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antibody is referre di otype (id). The nol ecul ar structure of an
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association. ldiotypes are serologically defined entities since éction
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(often referred to as Ab2). Based on the assunption that
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l)nI ?Lgp:nl mc APy %ﬁp‘gcﬁi&?ﬁﬁ%wﬂﬁgt i's engaged in antigen recognition.

Those i di otypes which conformationaliy mmc an ant | genl C epitope are

call ed the .internal of epitope. S ntigen
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antibodies or cell-surface receptors of the system through the idiotopes that it displays.

Many studies have indeed demonstrated that idiotypic and anti-idiotypic receptors are
present on the surface of both B- and T-lymphocytes as well as on secreted antibodies.

When the binding between Ab1 and Ab2 is inhibited by the antigen to which Ab1 is
directed, the idiotype is considered to be binding-site-reiated, since it involves a site on
the antibody variable domain that Is engaged in antigen recognition. Those idiotypes
which conformationally mimic an antigenic epitope are called the internal image of that
epitope. Since both an Ab2 and an antigen bind to the relevant Ab1, they may share a
similar three-dimensional conformation which represents the internal image of the given
antigen. Internal image anti-idiotypic antibodies in principle can be seen as substitute of
the antigen from which they have been derived via the Idiotypic network. Therefore these

surrogate antigens may be used in active immunization protocols. For example they offer



As the result of the introduction of the hybridoma technol ogy nonocl onal
antibodies (Mats), nostly of nouse origin, have been made to mapy types of
human cancer. Al nost nost of the nmarkers defined by xenogeneic 65}& epnngt
strictly tunor specific but are differentiation antigens shared by tunor's
and certain normal and/or fetal tissues. Therefore, they are best referred
to as tunor associ ated antigens (TAAs)., Wether human tunor markers
detected by xenogenei c Mabs are capabl eof evoking an antitunor response in
cancer patients, and whether such antigens are indeed related to the
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bel ongs to a group of viruses that have been intensively studied over the

past two Beed. \dRis $t3aee ohiher diseasafadiuant settinglrcopyertianshehemethera-t he RNA
is turned into DNA and inserted Into the host cell, which is then duped
Into treating the virus's genes as its own. H 'V can remain [atent in these
cells for years, safe fromattack by the body's i mune system and blindly
copied each tine the host cell divides. Only In case of 2 1 JAN 2003 -4
triggering rapid viral replication by activation of the infected cells the
produced virus .,



particles kill these cells and spill into the bl oodstream Because of the
specific features of H'V a cure by elimnation of both the virus, and the
proviral genetic information already transcribed into the hunman béndANf 411151
already infected patients (s hard to achieve. Therefore, nost therapeutic
attenpts have been concentrated on agents that slow down the devel opnent of
the disease by interfering with essential steps for the viral replication.
Prevention of H V-infection and therapeGPTc Intervention in already
infected patients by neans of a safe and effective vaccine is a ngjor goal.
Sever al vacdneag&pr oaches are tested |ﬂmsF‘r eclinlcal  or earl@gﬁ clinjcal

phases. THReyliGARPTRATHASATBJalhgr YASURCPSS PHEYSIy indugtion ¢ geeFific,antitumal ar | v

on the ’ﬁBjiﬂﬁwuﬁW%lt QRS tile/ eP RHiRHRI Nodithia? UisehBE VR irkhBhikatidPC Gk 'dppebgridtgine
response to the virus consists of antibodies to all viral proteins as well
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HI V- i nf ect,] 0 (IR i | ess of the disease
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H V-infected cells jn Vvitro and in vivo,express on their _suyrface an altered
ol ycosyt acbtedes BEER-2 taohs Ueer Torir e BEFuinihineN hobsdiain nMHeIRL ¢ h s
antigen neaR&drl y occurs only during certain fetal devel opnent stages and is
al so associated with a variety of malignancies, the expression on

HI V-Infected cells may reflect their altered differentiation status induced
by retrovithal ulorRBEQHABE | L&Ms TheKRsaERhridd idetebHinBAC RhiRRAS isP Bxpr8ssyad! es
an uni que cellular host reaction to the transfection of the human genom by
HI V. 2 Buing\codRyn stagesref embryemio deyplaPHeriicis AIMeEi netilmmyBspeesiedy itself he

gl ycosy! atyg\evBR ftndefohaCintiiBRtypl &tibsdies tAbS -aglinel BRS5-2) (A NPREE MtdrRal he
gl ycosyl ation pattern of Infected cells producing H 'V are al'so found on

free rel eddage Q‘iOPa@ieEé’b’tfP%Q'@@ing |5ﬁuetyr?_éeam@é@f tWeBVéﬁVeﬁftﬂﬂén greyusehil derei n of
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determ nants. Thus, the Lew s Y ol I gosacchari de represenfs a specitic host
response expressed both on H V-infected cells and free H V-particles. Based
on the abqyed@56% l?éde{p%@iﬂueéﬁtda%ﬁ NEpithEIM SridinSthbUSwit & Libbhidtate

i mportant requirenents Tor the use in a Vvacclnatfron strategy agalhs? bot h
free virusntigeh isialsa infelved th thelpathogPoesis ef infaction ith ynenhioswunodefitiemay t o
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differenti [ - Lew i S,al of ni itself. No
nat urar 1 SRR s THND, TrmutaRP T el TR Bl et peoRiple
However, vothcl iowpalrediodli-miediatedyipimunity thd absahste (yhiphopeja) psticuBifyredudedbl )
with internal i roperil es resenblin tructural epitopes of the
Lewis Y aﬁeﬁ’aéh-%gh%é{?%s&%ﬁ @@ls Pﬁ?ﬂ}@t‘?r%&(? bﬁr%BWY%@?ﬁ@ tgﬁdst"ﬁ'é?' peutic
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strain. In addition to t rophyl acti c t herapeuti c use as uni que
vacdnes, MERYEHEMS Si%@ﬁﬁs'ﬁﬂ%ﬁg% %WPfefi(ﬁﬁggti bodi es are highly specific
reagents for the idiotype of the antibody fromwhich they have been
generated. They al nost exclusively recogni ze the binding region of Abl.
This r ecogﬁ'ﬂ?’t’?e 9549 ALFPAUR ef Y'ﬁ-@éﬁg’fﬁﬂé‘ﬁt’e Beenintrasivalyt dudiedh arardhe pastywo |

ot her Wor GfgcadddDWhahi aefro@Rlls invadelaurntel &t @hinv4 il #6d RRA 13 nEPINRFONA Whi ch
consi sts of the unique idiotype of ébtl inits correct three-dinensional

shape. Théndfinseged injpdre hegticell,gvhieihis themedurad IRtoctsraYag A Wrusis ganes @stlts
F(ab') 2, JmabHIdGnFen{diRWIBRL R 1REsd BdiisHfor Yahts, 3dfe! Rorh ! ditaekl dyClie ViRIdy &N S
(switch variants consist of different constant regions) e.g. ‘nurine’l gQa,
| g&2b, | gdmmupgtsystear end Hlingdly caepiedaeadhdiime ythe host celldidides oRQnlyt Ini easei efhl y
specific recognition pattern of internal image anti-id Mabs al so i ncl udes
variants of a parent nurine Mab obtai ned by reconbi nant DNA technol ogy. In
order to overcone possible problens of repeated use of nurine antibodies
for passive i mmunot herapy in humans) nouse/ human chi neric Mabs can be
gener ated by 2 1 JAN 2Q03 -6 conbining the variabl e domains of the parent
murine Mab of choice wth human constant ~~ ~ regions. For the detection of

o o N - o o r o o b



to those of naturally occuring human i munogiobulins. Internal inage
anti-ld Mabs generated against the parent nurine Abl al so recognliﬁ ?B ﬂm3
chinmeric antibodies derived thereof. Thus, such anti-idiotypic M é
useful reagents for the spedfic and sensitive guantitative deternination of
e.g. serum concentrations of nouse/human chinmeric Mabs in the presence of a
huge excess of nornmal human i mmunogl obulins. To further inprove the
properties of Mabs with therapeuticall y4-nteresting properties for uses in
passi ve i nmunot herapy, "fully humani zed" anti bodi es can be constructed by
reconmbi nant DNA technol ogy in which only the m ni num necessary parts of the
parent nmoiggeraigt idpRIdyiral troglicatsi bg nefivationt of teletisfetiedi detls e ipputiicéLiRes , are
conbined wth human vari abl e reglon framewor ks and hunman constant regions.
For the deatliges KHdnessralls god sBiH e the,Rl9edstre@M. y hunani zed" Mabs) sequence
honol ogy and nol ecul ar nodeling is used to select a conbination of nouse
and human_sequence el enents that would further reduce inmmunogenicity while

ret ai ni ngBeRrsiohdiengPasiisierturessof Hi¥ra gy Byrligvnationiohhgh hatvrus aned
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t he conbi witmgsseatialanepy fot thsnemahte@hcaﬂom mage anti body") Thus) anti-idiotypic
Mabs bearing the above nentioned property are especially useful reagents
for the specific and sensitive quantitative determ nation of e.g. serum
concent r aPievarstionf of{HilVHpfebtioraand Stbr4pElRe ntervbretidh iMabsadynintevtedppativetscisy of a

huge excess_of .nor ogl.obul i S i nvention _concerns
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i nternal tes®wgdn @rﬁahnncdn artgeplycbhaibhn fredbesTHepRe mdnlybased on airalasiuchuves es
BR55-2 (Abl "E ga the invention is t use of these

anti-idi of% tLg‘aﬁ'/'a igyigrly on_the s ma’°’ envelape glygoprotqi gplelh it i ¢ and prophyl acti ¢
i nmuni zati on agai nst cancer of eplthellal origin and - small cell lung
cancer as_wel |l as agai nst diseases caused by H V-infection. Furthernore the

use of t hER&NAHEY OGPUFiNgIBMNES EeSPERSE P?ethﬁl"@' Hp FoReiste of ApUboding gl ati ve

det er m nagroihstds el wﬁ@lwaﬁor%f thbebnunérnaamw %Meﬂ@ﬁlb Y35t ré8&tion tb fihe
speci fici tf(/ of BR55-2 including chinerized and fully humani zed variants (as
n
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i mmune responses, the ‘% nent of BR5 rine was chosen .
for i munbeteropeneityFef H ebYsmB@és mwirvgeﬁem@ﬁoﬁnoroﬂhmna% etnwpe1sae¢mms

agai nst tp&hlaﬁilﬁ)é Wﬂmzdé}ﬂlb%*akne Mab BR55-2, it is inportant to maxim ze

t he i mmunogeni ci order to raise an appropriate inmune response in the
syngenei ¢ host. Therefore the F(ab')2 fragment which is devoid of the

Fo-part (EhoavagF@ala i A SRR RREIS WEERSARIOL. BT GBMP! o t0

Keyhol e LI npet I'c carrier
het er obi f fner tvirasm dtavelingk v the dloodstraam,dgnd an¢thep ppaidst dollshtha) @re @ireadyt e

(=SPDP) [ h on et al che . 173,
123 1b7aredish e kpRE TS HIT R 365 iR B BSeoBhsn o heR R ot -
KLH- conj ugratitered glygoﬂaﬁc»ncbauemp ha:helyathememlﬁ thaﬂmdym-ateaddtmlmdt @s ticol
for the ge Frﬁt ) éﬁ ma&rl ne Na?t/)ﬂ Fol qgl eat ed | n| za% t he
mari ne sp?'egﬁ ey, gegurs, aly during g \Eﬂﬂﬂ 0 (for
exper i menassocidtidawitls aseariety) afpiatigdancies, the expression on HlV lnfected cells may

reflect thelr altered differentiation status induced by retroviral transformation. Therefore,

this surface phenotype resembles an unique csllular host reaction to the transfection of

the human genom by HIV.



For an appropriate selection of the cultured hybridoma cells a sequence 3
tests of their supernatants was perforned. This sel ection was bdbéd]bﬁ Uﬁ
following criteria: a) Secretion rate of hybridonas by determ nation of the
concentration of marine 1gGin the supernatants (for experinental details
see exanple 2). Cells producing high anobunts of marine 1gG were subcl oned
to single cell cultures. 2 1 JAN 2d03s5-g_ b) Binding of selected
supernatants to the F(ab')2-fragnent of BR55-2lnurine IgG3 (for

experinmental details see exanple 3). c¢) Inhibition of binding of

BR55- 2/ muThen @1V géalope dhgsspsotain aat;iegennﬁmswtﬁweglﬁéBRStndsrumima:hbreqaat tig@ncer

cells by.selecte per.nat ant s 0 er| nt al. det ai ee exanpl.e 4).

The ©act diieciaicals HBH A Gob I hdlveat SRNAgHer R ORGP PRI 1| os
of Ab2's. HMard‘rursbnreurhd;Gaafrwréusﬁse\ﬂav.r@nbamaeBRﬁﬁc&as\éaﬁed&e@hé @hvdibpeli Ng i n
order to mnimze detection of Ab2's reco ni zi ng remai ni g\gmconstant regi ons

of the F(@yeopmteipfnEi¥ ggnesisinosyal cells *F@‘G?Po[] 8§ ?fokewlrm(irfaskahydigte Thi s
test was QRLhahdmd TH?lsatW@éWlbt\thd’cﬁamﬁ@é rB5resshtod §H@%lflk9@$?§é§§@ﬁ%é ation

determned 1n test a) (exanple 2).° Furthernore an excess of

nmouse- | g@xpegssad eth beHt\hlnf,eqtﬁmWﬂEtalnérﬁfeékﬂié(rnms in order to avoid any
detection of Ab2's that are not specific for the idiotype of BR55-2.
Hybri domas were chosen which produce 1gG with an inhibition capacity of
nmor e t hanB&sth ¢n nthe Eboive Weséribleld minsigeratioBRE®- Rewiarv nteudtyg@falfiisoin fuetaBKBRS
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SubsequencSih‘erentiation antigen, Lewis Y is almost not immunogenic by itself. No natural immune
response against this antigen has been detected in man. However, monoclonal
anti-idiotypic antibodies (Ab2) against BR55-2 (Ab1) with Internal image properties by
resembling structural epitopes of the Lewis Y antigen may be useful for induction of
prophylactic and therapeutic immunity against both free HIV and HiV-infected cells

independent of virus strain.

In addition to their prophylactic and therapeutic use as unique vaccines, monoclonal
internal image anti-id antibodies are highly specific reagents for the idiotype of the
antibody from which they have been generated. They almost exclusively recognize the
binding region of Ab1. This recognition pattern is independent of other determinants of
Ab1. In other words, appropriate anti-id Mabs selectively define any molecule which
consists of the unique idiotype of Ab1 in its correct three-dimensional shape. Therefore,
these anti-id Mabs bind with comparable affinity to F(ab'),-, Fab- and Fv-fragments of
Ab1 as well as to its switch variants (switch variants consist of different constant regions,
e.g. murine |lgG2a, IgG2b, IgG1, but share the identical idiotype). In addition, this highly
specific recognition pattern of internal image anti-id Mabs also includes variants of a
parent murine Mab obtained by recombinant DNA technology.

