| MONOCLONAL ANTI BODI ES TO THE HUMAN LDL RECEPTOR, THEI R PRODUCTI ON AND
USE FI ELD OF THE | NVENTI ON 09 SEP21) 05 The present invention relates to
nonocl onal anti bodi es which specifically recognise the human receptor for
| ow-density |ipoproteins (LDLR). These anti bodies are useful @_99_3 R @8t he
identification and purification of human_ soluble LDLR (hsLDLR) in
production processes as well as in the identification and treatnent of

di seases such as, hepatitis Cinfection (HCV). BACKGROUND OF THE | NVENTI ON
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Cholesterol, a component of all eukaryotic plasma membranes, 1s
essential for the growth and viability of cells in higher organisms. However, high
serum levels of cholesterol cause disease and death by contributing to the
formation of atherosclerotic plaques in arteries throughout the body. The major
site of cholesterol synthesis in mammals is the liver. Appreciable amounts of
cholesterol are also formed by the intestine. The rate of cholesterol formation by
these organs is highly responsive to the amount of cholesterol absorbed from
dietary sources. Cells outside of the liver and intestine acquire cholesterol from
the plasma rather than by synthesising it de novo. Cholesterol and other lipidslare
transported in body fluids by lipoproteins, which are classified according to
increasing density. A lipoprotein is a particle consisting of a core of hydrophobic
lipids surrounded by a shell of polar lipids and apoproteins. These lipoproteins
have two roles: they solubilize highly hydrophobic lipids and they contain signals
that regulate the movement of particular lipids in and out of specific target cells
and tissues. Cholesterol is transported in body fluids by low-density lipoproteins
(LDL) which binds to a specific receptor on the plasma membrane of non hepatic
cells. The receptor-LDL complex is then internalised into the cells by a transport
mechanism known as receptor mediated endocytosis (Goldstein et al. 1979). The

low density lipoprotein (LDL) receptor is the prototype of a family of structurally



rel ated cell surface receptors that nedi ate endocytosis of multiple Iigands
in mamualian cells. The" LDL receptor consists of 822 am no acid residues
and exhibits a nolecular weight of 164000. It is conposed of sgwekgp s
domai ns sone of which share sequence honplogy with other prot el ns. Its
NH2-t ermi nal |igand-binding donain consists of 292 residues, arranged in 7
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antiviral activity was accunul ated i n ure super nat.ant
of human ami oof ¥¥ Shhmah&ls res‘lﬂitmes amdahelfasurtm\a& puoplbéreid domdiwwdgderseiihy and
identified as th SLDLR (see EP O 553 667 and Fi scher et al. 1993). The
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i nhibition of virus assenbly or buddi ng &4 npubl i shed data). Endocytosis of
the hepatitis €figiangy of fnchers receptors for LD (Brown et al. 1976). Several classes of

FH mutations have been characterised. (Goldstein et al. 1975).

A soluble form of the sLDLR exhibiting antiviral activity was identified
and isolated from the culture supernatant of interferon-induced cells (Fischer et al.
1993) and in body fluids (Fischer et al. 1994). Several interferon-induced proteins
have been identified that are instrumental in the induction of the antiviral state by
IFNs. One such protein exhibiting antiviral activity was produced and
accumulated in the culture supernatant of human amnion WISH cells. This protein
was purified to homogeneity and identified as the sLDLR (see EP 0 553 667 and
Fischer et al. 1993). The sLDLR was found to be secreted into the medium by
mammalian cells that enter an antiviral state in response to interferon. In contrast
to interferon, sLDLR does not induce an antiviral state in the cells but is antiviral
by itself. It was found that SLDLR apparently has to be present throughout the
process of viral replication maturation and budding suggesting it might be
involved in a complex process that leads to the inhibition of virus assembly or

budding (unpublished data). Endocytosis of the hepatitis C virus has been



0 9 SEP 2005 3 recently shown to be nediated by LDL receptors on cul tured
cells (Agnello et al. 1999). These and other findings suggest that the
famly of LDL receptors may serve as viral receptors. Thereforoeg SEP 2005
anti bodi es rised agai nst the sLDLR recept3or may bl ock the entry and
buddi ng of viral particles by binding to“the cellular LDL receptor. The
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and for the
LDLR:

a) It has very low affinity to the human LDLR
b) It significantly cross reacts with cell culture derived impurities

Specific antibodies to human LDLR were not previously available. This
appears surprising since it is very common to raise antibodies against novel
proteins, be it for purification, identification or for assay development purposes.
It is possible that such antibodies have not been generated so far, sinc/e a
condition for generating monoclonal antibodies is the availability of sufficiently
large amounts of highly purified antigen which allow efficient immunization of
mice. A highly purified antigen is one which appears as a single major peak in
RP-HPLC. Furthermore methods for identification and quantitation of the antigen
during purification processes were not easy to establish. In accordance with the
invention, the antiviral activity assay described herein was employed for the

identification of LDLR during purification processes.

There exists a need to generate specific Mabs to human soluble LDLR to
provide the means for developing an efficient immunoassay (ELISA) and for the

identification of the protein in Western blot. These antibodies are required for the



identification of the protein in Western blot. These anti bodi es are
required for the V 9 SEP 20 4 nonitoring and quantitation of the

reconbi nant hunan sol ubl e LDLR during devel opnent of the progugisiEpnggnd
purification processes of the reconbinant protein and for detection of the
natural protein. SUMMARY COF THE | NVENTI AR The present invention allows the
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capabl e of speci al1y recogni Si ng and nding t hunman receptor and
fragment s t her éofelophene of pkeiprdduatidry ahd eupifiestdsit prooyed obnhakdcowbindne
generation of hybridoma cells |ines producing nonocl onal antibodies

capabl e of speRicfsieand fpr deteeterrefdhseataistiPI9isydi ng t he human sol ubl e LDL
receptor. Thus the present invention relates to a nonocl onal anti body,
chinmeric antibody, humani zed anti body, anti-anti-Id antibody or fragnent

t hereof which specifically recognises and binds the human LDL receptor and
fragnments thereof, except nonocl onal antibody C7. The present invention
provi des such nonocl onal antibodies that recognise and bind the hunman

sol ubl e LDLR a®uMBEA R YeOTOTHIMIDYY FOEPEONL. Mabs that can be used as a
pair in an ELISA, e.g. a sandw ch ELI SA (Enzyne Linked |Imuno Sor bent

Assay) for detecti 0 | ub el S gt . for
i dentification of the Eﬁgﬁgﬁﬁv lgt{egrl%“éﬂg? °63%%}Y§lts?i0§c.H@?ldﬁﬁgsé%ﬁ%gtﬁ]%gan be
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LDLR. 4. Mabs that can be used to inhibit virus Infection, such as HCV. The
present i nventbiging thetwarandddly regertonanddragsentoiherepe det ection and/or the

quantitation of human LDLR which conprises the use of the specific O 9 SEP
2005 nonocl onal antNlbisdisperifaeatiyr tengresontt heventivenalioys ithe agdogelian mahner f or
that pur pose'hybridoma cells lines producing monoclonal antibodies capable of specifically

recognising and binding the human soluble LDL receptor.

Thus the present invention relates to a monoclonal antibody, chimeric
antibody, humanized antibody, anti-anti-Id antibody or fragment thereof which
specifically recognises and binds the human LDL receptor and fragments

thereof, except monoclonal antibody C7.

The present invention provides such monoclonal antibodies that recognise

and bind the human soluble LDLR and meet the following needs:

1. Mabs that can be used as a pair in an ELISA, e.g. a sandwich ELISA
(Enzyme Linked Immuno Sorbent Assay) for detection of human soluble

LDLR.

2. Mabs that can be used for identification of the LDLR in Western Blot
analysis.

o]

3. Mabs that can be used to neutralise the antiviral biological activity of the

human soluble LDLR.
4. Mabs that can be used to inhibit virus infection, such as HCV.

The present invention further provides a method for the detection and/or

the quantitation of human LDLR which comprises the use of the specific



The present invention also provides cloned hybridoma conprising a spleen
cell froma manmmal i nmuni zed with reconbi nant human LDLR and a honobgenic
or heterogenic |ynphoid cell. A nonoclonal antibody according tpgt§gp
invention is prepared in a conventional rmanner, e.g. by growing a clgW%d
hybri doma conprising a spleen cell from® mammal inmunized with hsLDL and
a honogeni c or i isd cel b in liqui. ' L,an
abdormen to aII5€§%ﬁgﬁg§%&ﬁggk%qu%hg%oﬁuggIgﬂ%uggégﬁgggégg?ﬁénﬁgﬁggkgﬁa
anti body. The ipuww®aé.ion, in yet another aspect, provides a nethod for
purifying the human LDLR whi ch conprises contacting a material containing

crude LDLR with a nmeagedsemahvaibh BREYrAG&RIIHHRE hiBrid §1fa LANSMih®RspléencOl UM
wi th adsorbed LDLR specific nmonoclonal antibody fmay be used as an affinity

purification steelpfrom amammadiminuniced ivoth reroodessit bimen & D& hemegepicot ei n.
A net hod for detecting .and asurjng reconbi nant human LDLR whi ch

conpri ses using" E‘%tergﬁfgl?lﬁgyd&}ﬁoﬁzc%nocl onal antibodies of the present
invention in an ELISA assay as described in exanple 5. As the LDLR or
fragment of a LDLR FomaneseAslz ptpodhi msrerdggy ta theRinveaHomds jderires 1 8ng as

it is the LDLR ANk I : [ .an he o]
used. A represgglgvaeﬁle\‘/%l @(@ﬁgﬁqg(?%f S chm§ @é:mmﬁfgﬁlhgﬁgﬁ%mn%%ﬁ g?@%lges LDLR is
t he sol ubl e LDc&I 1281 af mammehimmuhized wdes hiltiel ant o hawbgenis ef ereszenic

begi nning at am no acid Asp at position +4 and ending with amng acid Qu

at position +29MRIPIG #Rll @é@%&&?dwnph@amwn@béw%wl&%&e Y HeRay be

used as well, MP?@C% a'hE%cé'h% ath HdhEL Sl B ESCRI PTI ON OF THE FI GURES
a

Figure 1 shows ow chart depicting the devel opnent of nonocl onal

antibodies to r-hsLBLR,  a9SEP20% 6 Fi.qure 2 shows a \Western bl ot .analysis
of the 201 form of 1S RSERRR: 1541 2o e T¥Hiesry Meliod & B thifllds” 2na
reconbi nant huh@farPbBLRNhitk eRpades casadinpednhieMal @aRidifg clude LTBR djthi n

| ane 3, with the nonocl onal antibodies indicated beneath each strip. The
arrows to the #enenasfonghentibaglyr eccprsing 4@ éhe Hevention. A column with adsorbed

LDLR specific monoclonal antibody may be used as an affinity purification step,

in the purification process of the recombinant protein.

A method for detecting and measuring recombinant human LDLR which
comprises using as antibody the monoclonal antibodies of the present invention in

an ELISA assay as described in example 5.

As the LDLR or fragment of a LDLR for immunizing animals any LDLR
can be used as long as it is the LDLR of a warm-blooded mammal. A mutein of
LDLR can be also used. A representative example of such a mammalian human
soluble LDLR is the soluble LDLR +291 form which includes the amino :elcid
sequence beginning at amino acid Asp at position +4 and ending with amino acid
Glu at position +291 of the sequence of the human LDLR, any other form may be

used as well, such as the +292 form etc.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 shows a flow chart depicting the development of monoclonal

antibodies to r-hsLDLR.



position of the nolecular weight markers and the arrows to the right of the
figure point to the position of the hsLDLR form i ndi cated above each
arrow. Figure 3 shows the effects of Mabs 12.6, 28 and 29.8 ongthgepr n65
production of HCV(+) and (-) strands in culture FT167. Cells were treated
30 mnutes before infection with MAb antl-LDLR (8 or 2 pg/m ). Then, cells

were infected ovepfughd Mol a&ﬁeslém%lol‘@é(lfs)s &ﬁhé’@él’%@% s B gy

after Infection, three washes were perforned and new medi um was added and
changed every dane hobe grindgy ieLldbiksn dfneer aridnkeanbiomt fmhﬂanrpéﬁéﬂ\ﬂf:mcewomere

harvest ed, RNA was rifie d r. cel,l ul anal yzed by rTth
RTPOR (Per ki n %) tropgaivedsBlig B Wl 1ot dpfita: il oo o] ghibSdies

posi tive-strandyiMedBehih eachFstrip. TERARIYRs 3 tRNEIRNAIRSSANe inticat®ltRnk.
DETAI LED DESCRI PTI ON OF THE | NVEI\FI'I ON Monocl onal anti bodies (Mabs) to human

sol ubl e LDLR ( IpobiBpRpf mmlegmwmlédnarkm agd tlheasxewm@&mlrcghabf tatfighedi es,
an ELI SA and a Western bl tt| the identification of hsLDLR
and a neutrali $° 1350 @5%75 8nf)ﬂ®e hgl:‘nlﬁlc‘gqu tfifiiat VofARABR wer e

devel oped. The Mabs were generated in mce, inmunized with the reconbi nant
+291 form of hsLDLR, which consists of the N-termnal |igand binding domain

of the human sol ubiwﬁ,uerbRsthsoreﬂeAﬁ&dfs ma@ 5262&1 ndT 8'69%9&![;@ oR8ftont291

form of hsLDLR, was produced in l's an purl to geneity. The
i mruni zed m ce oprfﬂa\d@édarsil gmlsfraruhnrm ¢ultu|r@§Tdﬁ7 speltd fweos anited 30 msnutesAf t er
screening of h five cl ones ers 12 29, 30 and_50), were

i dentified as ¥Ef59'rtﬁio Biop “élﬂlth’t? &éﬂﬁﬁ@%&%@éﬁé%ﬁégs wereeinfsiedct ed
For ppurther SHBshontRan ALk of HEURE) 0LATN-2S. B blangs pubiseh BAdy eoh

antibody 0 9 S i sol'a anpou fromthe

parent clones Wﬁﬁlefsr@éfbtﬁ'é@fonﬁé@@h@ﬁﬁ& wRdRnt r»\cageaaided\aaaldha@gednwwpmnal
anti bodi es was chosen for the ELISA to the r- hsLDLR Mab 28 was sel ect ed

as the coati nghewsi bBogydayarmiftenpteporg, the dispptoextes wicrh heivssted, RiVes Wasosen as
t he second antibo 29. 8 re .f.o apl e for the
dant 111 cat | onPOT e are e SaBRR Bt rREHE L BRI R CR (PE Pl fer,

Assays were performed in duplicate.

+ SP : positive-strand RNA assay; - SP : negative-strand RNA assay; X : blank.

DETAILED DESCRIPTION OF THE INVENTION

Monoclonal antibodies (Mabs) to human soluble LDLR (hsLDLR) were
generated. Using these monoclonal antibodies, an ELISA and a Western blotting
procedure for the identification of hsLDLR and a neutralising assay tolthe

antiviral activity of hsLDLR were developed.

