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VEG- binds as a
Currently there are no known cures for pre-eclampsia. Pre-eclampsia can

vary in severity from mild to life threatening. A mild form of pre-eclampsia can
be treated with bed rest and frequent monitoring. For moderate to severe cases,
25  hospitalization is recommended and blood pressure medication or anticonvulsant
medications to prevent seizures are prescribed. If the condition becomes life
threatening to the mother or the baby the pregnancy is terminated and the baby is
delivered pre-term.
The proper development of the fetus and the placenta is mediated by
30  several growth factors. One of these growth factors is vascular endothelial
growth factor (VEGF). VEGF is an endothelial cell-specific mitogen, an
angiogenic inducer, and a mediator of vascular permeability. VEGF has also

been shown to be important for glomerular capillary repair. VEGF binds as a
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treatment is also needed.
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Summary of the Invention

We have discovered a means for diagnosing and effectively treating pre-
eclampsia and eclampsia prior to the development of symptoms.
Using gene expression analysis, we have discovered that levels of sFlt-1
30 are markedly elevated in placental tissue samples from pregnant women suffering

. from pre-eclampsia. sFlt-1 is known to antagonize VEGF and PIGF by acting as



Usi ng gene expression analysis, we have di scovered
that levels of sFlIt-1 30 are markedly elevated in

pl acental tissue sanples from pregnant wonmen suffering
frompre-eclanpsia. sFIt-1 is known to antagoni ze VEGF
and P1GF by acting as 2 a "physiologic sink" and, in
pre-eclanptic or eclanptic wonen, sFlt-1 nmay be

depl.eti.ng. t.,he acenta of necessary anmounts of t hese
o SRR ARink 1 G A e e o SRR G YT OF BT e picing e
plafhtt eﬂnecesmyv ah@mtsloé aﬂsete@seemﬂl afgixgblac md rdﬂt@érﬂpfajciﬁg; EXvess sFlt-1

t | J
m%nggo E’rg éone a%le sig | 0{] ?]rlé[l»t}nglt e € dPthelfa? ﬁfq% gtpeiqﬁléaugﬁlg Ieﬁ algod -brain
bameemormﬁldmmaibmﬂs hnitgh ths ch@ralds pigxits o dler tedin allus ledigao cercbral
, ed@lgg aﬁch&xe %S%&r &en ﬁie&ﬁnk)gif'i el?llt Q‘gl%ge%t I@H:Cﬁ%%%%%gihat increase

I nvent 1 on, conpoun st I NCrease
VEGK ahds PGB leyglsian gdrainisigred go @ sisiletst tr¢ap ot peatnt gre-eclampsia or

ecfarngyseg; c&laf%rﬁgh@@ﬁ&tsaof%ﬂa@&ém@ ead%ncmﬁ(tdﬁf{) dg‘gctéchg $Fli-1

ect's of elevated sF . dition, anti
areyspdorcampatigvalrnpibi binding o \SGE o 168 ripeltlt therabyyingresing the levels

of Bled d’EGg 24 p MﬁGI_RNQf inRrfddeicetafd %Isénsé mucteb@a%@ Qlyooln@fé EAHNEed to

the levels of free VEG and NA i nt erference
de&fﬁ%ﬁe Hitlevel b ehhdidpabe P@f%l@h@#gn ésﬁféossq & vifseg megitoring of

sFHeCVE@S and PesH 8\welesionfioctHot catly dﬁgﬁlﬁﬂ hyd mﬁﬂ'ﬂ@enﬁ%?@%—ecl&mpsia
vention discl gses the use and nonitoring of t-1,
V%ﬁﬁ“mdﬁdp BdtEposHion 5%t i on tool s for early diagnosis
and managenent of pre-eclanpsia or eclanpsia, or a
pr edinSPasiabjeNhérd & Rdvided hgz: oat a borhipolin E&SPAA of bIHARE & thé soluble

pabl e_of hinding to the

P PBPR G g e 0? & plegioaent fop rsafipe SRAFRIPUBE B
eclainpsia drecdabgsie wheréi Said pleatlhl’ﬁgslalfr eﬂﬁr&p&ﬁﬁi ¢Hagct[a|ﬁ@d by an increase
. I sia.or ec ere cla a.or .
i 8 OB br Rl AR L g, e R0 S onR AL o i cic
levploh y peptzl wfercoce sampleer levedci d | evel s as conpared to the

sFIt-1 polypeptide or nucleic acid level in a nornal

r ef ér enwend mpit,eth@p i gveiﬁed sp ofi as:emprmid alsp eteases fter level of a

v&h Pac%}[ g:» ﬁuf Em ne & &l n denta% I nC %e ARG 1%11:1er1]1§f0r§re§mg or

capabl
prthﬁngrm&wﬁlampm a@ ec]famasm‘mxdﬂeﬁﬂmﬂtpra‘ @lanipme at édMnpeia is characterized

reventi.n e-ec or a, wh
by B BEER aLPe RR 1SR S Piptioll Ty R pobeptic
or huehiceRidevel insdhdrmdl rs@iey@&pmpld @r RicINGCh @iird A&géctl thegd/BlpSovided
1mq§@ ared o,the sFlt-1 polypeptide or nucleic_acid

nSEnse oG Hﬁ? olllwf %enéeg tg ab]leasf @ggpon q)fnanéFIt-l nucleic

acidl Bé({héhc@%pﬁi@ tmanhiB@6:8 of 8 nRARYMER Gor thSEheOlr RNy BERSMpsia or
nucl eobase oligoner conplenmentary to at | east a

cclisgsta; ghergin sald Bepdlampsigues| ssleppsiagy ehagelgtiecdy doningrse in sFlt-1
pol%ﬁﬁﬁeaﬁ hidi&e id @vé?ﬂ'c@ﬁﬂﬁm to {RIsFhJL %@fybé?)gde%r REEYENE R in a

pre-eclanpsia or eclanpsia, wherein said
norprireteeneadpaplg opkevebe| anpsia is characterized by an

| NCHLeASEH a@pe%Hﬁemls prBAhIP ERE H80Ble s{wﬁxle@RﬁAm Qonkp%\g&'aﬁeast
as conpared to the sFlt-1 polypeptide or nucleic acid
a pprEigiepf gnsFY-1 nucleic acid sequence in the manufacture of a medicament for treating or

preventing pre-eclampsia or eclampsia, wherein said pre-eclampsia or eclampsia is characterized
by an increase in sFlt-1 polypeptide or nucleic acid levels as compared to the sFit-1 polypeptide
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3



normal reference sanple or level. In a fourth aspect,
there is provided use of a double stranded RNA t hat
conprises at least a portion of an sFlt-1 nucleic
aci d sequence in the manufacture of a nedi canent for
treating or preventing pre-eclanpsia or eclanpsia,
wherein said pre-eclanpsia or eclanpsia is

char acd ef &, 1 idftotifreAsa phitmiRblicallc RAGbURERL PSR 2

e cid Ie els as conpared to the sFlt-1
VE?{F bae%??a@we@rl S e EPRUIATE of yesfeamat forsRiggor preventing pr-
edlafpein en@&n@aapﬂereﬁlr saik @héedclamﬁsni & cdlainpdid B cRSREEked HylAR IiRrease

in slslt rI)Ip \é}%}@%g cge of %%é"dﬁf‘ gdrlgvg?slrgg%%‘?p%%lfi fpgthi)%?tglggq%:z?%]letﬁg or nucleic acid
lemmmﬂre{ewfce samipidlir Getent for treating or preventing

- pre-pgcl ecl a ere
pre- a4 éx?rlp{r% S there i3 Frow%S)dS usc ?fSaV\ACI} rénra(éeéxflca?comés&mbon comprlsmg a

micletsragid gwleciln er@lﬁt.i_lng YEf@B by i€ in themanufagtued afia aneeltcar_denlt fov gbasing
ordRov B e feglaﬁl 514 *}%cﬁ@sﬁa +hd8h m@ﬁ 'esi%nfsﬁa &%&L.ﬁ%%‘a gcid

'eve &nce sa
chgqa%gqge@@p@gpcrcapﬁ@pglt il golpmeptideche gqug,@acgif legls as compared to the sFlt-1

po%egtfa@&%uefe%dmanm&inmefeeﬁﬂe érﬁﬂl@&l@vel nucl ei ¢ acid
mol ecul e encoding VEGF or P1G- in the manufacture of a

nedile apyatth pppctithesgis prayidedypse sfwqudghaﬁw@bétgrambﬁoéer
buQﬁngQ@ hrBd PRSI R g@@;ﬁﬁé n S ¥ BrE6H sHHARh A Tor %@itﬁ?&?r@vch@ng

racterized by an increase in sFlt-I p e or

Pr?] TR OB e RS dpEnsie® Preclemesi plfzaraﬂeﬂzed by an

- indd@kyiREPIt-i gayﬁmm hedldc /6 18vclsaY Bdmpaftd o B 5M@I polypeptide or
a seventh aspect,: there

r.ef erenc or |evel
nuf‘&lca?@{}% %@% éféﬂﬁéamﬁ?fﬂe‘?hat i nhibits growth

f ac InGin i ghuhm@bemgthbxe iﬁiﬂoﬁd'_eﬁhse]ofﬁ @hryiRa pitibd@y orl aftigch®inding

oo BN ) o R B e P R
Irmmmmgbaﬁpsm@masmmhmmﬁmter|zed by an increase in

sFIt-1 polypeptide or nucleic acid | evels as conpared
t o tihengh aspett, goteyipppridetes wethodnfddeniifyingei cdmbawngd ithat amediorates

prdd&fabfipkia ro?taﬁﬁrﬁﬁl&e sﬁ@ﬂﬁlh@d QBmﬂarﬁ)ﬁ%l conth&in@M &L r&xﬁ@sg&q sFlt-1,
ere 15 rovid use of purified antjbody o

viigh PRI giRgre AT W%‘ﬁémh A BRI A SCBPRRS the level of
exjgéssiba &f daidl tubleicnmid wichetld iesaif ceR cb‘md:ltdaaijfeﬂﬁ chr@idate lcBRpdun@ with

theolEvel Bf %?Eﬁél&pgl P Eo%trglcéegrﬁgts éo%tagte% gg lsa&} anél l{erlzf)r%}:cpung \Iw;rherem a

de%@ﬁw Me‘leh@tsafé ﬁ@t 1. opeleiegeid rpapiecwrammaseon the &,dvelmé sAiVEGF

or S’W}Fj RBED OLhidC PRIChIS | iBGhHEANEAE tchitildaft C&hpould 3t a compound that
resses.a sSFlt- %ﬁ@ VEGF, or PIGF nucleic acid
aé‘??l!’lre"ec\llﬁ“ipﬁlagr “ari'at e conmpound, and conparing the

| ev el a ©dth ap¥RESIs Pfovidbd §bkllod\WiGdedtiFingGicBmpaRhe thl nelibates
d cell contacted by said candi date conpound wth

Preteﬁ%mf’%w cclgmps, 5%%%@@%@11%&11%2%@@@ acell fhatfggpresses an sFlt-1,
VECE et esbIR¥ptRR ivith G ARl Bmp B AHA SompMES BL Rva of expression

. of said polypeptide in said cell contacted by said candidate compound with the level of

polypeptide expression in a control cell not contacted by said candidate compound, wherein a
decrease in the level of said sFlt-1 polypeptide or an increase in the level of said VEGF or PIGF
polypeptide identifies said candidate compound as a compound that ameliorates pre-eclampsia or

eclampsia,
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In a sixteenth aspect, there is provided use of a measurement of the level of free PIGF

polypeptide in a sample from a subject in the manufacture of a tool for diagnosing said subject as
having, or having a propensity to develop, pre-eclampsia or eclampsia, wherein a level of free
. PIGF less than 150 pg/ml at 13-16 weeks of pregnancy is a diagnostic indicator of, or a
propensity to develop, pre-eclampsia or eclampsia.
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ecl anpsia, wherein an increase in the |level of sFlt-1
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ect a conpound capab e of
e

sFlt-1, VEG-, and P1GF nucleic acid nolecule or a
sequence conpl enentary thereto, or any conbination
thereof, and instructions for the use of said kit for
t he diagnosis or pre-eclanpsia or eclanpsia. In a
twenty fourth aspect, there is provided a kit for the
di agnosi s of pre-eclanpsia or eclanpsia in a subject
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subj ect. The nethod invol ves the step of adm nistering
to the subject a double stranded RNA (dsRNA) that
- contains at least a portion of an sFlIt-1 nucleic acid
sequence, where the admnistering is sufficient to
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grom h factor binding. In various enbodi nents

di scl osed herein, the nethod further involves the step
of administering to a subject an anti-hypertensive
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sequence of a sPIt-1, VEGF, or PIGF gene in a subject
and conparing it to a reference sequence, where an
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g‘ afygblegt using @\'ﬁ'éﬂém‘, ipthe mapufastire ofia teol forpdiagnosing said
an increase in the |evel of sFlt-1 or a

-%‘g%‘?‘a"g&%"ﬁ%% Baing BfOR%EY\vaQFV%Ippf p@eeﬁlmial or
PORRLICRAF P, IR B0 F bR RS SRkt ofThe
~ dieiAoTs of préecRmps PSS hhps R iﬁ%’ﬁhﬁ&t%ﬁiﬁféiggaﬁi&leic acid

or eclanpsia. Disclosed hefein is the use’o

seeusoes e fraguiert lkercof] sletecodd fon GrsérotipRondistify of 5FIt-1,
f VEGE, or free P1GF pol ypeptide i1n a sanple” from
jPadPIGE mcleicrasid moledile; orea samehee complarhentatp diereto, or

R BRG On SerB oy DB canpiimenl, the kil comprises at last

two probes for the detection of an sFlt-1, VEGF, or PIGF nucleic acid molecule.

" Disclosed herein is a kit for the diagnosis of pre-
eclampsia or eclampsia in a subject comprising a binding agent that specifically
binds an sFlt-1, free VEGF, or free PIGF polypeptide, or any combination
thereof, and instructions for the use of said kit for the diagnosis of pre-eclampsia
or eclampsia or a propensity to develop pre-eclampsia or eclampsia in a subject,

Disclosed herein is a kit for the diagnosis of pre-

eclampsia or eclampsia in a subject comprising a means of detecting a sFlt-1,
VEGF, or PIGF polypeptideand any combination thereof, In one embodiment,

the means of detecting is selected from the group consistilig of an immunological

assay, an enzymatic assay, and a colorimetric assay. In other embodiments

Ta



ecl anpsi a. I n anot her aspect, the invention provides a
di agnostic kit for the diagnosis of pre-eclanpsia or
eclanpsia in a subj.ect conprising a nucleic acid
sequence, ar fragnent thereof, selected fromthe group
dmeﬂsseﬁtﬁemm ele 15Fd; V| nucl eic acid
errqa cul e, or sesgl}%)ﬁ%sea E%E‘prfﬁrrg%?evre PPRSFRRBPsiper  any
&1 OB, adﬂegrﬁjétr% afomprcenanrseiectr Bxchn &ﬁb&ﬂéiﬂﬁdﬂuneﬁtg e
-{is¢losed ipiei s € k&tdete@@.%ht-it whor det ection
%Edgﬁ% WSELES }11 %Eg M%:@ﬁgkgﬁ?el ¢ %{Efeaeﬁﬁvlée@rvéms
Ry dﬁteR‘istVﬁ(H:r theheFltH agROGF $s Do qWited,
ecl anpsia or .eclanpsia in a subject conprising a
bi ndi ng agent that specifically binds an sFlt-1, free
VEGF, or free P1GF pol ypeptide, or any conbi nation
t hereof, and instructions for the use of said kit for
t he di agnosis of pre-eclanpsia or eclanpsia or a
propensity to devel op pre-eclanpsia or eclanpsia in a
subject. Disclosed hereinis a kit for the diagnosis
of pre eclanpsia or eclanpsia in a subject conprising
a means of -detecting a sFlt-1, VEG- or PIG-
pol ypepti de, and any conbi nation thereof In one
enbodi nent, the neans of detecting is selected from
the group consisting of an inmunol ogi cal assay, an
enzymatic assay, and a colorinetric assay. |In other
enbodi nents 7a disclosed herein, the kit diagnoses a
propensity to devel op pre-eclanpsia or eclanpsiain a
pregnant or a non-pregnant subject. In preferred
enbodi nents disclosed herein, the kit detects sFIt-I
or PIGF. In other preferred enbodi nents disclosed
herein, when the kit detects VEGF then sFlt-I or PIGF
is also detected. 7b WD 2004/ 008946 PCT/ US2003/ 022892
Di scl osed herein is a nethod of identifying a conpound
that aneliorates pre-eclanpsia or eclanpsia, the
met hod i nvol ves  contacting a cell that expresses a
sFlt-1, VEGF, or P1GF nucleic acid nolecule with a
candi dat e conpound, and conparing the |evel . of
expression of the nucleic 5 acid nolecule in the cel
contacted by the candi date conpound with the l'evel of
- expression in a control cell not contacted by the
candi dat e conpound where an alteration in expression
of the sFlt-1, VEGF, or PIGF nucleic acid nolecule

7b



identifies the candidate conpound as a conpound t hat
aneliorates pre-eclanpsia or eclanpsia. 10 In one

enbodi ment, the alteration is a decrease in the |evel

of waiHob4dbgesbn ot her enbodi nents, the alterati

increase in the level of VEGF or PIGF. In ot hg&[ﬁz"%%zzs”

enbodi H‘ alteratlonls|ntranscr|pt|on or in
2t Posed

trans| CERbBRdRCt %d@ﬁnﬁén@gamen t he net hod
1 dendonfy t
EXPr oaer OB e AR e TR Wb ACH E R ikt

i ncreogtagking M@lldhﬁtreemsgsna efflt- LBJE&E;I%r PIGH eudlaiased nidiesule

expr sFlt-1 .Disclosed phere

pharﬁ%ﬁé Qz{ﬁdf)c{a e cont oundi, and comparing GA%VGZ kw%?n g,t_"lt&&nuclexc
ol yaskholdalein thé)ééll ntatled by @le cahdid £ kéhBelntl Avith the level of
phar rmceutl cal %E&ce ptabl e carrier. Di.sclosed herein

i s TP Betsotacted by disipapdidats gompeyndrwhere an
‘nuc 'aﬁbﬁh&@indexﬂﬂisﬁ&%ﬁhe 1DV PISF Bleic b MRS

in a phar maceutical |y acceptabl’e carrier. In one
enbddfnkERT the capdidaimypatporndes & dompiound thebarnelionatescpregdigmpsia
nuclyebgadsdigd nol ecul e, or portion thereof. Disclosed
herein I's a conposition conprising a 20 purified
18ntib o dylnone embodierat iheditagtibn agrieatadelie tedével bASFL-1. In

ot ot s fltaie i mBmERe 4t e Fts of VR A5 RIGF. In

f acother eﬂﬂﬁocﬁﬁbﬁts Ihe d1RraBiBR {18 liraRRRGAIATE h trahd1 8ok trh BeiNer

'S ago ocl on antlbody In other preferred
" enbBH ?fﬂﬁ W PFé thg Fefliod dengificnmeangisatasiomponr hatigersases the

L etgfesioh of OUTHR S5ITbATALA HAbs b Bk BE o o

1%t|P1IGthft¢@¢ree&¢bﬁmmasqn¢Mltdntl body is an F(ab') 2,
o ooy Blse e ore R HihEeculilh QLABESiGADOC) rent s, the

anti body or i géen agmen reof is

pr cinelntlinga VIEGR af Bmmmypbﬁhﬂéfor?jbﬁﬁﬂtﬁ&’eﬁf €ininla®dd inQ
gﬁll osed here| nis ia nmet i dentifying a conpound

ARRCRY é"§°‘?3 sia or eclanpsia, said

rret hod co¥gRIdk&d NGeinGON ; expresses a
sFlIt-1, VEGFs or em E)uc é{%%ug%?g}nhj@@tl e wth a

c ar?@mvat@@g @@@B@ndemam malapde, ongortine theesod] fonhulated in a

Com Etmeaciy S8l Gniif 5l s s RaRabiah tfher

-contains a VEGF nuclelc acid molecuic, or portion thereof.

o Disclosed herein is a composition comprising a
20 . purified antibody or antigen-binding fragment thereof that specifically binds sFlt-
1. In one preferred embodiment, the antibody prevents binding of a growth factor
to sFlt-1. In another embodiment, the antibody is a monoclonal antibody. In
other preferred embodiments, the antfbddy or antigen-binding fragment thereof is
_ a human or humanized antibody. In other embodiments, the antibody lacks an Fo
25 . portion. In still other embodiments, the antibody is an F(ab’),, an Fab, or an Fy
- structure. In other embodiments, the antibody or antigen-binding fragment
thereof is present in a pharmaceutically acceptable carrier.



expression in a control cell not contacted by said

candi dat e conpound, wherein a decrease in the |evel

of said sFlt-1, nucleic acid nolecule or an increase

in the evel of said VEGF or PIGF nucleic acid

nol ecul eDisgned harei isamgthed aliidgettfing@onpound as a

co und at _aneliqrates pre-eclanpsia or ecl anpsi a. .

Di %@8%‘&‘5 H’é"? almtTiptatss perelampsiay yestampsingaid metpedinamprising

t NSdntadRlJ - | | anpsia. This .

o R L B B R L T S P S pudlBistacig molecute
sFivith, cavBidfate 06mBbEd, RAIVRIRHArEE: it A idate oo .
conpound, and cqrrrB)ari ng the IevrgI?g ofe g‘)?%roess g%sgg#?l%semdnuclem
poigyh apaleede imsaid Ivellwetactahbyp saidctahdidate compoif@ixgth the level of

co%ound with the |eyel of polypeptide e;;gressi on in
"a CHRESSEIN 104 sorierl celnol com Cﬁﬁdobﬁéald&ﬂdﬂ teecompound, wherein a

_ . iy : .
¢ RILAURE in MR BF R8T, Bk paid andTiBiE v abinChogae in the
C denh] s8I ACPIBFURCPRSE AuIRiE H%&lgeﬁlcqg%#tygénsﬁga?@ gandidate -

pre-eclanpsia or eclanpsia. |In one enb

alcompating as arcoexmmerkthanamsliesseyse-asimpsialor eclampsia.

i mrunol ogi cal assay, an enzymatic assay, or an

i mrunani;:alxasedlheraimﬁa@étb@ﬂbﬂ&éﬁﬁinhQQ alteration in

e ] LS a.decrease in the level of sElLt-I. In_.
SGapRaang that Frislioratey pic-celpmpsia orcqlAmaisr dJus srethed davolves
i&ﬁ{tgé[ﬁ%é | I 3 Gt pfhscl osed . .
herein i's geﬁehﬁggﬁge#ss%%%ﬁi, %E@:pgﬂg&}ié’o?wnde with a
acerididate tompouad ealPERRpAiAE IRE1IBPSF &pr @o%?@fedp lypeptide in
i nvol ves contacting a cell that expresses an s t-c.)L,
iagreell sontarirl by Hypemididie wotitpoundoainthl idelev el 6polypeptide

and conparing the biological activity of the
JORIBEHN et Pontrelirellaaticontanted by dho gandidate monipaie, where an

- W he | evel ,of bi ol ggi cal ivity in a .
PR bsich St n8 P8l P VR cutibie o Ymgnstidentifes
' ' ' ' ctivity of the
et aditg NSRS KB I RGHL 1 Bl 5 o
ealaripsidd. elrconpenbadafest, GMHMHAHA 'ﬁ@%x%‘?.ls'bﬁrié‘ta?s% d using an
pre-ecl anpsia or eclanpsia. 9 In one e odL| nent, lyﬁe
imerEwiegical assay,qyi credynaatid asshy, osarpRaAY@GasialyNIn dhe
[ ol ogi gal .assay, ,an enzymatic assay, or an
- F%H%%@a@?e jlferatian in grpressionts adesrease én thd lewel of sFIt-1. In
' ' ecr.ease in the activity . of sFlt-1. In
gaﬁnﬁoqlﬁi‘?’hgﬁ%@?’ﬁeﬁ%ﬁ alfgration in FXPreSHOR S ak iRaeaseon the layel of
VEGEgsPIGR, the activity of

Disclosed herein is a method of identifying a

~ compound that ameliorates pre-eclampsia or eclampsia. The method involves
contacting a cell that expresses an sFlt-1, VEGF, or PIGF polypeptide with a
candidate compound, and comparing the biological activity of the polypeptide in
the cell contacted by the candidate compound with the level of biological activity
in a control cell not contacted by the candidate compound, where an increase in
the biological activity of the sFlt-1, VEGF, or PIGF polypeptide identifies the

candidate compound as a compound that ameliorates pre-eclampsia or eclampsia.