In order to overcome possible problems of repeated use of murine antibodies for passive

immunotherapy in humans, mouse/human chimeric Mabs can be generated by



purification. Each supernatant containing the respective anti-id BR55-2 Mab
was purified using i munoaffinity chromatography. In general, & j
chromat ography is based on the interaction between an i rmobi i z&d Aﬁr&ﬂm
and the substance of interest. In the case of anti-idiotypic anti bod| es
BR55-2, the highly specific ligand for the affinity colum is Mb

BR55- 2l nuri ne 1 g&a whi ch binds the ant4e- di otypi c Mabs of choice (for
experinmental details see exanple 5). JZ ~'"~A~" ~~:~3" _g_ The degree of
purity of the isolated anti-id BR55-2 Mabs (E4) Cl1 ) B3, B9, G5, (@) was

~. ' test s&}nmwnﬁw WriaBR ddntdifs mﬁbg %GheR 0N ab BRERDEARINY human constant
si ze- ex@usi on- chr omat o%ra phy, SDS-PACGE and isoelectric focussing. Purity

of all ‘i sediansi Eerghepstec CRaBOUseAUMaTFhIBRe MaRe in B¥mar safumshighly
exanpl e 6gpadferbifants &e%d@g@l §itdd thesd QamMenRE n&bs%eéa%wetahnreblo%ﬁa%ﬁuéan and

2). The pur| fred anti-id bs were quantitatively characterized

det er mi nata msgfoftmra"sc@paulngthman mmﬁPglbbWGﬁn@tgﬂhaBMQﬂmh N@bs g&@ to
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based on inhtaé presente dlya hOggemelsatoenanmaMthaashpmmegrbbultdse t unor associ at ed

ant | bodi ede sy miauE Bt wePeriak of biabr dunerier el ers ARG atkiés i hnbs
(Ab2) havese's hl ;IMHSWQ imeRdlothieeagyy "ﬁ:llynﬂuafantz@dt anafibadiesAbdn bd whsttuntad bje

i mmune res ev nyni |o W th t|-|d BR55- 2 I\/ab shoul d be
Speciti ¢ FPmBEArLONAdaehnglaty o  fieoRiniBNm flecpssappats,Blie #arent
protecti Vthoaélé ahtwmy thmwmméfnémantbeddté}muﬁﬁgi régbﬁmda’s)l amsurﬂaﬁédm.tw th
anti-id BR55-2 Mabs. For the investigation ropertl es of an

response PYBRA variakle fegien famewaekssanth Akmaa %@Fté"? Sz EQF i Aesigh F‘"‘i’ d

BR55- 2 #EdorftlctRInUBl Mhdsd Myl Gimdfized" Mdbsl SeqaértbeHbm¥REY - antNivbldulad
adj uvant is wdely used in different vaccines for human use. As a negative

control tMmedelingrigarHsedforselaat WNHMPE@HWF% apd bumamsequansatelesrentipithadci fi ¢
nouse- | gG;voulé‘fﬁxﬁﬁerf Ridlcd wunsgéd.&@swﬂw 'ré’tgmﬁ\ %ksmaﬁgap \9@&%&%&@&5 ed at

week 9 (for experinental detai sée exanp . Bindi serumlg to the
Lewi s Y aiftarpaimagssanti- idé\ﬁmemt%gqatwmwlmel oflthmearanm@rmetm mawi s Y

t t al
Getarrs seauhd® OBR GRARIATRs Ao v e LR OR A8  Afttaele SRS o, o
hunoral | mmune response both in rabbits and rhesus nonkeys. Ser um |l g of

I it ) ' v
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similar to that of its parent mouse antibody. .

b) The particular anti-id antibody exactly recognizes this 3-dimensional shape of the

combining regions (“true internal image antibody”)

Thus, anti-idiotypic Mabs bearing the above mentioned property are especially useful
reagents for the specific and sensitive quantitative determination of e.g. serum
concentrations of fully humanized (CDR-grafted) Mabs in the presence of a huge excess

of normal human immunoglobulins.

The present invention concerns the generation, production and characterization of murine
monoclonal internal image anti-idiotypic antibodies (Ab2) to monocional antibodies
BR55-2 (Ab1). A further part of the invention is the use of these anti-idiotypic Mabs for



"2 1 JAN 2003 negative WWMB cell line. In contrast, by immunization with
unspecl fic nouse-1gGl al nost ~~~ no tunor cell bi nd| ng serumilg 2 N ane
detected. These results are summarized in Table 1. in figures 4 nh RS i
representative |1g-binding curves obtained with pre- and i mmune sera of
rabbit- and rhesus nonkeys in a cell-ELISA (SKBRS cells) are shown. Binding
of serumlg of animals immunized with anti-1d BR55-2 #E4 to SKBR5 cel |l s can
still be detected at a serumdilution of 1:10 000. Two years after the
initial imunization course the respective rhesus nonkeys received a first
singl e boggfyd ﬂﬂbr%@ tg,”aer p@awladtré .ﬁ%ﬁ.z%n&ﬁégaﬁstwaﬁ@&qffebﬁhénauéﬁg.ﬁa@j In

t he sane, way a second single boost was given three years after initial

i muni zat isoall cell bing coreer aafwed rasfagaisst diseases cavgeddypdiViinteatien. Fagherimose see
exanpl e 8 r ol A ot al
numoral i MRS FlES iR SRERARE LR e Bl Releclid ARERLARGALE oolfinid

BR55- 2#E4 tivasf dettbedies rmemausfragnems Bihd delwaammnsmflcay df BR55-22#0E54dmg)at ed
to the mc titernpl or .experinmental detail.s le 13 In the
era of " aPeResd SR e n e R R aF eB e A e AR fe 8 st S une

af ter thegbhdraly appioania aidtiosd o geeetivisimmaldo-aifinigf pueificdtioa dfimaécutesdwitecond
boost. Ig bin ti-id 8R5 #E4 still is detected at serum

di | utions SB?C'de'th’fé%grb 'Ssatgsr?e?l\ﬂﬁi Fg\ﬁé?veﬁh?n'sti Il very significant titer is

found in sera before the boost injections. These results are shown in In

i £ unspdoi FUERMHIBNT paiB CHITAREERRE flont iBr. G HIVE” MGNOEIRIEA ™ °

nent i oned ab&Nﬂ-IbeOTYBmTWIEG ARANSTSTHEIDIOTVREIOF ANTBODIESBRESCE ed,
the serumtiters of Ig binding to anti-id BR55-2 #E4 are | ower than the

titers found in sera of nonkeys vaccinated with anti-id BR55-2#E4. Wil e

the | Mmunen §@aiRMSC Ainidi2e uhbesea aRFHER)R: imMTMBIréSidnyéd, hwelmasseqr grr@
nouse-1 gG cross-reacts with the constant regions of anti-id 2#E4, the

fraction &f BERe? FPH{JF\%‘9%’%ﬁ@ﬁsC@O%ﬁ'Tf@ét"@ﬂ”'ﬂ'éatpﬁe‘:‘l’ffb%ﬁ‘&%eﬁ%flé'l@”ﬁ@é‘PBﬁ’é of

the anti - intLriB\dra4s |Méb'ssadﬁlr§§tﬁégldlowscﬁ th€ piiring NAELE BRIBEW itl 8 ithPortdr@ 4é €S
9-10. For proof of the tunor specificity of the imune response after the

initial imMAXNZAthOMRYAGSRICHS NPT 19sraiserady IPPAPRIIALT tPuRs EespeRsstin the
i mruni zat 's?ﬁb"‘enei&' HAdt. %e@for%ﬁé‘?}éb%efrb%entgvh@h iSdevoid of the' Fe-part deavigd 9 1O

several Lew's Y anti ositive cancer cell lines (breast, gastric) colon

and smal | and PU”ft,C‘@F'On @ﬁﬁ@g@%ﬁbfé?ﬁ 538,768 wasseoupled4o Kevinale Vimpay Hemeeyami anona

cell line p e I n
rhesus rmrgkey)s tr eat e@% %%ﬁrr%-%hﬁgé éetgr‘é&ﬁ%ﬁo@%alﬁfégw grﬁccﬁrﬂhdy'l

i nuni zat iSel@-paridy @it propionate(=5BB 81 ataening toadesotipesianethedsy(JtGailssd etdd., t o
Lewi s Y andii@eR. qugt@g—;@y r cells still can be detected. Follow ng the

first boost 1 munization frénmendously increased titers of serumlg
specifically binding to Lewis Y antigen positive tunor cells are found in

ant i gen nogary 6% b infllhizal SEag phet il BLFbR RAGPLEMBR BB oy o

any tinme poeund compsxe adjovant hesedsorrmtylpe:ysprotmulrforzwd generbtlanwpmmnbanbmuse

1 gG . f oun: hser fore a

second bogJ ﬁ&wnhﬁu%hefgetaalgﬁnunﬁ]aélgngm} esuf’f'geaaﬁgér?flglgstwgﬁf ffﬁd %’2’?5 %@”n ed at
vari ous tinmelqnoa cdlislinertS &0 |(foEkkiaNthantdl dgtaiieses akartpledy. cel | |ines are shown
fn figures 11- 20. A simlar pattern of inmunoreactivity of Ig of different
nonkey sera before and after first imunization course as well as before
and after Ftohenfabpmbl;igé@sleciimrthéaﬂlhﬁéu P@b.:ndah&c::elneatieq@ér&bromm bmgﬁgggi ng
experinments to a ran r ration of Lew s en positjve

cells (foP”B‘?JB@ttanS’msaﬁ’erg’é‘Bﬁg'P@“%E‘%’e%’i?&rﬁﬂsebaff? °"‘I*H C&'@!’lﬂgtcé' elds sunmari zed
in Table 2. In order to further analyze in nore detail the hunoral immune
response induced, in rhesugermnke s by I mmuni zations with anti-id BR55-2

#E4, di ff & eRgCreliangats o\ yordemes ﬁ?}ﬁwély%t'%e?fé ¢ APRFRBIRHONTQf RErBR 186G DI umm
| oaded with matsupbma%ﬁar kderihaHdhiedbtaiR SRPBRIMASE 4)f @rengwubmgnﬁ@h

details see exanple 12). this selective one- steP procedure the conplete
hunor al rrmﬁf&mfré%ﬁbfﬁ%”ea@ﬁ Wete subcloned) taaBgle selkpultyres.separat ed from al |

ot her Irrelevant serumproteins. In a first experinent the Ig of a rhesus
nonkey i muni zed with anti-id BR55-2#E4 was i mmunopurified fromthe serum
obtained at week 9 after the Initial inmunization course. In a second
experinment the Ig of a rhesus nonkey imunized with anti-id BR55-2#E4 was

i munopurified fromthe pool ed sera obtained at week 4 and 9 after the
second boost. Based on their retention on the anti-id BR55-2#E4-col utm, the
obtained Ig-fractions specifically bind to various epitopes of the anti-id
BR55 2 #EA antlbody nDIecuIe These Ig fractlons contaln antlbodles agalnst

T [ —, - e -



"2 1 JA-J 203 -12 region of anti-ld BR55-2 #E4 (anti-idlotyplc i mune
response). Based on the idiotypic " I network theory nentioned in(il?e AN 'mg‘j
introduction, the latter portion (AB3) is espedally inportant sin it‘

exhi bits binding properties conparable to those of antibodies with
specificity of BR55-2 (ABl). The binding of the i munopurified Ig-fraction
fromthe pooled sera obtained at week 4-and 9 after the second boost and of
the flow through fraction to anti-id BR55-2#E4 was determ ned (for
experinmental details see exanple 13). Wile the I nmunopurified Igfraction
strongly My)nBindihg otisslbeted sBperhattitsdto the Flub)giragmest of @8RS5t B ufing IgGB(for

fl owthrough fraction. By this re%ul the selectivity and efficiency of
this i nﬁunop‘iﬁpief'weaﬁarg?faﬁ%f?ﬂ)ﬁan%pﬁﬁ ven (the results are shown in figure
21 ). Next, binding properties of the immunopurified Ig-fraction fromthe
pool ed sera obtai ned at week 4 and 9 after the second boost, of the flow

t hrough f reacthibition /i tinding Rl BASSA@ulng 9Q2R bt Lewis Hhantgan pesitiveeSKBRS(ABL )
wer e conpar SEREP I Dt i i ant
(BRES- 21 hamm ey P cgHAE Sol B SBleclel pemEirty MM BRA TR UlIE B0 o1
since it careXg@pireflected with the sane reagent used al so for detection of
the rhesus nonkey | g (goat-anti-human-I g/ peroxi dase which simlarily binds
also to the dosely related rhesus nonkey Ig). Al nost all tunor cell binding
reacti vi t yrhedattardestiik zlesigned ta be indivativefar intareal imggé peapertes. of B\b2AshiTher esul t
t he aossr R of .. he |, nd Vil ' | O ith. anti-id
BRSS9 sETne hfg?éEe%‘\lnwgclﬂﬁ%%n?%g n@bsogs'? ALK USES P ahdiRY %Z‘E‘%'s{gp%"\}’g'ﬁg

Fur t her nordetection af WbRghtecognizieg gbmainigi sortskent regidnangf ther E(@ht) Ffragmérteof

Bae o R g 503, Bsd For ikt “This, S4E ek HRRAMOEL % qpantitatve, ¢ i
porti on ofmdrimer basudrompthe ilg G edntantiatioe Het@rmined ¢H testi)c@xdmple 2p Rusthiimoreg

region of anti-id BR55-2 #E4 an ccor dj tQ .the network theor nly this
bort 1 on_ el PSS B WEPRGS FsBr 19 G omsan 4p s e SieRroeresrien

r ﬁmar kabl &;oiB&ﬁ@demﬂtri](Brhef_ Abxd mfaoérﬁtﬁb;e spagiforor m}?fidigiyfw o?RB$-@2¢H§lErmnﬁfs
rhesus nonkey sera the titer of the |myunopurifige -fraction appunts to
appr ox. 20’(?'%5‘7‘%”%?&#”95?? @%ﬂ%?ﬂg‘%g‘g’b‘fﬂ%ﬁ'y ﬁfdﬂN@/tWI‘" %é)%ﬁ@%l{gﬁ t unor
cel | bi ndighginging e BASES/MURhé RGILtolthe SKEH5 EifaReR/ humani zed 1gG  (the
results are shown In figure 22, for experinental details see exanples 10
and 12). A conparison of the binding properties of the inmunopurified

nonkey | g Usi3he Wst Procedures mehtiondR abovd Six lditaéht Al bridfdmas Ve il 56@ctledGL ON

the Lewis Y positive breast cancer cell |line SKBRS and the Lewi s Y negative
mel anoma @8R [expanged\fd. €31sBBvP0.i B6.fGYurd spohytridemas peaduse muriae 1g@1 &8i's see
exanpl e 1Qbtecll b@Yé?JBWhet Eﬁlsﬁ%slfrrgf&id ﬂ&nﬂﬂﬁocﬁ@ﬁ@%?p%&ﬂ&k&%@uﬁgﬁé fhbr ongl y

bind to the Lewi s positive cel I ne as descri above, both anti bodies
do not bi rieraeptsceffdydd)ly to the Lewl s Y negative cell line. By these
results the simlarity of the binding pattern of the AB3-fraction and the °
humani zed ABl variant is proven. A simlar pattern of immunoreactivity of
t he AB3-f rAicsiX byrbridamas swerepdwradit rolter diasiel (332C,U5% 1@ rte madiume G chandemfs of
the Lew s i) SKBRS | ) ' i,ye j;ne
VWD, Subst%n@?glédgﬁﬁ iﬁaofj gﬁrzeak&Bgﬁ? rasgg?'itngﬁnlksgwgg ;/éo we ectfaérds‘?géetLl éeAtLewi S
Y positi veeugtdationenbr anes (the results are shown in figure 24) for
experinmental details see exanple 11 ). The binding properties of the

i mmunopurified nonkey Ig (AB3) were further substantiated on several Lew s
Y posi ti veEdchnsmupetnatemt cetdinihg nies réspoative aetidid BIRSF-2 Mabewas gassitiod wsingncer ,

col on cang b t .cancer). The imunopusi.fied nonkey. | trongly, bi nds
Co a1t earmynedfiy] R iakony e du oA i FvpRp L To espd i ns
fexloleri _rrentiug!aradmrabétweemanemmmbillimdﬂga_ndﬁm tAB]substhrhcfbloaf)éntBl%‘iﬁ-laﬁﬁméa'speofl 9G3

