t Ba - S Sr BACKGROUND OF - THE | NVENTI ON The present
application clains priority to co-pending U S
wonraesiosi«snal application Serial No. 60/ 646, 333pCTiusem6/002996
January 24, 2005, the disclobsure of which application,
i ncluding the specification, clains, draw ngs and
sequences, is specifically incorporated herein by
reference without disclainer. 1. Field of the
I nvention The present invention relates to the fields
of phosphati dyl serine biology, and to treating tunors
and viral infections. It provides surprising new
constructs, conpositions, methods and conbi nations for
tunor vascul ature targeting and cancer treatnent, and
for treating viral infections and other diseases. The
i nvention particularly provides new phosphati dyl seri ne
bi ndi ng constructs with surprising conbinations of
properties and di agnostic and therapeutic conjugates
t hereof. The new constructs effectively bind
phosphati dyl seri ne di sease targets and enhancing their
destruction, and can al so deliver therapeutic agents
to specific sites, and thus provide a range of nethods
for treating cancer, viral infections and other
di seases. 2. Description of the Related Art Tunor cel
resi stance to chenot herapeutic agents represents a
si gni PROCESTED ANDTGOMPOUNDS FOR AHIO PREPXRATEON OF
mej or pr oSUBSTIVUIW BAPHTHYUTND OLEDERIVATIVERe
desire for a "total cell kill", i.e., killing al
so-cal l ed "cl onogeni c" nallgnant cells that have the
ability to grow uncontrolled and repl ace any tunor
mass that m ght be renoved by the therapy. Despite
certain advances in the field, these are two of the
mai n reasons why many preval ent forns of human cancer

still resi ff ive chenot her apeutic intervention.
FTEI@hQF{gHEﬁ@ﬁé@ﬁ devel opi ng treatnents that approach

ardengl 1Rl ]Jreslehl ﬁwe&ﬁﬁﬂ@la&s kY peeebs fod ’Eﬁerp?eﬁh%‘t?ontlﬁ%ﬂbstltuted
nore anenabl e to therapy than others. For exanple,

naphtbylfitdotd desivetivesrtbatsan be gsed, forrephoplesas lahxlbltpumfmiasuﬁnq gea activator

it 2P AFTY R G S i OHER e B e P Roas Mbrosis, and

other EORTBGNS rbiMInBYR oGt Widdkders.sUch as carci nomas.
One reason for the susceptibility of soft and

bl ood- based tunors to chenotherapy is the greater

BACKERQUND O THE INVENAION and | eukenic cells to
h
B 5 T RN BAEIL K Al g TS o

the plasaiabgal-plaghintdysteme | HAlo! isahsplinddpdl pipdiolop®dnhibascr éftboilstissue type
plasmmhﬂgﬁe rsl(la)dfg,t}l\@t %noﬂmr&?urglgggsgﬁ pas gs&rtn?lggeréqsacgggtgr {Hﬂeﬁr e (levated plasma
levels qalsha[% HeBf 258881 R Wi fca&@l% %%g i hal experiments

ten results In tOXIC SI fects, y
(Knshnamum;, Rlbed,&0f 8% (lﬁéﬁ)e&ﬂb{ Aczenvmtlamsm ahd a?ztamliamptl 1276 (1991);

Cam e dlar Ehiice! PBgalian o i aOFT N s SrdiS ¢Bfena

szrzﬂo%/s%SSdZQAP 19¢4;i Agtar, ddeMolsiasis Q4L T (1199, E@Vbt%d levels of PAI-1 have
However, in conmon Wit h chenntherapeutlc r oaches,

also bpmmdmwdnn ﬂweasaeyuth as polygytisrayaty smdmngen dréadeurnal of clinical
Endogfzrt%%m a5l ?Bol‘ri}s!?rp I85%j 1583 i,ﬂléloﬁ a&%l'l;r% %ogf, ?nsdugec?gyes%rogen

n-negatirve or antig can
deficisnty(Déel, szw nEzB eaind Mzh@i dl Resvardl, 15.e8d 510 (Z0005)heintibody
met ast ases. urt her reason for solid tunor

neutraligatian offRAl-1 acta‘my hes dgepioyad ta yesrlhin mempton phendogenous
tunor mass is generally inpernmeable to nmacronol ecul ar
agents such as anti bodi es and i nmunot oxi ns. Both the
physi cal diffusion distances and the interstitia
pressure within the tunor are significant |imtations
to thls type of therapy Am |nproved treatnent
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Fc region. Notably, the invention enconpasses an
anti body Fc region |inked to "nicked b2-glycoprotein
WO 2006861581 N ni cked b2-gl ycoprotein | no | ongePChiusa®6/002996

phosphati dyl seri ne (see below). As nicked

b2-gl ycoprotein I is known to be an inhibitor of

angi ogenesis (U. S. patent -2pplication publication No.

US 2003/ 0219406, specifically incorporated herein by

reference) the "Fc-nicked b2" of the present invention
thrompyo]ysisypad a@@r@woa@mmqndwmlaﬁowlahlg’lso@e%)sstmﬁfacumon 85, 305,

(1992?(; %C’%jr\é%%lﬁ}a%% un cfl on s Ec} bEad hee ]Iéll&{’ I %%ag]lnéi Ry Fyemple,

condltlhle‘s dréginatingtfoen Iﬁiahndlyhs ﬁfsbﬂl%rdlﬁuﬂld b\@eepreirethfombisS ESronary heart
to the origin of th roteln y@g_eptlde receptor
discage; GuAPERY Faiives apbpOlSEte AV eYRRer dehardrishyia the art for
o t : constructs of the
P e R cer i me and et
wi || have inportant biological and therapeutic uses,
SUMM:ABXtOFaiHE IHMEMTIGNat i's, b2-glycoprotein | is

J h t I b [ t
02 VSRRl Efo}ssﬁ%gﬁ%%‘r et fRilEh
naphtﬁfflui@lo[wddﬂﬁa@mﬁm%bh By LS dsAehibA b8 oPplaSinfidlgen activator inhibitor-1
Sﬂosphatldylserlne bi ndi ng proteins and the

@5 pieH aap ayntbelic intermpdigicn gsefvlon siglsproeessdse r esul t ant
u r|n under
A 28 Preftoteg AR B VRS RIS SRR 10 BB st comprie

react1mysompmg1daﬁ1fonmﬂdl(3)t ons. Such phosphati dyl seri ne

bi ndi ng proteins nmay optionglly bind to other anionic

phosphol i pi ds, under biologﬂaally appropriate

condi tions, preferably yg hysi ol ogi cal conditions.

hi certain preferred enb dlne bﬁ t he

phosphati dyl seri ne bi nding prgteins of the constructs

do not substantially bi he am nophosphol i pi d,

phosphati dyl et hanol am ne (PE). hi other preferred

enbodi nents, the phosphatidyl\serin i ndi ng proteins

of the constructs sh&¥ no de z,rpinding to

phosphat i dyl et hanol am ne. range o

phosphati dyl seri ne bi nding ‘proteins may be used in the
wherePnstructs of the invention. Certain exenplary

phosphati dyl serine binding proteins that nay be used

|deed@wpmnvemm C Proteln S, Factor Il (prothronbin),

F t Factar Q h , )

BBt oft it elRriome AT FHCL 0 20 oy o axvl of
6 to 1cb6arb§1€dtohﬂ@pﬂdﬁalfﬁ’ubstﬁu@&wﬁtlﬁﬁtd&R? sRvpEger receptor,

abb3 |ntegr|n the CR3 conpl ement receptor, the CR4

cBa loierse @kﬂp%fdrtoérﬁfh%t%%ﬂﬂﬂaﬂmiﬁ f3efioj Searbon atoms,
CHacf50R P B o4 531 A3 AERRLP 200 S0l bpa 300G ooy,

perﬂud'mb]kgl afin Epazfrbdm: aoans) alk€Xyhef 1 ©xetipbar atoms, ammo alkylamino of 1 to 3
hosphat i dyl seri pe bindi ng proteins_that nay be used
carbor] gloppeitall l\éﬂl obT 673 paboR poBRe rarerirasoalkpreketnisto 3 carbon atoms;
and Ppreferably annexin V, which are particularly
contenplated foruse in certain enbodi nents, such as in
fmiStdneintegarﬂerrgd)tteé,, i posorres and the |ike. However,

certain. enbodi nents,. the sent in rOV|des
imthe bG8 0T BRI § AHgin b3 REBayoREoREGT b O
operatively attached to at |east a first
phosphati dyl seri ne binding protein, wherein said
phosphati dyl seri ne binding protein is not an annexin
or a phosphatidyl serine binding fragnment thereof,
i.e., Is not annexin V or a phosphatidyl serine b|nd|ng
fragment thereof. Preferred exanpl es of
phosphati dyl seri ne bi nding proteins, polypeptides and
peptides for use in the constructs of the invention
are Beta2-glycoprotein | (b2-glycoprotein | or b2GPl)
protelns polypeptldes and peptldes JO|n|ng a
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found that when an anti body Fc regi on was operatively
attached to two b2GPlI pol ypepti des,the b2GPI
woabospeptssdes fornmed a diner in the resultant PCThREH#0E/002996
construct and the dineric construct effectively bound
phosphati dyl seri ne. Thus, additional enbodinments of
the invention are wherei n-8r anti body Fc region is
operatively attached to two b2GPl pol ypepti des,
preferably where each b2GPI gplypeptide conpri ses at
| east domai R,\/6f . spreferably, wherein the
anti body Fc regi , atively attached to two
b2GPI pol ypepty des, whi each conprise at |east
domai n V of b2WRI, polggeptides

pepti dgs, which
each conprise at | east naln d(gf b24P1 , wherein
the b2GPl pol ypeptides forn1a R When4 ched to
the Fc regi on and wherein t he Ruesul t ant , coff¥t ruct
bi nds phosphati dyl serine, i.e., the b2GPl pol ypepti des
forma dinmer and bind to phosphatidylserine when
attached to the Fc region.‘% preferably wherein an
anti body Fc region is operat er attached to two
where2GPl  pol ypepti des; wherein the b2GPl pol ypepti des
each conprise at |east domain V of b2GPI and
sBipdtoa R4 and Ry areeschdipdepandently, hm@mn, atkrydl ofvh & @ caxbbi etoms,

etlfREEE R YO8 55O ST 15 B ot o204

carbotFubhiBﬂlialo @n@ﬁﬂr@@lyaf%@ﬂ @t 4 daktsdn AGEs SHEATREyRAGH Ituted with 1 to 3
tides, which each conprise at |east domain V of

Rs gOBQSamPrfﬁ@r@H@ﬁ@f atte J spEpon afaess abkoxy of héo Apubpo agorrrsc amino,
alkylafél\‘ljﬁeﬂn teotr 2@:{) ol phﬂ]ts{%lglgg H’lll’lz& o€ di %%B«:Srg atPglau? Lo Eﬁlﬁq{o%lkoxy of 1

to3c$ﬁﬁ§%wnmntaln|ng const r uct of t he |nvent|on |t IS not

%f 6E? cagnstruct conprjse two

B Aol ot Ttharcosioy Ao GPHBrRAlBB R (o 6 carbon atoms, aryl
61 ppnl QPSR dt Jife M’G&’t t

OF 6 o] DS L0 oSN S Rl DAl b S kA e 7 g0 7 carbon

atoms girrgdyd off 2 GPILS paibyp efotiscptionallyetubatitned with t w03 By grovps; and

I d t .d t f ' wh
T R (TN TN,
optiondlSe hibls AU Wit 1 86 B MG at Shipk SBEANRS! o2 8- 7 cBWorf 851'&” (ﬁ'také’ﬁ of 7to 15

in a scaffold that provides the required val enc
carbongaterp PB@OWIY%‘@%IW@E withdt todRs gyeupscaf f ol ds are
osqQnmes and such |ike, containing the
topnx@%@%?&%&#&k%gﬁnkg@%ﬁﬁn humans, any phosphati dyl serine
bi ndi ng protein, such as one or nore b2GPI
pol ypepti des, should be a human phosphati dyl seri ne
bi ndi ng protein, such as a human b2GPl pol ypeptide(s).
As human Fc regions can also be used, this has the
advant age of providing atotally human therapeutic
agent, which should reduce side-effects, such as those
associated with i munogenicity. The Fc regions for use
in the invention are derived froman anti body or
"1 mmunogl obul i n", i ncluding polyclonal and nonocl ona
anti bodi es. The Fc region provides the resultant
construct with the ability to stinulate host effector
functions, in order to enhance di sease treatnent.
Al t hough human Fc regions are preferred for use in
humans, Fc regions from other sources may be used,
such as nouse, rat, hanster, rabbit, nonkey and the
i ke. For pre-clinical testing, both the Fc region and
t he phosphati dyl seri ne binding protein can be sel ected
fromthe sane ani nal species in which the pre-clinica
testing is to be conducted, e.g., a nouse Fc region
and a nouse b2GPI polypeptlde hi the art, antibodies
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have significant |upus anticoagul ant activities. The
present invention thus provides new receptorbody and
woeb@lsdss const ructs effective in the treat nenPCofUS2006/002996

cancer, viral infections and other diseases. These
constructs include those that effectively bind
phosphati dyl seri ne targets4i-n di sease and enhance
their destruction by increasing host effector
functions. Addltlonﬁ Conj ugat es, Conpositions and

y§ effective alone, the present

i nve hef ess al so provides further

conj Osi tions and rel ated nethods in which
the crRstr r ceptorbodles and pet abodi es of the
i nv S ddi t i onal
biological, ' erapgeufi c agents. Such

"addi tional copjugatep e invention are
"trifunctionalgagentsty hqg the three H
properties of blndln ' r|ne sti mul at ng

host effector functl s and del i ver¥ng tﬁgbg{tache

bi ol ogi cal, diagnostic or therapeutic agent\to th
desired target. hi the foll ow ng description \Ce ”
conj ugat es, conpositions, pharmaceutical s,

combi nations, cocktails, kits, first and second N
medi cal uses and all nethods in accordance with this

i nvention, the "construc{®" include all the

constructs, receptorbodi es and bet abodi es of the
primary invention described above. In the additiona

orphaﬁ%géeﬁg@éliay ac @gl%lgeégl ss%%re%ﬁ i nvention still further

rovi des ’new conj ugat es, conpositions,

k[(lOﬂS]an @tlﬁ&tehﬁﬂﬁlmémwﬁ tB irveeticH deBit @l pré@RSdsIthit icomprise reacting a
recept or bod or bet abody is operatively attached to an

compougd &f {o1gHda ©): f urt her or exogenous bi ol ogi cal ,
di agnostic or t herapeutic agent. The "exogenous"
bi ol ogi cal, diagnostic or therapeutic agent is "an
agent distinct froththe Fc domain already present in
the original construct”. The additional or exogenous
"bi ol ogi cal agent”ineed nqt directlyRpe a therapeutic
or diagnostic ex , 4§ the invention can
be used in con ectlon W th p , [ 1 ncl udi ng ADEPT
enbodi ments, the biol ggi ent may be an agent,
preferably an enzyne, substantial ly
i nactive prodrug to rg tlag active
drug. Such agents and énzymes are descrl ed below in
relation to the prodrug and ADEPT net hod
enbodi nents. As to "di agnhostic agents", preferred
di agnostic agents for attactent are in vivo
di agnostic, inmaging or detectable agent agents. Such
di agnostic conjugates nmay be used in inaging

with a ARy RRRES bintha#ae oﬁ&Pﬂ?ﬁﬁég‘ﬁeﬁﬁﬂn' Haliig h§v1ﬁ BRSoRhula RoM Br and
di seases, in conbined funor inmaging and treatnent, #

further; vitlhe hyidiade astenier ingrediseiampapoiathotrauk(f).ogat e
mar ker to nonitor chenotherapy. Preferred diagnostic
agents include an X-ray detectable conmpound, a
radi oactive ion, a nuclear magnetic spin-resonance
i sot ope and a CEST or paraCEST agent. Suitable
detect abl e | abel s include an X-ray detectable
conpound, such as bismuth (I11), gold (111), |anthanum
(I'11) or lead (I1); a radioactive ion, such as
copper67, galliunt7, gallium68, indium 111 , indium
113, iodine 123 , iodine 125, iodine 131 , mercury
197, mercury203, rhenium 186, rhenium 188, rubidi und7,
rubi di um 103, technetium 99111 or yttriunB0; a nuclear
magneti ¢ spi nresonance i sotope, such as cobalt (I1),
copper (I1), chromum (I11), dysprosium (lI1l), erbium
(1), gadolinium (I11), holmum(lll), iron (I1),
|ron (III) _manganese (rry, neodyn1un1(|||) ni cke
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agent constructs that bind to a tunor cell, an

intracel lular antigen released froma necrotic tunor
woebde/0814550 a conponent of tunor vascul ature (PCE®US2006/002996

anti-cancer immunotoxins or coaguligands). The term

"chenot her apeuti c agent”, as used herein, includes

genes, vectors, antisense-ganstructs and ri bozynes.

Certain preferred second, anti-cancer agents for

conmbi ned use are those that conpl emrent or enhance the

t herapeutic effect Bof the first construct,

recept orbody or betjabody of the invention, or

conj ugat e t hereof, el e®Rszed for a

particular tu erapeuti c agents

t hat conpl ement or enhance thg therapgeutic effect”

i ncl ude radlotherapeutlc agenfis, vasgul ar perneability

enhanci ng agents, anti-84g nts,
apopt osi s-i nduci ng ag cyj-okigs.,
anti-tunor cell |nnunotOX|ns as well as setected

chenot her apeuti c agents. Currently preferred "sel ected
chenot herapeuti c agents" are chenntherapeutlc agents
wi th anti-angi ogenic effectdd as in Table E

enot herapeuti c agents that induce apoptosis, as in

able F; calciumflux inducing agents, inflanmtory
CRoOKICEsRs;HA@2, thronbin, and anti-tubulin drugs from
the conbretastatin f |.y. Doxorubicin, etoposide and

ad¥i R@Wﬁa%aéfi@ﬁ%&ﬁteﬁ@? preferred, w th docetaxel
b .
0% BRSPS SR At bR 08 S T SR8 hagnesiom
bromidh €FaNeBr) mdafyether with [1-methflet- piplel;lddme (WP)I ed&tnaively, compounds of

econd, . di st | anti-viral e ond, .. )
formulf £5) 5k S PrOyEc & B FRa A AT S Ry a4 Sarektivgly with an
alkylifthR@ wngwe ifotad12 R oBIO 8 RlagBEsichh Welt, ava Ial §e @écef)tae Preferred
time of practicing the invention, inclu he range
embogdimesnts qonmrrsa reastjog e s;ompdurdir Qfgfgnmég €o)i d@e@BcneV@V Wlfhdtexylhthlum

at.t achpent th nstru he i nvention. By way
magn Gyt SUTRE, andd o AT AIEE) ation "ae NTRIs,
NQeBOBYC |G’t@§pdﬂ1ﬁdﬁf foRk il (5 S tuai) Gap bo ket wittha E&lﬂsﬁﬁﬁed hydrazine
anti-viral agents as set forth in Table G and
having therfopa®iay, AZT or cidofovir. The invention further
provides a |iposone, |ipid.carrier, conplex, mxture,
supr anol ecul ar structur mol ecul ar aggregate or
i pi d-based drug delivéry sysffem conprising at |east a
first construct, r pilor body |or bet abody of the
i nvention, or a conjug t f. /}ﬁ&H i posone or
| i posome-1ike conposigjon~fray be Nn the formof a
nonol ayer, bilayer, nultinoleculaf aggregate, vesicle,
hel i x, disc, tube, fiber, torus, $xagona| phase, ge
phase, |iquid-crystalline phase, qui d-crystalline
mul ti nol ecul ar aggregate mcelle, reversemcelle,
croenul si.on 4S|on m croreservoir, oil globule,
to profiyge comINYNES Oﬁta%ng adflil e and/ or col I oi dal particl e.
Li posones or |iposone-|ike conpositions generally
conprise an "outer nmenbrane” or bul k aqueous phase and
"central core" or inner aqueous phase. In preferred
enbodi nents, the |iposone or |iposone-like conposition
is a stealthed |iposone, lipid carrier, conplex,
m xture, supranol ecular structure nultinol ecul ar
aggregate or |ipid-based drug delivery system
"Steal thed" |iposones and |iposone-1like conpositions
conprise a biologically effective anmount of at |east a
first stealthing agent in operative association with
the outer menbrane. A "stealthing agent" is a
conponent that increases the biological half life of a
| i posone or |iposone-like conmposition when operatively
associated with the outer nenbrane of the |iposone or
Ilposone I|ke conp03|t|on h| operatlve aSSOC|at|on

. wher




am dase and cytosi ne deam nase. O her than prodrugs,
the at |east a second, anti-cancer agent nmay be any of
woOherssscshd, anti-cancer agents descri bed abovecTms2006/002996

relation to the conbined anti-cancer conpositions of

the invention. For treating viral infections, the at

| east a second, anti-viraleagent may al so be any of

the second, anti-viral agents described above in

relation to the conbined anti-viral conpositions of

t he |nven§% "kits" may conprise the at
| east two nts "in conbination, but
separatel y" ing even nore flexibility in

the sel ecti The kits of the |ﬁyent|on may

t herefore rseNgonh bi iC /(o
therapeutically ef feq{l ve a at :Ist the two

specified agents withfn a si tai ner |or

cont ai ner means, or cont@iners or

contai ner means. The Kits ma oo

i nstructions for using the Buol ogi cal and 9ﬁ€r&§éut|c

agents included therein. |Imaging components may al so

be included in combination, but separately with the

. therapeutic kits. Tunor Treatnent and Rel ated Met hods:

