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antl-IgE anti body. 4. Renoval of IgE by Monocl onal Anti bodi es: Whi ch Do Not
Bind I gE on Basophils and Mast Cells. 40 1.n certain enbodi ments, the

nonocl onal anti-gE anti bodi es of t Igpsg ggpvs@tgon bind to an ige.bl epitope
| ecated at or near the [err] binding site on soluble IgE. In so doing, the
anti bodi-es bl ock the binding site on IgE for mast cells and basophils and
this contr Ffb'dsl"egmwwf ieffegiively, eampetotydth p:Buif itscaifiniteganstent foy 19E|ihaheptcps gregter than 1
achi eve t hP‘s‘optth's %'"tﬁ?ﬁ%'?'i epreriongl) antiboding diave; Ka's.ciglont T £ A° leelen Canspavently,
ant i bodi es a8 Awfibagye pYght b8 | gpproprigtelysspepific "E%ﬁ@m&ﬁ(t) hdeseribed fanch;spifablaniot h

t elth n I -b%ﬂ%% c?I im haﬂ,ﬁq\%gps?rfl?gd ogal therapeuti-
Lo ot oAl eyt sy SR ?’"E’P’B\??fé {ohih oY BLGF g H‘Pﬁ"ﬂ?ﬁt“iaﬂyn

of IgE bin | r rat n.
oF b i it rfbtdnfmm RSG SRR B g@i&wﬁfﬂ Bt .

addi ti on, tﬁ Eﬁ ‘R,b P

renoved ra diuga a Hib b Oﬁ'sﬁtﬁtjate ru &fes have
i nt " avenpUery | n&%w %s y)3Me &b 20 Hals! chﬂﬁ -
the circul Fag18f MR 1 @dmtnsmwaseaamha%% Aol oP bsSHRY, B h‘:‘ﬂtaffrm Iy,

These nmechggbSdifibodies hdmiRElsed ol thepdisiit MiSighly bidQr & irhibit iR rdasdiiatidh with R,

treated paBédide lgEVREIBRILE havel2AorgTeraiRftithd BisssBIAS Sbway Rdm M8 bbddpKlls 8fd MESR colb, AL Nt

in suffici elapduie/eflests plddEIHE wil el dbifed oA Notew HBY MO Sleatrisnt (of Bush Aone) Whe a

short t as nmsigdificart tgdrtion of e hE cna@eaphilsCandlvhash @6lis s didsastaied riroml BeaB-dn@rHas been

t her apeut i compldkextdérlopred bwinl yy tbaantidgE andibodg \\Wbn\thig is adtieved dlmadensity loh IgE Smiacules

Bec ause | gBoundi i SeaBly mplecuies ane baserhils bk mpsimettH i substantially Slecreasethahd chnspapontly, 3
.an i glergeks asmynable thcresa-drkcbulficient aymbersroh bl koyindnpe histamineqpst ef fi caci ous by

,,.etl ng 55 or redumgrg IgEmﬁrodum ng B cells. Affinity can be

repr eserit eft QiggneskicUses pf Mntipgaies whigh; Spesifioplly Bipd lgERetusing Collka.  The [er r] of mast

cells and baso hils has an est | mat ed Ka |n the range of 1 X

[err] liter/ tibagligs pltop/g‘s can\he

glF eag Iy h f‘?
J. and Bur 'Zn"(gtde yte |"}‘|3% K % ats
rmonocl onal bgtte n or ?gg on w rﬁg %}E %Isu %P%
ls e
ﬁ”‘

Wi th [err]the éilh Xfa mg

[err] lite

[err] lite 2t. nsequen Il??l alt ougﬁ1 ooﬁ ant | bo emgppropu a eI y
spacific for the epi tope(s) described and suitable for eI i m nating

4l gE- beargh g, ARtiiGigtpis AdibodiBRGRE Mohods ofl Astivd ImRklza880MRInstiIgE. "By not have this
additional therapeuti- 5 cal effect, if it does not have a Ka sufficient
to conpete eftheigs. bI\.taatac;tnc\/uutnbclc[nelrzatn}looi'heslr deb@bedithus ThradaiBe Go® B geadrity pirgtops--dpbdific,
concent r at argifdiotygicnangibaeiies whiehl ofierianaiierenoties of tiohting ngBmeiiatd allorgyd Antibodjés against the
ant i bodi es paétorishef she igedhspediic ardibalien ddmformationdlig tresainble Ithe epiiopafea vich aheoanti-IgE

gr eat er 3¢ hamibedyds spefifian thet/is.gliey[resemble fuwige.bigpbitoph/ibesecai-idistypin dntbediasran be used td he
body are bagively immunize giRinst igephend induge \thedendpasneus | fermggion of epfivedi¢soagainst the, ége.bl
[err] are SuiioRf: Bhededupsd anfiodieq Wil megigte the|various teranentical efferts et iop-bl-spagfficrafitfodies.y e s
of Len" (r ecSpsayse WECH FantelTrolesules: Bfis aonsially 20 imgyRogenia Howeupe |active Ammuryzatign,
Med. 140: 18988SY '&@m be\ﬁi'éﬂ’ei' i upipg=the peratops. srectiic antibedios; of tis BYANtidne TheLRAraRPE | s
or basoghi ‘?c'ﬁ‘t #uib %ﬁ‘t"f‘fﬂ"%: r{?ﬂ*’"‘b'F'&gWBt he AR ui'e 9B AR9Res eIcR e Ct he

pat I ent W Cifi =il 1C anti 18S, ar tmitnlhel f reaglseoc u gri Q TO! m
Ig;t% PRl ”ﬁiogﬁ.% gﬁtd.,c%rtef P o mm? sinny
(0]

basophi | s &n kcrh |s°bb% (?zﬁ
only a fﬁwg:g@,xa,@ct,ﬁ{eﬂg Gathiof Gt By or even |onger) en a I gni cant
I

portion of the I gE on basophils and mast cells has di ssociated from|[err]
and has beegrresisPWhIE Blodl Fcorh SraMRCCAY@NM HasophilRe anti -1 gE anti body. Wien this
I s achieved, the density of |gE nolecules bound to [err] nol ecul es on
basophi | s andhiswténtioe bibs protides (paptidag iviichl dnybodlctis GRBPEIt6IRE of SsIGRIIGE THHe \peptides

al | er gens eongprisenariihccacdidsequenses-which laresiddnfidaC bresquivatenh etiesantido deidirseduehéd of adl igad!

hi st am ne. efi@pebof ojublgrigit froc ekignple, te phplideboah Bave whquedteSpaaisHandiad toy thBiepitbpes

| gE- pr oduc defigedey priibodieseEteind. i EJbdi70sE 18 Aiand E10-19e851r othpi antirigesb! etitodies deseitied o
identify ah@%ﬁmsat'@hlcgﬁsbwﬂfb thg bingingdite of theEreR panrbie wead t blotkdie/binging of IgE to
popul at i ong'strEgis aphvagonbilf- pose, the antibodies can be used in standard assay
formats ®or determning cell surface antigens. In general, the antibody is
contacted with a sanple of the | eukocytes to 25 be tested under conditions
which allow the antibody to bind I gE-bearing cells in the sanple. The cells
are then exam ned for binding of antibody. This can be acconplished by
conventional cell staining procedures. For exanple, a fluorescently |abeled
second anti body can be used to detect biéhding of the anti-IgE antibody. 30
6. Antildiotypic Antibodi es and Met hods of Active |nmunization Agai nst |gE
The i ge. bl -specific nonocl onal anti bodi es described thus far can be used to
‘gener at e parat ope-specific, :
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~J. et al. G&lug}s:a :303-312 (1980); Ber1g<tei n, K J. | mmunol

_——

anti -idi otypi c anti bodi es whi ch of'f'er anot her node of treati ng | gE- nedi at ed
all ergy. Antibodi es agai nst the paratope of the ige.bl-specific antibodies - -

conformational ly resenbl e the epitompp d 4oz sbaigah the anti-1gE 35 antibody is
specific, that is, they resenble an ige.bl epitope. These anti-idiotypic R
anti bodi es can be used to actively imunize against ige.bl and induce the = "
endogenous PoACiFaPHde Analaguesiand Retive bmmaipation Ageinst aebids|Epiggpt ope. The i nduced
anti bodi es w IL{Y nﬁdl E\ée t he various therapeutical effects of

i ge. bl - specifi g '&@3%‘% lsI a'i"% ne} imeunogenigyn Supans. peptides with the same

Cld
O oy Ao A el o %;%W"* e e e
par at ope- 4E:mb&§£ 'ch&edengltefm 5 ug? 8 "rerf’a{“f‘ﬂﬁﬁ?" ?agfgWP éﬂ?cfE“"W"FH‘sﬁhﬁe
antigen - the ige. bl epitope - mhlch can elicit imune response in humans

agai nst thesenbﬁoaﬁbepepﬁ’@rpeco%éan%%%e.b&fﬁ fg\rﬂﬂ%ﬂ%mmy ¢ antibodies are
adm nisteged to a patient suffering from ted all ergy in an

| mTunogeni ¢ amDeené ekgless bk Uik dubiste 3R ineid dRJs Whlgh rvedddt DRSS

anti - i di ot yjgintunelogidabindlica. e nembRAc0aRY Mm%:i%loﬂblﬁé Siffégn‘rv eoﬁﬁhefséé | anw&s fura

lob |
ant i bodi es. syhihesizetity te Ssmelu@lisGin il ey havel exae Quptitic HHEEY that shiMd Hﬁ Anrpaum S ums
be chi meri cmpleculeaboto thp call sudacal ogues. 7. Peptides Wich Block [err]

Cel | s ands Basdpharhine ackhsequence/datatof the tealn&mbpn@wudwmnmﬁmobd%frémw&al%ﬁmha\khe
i ge. bl epit dletgminod| Sob llshida,JN=ot HEMBR b1 1:tia B (1582); StEBATMILS 6t ah)U. WL, BRL,, 477:19-32
sequences w Rogers,i kiehali Sell. 2619-27((198¢ ) Vemrwakidkatable, Yirst alo Prei Natts Acude 6.2 USK,
arkl ge. bl gﬁogg@%ﬂ“’%il 'Eﬂma@"‘VcE;'E et @b rNuglx Agigsl Res.. f vB775-6785i (1888); Bagershdvee al., Cell,

Geénces c (19R0) Bomefsin. e Ee i mmurol 130480 1ERI(1984): Sherighbcit el NEEBro5208;410-415
511 4- 702" @feifzd's%e Weﬁmonmqfesl qguem!asrammpmaie@swu@smcmae
bel ow. Pept eH'e %ﬁh? 83189} anchey peeﬁ% he*twm Rgmants whigl are lstnguigpble Bpedupon
used to bl o P 'ﬁﬁ‘la 14 ﬁ“ h‘ﬁ%{ H'FIP'§°°SG'59 #ort, ranging )
407 392 Bl gra; E’e"ﬁ : raneq %&e’h’ 'fé’P'i"Ger ja ﬂ:@t
[err]nb/gc }obﬂﬂ dtal m@ ; odi ue oca | a? areelx
| mTunogeni Cid ﬁpl UIEDES ThePEREIFEE Sydhh Ic a ol o acid, 1 the
substi t uti offoplasthic Bige bR MEHAIS e CTrd 46k J-}ia dt h“,d
With 5  autdesith eo.{seﬁtrdom‘ahse& t#RAMMG lobuT ﬁéaey r%n c ly‘fﬁ,d

cansbe adni o thd SkraRidiad siBSbritR Hiame hbh&hdeNd | GE- ne

ant i bodi & i nduced by this active imunization can ach| eve the functlons as
the anti bodi es descri bed herein. 9. Anch@biemg Pepti de piece of B Cell

Menbr ane- bound | nmunogl obulins 10 B cells express on their surface antlbody

T ot l oo 1Ry SRR R GO Sooh s B T Topy e DU F dASetuie o pioghe
I mmunogl !?bul | ns synt heS| Zled bfr"l’#mmslame de|Middle sagméngi |r  t hisygt shgment ext r Fotal |

peptidi c pijecagmidkgiobd@RCchor the I munogly ml#ldnﬁ'?] [ es onto tnhe cell
syrface. 1§ c|as;f?§bw nd aci d sequence 8 agﬁ'&més

ten nenbrane- bound
i Metinogl oburr'ns—r'gcrm-s'evmu spectes—havrg—beer—deterHrea—See—-shi ja——N-
et al. ENE%%‘%;Q 1117 (11982): Steen, | L et al.,25] Mol. Biol. 72

177:19-3 oG Rogers,| J. et al., BI, 26:19- 2725( 1981); 28 72
Yamavaki - Kfti@kapay- et 3

. .. Proc. Natl'®|Acad. Sci .Z|usA. 79:2008- 32012'”
(1982); Karham&gy.ge et 3

., Nucl. Acid§|Res., 11:6775-6785 (1983)2 ﬂRcﬁens,

132:490-41;9E #; Chend, H et al.; Ngtjure, 296: d- 415 20 (198fg 'Fl}ne<e
sequences i|rRébsigig® certaijn conmon f eat yggs of the pggsnma menbrane Rgury
peptidic pilewman g shown [in Table 1, the|peptidic ggdhor piece hasathrge
segnent s wliMdesalg® di st i ngui shabl e based upon thei rgliocations i n rgl atglom
to the pl ag rane. By T TITESH ptT T prieces —are—shofrts -
rangi ng ftorcﬁo lg% 72 amiln Bhn‘ %'@f ﬁ s"K’ fopa - drvePiigen referlred qo
as the nn.eruranc bcund drwn| ol g pept|_&ga£ge rr%s'drq?ﬁ entijirel y |n th
menbr ane | i|fhweied Yosafier | |rpnfqaeoors-¢m¢ey 25 | dmierabrareilipid r| comi shoplasmid suregal [y 25
hydr ophobi ¢_resi dues and |t hr eoni ne and s¢bilayer r esi dugs, | ocated in tjhe
m ddl e par t| Abbrevidte $yaBbis g Qﬁb/ec%&@ndn’n the Tl sBirear €7)- mbT??e’g&fenter mn

I 1
hydrophiﬁsi .%\% e Ulb... 0 anto—act -t restaues—are—+ocated—on—the
cyt opl asni L S i85 gtraopiylar: 4 ok kanswmenibrone; and o fer inagalivlari nus.  whi ch
are connected to the third or fourth constant domai ns of the |mmnogl obulin
heavy chains ([err]) are very hydrophilic and are on the extracellular side
of the plasma nenbrane.
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3b:TabIe 1 Key features and properties of beptidfc segnents unique to
menbr ane- bound i'mmunogl obulins on B cells. 35

First segnent M ddl e segment EP 0 402842 pegnent Tot al
| mrunogl obul in : Length # Am no acid residues
Cl ass/ Subcl ass Mouse | gE 19 . 25

28 72 40 e slpq}gst length of the extracellular segment of the membrane-tjognd pieces of the immunogfpbulins

28 72 mué@s’ip@eﬁi]@ygq segments) has 13 amino acid residues (Mpgse and rabbit i chains). SegEable 2. The
28 71 I\/bué@’f Spgments of all immunoglobulins contain high proportipns of charged amino acid resjdues, almost
28 71 MpudBigh

F‘fi ic residues. The proportions of charged amim)_'_gcid residues and polar hyd Bhilic residues
28 71 I\bugﬂéco.;glfqr]very high percentages of the amino acid composit'gn of the mb/ec segment l(? %e 3). These

par rg,“indi M'lat all the mb/ec segments are exposed and long, enough to be accessibl
28 71 45 @E dd%gsmdi:gﬁ the evolution of immunoglobulin h chains indiga the ¢ and EE\ains are 20%

anti

3 41 Rabbi alt each other (had more recent common an an to other chains (Lien-Ch

3 41 Humary Tl Proc. Natl. Acad. Sci. USA, Vol. 78 (1981) pp2504-508). In addition, the heay chains evolved
3 95 Myys @ethidlthe various mammals species, mics, rats, and hum#r evolved. Thus, among the fon various mblec
3 54 50 sBiRBNHat Réve been determindd f isORdbabty the iRl of 1RCrbtClinfoc it i@ RBAR Smih:
Hydr ophi | i C whimEdiBshcs R ndtARE bddh Yspoked, will 86 Mbst Cdlated. RS ridxtinREY rBlEteWill bEHS o chdifs.
nmenbrane | i ghélmufas of bt Qib/ASKEs A9 SMinb 6@ rddidlesyion them SAINDER\D Axh PStidTS T PRYSS data
mb/ ec segnemlso provide suppoftitifat Rinted @ABAE segmeitiis dxposee gHatabdessitile b @AtibbdmeEdr ane- bound;
ec for exsracellular; tmfor transnenbrane; and ic for intracellular. 7

EP 0 407 392 Bl The shortest length of the extracellul ar segnment of the

menbr ane- bound Trkkes? of The amimaogcdluisiessenges gfattdee Mt RT LFnent s)

Lin and Frank

has {13~ am no aci d residue e_an st L R . Jabbo 2. The-
rrb/e\»;_,s %ggﬁgg o2Nq epRRisle 4 P uniffu

Segnments of all i ul'ins contain hig roporiions of charged
anino aci@ residues, al noBemBrEanReabpuRd; d-l“‘(',"“r"é’sﬁldﬂ’é’g':i“?sneg% rtions of
charged am no acid residugggagqtggLar hydrophilic residues 5 account for
very high percentages of the am no acid conposition of the nb/ec segnent
(Tabl e.3). These paraneters indicate that all the nb/ec segnents are
exposed qu | ong enough to be accegbifelee s®guritt bodi es. Studies of the
evol ution” of -i nmunogl obul i n heavy chains indicate the [err] and [err]
chains are nore related to each other (had nore recent comobn ancestry)
than to other chains (Lien-Ching Lin and Frank W Putnam Proc. Natl. Acad.
Sci A WSA. Vol. 78 (1981) pp. 504-508). In addition, the heavy chains
gvol ved 1§ before the various manmal s species, mce,_rats, and hugans
evol ved. Thus, anmpng the ten vari @f nb/%ke segh%nts Yhat habe beeﬁ'H
determned, it j§ nggggly the nurine or thegywt. qpLel vbEvEGt BELEEe human
[err]. b/ ec, whi ch-segience has not yet been_ re or#e& Eﬁ#h bﬁﬁﬂﬁ? :
rel ated. The neRatndgE related will be the [%*??'% h' S g- e or rat
[err]nb/ ee has jQuawi Rgeaci d residues, anong ¢b@nLBETL UABAQD2GEIPG esi dues.