ol | owi ng bi.ndi.ng to,. tunor S iates tunpr estruction via
activati or’f‘"h’f lmﬂﬁﬁngt?ch% %ﬁgﬁgcﬂ?ﬁq@ﬁ’é ?p?‘?‘f'ctrjp?g&@&?‘?'dh? @é‘f"& ﬁ‘?i”'@ﬁﬂ)%&apy for
tunor cel IBRESSY/mutihe WGRE whithstiadsTnakanti-iu@typisl Masg ob)éhélﬁaﬂgﬁi' Bapdrimentdlt h
anti-id BR55-2#E4, | m*rurﬁ?puri fied nonkey Ig (AB3) was use For this
exper i ment9etalg Sag8xaPReon was i munopurified (see above) from serum of a
fi esus nonkey obtained 9 weeks after the initial inmunization course with
anti-id BR55-2#E4. This AB3-fraction was conpared with BR55-2/murine |1gG&3
(AB1 ) in an ADCC experiment using human PBMC as effector cells (the

results are shown in figure 26, for experinental details see exanple 14).
The i nmunopurified AB3-fraction at higher concentrations nedi ates tunor



cell destruction via activation of human effector cells donparably to the
murine ABL. By this result the induction of selective tunor cell
cytotoxidty by vaccination with anti-id BR55-2#E4 i s denonst rate%.’ AN g&)@r
concentration of AB3 is required since only a certain portion of the )

i mmunopurifled Ig-fraction Is directed to the conbining region of anti-id
BR55-2 #E4 and only this portion is expegted to bind to the tunor cells and
to 21 ~~1."~1 ?~fl3 -14 nediate ADCC. As nentioned in the introduction,
it is known that the Lewis Y carbohydrate antigen is al so expressed on
human | eud’@e;degsea affpedtyed thé lshlatdd\hntqu BéS&e Mabs (B €511 Bat RS, G Gf)wdisng

behavi or serum I B #E4 or
o th unspdested By onducH fi51%E Ioh R Saeerl STl " e R0 0ol S fRaita
before anﬁblh9 %Sk]BAtglEtaTd tsbelgmﬁctf%@.lsshmmumy?ilflaummagr@sg%e Megi; ]?Ihsl n a
conmer ci a ayai | abl e test t that oriqi s been de e 0
ot ot | oo gbo i e DPEBELEL Hotls soooramlh % SRS PAAR e seeIs &, BOUSE IS he
ability ofshbwmf.%ﬂéymdng 40 bind to the H V-infected human T cell line

y

PALL as detected i ndi rect inmmunofluoresoence using anti-human 1gG FITC
Because of the great simlarity of human and rhesus nonkey I g the original

reagent ofrpkhgydigd tankiid I\QQ&; %r@bﬁ&tﬁ&ﬂb?%aﬁé&erfz’%@%&sd@fﬁmﬁﬁé(tldngof Bieftdi ng
to non-Infected PALL cells serves as con erinmental details see

exanpl e 1Sppaciy toinAiRNdingeiRRSATdMuSRe G 3in thakewisck aftisenpositive SKBRS
| munof | U%f?%‘ﬁ@”ﬁﬁan tﬁ%gbﬂi%&f‘i@cpmgnﬂ REDth NfseahtRan sedCa laS1i1S

slightly higher t ackgroun | uor escence "detected with nornal
human ser stechiomeinz (for expearimantal detaljs a¢e pxample 7itapkaspstativetasulitearevghown
anti-id BR??Q o A4 substantially binds to tf~e H V-infected PALL cells

whi | e al nos i nding to uninfected PALL cells is detected. The
reactivity of serum | g of rhesus nonkeys immnized with unspecific

I f I I
o the badkGPshiraoRshils isriagnee o hughiahy, 41i%q SHeSre MIER URAtbE 027
results arabowamatﬁeirwelas Sninigate3umor aiitigenl ig basediom h'@kLabIImptd(@neratumm zed

th ant BR55 th . ed . obt aj ned at
neek 4 andtd BRDETSS, o atmiel SgRaaeted ofider bRt BRReE ASHRRO S 2L
above). dThﬁt\&umﬂ'lemg/ a;mgeRnggla;fbcﬂIes (AbS) Indnwwmmmmzhtibg vx(lﬂﬁ\EailbrnaEimatg_e .
r W S rrn nmenti one
cormer o alfikubaPs Gt nevR s bicoaReR T S RELETA ) Thgrelors e IMFUne
HI V- ser opgadponyé byoked b?ummm&@ﬁam (ite BneBRESTR Mabls sHetiaibk $peeific Rxaswise 15) .
The |m*run(v3ur|f|ed | raction {ABB sel ecti vel léﬂapgé to the H V-infected

PALL cel | <, apfigepiRogit 3"1"5%%?"@(: TeEPSBAYRI®i RS [og immunityAmay bey ar
bi ndi ng paidueed id ﬁaﬁwndd@rzamwtalamud BR552Makkg\B1 ). These results are

summari zed in table
For the investigation of the properties of an Ab3 rasponse rabbits as well as rhesus
monkeys were immunized with anti-id BR55-2 #E4 and aluminium hydroxide as carrier
and adjuvant. This mild adjuvant is widely used in different vaccines for human use. As
a negative control the animals were also immunized with the same amount of unspecific
mouse-lgG1. After four immunizations during 5 weeks sera were collected at week 9 (for
experimental details see example 8). Binding of serum Ig to the Lewis Y antigen positive
SKBRS5 breast cancer csll line and to the Lewis Y antigen negative WM9 melanoma cell

line was determined (for experimental details see examples 9 and 10).

Anti-id BR55-2 #E4 elicits a high titered humoral immune response both in rabbits and
rhesus monkeys. Serum Ig of animals immunized with anti-id BR55-2 #E4 selectively
binds to the Lewis Y antigen positive SKBRS5 cell line but not to the Lewis Y antigen



21 J~~l 2003 -15 In addition to their use as uni que vaccines fg

prophyl axis for and treatnent of various ”~,, cancers and di seaseszrdadéﬂdm:ﬂ}
H 'V, the internal image anti-idiotypic Mabs rai sed agai nst the binding
regi on of BR55-2 described In this Invention are powerful tools for the
guantitative determ nation of nonocl onal antibodies, their derivatives or
fragments with binding specificity of BRgb-2. For exanple they can be used
for the selective determ nation of the concentration of ail rmurine subtypes
of BR55-2 in human sera. Because of the recognition of the

onl i nd o A BBR o7 s YR R EEHEE bt RSB dmed M0°

det ect i BN ngYgrheMEaliHiuig Ssruimdgtididetected.SHbsemesudls \aee surnmatizedini Fabtnstiant

regi on reagents. An ELI SA-syst fqr the quantitative determ nation of

| miunor cadBvEs 4A5s HRERRIFEVS (Ringig SAESS SPRANSUM Breoand LSt el i n
exanpl e 18;idadd iEBLS AonRéydH A BIBLIZA (9KBRE RSHs) MpdShdwh. BitiEtY SEJerithi S
shown 1n figure 27. A simlar ELI SA-system based on the anti-id Mabs

descri bed g Af anmals impaizesd withantsld BRY-P SFE4t8rSKBRS Kpimean still kedetpeted
quant i t at i,y g sdRIn® EiitidAldF A0y 00dog, MTunor eact i ve nouse/ human chi neras of BR55-2
in human serum These chineras consist of the variable domai ns of BR55-2
and of human constant regions (e.g. human 1gG or human |1 gG3). Because of

the huge gessrlndddltalhiifithitdiohRollaTre Rehkve HISkTHHikys fdiklied

nouse/ human chi neras cannot etected in human serum usi ng conventli onal

ant i - hunaa-fires singleeaestinjgistiernoftantidd BRSaRH#EArainsperifnmausetlgBi. ndhe pamahe

Sl SO Vel aS5cH3 el Socll S 68 oy ARPLASE oy by B 6yt arar
vari ant s afteBRStbapst forexpermentaitistailssbe @xampigrédf $éragveard eoltestedl tefaraandi t v
determ ni gﬂe;tﬁggeog%)sgsCDRs) of the murine parent Mab to human framewor k and
constant regions. By neans of conputer nodeling some point nutations in the
human franework chosen | ead to hunani zed variants w thout substantial |oss
in binding affinity to.Lewis Y positive tunor_ cells in conparispn ta.the
bar ont ARl M3, sbaBaree, or e SR, Mgk B R B or ¢ on
of the oriBfsSa#Eawasdetamiingd asihgl as EQLEA bassdis ntiaid BRES-24834 doatet tothe
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descri bed MHORAMPLAET (foh @XBRAMPTE A9tA 573, o¥ANRIe: 1)t HL ey PeRy PedbMetiEse
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i s denpnsty aétestedat BoTPENItIbHE of NiSOIOL | DBoMBRhMSIowet BltNGillVRR BhMGearT "
system frgogm Phar nmaci a. cases at higher concentrations alnost a 1:1

> I n nost at [
st oechi onditer ys iPuPdAR seranpetorethekegstoinigrtipnspiBess tesyiltteShoRdR In dedres,
BR55- 2/ hugegli zed 1gGl i s observed. Experinental details are described in
exanple 19, titration curves are shown in figures 30-35. These fi ndings
hi ghlight the binding selectivity of the anti-id Mabs to the intact
t hr ee- di MER§i QUARdrals RGN fredfoRse Y th¥ arhb &Y fronREYsOVainated Wit idplesifiel B
R55-2 and prove their internal inmage properties.” Based on this unique and
sel ect i ve MouSeTd@t | Was isa delprminedaHsing i the prame EWNEHs meationads gbpee (fsd f or
t he hi ghl LIV, i i t ] | ea gt b ni zed
ant i bodi e}séxem&{nﬁ&g%eﬁt?ﬁgﬁdygﬁﬂﬁéﬁggaﬁ El u%dﬁaﬁ'ﬁ%éé%%ﬂ#] des%{ tsgibz)?mtmﬂgqﬁﬁge
excess of antinchRRBMmAFRA BBIaWenthandbe titers found i geramianenkers Facclrated witbm i s
al so usef yl.;: I I i t ] ; Llﬂ@rﬂ-! L ieS Wth
speci fici 'té'bt' E)c?éEigg#gw?ﬂh%ﬁ{?ééﬂ‘s@rgJ%%E?yﬁ‘g rggsglE I mgfggﬁlﬁnéiggg%ﬁkey
t oxi ci t y- uasgecificanonsediGi eriss-reactswith tieecpristand raionsrf anthid PREGR#BE#.he
devel opne nﬁni d_BROS- agsive | n r 3Py, €
ELI SA- syslt?'Iant?C{ns 81‘dteHs‘I&’crl %r? f%pgﬁ%erzrgplggi%?é ét?e{ @géecrgﬁnas%ﬁ%i??g %ut%\e/e;‘rr{ﬁﬁdhurmn
serum i s shdomsly is isgingcTi3Be results are shown In in figures 9-10.

For proof of the tumor specificity of the Immune response after the initial immunization

course as well as before and after the boost immunizations, binding of monkey serum



The recognition of the binding region of all variants of BR55-2 Pﬁl anti-id
BR55-2 Mabs is al so denonstrated by the conpetition of binding o IAN ')ggg
BR55-2/nmurine 1gG3 to anti-id BR55-2 #E4 by BR55-2/chinmeric hunman IgG and
BR55- ?Jchi meric human 1gG3. Both ' chinmeras conpetitively inhibit the

bi nding of a fixed concentration of the parent nurine Mab to anti-id BR55-2
#E4 in a dose dependent manner. This cdidpetition ELISA is described in
exanple 21 and the results are shown in figure 37. Binding of BR55-2/nurine
1gG3 to antigen positive tunor cell lines is a prerequisite for conpl enent
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BR55-2 Mab leads to a high titered I nmune response wh al so selectively
bi nds t o $4phasiose elfar e@xmmqnwedect@lsl see Exemplec dR). thr‘é'Skﬁ@ﬁﬁlWOOQ@tpﬁéss
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Lewi s Y rhesus monkey immunized with anti-id BR55-2#E4 was immunopurified from the serum
obtained at week 9 after the initial immunization course. In a second experiment the
Ig of a rhesus monkey immunized with anti-id BR55-2#E4 was immunopurified from the
pooled sera obtained at week 4 and 9 after the second boost. Based on their retention
on the anti-id BR55-2#E4-column, the obtained Ig-fractions specifically bind to various
epitopes of the anti-id BR55-2 #E4 antibody molecule. These Ig-fractions contain
antibodies against the constant regions of anti-id BR55-2 #E4 (anti-isotypic immune

response) as well as antibodies against the variable regions including the combining
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vacci nation of man with the aim~~~ of induction of a protective i nity
agai nst H'V and di seases caused by H V-infection is highlighted. In
addition to the use of anti-id BR55-2 Mabs as prophylactic and therapeutic
vacci nes, these internal image anti-id Mabs are useful reagents for the
highly selective and quantitative deterpgnation of nolecules wth
specificity of BR55-2 including chinmerized and humani zed variants in serum
or other body fluids. These anti-id Mabs by coval ent coupling to an

appropriate, matri I ed,for. hi L ect | i e,
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i munof | umpesc e esals ane sHownrinfiguiead?13. referred to in the exanples are as
follows: Mcrotiterplates: Imunoplates Il (Nunc) Cell |ines: SKBRS:. human
breast cancer cell tineCATO human gastric cancer cell |ineSW48: human col on
cancer celNéxt) bindicy\Broparties of thel inmuabpurifisddg-draotier fromntay\pBolled sara obtdined na

A LU Y AT Y L e T T S
gl ut am nevddSiod-6the ipandnt inuain iMED (A8 1) 'werg kol pared-dnr $KB RS beddisticarideRE¥s. 1640 +
SI 8{ Ltm!\krj\le /g) é@a&@aﬁgﬁ&égﬁtugﬁ%%dégém%%ﬁ%%@ﬁg@%§o4f€§v hetic
medi um  Ghlo @enpafiedvihdton can H6 etette dWitt theasdmis rdadge At @sedCalSd/fcs @diedtian
pyruvate c?f' tﬁgmrr?exs%lsan%gr;[lies |8‘ C(l_;c(:jat-(aﬁitig'lman-Ig/peroxldase which similarily binds also to
the closely related rhesus monkey Ig). Almost all tumor cell binding reactivity is
accumulated in the immunopurified lg-fraction. By this result the crossreactivity of rhesus
monkey lg induced by immunization with anti-id BR55-2 #E4 with a Lewis Y antigen -
positive tumor cell line is proven. Furthermore, on a weight to weight basis the binding
strength of the immunopurified Ig-fraction is only 5§ times lower than that of
BR55-2/humanized IgG1 (AB1). Taking into consideration that only a certain portion of
the immunopurified lg-fraction is directed to the combining region of anti-id BR55-2 #E4
and according to the network theory only this portion exhibits binding properties
comparable to AB1, this result is remarkable. Based on the yield of the immuno-affinity
purification of rhesus monkey sera the titer of the immunopurified Ig-fraction amounts to
approx. 200 pg/ml serum, corresponding to approx. 40 pg/ml of Ig with tumor cell binding
properties similar to those of BR55-2/humanized IgG1 (the results are shown in

figure 22, for experimental details see examples 10 and 12).

A comparison of the binding properties of the immunopurified monkey Ig (AB3) with



~ ~~~ Al ~I~A~ -2~ 20% FCS heat inactivated 4 mM gl utam ne 100 U nm
penicillin G 100 Ng/m streptomycin sulfate Medium D:. Medium C + 'i.ha!A&b/?ﬁ%
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and the Lewis Y negative melanoma cell line WM3 is shown in figure 23 (for experimen-
tal details see example 10). While both the AB3 fraction and BR55-2/humanized IgG1
strongly bind to the Lewis Y positive cell line as described above, both antibodies do not
bind specifically to the Lewis Y negative cell line. By these results the similarity of the

binding pattern of the AB3-fraction and the humanized AB1 varlant is proven.

A similar pattern of immunoreactivity of the AB3-fraction is also observed in an ELISA
using membrane fractions of the Lewis Y positive SKBR5 cell line and the Lewis Y
negative cell line WMS. Substantial binding of the AB3-fraction is only detected to the
Lewis Y positive cell membranes (the results are shown in figure 24, for experimental

details see example 11).