The present invention pro%ﬁbes a nunber of nethods and
wherdis €S for a construct, receptorbody or betabody of the

Invention, or a conjugate thereof Concer ni ng al

mﬂﬁm@smiRpaeheﬂmmm&haand an" are used to nean "at

| east one", " east a first", "one or nore"

pIl0R0 i tlp: ce%aﬂn §F’@B§1meﬁ¢% Hethe BypRtion, RUPRIEYS of a%&"awa (4) are reacted
with & d%ﬁi%ﬁiarfldtﬁl ag¥ntb ?I‘&ﬂwe E&hﬁodnﬁs Bf‘fotrfnﬁ% ? 95 by descnbed above.

rel'evant to t §d’ stration steps I n the treatnent

ngo003y s . ThEtpnssennnVemrdn}alsmqyoﬂdés‘ ontrtic ddsesedimes and other

t resent inventio but different
comp s AR M it re s By FoBH S oo f GrBulas £ (). (),
(5La@p% sed up to and including nultiple injections or
[ aIatlons Various useful in vitro nmethods and uses
are provided that have inportant biol ogica

DETAMDM$GR§PTMN§)E thW@TIaVE&MB IMENd®d uses
EOO(?:I A e ?@g ?{" fhgﬁ)nasgrgtltlln entlgn Iéegl%_s gcg Pn?olrcgslhsleé/ for the preparation of

substlﬁﬂm)ﬁa@ItHwnﬂb\l@Siﬁfiﬁiti\téy tise carige wdell s BihidiRassf gladrhinbgen activator
construct,_ receptorbody qr betabody of the invention,

inhibiggr-I{P Add). %@feérqi%ﬁa(@éq;es of e inyenkion drglydpra digect; R@egnauer oxidation on
t

e mag QR Mg sk b2t P R TRY AR Bt ccnyce

Furthéflmeﬁéﬂ'eé embodinmatshddse mmdntmeslatﬂiy pbecessee that mclude a Flscher indole

connect.i on
syntheRisigygueh ag Wl-ﬁjpﬁ%ﬁﬁﬁ Tazing, aﬁﬁv ihighe oyt o a}hsw%trlé eplipally
substififitd §l1th%ﬁq%ﬁ IRAR? strbsetéd frith BASRMe ttJ‘@l‘i&:@l@' VAd1§ aff |1\§-Benzy11ndole The
provid hé&se met hods and kits provi dé 'specific and

lnvenmledlscb blecoum:@ssefs orocesres ounbingiz msthyl etheptloatagedirewhich a methoxy

sroup e R PO R ARG | B, PRSP SS R CLey VB R e to processes

that 1@6&7%&6& dduplle %6?&0@&&@ QbsEtuERl thethy kMRYR witlRdpKioN n preferred
bi nds to phosp atldyletﬁanolan1ne as well as

embodimpaprfitheiipveriiqn the tojzoteals pyta-reetested.uct s,
f@gl%j] 0 rﬁ% (Eé “all b aakg glg%cfeﬁ‘erﬁﬂdreﬁe??{o dz% ?‘F‘ﬁc h%HS%albon chain having

|nve ospha

up to 152 garbbin G’@ﬁis pI@ferﬂﬂﬁfl a6 ﬁlmhtboﬂatdiﬁ‘é, aad ﬁi@heprehdrﬂﬂy Ngo Barbon atoms.
phosphat | dyl ethanola us,, the constructs of the

The tqrpp, @fiel omelydes. hut Faoniamﬂéd {< sEpight nddamoped elaing such as methyl,
phosphati dyl serine in detection nethods and di agnostic
assays. The invention further provides many useful in
vivo net hods and uses. For exanple, nethods for tunor
vascul ar targeting, tunor imaging and treatnent based
upon | ocalization to phosphati dyl serine, which is an
acceSS|bIe and stably targetable narker of tunDr

S . o R o, e



optim zed or effective anmount of at |east a first
construct, receptorbody or betabody of the invention,
WwOonRo@/080135 ugat e t hereof, thereby causi ng an anPCTHUSRWME/002996
effect. Wthin the cancer treatnent nethods of the
i nvention, the invention further provides prodrug
treat mnent nethods, which gfrerally conprise: (a)
adm nistering to an animal or patient with a tunor a
first pharmaceutical conposition conprising a first
othyl, a5prep Yk seProph Sftibylnisaltsh seschuiWothuiot, ntieatylnivensnidmeo-pentyl, n-
hexylORRI 854§l Y associated with, covalently Iinked or
conjugated to, at least a first enzyne; wherein the
c OBl ucthe terat bpcmabytly aonsdddicsthgdyfet oo al sarested carbb®/clic group

i t. i njistrat | d (b tl
contaiifft <53 1% oD Mo BiR{oRANY o paeerbon e ploalyl groups may
be maabERAHcior BidycHE 2R hiddfefeibly RBRGCyRIISECON

phar maceut i cal conposition conprising a biologically:

el@M2] i dedemmuiarylgtasatsed bersin refees tousstoaltt metnbgred carbocyclic

L.nactive odr ug; erein the prodrug is copverted to
acomal B3, A PERfbY S B oy i Biekele ripReBE Bt RtowaS preferably
have 6hneimbetsi ank ®ikyclic aiyl g@MpsIFRTFEEbIY Qa1 B) fRABEFU Hxemplary aryl groups
i receptor body or. betabody of the invention |ocalized
includgiphgny] apA@aplthk . The present invention further

p kfle Is i ncer- treatnent

e T o G R A B R LR R o branchied

aliphatiahiyémotarbbh bhaino€ eto & cirber app@istand akdfg@blyectol ¥&rbon atoms, in which

onbi ned apount .of at. |l east a first construct,
a”hY&@%%ﬁt%?{?@@@%Wl@é}uaﬁaay of the invention, or a
Cﬁmlupat[ﬁe k8l @RlanoANhsaked Gash, ArSE ORI, cgipsﬁ-'dtgb%— where R is an
t herapeutic or anti-cancer agent. ner algiry speaking,
alkyl grivep at 1 ke@sarben seowsnprefmatily ¢ 408 errbag atitmsyay pleeiously defined.

agm. pj stered to.the,ani or. pat.i ent befor during .

ofUB1B1 & 756 i ALioRiy B e bein Bl 1 g erovp dt S By an alky
group OF 1 b€b 2B®GY affmd, PRGN tb Bbartdn 8R4, Y9 BERiTRE Ened.

The at | east a second anti-cancer agent nay beé

akfiilal sihe ket perfvereatiiors)” asrusehhdreint refers bsthagrowp RyO- where R is
' "W h t, t d .
«pern B EORIH A o B RabB R RSN SRR AR, Sheiousty

defineds from a singl e pharmaceutical conposition or from

t %)har{lmceut i.cal conpositions adnministered closely

t @Kéé Ihethe rmg ralkylegpangy andfdialigylanainey” ag vsescleniein, respectively refer
to -NHRhhd OIRRE t ' ]! t il or
o RO OIRRE IR s P SRy Ry o
carbont dtems,qusferabty | to 2 capowatondyaspretietdpdeynadf t he

[ ti or .conjugate thereof. "At a tinme
s@gﬁ nt ?€¢ te}magarEJg@g AP heree A7iSTs 18 theggiarRdC O e h
1[0819]t heherh& afdlogens 8F Ailo, 2QL |1scRAFHRREN, r@ﬁg ﬂ): cl;Hrlr(Zrine, bromine,

~adm ni stered to the animal ‘or patient ‘at
fluoringjogiqdies: to the admi nistration of construct,

r t orbo ar betakody of, the inventjion, or _ X
B0 ol Ber 8%?’%% aéi‘&?fﬂ%ﬁf?l&:f gﬁﬁ?%fﬁlgﬁ% Rsryly yhere R is an

alkyl goup cUetl6Scalich ek B3 fledioasly defihédrasd &yl GGk A6l %'oup of 6 to 14
spaced apart to allow the two agents to exert” their

carbonjafipes proviopsly dgfesst i ¢ effects, i.e., they are
el al_ " bi ' L fective tine .
01, SR Bty ront AR S8l ks UM ol B3 Cygupere aryt s am
aryl gromgyofitetoaindanbat &o@e ag previvasigdiefiaéd. or patient at a

| ically effective time prior to the construct,
% tg W&%“E?H@@%%Byn%ﬂ ’t[)%éw%b%rﬁmi ¥siers &r beryllium, magnesium,

calciun® QtoHEAMEbAEE &R adi@h, @t @ biologically effective time
subsequent to that therapeutic. Any therapeutic or
anti-cancer agent may be used as the second,
t herapeutic or anti cancer agent in the conbi ned
cancer treatnent methods of the invention, including
any of the therapeutic or anti-cancer agents descri bed
above in relation to the anti-cancer conpositions and
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The at |east a "second, distinct" anti-viral agent is
in reference to the construct, receptorbody or
woetmmsdssof the invention, or a conjugate theprPeofUs2006/002996
being the "first” anti-viral agent. The at |east a
second anti-viral agent may be adm nistered to the
animal or patient during agm nistration of, or
substantially sinmultaneously with, the first
anti-viral agent of the invention; or before or after,
i .[8023] s ekhedrmns rin@ngamih based aidh | ‘enganit base, bds ushé hetems refer to
anti-vi.ral t of I nvention.
compBiids et SR i) it 850 o PRer b fRE My uledons n an
aquec®d séltibn W(Afrﬁémﬁgﬁmer)t fholdogles ONbhH et edpiiire iy ﬂ@gen 1ons (Bronsted—
t reat ment nethods of .the invention, |nclud|n any
Lowry hasegh endier melecilss ot iong & denndel any Bl§tEOT PRI o) farm @whtﬂalcal bond
(Law%@ﬁ&% ti-viral conjugates, conpositions and kits of
he 1 nvention. The foregoi ng cancer and anti-vira
t fee24yeriThentetnn Chigiraliediceepas, vis lukedlidrein, tefiaroto/echdngcal entity to which

T R T I (F T S —

refers3H GEhaRidY edtlif ASA %ﬁrf'ﬁ‘.lmsfér R ARHS f34 drideREENGEN Qikdtain hydrlde
injection and the like. For "treating viral infections,

acceppas tontainardagbanys gioupt blygride acalepuorsfladud@ rer, exadeiple GWIOh@canone and

benzai%ﬁylg% gﬁyétiﬁl%%c%éﬂ @?%g f ?rrﬂg%‘f@gag%%b 91 ]?W’eém ¥t ak}e Tetrahedron

Lette;@@lgl”m%i?! (;”JIDBW Tbﬁlkhwéﬂ q. o T s, Phe APPRE HubE 2802198414 0(2002); and
localize to the site of the tunor or viral infection

Ooi, T} 1 alb@g@r@eéﬁﬁw& Zwﬂééé?- 64092).0t her suitable routes
g S 5548k B35S PR g i

that 133(Ealphlblle toif 8lea®ing a,méthylretlsey, rus\dleainbad,nfoﬁ eSdntiplé,| 10 1Snifey MIB. and March,
nmpl oyed, as described fqr other nnunolo%lcal agent s

1., Adpafiged Orpignie ihengsirys Walsy 3559, 2Qlle et 10ap 03 3 atker

n [
dons SR D FIEDE E00c099, AYE, ASSORLAPHIMANII. sodtum -
nmﬂqémﬂﬁd@mmémnbhkﬁdns Adm ni stration", as used herein,

T e g s SRR et ety
eas11yQﬁ§iilé&Qzﬁtf?orﬁ Q%e@l?}lenét&ra@&e%%‘iﬁﬁe%ﬁhlw C*E)fa%plé?s médv%jg Sbups
time(s) effective to exert a therapeutic effect.

includsabufli are nadimiedtoy halidss, suth p;, doreixpapleo (4 Briveddpand swl:bnates such

I s _generall referred art, for its sinplicity

o5, fob RS BB o B SRR E e rer m
" qo0p 7 TRl @iibodimeAR e ib@doh ard dfefed!to pedt¥ssaB that involve
all neans by which the therapeutics are delivered.

Oppenayghpridatiomt Prsferred anestsf éhq ingeniivagelaiedo Sinpenaies axigation on a
magn Gt AL, B2 el o B8 B8 Ly o B BT ERA B Mgy Preferred
processes e&hpma reectimrin@mpound sﬂﬁinm&muepll ments, it nay be

desirable to fornul ate or package the cells in a

sel ectively perneabl e nenbrane, structure or

i mpl ant abl e device, generally one that can be renoved

to cease therapy. Exogenous administration will stil

generally be preferred, as this represents a

non-invasive nethod that allows the dose to be closely

nonitored and controll ed. The therapeutic nethods and

uses of the invention also extend to the provision of

nucl ei ¢ acids that encode a construct, receptorbody or

bet abody of the invention, or a conjugate thereof, in

a manner effective to result in expression in vivo.

Any gene therapy technique may be enpl oyed, such as

naked DNA delivery, reconbinant genes and vectors,

cell -based delivery, including ex vivo nmanipul ati on of

patients' cells, and the like. Viral vectors may be

used, such as conprised within a reconbi nant

retrOV|rus herpes S|nplex V|rus (HSV) adenovirus,
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| abel ed phalloidin (red) and nuclei were
counterstained with DAPI (blue). 3G4 bound to discrete
woegicmssisof t he pl asma nenbrane, havi ng the appeamnanme/002996
of menbrane blebs. FIG 5B, HUVEC stained with BBG3;
FIG 5C, HUVEC stained with 3&4; FIG 5D, - MDA- MB- 435
cells stained with BBG3; afd FIG 5E, NDA-MB-435 cells
stained with 3&4. Cells not treated with HZO2 were not
stained by 3G4. Scal e bar represents 50 rm FIG 6A,
FIG 6B, FIG 6C and FIG 6D. Antibodies to
phosphati dyl seri ne |and ani oni ¢ phosphol i pi ds cause
nonocytes to bi nd ta_t umpe~bl ood vesBel s and
macr ophages to @1iti | t T 1 D mice bearing
ort hot opi ¢ human breas $ were tireated i.p. with
100 ng of control anti BBG3 (FI/G 6A and FI G
6C) or 34 antibodies (¥ 6B~NandET G 6D) three
times a week for two Wgeks. Tunors wer - MB- 435
(FIG 6A and FIG 6B) or MDA-MB-231 (FIG 6C and FIG
6D). Frozen tunor sections were prepared. Muse
macr ophages and nonocytes V\%e detected with rat
anti-mouse M /70 (Mac-1) an )body fol | owed by
with ailaliéyinafiedsReh Ballde-drah at @it HsRBMhalidAHal it SRRt RoMeBr, and
anti-FcgR anti bodi es gave coincident staining patter n% ’
furthepywith adrdridg/pecrotoartoipbestige a Bbmpdundafifotsulagfle det ect ed
wi th hanmster anti-nmouse CD3 1 followed by Texas-red
| abel ed anti-hanster 1gG (red). Nuclei were visualized
with DAPI (blue). RbG 6A, tunor from nouse treated
with control BBG3 $howi ng sparse infiltration by
macr ophages. FIG 6B, tumpr from nouge treated with
3&4 showi ng ab op INdltration. FIG 6C,
control tunor i BBG3 show ng
absence of nonocytes [ to vessel. FIG 6D,
tunor from nouse treat i Wi ng nonocytes
attaching to the lum é@&&/\ascul ar
endot hel ium (arrows). "Scal e bars in FIG and FI G
6B represent 50 nmand in FIG 6C and FIG 6D
represent 10 mMmFIG 7. The silent and inflammtory
phases of phagocytosis. Froff)tunor treatnent studies

usi the 3 nti bqdy, it 1S proposed that antibodies.

sﬁ’é’ﬁglasﬂsmger&af@bagw% Hrallpmpgnesiugm hplidegs heppmagnesium
halide IRe@®¥RER984NG HauaD); ' S lo¥esi
T e FRidne a1 he|’i1‘°écﬁﬂ§g’|h?§'{ém@|'&? gﬁgﬁ’p%rrﬂgég%%agxe”ﬁghgﬁd& In
particulary prefratedrenbodapents dlse diylmagnaspha delsde i atxyinmagndstur beomide
(HXMtﬁ”jDr vessel s and tunor cells (silent phase). Wen

&A1 bodi es such as 3G4 are present, the antibodies

bj0029]t OPfRFerfdddydtiiabedepRrIIRchAE SPfidall RubdiutB@RCr ophage
does not have a binding partner. The hacrophage then

. : ing . | .
dialkylepinehenzaldelyydes and optiogaldy sbsiémtadrietiaramiopyycdyalidniones Optional

. [ . ] r..endot heliumand .recruit .
st 188 8585 TR O BAPEIRE A SRS BB tebe nctce,
are nofdiraie) to, Ele€hrorBwithdawi{gadronpsduth agn®a! cyiho! 1IRox3fArbonyl, and

ody is as effective as 3&4 as an anti tunor

nti
aﬂ<yls‘§8>é'af - Inpagiievialyepreieeed embedingnts pfithevmventinn, deyhytride aeteptor is 1-
LA | ' the F(ab'y), 2. .
ety G0 oBT0A), RE LA e Bl meion e

familiar ¢mthoet skdli¢d indHy axtBBG3) . The tunors in the control
il s continued_ to.grow rapidly (), whereas in mce
(0030 e cOtfF peptis RE e Rueien e b BEpFessys Hrwitipl a ppmpoynd of
formul? (§Y i3 gl cBfisdohByvedEHid@hi 'thﬁ%% i BN, i
si(g):ﬂ ficantly sl OYI\Bd, 1vvi t r? %% F aga‘glﬁgﬂ{er agrren?{%féi?r%agnesmm
at least as effective as 3. FIG 9A and FIG 9B. 34
binding to PS-coated mcrotiter plates is
serum dependent. FIG 9A, the 3&4 anti body was
purified fromcells grown in bovine serum containing
media (SCM or serumfree nedia (SFM. A microtiter
plate was coated with PS and bl ocked in 1% OVA, .
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contai ning the hinge, CH2, CH3, anplified by PCR from
2a4 construct; and (3) nouse b2GPI anplified by
we&Ded@RI4Ss om comrer ci al | y obt ai ned nouse | i ver PERAIS2006/602996

plasmid map is shown. The sequence of the plasmd is
provided as SEQ ID NO 25. FIG 18A. Fc-nb2GPl am no
aci d sequence. The signal-Xeptide ("m gG&k signal seq")
MDVMRAPAQ LGFLLLLFPGTRCLR, which is cleaved, is
represented by SEQ ID NO 18. Position 1 indicates the

salt, agq ghydpde agreptentionredyce-aaepErpneg phfoaimplagb). oin nraerrsi gravesses, the

' el he ] ' nce of .
o B g SR o ogm
chloridsch iaghedinmpsulifonait, driradnesingiuifatear e i ndi cated, as are

d ins 1, 1], 111, FY and V of nmouse b2CGPI. The Cys .
- MR ATe attisylsiygmetimed mocssauRup e drgnpvR s oddation, as
depictb@BEHRLE 1,Befo%GP! are shown in bold and shading. The
amino acids in underlined italics are part of the
positively charged region involved in recognition of
ani oni c phospholipids..gﬁs gqino acids in double
underlined italics are par?‘of t he hydrophobic | oop
required for binding to Iipid nenbranes. The sequence
of am no acids beginning with those involved in Mg
recognition ¢f anionic phospholipids and concl udi ng
with thgse that are part of the hydropghobic | Qop
; prondi nBxMeBTH i d rerbrangs, N
EAHCRI 'PS SLTARRK, [is S
; Ani no gﬁ%%ﬁggﬁgéﬁggg'Pgroﬁu <
constant region and human b2GPl to prepare hunan ]
Fc-b2GPI (Fc-hb2GPlI). The human | gGl avy chain
constant region (Accession nunber PA 857; SEQ HD

NO 21) is presented starting with the CH domair), I MPP65°C
whi ch nay be deleted. i a human Fc-hb2GPI, the ir}gﬁcmo
(hinge start matches position 1 in FIG 18A), huyman 2
CH2 and human CH3 domains are followed by human b2GPI
(Accession nunber 1d ZA;, SEQ I D NO 22), shown to

include domains I, Il, Illga 1V and V. The amino acid

sequence of an Fc-hb2GPl ijs SEQ ID NO 23. The donmain
structure of human b2GPI. el y matches

t ha 3
b2GPI (FIG 18A)5 including the |ocation @ 6 CeHlis
O]
4t are part

resi dues involved in intxa-domain disulfi
formation (bold and shaded), agri no aejcds thé
of the positively chard&d région involved in
recogni tion of anionic phospholipids (underlined
italics) and am no acids that are part of the

Generdllygln oplutibn of b-moghaaedinagdhfldshyie indiohgnt ¢ dddpd ¢b a solution of

. nbr anes,, hl .p. underlined jtalics). The sequence
Grigngf ﬂ%ﬁ%@&@%@ﬁ?}hﬁ? o e #Gétm qfv@ﬁ\?gawawms of 1-methyl-4-
piperidofie QRIPPY | Phe RkuAL ANk &rPRIZREQ ﬁ5y ?arﬁrl%gfeﬁr\ﬂt}g g.'8rbgluivalents of 1-

with those that are part of the ophobi c
methyl-&girieriddng GMPB) ongt fige hourki phelmiemeianesled to ambient temperature and

enc RSP OPICCIS AN, 5 S0 000G o

organi@Riybr RRMslembeGwith heptate OAER] uoRtblileto W8SC, 80 % to 90 % of
transfected into CHO cells wth FUGENE 6 reagent. Two
crystaling &-(p-mpethoxynpehthaen-2 silibeptantl 20me. was har vest ed and

e [ i-crotiter plat
R L L —-
includiflyAydiSeatbahs, dudhudsi fonexafiplehslkark bnd sidlodlearsResnati@Rydocarbons,

Mﬁre erforned in_1% OVA. #8 apnd_ #18 are two different

such ag, ?fﬁé‘gﬂ'@iea E¥leRss elisylbemrengs. sgd by ltelenss; ethers sushepdonexample,
and anti-human 1gG HRP. The vector is the negative
control, which is the baseline. FIG 20. Fc-nb2GP
bi nds PS on PS-coated plates. In this binding assay, a
mcrotiter plate was coated with PS and bl ocked with
1% OVA. Serial dilutions of Fc-nb2GPl cell culture
supernatants were perfornmed in 1% OVA. #8 and #18 are
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U S. Patent Nos. 6,093,399, 6,004,555, 5,877,289 and
6, 036, 955, each incorporated herein by reference. A
wouoremsidsy preferred coagul ant for use in coageRCTAEDE/002996
is truncated Tissue Factor (tTF) (Huang et al, 1997;
WO 96/ 01653; U.S. Patent 5,877,289). TF is the mgjor
initiator of blood coagulation (Ruf et al, 1991;
Edgi ngton et al, 1991). At sites of injury, Factor
VII TVIla in the bl ood cones into contact with, and
tert-bigiyhagthylethet Elomese stlistituitad fubeas prendi diesined; and winddes @sch A éor example,
F conplex, in the presence of the phospholipid
Dhﬂ?éﬁé%b@@, activates factors DC and X. This, in turn,
| $6053] t On tideher Q5gBREs| FTBheihvédtoa bk ReR A8 tdnkiek @B ¢h the process
cultimtely, a blood clot (Ruf and Edgi ngton, 1994).
depictef én pekesib] A muchisd Qf(éélglérr on lower thew thet indéqatad in the description

(1T I ' L Ci: t_r.an: Iy . . .
providge Hobue, ARk il 8t 03 el 1 AR RBICR iy is not carica
out at oerapdrstueds higlgnithand8°C.ower coagul ati on i nducing ability

tqﬁg Ta%%ée TF,gSt ne et al, 1995; Huang et_al, 1997). i

THEH s Thedmrodor plsp sdaies faprpessaesdbetitagiede fispher indole synthesis.

