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wedeminaently eErestid @ogferelpL gt

VO 20'018/= 030283PCT/ US2007/ 012787 METHODS OF DI AGNOCSI NG
AND TREATI NG COVPLI CATI ONS OF PREGNANCY 5Fi el d of the
I nvention In general, this invention relates to

woiZdes/desect i on and treatment of subjects hawiaTgusese7/012787

pregnancy rel ated hypertensive di sorder. Background
of theinvention 10Pre-eclanpsia is a syndrone of
hypertensi on, edema, and proteinuna that affects 5 to
10% of pregnancies and results in substantia

maternal and fetal norbidity and nortality.

Pre-ecl anpsi a accounts for at |east 200,000 nmaternal
deat hs wor | dwi de per year. The synptons of

pre- eclanp5|atyp|cally appear after the 20th week of

pregnancy a @Aﬁﬁfﬁﬁk
measuring o dﬁﬁ?ﬁ ﬂg%i& ur| ne. 15
nmonito

However, these ri ng net hods are 1 neffective for

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

coul d reduce the ri sk Fidd pfithedingntion or devel opi ng

F et Uty oblerANmlihRhbY Feided A8 e MkoctiBh Endi¥@ivhaklo subjects having

Currently There are no. known cures for pre- ecl anpsi a.

Apregwotyrrtdhparesiefioneseverity fromnild to life

threatening. A mld formof pre-eclanpsia can be
treated with 20 bed_rest %Hg uent. noni toring. For
noderate to severe Bagkgrou %{YF’F Ye280Pon is

r ecormeadespand Diyamdmaiof sy perensiodiedainh,aind prowcindria that affects

ool S6mtemanries o Boiiart PBRCBO e LR o Reridi

Thertdifte mtda&mpsra abdremizalyyat tdust 000N0amugmalslckths wnﬂéweidper

and e bab del i.ver ed [ Yot
80 S ShaRg o SRS RS} S UG o AP sk o pregnancy
ém;l asemaléﬂ' dezectgir ywontifieayeasngng el tan youygeisibdood peesgirg and urine.

é%k%ex%t‘ éggﬁw%k&s Jr@‘ﬁ{e%ﬁm}asfmeﬁigﬁﬂbt's Bf th@ lsrfiirome at an

own as In Is a honodineric cel

wdyistagnavigelyeid W@E‘Feﬁh? Tiekt tojthe HIbistbs JeariePipe @s‘{ﬁp ifsngffective

,ﬁgﬁuﬁg}g%@ya%blgel I's such as syncytiotrophobl asts,
u

man unbi l'i cal vein endothelial cell s ( vagém |
on va%@mnﬁvﬂm%’?ﬁa@%w euPs for PR psxacanvaxym

SOEHS Bt Mntle S liteythiehibhing EAaﬂild/m of@rd-éﬁiﬁﬁsmm bg treated with

s °W‘ P SRS OER g oL GOBES B BTy B
ﬁémhiﬁendEGEna Biobe pepine medmaﬂicauqr anticopfvulsad wedicagons 1o prevent 4
s%n eneS| S' acP &l I fc%?n%‘ﬁo%ﬂ% gﬁefsfl'% r{%er e her or the

S sever
h}ﬁaytthepr&'@én@r su«pgmﬁm dng theA@by is dehvered pre-term.

2008/ /3 %ﬁ;ﬁﬁl&%@&% &P&:@I‘é%%/sp m%&ﬂm&s He&iai;]éd By several

bone norphogeni c "protein (BMP)-2 and BMP-/
pawth fagtomror zagidegis oty @ efs }n%ﬁ@mréaﬁ% iggndpelin, also

Rk AfdDivst ¥nabdin 19k MBmba&heR el fﬁ%fﬂbeanaggxaap@tcirpm& is
with the TG--13 signaling regﬁfetors t

S B ot s uimen
HElidal 6410 BSdohefial @Ils trasmc;mgm vaelubn ghdetliclisi @ili. yPioglin

HHT1 d t h d . |
s Sy et LA R RS ek RS pocerr
(TERY ¥R MHBgltdm @cendhbiva tehela g gulatoryrmnpcmemm r(y}?-

e BB A R PR EBEE AL 8 e
SipwsRC Eatioglimnderhindstsevenil otlive me@a:lerssifahﬂa'ﬁﬁﬁlﬁl sgpdrfasnily
have not been determ ned and its exact functional

role in the pathogenesis of cancer is unclear.

Sol ubl e endoglin 10 producti oh has not been reported
to be associated with pre-eclanpsia or nornal
pregnancy.
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Several factors have been reported to have an
association wth fetal and placental devel opnent and,
nore specifically, with pre-eclanpsia. They include

womesbms endot helial growth factor (VEG), mmuszbei27s7

Flt-1 receptor (sFlt-1), and placental growth 15
factor (PIGF). VEGF is an endothelial cell-specific

m t ogen, an angi ogeni ¢ i nducer, and a nedi ator of
vascul ar perneability. VEGF has al so been shown to be
i mportant for glomerular capillary repair. VEGF binds
as a honodi ner to one of two honvol ogous

menbr ane- spar m ng tyr05|ne ki nase receptors, the

R b Py b o wlor P g EVIET Cule

enfdglin binds TGES 1 @dZIﬁR}BS with élghfafﬁmt}rmldyfoﬂms‘ Kesaretfiineric

IL.lirsg% gg%htt%éerﬁ%v\%g&&m% %ﬁ%B eg? ac e‘%‘?tge e coding

Wf ﬂwndﬁaim%qns agg: rq@@ﬁslbla m lgaemenh@c tehaicbtasiakypo 1
Y}
E“‘“’?y? D B ST S

. VEPERT & sBipsip Aur teCgeT heperkagat Mdrle entieglintimoninorenetivity has been

-pretioualy dected arandeisbeldvak itk bhsmpB '0% t@nﬁ% ethtahc breast

1. 25 receptor ut not

ggpn ineH to the FIL
| CRGFCF 11| bigeheRisal gharecier stigs havs wotbeen ¢Féenmned and its
mam@aamamtd i meypam@em@lo@gﬁmeﬁasan&m@t saruﬁie%aéglﬁza'

opi n . whi ch
PREE REHE R R Pantioye scrat colemini ppa
E@gmmeﬁeptor mas recently identified in a cultured
medi | endothellal lls
in V.LE\E/QH expr essl on vvas“@y eégqu%vr?t %’g%ﬂgf‘?tg ﬁ"ﬁpia"emal
dsivalopreeril antli wergspedfidally.Iwith m::tampsﬁ TE&Finslvidh vaschliag h

B e e S ——

friar RLIEBY YEET & yrradpthelia selhopepificmitegent dncamiiokenic indGrer, and
Qﬁgﬁé@@@&%ﬂ/&%ﬁéﬁﬂ% Owlr%é%?nagajsa bl B @cgi?é Aok Sor

roI| eratlon ratlon angl ogenesi s
?'BffH papiliary é?Hag |Vﬁﬁciﬁw‘@ﬂéﬁe8@é! hogradinen tae@wﬁwo homologous
rh&ibrand-Spadniig @ftofifd IR oS0y, 1RO ALHbsif BURATFRY) and the

G b e s e R i
wmdé‘rmmp Hifferdnt Asshee AR Hut hot IGDR,Oxs m@d ge&presseddb

i's re
1%%@%%%%caor |aa%1e? &HﬂﬁmF?EEFPﬂﬁmbﬁﬁéﬁ 88&%@??@8

hampizer thahisialee invadvedde lpiapentﬂdeudomgetpr elcaeisaﬂp&ksad and

e R R R e L

TRigrakien apd estixpdion 6 eniofeiidealis| PlﬁiFémds as ahpinedinfer anthe Flt-1
rEdeBER it nd’i@ﬁ@m%%rn Bold MEBFLE g’%ﬁ@ YorfeSRL 0GRS fnﬁggemc

aSSOCIated wi th hypértension, incl

B appe es‘EJélTaﬁ grevEtsa for the ‘é?"Floﬁgig Pigceptave al so
di scemen ,eﬁim“eh ok e lah Sn SR dvd cHioB Ia%ﬂnﬂ: d{ﬁﬂéﬁls%fa{e%%eptor

eIevat l.qod serum s l e taken rom wonen
MR & s R S an HROUHglotern Grhelia coll
apul m\evd eanjﬁpasslan ovas aﬂisaymﬁuiﬁden&ﬁisuﬁb&uﬁ;ﬂ%ﬁtal HssURYsHRE1 binds to

f th ext,racel | ul ar i on, of

VIR Dk A S e i G e ols bl s
Chaﬁérdm$@mmafea@0®mﬂcadknmnymmbquﬂHQQghwmwd&hﬁﬁﬁﬂdhﬂn

these sanples contains a mninmmof the first 381

am no acids (excluding the | eader peptide, 406

i ncluding The | eader peptide} . of the amno term na

portion of the fill-length 20 endoglin. Excess

sol ubl e endoglin in pre-eclanpsia may be depl eting

the placenta of necessary anobunts of these essentia

angi ogeni ¢ and mtogenic factors by preventing

bi nding of TG--01 to Tfi R11 on endothelial cells

| eadi ng to decreased signaling, as described herein.
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30 131 effects locally where active TGF411 is
generated. Taken together, These data suggest a
crucial role for endoglin in Iinking TG~ 13 receptor

woaobs/osedss on to nitric oxide (NO - synthesi s.rdims2007/012787

addi tion, our functional studies suggest that sol uble
endoglin and sFIt1l act in concert to induce vascul ar
damage and BELLP syndrone by interfering with TG 131
and VEGF signaling respectively, likely via

i nhibition of the downstream activation of NOS. 5In
the present invention, conpounds that bind to or
neutralize soluble endoglin are used to reduce the
elevated Iever of ol.ubl e, endo i.n and to érea

BHE™JRIEHEP Ly é%l?ﬁ"wﬁ ¥ raplqbipst cells in
1badémﬁﬂﬁhggnm9naclanp3|a or eclanpsia. For exanple,

antl es directed,t IubI endoglin [l .
AE a PR Htaiods Sacaln el B e Hisib Rer o havine
mﬂedemgda poedlomesia, pertitiderly befoteshobnsbt ofl thginestl skyere symptoms.
ﬂﬁ%&ﬁﬁmﬁgaﬁ g&%ﬁ_endoglln are al so provided. The
SO

i nventi on a eatures the use of any conpound
(e.g., polypeptide, small nolecule, antibody, nucleic

acid, and mnetic) télﬂﬁmgﬁ%ﬁﬁéﬁwﬁ%ﬂm e endoglin

Ievels or biological actiVvity or i ncreases the

| evel Wehavs dscayrred retheds fr flzoagsing angpsiing RRewgry related.
Hpadiniie steid@fsnuﬁcﬁxdgl pré&-otisthda &ﬂﬁ&ﬂnh}ﬁlab' ndi ng

protein (e. 11 , .JTGF-133, activjn
Nbr p?r?fg&ﬁeeg ﬁ%?%r K- Bava disparersd thﬁé@'elﬂfsf sglygle
gpdogiinaelnd)iare voEedy eRviibein Mh@RR] Bisué Eh:ﬁ;ﬂ@ﬂr&tﬁbtdgﬂant women

ach ot h t
O oSl R OB YR B35 55555 e
ezbipeiat Ysiolg WhsEEn bllottﬁgﬁﬁe baealsaiiscexaapthet sollibf endoglin protein

o R B T L S R N s

hvpertrmsiye '@@3@90 SGOS PG artpsSPIXG BEISIRY Gopla @dogieamay be
ﬁfmaarb@%wa@rﬁwa&ﬁcaﬁmm%ﬁwa{em&% n%ﬁgg ?ﬁa%y

such as 20 pre-ec]anpsia or_eclanpsia In

PIRIECVRR/EFYISH Ybpve diteoveexd tethreutieendogha é?tfv“ﬁ@d in these

shipiel SorftdinSOhiine nesTdegiisim g 1aitiie beigd (%ﬁggzgﬁlg k2 Jeader peptide

BB e GIeaesGE A Pt SPiAo TG ROFSR b DRpt

eﬂM@nge iﬁa&ss sdtubie pﬁdimiﬂ e refelapipeid niyey de@l%ﬁhg’ the placenta of

P S St S e B R BT ) GPOusa e b yestine
bmdawzfﬂ'@l?-ﬁ bical BRE by paddtlehigl cells bhaémg dedecreasad Sgibijliagtas
dtabed RELYI y%@@agb s%&vMM an.\% ba&! dm‘eréere@ with TGF-B1

conpound ca ecreasl ng
Gndathaslis] Bity D%ﬁ%yagxa%ﬂeNm ﬁﬂ‘{ﬂ?ommn@pih?h@ cells,

tG2ReP hemebstAR Gh& AR Al 1§&L‘§saﬂ' i@f‘&%ﬁxﬁh&@: of vascular
I vels or biolo %¥cal activity, for time and 1 n an

nY'e depensEate fhat sefuble sgdoship PRvETs defrrsle PG RhCTARI on
eﬁt&lﬂﬁlﬁtbélly RAEING 16 tdeedbbamtiEihe. BHedBipRlstng @C&t—,gﬁls complexed

t O f
ARt ARt e e O visfie sROB t Ghraospiod it
raehpiors] uniéng paixtamis 1109 therifhielikslynttataompleaindogiiragiiaidBibits TGE-

bl OiobaR ot B T ohE R 8t Titep b those daa sugeest

creial wisafor yndoglie ipliedraRCY-f reteptar detivapion tenitiomxide (NO)
di sorder is pre-eclanpsia or eclanpsia. Assays
for soluble endoglin or sFlt-1 expression |evels or
bi ol ogi cal activity are knowh in the art. Preferred
conpounds w || decrease sol uble endoglin or sFlt-1
expression levels or biological activity by at | east
10% 20% 30% 40% 50% 60% 70% 80% 90% or nore.
Non-limting exanpl es of conpounds capabl e of
decreasi ng sol ubl e endoglin expression |levels or

bi ol ogi cal activity include any conpound that
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10 TG~ 131, TGF-133, activin A, BMP-2 and BMP-7).

Addi ti onal exanples of a conpound capabl e of

decreasi ng sol ubl e endoglin expression |levels or

bi ol ogi cal activity include any conpound that

inhibits a proteolytic enzyne (e.g., a matrix

net al | opr ot ei nase (MM P), cathepsin, and el astase) or

a compound that increases the level of a growh

factor capable of binding to soluble endoglin. Gowth

15 factors such as TG--111, TGF- 133, activin A BMP-2,

BMP-7, or fragnents thereof are exanples of conpounds

‘that increases the level of a growh factor capable

of . bi.ndi ng..f.0o sol ubl e e lin as are e} tin

SSRRRF o aoBHon b PetorpLurdr et Batier i FXBAI.H sFiel act

iataloaeto ihsidﬁnel viasthdldr Rigmestaad IHELIK syadoorigineriedmaiie TGF-p1
sk e Q e ' N

B YRR AR roek e RS Lt Uk avation of

}§B50|f|cally blndlng to sFlt-1, such as a purified

SFi t 1 a8 ELHSQA&%[V x? %ﬁlﬁ?&{ﬂd} ﬂﬁ{]’fn'ng EﬂollHem:ill&g fsoiuble endoglin

fragrrent COITpOU I naease t l'eve

agprused 1o redusedhe @w#@l leveist oftsplybileregdealingpi o treat preghaney
cBﬂnﬁﬁEahBﬁs askRERRNWAth hiiRrte AGGT %hﬁﬁn%;ﬁ‘é fe@lgfnﬁélg ®r eclampsia. For

m noxidil, and egnesmmsulfate

exATepie, Aptibedizsdirst a?soéu%a?dps%taa%w}ﬁﬁls E@Fyfmme@nd
aftischdeaRiiRBbaSe bligsRGE didkdd 1B l]cﬁ:frdiﬁﬁg@lﬁia Evéwéf viBoLSal®yf active

t.he ab met hod, a c und o of creasi ng
selblggpee &Egallwrsw edﬂ"?“&(?g?%“’gﬁmﬁ? &ﬁsg%e&gﬁny compound
(g1 bolypeptiae, siall &i‘m@ﬂ&dmﬁﬂ:ﬁaﬁhﬂdﬁfc 20RC hrebsindicy ket debreases

res r b|olo CtIVIt or ,bot.h, .
SEHRE AR el er bl B SE el ek 8Pbidtogical
mmhmhﬁh&hﬂd@mﬂﬂnﬂﬁé’@mﬁﬁ% g&&%bl@&%ﬁo@ﬁ%mcﬁ%mtem {e.g.,

0 g SRR i B bl vos

 an] proftacyslin(RGR) eithehadnodr in pe:abmn@ommﬂpc@@mer ngwah any

cBLEARA MY abELALERe liuc@%fts@fw &%&e&gﬂ@ revamrw@ SRSYEGF or
t hat |ncludes the s dm nisterin
Plgiofoer. for #XEORIBOAR P e ATPLcsSon PHbH atien NgmbRs 20040126828,
2605002532 04hd 200801 7084 Divd YOI Ptlicaidn Narher® WiSF2004/608986 and
V@h2&§%ﬁ¥ ﬂﬂﬁn anount sufficient_tqg treat or prevent h.
04 PR Bpat Q PREVER! RISERBPYATLEied darTiesstys fisprdetsygich as
pretde] fiisialon etlamptiy in 4 Subjd¥OCThedineddtitn alst fé&ﬁﬁes methods for

o RRgL TR o LG RN L2 So LR UL LR A EE Shar,

PIGF, §GF-NMETRIS? br PUBECHE6dsteatipn aaqlrﬁd'leﬁlrhsdagmsm apfl méRGEEment of

Ekﬁl‘?a‘ng# %‘ﬁ%@*}@@f@ﬁ“ﬁv B AR e peE Byl e

enbo nnhme ismemetbogolitrehting oa conpound that i ncreases.

g %@&ﬁh@%ﬁ ftrifte FbE0 AlsubRnaHONIAS
TGF J31lor. TG=-p3,_activin A MP- 7

s arbiest® %CH@PEWME ?%deafee&ﬂw}ﬂae f—lr@aghn
ex@i&hﬁﬁﬂ‘léﬁrsﬁ or emsg]w Betivity tah@ (ih QVdirpotitd @ale afdecreasmg sFlt-1

PRSI I oF Gl Pty s S BTG 22 R SHpHEN to treat or

pﬁwﬁmﬂﬁﬁﬂﬂgﬂmnpﬂhnﬂlwpﬂahkﬁedﬁoﬁhduhtggmspkﬂh&ﬂﬁpmﬁmmve

n expre Ioglc
e e e e
choeniphypesiansioth S ddtsyadoye; mda!reghah%pmﬂu eswil fr gestauona.l age
di sorder in the subject Non-linmting exanples of a
conmpound capabl e of reducing sol ubl e endoglin
expression or biological act4vity include a purified
“anti body that specifically binds soluble endoglin or
a sol ubl e endogjin antigen-binding fragnent or a
conpound that inhibits a proteolytic enzyne sel ected
fromthe group consisting of a matrix 20,
net al | opr ot ei nase (MW), cathepsin, and el astase, or
growt h factors such as TGF41 TGF 133 activin A
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WO 2008/ 030283PCl M52007/ 012787 sFlt-1 expressi on or
bi ol ogi cal activity, wherein the adm nistering is
sufficient to treat or prevent the pregnancy rel ated

wolzygasi2snsi ve di sorder in the subject. Non-I|BgwusS2m0g/012787

exanpl es of a conpound capabl e of reduci ng sol ubl e
sFlt-1 expression or biological activity include a
purified antibody that specifically binds sFlt-1 or a
sFIt-1 antigen 5 binding fragnment, or a growth factor
such as VEG- (e.g., VEGF121, VEGF165, or a nodified
formof VEGF), PIG-, or fragnents thereof that bind .
to sFIt-1. For .any of the above nethods, the.

nmet hod can further include the te |ste
(BGANInfan; Reaferalily dhe Pregyansy relared 6)@?6 %V&jﬂ%?r qr s’ pre-eggmpma

P bahepdigd enbodlnents of any of the above nethods,
g P © a%%ggyg or. Sﬂ n a 1Y FE g\ﬁxpges.ﬁmp f%%is B%lh@cm% are

orse,

 KRb@n ifthg Qﬂ:I Preierdﬂlg:onq:mdncﬁ vmﬂtd)acreﬁarsohhlp eoﬂoglim@r ablete

t hod o2f cne,
emﬁi;)‘ﬁﬁ?fflleﬁ S P bgelﬁ anc %tn%di(ﬁo’p%gﬁg}?\ﬁ% PHoR, 60%,
ohE eomﬁo%mﬁﬂms mpdmnnmmas qflqemmmds exiahlg of decreasing
sglgl%? ?%11&1 %sél&gletvgl@ of 5% lgwg.f acH Qlcﬁld@ BEP S hfbund that

n a serum or plasna sarrp e fromth
sgcd;ﬁ@lv birds selibleghdeglin fr prarenie. #pusisied prluble ﬁ%’@fm Antitody, a

r S@M&h@l@m in Bindi tein (e.g.,
8 ﬁ\i)fle egaﬂlt)g?i ti %Sg]tnthig]n Zagfﬁ n _ glin Binding protein (e.g-

_g bndlcates an
ﬁsw#vmpwblﬂﬂg %QJ?Q -ated hypertensive
di s orfgﬁﬁuonﬁi L@k |0Yﬁ Icym@swﬂ%dbumfdewasmmlm etldoglin

dogl I I
el D B ST Ra b pIR i s
eﬁ:@rﬂ? edé J mm&wﬁlmomﬁéegm , bathepsin, grdegwstase)or a compound
relate ive order I e _
tpﬁémg%qs% gfl grﬂwﬁg%rétf; le \3@%5? Wg t@fo?&lﬁ@&fdohfﬁ Growth
ﬂaﬁﬁuh&mﬁmﬂmﬁﬁl'E@FQB~$$Mm&kéﬁWPéLBh@LﬁﬂgﬁmgWQMSﬂwﬁmiam
ref e{? e Y e{ggﬁi!u&%s%g el df J@B@ﬁ@ﬂ@tﬂ; cdeblE Rebinding o

y PR ypertensive sorder.
mm;mdngiums arheyomﬂpgmee alphel tsxgpmh?rqie%ﬂ%se%ﬁes brrenqsggtine, and
&ﬁnaje of an i munol ogi cal assay. The sol ubl e
oglin can include free, bound, or total #‘53 &pression

endogNemlingiting|eamelgs pf ssompeuad garghlenf fereasing
Efsibt B]@lgglfcﬁl% ma& b GG peurEREYHbEE ¢ﬂspeﬂ;mng dindirEfte sFh-1,

nmoni tori neth n als |nclude any
SH6b 55 & BUrgERAGE T ARt o 1 L b g gttt gompounds tha
RERaRehaipdiofa @fovahlfaammaﬁablmmmm oFJt-1t, lrach as nicotine,
ni.t-Qri ng net hod. n i ncl f
Bohey fing e Rt S mak AindtH TRA MG Ofc Aghe YR (.
VEGHESL, B/E?-H‘IIGS,a)lsamP@ﬁed forred. of MESE) 2F1iGHg ot frgrepatsithereot.

val g of SELY &%ﬂé@?%ﬁ@%&'ﬁ&h&sge&iid&d le of

tri meSter usin uat i on gp? =
desfiasing solulin gydqghnteneremdﬁw $ 94 Lﬁ%‘?&"@i‘l astiyT rtafﬂsPPm
éaggﬂﬁ of Hec&‘é'éging SERYI dxbleBRS 1 ﬁ{réls oﬂ‘ﬁl@fo@m& a8l ieg ofb&B} |’k also

0, , . or nore, includi c R "
tnhl@ﬁ%dﬂmc @eudg synf&aﬁ?@ﬂsﬂ PN & E}g@ 19% #@%ni%/ﬁ“@/‘% 50%,
bivi 78k, 3098 boR) 6r M6l MEhy8 FONNOE eIy ate kndvaeia tieasetand
in the value over tine indicates an |nprovenent in
feseribsddgieicy rel ated hypertensive disorder. In

anot her exanple, the delta product for the sFlt-1

| evel (clsFlt-1) or the siEng | evel (dsEng) between

the first and second trinesters is calculated, and a
val ue greater than 0, 1, 2, o§ nore, including
fractions thereof, (e.g., a positive value) for
(dsFI't-1) or (dskEng) is a diagnostic indicator 5 of
pre-ecl anpsia or eclanpsia. A decrease in the val ue
over tinme indicates an inprovenent in the pregnancy

rel ated hypertensive disorder. For any of the
nmoni tori ng net hods, the nethod can be used to
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@n tiglegiesllygictive %%?Fé% therzoh o EF e

PP pT AR oy erko BRI cr SRICK

iy Byt ovats o P PeivpBAE SRS

The anti body can be any type of antibody or anti body
fragnment including a nonocl onal antibody, chineric
anti body, humani zed anti body, human anti body, an
anti body | acks an Fe 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
25 pharnaceutically acceptable carrier. In
anot her aspect, there is provided a nethod of

di agnosi ng a subj ect as having, or having a

predi sposition to, a pregnancy rel ated hypertensive
di sorder, that includes neasuring the |evel of a

ZS'd.“?'%ﬁ%ﬂﬁ%%ﬁ%%&%?%%@%%%?@%gﬁ??f% i R
Sreftine} iehtedtypsrtdnsive diserdeniglai subjortnthahigelvdestthe siep of _
ittt 6% itk 5 Al cAbleliribefoatilB cpResbiRvel o

ol ubl e éndo
m@@ﬁbﬁ mgw@eofgios,ébwm gndrgp)anjorntsusfigigt & F?ﬂé A7 prRYeDt the

SHDLRES 1 MO Bl feclile alsBfdePRSe Lbjdol DEFaLID] @e KULGLROS. In

Crease |n [ evel of the_ at | east. qgne
wcanmodmnt,pm sppmonndiis aavgm@etmsiath%tdn%asss the phegphorylation of Ser

g%&"@ﬁ@% sifl VEGH @RIAHGFIN, VEURI 65, 6r @misEen esiii of VEGF),
icator of a pregnancy el ated héﬁ %ﬁhSlve

lg@ﬁ%ngents thereof.
m%%eﬁezﬁe&ﬁﬁ&%&ﬁé ¥ushuse istasomplind fapinbesseagpect , :

RN R e T N
&gl |iedy. g @ﬁcfthtlﬁréww&m?hns diecempotdits ai qouipuumhtlhat prc\;ent; a
AR LB (S EsS EOS R i Rl eleR0 ppeptide
cal ¢ L[Dﬂidnﬂny ﬂmeﬁb&furﬂxmmlpddseidmﬂemwlwbﬁcbﬁ compound

:.Jha? a@RAQ GhhdRein the

e netric
admifiBtering :ssmﬂjcmnt tostzeap bepTevenhthie\pEcepancy ralgiefdypertensive disorder

&
GRS NIk o s s i
endople expressian ot helogabuivity ilside s Pur Prdpittedy Gat fpesifieelly

BihaAMIOSIdBHirPorSt YAt erds glhf’éﬂﬂgﬁm-bmﬂgéﬂnﬂgﬂ@nﬂ)r a compound

redi s 03|t|on rel at ed hypertensi
HpCiahigs 2 Profab e L P ST G 01 ORYRIPE B e
&E&Iioﬁro@nﬁsmwy eathepitQghd elastasef br@émtmsdu@msdiﬁf' B1,

B BRRAEh 2 g A DR e

§;febi|msli)elimdu sdihifle tindoglin inchwk autitmgics that hind|telp seuble prdeglin
Fl t stine o
Eifashiod ptatads ;@%&&%@&ﬁﬁg&m&s& from(e bidp donsisting of

Qﬁ'(')

r nester ere a val ue great er
o a&l,ds 26 1437040 tert06, o1 36dp G87 Ahthe humen endogtimsaqagnce shown in

Ffuft 2057 ARSIl S PlatP s GleRA0RH: ket of M aivefthon

sia or_ ee sia. A positive value, Cﬁ% al so

Iuderah prfihody Bt b*ndifpénte@v?m gprhymas gndaglin gt o acids
2o 1053 *M@i:sel@b it R22 123k @530 0N BTREH GBS oﬁﬁﬁ&&mﬁm sndoglin ,

~during the first g&? 'second trimesters and the

sRarensa shovenin BiETe 3WP-owed over time. Al so disclosed is
a nmethQie @fnb&!h%ﬁ@ Hieli@eghasdyiElact] lapertemvive disorder ik ehdragerized
“ﬁ\éred ?%Qkﬁ s e}‘&é‘%%x%&.n Op¥iGnalty,

@B mietHodaafhe dhchizies admihistyring t¢ ﬂzetshbsecﬁtuarcmnpaww capade of reducing
25 trinmesters in a subject and cal culating the delta
product for the sF11-1 level (dsFlt-1) or The sEng

| evel (dsEng) between the fir&gt and second

trimesters, where a value greater than 0, 1, 2, or.

nore, including fractions thereoC (e.g., a positive

value) for (dsFlt-1) or (rlskEng) is a diagnostic

i ndi cator of pre-eclanpsia or eclanpsia. For

any of the diagnostic nmethods of the invention, the
measuring can include the 30 use of an inmunol ogi ca

.-|
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al so includes the body mass index of the nother or
the gestational age of the fetus. The sanple can be a
bodily fluid (e.g., urine, amiotic fluid, blood,

woedgsand pl asma), cell (e.g., an endot helpalusatloiz7s7

a | eukocyte, a nonocyte, and a cell derived fromthe

pl acenta), or a tissue (e.qg., placental tissue) of

the subject in which the soluble endoglin is normally

5 detectable. The subject can be a non-pregnant

human, a pregnant human, a post-partum human, or a

non- hunman (e.g., a cow, a  horse, a sheep, a pig, a

goat, a dog or a cat) and the nethod can be used to

9151? L25E rpor %&M £§J:§t GHerBNRRL LRt i’eg g'isss%h?c?ém ¥ treat or
p% ? P pregnancy re

pwmttthermgu@nw @éﬁt@iﬁnfp(mergwe dagordep isthe fhect.\WNek-dimiting

Q:Hrzgflest& 819:?(?& lee ot/ ;@Hﬁ&ﬁ@oﬁ lﬁ@hﬂt—y @:I: r@sréﬁ)tnl'b? 'Emlogmal

OV|ded a a nosi s of

actp'ute gmf&mﬂ m@ﬁa@ ewwip &t m}ﬁfeﬂ:db@é% %Fé?l Prna $flt-1 antigen
BihRinE Haghtedl of a{]g}o%ﬂl?ﬁc&k}u&éwé ENEOEE{ A, PERE BE or 2

agent and (|\5% at | east one additi onal_ bi ndi ng agent
piedifiediforgs ok VEGE L 8F eﬁtﬁﬁa@e@éﬁ@wé@a’f bigdia #&-br oup
CONsi Béd g o@ﬁerGEv&ixeﬂ]&rﬁFﬁé%*ethMmm nBﬂdE ﬂ%’!ﬁep of

1) instructions for the use of the
Smiptoyerizao & RIS op B T RARIERY 3 TR M PR Poted Shydgpents of
wkeoflthe shove RRGiodsak e@bﬁﬂcﬁi}lwmd ﬁ{ua{aﬁﬁa Wmﬁ&msvm&;, ora
to devel o

dIS rder or a opensi t 4&

y%&ﬁ”& QP i3 \g/(ﬁ’dae?lg’ TRY bach&f ng a nts can
b e anFamnybﬁth; above mﬂho@ethehnathbmgnffmﬂ@nm@ludb ttheer st oF

f
kROSR Rt b0 BAR O D 6 atl
oniteringGRdiBdes ri@Rwiidhe sNeQ T soluble@rdogiin@ohvepidgiih ¢ ; Serum or
%ﬂﬁg& gémﬁépme,' @samLt&wab‘s/&@lé 13‘%%% o# 1@@8&1%3 deteremined,

ecu n anot her aspect

piayel h@]q@ﬂ‘f’ﬂiﬂl Reflyrendds Ipﬁs)ﬁhﬁgzsaﬂ&f@hﬁlé@ﬁﬁs g ipprovement in
jafed By BARARCY dlsSidal eAlitdMRRELR SEXBonally, the soluble

L OERLSE
di sorder, that includes the follow ng steps:
tndoglip Fﬂ"ﬁlﬂaﬁ‘?@ mpagEed ORI NS IOE‘E?F‘Q”%?FQQS’Q?HEFPd to apositive
FIRRENEimnple (e.g., from a subfeld) sud@tias fofl dYghediid@cey related hypertensive

hhlt t at f. Thr 495 of in the cell
BARSRDE b2l e SR B S s SEidamens o

emmnmm to the positive referefe®)is awhridiatar nfjart ingreenlentintthe pregnancy

G at c 2 n’p d) LN . .
AL ANk, Toepossflher B SRR ol e

ﬁﬁtuaq! of;antxm“oh:@lqah@sae | Thegolublet dndogl trrdin dedheie free, bound, or total

&ﬁﬂﬁi@ Hﬂ% L{fi‘ggﬂue level of an endo ﬁx) e' r@&lﬁ m de datlon or

osphorylation state determne In step step
wym&gec eagei Rheamoniminganeheds %e‘swﬁhﬁs shw%th%\tnﬂ'éws

8dscrbea 1hd5n &fr 1eNESproBis Bt BRR-defhinRf or %Q%ﬁﬁlﬁﬁh’&&xﬁ&ﬁﬁ the

(b).identifies the candi date conpound as a,cqnpou

patoripgapetiedsandnauds meaTarRs e dfvalsad sk epd ealully E“d"glm in the

fits8 S di@band timgSikrsdh @&ﬁl@éct aspedéviatnianeddit varue of Sl x soluble

of.ac und ca f dncre si t he '
et Grge Peoat BRI Subsie Snild GhERoH HohedRr = i =
siErip) froaht we@no frizTAedber - (9l caifrp) inftie ﬁishm:rtemee]t whért aGtive greater
BESYCTY 8ol ARLEANANEY.LELEHCH YBRIERISLG i a diagnostic
indimater oS prereoizinghed oz cetmmnpoal éfdectémtm ﬂylm@eavwmriistates an
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that aneliorates a pregnancy rel ated hypertensive
di sorder, that includes the follow ng 10 steps:

(a) contactlng a cell with a Smad2/3 dependent
reporter construct and a sol ubl e endoglin conpound;
(b) determining the |evel of activation of the
Smad2/ 3 reporter construct in the cell of step (a);
15(c) contacting the cell of step (a) with a

candi dat e conpound; (d) determining the |evel
of activation of the Smar12/3 reporter construct in
the cell of step (c); and (e) conparing the

| evel of activation of the Smar17/3 reporter

construct determ ned nd st
mpuERein e PF?%’F%%’S"&‘I Faﬁimgter-%%? = 3{3 m%%?r&ﬁmaﬂe» the
deﬁﬁplgﬂﬁg &tﬂr&hé tﬁﬂpl [ (@@'ISI)T(?QEG d]ihg%ﬁp(d(;ﬁ%g)?&twcen the first and

ar.e 0.S nt i ndi date .

SO RGeSt DI AR A ALRE Sl E S Blessy ot

ﬂ‘aeh@is&lﬁbrbqtmrg; @qﬁ:si\ma slals€)rfoefdsFIE=0Y ordiyEng} istddagnosriceindicator
nbodi nent s ncy related h en

g gag?ps%aﬁ 951 ?e ec egr%s |1%Lh “Far%grletgn gé’sc?mf nal

ulnpmemansm the ,pr@mmm relatey) ppparensivodisorEn LP 25
d
syn gSPE to%%?%xﬁ&%%% Gl ‘lFeartnég@t;] L @Nsed B 28Smine the

enbo e preg ancy re ypertensive

thfirapsntiedosage qfithe QQ!TNHWBQ-I Hhopethed eanpdsofurther includeggmeasuring the

R el o Sl e

agqtmlm@:p petmeen the eedmptercaloylitadsing a
Iﬂemee ﬁyseﬁ@in ar}é H%trﬂﬁtn&%déq ﬁgfleﬁg gse B&lﬁﬂ@ amdg]n ﬁﬁ#ﬁ?@a(soluble
S|IV |1 SO , |

P e et B EFSie L s i oo et 8 BRI b P81

[dprbiucerYsFfl o SBRgPh thilQcafttiirester onsnmm SERg) in tHe first trimester], -
ni t%gtq%g nmet hods descri bed-+n US. Patent
agg ™ Publ i cati on. Nunmbers 20040126828,
- 200500 20¢ @zhech QDO HRdEded RDBBILOOG IR ligembihding fragment

o PR e e i st paiohue LR nONERES. lfpenin the aigpoay binas

P0G 100E BROMISRIDAH hiingides amino adidg40th 6pifigo d89.@06 to

2&@ 15801056 br 57! y %gmethtl&aﬂ QIIIAD% SRR BYRA Aiffke 308. In

ten are define al teration"

on%atnbodam@waﬁg antibody g a@@emb"@wf@@wpt PIRYeDaY lrleqhag P%mgromh

oA} (4. BSTEHR 12 TERANY Getlvin ANBNMEXD 88 BiVIL7) B\BlubleQhdéglin.
gene_or pol peptlde as det ect ed by standard art knomn

met hoBeaEihefy ean bermy dyRed antitpdy op@ntindy faement jncluding a
moB6E bk aﬂibo&ﬁrt&ﬁxﬂém@&hﬁb&!y baRsniged DHbeaREGRan ﬁxubody,

T N N0y O T

egbaﬁtﬁﬁtﬂhan@aﬂymwammmaésmmmgﬁigﬂ&&ﬂm&ﬁf&gﬁ&tmnnh can

ﬁﬂmgé ? g,(lncrease or decrease) in the
IO oglca ARG V1 y of any of the .polypeptides of the
i nveht atrmthe(r sy, throe Lsmrevlém@gllethod of Eiagﬂds,lng/E@E)g ect as

hf or fi Q%J%F%p, Wisorder, that

erein, I on Inc udes a 10@60 ange in

mllﬁlpwwamaﬁap |1ﬁwe! of 2 spiubieensdpplin polgorptifenskat lgsghame additional

pcﬂ?;ﬁép%ﬁ@gél Yol ARG &Q%ﬁggqyﬁsoﬁg% endO86r8indIhE Blofins (e.g.,
n_bi ol ggi ca achﬁ Exanpl es of bi ol ogi cal

[
T§€rﬁ1vﬂ3€ Horctadt (P FentRddiR 74 red dovgs, g%ﬂé%eﬂyfﬂaﬁaf soluble
erdioBlh BgndiRp$4pS ENOSeHd PGH) i saglé Hofirthe suBMRt, Avherein an

Bl v1P- 7, TéF Il and TG~ (33. The biological activity
of soluble endoglin can be 15 neasured by |igand

bi ndi ng assays, imunoassaysg and angi ogenesi s assays
that are standard in the art or are described herein.
An exanpl e of such an assay is the in vitro matri gel
endot hel ial tube formation assay in which antagoni sm
of endoglin signaling led to massive | oss of

capil lary formation (Li et al., Pasch Journa

14:55-64 (2000)). Exanples of biological activity for
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25 proteins. O her exanples of biological activity
for PIG-F or VEGF include binding to receptors as
nmeasur ed by i mmunoassays, |igand bindi ng assays or
Scat chard pl ot analysis, and induction of cel
proliferation or nigration as neasured by BrdU

| abel ing, cell counting experinents, or quantitative
assays for DNA synthesis such as 3Ht hym di ne

i ncor poration. Exanples of biological activity for
SsFlt-1 include binding to 30 PIGF and VEGF as
measur ed by i nmunoassays, |igand bi ndi ng assays, or
Scatchard plot WD 2008/ 030283PCT/ US2007/ 012787
anal ysi s. Additional exanples of

insreapdigtagolubls snglogkin leysl apd a degrpase ﬁéfi Xﬂ"ﬁ‘d&y&"r grdsstne
adlB8 Gl Pﬁ?pe&bﬁﬂ@éibompared to Byornadl HfSreiteSanpie] ﬁﬁhﬁﬁﬁ orlevel isa

| t dl
AR kcaicr ABE PREVEEH @tﬁ@ﬁ?@%ﬁ%’&% e SE R RPPERT A
d&feldﬂ{ﬁe@fan@&e&lﬁﬂl@[pbﬂﬁe@ﬂﬁdmoﬁﬁr 5 a "nucl eobase :

i goner y
gf gt %@‘i’r aéPegﬁa“ft%?{u & %rg gls@g meg?)éifder ai%ﬂggg% 4 Sﬁlgéét%s

: hﬁw&ﬂg,weha\miph predispgsithen.aprygratc) mhed lypmwe Bisewist, that

e RIIE DL QG BE oV of d QUKARCr b P Soty il ol el Yolypeptice

ural and

ﬁotn tye mh@éoeud chisaijating the reigtiorishipdbetvrgn thmiovils ofsglublpendoglin
éﬂlt-?ﬁslﬁ%ﬁ %8%’%1 é?)%&%lﬂlex B h&ee, %f&pelﬂ%n Rl B the metric in

cIe nucl ei'c acids, and

thersublestonmpleatiativete asormglTeiersies SPOPIE bpaostc infigator of a

pleekRY SIS R Ris@ iR iR iRdubige! he nucl eobase
gﬂ gers of9$%e |%vent|oﬁ |ncﬁud|ng t hose descri bed |

. n uxsanaammpeqvmmeeapnomed@sne 1agnasing esERjesigs

- h Bl i:éﬁ Psitiof kb, zﬂﬁregxﬁﬁc)pﬂbltdd}@bbﬁhhvaﬂ&order that
-2003011440 see

e Betaogng belineinigoFid ahe b SRR n B9 a5 i

ek oasmbikl Gareiculatng tk deltbenltearfgElbd sdlabklkadoglin (sEng)

i B e Bisalio M8 e fluiBe bBue: oL GHET Sy e febond
tﬁﬂﬂﬁﬁ R eciEngein. thelfirst @messtnwhern a vklio eester dian §o fosk, or
% 1@(!11?(?:1 Bgﬂu%h{ d@?t agmvé Qatud s P diaBnos8k r{ﬁ’cfaﬁ)r of pre-

secu e nuc t are COpr enentary t

ed AIDEjh DTEclFRIgiaorA mpwveavﬁhiem alge bayan indisgtonet nrﬁéezm pre-
C&HIIIIJ)SIL.%E i reRienid@R Be taken on nit¥erotd Eidbdighs duBingBRRrst and

a non-coval ent or a _coval ent. interaction, preferably

sqvond Bimesahand the dprofRnt g2 b elleurd§T B2t oget her . For
exanph Ry diiRs&Heh HGher it Bserooinkd sobjeet 4si gand and its

pt d hi b f that
R e
nﬁﬂidb@ﬁhﬁas@i!ﬁ@ ﬂﬁoyﬁﬂsadﬂsﬂmtm acluble raddgiiolinthe firtyahd accend
t t | t
e e HAARHL R 30 i B0 e WIS 68E or
ﬂie;sﬁng Eveb(dsEng) betvaen itgfstand n@onénnwt% v@mm@lue@nwer than

ogf o) ubliing BIGLARLLANG £ pIRGL Sitcl oD AA) B0

Otﬁhnaqsﬁxh%nmmnyvwh@mﬂanmgyﬂéu%nﬁﬁﬂgeg WBaPFR) city or
sel epg, a\ﬁgto‘ftheaﬂagngﬂﬁym&ﬁ&{% dJf ‘ﬂ%@ﬁvcnhﬁn,%&asﬂnﬂgl@ﬁﬁelude the

derived by using height and_weig urenent s,

t
wyerpfEn gnpwnolgsisalassay Such & eaElhi- E‘P AP ED m’aFf fhgnormal
S tsafnBleli§ a Phibiiathphe #6A kieyibjea 36 andthe ehbaieat, the metric
generally used to determne the body nmass index is a
person's weight in kilograns divided by a person's
hei ght in nmeters squared or geight (kg)/ (height
(m)2. WD 2008/ 030283PCT/ US2007/ 012787 . By
"conpound” is neant any small nol ecul e chem ca
conpound (peptidyl or non-peptidyl), antibody,
nucl ei c acid nol ecul e, polypeptide, or fragments
t hereof . Conpounds particularly useful for the
t herapeutic nmethods of the invention can alter,
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15 Biol. Chem 267:19027-19030 (1992)) and is

honol ogous to the protein defined by any of the
foll owi ng GenBank accessi on nunbers: AAH29080 and NP
031958 (nouse); AAS67893 (rat); NP_000109, P17813,
VSP_004233, CAA80673 (pig); and CAA50891 and AAC63386
(human), or descri bed6, 562, 957. Endoglin is a '
honodi meri c cell menbrane gl ycoprotein which is
expressed at high levels in 20 proliferating vascul ar
endothelial cells and in the syncytiotrophobl asts
fromplacentas. There are two distinct isoforrns of
endoglin, L arid S. which differ in their cytoplasmc
tails by 47 am no acids. Both isoforns are included

alsg ingludasdherhady arngs indepafl the metheepithe gestatigng lepnokiba ddus. The
g GEIE% Be B%H&d)b/ﬂﬂii@ e SR smnibfic ﬂﬁa,  RoRE 6aGE, £]d plasma), cell

in can associate with
(g £y ﬁ%\P’P‘}?@bﬁ? Ht Bleakqspten d BORREY S fef wﬂ&ﬁlm fomithe placenta),

or Q?tiéﬁiéie gt Pladéntd] Riesu@y OMhe sdbiset BY WhiclFhe 88118 endoglin is normally
4? oI CtIVItIeS |nclude bi ndi n to substrates

agt Parhhe 4 POpaRTrEACt IAR: 3 Rregnant iipana a ppgipartum
}ﬁmaﬁl\ﬂ-aimnmle 808l covigrz Hosst, a slredp;@tp:ggla g0bt, a dog, or a cat) and

n nesi s Iatlon of cell raoli rati
B DB B ed PSR, wekeh e bvae ot Aiedsy or o
pw];@oilbab idavelared psgnadsy sejated ypeseming|disordat (d.g gt kst four weeks
pgg; %hébﬁﬁ&é?é gaggg in the art and include |igand '
a BrdU 30

|ng assay tchard pl ot anal Si s;
| abelTnryg an:ﬁhdr AE[EGN themfglse;xqziedﬁ:d'@kit dlqgr@msmfamr%lancy
r88RaY ml%éwlng ekt sRfad b W ftoglin binding

InCO oratlon used - tO asure cel ro eratl
F%‘g @hatJeast goe additiangbpindipgagent that mds to a polypeptlde selected

ﬁ%%@&é %&Q@%%Eﬂinga%? QOEL fﬁl %Z;%Ypaa §Nbb Oﬁﬁ P‘iﬁ? &Ed @%qnsmnons for
hereln or in

of fhe bindipg ﬁen%ﬂ%’) end ﬁ'e ad?é%oa@blséma egenz b forrfhe
diégmsmﬂ mﬂateal P@me't@ﬁmdasaﬁgr a&%& E;;’&%« toR9ddp a

I S neant

L eﬁpe” s D s i AR P BEGP 57

anﬁgeﬂkbmdiﬁg ﬂagﬁemthckeeashat apqrifidallp bintih solabié emtoglih of @ftibbdy, or

<Hich it gl BB GRSl B8 P8R TORM ok o

Pﬁ%ﬂb 99% or 100% to the amino acid sequence

or ot PRSI emE KicoRERLd HefRe JYBArREnE, drRah BaRhd dcoute.
r esuln afatenaspest, dhesaisagevided - m@thﬁérﬂf Adentifythagim dothpound that
abliRAEOS biegnitiby Fe1REPh AR tEbdive ﬁﬁﬂ%t%ué@ﬁ%h%nﬁ steps:

cleavage ' site is_at_am no acid 437 of human endo

pr odfe Pergadiing ¢ ceb Mithresoblliogrrslinsomppant i de t hat
i ncl @ﬁ&eﬁﬂihﬁ@tﬁé? %ﬁpﬁhﬁﬁoﬂtatg BETIRASHOSH INUS in the cell after
ﬁ eg t@% Qﬁ q%g@% eptide | eader sequence,