The binding properties of the immunopurified monkey Ig (AB3) were further substantiated
on several Lewis Y positive human tumor cell lines (small cell lung cancer, gastric
cancer, colon cancer, breast cancer). The immunopurified monkey lg strongly binds to
all tested cell lines (the resuits are shown in figure 25, for experimental detalls see

example 10).

The AB1 antibody BR55-2/murine IgG3 following binding to tumor cells mediates tumor
cell destruction via activation of human effector mechanisms. in order to test the capacity -
for tumor cell destruction of rhesus monkey Ig induced by immunization with anti-id
BR55-2#E4, immunopurified monkey Ig (AB3) was used. For this experiment the AB3-
fraction was immunopurified (see above) from serum of a rhesus monkey obtained 9
weeks after the initial immunization course with anti-id BR55-2#E4. This AB3-fraction
was compared with BR55-2/murine IgG3 (AB1) In an ADCC experiment using human
PBMC as effector cells (the results are shown In figure 26, for experimental details see
example 14). The immunopurified AB3-fraction at higher concentrations mediates tumor
cell destruction via activation of human effector cells comparably to the murine AB1. By
this result the induction of selective tumor cell cytotoxicity by vaccination with anti-id
BRS55-2#E4 is demonstrated. A higher concentration of AB3 Is required since only a
certain portion of the immunopurified Ig-fraction is directed to the combining region of
anti-id BR55-2 #E4 and only this portion is expected to bind to the tumor cells and to



6.5 mM NazHPO, pH 7.2 ' 2 1 JAN 2003 -21 Coating buffer: 15 mM Na2C03 35
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, mediate ADCC.

As mentioned in the introduction, it is known that the Lewis Y carbohydrate antigen is
also expressed on human leucocytes infected with HIV. In order to investigate the
binding behavior of serum g of rhesus monkeys immunized with anti-id BR55-2 #E4 or
with unspecific mouse IgG1 to HiV-infected cells, monkey sera obtained before and 9
weeks after the initial immunization course were tested in a commercially available test
kit that originally has been designed for detection of HIV-seropositivity in human sera.
This test is based on the ability of human serum Ig to bind to the HIV-infected human
T cell line PALL as detected by indirect immunofluorescence using anti-human IgG-FITC.
Because of the great similarity of human and rhesus monkey lg the original reagent of
the test kit can be also applied for rhesus monkey Ig. Binding to non-infected PALL celis

serves as control (for experimental details see example 15).

With normal rhesus monkey serum the background immunofluocrescence to both
HIV-infected and non-infected PALL cells is slightly higher than the background
immunofluorescence detected with normal human serum. However, only serum Ig of
rhesus monkeys immunized with anti-id BR55-2 #E4 substantially binds to the
HIV-infected PALL cells while almost no binding to uninfected PALL cells is detecterL.
The reactivity of serum Ig of rhesus monkeys immunized with unspecific mouse-1gG1 {o
HiV-infected PALL cells is clearly less pronounced and close to the background
immunofluorescence observed with normal monkey sera (the resuits are summmlzéd
in Table 3). :I

The Ig of a rhesus monkey immunized with anti-id BR55-2#E4 was immunopurified from
the pooled sera obtained at week 4 and 9 after the second boost, using an anti-id
BR55-2#E4 column (see above). The binding properties of this inmunopurified ig (AB3)
were compared with those of BR55-2/murine IgG3 (AB1) in the already mentioned
commercially available test kit designed for détection of HIV-seropositivity in human sera
(for experimental details see example 15). The immunopurified Ig-fraction (AB3)
selectively binds to the HiV-infected PALL cells, no binding is detected to non-infected
PALL cells. A similar binding pattern is found for BR55-2/murine igG3 (AB1). These

results are summarized in table 4.



-22 Example 1: Ceneration of anti-(d BR55-2 Mabs 1.1: |nmunization of m_ce
Bal b/c mce are inmmnized with each 100 pg F(ab')2-fragnent of 21 JAN 2003
BR55- 2/ nmurine 1gG3) coupled to KLH via SPDP as described (J. Carisson et

al ., Biochem J. ~, 723) 1978) by intraperitoneal injection in the

foll ow ng scheme: day 0: 100 Ng conjugate (1 nmg/m in PBS def.) + 100 N
Freund's conpl ete adjuvant day 7 and 28: 100 Ng conjugate (1 ng/m in PBS
def.) + 100 NI Freund's inconplete adjuwmt On days 8, 9, 10 and 11 after
primary inmunization i.v. a total of 4 boost injections (each 100 Ng
conjugate in 100 NI PBS def.) are given. On day 12 the spleens are taken
out aseptincalitipn te treirerseas umqirBEaabirfes fanpropbdsl fqrraniddeaatmerRBﬁ vagbus 1. 2:
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1 mM PBS wthin the next m dium C are added under
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medium D and the cells are transferred into the wells of a mcrotiterplate
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and then every four _ailMghsemslumls repl aced Ft%rremmD Exanpl e 2:
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coating bu are a crotit ates, and I'ncubat ed
at 37C fmea@@ts An ELISA-system for the quantltatlve determmatlon of immunoreactive

BR55-2/murine IgG3 or BR55-2/murine IgG2a is described in example 16 and a typical

standard curve of these Mabs in human serum is shown in figure 27.

A similar ELISA-system based on the anti-id Mabs described in this invention can be
applied for the highly selective quantitative determination of immunoreactive
mouse/human chimeras of BR55-2 in human serum. These chimeras consist of the
variable domains of BR55-2 and of human constant regions (e.g. human IgG1 or human
igG3). Because of the huge excess of normal human Ig in human serum (>10 mg/mi),
such mouse/human chimeras cannot be detected in human serum using conventional
anti-human-Fc reagents which bind to any human Ig present in serum. The selective
ELISA-system is described in examples 17 and 18, typical standard curves in human

serum are shown in figures 28 and 29.

Fully humanized variants of BR55-2 have been constructed by grafting the
complementarity determining regions (CDRs) of the murine parent Mab to human
framework and constant regions. By means of computer modeling some point mutations
in the human framework chosen lead to humanized variants without substantial loss in
binding affinity to Lewis Y positive tumor cells in comparison to the parent murine Mab.
Thus, in these humanized variants only the small portion of the original murine amino
acid sequences determining the binding characteristics remains unchanged. Remarkably,
all anti-ild BR55-2 Mabs described in this invention also strongly bind to the idiotype of
these humanized igG1 variants of the parent mouse IgG3 Mab. The binding behavior of
the anti-id Mabs to the humanized variants of AB1 Is comparable to that to the
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buffer, 200 NI of PBS def./5% FCS are added and i ncubated for 30 n‘\rdmgsmm
37C. The plates are washed as descri bed above. 100 NI aliquots of the

hybri doma supernatants obtained after 2 weeks culture are added and the

pl ates are incubated for 60 m nutes at 37C. Unbound anti body is washed out
as descri bed above and 100 pl aliquots of peroxi dase-conjugated anti body
(rabbi t-anti-nmouse-|gQ peroxi dase such~3% the reagents of Dianova; 1:1000
in PBS/ 2% FCS) are added. After incubation for 30 mnutes at 37C the pl ates
are washed 4 tinmes wth washing buffer and twice with staining buffer. 100
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cancer cells by hybridoma supernatant-1gG (cell ELISA) Al hybridoma
supernatants which are positive in the above described assay are tested as

fol lows: MagsPbn iHRY ubit B SHIRPE RicERGT pAMdrA tHaCAn(-ik IRESLIMaby Barpase N de
(20-30 kD; 20 Ng/m in PBS def.; 100 NI /well; 30 m nutes, room

t enper at uP@Hsedios thehighly s@ledtive IqupRigativer deteronitation cfisynaaactive BHMaRZEHat ed

over ni ght JafindshfesWvit spétifiie) e IHR3 2 #h AUMBS SekER dREpiRKBRICRldeSotdassRfi um B
(4 x 108 cellslm). After renoval of the supernatant the cells are fixed

wi th 50 Nhugrpimamanegiehuiy @essaet in seoum. The; sanpshEliSoreygtasmls alsa ysayl fardhe 5
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apy. The ELISA-system Is described in example 20, a typical standard curve in human

serum is shown in figure 36.

The recognition of the binding region of all variants of BR55-2 by anti-id BR55-2 Mabs
is also demonstrated by the competition of binding of BR55-2/murine IgG3 to anti-id
BR55-2 #E4 by BR55-2/chimeric human IgG1 and BR55-2/chimeric human 1gG3. Both -
chimeras competitively inhibit the binding of a fixed concentration of the parent murine
Mab to anti-id BR55-2 #E4 in a dose dependent manner. This competition ELISA is

described in example 21 and the results are shown In figure 37.

Binding of BR55-2/murine IgG3 to antigen positive tumor cell lines is a prerequisite for
complement mediated destruction. Thus, inhibition of tumor cytotoxicity by anti-id BR55-2
Mabs reflect their ability to block the binding of Ab1 to its antigen on the cell surface. The
potent neutralization by antl-id BR55-2 #E4 of complement dependent c{{totoxicity to
SKBRS5 human breast cancer cells mediated by BR55-2/murine IgG3 Is shown In figure

38, for experimental detalls see example 22.

Due to the highly specific recognition of all structures with intact binding region of



Tween 20. Hybridoma supernatants adjusted to 1 Ng/m nouse-19gG are
prei ncubated with 10-fol d excess of unspecific nouse-1gG for 30 nj at, ﬁ?gﬁ
Then these sanples are preincubated with 0.5 Ng/m BR55-2/mnurine I%&Za’h | OF 03
30 min at 37C. 100 NI of this mxture are added to the cells and the plates
are incubated for 1 hour at 37C. Working up of the m xture: Unbound
anti body is washed out twice with 100 Nyswell of ice-cold PBS containing
0. 05% Tween 20. 100 NI aliquots of peroxidase-conjugated antibody
(rabbit-anti-nmouse | g&2a/ peroxi dase such as the reagents of Zyrred 1: 1000

in PBS def d t ' I oQ t he
wel |'s are%g E‘%S%i'?tﬁgessmggﬁ Mﬁé\g F;%é/ %ﬁa‘gg@gﬁ {rﬁﬁle ﬁgéepn] egh% Io&e and
then 100 Rroceéurbhet wbearraazte ctOBRG5-AN Artti-idd 8&85:20 #Eachasvetbden Abumed Ho
mnutesthe ol or de nment i s _stopped. by addition of 50 NI of 4 N

280, /el CH-SRRIToRS 48 1T T S TRRprie (REPAIS Ca Pe AP 33 i sur | ng
extincti O'fbrﬂhrd‘l&ﬁm@éﬂohr&fﬁ%@mﬁ@ﬂtﬁHﬁﬁsﬁﬁﬂ G 620tur8d in B MHecHeric Mab

| mmunoaffinity purification of anti-id BR55-2 Mabs 5.1: Preparation of

BR55- 2| nuMas ot inga yield 96 &Stowih 1 aedts Qlr 1958 Beqavas & thgmysh Highsee 48
i's sus peng@lgctlv&?'c I fhisMeo-p Grffn@ﬂtﬂrﬁh@ﬂo& % ﬁjp’éh&tts%ﬁﬂttﬁ%ﬁnffdahér?ﬁsnﬁd‘ﬂrd@ﬁ hed

wth 2 1 for 15 mnutes S 5-2/ muri ne | g&a)
di ssol ved A nFepoexaeriggntal |dﬁ§?"§lﬁleﬁe€fxaﬂ§>|&r? e§D\§r‘f’4hGEH§ shaynéa figure 3% Mo

st opper ed; ﬁﬁﬁiﬁé g?év‘mqteﬁefeﬁt Qﬂe%é)ﬁeﬁhdﬁqga 85 4PRfled!O cc@ésfu@oﬁhﬁ Simprature.

The gel i 3 Was coupln er ' ncubated tor on our wth 50
m 1 M et hesulss dod aehitly ¢fficienti ane-stepapyrificatian of vl casitinee sypesnaiants Tfea

affinity i‘.‘q@‘?ﬁ%? l/énatnPSﬂBW?§Q %ﬁ%’(%‘pﬁ@f Céfcdlf’ﬁ of alternating pH Each

cycle con ate Y.5 M NaCl) followed by a
wash at pH8(01MTr|s 05MNaCI) 52 Isolatlon of the anti-id BR55-2

Mabs The hro to LS, erf d (Bl col um
di anet er r%s ﬂﬁ'lnh"é ' rgkggs @%gg'e%"?r}p’%ﬁé @5 @g&eﬁg%ﬁ@?r{%l une
35 m). Tltgﬁgafhtn ﬁdbtyptcl&tibod#\blgﬂnsﬁhe Xotypes bemﬂmuhsbhm@pagiﬁbityfdfeaﬁmﬁ
elution b er, ibr h _bi ndi n buf er con d,medi um
cont at ni ndiie e Bl ide 1o i Tl ImPBS LolbaRse Lt sPRRfely BREE 7™ 15
m/mn. ALbeis ‘eLmtcsiitnw hofnanhiemos &gl{? hAsuighg:hswder:n thé fg&pérmrdsd anlt'hesu?l
BR55-2 is or W t uti.qn bu neptral i.zed | [ ter
osor ot | o RROH. B/ upRisted bepstiridtaalond e A8kt nBbnby I Paftedodd fe
an; Im ; d BRo& szTMlgEemacwttheéa Pimoiizativns oh me}eare@aﬁwmm gffdctar dells éﬁﬂ 1o
is perforned in a on traltra,tl n ce a
O af 1 b o fEREomeh e BsRiRery ASSer Thh Spestiaty & Ine'drdiia TomaR=aish s prhuh | na
concent r aby Gimhizh@da 3MaUdkInErof §rodp /of PHESls mBKREYR! mtﬁun%f@%susezmwn of
purified antl -id BR55-2 Mabs 6. 1: | on-exchange-chromat ography on Mono-4

Col unm:  MDIERits RiR8/sybsteAtAl fREUASe rBERqnse ta; the MINSRAGIHG MousR e hiRPRPeciHR 7. 7
Buf fer B: pi#ingMtb ahy kMl Rstherdens is detbbk@Cl . pH 7.7

By these results the use of anti-id BR55-2 Mabs as surrogate of the Lewis Y tumor
assoclated antigen for therapeutic and prophylactic active immunization with the aim of
induction of a protective antitumor immunity in man is highlighted.

Furthermore, immunization of rhesus monkeys with an anti-id BR55-2 Mab leads to a
high titered immune response which also selectively binds to HIV-infected positive cells.
These cells are known to express Lewis Y. In contrast, immunization of rhesus monkeys
with unspecific mouse IgG1 does not lead to any specific binding to HIV-positive or

negative cells.

By these results the use of anti-id BR55-2 Mabs as surrogate for the Lewis Y



Flow rate: 1 ml | m nDetection: UV 280 nnGradi ent:linear 2% m nResul ts: >95%
purity found for all anti-id BR55-2 Mabs 6.2: Hi gh pertornmance "

si ze- excl usi on- chromat ogr aphy Col unmm: Zor bax G250, 9.4 x 250 n%bu%rﬂgga
Sodi um phosphate 0.1 M 0.2 MNaCl, pH 7.0 Flowrate: 1 m|mn Detection:
UV 280 nm Results: >95% purity found for all anti-id BR55-2 Mbs 2 1 JAN
2003 -26 6.3: SDS-PACE Experinments are-pegtfornmed both under reducing and
non-reduci ng conditions according to the nmethod of Laemm i using 10%
acrylam de gels. No inpurities are detected (results are shown in figure 1

). 6.4 | spedtgaidte Eﬁﬁgﬁlsﬁoﬂgweﬁ‘ﬂﬁdm&i@diﬁoWafdﬂbmdciN‘&tbh dfhﬁarPhrﬂﬁtthé}iﬁﬁ em

( Phar maci a) usi rg a BH-%Badl ent 3- Phasb&g} JEF 3-9) and b%({
st ai ni ng qriRdGlieT obi BrdfBivA "Pﬁ'uf‘!t)gag nghHl fiseases cgiised; byg? f‘”fe"“m
BR55- 2/ rn.qgh{b@., e to SKBR5 cell I1lne (cell-ELISA) - Inhibition by purified

[
anti-1ld Mbs e pretreatnent of the mcrotiter plates is carried out as
described in exanple 4. The respective anti-id BR55-2 Mab is diluted in PBS
def. oot Blishin 23 EGRAdHhrky Befsshoi by RO End IRRGetid V4

Ng/ M BR55 zg’}jrru?l nee ¢ (s ‘add F% Nlas-g?()p?ﬁl S |mzl!;(t ur zﬁgre acﬁfﬂﬁét o the
cel | s ancthesee lrperaa!etn%ueeanmmbwamouseiulhme@ts fav the highlynselective ard wor ked
up as des t | g&3
o the oyt BpEHARRIGH g mbldBuRH iR et of BASEL RS Aehisy 3
neasur eneard mmamn)d vaﬁnatsrjhesea:m lomethver batly (ﬂuidef Tmasbl:armsld Malbsruye&sralenbnkeys
LMEZh ant Icc.\uphntR?o #%ﬁopBlaf’I‘e mathix arf %fs'oob J aPol? hlig%lywsglgct ve smgle s 9%55 2

immuno-affinity purifications of all molecules with specificity of BR55-2 with high yield.

