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Governnment through NIH Grant Nos. DK 064255 and HL
079594. The Governnent has certain rights in the
invention. Field of the Invention In general, this
invention relates to the detection and treatnent of
subj ects having a pregnancy rel ated hypertensive

di sorder. Background of the Invention Pre-eclanpsia is
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mat er nal deat ' of
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nmeasuri ng of the woman's bl ood pressure and uri ne.
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di agnosi.s, of, the syndrone at an early stage, which
cHerian Bghtsdndhenvegkopo t he subject or devel opi ng

fetus, if an effective treatnment were avail abl e.
Currently there are no known cures for pre-eclanpsia.

Pre-ecl anpsi a can VaryFiiéldS(ﬁVtﬁEiIh%llfxfiGm mldtolife
threatening. A mld formof pr e eclanpsia can be

t r eat ednvgenbradethiy @stnand rélatey ve the dasiticr ambtre&idtient of
noderate to severe cases, hospitalization is

r ssbjaeihbadng adregrey pelatasnpemsdsivatdisnder.

anti convul sant nedi cations to prevent seizures are
prescribed. If the condition beconmes |ife threatening

to the not her or th%ﬁ?@éo{'ﬁﬁ.‘ﬁéﬁg}?%&yﬁ&? term nat ed

and the baby is delive pre e proper _
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by several growth factors or angiogenic factors.

ofthatheffertah go d§enoLplegobnciss asd sssdliglin sybsaarsal knaiemahand

C[f)%gl? mo%qlddci)t%/l ailnr(]i Iingrtglitr;/c.) nl?rgi-ercr:?eirilﬁsig %L;Lour;ﬁg?&ae{}celeast 200,000
maternal deaths worldwide per year. The symptoms of pre-eclampsia typically
appear after the 20" week of pregnancy and are usually detected by routine
measuring of the woman’s blood pressure and urine. However, these
monitoring methods are ineffective for diagnosis of the syndrome at an early
stage, which could reduce the risk to the subject or developing fetus, if an
effective treatment were available.

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

condition becomes life threatening to the mother or the baby the pregnancy is

terminated and the baby is delivered pre-term.



gl ycoprotein that is predom nantly expressed on
endot helial cells such as syncytiotrophobl asts, human
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vascul ar endothelial cells. Endoglin shares sequence
identity with betaglycan, a transformng growth factor

( TGF) - Thegiepéradevielipindtlof th feras hnd tieesplheenta shmediated by
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endot helial cell-specific mtogen, an angi ogenic
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Cohe P g L T B it AUTOBLL e v
t . di frer” |
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expressed in endothelial cellsobtained from many

di §ficaneat istirskaaes Sokible endéglin produridiy hagnes bganyreported to be
expressed by trophobl ast cells_which contribute to
plassesitted Wik PEe-Feldmpsiacgr ymal pregnancy.

Several factors have been reported to have an association with fetal and
placental development and, more specifically, with pre-eclampsia. They
include vascular endothelial growth factor (VEGF), soluble Flt-1 receptor (sFlt-
1), and placental growth factor (PIGF). VEGF is an endothelial cell-specific
mitogen, an angiogenic inducer, and a mediator of vascular permeability.
VEGF has also been shown to be important for glomerular capillary repair.
VEGF binds as a homodimer to one of two homologous membrane-spanning
tyrosine kinase receptors, the fims-like tyrosine kinase (Flt-1) and the kinase

domain receptor (KDR), which are differentially expressed in endothelial cells
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famly menber that is also involved in placental
devel opnent. PIGF is expressed by cytotrophobl asts and
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proliferation, mgration, and activation of

endot helial cells. PI G- binds as a honodi ner to the
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hygeeilefos nintaimiak wpprepriate pedifargivnamigratiog) amd prgiggenesis
part of the TGF-b receptor conplex that acts to
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ML OGeRL &85 O S treAtindniés dls@aeeded. nventi on, conpounds
tﬁat bi Z{a}lﬁto or neutralize sol uble endoglin are

Summary of the Invention

We have discovered methods for diagnosing and treating pregnancy
related hypertensive disorders, including pre-eclampsia and eclampsia.

Using gene expression analysis, we have discovered that levels of
soluble endoglin (SE) are markedly elevated in placental tissue samples from
pregnant women suffering from pregnancy complications associated with
hypertension, including pre-eclampsia. Endoglin is a part of the TGF-[3
receptor complex that acts to regulate angiogenesis. Endoglin can bind with
high affinity to TGF-p family members that are ligands for TGF-P receptors.

In affected individuals, excess soluble endoglin may be depleting the placenta
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used to reduce the elevated | evels of soluble
endoglin. In addition, antibodies directed to soluble

wepaogb4isn7 as well as RNA interference and anti BENES2005/034483
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nucl eobase oligoners directed to lowering the | evels
of biologically active soluble endoglin are also
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preferred enbodi nent, the nethod ail ao i ncl udes., .
aghmegriascy rélatpdshyperisasivg dispuders aclyde pre-pelagnsig, eclpmpsia,
anti body, .a sFlt-1 antigenbinding fr i Coti
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growt h factor (PIEF including all isoforns and

f nigdiag e dnnanehéreofitter epedificallinbwids te splugla endagling In another

I L RN AN O

Sufg%n%cytmember (e.g., TGF-B1, TGF-B3, activin-A, BMP-2, and BMP-7) or a
fragment thereof capable of specifically binding soluble endoglin.

In another preferred embodiment, the method also includes
administering a compound, 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, VEGF165, or fragments thereof or



I n anot her aspect, the invention features a nmethod of
treating or preventing a pregnancy rel ated

whypensssosi ve di sorder, such as pre-ecl anpsi a BCT/US2005/034483
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eclanpsia, in a subject by adm nistering to the
subj ect a conpound (e.g., chem cal conpound,

pplaxeeE! pervthfaptor (RIGTIAY indioding abl isafdmagmdrfiragrhents dhgreof,
that increases the |evel of a growth factor capable of
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ceclpatpsits in nclbjset by etlmimistering, todhp hebjedcoptrapernd (e-g.,

" chaisa! SempauTd. TRy Pes PHidte AR PO 5" AcHGBCRY hercoD that
t ti t . at. .
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t ﬁesb%%}?ogltnd% leiﬂlﬁglgf:ége& forth timeRQdifah HeeHRAYHcient to treat or
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t Padvenpdpregnaiawetatédbypertdisind digotder.alisptefbired
endogl i n pol ypeptide. The conpound i s admni s%er, d for
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S e 9 Wigimoebibeiheethd dldemeh screeni ng.
Igmadl%)ytgﬁéel?ﬁgi esglt%,mt’he inveir?ti on provides a nethod of

t reat i fig another eslerdi asgeat, frecipnantiyn featureed method of treating or
hypertensi ve di sorder, such as pre-,ecl(ﬁgpsi a

eprevaiding, a pregaaryybieiated ByperdsRskicsdispidsy i 8 sp gct by

j ect a. bl f duci |
b DB PP R B Bl S PR A tBlhornc,
SHIREDE, B, M) 0% AR RonRha R ot

syhEee bindifg BS & b6ubkslertoadii paimpaptideh elleoopopouticisa

purified anti body or antigen binding fragnment thereof
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2 pe(ragrtlzgl%lyyrzalia%ede}T;pyerlrt%ngi%leed%oer e;. rlonrr]g])rtePe?re(%f gnl{godiments, the
compound binds to soluble endoglin and prevents growth factor binding. Non-
limiting examples of such compounds include antibodies and small-molecule
compounds obtained through screening.

In another aspect, the invention provides a method of treating or
preventing a pregnancy related hypertensive disorder, such as pre-eclampsia or
eclampsia, in a subject by administering to the subject a compound capable of
reducing soluble endoglin expression or biological activity, where the

administering is sufficient to treat or prevent the pregnancy related

hypertensive disorder in the subject. In preferred embodiments, the compound

5



consisting of: a matrix netal |l oprotei nae (MWP), a

cat hepsin, or an el astase. MWs include any one of MW
wQa2@6/034302f er abl y MVP9 or nenbrane-type MVPI . PCT/US2005/034483

Desirably, the conpound capable of inhibiting the

bi ol ogi cal activity of soluble endoglin is identified
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15 t HRtSEAHRASES W, Prefeablyl &5% N80, 06969906 @ H¥I%l complementary
nmol ecul e. I n one enbodi ment, the double stranded )
i $0 at Foan 4 porttoer dfthe sgqurmce ofispiuble erdagling IngoneeBodiment,

| tid i | th. d’ . i bi i
it BRE1eBRS BHOISPBT P isamerds CompEBeahy Imftasish Saf:
In di,t,i gna f d ' .
o 2RI LR RSl s oo
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consecut 1 ve cl eotides of the nucleic acid sequence .

20 OfacliviEglofisbribdndedidlin. Desirably, the antisense nucleobase oligomer is 8

to 30 nucleotides in length.
The compound capable of inhibiting the biological activity of soluble

endoglin can also be a double stranded RNA (dsRNA) molecule having at least
one strand that is at least 80%, preferably 85%, 90%, 95%, 99%, or 100%

25  complementary to at least a portion of the sequence of a soluble endoglin
nucleic acid molecule. In one embodiment, the double stranded RNA is a
small interfering RNA (siRNA) that is 19 to 25 nucleotides in length and can

reduce or inhibit the expression or biological activity of soluble endoglin. In

additional preferred embodiments, the dsRNA has 100% nucleic acid identity

30



nol ecul e. Desirably, the dsRNA is an siRNA. In various
enbodi nents of any of the above aspects, the nethod

WO 20064084507 nvol ves the step of adm ni stering toP@EI/US2005/034483
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subj ect an anti-hypertensive conpound (e.g.,
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i NC Isterifig one ore nore additional .
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prgvasionydssaited edownsinanitor thesubjest duripgdhenapgr to

exanpl es of such conpounds are described in U S.

Patetarming pffective thermemiticdesagas- Nunber s 20040126828 and
20050025762 .gnd, PCT Publ i cati on,Nunber,. WO 20 .
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Co(r{fb]é(gg)t,ligglutd?ng all isoforms such as VEGF189, VEGF121, or VEGF165, or

fragments thereof; placental growth factor (PIGF), including all isoforms and
fragments thereof, where the administering is for a time and in an amount
sufficient to treat or prevent pre-eclampsia or eclampsia in a subject. Preferred
examples of such compounds are described in U.S. Patent Application
Publication Numbers 20040126828 and 20050025762 and PCT Publication
Number WO 2004/008946. Desirably, the compound will be a compound

capable of binding to sFlt-1 or decreasing sFlt-1 expression.



neutralize the soluble endoglin that is present and to
bl ock the further production of sol uble endoglin by

web@awager of the menbrane bound form | n anot hBCT/US2005/034483
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aspect, the invention features a purified antibody or
anti genbi ndi ng fragnent thereof that specifically
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er enbodi nents, the antibody is an F(ab')
an FabIn afiother &spest, ithee fnvestion deattites ra bl wﬁm@y @mltlgen-

anti body or anti gen- bi ndi n fra msnt eof
phirséng fnamnpﬂmmfc@at sp,ea 5 15kag: snBlecdoeln, e

PG Aptadunpete &Y efngybgag@ngoﬁstgmmm -
I‘f“égé gﬁ’o‘i"t}ﬁ:‘ a{c‘ﬁw?ppfm'?a@ Ca}ﬁdfﬁmte?tdw ghleafimiogtin. In

pre- ‘ecl an'pS| a or ec Sl a,

| BN Oih¥t Bﬁlbﬁﬂﬁﬁéﬁt' ﬂ@ dhdodeveh nednortdnab laatlb«xdiy) glni ather preferred
pol ypeptide in a sanple fromthe subject. In preferred
eehididimetts, theentibody ooantgensbinsing Fegment thereiss adypan or

ol %ﬁ%&b%%l%gﬁgoﬁ@tvﬁie%m s is: Bisctgiony 18T Fo portion.
of, a s I
d @péumem S firspRaRoah Y REPQES, LEFAL, oA oM
PISEARRREY Id Sﬂh%} @Hlb%ﬂﬁﬁéﬁt@ Ngic\48tiBbap bl gkiti gén-Binding fragment

propensity to develop a pregnancy tel ated hypertensive

digg@reels prasent &8 diphafmacouticaly teceptabla cemiay, an
increase) in the relative | evel of soluble. e in.as
conpar dd another aeperdl the dnegniiondrexidss @ meth Pﬁ&%‘f osimng a

det ect f
tﬁa&%céé’élb%oeé‘go v npvdrarnifon B adtedp it Rlat

&‘ E%ﬁ“ég d{s télﬂﬁ’l géfér@c?e[m 1@%9@01%&115@?&1"%@6]‘&@@5

inran from durlngthe

n qﬁ@e[sﬁﬁﬂ@ The ﬁitV@I 8f asldbid éi’(ﬂo]gﬂn%fblﬂga(plﬂikle dnimisagnple lﬁmmh the

pregnancy. Forenbodi nents that i nclude the nmeasure

ofsubjiet.ahspretfitreed emblodinénts theulsvel @ﬁﬂjﬁglplprendggh@\y%the 1evel of

tg [f;%t %rgugg aonr t%)tsal gofurigle engogqm/ r?n some gr{ rrn%rbljt Y it 169 Se0f
soluble endoglin is the level of a soluble endoglin polypeptide resulting from
degradation or enzymatic cleavage. The diagnosis of a pregnancy related
hypertensive disorder or a propensity to develop a pregnancy related
hypertensive disorder can result from an alteration (e.g., an increase) in the
relative level of soluble endoglin as compared to a normal reference sample or
from the detection of an absolute level of soluble endoglin that is above a
normal reference value. For example, normally, circulating serum or plasma

concentrations of soluble endoglin range from 2-7 ng/ml during the non-

pregnant state and from 10-20 ng/ml during normal pregnancy. For
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ng/m, is considered a diagnostic indicator of a
pregnancy rel ated hypertensive disorder, such as

w@e@sosisanpsi a or eclanpsia. I n additional preP&r/Dsm05/034483
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enbodi nents, the nmethod further includes neasuring the
| evel of at |east one of sFIt-1, VEG-, or PIGF

P&LYEERE € tHa it SdetHeemEdsuieacsiudf the abaslutielsyelstddoluble
U.S. Patent Application Publication Numbers
260iplinG 8 16vel 2Des00t81 62, ngimd, 20050117 onprefprabprgreater than 25

Publication N WO 2004/.00894 dWO 2005/ 077007, .-
THE o SIS PSS HHIRC B P AL ARRCY CORICCD Paftonsive

| east. two of SFLt- P :
iy s ax Hapsclabposff G oolRbnpPla TRRIGHRGRA perehiods.

b%h%ﬁﬁnilﬂ?, the Y§diBo @ S itindlud¥Eeas@inPtheA evsli oftatdeast one of
netric, ere an alteration in the subject sanple

r §H|?1@I1i, E(E}%(GE, & ]Plé}‘l_%pellyg_epﬁdu(;mi esaiplgrivems S;l_b@qaqégiﬁ aleggribed in

t
dbi81 Ragent Sé%?%%{fumioiﬁéa%ﬁé@%gﬁb%ﬁ@i% 2fis0035762, and
a0 A Eaayinat S NTRESE Dy 48and WO,

g%ﬁgﬁﬁ’g)j 0@2 t Eﬂ? rr}ﬁ%ﬁb'& cat? h1sBeh Hlual thda86HiHE kOl BEoBM least two

e netric. In one enbodi nent, the

NBEEFR- 1, SYBGR! &P@laﬁ'@%p@pﬁ@é irea giragRnirom msiejetrnd ) :
[sFI't-1/VEGF + Pl GF], ere the PAAl is used as an .

i palicabttig the relatipashigbetyessincthadevals of sEltl, §GF, or PIGF using
enbodi nent, a PAAl greater than 10, r refera

geaaetsic, Mhgre amalteratipn 4n Wéeféfsalﬁlng %ej‘f‘tg‘ﬁ?pf& %TGEJF ence

FSLA Rt O DR iRl s
b SOOI ke il G
s o sy o s
preestationplsige (67Akef stus, oFepthandiprludng, eL}%Mi&;\féA or both
wae ks BofieaancraRtEe ol redr e g e By aftt! ©f

ST 4550 RO R R B

ric usetu he di agnostic

dRafdr dthatil 100 abtivity. SH o embodiogdritna PAAI greater
E?éln? ﬁ)a/ Fr’l G- IA%H?% t he rrettsﬁoo!s. can al so_include
dehet MDindee piederablygreates thand, i¢ BMigativenel prestchampsialor

g?e%ta(m%?giag;ﬂ efnlg’?hgrwwé%epg&teqng&% is r’glg:el Poqio%nfghsglu%% endoglin

anti-angiogenic index: (sFlt-1 + 0.25(soluble endoglin polypeptide))/PIGF. An
increase in the value of the soluble endoglin anti-angiogenic index is a
diagnostic indicator of a pregnancy related hypertensive disorder, such as pre-
eclampsia or eclampsia. For example a value above 75 during weeks 21-32
weeks or a value above 100 after weeks >32 weeks diagnoses a pregnancy
related hypertensive disorder, such as pre-eclampsia or eclampsia. Another

metric useful in the diagnostic methods of the invention is: (soluble endoglin +



In various enbodi nents of the above aspects, the
sanple is a bodily fluid, such as urine, amiotic

WO ko345t ood, serum pl asma, and cer ebr ospi nabCT/U81005/034483
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Desirably, the | evel of soluble endoglin, sFlt-1,
VEGF, or Pl GF polypeptide is determ ned by an

i EFI‘M?)PQGTC ahn99$ the methelds aan atsofintBée deteratiningethe body mass
exanple, a level of soluble endoglin greater than

] 2 (1)
pirefesr(BNY), thegestatianabag@ 6GAY ofithe Etehorboth and mclugmg the
conmbi nation wth ipcreased sFlt-1 and decreased free
PBtL @f%@t&ﬁﬂ@&gem%ﬂ% he di agnosis of a pregnancy

o U RN SR oo e s oy

or ecl e e dirment, an I ncrease

| eivied. spbh 38 uvleCaRfR fluidi Bldoddseratd, prastha, and cerebrospinal
pre-&cl anpsi a of eclanpsia or the propensi téFt

0
dgvied dpegitablgahaipel af solubld ardoglia, sKlt- 1pVdiEry eoP1GF
enbodi nents of the above aspects, .the | evel

. f SFLt-
poblypeptiddés detarnined bysan mampaqlogics aﬁaéfe?m@g%é} ﬁ@léA- In
total sFlt-1 | tid I dditi | ' t
¢ ROt exampish gLt sobbe Sndiin ety (Y 20 SreRdbly groater
f i , : Y
RS S, AT gt e
apPEFicy VEOF isaised forf thb”iﬁ%@[sismf@:pﬂegnaﬁ@ tedatetl hgpertensive

n

free VEGF or PIGF. In another aspect, the invention
pdisordes sachmes hrdedémpsiagneslamgpsaa.subj ect as havi ng,

or having a predjsposition to,, pregnanc | at ed ..
hyper ;/ !éﬁ 99:1@@%@1?%65?@% I,anég%qqa%m%g g%Yﬁq ﬁﬁéﬁg’?‘a gndoghn 18
ecl [ hat i.ncl ud | f
cTRBERTYE ALBRerATer G ERipA pEuls ropRiGHy & adiop pre-
pre@fa‘lﬁ’iel?s?é br @clﬁﬁlﬁépc{ emSRERHILAbEdificatasf the dbdva aspects, the
sanp romthe-subje and conparing it to a

r eéwdl 9TePltsBpplypeptibieneasuredlig tredevdrof{feeq bouad, or total sFlt-1
increase) in the Pevels relative to_a referencg sampl e

( @olyneptidrodmatiditime} embedinarrdgibe eEltzl pelyp can also
R I A

i |
iBRRY- bl B PRILRARAE ST B ol Bt fpiorvel of

adgh GirafablcaRodE 1R of ficeeyBEFhR®IGE further include

nmeasuring the level of a sFlIt-1, VEG-, or Pl G- nucleic

aci dnollacuothdresgect, tRN®yeritionaproaidsse methodiofaliggis)sing a

alSibjest Rohatiaggo hayigE BrTERSEPTiohAbIBGRIETGY Toe ypertensive
disorder, such as pre-eclampsia or eclampsia that includes measuring the level
of an endoglin nucleic acid molecule (e.g., nRNA), preferably a soluble
endoglin nucleic acid, in a sample from the subject and comparing it to a
reference sample, where an alteration (e.g., an increase) in the levels relative to
a reference sample (e.g., a normal reference) diagnoses a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia, in the subject, or
diagnoses a propensity to develop pregnancy related hypertensive disorder,

such as pre-eclampsia or eclampsia. In additional embodiments, the method

can further include measuring the level of a sFlt-1, VEGF, or PIGF nucleic acid
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PIGF or an increase in the level of sFIt-1) in the
levels relative to a nornmal reference sanple di agnoses

w@2@nessancy rel ated hypertensive di sorder, SuRtI/ES2005/034483
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pre-eclanpsia or eclanpsia in the subject, or

di agnoses a propensity to devel op a pregnancy rel ated
hYBRILRN®. & enfRISA) de b, safiptd 1 from thesubjdchapd icamparing 1t to a
eclanpsia. in preferred enbodi ments of the abpve

diefgrnst samplepeitiess an hletagval(e gardedassensara dhofevehet YEGE or

nor e occasi ons and, a,chan in.the |levels 1

Rl e Ao RGeS 18 Bt AGFRoS FEL eR i B el e e
related hypertensi [ ] = RG ' h
CerRencr el GBS SuapERficy -SHER RpdlcAs ATl ATRALE such o
( g X Yo it 8% suBPS, GQHiagTd¥¥s adftpeithto develop
9@5936%%12%95%7%%&9618% 95% orS g?ggt er) ;g% theq?%e@?ﬁ .
sgbukranenadgtedryipectensive disordar, swdsas perrlampsiais eclampsia.
next neasurenent i s used tq di agnose pregnanc relhal;led1
hyper t Enpioferred coihodimentsof tasale QPR SDRpts, the lovels are

ecl anpsi,a. | n anot her enbodi nat h%f g%@gt&b@(,glsg etween

=0

dmsghgetion TGOS PRZASIANG ANG 4y ['e” endoglin are

cQ r ; SR
RIS Shel 8RRl S 0GS agml s Tadgs hgygasnc

98 %or B8 Yeu 799 pr88odiarBpdin ok etlaggises.) In ond preféresd bmbbdiment, an
so} ubl e endoglin as conpared to a normal referen

S ke (0.9 7T0% 32 0% 3600, 0BG SOV arflen 015, SOV arfoSh oS or 6%,
33%@{2 %WZ?&%&&Q%&)%?Q% %Ebgf %iﬁlﬂ]g%nﬁﬁgﬁ}l%gm%e first

di ition t i
S SRR ey BRI DL B SRS el
| ChUAGR; PSB! ARl ADraueldiSsiast Sclangun da diotet
enddglin gene In a subject and conparing it to a

r eh@yodnaeniselhe nbeye dimestinasiects; Hid lemelsrfisoduble endoglin are

subject's nucleic acid sequence that, changes th
orcottpardd ® agpundl rgarence spnagle #Rd agdpercgrodut 18#’3%@’: 30%,

L R T
ARG O A Rt bt i

NYGHRhGvAST ré@&ﬂﬁ@@ﬁ-oﬂd&lz%iliﬁiﬁer enbodi nent, the

nucl'elc acid sequence of sFIt-1 , VEG- or PIG;, or.

any corhianatliepmspéuty definverdivn provides @ methedrmirhiagnnsing 2
con};ar ed to a reference sequence. An alteration,in,any
orsabject aphaving, or having a predisposition to, a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia, that includes
determining the nucleic acid sequence of an endoglin gene in a subject and
comparing it to a reference sequence, where an alteration in the subject’s
nucleic acid sequence that changes the level or the biological activity of the
gene product in the subject diagnoses the subject with a pregnancy related
hypertensive disorder, or a propensity to develop a pregnancy related
hypertensive disorder. In one embodiment, the alteration is a polymorphism in
the nucleic acid sequence. In another embodiment, the nucleic acid sequence

of sFlt-1, VEGF, or PIGF, or any combination thereof, gene is also determined
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t hese sequences that changes the | evel or the
bi ol ogi cal activity of the gene product in the subject

waltmgnases the subject with a pregnancy rel at eBCT/US2005/034483
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hypertensi ve disorder. In various enbodi nents of the
above aspects, the sanmple is a bodily fluid (e.g.,

s D EompATRID laGrefdreh ek sdajuenck. Aeralteratipnaisramy @re or more of
cerebrospinal fluid) of the subject in which the

sthiesbbayuendexihiahchanges e kowet orthemaiogics! apigty pthe gene
normal |y detectable. In agdi ti.onal .Ielnbodi nment s th(g
spisiuet insthg subisgtidiagnosesdbe subjigctywith & Dregnngy pelaled o

| acent a(i. C%I}Es, endot helial cells, |eukocytes, and
Mﬁ%‘ﬁe. 36t her enmbodi ments of the above aspects,
the sufjf estioisSerAbodigibnd SEIHaNbORY ABPECt: thE gnpltis a bodily
human, or a post-partum human. I n other enbodi nents of

t ﬂﬁicﬁ(@%?uﬁﬁ@,@ﬁm&mit HidHiped} sersmaplasmah anegreprosginal Aluid)
cow, a

SN SRR AR A o o
oD oo 5 T o P Lol L PR G
S04, R LR ey e BN aR eI AL s 0

afh difdeyRER eId Sthbhembeuher§ of tHedoveapegt, thesubjeet 5 a non-
acid or polypeptide relative to a reference is_a

dipegmant hemandi peegoanioiumpar-e@ posyPatusr hewpanps other| n

anot her aspect, the inventi (i){ql %{)ovi des a net hod of
deabedineys o1 %?@\fe appetiiviigs! gt KeA/novy hyman (e.g.,acow,a
predi sposition.to r.e nc t ' c
GhSEedB sred biget BPA Ao A §idf; FEoRY BEEOBIRLAE the subject is
| d ] @R gsendailh
ISR g e nam o gt
BMRopenisity @ 8avalbp pi¢-edlampsibpeetampsiay dniaddgional embodiments,

enbodi ments of any of the above di agnostic aspects, :
t tee BMigoaGdyorr dthtie alshypeastieass | kpevagiovs egehodiments of the above

D o AL 26! SRS ASEAAE LRl URSE LR Bpotpepic
i th,. SGA j to 14 .0f_ i- i : .
BT PR i B8P ROB RO o

occasi QR ndthdr apdohthe d@eenitidontpievidey almethel weeliagnosing a
measur énents us a di agnostic indicator of the

praRanayhaehat @dimveg b enedisposificrotod pregupney delatpddtnestensive

mEc‘ltishozggr, 2{10eh gse S]irer-gc%&pgi%eo% etc?an%i)s?g that Sncludes measuring the level
of a soluble endoglin ligand, such as TGF-B1, TGF-3, activin-A, BMP-2, and
BMP-7 in a sample from a subject.

In various embodiments of any of the above diagnostic aspects, the
pregnancy related hypertensive disorder is pre-eclampsia, eclampsia,
gestational hypertension, chrnoic hypertension, HELLP syndrome, or
pregnancy with an SGA infant. In any of the diagnostic aspects, the measuring
of levels is done on two or more occasions and an increase in the levels

between measurements us a diagnostic indicator of the pregnancy related
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pregnancy related hypertensive disorder prior to the
onset of synptons (e.g., at least 4, 5, 6, 7, 8, 9, or

waoaeadss7 prior). | n another aspect, the invenP€DNS2005/034483
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provides a kit for the diagnosis of a pregnhancy

rel ated hypertensive disorder, such as pre-eclanpsia
OhyRGtedfal disorider. aThel djapabstiomethaisraye desivatileiusechtn diagnose a
sequence useful for detecting an endoglin nugleic

apiegnancy felatgddypertensiendisorier prios fo Hircansed ﬁéﬁﬁﬁ@?ﬂf% (e-g- at
thereto. In g@ref rre enb(gtgi ment, the nucleic acid
skegsiehce Ohybpi & Fed WEPETREYP1 v at high stringency, to

a nucleic i j . [ i

fr agret (R RBPERTREr Rl pRaRICBhiiTor fe Ragnosis of o

f ARG A6 Biserdg] dhehegusaaeldmypsia or eclampsia, in
dg{%?tg{l% SHI F?ﬁliﬁe@%@, or PIG~. In aqﬁrel atrg% aspect, P .

t heubjevessmprisipgavmddsicacid sequence heeful fagristdosingfangendoglin
pregnancy rel at ed hytgtertensive di sorder, .  such as

precleis ampsoralrepmen] thessf.0r & $PaHCReHFIRPl MR RIS [0 @
bl [ in_.bindi | .. ' .

oPrlFATR A SRR g U AR Okl fufhidipBE ek lg e high

S%tﬁlg%?é%ﬁpla%ﬂae gtl:idq%ncohﬂla%oé'lﬁu@l@%@ﬂb@ﬁﬁ} or 4 R@gment thereof.

s an 1 mmunol ogi c assay, an enzymatic
ags aYrefRired bstilat, the kiiasler tcomptisesra pudieiti avehsequence
of the above aspects, the kit diagnoses a propensity
t dorddatedting siflele¥E mpsirdPlod . ecl anpsia in a pregnant or
a non-pregnant_subj e

t.. | ferred ' S of .
. abgy 6 TRARLEPECL R IvEnbR Brviars abd 19" DnyaRans of o

for detectin FlLt- . V. L de.qpl a1
SRR F AR VE ondl, BTp Rl 8B 088 o lampsia in
d Etsﬁf) ect %Cﬁri Ellluﬂuﬂ&d@ 81uBledilioktinfbidingmeoletelet(e ¥5Gn antibody
sHIT-1 an G- and determ ne a diagnostic ratio for

t e 28658 Birlding fraghkat theresidhatpecifrmdyitinds soluble endoglin).
anti-angi ogenic index). In preferred enhodi nents, the .
dilagnesmtmdiest, ithe temporentap an IgmUnMeFicelassks apgmzymatic
the intended use of the kit.co nents. | n.on

e RE%Y ﬁéﬁtc,o?qrﬁ‘ée@}caaéﬁ@ét rncc’ti!??]f SBotipeits g 1€ Shaye gpgets, the
| RSt Gehd | ' hsi RARCY t
 BELSHGRAR3 HBhelE Gk PRpth LRt R br cREAREDEY prognan
Olor @G, loRanOdubjed?! 0P pREfeiyd embdevrabnis of the eboremaspects, the

rel ated hypertensive disorder, such as pre-eclanpsia )

ofkieslbampdudes acempaigrsdor d¢tactang seltds ?\P&GEn@b%]i pelypeptide.
hlg additional preferred embodiments, the kit is used to detect soluble endoglin
and to further detect VEGF, sFlt-1 and PIGF and determine a diagnostic ratio
for the sample (e.g., PAAI or soluble endoglin anti-angiogenic index).

In preferred embodiments, the diagnostic kits include a label or
instructions for the intended use of the kit components. In one embodiment,
the diagnostic kit is labeled or includes instructions for use in the diagnosis ofa
pregnancy related hypertensive disorder, such as pre-eclampsia or eclampsia,
or a propensity to develop a pregnancy related hypertensive disorder, such as

pre-eclampsia or eclampsia in a subject. Ina preferred embodiment, the

diagnostic kit includes a label or instructions for the use of the kit to determine
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di agnostic kit includes a |label or instructions for
the use of the kit to determ nethe |evels of soluble

wenwoens4507 of t he subject sanple and to conpar eP€TIES2005/034483
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20

sol ubl e endoglin levels to a reference value. It wll
be understood that the reference values wll depend on

t R 1bRs18 vEeelubse cfdogdlieokiht subfect saapiel and tolvenszarp ithee soluble
can be conpared to a normal sol uble endoggl in reference

vehdglindeeeksitn aanfémoreeave. K wilkbe sndersood fhagibeseterence
nyplaes silidpaons g e ondaisE T The ki Fapsarippls, the sample can
ecl anpsi a, . .The sanp| : t _ _

B EPBRafeq (P8R LATE FhOGDRERICEYEhe) Rifyoin ap inorcase
ngﬁ%l sto%ﬁl@\éﬁdB%ﬁ? 8S)cRRSh@catebLh Préymivcy edated lypehiensive

e endogli evels is indicative of a pregnancy

r gisobdd, sudedd presdolempsia or @elampsie hThs spmpleeesinatps be
or eclanpsia. In a related aspect, the inventjon
f eampers to aieefersace diatds agabsiong senalefen asublpg kpgwn to

gi‘lﬁggﬁﬁq 8?13@%81?32 %‘fi%g‘?sllntals%ghéagg %E) ﬁ'rée_e%ﬂﬁgl%e&@%gﬁfl §&0els is |
R s T g

Oy BHGhRIsEa.acid to a reference sanple, wherein an
alteration in the levels of soluble endoglin conpared
to a nénmaklated aspeot dhe idveatidi feptors devpee fraiagnosing a
rel ated hypertensive disorder,. such as pre-ecl I a
osubierhapRaENg 9T DAEING APEEISPOFIHOB IR AP g@%&ﬁﬁ% nts,

t he devi ce i,ncl udes nmenbr.a e e .
gREREe gt st e salb G fr sEhBirRla. by P Rling

P %loﬁﬂ)%?l%# gok Bk Srih aHA/oR 8o PARNE thd ¥ etiedf fublarndoglin
al’'so“I'ncl'ude conponents for conparing the |levels of

s @Jggﬁje@tiaedﬂ@mmi@ acidab alrefstnanengfle sWhereln avBtierationdn the
PI nucl ei c acid nol ecul es or pol ypeptides in a .
sdeydleof soluble endsjghintconepaaed {a nermal weiereree ¥alyg dingnoses a

wherein an alteration in the,l evel.s of sol,uble. E mpsia in

crRIREIANGY Tk LRYREETEIVE AL BHCTs EYih 45 PRorR MR 95
B#ﬁ!c glléli)cj gﬁ];g; frégge:fglgg%i gﬁn%)%ﬁirﬂgﬁtg,gtﬁg tdedR2 iHLRYBOA§8embrane in a

_ sia or ropensity to develop
P rlgt%e?aﬁldeW%'r @(i)}?s,‘tick%ﬁﬁﬁﬁhs%dltﬁ niddSufediieedmpére polypeptide levels
preferred enbodi nent the device includes conponents

f an veineeaniplet 0 conpare the |evel s of soluble

. endoglin, and at | east

25

The device can also include components for comparing the levels of
soluble endoglin and at least one of sFlt-1, VEGF, and P1GF nucleic acid
molecules or polypeptides in a sample from a subject relative to a reference
sample, wherein an alteration in the levels of soluble endoglin, and at least one
of sFlt-1, VEGF, and PIGF nucleic acid molecules or polypeptides diagnoses
pre-eciampsia or eclampsia or a propensity to develop pre-eclampsia or
eclampsia in the subject. In a preferred embodiment the device includes

components for a metric to compare the levels of soluble endoglin, and at least

one of sFlt-1, VEGF, and PIGF polypeptides.
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one of sFIt-1, VEGF, and Pl G- pol ypepti des. Any of the
di agnostic nethods and kits descri bed herein can al so
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having or being at risk for having pre-eclanpsia or

ecl anpsia in order to nonitor the subject during

t her apynpbf it dieprostinmetidds ani dtstdescripalih¢reiticamglee be
In one exanple, a kit used for therapeutic nnnitoriq%
amedhaneoritaret svbeent alisady Hiagnesrrbes NaViRaon bemgaat sk for

i ndi_.cative of pre-eclanpsia or,eclanpsja, ' .
A B STRBS SR BBSR b gr b ARl hf REOEE i

S le relative. : t Oki
iPard; Rt uibe G SUREREROTRRE, TR an e
t Qliaee %ﬁér&ﬁ)&ﬁfmuﬁﬂéﬁng Baphefes rekrantbadiuttaeadoglievalue
kit 1s |abel ed or includes instructions for use in,

t fhet Apiadidativenfipreethmpsia ohelappsini wharsingelecrease in the
determi nati on and the therapeutic conpound can. be

i sedhblgeandoglinyalyg f th‘?ﬁlég]eé gmple fglgﬂjrﬁ :'tl% %é%egaﬁ enge sample
protein oy nugleic.,acid i.s o d :
D e AL W b AR LTRGE ok of pgrapeuic
PEOLEA®Y. BUSERfoPihBSdinRint Mo RRADIBRIJANE nbRIcRT -

ional* preferred enpbodi'nments, the |evel of

s glsuakBoRNERGIsE in iferapemay wdnitoring vefleraparsicsdosepe
that is indicative of a pregnancy rel atfﬁ%%hcé%e_

r:{gngqver
dilsterrdirationand the therepesicaenrapeinst caacheinsuded gfhe kit The
alteratiaon ](e. ecr.easeé [ .l evel s 81‘ sol ubl e

, .ad nth 3 I
clrtshp! polnleapglingroicin PERUSIERAAC inpFesigd alohe of tn
i ndi cative of. the i fy i ‘o
GBREGB Yp IPE SE b FIELVEE oPPIOR LG o Hicleic acids
d i %of 289 d Sti¥nasr¥ferbPembOdmetdssthe level of
8%%%8%%&%?&%%%& %g | evel aof seol ub?]%1 endogl i_(;]
pabMbpéndigliars cunipared tca teferase sauptiuhahis iodicativeof a
adm ni stering therapy relative to_ the val ye before

t Ipesgnaycy selaigdihyipartsneve diSondRTe SHAASRTCrSRRBRSIMOR CClampsia,
the pregnancy related h r.t ensj ve, di . . :

O RBrTERAIRR (5.2 haBEDt b & 5y Bl 3PS opftfetin relative o
endogld n i . LI O angfresset d
e e R e S e I osaee
C QIRAHSApeli c6MPBRhE., IrRohdexanplel b deceapo(mng., i16%, 20%, 30%,
preferabpy adm ni stered in a dose such that the |evel .
0f4086) 30% 266 3aY4, 80V 9086 or nirae) Iethadeval ofjselitde saﬁ%hn
less than 20 ng/m . I n enbodjpents of . the above.
t lpolnsotide ot Wﬁl%wﬁgn%a@rs}éf‘éi QIHPT ity AiyRIsiSring therapy

relative to the value before therapy is admininistered indicates an improvement

in the pregnancy related hypertensive disorder. In another example, the
absolute levels of soluble endoglin in the serum or plasma are measured and
used for monitoring the therapeutic efficacy of that compound. For example, a
therapeutic compound is preferably administered in a dose such that the level
of soluble endoglin is less than 25 ng/ml, preferably less than 20 ng/ml.

Tn embodiments of the above therapeutic monitoring aspects that include
the measurement of sFlt-1, a decrease in the level of sFlt-1 polypeptide or

nucleic acid indicates an improvement in the pre-eclampsia or eclampsia. In
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the neasurenent of sFlt-1, a decrease in the |evel of
sFlt-1 polypeptide or nucleic acid indicates an
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| nanot her enbodi nent, a therapeutic conpound is
adm nistered in a dose such that the level of sFlt-1

Pl otR@PshBEdintert esthetdpmntie coglpuund|is aémirvidienehirsa dhw such
i ncl ude the neasurement of VEGF or PIGF, an i nteq)(g
p@nts that

i fhat the levekof lt-Vpotypsptise Grless thagepng/mal. dn
Fcldo/BerpeasHE e oS P Bt BT apySirien oy bE e VEGE

egﬁ%@ﬁ@ﬂ{]@?ﬁgé Bf H@%lg%f ﬂlﬁ%@féﬂ% ikt Wﬁg ad!n'ﬁmstenng

VIRGE: Yadtol the ¥ARictUcPbret thetdpy iniaates ament roﬁement in the
§1 atﬁ}gfeéﬁdogol ne t he net hod cgg i ncl ude calpcul ating

t pe-ecthaipsinaticharhpine ém etbedineents shasfinglpile e mpmgyrement of
or PIGF using a netric, .wherein an alterat
il SFEGF pOLRICHE B A o P19 Bor s PHEMCOR b e<capigeti, the
r e alfyl)ﬁ/gqr{ g}c?%{eefai%ﬁnce ﬁgn%ka%eo&sﬁlgg)e%%’? 169615 of stlt-l,
L{/‘]‘.'(tf'!l? (5915]]@ 1ﬁgtarl‘§et?{‘c\A{Vheiré'intaﬂ' attePtRPIncthe @el@ﬁ@ﬁﬁﬁ?e
in

a subject (e.g., less than 20,

PhEfRIcaad le%fs nhhe sdgkct m&npiatrelauw to amefevmrﬂamp}e is a
the pr e eclanpsia or eclanpsia._ A decrease in

th
Paaignpstiginditaesof meémpﬁmeﬂ @ﬁlﬂ@ﬂ@ﬁlﬂl e Q&@ﬁmli@g suglya
al so i nd| cate an_effecti ve dos
compEaALt e/%Me o ghis fpieplcs R Erent waem FhicCof a subject

dog! _
TR0 AR HRIGHEONR:Y AR 10) MIBEREE 1R BrbROIGASR ih e pre
f %M%H&MP%B ?aa\/% %&%sﬂeefn the lmhAa@e Bl tese ChaPe, preferably

or ec preferred enbodi ments of the aspects

r @és@tthm 10)30611 ﬂg@ asdisate mnraffective idogagsf of mdmmtticf,compound
treatnments, poI ypepti des are measuy eTl usi ng

i AAmotbémoeiaza ea%ﬁwﬁoﬂgmnggolgblmd% HESCANEIBERHC IR,

| GE‘*M e S oo DS RYRL, f bEGRpcy rlated
+ l !
SRR e Bt %g?é%l%?@g%aezf °

e nzy ”atlhg)réfeﬁ%ﬂ%odf@kn@fb’f thé atprestametatiigy iodiaprodiods,
the neasuring of |evels can be done on two or nore
ogaasitaisg afthesapeintin gmatrnemth,ep(blgp@tgieg @areuEegsured using an

(ﬁ%ﬁggggl l’k’%ﬁg . agnﬁﬁé& olr r\‘?&gelzs ern r1oto rTlg)e 1eevel of soluble

endoglin can be the level of free, bound (i.e., bound to a ligand), or total (i.e.,

free + bound) soluble endoglin, as well as the level of soluble endoglin
resulting from degradation or enzymatic cleavage. 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 or pre-
eclampsia or eclampsia.