The Mabs were generated in mice, immunized with the recombinant
+291 form of hsLDLR, which consists of the N-terminal ligand binding domain
of the human soluble LDLR, from Asp +4 to Glu +291. The recombinant +291
form of hsLDLR, was produced in CHO cells and purified to homogeneity.

The immunized mice produced significant titres of specific antibodies.
After screening of hybridomas, five clones (numbers 12, 28, 29, 30 and 50) were
identified as the highest antibody producers. These clones were selected for

further subcloning. After subcloning, 29 subclones which had high antibody



Western bl ot anal ysis and Mabs 28 and 30 were found to be suitable for the
identification of the reconbi nant hsLDLR in Western bl ot anal ysis. Mabs
12.6 and 50.30 were found to be suitable for inhibiting the anjgvigrapmps
activity of hsLDLR It was al so found |n accordance with the invention
t hat Mabs 12.6, 28 and 29 8 inhibit repllcatlon of the viral genone of

h C ' | Th h
ant 1 bodi s, may RE SN ple (HERY paERRRRIE FoRDhkT P bioht 881 ol B gur o

3). The subcl assghdlsk Yree fbzdnhe Mab pr oduced by the clones was determ ned.
Clones 12.6, 28, 29.8 and 30 were identified as 1gGlL whereas cl one 50. 30

was found to be I g gl@%f%9§oclaﬁy%h§9ﬁ;§aﬂg§L%§geh%r RO E1fi9hMoofhe the

hsLDLR recogni sed o other fornms o i.e. the +292 form and
the +331 form d)ﬁLthE Math 88 DR splecidd ae the ¢vatieg antibadgnand”M@bc. § slaballnd ELI SA

and in Western bl anal ysi s e +292 fo rises t ter part
of the receptor"”‘lh%é‘i’ltnm S O%Elaﬂﬂﬁﬁ?%@eanﬂé%}yM 28s &) & ap Q%J\I%n’fﬁret 8” 331
fLor m Compri ses  he &'t MiSiaBRlidealln bt RARRILN AEQMbATANRIANIIM if esi due
Asp +4 to Cys +331. e antigen usea to I mmuni ze mce for generating

nmonocl onal anti meineﬁ)lomaematylsis zmthaE)LRS-la}hﬁbO‘ wem foadni cth hmsulta[bl’BOﬂlHdbd in

CHO cel | s. Prod on of the r-h rrred in ore t.or usi ng
the stationary! (@“ﬁfltﬂfé FCCRE ,u}a%t %ﬁﬁ %St?rnﬁg‘ﬂﬂrﬁ ys\ﬁaiﬁ Ilszfq ed to

honogenei ty anQn&l%C};of Qbrd FOTMA & B ST t8Sle fbf”ﬁﬂﬂ&n% lt‘ﬁ@narﬁl‘%/trlafs aét'i\gf? Bhe best
nouse responder were used for fusion and generation of hybridomas. 9 SEP

2005 8 As . rhgdNdR the anti bodies nentioned herein throughout, the term
"nmonocl onal antibody” is neant to include nonocl onal antibodies, chineric
anti bodi es, fully humegiakedoaftinhochirésce &ﬁﬂlitb@divﬁﬁldrﬁh@tﬁﬂhbﬂ .ot 28pamel

anti bodi es (ant| -anti-Ild antibody). that can be | abeled in _soluble or bound

form as wel I %{% “W]é}@FFéWF%“Ct“h‘éfrth%Wﬁ)lr%?\?P@éd’ DIk q(P'itSWn (He¥hi fysan such
as, but not taf‘ogﬂtreQ pritry naflfuf;esc lﬁﬁyagﬁleseo%f?ﬁw?fr‘essm&hgeg'u%ecp for the

r econbi nant t e ni que
treatment of hepatitis C infection (Figure 3).

The subclass isotype of the Mab produced by the clones was determined.
Clones 12.6, 28, 29.8 and 30 were identified as [gG; whereas clone 50.30 was
found to be IgM.

The Mabs, developed against the +291 form of the hsLDLR recognised
also other forms of the hsLDLR, i.e. the +292 form and the +331 form of the r-
hsLDLR produced in recombinant CHO cells, in ELISA and in Western blot
analysis. The +292 form comprises the N-terminus part of the receptor from
amino acid residue Asp +4 to Cys +292 and the +331 form comprises the N-

terminus part of the receptor from amino acid residue Asp +4 to Cys +331.

The antigen used to immunize mice for
generating monoclonal antibodies was the r-hsLDLR +291 form, which was
produced in CHO cells. Production of the r-hsLDLR was performed in
bioreactors, using the stationary phase Fibracel matrix sysfem. The r-hsLDLR

was purified to homogeneity and used for immunizing mice.

Immune spleen cells from the best mouse responder were used for fusion

and generation of hybridomas.



A nmonocl onal anti body contains a substantially honogeneous popul ati on of
anti bodi es specific to antigens, which popul ati ons contains substantially
simlar epitope binding sites. Mabs nay be obtai ned by nethods &p @@;
those skilled in the art. See, for exanple Kohler and Mlsteln Natu
256: 495-497 (1975); U. S. Patent No. 4, 376, 110; Ausubel et al., eds.
Har| ow and Lane ANT| Al I g r
Laboratory (1988); ASBSQ%E% |th€\ @@;%ga@@@%lﬂlﬂegﬁﬁgﬁﬁg%‘gmtE? Q%

| mmunol ogy, Géﬂﬁbﬁocl&hﬁﬂmﬁlhb@;g Asseant @nhclidk eyndrdeRhsIC hitftodied Yhimeric
(1992-1996), the contents of which references are incorporated ent| rely
herein by ref erBiikesiesgfilly éhlifl?lb‘é@ﬁ é@le@W peiiodiesrfy japinidiegPEbeantitediesass

i ncl Ud! ng | gnNgArger{t antl t(l:-i‘a!‘g ? lab%f%ﬁ 1ﬁus§ﬁ1|b ??tlg@u%%iefglim fé Q'Xf?ra'sdona

producing a rese i nhve Invitro, in

situ or in vi vmoﬂemeunére@rrpr@hdm e ahyu(amnqéchwam $udh a¥] MQ ok likfiteditd U
makes this the presently preferred nethod of production. Chineric
ant i bodi es ar e th@InEdigIctssvage, peitids synthesey @rﬂﬁcﬁéblﬂﬁfﬁﬁ%cha@e%erl ved from

difierent ani ml & SPRChERoq SHS AR, IOREANA LG A VAL AR e SgLAR gE T | ved

froma nurine Mab and a T ncons
anti bodi es ar eofrantibedity specfic tto m@u@@ wmashnpqeﬂutmt Yeointniigp plbstatialdny and
to increase yields in production, far ex ere nmurjine Mabs have

hi gher i el dsﬂfl}l@frﬁwyme.hﬂreﬂﬁ%mﬁat M@hjﬁ@%y PW%‘@%W aretypds fnpypra §105g uch
that human/ ”“%}éuﬂgd GHERL . C MRS, %&zﬁﬁ%ﬂ% ?m%“c&érgFM ﬁte tl\ll%?l?rgl 56 @Wkgﬁ 'hOdS

for their production are knovwn int roc

Acad. Sci. USA(1983);30753-Raant KNa984)7p, 1IN0y rAusoﬂseleét all edsPr Harlowadrd. LAasad.
Sci. USA 81:6851-6855 é1984) Boul i anne e 312:643-646 (1984);
Cabilly et al.ANEIPOHEE PP&@@(QR‘%EQRYCMAMHAM@@SQTMP@HE&EJ‘W@‘@%H 14,

1984); Neuber ggk |
Eur opean Pat enf1 9§§tpla?lga§|o%§#% %%ﬁgéﬁ b%rﬁéﬁe}g&ggg% ulgr ‘g%q%%% glkﬁ)r ri son
et al., EuropeRublidhingntssodpphd Gaiﬂéyorntérzaéq% anbl(imew%p,rmb donteh&86) ;

Neuber ger et al PCT 0 9 SEP 9 Application WO 8601533, lis Mar ch
13, 1986): Kudhish rsfierencmrspworﬁa@éﬁvre}&bbw@afm erm@l B B?‘gﬁ%d June

11, 1986); Sahagameef aﬂktlmnﬁmbmﬁm classlr'%lllujd%ﬁrgb Qg (28R, de axen et

al ., Internatlonal Pat e rcation
any subclass thereof A hybrldoma producmg a mAb of the present invention

may be cultivated in vitro, in situ or in vivo. Production of high titers of Mabs in
vivo or in situ makes this the presently preferred method of production.

Chimeric antibodies are molecules of which different portions are derived
from different animal species, such as those having the variable region derived
from a murine Mab and a human immunoglobulin constant region. Chimeric
antibodies are primarily used to reduce immunogenicity in application and to
increase yields in production, for example, where murine Mabs have higher
yields from hybridomas but higher immunogenicity in humans, such that
human/murine chimeric Mabs are used. Chimeric antibodies and methods for
their production are known in the art (Cabilly et al., Proc. Natl. Acad. Sci. USA
81:3273-3277 (1984); Morrison et al., Proc. Natl. Acad. Sci. USA 81:6851-6855
(1984); Boulianne et al., Nature 312:643-646 (1984), Cabilly et al., European
Patent Application 125023 (published November 14, 1984); Neuberger et al.,
Nature 314:268-270 (1985); Taniguchi et al., European Patent Application
171496 (published February 19, 1985); Morrison et al., European Patent
Application 173494 (published March 5, 1986); Neuberger et al.,, PCT



W8702671 (published May 7, 1987); Liu et al., Proc. Natl. Acad. Sci USA
84:3439-3443 (1987); Sun et al., Proc. Natl. Acad. Sci USA 84:214-218
(1987); Better et at., Science 240:1041-1043 (1988); Ri echmann SFK

Nat ure 332:323- 327. and Harl ow and Lane,, ANTI BODI ES: A LABORAT @L
supra. These references are entirely incorporated herein by reference.

“Fully humani ze, i ED S 7Ry I A4S _ Lahl e
and const ant rejg?%ﬁg%élp?{g%ﬁgﬁgﬁ’mﬁ%gg %aﬁfrl{“rllﬁ Ir:t)ugl% ’ykﬁ%ﬂg{n?g’e%ﬁgh%bodi es
can be potenti dldignt dpelcdtion li8HEs Afpeblished sk, | MIE8®; Bapeat edalt, Vetwmment.s ar e

requi red for chrani r, sing. di seases such as autoi mung di seases.
Ong met hod f or 39 H(Qgﬁﬁﬁg%\r@{;&gn Rﬁ’%”ﬁ&? 1S aﬁur‘lﬁ?‘?”ﬁ’ﬂf’?ﬂoﬁ?t% éBHE‘fagP“ 0
“humani zati on "WO@?OZd?@p@gHﬁﬁmeBW@yr 3l 1ogTMNG, SY %i.ef}ﬂr%é'. - Barl PAQQAUGE o”40f

nouse strains able to duce hunan’l'g (Xenomi ce), by the introduction of
human i munogl G8uw4i3A-3443 §)9870,cluni ett ., Froe Naul viad hSci S Ae8rid e AdR161983);genes

have been inactjvated. The | i xceedi.ngly conplex in te of
both their physi®tal ets"tlrégfﬁf%9§¢i384lhg64%g§ﬁg§)ﬁ gé‘?cgaﬁﬁéﬁéﬁ{w Wéf"eekbi:@s'i on
processes requisned oy watibiRLE gagéy,oﬁgo SDIRS ORJL ABIRTORSP MMERU ANt | body

diversity is primarily generate Inatorial rearrangenent between
di fferent V, DsumnadTicgepfessnpeementtiicly inbmpotdagdlhesiin bif kdeentéaci al so

contain the interspersed, requl atory el epents, ich control antih
expression, allelic &@V@F%Hl,zea PREROASS ta{?n@ﬂ]j\é\gﬁijc%t?lpﬁgﬂ?th ﬁ’&tv@F‘gﬂgon.
I ntroduction of,yesRedH: %gg&si o P B h h IRARRGENMRSN! PLIG, Hi:5.8niB&P antibodies
denonstrated that the nouse reconbination nmachinery i's conpatible with

human genes. Far theepotontgllyhybed donderapectietusegwhntei gapsatepelcédtinenth ierenAbs  of
vari ous isoty es._cﬁ?g belgob.t ai raed bé. Xepom ce i,muni sation v(\ia'ét h an@iw%en.

Ful Iy humani ze@SHEY B EeMS FRdRElaR g8 AT HEF 2D ABHRIBMUBR AE5%Rn in
the art (Mendegeiodabr theNabphr&idaedterhile fuhan AAfbolRE LASS7If Buaaaraneh et al .,
Eur. J. Inmmunol. 21:1323-1326 (1991); Tom zuka et at., Proc. Natl. Acad.