The following examples lllustrate the invention. The abbreviations have the following

meanings:

ADCC: antibody dependent cellular cytotoxicity

BSA: bovine serum albumin

CDC: complement dependent cytotoxicity

DMEM: Dulbecco modified Eagle Medium

EDC: N-ethyl-N'-(3-dimethylaminopropyl) carbodiimide hydrochloride
ELISA: enzyme-linked immunosorbent assay

FCS: fetal calf serum .
HBS: hepes-buffered saline

Mab: monocional antibody

NHS: N-hydroxysuccinimide

PBMC: peripheral blood mononuclear cells

PBS: phosphate-buffered saline

RAM-IgG1: rabbit anti mouse IgG1 immunoglobulin

RPMI: Roswell Park Memorial Institute

SDS: sodium dodecyl sulfate

KLH: keyhole limpet hemocyanin

SPDP: N-succinimidyl-3-(2-pyridy|-dithlo-propionate)

PAGE: polyacrylamide gel electrophoresis

IEF: isoelectric focussing



Three female chinchilla rabbits are i mmuni zed by intradermal application of
300 Ng anti-id BR55-2 #E4 adsorbed on al uni ni um hydroxide (1 ng aft{bpdy 1M
plus 3.3 ng AI(OH)~/m PBS def.) on days 1) 8, 15 and 36. Three rabbits are
i mmuni zed with the same anount of unspecific nouse-1gG as negative control
under the same conditions. Sera were collected before i mmunization and at
week 9 after first |munization. 2 ~ .~Al~ ~0~~ -27 8.2: |Inmuni zation of
rhesus nonkeys with anti-(d BR55-2 #E4 Three rhesus nonkeys are inmuni zed
by subcutaneous (s.c.) application of 0.1 ng anti-id BR55-2 #E4/ kg adsor bed
on al um ni um hydroxide (1 anti body plus 3.3 ng AI(CH)~Iml PBS def.) on
days 1, 8, FGnd 36. TW'?%@H@QGMEW are immuni zed with the sane anount
of unspecifigrgouse- | gG f@seiRs kdtHivEarXet r ol under the same conditions.
Sera are coll ected before i munizatiion and at weeks 4 and 9 after first

i mruni zat i odFATWO years Emenoflup@seenceiagsay muni zati on course the sane
nonkeys receive a first s.c. boost injection with anti-id BR55-2 #E4 or
unspeci fic nouse-1gG respectively (sane anount and fornul ati on as above).
Sera are colTheonatdrigefreferreddo incthp exsmplep@ek asfallowsweeks after this first
boost i nmuni,zaf i. re e initial imunization course (=
one year af t%'?;okl%gpl?ggrgétﬁbﬁégﬁpﬁtﬁ% gg"&'f’%ﬂ) t he sanme nonkeys receive a second
s.c. boost iGglidmeson with anti-id BR55-2 #E4 or unspecific nouse-I|gGl
respectively (sane anopunt and fornul ati on as above). Sera are collected
before as well as 1 week, 4 weeks and 9 weeks after this second boost

i mmuni zat i orsKER&NPl e 9: hiBhard bregséancabdsltlineerum 1 g to SKBRS or WWB cel |
ilne (cell- The pretreat t of the mcrotiter plates is carried out
as descri be%’llﬁé)exarrpl e ﬁ'fmi'bggﬁﬁqc S?I?C&GS?e"sm@f rabbit sera in appropriate
predi | uti onsswpss:added t purh&ecsieh kancondell vse pl at es are i ncubated for 1 hour

at 37C. Binding of the antibod 0 e cells is determ ned by neasuring
extinction %\’9392 nm (re?@?%’hﬁéa'ﬁrﬁ%fu'}%ﬁém“@% nm) . Exanple 10: Binding of

rhesus nonkeymser um i g ORurhaiHetidhialdefitinegd (AB3) to SKBRS, CATO, SW48,
SW2 and WWB human tunor cell |ines (cell-ELISA) The pretreatment of the
microtiter giAktes is carPymep dwelldee described in exanple 4. 100 NI aliquots

of rhesus nugkRBy sera or mb(Ea/RYBHal dslidinghesus nonkey I g (see al so exanple
12) and BR55-2 humani zed 1gGlL as control In appropriate predilutlons are

added to the cells and the plates are Incubated for 1 hour at 37C. The

mxture is WRskGH AP as APRfiHeled 3 g1 R¥AER,e 4. Binding of the antibody to
the cells is determ ned bglqsmeasuri n%@ 2 1°SAN 2003 -28 extinction at 492

nm (reference neasur enentO&Pnimapicilfx@npl e 11: Bi ndi ng of fiesus nonkey

serum g or I munopurifiggh LG AB3ptoMPcif sulfate

4 mM glutamine
10% FCS (heat-inactivated, y-globulin-free) -

D Medium B: RPMI 1640 + 2 g/l NaHCO,
100 U/ml penicillin G
100 pg/ml streptomycin sulfate
4 mM glutamine
5% FCS (heat-inactivated)

Medium C: DMEM
10% NCTC-135 (synthetic medium, Gibco)
1% MEM non essential amino acids (Gibco)
0.5% sodium pyruvate
0.5% oxalacstic acid (Sigma)



SKBRS- or WWB-tunor cell-nenbrane preparation (ELISA) Menbranes ~of the

Lewi s Y antigen positive SKBR5 hunan breast cancer cell line an@ {h ﬂ}e'w@
Y antigen negative W nel anoma cell line were prepared as described by "~
D. Thomet al., BiochemJ. 168, 187-194 (1977). 100 NI aliquots of the
respective nmenbrane preparation (10 Ng/m; dilution in coating buffer) are
added to the wells of mcrotiter plates, and incubated at +4C overni ght.
The plates are washed 4 tines with washi ngo-buffer, 200 NI of PBS def./5%
FCS are added and Incubated for 30 mnutes at 37C. The plates are washed as
descri bed above. 100 NI aliquots of rhesus nonkey sera or inmunopurified
rhesus nonkey |1 g (see al &% FCS heatjpctiyatedit e di |l utions in PBS def./2% FCS
are addéd and the plates ,arg incubated for 60 m nutes at 37C. Unbound
antibody is washed out aé 'B@s‘?f'r'f"ﬁ’ above and 100 NI aliquots of

per oxi dase- conj ugat ed anbokpslypér@@i@h Gant i - human- 1 g/ per - oxi dase such as the
reagents of Chemcon & Co., 1:1000 in PBS/ 2% FCS) are added. After

I ncubation for 30 ninut d80¥g/miAtrepREYEINfUtat®3r e washed twice with washing
buffer and twice with stalnlng buffer. 100 NI aliquots of substrate
solution are added and col or devel opnent is stopped after 5 mnutes wth 50
Nl al i quot sMeflium R H2S0 Mediym Cohll-3§<me/l bypoxapihines neasured at 492 nm
(reference measurenent 620 nnjq MRidgihe | mmunoaffinity purification of
serum |l g of rhesus nonkeysi nmuni zed with anti-1d BR55-2 #E4 (AB3) using
anti-ld BR55-2 #E4- Sepharose 12.1: Preparation of anti-id BR55-2

#E4- Sephar o freez I t,l : harose 4B i s suspended in 1
mM HCl traﬁ'gf’@r"‘gﬁ' to a%%afa?ﬂ"gr% ‘gﬁés'ﬁ&@ ?ﬁt’"?ra{egﬁg washed with 2 I 1 mM HC
for 15 mnutes. The ligand (95 ng anti-id BR55-2~~#E4) dissolved in 50 ni
coupling buffer is mxe ' h [ d

ot at ed-endVBOE End T oM 6 ol Hiheftes iy RSP BERESBUBRERuRT

wi th coupling buffer andesuspera®tidn 26l nosdiurh@)r with 50 ml 1 M et hanol am ne
'~ ~ ~ SAN ~~~~ -29 for blocking of any remaining active groups. The
affinity sorbent Is then washed with three cycles of alternating pH Each
cycl e consi Megivaf Ga wasibpMeEMpH 4 (0.1 M acetate, 0.5 M NaCl) foll owed by a
wash at pH 8 (0.1 MTris, 0. NaCl). 12.2: Isolation of serumlg of
rhesus nonkeys (AB3) | fz:oﬁj\/{}ﬁattﬁ‘%ﬁﬁj@‘?d BR55- 2 #E4 The chromat ogr aphy
is perfornmed at 4C. The aohMmngutamiier maci a col uim HR 512, bed dinmension 5 x
25 M) is filled with anti-id BR55-2 #E4-Sepharose (volunme 0,5 m ). The gel
i s washed with binding BOPH¥P BNCNG j on buffer. Starting materials are 2
m of serum of a rhesus 100pkAN streplofiyémcsulitafen anti-id BR55-2 #E4 obtained 9
weeks after start of | nmunizations. Igor anot her series of experinments 2mni
of pooled sera of a rhesus nonkey Imunized with anti-id BR55-2 #E4

obtained 4 gigdiuth Meeks abtem lpipBfRazine N-2-thandsBRGME htide serum i s
diluted 1:2 (nlubi ndi ng buffer %W%%g}g )%nto t he col urm.s After elution of

t he breakthrough fracti éft MMhethygpedinitriptetraaeatisidsid i nmunogl obulin is
desorbed with el ution buyffse pdrs] neutralized i mediately after desorption
with 1 MTris/HC buffer pH 7.5. Exanple 13: Binding of serumlg or

| mmunopurifted | g of rh@A9S%mBaRk RharmasiaRiosensel AP, Bprsala, $wWeREA) 2 #E4 or
unspectflc nmouse 1gG to anti-td BR55-2 #E4 (ELISA) 100 NI aliquots of
anti-id BR55-2 #E4 (10 Ng/m ; dilution in coating buffer) are added to the
wel I's of ni B6G:ter pl at @Slyzataylénecglyenl ¢dWat 330@ for 60 ninutes. The pl ates
are washed 6 tinmes with i: f.f er NI of PBS def./5% FCS are added
and incubated for 30 m A%%@'%I@gé ?'Fﬁle@hg?gt es are washed as descri bed
above. Monkey sera or inmmunopurified nonkey Ig are diluted in PBS def./2%
FCS. 100 NI [ t 5., Of S | es are added to the wells of the
mcrotiter S?gt%ggltgﬁtd Igtgg'@arﬁg or 60 m nutes at 37C. Unbound anti body is
washed out as descri bed tadhmdeKa@nd 100 NI al i quots of peroxi dase-conjugated
anti body (goat-anti-hu 'Ing’i gsgoxi dase such as the reagents of Chem con 8~
Co., 1:1000 in PBS/ 2%% dded. After incubation for 30 m nutes at
37C the plates are washeds M Nag#P@y th washing buffer and twice with

pH 7.2



staining buffer. 100 NI aliquots of substrate solution are addeI(\J2 angécoh’cbr
devel opnent is stopped after 5 mnutes with 50 NI aliquots of 4 2 N 3
Optical density (OD) is measured at 492 nm (reference nmeasurenment 620 nn).
12 1 JAN 20U3 -30 Exanple 14: Antibody dependent cellular cytotoxicity
(ADCC) using human PBMC to ~,. 5KBR5 cells nediated by | nmmunopurified
nonkey |g (AB3) or BR55-2lnmurine 1gG3 On the day preceding the assay the
SKBRS cells are transferred into fresh nmedium A and kept at 37C/ 5% C02 in a
cell culture flask. 5 C labeling of the target cells: The cells are
collected fromthe culture flask and i nctAdated at a concentration of 5x106
cells in 800 NI of nmedium A at 37C/ 5% C02 for 1 hour with 100 NG Na251
CrO-. The cells are then washed with nedium A to renove the excess 6' Cr,
r esuspendedcdating beker: neth oM Np.G@gd t heir concentration is adjusted to
2.5x10a cells/m . Isol atd : 50 m of heparinized fresh human bl ood
are diluted with 60 m 8%48%§55§r¢ﬁwlcete containing 0.1 % glucose. 15 m
al i quots of this sol uti®dmMNaN,ayered on top of 15 m of Ficoll-Paque
solution and the tubesepa]_(rhsscentrifuged at 400 g for 30 to 60 m nutes. The
pl asma supernatants ar irscarded, the PBMC | ayers are collected and
diluted to 50 M with PBS conplete + 0.1 % glucose. After centrifugation at
about 80 g (10, m nytes) esuspensi.on of the pellet in 25-30 m PBS
conpl ete + ?'T'"%%‘Hﬁ'cos?e"','gﬂﬁ‘a 'é‘i:@‘ﬂ&ri fugation (80 g) 10 minutes), the
pellet is collected, smpemwaizmpqui um A, the cells are counted and the
suspension is diluted with mediumA to about 2 x 10s to 9 x 106
cells/ml. 100 NI ali quot@"étoe pipetted into each well of a mcrotiter plate
and the effec for cells are incubated overnight at 37C/ 5% C02. ADCC. 100 NI
of s'Cr-labeled target cells are added to the prefncubated effector cells
inthe desiW%?i"’?gal?qr%’5of2°éNa&it or cells to target cells. 50 NI of
i munopuri fied nonkey g4, ABRdn KL1g8R25-2/ murine i g& diluted to the desired
concentrations with PBS def. are added and the plate is incubated overnight
(about i 8 hours) at 37TPB®H d¥fizienthe supernatants are then harvested with a
Skat ron- Harvesting Press and counted in a y counter. This yields the val ue
for the experinmental release. Total 'Cr release is determ ned as above by
repl aci ng FEROSrateshiviou KP mg ophemisedigninedingedr@diorided 10 nM EDTA and by
repl aci ng the anti body %Iﬁfltétgiﬂinybwfeﬁo NI of PBS def. Spontaneous s'Cr
rel ease is

20 pl H,0, 30%

Binding buffer: 0.1 M Tris/HCI
0.2 M NaCl
pH 7.5

Elution buffer:  0.15 M glycine/HCI
0.2 M NacCl
pH 2.8

Coupling buffer: 0.1 M NaHCO,
0.5 M NaCl
pH 8.0



"2 1 JAN 2003 -31 obtained by replacing PBMC with 100 NI of nedi
the anti body solution wth ~,. 50 NI of PBS def. After counting 'ﬁ%ﬁé@&lﬂg%
are calculated as follows: experinental rel ease - spontaneous release |lysis
= x 100
total release - spontaneous rel ease Exanple 15: Binding of rhesus nonkey
sera, | munopurified rhesus nonkey I g or BR552/nmurine 1gG3 to

