TI TLE OF THE | NVENTI ON Conposi ti ons agai nst
SARS- coronavi rus and uses thereof FIELD OF THE
wo MJERRI3AN The i nvention relates to medi ci ne. PEI/EP2005/055884

pstcosp@r A iccul.eg the invention relates to conpositi ON$sicosswo-0500762

conpri sing binding nol ecul es capabl e of specifically

bi nding to and neutralizi ng SARScoronavirus (SARS- CoV)

The conp05|t|ons are useful |n the dlagn05|s of

Secunity element haXing a : z

condition resulting fron1SARS—CoV BACKGROUND OF THE

| NVENTI ON Recently a new and in several cases deadly
The pkenaeo&l isyadcdne wasiobsbevédeild plieshgmmmty documents,

po at | now _c .S ver acute.respirato
morelBRaLS Rh IR eAReln( o ei 2T8065) 284vRALE RupBhE Y sained o
proté@US@@cbylﬁyn@M@hméﬁt@naghﬁHSt(5§b91ﬁ§ gilabgal 2883bpduc-
referred to as the SARS-CoV. The genone sequence of
tlonéARSdC6VUHE§r5§éﬁlB§teﬁﬁlﬁééC@Réﬁﬁ 8t Sgruripygosglengpfahaving
3 n

T - e e e e
viewdi ggmdsyi gssupilophykaxi soandderlyiegt imehbroftihe, vithadst

and the syndro are needed. _The present tion
stay} Py P oaHaOBRAL vBRAES Por Vaed- | HChPAgRssAPESRents con-
prisPhgVeRt HOBeaNn@h 0y ENeAbAENt 28f wSARS:SOY. mPERER! PEkProducing
OF THE FI GURES Figure 1 shows results froman ELI SA,
saidwreesrihtyhelpmaatngase eheosthgréoerdi- nCprhgeed with appro-
: t [ a 3- 0
eriaB B e e et B e s oneppss poote
depeadkumnyienailnwdliebtzedakBBe( reght zedl. umm) was
nmeasured. The binding of the control single-chain
phage anti body called SC02-006 is al so shown. On the
CoatYn@é'Spkﬂﬁtﬁﬁisrgﬁacﬁaﬁklﬂ?g thh§1ﬁﬁﬁ§nan95&§n§ angle-
shows an ELI S bi ndi ng of IT'gGs CR03-01
depecdﬁﬂtonBg@iaﬁgpﬁ@ragGEté“aptﬂﬁaéﬂyvaﬁédaSARSde@vces", OVDs)
reparati h Y axiLs. th sarb 492
are QRgine R e nkn gt S e e RS B B AR bR e fgBeur ey
docuﬁ@htbodbes SCP84i044, DSCOBeAR25andratoont eal. BCFw.phagere-
antipody to the full length S protein expressed on

nesspEK393 FAR (18 ¢ StRDR SouRsek arseYect@png the OVDs,

optlgg5293$a§§5b§e(EhghQ099®un@ﬁ -A- 6m95he4ﬁ?%|§oi@§ £m§¥b—em1nent
| uorescense intensity is shown. Figure 4 shows an

p081ELbSAab|adlﬁgvettfheeantubydeésmeﬁoa 61aceCRD8- 022sandse on

a.contrpl antib to.the 5 fra t (am no_acids
= vafiBgEE  PapRoia poK7 o RbbT oSARE: CBUTaPLF: AR uARE. FoTmulated
on tB318as5818¢f bpghenl 1{arbreaBCtedpigh8nbd0 (olipkhe §referab1y
protein of SARSCoV; mddle colum) and an irrel evant
flak@énPﬁoFhﬁyéhﬂagééémaﬁPFgéﬁl(FPEﬁFfééﬁﬂﬁﬁ)deVEﬁetHé301osed in
Yz axi he 0 n at ;49 [ ho Ehg
0S4 e B AR PRt ng oP a1 (T ong 61 Fantt Dodrds 12 and in
rela€RA3d6tdmeCRO3- 022 and a control anti body to the S565
fragment of the S protein of SARS-CoV. On the Y-axis
t he absorbance at 492 nm and on the X-axis the anount
PranEdaBbt@@leynvﬁgﬁﬁblbse$€ﬁéﬁtsFbﬁuéécﬁr§B WHoduments are
nEetltlon ELI SA for binding to the S565 fragment.
primgyd Veuéﬁdsﬁ@%stb@np@VPFFonaEéhﬁééﬁCBFéPPn?ﬁaﬁééurlty docu-

men 8 P e Ry nt body cRb5. 011 CrHCbas™s of

saidoelemahtOb aptthedy. rEfgaceibB phopﬁrcmﬁpetﬁtéonits color at

bet ween ngtlnélated ntibgdé 02% with or wthout
tWwo PReMRofpEtThGTERtI BBEIES ] é§8r|BEd gB88ve2tORefhe
orthdy8xhs hhae %Qoﬁeaﬁxgﬂaklhgneheg vsehowasardtonot Rge plane of

X-axi s the anpunt of the Conpeting antibody in ng/m

Figure 7 shows a sandwi ch ELI SA using anti-S protein

anti bodies. Imobilized anti bodi es CR03-014 and

CR03-022 were used to capture S protein fragnent

S318-510. Bound fragnent was detected using

blotlnylated antlbody CROS 014 CROS 022 or control




Dependi ng on the am no acid sequence of the constant
domai n of their heavy chains, binding nol ecul es can be
walewbadedoi nt o the five major classes of i ntactPCT/EP2005/055884
pstcoséddt i bodi.es: 1gA, 1gD, I1gE 1gG and IgM and sever@lswo-0500762
of these may be further divided into subcl asses
(isotypes) , e.g., IgA, 1gA2, 1gd, 1g&x, 1g& and
. Antigen blndlng fragnents |nclude inter alia,
the ﬁ@ﬁum?Péb gaF@aBnyéeFeréﬂﬂentdCoéeﬁpﬁénén "giTpye message of
authgﬁEQEﬂg}”ngwﬁﬁghOEaﬁ@@ pEr ‘i‘Qg‘EBHﬁceé' letﬁoﬁbahgv1ng access
ant'i bodi'e$ (scFv) , bivalent single-chain antibodies,
to tbengberchapﬁ phageeanunbodpescadﬂabudmesblersabodnes ele-

ment; PERACRALER: chRPLULIPEPLECERERA BONLRR A BRSERE

stree@nfer specific antigen binding to the (poly) peptide,
etc. The above fragments may be produced synthetically
or by enzymatic or chem cal cleavage of intact
u e et i-C aeer -
e P nant BRA T ochn qias e tel Rods of ey folor
shifpnodupugmanase mefihlignéwm dacbhetawve applacetlons, calls for
for. exa i,bodi es bor at ory

bed, i
the BEREAPPRERF B B2 BUCU P BN andCE L LR oL $08a) ;) for use

n “Gekd §§hé@§t&@hbobahﬁhgtébOéMd 6@'6t§§klggotabbéa dNeWnents.
York, which is incorporated herein b erence

Suchbuﬁarﬁgeﬁoseéurétwre ﬁmﬁgénmﬁﬁﬁdPﬁ@PiVagﬁ@ﬁﬂgtﬁéh@éﬁ, with
0 LN S 14l h
che PRDBYBSOREATFIRERLEL TN S obhER1 ) FoEDELE LOIARIE mossage
of audhahtﬁahtyd whechnohhebeoraphdyynaydbeaduﬂyeudahtlfhed by
mpl ecul e cagn be a, naked or unconj ugat ed

the bWﬁBu 8 hBFeEhr&chut can aFs8"BBlPaPPtoPcanePridHGiBAS With-
out hHgﬁhg acBeBaked eheUpeRQiiHEabedtPENILRIsEBLeE Y emhEerial
intended to refer to a binding nolecule that is not
and/esnjfagahedreapéradi peryirbhRedropdochérn o6 physiréal| print-
ing PEchHBTERENALLY) 29806haLed WEMANELEECLBRERLELY Blessure
fromradeoaétbyatsubsmamget arl FpesorRotABrenayge. ihtuvkkhial ap-
be understood that naked or unconjugated binding
plicabieBufésldo not exclude binding mol ecul es that have
been stabilized, nmultinerized, humani zed or in any
ot her way nanipulated, ot her than by the attachnment of
In Ugn3ebfléct@B;nbEeBy78i,844; BecBrdi Agbyoodl| EP-B-0 556 449

St-tr I onal Iy L aked and.uncon ug t ed
s1; BB3hho MR BbhPeana w8 e bia2Rera bl RRorhalhg So-
pendwhgrappm@caeﬂbﬁlpatvgpsoan¢onad@8lnmbhﬁoa@tahaldev1ces are
bi ndi ng nol ecul e- produci ng cell environnment, by a
dlscﬂ@é@ﬁblwhﬁﬁhbpﬁalgg Hﬁ?@cgpelﬁpéaﬁc?n@aé§PPU1aﬁdoéﬂéntatlon
c r al: bin
to e B ekl 18, AP e Rk ke Fopeny
prinuadonpugaaédbeadhanﬁobeauhegdoempneutemnbup91bheto the
g .abil%tg of .th blng% g nol.ecule to formfuncti nm
rY1gdsdep 9F8ﬁ§g eBfoft E8IPSShdPBr |888 e§ Way, mag-
netighl ey adauBedt patternkOowhhenbedy, haghsgmeeoh ssuah to coun-
interactions are necessary in order to exert a
terfpil 6ghchp EFPééﬁedBlEh@gﬁ@ﬁpréﬁﬁp?éem¢§tuéédqH@ﬁéFﬁP can
t ol.qQg a enco y @f _
only B8 e S e TBrEsa” Saabarher e qurdasyP L the oP
ticadflybivekrdgbtal maghgthe pmgmdntlssuéhsanpkesspunhlag ank, and

bi ops ecimen or tissue_cultures, or cells derive
the Pﬁégé¥PiﬁFaﬁacgﬁ8589898ﬂ919M89e6P P¥hatt spAflafds and to ori-
ent bﬁﬁhugﬁﬁméﬁﬁphﬁsthBaerﬁﬁédbﬁﬁR BRI pHkabedek-NhaAY, Wake vis-
after eir procurenent, such as by treatnment with
reagents, solubilization, or enrichment for certain
conponents, such as proteins or pol ynucl eoti des. The
t erm enconpasses various kinds of clinical sanples

obt ai ned from any species, and al so includes cells in
culture ceII ~supernatants. and ceII Iysates
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used above can al so be enpl oyed. Furthernore, a
variant nmay have non-conservative am no acid
wGeamshet3ot i ons, e.g., replacenent of an am no BCT/EP20$/055884
ps1cos@dd Am.Mmoo:ACi d resi due havi ngzdi fferent structuratic@kwo-o500762
chem cal properties. Simlar mnor variations may al so

i nclude am no acid deletions or insertions, or both.

Gui dance in determ ning which am no acid residues may .
ual patsgpst regrédinpnéepredaidr maereted frtRBLALION of Opti-
ca119PoL-$ALNE HEEMARLOghCE! pRShtuht YnRBY sPEaEQYDd USLAf I zed and

conputer prograns well known in the art. A nutation in
idengifibetebyi dbeseénavnce tha bereesingl e al terati on nmade

at a locus (a point nmutation) , such as transition or

transversion nmutations, or alternatively, nmultiple
The puekeati dascABYohediBsenked, adalk eredeat ebangednatoathe

single locus. In addition, one or nore alterations may
statpd RBEEABNAECRANYTABABEr C6f PFOYIL AWM EhPRIAAAGE| eBVREE” COPY-
Jenc ] b e : -
oot el R enn e R The arE P raGi DTRG pEran of bank
notebhastl" pthsrupedthetedndocsmentend®det secetékyt elament for

organismor_a cell intpo which a vector such as a
docugPBPng v BEL P oP Ta 8RHF 58t R WGBEL bY  nASCBEERY labels, or
branheafggaagﬁ-aEB@r@&ﬁ?nE§ﬁtﬁé pekkca@niRecpEOkal Yebnprokes a

eukaryotic. It should be understood that this termis
subsitrpéadeantaipendgr 1ngtconl 9rt othhe pasibéal 4rasubpécin or on
its 8(8ajLam gEdceHﬂ’ a@uﬁe{a?tt ESrEr 89e9¥eoga§&icguggtrate sur-

organrsmor €ell as welT. Because certarn
facepodi tbeathgniagay oocmprishngupdgrdnngf@ekresathoascdued,

to either .mutatiopn or envjronnental influences, such |,
trangpggeny Hﬁ?dﬁBt,WPﬁrFéBtFhﬁeSPaQnPFEQPDFo%%ﬁgeﬁaFEnFald
coat@h@amb§€k05réehbso?HEn?r§n35t|heb@@'ﬁﬂ%@ wet bhe {heipie

scope of the term "hosf" as used herein . Human The
spectepm " Aodaatre Waealapgpbirédntedbsndhnghabl sbal esaggng layer

efin herein, refer 0. ol I a r 1.t her
snowg 1 oBE Ry "Ragr D Cpr Bt atnurn S5 BRska tis8n xS hunanency-
i.e.segdendce. gWres aibibdingymabeehkeuhdedeyivgdihboniar or other
. .based on a human sequence and subsequently nodifi ed,
visipiej §eatprest 818a9IcBhRsiBBPEdCRGNERCAs TiSel I FRFbUGROBE Obser-
vatibl® 8RECHAHEAEL0DiskB1REREr +¥ORAS, nhABrE§E ALNYABRACia or

when applied to binding nblecules is intendéd to

otheirneliadelbi fidehgrael e¢ahgsahatengtvanpabbe dadectmshanf ob-

regions,_derived from human_gernline | nogl obul i n.
servg L dhBnesBE L RE S bR P! b1 ey PLBREPANE PEGFoRE SREReFuTed.
tran8paRehtOBEHHERJAbBsA RAuWBRe®l Rumantkympheeyxpbeige bR reflect
~nmodified form _ Thus, the human bi ndi ng nol ecul es na¥ _
saidj pppigéaanrnetheirdviedbdgescabbireacvhealbyprRuraRsent in or
on tﬁ@rEhk@gcb”HE”Qgg?thgEtégﬂa?”Ces’ conprise
substitutions and/or deletions (e.g., mutations
i ntroduced by for instance randomor site-specific
tagenesis in_vitro or by.somatic nutation in viyo) .
tn cBY, BIRRERE°ac bibabReRErt 1 BFBRLLG Y he CEPRARRFBA L naf used
in tBehdehskCo@chdisegiagcenBayulgncsdet by sepi edrbugM, dat least
_ tenplate, or with mnor nutations, such as by
in sgmpoPapEofé PER HeEhBAS, SBECSYHRAet RBEl Fhenhgem “angle-

i :he. t X i.th en .
depe L A bR o TR plreltle Thotb P s tood in
the seguentksatatbeaksattapsildgeed wbehevhawad asdased first an-

heigin. hgolated The terE1"'soIated",.mhen gg lLied to
gle/pphdPHY hBFeBGFESPLSCHePnEBChEPEFPRLY B85 1Bi REi RGPS
visippkegdbesrthat yaeg sybgtanthakkysbheeoehedt BRle, different

proteins or polypeptides, particularly free of other

bi ndi ng nol ecul es having different antigenic

specificities, and are also substantially free of

other cellular material and/or chemnmicals. For exanple,

when the binding nol ecul es are reconbi nantly produced,

they are preferably substantially free of culture



those in which peptide |inkages substitute for
phosphate |inkages in the backbone of the nolecule. A
WO edoenerte to a nucleic acid sequence enconpasBEBEP1085/055884
psicos@@NPLeme unl ess ot herwi se gpecified. Thus, a esicosewo-0500762
reference to a nucleic acid nol ecul e having a
particul ar sequence shoul d be understood to enconpass

its conplenmentary strand, with its conpl enentary )
fromsghgefged fﬁé?&oﬁﬁgéﬁenﬁéﬂ9 §Pﬁ5ﬁagi%aﬁﬁ§oh&§§ﬁuFPe said un-
der1§ifly: 1hAk o381 LECBEALNGE 8PK) N¥BELi2ali on probes and
CR prinmers. Operably Iinked The term "operably
i nked" refers to two or nore nucl eic acid sequence
lements .that are usual ly_physically li.nked and.are_in
the §eFTRabRdnar Pl aplSHaRFEeRArE Gachesther Sorgra Aot  the
preskfAst aRgenta@ohl orRtkBlghSaopeeabtyahi Bkeddt efdceedi nghich is
sequence if the pronoter is able to initiate or _ _
prodpggdl BYeCPRECEPARIEPPPYi BR1BPERPr B3SMERt0f LakesdFARPrised 1n
h e ik L,eh case the coding sequence should be
the %% grggggé gswgggng "under the control of" the
pronot er. Pharmaceutically acceptabl e excipient By

