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METHODS OF DI AGNOSI NG AND TREATI NG COWVPLI CATI ONS OF
PREGNANCY Field of the Invention In general, this

WO 20080802850 rel ates to the detecti on and treat meeit/Us£007/012787

subj ects having a pregnancy rel ated hypertensive

di sorder. Background of the Invention Pre-eclanpsia is
a syndrone of hypertension, edenma, and proteinuria
that affects 5 to 10% of pregnancies and results in
substantial maternal and fetal norbidity and
nortality. Pre-eclanpsia accounts for at |east 200, 000
mat er nal deat hs worl dwi de per year. The synptons of
pre-ecl anpsia typically appear after the 20th week of
pregnancy and are usuall%gﬁetected by routine

measuring of METHRREOE
However, these nmmlﬁfq\mlﬂﬁw BREGNANGXt i ve for

di agnosi s of the syndronme at an early stage, which

coul d reduce the risk tg.if\ér ddtheGitoy devel oping

fetus, if an effective treatnent were avail abl e.
Qur r eiit Eynerdlethis invention rRiateaito therdetection apd weatgleahpfsubiects having

Pre erity frommld to life
e%%nﬁjq%?dtéadﬁﬁépgm %er%g%r?g%re ecl anpsi a can be

treat ed W|th bed rest and frequent nonitoring. For

nmoderate to severe C?“%E% rodBaRisitRd IfhkioR | S

reconmended and bl oo ssure nedi cation or
ant i c Pneratlempsianea sxmimrom of hypeptersiomedgmpzandgyoiginaria that affects

RIS %gﬂ% %qﬁ%dagcfep find %Eﬁilbg Mgg ea%gt&mtérhsl%a %@%smg and

egnancy Is termnate
amuhdlﬂn;e mmlmchmeﬂbrpt leastdl0f 00Pheatpmalydqaths worldwide per
de veI nent . of f S9 Lat
JRAELORTS Moybhe b Sl Ly AURGENG 20O Hbregnancy
ahd alaseabiydétogedh by rcsume messmmlgaqfdbg womangs lslgo«n@mrmnd urine.

Q5. Endogl i d t
Pl B R AU B2 BB e sncrome .
eaﬂpisiagé wel’uclm eduld redneh theriskyio dyet suqucbm'lemlzg fetngify an effective
\L}%? h'ﬁ 1,Igal veli n]ﬁ ndot helial cells (HUVEC), and on

ANV ERAS AR al cel I s. -Endogl i n shares sequence )
i dent i Qutrenily Inhé:tehmgioylcmwn ur¢s fan pfeesaldmpsiy r Dugtdeldmpsiagan vary in
rece bR e I d with
e
nedegst and ﬁeqmlne monwbnngl Fodubdergs tasyengenes hespitalization is
prer:c(:)(lnluglgrgcﬁ:tdlagg blodddfgrgsrs%trlnggiéa%n of Iagticonvulsant medications to prevent

seizures are prescribed. If the condition becomes life threatening to the mother or the

baby the pregnancy is terminated and the baby is delivered pre-term.

The proper development of the fetus and the placenta is mediated by several
growth factors or angiogenic factors. One of these angiogenic factors is endoglin, also
known as CD105. Endoglin is a homodimeric cell membrane glycoprotein that is
predominantly expressed on endothelial cells such as syncytiotrophoblasts, human
unbilical vein endothelial cells (HUVEC), and on vascular endothelial cells. Endoglin
shares sequence identity with betaglycan, a transforming growth factor (TGF)-f receptor
(TBR) type III. Endoglin has been shown to be a regulatory component of the TGF-B
receptor complex, which modulates angiogenesis, proliferation, differentiation, and

apoptosis. Endoglin also binds several other members of the TGF-f superfamily
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apoptosis. Endoglin also binds several other nenbers
of the TG~ b superfam | yincluding activin-A bone

worsplageni c protein (BMP)-2 and BMP-7. | n pareCT/ubzn7/o12787

endoglin binds TG--bl and TG--b3 with high affinity
and fornms heterotrinmeric associations with the TG-Db
signaling receptors types | and Il. Mutations in the
codi ng region of the endoglin gene are responsible for
haenorrhagi c tel angi ectasia type 1 (HHTI), a

dom nantly inherited vascul ar di sorder characterized
by multisystem c vascul ar dyspl asia and recurrent

henorrhage. Wi le endoglin irnnunoreactivity has been
grelpdisgectvigut.chone rosphqgsaicauatetn (BVR)-2 apd 7pilapasicular,

Qindain BRESTHFLA arﬂat?ét%iﬁﬂbﬁ?@%}ﬁrﬂ%ﬂ%%?ﬁ&@&généﬁﬁc

cancer, its biochen cal characferisti'cs have not
dssesiations ithibe TOE-fosignalirg raesptern iypes bhed [ln Miations in the coding

R8£iBR BENRUndoSin SHRGHE resSorditid g%rhaerﬁglléﬂé%g te?ﬂ‘%?%ltdés% t?lﬂe 1

production haS not been Yeport to SOC

(SFELIE0) adprainantdy inheritedivaprudaydiseeder cBamaeterired bic troltisystemic
RRYQIARBRPIER Bhd RlukEnt RN/ géSWI'e%BBQQ VMrg\lx.rto%a%kiv'ty has been
and placental developnent and, nore spec fica Y, Wt
grrevieesiy Aefseted atiinerpaseddevedieinibe plasma ofpatisntsewitlimetastatic breast

. t-.1 .
S e A0 O s AR s SFbhibls o
eraifargtionnl reld inthypathdgepesis obepaner iannclagi Splutile endoglin

[ j . ility. VEGE
RS DK AR ke ARGl o
dagganey-y repair. VEGF binds as a honodi ner to one of

two h @Wbﬁgﬂ%r%]%fl‘%?ﬁ repofad i@&%%%éo@?a{é’r\%ﬁffe% gnd placental

receptors, the ) e 'tyrosine kinase
tdeeelppmeriand onaiespedfieghn withiiDReclamipsiah Theg include vascular

' ' d_i ot hel i.al | |.s obt.ain
e R ol P O BT o

Ao r s fryendotiphiebéedistpecificlsitogeincin agridgeintutinducer, and

. i .. Pl j EGE fam | nber
S RhASPH o e Bl TG Bl enthen hante Be Bpprtant fo
igbonestplae sapildaryy yemajt. VEGH hibisas tashoarudimer to one of two homologous
j i S_capahl e. of...i nduci ng.
Exi/%ﬁ?l%ﬁ’ﬁ%ié{%% Q#I%Sling tk?ng%? reac%@olgs C?}e\%gjﬁlgﬁ% sme%nase (Flt-1) and the
&insse pialreceptdr{KDR)Whizhadsdifferemtialbyrexpromed foeridothelial cells
<loar . h ec r. .Bath Pl GF
Sl S5 B0 Bh CRRSESR, ) sy
fnophaiyest eslisswhich comtributerto placerttalf formétivn. JIGE is RIVRGF family
s t- iC a the tran rane an

O 08P e o L9 DB B8 SIBE L
pﬁt_etrpplﬁobé@tsi am_dasynwtitomnoteo bietis amd is tapabheof indixiihg plliferation,
¥ R:i6R S8h NG HonSPlehothelial cells. PIGF binds as a homodimer to the Flt-1
receptor, but not the KDR receptor. Both PIGF and VEGF contribute to the mitogenic

activity and angiogenesis that are critical for the developing placenta.

sFlt-1, which lacks the transmembrane and cytoplasmic domains of the receptor,
was recently identified in a cultured medium of human umbilical vein endothelial cells
and in vivo expression was subsequently demonstrated in placental tissue. sFlt-1 binds to
VEGF with a high affinity but does not stimulate mitogenesis of endothelial cells.

Careful regulation of angiogenic and mitogenic signaling pathways is critical for
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and in vivo expression was subsequently denonstrated
in placental tissue. sFIt-1 binds to VEGF with a high

w@bdosnsi2g3 but does not stinulate mtogenesi s oPCT/US2007/012787

endot helial cells. Careful regulation of angiogenic

and m togenic signaling pathways is critica

formai ntai ni ng appropriate proliferation, mgration,

and angi ogenesi s by trophoblast cells in the

devel opi ng pl acenta. There is a need for nethods of
accurately di agnosing subjects at risk for or having

pre-ecl anpsia or eclanpsia, particularly before the

onset of the nobst severe synptons. A treatnent is also
ﬁ@é@@@m&nmwtmrdlfﬂ@aqu angraten. \iad langie gehiesisdydraplioblast cells in
@g&ﬂg@ﬁ, lgﬁﬁ ghosing and treating pregnancy rel ated
hyperte S|J% sorders, including pre-eclanpsia and

ecl anfgdiere is aoeed)fag mh@SM@SW@QIY@Mm subjectyatgsk for or having
e AL SEPL U mh PR ekl TR0 B ERE MR Srmptoms
pﬁf’é@?‘i@ﬁﬂt inelremesdeidf er i ng from pregnancy conplications
associated with hypertension, including pre eclanpsia.

Usi ng western blotting, we have al so discovered that

sol ubl e endogl i n prot S8ammayafsthalwevenkiemat ed i n bl ood

"ol at i TaNeafissRel rdE Rl aUGHIRE lancy solated
bvp@’@lnawpdlsarde&; hm@ngn@m}ﬂmwdwlmmd by

cl eavafy éoéﬁn% Qﬁ%r 5 xg%)%‘).l&s&g Qe h%% hisg%Q%d ﬁuﬁﬁg{@?’%{f & glae

bounds t1c’en |scover
FM@K@@IW@dU@M@MBM&I fissue hmplesfrmml @sgnant women

ng;f:%r?ig;ﬁ; o t%[%%méﬂé Qxﬁpl%cgﬁoﬁs darsgch%%dl with lh%er?e%s*oﬁ.emcludmg pre-

P@lammap blsinigdugsterhi btdﬁ‘rena medmve elsmdmbvq;red thao snololﬁletehéo glin protein

E;é%fs ﬁg%{%gﬂ:ﬁg&%&r@?ﬁ? 328!( ﬁe g acen a pregnancy related
PREEED3ING damsiqntsgcloas preeskhngsmantechimpaiagi Smgmhie endiugﬁn may be

AR, B8 e BN O a5 o

pioggpdytiorpzymes.d éke hitvalisdorrei mhat\ﬂk fvdutde a:hck@hn detected in these
gghgﬁlp_glgﬁv @Jn‘?ﬁng Fﬂhmﬁﬁlrﬁj Qf t%a ?{}%%%.ll % 1cr1£ &:xel% mg %{eﬁg%ré:eptide,

: signal i ng and en Fic: OXl
teNasludan the daderpaptidenefchhahing] tenmhhlsyorndneofethy full-length

SRR 30 TSGR 5 B R o
s@ﬁess@neaxemmg bf thegr esvaniiab axigw’gahnugandf mifGgenid fabmrsTWﬂevennn g
Qﬁdﬁ% rICES f‘lto ?“gidlléz_)l egx?gihgﬁ gll?ﬁa%crlig;i}%g gecre%ngl s:g%ghng,

at In
described herein. We have also discovered tha.t soluble endoglin interferes with TGF-$1

signaling and endothelial nitric oxide synthase (eNOS) activation in endothelial cells,
thereby disrupting key homeostatic mechanisms necessary for maintenance of vascular
health. We demonstrate that soluble endoglin prevents binding of TGF-B1 to TBRII on
endothelial cells leading to decreased signaling. Since circulating TGF-B1 is complexed
with latency associated peptide and latent TGF-B1 binding protein, it cannot bind its
receptors, unless activated. It is therefore likely that soluble endoglin only inhibits TGF-
B1 effects locally where active TGF-B1 is generated. Taken together, these data suggest a
crucial role for enﬁoglin in linking TGF-B receptor activation to nitric oxide (NO)
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with |latency associ ated peptide and | atent TG bl
bi nding protein, it cannot bind its receptors, unless

w@eiswaesl. It is therefore |likely that sol ubl BCT/US2007/012787

endoglin only inhibits TG bl effects locally where

active TG-Dbl is generated. Taken together, these data
suggest a crucial role for endoglin in linking TG-Db
receptor activation to nitric oxide (NOsynthesis. In

addi tion, our functional studies suggest that sol uble
endoglin and sFItl act in concert to induce vascul ar

damage and HELLP syndrone by interfering with TG-b

and VEGF signaling respectively, likely via inhibition
aynthesis. dovadditionaourafonéticanl ssndied suggsst that solublepandsglin and sFlt1 act

i QN ' l.ize. . .
S ERPh Y infBPAIRE abilaly i 1Fobfe ndiBHE R s yring win TaR-pi
land MESBH$igealingkspeetivkby likelyavid inhibition af therdegmatream activation of

| ications associated with hypertension, including

pre-ecl anpsi a or eclanpsia. For exanple, antibodies
di r ectiethet pressot invemicen dogpounda shanbird taor Rblftralize soluble endoglin

. . Leob ol i
ot S B S, iR o R RO ORRBIR f BFe prreprey
somphi¢atiopn desgtiated awith ypedepsioy inkdadding pre-¢diaapdia oneddififsia. For

LB 0 SRR 5By RO BB e o

fihtigenstonrcdenbes oigouterediesttiaigbilowériveths lovelsufdiclgiically active
i M h iLncr.ea t.ne | eve bi ol 0ogi ca
SElbiccplofln 8 Bhep HANIER Cihd RFeriBh Hsneqsiiss L osp ot gy compound
$og-ubdlgpeptdioginall dbledilegangibotip, miclede gpid, a]iﬂ?ﬁai;iﬂe;ic) thafdecreases
iy Vi t phogenic Protein (B -2 angd. .
SpoBEhlid rvelb8hRo B RN e g ittt e i BF Bptogical
aﬁi\dumﬁmumendﬁgﬁ? bmdling);}nbteg @tg.ydolublaaydoplindintiflg protein (e.g.,
the,leve sFlt.-1 ar. i es
TREp L IR R el SRS drie brin BEROZ S b7, Nos,
ahdSproBatyaiin (ROD]) ietthen adoneduttih icombimatomuithensh gthgrc%r with any
8, 20050025762 20050170444 a .
B P R e e R R D s S S0 08 PP VEGE or
PIGE (seaforcaxampley EiS. Rateng Al@pliyatioﬁlPaibﬁehﬂbylmmﬂm_ BES 20640126828,

-e i.a. or. ec] anpsi
2OTREST 62 Rt SOhBT 70U SR BltiRlia® RufRi Ml Podh/008946 and
W2.2003/087005Y & Bc_eanﬁr pt;:vaﬁtllmegiédgc:bgfdgfte(g: Ej'ﬂ_l?hlehsbi% 8136rdefs, such as

{pation wWth. s : -b, e
bR-E AR Aot aobiett, MeShvenmioyisn iR racangy for
H_Emgiegﬂmglmf salqhﬂeegrabghy, e:’llabﬂtl.eﬁb Wg&bﬁ@[lﬁti%ﬁ with sFIt-1, VEGF,

r .udi re- i a.and ecl.anpsi a.
FIGETSHE g, OSSP SRR o (8 ST ShbBRs R mgpagement of
apreghtiey refatedriyatiteagiverdigrdacintudingprpreegnasiayand et Rigeia.
hyper k@é‘éﬁd%%lﬂ 51? E(l) E'hds ralsﬂero:]:’(:, %e%%\gén%%tn feztxtll;]raets alng]gt{](liléj gfs treating or

preventing a pregnancy related hypertensive disorder in a subject, that includes

administering to the subject (i) a compound capable of decreasing soluble endoglin
expression levels or biological activity and (ii) a compound capable of decreasing sFlt-1
expression levels or biological activity, for a time and in an amount sufficient to treat or
prevent the pregnancy related hypertensive disorder. Pregnancy related hypertensive
disorder include, for example, pre-eclampsia, eclampsia, gestational hypertension,

chronic hypertension, HELLP syndrome, and pregnancy with a small for gestational age
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adm nistering to the subject (i) a conpound capabl e of
decreasi ng sol ubl e endoglin expression | evels or

whr@Bos28nl activity and (ii) a compound capabPer/v82007/012787

decreasing sFlt-1 expression |levels or biologica

activity, for atinme and in an anount sufficient to

treat or prevent the pregnancy rel ated hypertensive

di sorder. Pregnancy rel ated hypertensive disorder

i nclude, for exanple, pre-eclanpsia, eclanpsia,

gestational hypertension, chronic hypertensi on, HELLP
syndronme, and pregnancy with a small for gestationa
age(SGA) infant. Preferably, the pregnancy rel ated ]
(8Ge) inGnsi Peefetiblyr the prégapcyeretatédlmpsitansive &iegrdapis ipse-eclampsia
Assays for soluble endoglin or sFlt-1 expression

P%V% Pt biol ogical activity are known in the art.

Pr ef eAseys Cangobubiciendaiglih ot sfdt-& aspresvom lsivels on Bisgogienl getivity are

Flt-1 expression |evels j ' (Y]] L

e i B 33 o S0y S8 ool SeaHheE b BR b bl B s
BEpressioXOBvéli nTbi'glngicex gnmliu@ycdt leas {36 2096.C8fYa A 086, $0%, 60%,

cr [ sol ubl e.en i r .
0% BB A engimre, pRER IS SAPES He SmbBiifls bafiole of decreasing
s¢lablefendadlin/expression dolelsrrdiangiogl dctiyity oclusheanmy|cempgund that

urified.so] ub endogl.i n._anti : I b

gy BT APl g nenp b et b R sshfE SR dfiboay, a
bolaBlerR@dpgl itigeh-dirgling FaFmdit, or alGkutdgendoglin binding protein (e.g.,
- - 7). Additd 9n | es of a conpound

52%3éhgﬂg?ﬁg§§%&g§%ggk@%?ﬁ%#gié%ggglin exprengog
| evel s\dditidrabéeaiptal ofzodompound camabledef denseasingrpelublg endoglin
that i.nhjbits a. proteolytic en s .
ioara et iRy b Snfhua BT o prrcolic
%ﬂﬂjﬁﬂgelu(bdg% mlgfauidmbﬁﬂsmte}iﬂwf (ee?), cithepsgy, ond Elastass) or a compound
capable o inding to ubl e endogki.n.:
oSSt 58, LR TR S E0E 8L s PSR Growe
fAGIR G Bast Th@Ffmt Tlegfs, axthip mefw-zc Blvﬂbﬂmisflragmnts thereof, are
i ncreases the | ev of a gr tor Lo
SapiRS of sPaenF e Mssgerh e tevs &% FopEERERr Saflbls of inding to
fseRBRNeKILlin BR4rB Y $ebiotine, dplenocsphetil ecthgsuigide donmocriptine, and

n-limting exanpl es of a conpound capabl e of

sing sFIt-1 expression | evels or biologica
act i viNoh-limengdeamplesrgiatohpoamhédpablefofdpereising sHli-§ expression

e b PSRy Bl B e,
isAEK 896 urifidl SRV E hntiBodg of an vl 1fanti pen-bind jnetfragnent; compounds that
P s B B il RO o
SHéJphyRine dehiodife, Gifedipine, minoxidil, and magnesium sulfate, VEGF (e.g.,
VEGF121, VEGF165, or a modified form of VEGF), PIGF, or fragments thereof.

In preferred embodiments of the above method, a compound capable of
decreasing soluble endoglin expression levels or biological activity or a compound
capable of decreasing sFlt-1 expression levels or biological activity, or both, can also
increase nitric oxide synthase (NOS) activity by at least 10%, 20%, 30%, 40%, 50%,
60%, 70%, 80%, 90%, or more. Assays for NOS activity are known in the art and

described herein.
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w@b@sm3ares hod, a conpound capabl e of decreasi nBCEHUB2007/€12787

10

15

20

25

30

endogl in expression |levels or biological activity or a
conmpound capabl e of decreasing sFIt-1 expression

| evel s or biological activity, or both, can al so
increase nitric oxide synthase (NOS) activity by at

| east 10% 20% 30% 40% 50% 60% 70% 80% 90% or
more. Assays for NOS activity are known in the art and
descri bed herein.In a second aspect, the invention

fetures a nethod of treating _or prevent a _pregnancy
r el at & HippEId RSt he dneptipp fetirgs 3 H&Blrﬁde%ﬁreaflﬂ&f)r preverting a

pregnsdes rdikied ﬁf/,%ﬁefagwadrgbmes 14 duMedt, AhatiAcl6E tRE bte of

conpound capable |ncrea3|ng t he expression | eve
adsnipigtesiag ta thei sibiegt Heomessndiegpable of ingreasing ithe pression level or

HBldBIcaPatiivits LENOS, For 4 BRE a8 IPAEYRSint SEHRIR WIROAYr prevent the
rel at'ed hypeftensive disorder in the subject.

Rrsgnangy yelated byparsosive digoxier inthe sebigsth Qsiablys the NOS is eNOS. In

C&[Wlﬂaéntathg QHJ%H&SH fsr&%rdpeﬁﬁ@ﬁﬁ?ﬁlckﬁﬁes the phosphorylation of Ser

phosphoryl ation of Ser 1177 of eNOS, such 5 GE

(BL7g of o such as\FEPT €6.2., STEGF 123 VEGH] 6§o¢rrﬁ @pd»ﬁE@ﬁ;m of VEGF),
°6r t@élgéﬁgﬂf aldwe Mﬂeﬁ% tf)&@gﬂgm’ﬁﬂf Gxeﬁlgfbfg!caﬂgl a%@:ﬁégments thereof.

bi ol ogrca acti ve ragnents her eof I'n anot
kot ﬁmbom@n% dhrepummpund isp eqmmﬁdhqthmreasﬁ& ﬂ@as es
L{%g?&ﬁ%@_m%m{ a@ﬁﬁhﬁ‘oﬁém?@ fs%&? a@i‘G@%r 'P@PJ]BBa&tI/ﬁFA BMP-2,

activin A 2, . I'n"anot

eatddilViFeht In etnia@ﬂee empediment, éheepoemw@q rwa wmpmpxdetb@trnr@,veats a
fédg&foh% tﬁélebasof Qif@b%r @Jcrﬁ%gihe E;ta\bﬁﬁg?1 8RS_&s! he

ity o ti onal od further

| nclu d@BU@mHVn‘ihs lﬂtﬁlﬂiltﬁbﬁlﬁbelt ineludesydsninistering ip therrubject a compound
I

SRR e, 5B, A0biY BoRRIRR b SYPBRBIAN ! S e

smlmteemg is gnfficient todreaperavevant theerrpgnagen reigted bymaswe disorder
Vi

L‘%‘Eﬁ%% et RoHUBRHAE bddblb it Shfifing <HAC bRl soluble

esndloglin nxmxgsroeamb@wiogipalmcwi@g inghide aqurified pntibedydiat specifically
cothld et Bhd e 8hp RABD b il it ALMBHr 2 compound
fmargnmbuts 8 prefedpip epyehet mbptedrﬂﬁrb thesgraup eensisting of 8 matrix

el'ﬁét\é 1%@"%%& ﬁg%\je}‘)o% i) Gk Qlagtggés b?%ﬂg&gﬁu Bcidts TR s TGF- B1,

nmet al - oprotel cat epsi n, ast ase, or

gFG#ths, aqusBMR—ﬁ B ftsgments(tiersaf. Exemiphimy aAtlbodles that
f

R L e

i prdypegtide that instiides an hratndm etqge@esselegtbd éroelntln@rwp consisting of
amino acids 26 to 437, 40 to 406, or 26 to 587 of the human endoglin sequence shown in

Figure 30B. Additional exemplary antibodies useful in the methods of the invention
include an antibody that binds to an epitope on human endoglin that includes amino acids
40 to 86, 144 to 199, 206 to 222, 289 to 304, or 375 to 381 of the human endoglin
sequence shown in Figure 30B.

In one embodimerit, the pregnancy related hypertensive disorder is characterized
by elevated levels of sFlt-1 polypeptide as compared to a normal reference. Optionally,

the method further includes administering to the subject a compound capable of reducing



10

15

20

25

30

pol ypeptide that includes an am no acid sequence
sel ected fromthe group consisting of am no acids 26

W 20048302830 to 406, or 26 to 587 of the hunman POTU§100TI012787

sequence shown in Figure 30B. Additional exenplary
anti bodi es useful in the nethods of the invention

i ncl ude an anti body that binds to an epitope on human
endoglin that includes amno acids 40 to 86, 144 to
199, 206 to 222, 289 to 304, or 375 to 381 of the
human endogl i n sequence shown in Figure 30B. In one
enbodi nent, the pregnancy rel ated hypertensive

Ueaol det LS o0 eLerl 28 by el sal ot Layels Ol (5Ekntio reator
Qatvend e pregiahey P&itb@ﬁyﬁemhheé disbdet Bethe aﬁtﬂwl NoatlimBing

Lo hfeéso% %J cggpsgxai S@a ]g c&bgis; uq‘}\%g%d u%;{{)]q%gslﬂ)rg orlblo]oglcal
adéﬁmy ﬁcmae%urmeatafnﬁb&ﬁﬂat dpecititABf biads mav %m'a sFR9 antigen
pr.egnancy rel ated hygerten3|ve di sorder in

Shingiag fragrsat Pr At9VHY festensyrch as ¥EGE @cavp%ﬁﬁg 1%5@5%@%1 65, or a

ahodigdd %rﬁgowt@bb PIGF! érfha £ehetesnHaf b eb eer-gal
activity include a purified antibody that specifically

bi nds Edmapy pfe aéoy?cmet@ grihe gethod; Gaa ifvrgher ingdpdsibe sigp of

aadiifiMcRink a6 h QhibjS4GR aa8-h er(sﬁveg:o e 1311prefe\14%@:}nbodlments of
65, or a nodifiéd formao é% or fragnents

tanrod dhe %h?é{ﬁ mpsithpgst he §1ﬂmt=ct1s a P@@nalﬁwuaﬁnt fROYtRg(m human, or a
'RIn0QHSan {he a@swgﬂoﬁam Jﬂére}s h&fig) angdale deddghendh 6a).0f

adn1n|ster|n% to a subject an anti-hypertensive

conpoufRy.any 9T thecgbeve mgthodn.dhe metiod cgn ferther dacludecthe pigp of
NBbMeFthe thE BregHM S GLlated t@p@t‘t&ﬂﬂ@%s&&’éﬁﬁ‘ theasubject wherein the

post - partun1hunan or a non-human g a cow,

HepRitoring ineludss measyring the lejeh of sqiuleis gndoghi mlmsrde ot serum or
Asrd sednflfie HBAVIBe gﬁlﬁ@&di’f tht B6sIHRE RAR1 6A81EB1E Eﬁkﬁ{ghn s deteremined,

i'nclude the step of "nonitoring the pregnancy relat

rylseeltafnsluble andgglinieelypeptidndess thneidtng/mhindidatesanémprovement in
t

ennge 51'21% B@d%@?@g&}%ﬁ%a%idggedm@gfénga %,gj Sagg%#éhhlfy the soluble

qméoglarfb}eerelt canlbﬁ meraemaé Soltwp @r rr@v«epcqaslosbbmrvepamﬂ@qi pq$1t1ve

| .

p%lfeS%Iecg &t fl?g Ce. ?{Jﬁxg % gléb &bt s?%r‘ﬁ%ﬁl e eséﬁeﬁllcy related hypertensive

i diprrdex nvélmre a de¢resein éfgthgc&e ereloglin deviel pigher basiepa measurements or
?Bﬁﬁgfed 1o e d%ﬁwe\i'@fei/engé 15@9%&1&&91‘3?& dni #@véﬁéﬂ% the pregnancy

can be neasure

delaésslu hyipsrtensivestiprrderd Tihe r@pqgmg oithe s@ﬂblemé@glgahmle can include
(tﬁ Use c(gf aﬁﬂmﬁrﬁ%&& tasdsag ﬁ‘gée %tglgblfereﬁmélrf)%ﬁqgaﬂ&é’ free, bound, or total

ate ertensi ve ecrease In

tﬂﬁ?élbé@mﬁs’lg n enthgdeval of av endaglin pelypeptidesesplting Sumedasmmdsation or
Oef aﬁ@@i@é‘&a%@ e b{¥RitBAS %Heﬂ%dg E&%?&‘ fiR1ldR a8 of the metrics

cat or of "an I nprovene € pregnancy
descnbed herein for the dlagnosm of pre-eclampsia or eclampsia. For example, the

monitoring method can include measuring the levels of sFlt-1 and soluble endoglin in the
first and second trimesters in a subject and calculating the delta value of sFlt1 x soluble
endoglin (sEng) in each trimester using the following equation: [dproduct = (sFIt1 x
sEng) in the second trimester - (sFlt1 x sEng) in the first trimester], where a value greater
than 0, 1, 2, or more, including fractions thereof, (e.g., a positive value) is a diagnostic

indicator of pre-eclampsia or eclampsia. A decrease in the value over time indicates an
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rel ated hypertensive disorder. The neasuring of the
sol ubl e endoglin | evels can include the use of an

w0 pova0si283)i cal assay. The sol ubl e endogl i n canPCTUb20d®012787

free, bound, or total soluble endoglin or the |evel of

an endoglin pol ypeptide resulting from degradati on or
enzymati c cl eavage. The nonitoring nethods can al so

i nclude any of the metrics described herein for the

di agnosi s of pre-eclanpsia or eclanpsia. For exanple,

the nmonitoring nethod can include neasuring the |evels

of sFIt-1 and sol uble endoglin in the first and second
trimesters in a subject and calculating the delta
mpreyemenisiplthe pregrasicy n¢lated hppetensive disagler. I sadher example, the

I
?élﬁ'?ﬁ)h)ﬁ(étsféﬁg'@grﬁ rlelhtfé] S(g%gfn t M gﬁligglgvd [(g%%g ll6gttween the first and
sEogl tiimesters i§ caleulated, and stvahje grodter thamOy B2 er gmwhm:ﬂudmg

93 . B G4 Q354 G8F ] 53 e i
pf preegsilamprid or Qﬁﬂameampslleaeas& inl¢erehiseoven tinfedndizhtesan

RiowbinER i K e IR BYSRALivE BsbREEP LTS e
d eI ta Fpr mdmazﬂfthé monitbﬁng Frlethods Ithweietl(ods:Eh be ]J}oed)lro debfeemine the
b t t h { .
t r | ‘\'érgésaf(gg %C 5 fn}t e alﬁedr%g i/él%ﬁ% 5‘?{?"2 "M%ﬂ? rpeasuring the
1e,ve129f asdeaspore, ofi sﬁﬂﬂ- u dlE(@f‘ for ¥GF pns'pb;limfeanfa satplegfrom ahe subject
Lt 1 dsEn ' .
95 b S ELs b CEERRhol b s v

tetne dSenplatylteetviad inelude e(rsF ktilne 012!5 dblubleamdaglin)/PIGF], [(soluble

R YT PSR I AT, o,
dprbdutt eqsFlblex sirg) it thedret@rdniinesteh e (sFhtd xayiBig) ircthd fisa gemester],

und. The nethod can al so further include
%%%%%ﬁb(ngﬁé | evel of at |east one of sFlt-1, VEGF,

or PI Wamhe;rmsmct dhe lmenticﬁﬁ&‘ﬁﬂufesfanaﬁnbdiﬂy mgeﬁ-baﬂdmg'ﬁagment
G BT 450 % Pl rSBReon S B Body binas

tcmn epd@p@ @a ﬂihhmﬁ emddglﬁ&had?d%]ﬁ agiife gélgf@m 56 &]14}4 to 199, 206 to
n N.gd SELt- . [ sFlt X SO
bR S99 L0 S BTl B s Sk 2. o
(mé:él;lbodimsﬁn A Gje dntibbdeorsatigastbindingeSighent pféiEhfs%nde% of a growth
ri nest ove n
TRk 10150l T85! e AU RMERZ i B0VErYS S S B proefetin
ant i g@he mﬁuhdg@aﬁ bagﬂ?t}tpebh eiitﬁmfdytoh ahtilsqardgdntedk in¢luding a

BB Rafly el e BV aplo R KRB Cne gt e oy, an

mmﬂoclgd dxcka an iFO pamoﬁius is/ R(ab’ 826an ]MBL or an Eggtruaﬂ_ﬁe. tia oAd?2,

grggoc}lmenp Lt&h Wﬁlbo Sgﬁt %ﬁl?gglg?ﬂfglrtlgh agment rtllﬂnereoc}Q g p{-ers]ent ina

sequence ’S
pharmaceutically acceptable carrier.

In another aspect, the invention features a method of diagnosing a subject as
having, or having a predisposition to, a pregnancy related hypertensive disorder, that
includes measuring the level of a soluble endoglin polypeptide and at least one additional
polypeptide selected from the group consisting of soluble endoglin binding proteins (e.g.,
TGF-B1, TGF-B3, activin A, BMP2, and BMP 7) and downstream mediators of soluble
endoglin signaling (e.g., eNOS and PGI) in a sample from the subject, wherein an
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one enbodi nent, the antibody or antigen-binding
fragnment prevents binding of a gromh factor (e.g.,

waenes/obi2s3 TGH- b3, activin ASBMP-2, and BMP- 7) PCDUS2007/012787

sol ubl e endoglin. The anti body can be any type of

anti body or antibody fragnent including a nonocl onal

anti body, chineric antibody, humani zed anti body, human
anti body, an antibody | acks an Fc portion, is an

F(ab') 2, an Fab, or an Fv structure. In one

enbodi nent, the anti body or antigen-binding fragnent
thereof is present in a pharmaceutically acceptable
carrier. In another aspect, the invention features a
msirérsd infhedbbubirogideglimlevubyndct degeabaini the Jevel ofithy anigast one

sposition.to, a pregnancy related hypertensiv .
AS0RA TSN & TRt A b el e QBRI FAGISKE, or levelisa
diignbitee isdidatgt ofia preypeytreldted diyderadnsive alddordr@r a propensity to

i,tional pol ti.de selected fromthe group
ggﬁ%{}%? Pﬁ“‘&“ gqcygl‘gﬁgegl k@'pgﬁ%f}fb‘fel cﬁs%fkﬂdi ng proteins (e.g.,
TGF-  fbh apotfiédraspést, the trivehtiorAfeaftibéd mathdd BFBiaghosiiigla subject as

ownst ream nmedi at.ors. of sol uble endol | i.n signali
HEVBR! S TR RSN Rl ok U Fylaied Pwperdatave Aforder, that
Wofodut @islmmmmig_ iritey tha devel dlilf d #ftﬂulﬂebmﬁdg?in%mbﬁ&b irﬂvaﬁid \ _smnllip@lypeptide
ecrease,in the |e t at, . st one .additjo .
96 B8 3 and Salsiliing Be s AoRn Bftvees Bied R &k spiile endoglin
ahdsEladl dl,sin(gral [lsehagle a'naogtirdx e]gm;gieﬁid, Raerei & inkfeade in the metric in
r egpnan rel ate ertensi yve di sorder, or .a o
e BRRE ey, PG B T Eeris SREPISt s digpwstiningiopior of a
q&f@ﬁmk@rrflate_rd Wﬂhﬁve&ﬁﬂﬁg&,in&}m&b{]&éﬁmi on feﬁt ures a
met hoqd o i agnosi ng. a su ct as hayi or having a
pr edi i%%?t FOPE ,tﬂglnp‘{.ea‘gﬂﬁﬁewsa Ia?%ag %;’F/B‘é‘gf‘%ﬁ%% genbject as
dieing dathavingal predispastiis: (BRasphdgy rélgtel By pértedkive disorder, that

sol upl e endogl i n. po] ypepti de .an n skl t-1 pol ypeptide
FRELes Rsesiiedbe ity 5P ag@iSﬁglbf%eé{dPgl%m fif¥stgnd second
eheeas in b alaﬂjﬁ?taha cﬂf:ullaﬁhglbie@ﬁw dﬂ]ﬂb bhsEfIdx §(\L;\_I}]l§]'e tndoglin (sEng)
using.a [sol uble e in x sFlt- tric erein an
4D 40T (e P BOVinH ehmabonsdpedoct s iTe Y S vy e second
trimestaror(SEit1 % eERY)an e SfPinster whefd 20088 blebter than 0, 1, 2, or
|nd|caHQ§ of a.gre nagfy rel ated Q%Fertenslve di sor der
Mo HRcludipg Saptionsiherrgh G- 2RI5EBE Vaire s adiagnastf indicator of pre-
telainpsiadr aclampkiod Aofosttivaganfl caf alo b Bhesdicasr SRk A&m pre-
or hamlng 3b£red|s%gS|tlog t%% a pregnancy rel ated
AS/BEPEIanSPYLS HieaDirenarnt caR Be takee R AURICFRUS SGrasiRpsdyEing the first and
bexoad srimést&klahd theadpdodiRt bl 18 RNIRBA bleritiind.he first and
secon%t rqijgc}sst ers J'Pn, a subj ect and cgl culating the __
del t a R EIURPT SFPCE| the nyertig fgptures ddughed of diggRpsingp wibiget as
hiviig Or davidg lafgedi R sftidnl o\ HEgRabR rdA8d hykRcASYE Hisorder, that

sfldtl X SEn |{1 tlhe slgcond o

cludes measuring the levels of sFlt-1 and soluble endoglin in the first and second
trimesters in a subject and calculating the delta product for the sFlt-1 level (dsFlt-1) or .
the sEng level (dsEng) between the first and second trimesters, where a value greater than
0, 1, 2, or more, including fractions thereof, (e.g., a positive value) for (dsFlt-1) or
(dsEng) is a diagnostic indicator of pre-eclampsia or eclampsia.

For any of the diagnostic methods of the invention, the measuring can include the

use of an immunological assay, such as an ELISA. In one embodiment, the normal

reference sample is a prior sample from the subject. In another embodiment, the metric
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trimester - (sFltl x séEng) in the first trinmester],
where a value greater than 0, 1, 2, or nore, including

wo e@ss@Bes t hereof (e.g., a positive val ue) i SPEI/US2007/012787

di agnostic indicator of pre eclanpsia or eclanpsia. A

posi tive value can also be a indicator of pre-term

preecl anpsi a. Such a neasurenent can be taken on

nuner ous occasi ons during the first and second

trimesters and the dproduct can be foll owed over tine.

I n anot her aspect, the invention features a nmethod of

di agnhosi ng a subject as having, or having a

predi sposition to, a pregnancy related hypertensive
dlsedncledes tha,bedy; massy %éhwmhqg or the gestgieonal age efithe fetus. The

andprR ehi BE 8 BARP Auid el Jrhie, ddhidtic ARG, ﬁﬁﬁﬁ,n&rurfx and plasma), cell
bj I cul del'ta

trimesters in a subject and cal cul ating the_
(-8 i endagheliaheell; @) leukpeytey amoperyis, tand p coll detivedstipry the placenta),

\'cxﬁx Ghsueds.BN PlackBbERle) dF8hd %\fb?élct ﬁg\?fh%ﬁ Gtk E’g‘ﬁ%ﬁ%‘ﬁ% normally

ere a value greater than 0,71, r nore, |
fieigeteblen I helsubieeiican be agion-psegnent human, @ pregnpnt lyiman, a post-partum
CASEL t ‘ ¥ o anostic indi .
pre- e’colr;a)n%ogli% or ec .’zfin%g\?g%o ofggljr%?&oé B%Jhggéé{a%g%%ﬁrg cat) and
thereibied oan bhasedito dinghens,a nragnaney siated ypratensive Hisdrder or a

?)%eﬂs“iﬁr t@fde%’lﬁ.% E{E’L‘%ﬁhﬂ@ r%?altem@?tenﬁ%cﬁls&ﬁelaqggﬁ}ag %{%‘st four weeks

n-one "enbodi e “nor na ef erence sanp
pripoto theppsetof syseptome)- subj ect . | n anot her embodi nent,

th ; . i ;
ot hor e P bRty iR ifiol MR Rie (R1RE el iEets prognancy
edated bypertsosiive disbrder ih 4 subgect that insljdes (i a soublefdndoglin binding
_ . . hel i al
et ind Pt RacCAls ALRRER)bindif hecrf il R «SRBRN G Hspjccted
filom e sremp copsisting of TEEPI e TGE-AP, eNOISaendh PG, dridgi)éhstafctions for
LeGh i ' . I doglin i ||
usE WP ind e WEuf B i End B Pl RS AR AR 00t
giagnesahef hpregmancy rglewtl hppertensivl disander or a arapensityuorievelop a
, ' ' , d
ey A AR B0 Tl U f el o
putiggnehingding Slaginentt thyipef, thewn specificdilg birtissomblesendoglin or antibody, or
Y | :
BRRR ol bluHEThRBoE ol SRR bR n S B PR P eds. o
BGIsynptons). In yet another aspect, the invention
f eat i b f di ' o o
ror at OpglS; e o o SpBREPE VBAE. o, BEPRHEpinding motcoue.
i ncl ubreanother agpest|thebinsergivodgdtinres bimethodotigend fyiipth donipound that
- i ti | _bi.ndi. . t .t hat . hj .
Bhei et » BB, P s PR A0, gL Pttt Bing seps:
TGF- b(a) cofft@fting3s callNeith a aolible@ndaglth ¢dmpgunidnst r uct i ons
If ggs: B‘% rﬁféts ] ﬁ%?gt]ga% ggxlggﬁq{ogaat?ﬁe%]tat\t? g% T{:{Iﬁt)é)S aol}%NIOréeinatfxe cell after
contacting with the soluble endoglin compound;

(c) contacting the cell with a candidate compound;

(d) determining the phosphorylation state of Thr495 of eNOS in the cell after
contacting the cell with the candidate compound; and

(e) comparing the phosphorylation state determined in step (b) and step (d),
wherein an increase in the dephosphorylation of Thr 495 of eNOS in step (d) as
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di agnosi s of a pregnancy rel ated hypertensive di sorder
or a propensity to develop a pregnancy rel ated

whyssessi ve di sorder. The bindi ng agents canP@BUS2007/012787

anti body, or antigen-binding fragnment thereof, that

specifically binds soluble endoglin or antibody, or

antigen binding fragnent thereof, that specifically

binds TG--bl , TG-b3, eNCS, or PA 2. Optionally, the

kit can also include a VEG-, sFlt-1, or PI G- binding

nol ecul e. I n another aspect, the invention features a

nmet hod of identifying a conpound that aneliorates a

pregnancy rel ated hypertensive disorder, that includes

£PBPRIEL OHER @b)gfl@g@%s the) capdidatecompguad ex2 fompeundghat ameliorates a

PRIgHANCS rERELIHYpBrERIRAU B der 0) determ ning the

phosphoryl ation state of Thr495 of eNOS in the cel

af t er IRy#eaetengsPRpt: thetineension derterenn tsirddrofidentidying 2 compound
[ e ' ; [ o .

U5} PO i SO LA0LE o RO o lowing

8RPB in the cell after contacting the cell with the

di datey i j .
oo EpBEARYG B8 SALSBRRIOR s e g g o
eedoglingemppndin i ncrease in the dephosphoryl ation of
Thr 4?5) &fe h{édlé\'gﬁ Bf Q&)vaﬂﬁﬁ orma rS?xgadtzﬂ’, 1%%81@6: ( %%s ct in the

I date conp pBund LRar

identifies the tan ound as a co
eetbof sienfadis a pregnancy rel at ed hypertensive disorder

| Y Slo)BabAte AEREA be skt \AMFD LA SR EReR o hOC

of identifying a conpoun hat anel1 ora a pregnancy
r el at &b detpyeining ievevel iof astivation pfithe SmredR(3okeporttdreconstruct in the

£Q{$Q%%ﬂ§o§£ﬁps: (a) contacting a cell with a Snad2/3
dependent “reporter construct and a sol ubl e endoglin

conpo(@gempntingithedevel of agivation bEthe Sneki2Sotpukiriconstnfct
48 ‘?f/é?ﬁg’?%&% g struct in the cell of step
contacting t

(a); (c) ¢ : ’cell of step (a) with a
candi whewinc enpaouease irf the leied of adtiviation ofihe SenaelR/3akporter construct in

86 134 agley ) R RAL SRR LT Gt By i poun
aroeliorates o preghandyereBaldRypértemypar disarderonst r uct

For any of the above aspects, the pregnancy related hypertensive disorder can be
pre-eclampsia, eclampsia, gestational hypértension, chronic hypertension, HELLP
syndrome, and pregnancy with a SGA infant. In one embodiment, the pregnancy related
hypertensive disorder is pre-eclampsia or eclampsia.

As described below, we have discovered that deregulation of both the soluble
endoglin/TGF-B and the sFl1t-1/VEGF/PIGF signaling pathways can act together to
further the pathology of the pregnancy related hypertensive disorder. Therefore, the
invention also features combinations of the methods described herein with any of the
therapeutic, diagnostic, or monitoring methods described in U.S. Patent Application
Publication Numbers 20040126828, 20050025762, 20050170444, 2006/0067937, and
20070104707 and PCT Publication Numbers WO 2004/008946, WO 2005/077007, and
WO 06/034507.

11



10

15

20

25

30

determined in step (b) and step (d), wherein an
increase in the |level of activation of the Smad2/ 3

WO ea/08@83 construct in step (d) as conpared toPGL/BR200DY12787

identifies the candi date conpound as a compound t hat
anel i orates a pregnancy rel ated hypertensi ve di sorder.
For any of the above aspects the pregnancy rel ated
hypertensi ve di sorder can be pre-eclanpsia, eclanpsia,
gestational hypertension, chronic hypertensi on, HELLP
syndrone, and pregnancy with a SGA infant. In one

enbodi nent, the pregnancy rel ated hypertensive

di sorder is pre-eclanpsia or eclanpsia. As described

bel owFonghetmaposgiof thevrressat invantiale thegfollawingrabbfeviisions and terms
LheastledBbwendogl i n/ TG--b and the sFlt-1/ VEGH Pl G-

si gnal 1 ng pathways can act together to further the

pat holBag\altefatioh®ispnesg acbgngedineraade biyreerdase)s iArealteration can

' , ' ' | f
T L T R e
eft knhentrhethodsowch a5 thosadesogbedhelow. dsnistdhérain, amhltaaison includes

el | ' : LicAati ubli cation o
D0L ks W olisetsioR I efBBab BN S9F chiibe ARlF Sibferably a 0%,
2006 60%6 709/ 80%n80% @0 ikt thangerid eRafEsfublevelat fAlteration” can also
894 2005/.07.7007 n

ORITR, B stines 1A Cridbor AR AR s My Shamy g e

phlyptptides of thy inbintioni(aki, svlsblradoginysFiwle VEGH, PEGF, eNOS, or
ralteration” s .meant. a change,(increase or,

IS et mBheh Pt Gk Al A eyl W bon g 0oF e i

biglogied i;loﬁl\éibe‘peéfﬁrablfy 2396 ﬁhaﬁg’e, ﬁx@?@/p@f&i‘tﬂﬁa ag%i 8L Bg‘%, 70%,

o ar rt _known t ho sug s those_ descri bed. .
AP Selly G DR P o FRaiies aEiolpeiepbgerivity for
sbﬂahrgenaagmxmbl eﬁgibga};sg\se\ag/ %inggg}gefo?goa/ﬁw%s?uag%(%/%m& BMP 2,

I e ) 0 o Or.

G e CE AR T 3 e RSk asf ity ool e epdatina be
gi@mrl eddy ingmeit Bingiha ﬁ%yé,iiﬂﬁmfﬁ@tﬁﬁaﬁr, axld@ sﬁgage@.t 2 Lsik @,?sta?sﬁthat are
i ol ogi.c acti vi Q Jo) e polypep es of the
e i fhe R e adbetibr Lo gin ey BERich Ggapsay it e im vitro
afifel endothéiial hbdiformatRmtiealy. in AthidSAAadYRIEI HF erfglin signaling led
lteration chl des_a 109@ﬁgan eé}n pi ol ogi ca
QPR Y4 0N fcPRHIARY SprmasenTathile wSrbrarpreer 6t (2090)).
EQQ?’)pE_@%‘Fﬁ%t'an _Q?ﬁvi@% eﬁl@ﬁ)@é %c@%\ﬁﬂlhﬁthg ﬁhlﬁﬂﬂ %tléhﬁli_etcatalyzing the
i 0 ical.activity, es o iol ggical activity =
?%Plaggil ngé“%%réa pr N 5? 3{5591 grgaAad peiyng Bxampleg ot Biological
a¢tbatyrfot ESFSBI Glehale ré&ilation ofdro W ddferentiation, motility, tissue

remodeling, neurogenesis, wound repair, apoptosis, and angiogenesis in many cell types.

Such activities can be measured by assays known in the art or described herein. TGF-8
also inhibits cell proliferation in many cell types and can stimulate the synthesis of matrix
proteins. Other examples of biological activity for PIGF or VEGF include binding to
receptors as measured by immunoassays, ligand binding assays or Scatchard plot
analysis, and induction of cell proliferation or migration as measured by BrdU labeling,
cell counting experiments, or quantitative assays for DNA synthesis such as *H-
thymidine incorporation. Examples of biological activity for sFit-1 include binding to

PIGF and VEGF as measured by immunoassays, ligand binding assays, or Scatchard plot

12
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BMP-7, TGF-bl and TGF-b3. The biological activity of
sol ubl e endoglin can be neasured by |igand bi ndi ng

W@s®ay30283 nmunoassays, and angi ogenesi s assaysPthas20a7/@12787

standard in the art or are described herein. An
exanpl e of such an assay is the in vitro matrige
endot hel ial tube formation assay in which antagoni sm
of endoglin signaling led to nassive |oss of capillary
formation (Li et al., FasebJournal 14:55-64 (2000)).
Exanpl es of biological activity for eNOS are known in
the art and include catalyzing the formation of nitric
oxi de or "NO' from oxygen and argi ni ne. Exanpl es of
ady sy | Additiond] iexarhyples of aska¥s-for bioddgich actixjtyl fat eanh offthe
ﬂrpméhf digﬂﬁgeq}i %upn, notility, tissue renodeling
2P ﬁgﬁégﬁs, ﬁﬁ f@bair, apopt osi s, and

angi oBegrastisensemuthevpasodligomepe’s. mé&me b nacieohast bEgomanregardless

be. neasured b ssays kngwn iin the art escri bed..
REVBRH, thytae cppfeasnlany i fhecoring suapdpr RNA S Frioglin gene. By
& €hiicléopassoligtanedals mtdndlcainpotlibthay intlvdss s clodin bR4trleast eight

B, ey RGBT e G SRRk AL b b Joies
getherby tiakae\Soupsi gadldddd indhis desitiay arediatbrabdmininchatural
RGeS, B bRT ot WP i b gl bl Pl s
iPRBRInNudléic Luady, Idchéed Meclél , dndrardbidfbrRigRidRSdsS Nume
sﬁﬂﬁﬁgs 3%&2? égine i ncor g?;tfiﬁyéEﬁ%r Ieslﬁ¥ ) * Numerous
BRI And ditkpsR Bipuptmay Br eplaved imths TP leapag ofigompreef the
aiventibrmehsding afosd @ekchibed IMISOPSSAYFUbliA o0 2003010 4412 (see

Bt S 174 B84 ISR o A Vb S S

patyRphs 33163 ofifhe pidiicitidag,dndteparated HByin Bntdfs@nse The nucleobase

nycl eobase, oli goner" i s neant .a nucl eohase ol i r,
P lorre a0 SlspibeaREtR © e p et B oA CLiry i PEErably the
amibe ?@ x‘gicleﬁbﬁhleflﬂigﬁﬂﬂﬁc@ﬁpﬂ%s fraoghiul 836680 nuﬁyot@des. The antisense
"nycl eo e oligoner" i1s. neant C t hat .
PH%F‘?P&%"& BREi °é‘rf’“’ial§’aa§3eaé? ‘8%6%2@% ﬁggb%rslggr,e consecutive
ALAéRIRE khat ate doBFAémémaly 6 endlin AR NAPSEDRAQBhY mAY be as long as
eas} .si xt een_bases, joined together by |inkage
%Ht’é?n&ﬂi’\ QBT his definition are natural and

non- SB _U"bfﬂdixig”i i9 ﬁ‘llazuﬁl tl:ﬁﬁﬁdi—_&ﬁ&lenb@i bcéﬁé&qgrﬂ :irﬂ&aétﬁkﬂ-l, prefer:]rably non-

un | eq, S We a Ol | nu eotide mnetics uc

Gavagatythit i ol etoe Ok dipr G BIeC PYRLgE molffes could be a

apata mritsﬁ’e?épforasr? ei&yn{atumad . {aﬁliﬂﬁﬁit(lo‘ﬂ mmb &a%r.aadml ein Bi&ﬂ? énd its
oups na e, enpl oye N nucl eobase Ol goners o

PhStrhte., QAN DO aRd 2 A9 Befio NoMcro¥RPTBtractiots melude, but are not

Raiieed to, PiyBtdgea bbRdindldsnic 20808 orkAddohg(chafzell @rou% AVl Rr Waals

?rg%gg%g,h%g I 4cg)h% ictint%rﬁz%}gllqsl grgct)xllgoggn-goqgr gzrgggso 1Or}e4élr0rzore of

these interactions can mediate the binding of two molecules to each other. Binding may

exhibit discriminatory properties such as specificity or selectivity.

By “body mass index™ is meant a number, derived by using height and weight
measurements, that gives a general indication of whether or not weight falls within a
healthy range. The formula generally used to determine the body mass index is a

person’s weight in kilograms divided by a person’s height in meters squared or weight

(kg)/ (height (m))*.
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par agr aphs 35-52 of the publication), incorporated
herein by reference. The nucl eobase oligonmer can al so

wheoosasges ed to the translational start and stP@EI/F5100%012787

Preferably the antisense nucl eobase ol i goner conpri ses
fromabout 8 to 30 nucl eotides. The anti sense

nucl eobase ol i goner can al so contain at |east 40, 60,
85, 120, or nore consecutive nucl eotides that are
conpl ementary to endoglin nmRNA or DNA, and may be as
long as the full-length nRNA or gene. By "binding" is
meant a non-coval ent or a coval ent interaction,

preferably noncoval ent, that hol ds two nol ecul es ]
t oget B Fcomppundy anmrant apysmall mpleaiechemical compauask(pgptidyl or

Jtlc#]rg?é}g:rﬁi?ghaedtfb%dﬁ,%féﬁ@imd /10Ty PBlyREstidRor fdinkintPiheRbS.

, an enzyne and its Substrate, or an
Gompbwals partitulanlyuse &1 the\drapeytig wathofsefihg dpventgn can alter,

#)rlgﬁ%r&qf deQUisehE 18R1s dr Hﬂlb%g?lt Rtivity 9F Q681e RRASHIRDy at least 10%,

onic Tnteractions among charged groups, van der \aals
20030261 4Wh530%, 6D V00 M98BI%0 7% PR @PEECL | ONs anpng

non- pgl al.: . . r int: i —
Can PR E P S Epip 185 sl 068 o nien
binking. poBiieTuofiag antipodymolsiculedinked imitrieasbpart pf @patheripeafein

ﬁ#‘%g%ﬂﬁﬁ mﬁhﬁc{g%ﬁtﬂm%né@ﬂtﬁ%ﬁﬂaﬂ ty. By "body nass

I's nmeant® a nunber, rived by using height and
wei ghByrfdashle-strarted RN A{dsRINA®Sis megahreribonuciris acid mohecule

%mf‘g ChE o 2 Abe W HUnl@nke ﬁﬂnﬁh ldORRARGR! &Biall 26 to
e et

ornmul'a generally used to erm ne the body nass
imedizxe RN Asinpefesamees wei ght in kil ograns divided by a
per sop s, hel ght | o e LS ETN0s MR bt £ imalian growth
(hei gﬁty fﬁ;‘%g{.ﬁ&?} %ﬁ%gﬁéﬁ%aﬁgﬂps?ny smal | manan gro
fretarahitdas bratvighin bid ogipd matvigpéspe Fondattbet aho rpegsne d16557-6563,

hody . | ei ; ti . - |
SO P 2 X R o el
B, Cher. 266190271803 b0992)Y) ahthés hamalngdusrio thaprateiredefined by any
f bl . ' ' k¥ idbuse):
BF e 3p iR b SiBaRR Reosh G hitf: SROBROMERE, G5k dhbuser
BOYB6780%/(rafiOBP_BHI0OIPPZRIB, WBP 004893, CAARRSTX(pig); and CAA50891
e e S L e
hbinlsdindrie catl nhexsisangglytombteamwhichiis ernyessedhat(higiplevels iy
| 1 | ] B 1 S acentas.
S LRE T O S AT e igpplt e pcen
Jhiert avetves distna dsyfornsarf eafioglot, b aids% nehichadiffenin their cytoplasmic
?ar%fslb_ysﬁ’] LG tacrnagdBo&nsi%m‘?&% iﬁémﬂeccﬂhltye tléﬁﬁ%nagglin as used herein.