Sci. USA 97: 7eptlpamogse0om)ordatnenune/fyse8i, 143 9 dugimorant moiuet siraipd abl¢ 4nt i - | d)
antibody is an_antib recogni.z ue determ nants

a8soct at ed it ROBHE BIPhdn BERGTRG: &9t g orPorieCom el BhRyP AT ARt Mhody
can be preparedghipci i3I Hidd MOwRGh &Y dHbg&fout e c&RIB0 b&EEPAActdted. The
Ig loci are exceedingly complex in terms of both their physical structure and the
gene rearrangement and expression processes required to ultimately produce a
broad immune response. Antibody diversity is primarily generated by
combinatorial rearrangement between different V, D, and J genes present in the
Ig loci. These loci also contain the interspersed regulatory elements, which
control antibody expression, allelic exclusion, class switching and affinity
maturation. Introduction of unrearranged human Ig transgenes into mice ‘has
demonstrated that the mouse recombination machinery is compatible with human
genes. Furthermore, hybridomas secreting antigen specific hu-mAbs of various
1sotypes can be obtained by Xenomice immunisation with antigen.
Fully humanized antibodies and methods for their production are known
in the art (Mendez et al., Nature Genetics 15:146-156 (1997);Buggemann et al.,
Eur. J. Immunol. 21:1323-1326 (1991); Tomizuka et al., Proc. Natl. Acad. Sci.
USA 97:722-727 (2000) Patent WO 98/24893.
An anti-idiotypic (anti-Id) antibody is an antibody which recognizes
unique determinants generally associated with the antigen-binding site of an

antibody. An Id antibody can be prepared by immunizing an animal of the same



species and genetic type (e.g. nouse strain) as the source of the Mab to
which an anti-Id is being prepared. The i nmuni zed aninmal will recognize
and respond to the idiotypic determnants of the inmunizing arg §bSEby gy

produci ng an anti body to these i di ot ypi cwdet erm nants (the anti-1Id

anti body). See, for exanple, Patent_No. 4,699,880, which is herein
entirely |ncor RREaLethdnt gﬁ@@@gmum% B ad gm%ﬁ&x‘c@%@%e%ﬁb%@ﬂlch% used

as an "immunogen” to I nduce ne response in yet anot ani mal
produci ng a so-apatldes bang iprepatdd- | The mnmrbwyanlmhbwahtdcegme aﬂdjreﬂmndhe

epi topically |dent|cal to the original whi.ch induced .t he antl-ld
Thus, by usi ng Bt Bueir €5terpinapis O?éﬁeoewlezma@flté?qﬁyrmnmg%m° aARLAdy

possible to identjdy leﬁowc QLeRFRa R R SHHTY arﬁﬁ%ﬁ odsgs 19f ckadgnt! oA,
specificity. Accordingly, Mbs generated agai nst R, 1ts isoforns,

anal ogs, fragernhsNor4,d29, BXABtwhw@sns héretdmtmlesmrparmvceby redereney be used to

i nduce anti-ld antibodie ujtable a such as BALP/c Spl een
cells fromsuch i ﬁiaEE§ é r’@%é@&]q’(e ‘ié‘ﬂﬁﬁe”ﬁ’ﬁlﬁpoge& ﬁ?HHUH%ﬁﬁs

secreting anti ‘1A1Exup@%sepon§yr1ﬁh)?€t1aﬁolﬁféra?ﬂflfnaﬂ ﬂpr%@& n%aan s@Sal‘Fé?iuBh@Qm_tl f4a

carrier such as keyhole |inpet” henocyanin ( used to i nmunize
addi tional BALB#AttbadlyceThSena- aﬁmdmmatmbe;eeprtomealw [dentaahttaithe aniginabtMab; | d

anti bodi es that h ve he bi ndi n rt| t he orj gi nal specific
for an epitope“¢fc ”éﬁ%v@eLPJEtgé (gr ot &, %5r Usipg| eRyod leﬁrg’gﬁ%%tlg {‘)\‘B

derivatives th_@ét@ﬁﬁmaﬂ@eofaat Mabd Mpspotsaﬁe *f@ ee&tﬁ?flath&wloheg Q¥R Sng

epi topes, or "idiotopes" structural simlar to the epitope being
eval uat ed. Theamtmoméswﬁmotlm&apecxfémtyl body" is al so rreant to include both

i ntact nol ecul es as  ,wel | ments  thereof, r_exa Fab
and F(ab')2, which éfeoré’é’ﬁg'bllga B e f59q 282t &i’:ﬁ{ Fi$ 13‘%?0 QR 2R n%f
fragments |ackfihfigedté of Ha@Rivts Of thelPreeht AREARIMay e 8RED tdTRIdBCE aimqidy from
the circulation, and nmay have | ess non-specific tlssue bi nding than an

intact anti bodgnt(bv&Ah'B ietsaitable aniNedd, svetd as BAIFY/6-1826. (Spd83B) dells Ifrompiskith be

tdthth d F(ab' )2 dthf t f t.he d
GSeral in the PIBUBAES TSCR: LM ey oBEC SUd I EPR e LOB AR e

quantitation ofyfkiee ih@Ld%tlplrdomb@ cRE BRI GupRdte 4 BerrEtddss dbapliosapeherein

for intact antibody nol ecul es. Such fragnents are typically produced by
proteol ytic clheempagren (BSifhand nisydres ivmohize edgitiped! BA LB/ cpnisdu c¥erF&iom
fragments) or BERSHILe (w1ﬁ contain anti-anti-Id antibodies that have the binding properties of
the original Mab specific for an epitope of the above LDLR protein, or analogs,
fragments and derivatives thereof.

The anti-Id Mabs thus have their own idiotypic epitopes, or "idiotopes”
structurally similar to the epitope being evaluated. The term  "monoclonal
antibody" is also meant to include both intact molecules as well as fragments
thereof, such as, for example, Fab and F(ab')2, which are capable of binding
antigen. Fab and F(ab')2 fragments lack the Fc fragment of intact antibody, clear
more rapidly from the circulation, and may have less non-specific tissue binding
than an intact antibody (Wahl et al., J. Nucl. Med. 24:316-325 (1983)).

It will be appreciated that Fab and F(ab')2 and other fragments of the
antibodies useful in the present invention may be used for the detection and
quantitation of the LDLR protein according to the methods disclosed herein for
intact antibody molecules. Such fragments are typically produced by proteolytic

cleavage, using enzymes such as papain (to produce Fab fragments) or pepsin (to

produce F(ab')2 fragments).



produce F(ab')2 fragnents). 0 9 SEP 2005 A nonoclonal antibody is said to
be "capable of binding" a nolecule if it 1is capable of specifically
reacting with the nolecule to thereby bind the nolecule to the &ftSEHbHAI06
The term "epitope” is nmeant to refer to that portion of any nolecule
capabl e of being bound by an anti body, which can al so be recogni zed by

t hat anti body. Epi tO‘]&)@Som)b 1 alrﬁringedmi i ik lerbe "oapbie’ oftsiidinh'y a mm:iu&t;fmtf

chem cal ly active ag[?oo ce gr.oupi ngs. of nol ecul es such as am no acid
sugar side chaf A& avaliey creﬁqt@gtwlb@edmmq rilereby pipctily Bolecule”

char act er | st{ cSoaf Waltbody2s TARSEhT HGERE SEnGhAACIRL! BLAES poriln @y gen”

is a nolecule or a porti e capa ei'ng Boun
ant i body, whi chmiactulgeapalbk aighihg bdnaidl by eap@ibodyoWwhichciagialkg @nrec@gmzﬁl to

produce anti bo% ca abI of binding to an epitope of that antl gen, r}
antigen may hav¥ Biie fi ﬁ’i‘bfe Epdgpesne epitigewe. detersniagit peually e sRnsishrP

referred to abQugichfy TEAY slfrﬁacle %%ug) thl%leéﬂgs A1 &M iAb lakidt ©2Ghear! N @
manner,

hi ghly selective tope on its correspondlng ant' 1 body and
not with the mslideidhuie andhaot byeerci feenthidaadimessiovial efiudtal biearssakseids by wetlher
antigens. The anti bodi i ncluding fragnents of antibodies, useful in the
present invent? ERFCH&/“ Ege aRClEgs¥ifant i tati vel y or qualitatively detect

the LDLR proteins I eanﬁgé?pll@ &ofeeulge&redcgorebrﬁ%?acrﬁo@ 18%5@1& B%ﬁﬁgpress

the LDLR proteins o present 1 nventio i's can be actonplis
i munof | uor escénasd bgcdmamt&ﬁly, evhpdhoymtipgnais fddddioasite hpablé @Lﬁehﬁmbl@mn body
(see bel ow) croscopy flow cytonetric,

coupl e flu scen
fluoronmetric dét FQ)PFO ‘I“Ff'eaféﬁ’f’ﬁbﬁéﬁag@ Pingipg Hhah eRitaps & st An(igey u‘f‘nl n the
present invent Lot ABYay }Pa‘i‘/e%ﬁpbp}%ge fiar bad 8&5@@' e s Oi?@re'a&ﬁ%‘r@fel rargscence

or imunoel ectron m cr oscopy, for in sit tectio the LDLR proteins
of the present abaweerst nemt tol mdmatwt}detthmianmgemmdl beacachoerplhlghlb«eszbldmave
renovi ng a hi stol ogi Cﬁb speci men from a atl en I‘OVI din he .| abel ed

anti body of thB2BPEsEHE 2P FHEORS Bhilt PrEsRT Seqpding fglaéeﬁ* St Hop R thalhe @9g or

fragment) is pBﬁcﬁtﬁ&%kllﬁocﬂé@%hfiﬁ%é}%ead%@kéfd ngtﬁér J?ngex%ve” aying the | abel ed
antibody (or fragment) to a biological sanple. Through the use of such a

procedure, it is pogks bhtgbadeesdetcbrdmanéagroentyof yntibeligy esenbe gk presest LDLR
pr Ot eins but afn%gntic}nsmg}ll gé {Jée L{c[> iqggnu?atlvepy or quamatlvgy dete%:tu t%e Lﬁf%rotems
in a sample or to detect presence of cells that express the LDLR proteins of the
present invention. This can be accomplished by immunofluorescence techniques
employing a fluorescently labeled antibody (see below) coupled with
fluorescence microscopy, flow cytometric, or fluorometric detection.

The antibodies (or fragments thereof) useful in the present invention may
be employed histologically, as in immunofluorescence or immunoelectron
microscopy, for in situ detection of the LDLR proteins of the present invention.
In siru detection may be accomplished by removing a histological specimen from
a patient, and providing the labeled antibody of the present invention to such a
specimen. The antibody (or fragment) is preferably provided by applying or by
overlaying the labeled antibody (or fragment) to a biological sample. Through
the use of such a procedure, it is possible to determine not only the presence of
the LDLR proteins but also its distribution on the examined tissue. Using the
present invention, those of ordinary skill will readily perceive that any of wide
variety of histological methods (such as staining procedures) can be modified in

order to achieve such in situ detection.



present invention, those of ordinary skill wll readily perceive that any
of wide variety of histological nethods (such as staining procedures) can
be nodified in order to achieve such in situ detection. 09 SEP &8 SEP Bikh
assays for the LDLR proteins of the presemt invention typically conprises
i ncubating a biological sanmple, such as a-biological fluid, a tissue
extract, freshly har$west edagefdr she UIN.RSproyiBhefc jHecesresent liewdndoy tigsical yr
celI's which have been incubated.in tissue culture, in the presence of a

| abel ed ant i bodsPMRISERMADHNG adiglpeigalngeee 1uoh FRSHH @r%%%al fima, Bt i ng

the anti body byeix%@}ft ok }ﬁy h%@gg&(’j e?% sglglg(%{lyg&ﬁ% ggé br K0 t ot &fls Yiich The

bi ol ogi cal sanple nay e’ coup e suppor CArtier  such
as nitrocel | ul de®e teen dhbithatedoini dssaelppbbte, O tﬁarpr¢semcembf ahrabaed:apabcbcs/ of
i mmobi [izing cells, cell particles or soluble proteins. The support or

carrier may t Hépate ofudsnetying ta LOLR protenp@nd éP@Ctﬂ%ﬂ %\%teb%ly Ryrantdhent
with a | abel ed nd@rmehgf’f&hd gu ‘i’lrﬂ%%‘?n‘f‘ﬂéﬁr the present invention, as noted

above. The soli ase su carri‘er ray then be washed with the
buffer a second ti rréfHedarolbgrmlvgmpllﬁomupdmaﬂhplb@&ya sl pleay® Win poof orbauid | abel
on said solid support or carrier may then be detected bﬁ/ convent i ona%l
means. By "sol iSHClhRaJurassHgse. or G%I isaligh $HRROTE F rGagier | Whigh| 15 LaBlp ot

"solid carri ergunob%li’zﬁﬁ)éélls &1 pa?@nrl § soldb?@\kﬁ(tqug 5H%P‘8£xfnePFna arri er

capable of bin gen’ or ‘anti ports or carriers,
i ncl ude gl ass, thq:noIbystysrheahemtrpehryqbrl@mjalffersefolpm}exdeb)hyieammnt deitlt raatgbeleyi| on
anyl ases, natural d. nodified cel]ul oses,. pol yacryl am des, br os ,and
magnetite. The aﬁ'a\?‘iffemoﬁccf"fq@ncec&'rtpl E‘? Péeéﬁmb’é“’%‘ittolﬁ‘elas agiedbave: 0%518 flgxt ent

or insoluble fi}'ﬁage%lpP&'ﬁ B?%Eﬁe?fmaé/l;@e%%ree@%%d wrlfﬁegllte'%@fe The SHPRRE o

material may have virtually any p structur con Iguration so |ong
as the coupl ed remd)‘eacmﬂbreun& antépal] éﬂxafanhnumdloﬁ@ommi label @ndaidyeslidsupanttiopody .
Thus, the support. or rrier, configuration e spherical, as in a

bead, yIrndrrG%.‘F‘erE'?y nihgeleferied quné}@gggpeagst est tube, or the
external surface of g iy MLlELNRLHYEIKiia e UitiB0S BN Aobhalrssgh as a

sheet, test strip, étc. err suppor t carriers |nclude ‘pol ystyrene
beads. Those smllet"edsmpporthe)rarcarrml lis kmtendedaanyosimmortsoi tabike cepablé @f s f or

bi nding anti bo%%d?nrg antigen or antibodies. Well-known supports or carriers, include glass,
polystyrene, polypropylene, polyethylene, dextran, nylon amylases, natural and
modified celluloses, polyacrylamides, gabbros and magnetite. The nature of the
carrier can be either soluble to some extent or insoluble for the purposes of the
present invention. The support material may have virtually any possible
structural configuration so long as the coupled molecule is capable of binding to
an antigen or antibody. Thus, the support or carrier configuration may. be
spherical, as in a bead, cylindrical, as in the inside surface of a test tube, or the
external surface of a rod. Alternatively, the surface may be flat such as a sheet,
test strip, etc. Preferred supports or carriers include polystyrene beads. Those
skilled in the art will know may other suitable carriers for binding antibody or
antigen, or will be able to ascertain the same by use of routine experimentation.
The binding activity of a given lot of antibody, of the invention as noted
above, may be determined according to well-known methods. Those skilled in
the art will be able to determine operative and optimal assay conditions for each

determination by employing routine experimentation.



antigen, or wll be able to ascertain the same by use of routine
experinentation. The binding activity of a given |ot of antibody, of the
invention as noted above, may be determi ned according to well-§309¢r 205
met hods. Those skilled in the art will bg able to determ ne operative and
opti mal assay conditions for each determnnation by enploying routine

experimentation. 8 9O8EPswdhl stdpd asidi8IngS 4ehing ! SBRin@SANGSHY £ the Uike mhd}d,
shaking, filtering and the |iKe may be added to the assays as is custonary
or necessary fobe added gatht iassal aies isictisiempryror ne@sesarp fortthepattigwlai sitvahdch an

ti body i d ith th t _inventi. be | d is b
nking the cam 1o G BhoSeandh T0GT Fh o ooerisy HEoT AR BA0aay R