%g Fok GEPRPE | 0 t he ER (see FI GURES

3A aqmdccaﬂ’acunglﬂaaa:epmﬁﬁﬂi dandidate compoutdst anti al |y

id | t '

pol v R i hoBerion sell o L HEp AN oo ot
ccumtxegﬂiea:teﬁdmh)tht mdldma@nmpomd med ude a protein

subs I
o 10 asniint b Syaddh A BOARAERS SRp TR o,
wigreipRE iggease infhs tdamom@hxlaﬁ-qreqﬁ'l‘hc 495 epfcpmﬁ nstepddpas 1
to 587 of human endoglin (the entire extracellul ar
domai n, including the peptide |eader sequence,
comercially avail able from R& Systens, catal og
nunber 1097-EN), substantial}y identical to am no
acids 40 to 587 of human enéoglin shown in FI GURE 308
(this is-the entire extracellular domin wth the
pepti de | eader sequence 20 excl uded), any pol ypeptide-
that includes the peptides identified in bold and
underlined in FIGURE 30B, and any pol ypepti de t hat
'|ncludes t he reglons or donalns of sol ubl e endoglin
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Exanpl es of assays for neasuring these activities are
known in the art and described in U S. Patent
Application Publication Nos.20060067937, 20050267021,
and 20070104707 and PCT Publication No. WO 06/ 034507,
i ncorporated herein by reference. For exanple,

sol ubl e endoglin biological activity can include the
-ability to reverse, reduce, or 5 inhibit angiogenesis
i nduced by TOF-13 or The ability to reverse
activation of Smad 2/3 or Snad 2/3 dependent

tr ag%%{)i. %&&Tﬂﬁﬁ?&sﬁﬁ i 0 Sol U%{ngd endog{ [ E%qthatamehoratesa

sﬁgnmf@rdam&nnﬁﬁmﬁnEHMmmmmal|an ti ssue or ceIIs
(e.g., placental tissue or cells), or prepared by
r econdi Yeaarother aspeet.ribere ¢s previdedithe uFthef & enmmpasio hpable of

e B o o e B R S e
mMadicané® fok tliétﬁeaﬂfﬂ&ﬁ @k Fﬁv@rﬁio)ﬁﬂﬁ@tph’&éﬁan@&@m&ﬁrp@ﬁenswe disorder

mhlch are descri bed bel ow. By "endoglin nucleic acid"
Riecl nucl ei ¢ acid that encodes any of the

S A I S B e
&H‘e O@Wé Gd’eﬂgfw rigA By Pesiepsi yerlisorday thatducludss dinsfollowing

2 encode the 15 extracellular domain (includes
exon 9a and_9b), exqgn 13 encodes_the transnenbrane

domaif® comteting dgrell Pt SBaEid3 dencadent Traprics pouspugismda soluble
cflds@intompeend;| GURES 1, 2A, and 2B). Desirably, the

endogl.i n _nucl.ei cid encodes of the soluble ]

endodP| FFBIREIAE kot geavion el SpaY 3 reppser consiruct inthe

cdmbﬁﬁqmeﬁally identical (60% 65% 70% 75% 80%
59@ ﬂé%g@mg W%@980 99%. or 100% to the

' nucl |c acr equence § FOoGaE R It
shou[@dsemmhtml dfiasthition uf the Smgd3 edpertar doﬁstructm‘the
cBi § e Iack t he peptlde | eader sequence (am no

acids "1- 5 By "epitope" is neant a sequence of
ani n6) semperingthelevelaifeptivation ofihe Smail/3 ipottimeastruct

d&hﬁﬁﬁ&yﬁgﬁgqb;gﬁ qhyensronal confornatlon forns
t he blndlng srte f.or an antibody. By ‘"expression" is

mean?hERE #Rinsrertedn tht leyel gEARY 6‘?0 [ty epad2ferepgrter construct in
step Qd)@@ E6pdrkd %MMM&%&% 8X4APRINA as a compound that

- oBPHRER e e Brer el e by

Sout Rer anytif dictabog: @ﬁbdﬂﬂhéﬁf@ HRGRegaliy R lbRAGYhend RCRorder can be
nd, RNA ex reSS|on i.s often detected, northern _

Koid g rhe PR A EFL o
SymAETRe; enqaplegmnny wpm orfarite ftedre egﬁndmwht, yhe predriadey related

KA Mo e S

r adi 4% derarbridslop, Wl b@)’e dtsm‘@mddlmf detiegilatinni of fepthsthe Salolsle

| elﬂk) GF[@%W%IWPIPI@ %ﬁh\ﬁfs QY &3 tSibner to

30

ar zatlo hosphor escence,

thpprsemangy yeievd hypetisitiesiissedsenThertfore, the
mamioy %is6 ,fed‘li&Esf wmme&ioet 6€knk a:eﬂrodﬁse%&mh ingRMd Wt 44 bARe

t f 1 t t ,
 higapnad, dingmotit of oRRnEmAmOR e Rel 1?8 e Asplientis

P:mt:bamﬂ\radntmé 20020126808, A06AGR) 7623 2000 P044E YL 0VERIOE Y93 728nd

0
20890104757 BREE pofRBer aobs i 2helnst e Pl ogro07, ana
WOHG#607.0n 5 with other protein partners. Exenplary
assays are described in detail in US. Patent
Application Publication No.j2006/ 0067937 and PCT
Publ i cati on No. WD 06/ 034507. Any conpound t hat
decreases sol uble endoglin levels by at | east 10%
20% preferably 30% nore preferably at |east 40% or
50% and nostpreferably at | east 60% 70% 80% 90%
or nor e S consrdered a therapeutlc conpound of the



20By "gestational- age" is nmeant a reference to the
age of the fetus, counting fromthe first day of the
nother's | ast nenstrual period usually referred to in

WOWeRHSe283 By "gestational hypertension® ﬂc&*mmmu'/s:’
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t he. devel opnent of “high bl ood pressure w thout
proteinuria after 20 weeks of pregnancy. By a

"history of pre-eclanpsia or eclanipsia” is neant a
previ ous di agnosis of 25 pre-eclanpsia or eclanpsia

or pregnancy i nduced hypertension in the subject
thenselves or in arelated famly nenber. By
“honol ogous" is neant any gene or protein sequence

that bears at Ieast 30% honol ogy, nore preferably

409 Eswshe rewmrse pHYt: PRt inyrtion dhe igHeviBg abpryvighorsgpd terms
Avdentameloogy to a known gene or protein sequence

over e Ien h of the c i son sequence,
o SHEEROR 5 et & SR GBS0 & SO Pk hngraion can
lhclﬁﬂ@@ cmge m.he mirgssﬁfn ety df@rgaﬂer drgiypeptdcaisiletebid by standard

eral rote th of C ari so
Sequ Wr?crg Isﬁ df&'o’%FﬁE% %‘1%7@?“’&1““’“‘133
4 H¥6 thalge mmsaon te/elspprefeetbibd 35% @harigd, mek@ pr&aabi@& 40%,

5;9%8 6%%5 88‘9 216%9 (la"/lgip gre%:é? lTagiggiin e%é%ﬁsmng)lgwl SiCi %lgeragmh” can also

ingieate aEhangs Gobwhss wciedrsase) Ingh¢ binkpeivabictivignpbariysd the

USRS bRk 0 Shlesh A VEgR: s, o

H@Eﬁ fogty mergler). %@meg@@reuae@@terzxtmomim@@ 10%8dEngsom
tﬁ&loéich%%gﬂﬁfe}er%igs%% éifaﬁg :@fe bh% %9509/0,%% 70%,

al so refer-fo a substant si'm arlt et wee

08 O8teor pEerErchange ia bilagiopheqtiyyi Bsarailes afiolpgionl vty for
s@fubfefs’iﬁ i ark BEJi8&eti® axmblﬁ&]né Hﬁ@ﬁi&:&%ﬁé}@& ®Rfifin-A, BMP 2,

éhdﬁ In this case, % refers to a
Ff%x‘ WG GEPanfbe B*Oléwgfcé fetip Ry ofyrolilegndgglingan be
st i ﬁga:tdhﬂﬁd:ﬁgﬁssSjib? fhinlngcabdays, hﬁ@ﬁ%%g%ﬁe&ﬁ@says thatare

rqtei.n,.at | ssue i zed an " i smeant. an
e U R st AP A I B S P P e T vitro
rﬁatammothéiﬁl wbé firhmtion sssenipakitien ﬂftagimi&ﬂi dfgntisplia signaling led

BEGET) IR MR BERion ) AL ey e B0
Eramipkes IOéb@b}maha@iﬁ'ﬂa foreedNQ)S arhihown Hibe almtmd)nd}pdabadymng the

GRS P Ol o S

agtivipyafee WEF KB inslyde reegiaripn Rbsrong. si!f@smmwramcylht}h tissue
réfbdiPinaGledropS RN GBu refaill ¥ oél &@Z%R%Al nmv%en types.

15 conpl ementarity detern1n| r egi on

S agtivifics i he mresuERd tyessaye ésanw@hee@'t of deacmhydhhmm RTGF-B
aﬂsﬂoﬁﬁiﬁbﬁwh%kfbﬁuéﬁ Bfmarty'Rldpes m%@ﬁﬁﬁﬂaﬁe the synthesis of matrix

Gener a é§¥ pw c&gﬂgd antlbody has_one_or nore am no
PRRIFES-r RUPHERRE P 95t ! pettayifer 455 Xfﬁé’ume'@d% prading 1o
ré@pRE ashhiRired by n:gﬁﬂﬂdia%ka,ys tﬁgenmbaml b aedyadt SdaRByd Wdt |

east one,

SATRL B iR e o Siontr i h 80 mfireddy B tabeling,
05"3 adiiidgy e:@hmmv@r quantifatiedpsedyls farDISABgktAssd akh ys -

It r ununroggﬁggu I'n a%gfe% ?§§rgﬂ)g1 c%}oatcégl?f%r O{}h gli?c %‘{yﬁ“ﬁaé“g fo

PHGE pedyVERE aameaswed by ivhmundassans ligandrhindivgyhsshys, omScatchard plot
consensus sequence. The humani zed anti body optinmally

will conprise at |east a portion of an

Jiunmunogl obul i n const ant reglon (Pc), typically that

of a human i nmmunogl obulin. By "conpl enentarity
determining region (CDR)" is nmeant the 25 three
hypervari abl e sequences in the variabl e regions

W thin each of the i nmunogl obulin Iight and heavy
chains. By "framework region (FR)" is neant the
sequences of am no acids |ocated on either side of
the three hypervariabl e sequences (CDR) of the
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5By "hybridize" is meant pair to forma
doubl e- stranded nol ecul e between conpl enent ary
pol ynucl eoti de sequences, or portions thereof, under

wobidsossss condi tions of stringency. (See, e. qlcm)égmmu—,gj

and Berger Methods Etnyinol. 152:399, 1987; Ki mel,
Met hods Enzynot 152: 507, 1987.) For exanpl e,
stringent salt concentration will ordinarily be |ess
t han about 750 nilMNaCl and 75 mNItrisodiumcitrate,
preferably |l ess 10 than about 500 inNt NaCl and 50 nM
trisodiumcitrate, and nost preferably |ess than
about 250 mM NaCl and 25 rnMtrisodiumcitrate. Low
stringency hybridization can be obtained in the
aaligsin cAddifionsl geamplesiasmys for diajogical eetivitriforsachhl the
[di zation can be obtained in the
plai gptﬁégég%?ﬁa gg%t%i about 35% f or mani de, and nost
p r ef Bydlahjsease tucleobasaigbgamsDismennt s angleRbaseiomgs Aegardiess
otf rﬁia%‘fs%o&gﬁmeh{aﬂ“ﬁﬂ%éddxﬂgfkﬂgﬁ@bf RN A oft AEnHSEin gene. By

er at ures [‘'east about .30C, nore preferably

aohu@whaémltgmuxswam fhapingludes Apipiogt ah feast Xight

Aua@ﬁsag@@ g#&er?ﬁﬁt :tk@& M@eh aﬂkﬁmbetqﬁ?*emtpgraamh%aemw , joined
as rrdl zatl on | e e . concentratl on
%ﬁﬁa@ fipikags %’“PssBﬁi‘iﬁ‘ﬁﬁs HoHEAFFintan prerg @gslmaﬁ%f"fa!

dh@&zucmhaé‘sL Béth Siodeficall a8 uthodified.an I"Weﬁras Blidonualestiderhimetics

Db U555 A o8 Bl A Y s Homarns

nnaleolmss mﬂrlﬂhikhge(meumsm@(}aemqﬁm;i i meanuplp@jaeq: o@mers of the

T

fnmx@npieaiamgrmbs S oif ﬂ'@rnubhmbm and 203U 4447 (seeofor erample
ke ﬁ%i{%w fsé Qﬁmmp%ﬂ}aﬁ bn). 28 ﬁngotﬂ}{'aHd' 1R tedhbhRl Qhe hibleobase

S or mani de, denat ur ed sal non

oligeren PRAIse e HREgted M%W éfaéfrqr-éamew&% iFrefigrably the
AR EMinZeRob R offizhine iset frodiy Ghdud 826 80 6ddiddAdes. B alibense
trisodiumcitrate, 1% SDS,. 25 8’%){‘ rrmarni de, and 200
yglenitase ehpgmnes g plsp oQmiEp &t irahé ¥ SHRAF EPBRYEve
niikclebtides iz agdi doynphipibatLnio dnehmgihmamm %ma ?ﬁll xfﬁ}Ebea{stlong as
0 st_a cations, washing steps that follow
tﬁ?/ﬁ?ﬁoaﬁ‘%‘a%#ﬁfﬁ?n ®al so vary in stringency. Wash ,
st r i Eyehindigdisivkigasosanvdient deh comedenbintgadiion, preferably non- -
c%%gn‘igééﬁol&r{w% '}Qoig’é(ués %ﬁ{ a1ty 1 3BRVch }Qﬁ%?eg les could be a
SRy Can be Tncreased by decreas| ng sa o
ligamtenl itsrecaptoroan dnzyion emb@zsmh@ltpwﬁ:tbatmw apepzyme and its
sgm br T:fattﬁi'b bﬁ%%g &0 Nl '&dv@fehﬁﬂw;&ﬁoﬁlﬁclﬁ@eg But are pot

steps w pre era | ess than about 30 nM Na
ligpigp 30, AYRFOEF bERing, IS TR0 Wh%sémwﬂéqf Wazls

el R, a:m@ bbiB iR ERLRRE YmbAS Sorl-Bali BEH4L da'é or more of
in. MNaC;L and 83%5 %odlﬁmmtrate Strin bnda
thesRUTTAEHARS 25 SRR PIRYPE PRV melRel IR £ac 9 ez Binding may
ehidit adctiniinaidie bbtdﬁrt&s‘sﬁ:lm spdckﬁc&tyanfr seitetivirpst about

25C

' e . prefer bI,, of abo 4 an st .
pr ef yaMPE’F‘S At Tedst fm%grcd “gm leggtqa% weight
r&sﬁbmdimmn,tthat\@@h agengsl mﬁ:batlom@cf l&r«rhem:r @5@ wnlgﬁt)fallmwhin a

3 t

w@’%}‘% ﬂe%ﬂ%@%ﬂ%ﬁ%’sé& V\l/gs terﬁ-fﬁg ﬂ% b"né? ‘ﬁ'(lr;%g% mli@x ﬁ a
pemON s welsht it Kilagzashs divided hy ypemsen §b@ghrrﬁl é;etqr%mareé ﬁd weight
@ﬁl?ﬁ %@5( m)P a nost preferred enbodi nent, wash steps

ccurat 68Cin 15 Inh4 NaCl, 1.5 mM tri sodi um
citrate, and 0.1% SDS. Additional variations on these
conditions will be , readily;papparent to those
skilled in.the art. Hybridi zat| on techni ques are wel |
known to 10 those skilled in the art and are
descri.bed, for exanple, in Benton and Davis (Science
196: 180, 1977); Gunstein and Hogness (Proc. Natl.
Acad. Sc!., USA 72:3961, 1975); Ausubel et al.
(Current Protocols in Mlecular Biology, WIey

e o~ o~ N




10

135

20

25

30

or total (free + bound) soluble endoglin. sFIt-1
|l evel is nmeasured by neasuring the amount of free, .
bound (i.e., bound to growth factor), or total sFlt-1

wolhauassy free). 5 VEGF or P1GF |evel s are getrarsisonethis?

by neasuring the anount of free PIGF or free VEGF
(i.e., not bound to sFIt-1). One exenplary netric is
[sFIt-1/(VEGF + P1GF)], also referred to as the
pre-ecl anpsia anti -angi ogeni ¢ i ndex (PAM. Anot her
exanple is the follow ng sol ubl e endoglin

anti-angi ogenic index: (sFlt-1 + 0.25(sol uble

endogl i n pol ypeptide))/P1G-. Yet another exenplary

metric is the follow ng: (sol ubl ndoglin + 1 .

SFI t BYjpemmmnd i meseh wRsEa el e %F‘"&?‘E‘ﬁg (peppidyl or
e okl &
Comperpmpeicaar ARERIGRT By SRy BB TR o oA eEh e,
prEaakly 388 Bise Ghe 1hels bevdlogical acsifvity of scwide egloglih by at least 10%,

2Bt Rhcbob it B0 EPpAPRE B ol oo of TsFI 1 x

sol ubBlyecrgagbtibodgTisgheanna pelgpeptide peraprising Al lasgt theantigen-

foll owin uat j.on: UGt .= ickh
R T AR OB o A artofanB Aol

(wpicmmehﬂmmmgmbe}iammbd@n%&er than 0, 1, 2, or

Mor € K €39 e SurdhAsh RNAC(QURINUS) ishBeat £1iBEMRRI £id molecule

I ndi Cat or “of pre- eclanpsia or eclanpsia. Additional
comprisedofibpthlasdeserand an gpli-senge s @ﬁ@éﬁlﬁfeﬁ{l"r’%{r&“g o

4&%@@1&2 he SEng level (dsEng) between the

irst and second trimesters, where a val ue _rea1ta]er owth
{ han B, “epdogiin” ok “Tigy cAltedkeig v 25 CEH0S o e et srowh
fedlsFhienh) eloalisl BfNGcal Sciivitd Gse8iFagsnabetial., Onctigemt 2635776563,

RS s bohe o E T B 0 25 B RO .

ABE 0REm. 670002 RY HERAl 99X eardfis héveolopdwt thequrotpinrdefiged by any

Any of the ri.cs can_al .Gl : .
e Bl S Bl Sepfiion Hyfhek RATEROE0 Ko uE K305
ANGE/895 $rarfEBIRL 008N 02 PATHES , DFRL 004233 §4A80¢Rdpipl and CAASOES]

Jng rﬂééﬁgﬁ ﬁ‘%ﬁ%&,rér Ge2XbAEin(NQr KT ©580%9 %d@élﬁl isa
ar gl ni ne. | a conpl ex en;)q[e contal ni.n seyer al
readaiitaicsell andrdrare gySRpPEn WERCH i§ exprpsedpt ligevels i

| }%gatu%}a&hg Geas%iuhhgeng@&;ehlaﬁc%ﬂmﬂmh HRXBERRTS PSR Frorv lacdntas.

ongs"to the class of hagmthiolate proteins, and a .
Thereamitwiafistincg ireforge oaw@ﬂm%mé»'@ﬂ%%%ﬁaﬁ@f Peplasmic
ARORHIPARSo b6 ChaE esof VIS 2RS BOudesinke teym eataliy 85 ngdaerein.
five-el ectron oxida

[ ] ion of a guanidine ni 2
Rodegin FPe o LR JFmOPBRE R GRe e gresr 1 CEop. diogith can
des6didté With HRErGR-Bighaloretaptors G ead Bilyand potentiate the response to
nonooxygenat i.on react i on I S
R L RFAEHA RS s ppng s s e
POBEIARANR BRREEHs kiSPOORA Sih2AFIVPR, BMR Al GF Bl gré T GF-£3;

bet ween.t he ox p 2 ORBEISerfE QRib-R8
e T T
inemsiem endidtivationaas eadeshejisheelisn Assary To spdeglip biological activities are

PR 000 LAl iRIREERR8 bRIMET BShyb bPSEhidRERSAN Aalysis; BrdU
control, neurotransm ssion, |earnin at[éd g{g{)m% .andh S
labeliriggerlleoHoing: FRETBFES. £ TS &9 10 POrbomesis ppeh as "1
mémdﬂﬁﬁoﬂﬁ&ﬁit@ﬁkaw Eokfeeoi@nd iasgiagemesis assays such
néuronal (NNOS or NOS-1), cytol cine-inducible (NCS or
NOS-2) and endothelial (eNOS or NOS-3). eNOS i s

menbrane associ ated and eNOSihocal i zation to

endot hel i al nenbranes is nedi ated by cotransl ati onal
N-termnal nyristoylation and post-transl ati onal

pal mtoylation. In preferred enbodi nents of the

i nvention, the NOS is eNOS. 10By "pre-eclanpsia

anti-angi ogenesis index (PAAI)" is nmeant the ratio of

sFlt- 1/VEGF + P1GF used as an indicator of
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By "pharmaceutically acceptable carrier is nmeant a
carrier ‘that is physiologically acceptable to the
treated mammal while retaining the therapeutic

wo%é%ﬁ;‘é‘&rsé es of the conpound with:which it | Sepuszo07012787

adm ni stered. One exenpl ary pharnaceutlcally
acceptabl e carrier substance is physiol ogical saline.
O her physiologically acceptable carriers and 25
their formulations are known to one skilled in the
art and described, for exanple, in Reraington's

Phar maceuti cal Sciences, (20th edition), ed. A
Gennar o, 2000, Lippincott, VVIllans & W kins,

Phi | adel phi a, PA By "pl tal ] f.actor
a¢ thoeRyiesciiedhseain Oin MefrArD; AL ,glp&f st 2 %&a‘i 3 éﬁ’m et al.
RTBYOH AsS3 A4, b6, @ﬁ@wnlasrdafdt gied Myl ConRDER:1995-2001, 1994).
accessi on nunb r P49 th %%Epas 30 PLGE  1atin ngn-

bi ol &y ealtblgepdqglip |§’r SOy PR R S RE R A8
RSN KEnd SorioheF eyﬁgg%nfmﬁ $nchres at drstrepdrionfiles mqtraqular

di stinct isoforns thrqugh i ve spli Ghfg700Ma0: oo
PO/ S B BB PRL 37 R A S Epp e TN d0%6, o0%
99?‘5% Qﬁ%gwa%,fﬂgﬂm%é an t0aS4)rio yhd amino péid bﬁcalgn? qndgomﬂme

%ﬁﬁf@ﬂtﬁﬁﬂ 'ﬁ?n an tg: : ?Jo%a??:r&éh SCF&URIE]S én‘aﬂBlﬂ Solubie endoglin

pro gr ati on, and acCti vati on
cadf reanld Gbhehé alleaegh bEthe paanitirane havng fwﬁm@%@ye@r@%ﬂmc

e?,%/ﬁmf O&)MJTB &gﬁiaf &Lav‘ Q bt Anfl6BEikI487 ‘éﬂﬁ\!ﬂﬁgﬂ é?ﬁoghn producing a

i on, t|on d|t|on in.5 a so up
semmnﬂnglnmlmudwamwﬁwem Y 1ot %feh?jefﬁiﬂslé‘tm e

ﬂo?@a%gﬁ& {RAER the Fepfiie foallé L%@éé hﬁﬂ]&ﬂs ﬁ@:ddﬂy ele®Rd off in the

a or ecla a. nor. s
Gap IR RS 44PASE) ST i SPETLN pagBgE o gpino acids
16&947@%&@ eBfocRapoIVRE ﬁ;tﬁie AdBitirehiefstms &f s3BBiSeAGegimB8Bntemplated
a

bl@b@ gnwe%logg{lélﬁﬁ%wp %ng@%ngu%ﬁ%% %D{I%}GB.G] (r)rg%géme) to

DELRRER) oftthe @M EAdudlin ghcfmnﬂ«‘lﬁlm& m,@ulwqm@m@enmal to

BB B R8T RSE (g 18 RS hin, iclugiog e
peﬁﬁﬁamkedaa sﬁlubmecomactallg avalabBERRER D) Sysiems fatglog pumber
7- eé:bg%tga?ﬁr 1&%&«‘% to gﬂl@nooéclc@%rtb 557 éﬁﬂﬂnan@ﬁ%éﬂ'n shown in

pregnancy rel ated hypertensive
FEIG@R:EI é@B (this inthe mitug wrecsPialer dempin withtaeprpEde jeader sequence

SoHepti: SSRGS 86k Miptiesitiertifial m@a n#Pghdayiined in

an |n re se 1n bl ood pressure. 15 |ncludeg? NG ubi
HIRSEEE 3Uhand payeolupepiifs Bbriiesips g ms oL ipfgDs of soluble

RHE oM thCrPfQuisd ﬁHBﬁﬂﬂ;g 16 WEOMGFW& al} should be noted

I I rt
t?%éﬁ%ﬁ%}?@n%?é@ty g@ggl IHE'G %o,_,lﬁn S \Epeq ef(vgl 9%e 1eader
RBlidPidgaencp ifindlatial. THemniberihy pleridegiii ﬁnwmpnﬁmmwm, starts

S S R B A s 29,

sdmmb endeelin not &lsb inhhaﬁe ailmﬂatuxgtﬁesuaémm;dwsm Tragragas that
20 Iscfulna%%ﬁc)!n? gg%Iea%g%%%e I8 Bkt Hﬂainl?aﬁ‘k‘ﬁ%%ﬁﬁﬁi%lo%bal

|n|t|on

acpwey eBiefeamsd |Sd‘able@MWWOEMP@PW@PV%%%“&P%‘B?@%‘P@@
| écﬁ@’}ty knGl @{rﬁﬁ{getf) k@ieafdy sﬁB‘nQﬁ ge: ) Ez@lﬁl))/&‘nélﬁbers or TGF-P receptors,

proternuria or edemn, or glone

mb@ﬁtmdm bﬁlowla%%"@ﬂ eﬁEGFTﬁ %ﬁ“ SREPRETS: 8? TRy PLinhiiing
ARy R eabiUBo4, Q0PY, BATIANC%Y, 0% 600%,i70%4, BE%0%0% for anore.

récent preégnancy. All fornms of pre-ecl anpsi a, such as

premature, mld, noderate, and severe 25

pre-eclanpsia are included insthis definition.

Pre-ecl anpsi a generally occurs after the 20th week of

gestation. Pre-eclanpsia is generally defined as sone

conbi nation of the followi ng synptonms: (1) a systolic

bl ood pressure (BP) >140 nmHg and a diastolic BP >90

nmHg after 20 weeks gestation (generally nmeasured on

two occasions, 4-168 hours apart), (2) new onset
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5 proteinuria generally occur within seven days of
each -other. In severe pre-ecl anpsia, severe
hypertension, severe proteinuria and HELL? syndrome

WO(ZH@IBQ&% | s, elevated liver enzymes, |ow pl gigl@bshoPhsr

anpsi a can occur sinmultaneously or only one
synptomat a'tinme. HELLP syndrone is characterized by

- evidence of thronbocytopenia (<100000 cel | s4ul),

i ncreased LOH (>690 I WD and i ncreased AST (>70

I1J/L). Qccasionally, 10 severe pre-eclanpsia can

|l ead to the devel opnent of seizures. Thi s severe form

of the syndronme is referred to as "ecianpsia."

Ecl’'anpsi a can al so i nclude dysfunction or danage to
Ewaasz stsmr ﬁxéaﬂunﬁg these stichieasretinewh i ihe aftend described in

'@gn Lt 9}?@#@%&& Sys%%bn?)e j%?&éc?éw%e %Bﬁﬁgﬁ)mﬁngudﬂb%mmum

and PERT RublibeioniNh é’@@pﬁ/%h@kincowcﬂmm &y sderengee 3oF s

SRy, B AL o GURMERAS2D B, e

il bit haglkg@negl induced by W—ﬁmmm%twwﬁwmn@f Simpd 2/3 or

Hé@e%gl_t ﬁ%hﬁnééﬂai BaRRsGL Q;Iub?é/ %@ﬁﬁgﬁ%@p‘ﬁiﬁgﬂﬁw be

or <34 ) rostacyc in
ipndatad frampermiely affsowumes. puehias Jopr MpmpRbaLBIRR o GUS (EripvHacental

1R8udrCeR SR fHiSparddlbyl r8cdIREHHE BFsynfheB D SRR The €84 kdluble

from prost agl andi n th ctlon of .the
SRS EAI I FEPHRYETS rﬂodgﬁ?ﬁ“ﬂa%%’ éﬁ@q@l’ﬁgﬁf %ﬁﬁm derivalives,
SWidkt Qi athnbyoriassidbglin Sildaintiad, iensfplaco i ch ﬁ‘e described

%#scle PA 2 biological activity includes inhibition
°%l at el et aggregation, relaxation of snmooth nuscle

r edu@y @endedlinyyslctmcii”dnthepit Ian‘mn]am;amcmwwheades any of the

! 35' S;%ch %xsc% bPGovY aﬁgrdégf&'giebpﬁ (%%Héjf ype%ﬁn %&m of

1f4rea=gm% rwthtere es:one amodamhe cleailpepfidoganeice erxhafn%ﬁ Jencode the
SO LitRain(d 6%91%@94 &3598 b9 eldh3Ah8de0 B ransmembrane

cation cosyl at’ion or

Joiredp laod proa i4ompodes %@tm qyiRplasiyic ¢emn fsee SIGYRES 1,24, and

IR HeRArdny, AL EIBImMR ALY REP k@ BeOiny RE Bl s@ﬁbble%hdoglm

constltutlng a, non-naturally qgccurrin | de_or
RebyRepides described gRpve PpisSHbSRIBE ally % HisPod! gﬁoﬁfgﬁ(m %x} 759, 50%,
SRIRI0%:, 95%20643) F126, BN, @VQJ oi tml%) t6 thesmdieicdcid sequence set forth

LA S W A T

1=atifd Eaefd? eeaf;uancpr(agmmxds ukﬁse;ct not haV| ng a preghancy

rel at egten5| ' .
R B ol SRy a5 B G SR o e
me@mme mweaﬂ@mmmn fomens Swriphdinggite forareantibody.

I
car m)ebs}t DPIEARIC Yrele 18 detdcRioh BEa ga,-ﬂes;r pefypéﬁrag BY standard art

fore the detection na
mewapethedsp Ept axamipiee relyeatide PXP@%}EW lagﬁ?fr %@edmsem
@Bmﬁglm%kﬁﬂessuﬁx 18 Whbeadtediifly SSutiRirS B108iH RPEiyRRSsdBhain

hi st or egnancy. rel at ed hyp tenS|ve I sorder,
rg3Rdign and %‘1 FesSigR IsieR HHSrs 3 1% CReor
I(Nhs&ﬁx@&@@dﬂ assz@sﬁ\d%&ﬂ@ 16 dasidre @btftdnfl Ieﬁﬁl‘efsﬁ:fxﬁéﬁl&@neraﬂy

tide at .a kn I conc tratlon €.

et R 5o Jim i PR NS P EFRERY RypBr Pk pipumosorban
asls;@qEﬂ,HA) &dﬂiﬁnﬂ&n@&s&yﬁ(ﬂlﬂﬁpﬂhﬂn@meﬂmﬁmm Bysmon

r ef erence tandard i or
TRIERT ¢ d"Fro! r?? a1 e er e cgﬁ ?q%gnﬁﬁogp&%ﬁéos?%ﬁ?
reference standard or | evel can be a val ue ornunber
derived froma nor nal subjec& that is matched to the
sanpl e subject by at |east o % of the 10 foll ow ng
criteria: gestational age of the fetus, materna
ageonat ernal bl ood pressure prior to pregnancy,
mat er nal bl ood pressure during pregnancy, BM of the
not.her, weight of the fetus, prior diagnosis of
pre-ecl anpsia or eclanpsia, and a famly history of
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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

,wﬂqaﬁkgﬂgptloned assays (see expression ), %%Tﬁ%ﬂﬁ%ﬁﬁ%ﬁ

an untreated sanple By "sanple" i's meant a tissue
b|opsy cell, bodily fluid (e.g., blood, serum 25
pl asng, urine, saliva, amiotic fluid, or
cerebrospinal fluid) or other specinmen obtained from
a subject. Desirably, the biological sanple includes
sol ubl e endoglin nucleic acid nol ecul es or
polypeptides or both. By "small interfering RNAs
(si RNAs)" is nmeant an isol ated dsRNA nol ecul e,
iRk eRisBbheng £ ah &1y sid, Rl Bssivvedl 1650k aae@m(ymhommb@ﬂ@bw ~flight

er abl eater than 15 30 nucleotid
(VAR R E O ) s ST PR P R ICTOS00PY,
ﬂmﬁs&ii:é aktivatedl cki Btite (FYETS)] mdfiee cttomerly mb well at keays based

S et Se S b et DS B Py Pl figemrion

mﬂs&th@métemlwdnmﬁxéumlmlaMareslﬁmsd redetail ig .. Patent
%ar}a‘:u. 1& gﬁ iof Rbd. Bbdk (Eéfé}% mdry@tﬁmp:g&& 1]% rwﬂo%/@t;sm

ex are 1 ncluded wt s n
Aml eeowound thm Jerpeapassplyblesndegiinfioveln fat W%, 20%= preferably

QRO hsber Lﬁaegslt@@sesi 509081 Sst PlerlrahIg 8f 1c6ks BOYY, 70%, 80%,

rti al purl RNA, essentially. pure RNA,

9@%@%@%&3 mmdﬂieéeamﬁmeﬁ%fﬂwp%ﬁnéa)é@edn@nm) as wel |

?&A albﬁyeitffﬁgmwlg faddnt Qg&f&ﬁh&f&b@%é}ﬂ{duroahh&exeaﬁ& idolddgle. This
/ e a Lon, de S o 0

PR ARPIR PTG B o8 A on b oS Pt S oo % Yo, or

b4 eftht £rals lengih diMigd rafbeericbeudeld néid arvliefule or polypeptide. A
on-nucl eot i de eri agl,, ) h t
=Bhmgonid 1023550 0: 8 857 Boreubufoot 3t o gy 08, oo
’(oax 308N 20MHN 00 125G US0E ATHYE$00Hr hhe rmwndebmao 20, 39 40, 50,

% %E){f(g 166"‘1‘39 ??%é% ?5@ 3%0‘60%% Eb@;ﬁ& m)r X 61§0 acids or

dfox ’gr Ggup. déesin 1 S
rmre 1 Eeexpple@e&agmmw@ﬁ stluble cadpelin durherderfrom 4 ¢o 437 amino acids

[ g6l J
ERRBARIBEADNELEALY s, A016Ias9 R ANBINRN the feader

eoxyrlbonucleotl
segIeneOt fr%|49 to 499 amige H“iéﬁat“’é feg RQRS7Hming %‘%“éﬁs ancfirem 1 to

1@313@&599%@6@@0 o prrl 6@ﬁ1ué1}3&ldéﬁesent lnveng\llA onh

nee on e S |c|ent Imlar to na t hat

't e o e P G e AEB A F T dpfe Counting From
thdANAL Jay oﬁ&hﬂlﬁ&ﬁeﬂﬁfa&l ensiRMAiperied eually feférdhd to in weeks.

o <pEoh R TRREE s W APRL g R aORRE R SHER PlRE s

mﬁmhtpmtﬁmrsﬁeﬁan@m&SOﬁpreMW\S into a cell or an

bt LRy iy 8T PRl or TERRBHE, Kiften £ el ot or
Heredegpyalenkciampsia or Ryegnansly jpdused hm&pmﬁoxbjnﬁhﬁ fvgiect themselves

Jvel k&S mbSiviBaRtera protein or small nol ecul e
conpound th ag bi nds, prefel ably specifically bin

sol ublyehemalogrysy 1HBFYE apY Befs o Rroign §%ﬂ%ﬁ?€éher?aea ra# Tgast 30%
Hakrdeh g JmbR ;ﬁéﬁiaﬁly‘%,@ﬁ./&, 60%, 209RN1§196, and Anc@PreRAMY 90% or

ant bod -rel tide, one or nore ns of |
A boaabey B e SBe R SR oV R B B arison
seqEacy. i A “hdiﬁ(ﬁﬁ@ﬁiﬂ Agpteit Gdnedlst have at leasBpne Blologhth]ezcﬁ'bity df the
&Wﬁ%ﬁ"@ P]mt%lfh Z‘I% g?q,t]a%wr}fn{ E'rf\séplesge@; t1{31'1#1'1 ofico anson sequences will be

honol ogous to the protein defined by GBnBank
accessi on 25 nunber U01134, ?pd that has sFIt-1

bi ol ogi cal activity. The biological activity of an
sFlt-1 polypeptide may be assayed using any standard
nmet hod, for exanple, by assaying sFIt-1 binding to
VEGF. sF11-1 | acks the transnenbrane domain and the
cytoplasm c tyrosine | dnase domain of the Flt-1
receptor. sFlIt-1 can bind to VEGF and P1G- with high
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-10 endogl i n does not bi nd menbrane bound endoglin. In

anot her exanpl e, an antibody that specifically binds
to soluble endoglin binds to an epitope within the

Wo%&sfe@& ;I ul ar domai n of endoglin, particul q.@r)hs%mlﬂs-,

ope within amno acids 26 to 437 (excluding T
peptlde | eader sequence), anino acids 40 to 406 of
human endoglin (see FI GURE 3011), or am no acids 26
to 587 (excluding the peptide |eader sequence), that
may or may not be unique to 15 sol uble endoglin
(e.g., in the three dinenstional structure of soluble
endoglin). In another exanple, an antibody that

specifically binds to soluble endoglin recognizes one
a eagioiUeengifio bdids, amiferebla P Bl 44 08ne& I0sHLRA. 108, b 428480, 140,

ﬁ@d%d bg]@ %Ob r%SEI 53 8QPar leabst 587 aﬂ%)’l a&H?blex‘&Bre 'P%r nucleic acids,

meant i nél uding

o BB CoBRRTIRE SoavERRAS AL seerlybeat l%%ZSaS%P%ﬁaISO 200,

Seam, 380,08, 450, SRAE50, 30030, R0, 80¢; 8be, 1006, 1udet 230, 1311, or at
this definition are regnant post partun1 an

s bﬁl@gﬁ!ﬁtﬁw “Homology ppovelygiietenin 4 syoptotial similarity
wkeéanlaﬁ@bmpeslm afaﬁlaghmdsesaﬁa d’xe@froi@iﬂ di&‘ra@ﬁieﬂ thereof to

SO B bt e2b i Bt Rotnbhes el SFRRB sumaen

ﬁ@ﬁ’wt e Prodohion ﬁ&%}bt&ﬁ%thﬁ&% Woﬁﬁﬁém@ﬁ%m at issue.

98% 99% or. 100%.s yence ent th a_Seco
e d Pt Rfe 5 Bt ing il SnhE 608 Soquence
wudmgirlﬁagmentsbéradzﬂ tbatemwgl)]ﬁ nf biedine maepreﬂ&ermmed antigen.

& ofl E%y e?ﬂ’e‘gﬁﬁégﬁa@ﬁ‘?}% I%ﬁﬁéei'ﬁ{élgas%ﬁﬁ a?tﬁﬁvamb]e

Joanin o aslmqmd@en Byl aGpedy Py Wmmb‘é@?hc@%b é%ﬁ%e@m CH3, or
EHREIHR %k‘ﬂféw]&mmc e Wé@ént%@&u&ﬁﬁﬁ{s}és a framework region

sequences, exon. I ntrons, pronoters, and genot ni c

@8&; a%\ﬁ%%@waéléfﬁbe FEBAEFEFHERGR? RSB pegpPlingnd 2
askchifRL WRGEETIR 1 g sibRedallythé AR kid sequence

q@ys that are MAtqwﬂ Skil],in the art, for
oG pmman ) Fﬂ?? R 2ETE S put er  sof t war e
such C&Sleﬁlmyl i’lhtﬁﬁhn%ﬁ ehiRsyAbs @iﬂ'ﬂi’lﬁoré siirdolacidlresifues aftfbduced

terna 198 Bi 0 47 195:
ko o SOpe ot SRR e [ pencih A TP ppady gl
ddnipnisemitisastial§BIUER! (2983, )anagm:m two, variable domains (Fab, Fab',

283P I
RN ey TP R Skt AERBPEBR o é&ﬁp‘m‘* o tose
offa iopdugian nsei@fu@iel@ﬂmd gl oy mbgﬁaeﬁalmai}lmffth“ egiqng apsfhose of
%ﬁﬁﬁmﬁkﬂmﬁ{ %Eéﬁhs(\%?één%e LpeAuntint S0 BRModp SRRy will

tschul , S et al. (1990) J M
Wsaqtéeas%m@ey of mwg%@xsqvmfsﬁﬁsm% typically that of 2

MTm&mM@oﬁhﬁsbﬂ“coﬂpleﬁ&mﬁbﬂﬁ&r&m@%WCm is meant the

DNASTAR). softwar.e. Ln addition, .those .
hef Bl Rt pe i Ao AR TR SR P e Shfumoglobutin
i antcat § clffail'[s BeSiamiengriatezign (ERY” is k@it diet dequdngesoflamino

t hi eve naxi nal aI| r
P Healedh e LB BB IR s Ra IR, oP Y2
Wﬂobuﬁmhgmammmchm | ength of comnpari son

se u

0. JE ¥ R oy A o g0 0B o Y
prac@seimsohe pyental 28quengG0e- 2356 imrers CDRSY, ibopongensiisBR tay be
mitbgAieA By 3bsHfRh, HRfon &Ueletiln BEAIGECOoRGEISe b hﬁa the CDR
Ien%th of “conpari son sequences Wi ll generally be at
| east 25, 50, 100, 125, 150, 200, 250, 300, 350, 400,
450, 500, 550, 600, 650, 70044 800, 900, 1000, 1100,
1200, 1311, or at | east 1761 nucl eoti des or nore. It
i s understood that for the purposes of  determ ning
sequence identity when conparing a DNA sequence to an
RNA sequence, a thym ne nucleotide is equivalent to a
uracil nucleotide. Conservative substitutions
typically include substitutions 15 within the
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poefbiablaiHO% anusoE PR ALY AS LaF S e R

30 Massaque et al. Ann. Bev. Cell BioL 6:597-641
(1990); Massaque et al. Trends Cell Blois 4:172-178
(1994); Kingsley Gene Dev. 8:133-146 (1994); and

/ Cell Biol. WO
wo BB 2 et Us2007! 912787 116: 1017- 1021 NELI7) M-

described in Kingsley, supra, the TG~ 13 superfamly
has at | east 25 nenbers, and can be grouped into
di stinct sub-famlies with highly rel ated sequences.
The nost obVi ous sub-famlies includethe follow ng:
the TG 13 sub-fam ly, which conprises at |east four
genes that are nmuch nore sinmlar to TG-j31 than to
ot her 5 nmenbers of the TGF-8 superfamly; the bone
onBRpho e that sifsrdseeneisoreimeond i Fitirnthe GesgRRup g7 the import

a‘ﬁﬁ ' SS'qugmlil s, REwiRE S5l ﬂét B@éﬁen@fvnt WRuAhD atiBist $5%,
|n- |h||h8’ entalglc
P%dy residues

\Jiﬁgcyfrgs%mg@ﬂ) tﬁ&@gyft}i@'}ia&fhw &R Ve\jqnﬁ@lﬂiésdqh&w@@f mat i on of

ectopli C bone and carti]a e r

sklnﬁﬁ'W@W%F%ﬂ%ﬁ?@gmengﬁﬁﬁ ﬂ$ +§ ‘ﬁﬁ?ﬁ bérliEen
coBipleastREurPpdltefiotiad sel]ﬁeﬂwmbbmnnd‘ﬂhambﬂ gsderwatidns conditions

oste0|ndu ive a i nc r
%@?%cyo%eteh%gw Lrmedt WP ER PR S TRl e Kimme,

mf%ﬁrmnjzmat 1mso°?amam Eor(e@ﬁplb) sm@aiﬁsmoge;entranon wﬂl

Ctr%‘rr%i’ﬁl Lo eyt g%gIgPo mgrg!l)\e/rl neu?{l}{ ro%w groMﬁﬁ]%iggreferablyless

tbﬁ)ﬁllé)rc 500tmMENtaed SO v tispdiuDPFitaiRTE0RESE prsferally lgsgpthan

| ng can be
BB I BBt G808y e ki
dbe@mdgn@myé’deuc@ ghrgamic a@lvm&ﬁ z oﬁnam&ﬁgw echjeh SEpgeRgy

nE @&ﬁéa?%e Sﬁdain@&' ¥R pfdBRc 3m ek 1Ot atioRl %%@bmﬁdﬂﬂ@&ﬁd most
dence romith context inwhichit is #%é Y

preforAbICat Jopst @Wafm@g h NFDECeH EEmBFalrs "1"’8?1 il
RirirhriR8ndREaEShaAtrds @f @EI88% abduy 30, ford prefepatipoSat dbast about

the TGF-J3 syperfagni.l aphronti ate, ue et
G, s PRI bR Sy P S ool Baahs, sueh as
x@lbndlz&;wumme &aabentiadivn of Jetdgdnt, 37, solB@vJodeTdisullae PRDS),

t t ul at i f
s elysiop Pr iR el serih DA, dis L EMb3b bt agied i the e
Vﬁ'ﬁrﬂ!s ﬂevehpm‘ piriegérgy asnebcemplishgd hye strabining tiesy V@ms conditions as
%F f%éacﬁel théHtHi d&az'uln WHiIch:ok 864 O 75'0 mM NaCl,

can ate The synthesis o

TﬁamM mspdmmnme aBi/ 1% $RS. abwpp@ Paafere m‘?@ﬂﬁ@ﬁﬁt}’b&ﬁmﬁm
42 }Q{”@g M&lsﬁmmﬁaﬁﬁ%ﬁw 1% SDS, 35% formamide,
n| S I‘ atl on

a irectly to_the patient or
RGO sy reg LB ADTEN PN fP N oot Bisterred ebodiment
R RidBSHAT R Gbolr at 88 @IIEI0amENSTY £5 mibetisodianCdise, 186 SDS,

gra' e o e O

ﬁj@%ﬁltﬁt}ﬁﬁeuﬂnedmaheahso mean an anmount that

rehdiBy
when dn1n|s d,_eit [
to t %ﬁ’f% OBy EJ R’él v o{%pf)‘?'o g%&%og aflGlsbWary in
gﬁhgeanjr %ﬁlf mmgagcsf c@mltpme cetbcadqﬁwébmalwnmw gl by
Uf fici 8}\ ovg Q0 jrlcRatdits Qﬁﬁé %03

sdl o [1Tn or sF11-
cmmmmsen prbjt hewesttpg @m@ﬁw el exagple; Wb?ﬂi@f@ﬂ%ﬁm for

%%%%Bﬁ%usz 07/ 01278 dbg%mﬂ%?/mltafg\gtl?%gmsﬁdém

meant adm ni stering a conpound or a pharnareutlca
conposition for therapeutlc RYr poses. To "treat
di sease" or use for "therapeutic treatnent” refers to
adm nistering treatnent to a subject already
suffering froma disease to inprove the subject's
condition. Preferably, the subject is diagnosed as
suffering from5 a pregnancy conplication associ at ed
wi th hypertension, such as pre-eclanpsia or




T

15

20

25 -

30

By "vascul ar endothelial growh factor (VEGF)" is
meant a mammal i an growt h factor that is honol ogous to
the gromh factor defined in U S. Patent Nos.

Woé{"’?*g“%"zg{l; 5, 240, 848; . 5,194, 596; and Char nggk: 5])%12787

~(Biol. Reproduction, 48: 1120-1128, 1993), and
has VEGF biol ogical activity. VEGF exists as a
gl ycosyl at ed honodi mer and 20 includes at |east four
different alternatively spliced isofonns. The
bi ol ogi cal activity of native VEGF includes the
pronoti on of selective gromh of vascul ar endot hel i al
cells or unbilical vein endothelial cells and
i nducti on of angi ogenesis. As used herein, VEG-
chitfid, W@ smosiprefiably Eaﬁ;@mﬂm&omcsaﬂarmm{ gisgdinm citrate.