Endoglin binds to TGF-B family members and, in the presence of TGF-§, endoglin can

associate with the TGF-P signaling receptors RI and RIl, and potentiate the response to
the growth factors. Endoglin biological activities include binding to substrates such as
TGF-B family members such as activin-A, BMP 2, BMP-7, TGF-B1 and TGF-f3;
induction of angiogenesis, regulation of cell proliferation, attachment, mi gration,
invasion; and activation of endothelial cells. Assays for endoglin biological activities are
known in the art and include ligand binding assays or Scatchard plot analysis; BrdU
labeling, cell counting experiments, or quantitative assays for DNA synthesis such as 34-

thymidine incorporation used to measure cell proliferation; and angiogenesis assays such
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medi ate RNA interference. By "endoglin" or "Eng," also
known as CD105, is neant a manmmalian growth factor

wao bais/obies3 endogl i n bi ol ogi cal activity (see FOPGHUB2008012787

al ., Oncogene 22:6557-6563, 2003; Fonsatti et al.
Curr. Cancer Drug Targets 3:427-432, 2003; and
Cheifetz et al., J. Biol. Chem 267:19027-19030
(1992)) and is honol ogous to the protein defined by
any of the follow ng GenBank accessi on nunbers:
AAH29080 and NP_031 958 (nouse); AAS67893 (rat);

NPj )OO 09, P17813, VSP_004233, CAA80673 (pig); and

CAA50891 and AAC63386. ( human scn
& o ESCRBIETGs pr MEMIGH A o T 1o kAP v 5e1 0, 2092; Akhtar et al.

E‘ﬁﬂb(:ﬁé}ﬁ YL dhddrkidhits eEHPY. Qﬁ&ﬁ@h@in P6BN995-2001, 1994).
[evels In prollferatlng vascul ar _endot helial cells. and

in t hBysyelubleicadegpremyeeptide’t e PERE 2 SdAEHY anyrigrulating, non-
gl\é?}ﬂiiéncetﬁo%ﬁa féﬁpf)fjérméFﬁ’ﬁ V\ﬁfbﬂqgé]hﬂbs at 16kt Slpart ofdhe @iﬁtracellular

in their cytoplfasmc tails am no_aci d

B@Itthmlo§ dtecndgelin aroteip MWuPﬁm@tr?éIYt%Wﬁ%H&@ §0%. 0%, 80%, 90%,
%1 te%'f%, S5y Oslok, rbrh'()'@ td ﬁle-le_ﬁﬁn@ aélﬁ@b(ﬁﬂénﬂ@&t&ﬂﬁlg the

resence of lin can aSSOCI
wtrawetlhler mnob of thgreadpglip PFQFS‘@E)(S@F E 1 w4 )arﬁPluble endoglin

E%f J%S\g' Ex b thP %leﬁ@%‘é%ﬁﬁe fmbhRie HoaNd Porfna&te@]fﬁglm by a proteolytic

activities include binding
SRy G- dﬂeesp@ gleavage-sije ﬁsaqﬁapynm dpd of helﬁa:agndoglm producing a

Ebl\é' eﬂﬂ@%lu%yge tﬁé’%a? inchides alincAdRss I3 Pt the RAGSAINON

anglo nesis, ‘regul ation of cell proliferation,
aoltyaemd@n tnclqdnrw the peptide; lpades pesencss whigh i fyicadly caved off in the

E ?@EQ? 1 ORES % shd BPSHYS leo%m e %db&agﬁﬂingéxﬁﬁ:lal to amino acids

vities are nown Tnt art and includé |igand
b+ 437 ngthaggég@m(pol)g@atlém aAd{dlppml femag (giss]ongleB@ ghn contemplated

g@ﬁé n@?nho%%kﬁu&@y Pt & sﬁﬁ%ﬂaﬁ? me?’mc&lrto QHE&KH adi@ 40/@lycine) to

says esl s such
.4&@ éargmmw) pﬁmedsmnte@dmlasﬂxomelﬂww 39%rsab$t@¢flalla Agentical to

9},%%89%9?{0 ﬁ@@ﬁ#ﬁ%ﬁ@gﬁ @éﬁtﬂ@é&t‘i&c@ﬁﬁ’laﬁ&rﬁéﬂ BEluding the

pk]bﬁdrrleaier a¢quedtd, nom@q:ecmﬂlma\)ra@gbm Gronp B&D Saﬁgms catalog number
EW%N‘} %.1 S&nﬁ% a' #ientﬁ:‘ap* a.nggg %dg @8 'tc]' 895 ogﬂg'l]ran ér%%éﬁn shown in

e en ypepti de I's meant
ﬂﬁU&BiB 0B amsngthemmemmamihﬂami@mm mﬂmtbcf pentide dgaider sequence

exclflgedr?n&*yu;ghy:’ eg{lgé g%§ fncﬁldgé{hte ﬁggtl%&“?d&fgf e@5% u)lulaﬂ{i underlined in

I'n protel i's substanti al
|Fm@hmw8,(eed gny pelypeptiedhat 800kpde3abs regiBHor denping w%oluble

%8£%%%K%t a?% feil?l%e@ fér%n&cﬁ rﬂ"@ﬁfﬁ" 5P %% 66rs EAGAGADe noted

race ortlon of t roteln see
Fﬂia@ﬂRESnnbmwg of Bpth @dbglm andesodialje md deegtmspnfwfmﬂier the leader

Eggét gl.x&?:g i ifncf'ulagd n?ﬂ?ﬁﬁﬂﬁerﬂ%ﬁf%nﬁ@élm ﬁfoﬁngGUﬁEbfyOB starts

at amino acnd 26 (where the absent leader peptide sequence would be amino acids 1-25).

Soluble endoglin can also include circulating degradation products or fragments that
result from enzymatic cleavage of endoglin and that maintain endoglin biological
activity. Preferred soluble endoélin polypeptides have soluble endoglin biological
activity such as binding to substrates such as TGF- family members or TGF-f receptors,
inhibiting the biological activity of TGF-B family members, or reversing or inhibiting
angiogenesis by at least 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or more.
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enzynme. One potential cleavage site is at amno acid
437 of human endoglin produci ng a sol ubl e endoglin

w@oeiogoapss de t hat includes am no acids 1-437 oPCT/0i82007/012787

endogl i n pol ypeptide, including the peptide |eader

sequence, which is typically cleaved off in the ER

(see FIGQURES 3A and 3B), or a protein that is

substantially identical to am no acids 1- 437 of the
endogl i n pol ypeptide. Additional fornms of soluble

endoglin contenplated by the invention include a

protein substantially identical to am no acids 40

(glycine) to 406 (arginine). of the human endoglin

Exampleis of kdsadRfer 8eBsurngitheseractivitiey are dmotvinda thet art and described in

gf% dﬁaé é}t}i"?ﬂp 384 %fpu%@%?oneﬁgso%b&}o@@% %Ibgﬁz%mzl and 20070104707

omal n, 1 ncludin e pept eader
and| BETAblicaiomeNe. WO %/MOWainbmpbrmd Heséin By atfenmce. For

R R e AR SITOB A g VI e Srse, reduce, or
M%@S@n&ilh irglucad BN EGERD br the akilitpterleversa actilatian bf Smad 2/3 or

Siag A et St BT S SRR Dl e Exhtin PP lapies may be

limﬂadecﬁﬁ'dmlﬂmieky dSIEsd)urd&s ,FsuChREfrSfBnarAmeliamntissne by pel (e g placental
i ons,or donmi ps..of

d th | ub
A8 en s G priged Botrep Rt ant ST RRRHS meorie TR tsyn soluble
'E?F%éhtnqu ﬂ@ﬁdﬁd bﬁﬂt@assést m%hﬂitthtgtl)rb;&o Iﬂgzt ;ﬁnliy;ielpﬁtie i) érivigives,
0 nao u en I N
SbEs o RSt kAL Snditi Fofy B S eduPIEb T \VRich redseribed

manberlng of endoglln shown in FIGJURE 30B, starts at
am no cl q prLe t.he. absent
Y

| eader tide

ceque et acia st 3 mdsic agiHR ewetderagy of the
feaabglins;ﬁoﬂenﬁldumbed lasweatﬂda gxﬂﬁglemhatgb?@fo@ ﬂmﬁﬂidﬁ;eﬁddglm consists of

ragnent t hat resu m | C Cl eavage
1A 3T e PR Enpaes (S ] FEg S festa g 212 encode the
aﬁflrhdglllhbér dgihaﬁaqrrrcgﬂiels &d@farﬁl@lﬁ)&ﬂﬁoﬂ 1By pRRthdeamshrane
SOl U e naogl 1 n I.O I Ca acti |ty
fgmef, ap ﬁ‘foé'sf“sed’@ﬂ desd "E?‘Féﬁ?ipi/ %B?E?Wbdf%gjﬁﬁs 1,24, and
RB0.2 Dieitfbly, ithdéddok1in gudlbie abidC&n@Gdieﬁ;&hy @ﬂhevsolubwéndB@En

reverSIn

b fam | mher or i nhi
Bl Porichs SPEPBoS dpoves o SpspIaBbidemi (GASheESEh 0% 3506 80%.
£69%, 98%0/95%9%%097%%qu$>8% 1@ SR ; Leﬁ@écuti sequence set forth
ese Vitles re n N e ar
a&ﬁ@%@%ﬁ E‘t EJ‘%S‘? f@avgtﬁf‘% Wrgtlfa&ﬁg P&Hﬂneame&w%tg lack the
9%&&0527&336qu§m&&1d5 Bos). 20070104707 and PCT
Publ i

on WO 06/ 034507, |ncor at ed hereln
Fef er GG SRR TSP AU B BPGATS WSO S Tosult of linear

a&wwetog 1§88 dinfeiisionial ddh@qrﬁ%hbh g fg&rgh@t_}_{eg?hgdlﬁg sitd ﬁlﬂ dff Bntibody.
t anqi enesi | uce
abi | | EOPEE %’? ’g"é meaps %?’F‘&ﬁ“‘a’f Oéu%ed’eé’/’ Q"[%’Pe%obyﬁ@dwd art

ﬂiﬁ@@ﬂ giodsr &Bﬁ@){ahﬁﬂé POBpeplidd siphdseion iSeftetbli@eqReBEWeftern

%?oty IE)g? %tl\llg %)S;pressy 10n is often detected by Southern blotting or polymerase chain
reaction (PCR), and RNA expression is often detected by northern blotting, PCR, or
RNAse protection assays. Methods to measure protein expression levels generally
include, but are not limited to: Western blot, immunoblot, enzyme-linked immunosorbant
assay (ELISA), radioimmunoassay (RIA), immunoprecipitation, surface plasmon

resonance, chemiluminescence, fluorescent polarization, phosphorescence,
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isolated froma variety of sources, such as from
manmal i an tissue or cells (e.g., placental tissue or

wa@eis®3q28dr prepared by reconbi nant or synt het PCT/US2007/012787

nmet hods. The term sol ubl e endoglin al so enconpasses

nodi fications to the pol ypeptide, fragnents,

derivatives, anal ogs, and variants of the endoglin

pol ypepti de, exanples of which are described bel ow. By
"endoglin nucleic acid" is neant a nucleic acid that

encodes any of the endoglin proteins described above.

For exanple, the gene for human endoglin consists of

14 exons, where exon 1 encodes the signal peptide
fanuasitistocleeminal ahallyRispmawiteastisrd dader &@ﬁl’ﬂﬂdnﬁbnﬂﬁxﬂﬁi time-of-flight

9 d 9b d th
PV IO SR pefiinen e Home e RO ea e Aur oY
flybreplensehetiviadaiel! s()ﬁihg (FA@SRE‘.&d]ﬂ ove Sytomiathy 28)well as assays based

De bl ac encodes a
B regreiof ‘E%f&bqlv Frcli B o uE S PR e BT interaction
mithsofhegtpsteindparyietsd BxempRiry 66896 are d¥eribRdin d&il iB0%. Patent

5°/ ,gi{"ap& % &%%82’3?898%%ﬁ%%%r?ﬁ’@%(ég‘%%&% %No 06/034507.

m&wbﬂlpbﬁndlﬂia{:‘de&kﬂﬁf]s dolébl€ blliddghlﬂtl%\ﬁ:gs By atledso 1 a)‘% 20%, preferab]y

I cte 0 |.ack, the eader segue am n o

3@“?«1 moge %}era‘é a l&a?tt48 o %l‘%/e or ARG POsy pge&faf@reﬁ@é Iegpt GiHor9 % 80%
20%s midre @hcorBidel@ra therapenitRSddnipodhd bf fiRAAvdibHCt Ure or

for - AR ATRRBSHY 1 By SARFERR bbheoPEFTHide it "BHELs asi molecule. This

ﬂeﬁmtcbﬁ?ggg prafelgéﬂ:ﬂfé, ameamoi %R, em% cbm?wo% FVIR 6898 70%, 80%, or

(0] or id expreSS|on |1 S

55%%%?@5? ied’ fﬁn‘Eﬁ @H%‘ ggg el PrRAlyRsRtide A

ﬁﬁgﬂemdﬁ&)etﬁdlﬁﬂnbg ﬁmnhﬁérsgﬁlg@w 8@ 90! opmwamf)am 400, 500, 600,

ClLI an expreSS|on 1S O

G005, BoL S0 1 oRE oRE hrons Diso DS imere gruckRegides or 16,20, 30, 40, 50,

so 010280, 90) 166 SIFNS200VR50.0389), §50, 00854502 500,3156] 600, 640 amino acids or
rﬁgﬁaga evels enerally i ncl ude, but are not

ofisetublq srAgekim insludedipry ddo 3 A RednO acids
(lﬁﬂum%@ﬁéﬂm@Mr s(eabén%é) 261tadzP hﬁ‘i‘iﬂm&@&ss@i(clﬁcﬁhé)che leader

IﬁﬂUﬂOS eC|p|ta888 surface plasnon resqgnan

BIRURRTEIT O £04R 485 amingrcidse ehiromdl 1Rr387 Amian: acids, and from 1 to

pHDIS P as ¢STE RO i1030)ReNIts t pehRMEIEAIdesnal YSi s,
matri aSS|sted Iaser desorptlonllonlzatlon

time- \gpﬁt@tpﬂnat RS mepyt)a 1rfezence e theraggef the fetus, counting from

HeQTracddyTRhd Mothet's lé@ﬁﬁ]@ﬂ%’uaﬂb&i&ﬁ@s@my referdéd 18348 %er@s
actlvgéqg cel | EortlngﬁéFACS and f|OMIC tonmetry

vel | gedalanahhyne n; 15 ms3et the dgye w@exg,o(gp@wood pressure
ibuthrogirit afef 20 Weklisasdt prégraA@y mat i ¢ activity or

Intergct I‘Sf'ustory of pre-ecl 1 >

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
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with other protein partners. Exenplary assays are
described in detail in US. Patent Application

wengiosresi on No. 2006/ 0067937 and PCT Publ i cat POTYUBENO7/012787

WO 06/ 034507. Any conpound that decreases sol ubl e

endoglin levels by at |east 10% 20% preferably 30%

nore preferably at |east 40% or 50% and nost

preferably at |east 60% 70% 80% 90%or nore is

consi dered a therapeutic conpound of the invention. By

"fragnent" is neant a portion of a polypeptide or

nucl eic acid nolecule. This portion contains,

preferably, at |east 10% 20% 30% 40% 50% 60%

Ablrastd@oamipe agidssnseferably 20305 40,156n68.170080,t99 10&11d Pkt 130, 140,
| g [ r I i de- Y .

30y 2o 254 3T G025 R ABERY iy iy BUBRRL, Fhuoteic accs,

dxolengbof copparigoGeqenoes Wibgengolly b8e0 leasilfip 501010125, 150, 200,

‘ 40HS, ind 1 2
300720875y 408, 300, R0 B B ol iy 0gs Poosloct 3age. 131, orar
g6t 1 M nuckotdessHonorg 0 Hdd ogyii can adsoi redfer oo 2 sudysgantial similarity

) i ik f

FARIE Al ARERLS o8RO T i Bckor
dclethe entibaes ave dBctedyi mahiscasts homobigydefes b asihdadtyrsufficient

. i ' ' ; 1 to. . .
IEEHATEE brodoh SEarBpist w1 faNy Blop il prilgip o isse.
t o 1039, “homahized adfigstlyii icineattiad éamuBypglohekn amimnaid sequence

- P t It fetus, ..
e I RO ERER I TR XL -
dsarlyathepatibody williediitain befhathe tight chaimasiweelkas atBsast the variable

) i r Lan”. i s _nmeant e de nmen

PRy DUBET TR Sbay Do BRA nehilf il BRECCaf, oo, or

&H4pregipma € the Hegvachidin. s Ty umdnizadeantibbdyrpemprises a framework region
[ Ao 1] evi.ous di i s_of. .

PR AIRRA SRl e S UG HRERGEIAN ot smpmppoglobutin and a

kypeletrentirivy detarninngsagips (CDR) daveg velsstottiallp the amihateeid sequence

famly. > "hoool ogous” 1,S_neant ,any gene or

S?g]{‘é%{ Rﬁg’gg S%“ﬁ}}’g%‘ﬁg@“b@g%gmg{’ﬁ 8%1%"%“%??3/6 honol ogy,

nor e [fleetmilnid hurdifed>0ftbodBgs ofd Y nBGeanmrtadid sdsidues introduced

£ Ly. 90%.0r . more honol.ogy to nown.gene .or .
B YOI o B LB RIS JRp g B e By win
sempasecebstantidiynal efgo lsist @reotm typizally abs,ovakiable dainains (Fab, Fab',
EFtoL, 1102, 80 8. b ' ISy OB R e o o

~ N neral,
obapan-hsman smogmenglebuliv add deatsubsiastially alndflthe BRirelgions are those of

B2 3hngglon et i seigenc sz sniige Sgmaty il
eompesesit 1687a pontion ofian ilsmanogiobwdin demstantsel®inqFa) tydscally that of a
human immunoglobulin. By “complementarity determining region (CDR)” is meant the
three hypervariable sequences in the variable regions within each of the immunoglobulin
light and heavy chains. By “framework region (FR)” is meant the sequences of amino
acids located on either side of the three hypervariable sequences (CDR) of the
immunoglobulin light and heavy chains.

The FR and CDR regions of the humanized antibody need not correspond
precisely to the parental sequences, e.g., the import CDR or the consensus FR may be

mutagenized by substitution, insertion or deletion of at least one residue so that the CDR.
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the |l ength of conparison sequences will generally be
at least 25, 50, 100, 125, 150, 200, 250, 300, 350,

waeos/oar8 500, 550, 600, 650, 700, 800, 900, ROD0S2007/012787

1100, 1200, 131 1, or at l|least 1761 nucl eotides or
nore. "Honol ogy" can also refer to a substantia
simlarity between an epitope used to generate

anti bodi es and the protein or fragnent thereof to
whi ch the anti bodies are directed. In this case,
honol ogy refers to a simlarity sufficient to elicit
the production of antibodies that can specifically
recogni ze the protein at issue, By "humanized

ankR Besddure gt shatsindosgmot ﬁ?ﬂﬁ@@’l“b@uﬂl‘i}’ﬁf thgicABSegeYysPr the import
51?[?%)%2 C ¥R d@Hon® holWeR SR nb &y &@dnshvieatUsusl, 2l &lakier 5%,

ding to a redetermned antigen. Odinarily, th
preférablayP b, land sisst peFerally B e 9I5|°/‘g<h"ith% Remapized gftiody gesidues

G E@@%&voﬁ?fb ¥05d @ﬂ%@ ﬁemal PR%d @ﬂl@@é@ﬁeﬁ&@' n. The

anti |nc | , hinge,

CH4 r By bybridizet henqaemr @Hfarfn a @Hblemﬁﬁ?ﬁﬁ?dz@eieﬁhlelbﬁwn
%prehﬁﬁwgglgﬂ@mgé sE&&'n@éb GF BortibAVINRRo$, Hﬂa&@%oﬁk lcUndltlons

am no a gquence O huhan i nmuno obul i n and
af stongérene (Ser; 12y \Edtl@ntm’frgﬁg Metlp@hE (L@WZ? 1383%g 1987; Kimmel,
Wﬁm Aggrh{gzy 15%‘8?1?%8‘? %r@x%ﬁﬂl‘éeﬂﬁﬁ ol sdlt SRR will

mTunog uences). Cenerally, a
rdivarily @d lesa thancdputizsd roMaNeel B mM fisodiumycitrats prgdasably less

ltﬂ]a'hra%g Hnﬂ/f] Ratt add Hh it &H’Qtte iR MBRPRLIEBBLy felk than

genera umani ze ant | dy w | rrprl Se

abtbxstZéﬁth] N3Clainid 26 fmf trisedivm cimate- bm}' styngepey hybridjgation can be
i ahl. o)

Wﬁ{a r%g ﬁl lgeoe{r@ rﬂ% ol T‘mu{: ﬁ% ent e(ga bfo}xﬁarﬁ%pwpgz I}uéhrétrmgency

hgbmd;zpmrbambetoﬂmsmdoh the mmen efiet leastrabay BéBuformamide, and most

Brdrebiyd *féatsfﬂgﬁoh?&{)% harftfie t Bftirl g&{tsggg%@%{wimm

f‘ g 3’ nmuno I N consensus seguence

bcd'ramlxenicladﬁt ﬂeblpdlyltlmpﬁ omudcayt atiout 3Q°6hprare preferablypd at lgast about

v p(?,c%ﬁl n(%cfastt %2& EE%?% %Qé{labgutcﬁﬂét %l:hg g&@goﬁzﬁ%ameters, such as

a human 1 nmuno
hcybmhtzmmm:ae,l thy coletntrationi quletewnare £-Cojum dedenyhswifate (SDS),

h .
SR RO PA905 B i Bt e
Rexadows lﬂvalsnﬁ‘snﬁgeﬂdyraﬁavmﬂpllsh@ Mncc(rﬁl_ﬂ)ﬂng tbesmpuq ¢pmditions as
t‘?’)ﬁgtgegp e% é)?e];ferrgﬁ gr?lb&ﬁ{ngﬁt 1%8%%'2]}&?% at%'()dé if? f756 Hﬁ\d NaCl,

e sequénces
i7|5nnmv£bgilsmd1uim ditrate pintl m 8DiSe du y nodra ipreferrdthembdliment, GRtidization

0570 STAOL R 0L oG5 98, 67 RSB0 rmari,
GhR100 pighal mmmmmmy DA (ssDNA). In a most preferred embodiment,
hybridization will occur at 42°C in 250 mM NaCl, 25 mM trisodium citrate, 1% SDS,
50% formamide, and 200 pg/ml ssDNA. Useful vaﬁaﬁons on these conditions will be
readily apparent to those skilled in the art.

For most applications, washing steps that follow hybridization will also vary in
stringency. Wash stringency conditions can be defined by salt concentration and by
temperature. As above, wash stringency can be increased by decreasing salt
concentration or by increasing temperature. For example, stringent salt concentration for

the wash steps will preferably be less than about 30 mM NaCl and 3 mM trisodium
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nmut ageni zed by substitution, insertion or deletion of
at | east one residue so that the CDRor FR residue at

WO ba@s/03028%2 does not correspond to either the cPOBFESENT012787

or the inport antibody. Such nutations, however, wll

not be extensive. Usually, at |east 75% preferably

90% and nost preferably at | east 95% of the humani zed

anti body residues will correspond to those of the

parental FR and CDR sequences. By "hybridize" is neant

pair to forma doubl e-stranded nol ecul e bet ween

conpl enentary pol ynucl eoti de sequences, or portions

t hereof, under various conditions of stringency. (See,

eitmgyte, aMﬁhiosarrdfeBéﬂg tess tiah labolg IEnﬁMﬂﬁhCl didl2t. 3 9V thSRITum citrate.

e 5 9 For, ex | e
SRRy bBbARES e SREUTE, ot i Fropt W Al BT Bctemperature
t)f]ru‘?tﬂeasb ahdut 258C, mhbie Grefarably/&F altrMaIsir dboarld2ra@, @hd fridlsEpreferably of at

PR LSEREh . 9 ob e eabe AR, PR PR e M ssipoo m

Ragl, Mﬁﬁﬁnsadlﬂmﬁﬁtrﬁm drid G O%H SIS.Ciri & ﬂab& priefaiedtembvdBAeNt, wash

AFELoEt B0rPE g 15 M QiR suBM o fBariigtie, nd 01% SDS. Ina

siosi prgfemest ehgtbﬂhﬂem,a&ashrst@amb e,cabtaaﬁﬂ‘!{dm 15 iV NaCl, 1.5 mM

[ esence, o t 350 f or mam de,, and
BISSHERL Grleniiq 0385080 Aisiid ¥R theft stmoipns will be.
teadide appaiét t6 cHodé tshnaanm}lle lartD Hibridizatiyn tedBhidaés are well known to

PR G i B 58 et s X reee by DeT s icience
290 180,42C7); \Gatuiydtetg aaaimotghéy@ qprq@awaﬂe,mfassczﬁm d3:3961, 1975);

B L (3P B Pl S i o Yo

PO0 IQ?(BéxlgSt il Kimmaelr (Gubdle dauarozeaﬂar mlnlzng(mmqu@s 1098 eAcademic

B N M A e ol s S Sy 2! Semuat, Cold

SpexiieHarbon LabgtairePress] W%@Hﬁent hybr i dld zation will
occur _at . 300C jn 750 niV 75 mMMtrisodiumcitrate,
and 15y SE&averng growth 1gf rﬁ%@ﬂl &R Jameant 2 syndrome resulting in a

iyt pRtathioh isfeds th eréint Sffthe pPed@ed a1 N@éi%ht f'élothg"glastatlonal

TR LT S —
@mfgm léédtlﬁﬁ’&@&‘bol’g?ﬂ 16 nﬁyb bi. wlb:zaélwmhem (b'** p&6éiiiile fr gé&&%onal age

50 tr] |umC|tr 1% SDS, 50%
?%P%éﬁﬁ% gamlech% b%{l}‘ Heleht ﬁgw aSE.REHE- gRd infant sex

(rase aﬁ@BGwes Qs Gindesl. 86200.208 APP3Y. e%es%@ox‘vm?wel ght babies
ski Iedlnthe art nmost appl ications,

e 358 eiREed fopy oWﬁWgr Bﬁﬁf%’rl?'o%e\ﬂﬁﬁﬁ) |B@-mpﬁlws a condition
Bidwm@eésoci@sdwesthmurgeseyGaondi ti ons can be defi ned

by salt .concentration and b
y af‘B “metr?ce r}s meant a measure. " A metric may be used, for example, to compare

the levels of a polypeptide or nucleic acid molecule of interest. Exemplary metrics
include, but are not limited to, mathematical formulas or algorithms, such as ratios. The
metric to be used is that which best discriminates between levels of soluble endoglin,
sFlt-1, VEGF, PIGF, or any combination thereof, in a subject having pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia, and a normal control subject.
Depending on the metric that is used the diagnostic indicator of pregnancy related

hypertensive disorder may be significantly above or below a reference value (e.g., from a
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tenperature. As above, wash stringency can be
i ncreased by decreasing salt concentration or by

WO pe8e3R8Ng tenperature. For exanpl e, stringenPCEHEB1007/012787

concentration for the wash steps will preferably be

| ess than about 30 mM NaCl and 3 mMtrisodiuntitrate,

and nost preferably |ess than about 15 mM NaC and 1.5
raMtrisodiumcitrate. Stringent tenperature

conditions for the wash steps will ordinarily include

a tenperature of at |east about 25C, nore preferably

of at |east about 42C, and nost preferably of at | east

about 68C. In a preferred enbodi nent, wash steps w |

oarttt] satject ot havind a pidghakdy, re&tdﬂi\ﬂ)béﬁétﬁd\ielﬁfsdrﬁéﬂ).asemble endoglin

nd 0.1% SDS...In a nore preferr nt, wash
VeliS dgjerpingd bymepsuring ¢ Wﬁ%@m L EnPRRL Erah factor),
o1 fok (fee abul) b%lﬁﬁ%ndbghﬂ sHIs1 weefseﬂéaedree B9QHaéa3BRhg the

wash steps will, occur at 68C | mM Na .5 mV
pPU A HEec Peungd e bwpdgo 25 ?ctsaad?rttf)@ﬁa‘flt@ :Sg‘i“gldi*b ge). -
mcmazlameﬂém h&[&btéﬂrﬁbﬁedg@ xh?e&%h%/t}ﬁﬁmﬁﬁﬁﬂ bf frée Pimlsl@r free
in e ar ridization techni S. are. _we
&?&%ﬁf 1o nphﬁ ddRisFitdd Preeremplary FFgicas g‘ﬁ‘ék’&’ﬁﬁé&“ PIGF)], also
fe@’én@(ﬁrﬂﬁhﬁe priefbc BRMs@ artinghgidpéh e ihR @')Qﬁ) 19@10’31%9 example is the
stel n_and Hogness (Proc. Natl

(ieMine SgRe Reomi anscmenistngas. (e ¢ 0SB EBidglin

pcﬁlyﬁ@t%»l’lﬂGFBl\Qlt Qﬁb‘thel\%s{eﬁ&dr? tgﬁ{ug@ i'\s/gtll‘]@eg)dllogkriﬁ\%\(gtﬂfﬂ%le endoglin +

d Ki
ﬁ{ﬂﬁ!}gs‘g‘g 1@%365%&'&%3&1% qireglg%r ofiasie Ve eyemplaey mettics as

to £hordal refﬁ&h@&ié'a&ﬁa 0Qtid Mdicatdr le@BEH—&Ilﬁhys:a ar eclamp51a
I\/an al , Col d Spr Har bor Laboratory_ Press,

otheR E¥agple e § FRsPEsTREntiat he Aevel S ERy it @%@S’rhle gndoglin in

SETTHEI0GR se6stidl thihfdGtekd ind dabjebhand@edaidatiB Kkdddifa VaBiSof sFlt1 x
§)cgat 10 rcent of the predicted fetal weight for the

ublsengd 1n (gERe)dp epghetrimpssies usipg theclghpwing qgpation: %HPE‘FFt =
(Eraa i sSEMg) BNthe sédoRll in@Redior - qum izlsEh@ lmegﬁist trfindbter], where a
wei ght |ess than_ 2,500 or below't he
Yalpe gisater g0 &- ot r@%g@& eﬁafltla@@ala%)daﬁdlpqe@05t& ipdigator of pre-

E@anﬁéia of eé]!nhf):ha V‘Wdﬂﬁionﬁﬁhe‘tﬂi@ﬂr@fdd@@l@é dp"%g@u& Ef f}ﬁ“sﬁt-l level

Edblsrbjund s sk o A Rob S cimamee frhand beaamigmpers, where o

baké aﬁi‘ €hadl(5 0, 2,8rdre de. §0a9831t1‘$é7351{le)ff9f f( AieRl lgtok @.ﬂ:@ng) isa
" Pre-ecl anpsia is a cond |t|on nown

‘igg’é‘i‘ﬁt‘ﬁt‘%é%”t?fﬂrﬁﬁaWSB@&“ lBppsiget ric” is rreant a

meas Upgy oftiihétries BBihe BByvenB6A card RAthEXRORIAE thd BME Q’MIﬁother or
the | evel s of a pol ypeptide or nucleic¢ acid mlecu

gistatiopakagsiof thedafant.4r parivt rAesof the meties camalsarleclmﬁ eNOS, TGF-

Bi 6t Bsdr POI, 18RS eyRtical fornulas or algorithms, such
as ratios. _2The_
By “nitric oxide synthase” or “NOS” is meant an enzyme that catalyzes the

formation of nitric oxide (NO) from oxygen and arginine. NOS is a complex enzyme
containing several cofactors, a heme group which is part of the catalytic site, an
N-terminal oxygenase domain, which belongs to the class of haem-thiolate proteins, and
a C-terminal reductase domain which is homologous to NADPH:P450 reductase. NOS
produces NO by catalysing a five-electron oxidation of a guanidino nitrogen of
L-arginine (L-Arg). Oxidation of L-Arg to L-citrulline occurs via two successive

monooxygenation reactions producing N-hydroxy-L-arginine as an intermediate. The
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nmetric to be used is that which best discrimnates
bet ween | evel s of soluble endoglin, sFlt-1, VEGF,

Ww@R@B/ 03283 any conbi nation thereof, in a subjeceChEsiongo12787

pregnancy rel ated hypertensive disorder, such as

pre-ecl anpsia or eclanpsia, and a normal contro

subj ect. Depending on the netric that is used the

di agnostic indicator of pregnancy rel ated hypertensive

di sorder may be significantly above or bel ow a

reference value (e.g., fromacontrol subject not

havi ng a pregnancy rel ated hypertensive disorder).

Sol ubl e endoglln | evel is determ ned by neasuri t he
Hyterdamaisy linkeg betwegn the qsygenase gad FRIuEISGIQIAIAS ¢ ‘8? g
2aM-8irdind deb86nct. B ATt 4thbW BRI bhs =Shal dignkl Iremehy diverse

is nmeasured by neasuring the anount of free, bound
physeologwehwecq%ewm \%aé PESyUre Gpntrely RFurgiFnSI{ssiqR, lgagning and
ek )and\égﬁzg}%ona:rﬁ%tlbﬁé’ £ éd&%&n@%ﬁ&cﬂkﬁed by

neasurlng the anmount of free PIG-_or free VEGF (

not bdumemmalsthree tistinehgenes epsoda NOSrspEyes; ge‘frgmlt(rﬂVOS or
Ny E%yf“okﬁ’ﬁeqcnhlmb@ @Qo*s of No%4) Iusa &lottesial (éNOS or NOS-3). eNOS
pre-ecl anpsia_anti-an en|c I ndex AAI% t he
@(@nmb@mgsm@tep@qd@h? osglizadion te glia membranes is mediated by
2 ans% Q&;@Mﬁiﬁ@g&ﬁﬁm &d*pogt.%é(smidﬁm falRRePatibn In

t "anot her "exenplary metric 1s

méy mm gren(Sﬁlﬂaﬁam@erémoglleuNDS is@fPS. 1) zZPI GF. An
i ncre ;er-eEllaﬁl ¥ﬁlaﬂﬁ REioBLALR in@ix (FRESH” [WReX BIEhAS ¥f sFit-

metrics to a nornal reference is a

di¥gaEst PGH mﬂ@a@n nncb¢at<prroefa@e+aamm°@ﬁﬁ@6{ afyp<iAd greater than
/'}? ;nEFer p@égz[ngéi' EB‘JT %I h R, Ishﬁdwwgénéﬁgy tited ﬁyﬁér&nswe

endoglin in the first” and second
disondest sich a preacclampsie or rgkcfoue-edleawbing the delta

val ue I%f “s%ﬁlbﬁé eﬁilo%ﬁh%m'{ -%%Bg&g!: Hc‘]efc’_s gqgézi Eheergﬁ@ of (sF 1t-1 +0.25

trimester usin g equation:
(sefebtd emdoslﬁl)@lGFn Fonexareploralvalng a3, or highex Plrftfbrakly 100 or higher,

?’Eg%)rf) ?&I%rggl,yfigrbsoﬁm}é %Jeggsgc;ﬁ?;uve%rptﬁe%%@' P&n?ﬂ&ﬁ%ﬁ bssociated
di/i&ghmrtiensibmdhdaasapre@blapm@iamleahpmsa or ecl anpsi a.

eve Bt s IFBUOL AR 00 Al A e
fcbnsetcte&irid sgelte maytas rtmp@mtrgpewhmesmm whenthegppropeiate molecules
?m c)]\‘fptlgn?l%%%@;ne?r()?elrgal aegano%gta :t(%: Jchl\éﬁraéﬁlltdgg sefg]ﬂénce(s).

pr e- ecB)a‘r‘;manaamutleailmand)le Aaryiedt is mpanha cartiesthef is phpsiologically

B o e
reempousd with vethsloltlmadmnmt@mnﬂ' @Emlﬂhrymhabﬁa@hm;b'_zcceptable
l O X § ' ot
Ichf%gﬁ §%ln\r¢g ésl‘n]%lg)g}/okt)ﬁ&{l S gleé&/@g%%m@gﬁ&llchceptg@cmers and
their formulations are known to one skilled in the art and described, for example, in

Remington’s Pharmaceutical Sciences, (20th 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
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formation of nitric oxide (NO from oxygen and
arginine. NOS is a conplex enzyne containing several

wa@oedoaosmss, a heme group which is part of the pet/@byni/ei2787

site, an N-term nal oxygenase donain, which belongs to

the class of haemthiolate proteins, and a Cterm nal

reduct ase donmai n whi ch i s honol ogous to NADPH: P450

reduct ase. NOS produces NO by catal ysing a

five-electron oxidation of a guanidino nitrogen of

L-arginine (L-Arg). Oxidation of L-Arg to L-citrulline

occurs via two successi ve nonooxygenati on reactions

produci ng i V-hydroxy-L-argi nine as an internediate.

Techartiansl RGNS kxprkessed bgtcwee and kmoytiyigeptabmstrid the placenta and
el ! - sequence. NO . .

RS BleB e BT IR BRRbE et S B B B RO g Sctvation of

endathedial phisspastiogadyirophaidas selds. such as bl ood pressure

contraql .. neurotr.ansm ssiqn, |earning and npr and e
o0 By oBRHTPHERT 1 ek b e SR HaR 5 pBRAR dbtec PR o addition in
aaolvblesendbgiing sFlili1s P1GIE, tor (AIEE na¢leio deidabletde thatsindicative of a
neur onal. r NOS-1), cytokine-inducible (i
BRR0S ol R b R afop A TS PR S5 PR rpILsms are known to
thersiil kdertsans and atesdbseriitkde OB xmpke| by Ruatoer d1.0 Biochem. .lf 339:579-
i al, nenhr s i.s mediated oir.an tion )
RO o8 i naR Rk JEike et A it a £ 5odhe 1 Plymorphism
praly b tpeasentt in ﬁh\e pﬂomopér&éﬁﬁlgsned, Ee)ﬁﬂﬁib@d irémﬁfgsﬁ:ﬁﬁe_:,tiﬂ@omc sequence, or
I nvention,, the IS . "Qre-gec la .. .
TSIl shBE 0T ik PO AmITES GHE5E PR ralivgs it the
siddglin beiEnElute Al dFast feedrtis of lGd?GdikIfﬁfrDihtl@{l] 7 at %8 bases beyond the
t1.-angl ogenl c .activ)f. greater than , nhore
gFeé‘f‘e"?Sg?’@ g‘ﬂ’é’é{‘%{” ‘flhé\];g%,é’ f@%'ﬂdi cative of a
pr egnByCpragahmdyadlafdispesassivadisirdar demeatt bl c8adition or disease or
re-ecl sia or. risk of (ﬁre- ecl anpsi a, B%(iﬁ"sol ub(]be ‘
BIFEBIY Pl i #5s05iget S & BAISER 2L by ah TR if Lippasprgpsure.
Ir&lﬁlded h;nb;lg thtse 3ﬂ1!ldi’gbtﬁs 28 ﬂﬁz?édl iﬁx]lﬁd?i (fgtguﬁiﬂg peotAdfitteore @clampsia,
val ue o .0 er, prefer or er,. or
B Ty Per ERizsia) Slsomsie: aRusianel DReHEr o L igy Sypdrome,
(Hea DA, ¥leo HEP liveddrizOmead6Wlatierd), Whhiption PRIckABSEROnic

- i 1 . " |
RSO PPoRAEY DFUnIE: WERBS BIRMATSSBIGSIoR BEGPrednancy with a small

it GUEALG{aS deeA(SE APRRLEL BEhbild B4 Gbted chﬁ:)éItﬁ&u%]ﬁn’@ ahcy with a SGA
when th opri.afe nolecules (e

P ST 00t HRR ASHOCIiaE Wb BYPOseBRB ot gl b e fnfian.

r €gul BY Opye-afatipiaei leanBthe nlla /sy dliddzddr!thlat is characterized by
N LN
livdraidemadricbegil Aedrodtidtrhslits @Re kd pREndtcy o ehe 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
apaﬁ), (2) new onset proteinuria (1+ by dipstik on urinalysis, > 300mg of protein in a 24-
hour urine collection, or a single random urine sample having a protein/creatinine ratio

>0.3), and (3) resolution of hypertension and proteinuria by 12 weeks postpartum.
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conpound with which it is adm nistered. One exenpl ary
phar maceutical ly acceptable carrier substance is

w@byosioad2es)i cal saline. O her physiologically apcCEpsmbi/@2787

carriers and their fornulations are known to one

skilled in the art and described, for exanple, in

Rem ngton's Pharmaceutical Sciences, (20th edition),

ed. A Gennaro, 2000, Lippincott, WIllians & WI ki ns,

Phi | adel phia, PA. By "placental growth factor (PIGF)"

is neant a manmalian growh factor that is honol ogous

to the protein defined by GenBank accessi on nunber

P49763 and that has Pl G- biological activity. PIGFis

8e@y pRsylahmds BqRetallp defisddondi g diastolib BPVEGH fuatlg (generally

and can be found. in ¢t i Stinc forms t.

EBIHAPE Do StReion AL SO D of B8 bt st Eerized by o
%ﬁneﬁ@ﬂ o‘ﬂBrEg‘x‘ahﬁtdi Bj0he prasih sn & a4Hoar nhﬁ&:mﬁeatlmdr two random
Pl G- bi ol ogi C%l thI ities in |5?uct| hvpertension and -
HFing Fﬂeé}%?f}sdﬂ i g L8t Breteinhy Jé%% cl-aff B dinfia, hypertension an
?m&hﬂﬁé g&ieraﬂ@l dc&ur Withinl s%’vlérﬂdidyy of éﬂ:ﬂhﬂbd:raslh sevelrd pre-@j/ampsxa,

pol ynor phi snt’ i s nmeant, a t'th ﬁ, L Q0. ced Tiver
SONCE YRS TSRS SR EY STB AT FInr L E@% @‘PFW gpplysip, elevated live
@?ﬁ:mesofoawb/ﬁg:eldﬁ?@r%blt@,rr@giad:a%bﬁﬁ'lsirﬁultdiﬁbusl55 ot orily oaé syeptom at a
of "a _predisposition to deve re-ec si,a or
digea hiEHP sytemp & Shae %39 5?*@‘@1%??0 hB ke iopgin (510000

?gﬂdlﬁznn&@&eaummswo m aﬁcpmc@&wmwr (ﬂsfxo 1 %:¢50) et:caaionauy,
| OC

e et e b oo T, EhF o o
REndtb @S e eférfed tBas PEQNRPSA. ”smmpﬁe Carﬂﬂs@ [iﬁludkel&dﬁuﬂgtlon or
frame, intronic sequence, ofr untrans*at ﬂL?%TP

GrmaEt VRSN ugh X e PeteiprioH T e
PRHPSHA E‘m&%ﬁ@) ArfdCthb E6htaul ﬁeﬁaﬁ@sysfb&e(dg Qébrﬂframnd Rerebral

i ntron at 26 bases ‘heyond the 3' end, of ex

EToBPage). GBS SHEIoTE 9F P saipores Ao PEpeoipry o tie Svelopment

Ry REleb@ Sletea sHBREsahasmh 5F SRANblodAYesseRdh lheﬂﬂdﬁrry
di sease or pregnancy_ that _i,s associated with

char ad@3¥] rprgx@atugﬁ/prgﬁac}aﬁmsgla demeantpresse a.Bllpéléiéﬂp‘bonset of symptoms

| agl wided cprBNgetinese conditions are pre-eclanpsia
(i ncluding renaturedgée ecl a S|a

Sev
pr e- edt¥ rﬁ§§$ta‘)y0h§ CPRRIdR 1S xa am ﬁ%&up&x of Bﬁld molecules

HELWR a8 ¥RAER1FRs. {thepridMEddSin eﬁh&uataer delld fr6rh pRosEygI@Elin H2 (PGH2)
| ow pl atel ets), abruption Flace hr onj

e aciosi aiihé RIS ATRSAGHe I SYTIFS aff &t PR, g eized by vaseular

réadbthbiirh @Ad sﬁﬁgthﬁfl%ﬂaa 3T, Widl@glaalf‘aﬁﬁh?' fn@ludes inhibition of platelet
gestatlonal e (S&) infant. It shou oe,not$d t hat

gﬁggwgafgtpp 5? lé)ﬁ@f stopih mussiea rediction of systegpic gp B monary vascular

e g aahREMitct PasdbiPRidnCasd Ritriudetis isskidaey.uded in this

deflnltlon "
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 a pregnancy related

hypertensive disorder, such as pre-eclampsia or eclampsia, a subject that is pregnant but
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By "pre-eclanpsia” is nmeant the nmulti-system di sorder
that is characterized by hypertension with proteinuria

w@eoos@aozes or both, gl omerul ar dysfunction, breCTUS2007/012787

edema, |iver edema, or coagul ation abnornmalities due

to pregnancy or the influence of a recent pregnancy.

Al forms of pre-eclanpsia, such as premature, mld
noderate, and severe pre-eclanpsia are included in

this definition. Pre-eclanpsia generally occurs after

the 20th week of gestation. Pre-eclanpsia is generally

defi ned as sone conbination of the foll ow ng synptons:

(1) a systolic blood pressure (BP) >140 nrHg and a

thie 3amplei m&&&%rlmihlgr@ixmmy Q. \ie t?deSﬁth&t setorahtrimester or before

| ]
G SRR SO RS R RSB P TR E sty AT 58 Plectapopsia or
eul?:r@%l)ﬁ Subject I Ifgpx@émﬁﬂ ahcehan; nohisto2ftof bpmgnaﬂdyrielated
ol | ection, ar on1ur| e sa
bt Sy S isatrn Snil PR s BOPaR o HARESR § ur b e Gt prognant,
ﬁyaﬁﬁpilb efs porified tfgendecpolyiieptidbyt a].l&d&ﬁﬁk@rmal concentration (i.e., not
rtum Sever e re- cla Sjia |s ner deflned
RARRTE S bEEias B B iR R g Dt o5 reseiipiea or
étﬂlarhpma)o Byagefigmce 4mi\3ﬁd|§e el ap a{eh))t sz/al(JQbr number derived from a
r.otei nuri aracterize asur )
Bt oA PRt FHer s Saade o 1ATEl o Regh falik frgpegher derived

from drﬂﬂdﬁmubjécﬁ tha$ RAGAERGSOWhE Suniile bEIgSdt by-tt Rast Gielbfie
ertensi on and

sti .
BB e e an R e TPt e De Ak, B ploodapessure
pﬂidﬂﬁb prdghas@y afaterpildiesd ﬁm@dum@@é@ahw BNIEBSihe Mother,

teinuria and, HELLP s rone henD
BFIEDL SR Rt PR o Batid T Rir SPREFa (e pLmPgl A fapily history of
ﬁl&rbcllﬁxﬁﬁsfa & d&lﬂrﬁ;ﬁﬂﬁwsb(}ﬁltﬁﬁe &ﬂﬂréhc@’ﬂ @arﬁ%lgpitﬁiﬂaﬂi oBvalue is a sample
time. HELLP syndro is C acterj ze y. evi dence of
AN ARsE ?%Vf-’(dﬁmsede eeldhptds kpgwa fhgve sunetappy related

hyieendivd disorasd shélﬁds%ﬁ&%dlaﬁs?&a(o? éQ1alnigki La.?that is matched to the sample

cas |onaIIy seyere anpsia can Jead to the

f BpAeRest gne sbibedplevingsribries gestaliongt age it thyistus, maternal age,

t&ﬁ{a(l) BRold rés@tfn@ d td Pregfanc@CrhaeRal Blood Bedstile HuAng BRegnancy,
o i.ncl ude dys t|o or dampge to geveral or gans

tOF e Taether, YIS of e Wer?mzréhag%nomﬁ@ 4 PEREBRIGH Bfatcd
W@&wmgmaar hAd a &'@ﬁnpﬁisﬁ,}y a8l pidpBancSTelatdd HYPeMsbve disorder

system (e.qg. el ebr, edema and cerebral henorrhage).
The obY o{%‘gsﬁ eﬁmbﬁét é%i“?%ﬂ‘é%e ghility|{p gawie apVeRall decrease preferably

@femo gRkntatet) rhdie pREvRAbBITRIOY:, 3109€ F0OR78bs, 80GITBOH U éreater change
ﬂﬁ%kﬁﬂ sn1of smal ] . bl ood vessel's in_the kldne

FHPTHER T augleirsgcsd. detecied yith Toﬁ@rfémrgwagﬁi assart {
WRPRISION”) SH G Wed(3 AnWB Bk gmﬁﬁé weeks. By

prostagyclin’ or "Pd2" is nmeant a nmenmper of the
fam | BY o.%/arlpqlf)l 1§ Bk tiFsve biopsy, cel] bodlly fluid (e.g., blood, serum,

plasma, urine, saliva, amniotic fluid, or cerebrospinal fluid) or other specimen obtained
from a subject. Desirably, the biological sample includes soluble endoglin nucleic acid
molecules or polypeptides or both.

By “small interfering RNAs (siRNAs)” is meant an isolated dsRNA molecule,
preferably greater than 10 nucleotides (nt) in length, more preferably greater than 15
nucleotides in length, and most preferably greater than 19 nucleotides in length that is
used to identify the target gene or mRNA to be degraded. A range of 19-25 nucleotides
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synt hesi zed by vascul ar endot hel i um and snoot h nuscl e.

PG 2 biological activity includes inhibition of

pl at el et aggregation, relaxation of snooth nuscl e,
reducti on of system c and pul nonary vascul ar

resi stance by direct vasodilation, and natriuresis in

ki dney. By “protein" or "polypeptide" or "polypeptide
fragnent" is nmeant any chain of nore than two am no

aci ds, regardl ess of post-transl ational nDdlflcatlon

(i the mosy |p;q,fet§94 e Bn sEN phos BB seamginclude,thort hapimBNAs in

alhick M&%@J o M NAApYexOF€ Wciidad WAty B8Rkl IRNA molecule.
peptide, or constltutéugéﬁpnon natural |y occurri

paRipeipeludes any foupef d rqtedlgicaly ¢legyeshprgdugts g larger dsRNA,
:%@n%hal ot ifRA TR, eé@rﬁﬁﬂ?ﬁﬂm }QﬁAl @%’rﬁheﬂcﬁ@q& FecHﬁn%@haBﬂ& produced

n pur poses nor mal erence sanpl e’

HéNé) ps el as alme@RNaﬁ(éwt fifens frhr@ najyrally ogsuEEtg RhIA by the addition,

S &Lb@ﬂ’ﬁﬁoﬁ r £ARRRite2HBh 8EbndGH m@n@‘ﬂu@ﬁoﬁd&r AR Bﬁé’ratlons can
ated ypertensive disorder, such as pre-ecl anpsi

ncledqz ﬁmslrlalona)fmmn@ekeotlmaﬁegab F’é“é’r?e‘iﬁt) theandf of éh?pl % 20, 21,
VS o8 3%@ By 8345 mﬁoﬁgﬁ?ﬁlﬁ‘fg@h &R -mork Qm&]@@tlcie's oFtheP’NA). Ina

seéond t'rinester or t he detection of a o
prefpmsd eymbodinansdhhRpek melesiiles comtgipraErhydsuyhgepyp. Nucleotides in

RLE RRFA %Hi’ sQ)rft gﬂré.{gﬁ? ir@f)mtl(ﬁm SR &Honig?AE nbR-standard nucleotides,
pregnant. and as no history of a pregnancy related
Hppledingmonwatutainpeartinguishecsidepprdeoayabgrfcieotifes. Collectively, all
C&lA 'JR?He@ g}ﬁ«?é&*&lr‘?ﬁéﬁe& nfés dn%lo%g bf Rﬁ@QnQﬁNAs%ﬁﬁ@PJe%nQ finvention

a puri erence pol ypeptide at a known nor nal
caned enby bet $udficientliesimilavto naﬁa‘&b&Nﬁﬂbafdf hes the abjhitnoymediate RNA

1?1{3%% &cggﬁﬁf&f g&é dHeRAL 84 A; x%ﬁ%? t@ﬁ)eMT}’eg AdPR Ak geted

ereﬁce st andard or TS

n‘dmga ma@a@tl on uﬁb epecifis MRANA madeaule thequghdhe mtroduction of small
e%ng'ﬁ}ﬂ%% Ase{ gelﬂ)%gmgﬁms d‘% L:d ﬁ@l@lrpqn&hate RNAi”

|ve rom ect t hat
nraf&rh tedthe @bthﬂnetosth#mwl%lm jidekifhwhich RMAs tlredﬁ be éiﬁgllaﬁéi

foll OV\BP Isdilubik %ﬁﬁ%lﬂ%ﬁ%ﬁ@% hgﬂ@hleaqgmggnttat}ﬁ'ofeﬁ{ &Ssmall molecule

mat er nal age, ressure prior
pecaggreand yhat rlvmdemaferathlm srecificaliy binds qusalwje ndaghiamolypeptide. A
dMlubCfé eﬁ&h 1 Wﬁa‘cgfg:tmgg bé t?@r fe, aﬂ%ht%ody antlbody-related
I agnosi s “0 pre anpS|a or "eclanpsi a, and a famly
hpeptide.yonsfor prage éié)liarqgsqra ofp seblbhﬂs@palm hndpl@wtlbv@ or soluble
r&%ﬁéﬁﬂﬁﬁmaﬁ%&%& eiot @andard or value is a sanple or
valu

erived froma subject that is known

to havBy ésqiublg wétnc (sFHel)A(aleh knayer 2§ GE-Rd) somgant the soluble form
tﬁﬁlﬂe 2h- pfege M%' Pﬁ)n% lo %‘Hﬁ-‘ oteﬁh@éﬁn’eﬁ b?'ﬁéﬁ@%ﬂk L&ession

/ ect east one of the follown
cmumwlléol léé,sﬂndtthaim sE\lgé biglogigal acEvity, Thabielagigal a‘“g}é“ty of an

sFIt-1 polypeptide may be assayed using any standard method, for example, by assaying

sFlt-1 binding to VEGF. sFlt-1 lacks the transmembrane domain and the cytoplasmic
tyrosine kinase domain of the Flt-1 receptor. sFlt-1 can bind to VEGF and PIGF with
high afﬁnity, but it cannot induce proliferation or angiogenesis and is therefore
functionally different from the Flt-1 and KDR receptors. sFlt-1 was initially purified

from human umbilical endothelial cells and later shown to be produced by trophoblast
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mat er nal bl ood pressure prior to pregnancy, naternal
bl ood pressure during pregnancy, BM of the nother,

wowioglso2es the fetus, prior diagnosis of a preptEOS3007/012787

rel at ed hypertenS|ve di sorder, and a famly history of
a pregnancy rel ated hypertensive di sorder By "reduce
or inhibit" is nmeant the ability to cause an overal
decrease preferably of 20% or greater, nore preferably
of 40% 50% 60% 70% 80% 90% or greater change in
the | evel of protein or nucleic acid, detected by the
af orenenti oned assays (see expression ), as conpared
to an untreated sanple By "sanp i s meant a tissue

bell;pgy:; voc eAd usef) d’gm"}‘ sFItdi 15‘:1(1@359&“,}’ Sgﬂto’o@mlb/emgwper or isoform. sFlt-
1
C er 1 %Eo J5eR g%gﬁa? ﬁrod@&phloﬁ'éénéﬂté‘ﬂﬁt re@ﬁ]t from e matic cleavage

er speci men obtained from a
sﬂtheeﬁlt-l rgepfor ahd Shat mantain sFledi fudlog@a'r&ﬂﬂé”tb’n & percexample, specific

téﬂ%gp?tg ggs%g lrélg%sgtl'# ﬂtﬁ‘xe%ﬂc@?tﬁ%ﬁp eéﬁé thé extracellular domain of Flt-

€s or rfering
ﬂseﬁﬂsltks)tts réleasataer iy -tarmnmslcpoamcsdoiij@RNAntntﬂlreelahen

prefe :
R i
divals ﬁqﬂlﬂympadeeoﬁthb ynvgntion but thataloed gotrpybstantiallyascagmize and bind

t h.t hat
N
tpb}.:ypajiﬁde qfiteé mvesntiors | Inent exarsplRNs antiioRjtnat gm\plﬁﬁaﬁa binds soluble

|n de. short. .h |r h
SR B¢ B Pttt BB 1S} SRR, oh aifibody s
I%pédéﬁdzdlb blmdstIAo]ubbd Qndeglnahlyndé Br an gpfitoge Riithin the extracellular domain

Eyg It)zﬁ‘ﬁ 1:311)‘% oepde v@ihﬁﬁi? x?ci ledé % &eﬁ'&c@%mg the peptide

essen
Yydieheiguendelamine acmbm mm@ofﬁnmmmmdoglwseaglw 3B), or amino

glyfd? hg q% g%lfﬁxgﬁld% Ler thJe lgarcrl]gp ?éq(lillr ﬁée ythgtcnﬁ%; éllr ﬁgy BWbe unique to

abludleadridopliw{e. @Nim the thmer dinrensticent std&ture Sfistiuble endoglin). In another

alterations..c [ ne ud |t| 9

enBpfes o RaoRy st epsto et Y PRt 5o OB LGRS IR or more

23 the'ZeﬁmnG racﬂ&eqﬁerﬁbkﬂslmwn mtbelm:aid yndedined e FEGUREr ¥B.

nucl e of,, .t he In,a f eryr Q t

The Ry Spistt: is Bt ot 3nBhfinge b of Phga B Anuman or non-

MugdaeaharEi@al, istiicH 4y (ANMA arfolrsec o klesepo4 pighe gpates dog, or a cat. Included
rise non t andar d_nucl eot lsdes

] |
. I1H\él§gtg{3%f’%€nﬁ-eaﬁ5%§}a§g%5tmaﬂ AUEr @8?“% esmor

deoxy rBprsubsthtidliyidentical ik axtinteehycleiahtidon ainind aid smi;uence that, when

el VR A BT AT o o5

ﬂw.%;%%, Rife, 1815848, 9046, 98%0, D&%, Aol 98%, ?%’onmd] 0f)e sddpiénce identity with a
Itsgctéoer@fnm{glr E"E“gg‘ﬂé gal?Almirg)raé;éq %388encre]eer S Ijafl en llnro?"fsce)fugle endoglin sequence.
“Substantial identity” may be used to refer to various types and lengths of sequence, such as full-
length sequence, epitopes or immunogenic peptides, functional domains, coding and/or
regulatory sequences, exons, introns, promoters, and genomic sequences. Percent identity
between two polypeptides or nucleic acid sequences is determined in various ways that are
within the skill in the art, for instance, using publicly available computer software such as Smith
Waterman Alignment (Smith, T. F. and M. S. Waterman (1981) J Mol Biol 147:195-7);
“BestFit” (Smith and Waterman, Advances in Applied Mathematics, 482-489 (1981)) as
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cl eavage and degradati on of a specific nmRNA nol ecul e
through the introduction of small interfering RNAs or

wWalsiBIN30285t 0 a cell or an organism As used heP€i/niS2007/012787

"mediate RNAI" refers to the ability to distinguish or

identify which RNAs are to be degraded. By "sol uble

endoglin binding nolecule"” is neant a protein or snal

nol ecul e conpound that binds, preferably specifically

bi nds, a sol ubl e endoglin polypeptide. A soluble

endogl i n bi ndi ng nol ecul e may be, for exanple, an

anti body, antibody-related peptide, one or nmore CDR

regi ons of a soluble endgﬁlln bi ndi ng anti body, or
mobrporatecemitpGenaMatohar et n@dp’vm endDaof(§9T) A tls of Protein Sequence

cfSth: e br?ﬁmo{ ’g‘ﬁd’ EP? REE recep Mﬁ% IEB%T a}é(%g‘g%rirogggﬁhm ent Search

Tmolt o&ltsshat, 8i B, &éfcﬁmabtay(ma@mammow eﬂ3-r10)rtﬁirA$132 BLAST-P,

Y IRy oy s v

@SA&@AR)SDﬁg'mn Mn aﬁdmda,rtﬂosmdﬂml in ftleer aremﬂﬂtmmheyappropn ate parameters

Flt-
B Héithe disaahar e P e e kit o dpFiet ipimal alignment over
&Bﬂa@) dbtimisequehcdsiteig donparel datgeneral; Frtprateisnthbiléitith of comparison

it pale ribar Bietupe g spemebbedh 44 B abopg, o0, 100, 10,

120naB0.0rd@l 11 50, 200 f 2302 800,350/ 00) @3 F| dr-at leastd 8K Ahino acids or more. For

BRI PEdr et ErratrorytaiePLbul edkmily At SR 25, 50. 100, 125, 150,
pPomase, aﬂODSSG |'409h4ﬂﬂ, a60,c8b| 600, 650, 200, 3085 908 emmﬁf HI0N 1200, 1311, or at

Fl tl 7(15![ élﬁcl)'{éqe e§ 8r S Ribs %rg%gﬁqo&%hﬁtrtggﬁ{gtpwes op Jetermlmng sequence
fdea@uyeﬁﬁaa doh@anngalDNAfsé@mnemmymﬂtNA sehm,%th%md}ﬁlcleoude is

Flt ceptor, and 1. mai nt ai n i cal

SAAToe 5 & Prroy RC oty GOMReRatHY ribsHiianT bRtalE s ubsttutons
withinahe tolfawing gfdﬁpﬂlg'hﬁﬂﬂiﬁ,aldﬁme vAlary Bolel€ine, leucine; aspartic acid, glutamic
extracel l.ul ar doomin 0 ece tor to rgp@ﬁny t he

‘i‘&‘ SR RAENS R TEF: 6?”"& P“‘f"‘%"?ﬁv BREIPe R alanine, tyrosine.
" specBY i“gphptymbiof @e-edl ampRanis naeaaommmde ﬂmoaﬁﬁg oply systolic

Rod A B T g minetzacn Sefitled B Cohimoy Heabishap wecks gestation,

@n elewldﬁdetqirdsteihuﬁa KBEYY @Hpsiild oA uSAAYySis, ﬁmmmb@m i# a 24 hour
bIO|O i cal sa whi ch nat ur al |, |nc %
5505t O ARl YR R BTt iﬁ%&a@ (@hresolution of

Wﬁeﬂbﬂﬂ&n érhﬁproﬁaﬁlﬁﬁ‘iaﬂ:lycm wbvbfel@;ﬂ%aﬁ@hu trhe sﬁxﬂﬁﬁﬂ’asl dF p@'@-@&lampsxa

not _bi.n e bound endogl i n er exanp

5 T Py RPALSPREPT A BB AT O R bR BF & perkophy, By

‘&@d@gims’loﬁduiﬁpsﬁaﬁ’ ia meam the gevelbpiniérd of Agy 6fthe 8G1RIWiHE 8Ymptoms
onmai n of endo gc cularly an %Pltope W thin

reras Tt B R SPRREY, G coma,

thrombocytopenia, liver edema, pulmonary edema, and cerebral edema.

