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invention relates to conpositions, which can be used

for purifying and crystallizing nol ecul es of

interest. Proteins and ot her! macronol ecul es are
GRMBRSTHONS FORPURIFENERANE CRyISTddJZING MAQUECULES OF
t herapeutics. Proteins alMTERBB®al |y produced by
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techaifues @y 3 kargecssale sthepusificgtion eqnstitutisg gegeaspp to 60 % of
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sepalHFFHPTOR BEHCen pRedph g eprdlertan the utepfergmbination
; DEE n - .
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opaths basis hdr theoweharge, degreo! ofmhydwphoticisylher eize among other
electively,to separati on medi um. enabl i .
TS el AREREg R APelBRy 1Sint BRcavalfhie doruse with
edchSeTheseechaRjuediThllofvite sdcBedtafibhf bhie puliBlddtion! RReme to the
bind thereto while the desired proteinis found in

pemigular perteinhiargetad. for Apelation.y Theeessericeanfi eash(gfPtheses sepagation
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cqlRfd3 hchlevihg arphiysigal sBpardfiorAthat ticreheeshazothePpay¥efirthérf ddwn the
Sci. 790(1-2):79-90]. Current state of the art AP )
cglﬁﬂno%tqafiagﬁ gelegs 13@@ the sepatatign mpadipg enablinggifferential elution
" t . . _ . . n: | H ||. .. .
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physi,cal. or chen.cal ,stinmyli, su as changes in H,

P enp ATARY Bresibiaar (AR) itrehest iieatve b At pgsghamEodch for
pFoRéin ipRdchpithBioN [MAktBsont (1998)3ErithRY 48 MEit3086%) J OhAthatogr B
aqueous sol ution, adsorbed or grafted on aqueous-soli
Apglyérfeghead | Bipmedr bife -30i.nRYH(1120: 7P A0k hGumenyestate [¢othenath AP
J ntrolled | ease 987), €&297-305: Hoffnan .. .
ofp{o3F el FhpIR, SRR Atk Read palyrassi hos S Tyligraggnive
"6l ge@E"Ypolymers or Affinity Macro Ligands (AML)] are polymers that respond

with large property changes to small physical or chemical stimuli, such as changes in

pH, temperature, radiation and the like. These polymers can take many forms; they
may be dissolved in an aqueous solution, adsorbed or grafted on aqueous-solid
interfaces, or cross-linked to form hydrogels [Hoffman J Controlled Release (1987)
6:297-305; Hoffman Intelligent polymers. In: Park K, ed. Controlled drug delivery.
Washington: ACS Publications, (1997) 485-98; Hoffman Intelligent polymers in
medicine and biotechnology. Artif Organs (1995) 19:458-467]. Typically, when the
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Washi ngton: ACS Publications, (1997) 485-98; Hoffnman
Intelligent polyners in nedicine and bi ot echnol ogy.

waedoshicmpgans (1995) 19: 458-467]. Typically, whenIit2het/000669

WO 2005/ 010141 PCT/1L2004/ 000669 2 polyner's critical
response Is stinmulated, the 2smalrt pol yrrer i n sol ution
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The availability of efficient and simple protein purification techniques may
also be useful in protein crystallization, in which protein purity extensively affects
crystal growth. ‘The conformational structure of proteins is a key to understanding
their biological functions and to ultimately designing new drug therapies. The
conformational structures of proteins are conventionally determined by x-ray
diffraction from their crystals. Unfortunately, growing protein crystals of sufficient
high quality is very difficult in most cases, and such difficulty is the main limiting
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30 their biological functions and to ultimtely

desi gning new drug therapies. The conformational
wa@eooaotaures of proteins are conventional |y deteerined/000669

by x-ray diffraction fromtheir crystals.

Unfortunately, growing protejn crystals of sufficient

St e SR leReriation g isP O 8F G aiqactines of Plotein
s?@?fek LK 4000868 foB gfR@h® brotéin (cRRtSE frEMidupbiCsaturated solutions

ermnation and idéentification of the structures of
apg dedious ansh tipieeconsummingy and tlessethan davof percentoudi tig over 100,000

PR oA b R R ARy R b ian Bhfes.
of tMerﬁNﬁﬁe 1510teH30 prededtf qree mﬁosprﬂiaﬁexggﬁ %ﬁ apBup €M proteins for
grown as crystals suitable for x-ra ftraction

cEystadlizadion s Theraimbhes op BB dructirey adlabletfpe membrane proteins is still
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thxr progtons. | Nuratioh$ obstaciesnebed @o \bhittaeersdiewhenrbvéshingyf to crystallize a

e protejns.i xpected to constitute a third of
RéfRd rﬁr?%rfeg% Theseinclide, lome etatodance pl gmoteias from paiwiah squices, the
neBe R YWIShiiAOhyRopHobR! AkhbaRe groterﬁmbﬁmerr e fhwrmﬁéﬁt (ie.,

i ncl ude, | owabundance of proteins from natura
the dlpuieblla}{eﬁem@ﬂngetdnd@cs a6 dehatiate, laggregpteodridtor degrade in the

rotejns fro atrv envi r onnent
R RRPaT) THERROiLsEt I deloof B feSPaehy HENaR Amplti? problem
a@%ﬁ@g@at&gaﬂﬁwy fegfepd wlrhnblhaﬁg ofed efaBRRIngSPritet @ the target
The choi ce of the solubilizing detergent presents

Paofher probl em as sone detergents may interfere with

bi ndi z osth

b e Upaoshalhllo2hd LSS hOUkEolqB8lon of pymbrne
peotgmbal lization of menbrane proteins. Until very

rece t he naj orrty of X-ray _crystal structures of
rrenbrlimfi vepY T A A e v URTURYTesr 9l pgmbrane

p%t@ﬂ‘@ hid Bieh Idléte rrB.Fr@i 86 V\F tcb@?n?s @'Bwﬂr(ﬂrtegﬂl ﬁoﬁ%ﬁftﬁﬁ@ bf protein-

conpl exes. Qys gro tein er ent
detengrine xemnplenesbe Cfystabngbwtr enf pmﬂemallemrgent ocdni;ﬂexesf can be

sol.ubl r.oteins only t sol ut e hei tallize
oG D PR SREPhsclite agEng anb e sliéberagry allizsd is a
c%ﬁipﬁixy oP "p%t@ihnandTB@ter%%ﬁtU GhthkAlHdnC SolelyOPofREA. S Tl?é' Qctual lattice
f or med % protein-protein interactions, although

24}

centylgts are formoed hsgpmtmmgmt@m mtenaemcamgdﬂlougb frystabpackingdrings the

as wel |, ncr ease
APy BRRIRL WG URE siRosttion'  PAE o et BIHGRRE she Susfage area
a@ﬁhﬂﬁb@@tosmﬂtwtﬂbﬁsprswgﬂﬁr%te@rﬁ caigit guaies stiddelrod ¥ddihg an antibody
fr agrrent which will increase the chances of producin

fraginent hichrit incessse mecrr@rw%( gloprosiuang crystly Hiunte japd tMichel
B b7 O SO0 BP0 P e T BEMIOL 0oy o

vagous membtdne mretearsaisi difficaft aspivaequireslthe generation of monoclonal

- antibodies, which are specific to each membrane protein.
Furthermore, it is argued that no detergent micelle can fully and accurately
reproduce the lipid bilayer environment of the protein.
Thus, efforts to crystallize membrane proteins must be directed towards
producing crystals within a bilayer environment. A number of attempts have been

made to generate crystals of membrane proteins using this approach. These include
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anti bodi es, which are specific to each nenbrane

protein. Furthernore, it is argued that no detergent
waoreaeblasrcan fully and accurately 30 reproduckECt/e2004/000669

l'ipid bilayer environnent of the protein. Thus,

efforts to crystallize nenbgane proteins nust be

i | l(ﬁ’é cubic
R (RS of PRI n LN 3 e Pl schod oF b 1,
phpseewhich foryrst gelslikef spbstdnca neontdiong n@tmgpm bnlhycsr structures

3R B Barbuans o) e MR, R4 SRBT USG9 %p}45351 and

clyaalliehtioy MOGBE Sitict) W@rdv@n tsha:ewfasmrtne c@fstaﬁlzlatlm df archaeal
cubi ¢ phase, which forns ke substan

seyoRrTansMabraam heli dreseips |[§9réleh§t(2%)uw§re ﬁL%ﬂ%“aﬁS%n‘d“ecke
TS5 A8 D AR o D qop S e Hs L BB oG Reyent 2001

ProcONath. Ackic 885 USA D8: 10131 - Lo 13S6]. aHoweaen, orystals @ff gthereraémbrane

seven-transnenbrane helix rote rdel (200%&
PNéFt"Eﬁ esing Hresp kg APPICAE: Pt 1 crystals grown
: ) 493 9&&4 llogr. D.
SRR ot R aefTede REPI 80552*3%@ e %%‘393 Citallog
56.381-0841- 10136] . However, crystals of other nenbrane
prot ns usi,n the cubo approag h vvere Qf .of .
hi gh CrG Ul |ﬂ%‘§ ﬁsw& t™q V\ﬂ # ‘?ngsbe highly

adPfafta ?barsc{sttﬁv%%ﬁnf@mshsemambmwmﬁng gzin@ fdr 200 Phrifieition and
Crysta 0 56:781-784]. There is thus a

wa@,ﬁizytlmte@ﬁig«mhe@d@s wihich afeptevoidrad the abaya limitgtons ghl y

advant ageous to have, conpositions and methods using

same for the purification and crystallization of
STRIGAREOPTTHE INYERTIONoi d of the above limtations.

15 SUMMARY OF THE | NVENTI ON According to one aspect

the Predfdg thanst pMect 96 thej Bresemy Inyeption ﬂé“é?rp’éspfq

e [

S R R S R aa%afget
rﬂoﬁaemte oneell Iogamelrebemil@ aaﬂdastx:hmjhgmdabeihgaﬁacmddo at least one

co |nat|n se| ected capabl e of drec ing th
RORBBLTE TSR, PFE] ePaDls ALATTRIHE D6 HBROTUYSP ERaer 10 form a
n6R/ 'Emza?éht \Whi8plek WHeA cHRAG B eWivith @c&?&lﬁﬂbﬂﬁh% mdtuly,

nmol ecul e. According to another aspect of the present

| nvemcp@ﬂutgha endtherp asmptd eﬂ the pmspmtouwgmm thetg iip previded a

et. nolecul e or ce I nt.er
e R Iog 2 ot Fetgepfrsy’ QA Bletesh s HRIHNG Soppprisios: @
cbﬁﬁ&ﬁg d @h@%&h@luﬂﬁxg&ﬁé iarg& mioldcaletsitceNVof thtekest @xﬁthQsSctdmplimtlon
|

i ncl ng: (i) at |east one I|%an capabl e of bindin
mqhedmar(gk@t Ieasteang kigand capphle of bymping,the tasget mojlgcule or ell of

mtgx%§t th%rh? léastg(ﬁ{éqlé%& %gm tah ?% LO1edd !ng @§5rdﬂﬁﬁn%g)[01ety, and

gordi na 2%cSor dinator ca
(ﬁf amrdi@e\t@d edfable bf ﬂdm-ﬂgvdlémlyalbmﬂmgSMe(meleast one coordinating

coordi natin
moiety, the at legst one coordinating moiety and the coordinator being capable of
forming a complex when co-incubated; and (b) collecting a precipitate including the
complex bound to the target molecule or cell of interest, thereby purifying the target

molecule or cell of interest.
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noiety, the at | east one coordinating noiety and the
coordi nator being capable of formng a conplex when

wa@esosnoubat ed; and (b) collecting a precipitatBCT/IL2004/000669
i ncluding the conplex bound to the target nol ecul e or
cell of interest, thereby pyrifying the target 30

! 014
Ty (ool Gy RS RirPa APPREE. o6 g inyention
deycaibed beldwe ﬂ’(wﬂbﬂieﬂtfﬁnﬁ)ér dotprisihgeretd efing ARG &idIERLE of interest

be“g t he nethod further conprising recovering the
OISRt nt erest  from t he preci pitate. According

to V%Ecﬁﬁﬁghgfyegaﬂ&pg %’stp k@et e EBht in@&‘éﬂbﬁ' ﬁ@retﬁgfrgvided a

IS provide ting predispositil
ntethodoof ﬂctenstmgcpredr&p@mbrs anse prssonce af eddisedse @sociated with a
| ecul i Nt eres sub' e t he. nmet hod
H@E of ing H&erestntnaet% lj’c& 6%?@ APMPESIRg| @n&ﬁlag rfefyiological

safrﬁﬂ%Bﬁﬁxeﬁ YRine te tbjelt @ltﬁ Q'&H’gioglh@ﬁ‘ nlldi‘lfdlﬁ’éi {dsa 1?:[ ligand

| east one |igand capable of ndi ng the nD
cipablsrafdindingitheanolpade of intest @anﬁle@e ong hgmd'abﬂmwmtwhed to at

SO SRBA e 8 DL Sk R sl 9 g

thRO&t" Khsh nle ofdhfing, mbieey, ahe laf dsakt @ﬁ@c&ﬁﬁfrﬁtnﬂ%txﬁdi&y and the
noi et%&and the coordi nator being capable of formn

bieg @pablecefh dewring whetosiplex fwhamicpdncubptedh ewherem
f&ﬁl”m)r?xof G légfngféxt tﬂ%hﬁﬂﬁ CtHL § 8fecﬁl LSF GiﬁtterestS is 1nflﬁ:at1ve of
I ndi cative of redi spos ioh to, or presence of e
prtidispasittornds orpratende of the difeasemb®idtedwith theineleesle of interest in
t he, subject. 15 According to still another aspect of
ﬂPWBbﬁWésent invention there is provided a conposition
for akyslidk! bzt BndiHiP Iaﬁﬁ% &f ﬁ’lf qrgkteﬁ{ Entu%rpﬁlere is provided a
conposi tiof conpri sing: east one
coapesition fof cnb'stlaﬂlzngg a imelemnlleexf luhterestt therdompesltlpn thpssing: (i) at

| east | t h t |
leaSion lﬁ%?lf‘ 48 ?PE? of pn $ .rﬁ§le§ e 8 ifkerest ape eta%am qnedigand
bEIAR 2B ek Q@tat Yealt Sy (ﬂﬁ)rdlﬂﬁu%t mbﬁas tan@18) §LB6AAMAS! Bable of

noi ety, wherein the at |east one 20 coordinati ng
n%p@taifen@lmmmg theoatdeastong c@qrémetaqamo@tsofwh@mmthg atgleast one

ne and t he conposi tion
Rty AR SRl BEh B RalEES SF b LBPRPRA Vi¥h co-
1xmﬁbatéd il WHereawthe rdogpositibs s Me&dﬂﬁsd@ oCdéfide @he relative spatial
i nterest when bound thereto, thereby facilitating

ppsitioning and grienfatiqn, of the mplepwle 10f inigrigt hem baundh ghereto, thereby
fa%mfact[r%lfb hatondt a& lttl.llé?&?o ] ﬂd&%ﬁt&yﬁﬁlﬁgg)' ?og&%ons

aspec the presen I ivention theres s provi
25 mavbordingfto anyedditiohalzdspert af mivd p:eséne iention eedsts, provided a

d h
g8 €YSRiP it BOTeckles 8 Wkes hal P Brh GOBBHOG congAting 2
sdrsik %Blﬁlﬁn% tHel thoRtulk %@%te&&ew th gac?ﬁtéiﬁaﬂg Igsmsss&w fHcRling:

the nolecule of Interest, the at
(i) at least one ligand capable of bmdmg the molecule of interest, the at least one

ligand being attached to at least one coordinating moiety; and (ii) a coordinator
capable of non-covalently binding the at least one coordinating moiety, wherein the at
least one coordinating moiety and the coordinator are capable of forming a complex
when co-incubated and whereas the crystallizing composition is selected so as to

define the relative spatial positioning and orientation of the molecule of interest when
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i gand being attached to at | east one coordi nating
noi ety; and (ii) a coordi nator capabl e of
woensomial ently binding the at | east one coor dPEEIL20¢H000669
noi ety, wherein the at 30 | east one coordi nating
nnlety and the coordinator gre capable of formng a

Iex en,co cubat ed and ereas,t . .
RO tisto Therbos Jas Do JRpEiog.f o (ERTa dhgretipe uns incing
bb};@duﬁﬁlugﬁbyﬁlmtl al positioning and orientation of
t'he nol ecul e of interest when WO 2005/ 010141
PCT / AcROGN00868n adslitienshdspebterfdh@presént iretention there is provided

f c' tati rmati on.of a c tal there m und
B Bl Rt oI ha s B Tsgonocapeble of
bamnagidlxﬁdlermé oBERREst a8l at feComT RERIH cdpaeYfi mﬁmh@ ar®otdinator
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p@BJngﬁ%h%n%& ds@&%ﬁ%%&ﬁ&aﬁ)t?&{:@ﬂgole éon capabl e of
bi'nding a c Dordinator ron or ol eeu t he second
r egi dyechdingy tal estill gare additiohalt hspiectt b tlmlpeesahte ifventien ahere is
di nator..ion or

l. : d h
ehede mettad of 16T sieoeter molestlegudel PbimisTes e e swpple, the
nhélBodéRRRing: (%%ﬁ!a@ﬁhé fa€ rs§m ﬁ: mﬁﬁ&’i}ﬁg %?éjtaf’ge'frﬁfotﬂ&gleogr cell of

depleting a target nolecule r cell I nterest froma
intareptl with tar@mplaeltmtlhdddlogn()) atsleag on@sl)gandw mapatﬂe ofjbindimg the

Soﬂ‘rf?é‘h % tltm%“’tsﬂ tgg%g?ﬁ%ﬁaé’i?f{ di gu'%ﬁ ﬁgf% tpja f egst qngggf)rdmaung

nislety] bgRIH) 6aRaRlifate c&iﬂaBﬂa‘ Sﬁnbﬂleovth@CMh&mgf the at least one
interest, the at |east one |igand being attached to at

cpeidinating anieipr e raatl¢aﬁgonw<>@dlyatnzgnmw(qty pndy tl@o@qomim@tpo bemg
CGEBACE e G M PR N 3, KNS s

imadadihgy theen dorhiplex (hwhdi it aheo Itar@th mgletdle caapedil 6f Gitertstr 131 thereby
a coqglex when co-incubated; and (b) renoving a

dplete;the tazget molgeu eLRilcﬁ’é peress fioms e@é‘@ﬁ’& to the target
ol elo6rdtle &Fh ! fufther! {bﬁ)@&e&t thEgprEQeﬂ[ ntléilﬁ Rhézt §s LRSvided a
st fromthe sanple.

t ar get mol ecul e or ce intere
migthsk of emhancing 1fmmtrhgcmas)peﬁh tafget hwlquuiesehintérastetitel method

t her. h
chRRioR Epmtesting 1 taeet HRIGHD oG WGP EV Gk o mepain inchiding: ©
allRhfiQfhe 14End @Eﬁhbleséﬂlﬁn&ﬁ@%gég nidi&ufeaéfgﬁferéipltﬁ@% l%ast one

of interest wwth a conposSition including: (i) | east
ligard briggrattachgsaty et dasthprel m@rdmang anq,}ety, raod e(chJIaecmrdlnator

cgéldtbfé' oF tn’onIcrclsalgﬁtl)l Sﬁl%ingnoge 8 £%.§ngréenb gb ' tgga Cmoelety, wherein

one coordi na

comactdign@d @ffectedpsaioh ethaf thont dexsdl et E(Yorbinﬁﬁhg‘ Onbiesy ahd the
rast on coordi natl ng noi et wherein contacti ng is
E@f%d o5ms A (cABPlaxh zélcmdmgealsq t%@t Bolacalengf iiptgrest, thereby

Rl nf 2 bR, SR BT RIco TR@eBET™ [her oby

enhadccogingwoustitighrthei feytueds ih hige ﬂ@bﬁbéd pefeeeed| eentdidiments the

moIYecu e otI interest is selected from the group consisting of a protein, a nucleic acid

sequence, a small molecule chemical and an ion.