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 involves contacting a cell that expresses an
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I n anot her aspect, the invention provides a nmethod of
identifying a conpound that aneliorates a pregnancy
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or eclanpsia, that involves contacting a cell that
expresses anendoglin nucleic acid nolecule with a )
cantgliatficteinpeitheholentt withpacandidatb eompeehdpdnd comparing the
expression of the nucleic acid nolecule in_the cel

clewthof exprossion of thauicdeic ackmplasHte 1N GPHéJQHE%Fé?ABYth@‘
OBt ey LSSy SR SR AL P s spraced

he i i i : ' 1. déhdoglin
clan PR, BrRHBLE Gas & TR o HRlibh B thetncos
aﬁ@ﬂbﬁrﬁ@ nfbl BE 116 AdeHEi s ehét At Byte ebhgisindeasdi sanpeund that
such as pre-eclanpsia or eclanpsia. |In another aspect,
t hayibeviesefilao ameaiirdes: pregeatnydetsted bpperigngivegdigorder, such as
conpound that aneliqrates a pregnancy rel ated
hpreeeelampsiacOrdicd®pBER, such as pre-ecl anpsia or

ecl a i a, hat in ve { i. i

expr (TSJ itégn%t BPst&c)é (Héeﬁ H}Sy&ﬁ 1§n %gﬁt’{}gg% ?In‘fdsghémd E)E ?%enﬁfymg a
CEOPRIOI S SRR P ool M A g Bl pch o
t Eﬁe-@@iﬁﬂiﬁéﬁ{ & eamppsiaghat involes doavttingfa @l thae pxprdeses a

e

pression in a control cell not contacted by the )
c aoldbtta¢rel agdimpymlppeptidecy dh arcanfidaiaeorspows(,@nd comparing the

bl o reeren 6 usbose Bl B el R B s
gLl T e PERe! il BEaaRANRYe (GUANIREI not

.achﬁfa@féd% }1% ENBIRSS E@Rpben @ Sleete dnWdiehgic@nin the expression of
i mmunol ogical assay, an enzymatic assay, or an

i pReIsslabkashdoktingrotypibidd iidemrifiestthe candidatet danpound as a
expression is a decrease in the |evel of soluble

erndogiound tiratanay bemaeivb fo rmeliorite e Rseraney Elilpd hypgtsnsive

g ona manbnar: BEpleR Spl SRR Wb peipe on

a et Nog of o1 i 'ﬂkgzn?a' QEBALRE oh i@ B s 4. Alntsned
pruéjéri Oj())/glrcg %Stggg’ rgépe tertllgi ve “di sgrlder, sugh%s
pre?r‘-lﬁﬂiﬁi@ﬁﬁ; itRe Altcr@GbANP SkPresdibats i deolcassictetlavtliafgoluble
cell that expresses a soluble endoglin polypeptide

Wiehtoglis aMtic itteentmmipcaxpessstmdcanaiepualt ifiegn e @lteration in

bi ol ogi cal activity of the sol.uble endoglin
pdtapsenpiieie of an piefation in dERERECRY by

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 involves contacting a cell that expresses a
soluble endoglin polypeptide with a candidate compound, and comparing the
biological activity of the soluble endoglin polypeptide in the cell contacted by
the candidate compound with the level of biological activity in a control cell
not contacted by the candidate compound, where an alteration in the biological
activity of the soluble endoglin polypeptide identifies the candidate compound

as a compound that ameliorates the pregnancy related hypertensive disorder. In
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t he candi date conmpound wth the | evel of biological
activity in a control cell not contacted by the
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bi ol ogi cal activity of the sol uble endoglin
pol ypeptide identifies the candi date conpound as a

SPekBddihalt, arellicpstddieR 4 deredsednaneyiolegiabesttivity of

c

hypertensive disorder. Inone enbodiment, the
akdlabrtdndoglia sa adsmyedasing an amgopesisgissay, agtowthiigctor
sol ubl e endoglin as_assayed, usi_ng an angi ogenesi s
abingdyng assgy.ovm anyt eicthe@ssaysdie hgrely e any of the

d i bed h in. o
ovent Mofginev RSt die gl PRIER FRiiba o Mentifying o
t E&hpg{éﬁ& {13 AhfetioPatls Q%F&%ﬂ%cyfr@ﬂa&ﬁ%.&ﬂ&ﬁfvb%ﬁr&&, such as pre-

dr'so such as pre eclfanpsia or écl anpsi a,

Ce8IRmhb &k BYedlahpas | doantigiag deteofing bialing o€ asotidde iendoglin
pol ypepti de and a candi date conpound, where a comnmpaqund

t patypbptids ande csofdeteeccampaiid, whese ¢ sepmayadithgt piads the
useful to aneliqgrate. regnanc, el at ed hypertensive
dpelsblreendaghnapalyprattidssBrbe Uspil foBsfiouid ppraly Hlated
thod of i .fying a conpound that aneliorates a
g?‘g%eﬁ% Sélﬁlle(rh(eg?gltte%éd hypertensi ve di sorder, such as pre

ecl anpgh anethee asppepshaintdntionipryoldees niethed oif identifying a
bi ndi ng between a sol ubl e endoglin pol ypeptide and a
gcomipouhd chatranialiarhies prossgaacey retated hyapdensatecdizasderotiied as pre-

where a decrease in the bindjng,. rel.at.iv o _bind
beehumepia on Ecl3BPEiB) T@%WHSBWS e%t%j%?‘i&% egih Soltble
growt h.factor J. . j d
b alis BEhPhalile pif aZ SO I skl ih e BAREhCC £a SRR
MY PR uta eflbrd £d8cBAdOhahS bidEn®repfivecy biediagddtween the
hypertensive disorder. In one enbodiment, the growh
f astudie esdagliiGpolypertidd dnd tergrewth factariotthe absensemif the
the invention provides a nethod of identiéying a dth
pehydidpte eranpennd ideatifigs themiandidale pepRewnd 3s Gogyoynd that
endog] i n eptj.de, apd a growt h cior. The. .
e o010l LEERROB g B e B SR 1n
Pol YReRtd MLt BmiRT @SRbee Of the
cé’ﬁ%ieglglﬁééﬂlglgﬁgg}égtg%{ﬁ&f%@?gg grr eP;]PeaséB)ir n the
bi ndi ngy an@tiR ia!?edtpth@iﬁdéﬂf@nﬁﬁbw'&hs atthethedl oftilentifying a
endogl i n pol ypeptide and the growth factor in the .
alymdyyptide thiteprewents batding betpyreptd siublgemdogiiapofypeptide and a
‘ ag?'g{xf?}?%aﬁztgfl leee relteltlgo% i%%oﬁfeps) ?fe%/e%%gtglbqui%g tetween a soluble
endoglin polypeptide and a growth factor in the presence of the candidate
polypeptide, where a decrease in the binding, relative to binding between the
soluble endoglin polypeptide and the growth factor in the absence of the
candidate polypeptide identifies the candidate polypeptide as a polypeptide that
prevents binding between a soluble endoglin polypeptide and a growth factor.
In one embodiment, the growth factor is a TGF-f family member.
In a related aspect, the invention provides a compound identified
according to the previous aspect, where the compound is a polypeptide that

specifically binds a soluble endoglin polypeptide and prevents the soluble
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prevents binding between a sol uble endoglin
pol ypepti de and a growh factor. In one enbodi nent,
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rel ated aspect, the invention provides a conpound
identified according to the previous aspect, where the
C@H&@%{Iﬁﬂpb 3piide fipepbinding HTGE-Peaidilyoabinpebi husnapreferred
sol ubl e en g?i n pol ypeptide and prevents the )

s enboldémanio ghd polgpegxpgep:@ia@eamb@dy Bhatdinds solyee qpdoglin,

fam |y nmenber, | n referred. enbodiment , the

b rsstapy ae anibady 1 BesayoHhapiogh ALnE P e

endogl i .;pref er i Ifd ;

pinds. SUPUBTE SRAR Ao RAgk.IeHE (3R E ldriRif nd
heEe sfia?F CitiSalBy, & SeLAITBS badéRtbodcthanpsidiagnostic and
speci fically, it "should be understood that the
dindgriegingmetibdswfitheirivegtine tlwdppdy ta gendraleernpbeations of

al so apply to _general_ conplicat,ons.of. pregnan .
apsogiaacE dssacided yyer h}g?%&‘élﬁl(]ﬂﬂ@p -rhggb tuqo%ﬁgpﬁgql e gee%atlonal

ng%gﬁ%gﬁﬁﬁL@fﬁ%th@%f e?ﬁ&@%?h%&c%ﬁﬂé%ﬁ%&%& gestational

i nf O e purpose of the present invention, the
foglgf%g%(}r@ E %{r{'evi ations and terns are defined bel ow

By "al trfrahé plirpdss ofelanpresestiangetidi, the falbevimg abbreviations and
decrease) in the expression |levels of a gene or
pakypepte didimes bddwct ed by standard art known net hods

such as_those desgribed bel ow.

d h '
al t er atBynalisiationels meatdR KBS ﬁqcﬁgagﬁ oF zlégﬁ!eg"ﬁe)laig\}g? s,

preferably, a 25% c , r.ef 0 9

B proni W0 s b R 3 et By SOHIaRTEA known

| eyehsds sAbit §¢ AlosOUesGRbdMetow N0 GRidchereiahanglteration includes
(increase or decrease) in the biological activity of

any10% dthacpoh yppessiondewds, referablgatd56h changg, more preferably a
sol ubl e engo lin, sFlt- | 5VEGF or,  PIGF). As use
het@%ion50% 68Y4, §1050.i &1%0i %%mge@{quh@r{g@dﬁﬁpr%smn evels.

bi ol ogi cal ,activity,. preferably.a 25% chan r . :
kB 258 55 R SRS g polosica
chanasiy &k iy dsqal i f | 1abRUIRIglin, sFlt-
Changio b AUSHL SPlngi bpocrecmnc, Bigheaaoin,

bi N/ RG;FAYS @’Y@P_I:}{SA@ﬂlsB@ Qefeih i gedltgatio mohsdasct 10%rshange in
BWP 2, BKP-7, TG--bl and TGF-b3. The biological =~
acbiologiyalafctisityireéereblyon2 i h dungbemarspieiaabbya #gant %,

bi ndi ng oo ) .

60%, 10%, 80%, 90% or greater change in biological activity. Examples of

biological activity for soluble endoglin are angiogenesis and binding assays
using known ligands such as activin-A, BMP 2, BMP-7, TGF-B1 and TGF-f3.
The biological activity of soluble endoglin can be measured by ligand binding
assays, immunoassays, and angiogenesis assays that are standard in the art or
are described herein. An example of such an assay is the in vitro matrigel
endothelial tube formation assay in which antagonism of endoglin signaling led
to massive loss of capillary formation (Li et al., Faseb Journal 14:55-64

(2000)). Other examples of biological activity for PIGF or VEGF include
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assays, I mmunoassays, and angi ogenesi s assays that are
standard in the art or are described herein. An
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endot helial tube formation assay in which antagoni sm
of endoglin signaling led to nmassive |loss of capillary

f GihaBid retbptod asheasured b ihaunmaksay4, Bgasubipdo@mspays or
O her exanpl es of biological activity for, Pl G- or VEG-
i Smwlwhfrdmidi mgﬂms,ra@dep mtg)na@f wélaaﬁs)?flé%raﬁgm or migration as

mengied byl e iR GO R S Br Rleni B GHRRfteR assays
“iggg’p‘m%ﬁ o{F AU ROHA Bt ﬁ%@tﬁdf}gmoﬁehka QUMY

or quant I've assay t hesi s

boflodgal3dtiviyos k- 1 ineide Miading o PE@M(EVEGF as measured
b| ol ogi cal activity for sFIt-1 include binding to Pl GF

apyl 11MEﬁﬁoa3saye,a]$gamlcb1h§hmgmmags Sy@tchalidgdn‘d alnﬂ Weib-ng
assays, or Scatchard pl ot g ysi s. Addi

eAaid;tueml examplasyf aﬁ@ﬁryslfp‘é 193 gigpl %C&{Vltyu{oy Oﬁﬁl&h of
the ég tid a\?% descri bed herein. By "antisense
nH% (%8% B¥®Maant a nucl eobase ol i goner ,
regar d | g&mA hafucldobakdligomer,
COdI ng rg(rqi eﬁ&qﬁ%ﬁ&)btag@g%géﬁgggﬁ n gene. By a s

&1@@@§ﬁldﬁgt}g @hatis cospleraeitary toahpcodohgt diend or mRNA of an
includes a chain of at |east eight nucl eobases,
pepdeglabggnet By edsuciopbhseeoligoacngs Mmesngp @pgmoyngtthat includes

'9233%@55 X%ﬁ%%ﬁ%i‘gmu@iﬁ" et PIRLEID A Eetab ol dr kst

PR 44 EDH % 5 Y By,
a%hi H@Eﬁitﬁml BigraPehdfon nagkedol Ltbllébtﬁiés,diothaﬁm&ﬁed and

araglnonuc el ¢ acids. Numerous nucl eobases and |inkage |
gnaunslified, dsevelips oligohidedtide mimnbiehnsh asmrgtﬂm MNyicdgic Acids,
the inventi on, |nclud|ng t hose descri bed

Pocked rdtic asidsorndwerabiEnoglvic aoids of% pugfah%ﬁeé and

! hs 27-45 of t ubl t
CETRE AT NI TIR e
| nccagﬁ@lgaﬁqgge i src'f‘fb@dk?%flf §T g4 HFFublier%oBlNJ)se 20361 14412 (see

can a argeted to the transl ati onal

SiBf &xﬁﬁﬂlesfséi@gﬁphﬁy 4Brcﬁfftné plblication)antli 20036814407 (see for
nucl eobase "ol i goner conprises from about 8 to 30

nushaplé gemgrapis 3n52 of theepuhlichtonh decaPPdRREheIEHNbY
2;&%&% 3’@121%3& lgqe}@aa,sét. @il%pﬁ%? cgg glsolbe targeteg?o fhe 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 endoglin mRNA or DNA, 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
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conpl enmentary to endoglin nmRNA or DNA, and may be as
long as the fulllength nmRNA or gene. By "body nass
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wei ght neasurenents, that gives a general indication
of whether or not weightfalls within a healthy range.

Thilsfwitliul Phagingrahky. Thedommuldgenemilyaisetido kietdaymm‘@fle body
index is a person's weight |n Ki | ogr ans d|V|ded Qy
E’ﬁ‘a“‘s"ﬁi@?ﬁ???mé‘ms Wt sn Hogroses &v Bhe perggyys height in
ei g s.yaeant any snal |
nﬁﬁe&?@ﬁ@u@ﬁ@ﬁiré‘é%g]&)@{ﬁg hﬁﬁiﬂ? ody, nu%:ll eic acid
no «
ecuhé{, ggmf?)%h)ﬂp?? egﬁt sinflél ﬂ&ﬁe ChEMER compound,

Compou Icul arTy use or the therapeutic
NEd ﬂﬁckkheaaa\fﬁ@keme siEpolgpéstide, i Efagnednty thereof.

decieasé, the levels or bio ogi cal activity of soluble
e@éﬁqidulmdbpaﬁicdlm uSélf()%orm%hes@@utmmt}@dg@f @g%nventlon can

70% 80% 90% or nore. ti. b
aab@l, ?Fﬁefptabéljéo dedrepsa, §hen]§>VsltS qr@é@g’c’f g‘é‘!m?@)éﬁs hﬁ%&foglm

oyl ﬁq%sﬁﬁ%?%aﬁ%é@t@ b Jre 8o, e S0Ren oo anere.
const Ay OTRLAY anB¥odfionbhemt AANARDHIV slsiY it lodst the

meant a onucleic acid nol ecul’e conprised of both a

3 %ﬁﬁgerﬁB%(ﬁﬁg ?Bﬂimﬁ@@@rﬁaﬁiﬂﬁmom&%mﬂaﬁdetot@tﬂeasapl‘:u;t of
used'to nmediate RNA interference. By "endoglin al so

k anuthenprd@Ein0Gypicsllyrem mmaneg WDQFWHWHQE

that has 3&?\%?!?% r}@@b(#og %%J é’s&i B&%‘ ;/ %ﬁ%é’t%t%lengc?n%?elyw%

hgm}p%tga g@%[p&sgﬁg)f ;%Et)l?glts%nsg arrfa daxgl-s%ﬁsg(%@%anan AsRNAs are

%gm@%@%e&a@&m iRecfBrénber s:  AAH29080
(nmouse); AAS67893 (rat); NP_000109,

P17813,B3x/&9@(gﬁassalsakdom/asmnoi Hameanf aanammediae growth

(p| a) ., described in U S P.N, 562, 957,
g iatbas endegiin mlaﬂ@caww&w@amﬁ il Dudogen

eépr@essiﬁgs@r@ghg' R bl (ARl DR TE AT 432
3[2?)]0;5 :{\%@ 1%%('%1?1:610 %9%19 ft? 'EHE;ﬁ)l%Eelﬁ RAAGLH By dny@TdhSBMbwihg
GenBark accession numbers: AAH29080 and NP_031958 (mouse);
AAS67893 (rat); NP_000109, P17813, VSP_004233, and CAA80673 (human);
and A49722 (pig), or described in U.S.P.N. 6,562,957. Endoglin is a

homodimeric cell membrane glycoprotein which is expressed at high levels in
proliferating vascular cells and syncytiotrophoblasts from placentas. There are
two distinct isoforms of endoglin, L and S, which differ in their cytoplasmic
tails by 47 amino acids. Both isoforms are included in the term endoglin as
used herein. Endoglin binds to TGF-B family members and, in the presence of
TGF-B, endoglin can associate with the TGF- signaling receptors RI and RII,
and potentiate the response to the growth factors. Endoglin biological activities
include binding to TGF-B family members such as activin-A, BMP 2, BMP-7,
TGF-p1 and TGF-B 3; induction of angiogenesis, regulation of cell
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tails by 47 am no acids. Both isoforns are included in
the termendoglin as used herein. Endoglin binds to
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endogl in can associate with the TG--b signaling
receptors Rl and RI'l, and potentiate the response to

tlg}%lngéxﬁ%ﬁ, fipehalent, iEpEeGHH, inbistdggindaictiration iof ieedothelial
imclude binding to TG--b fam |y menbers such as )
agdlisviAssays RivRndoghivbialogivalagivitipslarpdmavigin ‘ﬁv,m’g andjpclude
of angiogenesis, regulatiqn.of cellprpli at.i on .
lganshhisdme ASBYaP] atcharg Lot [fgréﬂ (helig kel counting
endot hel i,.al cel | S f ' [ L Cayl_ :di
BRI B R L RO Ak B midin
bir%ghﬂﬂaﬁ'é& ﬁﬁ?i & mShtc6 BN Prolifetatimaydiadpiddedbis assays such

| ' abel*ing, cell counting experinents, or quantitative

agsmvse fescrNA Iryeinhesn MsUatty asal3HutlhynQdeale21:5-10, 2002;
i ncorporation used to neasure cell proliferation; a dC
lzilﬁozr hem.

aA@ll\fg@m ek i@ iy 4&3%21-4@5 200 smd Lamashitaetal,

' Ca ) A . .2 11 5- ‘.
S 2 b 0l oy .
Y i i ol - Py o
B@%&'?ﬁgpgﬁn@&r&f of 51'1(?3§1m%ﬁ{9h RS gﬁeagtoélpaﬁ 9940

e en meant any circul ati ng,

NQRREIENR AR RAUR O Ty ProvdingBetoBigure Whi Solublecéndirgdinatan result

| east a part of the extracellular portion of the )
phoethe desegFiafihe nigmbrsoe bbled &magf ppdeglin br gameteolytic
fromthe cl eavag[e of the nenbrane .boun

d, formof .
eFU@}gne.nO@y ROt SlayAgE SR B ARQMIBR élcbioilg’z p}rgﬁucmg a soluble
[ I i i i |
cogtrpapspid: o AR Rulo SELa ARy St nqie ©
Zﬁotoh@ggﬁﬁg ggé% Piﬁg%é’g@&%udm)( S&ghgmgvﬁ@tsw%i@w B8bound by

to be boun y theory, it is

| ik&ry, it Relikdlpehahe agehdallvdar ligayartinbingdongaidortaimed by
retai ned by sol uble endoglin would allow it to bin
| isghubits esdaghinawotidrallyw drie bhatligands sehasyl @Fddk iiIHng}F-m,

resulting deficiency in . TG--Db. er. e, sinc .

ehlargby Aroeding r@ﬁl&%}?ﬁdgﬁﬁieﬁ%é% Eﬁ'élﬁn&m ot SThce endoglin

li.kel t1:14h - hCi: ' ' [

eriiey P ar e ol RS AR ALER, MRS, PEITp teiRlonties

c i\A}&]Hh %%irﬁ&(iﬁ?ag 1 REA1bt88lIAr R C Solubile bndggintsn tlatinclude

result fromenzymatic cl eavage of endoglin and that

?&Jiﬂ%?ﬁitﬁhgemg@@lf Iaitilg)lniproﬂgcgis F)atfragmdnm that resntbt f:sa;]ml ngiywtltc
unction of sol uble_ endoglin is unknown, at e..pres

t ickesivapeof eadeglavand Bt wmﬁaga@lééj%li lpkqgé?&lﬁct}g “ﬁ‘eﬂﬁ

2 %l%fg?c%li ﬁil(r{]c ion (l)fl S%Tl%ig en 8{';1%? %seunknown at the present time, but is

predicted to create a deficiency of TGF-f and other known ligands. Soluble
endoglin biological activity can be assayed by measuring the levels of free
Activin A or free TGF-B3 or by using an angiogenesis assay known in the art
or described herein.

By “endoglin nucleic acid” is meant a nucleic acid that encodes any of
the endoglin proteins described above. For example, the gene for human
endoglin consists of 14 exons, where exon 1 encodes the signal peptide

sequence, exons 2-12 encode the extracellular domain, exon 13 encodes the
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endoglin biological activity can be assayed by
measuring the levels of free Activin A or free TG b3
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descri bed herein. By "endoglin nucleic acid" is neant
a nucleic acid that encodes any of the endoglin

REAHselcinb@aas doites, amidexen Hoendedasrpl-ermined cytopdagmpic domain
human endoglin consists of 14 &éons, wher e, exon ,1
q

discoliimrend, 2Agmad 2BppDesisableifsrsudoghin grslex 3ad sncgdes
t he extracel.l yl ar_.domaj exon 13 encodes

tf‘f?i‘ﬂblﬁr%la@&iéﬁl Zsr?@ ngﬁ’giaég)'and exon 14 encodes

C-ter m,pal As i i idd b
26 RU a8 SR Rk BB8 oF o or bol AR PAAG by
S8 2RI hB&R, FauxanP, pdypeptidereapsissivh isoften

meant the detection of a gene or polypeptide b
sdeinetad byarestimdiottines BREA cxporssionasotien dsiecje by iSqwthern

ion is often detect.ed blotting, .
chpriens poRolyesHecahartetion (B RECHTEN KRty igpten
| \ o o g or.
otk L by rerErR: b BNA RO RAT A" ' °
pr ot ech O RN s R¥ant'd Riof d ﬁol?ﬁ@fﬁdeaornﬁidléio racif

a pol ypepti or nucleic acid nolecule.” This portion

CRIBIEIINS., Thisai@tiah cyntads, pesfetabl%t 12684 0% 2DY4 B0, 40%,
50% 60% 70% 80% or 90% of the entire_length of the .
r 80%r, 608 10%6) 80%, o9 ormd]the @n’grqj],ength g,]i)@&rp ence nucleic acid

cielamla sopohwepiasolraiaieriohgS apbin 10020 o0h 4536785, 70. 8.
100 i - -
oP o -0 a5 410, 307 BofE 85 S087 Qe300 ruCRATRES or

anghif5 8L 0 Ph&ferablsk Fraabiae o d6kibl Byndgeist intTudeatomgeto 437

is nmeant a reference to the age of the fetus, counting
f aaimé heidkiandtfratay 0ab 131é nuolduéides. | ast menst r ual

period usually referred to in eks. By, "gest at.i onal
hyper t &5 gestationahageris mranga velesenasip the dgs Bﬁ%}tﬂ %ﬁ‘%ﬁ

SRS ) B MR S o sl

Sy Sl 2 01 0 S O

hyper t giségitdtidnal 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 protein 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 protein sequence over
the length of the comparison sequence. A “homologous” protein can also have
at least one biological activity of the comparison protein. In general, for

proteins, the length of comparison sequences will be at least 10 amino acids,

preferably 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 200,
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t he subject thenselves or in a related famly nenber.
By "honol ogous"” is nmeant any gene or protein sequence
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50% 60% 70% 80% and nost preferably 90% or nore
honDIogy to a known gene or protein sequence over the

| 259t30005 50 40 WipaLdas D43 B esiienaeids Ar tiwen Fogausleic acids, the
protein can al so have at | east one b| oI ogi cal 2/
ofengtieof omppatismnsqopenedsrvill gengerlby be at kapt o1 eﬂhé 5, 150,

cdinc AEblo, o USRI ot o Bpgheggto oo,
8%06‘, g giéq%% léfp chlﬁgtidésd'&’ mgaﬁ,'g “PRhAsly” 8itDalsd 59fer toa

am no aci or nore.” For nucleic

a%&%antfall‘ §1rhﬁ£‘1%y"be@\§ve§19%’ itegussoareesatwiahtibodies and the
genera be at | east 25, 50, 100, 125, 150, 200, 250,

teidodt, ﬁzﬂ@ﬁent%@r,eoS @@Whﬁﬂtheanmbodm arg dgredgdo Ing]@@ case,
00, 1100, 1200, or at least 131 gleotldes or

nhomoldgﬂblmf‘tl@ d9'2 ssmlaghseifierat fQ ige guetion of antibodies
simlarit et t

> Hitsaaraiins a“ﬁ%ogﬁgﬁﬁb BRRe st T her oo 1o

whi ch ]gé;}e I‘R\fﬁg St ”‘iIé hRehesh ihunBeRobedigtmino acid

honol o oasimlarity sufficient to elicit

t Beqinged %hhﬂﬂoﬁfragfﬁénmete@f thidtas capabls pébln‘dmgtd ¥y
recogni ze the protein at jssue. By "humaniz

aptédeteiptined antgert. @ndinarilyn iyt arsiHiody vsid Wt&léll lzpth the light
sequence variant or_fragnment. thereqf that s
ofh#inrasi well £8 a’blteﬁﬁtetaét"é’f’lﬁ]i’lﬁéjd)%ﬁog tﬁl%Ody

bod '
ARty bl RN h%%%ah?ﬁﬁiﬁﬂﬁ%%a@%ﬁ%@ﬁs e s

(0] | hawi
Sl Ryt T,
C gUIbsthiallyatheranmonickd segieoce (FRhuhsmi ingnsueglobwlin and 9

the am no aci d sequence of a human i mmunagl
a conmpitrametatisy detpriginieg regipm (C DS Y IEBIYSt fﬁﬂg\ﬁhb@h@ amino

 aRhghisheR Pha pondrom iy grpun g ung e i ERET s
humani egaoe%‘ltl oﬂ%{n&ﬁﬁe@ Qﬁtlﬁgdygfga[s%%ﬂﬁoﬁe%ﬂlﬂcﬁ&ﬂ ¥&fidues

|ntrodu roma sou I S non- human

ﬁﬁf)@i!loedt Ak ﬁ%ﬁ'a@ﬁr@%ﬁb@d}bnwhhmaﬁ ofppesaal, the humamzed
stantially all of at |east one, and typi caIIy t wo,

Valli’lltlbbﬂ? vt reminmysiseFabstaftaally all*;(()ébt Jest prghendypicplly Wy two,

mx;aglgbﬁ:l cllorrolgmz %lgglg afpefbl' aﬁ(ag)z, %abc Fv) in which all or substantially all
of the CDR regions correspond to those of a non-human immunoglobulin and
all or substantially all of the FR regions are those of a human immunoglobulin
consensus sequence. The humanized antibody optimally will comprise at least
a portion of an immunoglobulin constant region (Fc), typically that of a human
immunoglobulin. By “complementarity determining region (CDR)” is meant
the three hypervariable sequences in the variable regions within each of the
immunoglobulin light and heavy chains. By “framework region (FR)” is meant

the sequences of amino acids located on either side of the three hypervariable

sequences (CDR) of the immunoglobulin light and heavy chains.
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of the CDR regions correspond to those of a non-human
i mmunogl obulin and all or substantially all of the FR

w0 e@oosu50ar e t hose of a human i mmunogl obul i n CRPEFESN0NT034483

10

15

20

25

30

sequence. The humani zed anti body optimally will
conprise at |east a portion of an imunogl obulin

const arhe YA ODR kegibip bf &d hurhinared tnabddynaeed not

i mrunogl obulin. By "conplenentarity determ ning regi onh

( CRfRpepoind preciselytthéhe pwataiyp@iwpﬁ;,aﬁeg-eﬂseé@m@{g EDK or the
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ant _ the s f ' ' '

orest g s ENR RO BN ARt R ACRLEH R AfRionespond

| TUARY (RD¥bh&dshi§ bt iR gttt SuchhautfdBoasdhdéatver, will
regi ons of the humani zed "anti body need not correspond

Phetbs ekigntivet fidsuptyeatlahst F6egretesably 99%, arivdemiontyeneferably at
CDR or the consensus FR may be nutageni zed

b
s Uisst P5% 0 umsazodbAntiodsarSanen ol carresning toghese of the
resi du th he CDR or FR residue at that site
d@é@@tﬁ@?@@%ﬁ&%@%ﬁ her the consensus or the
i ort £ 5 i g i
TPOr t EANy e :‘/—?g et bt 16 P8 AQRRBEE strithdad 1hBlechie

ext ensive. ast 75% preferably 90% an

Mpstw i hgleinenddry asiucdafidefsethendes panpartidna thérbok) ymder
residues will correspond to those of the parental FR

avdriGDRcemijtions of strdgentyb(Sedi e€:, Wehhendh e{ﬁrrMeéhods

f doubl e- st ded I

pdinpinel dogr 0I5 e el e e Oha 010 1 qaan For
various conditio . 18

BGEPE AR B o Ry B SEE orglyBfly b 16k Bbod 0 mM
ERgy(ind '/iésﬁﬂ\ﬁ(%ﬁls(l) 887 citrafed PRy Boss Thdr AgRnt509ahM NaCl

ré&fé
concentration w ordi nari Py be I'ess than about 750
My NS0 mdD eristhlinid ditrbepdhdimost predemplypless draadbput 886 mM
than about 500 mM NaCl and 50 mM trisodiumcitrate,
amaGlomtd 27 s rtebodiuneeiérate apowisiingsy hvbridizationranby

phiAas Hbihe SPSEREF Shugatis iV aigas, coNBmyLl ifhiER"
2%&1&”1%?@%? i’hg%éﬁ%i%h%n%erdﬁi&%& n PS5 eSE AR OR 1648 abbut 35%

resence of at [east® about 35%

f Qo RIS, 2889 AR PrefREdPhtlayt Mouk 6038 farhmumnids0 Biringent
formam de.” Stringént tenperature conditions wll

orteinparatine domditiate wilhpehisdrily ésclode tamperatirespbat least about
30°C, more preferably of at least about 37°C, and most preferably of at least

5

about 42°C. Varying additional parameters, such as hybridization time, the
concentration of detergent, e.g., sodium dodecyl sulfate (SDS), and the
inclusion or exclusion of carrier DNA, are well known to those skilled in the
art. Various levels of stringency are accomplished by combining these various
conditions as needed. In a preferred embodiment, hybridization will occur at
30°C in 750 mM NaCl, 75 mM trisodium citrate, and 1% SDS. In a more
preferred embodiment, hybridization will occur at 37°C in 500 mM NaCl, 50
mM trisodium citrate, 1% SDS, 35% formamide, and 100 pg/ml denatured
salmon sperm DNA (ssDNA). In a most preferred embodiment, hybridization
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concentration of detergent, e.g., sodium dodecyl

sulfate (SDS), and the inclusion or exclusion of

CRH1L bedurNA2 @ rig 268 hVKNa@ih, 250miNi esisoditil ditrdte, 4 % ABS, 50%

art. Various |levels of stringency are acconpli sheg. bg/ .

faianiide, 4100 weiloBNbndisel Driariagons 8adhese pnditions will

preferred enbodi nent, hybri.dization wll occur at 300C
i be resdiliepraient t%oﬁﬁ/ﬁig‘ﬁﬁgdﬁitﬁ‘?ﬁ%i trate, and 1% SDS.

10, BB LSRR gl il o

Y , Y r 108y A didris camebadefired spbaton
%&?W&W I n gg&ngbsyt prgﬂf%er rced enbodi me?i}?,

hy&idedliratioh endiblltemperatuzt LS ven wash stringaacy canberipgreased
trisodiumcitrate, 1% SDS, 50% forpani de, and ngo. |
Ny decrsaging saltsenesntadion AL BNCEHISMEISBPERHETG | HfXxampie,

FeiringeitsBpanorneRbs ondat Rl SR i ferk By ]S than dbou

2?& I %aEd WnIEAM ﬁls%@iu\fﬁ”bi’trdé@ attd ﬁlﬂgﬁﬁefelrtawqess than about

ency conditions can be defined by sa

COHGENt KAl 8nd a5dmby thisenaditiae. SAsngbaivempeeesthre conditions
stringency can be increased by decreasing salt

c émcthatwashistepsovilbyrdinarilgasélngde e deppemtueof atdpast about 25°C,
exanpl e, stringent salt c ntration far e h

stmgg pigfieraby oF at lepstabont oS 4 Oamﬁfefé%&ﬂﬁ%jﬁst about
angd, trisodi,um.cii. , : § l;
b B R R LG P30
SNa:dlg?g[SMtﬁ@p&ihﬁ{ st aRdi 6.1 9SDROMn haoveplefaieps

Wi obrdi nari

y Include a tenperature of at | east o
abaibodahat, WoKE swps fveitladdeyr af 428C irehs mMBSaE], 42emMritisodium
nost preferabl at | east about 68C.. In a preferred

e nttoate et Q-l%éﬁgsﬂém’l preérgeqst embodiseentawagh Figps will ocour
DR it ARG el Spa B et ST 1 4SR50 Btoml
150M Nadl & £ sodi-um i 0

LS5 o e PR St s o

I ment, ps wll occur at
6 i MR Echnikues AN el dodinmocthbseasldlled ha tie avmnd are
S%gg%gbc#‘?izonal \(/;ar%klati ons on these conditions will be

r glagdrilyeda fpecentple ointBesten skl [Dasds (Feienae Ea:180, 197 7);

Is-ly LC?nru:ng‘égfr? ;Ill(i) ?ﬂ@tggggsn(g%ggZNgtrl.eAgf . ISc%(.,n %\ggx I78:3t9%?,8f975); Ausubel
et al. (Current Protocols in Molecular Biology, Wiley Interscience, New York,
2001); Berger and Kimmel (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 “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 0z.) or below the 10" percentile for gestational age according to U.S.
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descri bed, for exanple, in Benton and Davis {Science
196: 180, 1977); Gunstein and Hogness {Proc. Natl.

wae@d/034307 , USA 72: 3961, 1975); Ausubel et al.PIUS20651034483
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Protocols in Ml ecular Biology, WIley Interscience,
New Yor k, 2001); Berger and Kimel {Guide to Ml ecul ar

GhBrRk 4 b€k wai?mer géQaionAcgddyi racEmsity, Aehinfurticpx (Zhang
and Sanbrook et al Mol ecul ar C oni n%h A Laboratory
£

I\Bﬁmﬁbweﬁd%s@p HmgcrlaBHR00: Mo r1908) y Theseslow Wisth Weight
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that n%%; b%%@s gﬂ%lﬁ’ﬂlUG’Raer Ygiaght for the

glégt%ﬂni e current Wrld Health

O gani B?t“h’&@rlé"’ st @BARD ﬁl@ﬁsdr@WAbiﬂetﬂib detused, for example, to
wei ght fess than 2,500 gm (5 | bs. 8 oz. ;},or bel ow t he

1ihpaeriae idvdleof a)polgypsphde onniclageacad omladulg of aaterest.
UStabIes of birth wei ht for,. gestation
rﬁwnpllmy mgfricainelyde; huta t(hZWé?fg E%%é‘gcal%‘éfp&as or
neco 00- 208, .19
b%\llgp‘é@r&?aeguﬁﬁ% r?té‘?serﬁé n-%egmago %S% ‘8%1 ZB%E onal
K
4555V LA TE S I VO R o oy

"ﬁ&ﬁHﬁfaﬁoﬁ tABebf, Gn MadnbRest Uaeithg ﬁregnmcgrrrplaeed hypertemsaree

l evel s of a polypept|de or nucleic acid_nolecule
oflisordezy asth as@(efqallampswmr e¢lempsits lande, nqyma geptrplubject.

I ted t h I
o e ) TR SR

sﬁ‘? fl Iﬁirﬂy%%t@%sls }%«?g\{\_s%?%er ni%fg{)g‘ s%l n% Itfgrl a‘?)toﬁfg:ego cﬁvv a reference
> UQiu%gE |gh @(Srﬁim%ﬁﬁj\éef ﬁb@ﬁ@ﬁn@ﬁ@ﬁégtﬁiﬂ&y\t@lateddhypertenswe

I 'sor as pre-eclanpsia of eclanpsia,

N@igaRdery.0 Bbhﬁﬂe st izt levekipeletirngnedby neeaseting d:het frapunt of
is used the diagnostic indicator of pregnancy r i%
sgu e

Igfxlpae; bewsd (ie. diamddergrewgh Bsten) gof totd AFEE v

ggngqével% Pk Lgpug s o mertameny e LR T g s pund
u I

e < g s

Oficfeldd Ale ddté@Eingd BYuRchsufial Wbt emendoef free P$(E'Ftor]fréeeVEGF
|s nmeasured by nmeaSuring the anount of free, boun

(i(i.€, nobloourd] toosFit-dyt Oné asewmplary memgua[sFétM(VﬁCélB SURIGE)],
+ free) VEGF or PI GF

also referred to as the pre-eclampsia anti-angiogenic index (PAAI). Another
example is the following soluble endoglin anti-angiogenic index: (sFlt-1 +
0.25(soluble endoglin polypeptide))/PIGF. An increase in the value of the
soluble endoglin anti-angiogenic index is a diagnostic indicator of pre-
eclampsia or eclampsia. Yet another exemplary metric is the following:
(soluble enodglin + sFlt-1)/PIGF. Any of the metrics of the invention can

further include the BMI of the mother or GA of the infant.
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| evel s are determ ned by neasuring the anount of free
PIGF or free VEGF (i.e., not bound to sFIt-1). One
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referred to as the pre-ecl anpsia anti-angi ogeni c i ndex
(PAAlI'). Another example is the follow ng sol uble )
endog| By “afd-bclangiskogiti-andiogenesis mEEx (RAALY Bpsvitibé gatio of
endogl i n pol ypeptide))/Pl G-. An increase in._ the, val ug
ofFit-bAV EGFubPEGEntod bk an andicatan gf apkrangiogeaisaqtyly. A PAAL

di agnostic_indicator, o reecl | a.0r eclanpsd.a

Carona hasMhnarPreErapk resien Bpold: snin e PR prettbncy
en in + sFLt-L)/ j i
CTRURE PRSI bRier suafY £ e PR pt £ O php Eclampsie.
GA of &g 1 - Q6di8BBREL dndai’ is angind genesiosof (sF1t-1
i ndex %g@?%%gén%éﬁ?ﬁtﬁagl%la i o of sFIlf- 1/ VEG- + Pl GF(

us @ch asolable erdioghnyPIGF. &or exampley gerales af ¥ varthighgy,

PAAl greater than 10, nore preferahly greater .than.20
i prefferdblyat (0 er bighar, o aperamuyterdydd %%ﬁ?féﬁé’?@l ative of 2

di sorder, suc S pre-ec ja or Ij o :
iAo Pl T Btk Lspos s egiamesia o
[ n%gx"si' s nmeant the ratio of (sFlt-1 + 0.25 soluble

e 16]Ip| r?)/PI GF. For exanple, a value of 75, or higher,

pr ef er pglayntRblplinke@hirmedntt thatreegqreedrel atsgnl&0fy saquence(s)
hi gher s indicative of a pregnancy conplication .
assoginneetbdvin shohyppent avioi penmitgale expresstabwhen s apryppriate

ecl anpsia, By "operaply, linked" is.neant,that K a,gene
amlgpp“l@&;@-myaayg@mﬁmﬁ@%‘sat%rgo 2t bt 1€ i gulatory

way as té permt gene expression when the appropriate
meY Bt )'(e. g., transcriptional activator proteins)

are bognd: ny 3k 8Eptalsie GG (S meaBya carrier that is
" phar naﬁéfeitﬁh%(r:a ei}ﬁg%cgelpt atﬁ% carrier" is nmeant a

cahydislogitialy Acephipid wl thgiteatddymannep tvailerdainitgpsthe
treated mammal whil e retaini nqtlzj t he ia,h%lr,apeu i C.
prlegrepdiitaspropetties afdhe eompownd Withhwakeh; i 15 nmunistered. One

adm ni stered. One exenpl ar har maceut i.cal | . .
2 DIy EhRHnTI St oA B SRl Tr Coiiiy SHBraRT ¢ Bpysicl o
Qher . POV AU Hoias &1 Shefbrifi@dtions are
f Sgﬁ%ﬁ'a i}beﬁ? h%?ié) ?%%gwg%%g%%@i E?@g%hli n the art a!noél
dgS6 e bnel KillSK BNt ddtl Reciibed ofor sxAnpteyin Remington’s
Sciences, (20th edition), ed. A Gennaro, 2000, . .
Liphaimeedutical Sciences, (20 edition), ed. A. Gennaro, 2000, Lippincott,
Williams & Wilkins, Philadelphia, PA.

By “placental growth factor (PIGF)” is meant a mammalian growth
factor that is homologous to the protein defined by GenBank accession number
P49763 and that has PIGF biological activity. PIGF is a glycosylated
homodimer belonging to the VEGF family and can be found in two distinct
isoforms through alternative splicing mechanisms. PIGF is expressed by cyto-

and syncytiotrophoblasts in the placenta and PIGF biological activities include

induction of proliferation, migration, and activation of endothelial cells,

particularly trophoblast cells.
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al 1 VUGN RERINBASHi N PoreenSIaA, itris andluded iothiodefmition.

associ ated with hypertension, it is included_ in thjs

def i ni tBpfipreBycldmpsiaBad nrepsi the nigltinssstam diserder that is

mul ti-systemdisorder that is . .
charactérized 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. All forms of pre-eclampsia,
such as premature, mild, moderate, and severe pre-eclampsia are included in
this definition. Pre-eclampsia generally occurs after the 20™ week of gestation.
Pre-eclampsia is generally defined as some combination of the following
symptoms: (1) a systolic blood pressure (BP) >140 mmHg and a diastolic BP
>90 mmHg after 20 weeks gestation (generally measured on two occasions, 4-
168 hours apart), (2) new onset proteinuria (1+ by dipstik on urinanaysis, >

300mg of protein in a 24-hour urine collection, or a single random urine sample
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CEEI e SR 10U 0 RARL) dr BBl Rig LA ilancously o
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t ei [ d HELL d | '
oL R AT T s
[ ¢ 1 t 1 .
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Oneesisiz)ahflyhe senteal meprauseybienbid. & celsbral gdemg angesercbral
devel opnen

SNl e S0 GASED S T L
25, LB LN, B0 CPIP R S Hocrtasn

dmgﬁ' periportal necrosis) and the central nervous
system (e.g., cerebral edema and cerebral henorrhage).
The et iRy} tgynoiurehreselanpss” issneandpyéreclampséa with onset of
secondary to the devel opnent of cerebral edenma and

f syaiptema st/ oreaksdr <Y weeksvessel s in the kidney.

