
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 DK064255-02. 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 pr e 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.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 PlGF, 



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), angiogram (Ml
1567), beta fertilin (U38805), hypothetical protein
(AL039458), leukocyte associated Ig-like receptor
secreted protein (AFO 13250), erythroid
differentiation protein (J03634), adipogenesis
inhibitory factor (X58377), corticotropin releasing
factor binding protein (X58022), alpha-1
anti-chymotrypsin (X68733), insulinlike growth factor
binding rrotein-5 (L27559), CD33L (D86368),
cytokinereceptor 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 (L12691), 



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 (UOl 134), 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 (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). 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 withspecific
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 AL039458), leukocyte associated Ig-like
receptor secreted protein, erythroid differentiation
protein, adipogenesis inhibitory factor, corticotropin
releasing factor binding protein, alpha- 1
antichymotrypsin, insulin-like growth factor binding
protein-5, CD33L, cytokine receptor like factor I
5platelet 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 betaglucosidase. 



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 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 receptoralternatively spliced transcript H,
chemokine receptor 1, tyrosinase-relatedprotein 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
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
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, stanniocalcinprecursor,
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, insulinlike 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
pregnancy related hypertensive disorder, such as
pre-eclampsia or eclampsia.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 n on 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,
PlGF, or soluble endoglinpolypeptide 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,
PlGF, or soluble endoglin polypeptide in a sample from
a subject and calculating the relationship between the
levels of sFlt-1, VEGF, PlGF, 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
antiangiogenic index (PAAI): [sFlt-1/VEGF + PlGF], a
soluble endoglin antiangiogenic index: (sFlt-1 +
0.25(soluble endoglin polypeptide))/PlGF, sFltl/PLGF,
(sFltl+soluble endoglin)/PlGF, (sFltl+soluble
endoglin+follistatin related protein)/PlGF, 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,
neutralendopeptidase, 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, dihydropyramidmase-rike-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, suchas 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 complementarythereto, 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 receptoralternatively
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,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
diagnosis 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, standardor
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.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
PlGF 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 PlGF 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.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 PlGF 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
(#AL039458), leukocyte associated Ig-like receptor
secreted protein, erythroid differentiation protein,
adipogenesis inhibitory factor, corticotropin
releasingfactor 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, ADAMTS3, cholecystokinin precursor,
interferon stimulated T-cell alpha chemoattractant
precursor, azurocidin, lanosterol synthase,
calcmm/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-eclampsia
or eclampsia. In preferred embodiments of the
diagnostic monitoring methods of the invention that
include the measurement of sFlt-1, VEGF, or PlGF, the
method can include calculating the relationship
between the levels of sFlt-1, VEGF, or PlGF 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 PAAI. In this example, adecrease in the
PAAI value 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
antichymotrypsin, 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
sequenceencoding 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, ina 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 nonhuman (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 (PlGF),
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
PublicationNumbers 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 methods (diagnostic or treatment) of the
invention. 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 (#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, sperminine oxidase,
UDPglycosyltransferase 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,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))2. 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, detectedby
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 reference 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 sequenceover 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 CHl,
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')2, 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 leasta portion of an immunoglobulin
constant region (Fc)5typically 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 chains. 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 least 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
niM 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 mMNaCl 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 30C,
more preferably of at least about 37C, and most
preferably of at least about 420C. 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 ofstringency are accomplished by
combining these various conditions as needed. In a
preferred embodiment, hybridization will occur at 300C
in 750 mMNaCl, 75 mM trisodium citrate, and 1% SDS. In
a more preferred embodiment, hybridization will occur
at 370C in 500 mM NaCl, 50 mM trisodium citrate, 1%
SDS, 35% formamide, and 100 mg/ml denatured salmon
sperm DNA (ssDNA). In a most preferred embodiment,
hybridization will occur at 42C in 250 mM NaCl, 25 mM
trisodium citrate, 1% SDS, 50% formamide, and 200
mg/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 citrate, 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 25C, more preferably of
at least about 42C, and most preferably of at least
about 68C. In a preferred embodiment, wash steps will
occur at 25C in 30 mM NaCl, 3 mM trisodium citrate,
and 0.1% SDS. In a more preferred embodiment, wash
steps will occur at 42C in 15 mM NaCl, 1.5 mM
trisodium citrate, and 0.1% SDS. In a most preferred
embodiment, wash steps will occur at 680C in 15
mMNaCl, 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. ScL, USA 72:3961,
1975); Ausubel et al. (Current Protocols in Molecular
Biology, Wiley Interscience, New York,2001); Berger
and Kimtnel {Guide to Molecular Cloning Techniques,
1987, Academic Press, New York); and Sambrook et al.,
Molecular Cloning: A 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 lbs. 8 oz.) or below the
10th 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 IUGR 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, PlGF, 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, themetric can be a pre-eclampsia
anti-angiogenic index (PAAI): [sFlt-1/VEGF + PlGF], a
soluble endoglin anti-angiogenic index: (sFlt-1 +
0.25(soluble endoglin polyrertide))/PlGF, sFltl/PLGF,
(sFltl+soluble endoglin)/PlGF5 (sFltl+soluble
endoglin+follistatin related protein)/PlGF, 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. 