VEGF or PIGF. Disclosed herein is a nethod of

i dentifying a conpound that aneliorates pre-eclanpsia
or eclanpsia. The nethod involves detecting binding
bet ween an sFlt-1 pol ypeptide and a growh factor in

t hle onsresbodienent, the anekisdan dislogialiacivinh s ed using an
decrease in the binding, relative to binding between

t HEURERQIOZICAbASBEAT QREYEdictaseaYy m\mhmmmassaty] hhene

andi date co d-identifies th
Gy, i HiaRaE MR § Rssrensai heeativby of SFIc1. In
Pragoifer Y dRmeh i
growt h factor s’ o %J—B?ét?&l 1adn gr& grggs %l %E‘%a’setuﬁglw activity of
gNGR drdiGet i s PlGF Di scl osed herein is a nethod of
|dent|fy|ng a pol ypeptide, or fragnment thereof, that
pr everRiscloded diessip is @ mygtlnd ofdenfifiingla pol ypept i de and a

DEBbANh e emelishaegE by %%Siaﬁr}oiféﬁééi Aeasedodinvolves
o BhE B bt R TR SRR By B Taadin the

t preseridetof d carlidare Rbirguad dwhbR egﬁél%ﬁ’sef iAGhe ?micﬁn hfelatzve to

absence of the candidate pol ypeptide entifies
chindinghasweon yiveghli-d pohpaptidel andetht lg(i*@wtlh BlctaiauBe taBsence of
bi nding between an sFlt-1 polypeptide and a growth
factor. In one enbodinent, the growth factor is VEG-.
I n anot her enbodi nent, the grow h factor is Pl G-

Di scl osed herein is a nmethod of identifying a conpound
that aneliorates pre-eclanpsia or ecl anpsi a,
conprising detecting " binding of an sFlt-1 pol ypeptide
and a candi date conpound, where a conpound that binds
the sFlt:-1 pol ypeptide aneliorates pre-eclanpsia or
ecl-anpsi a. Disclosed herein is a conpound identified
according to the previous nethod, where the conpound
is a pol ypeptide specifically binds an sFlt-1

pol ypepti de and prévents the sFIt-1 pol ypeptide from
bi nding VEG-F or PIG-. In one preferred enbodi nent,

t he pol ypeptide is an antibody. In another preferred
enbodi ment, the pol ypeptide is a fragnment of sFlt-1,
VEGF, or P1GF. In preferred enbodi nents of the
aspects disclosed herein, the conpound that
anel i orates. pre- eclanp5|a or eclanpsia decreases the
expression | evels or-

Oa



bi ol ogi cal activity of sFlIt-1. In preferred

enbodi nents of the aspects disclosed herein, the

conmpound that ameliorates pre-eclanpsia or eclanpsia

inﬁreases the expression |evels or biologica

adtf gardidate oppgrowd eifics Giesmndiiate bempotni $is bR mSAnd that
I

ofa conmpound cla abl.e of binding to the soluble FIt-

r eggedlod? P PEY-£¢ f?r,‘psi“‘hmf SrdamgpIaH g@tﬂ!ﬁe@mochnmm thargeowth factor is
f eat,i i ' re-ecl Si.a ecl anpsi a,

whes oF i 1h Gl IRERERE InCEfoih AR iSPRer:

char actﬁfskfégéé%ei M@%S@éﬁdé k- 1 pol ypeptide or

\ ift
nucl ei ¢ _aci evel s as conpareti’'to the skl t-I

poPhpeptifleeordragrentctherent] that preetnisrbiading Beeen an sFlt-1
rgf ren sappl e or | evel. Disclosed herein is the use
oPOPEBHPG ARY 218rawth fagter sElse methadinyiolwts detecting binding between

gfﬁﬁgpft#g@@gg%@riﬁé ?.1%? Q%:r(g ! ?tgrlrztn %iagﬁﬁlg@ P e Sandidate
ppslype 28] W Iferea (Fﬁ%h‘@éﬂ@% the B‘ﬁﬁ;@, gg}?ig:ylg %% (ljpnb(g}ng rﬁ)etween the sFlit-

pre-eclanpsia or eclanpsia is C

i hopbpeptide asdithe gravethyfaewk iflethe st betite A4 .
alggcoggared to. the sFlt-1 p(l)I ypeeptsiede ortnungde(?%étg?i%gfpepnde
| 1 GR

i § thegapdidate pebﬁepéd@es ?W}Epd_delthaﬂqbrevelllts bkiJnding
reinis the use o n_anti sense nucl eobase
@ﬁ?ﬁéﬁiﬁg EE T B&é’ﬁ?ﬁ?ﬁ}e 2 atgl‘wasfa%rpdmwwmboéiment, the
Y i in; th fact f
EEO WL I i VEQE, Inii Sl Bl R eo S8t riera HiGF.
.ecl amimg'oa?se bﬁiiyaﬁ%h%d%??deﬁﬁhﬁﬁ%%i a or eclanpsiais

characterized by an increase 1’n It-1 pol ypeptide or
foBIpennd dkitdmhelveiatesgre cotmapad of eclabitpstd| domdprising detecting
Bweptl de ]C‘)FL nucleic acid level in a normal
&R éT§E tl Eomgpgde Ia??] eoidatel chmpe:.mld; whtefma gs@pound
. e angde conprises at least a
g%"F @ frgﬁgltg‘f; SEﬁ-LEPFwePUH@en@@r 3es preseefgamsia pneelampsia.
- manuf acture of a nmedi cament for treating or preventing
pre- eg‘%%goﬁg‘il ger&“ 15 3 cprpRyuyd ddengified acaerding d

pr e prdvinp sicthod; whereaiP&ingduid SASARIRiEE M bind
i ncrease in-At-1 pol ype&ﬂ)i de or nu%%egilc %ﬁgﬁfe’ye sS an
A3t-¢ pofypeptideanidheresEhts-thd sFRdl poISPEHEEe Rond BRIEHS VEGF or
I%%d evel in a normal reference sanple or |evel.
el ié's‘&? prefenred embodéiment the palypbptidedean aatibody. In another
g 05 tion.conprjsing a VEG- or_a P1GF pol ypeptide in
p‘ti‘ %ﬁ@@@m tothepolypeptide is a fragment of sFIt-1, VEGF, or PIGF.
In preferred embodiments of the aspects disclosed herein, the compound that
ameliorates pre-eclampsia or eclampsia decreases the expression levels or -
4bio§ogical activity of sFit-1. In preferred embodiments of the aspects disclosed herein, the
compound that ameliorates pre-eclampsia or eclampsia increases the expression
levels or biological activity of VEGF or PIGF., "
Disclosed hereir; is the use of a cdmpound capable of
binding to the soluble Flt-1 receptor (sFlt- 1),in the manufacture of a medicament
for treating or preventing pre-eclampsia or eclampsia, wherein said pre-eclampsia

_or eclampsia is characterized by an increase in sFlt-1 polypeptide or nucleic acid

'
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medi canment for treating or preventing pre-eclanpsia or
ecl anpsia, wherein said pre-eclanpsia or eclanpsia is
characterized by an increase in sFlt-1 polypeptide or
nucleic acid levels as conpared to the sFlt-1

poleypBpisi ddgnpiire LRI SE AL ' nor ngl )
ref erence salfr?rpl e or |Se$t2fbg‘§p§§ﬁ§%é’égﬁg‘.%‘i %anée\[q{én&s@“nal
of rederghes sampletardedelconposi ti on conprising a nucleic

ncodi ng VEGF or P1GF in the

acid nol ecyl e
manuf act[ﬁF‘gOSG? Eeare‘f‘i'éﬁlfb@alﬁ%ﬁﬁa goprpoundthal ingreases pr event i ng

o . I ia ei 2
prife $iA 8PS o Bin Efortabral o Windmadoatitybin e menafsture of
i mediasfei : A r.oucleic acid | evels | .
as co areic}_\tgfot‘i’El%t'él fﬁiég?gk’%@féﬁE‘Bgﬁ)yf%‘gﬁfﬂ%@‘%Pr fi S, ydrggein said

| @relfeclampsinor edhmpsiads eRs@ - Diggl .
herein is use of apcorrpound C%@%’rﬁ%#’?@é? cl)vavPEﬁ PB8fpeptide
1 QEDYFLets; i devalvameonsphrediiopihé yBipt pelgpeptidé benucleic acid level

e.of a nedjcanment for treating or
Bﬁggg@ﬁ]ﬁ&e ‘?fg%f‘c%ﬂéﬂgfﬁoaqgvelem anpsi a, wherein said
~ pre-ecl ' r..ecl sia is characterized by an
: ;&creas%@%g%ﬂ%fq ‘%@‘f%é)gf‘? FuIseie WEEPRASE acid | evel s ,
igmnuamﬁﬂje@gdﬁﬁ-yecl ' nucl ai.c aci.d )
level in apnorrm! (gfagzéeaﬁggbégﬁnp gﬁg?grlet}r)leﬁg&elc acid sequence in
§ anyydacthes of amiegicamernifontputing oe 9r63v%htiﬁ% _‘i')\‘%—%laﬁq%s_ia or

antigen-bindi ng fragment that specifically binds s
Iech{ﬂ}?‘ﬂ_@ﬂ Wﬁ?ﬁﬂ%&ld PEc-6Elamnpsie o calaenisi srchareatiizal by an

- ecl [ I ia F t he
BRERLASE VI Dol RAIRE i ICHIC ABI ISWPlSs AoBMvPA L6 GrssFt-1
y L By ,"alteration" is_ meant
POt e o MBI A ey ah M hoiy L e B aPile g ATl

| evellsisdscd ha@Rfs He ROLY PERILIAGALRNARCt €d Dby
tandard_art known net hods such as those descri bed

Fempaises gbleabica portionaof amsFiedsendeicdRed nce in the
i ncl d%iﬁ?a 0% 10b WO 2004/ 008946 PCT/ US200 /022895
%W&Hgﬂe‘? 17 Mhdmedicagent fortreating ef prexbhiing peS¥chingngeor
%Egé}% Qfaet)vqfe?g#]% a2, 40% 1chan e, and nost preferably a

B Ay P eTan Saigacqlampsig dreglampsiae Fharacterized by an
i PR I ngdi e a.change (increase or
%ﬁﬁgg?pﬁ} ?ﬂgp@?%@o%f@%(ﬁgfc acid Te\el95s éompare (o the sFlt-1
polypeptide or nucleic acid level in a normal reference sample or level.

Disclosed herein is the use of a pharmaceutical

composition comprising a VEGF or a PIGF polypeptide in the manufacture of a

medicament for treating or preventing pre-eclampsia or eclampsia, wherein said

pre-eclampsia or eclampsia is characterized by an increase in sFlt-1 polypeptide
- or nucleic acid levels as compared to the sFli-1 polypeptide or nucleic acid level
in a normal reference sample or level.

- Disclosed herein is the use of a pharmaceutical

composition comprising a nucleic acid molecule encoding VEGF or PIGF in the
manufacture of a medicament for treating or preventing pre-eclampsia or

~eclampsia, wherein said pre-eclampsia or eclampsia is characterized by an

10a



activity of any of the pol ypeptides of the invention
(e.g., sFIt-1 VEG-, or P1GF). 5 Exanpl es of biol ogica
activity for PIGF or VEG- include binding to receptors
asinci@as vk eRlthypd il inding assays.or
Scat chard pl ot %dr}a s]iqg an 1mlL ﬁgﬁfg?ivglﬁ%gfco%@afe t0°thesFle-1
pretlypeptadd amuaieiniagidael elnnasnofemd YeRSerdt% sBRAE or level.

| abel ing, cell counting experinments, or quantitative
assays ferlosBilhersipns hesifa csubudshathhibiay ni di ne

IR o P HIE] o0 el e hibomor e
Dok g PR OB SRR P i s

pl ot anal ysi s. nal S

aqueeciampsia or eclempoi it BRaRelaHed bydBSindf s 65 S 1+ 355 Lypeptide
herein, _As used herein, an increasé or decrease

i e mygleic aciddesalnangempareditoltbgsElt 1 palypuptids or nucleic acid level
pﬁff rablﬁ ?.25@6chan%e, nore preferably a 40%

c a'ﬁlglé),rmﬁ Birisate ppmplgerdevela 50% or greater change in

15 bi Qe Betivit By..'anti sense nucl eobase
OIigOnér"Sgghﬁéga u%“ﬁﬁ@?%@%&@@ﬁﬁﬂygbner, regardl ess

- oéntigagbindingd BhginenCHAPYRITHAE - CR0¢

or A Of R e ARty bl S P LB i Aice or 2
i Befisamend forongssingcbripraveritivgd prbesclampsiadrechim@dia | €ast

ei ght uqégobases,fpreferably at least twelve, and

nost pr &t OF BYFRosgidbe peesent wivention, thafedowijng atddteviations and.

gggﬁﬁﬁﬁgdéﬁhédtgﬁgge groups. Included in this

on are ural and non-natura

-, oligormekgdrhdes? 1S%E%t@&%%géﬁ§%ﬁ%2@%%%§dw A2 expression

wel | as ol igonucl eotide nine

leratle of a Aehd or polypelsede By Gbﬁaicfe(ﬂﬁ)i': %ngﬁﬂdart known methods such

ar api nonucl ei c aci ds. Numerous obases and

- Bf W@ﬁﬁb@; abawe. bbs asql hyredh,ian inbeaseior dokas® includes a 10%
ol igonmers of the invention, 25 including those
described in U S. Patent Application Nos. 20030114412
and 20030114407, incorporated herein by reference.
The nucl eobase oligonmer can also be targeted to the
translational start and stop sites. Preferably the
anti sense nucl eobase ol i goner conprises from about 8
to 30 nucl eotides. The antisense nucl eobase ol i goner
can al so contain at |east 40, 60, 85, 120, or nore 30
consecuti ve nucl eotides that are conplenentary to
SFIt-1 nRNA or DNA, and may be as long as the
full-lTength nRNA'or gene. 11 WD 2004/ 008946

PCT/ US2003/ 022892
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By "compound" is neant any small nol ecul e chemi cal
conpound, anti body, nucleic acid nolecule, or

pol ypepti de, or fragnents thereof. By "chineric

anti body" is meant a pol ypeptide conprising at | east

t M 208444089fen- bi ndi ng porti on of an anti body netewsioes22s92
linked to at |east part of another 5 , protein

e bl TR bR » 550 ke BRIt 102
ac i cdhamgal emhh&t podarphly 860%0dr goettdr charpe s expagsdion rluevels

t, , d. ,.dsRl t L] d .t
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detinductign bilcqliamlifenanom pomigratipn ap@Rasused RNAEI labeling, cell

D RSP aRE or om0 ot NI oRs AR 8.
p 0 rthymltﬂnmonuomdmonp rﬁfaﬁpa:b onbloaiglldabamthutﬂ ?%SEEO Oincl3R%
0% 609
14’ oindrec B id Ve 4 Moo Bet PE R e JepLbindng

f 1 agaBRtor SBMcHRADHIBL dhalifis. mtﬁﬂal &BmpRd of BiBlogkl acBPity for
90, éoH?loo 200, 300%00 500, 600 700, 800, 900)[y

or eagoef thepeliraptidessare dessHbaddicamn b s ussg berrian atse o s

ne 0 0
ool AGAS ol 8 AR sl g 2 g

80%gora preferaisly a 40 edhangd hyd 0S6posfenablye H0Shrot grgster chazge in

lsknoo‘i‘ﬁo eﬁgc rotein sequence over the Ilength of the
conpar son Hﬂence. A "honol ogous"” protein can al so

have at Byl‘aaiétnse ﬁlﬁclbd;t&b@g]hglﬁier’aﬁtlﬁeaht ym@deobhse ollgomer

co ar'son ei.n, . For tides, the |en
ﬁ%@ﬁ@ﬁ% gﬁkﬂﬂ@&@ cppie éﬁa? 01 the cqgingsirapd gg ot an

amsFR— 1856h&lSBy 8 Snitl&basAd bRl ik BRAMt aBnpBliPhalihélades a

nore preferably at |east 25 anino acids, and_ nost
pr ehainghphlemsteight islegbisgs pesfergbly @t lep twelye aaf enogepreferably

2y A S BRI Bt OIS ©°

n u (dleﬁmttlpnj es naivogl @ng nerﬁ—aatata[l yligrinutleatstes, dotinmotlified hutks,

d f bl v. 1.110
 EifRainsR S R otiePueleo B8 e BB o S8 Ayl Apigs
30 I&lﬁb&\/ﬁﬁﬂeﬁ Bm&@ lah@ B@biﬂl‘éﬁﬂﬂ&@ agléy) Nah@oadhicRRbiRs arand

then&r‘oteln or fbragm% 1in th leoh y ¢

ge groups may be employed in the nucleobase oligomers of the invention,

25 including those described in U.S. Patent Application Nos. 20030114412 and
20030114407, incorporated herein by reference. The nucleobase oligomer can
also be targeted to the translational start and stop sites. Preferably the antisense
nucleobase oligomer comprises from about 8 to 30 nucleotides. The antisense
nucleobase oligomer can also contain at least 40, 60, 85, 120, or more

30 consecutive nucleotides that are complementary to sFlt-1 mRNA or DNA, and

may be as long as the full-length mRNA or gene.
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thereof to which the antibodies are directed. In this.
case, honology refers to a 12 WO 2004/ 008946

PCT/ US2003/ 022892 simlarity sufficient to elicit the
production of antibodies that can specifically
ré\i‘b@fm/ﬂ@%ﬁhe protein at issue. By "humani zedpcT/Us2003/022892
anti body” is meant an i mmunogl obulin am no aci d

sequence_variant .or fragment hat is |l e
of b1 naE¥e rnPaing? s aeRP D et MG GRheal forfRARY |
t hearibbd b atieidktit nﬁﬂé&h&; & gadfplepiideg o ﬁ@iﬁermdtamﬁoias wel |
as at |east the variable domain_of a heavy, chalt[] T{]e

ant | bod@YaP}é‘B‘eFfﬁﬁmi‘h’? u’&é‘letaﬁté’lpmep g Grgapris

or {difed-BRHMBPotonbh 8y AERYYy MBRLMe 11513&1 YRR rfﬁﬁé of another
anti body conprises a frarrevvork regi on (FR) having

% ubretaint (bapigally en dnmpmaepdobalin qonsiatdemaia). of a human

i mmunog EﬁKm; .

region ?gh?%? ﬁﬁa‘l\” ng s %ﬁﬂi A e}{nt q%b%glgm&l%o %9161 i lecule

S e qeompriveddf toinosenbs ameam ahtissese gltrminlu IdsRN@Js e typiogdruséd to

sequence ral |y, a humani zed antibody has one or
q%‘ %%F%%’?‘i%%gfeé]g? "dues introduced into it froma

source Bb&bxpr&smmshmmﬂthe H&e@meifalgcné Jslep '

ant i body wi Il conprise substantially of at | east
1 nestandpg aptylaowa mefhadsoFor example) go mp%‘?@fpﬁ%sﬂf’%fbo en

Fakﬁetec&e(l@?v&e%tenﬁﬁ@ﬁn% @A'eﬁ*gﬂé"é&tﬁf‘is dftbn Q& ec?&h? Skttt | Y

_ correspond to t
norbl¢ttinger nakyroeressl chhiniréastiom(PCR)| angk RN A dxpression ralolﬁyn al |

of 4l By oA N B1d @fmeghf» S&I&IAE‘ h“ {80 foynogl obul i n
consensus’sequence frant zed cb & 78 optimal |y
wi | |  coBpfirsgmeats” lsewenht apqrtiod d)ﬁli’pcﬂflpe@ﬁde mmamg:l @bl i n

e N R R P S R TR el R AR
( Cta?)sb%l o tieahite lehgh bh&@@efeﬁﬁ&ﬁﬁﬂéﬁeﬁd @Hitk RofeR6le AP HS§pdphide.
the vari able regions within each of

mﬁﬁé@ﬂ%@?%fﬁoﬂw 230t 90, ¢ D, r@, 9@>pr 199, 206:400400,
F ds 25
B e

| ocated on éit ervari abl e
sequencBy ‘hmﬂ))gcwﬁ” ishieant any\geng bnhutem'selqucgiae tkmhlieat'ﬁeea\lrgast

20; n ﬁogshd)};n ggd mor? pre eﬁ,b Stg[g/ﬁ,gbgzé, %E) /t 98%'? 9% most
preferably 90% or more homology to a known gene or protein sequence over the
length of the comparison sequence. A “homologous” protein can also have at
least one biological activity of the comparison protein. For polypeptides, the
length of comparison sequences will generally be at least 16 amino acids,

25  preferably at least 20 amino acids, more preferably at least 25 amino acids, and
most preferably 35 amino acids or more. For nucleic acids, the length of
comparison sequences will generally be at least 50 nucleotides, preferably at least
60 nucleotides, more preferably at least 75 nucleotides, and most preferably at
least 110 nucleotides. “Homology” can also refer to a substantial similarity

30  between an epitope used to generate antibodies and the protein or fragment

- thereof to which the antibodies are directed. In this case, homology refers to a
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precisely to the parental sequences, e.g., the inport

CDR or the consensus FR nay be nutageni zed by
substitution, insertion or deletion of at |east one
residue 30 so that the CDR or FR residue at that site

d e 20640082451 r espond to either the consensus @CTRM03/022892
i nport antibody. Such nutations, however, wll not be

13 WD..2004/ 008946 PCT/ . US2003/.02289 t ive, .

oS SR bl e e R Speiscaty

pr efecsgaiieyth@protebsitiss@a% of the humani zed anti body

and CORVIGUHBAEGE b bAPHIL 8 o s At ol

f or geyRend@ ViRt 8 FrASRE HRRLEGH 18 cARbIWRIBindif: to a predetermined
conpl enentary pol ynuc| eoti de sequences, or portions

¢ hepuiigen. Wriiearily, dhg antibodycwillcrontagnotlythedight ehgipsywell as at

5o Bl e o k) B0 R g0 KRG e

ex adijl diings, CHAGEHS, ardlH4 regions efithe Atavyrchainl [The hdmaezdad| y

be | ess.than about 750 Na nd .75 i sodium .

o oPEREey SRRpRRE frph P YA R Brin sl A RS o agia

M defiesioelo fahilRacinimaioglobaiitansonplehanahy Vetesisn Refon

abqr ﬁ@ mM NaCl apd_ 25 mMtrjsodium citrate. Low
Wir Cﬁ’d@ yingFRbstentizly g Amingrpokkseghtnge AEBNIHITHE

absigRGRioflob@iPAM Gmpst ¥&Mnce®: 9- . formamide, while

hi gh stringency hybridization'can be obtained in the

pr esenc &epgraby, a wgenizedanitbodbbasiane on mogeamian dcidwesidues

pr - at .| . 50%. ) tr .