These data al so_provi de éupport that human [e S t Ll posed
and accessi bl e ¥8u8ft L8Gdises. Table 2. The an#%%pgéﬁgcsggggﬁéggﬁg> t he
ext écvor porti ome@kep@piGi,Ji c segments uni que LD 2DDPDIC.AEAKD.GELDG
menbr ane- bound 'nﬁUnoI(yg% ins (nb/ec segnent AOD.GELDG
Mo/ ec §@gnenth28§° 1¢ 21 16 1€i3.£§crc.%E Q 1 Mouse
| gE - Mouse IgM ELDI . QDLCI . EEREE: ERAEE - RGFEN gE
ELDI . QDLCT. EEVE :=5EE|§§[ Mouse [err] EGE .VNAEE.EGFEN

GLQ LDETC. AEAQD. G= use [err]

GLD. LDDVQSAEAQDﬂGEEBGIMse [err] YL.AMTPL.IPQSK.DENSD.DYTTF.DDVGS

GLD. LDDI C. AEAKDyGslsl@G14®  Mouse [£[VRTIQ.HSCIM.DEQSD.SYMDL.EEENG
ELE. LNGTC. AEAQD. GELDG | _
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vbuse | gM - .. EGE. VNAEE. EGFEN

abbit |1 gM ' EGE. VNAEE. EGFEN
Human | gD YL. AMTPL. EP%%P DYTTF. DDVGS 45 Mouse |gD
| . ¥NTI Q HSCI M DEQSD. SYMDL. EEENG 50 55 8 407 392 Bl Table 3

Conposi tion of charged amino acid residues and pol ar, hydrophilic am no
acid residues in the exterior portion of Fewésdi c segnents unique to

nmenbr ane- bound i mmunogl obul ins. (nb/ ec segnents). TOTAL Aci di ¢
Bas! C P @mp03|tEQWha£¥£mlh 'r&|dE)Js acpﬁctldr Q\Vdrgshlllf: %h&rmresldué ﬁ%e%r?or
resi dues r "5' H&"ﬁon of pepﬁﬁfdeeQIR dnﬁuJ 8 Hehkiare %uﬂﬁhﬂﬂn@ﬁbﬂlﬁ We@ Q@gﬁlents)

% 10 Mouse 8l g

63 Rat |gE 19 TOTAL 10'\cudlc Bas ic’ 'Polar J otal hydrophilic PII)EOI’tIOﬂ of |
63 Mouse [err] 18 regldues res1dees residues 4 residues hyi@philic
56 Mouse [err] 18 ' yi 0 2 resglues
50 15 Mousej[err] 18 #7\mmoac|dres|due}s : 1 % )
50 Mouse [err 18] © 0 4 T

56 Mouse | M |patie I3 | 19 | 6 10 S0 2. b 822

61 Rabbit 1gMmeuse ighs 18 6 g o 4 10 /58

54 Human |1 gD }mouse Ig&t, 18 | 6 7 . ol 2 9 1550

56 20 Mows € | Méige 1gGa, 36 7 1 0.5 99 - 50
16.5 M6wse G df ¢ niesi dyies: 6 (H u)o D (Asp)4 Basji c resi dued: Kss
(Lys), R (Ar kJ;l)nousngM-li ); 1Bis iis partigllyoechar bed 2 Poljar residueg: Sét
(Ser),~. T (Thr jRablitg@ys), @W(G p), M (A4n) @5 10§ Deternfini ng the qm nd4 aci ¢
sequigpnce of npHewmndgnent 28f hdiman 8 gE|{([ etr] nb] ec &egnent )15 A nurfber 5&f

wel | est abka shMouspigBcedur @8 cam be 7appl]i ed0$o det erhi ng t hel®NA sgquefe

Y4

v

correspond- 30adiditredified: BRI BRAY errJ nb/ec segnent. In one approach (Figur
1), the start human nyel oma cell lin
whi ch express ?Ep&d{]&f*g&é :ﬁ") Glflt‘ g%h% dge enpl oyed for this
pur pose. Wth % 'S é.n_eﬁt-abuqs-h—a—c-DNA—LJ-bLa-u,L—
enpl oyi ng # oni ng vector based on [err] phage or plasmds. A preferred

met hod for constructing the cDNA |ibrary is with the cDNA Library
Const ruct i on 'y Beterminigtthe-amiroraeid sequence ofrtyas) segreant efumerdaifrismblea peamedt): by

| nvity ogen (San D e g 219 35 Stepw se detailed instruction manual is
provided fgy 5 th?@r?’é’f ) ,:}caplgmddg«pqeguresrcgq,g? 5@;%11?%%@ g“;}%@:‘; ‘ng"h ﬂ;ﬁ;ﬁ:f"ﬁ?ﬁ
synt hesi s, I | r ﬁﬁ&fa

pﬁrlfy cDNA, ‘g‘k 8?‘ ? g‘ﬁ 'ﬁ 0(,7 % ’f,”h‘s

b;F hrien eéds CA).
shown in Fi LkbrY i .p&oﬁas Sord
1.1.-kb long &fatngsid\fin e T kﬁlol\b%ﬁoh NEhaldR> el 9 in &%N tlB fﬂﬁmﬁc Nﬁ? vector llgatlon
menbr ane- bounghd $askfeehitibn of gohpﬁ,'glvgdtd(@sda l,plnigﬁb,a Mgnc ude bhoth secreted
and \genbr ane- bowe sdideilig 6/ifle SINAbRly f&gdanstlta Mg thdi e ilb/ed @6kjmient) Bevbralirébas San be
Probe b is dewead.oxetovnyin Figliler2) tha Gramnytcag) Be SdrechétEwitheDNA brotkecd, Whish @e1.1 Wb lohip266
the end of “t heDNAccavdring ot of ettt HFUNRAKA Choi Mentbashelboume nsefraent)] TiehpusitiveoElorslsewhich
membr ane- bounideldderboth sééreted androanibraperbaund formss cshéa distinguished ®y sisiggeiditinabyirotjee.rRrgbe
domai n and nebrisrdevelopbd bintdkingoaduantage pithd veanlikblp ompa@ty. thal the ehdefdhentHi Cotnain isi tryncated
occurs with tindherhumir aghein obthd membradechopns forin. Thertruneatierodgours when thengshe sHomgnts ofrGiHe
and [err], hdasincesd memarane pound demain w8 rarslogated: ke |gsroef i Gotawini ioprutsr withtheomerpharie
nucl eot i de se?ﬂﬂ%&’é“%f’f ¥vaegidbuing.) incluging je And (i avhieh cpntile, Sk (dpraiass (Fromy the publishsd

siteis nformation on nucleotide sequente of human 'e.CHy domain, the most possible splicing donor site is
mtracodon GT, 71 bp &' of the termination codon TGA. Another GT, which is not intracodon and less likely a
splicing donor site, is closer to the terminus (24 bp 5' to the termination codon).

The specific location for probe b is indicated in Figure 2 and Figure 3. The probe will react with
secreted form of ¢ chain gene and not membrane form of ¢ chain gene.

The design of probe c is based on the finding that the transmembrane segment of the membrane-
bound domain (mb/tm segment) is. very conserved among all the immunoglobulin genes so far sequenced.
There is a segment of peptide and its corresponding coding DNA within this mb/tm segment, that is nearly
identical among all immunoglobulins. As shown in Table 4, the consensus DNA sequence with the eight
55 combmatlons will be used as probe c. Figure 2 shows the location of the probe

d t hi e |n Vo asedon
used In th :.Gf;@'%jggf e @;mgﬁ?gg%m edsg;,ﬂ pg ﬁ
dl
R €t
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isntracodon GI, 71 bp 5 of the term nation codon TGA. Another GI, which is
not intracodon and less likely a splicing donor site, is closer to the
‘terminus (24 bp 5 to the term.natgpg 494e9By1 'he specific location for . =
probe b is indicated in Figure 2 and Figure 3. The probe will react with 50 °
secreted formof [err] chain gene and not nenbrane formof [err] chain
gene. The design of probe c is based on the finding that the transnmenbrane
segnent of tlTablenir.ane- coasrdvédmmiegipnbitntbegheaRFReBPTIBLY conser ved

among all the imunogl ghul ;R 083e$4,30 k3t 13¢0USREREnt TBEr €S a segnent of
peptide and its corres%ona:l ng codi ng W thinp Ehi S [t egnent, that is
nearly ifdentical anpngT&mdHaRAIRCHISHEPPHE BASCELHRA |ﬁnT§bie-4, the
consensus DNA sequence gwgdeddie ei ght 55 conbinations will be used as probe
c. Figure 2 shows the location of the prgbe. ,9 4 5 EP 05407 392 Bl Table
4. A conserved region in the transnenbrane portion of. the peptidic segnent
of the § menbr ane- bound i fewn&Plecheni-ASY(-iS¢Xrb/ t m segnent).
1 2 3 4 5 Leu W%éﬁeu-ser- My4&e THeE CTG . CTC . AG

CTG TTC. CTG CTC. AG Rat Tg CTGTTC.CRGCTCT‘.A%GI\/buse [err]

CTC. TTC. CTG. CTC. AG 15. Rat IgE Mouse §X&-fTC. CRG. CIC. -

CTC. TTC. CTG CTC. AG Mousigoh£& g 6T TG 0TBG.OIRC.AEG House [err]

T e S ol e o A S

CTG TTC. CTG CTG AG Humanoth)*IgEjz CTX . IEARIGCTT A Nbuse | gD*

CTC. ITC. CTG CTC. AC 25 ' C Cons@psUprc.ctc.cTc@c . TTC. CT . CT . AG
30N sequc‘ue‘r’l"(’fé'= Te%s G C GéPr‘gbe c) 35 .
*Human . end nouse | gD s KaveeTRBM( ACXO in $Fe- BT % &I not QY residue; human
gD al so has Ile (ATC) Ravbhe 3gd ani no actel.TES|iCI®.CIGhaGe are the

vari ations not covered t he_cgnsensus 4 e n bged which
represents a segment up Pé‘é‘mllgggt he nostglﬁg'sg?gr%&s:bﬁgfn donor site, G,
is consisted of 36 bp .(Hogsee Izd&nd Fi gur 8T8) TT¢hEECpEEBeAShoul d react with
[err] cBain gene of both secreted and 45 menmbrane-bound forms. Table 5
summari zes the pattern of reactivities of clones cgntaiining [err] genes of

secreted or nenbrane- bound forns with t he ®f our pr bes.c 50 55 10
\/ Consensus CT .TTC.CT .CT .AG
so sequence G o G
(Probe ¢)

*Human and mouse IgD's have Thr (ACX0) in the
Sth amino acid residue; human IgD also has Ile
b- (ATC) in the 3rd amino acid residue. These are

the variations not covered by the consensus

35

seguence.

Probe d which represents a segment upstream to the most possible splicing donor site, GT, is
consisted of 36 bp (Figure 2 and Figure 3). This probe should react with ¢ chain gene of both secreted and
45 membrane-bound forms.
Table 5 summarizes the pattern of reactivities of clones containing ¢ genes of secreted or membrane-
bound forms with the four probes. : :

50
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I§P040739281 Table 5 The reactivity of [err] gene- contai ni ng cDNA cl ones -
with probes a, b, ¢, and d. 5

[err] Secreted _ Menbr ane- bourﬁ;ﬂ‘@p@m ' ' +
+-Probe b + Probe ¢ _ : +
Probe d + + 10 The library si'ze needed to

cl one the nmenbrane-bound [err] chai n depematde Hn how abundant the nRNA is.
Assum ng secreted I gE conprises 0.1% of the. SKOO7 poly A+ RNA: the |ibrary

;Io;g' B_hlo!l'td ?g aggrgt&rﬂQF&aéﬁﬁ%@_ E8EBntainfiG CHRA EIGHRE with PétRS a,1b0c,RAVE B 99%
ibility [ ‘ . ‘

i mmunocyt ofa | R2 and [LR162 cells. nRNA f or ¢ Bt nbr ja fManMAREIOOSH n) of [err]
chain was found to bg nore phasa2% of fhat of+ the secreted § orm Assunm ng
this ratio of nenbrarje- boun@/sesreted forns &f [err]}j chain holds tyue for

t he human | gE- producijng SKO@wbeel | s, the cDNA-li brarly size ineeded fo

i sol ate thg menbrane-jbound Pwbed chainjis about 250,000.. Inta prefferred
procedure a |l arger nunber of clones, 1,000,000, are screened. 2 An

alternative to #3Gu&9Ris Abddoddlclordinb %ﬁ&a&fboﬁrﬁrt&h&ﬁ dpoitid of WD afuhdhehy mﬁﬂﬂ is.
screeni Ng t NQsgulid@Scrbd igt ToMprise:l0. 190 8f thbikadr Bsty AHRKA; HRAIbIASsizeSshbul 55 ERbit5)000
the nMRNA by RHuesbrédnt @crhtiantUIdABO6 thivdseged pdediity 1oGSyldie>s PErtitd BigheDRNAGE-pkbfRicing rat
resul ti ng ®NfnfigHdcydhi TR endaRT62lceiRImRNA BFihe MomBraticR 16rFi &F ¢ @kt Wds@dund to be more
subj ect ed t 0 tiaR @xeoGRat DF thb \sBdrated foie ASRimingdilé afly of MmeriteinodduridBedhatodOtmsndt le Bn
chain reacti aold{ R)orait | tufnbre dgE-pRatipcidn SKADE etaliss thea bDINA hibrelryi sizet habdghed isblete the
yeﬁ.r s~and compimbtase-Byusd echsini i gtloultdSA.00r b agresidred procedeqLa fergeniumbéreol clories, 1,490,009,

co ‘ci al | zew.sc@wdpref erred systemis provided by Perkin El mer Cetus
(Norwal k, 2€T) . Apheltometivgdethe mnvenrogaltawero@mé l@m gONA Kbrare grd eareeriag, dhenglones
Kit and the eapeaspring thej asliviar anRNy sPyplesy ipndg antfi mﬁydrﬁ! Wugﬁaehrspeppqmqas of their
reagents usedoTIsPIHng Dﬁb T’Béﬁ%‘f"‘%& 'éN"tPP@ t’?&r?é pa@ieaeéee'felfﬁffqph%em op j§pbigetpd to
cloning. Si né%"‘“ﬁ'!?esaé ﬁ‘éaﬁﬂﬂ ’g °a n '?@)F@P' atigh, tias)
has been det ugl %?Fse*[" nts h?"e
menbr ane- 59 p{a 'eﬁ FY' dt pridn B A a?n lg‘b
ol go- oT <zs- . '" wrrfrz"ra e ,g,.
Figure 2 and SF'cﬁg:J?eq enc anga Br. e- e of{h en%t%ﬁﬂl

donQL site a% B{eh%ﬁé r%r na% TWB?

qf [err] )aﬁ& ety le%lrd%l%r& brfdrns@&bm d urevpanw %t P@Sb'Sd

of DNA fragm?ej1 o‘éataa" & Eoe&a MEH pBISIbBESIISAGE BdnbO B0 BRIS thdreforbN BrinSe@ CBof e dobeied Ghd
the e chain GismbRAe-BduRd irdhas bSHRENR YN DRAT ARE buitiehtyanviifidatidAl B @wddpophiaons of DNA
purified DNAfgagnent drd1Rsonet B g6l leRtlropidrdshlATns pretdtiCibmrOof thé% chain cdn@R distinguished by its -
anpl i ficati oneasatyrwith grobacd. The'prified ©NA's alealith siibjeeRe GLDNA deaencisg)NA cl oni ng f or

MRNA poor |3 r epPGRs emplificktiom sédves 10dleya AnbreRbfficienp pobedurbhtban U2IBGA [cleming foc mEANA pdoiiA
can be used teprasentéd ipiite lynA RiVAcpokTivcli2p6 & irsiradONAGRae be déedito werk loult spme preliminary
tenpl ate DNA apnegling congiitionsr hetweerstemplate DNA pndegligr-prirers. of obt ai ni ng a DNA cl one

conkai ni ng geneAnotaercapdiops of pliainingrrPifelons sentainingaggnasrenepding theanestbranerbound, prgments
genom ¢ DNA i Br%’!egphmwn in ANACIbEIA Himasy ganomic DNAJIRIY i5 readiy avalisble. A greferred
pref erred 40 SoweR is the libary; gon ?‘ﬂ‘r ﬁg ht"B?fS‘E"PQJ Bs‘l)’g'%g'ﬁ B"HH?P“I ‘Hrﬁ?’aﬁ?‘iﬂ'ﬁ% | Jolay

W38 cells p T&% °'l?§ ‘P ave rP%
e R B e e

t he cIonesc m ° '?78?{'
| ocation of Erand d. ahe egl on can

be determ ne y usr ng pro e pr epare romthe honol ogous nouse gene of the
t r ansmenbr angog 48 Ritieofide’sedBnde oPHNAT bridbdiry rfenibrie I&h&rﬁ%ﬁ ptlde-r&?lurﬁﬁﬂlﬁﬂﬂﬁe 45 of

t he nmenbr ane-bound segnent is then determ ned. e nucl eoti de sequence
of DNA encodi ngnuERBiHe 25guehts 3P gérdBicPBII ioRBmPdssig! TN edcBdifg ségidhtd HiURb SRribRfe
sequence b GRMOITgGHebiss of R HRTIRIbaNE béui® « EaMGs ABteRMBIRAD B shéwn Bold® ABRgTRitPRe
50 anchori ngetuepd brelido @éid Bequaite T ngartiameot NLIREtraner dncidfty PoptdRS TRES bsSigfhéne df the
and i s shown ekans was eladeisy idérttitying khe ndeebtidss dbr aplicing dendtschng echagtors and B coppéring onthe
of the nenbr aodiskaddivoviogays seqencds of Mbuse ammbgnaThovnd @ fehdin endeofdmemunugbbulingiaf diher
identifying tokesepucl eoti des for splicing donors and acceptors and by .
conparing ¥o the published honol ogous sequences of nouse nenbrane bound
[err] chain and of imunogl obulins of other classes. 55

1



ER 0 407 392 Bl ..... CGCTGCCACTGTGGAGCCGGAGGCGACTGGCCAG spl i ce-accept or
CCCCAGAG. CTG. GAC. GTG. TGC. GTG. GAG. GAG. GCC. GAG. .

