggacttic aaaattaaat cigtccctga gagtgtctct gataaaaggg
caaatctgea cotatgtage totgeatcte ctgtictttic aggtttgtca tcagatggaa atatittgat aataaatiga aatigtgaac teattgctce
ctaagactgt gabaactétc taactitaga agtgcatitc tgaatagaaa tgggaggcct ctgatggacc ttctégaatt ataagtéaca
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Figure 34B (Continued)

ctigattaag attttacaaa agaggagcac ticcaaaatt citattitic ctaacaaaag atgaaagcag ggaatticta tctaaatgat
gagtattagt tccetgtctc tigaaaaatg cecaittgec titaaaaaaa aaagittacag aaatactata acatatgtac ataaattgca
taaégcataa gtatacagtt caatazactt aactttaact gaacaatgge cotgtageca geacctgtaa gaaacagagce agtaccageg
ctetaaaage accicctigh cactitatta cteccagaac aacaactate clgacticta atatcatica ctagetitge ctggttttot ctittatgea
gatagaatca atcagtatgt attcttitgt gectggetic tttctctcag ccttacattt gigagatice tctgiattgt getgattgtg gatcittica
ttctcattgc agaataatgt tctattgigg gacttattac aatttgtica tcctattgtt gatgggcact tgagaactit ccatttigge getattacaa
atagtgcaac tatgaatgia clgcatgtta ceatcttact tgagecttta atggacttat ticttcaaat coticcaaaa attattataa gcaﬁgaaa’t
tatagttica agccaactgt ggataccctt accctticct cotttatcac aaccaccgtt acaagtatac ttatatttcc ctaaaataca tttaaaactt
“acctaagiga catttgtagt fggagtaata ggagcttcca getctaataa aacagctgte tctaacitat tttatttcca tcatgtcaga
gcaggtgaag agccagaagt gaagagtgac taglacaaat tataaaaagce cactagacic ttcacigtia gettiitaaa acattagget
cccatcecta tggaggaaca actctccagt geclggatce cctctgtcta caaatataag atittctggg ccteaaggat agatcaaagt
caaaaatagc aatgcceteee tatcecteac acatccagac atcatgaatt tacatggta cieitgttga gitctataga gectictgat
gictctaaag cactaccgat totttggagt tgtcacatca gafaagacat atctctéatt ccatccataa atccagtict actatggcetg agttetggte
aaagaaagaa agtttagyaag ctgagacaca aagggtigog agetgatgaa actcacaaat gatggtagge agaageteic gacaataccs
gttggcaagg agtctgcctc catgctgcag tgticgagtg gattgtaggt gcaagatgga.éaggaﬁgta ggtgcaagct giccagagaa
aagagiceit gttccagecc tattetgceea cieclgacag ggtgaccttg ggtattigea atattcctit gggcectceige tictetcacc taaaaaaaga
" gaattagatt atattggtgg tictcagcaa gagaaggagt atgtgiccaa tgctgectic ceatgaatct gtctcccagt tatgaatcag
tgggcaggat aaacigaaaa ctcccatita agtgtctgaa tcgagigaga caaaatitta gtccaaataa caagtaccaa agttttatca
agttigggte tgtgetgelg ttactgtiaa ceatitaagt ggggcaaaac ctigetaatt tictcaaaag catttatcat tettgttgee acagctggég .
cictcaaact aaaagacatt tgitattity gaaagaagaa agactctatt ctcaaagttt cctaatcaga aattittatc agtitccagt cicaaaaata
caaaataaaa acaaacgltt tiaatact ‘
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Figure 35A

MAHKQIYYSDKYFDEHYEYRHVMLPRELSKQVPKTHLMSEEEWRRLGVQQSLGWVHYMIHEPE
PHILLFRRPLPKDQQK : ‘ ’
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Figure 35B

agtbtccggc gagttgtigc clgggetgga .cgtggttttg totgetgege cegetettey cgctctegtt teattttetg cagegegeca
cgéggaﬂggc ccacaageag atctactact cggacaagta 'cttcgacgaa cactacgagt accggcaigt tatgttacéc agagaacttt
ccaaacaagt acctagaact catcigatgt ctgaagagga gtggaggaga cliggigtce aacagagtct aggetgggtt cattécatga
ttcatgagec agaaccacat attcttcict ttagacgacc tettccaaaa gatcaacaaa aatgaagttt atctggggat cgticaaatct titiceaatt
taatgtatat gigtatataa ggtaglatic aglgaatact tgagaaatgt acaaatctit catccatace tgtgcatgag cigtatictt cacagcaaca
' gagétcagtt aaatgcaact gcaagtaggt tactgtaaga tgtitaagat aaaagtictt ccagtcagtt titcicitaa gtgectgttt gagtitacty
aaacagttta ctittgttca ataaagtitg tatgttgcat ttaaaaaaaa aaaaaaa ’
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Figure 36

gagctétcca tgcacacctg tactgtitc tgtttitace tgtaaatatc igtclcigac ttccatgtct catgcaccte tatagggcaa agactgtgtc - -
ttaaacatca cggtagectc agcatgtigt gcaétcaagg ttittttgtt tigtictit gtttttitit tggtattagc titatttgta teattitgaa atttttatca -
aaaaagcagc gtgcetgetg tggticeeat cotctoggat ttaggaatct tacceg att ctecatccaa gtetgtettt cgtatictag gotettecta '
aagttgtcat tcacatatac cctccagaat tttatagggt gtataatctg taacaactcy gaggaageca attgeccttt agaaatatgg