By “transforming growth factor B (TGF-B)” is meant a mammalian growth factor
that has TGF-f biological activity and is a member of a family of 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.
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| eader sequence), amno acids 40 to 406 of human
endoglin (see FIGURE 30B), or am no acids 26 to 587

w@ eooslosidsg t he pepti de | eader sequence), thatPOBRYSINT/012787

may not be unique to soluble endoglin (e.g., in the

t hree di nenstional structure of soluble endoglin). In

anot her exanple, an antibody that specifically binds

to sol ubl e endoglin recogni zes one or nore of the

am no acid sequences shown in bold and underlined in

FI GURE 30B. By "subject"” is neant a manmmal, incl uding,

but not limted to, a human or nonhuman manmal , such

as a cow, a horse, a sheep, a pig, a goat, a dog, or a
tH:10170021d@ d92)n Ad‘descm&ii iniKingsteya s2prpy thg TGH-B superfamily has at

art ant | s. . . )
g 3R b D R RF efsped F6 lBITRuBiubilies i ighty pelated
saquenees.C The apgLElEsustshbifamilies incbyutel thafdlymahg ahe TGFEPsub-family,
P e e L G5y bl o 0 e
&Zﬂibeﬂ&ﬂ’othegg% [Dsfupﬂsz&%ly;emu enﬁemoeiﬂmgeﬁeﬁcwrbthuﬁ the activdn sub-
huc] ei c_agi 0. ac
Bl pompetine Bmp b Sl e b 86 St ofs,imioRrA 204 inhibing-B.
Wd&tﬁpﬂﬁaﬂeglg sﬁlﬁ-ﬁﬁfnl}lt l@vhi&[ irl]xeuﬂd ﬂﬁeﬁmﬂxﬁdlaérefagioPsSBNﬂ),z and
ence Suc as engt S pl

o St G Gaiee b rormatich Ot Tebi B and catiigs phen implanted

aidbr Ge skagoll intcmhiis @] UGB\ s&Xﬁﬁﬁlg, which@fdudes a number of
ronoters, a enomcC S uences er t t
DR PRy BEB EF SR OGN GEN B s By Beite Depeg memmbers
aethe rrmrnp duperﬂfa‘{rﬁfy Iﬁﬂl&d&\ﬂiésgrbéﬁailff&fegtlldﬁ(fnfféﬂoi _hFGD]!Fi-i)L GDF-
for .in ngce | C all a .
SRR, Aok, R Sl S sngh e SiRente iR ndli derived
hé&btrdphid gme[l: ambrl(vgrﬁﬁ)vm ﬁrﬂwaa théi&ﬁéDPi’l‘@li 6BiAGIublfhilies are
esS It m an er nan, n
ed ir A1oTLt i T anolB AR go P MMPEE St LT e Syperfamily, and
have®fleanteMagriuped {?nglﬁléi mpanSsﬂmafgér asukcRey Bﬂﬁao(elﬁl%%aued DVR
é&)lasdof Protslgﬂ uen egﬁg_ gucture Did‘q'g‘ «?h
p3gd 36} refaigd) %&F pAas EontEEAn WANS hisgtseds the term
ﬁ@@’r—ﬂé& 1?3%@ Ithro(14 C%ﬁ glﬁé;l!; eg%Acgi_;ifoﬂzNwlgﬁi{h_}degm%stAoséreﬁgﬁQ} réfer to
I O

@Emé?fsx)f 'ﬁvf SF A rf)afm ENEPRTPPREtS. RS ot aly Arnmu. Rev.
Nbgaémgsv TG TIABY; e vl eCubN OBAdh.| DAL, 13105877, 1997). TGF-B

illed in the art.c %ﬁdetern1ne S@yrog*late

’aw& aresyiae gfﬁé’&*%‘d? EOLptTh MARHILY. tisye ramegelipg, neurogenesis,
%Gl@{rbﬁd’i{?pﬂ;?ﬁ?@ chnl Qn@n@@é@éﬁgﬁ%%hll 8Yyped) mIEillFtB SI¢E linhibits cell

en (0] seguences e ar e
ﬁ&rﬁﬁw% ma?mm%f angdigan F@H@Q%t@ Yﬂs#ﬁmflgmmx proteins.

sequeng e‘ﬂ'ne‘fdﬂehtl&)ﬁmaﬁnﬂ’ @ambant @n afolnt BE1 When :ilfn@iﬁﬁfeﬁ\éﬂ ¥ither by
70, 80, 90, 1Q0, 110, .12

?fgﬁlmsmon diser tfyzséhe pRSiSL Ly 2ARy0V1V9 gpProgsh, i3 s paizgt suffering
B8 predetiampeiade e@laniiﬁ@ihes sﬁﬂbleﬂmloause D@iatigative mqh@ﬁﬂ&tt\ze

of, conparj son se ces eneral |y be at %ft 25

g uctiazn t

ezgymatg s o pre-ec ampsx or eclampsia as descrlbed erein.
“therapeutic amount™ can also mean an amount that when administered, either by

administration directly to the patient or by an ex vivo approach, to a patient suffering
from pre-eclampsia or eclampsia is sufficient to cause a reduction in the expression levels
of soluble endoglin or sFlt-1 or an increase in the expression levels of VEGF or PIGF as

measured by the assays described herein.

29



10

15

20

25

30

200, 250, 300, 350, 400, 450, 500, 550, 600, 650, 700,
800, 900, 1000, 1100, 1200, 131 1, or at |least 1761

wonasesmsiles or nore. It is understood that foPCTt/H82007/012787

pur poses of determ ning sequence identity when
conpari ng a DNA sequence to an RNA sequence, a thym ne
nucl eotide is equivalent to a uracil nucleotide.
Conservative substitutions typically include
substitutions within the follow ng groups: glycine,

al ani ne; valine, isoleucine, |eucine; aspartic acid,
glutam c acid, asparagi ne, glutam ne; serine,

t hreoni ne; |ysine, arginine; and phenyl al ani ne,

t yr os Bye'tre@jng”dy meantrasinghisteriag eslomppundibr ¢ phargantutizaly

ok i B TP OGP 5505
g'emm”anferb( ®@)adremsisrisg treginemngtanisubject dlreddy sdffpgng koor disease
NCh t‘ilb §u%]€§cos é%dfﬁonp Wéfg}a%] the® }J%f_}ecp%li!i ogelgle%s suffering from

co ection omurine protein/c Inishe 1 a
a@r@mmmmycam@s@lsmmd with Hyppdeitsens sueh arpde-eclampsm or

Q&]Qﬁmgén?,%ak@d Qxy ldleatl %'6?1 o@ %gf‘ﬁ{e %mar t% fyu%pq S gé gnbed below

re- sacana e ren ct'ion an
gt thease) bﬁmhe dirgnosi) meihoés d:ascdnlyqdel-remnp ffy “pRyetitsdisqasainmefers to

Bl FELBADSL At Tl i 43RO i Bl . or
othepwiseatgisk qff dgyeloping a ]sae'tumlmediseasa) negeferably a subject is determined to
BQQ %@P@&%ﬁ@ Q@%—ég‘@éﬁ? gfrg}]clarg B%r I v&?ﬁ)ﬁf eﬂ%%}%sgg methods
(iél’s@ﬁibtr) Hergiq. (Hhaptin ghenclaimres| andrengmdlmctnti aching ishhd administrationto a

b f f I
Kbl A0 G} iap 8l & PRl TuReF Dot Pten found
ubi g uBtyd‘tmplyoblast’i/srmelnt titeeneseandermabtell lagerccovbring thertdestocyst
Ihgmaljo)ﬁe e GFen‘% 095{8-\# Er di fvffheur:he Ll atb%fegsla/ﬁsen%{nshment from

phogenesi's ors reV|e
ﬁde mdther, tHeevells Gaithbutsltcmthe anﬁeﬁ%nﬁﬁ thg ﬂ]ﬁ@@ita Massaque

t al ds_Ce 17 94 Ki
0 4 bl e G ) 98 R v
Bictsir thizt 9 Hcﬁﬂ&logcﬂﬁlo mac_agayvm frstod dsﬁmechﬁdj SnPé{exﬁg\@dsey,Bz 671;

f
5385 855 L0055 o ERRL AN RED. Bl SRl IR 12,

heM)] andriab MEGEF b&tp@m estiviiyh eVEGE exBBvdsaydycosylated homodimer and
fani,li Cilﬁ . the T btél . . .
Bk PR AT PP €oty P avorP iy Dt ectiviy of
areerE(HF mmcﬂmdes ithed ﬂsramotxon tfelextive Igﬁrwﬂhmf ohsvddar PRAIIREIS] cells or
pe oor
pr ot 1é:glns ¢ dé)%%legelf il ciugﬁ?'f‘ B fqn’S H‘?)ercf}d’ered?’ VEGF
hlemelesaarm VEGE famﬂy\memlndn o mofcmn deryu ‘ﬁEGFbA,A/EGH-B VEGF-C
o S b
VRBC B TUPCASRRSRLERLER) QP ARty e e
YEGT12t oc VEGH 66 msorfmtn GFisdier eictl 9fdi Bioh @lieraR66,clAO8 714954, 1991;
WBGE#a B! BOLES Merastasis 15:153-158, 1996), which is described in U.S. Patent
Nos. 6,447,768; 5,219,739, and 5,194,596, hereby incorporated by reference. Also
included are mutant forms of VEGF such as the KDR-selective VEGF and Flt-selective
VEGF described in Gille et al. (J. Biol. Chem. 276:3222-3230, 2001). As used herein
VEGEF also includes any modified forms of VEGF such as those described in LeCouter et
al. (Science 299:890-893, 2003). Although human VEGF is preferred, the invention is
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under the skin or into nuscles. The 60A sub-famly,
whi ch includes a nunber of manmalian honol ogs, with

w@siososn8iict i ve activity, including BW5-8. O P€T/US2007/012787

menbers of the TG--b superfam |y include the gross
differentiation factor 1 (GDF-1), GDF- 3/VGR-2,

dorsalin, nodal, nullerian-inhibiting substance (MYS),

and glial-derived neurotrophic growth factor (GDNF).

It is noted that the DPP and 6CA sub-famlies are

rel ated nore closely to one another than to other

menbers of the TG--b superfam |y, and have often been

grouped together as part of a larger collection of

nmtémteééo an dorDidRnddpp inchetievgherrapiradldodms &IVEST (e.g. mouse, rat,

eadéjgp@g‘gé‘ngomthe context in which it is used, the

s used throughout this specification wll
be undBy Sventet”inmgarerRINAymoletde, usoaliyeddrived faim & ipeasmid or

T cteg}n ﬁHQg%Revw gli é%?e%gsﬁ}%]ghﬂa); Q%SS xgegigcgsciow. Q r_e’combinant
omctor vﬁ*j comain ordaor.mord uBifhe Sas_t’mctm‘r’t):s aiiﬂ%aykbe capable of
féﬁ@ dnﬁﬂﬁ r%;ﬁlc'éﬁgﬁjinaé} Je eaﬁftog orq 18 gegcﬁgérlpgrysa&ﬁhat the cloned

I Ssue renD
r@plaﬁmce lsmpm@snbhe mndctangmnagamzeprosnoter operaplCihked to a gene or

t ts.cel.l Rr,aL fe

(i ro g e PR b b B8 e MhipieBL ALl 87 RN F Gebressed.

pr ot ei @ther Eﬁmemmeantagesa)mmh’ventkmmﬂrﬁe appar&ﬂbﬁmﬁ the

t [ re ei,t her .b d

SRR AR T e i et s Rs e the taims.

a patient suffering frompre-eclanpsia or eclanpsia is

sufficient to cause a l{tative o ntitative

reduction in the syn‘pth'ﬁe?ﬂelscrdPté‘"éSfﬁ%‘;@ Fayipgs

ecl angdiGURE 1des schehmtic kisoweing . theﬁendog&ﬁ pRetih] SP%IQM{I tpeptlde (also

n_adm

R Rl R0 o TR D BUATRID bodliRtey ol P i i i chptentia

\nlwam:):ptec(amﬁno doid 4!31)8&)1 tha trelsate fof sblnblefen@oglin, TM: transmembrane
S| ar .SI [ uf.ficient t.o cause

B{?g.‘u ’f %%) ﬁ’?‘ipn?aémé%% T egdy @‘Pcleé eﬁlgnagﬂ’e%tbqedﬁ Flt?a‘é?ﬁjdg@lrFWa‘mng

onatgre| nrottlrmtammt itiecglotasdc aﬂdtrésﬁad@w afHso avid bevel s of

VEGF g# S ured ssa s b

her ei n %gaP ?ﬁ%ﬁlel psre%%% £ Bi’d’?rf @E& fgl) ﬁg}rﬂéﬁﬁ?]ub]e

endegliyh d’?lﬁiﬂiﬁﬁﬁl 2Bchbws thepoeditted andiay adidh SE@PAE (SEQ ID NO 2) of

e for '

SRR B R0 L3 R an B e ol 3 ot b o

shﬂ:tjthmseqaérroeadgludasfﬂﬁ&ateam peptida seqdére alsdt viould AFHAVS be cleaved in
gﬁEeEﬁUbJ ect's condition. Preferably, the subject is
I agnosed as suffering froma pregnancy conplication

associFAGEREM isr Nyplerh dhstishowingentoglin RBIRVARNS pRcéttas from
S g 20, AL L ALl b e
placentas from term pre-eclamptic pregnancies (P).

FIGURE 4 is a western blot showing endoglin protein levels in the placenta.
Samples are from two pre-eclamptic patients, p32 and p36, that presented to the Beth
Israel Deaconess Medical Center in 2003 and maternal serum from a pregnant woman.
The Westen blot was probed using a N-terminal antibody obtained from Santa Cruz
Biotechnology, Inc., (Santa Cruz, CA) that shows both the 110kD band in the placenta

and a smaller 63 kD band that is present in the placenta and the serum samples.
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or the use of the diagnostic nmethods described herein.
o0 "prevent disease" refers to prophylactic treatnent

wWo@R008/030283 ect who is not yet ill, but who is PCT/US2007/012787
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susceptible to, or otherwise at risk of, devel oping a
particul ar di sease. Preferably a subject is determ ned
to be at risk of devel oping pre-eclanpsia or eclanpsia
usi ng the diagnostic nmethods described herein. Thus,
in the clains and enbodi nents, treating is the

adm nistration to a nannal ei ther for therapeutic or
prophyl acti c purposes "trophoblast” is meant the

nesect gfl(gg cell er covering the blastocyst that
er odes Egtse’lslaﬁ?éa%%‘é%%‘oa’ﬁ dhe W%‘@ﬁng\mn@fmhlahenmfmpmw
r enﬁ‘cEigMﬁ&l akieh SVIFERS mial ?ﬁ’gﬁi}ﬁ?’”ﬁma%ﬁﬂe eél[a]lﬁ §i§ .J)§§ere pre-eclampsia

ribute to the formation o thepacen

%‘m R SSHRRRIT TP Eangies GRAPlcRtadchy protam) clelnsrmantblm
nﬁmﬂbdn@ Rvelté OWhathell Qﬁﬁf?ﬁ 24 H@&rs 'pﬁopf?ﬁfelhl\bg:?’ %thhg)s]é Qrgd?flm was

grow h factor defined in U S

SMsapyresysingsam BlISZo kit fgmmR & & Histdms MY Cat # BINDGE)o[These data

REHAOBHCJ] ‘

brcoa Cloltle cibanibdesard Sickedndy eicis 68 eimpic patients
Srfrcligirg! ?"ﬁéﬁsedes at |east four different

aI ter NRGURE i§ Blg'réiﬁlcghngq?)ggé call Igﬁlumeoén(ag%lgékonc]enh'ation for the

activity of native VEG- In rono

shyediffeigat dviroups Oﬁm&ﬁv@m@m@aﬁt peegascyduring the various
ugdatahiofiall agh Ghdtpepdiabhig! i @l cel I's and induction of

angi ogPeneS| S. ,Rs used herein, VEGF includes any VEGF

fam | yFYGIIRE( ipp grapbrshpwingthe meavEEIEL gonoE@HidB; for the five different

150y R g s i s

|&r6%r~vmctowsScher et al., J. Biol. Chem 266, 11947-1
1954, t LS. .. .

15 153 168 1985%9@?1 sh@hrm qﬂg gngé?lygév %5&%@&@1015 f?r tﬁf" five different
I\ﬁS%dY Goursof1Besnast Yomen Bgoughmit Brep8dncyaBiying ehewmrious gestational age
&wed by reference. Al'so included are mutant

forrrs VEGF such as the KDR-sel ective VEG- and
Fit-s eﬁlé?dﬂRE@ iyEgraphesbowingabe value for dleestohajlle ex(dbghBiamﬂi-angiogenic

Sﬁg{ﬁufgggv any%%%%gg a.gggégnesfo‘?or&%%‘iﬂ&% '] é)snotr c11r|1ig’§ symptoms.

descr i FH60URIA 10 &Coataph skewing thy ScarecueeR9BioR9 0f ﬁﬂﬁble endoglin
2£Q§r)d1 ﬁo%ﬁ@%&@%&%ﬁyﬁ%cscéﬁ&%% grterr“agurp tggcg ecl?:\éggr}g hﬂf‘ <37

isnot 1Gmite
awieekal forms of VEGF (e.g. nouse, rat, dog, or

chi ck e usual I
deriv gghf r%nl gffé: é%flg sfxc?\v ?{ﬂ'}é ro?u%&ﬁliﬁca# L%A)ﬁlogﬁr?ic idex values
facaeiiingte taf HWT miyvepbs beforsrdlipitabprepiature gre-éclampsia (PE <37

NG&RGPI nant

FIGURE 12 is a graph showing the alteration in soluble endoglin levels

throughout pregnancy for term pre-eclampsia (PE>37 weeks) before and after symptoms.
FIGURE 13 is a graph showing the alteration in the soluble endoglin anti-
angiogenic index levels throughout pregnancy for term pre-eclampsia (PE>37 weeks)

before and after symptoms.
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vector will contain one or nore unique restriction
sites, and nmay be capabl e of autononobus replication in

wa@2aefsanexl host or vehicle organi smsuch that peEUS2007/012787

cl oned sequence is reproduci ble. A vector contains a
pronoter operably linked to a gene or coding region

such that, upon transfection into a recipient cell, an

RNA i s expressed. Ot her features and advantages of the
invention will be apparent fromthe foll ow ng

description of the preferred enbodi nents thereof, and
fromthe clains. Brief Description of the Draw ngs

FIGURE 1 is a schemati c showi ng the endoglin protein.

SP: s FiBHREpkbis adeaphadhswingsthe Soletﬂetemdagl irt legelp dptectdéd in women

h@?xﬁ%es?ﬁﬁﬂ?%ﬁg&& %ﬁ?%ﬁ(}ﬂ% é‘{gﬁogx%hg%@&enmmﬂ;l—s weeks preceding

gesta el hbfpesteimdui eluang 0@lekm33-$ﬁ/bf pregnanyiand mersiotensine controls.

ol oo EPFURE A E it o e e Sy BR PO RL pRERI Sl e evers

gl women duang gesta&mmaluiypattensmmdmﬁe 2estatidralRpetdnsion (1-5 weeks

BRRHnk BElisie] SR SRR SR RERE: vt Birbarae) fino

ammbtmsquemmeo(sSEQ I D NO 2) of sol uble endogli n vvh| ch

Shoul 55U RCACaA S TRt BB AP S Ef et dpring e

: 5)3>|66 |vmheksgequﬁmme wﬁl’ﬂhiwsvm wothehowitimbdverdd8G 4| faMeSIGA aridhe

El sweEc3 '15 a Northern bl ot show ng endoglin nmRNA
P veq I n r?lnggght as from normal pregnancies (N
pl aceRIGERE! s prgeatphrslhibp&rtg—the balirplei e@d@glﬁgﬁﬂnmgageh&) index levels

%}Eﬁ% ent &15 3 3%m 1%{101%% t | 'Cdxg I&?@qréjgbA mild

S6ewehsad nmaﬁ&tensﬁ)&eamaﬁbh Sanpl es are from tvvo

Phe. BEIFORE: BoP S atb e Baiod b oeuis ST11 20080l cndogiin i

th&ts&thﬂ@:lre@aﬁtmi%ﬁt@mcateﬂraggﬁﬁr&acM\Bﬂﬁf] The Western bl ot

was p i a t er.m nal obtal ed from
Sant aﬁwgﬁcjﬁ?’ggﬁ HlB\’iL’t(?ﬂ'ﬁ}cr ographs °é‘§’é‘ﬁ? “@Wc‘?’f‘fﬁﬁmmng of
S’t‘dib\gﬁl n b@ggaﬁdsﬁréd&mt Elta Ackin (prédig fod ;Qré%tfilaﬂlpﬁﬁ Q)la'teltitas taken at 25.2
an a resent jn centa and
s ARG E?fm s 9 fflpae Robut SRS S dRghb Goglia and the
siltisle leﬂtﬂc':gﬁ@ mu?nplaaédmrfar 3 @F{jo@ﬁb& g%@liiﬁ&lxdl Rvihdbws were derived
men Wi or ma nancy, m pre-ecl anpsi a,
é\pﬁ?é?aé‘e ﬁsgwg\:qrgﬂ%;gflrgg d non-pre-ecl anptic pregnanci es
conpl FIGIRE 20yshpwve phetomictegrapRy of dodble iBlrd@dfluorescence staining of .

endoglin (red) and smooth muscle actin (green) for pre-eclamptic placentas taken at 41.3

weeks. The antibody used to detect endoglin stains both full-length endoglin and the
soluble endoglin. Control placentas for the appropriate gestational windows were derived
from patients with pre-term labor.

FIGURE 21A shows an autoradiogram from immunoprecipitation and western
blots experiments for endoglin using both pre-eclamptic placentas and serum. FIGURE
21B shows an autoradiogram from immunoprecipitation and western blots experiments
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 immunoprecipitation and polyclonal antibodies were used for
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speci mens were obtained within 24 hours prior to
delivery. Sol uble endoglin was neasured using an ELI SA

whaosfsnss R & D Systens, MN (Cat # DNDGOO). TheGRUSBNA012787

show t hat sol ubl e endoglin levels are significantly

el evated in pre-eclanptic patients at the tinme of

clinical disease. FIGURE 6 is a graph showi ng the nean

sol ubl e endoglin concentration for the five different

study groups of pregnant wonen throughout pregnancy

during the various gestational age group w ndows.

FIGURE 7 is a graph showi ng the nean sFltl

concentrations for the five different study groups of
Preopstanh blatsreBothithess ghﬁbddiqzsr\ega zaicad apairishithetNveerirdnal eghon of the

[ r n E.8 r aph .
SRR PR B3R M et i B g s tndogtin
pofdimr ent st udy gr oups of pr egnant wonen t hr oughout
pregn arlou S onal roup .

b non OURF g gt BlyiitiRe Sl ht Siafoe D BsByfysing HUVECS
‘hh@'owdh fiiotoe rehded h1am @Il‘st. | ArigeDg sib hssay raere gepformed in the presence
si.a antj - angi noge sisfr. | es taken
BE 5 BPRRR 2R Srth 6T B By e BrghSffphiarca. c-
sipeasknty cbﬁmolnﬁmpﬁaaaﬁxe mtprgahl sfiselubdle aﬁiogbh an@ Bdegresents 1 pg/ml of
to t nu [
et o denspunt fedimeimpe! TP mbaicy 1 i elpEy . e
ghagshnts hansan@d fitiree fnlepdidentoxpodnetsant i - an gi og e ni c
i ndex K’){IB“E accordin to t.he nunber f vveeeéig 1
clini€ & ARty oy e Epgrop peuls poi Q)ty in several organ
&Wsﬂl dsﬁl%E@{na lbhleSbeﬂd&g@gl e asldearided dNtheingedidlbhel
endoql i eve u
Py G bt RokBh B hiihle pidsentr Sk St SEF Sermmst optaore
endogRE. Datd ﬁp&s@ftﬁ@ heah oVt giepbifient épqy”eﬁt'rleﬂﬂ; in the
solubﬁ l.in an S%Fc&oggﬁnlcmd | evel s
t hr ou§ i3 é@ ﬁéFPé&EI‘ BN PAPRCENSOANGRYL T4t rEpH miprovessel
dagktsr vihetbjeatsd tiuni@bvasyuTt readivity @pErirhénts $n &e%@@ﬁbe of TGF-
a{]% ﬁ%ﬁ?éﬁ% endogl in | e%el s _detected in

Fh 05Tt B B2 SRl ~ 00 melmloriese same

Eﬁﬂéﬁiﬂdﬁﬁﬁb&@ ré}ibaf%d\&ﬁ? eeSpreeBELEr PDIHIESARITATE) at Iug/ml These data
ert ensi on ri.n ks 33-36 of pregnancy)) and
ﬂ%?%? area e (ﬂ% S@en ent experiments.

FIGURE 25 is a graph showing the percent change in the vascular diameter of
renal microvessels in the presence of 1 ng/ml of VEGF (V), TGF-B1 (B1) and the
combipation (V+B1). Also shown is the effect of this combination in the presence of 1
ng/ml each of sFlt1 (S) and soluble endoglin (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 sFlt1 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.
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FIGURE 15 is a graph show ng the sol ubl e endoglin
anti -angi ogeni c i ndex |evels in wonen during

w@emsasi2zenal hypertensi on and before gestati onedT/US2007/012787

hypertensi on (1-5 weeks precedi ng gestationa

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

nor not ensi ve controls. FIGQURE 16 is a graph show ng

the sol uble endoglin I evels detected during the 33-36

week gestational windows in wonmen with severe SGA,

ml|d SGA, and nornotensive controls. FIGURE 17 is a

graph show ng the sol ubl e endoglin anti-angi ogenic

i ndex | evels detected during the 33-36 week '

gest aFIGDRESE 120 Diare iaBeniesndpheionticogrphe sidwing thd ftnal histology

nd.nar,not ensi ve _controls. E IS
OT& R S R ENRERR: ParrORobPs desctbedingably boFfoOREYIA shows the
estdbhistologynfot the coarrel gi'bﬁ;gﬁahtnﬁpﬁideﬁaé sf glbﬁkhﬁd-f @’gaﬂﬁf“i&

t .. FIl QJRE 19 .shows t om crogr.aphs. 0 oubl e .
FROORE P oo el P o B 26 Safle TP Bl irssus £roup with no
S*f?ﬁﬁeﬁd& dflg&thrum bhdibztgé]fzoeﬁn )FIGDJRHJIT §:& eh‘dvé?db Iﬂhdé irénal his%olo gy for sFltl

.acent as .t aken at . eks.. e anti bo use

B ol o D i g bR (ob wh Y ABRRY - FIGHRE 27D

sievsthk wera hRfde/ fof theGoRiblOEndobRE 8Ad StSitf PectddErats showing

TR TN R —

AETirCihe §oadtytesO TAITREH InG cFoEraPRE WO REE 860X &ridindl NJ

g?ﬁg 0 Ii% (redf and %ﬁoofh nusclg actin (gregﬁ?ﬁfor

BF@ngFQWBtiC pl acentas taken at 4 1.3 weeks. The

ant i beiGUREEES i Q %d@mio lHLNS Atraduls f504dluble endoglin (sEng) and
endogl.in and the sol ubl e endoglin. Contro

ful] -l t . C .
aﬁi@rﬁ%g%’ Refients VLYY pE Agreeidirerclappaia. opge g cguengies and
HQiring8régram Ralthe Rbmnideisihs Reseribel 1 EabfAple 3T hﬁP&og cdpared to

shows an a toraglggran1fron1|nnunoprecipltation an
pEsstemp ﬁ%‘if%ﬁ andyper P-fe feePrsd 1 HRYSH RRCTPYA-bot h
pr e- eFI@URE B iBlaas SN dwEESRIAI FBsulid feb/S61uBlel RdSHRYE a subset of

an aut or adi ogram from i nmunopreci pitation and western
BT8Pt RpENs thowmgL: b:reRseAmRFiai ¢ T irtescrdaddndisample 3 with
Bloda dvas prel (R 12 Bb&S) SHd fRE-§98 bDIn3NEk1N AR €9.05 as compared to T
represent individual patients. For” bothfigures

C %Sal | y avail abl e nonocl onal anti bodi es were used

for | pTCORE R Rid Wik bAAIhAANEGhRBR! erRBEIRAHL SRR on the
used forthe western blots. Both these antibodi es were

serraef pagpslampticynaiients + Eragtiong 4 andy) elwtedrframdhe 44G4-1gG (anti-Eng)

Sepharose were run on SDS-PAGE under reducing conditions and tested by Western blot

using a polyclonal antibody to endoglin. The eluted fractions were subjected to mass
spectrometry analysis (3 runs). FIGURE 30B shows the sequence of human endoglin
(SEQ ID NO: 5). Peptides identified by mass spec are shown in bold and underlined.
The underlined amino acids represent the transmembrane domain of human cell surface
endoglin. Note that the amino acid sequence numbering starts at 26 because amino acids
1-25 represents the leader peptide. Note that the sequence listed as SEQ ID NO: 5 in the
sequence listing begins at amino acid 1 so that amino acid 26 in the figure is amino acid 1
in the sequence listing, amino acid 658 in the figure is amino acid 633 in the sequence

listing. The numbering of the amino acids is adjusted depending on the reference
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endoglin protein and detect both the full Iength and
the truncated sol uble endoglin protein. FIGURE 22 is a

w@e@plo3eBdow ng the results of angi ogenesi s asSBYEFUSBONQI2787

HUVECs in grow h factor reduced matrigels.

Angi ogenesi s assays were perforned in the presence of
sol ubl e endoglin or sFItl or both and the endotheli al
tube lengths quantitated. Crepresents control, E-
represents 1 ng/m of soluble endoglin and S
represents 1 ng/m of sFItl. E +S represent the
conbination of 1 mg/m of E + 1 ng/m of sFItl. Data
represents a _nean of three |ndependent experjnents.

FIqUSREE (38, iamine aidpPo SR fansadHences Kfeingda FAPURE 30B are the

g‘i@z?ﬂnldota)éldsrl 2V48118) seqhdRes REsingd %5 SEQA NB): 53

vans b | eakage in mce as described in the

mat er F&G@Reﬁnal shetrsserierof photerpigrograghsshowing solphleendoglin
%‘ﬁ&@ éagllla‘?y fdrhiatioR B4 @t}:easecstjaEéulé'j' p%ﬁjné@l]@tye AR deResis assays

ta represents a nean of 4 independent expermrrents

We@ﬁ@f@medsmmgg‘i‘dﬂﬁ(‘smmw@ fagter yedpesshYiatiegh ganithe prggence of 1
F%grb"flre ¢ §§lﬁble%€6$fne EFIYQP béﬂhbhtﬁ?&%tﬁeﬂa] tube lengths were

crovascul ar reacti y expérinents in the presence
gbami@izd. ) repBispntative qxgeng@n(@g—j 4y isshowp adth (ﬁbﬁhg@s in pixels
flﬁcﬁEﬁtgchethﬁi Fane%ﬁo ng/ M. These same experinment s
e

were repeate presence of soluble end lin

at 1ngNGUREBRise staienofereplisrhewing mhibitianaef -medlated vascular
%9; dents VIR By so'ﬂ@%c%ﬁn' M@r&%@&ﬁ‘ar%&%ﬁ? of rat

cent change 1 n t'he vascul ar dianeter of rena
mmqspmves putrovessels hveas preasiwpd in BF prasgrael of HGRABERT TOF - B3 from 200

B A i BSOS S5 B b et
rsgvulpie erdoplimat kEg/nl. T8y mean =97 et tdependgnt xperapents is shown
T
ékpﬁrPQMﬂ)al snear of bl ood sanpl es taken at the tlne

of sagh 0
conbi n TGUKS oé fs eg%e?{eg gf]@{bgo%g:ké%r%lfﬁs%ge Wit \g’%l{ajlgigfsdi‘% endotheliosis in
ﬁ%ﬂﬁﬂ 1268 Elsctamph@r aggaphs KEND of glnonérph &rom a senienl DPesignant rat

f
A e
a:nmbaw@no%mupse@lebdp pe@mhngsgmg)tﬁlél Eawrgranel) affdshown These
g)%ﬁpcﬂ%erré‘{a?én @Péidﬁg( Qﬁgﬁ‘lgy t%ﬂ ¢sNhed ?éi‘ and middle panel and
stocyes and T1ncr ocyte couh
A000X I (erginal mpgrdfeation) for the lower panel

FIGURES 34 A-H are a series of photomicrographs showing renal, placental and

hepatic histological changes and peripheral blood smears in pregnant rats afier soluble
endoglin and sFlt] treatment. Placental histology (H &E stain) of control (FIGURE
34A), sEng (FIGURE 34B), sFlt]1 (FIGURE 34C) and sFlt1+sEng (FIGURE 34D)
groups. Both the soluble endoglin and sFlt] treated animals show diffuse inflammation
(arrow heads) at the maternal-fetal junction not seen in controls. There is hemorrhagic
infarction and fibrinoid necrosis with lumen obstruction of a maternal vessel (arrow) in
the decidua of the sFlt1+sEng treated placenta (FIGURE 34D). Scale bar, 200 pm
(FIGURE 34E-H). Liver histology in the control (FIGURE 34E), sEng (FIGURE 34F),
sFit1 (FIGURE 34G) and sFIt1+sEng (FIGURE 34H) groups. Ischemic changes with
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schi stocyte. Fl GURES 27A-D are a series of
phot om cr ographs showi ng the renal histology (H &E

wat@s030285 t he various ani mal groups descri bedr¢TUSBbDT/@12787

8. FIGURE 27A shows the renal histology for the

control group with no evidence of glomerular

endot heliosis. FIGURE 27B shows the renal histol ogy

for the soluble endoglin injected group with no

evi dence of gl onmerul ar endot heliosis. FI GURE 27C shows

the renal histology for sFItl injected rats show ng

noder at e endot heli osis (shown by arrow head). FlI GURE

27D shows the renal histology for the sol uble endoglin

andtiforaltneciosjsdgtrew head)sars hoted irythesF ttkmliqg goup (HOURE 34H).
{ [ OSI

SonfS! oy SRR EURLE ISP Bh REFR) BrepS Soalf b 200 .

|'i ght FibGUIRGS 3rad mraesena(drgraﬂhsaﬁxa(mracgogramS showing recombinant

wing the ELI SA
r es%lfl{tén% o% qg%l:i Bﬂ’ oglafﬁv?y '? s 9 ﬁi‘iat’é’é'r"éa eNOS
ettiyrtiphe RIGURE %Nmrwgm@ ﬂ@gmegﬂaeoﬁxcmvamﬂa&moﬁses of renal

{E&l Jgglrgsgggl%/dﬂsw 'fﬁ#‘& %gldgr%%‘t?m heai&e Wffects of 100

Og'hqdeaaeld of sF lﬂr&dtsﬁrxmonam cavhisinadirbs ponse afeshoompes € ) Also shown

SO RTS8t OB B 0B B icuRE

ﬁﬁB gnardprezattiating sutdradiogedm and sraph of b €68d-adhRAdEit iferease in [1'%]

hour gﬁ H’ggtg é‘tﬁﬁlfx%%%ﬁ %rﬁd%rﬂfgﬁffdndera \Mlnt%\rn élg/l re%ombmant

salnblereadoglin sigrifiCaraBpdwed biddoh Rt SHGHM iasd A0MBM 1A 0.05 vs.

Bt 000 SRl o IR DL B0 B SPLUBRLAS win 10
eMIHET TGBBI tabelisheGAedepr bamting tienBarR daCGEoWRT ®nlidl
SR e i oS R OERRD taiverisd E BoBfeg A rivation of the
Thad@l3stgibnd ér&@AGASLWepoﬁ&tbjoﬂﬁ:h&d trﬁngfESﬁi&BthUVEtCﬁ and

u SNOWS e
HTLAE D b iEm shat i & VsssEngupterisd Eroup).
FrternREfasms byrepmsﬁltaﬁaeaw%geen Bl’dﬂé’%dl gaad;hotmk Qﬁﬂao“tnng significant

n am No acCl ds represen he

eSS o Ay o3 g P raaT P BT R i) e temustion by
mg,e(*tphao o5 Re, @%}eﬁ&dﬁcﬂ%sgﬁ&yﬁ%ﬁ W FREKdnB 8 8t Sert £7784nd total

5 represents the | eader

be am no acids 1

@5‘15. gaﬁa%dﬁglaff}?étm{lﬁ@%@aam the PEAMEAISSEQ I D NO 5
i Nt hEIGERESHsholvs Svb MEsRADHIBE dFiratPHB &Qﬁ&xs&aﬁ% &dssion of

m no |d26|n(}hef| gure is _am no acid
the recom mant sF1tl and soluble endoglin. Upper panel: Plasma specimens from
pregnant rats (at early third trimester) were used as described in Methods. Lanes 1, 2 and
3 represent 200 pg, 500 pg and 2 ng of recombinant mouse Flt1-Fc protein used as a
positive control. 20 pl of plasma specimens from one control rat and two sFit1 treated
rats are shown. sFlt1 (53 kDa) band was detected in the sFltl treated rats. Quantitation of
the sFIt1 expression was performed using commercially available ELISA (Table 8).
Lower panel: Plasma specimens from pregnant rats were used (at early third trimester) to
detect sEng expression. Lane 1 represents 500 pg of recombinant human soluble
endoglin and lanes 2 and 3 represent 30 ul of plasma from sEng treated and control rats

respectively. The blot shows no soluble endoglin in control rats but robust expression of

37



10

15

20

25

30

in the sequence listing, amno acid 658 in the figure
is amno acid 633 in the sequence |listing. The

wooesi2es) of the am no acids is adjusted depepPdi/nig200Mm012787

the referencesequence (i.e., anmno acids 26 to 658 for

sequences referring to FIGURE 30B are the same as

amno acids 1 to 633 for sequences referring to SEQ ID

NO 5). FIGURE 3 1 shows a series of photom crographs

showi ng sol ubl e endoglin inhibits capillary formation

and i ncreases vascul ar perneability. Angi ogenesis -

assays were perfornmed using FTUVEC in growth factor

reduced Matrigel (tn) in the presence of 1 ng of

re@ontiharasEng o tuzted eusd d@hdntitatishlof koluble ehddgdlin wadperformed using a

e quantified. A

%g%?%%glﬁ{g |a\l/1teé%gex%er%rr@%?% =4) is shown with tube

| engt Figira 3fiixekgeaph rstiowatgaﬂe Btribatibh ef pelradFit] ahl GbREsEng (first
seri sof nhi bi.tion of , TG-

WisPel SnaTimaie LAY i FRyrol ol 38kt PHe fud bame <pipmpsia

s@ﬂubéeksendogl in. M crovascul ar reactivity of rat

mesent r| C CTOVG S. ured rese
of - TR p 3 e RER 3o SimE3bu TRARIOR o 26l marmprodrygin the i
eﬁmestem@nbdancmy ﬁ1 ﬂﬁﬁeaﬁﬂdnhﬁstbh@r@hﬁﬁﬂ)j GEltanaroduct (product 1-

e 2R on il LB BR R i 0 ARt

AI o) Sﬂilgma 3D4s 4 @ﬁph|sB@dﬁr1@@h£ﬁ§le@ﬂpr6-feclardi§§i¥Fac@6}dfF@:tB kertiles of

I GQURE 33 se
e Bl e G eaR SN Of PSR uRrece sTRseh P S8 Yhpse delta
pretealevels aese giehiee tHaq F-1NOROYS 33195 Cf EMID 21.47 :c Eﬂéhlto women
ne sol ub

ol e i P R TR e o vanalrab DRl (habar)

and t RegeerADArah iwaBtest BIdP sho%ﬂhgl bhdd gl GO deskary for TGF-B1 induced

+SF . These_ phot os
CRRThERY e CESUBR APl e e FpapBrp Bnpcrcetof
DI Theads @hdsjsherymml reRfide ROGEXNOS. O3t sults show that the level of
nggfé’:h attl q_g% the IO\é% g%nel FI GQURES 34 A-H
aS‘F RS IR IS PTeIBE ?f‘gT@%T% in the a@émcmof soluble
aﬁdbé]mnﬂﬁhstlhltﬁéﬁﬁs@m&@soﬁi&w@ﬁﬁ @md peripheral bl ood
snears in pregnant rats after Fubl e endoglin and

sFltl treatnent. Placental hi st ol ogy (H &E stain) of
control (FIGURE 34A), spuaildd5ddeEpadR) S sFItl (FI GURE
340 d SFI I+sEnﬁa§ Fl GURE 34D) groups Bot h t he

sol ubl¥é® BRftpIeNes %ﬁP{"Pletqné%lgﬂle&ﬁﬁﬁ%ﬂeée‘@w blood serum

darhples eakbﬂ ﬁbminleﬁ Wvithad prepndieedldted hypdinsive disorder, such as pre-

t er nal - ljugcf ?n not..seen ||} controls. There is
K ﬁ%lp?lﬁgéﬁ amps a uble endoglin may be formed by cleavage of the extracellular

portion of the membrane bound form by proteolytic enzymes. The lack of detection of

alternate splice variants in placenta and the partial peptide sequence of purified soluble
endoglin as described herein suggest that it is an N-terminal cleavage product of full-
length endoglin. Excess soluble endoglin may be depleting the placenta of necessary
amounts of these essential angiogenic and mitogenic factors. We have discovered that
excess circulating concentrations of soluble endoglin and sFlt1 in patients with
preeclampsia contribute to the pathogenesis of pre-eclampsia and other pregnancy related
hypertensive disorders. We have also discovered that soluble endoglin interferes with

TGF-B1 and TGF-B3 binding to its receptor leading to decreased signaling such as a
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infarction and fibrinoid necrosis with [unen
obstruction of a maternal vessel (arrow) in the

waole@sdsrsdf the sFltl +sEng treated pl acenta (FPCUBR007/012787

34D). Scal e bar, 200 mm (FlI GURE 34E-H). Liver

hi stology in the control (FlIGURE 34E), sEng (Fl GURE

34F), sFItl (FIGURE 34G and sFltl+sEng (FlI GURE 34H)

groups. |Ischem c changes withnultifocal necrosis

(arrow head) are noted in the sFltl+sEng group (FlI GURE
34H). Control group and rats given sgEng or sFltl

showed no changes. Scale bar, 200 mm FI GURES 35A-D

are a series of graphs and autoradi ograns show ng

reglnotidn inaeNOS E:tg/aabtl anenadodselfi@ellshheﬂabyl disng)tmgdcey homeostatic
%1 fllva%n?{soﬁng L5 En—?g&e gr‘?’an%@ oé ?agsg ﬁo\;\ﬁﬂﬂgﬂt %c?al\loglggestacrucml
mle fareadogiimin linkspoNSE3 mfsepte:rm:lnvmm L) sgxhtheshs) ]3: addmon we

BTt soliblsrengBRn bR PRl a0 damage

aﬁd;pmg&mcgrrelamh Gpertdridive ddéorde@\h soclslmma echurt}'ism or eclamplsa, by

glg I %‘?h &?}Mﬁﬁ ngegéﬁ%gp]yv Elge:ly via {I%bltlon of the

aUWﬁstﬁednwlaam(amfem(a&h of a dose dependent increase

' I
endot TEF PLRSSTIGRYSpion AT 1 WGP P REH T s il fpterere with
selublelead@hghding $6 griwh Canirs yagead dhe feduica dolapleandS8lin

B A B 5095 L8 B s, e
uselab extéaﬁlwﬁﬂiede(ﬁﬂpﬁMl{lﬂcy}EEiedT@eﬂﬁéns&th doBdleasl suele aPprereclampsia

B b8 e R G ARSI QRS bR ol e A Enibodics that bing
Td3oldible Bxdopdiel ana tinhibit B@lﬁbl@fenﬂdiglrﬁﬂaﬁg%ﬁadﬂﬁﬁ?m@&hucleotldes for

GA- Luc orter co ruc nsf i n HUVECs and
R ReBT 0 VR e gy I oF PR Grdqelis. omipapas gt prease the
Melsﬁ@@wmtﬁaakaﬂatgﬁwtgl)sohﬂ &RidbgB, Qohﬁ)oﬁnds that pﬁ-event the
sentative tern blo showi ng
BTy vads Bh S PORURaE PO P LB B ks Pos e the
taleat GEssluMe fehddréﬂﬁ; Bhd ﬁﬁ&il Hol2Ma tHa® BindysoAfbMDer{dbRlifr and block the
eat ed) . .Phos | ati gn was unchan

0.05, v nt or d at
BT oL ROioB et AAFIPRY AU, GedmETRY fatures the use of
by estaRAINd (8§ poKpeplide; Bhal nﬁlma&%&bmw]wcxd and mimetic)

U S Bl B AR BPAGS , RT5 o

pﬂﬁeﬂxt pr%rﬁlﬁﬂyirﬁdi&ﬁ hygstensive BisprdegD auth a5 @E@e&l&h @bt ¥Yclampsia in a
were used as described in I\/E

rd trine
hied. AceRanfy.bng ERPRLBH PR PusesB @y §ORRE *ﬂ@t Qereases the
lc&@D&ﬂtle‘[taﬂbr inorases fchd levelrs aﬁﬁﬁb&bﬁVEGEd)r 2GR (e Fort dxdhple, U.S.

B OEnt Roplicagon Prbticaipa Numpers 500361 56825 2B0306257%3" & 20050170444
and PCT Publication Numbers WO 2004/008946 and WQ 2005/077007) in combination

with any of the therapeutic compounds described above to treat or prevent pregnancy

related hypertensive disorders, such as pre-eclampsia or eclampsia, in a subject. In
addition, the invention features the use of soluble endoglin, eNOS, TGF-B, of PGI,, either
alone or in combination, as a diagnostic marker of pregnancy related hypertensive

disorders, including pre-eclampsia and eclampsia.
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rats are shown. sFltl (53 kDa) band was detected in
the sFItl treated rats. Quantitation of the sFltl

wez@sa3esdn was performed using comercial |y apei/usimhe012787

ELI SA (Table 8). Lower panel: Plasma specinmens from
pregnant rats were used (at early third trinmester) to
detect sEng expression. Lane 1 represents 500 pg of
reconmbi nant human sol ubl e endoglin and | anes 2 and 3
represent 30 ml of plasma from skEng treated and
control rats respectively. The blot shows no sol uble
endoglin in control rats but robust expression
ofreconbinant'sEng in treated rats. Quantitation of

sol ubl Whida thsgletailed dascriptipp grasertedibensin raferpmeeifically tojsoluble
RRBb4BD TR SNAT bl 3 ; illed i
shovvlé n t}i‘ad’i stri buttieI(S?Eon7 ’Jgﬁgngwﬁbgﬁ%%hng °S r?g in the art
(thatrthg detpiladedeseniptionean albo applyds family alends)s, isoforms, and/or variants
_§C¢1888sd | rs-ecl anpsia <37

\%ggé@.}ie%?gg 1én,§r§ﬁi‘ é’% gr’aspl):ﬁt'g’%éﬁ’g&tlﬁ %di stribution
of sFIt x sEng product in the first trinmester (product

.. 1n.the second trinester (product 2), delta product
%%?g%%g§gl- product 2) in controls, all pre-eclanpsia
and i (Wphevedikavpsidahat33lubadtsioghh Bivel a2Oelbwtéd BIMAGH serum

risk of pre-ecla '

§ ng.th sia agcording. to,
SRPleF Bep fro P o Bl PR e P HSeTSRoP Sicoper, such as pre-
lpclatr@simqn reelanipaiap Sbmbilqeneﬁdogllig sﬁt(t)g n‘giﬁgﬁlg%i?/b%@ Hléfcgé Uhhical
evel s e eat er an,.+ ., 0 .1 - .
SR PG bR st Serese e reriripgasobiendogin
tahdsF1¢1], opeienallydhiceinbivatiby u&tihngéefFlG&‘ln_tn thEséuMSill teive éhBanced
i.n i.S necessar

40A.1 s, a stern, bl ot show ng en
Attt TS Ph ot 88 PR P et pplde HaneRy efion of preclampsia-
W%moﬁiagtyr amcaﬁagmlstact ©saph afsqum@et inaﬁufxﬁ% e&ﬂ%vs@; of free

0S rylation re ive to total eNO
%;M%sﬁ@ﬂwﬁ utSs "éce‘TaB{Ye*&c%’fﬁlpﬂgg Dhgyrflﬁea%cé‘?dm'& BMP2,
BNEBINOSoprefagtly eNOShSr PGEX eith&@ diine lddin Bhy tdinbil&ion thereof. An
pr.esence of sol uk%l e egq}og%xl)n but, not in the absence of
SliTRNPL i Ayl T o DA e S TLedRs s StazoRStigeotieayeenancy related
tipatevsivedisbhizt, sach abpre-RReqild &t dchivilsfa. ah@n8kRUAYIEh decrease in
i.n bl ood_ser a taken fromwonmen with a
B}eelahegﬁe ?f'e#g){@dg%"?e OF 8518iip & igidiagpasiic ofe nreensgcyyredated
bgpeatensiva dizbrdee, sactpad pre-coRimpRiaforeRriagsiay my be formed

| I'ular portion of the

by cl eav of the extra L . .

menbr gﬁa?%ga gt HFW"B‘? g?fém_ 55T ¢o BYEZSFhaRapsiarand qolampsia
opecifiallgf it sioudd balideiedEthatihe Gﬁtgﬁaﬁicadi'ﬁﬁndrﬁ*toﬁln?%?e?ﬁc%s of the
and the Fp?rt i al IJoe tide eq&:ence of, purified soluble

invention apply to any pregnancy related hypertensive disorder including, but not limited
to, gestational hypertension, pregnancy with a small for gestational age (SGA) infant,
HELLP, chronic hypertension, pre-eclampsia (mild, moderate, and severe), and
eclampsia.

Levels of soluble endoglin, either free, bound, or total levels, are measured in a
subject sample and used as an indicator of pre-eclampsia, eclampsia, or the propensity to
develop such conditions.