200301 14412, paragraphs [0030] to [0046] and 200301
14407, 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 areknown 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 20th 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 >110 ramHg (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 + PlGF 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 (Ml
1567), beta fertilin (U38805), hypothetical
protein(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, L27559),
CD33L (D86358), cytokine receptor like factor 1
(CRLFl, AF059293), platelet derived endothelial growth
factor (ECGF-I, NP_001953), lysyl hydroxylase isoform
2 (PLOD2, U84573), stanniocalcin precursor (U25997),
secreted frizzled related protein (AF056087), galectin
-3 (NM_002306), alpha defensin (L12691), ADAM-TS3
(AB002364), cholecystokinin precursor (AW043690),
interferon stimulated Tcell alpha chemoattractant
precursor (AF030514), and azurocidin (M96326); or any
of the following intracellular polypeptides sperminine
oxidase (UOl 134), 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 hypertensivedisorder, 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 pregnancy, 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.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 dsRNA
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 2 1 to 23 nt RNA or internally (at one
or more nucleotides of the RNA). In a preferred
embodiment, the RNA molecules contain a 3' hydroxy1
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 theintroduction 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 mammals. 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. MoI Biol
147:195-7); "Best Fit" (Smith and Waterman, Advances
in Applied Mathematics, 482-489 (1981)) as
incorporated into GeneMatcher Plus(tm), 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. MoI. 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 inthe 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 after20 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 antichymotrypsin,
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,ADAM-TS3, cholecystokinin precursor,
interferon stimulated T-cell alpha chemoattractant
precursor, azurocidin, lanosterol synthase,
calcium/calmodulin-dependent serine protein kinase,
estrogen receptoralternatively spliced transcript H,
chemokine (CX3C motif) receptor 1, tyrosinase-related
protein I 5hydoxy-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
maybe 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) vl .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 follistatinrelated protein. mRNA
expression profile from 3 pre-term placentas are also
shown as additional controls.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 mediancentered and
normalized for genes and arrays. We used hierarchical
clustering to analyze possible classes in genes. The
cluster includes sFltl along with other genes
confirmed in literature. Figure 4 is an autoradiogram
showing mRNA expression of FIt-I and sFlt-1 in
pre-eclampsia. mRNA expression of placental sFlt-1
from 3 patients with pre-eclampsia (Pl, P2, P3) and
three normotensive term pregnancies (Nl, N2, N3) were
determined by northern blot analysis. The higher band
(7.5 kb) is the full length FIt-I 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 FIt-I
expression in normal and preeclamptic placentas. A
monoclonal antibody against human FIt-I was used for
these experiments. The data shown here demonstrates
increased expression of FIt-I 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 8A 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).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 1OA shows the amino acid sequence of angiogenin
(SEQ ID NO: 9). Figure 1OB shows the DNA sequence of
angiogenin (SEQ ID NO: 10). Figure 1IA shows the amino
acid sequence of beta fertilin (SEQ ID NO: 11). Figure
1IB 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 Iglike
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
antichymotrypsin (SEQ ID NO: 22). Figure 17B shows the
DNA sequence of alrha-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).Figure 2OA shows the amino acid
sequence of cytokine receptor like 



factor 1 (SEQ ID NO: 27). Figure 2OB shows the DNA
sequence of cytokine receptor like factor 1 (SEQ ID
NO: 28). Figure 2 1 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 amino
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 Tcell 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 3OA shows the amino acid sequence of azurocidin
(SEQ ID NO: 45). Figure 30B shows the DNA sequence of
azurocidin (SEQ ID NO: 46).Figure 31A shows the amino
acid sequence of spermine oxidase (SEQ 



