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portion Ofeseiplidr, of Medrswigs 2 sequence subsegment encoding for at- |east.a
portion of a CH and (B) a sequence segnent encoding for a light chain,
saikd, sequenEigurs & {jiusirates la hesiaigmindgiobulin etpsturee withsthdheraymatio pleynmmwmbmdlcabd .

| east & por figeyn 2dfusteatesdhd mugleotidp geauerdasPhVie BAG Min|GE46 ¥gi GO ¥e CCB3 Vi @rd $C%nd _
(2) a seq{tence subsegment encoding for at |east acégortlon of _a human Ilght -

chain const Eigyre Bdllys s(“ﬁ_ﬁ'“'“%ﬂ?é’rséﬂ‘f?"‘feﬁé" X'I'?‘t"'f‘ﬁtydsp V&9 Yy QQ?Q Vo ngaas
def d Th f ther | t d 1§

al ono. gr ﬁ ﬁhﬁ sl b Ranih goarRie Biona b PR ot rougeie St
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anti body | He or conj ar maceu

accept abl'e, 5;86}9 6%’?%§tf‘ates|§ﬁeeﬁdc‘e&d9 dubiite: an@‘%hn’e'&ﬂ%&&a‘{es tﬁé‘&njeé'b\égﬂgg é?rﬁnoaéc?uo
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concerns. {p Qcgpleparing the various "anti bodi es or..ant’
fragmeg s, t= B6b 17 (RRBLORE Goleofieisbierbd & the HRET-PR N iraidl ea&b@ﬂom%l aésﬁ..a and
the i nsergdmn into a suitable 5 EP 0 365 997 Bl host. Some of these =~
processes ariguré Bfilusie thepfasihialmap obthe PBUUESCRIBE SKOQI preparing an anti body or.. . .
ant i body fr sigarentiluaiamp tieplaagidcapiainé pRIJoR. V region with a VL regi on. to form
a variabl e Figys dbiligstratohe restrittiob entyme mapoftthehCEH Licheig gemnmic DNA[msgtigsngmr T
pr epar sing afigerntl] Hodigtepthe glasniith ey offthearfikBIX ~ conj ugat e conpri sing contacting =~ "
an -ant i body Figwre A2 tllidyetds/a festiciion anzymp map ofithg iLrehaimgankiic DHIA inspréindBb200ic . - -
agent. A pr 5lgesd3 fligyrais ﬂpme?mwmq@n%@f&mﬁ arg kipfraogentdselalpdiiom the plasmid

canpri si nfenserting a DNA sequence i nto an expression vehicle. ‘A proéess .. .-

for pre ar| il “’a1ﬂ“ §‘P§Wﬁﬁﬁs’ﬂ6§‘ﬁ"’ef ng inserting the plasnid |nt0 a o
Sui t abf spure it rﬁt@?tag it map of on s directed to
encodes tsheguel%ztfsr Sriv y-?} sin oﬁpaon%c ;ggfylf%son b u?dﬁipeéloﬁegmg S Ing g%e I
expr essi on ec t ch -« -
s e e %@ Lo il F;NA.& e ﬂﬁéé;sabz*eer%zshgmel.

HeO,

cul turgs WnFﬁ ind) acid Tséq%% fomb% Wil thol IAGsHimedf %Gﬁrﬁﬁ'n& show the
Descripti uéaf,estdafar nhikied Wy Pebloindefiéhé@ngl 11 1 Ustrates a basic inmunogl obulin
structure, wighlg fohehoR$ MENBhinG adid Sa108HES cﬁldcas VR Wit the Nkt RIe@ Gegrheits show fthegUr €
2 |IIustr@hmcésmtemﬁdwtprotba.@w@ﬁyzes of [err] VH Figure 3 illustrates
t he ami no a Eiglre 20 GHEWSORS reSiits (o & ISPS \folyadryiaiidecgofl avith tHeUrsdultsbfePNGabeeF uatihenof de
sequenex GCA3 ahitgdy.e 4b il lustrates the corresponding amno acid 20 _
sequence of Figlve 2CBd€rafee the]redictionrenzyivee mdpl afl bomant gaevmiaHegamnel 2 gérrole 3, 64| gamee
and Figur$ 5b illustrates the correspondi ng am no-acid. sequence of the
CC83[ err] FiFigwe&2 dlustiales the plagirid cap PrSYRapVBBt | de sequence and Figure 6b

i | | ustr at es Figwe 28 Hpstralop tha @lasrpid e AlPSYEIRv5sE8uence of the CC92[err] 25

Fi guresy j| IFEQ@@&!"E%'GPF]@WI&E'P‘EGFPafé’sé’éﬂﬁreh%% of the Hnd I'l1-Pst | fragment

i sol ated fr 5WP’P@5 Bugiratep e plasmid map of pSV2gpt-y2.
Figure 26 illustrates the plasmid map of pSV2gpt-y3.

Figure 27 illustrates the plasmid map of pSV2gpt-y4.
~ Figure 28 illusirates the plasmid map of p49y1-7.8.
85 Figure 29 illustrates the plasmid map of p49y1-2.3.
- Figure 30 illustrates the plasmid map of p49-y2.
Figure 31 illustrates the plasmid map of p49-y3.
Figure 32 illustrates the plasmid map of p49-y4.



pGDl. Figure 8 illustrates the plasnid map of the pBLUESCRI PT SK(-) Fi o
9 |__I_I ystr_at es the plasmd map of the pRngl. Fi gur'g 10 il lustrat gzs_). al';I gu:re._. R
restriction enzyme map of the CCA%R 0@BBBOY Benonmi ¢ DNA insert. in pRL101. 30

Figure 11 illustrates the plasmid map of the pRL200. Figure 12 illustrat es. . . ..
a restriction enzyne nmap of the CC83 L chain genonmic DNAinsert in pRLZOO'.:' o
Figure 13 i | Figuse phillustatesiibe plareidpid l@8tdfence of the Eco Ri-Bam HI fragment.
i sol at ed f r oFigund4 ifystiaer; i pIRPA man 8B% 1A i | | ustrates the plasnid map of . ',
the pHH49. - 36'gure 35ilqs; gﬁt@@?lﬂlq MRG PEF ¥ t he pl asni d ITH'p' of the pH883 g :;.-.,-_l-_-.---,:.,..-.::_.:E:':::.-
Figure 16 ShBoK oo %ﬁg:g,g‘éj%"q?é’ € of CCA9 VH, with the underlined = -
cgnent s SNog g '\z)g%}?% 6 overdll g?:!tla?? R tﬂésdnﬁigeeﬂhq[_&%ggﬁl %ﬂés‘_ﬂl@eﬁd:tﬁ? fndthédof -

A eot | ce 3 _

mRNA.  Fi gyr eF'g¥ e seque 0 H wth the

u?farerélr s on ?}gﬁ%& B .{agesl%@qm&ib%ﬁ-hr\éﬁﬂw_olé%bw_e@ﬁﬂoﬂeffmahﬂot ide ol
pr cheeh < £bA and 408 hOW H8 bibistibLRNYSant MAcI& Bady Getetibribr eRguence of CCA9 VH,
Wt e undedd L EhogiGRIE B HisS inMidnN Rav BRIGIE E@RPELE toc adiirese dhebproflerat ef murine -
sequenc “inorﬁawr GntibSdiss@¥sosbd16n 2161 prior Ak B 1S efuiattissdoby GBBQ ¥ichimedic Birchwe
underline oﬁﬁgdsaeiashe%m“aihMiaaewammda@@mwmampnaéme'ﬁAﬁ-'s_equ.en'ci-'ng}
Figure 20 shows the results of a SDS polyacrylamide gel, with the results -

of\lBN.Gasg befihiiét nent of 45 CC83 antibody. Figure 21 illustrates the
restrictd on enzynme map. of human gama 1, gamma 2, gamma '

. : 3,. and g L
Fi gure 22 i |assbedaitessin, t"anypbaiebring referp 1o f 19ir8moi¥J0arpeste P 9‘%‘3’9‘?%&%@5‘{ es. .
t he pl asm ithmvapeagfivessiivity i;ta.pﬁrmeﬁq, "Amtibodies"” refers pislanm, segpligs) %gg‘ vgt'sjg%lli nown > ..
pl asmi d ragpediic faungreaciivgaciity by 4n) antigep compdsing g EE feglic:\e W"F o &) °}" Vet o
26 i | | ust r bnkess tetyeorpargNan Repfic mmugog Pk éﬁéue) g“ nfTﬁfvvsuesi ; a't“-’@s""-’{“ﬁge‘& o ot ©
ma f SS spegific e . : O
55 T O e S A el S Sl
map of [ er EMERuf, .éﬁ_a 103D 5 Qa7hE 'AS Jsedn! il Hlghiye A0tk luhitdSdrd dnfidsdalte wid) igentitall
i || ustr at el ﬁtg é tide Chains o th %ilg trh%p ity ,@Qaﬂ;\s,[aﬁ& -_qu]o.iEénﬁ;iif KeaBZchains - -
i1l ustra of molecu F@&%: 3.960270%000. | 1R6 lfdur chairs2rddjoiR6P by Higulidé. bohdgLin @ "8 configuration
3 eE«hér trf;_l:g-ﬁ s HRRK theMBatly Rhdids steirtil Bthethouth biLtrd Y avidaentinbieg tfeagthel .
map of p83 ﬁ:ﬁ Lidiure 35 I1Tustrates the plasmid map of [err] Figure 36 . - .
i I'lustrates h@54Tiré] ciBRRePis dafiria] miklaghe, oli3,Tor iopslilars Wittedoms stljvlasgeh arverigdhermap. - -
of Terr] Figdihfua 8t thislcad, laattass b ag @uiktaal bgisre detorimines fhecledst obthe prtbedyi avdodet
hybrid gengs, jesge oogmi he method of Horton et al., Gene 77, 61 (1989). . ..
Fi gur es 39A,  iihBoha o 3A&ifBH veithéraaiia od ioskmbdau)i Each basdy cueig clessypayperbeindiithon
of CHA4-1. eftfiefjtl kespa 4DiBmbdedlighdBals.Hogenetab tei lightiand hal ehaigh arg sevalpnty) Rongad g each - -
retention ofeClBdl ttib. ")) portions Taidhel twenLheaxy| hpiDs P bended ip Sahyofaes by covalent disylieg, - -
de&te’l oped tickagabdwhen shet ih@upqg@bw'@wgre(genqmp'q sitberRInHRMdNap oL Py tf:(;@a{ $wed?r .i{'n§nae d -
i N~t'he pr i @pvalent assdctatignsof diecphales; @2p g @fie im‘.!ee'i"?f&‘:%?eeﬂ?%ﬁ'r’ 8995?%?6c%ﬂ?"é"§'s---l“- &0
conpos edwsofinied esingyvilcsilh e capahiq %{maét'@é’g'i' 90, qded. by 4R ¥ el £ N é" R
[err] Defini t Thorpinpepcisisoqueaces ul figmhan M9 Vo 'ﬁ“’ adgos bt 1 ¥ tote ket
or aggr egatiee qotierp atgachan;f the -teﬁ?ﬂus isa van:d L Ysgioh and at the &-tenfithus id B cihethi rdgRRET
property. " Anfiepglsccotsilt apd, Triees ar%lqggd J\i&, aWT‘*%&aﬂ%ﬁé folfibnsk botH gk (ViPard
known heavy (Vy) chains determing bmdms) re Hg% otz ePdtinkity o He 'aft o) AKE constaHl kdgloR abthains
o of light (Ci) and heavy (Cu) chains confer important biological properties such as antibody chain associ- -
ation, secretion, transplacental mobility, and complement binding.
The variable region is linked in each chain to the constant region by a linkage linking the V gene
sequence and the G gene sequence. The linkage occurs at the genomic level, combining nucleotide
_ sequences via recombination sites. The linking sequence is known currently as a "J" sequence in the ligh_t E '
4 chain gene, which encodes about 12 amino acids, and as a combination of a "D" sequence and a "J"
sequence in the heavy chain gene, which together encode approximately 25-amino acids.’ o '
"Chimeric antibody™ for purposes of this invention refers to an antibody having in. the heavy chain a-
variable region amino acid sequence encoded by a nucleotide sequence detived from a murine germiine
gene and a constant region amino acid sequences encoded by a nucleotide sequence derived from &
50 human gene. : .
However, the present invention is not intended to. be narrowly limited to merely substituting human C
genes sequences encoding immunoglobulin constant regions for murine C gene . sequences -encoding
immunoglobulin constant regions. Thus the present invention is not limited to whether or not the fusion point

is at the variable/constant boundary. : o . e
85 Through various techniques, it is now possible - to produce altered chimeric antibodies, composite

chimeric antibodies, . and fragmenied chimeric antibodies encoded by nucleotide sequencés.'di_sclosed
herein. . . : _ .
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vari ablsg/ const ant boundary. 55 Through various techniques, it i's now -
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anti bodi es, and fragnmented chineric anti bodies encoded by nucl eotide
sequences . dElstA 0s Etitylenedigininetetfaacetic ggid 0 365 997 B1 " Conposite"
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anti body variable and/or constant region. 10 ‘Changes .i'n. t he var| able
region will be made in order to inprove the antigen binding '
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conpl enent fixation, interaction with nembranes, and ot her effector

functions. M L s, can be made by standard reconbi nant - technl ques and

al so by oligonucl eoti de-directed nutagenesis techniques. -

[ Dal bad| e-McFarland, et al. Proc—Natl —Acad Sci — (USA) 79, 6409 (1982)]