HI V-1 nf ect edl non- I nfected PALL-cel | s(indirect immnofl uorescence,

| FA-Anti-H V1-Ktt Wakiheim in a commer &4l | y avail abl e i munof | uorescence
assay kit (Wal dheim & Co; purchased for determ nation of HV

seropositivi %}f H V-infected and non-infected PALL cells (human T cell

line) are B%@ briGenerafian ofaqt-id BRSSTMAPSI procedure in principle is based
on the guidelines of the supplier. After incubation with 1 % BSA for 30

m nutes at 37C the slides are incubated with rhesus nonkey sera

( concent r dtBdmanizatiamobimicgt ed in PBS def.) or immunopurified rhesus nonkey
lg (AB3) diluted in normal human serum or BR55-2/nmurine 1gG3 for 1 hour at
37C. HV positive human serum (delivered as part of the test kit) serves as
posi tive Eaftve olige amerimmuniredewiths eacini Csug Edat),ragment of BR55-Rranine 19G3,
determ na LGe W d and a
120 i 1 atPapee e R VEBPBRTR Bnchbén (ERARN A ol Bibbfonll. A7 P Tore)', 0
PBS def. ogrnteiperitogedinjp@®ndn thenfdllowingistbeingG FI TC (for detect (on of the
murine Mab) is added. After incubation for 30 mnutes at 37C) washing
thrice wwth PBS def. and enbeddi ng of the slides the i mmunofl uorescence i
observed iday @: f | uor esc0qey conjugzte oPmgaAnidn RES ddf.) O 160 PDFiduhds esreiete, 5
maxi mum f | uor escence) .aﬁﬁra |l e 16: ELISA for the determ nation of

| nunor eacti ve BR55- 2| VR | gG3 or BR55-2l murine Ig&a in human serum
usi ng ant idai7 4paes: 2 #66 tidebriligatd (1Imell infPEBbéf:)i 16RSFréurd™® (10 Ng/ i ;
dilution in coating bufferig1 are added to the wells of maotiter plates and
I ncubat ed at 37C for &0°PqmRleteddiuvant _ 1| -y ~A~' -32 The plates are washed
6 tinmes wth washing buffer, 200 pl of PBS def./5% FCS are . added and

i ncubated for 30 mnutes at 37C. The plates are washed as descri bed above.
Human ser £teS Bi HyamsRbbaBer pimansimaerizaiondisa tofal of # baastigjestions feachest ed

i n approproghR &bnjughtediRstdon S def.) Ard"givérs-onlB4) b il LsIbeHsSar8ftaldhesit
sanples are added to the wells of the mcrotiter plates and I ncubated for
60 mi nut egserticgtitesuspended iBB§ MWWHBV'%'(E&%‘-F defR55- 2/ murine 1g&a is
prediluted In normal human serumto 10 Ng/m . Appropriate dilutions in PBS
def./ 2% FCS are treated as above. Unbound anti body is washed out as

descri bed Taddlybridizetionoo fri1 ali quots of peroxi dase-conjugated anti body
(rabbit-anti-nouse | gG3/ peroxi dase or rabbit-anti-nmouse | g&a/ peroxi dase
such as the reagents of Zynmed, 1:1000 in PBS/ 2% FCS) are added. After

i ncubat i ofhpes sBBeRi alis care sadd®@ ot Besysipansien aaf eSRAOhealls int & retio Vit landashi ng

buffer andefitfa6d % bbo 318 B'niAutBY’ { fii-PEG-solution (37°C) is added dropwise to the
cell pellet within 1 minute and diluted with 1 mi PBS def. (37°C) within the next minute.
10 mi medium C are added under gently rotation and the suspension is diluted to 50 mi
with PBS def. The suspension is centrifuged at 800 g for 5 min, the pellet resuspended

n

in medium D and the cells are transferred into the wells of a microtiterplate (Nunc 96)
at a concentration of 2.5 x 10° cells/well. After overnight incubation at 37°C, 5% CO,
100 pl/well of medium E are added. After 72 hrs and then every four days the medium
is replaced by medium D.

Example 2: Quantitative determination of mouse IgG In hybridoma supematants

100 ¢l aliquots of rabbit-anti-mouse-IgG (such as the reagent of Nordic; 1:1000 In
coating buffer) are added to the wells of microtiter plates, and incubated at 37°C for 60



100 NI aliquots of substrate solution are added and col or devel opnent is
stopped after 5 minutes with 50 NI aliquots of 4N H2S04. Opt i calf’ fdegANtynnq
(OD) is nmeasured at 492 nm (reference neasurenent 620 nm. The OD val ues of
the serum sanples are read on the standard curve and expressed in Ng/m .
Exanmpl e 17: ELI SA for the determ nation of immnoreactive BR55-2lchineric
human [ gGl I'n human serum using anti-LdyBR55-2 #E4 Human sera contai ni ng
BR55- 2/ chimeric human I gGl are tested as described in exanple 16 using

per oxi dase- conj ugat ed anti body (goat-anti-human | gQ peroxi dase such as the

reagents of em : 9 I X I for

t hegdet er'rownrtll% g}r‘]gg';‘%‘ﬁgém%r‘féfé%%?%gg%ﬁgg%ﬁ Aﬁ %rq gﬁﬁﬁﬁ%@/ n %man

serum usi ag sdied and imkfbated WESO mindtas akBZ° G Oittegplates greBNashadf addeseribed hunan

| gG3 are teste le 17. ‘2.1 003,-33 Exa Ie 19:

roal - 11 mesiBe b f1RER on e By RORA B Sadrante obfadedite 2hie md

andf BR55d2dldwrr;iﬁﬂlttZBeFﬂaleg@_if_e mct:hatan’fdrfﬁbdniEIED{EEaQQNEbSJnE&pﬂraﬁﬁBM)&sm&Bed I
erfornmed wt JAcoreT"" syst o] ci a osensor al a,

Beton " Eoviupn eseriosd cbpve A LR, L ki 07 Pforidess connuaiat, 2UBEMG ¢ o

the vari oygbbidritintRobdUy GAsdrbxitghebddeh ad tﬁ@b&g‘éﬁis(?d‘lﬁtﬂaﬁd?a‘ 17060 In EBg/2RAM | gGL

(such as the reagent from Pharmaci a_Bi osenso psal a, vaeden% was

det er mi neﬁoﬁbﬁrﬁgaqdéﬁi Atterdpcybratian far 30 reinpites &t raz G B’H PA‘H&#‘ g washpded Moty r at e

of the Sy{%ﬁr?%‘éﬁﬁg %ﬁﬁfertéh@tvh&é Wltl'i"éiﬁm m}swo ﬁhélﬁu%sof%%éﬂ/a% 8elutéd h a
m xture of 0.2 nmg NHS and 1. di ssolved in 35 NI destined water.

RAM gGl1 dargsaﬂdeé@nid reols ctqrvel@pm@ot lﬁmtmdmﬁeaéemv@smw& Hbaliggo§ ¢ft4M
concentra ﬁfnoéﬂxewe!ﬁtmx\@o% i gﬁy@gﬂr’éa% 26 M {(fbrdrBR éﬁﬁ%@&'m%%?ﬂ?. M

surface. fni'ng free acfi vat Ites were bl ocke
et hanol am ne hydrochl oride/NaOH, pH 8.5. The analysis was perforned in

three stepgimple 3: Specific binding of hybridoma supematant-igG to BR55-2 F(ab'),-fragment
(ELISA)

Hybridomas producing sufficient mouse IgG (i.e. more as 10-fold optical density than the
medium-blank) are subcloned to single cell culture in medium F and cultured in medium
C for additional 2 weeks. The supernatants are tested as described in example 2, using

100 pl aliquots of F(ab'"),-fragment of BR55-2 (10 pg/ml; dilution in coating buffer).

Example 4: Inhibition of binding of BR55-2/murine 1gG2a to SKBR5 human breast
cancer cells by hybridoma supermnatant-IgG (cell ELISA) .

All hybridoma supernatants which are positive in the above described assay are tested

as follows:

Microtiter plates are pretreated with poly-L-lysine hydrobromide (20-30 kD; 20 pg/ml in
PBS def.; 100 pl/well; 30 minutes, room temperature), washed twice with PBS def.
(200 pl/well) and then incubated overnight at 4°C with 50 pl/well of a suspension of
SKBRS5 cells in medium B (4 x 10° cells/ml). After removal of the supernatant the cells
are fixed with 50 pl glutardialdehyde/well (0.1% in physiological saline) for 5 minutes at
room temperature, the supernatants are removed, the cells resuspended in 200 ul/well
of PBS def./1% BSA/0.1% NaN, and left for 1 hour at room temperaturé. Supernatants
are removed and the plates are washed twice with 200 pl/well of PBS containing 0.05%



1 ) The respective anti-id BR55-2 Mab (E4, Cl11, B3, B9, G5, (P) was dlluted
wth mediumHto a final concentration of 10 to 17 Ng/m . For eacHZdnsz{s
the anti-idtotypic antibody was bound to the RAM I gG by passing 35 NI of
this solution over the sensor surface. The "Response Units" which are
proportional to the nmass of the bound anti-id BR55-2 Mab were recorded and
stored. 2) 20 NI of dilutions of the nouse/ human chineric IgGlL and the
humani zed 1 gG@ in medium H at concentratfons of 1 - 100 Ng/mi were then
injected and allowed to bind to the catched anti-id. The "Response Units"
whi ch are proportional to the mass of bound Mab were recorded and stored.
3) The sefween&0sface was then regenerated for the next analysis with
subsequent injections of 5 NIl 1 Mformc acid and 5 Nl 8M urea. The binding
rate was determ ned by calculating the ratio of the maxi num Response Units
obt ai ned Nybdiudniraasmm’tdntaradidstnﬁyto( BRymi Moushilg@rdre phaimaubategGaitron 0-fold f~ 1
I~ Pl <'~v~ -34 BR55-.2/ humani z i ). a m Res se Unlts

obt ai ned GK3&5St uqspggu?c &h‘i‘ﬁsﬁdﬂé fer g?p%@t F\/?ﬁ ﬁaﬁnd P#of® B®Ranml e
ﬁO. ELI SAurfconatbdalwutdetse,ngnwnanlsam/mﬁndenqmzameaotmmeat BR‘:tﬁ-mbmuaﬁmlsz.gi}ithdrgGl i nd
uman serumu #E4 Hu ont ai g BR55- umani ze
| gGl are ?E@s?@?gg%%&?e%@rslﬁgd aé%?a?Fﬁl ngat?csﬁ lI"'eat2"‘?!’CL’1'Corrpetttion of

bi ndi ng of BR55-2/nurlne 1g& to antl-(d BR55- 2 #E4 by BR55- 2/chi neric
human 1gGL or BR55-2| chinmeric human | 100 NI aliquots of I d BR55-2
#E4 (10 NYYarking yp|qfitfe mixtyre: Snbeugd Bl V)'s Yagheg) geltice with 100 P'/We" of

ice-cold PBS containing 0.05% Tween 20. 100 pl aliquots of peroxidase-conjugated anti-
body (rabbit-anti-mouse IgG2a/peroxidase such as the reagents of Zymed; 1:1000 in
PBS def./2% FCS) are added. After incubation for 45 minutes at 37°C the wells are
washed thrice with the PBS/Tween 20 solution mentioned above and then 100 pl of the
substrate solution is added to each well. After 5 minutes the color development is
stopped by addition of 50 pl of 4 N H,SO /well. Binding of the antibody to the cells is

determined by measuring extinction at 492 nm (reference measurement 620 nm).
Example 5: Iimmunoaffinity purification of anti-id BR55-2 Mabs
5.1: Preparation of BR55-2/murine igG2a Sepharose

10 g freeze dried activated CH-Sepharose 4B is suspended in 1mM HCI, transfered to
a sinter glass filter and washed with 2 | 1 mM HCI for 15 minutes. The ligand (120 mg
BR55-2/murine 1gG2a) dissolved in 50 ml coupling buffer is mixed with the washed gel
in a stoppered vessel and rotated end over end for one hour at room temperature. The
gel is washed with coupling buffer and incubated for one hour with 50 m! 1M ethanol-
amine for blocking of any remaining active groups. The affinity sorbent is then washed -
with three cycles of alternating pH. Each cycle consists of a wash at pH 4 (0.1 M
acetate, 0.5 M NaCl) followed by a wash at pH 8 (0.1 M Tris, 0.5 M NacCl).

5.2: Isolation of the anti-id BR55-2 Mabs

The chromatography is performed at 4°C. The column (BIO REX MP column diameter
1.5 cm) Is filled with Mab BR55-2/murine IgG2a Sepharose (volume 35 ml). The gel is



the wells of mcrotiter plates and incubated at 37C for 60 m nutes. The

pl ates are washed 6 tinmes with washing buffer, 200 NI of PBS def.grigﬁ
are added and incubated for 30 mnutes at 37C. The plates are was 2303
descri bed above. Chineric human 1gGl or chineric human 1gG3 is diluted in
PBS def./2% FCS (0.5 Ng/m to 3 ng/m). To each dilution, 0.05 Ng/m

BR55- 2/ murine 1gG3 are added. 100 NI aliquots of these mxture are added to
the wells of the microtiterplates and iTubated for 60 m nutes at 37C.
Unbound anti body Is washed out as descri bed above and 100 NI aliquots of

per oxi dase- conj ugat ed anti body (goat-anti-human | gQ peroxi dase such as the

r eagent s -ofasBae withohinding:bufferl @09 dlutioRBSIfEY, ARS) equilibratiare avithAbinding ibuffabat i on

ok ot PRoE e O ErPaahE anfi aBEA0R ek i M RutBE A A e

added and dIOl|50mI/ﬁh91le4ftqumuittonl of mécmpadhmﬁgterfraﬁtmm rthé epund tantisd BMR55a2 igguot s

of 4N H2S04. tic, i S su t 492 nm (ref renc
measur emerfiesgP8d ah eﬂ’% bIXfﬂAﬁ“ e ?ﬁ?' o289 d ﬁ F ™
dependent 'ﬁ}étm|®0ﬁ6l bbl 7(5;DC) t o SKBR5 ceII Ilne medi at ed by BR55- 2| muri ne

1gG3 - Inhibition by anti-Id BR55-2 #E4 On the day preceding the assay the
SKBR5 cells are transferred Into fresh medium A and kept at 37C/5% C02 in a
cell cultye éé@gkﬂatﬁ,nq“ ul,@@ﬁl.idlg]gsg)ﬁ Mdws target cells: The cells are
collected fromthe culture flask and I ncubated at a concentration of 5x108
cells in 800 NI of nedi umA at 37C/ 5% C02 for 1 hour with 100 NG Na251
Cr0d. The SecefrdloR MR8, AASH Ahtibbdy sETBAUrH (8.4 oo/ ViSertoRRd i &5 Shrrdd
resuspended I n {resh medi um A, and ls1e|r concenttation I's adj ust

2. 5xi 0s ceAmispmriuitratipation gl NingaauFthﬂ@eﬁo membrangs Jhrsiolute mjeqtungertlgé‘el S
are pl pet Hanlda® quots of anti-id
BR55- 2 #Ezig |°:r€§ Eitéo/"}t,}ﬁé h@%jgzlt) ciﬁ'% g?\igf}{gﬁaﬁgﬁgtS?%agB@aﬁf are added.
Then 100 NI aliquots of a human serum containing 2 Ng/m BR55-2119gG3 are

added per I j gﬁ%}ﬁt t at 37CI 5% C02. The
super nat anl%’@rﬁﬂéé‘@ﬂ%ﬁ}%gt?@%&@n%ﬁgﬁ@ka rolﬁ- vegitl ng- Press and counted in a
Y counter. This yields the value for the experinental release. For

det er m nat rel eas e |l's are treated as above

repl aci ng é[ﬁqo Fréﬁt"g%rcﬁm%} @M%f&gﬁo'o%f 2% SDS, 50 mM NazC03 and 10 mM
EDTA and the anti-id BR55-2 #E4 solution by 50 NI PBS def. The val ue for
spont aneo S'r rel eage i repl aci ng the human serum by nedi um
A and the GHIET g BR5$E"%§4QQ%JP F‘ %‘ya)so NI PBS def .