G u. Leu. Asp. Val . Cys. Val . G u. G u. Al sgp3h o8 81\G
. 6CG CCG TGG ACG TGG ACC: GGC. CTC. TGC. ATC

‘dy.Gu.Ala.Pro.Trp. Thr. Trp. Thr. A y. Leu. Cys. | | e- ' - Menbrane

exon | 1 TTC GCC. GCA. CTC. TTC. CTG._.C;I_'_Q_AG_Q._GI'G. AGC. TAC. AGC

Phe. Al a. Al a. Leu. 'PHe CEERSERRCIGFESHGTCSEASIGTSIRACICESFRE- donor _

GCC. GCC. CTC. Al CTC ATG GTCACCCACCTCCAGG 15 Al a.Ala.Leu. Thr. Leu. Leu. Mat
GGOCCAGCCAGRRGAE SRR o oRa GASARGACAGREREEGABS  cac -

I ntron splice-accEptar LAAAEHVATOCHEFGACT (u @G - @B6: T&: CTC. TCA. GCC. ACG
VaL. d n. Arg. Phe. Leu. Ser. AIa Thr. CGG CAG. GG AGG. CCC. CAG. ACC. TCC . CTC. GAC
. TAC. ACC  GSC-GAG-GCG- CCS - TGG - ACReHET ARE - G WN IGCYyARFYy. Pro. G n. Thr Ser
Leu. Asp. TyrGXnGliu-Ala-pPro- Tzp- The Trp- '2:1* Gly - I RYEr Ide- Membrane

AAC. GIC. TC. CAG CCC. CAC. GCC. TAG CTCAC _Asn, Val . Leu. Gn‘F’P’bI H s

Al d iG-CTCy tid
i dgntepfl ed Sﬁ f&?sgeﬁ‘ﬁ% g‘f’i Iéerﬂ 81'%52&%1@?% %yprergn‘i)rgnlesexon 1.

This precedes a stretch of about 2&a;hvgsdphobic ami no acids which are the

t ransnmenbr age: foeg- efc - 100 s okl o BRtsedidaeacefcbres | nb/ ec are shown

bel ow. 3 xissiallaeL8tr Tt keds LOR-Hétan [err] nb/ec peptide Structure |-

..... A u. Leu. Asp. Vsl .Cys.Val . Qu.GU Ala.u.G@y.du.Ala. Pro.. .Structure

I 45 ... .. @@%@6%@«%“@%3@9@%@&3%539 Gu. Alalmpen S
G.uLeuAspVaI sVaIGIuAIa Qu.dy.du. Ala.Pro ..... 50 As

des ‘bed t be used to elicit
ant i bodi s W é‘Jﬁ' éﬁﬁf‘ bgg] ]"uf heebggfﬁd i nmunogl obul i n E.

For this purpose, the pept| es can be chem carly 55 synt hesi zed by standard
techni ques &fs-RaBL 858 SadIdIRS tic - AecPret afrccdagerhodador Synt hesiéhbigné he
pepti des i 4. GRnRIMpP- £¥5 1 GE PN seildd-RepOfyr Dtz - Whi ch appkbggr Froc

chem str Al'ternatively, the proteins can be biosynthesized by enpl oyi ng
ol i godeo yrn.m:l GECH dTe - exm-ation gAC HRESH TR 1 RFCCTRSCACTTADL | de sequence i s
given as tmrBVapoheutﬁﬂ‘D*meﬁé?aHé edon 1, above. 12 EP 0 407 392 Bl As
i nunogens, q%]; géﬁt‘e,l_gs .used in either the nmonomeric or dimeric

‘st gt ur al e eptl des conprising the human [err]nb/ec

gpegnent gnd the connecting four amno acids in the [err] domain can also be
used. |In addi himfdh B dobtd iPRBMGES thet it ¥BurbDAmRG hods enEBYedIBY MEhrarde exon I.

equi val encyrh&agledadostS&i@ich bDEboGXaByHOphobiB @mne Atitiehichdrd) the arnstheBranecragien. TWoWn
above can hssbidistrichies!dy . €ibcdré Sown below. nsertion or substitution of one or

mor e am no aC| ds whi ch do not essentl ally detract. fromthe inmunol ogi cal

‘ stzuctura I
(o |
o 1u-Leu-Asp-Val-Cys-Val-Glu-Glu-Ala-Glu-Gly Glu-Ala-Pro-----
gtructure II
45

----- Glu-Leu-AsP-Val-Qrs-Val-Glu-Glu-Ala-Glu-Gly-Glu'-Ala-Pro- ceee
_ s ;

50

As described more fully below, the e.mb/oc peptide can be used to elicit antibodies which react
specifically with membrane bound immunogliobulin E. For this purpose, the peptides can be chemically
55 synthesized by standard techniques of protein synthesis. A preferred method for synthesizing the peptides
is with RaMP system (DuPont, Wilmington, DE), which applies Fmoc chemistry. Alternatively, the proteins
can be biosynthesized by employing oligodeoxynucleotides encoding the peptide. The nucleotide sequence

is given as the &' portion of membrane exon I, above.
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3 -properties of the pepti-de. The peptides can also be used as polyners where
' the ani.no acid sequence "shown above, or equival ent sequence, is the polyner
repeat unit. 11. Production of theghlpyozise2Bi Anti bodies of this Invention.
10 The nonocl onal anti-l1gE and anti-idiotypic antibodies of this invention
are produced by continuous (imortalized), stable, antibody- produm ng cell
lines. The pAefupynagensihe mretei)s HRCRRLSPH Y Sty the| W‘%@'@efﬁﬂéd'ﬁ?ﬂﬁ Al ferns|shewanes
and nyel onﬁ’%’e Peptifgscomprising the T“H'@P fec gegmeNteand herronnegling foyr amino acids 'Bé"ea
cel | s whi c‘?‘?"t?t? P'ﬁ° % r'@ a&%l '8?‘ peRides hating, Fﬂfﬁb‘f“i"‘t?é?&?gf %gﬂ
ht
TSy

wh ?ée nce s
ZﬁﬁeﬁeaaLc'eﬁEPﬁgf boptlipar QP o v gj, il ay i

he pe des an_also.be U e ore |d SQ

assenbl e t ﬁvﬁfi&%&ﬁréq@ en; ggqoru&g,stn;org r’an ody fragnment g4 ‘ﬁ*?us,

| ynphoi d ce I'Ch na ur y pro obulln are nost often

enpl oyed. hnpe&hih&n'o%emn&mmnm&w&u&lne&emﬁnt i oned, exanples of suitable
I yrrph0| ¢y cells are viral or oncogenically transfor rred | ynphoi'd cells.
Hybri donma celrhe mbhiclohal RRVEEERd laRfidiogRle BhibodRRCo T thi€ inmeHiibd 8] Redubdd ByNéohtinuous
i nventi on @@forldizediR ¢RbIBY arltibdly-pkbdudiigaétll Alnek. SNBBréfred Cantibddly-protiéting aéll Otifes are
t echni que igbridémal car lirds AndVinysibred all INaL I gRinclidid ‘hédver( he 2bl) iinds cai B8 hryrcells which
pr ocedur escoatai| any iateCrapablel of reepréssingl finciignatig esatrangedBganes Which éricadepthe ailodycvatiableas
fol | owsys tregionsDofctisd emibbdyalighi aridgtieagnthiaibe direfsatdy;, dhepeetl dine stibuldlyhaventhencapabiity tn
ani mal wi t éssdmbieathe clapins inte fupetipnal ehitibodise gnantibasly GrhgnmnisaThus.d¥nphaid celistwhicl naturally
mernbr ane- brsedvdg immunpaidbulin ase maelreftent amepibyeds Incrdditiont t Hlosecrievinyphe meationdd, pxamples of

i t ope. Wbﬁﬁéﬁm’@@@'@a@rﬂﬁ'%mﬂﬁelﬁﬂzw eeddenghoigaelisd to a carrier

P o cibmied canei b o 3 ”“ﬁa?“%“é’fﬁ%%f&gﬁf%éﬁ“ B amid
L hoi & c I

i zoq BpeRps ‘ﬂ%’yf“ﬂ%‘a g ﬂqw%ry Pa&rﬁz@qﬁ f@&Tg s ol ws ant'-'gE
het er onyel g‘ﬁ%%‘ef 8’%‘?'8 b‘h W“g‘ g ap Ia% | ?feﬂeP '°a§e %e’ﬁ'@&"

Ihdgnt Idf y tpif an be es: and cog aé %rgzm r pr tem uch mn to be

M st e'ogsaiﬁf a B %gy f e°o$ 5 én@a koa .,cps\ 7 3' cor
treat nent i &H?Q-@ screéﬁetgﬁ) thode lcﬁ rod 6 BHeldBdired b Umin

hydri domas umé.pnama&w JoHich éseue%neﬁ ahﬁchJﬁDEB)So b@rmé IR@ﬂé(r snanm.t;eem
df i cul t. iediniid. FRAGUGN hAHMCArkiSIdiel Rre! APRRIS preRFRERH Bbdtr¥entBURMFand, Sn GenéRY, Yhe

= well es E@-bédnéjalﬁd opétﬂﬁeeldﬂfaﬁ-hun&n&bérﬂorﬁ&érfbrﬂ&tgﬁ@‘rh Ipkod GNBS of MLAAN Hléhodibhaldntibodl, tad
source of pydificuROYybAdonfa@hdiGition N addasts, @sgebiblly GribusdMis laiver§ waiNstdbfishbeE frocddaroestable,
may have | ingfink @gloridsas provdidecarnt tirii@itadiesotired bf dntitsaain 2f badanh ditatactoliatiys. AMuéindargibddies,
I Munogeni iowavee, nisyrhatelipitbe bsscs thie velatment ditiuorass ebcausé theyare highip dbrmunagenicrand ban

“reci pi ent . thémselvbse indueef entoved glslgizdiendtions iof the mecipiedt In Mhecprefewed einbaslineant iof thisk

and ant ps | idveo¥oppihe antirlgl Brlcinti-isliotypie aptibodiescasadproduced in @ dedant sysiene and asmebnygried into
converted ¢himesc codentpman anilbdies /by dheasstallishedoiaetiniguestripsarined 8 sletalb bplawch$ explained
t echni quesabgees ghepshengar hymget shimerigeaniinpdiesnare es@f?rreﬁ feetr g dwinisiraiiar, @spegiallyr where
hw#an” ch'F‘\‘FB?’q doses g 9Aueds are preferred for in VI vo admini stration
especi al | y_wf@lr e Ripdurto Peofdb%egﬁbaq-eé FPetit f°édB° °P??e PB%;H%H“ Egﬁfgf;

ant i bod""es fratipn gangbe p"f'rée Ji5m wpen 8?5 "‘:3?6“
% etfa Pﬁ%;*s nonor:Io '5 %EE digs. s c|f| or hu

I mruni zat i Il?dlh%'g Q\l’ oy

be produce '% e ifﬁ (frtﬁo”
i ne U266, T‘Z it mﬁh .p,wug ?ﬁ\« Eﬂ ctvely
chr omat Qgr ead GREOER theaitdr B0 QhB3 i SB&AkAIG plr for qmr\h fimAbdsor-

conj ugat edbgnp a suitable matrix (such as cyanogen brom de-acti vated

Sephar ose 4B)n proteiddOsmbdgimdnts,| BirmBRRs infrufizdd With & AG5RELE Mhiagikiation [H&todoDf order to

pr epar at i Ogrodudda high G&ubRY loEYmphobest diciuding W SprecifidisnBibJaRE LSpiabi £dils &8 loBtihddiRdmy
45 adsor bsthé @imunikbe arkda ahd iged i afi amdriaiRing @blls Sprefrabhe myidiath dos FhiEHané lobtakd Y
pure f osam &hillignio séoeeté iMmuncgiabeity Maryesaitable imyelprna Eati nineschrecknibwrdin endris An @@inpla isghear e
I Mmuni zed wirinh myeloing 8ISduBusiomotithe spiden oells pndlusigopartnat canr iskesarrted optrio the Messanchi big h
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The peptide and its KLH conjugate are used as antigens to immunize rabbits and goats. The antisera
are collected. The antigen-specific antibodies are purified using a column of Sepharose 4B conjugated with
the peptide (with Leu-Lys addition) or with peptide linked to bovine serum albumin Normal mice are injected

856 i.v. or i.p. with the purified antibodies or their related substances to study the following questions:
{a) Does the total IgE in circulation decline?
{b) Does the number of IgE-bearing B cells decline?
(c) Does the density of IgE on the surface of basophils decline?
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this quest | Orsupegnatabits abtl dyEqBaiutiige ULEs! aail tlise. The dgE wadsOdifinityl pyified]ent Seghalogé 4B column
cyt ot OXI Ci ty conjigall witim a tiveodtbed |astibiodynspeéifid fgthumea IFENThisBnanetiénsl, antitpdy igGokas Ipgifled
i s Koiwn to rfoothe ascii0s offthiee bewingthe spacificchybridotniisewithial praeint A-adningatésl/coluime .
fol | owi ng Wxanprlhespolygor@kandyyionocional humprpigEls ere arplyzedky §Qptnolyahnriamidecgelielectrophoresis
Monocl onal ~ Arvndes seeueing 2pd rop-eaduqingt qopditions. In-pathepsesg istinglive loEpmpiagiies depaen-reducing
obt ai ned f rorFP%f"tl‘?bsrh?ﬁ‘i’ bpayy a8¢ gl ehaip (upder jredueinp FopAitionsiyiere £P$?g’°¢nae% ofly, traces of
obtai n i mund®'ej héga"f’%?' spRe Pther copiamipgipg E'E‘P'é%ﬂ?’ﬁg Pingpsthe Y2RO cp \E‘e\iﬁg
al so used to & r"h e madumy e hadSeme clugsas 1Rt identifyef the coniAgtinateg P
prepar at i offs ™9 'l“ﬁ'E" PEPHEYE. One was pol yclonal |gE purified from
human ser a, ed fromVentrex (Portland, Miine). This human
| gE was puri Mlnﬁnw%nggra—%y affinity chromatography using Sepharose 4B
col wgn conj uglaheo%dwet h rabbit 1gG specific for human 15 |[IgE. Contam nating
kuman al bugin and transferrin were renoved by affinity colum conjugated

with anti bOd' eSMaP Baibk infice AP ELB el il #ére 05 S6rTitnRuni¥RIAAG RéRlind \HHRRe Siiden
was al so prodyserdr fusioinwith! InfydioMa TeiRCb SRR RybRds. T pelycRmal Qiuen rifie from sera
line. The | gEprovaed & fVohtrdkywdsWisbd |a§¢1dll?tmﬁm@‘éﬁlhﬁfe(1§tﬁm£8 ¥ Qhis! 181 hGIOIRG UkbAbcRshal IgE
W th a nonoclpediateday U266t litgmightibesr cbrddin Jikiiowh atagialies-TIH iadditioh, wWaCdidiva vard Rl deberaty
| gG was pussi frhandcidnalcanitiolies againstt thetidiotypeésttd U266 198, @ad i @euld begmiidh ancegoitkely fto induce anti-
hybri domas wiididtypic msmunessagdinst ononenipnblcaititodies) mfter RForming three fusioh prpedmarits aithdmice
nmonocl onal hummpnided Witk UReG-derivadab, 7vedsvitohe@ BiSfugionsyvith rnjitenimnuiizegicwith polyclonal, human-
el eét-ﬁ‘ophoresiﬁﬁ'deﬂ'vd@!g‘fr educi ng and non-reduci ng conditions. In both cases,
di stinctive |gEFfgmaEgjzaten, (%Wuﬁﬁowasr iBigeted wiih S8t ©f byman laF gpen dniepjioraride first
i ght chaiffs! I'\'H@Pmr%&‘ieﬂg' G‘H‘gg agljuyagt. M@Wéﬁ"edﬂﬂ"‘iﬁﬁ“?c%ﬁ“a@é% ap pites
relatively v li\gge@ﬂ'l"e ?m’:}‘ 33@930? Q!%Hpé‘ﬂ‘i'al'l%ﬂel%gg(g‘e °ﬁ§f% jrbs and the

t. S - delii ;iéqi

ve had 3 g?or g ulsn ol:i;En( mcc lete ﬁ‘“i{rft'('aasﬁ'? g;fs
the nonocl m&mm Acizfu {a}é {lf lajsttr o (he fourth
Procedure 0 i '?
Inj

&1 ach limb
i muni zat i on vt.tﬂrmaqmp%a s ﬂ?ﬁeﬁm&‘y @Qﬂs% MY nés?