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 “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
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(BOgDeptide s krowE pogmab e FonEet oot AR aPal
det ect ; ey :
CSPbl =Sl BERRREY LRSS 0inkia or colampsic)

spbi-@eferé MRt sthidapd 89 1aR1” Rhtedias vidudbshompenterved from a
pregnancy rel ated hypertensive di sorder, such as

pfﬁ”eﬁmlcta spmipie. OAI Ilm'h?hﬁbmn_c];a_s’@gﬂp@?@r kenak cqtg‘tl)qq@ﬁ/altqe or
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f | at ed h i i
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C 3fedifindy VBMIS fahe muuther watglitwddhé fets sprimrdisgnaesishpipte-
that” is matched to the sanple subject by at |east i)ne .
obchhepsiabt evlamgsier pne aifamilydsstary ehpre-¢gjampsiagyeclampsia. A
fetus, maternal ~age, mafernal blqod.pressure nri .
o BERNE Y eHES? AP SHREQOAGS dLF PP RETiREgt fumber

S:XISB?{%@ &Qo%a%%pge%g ’&l P owh 1 H%Yéa %glfggaﬁﬁy $lated hy le];/tensive

anpsia or e , and a fam

hid?§o?flé’r QI hEpRELARMDLIA Rlech@hmiphat isAndtphad td the sample
referenée” sanBIe, standard or value is a sanple or

valibicoby atldaet onteot thedollowingicritebipe gestathenal jage lof ihfetus,

t %ggyn%l ?1g§,rnigtne?rr1]aclyblcr)oecll S;ezgurg%%%&ttg ?)?ei:gvn%ncy, 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 20% or greater, more preferably of 40%, 50%, 60%, 70%, 80%,
90% or greater change in the level of protein or nucleic acid, detected by the

aforementioned assays (see “expression”), as compared to an untreated sample
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i giRéAgiUpleaant imhidedreitienabdigglgrifemoldsate. 19RNA includes
nucl eotides in_ length that i

; d id i f
t anlg dorng oh dsRN A (rareal yigsdly %4%3&&%’8‘#\&? 3%%5%% E%Nﬁ’e
i d i t,. f ' i .
C PR s BN P BRI AR R R ombinanly
o . ! Whi ( ,
AL LS Sl

( RQAEs) thibi adidtion, detsiond systidutidrs anfl/dradigestiaséiege or more
partially purified RNA, essentially pure RNA, )
symitleetides. Rich akerations aan inglystedhia @dditrggt Ben-pacleotide

A hS LU DG GO Ly SR A o
.t er ati on, of . ighas,
g5 Sha b TGRSy, ifrtered

MR Q1§ Bfnent YEH RAFA tRolebiles B6iitain #8° hidrok91 gfhp. Mucl@dtides in
23 , or 25 nt RNA or internally (at one or nore

nuké BAVA desleotilet loé tiR\Aesentrinvernticef eanr also entpispann;standard

kﬂ&o@%ﬁéﬁﬁﬂdﬁg ﬁgg—tn%irur}al?y :cg)'ccdqr%/i%[g%l)deo {d%g Bt
deoxyribonucleotides. Collectively, all such altered RNAs are referred to as
analogs of RNA. siRNAs of the present invention need only be sufficiently
similar to natural RNA that it has the ability to mediate RNA interference
(RNAI). As used herein, RNAI refers to the ATP-dependent targeted cleavage
and degradation of a specific mRNA molecule through the introduction of
small interfering' RNAs or dsRNAs into a cell or an organism. As used herein

“mediate RNAi” refers to the ability to distinguish or identify which RNAs are
to be degraded.
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C EEcEmBb itk PPl et oiies i if tlekste ihfctionally
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i meuee wnbilicheemidthelidrcelnghd demeshiovmtubé pradvsedbyr e
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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. In
one example, an antibody that specifically binds soluble endoglin does not bind
membrane bound endoglin. In another example, an antibody that specifically
binds to soluble endoglin recognizes a region within amino acids 1 to 437 of

endoglin that is unique to soluble endoglin but not the full-length endoglin.
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endo Iilg. I n anot her exanple, an anti body t hat

J&&-‘H ally binds to soluble endoglin recognizes a

r egi ongyikiibdiailoidesiicd” Is ineardi3y nodleienubig bt amihebcids
uni que to soluble’endoglin but not the full-Iength
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cat, {43, thi finiti ; S
okt B30 .01 1 o gl By WA 3BCond mucteic acid
" sHoshRMdalsk uérfé%,né.gc ah"enldd Hﬁ%’i”soﬁlb![w&ﬂl(ﬁiglinaé‘dg@eﬁée.

afhi o hcid Sequence Rat, vvhgn optimally al1gned, for
exGUBNL A s i dentitirenmgtheaded de sefel bedatielotwpes had éergths of
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OFKuen8ssuoB s Tokl-lauibise@ernsacePIEQRes O I IFRAZCRICREBIHSS,
nucleic acid or anj.no ac¢jd sequence, e.qg., an_endoali
oRinséons) oA GPIdiNg ABGOR ECSUIRIGHE SYRPRE, RO PRYRS.

may be used ;t f. [ . .
e B et RSl SR SWh BBLRS plpopides
gﬁ}a‘#ﬂcﬁgﬁr‘i&d Q&@f&n@@ssis dednretihed 8l vaeom ways thadargwithin the

or regul atory sequences, exons, introns,
pslaiiahahs artafist igetaned, usipopéniods avattable nompdtensoftyvare such as
bet ween two pol ypeptides or nucleic acid sequen [
dSmathnMasernpan Aﬁgnnmt (eypehs ha¥- ardeMait S?Vﬁteﬁﬁén Zﬁ?'s%)sj Mol
in.the- ol I nst.ance, . usi ubl ic il .
cBiph 1 27t MR Run i aiitabr At i if diptied
(pHd 802 )G end¥ahtcBbPPIus™,
1%‘%’(&5@? {}FS;S;,ﬁgééﬁ%ﬁ%ﬁ)é%ﬁ?ﬁ&i%@at&%?ﬁt r man, Ad\(/: ancesl,l Si n
ARBhivafy, Ml DagRéf g@ﬂ%&z}aéw PraR81 By quence madJinicisred Dayhof,
into GeneMatcher Plus(tm), Schwarz and Dayhof (1979)
AML&x, Bl pr 138 58,981 A cerogram $Besictlucel Aé@mﬂn,t Seatch Tool,;
(Altschul, S. F., W. Gish, et al. (1990) J Mol Biol 215: 403-10), BLAST-2,
BLAST-P, BLAST-N, BLAST-X, WU-BLAST-2, ALIGN, ALIGN-2,

CLUSTAL, or Megalign (DNASTAR) software. In addition, those skilled in

the art can determine appropriate parameters for measuring alignment,
including any algorithms needed to achieve maximal alignment over the length
of the sequences being compared. In general, for proteins, the length of
comparison sequences will be at least 10 amino acids, preferably 20, 30, 40,
50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 200, 250, 300, 350, 400, or at
least 437 amino acids or more. For nucleic acids, the length of comparison

sequences will generally be at least 25, 50, 100, 125, 150, 200, 250, 300, 350,
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BLAST- N, BLAST-X, WJ- BLAST-2, ALIGN, ALIGN-2, CLUSTAL,
or Megal i gn ( DNASTAR) software. In additi on, those
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wﬁ?ﬁafﬁmeﬁé%%%@)a%d PG eh BB hypstefian )
i) ?t @}5‘23 ?o Bl PIROsybonaf 6?}6&%&1&@9&1& can also
at1on, new ons

t proteindria (1+ by dipstik on

U hladayais dyzReeetgn ahd glaheiubar endati®didsurr hypentgophy. By
col lection, or randomurine prot ei n/ creat| n| ne

>(fsginptamsl of 8ylappsil” s msanbiherigysiansnentsy eyt the fol?owmg

protelnur|ab 12 weeks st partum Thes torrB f .
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f ol | owipsig gy b AT elsowR fiiteOB ANGF-PY” it liednt bl mamawmlian

of a recent pregnancy: seizures, conm,

t hyrowitto €xctopiat has TGFep béalegimal wim’bmrcylsad@nmbegﬁﬁ a family of

cerebral edena.
structurally related paracrine polypeptides found ubiquitously in vertebrates,
and prototypic of a large family of metazoan growth, differentiation, and
morphogenesis factors (see, for review, Massaque et al. Ann Rev Cell Biol
6:597-641 (1990); Massaque et al. Trends Cell Biol 4:172-178 (1994);
Kingsley Gene Dev. 8:133-146 (1994); and Sporn et al. J Cell Biol 119:1017-
1021 (1992). As described in Kingsley, supra, the TGF-B superfamily has at
Jeast 25 members, and can be grouped into distinct sub-families with highly
related sequences. The most obvious sub-families include the following: the

TGF-B sub-family, which comprises at least four genes that are much more

similar to TGF-B1 than to other members of the TGF-f superfamily; the activin
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rel at ed paracrine pol ypeptides found ubiquitously in
vertebrates, and prototypic of a large famly of

MeiAERADy %&M}Sﬂﬂslng ihbhey-asithetdrbatimeanor twos plitogeitesinkibinB-A
factors (see for review, Massaque et al. Ann Rev Cell

Bad irfhiibiap-B4 T ]r(el@@pentml«;gm@ @mﬂeﬁ whieh gaeludes the

EB ;f;:;algzzr?la }éﬁ@lcg%éﬁglﬁi? aa;dl%lg’ﬂ’ée |V%lhl S@n %ci ?511 %grixaé@n of

s aggpical?ﬂ%se}ﬁ i a%{rgra%l% A @@&ﬁh%é’un‘?ﬂ%? fit &H %r Tﬁ% mBscles. The
I6EURSE- faﬂh_flilﬁ qi18ikth 'i‘l%luéééba hambbt %m%ﬂﬂalﬁﬁ@ﬁbMol@s@W@dl

sequences e nost obvious sub-famlies include the
f ebteoitidagtivé hetiviGh-ihclading BIMR58. \@thcmmem’qma oftheal GF-f3

| east four genes that are nuch nore si m t
t baperfamidy nmlucﬂmﬂtmless)dlfqu@nu'c@mbfaﬁ% @3 G[ﬁ% 39{7GR_
:‘“ ForsaiT ot L in AR U U B s o i
ecapen
SSERRFRRAR S8 B ROEYF RS ERShadRe Tt and s -

f %Jﬁﬁiés%e aflaRAtABICC1BNS t@Bfe aasthet fO@ tohwher mphibetseof the
er the skin or into nuscles. The 60A sub-famly,

WIGHH-Bi supktfarsilya and ibee ofien baemgtaupediiogetheyss pait ok a larger

ost eoi nducti ve act ty, ud
et ool BRI s cidence

SorsSIRCo B A Lshar s Sl gy o
seahbslﬂtl%lg@ta Y)%Ch CHAQS RP %erfermmf& foAsbAIbetCONR:. TGE-B

e DPP and 6QA ‘subfam|lies are

r @l,:gé rag apio aye t (M@suagaaet h]leﬂnnhaﬂetz Biothem. 67 753 91,
ers o the T erfam ly, and have often
grléapeibssogteh é?ura.SOpa nobPew, Véﬁ@ 617 T dPPEBt ToH- Bffunctlons to

nol ecul es ¢ DVR an. ate

o RS OR B TR E A SSHE PPl ipgooaqggness.

t erm i

S A it ot <G nE AR o T g RRTREIL GG, TRES biso
T%IIBI@ WBR pkStiel i AP irPRRh P BEI &ffes ahPYQ:&ﬁ%ﬁhﬁﬂ@tte tak synthesis of
Annu. Rev. "Biochem 67:753-91,"71998; Josso et al,

Cyhatrix@rote@es). Dev., 7:371-377, 1997). TGF-b f uncti ons

to regulate growh, dlfferentlatlon h||t tissue

r enodelBntherapsitig @ﬁwrg is meant an amount that when adm1n1stered to
a patient suffering from pre-eclampsia or eclampsia is sufficient to cause a
qualitative or quantitative reduction in the symptoms of pre-eclampsia or
eclampsia as described herein. A “therapeutic amount” can also mean an
amount that when administered to a patient suffering from pre-eclampsia or
eclampsia is sufficient to cause a reduction in the expression levels of endoglin
or sFlt-1 or an increase in the expression levels of VEGF or PIGF as measured

by the assays described herein.
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woul d repair, apoptosis, and angi ogenesis in many cell
types. TGF-b also inhibits cell proliferation in many
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proteins. By "therapeutic anmount” is neant an anount

that when adm nistered to a patient suffering from

pr e- eclBséaAIng” iealeanpadministesiuf fa aingpountdoorcapbamzceutical

qualitative or quantitative reduction in the synptons

ofcoppesiinafopsherapeuticcpuppsesa b “deat«lisqsed” AERES I A

“therapeutic amoupt” .can al,so .nean an anmount that. n
S RGeL el an USRS Tobenr o A SRiFpCffbady

or, - a .l el e t > [ i e

pHELRFRRR o B9t 10 BhfRNc e SRR F fRENEI, Tielifallythe

| Bubfeet RXAASSSea s |s_ﬁﬂ%iriﬁﬁ(ﬁoﬁ~{ B@refiardy@ongsliomiasusestiated

by t'he assays described herein.By "treating" is meant i

agvitinhgpetdnsipm sccmpoprededampsiaharacianepsia,dedsed on identification

conposition for therapeutic pyrposes, Jo "treat

diof @ay @f the charactegptic ﬁ}’i@?ﬁb%aw@ﬁa Relayp or thepss of ths

r diratiostif udfladd SACTBRE pofif. TE TP Ele R BRI Rt
P@?&@ﬁgﬁ&&% trEQﬁleF’&' BF 8 Ghibjest AhBI9RSEGetan, B WRb if18udceptible to,

a‘pr ancy conplication associ ated wi'th hypertension,

S g rtiR&whseatatilaom Slbﬁel@?ir%&i pameiuby diseasel Breferably a subject is
identification of any of the characteristic synptons
delstarinieed treboal Bsk o%ée‘cﬁé@pmg prerechinzRpie of pelaimpsifogdng the
degcri bed herein vent ise.astﬁﬁ'%g{ efers t

., Jo. "pre 0 .
oAt ehods dessahel berein JBPEch e 61410S g qaodiments,
i1, . but. 0 18S: t.i : IR AR :
oftreeiBd MR st RER G P ool Y B ARt o Brophylacti
SURi66desi S determined to be at risk of devel oping
pre-ecl anpsi a or ecl anpsia using the diagnostic
net hod Byléwophdidasth és meant fhkusesectodehmakéadl layenoavering the
enbodi nents, treating is the admnjistration to_a

mértasipcyst thaseradss the gteapeunpeossrangy hpmighawhich the embryo

pur pases. By . "tr oblast" is neant, the mesectodernal ..
D RS &5 e Pl ARPREE ok B bR TR 54 A MBlcion of
uttﬁéip eficosa and through which the enbryo receives
nour shment fromthe nother; the cells contribute to

t he forgptiaubi ehbistheliaCemivath factor (VEGF)” is meant a mammalian
growth factor that is homologous to the growth factor defined in U.S. Patent
Nos. 5,332,671; 5,240,848; 5,194,596; and Charnock-Jones et al. (Biol.
Reproduction, 48: 1120-1128, 1993), and has VEGF biological activity. VEGF

exists as a glycosylated homodimer and includes at least four different
alternatively spliced isoforms. The biological activity of native VEGF includes
the promotion of selective growth of vascular endothelial cells or umbilical
vein endothelial cells and induction of angiogenesis. As used herein, VEGF
includes any VEGF family member or isoform (e.g., VEGF-A, VEGF-B,
VEGF-C, VEGF-D, VEGF-E, VEGF189, VEGF165, or VEGF 121).
Preferably, VEGF is the VEGF121 or VEGF165 isoform (Tischer et al., J.
Biol. Chem. 266, 11947-11954, 1991; Neufed et al. Cancer Metastasis 15:153-
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5,332,671; 5,240, 848; 5,194,596; and Char nock-Jones et
al . {Biol Reproduction, 48: 1120-1 128, 1993), and has

VESE, 1919¢) oghivdl is dlebéritiddyin WEGPatent Nas. 6314d,768; 5,219,739; and
gl ycosyl ated honodi mer and includes at | east four

1496, hatgrineoiposi Spiviseanoes dlop eludpbare mutant forms

BN b S LA AR Tt BT oo

| | I |
TR P, e et A Vior
E%@liﬂ@lﬁdé‘é‘ Xn%ﬁfaalﬁé’d‘fdﬂhsr@mEGFoiuth&éftﬁém &@cﬁbed in LeCouter
A, VEG- VEGF-C, VEGF-D, VEG-E, VEGH

VE(#H] ESuiente 2BEIA-39}, 200 f exldidugh hm’l VEGRes ME@I@(L the
or VEGF165 isoform (Tischer et al Bi_ ol
28®entiondy not igsied to @gmanrf@mlé @ngtcagpnclgg(ﬁ eher ammal forms of

sis 15:153-1 whi ch is described in
%ﬁ? EnNSE, Tag $7°f7% f“%‘1)219 739; and 5, 194, 596,
her eb b L
y nynr WBRS} W Al rﬁ&%@uleAhéPal ‘y'lfér%ﬁqi&h% plasmid

mut ant s the KDR se ective

aBﬂbE&&n@ﬁh@%é livt® WisST fi %@@dﬂt@@ﬁD}ﬂA@l@ be ﬁtseﬁbd owoned A
Biol. Chem 276:3222-323 2001). As used herein VEGF

akmmmammwﬂhmmmma @rmgrmumqgeme@u@homsﬂ@s; ¢854 may
descri bed in LeCouter ef. Sci. e 99: 890- 8
2b9@ppaMpﬂf@@§rnWe 1qnslgkﬂ é?fglﬂ*‘rdeﬁostﬂﬁ &eh H’E%a&iﬁm
aﬁ\l&hfhaﬁ 61?%1 BF 8@%%%?% 15f %p?r%d&nlgllec @@ Vl?%%i‘ Egﬁ‘taﬂ{shaeﬁromoter
'8?9%%1%2}) ink¥d 1/ Eﬁ’é or b(‘?dlﬂ% i‘é‘%mﬁ sER iR @sod ﬁandféd;t%ﬂ #to a

derive roma p asmd or eri ophage, |nto whi ch

f recpRat seldf arDRIN Ariyedpeedsader t ed or cloned. A
reconbi nant vector will contain one or nore uni que

r est ri thenfesitures ané advaniggaseofdthp apyantion \Xﬂl b apprent from the

plication in a defined_hos ehi | su
{ Rallowng Seigrietion el dunietrised epPatiTarts xTIh duiaro the
coga: ns a pronoter operably linked to a gene or
'%15' regi on such that, upon transfection into a
recipient cell, an RNA is expressed. Other features
and advantages of the invention will be apparent from
the follow ng descriBriefDestriptionwidhedMevimgsodi nent s
thereof, and fromthe
The patent or application file contains at least one drawing executed in
color. Copies of this patent or patent application publication with color
drawing(s) will be provided by the Office upon request and payment of the
necessary fee.
FIGURE 1 is a schematic showing the endoglin protein. SP: signal
peptide, ZP: zona pellucida domain, CL: potential cleavage site (amino acid
437) for the release of soluble endoglin, TM: transmembrane domain, Cyto:

cytoplasmic domain.
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application publication wth color draw ng(s) will be

provi ded by the O fice upon request and paynent of the
necess pIGUREe QAFétfa%ﬁhé,ﬁrédiateacdméeqlzlaﬂmsmtmeNo: 1) of
endoglin protein. SP: signal peptide, ZP: zona

peblubl etalogdimei FIGIIRE A steaws tle mrdimtethansia acidaaimwmce (SEQ
acid 437) for the rel ease of soluble endoglin, T™

t Hals@eAbehselublendoglivyt o: cyt opl asmi ¢ domai n. FI GURE

<ol ubt TG B ol Bl SRMELRRLSGREIRAA fegrb 48

aci 1 : | |4 1 ti

R A e o
| Pi/@nﬁnbi@s Pp peehpRseiitas fonoseveire pregelanptiespréghancies (P).

placentas frommld pre-eclanptic pregnancies (p). and

pl acenFASURTGHh is evesterpridotdioaripg icadpg i paoteinelevelsym the

L LB B S B S PSSR
P R B PSR LR et e iR Gl 1R 2B 38t dtBrnal
ML @D &lons & E}S;@”gﬂdh@ Roind. CURaWestaritlot Whe phtiddaisingdh N-

was probed Ihg a Nterm nal anti body obtained from |
Sagrhangl artitRidgtabtained dgyn Sknia. CrugSRiotech@ology, €1)., (Jaata Cruz,
shows both the 11CkD band in the placenta and a

i) et smwobptrieHkD kangriadhe pl@ﬁnw%l swaleno3 klp band

the serum sanpl es. Fl GUR is a graph that shows the
citfasdt BESSABE e ahaseu | @'Ejs%ﬁfsegﬁpgﬂﬂng’ﬁl%qndogl inin

wonen WrERypReIRl, Sél’éﬁﬂ‘ﬂzﬁ?%ﬁowg‘tﬁéjciﬁ’ftﬁaﬁﬁ 2BR&irations of
severe pre-eclanpsta and non-pre-eclanptTc pregnanci es

C QBRILIS 8t @Sk 11y inPk Bniearwitld abinalrpregiidcybhihbipepadampsia, severe
were obtained within 24 hours prior to del i.veré/.
Spiretetlangrsitoghd nowgse-welsptiscpraghangiescEnpkzatpd by previgrm

E (glgljgp]g}./ z&ﬁ @@Qme&@%tpgf Sg,[e)g ogta}‘ﬂedT\-{Ji%ﬁi% éjﬁlgurss r]]p%vgrttg %telivery.

Soluble endoglin was measured using an ELISA kit from R & D Systems, MN
(Cat # DNDGO0). These data show that soluble endoglin levels are
significantly elevated in pre-eclamptic patients at the time of clinical disease.

FIGURE 6 is a graph showing the mean soluble endoglin concentration
for the five different study groups of pregnant women throughout pregnancy
during the various gestational age group windows.

FIGURE 7 is a graph showing the mean sFIt1 concentrations for the five
different study groups of pregnant women throughout pregnancy during the

various gestational age group windows.

FIGURE 8 is a graph showing the mean PIGF concentrations for the five
different study groups of pregnant women throughout pregnancy during the

various gestational age group windows.
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the tinme of clinical disease. FIGURE 6 is a graph
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the five different study groups of pregnant wonen
t hroughout pregnancy during the various gestati onal

age gr PREUNEJQNG oripi3Riving the FalicdBbr theawlutde thdoglin anti-
mean sFltl concentrations for the five different study

gangipgenic indegfanirevectampsiaaotigngitgepesig fansamples talgn prior to
the various gestational age group windows. FIGURE 8 is
achnigphsygnpigittg t he mean Pl GF concentrations for the

five di st ud r qups. of, pre

L oo RO 03 RSl SRR s ot
a 2 : -
SRR e O ARRPol bk onel shthnorh ity pr

f eElaRiRi1LERARS iveeckB).i - angi ogenesi s for sanpl es taken
prior to clinical synptons. FIGURE 10 is_a_graph .
showi nFIGhRIE8ans e grepnshawingribe eplubls ensdaglianysyppgiogenic

according to the nunmher of weeks hefore cl.inical

p e \aleespecerdipg égg\éq BUpgr QSWea@elP&fe?e ﬂﬂ%@%ffinﬁf‘ére pre-
a_graph.s i ol ubl e endoglin anti- angi ogenic
iﬁg](r?_}?&{féaf <§§é%e:%8ﬁ'g to the nunber of weeks before

cli ni cEGRIEEMRGA gﬁeﬁ:{h ﬁl(ﬁﬁh@ﬁﬁ@hﬁeﬁﬂgn‘ﬁ%%%éﬂdo%in levels

FIGUE 12 is a graph showi ng the alteration in sol uble

efiige@khout eghadyhioo tghopte-grlagpsiac(PHExd7 wecks) before and after
pre-ecl anpsi a (PE>37 weeks) before and after synptons.
FSBUROMS i s a graph showing the alteration in the

sol ubl lLiin anti-angi ogeni c i.ndex l.evels .
©hr ougRGURE s s Adep b AE g E ol tin B B¢ Eolubly endogtin
i iCi | Brefedhmpki

g B 8RR My S

dypEBa7 eRska) bofoad ahd BREL Sisbtemsand bef ore gestati onal

hypertension (1- 5 weeks precedi ng gestati onal )

hyper t @IGURE (lekis iargrapls sBowingethe sbluble gadeglin) levalsdletected in

nor not ensi ve controls. ) . .
women during gestational hypertension and before gestational hypertension (1-
5 weeks preceding gestational hypertension (during 33-36 week of pregnancy))
and normotensive controls.

FIGURE 15 is a graph showing the soluble endoglin anti-angiogenic
index levels in women during gestational hypertension and before gestational
hypertension (1-5 weeks preceding gestational hypertension (during 33-36
week of pregnancy)) and normotensive controls.

FIGURE 16 is a graph showing the soluble endoglin levels detected
during the 33-36 week gestational windows in women with severe SGA, mild
SGA, and normotensive controls.

FIGURE 17 is a graph showing the soluble endoglin anti-angiogenic
index levels detected during the 33-36 week gestational windows in women

with severe SGA, mild SGA, and normotensive controls.
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FIGURE 15 is a graph show ng the sol ubl e endoglin
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hypertension (1-5 weeks precedi ng gestationa

hypertensi on (during 33-36 week of pregnancy)) and

nor not eNGUREE ¢8RS 4 8tph FHORIRE tA6 chscentratiaplofshtthiangd soluble
the sol ubl e endoglin’levels detected during the 33-36
vesdog)asinathic camie pregnimipatientapheitedvgans aech etisea,

mld SGA, and nor notensive, controls

FI%URE 17 is a

gr aph EEGNR% 19 ghows Pb@?‘ﬁn’&ﬁ%ﬁph%ogﬁ‘?‘ib Elae, yorescence
i ndex | evel et ected durin - :
quetiie ahandosiGeer ind Sbetth hi5HE 2R CRE)for pre;gelamtic
S RS 0 it @66 2NN stai
Pl A0 RETE gy omad gh R (34l s
epggatulPlenath Selcpditeanl thgsahiblpandegiirs Eontrokplaagrbnsir the
each other. FI GURE 19 shows photom crographs of double

i appropfiatogestatamat windows Mgro dedveibfonhpiiads Wahgpre-term
smpot h muscl e actin (green) for pre-eclanptic

pl ntas taken at 25.2 weeks. The anti body used to

det ect [ ' i

he- sof it o aflsibRs helbitettapay B HGDE 2RI AR Esconce
a i HPRAd siobEPMEIsYR R tid € steeall féir lampti
pgit%:hgﬁ s&vtaﬁ?ﬁglgég??&m I'ngk?or. FISGURE lzgggho?/i\s pﬂél.ec anflp e
p ?tﬁo@ﬁia@ talgrregthe . DfvedksibThe iantibody bl testtetendoglinistagns

0 endogl in (red) and snooth nuscle actin (gfeen

f
pbeitubihiapeit oploat BRI SRBIPIS endazigL v RSel Fgentas for the
F approvsiagt Beaioyt FRdowS DS deRuit BoBhaaihs withpeertsm

phaggntas for the appropriate gestational w ndows were
derived frompatients with pre-termlabor. FlIGURE 21A

i's a pRGRBRIACK 4 piotagiaphaditbg hatwrddiogram from

I nmunopr eci pitation and western bl ots experinents for
e imaglnoprespiatidmatd westeot btpeiperphents femendoglinsesingrboth

e R bt T e S AT
S Eﬁ?ogl?(i]ﬁlgy% gﬂaaﬁ %@%%g%iﬁﬁatpéna&?@%&erg Bt Q}Eﬁéariments for

endoglin using pre-eclamptic placentas. The three different N and P samples

represent individual patients. For both figures commercially available
monoclonal antibodies were used for immunoprecipitations and polyclonal
antibodies were used for the western blots. Both these antibodies were raised
against the N-terminal region of the endoglin protein and detect both the full
length and the truncated soluble endoglin protein.

FIGURE 22 is a graph showing the results of angiogenesis assays using
HUVECs in growth factor reduced matrigels. Angiogenesis assays were
performed in the presence of soluble endoglin or sFit1 or both and the

endothelial tube lengths quantitated. C- represents control, E- represents 1
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wer e us_ed for the western blots. Both these anti bodi es
were rai sed against the N-term nal region of the

GEQ/%]I' dfsadisleaindoglial afdéSaeprdsents It pe/nilwfl sHlEngE k-Saepresent
the truncated sol ubl e endoglin protein. FIGURE 22 is a
gtheptonstioniion of Heug/ed o Fs+ dfugimdiod gEHés Rata seprpsenis a mapan of

HUVECs jn growth factor reduced matrigels.
Aﬂ@”ﬁ%@‘éjﬁ@ﬂ@el&%%’émﬁ@% perforned in the presence of

I ubl i . e
ube | EIGTREE aud Pler L iorBhe 1, IigRRa s pUIBl MBI n
&@ér}fge/?%%igﬁn beus AlsegdedspinbEearblog 1dkaaedn Snice RE desutitied in

I sFItl. E +S represent the conbination of 1
n?ieﬁﬁaﬁ:ﬁ'iaﬂ% and.nmjiods. @3- efitiol (GBR) 2Esembds endaglin, iBesiflt] and
of three independent experinents. FIGURE 23 js a graph
s Bl st Hesalitblesindoglina Dase Fapsassints  yagan of el dgpendent

organ.beds assessed using Evans bl ue | eakage in mce
a*RREYEPYSed in the materials and methods. G control

(GFP), §§ig| . S eE

sol ubl g%gn og?ﬁﬁ.s gg%@ %@S@%@ﬁ% Egg&ﬁgg%%e 1% Tt fendl

| pHeRRRIRN i BRF e kishjedttGulRini2rbviascilagreaptivish expergments in

the percent change in rat renal mcrovessel dianeter

w&ree%msm@omfeBGFd% (B1oanalsEGF a3 (Ba:rpum dgses xprgingdiam 200

in the presen TGF- bl (B, d TG b3 (B3) .f

dpeesl T AAGnedm Hhasosems &P‘%‘P %neggowwg%ﬂﬁp?at%& & theSfence of

experi ment s ,we r | 0.t

ARl TS f gREMAE Trids iy BFSARE RS i #
%ﬁé‘hﬂé&%@ﬁﬁr&%@sﬂt experinents. FIGURE 25 is a

graph showi ng t

e percent change in the vascul ar

di anet @IGURE @3k arpraplostessielgsthe petdeat phapenadheadcular
ng/m of VEG- (V), TG- bl (Bl) and the conbination
( tieBhgter of sanad uroviesselia the paesenee of hing/wbebivitdel aN), TGE-

N e
TRty RORERRISIL:BRTLAE Sk oF YIS P e enogin
(E) (V+B1+S+E). The data represents a mean of 4 independent experiments.
FIGURE 26A is a photograph of a peripheral smear of blood samples
taken at the time of sacrifice from pregnant rats injected with the combination
of sFIt1 and a control adenoviruses (CMV). FIGURE 26B is a photograph of a
peripheral smear of blood samples taken at the time of sacrifice from pregnant
rats injected with the combination of sFlt and adenoviruses expressing soluble
endoglin and demonstrates active hemolysis as evidenced by schistocyes and
increased reticulocyte count. Arrowheads represent schistocyte.
FIGURES 27A-D are a series of photomicrographs showing the renal
histology (H &E stain) of the various animal groups described in Table 8.
FIGURE 27A shows the renal histology for the control group with no evidence

of glomerular endotheliosis. FIGURE 27B shows the renal histology for the
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sol ubl e endogl in and denonstrates active henol ysis as
eFIGUERIL A7 6)\showisi the vened hisiology dfor eblskinjeeted aals shywang

count. Arrowheads, represent schjstoc 27A;D
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hi st ol o E.stiai [ j :
abBictoREtor fleohRe shdofty s SR LfbdeARA—oRiRY Bfremely
h F%HER %Yorfl&rulit AR &RRES Slont QP eWil b eN1B5i8 Wittt piteidiresorption
glonerular endot heliosis. FIGURE 27B shows the renal
higsépibiady thopoddwsed. uhlldight drigidgnaphs) weteetdkgn otp0Ni(ptiginal
no evidence of glomerular endotheliosis. FIGJRE 27C
shognifitesiondnal hi stol ogy for sFItl injected rats
showi ng noderate endotheliosis (shown by arrow head).
FI GURE 27D shows the renal histology for the soluble
endoglin and sFltl inj qygtﬁﬁe&i‘{e%cﬁp Wwhno extrenely

gl onmefu

swol  en gl oneruli and severe ar endot heliosis

W t h prpt ehle dREEVEEHARatdohBIetsdoglit Rerehoalocyévased Al blood
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meemint mmplesiykerfromi WetheDesith A prégrangg relates hypertensive

di scovered that soluble endoglin.leye] s are elevate

i disorderd swelt @ﬁ@l@a@ﬁém@wﬁ@ﬁ?mm-méﬂjéﬁl%ﬂ@gém fHa5 be formed

pregnancy rel.ated hypertensi.y (180

o bd e atper o Pl A G bl e GRS fomm by

f g ] ' 1h€enta of
OB PR ey MRS sAophl i 0l e e
s lebdseryentoghts vfiheschmserial enhgiogenicendl mitegemic dhctors. Thus,
necessary anmounts of these essential angi ogenic and

nisbbipde enddglin isran. extrllent dagnastis rasrieypragnagcyfelated
excel | ent, di_aghosti.c t ker pregnancy r.el ated .
h)hlypgalft@mqu,glsgr o 1r;g]]al‘|el-ﬁﬂ?$f§pi}pé1pgacgqpﬂg§1g. gﬁghermore,

bR FiseOtied BicERctnicy ool Epf RGRAE S SR APalidetin
NI 8 St Eh fRERE! Sehbthat RAUEE sSlabléR] MO préssion or

expresgl on or biological activity, or agents that
i dolegial hetivlg crfaggnisvhit ihachss eyelsaf growik dactors, 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 to soluble endoglin, oligonucleotides for antisense or RNA that
reduce levels of soluble endoglin, compounds that increase the levels of growth
factors, compounds that prevent the proteolytic cleavage of the membrane
bound form of endoglin thereby preventing the release of soluble endoglin, and
small molecules that bind soluble endoglin and block the growth factor binding
site. The invention also features methods for measuring levels of soluble
endoglin as a detection tool for early diagnosis and management of a pregnancy

related hypertensive disorder, including pre-eclampsia and eclampsia.
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anti bodi es to sol ubl e endoglin, oligonucleotides for

anti sense or RNAI that reduce |levels of soluble

endog| i< gERRAINE ddretiption peasatddiertevelas shegifiouliinto
factors, compounds that prevent the proteolytic ]

c belabhoen duiglinhsFltrd priYEGE, moRiGEE, fibwatl gf: ctasd g lona skilled in the

2t 5PPAhE debed IBen PR o2 A0 SaPURABHOIOGIF S dboforms,
bl ock th h.f.actor hinding si Lavent i
apador afameetsle b o SR B P SEPI Y 0ol Ubi e

endoglin as a detection tool for early diagnosis and
managenent of a pregnancy rel ated hypertensive
dhﬁggﬂ@ﬁnmincluding pre-ecl anpsia and ecl anpsi a. Wi |l e

the detailed description presented herein refers

speci f Theldresend inventibhdeettrsgissays kased on thgdejectign of soluble

PIGE, it will be cl killed in .t t that .
ORI BEERR 1A P IR e o athiey cbef afpryHiinpsia,

memers, i sof o , 0 ' . .
caagti T bifbepfFievein AliEeddiths: Whije the methods
PUESE Hed HELERtiERE th PRE-EERSRSS ANE cklafpdiadipetifReally, it should be
detection of soluble endoglin to pregnhancy related .
hyipdeisertsi thet thesthiagierstic andahomisompngmetheispsf the invention apply
ecl anpsia, or the propensity to devel op such ..

o émeny pesgnancyFalatc iy pREehENS difrdriiBagdmg: o npkimited to,

B AR R ST B Bt g APt
rzlﬁ%%lgjl%Lf’haﬂoﬁY% n elf }S}réﬁgcl:lgfgl}rbsﬁr(%ﬁ'l&'}ﬁbiderate, and

pet tensi ve' di sor ng, but not
I isg{,é@?! and.ecgaddaiai onal hypertension, pregnancy with a
smal |l Tor gestational age (SGA) infant, HELLP, chronic _.
hyper t dresielrof endeghn eithsiftee; botad, ardatal devels, e measured in a
sever eg) and ecl anpsia. .Levels aof en lin,

 subjecheumple 4 yset ap apdydicator of preres pasiRlassia, o the
Wb S5 IRLF BRu Ehadghl, | 1 cat o of

pSi _ or ‘the propensity to devel op
such co0djbibengavidy Eiﬂhbh@lﬁfnﬂaﬁd\,/ efBniYstr, ©F aditBpemity to develop
ecl anpsia, "or a propensity to develop such conditions _
wishth sbaditians wwill shasearn inctdme dx fhreemgiressiaf ofia solubibé endoglin
endogl i n

pol}gpeptide. The soluble endoglin polypeptide can include full-length soluble

endoglin, degradation products, alternatively spliced isoforms of soluble
endoglin, enzymatic cleavage products of soluble endoglin, and the like. An
antibody that specifically binds a soluble endoglin polypeptide may be used for
the diagnosis of pre-eclampsia or eclampsia or to identify a subject at risk of
developing such conditions. One example of an antibody useful in the methods
of the invention is a monoclonal antibody against the N-terminal region of
endoglin that is commercially available from Santa Cruz Biotechnology, Inc.
(cat # sc-20072). A variety of protocols for measuring an alteration in the

expression of such polypeptides are known, including immunological methods
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endogl in, enzymatic cleavage products of sol uble
endoglin, and the |like. An antibody that specifically

bidikh a3 FOISAY s1ERUAG), bnd pedvide ptbiads fonyidpmosimgreaclampsia
the diagnosis of pre-eclanpsia or eclanpsia or to

| de nthaﬁ;psw muszek of dﬁvelppmgcﬁuob@wadﬁmmg A;,gpgn,, an increase in the
d| ti.gns ant i,.bod
gcigf sql]% ﬁdm@@gg%% 3 F‘H:@ ag/t havmg pre-

a 0

C%ﬁw@} f%?la%aé%%{gg%aﬂmh BB BT o o
I'nc. ( @évd%e& fevé 00 sblutfle ealb £l af a pbﬁh@é ohdichtor of pre-
nmeasuring an alteration in the expression of such
petivpgpid desclampsian dlun exampleydf thy lewwhofciobable @hdoglin is
nmet hods(such as ELI SAs and RIAs),

d
f mcraas&érr@htwg tpagetEenaelsis, H e gné@:‘r’/gv‘iﬁf/e a&?‘?%s Eb%f 70%,

dgbga%@f/n %qzﬁjgcrg ggls tg{)]lgsg ?leﬁ%&q%vgegﬁdgcgartﬁgrggte p1e-ect1£%p31a or
?ﬁﬂ‘f ﬁe{ CAﬁﬁltﬁ)rﬁHgbﬁﬁﬁs dd1BMLER AlerfiGFLIARREIsDS soluble endoglin,

or a Ity to develop such conditions.

ElsF}talt GVOEG@/ 6t PIGF rélativdlenemaldbiels & Bdicativeidfl eckampsia, pre-
i ndi cator of pre ecl anpsia or eclanpsia. For exanpl e,

.t bclahqos:clag\mlth@prcgmhsuby o éwed»@p Swgloﬁoﬂdibﬁmsﬂdfm@ﬂmqllfﬁ‘e’eﬂatmg
O a rerterence, % .40%
7605ung e%caamtl@ps ﬁg?‘éljl% cfogflél raBas fish &4 7 Uc‘?%the non-

;%d'%%ﬁlﬁ veflopB BpfiE) GPPal B G %%%f%%@%‘ “Biéviled serum

I s % %ﬂeatéf Hants ﬁé&@ﬁ &Tergb@:gt’éﬁﬂeﬂhdh@@ gl BBl most

s indicative of eclanpsia, pre eclanpsia, or
t peeforaip asddiyr then A6 \g/ab os umire coffwhilubloradoslin aédnsidered a
circulating serum concentrations of soluble endoglin
r pogitiveringhcator of@rereckyunnsiiy the n on pregnant state

Cer um R pBesmbgdmeny Tl 8P SRble ErgRE s ppeps ReA iR

? rhcgﬁ’}b%gatw}?ﬁ?tﬁgpé‘ ?}éo‘}r% of ?]FT#S ol ?gr gﬂ; g (ﬂ]bk)bﬂ)%%ﬁﬁ&@ br nucleic

CQBR], &8 aﬁsal cBritRgdtidiBetdod] Métnbd@fomhe n%dsﬁfﬁ?ﬁelﬁ of IsBlt-1,
one énbodi nent, the level of soluble endoglin i

maasGFeand B1GBraie deﬁtcnbnd\m P T Reblieatimin Namber W (1) 2004/008946

VEG-, or Pl GF polypeptide or nuclejc.acid,
c 01k Publicainalp, 20RACH0828 ohere b inuROmREaERY Tegprence in

tf‘lellf ehtirety. In additional preferred embodiments, the body mass index (BMI)

and gestational age of the fetus is also measured and included the diagnostic
metric.

In one embodiment, a metric incorporating soluble endoglin, sFIt-1,
VEGF, or PIGF, or any combination therein, is used to determine whether a
relationship between levels of at least two of the proteins is indicative of pre-
eclampsia or eclampsia. In one example, the metric is a PAAI (sFlt-1/ VEGF +
PIGF), which is used, in combination with soluble endoglin measurement, as an

anti-angiogenic index that is diagnostic of pre-eclampsia, eclampsia, or the
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VEGF, and Pl GF are described in PCT Publicati on Nunber
WO 2004/ 008946 and U.S. Publication No. 20040126828,

whewelg4sdnhcor porated by reference in their entPCBUS2005/084483

10

15

25

30

addi tional preferred enbodinents, the body mass index
(BM) and gestational age of the fetus is also
NBAsyehsHly s1eevelop ydeld cohditighagifaht levebef solubld élndn’géln is

enbaodi ment, a netric incorporating sol uble endog
s fldreased VEIBELYe d0 apefaFenasrsample (o ghilnatolen2tfobd, é fpld, 4-fold, or

even & o6 %fc%gi el arorehang: e SvAL Rugienist G W more
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i neecbagsediagaiogtic indicaon Hds @%Wé@dﬁéﬁﬂ gnl(téh@mventlon

1. 5-faold, 2-f 4-f ol
ARG aY ettt dothed kel BP0 e Bro IS gndotin,
p e
T
| RoliRl (HHol rh&KbO lisétEyed @fagﬁ@sﬁ&ﬁldﬁ'm@r Aheth%ﬁékample is the
(sFlt- 1/ VEGF'+ PIGF) ratio is nmerely one exanple of
a foléewing swtubleendoglin mati-dngiogsnic tden: @Hlighdse.26(soluble

Vengoalin poRDHRENIGENAh Eresedn S Spbie oo olhie fdogtin
R T INFERLL
A%gtﬂﬁ%ln’f’ e QbovRY ke fé?&%bgﬁalﬁ)v‘é' 2@1@)”1@%5 dhgah&cﬂicciﬁﬂ%tor of

r exanple is th foll ow ng sol ubl e endogl i

anté-cRA ROt eclhmpen. Andthér dxamgle 2§ﬂ£eofomlmlmngmmdfgd (soluble
pol ypeptide))/PIGF. An increase in the value of th

sehdbglen érsd%tgll)/m%x mihe indexgs gragwakern includgithe vl @f the
pre- ecl anpsi a gl a. A sol uble endoglin index

a % eﬁ@‘b, ]'E@ Bll?rfn‘g ove 200 is a diganostic

i ndi ca [ [

exanpl rﬁ%’i?ethﬁ‘f g)efhﬁ 5’[(’?&{( b1 \éelé'%gtsgﬁfble grndoglm
SR&EGF PRBFSF ﬁﬁllp@d@g@ﬁd@@m Ay bba fiui; ndmdi bRbvhot
of t he2 not heOrr Sor t he of t hg I nf aﬁ? St alndar dﬁg@ °

n&irimmceﬂstdmymbesemad plasmeg agliveg ahmietis floid, swlogkdbeospinal fluid.

endogl i
Suc% methods include immunoassay, ELISA, western blotting using antibodies

directed to soluble endoglin, VEGF, PIGF or sFlt-1, and quantitative enzyme
immunoassay techniques such as those described in Ong et al. (Obstet.
Gynecol. 98:608-611, 2001) and Su et al. (Obstet. Gynecol., 97:898-904, 2001).
ELISA assays are the preferred method for measuring levels of soluble
endoglin, VEGF, PIGF, or sFlt-1. Preferably, soluble endoglin is measured.
Oligonucleotides or longer fragments derived from an endoglin, sFlt-1,
PIGF, or VEGF nucleic acid sequence may be used as a probe not only to
monitor expression, but also to identify subjects having a genetic variation,

mutation, or polymorphism in an endoglin, sFlt-1, PIGF, or VEGF nucleic acid
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VEG-, PI G-, or sFlt-1 pol ypeptide in any bodily fluid,
i ncluding, but not limted to, urine, serum plasm,
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met hods i ncl ude i munoassay, ELISA, western blotting
using anti bodi es directed to sol uble endoglin, VEG,

Phidfedtile 8t tardl indacidive sy piledispusitionzy developthe epss-aylampsm or
techni ques such as those described in Ong et al

( Stlatigsia. Gleseqlolyrearmosns may aftwt nuelsis Sider palypeptide
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ucl ei c aci d sequence nay be used as a probe not
0 ﬂheyertdb ghinienerhase ees siesoribedundabsoy obthicdentd agsocnated with
subj ects having a genetic variation, &él on
p dnq/dmnpwmg ﬁﬁfi()ﬂ}llfﬁr{%é@fdé@ knewn gshereditapy malfrh@/@@
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e%k’a filtfe &%{E%F R HPﬂﬁb fsstﬂﬁte{mé’ @Eﬁlﬁﬁg if lﬂ% 8b&Greddd

ype expr S|on evel s or gi cal

a%kpf'é'sﬁl)én oPéatogieh Yomidh altotiadlial Iseld)y\ﬁlnd mdnveyteksidf AT
artisan and are described, for exanEl) by Raab et
C, |

alpatieistafRaab ahal.,Baprg). dn aallothe(r Eyam ammﬁ@)g ehte GenBank
26: 321-3, 1999). For in t .
eﬁa@@aw(wmmgrgoa §%anﬁse@y1 %EQﬁsnoa’fn P rphlsms in

ed h th
B B T TRt B
( %5‘310111 IYEP%.’[I%B Blhg&%ﬂﬂf%ﬂshpﬂﬁaﬂ\%q@ 4 Sornhg fo@&H@é b&iﬁple
end

a so e fof glin that is unstable,

r eatlibeiused g atdigedstic ¢éadieatoe vp pessclampsta, enhimgjsna; or the
found i n endot heli al ceI | s and m)nocyt es of HHT

@E@Mﬁg’ G@ﬁaﬁelep pa@-zc O?@@Hﬁg%lw eqlamppist her exanpl e, a

t Ce t | h

Feveal Sush seast ABSGRAOHE ﬁvcﬂlgf%mﬁv a%ﬁﬁ?etﬁtsgﬂﬁwﬁe’ an
a%%g{ﬁ I?%a fég %ﬁ-&r 11[1@(%19%6&661{: 011 ﬁrftféﬁsléte 39%%’1815 o?'é\

mut at ron, yrmrp Ism ati

t QnforRRKiGR relak®f t%r &iietic %ﬂ&iﬂtﬁn@ 38n be uds@ o diaghose a subJ ect as
diagnostic indicator of pre-eclanpsia, eclanpsia, or

t havineomersildmpsie, cdampsip, pr & psadeanity t(adgvelep |sadp sorditions.
SM@Q eﬁr@égﬁ%étz ;gé@‘:ﬁf%g %ltgpatlo?lg 1r§) ‘Eh%sl?a%ls or blgloglcal activity of
pr
soluble endoglin, sFlt-1, VEGF, or PIGF, or any combination thereof, can be
correlated with the likelihood of 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
protein 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 increase in the expression

of a nucleic acid encoding endoglin, preferably soluble endoglin, or sFlt-1, or
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havi ng pre-eclanpsia, eclanpsia, or a propensity to
devel op such conditions. As noted throughout, specific

ahit ghédationsn PIGFhe VEEGE! levels. Dilethods 6@l deaedting sughatlterations
sol ubl e endoglin, sFIt-1, VEG-, or PI G- or any
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pre-ecl anpsia, eclanpsia, or a propensity to devel
soloselyontited modeales, mavdve wed; tadiyBRES 5 & mepleic acid Sequence
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al %\Z&%l?f)frlg Nl Bh RS, ﬁg:spleﬁ‘ﬁ%kt?-ofgﬁé gﬁﬁ%, Gether it is made
andar

d such alterations are s in"the art and

afQng! S%ﬁgﬂl?%?eéiﬂcwﬁ@h%. gtth@ls! segalioly: reiom oe frmagies
northern blotting or real-time PCRis used to detect =
e sptadfic megipnged.gr, alopseved mhetife and ghe stringenqy af the|hygbridization

or VEG- nRNA | eve] s. ridizatj.on with P r obes

t RaemPli§icatipn Gnaxppa dgklyggeifitﬁ@n aten Bﬁiﬁ"i’)n il phgther the
endqglin nucleic acid . ' [ 4 '

B BRSBTS DL PRGBS, gpotoer

t E%lQ%éBfée {1&foes O TR/ HMiG &1 dh REhH qBESHRAN TR el ity edertify i@ations
subj ect having pre-eclanpsia or eclanpsia or at risk
ofndlexeV ol Dpresedbmpsndirtdciaspsid ve asphibilé endaglimfiudlbie acid
probe, whether it is made froma highly specific X

r egpleeylecogmay breised to mgniter expressgn develypl pgsne sneeding a

specific regjon, e.g. conser.v ti,f, and. t.he

< Bolbdesedoadm il Gosdiraneopy Nners ByH Ausubel et
(rrgxi Ia hi gh, internediate, or |low), determne

whet e ;)'he probe hybridizes to a naturally occurring

sequenqg yehdthéiCerMBodidtdng, subjectd RNy bealiag@sked for a propensity
sequences$. Hybridi zation techni qgues nay be used to

i dedevélpppue-atiansid adedampsie f dizeqapakysisarfgbe aegience of an

ecl anpsia in a sol ubl e endaglin nu Ieic acid nol ecul e,
oendagliner selable endeghinmyclas geekgplisileavel s of a gene

encodi Fhe’measurement of any of the nucleic acids or polypeptides described
herein can occur on at least two different occasions and an alteration in the
levels as compared to normal reference levels over time is used as an indicator
of pre-eclampsia, eclampsia, or the propensity to develop such conditions.