. "pharmaceutically acceptable excipient" is ant an
said; RIBRCEEoENaRES fhat MPLCBORbP HodCRPIYaR AE0 g8 Such that,
alon?obegﬁb@iﬁﬂéhd@%e@tﬂbﬂgofagﬁgbrvﬁtibhﬂdEH@y”@EQ@UbQsibility
or preparing an agreeable or conveni ent dosage form
to tirReunghalaeeucPbakrytacesprabre evehpibat” ths apdicla or
othegx%bgkﬁgéstB?Esbﬁt”8ﬂ'89xﬁﬁ e fSSgB'SQLétQBtEhS rface be-
osages and concentrations eonoye and i's COﬁpaPI Fe
comeWwaphaother tbnghedobatsvet .t Beiflodikation odnpbesirugtion is
he druyg, .agent_or binding_no|ecule. Specifically
herely AP hy ERoLEoF e BBBLFI 04l EobPRAPAGE. Reseal’ flakes,
i.e.hehei BighBntekergBsEat-a 1Beal Ny eha¢theRq0EuahPEAEENGheir
nol ecul €, e.g. an antibody, and its binding partner,
planesgcoahaant Rgehcamtanset RarmphevieAateracwhéahi sorresponds to
the JSRANGFRLLRAN Lhe prescnee of a.ParbicHLar o3l LUCLUEE, s
€.g. an antigenrc determ nant “or epitope, on'the
may Bupdheg par breentkd aftheinwpeds)llehe amti bodyrnatively, a
preferentially binds or recogni zes the binding partner
secoadeiiefhen Pﬁesﬁﬂﬁdpﬁénﬁérﬂﬁérhﬁgep?e§éﬁﬁoﬁnoélﬁpiﬁﬁF@n
whil8t Qt Rerseolecubes er s9igaphgass FBe BLpEALAY ¥BYtHE said
nedi at ed by coval ent or noncoval ent I nteractions or a
commeonbimatidnnobfbobherivatyen whheh wbldws thester phrough the
“ "speci £ically binding:_neans i mmunospecif ically
VenS?ﬁéPnEhﬁgdancgﬁgﬁﬁgnlsyeg'fragnent t hereof and not
i mmunospecif ically binding to other antigens. A
bi ndi ng nol ecul e that i mmunospecif icall¥ bi nds_to an
WhenghppKeRIndyOBPnd f6r6EhéPpEPLFledSoPUpSFypEptildEsdifferent
b e ¢ . S _
From e Ao Gsshy S TRER) oot T kedt Bntnb85PhbK, o7 ented
pigmassaﬁiakEBLSAhe,vaAEEREtyotootheruadeaygihgomnbatthee sur-

art. Binding.mglecules or fragnents thereof that, .

face] HiInG8pbEr HBAELS Brnf POr anCantegenchag ben it is
scre€h@8Sbyeanki peqgiehh Febakeyd aRttBenst. tBuekaEabhy, observer
_ bi ndi ng nolecu?es or fragnments thereof that _

in thanasspEcPt RrcHPPgthRAdELeNdn dREPgEATEENABY mechanism can

SSor Lt L Snel L,C

o b Ep! BTtk TRk PR abearraarty Verriseple of
fectapouanth emef ehe kogan-dapantenot thpebiradcagofivliedikbéaasn

defined herein that is affectLve for Bre%enting,
colognel MBL-AEFAG SR/ GF Ct r e4EPRGYA"E0RBI FIEntFESHFEPngresent on

or ihrenri nhaeti9any tNLSARStEOYurFreat mBAt thBept8EMse orienta-
"treatnment” reférs to therapeutic treatnment as well as
prophyl actic or preventative nmeasures to cure or halt
or at least retard di sease progress. Those in need of
treatment include those already inflicted with a
condition resulting frominfection with SARS-CoV as
well as those in which infection with SARS-CoV is to
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characterized in that the binding nol ecul es act
synergistically in neutralizing coronavirus. A s used
wheeieL30t he term "synergi stic" neans that thePCDRPiIONEOF5884
psicos@fof £ct. 11065 t he bi ndi ng nol ecukes when used in PSTC086WO-0500762
conmbination is greater than their additive effects
when used individually. In other words, the

. heutralizing activity of the conposition is greater )
tiont pinthRePsRFBE fhekREut I Feilhgadcthei PYYsfcaacRroperties
of thAMERggLoBuLiAL@l 9Rg-1kN,8R SFDRHLMERL tRARCBfhpbBStion con-

bi ndi ng nol écul es, 1.e.inmunogl obul i ns, presenF In the
taingygefigi-sti c coronavirus neutralizing activity

exhi biting conpositions nmay have coronavirus

neutralizing activity when used as an individua
In pbirBdc0gaip! esll pighkher Aabk¥el Yec@naobi i Bg BRheeukE verti-

of the at least two binding nolecules in the
callyofPoBIrPABRS ékﬁiﬁﬁﬂdnaeg?%éﬁgi?ﬂﬂedcsﬁéﬁavrrag fact, any

- = ali zien cL e nayi - - _

o B g P e oA asod o v oy Ty " aagly differ
ent premernedléghodnientthotheoplehe af ktbassubwbrbirdsngface

..ol ecul.es, i.e. imunoglobuylins, have coronavirus :
w1 gufi b FoErg SerPUTED AheRCuBBRePhal Gi GASMIGY PATRREion cho-
sen emBedi #BNranengf ahhecat hbRaskri Waabi REENEiABRLOEHEESe of a

in the synergistic coronavirus neutralizing activity =
largexhrBPPrA§LEEMPoSFProASIRY - Bi- ndNHerasBehoAagdilPus thadindicia
or fEQ%uQEQeE bbgdﬁﬂgtﬁglgﬁggﬁrgﬁg thgaEg Qﬁ%eghl erceived
assocl ated receptor of the coronavirus. ternXther,
withbdt ifbhcndicgg Fokechliesramayohj ndhtooeitheedt pégment flake
coronavirus or cell %ssociated recept

r. In a )
plangsefErr BRCERBoEPNBRELEF2PHE PﬁV@n?Poﬁ??Hét&BPoﬁﬁgﬂ?ué= View=
ing B$racBAB®) CaY hechudspg3ani fkhokcBHEBR BARBHEOMIane of the

Preferably, the SARS-CoV is a human SARS-CoV. In
subsghathepuagpeet the invention thus provides

conpositions conprising at |east two binding

nol ecul es, i.e. immunogl obulins, capable of
The spéehtkeabhyolii adengitynebARS1ERYsand peetiecabkynbavbpgr does

SARSCoV neutralizing activity. The conggsitLons
not gpEPELghl freXREHPELsyReAgilBETE13ARE- BbVCReUt PAPL S Afatures
whicfChiN! bYesbALOLACE BRIEn ! BE ¢QBROSK! LARS CARBEESECA! The

[ east two binding nolecules, 1.e. inmunogl obulins,
provhavbngoSARBoEeVindatial pzi igaavtrewi tiy, cehaiadt enkzéddepend-

i n_that the bindin | ecul act, synergjstically. in .
ent1yost PR p 1 SeAReRS, TRVERe BipdSisy RELEPE) PRRgH: Tnvention
is tactkwi kyiaf cbheiagnmagetki @8ri profveatay thaanyhe-aupeabtient

~ the neutralizing activity of each i munogl obulin _
visigidaey Ph &2pfefBficdaeRbodPAERFest PRE fAVBAEL| 6A4ldt Reating

i Ln Jles Lnatk SQEAPOSLL | . .
Layed Rk e shtd PR h EPAFarEry IPecRREHKSYes in
saidstpatmhsg( $egeTablre trfientadl istlepbndeneigl fknowaaid indicia

SARS- CoV genone, sequences _and S protein genes).. In :
o ERABRRES” e n0d FBRt TBLERToR LENBOE MHARBGPabGI PRECPANY Fer ori-
enta€®BROSition is capable of neutralizing a plurality of

(different) SARS-CoV strains, preferably human

SARS- CoV strains . |In another enbodi nent at |east one
To pQEdEBS.Ph8d5299”9hﬁgﬂhﬁﬁ'3hiﬁd.b%?ggeg'eﬁg'bﬂameﬂE bB%ticles

conposi t1ons of the invention is capabl e of
mustniatreaki 2ifhgkanshapetl, SABRSCoNeiThehbchdeng mokecbkesmall

in the co osi#ions of the.invention may neutralize
compagrenkQi FOS I nf 8REFD £ ¥iBhPas S8 S§€o9'9nféEtF6?t§?se for
the FYgﬁ@M%r@Erﬁ@@@ésoﬁiééibgedlEﬁ'E@Lﬂgo buty mot, | LAkt edspec-

o, preventing the attachnment of the coronavirus to

possi bl e receptors on host cells, inhibition of the

release of RNA into the cytoplasm of the cell

prevention of RNA transcription or translation, or

i nhi bition or downregul ati on of coronavirus

replication. Furthernore, the binding nol ecul es may

o, o oy o o o S R



S protein of SARS-CoV. The neutralizing binding
nol ecul es, i.e. immunoglogulins, in the conpositions
w@boosher3dpnventi on nay react with overl appi ng, BPOIPR10DFIQF5884
ps1cos@i & opesSes but preferably theg react with PSTC086WO-0500762
di fferent/distinct, non-conpeting epitopes of the
coronavi rus, such as SARS-CoV. Anot her aspect of the

~ invention are conE05|t|ons conpr|S|ng at least two
tlvebFHBFﬁﬁtnﬁhééﬁPés §éngP808FP§5éE?§| §F?9anMdFﬁ§eF8nSe

Sa1dﬁ§% Egshaégcgggﬁg §$§1%g 1ongr8Fh dPSfehnnggss by 10

FeS ar'é cap FESeP ing~w

to 300ﬁmCQ€HGEthnQPWEQEﬁS 95r£B@l§9r9B§¥&59§nEr§E€539&¥e of ge-
the coronavirus is a human coronavirus, ~ nof

ometpyeﬁe?abhytedetooemhadyrusel§eSAR$a@oBllﬁdnp6§etton§ the

conprisin st ., two blndl nD ecul mhere n_.each .,
presg ROt RGOt Bl SooEhtS Tt 8- CHE RFOP Bt el oELOFog) £aR 15
appr@Pr@aygnyscaheramn@dSU|table for preventing the escape
resistant variants of the virus conpared to
conpositions conprising at | east two binding nol ecul es
The E@SE?&EyeéEQmQhEdbﬁgtﬁg'?98E8n9'Qﬂéehelé 0&%%%@%?&9% a Ve-
tope“or site on the virus. Ina's em
netlaheBmuhﬂeeéﬁbctnme pmﬁﬁetahgyepmbdpesdrbyogmmsedpbpv1dlng a

t he bi ndi ng obul i ns,
subs AL NEF e BFSLRES) YEREFEnoLs dorEeat R doRiFhe Bhich con-

talngrthhelﬁfO§AB§hQQVép§§BkaHkérb%r&@ﬁt@%iéaQSEkUkéé on or in
domain of the S protein, nore particularly wthi

its aﬁrﬁécacuaglglsnglgléforh@tseprB@épﬁptnhlané@hépres may be
C at n no s

prodfiR8by, Zoar SRLbud CoRk b et ot EERE et sEppgno

othekSsoapabﬂe @kenemehingfwhbB anbp@racedss318- StiBsatratbesur-
protein of a human and an ani mal ,SARS- CoV. In

faceaﬁétﬁ@?“eﬁﬁé&?ﬁeﬁF 4E2PEash BRECoFitheabFRAPR§LLLON contain-
ing @@5§§u§§gmbn€ phPEHR9ELORHLI BS cu@hibl e EQgﬁgﬁbEbﬁﬁstBder
he invention reacts with an epitope conprising the
Afteansﬁ@dacpdtsequen@edoflSEQ pigment128rtinéeepat@péonayly
. _consist of 11, 11 to, 15 11 to 25
or1e§ 80, By dh 105 ORE At T5THS 0P "Gy BRARGS o 3 homadide, the
compbBignehhes aspeal ah bedst everek the phigaleng flakes in
mol ecul es, i.e. imunoglobulins, in the conpositions
theigf ofhenERJeRPFORIPEScapabl e of reacting with am no
aci ds 318-510 of the S protein of a SARS-CoV, wherein
the amno acid at position 479 is an am no acid ot her
A 1atganvaspatagbﬁeppt@calsbﬁfbatsexaenbeasrmduhednbyoapprOPrl-
c g %8 510 rote g of a SAgS—CoV 8
ate F88 affho°8ei o a?u BEF? BnSH762F§Saf°R5paPagPne" Fﬁla o

othe®t BeEiBOEdgcasubsti t hi @AcObnkhBaal] N@naCbde@brinted areas
posi tion 479 does not dramatically influence the

of lpradilkgosicatefeadtkenpionepheprithtihé§iBBul VABCEAaphelind”
0§}t S h ve 18-51 .
effeg?théhskggo?gFﬁEoﬁ g%RSg%o%ilbggggkggn?ﬁa?ﬁggte%g easwthh
schemetunedlgbehewneanssthattﬁbesbthdbnghndhéfekenblmeodmments
a%ino aci,ds 318-510 of thS.S protﬁhn of a SARS- t
of thRePEFR thE GHPIE GcPECFIpBYi tPon" 7B PSR éﬁVﬁB ron:
acid other than asparagines, in an anmpbunt of at | east
60% at least 70% at |least 75% at |east 80% at
In FigasiAg59 substease 90%, carriegsprisypdpiaflécapl w24t on part
a % r t i.ndisng . e.hi ndi .
of 1tSrSkitasy GRTRE e BviiBrahbehrtiRh WA BkefkRdpiging &
flakSARSgfieNt WAerehmlt hacapigneaci gdaatiposst i(6h 4X9the pminted
) aspar agi ne. Binding can be peasured hy nmethods we|l .
ink BREWAT enaeseﬁgenfg%?ﬁveauph fRetqr fd8REN2a§3RGr OP11que po-
i nstance ELI SA. The binding nolecules in the
conpositions according to the invention are preferably
human bi ndi ng nol ecul es, i.e. inmunoglobulins . They
can be intact imunogl obulin nolecules such as
polyclonal or nDnocIonaI antibodies |n partlcular

o o . s o a1 o o -



nol ecul es, i.e. imunoglobulins, in the conpositions
of the invention conprise at |east one CDR region of a
whemdiosigonol ecul e conpri sing a heavy chai n varPEDER2005/055884
ps1coskw@®Qi ON1CEITPri sing the am no aci d sequence of SEsikswo-0500762
NO 4 or SEQID NO 6 . In another enbodi nent they
conprise two, three, four, five or even aII six CDR

regions. In a further enbod nment, the bi
SltlﬁBPeEGP§§18806P6Pﬁg4Po Fﬁethﬁvéﬁﬁhgn EBﬁpPFéétﬁdhé§99Cla (2)

can BB3LBeYALhR §1EGELOBCCOMRE SLAGILNE B BRcACkGne (i.e. when
sequence of SEQ I D NO I ght chain variable
lookneglmn p@ﬂpﬂﬂsﬂnQOthbeaﬁﬂmgnaend sugaenfetbt BEQ@QueDts (3));
a, heay variabl e regi on conpri sing
out Bk Bk a8l alnat oL BER e TP SRR BPRES 6 and b 1§ gh
chai n varlable regi on conprising the am no acid
sequence of SEQ ID NO 10.1n a preferred enbodlnent
In Fife %Bnd?n@lﬁéﬂééuﬁé§aﬁ§@mﬁ§tcéﬁoﬁ§vfﬂas 13uéR ghown except
S ) n Lahikzbogeach Ly tyyage adpi nhst [

h k f
that e%? or¥I8A§#gr%aF b?nta%o%ﬁeéxasgegt gk ?Eegﬁﬁggn?Pgn ixed
p01nthegcabpos|ﬂEGnsonayecmﬂﬁtlsﬁcabrdeagﬂyonéhéumodhomalcan be

i ant . of ndi I s _defi ed her ei

seeny GhBOerLRERE AEINalds CBRCT sBUubr nGhI YREndLPuRG] £1OR the
righ¥ariants of binding nol ecul es as herein descri bed.