_ ctgcaattge ctcacttect gigteaigtg actctectag tcatcacatg acccatccac attgggaagc cagaattact tgcaggagta
acctagtgee tatagotetg geaggtacct geatectigt ttttgtttag tggatectct atccttcaga gactciggaa ceectgtget ctetoctea -
tctagtgacc ctgaggtgat ggagttttca agtecticca gagaggtaag agégagagct cccaatcagc atigtcacag tgctictgga,
atcctggeac tggaatttéa igaatgacag actototitg aatccaggge catcatgget ctitgageaa ggcaéagatg gaggggagygg
tcgaagtiga aatgggtogg aagagiggtg gggageatee tgatttgggg tgggcagaga gitgicatca gaagggttgc agggagagct
gcacccaggt gtctgtggge ctigtectaa tgaatgtggg agaccaggec atgggcaccc aaaggeagct aégcc’ctgcc cgggagagta
gttgagaggt ggagagggac tigetittca gleattccte attetgtect caggaatgtc ccaagectic ggg'tagggta agcatcatgg.
ctggeagect cacaggatty clictacttc aggeagtgtc gtgggoatea gatgagtgag tcaaggcagt ggggaggtag cacagagect
ceetictgee teatagtect tfggtagcct tccagtaage tggtggtaga clittagtag gigetcaata aatectitlg agtgactgag accaactitg
gggtgaggat tittgaaacc gteticagtc tetccaaaca gctgtgtccg ttctccacat cettgtcaga cetcacctct gettgtgcte cetecetece
aggtagtgec cotgeatoee taaaagetic agtacagete ggtggtetgt gtctgcaatg ccacatactg tgactcttga ccccocgacc
titcctgece taggtgectt cagecgetac aagageagaa gcagtgggca tiggatggag clgagtacag gaccatacag gctaattgca
ccggeacagg taaccattac acccttcace coccgggeca ggcigggtcc tectagaggt aaacggtgte agtgatcace atggagtttc

" {ocetgggea ctgataacce tgtggatgtc clcaggeetg ctactgatee tgcagccaga agticcagaa agigaaggga tttggagggg
ccgtgacaga tgcaggtg’cc ctcaacatce ttgecctgte accocotgee cagaatitge tacttaaatg gtactictet gaagaagat'g
aggaggaagg ggacaggatg acatagagce actgacactt ticttigcea atictttgga cectgactic tgcceateee tgacatttggf
ttectgtett aaigccagig aaataagatt tcgeegecta featctgeta actgetacgg actcaggetc agaaaggect gegeticace
caggtgceag cotccacagg ticcaaccca ggageccaag ttecttttgg cectgacteca gacactatta ggactggeaa gtgataagea
gagtcccata ctotectatt gactcggact accatatett gatcatcctt ttotgtagga atcggatata acatcaiclg ggtacceatg gccagctgtg
actictccat coegeacctac acctatgcag acaccociga tgatitceag ttgcacaact tcagecicee agaggaagat accaagetca
aggtaggceat tctagctttt tcaggeccig agggccétga tgtctggggg ttgagaaact gtagggtagg tcigctigta cagapatttt
gtcocctget gtttigtect gggggatggga gggtggogge taatggetga accggatgea ciggtiggge tagtatgigt iccaactctg
ggtgeticte tcttcactac ciitgtotet agataccect gattcaccga“gccctgcagt tggeccageg teccgtttca ctcpttgcca geeectggac
atcacccact tggctcaaga ccaggggage ggggaatggg aaggggecac tcaagggaca gcccagagac atctaccace
agacctggge cagatacatt gtgaagtaag ggatcaacaa ggatgtggga tcaggactgg cctececttt ggccatgctg atcigigice
caaccctcaa colggticca cticcagate tgoctgtect cégctcacct ttctacctic tgggectitc aacctiggge ctgtcagtet tacceactee
atcaggctic ctgtictctc ggtctggeee acttictigg ctggatcatt catgaccitt clettgccag gttcctggat gectatgetg ageacaagtt,
acagttctgg gcagtgacag gtgaaaatga geclictget gggctgftga gtggataccc cticcagtge ctgggetica ccccfgaaca
tcagcgagac ticatigeoe gtgacctagg tectaceett gccaacggta ctcaccacaa tgtccgecta cicatgelgg atgaccaacg
cttgctgctg ccceactggg caaaggiggt eaggectgga cotccatggt getccagtga ccticaaatc cageatccaa atgatigget
cccaaactta gagggatitt tctacccaac tatggatecc tagagcacca ticccecggga cctccagggt gecatggatce ccacagttgg
gactigaaac ctetetaggg clgggggtog tagcteatgg ctataattcc agcactitgg gaaccaaggt gggtggatca ctigaaccta
aggagticaa gatgagcétg ggaaacatgg tgaaacccta actctacaaa asaaaaaata gaaaagttag ccgggtgiog tggtggceacg
ctatagtcce agtattcigg aggctaéggc gggaggtita gttgagceeta ggaatticag getgcagtga gctatgatig tgecactota -
ctecagectg tétgacagag ggagaccetg tcicaaaaac aaaaacaaaa aatcectcce aaaacctctg tagttgcatt cticccacca
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Figure 36 (Cohtinued)

cctaattcag gattcclaca agaggaacta gaagttccag aagectgtgg gcagggtcea gggtgactty ticttecitt gcaggtacty
acagacccag aagcagotaa gtatgticat ggtattgetg técattggta cetggactit ctggctccag ccaaagecac cotaagggad
acacaccacc lgttceccaa caccatgcle tiigectcag aggectgtgt gggttceaag tictgggage agagtgtgeg gctaggcetce

tgggatcgag ggatgcagta cagccacagc atcatcacag taagécaccc cagtctocct tectgcaaag gagacctcag-accoattagt -
agtctcacca aagactgata gaagccctic cigtccaget ticcccaggt agectgecet titgegeaac fciggggaac catgattcce

" {gtctigect ttecttcaca ggtetgeaca cetcattgec cetittgcae clactgaggce acttgeagcet geeteagact tetcagetec é,cttgagatg
cctggatett cacacceeca actecttage tactaaggaa tgtgeccica cagggctgac ctacccacag ctgcctetec cacatgtgac
cettacctac actctetggg gacceccagt gtigagectt tgtctetttg cotitgtceet tacectagaa cetectgtac catgtggteg getggaccga
ctggaaccca tcattgtagé 6atcaccaag cacacgtttt acaaacagcc catgttctac caccttggce acticaggtg agiggagggce
gggeaccecc attecatace aggectatea tetectacat cggatggctt acatcactct acaccacgag ggageaggaa ggtottcagg