According to still further features in the described preferred embodiments the
at least one ligand is selected from the group consisting of a growth factor, a hormone,
a nucleic acid sequence, an antibody, an epitope tag, an avidin, a biotin, a enzymatic

substrate and an enzyme.
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According to still further features in the described

preferred enbodi nents the nolecule of interest is
wa@edosotadl from t he group consisting of a prot ePer/II2004/000669

nucleic acid sequence, a small nol ecul e chenm cal and

an ion. 30 According to still further features in the

descri bed preferred enbodi mehts the at |east one

| i gadecprdingatoestillefyrtherofentures igrthegessohed preforgedofmbodiments the
. r h n ' i d sequence, an

oBICB bl OIS s RaRloRRG: eaft Il Bl igTally g WK e

enzy irtordingstelsillr fattherofeatudd’ i Ny descrivéd RS A1MBbHIments the

PCT/ 1 ,2004/000669 7 According to still further o
cprdinghipg majety Ha selested ifrasmy the grovp opsisting af aeshelatqrna biotin, a

[ j t east. O :

e R e ence L Ao 15, o Rfroh opf ool ST srl i Byon-ich
nfaleaukeer features in the described preferred

e, Bt U RAhr R TRt fiseree Bt Gnbayiments the

choraimitd? 18§ bf nfRStURNE Seleditd TRirh WS %io%g coRSistflg6f & Mbtal ion, an
poor nolecule and an electron-rich nolecule.

aydbralinggletcoadid  sequénget e rel¢atonupeey inolechle atek eni deddron-rich
nﬁﬁ&%f red enmbodi nents the coordinator ion or nolecule
I's'selected fromthe group consisting of a netal ion,

an  a%e @redentdnvun€ibR isGeorsstill s adilieReLthe @Hoxﬁioﬂﬁh_r%m tR@ Presently
nol ecul e and an electron-rich . 10 nol ecul e. e

kpowa spnfigusgiians ibyrpravidingseomposifions and sgthods far the purification of
nﬁﬁ&fuiég.om ngs of the presently known configurations by
provi di ng conpositions and net hods for the
pur i Untess iotherwise defihet; ulletechritdl @ad soichtfivvtamsdséd he@in have

all technical and scientific terns used herein have .
tfﬁsﬂﬁﬂ?éﬂ%ﬂ&ﬁg Mm@ﬁ%@mbw%ﬁ]@fg}rgmgﬁkﬂy inge agfto which
tlgﬁ tHveAtion Befonds. 'Aﬂthfoti%] fHethold® h&&dats@iﬁil%ﬁ%&ivg%m to those

el ongs. Al though neThods and naterials sim
despuibediherrin aan be meskin thiepractidteast tbtingiof theapredeat inyeutidnnsuitable

the practice or testing.of th resent invention
née[t}ﬂdgbfl% rﬁ%ﬁ%ﬂsargansgﬂ%éir ?bﬁﬁ)g‘g ar d%%r?i@ﬂn@‘g’ offle patent
spévifiatien,ahcla@ing|deGihitioh¥)ewiladoniol. SPEAdifibisahd Bterials, methods,
I ncluding definitions, will control. |In addition, the

apg examplessare fHushafine onlpandipet ivtgadnd) te be dimiting.| ust rati ve
only and not intended to be limting. BRI EF

DESCRI PTI ON OF THE DRAW NGS The invention is herein

BRIEE DESCR IPAYOWOF THERRAWBNGH| y, with reference to
t he conpanyi ng draw ngs. Wth specific reference now
to t ﬁﬁe dRERORy & eﬁelageawlzedi by way of examplesondyy wighyrefersace to

ﬂ%cggrggéﬁgxfg HAMEs2With ¥pdetc RferEi @MW todRE dffhings in detail, it
is stressed that the particulars shown are by way of example and for purposes of
illustrative discussion of the preferred embodiments of the present invention only, and
are presented in the cause of providing what is believed to be the most useful and
readily understood description of the principles and conceptual aspects of the
invention. In this regard, no attempt is made to show structural details of the invention
in more detail than is necessary for a fundamental understanding of the invention, the

description taken with the drawings making apparent to those skilled in the art how the

several forms of the invention may be embodied in practice.
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illustrative discussion of the preferred enbodi nents
of the present invention only, and are presented in

wo besosuse of providing what is believed to bePthE. 20018100669

useful and readily understood description of the
principles and conceptual aspects of the invention.
In this regard, no attenpt i% nade to show structural
det aln thedfawings:i nvention 30 in nore detail than is

PR Ml o RTTR YOIEH SRSl sposions

offaké Peesampiveitior. 0 Rifigee 18k o ligandshBodid td@wot éRrdinating
several forns of the invention may be enbodied in

meietic Eigurepd &b sbpw1bigands thovnd (to goultipln ey dingting pnaiefies. Z
d&[ﬁ{&tﬂ@ééor&h%n ého f schematically illustrate several
configurations % tfeé conpositions of the present
i nveBR1Go0Ra-bFschameticallyatlastmopretipiativis oo tangkt tngolésmbe using the
coordi nat i noi eties, Fiqures 1 d-f show |igands,
CHBRORIIM Fhilis Prspent ewn&%a% ligndrosieady a@c_heg o Biseehelator
isli8utaRQAiA kAN cEBE £latget T dcul 2&Fifurs 95’)? 'W(}ﬂiﬁ@ﬂ Bily a réletal o,

iI+Iu§;5@5pe preci pitatioh of a target nol ecul e us
G

MheM” G dvipd dinds dhe chélatoh eng ferssra miatrize fitclusiing thel taggahtholecule

oval ent| y attached .a hi.s-c ator is incubated in
GRS boBbd R Qe o b BB ABL" 7l gur e 2oy,
Addi FIGs) Jafe acheBiaditallyMtlustrdl? stepiise reMherPiofidBe tdiget molecule
chel ator ~and forns a matrix including the target

frep the presipitate. fguiedashaws e addition af@ freecchelatas] whish competes

i ) 34 € 1S { cal Ly i lLustrat .
Wi e bdfibof the Mg Biha WHEREREL B el PRI g eraviv
bysed csapatative . ofFilgu tigardBbaundWeair gdt emalddule i f#6mOthea fiké empeting

c?elato mhicg ggnpetes wi th the binding of the ]
chelyanenddbe remelesedimstal {gumgd chekighre 34 fhape lapdingefife ligand-

' i : t [ nd- ho t
bORL L OEtle REP R ThitBiDled ol GHAREL P UMy GRARE of the
cooplek eWademprtoper €ltignircenditipns Eieg target Idolstudeds lehaetl mdrile the

.of the l.igand- bound .target nplecyle on an i mohili

igendfoordindlie oray FPSIAG AGE ot EreltmEcTBrL Ry prueded for

fRTHRP QfuriFiciorD AR Hiakde® NBolcbfle! RedBrleratRIne 6P| tRe | 1fgand-chelator
eluted while the |igand-coordinating noiety nolecule

modeculstis aghigeesst addition efpacompeting chdldtod té dre column,HeHowed by

i f ' f get nol ecul e. Regeneration of
d@#ébfkég%gﬁ@ﬁgIg?gﬁuégéholecule i s achi eved by

addi FI®M shematiostpeiliveg@ated @irédt @utiod dfltRe €@bétMolecule from the
followed by, dialysis or ultrafiltration ( i_%;ure 3e).

Precigitate, whersiathe CaFpiprimstalseomplesisangiaigined] whilehingmgthegveen
&Q%gmmhﬁg%@tﬂeﬁgﬁ& BEcreREEC Pitate, wherein the
al co ex

chel"at or - net I'S mal ntai ned, while binding
bet wEEGR Stdcherhatiqplly ilhoftexted ecganetatidre of ithapdediisitatiag st (i.c.,

ligand-coordinating moiety) following elution of the target molecule. In this case,

recovery is achieved by the addition of a competing chelator and application of an
appropriate separation procedure, such as, dialysis and ultrafiltration.

FIGs. 6a-c schematically illustrate precipitation of a target molecule using
nucleic acid sequences as the coordinating moiety. A ligand with a covalently bound
bis-nucleotide sequence (coordinating moiety ) is incubated in the presence of a target
molecule (Figure 6a). Addition of a complementary sequence results in the formation

of matrix including ligand-coordinating moiety:target molecule:the complementary
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25 FIG 5 schematically illustrates regeneration of
the precipitating unit (i.e., |igand-coordinating
worisy)i4f ol | owi ng el uti on of the target nol ecBCEIL2004/000669
this case, recovery is achieved by the addition of a
conpeting chel ator and application of an appropriate
separation procedure, such 3ds, dialysis and
Sea}l?qcai(?qomla@tpbmolch@sFlge&Qb)slz{%ﬁmm@mcpycqordm@twuences
ﬁﬁhp target nolecule using 30 nucleic
arbs s%%ﬁgkgﬂ 6% he coordi nating noiety. A ligand
VVI t hFI&isc Ga-dl mhbinyh&‘:ablynﬂlustbate -pretdpiedioh dsf & egpen@elecule using
noi ety) is incu in the presence of

oA T ) St s T oo e o
blsﬁmbﬁoaﬁk%%h%qm% Bt §ssldcﬁb§t&? i ¥ Hs@rﬂze @lf a target

matri x including |igand-coordi nati ng noi et
malspele (Figurd dak dnsoduetinn afyavidlin 10085 @tbﬁ&dtﬁ/es) creates a network

coElCT/ | L21004é'0i%§r 69.. 9 So? ngwg@o?‘%or d| ?esé @:ué%ure To).

are Efﬂ}s\/\JBa@SsdI@inbtlédﬁygﬂhﬁtrﬁé )predi @ﬁton7@f E’ target molecule using
schematically illustrate precipitation of a target

elegiondishemoleries asthecpordingting maiespr hgandrvgﬂm p@‘ta}entla( bound

bi-o
S L e T B 4T B Ao
Apdidseof2bisf(also triz) pah) slebtesipodr dEdigitive v&ﬁﬂ:)the propensity to form a

IntlroducI| on of avidin (or its deri vatlvgﬂsﬁ)_ creates a
COA Ro FEUILE A PRR-RRvaleny a}?&%offcanm% g inating moiety
a [
U A, ALY AL B %
pictg geid and| mdulleesyswrm gare laksotbeousedl avoondir getouthesprasent ligvention
COOT?I nating noiety. Aligand with a covalently bound
‘9 electron rich entity is incubated in the

pr esE: © eherdaticallg $Musifates %’@c?pl{aﬁbﬂ WF§ tR3et antlﬁg&ly Wltﬁgxroteln

of a bis (also tris, tetra) electron poor derivativ

A (Prof )tteung usgsedssd hgantdo Afditionaof apapptopriateawotdisatorresults in a

ne?\g&k (fvlall{)? rl]rgeé?ceotgn IB% rﬁ&e 2 ngsdmf{q rgﬁég%gllgg or

bl S HERCM)%QB sbﬁ@ﬁatiéﬁllﬁﬁﬂ‘us&ae%é Q1§ BY thel Ein IQk&réfCthé‘iiré’sent
. and, |ndole system can al so be used according to the

inygrdion for %r%té iepiinn ofimemprage peotgiay.. Thp @engal formation of 2D (or
3[§n{%§s‘: }li) redddSl ro‘?t a?]'izqﬁé letngg%& on I dpr%sén%&p Shere the

roteln
cobidjzatoks a@:ddncttu mnerodnmmeaamt\oaem dietnselves dFipaton0apsuAt sore

A e RERLY Ll PR e i BpGsed i w0 antgens, and a
Db, (oA, (e h& lﬂﬁ@ FPI zat] on%‘?}fngOfals the

the present 20 i nvention for cry
Coﬁninm’f@m@lﬂummdmﬁghelgbneral forrmtl on of 2D (or

3D I
30 AU Seltutil DRl b Rl cbelelts igyee 119
anﬁOﬁudléH—éﬁrﬁlﬂei@C (mglllbel y@eﬂ)rt ﬂh@ nﬁ)%'lﬁfﬁ‘&l (Olfl &ygt Sl ]_&a}ne nfbrane

nor e
proteins.

FIG. 11c schematically illustrates a three-dimensional membrane complex
using the compositions of the present invention. The hydrophobic domain of the
protein is surrounded by detergent micelles. Z denotes a multi valent coordinator (i.e.,

at least bi-valent coordinator).
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detail ed exanple utilizing a specific ligand nodified

wth two antigens, and a nonocl onal antibody (nAb)

waleoosotaal at t he specific antigen, serving as PEEIL28GI/000669

coordinator, is illustrated in Figure 10b. FIGs. 11

a-b schematically illustrate the use of netallo

conpl exes (Figure 11 a) and® nucl eo- conpl exes (Figure

| | b) FiGr1% schemetieadlyi ilnsteptescthy Sergjation fof genvip-covalent composition

LinNs 4ELG: sche i £8 Ll Ust r.at es .
BB B, e g bR T B dodet BRERHEE, frouen suiabte
chatatprsitiitloas bolind teethp ligari3 tthrovgtecdvatent lidles. hy dr ophobi ¢

domaj.pn_of the rotein i.s surrounded by detergent .

i ceFF%%. 132% éﬁgq%wallwflwtr%|%tm%‘6?aa10ﬁa%§hre¢ ligands of
irtredi @Stnchiie VAL §br QR AakAtles WOLRR0R(01 i-non-
infiredt B inchide e S aRR( dahites Wik ggjla?’y%ﬁlﬂ‘at a tri-non
covalens iiga_tdecs)mpiec #s dommeetdi in theofresenooof BV mine (Figure 13b).

conpasition .consisti of three |Iigands, bound tq a

si ng?iém%g a?ChE%P?ﬂ?lﬁfaﬂglsfmFﬁrao Astew; sQphests presedyrg, for the
¥t on e gRRIBRLIA6r hBRchi@ands through coval ent

i nkers. ,§| Gs. 13a-b schematically illustrate the

nmodi FlGsntliserd sshemptiendly) illystrede ther formation of s (Figore 15a) and tri

k. u t a derivati.ves,(Figure. 13a). . such
hifie" $ 8 A GO BAeR B URHHE o Siegpfdinifitiator
niolezule; ehile ckangingfunl 3 thé &ition phisentrie tHeddpdiuml G 14

schepmatically illustrates a two-step synthesis ) .

pr oc EYds- d 0prscherpaticglly dhlugtratsnthe compggiHenscplethg psesent invention

. — t i ol 1 .
ofIRUREM S\ iR oot AGRRIR! EPbbin LSl 8161 glesron
poarmgietya{Fegmitre [l bajeandssynthsiminig| a i ¢uyaleheelsethan rich moiety (Figure

i.gand- | j nker,- chel at or olecule, .while_changing only,
160305 Eorplsh OB HESBRETS Peeh D FIgBRee iHfoemed oo e
schepRti Q2! kohedatibaity 3ficstiahie 50W§t§c gpﬁmeéis tél’@(fess_ for the

present invention coordi nated on poo rich
prephtatipw ngligady-alentioh yich @r lighrdgelectroni fider deriaitizes. r on

poor i Fi gure.l16 and synt.hesi zi ri .. .

Cov i Faenhpiians it ihis? Ble ¥ er gemides 18 dg firmation of ligand
c6aplek & utiizigtechioh Weh Uh@ cReesh psbrm@sti®. 16¢ is forned.
FIG 17 schematically illustrates a two step synthesis

pr ocEK&. 19 schemeatically shysinates rthe flormagiondof lisendr eemplex¢s which

s - o) ivat i
ufffze d Mo el PR ARhR hl B30r Slffondllos - ¢ e
f or nRIG.020 athdmgrally illasatesxesingld kiepi syathrRkie cprocetiufd €t the
and el ec{rron ﬁoor noi eties. .20 FIG 19 schematically
prepprglien gt ahelgter-¢lgctran Rogk defivativeand conpl exes whi ch

uti | g7gs 2 1608 el atiZB R inARraVe Ko mPsioR ! SCHT QRd "thiChor®BShalent

poor rel ationshi ps.
electron poor moieties by utilizing the same chelator-electron poor (catechol-TNB)

derivative and changing only the cation in the medium.

FIGs. 22a-b schematically illustrate the addition of a peptide containing an

electron rich moiety to form a dimer and a trimer.