This enzyne, inndaiion bt la8t18d i€¥PARRehg! e 3AmeaBPIOM AyHeCartURRE AR, W | |
react with the substrate in such a manner as to produce” a chem cal npiety

whi ch can be demepnednnfuppasxafplie, bis spewne,ophotm tani leter ekpessddorenri ¢ or
by visual neans. Enz¥pes mhich.ﬁan be.$s§dﬂ%$ det ect b“ﬁ | abel thg

anti body i ncl ud@PrBHRCAIBS T Wi rrted t'd7e HRrte ”H%Lf@(fr Blh &y o produce

st aphyl ococcal angHehf@s noid! vaicR-ah PeQetbctRIO MR AampYEast spateiHRtometric,

dehydr ogenase, _al pha-gl ycérophosphat e dehydrogenase, ftriose phosphate
i somer ase, hor Skoameltic opby oisudaveansalboayierewhichsphnht aswl, toalstrataklyi labgle,

gl ucose oxi das bet a- .gal.act osi dase, ribpnucl.eas urease, , cat al ase
gIucose-6-phosg%%t@“ﬁﬁggydwgﬂ%haggf ﬂFué@gnnggi_i%dIB%@?yﬁ%ﬁﬁ@Pﬁ@gg%erase.
The detection gaphfiecocRECAMAsS NRIUaBYst&0ldoTsbiBiak] FeabBhlostls Rl Ebg&aRd, 0y a
chronogeni ¢ substrate for the enzyne. Detection nmay al so be acconpli shed

by vi sual conpalhg@ycetophhsphatexdedivdrogtnaseziyiess peospbatetisarerade, Aosgtgdishat e in
conparison with_ sim.larl r epar.ed tandards.. Det ecti on may. be i
acconpl i shed ugpﬁéﬁ%%§ G« H@aﬂ#@ﬁ§mg Qotﬁ@?agW%ﬁhn§&§§§§sPxﬁgﬁaeggﬁble, by
radi oactive | abgltiogdidee anibdpele@s, Or waéHst, bod¥atafat@gMeplusesel§-phssppassi bl e
to detect R-PTPase through the use of a radi oi munoassay (RIA?. A good
description of dryAregepasse glusonmyliase andibertalclelin-asearhssi qUbe dateati®l 6&hefi stry

bl gl Ny o o oD PRI SR
I ntroduction t éorRadlédy R MRtASiSa YnaytlsoRR! szt &dplished by visual comparison of the
extent of enzymatic reaction of a substrate in comparison with similarly prepared
standards.
Detection may be accomplished using any of a variety of other
immunoassays. For example, by radioactive labeling the antibodies or antibody
fragments, it is possible to detect R-PTPase through the use of a
radioimmunoassay (RIA). A good description of RIA may be found in
Laboratory Techniques and Biochemistry in Molecular Biology, by Work, T.S. et
al., North Holland Publishing Company, NY (1978) with particular reference to
the chapter entitled "An Introduction to Radioimmune Assay and Related
Techniques" by Chard, T., incorporated by reference herein. The radioactive
isotope can be detected by such means as the use of a g counter or a scintillation
counter or by autoradiography.
It is also possible to label an antibody in accordance with the present
invention with a fluorescent compound. When the fluorescently labeled antibody
is exposed to light of the proper wavelength, its presence can be then detected

due to fluorescence. Among the most commonly used fluorescent labeling



Techni ques"” by Chard, T., incorporated by reference herein. The radioactive
i sot ope can be detected by such neans as the use of a g counter or a
scintillation counter or by autoradiography. It is also possiblg 9 oep ajsl
an anti body in accordance with the present, invention with a fluorescent
conpound. Wen the fluorescently |abeled antibody is exposed to |ight of

t he proper wave i p C d .

fl uorescence. A%@ﬂg%Fﬁ% %%%tﬁggﬁﬁ%ﬁ ngggﬁc%ﬁﬁgfeg%gﬁkgﬁabgﬁﬁﬁgagﬂgngP
2005 14 conpoundscyant, hllsshyessanin, b-oathaldetydanaide]uotdsogaiene,
phycoerythrine, pycocyanin, allophycocyanin, o-phthal dehyde and . .

f1 uorescani ne. The ahitq BBy sen alse pepistestabbt taapley usimB uodesgelRgemitiing
fl uorescence erﬂi%tﬁl‘lsr@lch rggtla’d]f of Ut r??i)f jtgg ntl%ni(fe:[ ge?f 3 the%@?nét?lﬁtclaﬁlrﬂede
series. These netals can be ’attached to the anti oéy usi ng such netal
chel ati ng groupstaafeddbehdyittey nkiagisich mpentRaadid Goas &4 (&EhPdhetridinge
anti body can al so be detectably | abeled by coupling it to a

cheni | uni nescerfen@asgbis @@, (EYR&) presence of the chenil uni nescent -t agged

anti body is then detgrmned by detecting.th resen f \:ngscence that
arises during the g%ﬁr§@%599acéhé%$ba% Féﬁ%?@gnﬁgﬁggn%Ye%ﬂgpgbaﬁtﬁhglarIy

useful chem | whtmés@aRbcendREMpBAN OIMIRUPfESerRE Eofl thel ¢Himiluintadsdsntnagged
theromatic acridiniumester, iImdazole, acridiniumsalt and oxal ate ester.
Li kewi se, a bi éntipRdyds teatdetcsmpisd vy detsptine thesuepenes pldymineseraca that Botsy  of

the present inventi i Qlunmd pe i ty hem | L) C f ound
i n bi ol ogi cal ?ggbéﬁgefﬁhgﬁi%%Qdﬁgg?gﬁy%?%ﬁgfo?%ﬁﬁ&rﬁcgggéggh@ﬁz %%ﬁ?ciency
of the chem | ehemisareicenedabdliag. cdiipoyndesarec umminol Bblimindlnethe®ntatipr ot ei n
is determ ned by detecting the presence of |um nescence. | nportant

bi ol uni nescent acr(’:‘Bﬁb‘H}ﬁ?é@a ‘F‘Biﬂazﬁ&‘ﬁ perétiniugy saltasd oxplgtegser uci ferin,
uci ferase and aequefidyicd ibiRRMeBbARMR Aby bEBsd BIER hdWRlolipn MY

be adapted for utilization in an I1munonetric assay, als nown as a
"two-site" or “ftdmegneseht invasmay . Biblnmandsyqice ad a typaofiohehilimcinassays foand

quanty Ly of unlobeled S0L bady (6 1 agIent ol erLibodyh s Ul R,

antibody is adgggnifniRelht (IRL6E! | AMe@PRhQice of a bioluminescent protein is
determined by detecting the presence of luminescence. Important bioluminescent
compounds for purposes of labeling are luciferin, luciferase and aequorin.

An antibody molecule of the present invention may be adapted for
utilization in an immunometric assay, also known as a "two-site" or "sandwich"
assay. In a typical immunometric assay, a quantity of unlabeled antibody (or
fragment of antibody) is bound to a solid support or carrier and a quantity of
detectably labeled soluble antibody is added to permit detection and/or
quantitation of the ternary complex formed between solid-phase antibody,
antigen, and labeled antibody.

Typical, and preferred, immunometric assays include "forward" assays in
which the antibody bound to the solid phase is first contacted with the sample
being tested to éxtract the antigen from the sample by formation of a binary solid
phase antibody-antigen complex. After a suitable incubation period, the solid
support or carrier is washed to remove the residue of the fluid sample, including
unreacted antigen, if any, and then contacted with the solution containing an
unknown quantity of labeled antibody (which functions as a "reporter molecule").

After a second incubation period to permit the labeled antibody to complex with



guantitation of the ternary conplex fornmed between solid-phase anti body,
antigen, and | abel ed anti body. Typical, and preferred, immunonetric assays
i ncl ude "forward" assays in which the antibody bound to the soli%dSpha8 is
first contacted with the sanple being tggted to extract the antigen from
the sanple by formation of a binary solid_ phase antibody-antigen conpl ex.
After a suitabligel I i i.d.: f d &ftibb§y Washed
to renmove the rtgesibﬁdkﬁgggg%‘()h?ﬁé@ﬁeusﬁﬂdssg%fi(,gj diagré?ratgfbﬁgﬁq%ﬂrggﬁl%dﬁgﬁ? i{jen, if
any, and then cbntelot egppairt br tdreies ol whihed acssvbad rinmg taaremamekihewnregatgdt i t y
of | abel ed antila%?l ea&vvgié;h functions as a "reporter nolecule"). After a
second i ncubati %’ 1889% o permt the | abeled antibody to conplex with 0 9

SEP 2005 15 the antijggpoedfdet? "Eéa@w%&ll'-iagsagym%tmgy afsBHel @Efill Wigu@h the
unl abel ed anti body, the solid support or carrier 1s washed a second tine

to renove the antigastadthel pbsdnednantiodoity . sotcalladdshmerltangps” ¢ind" 'sevedssi’ ch”
assay, which magséal SO beduseful lvm' th the .antli ens. oﬁ thegagr esgnt i
i nvention, the388Yta" BE9 b S RRERI S g VolvEs & Siigle Inqualiod S P 88d. A

si mul taneous a%ﬁ@B/odi[ynMQJnﬁet% ﬁ’ﬁeséoﬂgls%f)f)&?lél?%fﬁ?_a%ﬁeﬁba% thgboBNkicbdy bound

to the solid supporf or carrier and [abeled anti body are both ™ added to the

sanpl e bei ng t eddadldtoathet srenplarteingi treted Af tthe same timeubAftéothei mcukspiaplist ed,
the solid support %{3 c rrigr is washed .to. re v(g t he res'hdue.cﬁ)f fflafﬁi.g
sanpl e and unc&APP dd |15 AePRYIt PhHERIy T ‘_'f'h%‘%ﬁ? LR At dnt't body
associ ated W t Bahhie 2@ dfdoRPRREA tatRledCAHIbbEY. IThet ﬁ%&n@@b?ﬂéﬂe%@dantﬂ)@dyt
woul d be in a conventional ""forward" sandwi ch assay. In the "reverse"

assay, stepw sessaddietivath thersslid efppartsokarticois thén detbmiiect, aaitwdbddpe troa t he
fluid sanple followed nythe addidt i.on of unl abel ed anti body bound to a
solid support Of'EAYMaLy foRwErdr SapdRishasidYe i ncubati on period is utilized.
After a second inculatieorevdrie £y, hthaseadStivanadof A soRIMVE NI IaBékd
fashion to free it of the residue of 'the sanple being tested and the

sol uti on of untEdetrdo thadbliédaanle Pdldyed The thteaddiiom af vatrbsled| abpéy
ant i body assocj at with a solid support or .carrier,is then.d -Jmyned as
inthe "simul t(bi%uélggtg..a onldia SUDROLE OF 8arrleg§§%{yas .SUIE':I%EC Inc¢ubation p@%od 1SLAR!

After a second incubation, the solid phase is washed in conventional fashion to

free it of the residue of the sample being tested and the solution of unreacted

labeled antibody. The determination of labeled antibody associated with a solid

support or carrier is then determined as in the "simultaneous" and "forward"

assays.

The invention will be now illustrated by the following non-limiting

examples.
EXAMPLES

Example 1  Preparation of CHO r-hsLDLR

Stable recombinant CHO cells expressing human soluble LDLR were
generated by co-transfection of CHO-DUKX cells lacking the dihydrofolate
reductase (DHFR) gene (Urlaub, G. et al., 1980) with two expression vectors:
psLDLRO1 containing the N-terminal ligand-binding domain of the LDLR,



The invention wll be nowillustrated by the follow ng non-limting

exanpl es. EXAMPLES Exanple |I Preparation of CHO r-hsLDLR Stabl e reconbi nant
CHO cel | s expressi ng human sol ubl e LDLR were generated by co-t 8ah$SERchisoN
of CHO DUKX cel | s I'acking the dihydrofol gte reductase (DHFR) gene (Urlaub,
G et al., 1980) with two expression vectors: psLDLRO containing the

N-termnal i g%dmglrﬂddtn:ﬂnlg@q@ﬂdr}egﬁué II@@%%-DIA?{UBQO%Q%IZ@QQ R@n@%@HFR ng at

am no acid residie Asp (+ 4) up to cont ai ni ng
t he murine geneohemipHER mhonh gbomtfoolDféEJR byomhwnpnbccbtbgrtharrdomoter and

transcription termination el ements of t e S ear i nsfection
was per f or med BSTCRIPOB AP YRS HRBENS rFBe \éi%]g‘(g & %‘ﬁéﬁ?%‘hﬂas

according to tfh ﬁoﬁﬁ&t%ﬁ%udﬂﬁéﬁ dsBRR %nggﬁ?ma%%s %@ﬁ;rco BieVeRtdorliwg hours

after transfection cells were rans err 0 a selective medium | acki ng
deoxy and ri bomubEepsiaies dsctitsdphy ethe ninedufactufer. 10%ederayywedh<ﬁ@$ af@el | s

expressing DHFR ctivity were abl?. tg form col.onies V\ﬂ h were |soéated
by lifting the @B F%“O“vf%/lﬁ VP p L es‘f?gk@dap%&épv%h“%@éu“?' ackipg |950%6 B4 gr own
and screened f?l'boﬁuc}"@sgeg an@cﬁlhﬂl'eﬁl)éntea_h@ltﬁ rl@?% ?s@&j e | %e‘{\ﬁ?r@(pFégﬁﬂg

subjected to gene anplificatio by subcl oni ng and
sel ection of t IR abslvetyprevelalgleto folrmrwmmqfs- whicbivRr¢ isaRiledf byr Inffingéte qstloduced

with cells of a. ta e r oducer cloede5| nat e nabs
Lo SOl 1 cen PR GrPRes Gt st W@ﬁﬁ%é e e I "

95-0091DJ) . Th@otﬁnttyd%@ﬁﬁrys%éc&em#ls v@}@ﬂheﬂi b&l@ec@é’d fol dehé ahpQRcd YMTE, O. 8 02
u cartridge filter (Cel man and concentrateéd 100 fol d

over a 5-kDa mialovaeddy svhféomﬁgand $6tb¢crmpo1’of theestabldnsmmder ooaes.f or the first

i muni zations, was purified using a small scale purification process. In
this process a DEAEr- BeIpiDBRchBwlciatﬂq)DWas @odhwdgelt}ceéllsmﬁawablaislel@ prbdideowed by
a hydrophobi c |nteract| on_step TSK col umm fol | oned by En HTP

col urm and a sfloBe dgappaledh A3 éﬂ‘rz(gn?dt é@raa%ﬁver( @é@ﬁegt@weéﬁoraﬂsé%@c 5§ 100
col um. Fracti Hl'adf%ﬁ?f(@f?b gh@HOSE%Fl\WaéatC hesebo@SDif. eROLAidReHaResPRad fiC

antiviral activity o unit
clarified by filtration through a 0.8-02 p cartridge filter (Gelman Cat. No.

CSS92DSCCK) and concentrated 100 fold over a 5-kDa membrane. The +291
form of the r-hsLDLR used for the first immunizations, was purified using a
small scale purification process. In this process a DEAE-Sepharose cation
exchange column was used, followed by a hydrbphobic interaction step on a
Butyl-TSK column followed by an HTP column and a size exclusion
chromatography (SEC) step on a Sephacryl 100 column. Fraction #27 of the
SEC, was chosen, as it contained a specific antiviral activity of 780 units/ug
detected in the antiviral assay described in Example 9 below. The protein in this

fraction was identified as r-hsLDLR by N-terminal analysis.