’ gtggéacptc ggaagaggca cacccatpcc cttttgcacc atggaggeag gaagtgacta ggtagcaaca gaaaacccca atgectgagg
ctggactgeg atgcagaaaa geagggicag tgcccageag catggetcea ggcctagaga gecagggeag agectitgca ggagttatgg
ggtgogteey tgogtgggeg aciicttaga tgagggttic atgogaggta cccegaggga ctetgaccat clgiteccac aticageaag
ttcaticelg agggctcccé gagagtggog ctggitgeea gicagaagaa cgaceeggac geagiggeac tgatgcatcc cgatggetet
cclgttgtag tegtectaaa ceggtgagag caatggtgag gictgggaag tgggotgaag acagcgttgg gggccttgge aggaicacac
tetcagettc tectocctge tecctagete ctctaaggat gtgectctta céatcaagga fectgctgty goctiectgg agacaatctc
acctggctac-tccattcaca cctaccigtg gegtogecag tgatggagea gatactcaag gaggcacigg gctcagectg ggcatiaaag
ggacagagtc agctcacacg ctgictgtga ctaaagaggg cacaacaggg ccagtgtgag citacagcga cgtaagccca ggggcaatgg
tttgg;;tgac teactttcee ctetaggtgg tgcecaggge tggaggocce tagaaaaaga tcagtaagec ccagtgtece ccecageccee 4
atgcttatgt gaacatgege tatgtgetge ttgctttgga aactggeetg ggtccaggcc tagggtgage tcactgteeg tacaaacaca
agatcagggce tgagggtaag gaasagaaga gactaggaaa getgggcoca aaaciggaga cigtitgtet ttectggaga thnnnnnctg
ggeccgtgga gcagéagtgt cagcatcagg geggaagect taaagcagea gegggtgtge ccaggeacce agatgatice tatggcacca
gccaggaaaa atggcagetc ttaaaggaga aastgtttga geecagtcag tgtgagtggc fttatictgg gtggcageac ccgtgtcegg A
ctgtaccaac aacgaggagc acgggggcct ctggaagtca tgagagtaga aaaaccagtc tiggggagt
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Figure 37A

MTEGTCLRRRGGPYKTEPATDLGRWRLNCERGRQTWTYLQDERAGREQTGLEAYALGLDTKN -
YFKDLPKAHTAFEGALNGMTEYVGLQAEDG HWTGDYGGPLFLLPGLLITCHVAN PLPAGYREEI
VRYLRSVQLPDGGWGLHIEDKSTVFGTALNYVSLRILGVGPDDPDLVRARN!LHKKGGAVAIPSW
GKFWLAVLNVYSWEG LNTLFPEMWLFPDWAPAHPSTLWCHCRQVYLPMSYCYAVRLSAAEDP
LVQSLRQELYVEDFASIDWLAQRN NVAPDELYTPHSWLLRWYALLNLY.EHHHSAHLRQRAVQK
LYEHIVADDRFTKSISIGPISKTINMLYRWYVDGPASTAFQEHVSRIPDYLWMGLDGMKMQGTNG
SQ]WDTAFAIQALLEAGGHHRPEFSSCLQKAHEFLRLSQVPDNPPDYQKYYRQMRKGGFSFSTL
DCGWIVSDCTAEALKAVLLLQEKCPHVTEHIPRERLCDAVAVLLNMRNPDGGFATYETKRGGHL

" LELLNPSEVFGDIMIDYTYVECTSAVMQALKYFHKRFPEHRAAEIRETLTQGLEFCRRQQRADGS
WEGSWGVCFTYGTWFGLEAFACMGQTYRDGTACAEVS RACDFLLSRQMADGGWGEDFESCE
ERRYLQSAQSQ|HNTCWAMMGLMAVRHPDIEAQERGVRCLLEKQLPNGDWPQENIAGVFNKS ‘
CAISYTSYRNIFPIWALGRFSQLYPERALAGHP
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Figure 37B

cectigecta ctgcteatgg gtgtggagac tgataticty gaagactgat aggcagatit actattaaca aacacatagt ctgtggccea

+ gcaaagccac cccaatecct gcacaagggt aaaaggecag cattagagea clgeageage aatgacggag ggcacgtgic igeggegecg

agggggccce tacaagaccg agcccgeeac cgacctegde cgetggegac tcaactgega gagoggecgy cagacgigga

cctacctgea ggacgagege gecggecgeg ageagaccgg cotggaagec tacgecctgg ggctggacac caagaatiac titaaggact

- {geccaaage-ccacacegee tttgaggggg ctetgaacgg gatgacattt tacgtgggge tgcaggetga ggatgggeac tggacgggtg ‘
attatggtgg cocactttic ctectgocag gectectgat cacttgosac gtggeacgea tecctetgec ageeggatac agagaagaga
ttgtgeggta ceigeggtea gtgoagetec clgacggtgg ctggggecty cacattgagg ataagtccac cotgtttggg aclgegeica

‘ actatgtgté {ctcagaatt clggotatig ggcctgecga icctgacctg gtacgagece ggaacatict tcacaagaaa ggtgatgetg
tggecatecc ctectggggg aagttctgge tggctgtéct gaatgtttac agctgggaag gectcaatac ceigticeea gagatgtgge
tgtttectga ctgggcaccy geacaccect coacactctg gtgccactge cggeaggtgt acctgeccat gagetactge tacgcogtic
ggctgagtge cgeggaagac cegetggtee agagecteeg ccaggagcetc tatgtggagg acticgecag cattgacigg ctggcocaga

’ ggaacaacgt ggeccccgac gagetgtaca cgocecacag ctggetgete cgegtggtat atgegclect caacctgtat gageaccace
acagtgccca colgeggeag cgggccgtge agaagetgta tgaacacatt gtggecgacg accgaticac caagagcalc agcateggec
cgatctcgaa aaccatcaac atgcttgtge getggiatgt ggacgggece gectecactyg cettecagga geatgteice agaatecegg
actatctotg gatgggectt gacggeatga aaatgcaggg caccaacgge tcacagaict gggacaccgce aticgceate caggcteige