Mol ecul es are considered to be functional variants of

a binding nolecule, if the variants are capabl e of
conpeti n - cLtli Lnding tg.a conronayi _
In PRt U AR L GRpp AL T R B18 . CRRLTRE SHBun, e
ceptpahantthbnﬁlagenphgmahESpartmcméheﬂ3MDEdS lmhamlyheriented

function variants_are still abl e of bindin
and fhgedops SGFFV§?YSG&HD83tERRél%%%reBF Qlfﬁﬁﬁﬁeﬁg' noteworthy
abouthgkeoto Pnef ecabl Yn tBRef HNChhANgboMar ugnt §0a8k8e right in
capabl e of neutralizing coronavirus, such as SARS-CoV,
zonej Rt eénidicig andzgh@uAdCﬁcgbﬁhéeemnWheﬂh@l@Whérfbpmdthg left,
1nd1n9aegH|%oggr % %uni 9n§ Y rkgn%)B gtg% egen when
bi Ad ing ecu or ot unct Fonal “vari an sf Form
view@dCﬁﬂpﬁStheomlghhlbuhdmglsymﬁrgbﬁéla eanasavi rus, such
as SARS-CoV, neutralizing activity. The neutralizing
activity of a functional variant may either be higher
In r9k.bepl ower;gompargd La EH%nEaégnEanEQ'nQC”EEegHbﬁﬁ except
Finctional variants |ncP but are not [imted to,
hav1dgrthatpvesnthauoarefsubstéhakalprQBntlaartmcpesnéBy in
Jon s%ruc&ural n@ n % W ch_contai fFrom
ONCott FREVITE® dF?u%gF ns; ﬁSﬁ?céP 588?0? SFBCHSnFSSP ©
the kh@htar@na@bléomadzbﬁetBecaahaet bhadicng fal eedkeB can be
Such nodifications are well known to the skilled
seengftpBafhandeifhcl dBeirhteinaPPRCalef§PaPFon, acyl ati on,
coval ent attachnment of a nucleotide or nucleotide
derivative, covalent attachnent of a lipid or lipid
In ngniWEtiaehogbgeoephaﬂyonplnebdybatfane pégybataoapbstrate

roteol ytic roce I ng, . | atio
(1) BhebPRrPer AaBRVERSE AiniPRonanCour bt SR BeSBRRGI 3
the BREacukps.ashdebiigrantnpbReipnesent)i Byenbir®Bnted and fixed

mprising an ami no aci d sequence containin
aCCO§Qb§E|FetgUﬁsQlﬁﬁ§é?ﬂﬁoﬁére§éﬂéﬂﬁoﬁ§ areasnbi Addi Bhsrespec-
er 0 s 0

vivel I SRE BRI 8080 uBREERRY, 00, EaLEE 3P RBREd P g R ferently in
areaBuht hednBy edepandtingnah vaei ahtwiognaogipri sed exhibits a
“ caf,ions of the am aci d _sequence at either or
fllBo#ﬂoPLe g%ﬁﬁ& BPOBaFBE%&“FeFﬁ?ngubEEﬁEFFoﬁatha?PgnP§Ck be-
twecRBY rBaveat hggsanme or different, either higher or

| ower, binding affinities conpared to the parent

bi ndi ng nol ecul e but are still capable of binding to a
coronavi rus, such as SARS-CoV, or a fragnent thereof
and preferably still capable of neutralizing

coronavi rus, such as SARS-CoV, infectivity. For
|nstance functlonal varlants may have |ncreased or

o o e o r o



sanpl es preferred | abels are enzynes that catal yze
production and | ocal deposition of a detectable
w@emdoet3nl Furt her nore, the conpositions of thePCT/EP2005/055884
ps1cosbWdVend. 1106 can al so be attachgd to solid support $sicosswo-0500762
whi ch are particularly useful for in vitro
I mmunoassays or purification of a coronavirus or a
fragnent thereof. Such solid supports m ght be porous
or nonporous, planar or nonplanar. The binding
In FEB'e?#'e%hgfcBH%rQE%SS@Ewb@ﬁeQEEQQ RraBHnBthgthrther en-
ffagments thereof can be fused to nmarker sequences,
hancsdehcamparpdptpdélgo ﬁﬁclthtauehpanlﬁmpaun@mng of the sub-

Altern t|ve a can.be .con ated t
serafy SREPaRE: 1ty SEsRT6 sl Rt LBSaSSHarer BEoRPEiGaTLY, vari-
able|mn&nothepaaﬁmeﬁlakheu@hﬂglﬂgfﬂ@k@ﬁdﬂ?so@ﬁehhéd and fixed
i nvention may be conj gated/attached to_one or nore
flakﬁn?ﬂ@@ﬁ§t PPéFéPéBﬁy( héBe2afBFgBn3ndr 8- ahCFHERE1VELlY,
prinfBhCBnat S%OQaneﬁréxeng LMIUBEEYSLEMLOL (Bc8URDFGt area A
to |ch he bin nDIecuPe antigen conjugate
can hdnhadstéoedpphbxtlughpeodwbengobanmnedoﬁrugathe left, and

aarkfpehad: aheatul e kaR thd el ot bRl hr BRbEE bl thd case

of aPkaddeedtasshusken ngvt@mp§lﬁe€arW§tﬂg tire1bi BEsBYbing inks.
nol ecul es of the invention and a suitable tag. Fusion

proteins can be produced by nethods known in the art

In F§§Chles’a f?uoré@88HP'Héﬁékxaﬁyéﬁfnégﬁggﬁgea OHCLEI 6n & sub-
acid nbl ecul'és conprisi ng nucleoti dé sequénces

straeacqd) ngst pbeobiidddnginbl eagllesdepehidane pirbperties by over-

nyucl egti de sequences encoding the suitable tag(s), and )
printiaf é%pWéEE'%@ %Hg ﬁBEFéFBlgguarﬁﬁPESalé§ %Eﬁeﬁs%lake P19~

mentaﬁQEB§51é§p39§ OﬁotBBsBkeéeEhe'EY@BEEQBeB@eD&ﬁVtHQsaembodl—
nucl ei c acid nol ecul e encodi ng at | east a binding
mentpopbetbl etbe Puaéthromah fragrehy ﬁh@Ve@ﬁUP¢@$eﬁﬂdlhhﬁh@bser‘
sitigns ord| g t he_invent n. h
Vat188n38n8|e§5|eggg g Eég ?a ntggn%g §H8 ogﬂg Se angle,
i.e. cheﬁlmgomutpasesghe gorlaohbeApraﬁasssoffabﬁlﬁhéyleft for

mat ur ati on descri bed _above. I n a preferred enbadi nent,
zonet e KGEPEFELNELY - nHPéBEI@§CéFétF§8I§F@H shepliefti agd obser-
vatidRerskil L&d g@@h%ﬁ|BraQEEgcbékgath@ElﬁuHSE'Qﬂék any lumines-

variants of thése'nucleic acid nblecules are al so
cencgntended to be a part of the present invention.

Functional variants are nucleic acid sequences that

can be directly translated, using the standard genetic
The 66darit¢Q plemede 3@ aAknNpraskdtsedueneeohdent tBak tBaracter-
_ that translated fromthe parent nucleic acid o
izedpByeduFresPippéferabfya fHEShuelei euaéraencregyfeg indicia or

n ec s.C n COR3 L€

othe ey Ry T ohaT o CERE 51 a7 tarar e P haReypioment,
applaptnonatpg s€qaenteaot SEQLI BDEfNBalidosuBEQreDeNeurface,

I n_anot her .enbo nt the nucleic a | ecul es o
wherpha” PRy BnPiBRCBHCORE XBF naF Ao CHoPBERReS UCBrBR! Shng L4oY Visi-
bilikigBt €hai BaEBR3nHEEiANCE0RPhESI RBati@c8MEMBNdChE least one

sequenceof SEQ ID NO 129 or SEQ ID NO 134. In yet
direghdPRepfenbsariehtonheandckei émperfa wWbrébillésyopTt hee said
1ndleXGQEC§EF8?CQggtﬁkgg'ngﬂﬁ QEUhsgsﬁogﬂgkﬁéggdﬁrgé%ixn of

ron conprising the amno acid sequenc
obseafraBEnLD NO 130 or SEQ ID NO 135; a heavy chain

CDR2 region conprising the am no acid sequence of SEQ

ID NO 131 or SEQ ID NO 136; a light chain CDR

region conprising the am no acid sequence of SEQ ID

NO 132 or SEQ ID NO :137; and/or a light chain CDR2

region conprising the am no acid sequence of SEQ ID

NO 133 or SEQ ID NO 138. Even nore preferably, the

nucl ei ¢ aci d nol ecul es encode bi ndi ng nol ecul es

conprising a heavy chain variable region conprising

the an1no acid sequence of SEQ ID NO' 4 or SEQ I D NO

oy



several species of the genera Escherichia, such as E .
coli, and Pseudonobnas . In the group of fungal cells
wee@boehl y yeast cells are used. Expression i PCHERED5/055884
ps1cos6@ly bei1iaehi eved by using yeast strains such as ksit@bwo-0500762
alia Pichia pastoris, Saccharonyces cerevisiae and
Hansenul a pol ynorpha. Furthernore, insect cells such
as cells from Drosophila and Sf9 can be used as host
The E@PF§ntBé§Peésofh5Pe fhakRoBRrEEFLEScaR bBephakt 18eFhgsen
sucheﬁﬁégssbgnm§¥§ﬁﬁﬂs Hﬁbﬁg @Bﬂﬂakha@ C§£|§e§§Eh9@5k surface
Chi neSe Hanster Ovary (CHO) I's, COS cel
covecegbswonlBohesOhEBanedaloeths arenpedfenkedflhhehélake par-
c1c1RLesent 'nyeﬂgion. ?%nna an cel | ggg exp ressed faces
%F0W8|ﬁs wi fhtpgost £ ﬁ§|8F|BEéPgnoH| f'cat'Fohs ?ﬁg? gré
parallDell sbnthar ihprhatedakubBtesubesuefagBNMBhi 8ReOthgENof the
Since the present invention deals with nolecul es that
prefppyedaldake Bégmantai efeFBdAr8 RdraAs3raseshpFrenepptration
u S§iFOnNSY St WO rtic r _
b R R apory O, o e BF P oy Phathng, compost
tionceﬂhsaayephunanuieklsasExanbbespbﬁmhmnanncehtsaanen of the
nter alia HelLa, 911, AT108Q, A549, 29 HEK293 .
£lakg opramEBt oPUsFoRendnar IAHC 0P REo 2} BERLALAY offnd Tunction
of t§§|b§gﬁéﬁﬁ psofdireekl sparttheecslibcl i Bpcdepasi iedlgat,
the European Col lection of Cell Cultures (ECACC ,
etc. CANRhesaﬁn§ba¢§s Wl £BRi FeasPagQICheGpeaenBpiiannasgle, and
ruar 9 nuehe 22940Q. k :
the B Le B Yl R R Ry B, Py IR beRo ca FR0 PE BEEE, gjova
effetrtademark of Crucell Holland B .V.) . For the purposes
of this application "PER C6" refers to cells deposited
under nunber 96022940 or ancestors, passages up stream
In geheggmMSEE@agkailgalhnaﬁh@eggenggmqscﬁaegbaeﬁ@SE@aﬁeOEoncen-
dep05|ted cells, as well as derivatives of any of the
tratfionegoi Age hﬁnérQSeﬂp@daénb@dsmbhﬁs ipherdamato achleve good
v1318r99%0e£ocghgssﬁgng %8 g fggéta§on§ gtlggggfgﬁ 8 v1ew1ng
el'C acrd-seq Uence 8nco deéndvirus EF
dlrebegbﬁn andexpnes&ebbehé@rﬂahd I@uefealﬁnteypheﬁﬁ;redch as to
enbodi nents, ;said host cells are derived froma human
glvergPPHaSSﬁﬂePﬁﬁﬁrPglFQ@dSHPFHrﬁE€IéPEfQE?déleaﬁpFP§?n@ther
dlre@g§89V|&ﬁlpgkt§@g§ggce§f %H%hcéétﬁﬁe @g&brlhgerather thick
deposited at the European Col ['ection of Cul tures
and @E@AQCymenCAWRakSaIasbupylemtbﬂsheaelSPne@m@paEﬂeatthen the

n _on, 29 Februar 6, under, n 22940 an
plgmﬁﬁ%kSPS&eBﬁaéFlPHer?ﬂ ﬁopghdésggg)sugﬁgra &0s80%ace
whendehévﬁkhﬂes1bh©b§@Eve8rﬁéd@tg@azﬂﬁgr@ﬁgmblﬁaﬂhs out to be

proteins in host cells can be gerforned according to
conspdeKaBs YWEPESkRBAA Whathworle d¥heegyéref fRethel Fgse of
horigghggﬁfg Hﬂg he h 5%ég€n§igkg§Rtgﬁc&&bragbaut th full sur-

production pFat or protelins of Interest has bee
facedescribed in WO 00/63403 the di sclosure of which is

i ncorporated herein by reference inits entirety.

Met hods of produci ng bi ndi ng nol ecul es or functiona
The Mppeanismateowethekngwhul opthReski tbadeatthsaBn 8ethus the

met hod conprises the steps of a ) culturing a host as
one yhfirheyoubdverandee  cahdrt PéMsNceRaténdethécknress and hori-

p ' f _th [ 0 u [ . _

R T e L e R
pletbi ndi. ag mokecuhes eooﬁueutfanalcwaemagbs whheeas the lower

expressed bi ndi ng nol ecul es oy functiana riants
usefPﬁePéaPeﬁan0880?85698988 fFofPPHE géh% PFeE gxfpgeentration
whchUhoenafﬁgatheth@y ausstgaevened topputhe sukfHER coverage.

medi um thods to recover proteins, such as binding

nol ecul es, fromcell free extracts or culture nmedi um

are wel | knomn to the man skilled in the art. Binding

nol ecul es or functional variants thereof as obtainable

by the above descri bed nethod are also a part of the

present. |nvent|on Alternatlvely, next to the

o oy g



Laboratory Manual . Edited by: CF Barbas, DR Burton, JK
Scott and GJ Silverman (2001) , Cold Spring Harbor
waawenesor y Press, Cold Spring Harbor, New YorRCT/BP1005/055884
psicostddese.ref£rences are herew tiy i ncor porat ed her eksicisBuo-0500762
their entirety. For the construction of phage display
l'ibraries, collections of human nonocl onal anti body
heavy and |ight chain variable region genes are
expressed on the surface of bacteriophage, preferably
As afirbaABNteYsRact gLi ARAAYBA rPAELECLESe LAGS PheeXaDB! 8 stribu-
singlé-chain Fv (sckv) of in Fab format (see de Kruif
tionetinak part®98byr. piigmgat| Libkahkws ofi anfilbedge on the

f ' i cal ' har
acni§Y 6818 GEARL hoby “SBBET T 1 2FFPebohRICHay hE adbbhbred ometer
in theowshBe bemupoghobyl iR) Y éggiQn§i%épﬁ§§§§gbhﬁibhew§ich is

I ynphoCyt es of non-inmuni zed or i nmuni zed i ndividual s.
as hbmogespeuvsf Be pnbedbirent arhedphagebllebr anyoofiebi hdi ggeld the

.nol ecul_.es, preferably scFv_phage. librar .S epar e
opt PR RGO BE B PP EePf aBoBaRFHER oF Fon a2 EhopaceT small
partiBabshas heghgragei Natedoar tXPEERErt RafdgORERBYEEUS, influ-

such as SARS-CoV. RNA can be isolated frominter alia
encegofBenaVeBRtornpBLipAer aFfBF6ed, preferably periphera

bl oodl ynphocytes. The subject can be an ani nal

vacci nated or exposed to a coronavirus, but is
Accoptdéhegr abl yha husaansubheehtwbh¢habastbeed whovepatag flake

as been géﬁose a cokonavirus. Pr ef er abl

., _or h dto t he :
PlgmﬁaﬁaﬁaEuBFeE aspF8¥69@PeB FFpﬁFtﬁé e6r BRRYPPHgate mechani-
cal Aitennali vel ¥ctPhageaflbspbayahhbratsesoMYoBfice the Venetian

~constructed from i munogl obulin variabl e regi ons that
BlinHage&éfpetn Marepdkky assewbHedti hoviheoskaliladrvdneethe flake

. it I ti y.diversity in th ibrar .
pionBHE buBOTLIER: hOREYLE, YBRGLY L8R, JE ARESEl Yopizppacue
(semasseghkpdreat) able begeensocbat abhestbetehesasokcreening la-

synt heti cal ly produced, random zed or gartially
mellﬁﬁndéﬁﬁ%éapﬁﬂﬁeiﬁs?ﬁé§§rﬁ8§P6ﬁ§n6? tRethBl eenFestt R4t the
pres@h® bTRRNLANL-f REaADt LhadyaREENEKEI 1Y, aBsBrbERR in at least
regi ons. Coronavirus specific phage anti bodi es Can be
partselfethedvisdmlki bpariesmbyArprobihgsingaapcefenaedr egbodi-
(ip.inactivated or actiye form or target_antjgens.
menty, Eheal Ikl BEHEST Forva GbPohdvPPOS En R SariA pnasgnt-
and subsequent|y exposing the coronavirus (in
~inactivated or active forn) or target antigens to a
Saldphigke| PhERPY Lt 6281 FBWPBIFRAFHG26f PEhaBeseexpredsth§ Jroup
cons?@&&ﬁng{ﬁrﬂgﬂeﬂbﬁaﬁﬁgE"h8r 9hithe1seLid @@@é@l?euaﬂorganic
antigen (s) . Nonbound phages are renoved by washi ng
flakend bodndrphagesféhited Brdmh fheksobidmphaseahofurther carry
thfgc i on gf %scherichia coli E.cohié bactg[ia apd .

a thifip é&ﬂeﬁ? BFOBAGAEPonO2 Ml Er pPE PoliRUSISFPEEFeETPERS1NI -
stilanduptapagabh®n anexdspgabhynteddnr d ho1syhitckenbkyl poly-
enrich for phages binding specifically to the _

mer gdpkRavPrud TRENPRAEL PhaReBtoflaker verf 6PRPLIBE PaFfefaid
Lgen (s) . Lf_.desi . bet e ' g
R R
Moreboen) eanitlaf@ekeaptpggens the phageflhirbharyaddmtfibnal proper-
. _be sugtrac&ed.b exRosing t he Ehage Iibrarx to .
tiesnoRUEhr g8t AR PGERS FBunt B6 A SoFPRAPRALET PRIGRE RAytIcu-

lar 8peetkaisabestedibaroki RdirNgct@oRORRLEY cRBEEgeAssSUCh
as conpl ex m xtures of coronavirus proteins or(poly)

peptides or host cells expressing one or nore proteins
or (poly) peptides of a coronavirus . Antigen specific
phage anti bodi es can be selected fromthe |ibrary by

i ncubating a solid phase with bound thereon a
preparation of an inactivated coronavirus with the
phage anti body library to let for exanple the scFv or
Fab part of the phage bind to the

pr ot ei ns/ pol ypepti des of the coronavirus preparation.
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conpositions conprising at |east tw nucleic acid
nmol ecul e encodi ng bi ndi ng nol ecul es as defined in the
WwWEe@s®6t30i nventi on. The conpositions may conprPGEEP2005/055884
pstcos@@ueols: .60l uti ons such as aqgueous sol uti ons contaitbisitgosoorez
salts (e.g., Nad or salsts as described above),
detergents (e.g., SDS) and/or other suitable
nponents._ . Furthernnre t he present invention