A second batch, of CHO +291 r-hsLDLR was purified and used for boost
injections of the mice. It was purified using a refined process having an
improved yield which included the following steps: a) clarification and
concentration x100 of the crude harvest; b) a HQ POROS anion exchange
column, and ¢) two hydrophobic interaction (HIC) steps: capture on a Butyl-TSK
column and flow through a Phenyl 5SPW column. The unbound fraction from the
last HIC step was dialysed and purified over an HS-POROS cation exchange
column. The last step was a Hydroxyapatite (HTP) column. The r-hsLDLR



detected in the antiviral assay described in Exanple 9 below. The protein
inthis fraction was identified as r-hsLDLR by N-term nal analysis. A
second batch, of CHO +291 r-hsLDLR was purified and used for bgjoit p
injections of the mce. It was purified using a refined proces agﬁl naman

i mproved yield which included the followig steps: a) clarification and
concentration x100 of the crude harvest; b8) a HQ POROS ani on exchange

col um, and c) henee eBteinepmebipurified wrahout BeY6( lnd)g st @pisglecapoupeakon fab-

Butyl - TSK col Lhil @nd fl ow t hrough a Phenyl 5PW col um. The unbound
fraction fromthe last H C step was dial ysed and purified over an HS- POROCS
cation exchange colunmm. The | ast step was a Hydroxyapatite (HTP) col um.
The r-hsLDLR 0 9 SEP 2005 17 hence obtained was purified to about 90%
eluting as a sim@hgplerj or peakimmulRZatibPle€mi&xanpl e 2 | muni zation of mce
10 g of the purified r-hsLDLR of fraction #27 of the SEC colum of Exanple
| above, at a concenpraf| : , I i it l ete
Freund' s Adj uvant (2}:) , ggn%%ﬂéﬁgégaﬁh LirﬁnIIRe\g'?e C?%gf%gﬁﬁgtggagbl%&mgach of
five 7 week ol ExBabls/ Cabevmlae anaeentfoion ofeBl0sp@fmer wiene hbimogenised with

i mmuni zation, the m.ce were osted, . intragmuscular with 10 f the_.sane
fraction of puﬁofl}péﬁe?-r%g‘éﬁ ,Juiv?f“afcfé\’&)to 0’?’v‘//\%a Inigciesiyingt teHROPRl ST weeks
after the secoggh dtifRet7 W€ BAIRE fSehaNes tested for antibodies to
r-hsLDLR, using the direct ELISA described in Exanple 3 below. The two

mce M1 and M2, w t sh@nid.i.c o1 f i agtiyity wth
r-hsLDLR were furtwg&&bo‘gﬁ(gﬁ?ﬁqoih\%ﬁg&g gﬂ%lgﬁgﬁ;}%r{ glgcon ?ﬂflgcfglg%s#d’with
10 g of the puirtfamredculahwitbliR (@béfathasame fractien o purfee r-peaiDERcata 60 %pr ocess
described in EX Icle 1 abogve. The mice were bled 14 weeks | ater and tested
for antibodi es(‘?gpﬁo-%’é’EIﬂ_IQFA-They were then given two additional boosts of
50 g r-hsLDLR in PBS: the first intraperitoneal and the second, two days

| ater, both int rapeﬂ"wpow@qgkp adiigr] the second injection the mice sera was tested for

antibodies to r-hsLDLR, using the direct ELISA described in Example 3

below.

The two mice M-1 and M-2, with the most significant specific
immunoreactivity with r-hsLDLR were further boosted, 10 weeks after the
second injection, with 10 pg of the purified r-hsLDLR obtained in the refined

purification process described in Example 1 above.

The mice were bled 14 weeks later and tested for antibodies to r-hsLDLR.
They were then given two additional boosts of 50 pug r-hsLDLR in PBS: the first
intraperitoneal and the second, two days later, both intraperitoneal and

intravenous.

The mice were bled two weeks after the second injection and the
antiserum was tested for anti-r-hsLDLR activity by the direct ELISA of Example
3 below. Each antiserum was serially diluted 1:100-1:32,000 and applied in
duplicates to a 96 well plate coated with 10U/well of r-hsLDLR purified using
the refined purification process described in above Example 1. Assay buffer and
DMEM +10% HS containing PBS +1% BSA or Gelatin + 0.05% Tween 20 +
0.05% Thimerosal were used as blanks in the first well of each row. Normal

Mouse Serum (NMS) was applied in the same dilution range in the last two rows



i ntravenous. The mce were bled two weeks after the second injection and
the antiserumwas tested for anti-r-hsLDLR activity by the direct ELISA of
Exanple 3 below. Each antiserumwas serially diluted 1:100-1: 3@&)00 and
applied in duplicates to a 96 well plate coated with 10U wel | rERS {08 R
purified using the refined purification igrocess described in above Exanpl e
1. Assay buffer and DVEM +10% HS cont ai ni-ng PBS +1% BSA or Gelatin + 0.05%
Tween 20 + 0. @G5%Fbitmer osdlolsndite absartierry of timksizymatiheedctios twasghéasofedeach

row. Nor nal ied in the same dilution range in
the last two rov{g %]Sgﬂlééﬂ(eﬁg%ﬁ‘t%? rﬁgmr? dYative controls. The absorbency of
the enzymatic reaction was m% sure with an ELI SA reader at 492 and 405
nm The results of tFdeueisto ﬂﬁ‘alt@éﬂwaﬁ%}atthaéﬁ%ﬁpfrbmoﬁﬁfu% ed 2Hyghes

hi gher ~ speci flﬁchqmg ﬁlaféaww Y Wikt Phgzﬂagk% and. m%§ef5£e£a%mwd and

sacrificed and e col [ected for fusion wth cells
(Eshhar Z, 1985§»IeexEanmp>v@e Sollaicteedbr iEklbﬁAwf}ﬂhyaamaselﬂﬂETsBIﬁrlznwmd hybr| donm
cl ones screening The direct ELI SA for screening for positive antisera was
performed as follow ng 96 wells plates were coated with 100 | of r-hsLDLR

(purified by the r pur|f| ation process of exarrple 1) 100 units/m
(1oU wel 1) in %Bgmp?"l %é'f":&h Osfoynantisesa testiye aadzhglyidamagmyv ca+2 and

0.5MM My+2, pPHcfRn6s scrfglifbnafter referred to as assay buffer, for 90 min.
at 37C with shaking. The “plates were washed six tines in PBS + 0. 05% Tween

20, (Pol yoxyet hyl ene- rRotblian MIRLuCake: (& IR R J3(L W ReLERLESE

referred to as wash Ion . seru ni ze

serially dilut ﬁﬂloimﬂgm% WeB2pRAN weps c@awiewnma@m MIOIEQUD’H:R (}dﬁff&dﬁﬁlthe
cultures were added to_the wells and i ncubated f 37C, while

shaki ng, foll o\ﬁé‘@e%yugﬁ%t\%éﬁ‘é@sﬁ pf expegde Sbl QB Wéﬁ/mII@@Uﬁ‘VeIBfmIR&Ssé l%dl sh

Per oxi dase (H 0J t Q u 8i

NO. 4601-1) di Egag\géfg%%ogﬁ {iolo 90276 ok k) JRHG 2mfR k3, 9IS 672

m n at 37C, whhdréinsfigkicfgredanchstRety Mﬁﬁdﬂ,eﬂ)rs)oxmiﬂ.rﬁes‘aﬂwtvﬂth shaking. The
plates were washed six times in PBS + 0.05% Tween 20 (Polyoxyethylene-

Sorbitan Monolaurate- Sigma P-1379), hereinafter referred to as wash solution .

Anti serum samples from the immunized mice serially diluted 1:100-
1:32,000, or supernatant from hybridoma cell cultures were added to the wells
and incubated for 90 min. at 37°C, while shaking, followed by six washes in

wash solution.

100 pl of Horse Radish Peroxidase (HRP)-APA conjugated goat antibody
to mouse Fab (Sigma- Cat. NO. 4601-1) diluted 1:1,200 were added to the wells
and incubated for 90 min at 37°C, while shaking, and then washed six times with

wash solution.

100 pl of substrate solution (prepared by dissolving one tablet of OPD and
one tablet of H,O, in 20 ml water) were added to the wells and incubated at RT
for 30 min. The enzymatic reaction was stopped by the addition of 100 pl /well of

4N HCL.

The absorbency in the 96 wells plates was read using an ELISA reader at
492 and 405 nm and the results were calculated using the four parametric logistic
algorithm, by the MultiCalc software of the PC computer linked to the ELISA

reader.



wash solution. 100 | of substrate solution (prepared by dissolving one
tablet of OPD and one tablet of H2ZO2 in 20 mM water) were added to the
wel I's and i ncubated at RT for 30 min. The enzymatic reaction Vas g&pp@?p
by the addition of 100 | /well of 4N HCI. The absorbency in the% wel T's
pl ates was read using an ELI SA reader at 19492 and 405 nmand the results
were cal cul ated using the four parametric—logistic algorithm by the

Mul ti Cal ¢ sof t iexam@¢ 4 hd'ue@ng birpridemal prepexhtion, s¢lection| gaclonesader. 0 9 SEP

2005 19 Exanple 4 Fusion br.j dome. prepar ation, selection of clones and
purification of""é{rﬁqrgbc&%gg 0%8%%@8‘1 {rBE’ SICUISJL""HIe f usi on process and

hybri doma cell selecgti,on were perforne according to the protocqls in
Eshhar Z, 1985. Bri ﬁ?wy?usg% AR ATt ) selggtpon Wgteﬁ?%m&ddays

bef ore fusion, £ j I I h j i Lt h
PEG  The PEG was g ! 5??%%"5&8."%’ o e ?hh%\%\%r%ﬁ} ke E'%Iéﬁ%}déﬁg? d{xyb
renoved by centMilf bgastddoh4 dElge befekd fusivar evereefuseds péthdaykloma DMEVby ARomredi um

distributed in. 96 wells. plates_at concentration. of abou 4x10

cell s/vel | and iHvedinm wih -16§ﬂ3%§a§7§5 FiF éﬁ%%dé@fdi%fubﬁgw apd BN The
mediumin all [ S a Fhﬁaﬂ srenbRgevLt h

10% Hor se Seru%??pg¥9%}%ﬁ$%dl %§3§ﬁ°?w i?ggg%ﬁﬁﬁ,turéﬁgﬁﬁgrnatant %gnples
were screened HHAT tledivpr, esenoeedin Mbslls platestes Ialbbﬁt:dnyraﬁd)teoﬂhhfcen:ﬁ.%ll@'éA

described in Exapple 3 above. Assaﬁbbuffer,and(pNEN%lO@ka megeoésig as
bl anks, Mab C7c¢lisonstered menbated, 5r) bl 4 dpysoh v rosh@njncahafonpt 3 hotis é be
anti serum were it I i I i to
the soluble pggaﬁﬁkﬁfgggﬁi%¥%§%§83§§§;gg;gﬂﬁ %%?I@@ﬂ%gﬁﬁggk?%%%Pﬁg rom
wel I's, in whitothiespBasandGes)olitdnt Diads. eHybhdontteti@tire siiperatdne sauplesir e
supernatant, were transferred to 24 |1 plates and then to. 25 ﬁﬁﬁ%g
T-flasks. The ¥%frafdesicdfof fhe Presirice ohdfatsooetthsld?LR gt dhg dieds to

- hlsitgtiR-d m)ggégsgﬁp&if inGEldnh1d B OBbvP ARk HSG Uhti YBMEIS, HOZER RDM st Or ed
blanks, Mab C7 (commercially available from Amersham) and M-1 mouse
antiserum were used as positive controls, while a monoclonal antibody to the
soluble p55 TNF receptor was used as a negative control. Cells from wells, in
which the presence of antibodies was detected in the culture supernatant, were
transferred to 24 well plates and then to 25 cm” T-flasks. The expanded cultures

were monitored for secretion of Mabs to r-hsLDLR. Ampoules of cells from

positive cultures were frozen and stored in liquid nitrogen.

A total of approximately 1000 cultures were screened for detecting
antibodies to r-hsLDLR. 54 cultures with the highest immuno-activity were re-
tested several times. Five cultures (12, 28, 29, 30 and 50) with the highest
activity were cloned by limiting dilution in 96 well plates. Supernatants from the
growing clones were tested several times for antibodies to r-hsLDLR, by the

direct ELISA.

Cells of positive hybridoma clones were grown in tissue culture flasks in
DMEM containing 15% horse serum and ampoules were frozen from part of the
cultures. In parallel, cells of different hybridoma clones were injected, to 2-4
mice each, to obtain ascitis fluids. Antibodies were purified from ascitis fluid
either by ammonium sulphate precipitation or on a protein G column. Briefly 7.5

ml of ascitis fluid were diluted 1:3 in 20 mM Phosphate buffer pH 7 and loaded



A total of approximately 1000 cultures were screened for detecting

anti bodies to r-hsLDLR 54 cultures with the highest imuno-activity were
re- tested several times. Five cultures (12, 28, 29, 30 and 50) mtég tglﬁ
hi ghest activity were cloned by limting dilution in 96 well IB P
Supernatants fromthe grow ng clones werF tested several ti rres for

anti bodies to r-hsLDLR, by the direct ELISA. Cells of positive hybridona

clones were gr QW 4B i Pﬁiﬂ&n@k&lﬂ&% (Ul@ﬁlk)? THe c%M&é%%@s‘h@di REthlEYadNr se
serum and anpoul es were frozen frompart of the cultures. In parallel,

cells of di ffelPéniphlastthuffstopH 7oarxdnb$Mab$ werergleed adth 1100 n2M4AGlynine dbuBfercpt] t o
obt ain ascitisf ... Anti bodi es. were purified f |ther
by ammoni um sul“;jh;h? If#@?fhﬁl e?'ﬁfoinoff?cﬂi’n 8‘%5 dJHFtSiﬁié‘? ?uc}g ﬁ L]Mﬁ“%hlg?rl

m of ascitis %luid were diluted 1:3 in 20 nmM Phosphate buffer pH 7 and

| oaded 09 SEP20 20 onto a 5 m Protein G colum (C10/10). The col um was
washed with 20 nM Phosphate buffer pH 7 and the Mabs were eluted with 100
mM d ycine buffer pH 2.7. The pH of the elution fraction was adjusted to
7-7.5 with IM Enhslplbmﬁ&regmnbgora)ai&drﬁilabsﬁibSas@eimiIﬁlgISPoanéai rs of Mabs

to be used in EL SAiL %F) Eﬂh@?t' on f t he ELI SA paraneters The Mabs
purified from PREMIAL0R;0f T Bgrz\r?le &%anpl e 4 above were used to

performa set of ex nts rix. f t to sel ect he best s |tabI e
pair of Mabs o bel?ﬁ%é@%agurﬂf ot %Sé@é?f[ul ASi1B G¥ATBRIC PP He WVETS Bt
ELI SA for r- Brﬁeasé‘ert'olf’@ﬂ)e'rﬂqeﬁf%qml rﬁatﬁx%ﬁﬁ’é’f’ 'to @él%&fthé’ bes? QUI% %zi?} at es

wer e coat ed vmth ascitis fluids derived fromfive hybridonas 28. 28,
29. 08, 30 and &0Mabj to peinsddi esdfirei dridesecdnyd anibodiesinn ghel qadeeh;EIdSApfotail on or

tei tib d the +291 f
o o S T P T A i s
(from am no acésgltfsel‘*i;dlgé"@erl‘&ﬁpframﬁ%%}gllﬁo a§?}4)lﬁf 08 ggv@é 08, 3tp k- 50 5 pduced

in CHO cells, as antigens eac epartlally purified
Mabs was | abel pwtfiedi ¢ithebibyptammdémoumssulphatt prscnpﬂamnngr o atpretem Sucalabnl ity as

second ant| bodes, L Baneetohoel S 8 1 ¥k 5 DBk GBS YA PPt e
amino acid residue Asp + 4 to Cys + 292) and +331 (from amino acid residue
Asp + 4 to Cys + 331) forms of r-hsLDLR produced in CHO cells, as antigens.
One ml of each of the above partially purified Mabs was labelled with biotin for a
fast screening of their suitability as second antibodies in a sandwich ELISA.
Briefly 1.5 mg of ammonium sulphate precipitation-purified Mabs were adjusted
to pH 8.5 with 30 pl of 0.5 M NaHCO;. 0.75 mg of Biotin-OSu N-

Hydroxysuccinimido-Biotin (Biotin-OSu, Sigma, Cat. # H1759, from a solution
of 5 mg in 200 ul DMSO) were added to the antibody solution and incubated‘ for
two hours at room temperature with gentle shaking, followed by an overnight
incubation at 2-8°C. The reaction solution was loaded onto a Sephadex G-25M

(Pharmacia Cat. #17-0851-01) PD10 column to separate between the biotinylated

Mabs and the excess of non-reacted biotin-OSu.