. . . C . .
PR e e e o T AL G vdrazine
having thetformoulavascul ar endot hel i um by neans of a targeting

anti body or agent, it is brought back into proximty

to a lipid surface and s thronbogenic activity

(Huang etal, 1997; U. S|| Patent Nos. 6,093, 399,

6, 004, 555, 5,877,2§§ a@? 6, 036, 955). A coaguligand is

t hus created that sele/{kve hrngb&tﬁ t unor :

vascul ature. Truncat as seWtal advantages that

commend its use in vasScul ar targered coagul i gands:

human tTF is readily avail abl e, d the human protein

will have negligible or low inmundgenicity in nman;
is readdWRith b Wetdn® té Hirbdf.lgfﬁél@tah iRle. | ParBXNSTY gi%ﬂ%rﬁ'd RO omprise

including mce; and targeted tTF is highly potent
reactinge e@yspoynd af forrgde )t he acti vation of a cascade of

coagul ation proteins, giving a greatly anplified

effect (U S. Patent Nos. 6,093, 399, 6, 004, 555,

5,877,289 and 6,03R,955). A range of suitable target

nol ecul es that arefavail abl e on tunor endothelium but

descri bed. For Qrgets may be
utilized, such™as endoglin, sel ectin, P-selectin,
VCAM I, | CAM |, PSMA, ligand reactive with
LAM I, a VEG-/ VPF rece FQE\\ ceptor, avb3
integrin, pleiotropinydr [ n u;gcgfatents

5, 855, 866 5, 877, 2809; Bér r ows etal, 1992; Bdrrows and
Thorpe, 1993; Huang et al, 1997; Liu et al, 1997;

Ohi zum et al, 1997; each incorporated herein by
reference). Adsorbed targets(@re another suitable

. rqup, such a G-, FG-,  TGFb, HGF, PF4, PDG=, TI MP,

with aiﬂYﬁwngs i 5’8%( E&“seu’t 19 PLOGHOR 2 Gpmpoy f-og%lggff)ét ed
fibronectin isoform (U S. Patent Nos. 5,877,289,
5, 965, 132, 6, 051, 230 and 6, 004, 555). Fi bronectin
isoforns are ligands that bind to the integrin famly
of receptors. Tunor-associated fibronectin isoforns
are targetabl e conmponents of both tunor vascul ature
and tunor stroma. The nonocl onal anti body BC-I
(Carnenolla et al, 1989) specifically binds to
tunor-associ ated fibronectin isofornms. Qther targets
i nduci bl e by the natural tunor environnent or
followi ng intervention by man are al so targetabl e
entities, as described in U S Patent Nos. 5,776, 427,
5, 863, 538 and 6, 036, 955. Wen used in conjunction with
prior suppression in normal tissues and tunor vascul ar
i nduction, MHC Class Il antigens nay al so be enpl oyed
as targets (U S. Patent Nos. 5,776,427, 5,863,538,
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invitro and in vivo. The lack of thronbotic effect of
the anti-VCAM 1 coaguligand on normal heart and | ung
woesmassispas t hus expl ai ned, at |east in part: PCIAIS2006/002996
absence of phosphatidyl seri ne, neans that the nornma
vessel s | ack a procoagul ant surface upon which
coagul ati on conpl exes canasxenble. In the absence of
surface PS, anti-VCAMI*tTF binds to VCAM | expressing
heart and | ung vessels, but cannot induce thronbosis.
I'n contrag, ing vessels in the tunor
show coi nci t ex n of surface PS. The
coagul i gand{\t hus bj/nds Y\o tunor vessel s and activates
coagul ati on ly to form an occkysive

t hr ombus. ng //
tunor-specific thro ects ant1 >YCAM |
coagul i gands, the speFific e pressﬂ n of
phosphati dyl seri ne onr, t he | u pal rface of tunor

bl ood vessels al so alTwed t ent 0 explain

t he prothronbotic phenotypeR@bserved, but Kot —CHs
understood, in earlier studies. The PS expression
plays a significant role in the prothronbotic state of
tunor vascul ature. Follomhg? their discovery that the
"representative am nophosp i pi d, phosphati dyl seri ne,

eqGj f.] I ; t Lpal: .

¢ JO0SPE i 2 BRI fin, B8 Ly B e Sel AT aitleny iy drazine
hydrothleride Py 1smethgs dphcnlinatrazdtd)er 1-alipheapihcsipiol-(4pi ds

had potential as targets for therapeutic intervention.
methopgh TP GALGFEe L HeP et O B HBPBBA G IR Er ) A8 R 5 |-benzyl-1-
phenylRfd@&ih By @Hh16Hi GATRN Pﬁﬁfcﬂ%ﬂ? g?@l%ﬁé’d PrdcEREISE ke HDR involve

am nophosphol i pi ds” phosphati dylf serine and
the repfhbmpi@g@t@ﬁhé@ﬁ%m@ﬂdmlm- (PE). Once the discovery of

phosphati dyl serine as a ép cifi4 marker of tunor

vascul ature had been pro en™Pie i nventors began to

devel op a range of phosphati dyl geri ne-targeted

i mrunot oxi ns and coagul i gands fqgr use in Eyror
As explained in U S. |[Patent NoJ 6, 406,693,
\ nvestigating the potentilal

ay\seri n® t aBgBMNNig-HGh |t
n or t |t t’Uno —_—
bqyenﬁﬁsgg@e endi P //E/#%%ﬁ% t hat -NH,CI

MeO

naked anti-PS antibdti es had a destructivg effect] on -H0
tunor vascul ature in vivo in thg absence of any
addi tional effector noiety. The |abili ty-0f
anti - am nophosphol i pid anti bodigs to both specifijcally
| ocalize to tunmor vascul ature and to exert a o
concom tant destructive effect, leading to tunor
necrosi s, was nost unexpélt ed. These di scoveries gave
rise to tunor usi ng—unconj ugat ed or "naked"
anti bodies th \dyl serine, as
described in i ncor por at ed
A . oef.fects in

art-accepted ani mal nodels are de rated in U S

Patent No. 6,406,693, afl extended herein, the ability

of am nophospholipids to act as safe and effective

targetabl e markers of tunor vascul ature coul d not have
Genergly i sysapsioned eqvigiplaytampuats of lPrpetbox maphtBalep-giteptan-1-one

ond N e gt ARy n e RO SR LA P g o for fve

hours.i l@wnqronﬂiﬁﬂrs%)f S)elgascg@laﬂcmﬂ of BPI—]](”jiﬁfe;haﬁelrars udhlielﬂas tigf sﬁsﬁ@lsion at one hour
: il in .di t t et
intervEl " ATGeutivaly g 0@k of B84 cUren et tpresction mixurs

segregation creates an asymetric transbil ayer
(WIlliamson and Schl egel, 1994). The inventors earlier
denonstrated that PS is translocated to the surface of
tunor vascul ar endothelial cells and that this occurs,
at least in significant part, independently of
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am nophosphol i pi d, phosphati dyl serine, but not to the

neutral am nophosphol i pi d, phosphati dyl et hanol am ne
WORE)6/08TH58 9D2 anti body is al so nore specific POT/US2006/002996

ani oni ¢ phospholipids than is the natural [|igand,

annexin V, which strongly binds to PE, in addition to

ani oni ¢ phosphol i pi ds (Bl atkkenberg et al, 1998). As

detailed in the present application, the inventors

found that 9D2 and annexin V |ocalize specifically t

continuopsly. dihesesHbimganixare iy reflixaddor pobenr dijhé@ci wisth heptang, caed treated
with @ﬁ@fé o ;(g a:[‘ﬁ |§gnven d g{le Q h?sr?éé‘%gse %ra ta | ghd tlg g}gaglc phase is

washqnﬂwﬂ}n fvateir clyd s@ﬂech’e)almcaﬁ luﬁﬁate cphagiptatibh DU@Sn E:@cbliﬂgﬁ@' Y5°C, 80 % -
cone ex osed he surface of tunor vasc

85 % BhGgPRLIIC e L TjsEhory ap hibalerrod- S Rsn i Eoindplsris obtained.
t {0056 L h@l%@@éétl()ﬁ ﬁgplbﬁa% 8Hem P EarHe Sﬁeﬁlﬁ)rﬂﬁﬂ ?Emé LRGhASR solvents,
to energe fromthe present inventor

mcluq@mg-)glpwmm shehsierfonexammle,gmomambk 1 phd pripeholid; (ﬂlﬁtrlhﬂ'sﬁsuch as, for

T R PR M S A
xylenw@mgmﬁgzaﬁemmdmaﬁl%ﬁ@t ed using two independent
ents that bind selectively to anionic
ngﬁh ol firthsr embedimsatisishe lamntm;jgne r@ofion trewEErpedn the process

p
depictg% Jf g%ﬁg%\/%ﬂ gﬁaﬁgagg?f(gh%eryt}% l | da 116 q}?odq%:rlqﬂmn provided

abovehi gh affinity and specificity to phosphatldylserlne

a i oni ¢ phesphol i pi ds adsorbed to plastic, as
" 680 e oot Setnebtacrion pocsmessbaiiavans medst sher clesiage

{ [
Pfefef?édnﬂfé%sfé%oa%’% OB PR p R G s E e AL bl b Yipfegfice.
PreferggdcproG@ssermnamprise Mabiingls cdmpdadiof faddild (9n t o PS, CL,

PA, PI and PG as found previously (Andree et ah

1990; Schl aepfer etah, 1987; Boustead et ah, 1993;

Bl ackwood, a 1990R_ Recogni tion of

phosphat i |on|c phosphol i pi ds by 9D2

anti body s Identjyca n the presence and absence of

serum i ndi i ng i nding does not require serum
co-factors t ndi i oni hol i pi ds,
did not ré%U|re Caz2 Ni , Qdi ng of
annexin V did requir | ocki ng| studi es on

PS- coat ed pl at es showed tha 9D2 afd anpexjn V do not
bl ock each other's medlng t94PS, i cates that
the two reagents recognize
PS nol ecule, or, nore likely, differently packed3forns
of PS. Annexin V is thought to bind to planar PS
surfaces, whereas anti-PS anti bodies are thought to
bind to hexagonal |y packe@)PS (Rauch and Janoff,
1990). Both fornms are probably present on PS- coat ed
with ap pthebdemethdaingaasst oqupduse aontposed phifpratladRes
(Exanple VI) also serve to show that antibodi es which
effectively conpete for binding to anionic
phosphol i pids, i.e., bind to essentially the sane
epitope, can be readily identified once a reference
anti body (e.g. 9D2) is provided. The present
application also shows that 9D2 anti body and annexin V
specifically localize to tunor vessels, and to tunor
cells in and around necrotic regions of all tunors
exam ned in vivo (Exanple VI). Between 15 and 40% of
bl ood vessels in the tunors had
phosphati dyl seri ne-positive endothelium i contrast,
none of the blood vessels in normaltissues had
det ect abl e external i zed ani oni c phosphol i pids. The
PS- expressing tunor endothelial cells are viable. They
| ack markers of apoptosis (active caspase-3, TUNEL),
are norphol ogically intact and netabolically active,
and the vessel s are functlonal at transportlng bIood
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denonstrate that these tunors are nourished by

vascul ature with exposed ani oni ¢c phospholipids. The
wanvictoamss ef fect of 3G4 is nmedi ated, at | east PCI/USA06/002996

t hrough danmage to tunor vascul ature. Histol ogica

exam nation of orthotopic MDA-MB-23 1 tunors from m ce

treated with 34 reveal ed ggrarked reduction in the

vascul ar density and plasma content of the tunors.

Local i zation of 3G4 to tunor vessels preceded

macr ophage i ngh o tunor Regessel s, inpairnent of

vascul ar funétng evel opnent of necrosis. The
vascul ar shuté paty\ern of necrosis are

consi stent w unor
vessel s. Cent fval of a

peripheral rithof tumo /XYhi s
pattern of tunmor cell Kjilling Js charlacteristic of
VTAs (U.S. Patent No. 855, 86, ). It

i sthought that VTAs are€mpst ef; rve st vessel s

inthe interior of the tunor Bgcause high inO&rstitia
pressure in these regions contributes to vascul ar
col | apse, hi contrast, many directacting tunor

t herapi es are nost effective against the rapidly

di viding tunmor cells in the @Il oxygenated periphery

of the tunor. The inventors therefore expect _that
c émmezﬁm@ IEQWSWSI fhe gther geethyleting pgant sﬁhqr@ruwwomlde (BBr3). Those

r
skllle& trh?u It are ac 1a11\91t111 Q&Htlé]rﬁﬂ %gég%sth éug%g%rfof%s%etﬁﬂgﬁ%ﬁ%ﬁ&f ethers.
V?éﬁldulhrl@f)meﬁ‘errﬁ@pﬁoabsssﬁmvdlvé wnattiyd eHdr SeaRmeeastdedivted in Scheme 3,
5, 855, 866; Burrows and Thorpe, 1993; Siemann et al,
be]-OWZOOZ Sumet al, 2004). As with the other antibodies
used herein, 36% therapy is well-tolerated in
tunnrbearlng animals treated repeatedly with the
t herapeutic dose (4ng/kg iScheined, three tines a week).
The m ce retained normal physical signs, coagul ation
par ametgr s, bone marrow cellularity, white blood cell
hi st ol ogy. Mani f est ati ons of APS et e not

F al-oM2001a; b) : f
hlgh oncentr. ons of Seinﬁﬁbﬁh?t|al in \bltlng
phosp oI|p|d dependent coagul ation pathmayslha
substanti al safety margi n exi sts between the
t herapeuti c dose and the dose that prol ongs
In suohqngmﬁssﬁsj osolutioresf li-benzyl/d-(6-Tithaxyviephtaknilayl-3-pentyl-1H-indole in

onsi d the question whet her PS becapes .. .
ety L G LU Sro L D 1T AR LRGP By P mide in methylene
chlonh@ﬁﬂ @S tHereSultin@npRERSS SIBHA) h&atd BRIBPE, arkl th@?ea@ﬁon is qtuenched with
| ammation), where cytokines, hypOX|a and ROS m

as %usnhu@oe o divarytiveide iniwatevb Tho wegrnes ang aquchgAayers @re separated, and

i.S occurr pass | e th
the orp ¢ HBEG TP Rced Vi PrEBE” Hipfing Ry RaRElE sl Gh L procuct i
crystallze@€ DT & PHhRIBSTo\Wb 190 % hﬁ@gl-@sﬂi@m igeasy1f1HPMAdo]-2-y1)-naphthalen-
treatment. However, other studies of the inventors
2-ol. shomed t hat treatnent of atherosclerotlc rabblts w th

r’fh% rge?cruﬁh ﬂ ed tnlﬂ gc e 3 Pe[gf l%g%ffogxlngd % tematlve solvents,

ace bat'e aorti C er osc I ons

1ncluduag memmge(hlg‘yathWMmj :mph rag, for ebmnpﬂe lcz}dg:hlwmettlSaﬂeaMﬁi aromatic
t i nes

n shown to be hi eff nd
hyde‘H RS> sech "}SnP%eE@n t lB‘Frfzétn‘isu ﬂ‘%ff diyliglugngs e f he reaction
tempe@'iture]i%% Mbéﬁ%gﬁlcﬁﬁfi‘ﬁ Scl%g&l?, catt b2 mb& &Moobas 5 8°C higher or lower
, 660, 82 5,776,427, 5,855,866, 5,863,538, 5,965, f%
6 004, 554, 6, 051, 230, 6, 261, 535, 6,093, 399, 6, 004, 555
5,877,289 and 6, 036, 955). The present inventors '
provi de naked anti bodi es and vascul ar targeting agents
directed agai nst phosphatidyl serine for use in
targetlng t unor vasculature in the dlagn03|s and




Huang et al, 2005; Beck et al, 2005). As with the
ot her anti bodi es used herein, 3G4 therapy is
worbde/o8oiser at ed i n tunor beari ng ani mal s treat eBCT/US2006/002996

repeatedly with the therapeutic dose (4ng/kg in mce,

three tines a week). The m ce retained normal physica

si gns, coagul ati on paranetEs, bone marrow

cellularity, white blood cell counts and hi stol ogy.