ACCOﬁ@FPglﬁQ FBepHé?ﬁﬁBEuﬂPBﬁPtéeﬁpOQPFFGﬁ%lgoﬁﬁFﬂébh@ gpigments

(OVPEE”p8§b%b99b§?C@ﬁgkel B@ EH@ Eﬂiﬁnkhgﬂ ogbgcal interference
armaceut | ca conposition of the invention further

devicenpnsséssad heaﬁﬁ éné3éhéﬁﬁaceatﬁeQBHy3é¢ee§Sa5Lé71,363;

exc A har mac al, conposi ti accordi to
ee-nZRCoPauane BRECAR FOIERER BSRIEORoat Ll Eact SBRE O Ropontent
thereberaeeugi@nc@kp@hataatherama/ey de@gneste¢ agentiseful. It
_ Preferably, said further therapeutic and/or
1s PEFB&ﬁyﬂééchpﬁgéﬁF§e§réhééeﬁh§ PapaBRE BRTpLEYentpPnge used
is aﬁngéeﬁcgﬁf tbQQlQBlanQkaoﬂa@QHéoﬁagn gﬁ% %g erties, such
resulting ronta coronavi rus
as dIheﬂapedtuo HﬁdAoB3ﬁv6pBybacuncWagéﬁV§7Bﬁ60udEhebueSpect1ve
Lare ﬁ n%ed to antl-V| al g%ents Such _agents can
contGe-bi-ngirhg Fé88|é§C°§R8FF fo1 BEaF&., P¥r gahfEeare-
inorganlc conpounds enzynes, pol ynucl eoti de sequences
etc. Exanpl es of anti-viral agents are well known to
Curabhe,skirphegasentshiandpgeAPsPPRAL1aPe WOAFBNER) BSemigpented
t nf ect t r R
wi b ke e T e <R LR Pl o Sar| Saay2hd the
herehnhHhbtmbsedFUWéhetmaneBlmadﬂenbatunﬁeohed mubhtrate surface

SARS- CoV. are currently treated béEt nsfusion of serum

Carr%ﬂB&u&BGlFﬁénPBI86868053€58r6§'r FPRgPPEEoVBr EE art,

e.g.SARSypati eBusoWbe bHave, peadysed gptisbedhescaltgp-Repngs7 423
exposed fo the virus . Agents capable of preventlng

and aﬁaﬂbedtdeavmﬁgtan theeceppachivh SARSeGsViberephebeing in-

corp§2atd Vhé%élﬁngg Feferdll ?'t'g iLEB 'tb”EdEEO”h R§t%9es can
or er COronavi rus are I n e experi nmen

be cphaee g. ght fabsothe gsedpaefOVhﬁyltbekepeublCaamgﬂmb resins,

rophyl acti c agents useful in the present inventian.
Uretgﬁé 6K5Vﬁ§céSFFB§P €Bﬁpos?9ﬁoﬁ§oﬁfmﬂﬁéuFﬁ§ehP?6ﬁoéaﬁnd with
othe?ep5§§ﬁggs'naﬁH'EﬁQ'@oﬁﬁbggk1HHd@5nS¥§E€H§rﬂ6k8ronelther
use I n hunmans. Such animal nodel systens include, but
solvang-heseHti nirt wdteo-bheedets, nmice, rats, chicken,
cows, nonkeys, pigs, dogs, rabbits, etc. Typically,
phar maceuti cal conpositions nust be sterile and stable
The HAdetohpeieondi thensiekenpaghaatuperandiskoriagprefBeably ap-
~conpositions of the present invention can be in_ powder
Plleﬂopﬁ1ﬁoPr?Eééﬁgtﬁﬂbﬁgéﬁt?nsﬂhéaﬁﬁpﬁéﬁr?aﬂéqud ink printing
call p ChLpi
e e Y R e e S B0 s e e poudard FBr e
printhegpr @par &ttheh thiskeeskeoifnibet appéisdl ahdohsrdehed ink
preferred nmet hods of preparation are vacuum drying and
laYeFréézErSﬁ?FﬁBlYI95pﬁh?|Qégﬁén?fthgtt9|épduﬂrpéﬁd@FdSF to al-
t [ I d
tow £1E 3G dBv, DETedkanton UF, AL BRHhERETRI2REY $8an ogivec
tlonshehewéveALtetnahevpkypetbé eohpgbeti ensfatet heughness, pig-
present invention can Ee in so% iion an

.the
mentaBpiGPFPAL 8 phdr AGE8IPI EafFy 18 B?SBlEﬂéQEPSFénPfcﬁﬁ low as
be;added X e.qr r
5 T aE e O Y B PR3t B S PPt Ry P kTS Xn @
blndéhehahangaaeuhucahbysawhephahbemexhlmeeetthaedthe dhemeter
resent invention is suitable to high drug
of tg@nEéﬁF?ﬁFlgha k€an maintain proper fluidity and, if
necessary, can del ay absorption. The choi ce of the
optimal route of adm nistration of the pharnaceuti cal
conpositions will be influenced by several factors
i ncludi ng the physi co-chem cal properties of the
actlve nDIecuIes wi t hin the conp03|t|ons the ‘urgency

o a1 e, . o o, o "



The above nentioned conpositions and pharnmaceutica
conpositions nmay be enployed in conjunction with other
wordoeneldes useful in diagnosis, prophylaxis anPlDEP2005/055884
pstcostoeatdents of a coronavirus infection. They can becusedosoors2
invitro, ex vivo or in vivo. For instance, the
phar maceuti cal conpositions of the invention can be
co-adnministered with a vacci ne agai nst a coronavi rus,
such as SARS-CoV. Alternatively, the vaccine may al so
1n tRE agphnbat ebadiRel 9h6epr ahbekiadai Bisheati a0 ciBe are
phar maceuti cal conpositi 6ns of the invéntion.
orieAdaitlngstr atbeaqoenthy ﬁhaedaceutheak oompoSBd|pn51©ﬁons

vention w gecine be.suitabl e
enrobd, LB ehFERa by axParHRE - nPURCPARLY GUErBHsatt Formula-
tionp@ssthkecsbde Qéﬁa@kédeaﬁd|UV9 akt epuatedcyaeai BeamnN- cur-

i mmunoconpr oni sed reci pi ents. _The bi ndi ng nol ecul es
ing apEst §prcBFPYer6eAul ARsdTPEMHhatésRposPEi BRYSARGL drying
throgﬁﬁrggﬁgghtcébaﬁggggﬁbh'BQSCBE Egge PgeQEEOTeEQ ?avorable,
t herapeutically or |agnost|ca ective anount
althBDgthheggCHBnalsanfbedadppiuedtuonpnovpdetuhelaptcnunexts
desired r sp nse her apeuti c responpse
(seeqERalBrE foodge PaRSEERAGFopn HeVaRde B8 BhBebthp: hand, is
too gmb%gteogé wekght, iAr ehienabbytBxt; 15tmabkydbab¥ever serve as
ight. Typically, the nolar rati o of the two bi ndi ng
an aﬁdnééeheé AnviRe ®eApesicMoAs andaphdr puEéngi dHV, EB, heat-
C |o e y r 1 %) _
et BEPASEY, CHECRh $AFr oar1BEHED BB sifRict SMLibHieEes tong
termf remidtdbcto 25:1, particularly 1:10 to 10:1, and nore
particularly 1:5 to 5:1. Furthernore, for exanple, a
singl e bolus may be adm ni stered, several divided
Accod888§ FBYab réggkﬂbgtgﬁggd9ﬁghtt|Hem96n5B§cd9§emHgMeQ§zable
proportionally reduced or i ncreased as i ndi cat ed
flakehElgmegénesesn@brpheathérapéettbesprwatﬂcg imke The flake
. ecul mpgs| n c I n sent _
plgmgﬁéeﬁ%rgzcgrg %%ef%gaéfg % 38 mﬁ@?%ﬁé o rghdere' Py ap
plylhbemegﬂateeuEeelaedteOHpesfkeehsyspeﬁntedaﬂecwebht in order
in_the art. The other _nvolecul es useful in
to laFééthP%lgBrEBﬁyWé%P@téﬁdﬁé?kFrEéﬂﬁ@ﬁ? gapngedetermined di-
rect%gﬂbnb§tgi§9ebn ﬁe%hghéaéngoﬁégﬁsrngﬁgﬂléﬁtﬁhepﬁésﬁetlc
for the binding nolecules of the invention.
plgmenhepanbheéasesnaaepadntadsuekeuasepbeanedy§Cﬂheydnay the

admi nstered t pati.ent .pr a0 n,n : )

art's%ﬁfnﬁﬁég T01H1ﬁ8t8$%9§59h§hupg gBQnﬁﬁéteEFHQSHES% 667;
EP-BAONBEES 4460 APANtESy13 BOlrénd4Wb0lQ$9060BQUES w81l as in

hours, 10 hours, 12 hours, 14 hours, 16 hou 18
the ﬁeupendzeghéepélczﬁlﬁauP§T/§E2986(907§2éay§hesrea9§ct4ve

y 4

cont 815, (FodaLE bL1fg)8pelUBEKeatnELS B PefERKRcs.

2 mnutes, 5 mnutes, 10 m nut es, 15 m nutes, 30

nut es, hour s,

nut es 0
To aﬁhaege @aHBEgéc ?61685F§10T2 oEP§ Piﬁm685r§9 %83' a first
surrBedr 6f t8cheUbstrd@ch@yr 80addheur smp24nbedr Git8 dayémposi-
3 days, 4 days, 5 days, 7 days, 2 weeks, 4 weeks or 6
tlonmeeh§aaﬂte9)sehé BAFNAFSEr REDBANGT ThAkesr ippRebdNdeRe While
the Bhﬁgaﬂg €8hg8§£$§oﬂr1Bh§EgEEehékcah 8°”PH§'E59BSF9Bder is
the i nvention. € exact 'dosing feginén is usual
not hatﬂededuttdarBngsckhnécaprbfeahblynahEnannnasueﬁase of it,

Human bin ing ¢ | ecul es an har naceut i cal
Oppoéﬁﬁﬁo§Pthﬁ égﬁp§F§FEgSPﬁg EEnaﬁSbFEBPﬁﬁdnSPQEuFBSface to
the ALBEnRaLEI ¢ybanl Yrugehbneand eftpAgREEfgEbEd, LWAEN LAch as a
be adm ni stered to human beings as’in vivo therapeutlc
agents, since recipient inmne response to the
adm ni stered anti body will often besubstantially |ess
than that occasi oned by adm nistrati on of a nonocl ona
murine, chinmeric or humani sed bi nding nolecule. In
another aspect, the |nvent|on concerns. the use of



products are ELI SA and Western bl ot techniques. ELISA
tests are particularly preferred and well known to
w@ensoesoskilled in the art . In a further aspeCL/EP10h&055884
ps1cosbWdVend. 1106 provi des a net hod of screening a bi ndisigosswo-0500762
nol ecul e or a functional variant of a binding nolecule
for specific binding to a different, nonoverl appi ng
epi tope of a coronavirus such as SARS- CoV as t he
Perméﬁ??@p@aﬁaﬁﬁd By arbRREFPR§hoPECRPEMBRCRGNERPBRAF, an en-
gravgarbégﬁaﬁgnkhﬁa H&%QE'B@&t@he6§'QntQ?rgﬁﬁgﬁgnﬁogﬁrbigétro—
the steps of a ) contacting a binding nofecule or a
magnéunetEbﬁaplqaenanflabebelsctbenedatanblndmpgsmbheoubeient
or . functi onaI ant of i nventign_and a. .
thengG) (R0 hI 8880 FHEr Mg OEnbRgorboD anaadlielier fipad, and
theibi pdbRgsmehasubdopt huaetiesal 1vanilagtirktethenseheepede. The
is capabl e of conpeting for specifically binding to
coatifg eorBAAYFLAE bF ﬁPQ@ﬁﬁH?nFﬁerééFdﬁP?HrtHérﬁpﬁdlH&‘Curlngr
gc th nve n
R S G A R
oriestedepédmestnpbrtdpadbbeiof theapetdngteédr dépeckfiboal.ly
bi nding to the coronavirus or fragnment thereof wth
t he bi nding nol ecul e or functional variant of the
A nohPMEBhEeRc il areShibhkakychhndssbopa AikEar @ith a magnetic
non-over| appi ng epitope. In a further step it may be
non-fépkenpheacnt/t he sSbreépbtichi RAFAg ABLEcUREBCERSt PhPRGNt is

to di fferent over in t gpe compar t .
prefppaBlinarngc sl SRATLaPOr LRRe! HIERt (GninbgL, and if possi-
ble,CBFORAY LS rNRBYPAbI LYY activity. In yet a further

step it can be determned if the screened binding

nol ecul es that bind to a different, nonoverl appi ng
Non—%glngfccggggregftgrghgtgkgghngagolﬁgw %grOfaEES be employed

I AVenti on an coronavi rus nelt rzrn§ ac F
in cbasontegenhaet tW thet hppbbpdiagenplgnehes, okutheas orienta-

I nvention a conposition exhlbltlng synergistic
tioncByoRAGFFESShatit FaPFzFPhGCREPPIPEG! lﬂs@§9§stéu§&P8eﬁn elec-
tricl @6eNAp; CORPEL 5RILYI NdipdsAREECHEERsaNdsTRESHRhCacoustic

(synergistic) neutfalizing activity are wefl known to
fieldhe skichl ed dessénseExANPUESATQODBVuQﬂBéBéZthehe reSpectlve

invention, .the.fol Low.n are prov
contg ¥ "EhE@lar BEhS, 1 OERREAHRER, RRrRl R BYoEREpntRe T
printhpest b@noirneafytWay. iExanpl semd &engttuetibed @boge for mag-

scFv phage display |ibrary using Eerlpheral bl ood
nethyﬁﬁﬁSB??ééoaf a- EatFBﬁtPﬁaW?ﬁﬁ 5 éheéx56§eHrPVéded in a

S- C S b 0 p _
coat AT C Y FROACHRE? MEEO-8 LRrIR], pECTRgPRbLEThg, compos:
tlonandrérenbnecnedlqdldhalteegentlvheekyﬂphaiyfescaer@hereaf—
ck t ha n.a370 d transferr

ter, EhE K Hpe 8RR evgnah se) CabThEr dar i 6eadow CHEaGpythe coat-
ing BMEpbetiktivhe nmediumto a final volume of 50 nl in a 50

m tube and centrifuged for 5 m nutes at 350xg. The

obt ai ned cell pellet was suspended in 5 nl DVEM and

it C ' S . .
tn pEELLCHERR (XL LELELTLRee ToLeseerbaRb it A iencation
is useHLSméqﬁ&tﬁbirmpeetspsnoﬁgahB foarks akeuhes aEqulred, any
ff 350xg, decanpte Ed suspended in re idF fE # N%

differegfs| 1pNAGaS FlEFLFET FPBRFEAESBTCE g ﬁgp gment par-
ticler gaphCcrpBpeecseparati a0rcdRh4OhGt Mhk ABdisnbaedUeBtovide

et hanol precipitation. The obtained RNA was dissol ved
for theDBEPCesraavedribnEapdr §onaecer Ahdot he EbaAcenieatpshon by

L by n e
an g oy B aCC BB ar FaEron o Hob RAGPF TS MOt
Next, 1 ng of RNA was convertedinto cDNA a s foll ows:
TolOmnm total RNA, 13 ml DEPC treated ultrapure
water and 1 m random hexaners (500 ng/ m ) were
added and the obtained m xture was heated at 65 0 C
for 5 n1nutes and qU|ckIy cooled on wet-ice. Then 8