FIGs. 23a-b schematically illustrate the formation of a polymer complex by the
addition of a composition including ligand attached to two chelators which are
coordinated through electron rich/poor relations.

FIG. 24 schematically illustrates one possibility of limiting the freedom of

motion of non-covalent protein dimers. After non-covalent dimmers are formed via a
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FIG 20 schematically illustrates a single step

synthesis procedure for the preparation of a
wa@bmsatant el ectron poor derivative. FIGs. 21 aP®@I/IL2004/000669

schematically illustrate formation of di and tri

non-coval ent 25 el ectron pgepr noieties by utilizing

el ata ec n p at echo

gl ST SBC1ER el it A 99% BRTGIE mietain enaidition of a

chValent eleotol podiehBidtf qblyy trinlteblerifing-thifigoBdché e TMB-INB)

peptide containing an electron rich noiety to forma
legdyrier therémaltancpyebinding @y, m@@@c@s@&@n@mmam yes1dues (e.g., Trp)

Ye
ob g+ ianf phclfind BLTBY iRl R AR SR B QY g
of dctysmal stheh@gée.ors which are coord| nat ed through
el ectron rich/ poor relations. 4 schematically

i | I uSTG-oesshepatioally diiustrptes 9h‘3?t°¥5| Wtﬂi“ﬁ@ls’t‘ﬁl@ch PR Ieds the
OB lindiin fmd?&? v 8ddilinaldk Qe £ cﬁ%lg b@%"‘g%%%‘l%‘i%‘f of the

non- coval ent "di rmers are forrre
pﬁsmtmmﬁm 000669 11 ligand-linker-chelator with the

233;?’&%& B%g?tgﬁﬁﬁ glg,]sltr%g 8{(T3Ettr€rlbr1 ! g‘n% ggc(%rlotnl p%gr ?nfmenes which
cirl bsed AP ARZBORNAANE Mgy e ﬁ@rb%mpomgnsT NBhe ptelad $nveRtion.
t he sinmul taneous binding of two accessible eI ectron

rich reS| dues (e.g., Trp) on two adjacent proteins

DYIONRASTAR PG al | owi ng

for 1 IUII 5 Of & Ccrys - G 25

schefTht paedt)invdntios iy 6ff @npusRiont, OvtsiciBsh behgddsfor phifithg and
can be used as the coordinating noiety and

crysellginemetecylehot intesgsbet i vel y, in the conpositions of

t he I

il ugﬁé gttigéslblg g}é(?r éﬁ%nc(#l ngg‘f q'lfxr%o ngﬂﬁglg& bét?letet?ri uensd erstood
witthireferentOtocthe dtrwingsethdag corthpanyigy dbseriitiong noi ety in

t he g 05|H|ons oE t he pr sent i nyention.

DES eXplEping af lqapione ERERbOF ftenimeention ip dgtailnit is to be
uhdW¢858d @it ih2 i¥enfiONROR AR in Vi?) @E}l&ﬁﬁnﬁ@ S @ ail et fo

purifying and crystallizing es of interest.
therfellpwing dlegdriptionod exxpmhﬁeddxy th¢ Exémreples.e Thainvemticaris c&pable of

ot iR on 8F BBE ARG TRABHI FUTE VoipR oS, Also,itis to
beXRidaistviod gthat tﬁeﬁ@ﬁiasélﬂ @B@%@iﬁﬁbbg& dniffloyddV B0 6t the
detail, it is to be rstoodtha the invention is
PRBOsq ofrdes@iption and §h<aqé<bno@mrpmd¢<baqlmltmt ails set

fort oﬁtnetifécﬁge ff:ﬁlnln? \r%lg% cggeﬁﬁfodﬁéﬁo%n%f gro?%‘ OSUS{[ aédthgr\épeutic

pmmmu anasprends Qargelfy hlelthg dtlval@pmeﬂtd ofrfastatid effideit ifethods of

I QUS %/s Al so, to
pun cation since it is the purlﬁcauon step wh1ch typically contributes most of the cost

involved in large scale production of proteins.

There is thus, a need for simple, cost effective processes, which can be used to
purify proteins and other commercially important molecules. |

The state of the art approach in protein purification is Affinity Precipitation
(AP) which is based on the use of “smart” polymers coupled to a recognition unit,
which binds the protein of interest. These smart polymers respond to small changes in
environmental stimuli with large, sometimes discontinuous changes in their physical

state or properties, resulting in phase separation from aqueous solution or order-of-
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be understood that the phraseol ogy and term nol ogy
enpl oyed herein is for the purpose of description and

waebmalhimot be regarded as |inmting. Cost effeRtT/I2004/000669

commerci al -scal e producti on of proteins, such as
therapeutic proteins, depends |largely on the

devel nt of. fast and. efficient.nmethods of 25 .
BERTPRE R Res dn dBarodel pizey 114 BEFIPHARIR Pbinemopccsln g inerest

HOWeves| dtypresunt, M thE YrEmideOSt sitdrt (PBRMERS thas nBY Bk thaliPed due to
| arge scale production of proteins. There is thus, a
seueral fdsewhscky|iacluding: esfrapmenty ef pmpuotisegluringi tie peesipitation

€ . AR .0t el n . her.. ¢co rcialla .
ekt Cltsb Biof S imbuRl & B R Rloo R RiD aliniy of he
Roteireietoghitior igia hndWotldndbonditiéns Wik iniytladd @na pd@fied protein
(@EF:) whi ch is based on the use of "smart" pol yners
with fadueedi asti¥ity.ecogni tion unit, which binds the

o e _ |
pr ot lewglﬁé’ I'CB&EI&% etﬁé ng/r?é%% ein%%fg{ohstﬁlp %{'ﬁ?fc& {t}ﬁes ﬁ)g%gtétt Qnventors

smal anges | I ronmen Wi
desigped meseldcaupositionsp wdicdhhaamde usedt fori cospbffsitival and efficient

t ] ti I ti ' ti
el RTRIoS o Bl > GRieb piaualst b bt iaisaiar
PCT/ | A2 BOHSRAGH Beretd RO Bhd U theCRRARGRSs SedtiBY Qﬁlﬁ&tﬁ kollows, the

size and precipitation of the nolecul'e of interest.
qdmpesisions af therpresent invehtéomspenificelly binsntarget polecntes o fersn non-

een realized due .to several drawbacks i.ncluding,;..

cgg%df: lgtp rrer?‘nglg’g Wﬁ*ﬁb’ rclaflibeesprc?ﬁlrplltﬁggtaﬁlg %%\f%gﬁ%u der Bﬁuﬁ Cotiditions.
Hurthesncre, dctaaarpitd Gitiodlart PRHMiAd %ﬁmg@siﬁ&%, RRY YOMpbsitions of the
matri x, decreased affinity of the protein )
RTESEBY HIVENERN arsi RotaimmoRilizgdn truely @gite  aosraampobmmerhyvhigha geduces

' e . . deactivity. .
80, Ph e HERIPORAR e Wl ERRUCRL LR AL byl fgand used,
mecessitates ithey @pd of ssophisticayet dabioeately equipmentt (HPISC) wWjuiing high
can be used for cost-effective and efficient .
RYptepanes: fegds tr clpmp dopldng, and, impts celusin, usagade @csingle covalently
vodd ighdes of interest. 10 As is illustrated
her ei nbel ow and in the Exanpl es section which follows,
t he Twspacsordingigo ohe taspecp € ghepraseaveiniverdion there is provided a

speci f.i cal.l y bind.t.arget | ecul es to farm non-
SBRtint St ee bt i bl O Bt ReaPpiof 2t tapehmplecule o cel
ofohtkest ed under m |l d conditions. Furthernore,

contrary to prior art purifying conpositions, the
conpodiettaiggismelecylp san pe @ sasromaleaate sush as p eratein, a carbohydrate,

[ [ ]i.7e . . t mer ). whi,ch .re

o RS & PRI Sefheid e ONATSlch SRS or o

simaii theletile sactpasd clidmilcalg aMithdugh dnost BE GRSSainples prévibed herein
se.of sophisticated |aboratory equi pnent

(HPLO)
sefiber ProfeiPAciIs tRagqht Waleneles, itewdlb beoapripdiated fibat ithey present
iftfdhribh M Aot 1Al silhAlifhels® @ Single covalently  bound
I gand.

The target cell can be a eukaryotic cell, a prokaryotic cell or a viral cell.

The composition-of-matter of the present invention includes at least one ligand
capable of binding the molecule or cell of interest and at least one coordinating
moiety which is selected capable of directing the composition of matter to form a non-
covalent complex when co-incubated with a coordinator ion or molecule.

As used herein the term “ligand” refers to a synthetic or a naturally occurring

molecule preferably exhibiting high affinity (e.g., Kp < 10°) binding to the target
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Thus, according to one aspect of the present invention
there is. provided a 20 conposition-of-matter, which

wo soosoidiabl e for purification of a target nol eRCl/E.2004/000669
cell of interest. The target nol ecule can be a
macronol ecul e such as a pr of e|n a carbohydrate, a

o e B o B SRR P g
the REBLCEE intetbdt RO Y HRIINMBRigahd i %l%ﬁ%@iﬁﬁl&&%h@lﬁg a protem a

her€in 25 descri be proteinacious target nolec
cambohydme alpgheaucedt whiich hacxnrmecb peslmsurfapméﬁtemﬂ kg, nglﬂular

! B Robdl B, P AEBECSH LGP 5 .0 on

coVARNEHIAPIAG] ch@ Miglihd ARbidhg @f tlﬂshﬁp@t o5 fprés'éﬁﬁﬂ%rﬁﬁbn may be
i ncludes_at |east one ligand capable_ of binding the

mape,du (aribody.captivfactont er mylti-galentdigand ard mayexhibit affinity to
rgao&f rﬂ{)r%%bl@ 1eSS &‘ﬂ ?Yntmgt -%Eécgﬁé %%b%%{%%‘ﬁ ﬁxa%tlples of
irecting t e conpoSition of ter to forma fon-

ligand & whitth ma)mab m{edMneara:c@:damamiﬁaﬂecbmalh infreftr @chidé,But are
[ or. nol equl.e. As used herelﬂq he term

n‘lftg’f“é‘?"éi toganti Wﬁﬂ@tmf‘éwér(eg Adh S%Hﬁrl’q%gNos 5,831,012,

I I i f t

6 T4 B8 afi] ¥ FCTAD oF Fapicals ekl a’%%ot% ) s biotii o

dmwlve_szmlmmfo@@&ﬁn agl nderiwatiNes dfereorﬁ,t anetalt umsd rasepsars hand
capabl. e .of. specifically interac

trhgients Peftof (¢ 2] Bt il ding BORuin et (4 £ BRirare) and Mbtants

th&%bﬁ&i gdcaalgab Ineaca{ze)b uibdtrags e. gr %ﬁdﬂﬁ), léctlﬂ%,a(ékgombﬂéﬁfaealm

or chem cal whi ch i's expresse on the surface of
Apekarbplydsates dslg.u Fnapamﬁ;ammeheyc apide fsequebésp, [¢. ggaamamers and

SRRER ok Ral RO Hhfe Mot Ared i BB Ry, Bl Ui

oftpiatracd withltBe patslsaOitd @Mﬁfﬁdz%e MEhiéleng tHeRGuctlite of a natural
“g?gntl body (t:;rowth factor) or multi-valent |jgand and
ate oR anrich fand sppsjsting of grrhromephess €. grtzedyre @ntraquinone,

AR i iR 3 SR BE . B P AR rine,
seaj Dienzih e(ZQOIQSJeBtochml GBlbphys Methbdd et9( b8):320-416)nshall molecule
chegiealy recepios HEnGae. & BTt astors s Bicimhnisemiucics having the
safhetAdiAs Funchibn buAGISERY ShéhRAIBRfuctufd ot BFREMERS %\ereof (g £ EGF

antigens, biotin and derivatives theredf, avidin
dafagin); aion vigandh degof calmedulin)j progeinr Ac epmtemsGamld protein L or

A et BB P AN St niee ARRARST Nl gRecoBtY B3bey,

cheafiedly {d. i tibaGbh Bhle whi¢h DikPERSes afd serﬂﬁpﬁblhrﬂh amino acids

lectins (e.qg., concanavalin A), carbohydrates (e.g

e.gepaiierand apglaingiwhighcbigd §@qm@@gsep)eargi magwna wml@,cuénsauch as

hish Spi ners t zka( 2) Pr

high, P\ S 888%%] dy{él)é)le\(l‘\:ﬁllggh ;) Rl | e
httphéwoat. &eﬁuﬂeﬂu&@cﬂ&g&fplmhﬁmm m m cki ng t he

structure of a natural

As used herein the phrase “coordinating moiety” refers to any molecule

having sufficient affinity (e.g., Kp < 10”) to a coordinator ion or molecule. The
coordinating moiety can direct the composition of matter of this aspect of the present
invention to form a non-covalent complex when co-incubated with a coordinator ion

or molecule. Examples of coordinating moieties which can be used in accordance

with the present invention include but are not limited to, epitopes (antigenic
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substrate or co-factor and consisting of a chronophore
(e.g., azo dyes, anthraqui none, or phathal ocyani ne),
wo 2ovE®th1tD a reactive group (e.g., a nono- or PCT/IL2004/000669

dichlorotriazine ring, see, Denzili (2001) J Biochem

Bi ophys Met hods. 49(1-3): 39& 416) smal | nol ecul e 20

chem cal s, .receptor _|Ligands grow h factors and
AF{EFHARES Phtigfitels odigha e Boreione G0 8 Bibedn Pirdme pridics,

clﬂ:!ﬂtorg'(ég NYGs- Jggra C(ﬁﬁersé){adﬁﬁ@ fne Ex@hpfe’ f"gffqﬁé %gfj‘t?‘?%? ’%fectlon

Ion |1 gands (e g.,
Wbmbtfellcpws& Figurot ¢j EiS @ndu%) rictire{see [Figure 7y meldic acid sequences

spaEiaa 6 PtenA e o UBRuin Dapea gpor sl oindesigron rich
mMéb@lBs @e@ Ex8RpIESf ﬁf{édE)ﬁﬁ{ﬂl'éE‘ REBOHT W RichAB]16Ws afd #fgu?é% and

| ysine and argini ne which bind serine proteases

Othﬁrdﬁérlﬁ@}ﬂe& describsddereinaboye (See axamplegfor digandspr gani c

nol e

ot o e B Rt RACh b3EFer of coninsting gty can g bound to
tlmshgahduﬁsemtredtdbev@(keamgur@qarml nati ng noi ety refers to

any m)l cul e. havi ng sufflc:lent afflnlt3/ , KD <

10- 5 Wi 5 e yBhen ARRTBsiad hir difisreat goerdindtiseamoicties can be

at&@ﬂédjfor{ ? dRIcRLY 2 CRY ]gﬁgk Eﬁd:gn blREGPABY é&c}r'n%le le to form a

ter o I's aspect o e present ention
cq‘mpqu suchas m:sima}nemtﬁgurerp beSuuihe nombmaﬂmubﬁblﬂdilngﬁrﬁdiet&s may

C di nat or .ion nol ecul anpl es of coordi nati ng
mi e, SR AL BT Co qﬁe@eg@o%ﬁe SetWarks) copfgining the

mBleBSIB R irt SN i AMubtREbHHTFi Atbs 280 AR 2 4'5195&&%%9
epi topes (antigenic WO 2005/010141 PCT/'1 L2004/ 000669

14 dEQ ay nampstltmnt angiénsfutthsr\mmtdems frethgae@tveryeofathe amlecule

eref‘ gg%ng ndS bOdI ?twg%qggﬁgf gs%legtr%d ﬂéis to negate the

p&&l@ﬁﬁ&&ﬁ' é‘o@ﬁdlhzﬁfhg iﬂﬁie@’lh &ld ﬁi@&actﬁﬂngb’lr BSordinatig dMHety-target
26 biotin (see Figure nucl ei ¢ acid sequences

legdle fptgrackion) Fqsr@qampnlp A% ¢he Ugqrd uane agjgenehaving e affinity

R I e
arFepgﬂopeta&)orandntﬂmidyerapmbé eﬁbihmgdﬁﬁmtﬂgaed her ei nabove

(see, exanples for ligands). It wll be ap reci ated
t hatA8 Y pin @&Eﬂse Regrdingtoraone o Bwlecle” Fetarntma splyble

e Wﬁf ild, 4A0daESE d e@m@ﬂ%)(ﬁg&é ﬁﬁﬁagﬂtfu?fﬁ@é% t(@e.,f Kp < £0) to the

be further appreciate
cappdinatinganoiety sl ast suels iccapable of Wrectingathh &drmposmhle of matter of

L i gan h as chelator nd an elecronrl
tnis ABRS FHEE oiSeRh GV Rl JRPE sroreesvPlent fohhleRn Tpiles of
cob@dinsWE thofecGRERVIIH D b@fus&i ﬁijhé&rdﬁﬁb@W1ﬁ5th€§ifesent invention
medi ate the formation of polynmers or ordered sheets

inglude but aiemblrlmyyd tmmndumndgdemetlvmh@c@ﬁ entifodies; eeatwon rich

m@%gﬁlgsc &l ecH'?nIl pgér moleculesI s ke 11%3aE)k()arral1 s ofIr ¢oordinator ions which

can be used in accordance with the present invention include but are not limited to,

mono, bis or tri valent metals. Figure 25 illustrates examples of chelators and metals
which can be used as a coordinator ion by the present invention. Figure 26 lists
examples of electron rich molecules and electron poor molecules which can be used
by the present invention. Methods of generating antibodies and antibody fragments as
well as single chain antibodies are described in Harlow and Lane, Antibodies: A

Laboratory Manual, Cold Spring Harbor Laboratory, New York, 1988, incorporated
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To avoi d conpetition and/or further problens in the
recovery of the nolecule 15 of interest fromthe
w@owphan41 t he coordi nating noiety is sel ect ed BOI/HR0G40)00669
negate the possibility of coordinating noiety-Iigand
interaction or coordinating,4mi ety target nolecule