The level of any of the soluble endoglin polypeptide or nucleic acid
present in the bodily fluids of a subject having pre-eclampsia, eclampsia, or the
propensity to develop such conditions may be increased 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 relati\}e to levels in a normal control subject or
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sol ubl e endoglin polypeptide (for exanple, by Northern
anal ysis, Ausubel et al., supra). In yet another
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to devel op pre-eclanpsia or eclanpsia by direct
anal ysis of the sequence of an endoglin or soluble
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of the nucleic acids or polypeptides descrjbed herein
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by as little as 10% 20% 30% or 400/8 nmuch

a 605090 %6,080%6790%o, 86%, %@f ,4;97%9/88%69/9 /m%r t%ﬁ/if@@%%r

nmore relative to the level of sFIt-1, VEG-, or PIGF in

a IRRSHEGIH 40 g 0%Fhe | evel of sFIt 1, VEGF or Pl GF

S b Nl o A e

P ?ﬁ%&%{ RBRD; aamﬁl@)'h@'mﬁd dor meﬁlbgpmpﬂangus yom@sw@umyam
conditions may be altered by as liftle as 10%

2@%gn31&%1 poior 46 the ansebyf pee-enleimpsis ogtoms. In another example,

the sample can be a tissue or cell collected early in pregnancy prior to the onset

of pre-eclampsia symptoms. Non-limiting examples of tissues and cells
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 any interval
therein, or during the second trimester, for example at 14, 16, 18, 20, 22, or 24
weeks, or any interval therein. Such assays may also be conducted at the end

of the second trimester or the third trimester, for example at 26, 28, 30, 32, 34,
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60% 70% 80% 90% 95% 96% 97% 98% 99% over tine
fromone neasurenment to the next. I n one enbodi nent, a
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serum ammiotic fluid, or cerebrospinal fluid) is
collected early in pregnancy prior to the onset of

P36 BRBSkS o WP linsval ierainot I éy prefemblecthat lesebanfisobuble
can be a tissue or cell collected early in pregnancy .
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and | guk c g S -
s R ERrEHE T A B Rk g fleiopere
FEQIOER AicRaHBéibathe UREdY Ricali@DO@PrinaoRbe dusétned prégnancy.
first,; second, or third trinesters of the pregnancy. )
Priebes akdnplel iier the sagniteringpand managementrofitherapy, therassay 1s

trinmester, for exanple, at 4, 6, 8, 10, or 12 weeks,
ocamiey quideringlthe peegmancy afteriiieidiggnases epigneslampsia.

ek s Bt g it i v
RIS B ALy chasEan s m g

Oz 38§ AVEBkotiRdr ex@npléltedavdile ideslidoted diring thy efcend btimester
that |evels of sol uble endoglin be neasured tw ce

dund early b thepduindoutinadsteri amd, in foereaseeinghadensdiof setuble endoglin
past - partum pre-ecl anpsi a or, ecl anpsi a, assays .for .
séloupthe s sgmPHIELY thioned iy indieagiye f&‘?ﬁ&fﬁlﬁmla ep eclampsia,
t he .di agnosi. f.a propensity to devel op preecl anpsia
oPrglﬁ%‘%BS?%}?yf%%evfg%pa%ﬁ?% carried out prior to the

onset g RHEGRARENso ifb1ONEHRXAREm A6 ALl fRls! sHrdohtble

and managenent of therapy, the assay is carrred out .
dendagin beg pTEmBncYGH-pRractiven-ai, BVIBs2 sandf BMP-7) ligand in a
pre-eclanpsia. In one particular exanple, serial blood

s hopile $luid frope a sbjest tnsefeerhly Hgingr agham alfelsption {feg., Increase or
| evel s qf. sol ubl dogli.n pol,ypept.i de.det er m .ned ;b
cpeRasDrin doIHe] of biarmehle ZRGURER iehtd FCmaiG TR of pre-
dur4.ng trimester and early in the third

treFfrﬁ.' tsseep&é%g&?lﬁgllahc'r ease in the level of soluble

endogl iR vbtceRatBrdctics ! asS@Ehhy e arriditouten tanly Sime during the

i ndicative of pre-eclanpsi'a or eclanpsia, or the

ppoganaty ybitareguefapbly] tdreied onheailyreptagnaney, gwior to the onset
i ncl ude the neasurnent of an}x{ I 'ilgands f soluble . .
of pre-eclampsia symptoms. 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

pre-eclampsia or eclampsia. In addition, the diagnostic methods described
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endoglin (e.g., TG--bl , TG--Db3, activin-A BMP-2, and
BMP-7) ligand in a bodily fluid froma subject,

w@e@hbesabi y urine, and an altelration (e.g., iPCI/E8205034483
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or decrease) in the level of the soluble endoglin

ligand is indicative of pre eclanpsia or eclanpsia. In

Vﬁél%fﬂ O Ve RECH @RbIRGSSY Svifieahybethepdiaigadstitetdtodany
time during the pregnancy, but are, preferably,

casteirathedud bearsesulifor freeapoaraty diagnpsis of she peesenesef, geverity
pre-ecl anpsi a, synptons. G ven_that, the term of

g?ét@ﬁ gAEMBteHPE 65 ORFRITPTBSCHFRSIA BEEFIBTIPSthe ti ni ng

e

O 11 "o AR gl G PlBEE et AE D bR Bito nibHitor
dyed ﬁ%ﬁﬁg@ﬁf?@d&fr@gﬁaﬁgg&is 1 mp$ia$h 8308 dﬁ;’ct CIishdegemple, a therapy

déesc erern d individually or in

canbimaidienumdil thedyodtpiasmalicagenah isolubbt tudbglskevibisdess
herein for a nore accurate diagnosis of the presence

ofhansXSveg/nily Io fanot:her @sampbﬁ, abia subjectys dghsmines to have an
pre-ecl arrp5|

Cisapise  16vcket AOMD G ERba Hurslilig 't aptisl ctgug! fhgn the therapy

conbij nat [

GerepRAnmiR oAl Sgﬁlonﬁ R85 el b APEximately 400

tﬁg/IHLe £968 eﬁfbod%\éﬁf Itﬁeflee}as Sfrsobitile eadegli, e ofPIGF, and

et o pre-ecl anpsi a or ecl anpsi a. The dlagnostlc

MRIEGHsodescarichalll ofi drese rare aneaalisadl dopeatsdly asc m@thQCb@f not only

and manage pre-eclanpsia or_eclanpsia in ubj e %

o:deamamgl disease bn@m@yton@gghﬁfrrﬁm@ﬁ ARSI G he pre-
asm er.um sol ubl e endoglin Ievel is less than

ZSCWQ?RWaaIF cIABPRRr exanple, if a subject is

determ ned to have an increased | evel of soluble

endoglin relative to a normal control then the therapy

CPiabRoqtKiisst ered until the serum Pl G- | evel rises

to approximately 400 pg/ni. In this enbodi nent, the

| evel s Tife invéntinrealsopogyides forr diagnoghicdest lahdForegample, a

d all
e é%sa? tass ity el g AL PG e S BT A gy PRg for
t reat nent and t
e i RatnCingd B PR POl e (IR s SEpd S Butidios end
f Qhe SoldbROARRLIR Potpheptide: HoRdee#OR! Eithed the antibody or the
soluble endoglin polypeptide is labeled, and either the antibody or the soluble

endoglin polypeptide is substrate-bound, such that soluble endoglin
polypeptide-antibody interaction can be established by determining the amount
of label attached to the substrate following binding between the antibody and
the soluble endoglin polypeptide. A conventional ELISA is a common, art-
known method for detecting antibody-substrate interaction and can be provided
with the kit of the invention. Soluble endoglin polypeptides can be detected in
virtually any bodily fluid including, but not limited to urine, serum, plasma,
saliva, ammiotic fluid, or cerebrospinal fluid. The invention also provides for a
diagnostic test kit that includes a soluble endoglin nucleic acid that can be used

to detect and determine levels of soluble endoglin nucleic acids. A kit that
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di agnostic test kit can include antibodies to sol uble
endoglin and neans for detecting, and nore preferably

weabiatsing, bindi ng between the anti bodi es aneiCT/082005/034483
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sol ubl e endoglin pol ypeptide. For detection, either
the anti body or the sol ubl e endoglin pol ypeptide is

! &g@ﬂn%es anq1ieddarintthe 16wl bbeslybly etdoglingalppaptide relative to
en

ogl 1 n polypeptide is substrate-bound, such that
sotafbtedcendrblasthptdvebprstnteinam el contob ngaus¢ighatan
be established by deternining the anmount of | abel
adingeossts lkibin the etheds of 15 BVEBYPHg bi ndi ng bet ween

th | bad d | ubl ' i .
comvanbhe R 8RR of BB S0P B | MR HERRAA oy o
dglige gdrgtﬂe. @Lécﬁgﬂbf%f’ﬁ%,r\afi@rﬂ BF PIGE PoPfpepfides annti€leic acids
provided wth the kit of the invention.” Sol ubl e

efdagictibed oh YNE PPiteesA pplicdtibroitd itacidnNumbers 2040 126§28,
bodily fluid includi n%, but not limted to uri nsv
s20QAA0251762 nand 2005017044 RGE PublipationpNumbers WO

br ospi nal _ 1 ui d. i | | i des
N Nt R
t hat, . .
UL gy DR s S5 Lo

t BRhReligERMR AR oas HescHbedmboRe! For beaapleythelit dbkieably
endogl i n”pol ypeptide relative to a reference, such as

t helhdssel mpnisend, whera theosatablecmdopbn binding sgéni ordhe gagent
di agnostic kit in the nethods of the inventiqgn. The br
ditag bindsi the lsphubloendagdin bipding ageng simmepbilggd on the membrane.

g%ﬁaif:?%’rin piop caf bevepoft gpastPtdCufEEE Ltedhe gample i
N e's , ;62, and 2005017044 and
aﬁﬁ&#%ﬁ%{)%ﬁé‘ggﬁkg{%%@ggg R RBcRYRlLERRE 0B the sample or

PEle Rellbrsdd tanbdNsupipiedil 2200440089 4assutid\Where the sample is
2005/ 077007. Desirably, the kit includes any of the

cdspesitetan theeredbtancpbrdughrmeeyerotg ihthedlasgiisst i ¢

osi 1 adiby AEINHIEH A Al EmAREYY ATDHE 2 HDELEH tnsfrytions for the
ndogl.i n bi ndj ) t . .

crateTur b SRR dieat  PE S I CA phi g provins

MEOBE 234 tgvgsg?% AABAHATURFe. SHPORY Easple, thediipsbntatns

structure sanpl e is deposited on the )
Mgt Yopiheaise o f thekiifpstheakiagiasiccolpre-¢atampsipeeclampsia,
sanpl e or the menbrane can be supported in a later

f loothe pepensidy thdewelompreseeipmpsiasor 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 pre-eclampsia or
eclampsia. The diagnostic kit may also include a label or instructions for the
use of the kit to determine the PAAI or soluble endoglin anti-angiogenesis
index of the subject sample and to compare the PAAI or soluble endoglin anti-
angiogenesis index to a reference sample value. 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

increase in the PAAI or soluble endoglin anti-angiogenesis index or in the
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deposi ted on the nmenbrane through an opening in the
cassette. The diagnostic kits also generally include a

wo 20964034307 | nstructions for the i ntended use of PETYESI00$/034483
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conponents and a reference sanple or purified proteins

to be used to establish a standard curve. In one
eﬁ(ﬁﬂ’ﬁleeenddgﬁn‘%ﬂué? Rrhaicatve bspreretlanpsid ar edldilﬁips&a;eom

the kit for the diagnosis of pre-eclanpsia, eclanpsja, .
oprdpeasity opéesiloy precdengstponzadampsiangsianother example, a kit
eclanpsia. In yet another e an‘gl e, .the ki onta'irﬁ doeli
i need Isitherapewies momitoriag cn hane aZpferpicebnyl g soluble endogln

: Qﬁéa el}ﬁgieﬁpgi% (j@ _eg%e{]agﬁgélr &glrgﬂ::%rf@%igﬁéﬁuérﬂ%t i dicative of
?h@@&ﬁ]ﬂp@i%ﬁ ed%gﬁ'a?@h&f&ﬁ HdRcrak@RethePAAT or solurl])le

structrons for t i i

e use of the kit to determne the
PAfMloglin seti-abbioendsdgindexaniie engidegenssinsthesdiblotndoglin
the subject sanple and to conpare the PAAl or sqluble
endogl ofrthastbisatsagelaaciative teldhe tederanee samnplscandeyscd to

al ye. | ill.b derstpod.that th f I
\indiGite dhrEpeuie AR OR eLRH i qeweRe 0! BreTPRaG (opgfhds.
exanpl e, the sanple can be conpared to a nornal

reference value, wherein an increase in the PAAl or

sol ubl %c?@&ﬁﬂgi&ssa%i -angi ogenesi s index or in
t hesol ubl e endoglih value is indicative of

pr e- eclfnistussed abovarthsievel of a aombbpendaglin mcleiensidpr
pre-eclanpsia or eclanpsja. ] n another exanple a kit
upeltyreptide e mgseased én avrbiest flfﬁgng Rre-RelpDs14, eclanapsy or a

PAAI or .sal ubl e endoglin.anti - i I.Sq:1 . _yval ue
Pty o dRaPriey sPOLTes: PSS ISR Rty

pre-ecl i : ' i : '
P B L e B o
OlscfeetlRiy 6P&didatt kenpouttl ® iednfy thosy thatenadulatedhe

subj ect sanple relative to the reference sanple can be
usagrdssidnnaf xseleblerendagbn piotypsptide at yueleieagid gpplggule whose
dosages, of, therapeuti .corﬁpounds. Scr.eeni ng Assays .As
diexprassion issloEsd IesYRSRINAYIER B GHRRPSHY oL bSia.
nucl ei c, acid_or I [ IS ¥ '

havi ng 13&1% Illélg]l%gﬁ,gg Frge%cp&s a‘i{%ﬁtg&é&m% bf&gcc’agﬁg%g rc])ﬁt SUBESRE assays

s1a,” ecl a I'a, ofr pensity to
deyehaRifS Yty EARFiLt @BipoBaas thae AlithBRexPréses £soluble

conposi ti?ons of the invention are useful for the

hi gldtols1ih eruglheie beidaneleosle. daromenyordring exampliedearslidate

conmpounds to identify those that podul ate the .
compounds are added at varying concentrations to the culture medium of
cultured cells expressing a soluble endoglin nucleic acid sequence. Exemplary
cell cultures include trophoblasts (e.g., BEWO, JAR, and JEG cells) and
HUVECs. Cells that express high levels of the membrane bound form of
endoglin can be treated with a proteinase (e.g., a matrix metalloproteinase) that
cleaves the extracellular domain of endoglin to form soluble endoglin. 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.
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expression of a soluble endoglin polypeptide or
nucl ei ¢ acid nol ecul e whose expression is altered in a

W@ apestsohavi ng a pre-ecl anpsia or ecl anpsi a. PEEUS2005/034483
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nunber of nethods are avail able for carrying out
screening assays to identify new candi date conpounds

t Tﬁ% 18)e] BF obhe cRYREASA R thedprederfrl dfithe candidatel compound is
nucl el ¢ acid nol'ecule. In one working exanple

candpaieiero theafrveh dzeasuedzn dawnirol valtyiergedium lacking the
concentrations to the cul ture nmedi um of _cul t ur.eghcel I's

epndidaiE rgmpossry ) coBmey ithat fueretes adeassdldhc gxpression

CAE eSS L e R B RO AT o o

:ﬁ%giﬁiﬁpécgﬁvél%ﬁ?ﬂérégf IR PR ROWMNHe iRV dAtih; such a

€ treated with a proteinase (e.g., a

MRidléculoviad beopsed; fomaselplehata theempeatictib éreat pre-eclampsia or
extracel lular domain of endoglin to form soluble
endlaglpsia inThaiggediel | s can then be used to screen for

new candi dat e conpounds. ne expression.is then
measur & ?H‘PTESIPT BI04 éxaﬁgp??eﬁ tﬁ? sgﬁép‘fa?,ts cda,pgl,l@? gompounds may be

Nor t her lot, anal ¥si . I . .

R R SRS BB ngaeSabs Bl

t 'ag {blée#l &h8 seflddrdRhRRMbE gal Fedhnikied] fiedh &wpsteReblbiténg or

| e % of gene expression in the presence of the )

c amehdpeedipitgtiomeithsarcartiadydpecficter hesobiblereadeglo

in a control culture nedium | acking the candjdate .

c pobpentide AFop apUBRLe, UNEIINOALRYS By Deseddasietedt of geonitor the

expressjon of ~a sol ubl.e endogl i,n, ge nucl ei ¢ -aci .

o RBE TR RS 1] b B B P R R IR Ghf Rl fysaniom

t f 4 ' - lr i ' '
B e e b A

t rcﬁ?&bl@ ro%"o%’fdiﬁgﬁé kdclPk poblpepidé amdyrbeuseddhenty.stdmiard

anot her wor ki ng exanpl e, the effect of candi date

c ampaudssayeforimat (egs I d8Aatvesteen blatepr BIApssarpdpmnepsure the

production using .the_sanme general agproach an

stlevel@f dhe RelyRePUde-c b Srae ARPgHEECNt R FORBORAL that promotes a
OLGLLES:ld SNRSRGP) B Mo 73 Ao
e e R S S oot o of

t Reld i@ BRIP4, s Artherapaniis to délay.yarheliahtey or treabe pumelampsia
anotri e%?a?ril;ssia,(oqrtﬁg lgg:fr?‘l%tc?ris (cj)te g%;é_gglgmapt;?avgg eélgl%iasi%[ Sl a subject.

In yet another working example, candidate compounds may be screened
for those that specifically bind to a soluble endoglin polypeptide. 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 embodiment, a

candidate compound is tested for its ability to decrease the biological activity
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capabl e of binding to such a pol ypepti de may be used
in any standard i munoassay format (e.g., ELISA

woe®bes430bl ot , or RI A assay) to neasure the | er€l/US$005/034483
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t he pol ypeptide. In sone enbodi nents, a conpound t hat
pronotes a decrease in the expression or biological _
agf b \sblibl®Endogdil pollypesidtogy decrpadiygdptdinie of 8 soluble endoglin
consi dered particularly useful. Again, such a nplecule
maylypeptisednd h@rowlafaster, sueh as THEBpbGETR3.16tiyE-4y BMP-2
anel iorate, or treat a pre-eclanpsia or eclanpsia, or
tﬁ’éd%t%ns of a pre-eclanpsia or eclanpsia, in a

subj ect., | ' : i .
comoutiign it ot Baah. o A S RpRin SACRICRLE
b%ﬁgre%&@ass@{rﬂﬂéc@i;ﬁfbﬁﬁgbr‘ frafRhtyRedthden wittea dbfdcesdly reporter,
0 uch a candi date conpound is dependent upon its
abhdliekprdssed int ar Botated téll fughnemnpoblipept ingecoreld under the
functi onal equival ent thereof. Such,%? i,nlteracti on can
beontraliof y hetsralpgeuspioneotan push aban infuciblgpugmgter. The cell

glgggllfqrg%@‘ig%ﬁ% %éj%e %E(ﬁg]g’t i iﬁgﬁ 59 %ﬁlgtg? %Vslﬁ’?;g gélgdi%ate. écﬂﬂﬁc?und, and
RO B BSOS AT e o

PekyRrapohdT tRE dbleetdbly fiportenin hinuatredtoé cortrbbatliveAt canalidate
candi date conpound is tested for its ability to

deongasadtthe dricrdasgs thel expeedsian giod selubls aslogliartieseatable

s poryieser B g s oh ahentoLRlimpsi o

TG b, TGR: b3 t i vin-A - BMP-

ocrlatiRs o ngiegifed EnbilimAllE B AT b QRS ne

%&Eﬁeﬁfgﬂ i &gbft@f‘ g@ﬁé Risb@%&h rikldié a&ial artruenet abidsi on

wWth a detectable reporter, and expressed in an

i sol at ¢ opelgartieulg: wortdnpekhaplgrn dandetite cemppund teat binds to

the control of a heterol ogous pronoter,, sucqﬁas an

i rckedilbieendoghinpelypeptide swy bekdgpbed Heingtectigmiasperaphy-

bbbt e S o b B RO UB A0S PERRY Pgption mey
L1 i i f:

(r: j’f Oqliriﬁé:fw gt%ﬁgaltdoteél?@8ﬁé(sofr8ﬁ§+§1§ee]%|g.1ﬁéé?e@ﬁ} 1@% e

untrea contro A candi dat

CW&*{@@,%@&@@&@%&& absxdrarishen befimmastilinéd en a
endogl i'n detectable reporter is a conpound that is
usefludnf ox solotioh néaandidateofonppeunsisiiathesi passed through the

eclanpsia._In preferred enbodinments, th andi date .. .
Cm&'ﬁma@d ) §f)]§1ppﬁ@d speci%c for the sothfble engoé:hn polypeptide 1s

identified on the basis of its ability to bind to the polypeptide and be
immobilized on the column. To isolate the compound, the column is washed to
remove non-specifically bound molecules, and the compound of interest is then
released from the column and collected. Similar methods may be used to
isolate a compound bound to a polypeptide microarray. Compounds isolated
by this method (or any other appropriate method) may, if desired, be further
purified (e.g., by high performance liquid chromatography). In addition, these
candidate compounds may be tested for their ability to decrease the activity of

a soluble endoglin polypeptide. Compounds isolated by this approach may also
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expression of a reporter gene fused to a nucleic acid
or nucleic acid. In one particular working exanple, a

W@ a0vdi0sliEde conpound that binds to a sol ubl e enplonURI905/034483
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pol ypepti de may be identified using a

chr omat ogr aphybased t echni que. For exanple, a o

I 86 A58, ToPbxAfpepapitietepevitict e tremveet dobampeiy dbeclampsia in a
purified by standard techniques fromcells engineered,

t humeprsebEct.hnEopyloppdpthaderg wlegtified ns binding ¢ pmedypeptide of

ofhedanan e 81 GoRPBTTAS GesERbHAS AL FAFb RO T 18"

I d i.fi .
cavane e G RaRTY SRORLAPAE bl ARBBRyL, Sny jn vivo
aﬁi‘(&tﬁﬁ%ﬂ({iﬁ@t’imdét@ct‘i&?sﬁ@éﬁﬂﬁﬁtejxﬁﬁlp@élchn?&vdoﬂm&id hgsag may be
on the colum. To i1soldte the conpound, the colum is
vastiged toideatify eompousdseai frotaihs thab bimtitonpekypepide ahthe

the conpound of interest is then rel eased fromthe
cobvemiioand col l ected. Simlar methods nay be used to

CompoutetenGLRatgansy R EefDs HERCUS Miofiaps sephice
SHRRFRE Db N LS8 S8l HOARY o solubi
C%ﬁ&g@ﬁ@ﬁﬁ@@t&%m keqaget o aohitie sadegindpaspeptide.

conpounds may be teSted for their ability to decrease
t he actSohilly enfloglis BINAIseqeenegniay s Ppaged iethe discovery and

Comaunde LS oo s PRl TR o 5
i i . i 1 i . | .
¢ GHEBireRind, e sl BRI AEIINA SEEEnt B cRirAmelamino

| RM@Hinb Pregidhd 6ff thatehueded priinion Shines Delgitrao or other translation
interaction detection system for example,

. any
t iseiliyiiigl  ssqeencesmaydeiselafesday standard fechmjaieesfdismbel et al.,
or prqoteins that bind to a pol ypeptide of the
i #¥BI on. Potential ant agoni sts include organic

| ecul g, : : ts It _
nuct of SaipBR) LhbouRRpiAE R e BL (ROAKRRANCAbed assays
ggﬂ@gbé RoRHRLEA Gs BSifHl REAERES foF compondy thaedetagiserthe

eptide. Sol ubl e endoglin” DNA sequences may al so

bebigkgtcdl actihity di sclobkrgndogtindevel opment of a
t herapeutic conmpound for, the treatne { of .
pr e- ecl SmpHingolgeules 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. Itis preferred that these small

molecules are organic molecules.

Test compounds and extracts

In general, compounds capable of decreasing the activity of a soluble
endoglin polypeptide 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.
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ecl anpsi a. The encoded protein, upon expression, can
be used as a target for the screening of drugs.

w@dasnsesomal |y, the DNA sequences encodi ng t he BEI/NB2005/034483
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Shi ne-Del garno or other translation facilitating

S qyusssiasledny thefickbdfdmd divcoseanaiad detedopmnieatwsl] understand

(Ausubel et al., supra). Optionally, conpounds

i dentithé petiderscaimge of teshextrasty et cuspeysisds 466 axiticaldy the

confirpmed as %fefsgl ilgqan assay for conpounds t hat
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t basgicirektraoslecohgouade car jasceened esingdébe nkgkods described

conpounds and extracts In general, conpounds capable .

othethinr Exenmies absuskiaxiacts afcompamds|leclBfadtiase not limited

pol ypeptide are identified fromJarge |librafies of.

Dot R ufeRly BEER- 8 AniTeRr ERp Exisant Lfention broths
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o Fhele ERETMERL s WEa AR RS Lo Rofhds

t heurélout iRstBodKhid Ao hvaildbte fdreletlenitingr tagddinsaadiescyed
and devel opnment wi Il understand that the precise

saynthesisf(etgesemixdyngwsts artotad spathasis) pSamonumber pEehemical
to the screenjng pr ocedgge(_s) of th

cgﬂpmmaés#@éh@mg,swg@ Hwtpmceﬁﬁi%gﬁé{dggm&?@sand
; h i . ;

it BB St SPtAPAS BTRAS B b HHIR 9o any

n g@@@ﬁgﬁa&l&wmw{}@m Bﬁﬁd%ﬁ%ﬁ%&ﬁt&f(m&@ﬁﬁwk? NIgpand

usi ng the nethods descri bed herein.
ExgdplcBCldmisdL(Mébxtaukes, SWOy. Atepmtindly, libedristenf riadgral
are not limted to, E}Lant-, fungal -, prokaryotic- or

ardomgouals ¢l thexfarace ,acft@rfia;leﬁmgal,@l@rg.; and glgmaql@xtracts are
2%%%?@%%?&&%?' eﬁéf ﬁn%%lggslaﬁlgélgﬁﬁgoéioﬁcs (Sussex,

| able f i | pasicer b
?;@%5,&212%5@3}%?@?@1% rﬁm{bgf g‘li’gﬁéi’lr ée[rfg‘féﬁg?sc‘g%;t}tﬂﬁ%'(ﬁt. Pierce,

_ si s”’of ~synthesis
NyeLn@PhaRanl el USAR 0oadbridpeVudi 18.addition) @atural and
limTfed to, saccharide-, |ipid-, peptide-, 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.
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nucl ei ¢ aci d- based conpounds. Synthetic conpound
libraries are comercially avail able from Brandon

wee®oos#des (Merrimack, NH) and Al drich Chem cBECT/US2005/034483
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(M1l waukee, W). Alternatively, libraries of natural
compounds in the formof bacterial, fungal, plant, and
ani rmal wendd Actileax@racoiEouad 8 dycressd ﬂhablcavfty@xﬁaasoluble
nunmber of sources, including Biotics (Sussex,
Xeni\dngin(ﬁblgpqmdel,ﬂé)r to Biendbtora rlublerendoghin @pb)mﬁpélée further
Institute (Ft. Pierce, and Pharma

( ﬁ'@ﬁﬁomqjg@ oﬁ\j)hy pqsﬁlvgdgpo% p&x]‘actﬁ%lpgqeéparg(/ﬁe 1solfate chemical

S S S BERPR L RIS SR, Rl e

be!?%.]er m?ﬁcﬁé@é@&ﬁ Er] ﬁﬂﬁid‘aﬁ@ﬁ@r@é@% h@fhe'@tr@@@%haracterlzatlon

Fur desSire library or conpound is

r eadiidentifivdtibh @d auﬁheﬁgcslt@lmdﬁmtmﬂn&m aalle egiryst that deaeases
bi ochem cal nmethods. In addition, those skille

athe axftivityuef aisalubleeandogha p@é},mptjgﬁe Methedsipf @actlonation and
d t and t hods f

{ ENORGRE GERaR) F%a{q"g@ﬁeo% SHtBree Iepapin Geirblf desffed.

f ngq]@?)ﬁﬂg%% 111 't& &?ull 98 l?e%(pe%?i%p I A RehEf A hﬁfnan

ca es ‘or repeats of materials
anr&a PG éc‘lﬁm Bl@' dre BBéhicAl]l§ bpdified agcbiding Yo methods
sk)oulgmg?gerrp oyedbv\/nenever pOSZI bl e. Whien a crude
exhoaatinithe hirtund to decrease the activity of a soluble
endogl i n pol ypeptide, or to bind to a sol uble endoglin
poI ypeptl de further fractionation of the positive

extr i's necessary to isolate chenical
c F‘PE% F% responsible for the observed effect.
Thus, 't Snt YhvdrltfonSreh in@hodt a8 lofipYsitiths fBREkeating or

purlfl ca |on process Is t careful characterization

e\l'émm? preGRldmpsi®or aclah@mml a @itjedty Givehitimitleeels of
crude extract that decreases the activity of a, sol uble

ensdhiilée angaglimagtindesasevbinhadiccts having prowetantsiarglampsia, or

purificati on of . such het er ogeneous extr re kno
" aying prediyosig froesdllc CoRBBORas SRR SR e e

AN 0 R o 8P e o

aGRRILE BbidiRoREROY %slsﬁﬂmmermtemda Iof thel ﬁﬁireﬁﬁaﬂ.t iSush agents
include compounds such as TGF-B1, TGF-p3, activin-A, BMP2, or BMP7, that
can disrupt soluble endoglin binding to ligands; a purified antibody or antigen-
binding fragment that specifically binds soluble endoglin; antisense nucleobase
oligomers; and dsRNAs used to mediate RNA interference. Additional useful
compounds inlcude any compounds that can alter the biological activity of
soluble endoglin, for example, as measured by an angiogenesis assay.
Exemplary treatment methods are described in detail below. These methods
can also be combined with methods to decrease sFlt-1 levels or to increase

VEGF or PIGF levels or decrease sFlt-1 levels as described in PCT Publication
Number WO 2004/008946 and U.S. Patent Publication No. 20040126828.
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The present invention features nethods and
conpositions for treating or preventing pre-ecl anpsi a

wW@rooeos#npsia in a subject. Gven that |evel s PET/US2005/034483
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sol ubl e endoglin are increased in subjects having
pre-ecl anpsi a, eclanpsia, or having a predisposition

t gnsmfeuEen tircbons theaNGFaB signalihgpatieraeases t he
expresSsion | evel s and/ or biological activity of a .
sol ubl #GIBdg thepdtype pf adamdly afing lesst 22 @rawHbfasteps gvhich
is useful in thg?nethods of .t.he inventio l.Such agent s

i rgulele oy hbsreatiaHonsmekly, fIssucgenpicling poYERICs!S,
BMP2, .or BI\VPY h [ . [ .
o ger Y ont 0% Sl BT AR eBSBaL P TGR-p also
20HiBRY B gmgefaftﬁ)maﬁﬁaﬁ}h@éu §pes hhd eah kiinbiladshe synthesis of
sol ubl e endoglin; antisense nucl eobase oli goners; and
dsAWis prskethst dUmtess evidefiedl frometht epatecein wdidch itamased, the

useful conpounds inlcude any conpounds .t hat C(feg al &er
t hanbT 6ifoias alsed trpughquidhisgpreisicatian éh@[ah elngGeg$tood to

i AT 0 SPLREIER PR
L An.: i ' 3
e T

'%ﬁ%hg iREludRE PEFER B AGFB3, avevia, B BLsaid BMP7) aRChay serve
Publi €ati on Nurmber WO 2004/008946 and U.S. Pat ent

Publdepletd the dvvelaine (aesepplaterta afdbeseacessage mikmgeniteand
TG--b signalingpathway TGF-b is the prototype of a .

{ angiozent Qeidtodhe ProveN SeRtORdEaRE SR RITch G noscesing the
growth, .di fferentiati.on, b | S r L

OISV 0r et Hefaia B 18] 1o FBMbS bdogn Mt RIS Bl offects
a'?iiisflﬂﬁﬂ shdodi.many cell types. TGF-b also inhibits

cel'l ?I #leréa ’

pr o tiron in many cell types and can
stinmulate the synthesis of matrix proteins. Unless
evi denced fromthe context in which it is used, the
t turifiddpiwteins used t hroughout this specification wll

;ﬁg?%ﬁ&g?@%ﬁﬁg@%ﬁ prgﬁqeéretagl?tgg%?%gqq}, i)ltu!gi.ﬁed forms of
L

ang BMPt o TGIP1 "BGESET, Wetivin-Ac BNPL, AIEBNEVE | administered to
fetus or placenta of these necessary mtogenic and

are egjetcinf @dento trddter prewen pré-evientpsonof edeampsie.
nmet hods of increasing.the | evels of these I.i%,ands to

bi nd t PusifietbTETeRdogily pratsins gchidsanynroein Fathan apino acid

sequence that is homologous, more desirably, substantially identical to the

amino acid sequence of TGF-B1 or TGF-B3, or any known TGF-f family
member, that can induce angiogenesis. Non-limiting examples include human

TGF-p1 (Cat #240-B-002) and human TGF-B3 (Cat #243-B3-002) from R & D
Systems, MN.
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of soluble endoglin. Purified proteins In a preferred
enbodi nent of the present invention, purified forns of

waeye®dsubl e endoglin Iigand such as TG b fanmP¢TUS2005/034483
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proteins, including but not limted to TG--bl, TG b3,
activin-A BM2, andBMP7, are adm nistered to the

S ybRPeutip c@%ﬁﬁfunﬂs) thdteahibiprptehaid clpiengcsfaampigolnor

eclanpsia. Purified TG--b fam |y proteins include any
pr ot ei Wevhave adensifieda patertial edeayiage sithan thesextracellular domam

honol ogous, _nore desirably, substantially identical to
tnseamgiaa bty Sk s one e thggnegprajf pouh

ot T TRk B sl fom. O
T%%:%Lgélgé et & B0 2)eaage Bﬁ@ﬁﬁ%ﬁ%@ﬁlﬁ% alh@tix -

fromR & D Systens Ther apeutic
Cm@lﬂkﬁpi@tdlh@de (MMR)lrhaypb@t&spbymbhs forébe alyevagemutyrdléase of
We have identified a potentlal cl eavage site in
exombd;eebmdﬂglm adHeimatiye Yeh@é@lepﬁﬂnvm&nee astﬁfieom@aﬂaiﬁqe‘ae
enzy

'F}@ égg‘?%\ég etvgﬁt m% a19 éﬁ Rnag%s collggenases
S%Fga? %sé Oly {Tﬂ { }?d{n 3}%%’5? eehidld %{é'@l@f&t 1924 ﬁ?m?}l' %Wi/ known

didges rix metalloproteéinase

befdreSRANSY Jb& Wikittakéreane A;@b@gghgﬁ?all rfzekmmasi@hs 46t LEao1)). A
endoglin. Alternatively, a cathepsin or an el astase

nl@yeﬁzimd MBIP i/ DIMEBE, whidhhie kobwavtades wv-segulatoips placentas from
|
g&&%i‘a%&ﬂrééa%té A raceals it Sarher 3810808 18184827 The
ratgiy SE AT oBx5RE MO Sy AR PR
‘M?hﬁl'Bl ?%ﬁﬁog&oﬁg 1ﬁlﬁb{t§&t§u%h%§ th@n@éu@qﬁﬁmri pEM

eec tients (Limet al., Pat hol .

15ﬁet&ﬁ h&sesJ(SQN/J)P S)Tilﬁhmﬂ;tbm/d)f MMPS M@mno é)mdmg proteins.
controlled through activation of pro-enzynes an
i Afieoe ik kbpwerchdgeaouss inhibilers 651%\413 dcf'Dy aehieh éfff Teydgiged in

ofWhHReE b 16761 OIRge BRIV dE Teret iy BemhaRn of

e " d?@% P ktgbg E\#Mﬁ lo{h%t flg.g @@én hﬁvnr @%IEQV@B%EM h§Weholecule

' RARIHAPEs difhilakiRy td‘@rﬁcﬁﬂgﬂﬁr(\@‘lasco Loyden et al., J. Biol. Chem.
279:7721-7733 (2004)). In addition, a variety of naturally-occurring and
synthetic MMP inhibitors have been identified and are also reviewed in
Whittaker et al., supra. Examples include antibodies directed to MMPs, and
various compounds including marimastat, batimastat, CT1746, BAY 12-9566,
Prinomastat, CGS-27023A, D9120, BMS275291 (Bristol Myers Squibb), and
trocade, some of which are currently in clinical trials. Given the potential role
of MMPs, cathepsins, or elastases in the release and up-regulation of soluble

endoglin levels, the present invention also provides for the use of any

compound, such as those described above, known to inhibit the activity of any
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menbrane type- MWl that has been shown to cl eave
bet agl ycan, a nol ecule that shares simlarity to

werwdgsisn7 ( Vel asco- Loyden et al., J. Biol. CheP€T/US2005/034483
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279:772 1-7733 (2004)) . In addition, a variety of
natural | y-occurring and synthetic MVP inhibitors have
baemP, detiepiingdr algtase envalleal inethe elenvage anflireleaseeof stluble
al ., supra. Exanples include antibodies directeq to. .
MeRdoglam dov the tweaimeshponreysniior PHBTa18C ARSIt Glampsia 1n a
batj mastat, CT1746, BAY 12-9566, Prinonastat,

189923A, D9120, BMS275291 (Bristol Myers Squi bb),
and trocade, some of which are currently in clinical
trials. Gven the potential role of MWs, cathepsins,

18 @h@RLomPbilnld8 th@ iRa%asarsiuble émipelmtbingdingfproteins

sol ubl’'e endogl'in | evels, the present invention also

pr ovi d@hefmesdr énvessionf pramides dopthense ofaal campdvsddnown to
descri bed above, known to inhibif the actjvj.ty.of. .
antivmiate eatipesasnblogd serTums dessds ¢ %Pblé&ﬁdﬁgilﬁémémg protetns,

A8 A PSR SRR IR o] Bk g e
R SRBERRRA G pRTRAURAARY e

| RYEHJuRs RAR b dLsd hlvnetdidn eembdfiatonywithrthe porfied paoteins
to stimulate or increase blood serum| evels of sol uble

enitogtibed dhavdi oranyr aft thie wtherimethods wegdsteringsase ThH-Bdamily
to TG-bl , T ‘-@33, activin-A, BWMP2, and FNWC for .the d
t @akmm&mg & ApFcIPedhersib. R PRREEFUPLG cYClOsRPIRY 16 use
T . . 45U

o 3R SUEAD B, LR ) o) At .

the ot hgr, R APHStHESRE JfRohipeuds thal ©m Madrafd serum levels of
proteins protein |levels descCribed herein. In one

expiglle endyglinbinling erotsinssthd ihvengionmrosides Torths use of any
production at a dosage of 100-200 .twce a]édag. [.n
addhironiorhypertension seedeatimipised #s compination Witk agy of the

Eﬁilglr%lpgﬁce lﬁ‘f f@ﬁzgésgg g({l ﬁgr%o le ?c'(;ﬂrj}g)lng ?ﬁllsg% ?érei!:hgscreamgnt o-f
RGBS e e o

Mesli 1Béth RIS Feos edcl of tHdle niddeaitivns} motlehypadharisiration and
during pregnancy include nethyl dopa, hydral azi ne

hydsagéd arei dbeerntined dlydhapbysicikn and &xyHhe imarndaeiurer’s
medi cations, nodes of adm nistration and
mstructions.

Therapeutic compounds that alter the anti-angiogenic activity of soluble

endoglin

Additional therapeutic compounds can be identified using angiogenesis
assays. For example, pre-eclamptic serum having elevated levels of soluble
endoglin are added to a matrigel tube formation assay will induce an anti-

angiogenic state. Test compounds can then be added to the assay and a
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dosages are determ ned by the physician and by the
manuf acturer's instructions. Therapeutic conpounds

W0 bab/03d50er the anti-angi ogenic activity of soPCbhiU82005/034483
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endogl in Addi tional therapeutic conpounds can be
identified using angi ogenesi s assays. For exanpl e,

PE&e6ibA MR thCaiaigiogaicngate beVidive20%)y 80%, 4D %6 d03b) €)%,
endoglin are added to a matrigel tube formation assay .
W70%, 8086, % or amdriedndicotps thas the somporad ca seditngribg biological
can then be added tg the ass and areversion in the
anetivitngf spjuhlecendoglia apgl ig 995Tub g ﬂ%%@%o/&()f%%ﬂfgoc%

70% 80% 90% or nore indicates that the conpound can
reduce the biological activity of soluble endoglin and

i ks Bt herRpeuti c conpound. Therapeutic
n?@?éﬁ: algi g Il?ecent wor k has shown that the delivery

of nuciRejceniawbtk hadNhoown RidAthecdgintere obhuehepr axd (PN Awr RNA)
endot hel i al cel|l mto%gn such as VEGF to the site olfl a
blcapable f supressingrap endothalisdgeld ntagenserhes HEEHJo the site of a

S s SRS A e D 0
A PR LI e

Ph gﬁtthéé%VﬁﬂeMmeé}ﬁﬁqﬁ&efo@l ghd deltverpbf aucletd gciddo @adothelial
encodi ng sol ubl e endoglin binding proteins, such as

TGEHs bin be TSk hBtheguesernit mveatioBNPR thendelwey of mheleic acids

techni ques_can al sq, be, used for, the deli 0 ..

n @@p@qhgg@@hﬂge @n@@gjphbmﬁmg @qqq%l,ns,s's&,lgﬁ agl_;ly (?l?%gethF—B?), activin-

descrti hed known to.inhibit;t i Vi -

i, DAL R OB O e BiR s U bt Kb SRRy of
'fﬁcfe‘?% &S eﬁ&ﬁi‘gé ﬁ#&i&”gﬁ’&i 4 %hobOHeddi® el BV EERowH to

a
prevention o anpsra or eclanpsia in a subject.

Thesi®itahe acavity 6€ by MIEP, abthepsacor dastasainvobredat thatcleavage
Nos. 5,830,879 and 6, 258, 787 and are incor por at ed
hendireleaye oEsanblecandogting fos the treatment oy greYaiopd pre-

i OSBRSS SHBRgk Theas aeeAe] BRngigRy ale desoribed in
?g'rg%g ?gteeggfo\%: % ,_%&Biwa(ﬁ,g%ﬁw SndYEd irfb%rﬂ_@ﬁté?i herein by
reference.