P SHELARY o8 R R AR AP U 6 P

t e mpéibatyuwdlsconipriaé subetastialyttiutt aBRast oneraad pypédally adod, wandble

t | east oyt 37C . a st _preferably of. at |least
1§ eEs ATy FGoahthe, B ihiall & gyl iafty a 6786 cow
hy e gighdnedporiditiehosé bn KANGRRHN iBin@BgRbuldeimRI gant ,

e.g., sodiumdodecyl sulfate (SDS), and the inclusion
or suRgniia{ly ALl of thediR fegionpaya those ef gBwmak HERTOSPbEHB s o

ski doh?eﬁsﬁsrbeg i 8T The NMAnPHSE ahtRY Spady Wil e A 1€ast a

e
acconpl i she y conbining 20 theSe various conditions

as petieged anlimmunpglebuinrcodstantivegiomdied, tyigailyi thatof n homan

il r 30Cin 750 mM NaCl, 75 nMtrisodium
2d(I:V: t‘irng?létaé’ighgsﬁ% SDS. In a nore preferred enbodi nent,

hybri di Bat‘tenplemnkhiatiysterminityigion (GDB) hivinNafd the thd vl
tri,sodium,citrate, ] % SDS, . 35% f or rani de, d 100

| | RSttt e Pl TR PR RE SR OT I o most
Pr eigfubesloBARPREHTRAL heally BiHidk zat i on

By “framework region (FR)” is meant the sequences of amino acids

25 located on either side of the three hypervariable sequences (CDR) of the
immunoglobulin light and heavy chains.

The FR and CDR regions of the humanized antibody need not correspond
precisely to the parental sequences, e.g., the import CDR or the consensus FR
may be mutagenized by substitution, insertion or deletion of at least one residue

30 so that the CDR or FR residue at that site does not correspond to either the

consensus or the import antibody. Such mutations, however, will not be
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25 wll occur at 42Cin 250 MM NaCl, 25 mMtrisodium

citrate, 1% SDS, 50% fornmam de, and 200 Itg/ m ssDNA

Useful variations on these conditions will be readily

apparent to those skilled in the art. For nost

apf$t 0e#BBAs, washi ng steps that foll ow hybri gczasieonozzse:

will also vary in stri ngency Wash stringency

con S & def o 0

SR L A e e D

| n c@féaséﬂae Hoymadezed aamomgresﬂhés wrﬂm&espoaﬁ t(l)ﬂ’loﬁfofbbe parental
n te erature For exanple, 14 WO 2004/ 008946
Cﬁ%@%ggﬁffﬂ S-stringent salt concentration for

t he wasiBysthebsdive! ik nite@ipalradftmiduBR Ssirh@a adledH]e biPween

mM NaCl. and 3 nMtrisodiumcitrate, and nost

Pr etERBRRE e lRelRotids seuencss, FpoRiens therreT, pmeererious

tri spdindf Sfétﬁﬁ%eﬁcy sk, RIE R AkIGHR ﬁ%&‘evg]@sg)oﬂgzhbas%&ymoz

for the W 'l ordi nari
t e & OuKénwel, A{etkcefaﬁttzyawé L1t52235’€3 19%0 & ob epmqﬂe,rsabigynt salt

abodPofaibs AT biels ARG AREbR AR RS Tl

o C ctusodmhmz:ﬂﬁte: IpreS‘&a]iIMld?da Ean aBou’fNDO N dadi wid $0 ihwtrﬁodlum
enbodi nent

1 i g o G er ey ot A R GCng 2t msodiom

t 1 i giegle. UNb W istringboy HBHdRatlon éh§@§obthﬁed ﬁl ﬂ@%ﬁseﬁéeﬂﬁ%@ﬁﬁ

enbodi nent, wash steps will occur ram
Na@elvent, 5.g3 fommamids, sl bisheinineseey, hybndm@hq%asbs obtained in

/ eggé *)I%Qé'ﬂce YRk 184} S %&ﬁﬁ&ogﬁd ol %&%efe%%iy at Rt about

y apparent t ose skilTed in
Hy 50¥ el formpingdte. tStigentiemperaties conditionk witlwrdinarityhinelade

I%E'n% Chatfly ‘o2 e s8R afiE SR B o5 oS AR Tt

25

30

a n dndr:b gﬂﬁ&ﬁbl& I3f acleashalidut 47%CA 0V aryiDg kdditibifAp£rdindREs] such as
%’Ed’ Ausubel et al rrent Protocols | n Mol ecul ar
Hiiigakon Wpedbe ‘FW@S‘@EP%%W&EW oy sediuppgadecyl sulfate
Be (SPE),and ¢ iiP@siot sd:@RisToR of MHECHNAL vl l&guwn to those
Techni ques, 1987, Academ c Press, New York);

Saskilsd i the agy Varigns lseels of sh@gﬂnmge amomﬁ@h@&hyrqombmmg

gl oSSR ARty | AL S B30y i

nre:mtl oge\ah aem 7250 mMNdGl; mhmtrmdjhmtchmm; |agcm%vﬂDS: Hna

= AT AR ST S PO T oo

WosDenMafibddium citrate, 1% SDS, 35% formamide, and 100 pg/m! denatured
salmon sperm DNA (ssDNA). In a most preferred embodiment, hybridization
will oceur at 42°C in 250 mM NaCl, 25 mM trisodium citrate, 1% SDS, 50%
formamide, and 200 pg/ml ssDNA. Useful variations on these conditions will be
readily apparent to those skilled in the art.

For most applications, washing steps that follow hybridization will also

vary in stringency. Wash siringency conditions can be defined by salt
concentration and by temperature. As above, wash stringency can be increased

by decreasing salt concentration or by increasing temperature. For example,
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Organi zation criterion for low birth weight is a

wei ght less than 2,500 gm (5 Ibs. 8 0z.) or below the
10" h percentile for gestational age according to U S
tables of birth weight for gestational age by race,

ptHQ 2044/0088461 | nf ant sex (Zhang and Bowes, 25 Opeir@f2003/022892
Gynecol . 86:200-208, 1995). These | ow birth wei ght
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bound to gro factor), or total sFI't-1 (bound

fr é’é‘?ﬂ kngpmpto roseadifed ie vhd ast andetre deserbed, fedxdsyple, in Benton
ba@% (S{l&c%ﬁ???%% qgé‘?t %?u.npge and H Ié’xt%ses ()‘roc Ngzl‘l - Kead.

n ot oun e exenpl ary
[ st I]I.‘M&VEGBG 1RIOER)) Ansudleber all. E{C&fr‘eﬂd’rbﬂacals in MBlet:idar

L e R e e é,}w?%l (e

rream&ze&m CRAing Tekhniguks, 11987 Kdatertichéds, NSR ¥ 0B
i ndi cator of_ antj-angi ogenic acti Vi tz@ A PAAI reat er

t hampepoket aloMdelaada Cloringed Laberatory Manel, Cold Sprmg Harbor

priaggﬂ Pleds, Mew Yor, Of pre- eclanpsia. 15 By
operagﬁg}) |nke(§l3 Is neant that a gene and a

r egul at By yingrevfesnrgr¢wih tataedation GREIR ¥ ds inearg a@mchomy as
0t B8 SR, GBI SAULPR 10T SOFBBR RSB B o
ar evelig fiet th@géstmona& gee aif the Yetuss elfizenaei{tSyorld Health
Organization criterion for low birth weight is a weight less than 2,500 gm (5 Ibs.
8 0z.) or below the 10™ percentile for gestational age according to U.S. tables of
birth weight for gestational age by race, parity, and infant sex (Zhang and Bowes,
25  Obstet. Gynecol. 86:200-208, 1995). These low birth weight babies are also
referred to as “small for gestational age (SGAY”. Pre-eclampsia is a condition
known to be associated with [JUGR or SGA,.
By “metric” is meant a measure. A metric may be used, for example, to
compare the levels ofa polypeptide or nucleic acid molecule of interest. 1
30  Execmplary metrics include, but are not limited to, mathematical formulas or

algorhithms, such as ratios. The metric to be used is that which best discriminates
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By "pharmaceutically acceptable carrier” is nmeant a
carrier that is 20 physiologically acceptable to the
treated manmmal while retaining the therapeutic

properties of the conmpound with which it is

adv? Hiogpsresd. One exenpl ary pharmaceuti cal | y perrus2003/022892
acceptabl e carrier substance IS physiological saIine
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4-1,@&1 eyEp apart), (2) new onset proteinuria (1+ by
di pstik_on urinanaysis, >300mg of protein in a 24-hour

urine cBI ‘sharmeerutionllyzcceptably earriei domeant b oarisaiipt ie

207 S AP o RaReflh B PR PRl Bl bl By viheransmti

posmpmrttiﬁawi tlﬁemmpeumhelﬂiﬁhe;hhﬁﬁpﬁm&ust&e@ e@@é ébtémplary
def ned as. (aﬁg, d[ stolic BP > qeneral I
i Eiacitic acceptab 813 cirier su stance is physmlogwa saline. Other
physiologically acceptable carriers and their formulations are known to one

skilled in the art and described, for example, in Remington’s Pharmaceutical

25  Sciences, (20th edition), ed. A. Gennaro, 2000, Lippincott, Williams & Wilkins,

30

Philadelphia, PA.

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

alternative splicing mechanisms. PIGF is expressed by cyto- and
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oI igomers or dsRNA used for rence
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a&c&r simultaneously or only one symptom at a time. Occasionally, severe pre-
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eclampsia can lead to the development of seizures. This severe form of the

syndrome is referred to as “eclampsia.” Eclampsia can also include dysfunction

25 or damage to several organs or tissues such as the liver (e.8., hepatocellular

damage, periportal necrosis) and the central nervous system (e.g., cerebral edema
and cerebral hemorrhage). The etiology of the seizures is thought to be secondary

to the development of cerebral edema and focal spasm of small blood vessels in
the kidney.
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nucl eotides in length that is used to identify the

target gene or nRNA to be 15 degraded. A range of
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RNA). In a preferred embodiment, the RNA molecules contain a 3 hydroxyl

25  group. Nucleotides in the RNA molecules of the present invention can also
comprise non-standard nucleotides, including non-naturally occurring aucleotides
or deoxyribonucleotides. Collectively, all such altered RNAs are referred to as
analogs of RNA. siRNAs of the present invention need only be sufficiently
similar to natural RNA that it has the ability to mediate RINA interference

30 (RNAIi). Asused herein, RNAj refers to the ATP-dependent targeted cleavage
and degradation of a specific mRNA molecule through the introduction of small
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i nduce proliferation or angi ogenesis and is therefore
functionally different from the FIt-1 and KDR
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sequenge..whi ch not destro t he function of the

or o0 f’hwsﬁse?ngﬁm Sho¥(E to, 7 g &P@@Hﬁ‘@ﬁ%“éc‘?ﬂé iyyivo. As
| easded BO%in, sHTPL hohidel &fyadFityl BbnilyeastbearBORbBAY% and
nost preferably at | east about 90% 30 hoqologoq%@to

13not her BYnehfsifiaily budy uis meant agompemad exangheds whi
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o opaglec B bIENPS DR BL oI Ghbn YRS 50
PCTreesg2irg 300 brdaher myletules ind sranple) dortaxamploct bislgicalvample,
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Altschyl et .al,, T. MIl. Biol. 215:403 (1990). The
z‘fm | o S 5 g wmaﬁ &ﬂ‘ih%%ffﬁa H’é&ﬂﬂg ill%t o, g wgan or
t 0 rb@tiRinTEn MearImAIdaRh Iab ¥ boviRe eBkAS TaRhO BV brSreRied Ith@hded
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only by conservative amino acid substitutions, for example, substitution of one

ol

é‘IZ', .%;'Luy

O

25  amino acid for another of the same class (e.g., valine for glycine, arginine for
lysine, etc.) or by one or more non-conservative substitutions, deletions, or
- insertions located at positions of the amino acid sequence which do not destroy
the function of the protein. Preferably, the amino acid sequence is at least 70%,
more preferably at least about 80%, and most preferably at least about 90%
30  homologous to another amino acid sequence. Methods to determine identity are

available in publicly available computer programs. Computer program methods

19



mat ch simlar sequences by assigning degrees of
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heggiokc bﬁso 5&&%@1@@913) £1RMAE and 8 Qiadlotie BPEAD mmHa B0
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ar maceuti Ca
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S UiB6ce of b r&RAYprestah8f: istidurbs, @Bng, Hio 8T Probéhid, VE:8ema,
the subject's cond|t| on. Preferably, 5 the subJ ect is

di pmesey cdema, pnfl eptichigl edegid pr e- eci anpsi a or ecl anpsi a
based HY “therapeutic amount” is meant an amount that when administered to a

patient suffering from pre-eclampsia or eclampsia is sufficient to cause a

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

30  Therein.
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identification of any of the characteristic synptons
descri bed bel ow or the use of the diagnostic nethods
descri bed herein. To "prevent disease" refers to
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~unBMPP¥&! vein endothelial cells 25 and induction of

angi og qg‘ﬁg&éphoﬁﬁstu sedeAAeie 'rﬁbsec\t’&@r:mhf@lll-I%ee? c@ﬂ'fé)‘mé/ fler
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i SO
266latdid4 7 - 11954 1991; Neuf ed et al. Cancer l\/bt ast asi s

bt o B yasgilar ol Brosd SRSV BERYL B Rt aimmalian
hegﬂmﬂm ifa[mrtm ﬁﬂﬁcﬁﬁolbgbus E(ﬁlilegﬁﬂﬁﬁ faobrefiheCinug oPa@ér@Nos.

forns VEGF such as the KDR-sel ective

202 oé&?éé@b@%ﬁﬁu@é%@% zlz%@lzam‘eﬁédonaﬁﬁ at| (Bicd e@eemu%on

V desqr J .
E% K Q@Ql%%g%’%g 81%. ﬁise\/ﬂlagigéohggc%b EI}TH A E@alﬁmmsts as a

pr sbre@sa@ded haeo dlmmldu inpludes atlgest fduridiffetentmlternatively spliced
isoforms. The biological activity of native VEGF includes the promotion of

selective growth of vascular endothelial cells or umbilical vein endothelial cells
25 and induction of angiogenesis. As used herein, VEGF includes any VEGF family
member or isoform (e.g. VEGF-A, VEGF-B, VEGF-C, VEGF-D, VEGF-E,
VEGF189, VEGF165, or VEGF 121). Preferably, VEGF is the VEGF121 or
VEGF165 isoform (Tischer et al., J. Biol. Chem. 266, 11947-11954, 1991;
Neufed et al. Cancer Metastasis 15:153-158, 1996), which is described in U.S.

30  Patent Nos. 6,447,768; 5,219,739; and 5,194,596, hereby incorporated by

reference. Also included are mutant forms of VEGF such as the KDR-selective
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human forns and can include other animal forns of VEGF
(e.g. nouse, rat, dog, or chicken). 5 By "vector" is
meant a DNA nol ecul e, usually derived froma plasmd

or bacteriophage, into which fragnents of DNA may be

i MEEIPEW3Y6 cl oned. A reconbi nant vector wil lpctwsicaion2soz
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pr eas
or o8 84"3%‘8‘2#21’“?9 bR B n R Bt o o ceims

Ievel s in serumfrom patients with mld pre-eclanpsia
(mld PE), patient th 25, seve re-eclanpsi a
B(severe PE), and Griptinn téﬁpgﬁ?"%nen at term

(nor mal FiguseH dhows nGMeA anmroeensrs;aﬁwsm JEXFIRN Malnpsm

performed for sFlt-1 using a comercially avail

ki Figure RABhayyRmBAA exprespion gbpiegentalef - 1Mz &m@wzﬂﬁ with
PR aLOT BIEPY %) W R Mol A OB B LRI INENE
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whereas patient P3 had mild pre-eclampsia. Figure 1B is a graph showing sFlt-1

levels in serum. from patients with mild pre-eclampsia (mild PE), patients with

25  severe pre-eclampsia (severe PE), and normotensive pregnant women at term
(normal). sFli-1 levels were measured by an ELISA performed for sFlt-1 using a
comimercially available kit (R & D Systems, Minneapolis, MN). Patients with
pre-term deliveries for other reasons (pre-term) were included as additional
controls to rule out gestational age specific changes. The number of patieats

30 tested is shown in parenthesis in the X axis. Samples were collected prior to

delivery (t=0) and 48 hours after delivery (t=48). Figure 1C is a graph showing
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anti-angi ogenesi s index ratios (PAAl =sFlt-1/(VEGF +
P1GF)) ratios at the tinme of delivery (t=0) as
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shown as mean +/- SEM. The * represents statistical significance with p<0.05 as
30 compared with V+P.
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23 WD 2004/ 008946 PCT/ US2003/ 022892 Figures 4A and 4B
show sFIt-1 induction of glomerul ar endot heli osi s.
Figure 4A is photonicrograph show ng hematoxylin and
eosi n SH & E) staining in a capillary occlusion in

t O 39818246t r eat ed animals with enl arged gl OMECHIUS208/022892
svvol | en cytoplasm as conpared to control s. "d onerul ar

Rt 1 £0aeda ioh mot RN pfi R FRBb A ey sty

st aFrgureMA is bh@bhicro @aphsshowm@eﬁiamgm m&lre@sma(ﬁe& E)staining

cofeharlannt tyhe Ak Ehai BRI P LORER

cyt SRIIRE B 1GpIate hd ¢dih§pa&fd th REntRNEl CCRABMbARE En(ﬁﬁ]hélﬁms’Thﬁh

I mmunof | uorescence (IF) for fibrin pictures_ were taken

At DubRlvgyipplase isshons ipithe shllek troptedeantmpla pn Beriogapenid schiff
Or ' gwsg staﬂ?igsm fidht Afid:B t%“h foudrb ér@%ak\é&‘?ét%ﬂ)d % Laduced

tical nagnifica gures 5A-5 ow sFlt-1
I evmh@lﬁteasmrbgmbéﬁas en gledirerf misrogriph of ﬁEleﬂ tmﬁted glomeruli

pres.ec sia b gesta s a graph
sho%gtnﬁn%ésc B secrslfvrﬁ ﬁ%ﬁtlct%%%}%gfapc}%? Qﬁ'm for
nor inmineoSusrescesue (TR for fibrixghitiares wefctaldnl 49 40]mnd e EM

ri angl es), cases_bef re-ecl S|a fllled
‘ii rRap ")eweeﬁ%‘g 03?0 P@ﬁﬁaf@a @f fgoges §7555 nt "

S PeehidBitted at idbitlchdagfitiauiignd. W t hin 4 5 week
gestational _age w ndows prior to onset of |abor.

Br acket EigurrapAaxeshovasitlial tvels mspstsed hafere padpfter the onset of
ASt f t f i

é—'gté‘lﬁtfi éhrﬂg)} g ﬁﬁﬁoé%lg E F%ﬁfé SIQ{S gﬁ:{pﬁﬁg&gmﬁgﬂgmean serum
g eSIOathmmﬂS ag%/mi ﬁdamabtbmd @gioks (lighter line with open

14 GRS e Rt R n TRl ead i e e

c onebinipsat-fandsoind” spédithbnd filed fuafed)witlds @S Wedkorestatituchl
after thﬁ onset of pre- _eclanpsia wthin intervals, of

s @rigF - opggt 5. B@é“%’aﬁh&ﬁ? glgndayd error of the
ar ' ﬁéﬂﬁe WisferiBBaRdiMte é%nﬁ%gﬂ%ﬂéreﬁo@@%itﬂ ?&RE& ﬁpécﬁiu%?%eeﬁnens
or follow ng onset o re- ecl anpsi a)
gesvitin Wéﬂmag@ta(n@aa}l@ge Mgndmdmamnihnu@ammm@ye@
el n
qundﬁga? gs Z@of ‘evel i k(% h]@kuer ﬁ§§0| n %g%ot‘@n’}é Igﬁaﬁl Ferum
verconeatratidns efsRidnn pgaﬁldot Memfare andiftentiekansbiaffpre

0 AR b b A B

g eﬁh&ﬁ%@?meaﬂgﬂ%ﬂ@@m sHRImAR (HBUIREDV G BRGHn@lohset e pre-
cases before pre-
eclampsia). Mearr)l gestational age (days) is indicated in parentheses below each

25  time mterval. The horizontal line indicates the level in the endpoint specimens.
The vertical lines demarcate the period <5 weeks before pre-eclampsia, Figure
5C is a graph showing the mean serum concentrations of sFlt-1 in pg/ml by
gestational age windows for normotensive controls and cases before pre-
eclampsia, after excluding specimens obtained within 5 weeks of onset of pre-

30 eclampsia. There are no significant differences.

24




ecl anpsia, after excluding specinens obtained within 5
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significant differences. 24 WD 2004/008946

PCT/ US2003/ 022892 Fi gures 6A-6C show the | evel s of
PWE2WEPBP4E and after pre-eclanpsia by gest at ipomais2003/022892
age. Figure 6A is a graph showing P1GF levels in all
speci e 1 f L4 ~ .

B ackot SRR C SR BeTbibis B 2RGr SO oM pro-cclampaia by
Ast gestatikisal iagel i Kigtre 64 ig aigfaph ahdwidg PIGEH ewels & all dphcimens

respect t.0.control ci mens Wt hiy t he sane
| e S A8 Teop g R L vk P DD 6f o mesn
*** Asteridke Indicakd GigHiBcdbBdifBren oA re§Ie0Mb REnitd1pdPRAhs within
serum concentrations of P1GF in pg/ql‘ for cases .
bet B sBRHcTA Herdpgathmie tigpeorpatignp Sia 0L HiTr<0-001.
| ntebyale iea_gv@ﬁ&ﬁmbﬁg A eEmed BruRL AR R aBond IF PIGH iF RS
the arithnmetic nean of 43 en5p0|nt speci nmens
( obfonrasesibaforeand afier cpedtiof prerstampsia within intdreatpef wgeks before
Ve L opal a is 10 indhLcaked .in .
par s EfRBl O in R RN il el 145 RS sPosimens
| i nebiaindid onbefHllotvig dnestalfl pteredldigpsta).d ek fesseiofalige tdays) is
The vertical |ines demarcate the riod <5 eks .