A subject having pre-eclampsia, eclampsia, or a predisposition to such conditions
will show an increase in thé expression of a soluble endoglin polypeptide. The soluble

endoglin polypeptide can include full-length sotuble endoglin, degradation products,
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endoglin as described herein suggest that it is an
N-term nal cl eavage product of fulllength endoglin.

wEx@8/3028| ubl e endoglin may be depl eti ng the PCHUSIWH012787

of necessary anmpbunts of these essential angi ogenic and

m togenic factors. We have discovered that excess
circulating concentrations of soluble endoglin and

sFltl in patients with preeclanpsia contribute to the
pat hogenesi s of pre-eclanpsia and ot her pregnancy

rel ated hypertensive disorders. W have al so

di scovered that soluble endoglin interferes with

TGF- bl and TG+ b3 bindinp to its . receptor |leadingt
akerativdy slicgA Aofergrsaieniuble endeghintenaymatic drpgee Prodults of

QGIEbIé%HQQni An® BatIRe | ArfdntfbBlY Shat EHREMRANyY Girkds A¥oluble endoglin

Y homeost ati ¢ nechani snms necessar for nalntenance
FPlvpertidn ey brasedifor thy diagngsis af BiGRsbARPSE rarlanypsiy ¢f) ta identify a

sQlBJe&ré@ gk bf‘dév@ldp‘x hRf 36 ’flgnsr ORPERIMPIE b MAHt®BdY Gseful in the
NO“synt hesi s. dition, have di scovered that

swstthads of éhﬁjl@tgmtwnaﬁ a mappplonslantippdy. st fheN- el gegion of

\éﬂ&&gﬂn%aaéﬁaaﬁle?a&hﬁ@gaae Bbrf Shidh Mw&ﬁm Snc. (cat # sc-
di sorders, such as pre-eclanpsia or eclanp

200 &)s Addiipnal exampdys inglugde, anulE@rf%hfgﬁaFmﬁ@aﬂy bind the extracellular
IBRRECSS &b ghn tel '\gin\{mwa@ld% nhb BBY o Bnd¥glih Nanhe WeRLs 198 387 of

activation resent invention features t

sdogin, ph@wapfém pRinppAsi %eqtlmaes shaver indpald gpd W%‘Mﬂﬁ‘l le FIGURE
PRI Vi ﬂ?&oﬁ:&ls MR RS LR hRera @R Re LAREsSIAMIGEch

soluble endogli n expression or blologlcal activit

2gbipestidasare knpoyme ircdudipg Epgupglogical methpdcfsughsas %Iaﬁé%@nd RIAs),

léﬁﬁ rdvidd 4 6&ks RF d gﬁ&l&ﬁg pRLESNEY orf Rl 3¢h or a risk of developing
hypertensi ve disorders, such as pre-eclanpsia or

suthhepmslitionsn a subj ect. Such agents include, but are

not | ijgitedy tl&elsa(ﬁ{sbmﬂa' &ﬁlogmﬁrekﬂ ﬁlﬁltfv‘% 1§&3E&t9} @f pre-eclampsia or

endoglin and inhibit soluble endog bi ol ogi cal
Zelampisiay Fop pxamapiacil &wtlpvd of ﬁ@ﬂblsﬁpﬂ@éﬁlslé igsreaRpghrelatiygtto a normal

N g@%/ ei@’/ooio%%d‘)@' £o85008 | d0Bs, 70ONTROYA DD (kiarhore), or increases

i ncreas l'evel rowth factors that bind t

SYELNe lléﬁléﬁfgl mexe Se@!ﬂb?é aﬁ‘H%lFCtp‘i*Wé gensigeged a POSIUVe indicator of

gﬂ-@kagﬁ%gﬁ Or &1 nﬂmgeA%nmglﬁﬂp rd@f&@tata@mérafueﬁ ra Refvels of soluble
nd t hereby preventing the rel ease of sol ub

endeglin, AF1t-dn pr PKHT esdativedo pommal deviels is indientive of eclampsia, pre-

eRAAGkIaN AR pRifRAkiH] t%ede%lg%ﬂcﬁc rldftfonb! Mhﬁgll}?; IcirBulating serum

Addi onaIIy o}Qa [t'ernatively, the invention features
toiencantretions ofisplublengndaalin tangg frorrp%ﬂy;gérp{ dwring thg@pp-pregnant state

MRk S ‘?@-2@ ghmmém oTHAEHh Sl fredfinty. BRUaH Mv%ga%eater than 15

i ncreases ' evel “or biological activity of

a1e08, DrerabigiEreasen themz0 BE/py Wéﬁ?StMEWB}Yo%Ie?@I ta%aé ng/ml or
W&@ r&f%%ﬁib‘!’@eﬂél'o%ﬁﬁ fedonside e R RRitRE ndicd B iré-eBampsia or

eclanpsia in a Subject. Additionally, the invention
feslampsids t he use of any conpound that decreases the

In one embodunent the level of soluble endoglin is measured in combination with

the level of sFlt-1, VEGF, or PIGF polypeptide or nucleic acid, or any combination
thereof. Methods for the measurement of sFlt-1, VEGF, and PIGF are described in U.S.
Patent Application Publication Numbers 20040126828, 20050025762, and 20050170444
and PCT Publication Numbers WO 2004/008946 and WO 2005/077007, hereby

incorporated by reference in their entirety. In additional preferred embodiments, the body
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| evel of sFIt-1 or increases the level or activity of
VEGF or Pl GF (see for exanple, U S. Patent Application

worimBiosess on Nunbers 20040126828, 20050025762, PerdS2007/012787

20050170444 and PCT Publicati on Nunbers WO 2004/ 008946
and WO 2005/077007) in conbination with any of the

t her apeuti c conpounds descri bed above to treat or

prevent pregnancy rel ated hypertensive disorders, such

as pre-eclanpsia or eclanpsia, in a subject. In

addition, the invention features the use of soluble
endoglin, eNCS, TG~-b, OPA , either alone or in

conmbi nation, as a diagnostic marker of pregnancy
rf@fsaﬁm&xi@bﬂb amhgdstatiodalsage df the, fetus 63 aleh mgasured and included the

gﬁﬁ%sg:qggéfa and ecl anpsia. Wile the detail ed

ription presented herein refers specifically to
sol ublle aemhclg&mlmdlﬂi&t thiellevel eNDSF- &lFfI’GHﬁB \(E@Q’S)S)polypeptlde or

nhﬁé e cﬁd e"ae *‘a‘g‘g‘é ‘rhl’l bt Ifl%]no %ﬂ‘%};\ ?%)e! 15?5% °)§ ltggﬁ er’ﬁd?%}m 1311, VEGE,
e Ph&F $plyrpspﬁdermrmpclawcﬂcni Antibaligsuiseful folthdmeasurement of TGF-B1
| NOS Fl t
S8t RSy St g . e
1230 En@cmneesel?lmmairgdn,l Ghebchemj GeaeTer, aad Bl Styﬁkme 1;Hedevel of PGIz
t i sprdet
57 o R L L TG s P,
demid &nrbesieregmﬁ)eﬂlpfdgeek?plb,elis&gg_ethe |BG11tz f&&é};tﬁy Eﬁld Biﬁ’ﬁﬁm@fmolecule in
A I agnast | es surin
Bh7 S B SR leRehen Bt BT BRI e RERR R
\ymdnadybmectﬂbﬁﬁctridlilme\ lse(AssaDlebigh$)Vy e\ rtibbaies askful for the

FEABUEebt dF SRS BRE PGt s8R FoRer BBt b example, from
Restéath Dyagndfties GhagSunsd sz; eﬁj‘/mﬁ&(lih&hﬁﬁlsl aed BD&Bloscxences.

he | I G-, TG b fam |
ronborh M e Sy Cere ologiract iy of i or o P SRTGF-B1,
BIG2 33 ,BM%'NOS\myp@tﬁE &y ?bilsﬁréi‘“%omfbﬁnaﬁ& %’Elﬁthé Pﬁ‘ﬂogcal activity of
a reo eration in
ShEbfepet? %dy%ﬁlﬁg ﬁé?%?@d@?ﬂ?@.a@\g aidggrrass indhepiological

pERgnais Qypo@iﬁlvairﬁﬁcdﬂc}mﬂ'fpi”é’—ﬁahﬂl@sﬂ o %lﬂﬁbsm S T6E bdogical activity can
re eclagg§|a or .ecl.anpsi a. |.n one exagg a decrease
8 Mty

ﬁ measured, 1oF exagiple pyipe ay ESRZY Aty (oF for, the downstream

digngm@ﬁdmugf oy @@tﬂﬁﬂé;yhé &lzphRtlc ayrneﬁimdsels determmed by

di sord h |
i3t G oEPyeBET 4 SvE e B e amERBSsAesNpK PEENOS isa

positiee irliqtoraf pRe6dlihpdh byeclathpgdioul d be under st ood
that the di agngstic and .mpnitorin ng{bhods of the
b

i nvent? 8RC SPPPYMERt & METHS HSATOES bseniipgln.tsE st WEGF, or
®iGBy sty icomiblidiiog thebdih, i8@ted toMetetfline 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 propensity to develop such conditions. If the level of
soluble endoglin is increased relative to a reference sample (e.g., 1.5-fold, 2-fold, 3-fold,
4-fold, or even by as much as 10-fold or more), and the PAAI is greater than 10, more
preferably greater than 20, then the subject is considered to have pre-eclampsia,
eclampsia, or to be in imminent risk of developing the same. The PAAI (sFlt-1/ VEGF +
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to, gestational hypertension, pregnancy with a smal
for gestational age (SGA) infant, HELLP, chronic

whens®sesi on, pre-eclanpsia (mld, noderate, BOMUS2007/012787

severe), and eclanpsia. Levels of soluble endoglin,

either free, bound, or total levels, are neasured in a

subj ect sanple and used as an indicator of

pre-ecl anpsia, eclanpsia, or the propensity to devel op

such conditions. A subject having pre-eclanpsia,

ecl anpsia, or a predisposition to such conditions wl|

show an increase in the expression of a sol uble endog

n pol ypeptide. The sol ubl e endoglin pol ypeptide can

IPHeFudéiofisitrerdlye nog éxasapleibf asumﬁuiagét'rin thatl eqydatatsedas a diagnostic
I [ of sol ubl

%cﬁgﬁ&t Tt R 1{0? 'irﬁaﬁde}ﬁ!) renzt\[}cka\e gnq%P%g . rm%p S OY HbeI%% gxat detects an

eltdnagbm m tha rhej/el besdlutde endhghamﬁlb b BIGFhet VEGEG bf amyadolnybination

in S ndqgl in i de be U ed for. ..
{ eé'gcgr %‘g nsg.ls #Jesc’:lt K z‘ﬁlveggec gﬁ% %gglt may P%H%e 145 ag agné)stxc indicator.
iﬁdmulnarfeyampkub}lﬁdbll@sMnglsslnblmfemleglei axti- m@gnsgmﬂb index: (sFlt-1 +
a Nt i bod efu
ST PoqdllS sRIBIRR PP ARG it Bk yplupithhe Soruvte
&gdeglst methie oMet txneonedmpaed na mﬁ‘eremh:sgi'npﬂb dsﬂlailud i8 a diagnostic
va|JabI fram i ot echnol o
FRIBRG e b BB 3 st A1 B el SO 00, preferably
ahdwda’lﬁ!] 1ea didgmbstipiadichioe af pre-deilampsidier eeldnipie | Addisnal examples
ndogl i e, am no..aci 437 _of
IRIRA S ol ERARE A (Pl EBIRT S Dy G e x sgtabre
khdnghm.no aci d sequences shown in bold and underlined
in FI GUR roto f.0 rin
o ol (T grpte back e BerBi R 8 the i RESHT Ltk sotubie
andodlimdwnhe firze hndjsengrad ﬁ‘hanStda@iji a::gibjddiehllid)ﬁ@cdlﬁu@ thédelta value of
RI.As rovide a basjs fo nosi n
St Pa RGP0t GERGBienth findatiinehe fulfaREh fhighon: [dproduct
sUsHltcrsBhE) iaflse se(kj:ﬁﬁd ensattr - erlix '§En £ 0h thelfRstafigRei \Nwhere a
are a positive ipdi cat or e-ecl a |a r . .
Shfis s tan . 1o Jetrnee, inflogiie Fragors BRreb(ygs @ positive valug)is a
ﬂfaiﬂg&ticrindﬁaﬂog OG/f ﬁg-ae?/M Oi(;airle‘g%rﬁlﬁgag mpg%}ﬂbe %f/ﬁ@g%&m be an
0 Or
e PR SOIampSR SURR A TaeASHEmR: EILe ‘MR gpsgimerous
bbmioas ﬂuﬁn@ﬂie,ﬁr&tfurﬂ sbﬁorﬂ%ﬁedl@fs%d&h@ﬂﬁoﬂudt%an be fo]lowed over

A 3G, B Rk AT ES BT SRl s
emhe ghm Also bE chlcillateWbetweenthdfifstatiteabhd firh&td?)Witke a value
SR T 9, SR S ATREL SR 5 RSk i o for
@) ocdsBhg)ig a dédgnbitic indicator of pre-eclampsia or eclampsia.

In addition, the metric can further include the level of TGF-B1, TGF-B3, PGI,, or
eNOS polypeptide. Any of the metrics can further include the BMI of the mother or the
GA of the infant.

Standard methods may be used to measure levels of soluble endoglin, free VEGF,
free PIGF, sFlt-1, TGF-$1, TGF-$3, PGI,, or eNOS polypeptide in any bodily fluid,

including, but not limited to, urine, serum, plasma, saliva, amniotic fluid, or cerebrospinal

fluid. Such methods include immunoassay, ELISA, western blotting using antibodies
directed to soluble endoglin, free VEGF, free PIGF, sFlt-1, TGF-p1, TGF-B3, PGI;, or
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concentrations of soluble endoglin range from2-7

ng/ m during the non-pregnant state and from 10-20
wouosio3ies i ng normal pregnancy. El evated serunPCBUS1087/012787

greater than 15 ng/m, preferably greater than 20

ng/ M, and nost preferably greater than 25 ng/m or

nore, of soluble endoglin is considered a positive

i ndi cator of pre-eclanpsia or eclanpsia. |In one

enbodi nent, the | evel of soluble endoglin is nmeasured

in conbination with the level of sFlt-1 , VEG-, or

Pl G- pol ypeptide or nucleic acid, or any conbi nation

t hereof. Methods for the nmeasurenment of sFlt-1, VEG-
hiQS p @eptide au@guantwweuenzm@mm&ﬂ@%ﬁa%ﬁﬁw{t%ﬁsu%w as those

€ aRd(Obste
B o - e R P SRer e i Sboay oaoas
GmecolD9I (98904 72W1). Fbi%bys tha praiprardmethod formeasnang ivels of
el HeafE G k0 PIE FOBUP. PEEEARTCHS o S pebpic
Paeferably, sblableandeglirsis aheasuned aknne o lramnblﬁ@mmﬂ fpone or more of

Q'a_ﬂ%%5é%g§%§@hﬁs I n anot her enbodi nent, the |evel of

DI or eNGS pol ypeptide or nuclelc acid
i s neQBgonadebtidesemiingst frogments Herived framen epdoglisy, sit-4, PIGF, or

\%{—jvg g‘luﬁ\ﬂ aglddéegéencwf_-ﬁ:}ﬂ be; o%sreﬁ) %ag pp&JeXB? Bhiyd6 rrSUmtBH Q)L}ﬁfééélon, but

use nmeasur enént of
agacto ba;emrsy wlm:):tts bavingw génetiaveriatinmyerugation, gr mlampa%v%n inan

efgﬂg lexa 1 P@] 0 \%ﬁ& é?%@ﬁtmolgaﬂghpﬁ GleSR&RStive of a

con stens. The
;ireddeﬂ»osﬁfonﬁﬁidéveiap]tlalrrs@etiemmse@r ﬁdamepﬁm .Sa@h othads predescribed in

JesuPh Kotk of fhe oy 9snobyRarbbessy SPudnt RYhsution

rn1ﬁe exanpl e, usi rece
}aﬂalﬁathomﬁbr@om%wﬂ?eandr?(é'ﬁ?ublﬁcatlheN!h &5@@57&3&5%3&?@6%3

escri.bed. abo us
L e
dNtbahp duelslclasﬁif sehudnoe endoeingynfdhepiptides 8NE@ in bold and
‘53{45 ?F%}lﬁrjsé?@ are commercially available, for

ﬁs1 arch Diagnostics Inc., Santa Cruz,
Cay naﬂhﬁmemu&ahmt ofimtly ERhBhodcicewtle or pbh/paptuieh épscnbed herein can
enbOdl nﬁngs’t ?lB%I ol Ogl cal poﬁslar\l”altt aﬁ) f¥e ?e@%ls%gg?lh%ed to

ypep e I'S neasure .
Mﬂﬁl Feftriefice lavdll oVé’rmnliB mlusegi asadn ladtcaw'r v prefectaphnsid, eclampsia, or

ndo PIGF pol ypeptide and a
tg’@@?‘gjfgélbf L eﬁgloBlsgcf%})cgdnggf Sctivity is a positive
i ndi chi &fe dxﬁmpree ﬂtedb\&ﬂ'pﬁ aaoluble@mﬂagip‘spcdypéﬁmde or nucleic acid present
ShEYLE 2PPHE priSeRtity ¢
110 B9 € b piploct BPBE PUT s P RmrRERERIEE sty o
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 relative to

levels in a normal control subject or relative to a previous sampling obtained from the

same bodily fluids of the same subject. In another example, the level of a soluble
-endoglin polypeptide or nucleic acid in the bodily fluids of a subject having pre-
eclampsia, eclampsia, or the propensity to develop such conditions may be altered by as
little as 10%, 20%, 30%, or 40%, or by as much as 50%, 60%, 70%, 80%, 90%, 95%,

96%, 97%, 98%, 99% over time from one measurement to the next.
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signaling activity. In one exanple, the enzymatic
activity of eNOS is determ ned by neasuring citrulline

w@emwseseBdbn and a decrease in the enzymati c aceCwis3000612787

eNCS is a positive indicator of pre-eclanpsia or

ecl anpsia. In one enbodinent, a netric incorporating
sol ubl e endoglin, sFlIt-1 , VEG-, or PIG-, or any
conbi nation therein, is used to determ ne whether a
rel ati onship between | evels of at |least two of the
proteins is indicative of pre-eclanpsia or eclanpsia.
In one exanple, the nmetric is a PAAl (sFIt-1/ VEGF +
Pl GF) |ch is used, in conbination with soluble

endogTis Iexehels@irknVEGKsombGEimeasyrndiin gembinatinaavithithelevel of

is6luBlea@idoslin i tAé by ﬁﬁhé‘ﬂ?@ bihje® hhAHP ifé%‘ecl {19,%0 ampsia, or the
propensity to devel op such conditions. th J?

SHNGBRE terfleygiop sushscanditjons sy bealtgredhy qsdxtae a%?@ﬁ,eﬁfﬂ%z 30%, or
8@%2 bﬁb& Ss ﬂ}uch as 50%0%6% ﬂ)o,fa Oé(ﬁ% ook @5‘%, c?%"/ﬁ @7% AX?%, 99% or more

fold or rmre

g?lé%‘feetp tbwgwelqu sFHol: YESHB o8 PABY jn gn@anaé contieln The leveh efisFlt-1,
MEGls WRIPRGE nheas:t:08 3 ihigiHatidh WY ﬁ)eﬁE ?:? eﬂdo lin in the bodily
ecl anpS|a ofr to be in inmnent ris deve n%ntﬂ

Eidls of pirebipaidiavingrre-eglempsiareckpngsiy, or e popesite rt(etigwelop such
@&ﬁilﬁéﬂ@?ﬁﬁﬁb@ﬁlté&d@f&é"ﬁm@% | b“;’ Eb‘%t e&%)é dlb?)%scﬁ'q)ya% ch as 50%,

di agnosti c indi cator. i s nof
ﬁﬂ%’e #8%% ﬁO%\/{?Q%u%%W@ﬁ y97r%>t ¥e Wapvﬁémﬁ‘gma:me measurement to
tHediation in the level of soluble endoglin, sFlt-1,
Pl GF, or VEGF, or any conbination thereof, in a
subj et onetrmbedimentpa subjestsamplearitarteidilydipid ée. giseiheaplaama, serum,
R i g rieB et 13} SREUEKAIBSS, bl dpb b e onset of
presesiappsipsanptaasg I anqthsnesampledidl JshiBplErean Aw aitissueearseell collected
S, BprePetey Briol 0T BhE FingieciBlesth JRbiuky NGHsiiz exampies
af agHesandceeilp mc@ademlaosntapmsue,qﬂmpal gelby cmoﬂamrﬁothéhal cells,
g:?)é el abI

I§J§i faéméﬁ?cg?ér%%;ﬁt&% %g]rlnhg I%P K 50 ’forpeirxgm > I emati%\foodz serum
snplegare &ollm frowrtb¢ arémbphleexm pfprageartt mmfeml dudinvig e first,

F PL.GF or sFlt
AP i BlmRcRs BB Radey S Trbreleb a3y el ol during
the disstrteimester, §6r example abd,H, 8f l@;FélrtlQlN&&hﬁi osahyl Mterval therein, or

@,m@% ey d
subj ec%gg!r? dmﬁe& {éltﬁ%rr?g%ﬁﬁ gg:‘?’t laé \} 178 g #Y’?ekf? or any
mgsiryal |thereind gy bhe exaniiig)the asse;arsrcarmedmsﬂaemmﬁlmgmﬂ he weeks of

\ ]Srgérl)aﬁ)l n gu&ﬂﬁk@%ysorgay ng‘ﬂ’? (d, ed (a§ E)letelpﬁ é’f %Ensg% cf] tnmester or the

second’tri ne
third mestel, fox\,qu]eaataél 7Y 3@[ éfaﬂé: 3¢ ImBS@ee]ks, o2 anPinterval therein.

R ;?re{e'rﬁﬁé HE Qe %?E&h&%%naé;‘gﬁ el %ny of 1 RS polypeptides

val'ue
described herein be measured twice during this period of time. For the diagnosis of post-

partum pre-eclampsia or eclampsia, assays for soluble endoglin may be carried out
postpartum. For the diagnosis of a predisposition to pre-eclampsia or eclampsia, the
assay is carried out prior to the onset of pregnancy or prior to the development of
symptoms of pre-eclampsia or eclampsia. In one example, for the monitoring and
management of therapy, the assay is carried out during the pregnancy after the diagnosis

of pre-eclampsia, and/or during therapy.
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di agnostic indicator of pre-eclanpsia or eclanpsia. A
positive value can also be an indicator of pre-term

w@e@sesi2ehpsi a. Such a measurenent can be takePCDES2007/012787
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numer ous occasions during the first and second
trimesters and the dproduct can be foll owed over tine.
In addition, the dproduct of the sFlt-1 |evel

(dsFIt-1) and the sEng level (dskEng) alone can al so be
cal cul ated between the first and second trinesters,
where a value greater than 0, 1, 2, or nore, including
fractions thereof (e.g., a positive value) for (dsFlt-
1) or (dskEng) is a dlagnostlc i ndi cat or of

pre- edh anqaparacuiar @@h@hﬂpﬁlaal blepdzamiplassan be kelleated during pregnancy
%@Qxetirxg I]ﬁse@ gpﬁ gbfy\b%]tl afn-(lig: amf of th-E%dﬁ%nal polypeptides

nMetrics can
HitHeHavenition Idatd:emimé bRMLISA. tIh encptberr@qamle aisamplk, igrollected during

i.nf ant Stan ard et
gfe SS?S?%?%H é feh 8 g(il 1?1%21% H%éaﬁle?é? gncH?l é:ﬂgl"éﬁéér ifh tflé?l\é@ﬁlzlsof soluble
Thilfodlin of ah@of e ot]i&ﬁlpblypep&@@@f el 1yrp@ptqncfeom lﬁh%ﬁl&ﬁt sampling to the
in cI [ t
gs%(tdﬁ]}{nx{waggﬁgf pg aﬂs@% (r)rllkﬂ) #%?ﬂ%tia, loi‘ {’Hg pﬁ'g?énglty W Ba%lop either.
cer ebriephvenkioh hisb alnclﬁecthe n&aakmdtslemtmﬂaum gohuh}mmdgglgalymdmg
ELI SA,, we
g&rtax& (8 B ?Fté%lé bi"&? ﬁ%’é _IAg P‘;ﬂgls-bp?lg:,ﬁ = o%grmézgaﬁx mediators
,ofIQEbb?enngHlel gmaﬂm@@&gp @Iq,lpapi éNI@Shirtla qm ﬂtualtfmpe a subject,
I nmunhoassa
SHALTE . P S R S S8 A A3 e
%d%lnﬂlndlhgpﬁdteﬁl is [Bdhetiob pf Pré:SBBOYor RBAIYsia. ElHegnethods and
st referred th fo ‘
sEps R o OLisile pgs R BRHHUR HeRhPh Ho s ysed for the
bﬁ%asﬁlghﬁnﬂdif Mﬂmi«ﬂﬂlﬂpbndt@m mirefieg pioitain, RGL: b ENOS.
endoglin is, neasured al one or
one grln YEIEEnER RRRCe e Y B o‘f J?‘!'tgl ?%Qﬁm\éﬁ duftnd Be
(Brégﬁﬁw; ibabhredgefepsbly,angdsd dut aguhysmt meghmucy,ephdrrt@ theanmset of pre-
endo skElt-1_.PI VEGE nucl el.c acid .
lﬁgijjangg W@Et%s vareagétﬁ%t tegﬂlof p{egn%nocrlﬁstvor eg )\é%(r?egg g&lgtg\%?n species,
g tlﬁhﬁg)oﬂtﬂe sbapiwifi be ﬁHﬁhﬁﬁied bh a\Mettgjmangel’wt 'wgll glenerally
vari atiqn, tatio or no smin 20 endoglin
<errespond t?’Flﬁlt‘m’é’lg o@g@gyﬁ B'&T‘é f"gref‘rbpre e th gt are
i ndi cafhevdagiostic ﬁi’eﬂﬂids ﬂe&hbbdbherém odﬂ\belusqai tndévidually or in
re-ecl anpsia or Q Le
Pqﬁm&greaéio?\pva ?{B’o‘gﬁ ogﬁlc me H,]de%r{]?)g? %e%én %rglgis %\%lllplqge art for a
(RO curkteiadhakie i t}kﬁﬁbseﬁaé bD Ee\Et:ity d)ﬁ; at esvimdied time of onset of pre-
2006/ 006793r and PCT Publ i %\int Lon

6403 b .
ST Sl P e B o R B e rod depSipgierein can be used
Shrcbﬂﬁ)ﬁ&ﬁﬁn tatht 40 Ebidridaapmbhtid méthddsrmtmﬁecbmdmglsbﬁd for the

accurate diagnosis-of the presence of, severity of, or estimated time of onset of pre-

eclampsia or eclampsia.
The diagnostic methods described herein can also be used to monitor and manage

pre-eclampsia or eclampsia in a subject. In one example, a therapy is administered until
the blood, plasma, or serum soluble endoglin level is less than 25 ng/ml or until the serum
soluble endoglin levels (or soluble endoglin binding protein, PGIz, or eNOS level) return
to the baseline level determined before onset of pre-eclampsia or eclampsia. In another

example, if a subject is determined to have an increased level of soluble endoglin relative
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or to any nucleic acid sequence encodi ng any of the
pepti des shown in bold and underlined in FI GRUE 30B.

wab@sosasr ement of any of the nucleic acids oPCT/US2007/012787

pol ypepti des descri bed herein can occur on at | east

two different occasions and an alteration in the

| evel s as conpared to normal reference | evels over

time is used as an indicator of pre-eclanpsia,

ecl anpsia, or the propensity to devel op such

conditions. In one exanple, the level of a soluble

endogl i n pol ypeptide or nucleic acid present in the

bodily fluids of a subject having pre-ecl anpsi a,

e mormal eontl tidnahgthepyshn Ye bdmitisteded ptiLihl serum PIGF level rises

did b ed little as 10% 20%
t%%‘%(? I (3(:l r%g%}lynmq,pgzsyhnog ral%g 50231%%@}38 %béqp §20ng /ofz RE5e 3 g lampsia
Gy, Tt cBInS2R he lavolse  selblciendogin, bElral BIGR, VEGF,

a ative t evi ous
SIS Pt Bt a PRt U Skt i 1 o oo epgsured
epasedly lap eeﬁemddbmbhﬁrdlmb@asehi&dt eaualitofihg &he treatment and
sol ubl e eﬁg@ I|n éﬁ 5%{qﬁ .nucleic acid in the
pamEePent pfﬂ’e ¢ %R}??ﬂ@ pre ecl anpsi a,
ecl anpsia, or the propensity to devel op such
éondlthgegnay be altered by as little as 10% 20%

or by as much as 50% 60% 70% 80% 90%

95% %%nvaat%n A89proffifie ﬁ)t%fdligrﬁﬁﬁtlé fe@nm nlaorr&aﬁ;we@ A¥Rignostic
to .the ne | evel of sFlt

it g np) HdE Bwﬂm&&sﬁaﬁﬁ G- ﬁolefnapqu\% er m&?boéwﬁw%spwﬁcaﬂy bind
®nNBaMid endoglih Aed brehd for Bktdétits, @hd anowpz}eﬁ&&bm avhlagling, binding

re-ecla ecl a e enS| | op
ESBRT BR i B S eaPlelﬂeefaﬂ 5/ BOlyPeRticE: For g%%tm cither the
Biding328at dirthé]rgb%bl@éndbghﬂ ol?#éﬁtx&sls P edS A eititYahedifding agent
éé 95% ﬁ% 97% 989% . 1é§r nnrereIM|ve to the
& folyplesppclin Rafygeptidy issuipiraterbaunth sl theloiolykle endaglin
;b@z%ptiﬂf: b&Fdlﬁg a nt M@tldﬁrcaﬁ’ IbefestABRSHEN DY defermining the amount of
i nation the | evel of soluble endoglln in the

lesﬂ.aﬂechqddpage %Hbs%atg fellovdng Rindingbesweenstbe Rirdéngagent and the

@@u@@ﬁﬁd@gmqfobtﬂasnw OR@BRVenYiohdl thsgl iR c§Hﬁ’ﬂ>n art-known method
égndltlons be altered by as little as 109@ 20%

diteptingguibogy-spbstrate WisEartie andegn boprovitsdmitiode kiefhe
99%ti o0 Kol i en B pIBYepiid®ss chh BB dbieogy E}{lﬁrﬁ!&ﬂ? Hﬁ)ewcmy fluid

to the next. In aqne enbodi nent, a subject

ipshding. Putpqy limited to ugpe, sgrum, plaspa, Saé’é’r"‘u%ﬁmﬂ n%atq er cerebrospmal

fihidi Ghe Yvenfibs BYsO %Ri\ﬂ@és th# MHfdkndstic G4k kRS %&@désx sbuble
pregnancy prior to the onset_ of pre-eclanp

" gdeslin ﬁgciewﬁc%ﬂf@p bepssrbtoedetsch é“‘%é‘?fﬁ‘lf@n% Ievelsf goluble endoglin

ficksidl8cial. A thelek@ a1/ an alteration, for example, an increase, in the level of
soluble endoglin polypeptide relative to a reference, such as the level present in a normal
control, is useful as a diagnostic kit in the methods of the invention.

The diagnostic kits of the invention can include antibodies or nucleic acids for the
detection of sFlt-1, VEGF, or PIGF polypeptides or nucleic acids as described U.S. Patent
Application Publication Numbers 20040126828, 20050025762, and 20050170444 and
PCT Publication Numbers WO 2004/008946 and WO 2005/077007.

In another embodiment, the kit can also include binding agents for the detection
of soluble endoglin ligands including but not limited to TGF-B1, TGF-B3, or PG5 or
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early in pregnancy prior to the onset of pre-eclanpsia
synptons. Non-limting exanples of tissues and cells

w0 p@BOsR8Pl acental tissue, placental cells, ciPCTNUSI00TIG2787

endothelial cells, and | eukocytes such as nonocytes.
In humans, for exanple, maternal bl ood serum sanpl es
are collected fromthe antecubital vein of pregnant
wonen during the first, second, or third trinmesters of
t he pregnancy. Preferably, the assay is carried out
during the first trinmester, for exanple, at 4, 6, 8,
10, or 12 weeks, or any interval therein, or during

the second trinmester, for exanple at 14, 16, 18, 20,
sDOSarolypepfides shntihodigsysefnl arvizg messuresnent of AGIWRI1 and B3

: u n
REGREP B L, A%t o) SR n RLERT 0 Bl Apere B0
Biosciepcemithapmingen, Cearwinen, tGangEex.end R&P Ifystehisr dntibodies useful for

3¢ B} Rment BF 03Bl peBliacibyeeHre cimeirally dvatiyc, fr example,
fioat Resgarshdisgnasticubice Sentddiiir.CamibndrheamiyalsfantfRD Biosciences.
Bitting BBk R ARIHR D PEF IR Lal G156 bR i dBIARH il for
pramplp she RGi2pecsptor] enfiagneenty therebf ap 8 bindimsmalesuledn any of the

al i n. c i E .
BRI £00 BRI YR, GRS otk RN plctlagyclin
eeloametiaELISfekia 4 sspy Desigask Addt that degerniines an 4ltveations &tr example,
f i t d | f
BHeBE B 1801 B 0008 k¥ I REPIREBAGe B POTRIFNE g normal
mfnie_tm:rd omaralart] qsrda'ecgﬁmhtas tife leved pﬁe;s?‘nt ih thﬁxoﬁg‘_slamni:rsl_, isuseful as a

{ ! r.egnan er e dl agnosl s,
APehostic i msltos A 0P TeaPRR 2 i 135 o miges o aiteration, for
pmml pled ?camqhﬁhe levebof sllubi endbotiamp bﬁfnc@éﬂf@e Bethe lelvel ofa
ect r.i ng preagnanc el s, s e

S HE EhiS i nde PSR, 180 FOTRY arliyf AgRMIFE, &nd BMP 7)
poﬂg&:pleqmtet hﬁeﬂec}iﬁtofsh&‘ sbmbtﬁl Eﬂdeglirdlﬁgﬁﬂ{ﬂgg(e%.ﬁﬂﬁ-hﬁﬂ’t ; Gl.frelative to
anot.her a a s ected durjn e
B BOURYE 178 PR anar TRV 5 PRl e Phifring thh Getigient g pre-
edlampsia efsctampsibhe | evel of sol ubl e endoglin of any of

th h I ti ft i ti f the first

& vl PASRSHERR bnefies Sy i e £ PPEOte e et B st gy of the
dizpaospisinasthals debaritip @pevis i Ko ekampley e qit dekirf®y incllitRs a

e P P 7 B B E9GELP ETHNE $EgAT Of 1 spqbatinds the soluble
B R el Otbe

of s e en i n_signali e.g.., nd e in
SirgBed 60 R GRES rbrhodre S Bre B8 shefipbiis abgsfedon e meghprane by
p]lacialgthi}f rﬁbir;]ttdk s&rﬁc’ggire, iritmgkeja@plegfr thiepeRd chfl bk BEpported in a

vel_ of the so] uble en i i.ndi ng. protein is )

IR Ry oA i R o SRS s Bpoles aad oimprihe hronghan opening

mntle cassette.

The diagnostic kits also generally include a label or instructions for the intended
use of the kit components and a reference sample or purified proteins to be used to
establish a standard curve. In one example, the kit contains instructions for the use of the
kit for the diagnosis of a pregnancy related hypertensive disorder, such as pre-eclampsia,
eclampsia, or the propensity to develop pre-eclampsia or eclampsia. In yet another

example, the kit contains instructions for the use of the kit to monitor therapeutic

48



10

15

20

25

30

.basel I ne

timng for measurenent of sol uble endoglin described
herein can al so be used for the neasurenent of any of

wo b@smsi28bl e endoglin binding protein, PE or BMIBS200T012787

veterinary practice, assays nmay be carried out at any

time during the pregnancy, but are, preferably,

carried out early in pregnancy, prior to the onset of

pre ecl anpsia synptons. G ven that the term of

pregnanci es varies w dely between species, the timng

of the assay will be determ ned by a veterinarian, but

wi Il generally correspond to the timng of assays

during a human pregnanc The di agnhosti c net hods
Heatmenbrrlqsageiesingens foxihe reamentiplprgresiampsis orjaglampsia. The
8RR i iGRayhIsd: 1rﬁﬁ¥ie %tlgl%l og h%ﬂ'ﬂ&%ds Gt hiod ofjt?é %t't8 Gtermine

herein_ or known in the art a nore accurate

thedtf ok pissobble prdoglia @éﬂ@@g@gen%vwm of the subject sample and to
8thpATBHRAP A AFBr Qfluﬂg thdo ‘;1 aitiSn %‘Qg@ﬂ%ﬁs 8{)’[0 dé:{“l %}B?Jeasample

In addition, the d |agn03|c met erein
valne-bk willde mﬁeréwuthﬁétthmfwnm sampleotatiens vdilalgnerst orcthe intended
H@Jﬂﬁékﬁ'ef‘@{ %{nu!L éo%pa&%oaacr?&fn%i feference value,
di agnosi s of t e presenc severity
wheneipareigcreasiindhe BAddor sﬁilume@eddﬂnpmﬁaar@oymbmmsim or in the
& [ t‘} L
B el e Mg BBl Ui B BRI o S piisposition to
pig-aglampsiaen eclampsim dnawathst @ianmle,helﬂawd ifgr therapeutic momtonng

@éiim&b %trgfe?éjlci:’ Blid thgglumh thgﬁn%géenﬁsg Fﬂa %Q/ |§ soluble

end o?ﬁ' l'eve ' ess t
yalugithas l%mdwgtlvmoifmv@bbn(p@m arerlabipsiagmwliein mdecrease in the

PAR@ 'oP golHFlg%giﬂg%er ﬁtl-anﬁ@%geglz\@ nclg>¥ 911111? bf % H&preas% utl H’le soluble

eterm ore onse
pndoghin valwp of thepiubjset sampdé eelative ta thot lforerex aapble, canbeased to

N \ | evel of
B Rl theraRg AR PA M0 BB sl GBI BARE e b R, standare
curee a‘bkﬁvc)a of bmﬁ&ﬂmmtm withih nhn noimalhe pesitiverdfiréhce rangd,
:E)éé)%ﬁ?in%%n L%’%f?ﬁé l% caﬁ ggo rTLrué)ed a return to

sel rior 'to onset oOf preé-eclanpsia or
eclanpsia In thls enbodi nent, the | evels of soluble

g% ¢ SFIt-1, PIG-, VEG- soluble endoglin

I'ng pr otein, P@ , eNCS or any and all of these,

ar e nEhsprescht uwpe&bmfblayxresmathm detconfpasitions fdrytreating or
man ag e%\f[;?'eg th ﬂé o Q‘Hgm IQ- Il& 2 rSﬁbr}gCr]tg Iz'JgVEfn tﬁ%tt lggéls of! soquble endoglin
e appreased in sqb]estSMmgpremlampsml emjarppsw,mdeawhg fa paedxsposmon to

st . .
fkpuasabg, bl FARTEL e B SLABAIA d ioin
aptivith ofln egl)ablemﬂoslpemlﬁpapaue pr blucﬂeic acid molecule is useful in the
methods of the invention. Such compounds include TGF-B1, TGF-B3, 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 include any compounds that can alter the biological activity of soluble
endoglin, for example, as measured by an angiogenesis assay. Exemplary compounds
and 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 sFit-1
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to sol ubl e endoglin and neans for detecting, and nore
preferably eval uating, binding between the binding

wagean3d@ssl t he sol ubl e endoglin pol ypeptide. FBCT/US2007/012787

detection, either the binding agent or the soluble
endoglin polypeptide is |abeled, and either the
bi ndi ng agent or the sol uble endoglin pol ypeptide is
substrat e- bound, such that sol uble endoglin
pol ypepti de- bi ndi ng agent interaction can be
establ i shed by determ ning the anount of |abe
attached to the substrate foll ow ng bindi ng between
t he bi ndi ng agent and the sol uble endoglin
beyelspe plesatibed An BEH\Rublicativnl N@ELbSAVO2004¢2088%6 and U.S. Patent
' I hody=.substr at e

PR30 1 B¥as b0 . RO By Prpeund tha
imeyeages tha leveboubibkgaratiaciivity of GIGHBD b BleNQSOHRGI2 are useful in the

' [ Lfual odi ly £l uid includi Sbut. .
AR B8 ploYlo™ Pbm By, B0 ouhal b IreREl 88 g im detai
btlomd, or cerebrospinal fluid. The invention al so

provi de r [ agnostic test kit i ncl.ude

P b uprerghos ol AAPRE b fiflavitch thllhe oM §Fogfn and sFir-1

datheays may bd dtretioning ih @vcebpseradvesabntier @ fmthegitepathogenesis of pre-

nucl el.c acids. A kit that.determ nes, an alterat.i on,

PRt R Pty Tibield of RIS EouRs fol irhipitn of amy of the

erettogls ion copropyyitqisi discrited dibtene fdrghatrétine ntdiqReventioh oA pregnancy
e Level pr.esent |n normal control, . i.s, useful as ]

bt B Sl Paaile, Brora ik VB s hefgioble endogiin

dathgayp $¢.5 c dewhegolatdsiselubRveadbilimexpaessicndribidlogical activity or

- Bploples Tz, QY0NS o Bt S wed i

dembinatietwith 3. coRfioand Hp pirgetatbe GRItRUthway (e0f), dwhendates sFlt-1

20040126828,. 20050025762, and 20 04 nd PCT . ]
BRI O RERBERE TS BORR BB YE o (D oBsygiPRos piological
hetivatyd fdrahe gedto@hn& prevenkion bt & paanaidySelatdlichywwaaensive disorder.

bi ndi ng agents for the detection of soluble endoglin
ligands including but not limted to TG-bl , TG+ b3,

Bherdfskiticd t ek dle YIEDPisi@alind\phinbasi es useful for the
neasu t of TG-bl and h | ypeptide | evels are
conme &?@’F FVgﬁ\‘?Eﬂt?%B? 8?3 ?%‘f‘Fyewaégq‘ W%%@é‘ﬁf which regulate
ghgah] diffBlon it nRIities tBARTEM088 e, hABBE&REis, WolRIT8Yair,
and R&D Syst ens. Antlbodle% usefutﬁéqiqthe measurenent | .
BRORINESS 2BD FYIRRCSS 1 By celkvaet ohGEralse InpubiG el aplgeration in
franhy eéﬂgg@bﬁané dizﬁfmtiﬁiﬁlﬂﬂa ltliH’thiB%gﬁ @ friabrix bfds@emsBSQigEﬁ evidenced

uz man emcals, .a ci ences. Binding ) ,
BB e SPUPR IR Rk B0t e o7 o 1G4 e, Tip gpopins specification
?vﬂd: bel dﬁdbrﬁaﬁh ioﬂg&?@%lyfr%xk') @%ﬂ'@nﬂ allhﬁerﬁ’lﬁra of MREGRB supérfamily as

ragnent s_t eof ., as a_bindi npl ecu in_any of the,

RRTRR | SOElegpeo T bR e DR B Gt FGF-B family
RchriMgETGFIR , TGRS, MeiviaSBRIPYE hhdBMP-7, and may serve to deplete the
developing fetus or placenta of these necessary mitogenic and angiogenic factor. The

present invention features methods of increasing the levels of these ligands to bind to

soluble endoglin and to neutralize the effects of soluble endoglin.
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colorinmetric ELISA kit (Assay Designs). A kit that
determ nes an alteration, for exanple, a decrease, in

wo b@sloaozes of eNOS. TGF-bl or b3 pol ypepti de oPCRGR07/012787

relative to a normal reference or standard or |evel,

such as the level present in a normal control, is

useful as a diagnostic kit in the nethods of the
invention. A kit that determnes an alteration, for
exanpl e, a decrease in the |evel of soluble endoglin

or an increase in the level of a soluble endoglin

bi nding protein (e.g., TG--bl , TG--b3, activin A

BMP2, and BWMP 7) or downstream nedi ators of sol uble
S&idblgleindoglbgtfgiridn gs (har@peutie dopamdsPAd ) relative to a
positive feren e rd or | Ls useful .for

noni t tﬂ a RE etrﬁeél §h0, ;9‘? o?'él?e %F%engavg%og}, putifie é forms of any soluble
eedoglipdigand fiehias JORB fixhﬂy prdteins) Ghdlading duynalintited to TGF-B1,

FEFRE S8 Rec AR ARV, e Bbireted i PRl iorderto treator

prevemitght-¥clamphid d¢ sclampsiabr ane, where the sol ubl e

endoglin.b nt or t.h ent that binds the
ol uaPER BT R s B aP & sER PP Et gt Aed sequence
ﬂﬁﬂhﬂ@ﬂﬁﬂo@&g WBRIesingb] ¢ anbient sy R atiedl @ﬂh@axﬂirﬁsdcid?ééquence of

tur re the sa i S de osi ted
TGS G amkrong LR D Forioat 8t §ak ipdyagangiogenesis.
Naﬂnirﬁemﬂg ekéaﬁplee Hehrle huGan TGF-gU p@ﬁtr#zad-B-noa) Aridlt Hinddn TGF-B3

AR SRIACHES e, 108, SamPe! 3odERePIEEKh Bl S oeins useful i

theapetBads of thd irﬁeﬂﬁcﬁﬁwﬂﬂmﬁé ahd abilityab BRI @ sbRBE erdoglin (e.g.,

b@%ﬁ I grhoiﬁg%g‘ S@‘#‘ g%zggggg%%ge 8]; LB?. 11‘(: ted prot ei ns

to be used to establish a standard curve. In one

%a npl e, the ké{sj ?Iont i.NS i ns}a/rucg ons for e use of
AR GPOHRASS i Biiiregeo Hp e &ed

hyper WedisdvéedétitiFet d§jotentidCileNagd kit i‘ﬁcﬂl@ Gﬁ&lc@llular domain of
ecl anpsi.a, or the propen3|ty to devel op cIanPS|a

6‘?‘10@!:‘{‘3(\4’6& 4 profeplylia engyme caildsieayp the me T%E’F 0
EftfdelidClelc@tifig RS exitfate 3R ddimdilgs Kidlubie f&‘i’(ﬂ' oar sequence alignments
thera eutictreatnent or dosage regi nens for the

mgeéﬂteﬁP%geéE'ihéhﬁéﬁaH%‘Pe@HPHﬁf%‘?a&e (Y#H&P) may be responsible

fhrﬁﬂé‘&%\}a@e khd rdl®née 8F SalublB ehasifind Algkbdtively, a cathepsm or an elastase
instructions for the use of the kit to deternine t

WlalS@rbeéﬁY‘ﬂb‘FdeméhﬂﬁlﬁPY%e5?1?‘%" ARYPs geerrleq ko q%@&%‘ﬁgenases

b&18tiSddd, 6d sy Sind Ak thereCRd Padéntly s By REmB&L kd%@n (for a
endoglln anti-angi ogenesi s_index to a reference sanp

{RYfqYR see) Whifaker 250 Avngangh S6H Trravmissiens: bk b4 Y- g%aﬁffrf%red MMP
KANED, Wridh i RASWH t@Be hﬁ-@egth&I‘ﬂﬂﬂadéﬁ&s Forh PR-¢dldmpticIPatients

exanpl e, the sample be ared to a .nor nal
gléfrbeft@ﬁcémv\éﬂ’ughol 151 1809—1818 1997). The activity of MMPs is controlled

through activation of pro-enzymes and inhibition by endogenous inhibitors such as the

 tissue inhibitors of metalloproteinases (TIMPS). Inhibitors of MMPs are zinc binding

proteins. There are 4 known endogenous inhibitors (TIMP 1-4), which are reviewed in
Whittaker et al., supra. One preferred MMP inhibitor is the inhibitor of membrane type-
MMP1 that has been shown to cleave betaglycan, a molecule that shares similarity to
enodglin (Velasco-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
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wherein an increase in the PAAl or soluble endoglin
anti -angi ogenesi s index or in the soluble endoglin

WO 20080830283 | ndi cati ve of pre-eclanpsia or ecl anpSi/as2007/012787

a predisposition to pre-eclanpsia or eclanpsia. In

anot her exanple, a kit used for therapeutic nonitoring

can have a reference PAAl or sol uble endoglin

anti - angi ogenesi s i ndex val ue or sol ubl e endoglin

value that is indicative of pre-eclanpsia or

ecl anpsia, wherein a decrease in the PAAl or sol uble
endogl i n anti-angi ogenesi s i ndex val ue or a decrease

in the sol uble endoglin value of the subject sanple

et ravieweedtip Whidtakefed plasepras dfrginglesinclode astérpdies directed to MMPs,
PROERLE cOBBOGRE ol Fi ol bafilpailn, CH7RETRRE T 20560,
Primarhastad, ©G6+31083 i DA 20, BMS2VH284 (Bustopblyetsi Squibb), and trocade,

e endi: t Lt
S SR ren ERENELEN Pl GRtTfe Bk pdt e,
q‘—%hﬂpahsgm%twd@ﬁhd raifgmp asd upmgsllaftigmm df selablerﬁgp_doglin levels, the
- e . .

RGBS PO R ing e B Rolfe, 3Bl W BEde pesgribed
shayp datosvrhtevininit plrecactivita o anyalVIMR | cathepsia, oroalastese iimgpleed in the

[ [ b i £1.00NS C hat .
OSSO o of G IR, b M BB RO ) OB bre-cctampsta
adclampsia wfa subgst.ubl e endogl i n pol ypeptide or nucleic
acid nolecule is useful in the nethods of the
i nvention. Such conpounds include TGF-bl , TG b3,
Blotrapautic lomBinds that iBiNPdse sohdle esdvglin$indditg golaint e
endogh.. Lodi . ' ' ridi ntib r .
ant | o TRE R KBl bloRHR For e B AR A RRRNoH o simutate
esohciehs Wookbggrum; leais ofsehdée endogio baslengoprogimeine]udingbut not

t j ate .R i rfer . Addi tional
AR 18R PP AR AIbSTLN0RT, ot B or
prieeeritionl i gpre-edlampsia in 4 yubjéct.s Dhesolcempodndd dan, befused alone or in
asuys. .an ,anai ogenesi S _assay.
ERBHfon O HRIRNIEE oL aBUBLOISRSEIOR aBY BB ofher methods used
wahaiechselIAGB. farhilg peotaiat hbodsin darlsalesaritize st hechendxdample,

h t ecrease sFlt- vels or to increas
I Ring B SREHCARRRTSL Tob-100 R Bt oy IO SHERRR G
pod®EibnPubl i cati on Nunber WO 2004/ 008946 and U. S.
Pat ent Publication Nos. 20040126828 and 20050170444.
In addition, any conmpound that increases the |evel or

Bhepbpgitic aompotndsithor abfer THekariplangio ggnicald@Bity of solbl2 erdoglin
usef ul, i, t met hods of the inventi . Exempl ar .
compot bl HERAREEo Rpalitf ca SRR Rea BEE R Gobenypis asovs.

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 reversion in the anti-angiogenic state by 10%, 20%,
30%, 40%, 50%, 60%, 70%, 80%, 90% or more indicates that the compound can reduce

the biological activity of soluble endoglin and is useful as a therapeutic compound.
Theragpeutic compounds that increase the levels or biological activity of NOS

NOS is a complex enzyme containing several cofactors, a heme group which is

part of the catalytic site, an N-terminal oxygenase domain, which belongs to the class of
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It should be noted that we have di scovered that the
sol ubl e endoglin and sFlt-1 pathways nay be

wo vsdm@Bs Nng i n a cooperative manner to furthePCt/li82007/012787

pat hogenesi s of pre eclanpsia or eclanpsia. Therefore,

the invention includes any conbinati on of any of the

met hods or conpositions described herein for the

treatnment or prevention of a pregnancy rel ated

hypertensi ve disorder. For exanple, a conpound that

targets the sol uble endoglin pathway (e.g.,

downr egul at es sol ubl e endogli n expression or

blologlcal activity or upregul ates TG--b, eNGCS, or
akR-thiofate pwitgins, and bi(hiepgimhtedactase/ddnydin ednictois hoswibgons to

t S 1
A@i’ﬁaﬁ '_f}eéi‘ﬁ&%omr 5 ﬁ%ﬁggestl\&@h %agrxgx es@\?edeﬁle%trron oxidation of a
kguathadgloonﬂromtqf\h-m‘gmne (LpAeg)uI ates VEGF or Pl GF
expre ca activity) for .the treatnent .
or " or SN plyalpP R BhES s cRGl Al bbers e b SFriarE By orylation and
dibs4sr50dephoShersdatént i We htves gled:ovn@dttha TREFBib dephosphorylates eNOS at
athway TGE-b is ot ot e of a fam|
TR, SPBE e Beished (R BRP s g sde oty and may
ovdrk e}’mgls'actallgnmthT’UEGH tuhjcht dctisates eléﬁﬁdﬂl phng:)horylatmg Ser1177.
neur ogenes wound re
angi oggcr&]:grsdlm l?zhanﬁgacom Bﬁll fét %/ b}géwp e, x%xcgﬁlc %Clﬁi H'H)l%cu{e small
cadlécube cdmp@mas bmntﬂbndyb&hg& in@kdses ;hedsvedl (elg.Cc By increasing stability,
ate JES of. matrix
Yo b of Fndite SoafadrmBirih P gD PSRy activity of
tNiDSim pﬁ%tﬂnarasems,cbﬂahy cugipourid thhi mesqam:thfeldoammgmlaﬂohlof eNOS
under st r ef and L .
AEHHEFS o0 i bRt ik iinion , Sudl Soriiiind ipclude purified
$iDSiprefeeabiineNOR, dni l:ndbgmaﬂﬁ ac&ivesﬂ:&mefhtsdhmnﬁ ansleizfacidd@ncoding
=h _fam i-nel udi. TG-bl., TG- b3, aciivi.n
PrifSfiol 98, srkiPaaly fiveamepfidbaoh st vanadate,
dleltsra&bqpé g@%faﬁor@ph@ph@ﬁﬁﬂﬁd@i-kIﬂ_?ﬁSﬁ’IBKQQQ&a‘VEGF TGF-B1, or any
m.t ogeni c an e e
Ul Syl e Bt R 22 e TSR S Hihod fReBBSpHomation or
Ibbgﬁ I’Niimd oxitle i‘Bd;yhtheSﬂédJﬁbm Le-afgexghe By anfc brideeyiithadei 1déated in
n | ubl e endogl i . .
PSRl 5T pftr Sl A0 b BenEra D amplation of various
auhodxmbmhnm&shaewpnﬂh&mhnnmmsﬁﬂeoﬂuogyé&ﬁiemepﬁﬂsoﬂﬂd )
n S bl.e e d Lin Ii d .such as TGk-b fan
081%31 €, 150590 HP ﬁ% laﬁ% ﬂ}e Iﬁﬁ IAc(gardln?:gl)T,(g‘grr!ﬂoun at increase
béig by ti }em-m/o, KWKZ 308 dORVFI%0, 60%, 20%4) 80% ) 0% dr hfb)ré)hﬂe level or
otre revent, pr.e-ec .
B o] S Ol hah Aoy R sl St TR oy -arinine
pr ehéiin owidehloasor (arg rsodinei ditreprpsdde mitrdglycdrs, 1sosorb1dmonomtrate
tgﬁcgosg%%ﬁ gng% )Se éélﬁ’c é\%&? éansbebassga%/g lb? ls{a¥1d£r%ergét oc?s known in the
art, including but not hm:ted to the citrulline assay and other assays described in U.S.

Patent Application Publication No. 20050256199, the entire disclosure of which is herein
incorporated by reference. The Thrd95 residue of eNOS is located within the calmodulin
(CaM)-binding domain of eNOS. Agonist-induced dephosphorylation of eNOS at
Thr495 increases the binding of CaM to the enzyme (Fleming et al., Circ Res. 2001, 88:
E68-75), thereby increasing its calcium sensitivity and activation. In addition to TGF-pI1

described herein, other agonists that have been shown to cause Thr495 dephosphorylation
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TG~ bl or TGF-b3, or any known TGF-b fam |y nenber,
that can induce angi ogenesis. Non-limting exanpl es

wo p@Bosieshuman TG-- bl (Cat #240- B-002) and huneer/US&H#007/012787

b3 (Cat #243-B3-002) fromR & D Systens, MN. Preferred

TG--b famly proteins useful in the nethods of the

invention will have the ability to bind to soluble

endoglin (e.g., Barbaraet al5 J. Biol. Chem

274:584-94 (1999)). Therapeutic conpounds that inhibit
proteol ytic cl eavage of endoglin W have identified a
potential cleavage site in the extracellular domain of
endoglin where a proteolytic enzynme could cl eave the
nEeiO8neclbding brddskinﬁruﬂﬁs&mdimg lanch VEGH. e 36495 depbosphorylation can be

S an@etﬂa l Hxlegalfro ? nrign eav 1tohfgla 32182%4 g?glgqbr?g fg)(r after PKC

al 1 gnne
dewnicpulation esmgphorbMVF%) myaytatael& aspoeINTAG (Sigmat Aldrich).

e and r
R E R aeB Ay SRS R RroR SR, Bis e shvmiorhe
Ca%?adaumuulm-ddpendﬂne aidimhibetablethy dulyiRalinne(Sigao ARMEN), Hrotein
n es L ongl S t
§esRARREN ) SRlartR R Bt o KB rst 20 a8t 8 Additional
S?E%Mhids tleskt eﬁeﬁ@NO&ddmworﬁﬂ%dén aiv\rlﬁm&gl';ﬂ i_‘i)SluEB $istamihe gnd
LA pr [ is : ich is knowmn to be
?gyéb‘iﬂ @A%g ?‘E"e‘rkﬂﬁ‘zczent as frompre-eclanptic patients
(Lim et SA Am . Pat hol . 151 .- 1809 1818 1997). The
t t s. . controll |vat|on
hasebsilisde ﬁ'ai. it B el QAo vty Ppar
S'UEC h Hﬁostdld?ct:]lid 18 3Rerhbdt dfitheOfamilfofMipidibRiphIRS Rh@@? 8Seicosanoids.
n s are  zi r ot ei ns.
i plodpe 1 ool sflin BB Siriniats B POHA BV 1Resedon of the
Mnyﬁif (3 }ﬁbﬁaaf)ﬂdh @yﬂtﬂade? P@1h bio:kt}@éal Qﬁtl\gfytmcl&&k%r 1ﬂlurl$b% of platelet
referre [ is e .i nhi bitor of nenbran
S e e PO AP SHE HODIA8 SVRCrDie g Ry aary vaseular
fesisemué By Hﬁéét vabwtilafios, it |n§ﬁ‘iu§'é‘sl§ | 1@&@99' in
(Vel a Chem 279:7721-7733

den et
( 2004?5% 2 1§ 4N 3% ‘?’PH‘%’O"af%P&%ﬁdé‘ifys Fimylated bx both ¥EGH and RGF-B1.
RGI, tﬁmgnet adﬁvWEudhliﬂ'Vst; bﬂtllhEiﬁlﬁn Bﬁﬁﬁt@&%@gﬁeﬁ%ﬂ Sﬂ&@laﬁ&%n of
areal s evi ene ittaker upr.a.
PASE R G S DaIe 200 aFrass Fad o il 2HMD P Yde any platelet
SO DTRG0 AL 6D e
i no
FEPEFSE S\pe SO RGBT LA P5Da e TO B OB feaipPE Heeg of any
edmmmaltyathﬁbrsésw(ecgal b)t 4ti18dsB 109 Y%, 30%8, A%k £3U%.240%, 0108%s, 80%,
éﬁ/ S ﬂi\)o? F%&,St ases in the rel ease and
(o8 G P PG Tty of Bilhe 61 TRAERAIRCtadged pPRssdovm in the
mni/rﬁ:hiduﬁg’lbl&hﬁwhﬁﬁt@& tSIPSLfAimdt{s, iL6pPosdfci@pyost FRALIAN. Additional
such a qme desclgl bed
compounds are own 1n the art and examples are described in U.S.P.N. 5,910,482, the

entire disclosure of which is herein incorporated by reference.