B Peﬁf?.ﬁﬂcéxﬁ‘q%%séﬁﬂf AERP a5 A GR0LOF and

rdféiéxﬁie@&bnthlhédl tHebéin CORI A0 Bdried OR "RI [idches. Br £ Q1 8hbY (1959);
not an itope tag or an anti body capable of binding

Whatdove gnd élﬁulazM%hOd;isiboP%b%e(lr?%heBlphleagé Saomedi4at’3r426

I t
980 B P BT BLRER 1L0p7 57 B L Pl S 7.
(i . ePrefafdbly;, thOeappositidrnes thisaspedt oftht Peesstiiftention (iho&&ies the

su&‘h i s, capabl e of directing the conposition of matter
cqprdingtay ion.og moleculiy { he present invention to forma -
Non- PRVRL AR f BRSR é & ' i
nol ecul gés whi ch n tb%ﬁﬁsg%kﬁlaggg%gﬁgbg%ﬁﬁd ?lﬁ%aly to the
cqwd;samg mnw@jntdepm(ﬁﬁg iondhel dherbxstry afdheowo. iMedsarbstave taken,
avi,di n and derivati ves t her f. bodi e el ectr
Py 18, BRI deSTHIE, (s BEOHON et Wiy Retmp{eRele of

inkfeiP | WheR fncedd ¢8.patsRiicl Hlﬂ&raﬁ&!)cthe figdhdPmay S0bbdhd to the
accordance with the present invention include but are

cqesdinating meisty sia a fipker; A general synthetig mﬁhwmeﬁal modification of

e e

(1I993/)eh mlmhmflwgsmethm 38 30-28>§ﬁ6ﬁhesss>@theal: Peddeitres which
gh nol ecul and el ectron poor nol ecul es which can
mBlé £ to pljaghiibe Hganddadhsg Wéﬁﬂ@tm mQjgtyif dle pyesent invention.
gen t g S
0e"ohch e .5%4’%%{‘ (o AR OB bl RORERLS AR potthrtpins
(eLga,rgrpwmlfactbo dmdespltoﬁe tdga b@;pedtmaby) I\@rmhahs oﬂﬂ) ﬁlim‘.ﬁgﬁrbmﬁl can be
rbor Labor I w Yo 198 or at e
gff%&fg‘/%&@!? %u ¥ lpgy ﬂ@fb{ﬁe@ liékhexs 19§ ﬁylcrﬂefr@fh@ﬁ& dsolid
pﬁa@é &8s nthddisy: Pat. Nos. 4,036,945 and 4, 331, 647,
ref erences contained therein; See also Porter, R
R. [@omphem ofjthe Pﬁselltllqum@n(bbgﬁ“gaanous/%mpleniﬂ)ahdels such as,
CI q ré a(S?I\/E{é‘}g%S ém (lfﬁgbjj&} I h tﬁl’ ! dhgand coniplex), dimers,
padiérbgsderapag23d-b dkgitling fortnhQ88df a fEIgmbk S aRBkbire-linker as

4,946, 778].. 5 Preferably, the conposition of this
desgrifesch moEXc"tmléeér e%&m Exm@lm pestionh shede seedgure 24 in which

sh%?@ aﬁé Psthi Jv glﬁ‘ﬂlcg exggs%g rﬁ?ggdgg f ap E}??ecule

e pr esen | nve Ion may | rec

forrao eltctad riolyposr relayiond eithrdTNB--OTNBheatiey) el Sitﬁ&’esovahﬁ:l‘il €nay
two, Measures are taken, though, to maintain

fOFQéB@ﬁ dimeisiopal GD) SETFRIS(§AChGR Whea Targ e ang suFface exposed
eﬁﬁﬁ@sefog}fl eif%trb{l‘l ga br rem Eou 1 d@eﬁ %ftﬁbhsh%& Bdlt Ghe higher

i ndrance
cam;de)dtynaf thegcamplext yha/mranglmiseﬁle s&ugiare emdbling nisé ehéreof in
ér(}s%llill\évgt}/onf 8rrocgguqlesf Iag a%ulrtggr %fescn'bed hereinbelow. Furthermore, large

complexes will phase separate more rapidly, negating the use of further centrifugation

steps.
The compositions of the present invention can be packed in a purification kit
which may include additional buffers and additives, as described hereinbelow. It will

be appreciated that such kits may include a number of ligands for purifying a number
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representative chelators with a general ligand is
shown in Figure 14. Margherita et al. (1993) J.
wademshaml Bi ophys. Met hods 38: 17-28 provi des sSpait/i2004000669
procedures which nay be used to attach the ligand to
the coordinating noiety of ishe present invention. 15
of Waddtuldddroni g singleaathpio Helld\at, itd giniPlife piecipiraiich (e 8l the
are both proteins e.g., .growh factor and epitope. .
samg geactions biaffer; tpaipgrature poRditienssplrand the jikey ang) ﬁsﬁ’@r purdfigation
ste@?, %@fcfoﬁﬁﬁ&qxn YndiB i&céﬁdaéooF&ig‘lit&gﬁong & Res. d@s Gre: sefSCRY the
r' b ochem calF net hods (soll phase pepti de
samy.nt hesi s). Conpl exes of the present invention be of
various conplexity.levels, such. as, . .20 nononers.(see
Fi gicBentiond herpiisbeva; dog tampeition Rf tie Hrfﬂ%fahawemw(ﬂ may be
usEPISRIERY a nfblERleSor celOF HBES HopeE sdthgldr € 23a-b ,
depicting formati on of a polyner via a conbi ned |inker
as Tdwescacctding to aBrdiephsped affthe hresent amysintien there isqpryyided a

e ee Figure, 24.. ich sheets are fornmed when
megﬁ%cfént;quéﬁ?ﬂgfaggo ec&ep%fs,%%re\%?p resi due of a target
ol exdihed hefinTtheab @ tp@ifylnigt RéBRAL at tdast dePiating tHe @olecule
TNB---TNB entity) and lattices which may 25 formthree

of dntsreptrom Atc STD)e by Phasginedts sobbiity Hpor,pading e e aggposition

. I f L ON

of Hproteh e ARE Bhcoipifofloh BREAUEFe, e FORASEE.. 1 ne

hi ghithe methop bthis yspedt dfitkee presgnt énvehtien isteffected diyccontacting a

the strycture epabl i use thereof in, crystallization
sagpls ipefufies Bemplseinat %&é@étr‘f"ls‘éa_cﬂ@?%%‘%‘?}b?%ﬂiw present invention
anll Rl frecipis SAPHBLALES pliplex ROALE BHRIRE iR on-
of3ater ef the prasent orvpntsint dmdrthe ofol¢dule @ff inteeest, thereey punifying the

(ganlbe%ﬁgq%ksgd in a purification kit which may include
megdts £ “Suffers and additives, as described

her eAdRRU Nereid theetrh “s II)I_@’DFHf% it6th 8e1utiBAtindibdiAg Kic olecule
may i nclude a nunber of 1igands for purifying a nunmber

of\NDeres0BIOREsIbly PETPY MPCOWBLEEYs (16, Bhsirntesdbatease fiffment
frd(% ﬁ{en@sﬁeéﬁgﬁl{s g olﬁm@r\éﬁi.’ F&roexiﬁlﬁige:' %éﬁ k¢ {?\%lé%feaotf'ir&&est is a
€. dg., using € Sane feactron-buiter, enperature

secrerdirb¢oditinan ipoBpeptidesthlei sampleadadl Yelthé bexiditeed frh&iirh OWwhich
steps,. the coordinating nmoieties and coordi nator ions

mgyt neBide dpy| additigndogthe eqogtbinang polypaptides sgrumpprgtainsasywell as
: ca” g .
mér}%&%éeka!a@é gcge{ E&&%@Q&'&h@?%@%&éﬂ&i Bfoﬁsﬁfg cell8Y ERFhA the

y’a nol ecul e or ce f 1 nterest
sampiznmeludesmul @ntafininants, podying refers to camotdtmtingspect of
the present i.nvention.there_.is provided net hﬁg_t of
pur ilyPTHEF 4o dpitiate purifigatipn, thee comporiiqnagmptier ¢t the, present

in{rlgilﬁgg Eslpgfs'\‘, bordtatged wih SiSsahiplt THIS ASHreREIDRF SféRd By&dding the
ligand attached to the coordinating moiety to the sample allowing binding of the
molecule of interest to the ligand and then adding the coordinator ion or molecule to
allow complex formation and precipitation of the molecule of interest. In order to
avoid rapid formation of complexes (which may result in the entrapment of
contaminants) slow addition of the coordinator to the sample while stirring is
preferred. Controllable rate of precipitation can also be achieved by adding free

coordinating entity (i.e., not bound to the ligand), which may also lead to the
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10 of interest fromthe sanple by changing its

sol ubility upon binding to the conposition of the
w@e®@senti4i nventi on and precipitation thereof (PCPEIL2004/000669

phase separation). The nethod of this aspect of the

present invention is effected by contacting a sanple

including the nol ecule of interest with a conposition
fopnatigneofsimallen complexest whish maybecksmetieial ing varpsteef pprligations

C o ition

gNgaiﬁ{hﬂv%ggﬁg 1ﬁ8HRmséé%tﬁﬁﬁggﬁfgg%kgﬁdﬁﬁﬁmgﬁolecule

of i@ierthstompler rdeibnbadx abdveiin forirted (samhds:mllmum‘) precipitation

interest. As used herein the term" san@ [efers oa
ofs they £1BRlex nIRY; dien Grailifatef by CONEUZHION e o Bltrascrpirifugation),
I r n t ti
SR e PSP, 4L S R
ndtmbeﬁss;sy) For exarrpl e when the nol ecul e of interest

ecr e in ol the sa
con BERIBECGER i OGN P AR SRS Heenaie fpay be
suBfitedit® Purtter bﬁﬁﬁéa@l@ﬁ RRpH A Yrd &b YERRED e m€ulddf interest from
protei ns as Il as netabolites and ot her

the complspst .m@smamm effectedebsesinge ewnbermﬁbsqféle@eﬁal methads which
th I,
w50 SRR 0 AR PG T ARy LA Y B0 Bh5n

hydaephobIep dfifetdcion Othromktographl (g @nePhehyl %6pham/seht ietiranol
is first contacted with the sanple. This is preferabl
presipitetiony ispplestns fgusing rewrg%maasst Hgéﬁeahioaﬂaﬁ%aphy on silica,

RO TR R, SATRL B O i taon

e)a:ﬂahiugwg cmkmn:nogmﬂhy; athromatofoausingp| S8DSIRAGE, :ahinomum sulfate

lex fo tion .and, preci atio f th rmle
PIRAPHRRD, . BdioRlgRatite ahl%mgg Ha’é(plngf‘g SoPheRTIas d Wiysis)' and

| SteinnNAL Bfot&Rt GapRBRtb&dy, 30 specifi
Waﬁ%ﬁéﬁa E’Féﬂgﬁgd :ﬂégeof i%e coor di nat olr t}Z) tﬁ%em ©
s@ambdlgmdbeMgemasﬂgqapturqmeegfmt)r ed. Controllable rate

f tation. d. b
20()? F\ﬁ%ﬂ) 3 %W?llafeantbfl gmpli)eh 8?& E% c}egx t rﬁ%&'orr]lg il o,% (e.g.,
bitdr bhal ﬂd&@ td @RGprédpitdhe td/@u%ol@ﬁ/ #1i0itd bound impurities which

PCT/ | L2004/ 000669 17 formation of smaller conplexes
w\mmﬁplma}ed) TNRIQR. var i ety of applications

plg
T

descri erernb escrlbe

pRdedires may be rapdtiiecty appliedton th@smsple (ipe. gereqipitaie) torincredse the
the conp Iex%befamll ated by centrifugation
Yield gud or pupifyof the: farget ), 5 although in sone

cas e?re?ér%lye mxﬁpositfbnt SCmARS LA cdRERStof IBR!oB )iﬁ§l):cule are
centrifugation Is

not necessary. Depending on
s¢ledtehdechs e eenable mapideand! easgfisolaticar ef the tanget pndcctpiﬁ tfeome the

S 5SS, bR LR b8 R difety o

the complex, provided that the elution conditions employed do not disturb binding of

the coordinating moiety to the coordinator (see Figures 4-5). For example, when the
coordinating moiety used in the complex is a chelator, high ionic strength may be
applied to elute the molecule of interest, since it is well established that it does not
effect metal-chelator interactions. Alternatievly, elution with chaotropic salt may be

used, since it has been shown that metal-chelator interactions are resistant to high salt
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the conplex. This may be effected by using a nunber of

bi ochem cal nethods which 10 are well known in the
w@edos/oEanpl es i nclude, but are not |inmted toPCT/IL2004/000669

fractionation on a hydrophobic interaction

chromat ography (e.g. on phenyl sepharose), ethanol

preci pitation, isoelectric focusi gg reverse phase

cqulLt@ns @nﬁlﬂmmbgtmpmthg target melgeule ah pughacangitigns [ Perigth (1983)
ng? s&yﬁeﬁf‘f %85 ani on exchange chromat ogr aphy,
exchange  chr omat ogr aphy, chromat of ocusi ng,

SDS-FRGcompRADEdnU be Srdlsbhibilized tyr ded pddisibn odf, free (unmodified)

droxyl apatite. chronatogr el e trophor Si s,
f&*i/aé?ry Gies, coprdinating |W91?t9’)’ cWﬁ’&Ha%’%?eéﬁhV" hg. cony ‘ﬁ‘@t"r metal
S%HE 9? n[ﬁtrafﬁfrgﬁ(ﬁi & &l St In‘i’HgBé)&‘éM théreaRE&S 'tcf témove most of the

ate I gand or he capture reagent).
cHelated mnktabandahe pempatrgd:helawr %mleblhd@ﬂ cangplenfi. ec,lre@lncule of

i gt cordige i, i et e b9 1B G A adbdized meal
afﬂ'ﬂit? Rolufith s, SirkinB8iabdticadcid (IHA) &l ﬁﬁﬁ'lla{rﬁiéeﬁi@ hEBLANGT)].

It Will be further appreci ated ‘that any of the

wilb beeapprediated dhiatpwhed i high jaffinity cheletony ése msgd He.g., catechol),
it
SRR AL B 08 0 R TBAod fon Sopyl FRAVAN e

sdifd GICwitle othief elﬁaatabhwmg figilae blndrig affinitiel towdrl ekie Amtlobilized
coordi nator ion or nolecule are 25 selected so

mgiah ke avaid glugion gfithe digand:chglates agenbiromithe ?(&P‘@Etm%‘ﬁﬂ%&f inding
tfifomthe conplex fornmed. For exanple, the nolecul e of
interest nay be eluted directly from the conpl ex,
pr ovAgplicatibm bf mlmbkelaluuomrcondmdni wilheeseltpl thy etiitido ofidte target
st ur i ndi_ng t he coord| nat i iety to.the
Sl Kespise Frsebgaﬂdgw&n Ing) MOfeLy nﬁptp the, splpmin . final
dé‘sﬁﬁl'hg' P&feﬂﬁ}g B%:ta%: Hé@&') db@mﬁhﬁ:tﬁﬁi’ﬁoﬁﬁcﬂ s a chel ator,
hi gh“ioni c stréngt be 30 applied to elute the
nmol eBegenertion of elneebga,ndsqonuhnatmgl raomyl is ofdtiglbecagiogucal value,
that it do fec tor int

sifpe s syt b ffon ol B SORHRE st b S dsRRRd tabor

iV R@d irsthe@fethddoliy de@ibed Metih. tTiads, fRterRAmplaLle érﬁiatmn of the
interactions are resistant to hi gh sal t 2005/ 010141

ligamirqopphinatinggoeisty cangbectnhinved didloading thengpoyvedesaibed fcolumn

wifig bffdRle %gg&#@ﬁ%%?&u@ggﬂc%us@ Lg%i@@?u&%o%%ﬁzt may

sdparase)beﬂbeén the freb yhdlfter adithé dedired flighnid> eodrdinatinly ﬁ]lo&dy

\(/:\Ahte lh%{‘“hé Q}’Gz}}%a?r}ﬁa %:ﬁg%édnnrggt%gasﬁééy gar;g?el: %Ir)]phednt%r the isolation
o%&r{cﬁlfs'rle&fn%hzﬁfﬂ ﬁtxﬁhﬁ%lys%ﬁt wAficl! §1%dodf fhiBR "&bt or clinical

to renove nost o e chel a met al an e conpeti ng
vahelsatloras Ehembinhatb gtawthdfactormlamk tloode protemnl pmodets ofe.g., von

Wil heP Faclodandr GOoLdi 0ati 06, oL et W CANGE NSBBE effective in

replacement therapy for von Willebrand’s disease and Hemophilia A, respectively).

As mentioned hereinabove, the compositions of the present invention may be
used to isolate particular populations of cells as well.