10, o Bfigatpd B RAEIIHRS bEIovE 5 Hnegiepal aﬂ&ﬂg&ﬁorgg@we gligates
e afe RAEUNtheCARPGIRE spadiRAs TAE vEHGHT links dditatdifie period <5
gestati onal age wi ndows for nornotensive controls and

casweeky hefere ny¢-cplampee | Bigpreiof is ppraphghevwing Ahenepnmgrash ow

SFl donden®@forR WPP1cR ¥Rl oPmbPYy gggﬁis@ﬁ ggfﬁﬁéﬁ?ﬁ% %&‘:ﬁ?{lﬂﬁg?sive

severity. Figure 7A71TS ag IC
me saentsels and easecenserdiproedampsfia.sFl t - 1 (bl ack bars) and

Pl GF i t, 23- f tation |
155t o) Blekfe PRER 18 bk i€ 1 AREERE) vty e leRimplia s and
Wi tdeverity.dFgue- 1 miS?l@@h&howﬁ@tﬁé37 ﬁ'iktﬁheﬁ@ﬁbﬁ{@ﬁhﬂl i cc_)ncent_ce}tiﬁns
re-.e | W Al < e re-ecla Sla W
D 5 Sﬂffg Rﬁﬁ?ﬁva@@@%@éﬁ L‘ﬁhﬁe&ﬁ’g @é@éf WiEeksnl ,g%ﬁam in
Pr @ofEbld BRBéReINbbidbrosRel of ChiticHRRcase) Wil TRRI SreRElampsia,

speci mens are recorded bel ow each col um pair. o
Adjsaesramisteclagpsiagprsteslampaial wiiymselrid 7ivtrslss, pesseclamiphinvith a

re ' ] ' ffec l.evel, .of

2 24 6 a8 ol 00 18 b 154 s
ar iNvmhets of specimesseare acocied belntvreath aohemn pais. FAtjudtn(eht fae k
bars), and, PLG-_(white bhars) at 33-41 eks of. 25
oo ctdn R fes Sng bRy kiR radiied Famioy S Besdyittpo affect on
cl ievictof sighifiemse) FiglulelTBE b @raphhoveiah MRS itRnetfSH&mSerum
pre-ecl anpsi a Ipr e-eclanpsia_w th onset <37 weeks, and
pr &oncenirations of sFlt-1 (black bars) and PIGF (white bars) at 33-41 weeks of

25  gestation in controls and cases (before onset of clinical disease) with mild pre-

eclampsia, severe pre-eclampsia, pre-eclampsia with onset <37 weeks, and pre-
eclampsia with an SGA infant. Numbers of specimens are recorded below each
column pair. Adjustment for gestational age and body mass index resulted in
minor cl:hanges with no affect on level of significance.
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eclanpsia wth an SGA infant. Nunbers of specinens are
recorded bel ow each colum pair. Adjustnent for
gestational age and body nmass index resulted in m nor
changes with no affect on level of significance. 30 25
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secmlsu'ecﬁ dsdohiding. pl ayi ng a pathologic role in

Example 1. Increased levels of sFlt-1 mRNA and protein in pregnant women
with pre-eclampsia.

In an attempt to identify novel secreted factors playing a pathologic role in
pre-eclampsia, we performed gene expression profiling of placental tissue from
women with and without pre-eclampsia using Affymetrix U9SA micr(;array
chips. We found that the gene for sFlt-1 was upregulated in women with pre-

eclampsia.
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serum sFIt-1 protein in pre-eclamptic pregnant women as compared to
normotensive pregnant women. The average serum level of sFit-1 was almost
25  four times higher in the severe pre-ecla;mpéia patients as compared to normal
control pregnant women. To exclude the possibility that this effect was due to the
carlier gestational age of the pre-eclamptic cases, we also measured sFlt-1 levels
in gestationally matched normotensive women delivering pre-maturely for other
reasons (gestational ages 23-36 weeks), and we found no significant difference in
30 this group coﬁpmed with normotensive ferm pregnancies. The probes used for

northern blots were obtained by PCR and included a 500 bp fragment in the

27



i

nor not ensi ve pregnant wonen. The average serum | evel

of sFIt-1 was al nost 25 four tines higher in the

severe pre-eclanpsia patients as conpared to nor nal
control pregnant wonmen. To exclude the possibility

t WA 20P44008946F f ect was due to the earlier gestarCiaszio3022892
age of the pre-eclanptic cases, we al so neasured

o1 dotings £5h fronl SUGTH AhOILY IR! GHEAGRODIPUSIR R was
WOITEN verln re-maturely for dther ~reasons
(gelgbéasmahmyeacmxoﬁlﬁ vveeks) and we found no

significant dfferenc in 3 oup conpared w

0P ot eXCTE BT BPL s pele s el 2t pphosdhio
norfaaersmedabmﬂbyw;ﬂa@btaahan@chebyssmm wAEpeaehia 500
pocy gment, :}’9 he 27, 2004/ 008946 PCTI uszoos/ 022892
To ‘ﬁ‘{é PR etiseieed tha' 1A preFrlampsia. Marsgacd prrduciion of
GARPHL CAIdAl kR Bded WRSHucHSESE VASGR QA I RIGIZ3 it OMle 6234 deGh faybPof

nor mal pregnancyrthere i s a bal ance between pro- and
&)

antﬁﬂnaaﬁ@osgtﬂﬁisc raddnessy the Bt @nGangioBsnie FbivEY asapeaauIEh at
h y p%?ﬁf %@P%’i}f %‘i’l%rﬁge%gﬂr nd eﬂ%}'ﬁ ‘EI%E E’RI}F gmf‘ﬁéh %g[[fl?r{llevdé/%ere

esi ze I ncrea
pr dowietin patiaifts wﬁEbte—e&:lmpmadae comparedi toqtovthat ¢on@o] pHtiedEGH

e i nedit Br Sl o a aie e rD an sty

ac tdesdribyd mdwemsmeqm yEﬁim@ GhH2dsH; 1881 267-1 B10ebh6013NWhen
found that P1GE and VEGF serum | evel s were | ower i n

patTeRtergiried sBitd. ¥ECE#ndiPACR develsivfa e anti-engiogsmig index, or
(0]

er ouih SRl ek Ik ERAMhio RS o oyl Pocftha

( Tictpedy Bemratatheprmlmnpncmsn éte. noBpalgeients and that the PAAT

15, £ R0 B rare Sl devertl) 88 e e LOGEABLRALGS 185 Thig paat

PA&bBn bassedras dinghestic crxsol ﬁfr thedetéttioh oG -RURIs: iA @rdgibnity ,
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pre-eclampsia I n t's aﬁglogene3|s in 20 anin vitro
endot heWediypothesizedshat pxeeygcitoppding eEit-4 dol phimts wilcpss

ci ré@l%ﬁélﬁ Béises Q th%hal dy?i%nclztl%%ta%d \i\éatdp tdn anti-angiogenic state.
To address this, we used an endothelial tube assay as an in vitro model of
angiogenesis. Growth factor reduced Matrigel (7 mg/ml., Collaborative
Biomedical Products, Bedford, MA) was placed in wells (100 pl/well) of a pre-
chilled 48-well cell culture plate and incubated at 37° C for 25-30 minutes to
allow polymerization. Human umbilical vein endothelial cells (30,000 + in 300
pl of endothelial basal medium with no serum, Clonetics, Walkersville, MD) at
passages 3-5 were treated with 10% patient serum, plated onto the Matrigel
coated wells, and incubated at 37° C for 12-16 hours. Tube formation was then

assessed through an inverted phase contrast microscope at 4X (Nikon
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The causative role of sFlt-1 in vasoconstriction was determined using an in
25  vitro microvascular reactivity experiment. Microvascular reactivity experiments
were done as described previously using rat renal microvessels (Sato et al., J.
Surg. Res., 90:138-143, 2000). Kidney artery microvessels (70-170 pum internal
diameter) were dissected from rat kidneys using a 10x to 60x dissecting
microscope (Olympus Optical, Tokyo, Japan). Microvessels were placed in an
30  isolated microvessel chamber, cannulated with dual glass micropipettes

measuring 30-60 pm in diameter, and secured with a 10-0 nylon monofilament
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SFI t - 1 WefeuraxhatisFied alone d1d not cause significant vasoconstnctlon

however it blocked the dose responsive increase in vasodilation induced by
VEGF or PIGF (Figure 3A). Furthermore, we found that VEGF and PIGF, at
physiological levels seen in pregnancy, induced significant dose dependent
arteriolar relaxation, and that this effect was blocked by the addition of 10 ng/ml
sFHt-1, a concentration observed in severely pre-eclamptic women (Figure 3B).
This result suggested that circulating sFlt-1 in patients with pre-eclampsia may
oppose vasorelaxation, thus confributing to hypertension. These results support

the conclusion that sFlt-1 is responsible for many of the clinical and pathological
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pressure was measured at day 16-17 of pregnancy (early third trimester). In non-

pregnant animals, BPs were measured at day 8 after injection of the adenoviruses.
25 BPs were measured in the rats after anesthesia with pentobarbital sodium (60
mg/kg, i.p.). The carotid artery was isolated and cannulated with a 3-Fr high-
fidelity microtip catheter connected to a pressure transducer (Millar Instruments,
Houston, TX). The Millar Mikro-Tip catheter was advanced into the artery to
record blood pressure. Blood pressure and heart rate were recorded in by chart-
30  strip recorder (model 56-1X 40-006158, Gould Instrument Systerns, Cleveland,
OH) and averaged over a 10-minute period. Blood, tissue, and urine samples
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sFi kl-Fc (fusion protein of nouse VEG- receptor 1 FlKl
ectodomain and Fe 15 protein) in equival ent doses were
used as controls. Flkl has been shown to bind to
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Pregnant (P) and nonpregnant (NP) rats were administered adenovirus expressing
Fc (conirol), sF1t-1, or sFlk-1Fc protein. Mean arterial blood pressure (MAP =

20  diastolic + 1/3 pulse pressure in mmHg) + S.E.M and urine albumin:Cy ratio (mg
of albumin per gram of creatinine) + S.E.M were measured eight days later,
corresponding to the early third trimester in the pregnant rats. N = the number of
animals in each experimental group. The “represents statistical significance with
p< 0.01 when compared with the control group (Fc).
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of 25-350 ng/nL in the various sFIt-l treated aninals

on the day of BP neasurenents. Bl ood pressure and
proteinuria in the different experinmental groups is
shown in Table 1. 15 Table 1. Bl ood Pressure and
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associated with
sFlt-1 treated rats. We detected glomerular enlargement with occlusion of the

20  capillary loops by swelling and hypertrophy of endocapillary cells. Numerous
apparent protein resorption droplets were seen in the glomerular epithelial cells.
No segmental glomerulosclerosis was observed. Isolated “double contours” and
focal deposition of fibrin within the glomeruli were seen. This finding of fibrin
deposition in the absence of significant mesangial interposition is similar to what

25  has been described as typical of the pre-partum stage of the human disease
(Kincaid-Smith, 4m. J. Kidney Dis., 17:144-148, 1991). Immunofluorescence for
fibrin showed foci of fibrin deposition within the glomeruli of sFli-1 treated
animals but not Fc treated animals. The sFik1 treated nonpregnant rats developed
the same lesion. In fact, when sFIk1 was used at the same levels as sFlt-1, the

30  renal damage was more severe in the non-pregnant rats, as there are fewer

circulating pro-angiogenic molecules for the sFlt-1 to antagonize. These results
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10 ecl anpsia. Various staining techniques were used to
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30

Example 6: P1GF/creatinine ratio in urine is diagnostic of pre-eclampsia.
Urine samples were obtained from 10 women at 16 weeks gestation (five
normals, four mild preeclamptics, and one severe pre-eclamptic). These samples
were provided by Dr. Ravi Thadhani at Massachusetts General Hospital, The
average urinary free PIGF/creatinine ratios {pg PIGF per mg of creatinine) for the

normal pregnant women were 78+/-10.7 and for the four mild pre-eclamptics
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pregnant m ce where P1G- | evel s are high. The ani nal

nodel created herein can be used as an experi nent al

nodel to test novel therapeutic conpounds. Both the
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sFIT PR %) t"S‘PB 8h |a% srgnined by wirasgad eramination.
20 ndecith epectifiendMRTe obtained from participants prior to enroliment in the trial
(13-21 weeks), at 26-29 weeks, at 36 weeks if still pregnant, and when

hypertension or proteinuria were noted. “Endpoint specimens” were specimens
~obtained at or after onset of pre-eclampsia symptdms and signs, but before labor
and delivery as described elsewhere (Levine et al., 1996, supra). Archived blood
25  samples from the CPEP trial were obtained through collaboration with Dr,
Richard Levine at the NIH.

Participants

We selected subjects having complete outcome mformatmn, serum
30 samples obtained at <22 weeks, and a liveborn male infant. Of 4,589 CPEP
participants, we excluded 253 lost to follow-up, 21 whose pregnancy had
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ecl anpsia and eclanpsia in wonen. For this study we
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and live births. Anong these 2,156 had mal e infants.
After excluding one 5 woman whose infant had a
chronmosomal abnormality, 381 with gestati onal
hypertensi on, and 43 wi thout a baseline serum
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45

White, non-Hispanic [n (%0)], 24 (20.0) 35 (29.2)
White, Hispanic [n (%)] 21 (17.5) 14 (11.7) /
African-American [n (%)) 69 (57.5) 68 (56.7)
Other, unknown [n (%)] 6 (5.0 3 (2.5)
Birthweight (g) 3100 & 796 3255+ 595
Delivery <37 wks [n (%)] 29 (24.2) 9 (7.5) %=
Small for gestational age
(<10™ percentile) [ (%)] 18 (15.0) 4 (3.3)%=*
Mean = standard deviation unless indicated *p<0.05 ** p<0.01
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30

Proceduyes

Assays were performed at the Beth Israel Deaconess Medical Center by
laboratory personnel who were blinded to patients” diagnoses and other relevant
clinical information. Specimens were randomly ordered for analysis. Enzyme-
linked immunosorbent assays (ELISA) for human sFlt-1, free PIGF, and free
VEGF were performed according to the manufacturer’s instructions, using kits
purchased from R&D Systems (Minneapolis, MN). Aliguots of serum samples
which had been stored at —70°C, were thawed to room temperature, diluted with
BSA/Tris-buffered saline, and incubated for 2 hours in a 96-well plate pre‘coated

with a capture antibody directed against sFlit-1, PIGF, or VEGF. The wells were
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Adpeleding B twithISEDEP Qi diGiHe M Mtil 9&51?1&1&. E& s pa gllltso Were |
shorter than control patients, had a higher body mass index, and higher baseline
blood pressure (Table 2). In addition larger proportions of case patients had

25  pregnancies complicated by pre-term delivery or small-for-gestational age (SGA)

infants. Case patients contributed an average of 2.9 serum specnnens to the
study; controls, 2.6 specimens.

We first confirmed that sFlt-1, PIGF, and VEGF were altered in patients

30 with pre-eclampsia at the time of active disease as compared to gestationally

matched contrels from this CPEP study group. Specimens drawn at the time of
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before onset of pre-eclampsia. Beginning at 5 weeks prior to pre-eclampsia, sFlt-

1 concentrations rose substantially until 1 week prior to the onset of disease when

25  they approached the concentrations observed in endpoint specimens. The

30

increases in sFlt-1 at 4, 3, 2, and 1 week(s) before pre-eclampsia occurred with
little change in mean gestational age and cannot be explained by late third
trimester increases with advancing gestational age. From 8-6 to 5 weeks before
pre-eclampsia sFli-1 increased 962 pg/ml, while mean gestational age rose 31
days. About one-third of this increase in sFlt-1 cannot be atﬁ*ibuted to advancing

gestation. When sFlt-1 was graphed by gestational age in controls and in cases
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VEGF concentrations throughout pregnancy were very low and similar in
controls and cases before pre-eclampsia, except for a significant decrease in case
patients at 37-41 weeks. Mean VEGF concentrations at 23-32 weeks in cases
excluding specimens obtained 5 weeks before pre-eclampsia did not differ

30. significantly from controls (11.6 vs. 12.8 pg/ml), whereas concentrations in cases
including specimens <5 weeks before delivery did (5.1 vs. 12.8 pg/ml, p<0.01).
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subgroups — severe pre-eclampsia, early onset of disease, and SGA. infants — had
higher sFlt-1 and lower PIGF concentrations at 23 -32 weeks and at 33-41 weeks
than controls or women with mild pre-eclampsia. We have also demonstrated a

small but significant decrease in free PIGF beginning early in the second trimester

30  among women destined to develop pre-eclampsia. These results demonstrate that

35

a decrease in PIGF levels may be a useful predictor of early onset pre-eclampsia.
We describe here for the first time the gestational pattern of sFlt-1 in
normal pregnancy, observing relatively stable levels throughout gestation
followed by a steady increase beginning at 33-36 weeks. This rise corresponds to
the late gestational fall in PIGF observed in normal pregnancy by others (Torry et
al.,, J. Soc. Gynecol. Invest. 10:178-188, 1998; Taylor et al., Am. J. Obstet.
Gynecol. 188:177-182, 2003) and in the results described herein. The ternporal
association, together with the knowledge that sFlt-1 interferes with PiGF ELISA
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25 comprorms ed by conditions such as pre-eclampsia or SGA Importantly, in
patients with pre-eclampsia complicated by SGA, we found a statistically
significant increase in both sFlt-1 elevation and PIGF fall prior to the disease
presentation. It is also possible that there is no change in placental production of
PIGF in pre-eclamptics and that elevation of local sFlt-1 levels in the placenta

30  may contribute to the decrease in circulating free PIGF. This is supported by the
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25  sFlt-1 polypeptide in any bodily fluid, including, but not limited to, urine, serum,

=

plasma, saliva, amniotic fluid, or cerebrospinal fluid. Such methods include
immmmoassay, ELISA, western blotting using antibodies directed to VEGF; PIGF
or sFlt-1, and quantitative enzyme immunoassay techniques such as those
described in Ong et al. (Obstet. Gynecol. 98:608-611, 2001) and Su et al. (Obstet.
30 Gymecol, 97:898-904, 2001). ELISA assays are the preferred method for
measuring levels of VEGF, PIGF, or sFit-1. Serum levels of sFli-1 greater than 2
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VEGhat trdth@chtiveofdRedighdsMibn to develop the conditions. Such
polymorphisms are known to the skilled artisan and are described by Parry et al.
(Eur. J Immunogenet. 26:321-3, 1999). Such genetic alterations may be present

25  in the promoter sequence, an open reading frame, intronic sequerce, or
untranslated 3° region of an sFlt-1 gene. Information related to genetic alterations
can be used to diagnose a subject as having pre-eclampsia, eclampsia, or a
propensity to develop such conditions. As noted throughout, specific alterations
in the levels of biological activity of sFlt-1, VEGF, and/or PIGF can be correlated
30  with the likelihood of pre-eclampsia or eclampsia, or the predisposition to the

same. As aresult, one skilled in the art, having detected a given mutation, can
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25 1, VEGEF, or PIGF nucleic acid molecule,
A subject having pre-eclampsia, eclampsia, or a propensity to develop
| such conditions will show an increase in the expression of an sFit-1 polypeptide.
An antibody that specifically binds an sFlt-1 polypeptide may be used for the
diagnosis of pre-eclampsia or eclampsia or to identify a subject af risk of
30  developing such conditions. A variety of protocols for measuring an alteration in

the expression of such polypeptides are known, including immunological
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samples are collected from the antecubital vein of pregnant women during the
25  first, second, or third trimesters of the pregnancy. Preferably, the assay is carried
out during the first trimester, for example, at 4, 6, 8, 10, or 12 weeks, or during
the second trimester, for example at 14, 16, 18, 20, 22, or 24 weeks. Such assays
may also be conducted at the end of the second trimester or beginning of the third
trimester (around 28 weeks). It is preferable that levels of sFli-1, VEGF, or PIGF
30  be measured twice during this period of time. For the diagnosis of post-parfum

48



ecl anpsia or eclanpsia or a risk of devel opi ng such
conditions. Again, an increase in the |level of the
polypeptide is diagnhostic of a subject having pre-
sia, eclanpsia, or a propensity to devel op such
c&?d% Y¥%4S 5 |'n one embodi ment, the |evel of PEFUS2093/022892
VEGF, or P1GF pol ypeptide or nucleic acid, or any
c omprendlangidid dt@ERHpsia) Ssa¥B &SRR, ¥EGFeasPIGMRay be carried out
different times and an alteration in the levels as
conBSRAEU ™ normal reference levels over tine is used

as an | Nlohdbatiohls AafipRCsFAPEIbA s 8T8 b8 collreli B

propensity t0 devel op ' suc D
of Breppangy and(e levsls GQS@bhe sFk-A eietmdmlegz by [BLLSIA. bf one study

3 oLSfl iSRS AR Bred BN Grtpae M f sty
by enpréssed byetrashobh ceBO2d tBORf0teR WA dOy d&iébta’t% 1mﬂm=h

0 60% 70% 80% or 90%rel ative to the | eve
oF BRrha S Rrkesnt fypmep ofe wak oEpysH et ey gt sH-igoreased

| evqur@ﬁm%ht 3-$o1@besREd 20 shd IFBw RS gEsYatfohu 'L@‘?elé)&eﬁ observed

subj ect haV|n3 Ere eclanp3|a 15 ecl anpsia, or
gty

pro {gBpiop highorsk v Wisnsibseguensly wnt pea:sed
10y éev@l‘opffﬁl ?olfrgpglﬁ’ (%an%cff: 9{) I8 flalf ?’l Eocrob‘)ﬁ?c%f] ¢ %t%

nmore re ve
norlﬁﬁ)@@nw(ﬁﬂ) subj ect. In one enbodinent, a subj ect

I bodi | I
ot i B YAeAsY plectey 1t i PR e B
to pr@lanct}s dut &k, referabl, eftisdP@ioar]§ HRtSIEC %' moﬂﬁ%@&{set

| b
ca PG SHEBOBE: Dot ot He Samselrsnapyies weesmiste

1BY raetvodsn. s &agx; tHel tIHth B8the )é%g}?kﬁﬂ;bé @&Eﬂﬁﬁa?ﬂﬁ%g&ﬂanan but

tissue, acent al ot heli1al ce
l e d&@cﬂfﬂ"eﬁﬂx %Wsagndmrﬁh,wtm@g of psshyshming aﬂmmaapmgpam:y

mat er na'ﬂl@{iﬁ o n ods a@hﬁ% 1280 S ‘tlyeelg ! %ﬁi&%@l}r OF in

ant ecubi ta pregnant wonen durin
f i rcombinstionmith aoy oth”aar dﬂgztdsnmﬂmﬂﬁemhbémheramﬁmsm
Preaf %g Yz theéltg1 ?{IS cgrrled ut duri theflrst
tri‘nmes EgPs egence o1, gevegity of, ongstimgted ting ol opset of
200r pde&ectlmgpsm bﬁecﬂzﬁﬁw Th i dTE6H, §he dlﬁglfosﬁé(ﬁl@ﬁ)!oﬁs @Jscﬁlﬂad herem
or .24 weeks. Such assays r(f/ al so
(+

c oﬁa‘bﬁ? ’ésci’gélt‘ coipbmation Bith iyeother dingmottici thetbedsrdetspmined to e
begkdl B f t I

g e\ e yis S SR g P QA 1P o BBt e
30 obensebefprpedlampisieor delapria-t hi s period of ti me For

the di aﬁ{boéihgc'no%{m &%ﬁfod?@escr ed he?em can also be used to monitor and

25  manage pre-eclampsia or eclampsia in a subject. In one example, if a subject is
determined to have a serum sFIt-1 protein level of 10 ng/mL and a serum level of
free PIGF of 100 pg/mL, then VEGF can be administered until the serum PIGF
level rises to approximately 400 pg/mL. In this embodiment, the levels of sFlt-1,
PIGF, and VEGF, or any and all of these, are measured repeatedly as a method of

30 notonly diagnosing disease but monitoring the treatment and management of the

pre-eclampsia and eclampsia.
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25  PIGF polypeptide or nucleic acid molecule whose expression is altered in a

subject having a pre-eclampsia or eclampsia.
| Any number of methods are available for carrying out screening assays to
identify new candidate compounds that alter the expression of a sFlt-1, VEGF, or
PIGF nucleic acid molecule. In one working example, candidate compounds are
30  added at varying concentrations to the culture medium of cultured cells

expressing a sFlt-1, VEGF, or PIGF nucleic acid sequence. Gene expression is
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or PIGF polypeptide or a decrease in the expression or biological activity of an
sFlt-1 polypeptide is considered particularly useful. Again, such a molecule may

25  beused, for example, as a therapeutic to delay, ameliorate, or treat a pre-

eclampsia or eclampsia, or the symptoms of a pre-eclampsia or eclampsia, in a
subject. .