15~ ragnment s" of i munogl ob(ilFurinssi nc| Pgdmidieggnent s of

proteol ytically-cleaved or reco JlAngagnng Teﬁ@m,g bor t i ons of an ant| body
nolecul e that are capable of sel e igyging | @26tbdiH M th a partlcular antlgen
or-antigen. famly. Nonlimting e¢xanples piy.gidehn P ot eolytic and/or = pe s
reconbi nant fragrrents I ncl ude " Fab*s JF(a 'TZ", a|| " Fab" : W|th thelr

prateol yhi va D%\Q\ltes bei n sho Fi .
‘Reconbi nan " $ogin P 'f‘?1 'é? %?Q gé”t‘“’ °8?"ISI'P3F?'7 Ppisa -
3@ i prgd e the

ar | I@lﬁ ngr Igﬂﬁge 15 _

88/ 01649, ggé‘ ases"gﬁ’"

this i nven o
Ibrq tary ? ro ﬁb ﬁpg&m 9, Ilﬁl{e _aﬁme

ant_pr i Mt KSinel 5 R S srtﬁymmﬁwe fa ! O TS "GPVER a

functi onal def i ni t I on of any DNA sequence wh 'S capab e of ef fecting -

expr essi onaghoacigpeci fi ed DNA code in a sui tabl e host is included in th| s

term As af present, such vectors 25 are frequently in the formof
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i ‘n.tercha‘nge- abl y. However, t vlgglrro nged .0 i ncl ude such other =
forms of expressi on vectors W“Aué%ﬁ ,es{]ve ?/éfeg 'f’ nftions ‘and which may,
fromtime to time, becone kngwy), hit formation” i's neant
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the introduction of DNA into al_e(,q&;cﬂbent 1@§ c;‘:%',{ ha changes the .

genot ype and consequently reduleliSoldubing Ch rmen;em,ot,,h@ recipient-cell. 30 .=
"Host ceghls" refers to cells |vdbrGhindave bEem: pigemcltnant|y transformed w t h.
vectors constructed using I dcAplispattiackNA The gfpijpadses . | As defined herein, =~
the antibody or nodification {tiyengme prod|iessdpbiea hos{- cell is by virt ue -

of this transformation. | n dgsegiagiirens of Asx:aespemgies for isol ation of S
anti'bodi es from reconbi nant |Hdsthistidinehe t piGisgliteminé " and "cel.l cul ture". o e e
are usedeinterchangeably to denote the source of antibody unl ess Itis Lo
cl early speC|f|ed 35 otherwise. In other words, recovery. of. anti body from .
the "cells" may nean either fromspun down whote cells, or fromthe’ cell 7

cul ture containing both the medi qued cel I's.” Abbrievi ations = 7"
40 Nucl eic acids, am no acids, pepti ‘protective groups, active groups
and si ni®ar noieties, when abbr evi at ed, are abbreviated according to ‘the . 7"

1 UPACI UB ( Cormib S3iacencaiing Bheoheaeyi chaih chieststenat ladt,yeny seqtentd)@ Qi gooé sangerice, dntie Jy
fi el ds congemnsduendd cTht dNAowncadngathe lightachpih ednsistsh ofRe ¥g @aies sdgiée, and a Jo gene

Et hyl enedi aeduensbet r aaceti c aci d SDS: Sodi um dodecyl sul fate 50 Nucleic

Aci ds RN Ri bonucl ei ¢ aci d DNA: Deoxyrl bonucl ei ¢ acid 55: EP O 365
997 Bl N t Ms§ereRequeBsses Puri nes Pyrl mdines 5 A Adenine T: Thynine
G .Quani ne in -

T%'e pri sgn? smv‘entlon s dlrected to selected chimetic antibodies having the Vy region encoded by a
DNA sequence derived from a germline gene that is specifically reactive against TAG72 (ViaTAG), the
sequence of which is set forth in Figure 2. The chimeric antibodies are selected on the basis of their ability
to bind TAG72, namely wherein the variable region binds to TAG72 at least 25 percent greater than the
variable region.of B72.3 binds to TAG72. Generally, the binding -affinities of the chimeric antibody and
B72.3 are measured by the same technique. Exemplary techniques for measuring antibody binding affinity
are set forth in the following references: Scatchard G., Annals of the N.Y. Acad, of Sclences 51, 660
(1949); Steward, M.W., and Petty, R.E., Immunology 23, 881 (1972), Muraro, R., et al., Cancer Research
48, 4588 (1988); and Heyman. B., J. of Immunol, Methods 68, 193-204 (1984). '

A skilled artsan will appreciate that, as ‘a result of the present invention, namely the nhucleotide
sequence of (and amino acid sequences encoded by) the VuaTAG, the present invention is intended to
include effectively homologous nucleotide sequences and corresponding amino acid sequences. -"Effec- _
tively homologous" refers fo identity or near identify of nucleotide or amino acid sequences.-Thus; in this - - - - -
disclosure it will be understood that minor sequence variation can exist within homologous sequences. and
that any sequences exhibiting at least 80% homology are deemed equivalent.

Homology is expressed at the fraction or. percentage of matching bases: (or amino ac1ds) after two _
sequences (possibly of unequal length) have been aligned. The term alignment is-used. in the sense defined
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Both DNA and RNA contain [ ong chains of phosphori c acid, a sugar, and
ni trogenous bases. DNA is a double stranded helix, wherein-the suga’r is
2- deoxyri bose, whereas RNA i s singEP® 3s59anadd, vvherel n the sugar is

D-ribose. The four nitrogenous bases which characterize DNA nucl eotldes are

i nked in com plenentary_ pai rs b h}/dr_oen bonds tQ formthe double hellx
koff apd K : 2l gy Elifs | ,

of DNA: dHewnsel o “P'f?_kcF Rr QN 2 1l Niw
eﬁi}f\ mszmg h numl@ ﬁd “{SE é:gr amiap |d _

‘RNA, ur act—i 5 )- P
Aci ds 20 sequences are aligned by m r o
eﬂuencesm hem orti f. a_min 1num\yr %I k hba r}j W $6q ato
Ala: alan] }?'b% j ginipa 2 rsefsljlc’e%?gtf_ff ET?CII‘IEN____
Cys: CySt el R?lsl nge o%q Gt HoctedtBd mi %@s%@ﬂ &:%urZa?the third or wobple basq in the cod o
Ser. Ser '»Wﬁout causm io a wbamﬂ BnsAHr | jﬂ Qoly;ﬁﬁt% sedugnc@ Aléi min nr rldcle I& RE

Lys: |ysifgs (e kﬂg sul sﬁﬂtnon@ﬁﬁ%’ehr&% dMNdBletiofd) H BdrEiR regioné‘ef khe W%%h&ecak"ﬁ tolerated

hi sti di Neang cbRsiiered indibBaR Svhaever RlidhanddRicat RIS in3AankBEin B0 2HIE 96ubHite tHakdo
heayy -@haiobalepRAdtsiakity 6f thélfind-broRioe it RRHseNSHOwn Matlohbrieine synthdsifn ¢piesN@hats, .
gene sequers e, giieesofiiices Raroplagy thé) eorlebhdingCiegions it @8 Jaiabgedb wahduElosd of geie
sequence,fumtich.a [err] gene sequence. 40 VH Gene Sequence The present.

i nvent i on i Horddlegs of epbeliio DNA| sequeaabs miry rberidentifir tby iwdé eldiiot 4 the grt tusieg’ Wbitesegi on

encoded  byosshiidization) ok niisicoasids \ueder foousiitions ofestinigenee ag deiwelt bdersiosd #pibe iaftilesal | y"-

react | te degeribersin Nolelp Acidetybijdizatione Hareag s Higgens (aded,dR. Prasss Orfortlowlt 9PN, Biverur e
2. The chivpresauences eiogiumsese aypilablg éor senrutingsheirhemolpgys ¢-g- Nepdiehamiand ¥iypsch. t‘ﬁ/M?’O
bi nd TAG9. #8483 %Wp)e?’ﬁi Seprofpag Kuyplellcited aboy) RS 729t AJsoregmmercig! s?’@%?§@’°25
per cent g?"@'iif"@ for peTiorming,Ruck, cameatons. p-g-Jntefigepgticssing. Balgfiloy&hk o TAGT2.

General | y!,i EE BI n$ 8 affinities of the chineric antibody and B72.3 are
measur & n| que Exenpl ary techni ques for measuri.ng anti body__ S

R A R R R,

Petty, R faimals!ifGild8 Hicd@Hd Kum n@6iQ), gbne sefih are p SeraRar ch _
48, 4588 Kul HRShvendtRds h@)@&ﬁﬂutec&f a d o 0 geﬁd’rﬁ%ﬁ\@ﬁt fro%&ﬁaﬂdrsanﬁﬁal %99%!63 Iﬁéeggﬂ) h
A ski | | edimpértasiBilopéity, i.e. ARddéaesd ridhglidTakG72as a result of .the present = =
invention, Eeswplay inthe MICANE Qi sSGuoREE RN fobth il A0arR@iionDSEURiufh, JRTASHAEP of
encoded bly\)nuhdgmbﬂ!inrl-]ea\IMa;nrmmy DNA\Segrhénesh, Kugosawd and (lesbghva, WNBXpLidded. 155, 201
ef f ect i vef!§62hembI'Ssguansesivi the sloiningl BegianGapes fos InamdoginbriindpporEtiaing amd Theio Relg.ind

sequeneesGenoiidnat Antbpdydliverstyrdugiyad Bemerdf Rros Math Acde iSck (USALTS.S0uH98ent i fy -
of nucl eot i Geemplarahrimap Ducind Jg seavensesore sphiodh ini an arfiplestitied SurepnUmerunaglobylin D be -~

under st 0oPPIMARIE eRGOARSY | '"s Tacyisay Mutiapgie i Familien? by Siebenlistset ahiin Matirerddobs (f&AB). and "
seguenc esexampary Human R0RSA e sehdaitthin [Hiyctare qf dnes Hurpasodmmsnegiobulin  rlacus:

deefred eq?ﬂa(Fﬁ @?ﬂm""ﬁﬁ nd Bezranged J andiD Gfenesps by Favaich ptah ¢l AlevIB Y of

mat chi fg Pases Lor .an no aci ds) after two sequences (possibly of unequal

I engt h) . The termalignnent. is used in the sense defined =
EP O 3 r o

The Time %ne% jlfngJ Leq %@ HS& o H c@s d}%@g@ﬁ%ﬂ &%@2}%}; c

of Seq;,gan n} S1+?eﬂms l:iﬂg riabl& |h¥vmg a\o

sequencesb,ﬁg, AMinid Bed Whﬂi‘ezthéﬂﬁbﬁ eas Bdrdd okt Q%r (n¥asufg NO

aC| ds) beﬁ.mmﬂﬁ,mohmssequences with the i nsert [ on of a mni mal nunber of
"bl ank" or ‘“rhdiype ofdR SRS i gehdseRinbitSle@IIH GGt G AtickIQo M iirventibn. TERMLhe Vdd TEByTUM

overl ap. Wsddrisedufuttesrytapiagi, iPrefdniad adivhils inBilidd 18i0é BriichuMasd @badiely, lLaian OC antVor af

t he t hisr dgeme segninipiscard pardcularly platerred) Bhomntheviriéntiont iscatisd ¥ngjted ifi endy geoe degment. from

subst i t ut another speriestpeovidpsan impavlantpeqpeitydl ko. dnscpasad bindinglosAG72i nor  nucl eoti de
nmodi fi ca- . Murine J. sequences are set forth in an article titled "The nucleotide Sequence of a 5,5-kilobase DNA

Segment Containing the Mouse Kappa Immunoglobulin J and C Reglon Genes™ by Max. et al: in J. 8iol.
Chem. 256, 5116-5120 (1981). Human J, sequences are set forth in an article titled "Evolution of Human

50 Immunoglobulm K J Region Genes" by Heiter et al. in’ The Journal of Blological Chem:stry 357(2) 1516-
1522 (1982). :

- Derivation of Variabie Reéionsl -
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ti-ons '(e g., substitutions, insertions or deleti ons) in certain regi ons Of-_ -

't he gene sequence can be toI erated and consi dered i nsi gnrflcant whenever
such nodifications result in changER0i365887 Bd aci d sequence that do 10 not . -
alter functionali ty of the final product. It has been shown that chem caIIy

synt.hesi zed copi es of whol e, or arts of uences can.re

‘corr espondi rltlg"?"e P(?H%"e tﬁacf‘ JPYRPOMPE ré’:i*ﬁ ?;z §s ec:'je Ag'%{ nttsgf

{"ﬁmﬂ O?S g: E’ézﬁ ﬁ%“é ?\ ﬁ?;ad %}T rth%gth% gﬁ B b.hd}
e art u n o %ggs i _ Benique,

condrtronss eral 8 be gue restf Idelo R the art as 15 escrr bed .