The first preliminary experiments indicated that Mabs 29.08 and 30
produced the highest signal above background, when used as second antibodies in

the ELISA.

The reaction of these two clones was tested again as second antibodies

with antibodies 12, 28, 29.08 and 50 used for coating of plates. The results of



to pH 8.5 with 30 ul of 0.5 MNaHCG3. 0.75 ng of Biotin-OSu N

Hydr oxysucci ni m do-Biotin (Biotin-GOSu, Sigma, Cat. # H1759, froma solution
of 5 ng in 200 | DVSO were added to t he anti body sol ution and |ncubated
for two hours at roomtenperature with gentle shaking, fol | owdd §§P
overnight incubation at 2-8C. The reacti2dn solution was | oaded onto a
Sephadex G 25M (Pharmacia Cat. #17- 0851=91é PD 10 columm to separate

bet ween t he bi dbisyperiraent dlagsly shawed meat dMateds was thropntibedy teest Bttt faosu.

The first prellghqg%y experinents indicated that Mabs 29.08 and 30

produced t he hig i signal above background when used as second
antibodies in the 5%|%F reacti oq Qhese t wo clo es was tgste again
as second antibodie ﬁﬁe ﬂﬁéﬁpgé)ffna §wn§§’@§f§ﬁﬂ IBI8Y- ERE °P 3 Eoat i ng
of plates. The yigsMabS®fisel #r %gﬁlr%OQSthg]mdeﬂté }ﬁé‘t@eﬁﬂmtb 92 @@rlﬁlyel@ﬁ'o""ed
that Mab 28 was the antibody npost suitable for coating. The best results,
in ternms of signdl bmtnm ennsi tegomheantipdgi Usiog tthese Wabs gobd aesulel wend bhtai\vhd) 28

used for coatin nlcr titer_plat and

biotin, as a 538@ 1; Onﬂél 6&khé§2 §Nggd§tb€§Jﬁh§H&% gggb |ned
with all the thgag {he@mrgeh%?%qua@@snama;m)19fom.he r-hsLOLR, . Wth all
forms, the absorbency at 4927 405nm was about 1.3 OD. The three fornms of the

r-hsLDLR antigen V"eFffinf}{}@é %Zﬁgof{hesrq{stﬂLﬁjérlté%ﬁ Were arlall s ﬁld&?“‘af‘{l ﬁﬂf\gg“%

range of 0.9-1000 n response curve was
used for coatiiga aﬁlﬁtebﬂrﬁttdnn’ﬂh@ . %bOQﬂglﬁ}r& Asd®Be $@p@ﬂi§5 cafid Wwadybtainddi s
conbi nation gave_a |linear response at a concentration range of 1-] Ong/n

of r-hsLDLR TH&WMek %&gseﬁaﬁoaﬁﬁt@g@émtlwd&“ﬁaécw Pas EE¢09Adta8§?0<§/uch as
concentration @f; [ SaQ l%n %ﬁ%“?%b%%&%ﬁ X8 nccﬁl%krﬁ&tno @ 5}“1“561{ mfnd

plates were optimse sting t arane ng of
mcrotiter plabbpm&HNSKMAth 5-10g/ M of Mab28 in PBS. A Buffer
conposition: a) PBS+ Tween 20

The various parameters that may affect the ELISA test such as
concentration of reagents, incubation periods, selection of buffers and plates

were optimised by testing the following parameters:
O Coating of microtiter plate wells with 5-10 pg/ml of Mab28 in PBS.
O Buffer composition:
a) PBS+ Tween 20
b)  Tris+Ca™ + NaCl + Tween 20
d Blocking solutions:
a) 1% Gelatine in PBS, 0.05% Tween, 0.005% Thimerosal
b) 1% BSA in PBS, 0.05% Tween, 0.005% Thimerosal
¢) 1% FBS in PBS, 0.05% Tween, 0.005% Thimerosal
d) 1% Milk in PBS, 0.05% Tween, 0.005% Thimerosal
e). I Block, Hy Pep and Hy Yeast

d Second Mab 29.08, labelled with biotin, at concentrations of 1:500,
1:1000, 1:2000, 1:4000, 1:8000, 1:10,000 equivalent to a concentration range
of 10.74-0.537 pg/ml.



b) Tris+Ca+2 + NaCl + Tween 20 ~ Blocking solutions: a) 1% Celatine in
PBS, 0.05% Tween, 0.005% Thinerosal b) 1% BSA in PBS, 0.05% Tween, 0.005%
Thimerosal c¢) 1% FBS in PBS, 0.05% Tween, 0.005% Thi nerosal d) 1&’%\#' yﬂﬂé n
PBS, 0.05% Tween, 0.005% Thimerosal e) | Block, By Pep and By \Peas A
Second Mab 29.08, |abelled with biotin, a2 concentrations of 1:500,

1: 1000, 1:2000, 1:4000, 1:8000, 1:10,000 -equivalent to a concentration
range of 10.74- 0. 53Fxtgvidin con@ngators: 20$§022:100@:x 1 2804, di :A0G &M% at i ons:
1: 500, 1:1000, .1; 1. 40 , 1. 10, 000, squi yal ent to a
concentration rlalnoég&g"f’q“ﬂ%?‘gg‘7 %1%‘?“80%%9%“6’8 r%r&%iogg'o ‘“'t%}gl\s{‘e experinments the
final procedure.far the sandwi ch ELI SA  test described in Ex I el ow
whe est abl | shed Bieave bESR SRETERABbE SPaLPSSHiNT Cif BF SSATER TIRELDLR A
sandw ch ELI SA (£ 9 dEeibed ISERDINE DB 7Y dsBfichedSi ng Mabs 28 and  29. 08.
Briefly 96 wells plate were coated with 100 (err)l of a Protein G purified

Mab 28 (5 pg/m) overnight at 2-8C or 3 hrs. at 37C. The plates were then
washed five tines with PBS+0.05% Tween 20. The plates were incubated with
200 pl of bl odkiamyple 6l uthstabliskPBSrt 6B36Ramtwick FIISA for 0-165RReen 20 +

Thi merosal 0.05% for one hr at 37C or over night at 4C and washed five
times with PBS+0. 039sahdedch RDISALQOthplr-lel DERnphesstailisbdd asahg Mabt P&mndur ve

antigen (CHO +291 r-hsLDLR, 0.5-32 ng/m diluted in blocking solution),
were added to £ &jg- BEFTS TG s} ABIRHEEGORES Yo 16D w! af 2 Sreiein Pw@wﬁ}éﬂahg. The
pl ates were the i L BE i .t BS+{105 0, |1

bi oti nyl at ed I\/ﬁg (3\3@%@8?}5{3%&3} gﬁ?cﬂﬁ %ng'céi %ges?j%plﬁgér% ‘g%grt%&lavé%i%l , and

i ncubat ed wi t hfisbaikiedgviftoPBOAR0SIS UMwezh 287The flaespleat arubsted withadbed of i ve

times with PBS+0. 05% Tween 20. 19%}5% of a commer coi al extravidin -
per oxi dase conplpgking, solution (RS B P& Qplatiag D B GVRRERD 2&4t Thinegsassl 1)

di | uted 1:10, 09Qsuers BAARH of G75% WRek Sightche PEURRF Gt v Bl ngif o one

hour
PBS+0.05% Tween 20. 100 ul of samples or of calibration curve antigen (CHO

+291 r-hsLDLR, 0.5-32 ng/ml diluted in blocking solution), were added to the
wells and incubated for 90 min at 37°C, with shaking. The plates were then
washed five times with PBS+0.05% Tween 20.

100 pl/well biotinylated Mab 29.08 (0.67 pg/ml) in blocking solution
were added, and incubated with shaking for one hour at 37°C. The plates were
washed five times with PBS+0.05% Tween 20. 100 pl of a commercial extravidin
— peroxidase conjugate, (ExtrAvidin TM-Peroxidase BioMakor, Cat.# 0645-1)
diluted 1:10,000 were added to the wells and incubated with shaking for one hour
at 37°C. The plates were then washed five times with PBS+0.05% Tween 20. 125
ul of the abovementioned substrate solution were added to each well and
incubated for about 10 minutes until the colour developed to the desired intensity.
The reaction was stopped by adding 125 pl of 4N HCL. The absorbency in the 96
wells plates was read using an ELISA reader at 492 and 405 nm wavelengths and
the results were calculated by the MultiCalc software of the PC computer linked

to the ELISA reader.



at 37C. The plates were then washed five tines wth PBS+0.05% Tween 20. 125
pl of the abovenenti oned substrate solution were added to each well and

i ncubated for about 10 m nutes until the col our devel oped to thﬁ #ﬁé# rzﬁ\[g
intensity. The reaction was stopped by adding 125 pl of 4N HCL.

absorbency in the 96 wells plates was réad using an ELI SA reader at 492
and 405 nm wav en%&hs ag{/g tre esyults were calculated by the MultiCalc
software of theXPENGAputiienacionebantipediesigot¥pe SA eader. U 9 SEP 2005 23

Exanpl e 7 Monocl onal anti bodi es i sotype The nonocl onal antibodies Ig
i sotype was det er ni A68 Mespeigna| apbhefbescligdsotypeswas,gsiag Lkddt us{Ras VR HefsH

I nternational) . di.:n o £ cturer's Y. 5 nes
12.6, 28, 29. g SRt KERD Féar%\%’g%ﬂn?ﬁ?eg%ﬁ?égﬁ) Sﬂé&?fdﬁ%i?etg%%éﬁ%ﬁﬁagwf%oﬁ %Q’C\as
found to be of ptdeeddrgMCtdrs 92.6528109.8 afid SDSrdrA{deniBsd &y Ig(h| oheastipae s The
+291 formof purified r-hsLDLR and the native LDLR purified from hunman
urine were anaP{-3Bavapfoundde be af hedeMagia®sysis with the monocl onal

anti bodi es developed to the r-hsLDLR. Briefly a 12% SDS Poly Acryl am de gel
was | oaded with 100ng/l ane of the CHO +291 form of r-hsLDLR, or native

rinary hsLDLRy 1 C r i- e control nder reducin
golndi tiyons (40%?&%& O%Qgﬁgél(ggmvggafeggg@aggmﬂ%ktow Mol ecul) alrJ Wei ght Herng

Mar kers (LMW . This. se f.sanpl es..was . r iV i Nes. pr aot.ei, ns
separated on the ggﬁ%i%\%r %)HPPJ; S lg\é\gé'é‘swl‘élaé@ttﬁeogaﬁmei L_})_[Eﬁt{é)uﬁ‘bfgg grgg | ul ose
nmenbr anes. ThehufBMikiab eFerdesflys88 UpatRdterh HIRSagayNiai witin Ghd QledewmbRt

mlk, 0.1% Tween 20, for 16 hr. The nenbranes were cut into strips and

each strip wasentivedisadetldnsd to thenobsldIR. Bueshi @ dAPHeTAS Foby Mensteroide gof t he
five sel cct ed AR 12,8 130150 Bye 2RPLLZ0505 (aSEhLis Bl o, gl uted

1: 4000) . Menbrane strips wer ont al ni ng ween 20

(3x15 m n) andurimaepbatPORT &f TBRE bodé Hatviekt @abﬂleFﬁ%nﬁbn@r@l)i betdy redwghat anti -
nouse conj ugated to horseradi sh peroxi dase-al kal i ne fhosphat ase (diluted
1: 10. 000, Bi oMeRditipns ¢#0mMhHIrly. Sinerlsaemvasnipadesdt with. LopMeleenlgs Weight washed

wi th PBS contaiping (%M%ng Qetat sg%i]é WHsHin five times. The proteins separated

on the gels were transferred by electroelution to nitrocellulose membranes. The
membranes were incubated in PBS containing 10% low-fat milk, 0.1% Tween 20,
for 16 hr. The membranes were cut into strips and each strip was incubated for 2
hours at room temperature with one of the five selected Mabs : 12.6, 30, 50.30,

28 or 29.08 (ascitis fluid diluted 1:4000) .

Membrane strips were washed with PBS containing 0.1% Tween 20
(3x15 min) and incubated for one hour with the second antibody — goat anti-
mouse conjugated to horseradish peroxidase-alkaline phosphatase (diluted

1:10.000, BioMakor) for 2 hours at room temperature.

The strips were washed with PBS containing 0.1% Tween 20 (3x15 min).
The positive bands were detected by enhanced chemiluminescence (ECL,

Amersham).

Monoclonal antibodies #12.6 and #29.8 recognised both the urinary as
well as the +291 form of the purified r-hsLDLR in western blot analysis (Figure
2). Mabs 28 and 30 recognised the +291 form of the purified r-hsLDLR.