It is well established that due to shortage in human organs, in-vitro
organogenesis is emerging as an optimal substitute. To this end, stem cells which are
capable of differentiating to any desired cell lineage must be isolated. Thus, for

example, to isolate hematopoietic stem/progenitor cells a number of ligands may be



10

15

20

25

30

affinity colum [e.g., imnodiacetic acid (IDA) and

nitrilotriacetic acid (NTA)]. It wll be appreciated
wo bas/owien high affinity chelators are used (ePUI/IL2004/000669

catechol ), 10 neasures are taken to use i Mmobili zed

metal affinity ion colum dified with the sanme or

with other chelator having Simlar binding affinities

enppiedawhih bindrigisurfageamarksest ahich e wygiedtodhigcel popylatiofe such
as!
e IBPEFOBYS! oo RRETE AIATLEDE LIRnNER e )RS5 Z06)
condAnothasedeplle isethalisolationt ftergthmodydes wsing leetih diggeds, such as

15 nol I - ,nati. ' _ .
coBGHTAPIT A NSUEBRUHA7 2R FIonEE 1 /2008 (FoIietpiRcadast Bindpmistry
4:Rfs1applied to obtaln the final product. Regeneration

of thellgand coordinating noiety is of high )
econvirileczll miatum, may beieHeatehuding variaks ligands whitch sirepspecific for

.nol ecul contribyte st 0 cost, .and | abor
viffhy o1 $48 I Ofhe HATRYdol gey debtp e 'ﬁé‘?lgi;%en%aognfcloﬂtech/
arémemmupnmmame sihilpn of the 20
| i gand- coordi nati ng noiety can be achi eved by | oadi ng

t he Mssifcalissretpyisies anaynbe ispfated By deprpempeifianierfathg present
mgéntﬁ)ﬁa\!aﬁ'cﬂ U ﬁgéfg%e Mo {ngﬂuh?r R *aﬁn Yldahdikh gl f&%fé Q9963 Virol

separate or -an
M’(éﬂmds é@{leg-aODI]- coordi nating noiety. The
abov rjbed, urlflcatlon t hod y can be
appl i SRiftop s Bl desbsd e SHRED M B e asigd with

px’@é’éd&ﬁg%teﬁs‘@ﬁﬂ}ﬂ@%e%l }i‘g WhfehOls e@féd%@%?cﬁ&t@rbe § based on cell

clinical” 25 val ue suc as reconbi nant growth tactors
deamitly bt sivel(qg. ptantnifugationh) and firthey stepwoﬁseWchlve belbaurichment (e.g.,

Rgggior and Factor VIII which are therapeutic proteins

ctive in replacenent therapy for von Wl lebrand's

di se@f eoPdh %aﬁiwlg BapAbilities, Rﬁ&&élﬂﬁés‘{ﬂons%? tHEEpYes P §fention
her ei nabove, ositions of present invention

manglsy be usﬁsietd d@nletesaaiampée %@mtund@ﬂl@d nydpcmlqstqr sells. of
cel l g e i A e!ﬁ:tedsgylcton‘:actl}qg ltile o %Pé 1r§c1 e(ﬁln t nﬁesue% target

ShOT uman” organs, =1 n- V or ga eneS| S 1S

meleetlgion @eh Df aiter@ptt wmkhesuhﬁﬂdstﬂma)f the ptesert 1ﬂﬂd1tloﬁfsﬁd3h that a
cells \NhICh are apable of differentiating. to aﬂx{ .
cqu»f s formierl (pssaiked hpee) w6 Teminhe neipitateor The clarified

tﬁ {ate hemat opoi etic stem progenitor
Anfi'h esu&’ngia?ﬁof |i gands ray be WD 2005/ 010141

PCT/ Thi2 GBARED 6565 varkdusaups oyacasibi deplbingtinorsedl e bone
oSl 0o 1 30 b i OB oS o
T4l Edrnd 1398+ &R lor C@W’t &8s ﬁ%ﬁ?ﬂﬁﬁﬁefa? bidag, %ﬁé@naﬁfyﬁﬁ‘ls Afymph or

erythrocytes using lectin I|i such
bmnmalﬂfa\vaﬂample&, [d@latmm p@thgzcﬂys S meantad Fulgti@ices (e.g., prions,
toxmsfj i Bio o]g?c% sampl%g h&’&le?& {)Xnﬁcatlon (e. g] "depleting high molecular
weight proteins such as BSA) and the like.
As mentioned hereinabove multiple ligands may be employed for the depletion
of a number of targets from a given sample such as for the removal of highly abundant
proteins from biological fluids (e.g., albumin, IgG, anti-trypsin, IgA, transferrin and

haptoglobin, see http://www.chem.agilent.com/cag/prod/ca/51882709small.pdf).
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Viral cell isolation my be effected using various
i gands which are specific for viral cells of

w0 ndosnedtl [ see http://ww. bdbi osci ences. conl cl pat/E2064/000669
ar chi ve/ JANO4UPD/ Adeno- X. shtm ] . Specifically,
retrovi ruses may be isol at egl by t he conpositions of

mgl u eB;O(r)pl WI gan PKo I e| o§1t%§% (gn&g {;}‘ése | mvention

praviddeh ndmeﬁ)@é Ia)iv&ﬁage@lc}ver @elor aﬂspfeaiplmatnom&bmomhens (e.g., smart

bov -desc ed dol o be effected with

DAY B e SArER e BUPRIRGShAIEn | o of fect ed
t 0 {§0! af BwC 8bdt SpfR M0 thE Sprksent! Gﬂéthédbl&gy 2b&enberdy -upon
centfifugation) and further steps of selec¢tive

so;d‘eﬂ;tica@drhab(bm'@m]{ eguipnent sach BACGH)L.C,Oheraby @fcuntventing machine

bilities, the conpositions of the

m%‘il&% fﬁ%f“@n 'isray al so be used to deplete a
meil)e f 1Bagy updesling dhérpleent! IﬁSth@aolsg)b li$ notThis@icted by limited

effected by contacting the sa i_ncl udi ng .t he

cappciis if radlinitya pelumns hayias @iffusion 4 ‘Iatl@is i Fsseptéally, W gmount of

Aot sent invention such that a
adg%’eprgﬁg?ex gldggﬁ%gn%wrgﬁé{rl bed above) and renoving
t he (i#i) eciMiild piceipitatien praresst iaectts Bmitplionsiresultiveg from substantial

supernat ant. This nmethod have vari ous uses such as in
c WFH’(P%@‘OP‘G%FH%PF e Bone  narrow sanpl es,

depl&h i NG ?fv‘ bi& @B %r@@gi %Dgﬁoéég él@&})it&%naﬁi@ "beagkg/erned

enrichment of T cel + ce CD 4+ cel
byf slom pddifigihef ah dpbmpdatesgiosdingtot igmmsmollgcnbhtoomeaﬁempltauon ‘

mig 5 e MBS gy mifiEvetént hoR@paliie e, o8 ol Taror fons o

moﬂéd'ﬂl’éselﬁth itk Hfﬂﬁﬂiésftd)\ﬁﬁﬁk e c66rcﬂnatm @Rdigty] &Hllitid 0¥ the non-
mol ecul ar proteins such as BSA) and the I|ike.

immobitized |ﬁ:me@ortgn&§mgab@w@eml aviopsl Bon-presHithsbindipgiaad entrapment

TR e R e BRSO ey o
or ddrties ﬁﬂhttlas'ﬁ@n Rt @l.£(1998) J. Vo b lKéb@ghtC ah :2fhw1esHilbrig .and Freitag

al bum n, nti-trypsin, transferrin and
2o ogh@mq%ogrsgg% :79-90]; as well as f)y varrying temperature conditions. It

o e B R SRR o

deprieages) theesforef cohwolliay etbmpempmsicbhdnnsnmfm&yh ecgptats ¢l rate and
i nvention. grow de umarous gﬁvant over prior art
ifa (g

deggeg@ B}’etclc,nl on Céh’ﬁﬁ G aRpieC éhou low ﬁ@f\g? conditions
m%pf@d Qb chbSffedtFISIRRAUSNIRIRS a FEQ p?éﬁlﬁ@itioée&oéé%ﬁ I'@hile high

Low cost purification; the present nethodol
texup@gturmcondg:iqps upaynlead tcstmhy@ldsasftth@targﬁwndmﬂgf (e g denatlmng

temgerat[l)lr S“ Thus hmc%%urlélg l%rcé tz{k 5't6 tz%h%/é %% p%reiﬁre con?htlons

while considering the above parameters.

W) Reduced contamination background; contaminants cannot bind the
coordinator entity and as such they cannot bind tightly to the non-covalent matrix,
allowing their removal prior to the elution step. Furthermore, contaminations deriving
from the ligand biological background (molecules which co-purified with the ligand)
may become modified as well as the ligand itself [provided that the ligand and the

contaminants share the same chemistry (e.g., both being proteins)], and might become
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mai nt enance and operating costs. (ii) Easy up scaling;
the present nethodology is not restricted by limted
weapaoidiylr of affinity columms havi ng di ffusi onPCT/IL2004/000669
l[imtations. Essentially, the anbunt of added
precipitating conplex is unjjimted. 10 (iii) Mld

r |tat|o roce av rt ati,ons res
pa?tr fn SUBLY é?}tﬁtl ngj% es e[rh?f?eﬁ I—Tu[?f‘%lﬁl cluton f HO%SP y the target
mblRtle kall be eecoeerv,a VA the nodURid doRRMIARRNE WiRhbON

process reci pltatl on may be governed by, slow

addi @Don Bindiag inhomegencussobibions ih i well iestablishednthas binding in
R SR S8 mpig B bR Ss  BR 0GB phases
suth asnirl effiniitgchrarhdtoghapliye gAE(D,t Sdﬁ]felfdﬁr el £l (ww;rm tN’he Acad Sci.
0 in ty:.. ition of t on-
Sy 28BS A TBNG i Ehras Bl Meihorbitds 5@wﬂc For example,
n n Ut p
b A S BRI uscP i I WERaPl0 Ryl RighflETA. and
visdoge struature$ &t salgteons I'tMtﬂ)imdssthe agtesalof mc@ﬁﬁn%xhadmnMﬁcules such
C it., 11:211-216; H| and.Freita J
os i e e 4o 8 bt ity yBitet L gy i (G ot L., (1999)
BibfR&d1 Bk, Gandig).i ons. It 20 is well established that
various nmol ecul es exhibit |ower solubility as the

t eng&hht UNe lmmebuhé@tymsof thligastor furthergleseritadiherpinabove.
t r the r.at e and
oSSRy S8 PGS ol D58k Bt by on

cotvhl@ﬂtghterdohahs | ow ten”perat ure conditions may lead to

ent r apment of inmpurities due to a fast precipitation
prod®9s, SAmitizing, upder hasshepuditions; begpmpesidonrdsy nob ggvalently
botuﬁd lt(PX"rr}é'tr%l g% &fsutl?_ﬁ B4 QffovI® k‘r%ﬁluén%' deGicd: allo%ﬂ%gé{ﬂcggon of
5 tenperat ures) us neasures are-taken to achieve
sanmzmga conditipresr & Wwileanc thedidevioa s(colunn) I fromo meh-dpedificalllyhdound
. abave paraneters. (v) Reduced contam nation
IMPUEREY ound: cont ami nants cannot bind the coordi nat or

ent ithe MkyaT B! @&nb&%forﬁatﬁﬂﬁé phis&d lhb%BhX? ta?raliélaernolecules

non- coval ent matri X, | owi ng their renova prior
oftipferesy intordered; c@pplemrwhle asmnr@metsotmmrs rrel yroers, sheets vr hglces

alg’ O fr B%ee }llfe%; nvfafﬁftqq C?rlyatg rour; IB%CE%I’H%I%CUICS such as
prmemsr irﬁﬂarﬁ&lﬁﬁnbm@&n&&l% progead A$ sssebvéu kpb@viif eRe bR crystal
the ligand and_the contam nants share the sane

SUMRWFS EPFepente ogderedo@mgsmtgofp'«r axoéqcnb)rp a thiee dimgnsional space.
SURCOREIOMI 4] FETAARN 80000 O of e

mcleaded inangivert dpacéd (aéegEltgureml Debuing 1Waidc). be recover ed,
whi | he rmdlfled contamnatigns will npot. (vi) . .
Bi n @@fﬁg gaothen aspecd gthq present ypvention there is provided

a &R ﬁo%l?gﬁcr};gﬁilzﬁgr&q%lgcdlé‘ofﬂ eneous solution is

nore rapid a ective than in heterogeneous
phasAs used herein the term “crystallizing” refers to the solidification of the

molecule of interest so as to form a regularly repeating internal arrangement of its
atoms and often external plane faces.

The composition of this aspect of the present invention includes at least one
ligand capable of binding the molecule of interest, wherein the ligand is attached to at
least one coordinating moiety; and a coordinator capable of non-covalently binding the

at least one coordinating moiety, wherein the at least one coordinating moiety and the
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5 such as in affinity chromatography [AC, Schnei der et

al ., (1981) Ann. NY Acad. Sci. 369, 257-263; Lowe
w@ 2080)0141 Bi ochem Bi ophys. Met hods 49, 561- S5Fdi/1L26@1000669

exanpl e, high nol ecul ar mass polyners (used in AP)

are known to form highly cojl ed and viscous

. U | i Q t a f

coPtHEde % sapPbiE BedbliRiag 4 ot i SPRBEREE Snd ctressas the
coafpoisiﬁoﬁﬁmselau‘téd U hsytosdufine alié relativerspatixyipesitiohivigiand oeibntanon

al ., 10 Bi ot echnol Bi oeng. 64: 418 (viti)
of; 'hﬁmlf:?ug%pf dpfetsst When PP%HI““%‘%FW@V fagggﬁmsefamaﬂon of a
on of the
crgsgﬂpqu&é‘ﬂ?&ﬁ%ndér\{h& x;f@ré%gl&%ét?lg“@gh&@hb

the conple non- coval ent
i nt dt wil be alspreo{labed tifaa thetuse iofi gowahahe muitth iigM&mnnblbxesmms been

t L ent
PO, MR e e BT P ol il AP JPRSen (1995)

BigtHeayisthg @4314%32@9420” Woth&ﬁ”dleg)' NABlctg ONGiyki. ORB 4t 0023-1025;
cl ean the device (colum) from rion-specifically bound

Bhagtacharyyagd 98 hie Biol IGhemp. 862:1 BES- &MOﬁqwqyns syfhthesie of multi-

h%afl de‘r%glfﬁ)léé{)é%pq{ﬁl&lp ﬁlla\t/e? QQH&e rrg n&%ﬂcliseﬁer ﬁ%’ ecu eelrsefcéchﬁlfr:]ally

diffielilt nexdsexpehsed; SFlﬁfhehﬁbﬂeL ﬁ%sthré’@dmi@@loﬁﬂaﬁf@&nblsﬂ the target
thereof in facilitating crystallization of

profgey Srlderedmesndn @dvanse  exnghasize muylti figand eqmeplexes which have
n

thg BRERE e R BT e 1iBndrol bl SHOGM ol EMedilch 10 Bocumy

alintatget bindinigrsitas inhthe emudii+ligasd oasmplex,pasmach, tﬁemﬂlgandbSWa@l never
arrangenent can be egenerat ed reduci ng t he nunber

“36‘1'5 {tq’r ry?fﬁhllé%ttﬂne%fm%“@'a@‘? B@W‘%‘%ace (see Figures 1
Oa- brifestht Avéntion%trcliiVents feSO ? s?ﬂLhEQzMgbn@rtﬁé ’stﬁc unit in
aspect of the present Invention there |s provi ded

the nopoevalént multadigand, :(hzmmg &xprggnaahmuemm ef: dﬁgandt—e¢®sd1nat1ng

d,herein.the t i zin fers .to
3l HRSOSER S e R, sk il chyebef Byt B ol el form
nonolhient @Qlﬂ%@ﬂ@tﬂi Bpedadingghé fHuld nabntaédoadiﬂﬁmemn &fmobleule.
atons, and often external plane faces. 30 T

Thusnp siaele; ynthesis stepds sagdetotfosn diHe, Eﬂﬂ’@s(élhigheﬁ@@ﬂtl iligands that
m%@ﬁg@ﬁ rar%rygtﬁ 1S, noglrg;(pe Lhgand capabl e of binding the

erein the ligand is attached

t o dh ord@astprahiee @:ﬁp;talh oh4 imdeotits ef teresd @preferably of membrane
coor di nat or capabl e of non-coval ently binding the at
proteins) thsrompositianh at thecPrasst IXPntigh afeciontacied with pesgaiple, which

inQ0&esCAR HLIRANIL G iAREST Yr ? égéf}gblkh[[?romeg ey a[%lgc?t ?ed purity and

PCT/1 L2004/ 000669 22 r are c
COhmmmatlgna conpl ex when co-incubated and whereas the

cpat oS e RN <§p Ers afial sample. For afiple, When the

molecule of interest is a membrane protein, the crystallization sample, according to this

aspect of the present invention, is a membrane preparation. Methods of generating
membrane preparations are described in Strategies for Protein Purification and |
Characterization - A Laboratory Course Manual" CSHL Press (1996).

Once the molecule of interest is bound to the composition of the present
invention, such that its relative spatial positioning and orientation are well defined, the
sample is subjected to suitable crystallization conditions. Several crystalization

approaches which are known in the art can be applied to the sample in order to
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of the nolecule of interest when bound thereto,

thereby facilitating formation of a crystal therefrom
waie@snidimduci ng crystal lization conditions. 5 PCTW2004/000669

be appreciated that the use of covalent nulti |igand

conpl exes has been preV|o y attenpted in the

E!ﬁg%talllzatlon of solu :% teins [ Dessen (1995)

hehysalizptian . ofoths. me “ eNVBbtRkESt: 19583mwl§$ of efystallization
J %5, t1ac a 7 19%%%

pgei fhe ljlf%g“ 1555, 0ut g ndt nﬂ{sl,t)%%t °§=_ét|ﬁ g %?ej o t‘f‘“—e L method

[Salenphe FeR. ‘6&97@0} Ahrety Biodeen. Hiephyswtd 1:533a588, mbr dlffuswn in the

nol ecul e i s echnl di ffjcult, apd expensiye,
haBgiEeh i, SR aedhe VgP B et obF Bispbaand Hanatysis of
Proftird @rystﬂaommn\xﬁ@um B6n, KREWNY bik, 3FHV 891G 87t %d 11qu1d dialysis
syntheS|ze mul ti and conplexes whi ch have

(Bagey.dal (19103 MNatere 16@ A5k he |igands to bind enough

Ol U ) ST ATHER Ao o

groming mesteimoledsiat ciystalst fidn eolntibR| thiszappioath &f espediillyadisitable for
proteins. 15 The present invention circunvents these,

geayraélpa PRSP AYRLD rwlqaﬂg, paoplet goptaining a pretein solution is spotted
Y t

o558 311 Bl S0 Sl O 08 FIRREL it

hlghﬂ'i emceratiohi e precipitatiey agerd. Ovenpiede, thisslutiasiia the droplet

e Wb e erer o P ARt rrategps ROty Civplesclireby slowly
m‘&layﬁng ﬁleséd?ﬁéﬁra?ﬁbﬁtdﬁﬁé Srotif Rl re@ﬁ@atﬁlrgma%eﬁmﬁmn the 'droplet

tetra or higher nulti ligands t be used
which én m results iorprecipitatiomen cxystallizationlef the prqseinduce

cr y3¢ %1 O(qul%}{-l%qj h%gfg klﬁa a%f %%t‘o‘sg’;"s% H&B{ﬂ%f fr ab{b%(lggal;ﬁesolution of

prefeyal 1B titdne3 donﬁ@@tlﬁ@fembmeas SRR, 8 A, Vdver inork PeéfefdBE; less

the nol ecul e of interest preferably prOV|ded at a

thap & det er ni ned purity and concentration. 25 Typically,

t he R r,

v Bl 0 R0 sk VALK Sy psming

arphyeésefrom tdmplex Waixalrks 2adhi an sér&ﬂ‘p k&nplas; owhidh rgat haﬁdﬂ va10us
aspect of the present invention, is a nenbrane
dlﬁ%‘@ﬁ‘é‘l’ Ya8Evet hods of generating menbrane

Pr epahat ihg es@ﬁ n#Gioh leRGidaded a Rl RIS d?e?ecgﬁ’é @ﬁ%@@gi@on to, or
Purification aracterization - A La gtor

présncs ef dMiseast asﬁ@!&lcdmdszsm@lwﬁlé)of uﬁere@nma stbjectnol ecul e
of i terest bo(ﬁnd to,t he. conpasi of the lgdﬁsent

i nv &ﬁm geug’%a S¢@asg f@ncrhe’rs at; axfl B fB?)]§F‘E 1mjerest is

pr@&dteoézmS&t whicANnay 8e V&%Hcteﬁel;}} ﬂﬁdpregéﬂée oTPNtRel pecific antigen
subjected to suitiable crystallization conditions.