IUE E\Iligggl)] g(? & at | nFs an;:thr ggens (edls %)I I]ICQL Press tC)(ford

: g;,g al gorithms are avail abl e for ‘conputi-ng

their aturd-Ploo éé@v%ﬂlﬂ and Winsch, J. Mol. Biol., 48, 443-453

( 1970) "and RARdeeHeh t@&tﬂm%ﬁhb@kratmém SremARRAShiTADRN edahdflectd Sbodg ploateingiBal
servi Cew Adefis. FHs bdriatlé RugloR lof AfEbddE IPrdddced b MheC B RBIR WilSIENaNcoded (py rearranged germline .. . .

“Infel | i genmhiyCdd lighd ehain BYA. Gordxaraple, §d) rearifed Petrimechedvy dBain @illdasipde thods DTand
[err] genegenessgmpits ineluding thé leadeasaqoanse, ay pellas aay intiena ghich mey e gybsegiently lMoved.
gene SegETHe light|caatt exding DNAON includethea and gehesdgmorininFlusing tThigader seavenes, pRvelhd .

y be mbeny intehswhishmanke suhsaquantly PmeYedy r ed ani mal s i ncl ude mice and
humans 150hvi Verisbiffty mawmesnlt I soventio) mutaliong eprurriag: A £l dyripg pyaduetve rpagpnggment of -
pr ef er r ed, th@BuaTAGt Thepresomaticaetations §re nyplpptide ghanges thal gay pr \';aVD‘%PS‘ﬂf Y8 §°e§°r9e nt

f r'om anot heenagiataliersdhpeactivity R AGER o e RrarEive A IFP TP

b| ndi ng to_ TAG/2, qIEx rrgl ary murine DH and JH sequences are set fort hin.
" Or gani 7 at SEIHNING TS @9‘(? and Assenbly of | munogl obulin Heavy Chain

Di ver si f%/ §oec%n§ Q; olyc lt(éil rﬁiﬁ %e E&Q&ga‘(@detm]ming%m\zh el aniiﬁ)'éres aaachvely

(1982); an kp ch

Chai ns andasﬂbﬁ 1{% La%rolnﬂnu% (@-firR6Y. PmudbloitBRChésalh, E¥afiing Mesafsoaig Mbicarinh -

Ber nar d, PLlsys tabove-6s@fibed P Fobedue S8 woll-dwn AR 081) . Exenpl ary human DH

-and JH §§queﬁﬁ@§utﬁ’éo€des udh6dst 81 ehcbdf virable Gbgionk iot biftidodiesipRaNCad o ithg | peidudtive). D

rty, ., increased - -

aerla@eo@ssu 5% of BRI |pRiastutes, aaavy-.

-Segrent's efardgéindntlof TAdVhdvb G/ Beedt obiaidd. Inc@ditidnyto e @baevlidestequehceadf Vid TAG,

Nat'ure 294rigié2 alsd Soks i viliclectiaspéqnented enaBdingtht Beaepichain oeriahle deginns of GE46HCE49.

" St ruct ur ecods dnlecCo mibodiesnesotivelpLiigurs § eomd theamino acid sequences PiAGRTARVIefCC48. .

Enbr yoni ¢ s CRE 3 1GO8Y ¥d add £682 W, Goreseohdiny torthe, eucleptide sequpncgspt | fortizrn Figue2. A
(1981) 36 fammaiisoGetibe Beipatsecod ation agicisdayencesny Vﬁogr\ﬁ]VHg%wé \%-e ﬁ’(t'e C%?é‘y ab%
enpl oyed t 682 \brabowhersmest piting; fepture narpsly @‘f‘t e GRAINT Y v gms VI
HaTAG

é‘%‘l /ssed ina B

.encoded by a Theiedialien simiarityent oA %‘PF‘E'&‘P‘?/ F Ytbﬁﬁf"b
| emenPafisplerygin e % f'%‘ﬂ""t? rEegment rR!%"ef %
t [ body v Spmaiipmutai |°6‘f‘r'" P%g&d"ﬁ'i“’ﬁ 987‘? n§ S/ “f i 't 97"

't han B72% 3°°“%"°rf§%1 s ve ducm t'"arr%moso dl ng R
af fini ty cOMereRives 'P’ i i néeeloﬁéé@dmase i aerrgt,resal

to the i nvggrg,r,ﬁit, Frke)sGiiding 2D BB saubERA of CCB3 Vi
Preferred r$m i &.S ai)MWé @b\t&l@ héﬁoes%%&r&sﬁdnﬂhg ANM6 QEid

[err] 4%, J&incesst é& é#éanonarnt#.@%keahwaareé.ﬁ&rva but the invention is.
not- so Irmted | f a[err] gene segnent from anot her species provides an

i'mportant PrReEdhiiques- €., | ncreased binding to TAG72. Murine [err]

sequences are set forth in an article titled "The nucl eoti de Sequence .of a.. . -.

5, 5-ki | obase Gih sbEgaienbnddasit i DNA gielived iMDUGE AR Berdetived dlvolsini Vae TAGIARIAC
Regi on Genagtridizatiod/psobe. clenerlly, # prode mBieoffom 1k G op BHA of the Yu&TAEor (vaaygngpd opR9fan
[err] sequeontaningsthe resertbirfed MukiTAGconld ba usedcdiychasp skiled i 19 ait i fing rorpelogaphganessin

| munogl oburhknnWﬂ(hYPﬂngﬁoWCGé'ﬁ@9‘09%3‘_3%?‘%9@r"""e{‘a"ala DIy sopercD YipopAPRN hybricizes.
Bi ol ogi cal Wiin#weipsbe gt sy @part ofitha ¥ TAG gomyinaygepe and s, f ifegipns. By “{lagking, jppigns™
Regi ons 10 is megaptopinciydis thpgy DA segupaes fram “?;?o% pfeie M t° P S Pae Hpgeam
possi bl et GG%FW#@%H@QSEY@V%@W? he 5cq0d SHNS/HSNNEe8M 08T | hody vari abl e
regions within the scope of the present invention, i.e., having effectively
homol ogous J2EEY YBYRR iablg Regions 1 and bi nding to TAG72 at | east 25%

han the var] abl '
g][ ]?Ia}[_“e,[ | te sagfL tfu {?a roech ig&lf%l OPL\IQ% VL l-g T%Eﬁﬁgé;?&tﬁfﬁasmlﬁ%fgg '_

herem

5 Severaf % esregr p'ngﬁ SotPhdve Q@Eor &Elnt[%‘f‘dd%st Mdlér ﬁietn)!ﬂne [ 46 @6l those - o

Var -abl e Rea%lﬂéﬁs which bmd fo TAG and next to cull those antibodies whrch specufrcally have. VH reglons encoded P
by.DNA derived from ViaTAG. . D

M



I n response to an i mmunogen, TAG72, an inmunized animal will expand-

sel ected anti body producing B 10 cells. The variable region of anti ‘bodi es :
produced by the B cells will be EROSEERI\BT earranged gernline heavy and = '

1ight chain DNA. For exanple, the rearranged germine heavy chain will -

include the V, D, and J gene segnents including the | eader sequence ‘as.

well as H‘H?gqanle@ﬂﬁ‘g“‘ml ch may be subsequently rem)ved The 1ight chal n

codi ng DNA wi | | | ncI ude t he V and ﬁnents B the le‘agi
Sequenceﬁq é";ge r no SPWE &u ﬁre § gle? numb %3?

Var i abi | E% ANy .Egﬁa L taa?n.g ik %ardan aa,ms =l __
pr oduct I q se f ;"Eg ﬁ anWeet a flnal B
nucl eot ' i Ie O&iuehc?éﬂ onlyrlw% %hﬁ‘gmﬁs bslass B yaseut hat -
alters t eEis? d Xﬁet'aYe |h%@'asre Yo Yarrkr@ AEiH Hogewdr, hrdrcbde is

Screeni g lige é:-ﬂh' 8Riné Qc.&’%g ‘iﬂe‘%ﬁ@-&t 16t dAf k:Udéh @ aJ.\ch aRinb 6d]i1.6.5 0ddR Yodor yiSias € en ed :

to _detgr ghé]@ a6 5 & B Bther. AR D Qppasnt hetl dairgl théfdiatior the Grdper. rdatiing Fam&adl be -
SCreeni NghalkBihod R oRIGFBBtain Heqrbpbyanikidyacid fsedquertis i8S pdhfpeptiab Litikaeyproguced edur es,
such as solteehmitiaser sdamibrii diPleteamMmay amifd agdTatet havieg d knovnLsaquBoceRe voltigs@ry S,
rosetti ngxaany Bcirbedinciadsi diigonalseiigesmedieel, sitoatrestadionwagehests apd @olpwieraseschain e

vveu/-knomwon the art. 25 The nucl eoti de sequences of encodi ng vari abI e'--'--"--'-;-f*

regi onvs of Tediridoetoedsiqipnscht predetdrmined erhino gnicoeRee havipe a kequn Seaupasaeaie welt knewe
[err] haFzermpiay krsbriquss inglude @ligionvicestierpqdigied t fo-diFpster] ueqt%'ﬁse end dep eteeerssp
[err] Fi §bainregctiof. so shows t he nucl eot i de S gnces enco the heavy. ﬁha
‘variable refj’P'Eﬂ'%'e for eybefiutiong-at pregatey ’&l C‘Zg? |'138 eﬂ‘é 8| 9’

Fi gure 3 mméxqw'%mcnfaq"a&"af“%q*ﬂ% JPUqeRIe

092 [Br B esnand el b R Rl 9&1%& s,t a{ o t e 2
¢l 3 nesus in, essence in ing & oligonu cqding ‘for I
A 30 compa $er '1%0 % ﬁocﬁx nﬂu tﬁ’e ig D-f
shows a ripg% i g ftn@ @&:&ﬁd mﬁWrﬁ&é hﬁﬁfsy L
simi | ari i ; areabvzafer it o 6, MerosbAd
VH, - 0%3 F?s nsiuﬁ@érpﬂ%nd Pﬁlrnt leH'ﬁ?ds)Rek mtdieaénzhbmlﬂom MJ. ‘

segment, aﬂei @}ﬁﬁﬁ n.NBA bhma d{1g845 AGHRA O 5 SaHughafleK.i ane dFrif) Wn).[ Ndd, citio Red. 1G,
mut at i on%mpags(m@)durl ng productive rearrangement of the VH region gene to

a nd

be expr essepbijnibraze Bha® reattdh| (POR)VIE dséches inGol®e reepanerdiblty odmptiiging HB¥AGie Svittohising) ma_y T

or nmay nGbqueRsUEpkcified oigohwiudiidas Ohs oligvhutipotites dancihamyeateseaueeealterations if desired. -
pr oducioi Vieb olymereseachsie credetion fchpiqoel iscdesaibér; tor Mlisrend Faiéna, Math| Eez 15hs 335~ 350
sequenceg1987)d Exopioe Shumgenesisawring °QRcirel descthed e Higuaht st@byMuclAcis Bes HBuFSS]n..