In yet another working example, candidate compounds may be screened
for those that specifically bind to an sFlt-1, VEGF, or PIGF polypeptide. The

30  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
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identify new candi date conpounds that alter the

expression of a sFlt-1, VEG-, or PIGF nucleic acid

nol ecul e. I n one working exanpl e, candi date conpounds
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- production .usi e me general approach and
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By a fiEFrErses s ion 8 b akib detesigblcpepodet, ot thabinoreasristiss
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the invention in an or gani sm

mon & tksriggatraent pHprdieskmppiacd eclanipsis. Hegefeirbe BmBb@M RS, the
t ha f binding.to_such a pol ypeptide nmay
pe- (e iite ARGy B S i 40w bt aeed (e agucion
ELI & oxwmestesr il ot, or RI A assay) to neasure the

ohevel of the pol ypeptjde. |In some enbodi nents, a
¢onpound® P’?\%W"é g Fxaraplec eendigete sompouns that binds to an
| ncyR¥ab polipeptifemBy BE RRAHAE Kind | LMty of a
VE or %I?Lb&: prglggyj_pepti deého]%ﬁ%g%g]g?%?g p %;E)Jﬁ\é%tt%hmque'
ex &E@f SargpleGrresnellingit palypeptidewif the infention nafibe-phrified by

gaLghﬁge‘tﬁg?‘g’éﬂﬁ%S&ﬁa@@@ﬂ gn%i!%%{e}dltg lé'}'(p%sls){heugoﬁ;ﬁjelpﬁdé ?e?é. ,n those
described above) and may be immobilized on a column. A solution of candidate
25  compounds is then passed through the column, and a compound specific for the
sFlt-1 polypeptide is identified on the basis of its ability to bind to the polypeptide
and be immobilized on the column. To isolate the compound, the column is
washed to remove non-specifically bound molecules, and the compound of
interest is then released from the colummn and collected, Similar methods may be
30  used to isolate 2 compound bound to a polypeptide microarray. Compounds

isolated by this method (or any other appropriate method) may, if desired, be
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25 be used, for exanple, as a therapeutic to del ay,
aneliorate, or treat a pre- eclanpsia or eclanpsia, or
the synptons of a pre-eclanpsia or eclanpsia, in a
subyeetod/ormesyet anot her wor ki ng exanpl e, candi
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or tr ans_Fgﬂte{i%aﬁgPaF%nzﬁtSoﬁc@md? fregug dioleules RePRdss Pl
10 - anignesiep pelypentides) naclcicaoidatad afddids Sl bind T8 BNBR - AN

or t. cell) under the control of a heterol ogous
pr ono %?c,ac%dﬁsgﬂ&e © Fihﬁ]g’?ftlmﬂpgd?)ronoter. The cel |

expressi sit-1 mavA ﬁu@gzgﬂfnﬁ% 8ls& bk Ssddhf ﬁlﬁ'&ﬁ&:%)@%’g ggd &\évieﬂ)pﬁlent

1§andi dgltbqe conpou he expression o

et ¢ r@"’f‘&%&‘r‘?@mﬁi ferifiroireagratnt of precasippapsiacbricclatopsia. The
eXPlef&sied Brot@h a r rter in.ang untreate
contr ol cfehlrolt_. ’AI\I ﬂggﬁglﬁ%%ﬁel’ %gqn%aol%%gast antg{gequr %@P@ﬁ%‘@% of
t Ee desgsr éédlt@nalb{; ﬂm&)ﬁmseqmmteacdmv%& hﬁ&@tﬁlﬁ?x{&al%gions of
t ha expression of a F or PIC
det E%:ét %%@2%8%02 fSth‘Qjae?%a'd?Pp%}‘ riRgslation fagilitating squgences
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_ 2?r eferred enbo y gfgii’g%t he candi dat e” conpoun .aFt ers
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aci daﬁmmwﬁhﬁh&sgﬁhﬁbel?&ai.,%u%;b? particul ar worki ng
exanpl e, ~a candi date conpound that binds to an
Optionally, compounds identified in any of the above-described assays

may be confirmed as useful in an assay for compounds that decrease the
biological activity of sFlt-1 or that increase the activity of a VEGF signaling
25 pathway.
Small molecules of the invention preferably have a molecular weight
below 2,000 daltons, more preferably between 300 and 1,000 daltons, and rmost
preferably between 400 and 700 daltons. It is preferred that these small

molecules are organic molecules.
30
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sFlt-i polypeptide may be identified using a
chr omat ogr aphy- based techni que. For exanple, a
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- SsFIt-1 polypeptide. sFIt-1 DNA sequences nmay al so be

25t hbbrarfed6f Both Aaal pfoﬁgét%p §yn?l£etic (or semi-

30

usg%fj&lﬁ[tb%nﬁisﬁaég\ée and devel opnent 15 of a

therape};tl C CO #8r the treatment of

pr e- ecllapeséral, compeh@TBEaBle oF e Ao ot {PON

ex BSI§§§ it@n ,_can be use dﬁl_:f’sl,S a t gﬁra%?fgf %g a?tﬁvétyso ?Fé’éﬁ"ﬁ ng

of UGS T SATRT PB4 aptivithel OBBE oe RIGR avsdaiisRditoh large
. . synthetic) exiracts or

chemical libraries or from polypeptide or nucleic acid libraries, according to

methods known in the art. Those skilled in the field of drug discovery and

development will understand that the precise source of test extracts or compounds

1s not critical to the screening procedure(s) of the invention. Conipounds used in

Screens may include known compounds (for example, known therapeutics used

for other diseases or disorders). Alternatively, virtually any number of unknown
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t he encoded protein or Shine-Del garno or ‘ot her
translation facilitating sequences of the respective
MRNA can be used to construct sequences that decrease -
t hWOpDMegmessi on of an sFlt-1 codi ng sequence.
. o
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or the elimination of replicates or repeats of materials already known for their

molt-disrupting activity should be employed whenever possible.

When a crude extract is found to decrease the activity of an sFlt-1
polypeptide, or to binding an sFli-] polypeptide, further fractionation of the

25  positive lead extract is necessary to isolate chemical constifuents responsible for
the observed effect. Thus, the goal of the extraction, fractionation, and
purification process is the careful characierization and identification of a chemical
entity within the crude extract that decrease the activity of an sF1t-1 polypeptide.
Methods of fractionation and purification of such heterogeneous extracts are

30

known in the art. If desired, compounds shown to be useful as therapeutics for
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ecl anpsi a. Therapeutic conpounds that target VEG-

si gnal i ng pat hways, or conponents of a VEGF signaling
pat hway, and enhance the activity of a VEGF signaling
patddl/@p¥eal so useful in for the treatment Oferusanesinzases
pre-ecl anpsia and ecl anpsia. Such conpounds incluae
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be screened using s described herein.
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| i nf BEPSE Ineeabithar i de-, |ipid-, peptide-, and nucleic

aci d- ba thetic,.conpound |ibyarie
e comee comPRRaT pe YL At G SATEHIE sereples T or
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0 natively, libraries of natural conmpounds in
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25

30

extvehivlesfon l@alcsdmmiktedtidh! y avail able froma number of
soUrcesM i ncl udi ng Biotics (Sussex, UK), Xenova
( Sl ough™Metheds wsll kpewn iy the er foramaldng familations ave foundj for

( FlexalipR! meReflgtoRAle B@i@ﬁg%%rhac%c‘gbﬁha%%%gypl(jzgg%ﬁ., ed.
AR. Gennaro AR., 2000, Lippincott Williams & Wilkins, Philadelphia, PA).
Formulations for parenteral administration may, for example, contain excipients,
sterile water, saline, polyalkylene glycols such as polyethylene glycol, oils of
vegetable origin, or hydrogenated napthalenes. Biocompatible, biodegradable
lactide polymer, lactide/glycolide copolymer, or polyoxyethylene-
polyoxypropylene copolymers may be used to conirol the release of the
compounds. -Nanoparticulate formulations (e.g., biodegradable nanoparticles,

solid lipid nanoparticles, liposomes) may be used to control the biodistribution of
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MA). In addition, natural and synthetically produced
libraries are produced, if 15 desired, according to
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The dosage and the timing of administering the compound depends on

25  various clinical factors mncluding the overall health of the subject and the severity
of the symptoms of pre-eclampsia. In general, once pre-eclampsia or a propensity
to develop pre-eclampsia is detected, continuous infusion of the purified protein
is used to treat or prevent further progression of the condition. Treatment can be
continued for a period of time ranging from 1 to 100 days, more preferably 1 to

30

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
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25  angiogenesis or that is capable of promoting selective growth of vascular

endothelial cells or umbilical vein endothelial cells. An example of commercially
available purified PIGF is human recombinant PIGF from R&D Systems (catalog
#264-PG, R&D Systems, Minneapolis, MN). ThromboGenics Ltd is also
developing a purified form of PIGF for the treatment of ischemic stroke;

30 presumably this form of PIGF would be effective for the applications described in
the present invention. '
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25 Theophyliine is another example of an additional compound that can be
used to treat or prevent pre-eclampsia or eclampsia. Theophylline is a
bronchodilator which is often used for the treatment of asthma and is available
under many brand names (e.g., Aerolate Sr, Asmalix, Elxophyllin, etc.) as well as
the generic. Methods of administration and dosages vary with each manufacturer

30

and are chosen based on the overall health of the subject and the severity of the

condition. In general, daily dosages range from 1 to 500 mg, more preferably 100
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20

25

30

of the subject and the severity of the condition. In general, a daily dosage of 0.25
to 1.0 mg/ke given twice a day orally or subcutaneously is typical for minoxidil.

Magnesium sulfate is another example of an additional compound that can
be used to treat or prevent pre-eclampsia or eclampsia. Magnesium sulfate is a
generic drug which is typically used as an anti-hypertensive drug. Methods of
administration and dosages vary with each manufacturer and are chosen based on
the overall health of the subject and the severity of the condition. In general, a
daily dosage of 1-2 gm given intravenously ever four hours is a typical dosage for
magnesium sulfate.

In addition to the use of compounds that can increase serum levels of

VEGI'.‘ or PIGF, the invention provides for the use of any chronic hypertension
medications used in combination with any of the VEGF or PIGF directed
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The present invention also features the use of antisense nucleobase
oligomers to downregulate expression of sFlt-1 mRNA directly. By binding to

25  the complementary nucleic acid sequence (the sense or coding strand), antisense

nucleobase oligomers are able to inhibit protein expression presumably through
the enzymatic cleavage of the RNA strand by RNAse H. Preferably the antisense
nucleobase oligomer is capable of reducing sFIi-1 protein expression in a cell that
cxpresses excess levels of sFlt-1. Preferably the decrease in sFli-1 protein

30 expression is at Jeast 10% relative to cells treated with a control oligonucleotide,

more preferably 25%, and most preferably 50% or greater. Methods for selecting
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procedures in the art, e.ig. reco

anpl thet oziesraRds tomserRgyeniel the faugdt gene inci aill-fide Adrosophildhiysate
$£l tg ' ' ion also featur

The TomSHRERRUARt R EBAN ol SN G dBEo Bialitgt SAMER The
downdsBgi istreoeesedds gamoratodiRBBstof tbotRBA teliionc?3 yuclddYides,

bi nd] 25. t.he.ca ntary nucl eic | 4 sequence
(1 nevBh b8 eid bl FORPIe S thors o s klup et Yor
ol i gexamipke, gelel@bbphoreis dah bbutedRb Séfidle 8% £8SHt RN As and the
pre the enzymati c cl eavage of the RNA

bl hr pugh ! 1V
str Bﬁéﬁﬁm Ee %.“teélff@%‘hﬁ Behslicere In Atdigem shromatography (e.g.,
1 C| 2RAERsBh CRYH R0l ﬁ-ﬁ'@% L i
protein exglr e_gsi on %gh@%ﬁ%%@?&?k%{adfeéﬁ%&ﬁess aggé’xagéggmlw
| evdiuifigationpyith antibpde¢asrbeivsed tolisolate Greciste 28 mt BN Afs- 1

2, B R S b IR ol
mRNA sequence of an sFlt-1 mRNA and can reduce or inhibit expression of sFlt-
1. Preferably, the decrease in sFlt-1 protein expression is at least 10% relative to

25 cells treated with a control dsSRNA or siRNA, more preferably 25%, and most
preferably at least 50%. Methods for assaying levels of protein expression are

also well known in the art and include western blotting, immunoprecipitation, and
ELISA.
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nore preferably 25% and nost preferably 50% or

greater. Methods for selecting 61 WO 2004/008946

PCT/ US2003/ 022892 and preparing anti sense nucl eobase

ol j are well known in the art. For an exanple
of"vgg@%és&mof anti sense nucl eobase.ol.i goners tRET/US2003/022892
downr egul ate VEGF expression see U S. Patent No.

6,410, 322n tlhd}lfreéeﬁ%%nﬁgn,hﬁé Blcid¥eidised 8RR angNFtBaﬂgzﬁion
for a.yséﬁa%il ng | evel s of protein expression are "al so

wel | 1665 theabdlity oslugetipnjof ghareleineasichinranp eyt Exgyples
i MTUBRRA! it At on

Al S0 Dap e 0o 18 Rogn® Prodlfe, MR i, o
i nhi B the g3ger moigon of sFIt-1. RNA interference (RNA)

is a receftd: i SCover. . nechani sm of S
pgst -tr aﬁll:s?)célrul¥1 B]?#Ygtﬁ%}?\l‘%l I%aéhoél i gﬁﬂ?‘ﬁ’é‘gf’ﬁﬁt@“c]ﬂ‘f afjd; eppeding
doubthe-sFil rtamtbegipriati, (dabla) 0idris prpRaily Miektdd iRtoGRRGctte
or nRPIEAr otfl. mt&ge t.i.s 10 introduced into an organi sm

r esul't7RY F APFFRY JRAPTOSPIGT The prosteragusbbeirapgble of
MRNAdrivifl édpesidiNof 1@ 3EM- ®thdiRQsrbrel N8 &@ﬁecﬂgm%et host ce}l.

anti-sense strands of a dsR mol ecul e are ocesse
i nt oTR&gIactiept SopEagHiEta PEPTeRters egrasadily fresavgomiglished. | Rrnftably,

L © R o oé e Bl i ober AR BB & sl CPRong e i
ié e 2@3~hase+p{41r| Si egammd;s_mf i hmmmﬁufﬁae&ﬁhh pirus
¢ eacRy] ORIE B30 A ol Hher £ER IS, 585 and vnsrmammary
" gui oo RNAS (MMT V3 ptdotded ol A188 b&'GselRNAS taih $+dBN¥ASdan HENE

si RNA dggol exes then bind to a _nucl ease conpl ex

- comfBREFegismg thainatie pregoter.oPger clgmgnid shat papyenhance

BN dageRedisn i Ltﬁlg}{ [ h.f hiLn

t heQ%orrpI ex@%ﬁ% hﬂg%dﬁﬁl%ﬁggggent [ (t; y %%J@ﬁtg&p%%ésg figh
wi t HPels efexprossiomeic ss 3 Bhadnasnd tre elearent)t Whe feammbinant vebtor

th i NA ol ecyl

e SERBP) Bttt vehok At pbiCh1 8 409 Mool Pl ©

tSIh RINActorst thatmEIudcsdfd_r hzamqﬂl ejmg@mltSoﬂﬁiIAf fi neaé@ﬁz{me,i s
: e e X el ) rom e erm nus
o REbERKTE SRR B AT RtraloieNsepa, Gold Spring Harbor
29enéabaanrppreisn 9u3h.e ‘ﬂh?ﬂdsrﬁiﬂ Qéétgleﬂmfr hibe freRie 5.@51%&31% 9

in aloss of protein 25 expression Tromthe targete
genZetle éucg’p?é é];‘? é ClapgsH §earEn empinildinpesitarice.gridde! thét the
e AL 1 L o B
emg treated. The cassette can also be bound to a nucleic acid binding moiety in
a synthetic delivery system, such as the system disclosed in PCT Publication No.
25 WO095/22618.

The nucleic acid can be introduced into the cells by any means appropriate
for the vector employed. Many such methods are well known in the art
(Sambrook et al., supra, and Watson et al., “Recombinant DNA”, Chapter 12, 2d
edition, Scientific American Books, 1992). Recombinant vectors can be

30 transferred by methods such as calcium phosphate precipitation, electroporation,

lipqsome-mediated transfection, gene gun, microinjection, viral capsid-mediated

64



dsRNA nol ecul es can vary in length, it is nost

preferable to use si RNA nol ecul es which are 21- to

23- nucleotide dsRNAs with characteristic 2- to 3 30

nucl eoti de 3" overhanging ends typically either

(VO H8EW0PI46hymi di ne or uracil. The si RNAs typCTalkiopso22592
conprise a 3" hydroxyl group. Single stranded si RNA as

62 \\O 2 04/ 008946 PCT/.US2003/ 02289 || bl unt
R S e R g S
fur tﬂi&fedu&ﬁl h&ﬂ@&sohié@r@iaﬂiﬁohj thigetig éﬂaﬁleﬂNﬁy of bsntedits, see

o e o PRI Pt
| Nl st (s Res. DA FBOLS, UP31, 1989 arR M ARG BN RS Wes. Lab.

guanosi ne. Alternatively, substitution of pyri m di ne
rRuc | ases, dé25plP8bdi f i ed anal ogs, e.g.,substitution of

uri di ne t

o Lol or SRR O Gl 0E @eﬁ%‘ﬁ&@m?f?%ﬁ%ﬁ%%cfors)
RNAican Bk ecc‘ah:@hmd thrbugh ditechipjbctionyintagihe epnidtig ﬂufdl aant |y
enhances L@ nucl ease resi stance,of the overhang in

ti s<OEAERPYS E FEdi um Al ternativel y si RNA can be

prepar edGusd d&yv&wsmg all iR viEitveedss oF @Hedoodskdtidiet vebfbrﬁ@:mf)
Publ i cat i WO 1/75164 (i ncorporated herein

Wet é’ﬁ%?ﬂé%g Bfredué FRPVirEses FERITESCHE B adaige aumbegrof .aﬁmﬁl ¥negics,
tr aRgshdt I%ﬂygﬂ EerRNan @B fé@ﬁi% a;?mﬁwm th dlpiaih%%ﬂki GffRscent

as describ i n_El bashi r Genes
15: Telis. 2902 gonerd jule, a@mwean@débsgsnc ldtlasreme@te dacking one or

des (JI‘Q QIGIS p énﬁg’p(?ﬁ)? kr{ral%é%l%aump yR Po%: de?ectwe reg‘,om ant

tha resp uence gehe A
c eI IadénoearaIDreommpised for thestetieery of NM}F S’myﬁ angIsFIt—l bmdmg
ast d.erm 0 .a enbryos upder, condi
BT o e OO 18 PR Se D EIdrme A s ARy e puamtin of
abotat Prbe!t Narplioad, $23 USHCEBD48108534, 19@ s@atﬁit@Péﬁﬁauet et al., J.
i sol ed u5|n t echni ques known to those

t he G Invesgy 90:826:03() 8992 énd BP%W@B‘I’P&F Qgﬂségeléﬁ 1@@ 1?@811
10 $8PA Slagnpld & t]?éusggf E&l}@%ﬁpﬂﬁ%tyggce BWat‘éﬁ’ﬂN& 188499 585.

be eIutedfromthe i ces
chr omat oyvaméty of me@ods 20 a@lhbleé'mi‘ansfeomn or mtroductlon of
hr Jent o) trifugatj
22 £t Iﬁn tR%E %R?é@m d/eg %t{\%l :mgaq ogﬁxaglgg% e 8 several
i SO b@‘bmdclm‘liy%izmlﬂble&ﬁmﬂfecﬁﬁﬂ%agdnﬁk mdﬂﬁdlﬁg Bﬁt&fd)t limited to:

t he THRATISCAT BHER St IMIEPIS0). Hrreraeean (Pl Cobrt
| nhadi 255 %pd Fbi@&aﬁtneﬁtmvmlagmﬁ’t%{ %erram ¥2252181). Protocols

decrease in sF rotein expression is at |east 10%
r el fariegeh trapsfection reagent are available from the manufacturer.

25 Once transferred, the nucleic acid is expressed by the cells at the site of
injury for a period of time sufficient to increase blood serum levels of VEGF,
PIGF, or any other sFlt-1 binding protein. Because the vectors containing the
nucleic acid are not normally incorporated into the genome of the cells,
expression of the protein of interest takes place for only a limited time.