ﬁ ' tﬂé‘m %Band their

cells to pr O%B&sméwrbrﬂ&ed @sﬁ?&hl‘.&‘s%ﬁ theh WRB WithGyeidMb b;llhﬁ thg 'fdﬂmnﬁﬂr&edure.
provi ded by Ventrex was used he i mmunogen. The rationale for this is
that the managyFamal | gE pr oduced by U266 cell Iine m ght bear certain

unknown anomalies. In addition, we did not want to generate

Suspensions containing a flve-to-one ratio of spleen cells fo myeloma cells were pnepared The
myeloma cells chosen were NS-1.  The NS-1 cells wera conditioned to have a ~doubling time about every
seventeen hours. They were used for fusion when in the log phase. The NS-1 cells were subcultured in
s5 bacteriological plates (100mm) at a concentration of 6 x 10* celis/ml in 10 ml of Dulbecco's Modified
Eagle's Medium (DMEM) containing 5% fetal bovine serum (FBS), 100 units/m! of penicillin and 100 ug/mi
of streptomycin. The medium was changed every three days. Alternatively, the cells were subcultured at 1.5

x 10° cells/ml in 10ml of the same medium, and the medium was changed every two days.
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3$ " nmonocl onal anti bodi es against the idiotypes of U266 IgE, "and it would .

bé nuch nore likely to induce anti- idiotypic responses against nonocl onal
anti bodies. After performing three fEph 67 S0 i ments with mice i munized

with U266-derived IgE, we switched to fusions with mce inmunized with

pol ycl onal, human- sera-derived I gE. For immuni-zation, each nmouse was _
I nj ected with B@ sbigerofelihusimproparsd by placingiihe enlden 9n a Phateriological piaie (10fmm) enctinipaling
was gi ven i 20w epraleium. magnasimdree #BS (GIM-PBSTlinto bath: endssf the spipanclp dagsen up the spleen
subcut aneouseHs- Hie spleercasliswerg ther) trnsfertor daem¥0 alicp@ifugedebel yph nodes, for

exanpl e, the uHWePlopngolismeroifentrifigad af 200 g dns ﬁtfﬁ minfgs. Iaf‘ﬁ’r%‘:?“ éi‘ﬁ!?e’t% '"t? MhR 0.-83%

nmont h andst\MS"‘ﬁ'D(Prf??sM)lf%f 8r““'t“ h‘i:’??,"ét E’é‘f“%; % PJ'%P Bs was added
t
Rk % e 'P°°§)s Rl T TG oy Ol o

| i
t he booster i BRE°h %, mph°° et"("aaslfmn

eun 2 3] )

one n
45 bt Mfﬁﬁ foff2 B0 ) 81 At .
subcut aneou%nvoft‘e Qb ﬁwt ; b ol 10 i ik tb’%ﬂﬁ:
PBS. Each nmqjis @pééScelid! e ARG !ﬁ) Cddh tﬁtﬂ@é)tu . Youdthely, db%eé"!?i?%"'&ﬂs m 6Cdpleen

linb with th@mishifMuniza8 Bhird) bicAUREAIsh tWakBBbds Yh sadi Wuléh &kpafimend t €F The | ast

i njection, therHicem wens i adniahd GakHetdnte Hithelioimi SIEMIENSS. Wh SupbrRdENY A5k aspifafd as
spl een Cels SnUSR BEpdsEIRe wANLE@4ts Phstdir piyettb. N8 b e WasSgehtly thpped fodleb MéiciChefist.OCedur .
so C) Fusi on Kies peprepafingSthes calld, aifision Gnbaduré hatchebo prepeted @t folbwa) 5 ¢S¢f|peigsthy®asé hiscol O
nyel oma cel 1850odak)tiad beanculxed Witke 5 my ef GMFPESdnd 9.50 G BMSO.LThis nlilturd hadTHsen Wismad
cel t's were doBRHG iitateddo & Gnahpl of %0, dwifliibradiyroughnes0.2eho Milliperedilter te gtariize. £0mi biguots .
They\wer e udedibdep added 40 Griotytias and theselied begy stpldiate70°The NS-1 cells were

subcul turaed i nToBenseecthefubien BiiueLer use. aneef thelaliguets)in the Gayotuberowastmelted kyrhegting @ fx
[err] cel | s/t CiSqpargelyya e coniaininglOQ mf o\RMEM (witbpubserim) wes hnater &7 BVEM)

cont ai ni ng 5% T‘@t‘aq “‘bé‘!ﬁ“ﬂe"f Q@YW‘*{“F gl¥go! fusion "IWH’Q S'PSrTFddﬁ‘l’ t°p@ﬂ|°&'| F‘tsPe}’t‘s'%{hEPdl‘b‘E)

ug/ i of st rs aqlg‘rt Q S{H mlxture had been
Al ternat i veI Pr %ﬁﬁh )wisid ?XI by "“?'“'

of the sazr‘rha ﬁﬁﬁe '&%ﬁ of- Lhpese 5%357 om pe'a “’Eé&g
407 392 Bl S‘f%s de 0 tﬁegf e%)lgn .&9 ?eBlw%ﬁ" nth Qonﬂ)matton of
bact eri ol ogi ai tﬁ‘eé Ils th& I &tibn
frea_,PBS ( E%P ce;,t nutt, e sp een osen up taflte sp ee
GelI's. Thg spl gepn l':‘eeH‘%Btﬁw é “th& rc@tBS«Je% E3Bonbil t?t Aut™20GRANSTd hbdifd trhdRim,
The spl een GhdiemeiBd Hith Do EbE, D6 Linfidimi2H Gellcifi) 106 |ugfnl BF BidpRnyciR Néha tHYSdkanthine,
suspended i Qnﬁoﬁbnmdmyﬁa%@m[ err] (0.155 M for 10 mnutes at room

t enper at ur e t OTHeY&oAcdntiatior® ol th I B \lispensiok wik adflistédVio- £BR 1R of asbd§ptboh @elishser 20k e
t o stop the nigtsliteds of ldugpesisidnl 200EErSlitdr aliquotp of suspeasiorovide Ithes dis@EBIIEEtd obdh wisl) ofid 9®f
CVF- PBS. 3bhavel owiaetiter rpgeta. GMfterotypidaltyrRr8 yuch Plated Swetke preparedtad elioh faskeh, rthg plafesbvere f
cel | suspensiensferedtold inchibatpk arglahdintainet e ¥t O év5%\COH 3 dr ops of

Zap--0gl obi [ er rThe cplisewere giown fop Seviey dpyis de e eltesdendirugroettl mediuin was [wilidkawptandraever
and \He concredumawascaddest Feus|days aftst dhatiam @ozyme Binked immMimesodsent assay (ELISAebalow) was

t r ansf er r ed PPHQIRedRhentipadies indhe walls ietdeterminpobichwpuld bingihug@n IgE. cent ri f uge

tube. The®cel | concentration was determned. The NS-1 cells were then
suspended i Eﬁultﬁ of CVF- PBS and mxed W th spI een cells at 1:5 in a 50 m

centrifuge tubls_a atg@Of@% 8%% g“’ﬂlﬂ‘f'ze%gg'%gm one,s I

n

from an i mw&tkoaé*d/ g ﬁ%?ﬁ ﬁ, Bt g Jg i

fis il WEh o ¥% Tpdu about 7,000
supemat ant %ﬁséa,gla 00, % ass as
pi pette. The tube was gently tapp ree the ceII peIIet Prior to
preparing t peQasA Peeedaref USI ON mxture had been prepared as follows. 5 g of
pol yet hyl ene glry¢ol” 1450 (Kodak) had been m xed with 5 m of CM-PBS and
0.5 m ofsoDNBRocelities mi xt ure had been warned to [err], titrated to a final
pH of 7.0, and filtered through a 0.22 u MIlipore filter to sterilize. 1.0
m al i quot s hathelpsimary acrderthgtpeocéiuycobiibe gary arge nurisscof ngistidb eauttirgtfomanb fasion wells
[err]. 20 was FbiSprwithchuman igE dsuthe colidnphateuantigdnO Thau palyclopal g putfibd: frevh ihgmert sera n
t he Cryot ubd¥entens waryspdeb nhmtl ng it to [err]. Separately, a tube
cont ai ni ri§ 10. @’WPW"DVE et stratagy i @rn asjeenipgsProredire tas to screpn penerplychigh, Gfinity
al i quot of ﬁB?b?@?sh e 1 990 vealls frem °?ﬁ‘>!‘!st9f‘ @npEmentdthisgwas sionehby eaeling very small
suspensi on '%‘ bt fQd Hamito gaeh well-fgsuming jal the dgit wagdound tocdthe sofid
pol yet hyl ené’ @ﬁ"y g bFn“kP%EP &l pogyerpf g qeall amount. e RopsiRiReof omenitgaut d
DVEM (wi t hout serun) was added dropwi se with m xing. The remaining 8 25 ni
of the pre-heated DMEM (W thout serum wes then added. The cells were Ieft
at roomtenperature for 10 m nutes.



\ﬂﬂ m of FBS was ‘added to the suspension and the suspensions were mni xed
1. The conbination of the FBS and the CMF-PBS can help to prevent
adherence of cells to the test tube uspensi on were then
centrifuged at 400 g for four m nut e\é\@b 4(’T-EBIEE?ter havi ng been spun down,
the cells were suspended in about 120 ml of a nodified nmedium suppl enent ed
Wi th 5% FBS, HyBfdstspécfis fdricoradmimeiy mrbotbiné Was a0 Greeify/ raducaf AsdtoeypnOifiportait, stratdgic point
hypoxant hi ne, warnthahaiit walls thateshalv bighy QD hiesiting$ iiékd Lhosdrtfar farthacaharbetatzation aralf fort diving.
cel | suspensi onintsespramfure 58 d ¢f ©.13198nif Hubbn PE wahaddeploawls of 86-well ipmoniGO(lates. The
m croliters oflatesuspretoseresand Fotbated dor elghtbanrhours picl Gtte allow thewrotaints biod tothe platée.hen
di stributed to @ébeliquikcprtentsfof the 9lteg Bere fhen bmptied.rand 2G0aH ofifl. 1M &lH. Qliwagadded)ioieachl wol
20- 30 such pliaweelsr peptraigraay msiling dindiaggites pr P dlates.tThe Nbjd selutiopwpglett in the wells for
transferred t39 DRSS HEPPAMIIPCRNEP: nai nt ai ned at err | n 5% C2.- The cells

were grown foy 3pRNHGl 3‘;}%““ W23 1 Y‘?Qsa“d of Wt\&FES and 0.05%
wi't hdrawn and [

and, T%?@ &m a%(ﬁ%% Tween 40 ﬁ?!'i Vgﬁ?a é[‘P“s upf ‘B“h jbRdly svﬁemrn
i mmunosor bent ﬁfq g0 anti ies

om eE)'tnh wells

wells to dete An pr%i mgmc ggﬁgwer
experinents V\ﬁ 'mf,,éﬁ EH s PReT &
these fusions, fus sup@m om e& e th ﬁ %vﬂfa%lm%s &ms
prepared, Fseslﬁ%tés 1 platelDf |ﬁc‘f@‘1 nﬁn mdQFl othts of

vel | had on tdgpcaie hawa t31|% goh.@r,sﬁaeeqfemmmu Srmindd) 3 12 eaa.norp RbuRdy saiaqwse-rad.sn
7,000 wells ansbxiasselRadpighted dodbBi-niasIgE, hg 8.8 58 yf t3htididolisS kR RGbstrald. ELI SA

Pro edure so 1. Procedure The primary screening procedure for the very

| ar gesnunber s2.@bsulyybri ds resulting fromthe fusion wells was ELISA with-
human 1 gE as the solid phase antigen. The polyclonal IgE purified from
human sera (VenFombe approximste d.088 wellsscragned tpially, abdut 4,000 walise(abaup€0%)avete pesitive in the
deci si ve st r LSy Mpst obthesepositive wielisgprbakly: cuteined hidpridst piodycingaenogjenakantipodips for biman
affinity ant |196dif@sth¢ﬁ9mlp*¥eati¥ 6000 wellp MOhe EYISAS wp chnse é%wﬂls fwitls the highesh @.D; veedings
Thi s was donefmﬂ""@@a'!qf efzalion- anounts_of human I gE, 50 ul of 0.1

ug/ i ont o%each T3 mon E'rﬂ‘ ieg werq W%E%‘E’B@Hﬂ's igagcoated Wit hymarsserum at
only 5 ng vxou‘faﬂ"”ﬁé""ft‘ﬂnseél': A them werepnsgative o '57 ELIRA suggpsting thaftheyqid nptifgact with human
possibility of g@’h fogsint or 1 °§'°’ majep,sqiury prateing whiply m| Yy eonts ‘Hhﬁ Ig&, prepara-
contam nat i ng‘°B‘°F‘(')sF lb nogea & gica a0d 37 e ﬂ‘ﬂ%eeé[' NPT o ortant
glrategic only wells that show high O D. readings were
chosen for g%w&& erization and for cloning. In the procedure,

ul of 0.1 ug/ M cof < BisNBshs WS S4BtSor i éﬁ: gl P ugl wm dod
plates. The Dheth o€ fwen %ﬁ&ﬁ&s%@ilce uﬁ R e 'Ioeeﬁ".% 5?3&

to allow the g ofifiter 6.0 mpoffhe (cihutdd)Boll uedeﬁs.oné (containifd) 8n kverbgh Gt mat ﬁ)%ta?-d &Jﬂ§
plates wergs traspactReiwas placed itib e Welldlof H6-vebil blatdl Trdiwells 4@ BocRE6sk Vit hRBAS) wel
in order to sat afteatd callygréve Ui to bedomd) tdlities GhaSaliWer® Bheki®a uRden b Gificrostt}. THd4dlis of
sol ution was éaeti toldny didimet medelaBoiit anid f3ith dblonias. The Sliigle-d@iD Bloiked MG stibrgest Tdaktivities in
[eri}—f‘sol ut i OELIStaerd thesenraediopadediindultiee Wel | s were washed three tinmes with
PBS and 0. 05% Tween 20. Sone of the PBS/0.05% Tween 20 solution was left in
the wel|'s #nt4¢)|Pradiptionsand;Prifiggtion ofManagjengiAntigpdisglescr i bed bel ow was added. 50
ul of the cell fusion supematant from each well of the 96 well plates was
added to each off® PRcyarge guastitios HedeFFﬁﬁ’lj‘l‘%?P'qna‘ﬂP"M%s the, foliowing rnseduea vas ppriorRed.
hour. Fol | ovm ?'PR:‘ET ‘i"%S'ﬁs S’PH'Q%Q'P%P& ’%?Q? in} F‘r\%‘e& 'eweé%gwwghweﬂ' in the twenty-
PBS/ 0. 05% T

H Bﬂ ""1a “ﬁ’é‘l ?"'“f i\
supermat ant % giin ﬂvﬂ?ﬁ’“%?" e ?\eé -t ?5’ '§t° %’ m'°°'
hybri donas 1 T REB6° W™ "Bt m%‘ﬁeegﬁ ?°
human | gE WO T BgnoElB@a‘ Sf\ﬁodle-ghiﬁ t%‘d% ﬁuu(? tne tuthQ CLE Qd?lo OWedfrgzgn (ﬁlcs‘ffa!d ngs
phase were t hﬁ&h eafn@ ﬁ&r&? dh 8 riyfdh cloio m&s %t Fl?eq u% ! suony
per oXi dasegf Ofhofilidadas &QQ& 8 abditic TRldSE that {ferelirls ré% 1 2M
benzi di ne as {cBte bui? (gH4.6)-was addag 3ot eléty aiNiiel BBsigs fnﬁd)ﬁﬁ&ﬁﬂaf%h&m?au
screened t ot ahusr, waab@nm ﬂheq;@ﬂ”awgb,bgsedta gut 60% were positive in th e
For every milliliter of treated ascites fluid, 25 ul of caprylic acid (MW of 144.21, density of 0.91 g/mi)
was added dropwise with vigorous stirring. The suspension was kept at room temperature and stirred
s5 continuously for 30 more minutes.
The suspension was then centrifuged at 15,000 g for ten minutes in order to remove the precipitate.
The supernatant, which contains IgG, was neutralized by adding a volume of 1 M HEPES buffer (pH 8.0)
equal to one-tenth the volume of the supernatant. The igG was then precipitated with 50% (NH,),S0.
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] SA. Mbst of these positive wells probably contained hybrids producing
bnocl onal antibodies for human IgE. Fromthese approximtely 4,000 wel I's
in the ELI SA, we chose 53 wel | s WI t IEFITQEO');%# t O D. readings for clohing

and further characterization. nocl onal anti bodi es were
checked in ELISA using wells of pI ates coated wth human serum at vari ous
di lutions. Al lThefprecipiiie wilten iBgMNed \WEHEPES sikRe BlrbiSMhis slGEE s ialysdtbdverhigia gdlist
not react WHERES saling bitlebin rordar tol rghive tNIRRSOE frém Kkhe 10G. Thb IMEPESBglios busfer was changed
protei ns whittée durigtthehdietgsisc AMieradialysiat thel HERES |byffer salinp anoataing puified disoltedigGt Mhe

i mmunogen f oprifiedl o6 vwes dseddn ¢ortein chatactgimationassayse pri mary screeni ng ELI SA. 30

d) Singl es Cel | So@ileoninagjor@edntibodigs yerm pudfiad from @snitesaertrulife fitikbbpa dvvém'w“wfwmame
hi ghest O. Draphe a8ihag Sirstnantipqdios, wasercbromatogrpriad) on REBA anigropchangg regin(Waaim '
well plate, stope Epgland) using BORM; T RH R&ith apn\werwf%"tﬁ il 'r' ffom PPM%‘&MO bodv-

hundred cel |°g"* fmcf'qnﬁ |“Pt°éP°""ftfd PV rﬂ‘ZVSP "Pﬁéﬂ°a=’r3% Hé’l"ﬁtf?g (Amicon,
o e b
pl aced info;

hi st one. Af t'sgg ;@@x@ P? 3)8?" }éfréﬁ ol s’( é“ ggﬂngc'?)\? W’e‘&%d
under a m croscope. not nmove about and form
colonies. T activities in ELISA
wer e chosg %@'exp ar L?r"%l @u tﬁvc'lor?'e"m‘e%%&‘{?r [ﬂgg@%?'t%ﬁ and Purification of

Monocl onal R é-hé?@% Basopiis RERPAORmMURAIERostENEs Adshy 8 a Pladibbiring AdsagOnoC| onal
anti bodi es, e~folfl"owa nyg™ pr oéédﬁr‘é “Was pertorned” “Sone of 1he cl ones

show ng hi gh Qo). igE~eastive idnotithallifiddies\ave BeenBtudiedlfo@élmiine WHatheBdyl tindi i bdsBhils
t wenty< f oulisola®l I fropl pdripBeral i@ FEra amisl @etohd ekl &f strBenirig) waTohbseSantiiodg Wd have ethe
pl at es. Tae tierapeutid adiue Uth Lantibody mubtenod bing ad asopttls ahd) grlast- @itd landC bansee the waleass of
t hen separ atpbdrmadologieal mediatorat 0 t he peritoneal cavity of prestane treated

m ce, using filtigllyyive|chesa taede|immynofiuorestencs, staliingeassay drecansechagaphilstagcayrtdirivery small
fluid of eadbrcentage® @Ea%) aningcleukocytendWe rigliaved thah evenowithcengehet hasaphil ergbasationsy
the asciti c eraminting @ells cat %‘? isinpla ceelh devplo psingwisnmumpfiorpscenca nsiqiring o4 biotin-ayidig gnzyme
t hawed arfd fimmpeneptaiping prebaklyoave MOrP Brecies dnteimingion thag (adiokipdings ELIPAexamining the total
Sufficient [FAERAPHIAHSPSy| sul fonyl 50 fluoride was added to the ascitic

fluid so that, there was final concentration of 0.1 nM 0.05 m of 1.2M

acetat e buf f‘e‘F°'?t'B'l‘—l°féPaf?f’h' s added for every m lliliter of asm tes fluid.