%\%g;?%m\/EGE’VE@?\é% %1' VEgﬂ:Sr aSD‘TPS Cﬁefé’@_z.n%rsmf:ﬁ]gé 3 femperature

OFEGE4s2 dbat 2VEGMGS picSaiiny phat( Fissdivet 429C, ahd most prerably of at

%%{]a%st asi s % {‘é &%%ai%%%ﬁjf Sé@%} ‘V\%ﬁ kg{?S|9‘svisld%(%(k:]}|‘r ?1%56 ?%30 ™M
Na (. 3 mM wispdiNositr@e.4nd 0288SD6, I 9mpsopreferrgd smbodimegs wash
sﬁ‘f:.& %%Yoééﬁ? 8. 4@9& fi‘ﬁ ?ﬁuﬂx I\fa@i qrseﬁﬁftrébéiﬁm' dhedik 954 06}5/.?31:)8 ina

nmut ant forns such ‘as the KDR- SE| ect’i ve

Wrﬁfqmeé@me@m@t \veétstE@sm“u qsedr 4t 37§ i 1 aM TéaICI { FmM
titdlum GaeHY) ardi (01 A3 38R 05 A0 Fdriatibhs Si5@Es RN &kiBns3Rill be

VEGF al so i ncl udes any nodified fornms of VEG such as
TEAE @PRREERt e Hete fiifladapthprast Toybrigizatipmierkuigues are well known to
70 s13A6d 98¢ ard @RB)re déémbémgﬁ 12, ¥dntdrfang TRiVEI (Seierce

DR TRD I B e e ﬁ?af TS A LAy

Ao evdl. (bsten{ Pragocohmu mz’em Bidlegy, WileyClntecdcimnge, N8w York,
“MECLOI | ¥ usy o

2g¥ @f ggﬁea%#%ﬁ?l gﬁgyﬁwo?e%u}a? Clo nga#%mgs @Yﬂfﬁg I& addmic

Poia NMeay Ylodk)i amieﬁarrémoﬁcr etel. ,dﬁddculﬂr Chovogbid riah@m@r:v é@w!, Cold

%%%%&%ﬁg&&gﬁﬁgss%wkque restriction sites,

e capa e of autononous repl ication in a

def i Fydintesrterine syeyth etterdeiopd RV SRY'SHS areanifatyndtomegpaiing in a

bRENERREwhiSh {sqé’ds%ii{ Qt)*jblm%ent%f‘ﬁf‘é?ﬁrgcﬁcte&?&é'vféﬁg}@ for the gestahonal
pronmoter operably gene_ or codin

age efibe fetps. H}?&Hﬂ?%%%@ﬁ?l%@ra%eﬁ%m%ﬁm At °2t" ﬂrﬂ’wmghf is
aaﬁblﬁﬂ?esls &aﬁ&moe%&e@ lbgshﬁ) ok ‘B&Io;iﬁﬁS 1@‘?1@&6&110&&]‘%1'5?9@&:16&1 age
t he..l nv I‘ ent r (0] ow n
oG iiPE 5t Do 21 e e e R A s Pt ent s ot sex
(zmmahh Bomeaucmter E@méozmu-ma 0%050f Thdze idw ammgaght babies

FI GURE.. 1 chemat|c n€ protein
Erahet Pl R S R 0 el ffen
Hl@ammb%@qmai@bwﬂlZPGRmﬁ@’pel | uci da domai n, CL:
pot eg}g ‘ﬂ{e&ofln%ﬂ%gﬁeﬁh% eA(rﬁ%@%a?%e%ég’ ?c)r e&%pi% he compare

rel e e endoglin, TM tfansnenb

tedpreainof apalypeptige exvalei Etéﬂ%ﬁi?ﬂ*fe ofisgesest. hExegnfgﬂa jmetrics

- iRARk! B8 abSndt 1i8ANE o, nhdiRnd BRI fBHad Bl oRitRALQ G&hMs ratlos The

starts at the giutamc acid residue at am no acid

npefres JRpbe2Bed i SRS WiFRD hstebscrimipptepigRvead vt @eepé?g}m

- sNe1, YEGE P, ubiu@ atagion ﬂ]eFéccﬁUBE saae&hﬁmg fph@nancy related

edlcte d se uence
WS St P PR B, Hita bt ofio! sublect
Diepmiding: @rthe meinc'Zﬁ)tt is bsedﬁlimﬂlbgldsﬂc indicethr bf]ptbgﬁdh&y related

R RS NSRS DRV RS Bl . rom o

Nort hern bl ot show ng endoglin raRNA |levels in

pl acentas from nor mal ggnanci es (N), placentas
frompretermpre-eclanptic p#egnanm es (p) and 25

pl acentas fromterm pre-eclanptic pregnancies (P).




10

15

20

25

30

FIGURE 4 is a western bl ot showing endoglin protein
levels in the placenta. Sanples are fromtwo
pre-eclanptic patients, p32 and p36, that presented

eth |srael Deaconess Medi cal Cent efpdy
wc%ﬁo&b@nﬁgﬁ ‘Fheﬂ{?%&%lmw

ernal serum from a pregnant wonman. stern
bl ot was probed using a N-term nal anti body obtai ned
from Santa Cruz 30 Biotechnol ogy, Inc., (Santa Cruz,
CA) that shows both the 110kD band in the placenta
and a smaller 63 IcD band that is present in the .
pl acenta and the-serum sanples. WO
2008/ 030283PCT/ US2007/ 012787 FI GURE 5 is a
graph that shows the circulating concentrations of

SR BLeAREORIviHE 4 FrepREBPralitiddhypeftfiive i@t (3olublk éffloglin

B T BRR i ERee B ST BL O LT P A ot B BB fcton

odﬁital\(ﬂ-éel-l- b&hﬂd) bd)lﬂbld eﬁmjnneﬂs-l \\evebisainiagirad Hy wichdviring Dk

<Rl 5 R P B AL e -

\(Eﬁf oPICHDERA, are Bheﬁmnekhbjammmg thetareohid] fee A0 gf free

VIR S HEDN O SRR AT fiom deo

rffe@RE 26 thesprereghamphia ghngggqni@nd@%\@?ééﬁb ubbethenseiegpiens the
FSRRGRELhabik Qﬁthﬁn ab sn bg&%&é@ (&1 -ﬁb%ysoa{mogﬁn

pregnant wonen t hroug pregnancy during t

polPeRsids)RICHe é’teaamqﬁﬁs waéargrr@mc i thrrolewing: '(solubha endoglin +

sFEBRIGE. AS iRr kS hs AW SeithBEoTRAB 1 E}Eel:nplm'y metrics as
concentrations for the fjve different st UdY roups of

BBETRA ff = WRSHERFRTFTSs B SR ERASE Febielp BEPRerG i oF Sclampsia

AfdHed bSangiRS indludesitk nRganrghat pf theNel@of sFit-1 and soluble endoglin in

TR i P P T 8 SRR AT EE TreAele yalye of S
mmbmrmmt(sme@hmmwzngn@fmﬁnwg@mm [dpeoduct =
(%ﬁtrl X slﬁsnggﬁlsthggécgrqg 11'[11? er s%ﬂ? xvf:yEpA %eﬁ '%ifhe@é%ﬁga

e v a ues
Vehld wﬁtﬂ“ timntli 1.5h gr ogente.iamdeikive @ﬂm@ﬂéa QEMQ iglicator of pre-
<Ak s;ara.g LAgs %ﬁ_ ﬁd&ﬂ&m’i ﬂ{EHJicE Mﬂe% tﬁi:gb&lfct bOhE b §Rler

graph show n mean

(E5He10108 HreisEng 10 GERE) e AR T4 220 S4R088 PP AR B gobere a

L8 oRAfER Blan @l 1B RKS: Q foksitivk GAke JILLEBRER Por (dSE
vpre ecl.a agl a VE(F’ E <§%ksﬁ F) GJREH:ﬁll@s a gr{ap pe)isa

d&%‘iﬁ"‘r‘f@“‘l‘%"%‘g AaBPERL S SRR - engi ogeni ¢ i ndex
val ugsya€ aRirtkifigs $fihd ircitiohan fintherielode BRfBNPof the mother or

cllnlclp ma re:ecla a_( PE <37 week
Suenrpeehs BEEEng oEhiEr a0y Rt Bt o8 s g envos, Tor-
Bscmlrﬂbloel’éihdbagéamélbvel s thr oughout pregnancy for

ter ecI a E>3 ,eks bef ore an
sy rrpnbg'n%mc Hg % B GPAS SRR Pfﬁ’%zym the
fahﬁmbabf nityid axldd@(s)d:kmb bﬂy@n dod) higinizen (NG ¢§ ogemilex enzyme

[ I
pr e- egsgyne%%ll HZ“ = %g%hteﬁ& W%%g andh%fctmeEll ytic site, an
Nsiempinghexysenaer S008in08bizE belamesiIsitriase sPhmm-thiolate proteins, and

ald-EHRRal abSad &m&%&h&w Hohdidtens @ NRDPHEMGOG duRiase. NOS

l'evel s detected in women during. gest ati onal

Pﬁi’%‘é@t%ﬂ@b’&%ﬁﬂ’%@@r@“@'@%%{dﬁw agpsRidinemitressn of.- 5
lDﬂuﬂﬁ&i 1L-2Ralo ]D-!:ﬁﬁﬂﬁr%ﬂ:‘ébﬁ-@ viadWbisii@essive
n0é3§:

weeks 33 of pre and nornot ensi ve_control s.
“@Jﬁ@e{’t@"iﬂg‘ﬁéﬂa fydRE LB EnPIcEs &R figmefiate. The

anti - angi ogeni ¢ i ndex Ievels
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5 i'n wonen during gestational hypertension and before
gestational hypertension (1-5 wet preceding
gestational hypertension (during weeks 33-36 of

wo%o%%?ﬁ@fy)) and nor not ensi ve control s. PCTmsEdO%BES';

I'S"a graph showi ng-the sol ubl e endoglin |evels
detected during The . 33-36 week gestational w ndows
in wonmen with severe SGA, tnild SGA, and 10
nor not ensi ve control s. FIGURE 17 is a graph
showi ng the sol ubl e endoglin anti-angi ogeni c i ndex
| evel s detected during the 33-36 week gestati onal
wi ndows in wonmen with severe SGA,, mld SGA, and
nonnot ensi ve control s. FIGURE 18 is, a
igperdomaisHavienbetvRen e AEYSTRIEEne FPdyrasHoDRINg FU@IF 8| o

@aﬂﬁ by deBuckee | RO SANRNPEEBRABhccRB B bS a Pigailtiethany diverse
gai nst each ot her.. FI GURE 9 shows

R?H@P’Gﬁcé‘rw@?eéfﬂﬁ Sugh asd%%pé'eqswﬁﬁﬁm og%xgﬁzglésmn learning and
rdrabiy] B a0 highREAEHNAidns @) daiaﬁled‘ﬂgmdtbxlmscl e actin '

(green) for gre eg] a%gtl c pla eg&(?ss Laken af 2 éNOSOr
weekdn {HE6 iR 8PP SR BRASETI ™ .
NC%S? ),fdy’tdklxdeam:dable ]gmm% a;]rmcasd) aﬂabexﬂoﬁuw éeré@a @gan-s) eNOS
n acent.as €.1:9 £
a{%@ D ageg ﬁn9 & d ?ahzaponq u;uligfl%c'l%ﬁ{)faﬂ%g mediated by

rom pa |eﬂ S Mﬁ term
doa’aﬁmanonal N-temﬁidﬁd@ﬁs@@lagmw pisbtansiationd itpylgtion. In

sou & BPEESHRRAS, SiAPs Magbs endol i n (r ed)

SﬁDO nusc e actin reen re- eclaqg
pl ac @ pee-eclkmpsiaantiranziogenRss mﬂ*% a‘\aﬁﬁb hi§ mpapihe ratig of SFt-

SRR, PRI B 51 RSP0 dhil ook 8D GG IPBAANgRAG: than

glin. Control placentas for. t

K rooppERbI, SR THRAD. TS SRR LR S PrEve

A HENERH W hid-dRlLapsRY dFrikR Bﬂﬁre-eclamps:a FI GURE 21A shows

an auio‘[a i'ogram from i nunopr,e pltat|o d
bl ot Besepbibiarndegin Hri-BRAFGRIL P o 3% ol D025

RhiLGIBERNIMGEP [Fo£ eiibipte, aﬁdlus ef m:mm EW&lg h@Mer higher,

an autora r m.i n nopr eci pi tation
RTE PR 20 @ﬁ*bﬁwﬁ igre O SRR gl‘%%Plcm associated
M@hﬁﬁrﬁmm@uﬁmﬁﬂhdmpﬁma&dmmdl fferent N and P

HO

1 Qures BT i b il ot Bncl o FfbByor) BB are

summnectersiecuéton wraqupmxt pprict xpressiomwieh bl peprepriate molecules

GoePSsRsR P B0 AT o de oo seeneeld,
t hes B hatueicatealiyeecepblscdrriay afsAagent hearneriati hypiologically
% Ig#’ e Rfthb E@m@&‘ﬂﬁ%ﬁiﬂ mﬁ@}&&ﬁmgmﬁia tﬂ@:&ﬁ&m @gupgrﬁeg 6f the

L S 5 IS SR e S0 AR e

SHEEQUBRARE & lﬁﬁlﬁﬂ}/(fgld@ baflige. I-U’ﬂfEﬁﬁhyEmlﬁQ:gdﬂ@\ht:&pfahIBtcamers and

e REL AR g SO R g o PP 16 1o

R&ﬂmtghﬁ sMantieliied Stiehes,) @AY edisomeh . Geumado, 2000, Lippincott,

S S C arepresents 1 ug/nml of
gmﬁg’ls% g‘ﬁ%‘bgr?ﬁs*’é‘% |51?epr esents | ug/nl of satl. E
+S 1 eRy énlavehtd Beveb fsiardPICIN” isfmepnt ymepmgliaEerewib factor that is
F
bl e B i B S SRR B Rufler o ond that s
Elﬁﬁ/\blnlggtch@cnm}‘ oblgHtis p glycpeistehbrmediey b?lgv@v@rtam VEGF
SRThE SS9y Bl ByRnts BlrsghlBakage: splicifk ce
S gggbrgggd |n§?ﬁe materials and ﬁg?hods C}ikoﬂgrol
(GFP), E-soluble endoglin, S-sFltl and S+E- sFItl1l +
sol ubl e endoglin. Data represents a nean of 4
i ndependent experinments. FIGURE 241s a graph show ng
t he percent change in rat renal mcrovessel 15
di anmeter when subjected to m crovascul ar reactivity
experinments in the presence of TGF131 (131) and
TG--133 (83) from doses lunging from 200 pg/ m- 200
ng/ M These sane experinments were repeated in the
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FIGURE 25 is a graph show ng the percent change in
t he vascul ar di aneter of 20 renal mcrovessels in the
presence of 1 nem of VEGF (V), TG--131 (81) and the

WOE’-@%@ %l on (V+Bl). Also shown is the effe%Tﬁjsé@P{O%mT

ion in the presence of 1 ug/nl each o
(S) and sol uble endoglin (E) (V+B +StE). The data
represents a nean of 4 independent experinents.

- FIGURE 26A is a photograph of a peripheral snear of

bl ood sanples taken at the 25 tinme of sacrifice from
pregnant rats injected with the conbination of sF111
and a control adenoviruses (CW). FIGURE 268 is a

phot ograph of a peripheral snear of blood sanples
thetkai szﬁ§ BIGE it bxfrestéd Bypeyid-fand eyﬂayﬁm-the@aﬁmin thapicenta and

Rk R e g MO EBPB B LR RGP pign. and acivaion of
etldorbeital cﬁlsgsamnﬂadzye:nbrénblagtwﬁs as evi denced by

sehi %'Q%égﬁlo sﬂl’n&rn?%g %Jlng{'lé‘. Qﬂaﬁgﬁ/ E%Mheletmn or addition in

Arro resent
a2008€030 08 BPEHI-UI0T7 00V EGE ‘nuclem acld RylciyRABay mdivativeof a

AAGEfTS R4 S SIS b o

_ tb@@feliqdwe@an andrans|desqibed| foy sEmpicaby Reafssteh é540ebeat /. 339:579-

sise StgRbpss Haply o BE (@@nyv%wwlgew MR- 119, BMosle AGR 1Y orphism

o] omsr ul ar. endot héliosis. FIGURE 27B shows_the rénal

RYSREGITEET 1 e RIAROLs FHbPREC o RRS P TiRAing; Tettce Pitgppis eduence, or

: M&hlmaaéu D reibhl 698 BerRl KoloGRRAShHlEs STMIOH b@idnagihssms in the

cpiipRlptastr Fepee 3%%?%&%3@%?# GO R L PLaq e ppyond the

%m:dacrfream heﬁda Neﬁo@lﬁ%&@lé%m t he renal histol ogy

for e ole and sFItg |n e

sh OWIté] g e ? cPFErF V\%F? ensw? dlrsf%rrdeﬁ rg%zg& tanexd/cc;n%ltlon or disease or
pg@@myuhans mdnath@mtbw shmqtanpd by & mcreasoinpidodpressure.

Igcgi e 4o gg}?g% arran al&x?es%e A!:llamk)% i Q}Acimhﬁ Bmlal}é piEdcfampsia,

ati on

_ swm@mwah eglemphiasgrstationp! hyrerepsian gygdioge,

9L oROHBENLE do5FAR 1N aRIEkd Lol o b Aol RBkckR s

varylng egrees of preecl anpsi a, contr

hpfpﬁrgwﬁa REREVERAGY mtﬁdﬁermee@?mtmmw mam%w&h a smali
féﬁge@ﬁﬁ&ﬁaﬂ bedSan A eskduld e mfe&hé}&l@&fga%@@:aﬁ@ with a SGA
e-termcontrols .and #P <0.0 0 re
0k PSR S500aiep ADREPE TR, 1 FIBHUSH G e R
r es UlByS‘pfeodclanpsinyl ie remitaly mﬂltﬂ-;?ysﬁm&;ihﬁﬁ ﬂﬂfi isuhegb@tired by
t . a S| a. . .
BB o R D BBaniif o orie by Yt BIPRR Qi sfibbeion, brgin edem.
liveredinzaorciopgig tion(abgotmulitiey duwtdb pregnancy *osyheinmleﬁ&: @Sa recent
PRARBALE Gl ks SRR SRR 530, HBRE g sovre
PrOcunpRia Bt upah@éé firz P qiqﬁuﬁwl é’rﬁreciarmsea:g%mﬂy gl the
R yled of‘s%égﬁhﬁﬁ‘ epAdlefnlafa i g&km@mﬁﬁ%&%g %&nwﬁaﬁon of the

run on under_reduci ng conditions and t

ed
followipg sxavmomp i) & gysjichlond nresswR &?P)d?]ﬁ%%la{]lgtagd S Slactolic BP

- >B0GaEHb aﬁerﬁmaw@ksl gas@aﬁohqgéﬂemug nvm@ecs bibfvRCARekidR, «m@sg hours

[ onmet r ana SIS RE 30 sho
agg@ éﬁ&‘%‘” 8rseh é‘ 3‘13' 715 5) patggm ina 24~
Hoﬂﬂﬂiﬂefcbﬂéi:ﬁbyl, oms@ngt@mdah &nﬁ&] mmpla liwiug adpzﬁﬁ:ﬁh/creatunne ratio

erl | ur erdin

>lé%g slﬁ%’r% °§1n°e lit:Tminelan lﬂﬁ T uc':“él I sur c%os%apmm
endoglin. Note that the am no acid sequence nunbering
starts at 26 because am no jds 1-25 represents the
| eader peptide. Note that th® sequence |isted as SEQ
IDNO 5 in the sequence listing begins at amno acid
1 so that amno acid 26 in the figure is amno acid 1
in the sequence listing, amno acid 658 in the figure
is amno acid 633 in the sequence 30 listing. The

numbering of the am no acids is adjusted depending on
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FI GURE 31 shows a series ofphofonicrographs showi ng
sol ubl e endoglin inhibits capillary formation and
i ncreases vascul ar perneability. Angi ogenesis assays

WO%BW&S erformed using HUVEC in growth factpgxr[ﬂsgﬁ%ﬁqm

gel Th in The presence of | jig of reconbi nant
sol ubl e endoglin, sFlLtl, or both, and endotheli al
tube lengths were quantified. A representative
experinment (n = 4) is shown with tube Iengths in
pi xel s indi cated bel ow the panels. FIGURE 32 is a
series of graphs show ng inhibition of
TG 131- nedi ated vascul ar 10 reactivity in nesenteric
vessel s by sol ubl e endoglin. Nficrovascul ar

§e%a%&>iré%é1a\£n1%§]a & %End%@&i&ﬁ@?d & (1) & diaveis BPs LiasmHg (generally
nmeasured i nthe pres of TG:-1 or, .TGE-

TBRFFIFA OB IYORPRGPH 4198 EORR Bﬁﬁz}r‘f’é Qe g%éﬁ%%%ﬁ’oa
hERuRHeHAITES whmE ecnokipratein is al2ddioer eidoygllegiiogior {wo random

jig/nil. The n of 4.in deps, .ex . LS _
i aRetinsparei far T AP BT SRRRS o s S RER A eribibion and
@bitatia pénetal MAErovitiiGEHeh days of earyy ather] By seyogs pre-ectampsia,

| %ﬁ%’%’%@f’ngﬁ%ﬂqgﬁ"%% f’rﬁteglg?lﬁ; S EET PRORESBHL WhedIAN) Sievated liver

‘ onmerular™ en losis I pregnant rats.
dzpoes; inw pliietety) oapHangsEMancicoy] YFEiAgPPUSH SANY EEPB™ Ata
FRESHRTL A BEhato0n oSl ndasbmens 1000
SEng) - =
wﬁfbl)niat:ﬂemdémg &62'8 m@)@néﬁﬁg@ﬁdﬁﬁ%&g’@@ﬁcﬁmmm
VoL RANE GeaaNOWR- deTHBSReR0F phniras Thiy evéralfem of the
%LVQB(%?%GQX orsi)a‘%ﬁails magnj f?j 81Eﬁ?eon or the ngr di or
dIFS IpEERaToAh 3° BOBBRe e EGFHATe R Pesty SRl
EhSack W\BRveldPdtBhns or tissues stkchGERES Ve (el Brepatecedlubae dimage,
of . phot om cr.ogr.aphs owi ng renpal I
PRI oo SE T g SPT R IR " (b SRRt cerebral
RdBatag)N THE edotagy oftat seiafresis tookhish be serdodary to thadevelopment
sFElti treatnment. Pl 1tal Qi I (; %y ai n) of
BEARPET Sf Lot S o ol R B g a2,
( FI URE“B4)tuarpte-selhmpsis Hisgndart RRRE gy Wiy of symptoms
Qm%@?;§giﬂgé endoglin and sFltl treated aninals .
EE%MI PP use il anmati on (arrow head t the.. .
mat er Bafproseyclip TP B egReT i CLle ATy SAf grolecules
réo»t}%@ééotﬁﬁﬁkf, it E\Jﬁ?&wee m; &fdﬂﬂ{eiihr&mirrdn Pectapiindinil? (PGH2)
unen obstruction of a ernal vessel (arrow .
b e detortAt b e Pros BN PR PR S R Vasoular
ﬁﬁ@he}iﬁ%&h@ snlaadrs]th Ad6ieg nfsmé?ﬁgm%ﬁmanwdes_mﬁm of platelet
I stology In the_.contro , - vasen
SREES R QR Pl o G Bl oo i L e SR Sy yasouer
gHslitapce by disdeevasodithiangaed najrivhesisipkidney.
2008/ Q3Q283PCT. i { QSdrsi hain of
(arro ﬂgrgga)m ac{rr(l;,§ ﬁ%@ﬁﬁgﬁ@%ﬂ%@%@&gﬁ@@gr oup any chain e
ek SURENBYArtine acdnreasrdlers ot p%ﬁﬂ?‘&t@@aﬁmgﬁc@éﬁé&ﬁv
%ﬁéﬁ@&géﬁﬁbﬁﬁh%&ﬁ&cngﬁ’ﬁhﬁg D86 padE atnidfirally occurring

3 ) are” a sérjes of graﬁg§ and 1de or pentide
2obypenidr oneersde 5 RPTRYRE G AP RIS TR g BRIYRFRAGS of peptide.
TG -1§% RireideGaRpR~ aGhiatk byy @Rtbld, sandhd et levelthat is used for
vasodi[ation via eNOS.5 activation. FlGURE '
GPRpRsenBUPS A PR SYREEE SFDogD R RENgT gl Splen from the
@Eﬁ%%ﬁ, al s&mblﬁ ﬂon?];gbteighaxm ?uwgﬁﬁpt FRgimgd ipregrdngymeliated

onbi natign. . The effects.o rd
et e e R e e
4)

sponse are s

. Also shown is the bl ocking effect of L-NAME cm
TGFI 31 and VEGF stinul at ed responses. FIGURE 35B is a
representative autoradi ogram“and graph of a
dose-dependent increase in [1125] 10 TGF-131 binding
to TORIl on nouse endothelial cells. Treatnent with 5
nM r econbi nant sol ubl e endoglin significantly reduced
bi nding at 50 pM and 100 pM (*33 < 0.05 vs. untreated
group). Conpetition with 40X excess cold TG~ 131 in
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20 |l evel s of eNOS -remai ned constant throughout the
experinments. FIGURE 36 shows two western blots of rat
pl asma denonstrati ng expression of the reconbi nant

‘Nogﬁ%%} d sol ubl e endoglin. Upper panel: P PR2007/012787

peC|nens frompregnant rats (at early thir
trinmester) were used as described in Methods. Lanes
1,2 and 3 represent 200 pg, 500 pg and 2 rig of
reconbi nant nouse FIt1l -Pc protein used as a 25
positive control. 20 t1 of plasnma specinens from one
control rat and two sFItl treated rats are shown.
sFItl (53 kDa) band was detected in the sFItl treated
rats. Quantitation of the sFltl expression was

ﬂb%&?rm thifen RErIE ﬁmegxeha& {eyi. v @thd ool & sEidnS&nﬁ:M & before
et { HEBRPY (AL P S P B ey o

eﬂ&ﬁpﬁ&h Siibjeck &haeis preégiptitamd mbsnéﬁ@top;goitﬁ pregmnajbreimd

SraraE R O RSPy SRR, LRy oL Rt nan

arsaaple (of # patiffed r¥feseriot polyptmiids ah@hwmmrmamyﬁahon fi.e., not

SARP Bl R eSS ALt i o

f reco i nant En |ﬁ

etlpmpsiald BydtrefereQuaisienidagd oroavedt isgustapta walemerayriber diyed from a
réf)a%ﬁ&rs%gheu H RSk f&%&k@h&:ﬁ o@ve%i el a%ju%r hldbhSicrived

gure 37 is a showi n

Tigpusa porpgl mﬁcbmeé makchedt fq ¢ &W‘S EpRigrt gEﬁbleW Ppgpt the
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Pppfgfaﬂﬂéessanysmam&fa&bﬁ gﬁ&ﬁf‘ﬁ@ e W thyy mother,

%;]@Eﬂgtha f@@d ptior diagrbeis bf ﬁ?ﬁeclamémd efiaﬁlpm,chndta fAmhily history of
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B G ilfabe SIbnat pRECIEG AR ARSE N § haliled 1 he pample

smjeqter pd Jorst end afffhs fdlowing ¢réiemp: gapativrobage 9 Hiedetps, empal age,

nj;a%{ﬁh $io {p?es%ﬁghgf togal?@élls T ch Eﬁ%a’i bﬁ)og éré’sgrc &m‘ﬂ:%&éénancy,

conpar e el'fa product was |ess t

BMI ol mptes, sicighhpf (e Sithh Wpewoep@éaesagnancy related

hibGh8veBhortis:, &;d/@ﬁhﬂrynuhb@toﬁ%a& erteilswe disorder
necessary for TGE-JEII dephospbor t|

of
eNOSB( Fefpaugnhs F’gﬁrﬂée%b et 5" GICAPT 220 etfrﬁ%se preferably
0P20% @ kregfer, hore b@mﬁh o 902 pHaYs 3006, y708, | 130%, 9@% at gkeeter change

.t t al h th
e T AR R e e
“éﬁf]ﬁes@m nhnas doenppredse At entpdategichaplee endogl i n but not in
t he e

égvﬁ?i%ﬁ'ﬁ' SEC‘%%%JPE?‘?H@ pgl el ":2;@ tfe T B5Ed REhAL he
plsug.atried, Saive Rogep é?l%mlosa?rpwe@m PF eeiRPaEm ne
FRnPA SRR WesiBhig! & bﬁﬂ&éﬁ&aﬁ @2&%513 EnciB O LB ertidlin ﬁﬁclexc acid

pre-ecl anpsi a of  ecl anpsi a ol ubl e endoglin nmay be
olcies| onpolEpepHdeRsE 8-t he extracel lular portion of

t he gs;wgf,gnﬁ,t@%g Mmsm&s)otseﬁbm hCisEREM IMERNA HSlecule,

k .of d t f nt
R e e G Tparpsies G rnEbubt el e frads
n&abdﬁabemasngﬂemﬂa gidsnpre&ra:begs grehtoethah ¢9 ﬂbdeﬁidggﬁﬂéngﬂhﬂiat is
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The pl acent a of necessary annunts of these essentia
angi ogeni ¢ and m togenic fag%prs. We have di scovered
that excess circul ating concéntrations of soluble
endoglin and sFItl in patients wth - preecianpsi a
contribute to the pathogenesis of pre-ecl anpsia and
ot her pregnancy related 30 hypertensive di sorders. W
have al so di scovered that soluble endoglin interferes
with TG--J31 and TGF433 binding to its receptor

LQ




WO 20081030283PCT/ US2007/ 012787 reduction in eNGS
activation in endothelial cells, thereby disrupting
- key honeostatic nechani sns necessary for mai ntenance
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endoglin in linking TGF-13 receptor activation to
NO synthesis. In addition, we have di scovered that
sol ubl e endoglin and sFItl act in concert to induce
vascul ar damage 5 and pregnancy rel ated hypertensive
di'sorders, such as pre-eclanpsia or ecl anpisa, by

interfering wwth TG--lil and VEGF signaling
respectively, likely via inhibition of the downstream
activation of eNGCS. The present invention

i thart o prefivecd iz fof SIRNéwsa pliNA coaagbntinchideabort g BfAs in

Wil Pg&xlts%giltu% 0 gg QRNA d@%&giﬁ@%&&lﬁg Raufida §RAE RN molecule.

agents that reduce sol uble endoglin 10 expression or
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tHe RN p nleentes bfithe prasewohvention edvesdspeppapgise norestaishnt pligleotides,

DA ! ikd I ebgasioely.
e e G R i
sshuabbred Bt referred b poaelegiof Blsnt HRNAS ebPemresgptigyention
?ééd%ﬂfé@%@&&ﬁiﬁ i 18 hitafaNANA@hY;t hishBe ABINGNS ebiate RNA

eat ures e use of any conpound (e.qg. I tide
s (KR ASHEd BT, NS e VS e A TP R e
_%l%ai\];a?é.%n& %&ﬁﬁ@ﬁm‘f Dépebifiv GARIOA il edubgiheaih getinvéduptiaf of small
-1, e

. . NGS, apd PG 2 to . treat or. prevent..ore T A3
il K)ot BRSY AT a0 GEFRoreatien. 2 (B el ot RNAT
Qf=r8 € BRBIley forliainguibh ecidentEd snbichdRIdAL yre t¢ hedegraded.

i nveni gn .feature he. - - :
e ooy Sy o 2 Sl gl e
oomp@inidvthat pingk, prEfEfEblyr spRifrallyduedsi o soluble ppsioglin ppigpeptide. A

P n icaki p : : ]
e i AT A e
heptisier ereDnRg0GDFOB 98 effosolubloaiostiyy nding aptibody, or soluble
gg‘g%i?%tédggmﬁr&eﬁaﬂy of the therapeutic conpounds

above to treat. or preve anc | at.e
yper Bees ae P BE (leapbore sk apapppie Solibe form
SEHRMAST Acepity, BrasidbiofBlogobstoakisipioteindefinad by MeaBarikamncession

features the yse of | ubl e endogl in, ol G L

oRmpesi001 ey s s 7k DiefpeBB By TR SBloelackiviy ofan

dFlng poBipkptideandycte aafaypd egnganystavlat reethir; feraxempicyky assaying
i.sorder Lac ' =10 j : | :

S0 3B tE T 00 Y p R G AP S Bplasmic

debsiné kidastebonrinitenFibl asesntosdsiied eambipdiaeYEGF and PIGF with
ks Vit L L Be. e3ik.an§ Neferefore

S ich G bighe LomSQbALC TR Br nbidpeacthand Miretore

$vaicripeallyi differmet fegme therfir ] enbKBBrapapRYs- 4t W3t nfialiy gprified

A3 PrERR] Ymbifcd 2RAJNE1TAPOING kd laks @hd\WmiVR, beqstiueéd by trophoblast

vari ants of sol uble endoglin, TG 13, eNOS, sFlt- I,

VEGF, or PIGF. 5 Diagnostics W have di scovered

that sol uble endoglin levels gfe elevated in bl ood

serum sanpl es taken fromwonen with a pregnancy

rel ated hypertensive di sorder, such as pre-eclanpsia

or eclanpsia. Sol uble endoglin starts rising 6-10

weeks before clinical 10 synptonms of preeclanpsia.

Accordingly, a diagnostic test neasuring sol uble

endoglin and sFItl1 , optionally in conbination with
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endogl i n pol ypeptide can include full-length soluble
endogl i n, degradation products, WO
2008/ 030283PCT/ US2007/ 012787 alternatively spliced

of sol ubl e endogjin, enzymatic cl
W()ﬁ?ﬂ% d}?(f:z?? %Xﬂ%‘iommzﬂm

S of soluble endoglin, and the like
anti body that specifically binds a sol uble endoglin
pol ypepti de may be used for the diagnosis of
pre-ecl anpsia or eclanpsia or to identify a subject
at risk of devel oping such conditions. One exanpl e of
an anti body useful in the 5 nethods of the invention
i s a nonocl onal antibody against the N-term na
region of endoglin that is commercially avail able
cknomvBRN L SediferBinps i hnohdgyanyl siig: 1 n(aaabf ‘Thergher POBFRYM. sFl-
ddi ti onal exa les
@ ?Sﬂ"&egf' A dﬁ%@s%ﬂj e %ﬁtpﬂlg{ %o nai n o% atic cleavage

extrac ul ar
of| Iﬂﬁbd'gt—li nec@p;tpgand ﬁm m@fam @‘g-llbtpbgwghacgmtbn@d@e epgmple, specific

Igg!flg)pma{gings%s feides éﬁzm%e @H{éﬂ&' hdl cive WY Sbrcdifafir ABIMAA of Flt-

sequences s underlined in Fl GURE
lln@c@@@)to refeaga thed ¥ Wﬂﬂbp‘m‘-‘% of Elt'ﬁ dpto fEEER{i9Mg an

al t ergaf ‘Lsﬁ&i‘ﬁ%d]%% c@xgrtﬁ%{ DEorhoudl 6P aRMoitp Gpidhdesaizes and

known, I mmunol o |cal net hods ch as bind
tindsg/pelyneatidR ofghe inypriop byt baerogs B%FSWUES‘?‘%F’HH FeEQEYE g o
& F}&ﬁé&g@. iﬁh ész&ﬁplls %aémﬁipge iﬁlblcacl}gid:as karﬁjﬁle,d\gllﬁeﬂl aqtumlly includes a
SucC conalti ons ncrease el s S e

PP PEEI R B ApRTiCog LR cBTPlr a8 B oy Sreb et bhddbotusie
&ab iHJdi:leél notﬁﬁdid BXMBRINe bomrfd etnl‘ieglim\ln lanathersaxhmpleean antibody that.

et hindt S EA 3580 Bos I ot Bufel B Rt BB IES domain

éﬂbhec)gimopammxﬂgammpemmnmmmm@ﬁ&@p 438 K@icwmslté%}’epu de
He?f%{:n & S, ugllilcb &% t':’no acnl.!:,ls4d 13 48 B‘?ﬁlgﬁgro&dg%lﬂpébg EMRURE 30B), or amino

anpsia or ec ‘g
aftidi 261 to 6 &T (e;wludmg titepeptidalshder apquenes: thif may Qranay| et bg unique to

so?ub'!lé) + %I gﬂfj@ e:]‘tg.ll‘% “dimendEGiat stPionk &sdl@ﬁlé‘&hdbgllﬁ)o In another

ati1ve of ecl anpsia

mﬁmsm antibody ﬂmwp@‘w@h&shﬁs fPéOBﬂél?@ng?,g g{fgﬁ)gmzes one Or'more

SN hin8aSia sNATBLS Showh il 6ok B4d giefiiel A FIGURE 30B.
concentrations of soluble endo l|

r an

ng/ ndBYItubiee th@ e 3 pregRlainel gﬁ‘P}t‘a{ﬁnﬁhWn or non-
AghdH m%ﬁm gudi’a?s m&:}ov«@ﬁ n&@a][myeeplih pigah gdatszedmﬁgmi' evzl Wcluded
greater t.han I era reat r t
R et
mor e, Bpfsubahntialie 1Mogr’ isméast £ ovrdéid ecid gr ampnmc@ S’@@Jence that, when

f.pre- %, 65%,
R e s X B AR v s dRECy R B, Lldrld st 0%, 65
TOYCTHYR 309G, 865, QD%h9ii‘3ﬁe96°/e\?é’%» as%s%ﬂ% oF, 100 gequepe identity with.a

Fﬁﬁg.: El%llé({%?(?]h%:m?[) a@iﬁ%latﬁleﬁcéag 'g an eﬁd(%nﬁ of QCEI‘JQMQ aﬁdognn seguence.

or the*measurement of sFlt- VEGF,
iSubsmd 1@@% aepyrhetised ool 19, VAPRRRRPESRIp) 1?1};%135. of gequence, such as full-

* RiBbiscalhan ophheteinghad6 Ratide? 0ARAGAS W6fhaindding andor

d PCT P bl t
BRI B X7 Z PTG BB Pefgert demtt

- bawks &F o?’b@ﬁ:ebﬂdésfw hicleiB b.tlﬁ eéquemt& ispdktdrinimedah various ways that are
e

St ks BT PUOCBD PRI 7S R AU eprapysEppyay such as Smith
aﬂﬁ(SﬁﬁthI Ner.fand W6 Si SVasdrmen GE83 b7 &b Biwd 147:195-7);

TN T e

polypept|de or nucleic acid is neasured in
conmbination with the | evel of qubIe endogl i n,
sFlt-1, VEG-, 5 or PIGF polyﬁ%ptlde or nucleic acid.
Antibodi es useful for the neasurement of TGF-131 and
133 pol ypeptide |l evels are commercially avail abl e,
for exanple, from Abeam Abgent, EDBIi osciences
Phanni ngen, Cbem con, GeneTex, and R&D Systens. The
| evel of PA 2 can also be used |n conblnatlon wi th
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20 neasuring eitrulline conversion and a decrease in
the enzymatic activity of eNOS is a positive
i ndi cat or of pre-eclanpsia or eclanpsia. In

,Wogﬁggdggpdlnent a metric incorporating S°|¥@ﬂ%smwmnrm7

sF11-1, VEG-, or P1G~, or any conbination
therein, is used to determ ne whether a rel ationship
bet ween | evels of at |least two of the proteins is
i ndi cative of pre-eclanpsia or eclarnpsia. In one 25
exanple, the netric is a PAAl (sFlt-1/ VEGF + P1(F),
which is used, in conbination with soluble endoglin
nmeasurenent, as an anti-angi ogenic index that is
di agnostic of pre- eclanpsia, eclanpsia, or the _
inoapensd o GenedlateHepPlus UL Scioend hnd Daghof (F970hatbsnfdrotein Sequence

o$L PR S FAERG. Bd o 3EEAEREA STShALLA b, Bpent Atienment Searh

Téef GAlischaly SeRA,eW lﬁyshast ai ¢ 9B d M@-Bidl 21 So403xbheBLASKE. BLAST-P,

Bl D& ﬁ'“é %%bf}%}é%@?@z %9;1 hEIRQPEE! ??’H?%é Megalign

reat et hé su ect i's con
(BHMT@&% se&wrvmpém additan, ﬁwp@m@lleddn thegrnanidgterine ﬁmpnate parameters

ﬁ%/\bﬂ%'%%rﬁ%%%l ugg%m? 0 7%%%51%:% t‘? ﬂ%%ﬁﬁgﬁal?mm over
therleng afihe eeqyenaes bsiag gpooptred .| 1 aenerel fPryeingdeiength gt comparison

séﬂnéﬁc!b@%nse hﬂsas@@b%nnolacﬂs,spreﬁiablyrﬂoewe@ 5® 6ol 79,80 i€ 100, 110,
nvention, Vir 5%@ ny metric tha %ﬁgetects an

%ﬁ}»tlépa‘f“i%}ﬁq ﬁOQ %04 eP G AOGEP I & PRI g 8T pRnoBEige or gore. For

WEEKE acidk, tRd¥n@R 6P LoapdrRbn bdyeraé will fendraliy bk @Cleast 23, 50, 100, 125, 150,

oL, 55, B o 88 B 88 B0 0 20,11

ldast 176 \Wnng)ecioles bi momn dng fahderstodd thairfgr thg eniposgsrd éxermining sequence

c%rr#: %ytn\gi?eéa acéné:plgrrilxg e Va Sé}\qgg% %{gmg ¢ Ee': qgl})))/rfuﬁg' %cleotlde is

equivalen toe eracil nnelegtidec Slopsaredive euhstltugﬂm missmnlpﬂ@ substitutions
f I i
48 1, IRk o B, o AR i i, i
agﬁe#seqrraﬁm gaﬁmmezwnﬁéhav@padma@t piginipR] apd Plsnylglanine, tyrosine.
pr e- aolmsihds 8F l%cdc%mb%iaais Ak brlyQiFate ﬁnawmge@)mysmhc

i ncl ude the follomnn I'ndexes: gsoluble endoglin +
bigof prespyrp(RED >HA0IFHE prda digelip PRt sypiip after 20 weeks gestation,

(ﬁnﬁhhﬁﬁet?mamuea (RChE BSikl R IR AL e, e’m()fngfbffp}d‘iﬁn in a 24 hour
Fl t and sol ybl e endogl.i n:

el ot R BB PRI A RS 0 S ar (P areRgon of

hyypetedsibi md/;ﬁ'bﬂdﬁnﬁﬁ by I-Hlﬁeeks pcstpabhm &he s_ghptnms sEp@)eclampsxa
h t f
cFERPo b eyt 08 SO AL DR BIR B prrraty

_“syn(p.tm af eclasxﬁsga)’ i$ meatht ehef dervslppmcmwésm)emt]tbe fbhlemgasympwms

S freHafil) & nd e ofu récon(lre TGy sty Chil
ﬂupmgwmemai lingr edaron: psimqaa@' eéémamé icgrebral edsigapsi a. A
posi ’B&V‘ﬁ-aﬁé%rliﬁn%éxﬁ“ﬁ{ frbB (’ﬁGFlﬂj’dis(ﬁﬂJaﬁtra BfmBiafad §6Wh factor

pre eCcl anpsi a uch a neasur C he %aken an
that, sy Tk B bécdogir ) Fe il 47 g # mEmpr %fta%%fﬁay Sbgigtprally related
ph&bﬁ%%o@ip‘é 1aidd fblRf Mtﬂdiﬂﬁ irCasitebetel,aint @Wﬂdﬁyﬁﬂé QE‘ a ?EGge family
I n ad 3 the t of .the sF t i
of tREE o Bros RO e PR PO RRY PRl et T R et
Massagat et H! aetr&d.RbetC\'BﬂeBzof fﬁeSSf’i’l-(r:ifl (19800 Massane et al. Trends Cell Biol
t,l . er. an
493?@?%}(@3% ﬁﬁ%sl%rg R hHCs 588 o ancPSpom e%ﬂ Plecn Biol

value) for (dsFltl) or (dsEng) is a dlagnostlc

- indicator of pre-eclanpsia ecl anpsi a. .

In addition, the netric can Turther include the |evel
of TG~ 31, TGF-j33, POI2, or 25 eNOS pol ypepti de.
Any of the netrics can further include the HM of the
not her or the GA of the infant. Standard nethods may
be used to neasure | evels of soluble endoglin, free
VEG-, free 131GF, sFlt-1, TG~ 131, TG~-133, PA 2, or
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5 Preferably, soluble endoglinis neasured al one or
in conmbination with any one or nore of the renaining
pol ypepti des. O igonucl eotides or |onger fragnents

‘Nog&kéﬁﬁgsfron1an endoglin, sFIt-1, P1GF, Orfﬁgﬁﬁmmmmuﬂw

nucrerc acid sequence nmay be used as a probe not
only to nonitor expression, but also to identify
subj ects having a genetic variation, nutation, or
pol ynmor phismin an 10 endoglin, sFlt-1, P1G-, or VEGF
nucl eic acid nol ecule that are indicative of. a
predi sposition to devel op the pre-eclanpsia or
ecl anpsi a. Such nethods are described in detail in
Abdal la et al., Hunt Mitat. 25:320-321 (2005), U S.