ID NO: 47). Figure 3IB 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 ID 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 4OA shows
the amino acid sequence of chemokine (CX3C motif)
receptor 1 (SEQ ID NO: 62). Figure 4OB shows the DNA
sequence of chemokine (CX3C motif) receptor 1 (SEQ ID
NO: 63).Figure 4 1A shows the amino acid sequence of
tyrosinase-related protein 1 (SEQ ID NO: 64). Figure 4
IB shows the DNA sequence of tyrosinaserelated 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
dihydropyramidinaselike- 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 U95A
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. Sd., 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 (#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
derivedendothelial 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, CDC28 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 receptoralternatively 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 (#AL039458), leukocyte associated
Ig-like receptor secreted protein, erythroid
differentiation protein, adipogenesis inhibitory
factor, corticotropin releasing factor binding
protein, alpha- 1 antichymotrypsin, 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 anyadditional markers of pregnancy
related hypertensive disorders, such as pre eclampsia
or eclampsia, such as soluble endoglin, sFlt-1, VEGF,
or PlGF. In one embodiment, a metric incorporating the
levels of any one or more of the polypeptides of the
invention, soluble endoglin, sFlt-1, VEGF, or PlGF, 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. 98:608-61 1, 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 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
antichymotrypsin, 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 thefollowing 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, PlGF, 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 + PlGF) 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 + PlGF) 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
polypeptide))/PlGF. Virtually any metric that detects
an alteration in the levels of any polypeptide of the
invention, soluble endoglin, sFlt-1, PlGF, 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
(sFltl+soluble endoglin+follistatin related
protein)/PlGF. 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.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 madefrom 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
antichymotrypsin, 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 ofa 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/calmodulindependent
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
hypertensive 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 PlGF polypeptide or
nucleic acid, or any combination thereof. Methods for
the measurement of sFlt-1, VEGF, PlGF, 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
andWO 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
normalreference 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. Nonlimiting
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 b e 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. It is 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 diagnosisof 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 oreclampsia. 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 invention 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.Panels of the polypeptides of the invention
can also include binding molecules (e.g., antibodies)
that specifically bind sFlt-1, VEGF, PlGF, 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-lmiting 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 AF 13 84, 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 invention
that can be used to detect and determine levels of
nucleic acids encoding a polypeptide of the invention.
Akit 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 PlGF
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(tm). 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 containsinstructions
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 maybe provided on solid supports, as
a biochip. For example, polynucleotides may be coupled
to an array (e.g., a biochip using GeneChip(tm) 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
acidmolecules 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.Follistatin related protein Follistatin related
protein, also known as FLRG, FSRP, FRP, FLS-I, and
FSTLl, 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 U2-3A26-34  (2001)). Activin and
other TGFb 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 a- subunit and one of two b-subunits.
Inhibin is a member of the TGFb 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, thatspecifically 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), Abeam
(e.g., catalog no. AblO599, 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). Betafertilin 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 cahnegin. (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 Ikawa 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
growthfactor bindingprotein- 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))and modulate IGF-I
ligand-receptor interactions (Tonner 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-ls)
and Abeam (e.g., catalog no. Ab4257). Secretedfrizzled
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 Cterminal 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. AF 1384) from R&D systems.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,angiogenic., 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, sperminine oxidase, UDP
glycosyltransferase 2 family polypeptide B28,
neurotrophic tyrosine kinase receptor 2, neutral
endopeptidase, CDC28 protein kinase regulatory subunit
2, and betaglucosidase. 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 receptoralternatively 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 maybe 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 standardimmunoassay 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 an inducible 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 maybe
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 thepolypeptide (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-specif
cally 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 niM 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 encodingthe 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(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
necessary 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.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 antichymotrypsin,
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
includecompounds 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 PlGF levels as described in U.S.
Patent Application Publication Numbers 20040126828,
20050025762, and 20050170444; PCT Publication Numbers
WO 2004/008946 andWO 2005/077007; and U.S Patent
Application Serial 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 sequenceof 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 isoperably 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 (MMTV) 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 pUCl 18, 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 b lactamase
gene for ampicillin resistance, provided that the
marker polypeptide does not adversely affect the
metabolism of the organism being treated. The cassette
can also be bound to a nucleic acid binding moiety in
a synthetic delivery system, such as the system
disclosed in PCT Publication No. WO95/22618. 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),
Feigner and Holm, {Bethesda Res. Lab. Focus, 11:21,
1989) and 