;Ii- djeufslt 23' Cozgtcgarslg Ei‘ Qre hgéh ?r%:rj:t perl e{?{ noiiaalalé oalt 'ﬁd ﬁ{i}'u“ m de snty
capryl i ¢ aci wa pr Qoipgciﬁ vﬁtﬁs ;nlp
Vi gor ous st s HQ&s—b ecﬁbh‘i%ﬂﬁdnoﬂm 1rn90|'6)< tl-l%ﬁi?ﬂ: I*“&ﬁl PEY IR dodyuliredl

55 conti NUQssiids biobercal) wake! froplied) u; Bsing timlmn&nﬁvam MgRcol LBRY @A = idUiaren

at 15, 000s59 sfodk sditibn K0/00H186) + R.0041 IRierd ®001 FIETY & cdnB@nt/2h@ §.og¥11tRS Gonsity Ve physiologic
supenat ant , midiaCifocaiRs theidersity & Porcuibis alfRR)d by Bmipgratreliyis PrbParedbetord tb diiEof eperdmdvi
HEPES buf f erandkdﬁtﬂr&)nmpwdturé ovetmigt t ent h t he vol ume of the supernatant. The
| gGWS t hen piteparinized dloedl freshiyhobeiud [fremnr jormal Bonors W3 Blutdd 7:134¢h Hadic Eiwre medium
preci pi t at e RRNI-1640cand doediaded @d ai FivolAsidde Sadianr{denityl £ 91070 Fmil)s Treohambruoiaar\eells at
di al ysed 49v dierintgrface wepa irempved-{BRE®r useb andahdowfitiske layer an top dtthe tad celbpalistewdsaeqoydredo m
the 1gG Thdheserpapuloeyigseors, whshed andhrosusprafieseld basit cedidmrand dhen rentdfugadytypugh two
After di al y$peiully layeradriteroali gradint pf 1:07P pret ﬁ{‘T&P‘r@OﬁGrf‘Pff1i5@?!“’éﬁss§BI°9'l§d°°P@(!

The puri fi ed" \teriggasof jesForeql lavors: andnbefowoihe, intesiace, oft basis med per fercoll laygfyere

monocl on aI JAverduliese chls eontained 3198¢ ofbagoRiisdepandiag ¢ the. B?"fctl'la ‘f“f“ﬂ‘f"de a d ual

col um ch¥ ogakso%épr%@h% met hod. First, antibodies were chromatographed on
DE- 52 ani on eX¢C sin (What man, Mai d- stone, England) using 0.05M Tris
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Am con fidot rsduidtnd ke O, KRR m eCidk\w nthgn féggé% ﬁWis E’IUH fwt{x

on a hydr oxX WaPsdib tcRnésOrlopbifiibul E%s@y Gire |eU§ub)PGer§

0.01 to 0. 3Ns@tu 26 vahe 1 Rih; Sher( 2bkicn w&’é@%ﬂéﬂeaﬁfbyeﬁére u.Btht 1:50 d‘mngissesse

by isoel ectri CTHeOGHES| vt cells3gnd AAEboSiESWEN\Elan liklta@dtibre30RhinkteR et rdont Bfvpdratitd S A

(Phar maci a, ifculsazior, ti@\tubebwdre Jspunfile siip@ratam aas withdiaive) randl Gle @61 watvashed|[twd firdes (with 5

= 1 ng/ mé. Eman o RAMI 16406 catdning 226 fetad BatDSerinh end\ 186 Gbdiuma lazidkn (Thd atlys wére tse

| nventi on 13apppd Bileedénthe ¢all pB@s ophi | s Usi ng an | mmunof | uorescence Assay and

a Radi obi ndi ngt9wisef e beled antibody, goat anti-mouse IgG conjugated with fluorescein isothiocyanate (FITC), was
g d to each test tube at a dilution of 1 to 200. This labeled antibody will bind to any monocional
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he | gE:reactive nonocl onal antibodies have been studied to deternmine = .
hether they bind to basophils isol ated from peripheral bl ood. " Fromthis
second | evel of screening, we chose tgg-ﬂ ?531 have the 20 therapeutic
vai ue. The anti body nust not bind to baso S

rel ease of pharnacol ogi cal nediators. IntlaIIy, we chose to use

i mrunof | uor esantindies siichi avegtactns &/ighen ammnlbamnmmldea rae0o fon idertitying \tisssy m@wtelohal
per cent ages (#Btkodiggy) anong | eukocytes. W believed that even with enriched
basophi | prepar Heitures were)egain imcubgted édr 138 minutes hiroen tegiperature] The [tubpeWera Séntrifuged, and
i-mmunof | uor edeceriiewere a@ﬁ\eﬁ%rﬂmhe Istro mpadigny gl before.nthy igells Mre themrregyenendadrin AYu! PBS,
probably géverlaret @“g!‘@ﬁqué'é idee ard qeversipPerh Thagells weiRlvieytsd wilh a fiuognscepieq majproscope.
exani ni ng the tWhen the antibodiestained jcgliss onecould obsesve; thah seipe pfrelRiqaeh veying field were
Basophi | s weraingg B'I'ﬂhﬁy D%‘??P‘i" c?x?ei"B‘ﬁﬁ“?)@P PRIFROtaEPS o POsHivphotained Cplig rangas, ghopt hip%.

I ndi vi dual s %Phn% ﬁ tgy centrifugation on Percoll by adopting a procedure
descri bed by &B' 2d., J. Irmunol. 129:2128- 2133 (1982) Brlefly

Percol | st8ck SH Qerdea(?iaguﬁ\ WthEe@opﬂn .CO|.|lhe t|9n
W|th896rr1 A0se o ,o )
HEPES buffer 1 G u? H'pF bu‘?n%l at f ﬁ iding.
using the fo'A nut9sr iHd ﬁ':u n mxﬁxFeClQ q@d?l&ﬂ seﬁ: (ﬁﬁ n‘PQ plastic
stock sol ufsi Qiantﬁfu 6oL h8&) §6) cefltrithg ’pe IéySr #hd GRSk bre d The
1. 0041 the dafsesh% .mndahyaiam tﬁ@ﬂe&dtﬁﬁ . T@Qﬁ@uﬁtﬁe 65 EbRiERInG Yhe @bl FENEIER the
alter. ed by t esfpamhal sha@, ratok biade. [ThéB aips dretBdrOpifted e bdYand fcodaacror »o i aaaﬁhnauon
kept I 00 M co@go.cif & tdetormirnid avhethérithe bitdiigas positine ok abaivg b caspaling thdandunte df bduadn
nor «” donor $5wsween hagitvel cdntrl manbdionbicesibodyCand ttherhemareigE-spociRPivnocldralahtisodids.
centri fuges on a Ficoll/Hypaque cusion (density = 1.070 g/m). The

nononucl ear cleReéstitsat 40 the interface were renoved for other uses and the

whitish | ayer on top of the red cell pellets was recovered. These

granul ocyt es weliiialiosonesdl expaiments werp PadREmed psingJemenofiiomseatr argaysMere recently, tests
centrifuged tYreBeAdted ¢ Hﬂ“gc%’f"@f EI'P‘W“’?S E’P‘é’lﬂ' q“E‘P @B?'?d °&8 P@ﬁ?dydﬁ%a'ﬂ‘muﬁfdﬂﬁ) and
1.078 g/ m 25atp°6’663~"?’° e{rd thatthg pack %““ ﬁta@m ’é&!‘ gd
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he e as ys W iz in bloo S 'fr m e
on fhe parti Cslé afd {vvg'r aw \% ls Wl raiativ I f ? these
gnriched b;bsq,g ,s' #3, ?J ,Bl_
added to each, iﬂ gp“;;“rtgfsui le dll |ng specitic antl odi es.
ul of the supernat ants romthe orra c ones 50 showi ng the greatest

O D. readi ngso)lnau(ﬁu&ﬁise%ﬁ,g,ehydggaﬁﬂ%d@egk&hss antigen was then added to each

- o o e = wm m— - — e e = Am e o wm S e =

tube. Wth sonmé "¢l ones tepelifious assays weie performed. Wien purified
anti bodi essswer ewashad inaridtienal adiBydy \spdcRic s Bama 1gl Bind T theBE boshg/of 1basophite, it will cross-
ascitic fluidiak wenge andaighragitecthe ilddylyimEFER Widdduldst and ciude el rolbase 105 histdrhife tndodtisor
w th cells arpiaraiatologioal imregiats: Tthetvirians huien ligEtspekific aon@bnahantibbdies vake tesiarhfor ability to
tfem&ar'ature. igkjutechistamineLrbledse from widhed bunizme peripberal biopdileykotyite®. super nat ant was
w t hdrawn, and the cells were washed two tines with 55 a m xture of RPM
1640, cont#i rii Bgeedoef et al cal f serum and 0. 1% sodi um azi de. The tubes were

then tapped to Ioosen t he cell eIIet 10 ul of | abel ed antlbod goat
anti - nouse ngg rij‘?ﬂlgﬁte@ﬂb’(ﬂdt“i‘?s Pﬁﬂ?%%sc‘l?ﬁ‘?‘i'b?"s'!if’?ﬁ"dﬁ’ ﬂ%ﬂ“é“ ’F'I QB Yitrg GSRaY]
to each test flated ! fZB.' '" “i' culture -

bind to an an aut mated m

to I'gE on a%gm‘beh' o a.&)erhw 9

e
anti bodi es. AN asur |tW|

or
Ct% d d k
Lenper at ur e. Jmcﬁ;a R alsg ?fubgeeq!ﬁ‘ oPgiié ] aﬁﬁ%é' o °°gl§s’“
same nmedi UM aReRRibiE histaltne GRlbolints, WET € then resuspen

pl aced ontg i ndvy bibipldesthibeMs LR brscBYRS 107 InisRRRE reldd3s fﬁﬁldﬁheuﬁs&oeﬁeewaa@bw
a f | uor escencsgssiiisfly M6 pOPRIre\WRAbIdNS Shaahilt) AiPSand3Hoat, Wedl irOftdnif of CRRal R&Hisky, ed.
observe that Fesy®lLR&ndiedfan| R, REED) pps BBBAG AhéritbiiSioRty®F MicRbibiBgy, Wadtiigion, D.C. The
Dependi ng on tinopeas M Sorh mermpEvaaRbR e Yetifuntiae) ihisy @l Coridabiube @adhelol il Hicda s
about 2-10% r@xedRetiiobi MM EPTASSRZS il GedMandextabe sdktiors (APSIutiee Gnd reagents héntidned
to those f®r Herenamnddstribed ncdotail G Skraganian, mepra.)Tihe mibdurk wasydliewekrta sdtilecat room temperature
for 60-90 minutes until a sharp interface developed between the erythrocyte and plasma layers. The
plasma-leukocyte-platelet layer was drawn off and spun at 1,100 rpm for 8 minutes at 4°C. The
supernatants containing the platelets were removed and 2-3 mi solution of cold PIPES A-EDTA was added
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cbatai ni ng enriched basophils is incubated with the nouse nonocl onal
ant i body and about 10,000 cpm of 251-goat anti-nouse 1gGin the presence of
1% normal goat serum as a bl ocker f 'P@mg.lfi c binding. After 30
mautes, the incubation mxture is then overlaid on top of calf serum
(100% in a conical plastic 15 centrifuge tube. After centrifugation to
pel l et the el thecellt Werelgusondedybther¥d nil BECORIEMREY AEBTA wa3Rdd. and the cbilshe® spire
i nverted todeWwnaiAttor tHecsupeisatatiis alerel rorgavied) the Idalts wergo@suspentidticin @0 e BIPES AL Thertielsgverd e
cel |l pell et than epunldewn again acd fesuspentleddin BIRES PCM av@it déisiydd 4 xTiB¥mke ti ps are then
pl aced i n t ube&besrmdnteioing0.3 chi pfdihe Washed]leukasytas anditubes ¢antaining A.3 el ghthegulturp medigm of
det er mi nedl Weksidoreas weteewannerddiprie)37°S in 6 giinutes.cThe contanig of the tubes weseMpsed dnd incubiated at
anounts of BoUnMit ehaking (peidB ninpiaga it e aad et B Minvipsole CAlY WHP SPUSOERIN AR thene
human | gE- s pérempiprts werR Geved T2y the Aeteraisation of totalnisteming.coptprit. -3 mi ¢f thg waghed douknsytey
exper i nent s Ma@mixef afth B PRNONCiaFE: | nmunof | uor escence assays. More recently,
tests were repeated using simlar procedure enploying biotin-Iabel ed second
ant i body ’fgég'?es Bt i - mouse | gG and 25 peroxidase-conjugated avidin. The
results fr Om.t th% a\%% Eabfl:g%ig La eL ththJ?nqneq Siégrr%’rﬁ%esﬂlgéd'ymzﬁﬂv IFanggo
fromone angihg ntkﬁ;@%&ﬁ%%i g% ' ou QHE:E?%& (o [odtinely! HOHGIAAL FistalAb rolozse
sensi tiVvi i ggaf pf Mondld MakGradhbrs RBratd it §b dePheht A SChiniCdl CRbriisty T onrdsSHidpRine
assays (0g! Qfersit) Gotdinéd moSASO8Ur THdfnart TfE-dp6eifit ndtatinal @MMBEAIESCIRP labilités [th Griubd)
these as Saysamme rdidd8d b DaddBhis CTHoABE fostifs rBAMG Rnbss théhobibRi BHtiBssbs lwhiek RMHoE'S
from.the fewmdekaismifeabiessh Ware\WRin edVAR IDY. HeGbbn Slrayahiati'<libistraoryVint Nutiéral 1aditing of Y
hi gl basophikalicBstie 6t e 1BioRtoAELRRE bREbISHEd atskibB Qoflibtion ORISR releasers from
expenldrent s scréginiy tidrgegnuvibbriof ibBodk dubirs Cthe IResgits of the baaBé studies BIng Idnkotytbd fBsin seven
pr epar e lzasdpiors inciuging iatlbasd fdur bigh releasers tphddrmat tyl DrijdacSlasitan blesuhmarizethipTable L. The
exper i ment s antibhpdidsneiave diluted 190, 10.060.20m111960.000|feldssieont psgitic [flbidodr peifiedoaibedivs B6to 5
Wien a nonowoigimiaThephistaniinaiplesse et wete fifomronp capresentatie sipeneleaserf’.he regfitsishawed thah
basophi | s, mongthd 4ioneneejonal 4nfijedips; 32 did Fotanguceiptpming aeleese-he under | ying [err]
nol ecul es and cause the rel ease of histam ne and ot her pharnmacol ogi cal
medi at or ¥ The vari ous human | gE-specific nonocl onal antibodies were tested
for ability to induce histam ne rel ease from washed -human peri pheral bl ood
| eukocytes. 40 1. Procedure The nethod enpl oyed was the same as descri bed
in detail by Siraganian and Hook. The in vitro assay quantitated the
rcentages of total histamne in the | eukocyte popul ation that was
rel eased Tnto the culture nedi umupon the incubation of inducers. The
determ nation of histamne in the mediumor cell |ysates was 45 done with
an automated instrunment which extracted histam ne with n-butanol and
reacted it with a coupling conpound, o-phthal dehyde at high pHto forma
fluorescegt product, and neasured it with fluoronmeter. We perforned the
hi stam ne rel ease induction experinments, and collected nedia from
| eukocytes after the incubation with the antibodies to be tested and
contél anti bodi es, and prepared cell lysates to determ ne total histam ne
anounts. so To briefly describe the best procedure for histam ne
rel ease f®#om washed | eukocytes, we adopted essentially the procedure
descri bed by Siraganian, R P. and Hook, WA. in Manual of C i nical
Chem stry, ed. Rose, NNR and Friedman, H, 2d Ed, pps 208-321, Anerican
Soci ety of M crobiol ogy, Washington, D.C. The bl ood was drawn from nor nal
vol unteers by veni puncture. In 50 m conical tube, each 10 m bl ood was
mxed with 1'm 0. 1M EDTA and 2.5 m dextrandextrose solution. (Al
sol utions and reagents nentioned 55 here are described in detail by
Si ragani an, supra.) The m xture was allowed to settle at roomtenperature
for 60-90 mnutes until a sharp interface devel oped between the erythrocyte
and plasng | ayers. The pl asma-| eukocyte-pl atel et | ayer was drawn off and
spun at 1,100 rpmfor 8 mnutes at [err]. The supernatants containing the
platelets were renoved and 2-3 ml solution of cold Pl PES A- EDTA was added
21 EP 0 407 392 Bl and the cells were resuspended. Another 40 m of cold
Pl PES A- EDTA was added and the cells were spun down. After the supernatants
were renmsed, the cells were resuspended in 20 m PIPES A. The cells were
then spun down again and resuspended in PIPES ACM at cell density of 4 x
[err]/m . Tubes containing 0.3 m of the washed |eukocytes and tubes
containing 0.3 m of the culture mediumof 5 hydridomas were warnmed up to
[err] in 6 mnutes. The contents of the tubes were m xed and i ncubated at
[err] with shaking every 10 m nutes. At tdae end of 60 m nutes, the cells
were spun down and the : '



Uper nat ant's-were saved. For the determ nation-of*total. histam ne content
0{3 nl of the washed | eukocytes were m xed- with 6% perchloric acid. 10 2.
Resul ts Recogni zing the unreliability ?Bk?%sf'ﬁtlure of the histam ne -
rel ease anong the bl ood donors avail aﬁ e 10 us, we contracted the histam ne
assay to an outside |aboratory which routinely perforns histamne release ..
assays. Dr. Donald MacQ3 ashan's Iaborat.% ny the Departnent of Cinical -
Chem stry in Johns Hopkins 15 University e erm ned m)st of our human
| gE- speci fi ¢ nonocl onal . ant i bagdih &84 g pi stam ne
rel ease from basophils. ‘The key m@,ﬁy %eofrmnocl onal”
anti bodi es swhi ch did not i ndyée Modbddtai)Enrdt -gas 6 Hdeth genfirmed at
Dr. Reuben Siraganian's |aboratory in National InS|tute of: Health Bot h of
t hese | aboratories have established a stable popul ation of high histam ne
rel easers fromscreening large nunber of blood donors. The results of the
extensi ve studi es using-|leukocytes from seven 20 donors 1 ncludi ng at [ ease
four high %l easers perforned by Dr. NRixings9a¥E087 €28 unmar Fissunine Rélgtee | .
The antibodi es welesasiomat ed 100, 10,000, orgd, 000, 000 fol dénﬁbosmnabang
fluids or purifictPEbRtebodies (1 to 5 ng/mgm% hi st ami n¥IFerals a8kt
were fromone representative "superrel easer results S ohEe Rimte anong
the 41 nonggcl onal 35
40 45 50 55 22 GigRed 407 392 Bl TABLE | Reacti vi ty Wth | gE- Bear | ng Cells
and Ability to | ndugyoti 3=2m ne Rel ease by Basophl I's of Moyse Mpnocponal