In the present invention the nucleic acid may be any nucleic acid (DNA
or RNA) including genomic DNA, cDNA, and mRNA, encoding a soluble
endoglin binding proteins such as TGF-B1, TGF-B3, activin-A, BMP2 and
BMP7. 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 the soluble

endoglin binding protein, the nucleic acid is preferably inserted into a cassette
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BMP7. The nucl ei ¢ aci ds encoding the desired protein
may be obtai ned using routine procedures in the art,
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delivering nucleic acids For any of the nucleic acid
appl i cations described herein, standard nethods for

agiHerd /4§ bpAabRUGhIRIdCtoardsnctan Dhe pseroteFamsebamppable of
to sinplify the manipul ati on and handl i ng% of the .

ndrivRigoexgprski@nobthiersglutile esdoglin binsiepprateingnithe dgsired target
protein, the nuc|eic acid is pref eiggblcgrbirn rted

ahesssd: Hnsiection olAnpEeRTAE PrPA SocgPirblished.
T t t. b . .\ i

¢ R BET el F ARA S freBhisHarthiten? R SR A O a

U aligfile ?9&50&? hid the F93-B&leOSdit @ﬁoﬁ{eﬁgllﬁiﬁﬁ@ f('(mlvg [p>r/0moter. The

pronoters can readlly-be acconpli shed. Prefera one

WRIhE stifednih Virgh(RSY) @3avieyetpl o iber GernTherarpl 6 -659,a1993)
suitable pronoter is the 763-base-pair cytonegal oviru
( emymaursempammary Hen@ovisus VI hY) PromsterReay Jiinbe ysed.

., Him Ge Ti . 4:151-159 993

bioREIy PIAIRG Co PeSX PRI RGO EPE ol G b2 i gfoments
: | el A e

o itioeB RGP PR FufRE BE IS (el OB IR b8 systom

CAt3bantshe Hipk ld@adof & ftessi@nfaiicay Stadigene apd tarslethant). The
results in high | evels of expression such as a tat

gecmnabhinahBvectdrcmiite a plHsmid ycoiopisneines pEEtldS, pBR3BE, ar other
|asm d t h . 18, pBR322, ther. k
P aoH By etoR et il Rse Lo PP TaramFecoaRrign Of
li..oriaqi f | icat,i .00k
B G s RO gt AP RERIRA0 Y oglhopy Manua
Hev g Fs#rﬁxggﬁé‘fb% L aBof 989)198F)1eTRé BRFhld Ve6toR nd¥palso
al’so inc e as he b

el ect abl mar ker such as the

| 35¢lpaB 8 chRb1é larlerpiuch lak itie B ésitamase genepforaingEdillin
that the marker pol ygepti de does not adversely affec

t resistehedygiroeidedfthatithe oragken polypentity does ok gdvarsely af%ect the

o s ot B 0y L LS B Founa o

YRR AP ERR WD PUAERL LRI o R LERP e ot

o ain 1 Che a7t (Sarbr ook ot

al ., suptenucleid adid sanbeintedduced Retodhbiceldnby Bimeans
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 T echniques, 6:682-

690, 1988), Felgner and Holm, (Bethesda Res. Lab. Focus, 11:21, 1989) and
Maurer (Bethesda Res. Lab. Focus, 11:25, 1989).
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Chapter 12, 2d edition, Scientific Anerican Books,
1992). Reconbi nant vectors can be transferred by
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el ectroporation, |iposone-nediated transfection, gene

gun, mcroinjection, viral capsid-nediated transfer,

pol ybr gngngfedlbatietretombaiaak vecior feitien plasatidivestarror vl

a review of the procedures for |iposone preparation,, .

t aegers npndraacteniplishgd dirovgh dingesinj essennmimtheammigtic fluid or
Goul d- Foger | hg, (Bi o Techni ques, 6:682- 690, 1988),
Féntgmenols deli¥e {Bet hesda Res. Lab. Focus, 11:21,

1989) | Eﬁ']%heg&g#%%}' {lgﬁgﬁég&1 \ Sﬂ/‘ect(ﬁ? or B3G5 assbtised vectors

1989) . he ‘reconbinant” vector (erther
Pl A ﬂ c¥ESIs8heQlsed! Mlenyehtifsre pdkeheines P hugibed of animal
through direct injection into the amiotic fluid or

i Rpecies e nodetiyveatiogd@inendaanveplcais equalidwethinrdayiding and
vectors or adeno-assocjated vectors (AAY) can alsp be
uspitescaueerdls rAs @ generel plassspoyuses| used don geredelptery are

" duflies OB G aireyPeer Feauiedtof St e hactip e Bebfitetion-defoctive
8 g%&&nbﬁ%n?a Rl gé&bies uRHGBPH B8R g_st)ﬁféﬂ? giri‘&’o glin

IVery are lacking one or nore genes Tequire

VibiAding§RbiciRldadbe froBLéshin @ortkinee twitteartdawi teghhiques (see
adenoviral vectors used for the delivery of a sol uble

erQogltimetbilpdimg. Nett éead. Scar/$b §935RIc8d3#n1992; Stratford-
o orricadss ot a1, Cli devessa 90 6ok o 15 19835 a5 Rpsenishpet al., Cel,
S EIARASs, T, Fi5h ey of theafeidt eckflfiplapy in wrero see

6§: PNt E99 s&9r an exanpl e of the use of gene
tﬁé’rkg%&‘i%nl\btel’o dee U.S. Patent No. 6,399, 585. Once

t r ansf eph&diratdferrodcthe ntckid acidds express=ily the defls at the site of
cells at the site of injury for a period of time

sufjurgifens peood of tisessufbicisat ta mcuease dlepd sgpmyleysls i asoluble

endagl j.n _bi ndi n rotein. Because the vector . .
comdaelinnding Halei; Bediysh 115 uScigts Spptaige he nucloic acid are

'Opﬁ:q? %B%ﬁhﬁgrllén&égraltt%firﬁg %r{g)fé%é Qfﬂfeeé Ef el §/§§§ bPthe

e pro eres place 10

! '}beieffﬁ of ifBresf ¥akic§ ?ldc)é,foi bElyH Ringlet tilﬁe.exppﬁﬁﬁ??,dthatprotein is
t herapeutic | evels for about "two da(%s to severa
vesdpsesspd ef drezippenticdevelb dort abwue two dawe taweesiesal weeks, preferably
Re-application of the DNA can be utjliz to os

for about one to two weeks. Re-application o% the DNA can be utilized to

provide additional periods of expression of the therapeutic protein.

Therapeutic nucleic acids that inhibit soluble endoglin expression

The present invention also features the use of antisense nucleobase
oligomers to downregulate expression of soluble endoglin mRNA directly. 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 soluble
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invention also features the use of antisense
nucl eobase ol i goners to downregul ate expressi on of

sehibklen prsteial dxpredsivh i 4 edl that cldyrebsesdnogased levels of soluble
conpl ementary nucl ei ¢ aci d,seq}ggnce t he sense or L.
c ediloglist Prafenablntite dasnense i splublmendaglingypisin expeession 1s at

e e B SR SRR
P h ' I 00l o/i DN/ 1
PRl AP RLERMR ML SHORSRYS) T0ATEO S0 o g

| V1&the@s Fort Mctﬁ?aggilﬂsﬁéﬁaﬁﬁ‘g beasRde hevlebbaw olsgumélsare well

endoglin. Preferably the decrease in soluble endoglin
pi@beinninakp nets Hamn example ofshe 1@% Traitisensentdeckdse oligomers

treated with a control oligonucleotid f . 20%

orto glp@@tr&qlaﬁ%YEGﬁr @ffé’?ﬁb‘:’fgsw&%se- %@I@Bn% %%}%6?‘}@5/3 E%%:orporated
90% ar .greater. od | ect | '

e S ATaShisensspitct sy G A D i of Hp BBl cFflan are also
ar, I i S

oSl R0 SRR RS SRR AT RIS OB, nd
Patrergta No. 6, 410, 322, incorporated herein by

reference. Methods for assaying | evels of protein )
expr es<Fhenprasentahwentival dlsk fieatmres the wee of interferange (RNAI)

o asabiampene o R Baorbh | R Rt Rl

pr ! . reattpes .

T PR T R P
di; CHAMN AR@ERNA bt EdspBhdidiab mRNA of
silﬁgﬂ?i%%gg?g%ea A N AR St dsRNA) o
C dhtepsp @nitrgluced antgemeorganismi fediflting inrthe degtadation of the

i ntroduced into an organismresulting.in the

h .
dexpreedponding RNde bof & aeariloarinath the sepge gpdapnti-sense
reaction, b he sense and anti,.sense of
(SandngF 8 OREVA BB e aud BipoRRicy BfbRa AR Tasths s or
or [ | t i -

e RARaD el 18t brbARA ) 37 Rl g nd havine 2

Al figiettdeVe | thils S AMehait el s tic WRBIA G vehi2h Aré 21 2823 nt in
nt in length and have 2-nucleotide 3' tails, can be )
sylehpthsimmidthvepliniitlieetidaB dtailsechr be symshesiaed, ippifietsslaused in

2 1to 23 nt_dsRNAs are k as "gui de RNAs' v
" thereaction. These 21 to 23 nt &%WAS are lgnown as NgAL%ldeq{NAs or “short

interfering RNAs” (siRNAs).

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

manner, specific genes can be targeted and degraded, thereby resulting in a loss
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interfering RNAs" (siRNAs). The si RNA dupl exes then
bind to a nucl ease conpl ex conposed of proteins that
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the si RNA within the conplex. Although the identity of
the proteins within the conplex remains unclear, the

f Hf'llgifdt@ﬂl Spréfforc Rl the thpetenl garegaiRNAes deonalbo be whemically
nol ecul e through base pairing interactions .

beynthesizether obtaitted fsomRNACampamtthabekemicelly shphepisas siRNAs

MRNA. _The nRNA i s the cI ved pro tely 12 nt
f fo 8, harmacer Researeh ﬁ aﬁk& n@gggraded. In

this R ﬁ%}i’%gié;hlglré:m eaidcrﬁgdl?lﬁaﬁgﬁ?&f 8RR %are described in

degr ad esul'ting in a lossof protein

ﬁ@"@f’ﬁbl‘?&tfoﬁl% e 0 B 986 fin8eporatsd Rt¥En dgefirenc teg e While

em cal synt hesi zed or obtained froma conpany

C Hgm\@ahio}eauen besvargdn dertsit {emgst pofembledonse 51RNA
Research Inc., Pharmacia, or ABI). The spﬁm fic

r enpleewae nhichuarg Ziodo 28c aﬂd@ﬁgd@fiﬂ&%@mw chawsterissisd- to 3-
Ihgtpg %Tﬁtlgg lr :legﬁagﬂa gg}g é V%‘/caﬁﬁﬁﬁﬁ% Caﬁpggtﬁgﬁgdme or uracil.
f
| egsurﬁlgfégis V&#} %ﬁg?‘éﬁ&){&%ﬁo? Zlgﬁir&ﬁ)ill gg“?ﬁd? strandec% siRNA as

R P& Bluhs bhdedforin® of-dsROTA et ialle B usede thamdemt@ fonther
typically either (2 deoxyﬁlt gg/m di ne or uracil. The
e

s ieRhAsscet thp istedolillity QfdhpRNA dvedhangp|cay rb@u‘:]@ablgze@ pgainst

cdgEnBione Lhgug sufeBbadiey. fs Lhey isSHHEd PRarIuding

bi | f. th
gtpglﬁnp:%k%éléi‘g? ?%‘F &E&figla%sg %§?’§1{iinl?o§ﬁ1;e g%@ﬁlt}ﬁtwely, substitution
nucl gﬁ&?iﬁ Ine ﬁdb@e(ﬁlﬁ% RbaFld AR RY e leNShBititiEoP bf Uifidine 2-

suc denosi ne or guan05| ne.

Alm@lmub\tﬁzleﬂaangg lbyt(lzt-dtebmﬂqumns tolefated mut Heex notesfect the
by nodified anal O"E@é substitution of undine 2-

netfieiencylof BMNAha alnﬁ,enego e8ohyylempiizaaun signgiengly sghances
d d t affect t f
21552 REEeaTe BN LGRS PYEBIE TS FYHE LA I Wi Rances

- the nuc
cul t ur é& t&& /&ﬁt&lg?’na an ve#y Slééﬁ%iﬁggn%gf El‘}eé%igrﬁleods set forth

20

25

u Slh TP !PﬁbﬁéaﬂcﬁﬁN BEO0E/ 7564 (@cbiporateBGErdit My refdrence) or

W01/ 75164 (incorporated herein by reference) or

ususn«g sthadatdrptopeducesifores vitoo tiansaription off RN anghdsRNA

Ofanilglafin?g grodcségllﬁp\es as described in Elbashir et al. (Genes & Dev., 15:188-
200, 2001). siRNAs are also obtained as described in Elbashir et al., supra, by
incubation of dsRNA that corresponds to a sequence of the target gene in a
cell-free Drosophila lysate from syncytial blastoderm Drosophila embryos
under conditions in which the dsRNA is processed to generate siRNAs of about
21 to about 23 nucleotides, which are then isolated using techniques known to
those of skill in the art. For example, gel electrophoresis can be used to

separate the 21-23 nt RNAs and the RNAs can then be eluted from the gel
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anneal i ng procedures as described in El bashir et al.
{CGenes &Dev., 15:188- 200, 2001). siRNAs are also

wWo@bitalosusa7 as described in El bashir et al., suprP@/ukznos/034483

10

15

20

25

30

i ncubati on of dsRNA that corresponds to a sequence of
the target gene in a cell-free Drosophila |lysate from

SYReast iTaladdlitast, etedrm elga, simbeycasiondbromatography),
conditions in which the dsRNA is processed to generate

s gBMAmlcgraébuUcerﬂnﬁlga@Oab@m affmipypuabeatipmswithysngody ean be
th | k to th f skill
Hsgchl@slg? uife%ecﬂ%uezl e(r:]?\rl\gphgr esiogecgn Eel
d
used t g 2?&%3)%?1}&&%89%&6%3“%]3@%% tll%ﬁgfgggSn RWAStoRlction, of

then b € gelslrces t1on,

clRREY 88 6ARHYudISoties iftoZ@afedl it @lsC IHo RbARI & RhyE.are
gl ycerol gradient centrifugation, and affinity

pyevdrabedmaeroiblli aanidtbe ttymsﬁanum repedtstinclusipig@bet notdimited
21 to 23 nt RNAs. A var % net hods are avai IMa&2
f &o: Traapkt- J&@%(Mwsi Qe MéR.Qdéo),oTraagmmeager iagen,

RS L0 B TRl O P L1

9&‘)‘%& Cfa? %5‘;}9 krﬁ%fg&g d?féta%lshtrﬂ& %@'aﬂ&’bleﬁ@lﬁ%é— mE'ﬁ@édﬁrer

rus ransmessenger (tnm) (Q agen,

Cat #18 Qﬁéﬁﬁ%ent&ﬁ%ﬂmrﬁ ohe dsRINIA) et tsIBNQ, iy Cdvmpbaemantary to the
Cat. # MR 12252 Ollé Pr ot ocol s for each transfecti on

r ealRDirt saquenae af belubke ¢ndoglinmeRMNhand sau reducear inhdit

present |nven i qQn,

c@ﬁcpreéﬁ@m%fr hyide PH@O%?JRNAEEI\%%@E[% Zh%fie%fséﬁs?dﬂléoylﬂsgflf‘ﬂgﬁn
eﬂi’a% FIP %xﬁr%?%élg?u%tﬁeg& lp éhk bttlvﬁi)DEQES&é)# (gtVlﬁloA o) 01 dsRNA

ecrease in I'e" endog

Py Qtsﬁug ?}&iﬁbfé@aﬂl? 23, | @Ashod Qe feehistyiaY GodsP40%, Ise%, 60%,

treat control dSRNA or si RNA, fore preferably

250/ 280Y6196%, pr afcze.aMethads forassayifgdevelvof B0%gin 2apFession
80% 90% or nore. Methods for assaém%ll evel s of

praoe elsn vesdbkaewndn the et and dnclade wes qftinge art and

i nclude western bl ott I mmunopr eci pitation, and
EEPSpuNgpge¢ipiaty ?%saé’ﬁté%ntl on, the nucleic acids

used | tﬂg ?re%@ﬁt ?Rghﬁ&f a[flh ﬁﬁcltehzlaﬁclﬁg‘ feraR1ddi®ny modification

stabili unc e nuclerc acid i n any "way.

E%ﬁ&%xﬂﬁnb&cdh@cé@amgﬂ drl featiiensf the mideipheibiedg way.
backbone, the internucleotide |inkage, or to the sugar
nﬂi)fftnyples include modifications to the phosphate backbone, the internucleotide

linkage, or to the sugar moiety.

Soluble endoglin based therapeutic compounds useful in early
pregnancy

Inhibition of full-length endoglin signaling has been shown to enhance
trophoblast invasivness in villous explant cultures (Caniggia I et al,
Endocrinology, 1997, 138:4977-88). Soluble endoglin is therefore likely to
enhance trophoblast invasviness during early pregnancy. Accordingly,
compositions that increase soluble endoglin levels early in pregnancy in a

woman who does not have a pregnancy related hypertensive disorder or a
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i nvasivness in villous explant cultures (Caniggia | et
aI Endocri nol ogy, 1997, 138:4977-88). Sol uble
Qﬁ‘@nbﬂy b deVebplaqireghdregirylatad leypeatensiverdipirdbt amy be
i nvasvi ness during early pregnancy. Accordingly
Cbﬂ]mﬂma]l fom enhimaging placsatationo IHnsngplenab 9®mﬁ0$1é1@éﬁ that increase

pﬁ@‘yg e qgimﬁ?g%l%ﬁ{w@ga@ BRSTio8 Saftels asokin @ ides, goluble

SR P Bl P g o
Ot BRI RNSvAIS8E blsERABR AT hesId oo ovel s

inclu purified sol ubl e endoglin pol ypeptides,

sol ubl e endoglin encodi ng nucl eic acid nol ecul es, and
conmpounds or growth factors that increase the Ievels
orAssays fiuyi genle 2id pyptejn 6KPESFION ¢ endoglin. Assays for

SRR TEN e e e
g%%ﬁfe o dFaTYink %rfﬁ ahy NEf BROMSVEERELEHSH methods for

or I ncreasing so ubfe endoglln bi ndi ng

p ﬁﬁ’ér@hsﬁn% Q¥RIbte eﬁliogflﬁf bideingaastdig leells)rfopdeaghding soluble
protein Tevels. Blood serumfromthe subject is

nmeadogléa pfatein levelss of sol ubl e endoglin, using methods

such as ELI SA, western blottin 0

speci fllﬂoaﬂtsﬁlﬁlél@liﬁ'é’én }51 et és B ?IFSijr:ng? Egb‘?%%’thﬁgﬁ%d()glm

al so be - .

adtiig He %E’%% P’J te%f‘ 10@ g oL § ganggisﬁ%mustl%g

b's?gcft”% ‘ﬁllb%ﬂ *B]QQS |sé1‘ﬂlm H%hhﬂﬁ:ssu%fe%i’ chR alRAsdmeasured for
Tévels o

proteins I nclude ELTSA, western

bll@4dlt BOTGF-Bil NGRS sayivinai, BMPAeBMPE, @miryhuoies ligand
In addition, in vitro agg %énesls assays can be

pémbwnmcbmd to@okmbhe ereda thoes sised £ megsirersgrum levels of
converted I}morcg anti - an i,ogenic state to

pRBOHRY evesigr Plgting, or ipiiontyds ssingspygific

n I

TR 78R 1, W 55 S
Ffa%ft%hiélgé/ ¥f @1% shsjb‘é;t’s%@@/@cphaﬁ&ﬁ@veﬁed froas tanpmeiE @igibponiattate to
eas 0

a pro- anglogemc state Such assays are described above in Example 4. A

positive result is considered an increase of at least 10%, 20%, preferably 30%,
more preferably at least 40% or 50%, and most preferably at least 60%, 70%,
80%, 90% or more in the levels of soluble endoglin, TGF-B1, TGF-B3, activin-
A, BMP2, BMP7, or any protein ligand known to bind to soluble endoglin. A
positive result can also be considered conversion by at least 10%, preferably
20%, 30%, 40%, 50%, and most preferably at least 60%, 70%, 80%, 90% or
more from an anti-angiogenic state to a pro-angiogenic state using the in vitro

angiogenesis assay.
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result can al so be considered conversion by at | east

10% preferably 20% 30% 40% 50% and nost

pr ef er @pbod sdruheastrif®mpRYfro30 the alfedcantle be measured for
anti-angi ogenic state to a pro-angi ogeni c _state using,

t hevelsofnivaleic asifsoyarmdgpeptidss speaiing d GaPdml 6 -G8; #IVIn-A,

| es_f t he, sybj ect | so b d f
BB b SE e 3 SR B methods
TGE-bl. ., TGF- i wi.n- : ,

o g Ph e eites it « Yol sxalf{TE inBIIAE O brefirkib of RNA
T @ford %hebl%ﬂrsfﬁﬁ%lﬂ\%ﬂ?ftﬁ@ FEbRseI 8% Use@fube RN for northern

preparation o romthe bl ood sanples of the o
sbhyteiag, POR Hased aamplificatine, RNRNAGe protection asgsiyst tA pesitive

PCR based anplification, aor RNAse protection assays.
possiult s sonsidared arsinetase @& atelfaaweﬂﬂclﬁté/eas?é)‘%f prtorabhs3 0%,

SRSk S R TR R Bl 0%
8,80 S R i gl S T 55, v

ngh@jl@MpzagMp7 ndsRi®hcidpt | bodi es for therapeutic
tréatnenf The el evated | evel s of sol ubl e endoglin

found in the serum sanpl es taken from pregnant wonen
suffering from ts that soluble

fro Fre- ecl anpsi a sg&gei
eldegf antibodies forgthesapeuti eabigBt ¢ si nk" to bind to
and depl.ete the,tro I : I
endot hg¢ }}eaef%%agf"il Levgféqgﬁ%oc s ﬁe%dbglrng%ﬂ?gn%?sg rum samples
I egL f sufleMaL FRITE Pre-20dnaRe agpResithat soluble
o?&lﬁ%ﬁgr&%gf&?ﬁt\ﬁgﬁ%‘%ggem a.g The@uese o%rqjgorrpounds,
s ugldoglin addthedises “physidibpit sink St hibtl¢o andalgplate drectrophoblast
neutralize the activity of sol uble endoglin_(

e.g., .
bicetls agd matdieal phdothgier-astls @&mﬁlwkgrmﬁacm%ﬁqwed for
may hel p prevent or treat. pre-ecl sia or .ecl |.a,

byl PERIRE (se QR oL AR SREIORCRGSL OF tie Ipfuis Or (g pfppRita The use
actd vi n- A . 7 ' .

At ntiings it SA0uBer, DURBARE HREICARRA il neutralize
MQE abi PRy éﬂ%lﬁﬁfw QERRESI (8. Aindingdo TEFP 1o TGR-BB, activin-A,

devel opnment and fetal nourishnment, and for system c

neB eFR2a BMRAR e help prevdntloediteahpre-eclampsia or eclampsia, by
producing an increase in free TGF-B1, TGF-f33, activin-A, BMP2, and BMP7.
Such an increase would allow for an increase in trophoblast proliferation,
migration and angiogenesis required for placental development and fetal
nourishment, and for systemic maternal endothelial cell health.

The present invention provides antibodies that bind specifically to the
ligand-binding domain of soluble endoglin. The antibodies are used to
neutralize the activity of soluble endoglin and the most effective mechanism is
believed to be through direct blocking of the binding sites for TGF-B1, TGF-

B3, activin-A, BMP2, or BMP7, however, other mechanisms cannot be ruled

out. Methods for the preparation and use of antibodies for therapeutic purposes
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activity of soluble endoglin and the nost effective
mechanismis believed to be through direct bl ocking of

t QL% db‘sﬁﬁbé@ 115 bdvegalfatentSmddhding TEB: Phgnablinvbens 8,054,297,
MP2 BMP7, however, other mechani sns cannot be

bJa6, BT 5 305, 0 enfld | 6H464 Aug aracoTo@AE d%elafby reference.

anti bodi es faor therap utic pur esare ges
émbgrilq@aaa@rhe@q Lyden 9¥gm9€<§ 8@& mﬂo&fﬂ?ﬁg%t Stibdare
34 7; 5,821, 337; 6,365,157; and 6, 165,464 and are
|HE 158 ated herein by reference. Antibodi es can be
pol ycl oc‘l’éndmﬁﬁ%&’i@@'parﬂ@tﬂ@ﬂ&@ﬁ@de devedcfdbRsodests
preferred. Mnocl onal anti bodi es, particularly those
datdly@iglgfrhies) hinacden usad Ifuﬂihegrealtment bﬁmdmeﬁswesi however,
for the treatnment of various di seases; howeye t here
athere g limitatines totheiraise ingladmgihgdndctioneos %Ewn@ﬁﬁ mouse

C TR BT B T 8L TBICE ARG LR e
i %gs%% t rfqﬁ‘% H%Eltmer{f OlFof ¥ b e a?%%lé Fﬁm{dt li8tth@@lihftal use of

ni-cal "usé of rodent anti bodies is an

apb derd bl cldhadl @6HBOGEs e mlw ﬁl}’reé}%ﬂéeeiurﬁig ﬂmerapy
Bl ood, 62:988-995 1983; Schr of t al., Cancer
AEMBIISr 858, BLOGE)62:985095 ﬂ9aa,sSdnpéﬁmtaéd Ctaﬂceiv&%o% 879-885,
thls froblen1by constructing "chineric" antibodies in
P8h).an ani mal antigen-binding variable domain is

Z,"S?'ef G 14 AR o B onipetipe,

8 ]‘Eﬁigli%icﬁgagérbfé%‘}n v@ﬁ% laAABNSI arﬁigenbﬁhﬁfr% variable domam is

Neuber ger et al Nat ur €,
3 t4iupkd-t4 Gthund&B8Synstaiftelopizid (T $. drataNG. 44,§é 6675 Mdsmson et al.,
chineric antibodies are described bel ow. Conpetitiyve

i fhrobi Natindedd. |ScgdAt, b$]n6851b'68655b98ﬁbﬂ?e0"é1@§€§ et Al Nature,

% ﬁfzgﬁlﬂ%gﬁ@' P NEE Bt Pl P a0, 1989). The
;em%(lﬁj Ufftlnont zﬁacf ‘g 2 2Gt%uh RRHALED Qﬁ'ﬂl@édlgé’ ﬁe%é%&hﬁéﬂ BEvA

ance O pr o-ang
[anti - ﬂf&hﬁ&ﬁwecmh?&h@ﬁ Sfliguad %ﬁlcﬁﬂg lt@ gsl0BR endoflin is useful for

cockt a t he nonocl onal "anti bodi es of the present

i nkeptéventionnr reatment of pre-eclampsia or eclampsia. Such an increase
can result in a rescue of endothelial dysfunction and a shift in the balance of
pro-angiogenic /anti-angiogenic factors towards angiogenesis.

A cocktail of the monoclonal antibodies of the present invention can be
used as an effective treatment for 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

pre-eclampsia, eclampsia, or the symptoms associated with pre-eclampsia or

eclampsia.
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eight, or ten different antibodies. In addition, the
anti bodi es of the present invention can be conbi ned
Wi th an anti-hypertensive drag (e.g., nethyl dopa,
hydr al azi ne hydrochl oride, or |abetalol) or any other
medi caPrepuratied df antibedies pr e- ecl anpsi a, ecl anpsi a, or

ec! ampbRcncalan gt beodionfi Abr BEGHGE bMSHBCRg AElt-1 receptor may
ti bodi t hat ificall ' t 1 -

"B pprice iy BempRE Gk T s e dHe R MhOT ipfhde the

- . ) oS " ros.

35 P e TR oW s, 25 4

4837, 19739 JandrChrkabalb ¢ Monoblonat AmtibbdAtechnaolpgy, The

Technol ogy, The Production and Characterization of
RBdehictiondndpharasigbizatdemat Rofenimndidrman Hybridamas” in

CRoragH o oo Leberan ke Pums G R baR AR AR  Biccutar
PR aTLATRTY: Bt S 5 SO 1008, as vl

13% ﬁg%ﬁ@ﬂecoﬁ%ﬁﬁm IVRPOsleEH deaBiibod@ Bl Eduserst ab€Science, 246,

prepared from supernatants of cultured hybridoma cells
on275dm8astP8Ps i nduced by intra-peritoneal
i nocul ati on _of hybridoma cell

[ s into, mce. The
nybr i ddhenaderdliagtibodies élram%p@@@&%gpmw%mfépf%ﬁ“ed
tein {Eur. & | munal. .6, 511519 -
e R g Aoy B s

S fGbALSH s i ShibeOT N teRRhiqRe HeSsrinPorisinally by

MEny sSpeciftic antl gens. e route and schedul e of

| RBHEZatd N1sedin t(Ber. 0 Shnamioned, 541 - 514, 1976} has been widely

anti body-producing cells therefromare generally in

k epplied) tmptddues hybiid skl dings thassacrste highdevels of meppstonal

for antibody, stinulatiqon and production. Typically,

nieatibadies ggawshinany sPeALE SHBEENS: however, any

manmmal i-gn subj ect | ding. huran.: ' r [

produci r@éﬁ %nc{ %Cénr%gi’d_réodrg11 can- lédlrlrgﬁlnigggrféal?% agfg@%lr [ ngmred

L%nﬁﬂ@d?—ﬁa?&ﬁfc?ﬁg s tRiFrd \eed bbRstally i REMSIngSvitthestablished
asl s

and conventional techniques for antibody stimulation and production.

Typically, mice are used as the test model, however, any mammalian subject
including human subjects or antibody producing cells therefrom can be
manipulated according to the processes of this invention to serve as the basis
for production of mammalian, including human, hybrid cell lines.

After immunization, immune lymphoid cells are fused with myeloma
cells to generate a hybrid cell line that can be cultivated and subcultivated
indefinitely, to produce large quantities of monoclonal antibodies. For
purposes of this invention, the immune lymphoid cells selected for fusion are
lymphocytes and their normal differentiated progeny, taken either from lymph

node tissue or spleen tissue from immunized animals. The use of spleen cells
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line that can be cultivated and subcul tivated
indefinitely, to produce |arge quantities of
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DGR EH SR 5ES P RS ARGRAL ki s con
r Eé REind® HhhexAMPRS fins R mERRafVB/peCulagt|Golictvh (A TCC;
the basi s for continuous propagation of the fused )
hypariadsasVived Jo iumhl rayelbeat andomouss-hemede tieterdmiyetoma cell lines
pl asma cells. Mirine nyeloma cell line

0

b s ey dcesl B the At 2 139:800ea005, 4984
[ CC, , Ma , 1. H I .
redS s, MRS Aomibod o e U RSP  Apptications,

d ' ozbor . 133: 3001- 3005,
13@%{0‘%%8%1@9&%? ﬁgét?’ Igﬁw?ﬁkﬁggl ginggy%gitg?)body Product i on

Techni qees APlih&Rdanassmaiisiaed iekkein cdlhcultuanedia.
York, pp. 51-63, 1987). The hybrid cell lines can be
mmdeatha dgbiidomiataed] lime isestablished, itecande maimtaingdicmea variety of
hybri doma cell line is established,,it can be . i
amHGoTRlY asiequalpaTIPGRPUSR An HYPOXAISHAE AT RGBT thymidine

i @~such. as aoxant hi ne-am erijn-t i di .
e SRR, SIS MDA QPR Bl R G e in
.a%ﬂpl 91813‘?&5“6?@0&196&%&1‘ T inBfudeARBSing Al stése under liquid
i nctfuding freezing and storage under |iquid nitrogen.
Frg@egert: eFfozbh el 1@ che be evvived anddultutedundefinitely with

indefinitely with resumed synthesis and secretion of
noesrhahsyntheris bodigecratien ofromostonghantiefly. i the secreted
recoyered fromtissue culture supernatant b .

c GUBREY s ORBEAGRM LN %%Wéﬁpﬁmﬁﬁaﬂt N ‘Sopggntional methods
exchange chr. 0 fh : h
CRGCR AR R FL B hon B0 Eh i cERART L ASKAP MborRlograp,
I nglipeiiRe, mce, rats, rabbits, goats, and humans. The

anti body nmay be a nenber of one of the followi ng

i munoditabadtibodyl msy be prém@d ingany ingasnalgmcleding gmce, rats,

and the
rabbits, goats, and humans. The antibody may be a member of one of the

following immunoglobulin classes: 1gG, 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
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Wil e the preferred animal for produci ng nonocl onal
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in fact, human anti bodi es may be used and may prove to
be preferable. Such antibodi es can be obtai ned by

USEMG fROMIB UM halgBESy fickddletarbe us¢dviviontsomadt al., Proc.
Ant | bodi es and Cancer Therapy", Alan R _Liss Inc

TRa¥6Acad 8%y . 81I,r68t55e6$355e§,@84;y Navesrepiet, alt, drnradibd 6%4-608,
devel oped f h ti f chimeri tibodi es bv. .
554 Tikodn @t abotiehre anlie siase. ENTEBish AosRfis 5 oPihin the

approprd.ate _antige Ch fi.Gi t her withgenes
f?gqﬂea()flﬁﬁ}‘?alﬁv%%tf%%%@B%D(Fgesgﬁpédlgéﬁ )e used (Morrison

et al . A RrQtherMiklnatiead thedell %io@?&hnﬁ%@?Ep@&ﬁﬂ-Barr virus
Neuberger et al., Nature "ill, 604-608, 1984; Takeda

e{EBV) imhadrtelzed Bl ceBbareAtéd td pEjuceshe manmocidwdiaptibodies of

are wthin the scope of this inyentjon an%@ﬁ% '

désrpiesent ibesrsion KgasherdetralaVt GeRal ok 6% 0PRe/ WelP83;

fusion techni.que, . Epst ein- AT -

| eRPonrRS BRda ek, taador s abERbor et al, Methods
ocl opal 5 ant i f - i . . .

CESRPela T 198, 50, RS aRG s of ol

KezRehn- Mg R fronya shitiBls Qbuscedgdnkralll 28 dnfet@Plcell line, and
Kozbor et al., Methods Enzynol, 121:120-140, 1986). In

gerposihg thdiargetentibody scanting cellofo supsraatinfy containing the
Epstein-Barr virus from a Sﬁti;gt | e source,. engr all%u¥
arviuss dbesglls arg washed, agagu 7 appRopL el cultutre

e . | ' oo |
S SIS, SRR AR A utare can
a%fig&ghf%@b& EH %I%Héﬁdéf@f tHB HipdtBin-Baps ehsanidlyar aYlitiEgéielJ and

tran rmed C present in‘the cell culture can b

| demkidried dyibble spsretageellotan he idgmsifiedrsBag standard| methods
nucl ear antigen, and transforned anti body, secretjin
Ip,(gggﬁs, such as

c nlosvnciarthb erti dather fmesbodssion predupiammeneeiaad ant
in the art. er t hod r pr.oduci ng nmonocl.onal,.
anesqyBbmant D wrﬁg?%eaﬁﬁfeaiﬁﬁhl e S @18 TR e d

within the scope of the invention. Preparation of
sol ubl e endogl i n i munogens Sol ubl e endoglin may be

used bypjichsfldordsf HhublEBRHOSER imMmbBensbe attached to
a carri e’rebprotei n or to ot h%l?mobj ects, such as

sephar @dubleatisloglho ! be esafdy itselfrayab enpumiogerdor maybe

: ezlt’la?:hgg ’(c)oV\Q c;r?*iei )]E)%tifrf 01: tlz)eotﬁ&qgl%ggt% ’u ssuch as sepharose beads.
Soluble endoglin may be purified from cells known to express the endogenous
protein such as human umbilical vein endothelial cells (trophoblasts or
HUVEC; Burrows et al., Clin. Cancer Res. 1:1623-1634, 1995; Fonsatti et al.,
Clin. Cancer Res. 6:2037-2043, 2000). Cells that express membrane bound
endoglin can be treated with a proteolytic enzyme (e.g., a matrix
metalloproteinase) to cleave the extracellular domain, thereby producing the
soluble form. Additionally, nucleic acid molecules that encode soluble

endoglin, or portions thereof, can be inserted into known vectors for expression
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protein such as human unbilical vein endothelial cells
(trophobl asts or HUVEC, Burrows et al., din. Cancer
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Res. 6:2037-2043, 2000). Cells that express nenbrane
bound endoglin can be treated with a proteolytic

eﬁ?ﬂ&@ cbls Using@tdifatd ¥eddRitihADNeicoBsR)ies oSaltslledost cells
t he extraceflular domai n, thereby producing the

s fdroleb1é endogliddipriessiah igcludeibaailoviaed cellslees ubBscells),
bbactager salls (Piaof aaboranveegirasiost oellsddoaN I S s uE R
Gor ool o BRSSPSR g R S Rnggens. The
Lgﬁk@&%ﬁg ?ﬁ’d@\{g ggﬁ?lla@ ﬂ%&;ﬁid@s arcSkBl1 %@k in thaakedridl

mamal i an cells (e.g.,

NLERIBILG ebdifide cdublim@ctht ipeptid@aph sdikable aarriea molecule, such as
sil%nt hes?zedél and LE)slgqgetasI'pielramunogens., The nethods. fo

f .
madtinng abuniboBgptides peguild esy amanoerid seqBaree Hat Wéurb?iantlaﬂy
d | i ling th tide t
S ilortonLtogam et ohiecolias cafsinanine add entise
Pept | des. . i n0_ac :
CoBESTR i ORI ARG T BaR AERRO0 A P 031958
Qabd)n A GRIAC(rsk) SRRUGOGEOY; P1178$BOVSPNQ042B enBaDKkAS0673

9

e
accessi’d6n nunbers H29080 andNP_031958 (nouse) ;

885 ahdatJ9729R 0 Toptided 281 Be awghergnixzgferably 10 amino
CAA80673 (human); and A49722 (pig). Peptides c be
aayidsengrpaten medremapleyably 2arAmABoAHs0olgregleE AN MO o

380 o230 20 0,35 1. 2308 0, 437 BBy o gt
DB, e BRI B st B e iy §5%

MOSH, RioRf Sfeibially 00 %%, 95%, 98%8/09797%98%9898%a2%08% 1dathcal to the
i dentical to thé sequence of any of the human _endogljn

ssqyenmesof diyefibphines epdnghie seqimnsesi Ahe pephides ¢asdbe

o Sommnprcial i gtainedms T VR F<s aien pAIL KR i i A, such
Sci ence, 232:.341:34 5 )

c St enariJba s d Stk S RIS LR o 51347,

Bi 1@%%? meﬁét&?ﬁ%ﬁg‘f g{)&?&%@ cefRhéldeal ilaBle $nthesizers such as a

cl'éavage o ed am no aci ds bei ng achi eved

Wi Bl s Eutel 0880 afitonertédipeptidedmntienpepithadsavage iof thwblegked

preparati ve HPLC using a Waters Delta Prep ﬁOOO . .

i rshinorrends bang achisvedwith hydrogen fluoride, and the peptides purified
by preparative HPLC using a Waters Delta Prep 3000 instrument, on a 15-20

pm Vydac C4 PrepPAK column.

Functional equivalents of antibodies

The invention also includes functional equivalents of the antibodies
described in this specification. Functional equivalents include polypeptides
with amino acid sequences substantially identical to the amino acid sequence of
the variable or hypervariable regions of the antibodies of the invention.

Functional equivalents have binding characteristics comparable to those of the
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mm Vydac C4 PrepPAK col um. Functional equivalents of
anti bodi es The i nvention al so i ncludes functi onal

weowswadsent s of the anti bodi es described in thPGT/US2005/034483

10

15

20

25
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pol ypeptides with am no acid sequences substantially

| ghedBddiéd, ahd ihéledanionexanptt, shinerize, hiimahezedaaridadihgle chain
or hypervariable regions of the antibodies of the i

i antiidiemas weHasifragmenss theveole ivisthnsls o fmradigipeg such functional
characteristigcs_co rable to .t of ..t heanti bodi

A HSIRIEe 1O R BT iDG bA COHGA D00 /2131
si-ngl e chai.n ' | . e )
SES n@%t%}tggé}él?c%%oﬁ%ﬂ 384 do; 3 PRBMTED G NBE1RO89/09622;

g suc ’onal “equivalents are

di 8atdarASHaERoR Nb.BRGU Shlrbpédn PateMpApplication No.
V@%I%%Swa; Euro eanOPatent Appl’i c;t?on No.e 238?&8%;1% ?

PET2 2 sindldt iSo Patémt NAOBIGS 06E'D; eaBhof pdeioh Rabemin incorporated
ﬁgpl i cation No. 338, 745; European Patent Application
yre@pars; and U.S. Patent No. 4,816,567; each of

\gﬂit |C Bo o _. : %}r{)igi%ﬁ%] éﬁﬁﬁ‘%gﬁé% & Bﬁé@a&%{ ceqr,nggq%g ﬁ%g%{églﬁ%\z&g
igﬁ@@ﬁ?“@%ﬁ’%}%ﬂ%ﬁ@&@gﬁ letljl?ﬁ'éafn: aggilﬂgﬁ g g?ﬂlab’é f*dlég‘i‘dns and variable

S H&%ﬁé‘ Hédld Y slisttillyoreathstvedytiohetiregpgasee of thehariable
variabl e region froma mamual other than a human. Such

huegion fesn anhainacil esherrtbarc hherane. Sueiisganied pagbodies are
i munogl obul i n chal f
ety SRETmOZia RN ATBPUBRHEpULn B oh TGS hereof (such

S Ga B EED e gt G et B A OB BBt B antibodics)
Myed Eoﬁﬁﬁ]r(le ﬁﬂr lfzs'gaﬂ?ﬂb@r&e?ﬁ@'ﬁ Fréii oBoklirRsn dﬁhﬁuﬁ\@globulin.

known i nt art evi ews see Vaswani an

HaTkthbas foriimadizirgr gon-Bembmantibodieslare #eilkmsvn inlhe art (for
1998 and Carter, Nature Reviews Cancer, 1:1 18- 12?,
2 @edipwsGen fasiiap] and Hamitipredrnmand Harguylswisa dwernsiol.ndl d 05-

. Y ) q ; ,
£ 1152 185% 60 Riawian Nerke BERERS Kt el b 1291 207 B} Gifngrally. 2
are often er t ' . i - . ;
e B AR o o
HESRA 2Z@fur Qe T Rsh-Baman! Thleky noehvaiaiedninel dddiresgdues are

t he net hods known in the art (Jones et al., Nature,

3DFinA2f&2&] tolSBitnpdrt seshdweaywhich 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
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et al., Nature, 332:323-329, 1988; and Verhoeyen et
al ., Science, 239:1534- 1536 1988), by substituting

w0 oens45C€DRs or ot her CDR sequences for the  PCT/US2005/034483

10

15

20

25

30

correspondi ng sequences of a human anti body.
Accordi ngly, such humani zed anti bodi es are chineric

aﬁfa'cﬂ@@' 'Iﬁﬁnéﬁ‘fi%(‘? hititsaties anttypichMy hesfntdidibodiesi intvalgich some

man var e domai n has been substituted by the

c 0D sgidbsrg dsespaibiy eomed“rR eesithres iamrwbs@@etcdéﬁy resides from
for exanple, U S. Patent 4,816, 567 ra
hemalngotsdsitestin sodend smdibe W&Pﬁ@&rq, )c%’trréﬂ 'g’:ﬁ{‘)?b ad:593-596,
V\/néggusome CDR residues and possi bly sonme FR residues
bstituted by residues from anal ogous sites in

rodent t idPof Rithikized Bhfibod b
2: 593- é@féﬁﬁ‘?@@ﬁ&h%ﬁﬁt@% r?%%tlr?%%ffor the odies can e

PrARAT iRl ) Pafer @528 , 381, inhd &, 51, 2% dne Canterdl (supra) which
U S. Patent Nos. 5, 821 337 and 6, 054, 297, and Carter,

( arepalhjncohparbtesiteerain by referepos-atbe hn@m@mdtgntlbody is selected
reference. The, humani d antib e
chassauy clsneh ng m?ﬁélpﬁ%ﬂ'y%fgl\mg(ﬁg%% i JgE,

Bd pa&so%ee Qﬁ‘g@fcl G llgé'? )r/h%ldg ndt neglﬁi dsLt T
aﬁc Lk nf%éﬁﬂﬂ suBN %@‘iﬂl b prebéht GRVSGTLR, tie@istartfomain is

pre era g& cl ass The hunani zed anti body
Maye fo by bﬁ ﬁleSI%@&ediaﬁs Theolnrmmrieed hatbadiemaly aomprise sequences
I Sotype, and sel ecting particul ar constant i‘iomal ns tg
offitrrinzere dlessi preicless ot isotypewpied PRGNS PHtICHIaH copgtant domains

Ew;asaéﬁ%ez&éwf%pg& S R
voi - oSS EEL B ol B BHARGHRIS Yo toghltques known

‘%ﬂY thé W{ﬁ@iuduigz Haot displa Flﬂ@aﬂﬂes (Medkset hhj duksl. diol.,

e et al oerner e are al so useful for th
plzeaaﬁ&lt-i%h 1@f91rm1dawlnmnetalodanuaﬁew Hodwreol| E31433e455, 1994)
supr.a; Boerner et al noI 147:

1931’@)'56018!1%%@% ﬁﬁlﬁfﬁlsalﬁi ]ﬁ@‘?mﬁhﬁtrﬁ aaq?@r}%uﬁf?@ftﬂféhﬁny

A I TR R M A e
e’%%%ﬁn@l r ploRi dg_ok afgglrjouse horse, goat, or primate;
a“ihouse I's’ preferred.