Fi gures 43671988} io o als Gera T B1-38 (1989k a@ﬂj’iﬁ"@@ﬁ"f"@!ﬂe”yﬁ’%ﬁm Q.?H‘EF WW\‘tégep\:'ﬁ?dl ng

ani no acidfi Reigtinfneymest Ganedplicjng by Pveriae EXHNSRR |"?I"°I-’f r@%”e

reSpect i vel 4iteratipeof hocantinopy ypsatiers &'8’??(5@“! bél’?&lpaé‘!? f 99 a'
sequen?fe?"wd’mp"?ie“hf”ge ‘BW’P"F B" Egpl's'
Techni que%m@th'B‘F“ By 6&3;’ : AR uner% fl'j"a 3 °ma'

deri ved rh;g‘ %lgns r%ra? a3 °&%€"c JUAK 'b%gf}" nr@ yis

made fro actlor Eﬁzd 5 I Jgstemaggﬁ qﬂ; SCOQ% éhihp 'afPegatl #&e
reconb-'aoneo iV, reBion whvan |'n eq' pbr{},e'ﬁ ﬁ(e;edraﬁhbsdyn

honol ogous genes I'n unknovvn ybr| onmas. Such honol ogous anti bodies w ||
have a DNfycgRSIMANTRhigEese MRNA hybri dizes with the probe of all or a part
of the [err] germine gene and its flanking regions. By "flanking regions"
i'S meant t oTheatibudps ivap S€ cdiblAicke ¢y ezearsisinaht teciminies. 16 'othervdrdsf bechuse fhe mpdlefide t he
3' end4of sehlihcaspat viadaen VRO age Megneading gions 8¢ new gravitled, Resiflied jaftisanocouldein B’"“end
of the dopwiite @complptagene Baingdordtiel hpav@yand Fghbdhaie darleble reglohse Regi ons A yet
further appmuamhstiusted bene iy ibe Radinesrpd inhydish selerfedhiand digope pegaIeNte aredipfurptianab f
the anti badibmetiod il h ssiestbdS/i gercssginent, ias thokd TAGsegmant Bohe ¥sowmp m&%&cﬁ a
probi ng. @W&83.an approach has several potential advantages. Namel

resear eéher Foudxampiettheneopetructgd Seavy ehpini qeing PMA willjpelyde Dy P‘sg‘%l‘f’ts g’“?g r st
to cul | teesentigyeus witthe 3 apdiot e s?fnﬂnet\ésﬁ&ﬁ;g%mdem thefpbe TP " D“

ant i bodi e%emgMPEHFR dotthe i"bé‘?“l‘ ' ﬁéﬂ?@e’W“P |"BY1 ke pife mB‘S/b dmfe
VHaTAG 11 _Dﬂpe"d'“g upon ““El‘ﬂ °f 398::?%38 : fh° " A g%'gr
VL gene_s clu i 9 fBtoved.

n

i ncl udé® t %?% “f"t '" whgm % {éﬁﬁ o g’ima Uiciiba st

lim ted mlj %‘Jg;:éﬁ ss:%r: n:év 5o H&OP egn&ﬂfﬁ and s ._eexon to c::nplete FR 4 of t;e Vi domain. sSte:cnh
a construction may be carried out by the techniques used to construct the Vy gene.
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5 conservative substitution of many nucl eotides, provided that the proper. '
-reading frame is maintained. Substitutions, deletions, insertions or any

subconbi nati on may be combined to EPW0I3BE T BA final construct. Si nce" the_ré

are 64 possible codon sequences but only twenty known am no aC| ds; the

genetic code_is degenerate in the sense that di ferent ”%}/ |e] d th_e L
sane ami no abedeongiygied apne ‘f‘ﬂ’eb?:S °?'§ Yé&’f"gfé'f’h recambina "}i 3} example <

roafter, the. plasml S mag

PR aﬂ;v'del en%ﬁ:é?rhladao in i I glca niques ese below, €at

10 single ﬁlcﬁ ovid ra flagmﬁen- lther W}an %rf?eg hglﬂfvar Ql‘g‘li'e {\piﬂ usually be . -
transl at ' OdgslraL?éQO cﬁ all o g Brﬂgg @b J&Egidd) pﬁ}fl&{xﬁﬁy WRer®ifedi N~
the pr oper oivedl oM Gfe icR W?speﬂ b ‘lU e SloM. WHSASTHHE Geion is
Techni quesre '%d ﬁ r!ir%é 9&535@& thtt %@Jﬁhéﬁ@ﬁil Rt BocaisiorGnd brRP sdy@dficoJatandRmoAn -
sequence aggyner 9 Phtwodrthd 1P adt e lcbrisaRd rglerSofl thiCtusbd@yene may be primarily theiintron -

_,: ds a .-

ol i gonul ceghieies %Sdilaﬁawﬂn (1 ihb Rordiant@6gicn 26 A QENES osERdkiofOdf yth BB dastina)i o

reacti op. alfatter of laldAIbAEEGMere Mierdlie laom@iiient #dstription G4 It intertls &0 e tRe salres.tes -
havi Ng a kiavwe rfdessesy) @cprévide adiptdrs toriaivine Evvenel the gonstars InegiogUle soranipstandes, all.or a.
ol i gi onul cetioh dicthertiinahaythesnddifiediby defstierd nurlebtidysnlestitutipnizhet inshtiony hance ease of

chai n r eachanipolatiche etpressjere or theriike LRssferptihute suficiontt amenpal opé ther intfonesliouldh b grosgnt I
si tes havi eegtain ak auhanres hefussinentionaliyactive| with e daierallyeoeausginorootee c hni ques i ncl ude

si te- di reect edtamativalyeitensy bo desireble fechayrolh freedagane frempfiihe ia tq"Bﬁe'Qﬁet’éIE'l"Prﬁ“ﬂl?e s
Qi gonuc| easne-déuss the & tgimingg pkifie ﬁﬂ?"&g@\"@sﬁdgcqnht°é'§s%ﬁﬂ‘@"ﬂsrﬂ/ P "‘h /B¢ Fag ?ﬂg
an ol i gonu@@'@ﬁle?s@é‘“‘é@éheﬁﬁbwﬁﬁ "a&’"@é%?r'?"éd’f H‘B?sél ’1 ‘" ° Vo) ‘:r

DNA cont ai P Hign {op gsqdd ‘@P ‘ah0a:

igFng 18 1
t enpl at e f f aé%(PéH% c;'g%\"ﬁl ﬂ?alﬂeﬁoﬁﬁﬂgﬂsﬁﬁﬁ ﬁ" &@ﬁ:é(fy%m

g than '
I n varlous forms |s

cont ai nfh Than f’},“&%' escri gied by:" B
Zoller, M 3“ She g%ﬁésde%cdﬁﬁiﬁ thel\% mﬁ%?egﬁ@ﬂayzbne 411438 8y replacmg S
Norris, ?5 ' of the c |dn'§ kﬂ?%@t@vm CORs): ifthe RYHE or Ml Shalnevariablel

5703 5112 {8y LAty M enaiehs ahs b 3antiéo8-of WffelohOSbiticty: An-

o aners al exeﬁﬁlﬁv%t%&ue réplacihg e e aifh § Eurobbih Pubhehed Pashpplbton 0236 4BIBS | -
(1982) . Pobyg& MiflorCdnainPCTERPAcaiN WoEEIp344Nbycriis BN 6eal.iimarDditored ardilmly vehé pabdny. -

anpl i fyi nginkdhdon| iy the [ODRE $f hg astbAdYEWI Be Sopsigni th iacimarl bagipnand [tipshodd sinifiipe side - - -
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e.g. '. q,eq.g,g AMiY dodfandshe hal f fill-in reaction, the DNA

pel I et obt ahmnéw f&rhﬁ;ggﬁéma'ﬁ‘n,MﬁCI pitation above was di ssolved in 8

m crol it er s sadgmatascTcEaGETTGEToB6-3added 2 microliters of 10 millinol ar

dTTP, 2 3fhs ugdcas @btbrinieShebmaitingSetiencen| ar dCTP, 2 nicroliters of

Strat agene’ SordbCG460EC30, ¢ABBSand CCE2 11 hopy chéies; SHU, a2imeni zed distilled water,

and 2 w cr obtATECAGDTAGT TREGEOAGUAGAT¥ent fr om Bet hesda Research Laboratori es ;
(BRL) . Themplreantanote theasoding rseduenkecalithecty eechtfi tammundng i cheawy pheig conglantIegion fig es. -
The r eact Githi-Nadsnesisupgsiiel daigrming dhotd-est MAYA Seauengriaf hsaTyyqhalin ¥ig0In 0% er r | f or

10 ni nut es. A@I@"ﬂuﬁﬁrtwcwm v ighain: JACAAANSSt t ot al CC49 hybri doma DNA

(cont ai ni ng StHRTGAGHSACETIGRTTEMa¥ n 35 pronoter and the L and VJ exons)

were dpye¥dsaised 19 determiedhy reMANNG 99Y9FRY || | . Fragments between about 1 kb to
about 20 kb%I'%a"éfdt”tB?J?cQ:'?fh"@’yg%"hd'a?(é%@“eé‘el s. The DNA was purified using
GENECLEAN Eilasrsr to G@HA?EGT@G \Giter ci al [y avail abl e from Bl O 101 (La. Jol.la, CA,

USA). The é I t TR YomelEl €

hal f-fi | | ed 85& Jz_g‘“ "%d'??kér"?%b gﬁﬁ" fl‘1”Jr’ﬁféf’;?grnent oihert t he

except| n}l‘ltIﬁasdo = eérg oned The half-filled Hnd 111 .40 o
di gested 11 E;ﬁ ii@?iiﬂ Rdbeks gm_lmuglge, atible N
with the szrg‘l{mla Q:HE g‘% err LAI\/BDA— ZAP| e‘jrab%efragI?ent aboveé. 6,zﬁq’je)r o
phenol extraction .and et hanol precipitation, according to the teachings of =~ = .
Mani atis, the' total CC49 - S S e
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hybridoma H nd Il nodified and LAVMBDA- ZAP Spe | modi f | ed DNA fragrrents

were ligated by neans of T4 DNA'ligase. The ligation reactlon was set using - k

a 6.1 mcroliter ligation mxture EB®38599NBIt he fol | owi.ng:” 45 about 0.2
m crograms of the total CCA9 hybridoma Hnd Il nodified DNA in:a 3
mcroliter solution, about 1 m crogram of LAIVBDA—ZAP[err

o)

DNA i n a 1 nf Qerwgw@?oﬂgwmafwre en a‘?ﬂ'@r |folle sré%?g giofigpnicingp

buf f er, "‘M (T‘i‘% 8) 5’"}” I'V|g hre' n ! MM P 'i?f'f" 13 el @&e —_—
H gase. I %;f-ﬂ,é for then m t@f 6% %el{r{% 3
| over ed i aé 6ot i @er Ll tqéb c

el i m nat e%l | ‘genom ¢ | brary

of .ligate a¥¥?§s

QS’ e@&P&BQuhﬂ@aﬁdat fat &ﬂ%ﬁ Q@f p%lym)oﬁnﬁﬂﬁ? bt cB¥oi €6day cced, or

i crolitergeqggt reLJ%@thB Oitrd %Qusﬁér?&ed)fnol‘d%%ﬁafﬁ
G gapack Gehg packaging system followi ng the directions of the

“manuf actgur er a g-hd @l ddhdTERbIRY BlidRudRBitieN@imer dﬁlfddwtooéacl‘é&n&ﬁ&ambls,qmnd ger |

NE MBS 10Hwa Ctris ACISPH araﬁgﬂﬂsom S

pl at e wer esos Gr e BEdinutes)ahe lanoaIBd fick CABUMBGIeS atl BT €05 tiorons Ky (f) Gand: BssCtiorvibe QQHIMES - -
by -hybri di gigsriu€iotitiss. AV Fevered transoipmsd (Bbdhéinger Mainbaiin) e usecoana level of 6 units foreach ~~ *
Schl ei chermSeA seebéncinlesaction. ThbiremiaBder oflthe s¢qBshibipg wes@uind b lbe st forh p?rﬁmé’qg‘é‘ﬁ eved o

frQm pGbl,1888Mhi ch was described above, was used for hybridi zati on. Two
poSi tives clll 0 &ﬁ@l wequ CEM%#%*“E&%T%W@%&%@%%é{ﬁﬁ’e’e?S@PQ"F|aééP“&“|’?d CCA9 kappa.:
r econbi nanlighithaig yeeds &Yy COAN YA “'qr?ém%ggw" 9.
chai n vari hMed &g ‘%é § Eangp figlit ghajp ‘!fgd #d:ip @d‘?&’@é’ﬁ%" g“ﬁl?‘t%%f‘?& light
exci si on p?hé'f‘é'é‘?ﬁ'la" %09

EF%@**’*HE SrohSSLHBATL SRR

Fiagie -
25 descl bl ggﬁ c‘?%i%%% 9?@3% oo 8. UESHh et e BEROR T

ve cLones was

partially s

named pRL1{ .Lonuwea.dya
Li ght Chai n pigebOda WoWs 7th5 lauc}fd%ﬁdeaélﬁuénbe obicoa9 Glﬁ_ #ihe thONRdérinBe Isbgrienes show the
det er m nedsdaMencasdefited ubiRYoIGEHUMBRIdSTBMBNS i riRNADE 4. 65 kb. A plasmid map of