. o, 1T r r CIAPTFN /7 A /N 2 ____\



(sub) library was directly used for plasm d DNA
preparation using a Qagen(tm kit. The light chain
wo vaneghobul i n sequences were anplified from PCEERRNE055884
pstcos€lONAPreparation in a simlarg three round PCR  psicosswo-0500762
procedure and identical reaction paraneters as
descri bed above for the heavy chain regions with the
provi so that the prinmers depicted in Tables 5-9 were

requ&§§§ the PFF§PtéﬁﬁI?PF€§F|6ﬁemé§ EBFﬁoPﬁéé E§Pﬁéd§d by a
airr8eknBl 38VRBLASH;LRINbERRLN;XA baDLACT #9508 BEOAENL parti-
prinmers (eleven for t light chain (see™T
cle §rjgaddtgdxwioh rhepkappaol thht sthapnnisse Ianhed61pk)me-
diu each conbined with an anti-sense priner recognizing
Tt he C-kappa call ed HuCk 5' - ACACTCTCCCCTGITGAAGCTCTT- S
(see SEQID NGO 89) or Gl anbda constant regi on Hud 2
5' - TGAACATTCTGTAGGGECCACTG S c%see SEQ I D NO 90) or
The ppeliedr - ACASEATHCTCEAGESSLCA G#SYefséé skerpptroized by
t a [ mef; r
its gﬁ%lé B ar|§§ EE?HHEEZeﬁBE vﬁﬁgaﬁle%é éﬂ?tgpgkéﬁglate

eqU| use) "yi el di ng

subsabaue 60®fbasepaarsylnihesdlpnaductstherevpanbﬂeedeanures,
2% agar ose_ gel ol ated fromthe gel L0
aidg A ghAOER e Pac R bARgl AiEY 1P1000F BRERUGH [PRoT o larae

gamukSekFabedrpr gauatsdwascusedyl Bl1aRehdenivheéah FER characterized
reacti on as descri bed above u5|ng t he same sevent een
a

by thempseapgilaedspendepebyreaehanaabdadiFgapeehanaesefisgisible
' e h e h .
roat o uei PPN <hoori e SAE SRSG ot Pmeroor2ge habls 9
enteﬁ andneaﬁhnkammadrlghk thgen, senseepli gBr oflageabnbenedom-
one of the five Jkaggg eglon sg i fic anti-sense

prlsﬁglﬁﬁrg Es@&dFaBFéeBtyd i $2¥8&ult881fn 63 products

of approxi mately 350 basepairs. The products obtained

were purified on a 2% agarose gel and isolated from
Accorﬁéngetgsthg Qﬁagentgénvextiacti@nyc@ubﬁﬁgatencammhhﬂd used

ch i.sqgla [ c

ror BRI da Pelh Rl oBreke R B RO RECE G b TV BT pe can ve

emplpybﬂErSuaSabmethebse@aﬁd mavediwlthihBeupepvbae khat not 1lim-

] the prinmers used were extended with restriction sites ]

lted(§@é rabFré- QC?rﬁBOéﬁgblEeaFFé€Feda€IUﬁﬂﬁgaﬁnpﬁﬁétﬁéaW9terl‘

als %Géhnaé3591¥Ek959i¥n898E0Tyvgﬂ®3sﬁBéHkE%gsag@hE I“’Oeﬁétlan
products”. ese  products were pooled to a total of

Blinfif aceronstyThiestnugbeanobef dacecony ﬂasdohegenntor in the

intain_the,patur stri utio of the erent .
subsfPalt? Rar it GRFHPELvRi-EnP Ao RESPPEFSPY SHA 16 Co0E: 15r made
to cHREET bﬁpé@SQBhsﬁeph@tnoEaﬂtbl@&rfaEB? puabepbudlly applied

alleles within a famly was used to determ ne the
indigépceft GgelBf thepfesenPat RoROM-LREN BRTEPBLBPyOTsBarking,

a Q) gs r S
R e e R e i L S
skillleBr anythectot, oﬁhpchn%asgcahdmnbhtuhg same

restriction enzynes, using the sane ligation procedure
and vol unes as descri bed above for the heavy chain
said(suUBythkhbraky prbifgabbop B@&bﬁt@@tEQBmaﬁﬂeSFB§@9U68531stlng
transformati on of the resulting definitive br ar
of txpBEPPEENGr AFEBShEaHESCcERBEY1ABOPE1I NGy heoREgdy @ﬁaﬂﬁser‘

u a 0
markg8 hal bERfCing, oREghEonabEr Rk AR EGAAL MR hECd) cpatea,
or ldesh= maéﬁednundiémannitcmetaRBDnQOQEYbagato provide two or

| emented wi.th 50 icilli
moregﬁgg8§éteAFPaBé89§rPﬁngéﬁg R4 §é§?e82|ﬁa??YSEBFFEFEe
medi um containing 50 ng/mM anpicillin and 4.5%
gl ucose, mxed with glycerol to 15% (v/v) and frozen
in 1.5 mM aliquots at - 80 0C . Exanpl e 2 Selection
of phage carrying single-chain Fv fragnents
specifically recogni zi ng SARS- CoV Anti body fragnents
were sel ected using anti body phage display libraries
and technology, essentlally as descrlbed |nU S ~patent

~ NS A ™~ s N ~N NN A NN



sel ection/re-infection procedure was perforned two or
three tinmes. After each round of selection, individua
wE2mel613eDl oni es were used to prepare nonocl onedT/PPRGE055884
pstcoséddt i bodi.es . Essentially, imdvidual colonies wes€osswo-0500762
grown to | og-phase and infected with VCSML3 hel per
phages after which phage anti body producti on was
all owed to proceed overni ght. Phage anti body
SaldcéHPéFﬁ?ﬁ@ §H§§ﬁﬁ§tQﬁstHéFBeFe§P@BrPﬁeEEI@Qﬁk%? substance
chosghngkeﬂ @ﬁ%'&kBMFtBfth@1§§g§ecﬁyﬁﬁﬁgeééﬁk'Qﬁbgﬁbﬁgeﬁaslnfra—
coat ed plates. I n the above-describ
red éemeoesoﬁptthebphageeantnbﬁdyredlBedOSb@EgO$4bd@ences, and

obt ai ned. . ScFvs the ha e, body 014 r
neandPif O 5E Gbac: FBBdShePareCTnBRek 6rF Bp BratTafed by the
loca11895énﬁﬁdléﬁ95b)tﬁ@doﬁ@EQEQﬂC€$akBepQgﬁeﬁﬁhp§Bt@b$es.

i ncorporated herein in their entirety) . The buffer of

the scFvs was adjusted to 1 x PBS. Additionally,
Saldaeabpegxtgreegeake HeLeraetaeteol bAM-bAG, 1 JBUDG BBRYEa1 in-

I'i"brary expressing single chain ragne
terfeseﬁve)deseeeExaﬁpthelltmdesbentendﬁfﬁchcbmoofgthtsng (holo-

granbifhel bhnERaEnr Doy BE R E R e, LRUEE CHPEY SARE. pterrer-

encePHeRarati aRcWRBoWEedo WNel BREN 1 ¥At RENPARSTrCa¥ample from US-
. 43%Frankfurt 1 strain) was prepared as foll ows. di um

8Pvero cells which were infected with 0.1. noi
(multiplicity of infection) SARS-CoV strain Frankfurt
1 was harvested as soon as cyotopathic effect (CPE)
SaldmaabebsateedurfﬁbbSpmeferebmg ﬁamzéesaﬁndiaiaandroduced by

wed, Cell debris was. renoved ? centrifu atlon of,
PrlnFﬁEghaPVEs€8d REBFGM-FERP 1815 AR éstatpéeée ?pﬁP Fheéar such
as 19@5@'ﬂ§9k§H§ rpaapt wasqcakl getied, pspeBragainN £88418unb-

m nutes at 3000 rpmand transferred to a cl ean tube.
straSabeeqﬁeﬁelys markedewathfdgelﬂdbeesmegeafmeteddmphhsen
from §E§rllr1n 96V/V9E¥%8r? e%g PB§n81n§ % th? ting,

cleare Superna was gen Fy ap ol
screeHspirontand, t beatubeg roeregepphitoprnhouys aabeE printing,

0,000 rpmat 4 0. C.in a Beckman SW2 8 rotor. The
lase§uBéFHéPEntdﬁﬁssdpééﬁﬁdéanaﬁddtﬁ@ka?EspﬁéPFéPg wer e

resuspended in 1 m| TNE buffer (10 rtiMTris-HO p H

7.4, | mM EDTA, 200 rtiMNaCl) and stored at -800 C
Formulpjgsxbnst hé gesaspéndedntingsipekbl shéchwepee suitable for the

. di a ed UV-B radi ati o
pringinbbf B SE etuBetnf have, Belh dher) b ¥ ey oy o Lh Re-a-0
088 uestedptarot hegabsenceponfoi phecyBeit ypi-A-0eBlo 163; EP-A-0

culture. 1 f absence o f infectivity was establlshed
432 PRE pRdschBEUNAEE-| RAEEPVANES SARSSESVEpfepabhei oMprinting
of s BesHFEQrEQE EQE%QSE g ESE'ggnEﬁe deﬁgEEBﬂSBfttHe secu-
e sel ections described supra n o presubtraction
rityueﬂegeheabflnhetpvasedtfehHEDbdmhne serum coat ed

Maxi sorp(tnm) tubes (Nunc) was perfornmed. T o the

SARS- CoV coated tubes, 500 m (approximately 1 013
The gkthtedf el BRehBUBE @Bagesdbgekayelsbk@awee&aheeélmdght-

single chain Fv fragnments (scFvs) , one volune o f 4%
absopBgngpm anghtmesehrlegting arf LHainesaeshxt iat PeRuses or a com-

de F t hage
e e A i
lectivendbenkb;nblmdkeg m@soakhmm@dsblecpiveeedfaettﬁn@ finks,

Cogroo g‘ge Eture onasloy{viy rotati ng wheel at
specyraldycSeoPrbwsa HUARSFREGLAPISN §°F-3 0 minutes
wi t hout agitation. The follow ng sel ections and washes
were performed: incubation at 37 0 C, washing 5
times with PBS containing 0.05% Tween-20 (PBST) and 5
times with PBS; incubationat 37 0 C, washing 1 0
times with PBST and 1 O tines with PBS; incubation a t
roomtenperature, washing 1 O times with PBST and 1 0O
tlnes mnth PBS Bound phages were eIuted and processed



scFv SC03-014 were anplified using oligonucleotides
5H B acctgtcttgaattctccat ggccgaggtgcagct ggt ggagtctg
W@ 3BQ6IBONO. 102) and sy3H A PCT/EP2005/055884

pstcos@CCid. ggt-gct agcgct ggagacggt cascagggt gececct ggeccc p€:8&io-0500762

I D NO 103). VH genes of scFv SC03-022 were anplified

usi ng ol i gonucl eoti de set 5HH

acctgtcttgaattctccat ggccgaggt gcag ctggtgcagtctg
All ppemertgodpsardsy3pPevgceedt 6t§€9§@868thth agdltlonal Se=
curlegaaﬁgaahﬁgcgghgehggsﬁtgac990m9§5§agﬁthggea05guch as, e.g. a

ereafter, the PCR products were cloned info vector

matep$Sgh- Qmesenxgng radthocleot decseqlenbesrmeienveri médsion,
i1) ac%ordi % andard hechnlquestknoin to the skil%@d e

per86i OPhBaﬁF THE"r 85uft PRG X PIrEss 8 cBAsTPIREE ©
bodlégcﬁﬁ3tﬁé4688uﬁaﬂtpg6&031@22€@§d96603|pgrtﬂeular process of

ant i - SARS- CoV human | gd@ heavy chains were tranS|entI¥
prodagpiessedUFrh 88nbPndti dRTAFLACL REIPSYRICOSSVEEROPY EO the
ski1PEA37 914y, a4 pgGLO3- 022005 (V L SC03-022),

respectlvely In HEK293T or PER C6 (r) cells and

super nat ants cont ai ni ng IgG anti bodi es were obt ai ned.

The cl eot se nges, he heav hains of th
In apAbrDOGF oo P AR BTEROSE 0542kl PROSLBS9- hPesCRAACFAY Pre-
pareSEﬁh|EbE@k1%96e@8ﬁe§EChb5bh@hn%08o Eﬁépﬁﬁbbéﬁkylnggﬁtlon, in
am no acid sequences of the heavy chains of the
the Aprmpedi asfoRrd3- 814haaadcre3degalaps ghdaheln BEOchDis sub-
0 EQ.I ective
Sequ%ﬁ%ﬂéongggggq%%ngggg%Fégﬁng?éﬁtgéhélﬁgnggﬁglgod
cordCRG3t01lhcahddERRBoRRA2tbsthBovRilhe3EQN] DhbOart10 and
SEQ I D NO 112, respectively. The am no acid sequences
of the light chain of antibodi es CR03-014 and CR03-022
The hﬁvéh@%@n'ngggbggsN@hr%ﬁéraﬁdmggﬁtho@Obr%é§01ng the above-
Subsequently, the reconbi nant human nonocl onal
descambedodeegrméyeeéameﬁtedsgwérmptbpélﬁompcaswngsthﬁdsteps of

2) PRR6RATHG U EABLEPLUITR oS0 SLARdaLd PURLERCRLEce con-

value, ac-

ed~gener al afins
tamﬁbamﬁalw£h06k63éﬁarmhuehbus Eae@upeeated by
reference herein) . e 6 Screenin assa¥ for
b) appRgiegy ﬁ@uFPBIPflﬁﬁ é@ﬁ?&l??rgfoﬁeéé i A4RECRARBnSUrface,

aEBbt§ﬁgslg9¥raEBh99gbgﬁgTB§1§AB§b§8megﬂErBh?ﬁéhkoﬁartlcles

assay was perforned on Véro cel
aSARS—@uvabﬂealhsausedrentthendemtral|zat|on assay were

the_Frankfurt.l stra r the co et e.genone_of .

o) 1pRRaTy PRt ihoghatul st aRe B GnERlnpE e 0R880 ] kr1d coat-
i6R ckorts etical as 2803)ive v&emgliﬁegkaooeaﬁheuﬁaéan9§ng in-
were used in a titer of 4xIO 3 TCID 50/ (50%tissue
digreupé PﬁF@étV%élHé§efﬁéFuﬁ?F algpghathéeppfepne specific

t n

df2EERaBhiRrafoaEe,ag:bh BhA OB BA0.AL PREEPIRiLgNEo said un
dRe&gmbgnandlhwHanrantheﬁARSsEbWéaﬁbhbudbesapoodua@dlaast an-

scrlbed bove sere ned by, seria
oSGl AP hEPBnobT CORBLURRE Pr N REESH hhe( SrbeRgpRipn of
tha BB§m§harEuageErQﬁléaéd(@bbuﬁhgnlé9agedéeé not: $8p1f com-
. A neutralization titer of 1:4 was regarded as
pspeei Prcrevilgeiceasfl rederilying éndipéaapti p6BREsVisible
radalpgt . SARS-CoV in the screening assay. Conval escent
serumffom a SARS-patient was used as a positive
d) cummhgobaﬁdrcbhelnguﬂagbkzasboasaSSayixlnhgeneﬂahtatmen of
FeUtralléitk assay morked s follows. 25 m of the
@Sﬁé&gl ﬁtP68@§ §i PAELoAsSRere mixed with 25 m  of
Vi rus suspension (= approx. 100 TCID 50/25 m ) and
i ncubated for one hour at 37C. The suspension was then
pipetted in triplicate into 96-well plates. Next, 50
m of a freshly trypsinized and honobgeni zed suspensi on
of Vero cells (1:3 split of the confluent cel
nonol ayer of a T75-flask) , resuspended i n DVEM
contalnlng 1096m/v FCS and antlblotlcs _were added.