The positive bands were detected by enhanced chem | um nescence (ECL,

Amer sham) . Monocl onal anti bodi es #12. 6 and #29. 8 recogni sed both the
urinary as well as the +291 formof the purified r-hsLDLR in V\ﬁ%tﬁépzmjm
analysis (Figure 2). Mabs 28 and 30 reco n| sed the +291 formo

purified r-hsLDLR 0 9 SEP 2005 24 Exarrpl 9, Inhibition of r-hsLDLR

antiviral acti onal I I ecifically

reacted with r- %‘tﬁé%\gﬁggﬁ’ég?'bd hfbﬁﬂlif ﬁlb'i“f'f‘\flw ‘}c{)“’ﬁpog’k’ the antiviral
activity of r-hsdfdeRulat22dbdHEM 1 N- VI tro, using a cytopathic effect (CPE)
inhibition assay in a VSV/WSH system WSH cells (of human ammion ori gin)

were cultured in NEMIab%uﬁglc n%)ntlﬁg w EJ}ctJeQ%VFﬁ p%ﬁh M9l TERe LR @

37C, 5% CX2 i ncubat or i'a gr ow ng s were seeded I n 96-well
ti ssue cul tureapliliag esbloak tlae ard @&l hcylvaf/ oAQ; }QQD)LcRe (291 vietth) tvenbyudingia hour s
before initiation of the ass les to betested and the standard were
diluted and di SYER¥8H §F b@ﬂ'@é ”é}BPlf“@n assgp it &VRivAY IWEIsygemysy was

i medi ately added to the wells, at a multiplicity of Infection (MJ) of
0.5 pfu/cel|. The plVaiS&s ewblse (ofhdubmnedmnéon goriginy swere 37IGIrednih WEM t hen

washed wi th et han vi.ving cell e G am
Crystal Viol et %Ri?lﬂen-{?ﬂigﬁgqﬁéaﬁg%aﬁ‘%flﬂ\é ngtlﬁla %egazété(b lecgli"‘}%re to
the standard \N@Is:p&eernt@mw%pom g Rk wefwséehéd ¢RloBULelA@BRiet SRS pMkes, &f andard
concentration or anal’ysing the neutralising effect of the antibodies,

r-hsLDLR was pdelSItyanu%;f)%l celdy/'w80 twemty-favr BO@s hwiferh inrimtiensifnige assay.
concentrati ons_of @sm |s flui Mab t d. , These wer e

f |
o o SRR fa b Feslpidin oBY piahdlia e ATREEENS Afberat auS hOPshey by

the addition ofonggingUhals. st S?Vev{/dstlhﬁle\ﬂiartéﬁ aﬁye%‘/i)o thewetll‘t?ratlﬁmlﬂﬁl-f)'h%lt of
i ncubation, the VSV nmediated cell lysis was determned by staining of the

remai ni ng cel | kfedtioh QB todll0. 5\/pﬁul/oetl T8e mplatepuevatei inebacad kﬁ—18 heurs @y 8diat hi ¢

effect relative o the standard ) s perfo d by plotting the cq|our
intensity (det@dmVeEd sy Was ﬂI‘S‘ ceRaek ) Tl\glgr@ﬂ%o@feérﬂfja?‘{ﬂ“&@rgc% lsr‘gii? on.

The effect of {iBGeMfSMAR EE3LEVidE! BaldICIGRRLMGoR OSICRRL ERS RS ect -
relative to the standard was performed by plotting the colour density versus

standard concentration.

For analysing the neutralising effect of the antibodies, r-hsLDLR was pre-
incubated for 30 min. at 37°C, with increasing concentrations of ascitis fluid of
the Mab tested. These solutions were then added to cultures of WISH cells in 96
microtiter plates, followed by the addition of vesicular stomatitis virus (VSV).
After 18 hours incubation, the VSV mediated cell lysis was determined by
staining of the remaining cells with crystal violet. Semi-quantitation of .the
cytopathic effect relative to the standard was performed by plotting the colour

intensity (determined by an ELISA reader) versus standard concentration.

The effect of the Mabs was tested with increasing concentrations of r1-
hsLDLR. As shown in Table 1 two Mabs (12.6 and 50.30) were found to display

neutralising activity.

In the experiment shown in Table 1, the inhibitory effect of the two Mabs
was tested at a 1:40 dilution of the ascitis fluids. At this dilution, Mab 12.6
displayed somewhat higher activity than to Mab 50.30. This may result from the



hsLDLR. As shown in Table 1 two Mabs (12.6 and 50.30) were found to display
neutralising activity. In the experinent shown in Table 1, the inhibitory
effect of the two Mabs was tested at a 1:40 dilution of the asqigissp o
fluids. At this dilution, Mab 12.6 displayed sonmewhat higher activity than
to Mab 50.30. This may result fromthe 0@ SEP 295 25 properties of the
Mabs, as wel |l i K AaNC j i F At i bt S
fluid. The inhi P%%r%ggf;%g\t@%f & WS”@EE@Y‘ESE@%&%E g‘@‘eHreggcﬁélg%&tyﬂﬁﬂﬁ’gg%i ng r-
hsLDLR rel ati veasti@is Makis concentration. In fact at r-hsLDLR concentrations
of 62.5 Um, neither Mab had any effect on r-hsLDLR activity at the
antibody concent ratﬁ}@ﬂinﬁﬂﬁb@ﬁ@ffecﬁﬁbdh@ Miabs! BQUIPIbe! QRrQmd b ShdAdimni-i vi r al
activity by clones 12.6 and 50.30. LDLR Concentration (Um71) VSV/Mab 0 2.5
12.5 62.5 - VSVBLBLR2®!®6ive 50 M@ @n&itdvied.. [7) fhe7atn8V.DIQR enrcentrations of

50. 306(0. 4) 0. 88 .62, + VSY +C one 12.65 . 777(0.7)1. 67

| nhi bition of r&#s@é{ ngHey, Ihagci“?yvlséf tﬁhf'ﬁ%@‘?&\%ﬁ%mﬁél@ﬁ 8’&&Odp'ysi s
of WSH cel I's. cofhguhiidt &iatyey ef fect of the Mabs was determined at a 1:40
dilution of the ascitis fluid. The nunber of viable cells is represented in
the table in OD values. Nunbers in brackets represent a repetition

performed at the 0 and 12.5 U mM LDLR concentrations. Inhibition of the

antiviral activit f. r-hsLDLR term.ned ysjn | ncr in ®
concentrations "fb){‘?\/g’blé‘hit?‘.t'B" Qﬁﬂ‘\ﬁggpg& anpygral acgvity Eﬁic “F%?'?H‘@g S0 i r al
activity of r-hsLDLR Dy -60%at a 1:40 dilution (of the ascitis fluyid)

and by -35%at @ 1:20,500 dilution. C oneLBOR86ndemhitiont ed r- hsLDLR activity
by -45%at the| 1:40 dilution and by -15% at 1:@®mB00 dil ution. The |dose

response curve, | obY&YW¥8 with bothy Vabs, apg the ORservati o, s
VSV .5 12 1.6 1.5

+ VSV (0.25) 1 7(1.7) 1.7

+VSV +Clone 50.30 6(0.4) 0.88 (1.25) 1.62

+ VSV +Clone 12.6 5(0.5) 0.77 7(0.7) 1.67

@ Inhibition of r-hsLDLR antiviral activity against VSV mediated cell lysis of WISH cells.
The inhibitory effect of the Mabs was determined at a 1:40 dilution of the ascitis fluid. The
number of viable cells is represented in the table in OD values. Numbers in brackets
represent a repetition performed at the 0 and 12.5 U/m] LDLR concentrations.

Inhibition of the antiviral activity of r-hsLDLR was determined using
increasing concentrations of Mabs 12.6 and 50.30. Mab 12.6, inhibited the
antiviral activity of r-hsLDLR, by ~60% at a 1:40 dilution (of the ascitis fluid)
and by ~35% at a 1:20,500 dilution. Clone 50.30 inhibited r-hsLDLR activity by
~45% at the 1:40 dilution and by ~15% at 1:20,500 dilution.

The dose response curve, obtained with both Mabs, and the observation
that their inhibitory effect was impaired by excess r-hsLDLR, suggest that the
Mabs exert their effect by binding to r-hsLDLR.



that their inhibitory effect was inpaired by excess r-hsLDLR, suggest that
the Mabs exert their effect by binding to r-hsLDLR 0 9 SEP 2U05 26
Exanpl e 10 Inhibition of HCV replication by nonoclonal antibodife$ I¢rbES
specific for r-hsLDLR were tested for thezli r ability to inhibit HCV
replication in human hepatocytes in pri ma?y culture. FT167 cell culture was

derived from agginmfaio Ohfhividh PAt el rl%ﬁg%z{tioqlg lhf()blﬁlg{gg‘gwm{;esecti on for

medi cal purposes tdastasis of a colon tu rg rimary

cul tures of humatibbéijest ocytes were prepared by the two steps coll agenase
perfusion nmethod ( Maurel P. Adv.Drug Del.Rev. 22:105-132 (1996), Pichard
L. et al. Ml. Pharmeatglspedfic ¥MihsLOBH (B2 destele6 iMRIr abBity B idibit @e¥n  Bi ol
Interactions 107:31-45 (1997)). The viability of the cells before plating
was det er mi ne&EPlisatiRy tir fpamn BHEpaowas| mshiomatyestl turedir 1 6 ¢alli etuERl MEsin 3nl

f cult | aged i 60- mm.pl.ast i c. di : ith
ol Lagen The " Ty Bbi Beffitel BLCoivs FPuSaShifirg oRBF Lo By GRANEH, Bhe:
suppl enent ed aﬁledféub;bdrfdib%ﬁl(rﬁét@ﬂis@s!’éfd%ol&{tuﬁior, Hight‘}@HeP.O Cel | Dev.

Bi ol . 25:174-182 (1989) This nedi umwas subsequently renewed every 48
hours. Cul tures wer Brimahhediwesdofahumay tepatocatasumérd paeparshhertee Fo &leps and 5%

carbon di oxi de nder these cul tur congj ti.0 n [oF- Yo JoAVA} etain
their differ en%‘?lg‘)‘t’gn S%R%rﬁ%stl npréle 8?1 ?Maufeg?sﬁdé‘gfrua%gﬁfgeﬁr fotr?rf:’%zéﬁ@%é), al .
Chem Bi ol | nt eP@Birddnset 30 ML PAS{at 9 4) )1 02Nd 0S5(@99 B ER&ihi VB K102l HCNem-
Infection and pernmssive to the viral genone replication (Fournier C et

a:c . hJ. Gen Vi rBiol Imoraptigna. 3744 -4510987)-. Thacviapidisi of the csléy bafpisapipting Was bank
hov'3.0 and Cri o W EA e 0 G R TG et B PR SREE R ece”

patients was cmedinieokad placéd idtB\b0omimHpMstic disheagrecsged vigarpligehChheRNA was

quantitated by the Roche npnitor and genotyped by a |ine probe assay
(1 nno- Li pa HCMONg-termnseaemrieac qudtyre mediupm copgigisied Wihams Eopeplapentehes i n

smal | aliquotsgj dgr ol.d, fy eezi Ay e5e:
experinments the bggl?rfc{gil g“aggogd?%eérﬁol'y%e?fttc%q%lfltigw' [I%ghﬂﬂlzg?%g@%@pﬁ&s/ m )
was used. medium was subsequently renewed every 48 hours. Cultures were maintained at

37°C in a humid atmosphere of air and 5% carbon dioxide. Under these culture
conditions, human hepatocytes retain their differentiated phenotype for at least 35
days (Ferrini JB. Et al. Chem-Biol Interactions 107:31-45 (1997)) and are
sensitive to HCV Infection and permissive to the viral genome replication
(Fournier C. et al. J. Gen Virol. 79:2367-2374 (1998)).

HCV-positive serum sample: A bank of human sera from patients tested
anti-HCV antibody-positive by the EIA HCV 3.0 and Chiron RIBA HCV 3.0 SIA
has been established. None of these patients was co-Infected with HBV or HIV.
In each serum sample HCV RNA was quantitated by the Roche monitor and
genotyped by a line probe assay (Inno-Lipa HCV II, Innogenetics). Serum
samples were stored at -80°C, ih small aliquots in order to avoid freezing-thawing
cycles. In these experiments the sample S42 (genotype 1b; viral load: 410 000
copies/ml) was used.

For infection and subsequent treatments, hepatocyte cultures were
transferred under sterile conditions to a P3-laboratory (high confinement for
human-IFNectious micro-organisms). Three days after plating, when the cells had
recovered from the traumatism of isolation, in vitro infection of hepatocytes was

performed by an overnight incubation with 25uL of HCV-positive serum sample



For infection and subsequent treatnents, hepatocyte cultures were
transferred under sterile conditions to a P3-laboratory (high confinenent
for human-1FNectious mcro-organisns). Three days after platingg Book he
cells had recovered fromthe traumatismof isolation, in vitro infection
of hepatocytes was performed by an overrdfght incubation with 25L of
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RNA was di ssol v f dieth p rocarbo ate DEPC) -treated water and
quantifi ed. Onl’-S“gD EpHgg{l felﬁﬁﬁf?“qi?l\b& fi)& i dF)z &l frpatmeRls WereatAiteh OBt 4 ¢ r Tt h

RT- PCR assay. Jg,gy@id possible contamination, the strand-specific RT-PCR
assay was carried out sequentially using three different roons: a pre-PCR
room a PCR room aAad day pbgiosPIﬂﬁqtlonmhd?dedxrms&ﬂsvezdnowd 14nd thgf cultures
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(1987)). The precipitated RNA was dissolved in 50 pL of diethylpyrocarbonate
(DEPC)-treated water and quantified. One pg of cellular RNA was analyzed in
the strand-specific rTth RT-PCR assay.

To avoid possible contamination, the strand-specific RT-PCR assay was
carried out sequentially using three different rooms: a pre-PCR room, a PCR
room and a post-PCR room. RNA dissolved in 10 pul of DEPC-treated water was
covered with mineral oil and heated at 95°C for 1 min. The temperature was
lowered to 70°C and 10 ul of preheated cDNA reaction mixture was added. The
temperature was then dropped to 60°C for 2 min for annealing and the cDNA
reaction was performed for 20 min at 70°C using the rTth DNA polymerase

(Perkin-Elmer). The temperature was maintained at 70°C while 40 ul of

prewarmed buffer containing EGTA as chelator of Mn2t was added to suppress
the rTth RT activity. Reaction tubes were held at 70°C while 40 pl of prewarmed
PCR mixture was added. The PCR conditions, performed on Gene Amp ® PCR-
System 9600 (Perkin-Elmer), consisted of an initial cycle at 94°C for 1 min, 50
cycles at 94°C for 15 sec, 58°C for 30 sec, 72°C for 30 sec and a final extension

step at 72 °C for 7 min. For positive strand HCV RNA assay, the nucleotide



(Perkin-Elnmer). The tenperature was mai ntained at 70C while 40 | of

prewar med buffer containing EGTA as chel ator of M2+ was added to suppress
the rTth RT activity. Reaction tubes were held at 70C while 40 3% BEP 2808
prewar med PCR m xture was added. The PCR conditions, perforned on Gene Anp
(r) PCR- System 9600 (PerKkin-Elner), congfsted of an initial cycle at 94C
for 1 mn, 50 <& u%lngs at 9f4C f%ﬁ 15 sec, 58C for. 30 secpﬁ 72C for 30.sec and
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was strongly inhibited. The results C jstent with the view that the
(oR m ont be Adiee S 8t Bl EoaEldor R T b ERey B SR mer o
antibodies to LDLR FigA 3 ShoWws tat @b proaitteornyPitediQOW hdgaflvd @EHHC iif ghaMAD

specific for LDLR Specific cDNA is synthesized with olygonucl eotides
conpl ement ary Precencpeofsthee Mpbsfageine lelkbn wrp fHHwpninhibiehdaveulerailil 10dr i abl e

domain (oligo r om: 5..0f th hexon 0 he . Li.ght i
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CDNAs are obt avaedossiseifwithine Ricondeciae LiDg R/ aigabt @ régiodfor {Speci fic for
LDLR) of the heavy chain, and the other the variable region (specific

Example 11 Production of chimeric antibodies to LDLR

mRNA is purified from a hybridoma line producing mAb specific for
LDLR.