Purified proteins

For any of the purified proteins, or fragment thereof, the proteins are prepared
using standard methods known in the art. Analogs or homologs of any of the therapeutic
proteins described above are also included and can be constructed, for example, by

making various substitutions of residues or sequences, deleting terminal or internal
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above, known to inhibit the activity of any MW,
cat hepsin, or elastase involved in the cl eavage and

wo edosasesdf sol ubl e endoglin, for the treat menPCDUS2007/012787

prevention of pre-eclanpsia or eclanpsia in a subject.

Ther apeuti ¢ conpounds that increase sol uble endoglin

bi ndi ngprotei ns The present invention provides for the

use of any conpound known to stinulate or increase

bl ood serum | evel s of sol uble endoglin binding

proteins, including but not limted to TG~ bl

TG-- b3, activin-A BMP2, and BWP7, for the treatnent

or prevention of pre-eclanpsia in a subject. These

eesiryes ot sequamred eot mreded fayrinlogicalractivityion addiop tamtifal oh nternal

Pééﬁ(h%g gqllxjésﬁr xggf %ﬂ?arqgflég)g ﬁ%&ﬁg@&:m ind'2¥i Jubgﬂ%tlgﬁsf Séletlons,

y pro el ns prote
pdditipss, degutatives carebemade torinpmeyecsxprgssion, stg&nht;s pnsqlutahty of the

' gt - 20 C
iy e 2 R tp pAEestin " RcPallh Bl o prece
ebraseratively antl eaalanmo-cangldexgemm theaecffewm tyxohfgatb hd:tbalng Mutations,
4 gﬁ%%, pre %ﬂﬂ{ &{SOH g‘h%l%gt%eeﬁsgeg encgs & ngu&ﬁcg ?or e%g%flgn of analog
praeins baﬁ‘pgrhents; ﬂrerﬁmf Iaust, of calrsey qir@dr\de&hefeﬁdmg fremheUdl! the coding
i f or.mat

s B BB OER e Bl o Rl rBEPRL BRE NG B bridice o
pendutd smobdnra atRiAtstrut fueesaasiays loofs or liatnpaissiiich wouldiversely

i,.-angi ogeni ¢ state by 10% 20% 30% 40% 50% 60%
%ﬁ%}t%ﬁ% 8%3) tg‘r “@‘g‘ i ﬁdi ca(; es t%at t(;]e co?rpoun%l canQ
r ed uc e\xiyhéf tlind thlefagem’t&l comgpiouvidd yf thé IMhﬁﬁh @.£Nslgpdpridahtibodies,

seful .as a thera r.a
S i Sortbo e 388 2lsp SR BV Cag BT BHBG: Eafmples of post-
aanslatidxml mbdi%n&i@ﬁncladabmmhmlﬁmhamlmm glycosylation,
a henme 0 [ ch art of the

SR RRgter 65 5P or ety B Ao SRRt it ramerisaiane pubunie

Bimhevizgion or inbRimdraationfanaerostMinkingtor aﬂﬁ&ﬁ'ﬁédﬂ&) alﬁyf’tﬁhé'} proteins, or
e domai n whi ch |s ho

-term duct a

BRI A0 e T JO PR ROEP I, CE EoREE By Tkt 5.8 Rlgaypee of the

f)td#eﬁn ﬁ@cﬂkofbrﬁmdawmﬁrgs Bémbrafie! ﬁpidwon@oﬁbﬁtrae@a&dpf Modifications
-argli nln - . e ctiyvation I VOVES&
tigEp ittt ionel anShee b ot ipreastAtiNeY- arnt offept,
i(f(l;ﬁg@ dﬁbgﬁﬁ Bﬂri;Dfnszﬂ:t oo vtt)/}fc@?ﬂé_ﬁ]r%l Artgg@ Mﬂvﬁe (ﬂ)ﬁlﬁﬁfmde or decreased
oS or es e a I I C
O BRBE L Gl et e Btz 4oCiRion PRy o AP BAbgsation,

&Qtdaﬂbﬂ,}bo&ﬂl@n%chﬁéﬂﬁ STYIAQIY b &l & bittdchienh o MkEme Wi covalent
%%at i'lmaehte gf aenuc eotl)c/le %p guﬁeotlrc%ld%yvgt vesce:c[:\l/alent attachment of a lipid or lipid

derivative, covalent attachment of phosphotidylinositol, cross-linking, cyclization,

disulfide bond formation, demethylation, formation of covalent cross-links, formation of
cysteine, formation of pyroglutamate, formylation, gamma-carboxylation, glycosylation,
GPI anchor formation, hydroxylation, iodination, methylation, myristoylation, oxidation,
pegylation, proteolytic processing, phosphorylation, prenylation, racemization,
selenoylation, sulfation, transfer-RNA mediated addition of amino acids to proteins such
as arginylation, and ubiquitination. (See, for instance, Creighton, “Proteins: Structures
and Molecular Properties,” 2d Ed., W. H. Freeman and Co., N.Y., 1992; “Postranslational
Covalent Modification of Proteins,” Johnson, ed., Academic Press, New York, 1983;
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Accordi ngly, any conpound (e.g., polypeptide, nucleic
acid nol ecule, small nol ecul e conpound, or antibody)

wo ba@s/080283 eases the | evel (e.g., by increasi ngPCT/US2007/012787

stability, transcription or translation, or decreasing
protei n degradati on) or biological activity of NGCS,
particularly eNGS, or any conpound that prevents the
downr egul ati on of eNCS activity is useful in the
nmet hods of the invention. Such conpounds include
purified NOS, preferably eNOS, or biologically active
fragments thereof, nucleic acids encodi ng NCS,

referably eNOS, or biolo |callégact|ve fragnents
SHEE B oL, dfeih. (symolar RE0E-O40e b330 Rptten g Bethni N¥isnd Sci,

BEDARIRI [‘W) btedsPiméiuRad eThEbetlay1 flek eﬁfﬁ,c%:omﬂo%d RFthe invention

or any ot her conpound that increases

prvalphciudstse@ienee vanianios! ay s deerennauads siehas veGars that include
IN' 3 rg q, 5”‘%1 SRerl thars ¥ NSt &G fad (f)(? %’nboaafcg:i i §tl st % substitutions,

oXid hase | ocatéd i n end er ce
Fllrsl@?lms, ekmmle@mwath sespbet tg e\nblrtatp@@bqbyncap pﬂddmmaﬂm, thé therapeutic

E‘@tﬁb@lﬂﬁl (Hdtflé in@e%xplﬁ So1thin O%H e ﬁ(%j E]lziggwbal a.mmo acids. Non-

nltropru53|de nit ycerl , | SOSOr
ﬁbﬁmﬁl amceamdsgogbldm batt dferriot ﬂlatl'@d tewrtd theH@-isorkers of the common

I east thdl%@%%@%%@“ ﬁ%gﬁ;ﬁﬁ%&a&go%%@é}ugm acid, Abu,

Ao bh@nlc@wél g@ﬁnbtb po\lug beamhina bt xanotoacid, ANG2-amino isobutyric
QHH, 9%%&’}31]3?10%% Shfifit h&é&ﬂm ?@Jv’aﬂ& \ﬂg&dgxx?rolme sarcosine,

L-argi nine o tric oxi d onor
nitmllm hempeitrullimet eystelio/amd,i trhutylglysinebi-litplabtmirte; phanylglycine,

FEA SRR, A4, DL E T I 10018

Aind dopds; €d-mashylamioe aqcld'&,lN:nmem awpirmoregids, arama:y:si analogs in
556 & il ne hARMer B 1B AR BPL (WRaldiry
i ncor Mﬂﬁ@dl mn,st-trefx%ertmbmodiﬁ@aﬂ‘msomws@mby tfe isW@Eon include,

13 o5 . 40 LR M P v o

CHergibaj emds)a aE@mdeOﬁn:hWHc@ nadiet@aEND the dnti@o epidybmekbone, chemical
gn'(:)ldﬁf@aﬂgnsecgf I@Ihnkecf:'orr 6- lméd cgrggl\%/')rc%reglté Ch%ggcaglg Ehthgﬂ or ?%letlon of an

I Ncreasi ng i um sensTt | yan
thdrrmnehm{ethm'l‘iﬁ'e—zblsxddescrl bed herei n, other agonists

t hat e Th £ 495
dephos p?\:(glrts éltn}ll % %{& INC eng rhgs 6’? s, hprapsytic compounds

f¢sctibed nreianehi¢B@ray prbvide Eddﬁapha:lsaﬂhmtggealsummacremm solubility,

hi bi t or
SHREHR it e RER & e B00BIRR St B b Bl poe US.
PatoNbot, 11233 rairs elao énchﬁegc é’ﬁlabher(nﬁm)xo(eﬁggfm df‘“—?ﬁ“ﬁ?é‘ may be
[ e ho Qr ti o r
%\14? eigé]m 8—'} fub'lclbé&iggnﬁxf /Such as g 8eep gﬁi&lgﬁvleéxﬁ glycol, ethylene
glumltprombem giycod &bpdpiners, éarb&glmhﬂbdtulnde) dexarapy palgvinyl alcohol
and the like. The compound may be modified at random positions within the molecule,

or at predetermined positions within the molecule and may include one, two, three or
more attached chemical moieties.

The polymer may be of any molecular weight, and may be branched or
unbranched. For polyethylene glycol, the preferred molecular weight is between about 1
kDa and about 100 kDa (the term “about” indicating that in preparations of polyethylene
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phosphatase 1 (PPl) inhibitor (Flemng I, et al. Circ
Res. 2001, 88: E68-75). Additional conpounds that

wWe@R§0808026NCS dephosphoryl ation at Thr 495 i ncl UBET/US2007/012787

hi stam ne and bradykinin (Sigma Al drich). Therapeutic
conpounds that increase the |evels or biological

activity of PGh Prostacyclin is a nenber of the famly

of |ipid nol ecules known as eicosanoids. It is

produced in endothelial cells from prostaglandin H2

(PGH2) by the action of the enzyme prostacyclin

synthase. PG biological activity includes inhibition

of platelet aggregation, relaxation of snpoth muscle,

glydolc sornmmolecsies weHivesiginmopu boroe dasy, thansthe stated molecular weight) for

é?esg :,113 b ar@&g %Xd %angfatc 50 ehl 0 ma?rg%t : Uied rde rﬁﬁﬁgsoxll the desired

'S ana throrrbotlc rth
ﬂtemnﬁhm mbﬁﬂw(ekga,tme ua@ﬁoa ol suREHngs] releamlestrp@tb@@@%qts if any on
e e
kﬂdiwﬂefé’ctbbf)ihe gpntwthy&nm glycoy td mtherapeutimprofsimpeinaiog). As noted
aﬁ%ﬁe‘g?t Io e\sl,c?r:?c lgl%lgq{avg ﬁﬁé{%&m@mBhﬁlcﬁg@pﬁ%‘m}'lene
Bhyeslsagg mdnhesd mmw&w S. Pt Non $648i536; Memurgest al., Appl.
f t
eSS R OGETER Ny e

eRe3s-2ns0, |(®9‘19), arid Galidetiiet yl.,Bitkeryyg. &heme 3@ 68&@4@3}(1999), the
SLANAALd BSSRNE Wi e okl by HliEldgdlng but not

& prost, cicaprost, and _
aspi r iAny oAdnk thempahtur:mmmmds ofithe pk%enmnvanttonée gs polypeptide,

es _are [ in 9
T T T g il
kﬁflﬁé’rﬁ:l’}ﬁélecﬂel E:blfnpﬁsipg diecthasmpéudic am;pouhd fused puanidthesdheterologous

eln nt theregf, t eln
8@8?% (B'ﬁrrﬁao gfqg%a%l.}eacm?%b%ssark ncO nce %d&é&?b]e label, or an
Aﬁaiuegs tbérajswmlmgscnﬂé rneakatple, amemt&prduble@npcpgimm@ody can
e al so i ncl uded and can be

g'gsﬁg{ellaﬁg @Ge&o&n SSPEOSY maki ng vari ous

S ubst IHolpl bh}DBﬁthefpor}@ﬁptﬁidteslnohmﬁ@qmmboéss, tlahe lagt wsed in the methods of
term nal or LN

i d
LA A
ithéres M are dl@&ksdﬂﬂi&'l ihsinadihasyofelnhimwertidpi wirgpitarglard techniques for gene
éCt ;aq\?/)} ) O 3% ? 8%520?1@%%?1%%% or‘l‘f}e 1rgf%n§5ﬁ glgé includes mimetics,

W&&Sﬁn@ﬂelu@ttﬁb Bidimynsiatal smhmhmeldﬂa)pobfpeph@ @Tm‘admﬁ'agment and
b B T B A FORST oo v o
GasIstl&r shpd Bizk had ehdrge tharactlxistice.g Felddwing tidenitifigation of a
Ngerapeutlcscompound suitable modeling techniques known in the art can be used to
study the functional interactions and design mimetic compounds which contain functional
groups arranged in such a manner that they could reproduced those interactions. The
designing of mimetics to a known pharmaceutically active compound is a known
approach to the development of pharmaceuticals based on a lead compound. This might
be desirable where the active compound is difficult or expensive to synthesize or where it
is unsuitable for a particular method of administration, e.g. peptides are not well suited as

active agents for oral compositions as they tend to be quickly degraded by proteases in
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del etions, or additions in nucleotide sequences
constructed for expression of anal og proteins or

wo ecagosnss t hereof nmust, of course, preserve tPET/US2007/012787

readi ng frane of the codi ng sequences and preferably
will not create conplenentary regions that could
hybri di ze to produce secondary nRNA structures such as
| oops or hairpins which woul d adversely affect
translation of the nmRNA. Any of the therapeutic
conmpounds of the invention (e.g., polypeptide,

anti bodi es® smal| nol ecul e conpounds) can al so incl ude
any nodified forns. Exanples of posttranslational

the clifrieataty canal. | hvﬁmhelmkedémgn, syreghesix arlditestirgdndyobe used to avoid

hesphor Iatl osyl atj on, drox ation .
BB BOi eI durbRr & Bhlsili R BH BppPfy oThe mimetic or
inﬁﬁet&rsicmtheﬂrhe seiebhied fo sdé mbethenthey medirce or inhibit soluble endoglin
chnent

.and S- I|nk|n1 or to
(s 5T R iian Belivi8 g Hrhe st i SF i BEoR S i e carried
SEIP atibietas on®br xﬁab&gﬁwhﬁlﬂehwmﬁn {i®o gr cluﬁbaﬂ asstigg. of
the protein fromthe nmenbrane with a nenbrane |ipid
conponent attached). Modifications that provide
addi t Therapeutidvableagesdssuch as increased affinity,

dec r e S ?e e?1 ¢ %fogl? L?S avp glgfl%?ﬁfgl%?ﬁ?fa {ﬂl %g%{’lslaiénorgﬁx) capable

d(easdpeasmg ah BRUGRE &I cell htogardsuchls WIBGF i&the&it&ﬁﬁb Blood vessel

R B REATORRY 1oR0d oI AU St the SR SRRl While the

PrefattnvieRiia! Joes@OV AR/ to abb@oéumnhjwi taes@tg@h@at fetlhiQiies for the
ent attachnment of a.lipid

%#ﬁl:efygqt)tlcpug@?qer i at | ve ghts cap e g Httheogresent mver?tlon for the

ahnsphertiudiid A58 én@bdmg rssmsrel dndk&Igbindig pré@insOdhch as TGF-B]
fﬁ%ﬁ*f'de bong;fornatlon denethylatlon f or mati on, of

3eREV-Es SN RRd BMITTaaE PRS0 he yeghisiques cqrpalpmbs Bipd for the

&&rhvféw &g'lddte?d'fiﬂi&; erfc@dh lAdtkia8, sublt B hoSAaeHYePIH098, known to
osyl ati on, anchor formation, hydroxy | ati on,

naﬁa?wa? ?%fwﬁy@étaﬁy Wo??th‘?ﬂ?% of eﬁfa%q laﬁolvefk F’d‘é‘? clsavage and

&m& &t dolible B8R ok e t&raﬁﬁ&ﬁ%k Bﬁevemm% )él:ﬁhip@ﬁ or eclampsia
élatlon racem zation, selengylation, su

o BRI AR EreGIFsOTH AR O SRA Noo. 5,850,879 and

@nss ?871&1&#6 incgpadstel Aitledt byofeferdfiét, UDI qui ti nati on.
i nstance,, Creighton, "Proteins: Structures

See
an d M fge present pRYSHEPR F}@snucl%a% may\Re 3y npeleieasi] GNIA or RNA)
faeludin. gbnomiIBRIA, cDREA, 238 natiN AN Shcodmetd ﬁﬂﬁble endoglm binding

Modi fication _of Proteins,"” Johnson ed Academ c

pisdns suhas YOFB1. T6385@rtivierAJBMER and BYIR7.m52NQS. | The nucleic
Acids 86difid the RO prdadih Afhy P &kameﬂﬁh Mﬁﬁ@&oc&ﬁﬁes in the art,
663:48-62, 1992) are also included. The pept1 dyl
?ﬁé?ﬁﬁ%@?@grg8ﬁp595dmﬂﬁlFW@”}nventlon can al so incl ude
sequence variants of any of the conpounds such as

variants that incl|ude
Modes for delivering nucleic acids

For any of the nucleic acid applications described herein, standard methods for
administering nucleic acids can be used. Examples are described in U.S. Patent
Application Publication No. 20060067937 and PCT Publication No. WO 06/034507.
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1, 2, 3, 4, 5, greater than 5, or greater than 10
am no acid alterations such as substitutions,

wa@ledossmss, or insertions with respect to w | dP€yps2007/012787

sequence. Additionally, the therapeutic conpound of
the invention may contain one or nore non-cl assi cal

am no acids. Nonclassical am no acids include, but are
not limted to, to the D-isoners of the conmon am no
acids, 2,4-diam nobutyric acid, a-amno isobutyric
acid, 4-am nobutyric acid, Abu, 2-amno butyric acid,
g- Abu, e- Ahx, 6-am no hexanoic acid, A b, 2-amno

i sobutyric acid, 3-am no propionic acid, -ornithine,
Naaripautic mplenmcw&i thwenhibyd'obobiq)mdogm exrgarsensi ne,

citrqu*‘lne honoci. C id .
t-buty gprﬁsﬁnrt] Invept 1 %L,Jls? g agurl{lesnéeﬁ% gehgf a.r}(flanse.nucleobase oligomers to

dyvehrepatyleaprensione of mwlaand@mfmmm&mwyo Bydiialding to the

d
PR ORI S et (B P o Ref Safinse nucteobase
aligantera siechbietalinlgbit iprotejaraprbsiofrprekstrastiy tkrou glhmemmanc

g%v%g? gﬁ}heqﬁgfé% %{%kg{ﬁrsg |19%%?l§1y?\£<$ zixr&t,?gxg nucleobase oligomer

smapdmassﬁduémg bdlable reueasglimotentéméssnohdh a@xHfRt @xpresses

%‘F%&%?QEF%%Q « sql\‘g%l% F’FA #j} e E{a?@ dr gc‘}rg%s%glg 7orluble endoglin protein
?tﬂrib@mﬁﬁﬁl bt lgist cb%&age ]EBJd:der iteatet @\ntﬁl\‘fc@{ﬁdll oligaiudleotide,
a Ne o chemi ) cat.i o n 0/ OMO/ o
PRI TIRB 40K O ity S0 St Yo 0%, e 2006 o ereater.
Metivids Ebﬁserdahﬁ@hndm’eﬁmmy ditisrse ind?leobdsél oligsthérs @afe well known in
atLves o eutlc

hemi I deri e ther
{85 oM GRRaHe SE et ol AR Rl ess o AR to doworegulate
HE(B'kl:t ?}@Pﬁbloag&l@m&g’a&nﬁblﬁm ,450, BIE; ﬁﬁ@ﬁqﬁ:d—ah fléﬂ hekzin l()ij'l De,ference
ility and cjr ting time of the, po t|e
RleBRas s el pEbicliTy exiossias Arpg W6 thegr and
cRida vesteiBlottdlimmbto e pitAivh, a0l ELIS?S for
derlnﬁllzatlonmﬂ beslecte fro ter | ubl e . L.
pol ymePS PSR, upent PpHlse FRie Y8t 9 C&WE&HWA‘) to inhibit
@tﬂa%gsme)fgbmlew e{nlﬂbiglﬂw Ielng 1gte)‘1‘é£3nc6 RNy © ll‘a&ecentl discovered
car.pno me ce ul Qse ex an, n a
SRR ol Rt e Hp iR 92 Slenmpa e TS B whilh ésﬁl?le-smded RNA
@@RNtA)@e&eymeing tb Egewllneﬁaml oDPintéttst ¥ HESHEIHIINMOGN organism
thi.n.the ecul e

osi.tion cI ujng
{3tine e Yoo D EHEPONER B Ao e d0VATfpaction, both the
FeRby/ AT arltBdenbestfind@68a BERICA hélecule b HrocedBell ifRyso@l RNA

ranched or unbranched. Fo[1 ﬁg}ol éft h en(g %{dyc?l tcg%a,_

SRYHT SSBICBEIREI L gRethiTom el fRannugatiides (Ribandaying 2-
ﬂm&ﬂtldl 30 thia Aﬂﬁeh&tlifa&mynﬂﬁﬁdfdsRNMl whichige 2 et 23 #it in length and
aratio col | egul es

Shete ngﬁer i e b esigagh o e SRt ipgeagaiviap. These 21

mmtd);RNﬂs are known as “guide RNAs” 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 siRINA 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
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ease in handling and manufacturing. Qher sizes may be
used, depending on the desired therapeutic profile

W@ 200g/03028he duration of sustained rel ease desiPeryS100®012787

effects, if any on biological activity, the ease in

handl i ng, the degree or |lack of antigenicity and other

known effects of the polyethylene glycol to a

therapeutic protein or analog). As noted above, the

pol yet hyl ene gl ycol may have a branched structure.

Branched pol yet hyl ene gl ycol s are described, for

exanple, in U S. Pat. No. 5,643,575; Morpurgo et

| ., Appl. Biochem Biotechnol. 56:59-72, (1996);
\?’(?BWF@VI@“S&PMGNQQHGﬁS geres chinbé wgd!tdfésndl&gi’gdkﬁ éteby resultmg

(3098 gl Bibsw SUEP B ALy iy prmicay
éwhﬁﬂm?mbéal gmagfospeny that Shemictlly thdsieasiRNAC(e.g.,

égeattcﬁ‘fné)r}]f}ﬁa%ﬂ%mb’m’ on (e.g., polypeptide,

antlb les, or ShHl npounds) may al so be
modi f i B¢ specific weyirements and moclifications ofisRAAIbe: described in PCT

mﬂgétﬁvhri@o t\béoﬁ)“/%ﬁ&f %g& LU RRUP g félca 1gah)gxﬁggzgwgﬁch

het er ol ogous e or “amno a¥

29060067833 enfijgﬂﬁé’ubhcajm@m ABODHGHAED7, icorpbrated herein by
agdidbonal therapeutic nolecule. In one exanple, an
antl-soluble endogl i n anti body can be a peptide fused
to an Fc fusion protein. For any of the polypeptldes

i nclu %'o%l QQIJOQB;‘? %Sssed tf'z rapet, {cecggz‘%gﬁré%sﬁfstﬁ%? f}h%arpy pregnancy

the i nvention, °the
p ol yp éplubd@s of lﬁllhmgdmhdeghn signdlinedime bean sHoeveofenh@ice

hods , of t enti.on usi .
gﬂo 553 fultl@ nésg g% E)uéj ex A%lt cH &],rgi)g(y P Ptn:iclt E(gdoglenology,
éﬁ@l7,dé§ellﬂ7ﬁf&8) hSaslebln.enEl'd@m 1IV1&méformh]&ll)Stb ¢rih@h¢i@Sphoblast
oy nodel | nensi.qna
'ﬁ% : uc rEe?% dgﬁﬁ%gar v ;g/rs%nﬁnc%. eg&:orgxéxg ¥ 8gmp?sdamatéﬁgease soluble
gsdoglinendloeaaly ld Iplu@ndms_/l igra Wempa thdlee@ﬁﬁt&lﬁ{'é ﬁlpregnancy related
cu

lhpgéer@g%xgé d S%rg%lq gy % §$ \g&si)g?)f) QR f Q-3 pregnancy elﬁ{jd €%1ypertenswe disorder
mjlefrﬁelﬁeneﬁxtlaldhr ﬁ’fhaacmg plaapgtation: Qe st co%#o%ﬁ#éh?that increase

kno e art .can _be used
g@ﬁg}e 39 g eélﬁ ﬁln Y o n al de i’ WE'F% E‘EIP@FI §ng?ﬁ}"’c%§¥}beﬁ’u F}Fﬁ!ré‘l’lPEle endoglin
cmupmgrdslaWa@dh nmmwsmﬁdwm@tpouﬁ@d o1dro WS fagfor SR clelse the
%ﬂ Ogbnqnnggl a%_%h‘%yd%tl;soé_w?oulc%g{lepr oduced t hose

&ractl ons, Pinetics to a known
phar maceutically active conpound is a known approach

el olc()ime har.,maceuti cal s based on a | ead
kgn§E$'qg= "ﬁﬂ?eb "S5@8Pr abl e where the active

conpothel folkwdng fneﬂmldi; o beeuqed 16 ewahudte pfotéih oe gedexPression and
M‘Q@xrn%né beri cacy for any of the above-mentioned methods for increasing soluble
endoglin binding protein levels, or for decreasing soluble endoglin protein levels.
Blood serum from the subject is measured for levels of soluble endoglin, using
methods such as ELISA, western blotting, or immunoassays using specific antibodies.
Blood serum from the subject can also be measured for levels of TGF-B1, TGF. -p3,
activin-A, BMP2, BMP7, or any protein ligand known to bind to soluble endoglin.
Methods used to measure serum levels of proteins include ELISA, western blotting, or

immunoassays using specific antibodies. In addition, in vitro angiogenesis assays can be
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is unsuitable for a particul ar nethod of
admnistration, e.g. peptides are not well suited as

wa@ceaswa2syents for oral conpositions as they teoOUSmODE2787

qui ckly degraded by proteases inthe alinentary canal.

M netic design, synthesis and testing may be used to

avoi d randomy screening | arge nunber of nol ecul es for

a target property. The minetic or mnetics can then be
screened to see whether they reduce or inhibit soluble
endoglin levels or biological activity and further

optim zation or nodification can then be carried out

to arrive at one or nore final mnetics for in vivo or
Oeifpineed tOth!ﬂl'l'Dﬁ@ if thesubjset’s blood had @invered ffemRacatitangiogenic state

\M’ﬁ r(l1 %@%@s’rﬁtg agu&hgssgfsl dré[ gés%ngéd Qﬁ%iﬁ%ﬁh %Txgr%lg% A‘ D'.l‘EI'e‘esult that is

e of expr essi ng an endo
ﬂiagogs;tw dm:redsmvﬁaér tdamhsia &5 ¢comsidered aplinardaseadaeleast 10%, 20%,
pRAMHLTIOS O Y oAb BRI R 806, s most eyl fdesst 0%
AP%s 8ato, I9ﬂ?o(eonm¢ma udtl@slevmﬂ oﬁs&alhdﬂ@endmghh @ndl a vessiicihdicating an

. ch P ]
it el e BER T Binelaraplatifast 8lachdiocd ol pfy 0% 20%.
prefetably 30%0,endrie qmefénabl)t dideated 0% or FOUL andislosti frefeedbilsat least 60%,
?@%?gp%? 9@.‘9&_0_48%?%3 ﬁn et \he'?s (?fl S@W%&’d’ggﬂp;?feg}a% E‘&r additionally,
Thvesultgbdtris diagsostianf afeserldnnpmejdecﬂmpdi&]fs cdatidsred y detrease of at
d t o
ASE I A BRSO, BOR kiR Hgd ot eng s
bierablytd dgast 60%,010%6 | 8094, K86 0m0i‘e\ﬁﬁ dhe levélhef eNOsyRGS, TGF-B1,
f
HO B EAIR R mPR 2 BT st B Kpobin 8 b apfunie
Thdoglinged @rrasult ladlhalmmglﬁsmmrevedmnd in thecjmt-aclhinﬁsla Bab(ﬂﬁlﬂhpsm is an
d are_i 0 0
HiFeasPoballedf Tpanteds FRIHEY SO0 RIS PIRBSRIY Gh e 0% or 50%, and
msust preteratdy dt least 60%6, 0%, 8004, 80% caGnate (IDIHA le\:quﬁbPéNOS, PGI,, TGF-
in
BBt ASIP, SRt B0 NSO ERLANR B st
&'ﬁédgbﬁ Aamtgulv mﬁhoﬁtmgM?ﬂnpmdelBMfﬁn tige premgﬁmp’sheqrrwmhﬁjsf:a can also
S n ire ro in

BE oA B FomOsionhatrt e TRy e agtey 2oy SooaBlan i and most

BidferabIgRt s 6004, 7804, $0%, DOtes  moredidm ue Elhﬂil-@ng‘l'égbrﬁd: State to a pro-
of. the .nucleic acid plications

aci.ds For g¥ b ag
JuaRLsLHRiReP IR ADe B ORA APFORTENS A5 or  admi ni steri ng
nucl eBlomicdetisn OﬂmlhEsamqﬂek frdox AEEBFect b sh A16564 Refhrddfor levels of

A T O
Bt Bioc salabldenddgdin. iTHerdxrt se@ral ek D@EIhBdS 10068560 Bene

expression. Some examples include the preparation of RNA from the blood samples of
the subject and the use of the RNA for northern blotting, PCR based amplification, or

RNAse protection assays. 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 nucleic acids.
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The present invention also features the use of
anti sense nucl eobase ol i goners to downregul ate

wexpsesesdn of sol ubl e endoglin nNRNA directly. PEyUS2007/012787

binding to the conplenentary nucleic acid sequence
(the sense or coding strand), antisense nucl eobase

ol igoners are able to inhibit protein expression
presumably through the enzymatic cl eavage of the RNA
strand by RNAse H. Preferably the anti sense nucl eobase
ol i goner is capable of reducing sol uble endoglin
protein expression in a cell that expresses increased
| evel s of soluble endoglin. Preferably the decrease in
Thexdyeaticadtihbdies prot ei n expression is at | east 10%

rel at Il%g feg'f\tlgg llév%lgﬁ&?@fu%% eyd é@fo‘ﬁﬁﬁ i He serum samples taken from

ol i gonucFe e, efera Yoor greater, nore .
pfegﬁalta&dryem\ﬁ%'eriﬁgfﬁ;onﬁg%ec%g%simegg%bq;olgblg gpdgelin is acting as
%/E% h}gsg(bo ] 8 rsi 8 ltg Bftnldqg afd) gle\:ﬁg%tg B%]fr oﬁﬂa&f 54 26d maternal endothelial

ase ol'i goners are 0 I'n the art. For an .
eol Byl fenafonthgrowtlefaoforaregisehioe thapropersieyelopmiegbandrangiogenesis
to.d regul ate Gk ' s lubl
(P30 SO A T B Sl RS s Bl o nd 0 sl
tadoglingay negtralizeghsaaivity of sebleengogslea kindingtas §GF-B1, TGF-

Il kno ' t j K .
BB Sc AR R o] Pelp il plfiBl B Eethiplih Beclampsie, by
ptacingahinasaselie fres & GH-p RNGF-§8 cactigime Ac BMBEJang BMP7. Such an
..nhi bit expression of sol ub e ' s
T QBN UR gk e et Ml niRRE o rerdlh, migration and.
ahgipg&atesisiraqindifot placeital gevidomhérgmoi fictal FOTESymEnt, g foh systemic
doubl e- st.randed RNA (dsRNA) corresponding to a gene or
m“glferﬁdﬂ%&ﬁéscteﬁihga]i troduced into an organi sm
r esul tihegrésent ineentarprovitésemtibbdiehthat specEpinbimdgo soluble
nMRNA... I n. t he | reactio ot.h the e -
M08! ReEe Gt A Do o8 BiaAS i S8 %‘?‘Q%e“%?ag% gL glgelin orto the
i1i3h8a Biving ddAih.r Teenitndies asaged nd seutalige thg activiteofjtohuble
from2 1 to 23 nugl eoti d nt) .and havi.n - . .
st dehe mos et megoniat {aR v Hap el disgpblocking of
\the Eihdxl'ilfg&itgs ﬂortrm}lzal,nrhGFmJ agﬁghhAamemd ve dBmm dlowevérdether
3" tails, can be t hesj tifiled a .0 .
esbanisns oot B s pul” Faétetred BtiRdi 2aR Binal {7 34 chflopBither as «
"Rl 1RSSR furé shihiide dimibayifredl icogfoRthiiidn) oaibRhas)enddgiin that
si RNA dupl exes then_.bind tp a nucl ease e . .
TBATRS AR 6P B Bk RELE et s gitess sl B 514 and underlined in
ARYEN OIS (RNAGinRatidyH 0o 186] Diltot 99 Res i A28 to 304, or 375 to
t he. conpl ex.. Al t hou the identity. of the proteins._ .

AR NPT IR o ShecpreleTied iaemenirt paigbie Sl ) SiAg poids 110437,
41 43I0 X406 of © té 8 T6L huinfe dndoplig ddethodNRr thel mepsration and use
t hrough_ _base ) . . . .
of antibodies for therapeutic purposes are described in several patents including U.S.
Patent Numbers 6,054,297; 5,821,337; 6,365,157; and 6,165,464; U.S. Patent Application
Publication No. 2006/0067937; and PCT Publication No. WO 06/034507 and are

incorporated herein by reference. Antibodies can be polyclonal or monoclonal;

monoclonal humanized antibodies are preferred. The present invention also includes the
antibodies that bind to soluble endoglin, including but not limited to those that bind to

any one or more of the peptide sequences indicated in bold and underlined in FIGRUE
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pairing interactions between one of the siRNA strands
and t he endogenous nRNA. The nRNA is then cl eaved

wappsoxi2zsately 12 nt fromthe 3' term nus of tPeT/SERNA012787

anddegraded. In this manner, specific genes can be

targeted and degraded, thereby resulting in a | oss of
protein expression fromthe targeted gene. si RNAs can

al so be chemcally synthesized or obtained froma

conpany that chemically synthesizes si RNAs (e.qg.,

Dhar macon Research Inc., Pharmacia, or ABl). The

specific requirenents and nodifications of dsRNA are
described in PCT Publication No. WOOL/75 164, and in

BDE or Raswyndf thppleifaredd foagntemis ofcatubtmendogli? (L0 G D3ALIds 1 to 437,

FU PSR B Bt oo

t herapeutic conpounds useful in earlypregnancy
ion of full- h endoglin signaling has been

Inhibh% ﬂ%
shown Q"EWHEHE@S?f%ﬁ #i€Sst i nvasi veness in villous
expl aMhenuistd revdg ﬁ}’mhgfjdaaaxnbm&tr paévenﬁﬂdsﬁpﬁet‘&l@@s;a or eclampsia,

997... 1 4 8 Sol b e endg lin js therefo
PregiaE: ehthd st/ SamUER B aEreriR e S ftherapeutically
effedtive mhﬁgmlﬁn g)lyefex%tw tldd diﬁllele@QmﬂﬁilﬁlSt_@f&l ﬁai’éttterally or
PGSR R B. 198 Bt AP RSB o
Baveeity efnhe \iﬁlea(i;le§fjﬂdl;kﬁé o@éral& hﬁilﬂﬁdf&ﬁ@ﬁgﬁé@ﬂ The gﬁhount of antibody
nanc rel a . ertensi ve rae e . .
BRRER e i SaRaEhim B Fies oF b0 O on abpRdRyghEike of sublect weight,
fBﬁl&QB]MO @lnt%fabbgttS mi@ﬂ%glﬁiﬁﬁb&@dw&gﬁt elndogl i ndl evel s
i nclu uriti SOl u e endo po e eSs,
S0t ubF & BAHERIGET A RTRT ARy e AR todics are fORBp e i urigdpsage
ﬁgémﬂa ﬂcﬁ-xrm’solgh@ﬁ\}tdﬂsﬁe@@ibﬁ)’ Emiilbioh) inGsRaRRnIWiIEh b pihficeutically |

SrssEBlrcer il Yol S SPoKaTs PO RGOHeN Toehe B

’Qﬁrdp‘éﬁﬁlc t BxAvRbdlat Ric b etiCled aRwAaeH @alﬁféPRﬂx%%f%lm dextrose
ﬂEgtermnggefflcac for_any of the above-nentioned

PRy and gre b Gugtinn Nenagheont YahiglphiRtchgs fixed oils and

Bh9t Sleste nfiQllso bediisell omp%e&assa&w e agédtuglcanﬁ.@ OBhd Vehicle may
aggteln | evel s. Bl ood. serumfromthe subject is

ainmaigor poynty ef addifjves ShssutieRsgs it e@?ﬂnﬁ@ Isqonifitycand
mhc?ss@ht%bg \é\Bﬁﬁ”&E %?Jp b%%éﬂv&gves ]9 Thé Wﬁ?msmg
pecifi ¢, anti badi es ood serum from ect "can
Erawlaied ik ehiclPo i qopetetions qiabop | mgv?rdﬁ%f@
activin-A BMP2, BMP7, or any protein |igand knomn to

bi nd to_sol uble endoglln
Combination therapies

Optionally, a therapeutic may be administered in combination with any other
standard pre-eclarhpsia or eclampsia therapy; such methods are known to the skilled
artisan and include the methods described in U.S. Patent Application Publication
Numbers 20040126828, 20050025762, 20050170444, 20060067937, and 20070104707
and PCT Publication Numbers WO 2004/008946, WO 2005/077007, and WO
06/034507.

Desirably, the invention features the use of a combination of any one or more of
the therapeutic agents described herein. Given our discovery that soluble endoglin and

sFlt-1 may act in concert to induce vascular damage and pregnancy related hypertensive
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Met hods used to neasure serum | evels of proteins

i nclude ELI SA, western blotting, or imunoassays using
W@ p@siosi2e3 anti bodies. In addition, in vitro  PCT/US2007/012787

angi ogenesi s assays can beperforned to determne if

the subject's blood has converted from an

anti-angi ogenic state to a pro-angi ogenic state. Such

assays are described below in Exanple 4. A result that

i s diagnostic of pre-eclanpsia or eclanpsia is

consi dered an increase of at |east 10% 20%

preferably 30% nore preferably at |east 40% or 50%

and nost ferably at |east 60% 70% 80% 90% or

hsoedernby Eéertfm witlpTGEefp LLdsideVEGH signeling pathway esspedtively, possibly

SR04 I DU By PO AT s o
prehtion biojuds0bg adroinistratien ef abdypaind| thatstecrtdsé sHit-50¢els or activity
QP thorRst V@(ﬁ; & ﬁ@Fyle Is Lf?cbx:'vn?w% 4 m%tlorga%itg O(jg/o{n%%gm,that

nore in the | evel's © e’ én
decrgaigs sdlublkelengoglin leeals bt adtivity or modeaag AGF-B,NOS, or PGI2 levels or

LGS IF VRO 2 Bl BY e oS00 1 55 Pab BB Sy of e

Iagm;s cattd% ared 5Q0thisgudpares Forp@ﬁir@ﬂa lah yantibodyethsit spGEJI%:ally binds to
FobisEado e dRifiol fed By Rip i “UEOE  I¥ shosbey spample, o

comanuhdthevincteasdsi TGF-Bb lesolsu laetivitycaml Beradatitiserédin toinbination

C I I n re: e [a.o .
ﬁm @t}sr%ljgoqma Qhét rgfcﬁca\régsgggbgjfor ;{IBF ég g{dei %6 érn%g%)th tEle endoglin and
#leeVEGE kﬂayhvﬁ(}%Altmnm\@l}eﬁ&bmbhm?aﬁ of ?&ﬂiodﬁk@%gﬂgxsﬁﬁ% soluble
B RaRER CHRPbY wls S ERdip or L2 X PRb oRpitadl (e g, using a
soluimni thatAls llBMPﬁath BhiPEpluble endgglin of iRl hhd)sifchltiphe batient’s

bl d di ' ;
BIOBE BB AR G EpdtmsBr ot ShERe: Banda e,

bémunstsamba fofd compuandibaninbyeasds N@Slﬁveﬂs%c@\hﬁj pEdbiaply eNOS, in
| east 60%

00/ 300/ 40 % nd nost ferab at
5t et sAey Bopmteem SEfe FeRr NS JEr PR R ac e 1 o
a pr oémga]chgemlthe Bivedtiongbvided fof thelusk ioff by alilghRIBPEEHion

B34 040 P S OB LGP 5ot
pedygadiphs dsmd fenite thiemgnetNeXhyptftendidn durligprBgnancy include

ac i 'n- 2. 7,,.0r. .sol n There are

B p v s PR 6 Iefye 557 ifhor theSe faclicitions,

mopess&aMnlsﬁaﬁm andedBhes ardddtertitinéd By fHegP@sidfanQid 8% the

ﬁ*an{? mthe bI od sanpl es of the subject and the use
the 8?? hern blotting, PCR based

anplificati on or RNAse protection assays. A positive

esult i ncrease of at |least 10% 20%
pr PETRE? ggﬁ}ﬁgg%oq‘ﬁ%f Eﬁtéq”abl y at least 40% or 50%
and nBstferpblyf fheahléryp@hc lieathinistered either directly or using an ex vivo

i

approach during pregnancy for the treatment or prevention of pre-eclampsia or eclampsia
or after pregnancy to treat post-partum pre-eclampsia or eclampsia. Techniques and
dosages for administration vary depending on the type of compound (e.g., chemical
compound, purified protein, antibody, antisense, RNA1, or nucleic acid vector) and are

well known to those skilled in the art or are readily determined.
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60% 70% 80% 90% or nore in the |levels of soluble
endoglin, TG~Dbl , TG~-b3 activin-A BWMP2, BMP7

woz@B®esmsaci ds. Therapeuti c anti bodi es The el evedBUS2007/012787

| evel s of -sol uble endoglin found in the serum sanpl es
taken from pregnant wonen suffering from pre-ecl anpsi a
suggests that soluble endoglin is acting as a
"physiologic sink" to bind to and deplete the

trophobl ast cells and maternal endothelial cells of
functional growh factors required for the proper

devel opment and angi ogenesis of the fetus or the

pl acenta. The use of conpounds, such as antibodies, to

bi nd ﬁ‘bempbulial oeonqmin@;sl ofithapebsers inveation malytbe adatinigieted with a

hi ndi TG b TGE-
Bharketilc RSB, difiel, patiel OF BEkn B alt dosab Form,
puderigistratipsmay be paehtarghShgvebyus) salshutinegusg bral P feeablsy direct
iof P s mlet S TRV R PO iusion is te
pfecﬁqn’mlbg athbd ﬁfreidhﬁmmlhhg tthe tlhéxgp attiomarrgab?nw the pree&it Snvention.
acent a eV, 0 n
B HeksbuliC bt LSRR O & R aShaeTion 4 emulsion, an
hﬁhéloxh&ahtdg ord Ildehwrg ﬂgﬁte fdmlaplanmoﬁ,r@ut fieg bapidsbmed &sa dry
to solu
PP R B oA LU BE ST SETIe St s before s
d o mai Whe tompekitidd cartie i(tjaohé foeml of g, tbﬂ:léﬁ caygsult) (Tguid, orf sustained
e ton utr the ac Vi
st P30 Al aRer ap 8 Mook Firok Ot Fihoct or
parkhterad ddintnisieatioh] Grgpol ghine 6 othﬂr@&ktamgd @dledsb&echicirdoneal

sites fgr TG bl , TG--b3, activin-A BWMP2, or BMP7,
‘EWQE\‘/S ©Bt her nechani sms cannot be rul ed out.

Pr ef el‘vlfeﬁlﬁbcﬁ RleH&ﬁle&ﬁm&Hélatb Edidnﬂ@n%fbr@:ﬁldtﬁﬁ@al(e&bﬁﬂtﬁ fforé&ample, in
reSU t I hear S uct ur r thr nsi o
%ﬁ )9°’8H°$ﬂﬁifaéfa%ffﬁ?d§ IP?‘?l"‘llar?éf ¥ ?‘?q{t} ng' ‘QR/ Gspgaro AR.,

QOOO]M;Q:l@éotﬁ Wellipgpl&t BE166Y] REIMRpHiA) B0 IFRemuRALBR fr gﬁ@nteral

detllnedln | GRUE 3@02%@2 amno acids 40 to
injsfratign mayor e3amps, © Fipeats: %?nlsmt%ros%@f)p%ralkﬂene
gma@ YudH ast gody ety gl?éblf élﬁ.gdmeg&a&fa oﬁghy bt Bycgggaﬁtddn

d
%P@W%P Bﬁnfgﬁ?gfﬁasﬁlfoanoﬂﬁgfadw& Hsfa%e E‘B}’m?’h éacaé@/wfca{l%?ppolymer

aﬂﬁb]y&@eﬁfylﬁﬁtﬁ(ﬂ&&d)?ﬁ)p&%e O ARethe BihiRASE Sofd the release of
ents .i ncI udi.ng. U. S. Pat ent

ﬂnﬁsﬁ%é‘:i’gsgd%%g%l%gla fr@,@?tlo@ $Es bj_gi;egragﬁ’ale nanoparticles, solid

Bpillandfudtticlks, Bpo @%&na&&l@'dsé‘cﬁfol dntrBLPL bt dtAButh: of the
2006/ 0067 and P [icatiaon . WD 06/ 034507 and
SRTRPQURE Sy §8}eape@nﬂ )PaWéfeé? &?b&erymtfa% ncdudeetiylene-vinyl

Betobydlpnal peiiclen) BeEbeOBhmps, implantable infusion systems, and
liposomes. The concentration of the compound in the formulation varies depending upon
a number of factors, including the dosage of the drug to be administered, and the route of
administration.

The compound may be optionally administered as a pharmaceutically acceptable
salt, such as non-toxic acid addition salts or metal complexes that are commonly used in
the pharmaceutical industry. Examples of acid addition salts include organic acids such
as acetic, lactic, pamoic, maleic, citric, malic, ascorbic, succinic, benzoic, palmitic,

suberic, salicylic, tartaric, methanesulfonic, toluenesulfonic, or trifluoroacetic acids or the
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nmonocl onal humani zed anti bodi es are preferred. The
present invention also includes the antibodi es that

wovd/os2szsol ubl e endogl i n, including but not |PoT/USIOT/@12787

those that bind to any one or nore of the peptide
sequences indicated in bold and underlined in

FI GRUE3OB or to any of the preferred fragnents of
sol ubl e endoglin (e.g., amno acids 1 to 437, 4 to
437, 40 to 406, or 1 to 587 of human endoglin).
Ther apeuti c uses of anti bodi es Wien used in vivo for
the treatnent or prevention of pre-eclanpsia or

ecl anpsia, the antibodi es of the subject invention are

dittaj pul gheneacidosuch as sanbjoeeid, icarbbRemethelidellaldsk yor the like; and
ffective.amunts., Preferab t he antibodi.es. are .
RorEiie o SRR Dara R 28 by Pl stk §4fic et phosphoric
acid} omthe like. Metdlicomplekbeimdhrle zimegironngehe kigs. men

depen u t he severit f di sease,, and.the . .
over af PrHBARes B Sl BE dk seiein Sorlin i b i R pstignico) ina
admug& siith rxﬁd-tbﬁﬁﬁahmm'f hllnga'lm aécfb@tdrt])w l@eipﬁ?ntﬁ U]Jllulése @x&Piknts may be,
0 about 10 0 ubj ect weight,. prefer Q.01
75 S8 S s ror STBRUE e alrighe s By St Srlpipe dgens,
gtidamms, Sihd ahti@dhesives (881, M2@désdism 3teardtq zifidl stdatle | seadic acid, silicas,
gnit dosage ig@ CL?bIe 9rn1(so|ution, suspensi on

XEHOSFIHS A Yol 52 PT BIfwi t h a phar maceuti cal | y

acce purahlhalaﬁamsem Bial hsé/ﬁdal&j' alsé ﬁe Wé&&iﬁbﬁéﬁébl@:i@lets,for as hard

i nher ent nqnt axi.c, and, nonj her.apeut,i c. Exa es ., Qf

gelehn Gepplasodheria g actye et i< RORdoytan Bethsp g dluent, or as
defk gEiatn castults iviiereid Ak L¥vO IHFRAI&R I4THdRUER Water or an oil medium.
Nonaqyeous vehlgles.such as fixed oils and %ihgl )

ol eat sagesgd the tramg of ppirigruae thepopwonad gerggds on various
cHhichlefstorsihciuiligited Gveialy heahtoTithe éﬁb{]&f art e Réveri®Y of the

addi tives. such as .substances that enhance isotanicity

SYTAP RS 5F-emBrifs [ Eetgral, onep prer exlempigior a predisposition to pre-

pElamREMAl doteded, EBRIAMUL BIFUL6S of thReiptakikd pRfidin ivhdEl hatest or
in sucjt?:lFt ehi cl es _at ﬁ&ncentnatlons of about 1 ng/m_ to

fff:Vﬁﬁy .ercgfﬁ%qeﬁ%qq 8 fﬁ_@‘i’ddﬁ% ST@W% gﬂ ge, c.;%ptmuéd for a period of
tikRrrapgHg ion Yo P00 &Al] MbftReRFAbIN1 EPSPERAA! ArimbittpReferably 1 to
gﬁy ot her stgndardﬁgre-fclanp3|a or ecl anpsi a therapy;
GRYS$EF Hedsthe FompisHOm of Rregiancly Posaggs ¥pwidspendipgion each
b&ﬁtnbhﬂﬁl drldah&BdvRAE SRS E6ndiesh rd dde Btrafdt&Adhieve a steady-state
pl.i cati on Publjcatiqn Nunbers 20040126828,

D50 o6 eI Trod A FOTOTLOG AT Selide Fodesitoader 1 o 500
@@g%lipggcé ('?EB?TPF &a%émdgké /ngﬁtgb%fige?&@ﬂ/l 99386t fz/mMD more preferably 5 to
%8 pg/mL an m’ostayg'efera ly 5 to 10 pg/mL VEGF or PIGF, or 1-5 ng of sFlt-1,

The diagnostic methods described herein can be used to monitor the pre-
eclampsia or eclampsia during therapy or to determine the dosages of therapeutic
compounds. In one example, a therapeutic compound is administered and the PAAI is
determined during the course of therapy. If the PAALI is less than 20, preferably less than
10, then the therapeutic dosage is considered to be an effective dosage. In another
example, a therapeutic 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.
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Desirably, the invention features the use of a
conbi nation of any one or nore of the therapeutic

wag@amsngescri bed herein. Gven our discovery POEUS2007/012787

sol ubl e endoglin and sFIt-1 may act in concert to

i nduce vascul ar damage and pregnancy rel ated
hypertensi vedi sorders by interfering with TG-bl and
VEGF signaling pathway respectively, possibly
convergi ng on the NOS signaling pathway, desirable

t herapeutic nmethods of the invention include the

adm ni stration of a conpound that decrease sFIt-1

| evel s or activity or increase VEG- or Pl GF | evels or
Swbjert moriitpringnbi nati on with a conpound t hat decreases

sol ub l"ﬁ)eggég% dthe O?Yrglm%eg{ oPaC{deécf %{a\gng Px% ec?a gzlgglgsm ora

NGS, or_| evel's or ers
kpyechmsmlon Itd eethay Qqndammdaatbe alqmtomnlbwnmﬂle dlaghosmynﬂ:ﬁods, kits,

tah& c@lgl téyr?sa(ﬁa gml{é rtehI A lgutlil ?.»28 %ﬁllzgrg?{e a gomlg endoglin

an ant speC| |ca “BP 'S
eabipgplide prasenbin abedilyi ﬂlhé,rwdh anbloodizena,iwwineyplabmi/Bamiotic fluid,

I hat TGE; bl .
RSOkl SUATALE: 18 SAIBSHIL SR 58 R b i
whethods foompoitorthg thatexpmssmamt‘ean YVH; VEGF) &PIGH, TGHE, or eNOS

RODRSRAR o dbled Mo 305 Shehdporifingam by cramte m

lasxebsingthelsiffcaey db glpm’ucalad dﬁiéi 1h-akuhj&yt drdin ussessing tiRedse progression.

?‘g%%%ﬁ%ﬁ%g{xat:dgcr% aseeciée exgrﬁsm <.|>r é ngé%l ea%&ﬁ% af a golgple endoglin

sEtleiclacihuioecule wir pblypeptidecarptakier ad patibhladg uidfildughe inbéntion.
colum). Any of these conbinations can further include
the adm nistration of a conpound that increases NOS

| evel Scoreniigg Avsalyy, preferably eNCS, in order to

regul t he pat hwa stre f the.respectiyve
r egep?\osrdéscuf% 3?8"? I%‘V'\%] 1942 sﬂ%&t rgRetin Buq'ele acidgr pplygeptide is
irceeaséd ?ra/suhj\sco having meecilmtaﬁmmqbs?abn @ﬂ?ﬁi&tg@ﬂnén to such

0 nat i e er apeut | ods
GORRLOR, 1PRel b b Hisfomtits rompeahor ot nh Bvenisn e peful for the
bfghhylpmghplntdbwgbodwmmmgrcﬁ@ﬁﬂﬁdade Icﬂﬁllbblﬁiﬁsgﬁﬁd'éhhﬂ}omase that

a [ OC al o or

oAb Bl AL AR IOR 6 SEE sp et PP I o Prcinie S Siplesle
shesaletpressiondslaltgred rea pivyes hivifg apek-Bdlahpéda or eclampsia.,
manuf ct ur erb #5?‘1 ghé)#ct i ons. i)ofc, ges and ©Modes . of
Adni ni r‘%‘f’f ohoPPE %\B‘I‘e;?"a%? N F%%S‘é‘ﬁt‘ﬁ“&s‘i‘"%emng assays to identify
aelsmoandatlﬂe edmpotididrthatiattectht yxpressiti ¥h s’li]hlﬂé ef{ddg‘ﬂn nucleic acid

ARRGER e B BRRARE b e ind T schert e oo publication No.

ROGANOENLS dral RCE Rubliesion P WINOB/0848T7.anpsi a o

ecl anpsi a. Techni qu and,.
B o5 wor g ex p?e, 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 such as immunoassays or affinity
chromatography based assays(e.g., those described in Ausubel et al., supra). In one
embodiment, a soluble endoglin polypeptide is immobilized and compounds are tested

for the ability to bind to the immobilized soluble endoglin using standard affinity
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dosages for adm nistration vary dependi ng on the type
of conpound (e.g., chem cal conpound, purified

w@e@8®Ba283 ant i body, antisense, RNAi, or nucl ei BCHUSI07/012787

vector) and are well known to those skilled in the art

or are readily determ ned. Therapeutic conpounds of the
present invention nay be adm nistered with a
pharmaceutically acceptable diluent, carrier, or

excipient, in unit dosage form Adm nistration may be
parenteral, intravenous, subcutaneous, oral or |oca

by direct injection into the amiotic fluid.