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 (Vy) tethered to at least one

fragment of an antibody variable light-chain sequence (V1) with or without one

or more interconnecting linkers. Such a linker may be a short, flexible peptide
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Functi onal equival ents of antibodies al so include
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fragments are reconbi nant pol ypeptides which typically
bi nd antigens or receptors; these fragnents contain at

| eAStte@NS absirg MRNAthODr ralﬂfebhhﬂl)énmaha]aﬂ@ﬂﬁngeﬁ\the dhadml Vy
am no acid sequence V ) tethered to at | east one

f dagrmemst oiirsencerthep ady livked spasta lingmtalaﬁhe targetelrcale

| Xwgtsl‘&@‘iéﬁ&%?%‘éwﬁ%fﬁa oy TR g i ichain antibody
t d t t .

p | e C egial(??rgeisfgﬁ&fechg ?g{%otx?& t e Vi ot VH

0 %@ e?lce ‘P?:@O\HT&YL gf"ﬁﬁkéd Bﬁf S6CISH éﬁud@hﬂ[@érﬁb Qhél aﬁﬁﬁo acid

ecul e Bi ndi ng- speC|f|C|ty of the whole

aﬂéﬂrﬁﬁd&y of 5 compeméntatieVsiand ey s:dfcplencan&ﬂgb@-}zhama@’iﬁwdy

is derived. Generally, the_ carboxyl term nus the L

ofrafmmcﬁanb@gelger@t@ddlwlqwhrﬁi@&nﬁw@mﬁl}’é’
t t {
Viibig opsimdenEn %u%hipsser oy @%apo”%’wcgaeﬁét?q??n

c |2 ti body phage
%glégrg’f/)a? %gpgbijg%r S gérl f {enc E&(ﬁﬂ 'P)gcte aese prot ei ns
can be gphodugach @thﬁﬁlﬂy fir Iﬁbhkt@ rc)bﬁtalln? aﬁﬁﬂld scidrsequences having at

prokaryotic cells, including bacteria. Single-chain
alédsbody of l:haegvmrﬁb&e 0EmIoEs or @Ede)fethc avhode antibedicn dosqtped in

IS GDapiFioBGeR 4t 868 KR OTHE DA o8 s uatt dopptig pf those
ar 9 ba&ﬁs 1n &gg?{gofsﬁ{ﬁ sdéméaéﬂé Frge nr%oq m%?r%#n?@?ghn %teﬁ fbmdmg, but
por gmw?mh ﬁgt%ﬂn%ﬁrbf*%hé‘ gtrﬁ&uré)é'f whelSidifbdidees? SBERF-chain

Ion o ructure of whole anti bodies.’

Siangbed$ fiaigheaty mag dyert farg mvetconmasorhé ef Gfeoprblaras esmveiated
sone of the problens associated with the use of

anitlp th wss cmmtﬂ»pdmsgpopéamm@rpaét <pr i osa constaphdomain. For
domai n, For _exanpl e, S|n e-ch i.bo

© aramEle Sn s By i e e S s of R ed
b| o) I,C

S R PR i G Ao o,

AQﬂ" &tl&éi*\ﬁivba\hte& bilb glcﬁhé’dtﬁfl’@n tA Bdichynall @ @ﬂﬁglb&haﬁﬁantlbody
consi derably snal t han whol e anti bodi es and nay
t Heaghente afeamwdaalblgrsnwdm tthear whpker andtoloididstands mayi therefore

whol e anti bodi es, allow ng singlechain_anti
f r}mg’ngnczget @aplﬂ@@ pez'@eghﬁ th@gwbo]?: 1es, al?gwmg single-

tha ¥ antibot y 8 gmen ssfo localize and bind to target antigen-binding sites
more efficiently. Also, antibody fragments can be produced on a relatively
large scale in prokaryotic cells, thus facilitating their production. Furthermore,
the relatively small size of single-chain antibody fragments makes them less
likely than whole antibodies to provoke an immune response in a recipient.
Functional equivalents further include fragments of antibodies that have
the same or comparable binding characteristics to those of the whole antibody.

Such fragments may contain one or both Fab fragments or the F(ab’), fragment.
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Furthernore, the relatively small size of single-chain
anti body fragments makes themless |likely than whole

apld BB el g t4 BOMAR 418 SRADBRsidT the whole antibody,
rgﬁz‘%ﬁ%‘i‘&glt.ﬁwé‘&ﬁ%{(’i Xgi;al%nzé(}]ui val ents further include

f grlaom fragheantdoneiniag fehver traval obhsucharegians, such as three,
conpar abl e bi ndi ng characterjstics to those of the
whmlreorditd GBRs, asualbe funcfiodal-s may contain one or both

Fab fr nts, or. the F(ab'.) ;2 fragnent [

it | DoRJIORP g i SB GVl ntsarsy Bonk s g ghdfioers of
antj . LA anepl

o AR5 4 KA S PATRR AR IZHO S TURL, (181D or 1eE.
ahs® ol aned thefaoft her, the functional equivalents

may be or may conbi ne nenbers of any one of the

foll owi ng i munogl obulin classes: 1gG 1gM 1gA 1[gDb,

or 1gE,_ and the subcl asses thereof. Pr .ation of
funct | SraparsgiameAlfErations] eqrvrissts Fsvit ents of

i bod by Ie! - .
For expreients B ABREERsT HBLASR L AEhods kb8l e art. For
© '&Xﬂgfé A %{yg]r%efxﬁg SRl BeARbY BePrESare & %ﬁﬁﬁh%ly from whole

equi v ant1 bodi es are prepared from

eRAABbAIgs S PedTerbily, vahdnilants DRAnEbedids ag freparedframddNA
anti bodi es maybe prepared by deleting all but t

. the
desncodidg puch equivefentsheDNMachonding fragawats plantibodies may be
full-length antib . encodi ng chi '
BRI B SRl B DhHP 85I PREBRGT I ToARat encodes the
S tantjall. excl usi vel y encodi ng human const ant
riﬁbﬁﬂﬁ%gtgr?&néf{&{"encodi ng variabl e regions derived
subst anjizal éﬁeoa[n%e&ﬁm@izw laMitib6@ies bl isepiepard Bf recbmbining
variabl e region of a mammal ot her than a human. DNA

eDNAi substuntiatliy o @xelnsiviehdées diny himaap copstantiregyons and DNA

reconbi ni ng DNA encodj ng const ant, regi ong and vari abl e
| epbodiszonmsbla tegionsiisTOERSuBEAR IRl St SeueIx fgmaRe

OSSR Sy SRR R SRBRAY, Doy

eXGCEF NSt AntTHE may BeprEpRed ByREEBiibining 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.
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fragments of anti bodies include cells, such as

whsosisnas, that express the full-I1ength antibodys200$e34483

10

15

20

25

fragnents nmay be used by thensel ves as anti body
equi val ents, or may be reconbined into equivalents, as

descri gggba@py@eeﬁﬁ@ Al ons and reconbi nati ons
described in this section may be carried out by known

net hodMometdnad sntihodies desisp amblamdnplllhﬁe@ yBingsthenglard art-

pat ent applications |ist ed ab ve. | bod r eeni

akBowa| Bpéﬁ Eeh%?é%hl&} AR ds %?Cée%/%‘?ﬂc g’ﬁéafd art-

rified usi

aﬁwamtﬁ U LACEPLSA TR EREHS SFINIESRqoERS pEsIPatigen or
?bﬁ%%a iELNSA 1 38iRIn. T akdpesSOf ﬁféh&e@ﬁﬁ@@és dre described

peptl e antlg n or western bl ot "anal ysis. Non- I|mt|2§1

ekEFRAR F)ldeII aud ATt &S, Paent dce 63EGT 5 hdtréin ﬂxmlppreé by

Il and of U S. Patent No. 6, 365, 157, herein

i neforgpoeat ed byref erence. Therapeutic uses of

anti bodi es Wien used in vivo for the treatnment or

prevention of pre ecl anpsi a or eclanpsia, the

ant i bogzlg%a {lc E}g&’%% argkventl on are adm ni stered

to the rapeutically effective anounts.

Prefer Whé’n ubiBirdiihb BOtthe $redtrRe@ T prtsérftid@dof pre-eclampsia or
parenterally or intravenously by continuous infusion.

Theladaséa, dhel anfidlsadjes o £tiersshjate mwgonpm adnnems@v@i ta tJne
of the disease, and the overall eg fg %j g B{)&
Th’é bigromrtherpentiealboehfeetia amewnis « freierg w g|ap§; es are

R S B L o
W%hg o %&ffelgﬂgéﬁ n'@l%g&?ds O tAb Sbv @ity T ithé H%eéé’g 'aﬁ@ ¢h&Sverall

are unit dosage injectable form

( pehlth bOthe ﬁﬂ?‘@cﬁn Siterameunt! fiaatipody adswisteatd Isrtylmclaﬂya;n the

pharmmaceutically acceptabl e parenteral vehicle. Such

vedmgd efatzug 0. 0{Hetoeatduy 10 opg/bgiod subjegt W@tghthmeiﬁébly @01 to
npl es o& )@gch vehi cl s are wat er, saline, Ringer's

s@beﬁ oing/ g FBRISCE B and 5% hunan serum

al bum Oé z?t Ee 81%?3 erﬁgﬂé éﬁé" Eﬂl@éﬁlgé éx%dfo?ﬁqlll)l?at@&‘ﬁ] a unit

et hyl osones may be used
aRlosage in?éc‘-‘tablyfgrﬂf{‘éﬂ)lﬁhﬁn %ﬁp@l@é@ldﬂmﬂki’mb iR aEseRidionfwith 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.
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in such vehicles at concentrations of about 1 ng/m to
10 ng/ m . Conbi nati on therapies Optionally, a

PCORhinatie hePapRRS! anpsi a therapeutic may be
adminiStered I n conbination with any ot her standard

Er e-ec meﬁlhﬁy,oa pestdappsa ateetapysia sherhpedichiody ber e
nown to the skilled artisan and include the. nethods
dedminibisted in eombinpHoR Fithappy Pst 'P‘@Hdﬁ%oﬁ’rleé%l?%ﬁsm or

PESIABRSI i KD R et 5B gRels SR gt AtFinciude

%@gefsﬂlg%%g 7dets ﬁ‘g&{lﬂﬁ‘m?ﬂ? Pabaf ??ﬂfcaﬁgﬁmibﬁhéﬁéﬁ Sumbers

era , erapeutic adm ni stered during

PREANGTEE8280200 56025762} 20050 190d ¥ euntdi RET dublication Numbers
pre-ecl anpsia or eclanpsia or after pregnancy to treat

p &EO- 2004 W8 JH6earas WANBODS/ 0708 ¢l anpsi a. Techni ques and
dosages for adm nistration vary depending on the type

of conpound (e.g., chem cal conpound, purified

protein, amtih ' . RNAi , or nucleic acid

L lisgees %i:&f’@i%gfg%%\?ﬁﬁ%" hose skilled in the art
or ar e preRedily, MeiRérabeesk is Hapinfestbd dutia eﬁm ffor th
t he present i%’venti oﬂr%bmay lge adlrri ni ste;ledg\?\?t ady oree
phentaesripraldnticacefymeadt amplih ve etlangsia draftergpregnancy to
excipient, in unit dosage form Admnistration_nay be
pareahpestalartuna preroelasipsia engsdamanaoJechaigges gpd dggages for

R TUMITERE SR T N

prc?);ng{?ﬁgg, %ﬁ?ﬁ{ig&; pREinAaHtind %ﬁti%hs%,r AvebRRBMkICacid vector)

comnp presént i nvéntli on. e conposition

capdkge Wil vPtdREe akiicdlin thaht o are fdiillyeletdrngued!,
or sustained release tablet for oral adm nistration;

or a | iTherapdusic dompeunel ofshe presenttinvention may be administered
parenteral adm ni stratio%;1 or. a polynmer or ot.he{
£

s veitlap pharmeseyiisally epeent SHluplh GPigEn P PIPISE i unit dosage

5 TR TP, SRR o

P& iseifdct RYREIE nto ¢ROhMnfic f1€@: 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
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sterile water, saline, polyal kylene glycols such as

pol yet hyl enegl ycol, oils of vegetable origin, or

hyBiceu ekt ST dpapbivbapas or Bydawerpated bapthabimede Biadabpetible,
| actide pol ynmer, |actide/glycolide copolymer, or
pblodegyatabld kntdepblyossptastiyle/ghecodide siop m8Y be

used to control the rel ease of the co

NRAbIeEYES }ﬂ%@ly?¥MPayk8ﬁ gopRlygIers By 3%31%3'&&8 cgntrol the
t MR NS . .
"R LSk PirRBhbs NoBR G SRUBREF Rl o (SRR bracable

Cal Sles AdMRI 1i1%§1ﬁtrﬁ'ﬁbbé‘ﬂdd/esu HpbsdmeH reay BE abed to control the
delivery systens 1 ncl ude et hyl’ene-w nyl acetate

c bpsdiywidbutiparofited esmposnds. i Othen ppentiatipuaefidipaeenteral delivery
i nfusion systens, and |iposones. The congentration of

t Kpstemwpaclnde pthylene-Yioyhageiate sAPO MG TSR RSP HLBHIPS,

actors, incl t he e 0

R i e oo Stogh s SpPOES of B AT ereb b, e

T i anal s
AP HRBE AR R R LARE Ao Tl BBEe Bt factors,
aGhdluadid th @0ss éBthedrigtatbe adnphiswesd, thdtthareute of
commonly used in the pharmaceutical industry. Exanples
ofadardnwdtratidnt i on salts i nclude organic acids such as
acetic, lactic, panoic, malei¢c, citr.ic, lic .
ascor bilde empeuidanay 8 Aptiena Pﬁi’i"‘t‘mét,er%‘ﬂ??%? pharmaceutically

coro e . _. ,
oAb L s L SRR s A s
ﬂéﬁée‘c Bl HI S P fihe ﬁ@hﬁ%ﬁ%ﬁhhmdugﬁyl EixREDleO6T %di@ addition

~Imorgani c d such as hydrochloric acid,
hyelte hiddidcCopahit acdd Suhi & wetid, labiieplanmdic, melede, airic, malic,
the like. Metal conplexes include zinc, iron, and the
| iakeorbigsirutiatd, baszdiespalmatic, sybetipgaligrlie.dprtatie,

v o hghi bR e Bbente R P Wi
Thes xci pi . - . .

¢ R, 8 B o B ch e N TPL o ihe e Y it
ageM Suchids 16RRbShloAB AcR) hiydRmbremiy 8sd( Sulfiric aFdpeokpitoric

stearate, zi'nc stearate, Stearic acid, silicas,
hygidaenhs tte v disthbdimplexbsinchidet zihe,)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.

81



Formul ati ons for oral use may al so be provided as
chewabl e tablets, or as hard gelatin capsul es wherein

W0 bmeastshive ingredient is mxed with an inert BOI/US2005/034483

10

15

20

25

30

di luent, or as soft gelatin capsul es wherein the

active ingredient is mxed with water or an oi

medi umTTRQIHASARERd BrtidhiH &f aﬂrﬁm@éﬁﬂg Mdghpsumydépeds on
conmpound depends on various clinical factors including

t heriovecladicah@atdrh imfluding theibyenat! teatthtdféhe swlgect gndothe

the symptons of pre-eclanpsia. .In generai, once

peevesty Qs ayreptompidyeresianpsia. f genepl, see PEs-sRig8Rsia or a

is detected,, cgntinuo i nf usi f.the,. i fi .
 otehety 5 e a0 o7 Pl 5l st B Rpbe hion of e

p . i i - . ..
DSARIRIBIORiPls 8 6381 el SRR phoRR Rt ondicin
dgysatni®af Ba®belcontibhed fortagpedldddeftsme amekinp$rom 1 to 100 days,
preferably 1 to 20 days, or until_ the con]ZJI etion of .
pneyn puefpratidydegdid) dayisyanibpostpiederehlehen2@ deps widndih ghe

t he sev,erlt%( of the ndition and are titrated to

acAIPIRIQN of BXEY2RDat OHEss § 2 BeIshAndaHL e erch pyppound and the

" 308539 ATyt R R SRR B B erum
p%ﬁfﬁf&lﬁﬁé%n]rahgin#o@oﬁgmﬂ@ 20B/nlobitae @RHYgTn;tardBét 1 to 500
pg and nost “preferably 5 to 10 pg/ nL VI or Pl G,

Olpg/mb, firge WIEXHF br free Ph@Fdbaboths preferabijhdds 106 pgrmbetore
herein can be used to nonitor the preecla

ey Sdor3ag miewypost PeGergblc? fo A2 PefaL pEGFaar PIGF, or

0 er tic co ds. | l e,

gﬂé &ﬁé%t%fgt'ironpogﬁguinssadmnnfgfe?)égngng t ﬁe PAAl is

eterm . ' . hel
l‘if%cggg%s{%&pélg@oﬁé’ Eﬁﬁb‘%ﬁ He&h Y be! dseli 6 niifitor the pre-

is less tl era ess than 10, then the
t RETARRHA bE cllafRER dEimomst4sr adotdetdreniae ties desigey of
dosage. In another exanple, a therapeutic conpound is
adhémpsutic esnpoundshdnsuleudxiapdedodierapeaticicoampuagdeni c
index is determ ned duri n%ﬁ%]'he urse .of thera

g

t emyBistape agd dagy P A lapde 1éng HiFeS0urse pﬁﬁ@ra{p&a rif the

20 RS EEL AP SATeb 1A et S ARG osago s
g%&‘&r% b4 BEedifiR Qisagastn 8héther SXarhpRakh MRsthpaftic

ect ng pre-eclanpsra,
compound is administered and the soluble endoglin anti-angiogenic index is

determined during the course of therapy. If the soluble endoglin anti-
angiogenic index is less than 200, preferably less than 100, then the therapeutic

dosage is considered to be an effective dosage.

Subject monitoring

The disease state or treatment of a subject having pre-eclampsia,
eclampsia, or a propensity to develop such a condition can be monitored using
the methods and compositions of the invention. For example, the expression of
a soluble endoglin polypeptide present in a bodily fluid, such as urine, plasma,

amniotic fluid, or CSF, is monitored. The soluble endoglin monitoring can be
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sol ubl e endoglin pol ypeptide present in a bodily

fluid, such as urine, plasma, amiotic fluid, or CSF,

| SoffidindDwel. mdtheds Soripbeaiterioe die expressiomwof ag sEHAl, VEGF, or
beconbi ned with nethods for nonitoring the expression |
ofPl@H iypeptideVEteh ropnibpiE m{y}h@elwﬁae forgyremple, in assessing

nmoni t Qri ng y be useful,, for _ ex l.e, in .assgssin .

t Ree efticaed o) arertiowar trueLindy SR OF A1 4SS pogse progression.
assessin ' essi.on: T ' at e
AL AR A0 Bl Ghion 6% SPEHIE SRideMl mycleiq acid
aGh HefHbes o?yﬁébtiﬂ@'a‘f@%k‘éh%@ paftecdlafeaséfal atHel iavb@idn
useful 1n theinvention. Exanples The foll ow ng

exanples are intended to illustrate the invention.

They are not neant to limt_the invention in any way.

Exanpl e 1. Increased |evel sE?é#mPFFH‘ogI in MRNA and

A L e R e

Pat DAL OYebint @1 Ptﬁlﬁgﬁﬁeﬁgbﬁ@%hﬁiwayi?sperf ormed gene

expressi on profi 'acenta sue from 17

pregnant wonmen with pre-eclanpsia and 13 nor nal

pregnant women using Affynmetrix U95A mcroarray chips.
WEfampke 1.hlncreased fevels off enstogbi InRMAsanp profeimin pregnant
wonmen Wi th pre-eclanpsia. In order to confirmthe
upyIBEN W ith PrerecdymPsia-n i n pre-ecl anpsia, we

per f or ned t her,n . t t .
ool ARSI BLRLE g sPIR-ER B AAS R hatnlogic ol
aaﬁl SletlnthdiE A5 pErfofh oAb 8Os irBsdiay pheTillg 6NpRGkMtE] tissue
(Frgure I n"pre-eclanptic pregnant wonen as conpared

Wi frm Mot preiamst wempn egitia pte-vel ampsiaPmel- Exhampali pregment women
defined as (1) a systolic blood pressure leP >140 X
muidin@Adfaetiady 9 Aanrroasoy ehipy We fungdghgklbreene for endoglin
gestati on, %2& new onset Br ot eli nuria (1+ by dipstik on
urvasyeiegulated mewemenoYth PEFEFIATPS1& 24 hour uri ne

ggl lsfcgrqu}ggf{o écﬁﬁmﬂérﬂﬂfgglﬁfiﬁ&ﬁ b /eﬁ&dg%hi H PR-E@htPsia, we

_ _ resol ut 1'on “of “hyper t ensi and
Pr - Rirted MoRHerh2olWRenaBsE ke pladentabbhdoglin MRMNA levels
under | yi ng hypertension, proteinuria, or renal
(Figure 3) and western blot analysis to measure serum protein levels of

endoglin (Figure 4) in pre-eclamptic pregnant women as compared with
normotensive pregnant women. Pre-eclampsia was defined as (1) a systolic
blood pressure (BP) >140 mmHg and a diastolic BP >90 mmHg after 20 weeks
gestation, (2) new onset proteinuria (1+ by dipstik on urinanalysis, >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. Patients with underlying hypertension, proteinuria, or renal
disease were excluded. Patients were divided into mild and severe pre-
eclampsia based on the presence or absence of nephritic range proteinuria (>3g

of protein on a 24 hour urine collection or urine protein/creatinine ratio greater
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di sease were excluded. Patients were divided into mld
and severe pre ecl anpsia based on the presence or
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on a 24 hour urine collection or urine

protein/creatinine ratio greaterthan 3.0). The nean _
urthfe3 Joi) o The medreadtih prgeimadreatinine rathos imthel mild pre-eclampsia
pre-eclanpsia group were 0.94 +/- 0.2 and in the

s @veur Were 0 9di Bimpsd andjtoths speets pregclgmpgia groumpeea +/- 2.1.
gestati onal ages.of the.various groups were .

P oiHecHRean Apdpnal aEgs of ths varipuSoun Yt rcodiomay pormal 38.8
34/ : i8G90 ' ia 31.3
oai2 vicho By SEUEHRIDTC AIDEUS, Bl phcBfmosia 1

S a6 SvabRE CarRbpraltend Jonsredi 20 ebeckaf Phicetedlisusiples Wworer
random sanpl es were taken from each placenta, placed

i robRNALG irameslizelyl dfeatdebineyo | KaursandoimisaoplesAwstd taken from

TX) and stored at -7Q_C. RNA isol ation was perf.ornmed .
usiasly Placaytan PRNAE 48 Mé!atellét%blfl epespluign é%@?@?ngystm, TX)

cradgaragty i G RETR oo wiE B ERet sl QR Iy Agasy

GAZRH K{t((%a%}]éafd]&w@@zﬂti on control showed an

I NnCrease cental ’endoglin mRNA. Western blots
pr obed NibritherarbleRtprbobely with 4 H@0 badenmit protieringhetoding region of
endogl i n showed an increase in both placental and

mendoghin (Vaigeme!Hs &6 25 HrangrrioBDHmrobe psangrmalization control
re-eclamtic pre nt nme C r t .
PSP ADE D b e g BCCHan SRRy W extfanotspobed with

S0 TR BB e g ot
S:]g!ic‘/c?liteﬁ_ AtlefafepndIRBAMHA Sevidieof WRIggindrofiAl 98 bidleclamptic

tein in placentas and serum from pre-ecl anptic

gnailggeateds thimppredstenmemotersienpicgeantpyomeinn (63
kDa), that was present in the placenta and serum of
pre eclanptic pregnant wonen. W have denonstrated

o EXHUBIA 7 e%ﬁést%@%%”ﬁ?é&?ﬁél@i%aﬁéfg@lz:‘h%'@!gp “%edﬁ% 3
oA AP G ARIBRAS 23 Cuant i s

in pat i By Sewethblot anglgbRREH 8o mBaksreshe Wblets bHemdaylin protein
endoglin may be acting as an anti-angi ogeni c agent by

biindilmgpntas anidr semivat frow. pregatasptihwomenesuggesied dhg prasence of a

e saen S aseAnBhia B S rom of e
eclamptic pregnant women. We have demonstrated that this smaller fragment
is the extracellular domain of endoglin. This truncated version is likely to be
shed from the placental syncitiotrophoblasts and endothelial cells and
circulated in excess quantities in patients with pre-eclampsia. This soluble
form of endoglin may be acting as an anti-angiogenic agent by binding to

circulating ligands that are necessary for normal vascular health.
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severely pre-eclanptic wonen, we perfornmed ELISA
anal ysis on bl ood sanples taken fromthese wonen.

Pifxia ﬂi]lﬂ% Wﬁ&ﬂdﬁ?doﬁéﬁlﬂrmdpmb afsblablessmloglin in women with
pre-ecl anpsi a bas on the presence or absence of

napbmia iversusnpee-grlamgitiopiegnangipsof protein on a 24
Pg? |r ouéllfl gg@%&l()ltcggplagg@)%rle%lgn rﬁgfiﬁng/egg eglte encﬂ)ghn from the

pr ot &l %Céﬁgtgﬁlﬂﬁy pgé -5o1a (]J:Hl ct Bf%e eé%‘yg{l‘g—e%m%men, we
ﬁ@rﬁﬁh@ﬂﬁl@&ﬁ%ﬂ‘@ﬁ%ﬂocﬁs ]?leg takehAkamrtBeds) woldeh SA
a

s perforned using a commercially available ELISA kit

f Patieits&y Qe sidedintoivhild @atl s#vmmlaanqum besesluen the presence
descri bed (Maynard et al, J. Cin, | nvest
Lot abacesy, nepbusy falE@a?ﬁ@F@nW’la (e Pt agcgaly qupp 24 hour urine

" OUPART St st cunae ratS SR EER BF TG fle@furine
%&éﬂeﬂ%&re&ﬁ HE:/ Igjﬂ s Spyearﬁﬁggﬁ %Qlfﬁidj%iﬁengfo\%gl wEQHYLHS. 0.2 and

ord ace of a
pﬁﬁtl?é]ééde?éj?fkgedl@ﬂn staglrbup Wdrel 78 pl-a. & (Ripgrd 5) ELISA was

i ncubated at 37 C for 25-30 mnutes to all ow

p pleyfivemicdatsingna coinmenciatiiavaidahle Wild Ackid drcte IR &I Dowistegns,

(30,000 + in_300 mM of end el i 'h

anﬁ OREYGUA s PrawiaepedeieTiBed (R et et oG s, fvest
t 10% pati ent ser um pl at ed onto the
ﬂré@qgggﬂ&gt}v\el s, and are incubated at 37 C for

12- 16 hours. Tube formation is then assessed through

an i nverted phase contrast m croscope at 4X (N kon

ld @nMJd&l)a@say]ﬁneaﬁglagmesis anal yzed (tube area
andto k%ah) using the Sinple PCl inmagi

n
anal ys lAn snﬂo lial tEka ppiay BN bsma@dla@ 8 ﬁ’%@ W@&é b eBgipgenesis.

e e RS SR80, Dt Rl AN ot
SOTLTIRE ) TP . O 9 B B SBdEb gl ol
caniee Presah@iinedbstd Bt $PCCHoP25Boaninred fngliow in
WOprr)?}r/}nerization. Human umbilical vein endothelial cells (30,000 + in 300 pl of
endothelial basal medium with no serum, Clonetics, Walkersville, MD) at
passages 3-5 are treated with 10% patient serum, 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.
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| ongi tudi nal case-control study was conducted using a
banked bi ol ogi cal sanpl e database as previously

descimprRas.| Soldblé WRASEIN PEatcth 1&tels 4T halidguestid indicator of
Mat er nal - Fetal and Neonatal W©Medicine, January 2005, 17

( Prezclabpsiadnd ecaspsieire wemen (Bamerottadg).enat al

Chi e iR A istes SooroaL e I St i tered
) dul.ed at, 4- ' S . fi

e T ST PR fud PRIl Al REpre

”eicl'ﬁ'ﬁ?s? abd bblanffid ek ¥mehl asma sanpl es vere sel ect ed

from eac 'y

patient on once for each of the follow ng
si x i Nty stusly wds dohehfndse eksHabdradion 6vitht DneRkbert¢ Bomero, at
24- 28 weeks, (4). 28-32 weeks, (5) 32-37 weeks, a,ndM(6)
>3le Weans ShtagaiversigiNICHD Rednatplagyddranshs PetredsMI. “A
one contr.ol .was sglected b t.ching for stationa
o eirpspretive JoaRei g eRG T RaT BRo% P et ao R St Chgped
Le- [ Lini . Ltek ' i
DS TR SNERE Ryl Eumden hediasintisl

| TTRR gLV P MisidriRl-Fatal a8t INcbnaldt ddedielt) JafarPRa6 A1 7 (1):3-
Endoglin Level s The pl asna sanples stored at -70 C

welr®). iawetnamdepd asotled ol thel prepatdbglinic at dheBetere el Rio
neasured in one batch using the ci rcial aval | abl e
ISRk TR SR o ENEW RGOV ES, RAmBELF TGy cre

# .. Stastistical . | ¥SI.S { S

oTrTRL et TelSqk BieFBls JOTRL R RuOdRr i BiRbster, apd swsy two
R ih3ht iR E{lméﬁle#@ﬁtﬁ RINRH). | PlabRbhWasplePHeRNelected from
destined to devel op preecl anpsi'a and i n nor nal
Preaghpati¥nebilgronadjfostdchapfithe foldswhatg inahtemgds:dfl) 7-16 woeks,
bl oodsanpl ing and interval s of sanple storage.

CH2) 4 Gei weaks, KB s 28sweskacth) 28532 Wesks éSﬁp?g?UﬁdV ge&s, and (6)
ﬁg%a%gﬁsg;%gsﬁt;%g ?é(%rls%%flﬁgg—g% St@%geftslefﬁgg ggrlft?glewas selected
Si.gni ficanc r . : :
5 08B BRSSPy Gignosi
Stdidre RRPAHHAdIA O THRIBinftes efiteROfor the diagnosis of pre-eclampsia were

the same as previously described in Chaiworapongsa et al, supra.

Measurement of Plasma Endoglin Levels
The plasma samples stored at -70° C were thawed and plasma soluble
endoglin levels were measured in one batch using the commercially available

ELISA kits from R&D systems, Minneapolis, MN.(Catalog # DNDG00).

Stastistical Analysis
Analysis of covariance was used to assess the difference in plasma
concentrations of soluble endoglin between patients destined to develop pre-

eclampsia and in normal pregnancy after adjusting for gestational age at blood

86



Table 1. The group with pre-eclanpsia included nore
nul I i parous wonen and delivered earlier than the

W@ w0450y r oup. | nmportantly, the birth wei ght SPOf/US1005/034483

10

15

fetuses were smaller in the pre-eclanptic group and
there were a higher proportion of wonen carrying

S G&hbtih® bnd @8t AidlODRkaapR s&&@ﬁé. Ohfi-aqtisce oFdtibleerls exact tests
Cinfcal characteristics of t st udy popul ation

Nerena bmipl @yeelcioa cpiparisoegeiproportions4 Alhe sfatigtips gagkagoused
6 26 6 0.04* Nulliparity 11 .0QL (259 68. 29
SHORISTESLY- 12 (Sl i pohipagio, 11 o S SrAChECRpt Geigned for ap
(weeks),39..7. 1. 6.9 2.7 O 001 Birthweight (grans)

3V B IrIEs %‘?993)053'766 0 001 * Birthwei ght <10th
percentile 0 16 O 001 (36.4 9% Val ue expressed as
nﬁ?eﬁﬁﬂsor nunber (percent) GA: gestational ageThe

c i'cal characteristics of patients with

pr e- ecigRRinicAchafiRsGistioedf the stady popgulafibh ity deswpibed in
(72% of the patients had severe pre-eclanpsia, while
1T apit 1.efihs ghaup sethepre-asdarhysiemnduded mose nubipsireus women and
defined as onset <34 weeks. Table 2. i nical .
cHelged cRERaTg b PR SO i, A i Beigh of the

SRR ol Tedl N ThEblE spmppt b 3t Pihie et b

Op?oportion of women carrying small-for-gestational-age (SGA) infants.

Table 1. Clinical characteristics of the study population

Normal Pre-eclampsia P
pregnancy n=44
n=44
Age (y) 29+ 6 266 0.04*
Nulliparity 11 30 <0.001
(25%) (68.2%) .o ®
Smoking 10 1 0.007*
(22.7%) (2.3%)
GA at delivery (weeks) 307+ 1.1 369+ 2.7 <0.001
®
Birthweight (grams) 3,372 + 383 2,710 = 766 <0.001
&
Birthweight <10™ percentile 0 16 <0.001
(36.4 %) *

Value expressed as meantsd or number (percent)
GA: gestational age
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Aspartate am notransferase" (SGOT) (U L) 29 31
Platel et count (xIB) (nmL) 206 59 Severe

w@e@sosisanpsi a 32 (72. 7% GAat pre-ecl anpsi a dPEOIROE034483

<34 weeks 10 (22.7% GAat pre-eclanpsia di agnosed >37
weeks 27 (61 .49% Value expressed as nean sd or

nunber Thaeyiaedal bharabierdts obpardiy witheprsesolampsibuind described
endoglin levels in the controls and the pre-eclanptic

winEableeh sThiety-two (T2%%p of et patieotsahadgpyevg preoorlampsia, while
shown in Table 3. ngst th - ecl tics, thei
< B Ocaten's e Ve AHBIORSSH BI3 S 2GRS Tneg) a5 s <54 woeks.

pre-ecl anpsia (sanples taken at the tine of synptons
of preeclanpsia) and preclinical pre-eclanpsia

5 é‘%gv\@;ﬁ ?(Eg%lﬁlgf erlnﬁfd%éfériﬁﬁcscbf;/ﬂ!(wzi%ﬁts W@H‘;ﬂ@&klanﬁ?@iad ata

10

15

20

pregnanc 28 weeks of

gestati-on)—serur

stped presswg @Mgken destined to devel op

pr e- &yistolissi a and become at |east 3 fold hi ghel55%haa
cont rojastobly 28- 32 weeks of gestation. Bl ood sampdess

t ake gglpg%g\gﬂelﬁeygutr@ clinical preeclanpsia sheywag

very dramati).c (nearly 10-15 fold) el evation when
c SHpigHEH1a 1@%§’k§ti onal age matched control s.Tgb‘FQ'gs.

Pl asma sol ubl e endoglin concentrations in nornal

pr.e 1R NREIFr | P Pre-cliniogl
Oﬁfsﬁ)lggtg_feyk’ o?’ggﬁgﬁggesggnpl es)@{a/%zl es Pre-ecl an%gi_aﬂPre
ecl anpsi a 1§t bl god sanpling (7.1-16 weeks) 3.89 %28

-

0 Patelepeount’ 26x k) (Wl Endoglin (ng/nmi) 12.3 206 HS

1Referedpreesdanpsinal age (weeks) 8.4 -15.9 7. 732 (B.7%)

RPAG &zeg’gclﬁﬁﬁﬁa diagnosed <34 weeks 10 (22.7%)
GAat pre-eclampsia diagnosed >37 weeks 27 (61.4%)

Value expressed as mean * sd or number (percent)
* (n=26); * (n=42)

The serum soluble endoglin levels in the controls and the pre-eclamptic
women measured in the 6 gestational age windows are shown in Table 3.
Amongst the pre-eclamptics, their specimens were divided into two groups —
clinical pre-eclampsia (samples taken at the time of symptoms of pre-
eclampsia) and preclinical pre-eclampsia (samples taken prior to clinical
symptoms). The data shows that at mid-pregnancy (24-28 weeks of gestation),
serum soluble endoglin concentrations start rising in women destined to
develop pre-eclampsia and become at least 3 fold higher than controls by 28-32
weeks of gestation. Blood samples taken from women with clinical pre-
eclampsia show a very dramatic (nearly 10-15 fold) elevation when compared

to gestational age matched controls.
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wa@z®basisonal

2nd bl ood sanmpling f16. 1-24 weeks) 3.36 1.11 0.1 3.79
1.37 Soluble Endoglin (ng/m) 19.4 1.7 0.0 20.2 2.1

n=44 n=36 3rd bl ood sanpling (24.1-28 weeks) 3.18

.729 0.0 5.27 4.12 Soluble Endoglin (ng/m) 25.9 1.3
09* 26.Faplé 3] Bashaldopille em%ﬁﬁm}an%tibnsﬁﬁ lﬂ)rﬂlzﬁ
24.6 -28.0 Range n=38 n=29 4th bl ood sanpling (28.1
weréghaicy afid pre-ecldifipia 9.8 0. 01* 96.1 25.7 0.05
Sol ubl e Endoglin (ng/m) 29.9 1.1 001 30.2 1.0 1.0

-32

age (weeks) 16.3 -23.4 6 16.7 - 24PQOI/Bsavg&034483

30.4 1.4 1.0 Gestational age (weeks) 28 3-32 0 * 28 7 .
-32.0 29.4 -31.4 Rany%mﬁ]—42 .0 Reshiiilog 5p bl ooffmcal P
sanol in e (32.1-36. §°R@BERs) 5.79 “ZPhY 0.0 10.51 “EPEY
O 001* 43.14 25.6 <0.00 Sol ubl e Eneéé“é’ o (ng/n) 347
Lo Ml a Lo LS €Clampsia
14: Blo(\).l \Sa S'Hng (7j 1~6 J. U O'—I- D J. L J. wstdll U1Id| dyt
_% S 6 Jsd) 3% 6 ¢:936. 1982165 -36.6 1.0 Range
N uﬂi‘e—lgﬁ ‘&%ﬁnﬁ f h b 90d 5ampl | ng ) 62337weeks) 8.9 4.5
) Sol W gséndogl i n7(mgfsmd) 39.4 1.0
10. 61 E Gestlaahgeonal age7 (weeks) 370084-40.7 38.8 1.1
¥ OfooRa BA-B7.6 - 41.4 n=27 p xonpared between
wealspl es at clini cal 3.@hl.flestlalt | oA 7DF 1 pT e- ecl anpsi a and
nobetdile Endeglindnstey) 19417 0.0 20221
Gestational age (weeks 16.3-23.4 6 16.7 -24.0
Range n=44 n=36
3" blood sampling (24.1-28
weeks) 3.18+.729 0.0 527+4.12
Soluble Endoglin (ng/ml)  25.9+13  09* 264+ 1.1
Gestational age (weeks) 24.1-280 02 24.6 -28.0
Range n=38 n=29
4" blood sampling (28.1-32
weeks) 3.7+ 1.1 <0. 10.2+9.8 0.01%* 96.1 £25.7 0.05
Soluble Endoglin (ng/ml) 299+ 1.1 001 302+ 1.0 1.0 304+1.4 1.0
Gestational age (weeks) 28.3-32.0 28.7-32.0 294 -314
Range n=42 1.0 n=33 n=2°
5" blood sampling (32.1-36.9
weeks) 579242 0.0 10.51+6.59  <0.001* 43.14+25.6 <0.00
Soluble Endoglin (ng/ml) ~ 34.7+13  03*  34.8%15 1.0 345+12 1%
Gestational age (weeks) 32.4-36.6 1.0 32.6-36.7 32.6-36.6 1.0
Range n=37 n=20 n=13
6™ blood sampling
(>=37weeks) 89+45 - 1523+ 0.006
Soluble Endoglin (ng/ml)  39.4+ 1.0 10.61 *
Gestational age (weeks) 37.0 - 40.7 38.8+1.1 0.05
Range n=27 37.6-41.4
n=27

10

p? :compared between samples at clinical manifestation of pre-eclampsia and normal

pregnancy

Value expressed as mean * sd
®2 pre-eclamptic patients had no blood samples available at clinical manifestation

89



Val ue expressed as nean sd d2 pre-eclanptic patients
had no bl ood sanpl es avail able at clinica

WO At | onTo exanmi ne the rel ationshi p bet W€ US2005/034483

10

pl asma sol ubl e endoglin concentrations and the

interval to clinical diagnosis of pre-eclanpsia,

pl asma TeARngse fhe RIS QEhaPétweecAlasid solablekddogiiant
gestatlonal ages were stratified according to the

| gbrconttations andlthe thtemabta mignczd @agmmof picagplamipsia, plasma

into five grou (1) at clini di a n03| (2)
m@@nﬁle@afmr@-e@i)amp%patmﬁs Medif: ?IErgeS gpngl asﬁsgﬂﬁééaéaﬁed

ggfpcgcgrg 8 éptei%aﬁ éoggt i?? a,‘mlglh%g ﬂosslﬁﬁg%cgggggﬁ(s into five

b%gcg{r}%n gi)' eﬁ' &ﬁﬁﬁc%@%@%kafa‘@lS 9T Belekab Fofd NI chNmaRiPéRation,

trates t sma sol ubl e endoglin |evels

S{3Y 6-100 Wegekipbeforé clifical ﬂd@ﬁiféstbﬁémr(é) dhsks.9 afeecks before
synptons in pre-eclanptics and are at least 3 fold

hichihizal mtangfeStasionp ekd (Bp1 628 vesakstheierd olinipahananifestation. The
destl ed to devel o re-ec able 4,
e heRiitides BREtE pAonf s uble A0 in tevels

§‘§ﬁ R & RPN BIE oot O P AR % R pmptics and

S%&é@t! l%aﬁ@lﬂﬂﬂ ﬂlﬁ‘gl{é?gt/t 013.9 tweks béfoté s?ﬁ*go_t'&ns 28 wAfinen destined to
001* Gestational age (weeks) 37.2 0 37.1 2.7 0.9

Ralegelogfpre-eclwnﬁsﬁ’.g 4-41.4 n=42 n=42 d 2-5.9 weeks
before clinical manifestation 4.67 2.32 15.07 10.15
<0. 001* Sol uble Endoglin (ng/m) 31.6 3.8 32.8 2.8
0.2 Cestational age (weeks) 24.1 -36.3 27.1- 36.7
Range n=27 n=27 3.8 1.1 Interval before clinica
mani f estati on (weeks) 6-10.9 weeks before clinical
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mani festation 3.61 1.05 5.89 3.07 O 001* Sol uble

Endoglin (ng/m) 28.5 2.9 28.5 2.9 0.9 Gestational
wagwesuseks) 19.7-32.6 19.6 -34.4 Range n=37 neGIUS2085/034483

1.4 Interval before clinical manifestation (weeks)

11-15.9 weeks before clinical manifestation 3.35 0.77

Jable 4.0PR2mA.sblubdéd exod aplinrndagéntrationg/iminprddl and préeddmptic pregnant

Jvoméh.8 Cestational age (weeks) 17.6- 27.9 17.7 - 28.0

Range n=19 n=19 13.2 1.3 Interval before clinical

W%‘lbécﬁsﬁh@hﬂg)n (vveeks) 16 25@6&@1@1&%@%@8 R%é-baalﬁpdla P

= (Y A 8- ndogtin
( AAaEr sm 5 4.5 0, 2; Ggsbati o <0.001*
(Weelalis 1% st Y. 227 Range 142 ”nz?%L srval “og
beforeC|n| aRﬁgglfestatlon2 73.6 (wg slyalue

expressed as nean-+ sd d2 pre- er?:J erptl c pat e&tas had
no,_ pbood eglgrrplb%%rgva l.abhe at clinical nanifestationTo

exgriine 1 e di agnosuc pot entj ?f o Pl asng lHHSe <0.001*
endo 1uf>1e"é’n'?i% (Ir.rg} pns to |d§ | thosei % ed to 4,

devel patien strat into
ear | yg%tr%go?al%%e( npsi a (PE<%JLV\§J3SKS) and Lg&e onset
pr e-ecl anpS| a ( 4 vveeks) For pat| ents

significantly higher in

a}%tlegfﬂolgg e clol?lcal %an&&?a%og the mean plasm So:li U%)l €

pr6€1 Oe§ \!VTPC%S before  clinical
manifestation 3.61+£1.05 5.89+ 3.07 <0.001%*
Soluble Endoglin (ng/ml) 285+29 28.5+2.9 0.9
Gestational age (weeks) 19.7-32.6 19.6 -34.4
Range n=37 n=37
83+14
Interval before clinical manifestation
(weeks)
11-15.9 weeks before clinical
manifestation 335+ 0.77 3.57+0.92 0.5
Soluble Endoglin (ng/ml) 24.5+3.1 24233 0.8
Gestational age (weeks) 17.6-27.9 17.7-28.0
Range n=19 n=19
13.2+£1.3
Interval before clinical manifestation
(weeks)
16-25  weeks  before  clinical
manifestation 3.44 % 1.07 3.69+1.18 0.3
Endoglin (ng/ml) 17.6+3.5 16.5+4.5 0.2
Gestational age (weeks) 9.1-234 8.0-22.7
Range n=42 n=42
Interval before clinical manifestation 20.6+3.6

(weeks)

Value expressed as mean * sd

82 pre-eclamptic patients had no blood samples available at clinical manifestation
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(before clinical diagnosis) than in normal pregnancy
starting around 16-24 weeks of gestation (Table 5)

wWowaok/0s#s0y dramatic di fferences in 24-28 week BOTUIROIA34483

10

week gestational wi ndows. In contrast, for patients
with |late-onset pr e eclanpsia, plasnma sol uble

endog| iy SQRERB Hieliagnsstidpdeatial dfplagha pmem endusglin
was significantly higher than in nornmnal égnancy only

atoRGriitativas ks identiy teosy dgstmed tocdalicldeprenedampsiagpatagnts
k of t at Tabl e 6). Tabl I u
o nersg SItA B G Ay (CORE! TR SSURHER SPEGA ok Er g onset
t
B T ol AR T e

pFE eg@hsrﬁa Q{)ﬁl%[@&g%bﬁnfg{afﬁ% v?zggﬂi’%ﬁﬁcﬁ’ﬁ Efé}@mpﬁb eclampsia

anpsi a weeks

Sobetoke cERidandiagndsigy thtn iBn8Anal B28néhcy Barbihg aioﬂﬂ.d 16-24
Gestational age %meeks 12.3 2.2 0.4 11.6 2,

8 weeks ©fgestanon (Table SHgith Hewy ctrﬂma@p&@ffem uh24_r28 Week and
(16.1-24 ﬁeeks

Eﬁ@oﬁ wige ,g@;stﬁpj)neig)vwdoys% ]IB ﬁ‘gs’rs for2p &éﬁwgﬁ lgt‘ﬁa(?nset pre-

oSBT bt R bR oRsert= RS g i A1

1 hiskthaP AeyBolyQ328-32
L3y i s s e patoro

- 2Wecks Raitlg eery=88mati6 diffbrdnceoat 3%adp Iweeksaf(g@tammz(Table 6).
weeks) 3.70 1.10 0.01* 17.66 8.9 0.008* 96.10 25.76
0. 05 Sol uble Endoglin (ng/mM) 29.9 1.1 1.0 29.7 1.1
1.0 30.4 1.4 1.0
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4t h bl ood sanpling (28.1-32 weeks) 3.70 1.10 0.001*

8.57 9.45 Sol uble Endoglin (ng/m) 29.9 1.1 0.2 30.3
wa2@cesvat i onal age (weeks) 28.3-32.0 28.7 - 32CDURANG@34483
n=42 n=27 5th bl ood sanpling (32.1-36.9 weeks) 5.79
2.42 <0.001* 10.51 6.59 <0.001* 34.36 16.30 O 001*

Sol ubl e Endoglin (ng/m) 34.7 1.3 1.0 34.8 1.5 0.9

35.4 0.9 0.7 Gestational age (weeks) 32.4 -36.6 32.6
-36.7 34.3 -36.6 Range n=37 n=20 n=7 6th bl ood

sanmpl i ng (>=37weeks) Sol uble Endoglin (ng/m) 8.98

45,12 - 15.23 10.61 0.006* Gestational age (weeks)

39.4 1.0 38.8 =1=1.1 0.05 Range 37.0 -40.7 37.6 -

41. 4 n=27 n=27 pp :conpared between sanpl es at

clinical manifestation of pre-eclanpsia and nor nal
preghancy Val ue expressed as nean sdSumme+y The
_results of these experiments denonstrate tHat wonenS 3

Ruith| clinical pre-ecl anpsi a have very hlghoF%veIs of <

Ul ati ng sol ubl e endoglin when conpared to

at i onal age matched controls. The resubts al so

ghgnstrate that wonen destined to developkoc’\\D 2~

bcl anpsia (pre-clinical pre- eclanp5|a)*h@vs i di

ma sol ubl e endoglin |l evels than those Mhﬁ‘ﬂﬁ% 9

cted to have a normal pregnancy. The Cnerease &

bl e endoglin levels is detectable at |€ast 6-10"
prior to onset of clinical synptons.,Finally,
results denonstrate that both early Enﬁet and

onset pre-eclanpsia have el evated ci rg@ufating

bl e endogl i n concentrations, but the aVterations

more dramatic in the early onset pre-eclanpsia.

bl e 6. Sol ubl e endoglin protein |evel sjas a

1osmwc—1nd|€épop of & —9o

?&8211

5
t hese

S5
3

Table 6. Plasma soluble endoglin concentrations in normal pregnant women and pre-eclamsptics (34 weeks of gestation)

amis3i

sample

Pre-clinigal
Pre-ecl

4.01£1

p
0.9

Normal

pregnancy
3.89 £ 928

sampling  (7.1-16

blood

weeks

lst

=26

H6i2
7.7-15
1

0.2

123+22
8.4-159
n=37

Range

blood sampling (16.1-24

Soluble Endoglin (ng/ml)
Gestational age (weeks)

2!1d

0.4 3.59+1.