Despite effects of very high concentrations of 3&4 in
than thatandigated 11 tha deseriptign piewidsH ebe s, depradimedwon the particular solvent used
in the¢QRGYLat i on pat hways, a substantial safety margin

exl sts between the therapeutic dose and the dose that

pl@046hg SThedagutioh béditibhaiBselates Vo Wocess€dthhSinkES c@ipling substituted

ive and. wel | -tol e ed anti-tunor agent, ich

ffecti I t whi ¢
methyité{f%mk i S Bed AR B EBHbPToRF e B Dot Which ke
bsti i Il i i .
ST AR i BB A IR ot
In partiegdenly preférred: dnebddimentstthe tetrhzule antyrompiots:tedls S0 piraftrest] :

i th, anti-phaosp I pi.d_syndrone(s). Anti-phospholipid
mmbo@%ﬁ Pbﬁﬁ?@@o?iﬁgﬁggﬁgagésociated wi t h aut oanti bodi es
termed "anticardiolipin” antibodies and "Il upus
anti coagul ant anti bodi es”. These syndrones are
associ ated w,t edi sposjRi on towards venous and
arterial thro ' onbocyt openi a and a nunber
of neur ol ogi cal The anti - phospholi pi d
antibodies in s are thus "pathogenic
ant i bodi es". RAu ol ipFdant i yed in the
human popul ation occur N'n systefm Iy hemat osus
(Branch et al, 1987; Stlaub et jfal, ; Drouyal aki s
and Buchanan, 1998; Smy nov et X uch et al,
1986; Rauch and Janof f, ©1990) e a ated Wi th
recurrent pregnancy |oss (RotBset al, 1995; Rbte
1996; Vogt et al., 1996; 1997; Katsuragawa et al,
1997). Although described for years as .
"anti - phosphol i pi d antibodieg" and "anti-PS
anti bodi es", such pathogenié hntibodi es in fact
wherefn€COgni ze protein cofactors that bind to cardiolipin,
PS or both, not the phospholipids thenselves (Galli et
aR;-R39801s de€0&] hdvkiNei | etal , 1990; Rote, 1996). There

. | S _cansi derabl e heterogeneity in the pathogenic
Br“wk%ﬂyﬁ%@F%@P°¥%§Qéﬁm¥“5ﬁggicardioIipin ant i bodi es have
been reported to recogni ze particular regions on
b2-gl ycoprotein |, whereas hupus anti coagul ant
anti bodi es recogni ze prbrﬁronggn. Simlarly, anti-PE
anti bodi es that occur in|disegge states bind to PE in
conbination with protei gg, sgth as | ow and hi gh
nmol ecul ar wei ght ki ni nogen K), prekallikrein and
factor XI (Sugi and Mhityre\ 1995; X1996a; 1996b). hi
sel ecting antibodie% ior adm\ni strdtion as
t herapeutics, it was"thus tpoughtChihat such anti bodies
shoul d be identified on tiR basis of not binding to
phosphati dyl serine in conbination with protein
whereigof act ors, but rather "true" anti-phosphatidylserine
' J; e u 04/006847). However,
?SH ‘?%g{’]lﬁg g\%‘?’;ﬁéﬁs@u ?glsa%(;%s 4%@%%?(3&“ i body reveal ed
and art inatganicrdriokgantdZase o piddng: DEondsohnt @f ﬂfifﬁﬁlﬂ’i‘ﬁw dyl serine
and ani oni ¢ phospholipids was partially inhibited in
the conpl ete absence of serum Moreover, binding was
found to be restored when b2-glycoprotein | (b2GPl)
was added. This pronpted the inventors to believe that
34 recogni zes an epitope in |ipid-b2GPl conpl exes,
such that the interaction between 3&4 and PS is
dependent on b2GPlI (U.S. provisional application
Serial No. 60/646,333, filed January 24, 2005; Ran et
al, 2005). The inventors reasoned that PS exposed on
tunor vessels in vivo isprobably conplexed with serum
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Bevers et al, 2004). Antiphospholipid antibodies are
known to interact with a variety of serum proteins,
wourtocaRl4sant i bodi es recogni zi ng b2GPI corr el at BCWWSR006/002996
strongly with the clinical synptons of APS (de Laat et
al, 2004b). Therefore, the interaction between b2GPI
anti- b2GPl anti bodi es, anth.ani oni c phospholipid
menbrane surfaces has been studi ed extensively (Bevers
et al, 2004). The present studies al so exam ned the
i sti 8 binding to PS-coated microtiter

pliaL ¢ cells with exposed PS. Using
a/live-ce ing assay, it was determ ned that
nelther b2GPI bind endothelial cells wth
exﬁ(h s 3 n| ecul es_.ar eRgresent

: iS/Qbservation is-
sed flﬁaings denonstrating
that 34 depg¢nds on bi nding to anionic |ipid
surfaces. Fupthernore pbser watd on supports H
reports that” P2GPl h Q| for anionic \
phosphol i pi d menbr alkes under physi ol @gica(CHe)di ti ons
(Wllenms et al, 1996; Beverset al, 2004; BeveXs et a
2005), and suggests that the affinity is great
enhanced by the presence of 3G4. The data als \\ “
denonstrate that 3G4 enhances the affinity of/ b2GPI _~N
for anioni c phospholipid surfaces via the fd¥mation ofN
di val ent b2GPI conpl exes. Wien the b2GPI concentration
is held constant and the(3G4 concentration is
i ncreased, binding of 3G4/b2GPI to endothelial cells
or a pharintacexipaliedcdeptapadalt tidreef. 3G4 to b2CGPI ratio of 2:1.

Qi%&éﬁgié pg%‘ég %{la&éﬁ%&g{% ﬁ%@ggfg@%@a@%ﬁ%a ? pylfppate. In
pamcgr%gg@?&emgege&%w, ufcpé%\gfg gﬂf G@FS gfg&ngg}eeaiﬁ%he Lcﬁﬁﬁ’dﬁ% dr®ormula (3)

rease overa ex bi ndi ng.
is 5-chletdmathypldtitatelzalei(CVERI pn hersait esrects ey tret iederftion, the 5-chloromethyl-

ttefifzals (MY S PHONR RGP G arBl: » SERIRETTY AR od feted. for
example} byPleRstiRs ﬁJInhei‘lh 1081-tetra¥blb ngﬁ%‘lﬁ Qﬁﬁﬁ3,&’»%iliglrdé§]?ﬁ-pyran (DHP) and

o1
presence of b2GPl, denonstratin at nonov

pyridig@m p2apenconionate dEP E3iaprodyic tetrahydaprrap (BEBhprotgsiad 5-

su C ' o0 denonstrated that artificia
Chb“ﬁ?%%ﬁfgiﬁakk?kggﬁé fucts can bind endothelial cells

W[0032¢ X o s@thilPProskishs Whe inbezanrast ol @nicabe isTdilslkaline carbonate, an

.anti-b2GPl anti bodi es increase the affinié¥ of b2GPI
alkalipg,parthyingfal carbpnsts, ap pikalipe kyskoxide eniplkaking saith metah Bydrgpide, an

. e . . | .
amminey & b ] TR P b Bl A Bdiments of the
inventid, theHBorpante driokganadhasa it dnledkliles chrbonatpaticlesst forwikbdple, lithium

APS, 34 has not caused clinical ni festatjons of APS
carbongte, HOASSIHIIRFO QS 1ee PO R CRYONafR T ﬁ%n%ﬂlé]rﬁ%t?ﬂ“ése- by whi ch
arb043pUsE chbtm Eﬁﬁ@&iﬁﬁnﬁ?fh@%b&pkﬁﬁ‘%mﬁ‘a'@) i8 ta%@h@%und of formula
suggest that aPL/b2GPlI can bind and activate resting
(1a): endot helial cells (which do not expose PS), causing
t hem adopt a nore thronbogeni c phenotype (Si mantov et
al, 1995; Pierangeli et al, 1999). More recent studies
denonstrate that b2GPI and aPL/ b2GPl conpl exes cannot
bind and fully activate endothelial cells unless they
are already "preactivated" (Chen et al, 2004).
Pre-activation causes endothelial cells to expose PS,
provi di ng the appropriate ani oni c phospholipid surface
for binding of aPL/b2GPlI conpl exes. 3G4 does not bind
resting ABAE cells or HUVECs in a live-cell assay.
Furthernore, 3G4 does not activate resting HUVECs or
HUVECs pre-activated with | ow concentrations of LPS.
Recent studies report a high correlation between the
presence of aPL anti bodi es recogni zing domain | of
b2GPlI in patient sera and clinical synptons of APS (de

g, o, NN N\ o o
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alone is insufficient to stinulate engul fnent (Devitt
et al, 2003). Second, antibodies such as 3& may bl ock
wo3emmdiased "qui escence” signals from PS-expr e6€siusgno6/002996
tunor endothelial cells, which normally woul d suppress
i nfl ammat ory responses by macrophages that bind to the
tunor vessels and tunor celts (FIG 7). Anal ogous
nmechani sms are thought to explain the |ack of
i nfl ammat ory response of macrophage-lineage cells to
opto Benson et al, 2001; Matzinger, 1998;
zi nger, 2001; Fadok et al, 2001b).
i bodi es such as 3&4 nay evoke tunor
provoki ng macrophages to secrete
ﬁw - an- other ; y cytokines that
dl?ectly danmge tuny M(FIG 7) and recruit
further hosté- (Fadok et al, 199%%.

I deal Iy, eac e mechani sns shou
be reconcil ed®with tHepropods hat~}.uno oci ate
macr ophages can |Rduce tunmor apgi ogen S|s(C§§f N—_
pronotes tunor growth (e.g., Sunderkotter et al,
1994). The inventors thereforeRgpeason that th \a ”
bal ance between the proangi ogenic effects of

macr ophages and their direct cytotoxic effed®s on N
tunor vessels and tumor cells that is determned by

| ocal conditions (e.qg. ,1QypOX|a TG--b) in the tunor

m croenvi r onnment (Breler et al, 2002). It is currently
envi si oned that anti bodi es such as3G4 alter the tunor

m croenviron [ nner vVor s dlrec
cﬁ‘{ﬂﬂ xi\i’éeﬁ%@g%sq"r%wﬁag? %%@é& thss A5 o %)
phosphati dyl serine biology, and optionally in Ilght of
t he data presented herein concerning macrophage

Gdhat nent, the inventors therefore
advantageous constructs or

that bind to phosphatidyl serine, and
er ani oni ¢ phospholi pids, and rel ated
ich a construct or

pepti de that
phosphat i dyl s 3 55 [ 'N&\
i mhlch bi ndi ng proteln or- pol ype |de,N-

recegt or, gand or peptide is linked to an anti bod

[ gbul in Fc region or domain. The FcHNegi

bi ndi ng protein or polypeptide, receptor,

| i gand or“peptide to increase its biological half

life, but nore inportantly, provides the resultant

construct with the ability t ti mul ate host effector

functions to enhance di sease eatment. The :

receptorbodi es of the invention may be used in any of

t he enbodi nents in which anti bodi es agai nst

p h[ﬂ!lﬂﬁp atﬂaﬂ%h&dylmﬁbﬂ&y ploeesssesbcordindtorthe mlvélgidiﬂﬂvelﬁe coupling

t herefore have nultiple applications, _ |ncluding

chloragy ﬁw&%ﬂs B U ngRht iaﬂl pfCtEt Botrhyes dePdond
tunor cells, leading to host cell nediated
anti-vascular and anti-cellular effects on the tunor,
and bi ndi ng phosphati dyl serine on viruses or virally
infected cells, leading to an anti-viral effect in
animals. One of the advantages of these aspects of the
invention is that the receptorbodi es use natura
phosphati dyl seri ne bi nding proteins, polypeptides or
receptors to achi eve specific binding. A though the
use of anti bodi es agai nst phosphatidyl serine is herein
shown to be effective in many treatnent enbodi nents,
t he receptorbodi es could have higher avidity or
specificity than anti-PS antibodies. By dinerizing
phosphatldylserlne bi ndi ng protelns or polypeptldes
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U.S. Patent No. 6,197,278 is specifically incorporated
herein by reference for purposes including further
wenedslosngsand providing witten description sSuppoms26061002996
annexins in a generic sense, their safe and effective
adm nistration in vivo and i magi ng enbodi nents. To the
extent that they clearly de&scribe appropriate annexin
starting materials for preparing constructs of the
present invention, each of the diagnostic approaches
of U S. Patent No. 5,627 5Beneth0 95/19791; WO
95/ 27903; WD 95/34315; WD 96/17618; and WD 98/ 04294;
are al so specifically incorporategd herein by
ref eggnce. Various of these docunents al s concern
gful Eesonbi nant expressi on vect or "Patent No. 14
3 "@ | so proviGE@HAEP1pUr p
te [ n@n i sol ation fromt e £xty
(U. g, Patent_Ko. 4,937,(324ip al so |i ncor pohat ed he
by reference) and annexiyy product|i on by r®&conbi nan
nmet hods. Each of the cl ones |and expr essi on

~vectors of U 'S _gatent\ 5,632,986 are thus —
specifically in ated herein by reference.

)

Patent MNo. 5, 632,986 is al so specifically incorpp I%gﬁé%&ﬂ?

herein/%VWTeferEﬁcéﬁfor pur poses of further descfi
nutanﬁgxgﬂgBXE;}ants of the annexin nolecule that are
subdi vi 8ed ltered at one or nore amno acid

resi dues so long as the phospholipid binding
capability is not reduced substantially. Appropriate
annexins for use can thus be truncated 3235

i ncl ude one or nore donains or cont
acid residues than the native protern, < N
substituted amino acids. Any changes are agcept al SO \_< l
|l ong as the nmutein or second generation annexin N7

nol ecul e does not contain substantially |ower affinity
ani nophosphol i pid. The sane reasoning applies to

Crystalfis G 1 BOBD R Peot Fadeh oD G oA olvelarivly o added fo a solution
of ter Aoyl 1106 on SRR B Bl BASE [ VT g, Cosium

carbortaée &i 07Chy theafaddehioghe Aittusual thealpémivesis hadiedst a reflux temperature
adapted, for use herew th si npl substituting, the .

for fot By Fhgrtame 15 Solyvity T‘i’é‘%&)éflgé}edﬁ%ul%%&spﬁ%@n is quenched with

hydroc%ﬁéﬁé Roid Ahd RAHIGyiEH REePEBhe SUGRINNL FesEd Ezzth%ggiéeggggd hydrochloric

_ et ero-bi functional coupling reagents, s
acid apchingthanelent 26fpolinkisne, foliveadsb wivathr, spalted $q thasdlutioe. The aqueous

i ke, may thus he u . These agents .al so be_ used. .
and orggnt 1 FRRct RAReRRLI e it s e ool Brer nrysiatization a
20°C Yeld320 986f 1 DeiAll-3tasht e [6SAeLicthsdld-Yinl MRy RAkMiBHen-2-y1]-1H-
i herein by reference for purposes of describing the
indoley econbi nant production of annexi n-contai ni ng

CRYAl o a gl l.ej c_.aci uences_ar
ROk e PR LS oM B85 P SR Bt o
tetrazal43-ylutethoxyy-aahhtkalah2 1yl 1 1-idodé BirscrystEliesn Ié)@éﬂi!rably with ethyl acetate
expression vectors are said to be pKK233-2 (E colé,
and hepjseg: [y pageylaly grefsess) ka@@m%%ﬁheafibaﬂéylﬁmwlﬂe%c ithtgtrazol-5-

3. b eqk Py ; y e .
yimettiky A TR0 BB DAL RSEry B EY ARs B bampund i ety
acetatcogiiiladdjli®ptane te axtiats peystaflizatidd. yAddicong depiaedishkseidied, the

by r.ef erence,fo oses, i ncl udi ng further enabling
suspen{og B ek PH%I%BL?I{) Hlicrediees Testliamh c&isdp yiashedgyith a mixture of ethyl
acetatdPdHISRPBIE AYi @8Ed.ne binding proteins in a generic

sense, and their safe and effective admnistration in

vivo. These patents disclose binding |igand

conpositions in which a therapeutic agent is

operatively attached to a targeting agent that binds

to phosphati dyl serine, preferably phosphatidyl serine

exposed on the lum nal surface of bl ood vessels of a

vascul ari zed tunor, and cancer treatnent nethods using
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renmoved by chelation with EDTA (2 mM to ensure

maxi mum enzyne activity. Enzynme and substrate are
woaoosasi4fs m xed together in the ratio of 1:100P0y/US2006/002996

wei ght. After incubation, the reaction can be stopped

by irreversible al kylation of the thiol group with

I odoacet am de or sinply byl9h al ysis. The conpl et eness

of the digestion should be nonitored by SDS-PAGE and

the various fractions separated by protein A-Sepharose

ol00451h dn enaatpscl Hredraensign aptwdesimultistapgirncesses for the preparation of

; ' 4 PG fr nt.s. may be used, preferably. .
subst AP R RRA o B i PRPER| 5 Y 2B T il grfocor 1 oA
1) inhjpitrei $isch preeeds @bmpsike bicd@alsre Of thdXor oMtERb  Wohierting a

t he tgp Fc fragnments to_prepare another type of
compeiRepfdAmyIa {iIP Gravtpund R (P somsHing swpempaymd of formula (5)
¢ qr e r

0 & Bl e ol ARl oo bPRorbR 10 o porppognd of formula
(2), andwoaweitiog 2 caspauhd difdrpulay@pio 4 doramed bf foramistl) ved
resylts. Thu Fc- b2GPl . constructs include conpletely
pham}?ﬁﬂg}‘faﬁ%?%c%%yleﬁqg?é%&ﬁ ics. D3. Other Constructs and
048PT D fah@u®hlyl prbfelRE pAtedsCiof FbAhd Qib&ituted Japhthylindole
. phosphat i dyl serine binding protein or polypeptide is
derivaties {hebsaarheaed apimdibitors ofghasutivoges aepirasorbiobipitor-1(PAI-1), is depicted
. i_nv i phosphati dyl seri ne bi ndi ng proteins my
Hlsa% §§nggﬁ?nked to inert carriers to inpart |ongevity

to the biologically acti gehetid €cul es. As such, the

present invention further provides constructs

conprising at least a first am nophospholipid binding

protein, |l ncluding b2GPI, operativePy attached to at
east ayf I Yost HiNgBRATHEAr i er A v %g t he arBnPhNNH,HCI
¢ Pr ofy flcASicdRnDe US§ credse bi ol ogi

HBCO half Tife, anﬁmgggﬁﬁfa@%ba S #” are al bunmi ns @ 80°C

gl obulins, such as neutravidin and streptavidin. Non
protein carriers can also be used to increase

bi ol ogi cal half life, such as natural or synthetdsg,
pol ymers, including polysaccharides and P An
inert carrier may be attached to any of t
phosphati dyl seri ne bi nding proteins descri
O her aspects of the present invention concern Bn
conpositions of b2GPlI di mers prepared by neans- ot her

than using an Fc region, and various nethods of use.

The invention particularly provigesamet hods of BBr;/CH,Cl,

treating cancer and nmethods of N ting vira
i nfections, conprising adm ni stefing to an aninmal in
need t kéheof a therapeutically eff ive amount of a

2CRPHdi mpT\Sti I | further aspgcdgcebnet he invention
' @ risi ng b2 GPt—potypept i des, &t her
i n dirke oQr py ~®nd inc% g b2@P
pol ypepti des BtHer thapn xhose attdched t&
region. As such, the imvention concerns a
nanoparticle, liposone, |lipid carrier, conplex,
m xture, supranol ecular structure nultinol ecul ar
ga : - N3 | . . .
e o P R B A S B b e of the nvention
and shp@ERbt potysalerédde limay tHescapedifitee invbntfon. t need not be.
The b2GPI pol ypepti de may, or may not, be attached to
an additional therapeutic agent. Such |iposonmes wl |
preferably be stealthed |iposones, and may contain a
therapeutic agent in the |iposone core. Yet further
aspects of the present invention concern conpositions
of b2GPI pol ypeptides (other than b2GPI pol ypepti des
attached to an Fc region) where the b2GPI pol ypepti de
is operatively attached to at least a first
t herapeutic agent, and various nethods of use.
Particularly preferred are conpositions wherein a
b2GPlI pol ypeptide is operatively attached to at |east

o a1 o - —— . pp— - 1 a1 -




N-term nal am no acids by Nagarase (Sigma), and stil
retain an adequate toxin activity. It is proposed that
wohers@sdssi red, this truncated A chain nmay be eaplusy®d002996
in conjugates in accordance with the invention.
Alternatively, one may find that the application of
reconbi nant DNA technol ogy2¢0 the toxin A chain noiety
wi |l provide additional benefits in accordance the
invention. In that the cloning and expression of
Exanmb[logrmlrwomof 1-(@nrdthoxy-waydithalent2agl) lopdmn -4 adrieaisiry
hexf IS nomhsysalble to identify and prepare snaller, or
YOI RPN AE ¢ pepti des, which neverthel ess exhi bi t
an approppji ate toxin activity. Mreover, the

|6d30f site-directed nutage hr éugh
NoHe can readily prepare a -
Meochaln derived peptides and obtapgoaddltlonal usef ul

noi eties for use in connection wth the present

invention. E2. Cytokines Cytokines and chenokines are

pd0450¢ ul 2.0l anhition obhexgimagsesiuor blontiéé mglRIB (3 mL, 62 mmol) was

oo R USSR IR BB ARSHe tlo 1o B 7

mL) dleis-aﬂded ’eertﬁe td-cdoled ﬁex%lmdéaeﬁum' BroMidel sbiution uhberled inert atmosphere
G CSF NFb, LAF, TCGF, BCGF, TRF, BAF,

over lébenu'rm Whllfr:maumwmwﬁle temergture PRIHs. soMsion imthsfrangeeaf -2°C to +2°C.

e YRS AIER Tl 5, i s L bbb e, 13

11.8 riloRes) .22 plobbeliel); deticurd @69V .hAldagioas-NBP (RIXGE-BB) mmoles, 1.70
and Cre ctlve prote|n§CRP) and the like. Particularly

mol- eavléf)éva}s deahfl ‘Eovr &1 iy at thrpssneraldatectd; 15 mobequiv. (0.1 g/h)

the bbb ch s BB 061 P33R s e

a rate auﬂ“uimlMaintailatheaﬂnperamte balew 8pt°6r Hbd ymuilsidetvabsiyedaor an

|nvent| .. particularly whe t he re ul t ant
adivip ) ghper Bt R ek P Teifaheqyy 17 wehemoved (H 1), The
organic/18pdr RR Uried wiRNA&InesihREsutRR U Y Ciltdted, lind @J)ﬂc\éﬁfratui‘@z vacuo to yield
attached TNFa to the tunor envirtonnment, and

14.2 g(98 %) ob d lightsyalioar sqbigraselaiitld compoand avithrd % 896 at LMHLC witty.
facilitate the penetration of a second anti-cancer
agent into the tunor, thus anplifying the overal

Exampid 2:- Preparatiéd £1-(6MethdRy-nhphithalearDybhhepe@y-1oene using hexyllithium

attached to a construct, receptorbody or betabody and

used to redirect host defenses to attack the tunor

vessel s. pfhe chenokine LEC (liver-expressedghgnoki ne,

as NCC-4, HCC-4, or LMO) is a ot er

NK ceIIs and neutrophils and cdﬂaPherefore i mprove
host - medi ated anti -tunor responses. E3. Coagul ation
Factors A construct, receptorbody or betabody of the

i nvention may ‘be linked to a conponent that is capable

OLOOg. g% iay Eolhﬂgﬁ 5@&%&1}1@ ﬁ)h‘lnki h%%ér{éqg %833 %@tgmglrés) was cooled to -