1P et 1anh mat he aedeﬁbéd B ihgdleyNeupr2 ABST GOV SPZriandy bas at

PCT Publ catl 07. Pref rre
legst A dH'EFE ‘g‘é"g"\% greu B’I)tog %n 2l TR i n&m r?’cy
stdiene@x! Thembstwbaious amaiamilids imbaieghs follib@nw thedr'Ging sub-faxmly,

R I T B A Pt O 8 10 other
mmﬂmﬂdmmﬁGﬁﬁﬂuwﬁmMﬁh@hwmmwmwmmﬁhpwmmsﬂwwmwnwb
f@% By, g&@@er £ oqﬁé CJr! egg & 68 QGG m@.fb,amas,a%mbmg.g

occasl ons and an alteratlon I n
Tlhedmaaera@im%mﬂwowh@h ngludeethe mﬁﬁ@aha@\f@}t%rs @‘9‘@2 and
ﬂ]\hﬁ WhCHSE %d%ée ﬁ{é fbt%ﬁ%ﬁb@éctégm B&rﬁa 88 barRsk avhcn implanted

sla, or ropensity to deve

uadgidhg skah@r mmmeﬁs@s /A subrfagnily eWhich gie 'fﬁieg SFE‘IS'P%T of
Rhdafah moﬁﬂio)g@ ek Sheontdubtial @hﬁma@rmmsgesm-s rOthBEmembers

BB et e o ey e i R DA, GDE-

mmz, Ao in) BydaD, anmmmaﬂﬂﬁinhg subStahdet (MIS), and 28k derioeq

30% 4OW b 6 0 o/ —
o3 5 B BB W 58 o8 Wt
rkleted bmre closlnoroma konabertthaol tos»n;lb}' eembers of GlefGE-E superfamily, and

eegi!g%%%?ﬁq %%gfmld'} n%qu%%k g of % ﬁ@e‘i Q& Womgi'e&ﬂes cﬁiled DVR

n anot er exanp
(ﬂm@ld vgfl relatsdl (less ewde@qeﬁ froputhy pexsest dewhichitie P%qde‘fhe term

Pseﬁ igoRgRt t‘l’usf ki 8Satigh \@Il st BhRedodiaY ighsbrally refer to

anp3|a ecl anpsia, or the ngpen3|ty to

ﬁF@mve’rrﬁn@hsWr%atai ASERUS\F Ble 47 R

pre ec

_@&hm"/m 24¥%01, 3994; 16845040, (Qtf*r . Ser. G 7855 150% 180% TGFQ

e SR S I TR SO L
Vel BrePE) 283H65TY, Hﬁ?ﬂﬁg&@ﬁ@ﬂﬁﬁl many cell tyfee T@F alaf inhibits cell
SElL - VEG-, or. Pl G- as - W .
PR s ol et bR e e R bt

a sulByetierdraviqamepmg” is cheans anoue’cﬂhatrmimna!dnnmstmﬁé either by

a@ﬁ'@rﬁﬁ%ﬁ' {,gr&%ggs%quﬁ igU.; B§ coBdiih mmbaepﬁeaﬁsaﬁénng

or 40% _or by as nuch

'mn PO%rlagmsia oy eo)@mgs;%s sy@‘%er%w)eauwauabme gs%aﬂg@%e

r@c[ucﬂ@ﬁ  the §ﬁzl|;ﬁ$1h¥ 61 fre- at:ﬁﬁmp's;ﬁ‘é?laclﬁfl?sﬁd: ést&eganb\ég%neuﬁ rA

In a normal control | evel of _sFlt- GF,

V|
‘érerqpf@c FrRoueted 2jsq ﬂ&‘-’&ﬁﬁ?‘ﬁﬁ‘f’?‘é}ﬁ"%"‘f FWB“‘I’%VE‘F et by
23Rk 8808 a5k |t8 thebatiB® 0RO h ¥x Hvb agfrofdh, & aspdﬁﬂeﬁtﬁ.lﬁ'enng

avi ng pre-ec si a, . ecl sia t nS|t
%é%ﬁeoeﬁpagﬁ’éﬁ Ok SRR TR Pt %’?5 %{3’ fessich lovels
oﬁsmﬁﬂ%enc?dé% 08&% 1 of anl Rgeacy inlthe exprassichlenss 56%850%1’161* as

% %. 90% 5%. Y 97W 98% 99% over tine from
%éhﬁgg%%F “%Q%£H e ne&t ’ I% one '

enbodlnent a subject sanple of a bodily fluid (e.qg.,
urine, plasma, serum amiotjc fluid, or
cerebrospinal fluid) is coll®cted early in pregnancy
prior to the onset of pre-eclanpsia synptons. In
anot her exanple, the sanple can be a tissue or cel
collected early in pregnancy prior to the onset of
pre-ecl anpsia synptons. Non-limting exanpl es 15of
tissues and cells include placental tissue, placental
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the first trinester,*for exanple, at 4, 6, 8, 10, or
12 weeks, or any interval therein, or 20 during the
second ‘trinester, for exanple at 14, 16, 18, 20, 22,

‘quﬁ’ yweeks, or any interval therein. In oneR%35Rhers7

assay is carried out between 13 and 16 weeks of
pregnancy. Such assays may al so be conducted at the
end of the second trimester or the third Lawaster,
for exanple at 26, 28, 30, 32, 34, 36, or 38 weeks,
or any interval therein. It is preferable that |evels
of soluble endoglin and/or any of the additiona
pol ypepti des 25 descri bed herein be neasured tw ce
during this period of tinme. For the diagnosis of
post Byfdresting” jy meant hdmpsstaingra @oipanpbirs phasgappstidabr

& E.,

PRUY: P HRRLERCTp ARG, TR @R uRb RATEPRE Wnpblle
t@efmnmﬁstﬁ&rs toadminigenng reagpent ffed suhigct plrgady sufferingdrom a disease

v@‘{he Qﬁlﬁ%@ %ﬂdx@&n PhLREaH tl@bfievie iapARRS a@gu:ffcnng from

y pre-ecl anpsi a or eclanp3|a I n one
ae%mwéf coptnllc%% BRRORIEES WY URFE R T BPR G RECIastpsia or

&ﬁﬁfp@ﬁ}’bas&f'&l aefFatidn 6%9'0@@13Qﬂhraﬁuﬁ$ﬂ%€$yhbﬁ>ms described below
regnané after the d|a nosi s of re- claqpﬁ ”
F o 1S€456

oy #E‘f/‘ﬁ? o idﬁgnqsﬂg bed herer revent

refers to

‘ p%}i)&ld&ﬁ@&&%ﬁﬁili/obsgﬁﬂgﬁ MR A8Hot vet ill, buthwhodl euqusﬂbllecml_, ar

le?eég:ﬁ% IQC? Fﬂ@éﬁ%$ﬁ%§g$§%l gree"é'%%l | %(s:%b?gct 18 Jeten%med to

eak vigeptdedeiopingl perechmpsifor tehlempsid ting el dlqgnbgtpathetbs

d%gcr}bgs?hér%e %h& nne&?écfaé Fl%j?xg%)d D & %}h@s ‘él‘l%gaﬁlgumstratmnto a
ma:mmdsautb¢r fan’@ier@muﬁy of praphelachd puwipases.nest er and in

i ncr %%ﬁ%obﬁbﬂl&?’ i ﬁ]\égxket tﬁé cHﬁLzﬁna:’i’ capgs?&' cole %tﬁ@maé%&cyst

t he ot’her” pol ypepti des o he 1 nventioh fromt
that exdes Bipparig museselead ﬁtm*gh which gieceabripsegtives nourishment from

R Bivel ANSHAcHHRE BPHrAatitd ofttheplRERRENSI Ly tO
develop either. The invention also nclude t he

meas BYe fRTHIas FrdgHiFd SRR SR 6‘6?*???” 5% REAThg “WB?%PH growth
fhoi0hat iskdrdaldgoud (Frthe %Qowtﬂ(ﬁdtw defifled BNPS 2P atéid WoRN33R)671;

LS LAR NEL R SIS Rl SOLHOLE, SISOk ShETRhb s

1968, et has MEGH kblgzbl activity.n¥EGKwtistsesal glwostiated homodimer and

h f
ool e B R Ry EERERER e o iy sy of
npties ¥EGH mpémchs e peohaiipsdiseletine grewviiod yasnlic endethedial cells or
lﬁﬁﬁnagfm s%mim%@ eﬂwﬂ%@cﬂ%@%a@sﬁg rm;s@a B&%ﬁi WEGF

can used for he neasur enen

n
isanirn ey YRGB JrilY BRHAENG: B (. PECD-4r R, YIHOF-C,

WISGRID, NGB VISG R 08D, VEGTA%S, FYEGR 128! PraddkaBiy! VBGFahe

A L L A i

Nfugedas hia TRBRdeR MeydnisimEs: 1531580 1 msh;a,twmbie:sﬁeyeﬁbed in U.S. Patent

B R S G F St SR o R Ry R el A

ibdediabe rgenicmhd.of \GOGF ssqjmsdhet mmtepm V@Gﬁfanéﬁkﬁsybcuve

V%E's Cr &ﬁﬁbdéa ﬁg;@gllleg&%g %}h‘u § ;i%ﬁ | vi %f 2U§f)h %%ﬁlﬁf)d herein

\Guabalsaincydesoy toagifecforres OﬁTv’Egﬁ saeh @ th@te Ids@nbed in LeCouter et
afl %§c%p4cp 860-860-803) 2@@3}k lm%ugiphﬁﬂ?ﬁl REEF flsoﬁreﬁn‘@@ e mventlon is
accurat e diagnosis of the presence of, severity of,

or estimated tinme of onset of pre- eclanp3|a or

eclanpsia. In addition, the g agnostic methods

described herein can be used



in combination with any other diagnostic nethods
determ ned to be useful for the accurate
di agnosi s- of the presence of, severity of, or

WO%&({XE’G%%I?d time of onset of pre-25 ecl anpsi q’&hgﬂgﬂiﬂizm’f
ecl anpsi a. | be
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The di agnosti c net hods descr

herein can al so be used to nonitor and nanage
pre-ecl anpsia or eclanpsia in a subject. In one
exanpl e, a therapy is admnistered until. the bl ood,
pl asma, or serum sol uble endoglin level is |less than
25 nWiil or until the serum sol uble endoglin |evels
(or soluble endoglin binding protein, PA2, or eNOS
| evel) return 30 to the baseline | evel determ ned
betfionitedan Setoan forps endednangisdooer anha fpgisaf VBGF (e.g. mouse, rat,

nple, if a subject is determ ned to have
a{)‘?l Eg?lglggé‘zld | evel of soluble endoglin relative WO
2008/ B3(288RTH 118200 PN 23BFuleousaalijodarived fromta mhsnitien

p

et BEADH ¢ B S BUOLELRICHY O rtdi S SR Bl b
verty yell| copfain weoF mers WiquegewTieiEan S‘(ﬁFSs pnémey bangnsblg 06 r
SabRirRss @epﬂcﬂtx&rhh% BB FES  venicheorb RYSh §ucﬂfthe§ lee%ﬂ%d
endoglin, sklt-1 , P1GF, VEGF, sol uble endogli
BRAAEHCH ¢S 5Prodasibie. Poyestor saptging & PEINOSHRPeRPYY 1@#64 eksgene or
eodingRaivu s8¢h thatl w@dfeyn@sﬂ@ dRtipre: @1, HOENANRL ¥xpressed.

di a di sea e but oring, the_treatnent and
O g 2T S g O I S ol ent and

Dillagigsdesariptioh &fih@m%ﬁﬁmbh&rﬁbmmﬁnpfeeﬂ ke fomahe éaims.
di agnostic test kit. For exanple, a diagnhostic 10
test kit can include binding agents (e.g.,

pol ypept i des or ant i Bodf Beseriphiat of {iedifawdsdsl y bind to

| , .

ok CHERC08L el SRR, LOCUBLTBhidg, IR Guse o
tfaanﬁRF meptsisllwpiesegmgl Zg ok pplysidagiomalip CL: potential

Q@aﬁ%@é kl%rtamﬁiotzﬁﬁf 4375 Gorphd dicngt @Sﬁb]e%d&%& '?ﬂ lt{jg.llns‘fnembrane

endqglin poly?e ptide is | abel ed et
AFHP

a5piq dpmaip | QRseshe REBR) IPEPHdSHS 915%19@4 e renapining
Sbfasd %Mm@m&m rabvbiantndogd pa) 15

Bt AORPEEER R it B AtAieg EhA s SR Bup: 1 of sciuie

extdbghrh ERIGLIRE PR sbasssthe pteﬁmiﬁﬁil dntinb Bejd b&qnehhd@gsbetrman 2yof
R the s l.e endo
m.ﬁﬂ?érﬁ%gf&gwﬁ%gc%cr]]%% {:h 31 ? ( % &ASE%T%SH Tt should be noted
féaltthﬁz mmmmemms tierieadiet paptide Wrmebm wrosldbsinallycbe cleaved in
#PERraction and can be provided with the kit of the
invention. Soluble endoglin polypeptides can be

det ecdtEIRES isaNerhers blahsholieg engoghinmBNAgieysie irudaqepgtas from
Bik4 J9cdids FOm SieferMprk
mmi ot |%ﬂaPI ui g@ %rccer ebr 012@. naI Wfﬁg‘éﬂlﬂﬁven | on

93?058%#8% teER Pecfc] agipaﬁc@mgw%e @’ést kit that includes
a solmbl mmmi?g}aes&rmwl& Slowine | ?;diotgla@%mea@megﬁs lﬁﬁﬁslpla@enta
erm ne evel.s O enao I N
ST o B R B b B P 0 L PR (g foe Beth
Iﬁmﬂ] oaaopise Medival Gotads 2003 zmdtrhﬁexheivse:Lunofrmﬁ@d piddnant woman. -
d@’?sl.térﬂ biA? Ivyag 'egj Smﬁg L ﬁ]t i!e&n ?’bo AHlCE faﬂg §C k? %smz

evel res In a CONtr

l%tsteahnﬂlwnbm K%ﬂﬂtﬂ ‘Equzmzﬁh@lamph@ dbgthahe I ww hwé it the placenta
\riédl' I

%E? [ boc?‘?és%jr ﬁarjlr}lﬁ]cl eligﬁrg%:‘?lg%ﬂ?g?ﬁ%éﬁgygﬁ?gc%l on 0O ples.
sFlt-1, VEGF, or P1GF pol ypeptides or nucleic acids
as described -U. S. Patent Apg#l cation Publication
Nurmber s 20040126828, 2005002 and 20050170444 and
PCT Publication Numbers WO 2004/ 008946 and WO
2005/ 077007. 30l n anot her enbodi nent, the kit can
al so include binding agents for the detection of
sol ubl e endoglin ligands including but not limted to
TG 131, TOF43, or PG 2 or WO




exanpl e, a decrease in the |evel of soluble endoglin
or an increase in the |evel of a soluble endoglin
bi nding protein (e.g.,. TG-131, TG--03,. activin A,

d BMP 7) 15 or downstream nedi at or f
angﬁég?g?endoglln signaling (e.g., eNGCS and%ggw§€mmmuﬂn

10

15

20

25

relative to a positive reference standard or level is
useful for nonitoring the treatnent of pre-eclanpsia

or eci anpsi a. Desirably, the kit includes any

of the conponents needed to perform any of the

di agnosti c net hods descri bed above. For exanple, the

kit desirably includes a 20 nenbrane, where the

sol ubl e endogl i n binding agent or the agent that

bi nds FIGERE Y ig b iseapdiens ghaws the sidiniajinggendenirations of soluble
|eim6§ﬁh lll'l %gleﬁ %&%nﬁﬁ@é@%y, ﬁéﬂ%ﬁa&ﬁﬁ?zﬁ g’,é‘\;lyrebs A n%rle-ecialnpsla

ggorte on a dipstick structur

L PIEFCEIPHR #rogamsienremplicaeddey prg-tamedalivpryt iAdkblood
%bﬁt’ciiﬁ&ﬂérv%rd: ﬁ'@t@m&@ﬂntﬁﬁ\m HRul'p roP & m@a@%hﬁﬁ:rbnhggém was
su ed in ater IOM/cassette where the s e
“éeg%é SRRy ﬁeﬁﬁ%%ﬂ% SYsieray GAN ARatdpaNDSYOR sThese data
Tshﬁv ﬂﬁﬁﬁﬁﬂﬂemﬂi@ﬁn fhvalg RRSHigrTidehtl$ cRVASd B8RS EAhhYtic patients at
%e ?uﬁﬁ or instructions for the intended use
0

%nts and a reference sanple or
puri f FEME otien paph ehdmemg gedndan seﬁxbmkﬂnﬂsélmazoﬁéﬁﬁdﬂdzﬁfor the

e Kit ont S instruct.

6 Ul o 87 A Bt onal e SRR preancy ing R various
Bﬁ@ﬁﬁaﬂdﬁﬂgemawedmhypertenS|ve dlsorder such as
pre-e [
o o GRS 3 1 BRSNSl HIP OISR b e it
é‘%ﬁl‘rﬂoeps efipuegyant w @ﬁ%&ﬁ?ﬂh@ﬁiﬁ@@@r@@g therviagowsgssigfional age

Kh fddw, noni tor therapeutic WO

/030283PCT/U82007/012787 treatnment or dosage
r egl nEYEURR 8 1% ¢ graph shavying the speap FAGE G%Fﬁg‘if%mé? for the five different
sRbppREhof pHRiafl REROSTkdgkblt phatyaddySfiring @l 4dBods gestational age
Iabel 4?1 nstructions for the use o the kit to

ﬁ? &t he PAAl or sol ubl e endogfin

| antl El(ﬁﬂkx@éﬁses Efph asdﬁwng)fhetvlae;es&bjﬁm:dmmmidegimﬁtﬁgiogenic

FRR Srd Dl Qi SRR O A AP QAR S ebtorns.

e ot ancasl
under BYXHMRE i D &t 2 Faph siefvengetire encsm nqaicenwﬁonesf saivblle endoglin
) Nl "
S N 0RO . B A s
watlse, wherein an increase in the PAM or sol ubl e

end ogﬂdme@ﬁ b :sa@gfla&ga{a%agsme B&iﬁmeeﬁddgﬁntahﬁ aAQbstiEindex vatues
endo in value is_indicative of pre-eclanpsia or

fodhe yymber of wacks hstore lipical areafraéwe EresrarpsiadPE <37

aeaanp3|a I n another exanple, a kit used for

t her ape nltorl 10 have arefere

or so$b¢h§5é Pﬁgﬁﬁ W%E??ouggeyaﬁipd@’gr .
fobughber p@@gﬁ@y for mh@ee-édmhpms (Pmﬁmeakv)ebeﬁre and after symptoms.
pre- Cﬁﬁﬂ? o) e |n t he
PAAI eﬂ SO ll%fs ar%rn%ll %%%ngj\tﬁ g wg%rgig%ﬁel %‘éesﬁ%g | n &% v azfnh"
mgmedecn@adevemhtwehw mﬁghewerfqﬂgnn preveglangpsiaf (PERE7 weeks)
§&gke&g Wfd.ative to the reference sanpl e can

be used to Tndicate therapeutic efficacy or effective
dosages of therapeutic conpounds. A standard 15 curve

of levels of purified protein within the normal or
positive reference range, depending on the use of the
kit, can al so be included. Therapeutics The present

i nvention features nethods ard conpositions for

treating or 20 preventing pre-eclanpsia or eclanpsia

in a subject. Gven that |evels of soluble endoglin

are increased in subjects having pre-eclanpsia,

ecl anpsia, or having a predisposition to such

condi tions, any conpound that decreases the

expression | evels and/or biological activity of a
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30 and net hods are described in detail bel ow These
met hods can al so be conbined with nethods to decrease
sFIt-1 levels or to increase VEGF or PIGF | evels or

WO%E&SF(‘%@Z%? sF11-1 WD 20081030283PCT/ US2007/ %7%07,012787

I"evel's as described in PCT Publication Nunbe

2004/ 008946 and U.S. Patent Publication Nos

20040126828 and 20050170444. In addition, any

conpound that increases the |evel or biological

activity of TGF-f31 or 3, eNCS, or P2 are useful in
the nmet hods of the invention. Exenplary conpounds and

net hods are described in detail 5 bel ow ' It '
shoul d be noted that we have di scovered that the

solu kFIIGLmEdugh a @raph @dhewing the qohﬁ:ta/\mmglhﬂpvd@fdetected in women

unct o" Motelofe]= fuct her .
dfp g o on% YB? r]é}}'l an? gei'lo g%{i]&%% %a%ﬁtsxé%l%] 6-5 &Qe%cs preceding
gﬂtemmabh:ﬂ?ewbrkssm (ldmem wcerksﬁaatiwd pegamey Der homudtensive feontrols.
any C.

for ﬁebtﬁr%efagﬁ%rg %%ﬁg:&ﬁo&ﬁ ent |°¥)df? dgﬁg]r%gn a%“{%&%g irdex. levels
in pioges duriypHrestationdl m@m@m end bqf@rﬁ gestatigpakhypgriension (3-5 weeks
rQEBRY st RAb! HyedEtsnl BEiROkAR, §3.89 dPHobrhrl @l BB

(e.g., _downregul at es soluble endogl i n 'expression or
T@FBP‘S@*?*YP&‘F"“H@‘H vity or upregul ates TGF-P, eNCS, or

PG 2 MEDRESKI 198 ghibh BhOWiRE o dndbiiih) 1efadddieddSRfing the
in_ _conbination wth a.co oundthat rgetéggg,ggcg

i on

)

- 3G wackgarvRp! YIdgWS iy F%@’EPP&?"@?

mimbeadiegionablsact i vity or upr egul at es VEGF or FI GF
expr for.

f bi ol
tr eaﬁ@ﬁ?%o If)? Ig{%gﬁgb%wﬁg 3a50 a §;1 qngraéalgg)gemc index levels
deteped teriag the 33I-t3§ovv®k|gsstathmahqsmdowsm wangewitngevereSGA, mild
S'Ega% Bﬁ&gway TGF-P is the prototype

ast 25 grow h factors which
regu IFéGER@ kﬁws i grac}h shewiog theaopommiranan ¢flsElty and sodshlgeendoglin in

tﬁ@&%eéréﬁﬂmrgaggxgpgﬁ,&mw Abglepai 1,20 apoptosis,

n nman pes. TGF-P al so
i nhi @ﬂ%@%em sha%@%mm%ﬁphs Rt %‘ﬁ“’}a izupynofiyerescepgrptaining of

eRAGLIRt (e bt SndoRmedié Be (Breh) ﬁpﬁ:@lemaﬁfpa& Elaﬁéltas taken at 25.2
Un| es,lslf evi_ denced fr‘% mthe context_ in which

PR s it CToght Fa s B Ui Peftendoglin and the

ssmexy efna@gtnj @onitbl pladt@tay RelahSiashriat: @enadl Wndoet Sere derived
erber s of the TG-ii superfamly as

ﬁé’ﬁ%?%yﬁsé}"glp%gfn F&endogl i n binds several specific
menb #ISUBE zorshoW{il&ﬁorhamgrgphB 51 dndleitinmpofiGhrefitnce staining of

AR e P Al o ocrs e e o 2B pREEE il a1

weeke sEeraptibedyogediiccdetgctiendeglio gms both fuli-tangthfndoglin and the
sgﬂﬁﬁ%ﬂhoélﬂv %Hr@f"blé&ﬁiay RS RipRE e Yesth iGT:P @%ld@@r Wk derived

Il evel s of these I'igands to bi'ndto sol uble endo

W%tsnﬁévﬁmmlﬁm effects of sol ubl e endoglin.
WO 2@98(ABIRIBGT %2&@%&&%%%&%@@&9%@ Rnd western
L‘Hgands as theraggﬁutl c ﬁ{o ounds ref aced

GREHRELS fr ep %CP 155,200 s§rBPE IGURE
208 sBows aoim@hﬁogada ﬁxgh hrﬁrﬂuh@ﬁ'&ﬂplﬁdﬂiﬁﬁ afd widtbrn bibtd eetisients

PG i P RO SR o B ST T PPl

. rtmesbhﬁn&utaiuﬂqianen’ts oFmié:mtlt Dguressaimnoercisiip mesilebie monoclonal

a.ﬁtrﬂ?odﬁ %lv@r@ 31 &rlm%{n ﬂatlon {i SQR’E%E%J a&xﬁgodaérg: werg’ used for

y pro erns in h an
aci d sequence that is horml ogous nore desirably,
substantially identical to the am no acid sequence of
TGF- 131 or TGF- 133, or any own TG~ 13
fatal | y/ menber, that can i nduce angi ogenesis.
Non-limting exanples include human TGF 131
(Cat #240- B-002) and human TGF-03 10 (Cat 4243-B3-002)
fromR & D Systens, MN. Preferred PDF-13 famly
proteins useful in the nmethods of the invention wll
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wo'hiRGER

20 may al so be involved in the cl eavage event. MVE' s

are al so known as col i agenases, gel ati nases, and

stronelysins and there are currently 26 famly

known (for a review see Wittaker @Qgﬂﬁmmwmnﬂw
yscoug% Cell Transm ssions 17:1 (2001)):

preferred MMP is MML39, which is known to be

up-regul ated in placentas frompre-eclanptic patients
(Limet al., Am J. Pathol. 151:1809-1818, 1997). The
activity of MWs is controlled 25 through activation
of pro-enzynes and inhibition by endogenous

i nhi bitors such as the tissue inhibitors of

nmet al | oprotei nases (PIMPS). Inhibitors of NIMPs are

ﬂzd Westdrh bbhitad B qh tiiess agibodibewere anigedhghimoithe Nndmgiaaﬂaeg‘on of the

<o P sl okl WY ERER GELRIER <ot gpin

pmsmhhe i nhi bitor of nmenbrane typeM v1P1l that has been

i O R L g SR e B R LRy U vECs

igewth Bigtomredpogt matpigely.7 A82i020GEly pssayywerd deEvmied igthe presence

of %Ihﬁ% lénc@icghﬁ 3t éi*‘lﬁ' dr¥oRCHHd é’iﬂoﬁ‘:@ﬂal Sy quiiiated. C-

i nhi bitors have been identified and are

TRCE S0Msd FETERISRIGT gl efsolbigendeghin g S represents 1 pg/mi of

st £ 2l Qbprientihe corfREdon dP1AIBMBSTE Rl dgfial GHFieDODhES

directed to arious,_conpounds i ncl udi ng
TR SR LTS TP PRI BAY. 12- 9566,

Pri nFRGYRER3 i$855raph @ﬂﬁﬁng 88 kxiOrov Ry hetthtalfiBtyl i k®leral organ
ers Saui bb a trocade, sone .of which,are, .
R Sener st Bk [ SERR T eB S erP @ Eerials and
niethagis0 - hivid®] ((GIEF Eepbbh&;ﬂ«zglmeﬁaﬂthms—fm sFhe + solubie

[’lﬁAgﬁ.s%aﬁ{}gp}ég ks éf‘?#”inc?%?g%n QLSD%_F%? gliMlevels,

Fesent 1 nvéntion al so he use of
any mﬁﬁd is & graph showihgthe peresutrahbrad in b venal Rinsowessed

d'iﬂgté}' wheh Q@b 9&&! 'IﬂMme cﬁﬁ}’r%&l ﬁ&ﬁﬂéﬂt@m e presence of TGF-

| ast ase |nvoIv In the cleavagé a el ease

ﬁé EB i TrHEY (B, fromp oseheanging tome 0 re/mpr 89%11&’%%?3 same
% SIS ANRE bpebd %@Bﬁ@é&e bfsctubiéBlRelin (Bt 1pug/ml. These data

rapeutic conpounds t |ncrease sol ubl'e endogl i n
ﬁﬂ?ﬁ@eﬁﬁﬂ?ﬁP “ﬂqmmdm“TﬁBmEP i nventi on

pr oVirl@EREDS it Hgraph ehc%ngﬂa)é p@f&ﬁﬁﬂhﬁﬁkelﬁﬁ W vabéhlar diameter of

BT PR ROt O hel LG BU Rt PRy
combih@Eerf 3/HB 17.GAlsh3IBowadd thw e@ad&\pf BiRDmbimatioBWthe presence of 1
18 B BRRI g B SUBOHR  1R85 ABEOL e
DG@nbfﬁaﬁkyﬂﬂwﬂwhpﬁhEﬂmmrified proteins described -
abOV%I@l?RE% AQf 2 bhGo QLR J‘Férﬁﬁ%l H38&HoF Bobd Qaken at the

TG 13 rtily proteins proteln evel s descri

timeafisperificy ﬁ@ﬁ@ﬂ@&&ﬁm&@ imjegted With dhs soeetinatiqn e sElg aad a control

289080 {CURG: PROURE 2bWiie £ pRot8@ipt 6F sSeriphiéral $nelfFrvladd
productlon 0 T g asgét C connounds that alter the

sm FS SRRy s WF& \?nitp the combmahon of
sFd ghd adaaashnismrxg&eﬁhg mﬁmaaeuugﬁﬁ aﬁaﬁbﬂnﬁmﬂemdn% aanolyms as

e RO S oAl BiroR E0 STeCISF T BT U ARBY e

sdddedytd.0 a matrigel tube formation assay will induce
an anti-angi ogenic state. Test compounds 25 can then
be added to the assay and a reversion in the
anti-angi ogenic state by 10% 20% 30% 40% 50%
60% 70% 80% 90%or|ﬂwe|§p|mnesthatthe
compound can reduce the biological activity of

sol ubl e endoglin and is useful as a therapeutic
conpound. Therapeutic conpounds that increase the

| evel s or biological activity of NOS 30NCS is a
conpl ex enzyne contai ni ng several cofactors, a hene
group which is part of the catalytic site,
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eNCS activation involves a coordinated increase in
Ser 1177 phosphoryl ation and Thr 495 dephosphoryl ati on.
Ve have discovered that TG- 131 dephosphoryl ates eNGS

wo%osm 2@5 whi ch is: necessary to increase th fdm¥o12787

sensitivity and enzyne activity and may work
synergistically wwth VEG-, which activates eNOS by
phosphoryl ating Ser1177. Accordi ngly, any
compound (e.g., poiypeptide, nucleic acid nol ecul e,
smal | nol ecul e conpound, or antibody) that increases
the level (e.g., by increasing stability, 10
transcription or translation, or decreasing protein
degradation) or biological activity of NGCS,

par t IalURES278NGre ﬁenamyfp}@mm@r@hmmpﬁﬁg/mm Hstology

f tiVvit f 4l
b 3E3 5t B e el ar e gt R FIOUREES A shows the
pnal histodabyNGiShe poetfod gl it videncdofd] mgewh!lr eydcgiefibsie
t h i
RN S M) P S50 et oy
evivieneoff gleteatlanendotheliosin (RHIGURE BED shocg‘(syh@regaldmﬁogy for sFlt1
ekt
ity oys BIORRILANAL bdshefiotL (85 bF befbl ol FUBRE
shgps ’@hagphblwmnfmﬂl@ sohﬂﬁc agioglin pd it dnigriad ir%ﬁslwwmg
RitkHely 'E'%né&gl%bﬂﬁ dnd saaépé %l&%bﬁﬁ‘él eﬁmﬁeﬁesﬁ Wﬂ{ﬂr&@m%sorpnon

nitri ¢ oxide synthase |ocated in endothelial and
dgemiets incibp pedockiesr AH light misremaphy Vser B SEX{PEE By
BRifeabhon of various nitric oxide donors such as

28"%&“@%&%3%&@ B A is Ropohle Rgin (sEng) and

shaceal ﬁizga} %rﬁ/:ﬁmil.ﬁ b&ﬁl@'&ngt;i&gtegk/&ﬁ rea:sm;g%, gr.éntrdl) pregh/anmes and
east 9 9 9 9 g % or

‘Jﬂ%‘r’E’P‘H’F%*’HP Yor° %‘F%ﬁ‘%%* e PR O Sofpared to

reptdnnnahiyls bel "Rl mﬁﬁﬁsrtmcéd o smrﬂapmaﬂampmnam th
L-ar %II§H§§ 3°£ a %,m ﬁ?x%ng ¥t $64 JQ0RL o é?cégbie oS5 1§{i@éa subset of

nitrop rin, 1S0sorbi dnmononi
emantywgorhGodhal ¢ Faﬁ; eyeeclmﬁsxem T Vi x deseribred e Exauply 8 gvith
oegl
}ﬁ%d not rrg({rg%ﬂ% aﬁgg}é\%}t tf'ﬁﬂ%uuﬁ?ea%%@’{/ #e{jnd@odtﬁ% ?&npared ot
'a%mesdescr ibed in U S. Patent Application
Publ isg@tR@NBONGs 2 2RRRALRBAIBwid R M drdB gkt &fér%ﬁﬂﬁ&tz@fa the

which_is herein incorporated by _reference. The Thr 495
serig) e presstampriogafienty. Jrattions GaphP e Hrsdindisc (anﬁ-En@
Sepaddsehidie hrRIDRPA GH wRNORduAge Borfksons dhd Reted by Western biot

R PR A, SO ARG o et mess

- sPetroni2@9 knal@fs (3nHO FITBRE 30Beshoby therseqenss oifhuntas endoglin

SRR et ool Sl Tl 83 bllrtnes

Teandgtivwantino ecidsepEyn 68 tchelpmgmpmer- gomaineh hum ceH surface
L2004 s@%@e béi_j}\ggtdrgg

‘% d{yl ci nin, tCtﬁfl'st amoa%éj/ d %1&%5 Thr495 ol $6'b&huse amino acids

IR eBEsBmsT e lefiespeptde. Biote ARbE seusyce iedss SEQ TP NO: 5 in the

s@?&ﬁéﬁllﬁné BGhs henbihd 454 1 B@ﬂfi@-mﬁﬂa@@cﬁl@@ lﬁ’dﬁcﬁ@m is@fnino acid 1
ter PKC downrequl at.i on usi n Qrbo| 12- rn tate

ig @eée%‘%f’&[‘f‘eh%‘P%ml(l‘ﬁFﬂ %ﬁf')"e PG Reid € sequence

1R86%)| Blle unibefifglothep mmm |1§iﬁdjﬁﬁfedﬁep&_ﬁu'l4§&l fﬂxaiicf&%ﬁtfh

shown to be 5 Ca2+/ calnoduli n-dependent and

i nhi bitable by calyculin A (Sigma Al drich), aprotein

phosphatase 1 (PH) inhibitor (Flemng!, et al. Cte

Res. 2001, 88: E68-75). Additional corrpounds t hat

ef fect eNOS dephosphoryl ati of? at Thr495 incl ude

hi stam ne and bradykinin (Sigma Al drich). 10

Ther apeuti c conpounds that increase the |evels or

bi ol ogi cal activity of PGL-2 Prostacyclin is a nenber

of the famly of lipid nolecules known as

ei cosanoi ds. It | S pr oduced [ n endot hel i aI ceI s from
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30 proteins described above are also included and can
be constructed, for exanple, by making various
substitutions of residues or sequences, deleting

wobflHigl or internal WO 2008/ 030283PCT/ us%ngfsg(;ﬂ%gﬁgm

PEEHEES or sequences not needed for biol ogica
activity, or adding terminal or internal residues

whi ch nmay enhance biol ogical activity. Am no acid
substitutions, deletions, additions, or nutations can
be made to inprove expression, stability, or

solubility of the protein in the various expreSS|on
systens. Cenerally, substitutions are nade 5
conservatively and take into consideration the effect
sequebéeoli.og rmirlo awisisi2ite §58 fom searprass TeferEps iq BIGE/RB OB are the

- s39dLt L ong acﬁF RYE ls]@ﬁ;r deuseay ?ea&ﬁ%%&pseemqt@ob)f or

expreSS|on 0 anal 0g protelns or ragnents thereo 5 I
nust FIGUREG Irshews pearias pEPhotamicasmmnty SROVRE sfpblp prdoglin

1&199??:%191 : RAHRRGSSorPRd 1&{:'%‘5?5 @A@le?lar\lyehhed&gity Ci&}gg’b@nesm assays
conp ntary regions that cou ri dizenho

85 gpath Eaer A orpuEar” Rt BregRe of 1
;@BFEQN%‘)W& aAE sﬁiognﬂ,ami for Bbett ﬁnmﬁidambﬁm tvgfe m:cghs were
naRNA. he r .t
RO drepesas arptiint (o 2ot AR in b s
ingikaed bdow@mperds) can al so | ncl ude any rmdl fied

for o
el B1CKELER Rl e AR AR B SRR e
rghcfiog il mtienteric vesieis by Iseluble wndu;umf éﬁp@ﬁasca?@érayﬁmlwmf rat

| SRS Z}{Q&é}% Qs Db AR Era SRR Bl de U TP LB Teﬁ-%s from 200

I fon or inultinmerization, and cross-linkin
reymbiot296 memit Tihe cApRyimesmFaNeTp Fapeaipd ) the presengs AEFpQmbinant

nﬁ:'ieeé}{do%lﬂ{ at B TEh CATRONSIE b 54 uﬂ&pefrﬁéz&@ﬁér&né&bﬁ& eRfwn
eavage of the proteln fron1 HE%%¥ nﬁahl
@mmq&h eAlsp phayviis sisd f-fetﬁtffﬁz‘;ﬁ:ﬂ*felcﬁ‘I ar Fhhgem

(i@l pRigyi de addi tional advant ages such as |ncreased

afflnlt decreased rate, ility o
and i ﬁ 31 &5 "(c)fflpg"t@ %?Sr?g"?’}“ﬁ@‘ cﬁ"e bidothetiosis in

ﬁﬁﬁmﬂma&hldﬂemﬁﬁinﬁamgﬁaﬁsmEMﬁbﬂgmmmumm@enlzmdmwohmdgmunnu

e

ddnabimation (gmxml-ewﬂutﬂﬁt mglnehﬁn@ﬁsﬁtlr{éqwm‘ pﬁmlm shown. These
%\{o%l I}E tabh Q(Cé%? ((t)l(?% el SorQthe Bpiek SR inflRile panel and
coval en ttacihnent o

erlva rve, alipidor lip
momangmel wegniBtatint Tt tha dovar pend{

phos ply sasiitel, seﬁEsoéfgz oﬁhbtﬂgna B/dhlolvrit e, placental and

di sul fi ond fornation

yl at| on, fornma 'é%ﬂx bl
e BAPIQEIL PR PP Shed e R EpRAThEs alier soluble
SrRioBBY AR sFR tRMInREt. Ubladent! Bistol oyl &E mem) of control (FIGURE

incAiOE A SR e et R g >

$10Mps. By thetsbmme @mbgihiéndrsﬂtpeg%yédaamrmnl,s smﬂﬁisglhlfbmmahon

o SS r .
G A MR e G lion B U BIs, Thene s heorrmasie
it tiinechd Aiddinbidorcrosis mhdmmpwuﬁtwnmf@t@%als‘@éﬁﬁl gegrow) in
e %ec!}g' ald D ﬁﬂgeﬁb&&wd mhﬁmarj@@m @Eaib B2 966 fm

oteln uctures 30 and | ecul

@ﬂGpBﬂ 3@8}19 mcebrstolqw erhe ePREHERCHRE 45, S%NFIGURE 34F),

sl %Heﬁﬂﬁtm Shalki1An YO URBL3 aM) i afstini® bhanges with
otelns,” nson ed., Academ c Press, New York,

1983; WO 2008/030283PCT1U82007/012787 Seiner et al.

Meth. Enzynol ., 182:626-646, 3(990; Rattan et al., M
.tVY AcaclL Set, '663:48-62, 1992) are al so |ncluded

The pepti dyl therapeutlc conmpound of the invention

can al so i nclude sequence variants of any of the

compounds such as variants that include 1, 2, 3, 4,

5, greater than 5, or greater than 10 am no acid

alterations such as substitutions, 5 deletions, or
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descri bed herein, which may provide additiona

~advant ages such as increased solubility, stability

and circulating tinme of the polypeptide, or decreased

Wozmg?bg@ggm city (see U S. Pat. No.4, 179, 337)p a7

d. The chem cal nvieties for derivitization

~'may be selected fromwater sol uble polyners such as,

for exanple, polyethylene glycol, ethylene 25

gl ycol / propyl ene gl ycol copol yners,

car boxymet hyl cel | ul ose, dextran, polyvinyl alcoho

and the |ike. The conpound nmay be nodified at random
positions within the nol ecule, or at predeterm ned
positions within the nol ecule and may incl ude one,
mmﬁfoch]’ﬂeemsﬁ r(amp heaiﬂ‘b traibed in ii&mFlIa-l-sEmg igedupgBIGTTRE 34H).

u
TR B 35 S e inBbedi Shyrd Malibl, 2o .
t he p?iélEﬁSe!dAﬁﬁl acy ktaxes mégrghfns and atyetade“@rammhwug recombinant

JEﬁE?“?ﬁg‘ ?zg*fr gfﬁgﬁgﬁ %ﬂ é&ﬁﬁ%&%f {E efﬂ:gg&%vaﬁcnﬁfaﬁ&; +HANOS
ROVE003 @ZS@R@'B/SBSE 2] &WP@]?E@BM}% iheymistovassyles respbrsespirgnal

WckdvediBis 81 APmR of VEBE, 'I%?S{M Lahe thspinihe %HBB@&%@IOO

for ease in hand i ng and nanufacturlng
ry’@ggm%ﬁﬁﬂ%fé apd Fne e P camRECO FRspeiEe geshown. (n= 4> Also shown
it he Erob B TLI-NAME of TGFB BndlVEGH s@ﬁm;&temgﬂmaeﬁmm
rel ease desired, the effects |f any o | ogi C 125
R areRyeseptaRy L qfﬁg%fgqpsec%&f Lgf?eef@ ™)

BEE-PY Biidfigy TRRU dht:h@tise Enddisiial &k eTatnidnt WA 5 nM recombinant

B S Sta  FRSAEREN LRI HR B < g

tntrested gionp)n cleapetition ebth 46X «Beass cbié T'GHA yﬂteli:yh'eawi with 100

| 1 .
o) EoRIER oB0RG1h Dol BhaRBAPARygd al patigrod comi¥]
BGERELH s a@ar&gshaﬁmg(sm@%;anﬂmcweelﬂ @-Pehdyced activation of the
9%%%%3?&'@1@8%& &Zx‘ééu& fralsre ki) Hand
éﬂ“fa S Oconj Chem 10: 638- 646, (1599}
iphibition by irgetmesUVER SiBre. éraEh 30T R0t var Engmseset soen).
ﬁmu@ﬁremere B Rve wamm:a&wgr dﬁh @wmam LB eggég&ﬁ&m

resent | nvention pep tl , or
c@ahqsphmfagwe&%%%ﬁagel ONGRE e SvbOEFY Ba qnd Atigquation by
smg (£ 0< O Ris ek @By, | FhobFoBAktdR %%Eﬁaﬁ%&kﬂat@%ﬁ 177 and total

e tic co ound fused t o anot her eterologous
%éﬁﬁil dyepsba PRSI as an Fe
S equ EEWGHRE&S&%&% h&bhﬂestkzﬂl’bﬁhs ofdat ﬁﬁbﬂﬂrﬁie&ﬂﬁbﬁtﬁ@&kpmssmn of

e R R TD 5l sRoBREFRRAR s Hos

Hregsiaatrais (Gieerinthird trimestefy overeuspd of dasbrdbed oh Heetpdds dames 1, 2 and
3 xf&glleb%'c B8 ;I?%tsb@?g ) n% BRlechE: &ﬁ%dsé‘?ﬁi“ %{; ﬁ?o’téiﬂ USec0hs 2

th nvention, ahGCF eI Coact ds encod

positiypegiiotl 620 wWrof pasine speciyensdront ﬂ@ngmlg'at andrwofsFithtreated
2 30 MS&h Writh 53 B8 Thi 0ds a@bcdi g tl‘xens)ﬁt@ tieQfdd Yath. n@uantltatmn of

standard techni ques for gene 20 therapy known in

the $F1Y peprgasion WisRprioamed pemarerEnmergiaily P‘fﬂﬁla‘aﬂe%l@ﬁ &M&e@
LoWelBirel PlasBRSBELIRBNI WIS lnkddblad: th&s Jeft URBN Gk 8438) third trimester) to

tructure of .a olypeptlde ar de fragnent and
e SERETign- &Fﬂ@ldﬁ§Fﬁﬂ“F@oﬁgﬁ embigaid kg soluble
dnﬂdigli%lah& lan8OPRALIB e@m&eﬁﬂsoa& hrplesthﬁﬁnmtsﬁg tbaed ShibdRirol rats

FRERIEDT ABE P Safand foutle SR ins At Sutiopug pepression of

nodel i ng t echni ques knomn in the art can be used to
25 study the functional |nte%fct|ons and design

m meti c conmpounds which contain functional groups
arranged in such a manner that they could reproduced
those interactions. The designing of mnetics to a
known pharmaceutically active conpound is a known
approach to the devel opnent of pharmaceutical s based
on a | ead conpound. This m ght be desirable where the



Ther apeuti c nucl ei c acids Recent work has shown that
"~ the delivery of nucleic acid (DNA or RNA) capable of
expressing an endothelial cell mtogen such as ' VEGF
t ite of a blood vessel 10 injury wl
‘”“6?%%?@%?at.on and reendot helialization of gLé“ﬁ%%ﬁ@gﬁ87
vessel. Wiile the present invention does not relate
to bl ood vessel injury, these general techniques for
the delivery of nucleic acid to endothelial cells can
be used in the present invention for the delivery of
nucl ei ¢ aci ds encodi ng sol ubl e endogl i n bi ndi ng-
proteins, such as TGF- 111, TGP-03, activin-A BMP2
and BWMP7, or eNOS. The techni ques can al so be used
Fe0mbibent $Bngl Bl treaRidyratef Quuetieics Febldble @Addlih M@ performed using a

rotein Suc scri bed above, known to
?ﬁ¥ﬁ% %E?éﬁﬂ%ﬁ?igﬂﬁﬁ M VI P, cathepsin, or
el astifigerei3Mvod garh shbﬁhgﬂneld@vmen afideimaFthael dedfim sEng (first
Le Eevent i on
ém%efét*e%{: 5 %g:%% eler aﬁfe @f‘cgﬁiﬁtﬁé é-.ﬂg)“%ec‘i’&? sand i pre—ec?ampsm
3 gﬁhmwé$ technlques are described in "U S. Patent Nos.

S, 83%@&% 53¢ %ﬁ?ﬁm@l 8 Gicfreibh 69 s?l@&@ﬁﬁ%p:faﬁﬁcﬁihpme first

by ref nce. resent I'nvention

Eegten@yodyst Bnip theisdcand trinesster (Imruch?), RR) produst (Rigdugt 1-

AT inWNAwo)S [V bre 20Hmba RN m%ﬁlé-%b:ﬁ iR<SPvkiRk e

endoglin blndlng proteins such as -01, TGE-03,

act i VAUTA 39 E\pgraph shomfimey the gisk emseclmeseae%ilegmﬂs of
10 &NeoeldIg:. IR i6keedse aﬂndkr&tp%t&nwe&@nﬁmlalﬂw@uwwn&e delta

B SR Re e | B S oo 9 1 SR, Hahesgto women

ahose selta produdt Ofas &gy thah —1l kexs BatidtRbly dgiifcap(HI00H). ons
descr.i bed r.ein ard neth ds. for adm

nuclgf S dPgds 4 yestEra e%ﬁgeé §m HPESHEY E#thg{ngnm“md
dépBospRartybation ANENOS at Thn49PuEignmaIOiBon a ligiph m&ﬁ@&%%%ent aof

%§3%5§g8gggéﬁﬁﬁﬁkﬁﬁﬁ9$%Hy5%9§4 erapeu F%mﬁgg%%yﬂﬁﬁnEIEWﬂof

ehosphorylatad Thrd9b deeresses inghe presrbog bf RGEB) riadhs mymsence of soluble
ias B{ﬁﬁﬁﬂim'tﬁé’m%c%f%ﬁﬁefeﬁ@gﬂﬁes the use of

antlsense nucl eobase ol i goners to downregul ate
expression of soluble endoglin mRNA directly. By

bi nding to The conpl enBaiafky Desteiptios aci d sequence

(the sen se r coding. str sense nucl eopase 5

ol 1 gONE Pavefisoxged tigq! 6340%3? VER Areeipypied dp Blgod serum
fafmpied iakah Yrothwenighwitha ;eégwﬁ@trbmea |hmﬁv@:ﬁ1heh&eﬂi&h aspre-

nd b i
eﬁu%‘%’é @b%ﬁ%lma?f%‘o Q%l}lﬁir § 5%821%5%} rﬁ‘rgetg{jfgf Eeéﬂfggﬁ qfgpeextraceliular
mErdoyhfithe Wﬂmbmm bewrrfoss ibp pmmvlsaxccealzjmm aTheduglt afsleestion of

%@Ha%aszaﬁge Ve xfacemm g&ﬁgg{ %ﬂdes@);(pfngé &*}%%E Soluble

ecrease 1 n so U e endo ression

25 @ﬁogiéwtdesm%é bérginj svegqsbtbeellt issth-mwel mhgwre@w nf)full-
0 (!
p r ef er a% it E%%g%oolg}?e %E)‘%;%ﬁ%of)’ %${ tﬂ{g }oﬂ{)l?@éer%%aﬁfg}ra&%m
RURTRE tl?eé? esseitisl ApgiREeRicag rnéfysﬁmﬁ é“ﬁﬁ% i Wa ﬁs‘ee discovered that

dikHé‘ds eﬁaﬁm@oh%&aﬁ&maffeomb lenéidp@and BFIEINA pafidnts VK

xa e of the use .of anti sense nuc| eoha
Ewggfo HEWR P SEnSHE G PRSI S IAdH Siber pregpancy related
30 lﬁ@éﬁiﬁw&ﬁ:soﬁﬁfkl@(e&%ﬂ& alst aREHREa B sh}ﬁbbieﬁd&gﬁn mterferes with

thods far assa | evel s of
IsPL8a Brr ABLPIE S s mospisRRdine it estssbed SiRptipg such as o
i ncl ude western blotting, inmunoprecipitation, and
ELI SA. The present invention_al so features the use of
RNA interference (RNAi) to i Ahi bi t expr essi on of
sol ubl e endoglin. RNA interference (RNAI) is a
recently discovered nmechani sm of post-transcriptiona
gene silencing (PTGS) in which doubl e-stranded RNA
(dsRNA) corresponding to a gene or roRNA of interest
IS introduced into an organism 20 resulting in the
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The si RNA dupl exes then bind to a nucl ease conpl ex
conposed of proteins that target and destroy
endogenous nMRNAs havi ng honol ogy to the siRNA within

Wof/%nl&{%f?%%%ﬂ ex. Although the identity of the Q%‘i‘}n%bdﬁ/ 12787

he conpl ex remains unclear, the function
the conplex is to target the honologous MRNA nolecule
t hrough base 30 pairing interactions between one of
the si RNA strands and the endogenous i nRNA. The nRNA
Is then cl eaved approximately 12 nt fromthe 3
termnus of the siRNA and WO
2008/ 030283PCT/ US2007/ 012787 degraded. In this
manner, specific genes can be targeted and degraded,
rbiRGSPM mkddva@on la eﬁdtbtﬁél&l edlispihereby Qiseiinehai IﬁJIi’IJeostabc

from.the target be .chem ¢
SR TIR DEg O EAT RO G PR n sty TPRE A5A SR & drucia
rﬁlla dod andbglin is inking JIGIOB raepivAsctiyaticn tp NOh symitheesion In addition, we

garc h | Pha . .
HES b et i solR RS R and bl 1n cBA o it ascultar damage
ade prghies rélmefaypdRighdivedisordersNoch sN@e-£ciamasia opgripoinisa, by

0 0 P OO or e

Wﬁwﬁwﬁﬂﬁﬂ@s 10Sol ubl e endogl i n based

t her ape dstnr GRIRAM R SmHS fhdlise PR Aipltid eS80 A€ Mterfere with
Inhibirtion of full-length endogl in %ﬁgnal [ n%ﬁhas been

sgivhimendeeivinadingto groyidarias: agepts i endogii s
e&gﬁkﬁéﬂoﬂﬁlb Eaﬂ%cﬁx@@nb eﬂts"th@inc@éase Eﬂﬂ@ﬁf sroatioRors, can be
7, 138:4977- 88&‘1 end is, therefore )

Ysrd o tPat o RERERHE e per 5@ [FOFFSEs SHFNAF REp-eclampsia

ot atihiipd Bmﬁhje;bt maegeiimmhmde amme sbt lirninsi tblmﬁ::bodxes that bind

in ase 9 € I i.n lev ar _
%F‘ggﬁgﬁ%‘y) m#dtns %??g e éiegimebltn{o%lacgleac%% h%onuclfotndes for
aidenbeodt m)memmeﬁéuce devatissdsolable endeglior edimpods thitdncreape the

18l \pﬁ@f‘? %ﬁ gmﬁ 3&9 SJht.llﬁQ §ﬁ&6%hﬁi : c%gn'i)@ [ﬁ?ﬁY g&@c the

ene anci ng placen
pmtnqim ¢tleonge oihtap miembrasg doussbfogn 08 em@ rherﬁbw PRverting the

'rlelgfs'e lé? ol kid o%ﬂn.se&ldlé ﬁ n?diéiﬁ’&'s ke Bﬂildﬁgﬁglte'eﬁ@@lm and block the

e endog I'n enco nucl ei c aci d nol ecul es and

LOMHdamerbinding Sits ARG ARRELY ST RISERAU Yy s SWORTAB fsagures the use of
ég\i@ﬁnﬁmgfd k9 b@@b@;ﬂide,&%%ﬂl\ﬂﬁwmﬂﬁ as@hoab) @ﬁﬁmﬂil, lzfd mimetic)
says or ene eLn e e oW n
thpiariet e S s oD et B I e g b aS el
m&g&sg&mm&r&ai}@mmﬁc@ﬁsfor&m; yuch@s preRytiaipstat® eclampsia ina
%ov e ﬂﬁ g[?yﬂgr ﬁg&% gfi gega ¢l eeacssflam%J c?rgllmu bd $hat decreases the

eve S, ecreasing
lewel afyFit- badogkases t}pd@-teéomdﬁemeb%VEGF or PinB(se@ﬂ:r sermpie, U.S.