[PSév ergal>0ct 9a/md Bocgon-6ribodalnp/ @oﬂ’e@tv@p% SB(D:382PM. i n
the il GARRE.APBE ed Lo tine sauml & BoRLdSl Wik Yiclogical

sample obtained from the subject whereby the level of complex formation including the

molecule of interest is indicative of predisposition to, or presence of the disease
associated with the molecule of interest in the subject.

As used herein the phrase “biological sample” refers to a sample of tissue or
fluid isolated from a subject, including but not limited to, for example, plasma, serum,

spinal fluid, lymph fluid, the external sections of the skin, respiratory, intestinal, and
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facilitate crystalization of the nolecule of interest.
Exanpl es of crystallization approaches include, but
wae®snoati4l i mted to, the free interface diffusPONIL2004/000669
method [Salemme, F. R (1972) Arch. Bi ochem Biophys.
151: 533-539], vapor di ffusié%n in the hanging or
r

si.tti.ng drop nmethod (MPherSon, A (1982) Preparation
SAMQUIRAY JEACTS, Hars; Splive, @ %}’L}t%ﬂﬁé’, gusreﬂm el Hsgye, organs,

andiso HRW1ETHn VR BR chitlrk cofNifucntsaui d di al ysis
(Bail ey, K (1340) Nat ure 145:934-935). Presently, the
hangTedadlitae detettosh asd tguantifipgtior efirtheingolesidel ofeinteosst in the

oG ToiSREAC TR o el 5 Pl e e
fldsreéceht) radiokztite Rbeling)i cal |y, a droplet containing a

protein solution is spotted 10 on a cover slip and -
sus pepapesitipnsaof thel prgsent dnvration Haay elsat kg wlized to qualify and

. . , COnC ti P
iRy ¥tsfanttd Prefont h 06 MIERUR B! which, may pe of great
indsorfahed in etjichl, haire@mstal hedlth wed safent, rrelnptedsdrising] nglitary,
wat er vapor fror_n%ihe droplet, thereby slowy
foodfbexeragnand themicah peacessing RlieAIonfe protein and
Pr eciyBhératal MHoRAE MHterdbidy goﬁjﬁ?s fHe0 {:Veeﬁcgamé?@'d#}n pHihBgenic
results in precipitation 6r crystallization of the
disordemi rFor kxaples abhamabiré¢racibns sind gnisfodding of synaptic proteins in

above-descri bed.net hodol .have a resol uti on qf ..
G e AT s PATOLHE Slsres g 1h irofhggperation in
vaious heufHISA cATiSorérs TR iMclh&S AlzHetA8's?difease (AD), Parkinson's

Conpositions of the present invention nay have evi dent

digedsp i(P),i and adementin gvithalcearyy bediest QI8 ) dapilaxmisfolded emyloid beta

ot 2% PROHRL ARG PRASRIE oReBitst By etabotiom,

ae@itulAgER theTRURNEL BildoPRishid dliduRihe dhd RRGAdel10NRIY s d@Eregates
presence of a disease associated with a nol ecul e of
(iientriaques). | Fheacommpysitions of\theaprasgpt invightion gaskeyeedipjdigiurb such

'rﬂa@roﬁ?b?&%}}a?%ﬁ&ﬁ%é{}gqgée{?ﬁeﬁ%e%§%é3lf(%i.&a&E-eSt is prostate

cancer € presence of
pr os Metlerds pf aidiinisteationgend genbraliB¥oAf phagnaceuticall cogpoditions are

AoREDR odpt 1AEDy TiRh (1 el O7 S diskpepolosical Bass of

Th@p&kiced o {B.1@ biol ogical sanple obtained fromthe
subj ect whereby the | evel of conplex formation

i ncl Wté rgmposationsoifahel peeserft inventior san be inalliedaniadiagfostic or
redi s ition to,,or presence.of th i sease » .

R PERAORE, bRl hoRbERr s o & sneafie SIsRE B be packaged in

aSoH] @ Cinore3Eorginéts SHith pRoprith Hubfefsag®i i5ws@:v9@¢d§adnd used for

sanmpl e" refers to a sanple of tissue or fluid
djagaosig ercfor disentiag shespnentic treatarentdi ng but not linited to,

1w Seg e iRl oook St mE R o b5 laled bt SR songaer and
tHendodsdindted mobsadle\Wp i30) Gad 64 fladdd I kédod @EnQAGRE 6 Preferably, the
containers include a label. Suitable containers include, for example, bottles, vials,
syringes, and test tubes. The containers may be formed from a variety of materials

such as glass or plastic.
In addition, other additives such as stabilizers, buffers, blockers and the like

may also be added.
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24 genitourinary tracts, tears, saliva, mlk, blood

cells, tunors, neuronal tissue, organs, and also
waawploed4pf in vivo cell culture constituents. PADIL2004/000669

facilitate detection and quantification of the

nol ecul e of interest in the%5 conpl exes, the biologica

sanple or, the conposition is preferably |abeled (e.g., .

5 | AdrEee _,mﬁtg&soagemgnua f PHJPT ctmseg e dmampogenic
pdtéiRiaP bf &ibens. NFEN LA OB @nm_&hjugaﬂ&fﬂi u?vg&ggﬁadwésvcmss-

~and quant1fy substances present in-a
linkingof the eatiginés mateicule (aay poptidss) tyr lerger camipoy sugh as Kili, BSA

clinical, envijtonnental , health . and safety., r te
thioglotifin and Oy 155 0, 8lres S MOBCHRERize of the molecule, a
paRArAEeS kinB@naRP|doGarn! BffMmundinfiyOde8! HRAGK €hid Lane (1998) A
i nteraction governs the devel opnent of many pat hogenic

labpratery magual dofrak xHapeeer, edyatanpaross-Hinking of ithmantigenic molecule
Sf.0l.di o] I c .orgt el ns: .ot L vou e
e e e R e A
caveleno ilagebibizaionoof the antijehiRUdoleeule b ogirioas sdbstratedehave been
These, i n¢cl ude Al zhei ner' s_di sease (ADMPar,ki nson' s
atigmpledste qepyvent fbis peshlemn il Bheipam Frazigy (bt ddoTeshpiquey 25:28].
e . . . . )
SRS QR Y Pl AR R A ko B e e
met aBwis] sthe pacsentmihwdntioni mlsohenmisagesnal mettiop| af nerhancing

. reticul.umand extracel lL.ul arly as aggregates. (i.e,
iR Fler SIpRSE o otey Eive iR SHRRcSTionb il present
inG@itione USKRE ub&l HédinUihe BHE FimARAGIRIGL Uefels (P MR MBS of a
to thereby treat such disorders. -Methods of i
mal¢aitlaite evoke ian imanvde grspensg(¢.gn antibadlyaespanss) Withir an organism.

co i tions, are Q.described b for,_exanpl e, Fi ngl
ot o Y Beads B SondRine g el TR Mterksl Wi e
cofiysjoa Wifiths preséi .invienfiod .whebébycigRemblexdhigs ffrmeB&erves as an
. present invention can be included in a_diagnostic or
immgnogee Prch kgampler-ein ksdnigsted to ap apimal hpgie gedergie an immune
glfic disease can be packaged in a one or nore
ontainers with appropriate buffers and preservatives
and Tiesg féroexan®fe,dicagamsats aw afitibodgi reeminseigthe above-described
. therapeutic treatpent. Thus, the |igand and )
INIBAEPHS CPRGOSHIPR 15, SUeEHaRFUYY ARgcted ﬂ%ﬂz& iRelhasbfe-gnigbbit
ot H6useOF SlidWAh L - i&ﬁahse(i.%r, boBdls)? 8tuidGs BOIRERA (aBouft 14 weeks
second contai her. Preferably, the containers include
offirbtabjsktiorfand antitwdyditerds detesninad suchias by asing tmabiore-described

meBits,FFanaloeFaStes sy i P SYHese Rt T proft & foy remple.
AREmétindly esadditrsnall afhibélirématoBrapHelbf ERISA RtdFRCted.

addi tives such as stabilizers, buffers, blockers and
t he Itiwil begppregiated thet thelgempositions of the present invention may have

numerous other utilities, which are not distinctly described herein such as those

utilities, which are attributed to affinity chromatography [see e.g., Wen-Chien and
Kelvin (2004) Analytical Biochemistry 324:1-10].

Additional objects, advantages, and novel features of the present invention will
become apparent to one ordinarily skilled in the art upon examination of the following
examples, which are not intended to be limiting. Additionally, each of the various

embodiments and aspects of the present invention as delineated hereinabove and as
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WD 2005/ 010141 PCT/ | L2004/ 000669 25 A nunber of
nmet hods are known in the art for enhancing the
wo pomspogeni ¢ potential of antigens. For exanpP@T/1L2004/000669
hapten carrier conjugation which involves cross-
i nki ng of the anti geni c nmojeecul e (e.g., peptides) to

l.ar arrlerss as K BSA .t hyrogl obulin gan
clgiisl R e ston et dids caeeribial fupoth i off Hlowing

ex@RipRgUl €, a 5 paraneter known to govern inmunogenicity

[see Harl ow and Lane (1998) A | aboratory nmanual

Infra]. However, coval ent cross-Ilinking of the

antigenic nolecule |eads g f@uctural alterations

therein, thereby limting antigenic presentation. Non-

cov alkﬁ‘elteni:errm)hx'bw inzdei tonthe ffollveingndxiagwpleisc wiivheogéthert with the

vari ous subst tes have been attg&ted t.Q circunvent

abopg dessPphpnsyil @F theinventioninp npR ngfashieRhni ques
25: 28¢neraifl, AfcGRRLhBhe usdTRASH bl leﬂforzit&%/ ﬂi‘B@eﬁﬁfé”s Il:]ltlllzed

invention may be used to nediate the sanme. " Thus,
inp thess gmésenn\ievention michdee mﬂlepable,s béipohemival Uﬁcrehlhhrmah gand

rebTRBR, POV PRIOHE pruEBrEC T o oAy e ey, e

htER@hrEeSEé THIERABPHE mwwdﬁar rcnéﬁﬁg‘» Amavomo@tmhmdav' Sdmirook et
nol ecul e to evoke an i nmune response

. od
aly, €b9MsWurrent Rratocels ior Malkucular Bl@Og)ﬁ'eVélﬁﬂﬁ@ éI-IHs’\USUbelyR M.,
R R3] 0 AT e Nt ey
smnphmmdra Mar&mhmppmrmsalasq amcucammmgarMoraumbr Glonmg ,

r{*} ex_can be ipjected to an animal h Isqtb er
HcSone Ut oB (DRSS Viiahn e onbinag b oeigpin
Aﬁféhwp%oﬁsew o BfrdDQVA: ARSF GBfRfne %Qaiyg@vaogmraory

conposition is su cut aneously 1 njected into’the ani mal
Manedl Seeies), Voisalib, tCold Spring $aybor Habbmwdry PrassANew York (1998);

metfodRES 5t 3¢t} okt Rhy\LSt {23ty NG Rbag By A RE0LS3L
5 @ﬁ S5§na{i§ o ?7‘2‘65735@91‘1 Bi81089: P\hﬁaﬁﬂﬁﬁﬁy ¢RAMIRENV olumes I-III
hods of “anal yte detection in sanpl'es, where the

Cblihg,ah& el ﬁ@@ﬂhl"ﬁuﬁemtdfromdﬁpm Enmupplogy'h¥olumes - IHrCohgan J.

35 1R8BS B30 B {6, i,

ABPREASE TiaAFE NUrwhiIkeCIT(@8%4)f MisheH ihd snllgmdéjmselected Methods
numerous other utilities, which are not distin

ing €elvlanh damaplogh', sWe HH .o Ereemas eand, £py, iNgve sYor&/rﬁle%O)a rayailable
T e
e)aﬁ’ﬁblld, }U(H. PR0 mddmﬁwalz GtH306158; 3&0&51‘251@;;8'50 S48 3 853,987;
eat ur I nve
3 4B Ea Eno A8 one BRI BRI Ot The 496 3850 034.074;
49838, 54 M@fmb siohe 77 %&’Wzgg 52 ?X@T%oﬁt?cleme@gnﬁ{eﬁs‘nGBit, M.
e 1imt f the

I nt’ended té each

J. yadl d984); “Nucleic Acid Hybndlzatlon" Hames, B. D., and Higgins S. J., eds.
(1985); "Transcription and Translation" Hames, B. D., and Higgins S. J., Eds. (1984);
"Animal Cell Culture" Freshney, R. L, ed. (1986); "Immobilized Cells and Enzymes"
IRL Press, (1986); "A Practical Guide to Molecular Cloning" Perbal, B., (1984) and
"Methods in Enzymology" Vol. 1-317, Academic Press; "PCR Protocols: A Guide To
Methods And Applications", Academic Press, San Diego, CA (1990); Marshak et al.,

"Strategies for Protein Purification and Characterization - A Laboratory Course
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enbodi nents and aspects of the present invention as

del i neat ed herei nabove and as WO 2005/010141
wEFasOLADD4/ 000669 26 clainmed in the clai ns SBCL/AIAN04/000669

bel ow finds experinmental support in the foll ow ng

exanpl es. EXAMPLES 5 Refergnce is now nade to the

abl Y BB W ol ahe e R

fohhrnetelﬂg Jthédenbral FETBRNSs|dYe pfdvedddaiRRgh@it Uhi® dés@slent. The
herein and the | aboratory procedures utilized in the

prpgcsygastthergipetie ibsheved dp @@evqlblm;w} Hr the gricandeare pegvided for the
0 C nd o pf leﬁ e
te%%@& ué@mgr %S?ﬁ'or éll.ll g y ex a{) ne ﬁl@? QH&T% £y mz?éi-ﬁgrated
hdreih byatference.See, for exanple, "Ml ecular Coning: A
| aborat ory Manual " Sanbrook et al., (1989); "Current
Protocols in Ml ecul ar Bi ol ogy VoI urmes [-111 Ausubel,
R M, ed (1994); SERE , "Current Protocols
in Mol ecul ar Biol ogy", n Wllaey and Sons,
BalSynthesis of Won ybeadeht i $igundeohplexes’ u&l&n@mHeMr-Mad e
to Mol ecular Cdoning", John Wley & Sons, New York
(1988); Watson et al., "f¥BfHi*nant DNA", Scientific

15 ARy iabid Bﬁokﬁelatbl%\/\’toYQﬁﬂ{d niRit4lE € it dﬁfferexft egserificities and
" CGenome Anal ysis: A Laborator Manual Seri es Vol s.

affinities movell dgseribryl indhe bicratuns o Tatasneraterthe son-pexgleps malti ligand

R RN b U B Bl

specifié 2igahd,;and @adhklatir o gg;eraté\ﬂbafonmmgrgenéﬂahdhreﬁke of: ligand---
iiﬂizlume [-111 Cellis, J. E., ed. (1994); "Current
-1 6‘1"0?9 fl3torn | munol ogy” Vol umes 1-111 Coligan J. 20

t
CI | ni ca nI’ (b%grrl;ﬁnéjﬁagfh?gb (ﬁ?aéfhppgd? rtulit%n Qtal ,Zp%?let Vgl%% Elél#l-llgand
cdwlmmo‘ﬂme fohRedFightest®! | and Shi i g| (eds),

Fr e Le’%ﬁw f‘tcglo YQ(@%[I]%C?G kvlvéﬁfggﬁ)a% fegbpgelator) derivative is
synmwﬁaﬁaﬁgml 13EFsiRK tRA1$h WR! predBSE bf PEU idms, 5 H@n B@Ja?é?ﬁ multi-

- "and sci en iterature, see, for exarrp

ligand complex is ﬁorlmgl (Bigare 13338, geperal yngBtic pethwag, f%@O@matlon

ofrgggeitiive SRR o bl dind s sgujy R 14. Such 3

syﬂiﬂ&gﬁ <8 B¢ sithify th the One preSehnted/bilManghekitaZs 41., 5B supra.
nucl eoti de Synthesis" Gait, M J., ed. (1984);

Nuc etiligation of shslapecor the prepasation of a wn-coyalenHmyl-Hgand
i g A5l USBRGEL g0 520 A e
ctﬂaitdms @ubllnd rdifferbritandtale withRlifferent stekhidrd&fi€s), as in the case of [1,10-
PheRABPRLPF G40 oiot L 10 ISP RRCleR o TRpieict [k RN Proc

NatL 98l 80dUsAME Svedss7ir 9y Enzymol ogy” Vol . 1-317,
Academ c Press; "PCR Protocols: A Guide To

This phenomenon can be utilized for formation of di (Figure 15a) and tri

(Figure 15b) non-covalent multi-ligand complexes, utilizing the same: ligand----

linker----chelator derivative.
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Met hods And Applications”, Academ c Press, San Diego,