T | o o o
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mxed in different ratios. To conpensate for an
estimated 4 tines higher potency of CR03-014 conpared
W0 20060360022, the CR03-014 anti body stock sol up¢DRPID5/055884

ps1cos@wod DQLurhs was diluted 4- fold; to 625 ng/nm . PSTCO86WO-0500762

Subsequent |y, anti body CR03-014 and CR03- 022 were

mxed in the following ratios (mxture A: CR03-014

0% CRO3-022 100% m xture B : CR03-014 10% CR03-022
Wher@@@btﬁﬁxﬁéﬂg éﬁakéRBSg@Tﬂt59%¥t€Ré§5022659@§0ﬁpk99rénDat
least CEOR- OF4¢R0% 1 OR03.023-10%mand m xture E : CRO3-014

100% CR03-022 0% . Wien the antibodies in the

nixtures have an addltlve effect, the m xtures shoul d

AR ame titer as . th

Saldu ﬁ&u Vi aaﬁs SHE §6‘8& 88 B?égeﬁi’c}lﬂe{‘%é ﬁ?%f’u?Sétln%%ﬁyer com=
pristihg antibedi psghBntheaftxtuiaschake pigyBatghsti Berein cho-

effect, the m xtures should neutralize SARS-CoV at a
sen Hﬁgﬁéﬁcfﬂbéﬂ abovRe Padfvraakingntpibedi 6sSMpréséng pald flake

X t ay,,Was r

T R S R e S S
fromr esukts ptlbbuhgasgaysumeVéle@nbrapdlchouetungn of abller

L east 66% percent of the wells (4 of the 6 wells
coatiBdred) was defined as the neutralizing antibody

titer. The neutralization titers of the separate

m xtures are shown in Table 14. From Table 14 can be
Saiddédakeenighantt Remprkeadednhadidhéaver| éwi Rgefprapdy a mag-

t u >

netlgléggﬁgng géGSggﬁdyéﬁiiéy 8E§engg§5Fggng gs%géﬁebglgment
is peefekaddg pbafprmbdnbpohppayﬁnbodlmagmetéote$eed |nh1ch, in

conbin tion %n1xture the neutralizing ti

tur“meFé“h gheF™ ﬁﬁﬁeﬂh8§éhﬁ6rbXn?FESH§°@ﬁE§eBi& ahd V' Bermanent
magnERO3- B2¢iB4l viduakkyritaget hefs-these, Qa@a UQdBCabQ 864;
that anti bodi es CR03-014 and CR03-022 exhi
EP-BsQABPgh ST i cEBARSVEHY ﬁé@erPrarﬁg7é@t508t§ndIWOy@€/90002, as
not her . enbodi the Al V ne y _
wel ) R B eP G R: hderP e oAk PISARY EEE PRI PRITPRE re re
specvaspecbacernd enckFBBK- Betall $ntATCErEREd16§8)yclsrence.
foll ows. The SARS-CoV strain called HK-39849 (GenBank
accessi on nunber AY278491) was used in a titer of 2xl0O
Sa1d3c$§{:@ngoﬁgiye§scSﬁb‘EHEQBGdsQESOEQEQQ b@gﬁlgﬁtgeﬁlg9df8§:ther—
Muench known to"the average skilled person.
moreThemhufran adﬂutSARSlCevcamutyodﬂememesesscheeﬁedlbyble lumi-
iall 46-f ol_d-di |.u n_mai nt enance medi u
“eSC?W C?Téow\‘}smé“ifﬁaﬁ%&% Q\FPHDSRF FBioft P @?%P&Fti ﬁaglg?rsd ab-
sorbéagceshpatihas, 0hnd0RagBLat c( dubdthaBeEangRi2A0howbvér do not
g/ m) in duplo. Four different congositions wer e _
providst éar hhei By Erdicislicphurerdyalry, agat Peggnt in or on

the SR2%2022,indLyjd LYrgg@ntrol 1gd antibody, and
© ant?%o i 5 %Eog-ggﬁ and %POS-OZZ i n conbination (start
concentration 200 ng/m of each antibody) . 110 m of

virus, suspensi th 11 t
the ¥BYBBEEPOe P obGRBR AT RORKHC AnERPSARRS AoV Bt FRSGgEnce to
exemﬁ&bﬂ&lQﬁdaﬁdnkmﬁﬂbﬁﬁﬁﬁ Foguens hadr edbodifent80 nl of
thi s suspension was then pipetted two tines in
duplicate into 96-well plates containing an 80%
. .~ conflu 1
R O L G s L R
3-4 dayedimentheoﬂeVEeopeeurlby €PEmeCPEavasrdébnpatedthe pre-
to the £OS|t|ve control (virus inoculated cells) and
negat i Y2 tohtYoPs ?hock- i nocul ated cell's or cells
i ncubated with reconbi nant anti body only) . The
conpl ete absence of CPE in an individual cell culture
was defined as protection (= 100%titer reduction)
The concept of the conbination index (Cl) was used to
quantitate synergistic effects as descri bed previously
(Chou and Tal al ay, 1984) . According to the concept a
conblnatlon of agents t hat produce an addltlve effect

Y a1 o a1 o e .



transfected HEK293T cells was observed. A contro
singl e chai n phage anti body did neither recognize the

wapiokestsnansf ect ed HEK293T cel ls nor the nock PCT/EP2005/055884
pstcostWoansd. ecteed HEK293T cells. These data suggest thatosewo-0500762

Fig.

Fig

Fig

Fig.

Fig.

both anti bodies are directed against the S protein of

SARS- CoV. To further localize the binding sites of the

antibodies within the S protein, an assay was

p%rforﬁ%ﬂwﬁh%?e?%b?ﬂém%ﬁ i pHdFese %%Y%DEh%PyE%Hl$%ra single

their @]Qli Ly &Pl@ﬁ@gtignpgfttﬂéls“@énébfa§ ]91911:1&" o@érprlnt

SARS- CoV. The nucl eotide and am no aclid sequence of

the S pxmtban ts shQMﬁChﬁmSEcpm@meln1EnganuASEnﬁlIB The un-
NO n$ [ espect ¥ I\ fo heZN-tern1n i 2B)

565 anf Rb 4tTds %%%? foh %aY%%ﬁb 63y WSz tTInéd"%s (B9 ’

Kpnl - BagAl nbt agest thogpAdapyiéiayenga eh) al ., 2001)

that was nodified by insertion of the ponllnker of

the vector called pcDNA3 .1/nyc- H's C (Invitrogen)

. ( geCt oéh&ﬁgl §1q &ﬁﬂé‘@%@}{ﬁ gkst}ge) 1nv<§h§{§19nﬁg\t7%ncfy htw differ-

corresponding to amno acid residues 318-510 o
prote|antporiemnatabhedossﬂﬁeSlménaasaanﬁlimdédomarﬁkint,
%gg;l g:g?l.\rl@% g% geeozlsclj grggcéﬁg&hdgnpfl msrfC A first (right)

cctggagéist@ﬁathCﬁ@aéalyﬁﬁgaﬁﬁglgla(§EQbi£h$Eé WiE) tilting
and Xf oal spi keRev510 5

' - gaaggyecearphgakcackyt ghehgg{Big( S | DrNepcang) (left) part

The regsul g S

and ol per nEeiSEiT e B PSS I L SR PP Ling the
0/ myc- shspPe SBA8tbd Oright t kFSgvedCpf Bd@éesﬁibheoﬁnderlying
fragnment ' S318-510 fused to the | eader seque

was untBiteoRt#bf BFSTRES ndhe rgﬁé??n?%nﬁ%%w (P19 387

i mredi ate-early CW pronoter. DNA transfections were
performed in HEK293T cells for transient expression

-uéi ng sheavgary erkbbdinees of Thee Siprveneipandenigkdis similar

fraomenl s ME! EuiSaflahL eCF! ¥ f1 OF, UL LUl £ SUPERALANL o
or weré purifi roncul ture upefna?an usTn

(Q agen)jght A act&bt&Png o evab uatiehé Nehognoifi Fig. 1D: now, a
antibodies t o the S protein derived_ fragnments was

perforﬁ%HSB él?BF)oH%rtV@flgh% Fn@$¥%¥éﬁga%%§lﬁk?els visible
coat edwﬂgﬁrf‘iﬂbin Ell?eS %ﬂé %tthgyfeﬁﬁt (BP y hﬂ P 8 second
rtiM blcarbonate [s o

pl at es (negkt washed @ﬁrb@etun@srhyihgPB@dcgnaalﬂlm981ble when

0. 05% n_and bl ocke hour s 3 7 Cwth

PBS oot L PPGE 15 BEAE T thko vEPF o £eAPelF At hiGhi | PHpE OF the
antiboﬂﬂd@ﬁlﬁlh@CﬂB@i@ﬂamaié vheipye-s80geehbGagae M Sew (Fig.
S565 o r S318-510 diluted in PBS containing 1% BSA for

1 hour4® t roomtenperature. The wells were washed

three tinmes with PBS containing 0.05% Tween. Next, the

anti bodi es CR03-014, CR03-022 o r control antibody

dbl ut eshows PBS eminddimeny 4% B8FA iwventihcobebedhfds dimilar

hour a_t oon1te grature tection. o, f

ant|b089 ﬁ% ?ﬂ%ﬁt 0% gE%cr%b%ﬁdsﬁpr%PtAP%Ws%bﬁ% two

in FIg@iﬁférenan&rb@ﬂtgﬁléﬁ@SoQléh@ndvéﬁ@BIQQZBmgﬁ@" over-
both capable o f binding t o the S565 and S318-510

f ragneRfinbuinnep-gdovnapireekelievant control myc-tagged
antigen. A control antibody did not bind any o f the
fragnents . In order t o rank the affinities o f the

afdt i boshewss f ohe bvhsihaly duohéhei S565ohrafnent emdodiment of the

titration o, f G concen tion was erforned
dulutuﬁﬁc?ﬁét%ng%%%%PEs % 9@%595%%%% n%%ﬁe&@%%£K§Y a simple
fol I oned: bi ¥gahr ELhSAI8cSmagsCEL begiaove. Titration o

f the nonocl onal antibodi es showed that CR03-014 and
CR03-022 bound S565 with approximately simlar

affinities (see Figure 5) . T o investigate changes o

f affinities a s a possible nechanismo f synergy, the

K D for CR03-014 and CR03-022 bindi ng sequentially o r
S|nultaneously t o reconblnant receptor blndlng domai n

NN AN AN L T Y | o o



wi |l d-type. The nutations, strains and Genbank nunbers
are depicted in Table 15. To investigate if CR03-014
W@oeR38: 022 bound the S protein of all currept1/EP2005/055884

ps1coskidOMD . liusaan SARS- CoV i sol at esg ei ght reconbi nanksis@isiceosoo762

318-510 fragnents (variants A-F and variants Hand | )

har bouring the different am no acid substitutions as

shown in Table 15 were generated. In addition, a

318-510 fragnent (variant G ) corresponding to the

sequence of four animl SARS-|ike CoVs (CGenbank

accessi on nunbers AY304486 - AY304489; see also Table
Genetal BARStCoY $ZB, fSZMBlagZoBsafidrSEhe pespedhigvelfyyalue
was, generated, The four _SARS:1i ke CoVs, which were
doculig 3t el s FEn PR SB6N d535 BRE GAPATETIEE Rh\goTd substrate
surfeest ahfetheadhi BReacivensubahi Ut hansck344Rg, FBEOS, been dis-

NA79K and T487S (see CGuan et al . 2003% . To this end,
closeheinbble BEBHSEI BUtrofisInelB FRrPoluCéd AR hEPpRAYT2LO 958;

) - Hirg . ApS348 0,¥8ect r_Hsi t St a aSt -

L A i e
tentt bheheolfrabafiagt dneprpoirasedubyi orf§erkncease a sequence

contained nultiple am no acid substitutions, the

process of nutagenesis, sequence anal ysis and
suit&BNEI LARLI @BrWaser ppeatedqf 6 ewer yvehBgh&n Blind” coating

substitution. To rule out the introduction of
layexdaprpsaainguinagnehscrhlyherppabaryisat erdenthblgeiidake pig-

of, .l.nt t h I - Xha a A
ment batPAEHER b BEEs R o RE Y CRaeCRAOTD by o pr AT Tiauid
inksTheurksakt sngephapnids ingr entir gnafreetegdrint anblFK282dgraphic
) cells, and bi nding of CR03-014,and CR03-022 S
lnksevEFSQPzar%ylﬁgaﬁgrBPlEEl%ﬁea§188§cFPbEBesﬁﬁiiPWAPQ- Unless
othe$h9¥B kRqkLEUER, BperECBABa0L4 YRS B?pﬁghehﬁﬁ bi nding to

variants A-E and variants ' Hand | to a Simlar extent

as to the wild-type fragnment. Binding of CR03-014 to
variant F (N4A79S substitution) was substantially | ower
than binding to the other fragnents. No bi ndi ng of

CR03-014 to fragnent G (K344R, F360S, N479K and T487S

substitutions) was observed. Antibody CR03-022 was

capabl e of binding all variant S318-510 fragnents to a

simlar extent as the wld-type (non-nutated) S318-510

fragnent. Together this indicates that residue N479 is

i nvol ved in binding of CR03-014, either directly by

bei ng part of the binding site of CR03-014 or

indirectly by being inportant for the correct
conformati on of the binding site of CR03-014 within
the S protein. Since, antibody CR03-022 is capabl e of
bi ndi ng to reconbi nant fragnents conposed of am no
acid residues 318-510 of all human SARS-CoV i sol ates

(as described in Table 15) and in addition is al so

capabl e of binding to animal SARS-|i ke CoV, CR03-022

IS suitable for treatnent and/or protection against

SARS- CoV isolates in general . Particularly suitable

for treatnment and/or protection agai nst human SARS- CoV

isolates is a conbination/cocktail conprising both

anti bodi es, CR03-014 and CR03-022, as both anti bodies

are capable of specifically binding to human SARSCoV

and the anti bodi es act synergistically in neutralizing
human SARS- CoV. In other words, the

conbi nati on/cocktail of CR03-014 and CR03-022

conprises synergistic human SARS- CoV neutrali zi ng

activity. An additional advantage of such a

conbi nation/cocktail is its capability of neutralizing

human SARS- CoV as wel |l as animal SARS-1i ke CoV. Exanpl

e 9 Generation of CR03-01 4 and CR03-022 escape

viruses of SARS-CoV To further elucidate the epitopes

recogni zed by the human nonocl onal anti bodi es CR03-014
and CR03-022, escape viruses of CR03-014 and CR03-022

o T | —— S r o o



twice with nmedi um before being replenished with nmedi um
containing 20 ng/mM of CR03-014. After a 2 day
w0 nmabetsdon at 37C/ 5% CO2 t he nedi um was har veBCEHEPANH055884

pstcostldes TCIDoH0/ M of each virusygvas determ ned. A $si8kemRos00762

in Table 16, the concentration of antibody used to

determne the NI resulted in a ~3 | og reduction of

virus titer when performed on the wld-type SARSCoV .
Example,d: psOViy | axaaraphys iody SRmPTistirich|a Ragngtic opti-

CRO3- 0ldapfy] vapesbPy Higmbheof 3.3. In contrast, the

NI for each escape virus was <2 .5 and thus each of

the escape viruses was no |onger neutralized by
CcRN2_N1A4 A idand hyvy +ha N of 2 2 At A

AN O t—r I_\ S i I\JU u IJ_y LA Y2 NI .\.II ] ‘VAV.I mu Lbe 9
NeocEXRBESUOGi (A¥CHAS) al so neutral i zed by CRO3-022 (see |%° ®
Deioh@BER #w4ker ITNEe NI ToOr each EUZZ escape virus was >Z |19 s

.5 and thus it was concluded that each of the escape
Dowapplub8Y¥ UBewstill neutralized by CR03-022. The anmino [6.5 %

gﬂ&d stbstHpiton En otr—of—the—+Hve—EB22—escape T 5
AMP_vFruééggSBpgﬁSWﬁﬁy 88§§ not play a role in S 3
NeocRQUL BRFIgat 1 on 0f SARS- CoV by CRO3-022. Tt mght have |7

been induced non-specif ically during the course of
Tegot ReawgpePPRenTeaPhibengreésrwich EmRH) ng by Poon et al|0-5 %

20085 whoobserved—the mutat+on—at—postt+on—863—<T 5
Aero?éilgydwﬁg%ggiﬁg-Cov was passaged nultiple tines in 0.5 %
MagnERhK- dpeekhsiyTherneyl eabl gnagtreprt.aRerebdCROZ0P2 20 %

could not bhe determined by nmeans of generating escape

viruses. This nmay be caused by the functiona
* grEARsthabahs o LngLaggheahanuge, ¢ eI D5 Ais-
TR b i ger e (R eor on"day o /Geel wEnds) e
closed tthepsatabht| UBy4pB3Bhé48i.rus and coul d therefore not
be isolated in the experinents described above. In
order to confirmlack of binding of antibody CR03-014
The §AgtBEieRE3PReYAr HABber8ehee0pRLAANt 2731818101 ERBYHRYt 0f the
harbouring the P to L substitution at position 462
resuhgsagnBiktoredvassadibatey witbedeipbédeduppricrpNAC as to
r f .an _of ;theres ib,ng,. pbaspi d was perforned in
reachE§§§3$gggglg9f%p ?Pa%sﬁgﬁé g%p?gsg}on and the
fragnents were directly used from cul ture supernatant.
The ELI SA was perforned as described supra. Briefly,

The {RE VrEgABRLICHetBTEHPl Ul &8¥BATERPECnELBbAREONTO" @ sub-
strafbCrBEhkRbt¥ebhBerPULEEAUERLLY a @ng?ogkﬁﬁtggoﬁlgéﬂ_ pattern
and CR0O3- 022 were added and binding of the antibodies

(congastdaveecfedndsrng ah0&4nht PnhikanshyGaERP- aodj that €0, im-

. hg in_Figure 10. anti bo CR03-: 014 s naot _ahle
prinfgdy Aot R taaHRE s 18P PR roRl Lk Py RS 4obit 6BL 2 Iniforn
magn8dhst Fielldpnharep@sbirient46d. tBenflbggec0ficCROGMOAZ pasticles

not affected by this am ng acid substitution. This
alongfpRefiphdi ¢abes tRaf 4Ati BBAyIeR0ILIOOStieNcHpABI EegpPect to
the BiBdipgLEOsa Fhtber oAt/ dhgt A6t tnAANACORREL KNG ;@R LARRy a
on the S protein and suggests that CR03-022 m ght be
flowusédhtt edmpensate potential |ack of neutralization of
SARS- CoV vari ants by CR03-014. Furthernore,
cross-neutralization assays were perforned on E14
As sBeGapenVFigses. afabkegl8e¢l aanky showmihhatokRB3n@22ions
neutralized the E14 escape viruses to a simlar level
whergsawl fgh{peovirFgsWear tRERLPAI 8bPVat fh§ PRAETYRD3- be printed
bi a,.di t L}O 0 red: 3-:
T e R e e e
thogdhie$lyesal thessihsagaeenphbneit HFibe ER| SAAdat @hsehowhe print

in Figure 10. The reverse experipent ul ot  be :
was Lol FoPnBaChEeEetaghrbrr idet B RS- 037 EBUTdthG: upgerlying

generated. Fromthe above can be concluded that the

conbi nation of CR03-014 and CR03-022 in a cocktai

prevents the escape of neutralization-resistant

SARS- CoV variants and is therefore an idea

I mmunogl obul i n preparation for SARS-CoV prophyl axis

o o A ~ N .