SK( - ) s Sh césr!:leﬂa'h usd 33 oligdhcl
ot o

%‘W. inﬂ CC Qltow'hhl?Fﬁer Qeﬁere\m&hﬁb udip - -
Ny(t er studi es. estricti-on Mappl ng of. CC49: , i

PRL101 i s showire sa Biioysthe Auclebtidecssqtiéncd ioDICCEM ¥y, Meittap ubflerlried: s@M@tsLsr@hahﬁn

genom ¢ -DNéequétiey derived ugif) diigdnutisotigédiprisrers om iRNA. - 10. 10 | sol ati on' of --CE83 -~
Li'ght Chai n \ras ieatisé eudRetideoseqilénes pir VL ewwa dre figere 6, wes derived heingOaiganupipalifie .

chai n wes.epireseotmBiA.y t hose used to isolate the CCA9 |ight-chain,  with- the---------w-%

foll owi ng exception. 15 A genomic library containing 7 X 105 pI aques. Was L
screened ugiotein Sequengs probe the (32P) random | abel | edl. 71 H| nd I I't= Pst I
fr@grrent derived from pGDl, as descri bed A bove 05|t| er at T
obtai ned. Thé’ {fiod; pyripe. %r?@d i8S '°°‘[-'?€ c??'f‘o §e?) ?5’
Li ght Of&i M 35 Mistjog(frotein Bg " Rle ! '“ a q"e" %&f ste o
det er ni ned Y5y WeeSimap dpgraation WA Y(-)r u ﬁz

pRL200 i's N 91 -14 %':'TE'?: r. 5T raduced and gs hgléﬂtn
genom c ihd s iaal o }egsep ovolss

B
Feavy Chgi AURET NS, %%..i’fhae.dgsm b S5CAd5% .ihqha :%Qlltél e 0 smw
chain Wer € geiSreialidnatbr te HIROSCaminesbidsof ieChaking CCA¥ 9, bdirghindérinad. Figuie st shaws e
t he, screeniafi@o Qéid bdyerca foe CEEHY, Withthb fobulits BRARE dnmimChcidSéqueride eletaiyrinatiahi farcthe fost 51

pr-obe used aio JEELEhE Matute ATBAVY bl urgeiied AASNI20F coolnpiNidOJetenhinashin terGCaB lighta

1.98 30 KlemirE®ecaliie- dbaiva pribsohdeany Meinkedomrbbidratengsituee atiidiposjticoxwhich i§ ghowd liBthand
JHA of tdae PBGD F expadrogt bilo.iThe lseprence disarlieThr Threosprindd taohd crnsaneup ReAaRCOASTh e
probe fragewler foscayobydralealtachmeRttgdse 13. The pl asmi d was provided by Dr.
Nobuni chi HoZzSinde thedieddy .chdishof iRoineglobyling OSH and (G682 arec blogkeds & ihﬂt"étem\‘@%soq‘?ﬁo
Ontario, Canevelable forcaminenecid seapenge gletermyinetignn ihg atiye colygonegtide] was treatad ithy gyanogen -
screened, framidoiGNBe to sleavacal ithe W 'E'F“l?n@s'M§ Qngyage ﬁ%?‘:l“ed'l‘Hé' fsy i‘"U‘@h ¥P8ne
was nanesd [pMified by rRuerse phats 'ﬂ‘r‘rc PRy agino e&wqmsmw t Rt

7.0 kb, and tHe resulty °bf"et%" %’E‘F‘% ?f"thFéﬁ \{b' c %s"?f’zggrt‘ 18 ﬂg'%fw%.\zrre |
?chae as Un me %lih% @Qw&ﬁer 7

CC83 Vy ptude ‘fragments are in éu“ I Im Fallgure
peptide sequences correspond to CNBr fragments derived from the constant reglon of mouse -y1
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I'sol ation of CC83 Heavy Chain Variabl e Region The procedures used to
isolate the CC83 heavy chain were essentially those used to isolat ed CC49 . -
45 heavy chain, with the followi rEP @287 Bhs. About thirteen ni-crograns of'
| i gat ed LAVBDA- ZAP[err] vector DNA were di gested with 12 units of Spe |,

purchased from New En%I and Biolabs, Inc.. in a total of 100 microli ters of . 7.
an. appro T ﬂm%['—'eqﬂﬁ]l was digested at 37 C for.one . . ..- %
hour. The . actlon re vvas ext r,@ 9'1' q&&gr& Bﬁﬁ‘?d as.
gorl rif 18 an inke ed 83 igh
per Strat ﬁaﬂ] Re ’55;? ’55‘,?%? seeﬁ-g %E?é; Th§ cv.‘% | f is -solated L
dePhOSPh Itra of é?;% n %gno Rt !aln Rty 24,
except® tl] ‘k’ eqrgh ﬁ’oge ool by e suRHORMRES 159N 0
(Boehrin e,re, ind-an AP rbdRlob 18R She ASNto i FRRBIARS THES

di gest ed dkr&eﬁéaﬁﬁ) aﬁéuﬁpw ﬁt f&e@@&r the glfdomruna uﬁ?}c Yy Ritdd 3090 bk the skirke peptidant 40
kb were ipgabairiidd by S58-PaGE.8 percent agarose ge

descriged bywoMaRiicRigra readihs Wit ah@aitioittINGaker (Hoptitiagsp IMananbi, mdiar@pelis] INCUSA)
LAVBDA- ZAJ[ter gulifiedaniras antbdies CC48, Craaand CC1 i Elate)s Ya meithtecdontial)gvete odrred outfina
plaques wias aqebwsentorlung of He miraites. Gen ecaditecs df 10 mbuiPIM potessium phespiiate, of

slice by electroelution as

whi.ch i s opModisodied EDTABHJLA) evereRdde@rie eprbgpactionemis| Tortkosodubestiasighaigewitr fNGase . ..

poU i ve FE| T avonitorsie iFdGags-S@ere afsg addednd @il 81583 weyy inpubaled &t BTG o h MVEQHEPNg

eegiop 1ehesi wespadders 49vaercr<r'-t% °kbaenmd2>r ﬁ@nggq fiutiofy byfler, cmrqgng e

ér"srﬁr e

pHS83 i s Bl d “f t §h ane 3) n ls e

Total RNA'H ° 58 fa ot N ?P'%F,{'afve by
¢élorr

essent | aIaP tsma ngﬁght hQMr "
mol ar - 8%3“ nkgrnére 0l6§ a& ylatﬁr'\ Aty it @ ndt- 0
and a S da@r rw’@riaﬁrs% The CBARIghtthaif ddes™ .~ -
of - v@tﬁ Pﬁe rg aHQ@)t btﬁ@rnewp oWﬁ@h&Wél‘fained S

g rom ab?tfagnjre éah@tab Nen@mm.dheemgasac&.mem armmemﬁﬂkaﬁdaw osnn@avae"
ol i gg

MA, USA. phlise RAuaraslirc(BBAS MASGs00 andi sbybdarltypsiv inbibison (5Tl.cM# 121,608 oc. ~Nat:'it.. -
Acad Sci. (USA) 69, 1408 (1972). A total of 50.24 [err] of poly A+ mRNA

hain (AEikddl @&ﬁseﬁafs lybiatioh @8 iktre| vedvmait(davenoRanen! THe stahduids, (addeyier d, =

was: obt arme’dsguemm 15 1.68 mlligrams of mRNA. A total of 3.82 ng-of CC83-
RNA was i'solated from approxi mately 1 X 107 cells. A total of :54. 6 er _ of_.

poly As nRNPlasmic DNA s sastiericedydifectiyoising | Segyensse: DA segiepgin gited dprg Un -
lygipingrthe| § DA griiyeobtained &

0:.814 ny Wites(Riorhorningh (G Glayelanss BH. Y54 HERIP piclsel wag ligred ‘%eﬂ“T‘?rw:'%étﬁ‘%"d AT

t ot al of DNA. e PR pfsgehavarablerreg) \xﬂs,sqqumdmyth%ﬁr%eﬂ'w % Wg‘ I

taoggl RNAeIEce '"f°'"R"'?’bf°a'P° ?ﬂec' for. ﬁ@c"drm%e%'y pRgAaNERY hPvy cER g bFﬁ' .gene, -

appr.oxi ¥R "_V89 XL e 08 cel A t ot of 68,88 mi.crogra
Wais 1 81 at eﬁ S qﬂ ‘r%r ?Pgwerwere sgahagze usmgﬁ rglﬁgite? aﬂxﬁggﬂéqliﬁgs%gdeqs% Eexgﬁys

wer e synt‘ﬁB'?T 7 FOsys tens

Foster Gy ) Midel 58 o DR o5V PSR 5B e Bed
cheni stry gE}s chgl Qﬁia io xd§§ I.‘)m\rs%qd%HJe' vids @Bmpi& and
speci f!weda ki 'h6in |§@'Nw’s€d’ue Eﬂsrs% WASTST on a 20%

pol yacryl aml'ﬁlﬁomng GRyahuleBtid8 Printérk ware&had&}or qquh@ahg .de concentrations.were:
det.er ni ned (§racott lighyhabpCeintranGRl | y at an optical density of 260 nm where
1 0D 260 nm usHigaAASCEGTGCTTACBB3] err] of singl e- stranded DNA. The fol |l ow ng
ol i gonucl ede)iFdetheCC4edigt chaim, CCHRBRI(Flor MRNA sequenci ng: (1) For the CCA49,
CC83 arnd CCQZS-IGTgﬁGTQMG%CAW_QL%) a 22-mer: 30

5' - GGAAGAT GBATMEEAZBIBGEGTGC- 3'  conpl i mentary to the coding sequence of the 5 .
end of the c OFSEEITCABCTFGARCTHRGTRSICSE | munogl obul i n kappa chains, is used
to determ ® FLOh@OQCB%SB%ChﬁN@&a%GHﬁ%ﬁce of the light chain vari abl e region.
Addi ti onal | &AG@@@T‘FQ"@WT‘%& n, 49FRL(-), a 17-ner: |

5' - GGAKGAT eTTEGTEC- 3' 35 was used to deterniné the rerrarnrng _

sequence. Add?ﬁf‘%ﬁ%?“ﬁcw&ﬁé P ght chain, J4(-), a 24-ner:

and JK4(-)-20mer:
5-CCAACTTTGTCCCCGAGCCGAACG. : :
. The complete nucleotide sequences for CC49 V. and CC83 V._ are shown m Flgures 4a and 5a
55 respectively.
For the CC49 heavy chain, Ju4 (-)-20mer:
5GGTGACTGAGGTTCCTTGAC-3 a
nd Ju4 Intron (-):
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5' - CCAACTTTGTCCCCGAGCCGAACG 3' and al so 83L CDR2( ), a 17 mer : - S
5" - CAGCGACTCCAGTGIGC-3" 40 was used to determ ne the renmaining sequence
Addi tional ly, for CC92 |ight chai nEPJ5365)99781. CGTTTCAGCTCCAGCTTGGTCCC 3' -

was used to determine the remaining sequence. For the CC46, CC49, 0083 an:d_'_'_

, a 24-mer: 45
zousl Ilment ary to the coding sequence of ‘the-
§ Ch4i n const ant region.. The CHL (-)- 24 mer.