0.04%*

336+1.11

weeks

203£1
16.7 -24:

194+ 1.7
16.3-23.4

Soluble Endoglin (ng/ml)
Gestational age (weeks)

n=29

n=44

Range

blood sampling (24.1-28

3 d

398 £2.
263 +1
24.6 -28

0.1
0.4

24.1-28.0

3.18+.729
259+13

Soluble Endoglin (ng/ml)
Gestational age (weeks)

weeks)

94

n=23

n=38

Range

blood sampling (28.1-32

4t

28.7 -32.0
n=27

8.57+9.45
303+ 1.0

0.001*
0.2

28.3-32.0
n=42

3.70+1.10
299+ 1.1

Range
5% blood sampling (32.1-36.9

weeks

Soluble Endoglin (ng/ml)
Gestational age (weeks)

weeks

<0.001%* 10.51 £ 6.59

579 +£2.42

34.8+1.5

1.0

347+1.3

Soluble Endoglin (ng/ml)
Gestational age (weeks)

=20

32.6 -36.7
n

n=37

32.4 -36.6
8.98 £45.12
39.4+1.0

Range

6™ blood sampling (>=37weeks)
Soluble Endoglin (ng/ml)

Gestational age (weeks)

37.0 -40.7

Range

n=27
p’ :compared between samples at clinical manifestation of pre-eclampsia and normal pregnancy

Value expressed as mean + sd




pre-ecl anpsia and ecl anpsia in wonen (CPEP Study). As
descri bed above, we have di scovered that sol uble

wenwoens4sn a cell surface receptor for the PCT/US2005/034483

10

15

20

25

pr o- angi ogeni c protein TGF-b and expressed on
endot hel i um and syncyti otrophobl ast, is upregulated in

pg%'n?lﬁ'ail tic placentas. In the experinents described
anove, T'égigélﬂfs SAue: é)ﬁ?etrirh&gltg HEmPhs AR ThaA WSARASyith clinical
oglin 1s relea

sol ubl e "én

t Rge-eblagipsit hare ¥diy Qs eebist diguditindwsoleblerendekliulvatien
domai n; sol ubl e endoglin nmay then synergize with

s Ebtrdparahtosgesiatamgl agreniatchedatontrolthi Ehe tsisulis ajsoadaanengtrate
growt h factor, (Pl GF) apd VEG-, to .cause endat heli al .
dfeaturemes destined to evp{%%pqw&qma%laZpr%hres%&rp-e@ﬁampsw)

7 Pake B BB Rt naD Rl A S B B gk prdifige o
P&l‘avﬁﬁ'cngt?ﬂlﬁ%ln ﬁge%?ﬁn%)g THO $R.riRER sWitblle Ok dSAiPISBIRAB Qétectable
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of sol uble endoglin, sFltl, and reduced | evels of Pl G-
can be detected before the onset of pre-eclanpsia and
otfhermpkss.aSolubdé endeghin protein dévedsagestiagientd indicator of
hypertension or pregnancies conplicated b

s meteclampgiasand ﬁdﬂmps(l%@YVQWPlh(ﬁ:EEPFﬁ@l%@cond

e €t JREE D LR o618 TSI o
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d on
re-ecl anpsia,” gestattonal hypertension, or SGA

Wehdofepiahaied ey@fv/tiaefbph@blaét, spguegiatedointmereethrhptior e
and after onset ~clinical synptonms, and in )
nqulaenéass Tiv thecoperighents fescibed above wahayeskeviathain pre-
Ig:g%rﬁ]ésgg %@q;m%g soluble gnc‘fc?gq}nr i%lre e%ged(%/ frglfn re%qg&rﬁ%}/ mto the

circulation through shedding of the extracellular domain; soluble endoglin may

Se romthe placenta into

then synergize with sFlt1, an anti-angiogenic factor which binds placental
growth factor (PIGF) and VEGF, to cause endothelial dysfunction. To test this
hypothesis, we compared serum concentrations of soluble endoglin, sFlt1, and
free PIGF throughout pregnancy in women who developed pre-eclampsia and
in those women with other pregnancy complication such as gestational
hypertension (GH) and pregnancies complicated by Small-for-gestational
(SGA) infants to those of women with normotensive control pregnancies. This

study was done in collaboration with the Dr. Richard Levine at the NIH.
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within the cohort of 4,589 healthy nulliparous wonen

who participated in the Calciumfor Pre-eclanpsia

Pr eventype Wekditwd ﬁHﬁE’]}pal dBRctiveronhiasady Wahe firs objective was
sel ected fromeach of the study groups. e study

mbo deetsmner whethentin cainpasisoh evittesomotensize controlsi, elevated

study recently perfor for pre-eclanpsia (Leving e
alserum cepeenttione gf nggfﬁ e@%@%@?ﬁﬂébﬂndﬂﬁaﬁ?fég eleﬁd%#aﬁlGF
bl ood speci S, Wer,e obt ai re. st

( 23850 R A U I SRR LOP B S e i P e BB

ofy: t ' ; LR ' I j
B
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i ncluded 120 wonmen who devel oped tern1pre-ec|anES|a
gdisnacownabf matemebsesinnconsensaionsmel steble@ndoghnsiit-1, and
liveSﬁEQEOE stillborn naL%gﬁabg.mﬁthout Hﬁpwn n@'or.
stFag Hvithregnpach iR getational 48k i Momers With myerecimiFam
a L .Speci [ . Dr

o SRR IRIBRCG SEA WED SBhRNS Smiatiof P iBbdthens
f IBRiho® HLEREE a6@00EE ¥EIR of lelical syrhPpROntd, il 6@ hormotensive
criterion for the diagnosis of pre-eclanpsiais
desatrolsed in Levine et al., (2004), surpa. Al cases

of gestational hypertension were required to have a
normal urine protein neasurenent within the interval

fm%ﬂiday prior to onset of gestational hypertension
t RYEHIS7 days fol l owi ng. SGA was defined as <10th and

<5th ( h centile, using Zhang & Bowes'

t abl es?p%%&rltchg tn for gestational age, specific

for rackhis Btldyivieard Ease canekol Bludgtofge cy Contpliehtions
were random y selected fromwonen w thout pre )
edpemtiiee pre-gpdanpsinoiean thgmstanepya,gesttiogahhypaytension,
delivered a | i orn . or stillborn bab i t hout .known
mireEnasCciaI YR §2owfamsnﬁ9%ﬂf§nwe CARBAbRIsARANCiEs) nested

PR 4R e PP SIR o 26 0BL MRuPE Bl e
f idﬁéi@?;&%@g&g&yrﬂﬁﬁa prdvehiton thil {CPIPRT 1280 Q1B LARE were

( 1 year), an nber of freeze-thaws. Atotal o
16¢kctrl ftomssaehiafeths stody erenpsdi Elak stivlly ofsthgdsbwere identical to
gestati onal age was done to control for gestational .
adke nestad easedeantes] sisbysepentheperfernasd & pre-eclapmsia (lgigne et

Pla(f?:N Eng. J. Med. 2004,350:672-83). From each woman blood specimens
were obtained before study enrollment (13-21 wks), at 26-29 wks, at 36 wks,
and on suspicion of hypertension or proteinuria. All serum specimens collected
at any time during pregnancy before onset of labor and delivery were eligible
for the study. Cases included 120 women who developed term pre-eclampsia,
gestational hypertension, or SGA and who delivered a liveborn or stillborn
male baby without known major structural or chromosomal abnormalities, and
from whom a baseline serum specimen was obtained. For premature pre-

eclampsia, defined as (PE<37 weeks) all 72 patients from the CPEP cohort
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Mat ching for freezer storage time was done to mninmnze
di fferences due to possible degradation during freezer
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control for the fact that pre-eclanpsia rates differed
significantly between centers, perhaps due to

diffdresmideet The thgichbétiepon Sopitrgliagiodihef piesedampsians
addition, the centers may have used slightly different
pdesathedds Feine of alg¢200d), syimep il sgsesaafagestasionafhypertension
speci mens. Matchi ng by nunber of .thaws was

I . .
p&are FeRAradtodiyGracnqrmal URRE QOIS ICETRIFBICR! W iihin th interval

been_ subj eci t ' ;
AR ST oS G PR S LAY RO ) 98y olowing.
MRIE Fpas WRITE ST QIR dnd kSt B ekiefe BBAY Berd chibits, als@gyZhng &
a single research Assistant that was bl'inded to the

cBowesaltatded obbizthweighinfier gesthtipnal\emie] sdcefiEfdrIAck; mdliparity,
for soluble endt%gqli n (DNDGOO), sFlIt] (DVRI OO, Pl Gk
( Br&OOEnheerdesh Gonieds Megniardomly selegted framnwemss without pre-

ST AT BFLE Y S PR E LSRR ID Getfed §fgpbom or
t : ) . C anif i
bt DAL HECERLA b B RICRAE nA phaliB A6 chromosomal

Rafbhiasied BEd MRACh&D bHb lcengoRWrdcdsE] Byt dinicalFehter,
(Figure 7) and PI GF (Figure 8) concentrations for the

f igestatibhéleagerdat colladyorgobihedinst sgrnaygspesimen (ed wk), by freezer
t hroughqut pregnancy during the_yari oys gestati onal
a§Eorage Umedinb 56a) A ddasyiBenof Feetsathastsn oy do Paf'1674 serum

Bt ariehn &t HpBRITL gk B LSBT RS ey S0 Ryl for
gg%g%pgga%%&ﬁkd AIREREE 1AN8vAI9bf SRV V@dl}F; and PIGF.

gestati onal agematched contro

S pdstic for fedeutbt stoepdaphé wasnidns b hinimizeati ffercbrens due to
free Pl decreased beginning 9-1 1 wks before preterm
prp@ssblmqgaéatme@mmgrec@arémase- Muttehipg dysclinice ognter was

Bg{p% :to Eghtgglog'())r tﬁg 9ac% _t]cfla(% lpcrle-re]:icgarr]neprsieg Pa%gs(sdi\fferezsg sflg%iﬁcantly
between centers, perhaps due to differences in the pathophysiology of the
disease. In addition, the centers may have used slightly different procedures
for collecting, preparing, and storing specimens. Matching by number of thaws
was also performed to ensure that cases and controls will have been subjected

equally to freeze thaw degradation.

ELISA measurements

ELISA for the various angiogenic markers were performed at the
Karumanchi laboratory by a single research assistant that was blinded to the
clinical outcomes.

Commercially available ELISA kits for soluble endoglin (DNDGO00),
sF1t1 (DVR100), PIGF (DPG00) were obtained from R&D systems,
(Minneapolis, MN).

97



P<.0001) and 4-fold | ower (144 vs 546 pg/m, P<.0001),
respectively, after pr e eclanpsia onset. For term
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12-14 wks, free Pl G- decreased beginning 9-1 1 wks,

and sFlItl increased <5 wks before pre-eclanpsia onset.

Ser um opRgaNA allhBRE of sFltl and free PI G- did not

differ significantly between pregnancies with SGA or

aver agél-test wysatsad ifonthegemparenfofthewationd measyements after
(AGA LGA) infants from 10-42 wks of gestatjon. Serum .

s dpgatEmatiedEAnsioRatiori@edatenipg slemideancenP SBAS was considered

pr egnanc.i begi.pning at 17-20 wks (7.2 vs 5.8 ng/m ,
P-—E‘.S%%%,Sﬁggﬁ%ﬁﬁ%ﬁ@%@gncentrati ons of 15.7 and 43.7
ng/m at 37-42 wks for mld and severe SGA,
respectively, as conpared with 12.9 ng/m in AGAN LGA

PrRENIARCI es (severe SGA vs AGA/LGA, P=.02). In
gestation hypertensive study, conpared w th GAmatched

cont r ol Thpmeansnkibloroedeglin (fegwasosshlhl §ogus @) and PIGF (Figure
al

e PR R e Ahieat Suds b I Sy omen
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F addsCrib @ i HRSASMS S aky S ERAfesSREC TR NRe ?’@é-@tlﬁﬁﬂ)sia
at 21-32 wks which were in the highest quartile of
cagtoups amsd pedthiorex] dypbitensivn geips pspeoimmelis-taken afienbhset of
as conpared to all other quartiles, was 9.8 (95%3{?

4. Gimpaal sympiores 653 nof hosvplriei ampared Ayt gesinonal ggg-

f -ecl i a. def i ned Flil 0. 25 sol
Rt SN T SR e
¢ . . . _

o Y2t 0 Lo S5O M DR A Geacing v 5
anfold e4i 9998 Agiild @<.6001) pha-3efdla tigticd (6356 vs 2316 pg/ml,

ant i angi ogenesi s for sanples taken prior to clinical
syPR060%) arsd 4+folhlowerkil déive 596 pEitel &t<c0WB), eapeeiovelyrafter pre-
cnlymasS 3150 TS G bR ot L g pesiming
no ramati ¢ W d hNaq. t4i ' .

or e Tsr G ARRURRE R O, Pl bR E A inggoged <5
anghhlefdrd ?geg?%%ﬁq@imﬁ Sehuy 3bh AMHAHbLE Bftsﬁﬁll and fRfe PIGF

pr egnancy eks) when conpared to contro
wodidrot differ @gniflaatig bitvicagmiegharidies withrSGA or average for

Cogecs(’?ar’;itorna;gie?lrel?geo;orsg%lst%?ilog aegg O(IX lA/rtGA) infants from 10-42 wks of
gestation. Serum soluble endoglin was modestly increased in SGA pregnancies
beginning at 17-20 wks (7.2 vs 5.8 ng/ml, P=.03), attaining concentrations of
15.7 and 43.7 ng/ml at 37-42 wks for mild and severe SGA, respectively, as
compared with 12.9 ng/ml in AGA/LGA pregnancies (severe SGA vs
AGA/LGA, P=.002). In gestation hypertensive study, compared with GA-
matched control specimens, modest increases in soluble endoglin were
apparent <1-5 wks before gestational hypertension, reaching levels 2-fold

higher for soluble endoglin (29.7 vs 12.5 ng/ml, P=.002) after onset of

gestational hypertension. The adjusted odds ratio for subsequent preterm PE
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(Figure 10) and sol ubl e endoglin anti-angi ogeni c index
(Figure 11) according to the nunber of weeks before

W@ bionlos&h7 premat ure pre-eclanpsia (PE <37 weekBQT/UR0651034483
as early 9-1 1 weeks prior to the onset of premature
pre eclanpsia, there was a 2-3 fold elevation in
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i n wonen destined to develop pre-eclanpsia with
dicanmbl solaeblevaidbglia conderftrdtibins i(h7 2-tg/wdk les congreed tyall other
clinical sy igures 12 and 13 show the

alqlllléﬁt?(@%dﬁ?jﬁngltgggg%baége%%lbép-i n (Figure 12) and the
© hr ougHBE Sog Aaftstis PRSP URX otod tclubitia was
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the so e endoglin anti-angi ogenic
| RERYXgRGE! thetvadioss acttationaltagdTratpsteekhe fifve uli figremb study

reaching on average 2-fold higher levels at the tine

ofgrotpsiThalsoprbde endloghps autirngingesiclindex forprestrdampsia anti-

nodest el evation i.n sol ubl e endqgl i ﬁi@r e. 14) and _. 9
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det.ect.ed | e ' L. OF 2NSi

L R L e i N T
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cont Figures 16 and 17 show a nodest el evations

i mdveheibp gestatonlin sedre gue-endltie @recliamepsal lipkem pre-
endoglin anti -;gig&g!geni c index (Figure 17)_ detected
dieclampsin S GA- kheyesrasd medestaleding dumgthepnd of

ith d [ 1 ith SGA wh
BB 63 o Pl s chrepased PSEMEP Y AR esul t s
of thi Sﬁigﬁfég)i Osda{h‘?%"“ Bgé]ic{ i IﬁQAIPQ(I)&eﬁﬁgg%é f L8MBleSendoglin
and sol'uBl'e endogl 1 n t1-angliogenic I ndex |evels,

15 WR@ouB Q%)Il)' hRd sEFubd eldoghin MREkBgiobet egdan@igumebl ) according
dranmatically el evated in wonen destined to develo
prierth¢ numbpr of wekksibsioze ahnicahpreorswroprerectampsia 4PE <37
premat ure pre-eclanpsia (PE <37 eks) when conpared

t overksirmEvenae eaily Sr Eharks Priohi Beopact gpigpatite pre-
P RpPe Ref B3 S Rt e heREhaaNg! RAERoture
F Ol olBfin HnBABREOSerlE iRIKRIW6BeR dBstined to develop pre-eclampsia
20  with dramatic elevations (>5 fold) in 1-5 weeks preceding clinical symptoms.
Figures 12 and 13 show the alteration in soluble endoglin (Figure 12)
and the soluble endoglin anti-angiogenic index (Figure 13) throughout
pregnancy for term pre-eclampsia (PE>37 weeks) before and after symptoms.
Elevation in soluble endoglin and the soluble endoglin anti-angiogenic index
25  are noted starting at 33-36 weeks of pregnancy reaching on average 2-fold

higher levels at the time of clinical pre-eclampsia.
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ecl anpsia, but also for the prediction of
pre-eclanpsia. It appears that elevations in soluble
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I de Rt otohsRid \&dntRyI€Inancy conplications such as SGA and
gestation hypertensi on when neasured after 33 weeks of

pr egnarRigufes didpdnel 77 show almedeshelevhtiond indodultlecmgloghn (Figure
in the pathogenesis of pre eclanpsia, W _ have shown i
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proangi.ogeni ¢ protein TCGE-b and expressed. on .
orib ERE10 AP A6 8RR T OEPES OB AL WG PR AP A g gt in ol
pr.e- [ A%Br ! Q%r% that in
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fromthe placenta into the circul ation through

sheddi ng of the extracellular donmain. The experinents
deamninksay bel ow were designed to test the hypothesis

h | ubl dol i, [ .t h ltl,
SRS T i Sl 1
Pl, G5 d VEG-, t ' .
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1, human TGF- b3,

Mgy madESiprietkinglsiaimeth WoarnRedh sliatcatrpremature pre-eclampsia
(M nneapolis, MN). Muse nonocl onal anti body (catal o
# (PE Wb ™2rkemnuhemtgmpaied) to aermpbegntral pregmswyy Therefore,

ST ks S B SRS v
P THR AT  BARTOR . BBRc e e

eclampsia, but also for the prediction of pre-eclampsia. It appears that

elevations in soluble endoglin levels and soluble endoglin anti-angiogenic
index levels start as early as 10-12 weeks prior to symptoms of pre-eclampsia.

The soluble endoglin levels and soluble endoglin anti-angiogenic index
levels were also significantly elevated in term pre-eclampsia (PE >37 weeks)
and modestly elevated in gestational hypertension and severe SGA when
measured late in pregnancy (33-36 week gestational windows). Therefore,
soluble endoglin levels and soluble endoglin anti-angiogenic index levels can
also be used to identify other pregnancy complications such as SGA and

gestation hypertension when measured after 33 weeks of pregnancy.
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Generation of adenoviruses Adenoviruses agai nst sFltl
and control adenovirus (CW) have been previously

waele®ens4sed (Maynard et al, J. din. Invest. ||PCT/US2005/034483
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649: 658 (2003)) and were generated at the Harvard
Medi cal Core facility in collaboration with Dr.

RipshanpleMi! Tieidveméft 6f Ssubld fdsgdini theepaibogenesis of pre-

adenovirus, we used the Adeasy Kit (Stratagene).
Breckfthpsiahuman sol ubl e endoglin (Thr 27 - Leu 586) was

IR CE i Vs i
nAER PR RER VRIS Rl BB BlalBR P, A

3 + T reey i
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and the DNA sequence was confirmed. A mammal i

an
epacentd o denereuletion Hooughshedding af theexitaeghulas doprain. The
endogl.in was P i fied ysi.n SecTag?2.B-spl ubl
C B ep P SesEbF G RpICaY B ot oLatRq bt frgpomesi tfat soluble
pSh .l e- . . a b 3 i .
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9 ?]@Je%dl‘%i‘owﬁ@' ey (ST ¥Ad 888G RgtoseHugd kademheligl dysfunction.
(SE) was 1hen generated using the standard protocol
per manufacturer instructions and confirned for
expressi on by western blotting. The confirned clone
wé\datmanlsamlquthedsm 293 cells and purified on a
CsCl12 ggensit%/ gradi ent as previously described (Kuo et
al , Prote98RAt . Acad. Sci. USA 98:4605- 4610 (2001)).

The fi rﬁéco?ﬁmglgédﬁ?%%nhbgﬁﬁ, hifh 8Nt DRAOER endoglin, mouse

absor bance net eney-et” al, Virology,

295112 8AurBRA) TGFI , huhrein TGF ) nemseVEBSFphaguebthimedifrgn R&D
units (pfu)/nL based on a fornula derived from
prsywieouss(Minnespeliss pPAN) h Mousemaonoalenal @ngibpdy (¢atalog # sc 20072)

B odaneoaargiadeitse i aeeist BN iR Rgiph of himan
653-1),.and t ' ' .
PR SRR i B RIS e o
| 3hAfAn HEREIASES YBH SR iR 66luBld @iddpinak Biendbtained from

appropriate | RB-approved consents.
R&D systems, MN.

Generation of adenoviruses

Adenoviruses against sFlt1 and control adenovirus (CMV) have been
previously described (Maynard et al, J. Clin. Invest. 111: 649:658 (2003)) and
were generated at the Harvard Medical Core facility in collaboration with Dr.
Richard Mulligan. To create the soluble endoglin adenovirus, we used the
Adeasy Kit (Stratagene). Briefly, human soluble endoglin (Thr 27 - Leu 586)
was PCR amplified using human ¢cDNA full length endoglin clone (Invitrogen,
CA) as the template and the following oligonucleotides as primers: forward 5°-

ACG AAG CTT GAA ACA GTC CAT TGT GAC CTT-3’ (SEQID NO: 3)
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Pre-ecl anpsi a was defined as (1) Systolic BP >140 and

diastolic BP >90 after 20 weeks gestation in a
WQ@e@eioanist y nor not ensi ve patient, (2) new onseRCT/US2005/034483

proteinuria (1+ by dipstick on urinanalysis or > 300

ng of protein in a 24 hr urine collection or random
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resol ution of hypertension and proteinuria by 12 weeks
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to creatinine rati ogreater than 370). HELLP syndrone
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thronbocyt openi a (Sﬁ;loé, 0000 cel | s/ m(i, i ncreased LDH
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Wefn%fr{és oS 1 Og&%‘ A éffo‘i“%ﬁ res§idh a\?testgﬁfj‘ﬁ %ﬂﬁ% The confirmed

| ate er de

10 Seél@ﬁ&: was thén b 1ﬂédfdrpll9336ﬁ1];ftaﬂtplﬁ@ﬁ¢&6ﬁ% @éClQhﬁ:nbityfgradlent
of delivery (0-12 hours prior to delivery of the

pl @cieney ijushf describod 4Kmiore al, dtror ni¥drl cdembnici. THH8:4605-4610
O BB 5l O BB o
EL(:%e%%g gl\/\ﬁglt é%‘lﬁ%@%‘%ﬁ’%é%%\j Tlh%ut?tep {soé)&)rgsssed as plaque

% Hhit§ (%%D/@ﬂ hesdd SR8 foThild JePRBB A privibls tv{rﬁ%reps
R&D systens, Western blots and ELI SA were used f

15 chidakivege titeeed upimgshe standirdasiequy dilatiombeastdeitration assay kit (BD
transgenes in the rat plasma as described el sewhere
( MBiasgietices Cé@nte@lum Alioyfifhdpate NopKtlf5Boh) gndrthe optical
g?e?;)l ment s Itg ol | owed by western blots were used to
T9ancgipetiAdr act eri ze sol ubl e endoglin in the
pl acent aI ti ssue and serum speci nens from patients
with pre-eclanpsia. Human placental tissue was washed
W phrigsgkd PBS and | ysed in honogeni zation buffer [10
mV Tris-HG, pH 7.4; 15 nM NaCl; 60 nM KO ; 1
20 All the patients for this study were recruited at the Beth Israel

Deaconess Medical Center after obtaining appropriate IRB-approved consents.
Pre-eclampsia was defined as (1) Systolic BP >140 and diastolic BP >90 after
20 weeks gestation in a previously normotensive patient, (2) new onset
proteinuria (1+ by dipstick on urinanalysis or > 300 mg of protein in a 24 hr
25  urine collection or random urine protein/creatinine ratio >0.3), and (3)
resolution of hypertension and proteinuria by 12 weeks postpartum. Patients
with baseline hypertension, proteinuria, or renal disease were excluded. For
the purposes of this study, patients were divided into mild and severe pre-
eclampsia based on the absence or presence of nephrotic-range proteinuria (> 3

30 g ofprotein on a 24 hour urine collection or urine protein to creatinine ratio
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I mmunoprecipitation with an anti-human nonocl onal
rmuse endogl i n anti body (Santa Cruz Bi ot echnol ogy,

| NgeateSHANS.6Y. UARELTA) syrdiome aads’ defided wiknpasentehed evidence
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pwiithicmb@aytormmiy (< OG0 qellefd), indreSmaHabbb a0 RyLanand

I mmunopure 1gG orientation kit (Pierce Chem cal %o
Rdnkneawi AR (PHS I8/ Lyshealiby BF‘?:Emgt wemexgwere included as

b, &G Rh kG AL RS TF QUG Fad G0 £85I vere
11’151"&(1@01 ﬁ%ﬁg%lkﬁgpgpccﬂ{t%@' PHORIE shih ék@ Gy e tobtdndd E‘iﬁh{édlately

gl'ycine- pH 2.8. The eluent was coll ected

| mfter Selivedfyl drumnwas oolledted fignl pragnaht Jatiehitdl the time of
buffer. Protein-containing fractions were pool ed and

c atedivaty -8 hours priamtof deliveny efithemlamrmtonai@sbtaininginformed

i L L
- 129 | d t

AT S TSP 27 e o

menbr anes. Endoglin protein was detected by western

bl ot s usi ng pol ycl onal anti-human rabbit endoglin

pri mar yEBISA MWe(vﬁambdoz@r uz Bi ot echnol ogy, Inc.

Santa Cruz Endot hel i al _tube assay Growth factor

r educedEEtiA if@revareomg;rﬁt@mwﬂtéb@@lablwd&gbﬁ% yiag glone as per

o ARt T oty oy i e Bl ek Tl St
: nWéQt%h? 81 artd BITT Qrem]ls%ﬂzfgg 1&&6{%& e Fpses m1on ?f adenoviral-

meri zati on.

eﬁﬂ@édﬁ&i trahsdeasdin ﬂ%%ﬂpla@tﬂafas QES@%&H@IS@VB@I@M@}IHard et al,
Wal kersville, MD) were treated with various

compirmat i ons of reconbi nant protein (sol uble endoglin,
sFltl, or both) and plated onto the Matrigel coated
wel l's, and incubated at 37C for 12-16 hours. Tube

fOI‘ﬂHtI n was the n, an inverted phase

contra "’ﬁ’r"&%f@é’bé’?lg{ze(z@e%%%'%’ rporation, Tokyo,

Japan) ﬁﬂﬂﬂ@%&l‘ﬁ;ﬁ Febisal Ml@@%y@%d(tbqa@n@fy%ml acterize

total length) usi'ng the S PCl i magi ng anal ysi s

safdliBle@ndoglin in the placental tlssue and serum specimens from patients with
pre-eclampsia. Human placental tissue was washed with cold PBS and lysed in
homogenization buffer [10 mM Tris-HCI, pH 7.4; 15 mM NaCl; 60 mM KCI; 1
mM EDTA; 0.1 mM EGTA; 0.5% Nonidet P-40; 5% sucrose; protease mixture
from Roche (Indianapolis, IN)] for 10 minutes. Placental lysates were then
subjected to immunoprecipitation with an anti-human monoclonal mouse
endoglin antibody (Santa Cruz Biotechnology, Inc., Santa Cruz, CA).
Immunoaffinity columns were prepared by the directional coupling of 3-5 mg
of the purified antibody to 2ml protein A-Sepharose using an immunopure IgG

orientation kit (Pierce Chemical Co., Rockford, Illinois, USA) according to the

manufacturer's instructions. Columns were then washed extensively with RIPA
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M crovascul ar perneability experinments Balb-C m ce
were injected through the retro-orbital venous pl exus
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t tdy
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di ameter at a distending pressure of 40 man Once

the steady-state tone was reached, the responses to
var i ousEndmtheliisubeaksars TG-bl or TGF-b3 or VEGF were

R T
A PESHRAA SRS R D B S g e .

ory & oSl caltuéd%g% 4dd ihedb&EA abY7¢@ifdr Y itk @@bll@WS

Pregnant rats re injected at day 8-9 of pregnancy
(gilymesieatiosl HUVIECtceily (30,000 HoimdB (fr pleflerm ot basal medium
at day 16-17 of pregnancy (early third trinester)

Bl wishl norsssemy @éon@éncé, Yahisuswtie; MR weredteated tath Jarious

THOTEBPBlE O FePy O L GG APl aF 05 i b and
3- }ﬁﬁtela'(gﬁ ftllléjﬁ/i tﬁéel'%o%ﬁ%@llf aahﬁ%h@ﬁba‘f@d‘ﬁ@ﬂ@f&r"lﬁl? hours.

essure rans nstrunents, Houston

BI Pt RIrAEsohey¥Eheh aswssalihragaxe rdge@ddphase dontrast
10-m nute period. Blood, tissue
microscope at 4X (Nikon Corporat1on Tokyo, Japan) and quantitatively
analyzed (tube area and total length) using the Simple PCI imaging analysis

software.

Microvascular permeability experiments

Balb-C mice were injected through the retro-orbital venous plexus with
1x 10° pfu of adenovirus expressing GFP or soluble endoglin or sFlt1 or
combinations and microvascular permeability assay was performed 48 hours
later. Mice were anesthetized by IP injection of 0.5 ml Avertin. 100 ml of 1%
Evans blue dye (in PBS) was injected into the tail vein. 40 minutes later, mice

were perfused via heart puncture with PBS containing 2 mM EDTA for 20
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and urine sanples were then obtained before
eut hanasia. Plasnma | evels were neasured on the day of
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t he adenoviruses), recognizing that 7-10 days after
adenoviral injection corresponds to the peak |evel of
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wefpmamlde 6@113 daystecelutedivansdies dyedOld phormamide Solution was
cormerm Il abl e e ELISA kits (R &

Dswg?%'ﬁ% ?@ZHHWW% rﬂlUrl nary al bumin was

nmeasured both by both standard di pstick and quantified

by conpetitive enzyme-|inked i nmunoassay using a

CONTer CREhANnRYSVdseRl® redétiabapeRintduksSA kit (Nephrat
kit, Exocell Inc, Philadelphia, PA). Uinary

creati nlk/heromascu}macimvit)byxpzemnmts oveare iddne ab desoriiedi previously
procedure kit (Metra creatinine, assay Kit ]%I del
ayrgad ebabguprehysingeat repel miveovessels fehshileumiigiergal

At %%e%ﬁﬁ?@e@oz}% e MRS FesBRRR gy

i P B CEL T O R i

sngas6 td (thiembboatt yddnist)¥o 4609 of thelr ssline didmeretlat a
for the detection of schistocytes in circulating

bl disttndiafg pressure oféd@sumdte fInasfthp isteadystais omewandeached, the
col l ecti on of .speci nens, the |f|
or@mn$5ﬂ98§FQHS Fegeehisshgh aﬁﬁﬂﬁﬁﬁre@@ bl
and i ndi n

Cerlied i LR iERL Rt all FedTert soﬁ‘f sﬁ%w,mmaﬂ-*f-
paraffin enbedded sectloned and stained wth H&E, PAS

or Masson's trichrone stain. Statistical conparisons

Resul t s4afealpneddpt ed as mean standard error of nean

(SEM and conpari sons between multiple groups wer e
made byBafepipgnanigindngn-piesanistprgsubaaylegirglsiwete dpiected

e w8 100 pBbpEe Eiises VS ST e AT IR o AGSE or Ad sl
pr?Aﬂc%)@JPf F}ﬁl&%hgﬂlﬁw&sﬁ BUIIRIGIFOR | ié?:'ﬂécpétt 4B of

descri we nea the circul at

copregRin@t (eafly seboridirithtteryAdaBlodd prestire rﬂ@dsluﬁédsat day 16-17
of pregnancy (early third trimester). Blood pressures were measured in the rats
after anesthesia with pentobarbital sodium (60 mg/kg, i.p.). The carotid artery
was isolated and cannulated with a 3-Fr high-fidelity microtip catheter
connected to a pressure transducer (Millar Instruments, Houston, TX). Blood
pressure was recorded and averaged over a 10-minute period. Blood, tissue
and urine samples were then obtained before euthanasia. Plasma levels were
measured on the day of blood pressure measurement (day 8 after injection of
the adenoviruses), recognizing that 7-10 days after adenoviral injection
corresponds to the peak level of expression of these proteins. Circulating sFIt-

1 and soluble endoglin levels were confirmed initially by western blotting and

then quantified using commercially available murine ELISA kits (R & D

105



groups of pre-eclanptic patients and control pregnant
patients. Table 7: Cinical characteristics and

W@ 200603407 Nng sol ubl e endoglin in the various peCT/E81005/034483
groups Severe pre Severe pre MId pre eclanpsia,
ecl anpsia Pre Normal eclanpsia no HELLP with HELLP

t eSRtéms I0infarplolis, MNI Wrifiars! dibuhBeBps Midasureal bty dy both
(yrs) 32.43 33.18 29.5 33.73 31.88 Cestational age
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5 (nedletimcerie prévediire kid PNcdbralkedtinihe mtlﬁﬁ QtidePToRP -San Diego,
33.6 33.7 33.5 34.3 Platel et count 238 230 249 69.4*
22GA0r e T nind & Howete)measifedubig theb@rinpAciallg available kits
Sol ubl e endoglin in (ng/m) 18.73 36.12* 52.55*
99o(Hwrmo Hlgegond agsyile, Ch<Flagkt pranigfepmgat bloodvere

oGRS b Platel e Bada et BRatlyel 530 Rl spentt

i nr.pap it h - ' TS

o EEZCHTBE IO b AR IR g Lt Woights i vas
10 sypéliferiisd fdrehe deretibh afsctistoby®elinblreuknidgdbod WAtedthe

| east 5-10 fold higher 10 than gestational age matched
comengirespat ofiiblood prdstiuré amd toNgctioneof] speeinserst theotathivere
endogljn_ in pregnant patients correlate with the
| evAsticse agﬁqrgg@iw@ﬁg%ﬁi x hisiology, Tl lifier s counted and
cofrel.atio . t ' .at i .
colaB b3l Rar R e et e S AbE P g aced in
4- Bolip dsuBBR! pdrafih BAHBKHAMUE s¥ctRyldl siedaiaMB Yl B, PAS or
al., supra). This is due to a difference in the 15
15 seNBistdV ticlabnge steiy. ELI SA kit from R& systens which

| acks urea in the ‘

Statistical comparisons

Results are presented as mean + standard error of mean (SEM) and

comparisons between multiple groups were made by analysis of variance using

20 ANOVA. Significant differences are reported when p < 0.05.

Results
Elevated soluble endoglin in patients with pre-eclampsia
Using the serum specimens from patients described in Table 7, we
25 measured the circulating concentrations of soluble endoglin in the various

groups of pre-eclamptic patients and control pregnant patients.
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assay diluent and therefore gives consistently higher

val ues than previously published.) In other words,
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addi ti on to endot helial dysfunction, there is also
enhanced m crovascul ar perneability as evi denced by
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concentrations of sFlt-1 reported here are at least 4-5 fold higher than
previously published (Maynard et al., supra). This is due to a difference in the

15  sensitivity of a new ELISA kit from R&D systems which lacks urea in the
assay diluent and therefore gives consistently higher values than previously
published.) In other words, patients with the highest levels of soluble endoglin
also had the highest circulating levels of sF1tl. The origin of soluble endoglin
is most likely the syncitiotrophoblast of the placenta as evidenced by the

20  enhanced staining seen on our placental immunohistochemistry (Figure 19 and
20). These figures show that endoglin protein is expressed by the

syncitiotrophoblasts and is vastly upregulated in pre-eclampsia. Our western
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m crovascul ar reactivity experiments in rat renal
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endoglin. Both TG~ bl and TGF- b3 induced a

dose- dependent increase in vascul ar dianeter.

| nplot tatat(Fygures 2ha gidesiadicandforeharaddotsiulrihiel eonfirms that the
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TGF- bl i nduce hypertension. In vivo effects of
soambiceacdslogl in and sFItl In order to assess the
vascul ar effects of soluble endoglin and sFltl, we
resorted to adenoviral expression systemin pregnant

d
e e R R S
l)% Giest ed by tail vein on day 8 of pregnancy in
6 vvley rats. On day 17, aninmals were exan ned

f or pr eVachssdngl & wheredddof aﬁghﬂg@nSSls t@hﬂdﬁﬁtahﬁ&he function of
henodynam ¢ and bi ochenmi cal data. Table 8. Henodynam c

antbetsobdfie shdeglid abelubly eraimghwnodu@tbfrlehtbets emdptmah'albe
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t OjsGIdY érﬂ{an%@) ﬁﬁcrd:v%&ﬂal\"ﬁ‘érﬁ{étabﬂﬁytaB %Vﬁlé‘i{b&ﬂ b$ eliefdse
chosen randomy per group The average circul ating
c aerdmntedicabage of Esﬁh’lslblmbo&id)a]bgtmh elxtrat:dsihllaﬁyt ]n order to see
group and 430 ng/m in the sFltl+sE group. Avera
ci if salvbdle padeglitmdpees mymevasculi logls vea Bsashimige meat@da éor 48

Sohdli PR ayPTe el anahlte R Sohbinei fffie sndogtin and

sHh i uesed d?&i]ngté@ }iﬂ%ats@ il rfi‘ﬁqulE%errgeré !hfh(%saﬁ?/er and the

previously report ortant i nat
ﬁﬁhﬁhg}’ﬂ afd aqhoddse lthlkdg?@ irl thel branceddGry@i@ited using Evan’s blue
ypertension,
assay (Figure 23). soluble endoglin alone induced a modest leakage in the liver.

These data suggest that soluble endoglin and sF1t1 combination are potent anti-
angiogenic molecules and can induce significant vascular leakage.

To assess the hemodynamic effects of soluble endoglin, a series of
microvascular reactivity experiments in rat renal microvessels were performed.
We studied first the effects of TGF-B1 and TGF-B3 —two known ligands of
endoglin. Both TGF-B1 and TGF-B3 induced a dose-dependent increase in
vascular diameter. Importantly in the presence of excess soluble endoglin, the
effect of both the TGFs were significantly attenuated (Figure 24). Finally, the
combination of VEGF and TGF-B1 induced vasodilation which was blocked by
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nephrotic range proteinuria, growmh restriction of the
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wo b@eMESLP syndrome (el evated LDH, el evat ed ASICHOS2005/034483
decreasing platel et counts) (Table 8). Evidence of
henol ysis in the sol uble endoglin+sFltl group was
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forns %ﬁ pre-ecl anpsi a. These results al so denpnstrate
t HESEORR EhRLECIOVHEH PXPresEoR SYStem IndagRant wrtsh Adpaovirus
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experinments. Inportantly, soluble endoglin can anplify
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e [ . F N haddd. 1 4L O assays
aacaples. Aenfihbinicotld BEShehh Dt IPr 303 AtTiras treatgd rat
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syegreye and f et fal ~growt h restriction.| These data
JUgEFSTS [ 4iaT] FORUDT ¢3engigal T piAYS A Tpor bEt ot
TSRS Sl T i o2 BN s
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*P<0.05 when compared to control group.

Fetal weight is the sum of 4 fetuses chosen randomly per group

The average circulating concentrations of sFlt1 was 410 ng/ml in the sFIt1 group and

430 ng/ml in the sF1t1+sE group. Average circulating concentrations of sE was 318

ng/ml in the sE group and 319 ng/ml in the sFlt1 + sE group.