ﬂa&%&%ﬁ?caﬁ&pﬁﬁﬁ{cafx%ﬂgﬁg% ﬁﬁoéo?ﬁ%ézgsgiogo@z%ﬁflaw b8050170444

suc

apit BCfrl Ph@hc@aon thma\éféh%@‘*@ﬁ?@ ﬂée‘h’pﬁﬂ@ﬂ&ﬁ’mﬂﬁbm qoFibination
W c%%euf Wﬂa%&m&@mﬁ&m oy

| evel' s of 131 activin-A BlvlP2, B

rejpted hypqﬁeam éfsqmdeafﬁ?ck ADRH L RMBSIA T ElaEpiZ B 2su Ject In

ABHe8 thdinveQioMat Heds thieSeslot éb]dbﬁ@&idb@nﬁ NS ey, of PG, either
q?rotel ns i.nclude ELJ.SA, west fbI otti

or .
8 /' %@8??‘1 Tpar, Fﬁ‘f B’B?ﬁ“@%cygfflﬁteﬁéﬁ?ﬁﬁﬂﬂ?’e
disbrdérd, thaing getiasipsia ass aylsngdn be WO
2008/ 030283PCT/ US2007/ 012787
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performed to determne if the subject's blood has

converted froman anti-angi ogenic state. to a

pro angi ogeni ¢ state. Such assays are described bel ow
gple 4. A -result that is diagnostiC g usrnrnizer

pre eclanpsia or eclanpsia is considered an increase

of at least 10% 20% preferably 30% nore preferably

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

60% 5 70% 80% 90%or nore in the levels of soluble

endoglin and a result indicating an inprovenent in

the pre-eclanpsia or eclanpsia is a decrease of at

| east 10% 20% preferably 30% nore preferably at

. least 40% or- 50% and nost preferably at |east 60%

70% %ﬂe thoGetailed daseription préventee herein refersspbaiBally to soluble
&RgpR, or A LRJRALYE! VEEE, A%bE RUM bYcleft 1 Bidded in the ar

dnostlc of " pre- eclanpS|a or eclanpsia Is
ﬂjletrfh¢ m dgsatiptipe earealesf apply toGaindn gembesy isoipggs, and/or variants

0 st 40% or 50%
f“ﬁ.f???‘hp%‘ﬁ‘ri?gﬁfﬁgg e’ggﬁ%ﬁ&; i’flé@q'soryq 90% or

nnre in the levels of eNG5, PE2, TG--01, TG--133,
%ﬁ defds A. BMP2, BMP7, or any protein ligand known to
to soluble endoglin and a result indicating an .
| npr oVe hevr disaeverrd ther snldls endesiin lyels aeq detpterddn plgod gerum

dalifple8 ¥@n HonPhomBRhth K goreﬁfeaf}sﬁa@nﬁvéﬁ%mao Eifh as pre-
% ef ey abl y at | east 40/o or. 5 and

RSt e ampsip.o 3Qiub ]6@%10%%&“8 Fnesoty BrelaBriers dinjaak
Elyﬁ'l}fﬁhﬁs oif pr%psﬂ.@ﬁ&mﬁ@ﬂﬁ a dla-éafsti&:iest arhduving scﬂub]e endoglin

T oF ] Soeten i foboPiiSeth s ReE, FTE Bt vl B pgmoed

éensmhar piiepadiicitypsndoprovides bawatrfsh t&)lﬁﬂﬂ:eair%nﬁmx of preeclampsia-

R S0 AP BlbSsi Shn SRS FE AR e

VEGF: BOBS fB0dly mermrsepﬂefemmam@m, T6ifg Bhgimmacmsn-at, BMP2,
BRP?, ROS; x%féra%ﬁ}gél@@@l} Ggﬁaetr&eyaﬁbﬁyortin St aﬁlgn ieteof. An

angl ogeneS| S assa serum or uri n sanpl e
gligmtign b} e levelgof afIlSS@f tb@semglm wiggppsticeof @Ipseayﬁncy related

Glltcﬁisﬁre %ﬁ:’oﬁﬁr,%ﬁc}%l ﬂﬁ@ﬁﬁ&xﬂs‘ﬁ oPAGRRSRY 13 B@exaﬁ@l_é 33erease in
activin-A BIYfF 2,7 Bl Ve7, or solub

té?llféf@‘? phiresiiFe. %lrf%”s%w‘r"am Ajsdiggngsic qfétpﬁ%%@nqydelm
1pedthsha disgRIRE s&éﬁ&s?ﬁ»@bﬂ&}n psEoBRediatagE. €s i ncl ude the
I

prep i on of om.the bl ood sanples.of 25 the

D by e B methodh QesoPet e AT B PG U ST FB FEIEEPRG,

sipeizhi ixdly eiol sisonid bef wralatstond thay theRNkme st aidadnioingSieMpas of the

A S|t e.result is co an _i.ncrease qof at ..
i BE3h b 55 Brdenb ey (AR GRS erde WG EARE Ba Yot ot limited

th azestati@) hyperS@ion, amgnmsmﬁraeémlaibt gesktiohd agé (B infant,

9 re.i I I
oL, EHnic g RipafOR. fi Qahiba (M, Softheg? Bl U Be) and
q‘ﬂ:’l’wpé’iac acids. 30 WD 2008/ 030283PCT/ US2007/ 012787
Ther aRQ&IE bEschitld SRELES either free, HhRdShavat ieekid, %ié%&s&fed ina

SFqg)luble endoglln found in the serum sanpl es taken
IGFhSpralgRan Bt an LA B RE-F5 SRR &2!wEPdings thg propensity to

<ﬁmgg§§k§cbﬂﬂﬁmgoluble endoglin is actlng as a
'physi ol to bi.nd o and de

0 si nk"
¢ P O RSARSE S B o 5 GRS Rt HE e 497 s il cgpdicions
willsbéw en tcragsomtte &aedsaibs of @ gpluble dndopfin bbl@'pﬂfﬂdﬁ eThe soluble

AR @ Y BRI SR Rlonte OBl B mrocot

to bind to soluble endoglln and neutralize the
activity of soluble endoglin,{e.g., binding to

TG S1, TGF133, activin-A, BMP2, BWP7), may help
prevent or treat pre-eclanpsia or eclanpsia, by
produci ng an increase in free TG-01, TG-- 113,
activin-A BMP2, and BMP7. Such an 10 increase would
allow loran increase in trophoblast proliferation

m gration and angi ogenesi s required for placental
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of ‘anti bodi es for therapeutic purposes are descri bed
in several patents including U S. 25 Patent Nunbers
6, 054, 297; 5, 821, 337; 6, 365, 157; and 6, 165, 464; U. S.

‘VOB@kgﬁhgﬁpplicatioh Publ i cation No. 2006/ 00G¢akz00801787

PCT Publication No. WO 06/ 034507 and are incorporated
herein by reference. Antibodi es can be polycl onal or
nonocl onal ; nonocl onal hurmani zed anti bodi es are
preferred. The present invention also includes the
anti bodies that bind to sol uble endoglin, including
but not limted to those that bind to 30 any one or
nore of the peptide sequences indicated in bold and

under |l ined in FlGRUE 2008/ 0283PCI1 S2007101278
aifgmaigyoly gpliged isgformph ef g Vgl a‘g‘fu P m%* o
SRURENM l.(n?a:ﬂi the &R.NAN aﬁmwﬁyihatt@pe%ﬁ%aﬂﬁbhﬂs 4 8alybld endogiin

406 t.o 58 h d Ih
Snsae R Bl BRI 5B o
sﬂbﬁbteﬁ b106F defelppidg adtarpditians rOscé:ampd of antahidbody useful in the

ORI RS b S B SR Inel INBREY AR o AT Rlnat £EBH of

erapeuti ca ectlive anoun
dndedlierthit] 1§/¢omxha‘caiﬂv iabaitibledan Sanid Frvr Biotechrplogy, Inc. (cat # sc-

ipg’ﬁf)”t eJdﬂior%l eg%xsra?@s %%Yu?dé%ﬁﬂaﬁl&%hﬁgﬂédlﬁuéﬁ? $irldthd\Sit@Belluiar

dose a ge regl men epen upon the severlty

 deinaithef aidedinge. 2., Aming mwéﬁéif jo ﬁadaagllﬁ ag1ing pradssl i) 384 of

ﬁﬂg‘}lﬁﬁr i A IS BY 1 irf dridgriieed InfFIGURE
Jﬁ&? égﬁ%f abgggxg 01 to about 10 N

th LK 'Ofgtfsuch
300 Scraria RECIpRLT oF MSPrine 62 ATt RE"

cBiSdes WR g, 1nc2iudngﬁhEmﬂ6]b§R:ﬁE!h&hoMﬁﬂtdhlas i 38 Aoamd RIAS),

.the an bodle sre fprnula ed i.n a

JP&}’E E%Imswglpa%ec %%sb%ﬁr ec%ﬁnpsm o RI a%%ﬁ OJS' developmg

ﬁﬁﬁﬂﬁm&km@n Mﬁth a pharnaceutlcally acceptable

par ent eral cl.e.. .Such v h| g A :
Pont dueaed Je5 s i Sony e Eloklefd £Rosth b6 R plelecigmpsia or
an@lm;:siae F oac:emxmet afthe &akl qf@o]uﬁlqﬂg:épglgl ig mcgﬂapq@ﬁelaﬁve to a normal
ﬁ%&%g gg%gﬁiv)g thilog/n esg@@ ‘? Ve W/a,sﬁ/y 'Eb@d BoEiR more), or increases

naqu as T1xed I's”and et hy]
olcetme imenye cximeage pemplstfiom ajspbisetbis IWSW@T@%&S%G indicator of

19:@ FibfibSia of B8and. CA &3iiBNANG! oa@ae&cm:ﬁgnwﬁﬂwﬁilsveq& of soluble
addi ti ves such ‘as substances t hat, _.enhanc ot%p

It
ST9GEIET SHi-d o EGF o 11DF ARV 0 MOBAAES 1 gicaitve of cofamplia, pre-
RIBHRIY 84 th¥ Bopeddi§ 18 Eiéwlrehq;dﬂuels condicadl Nprradlly, Zitculating serum

formul ated | uch . vehi cl es. at ratipons of
e B e S g TR BBt st
&yatitonn ab-Ly ng.a:ltd)ﬁng peial pxegngncyé Exrated s@'txmried:ls, greater 1 than 15

SOPR S0 QA AR o] AUUAHC-AET EEHATREI B i
wiefel bfomhibls faldbglsan comRICHreiCA RS CHedipRte RS e SRR

ééhﬁ% %& Pat ent Application Publication Nunbers
0] 6828, 20050025762, 20050170444, 20060067937,

and Jo®pe eohgiimenhthepere! pftolyhie endoglin i faraparedyp combination with

’%g %g&%@ﬂﬁ VHEE GPPICH pdibeptiaer MElebdoi3 D& combination

t f
Bomnt Do o e ot O oS SR S n Ui
PA& Appriesion iPabhication BiumbetSi 20040 IGB2]] 2ORWERF 62, Areit20050170444

AL AL S PO A 0.

* hyepodardty\refero ROBEH 68DE3IRGHAIISRY QT iorairgibodiments, the body

di sorders by interfering with TGF-pl and VEGF
signal i ng pathway respectively, possibly converging
on the NOS signaling pathway#Atdesirabl e therapeutic
nmet hods of the invention include the adm nisuation of
a conpound that decrease sFIt-1 |levels or activity or
i ncrease VEGF or PIGF levels or activity in

conmbi nation with a conpound that 5 decreases sol uble
endoglin levels or activity or increase TGP, NOS

or P612 levels or activity. It will be understood by
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the VEGF pathway. Alternatively, a conbination of
ant i bodi es agai nst both sol uble endoglin and sFlt-1
may be used either directly or in an ex vivo approach

woless@s0siisi ng a colum that is lined wth amdiraselonboles?

endoglin or sFlt-1 and circulating the patient's

bl ood through the colum). Any of these conbinations
can further include the 15 admi nistration of a
compound that increases NOS |levels or activity,
preferably eNOS, in order to regul ate the pathway
downstream of the respective receptors. I n
addition, the invention provides for the use of any
chronj ¢ hypertensi on medi cations . used i n combination

Rpssindex B P eepitonabagn Tidaiets dtrlsyrsrrrgegd fsfudeq the

diBgHostd mexis. used for the treatment of hypertension

ny r QR APRAPAA Do aror TBEr Y. TR of Q8 PO bSiide or

etk caid B dkasuaiiRscoaibinion mmttmeeabva of otable esigHs, silte, VEGF,

d i ned th f act

FTAGE RebPeRY ot BiBR LSy AMRE el R iR Qe e o o1
28 A3 elobypeitide, lmtelmare benmpeilyeviikbledfir ekatpe.cibneAbben, Abgent,
Qb'ﬁggcl%cé?; ﬂge a&h&?ﬂ %Y@en@'@& QR¢ ﬁfi&%’éﬁ[@%}m ‘The level of PGl

pr egnancy or pr’even
cpn@lseérbaznq.dsn aombmet;dnawpls the lovel of anyrof thecaprumpglypeptides. PGl

lgﬁﬁﬂmﬁﬂﬁgﬁ%igg?ofg a%(ggﬁkeaﬁgﬁé Fhe VGISRLAIPSIsE: binding molecule in

Techni ques an or adm ni strat’ion vary

. s e Prpresticraneay gaeTibed g G Heing. dorexamplte Hicaginary

18l colrihidit S IPA Q}x%hasaymllghgdmamlb%%@ for the
or nucleic acid_ vector 30 well known

oerpisa: QNS LA st o cOmmE il qrpyable, o cxtmple, from
m&&&m&gﬁ%ﬂcyﬂc’%m&@ﬁﬂg @9@5‘1 Obeoidis (hlﬁ_iﬁﬁj Biosciences.

Th t t
O T
"m‘}F—ljsemr emﬁdlﬁfe,ptld&‘ 1seoxaasznmlaimtqombﬁnaunn hatﬁohealgelogmlmctmty of

ratian, e _par. en
C uef ? gih gﬁ“om(}? mﬁgc glpo 8 |dr"'€8 a%fr‘éc |l%ffl1le Piniegical
achwuamwsﬂﬁce inklidatpr of preregirgrrsasr deltinpuz.y Thgbiological activity can
%%Hsﬁtlé&%r éﬁ&%ﬁé aIsQSf f§r éHz?InQﬁcr &E’ivﬂfﬁ %’pﬁﬁ ﬂ-re%{ownstream

adm ni steri n erapeutic conpounds ©
perabieg activitye ql@rf:xamn!@ the epzpratic petiiy oS 6D indsenyengdby

hsiisY cifulfifg $rveRiondmd 4 RErR Sk i the Rz RSB Rty ARNOS is a
i nfusion device, or a delivery device for

ROtV ifpdigafos of PrsreciqmpsiaprElamPEigent ed as a dry powder
to bEInbﬁ@&ﬁﬁddﬂh&ﬁtﬁﬂnﬂrﬂm&ﬁﬁ&&m@'mﬁﬁ!ﬁﬁﬂbglﬁﬂ kF1ab] €EGF, or

HE 58 DR 5 'S SOTROBLEOD GRS LS, perveen

1&Cely ﬁ a¢ tepdt tiva bl gie preteing rsahdzaz:lme mf pteFe&tanqma ®eclampsia. In one’
57381 PR e%:nl' XS -1 ﬂ#ﬁ&%‘ %?g%%hi% e,cf‘t ero%‘Abmanon
nfs Ion, "or a polyner ot Ffer " sust ali

with sduhde omioglm weanreThantak aadmwmgogeatcu index t‘hat is dlagnosbc of pre-

éaME&.ﬁar o oun‘%ﬁﬁ# Bpme ﬁphfg;ehéi% tgﬁgveeﬁrkﬁ] SEE@S%M&@%JM g@:ﬂéﬁfgg&fﬁ?
sehblermderlinds u@reawﬁaqemyw FplEence gample (gig. S0ld, 2-fold, 3-foid,
¥k BveByas Jxﬁlc%QQ@ﬁ_fauepmm atnd\ﬂ&é PAATR éeawrlakanrl@ more

Phi I'adel phia, PA). Fornul ations par enter al
PrefTeRlysE Faé?flﬂéﬂﬁ‘ yhenfihs sublesgtis P%“Sldﬂﬁﬁitta DAVEIIECHRBATIS,
e la@pslaCoria be in infrBinkMeisk 0 iyl IpiaRe s e/ CTHe P SAGEFIAS/ VEGF +

pol yet hyl ene glycol, oils of vegetable origin, or

hydr ogenat ed napt hal enes. Bi oconpati bl e,

bi odegradabl e | actide pol ynmegy | actide/glycolide

copol yner, or poiyoxyet hyl ene- pol yoxypr opyl ene

copolynmers may be used to control the release of 20

t he conpounds. Nanoparticulate fornulations (e.g.,

bi odegr adabl e nanoparticles, solid lipid

nanopartieles, |iposones) may be used to control the

bi odi stribution of the conpounds. O her potentially
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suberic, salicylic, ‘tartaric, nethanesul fonic,
tol uenesul fonic, or trifiuoroacetic acids or the WO
2008/ 030283PCT/ US2007/ 012787 1i ke; polyneric acids

‘N0§&&%3 -tanni c acid, carboxynethyl cell ul @s§us9do7hi¥8s7

and I nor gani c acid such as hydrochl oric acid,
hydr obrom ¢ acid, sulfuric acid phosphoric acid, or
the |ike. Metal conplexes i nclude zinc, iron, and t he
i ke. Formulations for oral use include tablets
containing the active ingredient(s) in a5 mxture
W th non-toxic pharmaceutically acceptable
exci pients. These excipients nmay be, for exanple,
inert diluents or fillers (e.g., sucrose and
BIGFpidtioliy metelyosriecatunply oﬁgasﬂfei, meftic dmhingy banskd as a diagnostic

a t I
b2 5 B PRI | B4R By LA o ot n
alregv@pa it the divieksof solublegindyeling mﬁmlﬁﬁn@ YBGF arrany eembination

l%%%oiaiffp lﬁﬁcpxrepd\ﬁ'vg %F&%Qi lﬁa 9@41&[1%3 a lla gﬁ%ﬂ@ ﬁlfd#cator

sul es erein the actlve i ngre

Wﬁe :Sm‘gF frljopviagtolgbieiendgslin anfb?ﬂ%ﬂ@@ﬂ@ﬂ@eﬂﬁﬁh I
(P@;‘R&Slhﬁé eNBIiR FBlybﬂ:ﬁ:-d@ﬁFP'ldﬁ @%cﬁéhs@ﬁi thb Sa1k esﬁsl% vhitihle

wat er or an oi dosage and
POREIHGBTIC UFH RS PTEORIgTed 52 2 ESFRE BT AR P8 Nalke B diagnostic
m&:&a@ﬂ&'ﬁé—bﬂhﬁﬁim bashahssid. € koldhle enddain Maex awveheeJ prferably

ect and.the severity of th synpt
I R R BlergL Adanieng examples
ipciadd &p Gstlawinnintiexegnisolible endagipst sFlﬂ- K/RESF ec t186 ] x soluble
gntlnuous infusion of the purified protein is used
feat or prevent further progression of the.

condiAsogier efamaple inshides te nipeswement ofithg i¢vsis of sPitliaod soifible

%.SH%:J A ﬂgm Jzn@;%t&%nr érgm g%? ‘?@:{?ubg)&%& d;ﬁﬁc%ﬁa%g meydei]t:ii Y8ue of

sFité X@Ghﬁble@iﬁ%iﬂdﬁflw}eg ﬁ@hégme%gﬁggghqﬁ%ngmn@jmg [dproduct
@&Pﬁ@%@ﬁﬁg{ﬁ AN ARGl e S QBT + YEAY) il BE 579 &%&t&p where a

are titrated to achi eve a stea state 20 bl ood

‘@éﬁﬁﬁ?séﬁﬁ%@rﬁ f o a5 araagfleing fraﬁﬁore oD G-Frft BAsitive value) is a
SfnebhemeRaenbi ;ﬁe—e&ﬁﬂbﬂﬁ mledmn ) Rgbdie \fau@a:aya% D@fm

free PIG-, or oref 1 to 100
‘B?‘é‘r?%? i g e i St %B@Femwp RS 4k of Busggrous
RQadidns d\irGEthe firftlatlf second ﬁm&es’f@ aid Bd-Gproduct can ba fo]lﬂ'\hﬁi over

i P aropie B a96RaRRER 5 0 ERfurii el e RS i ghpre

zbonetcan disb be mimdated bemga@le ﬁrsifandl bepapEmtaserL bhere a vaiue

C Qu .
SRS 1 S A on ok SR G SIS fr o
BoufdsEngris p ﬁ@gaw-c mcflcatcr:@f E:mvwl@nnfsees@ eshawsrzlo

pr ef &h adifod, %ﬁesmét'ﬁ@ %a&ﬁmhg‘ﬁ&u&@ﬁ»tlaa%f SPREBE, ‘ﬂﬁs-ﬁg PGL, or

i's considered fective dosage. _I n anot
D hpoigpertds- héwaﬁfé’@ﬁ Pl?t‘??é e ey @claé?rﬁﬂﬁ B idhe la!ﬁ@er or the
GRergelikhe endoglin antiangi ogenic index is

detern1ned e course of thera
Sl T athed e SRR AL Shialkkie Bipaliosfree VEGE,
frd2aMGEOF)t- R ITEfFRp B GF-BE PG, ha eNO8Gelytpeptitetih any bodily ﬁuld,

S 0 B A9, BB i

ﬁmdll Swhi mghods includefimenotvbassas &85 41 westarn bh@atgmmg aofibogies

BHURT N B1oBR (BE TR e sRSEARRSY 307081, 763, R, or
sp03|t|on 0 'such a cdondition cah b

u3|ng t he di agnostic nethods, kits, and conp03|t|ons

of the invention. For exanplg the expression of a

sol ubl e endoglin 5 polypeptid% present in a bodily

fluid, such as blood, serum urine, plasm, amiotic

fluid, or CSF, can be nonitored. The sol ubl e endoglin

nonitoring can be conbi ned with methods for

nonitoring the expression of an spit-1, VEG-, or PIG

F, TG~ f|, or eNOS pol ypeptide or nucleic acid, or
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15 increased in a subject having-pre-eclanpsia,
ecl anpsia, or a predisposition to such conditions.
Based on ‘these di scoveries, conpositions of the
wo 639N are useful for t he hi gh-t hr oughpwrhRWsests7
screening of candi date conpounds toidentify those
that nodul ate the expression of a soluble endoglin
pol ypepti de or nucleic acid nol ecul e whose expressi on
is altered in a subject having a pre-eclanpsia or
eci anpsi a. 20Any nunber of nethods are avail able for
carrying out screening assays to identify new
candi dat e conpounds that alter the expression of a
sol ubl e endoglin nucleic acid nolecule. Exaqgﬁg gre
emgpnleoqﬂﬁde andiquaatitativhengyBe pEuBeAsSaXIRTINIaYe 0S¢
q&g(}%%g 3174}'0 ona&QP NG D6: amctﬂ?(‘z'bol?ymd Sipdtiab ObIer.

one “wor ki ng ndi dat e
Gy}wnp’o BTeB981PR4. H81) FldSAdE tl:pdqret? et@ﬂ% Zpeasurng levels of

e&%{dfor@ﬁ‘ﬁ,'%@ RGE QFR-13 qiGrbp & Terrny PG, pﬂél)?@ﬁ poiyeptide.

cacy of such candi dat e conpo
Pl@mnéﬁm@wﬁoglws SRS tr ot SPRTDA R Ty om or more of
R UNBERL g@pggudasfunctl onal equival ent -t hereof. Such
-~ an |nteract| eadi ] y. as _
nunbeH g‘lf’l“"le%‘i‘d&ﬁ 85 Bgﬁ s {gHY %ﬁ% 3‘2%‘1‘1 %@g@%ﬁtl % ﬁla For
VBT el ki s%ﬁudrﬁﬁﬁiﬂp as ssaﬁ@serprdfefnoh puly to monitor expression, but

chro based as [
alﬂ%%‘l}gg‘f‘&gf‘%g?"\{s Day g A8 one&éan dléﬁﬁﬁdm%uﬂw
eﬁdﬂgli@ lteln SIEH, ion VECTRpe]siq atéd mlepﬂﬁﬁw pre srcicagiyg of a
o unds d odstard B&cribed in
pTe %ﬁ“l“l’ﬂz% e'?ﬂﬁgpe%% gg,g sltheor%gilahipg%t gﬁcdtg?gﬁaf inity
dstE1 F0ABAIE 6083 Plam MEPE @)%92%17(283%%8 Zd
PSRN NQ%@MB@@?]Q@@ PBITTEbiatiol V. wmbsllosm Preferred
e endoglin can then be eluted and i f.i ed a@ doclin
ohm@oﬁ@ﬂsm Byprisiize 4t Sigknee g ¢ thg ree g% PEfg ot FRdoe

of—‘{b g'du&eié%ia sequenbe/shcadlidg ity ¥ thé peptied dhewalin boitipnd o
Inhibit the bialogical activity of sol uble endoglin.
updertivrst RETCRYEMIPe, a candi date conpound is tested

for irhs n@mukérﬁam b&x@&ﬂmﬁeﬁmlcﬁ op polypepitides dmmbed.hpspm can
e b %c#of'aﬁﬁ%@ﬁé;h o .psr I gf ”E; '; e
SE{ %Té;}mmgg Eifggiﬁfl@@cmm 1 ﬁﬁg&ﬂ the pmg;my to

{
d@xd:q%;@h mglggnvg;@;ynifgng‘@gs;ﬁ Bg rﬁ%lgiglg %ﬁ}&% d%da/s, 3% b4 or E@’F&, or by

2SBRER /3 5602 Psvel efdbe, lse%gpmr 090 LA, 90%, 98%, 996 ior mdye retagve to
cells can al so he ji.nc

th .
ARSI A DS g N
safl GbaBy fiEaNsf thel §e$me s’ﬁbﬁg‘c dh lagotbearextunple, the lqvan;ﬂg@pb@e
Lh 20 s Vi €
o pRErEe PR deiidy BB plide P, Clhiah A gilye

ppgRioaliamefo ot the popesdityde develprrirkisenditonafisy g sltergsh by as

o4, 8694 9@%,1%%,
lpﬁeﬁ%ﬂﬁgé%¥%§§&b§ %Qgﬁ#%w lﬁggpg%?ﬁgggﬁgn of the
BWYRATIR 98EpeIEemer mﬁameme preapuemart FuthE 828ndogl i n
treated cells as conpared to cells not treated with
the conpound, is considered a conpound that may be
useful for the treatnent of pre-eclanpsia or

ecl anpsi a. In another exanplgs the TG--13-induced
dephosphoryl ati on of eNOS at Thr495 20 can al so be
used as an assay for changes in sol uble endoglin

bi ol ogi cal activity. In this exanple, cells are
inc-ubated in the presence of soluble endoglin, which
as shown in the experinments described below, inhibits
the TGF-fil dephosphoryl ati on of Thr495 of eNGCS.

—ﬂﬂ
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WO 2008/ 030283PCT/ US2007/ 012787 Exanpl es The
foll ow ng exanples are intended to illustrate the
invention. They are not neant to |limt the invention

wo'zﬁbﬁﬁﬁéﬁs%’ay 5 Exanpl e 1. Increased |evels alcrareashirss

NA and protein in pregnant women with _
pr e- ecl anpsi a. In an attenpt to identify novel
secreted factors playing a pathologic role in
pre-ecl anpsia, we perforned gene expression profiling
of placental tissue from17 pregnant wonen wth
pre-ecl anpsia and 13 nornmal pregnant wonen using
Affymetrix WI5A 10 microarray chips. W found that
t he ne for endo%En was uPpreguI ated in wonmen with
pre- 2'31 pEsFlt-1, VEGF, pp Piig@pasgddn ﬁ‘P’PPWF‘E?Pe‘Wﬂ’ the Jevel of
sdnmgaﬂdagmpmﬂbmsimhds@fh@u@é&mﬁhg eclampsm, or the

erforrre n blots to acenta
BTRABITY 1 AP D PR RS B P s St 10 20%. 30%, or
:maloy syss tnQch B394, S0SE 70V5, BO%) F%, 9508, @b%s, gf%ewm,gégwor more

A e AR i SRR B e o

VAGF an | PGP sieasusabingdembivetoawith e laved yﬁicﬁlhbie: erfilogliglin the bodﬂy

. @S r R n | c BP >9
RERRY BoeBThyinh SR I Bl 2 Ol o 5700 I such
conditipys mﬁ)pbet ¢ltcr®n7ms ilittdervs| 1986, $0% 3%@ 4%, pr by es mutinas 50%,
6%‘.’/240%9 6%%‘% %5@9'%%,:5‘7‘% 9899r9§9§gd6?%ﬁ%ﬁ5}§ one measurefment to

rotein/creatininé ratio >0. esol ut1on
RaEt ensi on and proteinuria by 12 weeks postpartum

20 Pag bﬁé@rﬁbd&ﬂn&t@%ﬁcﬂaﬁﬂﬂ%&dﬁ??ﬁm €.g.. urine, plasmta, serum,

pr ot ei nuri a, renal dj sease were excludéd. Pat

Rt vy ¢ aBrF‘hrPamﬁl Bapdd hreollecied earlia PRGN JigT Iabegnset of
e edliOpd %&ﬁﬁ@xﬁs Ol aa‘bﬁeln&an@ie, ﬂ&rsaihgtalcan 688 #6sue or cell collected
rotelnurla r ot |n (0] hour urine
By o ha e e B e pr e et Ntgiaiging examples
of kisaueSail) cena'hem:me @iacmtaz mssqa; plaedned gelgaiéﬁ;mtag ahdlcﬁﬁelianceﬂs,

[ ecC e + a I N
a%‘ﬁ geug}é{:ﬁ? gs ughr e-8et 2% aﬁsg%r%e%pg Wnﬂ 31022 ferum
sFhplesravoetddaliom el anmge?stab ffem (3 pxegnazm wengndunisg the fiest,

+1-
s@&g&g(%] tfaﬁﬁf%g}né@%%adf \‘ﬁeBg% %rilan s oA Vyér J fg-;sag is c?.med out durmg
tgelﬁlat trimegtep fopeaepleasic, ér?elﬁecmﬁzzgee&,a# an:zln@ﬁrwé eﬁeseln, or

dRHAE BRBlond ARERS, NF LSRN ﬁ' 1€ g, | 1EN Bl 'Zat &M ik €1 op any

delTvery., Four random sanpl es were’ takeh from eac
“BP%’E]etH?fﬁm (AP geeeramplaRils 258y is Garded pytbatyesn 13 and 16 weeks of

HU

' p('e%ﬂﬂ'b:lyo @uclﬁ&b@iysﬁna Talgo RenSictidad tfend 68 tie-seFINA t3Qester or the

S tgmte' At 02 Wazcﬁxglp{; é&;‘g y(i;@gi’»éi Sggoerr}:savl\éégsa%%/anl\)/rax)r(a!cew}gl E:herem '
112@ PRAGZAL ﬂﬁPEWéIUSQMM@éIﬁBQHn and/or anief tHeeidditibhpslypeptides

00 be h
JRESHEE A AU POUE A LSS S5 U s oo

PPI@JI! bee Nletnarsm qrahlmgmsa(yg mmm@wegmmwn@ caaurhell @

p|€!’n!cr ease Inp a%—%%:%g?& gzﬁjﬁ%ﬁ%@%}%ﬂg nebeﬁr&’sﬁi the
agpy i carriedAWE priorpa ghe opget »F pregrancy popdgr)to thm@ipwnmt@fs
sﬁfxﬂt@ﬁg o%ltetbcﬁ:?n ia@R beIRAHMa ! B Jﬂ%%xéﬁbl@ Ofok ﬁfe'ﬂ)&h’ﬁ%ﬂ

endogl i n showed an increase in both placental an
magResieat ofthyrary. MAASIRY b Farpriony I duFng s HEsgRanqy after the diagnosis
oPpre-eCRbhdR] ird/RegRabErappEN as conpared to

nor not ensi ve pregnant women. Exanmpl e 2.
Denonstration of a sol ubl e endoglin pol ypeptide in
the placentas and 10 serum Qf pre-eclanptic patients.
The western blot anal ysis used to neasure the |evels
of endoglin protein in placentas and serum from
pre-ecl at-up& wonen suggested the presence of a
smal l er protein (approximtely 63-65 1d3a), that was
present in the placenta and serum of preeclanptic
pregnant wonen (FlI GURES 4 and 30A). W have
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W

am no acids (including the peptide |eader sequence,

412 am no acids wthout the | eader sequence). sEng

was purified fromthe serum of preeclanptic patients.

E ,ons 4 and 5 eluted fromthe 444-19G j
éggﬁngge, were run on SDS- PAGE under redué%ﬁgkhmﬁﬁﬂﬁg7
conditions and tested by Western bl ot using a

pol ycl onal antibody to Eng. The eluted 25 fractions
were subjected to mass spectronetry analysis (3 runs)
and the peptides identified are shown in (Fl GURE

308). The purification and anal ysis by nass
spectrometry reveal ed several Eng-specific peptides
rangi ng from0ly40 to Arg406 indicating a soluble _
f or mif 664 pebtielardagblengerieldnowkaomitisiran bpcellegted during pregnancy

N term nal i . ) - e :
LSBT AR e b o s o

2 ARAHOSG28 SRSTHNSPOOTLISR 718 Anethen fRemPLS, 2 STRRIG fsAcllprjed during
FORSSIH (@300t O Rt e PRARGLeE B 13 MEERD 10 Revel of soluble

Versus pre- anptic pregnancies.

( In .
epdogin afeny ofitbe other PRiYPeRidrsoidhe BVFREPPAITH e figsgpplis to the
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to a normal control then the therapy can be administered until the serum PIGF level rises
to approximately 400 pg/mL or a return to baseline level prior to onset of pre-eclampsia
or eclampsia. In this embodiment, the levels of soluble endoglin, sFlt-1, PIGF, VEGF,
sotuble endoglin binding protein, PGL;, eNOS or any and all of these, are measured
repeatedly as a method of not only diagnosing disease bui monitoring the treatment and

management of the pre-eclampsia and eclampsia.

Diagnostic Kits ‘

The invention also provides for a diagnostic test kit. For example, a diagnostic
test kit can include binding agents (e.g., polypeptides or antibodies) that specifically bind
to soluble endoglin and means for detecting, and more preferably evaluating, binding
between the bind::ng agent and the soluble endoglin polypeptide. Tor detection, either the
binding-agent or the solhuble endoglin poiypepﬁde is labeled, and either the binding agént
or the soluble endoglin polypeptide is substrate-bound, such that soluble endoglin
polypeptide-binding agent interaction can be established by detemlinjng'the amount of
Jabel attached to the substrate following binding between the binding agent and the
soluble endoglin polypeptide. A conventional ELISA is a common, art-known method
for detecting antibody-substrate interaction and can be provided with the kit of the
invention. Soluble endoglin polypeptides can be detected in virtually any bodily fluid -
including, but not limited to urine, sexum, plasma, saliva, amniotic fivid, or cerebrospinal
fluid. The invention also provides for a diagnostic test kit that includes a soluble

" endoglin nucleic acid that can be used to detect and determine levels of soluble endoglin
nucleic acids. A kit that determines an alteration, for example, an increase, in the level of
soluble endoglin polypeptide relative to a reference, such as the Jevel 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 sFli-1, VEGF, or PIGF polypeptides or nucleic acids as described U.S. Patent
Application Publication Numbers 20040126828, 20050025762, and 20050170444 and
PCT Publication Nuinbers WO 2004/008946 and WO 2005/077007.

In atiother embodimeni; the kit can also inciude binding agents for the detection
of scluble endoglin ligands including but not limited to TGF-B1, TGF-p3, or PG, or
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eNOS polypeptides. Antibodies useful for the measurement of TGF-B1 and B3
polypeptide levels are commercially available, for example, from Abcam, Abgent, BD
Biosciences Pharmingen, Chemicon, GeneTex, and R&D Systems. Antibodies useful for
the measurement of eNOS jmlypeptide Ievels are commercially available, for example,
from Research Diagnostics Inc., Santa Crnuz, Cayman Chemicals, and BD Biosciences.
Binding agents for the detection of PGz levels can also be included and include for
example the PGl receptor, or fragments thereof, as a binding molecule in any of the
diagnostic assays described above, or using, for exampie, the urinary prostacyclin
colorimetric ELISA kit (Assay Designs). A kit that determines an alteration, for example,
a decrease, inthe level of eNOS, TGF-B1 or B3 polypeptide or PGI: relative to a normal
reference or standard or level, such as the level present in a normal control, is useful asa
diagnostic kit in the methods of the invention. A kit that determines an alteration, for
example, a decrease in the level of soluble endoglin or an increase in the level of 2
solubie endoglin binding protein (e.g., TGF-B1, TGF-f3, activin A, BMP2, and BMP 7)
or downstream mediators. of soluble endoglin signaling (e.g., eNOS and PGL) refative to
apositive reference standard or level is usefui for monitoring the treatment of pre-
eclampsia or eclampsia. ' -

Desirably, the kit includes any of the components needed to perform any of the
diagnostic methods described above. For example, the kit desirably includes a
membrane, where the soluble endoglin binding agent or the agent that binds the soluble
endoglin binding agent is immobilized on the membrane. The membrane can be '
supported on a dipstick structure where the sample is deposited on the membrane by
placing the dipstick structure into the sample or the membrane can be supported in a
lateral flow cassette where the sample is deposited on the membrane through an opening
in the céssette.

The diagnostic kits also generally inciude 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-eciampsia,
eclampsié, or the propensity to develop pre-cclampsia or eclampsita. In yet another

example, the kit contains instructions for the use of the kit to monitor therapeutic
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treatment or dosage regimens for the treatment of pre-eclampsia or eclampsia. The
diagnostic kit may also inclade a label or instructions for the use of the kit to determine
the PAAI or soluble endoglin anti-angiogenesis index of the subject sample and to
compare the PAAT or seluble endogiin anti-angiogenesis index to a reference sample
value. It will be understood that the reference sample values will depend on the intended
use of the kit. For exampie, the sample can be compared 1o a normal reference value,
wherein an increase in the PAAT or soluble endoglin anti-angiogenesis index or in the
soluble endoglin value is indicative of pre-eclampsia or eclampsia, or a predisposition fo
pre-eclampsia or eclampsia. In another example, a kit used for therapeutic monitoring
can have a reference PA AL or soluble endoglin anti-angiogenesis index value or soluble
endoglin value that is indicative of pre-eclampsia or eclampsia, wherein a decrease in the

PAALI or soluble endoglin anti-angiogenesis index value or a decrease in the soluble

‘endoglin value of the subject sample relative to the reference sample can be used to

indicate therapeutic efficacy or effective dosages of therapeutic compounds. A standard
curve of levels of purified protein within the normal or positive reference range,

depending on the uss of the kit, can also be included.

Therapentics

The present invention features methods and compositions for treating or
preventing pre-eclampsia or eclampsia in a subject. Given that jevels of soluble endoglin
are increased in subjects having pre-eclampsia, eclampsia, or having a predisposition to
such conditions, any compound that decreases the expression levels and/or biological
activity of a soluble endoglin polypeptide or nuclieic acid molecule is useful in the
methods of the invention. Such compounds include TGF-81, TGF-B3, activin-A, BMP2,
or BMP7, that can disrupt soluble endogilin binding to ligands; a purified antibody or
antigen-binding fragment that specifically binds soluble endoglin; antisense nucieobase
oligomers; and dsRNAs wused to mediate RNA interference. Additional useful
compounds inchide any compounds that can alter the biological activity of soluble
endoglin, for example, as measured by an angiogenesis assay. Exefnplary 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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apoptosis, and angiogenesis in many cell types. TGF-B also inhibits cell proliferation in
many cell types and can stimulate the synthesis of matrix proteins. Unless evidenced
from the context in which it is used, the term TGF-B as used throughout this specification
will be understood to generally refer to any and all members of the TGF-B superfamily as
appropriate. Soluble endeglin binds several specific members of the TGF- family
including TGF-B1, TGF-P3, activin, BMP-2 and BMP-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 endogiin.
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Stastistical Analysis Anal ysis of covari ance
was used to assess the difference in plasna
concentrations of soluble endoglin between patients

WO%U%OB&E? to devel op pre-eclanpsia and i n NecWR)sIa07/012787

pregnancy after adjusting for gestational age at
bl ood sanpling and intervals of sanple 30 storage.
Chi -square or Fisher's exact tests were enpl oyed for
conpari sons of WD 2008/ 030283PCT/ US2007/ 012787
proportions. The statistics package used was SPSS
V.12 (SPSS Inc., Chicago, IL). Significance was
assurmed for a p value of less than 0.05. Results 5The
clinical characteristics of the study popul ation are
ldesﬁthiokmdpnoteniﬁam& Q-teriitial gsdmutpswvlcmkaupwbwb ¢4 rompdogous e
e nuI iaer |
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work symergmtxcal]y w1th VEGF ~which activates eNOS by phosphorylating Seril177.

~ Accordingly, any compound (e.g., polypeptide, nucleic acid molecule, small
molecule compound, or antibody) that increases the level (e.g., by increasing stability,
transcription or iranslation, or decreasing protein degradation) or biological activity of
NOS, particularly eNOS, or any compound that prevents the downregulation of eNOS
activity is useful in the methods of the invention. Such compounds include purified

NOS, preferably eNOS, or biologically active fragments thereof, nucleic acids encoding

.NOS, preferably eNOS, or biologically active fragments thereof, statins, vanadate,

hepatocyte growth factor, phosphoinositide 3-kinase (PI3K), Akt, VEGF, TGF-B1, or any
other compound that increases Ser1177 phosphorylation or Thrd25 dephiosphorylation or
both. Nitric oxide is synthesized from L-arginine by nitric oxide synthase located in
endothelial and other cells. Nitric oxide can also be generated by application of various
nitric oxide donors such as sodium nitroprusside, nitroglycerin, SIN-1, jsosorbid
mononitrate, isosorbid dinitrate, and the Iike. Accordingly, compounds that increase
{e.g., by at least 10‘}@, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 0% or more) the 1evel-. or

ﬁ biological activity of NOS can optionally be administered in combination with L-arginine’

- or a nitric oxide donor (e.g., sodivm nitroprusside, nifroglycerin, isosorbidmonenitrate,

and isosorbo dipitrate). NOS activity can be assayed by standard methods known in the
art, including but not limited io the citruliine assay and other assays described in U.S.
Patent Application Publication No. 20050256199, the entire disclosure of which is herein
incorporated by reference. The Thr495 residue of eNOS is Jocated within the calmodulin
(CaM)-binding domain of eNOS. Agonist-induced dephospborylation of eNOS at
Thr495 increaées 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-B1
described herein, other agonists that have been shown to cause Thr495 dephosphorylation
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of eNOS including bradykinin, histamine and VEGF. Thr495 dephosphorylation can be
enhanced by the protein kinase C (PKC) inhibitor Ro 31-8220 (Calbiochem) or after PKC
downregulation using phorbol 12-myristate 13-acetate (PMA) (Sigma Aldrich).
Moreover, agonist-induced .déphosphorylation of Thr493 has been shown to be
Ca*'/calmeodulin-dependent and inhibitable by calyculin A (Sigma Aldrich), a protein
phosphatase 1 (PP1) inhibitor (Fleming I, et al. Circ Res. 2001, 88: E68-75). Additional
compounds that effect eNOS dephosphorylation at Thr495 include histamine and
bradykinin {Sigma Aldrich).

Iherapéufic compounds that increase the levels or biological activity of PGz
Prostacyclin is a member of the family of lipid molecules known as eicosanocids.

It is produced in endothelial cells from prostaglandin H2 (PGH2) by the actioﬁ ofthe
enzyme prostacyclin synthase. PGI;,; biological activity includes inhibition of platelet
aggregation, relaxation of smooth muscle, reduction of systemic and pulmonary vascular
resistance by direct vasodilation, and natriuresis in kidney.,

PGl is an anti-thrombetic factor that is stimulated by both VEGF and TGF-B1.
PGI; biclogical activity includes inhibition of platelet aggregation and relaxation of
vascular smooth muscie and assays for PG, biological activity include any plateiet
aggregation assay or other PGI2 assay known in the art such as those described in
Jakubowski et al., Prostaglandins 47:404(1994). The invention features the use of any
compound that increases (e.g., by at least 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%,
90% or more) the level or activity of PGI,, as measured by standard assays known in the
art including but not limited 1o PGI; mimetics, iloprost, cicaprost, and aspirin. Additional
compounds are known in the art and examples are described in U.S.P.N. 5,910,482, the

entire disclosure of which is hersin incorporated by reference.

Purified proteins

For any of the purified proteins, or fragment thereof, the proteins are prepared
nsing standard methods known in the art. Apalogs or homologs of any of the therapeutic
proteins described above are aiso included and can be constructed, for example, by

making various substitutions of residues or sequences, deleting terminal or internal
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the patients had severe pre-eclanpsia, while
10 patients had severe early-onset pre-eclanpsia
defi ned as onset <34 weeks. Table 3. Cdinica
characteristics of patients with pre-eclanpsia Bl ood
pressure (mmHg) Systolic 155 15 Diastolic 1008 Mean
arterial pressure 1189 Proteinuria (dipstick) 3 0.8
Aspartate am notransferasea (SOOT) (1J/L) 29 31

Pl atel et count (x1(3) (p./L)
residues or sequences not needed for biological activity, or adding terminal or internal

residues which may enhancé biclogical activity. Amino acid substitutions, deletions,
additions, or mutations can be made to improve expression, stability, or solubility of the
protein in the various expression systems. Generally, substitutions are made
conservatively and take into consideration the effect on biological activity, Mutations,
deietions, or additions in nucleotide sequences constructed for expression of analog
profeins or ﬁagments thereof must, of course, preserve the reading frame of the coding
sequences and preferably will not creaie compiementary regions that could hybridize to
produce secondary mRINA structures such as loops or hairpins which would adversely
affect translation of the mRINA.