I ntravenous delivery by continuous infusion is the
pirefratagrabhydiabaidassays. Lnmprivatethahbind he thehemagbdlited soluble endoglin

0 f, the pir nt .ipventio JThe.t.herapeuti c .
AR Rl A RIEA RN gl Tor LR GR IR el Riuble endogiin
botheroivei and in ara orfitssability teinhitst the bickogiedliactiviyy oftsoludde endoglin.,
for ipgplantation,,.or it.. be present S.. a .dr.
ono i it e BIeCR ctidid TR E R BT o deorease the
bir?ﬂds@hil acﬁ\?’bi aﬂaeToﬂ).&ﬁe)em}dgﬁﬁ .pommpwtéMgMi@omsomme
t orm o [ tabl et: capsu e[ ro ..
kiifoalifrnnlyPeafubind 4 ahi Bt SRRR Tor- Al diqE s Smivigra Bvp-2
hihd) BMP-70 Thedetassars ean Be petifitnsddan @aoor of vipar @ldtthe Biological activity
er_sust

oM iy I ) e
BE e BoRbleidaRin pE Pt ol b Phee R et SRl Broavaor pny of the
kslable ehdogllhmﬁvitieﬁ Qﬁ(_)\mi[ﬁi the af_l'_tﬁj’rmgb@ﬁied RSredx. eFI;fr(bbtﬁlfiiple, cells can
or e e, | " n n: e Scl ence oractl ce
b RS A Spedd SHoe gt repe G, TRAeoagfits cells can also
llgé h‘mulha}:e(!i in %¢ Iptdsante of TMIF-Rite Sl,éheﬁ’nbé ﬂ}’k@ﬁirﬁh bAth e%?dZ/B dependent
ormul ati ons for renteral administration nmay, fo )
Espartet Sousfih, 1Pk B i be BETialtd ' B parence B sfible endogtin
pablighaliilye i of liyEbit TGRUBindked altitatiby beme SGhaded depehddnt reporter

AN A
irﬂzii:ﬁ i'ndﬁ:/a?sl MFI(EF-@Einﬂm@a)tﬁﬁ{tioanf the Sma(|i2/3 dependent rkerorter in the

0X yl ene- pol yoxypr opyl ene _copol yners. jay be .
N E R RN
berigeadd 4 Eathpluadfithatityotd Watul fér tte trehREEEN BRlathpsia or

%ano artcles, solid lipid nanoparticles, |iposones)
§MB¥2used to control the biodistribution of the

CONP o sisothdPeR@npROthe MGR Blikdwtea duphdephiclaBba bf eNOS at Thr495
dellveﬁ% syst ens |n%lu e et hylene-vinyl acetate. . . .
EpYPS) peh P ey, %31%_ g7sgn aahlfglf,enﬁﬁ%!%w?go@r%} activity. In this
e:ﬁtm;sé,%ns waii:tiﬁaﬂaateaﬂffd thd ﬁl?é‘dﬁﬁ@ﬁf soliile glm(}fgﬁﬁ} iél;_aichcaa sKwn in the
the conpound.in the for, ti ries dependi ng_upon

Lie cemopnd Ly LD, LU B8O, KI5 Cebendng ueon o
ENOSe GundidatesdogipRiindSdtd thdheaddedtceth® teldhNdthe phétph&Fiation state of
Thr495 is determined. Any compound that results in an increase of TGF-B-induced
activation of Thr495 dephosphorylation in the soluble endoglin treated cells as compared
to cells not treated with the compound, is considered a compound that may be useful for

the treatment of pre-eclampsia or eclampsia.
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The conpound may be optionally adm nistered as a
phar maceutical ly acceptable salt, such as non-toxic

wa@eood/oadgs ti on salts or netal conpl exes that aP€r/US2007/012787

commonl y used in the pharmaceutical industry. Exanples
of acid addition salts include organic acids such as
acetic, lactic, panoic, maleic, citric, malic,
ascorbic, succinic, benzoic, palmtic, suberic,
salicylic, tartaric, methanesulfonic, toluenesulfonic,
or trifluoroacetic acids or thelike; polyneric acids
such as tannic acid, carboxynethyl cellul ose, or the
i ke; and inorganic acid such as hydrochloric acid,
hydr obrom ¢ acid, sulfuric Ecirdplbosphoric acid, or
the |jke. Metal conpl exes .include zinc, iron,.and.the
1 ke, TES RS R a6 ipRdrado fnhiens b ‘el are not
feaitas Niniotht Mevenatibn Uearyngayedi ent (s) in a mixture with

- non-toxi c pharmaceutically acceptabl e exci pi ents.
- These excipients may be, for exanple, inert diluents

Bkaimpld Bl Encréasgd leveliCofeadogis nFaN Biaindl protéitl i péeinaifwomen
a%gnts, plldants, and anti-adhesives (e.g., magnesi um
YHIRTETE 2P} stearate, stearic acid, silicas,

hy dr opeapitaenpt &g Riealifyhovel Secrefdd fadioss playiff Epatiolo@iGrole in pre-
f$r or.al use qgé al so be provided aslﬁhema e t?plet§,

s a‘HBS‘ﬁd’Y‘ijpﬂéq P#ee%ﬁ%? lon grefiling,of placental figsue from 17 pregnant
Mg{eﬁ%ﬁmie&laﬁp&&f&nﬂﬁ 1t3hmama1'p3? answtohféndijsing _m@ttf'ix_a.$95A
SQ e in capsul e erein e active ingredient is .
RGBT THPhal 2 dowd fiﬁvgﬁ? penedar aﬁlﬁogﬁlﬁévaaa@&%ﬁaamntwen with
piedclt@nia. admi ni stering the conpound depends on

various clinical, factors ingclu 'ng t he, overqll heal t h

of t hih e} BEPnHHY thewpregtiahqn af epfogliingrerstlampsigs we performed

Mofth&lt36W fo @nalyae tBeplataiital eANGRIMHRNRC 3BRBEFRGIORER) and western
Bﬁ?dl position to preeclanpsia i s detected, continuous .
¥ (9rmeasureseRim prdeip eyels of endogliu@ IGHRE Adp pey-cclamptic

gfegﬂzﬁﬁhcfnwnt HRRonpaRAVEEShSHhodnsiveGreSAll Wb@Bn. Pre-eclampsia was
reat nent. can be continued for a period of tine_

Aefige A CHromistolic longcpreayes, (3R P4 ruride aBd § dpstolio g >90 mmHg
8R40 w&tits BRSAtidY, ef)leMUnketlprbRimPiad Ry By difstikBhivkinhR8ysis,
cqgghetlon of . pregnancy. Dosages vary_ depending _on . .
s e ohpyetrRinA gt bowr wing cplleqiions onmabderp HEPE Proiein/sEpatinine ratio

808, dd BREROIution € Ry RYRnTos haBFsth@i Lo DRdel&SodPartum.

opcentration ranging from 10 to 20 ng/nl_ sol uble
FREGE itk undralyine Rypegensien. proteippuia.ior sehal dispasgwer ggeluded.

Phtfdnts Wére dptiled RicChAABA ¥everd freldfinittdbased'Bh the presence or
referably 5 to 50 pg/nL .and nost preferably 5 to 10

FREC QyEephigHc pnge profFinyris (3Rg ffpratein onya 24 higwr urine collection or
Qi ROPOin/EreiBhine fiftioteeA¢ thad3 DRI Bhdimealulfe poRin/tRatinine ratios
nqgltqr the pre eclanpsia or eclanpsia during therapy .

Byihe guldaree SP%O%%@&%*/ N Plﬂ?eﬁ"élﬂ@ (fag gevere pre-eclampsia group

were 7.8 +/- 2.1. The mean gestational ages of the various groups were as follows:
normal 38.8 +/-0.2 weeks, mild pre-eclampsia 34 +/- 1.2 weeks, severe pre-eclampsia
31.3 +/-0.6 weeks, and pre-term 29.5 +/- 2.0 weeks. Placental samples were obtained
immediately after delivery. Four random samples were taken from each placenta, placed
in RNAlater stabilization solution (Ambion, Austin, TX) and stored at -70° C. RNA
isolation was performed using Qiagen RNAeasy Maxi Kit (Qiagen, Valencia, CA).
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conmpounds. I n one exanple, a therapeutic conpound is
adm ni stered and the PAAl is determ ned during the

waeous®s0285 t herapy. If the PAAl is | ess than 2BCT/US2007/012787

preferably |l ess than 10, then the therapeutic dosage

Is considered to be an effective dosage. |In another

exanpl e, a therapeutic conpound is adm ni stered and

t he sol ubl e endoglin anti angi ogenic index is

determ ned during the course of therapy. If the

sol ubl e endoglin antiangi ogenic index is |ess than

200, preferably |l ess than 100, then the therapeutic

dosage is considered to be an effective dosage. Subj ect

nmoni t diorthernHiets grabed sdttsd 4dGEbase pb.ir pmheéntheoéodm§m§jomif endoglin

B L SR Sn R KRS Pl B BB bBBo1a271

aii a@ﬁp&bb as mbhmdsz,atzkm tantrad lhbW&ﬂmﬂabteama ;ﬂ)sfcehhlaendoghn mRNA

LBt Sty EEe Ressate s R CRIAD: VeehdioiSpabed withan

mﬁlﬂmldp odlthe adMitoterninusf epddgiieshowsan iricgeabt it Bbth §lacental and

CSE an b ni The sal ubl e endoglin nonitorin

RIETA SEUaIeNER Ch e PIHS 7 Bre- UGS g aromen & Lompared
DpreD&intive pfegaantskdher. , VEG, or Pl G-, TGF-b, or

eNCS pol ypeptide or nucleic acid, or PA2. Such

nmoni toring may be useful, for exanple, in assessing

ERsmpid 2. CBGMoﬁitrﬂtlﬂﬁM i Soluble éndyglin PpoRpephill€hil th'pladentas and

asses sease ressi on. Therapeutics that
ﬂggpb%égﬁgqf 'ERB?BE '%ﬁ or biological activity of a

sol ubfTke aBstogl B16t dNdBisRIBed ) Bledsathy l&el ofRANYEBPSrofE in
useful in the invention

Bt ] sAOD foi S af bt Sepri PR P BYASpnagof g smaller
m’wb (pperxdaglely 63165 kDY, thftivihs PresB i PRPSIaEA Snd serum of pre-

slpap sy B QUBES { S SR PR rarstated that i

fasRy fABmMERES ¢hdlba0M AR Tom 4 BP& R0 %hﬁ’ NFhRftrinb&ed vers:on is likely
n are sefu] for. the hlgh t hr oughput. | ow co

ent i
@Ehee%'ﬁﬁ‘ mpie placeriabiyacitiorpheiiests #hd rdpthphiy) 0@%@@ Sirculated in

édvess qﬂ%ﬂtﬂl@d i phh&ltﬁm%?&bélﬂmﬁgla aTﬁﬁ' sehibfe R choglin may be
ggj ptide or, nucleic aC|d | ecul e whose exp reSS|on

mg@f éP aptiapgigeenp ARt by &mdﬁga 19 Gyculaging aaﬁsqsah@rare necessary for
fsthAlPsdcalar Aeaithnunber of net hods are available for
carrying out screenin assa s to identify new

candi 688 Rredistrsdanai of lormipf ﬂ?)(ETP@é%}S@ﬂ?P@PﬂIaateiy 437

&findblcRIs irigﬂhB tRieQeAieh %c{ﬁ@ﬁ&cmiﬁm@&MSgﬁw the leader
descri bed. in detaj |n U. S. Patent Application

FSABFICERT SE018 W5 LIS X Hhs oI oFRmpe GhYB PR Baicais. MGsactings 4 and 5
861e83baWthe 44G4-IgG (anti-Eng) Sepharose, were run on SDS-PAGE under reducing

conditions and tested by Western blot using a polyclonal antibody to Eng. The eluted

fractions were subjected to mass spectrometry analysis (3 runs) and the peptides
identified aré shown in (FIGURE 30B). The purification and analysis by mass
spectrometry revealed several Eng-specific peptides ranging from Gly40 to Arg406
indicating a soluble form (soluble endoglin) corresponding to the N-terminal region of

the full-length protein bold on the sequence of human endoglin.
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In one working exanpl e, candi date conpounds may be
screened for those that specifically bind to a soluble

weree®Bi2e3 pol ypepti de. The efficacy of such a pendsmat/@2787

conmpound i s dependent upon its ability to interact

wi th such a pol ypeptide or a functional equival ent

thereof. Such an interaction can be readily assayed

usi ng any nunber of standard bindi ng techni ques and

functi onal assays such as i mmunoassays or affinity

chr omat ogr aphy based assays(e.g., those described in
Ausubel et al., supra). In one enbodi nent, a soluble
endogl i n pol ypeptide is inmobilized and conpounds are
tFexampde 8o Cirdwlatiig ¢ancgntratibanef sotulilh endoglinbinlwaeen with normal

%QHJI I ?&%@ﬂ%t%gb%l tandard affinitychromatography

based "assa %hat bind to the i mobilized
s ol ublle oated tgtampagathetlests bcishiating, wivblpenddgiiedreamthe serum of

é% mfilﬂ[}; o]{l‘ﬁ recfag{\ytl'ctér s%péxjei tﬁ?e—eglagx 'E]ig v{ owlléb;{e%bfrged ELISA

and tro
|an¢i1y$zs pnbhedsaoipteyitden fao thelsd: yvom‘ens oMll ﬂleepaeaanis g‘bn this study were

t.est ed
R0 5 BTGBy ERTRA g0 ot e
spbmbbcbcmdmgj Pw-mﬁrmpxi@mdéefmcddﬁ (I)E&»&td‘hg: BR nidhandodiastolic BP

2 CRARE PR el it B R0 Bl S Pt Tghsey onser

Phesiours cktylsy d@ﬂtxdjmqumrianalyeﬂ or > $00/mg@f prdteiviiih & Q4 dinthrine

sfssBofF BB Bl bl 380140 6, S melugem o,

;lmyermhsinh end platéineriebyl 63 Iweeksapdslpurmne sPd(kﬁwrw]tmbdsbl@ae
bed ‘her ei For elLl s, can be
A bor s el e R Lt R o g F g B s this study,
phtichtsweedlividbe inte hiilsl atﬂrse@érs @rebﬁ:lmp‘subb:ised oh fthd dt8ence or
senc b to _enhanc

LB SPup i BRI > Bl ortind B collction o
urioel bmtﬁd to cretitiinprativegresterchas .OYOHELERA9AdromeWdsCdefined when

\MIJ ce or ation of e

Sitiens? 55 uctoe Al Brpbosbpenia (TR, Bl Hastiaed LM Bs00

mttpmnd dimremad BSTacde dUILY. Healtheptegamt vwaxyemwmaqnmdded as
ults in.,an |ncr$ se .of . TGE- b-

o & e B e AN B R SMer PISDISAL By egg included as
additibhat comilslgl Placértflahamles ldrs obainea ipaicatitdlP afiél defivery. Serum

Sl ot rpene SRR Al e s pEa e hoprs prio o delivery

pf ﬂxe@:ioamﬁ; hﬁerm‘bta&ﬁlhg ﬂiﬁﬁhﬁed d:dhs&itotﬂheie éﬂﬂbﬁtﬁ v&séi*@approved by
can

'g]eSIBStEg{] ig% gﬁigg &ggcqnﬁs enter.

endoglUsingthe b@gm@&clmhs ﬁbmypauleﬂtsues@lbea &mDJﬂﬁe 108k Infeasured the

are pncubated L the presence ol 39 uale, endoolin. o omptic

patients and control pregnant patients. When pre-eclamptic patients were further sub-
divided into those with and without HELLP, sEng concentrations were three-, five- and
ten-fold higher in mild, severe and HELLP syndrome preeclamptics, respectively,
compared to gestational age-matched pre-term controls (FIGURE 28). Concentrations of
sEng in pregnant patients correlated with those of sFlt1 (R*= 0.56), except in the HELLP

group where sEng was higher than sFltl1. In a subset of patients, blood samples obtained
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experinments descri bed below, inhibits the TG bl
dephosphoryl ati on of Thr495 of eNOS. Candi date

wa@oeowposngs are then added to the cells and t hePCT/US2007/012787

phosphoryl ation state of Thr495 is determ ned. Any
conmpound that results in an increase of TGF b-induced
activation of Thr495 dephosphorylation in the sol uble
endoglin treated cells as conpared to cells not
treated with the conpound, is considered a conmpound
that may be useful for the treatnment of pre-eclanpsia
or ecl anpsi a. Exanpl es The foll ow ng exanpl es are
intended to illustrate the jinvention. They are not

fié hpwrs efer plagantal delivary shaweshn Yo apduokiay in Dep sligg @rcplating levels

I6re6aaRekid e o] pRBARE phfleMGRKE Pyt ein in

pregnant wonen W|th pre-eclanpsia. In an attenpt to
|dent|fy novel secreted factors pl ayi ng a pathol ogic

Thfle: ICRRAST e RR ey 4T PR PR TR g s

4
> pﬁlet tgm" -ecl anpsia and 13 norrml pregnant women usi ng

Affyrretrl x WI95A 0 m croarr ayilcgid-ps. Séérdmeind t ISaderetpkee

gene for endoglin wiegmabpr egermpsied i srlampnimno wi edipmpsia with  Pre-term

- ecI an'pS| a. In oféP to é’b‘ﬁf)l rm*’tﬁ‘répéfbﬂ@gull"gﬂ%ﬁ b =9

Ma‘em in pre- ecl§ i a, er f or mgd>Nor t her n*Yfots 3188
Gestatl n la 6 30.99%
Primip 8 ze t he plac I enaé in rrRl\@q evel s ( RE 625
Systoli %;ﬂg; bl ot dfal ysi s, Lo measurg,serum pr 6ei n 123
Diastolic ié@é e glin (FhGURE 429*‘ N pre-ggd.amptic 5o 77
Protemﬂ’fa?&ﬂ@t@ﬁﬂg%%‘he}as co(grp;ar ed W'z!sh nor m%@m' ve pr eﬂnﬁnt 0.6
Uric aclQRAB®) Pre-ecl anpsi asygas defgped as (3posa systol g 7.35
Hematdahitq@gl pressure (BP) 3140 mmHg.@nd a disastol i c BP3»90 343
Platelettbuntly af t er 20 weeksz2ggestati o (2) nemvonset 69.4*% 229
Creatinjpe Gbgadnuri a (1+ by dé.fsti k omeuri nanalosgi s, >3000m4 of 0.67

Solublgymdéghin i (egimB 24 hour18asi ne Geld*ect i on,s52.85**r andoneassiyre 109

10

15

20

*P 995t BiP0OPRati nine ratio >0.3, and (3) resol ution of

hypert ensi on and protei nuria by 12 weeks post partum 0

Patiepts with underl er.t en roteln 0 )
renal 1 attriet RS chteed R iRl et fiowota nigher
imindd prd-eclampsis end 3 mtcﬂngh‘.érali‘pmeiltm&h devaie pfeeeclampsia. In pre-

ROSHRE SRy SRR Ty AR ARSI SBihfop g soovi
pudvighin was ae kastrsi- e fald highegthen pestatidvahags. rﬁétchéﬂk&mﬁﬁhﬁpemmens
gxddltwngﬁ Ottl?e lgve(::lr L&R golﬂﬂ)l %}EOS Plrerzgagnét pgﬂants ﬁoFﬁlgte with the levels
efskir-E (EIGHRJE 1 S)T'p"ElneaR@ rvmlup for correlation was 0.6. (Note that the circulating
concentrations of sFlt-1 reported here are at least 4-5 fold higher than previously
published (Maynard et al., supra). This is dueto a difference in the 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 sFitl. The
origin of soluble endoglin is most likely the syncitiotrophoblast of the placenta as
evidenced by the enhanced staining seen on our placental immunohistochemistry
(FIGURES 19 and 20). These figures show that endoglin protein is expressed by the
syncitiotrophoblasts and is vastly upregulated in pre-eclampsia. Our western blot data
(FIGURES 21A and 21B) and the lack of detectable alternative splice variants by

72



10

15

20

25

5 were 7.8 +/- 2.1 . The nean gestational ages of the
various groups were as follows: nornal 38.8 +/-0.2

wor@k®30283 | d pre-eclanpsia 34 +/- 1.2 weeks, SPUBUS2007/012787

pre-eclanpsia 31.3 +/-0.6 weeks, and pre-term 29.5 +/-
2.0 weeks. Pl acental sanples were obtained i mediately
after delivery. Four random sanples were taken from
each placenta, placed in RNAl ater stabilization
solution (Anmbion, Austin, TX) and stored at -70 C. RNA
O isolation was performed using Q agen RNAeasy Maxi -

Kit (Q agen, Valencia, CA).Northern blots probed with

a 400 base pair probe in the coding region of endoglin
hdithege biot blspp?)&wib)nmmm;sohﬂlmdbglm ikt £shadrfatm of the

RSB0 Bb BT LBk Ao P PROF Sl PRPTUBERD S kDA in
sinelagd isprodiiled bistevairileedlsnpreaiclanptic phaeaas afe i circulates in

226- 23 1998)). Western, bl ots. probed w
Bigpt e SARREC S PP B AT Sl REioxss levels in
t}ﬁ&éﬁ&ﬁ‘@ld lohaalk;ﬁégham @6aih ahd amx;élymttﬁtm 1xﬁ1&fri-lmegﬁ€me Iwa:men
(0] 1.N otejnln ecl. a re a
QB Ro st BisriseioB it PrasarBa A B Tous g b i in
E&Iﬁmn@fergaﬁxh@r(net@oapfm @1e rqzliﬁgmaﬁo@ of ymgammgdﬁn thébetsb&:lmens
acentas a m O pre-ecl a C ent

heifeaie Sphica 41 e HobtrepdoRBaL /AL AL AREIS £0.56)
ﬁl&dﬁﬁéﬁi @z =pw/gﬁiup, Pr= auﬁcﬁag\geagn@ﬂﬁt %&W@ﬁ%ﬁ from the full-length

re-ec rrens este t he ce O

Broksin and b bEPHEREcHDg B Atk Wy s NSRS PreselATRAR
present in the placenta and serum of pre eclanptic

Gemon bt BUETDR LIRS Secs e dpr P s SYRErpogts described in this

exdmpieel | ul ar domain of endoglin. This truncated
version is likely to be shed fromthe pl acental
syncitiotrophobl asts and endothelial cells and

Tk RseheniistAXcess quantities in patients wth
pre-eclanpsia. This soluble formof en rlﬂgI i.n may

act i nlmasnehistachemistay, gn plasental sagwits By emsioglin Agd 9§mooth muscle

SdtirCEVRA Y Rds hérﬂ:adﬂdépdrtba [ 8adhei 8B SBdnted 9O mrsnﬁzllg (2002))
vascul ar heal th. The i cted Ien th of the solub

Baiefly:.ghe fiaenplaseatasect maa fimwlezn@wabﬁ% areaelaa@sm (=10)
bhdGALH gkéealamﬁlanﬁmwmdése@e&rm&ﬁ%@%ﬁx a éelamammotm% blocking

aci ds without the |eader sequence). sEn urif

solation (RAKED for Irmppissat KA FannsaitisAnd Yhary with fherpsirgary antibody
afKdofh Sttt (ABheliforffEhnl 442-LASINENSD GSRRDATSARO) for 2

were run on - PAGE under _reduci ng caondi tigns
@gfeéihwlqré B\ G ﬂles Meehessvith Phosphpts dufigeed saling @6&9 migutes. The
ER@ndalh @n@bodyeHhodamine conjugated sheep anti-mouse IgG, 1:200 dilution

(Biomeda) was applied for 1 hour. Sections were again washed with phosphate buffered
saline and subsequently incubated with a 1:400 dilution of FITC-conjugated mouse anti-
human SMA (Dako) for 30 minutes at room temperature. Immunoreactivity of Endoglin
was reviewed using a SPOT advanced imaging system (RT SLIDER Diagnostic
Instruments, Inc) by a pathologist who was blinded to the clinical diagnosis.
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fractions were subjected to nass spectronetry anal ysis
(3 runs) and the peptides identified are shown in

W@ EoSoRES80B) . The purification and anal ysi s bRCTVEHS®07/012787

spectronetry reveal ed several Eng-specific peptides
ranging from @ y40 to Arg406 indicating a soluble form
(sol ubl e endoglin) corresponding to the N-term na
region of the full-length protein bold on the sequence
of human endoglin. Exanple 3. G rcul ating
concentrations of soluble endoglin in wonmen with
normal versus pre-eclanptic pregnancies. In order to
conpare the |l evels of circulating, soluble endoglin
fromthe serun1of normal, mldly pre-eclanptic, or
Anpt ic wonen, we performed ELISA
ﬁéﬁ@?f ﬂer 8 sanpl es taken fromthese wonen. All
t he pBELISXWas berfornfddsusirigidyonivaeeiallgcaivailastdelERISA kit fidei R & D

é&%ad ﬁ? oorlrza%%iglgégl é%b@ﬁ@@(ﬁ[@gfatﬁsgevg%tsgfncgeg?:gbwaynard et al,

.ﬂ&flbrﬂ gobess 1( 11.)549%58 Cﬁ(lOB) BWeatéADblatzdvete lpSIthﬂrrhdd eg&nh%)y as
Statlo |na |0U3yn0r ensi.ve .
Gerhsoreyiopeiy HRSHEE T, bur Rl Ll oa et i .

98:46653a6 y5(2900))).> 300 ng of protein in a 24 hr -urine

collection or randomurine protein/creatinine ratio
>0.3), and (3) resolution of hypertension and )

Er ot Fymaﬂ%@rwpﬂc&zoﬁﬁekﬁexp@,aﬁ@a@t um Patients \év!th

ase t ensj on oteinuria, or. ren i sease

ver o DhNGHE by Ftisterh Blofs ey &Ees Bridpmity aad aﬁ%ractenze soluble

&atolgBh Eﬁtﬂ&@l&eﬁ‘ﬂal/tlﬂzﬂg ahd§@uii slpgmih@ﬂs ﬁﬁi&fﬁfa@ients VVlthf pre-eclampsia.
resence o

re ec a based on the abs
ﬁ%cgﬁﬁgﬁj © By PashrgriE %"JS §%§ ¥ 157eg R PAmgEenizasion buffer
h@uﬁwm@m%}h gat | O MINAC] 6Embi ' NniM BEDVEAL 0. Dh{M EGTA,;
éﬁ greater t han 3. 0) . HELLP syndrone was. def.i ne

NB‘é‘fiF‘ePnf'% A due0sey emf%assmmf‘oﬁe@c%&%émd&neij IN)} for 10

RGKIAE. aBAdeRitall Iysatel WefBee Sutibdibd GRENIndpkecipHat ]
4‘ncr eased ASaT 955?0 | U/ L) ngf%hy pr E‘gﬁgm ‘Iﬂv\gngnmthananu

e penoclens 6‘?&“\86 Pedogﬂ;n pgatibedyt @AP PhAf, SantaC iz Biotechnology,
BRI, iSufial @z OA). qmﬁﬁndmmlaaéolmeze& piBpRed W{Hé‘iﬁx@c@&lal

addi tional_ controls. Placental sanples were obtained

sqpdine 8f a15mgef e Rygified apgbodydp Gmlma%te@mséameserwm an

s GRepike bﬂéﬂtﬁw’#knt r&é OBerRfcal€d. N@él&orﬁollﬂlﬁollé‘ QUS &)
prior to delivery | acenta) after obfaining

2qePElnGtP tbs ﬁ?@ﬂfa’:“‘!‘ﬁéé’és@%ﬁ@?ﬁ ri%?}tlgmwee hppMeshed ciensively

Wit RIPAtHUAR) cORBhid2prbRseBARMt e AndHdan88idleihs WRRJ eluted with 0.1
Deaconess Medi cal nter. Using the seru ggﬁeCIHEns

mpEhehwincHC baler Phges: The slagmtevas cofjectainp-ay fagdons
Edritsiing !l MOVE Q‘Pﬁf}mﬂﬁiﬁe@ nsr&émscehﬁhhsg £26RG Werd Pod18®and

vari ous groups of pre-eclanpt
concentrated 9- to 10-fold with CENTRICON Centrifugal Concentrator (Millipore Corp.,

Bedford, Massachusetts, USA). The immunoprecipitated samples were separated on a 4—

12% gradient gel (Invitrogen) and proteins were transferred to polyvinylidene difluoride
(PVDF) membranes. Endoglin protein was detected by western blots using polyclonal
anti-human rabbit endoglin primary antibody (H-300, Santa Cruz Biotechnology, Inc.,
Santa Cruz, CA).
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patients and control pregnant patients. Wen
pre-eclanptic patients were further sub divided into

wo bws®30283 h and wi t hout HELLP, sEng concentr at PONES2007/@12787
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25

three-, five- and ten-fold higher in mld, severe and
HELLP syndrome preecl anptics, respectively, conpared
to gestational age-matched pre-termcontrols (Fl GURE
28). Concentrations of sEng in pregnant patients
correlated with those of sFlItl (R2= 0.56), except in
the HELLP group where sEng was hi gher than sFltl . In
a subset of patients, blood sanples obtai ned48 hours
nél Iac t@@ del i very showed a 70% reduction in
Lok ISPeifetrdnglin andrnalysis by wass smaprometand
nor rral Sﬁlﬁlﬁg(mﬂ'hl)ﬂﬁﬁlh BrtleslatpliCp e rdPWas o -r%kakﬁra}lg agplied onto CM Affi-

i,cal q<:har acteristics and circul ati

eﬁﬂg’dﬁ'ﬁ 9 poteAREPhyege (BioiRad) colupms do MmayepitainSe\aed e

IEmBRYE 681G r e
p EoBul NG, e%ﬁ%ﬂ?«?ym‘i%@@ggg tﬁrc%{gh%%l_&gy?ﬁgfe 0 a 2.5 ml column

}-E{ng)l-éa “)V\fgtphtg U Enen geningaie Sﬂ’sﬁ?hmsﬁ @CRG0s 8t AQ Jhr. Immuno.
33833230 9&.8_)3(3%@8 ifRBAonsAIG e («:)Mféi w%’tﬁ 0@)2 ﬁfil?ﬁ%l&n'é? 6935 414 and

* Prim parous (%

S%WS?*P‘G?W%‘HGII%%M M (s} 7 §2 fr@vms 4704 5 ¥68relaRBed

TP Db b Kt

jagopegigraide. Tho pampples werihen goplelBBigested with
I l.at
;ﬁj}sﬁsé{ggﬂ liéplﬁhggd @n?l »zvlas;’gbsg ﬂ%ﬁ TQCS f @gﬁ tg t&%%’acgtxc acid
nl?ct?ﬂl ip a@m%@ (YaterspHEBE ipstrymentn Qﬁmqes &1 parated using a 75
3@nwano@eré§ Sludd: (ﬁ&*ﬁack %s)gand%nlég?g%‘.m E g%tﬁgg&’ l\/{g‘?MS system.

avergge serum concentrati ons of I N Was
alhe data pvap WWlddlsmggh@Maswtﬁwah pmn@@idammemmgamt the

fﬁhﬂa&‘;br@&%détﬂbé&@méﬁiﬁ W th severe pre-eclanpsia. In
pre- 10 eclanptic patients conplicated with the HELLP

syndrone, the concentration of soluble endoglin was at

| Efdhpfe-4L Obabichsl PR angidRnggst at i onal age mat ched

cont r ol specl nens.
An endothelial tube assay can be used an in vitro model of angiogenesis. Growth

factor reduced Matrigel (7 mg/mL, Collaborative Biomedical Products, Bedford, MA) is
placed in wells (100 pl/well) of a pre-chilled 48-well cell culture plate and is incubated at
37° C for 25-30 minutes to allow polymerization. Human umbilical vein endothelial cells
(30,000 + in 300 pl of endothelial basal medium with no serum, Clonetics, Walkersville,
MD) at passages 3-35 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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Additionally, the levels of soluble endoglin in
pregnant patients correlate with the levels of sFlt-1

wQ@ EoSoREs18) . The R2 val ue for correl ati on waspOr/652007/012787
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(Note that the circulating concentrations of sFlt-1
reported here are at |east 4-5 fold higher than
previously 15 published (Maynard et al.5 supra). This
is due to a difference in the sensitivity of a new

ELI SA kit from R&D systens whi ch | acks urea in the
assay diluent and therefore gives consistently higher
val ues than previously published.) In other words,
pgtienbgsm%th t he hiphest | evel s of sol ubl e endoglin
aFXRmRLES 1 PAuhlegindoglin preteinlerels a5 adiggnogtic rdicator ofipre-

OédlainpsialandclithFsi® N AGhen (RONTIRS Sthdyje! ¥ the

synct | of rophobl ast of the placenta as 20 evi denced by

t he enhBifeBuYSYas desiggedocayabitesuhethirsobiblegndoglin is altered during

| SO PrEEAQSABEL 8hd Wb GRS ! i -
figur e? show ?hat endogl I|qrt1J pr oetl‘gsleﬁqlgg@(% gggégmgsﬁa?ﬁdeedmlma
sYEPEFBL r ophobl asts and is vastly upregul ated in

pre- edl‘ﬁﬁ@.ﬁid@f-w on%‘@é&e‘?'rcell o?&etlcgﬁﬂh o B85S lgor&égx‘o,aﬁq}le Wayne

218? and the | ack of detecta ernative splic
vatedpniyersitndCRED Reninagnlogy BpamehsDetrrit, AdE | A metrdsaective longitudinal

s@lselebRreINERs ik éﬁdh&t&&ﬁn@a %Qﬁ@dfb‘?élggﬁglgs{apﬁle database as

extracel | ul ar domai n of e menbr ane protern.
| previgugly siesnribed i Chaigorappngsaet ol {Ehafriral of MateroeldFetal and

eNEkA %écﬁé/iﬁk,ﬁjiahﬁherf hBoS$ Cl'7f{'i'}?§-i1§z). PhASE %w@x%%n}eérlgq in the prenatal

cwqulates In . arrpun S.In re-ec ‘arrptlc S
Telinic ptthe Spieravde Rip dnspital aBantingty, Clileeand folletved untik dedivery.

SBleRatal vioi Whie sBh&RNAY 4‘-’*{95@%‘%%5&1 Pt Yird 6he SARA Bith&er, and

non- pregnant wonmen. Sol ubl e en I n expression in
peeEre by awgelsdn phebirdtameagtsr yrdildefivirg.  Rlagiesamhigs wiere selected from

SRl B SANANRY £60Gkh éﬁh&%}l%\giv’?\%- %Qnter%ié'ﬂ}t} zgfgit\%ék?,f(z) 16-24

sEng/Eng 1 n'these specinens s no si gni

dWeeksy 64 24-28cvenken(4hd8-aaIwaebs,4®) 32137 weake.cindn{$) P87 weeks of
( 2 ¥ = o = 4 i

{ fibpbeap e CympiOLILOUR e Qo Sl cdUOESILIy o

t gestatippalragefly- ArvieckBray thy éms ofitlinic4l\didgnosie o pre-dctampsia. The

P i . . i . r. f . .
DAL A FORALEN 8 AR MEIE, MR RS st
| wrfehrowPraporgse et 8k supr#.nmunohi st ocheni stry on pl acent al
sanpl es for endoglin and a- Snooth nuscle actin (SMA)

was done as reported by (Leach et al., Lancet 360:
10fegsuroment (o Gy Erglogef iLgvels he frozen pl acenta

sect i ofy,obfahn Eﬁgélggg})%tait oft n%%nﬂwecpﬁrﬁe[aé%g@ﬁl@ole endoglin

(n=10) and wth anpsi a ) slides \ )
i Isvelp aceeimahsurcdingme betch usimg sthocanmersiallykdvailable ELISA kits from

R&D systems, Minneapolis, MN.(Catalog # DNDGO00).

Stastistical Analysis

~ Analysis of covariance was used to assess the difference in plasma concentrations
of soluble endoglin between patients deétined to develdé pre-eclampsia and in normal
pregnancy after adjusting for gestational age at blood sampling and intervals of sample

storage. Chi-square or Fisher’s exact tests were employed for comparisons of
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solution (DAKO) for 30 m nutes at roomtenperature and
then with the primary anti body at room tenperature

w@ pwams028dnocl onal anti-Endoglin: 1:50 dil uti oPCT/DA¢D)/012787

10

15

for 2 hours. The slides were then washed with
phosphate buffered saline for 10 m nutes. The
secondary anti body, Rhodam ne conjugated sheep
anti-nouse 1gG 1:200 dilution (Biomeda) was applied
for 1 hour. Sections were again washed with phosphate
buf f ered sal i ne and subsequently incubated with a

1: 400 dilution of FITC conjugated nouse anti human SVA

(Dako) for 30 minutes at roomtengeratu

Prenatdensa dibiestatisties rackagsgised WaB SR W b%\b%l’ﬁﬁslnﬁg CQICSWL)
%‘i’%ﬁﬁ&ﬁn@e ws@aggﬁaqeaxa; £PWAIRE oBldsPiHRnld @synost i ¢
trunents, Inc) by a pathol ogi st who was blinded to
the clinical di agnosi s. ELI SA and Western bl ots ELI SA
Wesulder f or med using a conmercially avail able ELISA kit
from r%ﬁ%c d@&@gé@) 28le 2. Th
as pr ?:/h:%ogsﬁ)é £escr |r§%£ %pl\/%leﬁezgl?%b?ma%a# § © y
|gmogswith prd-ectlammgn@@c@d n:me syllipgoys sromep| @é@e%?réd earlier than
S JHeo fhE 10448 eré MaMihislthe pre-
Rﬁé &?Hn@gm%g qa,hgﬁ er’EOC ipI\%tgléAcad rSC| . e e
%laﬂtﬁﬁﬁ gn@;mw(dztb@r)qure alhmhqnnwpemom afzyqragn ¢arpyyng small-for-
d by western blots were used to
Qt% bﬁggééégﬁg?laf%%ﬁ ze soluble endoglin in the
pI acent aI ti ssue and ser um speC| mens from patients

e B BT ey S (L B R ol er 20

0. 1mM EGTA; 0. 508oni det P- 4 MmSHCr 0Se,  projease
mxturefromRoche (Indlan IN)] for 10 m nutes.
Placental—i yocu. es—were—tiermn buUj ected 1o
precipitation with an izhuman non al oy pex
e&mégl n anti body (mAb P4A4, %]S%r?ta Cruz Blﬁ)(g%tgghnol og???
Inc., Santa Cruz, CA). Irmunoaffl nity columms were
ﬁared by the di recti onal cqQy pI ing of 3-3gmy of thepor
pﬂl‘ PRY antibody to 2m pr of f_()l A- Sephargs g SI ng an
i mmunopure 1gG orientation kit ’Pi erce Chenic
Cn%ﬁ‘ ckford I'l'linois, USA) cordl ng to tje 0.007*
%€t urer's instructi ons. mms vvere 1] washed
extensively with REPA buffer con ai ni ng p ot ease
m.xture und proteins g €l uted 1 mal
gpft‘?trﬁjﬁl ?ﬁﬁngﬁ% Sr, s#ed, ) 364 07 o1

pH 2. 8. he el uent vvas coI ected «

v-s=—HE—pH—74—15 vt |% ol 60 mV!P%lazﬁ%Yh':U”‘\p

in 0.5-m fractions

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

The clinical characteristics of patients with pre-eclampsia are described in Table
3. Thirty-two (72%) of the patients had severe pre-eclampsia, while 10 patients had

severe early-onset pre-eclampsia defined as onset <34 weeks.
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containing 1 nol/L Tris-HC buffer. Protein-containing
fractions were pooled and concentrated 9- to 10-fold
wWowaok/08BBBTRI CON Centri fugal Concentrator (M || PEDUS2007/012787
Corp., Bedford, Massachusetts, USA). The
i mmunopreci pitated sanples were separated on a 4- 12%
gradient gel (Invitrogen) and proteins were
transferred to pol yvinylidene difluoride (PVDF)
menbranes. Endoglin protein was detected by western
bl ot s usi ng pol ycl onal anti-human rabbit endoglin
primary anti body (H 300, Santa Cruz Bi ot echnol ogy,
t&b‘ § anta Cruz, CA).Purification of soluble endoglin
e 3nSiipisal chgragteristic,atpatinnss Pithgaewrelammmsiad ) from
p;-f-ecl-armm c patients was sequentially applied onto CM
AR ‘?Ogé?"efﬁﬂ?e(nﬁﬁﬁgbr otein A Sepharose (Bio-Rad) col urms
to r8KBO%€ al bumin and i nmunogl obul i ns, respectissetys
The Prastelichr ough was slowy applied to a 2.5 niogelsgum
of nisanadgriglgEsserehunan Eng, conj ugated to Sephgaase
( Podgjogriefdipdtick) | nt . | nmuno. 4: 83-92, (1992)). 3Beprd
fractions were eluted with 0.02 Mdiethylamne pH 11.4

apdndipe r th 1M Tris pH 7.
F{&g%tl on%h%t)gjﬁ*f%%%mgat(ﬁbﬁguy@d absor bance at gg&%‘m
d, wth 10 MM DTT for 1 h at 570
V\ﬁ% E,}%lﬁ J(ﬁﬁg 055 M i odoacet omi de. The %
rett en o %el est ed vvlthtrypsm( )
@?9’6 18 i =6} ? SV$¥8uspended in 0. 189 (22.7%)
tﬁﬁ?‘lpa%ﬁ%ia@ﬂﬁl?élmp%ﬁda?ﬁ wedkected in a CapLQT{@t486)s)
HPLC i nstrunent. Peptides were separated using a 75 nm
Nslalne SR piessed o muan HddorRasivengeiceat)d anal yzed using a
5 staneXlt (M5 system The data was searched using the

Mascot search engine (Matrix Sci ence) agai nst the

human Loteln dat abase, NCBInr. Exanple 4. Mdel assay
for anﬁ SEERRsP bl endoalin FFéfFlsan the gostrglsgng teeprerrslamnsig women

aftehsured fnlthe Qﬁht &ifal @g@w&a@w@&essh {FnaMtriableact ]
reduced lI\/at rF% ( Col | abo?at ive %leorre&?lgn%snhcme

= S, hBEdP%?‘E‘e“eri @Wéﬁcamtwmgwypqss c(ull@@l pre-eclampsia
10 néséx\‘}ﬁiels)tal&fm At tBnLhi 4 rﬂgogﬁj_elec&%ﬂm ?fe%h{?}cgl Vsﬁ'e-eclampsm

and I's incubated at 3 for
pSRPRISH itaken PHIRT to-fliniga! syBPtoms)l T%qiaﬁaébﬂmmq gtapidepsegnancy (24-28

(BEcIQfF gtsthifon3 Merith s8lubRNSALAR écﬂicetb@a?%lns Qﬁﬁ'r}éﬁﬁg’%%mm destined

ne serum Cl onetics, Walkersville, M) at passages 3-
dodeyplon peterimnasia aud beommerit lagst 3ifald bn%‘@'e@ab gerirels by 2. 32 weeks

ngsﬁﬁbn CBMRAGaMPldsTaked %n@ﬁv%rﬂeaqﬁhaaﬁﬂcabre'izcl&nﬁﬁa show a very
13 16 urs. Tube formation is then assessed
15 ramatlc nearly 10-15 fold) elevatlon when compared to gestational age matched

controls.
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through an inverted phase contrast m croscope at 4X

(Ni kon Corporation, Tokyo, Japan) and is anal yzed

w@ tab®3@sra and total |ength) using the SinpleP®US2007/012787

i magi ng anal ysis software. Exanpl e 5. Sol ubl e endoglin
protein |levels as a diagnostic indicator of pre
ecl anpsi a and ecl anpsia in wonen (Ronero Study). This
study was designed to eval uate whet her sol uble

endoglin is altered during clinical pre-eclanpsia and
whet her it can be used to predict pre-eclanpsia and
eclanpsia in wonen. This study was done under

col | aboration with Dr. Roberto Ronmero, at the Wayne

Table d, Rlgsropsolupls angoglimepneratrations o ygriBalaprsgnaimet ad pre-cclampsia

caontral gf IIdAI

&
was conducted Uusi ng Qre&@;[&ked bf ol ogi C§ mg'ﬂ”p' eP C;:I;iagl:::gxlf ”

dat ahnqp as._previj ousl vy described IﬂP@aﬂdan apongsa et

1 hiood s -1 s eg al - e9ta| apg%ﬂl\l%gnatm

I\/EeLlaﬁdnmege( ea:auary 20 (1)023 18) 1 Ald4 wonren were
enrol | ed iRengehe pr ena&dals'.acl inic at the-8atero del R o

»HgsAiL al. i a Chf%e, and fol | owedunti |
Gl-blémdéihnl e Vb 5ddiS ver g schediogd sat  4- week
|ﬁtsetiqnalas(wqaksl he firgt4and seoond treomesier, and every
two weeks 48t he t hi e £+f nester unt #4786 i very.

37Ph1 &8 B heswuel e sel ected from each” 36at| ent only
orfglebld Bydoghe(adimidf t he3.fad 120w ngposi x | sdzenval s: (1) 7-16
weERE e 2B) Vel 24 weel8d? 2 [B) 2428 wegkstll(4) 28- 32
vveeks (5) aggf- 37 vveeksn,=38and (6) >37 efg,s of

”$ 'E(EFJ 3/ pre- ecI a é}lé;: case, 9one contr ol
u 1 mat C:ﬂg ati W Sage ( "L 2 961257 0.05
e atgc%f’ ek;!;)]tl me ofyg6] j(ﬂl cal i agngsi §200f 4-31.4

304=h14 1.0
5“plr eblloecc‘:‘l arrrlJS| a The climixcal criteria foems the di agnosi Sn
Al 1
S \,j‘i"éﬂl—%ﬁqﬂé@—é—ﬁerg? g, sane as pr@} Iy descrl bed .
ReGhOE QI ARGAGSA et s BUPT g Mea g asn8 51ty
Ermwgbnangdiewed)s The phasm‘;\ sanpl es sbxy-gak at -70 C 326-366
aere tha >=3;§ng pl asme=%¥0ol ubl e endogl im0 evel s were  n=13

bat chg dusisng the conmercial ly avail abke; . 106 0.006*

fiQ

we

EMe&&odala&&wéemm R&D systems, M nneapolis, M (Catal ogss=t.1 0.05
# DNDGOO) Rﬁ&“fast [ stl éb‘? 4Sl\ﬁal ysi S Anal yS| s of _ 37.:;2?.4

f I tie
‘§§ g ﬁ%ﬁ@{l bgtgie\?rg Far%&s? gt cgl&x an‘pSI s n “ifzpﬁ%g psxa and normal
Value expressed as mean =+ sd
%2 pre-eclamptic patlents had no blood samples available at clinical manifestation
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pregnancy after adjusting for gestational age at bl ood
sanpling and intervals of sanple storage. Chi-square
W@RrooBi03(263 ' s exact tests were enployed for conper/USmn%012787
of proportions. The statistics package used was SPSS
V.12 (SPSS Inc., Chicago, IL). Significance was
assuned for a p value of less than 0.05. Results The
clinical characteristics of the study popul ation are
described in Table 2. The group with pre-eclanpsia
i ncluded nore nulliparous wonen and delivered earlier
than the control group. Inportantly, the birth weights
of the fetuses were smaller in the pre eclanptic group

and t hEQ exapging the relaginaship befysen p@ﬁneﬁowmdealm Gonegntrations and
StH@‘iﬂtervaf Rk @iﬁ@illosma&epré S5 nphiaf ﬁl%rﬁa sahifib€ofpre-eclamptic

A inical characteristics of the study population
Nestigpls apdiffcsent gpgtatienabaggssvpie peaifigd-aceordipgde theisteryal from bleod
2s%mp‘f’i @o cﬁm@al%gnub'l% litB vab_'%‘[ %2@2 af-irfddal d(a%ﬁe@ls (2) 2-5.9 weeks

5 dequ Iyw@hggkl%gg%%@ny@ 64103 wgeks bpf@e@émcal lspmfmaélpgh@) 11-15.9
(x%mf&e gﬁgnial%égm?estyign 7568 QQ&S w@kﬁ bbred alﬁﬁca‘f 1 nifestation.

percentl | Val ue expressed as

mEzmdata shownimpkablg @ép@emtr)ate@«hat dessplasma sl pdlg gadaglin levels start
%dxﬂ%ﬁ? bt 6180AGd&E géfo‘rézéns‘&f OMA_IL‘E&B§ lrgbrteféclampncs and are at least 3

npsia are descri bed abl e
(fpizcb/bugber at ReS. P atcebhbeforeaymptaras in worac destingd Fcade\wlﬂpl pe-eclampsia.
10 10 patients had
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severe early-onset pre-eclanpsia defined as onset <34

weeks. Table 3. dinical characteristics of patients
wowaok/op2es ecl anpsi a Bl ood pressure (mtHg) SysteCT/USH55012787

15 Diastolic 100 8 Mean arterial pressure 118 9

Proteinuria (dipstick) 3 0.8 Aspartate

am notransferase 1 (SGOT) (U L) 29 31 Platelet countb

(xI3B) (ML) 206 59 Severe pre-eclanpsia 32 (72.7%

GA at pre-ecl anpsia di agnosed <34 weeks 10 (22. 7% GA

at pre-eclanpsia di agnosed >37 weeks 27 (6 1.49% Val ue

expressed as nean sd or nunber (percent) a (n=26); p

R

t he pr eclarrptlcs the|r eciTens wer e d| |de |r;to

Blgtgalg ‘e

At ghiicglmani of pre-eclanpsia) and grecl |2r%|2%al

Qlupley g% i | k p? 5440 cl <0.001*
e e 0

weeks of gestRé‘f‘g‘Bn) serum sol881-80dndogl i n 29
concentratigns start, tising in westfen destlnednfé2
2-5¢f k L 1 d becope at_least 3 f
magifesiation; g control s by 28- 3249% Ks3%f gest!a&q)'bﬁlo15 <0.001*
BSghlesErdneka (pgeh from woned L fi% H8cl i ni cal 32.8+2.8 0.2
plesBtP 387 VK&l a very dr adfdli-868near|y 187.1536.3| o)
elevatlon whé&i8npared to gest®t3’onal age matErRdd
controls. Table 4. Plasma sol uble endoglin  3-8%1.1
Interyal Reiprealinicdl manifesiaion pregnancy and pre-ecl anpsi a
(wedk®mal P Pre- cI|n|caI P dinical sanples pregnancy
64'f-- yecks SrpsSliRion} o- ecla sia |51 bl ood sanolina

ekst. Sol ubl e Endogl:’r iﬂ??gﬁﬂ) 3. 895-8993870. 9 <0.001*

3 SgblblelElzg)glm (ng/ml) 28.5+2.9 0.9
Gestational age (weeks) 19.7-32.6 19.6 -34.4
Range o . n=37 . n=37
83+14
Interval before clinical manifestation
(weeks)
11-15.9  weeks before  clinical .
manifestation 3.35+0.77 3.57+0.92 0.5
Soluble Endoglin (ng/ml) 245+3.1 242 +£3.3 0.8
Gestational age (weeks) 17.6-27.9 17.7 - 28.0
Range n=19 n=19
132+1.3
Interval before clinical manifestation
(weeks)
16-25 weeks before _ clinjcal
manifestation 3.444+-1.07 3.69+1.18 0.3
Soluble 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)

Va]ue expressed as mean * sd
82 pre-eclamptic patients had no blood samples available at clinical manifestation
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Gestational age (weeks) 12.3 2.2 0.2 11.6 2.4 Range
8.4 - 15.9 7.7 - 15.1 n=37 n=34 2nd bl ood sanpline p

W 2008/0283eeks Sol ubl e Endoglin (ng/m) 3.36 RCT/6$2007/412787

10

3.79 1.37 Gestational age (weeks) 19.4 1.7 0.06 20.2

2.1 Range 16.3 -23.4 16.7 -24.0 n=44 n=36 3 1 bl ood

sanpling (24.1-28 wceks Sol ubl e Endoglin (ng/m) 3.18

. 729 0.009* 5.27 4. 12 Cestational age (weeks) 25.9

1.3 0.2 26.4 1.1 Range 24.1 -28.0 24.6 -28.0 n=38

n=29 4 h bl ood sant)Hnp(28. ]1-32 weeksl Sol uble

Endogl i n (ng/n1) 3.7 1. 1 <0.001 * 10.2 9.8 O 01~

96.1 2% 3tat|onal 9 (weeks) 29.9 11.0

30.2 1'® exa@m@ thy)diggnostig petey lﬂaﬁ@éasm sglubje @dyslur concentrations to

- 3leRtiRShdse-dRstined 16 A ¥elOF Bre- 24 rﬁ@dl
=y i@%(sg s Ill(s) el g &Tﬁﬁ%oéﬁa emln'ﬁ@@mto early onset

<oPiSTrrlampsia(PE<34 weels)nod latgonsa P@-Mgﬁrw ﬂ’w Yi¢oks). For patients
34with edrl oﬂse@ %ecﬁamﬂs@ the Qw%gfasml s&uﬂ»le%n@@éﬂr@ LOR%as

agegéﬁg g) 4 -36.6 32.6 - nge

gl highergn ﬁf%?%fap%ﬂaﬂfwﬁ Cbm(cakbamwé ﬁhasen pmeal pregnancy

Enﬁ&g???{é{ﬁggﬂﬂ ﬁgﬂ(sso‘}‘ g@stat1&5(1’l%§le %Qwﬁilvé}y gpaﬁnatlc differences in 24-
%g{egkya}rﬁl 3% week gegiational windlowso In gpirast, for patlents with late-onset

pre-eclampsia, plasma soluble endoglin concentrations in pre-clinical pre-eclampsia was
significantly higher than in normal pregnancy only at 28-32 weeks with very dramatic
differences at 32-36 week of gestation (Table 7).
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p xonpared between sanples at clinical manifestation

of pre-eclanpsia and normal pregnancy Val ue expressed
w@sos®ans83 sd d2 pre-eclanptic patients had no bCDUS2007/012787

sanpl es avail able at clinical manifestationTo examn ne

the rel ationshi p between plasma sol ubl e endoglin

concentrations and the interval to clinical diagnosis

of pre-eclanpsia, plasma sanples of pre-eclanptic

patients at different gestational ages were stratified

according to the interval from blood sanpling to

clinical diagnosis |nto five groups: (1) at clinica

Tzlblcje'(iSl i - : ‘. : (j)lllnih ﬁJ nant women and patients

FTKS pil6h {shfs’i‘mpiel I '“BTOU Chmcalsamples P
mani fest atl on andpr(e@)wy16 25 vveeksi’rebe#ﬂwe cI i ni calpreeclampsm

Rhiha o
&WMahmvheyybasna soi@bb@ end@glln |eVEhSIStart gO|ng up

CtoB et weeks betiié onsef?of syrflsttifs in

blpre ecI a tlcs and are at |east 3 for€ higher at 2-5.9

R R €5y npt oK, 0 woggen destiigg, to devel op
Gpp@na@edcmy a. Tabl @45.17P| asm@a sol ubb&:2ndogl i n
concent¥4tions in MBI and pre-eciFhiiti c pregnant
2ummnﬂ®mmL£immmLs hbrnal or egnancy Pre- eclanpsia P
AR o | Sscon Selbl o BEER n (g M)
63 ARaid@ 27.72 264@@ O 001* GCestzate®nal age (weeks)
o blogdza ine 3200 32k = 2. 770, 9 Range 28.9 "80.7 29.4- 41.4

Sywtid Ghdagtndng/ -5.9 weeky befone climieads maniok@st atss.0r2576 005
Ogpatgrplesefveds) 15 07  3idb <0. 001+ Sol@bild Endodfin 04514 1o
smm(ng/m } qm 3.8 3228 2.8 0.2 Cestational age n=2®
b+ -36.35281,4- 36.7 Range n=27 n=27 3.8 53 ks oo
G&mMMaNméﬁ)before ed7znBcal mani festati on (weeks) 33s5x05 <0.001*
6- 10. 9 \¥ks bef or &% f ni cal 26340

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
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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 Cestationa
wag®s(seeks) 19.7-32.6 19.6 -34.4 ge n=37 n=37P@I/BS2007/412787

Interval before clinical manifestation (weeks) 11-15.9

weeks before clinical manifestation 3.35 0.77 3.57

0.92 0.5 Soluble Endoglin (ng/m) 24.5 3.1 24.2 3.3

0.8 Cestational age (weeks) 17.6- 27.9 17.7 - 28.0

Range n=19 n=19 13.2 1.3 Interval before clinica

mani f estati on (weeks) 16-25 weeks before clinical

mani festation 3.44 1.07 3.69 1.18 0.3 Sol ubl e

TabROPOPldsthalsetubIt knddgifh co'irc@ntl’ﬁngns ift- rorfhat Eg?gnﬁ{ﬁft v3Rdn and pre-

eclagfiids (P KS¢koflestatioft) 8. 0 -22. 7 Range n=

Interval Dbefore CITriral anbTESUﬂEh@nmdﬂsb & 0 Clinical F
(weeks) Val ue expr &88¥# as mean sUH*2pre- ecl anpt,jeweles
r&m@ahmﬁ@ﬂﬁ;maﬂano blood sanpt €5 avaltapte at ctimica
) o
Gcs long"g?“t‘ PonTo ex% 7€ the )i agnosioig. {)ot ential of
asna ubl e end -158 concentratlﬂm&5 o identify
zwb&m Qs& g§&|n§s to deﬁ%lop pre-ecl anps®a, patients were
seibbic&idbdid (@GhnI NT O eatlsyg10nset opr e- eclxaspsa ( PE<34
Grreeqed 3ee %‘ﬁ‘g’ | ate ong@fdr e- ettanpsi 24 PE>34 weeks) . For
; patlents "Wi t h earlyweaset pre- eclanpsmﬁ. t he nean
3™ blgq sampling 18 wiegks)
Sube ndoglm(n end?&' I EL | evq)l S Was 3%&;92q}f | cant | y
-“mghﬂ@ﬂquore eclaﬁp&na (behﬂre clifgs€al di agnosi s)
Ra 24.6 -28.0
t han i nk*dr mal pre@ﬁﬁﬁ@y S
4% blood sampling (28.1-32 weeks)
Soluble Endoglin (ng/ml) 370110 0.001* 8.57£9.45
Gestational age (weeks) 299+ 1.1 0.2 30310
Range 28.3-32.0 28.7-320
n=42 n=27
5" blood sampling (32.1-36.9 weeks)
Soluble Endoglin (ng/tnl) 579x+2.42 <0.001* 10.51 % 6.59 <0.001* 3436+ 16.30 <0.001*
Gestational age (weeks) 34713 1.0 348+1.5 0.9 35409 0.7
Range 324-36.6 . 32.6-36.7 34.3-36.6
n=37 n=20 n=7
6" blood sampling (>=37wecks)
Soluble Endoglin (ng/ml) 8.98+45.12 -~ 15.23410.61 0.006*
Gestational age (weeks) 39410 388+1.1 0.05
Range 37.0-407 376-414
n=27 n=27

p° :compared between samples at clinical manifestation of pre-eclampsia and normal pregnancy

Value expressed as mean + sd
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starting around 16-24 weeks of gestation (Table 6)
wWth very dramatic differences in 24- 28 week and

wQ@8e08@30288k gestational wi ndows. In contrast, POT/US2007/012787

patients with | ate-onset pre-eclanpsia, plasna soluble
endoglin concentrations in pre-clinical pre-eclanpsia
was significantly higher than in normal pregnancy only
at 28-32 weeks with very dramatic differences at 32-36
week of gestation (Table 7). Table 6. Plasna sol uble
endoglin concentrations in normal pregnant wonen and
patients who devel oped clinical Pre-eclanpsia at 34
meeks of gestation or less. Nornmal P Pre-clinica
BErY dinical sanples P' pregnancy Pre-eclanpsia
pr e- eclppERhdtsdr hesh Eﬁ?&lrﬁéﬂphélﬂ&ls@rﬁekhét@wdﬁﬁék@nh clinical pre-
Sol ubl e_Endoglin (ng/
GeSlamnsimbave ¥gu igh §)s of girgulating gpluble endoglingvirgnreapared to
Zgbst'aglénaq age Bratched LoMirold. PRSredines QL&@&H&%@!&I tﬂ& \('onlé) destined to
weeks Sol ubl e Endoglin (ng/m)
4 dsyelop pyoectampsin (Rrawlinicgbprevastansia) sbaue hlgherr nlasmal@lwle endoglin
2.18vdrenER tHée 3vho2a?‘e &e&?cté’d toar%vga Rafiftal rﬂ)rggn%néjy bf}%;)iQGrease in soluble

sanpling (24.1-28 weeks) Sol ubl e Endoglin (
1gydogliplyvely lmectq@e atleast 6- 107w enks paipr msehcgfé:h@mbmptoms
257 1ﬂally1 tl?bs@ ré%&ﬁs %&s&taﬁhﬁ%ﬁ?e&% ansetQ&ant%@n % pfceclampsia have

anplin weeks) Solu
Er?é?}’qudrPU(CHb‘ﬂﬁg )solsblmntioahrn@r@emaﬂow b@sthesaltgrabwe@m more

0 QQr&Qatlgﬁltﬂéegi}oéns@?ﬁ&?éc pﬁha age (weeks) 29.9 -fc 1.1

15

20

25

30

29.7 1.1 1.0 30.4 1.4 1.0 Range 28.3-32.0 28.7-3
1.329.4 31.4n42n6n2d

Example 6. Soluble endoglin protein levels as a diagnostic indicator of pre-
eclampsia and eclampsia in women (CPEP Study).