Anni bodl es Specifi c B35 Gaog) | ge 10 +* 0 0 0
Bin g to SKOO7 CelB10-21-iS (n, i st ani ne Rel ease l\/bnocl onal 0 0 L}
Ant i body Ded ui on AnE1D8<I284n, k) +* Fl ow 0 0 0
[err] Cyonery E10-12-55 (= &) r| (% of Tot a1l' Rel ease) 15 & ou p°| FQ01- 1
([err] ,k) Ell+70 (@) + 0 0 0 0&s-503
err] ,k + 0 0 0 E10-21-15
E%err} k§ Group 1T 0 -0 20,
1o E10-55-31 (n, k) - 0 00
E10-8-120 Herr], k) + , 0
~13-1 {n, k) . 0
E10-12-55 ([err], k 325 (r, B) + . 00
E11-1:70 ([err]) (¢ - 00 ¢ 00 G oup
1 25 E10- Bk QL1 k) X @ 0o o 0
: 0 E8- 31([erlEB+1V)(rx,k) - 1} 0 00 O
0 E8-32-9 err] k) 0 0 E357-4
([err] k) Group III - . 0 -
0E8374(n &‘;Of)-r;’a)va,k) -+ 0 obz;o o 0 .
E8 4-17 ([err], - + G oup
] 1041-16 () - 95 91
111 E69-2 és[err] k 8955 #* e b i3 0
E10-68-10 (r, &) + 56 42 2
i E10-10-3 (m, k) - 8% T’ 2
E10-5-83 (n, &) . &2 8 6
E10-24-28 (=, &) * 7 8 5
4o E10-27-5 (>, k) o 68 9% 9
E10-22-84 (m, k) + 7 % 15
. E10-74-28 (n, &) + 60 6 3
E10-1-88 (r, k) + 2 5 2
E10-3-14-25 (n. k) - 68 58 3
45 E:0-7-19 (n, k) <« 38 26 6
E10-18-3 (r, &) - 3 26 O
E10~10-62 (2, k) + 37 24 9
E10-19-12 (r, &) + 28 37 36
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E&O- 100-9 ([err], k) . + SeETe 68 45 0~
E

0-41-16 ([err]) o - - 9% 91 9
E10-95-3 ([err] k) ' : 65 68 ° 3 -
E70- 68- 10 ([err], k) EP 0407 392 B1 56 42 2
E10-103([err] , k) + 85 78 2
E10-5-83 ([err]k) + ' 82 80 6
E10-24-28 ([err], k) Bikding to SK007 Cell HiSraminkOReleasp 40
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E1O 74-28 ([err], k) + Cywomeny GOof To@GRelease) 3
E10- 1-88 ([err] sk £ L2 55 2
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55 23 EP 04073@1031—5|(ﬁdk)'|g to SKQO7 OeIaJ Hi st aone el ease
Monocl onal E10-25-44 (>, k) : 31Anr2sbodyd Di | ut on
Anri bodi g E10-61-6 (n, k) Fl ow + 8 [Br]7®
(% of Tot al Relea P43 38 ([err], k) * 774 16
57 .. 64 14 10 08-10 (r1) ElO 54- 26([err]’ k) gé g;, gg +
52 25 122585”52".@?9}1 ’ : LB = W

: " ’g + 24 3 0 :
52 2420 O E10 + 30
16 0 E10-25-14 ([err], + : 31 26
0 15 E10- 616([err] k T+
81 78 70 E10-33-22 ‘3[“ -
77 74 0)1%11@08011@'(’1&? 165 zo_lqE_-s_egrgtm Myeloma Cells
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gé g;_l 8%0E688 L g: I e(Yl i h)are tumor cells derived from mmunoglobuln_p-secretmg plasma oells) are
85 92 krgun express ow ! § g};jmh on their surface, c;on(mpared to those ocrl\ éh surf:ce of
r eciHes S ce|
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resting B cend diterdnbdr ‘iy rﬁ'&to@&ﬁl dnieBrolige $nm:‘aso%hﬂs afd¢ 6B @éllshbaasﬂ mbstal b2dis
mast cel | s)foaﬁ,gag’p"@ﬁb,{g antibdBiesHof th&ts3 1ok alkghani sns. | gE binds to basophils
and mast sgel | Sin¢e gE-taring 8 G618 Ght PRsRY cdllE bile] velflibve lithé€ foRdhudidde TetkePie Grattos amnd
a certain skih® thetopdyfaphical id stridtural lcBdrachrigtics yieABRheButind IYE hoelidsSard mosa lilb/ e
cel |.'s-and asame sraplagorardos] Bt c@lid breigE-edctotitginfalohe ciy] wo diavii chesbndo stulhe the binkling of
by &~ ext r amomebhalabtibodies/tp IgH ayelorse §KADM t(frofih Amerizarc Type | Guiiurs Cglivotitn) calis.f e rirder-
only .i n nmenbétiame-thronendelpnahantiengies tanlalsn be eauinadiithi narmebigE-beadug B oslisgndplasma cells.
i munogl o®ul i ns. The differential binding of a nonoclonal anti body to IgE
on basophi | 3-P4er8dw® B cells is a fundament al basis for the application of
t he antlbodlesfor thera of al rﬁ‘}ﬂy 3 Slnce Ig-bearlng Bcells and

pl asnma cel | gta _

the t E"a?"d |

mfecaﬁgg‘ég vine 5 {umlcz;}g mglg ﬁf» ig hzé aézl;gq: md(%qnf; olgioj? enph blood
Yx?oe

mononuc y, dof ue (Phar-
| gE-secreti il gWayCﬁJ; densi n.! %'E 'ﬁ%o °°| " cell surfaces

was assessed using two types of assays binding of anttboches to five cells followed by indirect fluorescent
flow cytometric analysis and an enzyme-linked antibody assay with the cells attached to microfiter plates.

50 Binding of antibodies to live cells was performed by pelfleting the cells by centrifugation at 300xg for §
min. washing maintenance media from the cells with PBS-BSA and resuspending the cells at 20x10° in
PBS-B. Fifty ul of cell suspension was mixed with 50 1! of antibody at twice the stated concentrations (1-10
1.g/ml) in PBS-B and kept on ice. After a 30 min incubation, 2 mi of ice cold PBS-B was added to each
tube, and the cells were collected by centrifugation at 300xg for 5 min at 5°C. Supernatant was decanted,

s5 cell pellets resuspended by vortexing and cells washed once with an additional 2 ml of PBS-B. After
collecting the cells by centrifugation, 20 1l of affinity purified goat F(ab)z anti-mouse IgG (H+L)
(Boehringer Mannheim, Lot 52934, code 60529) diluted 1:20 in PBS-B was added to each tube. The tubes
were incubated 20 min on ice and washed with PBS-B as above. Finally, cell pellets were resuspended in
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nocl onal antibodies to | gE nyel oma SKO07 (from Arrer i can Type Cul ture

ol lection) cells. The inter- action of the nonoclonal antibodies can also - .

be exam ned with nornmal |gE-bearing pI asma cells. 40 1.
Procedur e Human SKO 007, CCL-156 andEEccfkq % expressi ng '
surface-bound human | gE-| anbda, 1gM | anbda and IgGl kappa, respectively,
wer e mai nt ai reiimi of 1RPPpAraformeliahyie] @diPsciontes | eyWendgtoni RA) indPBSE Sblla|werkbanaljred iusing a
serum and 2m\ERGS Praiite (Qoulfer, diefilFRCGQuipped withcadiWW argerolasec ruaming ah#8®Ham.d.6%04t Qyiology
Peri pheral bl Teoholam dngutHoestan: €8] Fluoresbangé intedisity as@n'leptenmthm@“'&'i" Ipgeeithmigyamplifier
donors were paftergslingdontie goabinftionpf feryerd "Q'PPFEFG" anaeeraand'nf'% dight sGResy fo discgminate viable
density gradl%’l‘ﬁ cent ri fugat i on. Bi ndi ng of m)nocl onaI anti bodies to cell

surfaces was as$S m W(Uedt Vé‘fsah‘é‘ Hormgd Hg ng&irt? glefratdehyde-fiyed

live cells fdpek ‘Hd' t°t ket Pﬂju“?ﬂ
enzynme-| i nkeopl%[r'ﬂ Wl Tﬂ/ ?ng’ OIy s%eg ;ngfé%%“c}t %g Eth
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wer e bl ocked by se entlal |ncubat|on of 3%}/m ne 1%38A | n PBS
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Hles éﬁfo
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reader. 25 2. MNheqpraferanee menacienal antibedy it Bat G¥piiebies thej aprleriscan be gpdardaingtts refprenge
cytometric an®pRpeianal antiBody specific 135 arditfeppnt anigen. By Gepfing: gamegmolak amopyt aptigen orgthe sofid
monocl onal anti bodi es which i nduced histanine rel ease from basophi | s,

stai ned. Anong the 12 nonocl onal anti bodi ez which did not induce histam ne
rel ease, 6 stained and 6 did not stain 30 SKOO7 cells (Table I). The
results with enzyme i mmnostaining were the same as those with flow
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CM onetric assays. Thus, in the group of nonoclonal antibodies t hat -have
been anal yzed, six fit the criteria that they do not bind to basophils and
i nduce histanine release and that t gy li7gdetsd | 9E- producing B cells. As
di‘scussed earlier, Siraganian and his colleagues (Fed. Proc. 46:1346,
(1987)) devel oped two nouse nonocl onal antibodies (El 4C51B1 and El
1AC311C) agalians anchapplying |2 Etheh assay oeriditiorisrani Iparamters ddentigalo the | rgltive @ffigly of the two
basophi | s. WMenaglorahanibeflies iqanske deteominadtfiotndbl @B. readowts.-Dr . Si r agani an and showed
that they bi ndn eus deirmninptionegf the affinilesif dherrgyerdl hervandoBpegiiiermanecienel aatibodies thatgind
basophi | s. ®) sqgg; é?"Fan‘i q?g‘% WE“"BH\'W relegsp fp pasgpliils, wauseERarpd, the Ainding of various
Princi pl & afignogp G5 with thab ofy? %&”P“?'ﬁ%"bg@rfg Pyrpag; %f”h"’h affinity has
i mrunoassay eBé'B ’Hﬂf?dé%bel h%é% ?t?rﬁ'i‘% ”b?ss yﬁ'é”e ‘b?ﬂﬂ‘i' 1f'69’ ‘t%é I'5‘15‘0@t"%‘t'f"i‘t"!’es

to be nmeasu Ea""

onoctonal ;"E’;‘a %E'?ﬁé ?% aéﬁ&-% Egﬁi‘%@aﬁg%

anti gen dfe 'rm . an rassf. readi;aii%x daf i1ah by o8 human igs
per f or mancesfsofd ' tﬁersrn. odiat dni 0 mge%smn%me&t font! 3 Aiked SRS ARQFAY B Q&ed
cal cul at i ngg@ftiehtetY(28 hdurd) idr ¥ne biiing S RIECHSY ShAIFRAGH.CRE Invmdnb é6n *g%s Blo A swir
al . J. | mupgoved'tytatfinitla rEﬁoﬂn&Zm &g%)SeprMbké 85 cohjugdtédWthQJoat-aviRinousd 493 4he fr
(1980) . hor =eiqjecks iasied (it dWitya fFtdm hb Yprapbriiths 6P e BINgH ariNBdukeD US1-GE) ftheaﬂssoclatlon
anti gen, oneongiaM, Kfadf thé)enoddtidngCantitivdy tcae b8 Ccalcdiatéd. drhishvaatitodols @sPecially$BiRabIs Siovy
f or exanpl eantibduiss ot ldghadifinter wel | s of a 96-wel| ELI SA plate. The affinity of
a nocl onal antibody relative to that of a reference nonoclonal antibody
f or ke san® Resttsgen on the solid phase can be deteriined by conparing the
two nonoébonal_antibodies in the innmunoassay. The affinity or the

associ at i on cdhe s monegionglpatifodips thathdoonatnindus| ’Eﬁ%l'"%‘ﬁ'?%@'ﬂ? hasophilscas that bind to
det er ni ned BY00Z celis: hayp heen Auprmingd iy Bave rasweciation constantrdenip dfie Tanee of Bx10% toaBrddit
of the monolP® antibody which affinity is to be deternmined 55 in
conpari son ‘L;é’that of the reference nonocl onal antibody will indicate

whet her tthe “&1"%S nity of that nonoclonal antibody is greater or |ower than -

t hat of the re‘}nea;‘tebggeorr;%&g {?%Jeof rﬂchbody When a reference nonocl onal
anti body is no

g g’:‘f can be nmade against a reference
monéed onal ant | 6&?@5 SRRk b fos R?Bﬁdﬁfsjlialg%}tus@umﬂeg . By coating same ol ar
ghount anjigen on t e so 407 392 BI phase and applyi ng all

ot her assay 2Corg bitibsdyor ﬁ&%eﬁﬁﬁma&a@m@ eRint € hich doBEndt Sthdol sybitigE] Ni ty of

t he two nonocl onal antibodies can be determned fromthe O D. readouts. In
our det er m pathe Bntdbdyton Raghfehi théréof Sstordihg toltRin® € WRichaddditidhamybindg to-saiaBIe IgEl C

nonocl onal anti bodies that bind to SKOO7 cells but’ do not induce histam ne
rel ease fss oM Dihe @ptibbdysor fragmend themofcadcdrdiey toiclaith 21gjhicif is W amoussLIigGZa, hunmendgGitomdgGa
ant i bodi es t o shbpieemarttibd@ywi t h t hat of a nonocl onal antibody to human

[ er HCG which affinity has been determned to be 1 x 1011 liter/nole. In
our Kzats says, SweAn@ptiodviorsOipmertt thgreof which specifi¢ally bindsjto IEBPusd to-thermambrare ab i cplisdut
wel | s of an ELPHRathe saiple iorgofithe 8Bt ed t he anti - HCG nonocl onal anti body and
the vari &s m)nocl onal antl bodi es against the respective antigens on the
sol i d phase® hﬁ dragment '“F fraich spegifically, inds, lo e xirgelifier; seoment of thesp
procedure in "% ?“" EOMALST 30 9K SPA% adi sh Per oxi dase conj ugat ed goat- 10

32': Ier m)ﬁgs B‘%ﬁgggﬁ'&%m% m)noc?'t aia?'%?grnt%n%{) t;éé@% P%g'ts \(I:v;eal so be
determi ned By 1&95&&&@0@%@:1@&{5@& aéogﬁm _ % tgtclaﬁ{eﬁ t:?? whnﬂ?ls%%hﬁ%h&gy

[err]-1gE of kpRgweh mgrsentrations are m xture is

sufficient tine (24 hours) for the bi nd| ng to reach to equilibrium The

i mrune conplexme amibbyl di Eragnsant thérbof abcBRImY lank Y¥naXét lclaltisti Yo 8 AHIEH BlainRodibhbiRBtibody
excess Sephar ase frdgheppigre@at ed Wit h goat-anti-nouse 1gG The free 15
[err]-1gE is washed off swiftly. Fromthe proportions of free [err]-IgE and
bound [ err] 16.gEmoroalensh siticidiotpdic antibaig s & dagmentihered fspdcitie famthequatatpa bf @ndntitwagl yr
can be cal cul deguent Heiosf aserdingdo any aps plentaired 1tp 8sui t abl e-f or anti bodi es of

hi gh affinit 2. Results 20 The six nonocl onal antibodies that do not

i nduce hi%&t a%% The apiibpeyaa dragment iheqeieerrding ta Ay anp at cldims i tor 19 vich (7 ehimeris antibpdy
been det er ni ne¥afrgapeatiBeradsoci ati on constant, Ka, in the range of 3x[err]
to 5x[err] liter/nole. 25 dains
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1. An anti body or a fragrrent t her eof which a) binds to Igl:—beaf—rﬁq —

| ynphocytes and b) does not bind to basophils and

therapy. 30 2. The antibody or fragnment thereof acc M a\m mulglj Whl ch
does not bind to soluble IgE. 3. THP &M73IBBI or fr ordi ng
to claim1 which addltlonally bi nds to soluble IgE. 35 4. The antlbody or

1683 Subol® %ereé’;{g a" “’; mg%%afgf‘ 3 HESE i ele, AR R0 "
speci fi cal y Nities of Llﬁglelg Lpegﬁccrﬁ Aoél .’%\‘Lm.f&ﬁ tt L.QE
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speci fic feolutianhef ther antibgsies pind dfiHaRtof sswy concentrationssrs mixerb pashine aeidwre dé allpwed
any one ofsuffirient figme 24 bouts) fos dhebindingie reaef oisewiprien. ?hPa!g'ﬁ\'thW‘H'é’Feé@fe herceiitly ng .
to any one’e’B‘P"e‘E P&Pﬁﬁ'tyladf‘ﬁpt‘fb “W’ﬂ piqess Sepharase AR ponjugated Wi ﬁﬁ mause Ig@ e free

t her eof 8 I-lgE lElya@e fom the proportions of free I-%E ang b nd 2 ﬁ@e éﬁqnaﬂon
appl-yi ng Emﬁ‘l‘ 'é?r éﬁ%?q. °B?ﬂ?ﬂ?'tﬁ“8‘??§yafﬁ‘&| bY fRlgHatph  this; HE‘H?q BafPetidle Suitabler fop e
af fanity dRofies oipig &l onal antibodi es can be deternined fromthe O D.
reag@ut s. 4 determ nation of the affinities of .the several hunan

| gE- spegj fTC nonocl onal anti bodi es that bind to SKOO7 cells but do not

i nduce i st afigngy HBhRRAR ohfRBbDBIORN Ak SndudiChistAMRToRELs H3M Milé%d%at YREIPUS

5 nmonocl ongkooBbils A Bent QotdHAINEd! td Bdve Visdoliation ondbdnt, KaTRNAS rsnigétlot aﬂbe PG¥0f O
human [errafkeley Which affinity has been determ ned to be 1 x 101

liter/mole. In our assays, we coated 50ul of 0.1 ug/m of [err]- HCG or

human | gE camishe wel | s of an ELISA plate and titrated the anti-HCG

nonocl onal anti body and the various nonocl onal anti bodi es agai nst the

respecti vel. aAh engibody cva fragraens thbreof whiskise. The procedure was in effect the

sanme as descr i ®dinds 1o igthboafing iBAphocxtesaddir e i n Exanpl e |. By using horseradish

Per oxi dase- conbhgges netbigbiatbasopjis and mastgelis.dorjug@ndetbry-he enzynme substrate, the

titrati¥®¥n curves were determ ned. The affinity of nmonocl onal antibodies of

i nt erest cn T8 ¥gbaslk opEacment thasepf W“P’éﬁi H"Ja\"&bé'?'lﬂhdq‘iﬁh%ﬁ'"‘li ipesolubindBs ol ut i ons

of the antl bodi es and known concentrations are m xe nd the
t 2k T ot

m xture i s al'MbIHbPAY of ?gﬁehtrﬁeg‘fc’f ?@"f"?glt"rf’éﬂﬁ‘ %f"’?’b ‘f'?i‘é‘"yb‘?"ﬁ’ﬁ hip ach to

equi l'i briu Th co r enpv affl
adsor pt on‘{nu 6b'3 ﬂbggﬁm ?’a%'égﬁg‘r it oae " ot.h c@'g';“a eé WI t hm°us° &gzr\t P 84 B'y'a(&f
The free 15? fgﬁ |s washed off swiftly. Fromthe proportlons of free

[err]I-1gk apg amﬂbﬁ}dorLQIragﬂéén't ihglgof ﬁhﬂ:ﬁ sﬁe%ﬁiﬁéﬁi/ Qi]:\ds ﬂlgﬁmti@{he n#éﬁbraﬁg oftBh‘.%lls but
nonocl onal  apiid e YoiGd oot gt at 'S met I's. especlally suitable
for antibodi es of high affi n|ty 2. Results 20 The six nonocl onal
anti bodi ess.t RatanfiddpGr 4 Meghiedt ltefdof Whide speIEME Dirds ATNHRASAREILIS Sugeithett the
bi nd t o SKOOmefblahesbduay donterost afl Eehair.ned t 0o have associ ation constant, Ka,
in the range of 3x108 to 5x109 liter/nole. 25 Cains 1. An antibody or a
fragment tMheTeodntipdely ohfragmebt thateot Of(rlairlyEonaWei'eitghé igEpihomyt GE. and

45

8. The antibody or fragment thereof aooordmg to any one of claims 1 to 7 which is a human antibody or a
fragment thereof.