Any of the therapeutic compounds of the invention (e.g., polypeptide, antibodies,
small molecule compounds) can also include any modified forms. Examples of post-
translational modifications include but are not limited to phosphorylatien, giycosyldtion,
hydroxylation, sulfation, acetylation, isoprenylation, proline isomerization, subunit
dimerization or multimerization, and cross-linking or attachment to any other proteins, or

_fragments thereof, or membrane components, or fragments thereof (e.g., cieavage of the

protein from the membrane with a membrane Iipid component artached). Modifications
that provide additional advhntages such as mcreased affinity, decreased off-rate,
solubility, stability and #n vivo or in vitro circulating time of the polypeptide, or decreased
immunogenicity and include, for example, acetylation, acylation, ADP-ribosylation,
amidation, covalent attachment of flavin, covalent attachment of a2 heme moiety, covalent
attachment of a nucleotide or nucleotide derivative, covalent attachinent of a lipid or lipid
derivative, covalent attachiment of phosphotidylinositol, cross-linidng, cyclization,
disutfide bond formation, demethylation, formation of covalent cross-links, formation of
cysteine, formation of pyrogiutamate, formylation, gamma-carboxylation, glveosylation,
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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a&d43-zﬁm9) propmmc acid, ormthme noerisucine, norvalme hydroxyproline, sarcosine,
citrulline, homocitruliine, cysteic acid, t-butyliglycine, t-butylalanine, phenylgiycine,
cyclohexylalanine, ﬁ-alax)iﬁe, fluoro-amino acids, designer ainino acids such as f-methyl
arnino acids, Ca-methyl amino acids, Na-methyl amino acids, and amino acid analogs in
general. Furthermore, the amino acid can be D {dextrorotary) or L. (levorotary).

Additional post-translational modifications encompassed by the invention include,
for example, e.g., N-linked or O-linked carbohydrate chains, processing of N-terminal or
C-terminai ends), attachment of chemical moieties to the amino acid backbone, chermical
modifications of N-linked or O-linked carbohydrate chains, and addition or deletioﬁ of an
N-terminal methionine residue.

In addifion, chemically modified derivatives of the therapeutic compounds
described herein, which may provide additional advantages such as increased solubility,
stability and circulating time of the polypeptide, or decreased immunogenicity (see ULS.
Pat. No.4,179,337) are also included. The chemical moieties for derivitization may be
selected from water soluble polymers such as, for example, polyethylene glycol, ethylene
glycol/propylene glycol copolymers, carboxymethylcellulose, dextran, polyvinyl 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
inore aftached chemicai moieties,

The polymer may be of any molecular weight, and may be branched or
unbranched. For polyethyiene glycol, the preferred molecular weight is between about 1
kDa and about 100 kDa (ihe term “about” indicating that in preparations of polyethyiene
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glycol, some mo]ecﬁ}es will weigh more, some less, than the stated molecular weight) for
ease in handling and manufacturing. Other sizes may be used, depending on the desired
therapeutic profile (2.g., the duration of sustained release desired, the effects, if any on
biological activity, the ease in handling, the degres or lack of antigenicity and other
known effects of the polyethylene glycol to a therapeutic protein or analog). As noted
above, the polyethylene glycol may have a branched stracture. Branched polyethylene
glycols are described, for example, in U.S. Pat. No. 5,643,575; Morpurgo et al., Appl.
Biochem. Biotechnol. 56:59-72, (1996); Vorobjev et al., Nucleosides Nucleotides
18:2745-2750, (1999); and Caliceti et al., Biocorjug. Chem. 10: 638-646, (1999), the
disclosures of each of which are incorporated by reference.

Any of the therapeutic compounds of the present invention (e.g., polypeptide,
antibodies, or small molecule compounds) may also be modified in a way to form a

chimeric molecule comprising the therapeutic compound fused to another, heterolo gous
polypeptide or amino acid sequence, such as an Fc sequence, a detectable label, or an
additional therapeutic molecule. In one example, an anti-soluble endoglin antibody can
be a peptide fused to an Fe fusion protein.

For any of the polypeptxdes, inciuding antxbod:es that are wsed in the methods of
the invention, the nucleic acids encoding the polypeptides or antibodies, or fragments
thereof, are also useful in the methods of the invention using standard techniques for gene
therapy known in the art and described herein. The invention also includes mimefics,
based on modeling the 3-dimensional structure of 2 polypeptide or peptide fragment and
using rational drug design to provide potential inhibitor compounds with particular
molecular shape, size and charge characteristics. Following identification ofa
therapeutic compound, suitable modeling techniques known in the art can be used to
study the functional snteractions and design mimetic compounds which contain fumctional
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 whers it
is unsuitable for a particular method of administration, ¢.g. peptides are not well suited as
active agents for oral compositions as they tend to be guickly degraded by proteases in
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the alimentary canal. Mimetic design, synthesis and testing may be- used to avoid
randomly screening large number of molecules for a target yzl"operty. The mimetic or
mimetics can then be screened to see whether they reduce or inhibit soluble endoglin
levels or biological activity and further optimization or modification can then be carried

out to arrive at one or more final mimetics for ir vivo or clinical testing.

Therapeutic nucleic acids

Recent work has shown that the delivery of micleic acid (DNA or RNA) capable
of expressing an endothelial cell mitogen such as VEGF to the site of a blood vessel
1n_1ury will induce proliferation and reendothelialization of the injured vessel. While the
present invention does not relate to blood vessel injury, these generé] techniques for the
delivery of nucleic acid to endothelial cells can be used in the present invention for the
delivery of nucleic acids encoding soluble endoglin binding proteins, such as TGF-31,
TGF—B3, activin-A, BMP2 and BMP7, or eNGS. The techniques can also be used for thé
delivery of nucleic acids encoding proteins, such as those described above, known to ‘
inhibit the activity of any MMP, cathepsin, or elastase involved in the cleavage and
release of soluble endoglin, for the treatment or prevention of pre-eclampsia or eclampsia
in a subject. These general t_echniques are described in U.S. Patent Nos. 5,830,879 and
6,258,787 and are incorporaied herein by reference.

Inthe present invention the nucleic acid may be any nucieic acid (DNA or RNA)
including genomic DNA, ¢cDNA, and mRNA, encoding a soluble endoghn binding
proteins such as TGF-B1, TGF-B3, activin-A, BMP2 and BMP7, or eNOS. The nucleic
acids encoding the desired protein may be obtained using routine procedures in the art,

e.g. recombinant DNA, PCR amplification.

Modes for delivering nucleic acids

For any of the nucleic acid applications described herein, standard methods for
admirii_steﬁng nucleic acids can be used. Examples are described in U.5, Patent
Application Publicéﬁon Ne. 20060067937 and PCT Publication Ne. WO 06/034507.
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Therapeutic nucleic acids that inkibit soluble endoglin expression
The present invention also features the use of antisense nucleobase oligomers to
downregulate expression of soluble endoglin mRNA directly. By binding to the
complementary nucleic acid sequence (thé sense or coding strand), antisense nucleobase
oligomers are able to inhibit protein e);:pression presumably through the enzymatic
cleavage of the RNA strand by RNAse H. Preferably the antisense nucleobase oligomer
is capable of reducing soluble endoglin protein expression in a cell that expresses
increased levels of soluble endoglin. Preferably the decrease in soluble endoglin protein
" expression is at least 10% relative to ceﬁs-treated with a control oligonucleotide,
preferably 20% or greater; more preferably-40%, 50%, 60%, 70%, 80%, 90% or greater.
Methods for selecting and preparing antisense nucleobase oligomers are well known in
the art. For an exampie of the use of antisense nucleobase oligomers to downregulate
VEGF expression see U.S. Patent No. 6,410,322, incorporated herein by reference.
Mefhods for assaying levels of protein expression are also well known in the art and
include western blotting, immunoprecipitation, and ELISA.
‘The present invention also features the use of RNA interference (RNAIJ) to inhibit
-expression of soluble endoglin. RNA interference (RNAI) is a recently discovered
mechanism of posi-transcriptional gene silencing (PTGS) in which double-stranded RNA
(dsRNA) corresponding to a gene or mRNA of interest is introduced into am organism
resulting in the degradation of the corresponding mRNA. In the RNAI reaction, both the
sense and anti-sense strands of a dsRNA molecule are processed into smatl RNA
fragments or segments ranging in length from 21 o 23 nucleotides (nt) and having 2-
nucleoiide 3’ tails. Alternatively, synthetic dsRNAs, which are 21 to 23 nt in length and
have 2-nucleotide 3° tails, can be synthesized, purified and used in the reaction. These 21
- 10 23 nt dsRNAs are known a5 “guide RNAs” or “short interfering RNAs” (siRINAs).
The siRNA duplexes then bind to a nuclease complex composed of proteins that
target and destroy endogenous mRNAs baving homology to the siRNA within the
complex. Although the identity of the proteins within the compiex remains unciear, the
function of the complex is to target the homologous mRNA molecule through base
pairing interactions between one of the siIRNA strands and the endogenous mRNA. The
mRNA is then cleaved approximately 12 ot from the 3° terminus of the siRNA and
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degraded. In this manner, specific genes can be targeted and degraded, thereby r&ﬂtmg
in a loss of protein expression from the targeted gene. siRNAs can also be chemically
synthesized or obtained from 2 company that chemically synthesizes siRNAs (e.g.,
Dharmacon Research Inc., Pharmacia, or ABI).

. The specific requirements and modifications of dsSRNA are described in PCT
Publication No. WO01/75164,.and i U.8. Patent Application Publication No.
20060067937 and PCT Publication No. WO 06/034507, incorporated herein by

reference.

Soluble endoglin based therapeutic compounds useful in early pregrancy

Inhibition of full-length endoglin signaling has been shown to enhance
trophoblast invasiveﬁess-in villous explant cultures (Caniggia I et al, Endocrinology,
1997, 138:4977-88). Soluble endoglin is therefore likely to enhance trophoblast
invasiveness during early pregnancy. Accordingly, compositions that increase soluble
endogiin levels early in pregnancy in a woman who does not have a pregnancy rejated
hypertensive disorder or a predisposition to a pregnancy related hypertensive disorder
‘may be beneficial for enbancing placentation. Exampies of compositions that increase
soluble endoglin levels include purified soluble endoglin polypeptides, solubie endoglin
encoding nucleic acid molecules, and compounds or growih factors that increase the
levels or biological activity of soluble endogiin.

Assays for gene and protein expression
_ The following methods can be used to evaluate protein or gene expression and
determine efficacy for any of the above-mentioned methods for increasing soluble
endoglin binding protein ievels, 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 blotiing, or innnunoassays using specific antibodies.
Blood serum from the subject can also be measured for levels of TGF-$1, TGF-B3,
activin-A, BMP2, BMP7, or any protein ligand known to bind to soluble endoglin.
Methods used o 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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performed to determine if the subject’s blood has converted from an anti-angiogenic state
1o a pre-angiogenic state. Suéh assays are described below in Example 4. A result that is
diagnostic of pre-eclampsia or eclampsia 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 endogiin and a result _indicating.an
improvement in the pre-eclampsia or eclampsia is a decrease 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. Alternatively or additionslly,
a result that is diagnostic of pre-eclampsia or eclampsia is considered a decrease of at
least 10%%, 20%, preferably 30%, morepreferab}y at least 40% or 50%, and most
preferably at least 60%, 70%, 80%, 80% or more in the levels of eNOS, PGL,, TGF-1,
TGF-B3, activin-A, BMP2, BMP7, or any protein ligand known to bind to soluble
endoglin and a result indicating an improvement in the pre-eclampsia or eciampsia is 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 eNOS, PGI;, TGFE-
B1, TGF-B3, activin-A, BMF2, BMP7, or any protgin 1>igand known to bind to soluble
endoglin. A result indicating an improvement in the pre-eciampsia or eclampsia can also
be considered conversion by at least 10%, preferably 20%, 30%, 40%, 50%, and most
preferably at least 60%, 70%, 80%, 90% or more from an anti-angiogenic state 1o a pro-
angiogenic state using the iz vifro angiogenesis assay.

Blood serumn or urine samples from the subject can also be measured fof levels of
nucleic acids or polypeptides encoding eNOS, TGF-BI, TGF~{53, activin-A, BMP2,
BMP7, or soluble endoglin. There are several art-known methods to assay for gene
expression. Some examples include the preparation of RNA from the blood samples of
the subject and the use of the RNA for northemn blotting, PCR based amplification, or
RINAse protection assays. A positive result is.considered an increase of at least 10%,
20%, preferabiy 30%, more preferably é.t ieast 40% or 50%, and most preferably af least
60%, 70%, 80%, 90% or more in the levels of soluble endoglin, TGF-p1, TGF-B3,
activin-A, BMP2, BMP7 nucleic acids.

61



10

15

20

25

30

43.14 * 25.6 <pnr weeks) Sol ubl e Endogl in
(anl).34.71 1.3 1.0 34.8* 1.5 1.0 " 34.5 *1.2 1.0
Gestational agc (weeks) 32.4 -36.6 32.6 -36.7 32.6

wo 2008/050s32N0€ PCT/US2007/012787

Therapeutic antibodies

" The elevated levels ofsoluble endoglin found in the serom sawples taken from
pregnant women suffering from pre-eclampsia suggests that soluble endoglin is acﬁng as
a “physiologic sink™ to bind to and deplete the trophoblast ceils and maternal endothelial
cells of functional growth factors required for the proper development and angiogenesis
of the fetus or the placenta. The use of compounds, such as antibodies, to bind to soluble
endoglin and neutralize the activity of solubje endoglin (e.g., binding to TGF-B1, TGF-
$3, activin-A, BMP2, BMP7), may help prevent or treat pre-eclampsia or eclampsia, by
producing an increase in free TGF-p1, TGF-3, activin-A, BMP2, and BMP7. Such an
increase would allow for an increase in trophoblast proliferation, migration and
angiogenesis required for placental development and fetal nourishment, and for systemic
maternal endothelial cell health. _

The present invention provides antibodies that specifically bind to soluble

.endogiin. Preferably, the antibedies bind to the extraceliular domain of endoglin or to the

ligand binding domain. The antibodies are used to neutralize the activity of soluble

. endoglin and the most effective mechanism is believed to be through direci blocking of

the binding sites for TGF-B1, TGF-B3, activin-A, BMP2, or BMP7, however, other
mechanisms cannot be ruled out. Preferred antibodies can bind to an epitope {eitheras a
yesult of linear structure or three dimensional conformation) on human endoglin that
includes any one or more of the peptide sequences indicated in bold and underlined in
FIGRUE 30B (.g., amino acids 40 o 86, 144 to 199, 206 to 222, 289 10 304, or 375 1o
381) or to any of the preferred fragments of soluble endoglin (e.g., amine acids 1 to 437,
4 to 437, 40 to 406, or 1 to 587 of human endoglin). Methods for the preparation and use
of antibodies for therapeutic purposes are described in several patents including U.S.
Patent Numbers 6.054,297; 5,821,337; 6,365,157; and 6,1 65,464; 1U.S. Patent Application
Publication No. 2006/0067937; and PCT Publication No. WO 06/034507 énd 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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30B or to any of the preferred fragments of soluble endoglin (e.g., amino acids 1 to 437,
4 10 437, 40 t0 406, or 1 to 587 of human endoglin).

’Iﬁerap.eutic uses of antibodies

When used iz vivo for the treatment or prevention of pre-eclampsia or eclampsia,
the antibodies of the subject invention are administered to the subject in therapeutically
effective amounts. Preferably, the antibodies are administered parenterally or
intravenously by continuous infusion. The dose and dosage regimen depends upon the
severity of the disease, and the overall health of the subject. ‘The amount of antibody

‘administered is typically in the range of about 0.001 to about 10 mg/kg of subject weight,

preferably 0.01 to about 5 mg/kg of subject weight.

For patenteral administration, the antibodies are formulated in a unit dosage
injectable fonm (solution, suspension, emulsion) in association with a phammaceutically .
acceptable parenteral vehicle. Such vehicles are inherently nontoxic, and non-
therapeutic. Examples of such vehicles are water, saline, Ringer's solution, dextrose
solution, and 5% hurman serum albumin. Nonaqueous vehicles such as fixed oils and
ethyl oleate may also be used. Liposdmes tday be used as carriers. The vehicle may
contain minor amounts of additives such as substances that enhance isotonicity and
chemical stability, e.g., buffers and preservatives. The antibodies typically are
formuiated in such vehicles at concentrations of about 1 mg/ml to 10 mg/ml.

Combination therapies _ .

Optiona}ly, a therapeutic may be administered in combination with any other
standard pre-eclarﬁpsia 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 2 combination of any one or more of
the therapeutic agents described herein. Given our discovery that soluble endoglin and
sFit-1 may act in concert to induce vascular damage and pregnancy related hypertensive
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compound that increases TGF-B1 ievels or activity can be administered in combination
with a compound that increases VEGF or PIGF in order to target both the endoglin.and
the VEGF pathway. Alternatively, a combination of antibodies against both soluble

endoglin and sFlt-1 may be used either directly or ih an ex vivo approach (e.g., using a
cohumn that is lined with anti-soluble endoglin or sFli-1 and circulating the patient’s
blood through the column). Any of these combinations can further include the
administration of a compound that increases NOS levels or activity, preferably eNOS, in
order to regulate the pathway downstream of the respective receptors.,

In addition, the invention provides for the use of any chronic hypertension
medications used in combination with any of the therapeutic methods described herein.
Medications used for the treatment of hypertension during pregnancy include
methyldopa, hydralazine hyvdrochloride, or labetzlcl. For each of these medications,
modes of administration and dosages are determined by the physician and by the
manufacturer’s instructions.

Posages and Modes of Administration

Preferably, the therapeutic is administered either directly or using an £x vivo
approach during pregnancy for the treatment or prevention of pre-eclampsia or eclampsia
or after pregnancy to treat post-partum pre-eclampsia or eclampsia. Technigues and
dosages for a&ministration vary depending on the type of comnpound (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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Therapeutic compounds of the present invention may be administered with a
pharmaceutically acceptable diluent, banier, or excipient, in unit dosage form.
Administration may be parenteral, intravenous, subcutaneous, oral or local by direct
injection into the amniotic fluid. Intravenous delivery by continuous infusion is léhe
preferred method for administering the therapeutic compounds of the present invention.
The therapeutic compound may be in form of a solution, a suspension, an emulsion, an
infusion device, ora déliverjr device for implantation, or it may be presented as a dry
powder to be reconstituted with water or another suitable vehicle before use.

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

Methods well known in the art for making formulations are found, for example, in
“Remington: The Science and Practice of Pharmacy™ (20th ed., ed. A.R. Germaro AR.,
2000, Lippincott Williams & Wilkins, Philadelphia, PA). Formulations for parenteral

" administration may, for example, confain excipients, sterile water, saline, polyaltkylene

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

The compound may be optionally administered asra pharmaceutically acceptable
salt, such as non-toxic acid addition salts or metal complexes that are commonty used in
the pharmaceutical mdusny Examples of acid addition salts inciude organic acids such
as acetic, lactic, pamoic, maleic, cifric, malic, ascorbic, succinic, benzoic, palnﬁtié,

suberic, salicylic, tartaric, methanesulfonic, toluenesulfonic, or trifluoroscetic acids or the
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like; polymeric acids such as tannic acid, carboxymethyl cellulose, or the like; and
inorganic acid such as hydrochloric acid, hydrobromic acid, sulfuric acid phosphoric
acid, or the like. Metal complexes include zinc, iron, and the like.

TFormulations for oral use inchude tablets containing the active ingredient(s) ina
mixture with non-ioxic pharmaceutically acceptable excipients. These excipients may be,
for exampfe, inert diluents or fillers (e.g., sucrose and sorbitol), lubricating agents,
glidamts, and anfi-adhesives (e.g., magnesium ‘stearate, zinc stearate, stearic acid, silicas,
hydrogenated vegetable oils, ortalc).

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

‘The dosage.and the timing of administering the compound depends on various
clinical factors inciuding the o_lverall health of the sﬁbject and the severity of the
symptoms of pre-eclampsia. In general, once pre-eclampsia or a predisposition to pre-
eclampsia is detected, continuous infusion of the purified protein is used to treat or
prevent further progression of the condition. Treatment can be continued for a period of
time ranging from 1 1o 100 days, more preferably 1 to 60 days, and most preferably 1‘ to
20 days, or until the completion of pregnancy. Dosages vary depending on each
compound and the severity of the condition and are titrated to.achieve a steady-state
blood serum concentration ranging from 10 fo 20 ng/mt soluble endoglin; and/or 1 1o 500

 pg/mL free VEGF or free PIGF, or both, preferably 1 to 100 pg/mL, more preferably S to

50 pg/mL and most preferably 5 to 10 pe/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 PAAT is
determined during the course of therapy. If the PAAT is less than 20, preferably less than
10, then the therapeutic dosage is considered to be an effective dosage. In another
exampie, a therapeutic compcmﬁd is administered and the soluble endoglin anti-
angiogenic index is determined during the .cou.rse of therapy. 1f the soluble endoglin anti-
angiogenic index is less than 200, éreferab]y less than 100, then the therapeutic dosage is

considered to be an effective dosage.
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.Subject monitoring

The disease state or treatment of a subject having pre-eclampsia, eclampsia, ora
predisposition to such a condition can be monitored using the diagnostic methods, kits,
and compositions of the invention. For example, the expression of a soluble endoglin
polypeptide present in a bodily fluid, such as blood, serum, urine, plasma, amniotic fluid,
or CSF, can be monitored. The soluble endoglin monitoring can be combined with
methods for monitoring the expression of an sFlt-1, VEGF, or PIGF, TGF-B, or eNOS
polypeptide or nucleic acid, or PGl;. Such monitoring may be useful, for example, in
assessing the efficacy of a particular drug in a subject or in assessing disease progression.
Therapeutics that decrease the expression or biological activity of a soluble endogfin

nucleic acid molecule or polypeptide are taken as-particularly useful in the invention.

Screening Assays

As discussed above, the level of a soluble endoglin nucleic acid or polypeptide is
increased in a subject having pre-eclampsia, eclampsia, or a predisposition 1o such
conditions. Based on these discoveries, compositions of the invention are useful for the
high-throughput low-cost screening of candidate compounds to identify those that
modulate the expression of a soluble endoglin polypeptide or nucleic acid molecule
whose expression is altered in a subject having a pre-eclampsia or eclampsia. '

Any numnber of inethods are available for carrying out screening assays to idemtify
new candidaie compounds that alter the expression of a soluble endogiin nucleic acid
molecuie. Examples are described in detail in U.S. Patent Application Publication No.
20060067937 and PCT Publication No. WO 06/034507. _

In one working example, candidate compounds may be screened for those that
specifically bind to 2 solable 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 Ausubet 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 endeglin using standard affinity
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chromatography based assays. Compbu:nds that bind to the immobilized soluble endoglin
can then be eluted and purified and tested further for its ability to bind to solubie endoglin
both in vivo and in vitro or its ability to inhibit the biological activity of soluble endoglin,

In another examiple, a candidate compound is tested for its ability to decrease the
biological activity of 2 soluble endoglin polypeptide by decreasing binding of a soluble
endoglin polypeptide and a growth factor, such as TGF-B1, TGF-B3, activin-A, BMP-2
and BMP-7. These assays can be performed in vive or in vitre and the biological activity
of the soluble endoglin polypeptide can be assayed using any of the assays for any of the
soluble endoglin activities known in the art or described herein. For example, cells can
be incubated with a Smad2/3-dependent reporter construct. If desired, the cells can also
be incubated in the presence of TGF-B to enhance. the signal on the Smad2/3 dependent
reporter construct. The cells can then be incubated in the presence of soluble endoghin
which will reduce or inhibit TGF-8-induced activation of the Smad2/3 dependent reporter
construct. Candidate compounds can be added to the cell and any compound that results
in an increase of TGF-B-induced activation of the Smad2/3 dependeﬁt reporter in the
soluble endoglin treated cells as compared to celis not treated with the compound, is
considered a compound that may be useful for the treatment of pre-eclampsia or
eclampsia. '

In another example, the TGF-B-induced dephosphorylation of eNOS at Thr495
can also be used as an assay for changes in scluble endoglin biological activity. In this
sxample, cells arerincubatgd in the presence of soluble endoglin, which as shown in the
experiments described below, inhibits the TGF-$1 dephosphorviation of Thr495 of
eNQOS. Candidate compounds are then added to the cells and the phosphorylation state of
Thr495 is determined. Any compound that resulis in an increase of TGF-B-induced
activation of Thr495 dephosphorylation in the soluble endoglin treated cells as compared

1o cells not treated with the compoung, is considered a compound that may be useful for

the treatment of pre-eclampsia or eclampsia,
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Examples
The following examples are intended to illustrate the invention. They are not

meant to limit the invention in any way.

Exampie 1. Increased levels of endogiin mRNA and protein in pregnant women

with pre-eclampsia.

In an aitempt to identify novel secreted factors playing a pathologic role in pre-
eclampsia, we performed gene expression profiling of placental tissue from 17 pregnant
women with pre-ectampsia and 13 normal pregnant women using Affymetrix U95A
microarray chips. We found that the gene for endoglin was upreguiated in women with
pre-eclampsia. 4

In order to conﬁim the upregulation of endogiin in pre-eclampsia, we performed
Northern blots to analyze the placenial endoglin mRNA: levels (FIGURE 3) and western
blot ané]ysis to measure serum protein jevels of endoglin (FIGURE 4) in pre-sclamptic
pregnént women as compared with normotensive pregnant women. Pre-eclampsia was
defined as (1) a systolic blood pressure (BP) >140 mmHg and a diastolic BP >90 mmHg
after 20 weeks pestation, (2) new onset proteinuria {1+ by dipstik on wrinanalysis,
>300mg of protein in a 24 hour urine collection, or random urine protein/creatinine ratio
>{0.3, and (3) resolution of hypeﬁeﬁsion and proteinuria by 12 weeks posipartum.
Patients with underiying hypertension, proteinuria, or renal disease were excluded.
Patients were divided into mild and severe pre-eclampsia based on the presence or
absence of nephrotic range proteinuria (>3g of protein on a 24 hour urine collection or
urine protein/creatinine ratio greater than 3.0). The mean urine protein/creatinine rafios
in the mild pre~eclampsia group were 0.94 +/- 0.2 and in the severe 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 piacenta, placed
in RNAlater stabilization solution (Ambion, Austin, TX) and stored at -70° C. RNA
isolation was performed using Qiagen RNAeasy Maxi Kit (Qlagen, Valencia, CA).
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The western blot analysis used to measure the levels of endoglin protein in
placentas and serum from pre-eclamptic women suggested the presence of a smaller
protein (approximately 63-65 kDa), that was present in the placenta and serum of pre-
eclamptic pregnant women (FIGURES 4 and 30A). We have demonstrated that this
smatller fragment is the extracel]ﬁlar domain of endogiin. This truncated version is likely

to be shed from the placental syncitiotrophoblasts and endothelial cells and circulated in

excess quantities in patients with pre-eclampsia. This soluble form of endoglin may be
acting as an anti-angiogenic agent by binding to circulating ligands that are necessary for
normal vascular health.

The predicted iength of the soluble form of the protein is approximately 437
amino acids (inclhuding the peptide leader sequence, 412 amino acids without the leader
sequernce). éEng was purified from the serum of preeclamptic patients. Fractions 4 and 5
eluted from the 44G4-12G (anti-Eng) Sepharose, were run on SDS-PAGE under reducing
conditions and tested by Western blot using a polyclonal antibody to Eng. The ehuted
fractions were subjected to mass spectrometry analysts (3 run_s) and the peptides
identified are shown in (FIGURE 30B). The purification and analysis by mass
spectrometry revealed several Eng-specific peptides ranging from Gly40 to Argd406
indicating a soluble form (soluble endoglin) corresponding to the N-terminal region of
the full-length protein bold on the sequence of buman endoglin.
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Example 3. Circalating concentrations of soluble endoglin in women with normal
VErsus pre-éclamptic pregnancies.

In order to compare the levels of circulating, soluble endoglin from the serum of
normai, mildly pre-eclamptic, or severely pre-eclamptic women, we performed ELISA
analysis on blood .samples taken from these women, All the patients for this sfudy were
recruited at the Beth Israel Deaconess Medical Cenier after obtaining appropriate IRB-
épproved consents. Pre-eclampsiawas defined as (1) Systolic BP >140 and diastolic BP
=00 after 20 weeks gestation in a previously normotensive patient, (2) new onset
proteinuria {1+ by dipstick on urinanalysis or > 300 mg of protein in a 24 hr urine
coliection or random wrine protein/creatinine ratio >0.3), and (3) resolution of
hypertension and proteimuria by 12 weeks postpartum. Patients with baseline
hypertension, proteimn’ié., or renal disease were excluded. For the purposes of this study,
patients were divided into mild and severe pm—eclampsig based on the absence or

presence of nephrotic-range proteinuria & 3 g of protein on a 24 hour urine collection or

~ urine protein 1o creatinine ratio greater than 3.0). HELLP syndrome was defined when

patients had evidence of thrombocytopenia (<100000 celis/pl), increased LDH (>-600
TU/L) and increased AST (70 [U/A). Healthy pregnant women were included as
controls. § patienis with pre-term deliveries for other medical reasons were included as
additional controls. Placental samples were obtained imunediately after delivery. Serum
was collected from pregnant patients at the time of delivery (0-12 hours prior to delivery

of the placents) after obtaining informed consent. These experiments were approved by

" the Institutional Review Board at the Beth Israsl Deaconess Medical Center.

Using the serum specimens from patients described in Table 1, we measured the
circulating concentrations of soluble endoglin in the various groups of pre-eclamptic
patients and control pregnant patients. When pre-eclamptic patients were further sub-
divided into those with and without HELLP, sEng concenirations were three-, five- and
ten-fold higher in mild, severe and HELLP syndrome preeclamptics, respectively,
compéred to gestational age-matched pre-iesm controls (FIGURE 28). Concentrations of
sEng in pregnant patients correlated with those of sFit1 (R”= 0.56), except in the HELLP
group where sEng was higher than sFitl. In a subset of patients, blood samples obtained
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48 hours after placental delivery showed a 70% reduction in mean sEng circulating levels
in preeclamptic and normal pregnant patients (FIGURE 29).

Table 1: Clinical characteristics and circulating soluble endoglin in the various
5 patient groaps

Mild pre- Severg pre- Severe pre-

Normal eclampsia eclampsia, no eclampsia with Pre-term

(=30} (=11} HELLP (#=17} ~ HELLP (n=11) {r=8)
Maternal age (yrs) 3243 33.18 29.5 _ 33.73 31.88
Gestational age (wks) 38.65 31.91* 20.06* 26.52* 30.99%
Primiparous (%) . 43.3 63.6 47.1 50.9 62.5
Systolic blood pressure (mmtlg) 122 I57% 170% 166* 123
Diastolic blood pressure (mmHg) 72 99* 104* 103* 77
Proteinuria (g protein/g creatinine) -~ .37 Z2.5% 8.64* 3.16* ' 0.6
Uric.acid (mg/dl) 5.27 6.24 7.29% 6.31 7.35
Hematocrit (%) ' 355 " 338 33.7 - 333 343
Platelet count o 238 230 249 69.4* 220
Creatinine {mg/d)) 0.55 0.52 0.62 0.64 0.67
Solubie endoglin in (pg/mD 18.73 36.12* 52.55%* 99,835 x* 109

*P <0.05, **P<0.005

The average serum concentrations of soluble endoglin was at least two fold higher

in mild pre-eclampsia and 3-4 fold ﬁigher in patients with severe pre»éclampsia. Inpre-

10 eclamptic paiients complicated with the HELLP syndrome, the concentration of solubie
endoglin was at least 5-10 fold higher than gestational age matched control specimens.
Additonally, the levels of soluble endoglin in pregnant patients correlate with the- levels
of sFit-1 (FIGURE 18). The R2 value for comrelation was 0.6. (Note that the circulating
concentrations of sFli-1 reported here are at least 4-5 fold higher than previously

15  published (Maynard et al., supra). This is due-io a difference in the sensitivity of a new
ELISA kit from R&D sysiems which lacks urea in the assay diluent and therefore gives
consistently higher vaiues than previously published.) In other words, patients wiih the
highest levels of solubie endoglin also had the highest circulating levels of sFit1. The
origin of soluble endoglin is most likely the syncitiotrophoblast of the placenta as

20  evidenced by the enhanced staining seen on our placental immumochistochemistry
(FIGURES 19 and 20}. These figures show that endoglin protein is expressed by the
syncitiotrophoblasts and is vastly upregulated in pre-eclampsia. QOur western blot data
(FIGURES 21A and 21B) and the lack of detectable aliternative splice variants by
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‘northern blot supports the notion that soluble endoglin is likely a shed form of the

extracellular domain of the membrane endoglin protein. It is approximately 65 kDA in
size and is produced at ele\}ated ievels in pre-eclamptic placentas and it circulates in
higher amounts in pre-ectamptic sera. This protein was present atmuch Jower levels in
the sera of normal pregnant woinen and barely detectable in non-pregnant women.
Soluble endoglin expression in pre-eclamptic placenta was four-fold higher than in
normal pregnancy (n=1-/group, P<0.01). Quautitation of sEng/Eng in these specimens
showed no significant difference between normal (0.43) and preeclamptic (£.56)
placentae (= 10/group, F = 0.4), suggesting that sEng is derived from the full-length
protein and that both’ Eng and sEng are sirniiarly increased in preeclampsia.

The following methods were used for some of the experiments described in this

exampie.

jmmunahistochemistry

Immunohistochemistry on placental samples for endoglin and o-Smooth muscle
actin (SMA) was done as reported by (Leach et al., Lancet 360:1215-1219 (2002)).
Briefly, the frozen placenta section obtained from patients without preeclampsia (x=10)
and with preeclampsia (n=10) slides were incubated with a serum-free protein blocking
sotution (DAKO) for 30 mimutes at room temperature and then with the primary antibody
at room temperature (mouse ‘monoclonal anu-Endoghn 1:50 diluiion; DAKQ) for 2
hours. The slides were then washed with phosphate buffered saline for 10 minutes. The
secondary antibody, Rhodamine conjugated sheep anti-mouse IgG, 1:200 dilution
(Biomeda) was applied for | 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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ELISA and Western blots

ELISA was performed using a commercially available ELISA kit from R & D
Systems, MN (for example, Cat # DNDGO0) and as previously described (Maynard et al,
4. Clin. Invest. 111:649-658,.2003). Western blots were performed essentially as
described previousiy (Maynard et 21, supra, and Kuo et al. Proc. Natl. Acad. Sei.
98:4605-4610 (2001))).

Immunoprecipitation (IP) experimenis

1P followed by western blots were used to identify and characierize soluble
endoglin inthe placenfa.l tissue and serum épecimens from patients with pre-eclampsia.
Hurnan placental tissue was washed with cold PBS and lysed in homogenization buffer
[10 mM Tris-HCL, pH 7.4; 15 mM NaCl; 60 mM KCIL; 1 mM EDTA; 0.1 mM EGTA;
{1.5% Nonidet P-40; 5% sucrose; protease mixture from Roche (Indianapolis, IN)] for 10
minutes. Placental ‘lysafes were then subjected to immunoprecipitation with an anti-
human monoclonal mouse endoglin antibody (mAb P4A4, 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 containing protease mixture, and bound proteins were eluted with 0.1
mol/L glycine-HCI buffer, pH 2.8. The eluent was collected in ¢.5-m! fractions
containing 1 mol/L Tris-HCI buffer. Protein-containing fractions were pooled and
concentrated 9- to 10-fold with CENTRICON Centrifugal Concentrator (Millipere 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 tabbit endoglin primary antibody (H-300, Santa Cruz Biotechnology, Inc.,
Santa Cruz, CA).
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Purification of‘soluble endoglin and analysis by mass spectrometry .

Serum (10 ml) from preeclamptic patients was sequentially applied onto CM AFffi-
gel blue and protein A Sepharose (Bio-Rad) columns to remove albumin and
immunoglobulins, respectively. The flow through was slowly appiied to 2 2.5 ml column
of mAb 44G4 IgG to human Eng, conjugated to Sepharose (Gougos et al., Ini, Immuno.
4:83-92, (1992}). Bound fractions were eluted with 0.02 M diethylamine pH 11.4 and
immediately neutralized with I M Tris pH 7.8. Fractions 4 and 5 with elevated
absorbance at 280 nm were pooled, reduced with 10 mM DTT for 1 h at 57°C and
alkylated with 0.055 M iodoacetomide. The samples were then completely digesied with
trypsin (1:100). The lyophilized sample was resuspended in 0.1% tri-flucroacetic acid
and injected in a CapLC (Waters) HPLC instrument. Peptides were separated using a 75
um Nano Series column {(LC Packings) and analyzed using a Qstar XL MS/MS system.
‘The data was searched using the Mascot search engine (Matrix Science) against the
human protein database, NCBInr.

Exampile 4. Model assay for angicgenesis

An endoihelial tube assay can be nsed an iz vitre model of angiogenesis. Growth
factor reduced Matrigel (7 mg/ml., Collaborative Biomedical Products, Bedford, MA) is
piaced 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. Hurnan umbilical vein endothelial celis
{30,000 + in 300 pl of endothelial basal medium with no serum,- Clonetics, Walkersville,
MD) at passages 3-3 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 42 (Nikon Corporaﬁon, Tokyo, Jepan)
and is analyzed (tube area and total length) using the Simple PCI imaging analysis

software,
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Example 5. Soluble endoglin protein levels as a diagnostic indicator of pre-
eclampsia and eclampsia in women (Romere Study).
This study was designed to evaluate whether soluble endoglin is altered during
clinical pre-ectampsia and whether it can be used to predict pre-eclampsia and eclampsia
5  in women. ‘
This study was done under collaboration with Dr. Roberto Romero, at the Wayne
State University/NICHD Perinatology Branch, Detroit, MI. A retrospective longitudinal
case-control siudy was conducted using a banked biological sampie database as
previously described in Chaiworapongsa et al. (The Journal of Maternal-Fetal and
10 Neonaial Medicine, January 2005, 17 {1):3-18). All women were enrelled inthe prehatal
clinic at the Sotero del Rio Hospital, Santiago, Chile, and followed until delivery.
Prenatal visits were scheduled at 4-week intervals in the first and second trimester, and
every two weeks in the third trimester until delivery. Plasma samples were selected from
each patient only once for each of the following six intervals: (1) 7-16 weeks, (2) 16-24
15 weeks, (3) 24-28 weeks, (4) 28-32 weeks, (5) 32-37 weeks, and {6) >37 weeks of
gestation. For each pre-eclamptic case, one control was selected by matching for
gestational age (+/- 2 weeks) at the time of clinical diagnosis of pre-eclampsia. The
clinical criteria for the diagnosis of pre-eclampsia were the same as previously described

in Chaiworapongsa et al, supra.

20
Measurement of Plasma Endoglin Levels
The plasma samples stored at -70° C were thawed and plasma soluble endoglin
fevels were measured in one batch using the commercially available ELISA kits from
R&D systems, Minneapolis, MN.(Catalog # DNDGO0}.
25

Stastistical Analysis

Analysis of covariance was used o assess the difference in plasma concentrations
of éoluble endoglin between patients déstined to develdﬁ pre-eclampsia and in normal
pregnancy after adjusting for gestational age at blood sampling and intervals of sample -

30  storage. Chi-square or Fisher’s exact tests were employed for comparisons of
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Sol ubl e Endoglin (ng/m) 5.79 12.42 53, 38132. 09
0.001* Gestational age (weeks) 34.711.3 33.5 +0.5
<0.001. Range 32.4 -36.6

WO 2008/030283 PCT/US2007/032787

proportions. The statistics package used was SPSS V.12 (SPSS Inc., Chicago, IL}.

Significance was assumed for a p value of less than 0.05.

Results i

The clinical characteristics of the study population are described in Table 2. The
group with pre-eclampsia included more nulliparous women and delivered earlier than
the conirol group. Importantly, the birth weights of the fetuses were smaller in the pre-
eclamptic group and there were a higher proportion of women carrying small-for-
gestational-age (SGA) infants.

Tabile 2. Clinical characteristics of the study population

Normal Pre-eclampsia b
pregnancy n=44
n=-44
Age (¥) 206 266 0.04*
Nulliparity 11 30 <0.001
_ (25%) (68.2%) *
Smoking 10 i ' 0.007*
(22.7%) (2.3%)
GA at delivery (weeks) 39.7% 1.1 36927  <0.001
5
Birthweight (grams) 3,372+ 383 2,710+766  <0.001
%
Birthweight <10™ percentile 0 16 <0.001
, (36.4 %) *

Vatue 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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Tabie 3. Clinical characteristies of patients with pre-eclampsia

Blood pressure (mmHg)
Systolic 155+ 15
. Diastolic 100+ 8
Mean arterial pressure : 118+9
" Proteinuria (dipstick) ' 3408
Aspartate aminotransferase® (SGOT) (U/L) ' 29+31
Piatelet count® (x10°) (/L) _ 206+ 59
Severe pre-eclampsia 32 {72.7%)
GA at pre-eclampsia diagnosed <34 weeks 10 {22.7%)
GA at pre-cclampsia diagnosed >37 weeks 27 (61.4%)

Value expressed as mean % sd or number (percent)
* (m=26}; P (n=42)

The serum soluble endogiin levels in the controis and the pre-eclamptic women
measured m the 6 gestational age windows are shown in Table 4. Amongst the pre-
eclamptics, their specimens were divided imto two groups — clinical pre-eclampsia
{samples taken at the time of symptoms of pre-eclampsia) and preclinical pre-eclampsia
(samples taken prior to clinical symptoms). The data shows that at mid-pregnancy (24-28
weeks of gestation), serum soluble endoglin concentrations start rising in women destined
to develop i:re-cclafnpsia and become at least 3 fold higher than controls by 28-32 weeks
of gestétion. Blood samples taken from women with clinical pre-eclampsia show a very
dramatic (nearly 10-15 fold) elevation when compared to gestational age maiched

controls.
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Pre-eclampsia 1blood sanpling (7.1-16 weeks).
Sol ubl e Eadogrm (ng/nml) 3.891.928 0.9 4011 1.35
. Cestational ‘age (weeks) 123 *2.2 02 11.612.4 Range
WO 2008/030283 - B ' PCT/US2007/012787

Table 4. Plasma soluble endoglin concentrations in norma! pregnancy and pre-eciampsia

Nornrat P Pre~clinical © Chinieal samples o
pregnancy samples Pre-eclampsia
Pre-eclampsia
1% blood sampling (7.1-16 weeks)
Soluble Endoglin {ng/ml) 3,89 928 0.9 386+ 128
Gestational age (weeks) 12322 0.2 L6:24
Range 8.4-159 77—-151
n=37 =34
2™ blood sampling (16.1-24 wecks)
Soluble Endoglin (ng/ml} 3362 1.11 G.t 379+ 1.37
Gesiational age (weeks) . 1944 1.7 006 202421
" Range 163 234 15.7-24.0
=44 n=36
3™ blood sampling (24.1-28 weeks)
Solable Endoglin (ng/ml) 3,18 729 G.000% 3.27%4.12
Gestational age (wecks) 259213 0.2 26411
Range 24.1 -28.0 24.5 -28.0
- n=38 =20
4% blood sampling (28.1-32 weeks)
Saluble Endogiin {ng/ml) 3.7+ 11 <0001 * 102 +9.8 D.o1* 96.1 25,7 005
Gestational age {(weeks) 299+ 1.1 1.0 302+ 1.0 1.0 30414 1.0
Range 18.3-32.0 2R.7-32.0 294 -31.4
=42 n=33 nﬂzs
5%  biood  sampling  (32.1-36.9 ‘
weeks 5792242 0.003* 1051 6.59" <(LO01* 43.14 £ 256 <(,001*
Soluble Endoglin {ng/ml) 34713 1.0 348 L5 1.0 ‘34512 1.0
Gestational age {(weeks) 32.4-36.6 32,6 -36.7 32.6-36.5
' Range n=37 n=20 =13
6% blood sampling (>=3Tweeks) -
Soluble Endoglin (ng/mi) 89x45 - 15232 10.61 0.004*
Gestational age (weeks) 324210 3811 a.05
Range 37.0-40.7 376-41.4
) n=27 =27

'pp‘ :compared between samples at clinical manifestation of pre-eclampsia and normal
pregnancy

Vaiue expressed as mean =+ sd

¥ 2 pre-eclamptic patients had no blood samples available at clinical manifestation
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To examine the relationship between plasma soluble endoglin concentrations and
the interval to clinical diagnosis of pre-eclampsia, plasma samples of pre-eclamptic '
paticni;s at different gestational ages were stratified according to the interval from blood
sampling to clinical diagnosis into five groups: (1) at clinical diagnosis, (2) 2-5.9 weeks
before clinical manifestation, {3} 6-10.9 weeks before clinical manifestation, {4) 11-15.9
weeks before clinical manifestation, and (5) 16-25 weeks before clinical manifestation.
The data shown in Table 5 demonstrates that the plasma soluble endoglin levels start
eoing up at 6-10.9 weeks before onset of sympioms in pre-eclamptics and are at least 3

fold higher at 2-5.9 weeks before symptoms in women destined to develop pre-eclampsia.
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Cestational age (weeks) 194 *1.7 0.04* 20311.9
Range 163 -23.4 16.7-24.0 n=44 n=29

WO 2008/030283 | ' _ - PCT/US2007/012787

Table 5. Plasma soluble endoglin concentrations in normal and pre-eclamptic pregnant
women. :

Blood sampling Normal pregnancy Pre-eclampsia P
At clinical manifestation : :
Soluble Endoglin (ng/ml) 7.63+422 27.72+£2620 <0.601%
Gestational age (weeks) 37.2£3.0 37127 0.9
Range 28.9 -40.7 204414 '
=42 n=42°
2-59  weeks _ before clinical -
manifestation ' 4.67x2.32 1507+ 10.15 <Q.001%
Soluble Endoglin {(ng/ml) 31.6%3.8 32828 0.2
Gestational age (weeks) 24.1 -36.3 27.1- 36,7
Range w27 =27
: 38+1.1
Interval before clinical manifestation
{weeks) )
6-10.9 _ weeks  before  clinieal
_manifestation 3.61:+1.05 5.89+ 3.07 <0.001*
Soluble Endoglin (ng/ml) 285429 28529 0.9
Gestational age (weeks) 19.7-32.6 19.6-34.4
Range = | . n=37 . =37
83+1.4
Interval before clinical manifestation
(weeks)
11-15.2  weeks before  clinical .
manifestation 335077 3.5730.92 0.5
Soluble Endoglin (ng/mi) 245+3.1 24233 0.8
Gestational age (weeks) 17.6-27.9 17.7-28.0
Range =19 =19
132413
Interval before clinical manifestation
{(wecks)
16-25 weeks  before  clinical
manifestation 3444107 3694118 0.3
Soluble Endogiin (ng/mi) 176435 16545 G.2
QGestational age (weeks) 9.1-234 8.0-22.7
Range =42 =42
Interval before clinical manifestation 20.6 3.6
(weeks)

Value expressed as mean * sd _
52 pre-eclamptic patients had no blood samples available at clinical manifestation
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3

To examine the diagnostic potential of plasma soluble endoglin concentrations to
identify those destined to develop pre-eclampsia, patients were stratified inio early onset
pre-eclampsia (PE<34 weeks) and late onsct pre-eclampsia (PE>34 weeks). For patients
with early-onset pre-eclampsia, the mean plasma soluble endoghin levels was -

5 signiﬁcaﬂt]y higher in pre-eclampsia (before clinical diagnosis) than in normal pregnancy
starting around 16-24 weeks of gesiation (Table §) with very dramatic differences in 24-
28 week and 28-32 week gestational windows. In contrast, for patients with late-onset
pre-eclampsia, piasm# soluble endoglin concentrations in pre-clinical pre-eclampsia was
.signiﬁcantly higher than in normal pregnancy only at 28-32 weeks with very dramatic
10 differences at 32-36 week of gestation (Table 7).
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Table 6. Plasma soluble endoglin concentrations in normal pregnant women and patients
whe developed clinical Pre-eclampsia at 34 weeks of gestation or less.