" ttgaggcggg cgggcacbac aggeccgagt tttegtectg cotgcagaag getcatgagt tectgaggct ctcacaggte ccagataa_cd
cteccgacta ccagaagtac taccgccaga tgegeaaggg togetictce ticagtacge tggactgegg ctggategtt tctgactgea
cggctgaggce citgaaggcet gtgetgetee tgeaggagaa gtgicceeat gicactgage acatccoeag agaacggetc igogatgetg 4
tggetgtget getgaacatg agaaatccag atggagggtt cgccacctat gagaccaage gtggggggea cttgetggag ctgetgaace
colcggaggt cttcgaggac atcatgattg actacaccta tgtggagtge acctcagecy tgatgcagge gettaagtat ttccacaégc
gtitcecgga gcacagggca gcggagatec gggagacccet cacgeaggde ttagagttd gtcggeggea gecagagggec gaiggctcct
gggaaggetc ctggggagtt tgcttcacet acggcacctg gtttgacetg gaggecttcg cetgtatgag geagacctac cgagatggga
ctgcctgtac agaggtetee egggectgtg acticetget gicccggeag atggeagacy gaggctgggg ggaggacttt gagtcctgeg
aggagcggcQ tatttgcag agtgcccagt cccagatcca taacacatge tgggecatga tggggctgat ggecgticag catcctgaca
tcgaggccca ggagagagga gtecggtgte tactigagaa acagc’tcccb aatggcgact ggccgoeagga aaacatiget ggggtctica
acaagtcetg tgecatetes tacacgaget acaggaacat cticeceate tgggeccteg geegeticte ceagetgtac cetgagagag
ceettgetgg coaccectga gaacatgeoct acctgctggé tgceogtctigt gegitccagt gaggccaagg ggtecotggee gggtigggga
geccteceat aaccctgict tgggetccaa coeotcaace totatctcat agatgtgaat ctgggggeca Qgctggaggc agggatgggg
acagggtagg tggcttagac tcttgétttt factgiaggt tcatitciga aagtagetig tcgggeitga gigaggaagg gggeacagga
geegtgaccc ctgaggagge acagegectt ctgecaccte tgggeacgge ctcaaggtag tgaggctagg aggttttttc tgaccaatag
ctgagttctt gggagaggag cagctgtgee tgtgigatic cttagtgtog agtgggctet gggetggagt cggoectggg caggeticte
ctgcacctit tgtctgctgg gétgagggac acgagggcaa ccctgtgaca atggcaggta gtgtgcatce gtgaatagec cagigcgggg
gttgcteatg gageatectg aggecgtgea geagggagec ccatgecoet gggtegtgag ctigeetgeg tatgggotgg tatcatggag
cctcatgcee cfgggtcgtg agctcgecty agtatggggt ggtgtecatgg agecgeatac cectgggttg tgagetcgee lgcatatgéa
gggictgtca tggaacatcc caagtcigtg cagcagggag ccceatgecc ctgggécatg aacccacclg cgtggaatge tgittgtgag
glgtctacag ggittatagt agtctiglgg acacagaaat gcacagggga cacttacgga cacaga
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Figure 38

gacgacgact tgetgttcga ggatgtgtac gagetgtgeg aggtgatcgg aaagggtcce ticagtgttg tacgacgatg -

tatcaacaga gaaactggge aacaatitge tgtaaaaatt gtgatgtag ccaagttcac atcaagtcca gggttaagta
cagaagatct aaagegggaa gecagtatct gtcatatget gaaacatcca cacattgtag agttattgga gacatatagc

~ tcagatggaa tgotttacat ggttitcgaa ftgtgagtgi giattitaat tcttaaaggg taaaactiga ageaatgitg
gtattggata atgctaacac ttttctettg aaatttagea gtagitgtga acttatctgt tcagaaagac ctaaagteac

‘aagaaaaaag gattatgtca tcataaggtt tacagtggca aaggaagcaa aagctgggca tattcagtta ctcticatge
tticagcatg cttcagagaa gagact .
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Figure 39

gag'cctcaaa tatctccaaa atctgatacc aatoclitty attgtgastt atatictgta getaccaaag aaggaagaag aaaactagga
aggagtaagc acaaagatct cttcacattc tccgggactg cggtaccaaa tatcageaca geacticttg aa'aaaggatg tagattttaa

tctgaactit gaaccaicag tgaggtagce cgccggtitc tgagectic
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Figure 40A

'MDGKVAVQERGPPAVSWVPEEGEKLDQEDEDQVKDRGQWTNKMEFVLSVAGEIGLGNVWRF
PYLCYKNGGGAFFIPYFIFFFVCGIPVFFLEVALGQYTSQGSVTAWRKICPLFQGIGLASVVIESYL
NVYYIILAWALFYLFSSFTSELPWTTCNNFWNTEHCTDFLNHSGAGTVTPFENFTSPVIMEFWER
RVLGITSGIHDLGSLRWELALCLLLAWVICYFCIWKGVKSTGKVVYFTATFPYLMLVILLIRGVTLP
GAYQGIIYYLKPDLFRLKDPQVWMDAGTQIFFSFAICQGCLTALGSYNKYHNNCYKDCIALCFLNS
ATSFVAGEVVFSILGFMSQEQGVPISEVAESGPGLAFIAFPKAVTMMPLSQLWSCLFFIMLIFLGL
DSQFVCVECLVTASIDMFPRQLRKSGRRELLILTIAVMCYLIGLFLVTEGGMYIFQLFDYYASSGIC
LLFLSLFEVVCISWVYGADRFYDNIEDMIGYRPWPLVKISWLFLTPGLCLATFLFSLSKYTPLKYNN
VYVYP PWGYSIGWFLALSSMVCVPLFWITLLKTRGPFRKRLRHVITPDSSLPQPKQHPCLDGSA
GRNFGPSPTREGLIAGEKETHL '
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‘Figure 40B