CA (1990); Marshak et al., "Strategies for Protein
w@wosoiaaat i on and Characterization - A Labor at BPEHIL2004/000669

Course WO 2005/010141 PCT/1L2004/ 000669 27 Manual "

CSHL Press (1996); all of ws ch are incorporated by

reference as if fully sgixqprprel» herein. O her general

references are provided t hroughout this docunment. The

pSyuibgris af nemreovalent adtibignind oeplexesyuilizing eléctronrichepoor

the art and are provided forg; conveni ence of the

reader. Al the infornat O €GNt ai ned therein is

| ncoElotrait actepfordfrai okyulact@isogs. redYMutl the “r excessive”
nt hesi.s,of non covalent nulti ]igand conpl exes

h?}%/IPFY icrigdelp singsysteme agdole B’é‘ﬁﬁ peidoas the firsieortplax afythisttype
toq;bede@ér?:{ &%1?'1%’;;5@% ?éos argf é&Srﬁ%pS?&C i(§ W58 'aﬁg the

and affinitres i s’ we nt erature.
sagren electran téveptoo rwasoumti en fembars lhteg ton dsolate igdod fron jdsmine

|nvent|o nker e | engt IS, .
ARG G AT chier i L s hebCised iRauufy B declatineotad bentfying
ind6RET At CorhPlRxésO |ﬁloﬁWré‘eﬂ:t19§ r}ﬁf)@ﬁres%tw&t Ut 8 5afinittd Beﬁﬁne was
-linker---- chelator. 15 Then@nf\g é addition of an

marséwérais ACOMPEXENG awnhand ofen aseshfor ﬂm seinelpiugrosd [Merchant, and

S% y@bﬁ@r@i{]@u{r&ﬂ %gqg? tgﬁ-g %S%g)zr%ﬂg;?ergt(gx 1)nHBles hae been

prdpdred afithvededton aﬁsyqit&e%uae@h G&pﬂﬁi& @ciidMarfoac ., tahaolifield, C.
the]aq%aesence of 3+ ions, non-coval ent multi -

W.i §5Hd) cQﬁﬁ‘pIJeﬁqu 2§Br He PiqrF Q%lrd@s 13iebs, WgedO6h) Chem. Ber.
f 0

OBy Pt W, £ s v . o

Bmhhm (1976) @6y 851L358]Samd wéth B-Ylnbimeanainﬁmbémexse md archloro-

to,.t.he, one sented. b her|t et al., 1999 sup
2 itifprpeirond ESaNest Scatali90a) &nsis Red oo, Baisir B @i (Madrid)
I [
T (o8 T0 Wikshirt | IORE, ASQRHARY, IO, 1RYS3A19600 ¢

sorreFlguteelﬁ, olhsstnaws bmn cbxdmpl‘eecrfemilgani-aﬂmkw t-Felectron poor (E.
Lferent sto Fl orre as in the ca

S A, Préseit anjexamples O FL%CFH%]@R‘(%@IW

trﬁ@iftﬂéttcoﬁki #d used ( ZQQQ)KpE’dt&P that N trhixir0Bgeth&Cthe tif@obenzene
97:5708-5713]. This phenonenon can be utilized for

(Highrad falosndothe dmd0(1¢=(1'gg\pré 19 hleritiati ves; ia miltitligané comblex will be
fo%@d “@ %%Lee "igc)mJ 1t 'wi v 'tgeangpr(é&%% ié?toll;hem | Ier'sZI ngné)‘iexg ﬁould be
synthesmed as well, ie., a hgand derivative with an electron nch moiety, and an
electron poor covalent trimer.]

A possible synthetic pathway for the preparation of the above ligand
derivatives is shown in Figure 17.

Synthetic peptides (or any peptide) containing Trp residues (or any other
electron rich or poor moieties) may also be of use for the preparation of non-covalent
multi ligand complexes. Figure 18 shows an example of a synthetic peptide with four
Trp residues (four electron rich moieties) that can be formed, a tetra-non-covalent-
ligand in the presence of a ligand derivative modified with an electron poor moiety

(trinitrobenzene).
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WD 2005/ 010141 PCT/ | L2004/ 000669 28 EXAVPLE 2

Synt hesi s of non-covalent nmulti |igand conpl exes
waieoosioriimg el ectron rich poor conpl exes El ecP@DIL2004/000669

acceptors form nol ecul ar conplexes readily with the

"7r excessive" 5 heterocycljgc indol e ring system

I ndol e picric acid was ‘f%% corrpl ex of this type

to be described nearly years ago [ Baeyer, and

CaSynthesid 3f rpnBovaledtOnlifiQighnd 0omplees wilifingd eshbiation of

acceptor was used a few years later to isolate indole

from j asmi Hectrqn gglspogy qnd ehelatorcmere] reletignshipsce been

usedpfd @&Lb%ﬁ{ﬂle/e the'twd SGhplcking aBilffiel Qse@ésbﬁyém ExaRfpRds8San

as conplexes fromreaction nixtures.
2 Bb@ves -sprasntot foombrorrenalentisnud() hgand @durpb:XeasAn example of the

co l.exin t and of t en f ose

PR FIch o aclihcppSpleSt iR feapd pohiex SEiFonh Figive 19.
(1 heTo &4 bkll, @dHelaeor@Ratqb cbm&itl%sbdﬂlﬁﬁ €0 Bﬁ%ﬂ:ctr@ﬁ 9@@{ Rdiety is
WI th el ectron acceptors such as: styphnic acid

depived-i ok synthetie patheayif foe|g¢nerating wych g j@mpination . is JpreReted in

Fléﬁ'%ﬁ)] picryl halides [Triebs, W, (1961) Chem Ber.
42], 2,4,5,7-tetranitro-9-fl uorenone [Hutzinger,

., laﬁdaxdrﬁpl'egi‘s chitlat¥y (el3., catiehdl) thhbisRiapstied bind 86@)to 3F, and
30l , and with 1-fluoro-2, 4-di,nitorbenzene and

Mi. @ﬁ!akﬁ t§ capable Hj the prssence 26N e Nije mstals, te form g naygggvalent-

idfahg. (Fte Hf ormitiltoilo-cifdly (iBRAG, el B O

19 ’I[lﬁ'Sﬁreseh% ©f Ja. peptidel (@& ﬂcﬁmephdé)uwith atBp residue angnlyeother
t
et ) ol 56 10 Htorristied 8o s Bhawbin Bjgures

2®ligctron rich covalent 20 triner that coul d be used.
It is expected, that by m xi ng together the

t ri riTher epahinetien (afi ther bval @bwtaﬂwhdul@ rehatioxishlp(s F(o@alna@r-metal
opParAh pBtL A Sseor) Pebvipes A8 S BB Rl paehaor premple

thé Qibﬂftfj o CRoftR | oh-coRbllet-Malt-BYAEERNHAE asSmpkds. Thi. ma9 be
gand derivatjve with an electron rich noiety, and

a@f—'éf@d Py rsypssiziag isoethelators oy 4o dlectypnpriehs imgliesy between “them

t f ot
RSS! Ga % 8L 8 Bl SRSk Bl RECARRLE wpich i
drpeptin Féguré 08b dngxpeetpd itel &rne; aviiic fepregents p NasCovidént (Folymer

t3ngy ther electron rich or poor noieties) may al so be
f for the preparation of non-covalent nulti

|'i gagfkeC Qnﬁﬁﬁe‘fe%mgf gﬁ&?mlis Bd1045 f e X elsae(lggxbc?---chelator

synt hetic peptide W't our 30 Trp resi
desivative fon exampienid nmtylbesi)eswddatb linginthbdreedommed mation of the above,
alj and

. tetra-non-coval ent - resence

in R0 2 ArDEv bR P iR Bivtn oGt 0 A seispg med Torety
(such as Trp) that is accessible to a covalent di-electron-poor moiety (such as di-
trinitrobnezene, TNB---TNB for example) then a complex might be formed between
two non-covalent dimers. (Figure 24). This may lead to the formation of ordered

sheets of proteins and multi-ligands.

It is appreciated that certain features of the invention, which are, for clarity,
described in the context of separate embodiments, may also be provided in

combination in a single embodiment. Conversely, various features of the invention,
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(trinitrobenzene). WO 2005/010141 PCT/1L2004/ 000669

29 EXAMPLE 3 Synt hesis of non-covalent nmulti |igand
w@ooosloenes utilizing a conbination of el ectroPCT/AIC2004/000669

poor and chel ator-netal relationships One can conbi ne

the two conplexing abilities as described in Exanpl es
W%ﬁgnd 5 2 above, so _as to Tormnon-covalent nulti

&Ffl TRTobrgYER dlsscried dn shetaptest of A singlpprabediments may alwo be
piBlided Sthatatdl %r sﬁﬂ&blg‘s‘tllﬂdorﬂbﬁﬁﬁeﬂ conpl ex is shown
in Figure 1 hi's end l'ator that is
coval ently bound to an electron poor noiety is

conb e, heC inyEaidh, Pt heRY deptyiftd"5h Congfesin with specifi
efiblGitikfts tiréoTat atéidentihdt m@aﬂ&:‘?ﬁ‘ﬁv):s i fidaRioR@RRPY Riations

to bind both to M+, and nmetals, is capable in
wilhbe ppnasesh txthose siolledainghaBtt. dwcandingly,dt fsantended to embrace all

s BRI E biadheakbATRAM v Su i P soii ang oroad

soap@ exftthelappeaiided llatipept | Al )publi¢dhions, Tpatente ahdl patend apAitations
ot her .electron_rich residue) n1ght | ead to the
mF%tWP&fi iB rﬁh'% ppeaHfication geq herein 1Beramprated iptheir eatiretysby reference

Platt%rp onshi pg"n‘sH ﬁéltslg{thgre%frt%l% 2 if ‘i’%gg 2{?‘%‘2@“% @ﬁ’h@% patent or

patmthagphoat)onnwys ispecifchllye amd] didividoaly aciicandédage de Emrporated
ex ' to form
hergh- Bolgretie: ofh ?édlﬁl% AU, PY Adepfificationelognys refemrnge in this
aﬂﬂi‘éathﬁi shaft R Y& Bol¥rusy M e §drﬁisﬁ9ntﬂi‘ﬁ s?&l’?l‘eﬁ&@ﬁ& 1§'?1Qa1%le as
el ectron rich noiety between t FIlgure 23a).
pridrartgp deeepreseninventiangand- - - - E. poor derivative the
conmplex which is drawn in Figure 23b is expected to
form which represents a Non-Coval ent Pol yner of
| igands. Once a diner, trimer, tetraner etc. is
formed, (by a ligand----chelator derivative for
exanple) it my be desired to limt the freedom of
notion of the above, 25 in order to achieve nore
order. If the protein of interest has an electron rich
noi ety (such as Trp) that is accessible to a coval ent
di - el ectron-poor noiety (such as di- trinitrobnezene,
TNB---TNB for exanple) then a conplex m ght be forned
between two non-covalent dinmers. (Figure 24). This
may lead to the formati on of ordered sheets of
proteins and nulti-Iligands. 30



It is appreciated that certain features of the

i nvention, which are, for clarity, described in the
wa@onsexti4pf separate enbodi nents, may al so be pPrDUi2ded)00669

in conbination in a single enbodi nent. Conversely,

various features of the invgntion, WO 2005/010141

9 30 which are, for brevity,

“@@&#@%W e context of a single enbodi ment, may

al so be provided separately or in any suitable

subconbi nation. Al though the invention has been

deschi bedAi spmnssitioncafi mattey eqmprisrg fat deast operligdndnsapable of

. i 1 Vi t ] rnati ves, .
b el ol g 080 Bt O PR BT i vched
att least eonekédobrdidlating bt rstlectdd aapable @fydirdcting $hé Rb@positdon of

to errbfr ace all such alternatives, nodifications, and
mgtter; 19 {pRM @ noRgovalgny comprlex whem godngubated yvith pcperdinator ion or
mSkepe. of the appended clains. Al publications,

patents and patent applications nentioned in this

specification are herein incorporated in their

entiftety reference 10 into the specification, to .
The Lans T EFPGEREY ob AT PubFihrafytsmiey f, polymeri
ent or patent application was specifically and

individually indicated to be incorporated herein by

reference. In addition, citation or identification of

any fefergnce | ni s li ¢ation shal.l not be .. .

constT uedl e ogipostion &f B 1, SiRich cqripping g gOpgtinator fon or
maleauleabl e as prior art to the present invention. WO

2005/ 010141 PCT/1L2004/ 000669 31 WHAT IS CLAIMED IS:

1. A conposition of matter conprising at |east one

l'i gapd_ . biendi: . get. .

of i it 5 onpe o YL SHCAA Chia TREGTHbRARE of fifbrest i
setestedafromethst grome consistitignafl & n@otein, et yudek exid dequaped)ae small

0 irecting the . conposition of matter to forma
mﬂ%ﬁg&ﬁg%fp‘@g'ta“é@ﬁﬁ?réx when co-incubated with a

coorgli natpie cQAp&itionBF %ﬁiﬂ}nel, wherblE sSAMRRRL RO te;est is

claim1, wherein said conplex is a polynmeric conplex.
selectephizom dhgp group iconsissingoifaa enkaryotiaraelea pokapyotisical) apdiadviral
céﬁoordinator ion or nolecule. 4. The conposition of

clfaim1l, wherein said target nolecule of interest is

selected fromthe group consisting of a protein, a

nucl ei ¢ acid sequence, a_small nolecule chem cal and
an i®n. The composition of claim 1, wherein said at least one ligand is selected

from the group consisting of a growth factor, a hormone, a nucleic acid sequence, an

antibody, an epitope tag, an avidin, a biotin, a enzymatic substrate and an enzyme.

7. The composition of claim 1, wherein said at least one ligand is attached

to said at least one coordinating moiety via a linker.

8. The composition of claim 1, wherein said coordinating moiety is
selected from the group consisting of a chelator, a biotin, a nucleic acid sequence, an

epitope tag, an electron poor molecule and an electron-rich molecule.



5. The conposition of claim1, wherein said target
cell of interest is selected fromthe group
wa@oensiosiikng of a eukaryotic cell, a prokaryotiBCT/@EL2004/000669
and a viral cell. 6. The conposition of claima1,
wherein said at | east one ligand is selected fromthe
groug Conﬁé&%sﬁfon%f%ﬁmh \{’ﬁfg‘él rm@c&?&ﬂ?@? jorlor molecule
nucleic acid uence y, an e opentag, ‘
isaeleated fiom tha ghiuptconsistingarfaynethl ionsanbstdiag zEm&ilKic acid sequence,
eegz me. 7. The co 03| i on of clziuml wherein said at
gdtongiear molpehls and ag e e&Eﬂ’éB‘C MY at | east one
coordinating noiety via a I|i nker. 8. The conposition
of claim1, wherein said coordinating noiety is
sel etd-ed Amethedef purifuimgaotardes motegulsf oracetldlintersst, the method
cob| otin, a nucleic acid sequence, an epitope tag, an
RS poor nol ecul e and an el ectron-rich nol ecul e.
V\D 2@95/ 0ddiatling @ Tdanpld WA GRS @ tatdet Smoltbfe or cell of interest
conposition of claim1, wherein said coordinator ion
or nol eculVh alcgmﬁﬁﬂlfé@t@éluﬂm&‘n the group consisting of

a metal ign,
o oct ron (hor 1 Hidbied RbinSd b ffle PREUFRS Fiolecfd or cel
10. A nethod odf mwdef whidait feabtoorgeligan® beinglaetachiedae at least one

i nterest, the net conprising: (a) contacting a
sanpl e i ncl udi $9g™ lh%mlgd’ﬁ@éfty’ﬁ%ﬂ ecul e or cell of

I nt erest th, iraeh gl

one |i ganéwcapaﬁ) g?@ﬁb&#g?%gd tﬁelétg aérjgrg%}(&)lﬁhﬁ% ‘Jrlﬁaﬁea‘gt one
cell of int ermtdmaimgdnatety saidlt at desst bng aoatdinating mmety and
attached to at ast .one . coor noi ety;

G5 o oo ar b Roucdifaer boGe ot of thrified § ComaliR dghen co-
said at |east pBgatddo@idi nating noiety, said at |east

one coordi nati ng noi ety and sai d coordi nator being

capa®e ofolieeling ngnracmmrplleedudmensa@cbmmmlﬂmm@d toathe target

bound 1 o Thiee s brGE ST bBiEbY GupRyRE s EPER, Seecut or

t her eby pwlllcffyme@sﬂ; he target rml ecul e or cell of
interest. 11. The nethod of claim 10, wherein the
nmol ecul e of interest is selected fromthe group
consj ISt ' nﬁhéj{neﬁloﬁroq{c%l ' 16 \Qh&lﬂﬁ' tﬁe G418t E O SERst 2 selected
srml mol ecu chem c and a

from the group consisting of a protein, a nuclelc ac1d sequence, a small molecule

chemical and an ion.

12.  The method of claim 10, wherein the target cell of interest is selected

from the group consisting of a eukaryotic cell, a prokaryotic cell and a viral cell.

13.  The method of claim 10, wherein said at least one ligand is selected
from the group consisting of a growth factor, a hormone, a nucleic acid sequence, an

antibody, an epitope tag, an avidin, a biotin, a enzymatic substrate and an enzyme.

14.  The method of claim 10, wherein said at least one ligand is attached to

said at least one coordinating moiety via a linker.