Mormai p Pre-clinical samples p Clinicai samples o
pregnancy Pre-eclampsia pre-cclampsia®
1" bigod sampling (7.1-16 weeks) .
Schthle Endoglin {ng/mi) 3892 928 0.7 381i%1.11
Gestational age (weeks) 1234232 04 11.6226
Range 84-159 80-15.1
=37 n=f
2™ blood spmpling {16.1.24 weeks)
Solubic Endoglin {ng/ml) 336111 0.02% 460172
Gestatipnal age (weeks) 18.4+1.7 0.7 128229
Range 16.3 234 17.3-239
’ n=44 n=7
3" blood sampling (24.1-28 weeks)
" Solublé Exdoglin (ng/ml) 31891720 <0001 L1022+ 6,07
Gestational age (weeks) 25913 0.03* 268x0.6
Range 24.1 280 26.0-27.3
n=38 . n=h
4" blood spmpling (28.1-32 weeks) _
+  Soluble Endoglin (ng/mil) 370110 0.01% 1766289 0.003™ 96.10%25.76 0.05
Gestational age (weeks) 299411 1.0 267 & 1.1 10 30414 1.0
Range 28.3-320 28.7-31.3 294 -31.4
’ n=42 =G n=2"*
5" blood sampling (32.1-36.9 weeks)
Saluble Endoglin {ng/ml) 570.x242 53.38 % 32.09 0.001*
Gestational age (weeks) 34713 33.305 <Q.001*
Range 324366 32.6 -34.0
n=37 =6

p" :compared between samples at clinical manifestation of pre-eclampsia and normal pregnancy

Value expressed as mean =+ sd 5.2 pre-eclamptic patients had no blood samples available at

ciinical manifestation
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MNaormai P Pre-clinical samples P Clinical P
pregnancy Pre-eclampsia samples
Pre-eclamp
1* blgod sampling (7,1-16 weeks)
Soluble Endoglin (ng/m!) 1.89% 938 05 401135
Gestational age (weeks) 123422 02 116124
Range 84-15.9 77154
n=37 w26
2™ blood sampling (16.1-24 weeks)
Soluble Endoglin {ng/mf) 3.36x L1 0.4 3.59%123
Gesmtional age (weeks) 194%1.7 0.04* 203+1.9
Range 163 -23.4 16.7 -24.0
=4 =29
3™ blocd sampling (24.1-28 wecks)
Soluble Endoglin (np/ml) 3.18+729 8.1 3.98%2.13
Gestational age (weeks) 259213 04 263%1.1
Range 24.1 228 0 24.6 -28.0
n=38 =23
4% blond sampling (28,132 weeks)
Soluble Erdoglin (ng/ml) 3702110 0.00* B.57£045
Gestational age {(weeks) 29.9:% 1.1 0.2 303£1.0
' Range 28.3-32.0 28.7-320
=42 n=27
5% blood sampling (32.1-36.9 weeks)
Spluble Erdoglin (ng/ml) 57942 42 <0001 * 10,51 £6.59 <{.001* 34361630 <G.001*
Gestational age (weeks) 34.7%13 1.0 348415 09 354409 Q.7
Range 324 -366 32.46-36.7 34.3-3686
n=37 =20 =7
6" blcod sampling (>=37wecks)
Soluble Endoglin {ng/ml 898%45.12 - 1523 % 10.61 0.006*
Gestational age {weeks) 39410 388211 0.05
Range 37.0-40.7 376-414
=27 =27

p’ :compared between samples at clinical manifestation of pre-eclampsia and normal pregnancy

Value expressed as mean £ sd
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Summary

The results of these experiments demonstrate that women with clinical pre-
eclampsia hav_é very high levels of circulating soluble endoglin when compared to
gestational age matched controls. - The results also demonstrate that women destined to
develop pre-eclampsia (pre-clinical pre-eclampsia) have higher plasma soluble endoglin
levels than those who are predicted to have a normal pregnancy. The increase in scluble
endoglin levels is detectable at least 6-10 weeks pﬁor to onset of clinical symptoms.
Finally, these resulis demonstrate that both early onset a_nd late onset pre-eclampsia have
elevated circulating soluble endogiin concentrations, but the alterations are more

dramatic in the early onset pre-eclampsia.

Example 6. Soluble endoglin protein levels as a diagnostic indicator of pre-
eciampsia and eclampsia in women (CPEP Study).

As described above, we have discovered that soluble endoglin, a cell surface
re;:epto:j for the pro-angiogenic protein TGFE-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 sFlt1, an anti-angiogenic factor which binds
placental growth factor (PIGF) and VEGF, to cause endothelial dysfunction. To test this
hypothesis, we compared serum concentrations of soluble endoglin, sFlt1, and free PIGF
throughout pregnancy in women who developed pre-eclampsia and in those women with
other pregnancy complication such as gestational hypertension {(GH) and pregnancies
complicated by small-for-gestational (SGA) infants to those of women with
normotensive control pregnancies. This study was done in collaboration with the Dr.
Richard Levine at the NIH.

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, sFltl, and reduced levels of PIGF can be detecied

before the onset of pre-eclampsia and other gestational disorders such as gestational
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hypertension or pregnancies complicated by small-for-gestational (SGA) infants. The
second objective was to describe the time course of matemal serum concenirations of
soluble endoglin, sFit-1, and free PYGF with respect to gestational age in women with
pre-eclampsia, gestational hypertension, or SGA with separate examination of specimens

5  pbtained before and after onset of clinical symptoms, and in normotensive controls.

Methods
Clinical information
This study was a case control study of pregnancy compilications (premature pre-

16 eclamﬁsia, termpre-eclampsia, gestational hypertension, pregnancies with SGA infants,
normotensive control pregnancies) nested within the cobort 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-eclaxﬁpsia (Levine ef

15 al, N. Eng. J. Med.2004, 350:672-83). From each woman blood specimens were
obtained before study enrollmient (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 defivery werc; eligible for the study. (",‘a.ses
included 120 wc;men who developed term pre-eclampsia, gestational hyperitension, or

20 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 gestationél hypertension were required to

25  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, mulliparity, and infant gender. Controls were randomly selected from
women without pre-eclampsia or gestational hypertension or SGA who delivered a

30 liveborn or stillborn baby without known major structural malformations or chrornosomal

anomalies and matched, one control to one ¢ase, by the clinical center, gestational age at
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ELISA measurements

ELISA for the various angiogenic markers were performed at the Karumanchi
laboratory by a singie research assistant that was blinded to the clinical outcomes.

.Commerciaily available ELISA kits for scluble endoglin (DNDGO0), sFlt1
(DVR100), PIGF (DPGO00) were obtained from R&D systems, (Minneapolis, MIN).

Statistical analysis ‘

T-test was used for the comparison of the various measurements after logarithm
fic transformation to determine significance. P<0.05 was considered as statistically

significant.

Results

The mean soluble endoglin (FIGURE 6), sFit1 (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 endogiin and sFIt! increased
and free PIGF decreased beginning $-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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endoglin may then synergize with sFItl, an
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usi ng Zhang & Bowes' tables of birthweight for
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center was done to control for the fact that
pre-eclanpsia rates differed significantly between
centers, perhaps due to differences in the

‘Wogakﬂgﬁgy5|ology of the disease. In additiopethR8ser/012787
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centers may have used slightly different procedures

for collecting, preparing, and storing speci nens.

Mat chi ng by nunmber of thaws was al so performed to 10 -

ensure that cases and controls w Il have been

subjected equal |y to freeze t haw degradation. Fl, ESA

measurenents ELI SA for the various angi ogeni c markers
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endoglin concentrations (>7.2 ng/ml), as conpared to
all other quartiles, was 9.8 £95% Cl 4.5-21.5).
The sol ubl e endoglin anti-angi ogenic index for
pre-ecl anpsia was defined as (sFltl1 + 0.25 soluble
endoglin)/P1G. The index was cal cul at ed throughout
the various gestational age groups for the five
di fferent study groups. The sol uble endoglin anti- 20
angi ogeni ¢ i ndex for pre-eclanpsia anti-angi ogenesis



30 in soluble endoglin and sol ubl e endoglin
anti-angiogenic index in wonmen destined to develop
pre-eclanpsia with dranmatic el evations (>5 fold).
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3 show the alteration in soluble en
(FIGQURE 12) and the sol ubl e endoglin anti-an gi ogenic
i ndex (FIGURE 13) throughout pregnancy for termb5
pre-ecl anpsia (PE>37 weeks) before and after
synptons. Elevation in soluble endoglin and the
sol ubl e endoglin anti-angi ogeni e i ndex are noted
starting at 33-36 weeks of pregnancy reachi ng on

average 2-fold higher levels at the time of clini
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syncytiotrophobl ast, is unregulated in pre-eclanptic
pl acentas. We have al so shown that in pre-eclanpsia,
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nto t e circul-ation through sheddi ng of the
extracel lul ar domain. The experinents descri bed bel ow
were designed to test the 10 hypothesis that sol uble
endoglin may synergize with sFl'tl , an

anti-angi ogeni c factor which binds placental growth
factor (PI(F) and VEGF, to cause endot heli al
dysfunction. Materials and Met hods Reagents
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Western blots Western blots were used for
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and characterize soluble endoglin in the placental
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10 m nutes. Placental |ysates were then subjected to
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i njection of the adenoviruses), recognizing that 7-10

- days after adenoviral injection corresponds to the
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rcu sFlt-1 and sol ubl e endoglin Ieve S were
confirmed initially by western blotting and then
quantified using comrercially avail able nurine ELISA
kits (R & D Systens, Mnneapolis, MN). Urinary -
al bum n was neasured 25 both by both standard
di pstick and quantified by conpetitive enzyne-|inked
i mrunoassay using a conmercially avail able rat
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henodynarni c effects of soluble endoglin, a series of
m crovaseul ar reactivity experinents in rat rena
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effects of TG0 1 and TGF-p3 -two known |igands of
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0 assess the vascular effects of soluble e

and sFItl, we resorted to 15 adenoviral expression
systemin pregnant rats. Adenovirus encoding a
control gene (CW) or soluble endoglin or sFItl or
sFItl soluble endoglin were injected by tail vein on
day 8 of pregnancy in Sprague Dawl ey rats. On day 17,
ani mal s were exani ned for pre-ecl anpsi a phenotype.
Tabl e 8 includes the henodynam c and bi ocheni ca

dhe blood wvithtightis staie wpeiperiasmed EardhasicbreienpEsahistpaytgs n

f euid béi US fibs 68 hiRekuk @hen® B BIBbd fHe: MR tioR imens,
fi 5 U?l?%gml\/b_/ treat PW n% P? at el et ,Wfoooﬁplgirgimmms

e ratesyengsponficpd pud WEghargTeE i hishiogy: ghhe ity yagoounted and
HditidApldcedtas dmbretusMeighed. Harvested kidneys were placed in Bouin’s

solution, paraffin embedded, sectioned and stained with H&E, PAS or Masson’s
trichrome stain,

Statistical comparisonis

Results are prescnfed as mean & standard error of mean (SEM) and comparisons
between multiple groups were made by analysis of variance using ANOVA. Significant
differences are reported when p < 0.05. ‘

Results
Soluble endoglin is an anti-angiogenic molecule and induces vascular dysfunction
. We used an in vitro moidel of angiogenesis,to understand the function of the,
solu‘t.)ie endo'glin.. Soluble endoglm mq.dest’ly“inhibits endothé]-ie'zl tube formatioﬁ, that is.
further enhanced by the presence of sFit] (FIGURE 22 and FIGURE 31). In pre-
eclampsia, it has been reported that in addition to endothelial dysfunction, there is also
enhanced microvascular permeability as evidenced by edema and enhanced leakage of
Evan’s blue bound albumin extracellulariy. In order to see if soluble endoglin induces
microvascular leak, we used mice treated for 48 hours with solubie endoglin and sFit
adenoviruses. A combination of soluble endoglin and sFitl induced a dramatic increase
in albumin leakage in the lungs, liver and the kicincy and a modest leakage in the brain as
demonstraied using Evan’s blue assay (FIGURE 23). Soiuble endoglin alone induced a
modest leakage in the liver. Importantly, the combination of soluble endoglin and sFlt-1
showed an additive effect in the H\Fer, indicating that these soluble receptors may act inn
concert to disrupt endothelial integrity and induce significant vascuiar damage and leak.
These data suggest that solubie endoglin and sFitl combination are potent anti-
angiogenic molecules and can induce significant vascular leakage.

- To assess the hemodym;mic effects of soiuble éndogliﬁ, a sel-ries of microvascular

reactivity experiments in rat renal microvessels were performed. We studied first the
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effects of TGE-B1 and TGF-B3 —two known ligands of endoglin. Both TGF-B1 and TGF-
B3 induced a dose-dependent increase in vascular diameter. Both TGF-f1 and 3

induced a dose-dependent increase in arterial diameter, whereas, TGF-2, which is not a

- ligand for endoglin, failed to pmduce any significant vasodilation (<2% at 0.1 and 1

pg/ml). Importantly in the presence of excess soluble endoghn, the effect of both the
“TGF-Bs were significantly attenuated (FIGURE 24). This acute effect of TGF-B1 and
TGF-$3 isoforms on vascular tone was also seen in mesenteric vessels (FIGURE 32).
Finally, the combination of VEGF and TGF-B1 induced vasodilation which was blocked
by excess soluble endoglin and sFit! (FIGURE 25). This suggests that the sFlt1 and

soluble endoglin may oppose the physiological vasodilation induced by angiogenic

growth factors such 2s VEGF and TGF-B1 and induce hypertension.

In vivo effects of sofuble endoglin and sFitl

In order to assess the vascular effects of soluble endogiin and sFit1, we resorted to
adencviral expression system in pregnant rats. Adenovirus encoding a control gene
{CMV) or soluble endoglin or sFlt1 or sFitl -+ soluble endoglin were injected by tail vein
on day 8 of pregnancy in Sprague Dawley rats. On day 17, animals were examined for
pre—eclampsia phenotype. Table 8 includes the heﬁxodynanﬁc. and biochemical data.

TFable 8. Hemodynamic and blochemncal data for adenovirus treated rat animal
modeis.

Groups | N | MAPin | Urine ' P}atelet LpH AST Fetal
mum Hg | Alb/ereat countx | U/L U/L weight (g)
| ng/mg 1000/l , |
Control | 6 83+5S 186 +94 1,098+ 75 | 156+ 54+ 4 21405
{CMV) 32
sFitl 6 117+ 7% | 2,295 + 867* 1,131 491 | 172+ 94 -+ 4% L.75+04
. 33
SEng & 104+ 6% | 4324249 1,}95+78 ; 183 + 1104 13*% 1.6+ 04
46
sFlti+ 16 121 + 9% | 9,020+ 4043* 615+ 67% | 1,952+ | 210+ 92% | 0.75 £0.3*
sEng 784* )

Data are presented as mean + s.e.m. MAP- mean arterial pressure {diastolic pressure -+
1/3 pulse pressure); Feta! weight is the average weight of the litter for each group in
grams; Alb/Creat — Albumin/creatinine ratios; LIDH- Lactate dehyrogenase; AST-
Aspartate Aminofransferase.
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SEng 6 104 + 6* 432+ 249 1,195+ 78 188 11013* 1.60.4
46 sfltl + 6 121 + 9* 9,029 + 4043* 615 + 67* 1,952
210 + 92*
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*P<0.05 when compared to control group.

Expression of sFlt] and sEng were first confirmed in rat plasma by . Western blots
(FIGURE 36) and circulating concentration guantified using commercially available
ELISA kits.

5 Themean plasma concentrations of sFltl in the control, sEng, sFltl and sFitl+ sEng
groups were 0.64 ng/ml, 0.66 ng/ml, 249 ng/ml, and 204 ng/ml respectively. The
concentrations of sEng in these four groups were (.39 ng/ml, 129 ng/ml, .37 ng/ml, and
123 ng/ml, respectively.

10 Sotuble endoglin alone induced a mild hypertension. sFit1 induced both
hypertension and proteinuria, as previously reported. Feteal growth restriction wag
observed in litters born to the sFlt1+sEng group; probably related to the placental
vascular ischemia and damage. Imporiantly, the combination of sFlt1 and soluble
endoglin induced severe hypertension, nephrotic range proteinuria, growth restriction of

15  the fetuses and biochemical evidence of the development of the HELLP syndrome
(elevated LDH, elevated AST and dec;reasing platelet counts) (Table 8). Evidence of
hemolysis in the soluble endoglin+sFlt1 group was confirmed by peripheral smear which
revealed schistocytes and reticulocytosis (FIGURES 26A-B). Finally, renal histclogy

-alsorevealed focal endotheliosis in the soluble endoglin group and a severe glomerular

20  endotheliosis in the scluble endoglintsFiti group (FIGURES 27A-27D, and 33). Note
that in FIGURE 33, the control group is within normal limits, Noie open capillary loops
with fenesirated endothelium. The soluble endoglin panel shows endothelial swelling
with loss of fenestrae and partial luminal occlusion. Note a red blood cell squeezing
through the compromised lumen. While light microscopy of the kidneys of soluble

25  endoglin treated rats was not stﬁking for significant endotheliosis, e.lectron microscopy
revealted focal endotheliosis: Importantly, the animals that received both soluble

* endoglin and sFli-1 had severe glomerular endotheliosis. The combination therapy group
(lower panel) shows massive endocapiliary occlusion with swollen endothelial cells,
Note the relative preservation of podocyte foot processes (shown as arrows) despite

30  severe proteinuria. Extensive vascular damage of the placenta including infarction at the
maiernal-fetal junction was observed in the sFit1+sEng group, but not in control rats or in
those treated with either-agent alone (FIGURES 34A-H). Diffuse inflammation in the
piant cell layer (correspondjng to human invasive trophoblasts) was noted in the sFlt1
and sEng groups, and was higher in the combined group. Liver histology revealed signs
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Lact at e dehyrogenase; AST- Aspartate

Am notransferase. *13<0.05 when conpared to contro
group. Expression of sFlItl and sEng were first
confirmed in rat plasma by. Westem bl ots (FI GURE 36)
and circulating concentration quantified using
commercially available ELISA kits. 5 The nmean pl asma
concentrations of sFltl in the control, sEng, sFlt1l
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&W%W?%%@‘b?‘ﬁ%l%?‘%%ﬁ ed. Fetal growth
restriction was observed in litters born to the
skl tl +sEng group, probably related to the placental
WPEY i schem a and dammge. Inportantly, the
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reficul ocyt 0Si S cfoFI GURES 26A-B i nal | y, r enal

Hrdicer iy Solulis gnqaglia iy wﬁﬁeaog%awmv PEeq dispypts qgothelial
&ah&wnen aRiqH d:d&ioﬂkﬁ&iﬂnss’t@ﬁi ShSe &@i@g@hﬂﬁ&@s@h&&ucﬂm

endot heliosis in, the sol uble i n+sFl t
( i ST, 5 ik el TR PR By, soluble
tdndogiﬁntan Ginpgf}o&lhp tixdc sdnbdyjuanaeaif KB inithdst & viNoteadathaiial assays.
l.oops t.h fe ' . )
TPl B o Ry il RS RLE PR Gl oo mita
vhyphmbrxsw vathohemysigniicaatetoisautin aHoweyrria thaopretenss of eFltl,
l\éginﬁvleaer{dgglgpinﬁ%s 91%{%‘1 ?zﬂ%ﬁfcﬁkp gaxhgge% gbld&&%d b%r the presence of

conprom.s unen t m croscopy
leeHere Pypaensien., prjtenuria, glum lar endotheliosis, development of the HELLP

syndrome and fetal growth restriction.

The mechanism of solubie endoglin release is likely proteolytic cleavage of the

extraceliular region of the endoglin molecule. Specific proteases that are up-regulated in
the pre-eclamptic tissue may serve as candidate molecules. One example would be the
mernbrane 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, /.
Biol. Chem. 279:7721-33 (2004)). Therefore, inhibitors of such proteases can serve as
valuable targets for the treatment of pre-eclamnpsia. - :
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Exanpl e 8. Sol uble endoglin inhibits TG 111 and

TOF43 nedi at ed NOS- dependent vasodil ati on.

eNCS is a Ca2+/cal nodulin-regulated nitric oxide (NO
synt hase that can be activated by fluid shear stress



Thr 495 has been shown to precede Serl 177
phosphoryl ati on and these coordi nated events
deternmine eNCS activity in endothelial cells (Flem ng
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eNCS 15 activation and the recent denonstration that
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angi ogenic factos can identify wonen at risk for
pre-ecl anpsia or eclanpsi a.




In the exan'pl es descri bed above, we have shown that
both sFIt1l and sol uble 30 endoglin (sEng) are
intimately related to the pathogenesis of

WO%@S%%ZQWJQ a. In the exanpl e described bel PR 2007012787

10

15

20

25

30

neasured the concentrations of sFltl. and sEng in

pai red serum specinens collected in first and second

trimesters fromworen foll owed prospectively during

pregnancy and whose pregnancy outcones were

characterized in detail in order to determne if

sequenti al changes of these markers between first and

second trinesters are associated with the devel opnent

of pre-eclanpsia. 5 Materials and Methods Study

FRSPUR BRecirens collected ip fisst pad sovaryl Wimeptesfam women fllawed
§reCRl ¥ Qbringlpreihalty %%sﬂ?@gﬂ&?bﬁ@&n&d’\vé@ @haractcnzed in

a

sachusetts neral” Hospi t Qobstetric Mat er

AT (BT ENE Sme o BB DT PR st and

%&M@ﬁﬁleﬁe{sﬁ’@ﬁﬂ@&’iﬁe@h@ khe detHiepRént ofyivebimpsia.
97:515-20 (2001) and Wil f et al., QObstet. Gynecol.
98: 757-62 (2001)). In brief, the MOMS cohort was
eMaadridlsﬁmﬁMethotﬁ% for the prospective study of

P:% Ztatl onal risk factors for adverse outcones

i later in pregnancy. Wnen who -received

p r e natWk perdorsedta ivbspsetoieusstod sa@esvatrall studysydivomienaviyp enrolled in

?{f‘xfz %%@gﬁﬁ%&%&@%&bﬁ %ﬁé’%&ﬁ:aﬁh‘a&hﬁh gtuti? "(Md%@é)%h&@ methods

e current study, tonse

vive heen descrified graviontyy@bedhanion 8l Haisige el 5115-20 (2001> and
2081t aNHAVRY. dyne@&oﬁs 75080, @nogb | @hrieR th OO Bokort was
cohoit at or_ befare 12 weeks .o est at| ﬁi:%\h
v SHacdor th mperdnesney of SaMiseF B RO adverse
Cé\&aﬁne(smﬁat 38ur IR ESn mg} FrorkIOSID Mbdiled Nkl careat -
S I'n trlnester . .

?fFS mg‘e %’(5_1 %“F‘gﬁ%‘gﬁge“tﬁ‘ﬁ FEHALE 'T’f"’ inclusion in
(me lzaibh ik mmmemmdwmx@&unwvfempmmsmbtmmums between
CRis2" | B! Tha'nSy 3 0B SO Lo MG HEINOREC il &rsgfm 12 weeks
E“?‘? weeks§lan

TE€mai hed hohnot ensi've, nor no
amﬁgeswatm whq didiversd eften i oveske We&lﬁiwqf@gm On Cases {n=39)

e e Ofs@@ogs%&%&ﬂghwoas mﬁ@ﬁf@meowmégam( wito

Mmass I n n2) given potenti al
f%\bsmmtb’lﬁ%[ﬂﬁgewetﬂﬁ@%S‘é»@éﬁ:mﬁ@s g O censegtive
%ﬁe‘?ﬁém rd ARG Hbrn e dnrared iR GhelshRBSdhort Bhé dSHRIAGE ferm (>37 weeks)
provided witten | nfornmed consent 5 and this stu
mﬁglra!aap BRITINENSHE: 10R8PRly eRMIEFRE “ﬁéwwdéaﬁ%fpa?ww

h‘dﬂu prighancie Tkl antilositidigivere Midtered Yy Eg:p(aszwm? and body
renat a

re col
vwgﬁsen%f%%gomvﬁ)gwfﬁa’o%aﬁﬁdf g b B PSS (Thadbani o
t 4li, dbsier IGyhdcehl. D@ : 3480 (1909). | Alhveurigsrts roviliaiwrigen informed consent,
col
- BB yrad ARG YRR BRI B WoicSeak b M Bctpccrs
sGengral Fkospitaber e rreasur ed using comrercial ELISA kit’s
(R&D systens, M nneapolis, MN) (Maynard et al., supra
and Venkatesha et al., Nat Med. 12:642-9 (2006)). The
i Rergaseagsweeci si on coefficients of variation for

SFI t 1 Rieed shndedRE® ook tadng the REopranne eisit(El-13 wH)emd again in

I nteras qef |C|ent f vari

<ibe Sodmiimstsa ] T2 0ke 18 o4 Wames Feflewing suficlioh sapples were
Adtbreg amsbtesosvmm unbysisn Thepincat exposires wére seue stltdand sEng that
10% vari ation exi sted between duplicates, the assay

was repeated, and averages were reported. All assays
were performed by someone whoi®as blinded to case
status. Sanples were randomy ordered for analysis 10
Covari ates and Confounders The el ectronic ’
nmedi cal record (EMR), which is the nedical record

used at the Massachusetts General Hospital, provides
clinical and denographi c data that prospectively
details the events of pregnancy through the early



20 characteristics such as birth wei ght,. route of

delivery, and diagnosis of preeelanpsia. Primry
Qut cones All pregnancy outconmes were verified by

WDQﬁhﬁ&#ﬁf exam nation of nedical records, i pghrhRbddSo12787
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rena fl ow sheets and | aboratory neasurenents. At
each prenatal 25 visit blood pressure was obtai ned
fromthe right armusing standard sphygnomanonet ers
with the woman in the seated position after 3-5

m nutes of rest. For each patient the proper cuff
size was sel ected based on right m darm
ci rcunference. Measurenents of blood pressure that

coincided with the timng of the flrst (s stolic) and
fwére mepsliredsusing eommerist Egﬁfk é’éfalﬁaeﬂ
Ry gﬂ&'ﬂ%t f19 rsuﬁrl&eanab\feﬁﬁﬁﬁshﬁteﬂﬁy N&@ﬂeﬁ 012"5@7-93@2%06)5 '@Qc intraassay

I stin ypertenS| on or dla etes nme
| PPEiFian ewﬂg%ﬂt% shyistiay for sEIt} ang| sERg ugre %SP@J 3. 2 ¥Fespectively.

pfk;&ﬁﬁ@%ééygdrédiﬁz&l EdegnidiEvo Newadkfor SRl angleadoglinlwer€8.1 and
I nT ant

had no evi dence of, h rtepsi on S ...
L P BNl yAll Sples 80 B  8 BBT B 100 varation
sassdrad &swéﬂnomﬁhmaeﬁwasagw aipeﬁmd afid aterhgea sterelréformath All

or di ast, I|c Iood sure t. | east .90 mm
P 267 7 Sl SRR iAo s S SIS were

'praﬁdcﬁhlywdemdmrhﬂiﬂysns% or greater by dipstick or at

| east 300ngl24 h in the absence of urinary tract

infection (ACOG Conmm ttee on Practice

Bﬂhhﬂb&usndﬁbw@un¢@s ACOG practice bulletin,

di agn ﬁ%@&g;%& dQEME e@ﬁllcﬁw‘tﬁ@héd@ﬂq'ecord used at the
ohle Number :-QE >

ecl arnp S|a Januar (bst et neco
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meeks) 10 Statlstlca
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CRIEA bR SublaSduRet ﬁanatﬁqus emmﬁ 2§ FacS] hidken} weight, dnesding status,
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0

B Rage Bioshen KAl SGR b ine TGRS ARSI Sgtucose
pEilarirse fasth amé othek @mdwmsmbébb@rw vﬁeeSnmdlﬂeavery
d lfﬁ}e[c't&#ﬁés%éh & ik et tr{)ﬁ’(’e%f Qé'lﬁeﬁf' B difgRGis bPpreeclampsia,

I'nircal Tnterpretation.” Miltiple regression analysis
mas perfornmed using |logistic regression techniques.

Ahhmg BhiSs.svere two-tailed, and a P value < 0.05
was conS|dered statistically, S|gn|f|

t. 20 o
SecondAR JrogIcy QULCOBES X9 WHER B e epiapinnotpagiea
S}ddeds, including jﬂénaiasﬂmp elideny 8 &hbarmg medan*gtnanal Asisdagh prenatal

O R Rk 28 LB BRATe U8 oS0 M B 9D macmerces
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anal y st et:tra? L0 oAU R R d4En \éﬂaﬁﬁ‘feregén Vﬂ%ﬂrements of

mﬁ“m velope preeclanpsia prior to 37 we

V\bh’edl pmww%ve@dpv@e@ﬁ dirpag of tag fiest (538;*01\5@ @R% ﬁgp (diastolic)
Eo%k ﬁse{c}&re rb&ﬁdédn A1 MdledtsforkBe dubrat® Bkdy hai3rolifistory of

17-20 weeks.
preex:stmg hypertensmn or diabetes mellitus, initiated and completed their prenatat care
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Resul ts Denographic and Cinical Characteristics
Basel i ne. and delivery characteristics of the MOVB
study popul ation are displayed 5 in Table 9. There

re_no significant differences in age and
Wo}@ﬁ(a:&%ozgré R BR Tr7s7

5

10

- 15

20

25

tween the two groups. Wnen who subsequently
devel oped preecl anpsia had hi gher systolic and
di astolic blood pressures at the first prenatal
visit. At the time of presentation of preecl anpsia,
systolic and diastolic blood pressures were higher
i npreecl anptic group as expected. 10 Table 9.
Denogr aphi cs Variabl e Normal (n=147) Preecl anpsi a
(n=39) P value Age ( yrs) 31.4 5.4 32.8 5.4 0.06
BMi preghaiey vadirbthe 81QMSSeBrorB, deliferdd a Broplogmi,(94l Ned ve pvidence of

%7 %rgm 19 E%eks after dehvery

Preeclampsia was defined as systolic blood pressure elevation of at least 140 mm
Hg or diastolic blood pressure of at ieast 90 mm Hg after 20 wk gestation, in association
with proteinuria, either 2+ or greater by dipstick or at least 300mg/24 h in the absence of
urinary tract infection {ACOG Committee on Practice Bulletins—Obstetrics. ACOG
practice bulletin. diagnosis and management of preeclampsia and eclampsia. Number 33, -
January 2002. Obstet Gynecol, 99:159-67). Preeclamptics were analyzed as term
preeclampsia (> 37 weeks) and preterm preeclampsia (<37 weeks).

Statistical analysis

Demographic and climical characteristics were compared using Chi Square tests or
Student’s £ test, as appropriate. Log transformation was needed for the primary
exposures given their skewed distributions (Levine et al., (2004}, supra, Levine et al,, N.
Engl J. Med. 355:992-1005 (2006))." Primary exposures were examined as continuous
variables, and with cut points gnd tertile anaivses based on the natural distributions of the
conirols. and .siihpliﬁed for clinical interpretation. Multiple regressibn analysis was .
performed using logistic régressic_m techniques. All P values were two-tailed, and a 2
value < 0.05 was considered statistically significant. '

- Secandary Analysis of angiogenic markers in the CPEP study

We also performed a secondary analysis 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
preeciampsia after 37 weeks at three different time intervals - 10-12 weeks, 13-16 weeks,
and 17-20 weeks. ' .
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Parity 0.7 0.9 0.8 1.0 0.47 Baseline characteri stics
DBP(nmHg) 70 7 75 8 <0.01 SBP(nunlig) 113 7 120 13
<0. 01 UTK( rrg/di) NA 614 547 Gestational ageat
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Results

Demographic and Clinical Characteristics

Baseline-and delivery characterisiics of the MOMS study population are displayed

5 inTable 9. There were no significant differences in age and body mass index between
the'two groups. Women who subsequently developed preeclampsia had higher systolic
and diastolic biood pressures at thic first prematal visit. At the time of presentation of
preeclampsia, systolic and diastolic blood pressures were higher in preeclamptic group as
expected. |
10

Table 9. Demeographics

Variabie Normal (e=147) Preeclampsia P vaiue

_ {n=39)

Age (yrs) 314154 328+54 0.06
BMiI(kg/m”) 28.5£6.3 29.8 +9.1 0.40
Smoker (% Neve:j 47% 66% 0.21
Parity 07109 08x1.0 0.47
“Baseline ’ e : .
characteristics ' .

DBP(mmHg) 70%7 7548 <0.01
SBP(munkg) 11347 120+ 13 <0.01
UTP( mg/dl} NA 614+ 547

Gestational age at{39.3+%1.9 37223 <0.001
delivery -

Birth weight 3444 + 532 3300 + BOQ 0.35
Characteristiecs at

resentation

Maximum DBP | 785 8347 <0.01
(mmHg)

Maximum SBP | 1227 147 £10 <(3.01

- | (mmHg)

Maximum SPOT | 0603 1.4+05 <(.0t
{o/g)

BMI = body mass index; DBP = diastolic biood pressure; SBP = systolic biood pressure
UTP = urine total protein in mg/L; SPOT = urine protein/creatinine ratio
15  Values are mean £ S.D. )
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<0.001 Birth wei ght 3444 532 3300 809 0.35
Characteristicsat presentation Maxi nmunDBP ( mrHg)
78 5 93 7 <0.01 Maxi munSBP (nmmHg) 122 7 147 10

Woégds%%ozlt\z/sa)(i nmunSPOT (8/8) 0.6 0.3 1.4 0.9 porusa007/012787

First and Second Trimester Levels of sFit] and skng in Normal and Preeclamptic
Pregmricy
The mean serum levels of sFIt1 were higher in women with preeclampsia
* compared to women with normal pregnancies, 3.49+ 0.35 ng/ml versus 3.03+ 0.13 ng/m}
5  respectively, in first trimester (P=NS). In the second trimester the mean serum fevels of
sFlt1 were significantly higher in preeclamptic group, mean value of 4.12+ 0.5ng/ml
compared to normal group 3.10% (.15 ng/ml (P<0.01) (Tabie 10).
The mean serum levels of sEng thought not significantly different in the first
trimester were significantly altered in the second trimester among women with
10 -preeclampsia, as compared to normal women, 6.9+ 0.32 ng/mi versus 6.57% 0.17 ng/ml
(P=NS‘) in first trimester and 6.37+ 0,38 ng/ml versus 5.23+ 0.12 ng/m! in second
trimester, (P==0.004}, respectively (Table 10).

Table 10. Seram levels of sF1t and sEng.

Angiogenic Facior | Normal Pregnancy Pr'eeclémpsia P vaine
7 N mean | SE N - |Mean |[SE .
sFltl (ng/ml) 147 303 J0O3 3_9' 349 1035 |0.14
(fi r.si trimester) '
sFitl (ng/ml) 144 3.10 0.15 3s 412 103 0.01*
(second trimester)
sEné (ng/ml) 147 6.57- 0.17 39 6.9 032 | 0.37
| (first trimester) '
sEng (ng/ml) 144 523 | 012 35 6.37 0.38 | 0.004*
(second trimester)

15
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<0.01 Bl Z= body mass index; DBP = diastolic blood
pressure; SBP = systolic blood pressure UTP = urine
total protein in ng/L; SPOT = urine

: 0 creatinine ratio 15 Val ues are nea T§]
W()Igll)(},szﬁs % b 39@7/012787

d Second Trinmester Levels of sFlt1 an
in Normal and Preeclanptic Pregnancy The nean serum
| evel s of sFIt1l were higher in wonen with
preecl anpsi a conpared to wonen wi th normnal
pregnanci es, 3.49th 0.35 nem versus 3.03 0.13 ng/n-
5 respectively, in first trinmester (P=NS). In the
second trinmester the mean serumlevels of sFItl were
significantly higher in preeclanptic group, nean
m&@u@ﬁmﬁcMmﬁ£H¢1dMﬁMﬁwnn&awmﬂpared to normal group

3. 10t hF1gur!! 37 Wmﬁf éig?lQ%s) thé 48 E d](g)ffercnce behve&hﬁrst and second

nean se not significantly
d:rmfeeteemlue:smftsﬁrél fmd sFng) mumﬂe lmpcéwawghwm@mdny women

gl%gclbx'ﬂ?gl;‘ fsSBER A wt*:él&sm BMW@%W \teii‘y ﬁ@le change in

ree as corr‘gare to nornmal "wonen,
1£1

Pivibeien (et Snd ARG TSt (AP PN 2 0 el GSPIct i relatively
tﬁx?ﬁ@%‘i RomRh %@ d%@éi@p Qregégla mo 'MQ LSOIF7 Re/fnd Vardls 62)497 £0.15

In second trinester, (P=0.004), respectlve Y,
(qﬁm i negpal e (PTY. 08 BeVimilary b Vemet Witkpre-grlpmRstalgss than 37
AWQ&I@,&!%FHFWE@EI?Q& dNorgIal: ffble@kancy Preecl anpsu a P

val ue rean Me ﬂwel o% sE%g'g: L eénnt%/ rftlﬂgt a:Sug second mmester in

trimes ﬁ“a
normal pregnancy (-1.322 0.18 ng/ml). This fall is blunted in patients with pre-

eclampsia, with dsEng of -0.441:0.42 ng/m! (P=0.04). In women with pre-eclampsia -
less than 37 weeks, the fall in the level of solubie endoglin is blunted and appeard to
trend in the opposite direction (0.73220.77 ng/ml, P <0.01 compared with controls).

Predictive Algorithms

To see if these alterations can be used as 2 predictive test for severe premature
pre-eclampsia, we looked at the product (value of sFltl x sEng) as product-1 (in first
trimester) and product-2 (in second trimester) in normotensive women and women Who
developed préeclampsia and specifically in preterm pre-eclampsia. Both product-1 and
product-2 were significantly elevated in patients with pre-eclampsia and importantly the
delta of the j:rr'oduct {dproduct) were strikingly positive in contrast with a negative
number in normal controls (Figure 38). Furthermore, the dproduct were greatly amplified
in patients with §reterm pre-eclampsia as compared to normal controls (P=0.004).

To assess the relationship between altered levels of angiogenic factors and risk of
preterm pre-eclampsia, we computed adjusted odds ratios (2DR) and 95 percent
confidence intervals {(95% CI) for preterm pre-eclampsia in the highest category of the
distribution of dprodnct concentrations with respect to the lower two categories after
adjustment for race/ethnicity, body-mass index, and gestational age &t specimen -
collection (Figure 39). Substantial increases in risk of preterm were observed in the
group whose delta product levels were greater than +1 [2OR 5.5, 95% CI1 1.4 —22.4],

compared to women whose delta product was less than —1.
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147 3.03 0.13 39 3.496 0.35 0.14 sFItl1 (ng/m)
(second trinmester) 144 3.10 0.15 35 4.12 0.5 0.01*
séng (ng/m) (first trinmester) 147 6.57 0.17 39 6.9

wodninsiss ! SEng (ng/m) (second trimester) pepysrnozo12787

Secondary analysis of the CPEP nested case control study _
In the subset of women in the CPEP trial, among the cohort of women whao
remained normotensive, the mean vaiues of sFlt] increased from 3.68 ng/mi to 4.92
ng/ml between 10-12wks and 13-16 weeks and decreased to 4.26 ng/ml at 17-20 weeks,
5  while in women with preterm pre-eclampsie, the mean values of sFlt1 increased from
3.44 ng/ml to 4.22 ng/rﬁl and further increased to 5.39 ng/ml at 10-12, 13-16 and 17-20

- weeks of gestation. This pattern was not obvious in women with term pre-eclampsia

{Tabie 11),
10 :
Table 11. Serum levels of sFit and sEng in CPEP trial.
- | sFitl (ng/mi) sEng (ng/mi)

10-12 1313316 |17-20 | 1612 13-16 17-20

‘whks wks 'wks wks wks wks
Normal 3.68 4.99 4,29 6.8 7.07 5.78
N 6 |62 48 16 62 48
PE <37 wks 344 422 539 7.15 79 16.19
N 13 28 32 - 13 28 32
PE >37 wks 4.06 4.48 425 7.41 7.8 | 8.34
N 17 50 48 17 50 48

Similar results were observed in the levels of sEng. In normotensive women the

levels of sEng increased from 6.8 ng/ml to 7.07 ng/ml at 1012 wks and 13-16 wks and
15  then decreased to 5.78 ng/ml at 17-20 wks while in women with preterm preeclampsia

the levels of endogiin 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 preeciampsia where the mean levels of sEng increased from 7.41

ng/mi to 7.80 ng/ml to §.34 ng/mi at 10-12 weeks, 13-16 weeks and 17-20 weeks (see
20 Table i1).

Summary
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144 5.23 0.12 35 6.37 0.38 0.004* 15 Sequenti al.

changes in angi ogenic factors Figure 37 graphlcally

di splays the delta or d (difference betmeen first and
nd trimester values of sFltl and sEng) ,

6@%%clanpt|c wonen and in wonen with pre n*%ﬁﬂﬁﬁ%?7

| ess than 37 weeks. |In normal pregnancy, there is

very little change in 5 sFltl between first and

.second trimester (dsFlt1=0.05 0.15 ng,/m). dsFlt1l

is relatively higher in wonmen who devel op

pre-eclanpsia 0.713 . 0.47 ng/m versus 0.0497 0.15
ng/m in normal wonen (P=0.08). Simlarly in wonen

with pre-eclanpsia | ess than 37 weeks, dsFlt | was

hi gherBadit sBt16BIEEGE &% clnyaln dumt%ﬂﬁetmdstﬂaleﬁa‘l ip afienthdestined to

'd%¥%p g&&ép&p ir%lg 3"?@2‘5‘ y‘sx?%am?; ﬁ%h&ﬁ&el%ﬁ ggaq £hif B %rolm first to

or ma . m) This I
isscamidurimester witheat $1§!ﬂﬁ§alwcbﬁlgs presFéfér éﬁ?ﬁ@i"% ingagignts who develop
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|fespa firsh o scoprsbiFimeaint obfis Shangss M %ﬁ%‘t‘ %ﬁﬁﬁﬁ% apg secon
tifiRiaStedsRird (MBAP R QSrebifin £l bitRets 20 Righ Gisk ﬁi"ﬁ@bs@&udm @¢valoprient of
<0.01 conpar ed wth controls). 15 Predictive

SR PRASIeMPs®ee if these alterations can be used as
a pr editetd faRindgRdhvé mﬁpcsmﬁmhpa"tqunm pedictel dippserey

mr%e&gs&ps? tp{.r}fes?xg PP g gﬁlﬁergl% usecrcOf 1n% 't:és{ EOr ?re%ggﬁkmgﬁas been a
agmbmfd-e?.aarchas tfm’rn)nanyryemr fﬂ‘mvm |eﬁ*el;tfd\mvle rﬁ)@ﬁ@ anodeiasting early

i
pr ""' 'Ilgﬁgnsporf%lsgg % %Sr 0 uct -1 an ‘835*‘ bl Dotume

e-ec uct - wer e

Sihgngeksi Exam large ne¢tmbrex§, CondsatgudplosA i al nnqér?@d &tghihfsyEpof 7,191
3(5&11 BMB&;@:W #)%Cﬁtﬁﬁyqaaﬂt Bticleb R RER6UCLsdrdREAGIClidical,

were strik ositive in contest V\Athane

FRiRRaFicH e A TIh 5 P thee pregiiftion g8 pre-qelgmpriar ﬂ%f’%m"l“ded
tehs dRE OGlC Ehei*@\ﬁ'ﬁ 1 Sadidalty &Whllsﬁﬂgeﬁng tesirot pxeﬂi‘cﬂng\lh"e h
preterm pre-ec s C ared. to, nor

(dsseiopi ot pE-SrLUHRs (b POPUOFERLINY Dornaaiodt [ By tovels of
| ¥ lafid SEngparg 'eregaa‘t ™ \f/@ﬂéxDWBo aedestingll icdfec@Be preetobmmptic, in their
pLe-ecl a La, we [ JOT

a{‘fat @% Sﬁ%nq‘%? é‘ﬂ"tne%%rr{ﬁ T&e ACe | n?1 & rg@%%qm?g@%l&% ér?%? H80iSho months
(esdre tha qlinivabarsargisliseasen Thiase dhangre ot oot agstaptigifin wemen who
di st .on of rgguct concentrations wth respect
t%v%%ggf%%%rp \%ﬂ&g egori es after adjustnment for

r acektAmimbaiance iromgiaranis fotrreis thenglt éger%c’tym igtiggpte zeje in the
aﬁatlﬁ)%‘égésw pre-eclampsia. Pre-eclamptic placentas are characterized by shallow
implantation and abnormal vascular remodeling inciuding 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 ngioritjr 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 precclarpsia. As described herein and in PCT application
publication numbers WO 2004/008946, WO 2005/077007, and WO 2006/034507, both
sFlt1 and sEﬁg, 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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collection (Figure 39). Substantial increases in risk
of pretenn were observed in the 30 . group whose
delta product |evels were greater than | [aOR 5.5,

WO%?{;%}&%;CZP}. 4- 22.4], conpared to wonen \Ahosepgghfg?mg,ﬁgm

10

15

20

30

was | ess than -1. Secondary anal ysi
CPEP nested case control study In the subset
of wonen in the CPEP trial, anong the cohort of wonen
who remai ned nonmt ensi ve, the nmean val ues of sF111
increased from3.68 ng/m to 4.92 nem between
10- 12wks and 13-16 weeks and decreased to 4.29 rig/nml
at 17-20 weeks, 5 while in wonen with preterm
pre-ecl anpsia, the nean values of sFItl increased _ .
fsymptoBasilevigé aflalt (20A6R2 urg). rigpartantivapeth &3ctorh baveean impiicated

1.0 - L , - ] .
(R oAl R Mok B ks e
taby ropr e Heoveasm singe {iFasions imopncepirations)of aggiogagy; fgpters in the

| EMENS Glcublibd oRRFreRER ey lite #RRBeidnty lincredbd HroB@itsh bf these anti-
séng (ng/m) 10-12 vvlc¢s 13-16 wks_17-20 wks 10-1@
VIREIOEEE ol may bop SHPRTKBRIRM OB EAYcGE 4t FEpsgio sboommal

Totikéntation. In virro data using placental villous explants and primary cytotrophoblast
culture studies suggesf that in addition to its role in inducing matemal endothelial
dysfunctibn, anti-angiogenic factors may be involved in cytotrophoblast migration and
differentiation. Our findings that levels of anti-angiogenic factors decrease from the first
to the second trimester in normal pregnancies, but not in pregnancies in which preterm
preeclampsia later deVeiops, suggests that abnormalities of circulating angiogenic factors
are occurring at the same time as abnormalities in placental differentiation.

The etiology of the increased concentrations of circulating sFIt1 and sEng in
preeclamptic patients is unknown. Hypoxia, genes, or immunologicai factors are
believed to play a role. It is worth noting that expression of both sFlt1 and sEng are
clevated in response to hypoxia in vivo and in vitro models of placental hypoxia where
increased expression is mediated by HIF-1 (Nevo et al., Am J Physiol Regul Integr Comp
Physiol. 291:R1085-93 (2006)). Furthennoi'e, it is believed that during normal pregnancy:
the placenta is hypoxic early in pregnancy and this hypoxia disappears with increased
blood flow to the placenta during second trimesters. Although kypoxia has never been
formally documented in pre-eclamptic pregnancies, it is believed that hypoxia is central
to most pre-eclamptic pregnancies based on surrogate evidence of increased hypoxia
induced transcription factor expression and impaired Doppler blood flow to the placentas.

Our findings that both sFit] and sEng remain elevated in patients with severe pre-

- eclampsia in contrast to normal pregrancies where there is a fall between first and second

trimesters suggests that placental ischemia mhay 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 preeciampsia, especially women whe subsequently develop preterm
pre-eclampsia. Our findings are reproduced in cross-sectional studies with much larger
sample size (Table 11). |
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Example 12. Endoglin is necessary for TGF-$1-induced eNOS Thr495
dephosphorylatior.

Murine endothelial cells were derived from Eng™" and Eng” mouse embryos
(E8.5) and grown as described in Balconi et al. {drterioscler. Thromb. Vasc. Biol.
20:1443-51 (2000)). Confiuent monolayers were serum starved for 2 hours and
stimulated with or without TGF-B1 (125 and 250 pM) for 15 minutes. Cell extracts were
immediately prepared in 10mM Tris-HCl containing 1% Triton X-100 and supplemented
with protease and phosphatase inhibitors. Protein concentrations were quantified and
samples were analyzed by western blot using phospho-specific pAbs to Thr495 of eNOS
(Cell Signaling) and a mAb for total eNOS (BD Biosciences).