Maurer {Bethesda Res. Lab. Focus, 11:25,
1989).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. ScL 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 (#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 growthfactor 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 antichymotrypsin, 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 posttranscriptional gene silencing (PTGS)
in which double-stranded RNA (dsRNA)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 2 1 to 23
nucleotides (nt), and having 2-nucleotide 3' tails.
Alternatively, synthetic dsRNAs, which are 2 1 to 23
nt in length and have 2-nucleotide 3' tails, can be
synthesized, purified and used in the reaction. These
2 1 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 antichymotrypsin, 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 lossof 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. WOO1/75 164. 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 overhang 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 2 1 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 RNAscan 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
2 1 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(tm) (Mirus,
Cat. # MIR 2150), Transmessenger(tm) (Qiagen, Cat. #
301525), and Oligofectamine(tm) (Invitrogen, Cat. #
MIR 12252-01 1). Protocols for each transfection
reagent 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
antichymotrypsin, 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.Patent Application Publication Nos. 200301 14412,
paragraphs [0030] to [0046] and 200301 14407,
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
proangiogenic 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 ml/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 ml
of endothelial basal medium with no serum, Clonetics,
Walkersville, MD) at passages 3-5 are treated with 10%
patient serum, plated 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(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 artknown 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 antichymotrypsin,
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, 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;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., 45:879-885, 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 e ., 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. Cytokine 16:106-119, 2001 and Mian
et al., Clin. Cancer Res. 9:3167-3175, 2003);
antiinhibin A (Verotec Catalog No. MCA951S, see Rishi
et al. Am. 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, 5 11-519, 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. Forpurposes 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 in 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 antibody 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",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. Sd. 81, 6851-6855,
1984; Neuberger et al., Nature 312, 604-608, 1984;
Takeda et al., Nature 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 ofimmunogens 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 objects, 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., CHn. 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 forexpression in host cells using
standard recombinant DNA techniques. Suitable host
cells for protein expression include baculovirus cells
(e.g., Sf9 cells), bacterial cells (e.g., E. coli),
and mammalian cells (e.g., NIH3T3 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 mm 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.
WO93/21319;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')2 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., 8 1:105- 



119, 1998 and Carter, Nature Reviews Cancer, 1:1
18-129, 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).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 IgG1, IgG2, IgG3, and IgG4.
Where cytotoxic activity is not needed, such as in the
present invention, the constant domain is preferably
of the IgG2 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.
MoI 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, Ul: 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 (V11) tethered to at least one
fragment of an antibody variable light-chain sequence
(VL) 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 VL and VH 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 VL
or VHsequence is covalently linked by such a peptide
linker to the amino acid terminus of a complementary
VL and V11 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 singlechain 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') 2 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.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 antibody 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.Antibody Screening
and Selection Monoclonal antibodies are isolated and
purified using standard artknown methods. For example,
antibodies can be screened using standard artknown
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 inherently 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.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,
orpolyoxyethylene-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, carboxymethyl 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 theseverity 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-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 2family
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 increases, 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.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 stud atients 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 adge) (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 (Figure 1). The software BADGE
(Bayesian Analysis ssicn) vl.O implements a Bayesian
approach to identify differentially expressed genes
across different experimental conditions.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 mRJSfA 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 SGyemnebol Gene Name 33900_at
U76702 0.99992 3.849 FSTL3 follistatin-like 3
(secreted glycoprotein) 990_at X51602 0.99990 3.233
FLT1 fms-related tyrosine kinase 1 