Ql,

Ry

CC92 [err] heav gﬁj&
5' - ATGGAGITA "‘h
5" end of thg %é ?G vél?
"~ nmost nMRNA sequence of heavy chain vari ab| e .

is used to t
_reg| ons d‘g% Stnc T R’fcfﬁ\éc%ng heavy chain, JH4(-)-20ner:. . . i .
: G&CTGA th6785quancing (bt \WakH Hdﬁ@cizh&ﬁ)w&eiﬁnmdnﬁthttm&o@mﬁls&iugﬂm§me o
Addltlonal Las6or the 3 heavy chain, JH2(-)-1 _
5 CTGAGGAGA@(]@)J %Amm@@dm@.gget erm ne the remal ni ng sequence. '
Addltlonal Coagisboresidpe CCO2 heavy chain and the B72.3 heavy chain,

B72. 3/ C@P2 HE-@OMEGCATATCATGABCAGTEE@AACTTCTCATTGTAC- 3' was used to determ ne
t he remi nandgccagepigialn FRIHe fol | owi ng procedures were carried out 'as.: .
outli ned by BaCTOBEICGTOABAOTGCHGBRL FOCUS 9, 1 (1987). 26 = EP O 365 997 Bl
The ol i gonuc rfb@cqnmbtqmuclmsldssamew&qgh!ehﬂde‘éﬁﬁéé’uﬁwlshmﬂ Fig@e2.ng o

ol kgonucl eot iCdmpagieens tha%@%"%mvhﬂ%'zqqd““(‘ 1o "“1%“#‘%@@’?“*‘5%‘1\?”“

di t hi ot I epaaurnce, AR betwaang P'r?rae'ieﬁ?@d amisg ¢ rsP uencﬂwﬂ“ ag predicted -
Gi /bl e) AR the ONA iesuwe t'bP%s &I"%’B‘? q ?‘ﬁ?"‘lﬁ’g 2&%""{*‘&‘!‘1
"The react|i'f)‘ﬁ'“’?l&%fg‘l d°‘? Qste ‘é’g evsﬁarh

for 5 m nute tp ino Equ:?(?‘a %m ide seque ge | ﬁﬁi f) t

vat er was A% b0l 7§§dﬁ ngg Msafam e

stored &t fAGC ; emﬁa.fm rﬁ%anﬁ’?n? G&Qésahd?deﬂgh@hﬁlﬁ()4§$

m crograrrshé%(, c;n)(, 804 respectively,

Wer e r esuspenge xtér&vé—@NE\%Bd’ubnc@fhoﬁ\aaﬁaé wﬁe ufg .J;n%fw%maﬂﬁcdanbh\& oBdin -
and 250V Kfihdie rebfdn gendd ShoWd teaiwB |neawyfchain dakebl abgiciigenbs Gore Lipliwatiiothethprsamer - - -
was- addeég gammcehongNA sanple, heated to 80[err] for 3 mnutes, and :

anneal ed for 45 minutes at 61 C, for the K(-) and- 65 err] for the CHL(- )

ol i gonucl eeblatibe st V.ANAG, [G@HEIH6 Breturdon Gere i tha Sieavly Bbaiinof G046, CONB008S and CEBES used .

at a level of 6 units for each nRNA sequenci ng reaction. The remainder of .

t he sequenci e wesedyens rusestjtodsriaten the petmling prepurgon oBRLto fechgsviochaln varabigrpgionpopt

i 1 al %GR OSSR, oo B wermsouel ioss o fsqie i CGfPa'Peﬁ‘é}' Gl pariable region
r ear r anged oxeaptitestt the\RNA wsesh 9 gengspa theiLAMBDAKAR T lipeprame from apiplovant P¥Td :
chai n used®® (94 cefifige whigsprog Pﬁa"f‘,'\’f’&leﬁ hakdgyn a@’&“‘*‘f"ﬁé""ﬁiﬁ% t;{ e

JH., The COMPg af°1<'mgﬂv Mo ‘3’?"" '%? - o{é’ r‘{'%séﬁ
The~ cco2_ | Pefiive cghe wa tiame ?/%a% 's% i GA hspf
shows t & § E'f"@(? 6?%%‘8&8?%&'8"8?"%&%% “the underlined segments |

showi ng th e erived using oligonucl eotide pri mers on mRNA.
Figure 17 D %%eq% ey ii%réo‘t de sequence of CC83 VH, with the underlined

segments showph o s&ﬁa&tﬂé?ﬁmﬁé%dwemse&fophét&mgcg kR @iNadBquahde BBV TAG: MRNA.
The ent i e ghslsicEs HdiRmee GUECTBAACITCEEATraYRcand 2 [err] shown i'n Figure

2, were dergcYsOcasHOsY +9] 5-GOACTHOTOATGATAPGCAMATS-39n NRNA. 25  Figure 4a
shaws t he 0Ced/eCe3 HEs' (O EFHGATTIOATATOABAGEAGTECEd) t he underlined segnents show
t he sequenapsTAGAYS (OO5CIAMB TEIGAGTCAGBGEETGESe primers on nRNA. Figure 5a
shows t he mictasavs de 5 CARGEACTGAITCCASBI ™G3 Wi t h t he underl i ned segnents show
t he 45 VuaTAG CDR2 (+): 5-GAATGGATTGGATATATTTCTC-3. _

' The complete nucleotide sequence of VyaxTAG is shown in Figure 2. '

Isolation of Human Heavy Constant Genes_

50 Plasmid constructs containing the various heavy chain human constant regions (py1, py2, py3, and
py4) were provided by Dr. llan R. Kirsch of the National Gancer Institute, Bethesda, Maryland.
Restriction enzyme mapping was performed on these genes to confirm their |dent|ty Restriction maps
for the human constant regions are enclosed in Figure 21. :
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sequences derived using ol i gonucl eotide priners on nRNA The enti re

nucl eoti de sequence of CC92 VL, shown in Figure 6, was derived usi ng :

- ol'i gonucl eotide 30 primers on nRN\EP 0PB% B Sequence Purified: nurine: CC49 ) :
and CC83. |mrunogl obulin nol ecules were sent to Dr. George Tarr at the 35 ..

~Uni ver si té’ of M chi gan Protein Sequencing facility for [err]- terni: -nal..am no

acid seq ‘Dr. Tarr used the Edman.degradation net. hod as

modi fi ed Eé %éévéi E in "Manual Edman Sequencing Systent, -

M crocha of Pol ypept i des A Practical Manual [John E. Shr veI y, .
H men Pr}-ﬁ 1]] mﬂg %@flrglﬁ Rhai ]Iééier} 4h4 %g)ir]tron foﬁutwoen%

Ta” redléﬁc? 5@@4 8 AodiPwdsioht Rthe cﬂﬂﬁ&b ddiureaVReYe..

heavy chy, F‘ﬁb@ Hi m SW ﬁbrfﬁlﬂﬁgb@ﬁsntxﬁh%e&mb rrﬂ,g eSRd .
phase HPloky 10% Grigure 9) chridl this fHo 543 the am no acid sequence for VL,

with the reﬂidrﬁn%n Pinatinghe a3 r&genaﬁted a§&ﬂ|memm&hwwpebabmatordamofeﬁabretmm iHBam 24
am._no @CiHlhunth goflindRidpbd RIEREIA DMA fraghhengi(seidleter P.reeal., J.Fia) \0hem 57 SiStaNS 982) e

am no acipd ligeLe e enukiny vafisbisredibn ditattlyhAll sups wespetfsmed usinp etaadurdroolevaiacbiology
‘sequence teiquestanilibi 10 Briians aridtan bé fogdd i 4 mamiahwctaas Manatid. t He mature CC83 VL -

bei ng underA i1sedb BABNH-PEX Icimaginent iosolider e eRLHOh aldsdribedt dypraCQ396 kb Gam HERstiin, S
beuse dragrhdne i isosten demo PBINESEinh QK drurdberiag drom Stratagenedidescribed tsHpra:. 'fh?si‘”Pr on, - .-
whi ch iss fregroants artherhliigatad andmREiiSebofoweiz frdletedent bel ow. The sequence .- .

Asn-1 1 e-Thr corresponds to the consensus sequence Asn-X- Thr/Ser for

car bohydrate attachnment to Asn. Si g heavy chains of "i munogl obul i ns

CC49 and .CCB3 are bl ocked at fdt 1 d unavail abl e for amno acid
sequence determ nation, the n
‘bromi d® (CNBr) to cleave at e net hi oni ne resi AP The cl eavage resulted

in fragnents, which were 50/ purified by reverse RNhase HPLC. N-terninal

anino aci d sequenci ng was perforrred on the CNBr frWgnments.. The resul.ts of

the ami no acid determnation of one ofgjhe CCA9 VHAMNBr peptide fragrrents
are ingicated as underlined residues aswi gure 18. fJhe results. of .the amno. ...~
acid deternination of one of the CC83 VH CNBr peptE#& fragnents -are -«

indi cated as underlined resrxdues in Figure 19. As W th CC49 aII ot her

regi on of nouse [err] 55 27 EP 0 365 997 Bl térm nati on of N—Lr nked
Car bohsedr ate on CC83 L Chain Thr wxS' done to verrfy that -t here *: s
is an N-linked carbohydrate attachect~ta=tias CC83 |ight chain, presurrabl y at .
ASN- 20 (see Figure 5b). The enzynmagisycopepti dase F (PNGase F) which is . - -

30l ated 5 fromthe cuI ture filtrate of Flavobacterium neni ngoseptr cum - . L
[Tar enti.no, Bi och m St.r 4 198
hi gh rr%fnnosg'a%mqlﬁw tS‘i'eéﬂtbg ﬂﬁ%/%z?' ﬁg’%? aﬁ rﬁj g f‘gi%’gﬂ" Sto %ﬁ%ﬁat e .
a free ca " me Svihke? i ovvhrc

nzym ylinke! .

was attac LVER | i a;4ed
and. ungl yg'ggyj, ﬁ{i,o ’1’3? "E% '}% g,m@f §§9ﬂfé’§&an‘°“e o r'?ttprihgmajqby SDS- PAGE.
10 - m cr og ram reactr ons with and w thout PNGase F (Boehringer

_Nannhernr Indranapolrs IN, USA) for the purified nurine antibodi es CC49,
CC83 ‘and CCl1 F(ab')[err](a positive control) were carried out in a final
aqueous reaction volume of 40 microliters. Four microliters of 10 x buffer
(1M pot assi um phosphate, 0.1 M disodi um EDTA pH 7.4) were added to each
reacti @ nmix. To those tubes designated "with PNGase F', 7.5 nicroliters of
PNGase F were al so added and all tubes were incubated at 37 Cfor 1 h. To
the 15 reaction tubes was added 40 mcroliters of Laemmi 2X sanple
dilution buffer containing ,[err]nmercap- toethanol. A 10 percent SDS

pol yacryl am de gel was el ectrophoresed, the gel stained with Coonassie
Brilli&ht Blue R 250 and destained. Figure 20 shows the results. As shown

in lane 2, a new band (*) appears in the PNGase F treated CC83 sanpl e but

not in the untreated CC83 sanple (lane 3). The new band is approximtely

2, 000- 3, 000 nol ecul ar weight smaller than the native |ight chain band;

mhrch represents the 20 renoval of an N-linked carbohydrate noiety.. The

only cShsensus glycosylation site for the CC83 light chainis at ASN 20,

by inference it is assuned that this is the actual site of glycosylatron R
and why it ‘did not show up on the N-term nal sequence anal ysis of the CC83 '
| i-ght chains as-ASN. The CC49 |ight chai.n does not change nobi ity when &
treated with PNGase F (lane 6), but a ggw band is observed for the heavy
chain _



fragment of CCl1l F(ab')2 (lane 4*) which serves as a pOSItlve control . nRNA
sequence data of CCl1l heavy 25 chai n indicates a consensus. glycosylation ... ..
site in the V domain (data not shoﬁﬁ)036b'ta97£1andards (Il ane 1) -are: bOVI Ne -
serum al bum n (BSA), MWV 68,000 and soybean trypsin i-nhibitor" (STI) .
21,500. DNA Sequence 30 Pl asnid DNA was sequenced directly-usi ng the R
Sequenase DNA sequencing kit, -obt at.‘ned from United States Bi ochemnical;
(UsSB), devel and, OH, USA USB' s 'mfol | owed to- sequence doubl e -
stranded DNA. The DNA of each vaficabl e regi o V\asxsequenced using the [err].
ol.i go d%t erm ned fromthe nRNA“sequence infornationzto be speC| fic for each..::
productively rearranged heavy chain or |ight chai h’\ gene, respectively. 35
"After the initial sequences/v/vere det erm ned, the se’h'aence was extended
further by using additi onal/ prinmers. The addl tional «ppi mers. were
synt hesi zed using i nformatilon gat her edygprom t.he sequgnges. pr evi ousl. y
géneratgd. Using the above;technl que, i0i78®edDNA sequenges of ‘the entire- heavy
chain variable region exons and l'ight chain variabl grrefton exons: of CCA9 - e
and. CC83 were obtained. The' DNA sequence was conpil @l and 40 anal yzed usi ng
Hitachi''s DNA sequence anal ysi's software program l SI S[err] The follow ng
'oll\gpnucleotlde prinmers were Ya A (1) For. both Ilght_”"
chai-ns, ferr] intron(-): 5'- ,é-,gg., For- t he CC49 . Ilght
chain, CC49 FRI( +): 45 { " and JK5( =) - 23rrer
5.CGTTTCAGCTCCAGCTTGGTCCC 3 (3) Fo 2 -0. ||ght chai n,- 'CC83 .CDR2( -
5'- CAGGGACTCCAGTGTGC 3", 60 CC83 L i nt con (-): 5 GACTTCAAGATACAAATGTTAG 3‘
and’ JK4% ) - 20mer : CCAACTTTGTCCCCGAGCCGAACG The conpl et e nucl eot i de
sequenc % for CC49 VL and CC83 VL are shown in_Figures 4a and 5a,, 55
respectively.. For the CCA9 heayge
5'"GGTGACTGAGGTTCCTTGAC-3' a nd;
5' - GCAATGCTCAGAAAACTCC. For tpeg CC83 heavy chail JH2( ) - 16mer o
5. CTGAGGAGACTGTGAG 3 .and JH2 A ntron(-): 5 5" GCAGTAAAATCTATCTAAGCTG
Thereafter, the sequencing tl each heavy chai n was\\ext ended with the .
f-ol | owi ng sequences: CCA9/83 HC/ 5' (+) GCACTGCT ‘GATATGCAAATC- 3" ;
CC49/83 HC/5' (-) 10 5' - GATTTGCAT GAGCAGTGC— '" and; CC49/ 83 H chal po
FRI-(--)- 5" -~CTCAGCGTCAGACTGCT4> 3, .- The conpl et e nucl efiti-de “sequences; for~CC49™
[err] amd CC83 VH are shown\in F| gure 2. Conpari song wer e. made_between. the
char acteri zed mRNA sequence 'and the characteri zed NQpgh 5 sequenCe and

t he anina:. aCI d sequence
pl‘\gl ct ed o o

35 : Bammi

44 (/5% 20ner -
I'nt,ron'(-)'-.' 28 -HnOW-EP (O 365 997 Bl

Human Ck Region

Plasmid phum Cx was obtained from Dr. John Roder, Mt Sinai Research Institute, Toronto, Ontario,
Canada. The.plasmid is derived from pBR322, with a 12 kb Bam H! fragment containing the human Cx exon
inserted therein. pBR322 is described on page 171 of the 1987 Stratagene catalog. The 12 kb Bam HI
fragment restriction map is shown below [from Heiter. P. et al., J, Biol. Chem 257, 1516 (1982)}. -

40

phumCk

o Hindlll

_ enhancer o

§5.