gtaccggttc ggaattcceg ggtegaccca cgegiccgga aggotacaga gagagecagg ittiggtgec atgcacacag ggaaacitag
agticagaga gggggtatga titgectgac ctcac}acagc aagttagaga occagctccé cgactcattg tctigetgee cagagetget
ggctccecty tttactctga gotgategat caccttagea cacagetgge taggagagaa ccatgcagtc acttcggeca cacctgeeeg
ttgaccctig ctacctcggé aggctitgat cccltcigac ctggaggcca gaggctagge tgaggteact cagcagacat caaggacctg
ggcagafggg ccggctggga tggtggcgag clgtacagat aaaaagggac atgaaaatga aaageccgag ccigagitit catcacggit
ccactcctga gtggtottgg gtgaatcact tcatcigeca aggectggat ttecteatct gcaaactcag aaaactaagyg cittggecct
cgtcatcctg cccacccage gaggcettcee aaoécaccac acagccatgg acgggaaggt ggcagtgcaa gagégtgggc ctcetgeggt
ctectgggte cccgaggagg gagagaagtt ggaccaggaa gacgaggace aggtgaagga fcggggecaa tggaccaaca )
agatggagtt tgtgctgica gtggccgggag ag_atcattgg getgggeaat gtetggaggt ticoctatct clgctagaaa aaéggaggtg

- gagccttctt catccectac teatctict tettigtotg cggeateeeg gtgtictice tggaggtage gttgggccaa tacaccagce aagggagtgt
cacagectgg aggaagatct geoecetcit ccagggcatt ggtctggcat clgtggtcat cgagtcatat ttgaatgtct actacaicat
catcctigec tgggeictct tetacotgtt cagctccttc acttclgagc tgccctggac gacctgeaac aacttttgga acecagagea
ftgcacggac tttctgaacc actcaggagc cggcacagtg accceattty agaattitac cteacctgtc atggaattct gggagagacg
agttctggge atcacctcgg geatecatga cctgagetee ctgegetggg agctggeccet gtgectectg ctegectggg tcatctgcta.

" tttetgeate tggaaggagg tecaagiccac aggcaaggty gittatiica cagccacgtt tcogtacctg atgettgtea tittgotgat cagaggtote

] accottecog gagectacca gggeatcate tactactiga agecagatit gttcegectc-aaggacccte aggigtggat ggatgcgggc
acccagatct tetictectt tgccatetge caggggtgee tgacagecct gggcagetac aacaagtate acagcaactg ctacaaggac
tgcatcgcee tctgeticot gaacagtgee accagctitg tggctagatt tgtigtctic tccatccligg gettcatgte ccaagageaa
gagatgecca ttotgaagt ggecgagtca ggteciggge tggecttcat cgecticcoe aaggctgtga clatgatgec cttatcocag
ctgtggfcct geotgtictt tatéatgctc atattcctag ggetggacag ccagtitgtc tgtgtggagt gectggtgac agectecata gacatgticc
ccaggcaget ccggaagage gggeggcgeg agetecteat cotcaccaic gecgteatgt gotacctgat agggcttitc ctggtcéccg
agggcgggat gtacatctic Cagctgtttg actactatge ticcagtgge atatgestyc tgttectgte attgttigaa giggtetgea taagcetggat
gtatggggeg gaccgttict atgacaacat tgaggacatg atiggctacc gaccatggec cctggtgaag atcteotgge tettectgac
cectggactt tgcctggeea cttoctett ctecttgage aagtacacce cecteaagta caacaacgtc tatgtgtace cgecctggag
atactccatt Qgctggttcc fggctetgte ctecatggte tgtgicccac tettegtegt catcaccetc cigaagacte ggggtccm caggaagcegt
ctgcgtcacg teatcaccec tgactccagt ctgccacégc ccaagcaaca tccctgettg gatggcagig ctggeeggaa ciitgggece
tccccaacaa gggaaggact gatagecggg gagaaggaga cecatttgta gggtgtggec agagegaggc ggctcctaag ccgggaacct
aggtcagggc cacccteeat tetcagegga cagecictge c’(ctgtctcc tgccacaétc ctgctgggaa cictggagag cecacaggeac
ccceagetgg aggecagact cctctcttgt gctagelgga gcagctcctt ceceittget gataacacca ccactgggac gigecatgtt
gggacgccac teectgtgga aggcaccate gtitttataa aggagggtet ttttggaggc cgccatctga ttgcaacacc tegagttatg
aggattccac tgtggggatg cotctigtta gagcgtactg catttglaca cggggagagg agctataatt ggaacgcaca ctgcegteea
atgtggagag cctgatggga caataccetg ttggaagiga caactgaaca cactgigtig gatcggaggt tccgttagg'g gatecticct
tag§cﬁaac gacagaggca agectttgea tgcegtcagt ctggagtttc ctecgagtct ctcatggcat ctccagetee tgécctagtt
ccgeactgtt cﬁgéagtgt ttcatcaact cotggageat tggaatggaa ggggcttagg agatgattce tagacticac aaacactcgg
catgccicec tgcactgice gticctctge ccaaggecga tattgetaac tgatcacaga teittccea cotcacaate ctecgaatgt
gctecaggeg acaccatttg coatectget 1lctaacgcaa acccctgact tcatggatga ggaacctggé gaccaaagag acaaagggdac
tiittcaagt tcacatgggg accecctict tgggggeeag agataigact aaaaccttat ctcctigtgc tcaggccagt gtcttcccat
taaccocetg ccttagttaa caagtgtgta tggattgeca
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Figure 41A