30  Typically, the protein is expressed at therapeutic levels for about two days to

several weeks, preferably for about one to two weeks. Re-application of the
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25 cells treated with a control dsRNA or siRNA, nore
preferably 25% and nost preferably at |east 50%

Met hods for assaying |evels of protein expression are

al so well known in the art and include western

b M8 1048946 rrunopr eci pi tati on, and ELI SA. 63 B@DUS2003/022892
2004/ 008946 PCT/ US2003/ 022892 |In the present

i nv No) .nucl ei c. aci,ds. used..i hcl.ude an .
o DR b [ % Bl O R i fior #lSie@ith of the therapentic
of tpreteiniHeetnt eamhples OF geny thepapy vsing HGEES for itinctkdadeent of

nodi fications t.o the phosphate packbqne, th
ot SV SRR PR oyt Toysd iaeodtly ot &inieae Jhers -
Si np}gsf Y002 EsBR Mt B (B ONGamTvaN 8.1 $155- p5o4t 15Uk 64 4.
acid encoding the sFlt-1 binding protein, the nucleic
ati dOese Bhess @r39418)3; HYR)12ad rovig Erpsdmen and Inpa(dna. dntern.
i's L44n i nmust be
capanrs DSt R el AN ILE2BLPI BN g
protein in the desired target host cell. The
selegction. of appropriate prongoters can readily be
accdgrrsﬁﬂsgﬁgg‘?n%%g?@rog%Pf&fﬁmb‘he woul d use a high
expr essi ?]61% fm&lowﬁtgeﬁgthé‘dh K amahela thevﬂu:&i(el picadih 6r §4neBRredsion
s t - base-pajr cyt al ovi rus ronot er .,
-f'Phe ﬂﬂgﬁgte@aﬁﬁ 815{533‘51 fﬂa %ﬂly ?ﬁg‘?/?bo(vwng?n@%gflm& fop wpreasing
Gene/HE®PIGH ol 8dy dihé sFIOBhARB Grdiii 5 c[RBGNTSF JeordaWilp EFt-1

virus (MVIV) pronoters may al SO be used. Certain
pr otPEPtRi8 le¥els. be expressed using their native

pronot er g0 Q&hmleércﬁﬂ‘a{bt ﬁ?ﬂﬁfcepﬁig g%%{l%%‘f&é‘ﬂaggﬁ B VEGF, PIGF, or

expressi on can al'so be , ancers’ora
sy s tagyrptatein ligasidnps/mito bindgh sFl-¢v Metholf ueodiv esakna sguah

- @S tat .gene and. t.a ment) ., The reconbi nant vector
35 oo BRE T BB B TS A R bee, GER TR eys e

ot hepedifioaibpdios Minthddiies] RMitre drpidgehdded 46188 carl B performed to

exanpl e, . an tE %ol i, %g@gl n of replication (see,

SanfiFGBRIne dthesubjecy/s laodihas canveriechigom An patingpgipgmjc state to a

Manyad-angdidedic3Ritd. %ﬁég%%?ﬁ areYeb@fBed 95&2"3351 E&ﬁﬁ]glle éll Asitive

The plasm d vector y [ ecta

so include a s
mar kKSalt deonsidered pe ilgreage otatdeet Yheréforabhriidsichdre preferably

shesi ' k ol ype g S
0o; ok 30, b aeruBl & W PPty Mt W GRla
bei BY3E,roeatephotslihBgasidsiotvhao bind tabkD1.bA fasifive rdsalt @an also be
nuct ej €1l i d_Dbi ndigi% m)i%‘:“y in _ a synthetic de,liverb){
sy PRTROCLE RUYESIPR U Bt A THEOgrie 89S 1§ 2 angiogenic state
Publisif@theGR vikd. angiogenesis assay.
There are several art-known methods to assay for gene expression. Some
25  examples include the preparation of RNA from the blood samples of the subject
and the use of the RNA for northern blotting, PCR based amplification, or RNAse

protection assays.
Use of antibodies for therapeutic treatment
30 The elevated levels of sFlt-1 found in the serum samples taken from

pregnant women suffering from pre-eclampsia suggests that sFlt-1 is acting as a
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25 W95/ 22618. The nucleic acid can be introduced into
the cells by any neans appropriate for the vector

enpl oyed. Many such nmethods are well known in the art
(Sanbrook et al., supra, and Watson et a

" RELUM0BMAL DNA", Chapter 12, 2d . edi.t.i N, SPCEMISPI022892
Amer i can Books, 1992) Recorrbl nant vectors can be 30
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ne del jvery using adengvira tors. o

Wto Bosh ey Smechapise 5 Peiqvakin be thryugh firgd dlpcking o€ e binding

Adengyd foH9BEF: PIGF 4R%RYer, Bhér thhafisAs BREOt B ruddd Jie
species, are not very paf hogeni ¢, and can replicate

equaVsthodaden the pregaration anst use of eniibedicefor thesagientic purgosgs are
gen %’e@énbé&ﬁ%ev&&iﬁ%?e\ﬁw Maﬁ&ng%‘?ﬁﬁa t ]ﬁ&%erg %'qs)i 2bY. %A 337,

| acki ng one or re genes require

r eplé ﬁﬂﬁ?mmd BBl 468 taind aredmcﬁoqmirﬁtvéhwremmybeﬁeambe Antibodies
adenovi i ye a%ors use rgﬁor thf gl of E‘?@ PlGF
A besptyclna, o opiocTanal: sponogiopal aptifpdics 8¢ pekirewsd
accor d anuenddlddal aitibolde)\partcakllyiiehse aeﬁv:c‘eaefr@ addehid uﬁﬂuding
al . 3 Natl. Acad. Sci. USA, 89:2581-2584, 1992;
St r BRiF% haLetepn psedder thét'lea‘lment ‘vaa@‘ﬂsdhsqaﬁﬁ‘oﬁe@?wevef there are
90: Gi2Girafi to HRFise FRFudRSHB fitﬁfugtuﬁlt ofd fhmrhag%!nhamo e
68:143- 155, 1992). For an exanp e use of gene
t he rﬂapl}m%iomxﬁle TeEPoBIs thﬁtsauséaraprd cINma.ncG 2899 ;r@@uonmn the

ari ransf ect i.on
Bl P S e A2 R BE Ry Beor
rrarrumlenanom:eldnal arffibodiex anlaﬂh—gldb&]iﬁr@p@lsﬁ eusihg@therapy (Miller

COMPIC afton e RYR 00| sl EANSHEH] Mnder IS A 5010684 T8,

The art has attempted to overcome this problem by constructing

“chimeric” aniibodies in which an animal antigen-binding varigble domain is

25  coupled to a human constant domain (U.S. Pat. No. 4,816,567; Morrison et al.,
Proc. Natl. Acad. Sci. US4, 81:6851-6855, 1984; Boulianne et al., Nature,
312:643-646, 1984; Neuberger et al., Nature, 314:268-270, 1985). The
production and use of such chimeric antibodies are described below.

Competitive inhibition of ligand binding to sFlt-1 is useful for the

30  prevention or treatment of pre-eclampsia or eclampsia. Antibodies directed to

sFli-1 can block binding of VEGF or PIGF to sFlt-1 resuiting in increased levels
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Transl T- TKOTM (M rus, Cat. # MR 2150),

Transnessenger TM (Q agen, Cat. # 301525), and

A i gof ectam neTM (I nvitrogen, Cat. # MR 12252-011).
Protocols for each transfection reagent are avail abl e

f Mhaop4fBssHanuf act urer. 25 Once transferred, theT/us2003/022892
nucleic acid is expressed by the cells at the site of

i nj ri tinme sufficien
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exanp es %?%ee&n‘g%% Ref apyyplﬁ3 gte%ve{);@&t%f%m?@ﬁ@ﬁ?%ymme

of hydwchibride, di bbaakl)ior anpoived Bedicdtion @sdday Iﬁ@aﬂ pe-eclampsia,

@eod o et at (Gene Ther., 9:777- 78? 2002); Isner et
celamnslp, EhesyFRigms asjocisfedit rozec %@@)oreﬁamper al .

5 (Gene Ther., 9:804-813, 2002); and reviewed in

Freedman_and |Isner (Ann. Intern. Med., 136:54-71,
2002) an@er’%rﬁélpnng(tmd@re 415: 234- 239, 2002). Assays

for - genavRstiRhitiBa iy HaLSRL AR ¥ind B hOWDY JERAPHRY be

can be used to eval uate pr tern gene expr ess
and prisinesdiivrectbédsi kmawy if e agin Thede méthodstinsiedenkat i oned

R e M T

pr otlB73) aheme@bemr'mdl@wnumﬁm&y n‘emngyeme Pr&duction and
measyr ed f.or, gpa of VEGF, PIG-, or _any protein

lig afa%tﬁ’aﬁ’im{l t e Hppman Hybiggrpasdin Barden eipl., Eds.,
neasebRateRy TébhnilBed Iﬁ%&eﬁﬁsu@raﬁ& fAd1Sul @;&9@ 'ﬂoh% 13,

western blotting i mrunoassays usi ng

ant ElsetipeSciency P&@éﬁhﬁSoﬁmSterdam, ﬂ?%ﬁ)aﬁgvéb%rbefsthsreaem@ant
d
26aNDRE, R gfrh]t‘og g&%ﬁg%n@b% ﬁﬁgeeétm czénce tz'li% 122?’ tlggi oﬁg?ﬂ 00

has conv anti -angiogeni ¢
pr 0- ang |Mgm¢ia;1abambed1essmay1bampated fom sipaaithite df abaval
i s consi ere an

| ncliRBg e 6 (B9 S ot burntayet et ordacon of

pr efybridbing cells into mice. The hybridoma technique descnbed originally by
Kohler and Milstein (Eur. J. Immunol, 6, 511-519, 1976) has been widely applied
25  to produce hybrid cell lines that secrete high levels of monoclonal antibodies

j—

against many specific antigens.

The route and schedule of immumization of the host animal or cultured
antibody-producing cells therefrom are generally in keeping with established and
conventional techniques for antibody stimulation and production. Typically,

30 mice are used as the test model, however, any mammalian subject including

human subjects or antibody producing cells therefrom can be manipulated

68



20 at least 50% and nost preferably at |east 60%in

the serumlevels of VEG, PIG-, or any protein |igand
known to bind to sFIt-1. A positive result can also be
consi dered conversion froman anti-angiogenic state to
aR WHMH§I6geni ¢ state using the in_vitro _ _PCT/US2003/022892
angi ogenesi s assay. There are several art-known

t ) . ' . .
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mat dheiepormahdiffereatisted progdnystabsén ¢ithee frowrizinplVEGHe tissuk or spleen

P1 Gk . oY) . tibodies, to

o e i PR o SU57 Bl A O, e
hel piier @went conoenttatedand porveriehtapsic af afititedy prodatifg cdlls with
roduci n_increase iy free VEGE or 5 Pl G-. Such an

10 Feshedt it e Feim ofe gy ales eclls@rovid the piiPs santimious
pr olpkdpagation@f the MbEHbHO MIBRNANSIIOHL PR Scel SMHVEE Brom

for placental devel opnment and fetal nourishnment, and
f or P&sTe SRl Niures myglomnerbk lines pan beeitrined forewampigefrom the

R R A e P T

" The agshmoptsdiumandreterergpaornpodliiivies hevesfi$d bebn dagdribéi(KokBor et

e b RS SESOMARG, { R ENE o] hfboay
P1 GProductien/Bechn g éscamd vppHicutios s 8V sragl MRikkbe Tricl) Nk 'Pork; pp. 51-

Met ?g,d@ %or the preparation and use of antibodies for
t herap 3]0 pur poses are described in several patents

i ncl udi Mphelhybrid Call Bids cAVBORRS B vV in cell SRiurdBidia.
6, 383 157; and 6, 165,464 and are incorporated herein
by

fethe rbridomps selldine dsestablished, #bearps Waintsinet opra variety of

200NR6k ARy B RO e S BhS S R a
l\/bnocll_onal ant f gé [ g@%‘s%gr%% PGUrar yef os%t%gé{&lggﬁd]??glrﬁn
r odedigm. rMbIﬁde_gthe hyylered celdines trmere stired| addypredeinesd in any
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nitrogen. Frozen cell lines can be revived and cultured indefinitely with resumed

synthesis and secretion of monoclonal antibody. The secreted antibody is

25  recovered from tissue culture supernatant by conventional methods such as
precipitation, ion exchange chromotography, affinity chromatography, or the like.
' The antibody may be prepared in any mammal, including mice, rats,
rabbits, goats, and humans. The antibody may be a member of one of the
following immunoglobulin classes: IgG, IgM, IgA, IgD, or IgE, and the

30  subclasses thereof, and preferably is an IgG antibody.
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l[imtations to their use including the induction of a
human anti - nouse i nmunogl obul i n response that causes
rapid cl earance and a reduction in the 20 efficacy of

the treatnment. For exanple, a major l[imtation in the
cMmoetosse of rodent nonoclonal anti bodi esposugdeeso22se:
anti-globulin response during therapy (Mller et al.,

Bl ood, 62;,988-:995.1983:. Schroff. et al., Cancer, Res.,
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bi ndigss, 1984 MiEedbeer LG NE@r &30t 604-6085 Wo#4; MOkddA et al., Nature
@C{?E@%gr‘l* evg!;ss ~ 67 WD 2004/ 008946 PCT/ US2003/ 022892

: 74 E85)syehanipodise ars Fgthintha spaps o thig imvention and

r esGeedRbriiadeife! i al  .dysfunction and a shift in the
bal ance of pro-angiogenic /anti-angiogenic factors

t owar ds A ghasharmdisingtiverto dhecdell AisiootecintiquenBprtieh-Baal virus

ant i i t _inventjon.can be 5 .used as

an SPPI Bt A8 AR Byl (R SRR e Fon el A s e

fTh e mslﬁimdnﬁm@awgﬁ& det A5 Jf g \GeB SV 641607-960, 1%83; Kozbor
our er ant j bodies many as 'six, eight,

or ;a%ﬁkaf‘?ff‘zpiﬁlﬁ’t“"%t4r 83 11280, 135t Rngber Sl Migods m

ant iBaghdisgy0 12 1:0B0- P12 398Y). TY&@RtHl e p&@éﬂu%ogﬁg@ loPRB1ating

mntE@an_ nti-hypertensive drug (e.g., nethyldopa,

hy d ERFSS AT ViYsfrera g switablresourse, gespatly o infeated cetlylinet dvdr

mediegsis ; - ' . i 3,

o T B O oo B @ F kR D Bl T,

ecl dhpsells arpweshad nd onltwbdin dnrpgropsiatvieald chlonaedium.

28Nt khad] & lfically bind to, the sFElt-I|
r ec_eg%%{}@ér%g ,r@}eal@%?aﬁs&%%é %y° %f%&ﬁ’sth?(ﬁ‘gbﬂiuﬁ Ehdeart .

Theglentifi¢dindhe prostied of theEpdieinl Bari hied] 9t1ea andRéd) aal

des&_ri ed hy Kohler and M Istein (Nature, 256;

495" rmed antibody secreting cells can be identified using standard methods
known in the art. Other methods for producing monoclonal antibodies, such as
recombinant DNA, are also included within the scope of the invention.

25
Preparation of sFIt-1 Immunogens
sFli-1 may be used by itsel{ as an immunogen, or may be attached to a
carrier protein or to other objects, such as sepharose beads. sFlt-1 may be
purified from cells known to express the endogenous protein such as human

30 umbilical vein endothelial cells (HUVEC; Kendall et al., Biochem. Biophys. Res.
Comm., 226:324-328, 1996). Additionally, nucleic acid molecules that encode
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1975) and Canpbel | ("Monocl onal Antibody Technol ogy,

The Production and Characterization of Rodent and

Human Hybri domas” in Burdon et al., Eds., Laboratory
Techni ques in Biochem stry and Ml ecul ar Bi ol ogy,

VA D46 E| sevi er Sci ence Publishers, Anst eCcoas03/022892
1985), as well as by the recorrbi nant 20 DNA net hod

des e et. al Sci 246
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hybﬁ?ﬁiﬁpeé%l?%mﬁ &bt émﬁrffél R%r 5@&?@%%%@&9@8 (eg. E.
des‘éblzﬁ@ﬂiﬂ&ﬁlﬁiaﬁﬁ{ééﬂs?é/ Ko eycaped MIstein (Eur. J.

| munol Toid 511-519 %6 has been w dely applied 25
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t her elnc h est,abl i
andaﬁ%%n%g]e% Pl ona &‘?ﬁ%, QU 1o ILRET ﬁ%ﬁ’ﬁ? Substant] %&%Wcal
andtqaatrgqiaclid | dfdire sPTty]parmab layid s@@le{i&%rx@éﬁnﬂﬁg@o GS?Bzg&

est node any .mammal i an subj ect i ncl udi ng
the nRFPEETT M‘I@mﬁ%ﬂ?% iHsBtidessam beamnigngtel nreferhiyy Wranghe
canafi@s sedibAst AbRbre B8N0 25 %lg@élﬁgreater, and most preferably
PCT/ U820031022892 according to the processes of "this

| nv &8t30060.t78, & oy E0Gaminp aciga et greften prpf@cabbft the amixfo acld

| cel.l s
R ate/VeAdch a0, AR et e e, i BfFeral 3%
ny eldsnticat &1 the sequenageti €104t 34, elHeyepiidbscad be ddniBertially obaihed

e cult vat e nd subcultivated indefinit.el

197 it fohds Biidte it PRI S e kGHEH s FLsRIEdhS For
pur Mesefeld bolidaplisd MeMOH (SMfenct, 18213011307 1|9¥5W’ We%r&%hﬁx% may
sel ected for, fusign are |ynphocytes and their nor nal

di f PSromrestialy predakls Wﬂ@%ﬂeew S&Ph #hcy Bippagrth 959 e temated
ti spapide Ena%ﬁih@ e\ﬁth davapeof tﬁ@ﬂ?obl@@éﬂhﬁ@ ch?srﬂeﬂ@ a%%nfe;&ewﬂl

use of spleen cells Is preferred, since they
kydzegradinoride.agd mep@m niified bppeparativefHRIE iiogly Waters

| 20" 0 OﬁUﬁd f&ﬂaﬁ ﬁalségﬁ%.%}lgg},% A FRRF il ek pﬁ PR SHSLE™

propagatl on of the fused hybrid. Myelonma cells are
t unor | s.derived,fro ma cells. Mirine nmyel oma
cel | | %é‘ Ctéogﬁfff’é‘wé’fﬁngl‘??élﬂp‘g‘f‘%@ exampl e, fromthe

The mventlen also includes finctional equivalents of the antibodies

described in this specification. Functional equivalents include polypeptides with
25  amino acid sequences substantially identical to the amino acid sequence of the
variable or hypervariable regions of the antibodies of the invention. Functional
equivalents have binding characteristics comparable to those of the antibodies,
and inciude, for example, chimerized, humanized and single chain antibodies as
well as fragments thereof. Methods of producing such functional equivalents are
30  disclosed in PCT Publication No. W(Q93/21319; European Patent Application No.
© 239,400; PCT Publication No. WO89/09622; European Patent Application No.
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Anerican Type Culture Collection (ATCC, Mnassas, VA).
Human nyel oma and nouse- human het eronyel oma cel |

i nes have al so been described (Kozbor et 15 al., J.

I munolL, 133:3001-3005, 1984; Brodeur et al.
MBHLWPHBHET6 Ant | body Producti on Techni ques andCTUS2003/022892
Applications, Marcel Dekker, Inc., New York, pp. 51-

63, . ' - ) i nt ai in
M i e s A R R

| i ned,8 k5,55t edshiof wbith is fereinimdogpomstedibpiaheehcon a vari ety
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Fr 0268108 @bin 4 inft8shatétertBan’ EMING0 gl hﬁxﬁ%ﬁj%deﬂtibodies ar

indefinitely wth resumed synthesis and secretion ot
nonG&ieeTisl inmrmpglebylins Timmuneglobulin clzainsi dy fidgmets #reof (such as
rec ' { . . erpatant b o .
Comaant smar R B bl BB AR Afbes St efpodics which
exc lrenigm roinimatsepynapleyivedfrbmmonyhuatan dnbinnggisaiv, Mythods

e T SO BERR b e
ant i\msﬁlynmeii mﬂlﬂfbnl;rgmbgmlz@jé A@i:hﬁza%zliﬂzﬁAlgl,ISflgdSQ%,P@gS and

I o urn classes: , ,  Or ,

na Cone: tire Ratipascaser e B 2005 foereenlioh pupenized

l g Gaﬁﬁﬁdd?@ﬁym%cﬁﬁ ek 2904/ ﬁggﬁgs‘kﬁu@%ééﬁg%{oqg ﬁ'ﬁ%ﬁa spurce

While the preferred animal for producing nonoc
ant ithsé i es-Humano Fhese nohvduinay emincorvid ssidods asooftdnmeferdd to as

icn £ i_bodi e be used and na rove

150 e DT AT RO R B e Bt R sl B

xﬁi byt ivation %mgiwk&n%lyﬁﬁeﬂoﬁnﬁi %abwiné"tm)ﬂles L&;b@smlaiowninthe
- ti I es a nc er " an R Iss Inc.

O BB R yetertc Shy LS AL Yot Ricibmann at 1y Do 435375
deve2anoss;faad Vietieyd @41 GIdMRe, 230088536 1988), irr?g%%sﬁﬁlﬁng
by sp %0|nﬁ the genes from a nouse anti body [ ecul e
of

dpPRaprether (IR Aeapecss fordhe gorrespradingrseqianbesgdme s
2 ol SRy B byeanalio b ARG SO
Ne ugrdibgdies whersin substantisily 134 han 60 4nt6@Gumae Sdriabledonatan Ris
ar e bR o PO soueiroph e i species (e
for example, U.S. Patent No. 4,816,567). In practice, humanized antibodies are
typically human antibodies in which some CDR residues and possibly some FR
25  residues are substituted by residues from analogous sites in rodent antibodies
(Presta, Curr. Op. Struct. Biol, 2:593-596, 1992).