15°C. aéx@amnsls bf 2@eﬂ¥&ay2@ﬁamml&1@aé(ﬂﬂ% a9 sfsied)fih ethdn¢ (0.60 L) was
her e reference for purposes of

b
s RO SRR DL S et eies, [0, BUBOSES 00 51w
| (0]
i 8GN0k ekl o RSO AFRD S0 NBUBLe s 7505 0.6t
moleS)jwase@xtdeﬁ td ﬂnkescultnrcg brhwndma;g solaitidn, bringing ¢hd tamiperature up to -5 °C.

e 5580 SN 0 055050 02 AR P A ST B tion ver

coagul ation factor. As used herein, the terns

"coagul ant" and "coagul ation factor" are each used to
refer to a conponent that is capable of directly or
indirectly stinulating coagul ation under appropriate
condltlons preferably mhen prOV|ded to a speC|f|c in

..... - " o



then encounter sufficient Factor Vila fromthe plasma
in order to initiate the extrinsic coagul ation
woatdewayss| eadi ng to tunor-specific thronmbosi SPCT/US2006/002996
Exogenous Factor Vila could also be adm nistered to
the patient. Any one or nore of a variety of Factor
VIl activation nutants nay2be prepared and used in
connection with the present invention. There is a
significant anount of scientific know edge concerning
period blessibag hive mdmutes, whichorhanges the sotvtied sibelof GiomPaowarto light yellow
VIlJdVila. .lt, will thu under st ood t hat, t Factar "
anct el g s ption s Fommsinlt Yo s 2T SRbRRo R s 85 C'and additonal
MPP aiong) 18051 ol 1. S8 eloREf.) dak AicdGivelr 4.8 hofis at B gbheral rate of 0.29

no| ecul e. However, it is contenplated that residues
mol-cguivah {82 gl ThgiruRumyansendedrnghid% bydechlelieged (9¢0e, 2.47 moles)
was a%l?b‘?l ﬁgcrgi%rsu}ﬂclier@% fnﬁﬂ{téiﬂ gleatgfn Yatufe PQQ% €. PR¥ing the HCI addition
erefore consider 1Tntroduci ng nutations i nto any one
the reactiomonextw® cichedr @siscmaphgenferméd yn thedattent dfehevedttion, and both

phase Redfian JLbPARBOBAIRGE B S NS Aok G0l e solution Changed to
o . : . ! . .
i SO B8 g AP g Sl
homoger3®6s5 &BBlsica. Vidicicetwsiaf was steredcfonguhddifionl 6 otioutss, tiylayers were
e. us i.n connection with t esent jnvention S.
separgli. 5t BB B e gishine G ©) BT Sy b T e, vith water 03
kg), tlg@lgdt%ﬁn MéBuIAflerdRsd s}é%ﬁlabéﬁ%pH B3 Cdn@rthdAekidhM sohRioRR#hs concentrated

) erivatives, Factor Xa and derivatives, Factor

in vacup 3@ 0drld Deteny 6-VT b waradded to Sae/ryudtingoleton; whilp wsentaining the
Facio d~der [ t | X1

eS0T LI B O VRN BRI ol 1. e

solutio@ab eosledth BrCt(bstatlizatoi stany sl oM °C)RmdSalkd $ord0painutes at that

venom Fact or X actié@;or is contenpl ated, for use in
tempergipee. i Thedpsuliant LighbHeltavs suspension Watibered shiedin @ nitgrgen geam on a

. . ! i r . .

flter e R e e b PR hicp elded 117 g
(77.5%petiht ititlalcbsnpdedd aser lighteeHgentystdlipambterf] withhDgp&carf HPLC purity.

bi ndi ng |i gand. Thronboxane A2 is fornmed from

endoper oxi des by the sequential actions of the enzynes
ExanfpI€3 0 PrYSIRAAR o 1B dn2y , ﬁoﬁ%&bﬁﬂh@eﬁﬁﬂyﬂ-ﬁb@ﬁ@mH-indole

m crosones. Thronboxane is réadily generated by

platelets and is a potent vasoc

@ i pr esent Nt i A0
MeO Tht ne synthase, and other erzyfres that
synt hesi ze platelet-activating p agl andi ns, may

al so be used as "coagul ants” in ™ present context.

i bodi t ' ff o
pltBe) CaRe Ao b Db AR AZE ATeb brgts! meiopywes
dissolv&inClahifdroas ethuiea il 66 LHNLBERE 1 SBhyIRgRazine hydrochloride (BPH, 0.168
az2-antiplasmn, a2-plasm n inhibitor

ke, 0. Biomelenbies sd9RiL 1606 astearaRIyiop s BEMoCklAringnd! BlgadAd mmoles)
was a<§lc|ﬂ§t m{d"t'ﬂF géf*a%fién ?xtﬁfcff \ik),% lgﬁa{éd%n'dgﬁgﬂeﬁh% fi r??\e/tgjt%s?' Pw8 fportions of BPH

fiInc s I nduce asm nogen ac

(8.4 got26 amholp exir) wetesnddedar the enikiard at opethent intepveldat 7r°C. The

and is contenplated for use in the present invention,, .
tempejtite; d CHRIUE GIBGE 19 Bie ARG ymsTaiRieHor Yo e R padition.
e e P R 5y AR A BOEII. ) followed by
water §R62kg), phdtheimixture vak storred/for B blirutehwhilermpitiginingable temperature at

the bispecific binding |igand enbodi nents of the

i nvention. These antibodies could both be used to

del i ver exogenous aZ2-antiplasmn to the target site or

to garner endogenous a2-antiplasm n and concentrate it

within the targeted region. E4. Anti-Tubulin Drugs A

range of drugs exert their effects via interfering

. an a



above described nurine plasm nogen fragnent, although
an active human angi ostatin sequence nay start at
weitdsms1481 no aci d nunber 97 or 99 of an i ntacPChwsEW6/002996
pl asm nogen ami no aci d sequence. Further, hunman
pl asm nogen may be used, as it has simlar
anti-angi ogenic activity,-2zs-shown in a nouse tunor
nodel . Certain anti-angi ogenic therapi es have already
been shown to cause tunor regressions, and angi ostatin
45 °Cj dhenddision lof hepane regrittd sn dtei precipit@nloBaolEidddm ehrerhamad geneous
nment, .of . ¢ XV 1] bact eri al
organig HOE Wi pEBARERT WfbtorpnetIpe PR 1 peibasie st il lavers in
an ap@’@girﬁkﬁé dtioCofaCL i THethbttollQMRyY 8Fas didindd @t l)Cﬁcxldttﬁ@hﬁpePH%f was
properties the%ﬁgre referred to as anti-vascul ar

washadhysith iatss (Q% kghwhilegysiag thegpixiae forsd A miytaso rhepyiom layer was
again 'd?g]%&i n@)}? ﬁ@ﬁ?}% Jé’géwgn;o § ql%/cf‘ﬂgnlg‘:glﬁn elgf: regc?cg il bgﬁtmns

subseysai &nihs rqaeﬂhhgngamlamm canductsitlasisacito phavet fremaiee prloduct
focus of intense study, as they are the first

crystaélﬁ@#@@e&%@ﬁé .gﬁwwﬁg? §h1ﬁﬁ%§°qﬁ eV K FER Bgy thg reactor,

subje@bd 1d o¥-feth Ip@{%lttur@ R étall B tankt %ngneg rOWM LA s@ u%lgfl as a seeding

cause tunor regressions In mce. There are mul
suspepsici. él&senmmatwabw &o ab&2fC ﬁi‘rdﬂ)rmtrmtqs; adledgo ah)i© eVattwn hours, and

| asmi n.i.ncl udi ng. el ast ase,
stired g B G R B SRR S P PRI ) Tk gl idg igre dried ina
nitrog8f Lsl"i‘&ein‘i‘ 888 et ¥ s O'n\ﬁnﬁféh | geRasaids M¥k: %cuu%a@%‘%/ 50 mm Hg to
ldégo uce an iostatin fromplasm nogen in tunmors and
yie

aa(T%eye h@tlﬂ@ porapenngais dight-sellavupully wigh Padbyrar. HPLC purity.

(GMCSF) upregul ates the expression of MVE by

macr ophages i nduci ng the production of angiostatin.
Exampie47 Plrépaiatidhof il /heangli-2(0-Ry divxgaasithhiea2-y§-3speitpk- 1 Bdndole

by the finding that MME is in fact expressed in

clinical sanples of hepatocellular carcinomas from

pat hgyts. Another protease thought to bqﬁb%pable of

: [ MVP- 3

giostatin is stronel y§
to produce angi ost's )

> 08Nki_n vitro. The nec anw$n1 A X6 3]
giostdtin is currently unclear, it is hypothesized
hat it binds to an unidentified { surface receptor
n endothelial cells inducing endatpbelial cell to
undergo programred cell death or mitotic arrest.
Endostatin appears to be an even nore powerful

SMS’?’SS‘% EACDE G RSl Rs (BIERLL AL IO b1B.0 g, 0.484

mol) waldibdolvedas hesigilidschidtide (G20, tBE sdlufitd wapeli&d or°C, and 1.0 M
m_ce. ‘Tunors_do not devel op resistance to endostatin

boronéﬂleronadq Bymehyleng pldodde (363 nafe, & 3e3amplshivas eddedrte therpodytion over 30
t

i, ST S R RO 0 LRGSR iy o i

time HiELGI analysie trglidareg thaiotseatisg watkriahwaepesat. Yhesdutigh @as cooled to

t hat essent I stays the same sjze
0°C - Eﬁ’ﬁc@? 510 " 1 3PP I Mra%/lﬁa s ﬁﬁ?}h (492 rk-£Q-6Qp mole) was added to
the soﬁfﬂi@ﬁtot&%l 3 (Phififdd "lsﬂérnfuﬁﬁﬁe (2§ St ot @@Emfﬁ]?cgé AEe gpty%rs were
fect. U S. Patent No. 5,854,205, to kman an
separaﬁd?ahb bygangyleydrfwasavdshed wdh rlpd% aqeduhgrdim chioride (170 mL) and

nce, conce endostatin and ,its .use an .
vasse e tior SRR P o Be Bid Vaf Bl ult e Z30dRL portions of
methy®hgicRRRIIES The cdMBirRA HBSE (vald c&{c‘éh@é’c@d %afnﬁ%pﬁaﬁsalhmﬁon toa

C-termnal fragnent of coll , h

a

volumgoh 589 mle é@lume (260 mslt)éiﬂanaddw? ang dtstllé@tyomwammgshuntﬂ the volume

U S. Patent No. 5,854,205 al so teaches that endostatin

can have an am no acid sequence of a fragnent of

collagen type XVII15 a coll asen type XV, or BOVMPE 1

pregastric esterase. Conbinations of endostatin with

ot her anti-angi ogenic proteins, particularly

angi ostatin, are al so descri bed byU S. Patent No

N~ A ~ N - s 1. i " Y o e




(i ncorporated herein by reference), RGD containing
pol ypepti des and salts thereof, including cyclic
woabospeptss des, are suitabl e exanpl es of avb3 i RCEQIS2W6/002996
ant agoni sts. As angiopoietins are |igands for Tie2,
ot her nmethods of therapeutic inntervention based upon
altering signaling through23he Tie2 receptor can al so
be used in conbination herewith. For exanple, a
sol ubl e Tie2 receptor capable of blocking Tie2
reachet§00mali d?he(ttthperemr@in,creh%ﬁaYS Wan 80 émpigithedistillation. Heptane

| ver of const.r.uct usi n reco | nant o
(1040351567 thah gl maBANAS Bt empaR T5 Bettierasoplsd to 55 °C

over S(ﬂnhf e%ﬁrﬂﬁn@ﬁél? &b g‘?ﬁﬂﬁis s@gy %lﬁ@oﬂ‘%&@%ﬁﬁﬁéwﬁ ﬁbﬁl @b ré@ctor,

The angi opoi etins, in comobn with 4
subj eﬂahtmdpw—tatnpteWVE@%taﬂammly, anén@ugwed\m thefsabttlongs a seeding suspension
Davi s _and

ot 55 Yaicpblipoton H98EH FTGIREY T ralth Nl Phard otic - °C and

stirred & tﬁétﬁet’ﬁjéerhﬁfr@f(ﬁ 66 hourkhTha BElidPRaY BlidrBE, v'fJetsh&l with 500 mL heptane,
descri bed were a naturally occurring recep

and djed a4k °6?i/ 58rt0ra§z¥rﬂ4shourtht@gtr@b@ia ap9.A-21(8¢ /Xr(gm}d) offhe tifle compound as
d ant agoni st
anoﬂﬂﬁ%ﬁ%%gﬁégﬁ%@%%%ﬁﬁ%ﬁ%??E%%ﬁhnof whi ch act by nmeans of
the endothelial cell tyrosine kinase receptor Ti e2.
Two_new angi opoi et.i ns, .~ angi opai et u
Example,50 Bspraration of d By l-frpsatyli2<ls- @E’ewttaaehg .Yims@loxy)naphthalen-z-
zuel a et al, 1999). Angi opoietin-3 appears to
yu:ﬂﬁYﬁ&ag an antagonist (I'i ke Ang-2), whereas
angi opoi gtin-4 a earshF& function as an agonist (like
NﬁNg 1) ( ale 199P9). A protein termed
epot et s+a|§/ “¢ged from human heart and
eport ed| not to have togenic effects on endot heli al
g-cells (KiGhet al, 1§39) Whereas VEGF i s necessary for
the early stages off vascul ar devel opnent, -
angi opoietin-1 is gene 5
stages of vascul ari|zat]i¢
endot hel i al cell differi
fqQrmati on. giop0|et|n 1 acts,
, 'to |promot &mai nt enance and
OH maturie vessels. Angitopoi etin-1 is
5 i zation factor, thought tjo
codvert i mmature vessel & pratilre ve

pronoting interactions +={Qech endotheIquggqﬁiiEand
surroundi ng support cells (I Al
Apopt osi s- 1 nduci ng Agent s B ' nti 0
ars@Re used to deliver'agents that 1 ndHce apopt osis
THPi=H@NyY) cel |, including tunor cells, tunor vascul ar
endothelijal cells and virally infect d cells. Mny
Bn&Nkj QE» er agents have, as part of tyheir mechani sm of
actio n apopt osi s-i nduci-ag ef@éﬁt Any one or nore
of such agents descri bed f T nationkL
t herapi es, including those p) N
conjugated to a construct, et apaddly of
the invention, as descri bedxqe Cbrtain ot her
agents have been discover ¢ desi gned or selected to
have an apopt osi s- inducing ¢ffect as a primary

TR SPridbATDL ERALAHGRC A05LE AELUNG 8L 10 a solution of 5-

chlormncthwlgblﬂeetmzolﬂécl%l@o ae atnail)/andrﬁ ¢-aliyidne Hepyram €. 8dkg, 33.6 mol) in
sty 0 S RSP B el 45BN ASBEAIR .

I nactivation of p53 results in a failure to pronote
apoptosis. Wth this failure, cancer cells progress in
tunori genesis, rather than becone destined for cel
deat h. Thus, delivery oftunor suppressors is also
contenplated for use in the present invention to
stinmul ate cell death. Exenplary tunDr suppressors

L 1 e




provi ded herein in Table A and the supporting
technical details on site-specific nutagenesis. TABLE A
wammsmsABs ds Codons Al anine Ala A GCA GCC GCG &CUUS2006/002996

Cysteine Cys C UGC UGUJ Aspartic acid Asp D GAC GAU

GQutamc acid Gu E GAA GAG Phenyl al ani ne Phe F UUC

UUU Aycine Gy G GGA GEC. 4436 GAU Histidine H's H CAC

CAU | sol eucine He I AUA AUC AUU Lysi ne Lys K AAA AAG

Leuci ne Leu L UUA UUG CUA CUC CUG CUU Met hi oni ne Met M
dihydAdJEHAspar dodtieg, Ak o DNGEs AddedPmd|HeatendPwas ¢dnGiidedIOC2C0G6s. 1-

benzy%6%%§%2@gﬁlg%8gﬁ-§gﬁ&ww7 @%%, ﬁ&égf%ﬁ%;s a%%A d and the

solutidf @9 BiiR&d ANr7°d. Muﬁﬁﬁrlﬁﬁ@teﬁ(g@ﬂf@ b08 ) wis HIA aGd. The
GUG GUW Tryptophan T rosine Tyr Y UACUAU It

tempeahtyre ofgheweispenpintewes t@ywtﬁiﬁ)e shil hﬁzénngam& coahnyddafor 3 hours, at

wh1c}} {]}IHg:[‘ﬁg_h %mnagtéfgsewgef I bb f néfle%s?oglr bfp‘) n% ég 8 h:) ¥/a§ ﬁdded and acetone

was r&a8eRIy dthakpHefie rdqsumaual | THe mlmetwkae heata@etr 1@1)‘°cctb dAGASe 35 L of
that may be nmade within a defined portion of th

reSldU@bV‘é‘@meeAﬂﬁﬂc%’lhing the residne to 30°6 asolaten ef mhydaqphlonc acid (28.6 L)

|
was EE AR, S48k S SOUELERL L PO 621y ALRYE T wper
organnﬁllaydard)m twa&:dt\/hlﬂSa dﬁ:ﬁﬂu:naemf doacaitmted hytilvohrip raoidgiB8r3skgg8d.2 mol) and

ept i in certa not nost or al
metndgaf 2 ot b ﬁ\ﬁg‘v WargilsSe b dcaCerig sy P%@PIeéleﬁfdﬁ&é{PFt@llowed by
dilutif w?th%lh&%t ﬁ RYL & PR é?)ﬁﬁfn‘l Hﬁ‘(ﬁoﬂ‘d& Boidtibid @TSeEbtwas added, which

substituti S Iy easi | Yy be” made and used
changad ¢lor pihte é. Bhe leyetsevéra semataterhantinthe opmruodgmmbwnms oarhed with a

7o S R RS o] ShRL S el o 5

(crystBHﬁﬁﬁtﬁﬂ?e%hrfs‘ 4 Y1 oty dhap Bblhg Glifr¥d foRNaHAe, T afperdivh Whethen filtered,
anal ysi s  of the size, shape and agce/pe of the

and sl viae P BL Al 0 T3elsdt | TS o SYALa A0t AR, 04 kg (76.4%
ar e, d

sicla B OUAE sord s BRIV ER SdRl o Bk PAEC KSR, |
all a simlar size; and that phenyl al ani ne, tryptophan
and tyrosine_all have a general I)‘ sim|ar shape

Exampile peRera@ystallization 96 A-Beneyk3Pspy ﬁelﬁe(ﬂﬂo%razaﬁaw ni ne,

PH& nine, glycine and serine; and
ylmeﬂhﬁ§%§g anlﬁhszt%'l:ji lgb“ﬁﬁ’g‘ﬁ and tyrosine; are defined
h¢0(l§5t]1 dgulde dbegiyd-BHpentylithidi-(1dhtrasyth- ylaleehwcs')naphtha-len-z-yl]-lH-

indolq Ptk RGPl Ak BV 7 CRON Gl Bt EARRbTaNp goled to 2 °C,

t
and Csjoﬂltfaﬁ%vég%%?sre@ﬁlﬁjgﬁgﬁﬁ ogl @ggg%ﬁgga' ﬁé;%eo&o Y&vas added to the

asis of t
resultadtaphtiva nt 239 mitﬂamysiatlhzatloso |AssLsobm ery(s‘eallllzémon bedannmore heptane

+4.2). |eucine +3 8 ani ne
(28 Lyes s By uspradion aabjutltn S Rod thejisbipsipn yes then fitered
ona N’li‘t;ch%)ﬁlteﬁl Yhé 5‘&6(\&72@ vé'z)shed RiR A hiRGiré of)et@/l’ ace@fd OEQI L) and heptane
; .9); tyrosine (-1.3); proline
(13.2 (L9 ﬂn@imemlnst8¢ ﬁitnleusengsa pifroge sireamafos 1§ hguis) to pgo‘atia fidrieg (68.8%) of

the ti %}’?&/gh gﬁ 2? gt ﬁgi{} BT %y @%2} ﬁ%egﬁ%lél r%eg?%.? ap«% fo lagte«gtable ethyl

acetatbbdtcﬂ@s’ﬂehl c amino acid index in conferring interactive

bi ol ogi cal function on a protein is generally
Q{é%gt ddg enfira dieclogure pfgack patsst, peeRy qpph@atlo]}gggi publication cited or

descn'b@& t’ﬂ%r&tcﬁgleﬂteigﬁ b ¥ncro§ffo?£t (gﬁ?r):{n l{};rgfe e&gown t hat
aln am no aci ds y be su u or ot her am no
aC|ds having a simlar hydropathic index or score and
still retain a simlar biological activity. In naking
changes based upon the hydropathic index, the
substitution of am no acids whose hydropathic indices
are within 2 is preferred, those which are within 1
are particularly preferred, and those within 0.5 are
even nore particularly preferred. It is thus
understood that an an1no aC|d can be substltuted for

oy




bi ol ogi cal activity and/ or recovers biol ogi ca
activity when rel eased fromthe construct. Attachnent
wohodsiosi«gi cal agents via carbohydrate noi eti eBCOWSED6/002996

regions is also contenplated. dycosylation, both
O-rnked and 7V-1linked, naturally occurs in antibodies.
Reconbi nant anti bodi es cam2de nodified to recreate or
create additional glycosylation sites if desired,
which is sinply achieved by engineering the