8. The antibody or fragment thereof acoordmg to any one of claims 1 to 8 which is a monoclonal antibody
50 or a fragment thereof.

10. A monoclonal anti-idiotypic antibody or a fragment thereof specific for the paratope of én antibody or
fragment thereof according to any one of claims 1 to 9.

55 11. The antibody or fragment thereof according to any one of claims 1 to 10 which is a chimeric antibody
or a fragment thereof.
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: does’ not . bind to basophil s and mast cells, for use in e in thera . The °
antibody or fragnent: thereof according to cl aim 1 whi 1“'“ W|mﬂmmﬂlbh L
soluble IgE. 3. The antibody or- fragr@gng s6p88208f accor i ch
additionally binds to soluble IgE. 35 4. The antibogdy ‘or “fr dgnent thereof
according to claim2 which is a nouse IgGZa human | gGl or 1gG3 subcl ass
anti body. 5. 1anTenéntibmig\or dragnent thaeptecdordingde eleim Whwiith s pechinieric addenthirnandastiiody
| gE bound t o t hbavirgadbanigen biriding regioh bfgodeatt origin and aconétent sglom b humameriginof t he
IgE. 40 6. An antibody or a fragment thereof which speC|f|caIIy bi nds to
the extracel |1 e apthpdypr fragment therepfaergrding do ¢iaim A8 whrsei tha regpntisa Mese-chai n. 7.
The anti bolly or_fragnment thereof of claim5 or. 6 wherein the |IgE i s hunman
| gE. 45 8. THé& Ihe FIBRIG qpkibody o fragient hereel gccoding, iy PR 1%°7 }R{WB?E%" g1 nfibedynor
1 to 7 which is"emeisiech itsayBaye atiosn g molep 2fd 2 Pty gergma TREINRE ey cbein
f ragment t her eof*SEU S9N ng to any one of clains 1 to 8 which is a

gﬁ P??: glng![ ygln%l R,Q m:«n for (X6 r@ﬂz&%p%% l E&s;n% rﬁ%d 01? fraéA?PJm m? E'!é'%g%'fdé{'? 6op any ope

an anti body or tragnment t er accor toxgn one of cI aims 1 to 9. 55
11. The anti bl%di‘h&iﬁm\ﬁ.uﬁ&&i?if‘daéor&d%% 88 1%%%ﬂ liCeytoRticbhYe enfis ALiRTPsdudbrondd
which is a chi Npkh Cdighilelid R5N, fokewded L@RE Péptidd) Glchdiece adloa o nidifesad? imehiBfide

or fragnenis thery@@énzﬁﬁg‘sordl ng to claim 11 which is a chi ner | c rodent / human
anti body having an anti gen binding region of rodent origin and a const ant
regi on of humanAebitigics, sfaBle Tbllina whicthssbigted & nonaupial RhtitbicdceadingioGy oHervgclkids 10 -
claim12 wherei o tdhe rodent is a nouse. 5 14. The chineric antibody . or
fraghent thereof according to claim12 or 13 wherein the antibody or
fragnent t#eeri@ofTharell line ageardingdo elpimi1gwhictbis adivbrigomaeplidse- and a human gamma 1 or
gamma 3 heavy chain constant region. 10 15. An i munotoxin for use in

t her apy corrpr"i%ﬁi’@eﬁﬂ‘%ﬂ‘i?q'%d?/dﬂ?‘ 1§ whiphpig gwpvring hybside®p- according to any one

of claims 1 to 14 conj ate to a cytolytic or CytOtOXIC agent .

16.
i mTunot oxi % cgrpﬁln % P’a‘?“ﬂf”? "WW@P‘@" ’ﬁs"P?fé F‘lf‘ WE’&R‘?"E’“%?H‘E‘S
Is ricin, seud nmon IOS gel Elc -
a0| é X . m erted _or su Iﬁlte%g hout ssen Ifg’{lf%ﬁ% g fr[btrzl thz‘
8" ér‘r t Siwd

trlchothecenes
e been
es a nonocl ona

coritinuous,
acceLdlng to an dﬁgg ‘m eHSSt to 14. 20 18. The cell I|ne accordlng to

@l aim 17 \vﬁ A, ﬁe,s%phvém.&im%m&edtbQ%aer%mme_ cell line according to

claim 18 ich is muri ne pepti de capable of eliciting an
anti body respansm pe\ahheroeaamtzhemaaﬁ {hb ehior BroRMUS R hcHIMSpof Hemdbyalin! €act s 26

wi th nmenbrane bound | gE and having the am no acid sequence Qu Leu Asp Val
Cys Val G u @suaAhéhddl of prddyicifg ahtitidis foF Graghibelts sl laGdkdingNts climst €2, @ept 6,0eod 8
whi ch am ns aci denghisingthbeteps oflel et ed, i nserted or substituted w thout
essential 'y det r a@) immynifingoan aniveal w:ﬂImpuphdegpcmdmmuoap)eoﬂe o slatrise20 8 £2 orIGE méldgules
The peptide of clcommish@ atleast thg attedelular segment of the mpmigarethound2Rmainieed pept i de of
cl aiMr 21 wherein (bhebtainingrantihodips eytcelisithat produsy lauibedigsi sperific férdiveorsptide]on the 28ra-callular
met hod of produm??gmaﬁﬁtbﬁ)@?@sa'@@#nﬂdgn%mmhmwfzefa@w ding to clains 1,

2, 4, 5, 6% 7 or conpri si n%the st eps of - I mruni zi ng an ani nmal
with a pepti c?é' éEE'B‘P?ﬂVn@""Y“GWéW&"?PH gspordingtp ARy g %a"QQZQ)th?gE nol ecul es

conpri sing at st g ar segnment of the nenbrane-bound
dog! In ! agd &5 °o ‘%Y H'S"ai{?]?‘f%‘iﬁ’l'%@°'8?'° gl |'s that produce anti bogi es
$peC| fic fgr Z;Ghﬁ pR%L&eQEcalocromB&%oneéFn l"ilsm% tllalwbgcfy. a fragment thereof, an immunotoxin orapepﬂde

according to any one of claims 1 fo 16, 20 o 22, 24 or 25.

27. The pharmaceutical composition according to claim 28 further comprising a factor enhancing antibody-
dependent cellular cytotoxicity.

28. The pharmaceutical composition according to claim 27 wherein the factor is GM-CSF, M-CSF or
macrophage activation factor.

29. The pharmaceutical composition according to. any one of claims 26 to 28 for the treatment or
55 prophylaxls of IgE mediated allergy.

30. Use of an antibody, fragment thereof, immunotoxin or peptide according to any claims 1 to 16, 20 to
22, 24 or 25 for the preparation of a pharmaceutical composition for the treatment or prophylaxis of IgE
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13egm§nt of the membrane-bound. domai n from the i muni zed ani mal . 40 24. An -
tranti body reactive with a peptide according to any one_ of ' S
25. The antibody of claim24 whiclgpig4ormse@ional . 45 26. ha ical
.“conposition conprising an anti body, a fragnment thereo mmmuﬁrm gﬁfﬁgﬂ or a
peptide according to any one of claims 1 to 16, 20 to ‘The -
phar maceut i @sﬂdm@gﬂﬂm tion according to claim26 further corrprl SI ng a 2
fact or enhanC| n ant i body- dependent cellular cytotoxicity.

phar maceu?} (99"?9‘ P 'é’(?&‘??f’ﬁl"ﬁ‘&h EFLFe AN Y W\H'@‘Fhe‘?'wst'?f:eb‘?ﬁ'& %Fe'\ssb“t

GM CSF, M c% é/atlon factor. 29. The pharnaceuti cal

corrp05|5t|on a “s fmti%' cl a| %6| to 28 for the treatnent or 55

prophyl axis o v, fragment

t her eof . ImTuc ug o‘?ﬁﬁeﬁi am/mmo |Izm &lt@ho&ﬂfm"l&@%gtagd 16, 20 to 22,

24 or 25 for cmgjhgaéndcorrposmlon for the

treat mgpt or pr ¥é|f@§liy%m9;todﬂfexgl%ssed0l565-ge géeld. Bl nediated allergy.

* . A'net hod of producing a hybridoma which secretes an

ant i body mlmgmbmujaciag&mgew@.mge BEGSduman 3B not” basophils, conprising: 5

(a) inmmnizing an animal with I gE (b) obtaining |Iynphoid ceIIs fromthe

I Muni z edssamhembthod 6f clakvi s dh g2, Whereih yraahimalds £mbdss. and an i rmortal i zi ng cel |

to prodsice hybrid cells; .and (d) selecting hybrid cells which produce

anti body 8 method oﬂdtbsﬁfvim igEtbeating ofE ymaphonytes dn trkied Sleukbcytee papliaivas, o@hiplising and

10- (contictingo® sandrilecof| theyleidoeutas with thecgRtikedy) prefcagment dhersoh®cirding forapyRne el | s.
' The net i¢sithsdlf to df.34ror 39 and geterraining tofydich gells ithe anibedior ffrggmentthoreaf W@dnﬁemm of

cla¥m 31 or binging ofithe antibpdy jRelicates Igfrbesring G8lispuse. 15 34. A method of

i.denti i n E- bearing B | ynphocytes in mxed | eukocyte popul ati ons,

conpri si nﬁﬂe@%! fig a sanple of the | eukocyt es with the antibody or

f ragnent h f accordl n ne of clainms 1 to 14, 24 or 25 and

det er ni ni ?:eéfef'g:'af’ﬁ'gn or fragment thereof bind, wherein
bi ndi ng_ of t t@gy %m S%eari ng cells. 20 PatentansprUche 1.
Ant i korper %@qﬁer %mg és a) an | gE-tragende Lynphocyten

bi ndet und ﬁﬂa nic Basophl | e und Mastzell en bindet, zur

t her apeut S GRARBrYESIYPAAIA Fraghent Al ARGHRE 1. ARG nHRSA HAichEAGEBRGetNaCh
Awgpruch I, der/das nicht an |dsliches IgE bindet. 30 3. Antikorper oder

@ dessen of T .9 MRAiKsrpeAsdar d¥3sdn Fvagheﬂt nadhnsHah 17ds0éds 2ldselch AR 19sihbd 16H Biidet.0E
bi ndet. 4. Antikorper oder dessen Fragrnment nach Anspruch 2, der/das ein
Ant i K6r ped. datikihatiodel géssén Fragriebuiach Aapluch 2,0ar/das lely EatikSrHak et Maas-ig6La-, Hignans.
Anti | or per aogtar odbedgEsSubkissgeent , der/ das spezifisch an IgE, das an die
‘Menbran von B-Zel |l en gebunden ist, nicht aber an die |osliche Formdes IgEs
bi ndet 35 65 AntikSkper pdar dosken Frhgmerin déridas) speaifisch e r 10kl das Pp edie Membian avan dReelien

- extrazel | ul mekundentisionioht aber afedie Ifiglinher Formy des Ighsindefen Domi ne ei ner | gE-Kette
bindet. 40 7. Antikorper oder dessen Fragnent nach Anspruch 5 oder 6. wobei
das” | gE nEndefimeneder degsen; Fagmod, dexidas; spesifigidyan slgm pxtrgreliuldsen Ateehgiticiet mARRANGET nem
der AnsprU Uc thundpnag; Qomine gjgar faftettebipfletenschl i cher

7. AntikSrper oder dessen Fragment nach Anspruch 5 oder 6, wobei das IgE menschliches IgE ist.

8. Antikbrper oder dessen Fragment nach einem der Ansprliche 1 bis 7, der/das ein menschlicher
AntikSrper oder dessen Fragment ist.

45 .

9. Antikbrper oder dessen Fragment nach sinem der Anspriiche 1 bis 8, der/das ein monoclonaler
Antikdrper oder dessen Fragment ist.

10. Monoclonaler anti-idiotypischer AntikSrper oder dessen Fragment, der/das spezifisch flir das Paratop
s0 eines Antikdrpers oder dessen Fragmentes nach einem der Anspriliche 1 bis 9 ist.

11. Antik8rper oder dessen Fragment nach einem der Ansprliche 1 bis 10, der/das ein chimérer Antik&rper
oder dessen Fragment ist.

55 12, Antikdrper oder dessen Fragment nach Anspruch 11, dev/das ein chimérer Nagetier-‘menschlicher
Antik&rper oder dessen Fragment ist, der/das einen Antigen-Bindungsbereich mit Nagetierursprung und
einen konstanten Bereich mit menschlichem Ursprung aufweist.



Ftt_.i korper oder dessen Fragnent .ist. 45 . Anti kOI‘peT_"O'd'ET_d'ESS‘E'n"Ff‘agﬁ‘Ent S
nach einem der AnsprUche 1 bis 8, der/das ein m)nocl oder
dessen Fragment ist. 10. Monocl onal er gggisoy kgh By YPi S m‘m’ﬂm\!mg mp

dessen Fragnent, der/das speziflsch fair das Paratop

Ant i kor pers oder dessen Fragmentes nach ei nemder AnsprCche 1 bis 9 |st

11. Anti kor pet3. astikérperaieraiasset Brggirasnt nmmmp-cmt&momrdaé\mméﬂcﬂm Maupists 10,
der/das ein chimarer Antik6rper oder .dessen Fragnment ist. 55 12. Anti korper
oder dessen Fida§himfiter Antiibrgmesier desken]Fragmeat nagl dngpruch (A odery 1 wobei der AntikSrper oder
Naget i er - | mensc HesserhEegmant pirasy MW%‘P‘%@@Q@W"F‘F &erhden korggntendRargichagineg meesehis-
Ant i gen- Bi AdungStisasemeren spomaipderioanar IBFIARYMEIH ei nen konstanten Bereich
Tl?l.lﬁni)lclh! : Chem Ur S%\ li{l]r he?‘a%lel\xlélgcl:hgé Vem%gggngcl%? oenét‘ri(l\)%?ner:\3 &tlk%ger-o’gﬂtqe&sg tagment; pach .
dessen Fragnent °' %{EﬂerA@l‘:?ﬁ'PTTEH o> 14. Apsas mﬁé’é""ﬂlﬁt«gws&'?e"@dﬂecym?ﬁ'gchf’é {*§°"35°"’“9'°'t'

Chi mar er Ant|k6 er oder dessen Fragnent nach Anspruch 12 oder 13, vvobe|

der Antikofpers gaiard Sniﬁﬁmlim&ﬂ?d“%f 88 Bo Bl Rﬁmhﬁi oy Ba&BﬁJc .

den konstanten In€bellacioRto mﬁ. anti T
gamma 3-Kette ay \?@tﬁﬁuo ﬂ?galdelxmﬁl: itales schen Verwen ] oco-

unf assend ei nen. Anti kor per oder dessen Fragrrent nach "el nem der AnsprUche 1
bis 14, deys/ ders kbrthuidicns Bikisils Zallinid, bis eREH méHdAGnalel WalkSrsbradtreineNORN AnslsidBioUO bR Ml
ist.. 10 16. | mrgekelit.n nach Anspruch 15, wobei es sich bei dem
cytolytlschen oder "cyt ot oxi schen Agens urn Ricin, Pseudononast oxin,

Di plt her i et oxisn Zellnid nach Agspach ﬁednerﬁﬁé:)lmﬁmm-z&mbksaweed ) Peptid, Tri chot hece-
ne, di oaktive Nuclide oder nenbranlysierende Enzyne handelt. 15 17.