Additional methods for the preparation of humanized antibodies can be
found in U.S. Patent Nos. 5,821,337, and 6,054,297, and Carter, (supra) which
are all incorporated herein by reference. Thé humanized antibody is selected

30 from any class of immunoglobulins, including IgM, IgG, IgD, IgA and IgE, and
- any isotype, including IgGy, 1gG,, IgGs, and IgG,. Where cytotoxic activity is

72



are described below. As another alternative to the

cell fusion technique, Epstien-Barr virus (EBV)
immortalized B cells are used to produce the

nonocl onal anti bodi es of the present invention

( Brambamek4D. et al ., J. of Gen. Virol., 64:69pcTa82003/022892
1983; Kozbor 15 and Roder, J. Imunol ., 4:1275-1280,

1981, t hod I "
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produc:| ng m)noc SHAF At A %L{?‘g%@gepqrw%m
DNA, mameloaﬂsmﬁbcﬁﬂiés{dbtt bal. mupmg BBern6ORQLLS, Tbmol., 147: 86-95,
inFQ éi 25 Preparation of sFlt-1l nmunogens sFIt-1

y )USed by itself as an immunogen, or nmay be
at t achedsii@bR m&amki %Ehe?ﬁﬁh%'hﬂm%lﬂo 4t a%m] ;
such as sepharose bgads sFlt-1 gl ahﬁ %q%£EVﬂndl
cel MomelgnH apiibadigsreayshenedee ﬁemgph@ gﬁmpmtaéa otheuibin elsman

h | | | | H JVEC,
UNBt1e, M%kdﬁﬁ@%oéénﬁ) et?nra?, %?ogltrs)% ?}gf:sg, °§‘E gﬂ%ﬁ%ﬁ a mouse is

Kendal | et al
226 Ppxdered8; 1996). Additionally, nucleic acid

l et/ ﬁglz 3@5‘%@% g‘gﬁ‘%g?fﬁ 7‘%“1%‘% d’ﬁ / 00893? Heglewhain agtibesy

| ns dimgeehts, nlso kaowas h’lﬁgk%ﬁmfaﬁﬁb% ﬁ@]héle—cﬁﬁﬁtantlbody
cel |l.s usi n%gst andard r econbi nant tec ues

Sui PRFREAL, I reqombuaant pelypepides. whiely typicelly bind mmberder
baC b&c@;&tbﬂs%eé%%d@leﬁ% cﬂntaﬁt?@agledne ﬁg‘n}%%&;fea&ll a%h}x‘i@) frlable

g E. . coli), and manmalian ce
c el %"5"3’“‘35&141 AdRRiicid saqrensefViddethered o bidesy ohd&sgraad ofind

T e
r eqmtqr@nmnpg.lmgemh Sugteplinlaeniap baa Shibrt, Fek 1€ SEpae Eelected to
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once they are linked so as to maintain the target molecule binding-specificity of
the whole antibody from which the single-chain antibody fragment is derived.
25 Generally, the carboxyl terminus of the V; or Vy sequence is covalently linked by
. such a peptide linker to the amino acid terminus of a complementary Vi and Vi
sequence. Single-chain antibody fragments can be generated by molecular
cloning, antibody phage display library or similar techniques. These proteins can

be produced either in eukaryotic cells or prokaryotic cells, including bacteria.
30
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al bum n. Peptides include any am no aci d sequence t hat

is substantially identical to any part of the sFlt-1

am no aci d -sequence corresponding to GenBank 10

accessi on nunber U01134. Peptides can be any |ength,

pMET WPHI9B36 10 ami no acids or greater, nore ppetesablsso
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25

30

Further, the functional equivalents may be or may combine members of

any one of the following immunoglobulin classes: IgG, IgM, IgA, IgD, or IgE,
and the subclasses thereof.

Preparation of Functional Equivalens of Antibodies

Equivalents of antibodies are prepared by methods known in the art. For
example, fragments of antibodies may be prepared enzymatically from whole
antibodies. Preferably, equivalents of antibodies are prepared from DNA
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region froma mammal other than a human. Such
humani zed anti bodi es are chineric i nmunogl obul i ns,
i mmunogl obul i n chains or fragnents thereof (such as
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sy efj¢rensees of anti bodi es) which contain m micrmis2003/022892
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we [ e art r.reviews see Vaswani a
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t herch@brelys fomancsrebdhdin LESRADdLAg se ces of

a 28 %r&an %?ti)body. %co?g‘}lﬁgﬁy, sgggé%%lﬁﬁﬂ@g& encodng
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subst antSuahhly 883 o bmﬁ leialﬁtsatﬂ% human. vari abl e

By

donmi n _has. been substitute fcds rasmsyi af agibodies
seqeHéecqlsorrch anbybridomras) tepeqgires theRE-lof alﬁ?saaspldﬁle
U. SyagRadh@iths ,b67). In practice, humani Ze
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U, éﬁﬁﬁi’%‘?ﬁ%wbosq-szl, 337, and 6,054,297, and Carter,
(supra) which are all incorporated herein by

reference. The hunmani zed anti body is selected 30 from
any cl ak#ibety Sereemiegprelfalactin i ncl uding 1gM 1gG | gD,

| gA : i sotype, including IgGl, |gQ&,
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20

25 U.S. Patent No. 6,365,157, herein incorporated by reference.
Therapeutic Uses of Antibodies
When used in vivo for the treatment or prevention of pre-eclampsia or
eclampsia, the antibodies of the subject invention are administered to the subject
30

in therapeutically effective amounts, Preferably, the antibodies are administered

parenterally or intravenously by continuous infusion. The dose and dosage
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than one class or isotype, and selecting particul ar
constant domains to optim ze desired effector

functions is within the ordinary skill in the art. 5
Human anti bodi es can al so be produced using vari ous
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t he si nghieercthai [BvedddfisBRAVaré magARAln b&o Jall} Iha‘#ﬁ% prg-éclampsm
- Generally, the carboxyl term nus of the VL or Vii

s eqPFlHmRs1S or Raxing BRIOPSPSity tordstielnp such roRdisiopre piy epent that
| i néRFeab thd\@xpAdthioR ofsl Gnid %Wd@ br lﬁm% e lcfﬂlﬁf&nﬂé Ys

VL and Vii sequence. Sin n anti ragnment s
canussE geihe mpthods bilthmvenmqna Suck hmmpluammﬁmylegn@gbat
S % te i NS

o B R0 R of A S LR RGPS s
pr okBNAGt used tehbdiate RNA inchrfegenbact eria. 30 73 V\Q
20041008946 PCT/ US2003/ 022892

Combination therapies
Optionally, a pre-eclampsia or eclampsia therapentic may be administered
25  in combination with any other standard pre-eclampsia or eclampsia therapy; such
methods are known to the skilled artisan and described herein. A pre-eclampsia
or eclampsia therapeutic of the invention may be administered in combination
with any compound that increases the activity of a VEGF pathway. Non-limiting
examples of agents which also induce endogenous VEGF production include

30 nicotine, Minoxidil, Nifidepine, Adenosine, Magnesium sulfate, and theophylline.
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Si ngl e-chai n anti body fragnments contain am no acid

sequences having at | east one of the variable regions

or CDRs of the whole antibodies described in this

specification, but are |acking sonme or all of the

cOY22HHO03B6Mai ns of those antibodi es. These eonskaninso2

domai ns are not necessary for antigen binding, but 5

congt,i J1Rj O ' Sstructure of. who

ant Doy e AUTHIGHUE A8 bo LIS LEHERILE i e

t heregfnss whishéndnoerendegermud VEGRprpdakibe lisedsneei at ed

wWith the use of antibodies containing part or all of a
~constant domain. For exanple, single-chain antibody

f r aggubjdcs nioditdring be free of undesired interactions

getmeen ?#oLo i cal nol ecul es and the heavy-chain,

onst ant "HYFERe step or Heptgeniof a sukiei having pisteslgwsie,

act ie¥latnpsia ARG prégtaityl t¥ devd1SjOdRh %Q@ﬁcﬂtiﬂ’[‘é ha ‘i:?om'tored using the

fragments are consi'derably smaller than whole

ant iisRnda andpmpasifionhefithe tiventinay dn gneelerdimedghe bxpression

per ithi_ ' ' .al | ow . ,

D naF S ARG b bISE or9hlot B0 IS P bty Jid, gopin g e
to phsgat a_nﬁlidéﬁu‘%ﬂd,bjr ASFNiy nsdﬂiigﬁ:deu& ﬁbféﬂt&in@ Mbdyybe useful, for
S anti.bo r ts can be., pyoduced on . a . .
lﬁlm §¥W2?=9“ Sﬁ@@@%@ﬁ"w %Pﬂ%ﬁ%% g 2 Bybyiqet or inggessing

f ac disbdsapiopgeskibR] ThepamRaties thaeclettReEBE:Gion bN% sFIt-1

relatively . snmal] size of single-chain antibody

f r afidrie acifamaleculams pelvpentideiok %@mmaw tiap otpession of a VEGF or
ant plordhffeid fci ' I .

o) b el O oF oy R e TR Bl Pty st in e
f r afveRfton. of anti bodi es that have "the sane or
jgonpar abl e binding characteristics to those of the

whol e anti body. 20 Such fragnents nay contain one or
both Fab fragnents or tOweFEaibodnédtagnent. Preferably

t he antibody, fragnentss contain all six CDRs of the
whol e ant?B ,°re%81n5ﬁ8ﬁ?élﬁu?’i‘=éb‘ﬁéma§enég}ﬂ wrktines adwer

t hamodilficatitins s149 bemedb Qe ihiéERoP@estliBelferchiPidladoRit ol VE
CDRs, . are al so functional. Further, the functi a?

equiAQPeHtages iy ggadiipnsyiyck enbediments atsealso within # saepe of

20nehefollohgnd Qkin@M Ng | Munogl obulin cl asses: 19G 1 gM
IgA, 1gD, or IgE, and the subclasses thereof.

Pr epar atillambgeations mientingled Eythisspreifitaionfairiicrdin ficemporated by

Eqyj Li bodi re.prepared by nethods

CyNAED oL BOLLBP 558 SaBLSRA S by L hots,

antapbliciities wamypdeificallgaal @divataliaidicaallty bé mestpwheldny

ant j %odl es. Pref er@%l f; equi val ents of anti bodies are

or é‘s fenge.s Inaddiiqr, U.S. Provisional Application Nos. 60/451796, filed March
25 3,2003, 60/397,481, filed July 19, 2002, and 60/467,390 filed May 2, 2003, are

hereby incorporated by reference in their entirety.

What is claimed is:
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74 WD 2004/ 008946 PCT/ US2003/ 022892 encodi ng such

equi val ents. DNA encodi ng fragnents of anti bodi es may

be prepared by deleting all but the desired portion

of the DNA that encodes the full- length anti body. DNA

encodi ng chinerized anti bodi es may be prepared by

reconbining 5 DNA substantially or exclusively

encodi ng human constant regi ons and DNA encodi ng

vari abl e regi ons derived substantially or exclusively

fromthe sequence of the variable region of a mammal
Clgimgr than a human. DNA encodi ng humani zed anti bodi es

may be prepared by reconbi ni ng DNA encodi ng const ant

regi ons and vari abl e regi ons other than the CDRs

derijved q&%gp ] fr t

corres poﬁ?%ﬁhu rﬁJ ugﬁt?:itd B%lgs %ﬁ’g@*ﬁ% ?Aaérglg SB@%E@@%Y@HSPW
(SKIDRS, idéhé radufichat afitindddiyarBEnteS e Lrd i by pre G i pre-

nmal ot her than a human. Suitabl e sources of

CCRBIRSIPIRClamAsia s Jaid grrenclanpsiaxnmtachantisisisi chatactierized

[ id h
by linSreaf P ] PSSP ETRE niolll AP LTRR s Bempsent yhe s
1 pohgrepeilde @8 naslefidi® RA%] BOIN h¥AhSNeforeRe 1&6r I]e@e].rhe

reconbi ned into equival ents, as described above.
DNA del eti ons and reconbi nati ons described in this

-secéi on fﬁ%/ be c[a,rri ed out by known nethods, such as
t hofe deSEy Pt ¢1AM heWhermin shd goptnound is apprifiedandbedy or

anﬁ'ézﬁtﬁﬁdﬁ%ﬂpf td eni kg and Sel ection

l\%)nocl on %T%@g@?eggggg%algéf%{}esﬁaﬁd purified using
standard art-known nmethods. For exanple, antibodies
can_be screened usin? standard art-known nethods such

as ELI sAlbgusarficlaine [ swherein padcotpoand ige grawthviastoe bna

anal.ysi s. Exanpl es of such techni ques are
fra%éggétrﬁhsréegf'i n Exanples Il and I'll of 25 U S. Patent No.

6, 365, 157, herein incorporated by reference.
Ther apeuti c Uses of Anti bodi es When used in vivo for

t het.t r ecllende aficlginey,ephéreth Qfid BFEvRChaPH #1&ted from the
ecl ampsi a, the antibodi es of the subject invention are

BrOYRRPANSIRG ativassulanendabplédigrosth FavtorBFRGEY (MEBGFL ],
VEGEI8S L PRI B ThEloR (i, (he antibodies are

5. Use of a compound that increases the level of a growth factor
capable of binding to sFlt-1 in the manufacture of a medicament for treating or
preventing pre-eclampsia or eclampsia, wherein said pre-eclampsia or eclampsia is
characterized by an increase in sFlt-1 polypeptide or nucleic acid levels as
compared to the sFlt-1 polypeptide or nucleic acid level in a normal reference

sample or level.

6. The use of claim 5, wherein said compound is selected from the
group consisting of nicotine, theophylline, adenosine, nifedipine, and minoxidil.
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parenterally or intravenously by continuous infusion.
The dose and dosage 75 WO 2004/ 008946

PCT/ US2003/ 022892 regi men depends upon the severity
of the disease, and the overall health of the

subj ect. The anmpunt of antibody adm nistered is
typically in the range of about 0.01 to about 10
ng/ kg of subject weight. For parentera

adni7ni st (Rtio@an ahfisend@hlOREbAR ARnIQBHA R tA B at least a
unit 5 dosage injectable form (solution, suspension,

pogian ef anyFli-h naskicaad soquenict lin the mphanfremesivf € alddjcament for
treaﬁceBt abl e Par ent eral vehicle. Such vehicles are )

P iie PERTSVHI UG RECSEIAMPSA 9T SORMAsE: Syetein saidmegms|asapsia or

AV at : i ' i’ ol uti.on, .

oS S P58 oY 3h Shers A DL PR Ebt S i@ heia
levisrescpoaaesed wethicFis] polsPepadd bx@stleiclasidedelgh Alormal

ol eat e nay al so be used. Liposones nmay be 10 used as
refgtenee samplemidev@lhi cl e may contain ninor amounts of

addi tives such as substances that enhance isotonicity

and chem cal stability, e.g., buffers and
pr eger varhy 88 of A1Find Nt WhewiSsaitiuRlisas hugfes?és%fdgg %{é‘f‘is 8
- i1n such vehicles at concentrations orf abou P
to Ibnudeotidasiin lafetiTher apeut i ¢ conpounds that i nhibit
sFIt-1 Gven that levels of sFlIt-1 are increased in
subj ects having pre-eclanpsia, eclanpsia, or having a

i iti . t that
e eas et (ion HEUAL SRR RA Hlol LOMBria B 1RFF ettt of an
sFlRlaueleic adil deqmings i thel Hamu@efusd of B nidiscmRiR osisyr &l

i nvention. Such agents include small nolecul es that
preyeming pewislanpyia on etlamgisiag wheratE & dqireREBR) psandt setmspsia is

hnu | eobase oligoners, .and .dsR used, to nedi ate RNA
cha e eTAd R R S P KeFrio sy Taslei e Igyelas
contbRe® fd ARERH @1 gg@ﬁbﬁ&@n@% ﬁ%{lgﬁra%?cﬁékégiﬁlﬁqr%%l reference

adm ni stered n co ron W

sampi@ocdhvel.pr e- ecl anpsi a or ecl anpsi a therapy; such
met hods are known to the skilled arti san and descri bed

herein. A pre-eclanpsia or eclanpsia therapeutic of
thg 4 nvention .be, adm ni stered .in conbinhation wth
_ ame/‘1 %o Hﬁetoggilal?@cr ‘é’é”laffgg‘é‘élil?ﬁr QS#I%EA\/E@IOCGSSG(}.
intoRsAIterfdlals RN (SIONASX R0 05 abicdGAR! f IBLEN 2! SO
i nduce endogenous VEG- pfroduction 1 nclude
11.  Theuseofclaim I, 5, 7, or 9, wherein said compound is for use in

combination with an anti-hypertensive compound.

12. " Use of a pharmaceutical composition comprising a VEGF or a PIGF
polypeptide in the manufacture of a medicament for treating or preventing pre-
eclampsia or eclampsia, wherein said pre-eclampsia or eclampsia is characterized
by an increase in sFlt-1 polypeptide or nucleic acid levels as compared to the sFlt-
| 1 polypeptide or nucleic acid level in a normal reference sample or level.
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30 nicotine, Mnoxidil, N fidepine, Adenosine,
Magnesi um sul fate, and theophylline. 76 WO
20041008946 PCT/ US2003/ 022892 |In one enbodi nent, PIGF
protein can be used in conbination with any of the
agents whi ch i nduce endogenous VEGF production |isted
above. Subject nonitoring 5 The di sease state or
treatment of a subject having pre-eclanpsia,

ecl ddpsi &lse@f apharmapesichlcdmpsienet 8pnpHSIAg HRNGE héign
can be nonitored using the nethods and conp03|t| ons

mejeculg encofiag MEHE or RIGHKén ivvmdiwianture bhe mesdivamsit dor
trelin B Bis it e aeBiaich oleRistE hier i shis e dclagpa or
: ecl@fn;@ﬁﬁs dhﬁra@fé@izEQ b9%n iRMEHsdR qutelp [e#)?%g@gﬂdgﬁ r 585 acid

for 10 exanple, in assessing
levigts as eauhpared tmgle| siltal palyjpeptideor nmasaeﬁ‘slenal mda.l SRARE
I essi rapeuti cs that decrease the expression
rdﬁ Hgﬁsgppf(¥ leyglcl ei ¢ acid nol ecul e or pol ypeptide or
that increase the expression of a VEGF or PlGF
nucl eic acid nol ecul e or polypeptide are taken as

par 14.cul He¢ wf aseimpbuhd tHad ehhibiy gfﬂv&tﬁﬁ'actéﬁbgdﬁ?gf to an sFlt-1
Enbodi mrents Fromthe foregoi ng description, i1t

polypppidagin thﬁamamafﬂﬁiaﬁr ohs rrmdctammm i1 teertingsr pm\yerh)mg pre-
crlb d herein to adopt it to

|nve tiaon de
cofiPfiae eﬁg’ T8 A1 P TRETAmapit OF RBIBEIDRErb Shamaeterized
by h BiRréhsdelih 3Fit! he%ﬁ?gﬂﬁ Ofﬂéf rﬁ%léslg giglélgH{&Wa gox%pgtlegﬁo thoél sFlt-

publ i cations ne icatron
1 phlypeptidé ocomgleicaicabliebyl inrefanen eefetdhct REmpANE: le¥éIENt

as -if each i ndependent publication or patent

application was speC|f|caIIy and |nd|V|duaIIy

dj d f
a1 on hURe St BT LE KRS chPpaindbaids ol L

blogﬁs fohBH FARHEBIndR 2003 60/ 397,48 1, filed July 19,
200 and 60/ 467, 90 filed May 2, 2003, are hereby

| ncorporat ed by reference in their entirety. What is
cl g éred 77
Use of a purified antibody or antigen-binding fragment that
specifically binds sFlt-1 in the manufacture of a medicament for treating or

preventing pre-eclampsia or eclampsia.

7. The use of claim 16, wherein said antibody or antigen-binding
fragment thereof is a monoclonal antibody, or fragment thereof, a human or
humanized antibody, an F(ab), structure, an Fab structure, or an Fv structure.

18.  The use of claim 12, 13, 14, or 16, wherein said composition or

compound is for use in combination with an anti-hypertensive compound.
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Cainms 1. Use of a conpound capable of binding to the
soluble FIt-1 receptor (sFlt-1), in the manufacture
of a nedicanment for treating or preventing pre-

ecl anpsi a or ecl anpsia, wherein said pre-eclanpsia or
eclanpsia is characterized by an increase in sFlt-1
pol ypeptide or nucleic acid |l evels as conpared to the
sFlt- 1 pol ypeptide or nucleic acid | evel in a nornmal
reference sanple or level. 2. The use of claim]1,
wherein said conpound is a purified anti body or

ant ilgen- Bhadiang clanad e/, o) (235 PEGk fib Cathdrdin RAiBSbject (ijs

1 e of elaim 1 Wherein said conpoun

selfbd fed o erbDE ol of s R endtl FuRal acimodtut pian g gost-

paigym dpmapg apd ageerhemansai d growth factor is sel ected
fromthe group consisting of vascul ar endot heli al

growth factor (VEGF).., VEGF121, VEGF165 or pl acental
gro The e "((f ﬁ%&ﬁi)l D, whereja saigmop-fugiag subjgctihsalected from the

graup crerasting of heowey hérsgta sheeyl oplgha bosit #dog, capakal e of
binding to sFIt-1 in the manufacture of a nedi canent

for_treatjing or, preventing pre-eclanpsia or
~ecl %{‘rpsn e e slapn d of. ., Br B 24 carlgs wherein seisl rompsl rafciance
sFI hdavalis dsk zeel dwqi@n td DAF/BASR édi% ﬁfé-éc‘laﬁnﬂ%m (lsf{%%@}dpgﬁ ior

| e S C ared to the s -
bR i S TGl o e AR i 2Bl e
reference sanple or level. 6. The use of claimb5,

wherei N §aé dsSpanndsi P oS ?i,q%t 14 mgey&id HriPreference
consi sting of nicotine, thedphylline, adenosi ne,
SaW?? FdFYsl e PagrFamply ok ileyel fromppidpublggle of an anti sense

- nucl eobase ol igonmer conplenentary to at |east a
por4- on Lt-1 nycleic aci.d sequence in the
_ maniu§f actlaﬁreel%%p §§'alrlrneé P{:gﬁgﬁimfl &#d af’ﬁ%egf‘? ‘i‘l‘{f?et? asc oligomer or
saidyiqublerftiandedR N Aeis|sitabdé for odminidtrnips ifar,a tithearsd in a8 aindunt

sufffi€nt €6 teA0RSdand SHlt-1 %El@@ﬁi@sdﬁec@.har acterized by an
increase in sFlt-1 polypepti or nucleic acid Ilevels

as conpared to the sFlt-1 polypeptide or nucleic acid
| ex2dl i The useofEhim 23 e RiC€1id SHTRH PoBbeptRié@bvelSare TdABced to

aleH 8a@l t5 L2500 Ln, gaid antisense nucl eobase
%?laoner i's8 m%%ﬂﬁgfﬁﬁgﬁggPVbes in |ength.

25. The use of claim 1, 5, 12, 13, or 14, wherein said compound or
composition is suitable for administration for a time and in an amount sufficient to reduce
unbound levels of said sFlt-1 polypeptide in said subject.