As described above, we have discovered that soluble endoglin, a cell surface
reéeptor for the pro-angiogenic protein TGF-B and expressed on endothelium and
syncytiotrophoblast, is upregulated in pre-eclamptic placentas. In the experiments
described above, we have shown that in pre-eclampsia excess soluble endoglin is released
from the placenta into the circulation through shedding of the extracellular domain;
soluble endoglin may then synergize with sFltl, 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.

There were two principal objectives of this study. The first objective was to
determine whether, in comparison with normotensive controls, elevated serum
concentrations of soluble endoglin, sFlt1, and reduced levels of PIGF can be detected

before the onset of pre-eclampsia and other gestational disorders such as gestational
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5* bl ood sanpline (32.1-36.9 weeks) Sol uble Endoglin
(ng/mM) 5.79 2.42 53.38 32.09 0.001* GCestational age

w@omsios)2884. 7 1.3 33.5 0.5 <0.001* Range 32. 4PeB6SHB07/012787

10

15

20

25

30

32.6 -34.0 n=37 n=6 p xonpared between sanpl es at
clinical manifestation of pre-eclanpsia and nor nal
pregnancy Val ue expressed as nean sd d:2
pre-eclanptic patients had no bl ood sanpl es avail abl e
at clinical manifestationTable 7. Plasma sol uble
endoglin concentrations in normal pregnant wonen and
preecl anptics (34 weeks of gestation) Normal P
Pre-clipical samples P Cinical p pregnancy Pre

éwp@rmmw@ @ Prgsnescipy eomplidatedyi sanallfopigestatienal (G AYinfants. The
A 8‘%]1.“%%3%&22‘? kwé% Hé%cﬁbg&gqulxé %Léé%zf"ﬂégtsl%glgs%r%m %%gcethrgtmns of

'St atl onal age
2 saluhl;r@nioshm, sFits), end frge Pl(iB withrregechto2@statienab lagdh women with

imjia e]sgxgxﬁ %ﬁ‘g}gém%flsg)%l é}e)é ‘gxﬁofglg aghéée %%étu}n of specimens

19>.btamexl. before@ad afidr GnsetlofEliRiahsynBods, @@, i1 npBntensive gontrols.
n=44 n=29 3 bl ood sanolins f24.1-28 weeksl Sol uble
Endoglin (ng/nd) 3. 18 .729 0.1 3.98 2.13

GaMetaodonal age (weeks) 25.9 1.3 0.4 26.3 1.1 Range

24. 1-28,. - n=38 n=22- 4"1 bl ood sanplinE
fo5. 1. 5 hedibnByntio
This study was a case control study of pregnancy complications (premature pre-

eclampsia, term pre-eclampsia, gestational hypertension, pregnancies with SGA infants,
normotensive control pregnancies) nested within the cohort of 4,589 healthy nulliparous
women who participated in the Calcium for Pre-eclampsia Prevention trial (CPEP). 120
random cases were selected from each of the study groups. The study methods were
identical to the nested case control study recently performed for pre-eclampsia (Levine et
al, N. Eng. J Med. 2004, 350:672-83). From each woman blood specimens were
obtained before study enrollment (13-21 wks), at 26-29 weeks, at 36 weeks, and on
suspicion of hypertension or proteinuria. All serum specimens collected at any time
during pregnancy before onset of labor and delivery werr:; eligible for the study. Cages
included 120 wémen 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 were studied. The clinical criterion for the diagnosis of pre-eclampsia is described
in Levine et al., (2004), surpa. All cases of gestational hypertension were required to
have a normal urine protein measurement within the interval from 1 day prior to onset of
gestational hypertension through 7 days following. SGA was defined as <10th and <5th
(severe SGA) percentile, using Zhang & Bowes’ tables of birthweight for gestational age,
specific for race, nulliparity, and infant gender. Controls were randomly selected from
women without pre-eclampsia or gestational hypertension or SGA who delivered a
liveborn or stillborn baby without known major structural malformations or chromosomal

anomalies and matched, one control to one case, by the clinical center, gestational age at
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Sol ubl e Endoglin (ng/m) 3.70 1 . 10 0.001* 8.57 9.45
Cestational age (weeks) 29.9 1. 1 0.2 30.3 1.0 Range

WQ@8008403289 28.7 -32.0 n=42 n=27 5 1 bl ood sanpPCTyS2007/012787

10

15

20

25

30

(32.1-36.9 weeks} Soluble Epdogiip (ng/m) 5.79 2.42
<0.00l * 10.5 1 6.59 <0.001* 34.36 16.30 <0.00I*
Cestational age (weeks) 34.7 1.3 1.0 34.8 1.5 0.9
35.4 0.9 0.7 Range 32.4 -36.6 32.6 -36.7 34.3 -36.6
n=37 n=20 n=7 6 bl ood sanpling (>=37weeks) Sol ubl e
Endoglin (ng/m) 8.98 45.12 - 15.23 10.61 0.006"
GEstationaI age (meeks) 39.4 1 0 38.8 1.1 0.05 Range

-.40.7 37.6 - 4 n=27 n=2 : conmpar ed bet ween
s &ﬁ%?‘-‘é‘@"é’if the fir sealrlm ﬁﬁ?ﬁ!mé@,{ﬂaﬂ .vvda laf frepzer geragrpiEtcZanyparn), and by

NQALARLr S BEI8MeHvsV oA URalBIN6eS Sl mEsH cBBRMS “&eiésmn'eay Matching by
The results of these experjnents déenonstrate t

weRErtinal AscVRTHQng) to sprired fpngsstatignalags-related dfﬁff@ﬁnces in levels of

' SPRIIS VIIGTS iah@ BIGE]T Mtk %re@i@@ﬂirég']é; WhE Was QBRAOSHinimize
H%ﬁstatlonal age matched control s he results al so

gnges due thpassiplidagradation dudng Heersysiprge. Matching by clinical

p %&t@pwm&o Q%ﬁol%i 1he Gt ul% ‘faree&ilﬁﬂﬁzﬁb foted\BYiRrdi sBficantly
pl asma sol ubl e endoglin | evel s than 0 who are

pbeteen santers, Peiherssiusde differgncsy nwaﬁhéyaathvabysmezxéaé@e idisease. In
sqh&a%ﬁ ®odaatis '?neiﬁ\é% %sécﬁslféﬁh? Qtrebig ;ﬁ‘écehﬁ?@tfoﬁcoll@ctmg,

vveesprlor t o onset clinical synp Fi nal

t ﬂ?é@énf‘ésﬂﬂdtssofﬂ’@rﬁﬁﬁ@mea’é eMeatekingdt W@%ﬁﬂ“f %Wa%ip performed to
| 3h&ur BiRE badel BaPEATRSW Al RANDeEA SMAdedh ﬁuang krk Y3 thaw

sol ubl e endoglin concentrations, but the alterations
ardegregdationdr amatic in the early onset pre-eclanpsia.
Exanpl e 6. Sol uble endoglin protein levels as a

di agnostic indicator of pre eclanpsia and eclanpsia in
wonen (BB reasiggenids descri bed above, we have

di scovesrqgat patheSAlBIN SgtaRAR hitke W&t berTHhRCA the Karumanchi
laboratory by a single research assistant that was blinded to the clinical outcomes.
Commercially available ELISA kits for soluble endoglin (DNDGO00), sFlt1
(DVR100), PIGF (DPGO00) were obtained from R&D systems, (Minneapolis, MN).
Statistical analysis
T-test was used for the comparison of the various measurements after logarithm
tic transformation to determine significance. P<0.05 was considered as statistically

significant.

Results

The mean soluble endoglin (FIGURE 6), sFlt1 (FIGURE 7) and PIGF (FIGURE
8) concentrations for the five different study groups of pregnant women throughout
pregnancy during the various gestational age group windows: as described in the methods
are shown in FIGURES 6-8. For the pre-eclampsia groups and gestational hypertensive
groups, specimens taken after onset of clinical symptoms are not shown here. Compared
with gestational age-matched control specimens, soluble endoglin and sFit1 increased
and free PIGF decreased beginning 9-11 weeks before preterm pre-eclampsia, reaching
levels 5-fold (46.4 vs 9.8 ng/ml, P<.0001) and 3-fold higher (6356 vs 2316 pg/ml,
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receptor for the pro-angiogenic protein TG-b and
expressed on endot hel i um and syncyti ot rophobl ast, is

wapeos@sl2at ed i n pre-eclanptic placentas. |n theCcT/uS2007/012787

10

15

20

25

30

experinments descri bed above, we have shown that in
pre-ecl anpsi a excess soluble endoglin is released from
the placenta into the circul ati on through sheddi ng of
the extracel lul ar domai n; sol uble endoglin may then
synergize with sFltl, an anti-angiogenic factor which
bi nds pl acental growh factor (PIGF) and VEGF, to
cause endot helial dysfunction. To test this

hgfothe3|s we conpared serum concentrations of

ead) ewa@g‘pﬁdriowgq 13t vs §A6 Peinele PEI0BE1 ) Frspergtvsly after pre-eclampsia

p r&@&a QY tdri pREEBRMMBA, SRVAE CRES IR Reresded 'E@éﬂnﬁm%rlq 14nweeks, free
0se wonen With other pre nancy conplication such

gé’é?gtqeﬁﬁﬁedmm% bivee At binsgpassdc T 2yeeks before pre-

C QAR &ﬂetbxse%mlcbnééa&aa&fst&tsmp 8hd freRIGE BiBiY: Qiff S significantly
t hose of wonmen wi th nornotensive control pregnancies.

THiebvesn pIgenaasics with SGA op RYaags far Besatigniageflarge fipr gestation age

R (QMd,@)vmfaﬁtsaﬁo&, he-4d »bbekm SRS Sefiin REIBRI éaal)%lm was

obj ectives of this study. The Tirst objective was

d epedesily incygesechiny SGApregnapcies Beginning dt oZGreekss(7\2evs 5.8 ng/ml,
c @m @33' atmﬁkﬁgxaﬁ&%ﬁ@&qug ACRRL3a1 ﬁggﬁ an:@@ lv&el@tsefor mild and

endog . and reduced levels ©
d éFY—'!?!P §631’b aepeetivahy agemparsd “pfbelf?e% neimlsn AGAvd-G@A hregnancies
g Q§év%¥é 984l vsqd‘éﬂjlg@.&s p= @9%) ﬂ?t&%@&lﬁﬁb&n ﬂ%%ﬁgﬁ)ﬁ @t%'d9 "compared
pregnanci es conpl i cate for-gestational
s@l) GiAnmatehed canieol §ma180m0éé$tulwe%a%nt s9luhde endoghin were apparent
t hg _§ WaBKOUE RS tefatl&?sIl ﬁ&ﬁ@‘{en&‘éﬁ %&ﬂ{%@%l& L fo R 69& for soluble

sol ubl e endog I|n free res

t @ng@&‘tra@P&n‘@l 12a§eg/inﬂ RoRed affier Angst of s@ltaéwpeh hypertension. The
9edfRtdaiaal ra?ae%r LERReh At prdferm P Wg%?ec?ﬁ@ﬂ @c&ﬁped at 21-32 weeks

exam nation ecl mens obtalned ore an
orvduch WFfechllﬂflﬁ h es§ finprtibmef coatral soluble mﬂsxgéngpxx@ntratwns =72
C QB! & colffaRAR o diflrCRhrtildY QLEBE (950,161 £594 Uy was
a case control study of pregnancy conp i cations
( pr ematThesopblendagiis ati-angipasnie dex fonnysicelampsia was defined as
9gstaf + 0P8l soREEARBEAPRIGH" ﬁ&‘&é was Wi at%otéghout the various

i nfants, nornotensive contro nancl es) nest
vmgteﬁ?hort% BETRYINUPS qufthﬂﬁ%@fﬂqmt eth Y Beiups. ﬁﬁmbxblmmlnglm anti-

G RAE SRR L0 L B S DBl prir o inice
S éb’@@tqws it showr dt RIIRE9e Hevatgd yplursdor thEiselublamiyloglin anti-

mah gﬁgéan&r'vg&QB feflas b )1&91 755 @v@% Cﬁx%?ﬁeﬁ?.ﬁ&'é?énd seemed to get

study“recent per orned pre-ec evi ne
more dramatic w1th advancing gestatlon m severe pre-mature pre-eclampsxa In term pre-

eclampsia, SGA and GH, there was a modest elevation during the end of pregnancy (33-
36 weéks) when compared to control women. . '
FIGURES 10 and 11 depict the mean concentrations of soluble endoglin
(FIGURE 10) and soluble endoglin anti-angiogenic index (FIGURE 11) according to the
number of weeks before clinical premature pre-eclampsia (PE <37 weeks). Even as early
9-11 weeks prior to the onset of premature pre-eclampsia, there was a 2-3 fold elevation

in soluble endoglin and soluble endoglin anti-angiogenic index in women destined to
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al, N. Eng. J. Med. 2004, 350:672-83). From each wonman
bl ood speci nens were obtai ned before study enrol | nent

W@ 1®8A1028Ks), at 26-29 weeks, at 36 weeks, andPONUS2007/012787
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suspi ci on of hypertension or proteinuria. Al serum

speci mens col |l ected at any tinme during pregnancy

before onset of |abor and delivery were eligible for

the study. Cases included 120 wonen who devel oped term
pre-ecl anpsi a, gestational hypertension, or SGA and

who delivered a liveborn or stillborn nmale baby

W t hout known nmmj or structural or chronosonal

abnormalities, and from whom a basel i ne serum speci nen
wdevednn prersslempsiy with drigatic slgypons (FAfplh ip 1-9arsaks aresgding clinical
(Reapromiaeeks) all 72 patients fromthe CPEP cohort

were studied. The clinical criterion for the diagnosis

of pr e FEGVBESsZeands! 3rbewrthe akierption igsohbleendgglin (FIGURE 12) and

( a@%)ublééi{daghn Ahti- aﬁ@%@én@fndgﬁ TFRIURBAb) YRShbENSYegfhncy for term
were require have normal urine protein

neeeseramesia (RETHT weeks bPﬁszrfemﬂaaﬁer FORPIEMSa\Elpvation in gpluble endoglin
oﬁécﬂhe%f)lugfe%ﬂbgﬂxp%h-gﬁﬁgéérﬁé‘ R afeHobbiarfing 8'$3-36 weeks of

fol Il ow ng GA was defined as <10th and <5th (severe
smgnwo'cré@qhm&on Werang 27Fokdh bisheHsvipls at thg pimesofsfinical pre-eclampsia.
bi r't hWﬁGUREfSOM &ﬁsltsaéhb%o@&? eleSRfA 1B's61ufb&r erldBEfn (FIGURE 14)

nul | i parit I nfant gender. Controls were rand

my
S él“éﬁleéélup Qﬁhdﬂéh% ﬂntmm@gﬁmq)méc?e dFHAYBEAl 3 detected i m women during
ggéétéﬂdng em.‘,ﬂs%ﬂ GHd 'lq‘wgéks%%e\ﬁh% g@@ﬂah&?e[l ‘ﬁgpél'tenswn (during 33-36

| ifveborn stil Il born bab hout "Known
stwrealepﬁmgnmw whemegrapared o mm@mgwmpnw@nal i es and

mat chegyGORBSCRY U0l JthOA%%o{i%g @rerYon*sPﬁ ﬂbbl?'eﬁ%glxn (FIGURE 16)

center, gestatlonal age atco ction o
S emdﬁhe§pb®imdoglnl anficpngipgenic indee (FIGNLHA 4 @) ddtepted during the 33-36

gg&é%ge%%ngywmﬂm in foon*rg:h%ﬁﬁ'xes“e/g%%A ’%EB %ﬂln a@lfwarﬁz? with SGA

speci nens were stu tching by gestationa
ayhengsmyamd ta cordroh praghaiaigs. gest at i onal age-rel at ed
differences in levels of sFlt-1, VEGF, and Pl G-
Mat ching for freezer storage tine was done to minimze
dShfmemanyces due to possi bl e degradati on during freezer

storaggy, Q@BRE bf‘?u@éfu&l YW@t BE F&l%le"éﬂao %ﬂﬂ%v%}? ]??d sohéble

contr ol or t act t’hat pre-ec siar
S pgdngim@amalngldgemwe@demevﬂl% mdien mahlapé pdgetot33 weeks of pregnancy,

ggfég QFWEQ Qle%l@d Rk bReh §§tﬂ’1’eﬁ’ %’d&;e Jpgﬁ lﬁhﬁg]@éﬁf@-ecla?npsw and in

t1on, e centers may ave used erent
pmmwlelsclfchal eedrhatutei prereclpmppia(PR g37am¢k®t\mh¢mg>mpared to normal

o ST RRGnpA ). "DlcRGtof < B Sha e jORAS pHE OIS el anti-

bergiogani} indexe tevelsupriontotdd weeksleantrioh anlydigrugerh far e diagnosis of

Eb}e%t&%%éiéﬁ%%ﬁ, 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 mbdestly
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
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ELI SA for the various angi ogeni c markers were
perfornmed at the Karumanchi | aboratory by a single

wWo e@sas2i3 assi stant that was blinded to the clpar/watonr/o12787
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out cones. Commercially available ELISA kits for

sol ubl e endoglin (DNDGOO, sFltl (DVRI OO, PIGF
(DPGEOO) were obtained fromR& systens, (M nneapolis,
MN). Statistical analysis T-test was used for the
conpari son of the various nmeasurenments after |ogarithm
tic transformation to determ ne significance. P<0.05
was considered as statistically significant. Results

The nean, sol uhle e lin E 6 skt

AP CH QR FRTE S GO EEHTDBRESp VA pEtpgred b33 weeks of
digkdg@fdy. study groups of pregnant wonen throughout

pregnancy during the various gestational age group

w ndows- as described in the nethods are shown in

FIE2dREte 9: Gnv19EmbRNEofRORNAE bindadindn 3ho pRthogeksis of pre—eclampsna

gestational hypertensive group eci mens taken aft
onset oVedpys$hoxm hgthsd ﬁ'g“ ﬁﬁﬂ'?g GHaPiefdPEthe pro- anglogcmc

fneﬁGW[#ethd ?¥e§§ddQﬁﬁindaﬂﬁhﬁiﬂtaﬁ‘aB%ﬁndyﬁlﬁtrbplhoblast is upregulated in
speci nens, sol ubl e endoglin and sFlt] mcrgased

f mew crimapigBlrenat VS GVR SR Ao he! (RS €S otz Srtess soluble

p feﬁhsglm Rr8efeh TS 1R pldceAGHAdGhe &Yﬁll&l&ttﬁﬂin@h @H&ldﬁagléf the
ng/ M, P<.0001) and 3-fold hjg Egl\9§v6356 Vs, 23

pgfﬁ‘ﬁ?cqﬂ@la@@eﬂa“hn %xpsw'ralemavée%c"&fﬁ wars d53iengd £ test the
tF’%BQ@:ééls tHa® §6l§§1‘é'e\68$ghn Iglay SfneBdife With 8FRE,iaA aagi&agxogsﬁm factor
erm pre-ecl anpsij a, lu crease
U bings Tl E la1os P B A 46 638 GPdathefpt dysfunction.
9-1 1 weeks, and sFItl increased <5 weeks before pre
ecl anpsi a onset. Serum concentrations of sFltl and
f Matepjatyand ¥ethedsi ffer significantly between
pregna ﬁéa%?ngyl th SGA or average for gestation
ge

age/ |l ar or gestation agi LAGA/ LGA) i nfant from
10- 42 viResiembiang Bamspicadoe!me pumeg sF lih meoush gadfelin. fguse skt

Mgl YGE! rﬁ@ﬁ%ﬁTGﬁ-[ﬁGﬁ\&E@V‘E@mweﬁ JBRGhEUr 69 RE&D systems
1720week23q( 2 vs 5.8 ng/m, P= ngc att ai nj Y

c dpdiangapatis.dviN).oMopse mogagional antibegdyeatalogdfsc20 %ew polyclonal
f %ﬁ%&%‘p gs@ %6%"&5@1513@@‘1\1-&?&%?;6@1/&{ dﬁhuﬁﬁtn%ﬁﬁ@é!hﬁdas obtamed from

ng/ m ?nanm es (severe S
K

A@amgg&ruzphotm)olog)h I]@qq eEIgI§§{ 5 foR gpmhxy 5%[}][ &use sl t1 and human
%%le &%Hg;%ﬂﬁ SErdbbinGhMoRAR &Sy sEPRY, WAk, speci nens,

est eases i n soluble endoglin were apparent
-5 weeks before gestational hypertension, reaching

l evel S GeddhfolbANRhofiAlses Ol UDI €

Adenoviruses against sF1t1 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 (encoding the entire extracellular region of the endoglin protein) was
PCR amplified using human cDNA full length endoglin clone (Invitrogen, CA) as the
template and the following oligonucleotides as primers: forward 5’-ACG AAGCTT
GAA ACA GTC CAT TGT GAC CTT:-3’ (SEQ ID NO: 3) and reverse 5’TTA GAT
ATC TGG CCT TTG CTT GTG CAA CC-3’ (SEQ ID NO: 4). Amphﬁed PCR

90



endoglin (29.7 vs 12.5 ng/m, P=.0X2) after onset of
gestational hypertension. The adjusted odds ratio for

waaipseseent preterm PE for speci nens obtai ned BCT/P$2082012787
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weeks which were in the highest quartile of contro

sol ubl e endoglin concentrations (>7.2 ng/nm), as
conpared to all other quartiles, was 9.8 (95% Cl
4.5-21 .5). The sol uble endoglin anti-angi ogenic index
for pre-eclanpsia was defined as (sFltl + 0.25 soluble
endoglin)/Pl GF. The index was cal cul ated throughout
the various gestational age groups for the five

di fferent stud oups. The sol ubl e endo%l
arfragmegtsoyensiieiti P&Hé‘ibcf%ed irte-pSes EaggsB fnvitrogen, CA) and the DNA

ankhuddas Wag eoEHned, A m%ﬁmﬁhﬁﬁ ek%%%?o@&drﬁfm&t%n@b&ﬂg @ﬁ&-tagged

synptons-is shown in FIl GURE | evat ed val ues f

s dlumsnsobybdibefidoslin wap X @g@#ﬁ‘zd Ustee @ Soadrag2 rﬁ:ﬁ@ﬂblwndoghn as the
€L hplafSant/uBAoNEE T ASRIEBNRPCLaSr Bl REERE 10 cal sites), an

nmore dramatic w th advancing gestation I nm severe
praseneiitns drapsiar ercterningiadenavirus Eenpryian. denapsiaexpSEaing soluble

anghablin E?'k%s Yia g%n&%fi:@%‘sm%'tﬁé’ ahdPid gwtww Elhxﬁaﬁﬁﬁct&fer

pregnancy (33- when conpared to contro
mn@wctlﬂl@m&nﬁonaﬁ ﬁarﬂp@é?;m by Wﬁétems'@lﬂttmg The confirmed clone was

c %&?%ﬁlﬁ’ﬁé@ﬁZﬁ cellRlaHl bﬁnﬁ&fl&g!i b@C(ﬂ: | ézj%)Een?l reviously

sol ubl e endogl i n anti -angi ogeni c i ndex

actsstriied §Kug ot dlePramblerl. deadvdek FSHA8A@S5cA61Ri(2601))- The final
p r;ﬁ-HNC‘t'sr weld'tfiered 'b?@ﬂ%#) cdiB Pgso?%cgﬁ?éf d (SERReyPS £ Fildlogy, 2002,

weeks rior e onset o ure
pr?§5é’éﬂ4aﬂﬁ§§| he tifes iscexpeessed @pé,aqusl n@mé\mtw (nfu)/mL based on a

S %H&!ﬂg d@Hd&gﬁbrﬂ é’?%\qo&so\tlﬂg aﬁ \}%m%érg tl?é?fd uﬁﬁ?ih@%%ﬁ&rd plaque

i ndex I n wonen ned to | op pre-eclanps
drdilvtioh basedditestipn pssay X8 (BH) Bips¢ipnces Clowsedts PploeditaliGry, Cat. No.

&) @HF g@%?% d 13 show the
allttgérsgtil gﬁl}é?ﬁé Slb@e endo %I n ?FI GURE 12) and the
sol ubl e endoglin anti-angi ogeni c i ndex (Fl GURE 13)

t hroughgut, prggeancy for term pre-eclanpsia (PE>37
wee ks)h%z%d?e %ﬁd after synptons. Elevation in soluble

endogl i Westem tlofs went uisiddoreipolying theenpresaivgicfgdeniayiral-infected
|
R D B e 2P e RSB

of . clinical pre-eclanpsia. FIGJRES 14 and 15 show a

dest lin (FIGURE 14) and
the. sol GRTEoRBRioR T SoferbROAT ¢ | Jre

I -"angi ogeni c i ndex (FlI GURE 15)
det ect d8 frHowrshen westemiyotgewrausedria lidenjifeandeharasteriza nefuble

L B B PRSI L 0y UBE IS oA Bt
C dﬁqmg} placental tlssue was washed with cold PBS and lysed in homogenization buffer
[10 mM Tris-HCI, pH 7.4; 15 mM NacCl; 60 mM KCl; 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 buffer
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FI GURES 16 and 17 show a nodest el evations in soluble
endoglin (FIGURE 16) and the sol uble endoglin

w@riaosAamgs ogeni ¢ i ndex (FI GURE 17) detected dupCnysSioh®o12787
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33-36 week gestational windows in wonen with severe

SGA and not in all wonen with SGA when conpared to

control pregnancies. Summary The results of this study

show that the sol uble endoglin | evels and sol ubl e

endogl i n anti -angi ogeni c i ndex |evels, when neasured

prior to 33 weeks of pregnancy, was dramatically

el evated in wonen destined to devel op premature

pre-eclanpsia and in wopren with clinical premature .
prentatyingprotess pexturey agghhouad prpieins sip slnted with Brd mprlfL slycine-HCI

CeuteR IrpHoz.eg MR8 ehientWES @ RERd inS@5 LRI RactidHle BdrithintRVIES)/L Tris-HCI
and sol ubl e endoglin_antiangi ogeni c index |evels

( fprtisr Rroteiscopiateing fantionsverRopladeandconcqnipatadifs to 10-fold with

d '(ﬁﬁﬁfpﬁl@oﬁfc&l&rﬁﬂ@élL@cﬁuc@ﬁtﬁaﬁcqmmr@coﬁ#mé&k&@, MabsabRsetts, USA).
prediction of pre-eclanpsia. It appears that )
e[Thgammymepresipiigicd Spwples st separatidansa 4id %e sfadismbeel (Invitrogen)

engde 8#&&@%}5@9;@&%@% FolyPrSKddn B SorideAPV IS nidibrines. Endoglin
as 10-12 weeks prior to synptons of pre-eclanpsia. The

s prefpinevastiristaddy wesiers blate usiag rabbE Rolysdenal antibody to human endoglin
anSint2 0HLERIENbI886Int S8 &l1e CHEL €.48| SO significantly

el'evated in term pre-eclanpsia (PE >37 weeks) and

nodestly el evated in gestational hypertension and

sever e pomeipEagped late in pregnancy (33-36 week
gestati onal w ndows). Therefore, sol uble endoglin

| evel s Grewth fictasiredusad sptrigel fime/min Giodgherative Ripmedical Products,

| 3Rkt CRM) AV R PIREd ¥ fR1S Pldog’%fg & Plel@filled 48-well cell culture plate
pregnancycon‘pl ications such as SGA and gestation

hypéinhated at FHénfordaminges trallew pdymedragiops HUVEC cells (30,000 +
P& IORNLYF erlBS HERAIDakal rhEWNGh VEITERY sefimSelonbhi&s, @gﬂ%ﬁne, MD) were

lod
in the pathogenesis of pre-eclanpsia.” W have _
t Heeated wdtigyarieus gombinatieny dfaeeombinan pretcindgoluble endoglin, sFlt1, or

PIQ0rf A QRER 6P E&tlﬁhﬂigzﬁ:da%?w ISSXR] fiRG6RePA 37°C for 12-16 hours,
endot' hel fumand syncyt I"ot rophobl adt, I's upregu ated I'n

priabe oranapion ovas tzancassessed thgough e imyested phasereontrast miproscope at 4X
pr, I [ S L1 A I
e e e i

s hengi)rtgingi the Riamplg Gl dokging analpsigeeftvarthe experi nents

descri bed bel ow were designed to test the hypothesis

that sol uble endoglin may synergize wth sFItl , an

ant i - addicogesiuwlar peemeebilityi expetimerds pl acental growt h

g;g}tt 8:1 ga@)—n@:&uc@%ré/ E’%@te& ﬂr&@iﬁﬁe Fe%%rgﬁéli\/%hous plexus with 1x 10° pfu
of adenovirus expressing GFP or soluble endoglin or sFiti1 or combinations and
microvasculla:r permeai)ility 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 minutes. Organs (brain, lung, liver, kidney) were
harvested and incubated in formamide for 3 days to elute Evans blue dye. OD of

formamide solution was measured using 620 nm wave length.
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Mat eri al s and Met hods Reagents Reconbi nant Human

endoglin, human sFItl , nouse endoglin, nouse sFItl ,
wheonsn3e&-- bl, human TG b3 nouse VEG- wer e obp@i/mszo7/012787

from R&D systens (M nneapolis, MN). Muse nonocl onal

anti body (catalog # sc 20072) and pol ycl onal anti body

(sc 20632) against the N-termnal region of human

endogl in was obtained from Santa Cruz Bi ot echnol ogy,

Inc. ELISA kits for human sFltl, nouse sFItl and human

sol ubl e endoglin were obtained from R&D systens, M\

Generation of adenoviruses Adenoviruses against sFltl

and control adenovirus (CW) have been previ ously

descri ié@dal(mmw@l@treamwu’ exgnentpvest . | |

649: 658 1i.AR93 I%?F'FJ

Medi cal%l%lor e faaglq‘F%tt 1y n co ng%‘r%grteﬁ%ﬁ&g?df&ﬁgéd Er eviously

Ru(quaid wtielisgare) usiog cataenad mwr@vgssm 67 @183 goyintaimal diameter). In all

SRR L G RS 0 B85 0BLY o camines
5 eﬂﬁmazremomrmtlom@é itlmisfrovasselewith gJ%ﬁ%(@mhmgmegqngg to 40-60%
algp HeftJ tﬁgel}ﬁ%'cf&]%sna cﬁ%xix#‘gt séu%]gf' %ﬁﬂxsﬁgl bﬁcé:ihgré{?eady-state

(I'nvitrogen ete e an
oftengovasaredheildbs rfazsorpﬂes trev@ous oragentd séch as(IﬁM(B o@TﬁF B3 or VEGF

rev e%%%@&ﬁ@ﬁ@ %C%%%E%Pe%h& %%g{{*ma“}’-

(SEQID NGO 4). Amlified PCRfragnents were initially
10 subclongd. inhoupsSecTag2-B (I nvitrogen, CA) and the DNA
sequence was confirmed. A mammal i an expressi on
const r \eth pregoatitayd kps-preages S pragverDavdley te wersdinjsicted with 2 x 10°
u n I
{0 FAPLIL o & RISETFGP B a0l i 0Rd 0% i
( Srectionge Resgngsmhts amje @e%ﬂtedsattlesﬁ ;9 eﬁpra@k@ngy [qauls/ second trimester)
t I Y
TSI PSSR b UGG 1 AGDRGR (0 MBI mioo
15 ugresgprehiwersraersured ip thet retseiftepanesthesia et pangebarbital sodium (60
0 L
@1%“;3) _prﬁle%g%ﬁ ?I%?tf ng{j\ggfjlgélg{e\ﬁl\ae%ﬁ g ﬁlﬁﬁh%&gd Qﬂytpvﬁ iﬁefugh fidelity
zggcroeplcethamc‘prmeptfede@agmsalre:s@ls;lud@{Mdlyr Ignsmmemts Ié@lston TX).

Uﬁ&dﬁ%ﬁ?%b@g%%%%gﬂhvﬁg zf ?pr og@él en@@ aﬂloo§ct]lssue and

t utine samplgs warcghen ebthingdhbeforraenthanasiah Bbhs(r@/lemkeym@tmeasured on the
20 alda yf 51‘35&’ g}’e’ssnﬁg %mxﬁ'grﬁel?t éa}zg §%’ter %J&?tx% éftrhg gélee v:ruses)

ESSE ague t1orm ng ‘uni
recogmzmg that 7 10 days after adenoviral injection corresponds to the peak level of

expression of these proteins. Circulating sFlt-1 and soluble endoglin levels were
confirmed initially by western blotting and then quantified using commercially available
murine ELISA kits (R & D Systems, Minneapolis, MN). Urinary albumin was measured
25  both by both standard dipstick and quantified by competitive enzyme-linked
immunoassay using a commercially available rat albumin ELISA kit (Nephrat kit,
Exocell Inc, Philadelphia, PA). Ui'inary‘ cfeatinine was measured By a picric acid
colorimetric procedure kit (Metra creatinine assay kit, Quidel Corp, San Diego, CA).
AST and LDH were measured using the commercially available kits (Thermo Electron,
30 Louisville, CO). Platelet counts from rat blood were measured using an automated

hemocytometer (Hemavet 850, Drew Scientific Inc, Oxford, CT). A peripheral smear of
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formul a derived from previous virus preps that were
titered using the standard plaque dilution based

WO 2aosAsi28n assay kit (BD Bi osci ences O ont ech, PCHIUS2007/012787
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Alto, CA Cat. No. K1653-1) and the optical absorbance
met hod. Western blots Western blots were used for
checki ng the expression of adenoviral -infected
transgenes in the rat plasm as descri bed el sewhere
(Maynard et al, supra). Imrunoprecipitation (IP)
experinments | P followed by western blots were used to
identify and characterize soluble endoglin in the

pl acental tissue and serum specinens frompatjients

ﬂe%blﬁpé With Wright’s staig aspestogneh ol the deeqtion{schigiopdss in

Wcﬁxﬁuﬁﬁh%ﬁ%@ %ﬂﬁr kﬁé&ﬁé&shﬁrﬂk‘ﬁﬂ@ﬂlﬂﬁb& ﬁidsﬁﬂe Qhki E@i[cc[xéx@of specimens,
Tris 4; 15 mM NaCl; 60 nM KO ; 1nM EDTA

0.theats YL sagsSingiopionns onygsicd Gordplogs: The Biteruss counted and
MiXdiVidRal ISIQéEnB@ @hg rithadivanaral irfarvdshil kuﬁr%&s WRr&bREES - Bouin’s

Pl acent al sates were then subjected t

i sRlepr @%@ ntesieddedaiseqtioned and stwnﬁ%mthd-h%a BASIor Massen’s

erﬂgé}%hﬁsﬁﬁlﬁ.l body (Santa Cruz Bi ot echnol ogy, Inc.
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in albumin leakage in the lungs, liver and the kidney and a modest leakage in the brain as
demonstrated using Evan’s blue assay (FIGURE 23). Soluble endoglin alone induced a
modest leakage in the liver. Importantly, the combination of soluble endoglin and sFlt-1
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angiogenic molecules and can mduce sxgmﬁcant vascular leakage

- To assess the hemodynamxc effects of soluble endoglm, a series of microvascular

reactivity experiments in rat renal microvessels were performed. We studied first the
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31 gu é Z\E TRIAPIHEPURRE and DITo8Y hﬂtes PD% "TEERETEU | Fetal
t 16-17 W CORAGYat €ar I Veoulik &0 [ EiTest PE)L. weight (g)
Bl ood ng/mg 1000/l
Control |6 | 83%5 | 186+94 1,08+75 [ 156 | 54+4  |2.1%03
(CMV) 32
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Data are presented as mean + s.e.m. MAP- mean arterial pressure (diastolic pressure -+
1/3 pulse pressure); Fetal weight is the average weight of the litter for each group in
grams; Alb/Creat — Albumin/creatinine ratios; LDH- Lactate dehyrogenase; AST-
Aspartate Aminotransferase.
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pressures were neasured in the rats after anesthesia
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high-fidelity mcrotip catheter connected to a

pressure transducer (MIllar Instrunents, Houston, TX).

Bl ood pressure was recorded and averaged over a
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t hen obtai ned before euthanasia. Plasma | evels were

measured on the day of bl ood pressure neasurenent (day

8 after injection of the adenoviruses), recogni zing

that 7-10 days after adenoviral injection corresponds
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( SEMm é’lﬁ@U&ﬁ'@ﬁa theamgrob gtonp mwrﬂrintnoplnel imissipNoteespen capillary loops

gﬁ?ff%e ?ééﬁ%é%&é ‘?I{ed%ﬁeéﬁlg}rﬁt gﬁ%gﬁﬁ%ﬁgéﬁ%%ﬂ%\%%gdo&eﬁal swelling
Sovitlplass ehféngstiae ané pamahhlmm@lrcgclaglem Notoh eglibleodiecrl] squeezing

i qg}b‘ﬁ%ﬁ ﬂY@c%%r@ﬁns%)ﬁ%ﬁi&?t mﬂe light microscopy of the kidneys of soluble

endoglin treated rats was not striking for significant endotheliosis, electron microscopy

revealed focal endotheliosis. Importantly, the animals that received both soluble
endoglin and sFlt-1 had severe glomerular endotheliosis. The combination therapy group
(lower panel) shows massive endocapillary occlusion with swollen endothelial cells.
Note the relative preservation of podocyte foot processes (shown as arrows) despite
severe proteinuria. Extensive vascular damage of the placenta including infarction at the
maternal-fetal junction was observed in the sFlt1+sEng group, but not in control rats or in
those treated with either agent alone (FIGURES 34A-H). Diffuse inflammation in the
giant cell layer (corresponding to human invasive trophoblasts) was noted in the sFit1

and sEng groups, and was higher in the combined group. Liver histology revealed signs
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We used an in vitro nodel of angi ogenesis.to
understand the function of the sol uble endoglin.

waeloslobesendogl i n nodestly inhibits endot hel i abCT/uB®07/012787

formation, that is further enhanced by the presence of

sFItl (FIGURE 22 and FIGURE 31). In pre eclanpsia, it
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glin an
the pre-eclamptic tissue may serve as candidate molecules. One example would be the

membrane type matrix metalloproteinase-1 (MT1-MMP) that has been shown to cleave
betaglycan, a molecule that shares similarity to endoglin (Velasco-Loyden G et al, J.
Biol. Chem. 279:7721-33 (2004)). Therefore, inhibitors of such proteases can serve as

valuable targets for the treatment of pre-eclampsia.
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In order to assess the vascul ar effects of sol uble
endoglin and sFItl, we resorted to adenoviral

wexpsesmsdn systemin pregnant rats. Adenovi r UBCT/US2007/012787
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encodi ng a control gene (CW) or soluble endoglin or
sFltl or sFItl + soluble endoglin were injected by
tail vein on day 8 of pregnancy in Sprague Daw ey
rats. On day 17, aninals were exanined for
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proteinuria, as previously reported. Fetal
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vascul ar ischem a and damage. glportant
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rowth restriction of the fetuses and bi ochem cal
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reticul ocytosis (FI GURES 2 Finally, renal

hrB3 wruegd adess- %chre@aeam aétﬁaalt H@PPSE MaiGhvassenificantly
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endot heliosis in the soluble endoglin+sFltl group
( FPEBRESIEdRS pothecaRIedgysly rspEniEsHkand; wasaleURen Fpmepqpgeric vessels

ggﬁlﬁllﬂgjra Q‘Qf’ ggEgF TG AP Ml BAditiVELfSots HIPYR08NARKbN, which were
blocked by sEng+sFlt1 at concentrations noted in patients with preeclampsia (FIGURE
25 and 35A). L-NAME blocked the vasodilation mediated by TGF-81 and VEGF
indicating a NOS dependent response (FIGURE 35A). These data suggest that
circulating sFltl and sEng may oppose the physiological NO-dependent vasodilatation
elicited by these an'giogenic growth factors, contributing to the development of

hypertension seen in preeclampsia.
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Example 11. Sequential changes in angiogenic factos can identify women at risk for
pre-eclampsia or eclampsia.

In the examples described above, we have shown that both sFlt1 and soluble
endoglin (sEng) are intimately related to the pathogenesis of preeclampsia. In the

example described below we measured the concentrations of sFltl and sEng in paired

99



Further, in in vivo assays, adenoviral expression of
sol ubl e endoglin induces mld hypertension wthout any
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sFItl , soluble endoglin induces significant vascul ar
damage as evi denced by the presence of severe
hypertensi on, proteinuria, glonerular endotheliosis,
devel opnent of the HELLP syndrome and fetal growth
restriction. The mechani sm of sol uble endoglin rel ease
is likely proteolytic cleavage of the extracellul ar
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etseéﬁnd tAmeBie are gk%ﬂ?ateamt}z%%%e@éoﬁrggtg@f})re-gaﬁﬁ 5§19 re,
i nhibitors of such proteases can serve as val uable
targets for the treatnent of pre-ecl anpsi a. Exanpl e 8.
Scﬂqgglrﬁlsemg&étﬂodsnhl bits TGF-bl and TG b3 nedi at ed
NOSdependent vasodilation. eNOCS is a

i n-regul ated nitric oxide (NO synthase

t hat cage B@rféﬁﬁé nﬁ#,,%gpé&ﬁvé | ki §£ls%?on§{)f %&{yo@f‘\gomen who enrolied in

neur ohunor al sti Endot hel 1 um der i ve is a

pdheMesspghusetis Seaeral Hosnitel Qustetnigak Mateyral Shidy (MQYS) Whose methods

gEﬁlsigéeeﬁnedse?g%&tﬁr%ouwmhﬁam Q?&lm-:l%yzéz' é(?ﬂﬁ_nec@tn 97:515-20 (2001) and
o P gb ot el BB 65 (E0GD. IchrieyihebPMShps) was

aGkiabBdtelin @5983%6 HiBERege LGy 6PSEG g?eg@éﬂ'ﬁ PRP factors for advérse

associ ati on and Akt-dependent eNOS phosphoryl ation at
Sefconey thabgecyrdatenin pregroney.r Womsn whraxeceired presatal care at

PSR RsHR! GUR %-i:clsFital'aﬂd S8t nRiR SEMBIR € eh%lble for inclusion in

patients is anti-anglogenic and induces hypertensi
rrélgc ¢ahorta dior thef quarent stigwicPBIFCWEGHY dape Milbsingeyosgestations between

S0 1488, GR35 o B S HIORIS QR Lty borr 12 vk

prog @éﬂ@l@e&qd wWirydel ivseaeradicy RO micgls ww@ figibdefor denleiomt Eapes (n=39)

e
(\Igfeg%n a%fgr%gfisgh&% \ﬁhﬁ_ﬁo egalveé;tgl&gég % g,gdﬁe)%n&&lnkéster who

t Isabsepuentlyedeveloped prevaetzmpsia, Mg@utr@s (naﬂé’w were consecutive
r
%@Ht‘e{n}ébwﬁeé{ﬁ?w b eﬁgggc}/ﬁ% @ Qadﬁ? gc%}gcgﬁéfk%gafuered at term (>37 weeks)

denonstration t In No depen
valQé m@nechmmtmsn(ﬂwumgﬂmm and thho:mrwxdelnes of proteinuria

PO G0 el SRR A STSU0012 s
| msatr@gx (htl kgéndlgiven potential for confoundmg by thesc exposures (Thadhani et
al., Obstet. Gynecol. 94:543-50 (1999)). All subjects provided written informed consent,
and this study was approved by the Institutional Review Board of the Massachusetts
General Hospital.

Primary Exposures
Blood samples were collected at the first prenatal visit (11-13 wks) and again in
the second trimester (17-20 wks) in all women. Following collection, samples were

stored at -80C for future analysis. The primary exposures were serum sFIt] and sEng that

100



m crovessels. As described in Exanple 7 and in FlI GURES
24 and 25, both TGF-bl and -b3 induced a

walems/segendent i ncrease in arterial diameter MIT/UR200&812787
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significantly attenuated by sol uble endoglin. This
acute effect of TGF-bl and -b3 isoforns on vascul ar
tone has not been previously recognized and was al so
seen in nesenteric vessels (FIGURE 32). VEG- and
TGF-bl had additive effects on vasodil ation, which
were bl ocked by sEng+sFItl at concentrations noted in
patients wth preecl anpsi a (FIGURE 25 and 35A). L- NAME
bl ocked the_vasodil ati on nedi at ed TG+ bl _and VEGF
. rfegTe meﬁﬁge%umcef@@@rrd@rﬁu%\slsﬁr@é@ FYstsorg: Mimngapolis, MN)
THEASERARaB UAPRSind Valkatdshe b AL NagaRh! 11:64019 (360%9). " intraassay
oppose the hyS|oIog|caI NO dependent vasodllatatlon
e|Dregisiey CW icigpis ©f gﬁ@:}tg@éﬁr gFl@]r Bk FEngare p S and 3.2% respectively.
c Wlh@%kbd}%&&s&ﬂ %oé’tﬁ%@nma@én ¥ Qﬁm ﬁ%é&i@gﬁﬁ %re 8.1 and
Etgreec npsi a. Exanpl e 9. Sol ubl e endogl i n 1 nhi
%ITGWPW% éﬂéa@plgﬁ Ayerqpm in dupkikath and i mers| tha:n 10% variation
Gekfiled Meeemfmates, the AsEPuesf Bh:ed, afna fav rﬁg ebverd rl‘ﬂaorted. All
-b3 isofornms, we hypothesized at sol ubl e &ndogli
a@tssaysyverm@'fqrmed By seinepngwho v@s blindas togawqrtatns. Samples were
bl%ﬂk&g Ricsad gg radio-label ed TG bI W th
réconbl gnt go ugﬁé&gndoglln significantly reduced its
binding to TG--Db receptor type Il (TbRII) at both 50
a 00 Thus sol ubl e endoglin
cg%%éteggyk C%EBEF |nd|ng to its receptors on
endot heTheallectronicsmedieal trecord (EMR) ewhich iissthe andical record used at the
| adsh &lerd1Hos 1 fAd HefA0ethi
. epgslrst éé}ﬁxsit%sgcgt el wg Q’%ggds{?égu g; d de eﬁlggt TN
c airpspectiGly detailyida cuents hEpragrangy thronglotheehdy Bﬁﬁnartum period.

RSt £ PR g SO A SSROTRS B i

35!3)1 at ﬂkarbpb@eﬂopreswawsés imalvdgd age, bacack%ghtaveigm smoking status,

T 55 A B LR QRS LBy rsound, oos
r gessugnahdntbs eq:ﬂutts pﬁumeer,a@bamd\fe@hgmauow aggsbignatipn. All
ite i . |
oL S0l AR B e M8 o e
i rtdlsﬂmlde testsiagd iother mntir@épmg@um@rlylbmﬂomvmesmm&@@wery

QJE{% haute' . .
phosphor St? ngsiuglﬁ gsg?g% s&%lﬁt R)t"'ﬁ eélfdregglé%élﬁgékﬁg%fp recclampsia.

activation. This effect was significantly attenuated

bypg,gkry,%ﬁcg,ggogl in (FI GURE 35D).

All pregnancy outcomes were verified by detailed examination of medical

records, including prenatal flow sheets and laboratory measurements. At each prenatal
visit blood pressure was obtained from the right arm using standard sphygmomanometers
with the woman in the seated position after 3-5 minutes of rest. For each patient the
proper cuff size was selected based on right midarm circumference. Measurements of
blood pressure that coincided with the timing of the first (systolic) and fifth (diastolic)
Korotkoff sounds were recorded. All subjects for the current study had no history of

preexisting hypertension or diabetes mellitus, initiated and completed their prenatal care
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Taken together, the results in Exanples 8-10
denonstrate that sol uble endoglin interferes with

waaiesiodnexept or bi ndi ng and downstream si gnal i PQT/US2007/012787
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endothelial cells and attenuates eNOS activati on.

Sol ubl e endoglin and sFlt- 1 may be working in concert
to inhibit endothelial dependent NO activation and
vasonotor effects by both the VEGF and the TG b
signaling pat hways. Exanple 11. Sequential changes in
angi ogenic factos can identify wonen at risk for
pre-ecl anpsia or eclanpsia. In the exanpl es descri bed
above, we have shown that both sFItl and sol uble

e ARFbRFICERANCY FriEhin iedMOMS petwerks delivered @ live infia, and had no evidence of

pgﬁngggggﬁgsmgﬁsQﬁg@ﬁﬁ@g@Sla I'n the exanpl e described
ow we neasured the concentrations of sFltl and sEng

i n pai Pegslampsiaspsdeiingd axwisiodistblepd me&smesﬁlemngé@dﬁ@t 140 mm

t Hg'@%ﬁﬁfoilcfﬁlm WesRRe &0 1QNEsh REPAPGGE: YEIWE gdWbdits] in association
nancy and whose pregnancy outcomes were

axs@témuzxéoplthqr gt orpreaten by dinstick or atdeast ?ﬁ%gm h in the absence of
s saa&ptﬁaei infaBA ERCOIG bBﬁﬁﬁn@&kﬁfaéné@ﬁ bfo&&tréa dacoG

second trinesters are assocliated wth the eve opmant
oprasm& d|etinpdipgnosiveand managemertt ofprecslaspsiapag eclampsia. Number 33,

P (s P
%Hﬁ 308. fb@ SEFE ﬁycPP 993 5PIEaS. ?ﬁ%&l\é.l%lpggkeiﬁ%ﬁ%ﬁglyzed as term

case-control stu WOITEN o enro
VeEsselampsia(E S 7 Geasky)and e pim precclgmpain(i<Zhwesder nal
Study (MOVS) whose net hods have been descri bed
previously (Thadhani et al., Cbstet. Gynecol. 97:5
18tapigticadealyyisand Wl f et al ., Obstet. Gynecol .