(vascular endothelial growth factor/vascular
permeability factor receptor) 991_g_at X51602 0.99989
2.727 FLT1 fms-related tyrosine kinase 1 (vascular
endothelial growth factor/vascular permeability factor
receptor) 1601_s_at M11567 0.99986 3.254 IGFBP5
insulin-like growth factor binding protein 5 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 U61836
0.99969 3.343 VEGFC vascular endothelial growth factor
C 31754_at AI950015 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 factor/vsscuiar
permeabiiiiy factor receptor) 34129 at D86358 0.99953
2.211 STXBP5L syntaxin binding protein 5-like 1103 at
HG4740 0.99952 3.141 ANG angiogenin, ribonuclease,
RNase A family, 5Affy Probe Genbank Probability Fold
SGyemnebol Gene Name 



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 2.331 FLT1 fms-related
tyrosine kinase 1 (vascular endothelial growth
factor/vascular permeability factor receptor) 32298_at
L35848 0.99940 2.894 ADAM2 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 RPS6KA2 ribosomal protein S6 kinase, 9OkDa,
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
AF091582 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 U01134 0.99822 2.714 FLT1
fms-related tyrosine kinase 1 (vascular endothelial
growth factor/vascular permeability factor 



receptor) 35865_at AB001915 0.99815 2.632 NR5A2
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 SLC6A8 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 SIGLEC6 sialic acid binding Ig-like
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
LY6D lymphocyte antigen 6 complex, locus D 33825_at
M97496 0.99777 2.575 SERP1NA3 serine (or cysteine)
proteinase inhibitor, ciade A (airpa-i antiproteinase,
antitrypsin), member 5 36533_at D83402 0.99742 2.354
PTGIS prostaglandin I2 (prostacyclin) synthaseGene
Affy Probe Genbank Probability Fold Gene Name Symbol
3781 3_at AL079273 0.99735 2.073 DDX51 DEAD
(Asp-Glu-Ala-Asp) box 



polypeptide 5 1 39202_at W26403 0.99731 1.667 TRAF3IP1
TNF receptor-associated factor 3 interacting protein 1
368 at Z29083 0.99721 1.904 TPBG trophoblast
glycoprotein 500_at U37143 0.99716 1.751 CYP2J2
cytochrome P450, family 2, subfamily J1polypeptide 2
38078_at AF0421 66 0.99699 1.774 FLNB filamin B, beta
(actin binding protein 278) 4 1608_at X58022 0.99693
2.906 CRHBP corticotropin releasing hormone binding
protein 1734_at M60556 0.99656 2.200 - Human
transforming growth factor beta-3 gene, 5 end 1945 at
M25753 0.99644 1.747 CCNB1 cyclin B 1 3 1990 at
AF009624 0.99636 1.496 KIF1 7 kinesin family member 17
36933_at D87953 0.9961 8 2.050 NDRG1 N-myc downstream
regulated gene I 32562_at X72012 0.9961 0 1.941 ENG
endogli p (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 M281 30 0.99601 3.1 11
IL8 interleukin 8 1678_g_at M65062 0.99589 2.334
IGFBP5 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 1.91 3 CKS2
CDC28 protein kinase regulatory subunit 2 40926_at
U521 11 0.99559 2.068 SLC6A8 solute carrier family 6 