Soluble endoglin alone induced a mild hypertension. sFltl induced both
hypertension and proteinuria, as previously reported. Importantly, the
combination of sFlt1 and soluble endoglin induced severe hypertension,

nephrotic range proteinuria, growth restriction of the fetuses and biochemical
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microvascular permeability assays, and microvascular reactivity experiments.
Importantly, soluble endoglin can amplify the toxic consequence of sFltl in
these in vitro endothelial assays. Further, in in vivo assays, adenoviral
expression of soluble endoglin induces mild hypertension without any
significant proteinuria. However, in the presence of sFlt1, soluble endoglin
induces significant vascular damage as evidenced by the presence of severe
hypertension, proteinuria, glomerular endotheliosis, development of the
HELLP syndrome and fetal growth restriction. These data suggests that
soluble endoglin plays an important role in the causality of the maternal
syndrome of pree-clampsia and underscore the need for agents that neutralize

soluble endoglin for the treatment of pre-eclampsia.
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3. The nethod of claim2, wherein said pregnhancy
rel ated hypertensive disorder is pre-eclanpsia or

weeloanopsia. 4. The nmethod claiml, wherein saiBCT/US2005/034483

10

15

20

conpound is a purified soluble endoglin antibody or a
sol ubl e endoglin antigen-binding fragment. 5. The
met hod bhe oleghanism efenleble endiglin oclpasenid likelyapgitesiytic cleavage

f . 6. Th hod of clajm5, wherei i d h

£ 56k G asehbet By aiTheragEbinmelsAeics negiles proteascs that are

t ' h_fact TGF) - bl TGE- b3, . act i vi

 CRSLRITEA T BN UBE B T o8 s Bl

meOhedxhptd Rollldlbe ﬁiérﬂlsﬁlbrfﬁférﬁglgé hdtx FMTL ISR GhAR- B (MT1-
gro a

conpound sel ected fromthe consi sting

puviNIPethas Bbs bderastiaviao ety cleave bélaglyaah) faivldivlé i shares
fragnent, nicotine, theophylline, adenosine,

ni fBalapity to endagdini (W alascrelgeyedsinitnet al, aBénl. ChenuRa:7721-33
e li-al owt h.factor. (VEGF), and placental growh
fg(g@b? (ﬁ‘ﬁ@f%oé‘? lfgﬂ‘fél%ﬁ%fét%éﬁ%?f%tﬁ%ﬁeﬁwnﬁy gue @ waligble targets
\Y/ j _ 5. 9. The nethod of claim1,
fl???ft}%ftrg%%e}%é?%e {yﬁéﬁ&]sgap of administering to a

subj ect an anti-hypertensive conmpound. 10. The nethod

of claim1, wherein said subject is a pregnant human.

11. The nethod of cl ai nOthemBabwdineatsl subj ect is a

post - partu hurran.ﬁiz. The nethod of claim1, wherein
sai d subjteeescriptign @b ks spagific embottinaents ot biveotian i

v R 2 o B b L0 A B o
G0 Oy T R B e

| Miahoug hetinvamioh stteed deesmbddwit rehgendectd @eral
adm ni stering to said subject a conpound that

i eenkedimentshé widles understogrddwt dnef efodrdinarppkidl m the art that

bi ndi ng to,.sol ubl e endoglin, .wherein said .

2 JRTIRHS i RgR Qs e At iheNadrBtiRE fiora the spirit and the
SYUEEHE bR thPettidiits 86t RirfV A he LRiSsP AP BANGY, heleat &d

applications, and publications referenced herein are hereby incorporated by

reference.
Other embodiments are in the claims.

What is claimed is:
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hypertensi ve disorder in said subject. 15. The nethod
of claim 14, wherein said growh factor is selected
WO p@a0843e7 gr oup consi sting of TG--bl , TG-- 3b, PEADUB200$034483
A, BWMP-2, and BWMP-7. 16. The nethod of cl ai m 14,
wherein said conpound is selected fromthe group
consi sting of cyclosporine, &lphastocopherol,
nmet hyser gi de, braonocriptine, and al donet.17. A nethod
of trealing érmgthodusiitreniing gsgvening 2 pragnedcy related
hypert ensi ve..di sorder i.n a subject, .said nmethqd
oA SRR I pileflo S e Gt Msstsmiof
e oD o S5y BidcE R cBimrchid, abyS, & DBty binding to
su§dlibleastidoklin} Whatei®kai avenlst M LisoL aRAE nd & 8t 8fhount
hypertensive disorder in said subject. 18. The met hod
of suffigiant 17 freaher picventsiat pegpeueiirdated hiypertemtivdtmsorder in
endqgl i n, and bl ocks growth factor binding. 19. A
netHOJUBIECt r eati ng or preventing a pregnancy rel at ed
hypertensi ve disorder in a subject, said nethod
conprising adm nistering to said subject a conpound
capabl epof r ' ewlﬁ i |
bi ol ogi%al ag? ?%?g?é%g?g?nl’sai élggr%ﬁ%n?ge%gr%ll%m?@ed
s uliypectepsivetdisdndenis setecpgcefront the girdugp coasi of pteaédmpsia,
hypert ensi ve disorder in said subject. 20. The net hod

of cdampeial gestofienadhypedensien rehoemid hyperersoomddbl LPreyndrome,
inhibits a proteol yti.c.en . sel| ect fromthe gro
o] mtoRmanSt S B nall s TisnRb g SiaA) ornt - 97O

cat hepsin, and el astase. 21. The nmethod of claim 20,
wherein said MW is MW9. 22. The nmethod of claim 20,

wher ei i3 WP The RRARSROECTaURS, RBHeéit said pregnancy related
net al | oprot ei nase-1. 23. The nethod of c¢laim I9,

whigypeirtensiviedlisadpoispite-eolampsi@ sr eclaapsiasense
nucl eobase oligoner that is at |east 95% conpl ementary
to at least a portion of an endoglin nucleic acid

Creat oF or el BRI R SheRE: EdmRgRd RunBinjhd sotuble
di SRIEH drftibdal br 3B eadogl TN EntiEdBRdH e fhginthe3.

ogl
wherei'n said anti sense nuc#e‘%base

5. The method of claim 1, wherein said compound is a growth

factor.

6. The method of claim 5, wherein said gfowth factor is selected
from the group consisting of: transforming growth factor (TGF)-B1 or TGF-B3
activin A, Bone Morphogenic Protein (BMP)-2 or BMP-7.

b

7. The method of claim 1, further comprising administering a
compound selected from the group consisting of a purified sFlt-1 antibody, an
sFlt antigen-binding fragment, nicotine, theophylline, adenosine, nifedipine,
minoxidil, magnesium sulfate, vascular endothelial growth factor (VEGF), and

placental growth factor (P1GF).
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oligomer is 8 to 30 nucleotides in length. 25. The
met hod of claim 19, wherein said conpound conprises a
wa@lowbiaesst r anded RNA havi ng one strand that i SPEL/UF®as034483

95% conpl enmentary to at |least a portion of an endoglin

nucl ei c acid sequence, wherein said admnistering is

suf ficignt tThtheghodof plagmen) twisrbiad iEYEGEYs VEIGEE or
eerten5|ve di sorder in said subj ect. 26. The nethod

EGH k625, wherein said double stranded RNA is a
snall interfering RNA (siRNAs) 19 to 25 nucleotides in
| engt h. 27 The nmet hod of claim 19, said conpound

conpri sgn d qﬁﬁﬁﬁq

fragnent’ tha Hgég%? ?82PF§B§in% sol u g 1%§0f
TheidiBfifiednto alsab _L&:ﬂ-én aftl-hyPErtdihiveBeipolingal d

pr egnancy related perten3|ve di sorder "is sel ected
fromthe group consi sting of pre eclanpsia, eclanpsia,
gest ati onal ﬁperten5|on chroni c hypertensi on, HELLP
syndr on). andhemeihed of claimn, xvhskein) safhsubjeeiria eipaghant human.
age (S&A) infant. 29. The nethod of claim 28, wherein
sai d pregnancy rel ated hypertensive disorder is

pre ecI A S'?h@&néﬁé!)@ﬁ?ﬁla IBQV el AR e&fls%lp%sﬁb%rtum
or lerei n sai furt er conpri

nummh@ﬁjng sai d pregnancy rel ated hyperten3|ve

di sorder in said subject, wherein said nonitoring

conpri ses neasuring the | evel of soluble endoglin

pol ypept i de rom sai d subject.31.. The
met hod 6#- Jgﬂ ﬁon&ﬁgP{éFfH lg T%laﬁal‘gsqlge"stéﬁ @rAogrhuman.

pl asnma and a level of soluble endoglin polypeptide
| ess than 25 ng/m indicates an inprovenent in said

pregnangy refTpé atbthydef ERAS! 128 whesdh d81d s@b?ect-ﬁ‘ §elected from the
met hod of claim30, wherein said nmeasuring of |evels

i sgrdapesonpisting o cow,a lowsa s drsp anpig adwar,eadeg,iand a cat.
said | evel s between nmeasurements is an indicator of an
i nprovenent in said pregnancy rel ated hypertensive

di sorde 33, Th od,of claim30, wherein salloj[
neasuriLAg of A 18gtho CHIZ &K DEeYH lélgp?olg#egp%cyreaed

< gllﬁﬁ{)e‘[?-%@w%mrﬁeﬁﬁlda Qulﬂ E&' £33 fndiflod REnipPhlg @k step of

administering to said subject a compound that increases the level of a growth
factor capable of binding to soluble endoglin, wherein said administering is in
an amount and for a time sufficient to treat or prevent said pregnancy related

hypertensive disorder in said subject.

15.  The method of claim 14, wherein said growth factor is selected
from the group consisting of TGF-B1, TGF-3p, activin A, BMP-2, and BMP-7.

16.  The method of claim 14, wherein said compound is selected from

the group consisting of cyclosporine, alpha tocopherol, methysergide,

bromocriptine, and aldomet.
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endoglin relative to said positive reference sanple

i ndi cates an inprovenent in said pregnancy rel ated
whensssnsi ve di sorder in said subject. 34. TheCTEs190%1034483

of claim 30, wherein said nonitoring is used to

determ ne the therapeutic dosage of the conmpound. 35.

The net hdd oA mktiod Glreathegy @i presaitthg® praghiangy rélagdne
usi ng an i munol ogi cal assay. 36. The nethod of claim

3ohypetansive disrrdeeines sebjestbuidimethnd sgmiprising administesing to
of f.ree,. bound, or tal. soluble endoglin. 37. The
metiiaubieCes B mpaund fidhiahie sy BVl tuiblagigipe soluble

en q.e

F eSaalth peybottel Wilordth sk RARRLERL N SRBRITTo gt or
Therevehihadd pfegalapbydldiedMypefbhsifa i ob@tiih Qhid\eibject.
conprises neasuring the I evel of at |east one of

sFlt-1, VEG-, or PI G- polypeptide in a sanple from

sai d subj ect. 39. The thod of claim 38, further

conpri SF g cgﬁ% me&ﬁ@%g}e ek, I, athessinimnil epmpeard bidg to soluble

l e f e en in. .sF.t-1, VEG- or Pl G-
us?@gosg%ﬁrgenfdﬁ%lg?kwé)p%ﬁ%a Wr EF& Y&tion in the
rel ati onship between said levels in the subject sanple

relative to a reference sanple, is a diagnostic

i ndi cat t9. of Aampthedrefteatinglortpeel dntip: fdﬁ@%huﬁcﬁfe‘iﬁéder
in said subject. 40. The nethod of claim 39, wherein
s alrypersngive disprdepines sthjeetpsdid neethod sngipviging adrimstgring to

PAAL) :. [sFIt-1/VE + PLGFl.. 4 1. The nethod of claim
go?alé\}%%‘?-lg?w CotBRAYNY, GRALIE e tedugig ‘ﬂPlﬁ&Pgleé% exRression or

[ Vi Y i =-acl L a. or. ja.. 42,
R e o L LA s ST © o provene
s odaidb begpRaegtdl fted HybeABRN PO 8RbEIdrRH8%id dubfddit - 1 +

0. 25 isjolgﬁlbl ée’jgend(()ag:hity%}/ Pl CISF] or [(rsol ulbl eq}zér:dogl in +

sFlt- 1)ZPI GF]. 43. The nmethod of claim 39, wherein

said netric is used to determ ne the dosage of the

t her apetfti ¢ Eampsiind ofialainyHd, wbersa said enapermnsBis a compound
V\'htﬁa fn?ﬁl%ipsea ltarho%éoq%g teh%ynglg g&%g{%ﬂ from the group consisting of a

matrix metalloproteinase (MMP), cathepsin, and elastase.
21.  The method of claim 20, wherein said MMP is MMP9.

22.  The method of claim 20, wherein MMP is membrane type matrix

metalloproteinase-1.

23.  The method of claim 19, wherein said compound comprises an
antisense nucleobase oligomer that is at least 95% complementary to at least a
portion of an endoglin nucleic acid sequence, wherein said administering is
sufficient to treat or prevent said pregnancy related hypertensive disorder in

said subject.
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adm nistered in a dose such that the PAAl is |less than
20. 45. The nethod of claiml1l or 19, wherein said

woredokossdur t her conpri ses nonitoring the pregne@yys2005/034483
rel ated hypertensive disorder in said subject, wherein
said nonitoring conprises neasuring the | evel of an

endogl i 4 nucTRhE enctlddlofrelagaU3e wheréinSaliPaftisehhséledbase
subj ect.46. The nmethod of claim45, wherein said

| evlegamerf isghtocitivgtleotidesaindengthci di s conpared to a
reference sanple and an alteration in said levels in
the subj ect sanple conpared to said reference is a

oy ooroesss ol 880 8f BB IR W Sl i iflnound comprices a
or 4@fHlé @ﬁrﬁﬁcﬂg&‘ﬂN@Qhﬁﬁﬁg'@gts‘cﬂ%ﬁﬂ HB&fis %f‘%rastsmi dongsibhéntary to

bi nds sol ubl e endogl i n. . e anti body or
anatilgast-alportdon @f bn agdeglin nheletwicidiseqhaics) Whereibeaidi n
sai d anti body or_antigen-binding fragnment prevents

bi admingstering 1gswctent s trept etprevenisaid pregagneshrelaiod

The anti body,.or ,anti gen-bi.ndi ng fragnment thereof of
c%ﬂ%?lvﬂ%§%ﬂﬁ@£%ﬁgé‘%ﬁ% factor is selected from
the group consisting of TG--bl , TGF-b3, activin A .
BMP-2, and BWMP-7. 50. The antibody or antigen-binding

fragmenge.t heTR@method bREIANA D5, WiRkéihRakPdsLtAO birkeddd RYA is a
a nmonocl onal anti body. 51. The anti body or

ansrglé mtbrfadng RNAgiNAs) he tedf notleotidesindlepgtther ei n
sai d anti body or antigen-binding fragnment thereof is a
human or humani zed anti body. 52. The anti body or

o e L A RSTEP L e gl 5 i
S G SR TRl AL ST Adogln

structure.54. The anti body or antigen-binding fragnent

thereof of claim47, wherein said antibody or
ant i gen2&i ndThenfethehehelaithdded?, ol Yrvelerain sard gregnancy

phat maceuti cal | cceptable carrier. 55. A nethad of
(i iA1GS PHECTECTStRs GETdes 1 a/o51Ed Fioim Hh@ipyp gonsisting of pre-
eclampsia, eclampsia, gestational hypertension, chronic hypertension, HELLP

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

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

hypertensive disorder is pre-eclampsia or eclampsia.

30. The method of claim 1 or 19, wherein said method further
comprises monitoring said pregnancy related hypertensive disorder in said
subject, wherein said monitoring comprises measuring the level of soluble

endoglin polypeptide in a sample from said subject.
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predi sposition to, a pregnancy rel ated hypertensive

di sorder, said nethod conprising neasuring the | evel
w@R00a/033hUbl e endogl i n pol ypeptide in a sanpl ePET/082005/034483

said subject. 56. The nmethod of claim55, wherein said

pregnancy rel ated hypertensive disorder is

pr e- ecl Abpsi Aheentthop oiff alaimeX}, atlicveial sahd penplens iserum or plasma

chroni ¢ hypertension, HELLP syndrone, and pregnancy

wi #0 8 Teyshof syp bl omstoglmrolypamieste 165 GRAIZ g mlvipdicaten an

sai d pregnancy r.elated h r sive di.sorder .is

or W EHRE Y i efriapey BEtad Bk Behi R S50 ai m
55, wherein the | evel of soluble endoglin is the |evel
of free, bound, or total soluble endoglin. 59. The

nmet hod 32. cl ThomdFhodbECRim 30, WheetinGhidaledflitng of levels is done
endoglin greater than 20 ng/m is a diagnhostic

i nei €&e OF npdrezpaeatgnnay a deciastiinhsapd levelsbetevedin sneaserements
or.a pragpensity to devel op a pregnancy rel ated .
hylSéitt DAL of acepyewmsht mwid Eragsatiey redptgr ypsgensive

\/\h&igg}d% sai d neasuring is done using an i mmunol ogi cal
assay. 61. The nmethod of claim 60, wherein said

i mmunol ogi cal assay is an ELI SA. 62. The net hod of
claim55, wherein an increase in the |evel of said

sol ubl e3&ndofhe mgthdd p€ plaird S (O, eflei¢insaidmeanainmdf levels is
reference is a diagnaostic indicator of pr egnanc:é
r eSQIpareAyp aRasHEe/isTerBes shemplsand aiespeassimghe tevel of soluble

T G MR R R B R RTHREE M Rls SRl Brimprovement in
| el BrdhalonFolaRa B RENIPE 8is0FAAh QB difkd Change

in sa ev et n neasurenents i agnostic

i ndi cator of said pregnancy rel ated hypertensive

di sorder. 64. The nethod of claim55, wherein said

moni t or34g f'lhe hethabapelase SOpedewin sgid menitering ivbseat to

| east one of sFIt-1, VEG-, qr Pl G- polypeptide in a
sa&%?@%éﬁ? therapaitis; dasage egtherq%nm% d of claim®64,

further conprising calculating the

35.  The method of claim 30, wherein said measuring is done using an

immunological assay.

36.  The method of claim 30, wherein the level of soluble endoglin is

the level of free, bound, or total soluble endoglin.

37.  The method of claim 30, wherein the level of soluble endoglin is
the level of an endoglin polypeptide resulting from degradation or enzymatic

cleavage.

38.  The method of claim 30, wherein said monitoring comprises
measuring the level of at least one of sFlt-1, VEGF, or PIGF polypeptide in a

sample from said subject.
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rel ati onship between said | evels of soluble endoglin,

sFlt-1, VEGF, or PIGF using a netric, wherein an
w@bkdoenatshon in the rel ati onshi p between sai d | BOUEUS200$034483

the subject sanple relative to a reference sanple, is

a diagnostic indicator of a pregnancy rel ated

hypert e?&.i veTHe swsthed of blag@i 38, Suttha@cdomfitsing kel cikitingtthe

of claim65, wherein said netric is a pre-eclanpsia

ameslationghipgestieen saukloyPlaa ol birrrdaghvEeElil, A BEF, or PIGF

67. .The nethod,of .cl ai m 66, wherei PAAl .val ue . .

o BHFE A Tk Ydoreit g ATEgas Pans ArleBgRgb GETEch seid levels in

r i t [ ' er. J g s

DB aapRey Sl RSN BT Hod R IECE  BaBbllicndicator of a
bfandy @14 ErtOReRli ' ' i ¢ i ndex:

F?%IEF??%®+ 0. g%%?& ubl e eﬂlggrélﬁ?% ?%Iﬂ%:u]gﬁgg The net hod

of claim 68, wherein a soluble endoglin anti angi ogenic

i ndex val ue greater than 100 is _a diagnostic indicator )
of a pr&yn an%be mathed ot plpgade ndicjan sagbmghic isp prgrerlampsia
subj.ect.. 70.. Th f_cl.a ein said

et ehgiokPris it B AR R VERE BB G 71" e

met hod of claim66, 68, or 70, wherein said netric
further conprises the body mass index of the nother or

t he ges4nti oThAé nadRodbf them 4l wherdid .o PA RE AN REs than 20

di agnosi ng a subject as having, or having a

prisdicapessint ingprovemeat jr ssgeh arecgclamipataeat doizpnpslensi ve

di sorder, said nethod conprising nmeasuring the |evel

of an endoglin nucleic acid nolecule in a sanple from

on ol terst ohts eBESf Lindo, ShsRuh ShEtREER A B e
di é’fﬂib%ﬁﬁsan@i-ﬂ{gﬁggé}ﬁ@ Ynd&!: 8- DAL s @%%Y@g&do%%ﬁﬁﬂ@?‘] or

a propensity to develop a pregnancy rel ate
hyltsoltblesinde gtinsiosles1)/PIGF]. The et hod of claim 72
wherei n said pregnancy rel ated hypertensive disorder
is pre-eclanpsia, eclanpsia, gestational hypertension,

HELLP syndr chronig¢ h r.t ensi on, Qr eghanc ;
wth o Dl TR prelaed o 1R 3L SRt safd mBEEERAREY to determine

the dosage of the therapeutic compound.

44.  The method of claim 43, wherein the therapeutic compound is

administered in a dose such that the PAAI is less than 20.

45.  The method of claim 1 or 19, wherein said method further
comprises monitoring the pregnancy related hypertensive disorder in said
subject, wherein said monitoring comprises measuring the level of an endoglin

nucleic acid molecule in a sample from said subject.
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74. The nethod of claim 73, wherein said pregnancy

rel ated hypertensive disorder is pre-eclanpsia or
weelanpsia. 75. The nmethod of claim 72, wher ei PCHEBIH05/034483

alteration in said levels is an increase.76. The

met hod of claim 72, wherein said endoglin nucleic acid

i's a solébl eThedoghod ofivkiliei 45, adicglein §4id [Bvelsnat dioehdviglin

claim 72, further conprising neasuring the |level of at

| endeleisrasidis cempared tovEHerence paapleransl an elteretign in said levels in

noj.ecule in a sanple from said.subject and conparin

e tTect Fufaletusrgn &0 S i & AR figator of

saj ' . ypertensive

o DRl e tea et SHBAREY, SRUTERAI R

rel ated hypertensive disorder. 78. A nmethod of

di agnosi ng a subject as having, or having a

predi spéai t i An antibadproegntigey-bireling didgheme therasf that specifically

di sorder, said nmethod conprising determning the

nubméﬁé()]é‘@iede%‘gg@nce of an endoglin gene in a sanple

froma subject and conparing it to a reference

sequence, wherein an alteration in the subject's

nucl ei cg@ci HEPS: - d ' .

changes4?hed’£§%rge33| n5 %%/tl &oﬁﬂgﬁg%%%{ékgﬁggﬂﬁquﬁlmm 47,

s awllemib #idtantbady o8 aatisdie biidin e tlagichbprevehtdhiabiys of a

rel ated hypertensive disorder or a propensity to

degrowash factpr tysdnble andogliad hypertensi ve disorder. 79.

The nethod of claim 78, wherein said pregnancy rel ated

hypertensive di sorder is pre-eclanpsia, eclanpsi a,

gest at i gnal . ' chronisC .
hypert e%s]'i on?ﬂg ?ﬁ%l?@ngpn%rﬁ%hfﬁngﬂlg%?ﬁ%ﬁ Sléeﬁf é’lf iCZﬂ’}m 48,
agRhérimBdid pBOwth MR ek RekcRl Bbai the SPouybsHitheséd BGF-p1,
pregnancy rel ated hypertensive disorder i s
pr'EGEefRaptiiva Ar BACP@)pasdBMP-L. The nmet hod of claim
55, 72, or 78, wherein said sanple is a bodily fluid
of said subject in which said soluble endoglin is

t abl.e.

[y, det 2. T t.hod | aim 81, .
era! e S AR on Ao Pate e b bR o ol 47
g PRkt ghgg%ﬁ%ay% a HONoBIdnG i dhy, P 00d, serum

51.  The antibody or antigen-binding fragment thereof of claim 47,
wherein said antibody or antigen-binding fragment thereof is a human or

humanized antibody.

52.  The antibody or antigen-binding fragment thereof of claim 47,

wherein said antibody lacks an Fc portion.

53.  The antibody or antigen-binding fragment thereof of claim 47,

wherein said antibody is an F(ab’),, an Fab, or an Fv structure.

118



cerebrospinal fluid. 83. The nethod of claimb55, 72,
or 78, wherein said sanple is a cell or a tissue. 84.
wab@enetshod of claim 83, wherein said cell is Bel/E8108%1034483
fromthe group consisting of an endothelial cell, a
| eukocyte, a nonocyte, or a cell derived fromthe
pl acent 8. 85Th¥hatibedhodantigan-bindiBfragineneiherss of claim 47,
tissue. 86. The nethod of claim

tis ue.is%pl%\%ﬁntal < [ .
55Wheorein sa1dantibeRy os pRtige-ainding degment thejerf ismeeseatin a
h . t n, a post-partum human, or a

non- uﬁ%ﬁﬁgﬁgﬂggngﬁgghgﬂnﬁﬁagnoses a propensity to

devel op pre-eclanpsia or eclanpsia. 87. The nethod of

cl ai m 86, wherein said non-human is selected fromthe

group cbhsi sAimgtholtl of digmostnd@weslgecttasifef, o Hiving &

goat, a dog, or a cat. 88. The nethod of claim 72,

wHaedisposision taeapragnagcprelated dlypeitensiondisorddrysnidmethod

nor e _occasi ons and ha [ id |eyel s _between

e ER cdo RS dhe SELOT 2 SPmble sndoefiorpatspeptide In a sample
r q ed hypertensive disorder. 89. The
Eé?ﬁ§%%%¥m@ﬁgﬁ%155, 72, or 78, wherein said nethod is
used to diagnose a pregnancy rel ated hypertensive

di sorder or a propensity to devel op a pregnancy

rel at edSthy peFhensthael of daim &5, athetetashidprepeiteyneined

tq the onset  of synmptons.90. A kit for the diagnosis
of IYRCHEBYNE fesPrde) 18 pasteplapmsia sslampsid, gssasional hypertension,

pr ity to develop regnancy rel ated hypertensive

o TRPRE PREntity HEL! Sonmiranngind meanaicy Witha SOA infant
nol ecul e having an endoglin nucleic acid sequence or a
sequence conplenentary thereto, or any conbination

t her eof57. andlhewsiettioct ofs1sink 6, WhiRn SAHDrosEd Ry GeREd d
mol ecul e to a pregnancy rel ated hypertensive di sorder

ohyrepergien disoydaras gesretlompsiaomregptanpsiar el at ed
hypertensi ve disorder. 9 1. The kit of claim 90,
wherein said kit further conprises a nucleic acid

ig?rgfg(r?e%h?;r% gtth)t'alooff c}ai%{ SE,l v%er%gn ﬁleslgggleor}cs%luble endoglin is

the level of free, bound, or total soluble endoglin.

59.  The method of claim 55, wherein a level of soluble endoglin
greater than 20 ng/ml is a diagnostic indicator of a pregnancy related

hypertensive disorder or a propensity to develop a pregnancy related

hypertensive disorder.

60.  The method of claims 55, wherein said measuring is done using

an immunological assay.

61.  The method of claim 60, wherein said immunological assay is an
ELISA.
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or any conbination thereof. 92. The kit of claim 90,
wherein said endoglin nucleic acid is a sol uble
wepaogb4507 nucl ei ¢ acid. 93. A kit for the di agroBUS2005/034483
a pregnancy related hypertensive disorder in a subject
conprising a soluble endoglin binding nolecule and
i nst r uc62.onsThemathed of eland aiwheseinutl iaceaded the level of said
ul e for the diagnosis of a pregnancy

bi ngi |l e ]

r eﬁ*(g}:l@% qg@ﬁgﬁ%l adyReptide selative top narpabisdersney is o diagnostic

de | at ed ertensive disorder, 94.
TSR ARG o i EhEher By G5Ridbr ef e raoeptsity to develop
bi ngi 4548 H | or anti gen- bi ndi ng
fragégﬁﬁ t ereg?Fb?ﬁggn%g%gﬁﬁﬁ%glly bi nds sol ubl e

endoglin. 95. The kit of claim93, wherein said kit

further comprises a VEG, sFlt-1 or Pl G- binding
mol ecul €3-96. Tim@eathed of cleimish wieren 84 mémsuring of dévtls is done

pregnancy rel ated.hypertensive disorder_is )
pr‘é‘?g’%ﬁ’ BﬁwIS,OCS%%l%%S};@? ac AnsaKilsaelsdipdveen megpuements is

Sy, . i . I [__pregnan i, th
oG A O PR [ g e b
that aneliorates a pregnancy rel ated hypertensive

di sorder, said nmethod conprising contacting a cell

t hat expt essBle metlantiofytlam S6cveerreineiid rﬁﬁhi@@ﬂih? finklidt
a candi dat e corrpougd and conparing the |evel o

exXIrEses mesus g dhe ekt # leastiose ©fsEitd] MEEH, loe PIGF
sgj L. contact ed by sai.d candi date conpound w th
tﬁjeo%ejjglde&ﬁ a&ﬁpgggﬁ sgiff s BJéf"(‘iﬂtrol cel | not

contacted by said candi date conpound, wherein an
alteration in expression of said endoglin nucleic acid

mol eculs. i deftid inetifodsell daign o4 Medher COMPLWRHE @ic@ating the
conpound that aneliorates a pregnancy rel at'ed
hypletioaship\hstupensaiddevedsof Sieblemidogling skit-a] MEGE, or PIGF
wher ei np‘f?gl‘:'d vzi%terati on is a.decrease in the level of .
sEP &ML ERAGH #halieratien & He ¢latismsbin ketween said levels in

rEAETEt LARIE X001 TR, P TR o o
C PR Hanc D Pela Rl ek iRBsi@e disorder in said subject.

66.  The method of claim 65, wherein said metric is a pre-eclampsia

anti-angiogenic index (PAAI): [sFlt-1/VEGF + PIGF].

67.  The method of claim 66, wherein a PAAI value greater than 10 is

a diagnostic indicator of a pregnancy related hypertensive disorder in said

subject.

68.  The method of claim 65, wherein said metric is a soluble

endoglin anti-angiogenic index: [(sFlt-1 + 0.25 soluble endoglin)/P1GF].
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cell that expresses a sol uble endoglin polypeptide
W th a candi date conpound, and conparing the |evel of
wez@eassion of said sol ubl e endogl i n pol ypept i PET/U82005/034483

said cell contacted by said candi date conmpound wth

the | evel of pol ypeptide expression in a control cell

not colPact dthehmethaddiclaidi 6Rytweheroima solublertredasglin anii-
alteration in the expression of saj.d endoglin

[

penglegenicdadex¥atuergreates thag [O0Ha RgliegnesticgBdicatoroiz
d t |iorates.said : | at ed
hpraany o ated Dmerene g iRl R G ¢ 2 oo,

wherein said alteration in expression is assayed using
an i mmunol ogi cal assay, an enzymati c assay, or an

i Mmunoggsay THtmefhod ofelsiadssfwhireimsAa methierie] Eokrlel
alteration in expression is a decrease in the |level of
senhdbglen ersdidigl YRIGHD2. The met hod of claim 99, wherein
said alteration in expression is an alteration in
transcription or translation. 103. A nethod of

e ST AR 0B B RSO e

CRBhAfsk thePb B} mabdRide@ 6@ tRS Athet diahelBbaatfaisigidernt the fetus.
pol ypepti de w tth a candi date conpound, and conpari ng

the biological activity of said polypeptide in said
cell contacted by said candidate_conmpound with_ the
| evel 2. bi o\ sagthed ofdisgnpsipgiasul)ehas payings oF havng a

contacted.by said candi da ound erein an
e SR o 16, Arerogn St ears BERTRE e iebsien Smsthod
oal e Do e . | dat ;
SRR Rk 5% Moy VAR frpue ot n.
hysagilendhy said isﬁB{e@ﬁﬁnd t8hpaAngrattbadebrenckshdrginan alteration
conpound that aneliorates a pregnancy rel ated
hyipeaiddestls eodipsoeditr a refaiancendidgnesesonpragsiangy related

det ecti ng bindi ng between a sol ybl ¢ endoglin

P dISPEEBRSI v CHORIGE QJroRoRORsIBt BrdevRlon A PRERaBR elaieds
C%H%iﬁate Cﬁggg%pd, wherein a decrease in said

biR&r ﬁ?mY% (8- to bi ndi ng bet ween sai d sol ubl e
endogl i n pol ypeptide and said growh factor in the
absence of said candi date conpound identifies said
candi dat3e coftpomethodlof claim 72, wherein said pregnancy related

hypertensive disorder is pre-eclampsia, eclampsia, gestational hypertension,
HELLP syndrome, chronic hypertension, or pregnancy with a small for

gestation age infant.

74.  The method of claim 73, wherein said pregnancy related

hypertensive disorder is pre-eclampsia or eclampsia.

75.  The method of claim 72, wherein said alteration in said levels is

an increase.
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a conmpound that aneliorates a pregnancy rel ated

hypertensi ve di sorder.105. A nethod of identifying a
w@odogpaysoT de, or fragnent thereof, that prevenPGI/US2005/034483

bi ndi ng between a sol ubl e endogl i n pol ypepti de and a

gromh factor, said nethod conprising detecting

bi ndi ng6bet emethsdloflsl anerijoghéminsii¢ pageglitenaeldicaacid is a

grow h factor in_the presence of said candi date

pePibipendaglingcler goil decr ease in sai d bi nding,

relative to binding between said sol ubl e endoglin

pol ypepti de and said growh factor in the absence of

sai d candi date RhYARIAR THeNHhE eSmpALRlgGRBsIuERLahe level
pol ypepti de as a polypeptide that prevents binding

bef weRAstorEod LdH e 1 eWBGH i or RIGRmegdticdeidumdlecude ona kample
factor. 106. A nethod of identifying a conpound that )
afiein) saidtsubjest pné gampeyingdt @ ateibrepee samploy svhreisrageslteration

N e
L5580 S EROHRH D R SRR

hypertensi ve di sorder. SEQUENCE LI STI NG <110> Beth

| srael Deaconess Medical Center et al . <12 0> METHODS
OP DI AGROSI MGy dreEAREhes i DkRub{eaT hONSVIGE, BREGNANGY
<130> 01948/ 106WX2 <150> 60/613, 170 <151> 2004-.09- 24

< peglisppsitiqmto paregnensy velptsr dypartensive disordezpsaid mefhed

é@éﬁﬁ)&%@ crgigirghe Jedck gerr Patet bR i e

Cg%@ggeggrg‘@p% &%g%;agg%&ﬂﬁpﬁ%gcﬁ% L bR dGRbfce, wherein an
alteration in the subject’s nucleic acid sequence that is an alteration that
changes the expression level of the gene product in said subject diagnoses the
subject with a pregnancy related hypertensive disorder or a propensity to

develop a pregnancy related hypertensive disorder.

79.  The method of claim 78, wherein said pregnancy related
hypertensive disorder is pre-eclampsia, eclampsia, gestational hypertension,
HELLP syndrome, chronic hypertension, or pregnancy with a small for

gestation age infant.

80.  The method of claim 79, wherein said pregnancy related

hypertensive disorder is pre-eclampsia or eclampsia.
81. The method of claim 55, 72, or 78, wherein said sample is a

bodily fluid of said subject in which said soluble endoglin is normally

detectable.
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120 gaggtgacat ataccactag ccaggtctcg aagggctgcg
t ggct caggc ccccaatgcc 180 atccttgaag tccatgtcct

W@ Ra0608450ng ttcccaacgg gcccgtcaca gctggagct g 2HOI/US2005/034483
actctccagg catccaagca aaatggcacc tggccccgag aggtgcttct
ggtcctcagt 300 gtaaacagca gtgtcttcct gcatctccag
gccct g§gaa tTheanethgdaf @iangg&btmhersﬁmaaébpdﬂﬁéhnd is selected

cacctt ccaagagccc ccgggggt ca. acage ct at cc
4%@1111 th%mgr@né@gasﬁ HEme %@%@&g@%%@f@gé Iﬁasma and
gccc at cac gctgct 480 gagct gaatg acccccagag
cStE f%S(Pll algfiﬂgtgggcc aagcccaggg gt cact gt cc 540
ttctgcatgc tggaagccag ccaggacatg ggccgcacge tcgagt ggeg
gccgcegtact 600 ccagccttgg tccggggctg ccacttggaa

ggcgt ggscy girAnskedafaligrssdiX; o668, ehgatgghitcsample is a cell
tgccgggeca ctcggeccggg ccccggacgg tgacggtgaa ggtggaactg
720 adpstgcgcac ccggggat ct cgatgccgtc ctcatcctge

agggt ccccc ctacgtgtcc 780t ggctcatcg acgccaacca
caacat gcag atctggacca ctggagaata ctccttcaag 840

at ct t t ggag { {
D LA AT Sreen
998G EGiSistifdb BARORdotREIEA Well 98 ferld@Ryte, a monocyte, or a cell

derived from the placenta.
85. The method of claim 83, wherein said tissue is a placental tissue.

86. The method of claim 55, 72, or 78, wherein said subject is a non-
pregnant human, a pregnant human, a post-partum human, or a non-human and

said method diagnoses a propensity to develop pre-eclampsia or eclampsia.

87.  The method of claim 86, 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.

88.  The method of claim 72, wherein said measuring of levels is done
on two or more occasions and a change in said levels between measurements is

a diagnostic indicator of said pregnancy related hypertensive disorder.

89.  The method of claim 55, 72, or 78, wherein said method is used
to diagnose a pregnancy related hypertensive disorder or a propensity to
develop a pregnancy related hypertensive disorder at least 4 weeks prior to the

onset of symptoms.
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agcattgtct cacttcatgc ctccagctgc ggtggtaggc tgcagacctc
acccgcaccg 1020 atccagacca ctcctcccaa ggacactt gt

wag@eosFayc tgctcatgtc cttgatccag 1080 acaaagt BCOUS2005/034483
ccgacgacgc catgaccctg gtactaaaga aagagcttgt tgcgcatttg
1140 aagtgcacca tcacgggcct gaccttctgg gaccccagct

gt gaggcd@a gdakidoythe dizdsmanta t gltdgngnct};:te:lge%g]ggertensive
tgcttact t gt a caggtgtc agcaagta ) .

at LGEIEA 5 R GRERIG 0 desalom BregnaRgatslated ypadenswydigorder
2. B G SoRmrspg Sty eif retanOo Ry ey g B emfom Pcleic acid

L =Y
oo s chnpi¥fichBn e, oLt SRRy ot

Prand/mistrG oy for@isingsaid Guylefd aci¥aholZtule Ty a pkb aﬁ{AIUy related
Ser G n 35 40 45 Val Ser Lys Gy Cys Val Al a n a
Prleypestenmivg diserdeeor Gpropearits o 8evedop rinsegeancygalaRit

Le}llJ Gu Phe Pro.Thr Gy Pro Ser G n Leu GQu Leu 65 70

75 Wréléﬂﬁwf SEIFTAla Ser Lys Gn Asn Gy Thr Trp Pro
Arg Gu Val Leu

91.  The kit of claim 90, wherein said kit further comprises a nucleic
acid sequence of VEGF, sFlt-1 or PIGF or a sequence complementary thereto,

or any combination thereof.

92.  The kit of claim 90, wherein said endoglin nucleic acid is a

soluble endoglin nucleic acid.

93.  AKkit for the diagnosis of a pregnancy related hypertensive
disorder in a subject comprising a soluble endoglin binding molecule and
instructions for the use of said soluble endoglin binding molecule for the
diagnosis of a pregnancy related hypertensive disorder or a propensity to

develop a pregnancy related hypertensive disorder.
94.  The kit of claim 93, wherein said soluble endoglin binding

molecule is an antibody, or antigen-binding fragment thereof, that specifically

binds soluble endoglin.

95.  The kit of claim 93, wherein said kit further comprises a VEGF,
sFlt-1 or PIGF binding molecule.
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85 90 95 Leu Val Leu Ser Val Asn Ser Ser Val Phe Leu

Hs Leu Gn Ala Leu 100 105 1103y He Pro Leu H s Leu
WEL@6§450Asn Ser Ser Leu Val Thr Phe G n 115 1POI/1I2%)05/034483

Gu Pro Pro Gy Val Asn Thr Thr Qu Leu Pro Ser Phe

Pro Lys Thr 130 135 140 G n He Leu Gu Trp Ala Al a

G u Ar§6G y TRekitbeclaim 98ar 9, avharein 548l p@nasey nedeed

G u Leu Asn Asp Pro @ n Ser He Leu Leu Ar
Glmpmt@sermdlfesiex TOPrE7eClanpsi8e sClpmpSige F @Eef%iyswn

L Etiich] sodone, eepuahfl Wibrishioly & hERndR WY G0N infant
Cys His 195 200 205 Leu Gu Gy Val Ala Gy His Ly>s/
Gu Ala Hs He Leu Arg Val Leu 210 215 220 Pro Gy

H s Sen7Al a Chethtsd ofidentifiyinyal cofpoiviall tha’g/&nVﬁbra@&ﬁ
Leu 225 230 235 240 Ser &/s Ala Pro Gy Asp Leu As
Alpaegraincy eelatgdehyipsttetrive disorderg sadancz@e 2:951mseangr99ntactmg a

Tropllabe cxpRessstet RRdGRI B %913? 1ifle Bl £5andiafte

Phe Pro
L é:ﬁnmpgn%%nd%gmégﬁngtﬁe 1(%}791 %7 e cé‘?éf %1%1 eﬁﬁgghﬂ fucleic acid
ol Srle 3R Qafdel L eshtARBd Ug%aﬁeéanﬂlcfaté/ @bn@bﬁn&@ﬁﬂ?ﬁ& level of
u Leu Pro Leu Ala 305 310 315 320
expressmn in a control cell not contacted by said candidate compound, wherein
an alteration in expression of said endoglin nucleic acid molecule identifies
said candidate compound as a compound that ameliorates a pregnancy related

hypertensive disorder.

98. The method of claim 97, wherein said alteration is a decrease in

the level of said soluble endoglin nucleic acid molecule.

99. A method of identifying a compound that ameliorates a
pregnancy related hypertensive disorder, said method comprising contacting a
cell that expresses a soluble endoglin polypeptide with a candidate compound,
and comparing the level of expression of said soluble endoglin polypeptide in
said cell contacted by said candidate compound with the level of polypeptide
expression in a control cell not contacted by said candidate compound, wherein
an alteration in the expression of said endoglin polypeptide identifies said
candidate compound as a compound that ameliorates said pregnancy related

hypertensive disorder.

100. The method of claim 99, wherein said alteration in expression is
assayed using an immunological assay, an enzymatic assay, or an

Immunoassay.

125



Ser He Val Ser Leu Hs Ala Ser Ser Cys Ay Gy Arg

Leu G n Thr 325 330 335 Ser Pro Ala Pro He Q@ n Thr
wabkowe®s430Pro Lys Asp Thr Cys Ser Pro 340 345 3BOIAIS20D&084483

Leu Met Ser Leu lie Gn Thr Lys Cys Ala Asp Asp Al a

Met 355 360 365 Thr Leu Val Leu Lys Lys Gu Leu Val

Al'a Hi si(ieu TysnfsodIbf clhirg 987G hdrdin 88d alteiatidry il €tpression is a
Thr Phe Trp Asp Pro Ser Cys Qu Ala Gu Asp Arg Ay

38teca@Be 30 thelRPeclaisdlylsleRndoghn. Leu Arg Ser Ala Tyr
Ser Ser Cys Gy Met G n Val 405 410 415 Ser Al a Ser
Met lie Ser Asn Qu Ala Val Val Asn |lie Leu Ser Ser

S2105 % < A rRlod b L1z & ftitin 355yt iponigpsion i
R o Sequence
103. A method of identifying a compound that ameliorates a

pregnancy related hypertensive disorder, the method comprising contacting a
cell that expresses a soluble endoglin polypeptide with a candidate compound,
and comparing the biological activity of said polypeptide in said cell contacted
by said candidate compound with the level of biological activity in a control
cell not contacted by said candidate compound, wherein an alteration in the
biological activity of said endoglin polypeptide identifies said candidate
compound as a compound that ameliorates a pregnancy related hypertensive

disorder.

104. A method of identifying a compound that ameliorates a
pregnancy related hypertensive disorder, said method comprising detecting
binding between a soluble endoglin polypeptide and a growth factor in the
presence of a candidate compound, wherein a decrease in said binding, relative
to binding between said soluble endoglin polypeptide and said growth factor in
the absence of said candidate compound identifies said candidate compound as

a compound that ameliorates a pregnancy related hypertensive disorder.
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<220> <223> Primer <400> 4 ttagatatct ggcctttgct
t gt gcaacc 29

WO 2006/034507 PCT/US2005/034483

105. A method of identifying a polypeptide, or fragment thereof, that
prevents binding between a soluble endoglin polypeptide and a growth factor,
said method comprising detecting binding between a soluble endoglin
polypeptide and a growth factor in the presence of said candidate polypeptide,
wherein a decrease in said binding, relative to binding between said soluble
endoglin polypeptide and said growth factor in the absence of said candidate
polypeptide identifies said candidate polypeptide as a polypeptide that prevents
binding between a soluble endoglin polypeptide and a growth factor.

106. A method of identifying a compound that ameliorates a
pregnancy related hypertensive disorder, said method comprising detecting
binding between a soluble endoglin polypeptide and a candidate compound,
wherein a compound that binds said soluble endoglin polypeptide ameliorates

said pregnancy related hypertensive disorder.
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