98: 757 Jifi MR & ggg;
est abl Pgﬁ‘ g EC)1%18 l?l :)Jrar %lﬁéacé‘lf%gﬁect Ive %’ Chl C&?are tests or
gS8dant’ ohigst, ay anpripuiate rlsog wamsiumatige “@anm‘?ﬁom thaprlmary
0 e
oS R pRen i PUBRARNL MU [ il EREC106%) BarCt Bne et .
h&agh U Hedt3$699ei085€POM)b| Rrithany exposures wereienamingd as continuous
C . -
o aofthes, Bl wid iR i RARCHE bt e IR, Mifigions of the
2©®8rols\m;i &ampbﬁbcéﬂnmhntchlemm@a@gho Multiple oegrpssiopranalygis was

est r i
WBSornft AR GG A AR RIS R PV e W e pnd 0 P
avalup sde0wehceisslstedcdtisticallyomgnifiganthe first and
second trinester who subsequently devel oped

pre-ecl anpsia, and controls (n=147) were consecutive
c SextosrporArdeisofwogeigewnmairked in thetGREE stwrdy cohort who

del i verpdajal pér%rmeﬁ 3s%céﬂﬁﬁl‘fanalysxs of angiogenic factor changes during

early pregnancy from the recently published nested case controlled study within the

CPEP cohort, described above. We analyzed samples from normotensive women,
women who developed preeclampsia prior to 37 weeks, and women who developed
preeclampsia after 37 weeks at three different time intervals - 10-12 weeks, 13-16 weeks,
and 17-20 weeks. | '
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and remai ned nornot ensi ve, nornoglycem c, and w t hout
evi dence of proteinuria throughout pregnancy. Cases
w@pahsosnss ol s were matched by age ( 2 years) apdr/ibszig7/012787

mass index ( 1 kg/nR) given potential for confounding
by these exposures (Thadhani et al., Oobstet. Gynecol.
94:543-50 (1999)). Al subjects provided witten
i nformed consent, and this study was approved by the
Institutional Review Board of the Massachusetts
General Hospital. Primary Exposures Bl ood sanpl es were
collected at the first prenatal visit ( 11-13 wks) and
a |nt|n the second trimester (17-20 wks) in all
wgﬁ%ﬁ‘f SFol | owi ng col | ection, sanples were stored at
-80C for future anal ysis. The primary exposures were
se m sFl d. sEng thatwere neasured using

MN)

&:’F’B‘F’CEE §Ainigal Chargetersyst ens, M nneapol i s,
( May n ar]das@tm@!md de‘iNEfy%h%FHéte\‘@ﬁl‘@&ﬁﬁ@ MEVISHady ﬂ\&tulalif%g are displayed

. The int raassay preci sion
o OB AIEPIa biTREre einaq SEvbRem GHTTERes Taes Y Rpdyanass dsx between

antle 8va % g§ PRt io sﬁ[ﬁ@?deﬁﬂﬁ a@@&@%ag&@&uaﬁhﬁh had hlgher systolic
coeff|C| of variation for sFl endogl i n were

5 apd gigpiajic bRSERIFGSAL fRE fira) prematalyriat Qkthe U0l presentation of

d lﬂikée@eﬁﬁ}%«a, Pslolid akidigstbheBlodd ;f?ééﬁfréﬁ&rbx‘éﬁu@i@r% pideclamptic group as

bet ween dupl i cates, the assay was repeated,

avEpP wer e reported Al'l assays were perfor msd by
10 soneone who was blinded to case status. Sanples were

random y ordered for analysis. Covariates and
Cotlle Ro demograpkicect r oni ¢ nedi cal record (EMR), which
is—the medical record used at the Massachusetts
ceYiatle Hospi t al | Nermal sd4?) i ni|dieedampsianogr apk value
data-that prospectively details [{(BE3®vents of
pr&&‘r{aﬂﬂ/ t hr ough3i#d B4r | v post| 32 fdoer i od. | 0.06
SBMItkenD nf or nal &6 to@Bai ned f rl@ngHO.1IEMR col | ¢6tded
dtSnhd=el PhBevdr) r s47%r enat al  vi sijtep¥and at al | 0.21
qulasigguent prenataly vo9i ts i ncl yadegl+age, race, heliqght,
W gbline STOKI Ng bt atus, gestati gnal age estinmated Trom
t|kbalagerisgsst rupl period and varified by uItrasEound,
HIDBE(nEEFUT €, Pp@lLiAie Tesul 1S [Gfs ugi ne anal yS|so@id
f@mi(ngﬁsg)atl ona| | pgg 7estl et T on- i 13T egNaITY <5 51
¢ l{j"]ulit rITH[ N‘l IS dl S0 ?Ill QI +3h1. IIE EIVF(
I{T cose—tol t-est-S—an ¥
rg?grw}ﬁ néasur élﬁa‘bio?‘ﬁtor?; val I?5¥5§nd del | ve=r<9l0df
T EIES “éh't“Z“L YIRS VA 165 1V 1) S S
TCharacterises at [0 0o~ o ProSqranpshe

resentation

Maximum DBP | 78+5 937 <0.01

mmHg)

Maximum SBP | 1227 147 £10 <0.01
_(mmHg)

Maximum SPOT | 0.6 0.3 1.4+£0.9 <0.01
(g/8)

BMI = body mass index; DBP = diastolic blood pressure; SBP = systolic blood pressure
UTP = urine total protein in mg/L; SPOT = urine protein/creatinine ratio

15  Values are mean = S.D.
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Primary Qutcones All pregnancy outconmes were verified
by detail ed exam nati on of nedical records, including

w@e@sas@B3 f | ow sheets and | aborat ory neasur emrePCHFUSZW7/012787

10

15

each prenatal visit blood pressure was obtained from

the right armusing standard sphygnomanoneters with

the woman in the seated position after 3-5 m nutes of
rest. For each patient the proper cuff size was

sel ect ed based on right mdarm circunference.
Measurenents of bl ood pressure that coincided with the
timng of the first (systolic) and fifth (diastolic)
Kor ot kof f sounds were recorded. Al subjects for the
cdrirss And Secang Tawestes Lavals of Pt ang sEogiin Morvgal and Preeclamptic
hymegissi on or diabetes mellitus, initiated and
conpleted their prenatal careand pregnancy wi thin the
MOVE nethfongan sgapm levelsfsFIt] were igherin womeentizith preeclampsia
e\dofipaRa tef\NJBe/e%e\Htﬁ H§:‘npd' pﬁeg%ﬁéfe‘s, ?Tzﬁ)@fo Ogﬁb? U¥rsus 3.03+0.13 ng/ml

Preecl anpsi a was defined as systo pressure
elrespaetivhy.dp fisst trimgsier (PN Samlrpgxe@pcqndagmstrctths Il serum levels of

PrsERP Were & n@tcaxlztﬁaﬁbhe?% 1E§I‘ LE)Om\é/én 92t 8F1 98+ 0.5ng/ml
in associ ati on Wltrégrotelnurl er 2+ or greate

byrompazadite pogpal groyrehdd+ 846 mg/mU(PF0i0) {Fableb®ence of
uri nar yrjd @édn seff gv'eférbf @é‘% ARd & nﬁ%@nﬁ? 8- &R in the first

Bull eti ns-Qbstetrics. practice b

d 'tg{m%" g’e’m%??é’@é' @Eﬂ‘ledéfﬂ ﬂmsee«mdatmm@r amgng women with
34 DS %mﬁﬁaré&o J&%Nvlsm%ﬁoé gtr%f/m@’é}%% 57 0.17 ng/ml

Preecl anptics were ana yze
pr(BeNSh sshirimestT ang 61333 Oatfongimévenswy HRaL 8/12mednkin second
( theWREKPY0. o&t)aiesﬁécw g(@mwms Derogr aphi ¢ _and
clinical ‘characterTstics were conpared using Chi
Square tests or Student's t test, as appropriate. Log

tr f t he primary exposures
g.fﬂ’z‘t‘ ?%g?%ﬂuglﬂleé&ggog?g?%?‘glfgngns (LeV| ne et al.

%&ﬁy é&ﬂzoﬁ%@ﬁ %‘regga expglslglrl)ggéjc\l/ver éJ[exam ned P value

s conti nuous varWNabl eFmeamd WE h cy 1N p0| "Meaand SE

Fysesihasedignztte ttt-ah oSt Rt Hons
ﬁ%ﬂ‘%é“%’?“‘fs and s /n'pl ?Péd fgrlﬁcl [ r1|33al 396935 #0‘14

r(festpnméateirbn I\/UI tiple regressi on anal ysi S Was

et R e TAun
Flt‘fénwlg 9 aﬁ ed 3& 0 6;§V Jég 335 : Ep’af 0.01%

dmbdértameste&)t [ sti cal |y SI gnl ficang. Sec pndary

PP do—i n + a CPhE

1 so E i’f‘%‘yrrgaué @créﬁd§?7“cﬁl§’r§7§i Ls ?\};ng?gé;\rﬁ 832 0.37

{0tsnriokwmtegls duri ng
sEng (ng/ml) 144 5.23 0.12 35 6.37 0.38 | 0.004*

(second trimester)

\

—hﬁ\‘rD{-Fﬁ—'f—l-t—l-ﬂ\
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early pregnancy fromthe recently published nested
case controlled study within the CPEP cohort,

walewsndizesl above. W anal yzed sanpl es from nor POT/ERBNYE@12787
wonen, wormen who devel oped preeclanpsia prior to 37
weeks, and wonen who devel oped preecl anpsia after 37
weeks at three different tinme intervals - 10-12 weeks,
13-16 weeks, and 17-20 weeks. Resul ts Denopgraphi c and
Cinical Characteristics Baseline and delivery
characteristics of the MOVS study popul ation are
di splayed in Table 9. There were no significant
di fferences in age and body nass index between the two
g6 aEHirRg eI EiRgsBiseEPrSy devel oped preecl anpsi a
had hi @?ﬁre%ﬂ%ﬁﬂﬂl&lﬁ%ﬂ’dﬁ%@i{élﬁ & @@i’ff&éﬁ&%&@&n@mt and second

the firs renatal visit he tinme of presentati on

oftﬂwétsev%m?ﬁsqféﬂ% y8¢ sEng) in parenl all prepddampligyomen and in women

pr. r e
vﬁ%ﬁ%&{g%&aﬂlﬁg&ﬁ £ %r?ovgﬁeg% h?gg&%%} bfeg H&Qypﬂnmggesls ve el)l(ttle change in

ex

5 %lti bgiveest dirstang seesand fnmesier @sFIERM0.65 1 PeliSoig/mbldsiddl is relatively
prh?%l?e? i witen wﬂbrde%lom»‘ré‘leclg&gé %b%b& o84 hﬁ(enﬁp@sus 0.0497 £ 0.15
uri rotein/creatin al’'ués are

S g/} mstommuwemcm (R=0rP8)mesmdadeirevomei siithipre-geldsipsig less than 37

lqﬁg§ R napcy The mean serum
é&?}é"&;bt?%[ﬁ%% Aﬁw grl pren with preecl anpsia
c onpar eHlerQ)lsmﬁaﬁrm thetlhveth of Mg lmtwe'gwauhc ifless,an@ se@nfl ¢rimester in

10 ?Inr%grtn 3 r I %? q%&%ﬁsg?’ IQ P%ﬁnlg g"i'ms f&l? Rﬁ&l{tlﬂy ﬁ{ ]yatle tﬁ with pre-

e secon trimes
meglemypsia,l mxtlhedsEhs 06f0.4HHDI42vegyre! @1=9H14)i bawoimgn hwgmp-eclamlasia

[ r 3.2-

 BAES PR Rl R AN G Lok e
( Teeipdén W@)oppdsite ditcztion 0. T3RH0SKTagmbfP sEGAY compargd twithatontrols).
significantly different in the first trimester were

significantly altered in the second trinester anong
15 V\d?redicwqxﬁlgpridem anpsi a, as conpared to normal wonen,

Cr nest S REng R Tisgs iy s i s Bre gty 18, i) R promature
i pre-eclemgsity wnim!ked at mﬁpﬁ)cmeﬂ()valueeé pEld:t k' $Ehg) dsTadduet-1 (in first

1%. Tahl ml ey
s nrdl.eggr l?gﬁ qu§9 %g rr]xgsg(éonl% r}%gaﬁaﬁer glg rr11|° (‘)jte{l%\r/es women and women who

developed pre—eclampSIa and specifically in preterm pre-eclampsia. Both product-1 and

20  product-2 were significantly elevated in patients with pre-eclampsia and importantly the
delta of the product (dproduct) were strikingly positive in contrast with a negative
number in normal controls (Figure 38). Furthermore, the dproduct were greatly amplified
in patients with preterm pre-eclampsia as compared to normal controls (P=0.004).

To assess the relationship between altered levels of angiogenic factors and risk of

25  preterm pre-eclampsia, we computed adjusted odds ratios (aOR) and 95 percent
confidence intervals (95% CI) for preterm pre-eclampsia in the highest category of the
distribution of dproduct concentrations with respect to the lower two categories after
adjustment for race/ethnicity, body-mass index, and gestational age at specimen .
collection (Figure 39). Substantial increases in risk of preterm were observed in the

30 . group whose delta product levels were greater than +1 [aOR 5.5, 95% CI 1.4 —22.4],

compared to women whose delta product was less than —1.
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Fi gure 37 graphically displays the delta or d
(difference between first and second trinester val ues

wobkooslBi283 and sEng) in normal, all preeclanpti BCWORBN7/012787
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20

and in wonmen with preeclanpsia | ess than 37 weeks. In
normal pregnancy, there is very little change in sFltl
between first and second trinester (dsFltl=0.05 0.15
ng/m). dsFltl is relatively higher in wormen who

devel op pre-eclanpsia 0.7 13 0.47 ng/m versus 0.0497
0.15 ng/m in normal wonen (P=0.08). Simlarly in

wonen wWith pre-eclanpsia |l ess than 37 weeks, dsFltl

was higher at 0.634 0.91 ng/m. There is a fall in

t héecp. apelySE Rl e SERIER nest¢vkcdse centrdmeidyecond

LY TeSt B tnd Sufiof U oRECHTAR BPEF tridt, A08ng the BB Fiwomen who
This fall 1s blunted In patients w't pge ecl anpsi a,

wi Temagneamgrmetengyg 4homean majed of(sPHQ id4$ased fromoie npindlito 4.92

Pr s b 30l : f ' i

P LRTRE T0112VEe ST 16 ER KB dctferkll Lol B0 bl gt 17-20 ek,
t rehide inweothen withgsétemn gieresdampria, (il M8AOyaldesyf/skit] iRreased from

< 7 [

7o AEnBRIRG 2 Al afERE S Rhrcald38 o030 Pl PRI, 13006 and 17:20
preckikstof gestatemyt. Fros pajtere wes poterberiansén progeactitinfesmpre-aetampsia

I &R A4 the product (value of sFltl x sEng) as

product-1 (in first trimester) and product-2 (in

second trinester) in nornotensive wonen and wormen who

devel oped pre-eclanpsia and specifically in preterm

E e e
and| i nportant!y SEi /b 0 e pr adEEe PEM S quct)

werle strikinglyl|positive in contrastf with a negative
nunber in normall 1000 r plis-16Fi jor7-20 3§)10-T21r t hes.per e, | 17-20
t hg dproduct meﬂaﬂgrea1wksaanWk§ed ivikat | ejlig W tihwks
pr etRoFman e- ecl s a pg.000npR4.e0l T q @@ Mal | @Rt r oIS 78
(PH40.004). To agsess the rel I onshilp between al terfed

| eviegWs of angi ogénic fa6rors ja48l ri gl of preserm 48
pr e-PER3TMisa, \B.4onmplired adjsiséed [gdps Taj7es (a 19
and—-95—pereent cnnf%d94§e~+nLeL¥a;sffgé@@ﬁl for
or dt®¥r m pre- ecl dsi a | A8t he |mZghest '3at egof §8of t He2
di §iprBE AR OF | dygOdUE] 480NCIENHE at I G Wi T 17IgESPeEqly
to|theT ower twop categbries aftgr ac?ﬂﬁ&nen 7fsor 534
rage¥et hnicity, |B@dy- npée inde%i and lfest at | 60al aget8
at specinmen collTection (Figure 39). Substanti al
increases in risk of pretermwere observed in the
group whbdlar sspitsweiesdsenved inibe seviglsrod sGngalrenortriegmsive women the

[ qgﬁl?oﬁsEu%ﬁ%rgse& ffbm 6.%%1g4‘111l to 7.07 ng/ml at 10-12 wks and 13-16 wks and

then decreased to 5.78 ng/ml at 17-20 wks while in women with preterm preeclampsia

the levels of endoglin increased from 7.15 ng/ml to 7.95 ng/ml and further increased to
10.19 ng/ml between 10-12 wks, 13-16 wks and 17-20 weeks. The same trend was noted
in women with term preeclampsia where the mean levels of sEng increased from 7.41
ng/ml to 7.80 ng/ml to 8.34 ng/ml at 10-12 weeks, 13-16 weeks and 17-20 weeks (see
Table 11).

Summary
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conpared to wonen whose delta product was | ess than
-1. Secondary anal ysis of the CPEP nested case control

watadp3dzes t he subset of wonen in the CPEP tri aPCT/@RNTG012787

10
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20

25

30

t he cohort of wonmen who remai ned nornotensive, the
mean val ues of sFItl increased from3.68 ng/m to 4.92
ng/ mM between 10-12wks and 13-16 weeks and decreased
to 4.29 ng/m at 17-20 weeks, while in wonen with
preterm pre-ecl anpsia, the nean val ues of sFltl
increased from3.44 ng/m to 4.22 ng/m and further
increased to 5.39 ng/m at 10-12, 13-16 and 17-20
weeks of gestatlon This pattern was not. obvi ous

worren \otihskigh spdEaeors glﬁﬁag?da wryngiegond; trimeptey prépqtg_ents destined to

SaevHbp preed si&® FNbrnfd) %ré%ﬁndyﬁ's Qﬁ’:ﬁﬁ’c&ﬁié@ by asfa!'l‘ ih8Eng from first to
results were observed in the l'evels of

n éffcmaé drester wishew signifiqapt ghageein dittlg vaeas% aatfqn&who develop
89Albsib, %ﬁi&?ﬂ%@}%raenﬁ%régcllﬁgw Soot SFHBankG EMsTofififhe to rise

ﬁen decr eased 0 wks while in

\Aémh 1 thsesped Bimgsire g@p shangesin $5dt1) and sEng dpring fesy padhsecond
| Beheassdrd LR z’oxls%r&g{x@ pab@ntz aP™ %ﬂ gfsmfo%gséqgéﬁthﬁ(/elopment of
i ncreased to 10. bet ween

aRgetam Q‘@'@mla The sarre trend was noted in wonen

W th t ghQdficRasHRe i })Mﬁ{t@mf;h@anﬁﬁéf‘m'tﬁéfﬁle&c%n %E&Qterm
i ncreased from7.41 ng m .

ng/
aPrepplampsige dibs, pumutré agafey sclighly sereenipg test ffar x(rgf‘ééarrm kasbeen a
11ha1 oPHEIBINERDr REhY e dpi 3RS @ff@rt@iuﬁ)é%@\ge&j Bh dBRcting early
second trimester in patients destined to deve
prangfestaiignsi of disqesarirh ps wigrealbyminyriehweight gain z@&pbyma volume
f @h&n et ﬁF‘Qﬁr%er ﬁ‘l@@aﬁﬁaﬁ% t(R)nﬁ@ (A%gelbrA Qpﬁtaﬁﬁl%ﬁ%d élg}%r-seven of 7,191

|Cant Canelns However, In lents

i, %ﬁ? weaerk pangalbf rebam aetigley foyaspase therugefulness of clinical,
p bioph ? r@fﬁ?&hﬂmo&%ﬁceﬁ el did 1n3tﬂgp1%§fwioﬁ %@bi‘enéé@axﬁﬁ’slz{ ' ’Fl?ey concluded

from to second trinester. he C anges i'n sF

athpt SERG2QNSs thege Vs B0 clamaalbxe@éﬁd SEIEPIHBE tast for areéhq:ﬁ@eftm

f QEvéiG;Snﬁ@rﬂ'd?g;reP éélhxﬁﬂélé (B, ﬂJ& ﬁ’réséht 4 1y 2 RFRAURHN that the levels of
devel nent of reterm pre- ecl anmpsi a. hese fi ndi ngs

EIRY awb@&rtgaaw clerptiesl & @awprms wherare Hestined i bacome Ry¢-cclamptic, in their

pﬁ&%&‘sp&%ﬂ%ﬁﬁﬁéf redAsY Hﬂtaoi‘;n iRdiS RIS ah%hﬂs? RéeRks to months

SCreeni ng test for ree anpsi a been a

r befoze hiealinicabensehipfidigense. sSThese changgs a@fm@msgbqii@v@l in women who

fq g@ Qe x@%&h sgarly manifestations of disease

such as” mcroal bumnuria, weight gain and plasm
vol ume An imbalance in angiogenic factors is thought to play an intimate role in the

pathogenesis of pre-eclampsia. Pre-eclamptic placentas are characterized by shallow
implantation and abnormal vascular remodeling including impaired pseudo-
vasculogenesis (Fisher et al., Semin Cell Biol, 4:183-8 (1993)). It is believed that these
placental changes occur between 12-18 weeks of pregnancy and is important in the
pathogenesis of the vast majority of severe early onset preeclampsia. It is thought that
these placentation abnormalities lead to the elaboration of systemic factors that induce the
maternal syndrome of preeclampsia. As described herein and in PCT application
publication numbers WO 2004/008946, WO 2005/077007, and WO 2006/034507, both
sFlt] and sEng, two anti-angiogenic proteins have been found to be elevated in

preeclampsia not only during clinical disease but also several weeks before onset of
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changes. In a |l arge netaanal ysis, Conde-Agudelo A et
al anal yzed ei ghty-seven of 7,191 (21 1, 369 wonen)

w@odaossi28d |y rel evant articles to assess the uBef/uUbTVOTS12787
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15

20

25

30

of clinical, biophysical, and biochenmical tests in the
predi ction of pre-eclanpsia. They concluded that as of
2004, there was no clinically useful screening test
for predicting the devel opnent of pre-eclanpsia (12).
In the present study we have shown that the |levels of
sFItl and sEng are elevated in wonen who are desti ned
to becone pre-eclanptic, in their first and second

trinmester (as nmeasured as a delta in_individua
pSYmBiems) (Leyine et ak. § 200501 serde fimpartanily, Bpihdactars hsve been implicated

Ofin Qidﬁ&ﬁé% C{)ré_é&%?ps?d'lﬁﬂg%%d%ﬁe ae (Mb@lﬁﬁ.@rgt LA su‘pﬂa Venkatesha et
women evel op preterm pre-ecl anpsia. i mbal ance .
i @l awgr@g éfﬁ%evrea@tl@ﬁsﬁltp@hpm@ﬁvcwabpwfaﬁagmﬁmmﬂféors in the
I edferhd) diRkG1aBBh Q%@&ﬁil%l?ﬁat@frﬁpregﬂﬁw Shéreased product:on of these anti-
Pre-eclamptic placentas are c haracteri’zed by shal
| APEIABIHE Fastrra mpy dsricerendapaehanpaen e gt RIIFRn response to abnormal
|
a?fdcb‘&!é{i‘n&}] Ifégé}of %ﬁ% Bﬁﬁ%ﬂ%g%ftﬁl%%gss) !aﬁltsgﬁlﬁmﬁr?kytotmphoblast
t Isnkturg sRicssuageshthat inadditipago is cele b tndueias materng! endetbslial
Olay RG] Gti-af ?oéecmé PR A1) vk %Jd?@edﬂﬁtc ﬁ@d@st Higration and

the vast na ori severe earl Y onset preec

| ﬁlffegerttwagh Our timgh that lgyelsof aniaiapginzerip Saciark d@crrease from the first
| @@ﬁxe chcIrElem%eg@anaﬁdrﬁﬂl ?&I ﬁéﬁfﬁk@ Mg nfo nr%&?‘na‘h@i%& in which preterm

i nduce th mat er nal Syn preec a

d@s@piabmlaﬁéqeéﬂweénm sugeeRtTthapginosmeliting of gbrilating angiogenic factors

OBaRS AT Ihorhecifc o Arigmalnte if PRcenladioniaion.
prot ei Ffémewaobgme»éﬂleflom@sed@on@néam@@lwlatmg sFlt1 and sEng in

E?e%gﬂ &gg squXO\gHr n%@lor ?ﬂfﬁ §l%gp:ﬂf fa?ioﬁoare

ver a ore onset
( bolisrd te waat)rolet ftge wvtoathtrloyng that hxnra@mcsf umdveFltie@d sEng are
" g?—:lght%%r? #x'é}'lgg?g gﬁ&@% ﬁl \Egg s r(g?g g:hddeﬁ%fyal‘%’gﬁtg%ﬂogha where
sinpredped prmessiam is miméechbx Hilx i(Maxo etrale dnoéfbrsieliRege! Integr Comp
Ofpy, 839! 9??%168% 25 t(5’60%)1 e RS Cft ‘I&aﬁelﬂ%{ré&ﬂﬁh@‘&dﬂ{é normal pregnancy:
OoCcC ative [Fate™1 n pregnan cy I NCrease
p thscledentnis dwpwe serlyin pragrgpinoy ewd this la@toarasilmpe@e wath increased
S BRR0TE0Y PREDACERR R gL 065 V" SERQIS IRyt nver oo
viferially d@zpmamﬂeé ireprg-qekdnmpicypregnapeies s bicheed ghdthypexia is central
f%&dﬁl‘gl res lég wtpp@gﬁiggz?ﬁ??ghﬁ l)lg )Q/lé %aké évi{iéﬂcg of thereased hypoxia
amdm%gm@ﬁgeml@n fagtor gkprepsgn fnsl impaied &Qpphr blood flow to the placentas.
CYhQ hARRe 'Bjxa"i‘%FthWI %?9 %‘H&‘i‘na‘#ﬁ EleGhedtd é’a&ieﬂ& witt'fevere pre-

findings that levels o | -:angi ogeni ¢
dg@la@ag@ in corrashe farmglk pregnancies where there is a fall between first and second

trimesters suggests that placental ischemia may in fact play a role in the increased
production of these anti-angiogenic proteins in pre-eclamptic patients.

In summary, sequential changes of sFlt1 and sEng appear to identify women
destined to develop preeclampsia, especially women who subsequently develop preterm
pre-eclampsia. Our findings are reproduced in cross-sectional studies with much larger

sample size (Table 11).
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to the second trinester in normal pregnancies, but not
in pregnancies in which preterm preeclanpsia |ater

walewsloas83 suggests that abnormalities of circeCBEUSIIQ7/012787

10

15

angi ogenic factors are occurring at the same tinme as
abnormalities in placental differentiation. The

etiol ogy of the increased concentrations of
circulating sFltl and sEng in preeclanptic patients is
unknown. Hypoxi a, genes, or imunol ogical factors are
believed to play a role. It is worth noting that
expression of both sFItl and sEng are elevated in
response to _hypoxia in vivo and in vitro nodel s of

pExeemle 1 2.hpdeslin igrecesspry far EGH-fxipduced eNOSSThr495

mae; ﬁ&ﬁﬂ’lopg)’lafiu) k-1, (Nevo et al., AmJ Physiol Regul

Integr Conp Ph 'siol . 291: RLO85- 93 (2006),) .

Furt heMine endptheliakpells speziderivad fiom £ag randnfng” mouse embryos
ﬁ Wﬁ a@ld@&ﬁ'me@ in Bald¥Rtaf (3ALMYsAId> Ph %yc Bzol

and t &W§ di sappears wth increased bl oo

t 80t1Hé31§|16(£ h Gonflyeyt mepelayers Wenessramstarygd f%agjﬁurs and

h fror,
p)r“e?ﬁg%:a@egnkg?}ll g?%rﬁgom g‘? i@é éu}’d erg@ ﬂlutes Cell extracts were

om

| mmediatedy ptemawésn 18w E@Bﬁf@tqoetamleg h¥nEtiten 76-&@& éndsupplemented
S WifhOstateRs RS h abdse b, eﬁrd?éég Qéh&nbgﬁ%&%re quanuﬁed and
transcrl tlon f act or expressi on an alre
bsyoples M@W anglyizhé bpjlvwm blot uging ph¢qpbpﬁggzlﬁh aAbbtq 1ihr495 of eNOS
skkih s%'ﬂ%ﬁ NQdSHRb ToStbBY 8Ner (’rgg) Bajstfefdey) W th severe
preec npsi In contrast to nor pregnanC|es wher e
t h ere |T§xeaenra$mtabefp weeéwrrf blotst shawa in Fiawnel4QA jand gsseeigted graph

EI]SFl%u&t“dﬁ n‘*B %ﬁg%&tgﬁd@rﬂ d?xstfrﬁg ttha'i’ LI@F Bl ~induced

e I ncr ase pro tion
aﬁ’t ’TPM veusitesging) eNQS Thrddy éer@osmlmomm meureing/h endothelial

¢ SR o AR s, THRNAGT: Sbrli LRl RS ARRAR o lnking
edpdch hlsllgyal\vmfe N Thid3S aignleasphyrytition laop aghiatien mMoreover, given
Ph&i 6L prRalas F&Htglljig;!-d%géﬁ&ﬁh b ible R0 HEEH o sed 10 inhibit the
cross-sectional s ieS Wwth nuc arger sanple

( Pedskess, prepwiBabiyblydinding Enatwlynhibiting TeEddsary f or

TG-- bl -induced eNOS Thr495 dephosphoryl ati on. Mirine

endot helial cells were derived from Eng+l and Eng 1

nouse enbryos (E8.5) and grown as described in Bal con

et al. (Arte oscler. Thronb. Vase. Biol. 20: 1443-51

(2000)). Confluent nonol ayers were serum starved for 2

hours and stinulated with or without TG~ bl (125 and

250 pM for 15 mnutes. Cell extracts were immedi ately
prepared in 10mM Tris-HC containing 1% Triton X-100

and suppl enent ed
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wi th protease and phosphatase inhibitors. Protein
concentrations were quantified and sanples were

wana@syaeds by western bl ot using phospho-speci f PCT/pStI®7/012787

10

to Thr495 of eNOS (Cell Signaling) and a mAb for total
eNCS (BD Bi osci ences). The representative western

bl ots shown in Figure 40A and associ ated graph shown
in Figure 40B (nmean of n=3 experinents) denonstrate
that TG bl -i nduced (**P<0.01 versus baseline) eNOS
Thr 495 dephosphoryl ation in nouse Eng+/+ endot heli al
cells but not in Eng 1 cells. This result suggests a
critical role for endoglin_ in_linking TG~ bl
signaling to eNOS Thr 495 QSHESHMSIIPERLS on and

act i vatTHHesdptRA\GTthe He¥idil ehitdtichétiSothe ‘Pxﬁ%ﬁtnbﬁ is presented for the
endogl i n- dependent, sol uble endoglin can be used

i MHTRASES ?fh‘élufff%@é‘s ét is pebintrrget i Wﬁaﬁﬁ}vﬁg’rt%h%he scope of the
| N ddtibh RO thEGpeditic féAtiiesd bR Ghergat AltHAGHARS ﬁf\ieﬁﬂiérpl'fhs been

of "'the specific enbodi nents of the invention

pri&&athed vitorelrareCin speEd smbediments dwil} ksrinderstood bycne of ordinary
| RkBNAQHe 09 e V%&@%&mﬁ@ams téh i)é Halie Wﬁo&%ﬁﬂﬂ% £ the spirit

invention to the specific fornms described hereéin.
AlRpd dasggeopeaf theyeyaniign, qﬁagt foetbin thedgimsed wit h

ref erenggp ﬁt@nﬁ Sy b |apﬁmﬁgh§7§ﬁ& Eublicrau%é llefé’@nced herein, including
understood by one of marxwa he art that

V&b bapheon PeRlivgies Nambae WA E0HPOFAR VG@BQWP?@W and WO

f fz@@tsﬁob@s@ﬁ U.s tPa?éﬁEjAbBﬁcaﬁSﬁ’ P&bRdatibh QIdrﬁWe‘?MOOUOOG’P% 7344
forth in the clains. AUpatents, patent applications,

a@@%@ﬂcﬂ"ﬂ@’é’t gngrid. Sy Bméf%@baatﬁ@r@mwanm yEIbeGO®82,761 are hereby
ARt drpéthic@byRuRkdreat i on Numbers WO 2004/ 008946, WO
2005/ 77007 and WD 2006/ 034507; U. S Pat ent

Appl i cAthererasimenisiagminieelaines. 20060067937 and
200701G4% 8 %s cBieddsS. Provisional Patent Application
Nunber 60/852 761 are hereby incorporated by
reference. Ot her enbodinents are in the clains. Wat
is clained is:Clains 1. A nethod of treating or
preventing a pregnancy rel ated hypertensive di sorder
in a subject, said nmethod conprising the step of

adm nistering to said subject a conpound capabl e of

i ncreasing the expression |l evel or biological activity
of NOS, wherein said adm nistering is for a time and
in an anount sufficient to treat or prevent said
pregnancy related hypertensive disorder in said

subj ect .
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2. The method of claim1, wherein said NOS is eNCS. 3.
The nmethod of claim2, wherein said conpound increases
wo b@spbmsphor yl ati on of Ser 1177 of eNCS. 4. TheT/ms10nei2787
of claim1, wherein said conpound is VEGF or
bi ol ogically active fragments thereof. 5. The net hod
of claim4, wherein said VEGF i s VEGF121, VEGF165, or
a nodified formof VEG-, or biologically active
fragnents thereof. 6. The nethod of claim25, wherein
said compound is PIGF or biologically active fragnments
thereof. 7. The nmethod of claim2, wherein said
compound i ncreases the dephosphorylatlon of Thr495 of
eNOS. 8. The nethod of clai m KlaifA®rein sai d conpound
i s selegted A&@éﬂl&dwsf@éa@m T ;
TCE B2, ot i vt R oﬁ/gfé‘i"bﬁﬁﬂgneg% Enﬁi@?cealaieg hypertensive
ac‘i’PQfée’f‘PégsHEWPfs s3ig é‘?‘%’éﬁd cqmprising theRiep PE pRBIRIBPriAg tgisaid subject a
FMIubl§ CaseBIE6 1 1§bz’é9sx#j%@x§k§§1bx'ﬂ &vEPoﬁﬂbl@gﬁHMc%‘%&y B8fNOS,
ngound capabl e of uci ng sol ubl e endogl |
@sip; sgidl administaripeds radime andinensgovat s@‘ét:l.em tpyjreat or prevent
V\'hs%fae e &aﬂcsi ragﬂzumyaéreerngm disordid 4 Gjedto treat or
prevent sai d pregnancy rel ated hypertenS|ve di sorder
in said subject. 10. The nethod of claim9, wherein
sai d cofipounghd ﬁleﬁioﬁ%rf‘bfahﬁq @ﬂ&ﬂehp&ydﬁb@m%m fically
bi nds sol ubl e endoglin or a sol uble endoglin
anti gen-bi nding fragnent. 11. The nmethod of claim 10,
wher ei n3 sai drdinked e QlaﬂQQ WRerRitQlid &rfp QK rk£kes the

pol ypepti de or fragnent her eof conprising an am no

adP’I?SB}éHM’éH%’eOgS‘FT ﬂ@@fﬁN&ﬁ the group consisting of
amno acids 26 to 437, 40 to 406, or 26 to 587 of the
human endoglin sequence shown in Figure 30B. 12. The

met hod f clEhemethodwheleind, yhewginasmd esapousidisl YEGE enbiologically

.egbhgpga exQknhl& endoglin conprising am no acids 40
to 86, 144 tol99, 206 to 222, 289 to 304, or 375 to

381 of t he human endogl i n sequence shown in Figure

30B. 1 35 Th l&lg&gd Q)E" cﬁlrﬁu%ﬁcre%{cﬁ/ E(ﬁ’ails %E@Fﬁq l‘IQ'%GF 165, 0ora

is aco nmpou n
modified form of VEGF or biologically active fragments thereof.

6. The method of claim 25, wherein said compound is PIGF or biologically
active fragments thereof.

7. The method of claim 2, wherein said compound increases the
dephosphorylation of Thr495 of eNOS.

8. The method of claim 7, wherein said compound is selected from the group

consisting of TGF-f1, TGF-B3, activin A, BMP-2, BMP-7, and biologically active
fragments thereof.
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inhibits a proteolytic enzyne selected fromthe group

consisting of a matrix netall oproteinase (MW),
wa@atepesyn, and el astase. 14. The net hod of clBCTMU$2007/012787

wherei n said pregnancy rel ated hypertensive di sorder

is characterized by increased levels of sFlt-1 as

conpared to a normal reference. 15. The net hod of

claim1, further conprising adm nistering to said

subj ect a conpound capable of reducing sFIt-1

expression levels or sFlt-1 biological activity,

wherein said admnistering is sufficient to treat or

prevent ,sai d.pregnanc el at ed hypertensive disorder )

in sai d>subj ZB? "‘%%é’r& “yfﬁ[?"??gr E‘BH‘%FWBP%?‘% pemiypienRg {9 said subject a
S a¢dinsiE @updble Sf @ditihg bb1eBle@haviiih &xpedssion ¥ s@ltblcRAEYglin biological
orcﬁntlggﬂ and&qglﬂra nent, that binds sFlt-1.17. The

met P o R iR siesing 1 syt cispdeeat Pspravent &3 fgenancy related
h ulipertefsipO8ikondar ink@idBubidt, Or a pregnant non- human.

18. The nmethod of claim1l, wherein said nethod further
conprises nonitoring said pregnancy rel ated

hypert engi veTht fRtibalof chimd, dherl 864 coPSid i8 apalified antibody that
nDﬂIt%UhH C rlges geasurlng the | evel of soluble ’

eSS EAY B iipla enfipglin arar s cnsioalantgerobiading dagment.

sai d subject, wherein a | evel of soluble endoglin

pol ypeptjde |l ess than 25 ng/m indicates_an

i npr ovehlent  The @sthed of é’&ﬁéa@ywl“%‘leﬁts@bd #ibedy bings fea soluble endoglin
di paystptide dP fragient TRérBOt optpristnd 47 alnin¥hsii&efuetRt Selected from the

nmet hod further conprises nonitoring said pre nancg )
r e$TQHR ORI E OF ATHRAAUISAY 9eA37i 40 o106, o1/ Bp E-387 ftthe Buman endoglin

S adefuémeBish&kh RMOFizAra30Ees neasuring the |evel of
sol ubl e endoglin pol ypeptide in a sanple from said
subj ect, wherein said neasuring of |evels is done on

two or 1mre PREASIHOADSAMAiNa0IRE&LRSRId shiitatf b WPhEepitope on
end Il‘an ngiel s between neasurenents i s an 1ndicator

ofS©. B SRTPIIFIRG QEYRP fﬁ‘@“g‘f’%‘ﬁ’c%ﬁ’ dé4 188, 206 to 222, 289 to 304, or
hyDrth 88$ lof hethutindiloglélseqhB cROEWATh Bigurd S0 1.

wherei n said nethod further conprises nonitoring said
pregnancy rel ated hypertensive disorder in said .

subj ect}3 whergl el éf BRth DOWhaLiCAIPED nd&8a Ué&ﬁ?und that
the level of soluble endoglin polypeptide in a sanple
f riBRbYs A arlee)yuc enzyme S@lfﬁ%érfr% thegrup exnsisting ofa matrix

pafiéthildRofenia0é QVINEP)S RN, WiEEIGithsed decrease in the
| evel of soluble endoglin relative to said positive

reference sanple indicates an inprovenment in said
pregnangy I efirs RethBY BEERARS] WherdinS@idiSeghdhc§ ¥ibted hypertensive

sgplegt” , )
1sorder is characterized by increased levels of sFlt-1 as compared to a normal reference.

15. The method of claim 1, further comprising administering to said subject a
compound capable of reducing sFlt-1 expression levels or sFlt-1 biological activity,
wherein said administering is sufficient to treat or prevent said pregnancy related

hypertensive disorder in said subject.

16. The method of claim 15, wherein said compound is a purified growth

factor or antibody or antigen binding fragment that binds sFlt-1.
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2 1. The nmethod of any one of clains 18-20, wherein
said nonitoring is used to determ ne the therapeutic
waoleoma®s02ss t he conpound. 22. The nethod of anyPoOnESDN7/012787
claims 18-20, wherein said neasuring conprises the use
of an i nmmunol ogi cal assay.23. The net hod of any one of
clains 18-20, wherein the level of soluble endoglin is
the | evel of free, bound, or total soluble endoglin or
the | evel of an endoglin polypeptide resulting from
degradation or enzymatic cleavage. 24. The nethod of
any one of clains 18-20, wherein said nonitoring
further conprises neasuring the |evel of at |east one
of sFIti7h, viﬁ_i@anetlﬁpd Pf cripd) wheysin spdd subject ompiegnant byman, a post-
?ﬂtu?rpﬂhﬁﬁ orgé thgghof claim 24, further
mprising calc f |ng e relationship betmeen sai d
| evel s of soluble endoglin, sFIt-1, VEG- or Pl G-
using a 1 gTEt Mfe m\éﬁ%ﬁ%’fela lalvh et éa‘?cp eﬁnoh%rther comprises monitoring
relatlonshlp etween said I evers 1h the subject sa "f
r efaid pregnangy aclated élvmrmse/a digoeder nmsleu@ amlas:t,awherem said monitoring
[ [
o STl o T ERANBEN GRLBLE ol AR RS sy or plasma
mmnmlmfrs@i aaidmbmct; whersie hdevebof foluhe endoglinqofypeptide less than 25

T b o 9 e o o

and [sFIt 1 x soluble endoglin]. 27. The nethod of

claim 2 whey [ i

SEng) i I:f_? t he Segfélg%lga og C%EL tle v h%:r%x(n[ %Fc{ ?)gfﬁ%h Eﬁrt§e$i' I\;]l)ées monitoring
f i yagt pneznamstrdaqed hmeelswe disgpten stusaid sutijens, \gh@'atne;ald monitoring

t Nk AR5 o R ELORNS GBLELODYRBEIENRE (nple rom sac

In sa| ect I'n sail
d mumtgt; wherdin ealémerasn'pacefde‘mbs ia done ph kwe or mioes egvegions and a

SRl S AOAEARP 0 B U, S SR i a

ariripboveynent irgaid prsgndyicy délatgd hypetemnivetdirerdanf t hat

specifically binds a sol uble endoglin pol ypepti de,

wherei n said anti body binds to an epitope conprising

am no &9.ds Tl meth8d of ¢tlain tl pwh@®in 2fbmethod Frth&8Bmipises monitoring

S h o %r?’aéié Eﬁ?aétgg éﬁg%béhg&ﬁ Eﬁéa %ﬁ)cg gdb_] ec% S 85 %aid monitorin g
ar;tonrgmmbmn@hurﬁgg ftheclgmelrof sohb}eemﬂogiin pd»lapemtlﬁﬁ in akanplefrom said

Z?é.r?g_iegg&{g?c%glyp %ﬁgﬁtd %\ge?tcpég tgg:] e gf{y‘égémg[ere \F/]v.%g;e?n a decrease in the

e endo
level of soluble endoglin relative to said positive reference sample indicates an

improvement in said pregnancy related hypertensive disorder in said subject.

21. The method of any one of claims 18-20, wherein said monitoring is used

to determine the therapeutic dosage of the compound.

22. The method of any one of claims 18-20, wherein said measuring

comprises the use of an immunological assay.
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30. The anti body or antigen-binding fragnment thereof
of claim?29, wherein said growh factor is selected
wo e@si08(283 gr oup consi sting of TG bl , TG b3, PaT/UB200M012787
A, BWMP-2, and BWP-7. 3 1. The anti body or
anti gen-bi ndi ng fragment thereof of claim28, wherein
said anti body is a nonoclonal antibody, chineric
anti body, humani zed anti body, or human anti body. 32.
The anti body or antigen-binding fragnent thereof of
claim 28, wherein said anti body |acks an Fc portion,
is an F(ab')2, an Fab, or an Fv structure. 33. The
antlbog¥ or antigen-binding fragnent thereof of claim

28, whefkin g wethat o any o ofaq%%lmjéﬁ =3} menerpin thedgygl @f soluble

t NG Stin | isSth@ Ie%?&tfréenbé‘urﬂh 8f 1hedt %Hﬁxb!é&!nhb{% 1AL &EBRE 3YeFof an endoglin
carrier. 34. di agnosi ng a subj ect as

hawlyRgptide rqffamnﬁg‘roan 9?@9@%199@ enpnatis cleavagegnancy

rel ated hypertensive disorder, said nethod conpri sing

measuring the |evel of a sol ubl e endoglin pol ypepti de
and at 3east Thmactgdiof panene ofslgims I8 b whereir said mangering further

I{/rgﬁQHQm%QQﬁn%t(t%J‘ﬂwgfof-gﬁ%aglone of i 3"\/]—3@5?t oY PIGF polypeptlde ina
ABB in a sanple from sai d

suBmple fromtrarksuRiesh i ncrease in the sol ubl e endoglin

| evel and a decrease in the |evel of said at | east one
addi ti onal pol ypeptide as conpared to a nornal

ref erend®e sahipt acthed f glaim 242&@9&@@@& el adating the relationship

' rwt&éénogaupfevé\s 3 ?&G@i@ %?{d(%qinagﬁg 1 hVE@Ft Spfliéfetégﬁgc‘ 2 H%%ﬁc wherein

propenS|ty to deve a pre nancy rel ate
hyq@ealteeamnve thii relptignship Bgwegngai tsdn de %lbmcnsaxmzle relative to a

V‘h%fe‘?é e%%gl‘enﬁfaﬁ:léfés 1&?_{?@@{&%?@8 é anal gégz:lted hypertensive

i munol ogi ¢ assay

mh@ﬂﬁﬁﬁWQQWQQWWWMOIoglcaI assay is an ELI SA. 37. The

nmet hod of claim 34, wherein said normal reference

sanple is a or sanple fromsaid subject. 38. A

met hod % di 'E@fn sihad of cleim 28 cwbersiniraid mgtnco$ sdiestechijom the group

pr 1 -

G SarERELE (R 02 R RSl AE (SERRAL SRt - sr-ymIoE)
ofang [sik-i 13 Q@lléﬂ@@‘g?lqlghnbol ypept i de and an sFlt-1

pol ypepti de from said subject and cal cul ating the

rel ati onship between said | evels of soluble endoglin
and sFI37Z1 u’ghm@e@od of claim 25, wherein said metric is [dproduct = (sFlt1 x sEng)

in the second trimester - (sFltl x sEng) in the first trimester], wherein a dproduct value
greater than 0 indicates a pregnancy related hypertensive disorder in said subject and a
decrease in said dproduct value as compared to a positive reference sample indicates an

improvement in said pregnancy related hypertensive disorder in said subject.

28. An antibody or antigen-binding fragment thereof that specifically binds a
soluble endoglin polypeptide, wherein said antibody binds to an epitope comprising
amino acids 40 to 86, 144 to 199, 206 to 222, 289 to 304, or 375 to 381 of the human

endoglin sequence shown in Figure 30B.
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[sol ubl e endoglin x sFIt-1] nmetric, wherein an
increase in the netric in the subject sanple relative
wo eooa/0sm83ral ref erence sanple, is a di agnosti cPCT/US2007/012787

i ndi cator of a pregnancy rel ated hypertensi ve di sorder
in said subject. 39. The nethod of claim 38, wherein
said netric further conprises the body mass i ndex of
the nother or the gestational age of the fetus. 40. A
nmet hod of diagnosing a subject as having, or having a
predi sposition to, a pregnancy rel ated hypertensive

di sorder, said nethod conprising neasuring the | evel
of a soluble end%glln pol ypeptide and an sFlt-1

pol ype% de Fhet 811360%%1%@ ingling fagrpent th‘Pr?%ftOf claim 28, wherein

t IshidRMtiBHdP O aritipen HatdRRg frﬁ%rh&ﬁ %"r@sfent%'lﬂncﬁﬁ% 68h @deﬂﬁ £4d26r to soluble
relatlonshlp between said Tevel's of soluble endoglin
arsddegiin. - 1 using the following netric: [dproduct =

(sFItl x seEng) in the second trinmester - (sFItl x

SEng) in the first trinester wher ei n dpr oduct
val ue tleat efhaapipodepparntigen: mdargm’@@gm@t|thm¢@fatf@#a1@f29awherem

pf -
sﬁﬂ%ﬂ% fa@!o?'ise%lé%)’eéta%%xﬁg? %flsgﬂ %&%ﬁﬂghog%@ﬂbﬂ TGF-#3, activin A,
dﬁ?MBL?etan‘Jﬁl\@%Jgr eater than one is a diagnostic

i ndi cator of a pregnancy rel ated hypertensive disorder

in said subject. 42. The nethod of claim4l, wherein

the dpriductTheangibody enansiger-inding Gagmen tharefinfsidim 28, wherein
' %Qid%h%dﬁs ﬂh@n&c@éd@l Rhts0RG! dfiek@artibody Burfii iBi’fjan%ody, or
cl aim 34, 38, 40, wherein said sanple”is a bod
fIhWﬂ?na@QPPdY(Jr a tissue of said subject in which sald
sol uble endoglin is normally detectable. 44. The
met hod of claim43, wherein said bodily fluid is
sel ect &2 f r Srheansibgdy, opantigan-binding fragment ithrseofnfieiaimi28, wherein
F lshidGngBb@P RokSHI 54 iPLAF{H), A2 Fab)6r FEEDQ
csalnflg @ﬁhgrilnpgg? e % |gﬁgg1ect%d8¥ron1tﬁgggfoup
consi sting of an endothellal cell, a leukocyte, a
monocytsy, Bbly ALl bl (AR ofifim 2
The nethod gfneain& y V\)\réer el r@aﬁ%@s?ﬁ%& Cﬁ%n 8, wherein
plsaidleantiapdy @lswlsenwmdmm@agmm Seprenf ig preisent 392 pb@masﬁutlcally
4Qcc l@ dhis@i d subject is a non-pregnant human, a
pregnant hunman, a post-partum hunman, or a non- human
and said nethod di agnoses a propensity to develop a
br eanangy [ oA MlothWRALBARE kSuth 465 halite a
met hod "of claim47 ‘réérnelﬁnééglugk%- gg n§r| %a B0 wdlép osition to,
f rAaAFegRacy related hypertensxve disorder, said method comprising measuring the level of

a soluble endoglin polypeptide and at least one additional polypeptide selected from the
group consisting of TGF-B1, TGF-B3, activin A, BMP2, BMP7, eNOS, and PGl; in a
sample from said subject, wherein an increase in the soluble endoglin level and a
decrease in the level of said at least one additional polypeptide as compared to a normal
reference sample, standard, or level is a diagnostic indicator of a pregnancy related
hypertensive disorder or a propensity to develop a pregnancy related hypertensive

disorder.

35. The method of claims 34, wherein said méasuring comprises the use of an

immunological assay.
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group consisting of a cow, a horse, a sheep, a pig, a

goat, a dog, or a cat. 49. The nethod of claim 34, 38,
woro003028herein said nethod is used to di agnosSBCHUS2007/012787

pregnancy rel ated hypertensive disorder or a

propensity to devel op a pregnancy rel ated hypertensive

di sorder at |east four weeks prior to the onset of

synptons. 50. The nmethod of claim1l1, 34, 38, or 40,

wherei n said pregnancy rel ated hypertensi ve di sorder

is pre-eclanpsia, eclanpsia, gestational hypertension,

chroni c hypertension, HELLP syndrone, and pregnhancy

with a SGA infant. 51. The nethod of c|aim 50, wherein

sai d pr¥nanéye msthodad claimed whereiresaid wypaaelogisal assay is an ELISA.

pre-eclanpsia or eclanpsia.52. A kit for the diagnosis

of a pr %nanc rel ated hypertensive disorder in a

subj ect 3tonprhemsthodiof claip 4, whercihwishhormabrefenenee sample is a prior
agQRipl@fdm daid subfect.east one additional binding agent

that "binds to a polypeptide selected fromthe group

consisting of TGF-bl , TGF-Db3, activin A, BWMP2, BW7,

eNCS, asgl PGhZnéthéd 6f il ndsﬂ‘%td'éiﬁ‘oﬁéc%kshzfvg{g, 5 Ratlfg fedisposition to,
the binding agent of (i) and the” at |east one 3 in

agfepregRAnCy retated @wp@rﬁ@swea'gméqrssaeﬁ mgthed égmnégngmaawm the level of
hy@ﬁﬂﬁlﬂ@ %h&%lﬁ'p%g}&ﬁﬁd@ﬁn@mp§@pﬁ Béiy{: qptkfé ﬂ%ﬁﬂ%ﬁ@u@ect and

nanc ate ertensive disor
of ct Uéﬂtmgslze r‘i)\ﬁ&“éhlﬁ @m@n@awdw@s alwhible endaglinjand ghlt-1 using a
anﬁsbiﬁ@ﬁyendgéhl@ﬂ "SFE-Q‘]‘ et i rdih Qﬂm%Péasé heqe %’:etm]t, n?&)e subject sample
speci fically binds Soluble endoglin and the at |eas
orElaiva i agomed aefermeg sampleis asiagnostisdagicater oba prageancy related
b%ﬁ%&&@gg@a&r&@g{d%&ed hat specifically binds

-b3, activin A, BMP2, . BMP7, eNCS, or PQ 2.

54. The kit of claimb52, wherein sai d klt further
conpri sgs a bl r ARLES
55. The kit Iea}lll% g ﬁﬂmm % gﬁ%rgéasfmé{ﬂ l?tg%nancgr C%lnﬁmses the body
r elrla‘tSéﬂdw{cféhq @ﬁﬁhep er ﬁiewm@@nal azpeiihe &tasmsu a,
ecl anpsi a, chronic hypertension, HELLP syndrone,
gestatlonal hypertenS|on or pregnancy with an SGA
i nfant .4%6. Amhodbef drgiasingta sruyjqqgasdwadmaoguhwmmapredmposmon to,
B OEAICE Selfte hGPEHAAGH e URloRIE Aol
sz?la% fgrﬂet 9 ¥ cgn”p Si ngm dgocgn%glg@%t)ggée Lls‘\/\#?‘ﬁer 38 the level of
s seinhde gxpﬂgg@p ipel - an sFlt-1 polypeptide from said subject during the

first trimester and the second trimester and calculating the relationship between said

levels of soluble endoglin and sFlt-1 using the following metric: [dproduct = (sFltl x
sEng) in the second trimester - (sFlt1 x sEng) in the first trimester], wherein a dproduct
value greater than zero is a diagnostic indicator of a pregnancy related hypertensive

disorder in said subject.

41.  The method of claim 40, wherein a dproduct value greater than one is a

diagnostic indicator of a pregnancy related hypertensive disorder in said subject.

42, The method of claim 41, wherein the dproduct value greater than one is a

diagnostic indicator of pre-term pre-eclampsia.
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(b) determ ning the phosphoryl ation state of Thr495 of
eNOS in said cell of step (a); (c) contacting said
wa@edos/09d285 a candi dat e conmpound; (d) determ ni POT/URB07/012787

phosphoryl ation state of Thr495 of eNOS in said cel

of step (c); and (e) conparing the phosphoryl ation
state determned in step (b) and step (d), wherein an
i ncrease in the dephosphoryl ati on of Thr 495 of eNOS
in step (d) asconpared to step (b) identifies said
candi dat e conpound as a conpound that aneliorates a
pregnancy rel ated hypertensive disorder. 57 A net hod
of |dent|fy| ng a conpound that aneliorates pregnancy

r el at ed3hy pefheanethod oficlaion adr38, entQ) wherein @aléén@p egp n@vodlly fluid,
(LA RShd st Gftfjdct W M:hcﬁ s§lﬁ%@l?t{b% drBERE ?srﬁormagy detectable.

reporter construct and a sol ubl e endogli R conpoun
(b) determining the |evel of activation of the Snad2/3

report ey, Congle Hehod Bf élQﬁn 48| &h%?ém%hﬂﬁaoﬁﬁ% ’ﬂall S selected from the

contacting said cell of st ep

Cc EhEPLaaasisting ofjwing, aioniatig fluid blende serum, and pla@mao n of
the Smad2/3 reporter construct in the cell of step
(c); and (e) conparing the | evel of activation of the

Snad2/ 33 epckheanetboh of ¢laim 4Yeviareiniseid del issebgst¢doffomibie group
SteBRsiétfhe of*’éﬂﬂfeeﬁltﬁhﬂﬂe%ﬂmﬁg;:%ﬁaﬁ& & allhdc G eindd cell detnved from the

activation o reporter construct
( @jacgrtaconpared to step (b) identifies said cand| date
compound as a conpound that aneliorates a pregnancy

rel ated hypertensive disorder.
46. The method of claim 43, wherein said tissue is a placental tissue.

47. The method of claim 34, 38, or 40, 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 a pregnancy related hypertensive disorder.

48. The method of claim 47, 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.

49, The method of claim 34, 38, or 40, wherein said method is used to
diagnose a pregnancy related hypertensive disorder or a propensity to develop a

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

symptoms.
50. The method of claim 1, 34, 38, or 40, wherein said pregnancy related
hypertensive disorder is pre-eclampsia, eclampsia, gestational hypertension, chronic

hypertension, HELLP syndrome, and pregnancy with a SGA infant.

51. The method of claim 50, wherein said pregnancy related hypertensive

disorder is pre-eclampsia or eclampsia.
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52, A kit for the diagnosis of a pregnancy related hypertensive disorder in a
subject comprising (i) a soluble endoglin binding agent and (ii) at least one additional
binding agent that binds to a polypeptide selected from the group consisting of TGF-$1,
TGF-B3, activin A, BMP2, BMP7, eNOS, and PGI, and (iii) instructions for the use of
the binding agent of (i) and the at least one binding agent of (ii) for the diagnosis of a
pregnancy related hypertensive disorder or a propensity to develop a pregnancy related

hypertensive disorder.

53. The kit of claim 52, wherein said binding agent of (i) is an antibody, or
antigen-binding fragment thereof, that specifically binds soluble endoglin and the at least
one binding agent of (ii) is an antibody, or antigen binding fragment thereof, that
specifically binds TGF-B1, TGF-f3, activin A, BMP2, BMP7, eNOS, or PGI,.

54. The kit of claim 52, wherein said kit further comprises a VEGF, sFlt-1, or
PIGF binding molecule.

55. The kit of claim 52, wherein said pregnancy related hypertensive disorder
is pre-eclampsia, éclampsia, chronic hypertension, HELLP syndrome, gestational
hypertension, or pregnancy with an SGA infant.

56. A method of identifying a compound that ameliorates a pregnancy related
hypertensive disorder, said method comprising

(2) contacting a cell with a soluble endc;glin compound,

(b) determining the phosphorylation state of Thr495 of eNOS in said cell of step
(a);

(c) contacting said cell with a candidate compound;

(d) determining the phosphorylation state of Thr495 of eNOS in said cell of step
(c); and

(€) comparing the phosphorylation state determined in step (b) and step (d),
wherein an increase in the dephosphorylation of Thr 495 of eNOS in step (d) as
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compared to step (b) identifies said candidate compound as a compound that ameliorates

a pregnancy related hypertensive disorder.

57. A method of identifying a compound that ameliorates a pregnancy related
hypertensive disorder, said method comprising

(a) contacting a cell with a Smad2/3 dependent reporter construct and a soluble
endoglin compound;

(b) determining the level of activation of the Smad2/3 reporter construct in the
cell of step (a);

(c) contacting said cell of step (a) with a candidate compound;

(d) determining the level of activation of the Smad2/3 reporter construct in the
cell of step {(c); and

(e) comparing the level of activation of the Smad2/3 reporter construct
determined in step (b) and step (d), '

wherein an increase in the level of activation of the Smad2/3 reporter construct in
step (d) as compared to step (b) identifies said candidate compound as a compound that

ameliorates a pregnancy related hypertensive disorder.
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