) MGTQKVTPAL]FAITVAT]GSFQFGYNTGVlNAPEKIIKEF!NKTLTDKGNAPPSEVLLTSLWSLSVAI '
jFSVGGMIGSFSVGLFVNRFGRR‘NSMLIVNLLAVTGGCFMGLCKVAKSVEMLILGRLVIGL_FCGLC
TGFVPMYIGEISPTALRGAFGTLNQLGIWGILVAQIFGLEFILGSEELWPLLLGFTILPAILQSAALP '
FCPESPRFLLINRKEEENAKQILQRLWGTQDVSQDIQEMKDESARMSQEKQVTVLELFRVSSYR
QF’IIISIVLQLSQQLSGINAVFYYSTG]FKDAGVQEPIYATIGAGWNTIFTWSLFLVERAGRRTLHM
IGLGGMAFCSTLMTVSLLLKDNYNGMSFVCIGAILVFVAFFEIGPGPIPWFIVAELFSQGPRPAAM
AVAGCSNWTSNFLVGLLFPSAAHYLGAYVF IlFTGFLITFLAFTFFKVPETRGRTFEDITRAFEGQA
HGADRSGKDGVMEMNSIEPAKETTTNV
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Figure 41B

gtggggigog gtggggctog gagctigieg ceetitcagg ctecaccctt tgeggagattataaatagte atgatccc‘ag cgagacccég
agatgcctgt aatggtgaga ctttggatee ticotgagga cgtggagaaa actttctgct gagaaggaca ttttgaaggt titgttgget
gaaaaagctg tiictggaat caccoctaga tctiictiga agactigaat tagattacag cgatggggac acagaaggtc accccagctc
tgatatttgc catcacagtt getacaateg getctticca atttggctac aacactgggg tcatcaatgc tectgagaag atcataaagg
aatttatcaa taaaactity acggacaagg gaaatgcccc acccictgag gigctgetea cgictetetg gtecttgtct gtggecatat
tttccgtcgg gggtatgatc ggctectttt cocgteggact cticgtcaac cgotitggea ggegeaattc aatgetgatt gicaacctgt tggetgicac
tgatgactge tttatgggac tgtgtaaagt agctaagtcg gitgaaalge igatcciggy tegetigett attggectet tc(gcggact ctgecacaggt
titgtgccca tgtacattgg agagatcteg cotactgece tg cggggtge ctitggeact ctcaaccage tgggeategt tgtiggaatt
ctggtageee agatetttag totggaattc atccttgggt ctgaagagct atggcegetg ctactgggtt ttaccatect tectgotate ctacaaagtg
cagdc'cttcc attttgceect gaaagtecca gatititget cattaacaga aaagaagagg agaatgctaa geagatectc cageggtigt
ggggcaccca goatgtatec caagacatec aggagatgaa agatgagagt gcaaggalgt cacaagaaaa geaagtcace gtgctagage
tctttagagt gtccagcetac cgacagecea tcatcatitc cattgtgetc cagetetctc ageagetcte tgggatcaat gcigtotict attactcaac
aggaatcitc aaggatgcag gigttcaaga gcccatctat gecaccateg gegegggtot ggttaatact atcitcactg tagttictet attictggtg
gaaagggcag gaagaaggac tetgcatatg ataggccttg gagggatggc tttltgttcc acgctcatga cigtticttt gtiattaaag
gataactata atgggatgag ciitgtetgt attggggeta tettggtctt tgtagectic titgaaatty gaccaggecc cattccotgg tttattotgg
ccgaactctt cagccaggge ceeecgeccag clgcgatgge agtggecgge tgctccaact ggaccfccaa cticctagte ggattgetet -
tccectecge tgcteactat ttaggagect acgttittat tatcttcacc ggcttectca ttacoticit ggdtttacc ticttcaaag tecceigagac
cegtggeagy acttitgagg atatcacacg ggectitgaa gggcaggeac acggtgcaga tagatcigga aaggacggeg tcatggagat:
gaacagcatc gagecigeta aggagaccac caccaatgtc taagtegtge ctecttccac cieecteeey geatgggaaa gocacctcte
cclcaacaag ggagagacct catcaggatg aacccaggac getictgaat gcigdtactt aattcctttc tcétccéacg cactccatga
gcaccccaag gotgeggitt gtggatett caatggetit ttaaatttia titcctggac atcctottct gottaggaga gaccgagtga acctacctic
atttcaggag ggatiggecg cttggcacat gacaacttig ceagcttttc cteectiggg ttctgatatt gccgcat:tag gggatatagg
agaggaaaag faagglgcag ticceccaac clcagactta ccaggaagea gatacatatg agigtggaag ccggaggatg tttatgtaag
agcaccttee icacttceat acagctctac gtggcaaatt aactigagtt tiatttattt tatcctctag ttiaattaca taatititit ttitttactt '
taagtttcag gatacatgtg ccgaatgtge aggtrigtta cataggtata tatatgccat gatggaaaté 1ttatttttt taagcgtaat titgccaaat
aataaaaaca gaaggaaatt gagattagag ggaggtgttt aaagagaggt tatagagtag aagattigat gctgg‘agagg' ttaaggtaca
ataagaattt agggagaaat gitgticatt attggagggt aaatgatgtg gitgcctgagg tctgtacgft acctcttaac aatttctgtc cttcagatgg
aaactctita acitcicgta aaagtcatat acctatataa taaagotact gatttectlg gagetititt cittaagata atagtttaca tgtagtagta
citgaaatct aggattatia actaatatgg gcattgtagt taatgatget tgatgggttc taattttgga tggagtccag ggaagagaaa gigatitcta
gaaagccigt tcecctcact ggatgaaata aciccitctt gtagtagtct cattactttt gaagtaatce cgecacctat ctegtgagag
agccalccaa ataagaaacc taaaataatt ggtictiggt agagaticat tatitticca ctitgtictt taggagattt taggigtiga ittictgtitg
tattttaact catecctita aaggaattcc ccaaagaatg tiatagcaa actiggaatt tgtaacctca getctgggag aggatitttt tctgagcgat
tattaictaa agtgtgttgt tgctltaggc tcacggcacg cttgegtatg tetgttacca tgicactgtg gtcctatgcc gaatgccecte aggggacttg
aatctttcca atasaccagg tttagacagt atgagtcaat gtgcagtgta geccacactt gagaggatga atgtatgige actgicactt
tgelctgggt ggaagtacgt tattgtigac ttattttcte tgtttigtt cétacagccc ctitttcata tgttgcteag tetecctttc cottottggt
gcttacacat cicagaccct ttagccaaac cetigtcagt gacagtatit tggticttag ttctcactgt tecctetget ceiggagect tigaatasaa
atgcacgtag ctgéggccgg atgoggtgge teacgectgt aatcccagea ctitgggagg cctaggcggg cggtcagggg ttcgagacca