The representative western blots shown in Figure 40A and associated graph
shown in Figure 40B (moean of =3 experiments) dethonstrate that TGF-B1-induced
(**P<0.01 versus baseline) eNOS Thr495 dephosphorylation in mouse Eng™" endothelial
cells but not in Zrng” cells. This result suggests a critical role for endoglin in linking -
TGF-B1 signaling to €NOS Thr495 dephosphorylation and activation. Moreover, given
that th-is process is endoglin-dependent, soluble endoglin can be used to inhibit the
process, presumabiy by binding to and inhibiting TGF-$1.
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Simlar results were observed in the | evels of sEng.
I n nornotensi ve wonen the | evels of sEng increased
from6.8 ng/nl to 7.07 ng/m at 10-12 wks and 13-16
wks and 15 then decreased to 5.78 ng/m at 17-20 wks
while in wonen with pretem preeclanpsia the |evels
of endoglin increased from7.15 rig/nl to 7.95 ng/ml
and further increased to 10.19 ng/ m between 10-12
wks, 13-16 wks and 17-20 weeks. The sane trend was
noted in wonen-with term preecl anpsi a where the nean
| evel s of sEng increased from?7.41 ng/m to 7.80
ng/m to 8. 34 ng/mL at 10-12 weeks, 13-16 weeks and

17-20 weeks (see 20Tabl etliel-)Em&dmm;s Bot h
sF111 and. sEna el evat £ | Shted for th
in pat nq unn{loﬁg‘& SP eve gp&)%?se&gtg?g%%&st{dg@ e

prepos ofillugrativar ¥6$ sotiimeticdyo be ¢xhRpstiva o Porynif thg ggope of the
ol 8frich % BRER0MS foriE SlBtivdld HRAK ARSI bhANnEH AR en

I'npat1 ents who devel op

pdfscnbﬂdamﬁsne&:req@am $@91ah¢1¥ﬂa°dy§r@tt% it ilrhe. “@é?fa‘f’ﬂ‘b@f qpe of ordinary
QLR iShd Lt 420 Jaritheld %&ﬁ’ﬁuah&éecah B¢ fad&whhbit ABpdriigSrorh @he spirit

second trinester. The changes in sFlIt1l and sEng
d@dthgscromgfthamfeg%@bﬁﬂsqtfq%@ﬁl&%mﬁlﬁe useful for

3 g\r/ : Ie gzgﬁ ngﬁtt&%% i ?%Jrhr%ﬁ%?lg d’:ﬁ%&blﬁd&ﬁoﬁt_?_&%ﬂﬁfﬁerem, including
B 05 AOE s W PP B wo

pmmrm@f eES P&&ﬁﬁAﬁ;thﬁkﬁx lmliheaﬂoh Nfmbars2060067837 et e

- RNl S bm{HepBe e B AT SR AETR fherey

fﬁﬁu@ﬁﬂmﬂﬂmdﬁﬁﬁﬁmtng early nanlfestatlons of di sease
such a cnggﬂ s%%ﬁhﬁm wﬁ&?ht gai n and pl asma
vol-ume a Iarge nmet'aanal ysi s,

Cbnde-AgudeIo Act aI anal yzed ei ghty-seven of 7,191
(211,369 wonen) potentially relevant articles to -
assess the usefulness of clinical, biophysical, and

bi ochem cal tests in the predlctlon of pre- eclanp5|a
They concl uded
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15 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 el evated
in wonen who are destined to becone pre-eclanptic, in
their first and second trinester (as neasured as a
delta in individual patients), weeks to nonths before
- Claims he clinical onset of disease. These changes are nore
substantial in wonen who 20 devel op preterm
pre-ecl anpsia. An inbal ance in angiogenic factors is
t hO ughi nieghqal dytidnoding b setjectmohaving or hevipge b&@'&pe:éﬁicm to,
pre-ecl anpsi a. Pre-ecl anpti,c .pl acentas ar

s precoEyAREEs et By s AP G BICIG0 SO PO A P ABRGE i tevel of

%fH&g@élé M AenedsHehsuditial p&Ypeptide selected from the
2 S"l“%lgze&g‘l)%ﬁ‘s‘{:u ogenesi s Flssher et1 al . b eerlrjl Il Riot

group 4pA88ing (fTOGBYY. TGE- fi3$ apiistin VP ﬁaBMPﬁe§¥O§5 and PGI; in a
samplgrfg Sﬁgﬁ?ysuihe&p Igvsvﬁ?rgfr:lchg ct%z\xlﬁ el{]heg S%?'FIDO i Iﬁé lg}rel aﬁld a

decreaé@ st thevgvel bl $uidht I8av eneadhtidnal pn}srptptnie eecbappsd & a hormal

is thought that thes | acent at.i an..abnorpalities
referepcs $ple| %@éﬁ%t r]rer’E E s taRRQstie Jpdigyer f’ﬂaterW% fled
lorS fio RIcREI6) MRS cRenddS rdliREC hyP&tnsive
hypertfﬁgsg‘é{ﬁisgadggloﬁ éF/’ﬁ&%ﬁ?mlp(:at| on i|c))ubl [ cf%t |G§f1 nurrbe?g WO
disord2004/ 008946, WO 2005/077007 and WD 2006/ 034507, both
30 sF111 and sEng, two anti-angi ogenic proteins have
been found to be el evated in preeclanpsia not only
dor i ngTed ineihealof difmals evierdin ahid aneswdnmtonyeeks theafso OE an
~_onset of synptoms (Levine et al., (2006), supra).
immupelpgelas¥eyy, both factors have been inplicated in
i nduci ng a preecl anpsi a-like syndronme in rats
(Maynard et at, supra, Venkatesha et al., supra).
Howev eThe withoé ofitleer At Wemneinispid dmmpapiogiel Y pfn ELISA.
angi ogenic factors in the maternal circulation occur
relatively late in pregnancy, increased production of
t hese @p¢ inetibdarfgildgeni whdraotsaidsnarayl taéerancsea@@mttailsw prior
phenonenon. that occurs in response to abnorma
Smmp%ﬁ%%%ﬁﬁ%?ﬁﬁﬁt In vitro data using placental vinous
explants and primary cytotrophoblast culture studles
suggest that in addition to its role |n i nduci
mét er nal methdb@%ﬁmsmyﬁsﬂubﬁé‘t RSOV INgn ey haxHg ao@éﬁmosﬂm to,

factor
a pregnanCy, d"e ﬁ%% s%%r s%d%%tﬁ%cg &{ﬁﬂg‘?h?ﬂst\% ef{ﬁu% EQRel of
a sohﬂaliﬁ d:ndagﬂm @g}@pmd&a@ﬂ anssFiec pelgseptitie amatshmplei fran 5410 stbject

second trlnes in n [
and o IR FRRA RS8R OGRS B P BB i A B wsing 2
[soluflE¥EARRE x FHOGeaLiSc, ikdreid RRGhEBAse tih @f 1btri6 ekl hlthengbject
angl ogeni c factors are occurring at the same tine as
samplglypltiveatoi the Betricrivapleds eroamaldeRr@re fpRle; i g diagnostic indicator
The et | e trations of
ofa PETEEL uCI a%%%gﬁ_% I%G%Q%e 3 Egﬁﬁgﬁﬁ %1%%%2 anptic patients
i s unknown. ilypoxia, genes, or inmunological factors
are 15 believed to play a role. It is worth noting
t hat expression of both sFItl and sEng are el evated
in response to hypoxia in vivo and in vitro nodels of
pl acental hypoxia where increased expression is
nmedi ated by H P-1 (Novo et al., Amf Fhysi ol J?egu
Integr Conp Physic!. 291: R1085-93 (2006)).
Furthernore, it is believed that during nornal
pregnancy the placenta is hypoxic early in pregnancy
and this hypoxia disappea} with increased 20 bl ood
flow to the placenta during second trinesters.
Al t hough hypoxi a has never been fornmally docunented
in pre-eclanptic pregnancies, it is believed that
hypoxia is central to nost pre-eclanptic pregnancies
based on surrogate evidence of increased hypoxia



10 (Cell Signaling) and a mAb for total eNOS (BD
- Biosciences). The representative western bl ots shown
in Figure 40A and associ ated graph shown in Figure
40B (mean of n=3 experinents) derhonstrate that
TOF- (31-i nduced (**P<0.01 versus baseline) eNOS
Thr495 dephosphoryl ation in nouse Eng44 endot hel i al
cells but not in Ent cells. This result suggests a
c6|t|cﬁhen@ﬂedﬂdnmemdbgﬂﬁﬁmnﬁawuﬁ%nﬁémﬂSHT@megﬁfhebody

o QAP B BBARR Apeppantgry o on ond

endogl i n- dependent, squbIe endoglin can be used to

i nhibit the process,. presumably b di.n
B b Sgherke S in e AR S Ja et Seving s predigston to
a precgﬁﬁgrrrél%ﬁ APpHentilEaRhaE EELI& n?éimﬂ%%ﬂ&}ﬁg HeadihBg the level of

“invéntion is presented fo he pui poses of
a solublel ardoglat pdppephitle prd n@sFlr-rltmm@atﬂ%mbeS@meﬁr@m spid gybject

el
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_ wi | | be understood by of. aordi pary ski|
~ (5Pl Sl o PORRS HOUTE LaE RS BB RS HRUELIH b Gberem &
dprod@@P@ibd Neatdr Ok NS R ol Hia@REst hRAREBP RO ﬁr@@ancy related
inventi on, as set forth inthe clains.
lwpﬂwaﬁemﬁsxdganemﬂSd%ﬁﬂ{catlons, and publlcatlons
ref erenced herein, including PCT Application
Publ i cati on Nunbers WD 2004/ 008946, WD 2005/ 077007,
aRd WOIHO mea/ F3AL8177, wh&eldad dptodépplaieagreoer than one is a

Publ i cati on Nunbers 200 67937, and 200701 and
diagnqgtig indusagRy; o .a@ﬁ%anwtr@lﬁieggefa?m@aw gﬁﬂ %656}9%%‘2 761

are hereby incorporated by reference. O her

enbodi ments are in the clains. Cains

met hod T meitegmésiamg & véwhiiedhe dpgodnsyvaye stmten Mw@eas a
r.edi 1 ncy related hypertensive
dmgn@ncum%p ofg%:mkgpﬁsgﬂ£§ ?ISIng nmeasuring the |evel -
of a sol ubl e endoglln polypept|de and at | east one

o L ERS R YREH 175 28 S LR BB gy e

ora u@dﬂ@@f sBDSLH7ER 4 WhicR saﬁa B&h@lefe)h@&@lﬁﬁh Hors4y @eectamber ei n
an |ncrease in the soluble endoglin Ievel and a

decrease in the IeveI of said at |east one additiona
N th
SRLYRSP R GOTRAL 84 LR TGRS0 cas AR, u
grouprﬂ:bﬁgftﬁfg@f uﬁﬁé aahﬁﬁbth:yfhﬁdl tbémsi vaudh smirdasmaor a
propensity to devel op a pregnancy rel ated

hypertensive di sorder. 2. The nmethod of claim
1o Wherrgl RnSRddd ofTBREHN 0N v HeSAR Ishidege it ResclbsRd fordRhe group
i mmunol ogi cal assay. 3. The nethod of claim 2,

consisingrodian sdpthelishasHok deikearte.as swposwe. sind @ petipderived from the
The method of claim1, wherein said normnal
eference sanple is a prior sanple from said subject
5.13A nehbeattel odickinads) wpreinsallj teate ias phasntadgissuwr
havi ng a predi sposition to, a pregnancy rel ated
hypertensi ve di sorder, said nmethod conpri sing
measuring the level of a soluble endoglin polypeptide
and an sFIt-1 polypeptide in a sanple fromsaid
subj ect and cal culating the relationship between said
| evel s of soluble endoglin and sFIt-1 using a
[soluble endoglin x sFIt-1] netric, wherein an
increase in the netric vq: e in the subject sanple
relative to the netric valde in a normal reference
~sanple, is a diagnostic indicator of a pregnancy
rel ated hypertensive disorder in said subject.
6. The method of claimb5, wherein said netric further
conpri ses the body mass i ndex of the nother or the
gestational age of the fetus. 7. A nethod of

placeﬁ]f.



10. The nethod of claiml1l, 5, or 7, wherein said

sanple is a bodily fluid, cell, or a tissue of said
subject in which said soluble endoglin is normally
det ect abl e. 11. The nmethod of claim 10, wherein

said bodily fluid is selected fromthe group
consisting of urine, amiotic fluid, blood, serum

and pl asma. 12. The method of claim 10, wherein
sadd cehd m&heelgEciledn fIr,of bheg, grberpinc oxidi sibiary i9fa aon-
endot helial cell, a |eukocyte, a nonocyte, and a cel

pregnaielr Invmsan.f @ pregnaet prmeens Post-partumiigimaihedmenRpdiugtan and
sio SaEhl et SO 58y £ R R AR B
‘disor@dibj ect is a non- pregnant human, a pregnant human, a
post - partum human, or a non-human and sai d net hod
di agnoses a propensity to devel op a pregnancy rel ated

: u% ertensive disorder. 15 The nethod of claim 14,
' r ei hhe miethasbat plaimnl 4 svharpcsad mondmmaeisgidesicd from

consi sti.n a _cow, a horse, a shee a pi g, a_goat,
the R EpRiog loa o Hhorle 2iRGn Fpb3dhen Buldor 26405

or 7, wherein said nethod is used to diagnose a°

pregnancy rel ated hypertensive disorder or a

pitapenthd yndthodef ellam 4, (Y, eagn@dneshereh sdnet method is used to
.. hypertensive disorder at |east four weeks priordio
diagnpftea pregnaney relgidt ibrpertensive digorderrpe 2 RIPPRIYIHTIOdeyelAp 2

I 2r @1 N L ;

presnfyes il Bkd Fypt TGRSt B JPOETE BRLE Bloig e onset of
symp@@st ati onal hypertension, chronic hypertension, HELLP

syndrone, and pregnancy with a SGA infant 18.

The nmet hod of claim 17, wherein said pregnancy

ot By oo L S
) . i M i nor | . en e i A .
e, SR E19T, sgl,Hpnsin,
chron® leypertknsidn, MELLP sWhdrehd) Sdi defnmcglwitied 8GR0 ofant.

sanple is a sanple froma pregnant subject not having
a pregnancy rel ated hypertensive disorder or a 7

history of a _pregnancy.related . hypertensive disorder.
A8 Tt R ErOE G 1, s o (T oPRebirq Fated
hyperfb@x@ﬁé'dii&ﬁ&f ig?%eélﬁlr%ﬁiastﬂ‘&hﬁngﬁa.a purified reference
‘a kno

- polypeptide-a nor.mal concentrati on.
~22. The nmethod of claim 18, wherein said
pre-eclanpsia i s pre-tedu pre-eclanpsia. 23

The melhomedrodatslanys o 71 §hepresaidnamal refereare fample is
. leds taken.during the first trinester of
apnog%%gﬂ%ﬁ%VpS%d%ubﬁfﬁ. The nmethod of claim1l1, 5, or 7,
wherein said subject is in the second trinester of

pregnancy. 25. The nmethod of claiml1, 5, or 7,
wher ei The anethsdibgfeckaimsl,i A, tone7 t Wibetkin rsank sivemabfeference
pregnancy. 26. The nethod of claiml1, 5, or 7

samiplgnisr & 0t HelhadPgRagHosEycanal Preutigant PrRERHICY Télated
. \. ) . .
R R R R R L S
or ecl anpsi a.
21.  The method of claim 1, 5, or 7, wherein said normal reference is a

- sample of a purified reference polypeptide at a known normal concentration.
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27. A kit for the diagnosis .of a pregnancy rel ated

hypertensive disorder in a subject conprising (i) a

sol ubl e endoglin binding agent and (ii) at | east one

addi ti onal binding agent that binds to a pol ypeptide

selected fromthe group consisting of TG~ 131

TG~- 113, activin A, BWMP2, BMP7, eNCS, and P32 and

(ii1) instructions for the use of the binding agent

df2. (i )Thendethbe oditcldimakt, vinercini saul prg-enj@mpsisfis prer-terrh gire-

the di agnosis of a pregnancy rel ated hypertensive
eclamp§igor der or a propensity to devel op a pregnancy

rel ated hypertensive disorder. 28. The kit of

claim 27, wherein said binding agent of (i) is an :

any i bogh method i Bhr HioRdbng/hbfag padrefcheiceabmpldiatiaken

specifically binds sol uble endoglin and the at | east
duringtine flrstridinegteagépreganéy.i ) is an anti body, or antigen

bi ndi ng fragnment thereof, that specifically binds

TG--B1, TGF-133, activin A, BM 22, BWMP7, eNCS, or PG

%4@:?13:1&‘;{%&\/&&%'%1 ?75, r@‘iéée_ﬁbl i d%ﬂn ecftli M‘ esecond |

trimes&®-of Pa ty.of claim 27, mhereln said pregnancy
rel ate hyperten3|ve di sorder is pre-eclanpsia,
ecl anpsi a, chronlc hypertensi on, HELLP syndrone

t atj,onal tenS|o or pre nancy, w-t.-h
a1 RenooGH SRR . 470 HGURD b iTIEeioh 5 b third
he expreSS|on IeveI or bi ol ogical -
uﬂne%§§¥$§%§ F§hcs in the manufacture of a nedlcanent

for the treatnment or prevention of a pregnancy

rel ated hypertensive di sorder in said subject,
0. Thihametherd of eleim 3 S, Wheh svhiereaithe Resthod diagasses said

The use.of claim32, wherei
pregndil; i SREISL % Balivdo s SRFREGR 1, SRR SO Eciapgpsia or
sai d conpound is
edaﬁ%%%fggﬁagﬁgﬁogf%%??y1§§¥F§%ﬁg§ggnents ttheof
35. The use of claim 34, wherein said VEGF is
VEGF121, VEGF165, or a npdified form of . VEGF, .
bi bl ogf?*d%‘l oy the ChagmopIsRfrrb RTSELARGY @g?%ted hypeff%weﬁiﬂémdef

o Ay TR PR P, e

. addmkjﬁzﬁ @a‘ndﬁioa hgéxﬁZthamﬁﬁ@s o Saipblgsuppae il donat efme Stht: @oup
hosp hor tion of Thr495 of eNCS.

consmnmg of TGFaBl‘m BGF- %eatcmvmn i BW& , ieNQR) @Rdf 8@12 and

fa- omt ro I ng of T
(i) ngueGons 1y BRSGOT Bpreipd %e&f Bf By IS Adeihppe binding
S
oo J0TR0H od LB of o proapif, PBASRAAELTL idthoy or
propedsiePfipdBlbcapaipnenef rolsdd @W&Tﬁ&l\tﬁm@oﬂeﬂogl in
~expression or solubl'e endoglin biological activity.
40. The use of cIa|n139 wherein said conpound is a

ngz)g; fﬂ B, B2 BB ST BRI B Basivo.

or amﬁ% Homd} Igofrg%ment ﬂ:ﬂerea_ﬂ“@hétss%e&ﬁcﬁi ?'bﬁ@lcfsosolﬁﬂ%r&id6§11xéeand

binds to a soluble endoglin polypepti
the atoleadtr@gnisintlidghereanfof (diny BB amgbadly aori a1digeni ndmguisnyment
sel ected fromthe roup consi ng of a
thereqloh# Tpocteal WDgs 16t 6. LOT5R: BRVEna: MEA BMIDGENOS
PCFiequence shown in Figure 30B. - 42. The use of
OF¥Y¢1 ai m 40, wherein said antibody binds to an epitope
on sol ubl e endoglin conprising am no acids 40 to 86,
. 144 to 199, 206 to 222, 289 to 304, or 375 to 381 of
t he human endoglin sequeﬂéé shown in Figure 30B.
43. The use of claim 39, wherein said conmpound is a
conpound that inhibits a proteolytic enzyne sel ected
fromthe group consisting of a matrix
net al | opr ot ei nase (MW), cathepsin, and el astase.
44. The use of claim 31, wherein said pregnancy



47. The use. of claim 31, wherein said subject is a
.pregnant human, a postpartum human, or a pregnant
non- human. 48. The use of claim 31, wherein
- said use further conprises nonitoring said pregnancy
rel ated hypertensive disorder in said subject,
wherein said nonitoring conprises nmeasuring the |evel
of sol ubl e endoglin polypeptide in a serumor plasm
sanp| erterkirmfshiinth 25 bjheein sanhiit Birthencdnawists oVESH, gbitd, or
endogl i n pol ypeptide I ess than 25 ng/m indicates an
PIGF HipipdeIfEWE- i n sai d pregnancy rel ated hypertensive
di sorder. 49. The use of claim31l, wherein

said use further conprises nonitoring said pre nagcgd
r). at ekhetyipefralaims? T evherain pHié pregRansyielaist) Byretensive disorder

. wherei n said ni 1.Ng I:Ses urd e Yi&dnal
N e el s o
hypertesiire 61 prepraceivitheaiSdiAredsur i ng of | evels is done on

two or nore occasions and a decrease in said soluble

endoglin | evel s between neasurenents i s an indicator

of ( afysd HPY BYBP&RM dapaidiofl iRrRGNA Sy expedssib@devel or biological

hypert ensi ve di sorder. o 50, The use of claim .
activit® Df Nitfeindhnmeaifdcturseoffa pedieameab fpi 16 E82UHRGR rarFygLon ot a

sai d.pregn .rek. : I ive disorder in said
pregmg]ﬁ%jr%%? (,?Q%%gzg%%%e Jélg%rgg&g%@tg S%E%‘S conpri ses neasuring

the | evel of sol uble endoglin polypeptide in a sanple

fromsaid subject and canpari sai evel to a

posi t i%‘}séf’g?léﬁ%é?s 1B sa By SIdecr ease in the

| evel of soluble endoglin relative to said positive

reference sanple indicates an inprovenent in said

pdbgnahy wssl arfedcliigthedd.eneharain disaidr ROMPOHNG gjfgreases  the

ubj ect . =~ he use of any one of clains

ﬁxmpﬁgy%g?nﬁ%%¥éﬂﬁ7gg%goébnitoring is used to determ ne

the therapeutic dosage of the conpound. - b2.

The use of any one qof c¢lai.ns .48-50, er gl [ FURO

medsur 1 g o Fﬁa?ésﬁt I}féleﬁ?é% s Cgﬂlplopﬁ hsoﬁlgg;lﬁi gﬁ Bioiogically
activedP2¥nts thereof, 93. The use of any one of clains 48-50,

whérein the | evel of soluble endoglin is the |evel of

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

OES.a-n ?HQ?% bpflg% »BRe RiLAG L£SVHAMNG {EemgeoradaidOnr a

of “'enzymati c cl eavage. 54. The use of any one .
modifdd folmabNEEES; &hicllgarby actbaifcigmenis thoréalg f urt her

conprises neasuring the |l evel of at |east one of

sFlt-1, VEGF, or P1GF polypeptide in a sanple from

sai d subject. 55. The use of claimb54, further

conprising cal cul ating the rel ationship. between_said
| 86el sTh¢ usolofitsilane AloyhFrgin g@#t@@lﬂpowrﬁ&ﬁ, Pl oy gologically
. in ic, wherein an alteration in the
actlve;%fgg?en% t! E&J

i'onshi'p  between said levels in the subject

sanple relative to a reference sanple, indicates an

i mprov nt in said.pregnan rel ated hypert.ensj

dggor def®i Hsaf §P?que§.’ W%grem s aé%. cﬁgouﬁlge %ix\é%es the
dephdshRér§1afien ofthighies Bf 8RO, metric is selected fromthe

group consisting of: [(sFIt-1 + 0.25 soluble :

endogl in)/P1G], [(soluble endoglin + sFItl)/P1G],

and [sFIt-1 x sol uble endoglin] 57.- The use of

clai mb55, wherein said netric is [dproduct = (sFIt1 x

sEng) in the second trinester - (sFItl x sEng) in the

first trinmester], wherein a dproduct val ue greater

than O indicates a pregnancy rel ated hypertensive

di sorder in said subject and a decrease in said

dproduct val ue as conparebito a positive reference

sanpl e indicates an inprovenent in said pregnancy

rel ated hypertensive disorder in said subject.

58. An antibody or antigen-binding fragment thereof

that specifically binds a sol uble endoglin

pol ypeptide, wherein said antibody binds to an



(a) contacting a. cell with a soluble endoglin
conpound; (b) determ ning the phosphoryl ation
state of Thr495 of eNOS in said cell of step (a);
(c) contacting said cell with a candi date conpound,;
(d) determ ning the phosphoryl ation state of Thr495
of eNOS in said cell of step (c); and (e)

conpari ng the phosphoryl ation state determned in
sisep (T wadfstaap 3(dyhervinesadd pomapound gy E’a@@di In orththe group

deph rylation of .Thr 4 tep (d S .
consxsmﬁgﬁﬁ{% 2 Byiven B2 VR e dnli aiogithns Serve

om&@®Rodpd as a conpound that aneliorates a pregnancy

related hypert ensi ve di sorder. 65. A nethod of

|dent|fy|ng a conmpound that aneliorates a pregnancy

ﬁ% %&"tcﬁtﬂﬁlﬁ efvgér%ﬂ{]%& gle%%'aﬂtsﬁtgﬁﬁﬂé} SRAPRELShE Gse

|ng a cel ependen
of a cbﬁpeﬁrtda capabnstaﬁ tedbician dolab ko kndvighn engegliom ot eolpblgndidoglin

: detern1n|ng the |l evel of activation of the
biolo BY-reporter construct in the cell of step (a);

(c) contacting said cell of step (a) with a candi dat e
conpound; deternlnlng the | evel '
ot i vatheorpestl etlen@ TN S CROPBOURD Hst Ptréfiedt Fptippgy that

speczf%?l | Vaih?o[fe rgi%)oltuﬁ solu J%? sﬁcﬁy)ghﬁ IAidd Cad BN

1 on porter constTuct
deterntned in step (b) and step (d), wherein an

I ncgft e tlé%né‘h Xfﬁt@f@%ﬁ%@%"@%ﬁg@% Eca a3g "ﬁx%f én%ogtm

polype{plﬁ)ie oflgR 1fehte§nel%6f Qoxﬁ@{t%cdaﬁ QniATREY %thﬁﬁceaseﬁ?@ﬁ@bﬁtﬁhﬂ the
hat ane iorates a pregnancy rel ated g%ﬁerten5|ve

eroup csistiels of D/ 408Sp 66 |SERUENGE 406 STIRe 34/ gshpen endoglin
| MEDI CAL CENTER at al. <120> METHODS
Seq“%%&ﬁ@%%ﬁ% TREATI NG COVPLI CATI ONS OF PREGNANCY
<130> 01948/ 106\WD3 <150> 11/ 443,920 <151> 2006- 05- 31
<150> 195{ gsgzof Z; a}mj ° eré?los%c} Qﬂtgbtg)dy binds to an epitope on soluble
endoglin comprising amino acids 40 to 86, 144 to 199, 206 to 222, 289 to 304, or 375 10

381 of the human endoglin sequence shown in Figure 30B.
43.  The use of claim 39, wherein said compound is a compound that inhibits a
proteolytic enzyme selected from the group consisting of a matrix metalloproteinase

{MMP), cathepsin, and elastase.

44.  The use of claim 31, wherein said pregnancy related hypertensive disorder

is characterized by increased levels of sFlt-1 as compared to a normal reference.
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<160> 5 .. <170> .Patentln version 3.3 <210>" 1 <211>
Al311 <212> DNA <213> Honp sapi ens <400> 1

at ggaccgcg cccacaagt c gaggtgacat atcottgaag

actctccagg gtaaacagca aattccagcc ttccccaaga

gagctgaatg ttctgcatgc ccagccttgg ctgagggtcc

agct gcgcac tggctcatcg atctttccag ggggaggccc

gcacget ccc ttgcagaaac ataccactag tccatgtcct

c4tt. cc apgC asegbfichihic8l, whgteiacaitlt medicagatt civrther comprises a

comn QESSCRA%R LHSSRIEETH. LSRN o ASEORRSER i

tctggctgtt agtccattgt ccaggtctcg cttcctggag
~aaat ggcacc gcatctccag ccaagagccc tgagtgggca
c#t ect Brtwe of dlaignd atvghasen sl ggmaceiday g paghey! growth factor or

. at gecgt ¢ caa tic tgccagcatt
w8, P SRR SR SR £ {grcencatt

t ggccccgag geccct gggaa ccgggggt ca gct gagaggg

cgact gggcc ggccgcacgc ggcgt ggecg. ccccggac

cHeat ctigEe Al AYGatha S0 BeL a6t Ggb Argae human. 2 post-
partunt BARSAGEL ?re@ﬁ&ftﬁ&gﬁﬁﬁaﬁ.ggm caggc goccgteaca

aggt géttct fcccactgca acaccacaga gccccatcac

aagcccaggg tcgagt ggcg gccacaagga tgacggt gaa
a%ggt C’ﬁ%ecl(x:secotf%%%g%qt eSS @&?tugél ALt rses monitoring said

‘cagcct cagt cgagagggac ccccaatgcc gctggagetg _
pregn@@l celfay hysirteggieet disordet ge caid cuigeas gdtegin said monitoring

compes GHETE BE IO E1a0 Sl CIBLE oNPCH A gct B Bl
samp%%%rrgé’ﬁd @e&,%he’l&g #8QP40s HMe 0 fir HoikBEptiklcR0Ban 25

960 agcat tgtct atccagacca acaaagt%tg aagt gcacca
ng/mi gaidcRdagtan gl e A sy d pregnancy related ypertenswerdlsorder.

49, The use of claim 31, wherein said use further comprises monitoring said
pregnancy related hyﬁertensive disorder in said subject, wherein said monitoring
comprises measuring the level of soluble endoglin polypeptide in a sample from said
" subject, wherein said measuring of levels 1s done on two or more occasions gnd a
decrease in said soluble endoglin levels between measurements is an indicator of an

improvement in said pregnancy related hypertensive disorder.
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cacttcatgc ctcctcccaa ccgacgacgc tcacgggcect
tcttgcgcag aggcggtggt ctcCagcetgc ggacactt gt
cat gaccctg gaccttctgg tgcttactcc caatatcctg
ggt ggt aggc agcccggagc gt act aaaga gaccccagct
agct gt ggca tcgagctcat tgcagacctc acccgcaccg
tgctcatgtc cttgatccag aagagcttgt tgcgcatttg

gt gaggcaga ggacaggggt tgcaggtgte agcaagtatg
Cat.cachgCge ®f claid1> mzﬂeh? ma 1:2@ figthts 2omdprikds nidRikotH®aid
sapi ens . <400> 2 Me Thr Len Pro Leu 15
pregnagey  sglatedahperiynsixe, ¢lggy egeﬁa magl gglyeci;s wherein saild monitoring

comprises measuring the level of soluble endoglin poiypeptide in a sample from said
subject and comparing said level to a positive reference sample, wherein a decrease in the
level of soluble endoglin relative to said positive reference sample indicates an

improvement in said pregxiancy related hypertensive disorder in said subject.

51.  The use of any one of claims 48-50, wherein said rnonitoring is used to

determine the therapeutic dosage of the compound.

52; The use of any one of claims 48-50, wherein said measuring comprises the

use of an immunological assay.

53.  The use of ahy one of claims 48-50, wherein the level of soluble endogiin
is the level of free, bound, or total soluble endoglin of the level of an endoglin

polypeptide resuiting from degradation or enzymatic cleavage.

54.  The use of any one of claims 48-50, wherein said monitoring further
comprises measuring the level of at least one of sFlt-1, VEGF, or PIGF polypeptide in a
sample from said subject. | ,

55. The use of claim 54, further comprising calculating the relationship
between said levels of soluble endoglin, sFlt-1, VEGF, or PIGF using a metric, wherein
an alteration in the relationship between said levels in the subject sample relative to a
reference sample, indicates an improvement in said pregnancy related hypertensive

disorder in said subject.
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Cys Ser Leu Ser Pro Thr Ser ten Ala Gn Thr Val His
Cys Asp Len 202530 G n Pro Val Ay Pro Gn Arg Ay
G n Val- Thr Tyr Thr Thr Sex G n 354045 Val Ser Lys
@y Cys Val Ala Gn Ala Pro Asn Ala Ile Len G n Val
505560 Hs Val Len Phe Len Gn Rite Pro Thr Ay Pro
Bar Gn ten Au Len 65707580 Thr Len G n Al a Bar Lys
Gn Asn Ay Thr Tip Pro Arg A u Val Leu 859095 Leu

V6. LehhéSase VatlaAarbSSerhefen sl mibee lseqiddtal feth @erroup
Ala Len 100105110 Gy Ile Pro Len H's Len Ala Tyr Asn
consisting afa (SEdn! vaﬂ 2ﬁrﬁ01w1@ endpglinB{H; psolmbie m@ghw sFlt-

en Pro Bar Pita Pro Lys Thr
Dml%%i%@hfg? XSO &q“%n Ile Len Gn Trp Ala Ala-
Gu Arg Ay Pro IIe Thr Ser Ala Ala 145150155160 QG u

Len Asn Asp Pro G n Ser Ile Len Len Arg Len Ay Gn
Aba G'Phe use of claim 55, 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.

58.  An antibody or antigen-binding fragment thereof that specifically
binds a soluble endoglin polypeptide, wherein said antibody binds to an epitope
comprising amino ac1ds 40 to 86, 144 to 199, 206 to 222, 289 to 304 or 375 to

381 of the human endoghn sequence shown in Figure 30B

59.  The r-antibod}-/;_or antigen-binding fragment thereof of claim 58,
wherein said antibody or antigen-binding fragmeﬁt prevents binding of a growth

factor to soluble endoglin.

60. The antibody or antigen-binding fragment thereof of claim 59,
wherein said growth factor is selected from the group consisting of TGF-81, TGF-
B3, activin A, BMP-2, and BMP-7, |

61.  The antibody or antigen-binding fragment thereof of claim 358,
wherein said antibody is a monoclonal antibody, chimeric antibody, humanized

antibody, or human antibody.
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165170175 Ay Ser Len Ser Phe Cys Met Len G n Ala Ser
Gn Asp Met Gy Arg 180185190 Thr Len '"flu Trp Arg

Pro Arg Thr Pro Ala Len Val Arg Ay Cys His 195200205
Len Gn Gy Val Ala Gy Hs Lys GQu Ala Hs Ile Leu

Arg Val Len 210215220 Pro Ay His Ser Ala Gy Pro Arg
Thr Val Thr Val Lys Val du Len 225230235240 Ser Cys
Ala Pro Ay Asp Len Asp Ala Val Len Ile Leu Gin GIy

Pro 245250255 Pro Tyr Val Ser Trp Leu I ie P /—\?‘

Hi @2 An Tstangbpdy [oe airigengnding Sragmen, thept of glaign é&T erein

sid oy By RegfrIE REF G- oY ﬁa"é%ﬂaﬂekistﬁ[e‘%“ﬁlﬁzéoi%

Gu Ala Arg 290295300 I\/let Len Asn Ala Ser Ile VaI Al a

Se VaI Leu Pro a 30531031 [ .
Ser lLeeHltﬁP@y AF gnié%eln n%si;]gg:&e% tégreop gg QIIE_I & Wherein
said -Ehﬁbo'ﬂ?{5313 QidRnI8hdifts GradhnPrigerddfeis @rﬁse‘ﬁh fin 'Eh ph&tmacditioally
Lys Asp Thr Cys Ser Pro 340345350 G n Len Len Met Ser

aCC@H_t@HePﬁFf@elG n Thr Lys Cys Ala Asp Asp Al a Met

64. A method of identifying a compound that ameliorates a pregnancy related
hypertensive disorder, said method comprising

(a) contacting a cell with a soluble endoglin 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

(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
compared to step (b) identifies said candidate compound as a compound that ameliorates

a pregnancy related hypertensive disorder.

65. 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 Smad?2/3 reporter construct in the

cell of step (c); and
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- 355360365 CT/US200 Thr Len Val Lea Lys Lys G n Len
Val Ala Hs Len Lys Cys Thr Ile 370375380 Thr Ay Len
Thr Phe Trp Asp Pro Ser Cys Gn Ala Gn Asp Arg Ay
385390395400 Asp Lys Phe Val Len Arg Ser Ala Tyr Ser
Ser Cys dy Met G n Val 405410415 Ser Ala Ser Met Ile
Ser Asn Qu Ala Val Val Asn Ile Len Ser Ser 420425430
Ser Ser Pro G n Arg 435 <210> 3 <211> 30 <212> DNA

<213> i-ficial Seauence.<220> <223> Prinmer <400> 3
ac@58@?@%@%@8&%%}%@?%ﬁgﬂﬁa%n&@ibfepmz Tonstagt
deters@ihd# idNep (b) and step (d),
wherein an increase in the level of activation of the Smeid2/3 reporter
construct in step (d) as compared to step (b) identifies said candidate compound as

a compound that ameliorates a pregnancy related hypertensive disorder.

- 121



—<213> Artificial Sequence <220> <223> Priner <400> 4
ttagatatct ggcctttgct tgtgcaacc 29 <210> 5 <211> 633
<212> PRT <213> Honp sapiens <400> 5 G n Thr Val H s
Cys Asp Len Gn Pro Val Ay Pro Gn Arg Gy Gn

151015 Vval Thr Tyr Thr Thr Ser LYS

i

35045 sly Pro Ser Gn Lou
Set Lys G n Asn Ay 505560

]

Gn Len Thr LOU G n A a

SEQUENCE LISTING

<«110> BETH ISRAEL DEACONESS MEDICAL CENTER et al.

«120> METHODS OF DIAGNOSING AND TREATING COMPLICATIONS OF PREGNANCY
<l30> 01948/106W93

<150> 11/443,920

«151> 2006-05-31L

<150> 60/852,761

<1l51l> 2006-10-18%

<160> 5

<170> , PatentIn version 3.3

«210>" 1

<211> 1311

=212> DNA

<213> Homo sapiens

<400> 1 -
atggaccgeg geacgetocc tcotggetgtt gecctgotge tggocagety cagcctoage 7 60
cccacasgte ttgeagaaac agtcca:tgt gacctteage ctgtgggece cgagagggac 120
gaggtéaéat ataccactag cecaggtcteyg aagggetgog tggctcagge coccaatgoeco 180
atccttgdag teocatgtcot cttectggag ttoccaacgy goccgteaca getggagetyg 240
actctecagg catccaagoa aaatggeace tggccecegag aggtgcttot ggtecteagt 300
gtaaacagea gtgtettect goatcteocag gocctgggaa teccactgcea cttyggectace 360
aattccagcc.tggtcacctt ccaagagcoce cocgggggtca acaccacaga getgoecatce 420
ﬁtccccaaga cecagatcct tgagtgggea gotgagaggdg gecccateac ctetgoetgot 480
gagetgaatg acceccagayg catoctoctce cgactgggeoo aagoecaggg gtoactgree 540
ttetgoatge tggaagooag ccaggacatg ggccgcgcgc tegagtggoeg gccgcgtact 8600
crcagecttgg tecggggotg ceacttggaa ggcgtggoeg gocacaagga ggcgcacaice 8680
ctgagggtce tgoogggcca cteggeeggg cocoggacygy tgacggtgaa ggtggaactg' 720
égétgcgcac ccggggatét cgatgcegtc ctocatcctge agggtecece étaqgtgtcc 780
tggcteatog acgocaacca caacatgcag atctggaceca ctggagaata ctocttcaag 840
atctté;;ag agaaaaacat togtggccto aagctccoocag acacacctcea aggcétcctg 800 -
ggggaggece ggatgetcaa tgecageatt gtggcatoct tegtggagek acegotggec 960




Thr_Trp Pro Arg G n Val Len Len Val Len Set Val Asn

Set Set Val 65707580 Phe LOU H's Leu Gn Ala Len Gy
Ile Pro Len His Len Ala Tyr Asn 859095 Set Ser Len
Val Thr Phe Gn Gn Pro Pro Ay Val Asn Thr Thr Gn
100105110 Len Pro Ser Phe Pro Lys Thr Gn IIe Len G n

y y Ser Len SetPhe cys
met Len G n 145150155160 Ala Ser Gn Asp Met Gy Arg
Thr Len Gn Trp Arg Pro Arg Thr Pro 165170175 Al a Len

aYaht thEgr (dekycBysc MischeTrod TP-ahiPovel CPEAE ISIEYEY 1020
G n 180185190 Ala Hi s Itlte Len Ars \ga+ JeQu RO Qe s, 1080
aS@?agﬂFﬁaG"ﬁc'ﬁcﬁaﬁrgbga’?ﬁc FH5AT656% Nal *“Thr Val Lys Val

b de§hy SRGalISgA @utBh O Yo RASPadagn mgﬁt@tzmmsm 1140
Val Len Ille Len Gn Ay Pro Pro Tyr Val Ser _
ahb@q&spa/’dcacg%%%m@ggmmt gtgaggcaga ggacaggggt 1200

gacaagttty tcttgoegeag tgettacteo agetgtggea tgeaggtgtco agcaagtatyg 1260

atcagcaatg‘aggcggtggt_caatatcctg tcgagecteat caccacagcg g . 1311
<210> 2
<21l> 437

<212> PRT
=213> Homo sapiens -

<400> 2
Met Asp Arg Gly Thr Leu Pro Leun Ala Val Ala Leu Leu Leu Ala Ser
i 5 10 . 15

Cys Ser Leu Ser Pro Thr Ser Leu Rla Glu Thr val His Cys Asp Leu
20 25 30

Gln Pro Val Gly Pro Glu Arg Gly Glu val Thr Tyr Thr Thy Sex Gln
35 40 45

val Ser Lys Gly Cys Val Ala Glm Ala Pro Asn Ala Ile Leu Glu Val
50 55 [34] :

His Val Leu Phe Leu Glu Phe Pro Thr Gly Pro Ser Gln Leu Glu Leun
65 70 75 80

Thr Leu Gln Ala Ser Lys Gln Asn Gly Thr Trp Fro Arg Glu Vval Leu
85 a0 95

Leu Val Leu Ser val Asn Ser Ser Val rhe Leu His Leu Gln Ala Leu
100 105 * 1L0

Gly Ile Pro Leu His Leu Ala Tyr Asa Ser Ser Leu Val Thr Phe Gln
115 ‘ 120 125

Glu Pro Pro Gly Val Asn Thr Thr Glu Leu Pro Ser Phe Pro Lys Thr
130 135 140




245250255 Phe Pro G n Lys Ann Ile Arg Gy Phe Lys Len
Pro Asp Thr Pro G n 260265270 Ay Len Len 'fly Gn
Ala Arg Met ten Ann Ala Set Ile Val Ala Ser 275280285
Phe Val Gu Len Pro Len Ala Ser Ile Val Ser Len His

y My Len dn hr et

325330335 Lys Cys Ala Asp Asp Ala Met Thr Len
Val Leu Lys Lys GQu Len Val 340345350 Ala Hi s Len Lys
Cys Thr Ile Thr Ay Leu Thr Pi]e S€L ala
6B533803E5YY TN G AS pan‘/’g i& 3%1%:%{5% Pi | eredal
4%n My Ser Ala Tyr 370375380 Set Set Cys Ay Met G n
Val Set Ala Ser Met Ile Set Ann Gu Al a_. a
+B85360885490 Pval Slyafenghe Hea Pan AL -"8eF Y& SaF Fro
Gn My Lys Ly85Val His 405410415 Cys Len Asn Met Asp
Set Len Set Pile Gn Leu Ay Len Tyr Len Ser

204254305 BF @bl &sPbte tkerslt Ridsar SEm Agn MFRGly| £°9
u Pro Ghya G n G.n Set 185 190

Thr Leu Glu Trp Arg Pro Arg Thr Pro ala Lew Val Arg Gly Cys His
185 200 205

Teu Glu Gly Val Ala Gly His Lys Glu Ala His Ile Leu Arg val Leu
210 2156 220

Pro Gly His Ser Ala Gly Pro Arg Thr val Thr val Lys Val Glu Leu
225 230 235 240

Ser Cys Ala PI‘OVGI.Y Asp Leu Asp Ala Val Leu Ile Leu Gln Gly Pro
245 250 255

Pro Tyr Val Sexr Trp Leu Ile Asp Ala Asn Hig Asn Met Glan Ile Trp
260 265 270

Thy Thr Gly ©lu Tyr Sex Fhe Lys Ile Phe Pro Glu Lys Asn Ile Arg
‘ 275 280 285

Gly Phe Lys Len Pro Asp Thr Pro Gln Gly Leu Leu Gly Glu Ala Arg
280 : 295 300

Met Leu Asn Ala Ser Ile Val aia Ser Phe Val Glu Leu Pro Leu Ala
305 310 315 320

Ser Ile Val Ser Leu Hig Ala Ser Ser Cys Gly Gly Axrg Leu Gln Thr
325 330 335

Sser Pro Ala Pro Ile €ln Thr Thr-Pro Pro Lys Asp Thr Cys Ser Pro
340 345 350

Glu Leu Leu Met Ser Leu Tie Gln Thr Lys Cys Ala Asp ASp Ala Met
355 360 365




435440445 Pile Val G n Val My vVal Ser Pro Set -Val -Set - -

Gn Pile Leu Len G n 450455460 Len Asp Set Cys His
Asp Len Ay Pro Gn dy Ay Thr Val Qu 6
CT/ US20 465470475480 Len Ile Gn Ay Arg Ala Al a

Len.

Thr

Lys (fly Asn Cys Val Set Len Len Set 485490495 Pro

P

en
Ay

530535540 Met Axg Len Asn Ile Ile Set Pro A(fs}p L%n et
BryLay yaTHeuSets Lys 325850855348 sy Ieb YA SLEY P

G.n G

\ar,

%@r’m >t
e Pro Lys i

%@
er Cys al Ala Len 515520525 Arg Pro Lys
Set Gn Asp Gn Gn Val Hs Axe- Thr Val Phe

e
ro

Al a3%l Len Gy Ile?Ar Phe Gy Al a Phe Len 565570575
Ile Ay Ala Len Len Thr Ala Ala Len Trp Tyr Ile Tyr
28! ¢ $edWhr Phe Trp Asp Pro Ser Cys Glu Ala Glu Asp Axg Gly

385

380 395 400

Asp Lys Phe Val Leu Arg Sex Ala Tyr Ser Ser Cys Gly Met Gln Val

405 A 410 415

éer Ala Ser Met Ile Ser Asn Glu Ala Val Val Asn Ile Leu Sexr Ser

420 425 430

Ser Ser Pro Gln Arg

210>
<211
<212>
<213>

<220>
<223=

400>

435

3

30

DNA

Artificial Segquence

Primer

3

acgaagettg aaacagteca ttgtgacett

<210>
<211l>
w2l1l2>
<213>

<220>
<223

<400

4

29

DNA

Artificial Secuence

Primer

2

ttagatatcet ggeettiget tgtgceaace

<23i0>
<211>
<212>
<213>

<400>

1

5
633

PRT

Homo sapiens

5

Glu Thr Val His Cys Asp Leu Gln Pro Vval Gly Pro Glu Arg Gly Glu

s 10 15

val Thr Tyr Thr Thr Ser Gln Val Ser Lys Gly Cys Val Ala Gin Ala

30

29



580585590 - Axg Set Pro Set Lys Arg Gn Pro Val V

al
Ala Val Ala Ala Pro Al a 595600605 set Ser G n Ser Set
Set Tilt Asn His Set Ile Ay Ser Thr G n Ser

610615620 Tilt Pro s Set Tilt S
S oes0 Cy et Set Met Al a.

20 25 30

pro Asn Ala Ile Leu Glu val His Vval Leu Phe Leu Glu Phe Pro Thr
35 a0 45

Gly Pro Ser Glmn Leu Glu Leu Thr Leu Gln Ala Ser Lys Glm Asn Gly
50 55 ’ ) 60

Thr Trp Pre Arg Glu Val Leu Leu val Leu Ser Val Asn Ser Ser Val
65 ’ 70 75 80

Phe Lew His Leu Gln Ala Leu Gly Tie Pro Leuw His Leu Ala Tyr Asn
85 20 85

ger Ser Leu Val Thr Phe Gln Glu Pro Pro Gly val Asn Thr Thr Glu
100 105 110

Leu Pro Ser Phe Pro Lys Thr Gln Ile Leu Glu Frp Ala ala Glu Arg
' 115 - 120 128

Gly Pro Ile Thr Ser Ala aAla Glu Leu Asn Asp Pro Gln Ser Ile Leu
130 135 140

Leu Arg Leu Gly Gln Ala Gln Gly Ser Leu Ser Fhe Cys Met Leu Glu
145 150 155 160

Ala Ser ¢ln Asp Met Gly Arg Thr Ieu glu Trp Arg Pro Arg Thr Fro
165 1740 : 175

ala Leu Val Arg Gly Cys His Leu Glu Gly Val Bla Gly His Lys Glu
180 iss 190

ala His Ile Leu Arg Val Leu Pro Gly His Ser Ala Gly Preo Arg Thr
195 200 205

val Thr val Lys val Glu Leu Ser Cys Ala Pro.Gly Asp Leu Asp Ala
210 215 ' 220

val Leu Ile Leu Gln Gly Pro Pro Tyr Val Ser Trp Leu Ile Asp Ala
225 230 235 240

Asn His Asn Met @ln Ile Trp Thr Thr @ly Glu Tyr Ser Phe Lys Ile




Phe

Gly

Phe

Cys

305

Pro

Lys

Ala

Cys

Ser

385

val

Cys

Pro

Phe

Leu

Pro

Leu

val

280

Gly

Lys

cys

His

Glu

370

Ser

Val

Leu

His
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