(neurotransmitter transporter, creatine), member 8
34898_at M30704 0.99558 2.1 79 AREG amphiregulin
(schwannoma-derived growth factor) 33748_at D86976
0.99546 2.523 HA-1 minor histocompatibility antigen
HAI 35940_at X64624 0.99536 2.086 POU4F1 POU domain,
class 4, transcription factor 1 32632_g_at J03060
0.99526 2.1 08 GBAP glucosidase, beta; acid,
pseudogene 33792 at AF043498 0.9951 8 2.31 8 PSCA
prostate stem cell antigen 38566_at X60382 0.00495
0.730 COL1 0A1 collagen, type X, alpha 1(Schmid
metaphyseal chondrodysplasia) 31740 s at AB008913
0.00488 0.637 PAX4 paired box gene 4 33359 at AB01831
1 0.00485 0.547 LPHN3 latrophilin 3 3851 9_at U68233
0.00476 0.483 NR1 H4 nuclear receptor subfamily 1,
group H, member 4 33046_f_at X68879 0.00473 0.492 EMX1
empty spiracles homolog 1 (Drosophila) 391 08_at
U22526 0.00472 0.61 6 LSS lanosterol synthase (2,3-
oxidosqualene-lanosterol cyclase) 33693_at M76482
0.00451 0,499 DSG3 desrncgiei p 3 (pemphigus vuigai is
antigen) 834_at U40462 0.00436 0.61 5 2NFN1A1 zinc
finger protein, subfamily 1A, 1 (Ikaros) 34575_f_at U
10689 0.0041 6 0.480 MAGEA5 melanoma antigen, family
A, 5Affy Probe Genbank Probability Fold g ol Gene Name
33379_at AB0231 40 0.00407 0.432 SSX2IP synovial
sarcoma, X breakpoint 2 interacting protein 31599 f at
U 10691 0.00390 0.420 MAGEA3 melanoma antigen, family
A , 3 32935 at AL0801 57 0.00389 0.51 2 WDR21 W D
repeat domain 2 1 



33072 at AF041245 0.00361 0.809 HCRTR2 hypocretin
(orexin) receptor 2 36777_at AJ001 687 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_i_at M83664
0.00351 0.596 HLA-DPB 1 major histocompatibility
complex, class II, DP beta 1 36272 r at X62167 0.0031
9 0.335 PMP2 peripheral myelin protein 2 494 at U31
120 0.00307 0.61 0 IL1 3 interleukin 13 34698_at M601
65 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, voltagedependent, beta 2 subunit
36049_at W27899 0.00278 0.497 - CDNA clone
IMAGE-.4940887, partial cds 37039_at J001 94 0.00277
0.602 HLA-DRA major histocompatibility complex, class
II, DR alpha 37588_s_at U6231 7 0.00262 0.621 MAPK8IP2
mitogen-activated protein kinase 8 interacting protein
2 33846_at AA620377 0.00260 0.522 ... Cluster Incl.
AA620377:ae57a07.s1 Homo sapiens cDNA, 3 end
/clone=lMAGE-950964 3641 6_g_at AI688589 0.00259 0.51
2 CASK calcium/calmodulin-dependent serine protein
kinase (MAGUK family) 1298_at X86816 0.00256 0.447 -
Human estrogen receptor mRNA, alternatively spliced
transcript H, 



partial cds. 40646_at U27699 0.00235 0.562 CX3CR1
chemokine (C-X3-C motif) receptor 1 371 08_at X72755
0.00229 0.529 ... MRNA; cDNA DKFZp779B1 535 (from
clone DKFZp779B1 535) 32997_at AI0 18523 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 0.0021 3 0.458 SLC6A1 2 solute
carrier family 6 (neurotransmitter transporter,
betaine/GABA), member 12 39498_at AA04491 0 0.0021 3
0.497 ... Cluster Incl. X86400:H.sapiens mRNA for
gamma subunit of sodium potassium ATPase 38833_at U31
767 0.001 99 0.670 HLA-DPA1 major histocompatibility
complex, class II, DP alpha 1 35031 r at AF030514
0.001 83 0.281 KIAA031 6 KIAA031 6 gene product 3691 1
at M20681 Q OQ-1 8Q 0.433 tyrosinase-related protein 1
31494_at L12691 0.001 75 0.434 Cluster Incl.
D25272:Homo sapiens mRNA, clone-RES4-1 6 37782 at
AB000381 0.001 70 0.654 SST somatostatin 36767 at
X51420 0.001 64 0.302 CYP 1A1 cytochrome P450, family
1,Gene Affy Probe Genbank Probability Fold Gene Name
Symbol subfamily A, polypeptide 1 35539_at ABO19246
0.001 59 0.386 IMPG1 interphotoreceptor matrix
proteoglycan 1 38330 at X00457 0.001 59 0.371 FRDA
Friedreich ataxia 35061 at AF047492 0.001 52 0.272
CXCL1 1 chemokine (C-X-C motif) ligand 11 