26. A method of identifying a compound that ameliorates pre-eclampsia or
eclampsia, said method comprising contacting a cell that expresses a sFlt-1, VEGE, or
PIGF nucleic acid molecule with a candidate compound, and comparing the level of
expression of said nucleic acid molecule in said cell contacted by said candidate
compound with the level of expression in a control cell not contacted by said candidate
compound, wherein a decrease in the level of said sFlt-1, nucleic acid molecule or an

increase in the level of said VEGF or PIGF nucleic acid
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9. Use of a double stranded RNA that conprises at

| east a portion of an sFlt-1 nucleic acid sequence in
t he manufacture of a nmedi cament for treating or
preventing pre-eclanpsia or eclanpsia, wherein said
pre-eclanpsia or eclanpsia is characterized by an
increase in sFIt-1 polypeptide or nucleic acid |levels
as conpared to the sFlIt-I polypeptide or nucleic acid

: f rence npl e or level, 10. The
B A el ST an R O o d EorSbouniiifa saliondles pre-
eclampseseeatlarhptio. smal | i nterferl ng RNAs (siRNAs) 19 to
25 nucleotides in length. It. The use of claiml, 5,

7, or 9, wherein said conmpound is for use in

c onﬁVn at The nvéthdd aficlaimh 26/wherdi® Bl WheROIBRGH résalpre%ﬁon is an
OAU-T- e %éghar naceut i cgll .conposition comprising a VEGF
e gnFHl SERNBPIag8lafians he manufacture of a

madl camant for treating or preventing pre- eclanpsia

or si a I, sai d pre-eclanpsia or eclanpsia
i ar a @Fﬁhfé\g)% &ﬂﬂé}ﬁlﬂgr@c@mudﬁ hatmeliorgiss ppepelatpsia

or @ﬂaﬂﬁpﬁhei;eﬁd afdtlod 8BpSsiAs 068\.‘59?}1'1?% cefl tﬁzﬁeex?a%stses sFlt-1,
de or nuclelc acid
E?g% Z’gé példgfwmba, éqinduﬁgepgmmggdganchcomparmg the level
d
of Wmma%‘b"%@ B AL SAREAGLEE o MHPGRURRRE of 4

nol ecul e encodi
comppeindawiththe kavel of pelypenjidsrexpressiontinagecqnte! eell anpeorﬁacted

by 4id eahAERE! AMRRALNW BBl BLECRELATRRLARY or SELATRS 3

I's character ncredase in SE
polgpeniidel asiap inciedse ind\he levehof smdﬂé&ﬁ@ﬂ drd’IGqu)cﬂﬁbépnlie

acid | evel
defE SR LR e OGP0 2 » onPBd B s ner-tampsia
or ectempsia.s growth factor binding to an sFlt-1
pol ypeptide, in the nmanufacture of a medi cament for

treating or preventing pre- eclanpsia or eclanpsia,
whex%ei n A aiath@d of Rlehafisg a c@hp%ﬁhé‘ﬁﬁ’a%'aﬂlélﬁ)rates Bre eclampma

v E]&Eact %gl Ze?][l%{jéq' an .i.ncreasein sFlt-
OF SHRE mprYng sAntacing ool ﬁbatsqxpfessqs an sFlt-1,
VE@®| ypBIGF ﬂ@l}@’é})ﬁ&@ wethGa t?a‘h'dﬁidt@ E&Iﬁgbﬁ‘n@ a'iﬁ? %ﬁ&garmf ZEhe

reference sanple or |evel use o

biolggicabaciivdy of mﬁmgpmﬁmwa@cbc@mﬂta_ctad by seidcioslidate
confPoanll Wlf@ﬂfeqéva'dﬂilélggwﬁpactmﬁf @fa Gorfttl 'cbl1 s ENch2d by

or antigen-bindin gment
said candidate compound, wherein a decrease in the biological activity of said
sFIt-1 polypeptide or an increase in the biological activity of said VEGF or PIGF
polypeptide identifies said candidate compound as a compound that ameliorates

pre-eclampsia or eclampsia.

30.  The method of claim 28 or 29, wherein said alteration in biological
activity is assayed using an immunological assay, an enzymatic assay, or an

immunoassay.
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specifically binds sFlt-1 in the manufacture of a
medi canent for treating or preventing pre-eclanpsia
or eclanpsia. 17. The use of claim 16, wherein said
anti body or antigen-binding fragment thereof is a
nonocl onal antibody, or fragment thereof, a human or
humani zed anti body, an F(ab')2 structure, an Fab
structure, or an Fv structure. 18. The use of claim

12, 313, The néthd® of Whahele) 28 ahh L Q&H&?&h%‘ & r&se in the
conpound is for use in conbination wth an

exarﬂssmh;l@\eqlpebmlogcaknmmcbf s8@ sFit-1 pobypepadobr at aicmate in
erein said subject is

4,

Eimkssiip 155104 e baploisa bt ralsg oy B Tpalsbelidentifies
saf I and a

Ao, RBRAAR o B R sy B TR Bp o
echompshwiman subject is selected fromthe group

consisting of a cow, a horse, a sheep, a pi g, a goat,

a dog, or a cat. 21. The use of claiml, 5 7, 9, 12,

nor nmal sFIt 1 Ievel

|1§ egs . m@ﬁ%p%‘g dﬁ%ﬁlf?”&gza ?fﬁl/'lmu“éﬁglegaalp iorates pre-eclampsia
or @él@mgﬁﬂaagaaa infetRéd 8@1‘11?{;‘[?&1?%ete%tm§ %ﬁcﬁﬁg %E:tvg&% %ﬁp&z

sFIt-1 [evel of grea han or “equa
pOTFbepm@amf a gtcamﬂm factobin the freseh2e of 3 candidaw, cdmiipﬁi&lﬂ[]wherem
sai d nornma ference sanple or level is_a prior

a dg%\fﬁﬁeemo%a‘ Ing Felff kel biBdBEdewogsaid RBliubpolpeptide and

_ 7 ant nse_nucl
seif R tsbor T NGISEhCR SEVE) POIIEC ERmBPEn S E¥iles svig,
carawdat@bsm atihd®Bs heb hhﬂ@ha@ﬁfbe’l@ B mpSiH ok 6l

to reducg sai dSsPI ?@f | evel s i n1 gal subj ec?ﬁg e ﬁ{ebﬂ;

use of claim23, wherein said sFIt 1 polypeptlde

| ev, ere | evel tQ or less than

wbort 2 et ah £18n 32 rwicraiscsid candidate ponpound s a
pol¥geptRle. 14, Wwherein said conpound or conposition is

SU|tabIe for adm nistration for a tine and in an

amount sufficient to reduce unbound |evels of said

sFlt-1 polypept|de in said subject. 26. A nethod of

i delti f yPheymathedrafslaith 3havhermm sast gtovsthfretoetd YEAS ar

PICY ecl anpsi a, said nethod conprising contacting a
cell that expresses a sFIt-1, VEG-, or PIGF nucleic
acid nolecule with a candi date conpound, and conpari ng
the | evel of expression of said nucleic acid nolecule

i n ¥Bai d Aeldthabof riehetyihy asaimhoosd dhAahe:liorates pre-eclampsia
or eclampsia, comprising detecting binding between an sFlt-1 polypeptide and a
candidate compound, wherein a compound that specifically binds an sFlt-1
polypeptide and prevents said sFlt-1 polypeptide from binding VEGF or PIGF is a

compound that ameliorates pre-eclampsia or eclampsia.

36.  The compound of claim 35, wherein said compound is an antibody

that specifically binds sFlt-1.
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conpound with the | evel of expression in a contro
cell not contacted by said candidate conpound,
wherein a decrease in the level of said sFlt-1

nucl eic acid nolecule or an increase in the |evel of
said VEGF or PIGF nucleic acid 81 nolecule identifies
sai d candi date conpound as a conpound that aneliorates
pre- ecl @Msi dlercorglandif2laid3s, Wrrémishiddopipaindiisn

26, wherein said alteration in expression is an
fragmenizali shif-1,\VEGEneePiQ.i on or translation. 28. A

nmet hod of identifying a conpound that aneliorates
pre-ecl anpsia or eclanpsia, said nmethod conprising

contacti mg a cebhatha
P1GF polypeptldg mnthég%§§ﬁsﬁ'g§gagg§p 1$ﬁg \%ﬁifbrPWSF

- nodeipacidngolecelel ptvlgpeptuie exﬁagmsnmherﬁ)fmdch q@ohymert thate
in said cell nt a 3 aid candldate conpound with
refiH%eS| érte%SflOIbgwr}@ ef 2 phamacgpieallyacgepighlecarmere| |
RGO bRt et GANS o OO 18 L TRONTE foriiflMaflon to o

pﬁgnam@mmgi in the |level of said VEGF or Pl G-
pol ypeptide -identifies said candi date conpound as a
conmpound that aneliorates pre-eclanpsia or eclanpsia.
29. A nethod of identifying a conpound that
anel i orates pre-eclanpsia. or eclanpsia, the nethod
conprising contacting a cell that expresses an sFlt-1,
VEGF, or PIGF polypeptide with a candi date conpound,
and conparing the biological activity of said
pol ypeptide in said cell contacted by said candi date
conpound with the | evel of biological activity in a
control cell not contacted by said candidate
conpound, wherein a decrease in the biol ogica
activity of said sFIt-1 polypeptide or an increase in
the biological activity of said VEGF or Pl G-
pol ypeptide identifies said candi date conpound as a
conpound that aneliorates pre-eclanpsia or eclanpsia.
30. The nethod of claim28 or 29, wherein said
alteration in biological activity is assayed using an
i mmunol ogi cal assay, an enzymatic assay, or an
I mmunoassay. 82
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31. The nethod of claim26, 28, or 29, wherein a
decrease in the expression |evel or biologica
activity of said sFlt-1 polypeptide or an increase in
the expression | evel or the biological activity of
sai d VEGF pol ypeptide identifies said candidate
conpound as a conpound that aneliorates pre-ecl anpsi a
or eclanpsia. 32. A nethod of identifying a conpound

t hat 3@nel
o AT O ARG REH IR o S3L 8BS R B8 sy

frgm 3 j6ctal t%a%u%%m ol 3 8@1’ dlﬁglt%élg;ﬁaé@ sy ectes havmg,

oﬁlﬁiﬂmgié Sopf umieve Wi bed- Bclaﬁpgﬁ(tfr%@ﬁﬁlpsﬁ‘a Sﬂiéﬂem alevel of
ween . sai'd sF

n i ndi n
S %63%1'% L BRI IRGEHGF O erruoRg i e dgyelop,
preadciampuidbflatlempeigpound i dentifies said candidate
conmpound as a conpound that aneliorates pre-eclanpsia
or eclanpsia. 33. The nmethod of claim 32, wherein said
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can at'e a conp
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said sFlt-1 polypeptide from binding VEGF or P1GF is a

conmpound _t hat amel i or at es pre ec]!egf;rﬁpm a or eclanpsia.

- 36. 4tne dbwpd@iaeturement of 3 lexpleofdiree RUFTH pelypprtideoinias
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The compo a|m3 V\here|n sai d 80 IS a
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OrARIPRESItY 4R feye E’B’nﬁf&ﬁ? PSR OF BBMEEE. hyper t ensi on
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measurement of the level of sFlt-1 in said subject sample, wherein a level of sFlt-1
greater than or equal to 2 ng/ml is a diagnostic indicator of, or a propensity to

develop, pre-eclampsia or eclampsia.

43. - Use of a measurement of the level of free VEGF polypeptide in a
sample from a subject in the manufacture of a tool for diagnosing said subject as
- having, or having a propensity to develop, pre-eclampsia or eclampsia, wherein a

level of free VEGF less than 5 pg/ml serum is a diagnostic indicator of, or a
- propensity to develop, pre-cclampsia or eclampsia.
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84 39. Use of a neasurenent of the level of sFlt-1
pol ypeptide in a sanple froma subject in the
manuf acture of a tool for diagnosing said subject as
having, or having a propensity to devel op,
pre-ecl anpsia or eclanpsia, wherein a level of sFIt-1
greater than 2 ng/m is a diagnostic indicator of, or
a propensity to devel op, pre-eclanpsia or eclanpsia.
40. ause efscaf WRAGMLRIRGI oFfibd i9el P Plirdd FBAR GF frec
Eﬁlypeptlde in a sanple froma subject
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measurenent of the level of free P1G- pol ypeptide in a
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or %%ﬁn&tyﬂto 4efdp Hle-EA1SBpHAGF cbBFRDsidran 400 pg/ml  at

d-gestation is a dlagnostlc Indircator of, or a
propen3|ty to devel op, pre- eclanp3|a or eclanpsia.

The use of claim40 or 41 further-conprising the
use %f ZF h"ffé‘fs‘?fjcé‘i’\‘éfhﬂ 4.ovhengmn atdoast twe of spid sEl4- b, fses YEGF,
- Elt-1 r eat
or RIRREK oSRPEbEde FIBL T b Al Pl et are aiobiiefrang;
or a propensity to devel op, pre-eclanpsia or
ecl anpsia. 43. Use of a measurenent of the |evel of
free VEGF polypeptide in a sanple froma subject in
the manufacture of a tool for diagnosing said subject
as having, or having a propensity to devel op,
pre-ecl anpsia or eclanpsia, wherein a |evel of free
VEGF | ess than 5 pg/m serumis a diagnostic indicator
of, or a propensity to devel op, pre-eclanpsia or
ecl anpsia. 85 44. Use of a neasurenent of the |level of
sFlt- 1, free VEGF, or free PIG- polypeptide in a

sanple froma subject and its conparison to the |evel
of sFIt-1, free VEG-, or free PIGF polypeptide in a

reference sanple or level, in the manufacture of a
tooI for diagnosing said subject as havi ng, or having
a propensity
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to devel op, pre-eclanpsia or eclanpsia, wherein an
increase in the level of sFlIt-1 or a decrease in the
| evel of free VEGF or free P1G- pol ypeptide relative
to said reference sanple or level is a diagnostic
i ndi cator of pre-eclanpsia or eclanpsia, or a
propensity to devel op pre-ecl anpsia or eclanpsia. 45.
The use of claim44, wherein at |east two of said
sFlt-1, free VEG-, or free PIG- polypeptide levels in
a sanple froma subject are neasured and 85a conpared
canoparbe tar &E&e@megampleemdevﬂehﬂihc manufiuureenfiaftaok fure
of a.tool \ nQS|n sai d subj ect as_ hayi
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The use of claim45, wherein the |evel
a%%h@ﬂ??#%ﬂ ma | east one of free VEGF and free PIGF
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said |evel of sFlt-1 and said at | east one of free
VEGH6and Theawse pf claimgtSe aihergin thedeveli ofgFlial aed af l@ast one of
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leVd1t sFRVeAnd $hid 8 Eaﬁ%@'o‘f ﬁfe'éqﬂE@F'aﬂd% 15233 ﬁ"i‘:‘éﬁ:'u?at@& using
conpared to said nmetric froma reference sanple
a mictgnodesis an dncredyedn lthfahvblmrf isag] sFibi relativetp a least one of

pr opensi devel op, pre-eclanmpsia or eclanp5|a 47.
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free pol ypeptldes in a sanple froma subject;
and calculating the relationship between said | evels

of sElt- free VEGF, and free PICE using a netri
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pre-ecl anpsi a anti -angi ogeni ¢ index (PAAl): [sFIt-1/
free VEG- + free P1GF], and wherein a PAAl val ue
gredBer Usanf 2an¢asuramens obfhscievels afplle- 1i £rea \EGE st firee

at cl ia. 86 49. Th
PIGE PR i S T e Bles e measur i ng of |
level s i éalgﬂﬁﬁn%% {eRioRShip B OGL a3 RV ICHAFR- £ TRROCEGT,

in said level s between nmeasurenents is a
and free PIGF using a metric, in the manufacture of a tool for diagnosing said

subject as having, or having a propensity to develop, pre-eclampsia or eclampsia,

wherein said metric is a pre-eclampsia anti-angiogenic index (PAAI): [sFlt-1/ free
VEGF + free PIGF), and wherein a PAAT value greater than 20 in the subject

sample is a diagnostic indicator of pre-eclampsia or eclampsia.
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di agnostic indicator of pre-eclanpsia or eclanpsia.

50. The use of claim 39, 40, 41, 42, 43, 44, 46 or 48,
wherein said nmeasuring is done using an immnol ogi ca
assay. 51. The use of claimb50, wherein said

i mmunol ogi cal assay is an ELISA. 52. The use of claim
39, 44, 46 or 48, wherein the level of sFIt-1 is the

| evel of free sFlt- 1. 53. The use of claim 39, 44, 46

f lt-1 is the .
ound’ s FITC §o8 ot B 48 et Soifmbafgrige fevels s done
OD\ErH mOWC?‘@m ans} a ghangetnisgid Igwcls detyeenoheasoraents is a

diggAbstid indbatorTdfpreselanfipsid o eolddhpsia> or 46, wherein
said reference sanpl eis a prior sanple taken from
of claim44, 45 or
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megsijirgts duoke Using agimpmenelogmapsssayor ecl anpsia. 57. Use

of a neasurenent of the level of sFIt-1, VEG- or PIGF

nuc cid l.ecul.e in a.sa Iefroma subj ect an
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manuf acture of a tool for diagnosing said subject as

havi ng, or having a propensi ty to devel op,

i oval B oty T2, 3, o1, Nk ehe Gy aroEyeislietne

offiregsHirdt ei ¢ acid nolecule relative to said
reference sanple is a diagnostic indicator of pre-

ec! SUDS! Pholiscist ARP 36 4462 RO RIRRGL Yd R BEYEIFIP s the
g‘e‘&ﬁ'&’gnﬁ g glrzl ?Clarf{J/SEIGl{i or P1G- gene in a sanple

froma subject and its conparison it to a reference
Seqencery, f St [ .
d ﬁbetéj%lﬁéj JRHA & Afw A \y&lﬁ}]eg&n%};léﬁ ﬂgsgt-l is the level

dj ng sai d subj ect "as
oft F‘iggﬁ; to devel op, pre-eclanpsia or ecI anpsi a,
wherein an alteration in the nucleic acid sequence

t hEES r espid §sel dF ddipd 46 fﬁ%ggd\/gvcg_sﬁlan sgi’%gf nuc ~%a&npjl

e inthe le
pnogrsaglaﬁ?/% e sgid g0 l?@ ‘to the level of sFIt-1 or
VEGF or PIGF nucleic acid or polypeptide in a

r efsgt en%eﬁ%@mf‘%ldlﬁl ] Q'SQQ%SW%redrlggiedﬁx%h{%En%r sample is

takeglr @012104 % 1 gugjec? notqlmelmg pre—eclamgma or ec amp31a P
57.  Use of a measurement of the level of sFlt-1, VEGF, or PIGF nucleic

acid molecule in a sample from a subject and its comparison to a reference sample
or level, in the manufacture of a tool for diagnosing said subject as having, or
having a propensity to develop, pre-eclampsia or eclampsia, wherein an increase
in the level of sFlt-1 or a decrease in the level of VEGF or PIGF nucleic acid
molecule relative to said reference sample is a diagnostic indicator of pre-
eclampsia or eclampsia, or a propensity to develop pre-eclampsia or eclampsia.

58.  Use of a nucleic acid sequence of a sFlt-1, VEGTF, or PIGF genein a
sample from a subject and its comparison it to a reference sequence, in the
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or eclanpsia. 59. The use of claim39, 40, 41, 42, 43,
44, 46, 57 or 58, wherein said sanple is a bodily
fluid of said subject in which said sFIt-1, VEG- or
PIG- is normally detectable. 60. The use of claim59,
wherein said fluid is selected fromthe group
consisting of urine, amiotic fluid, serum plasm, or
cer ebr ospi nal quid 61. The use of cl ai m 59, mherein

' £l L] ed from rou consi sti.n
e o1 ool Rrdindioectie St 5 o gt Baviaha Baopensity
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or elpEPEi®d  from the group consisting of a cow, a horse,
a sheep a pig, a goat, a dog, or a cat. 65. The use

41, .42 4 57
sal subj e%PS? g ¢lgim ﬁé 19 Lét’ té'l i gp g’?%?@é\%ﬁ%@gﬂ said
sargplegsa boHdy dbed of saitl aibjed0in Which43id #3t-1 AMEGAS or PIGBks

no@Rally@EQhblesai d  subject is in the second trinester
of pregnancy. 67. The use of claim 39, 41, 42, 43, 44,

46, 57 or 58, wherein said subject is in the third

tri6est eFhobsepsfgnansy, Wﬁ&em'@éﬁd f8e] RfsefdcBdd 3 thé?rouéa
wherein s

corfting o aftihe ‘im“’%‘é:gf%'ﬁﬂt s ISR, Of S-S Bimapiaabihict <

of  pre- eclanp5|a or eclanpsia in a subject conprising
a nucl eic acid sequence selected fromthe group
consisting of sFlt-1, VEG-, and PIGF nucleic acid

nol ecul e or a sequence conpl enentary thereto, or any
conbi nation thereof, and instructions for the use of

saigl Kity t . sja or

eclfg\1 si aﬂeoﬁ?g(? J}%l]ﬂ | t ergllnaﬁa}ff %@l 2&2‘?4&@% the group
congisting |0§ drenflothe]isd neld lsnkoddesas mpnocyte, and a cell derived from
the placenta.

62.  The use of claim 59, wherein said tissue is a placental tissue.

63.  The use of claim 39, 40, 41, 42, 43, 44, 46, 57 or 58, wherein said
subject is selected from the group consisting of: a non-pregnant human, a pregnant
human, a post-partum human, and a non-human.

64.  The use of claim 63, wherein said non-human subject is selected
from the group consisting of a cow, a horse, a sheep, a pig, a goat, a dog, or a cat.

65.  The use of claim 39, 41, 42, 43, 44, 46, 57 or 58, wherem said

subject is in the first trimester of pregnancy.
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| east two nucleic acid sequences for the detection of
said nucleic acid nolecule. 71. A kit for the

di agnosi s of pre-eclanpsia or eclanpsia in a subject
conprising a binding agent that specifically binds an
sFIt-1 pol ypeptide and a reference, wherein said
reference is a nornal pre-eclanptic reference |evel,
and instructions for the use of said kit for the

di aggosi gpfyg g %@Pﬁh 3y Ply3eg) az[H°§|7 oéa(yalxpgyﬂedn said,

ensit e ecl ahpsi a
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Su@ectrledéemlﬁ weéekslpreglanaf free VEGE or free PIGF as
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| A FlIt-1 and free PIG-. 7
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of cl al wherein sai d nornal

of sFIt- 1is 2 ng/mM. 76. The kit of claim73,
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73, wherein said antibody specifically binds free
sHl 1.1 A??(it for the diagnosis of pre-eclampsia or eclampsia i bj
psia In a subject

comprising a binding agent that specifically binds an sFlt-1 polypeptide and a
reference, wherein said reference is a normal pre-eclamptic reference level, and
instructions for the use of said kit for the diagnosis of pre-eclampsia or eclampsia
or a propensity to develop pre-eclampsia or eclampsia in a subject, wherein the
instructions state that an increase in the level of sFit-1 as compared to said normal
reference level diagnoses said subject as having pre-eclampsia or eclampsia.

72.  The kit of claim 71, further comprising a binding agent that
specifically binds a free VEGF or free PIGF polypeptide, wherein the instructions
state that a decrease in the level of free VEGF or free PIGF as compared to said
normal reference level diagnoses said subject as having pre-eclampsia or
eclampsia.

73.  The kit of claim 71 or 72, wherein said binding agent is an antibody
that specifically binds sFlt-1, free VEGF, or free PIGF.
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74.  The kit of claim 72, wherein said kit comprises a binding agent that

specifically binds sFlt-1 and free PIGF.

75.  Thekit of claim 71 or 72, wherein said normal referénce level of

sFlt-1 is 2 ng/ml.

76.  The kit of claim 73, wherein the antibody or antigen binding
fragment thereof is detectably labeled.

77.  The kit of claim 73, wherein said antibody specifically binds free
sFIt-1,
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