We Clgipropri ate amino acid sequences (such as Asn-X-Ser,
Asn- X-Thr, Ser, or Thr) into the primry sequence of

the _anti body.. .d . Bi.ochem ca ers In

LB B BRSPS b pove
certain preferred biochem cal cross-linkers nmay be
used. Cross-]inkipg reagentsrare used to form
mol ecul ar brgdes that tie oget her functional groups
of two differég ch 8. To link two different
proteins in a Anner, hetero-bi functiona
cross-1inker $ g ted

honopol yrmer f'or mati on. ctiona
cross-linkers are refer C. TABLE C
HETERG- Bl FUNCTI ONAL o-bifu ctional
cross-linkers contain tBe reacty ns: Néhe

Cl

generally reacting with prinamgy, am ne gr oup g.,

N- hydr oxy succi ninmide) and the other general ly

reacting with a thiol group (e.g., pyridyl disulfide,

mal ei m des, hal ogens, etc.). Through the primary am ne

reactive group, the cross-li@er may react with the

| ysi ne residue(s) of one protein and through the thio
whereitsact i ve group, the cross-linker, already tied up to

( Fkrl elgzl, i ?1ﬁir1§}a§%> Q%CPE,%%)%&F%% hg@% g‘éﬁ/ Sa'ilgjtl ae 1 E[c? $ 'cgﬂjﬁn atoms,

cyclodlRytndSi tblSOdaSbcmlmdstﬁﬁ ,OCEL gehmllafll by 4 hag earbon awne alkanoyl of 2 to 4
derivati zed nctj ona

roup avail abJ e
carbor ptows. halags, Y‘HB?‘}% %ré/? of é;Fﬂ W4 caxbon %gfeﬁe ﬁPﬂwllMPLsﬂtu‘fed with 1 to 3
Rs gro%pyﬁdeﬁﬁoe&la%ﬁ dre tb sty Qitdtﬁs  afidky it Yidlg cmbfl &lomObmino,

ps can be used in t is manner. For exanple
alkylapnmraf 3/ to3 cabonadarsy diatkylrenigo ofip$q 3 hytipmziodes, or perfluoroalkoxy of 1
to 3 %ﬁ ra ne groups, carboxyl al cohol, phosphate,
©° ¥aBaAM%, or al kyl ating groups may be used for

bR MAIrSgenC HIRFBof 1 fok bonTNEmS, RRE@IordIKYIREIWE @bat ¥R atoms, aryl
two reactive groups of a cross-linkers nay have

of 6 to, b4 pashen rtemgtoptienalycubstitatg “Gthn]pt%'i R gaups, aAllkkaneigext 2 to 7 carbon
S i, t f h

atoms gxa arggll iﬁgé&ﬁ%ﬁ@ﬁfﬁ%&ﬁ{ona lﬁé&b% ruttecywché % gr%ﬁ‘ Fums:
| R6 idleyds geatg sikiieofd. to RN RoGS, Qtlll{})lal‘ﬁﬁ)’féi & @ﬂidrﬁatoms benzyl

stability to.the reactive group_or_an_increased

optionally .sgbsgﬁated withtlHe dpsgrrens alkanayl pb2 fhé caben ajemss or aroyl of 7 to 15
| jresistant to
Cwbogg{%%#%gagggp ?ﬁﬁ?ﬁémﬁgg g#ﬁﬁg&%ﬁdgﬂspacers such as
LRk ﬁuhytdrd!gaa- lkylenf-1l oAl @rbansatahs wycloakkghpll Btoeficarbon atems,

ref cross-1j nke Vi asonab
-CHaegp ?64 o6 bR @O@Iﬁhﬁwﬂgﬂ P BeIAgFsh oy,
perﬂu&‘o%l-ﬂyﬁ beed? @Qb&? Qttoﬁisnélﬁgx}t bIKRS Bebéhn KORWNrhinS! alk Qmmo of 1t03
be successfully enployed i'n conjugation. Linkers t
carbor aipmsj diakkytingné bf téo bganbon httns| or prfvoroalkoyy of hte? ea;ibon atoms;
may prove to give greater stability in vivo,
preventing rel ease of the agent prior to binding at
with atd@ﬁlfpﬁ,uh@opforﬁqu @n. These linkers are thus one
preferred group of linking agents. One of the nost
preferred cross-linking reagents is SMPT, which is a
bi functional cross-1inker containing a disulfide bond
that is "sterically hindered" by an adjacent benzene
ring and nethyl groups. It is believed that steric
hi ndrance of the disulfide bond serves a function of
protectlng the bond fron1attack by thlolate anlons

. a e



pl asm nogen and st aphyl oki nase; Factor Xa cl eavabl e
sequences; MW cl eavabl e sequences, such as those
wohemwabise by gel ati nase A; col | agenase cl eavabt®US2006/002996

sequences, such as those cl eavable by cal fskin

col lagen (al (1) chain), calfskin collagen (a2(l)

chain), bovine cartilage <pélagen (al (lI1)chain), human

liver collagen (al(lll) chain), human a M human PZP

rat OCIM rat G 2M rat cci3(2J), rat a |3(27J), and

the human fibrobl ast coll ageldase autol ytic cl eavage

sites, hi addition to thﬁ,kﬁNmAedge avai l abl e to those

of ordinary skill in the art,\¢he text and sequences

from Table B2 in co-ownefl U S, NPatent Nos. 6,342, 219,

6, 524,583, 6,342,221 andN6, 4%6, 758, are specifically

i ncorporated herein by refergnce for_purposes of even

further describing and enabliyg the fse of such

cl eavabl e sequences. (§3. Fusi ﬁgns and

Reconbi nant Expression A c% trué , %'ecept or body or

bet abody can be prepared a$7a fusion protein using

nol ecul ar bi ol ogi cal techni ques. Any fusion protein

may be designed and nade using any construct,
wherdigcept or body or betabody and second therapeutic agents

di_iscl osed herein and those known in the art. The

f dsISEnleHTIBE 810Pt echnol ogy is readily adaptable to

Y
O Aok, Al RO L b o BRI b 7 8] 20BRb0rF HEfhs, or arylof
6 to 14 eqthen acmsanytionalin subistiatedTinigh Lise3 & grapsndidnant DNA
techni ques to achi eve such ends is now standard
pPéE??gEqF%ﬁPﬁb§g" skill in the art. These nethods
include, for exanple, in vitro reconbi nant DNA
t echni ques, synthetic techniques and in vivo
and an gogdrinert drgaiigbasst foprodussrtzionmmoind of foraukr(d): RNA
synthesis may, additionally, be perfornmed using an
aut omat ed synt hesi zers (see, for exanple, the
t echni ques descri bed in Sanbrook et ah; 1989). The
preparatiqn of such,a fusion protein generally entails

t hB, >first and second DNA codi ng
regi gnctional ligation or joining of such
regiQus, | B, to prepare a single coding region

esired fusion prorein. Once the
desiR;e sl bas beep p"gyced, an expression
vect or vect orls contain one or
nor e pronotersjupstre e inserted DNA regions

that act to pr ipti ome? the DNA and t
o *gébgpd r [ I?
'reani ng of "reconbi

t hus pronote expressi
protein. This is the
expression”. To obtain a so-called "reconbi
version of a construct, receptorbody or bet
vector is expressed in a reconbi nant cell
engi neering of DNA segment(s) for expressi®n in a N
prokaryotic or eukaryotic system nmay be perforned by
techni ques generally knoWh) to those of skill in
reconbi nant expression. It is believed that virtually
any expression system may be enployed in expression. A
or a plARbEHh EaﬁﬁﬁﬁﬁﬁQRQMx&H‘betabOdy of the invention
may be sactessti y expressed in eukaryotic expression
systenms, e.g., CHO cells, however, it is envisioned
t hat bacterjal. expressign systens, su as E. col
p GEE BEPCRPY ‘?f] 02%%%1%?% A1 %/Kaclg%@frlﬂr af%&g”c’-ﬁ% | ar ge- scal e
preparati on and subsequent purification of the :
constructs. cDNAs nay al so be expressed in bacteria
systenms, wth the encoded proteins being expressed as
fusions with b-gal act osi dase, ubiquitin, Schistosona
j aponi cum gl ut at hi one S-transferase, and the like. It
is believed that bacterial expression will have
advant ages over eukaryotic expression in terns of ease

N 1 o g, . I L Y T T




and the preparations can also be enulsified. The
phar maceutical forns suitable for injectable use
wonadeodessst eri | e aqueous sol uti ons or di spersi BAT/US2006/002996

formul ati ons including sesame oil, peanut oil or

aqueous propyl ene glycol; and.sterile powders for the

ext enpor aneous preparati on2Df sterile injectable

sol utions or dispersions hi all cases, the form shoul d

be sterile and fluid to the extent that syringability
3. exibsmzoceps osHain Hobe wheesty degampeundef foomiat(3)ois $-adoromethyl-1H-
tdnmgﬁg% iure and storage and should be preserved

ag St”"the contam nating action of m croorganisns,

such as bacteria and fungi. The therapeutic agents can

be formulated intqQ a steril e agueous conposition in a
4 ndibepgecest oldpim § gmher SINRRSIhCagHng the pphiaspmethylyéHttstrazole

. ' .\ |
(CNTRSvit 8- BRR B PR TBEP) AR DR RACRRNAR R115RE BIAR) to procuce
tetrahydiopyas (hid) protentabi-ckletdmudtingd e H-Ritarote ¢EMT)qalolr yo reaction with the
a@%ﬁﬁggblﬁﬁz [ts, include the acid addition salts
compg Spat s he free am no groups of the protein),
and those that are formed with inorganic acids such

as, for exanple, hydrochloric or phosphoric acids, or
5. sUdh peragsneionyoing of alinag btd 4 wheiefr the immag®ti¢ of ongaaik bese is an

gy AL AT A -

metal h§@fogaly, 6n BAGRS a PUEIPhAR, orf M anfotAdkhengeFaih UM
pot assi um ammonium cal cium or ferric hydroxides,
and such organi c bases as isopropyl am ne,
CE : SASES . ! i | _
6 SUrPEREEE i LAkl AL al B A0S yfin cafifpate potassium
carbomateli casianndaabonatey pr §agliua xabphae. wat er, et hanol, pol yol
(for exanple, glycerol, propylene glycol, and |iquid
pol yet hyl ene glycol, and the like), suitable m xtures
7. U 8E 8RcesA¥dnYy 296 babhEn Ol 1056 whereiRMRY c&ﬂ?@éﬁd 6f{foﬂ1ulllh Pfs a
preferable to include 1sotonic agents, ftor exanple,
compauglarfdommulg G2H)um chl ori de. The proper fluidity can be
mai nt ai ned, for exanple, by the use of a coating, such
as lecithin, by the maintenance of the required
particle gize da\he case Rf dispersion and/or by the
use of surtactants\ Undey ordinary conditions of
storage and/use, a
a preservativg to \
M cr oor gani sMNs. 2 st i on of
nicroorgdﬁhsns can be.k '
anti bacterial and antj
par abens, chl orobut anpl,
t hi merosal, and the IRke. Pro dabsorpftan of the
i nj ectabl e conpositions cap Be brought ~gbout bYHhe
use in the conpositions of ﬁbents del ayijng absorpti on,
for exanple, alum num nonostearate and gelatin. Prior
to or upon fornulation, the therapeutic #gents should
be extensively dialyzed to renove undesired snal
nol ecul ar wei ght nol ecul®, and/or |yophilized for
nore ready fornmulation into a desired vehicle, where
gbpropriate. Sterile injectable solutions are prepared
bR, RE,QBMORA & BachhdasdnliMB 128 eNbgerd, AINEF T BAYEABEN atoms,
amount in the appropriate solvent with various of the

cycloafiesd @f 3ite § reathioartams plkepevioéd @A eedonatonas balogen, hydroxyl, aryl of 6
0 A0 . Jioh i 9N, Cener al |
to 14 ¢gRoesEBils Bbicnally SLERREE b 1B Sk R, RegRbibelig] phLto 3 carbon
sterilized active ingredients into a sterile vehicle
that contains the basic dispersion nediumand the
required other ingredients fromthose enunerated
above. i the case of sterile powders for the
preparation of sterile injectable solutions, the
preferred nmethods of preparation are vacuumdrying and

o - M o o I e N1 o o N 1 a1
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around 0.1 mm shoul d be designed using polyners able
to be degraded in vivo. Biodegradable
woabosakesh - cyanoacryl at e nanoparticl es that neeCTUS2®6/002996

requi renents are contenplated for use in the present

i nvention, and such particles may be are easily nade.

H4. Opht hal m ¢ Fornul ati on28 Many di seases of the eye,

particul arly those having an angi ogeni ¢ conponent, can

be treated by the present invention. For exanple
atomsp eliogy ohbév A sebbaptoiss saie, allileming of et hearbomatoms, dialkylamino of
1to 3dc%93 ealioarE% %?perqfugpo%ﬁﬁo%y ?tl tg 9%311‘0:8 ‘ato] t | nopat hy of

renaturl corneal graft Tejection, “heovascul ar

glaucona retrolental fibropl asi as and other di seases

associ ated wi th corneal neovascul arj zation
8. r diemErcesRfrcbiintal WhEGTHEE GPEPowsk oidArmyla (33 3%+ peympound of formula
(mﬂ_herelnbeIOM/ The therapeutic agents of the present

i nvention may thus be advantageously enployed in the

preparation of pharmaceuti cal conpositions sui tabl e

for use as opht almc SO|§EH i ncl udi ng those for
ral admi nistration. For

intravitre
the treatny t he foregoing or other
di sorders | c agents are adnministered to
the eye or & jubj ect in need of treatment in
the formof ar P
accordance with convwentiona phar practice,
see for exanple "Re ' [ Sci ences”
15th Edition, pli shi ng Co.,
Easton, PA). 2P i ntain
a therapeut| in a concentration from about 0.01
‘ , preferably fromabout 0.05 to
ar maceuti cally acceptabl e sol ution,
pfment. Sonme variation in
concentrati on™~w necessarily occur, depending on the
particul ar conpound enplo ﬂ, the condition of the
subject to be treated and the |like, and the person
responsi ble for treatnment will determ ne the nost
sui tabl e concentration for the individual subject. The
9.  opheipedcessofpnzpae af Flemsit 1 8 Birbeeecmpprysingreapintgwcdmpaund of
sterile aqueous solution containing, if desired,
Yti onal i ngredi ents, for exanple preservatives,
buffers, tonicity agents, antioxidants and
stabilizers, nonionic met%épg or clarifying agents,
vi scosi tyrRj} ' and the like. Suitable
preservatiQ\e\ such a solution include
benzal koni enzet honi um chl ori de,
chl or obut an and the like. Sukjable
buffers ingqu
bi car bonat e, sodi um @hd pot
potassiun1carbonate,j20diun1acetat;
bi phosphat e and the ﬁ{ke in
mai ntai n the pH at bet’ween ﬁﬂ pH 6 gg
preferably, between about pt¥7 and pH 7.5. SU|p
tonicity agents are dextran 40, dextran 70, dextrose,
gl ycerin, potassiumchloride, propylene glycol, sodium
chloride, and the Iike, xg that the sodium chloride
equi val ent of the ophthal solution is in the range
0.9 plus or mnus 0.2% Suitable antioxidants and
stabilizers include sodiumbisulfite, sodium
with ameetladpidsmlethiylading sgelitdorptdducsa tdmpamndidfifonnda(2ind t he
like. Suitable wetting and clarifying agents include
pol ysorbat e 80, pol ysorbate 20, pol oxaner 282 and
tyl oxapol . Suitable viscosity-increasing agents
i ncl ude dextran 40, dextran 70, gelatin, glycerin,
hydr oxyet hyl cel | ul ose, hydr oxnet hyl propyl cel | ul ose,
 anolin, nethylcellul ose, petrolatum polyethyl ene
egcoI ponV|nyI al cohol , ponV|nyIpyrroI|done
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further described herein. Certain standard binding
assays are those in which an antigen is imobilized
wonwmw/0a148! i d support matrix, e.g., nitrocell uPosaIS2006/002996
nyl on or a conbi nation thereof, such as in
i mmunobl ots, Western blots, ELISAs and rel ated assays.
Q her inportant assays ar€4-hose using cells, wherein
t he conponents of the present invention can be used to
assay for cells with PS or anionic phospholipids at
10.  t Adepeddessofidizioe? wherchn ths sthysdanethyetingpagdenti$ topon tribromide (BBrs).
pre-clinical testing, e.g., regarding the design of
drugs, testing the mechani sm of action and/or ,
11. sdahepkddess sMedimeOUri10 fagrdiconipeiting @dRtingd cuBourddst BBhula (5):
in vitro assays are useful in the diagnosis of
di seases connected with aberrant cell activation
and/ or apoptosi s, gﬁerein testing for the presence of
PS or anioni c phospholipids at the cell surface would
be particularly usgful. The construcgs of the

i nvention may th u C ction with both
fresh-frozen a ( i xggd, paraffi n-enbedded
ti ssue bl ocks in i munohi stocfpen stry; in fluorescent

activated cell sorting to y or flow
m cr of | uoronetry. They uct n(Q\the i nvention have
further practical usefdin irnnunopre&pridti on,
antigen purification enbodi nents, such as affinity
chr omat ogr aphy, -and i n many ot her bindi ng assays t hat
will be known to those of skisj| in the art given the
i nformati on presented herein. Yet further practica
wheraises of the present constructs are as controls in
functignal, assays, including many in vitro and ex vivo
a é@éﬂ@ﬁ Ssystems. As the binding and functiona
properties of a construct, receptorbody or betabody of
the invention are particularly specific, as disclosed
with & ewlstitnted hydiazigohavies thederasilair e actual |y extrenely
val uabl e. The assays that benefit from such a
practical application of the present invention
i nclude, for exanple, as concerni ng detection of
PS or anioni ¢ phosphol kpi the cell surface. These
assays systens canpal e deyeloped into in vitro or
ex vivo drug screening|assay wher einfy t he present
provi si on of bi ol ogi cal i wi'th 2l | defined
properties is particlRarly inportiant. For exanple, in
using the constructs of the presept invention as
positive controls in the selecti digof small nolecul es
that have simlar, equivalent or inproved binding
properties, e.g., in drug screening and devel opnent.

j gggg gﬁﬁ systens of the invention can
toPHéF%%?%g evgﬁgge ﬂ%?g'in vitro or ex vivo drug

screeni ng assays, wherein the present provision of

bi ol ogi cal teri al j t |]. defined. properties, s }
12, ol Pt oV g WAFTE (o el B el phehyihydrazine
hydro€RIBSHE pUhE) of the present invention as positive

controls Iin the selection of small nol ecul es that have

simlar, equivalent or inproved binding properties,

13, e prcPareh it B AT B AN cOBHERBR N line oppRRRTSY ofima o

di agnostic and therapeutic kits conprising at |east a
first construct, receptorbody or betabody of the
present invention, for use in treatnent nethods,

conmbi ned treatnent nethods and/or in inmaging and
treatment enbodi nents. Such kits will generally
contain, in at least a first suitable container (or
contai ner neans), a pharmaceutically acceptable
formul ati on of at |east one construct, receptorbody or
bet abody of the invention. The kits may include
witten or electronic instructions for use, e.g. in

o I I 1 I T 1 I I .




bet abody of the present invention may be enployed to

detect PS and ani oni c phospholipids in vivo (see
woebmwp14ssn i sol ated i ssue sanpl es, biopsi es OPCTWaR®6/002996

and/ or in honogeni zed tissue sanples. Such

I mmunodet ecti on net hods have. evi dent di agnostic

utility, but also have appdgcations to non-clinical

sanpl es, such as in the titering of antigen sanples,

and the like. The steps of various useful

i mmunodet ecti on nmethods have been described in the

scientific literatyre, such as, e.g., Nakamura et ah,

1987, specificall ncorpo at ed er eiRg by reference.