Ck
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fromthe DNA sequence. Based on these conparisons, the pI asm d cI ones were
identified to contain the correct DNA sequence to code for t he CC49 and :
CC83 heavy and |ight chain vari alER0BE§IYNBT The: predi cted ami no aci d C
sequences fromthe nucl eoti de sequences of the heavy chain variabl e regl ons
of CC49 and CC83, as shown in Fltgﬁé'!elgiﬁﬁllﬁhow e;élern%h%g se uentgeleiynnk % y
%@ e ies

thr oughout T plastyids phumelouorar das

Hyper var 3;3?1‘95“ F%’Qﬂ"&é the F‘g% Lﬁg‘ﬂ d'gg‘l'l-ﬁgl ﬁr

reconbi nd Y Ve e ' & gntgﬁ,
g e
0049 and & ﬁgé'éh bl Jse%dfé' eﬁ'é@%ﬁnzsmvmmh Ry aaemes%al n .

vari abl etgeemrﬁgp,g,e&g,sse &sderived from the same 5 gernline exons.

| sol ati on Ofne[cRifrotic S Hi fragMerticoifdiimothRs Ruring ngﬂiehdnleawableﬁb@bmemiﬁs Caddyy)
CC49, #5C3Ad the MGminRRstant fgiBh REpRS IS &@n WS Gghtddantb ®alBainel dith 6f e plMIdYSYenesS Or
gene to t@ekd)eapsrIHadrivedidsmaidontaining ihe Beledidblodfarke guhe ne@(aaamemem@mdnecgz .
Ver € ess@Rfsbrizh loy/thé BARE nesgHile rendérs alcall residtane to@4ah inlibition by Geneticinas nemtwyein-ikegi on-
-except t lunig ashealBiNé418sed to generate the LAVBDA-ZAP[err] |ibrary cane: from: iz
an(i rrel evaTtie dnipieric @amill Gagnient wasdnspitedsinto pEVaned In hotvesientitionhasgshown balay. Both .
ant i"bodi asnsciipiionat] orientationa (9b thecehigteriy light sbein gerPAGIEINE. 1o AhegRaq 9N WerePoRst cted. _

cont ai ni %ap‘ pSYRenwrelinpargehattmBan) H File sertaspheryipiad (4ererding dnPragaaves B8 Sghfartin

posi ti ve ManigHe usiag caltdeipsinal glkaling,ghopphatets (W'WPHﬁ@"W"h@HﬂQFtMé’P'FT‘FA@“

pV[ er r ] TAGhsia8am HbYaI™sM e abo¥d t he size of the DNA insert was 36 -

determ ned by restriction enzynme mapping to be about 2.2 Kkb..- DNA. sequence

of. [er¥] The followi ng oligonucl eotide primers were used- for det erm.ni- ng

the DNA sequence of [err] 40 B72.3/CC92 HC-20ner:. -

5' - CCTTGAACTTCTCATTGTAC- 3' ; CC49/ CC83 HC 5' ( +):
5' - GCACTGCTCATGATATGCAAATC- 3' ; CC49/ CC83 HC 5' ( - ) _ e _
5' - GATETGCATATCATGAGCAGIGC-3; [err] TAG I VS (+): '
5' - CTAAAGTGGAGTCAGGEECCTG 3'; [err] 1VS (-): 5 CAGGCCCTGACTCCACTTTAGS 45
VHaTAG CDR2 (+): 5'- GAATGGATTGGATATATTTCTC-3' . The conpl et e nucl eot i-de- :
sequence of [err] is shown in Figure 2. Isolation of Hunan Heavy Constant
Genes 50 Pl asnid constructs containing the various heavy chai-n:human. .. ..
constast regions [err] and [err] were provided by Dr. Ilan R Klrsch ‘of the
National Cancer Institute, Bethesda, Maryland. Restriction enzyne nappl ng
.vvas perfornmed on these genes to confirmtheir identi ty. Restri ct| on’ ‘maps g
f the human constant regions are enclosed in Figure 21. 5529 .- EP0O 365
99 "Bl Chineric Light Chain Miurine CC49 V Region 5 The Hind- III stte of*
the CC¥ |ight chain genomic DNA | ocated in the murine intron region. '
bet ween J5 and Ck (see Max, Edward E. et al., J. Biol. Chem 256, 5116
(1981) was lost in the cl oni ng procedure where hal f-filled in Hind I11
sites were ligated to half-filled in Spe I sites in the LAVBDA- ZAP vector.
The.plgsm d pRL101 (Figure 9) carried this nodification. The intron ‘Hnd
1l sife was regenerated as outlined in the steps below in order to enable
a Hnd Ill-Bam 10 H hunman germ ine kappa |ight chain DNA fragnent. (-see
Hieter, P. et al., J. Biol. Chem 257, 1516 (1982) to be ligated to.the
murine variable region directly. Al steps were perforned using standard
nol eculk@r bi ol ogy techniques famliar to artisans and can be found in a
manual such as Manatis. A 1.69 kb BamH -Pst | fragnent is isolated from
pRL101, described supra. A 2.96 kb BamH -Pst | fragnent is isolated from
pBl uescript SK(-) (purchased from Stratagene), described supra The two 15
fragments are then |igated and pRL103, below, is isolated. [err] 20 -
[err] ¢&e _ .

. 56
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[err] 25 | . 4.65 kb [err] 30 [err].

35 - Plasmi d pGDl, (described supra), was digested with Pst - and. Hind -
LIt restriction enzynmes to yield tEeOR85@9ZRly 1. 03 kb intron- cont ai ni ng
fragment, and pRL103 was al so digested with Pst | -and Hind Il restricti on

‘enzynes to renove the snall fragment of DNA in the polylinker. ~The ..
resulting fragments were Ilgated with T4 DNA |igase to produce ‘a.b. 68 kb
plashid, called pRL104. A parti alj esEIoRIct' OBIlnap of  pGDL and pRL1 04 are
shown beI ow. 40 45 50 55 30 2 [err] p&01.10 =
10. 78815 Ck 20 - [err] 30 [err] 35 Hurran CK
Regi on_ZfO Pl asni d phum [err Dr. John Roder, I\/t Si-nai
Research Institute, Torontg e plasmd is: der| ved from RS
pBR322, with a 12 kb Bam A
therein. pBR322 is descriffed on page 171 of the¥§987 Stratagene: catal og
The 12 kp Bam Hi fragnmotrestrl ct |P3H59‘rap I s.sha bel ow [from Hei ter .P_. IR
et al., J. Biol. Chem 2574\ 1516 (19%%%h] . 45 phungk 50 - B
Hi ndl Il BanH [efF] Ck 31 EP O 365 997 BL. ...
The plasm d phum Ck was digested with Hind |11 #nd Bam HI restrrctron ' L
enzy/nes to yield a 5.0 kb '
DNA | igase to producea9 . fragnent anbng the 5 mxture of resultlng
fragments. This m.xture llltiﬁ di g WamH to yield an 7.7 kb- Bam Hooe
CC49 L chain chimeric construck HI Hisdiflcky ends, which:-contai'ns -
.both the mouse variabl e region ékéns and the human constant regr on (kappa)
exon. These constructions utili zePgﬂe human enhancer sequences .and the .. @ o« .
nuri ne p’?ormt er sequences. S T

25 -

.30

36

40

The transcriptional orientations of the neo gene and the CC49 chimeric light chain are indicated by -~ - -
_arrows in pRL150 and pRL105. The portions derived from pSV2neo are indicated. These plasmids were
45 purified on a:large scale from preparative scale (1.0L) fermentation of E.colf clones replicating each of the
plasmids. The purified plasmids were used to introduce the chimeric CC49 light chain .into SP2/0
plasmacytomia cells as discussed below. : '

Murine CC83 V) Region and Human Cx Region
50

The Hind 1l site in pRL200 which was lost in the cloning process of the’ 6083 light chain was
regenerated for the same reason as for the CC49 light chain chimeric construction. The regeneration was’
accomplished as follows. The plasmid pRL200 was linearized at a unique Nhe | site; and both of its sticky -~ . .

“ends were converted to biunt ends by filling in with dNTPs and DNA polymerase |. A Bam Hi phosphorylat-;- -
-85 od linker (purchased from New England Biolabs) was ligated to the: ﬁlled-m site, The' new plasmld is.called
pRL201 and is shown below. : . -
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The chinmeric Bam H fragment containing both the nurine light char n- .
vari abl e region exons (L and VJ) 10 and the hunan constant region kappa (k)
exon ws ligated into the BanH siER0@B589TB1t he pl asnid pSV2neo (5.6 kb) ‘a
pBR322-derived plasmi d containing the sel ectabl e narker gene neo (obtained -
from ATCC). The presence of the active neo gene renders a cell resi.stant-t@. .-
growth inhibition by Geneticin, a neorrycr n-1ike dryﬁﬂf)o called G418 The x
chimeric Bam H fragnment was |hs@ml! > _ SV2§E’J th orientati ons. as-...
shown bel ow. Both 15 transcripti gs i ent N s of the chineric i ght .
chain-gene, relative to the neo/ene, were cqn \cted. Pl asm d pSV2neo vvas"'
l.inearT zed at the Bam Hl site,/dephosphoryl ated (Rg¢cording toprocedures .
set. forth in Maniatis) using galf intestinal al kal\\ne phosphat ase (to

prevent self-ligation) and |i gat ed w tﬂ'z@{;r meric C49 L chain BamHI .. . - - .
fragments from above. 20 25 §J 0 36 40 L 55 32 EP 0 365.997 Bl [err]
[err] 4 10 grr] 15 [err] [ertr]
[err] [err]

st 20 25 [err] '
35 The transcri pt. &@H@/gﬂﬂent aHlaelt/rﬂgm 9 chineri e

I'ight chain are indicated by .\ in pRL150 andgpRL105. The ‘porti ons
d.

deki yed -from pSV2neo are indi cans These pl asnjgs were 45 purified on a
| arge mcale from preparative scals Nt ati on of. E.coli clones .
replicating each of the plasmds. Ps Eﬂ _ .lpl asm ds were uS'ed.t--Q_'_ o
introduce the chimeric CC49 Ii ght abn ikt d SP2/0 plasmacytoma cell's.as . ..
di scussed bel ow. Miurine CC83 VL Regi on and Human CK Regi on 50 The Hi nd. III"'-.;

te In pRL200 in th
e o R e
chi meri ¢ gi trﬂcglo th@%m &Wﬁ m

pl asm d gg e, and both of its =~ .
-sticky eﬁ Were con &%' I unt ends by fi I I | ng In with dNTPs and DNA &
pol ymegase |. A Bam HI phosphoryl at- 55 ed linker (pur chased from New C
Engl and Bi ol abs) was |i gated tgmpt he f| | | ed-inFsplte. The new pI asm d ds

caI | ed - H'ndIII

30

Pl

35

BamHI

45 The approximately 5.05 kb Fsp I-Hind Wl fragment from pRL202 was rsolated and ligated with the
human Cy-containing 5.0 kb Hind lli-Bam HI fragment already described for the CC49 light chain chimeric
construction. The generation of the CC83 light chain vector was accomphshed from this point in an identical
fashion as carried out for the CC48 light chain. The resulting 8.5 kb Bam HI CC83 light chain chimeric

~ construct was. also ligated to pSV2neo-Bam HI (phosphatased) and plasmids with both posslble orientations
50 of the insert were obtained as diagramed below.