atctgoceaa calegtaaaa ecctglctet actassasty cezaaatiag cogggogiy 19UCy ctgiaa oG agclacilgy -
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Figure 41B (Continued)

gaagelgagg cgggagaatc atgtgaacce gggacgcagg ggttgcagtg agcggagatc gcatcatige actctagect gggeccacagg n
" gcgagacice gtcicaanaa aaaaaaaatg cacatagcta tcgagtigtge tttagcttga aaaggtgace ttgcagcttc atgtcaactt
tclggetect caaacagtag gttggcagia aggeagggte ceatttctea ctgagaagat tgigaatatt tccatatgga ttttctattg ttactctggt

tctitgtitt anaataaaaa tictgaalgt acacg
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Figure 42

gccgagageg ggatecgege teceteggte citeotoect cecctettge ggeocteccge tgteatetgg agoeg ctcat-gecgeoecct
ggeggegacce gcgggaaggg ccggeeccecea tecgeaceee tgacé:ccgga ggtcaacaac gggatggtec cigggiccca ‘
ggggaagaga catcacccag taggagggag tacgglictag acagaggeca cgagggeggg agggggcgag agtggagagt
ggeceagctg gecagggteg totaagtgag aggaaaaggg agagggcggt tgagaccagg cectgaattc cgegtteatc ttatcctgag
gtetatggag acctgttgaa ggactgggge aggggacgga cgcgggcatc cttccatttg gaacagccat tccggeagea fcaggatggg
" geggaggeaa agcgaggagt gggegaggcea agtggtgetg taaacctgty cgagaagggg gcggtgacte taagggeagg”
aaggagccct ggtcacacac acactcecac geaaggtatt cagtgeegag tgtggecttg gtgctaggat tcaaagagga aaggaagaaa
actttccatt ctaaaagaaa ctccacgtga ggcgaagaag atgasstata glcagaaaac cataccagta ggtggtaggt aaatgcagaa -
gtatttaaga gctcatacag gagtaccige ctcaggacag ggaatcigag atgcicigea gagetggatc ttaaagaacg gattaagttg
_ ataaatgatg catacgacat cctalagaag actgtcabca ccccacctca ctgatcagec ctetgectac agecacacce acagaacatt
cagccatttc tcctgtggtt ceccagectge ageacagegt ctgcacgtgg tgagggeice caaatctctg: aggaatgaat ggctcactge
tgagagcaac ctictgggag ttcagggeat gtggaactyg aataagagea acgigtgaac agattacagg aaggcaatgc aggacagctg
gaccettigg ggggaaactt atggggaaca cagttttctt acttataagc actgagattg cctgagaggg gagagatgat gcagagtgtc
ccaaatgtat tigacgtgga atecltttac cagcgaaacé tctctiggge ctagagtict gaaaattgca ctttgaaaaa cactgctetc
ageictiaca aaccicgtgt titicateeta actgigettc agagaatigt gteccagcag gaaaggaaac cccegtataa ttecctacgt
{gctageatt tggaagtggg atgaaaatgg acctacatic anaccectaa ttcaagote tgaaggagat accaggatee atcacgatge
ttgtaaaatt gttcctttca tittcotggt fgtaaactta tycagacigt eaagicaagg caagcctgtg cccagcaaat aataagaaaa
taagggaggc atggtaaaca aaacaaaaca ctitgagagt tggtcaactt geigtiatit tgagctgttt ctaaaaatct cagggtagat
teocteccct gettgectce tlaacccagt cettitett coteciccag gaactetgga atgetgacct acagtetgag tectgtgee cttgcctggg
" getgactctc tactigacct gtaacccaca actgggcaag agaeaaﬁct gcagccacag ctetgaggac atgagcaaaa tggtttccag
acggaatgtc aaggaticcc atgaagigic agggagtctt caggccacac ticagottat ctecttetet ttecctitic tgcticacac ﬁgctctcat
catctttcte accecacate tggtcagagg agataggaag gttetigtta cetggtacaa gacaactitt ggaatcccag atattcagat
fatitccect tttoctettt géaaatgata atactcacag ccaagaggca tcacccggat cecgaggctge ticiceitag gacatgeaga
cagaaggaga aggcgggget ggoageclce agiccacage ctecottict tottccggeg atgattaact aggectagac aatggagatc
tacggcatac geccagggec tectettete aageatgget gatcagtcac titccogtet atcctteatt tattgaagee aactatgaac
gactaaagga aggatgagaa aagtcaccca aagtcaaagg ggacagcgtg ggagactgtt ctagacagaa ggéaacacct
ttgcaaagac cctgaggaag gcaggggact ctccaggage agaagggetg tgtggettca gagtccacaa aagagagcag atacaggaca
clggctagag caggecctgg agceegetge tgtectggag gecttgggga ggcocagtgt teccaggatg gaagaagtag gggacagott
gacgtagtgg cigtigatca gotgatatgg aagiatgtca tiftattaac aatigagaaa ggagtgctgt geaattccat tcaatgccag
tgatgcttat ggccgttttt atgagttctg tcét&tcaa atgagcaaga ggaagcctct aaggoggtit aagcagggac tgacgtaatc
agatctgtgt tittccaaag ggagagggag aaaaagaaca titcttattt ttcéaaaaag gtaatgcaaa agcatcatic cacaattcle
tigtaatgaa aaaaataaat gcaaacttaa gcéaatccat catictgaaa gasaaaaaaa aaaaaaaaaa aaaaaaaaaa

azgaaaaaaa aa
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Figure 43A

MPLLWLRGFLLASCWIlVRSSPTPGSEGHSAAPDCPSCALAALPKDVPNSQPEMVEAVKKHILN .
V MLHLKKRPDVTQPVPKAALLNAIRKLHVGK_VGENGYVEIEDDIGRRAEMNELMEQTSEIITFAESG ,
TARKTLHFEIS'KEGSQDLSVVERAEVWLFLJKVPKANRTRTKVTIRLFQQQKHPQGSLDTGEEAEEV.