stored at -700 Cfor virus titration experinents.
SARS- CoV was titrated and the TCI D50 determ ned
we@swensidal |y a s described supra. T o detect VPECLIEP2005/055884

ps1coskWdSi de1t.bee macr ophages (due 41 o abortive i nfect @B)sswo-0500762

and t o detect potential transcription o f SARS-CoV

RNA i nsi de the nacrophages RNA was i solated from

fected macrophages and 2 4 hours

blacboéﬂdﬂﬁﬂéct éH us ﬁ@aﬁﬁevhﬂéﬁé? MCRR RPEUFEL¥geApment ac-
cord2RGoLdi pget peegeﬁtnemBEagﬁeherp§obaaeauekbemienBexeb§epro-

transcription wwth ol1go-dT prinmers was performed b
tectmsanOSupenscbﬂpt1hfbrmevepse tnenseor kptagpability Of scan-

nin V|trog n)rggé g ﬁg t.o the nufacturer S
g ﬂ% ructi ﬁs np AtAPY 5&@ Was generated with 1 0
nt of RNA and reverse-transcribed by 200 Uo f
Superscript | | reverse transcriptase (lnvitrogen) in
az20 nt reaction containing 2 5 n g oligo-dTi2-i8
Examgﬂénﬁr 6V&®'éﬂfﬂé%&é@ﬁrfﬁﬂ°|co€§¥5 égré'ﬁégnetlc opti-
eoxynucl eoti de tri phosphates’. act wer e
|ncubatedlbytvaﬁlﬂbIEprgﬁeﬂtntnutes, followed b y a

heat inactivation step (72 0 C for 15 mnutes) . The
reaction mx was diluted 1 O tines b y the addition o

DiethylBWeBbpBUTTer A E (Qagen) and stored at - 2 OO0 C 23 &
s perfornmed using

| . Real tine quantitative PCR wa
EthYEadﬂSﬂaﬁplDNA Mast er SYBR Green I quorescence 29 %

BYK- U5NUQB2K Oaad&thﬁbo I forward priner (Actin-LF: 1 %

122)) and 0.5 rti M

____iII1MMIII1MKIIIIEXEE&AI_LSEQJJliI)
Magn@tﬂcr@PéF§elévlHerléhéﬁlﬁlEREDGWCEEEECEAG@CA@EWCCAG 20 %
—(SEQ+ DB NG123))——Reacttons—were—perforred—r—=
Li ght Cycl er (Roche) with the following conditions: 1 0
* ma@bﬂUEQSOagkeaﬁ 07Claytekl avedgh ys4d@seyekea onfwd500/73250:
or O seconds 6 6 0 Cfor 5 seconds, and 72 0 Cfor
Cr/MgF%égéﬂﬁg AlgMaFa{ 5 - cont ai ning the target sequence
were used a s positive controls. Fluorescence signals
fromthese reactions were captured at the end o f the
The wxhghsironist wpsi dieachveyclis £BZ BeCohe-gTygodetelmene prior

he.specificity o ay._ PCR products wer .
to thi BBRERCFEb bl PrnGReur o bAAFyanE SUF PREVERG-oThe vis-
cosithewassayi(16beti s9hg0the; sdfbsee0Reht. bREMAr §6 as to reach
transcription with sense (negative strand detection) o
the vajnei 8En8BO( Fosilf POR BPRahEHet®c®ion) primers t o
t he pol ynerase gene o f SARS-CoV was achieved by
usi ng Superscript | | reverse transcriptase

The (hhvivksogepliadcdndihg foemmafiukastueen-prinsedupttohsonto a
enen

subskrg Fe9§F§¥lP9aﬁsBFFM%Sdbp9%§65nU(6n% éﬁBeP§&P%E9 fofored

dotsh ¢vehgetheaBsChimpt-aseecll Bubttegen) whB 8uBjB@chbd, while still
reaction containing 0.1 nM gene specific prinmer, 10

wet, r EpvedpERReEREEHt BRINgRACOLSeldy Qé@kyn&@pééﬂVderlentlng

ene B B SR a T Bt Th s Y ekl RBRPIS: Fn ePAgapFpdiree-

tion® @itar réSpatnutesihe Thesteacti enrviasedi futednk @as then
nes h the addition o f 180 niL buffer A E (Q agen)
drle&n&“s?éFﬁduﬁng 30t4O¢ Of2hRE 8if-dil uted
conpl ementary DNA was anplified in 2 O m containing
3.5 rtiMo f Mg 2, 0.25 nMo f forward priner (coro3:
In tBe'eXﬁmpiﬁﬁyﬁembnﬂimanB sheBEQLNDFND: 124) Foraadprondsng to

mM o f _revers [ ro4 ' G. T, GAC
scnefialc’ gbBV B lr P REr E58) T S RELEFPoRRErs BE Mot Hsie the

in a LightCycler (Roche) mnth the foll ow ng

conditions: 1 0mnat 950 C, followed by 50

cycles of 95 0 C for 1 0 seconds, 600 C for 5

seconds, and 72 0 C for 9 seconds. Plasnm ds contai ning

the target sequence were used as p03|t|ve controls

o - o o s r - o oy



strains, the antigenic peptides found in the analysis
nmet hod may not only b e used for detection o f the
WEARENV0OW strain Urbani and the preventi on andP@©I/EP2005/055884
psicostWoeatdrents o f a condition regulting fromthe SARSc6M-0500762
strain Ubani, but may also b e useful in detecting
SARS- CoV in general and preventing and/or treating a
~_condition resultin%_fron1SARS-Cov in general. The
righf, yeei Revaader PHetddiingetipi RE1GLyEBpFBEelRLE FOfBF to ob-
servbn§Ea@E8mtbﬁeSé h@DYF§5r§AW$ EgﬁgerEEQQBfHEE %uﬁggrate sur-
HSR 1 i n the EMBLdat abaSe | s AAP41037, " AAP33697 and
faceAAPZR086. pThatadcessicba haffbewabnrefieaERBLbgatabassgothe

pring biGeheR 150 E JRVAT4E 00 P AYSYTG1E ERE AVADaSTT (Fib. 30).

Whenr eapeptivel ¥yasUsBeeri;Baserategsaa0Nynusbens shiBsarkie plane,
acid sequence o f the other (potential) proteins o f

the ehegen§frafnsheafvhserpsandurfacal rersopeddpepetlegether

(FigPO8kYion-2 and position-14 were replaced by a
cysteine (acetyl - XCXOXXXXXXXXXCX-m nicard) . | f other
cystei nes besides the cysteines at position-2 and

osition-14 wer resent {n a prepared, peptide, the,
I tBR EeRy LY nELDREr B GpPACER By aH -aflanPRETSTRERGLNG to
Schemeopedapepti descwenBssyatBeslizedcHsknagmshangaidted on the
Froc-chem stry and deprotected using trifluoric acid
leftwweR seHeahgdrby SiubsépdehbPyPriRé @epkbeedeéd so as to ob-
epLi e c ' an 5 [
sexvlOBl BESn Ehe LSRR ETEDR LR o ERiP s YheTyEns e otbbthate sur
faceasimemnedm piréacbdnaheth20riyhM wpsHréve8ladebgnttiiktling the
) glzl %vlv%_) . The cards were gentl shaken in_the_,
Pringofgt FBR FoP80°802/i Rt BESCHKFI étconpletBfy lE6VelEYT- 4C) -
Whenl BhEhgr8atULLANoLEERBERY orthB8g6aRIS yWebetWBSBREstrate plane,
extensively with excess o f FBO and sonicated in
the dilsmaptsbaff éhecenbatnphg $9r8BSEOWE%e hidden altogether
(Figbegg-nercaptoethanol in PBS (pH7.2) at 70Cfor 3 0
ﬁinu?és, followed b y sonication in H20 for another 45
m nut es. Reconbi nant human anti - SARS- CoV ant i bodi es
CR03-014 and CR03-022 were tested_for binding to each

In th?n@é?mﬁﬁarVoﬁﬁgadeBPFdéhPHnalPEﬁééAN5ba§€8 opposed 45°
ob11i§02YAErLERKEH ! BRURACasTRY L ELLSA) ind*hGedB5v ek catly ar-
creditcard-format pol ypropyl ene cards, containing the
rangedvahehbbyoffi akedbptpeidesarngingi hbabatetdivelhyt Beranged

anti Qodies (1310 mo/nml; diluted [ n blocking solutign
teceflh 89 ERal Yot o Ri Pe s B kel Pl "R b0 Bat Bhihon the
uppefWodrt) (4€. ever neghty »aAft QerwvwashbiagletihBypeplittiag the
~were incubated with anti-human anti body peroxidase = =
printdbpgkrandss 1860¥epichedr in2EEY >RangoByBEERG¥Nt F)e indicia
: e [ e oxi:dase b Rnp2
prin e PR 1 BS oo TekRhE aPo7 Uatg) Tgygaled by
tilt2ngl thie B¥WihROPZowenedaddeddefontedl $n( Fog.| bAeaWhandthe

. L ooped). were incubated with anti:-huma nti bod .
pringoRBs, HRSEEGAry oL ARPEP T Lhguf Ot HBCeBRBar AbGePbREn neither
“A” WBg MBasupedntlReosoknur sdp¥ekopaephirehcthewEkbSAivaple, as

quantified wth a CCDcanera and an inmage processing
showgyipekigThéBset - up consisted of a CCD-canera and a 55
mm | ens (Sony CCD Video Canera XC- 77RR, N kon

m cro-ni kkor 55 nmf/2.8 lens), a canera adaptor (Sony
The Cad®ratadaptmbodDSer?BRyecandalbe kaafgézPdooasshagbase of

Sof re package Optinmas, version 6.5, dia . ,
OtheéyﬁigﬁﬁtP g§1e8f-Fve dsBFFH@,S f?é@?ﬁ,lgkg9h?Tl?trlesr as
discPetbABSnr UAS @B1@oReALiUM I | conputer system The

reconbi nant human anti - SARS- CoV- anti bodi es CR03-014

and CR03-022 were tested for binding to the 15-ner

i near and | ooped/cyclic peptides synthesized as

descri bed supra. Relevant binding of a peptide to a

reconbi nant human anti- SARS-CoV anti body was

calculated as follows . The average ODval ue for each

o o N | o .



Such upgraded security el ement nust conply, anong
others, with the followng requirenents: i ) it should
w@ 2006961301 si npl e message of authenticity" whi cPCT/EP20DE055884

pstcosk@Pi o.y1.@nd easily identifieds by the "man on t hesicosswo-0500762

street"; ii) it should not be reproduci ble w th out

havi ng access to the genuine particul ar security

material and/or to the required particular production
Examglegderit yApPY idryHRgt B3RP ot®X iii) it should not

be under commerci al pressure fromthe decorative

market or from another |large industrial ap plication

Epoxfeekglatn UEi8pBE6, 273; US-3, 791, 864; EP-B-O 406 40 %

667 EP.B. O ECH 440 Bl - EFD A_ (O 710508 gnrl AV.VA

A~ A~]

Trimg5phdeonr ORE el F 125 ¥ hoERe"EBBRAHI ng appl i cat i on 15 %

Trlp%gbﬁ;%’ﬁ&%l;‘ﬂ HBIUd§acﬁ9§LB€€SméH8m€§V' ces are disclosed, [15%
can be used to’inpart a particular orientation

Genoredn&gnéRabnwptlcalIy varlable plgnent flakes in a 1%

COlOESﬁp{S@éPEEﬁC Be—%FD#O“‘FﬁQz o?%fn@d(hme%?%clo?s%he 20 %
(Basg@i d conposition. In such a way, nmag netically induced
patterns which are highly resistant to coun terfeijt

Aerogih B@OpKB§9§é§a ﬁh@l§écur|ty el enent in questlon can |1 %

Ir aclur ( U Uy IIaVI Ilg adalltodS lU UULII lIIC sotrce 69
995t ghé?op Flcarly vari abl e magnetic pignent or the ’

Genoe@keespondregn) Nk, and the particul ar technol ogy 2%
prrpl nypd to pri nt said ink and to ori ent said pi ghrent

in the printed ink. On the other hand, the
The YhgP 195 ¢hd £ Pzl 08 298¢ 82p4Rkn
o THETEBEEARNE buldn; 13, £c0 3P SRERN BoOT B2kl oneo
subsbpatecahkyyvaglabdecpagnaﬁternoalpntatedninE theeaaghytic

recogni zed_and |ﬁent| |ed b thg on the street.!
pigmeRpg gﬁégéﬁﬁeﬁnvE £i &R dW§E|é§é§ lBuFFEFeHFlgglatPXn

radibh@ibhRecgtahgduhgehni cal probl em of providing upgraded
"overt" copy protection security elenents for the next
generation of bank notes and other protected docunents
hg.securjt t u f: val ue,
Exampldr:°C0r A o EITE i Ghe C06 GBIy Er2 1R U0 0
goods, accordlng to t he present |nvent|on, conprises a

substrate Pnnfa|n|ng indicia or other visihle featuyres

o

EthapRlor on its surface, and, on at |east part of the 25

EthyidEEeEHE tTate sur face, a coating tayer Conprising 25
pi gnent flakes in a cured, transparent binder, wherein

o

o

Dicythehsaydpptgient ﬂUakmslnn6§alﬁayea0|ng | ayer are

ol o

rt nf the vicihle cnectrium
Fumagag aFédEBegﬁﬁéesrreﬁ%Ed<§B€ﬁM@ﬁa??Fﬁe RBREFhgKFagmer

cmbuSRows) | ocal , angl e-dependent variations of its
transparency., i.e. that it gives visibility to the

o

o

Polyuadglbytpgalndecia dPiolhéprmi BNbBe WeakareShamdmg at |13
GmbH>east one specific direction of obser vation, and
fmpedes visibility to the underlying indicia or other

o

Magnét§bbbﬁgﬁ1@ﬂtUBQ§ E@BQBQ at [ east another direction of 5
oh servation. The arientation of the pignent flakes in

o

HELI§QNE®CHEeMAPPEaﬁsﬁHﬁéh?rbthEﬁedﬁébﬂ homever not 10

EthanbiCI I L,Ullpl 'St Ul I CI I CL,L oAl U I IIUI bl a Ul Ul IICI
VI'Sible features which are present in or on the

o

o 1=
o

Ethysubtaeetef said substrate. In the context of the
present invention "transparent" |s used in the sense

of "allowi ng the human eye to see through, at least in

The §8EEPBa&%r8deQSon§HbES %HSCEBEUEntQ”grEB§ L8! Phe incorpo-

edependent varirations of Its transparency” 1s

ratibe uﬁdEhstpmdmentsheThensEStbautyh@asoadgngtbdy@nth solvent
when viewed under a first an gle, allows the
perception of the underlying indicia or other visible
features. Wen vi ewed under sone ot her angl e,
di fferent PSI C0O86WO / 10 . 11 . 05 4 PSI CO86WD 05007 62
fron1the said flrst angle sald coatlng | ayer hides