34002_at AL0801 5 1 0.001 39 0.627 HSD3B2
hydroxy-delta-5-steroid dehydrogenase, 3 beta- and
steroid delta-isomerase 2 3201 7 at U38805 0.001 39
0.531 PARD6B par-6 partitioning defective 6 homolog
beta (C. elegans) 3 1398 at D25272 0.00132 0.440 ABCB1
1 ATP-binding cassette, sub-family B (MDR/TAP), member
11 32451 at X96744 0.001 3 1 0.556 MS4A3
membrane-spanning 4-domains, subfamily A, member 3
(hematopoietic cell-specific) 34045 at AF043469 0.001
3 1 0.503 LOC1 96993 hypothetical protein LOC196993
36428_at K031 9 1 0.001 30 0.569 VMD2 vitelliform
macular dystrophy (Best disease, bestrophin)
AFFX-DapX-3_a M331 97 0.00122 0.469 ... L38424 B
subtilis dapB, jojF, jojG genes corresponding to
nucleotides 1358-31 97 of L38424 3 1324_at AFO16492
0.001 16 0.484 - U82303:Homo sapiens unknown protein
mRNA 32474 at X851 06 0.001 11 0.644 PAX7 paired box
gene 7 3721 9 at AI636761 0.00098 0.395 CXCL9
chemokine (C-X-C motif) ligand 9 3 1506_s_at AL080207
0.00097 0.288 DEFA1 defensin, alpha 1, myeloid-related
sequence 378 s at W28432 0.00075 0.529 GML GPI
anchored molecule like protein 4 1820_s_at D85376
0.00073 0.570 CDC2L5 cell division cycle 2-like 5
(cholinesterase-related cell division controller) 3 13
10_at U82303 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 0.389 TRHR
thyrotropin-releasing hormone receptor 33478_at
AA584202 0.00009 0.296 TNP2 transition protein 2
(during histone to protamine replacement) 141 2 a at
D84361 0.00008 0.560 CYP1 1B 1 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
numbersA 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 sFltl 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 (#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. 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, cholecystokmin 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/calmodulindependent serine protein kinase,
estrogen receptor-alternatively splicedtranscript 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 FIt-I and sFlt-1 in
pre-eclampsia. As the above cluster identified sFltl
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 (Pl, P2, P3) and
three normotensive term pregnancies (Nl, N2, N3) were
determined by northern blot analysis (Figure 4). The
higher band (7.5 kb) is the full length FIt-I 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
sFlt-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 FIt-I
expression in normal 



and pre-eclamptic patients. In order to visualize
FIt-I expression in placental samples from normal and
pre-eclamptic patients, a monoclonal antibody against
human FIt-I was used for immunohistochemistry
analysis. Increased expression of FIt-I 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.Other
Embodiments The description of the specific
embodiments of the invention is 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: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 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, 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.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 chemoartractant 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, hydoxydelta-
5-steroid dehydrogenase, dihydroryramidinase-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.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 PlGF 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 PlGF 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 antichymotrypsin, insulin-like growth
factor binding protein-5, CD33L, cytokinereceptor 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-altematively 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.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 PlGF
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 nonhuman. 2 1. 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.24. The method of
claim 23, wherein said bodily fluid is selected from
the group consisting of blood, urine, amniotic 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
rrotein-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, ADAMTS3,
cholecystokinin precursor, interferon stimulated
T-cell alpha chemoattractant precursor, azurocidin,
lanosterol synthase, calcium/calmodulin-dependent
serine protein kinase, estrogen receptoralternatively
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-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,
neutralendopeptidase, 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 receptoralternatively
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 kit for the diagnosis of a pregnancy related
hypertensive disorder in a subject comprising the
following: (a) a component useful for detecting a
polypeptide selected from the group consisting of
follistatin related protein, interleukin 8, inhibin A,
VEGFC, 



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
antichymotrypsin, 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, neutralendopeptidase, 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 receptoralternatively 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.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, VEGFC, 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
antichymotrypsin, 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 relatedprotein, 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 receptoralternatively
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. 