In general, th rminebiAdi w6t Apds i ncl ude

obtai ning a sanpl e sus of contgining PS or

ani oni ¢ phosphol i pi ds, ably celjl s suspected of

having PS at the cell an ntacting the

sanple with a construg, receptorbo JM;éﬁgabody of

t he i nvention, under conditions effective to allow the

formati on of innune conpl exes. Any ‘i nmune conpl exes

formed during the binding p%ggess are then detected

and preferably quantified. sanpl e anal yzed may be

it 0 BRI BT 3 R B PS50 My g

furtheb wgthaghyeiride Saceple td peidueda anhpaindoTainugns). €. 9., one
suspected of having a di sease associated with
activation or apoptosis of one or nore cell types.
14. S%Q Poc &Y Saif iR \Pﬁerémtthéélﬂ su(ﬁﬁ h% 1de°"f§q1cek?i'ﬁﬁ &ium bromide
blopg a swab or snear test onogen .
(HxMgBspue extract or separated or urlfled forms of such.
Cont acti ng the chosen blologlcal sanmple with a
construct, receptorbody or betabody under conditions
15. efﬂl@?%dc\é% ﬁfb@alﬁl@ru@r RS Fin s @I)mbhﬁﬁ sdabfihEh 6(51{1p&91d3€1f|f91\ﬂ1u1a (6):
the formation of immune conpl exes %prlnary i mune
conpl exes) is generally a matter of sinply adding a
construct, recepto?body or betabody to the sanple and
i ncubating the m xjure for a period of time |ong
enough for the congtruct, receptorboﬂ% or betabody to
jﬁ? ind to, any PS
. er this tine, the
tissue section or ELISA

or anionic pho
sanpl e conposition
plate, will generally nove any
nonspeci fically bound k’ ing only those
specifically bound MAﬁhln the pri mar Q—Tmékhe conpl exes
to be detected. The detection of imunoconpl ex
formation is well known in the art and nay be achi eved
t hrough the application of gyTer ous approaches. These
nmet hods are generally based upon the detection of a
consetatvely with ameketlithianchavag theYormrmth Red] 4 @gndshune 568 aadt hydride
blologlcal or enz ng i C %% or | abels known in the
acoeptoy fo produce ggrapquad o %ng’r“ﬁﬂ S the use of such |abels
i nclude 3,817,837; 3,850,752; 3,939, 350; 3,996, 345;
4,277,437; 4,275,149 and 4, 366, 241, each incor porated
16. hé&heprocbss afelamdiceherdih¢haakyltithieniyhegllithemm. gener at e
a col ored product upon contact with a chronogenic .
substrate are generally preferred. Secondary bi ndi ng
17. | THaPRRessTHEiRAS 18 of 86 WhEredink li’l%%\‘neﬁﬁm%af? h&hag}{eéﬂwbﬁmlde
| i gand bi ndi ng arrangenment, may be used,"as Is
magnagsigpahloride.ranagnesium %léﬁ@@@tﬁwtmagnsaem witibisdy or
bet abody enpl oyed in the detection may thensel ves be
linked to a detectable | abel, wherein one would then
sinmply detect this |abel, thereby allow ng the anount
of the primary inmune conplexes in the conposition to
be determ ned. Preferably, the primry inmmune
conpl exes are detected by nmeans of a second bindi ng
ligand that has binding affinity for a construct,
receptorbody or betabody of t he |nvent|on In such
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lO-t 11 111 Gi hydrogen, iodine , iodine , iodine
i ndium, iron, phosphorus, rhenium, rhenium 188,
w@3swlenissm 35sul phur, techneti unm®9"land yttr Pam@82006/002996
1251 is often being preferred for use in certain
enbodi nents, and techni ci um®9m and i ndium 111 are al so
often preferred due to the3f-1|ow energy and
suitability for Iong range detection. A radioactively
| abel ed construct, receptorbody or betabody for use in
18.  t Haepressehef anyomatoif shimala tvel wbeteingle hydridedicogptoms an optionally

J - et ho i N th .. For _Jnstance
subsilffiyd S I I TBhAR AR e o Bbion b dR BT iBtnoeyganqnpne.
bi nd radi oi sotopic netallic ions to anti bodies are
di et hyl enetri am nepent aacetic_acid (DTPA) and ethyl ene
19. qiThsipReaces oldam B8 waergintherydridegceemien is dansthyl-4-piperidone (MPP).
recept orbody or betabody can al so be iodinated by
contact with sodi um or potassiumiodide and a cheni ca
20. 0\ pliozéssgorpering seeschings cemgdowmd dfyfpoaiib ¢6): t €, or an
enzymati ¢ oxi di zi ng agent, such as | actoperoxidase. A
construct, receptorbody or betabody according to the
i nvention may be | gpeled with technetium 99 by a
| i gand exchange prdcess, for exanple, by reducing
pertechnate w th stlannous sol uti on, ggelating t he
reduced techneti | drm and appl yi ng
the antibody tdPthis c . B.rect Yjabel i ng
techni ques are al so sujtable,l|e.qg. y incubating
pertechnate, a reducin SNC 2, a buffer
sol ution such as sodi hal : sol uti on,
and the anti body. Any W the foregoihg t of
detectably | abel ed binding |igands may be used in the
i magi ng aspects of the invention, either for imging
alone or to forman image of(6a di sease site or tunor
prior to treatnment. Either way, the nethods generally
conprise admnistering to an animal or patient a
Whaéﬂiagnostically ef fective anount of a construct,
recept orbody or betabody that is conjugated to a

g_ﬁgjéz_erd R4="'?‘3 efitcﬁl, dﬁlt;p@tdeuhxllﬁ hipgroger aillq?lr las i ch3 na%b]?@ doms] becloalkyl of
I ndl n I ggndma r.conjugate 1s all owe u I cl ent

3 10 5 cpiben % céﬂp%l{oa 1 Bﬁo Ao Q eArken plemsxpkany] Al ost earoen atoms,
rlos 0B S PRGHERELS B G50 A9,k BT 5 Rl G,
perfluescpigd df t ¢o 2 catbve etonnaliiexy oftl too3 catbort atbynst dyeino, alkylamino of 1 to 3

carbmg gttgggtsiigbﬁ%%ag&%lé %% Ej ﬁ%? fégrl?alg Et{c?gg? grgﬁ‘erhﬁ%ﬁgchgy E)P ieto 3 carbon atoms;
and SPi n-resonance isotopes, such as gadolinium are-
det ect ed using a nucl ear magnetic imagi ng device; and

r Raiisodroges, alipsafdniosscarbnmationns cyeloakiyLo ' darben atoms, -

cref SRITOLH o gtaef ot LallinaRo R TR 30 GG Plgron,

perflusatiiyl b£akd ¥ cirben kfpaispileekhef BioB firbdeiteie Miginb Odlkylamino of 1 to 3
pur poses_ of providing even further 8uidance regardin

carboy pfemsgdialicylraniae pEL e §earbpr plomse ol Rellearogkery phabioy3 carbon atoms;
| abel ed constructs into the bl ood of an individual,
and nmeans for determning the distribution of the

with ad elladmhagregivhahaidedr ag enimegdesmaohgitiedialing tke fHrmulsSRddeBr and

a sgintil]lation camera or hy ghetj c resonance
furthepy 8 G HEF ACISBIOR IR RIS 4 9@@?%@3 SFETHRD's ar o
generally less than for therapy, but are also
dependent upon the age and wei ght of a patient. A one
ti me dose of between about 0.1, 0.5 or about 1ng and
about 9 or 10 nys, and nore preferably, of between
about 1ng and about 5-10 ngs of antibody- or binding
| i gand-conjugate per patient is contenplated to be
useful . K3. Surrogate Marker for Cancer Therapy In
regard to the in vivo diagnostic and i maging, the
present invention further provides conpositions and
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usi ng ot her anti-vascul ar therapies. By way of
exanple, U S. Patent Nos. 5, 855,866; 5,877, 289;
wo6 208581432; 6, 051, 230; 6, 004, 555; 5, 776, 427; 6pPO0AISHDH4/N02996
6, 036, 955; and 6,093,399 are incorporated herein by
reference for the purpose of further describing the
use of such agents as may-3pe- applied to those of the
present invention. U S. Patent Nos. 6, 312, 694,
6, 783, 760, 6, 818,213 and 6, 406, 693 are further
specifically incorpoerated herein by reference for
gui dance on dosi ng jand treatnent using unconjugated
anti bodies to PS rel ated i oc®gj ugates . As is
known in the ar, IS obj ecti ves that
may be used as a guideline injconnectfion with
pre-clinical testing b oceeding to clinica
treatment. However, du af al r eady
denonstrated in accept‘p del s, “pregeliggal testing
of the present invention will be nore a matt er of
optim zation, rather than to confirmeffectiveness.
Thus, pre-clinical testing ngy be enpl oyed to sel ect
t he nost . advant ageous agent§§ doses or conbi nati ons.
wherdY dose, conbi ned nmet hod or nedi canment that results
I'n any consistently detectable anti-tunor effect,
I RehaHGReadrect abl e tunor vascul ature regression,
t hrombosi s and/ ordestruction and tunor necrosis, wll
still define a useful invention. Regressive,

. i.Cy, i -t i 3 }
reactih g D o A A B o A LS ISR R SRLUE fprmuta RoL,
a magAEsiif H¥albfantlaehyklvide nedebtoo tb predse scamgbuind b fortriuss(50s
upwards to between about 50% and about 99% of such
ef fects being observed. The present invention nmay al so
21.  benehiRels ofR1AGVNGher¥RIRSAIRYHRAYASS IR A& istHReyIAFREsium bromide
i.e., target at |east a sub-set "of the draining
(HxMgBgksel s, particularly as cytokines rel eased fromthe
tunor will be acting on these vessels, changing their
antigenic profile. It will also be understood that
22. eVThepidteSWTitlAm0UNEdrain¢RSa WG Buh NEh e ilithiudiror
effects of the theragg are towards the low end of this

23 r ARgBIOCPES GhelAibe 20 RaL2 PP themeqspesismset iy magpesiupy brgmide,
magn% € 8 Onbg%fa %‘?ﬁ{ehleﬁﬁlp%d}@ﬂ%t% %rrn?% %%1}]5]. r%%}(ﬂtles erapies in

unfortunately evident to a clinician that certain

t rs cannot be effectively treated in the . )

24. | AhePiesAlens Py 6%1@15‘%% toigdwherelh thedpairide poqratpadiean optionally
. - i |

e S o0 B 063k RN OGS B o
strategies generally proposed. hi designing

25 RGBSl MR, Phexfndii 5 atsenFiry Lot ioreeridate (MPP).

may readily extrapolate fromthe animal studies
described herein in order to arrive at appropriate
26. d&heproress oficlaiind) whederh hesqomznound of W‘%wmdﬂosd by a process

comm 88 AT AR RaASERT S LRERS B

arylmaghiesiaim lalide hpviag efeafolritula®eMpBHand Giirtlidh &/ithi f KRl @Eseptd?.
the body surface area between the experinmental aninal
and the human patient. All such calculations are well
K ! _ 3 ke &

27, TRBRB0E SR bAFol dablttfe o6 it BBbuPHp Hpclifle s Bmpound of

formutaH(8) epbutsubsituted dydmzink daving de foitmdlaes, and appl yi ng
standard cal cul ati ons based upon mass and surface
area, effective doses of agents for use in hunman
patients woul d be between about 1ng and about 500 ngs
anti body per patient, and preferably, between about 10
ngs and about 100 nys anti body per patient.
Accordingly, using this information, the inventors
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fluid sanples if appropriate. Cinical responses may
be defined by acceptabl e neasure. For exanple, a
woaoplsieasr esponse may be defined by the di sappeamnamme002996
of all measurable tunor 1 nonth after treatnent.
Whereas a partial response may be defined by a 50% or
greater reduction of the s3gn of the products of
per pendi cul ar diameters of all eval uabl e tunor nodul es
1 nonth after treatnment, with no tunor sites show ng
enlargement. Simlarly, a m xed response may be
defined by a reduction of the product of perpendicular
di aneters of all measur esi ons by 50% or greater
lnonth after treat ntl wi th progression in one or
nore sites. hi lig U\resul s fromclinical trials,
such as those descrlbe bovgs~\an. eydiaore preci se
treatnent regi nen nayg rmul atidd. Even so, sone
variation in dosage na Iater be hecessary depending
on the condition of the subject ing treated. The
physi ci an responsi bl e for admi ni sttation will, in
toprd)dlﬂbhcglfnpbﬁ}ﬁiwiﬁﬁﬁﬁub(mj sclosure, be able to deterrri ne
t he appropriate dose for the individual subject. Such
optim zation and adjustment is routinely carried out
in the art, ang 5 refl ects an undue anount
of experike
t r eat nent
conbi ned wi
the treatne he pa
di sorder tRatthe pan er
particul ar therapeuti to be
detrinental to the patient's| condit [ tself, and
does not significantIRg counte ment of the
i nvention, its combination v' —Lnyention
IS contenplated Combi nati on*t herapy for non nal Pgnant
di seases is also contenplated. A particular exanple of
such is benign prostatic hyper pl asi a. (BPH), which may
be treated in conbinationgfher treatnents currently
practiced in the art. For exanple targeting of
whereiit nnmunot oxi ns to markers | ocalized wthin BPH, such as

P onne ti n saoli upor trea t, th resent
R By dgRder By, B ah Oh 43 P be g, ¢yeloalkyl of
3 to 5%@1@09%3?1%9 -Cﬁ&lfyﬁlo%ﬁ(y? Hf 98 ¢ carb B BBEREAIRMOY of 2 to 4 carbon atoms,
radi ot her apy, ~ ¢yt okine therapy, antiangi ogenesi s and

halogerh diythiokgl, arphef 6 tw &htirben atemseptipeallyrsubstieted sathbl twetiRs groups, -

t her.api [ ch a c stru rbod or
perfgRRIRRATT 147 o0t diofa PRRRLHE] SRR BorBran®f, aylpjno o 1103
carbo#® B! &1alk"yla!hﬁﬂb af i @3 th®ah BRMs, oPperflGordBlitbRy Sf BtEY cdrBon atoms;
patlents wWith, before, or after conventiona

c Remyﬁé@@peaﬂi}’]@fcﬂrtoréa%ﬁrbﬁ%@laﬁmﬂ@r%éléﬂtoi1 to 6 carbon atoms, aryl
of 6 t§ 54 en:%%&? ?tbm%niahgl?ﬂm {Cl)t;%fi g&gﬁlgltr &03028%@5]839 ' géaf'%H %'f QQ% 7 carbon
atomsl| bﬂQ&oyll‘&ft‘Vyto d¥aarionitahs spticnalty eutistivtaipeith i Qo aGQrngups and

have been descrj bed above in connection wt

Bajuiysrescaspkrh & loie & rebqnemmalinofgrehed bie. 20/%;#)% atpipg, benzyl
optioﬁ?agg RfSstiRed Wah! Mo %efﬁgggtrg]g@d cQﬂo 382 857 LB oR HolnsObr ﬁ‘o?l]l of7to 15

rapeut | c conj ugat e used separatef

carbon hlzemsmptmmflty substithedapite’ tood R§ poups.esent inventi on. In
terns of surgery, any surgical intervention may be
practiced in conbination with the present invention.
I n connection with radi ot herapy, any mechani smfor
i nduci ng DNA danmage locally within tunor cells is
contenpl ated, such as g-irradiation, X-rays,
UV-irradiation, mcrowaves and even el ectronic
em ssions and the like. The directed delivery of
radi oi sotopes to tunor cells is also contenplated, and
this may be used in connection with a targeting
anti body or other targetlng nmeans. The gener al use of

Y L L Y o T R I 1

(ol nati on Tunor Therapi es The
¢ present invention nmay be



significantly, where several days (2, 3, 4, 5, 6 or

7), several weeks (1, 2, 3, 4, 5, 6, 7 or 8) or even
weewwrial4spont hs (1, 2, 3, 4, 5, 6, 7 or 8) | apBeT/US2006/002996

bet ween the respective adm nistrations. This would be

advant ageous in circunstances where one treatnment was

i ntended to substantially-3stroy the tunor, such as

the primary therapeutic agent of the present

i nvention, and another treatnent was intended to

28.  prhgemeesd efrcdaimt Hsvhereim the substititedyrdgazowtip 1-beneyl-laphenylhydrazine
. st rati on of an anti-angi ogeni c agent.
hymw%@@Fagﬁ%Q%genics shoul d be admi ni stered at a caref ul
time after surgery, however, to allow effective wound
heal i ng. Anti-angi ogeni c_agents,  may then be
29.  adhP Brocseey Selaigr 2 o7e2d fusthen Gompipingieaciing peampoprd pEformula (4)
- I =T Wl tion of
with &) G HRcBRRGE ak it BRicfol PEEMBRBRB AL B, cona
di stinct anti-cancer agent will be utilized. The
primary therapeuti¢ agent angl the second,; distinct
anti - cancerRagg S mhi stered interchangeably,
or a sequence of one agent

treat ment may\be gi al | owed by a sequence of the
ot her treatneny In to _achieve t r
regression u®i;ng a cowxpi néd s i's
required is to deliver Doth agg a cénbi ned
amount effective to exert an & t,
irrespective of the timgs for '8 > . \Whet her
adm m stered substantially sipgul T8 . 0
sequentially, the construct, réceptorbody or ﬁétabody

and t herapeutics of the present invention may be
adm ni stered in conbination with one or nore
chenot herapeuti c agents or 35 gs. Chenot herapeutic
drugs can kill proliferatin unmor cells, enhancing
the necrotic areas created by the overal
treatnent. The drugs can thus enhance the thronbotic
30. athé proceds dflelnipriommelieyrein ey ethaudenetiadainicngeoiit it beron tribromide
i nventi on. Mst cancer chenot herapeutic drugs are
(BB“%elective for dividing, oxygenated cells. These have
advant ages in conbi ned therapy as the chenot herapeutic
drug acts on different targets fromthe primry
31.  t hbe posessiad chguROr 30 futtkericampnising meactiegdicogpoandrofiforreula (2)
with a%3 Ietgogﬂ}iv?sgflar or anti-tunor effect. For
é@gﬁfF%, gﬁﬂaﬁ "apeutic drugs are selectively active
agai nst the rapidly dividing, oxygenated tunor cells
in the tunor periphery, whereas the agents of the
i nvention act primarily on Véssels or tumor cells in

the 'stressed' tunor cor, ere activating reactive
oxygen species are abuné&nt. ti-angi ogeni c drugs
that are selective for I I - oxygenat ed, angi ogenic

vessels in the tunor peMN y woul d al so be effective
i n conbination, as the agents of the,invention act on
the relatively hypoxic, quiescent yggsels in the tunor
core. By inducing thé&)fornmati tyaronbi in tunor
vessels, the primary ther utic agénts of the present
i nvention can al so enhance* he action of the
chenot herapeutic drugs by retaining or trapping the
drugs within the tunor. The chenot herapeutics are thus
whereinet ai ned within the tunor, while the rest of the drug
L%.C| ared fromthe body. Tunor cells are thus exposed
t0 [ HAgHe e e YhEBNt rati on of drug for a | onger period
of time. This entrapnent of drug within the tunor
makes it possible to reduce the dose of drug, making
the treatnment safer as well as nore effective. Further
drugs for conbined use in the present invention are
those that act on cells that are "sensitized" to the
drug by the action of the primary therapeutic agent,

[T Y Y Y " Y 1 N1 Y D |



to far distant tunor cells. Low |l evels of endotoxin,

Racl antagoni sts, such as an attenuated or engi neered
weadernsmgi4sss, DMXAA (and FAA), CM A and thal i dearas2006/902996

al so be used. Racl antagonists may be used in the

conbi ned treatnent of the present invention, as about

5000 DNA particles per cel3-cause TNF upregul ation

i ndependent of CD14 (Sanlioglu et al., 2001). CM A

thal i dom de can also b ed in nbi nati on
hit {éldaymgﬂast aﬁl‘-@:ﬁg 10 6 <8r0op et alabEd<of g 20 carbon atoms, or aryl of
6 to 14060 NIBRABEHOLAY sLbRSBE Gihco0f ader | yi ng
° nec anisn?s?, a ?ésr?ety 0 cher?ot%%@gg utic agents may
be used in the conbi ned treatnent nethods discl osed
herei n. Chenot herapeutic agents con | at ed for
and engigenla @ QGRIc A RO Seg *Eoriagpis PETp G
Vi nbl astine, etoposide (VP- 16), adriamycin,
5-fluorouracil (5FY), canptothecin, actinonycin-D,

m RQ conbretsast ati n(s), nore particularly
docétax e), cisplatin (CDDP),

cycl doxor ubi ci n, methotrexate,

pacl i cristine, and dermivatives and
prodyu ' e Sstood by those of
ordinary skillNin th , dppro

rtlat e doses of
chenntherapeuthc agents incljude those al ready enpl oyed
in clinical tn%rapieSthere' th henntherapeutﬁgs
are adm nistered alo e}ggng \th ot har
chenot her apeuti cs. ver, | ower

i nvention. By way of exanple only, agents s
ci splatin, and other DNA al kyl ati ng may begdsed.
Cisplatin has been widely used to treat cBpcer, wi¥h
efficaci ous doses used in clinical applications of 20
mg/ 2 for 5 days every t@pee weeks for a total of
three courses. Cisplatin is not absorbed orally and
must therefore be delivered via injection
[ : intratunorally or
fﬂ%&gﬁggg#%hggpﬁ%?&%ﬂgg%ﬁ?ﬁﬁﬁgguI agents incl ude
conpounds that interfere with DNA replication
1.t osi s, chrono | segr.egatjon and/ t ubul i n

2. HRpEYs SEEBH Ao RAs S eIo8 T B UUIRIE nel ude

adriamycin, also known as doxorubicin, etoposide,

verapam |, podophyl | ot oxi n(s), conbretastatinés) and
33. (s Mpfess ofvlaan y1 0582 wharcin B icampanndet PrAYalY s Srehloromethyl-

: tﬂﬁ?f of neopl asns, these conmpounds are
Hﬂtm%%ﬁ?éls é%ed t hrough bolus injections intravenously at
doses ranging from25-75 ng/n2 at 2 1 day intervals

for adrianycin, tao 35-50 ng/.n2 for etoposide
34. i Hhenioesss 95 £l A3 dyther eompdsing feagiiehtg o-déaemsthgilii-tetrazole

_ . ) : . ¢
R et D e o151 o
tetrahyReopyrau(Tai ) \proisetbd 5-chtcromgtant-SHitbtadzokea M Tplésrgo meaction with the

extensive testing and are readily avail able. As such,
conmog@éﬂfgmgﬁgﬂgis 5-fluorouracil (5-FU) are

preferentially used by neoplastic tissue, making this
agent particularly useful for targeting to neoplastic
35.  cBidmocess phanggtnemficlaams 8k ite 34 ShEtgin the isgpdnic abdrgania base is an