Buffer A: 20 mM tri-ethanolamine, pH 7.7

Buffer B: 20 mM tri-ethanolamine, 1 M NaCl, pH 7.7

Flow rate: 1 mi/min

Detection: UV 280 nm *
Gradient: linear 2%/min

Results: >95% purity found for all anti-id BR55-2 Mabs

6.2: High performance slze-exclusion-chromatography

Column: Zorbax GF250, 9.4 x 250 mm

Buffer: Sodium phosphate 0.1 M, 0.2 M NaCl, pH 7.0
Flow rate: 1 mil/min

Detection: UV 280 nm

Results: >95% purity found for all anti-id BR55-2 Mabs



After counting the result is calculated as follows: experinental release -
spont aneous rel ease |lysis = 21 JAN 2003
: - x 100
total release - spontaneous release t2 1 JAN 2003 -36 Exanple 23:
| munoaffinity purification of BR55-2/chinmeric human 1gGl using anti-Ild ,,
BR55- 2 #E4- Sepharose 23.1: Preparation _fG_anti -id BR55-2 #E4- Sepharose 9 ¢
freeze dried activated CH Sepharose 4B i's suspended in 1 m M HCl,
transfered to a sinter glass filter and washed with 2 1 1 mMHCl for 15

m nut es. Thq)éﬁg%f_( 95 ng anti-id BR55-2 #E4) dissolved in 50 m coupling
buffer is 6: W the washed gel in a stoppered vessel and rotated end
over end for one hour at roomtenperature. The gel is washed with coupling
buffer and incubated for one hour with 50 m 1 M et hanol am ne for bl ocking
of any rerfxPRIMENEEre perfyymedheth ynder edyding 3ndseanpieducing cenditipngaserrdingi t h
three cycl f r I i 4 ngdist : (0.1
M acet at o '8 MRRET Yol deng o Hehinse Ny R pefithes e ho@Sef 0 ).
23. 2: | sol(e@stitmarefshowe iBRgeA)chi neri ¢ human 1 gG The chronmat ography is
performed at 4C. The colum (Bl O REX MP columm dianmeter 1.5 cm is filled
with anti-id BR55-2 #E4- Sepharose (volune 35 nl). The gel is washed with

bi ndi ng bt4:dsoedgatricelogussing buf fer. Starting material are 100 | of

BR55- 2| chi nmeric human 1 gGl conditioned medium After concentration 5:1

usi ng an Am con DC2 concentration system equi pped wth a hollow fiber
cartri dge AnalyBis is perfarmed avithitiod Bhawsystemd@tamwdaia) tusingap Higradieft 3-0r(Pkastt | on

of the breaﬁglyé)ggh (Lgac#i on, the bouq;nd BRSZIS- 2/.chi nerj.c human 1gGlL is

desor bed Wt Frref o Fh D AL Stalflig {Eps, pre shewnf gy ™3 v after desorpti on
with 1 MTris/HG buffer pH 7.5. 23,3: Concentration of the BR55-2lchineric
human 1 gG_. Concentration el ut ant | spl ution J erf dina
stirred Arﬁxég'ﬁ%uﬂté'gﬁ%lpg £f %EP?’%Z’“%'H %g;ﬁ ﬁgé'gg%"fg lgg sﬂeﬂ'(#"i%ﬁbr '§ﬁ®.m‘a"7he

sol ut e r ejbyqiurified &ti-idiMdbs s nore than 98% the final concentration of 1gG
anounts to 3.36 ng/m . y 1 ,1AN a~3

The pretreatment of the microtiter plates is carried out as described in example 4. The
respective anti-id BR55-2 Mab is diluted in PBS def. containing 2% FCS (10 to 0.5
pg/mi). To each of these dilutions 1 pg/ml BR55-2/murine IgG3 Is added. 100 pl of this
mixture are added to the cells and the plates are incubated for 1 hour at 37°C. The
mixture is worked up as described in example 4. The extent of binding of BR55-2/murine
IgG3 to the cells is determined by measuring extinction at 492 nm (reference measure-
ment 620 nm). -

Example 8: Immunization of rabbits and rhesus monkeys with anti-id BR55-2 #E4

8.1: immunization of rabbits with anti-id BR55-2 #E4

Three female chinchilla rabbits are immunized by intradermal application of 300 ug
anti-id BR55-2 #E4 adsorbed on aluminium hydroxide (1 mg antibody plus 3.3 mg
Al(OH),/ml PBS def.) on days 1, 8, 15 and 36. Three rabbits are immunized with the
same amount of unspecific mouse-lgG1 as negative control under the same conditions.

Sera were collected before immunization and at week 9 after first inmunization.



-37 23.4: Characterization of purified BR55-2lchinmeric human |1 gGl Zﬁ QNL
| on- exchange- chr omat ogr aphy on Mono- Q Col umm: Mono- Q HR5/ 5 ( Phar maZi ) fzgg3
A:20 MM TEA, pH 7. 7Buffer B:20 MM TEA, 1 M NaCl) pH 7. 7Flow rate: 1

m / m nDet ection: UV 280 nnGradient:linear 2% m nResul t: >95% purity 23.4.2:

Hi gh perforn~ance size-excl usi on-chromat ography Col um: Zor bax GF250, 9.4 x
250 mmBuf f er: Sodi um phosphate 0.1 M 0.2 MNaCl, pH 7.0Flow rate: 1

m / mi nDet ecti on: UV 280 nnResul t: >95% putity 23.4.3: SDS-PAGE Experinents
are perfornmed under reducing conditions according to the nmethod of | _aenmi

usi ng 10% acryl am de |s (results are s Ln_figqure 10). ~2 ~ SAN zo003
- 38 CLAI N&2: Imimypizaden gﬁme%m%éeﬁw@? ﬂﬁ&&%@‘gzgﬁgi -idiotypic antibodies
(Ab2) to nonocl onal antibodi es BR55-2 (ATCC HB9324) (Abl). 2. Process for
the production of anti-idiotypic antibodies according to claim1 which
conpr i sesThreaiiasHp MRonieye ajp tiMMREed hyndyhoytanegess (§-c.{ #pprljcatien 1af Gohnggat e,
fusing t RS & | Sﬂq{ I : ' 2/ 0,
sel ecti ntﬁg'@gﬁt%??ﬁﬁy g’%%@ﬁ?’tglluﬁgﬁu [ ZH%%}%GC@&%S@V&J%*%?'?E\% bition
capaci t y Al{Ohijgimd PBSedefd Ddayaili 8i t5 and 3§. Thiorrtiesus rednkBRSaredmmunized WithG2a t o

t he SKBRS,.cel |l i rify CT TR t] apt .-+ dj | | body.
3. Use 01§ héz;n ms 3&@'@%% dar%tslbﬂg%i es sg?:@%?d% gqng'eé%ﬁlg I g%ﬂ%ol%géygfﬁg e‘lteact I C
and/ or t hendifiens. | Sera rare rdoliedted hefrgeaiimpwunization ahdat iveeks 44and Beaftantfirstody
accordin Fi m1l which is anti-id BR55-2#E4. 5. An anti-idiotypic

to ¢l
anti bodyq'gg'é'b’fz&'?‘fb toclaim1l for use in the preparation of a nedi canment
for the prophylactic and/or therapeutic inmunization against H V.

Two years after the initial immunization course the same monkeys receive a first s.c.
boost injection with anti-id BR55-2 #E4 or unspecific mouse-lgG1 respectively (same
amount and formulation as above). Sera are collected before as well as 1 week and 4

weeks after this first boost immunization.

Three years after the initial immunization course (= one year after the first boost
injection) the same monkeys receive a second s.c. boost injection with anti-id BR55-2
#E4 or unspecific mouse-IgG1 respectively (same amount and formulation as above).
Sera are collected before as well as 1 week, 4 weeks and 9 weeks after this second

boost immunization.

Example 9: Binding of rabbit serum Ig to SKBR5 or WM cell line (cell-ELISA) -
The pretreatment of the microtiter plates is carried out as described in example 4. 100 pl
aliquots of rabbit sera in appropriate predilutions are added to the cells and the plates
are incubated for 1 hour at 37°C. Binding of the antibody to the cells is determined by

measuring extinction at 492 nm (reference measurement 620 nm).

Example 10: Binding of rhesus monkey serum ig or Immunopurified Ig (AB3) to SKBRS,
CATO, SW948, SW2 and WM9 human tumor cell lines (cel-ELISA)

The pretreatment of the microtiter plates is carried out as described in example 4. 100
aliquots of rhesus monkey sera or iImmunopurified rhesus monkey lg (see also example
12) and BR55-2 humanized IgG1 as control in appropriate predilutions are added to the
cells and the plates are incubated for 1 hour at 37°C. The mixture is worked up as
described in example 4. Binding of the antibody to the cells is determined by measuring



6. A pharmaceutical conposition which conprises as active agent an
anti-idiotypic anti body according to claim1l together with a 21 JAN 2003
pharmaceutically acceptabl e adjuvant, carrier or diluent for use in the
prophyl actic and/or therapeutic inmmnization against H V-infections. 7. An
anti-idiotypic antibody according to claiml for use in the preparation of
a nedi canent for inmunization agai nst capcer of epithelial origin and

agai nst small cell |ung cancer. L2~ ~§ N 2003 -3 9 8. A pharnmaceuti cal
conposi tion which conprises as actlve agent an anti-idiotypic nonocl onal

anti body accordin o claim1 together har maceuti cal ly acceptabl e
adj uvant,, ecW'P%P96$2 am ¢ Ggﬁﬁenp%p%ﬁgrem\,\] h]jrq_lﬂ'i“gati on agai nst cancer of

epi t hel- ‘al ori gin and against small cell lung cancer. 9. Use of
anti-idiotypic according claiml1 for the quantitative determnation of

nonocl onalExafplepdti Bidingnel rhegus iMeRkey eryR gy Ygimeminopyridad |9 fBdgte a
speci ity suprERYP WMo-ttmolsh- ﬁémgﬁhb?,%%gl(ﬂ@)\tl bodi es according claim1l

for the quantitative determ nation of nonocl onal nouse/ human chi neras of
BR55-2 and of fully humani zed variants of BR55-2. 11. Use of anti-idiotypic

ant i bodi e |
vari ants. SITTREAS BnG (Rb e pBsi GORETRUR Poe bR ARe ol

UF. AL. A_. Aje bewis Yaamtigen,; nagyyv%wwmmomamglwnmwempteww as teswribed\by A
A9, AL,

Izupkf a\ V\]Dcat])ca] ca ]]da]o E’m']lcaPJ?ca a?f] ca]77 'U]18%] 1]!80 ]f £y res eCt])]aca] cau

] CZ]/E?]( E:ahgtlﬂrawq ped?ﬁﬁ]on«&]) ¢@lrof; djlatncilacoalidg buffer) are added to the wells of
9 * a cal ca cal cal calcal.c c
a] ca] ca] cdY' ‘&’gf ‘%P%‘é Se 20y Ttgg]azi'a*]‘]c%fc%{[']g]'gﬁ%aé]agﬁ] &t ‘53]"@3]%:@']‘83]‘@3] calc
a] cal 8&%Y9xashmg buff?{rﬁ)EZ)IOCI)E ul of PB|SIdI65 /é'>|°</lo< |I;CS are added and incubated for 30 minutes at] ]
A<==>S> - calcal calcalca] ca
| o) oal caTi gy PR 5 e s el B8 DA AHOYE 10§ EBbpt e thaets Monkey bera

a] ca] ca] cat mhcraiph.uaﬁéd\/muwxm];kﬁ' ol TigQ384\afga’ 21 [abplopiatg Gliltitions in PBS def./2%

) cal cal ARSI e APHaY ead i baeb aEg befaipd i st byt 81 unspuad apthettut vmyr

2z % 8{ ={ K{i¢ washed .cut &5 4é3tribbeE ﬁB@v]e(éh]dCt@b be‘aadfﬁ‘eeroxldase-conjugated antibody

a] cal] ca] ca] ca] ca] cal ca/Lca] cal cal ca] ca cal calc .
a] ca] ca] c AJREPRUTERPRAY e ddasgatuch 1 aéA of \X‘JC]’PQB‘]"K] $cG9-c 41109P A ca] ca
lca]c"a] cav]ssai%aid@)]éiaheadd:Maheaﬂa@hqa@mmg@k%bm thalptdabs adeGadsheaUl " a]

ca] ca] ca] ca! s" $38et"

o | ~yt oM“SQ’I"@‘B]WGS]‘]'EM@&P%%U]'%]VBBF@&]'%P%W ca] ca] ¢c"a] ca] ca] ca] ca] ca] ca]
ca] ca] ca] caU] ca] cal] ca] ca] ca] calcalcal ca]calca |.

gahk$?yt nhc”YTI gb] ] ca] ca] ¢c"a] caU] cal] ca] cal] ca] cal] cal] caU] ca] cal] ca] cal] ca
] ca] ca] ca]‘@ﬁ]%&]‘ﬂ-@]&‘ca ybsjratg] sol ﬂﬂ%&dﬂ’%f%ﬁﬂ'@h‘]’@&'@men s stopped after

C$z/ T9FKVRpzh! ms}vafmbcmn?@dtfaw ﬁ%k?a l?a]iférlwfas red at 492 n

a] ca] ca] ca] ca cal ca ca ajc"alca ca‘] cal cal] ca] ca] cal sY\
e5E)) RzupK'feéﬁfWﬁ?cm%%]’%fa?@t 20dreka) ca] ¢"a] ca] caU] calU] ca] caU] ca] cal] ca] cal] ca
Ul ca] cal] ca] ca] ca] ca] ca] caU] ca] ca] c"a] ca] ca] ca] ca] ca

O ] <\ %t$<~yt oi d*Ymhc”Y] c] ] caU] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca]ca]c"al]c"a]ca

 cal] cal Cﬂx@@bﬁ]%dm]ﬂom purificatian of] sesuth dgu ot Hiesusroakeysimmunized with
Ab38V?~ kg,
al] ca] c)afﬂralcg]ggﬁf Lﬁ@faﬂﬂg&?,kﬁ] caﬁ]] ﬁ% az]\j]ﬁ ]%,L@'@%a g]afiwafig] aﬁ}\J]CcaU] cale

12.1: Preparation of anti-id BR55-2 #E4-Sepharose

9 g freeze dried activated CH-Sepharose 4B is suspended in 1ImM HCI, transfered to a
sinter glass filter and washed with 2 | 1 mM HCI for 15 minutes. The ligand (95 mg
anti-id BR55-2 #E4) dissolved in 50 mi coupling buffer Is mixed with the washed gel in
a stoppered vessel and rotated end over end for one hour at room temperature. The gel
is washed with coupling buffer and incubated for one hour with 50 ml 1M ethanolamine



40N i qtyv@upke [V]]]calca]caU ca]calcalc aUc a]c 2533
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F@'\ U. SVafi zupke_Zke [V]]] ca] cal] cal] ca]lca]ca]c alU]c

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ¢

a] ca] ca] ca] ca] ca] ca] cal] ca] ca

Ev"Vkm bBt {ytni d_ZTke [ U] ca] ca] ca] ca] caéJ%ca] cal] ca] cal] ca] cal] ca] cal] ca] ca]
c aUc a]Jc a]caU]ca]callca]ca]ca]ca]caltal]ca]ca]ca]calca \J ,
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dimension 5 x 25 mm) is filled with anti-ld BR55-2 #E4-Sepharose (volume 0,5 ml). The
gel is washed with binding buffer and elution buffer. Starting materials are 2 ml of serum
of a rhesus monkey immunized with anti-id BR55-2 #E4 obtained 9 weeks after start of
immunizations. For another series of experiments 2ml of pooled sera of a rhesus monkey
immunized with anti-id BR55-2 #E4 obtained 4 and 9 weeks after second boost was
used. The respective serum is diluted 1:2 in binding buffer and loaded onto the column.
After elution of the breakthrough fraction, the bound rhesus monkey immunoglobulin is
desorbed with elution buffer and neutralized immediately after desorption with 1 M
Tris/HCI buffer pH 7.5.