Kont i nui er i ct9e ZglinignacieAndeiuth 18 die einl Mausbytridom isbnocl onal en Anti kor per nach

ei nem der Ansprtlche 10 bis. 14 sekrotiert. 1& Zellinie nach Anspruch 17,

di e ei ne Hybr30d§imzma Ausigser eines Antikoyperantaort fhiges Paptie, dea dis AminopAureseaues, Glujhey Agp Mal
Maushybri dom i s€ys Y8l Gluj GiuzRlenGi, Svo SWnAle R aufpitti wdr Medikptiopgsy fesr Bepfiggedn denen
Peptid, das di eAﬂﬁPﬁﬂ§&l§Fmgﬂr‘€f‘Pﬁ ey, sypeifiuigels wordeg sindy ghng dessen immynglogischenFigen-
Ay Gu AIZ Pr OSE‘TEW anfichen aitirepiniacitionth abel der Progiriarg Sntikpiperfipfzifisch mit membran-
Ami nosdur en ent PEWPOCPREE PGP oder substituiert worden sind, ohne dessen

| mmunol ogi Sch‘ﬁ“ pEAnQ%QchA&?prT(ch 20 Sd%?%te.ﬁ’%» Jr&#‘é‘&&?ﬁ'%n}%gﬁﬁ& zu_beei ntr~chti gen,

wobal/ der produzierte I per spezi ran- gebundenem I gE

eagiert. 21.,,P I n

l?onj ugi ert gol stz' B o‘hqa&%g’é@?g v}r?gég ﬁ%grﬁ%gg'?’ﬁog{;n ﬁﬁf% m@dllr%l;@%%?rt protein

Ht mocyani n - degs, Maihik Riask®ningtvon mlkérh&ﬁ badh B&Eh FrbdmdnRh %&&'Anhﬂ?&bhvl?ﬂ, 4,5, 8, 7 oder
Ant i k6r per n odeg, yiRissshdfaloa@imiBlasn nach Anspruch 1, 2, 4, 6, 7 odor 8,
unf assend di e Schgj frinfunisien éinds TididsLhmt SinedT mpudahaaesmah Gér%sﬁﬁldheﬁo Bie 122 B tiitdgE-
nach el nemsder AnmgskiiRhcdie’Mintdstns’ donGtieazelitkiten |ABSchnil der membrangdiddhdekdd Bumznelurttas-
m ndest ens den exdenamd| | ul aren Abschnitt der nmenbrangebundenen DomAne

unf as-. son; und () G&dmempnAntikirperhddekZiliene din AoitkdperZméodugiersn, dusedefmimmiaaisigen Tier,
pro i eren, aus waebei dienintisproérepeaiiischTiiedas Papfideiderddes oRirezeliiérep dbscbpitt derfrhdnsbrenge-
fO das Peptid odendetemDemdnesipd| | uliren Abschnitt der menbrange- bundenen
Domi ne sin®. 40 24. Antik8rper, der mt einem Peptid nach ei nem der

Ansprfche 20 é‘"thQ’pP’eé?jl"}étﬁ“emfspﬂdAFﬂhl%W&?A@B{E‘Fﬁ‘e,&ﬂgﬁ%ﬁg?ﬁ der

nmonocl onal n,‘;s' T ttde ent aﬂj tend einen Antikorper, dessen
Fragnent , ﬁﬁti-%ﬁrlp%ﬂ ppe °F>§'f)’f°f"8“ 'Sth einem der Ansprliche 1 bis
16, 20 bi 2 A it

eonen Falktsor Zzes.néﬁ ?iﬁ “sp %tzn;:l mqeiréBEk %erﬁd%gzggg raﬁmerqs 9 A lJmmur%oxin emZILep?J' nach

27. Arzneimittel nach Anspruch 26, zusitzlich einen Faktor enthaltend, der die antikbrperabhifingige
zelluldre Cytotoxizitat verstérkt.
50 . . :
28. Arzneimittel nach Anspruch 27, wobei der Faktor GM-CSF, M-CSF oder Makrophagen-Aktivierungsfak-
tor ist. .

29. Arzneimittel nach einem der Ansprliche 26 bis 28 zur Behandlung oder zur Prophylaxe einer IgE-
85 vermittelten Allergie.

30. Verwendung eines Antikdrpers, dessen Fragmentes, eines Immuntoxins oder eines Péptids nach einem
der Ansprliche 1 bis 16, 20 bis 22, 24 oder 25 zur Herstellung eines Arzneimittels zur Behandlung oder
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Bropyi e et nor Tag, o5 ot reeutamen, o 2N llmﬂﬂﬂllmﬂlef’ﬁész‘:’_-‘_‘_

izellllire Cytotoxizitlt verstl rkt ‘50 28. Arznei m-ttel nach Anspruch 27,
wobei der Faktor GW CSF,, M CSF oder Makrophagen- Akti vi erungsfak- tor |st

Anti kor pers, dessen Fragnentes, eines | mmuntoxins oder ‘ei hed" Peépt i*ds nach
ei nem der Aﬂ’rgqhylw@muedlgbi@mmtenzmarﬁies 22, 24 oder 25 zur Herstel lung eines
Arzne| mttels zur Behandl ung oder 29 1-

~~~~~~ 31. Vedalen gy Herstollyog eifss Hybridoms, 1dap pingn| Antiktppn sekietiar; far IgEtapentle BrZefiey,
Prophyl axe Hghhiher Baspphijbindet. pmfapsend: Al | ergi e. 31. -Verfahren zur Herstellung
el nes Hybri dd‘i‘}é'“‘“‘d‘é%e'eéler‘n‘éﬁr'ﬂﬁi‘i“ﬂgﬁ er. sekret i ert der I gE-tragende

B- Zel | pan immypig

relen oL *%h??é%ﬁ" By VR o 7'\/%wmea@m%ﬁ?sreeeﬂdeguée"aez&ﬂ ERR T tor

T : F t al d

'z'eﬂe,fy,SZ ui@g‘g V°qe§[!gz*§%5‘§£‘°d°ﬁ'gﬁ% Jﬁ,ﬁ@ r'mmﬁ Bbri deelon
e

die eifen Anti aﬁscme@mat a6 o 1645 nB-Zel!enexprl wh& ni cht bindet, das
an der Qoerflache von asop en g un en 1st; und (1i) spezifisch IgE

bi ndet, ggsvmedﬁamsg,qa{m%ol&&gigh%ngaﬁﬁ%@g{ wird. 32. Verfahren nach
Anspruch 31, wobel das IgE nenschliches IgEist. is 33. Verfahren nach
Anspr ug h 38 lvendieén rach AnspRIeH 31cbasr 33] vidbeitlafIBlediie Mabsst.  34. Verfahron zum
Identifizieren von | gE-tragenden B-Lynphocyten in gem schten

Leukocyt ampvgorairert zuonidentifiziersh aercigE-ttagehden iBrLyliphiobytért in bemisoljiem Lekevgienpopulationen,
ieukocyt enpumfaesendidin ieiKnmtakk Bringerk éingp éeukozytenprolegsibeinelr Andjkizper odesdessen Fregmedbr
Anspr Uche | naph singm derPAhspybiche 128s th @4 @dar 251und pip dirmittelm ian welchehZeligte tlar dntik$mer

Ant i k@pper @igr dessen fragmen bigdabwobei aigRinden dsis AdtikBrrersdairetiagantde Zalipmihanzeiganet.

Anti k5rpers | gE-tragende Zellen kennzei chnet. Revendlcatlons 1. Anticorps

ou fragmBavendiealansy| -ci qul 25 - a) se lie & des | ynphocytes porteurs
dIgE et b ne se lie pas a des basophiles et a des mastocytes, pour leur .
nise en de f@‘} °e°°“2°'qﬂnt| s ou fragment de ce demier suivant
| a rev®ndi cat i’b"n""??f (%g % ‘1 gE soluble. 30 3. Anticorps

ou fragnent °P8\?§?1°eﬁ°%at|on 1, qui se lie en
suppl enent %u”eurlm'?e q?;? A? Anticorps ou fragnent de ce denier
swrvant lpa mx&&%q%{lmpd@ee leﬁ Eﬁ\knt'-lﬂre%&hzﬁigﬂ P2y 38 55 RHRs §143FRE socbo.

| g&a ge sourl S umal n. 5. 'Anticorps ou fragnent de ce
dem er, QUi astiGorpd &b ﬁa%meme%edemewahquee@n&&.dn 1, gl sb i 8 sépplémenandy Bgee de
cellules B,soiBles Nnon | |la forne soluble de |l gE. 40 6. Anticorps ou
fragnent de ce demier, qui se |lie de maniere specifique au segnment

ext racel laul sitice@psdou mhgrmintrub doi demie suiveat EReBIdvation?, Yiestivainiens’ degdus-dasse
Antlccxsps oueiammllgﬂeotdgeajdzmemmmm vant |'une des revendications 5 et 6,
caracterise en ce quo |'IgE est de I IgE hunmal ne. 45 8. Anticorps ou

fir agment 8deAntieorpheourfragment de e demipr, guige linidd panifupispéeiiave B oie digBifiséetd o membrape 7,
q}n/ est un @ﬂﬂellld@rqamalhmmﬁhfmembhdgglﬁﬁnt de ce demier. 9. Anticorps ou
fragment de ce dernier suivant une q‘uel con%ue des revendi cations 1.a 8,
qui es® §n Amcorps ouirpomeny 5°°r1’8ﬁl96|q6'n§fl o g roaticrer seiiame aygegment pxfracpliujaire S‘L'O
Ant i cor ps a?‘ﬂ"?a‘"P(ﬁ ’§PB rafR, fene Bies 989G fragnent de ce demier, specifique

pour le p,ar %ﬂcg rps ou fragment de ce dernier suivant I'une des revendications 5 et 6, caractérisé en ce que I'lgE
ost de I''gE humaine.
45
8. Anticorps ou fragment de ce dernier suivant I'une quelconque des revendications 1 2 7, qui est un
anticorps humain ou un fragment de ce dernier.

9. Anticorps ou fragment de ce dernier suivant I'une quelconque des revendications 1 & 8, qui est un
50 anticorps manoclonal ou un fragment de ce dernier.

10. Anticorps anti-idiotypique monoclonal ou fragment de ce demier, spécifique pour le paratope d'un
anticorps ou d'un fragment de ce dernier suivant 'une quelconque des revendications 1 2 9.

s5 11. Anticorps ou fragment de ce dernier sulvant I'une quelconque des revendications 1 & 10, qui est un
anticorps chimérique ou un fragment de ce dernier.

30



tﬁlcor“ps ou d' un fragnent de co dernier suivant uﬁé—C]TéTc—onque des™ —
revendi cations 1 a 9. 55 11. Anticorps ou fragrrent d

I* une quel conque des revendi cat | ons éﬂﬁ 187 agbuB est ualmﬂmqm "’E Vlﬂl que
ol un fragment de ce dernier. 8 407 392 B1 1811 1111
11111 11111 111111 * C L '-M S* 12. Anticorps-ou fragrrent de ce dernier
sui vant | a reenicaps bwfraghibnt dpude d@@iler suivaalrih iraverdizstion il s bsiwe attcorps chimérique de
rongeur/ Q r e huroageur/@treamimainnayantegrieomégiore dé i lisisanodiardipmat d'gigine dd' ®ngeyi mcumberégion -
rongeur et une regeuedotgnsthamdie. d' ori gi ne humaine. 5 1. Anticorps ou
fragment de ce dernier suivant |a revendication 12, caracterise en ce que

| e rongeur §estt Anfiserps; o fragmontide ce Apmieciver lacrqyangieation 12, 6a1adtirisd) propr qu9de ageur est
dem er suivant Prhef@isdes revendi cations 12 et 13 car acterl se en ce gue

I*antfcorps oqu fragnent de ce dernler a. une asondant ene__
AR eyl ‘ﬁuegr?a i gﬁvwsf akiog s%egme 0 e gt
gama 3. 15 o)

anticor ps Bu un FP'&&??S’H? ema'cng Jana Aol pa une%des revendi cations 1 a -

14, conj ugubes& il AGRAla Qbmumfmmg}% Rshasw&n Joﬁ un%gaa PALS A
t

suivant |a reve a&%hé)d%s ndfc@o agéhrpc I que ou
cytot oxi que est de la ricine, a tOX|ne de Pseudonnnas oxi ne de
di phteri e, ;5UrgP fMunbtBxifd Huivait ra%mmamws QLaRbistRéo 68 dub lfgbﬁtcble 6 Su cyitiskique est
nucl i des radl 0agd [iricie) dd BXoBRZIFeSIdbidnkS] HES tékie B BiBKSHEEUN pbetide de phytolaqua,
ceI lul ai re st abes, trichethidceidsfdes Gutlides eAORGR ol deenkyniss yliGues s Membrasd. Sui vant
usgﬁquelconque des 20 revendi cations 10 a 14. 18 Lign~e cellulaire
sui t. | a r eWetignée abliutrive SfableLontingd, quirsécrbte gn eeticom$ Imohaziona sdivdmy Bunk cioste@nqué Sies

Ugnee cel |0l ai r vevendicationg 102814 evendi cati on 18 qui est un hybridone nurin. 25
20. Peptide capable d' elire une reponse d' anticorps, dans |aquelle

| " anti corps pBokignée celluiaise suivant lavevendiosiian 1 ayimetunp iwée%ul@@ dhybiidomgE | j ee &
une menbr ane, et present ant |a sequence d' acides am n6s G u Leu Asp Val -Cys
Val du Qu °Eﬂ“!7"@‘!)’a')il'ad°‘ﬁ°f“8°a""§'t1sﬂﬁ'cﬁsﬁ“!"d'&'?’idﬁ'ﬂ%"‘&l’ﬂ‘ pept i de dans
Iesquelles”de es ag\ ?‘S ont ete (;i6 et 6s g lel$ ou su tltu6s sa

el ﬁ’f %a,m\ : J}Eﬁqﬁﬁ:& {Z%{zﬁ

de ‘sdpport. g
lsa prgltoel ng de SARRQS ” f ss %9“39? Froﬂ‘df%s

Proc6de de production KH“ antlcorps ou de fragrrents de ces dem ers suivant

| " une des re\‘ﬁnﬁép@laé 4R lalrevefdication 29, cofjugué a&ine Brotsin® BRSUPPEH) les etapes (a)

d' i nmuni sation d'un ani mal avec un peptide sulvant |'une quel conque des - :
revendi cat i ong, Béptide sikvatla revendication 21 BraciBAbE sl deRte ladhotsid R sBp(dItlestald I'BMoBFaning
segnent exdsr a- cad fisshratiet € du dommi ne fixe a une nenbrane, et (b) d' obtention
d' anticorps ou de cellules qui produisent des anticorps specifiques pour le
pepti de ou | 3sBguiddide protiuctiored'dntitogps oe del tragir@nta ide eesf dernidrsSsulvare I'vrerdes ewandibations 1,
partir de | ani &ef S.iGnvretf, s@nprengnt B4 étagest | cor ps reactif avec un peptide
sui vant |'une que@xdimmuaisaiesd'ucanimabiavecien rentide0ivant [Re quaibongoe desreyepdications 26 A 22
| a revendifati on Qdesimelécuies Igkpeempropmtipy Mpigs lCanepert exiraeelivisiter dradnaing difod une
conprenant un an ?!’(‘R’?S‘g-et n fra ment de ce dernier, une i nunotoxine 50
ou un peptide sw@a‘fﬂb‘ﬂ""‘?ﬁ‘ri’ea" 8'6 uloFe ‘?’%@?ﬂf’iﬂ:‘?"@ﬁ’é spécifaueg pous {5 peplisle ou
24 et 25. 27. CorpS@mentsrirgralyiaiey IR, 66 2 fing, MAMbrAne & Ratis Aey ‘40 ijmusias.
corrprenant en,optre un facteur audme oxicite cel I ire
dépendant € de41 H"“ﬁ?rf’sé%?%'save%g'peﬂ s&fﬁ@d’g‘??‘*" érsr%'g'é ?ﬁ‘ué’bgu?vant | a
revendi cati ong2 I eur est du G+ CSF, du
M CSF ou du P gc&%%’?ld\/ﬁ%ﬁgﬁ% rohﬁ%%@g'

26. Composition pharmaceutique comprenant un anticorps, un fragment de ce dernier, une immunotoxine

50 ou un peptide suivant I'une quelconque des revendications 1 & 16, 20 & 22, 24 et 25.

27. Composition pharmaceutique suivant la revendication 26, comprenant en outre un facteur augmentant
la cytotoxicité cellulaire dépendante de I'anticorps.

s5 28. Composition pharmaceutique suivant la revendication 27, caractérisée en ce que le facteur est du GM-
_ CSF, du M-CSF ou du facteur d'activation de macrophage.
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%(sz 0 407 392 B311 | H| N TTIIMITD 111 29, —

nposi ti on pharmacouti que suivant |'une quel conque ’w S 26_a
28, pour le traltenent ou |la prophyé‘g%l gﬁbiergl e mm'm‘ S
Utilisation d' un antlcorps dunfrarre? edernl*ercdtlmrunot neo -
de peptide suivant |'une 5 quelconque des revendications 1 a 16, 20 a T
22, 24 et 243, Compbsitibraphaimthbeutiquel sOitantl 'uhb RuélEATR Sdot redéhditidhe 1 26CE B, ipbitiGe GBhmédice -
au traitenment odla piophylaxisldafdiyié ebténte par&JEL er gi e obt enue par I1gE. 31. Proced6 _
de production d un hybridome qui sdcrbte un anticorps qui se lie A des
cel | ul es B 39oUtiisetioe si'ud' ahipbrpsed'® fagment ddas doaisa pi'imngsotoxio® ow de peptide sdiGant 'une
(a) une isnmunissidonqua dgs wavendications 12an6, 29 3 22.(A3 et(25) paynia pyéracation dvneceemposition
cel I ul es | ynpReAmRssutiqueipstinée aufsittmeshouiale pronfiizie sipllergicgbtanperd 98 on des.
cellules I'ynphoTdes et d une cellule imprtalisante poup?gr oduire des.

I

cel | ul es” hy¥r frpedde détpr bpfion, dhgn %r'@meut’ahséaréted'élamfp@g 9D des ¢pligles B perispssent
un anticorps QIgEmajspas des"a”ph 1e pas a de |l gE fixde a la |
surface e baso %ﬁ“F’é‘%’"“" jsptio eC|f que & dé I gE

expri mee sur de )‘H:‘glf'ﬁ:: e et 'B‘%% sui vﬁ)g | & can
revendi cation 3 SCars i Id ot piecdes sgflules

Proced6 sui vant ctlris4 en ce que
| " ani mal ,est un(e (%ng%gfgéwﬁgzgﬁg (&Pﬂagﬂserﬁ % |gs?1d’ ge | ynphocytes B
porteurs d' | gE o RORAD sPkieoa 06 @é\ A B UGGV B phBieos GUEPT e
une mse en cont act un echantillon des eucocyt es avec ant| corps ou
fkgs/nt d&ezcebuedé%u.yaﬁuhy@ah.chuou BE, cali@dried Bifisbnull BHE bR e MGE AuaingNs 1 a 14, 24
5/ et une determ nation des cellules 25 auxquel 'es |"anticorps ou
f r agment 200 €33C @todddé Glivahtl'uhé @os révemdidations St 30, catactérist lot Oy quB I"artivik] €31 aNg soUdsS
cellules porteuses d'IgE 30 35 40 45 50 55 32
84. Procédé d'identification de lymphocytes B porteurs d'IgE dans des populations mélangées de leucocy-
tes, comprenant une mise en contact d'un échantillon des leucocytes avec I'anticorps ou fragment de
celui-ci suivant I'une quelconque des revendications 1 & 14, 24 et 25, et une détermination des cellules
25 auxquefies I'anticorps ou fragment de celui-ci se lie, une liaison de 'anticorps indiquant des cellules
portsuses d'igE.
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