Specific ¢cDNA is synthesized with olygonucleotides complementary to
the 5° end of the exon CHi from the heavy chain variable domain (oligo 1) and
from the 5° of the Cxhexon of the light chain variable domain (oligo 2) using the
purified mRNA as the template.

Two cDNAs are obtained one of which encode the variable region
(specific for LDLR) of the heavy chain, and the other the variable region (specific
for the LDLR) of the light chain. The cDNAs are cloned and sequenced.

For the construction of the chimeric heavy chain, the variable region of a
cloned human Ig heavy chain gene is exchanged ( using genetic manipulations)
for the cloned DNA encoding the mouse variable domain (specific for LDLR) of
the heavy chain. The genetic manipulations include excition of the variable
region from the human Ig, using specific restriction enzymes and ligation of the
mouse variable region. The same procedure is performed to obtain the chimeric

light chain.



for the LDLR) of the light chain. The cDNAs are cloned and sequenced. For
the construction of the chineric heavy chain, the variable region of a
cloned human I g heavy chain gene is exchanged ( using genetic 89 SEP 205
mani pul ations) for the cloned DNA encodi ng the nouse variable domain
(specific for LDLR) of the heavy chain. 2Phe genetic mani pul ations include
excition of the variable reg]i on fromthf—hwn | g, using specjific
restriction enzymes SHdMaYat |28 FXBIeSIPR PlasifSrs SPTSHHFEdy i 1BRUAHRRethea e

procedure is pegfRifeded s Cfﬂgitsn .e('fjle ExmathgQ)itHE?ﬁﬂc@udiﬁg;jﬁgtchﬁrtf@fcnliglg_c%ai§%ﬁré@005 29

Two manmal i an expression’p s are constructed, one including t
chi meri ¢ heavy Bitavertgene @ad td lvetratshet thenleytudiomg ceHdéine $eri c | i ght chain

gene. Both vectors _are used to transfect the hybri cell i SP6) .
The production of LS&‘%%‘%@?PPF@f @Li%sﬁe@ g 1B§€S@€F‘§Ag]ggi‘%\/8§f’v§§tﬁmgq’%8 s
using culture sQUB Qftuter | 1t it DEth
affinity of the %hcl n%risgﬂﬁatﬁ? %‘gsg%/m%lgC%I?Ss%ﬁeg(gﬁgf}?%ﬁ%gg?tt)}%e Mrtl)l Bi agore.
Exanpl e 12 Prepamairicamtibbdyt todtsdipend & morderédist Barereengi neered to contain
human i mmunogl obulin gene | oci (xenom ce) and preparati on of human nmAb
agai nst hLDLR Xenom ce preparation is described in W 98/24893 and Mendez

MJ. et al Nature genetics 15:146-56(1997). Human-yeast artificial
chronmosone (YA Iiiri\éi es are screened for | YACs containing the human
heavy chain vari*dBpée é‘.rswrglgswf tygyygep ymice Aat e sty epet Hotenting he
met hod of choi daMimelmmyaegloBulin gege dpejaengnicehand prgparationgef haman The
YACs are char aotAh pagaidsthLIZoBt hern bl ot anal ysis and by Pul se Field

E ect rophor st s (PRGE)., NG YACRAOULE, b0eL IR LBB 460 £, DL 3B o

regions in germline con 1on. irzatron o e ovérl appi ng

sequences cont ai N&drel gentte 184@%-56(1997).YACs are reconbi ned i n yeast by
stepwi se reconbi nation strategy. Prior to reconbination the 3" end YAC
(with the V regi on)HumapiygastedtifisiabpRrnespmet Qoh€) livagricsr areTsracegied (6t ur e of

reconbi ned YACy o CQRHiGillE theurhdnFead) AnQWalEAIE region (about 1000 kb) (YAC
cloning method is the method of choice when inserts sizes bigger of 100 kb are
required).

The YACs are characterized by Southern blot analysis and by Pulse Field
Electrophoresis (PFGE). The YACs should include the Cp C§, Dh and Vh
regions in germ line configuration.

Through utilization of the overlapping sequences contained in the YACs,
the YACs are recombined in yeast by stepwise recombination strategy. Prior to
recombination the 3” end YAC (with the V region) is ligated to HPRT selectable
marker. The structure of recombined YAC is confirmed by PFGE and Soutlern
blot analysis (presence of the human heavy chain locus from C region to Vh
region in germline configuration).

The YAC acentric arm is targeted with a vector bgaring the complete y2
constant region, mouse enhancer, neomycin resistance gene, to yield the final
heavy chain containing the whole variable region i.e. 82 Vh genes, 6 Jh genes and
3 different constant regions Cp C§ Cy with their corresponding regulatory
sequences. This YAC is designated yH2. This construct is used for the production
of the Xenomouse.

A similar strategy to the one used above is utilized for the reconstruction

of the kappa loci, only that: neomycin selection marker is ligated to the



bl ot anal ysis (presence of the human heavy chain locus fromC region to Vh
region in germine configuration). The YAC acentric armis targeted with a
vector bearing the conplete y2 constant region, nouse enhancer,l GeSHER/ gjps-
resi stance gene, to yield the final heavy chain containing the whole
variable region i.e. 82 Vh genes, 6 Jh géhes and 3 different constant
regions CCS Cy with their correspondi ng—Tequlatory _sequences, This YAC is
desi gnat ed yH2 ."CCPHi;tEUCE;‘@nX%E‘f’“tiﬂ@nﬂsg@ Wisle ¢ Epf’pﬁ)%uytuﬁo off qesignated
Xenonouse. A sipgbhlar strategy to the one used above is utilized for the
reconstruction” of the kappa loci, only that: neonycin selection marker is
ligated to the 0 9 SEEL0%kIBAg theerldh ate inabéue¥AGtodéthtal niarfgsibhef Widl e

kappa loci. This YAC is desjgnated. vy YACs. cant aj. nij, t he _yH2 are

i ntroduced i nt 6OEZNHS Keasf;s ﬁ%ﬁ@?%w%ﬂﬁ%dgg%ﬁ@tﬁlﬁéﬂggﬂme géﬁglrlsopl ast
with HPRT defi g T P it dav,

sel ected. Posi ﬁp;kg’f %ﬁﬁ’gs@%ﬁgggggﬁﬁiJ§ﬁ“é°“§§§ﬁ;%r§§§é§§éd %gﬁa?hgr%%@gfot S
and by CHEF bl Sbtutheral YleissandChp HSER bidtadnaiyi. thends ndoatiniggi2he YAt ay 2

sel ect ed. Intrgdégcgti on and selection of yK2 YACin ES cells is perforned
similarly as fEelacEdr yH2 YAC. YH2 containing ES cells are

mi croi njected into [éaGafoALR/sEloidd SYIEP YRS in HOECIRN BBt ndiffay Oduced

are evaluated for germline transmssi'on to offspring. yH2 an
yK2-t r ansgeni candeseritzddobyldzl Ywi@.h DI m ce (honpbzygous for gene

targeted-inactivate use heavy and kappa chain | oci). Each o H2; DI
transgenic strains gﬁgo 6?%‘6‘_”\‘/&& .#Syy@ﬁl,lh ;ﬁg r%“sr@’é’iﬁcf?dst"%tai HOuE* g‘g%@@?%
Xenormouse  Strghii§eyEECPRSt L@ Nm@fes Bchﬁiukecﬂ%@' eRIENEd aRd %&trrl brgly

production in Xenonouse is evaluated by flow cytonmetry and ELCI SA. The
i muni zat i on ofransensmousefisgriger f or red as described in exanple 2. The

methods for the hybrhAomR PrEPLAAR RS AC0EE WilPDP hi®OGbioFeous for
gene targeted-inactivated mouse heavy and kappa chain loci). Each of the yH2;DI
transgenic strains are bred with yK2;DI transgenic strain to generate Xenomouse
strains.

Reconstitution of B-cell development and antibody production in
Xenomouse is evaluated by flow cytometry and ELISA.

The immunization of xenomouse is performed as described in example 2.

The methods for the hybridoma preparation and screening of positive
clones are similar to those described in examples 3 and 4.

Hybridoma clones 12.6, 28, 29.8, 30 and 50.30 were deposited at the
Collection Nationale de Culture de Microorganismes (CNCM), Institut Pasteur,
Paris, under the Budapest Treaty and were accorded deposit Nos. 1-2390, 1-2391,
[-2392, 1-2393 and 1-2394, respectively.
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and binds human sol ubl e LDL receptor and fragnents thereof, except

nonocl onal gt TROdY¥e §ilaifOf, wHafeih tHal bidihaPintibbay, rcﬂl?ﬁériéaérit@@d)Dfullgepat itis
Cvirus. 2. The use of claim1, wherein the monoclonal antib inmeric

anti body, ful | yhumaesd %’E'Boghtﬁnﬂﬁd‘y ID gntibady,f fragmentiheisets O(QFa"fqdﬁnent

thereof is obtajifchilNg ahifEE Wil REmanEoabiE LHLRRA2GL NBNKE PluHizheoldbleR+291,
i.e. the human soluble receptor formincluding the am no acid sequence

form Asp+4 to degeptonfogp ing %@W'%Pﬂ%ﬁ@l@@@@qﬁ%é@ G+28Aef use of

claim1l or 2, V\{(p,grr@mntsbﬁ,bmrm_q:kgg@]en@@tl body is generated by hybridoma
clone 12.6, clone 28 or clone 29.8. 4. A nonoclonal antibody expressed by

hybri donme clone 12.6 deposited at the CNCM under No. 1-2390. 5. A
nonocl onal  ant i Pedysdf cRFRMesTTe dhBleilHRhéHTRNSl MiBoRSis deReatdas, at the

hybridoma clone 12.6, clone 28 or clone 29.8.

4. A monoclonal antibody expressed by hybridoma clone 12.6 deposited at the
CNCM under No. 1-2390.

5. A monoclonal antibody by expressed by hybridoma clone 28 deposited at the
CNCM under No. 1-2391.

6. A monoclonal antibody expressed by hybridoma clone 29.8 deposited at the
CNCM under No. 1-2392.

7. A monoclonal antibody expressed by hybridoma clone 30 deposited at the
CNCM under No. 1-2393.

8. A monoclonal antibody expressed by hybridoma clone 50.30 deposited at the
CNCM under No.1-2394.

9. The monoclonal antibody according to any one of claims 4 to 8 that belongs

to the immunoglobulin isotype 1gG; or IgM.

10. The monoclonal antibody, according any one of claims 4 to 9 that specifically

recognizes human soluble LDL receptor in Western Blot analysis.



CNCM under No. 1-2391. 6. A nonoclonal antibody expressed by hybri doma
clone 29.8 deposited at the CNCM under No. 1-2392. 7. A nonocl onal

anti body expressed by hybridoma cl one 30 deposited at the CNCMj@nger 2005.
1-2393. 8. A nonocl onal antibody expressed by hybri doma cl one 50. 30
deposited at the CNCM under No. 1- 23¢4 9. The nonoclonal anti body
according to any one of clains 4 to 8 that belongs to the i mmunogl obulin

i sotype 1gGl or IgM 10. The nonocl onal antibody, according any one of
claims 4 to 9, that specifically recognizes human sol uble LDL receptor in
Western Bl ot #ha ybridomalciobe SER @&poSite3iatiiie CACH imded Oloeld -23%Ehe 12. 6
deposited at the CNCM under No. 1-2390. 12. A hybridoma clone 28 deposited
at the CNCM under No. 1-2391. 13. A hybridona clone 29.8 deposited at the
CNCM under Nol2l A2888doma 4loné 2B ylepositerat tHeoDWCBIUNdeplsilt23@1at t he CNCM under
No. 1-2393. 15. A hybridoma cl one 50. 30 deposited at the CNCM under

No. 1-2394. 16. A nethod for the detection and/or the quantitation of human
sol ubl e LDLR, 13. wtiyblideroapions 29.8tdepositeel aitheaCNOMVIridendlb.1a2892body accor di ng
to any one of clainms 4 to 9, or the nonoclonal antibody as defined in any
of claimse 1 to 3. 17. A nethod for preparing a nonocl onal anti body

conpri si ng grenAngbadsrhaolede 30yibpogitedat thergMCHiungeaNspi2308. cel | from a
manmal i muni zed with highly purified human sol uble LDLR+291, i.e. the
human sol ubl e LDLR form including the am no acid sequence from Asp+4 to

G u+291 of thes. AuyBridorhdbiBhé 6088 depositat cit thehTMOGRIMdETr K6, 14E308r ogeni C

| ymphoid cell in liquid nmediumor mamral i an abdonmen to allow the hybri doma
to produce and accunul ate the nonocl onal antibody. 18. A nmethod for
purifying hum@nAl:ﬁzhﬁbd fdﬂ'tmivectéurpn ane®r therjuaatitalich ¢ Himia@rdohlble IKDIR,ai ni ng
crude human LDLRPW{1 t he noc onal anti baj yaaccor di Bﬂ ;o an one of
clains 4 to 9, YPCPEBMRERGC ‘BHﬁ?Oa?]mOBB?J?” anipady REEPrAiRg ?19”36 Nefainms 1 to

3. claims 4 to 9, or the monoclonal antibody as defined in any of claims 1 to 3.

17. A method for preparing @ monoclonal antibody comprising growing a cloned
hybridoma comprising a spleen cell from a mammal immunized with highly
purified human soluble LDLR+291, i.e. the human soluble LDLR form
including the amino acid sequence from Asp+4 to Glu+291 of the human
LDLR sequence, and a homogenic or heterogenic nynphoid cell in liquid
medium or mammalian abdomen to allow the hybridoma to produce and

accumulate the monoclonal antibody.

18. A method for purifying human LDLR, which comprises contacting a material
contairing crude human LDLR with the monoclonal antibody according to any
one of claims 4 to 9, or the monoclonal antibody as defined in any of claims 1
to 3.