12. The nmethod of claim 10, wherein the target cell of

interest is selected fromthe group consisting of a
wemanyati c cell, a prokaryotic cell and a vi reeT/Ti2004/000669

13. The nethod of claim 10, wherein said at | east one

ligand is selected fromthg group consisting of a

gro fagtor, .a. harpone,. a.nucl ei.c aci d sequence,. a

ant oy TPl GheRmglo. Jeth G SrbrdPgmorgy is Sected
fréfi 2NEBEoup RHYSNREE BRater) aB18NIEr nideic TERA S3RLdHRE A epitope

claim 10, wherein said at |east one ligand is attached
tag,n eleptrgn peot maleeulgpad s elegiromarichmotesulet y via a

i nker. WD 2005/010141 PCT/1L2004/ 000669 33 15. The

nmet hod of claim 10, wherein said coordinating noiety

i s SH. ect’Het mkthothdflvtaig D0Jpwiteisisaid a@rdihatar ediebdinolecule is

biotin, a nucleic acid sequence, an epitope tag, an

selacted; frop thogioupspausiing of umgtdl 1ne ar awdin: jadriclein ad sequence,
an'dcotrbApoBPBRLRlant bficfBedh-rith gty sal d coor di nat or

1on or nolecule is selecte romthe group consisting

of a netal ion, an avidin, a nucleic acid sequence,

an el.ectrqn poor | ecul nd an el ectron-rich

o o o T e@ﬂ%gﬁ@@%&sﬁﬁgﬂampm}n&wwm the molecule of
infePE¥P frbml safll pre&ipitaki ng the nol ecule of interest from

said precipitate. 18. A nethod of detecting

predi sposition to, or presence of a disease

assogj ated with.a lLecul e of.interest in_a subjegt, ..

Che Tt haa et ot TRy Eher nBpisREP G b gresBeel 6 pf disease
asedigted1@ith faradleéle oS inkdrest in Wisitbjed, the MMsdd dodibrising contacting a

including: (i) at |east one |igand capabl e of binding

biplegicabiagple ebtained fowrthe subjeciwiths compasiondndudingand
bei at t AGHRA A ligﬁx}dl cea%%le %g%lrﬁﬁ;?é HeNAblenge TP ﬁ?t‘é%.st, said at
ator “cap y

and “(ii) a coordi abl'e of® non-cova ené
bi ndi ng daast oad lipandHeinpruttacioedrtdiahRbstoge B0rdinating giofkt@tand
| easf.. one coordi nati ng i ety and said_ . cgQordinator

bor ) cag BB OFHRNG 8 CORSPEACHN HIERS feidat dast one

wher ei n fQpLPRAdtRE AbickR! Qid Qma,??(oﬁé‘%&gidagn% l?ﬁoict?'. and said
f I'Spositi

mol ecul e of interest i's indicative o pre on
to, or presshoatondicingheapdbls of femassacomples whiet lcotilabated,

l.ecule of interest .in. the subject. 19..The nethod..
wiigtelp Siiacion, of il TpIEh inciuimg el cyih PE gty indicative of
prod@ibpssitRA tof drQfiede€e G the BiseRBhsIcidldl With thethOlleBillB of faterest in

nucl ei c acid sequence, a small nolecule chen cal and

thgpubliest. 20. The method of claim 18, wherein said at
| east one ligand is selected fromthe group
consisting of a growth factor, a hornone, a nucleic
aci di%equricfethdd of claim 18, wherein the molecule of interest is selected

from the group consisting of a protein, a nucleic acid sequence, a small molecule

chemical and an ion.

20.  The method of claim 18, wherein said at least one ligand is selected
from the group consisting of a growth factor, a hormone, a nucleic acid sequence, an

antibody, an epitope tag, an avidin, a biotin, a enzymatic substrate and an enzyme.

21.  The method of claim 18, wherein said at least one ligand is attached to

said at least one coordinating moiety via a linker.



anti body, an epitope tag, an avidin, a biotin, a

enzymati c substrate and an enzyne. 21. The net hod of
waeb@sodd wherein said at | east one |igand i sParAi2ommd0669

to said at | east one coordinating noiety via a

i nker. WD 2005/ 010141 PCT/44L2004/ 000669 34 22. The

met od  of i Abiibd B NUHG! B, vheadidl ,s&i@%gfd'i’x%(ti QQ%&P[Z% X¥elected

is selected romthe group consisting of a“chelator,
frem hegioup cansistoigedtta elislatos @chiett, e nunteie pritlsequencegn epitope

el ectron poor | ecul e and an electron:rich nol ecul e.
taggn eﬁﬁ?gmﬂgf)ﬂro‘aggf"%g Iaﬁ‘?ﬁ?i ?tr‘\’/ﬂw'@f’lémﬁ’li§3}ed coor di nat or

ion or nolecule is selected fromthe group consisting

of a netal ion, an avidin, a nucleic acid sequence,

an ed3ect rbie pobed mfclaim S, avhierein seideesiordinatpr oim or molecule is

itdon for crystallizing.a .
sel e dHinE e erond SFRERRR e Reteb o b BiBin P Ris ot sqaupnce
anadledtrea pooomeleculgand af eRakberioh nlviddieng t he nol ecul e of
interest, said at |east one |igand being attached to
at | east one coordinating noiety; and (ii) a
coor4k nat Qr, f e I kg [ o
eact” oncconpaRRL @ crplafKa Rkt B Bked, B dufbsition
compeisingor di nati ng noiety and said coordinator are
capahl e of form ng a conplex when cq-incubated., and |
wher¥as tqﬁéeag{)%%ggq.qdo%gggle émqé‘lfﬂ%a?dn‘é@c‘f 8 ogé‘ftF‘iﬁ’ét’ said at
the rel atje@onSRgdnddeiRCtiabhednh | i -
the nol ecul eoréf %Iitdefést when Eglfﬁét}%{lﬁg?(g?g@ht%g?%? and
faci(il)t atd wgorfdiratart capablsf off monyeovalentiyevinding nsaichdiérleast one
i nducing crystallizatjon.conditions. 25. The,. . .
conposi t icgﬁydg?a DEAPOIeY s WhiFedn sqid a?i?é‘strﬂ}ee(@ﬂf‘gnﬁpg moiety and
i nterest sall covediagtoedrd Epablehst BHAING £ eApIRk iWtEnAdo-Rcubated
protein, a _nucleic acid sequence, a small nolecule

cheni cal #fdvhereasothe canpopHioncisngslestedi sm asfto lefinenthey relative

T Al A o A e

nucl ei c wudd tieegoahereby &itilitiatingofosaticiho fadryeslehdérafiom under
an avidin, .a.biotin, a. enzyg,ati C substrate and an

enzyme. 2hduchgcrysfallization Rdgiong| ai m 24, wherein said’

at least one ligand is attached to said at |east one
coordinating noiety via a |linker. WO 2005/010141
PCT/25L200he0 0@6p6kiti@5 of claim 24, wherein the molecule of interest is

selected from the group consisting of a protein, a nucleic acid sequence, a small

molecule chemical and an ion.

26.  The composition of claim 24, wherein said at least one ligand is
selected from the group consisting of a growth factor, a hormone, a nucleic acid

sequence, an antibody, an epitope tag, an avidin, a biotin, a enzymatic substrate and an

enzyme.

27. The composition of claim 24, wherein said at least one ligand is

attached to said at least one coordinating moiety via a linker.



28. The conposition of claim 24, wherein said

coordinating noiety is selected fromthe group
wae@onsiostitng of a chelator, a biotin, a nucl ei cPEDII004/000669

sequence, an epitope tag, an el ectron poor nolecule

and an electron-rich nDIecué@ 29 The conposition of

cl ai yg 24, wherei n.sai d_coar nat Lon r nol ecule is

sel ik od THoSPBRESIGON 0 LaMsPd: PRS SadneRoafingng, maiety is
sefettedi flom %&%&)hﬁ'cﬁnsﬁ&i (ﬁeﬁé}ﬁ[&&; a b%hne |a%tcfe§€‘ad?&’96quence an
nol ecul e and an el ectron-rich nolecul é. 30. A net
epitope tagsamelestranppon mub¢catadnd apfelgctropirishimoledude. et hod
conprising contacting a sanple including the nolecule
of interest wwth a crystallizing conposition

i ncl26di ngThe( ¢ompAssitionasiclane4l vhareih siadaddrainafor ek rﬁ@lecule
Q lL.ecule of interest, said at |east one |igand
~ ispaeig

fomdhe gepupsonsistingefia ¢fal ioBFHAVEIRI Harchiie agig sequence,
mﬁé]gcéroﬁ éio))r ﬁlgfé&gfedahﬁ%%fec&@lp 2eh glo@écuﬂeo n-coval ently
I ndi ng sal I'east one coordinating noiety, wherein
said at | east one coordinating noiety and said

oot S b anithci i it BBt amatcnlSafafergpithymethod comprising
confi¥ARS h shMplelifclddihe teGHoleO18 8 fnferl& Wifkea cr&&@llf‘zﬁlg%hi{)%smon

spatial positioning and orientation of thé nolecul
intlydimgest when bound t heret o, ther eby faC| litating

cryehi 11 derDaiE BRR sophll® o P UGl Bgrey, se a

30, wher desst bhe hgmidebbuigam&hddrtb Qf b‘éﬁt dns cs@Jdﬁi:ahﬁgl moidtPNand
the group consjsting o rotein, a nucleic acid

sequédce arfgordinater Panﬁbleeegmn-@ﬁ@mﬁbal bindipg syideat least one
met hod of [

s sl corSarapmngthe bBeRis Qs olent $AE oG Rfralh g ftecy and

factor, asaibesordiaaton areucdpable ofbiniag GuAGRex ﬁ/hen co-incubated

antibody, n epitope, tag, an avidin, .a biotin,

enzymat | AN BRIFAR @ihfSalyang W@posstson ‘Fh“@l‘?ﬁ‘rﬁdlﬁ?oasotf) define

cl ai m 30, thm%ra%lv@ aﬁﬁ Pt .a8e oridn@iat bistl?é RAO&EE of

to said at |east ne c Inating nolety via

l'i nker. \iBtep&0Shed boudd Heteto UB&@EY @Gﬁlﬁﬁﬁlg ﬁﬁnﬁtion ofie crystal

met hod of n coordi nati ng noi ety

is sel ecttg‘aregf)%'m%f’ﬁgﬂﬂ?l%ﬁ @hgag?r? fPALIons: chel at or,

a biotin, a nucleic acid sequence, an epitope tag, an

electronﬁgfor nol ecul e and an el ectron-rich nol ecul e.
35. 3lhe ehwgthefl of| daim 30, whereinethe necleaile obi idenasttio selected

fr(].)rﬁ he %%t[ﬁglo%ﬁﬁgt?ngﬁf ¥ ﬁr%lte%? tnﬁg Cflélg rpglgirsg ]ger 26D 8H§ s ﬂ mQI%cule

chemical.

32.  The method of claim 30, wherein said at least one ligand is selected
from the group consisting of a growth factor, a hormone, a nucleic acid sequence, an

antibody, an epitope tag, an avidin, a biotin, a enzymatic substrate and an enzyme.

33.  The method of claim 30, wherein said at least one ligand is attached to

said at least one coordinating moiety via a linker.



el ectron poor nolecule and an el ectron-rich nol ecul e.

36. A conposition-of-matter conprising a nolecul e
whanisogial first region capable of binding a nBCEOL0/000669

of interest and a second regi on capable of binding a

coordi nator ion or nol ecul e3¢ said second regi on being

designed PHEMeMBAOr Ui 30THHRAM Saill YoRi B! iRy J4RERctea

exposed to sai d coordinatdr ion or nol ec
fr@mtb@gmﬂlpmnmﬁtmg af anchdatontacyietim asamaiiels eacmrnéquage oan épsitope

R rToR poagnOieal b ot eleb ek mERSHR S0, wherei n_

bi ndi ng of said coordinator ion or nDIecuIe i S non
coval ent binding. 39. A nethod of depleting a target
nol etul e Bire wethod off qlmtrle3(bswh¢¢la rpeigl copadipater iarher molecule is

A P3Gl SEFEH! D905, BT GRS, o

elesrop@®bi moteculeGind dh BEctrén-ticRindl@akl one |igand capabl e

of binding the nolecule of interest, said at |east

one |igand being attached to at |east one

coorgj nating SbYoofs rdj I

non- coval ent P@g%‘l n |0ng se£ gbal{)ﬁ?lﬁggtﬂgﬁgﬁlgchgg Iﬁ?St% on
capabletof birghingl aanoleads tof dmerestomrdda sedond gegioh ejapabiel of binding a

bR G030 R oivalese M FEPR RGO EFAE Hsieped (UEk that said
mbREhIY brif a%ﬁilﬁnWﬁéneéﬁ( bsidng sdia cB&ﬁlﬂaﬁfrg@ﬁ or HiBleRIE! €

or cell of iinterest to thereby depl ete the target
nol ecul e or cell of interest fromthe sanple WD

200 10 CT/ | .200 37.40.., The
2t 30 s R RO wtiein g PRSI RIS o Copate of

bifidiagnidfethgh Ok c6ediiatdr idis c®indledile’t ein, a nucleic acid
sequence, a small nolecule chem cal and anion. 41.

The nmethod of claim39, wherein the target cell of

i nt st 4 e

euk erg; oti @c@é@ggﬁqroﬁéér}moﬁq g’vlg%eﬁ# %1&03&% \?}Eérlg I%O(?lfd q%tor ton
or@ledtheismhhodaleritb\tﬂmhngn 39, wherein said at |east one.

ligand is selected fromthe group consisting of a

grom h factor, a hornone, a nucleic acid sequence, an

ant i330dy, A 3hetRHd to‘PQﬁgfeﬁE aaﬁr%‘t”n%lgculé‘ oPiRf! &F inferest from a

enzynmati c substrate n en
sample, the method comprising:

(a) contacting the sample including the target molecule or cell of interest
with a composition including:

@) at least one ligand capable of binding the molécule of interest,
said at least one ligand being attached to at least one
coordinating moiety; and

(i)  acoordinator capable of non-éovalently binding said at least one

. coordinating moiety, said at least one coordinating moiety and
said coordinator being capable of forming a complex when co-
incubated; and

(b) removing a precipitate including said complex bound to the target
molecule or cell of interest to thereby deplete the target molecule or cell

of interest from the sample



43. The nethod of claim 39, wherein said at |east one
ligand is attached to said at |east one coordinating

woreiosyivi a a |inker. 44. The method of cl ai m BOI/IL2004/000669
wherein said coordinating noiety is selected fromthe
group consisting of a chelapr, a biotin, a nucleic

aci d,sequence, .a i,t.0 t . el ect ron_poor . '

ol i o kmisthod Qletpigh 39 whetsipy e gpelScule of tHeresfeisiselgeted
fromh Bk 3iroup3 SonsARE I Ma pRtEine AATRIANAREE degilerRE, ARhRAUNSIecule

is_ selected fromthe group consisting of a netal ion,
chemiealiapd A0 108 nucl ei ¢ aci d sequence, an el ectron poor

nol ecul e and an el ectron-rich nolecule. 46. A nethod

of enhanci ng i nmunogenicity of a target nol ecul e of

i nlt e41e|st ,Tl:dw_metmti hﬁ“cblamn:ﬁg, Iveliengin los taggdt icely otflhﬂgl_teatrig%talected

nmol ecul e of interest with a _conposition jncludjng:
ﬁ?‘?‘)tﬁ%\gr OPR S1sIkng OEPﬁglﬁ‘HY%%Cp%PHI’ %PEPS(aBiOHS iceldy andha viralgglt

nol ecul e of interest, said at |east one |ligand being

attached to at |east one coordinating noiety; and

(ii)42 cobradimethodrofcdpiabB®, whenaimnsabdatleastt dne hgandi is gelected

sai g at | east. one . coordjnati ng,noiety, wherein
£ e Baehon s BT ofct B i o OGBS, BrEleks s eauence, an
artidea a8 bitosk B Mt avidid Hbiofh, b e phatid\@ibStratt 8hdEn Bnzyme.
conplex 1ncluding the target nolecule of interest,
t hereby enhanci ng i mmunogenicity of the target

30 7" B PB4 SEprintclor Waten ekf & el oue il g o

saiditdesbnd coosdihativigatloiefy i liikergr oup consi sting of a
protein, a nucleic acid sequence, a snmall nolecul e

chem cal and an ion. 48. The nethod of claim46,
whergj n e : I I : e L Qmt

ar U conEr oot SRSl iRARN sb SEIREIEE 1ol focted
fromche groupiodsistagefe ehelator, aabidiiladyycleio aeidi seqpenct,agh epitope
an ayidin, a biotin, enzymati c, substrate and an
ta@ﬁ’sﬁ\(@%oﬂé’?oﬁ*ﬂ@%ﬁ‘él?%@aBFlzeE'F%‘F'HbeB}O GMEr ei n said at

| east one ligand is attached to said at |east one

coordinating noiety via a linker. 50. The nethod of
cl ai 48. 46, Thshmethiod of ailaimc 3 rwihareinisaiyl ewirdingtor sorsed moteedle is

se ol G Bniierle Ak Bl o n Ak, gl S peih sfhmence

arPéledtroRRoBE tlofecalRGnd An @l<efbA-Bith hidiéul®! ecul e. 51. The
met hod of claim 46, wherein said coordi nator ion or

nol ecul e is
46. A method of enhancing immunogenicity of a target molecule of

interest, the method comprising contacting the targét molecule of interest with a
composition including:

@) at least one ligand capable of binding the target molecule of interest,
said at least one ligand being attached to at least one coordinating
moiety; and _ |

(ii)  a-coordinator capable of non-covalently binding said at least one
coordinating moiety,

wherein contacting is effected such that said at least one coordinating moiety

and said coordinator forms a complex including the target molecule of interest, thereby

enhancing immunogenicity of the target molecule of interest.



sel ected fromthe group consisting of a netal ion, an
avidin, a nucleic acid sequence, an electron poor
wodosoulier and an el ectron-rich nol ecul e. PCT/IL2004/000669

38
47.  The method of claim 46, wherein the molecule of interest is selected

from the group consisting of a protein, a nucleic acid sequence, a small molecule

chemical and an ion.

48.  The method of claim 46, wherein said at least one ligand is selected
from the group consisting of a growth factor, a hormone, a nucleic acid sequence, an

antibody, an epitope tag, an avidin, a biotin, a enzymatic substrate and an enzyme.

49,  The method of claim 46, wherein said at least one ligand is attached to

said at least one coordinating moiety via a linker.

50.  The method of claim 46, wherein said coordinating moiety is selected
from the group consisting of a chelator, a biotin, a nucleic acid sequence, an epitope

tag, an electron poor molecule and an electron-rich molecule.

51.  The method of claim 46, wherein said coordinator ion or molecule is
selected from the group consisting of a metal ion, an avidin, a nucleic acid sequence,

an electron poor molecule and an electron-rich molecule.