GLKGERSELLLSEKWDARKSTWHVFPVSSSIQRLLDQGKSSLDVRIACEQCQESGVASL-VLLGKK

KKKEEEGEGKKKGGGEGGAGADEEKEQSHRPFLMLQARQSEDHPHRRRRRGLECDGKVNICC

KKQFFVSFKDIGWNDWHAPSGYHANYCEGECPSHIAGTSGSSLSFHSTV\NHYRMRGHSPFANL

KSCCVPTKLRPMSMLY_YDDGQNIEKKDIQNMIVEECGCS |
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Figure 43B

tccacacaca caaaaaacct gcgegigagg ggggaggaaa agcagggect ttaaaaagge aatcacaaca acttitgetg ccaggatgcc
cttgctitgg clgagaggat tictgttgge aagtigetgg attatagiga ggagttccece caccccaggé tccgagggge acagegegge
ccecgactgt cegtectgty cgctggécgc cetcccaaag gatgtaccca actctcagee agagatggtg gaggccgtca agaagcacat
tttaaacatg ctgcactiga agaagagacc cgatgtcacc cagccggtac ctaaggegygce getictgaac gegatcagaa agcticatgt

" gggcaaagtc ggggagaacy ggtatgtgga gatagaggat gacatiggaa ggagggcaga aatgaatgaa cttatggggc agaccicgga
gatcatcacy titgccgagt caggaacage caggaagacg ctgcactteg agatticcaa ggaaggceagt gacctgtcag tggtggagég
tgcagaagtc tggctctice taaaagicce caaggcecaac aggaccagga ccaaagtcac catccgeotc ticcagcage agaagcéccc
gcagggeage ttggacacag gggaagagge cgaggaagtg ggcttaaagg gggagaggag tgaactgtig cictctgaaa aaglagtaga
cgctcggaag agcaccigge atgteticce tgtctccage agcatccage ggttgctgga -ccagggcaag agctcectgg acgttcggat
tgcctgtggg cagigccagg agagtggege cagetiggit ctectgogea agaagaagaa gaaagaagag gagggggaag‘
ggaaaaagéa gggéggaggt gaaggtaggg caggagcaga tgaggaaaag gagcagtcge acagaccttt ccteatgely .
‘caggcccggc agtctgaaga ccaccctcat cgceggegte ggeggggett ggagtgtgat ggcaaggtca acatctgctg taagaaacag
tictitgtca gtticaagga cétcggcigg aatgactggé tcattgctoe clctggetat catgecaact actgegaggg tgagtgeccg
agccatatag caggeacgte cgggtectea ctgtectice actcaacagt catcaaccac taccycatge dgggccatag cceelttgee
aacctcaaat cgtgetgtgt goccaccaag ctgagacceea tgtecatgtt gtactatgat gatggtcaaa acatcatcaa aaaggacétt
cagaacatga tcgtggagga glgtgggtgc tcatagagtt gcccagecca gggggaaagg gagcaagagt tgtccagaga agacagtgge
aaaalgaaga aatﬁﬁaag gtitctgagt taaccagaaa aatagaaatt anaaacaaaa caaaacaaaa aaaaaaacaa aaaaaaacaa
aagtaaatia aaaacaaacc igatgaaaca gatgaaacag atgaaggaag atgtggaaat cttagectge cltagocagg gctcagagaii

" gaagcagiga agagacagat tgggagggaa agggagaalg gtgtaccctt tattictict gaaatcacac tgatgacatc agtigtitaa

acggggtatt gtcctttcee ccctigagot tcccﬁgtga gcttgaatca accaatclga tetgeagtag tgtggactag aacaacccaa

~ atagcatcta gaaagccatg agtttgaaag ggcccaicac aggcacttic ctagcctaat ‘
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Figubre 44

MGLAEYFGFD DHDTDLRTEL VAGLTTFLAM SYIVLYN PVV MTQRTTAGEV VKPGIALANY
SHDQTVQMLA VVTLLASGVA MLVMAFYANR PFALAPGLGL NAFFAFTVVG TLGVPWQTAL
AAVFTEGLLF IVLTAVGARE YVITLFPEPV KLAVGTGIGL YLAIGLEAM GIVVGDAGTI
LALGNLAQNP VAWSILGLF FTIALHARGV TGSIVLGIIA TAATGGVLTF AGVVDPGVLI

' GDFVRTGGIA TQRLPHAQYD ITPLVGAFLA GFQDIDAFSF ALIVFTFFFV DFFDTAGTLV
GVGQAGGFLN TDGNLPDADE PLMADAIGTT FGANGTSTY TTYIESATGV EEGGRTGMVA
LVVAVLFFLS LLVVPLAAAI PQYASHIALV VVALLMLANV TAIDWDDITH SIPAGLTIIV
‘MPFTYSI.AYG IAAGIVSYPY VKVATG DADE VAIGQWLLAA AFIVYFYVRT SGVLAAAV
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Table 1: Clinical characteristics of the study patients

Normal (1=15) | Pre-eclampsia (1=19)

Matemal Age (years) 35. 319
Gestational Age (wks) 3. ILI¥
Primiparous (%) 19 §1*
Systolic BP (mm Hg) 107 16724
Diastolic BP (mm Hg) 8 1018
Proteimunia (g protein/g creaf) | <0.3 AN
Serum Uric Acid (mg/dl) | NA 6.8
Hematocrit (%) 37 39
Platelet Count (K/yl) 27 198

| Serum Creatinine (mg/dl) |05 0.6
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