. W de range carrigers, .includin opi cal , however.. ..
atkalinf sepab A A Aot s Pt SRR o line BgreR ity P Rcgtne carth
metal HyRlrd:8deéTBh keifa ¥ phesphEne; 6F AP MiYn Bs@lngdaesiap| ary

chenot herapeuti ¢ agents that are useful in connection
with conbined therapy are listed in Tabl eD. Each of
the agents listed therein are exenplary and by no
nmeans limting. The skilled artisan is directed to
"“Rem ngton' s Pharmaceutical Sciences" 15th Edition,
chapter 33, in particular pages 624-652. Sone
variation in dosage will necessarily occur dependi ng

o a1 - o



enbodi nents conprise reacting a conpound of fornmula

(6) consecutively with hexyllithium nmagnesium
weubdeasetssand | - met hyl - 4- pi peri done (MPP). [ 0006T/US2006/002996

Compounds of fornula (5), in turn, can be reacted with

a substituted hydrazine having the fornula to produce

conpounds of fornula (4)?%§¢) wherein RL, R2 and R6 are

as defined herein. [0007] In certain enbodi nents of

e i nvent oun or 4 ere
36, RS RO Ry PR Aag et e B meessium
carbond¥é, ck&ifdafodndle, &Ssoﬁﬁﬁl@ﬁérb&iht@bOVe [0008] The present
i nvention al so provi des synthetic internedi ates and

ot her conpounds involved in the foregoi ng processes,

i ncl udi ng conpounds of formulas (1), (2), (4), (5),

and (6). DETAI LED DESCRI PTI ON OF | LLUSTRATI VE

EMBODI MENTS [ 0009] Certain aspects of the present

invention relate to processes for the preparation of
37. §U@@?¢¥GP@@nﬁ§%hthylindole derivatives that can be

i b el BB BT D Beses o the

|nvent|on i nclude a direct Qppenauer oxidation on a
magnesi um al koxi d allow ng a ketone to be directly
produced froma starting al dehyde. Further preferred
enbodi ments of thg invention relateyto processes that
include a Fisch Ra which an

N-aryl - N-al kyl ' e al ky
substituent is optionplly s ' d with an aryl
group, is reacted wt irectly yield an

N- benzyl i ndol e. The i Fon - enconpasses

processes invol ving &snmethyl ether Orea@dfie in which a

nmet hoxy group is cleaved with boron tribroniide. Oher

enbodi ments of the invention relate to processes that

i nvol ve direct coupling of otected, substituted

methyltetrazole with naphtﬁ In preferred
whereitenbodi nents of the invention, the tetrazole is

yran- prot ect ed. [00101 The term' alki , " as us
rasidrRs are peghsindgpendenily, hridiogen. #flad 6€ r%%ﬁar@ﬁaawms cycloalkyl of

t r 6
505 AR AR SRPENS B oG SRl 9154 80 R,
halogerd, @k droxal, kit 'of 6 ne LMd:&Bon hiotnsioptiomdllyl siubsttt&td:dt\mth Btor3aR| btoups,
perﬂuo?cgﬁﬁl? ragg f’gg 3“? %an(égg Iﬁg)?nsfglgg@? 31‘[ ots’ggalrb(gé A m’st Qrﬁrgrpyﬁ}éylammo of 1to3
carbon Ff gﬁ {iﬂé |oy1dn3iAB 8 Yo 3 0%8 Bﬁ)ﬂ{sy br pdH183bhicoRPHf 1 %’tpﬁ‘ 8X¥bn atoms;
8 1 e term "cycl oal ﬁ as used hereln, refers
and to a saturated carbocyclrc group containing 3 to 8

e ey RO LGRS Tl e vh BT ol 1o Spee8oh atoms

—CHzcygloﬁﬂéj/l bf4 1P BarBbLatBhR] AkaflyY o MPROLY&EbbE atohfd 01153(]) geﬁh Bydroxy,
term"aryl," as used herein refers to a 6 t

perfluorpatityé p€d t@ép@&b@gw eloins, alkexwmef biord ﬁgbowtymsmmmpsalhﬁlyw of 1to3
or hi.cyc y
cnvon JRARSHEN oo B 44 60 DR B bRRPMBLPUER i gubon oms:
preferably have 10 nenbers. Exenpl ary aryI groups

i ncl ude phen and napht hyl . [0013] The
with n-heyeimpgnesivm ﬁryml de GENigRY) and fiather witky 1em§thya4a>1mrrd@rla RYLPP) to

gﬁpp i c hydrocarbon chain of 1 to 6

pnxhc950§£ﬁ ons alg gbeferably 1to 3 carbon atons, in
whi ch all hydrogens are replaced with fluorine. [0014]
The term "al kanoyl ," as used herein, refers to the
group R-C(=O - where Ris an alkyl group of 1 to 6
carbon atons, preferably 1 to 3 carbon atons, as
previously defined. [0015] The term "al koxy," as used
herein, refers to the group RO where Ris an al kyl
group of 1 to 6 carbon atons, preferably 1 to 3 carbon
atons, as previously defined. [0016] The term
“perfluoroal koxy," as used herein refers to the group

o A L ~



pi peridone (MPP). The resulting mxture is heated to
650C and treated with 1.8 equival ents of 1-

worbdsys14s pi peri done (MPP) over five hours. TheCcmiuskos002996

is cooled to anbient tenperature and quenched with 10
% hydrochl oric acid. The agueous |ayer is separated
and the solvent in the organhic |ayer is exchanged with
heptane to yield, upon cooling to -15C, 80 %to 90 %
of crystalline 1-{6-methoxynaphthal en-2-yl)heptan-
1-one. [0032] Thejteaction depicted in Schene 1 can be
perfornmed using alternative solventﬁj i ncl udi ng
hydr ocar bons, s S, ex 4l kanes and
cycl oal kanes; CHr onmat | 15y such as, for
exanpl e, xyl enes, es, and al kyl tol uenes;
et hers, such as, for t er t- puit yl met hyl et her
gl ynes, substituted fyn'/a 7 an \\Qxanes; and ani des
such as, for exanpl eReDMF and NVP. POO3HzI n furt her
aspects of the invention, the reaction tenperatures in
the process depicted in Schene 1 are as nmuch as 1Q0C
hi gher or lower than that iq\dicated in the description
provi ded above, with the exception of the hexyllithium
addition, which typically is not carried out at
‘tenperatures higher than -5C. [0034] The invention
whereirg| so rel ates to processes that include a Fischer
ibndol e synt hesis. Preferred processes include a
E@ S%’@ij?ﬁhécxrol e synthesis reaction in which a
substituted hydrazine having the fornmula: is reacted
with a ketone to directly yield an indole.

reacting-g Fempepms fyforgius () capsesribvby Wil nckmryHithiam, swenesign qulfate, and

ot GO SV ) b 7 R, v

(4):(4) [0035] In certain aspects of the invention,

wg r 2 %%gﬁé g g"‘%%ﬁ&l}‘fjo ?gl)#@rilﬁ ;ﬁ- ) R’Vq%? %{ﬁ 2%?1,5{ %iliagsg Hifhel -bgpzyl-1-phenyl

hydrazihe 8 &B@lﬂ%ﬁ&@(ﬂ%)‘tbp(rd’dﬁc%%@ﬂbbfﬂﬂ?@fyﬂﬁrﬁmgr(%i ne. hi

particularly preferred enbodi nents, the hydrazine is
1- benzyl - 1- phenyl hydrazi ne hydrochl ori de (BPH).
Particul arly eferred ppocesses are those that

i nvol ve Rohg-—Te€acti on depieted in Schene 2, bel ow.

; Suspensi on of equi nol ar anmounts
of |- (6-nmahoxyngpht hal en-2-yl)heptan-1-one and
N-benzyl - NQhenyl hydr aii ne hydgochl orjdeR;BPH) in
nder £ | ours. Two

Alternatively, the Rgplutiongf BPrN anol is added
to reaction m xturecontin sNy. The™¥€s _LLQ%Hnixture
is refluxed for an hour, difuted wth heptane, &nd

treated with water at 450C. The organi c and aqueous
phases are separated, and the organic phase is washed
with water and cooled to4Q0C to initiate
crystallization. Upon cog ing to -15C, 80 % - 85 % of
whereircr yst al I'i ne
| - benzyl - 2- (6- net hoxy- napht hal en-2-yl)-3-pentyl -1 Hind
Bl end B; asteacnepliroge®036] The reaction depicted in
ﬁchenelﬁ can. be perforned using alternative solvents,
AP 8% ohol s such as, for exanple, propanol -1
and proranol-2; nitriles, such as, for exanple,
acetonitrile and propionitrile; and aromatic
hydr ocar bons, such as, for exanple, xylenes,
al kyl benzenes, and al kyl tol uenes. [0037] In further
enbodi nents of the invention, the reaction tenperature
in the process depicted in Schene 2 is as nmuch as 30Q0C
hi gher than that indicated in the description provided
above. [0038] The invention further includes processes
that involve nmethyl ether cleavage. Preferred
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compound of formula (6) to a conmpound of formula (5),
converting a conpound of fornula (5) to a conpound of
woaomwmsass§4), converting a conpound of fornul aPC#USt@e6a02996
compound of formula (2), and converting a conpound of
formula (2) to a conmpound of formula (1) or a
phar maceutically accept&bﬂ%‘salt t hereof. [0048] One
particularly preferred process for preparing
iybgéétufed napht hyl i ndol e derivatives that can be
aséy YPnhi bitors” of pl asm nogen activator inhibitor-
1(PAI-1), is depicted in Schenme 5, below. Schene 5
k0049] The foll owi ng exanples are illustrative of

@r t airprcHp®Hd apmpeHn offformgla (hheith beyan dkyosrds (FBrade peduce a

compofiffSHiHfh@d 40 1im t the scope of the
I nvent1 on. EXai nple 1. Preparation of

I-(6-nEtho§¥- ) al en- 2- yR) hept an-1 - one usi ng

hexyl magnes bro 0] A 2.0 Msolution of

hexyl magnesi n1br077 THF (31 nlL, 62 mmol) was
cooled to OC sol/gti on \of 2-net hoxy- 6- napht hal dehyde
(10.0 g, 53.p7 MmwetESs) in telueng 1 aS3added to
the pre-cool &d hexyl i un 1 O hon under

an inert atnosphere over 10 ai Nt ai ni ng
the tenperature of thelsolutigQ,i e rangg of -20C
to +20C. The sol ution ‘Was stigr/ A n at 0 0C,

treated with | -nethyl -4-pi pelydone (MPP, 1.9Hg, 11.8
mol es, 0.22 nol-equiv.), and heated to 65 C

Addi tional MPP (103 g, 91.3 moles, 1.70 nol-equivVv.)
was added at 65 OC over 11 hours at the general rate
of 0.15 mol-equiv./h (9.1 g2h). The resulting sol ution

.wgs .cogl ed, gnd 10% chlori.c acid (88.1 g, 0.242
Whaﬁuﬁngg)ﬁﬁﬁ@ig@ﬂgﬁsg%gégpg?gﬁéﬁﬁficient to maintain the

tenperature bel ow 30 OC. The enul sion was stirred for

an additional 10 m nutes, the |layers were separated,

&hd t ractiegie eompoundent foreula EhoviduS-chlarapethylhe detpanied CMT) and
. i ed wi ' Ifate (4 g),
cesium ¢ R6BRE T RIS N PERE I A 071 & Yield 14,2 ¢

(98% of a light-yellow solid as the title conpound
with 97.8% ar. HPLC purity. Exanple 2 : Preparation of
| - (6- Met hoxy- napht hal en- 2-yl ) hept an-| - one usi ng

hﬁxy =R um [ 00518 A 2.3 M sol ution of hexyllithium

i N2 0.29 ¥, 0.67 noles) was cooled to - 15C. A

sol ution t hoxy- 6- napht hal dehyde (104 g, 0.559
mol BsY | ol uepe (0.60 L) was added to the pre-cool ed
heéy(y' [ i t at nosphere over
1. 5'lhours, nperature in the

range of -10 ' nesi umfsul fate (78.0 g,
0. 644 nol es) s added to tihe regglting brown hazy

sol ution, brﬂ%@ing t
15 m nutes, MPP (14RQ g, 0.124 nol'ess+—QCB)nol - eq

was added to the solution over aperiod of \ess t
two m nutes, which changed the solution's

tenperature to 40C. The suspension was h
and additional MPP (119 g, 1.05 noles, 1.788
nol - equi v.) was added oyﬁr 6.5 hours at the genera
rate of 0.29 nol-equiv. (18.3 g/ h). The m xture was
- LRO 9 l.ari hd " nol es)
e R o B EARA Bl o e ile el
tenperature below 30 OC. During the HO addition . the
reaction mxture cleared, a viscous phase fornmed on
the bottom of the solution, and both phases turned
red. When about half the acid was added, the color of
the solution changed to bright yellow (water |ayer pH
6). Once all the acid was added, the m xture becane a
honogeneous enul sion. The enul sion was stirred for an
addi tional 30 m nutes, the |ayers were separated, and
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resultant solution at 230C to initiate
crystallization. As soon crystallization began, nore
woaepicases§ 28 L) was added, the suspensi on was BCTMUSE®6/002996

for 19 hours, and the suspension was then filtered on

a Nutsche filter. The cake was washed with a m xture

of ethyl acetate (6.4 L)'%ﬁd heptane (13.2 L) and

dried in the filter using a nitrogen streamfor 18

hours, .t Q provi 4 k 68.8% of the title APl wth
oraphg@xvewwa’yaﬁEPESEU?Pﬁb?% *019% of residual heptane and

no detectable ethyl acetate or toluene. [0056] The

entire disclosure of each patent, patent_ applicati
38, A&he ppodehs efalaion3 T urder epmpresses ieBeing the Dienborermedi :HﬁpfF‘EaZOle

her.e [.COor ' : T | ' '$)Ao produce
T e o e R e
tetrahydropstaniTeIPY ipfotedtdd 5-oRlordmBethplntt Retraaple (EMER), prior to reaction with the

i ndependent |y, hydrogen, alkyl of 1 to 3 carbon atons,
compogytp DRVPKg{ 3 to 5 carbon atoms, -CH2cycl oal kyl of 4

to 6 carbon atons, al kanoyl of 2 to 4 carbon atons,

hal ogen, hydroxyl, aryl of 6 to 14 carbon atons
39.  Optfcipeoadst yf clains 87 bubewheieiththe compaurEdifpmugs (5) is produced by th

erfluogroal kyl of 1 to 3 _.carbon ato .
procesoapmisgns aeots ot R PR e PRt e
(HxM%%f??"f}d Rt wthqmne@l?(pﬁ-plpariaoﬁe @aprbpn atons, or

uor oal koxy of to 3 carbon atons; R5 is
hydrogen, alkyl of 1 to 6 carbon atons, perfl uoroal kyl

1 to 6 carbon ns I : ;
20 opwmhirrof Shost Bt af i st g Y RLaPO BRI (D isa
compo®hd 8f fPmbjL@epon atoms, or aroyl of 7 to 15 carbon
atons optionally substituted with 1 to 3 R3 groups; R6

i s hydrogen, alkyl of 1 to 6 carbon atons, alkylaryl
of 8 t0.20 carborgatons, benzyl optionally substituted

Rt/ T ts 3 R8 gfoups, al kanoyl of 2 to 7 carbon
at ¢ aroyl of 7 to 15 carbon atons optionally
sulsti t ut/e it\h 1 to 3 R8 groups; and R8 i s hydrogen,

cloal kyl of 3 to 5
4.to 6 carbon atons,

: al ogen, hydroxy,

ar bon afons, al koxy of 1 Ho
amigé ef 1 to 3 carbon \

al kanoyl of
per f | uor oal kjyl
3 carbon at @us,
atons, di al kyl am go/of
per 1 uoroal koxy of*1 to 3 car
conpound of formula (3):whereigy) Xis a leavin
R7 i s hydrogen, alkyl of 1to 6 “&arbon atons,
of 7 to 20 carbon atons, or aryl of 6 to 14Carbon
atons optionally substituted with 1 to 3 R3 droups;
and nis an integer fromO to 6; and an inorganic or
organi ¢ base, to produdd®a compound of formula (1):
(1) or a pharnmaceutically acceptable salt thereof. 2.
wherefthe process of claim 1 wherein X is a halogen or a

syl f @natgq R, aFb8adh! pEISSshdeit] ,hﬂdh@gén,alkyz ofhe&s Ricarbbhetoms,
cg{la oaaﬁgﬁog%faor mula (3) is 5}’-:(: | or onet hyl - | El)tﬁet razol e

cyclofNIBE 3 td 5 chtmnmteros dkanpylaf i trdFarhaniaeps. dalpgen-dpidepxyh aryl of 6

reacting the 5-chlor - t ' b
to 14 st s opan PRI (4 5 AR, BelMo 1 to 3 carbon
atomsS Wich@Pat £1d PPHBIn honf] adinogalkgiamalyel oy eanb¢#Pins, dialkylamino of

protected 5-chloronethyl-lHtetrazole (CMI) prior to

1 to 3rcevhoniagmmssior Rerflieraalipryhd 1 f CROPRAIES 2) . " 5. The

process of any one of clains 1 to 4 wherein the

i norgani c or organic base is an al kaline carbonate, an
al kaline earth netal carbonate, an al kal i ne hydroxi de,
an al kaline earth netal hydroxide, an amne, a
phosphi ne, or an ani on exchange resin. 6. The process
of claim5 wherein the al kaline carbonate is |ithium
carbonat e, potassium carbonate, cesium carbonate, or
sodi um car bonate. 7. The process of any one of clains
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26. The process of claim 20 wherein the conpound of
formula (5) is produced by a process conprising
woeawtisnmgsa conmpound of fornula (6) with an PCT/US2006/002996
al kyl magnesi um hal i de or an aryl magnesi um hal i de
having the fornmula R MgBr and further with a hydride
acceptor. 27. The process-#f-any one of clains 20 to
26 further conprising reacting a conmpound of formula
(5) with a substijtuted hydrazine having the fornul ato
4l prldameesess Ashpmttivbsrendhetompquay:of formuihelagisa mmpaang of formula
(Hﬂ:RQ are each, independently, hydrogen, alkyl of 1 to 3
carbon atons, cycloal kyl of 3 to 5 carbon atons,
-CH2cycl oal kyl of 4 to 6 carbon atons, al kanoyl of 2
Qﬁ*ogen, hydroxyl, aryl of 6 to 14
Iy substituted with 1 to 3 R8
gal kyl" of 1 to 3 carbon atons, al koxy
atons, amno, alkylamno of 1 to 3
kylamno of 1 to 3 carbon atons, or

per fl uor oal K
hydr ogen, al k pns, perfluoroal kyl
of 1 to 6 car _ of 6 tp 14 carbon atons

ally substituted with 1 to 3 R8 groups; N
alkyl of 1 to 6 carbon atqn

al kyhar yl 8 to 20 carbon atons, benzyl opttomathy
utgd with 1 to 3 .R groups, al kanoyl of 2 to 7
carbon atons, or aroyl of 7 to 15 carbon atons
optionally substituted with 1 to 3 R8 groups.28. The
process of claim27 wherein (i substituted hydrazine
is 1-benzyl - 1- phenyl hydrazi ne hydrochl oride (BPH). 29.°
The process of claim?27 or 28 further conprising
reacting a conmpound of fornmula (4) with an ether -
denet hyl ati ng agent to produce a conmpound of formula
(2): (2) 30. The process of claim?29 wherein the ether
denet hyl ating agent is boron tribromde (BBr3) . 31.
The process of claim29 or 30 further conprising
reacting a conmpound of formula (2) with a conpound of
formula (3): Hwherein Xis a |eaving group; andR7 is
hydrogen, alkyl of 1 to 6 carbon atons, al kylaryl of 7
to 20 carbon atons, or aryl of 6 to 14 carbon atons
optionally substituted with 1 to 3 R8 groups; and an

i norgani ¢ or organic base to produce a conpound of
formula (1): (1) or a pharmaceutically acceptable salt
thereof. 32. The process of claim31 wherein Xis a
hal ogen or a sulfonate. 33. The process of claim3 1
or 32 wherein the conpound of formula (3) is

5-chl oromethyl | H tetrazole (CMI). 34. The process of
claim 33 further conprising reacting the
5-chloronethyl -1 Htetrazole (CMI) wth

3, 4-di hydro-3Hryran (DHP) and pyridi ni um p-tol uene
sul fonate (PPTS) to produce tetrahydropyran (THP)
protected 5-chloronethyl-IHtetrazole (CMI) prior to
reaction with the conmpound of formula (2). 35. The
process of any one of clains 31 to 34 wherein the

i norgani c or organic base is an al kaline carbonate, an
al kaline earth netal carbonate, an al kal i ne hydroxi de,
an al kaline earth netal hydroxide, an amne, a
phosphi ne, or an ani on exchange resin.36. The process
of claim35 wherein the alkaline carbonate is |ithium
carbonat e, potassium carbonate, cesium carbonate, or
sodi um carbonate. 37. A process conprising (a)
reacting a conpound of formula (6): (6) wherein R3,
and R4 are each, independently, hydrogen, alkyl of 1to
3 carbon atons, cycloal kyl of 3 to 5 carbon atons,
-CH2cycl oal kyl of 4 to 6 carbon atons, al kanoyl of 2
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