" . o I I N L N I T



substrate with a desired surface of determ ned size,
whi ch con tains indicia or other appropriate
w@eneopt3dbl e features on or in its surface. SaPCI/EP2005/055884

pstcoskwddi Cd.&.@f Ot her percepti bl e eatures may be pr egueeth-osoo7ez

by a previous coating, printing, |aser-marking, or

other suitable treatnment of the substrate. Said

substrate sur face is then coated_at |east in part
blengi tR zee6hpb8rt VBAUEoAtarA-FAgST PARE BFgﬁén?-pEP?iéPEswas
app1388 BoCH! 3bbec rhEANSARLERhoDl AdeEs 2/l bOr cABI flotRal bRY gra-

said flake pignent particlés are locallfy oriented by
vureaprappiopr pabeerset hddtandomeansatand bifnghkypighent parti-

conposition is cured, in order.to fix the pignent, . ,
cLesARBa R LRLPr Sbr FellPBHohaS! (1oNS: AParBs ari org=gr i»
situopkhiagl aefFfieqt sfcagtbgiproduced by appropri ate

conbi nations of substrate surfaces containing indicia

or other visible features, on the one hand, and

The g%@égfEggﬁﬂ;ééeﬁilﬁét%ﬁﬁé'b%wOngnEﬁQ REQ § BkggﬁgtVenetian
xhi bi t1ng” "Veneti an i'nd" effedts, on the other
BlinHaRdfeas,i thastiatetibn BifgsisiBiGitwhbtha substrate sur-
schemati.cal L.y .show cross. sections through different .
faceg BT HEHEs [UALERE GECULRES SPORBAESacEaRaPRg fEbetHedetined,

by gRt€86Nh kBYeBbpBAdihg bir@lentAridnsubsknake piymeakrb@sticles
printed indicia (2) on part of its surface, ich are

contgjeegr int edtwrnEPanenhkceshtiaBnhgch fEaREPpHigAeAVer3paid

substrék% Eg§fgggn?B5 Qérghckﬁé %%%ehndEQSrggkﬂgﬁd haktﬁgeexam—
orrented an flxea, such ‘as to adopt a sane obﬁlque

plespoPBECEBGWD=H hAn. wlll. b85aB1BSEE086WDVES5HAY¥t62r embodiments
?ition, pointhg about 45 to the right. The printed

of thRgAdrglesFdcARVABTLBBn when viewed at a 45 angle from
the right (i.e. when looking in parallel to the
al i gnnent axes of the pignents (3) ); but not at al
when viewed fromthe left. In Fig. IB, a simlar
arrangenment as in Fig. 1A is shown except that the
flake pignent particles (3) are now oriented and fi xed
poi nting about 45 to the left. Accordingly, the
i ndicia can be seen when viewed fromthe left; but not
when viewed fromthe right . In Fig. 1C, a simlar
arrangenent as in Fig. Ais shown, ex cept that the
fl ake pignment particles (3) are locally oriented and
fixed selectively along two different directions;
not ewort hy about 45 to the left in zone A, and about
45 to the right in zone B. Indicia in zone A can be
seen when viewed fromthe left, indicia in zone B
cannot. Indicia in zone B can be seen when viewed from
the right, indicia in zone A cannot. In Fig. ID, a
simlar arrangenent as in Fig. 1Cis shown except
having the orientation of the flake pignment particles
(3) in zone A and zone B reversed. Indicia in zone A
can be seen fromthe right, indicia in zone B cannot.
Indicia in zone B can be seen fromthe left, indicia
in zone A cannot. In Fig. IE, a honogeneously col ored
surface (2) on a substrate (1) is overprinted with an
i nk containing flake pignent (3) of the said type. The
pi gnent particles (3) are oriented and fixed accordi ng
to two different directions in areas A and B, respec
tively. The col ored substrate surface (2) appears
differently in areas A and B, depending on the
viewi ng angle, and exhibits a "flip-flop" effect upon
tilting the substrate forth and back be tween areas A
and B .PSICO86WO / 10 . 11 . 05 R PSI CO86WD 05007 62
In Fig. IF, the contrast between areas A and Bis
further en hanced, conpared to Fig. |IE, through an
inmprinting of the sub strate surface (2) itself with
an iridescent or optically vari able ink. In
particular, using differently oriented and fixed fl ake

o . o I 7 NN\ o A N S T L



Blind effect. Mdreover, as evident to the skilled man,
the flake pignment particles nust be opaque, or, at
wo e@sheseni - opaque (sem -transparent) , in or dBCT/EP2008055884

ps1tcosddl £1d.01.8Ct as screening | a fellae. Sem - opague esicosswo-0500760

(sem -transparent) in the context of the present

di scl osure neans that the flake is absorbing in at

least part of the visible spectrum According to a
Claimscferred enbodi ment, the flake pignent is totally

opaque to visible light. Said flake pignment can in

particul ar be chosen fromthe group consisting of:
1. Beaunetyl elemenbr §ani e fibakwsntnefalkiluvei noighhi cidentity,

| akes, and.organjc.flakes. Said flake pignent _can _

GFt RoPeEUF HyYa EROR- PTI fh PREGHFEr 8RC8" cBaTPRGS BP @ SUb
Bekegeaphhecenbesshngs Shihbibupthethesalsibakefeatures in
pi gment can be a liquid crystal poly ner flake, or a
frigRBt tESpPYKREAEST | ARE, OBr 2EohBRAE Bath SAi he sald substrate

i es, . Qe g LEgui g a
PP oRE o eshaf inda BvPRaREREr shatd' BLGRKALE I BRbYCED @
addetj ohabhnppapentt bésdesuchhaseinnsagdcpngeenel €tekes in
conductipon and/or particu |lar.spectral absorptiop or
ST eCorbAnEniPaRE ber: AbsoBei BBakhonr 1895t rRalE 8 ene
9§bQE@@VEbQ5@QZmF2aAQCQEQImgcbﬂlyher@éﬁﬁéatshBMeHEI@B,give
optically variable pigments (OVPs), preferably flakes
visihelinyntei theopnfesl vingeindieheectevtberdvseibsedfea-
' - 4, 4,.010; US: . 351; - R, 2171, -363; ;
HRrRS 191455 hnactnofe SPaq  Gocuhrari pheot Observation
asdpeot imMpedonténibi hétgotobehagunhdeoil pongt éddhetei ar other
b% [efer%nce, are iseful. [t is garticul [I% E[eferred
YhatPlRe pREHERE PaPPPcPt (62BE BEBBHNFE dAATBEH{ERI Py observa-
vaphabkgaf kAkecRAving BRYBRLLEiBROREN LheS igmehtaﬁlakes in
di sclosed in US-4, 838, 648 or in WD 02/093 50, the
pasgdectired, coneppparhnkebingderngotacoppoihsedifthepmpnise or
ference. .Cyrable, tr ar.en L nder osi tion

LR CELRThE e car P EReRT LR R BER T ER 6P EROR 1 kG re pre
EBks sui babba the seaFkzengft beibesebstdasel osed
"Venetian Blind" coating on a substrate surface
carrying indicia or other features, are disclosed in

2. Egguﬁﬂ:§ £318mehf y@éérdﬂﬁé’ £8103 2 Y% 5; Q88re3Rlsa3 Substrate
171, 363; EP-A-O 227 423 and rel ated docunents, the
iespetervedcoénoenthehgrevp benagsthngoppotatrdrheertnsub-
b% rgference..SuitabI gindertcgenistiies can ge e s
ehos ﬁse9arr¥%eﬁ195én§? upSBPtyfhyPFclPESFniarferytpgicias
5R88i BpaqUeetiBBrabkydechesiynfg prEntedndchbrosum ytulgSer-
t hereof and with other polyners, and the conposition
rvakkedr tReifibRe be either sol vent-based or
wat er - based. The ink conprising the flake pignent

particles is preferably ap plied on a prepared
3. Sdabsribdyectaméateavcardihgquodenakoprchaimg lethnlqueherein

such as screen-printi or gravurel/f | exographic

S PRt e PRa S Pl A P B L ra S PeiBinges @ marker
bardengdei BK1Eayen FsoRr eher gbbyMpobrt hesopder 10hiAlstent sub-
50 nm, in order to al low for an easy orientation of

shenpergrehtfrpaRdsliRinpECaANEesUPFbABCCRoVRREFaTad aRaorbing
' hi ghe e , pig nent

SebEEeabed, U ha b SR EPHNESS: Philckmess of as

lowas 5 nm. It is noteworthy possible to orient

ﬁ%gnent flakes in a binder having a thh%kneST mhigh iﬁ .
RTIE¥sS{ RRAF hBCAPEHEPEr t8f OPReCpi ghenfs I to 3, wherein

EhalesRSEEP8EMO-Arifes 34 opPocd12i RBLEPEENEL-0588¢162.

In the applied coating |ayer, the flake pignent

particles are oriented and subsequently fixed in their

oriented positions through the curing of the binder. A

rapidly curing ink fornmula tion is therefore required,

and UV- or EB (electron bean) - cur ing inks are

preferred. Ink fornulations for physical drying

o o o o, o o - - o o



According to the present invention, any substrate
comonly used for producing security docunents or

walowanersvs of val ue can be enpl oyed. Suitabl e BCbEPI08s/€55884

pstcoskb@t erd.al.&s i ncl ude, but are net limited to: papesicosswo-0500760

10.

11.

12.

cardboard, textiles, as well as plastic materi als

such as pol ypropyl ene or Tyvek(r) substrates. The

"Venetian Blind" security feature can be directly

produced on or in the substrate, or, alternatively and
BEEEE [60c1LhEL ALLEE S0 BRHE LRoCAF ¥120Rsal 638! wherein
part of its surface, previously applied indicia, elg.
snlthlgmentoflakeoaslﬁgleptedtfngmothﬁagkong cohsthting of

may be duced accordi od known to t
BRFTREaBl AP ne aPEe8t CoP PAk R HRUSCoat GO Eahge' Pakes, and
5g§§hﬁatg15§e§teferably sel ected fromthe group

consi sting of transparent substrates carrying printed,
coated, or lasermarked indicia, and opaque substrates
§éEﬁ¥h99 QiéH%ﬁg 2£08184n OEo'éﬁgﬁmnéfkﬁﬂek8§hcbéld'blgment
'S so possi bl e to provi de fwo or nbfe separat e

tbakengs salsatddsﬁrmeEhefgsaup substsﬁtagPSfCﬁBﬁHEfilm in-
%0 . 11 . 05,1 5 SICDﬁpX[)OS&O? 62 S? iubstrate

GFf GE&"HEyPTEFERES 8Bftpri98ia FRYREF ' sEBSYEREePLHBSRRS -
fromthe group of: visible |um nescent substances,

infra red | um nescent substances, infrared absorbing _
Sepyranreslennatmagrerdéngubst aneesf chalwef éckoop, wherein

h a t he t he

B e e ERANLTLEr ke, HopoR6a aBha oL RbbRR Bt

surface may further be or conprise an optical in
terference_device, of the iridescent iffraction

ﬁ?ﬁPFﬁEY(ﬁ%?@eﬂFaﬁﬁFefdlnﬂrtPhPHefPﬁn??ﬁ%@?f rERcds wherein

kayar Egﬂéntsﬂ@ﬁkénigrBeﬁaﬁﬁéglge¥59€§c§ée known to

t he SEI | ed man, for exanple fromUS- 4,434,010. Said

substrate surface preferably carries indicia, produced

B¥88 E&'”QeﬁQH£ $2¥8§&h8 £8°Qﬂéq8% 89useg°1p£8d? wherein
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printing, |aser narking, dye sublimtion and 1nk- jet

povaragg. iFothal absenseobfgenéentapionti ng i nks which

are suitable for the printing of val ue docunents have

been disclosed, e.g. in EP-A-O 088 466; EP-A-O 119

888urEPyAc QeRdrt /188c0ERi AgOc848nd 63 EPafm® 4380093 wherein

and el sewhere. These inks can serve for the inprinting
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printe nts on sai ubstrate surface can be
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nature, or a com bination thereof, and can be produced

by applying spectrally se |l ective absorbing inks,

speathall ¥1smkAEt h¥eoraihgctbngnknks, cspembr @l t¥ 10, wherein

sel ective |l um nescent inks, etc..PSICO86WD / 10 . 11 .

bBe1féabel pHGBANE0BBO72601akE aVersfiesddasetPbednabbyerange
n e sSe curity elenents,
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mat eri al presenting particul ar spectral absorption or

m ssi on, i nf or mat i on- based, s.a particular
g%ﬂBerynﬁhﬁé?nEn?BSBFgangntPh8“808%nﬁiﬁlm6r?lFP)¥§reHhereln
t9ia E@Ekécﬂh?heﬁﬁoﬁ§5§p9&u8rQQUEBéoﬂlsﬁHQQ 3fecrim.
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In a further enbodinment, it is also possible to
separately pre pare the security elenent according to
the present invention, in the formof a foil, a
thread, a decal or a Iabel which is sub sequently
applled to or |ncorporated |n a docunent of val ue, ac
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underlying indicia are visible at orthogonal view
(Fig. 4B) . Fig. 5 shows an enbodi nent of the

WO pwensizon which is simlar to the enbodi ment pET/EPZPOS/@5884

pstcos@dd fo.;1.but now with two difgerent orientationseatosdteosoorso
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15.

"Venetian Blind" over print in up-down direction. Fig.

6 shows the visual authentication of an enbodi nent of

the security element of the present invention by a

sinmple tilting of the docunment carrying it.PSI CO86WD /
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i ndi cated, percentages are by weight.PSI CO86WD / 10 .
11 . bBipgolipgichzevD 05067 EQSE&gﬁpf@anureﬁmatnmgr§t least
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AerOsthogoowﬁg§gyﬁséﬂeOo@1é§@@9@§ﬁ'SfC@BécﬁhbMent flakes in
Vari abl e blgnent (FLEX Prod. Inc. )
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as di en 48
har it ot ordel B BT pLhecE oghe hepShnu e BTS: Sestrrse
af theuresyl tahg obxtung Lagead) yst ed Mbthlﬁetﬂélseﬂentation
water, so as to reach the value of 20-40 s DIN4 at 25
0C . Thethaksaad AppkeeBleReBhgR2FFEXb8Faphi ¢ printing
QHEQeQnSHHeSEEQEGfiQEQk?@&ﬁeﬁépﬁéltlcgéérXk@gaﬁsorblng in at
| aser-printed black pattern (consisting of indicia
1¢8%¥y parittefsthéavésibhd shecsouinm printed substrate
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mkengdt becbirahdgl tBes1bAmal14) @hkirgiia dheeshi@ncwbtiing layer
respect to the substrate surface. The ink was then
aPmEalﬁhnguﬁalésﬁhgka PlewebE kot 2BPEied BYsfolathad selected
n I

har e o PP sttt B al RoehoRE FRE ahs dF qupre/ Flexe
gheppucnpednaueg,appdatemlanlﬁoantyggreen when t he
print was observed or thogonally to the substrate
pl ane; (Fig. 2A, 6A) . Wien the print was tilted
haekwar dscbgaaggNgoVEeNimFiLg. 02B14PByherthf the said indicia
under|yi ngPSI C086WO / 10 . 11 . 05 2 1 PSI C086WO- 05007
grebpaekifrAdpera, said" subsEamabevFsrbpes Wﬁeas@@GhPﬂyseleCted

a d e 0
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g /Eg? 5aﬁﬁbﬁegF&“BbP9'c FF?rva%FBBFng| A8ff marking,
BMblKﬁaem6n23aﬁ@E£hx digbyeatigg. % Sol ution Vinyl
(Uni on Carblde) 27 @J 053 (BYK) additive 1 %
Magnetic Optically Variable Pignent (FLEX Prod. Inc.)*
20 % magenta-to-green, 7 |layers design as disclosed in
WO 02/73250: Cr/MgF 2 /AI/Ni/AI/MgF 2/ Cr . The vinyl
resin was di ssolved in the ketone-glycol solvent prior
to the |ncorporat|on of t he addltlve and the plgnent
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by giving a corresponding orientation to flake pignent
particles contained in a transparent coating which is

wappbioedoover sai d substrate surface. Based onPCTEP2005/055884

pstcos@overm.descri ption and the exam ples, the skill edsm®Bwo-0500760
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wll be able to derive further enbodi nrents of the

di scl osed i nvention.PSICO86WO / 10 . 11 . 05 1

PSI CO86WD 05007 60 Clainms 1 . Security elenent for a

docunent of value, right, identity, for a security

MaPebaok cAcPaanged 98Rd. oEORRLEALNY38L8URSSt AL ein said lo-
whi ch contains indicia or other visible features 1 n or

oali bsisnrébten afdsandaflikaspigaentofst Aehsaivdd by applying

A1 BRedd; frCeir baon: FARCRPER: CHIAAGr  RanarolACRarGC Tields,

pigaent cf Fakeasi nasahdteeakrisgdkayer are absorbing in
at | east part of the visible spectrum and are locally
oriented such as to give visibility to the underlying
bBELALA: OB OVDRe Vi S1BhE, T edohuEES, aLaRd: 3Lyl €85L10MBranded
specific direction of "obSservation and to |n%e e
yoedbi tomprisitbeaundenkytpgeiladestaaocootihsy vbosobkeof
fiature glogg at | east another direction of observa
FirdnT and“®hefein the orientation of the pignent
flakes in said cured, transparent binder does not
itself conprise or reflect said indicia or other
Ursi Bfeaf eacurésywhlencakeaprerdéng ta epconft Aéaims 1 to 12,
f jd:substr Secur.i -
T e BrpaBhP ol ok BhfntrrePErlE HpFLEME N on, on a docu
sehecbedvhioa) t héghtpupdeansitgt i agsetutriapspabeit osub branded
strates carrying printed, coated, or |aser-narked
PHEPci a, and opaque substrates carrying printed,
coated, or lasermarked indicia. 3 . Security el enent
according to one of clainms 1 to 2, wherein said
coating layer and/or said substrate conprises a marker
subst ance sel ected fromthe group of visible
| um nescent sub stances, infrared | um nescent
subst ances, infrared absorbi ng substances, and
magneti ¢ substances. 4 . Security elenment according to
one of clains 1 to 3, wherein said substrate carries
an optical interference device.PSI CO86W / 10 . 11
05 9 PSI C086WD 05007 60 5 . Security el enent according
to one of clains 1 to 4 , wherein said pignent flake
is selected fromthe group consisting of non-netallic
inorganic flakes, netallic inorganic flakes, and
organic flakes . 6 . Security elenment according to
claim5 , wherein said pignment flake is selected from
the group consisting of thin-filmin terference
pignents and liquid crystal polyner pignents . 7 .
Security elenent according to one of clainms 1 to 6 ,
wherein said pignment flake carries a hol ographic
enbossing. 8 . Security el enent according to one of
clains 1 to 7 , wherein said pignent flake is a
magnetic particle. 9 . Security elenent according to
one of clains 1 to 8 , wherein the concentration of
said flake pignment in said coating |layer is chosen in
the range between 50% to 100% of the concentra tion
whi ch woul d provide for a substantially conplete
surface coverage in the absence of orientation. 10.
Security el enent according to one of clains 1 to 9 ,
wherein the oriented pignent flakes in said coating
| ayer have an el evation angle of the pignent flake
pl anes of at least 30 with respect to the plane of the
substrate surface. 11. Security elenment according to
one of clains 1 to 10, wherein the flake pignent has a
fl ake average dianeter in the range of between 10 and
50 mcroneters. 12. Security elenent according to one
of clains 1 to 11, wherein said flake pignent is
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