Example 13: Binding of serum Ig or immunopurified Ig of rhesus monkeys Immunized
with antli-id BR55-2 #E4 or unspecific mouse IgG1 to anti-id BR55-2 #E4 (ELISA)

100 pl aliquots of anti-id BR55-2 #E4 (10 pg/ml; dilution in coating buffer) are added to .
the wells of microtiter plates and incubated at 37°C for 60 minutes. The plates are
washed 6 times with washing buffer, 200 pl of PBS def./5% FCS are added and
incubated for 30 minutes at 37°C. The plates are washed as described above. Monkey
sera or immunopurified monkey Ig are diluted in PBS def./2% FCS. 100 pl aliquots of
these samples are added to the wells of the microtiter plates and incubated for
60 minutes at 37°C. Unbound antibody is washed out as described above and 100 pl
aliquots of peroxidase-conjugated antibody (goat-anti-human Ig/peroxidase such as the
reagents of Chemicon & Co., 1:1000 in PBS/2% FCS) are added. After incubation for 30
minutes at 37°C the plates are washed 4 times with washing buffer and twice with
staining buffer. 100 pl aliquots of substrate solution are added and color development
is stopped after 5 minutes with 50 pl aliquots of 4N H,SO,. Optical density (OD) is
measured at 492 nm (reference measurement 620 nm).
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. Example 14: Antlbody dependent cellular cytotoxicity (ADCC) using human PBMC to

SKBR5 cells mediated by immunopurified monkey Ig (AB3) or BR55-2/murine 1gG3

On the day preceding the assay the SKBRS cells are transferred into fresh medium A
and kept at 37°C/5% CO, in a cell culture flask.

S'Cr labeling of the target cells:

The cells are collected from the culture flask and incubated at a concentration of 5x10°
cells in 800 pl of medium A at 37°C/5% CO, for 1 hour with 100 pCi Na,51CrO,. The
cells are then washed with medium A to remove the excess *'Cr, resuspended in fresh

medium A, and their concentration is adjusted to 2.5x10° cells/ml.

Isolation of PBMC:

50 mi of heparinized fresh human blood are diluted with 60 ml of PBS complete
containing 0.1% glucose. 15 ml aliquots of this solution are layered on top of 15 ml of
Ficoll-Paque solution and the tubes are centrifuged at 400 g for 30 to 60 minutes. The
plasma supernatants are discarded, the PBMC layers are collected and diluted to 50 ml
with PBS complete + 0.1% glucose. After centrifugation at about 80 g (10 minutes),
resuspension of the pellet in 25-30 mi PBS complete + 0.1% glucose, and
recentrifugation (80 g, 10 minutes), the pelliet is collected, suspended in medium A, the
cells are counted and the suspension is diluted with medium A to about 2 x 10° to 9 x -
10° celis/ml. 100 pl aliquots are pipetted into each well of a microtiter plate and the effec-
tor cells are incubated overnight at 37°C/5% CO,.

ADCC:

100 pl of *'Cr-labeled target celis are added to the preincubated effector cells in the
desired ratio of effector cells to target cells. 50 pl of immunopurified monkey Ig (AB3)
or BR55-2/murine IgG3 diluted to the desired concentrations with PBS def. are added
and the plate is incubated overnight (about 18 hours) at 37°C/5% CO,. The supernatants
are then harvested with a Skatron-Harvesting Press and counted in a y-counter. This
yields the value for the experimental release. Total *'Cr release is determined as above
by replacing PBMC with 100 pl of 2% SDS, 50 mM Na,COQ, and 10 mM EDTA and by
replacing the antibody solution with 50 pl of PBS def. Spontaneous °'Cr release is
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After counting the results are calculated as follows:

axperimental release - spontaneous release
% lysis = x 100
total release - spontaneous release

Example 15: Binding of rhesus monkey sera, immunopurified rhesus monkey Ig or BR55-
2/murine 1gG3 to HIV-infected/non-Infected PALL-celis(indirect immunofluorescence,
IFA-Anti-HIV1-Kit Waldheim)

in a commercially available immunofiuorescence assay kit (Waldheim & Co; purchased
for determination of HIV seropaositivity) HIV-infected and non-infected PALL cells (human
T cell line) are fixed on slides. The experimental procedure in principle is based on the
guidelines of the supplier. After incubation with 1% BSA for 30 minutes at 37°C the
slides are incubated with rhesus monkey sera (concentrated and 1:10 diluted in PBS
def.) or Immunopurified rhesus monkey lg (AB3) diluted in normal human serum or
BR55-2/murine 1gG3 for 1 hour at 37°C. HIV positive human serum (delivered as part
of the test kit) serves as positive control, normal human serum as negative control.
Unbound determinants of the test samples are washed out thrice with PBS def. and a -
1:20 dilution of the anti-human-IgG-FITC reagent (part of the test kit) in PBS def.
containing 2% FCS or anti-murine-IgG-FITC (for detection of the murine Mab) is added.
After incubation for 30 minutes at 37°C, washing thrice with PBS def. and embedding of
the slides the immunofluorescencs is observed in a flucrescence microscope and scored

(0 = no fluorescence, 5 = maximum fluorescence).

Example 16: ELISA for the determination of iImmunoreactive BR55-2/murine 1gG3 or
\BR55-2/mur1ne IgG2a in human serum using anti-id BR55-2 #E4

100 pl aliquots of anti-id BR55-2 #E4 (10 pug/ml; dilution in coating buffer) are added to
the wells of microtiter plates and incubated at 37°C for 60 minutes.
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.- The plates are washed 6 times with washing buffer, 200 pl of PBS def./5% FCS ars
added and incubated for 30 minutes at 37°C. The plates are washed as described
above. Human sera containing BR55-2/murine 1gG3 or BR55-2/murine 1gG2a are tested
in appropriate dilutions in PBS def./2% FCS. 100 pl aliquots of these samples are
added to the wells of the microtiter plates and incubated for 60 minutes at 37°C. As
standard BR55-2/murine IgG3 or BR55-2/murine |gG2a is prediluted in normal human
serum to 10 pg/ml. Appropriate dilutions in PBS def./2% FCS are treated as above.
Unbound antibody is washed out as described above and 100 pl aliquots of
peroxidase-conjugated antibody (rabbit-anti-mouse |gG3/peroxidase or
rabbit-anti-mouse IgG2a/peroxidase such as the reagents of Zymed, 1:1000 in PBS/2%
FCS) are added. After incubation for 30 minutes at 37°C the plates are washed 4 times
with washing buffer and twice with staining buffer.

100 pi aliquots of substrate solution are added and color development Iis stopped after
5 minutes with 50 pl aliquots of 4N H,SO,. Optical density (OD) is measured at 482 nm

(reference measurement 620 nm).

The OD values of the serum samples are read on the standard curve and expressed in

pg/mil.

Example 17: ELISA for the determination of immunoreactive BR55-2/chimeric human -
IgG1 In human serum using anti-id BR55-2 #E4

Human sera containing BR55-2/chimeric human IgG1 are tested as described in
example 16 using peroxidase-conjugated antibody (goat-anti-human lgG/peroxidase
such as the reagents of Chemicon & Co., 1:1000 in PBS/2% FCS).

Example 18: ELISA for the determination of Immunoreactive BR55-2/chimeric human
IgG3 in human serum using anti-id BR55-2 #E4

Human sera containing BR55-2/chimeric human IgG3 are tested as described In
example 17.
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. Example 19: Real-time biospecific interaction analysis of BR55-2/chimeric human IgG1

and BR55-2/humanized 1gG1 with antl-ild BR55-2 Mabs

Experiments were performed with a BlAcore™ system from Pharmacia Biosensor AB,
Uppsala, Sweden. Binding of BR55-2/ chimeric human IgG1 or BR55-2/humanized IgG1
to the various murine |gG1 antl-id BR55-2 Mabs catched to immobilized RAM-IgG1
(such as the reagent from Pharmacia Biosensor AB, Uppsala, Sweden) was determined

using real-time biospecific interaction analysis.

The flow rate of the system was set to 5 pl/minute. A sensor chip was activated with a
mixture of 0.201 mg NHS and 1.313 mg EDC dissolved in 35 pl destilled water. RAM-
IgG1 dissolved in 35 pl of 10 mM sodium acetate buffer pH 5.0 at a concentration of
30 pg/mi was then reacted with the activated sensor surface. Remaining free activated
sites were blocked with 35 pl of 1M ethanolamine hydrochloride/NaOH, pH 8.5.

The analysis was performed in three steps:

1) The respective anti-id BR55-2 Mab (E4, C11, B3, B9, G6, G9) was diluted with
medium H to a final concentration of 10 to 17 pg/mi. For each analysis the anti-idiotypic
antibody was bound to the RAM-IgG1 by passing 35 pl of this solution over the sensor
surface. The "Response Units” which are proportional to the mass of the bound anti-id
BR55-2 Mab were recorded and stored.

2) 20 pl of dilutions of the mouse/human chimeric IgG1 and the humanized IgG1 in
medium H at concentrations of 1 - 100 pg/mi were then injected and allowed to bind to
the catched anti-id. The "Response Units” which are proportional to the mass of bound
Mab were recorded and stored.

3) The sensor surface was then regenerated for the next analysis with subsequent

injections of 5 pl 1M formic acid and 5 pl 8M urea.

The binding rate was determined by calculating the ratio of the maximum Response
Units obtained with the second antibody (BR55-2/ chimeric human IgG1 or
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' BR55-2/humanized IgG1) and the maximum Response Units obtained with the first
antibody (respective anti-idiotypic Mab).

Example 20: ELISA for the determination of immunoreactive BR55-2/humanized IgG1
in human serum using anti-id BR55-2 #E4

Human sera containing BR55-2/humanized IgG1 are tested as described in example 17.

Example 21: Competition of binding of BR55-2/murine IgG3 to anti-id BR55-2 #E4 by
BR55-2/chimeric human IgG1 or BR55-2/chimeric human IgG3

100 i aliquots of anti-id BR55-2 #E4 (10 pg/ml; dilution in coating buffer) are added to
the wells of microtiter plates and incubated at 37°C for 60 minutes.

The plates are washed 6 times with washing buffer, 200 pl of PBS def./5% FCS are
added and incubated for 30 minutes at 37°C. The plates are washed as described
above. Chimeric human IgG1 or chimeric human IgG3 is diluted in PBS def./2% FCS
(0.5 pg/ml to 3 ng/mli). To each dilution, 0.05 pg/ml BR55-2/murine IgG3 are added.
100 pl aliquots of these mixture are added to the wells of the microtiterplates and
incubated for 60 minutes at 37°C. Unbound antibody Is washed out as described above
and 100 pl aliquots of peroxidase-conjugated antibody (goat-anti-human IgG/peroxidase
such as the reagents of Chemicon Co.; 1:1000 in PBS/2% FCS) are added.

After incubation for 30 minutes at 37°C the plates are washed 4 times with washing
buffer and twice with staining buffer.

100 pl aliquots of substrate solution are added and color development is stopped after
5 minutes with 50 pi allquots of 4N H,SO,. Optical density (OD) is measured at 492 nm
(reference measurement 620 nm).
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*'Cr labelling of the target cells:

The cells are collected from the culture flask and incubated at a concentration of 5x10°
cells in 800 yl of medium A at 37°C/5% CO, for 1 hour with 100 uCi Na,51CrO,. The
cells are then washed with medium A to remove the excess *'Cr, resuspended in fresh

medium A, and their concentration is adjusted to 2.5x10° cells/ml.

CcDC:

100 p! aliquots of this suspension of target cells are pipetted into the wells of microtiter
plates. 50 pl aliquots of anti-id BR55-2 #E4 diluted to the desired concentrations in PBS
def. are added. Then 100 yl aliquots of a human serum containing 2 pg/ml BR55-2/IgG3
are added per well and the cells are incubated overnight at 37°C/5% CO,. The
supernatants are harvested with a Skatron-Harvesting-Press and counted in a
y-counter. This yields the value for the experimental release.

For determination of total *'Cr release the cells are treated as above replacing the
human serum by a solution of 2% SDS, 50 mM Na,CO, and 10 mM EDTA and the
anti-id BR55-2 #E4 solution by 50 pl PBS def. The value for spontaneous *'Cr release
is obtained by replacing the human serum by medium A and the anti-id BR55-2 #E4
solution by 50 pi PBS def.

After counting the result is calculated as follows:

experimental release - spontaneous release
% lysis = x 100
total release - spontaneous release
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. Example 23: Immunoaffinity purification of BR55-2/chimeric human IgG1 using anti-id

BR55-2 #E4-Sepharose
23.1: Preparation of anti-id BR55-2 #E4-Sepharose

9 g freeze dried activated CH-Sepharose 4B is suspended in 1mM HCI, transfered to a
sinter glass filter and washed with 2 1 1 mM HCI for 15 minutes. The ligand (95 mg
anti-id BR55-2 #E4) dissolved in 50 ml coupling buffer is mixed with the washed gel in
a stoppered vessel and rotated end over end for one hour at room temperature. The gel
is washed with coupling buffer and incubated for one hour with 50 ml 1M ethanolamine
for blocking of any remaining active groups. The affinity sorbent is then washed with
three cycles of alternating pH. Each cycle consists of a wash at pH 4 (0.1 M acetate,
0.5 M NaCl) followed by a wash at pH 8 (0.1 M Tris, 0.5 M NaCl).

23.2: Isolation of the BR55-2/chimeric human IgG1

The chromatography is performed at 4°C. The column (BIO REX MP column diameter

1.5 cm) is filled with anti-id BR55-2 #E4-Sepharose (volume 35 ml). The gel is washed

with binding buffer and elution buffer. Starting material are 100 | of BR55-2/chimeric

human IgG1 conditioned medium. After concentration 5:1 usiné an Amicon DC2
concentration system equipped with a hollow fiber cartridge P 10, the concentrate was -
loaded onto the column. After elution of the breakthrough fraction, the bound
BR55-2/chimeric human IgG1 is desorbed with elution buffer and neutralized immediate-

ly after desorption with 1 M Tris/HCI buffer pH 7.5.

23.3: Concentration of the BR55-2/chimeric human IgG1
Concentration of the eluted antibody solution is performed in a stirred Amicon ultrafiltra-

tion cell using a PM 10 Diaflo membrane. The solute rejection for igG is more than
98%, the final concentration of IgG amounts to 3.36 mg/ml.
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Experiments are performed under reducing conditions according to the method of

Laemmli using 10% acrylamide gels (results are shown in figure 10),
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2. Process for the production of anti-idiotypic antibodies according to claim 1 which
comprises immunizing mice with BR55-2/murine 1gG3-F (ab'),-KLH-conjugate, fusing
the murine spleen cells with the murine myeloma cell line SP 2/0, selecting the cultured
hybridoma cells which produce 1gG with an inhibition capacity of more than 95%
(inhibition of binding of BR55-2 murine 1gG2a to the SKBRS cell line), purifying and
isolating the anti-idiotypic antibody.

3. Use of anti-idiotypic antibodies according to claim 1 for prophylactic and/or

therapeutic immunization against HIV-infections.
|4. The antibody according to claim 1 which is anti-id BR55-2#E4.

5. An anti-idiotypic antibody according to claim 1 for use in the preparation of a

medicament for the prophylactic and/or therapeutic immunization against HIV.

6. A pharmaceutical composition which comprises as active agent an anti-idiotypic
antibody according to claim 1 together with a pharmaceutically acceptable adjuvant,
carrier or diluent for use in the prophylactic and/or therapeutic immunization against
HIV-infections.

7. An anti-idiotypic antibody according to claim 1 for use in the preparation of a
medicament for immunization against cancer of epithelial origin and against small cell

lung cancer.
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9. Use of anti-idiotypic according claim 1 for the quantitative determination of

monoclonal antibodies, their derivatives or fragments with binding specifity of BR55-2.

10. Use of anti-idiotypic antibodies according claim 1 for the quantitative determination
of monoclonal mouse/human chimeras of BR55-2 and of fully humanized variants of

BR55-2.

11. Use of anti-idiotypic antibodies according claim 1 for a single step immuno-

purification of variants of BR55-2.