65
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PRL201 and is shown below. 33 = EP 0 365 997 Bl [err] pRL 201 7. 45kb10

Hnd IIl/ Spe I [errr] 20  "The 2.5
kb Bam HI - Pst fragnent f r om pRL2EP 0c385t987 ®ing t he CC83 |i ght ‘chain-

vari-abl e reglon genonmi ¢ DNA was conveniently ligated to the 4kb Ban1H|-Pstlf L
| 'vector fragment from pRL104 which was described earlier in the CC49" Ilght_;gg

chain constructions and which al ready ha&@kge ‘Hi nd III-bearlng intron L
fragment. The new plasmd is called gl rﬂrnll.ﬁ shown bel ow. . 26" [err] 30
65 kb 35 [err] 40 [err] 45 The..an-. shel Y

fragment. from pRL202 was i sol at ed
5.0 kb Bind I11-Bam H fragnment Al ready descri be8
chi.meric construction. The gengration of the CC83
acconpl i shed fromthis point yh an identical fashio
CCA9 light chain. The resupdgffg 8.5 kipRIEMEn HI CC83 I@ght chain chi meric .
construgs was also ligated t pSV2neo1 H (phosphlt ased) - and pl asmids
wi th both possible orientatidhiys 50 of e insert wer
bel ow. 55 34 EP O 365 997 W1 [err] [err] 15 [err
transcriptional orientations the neo gene and t @ CC83 chineric light
chain are indicated by arrows i) pRL203 and pRL23Q¢ These plasn1ds wer e
purifiedson a | arge scale Eﬁﬁn% cpar ative scal eglfl. 0L) 40 fernentation in:
‘a commercial incubator of i gnes rehl;p. |ng each of the plasm ds.
The purified plasm ds were used ko V et he PsHi neri c CC83 Ilght chain

5.05 kb :Fsp I-H:nd I
h the human Ck- cOntalnlng

ght chain vector ‘was

or the CC49 Ilght chaln _"”

as cartried ‘out. for the””'“

obt ai ned -as dlagraned';,l
20 25 Terr] 30.35 The:.

into Sp2/0 plasnacytona cells, as di sﬁugsed later. Al four of. the. chlnerlc“;;f

light chain plasmd constructs (pRL105, pRL1 50, pRL203. and pRL230) .can be . ..
lineari#&d by digesting with the restric Etmm.eua “The Aat 11 site
inthe plasmds is in a region that %% : égggntla

of the chinmeric [ight chain gene o
Chlnerlc Heavy Chai ns

25

N q narker gene neo

30

IR Ban 1

The transcriptional orientations of the- neo gene -and the CC83 chimeric light chain ‘are.indicated by
arrows in pRL203 and pRL230. These plasmids were purified on a large scale from preparative scals (1.0L)

40 fermentation in a commercial incubator of E. coff clones replicating each of the plasmids. The-purified -
plasmids were used to infroduce the chimeric CCB83 light chain into Sp2/0 plasmacytoma cells, as -
discussed later.

All four of the chimeric. light chain plasmid constructs (pRL105, pRL150, pRL203 and pRL230) can be
linearized by digesting with the restriction enzyme Aat Il. The Aat Il site in the plasmids is in a region that.

45 Is not essential for the expression of the chimeric light chain gene or the selectable marker gene, neo.:

Chimeric Heavy Chains

Human Gamma Constant Gene Exons
50 - o [ .
The plasmid vector used to carry the chimeric heavy chain constructs is designated pSV2gpt; set forth -
in Mulligan and Berg, "Selection of animal cells that express the E. coli gene coding for xanthme-guanme _
phosphoribosyltransferase”, Proc. Natl, Acad, Sci (USA) 78(4),.2072-2076 (1982). pSV29pt is a'pBR322
derived plasmid containing the selectable marker gene, guanine’ phosphonbosyl transferase (gpt), which can.
. 55 be used for selective growth in media containing mycophenolic acid. To prepare. pSVgpt as. a recipient for -
the human Cy1, Cy2, C3, Cy4 exons, it was digested with Eco Rl and Bam Hl. The -digested DNA was.
fractionated on a 4 percent polyacrylamide gel and the 4.5 kb vector fragment was ‘recovered -from. the.gel
by electroelution as described in Maniatis. This linearized plasmld was desmnated pSV29ptIRIB a plasmid B

35

for the expre55|on:e.i



_Hurran Gamma Constant Gene Exons 50 The plasm d vect or used to carry the
chi neric heavy. chai n constructs is designated pSv2gpt, set forth L.n:.

Milligan and Berg, "Selection of EMD38593%EBIs t hat express the E.- cor [ g”ene:

codi ng for Xxant hi ne-guani ne phosphori bosyl transferase", Proc. Natl- Acad.
Sci (USA) 78(4), 2072-2076 (1982). pSV2 | S a BR322 derlved plasnid o
cont ai ni H{j‘Pter@m%’le'PElSt"al&’Fét '?réﬁ“k'@rac B'rfé” 8% ns%erFﬂse
(gpt), whjcieSalfnel) sipg. pigs 8°’H§' %ﬁ%@;f’?“ 6 ‘t’%*’}%' ?fﬂ o,
nycophenéghré"qaﬂ'!?‘ﬁe °|‘5““Br"1§°p ?5 D3\ P c'Y1p| at"%?’ {15 N °

Pigyed- i gested wrth Eco Rl and Bam Hi .. The: di gested

was fr nated on a 4 percent polyacryl am de gel and’ the 4:5 kb vector .

_f:r'ag_rrent \7(/as recovered fromthe gel by electroelution as:-described in

“Mani ati s. Tﬁte%ra&rh&?@Jntaﬁtﬁtg o rRmER 8y \Bensdfs 'o&ﬁﬁécﬂf} d09NRg Brid iRbRzingpA | vikh Wind - 35 :'{:
EP 0 365 PRKonsd by Bilfing ¥
HI_endgd polyed®th Sake B8 Hnatll-Bisbs lbluht. 8h EES Ri Ipkes vasligatd 4 {he blantreads o @splage the-

P 1 Bticky B usiAg all fdir HISTREEOAM thed KIBRGWERIgMER f. BNABam

‘const ant MGl G With 38 Fe8 Rbsite WNsCcofidridt Mas theh Gigested witiRkEcahitaad BAm HI Wirslesse e @8 - :
cl oni ng ixprgridatcoh@iBingrthe Thi exods. ThiSWalypht wasoalledl 41-1.8kh.e in vector, pBR322" o

was enpl oyethe flagheért wllaead liggtat mto the AtcaRIFRamcHI tsies dhu%gp[/%lBr]M#gr @B¥2-gpt-

obtaj, ned 11y7.2lieyign tallawy ua trindertramamiririerhgavy whainarigbld-fegion gane (it EceRbendsyinte the| i ng y o

i‘n ThersHiGied Al isite oftthe kymanrigld heayy igbpimyectofso Meregiratiicallya 8 nond the E‘t‘TU‘WCfYF ent.

of , - DNA T@gmendwasligeiad to 100 ngrafidbe inasizeq pRY2gRVR/Borgeter inp rrrttme 9f\ﬂ° ysing0 ?(%fr

was | gatT@dPNAoligespclobipingsk frognbew Erglang I°!§E% 't"?i’@" F%? topt; &. °§ "E from E'_'
site. Th|(§a"cB'ﬂ%°e r%ét”eWa%a"?'Pféﬁd dt't 5ot gé "° o
a7:8 kb 7Y F% s B mrd-marpof b s ov§1 ;I 7 8""
kb.  Th¥ fra ?t‘t°"m7é‘ h ’t ?'?t%k °"s‘§§rs v or " d e
pSV2- gpt/ var °"° a" o Y% 1 any.. -
mur i ne h I | tﬂgstm e . ECO
Rl site b’ﬂ e:‘a‘{‘/j;ﬁllgc | n vectors Nbre)ﬁsrt)tggﬁr /(?aCFI y, "125* ng' of o o

the. huggan E%I ] %d&trmgsra@&%f%ed’\@yscoh\}eﬁﬁé 8 doviriRtreROPv i sRé totdBan] HIRREEY Bidtlond -

pSV2g pt / RlgBtiohedt taGami M lidkeY, Crhe! Widd Of sitd Gf -1 hasidhvafledd@n Eoo REsitoby Tigedidiofl fvgase. S

((obt al nedyidhHafd INGMing-MGhea® @ndBio@teald ) blunEériaz &ridl aaditignet €0 Riblinkeesasi abbe] Tiecvud! .
f rom I'nviditt Q@&B dovnitleabl g @onveded tavarBamtHi aifectfycsubsequeni digestion witly Avd ibandriigation pfon
accor di ngedmoHitiniesrs dirsittyrto the blust Avuditends This Tonstrucbwas thanrigestbchwith £roRiand Bam HI -

desi gnat e rop8s@g RS Kb irdgriant donjalning tiecyiapons: Thp Sgesel cor-Egmiaame23 ) silgur _e‘
23, 20 - conminsithdi-ftiosons ansh et polyadenyiation Jepuanere Atis exskeosiths gl Yerter Wlbye&% s o

Was: genermaking thequeralgonsiruetissrr meniggeable fialpl-85] é of the chi neri c. heavy c B
vector, wi t APRioximatabp 200epg P the AWAEMEY! 23 Abdie FSP 500 g{ 5@5 ""
C&go V?Sgrg ;I@%F:géﬁ%’ 3{%?2’20‘15‘::2' i R ol ’P%?fa’P "‘L“sl’lﬂ 4??( 'ts ‘hbz at";g(g:’ac ’uce N
the. | Rl
of e? gkbu% %%k ‘g"&rﬂf °°P%§: ?‘@t‘g E'F%“‘%t”att’reé'gg"i"rf’ o‘t"T agrrer'ﬁ °Pn
Sl ze. red ntainin DY Olp hY A PRt PV ik a?édt?héo a -

?;ImlH\II\@;' S0 Qns coc0 rﬁ ghe hri uh’% rgﬁ;‘%’c?};{gﬁ#}m fr%ﬁgerﬂ"ﬁﬁso Dlxor%' e’?e of L

e pl gamSth

ling i f?o smi@ a(‘?rﬁ%tl.%ofhl-bkrh'mﬁ fr&jdnt. FRCkragflchts wétd sﬂ:faraEﬁrQrgRbd |nto|“d<er S
as above. 4 fp51 as &es&ib&&fo?(}?'l KO adONA DI, eREMiARPL SIrBiuRsht PlRsnildC@esiidwnai t e . -
28p

by. SUbSEQH@JB SEmbi-2 Figurd 5, PS\2ghtly3dnd Figirg at,ipsuzgpfvBam HI | i nkers directly
to the blunt Pvu Il ends. This construct was then digested with Eco Rl and

Bam HI 483 0HesdndChisitl Grivaddic Todkirdetkb f r agnent contai ning the Cyl exons.  The:

shortened EcoRI-BanH fragnent (2.3 kb) still contains the yl exons and the

3' pol yadenyhatcomplets chgpaoncsin Fpkie resibnclwman hd: constait regien ehimericzeonpiyicts wieg,

maki ng t heenewated iyl insoting ta fragmentoeantaiing dbee Awrine (wavt atairevaﬂa%yegrowwex'nhdt‘%r y.

200 ng of plasmidsirontainingshg human 31 eensiantegian xongsescribag #e Efiowso 1oo N of th
lineariszed [Feadtitdopaatzoeppteining they, miringrhepyy chaip ypd "89'0"161 4@7@

units of Mprigge pel \geée g Jioety |'%t?|cPaE§1 8 Hﬁsy‘wm‘er“w&?{ B 8‘P§n Ezﬂpfc“t?rr
cell's, obP2Y2aely2s ; PPY28gtxt) 2 BIWSt r ansfornmed with the |igatioon |
reaction according to I nvrtrogen s protocol. The resulting plasm d vvas

desrgnate8 V2gpt yl - 2. 3 A pl asm d map of pSVngtyI 2.3 is. shown in_Figure

DNA’f r a ”r‘a rném 3 ,rr gtaar,.e i3 bHd TBifing fafm% difie
exons wer g 6 i %\ % Ritd & ﬁ{ GSint BFR) Bt 3286 o
hoyr as an

py2 as a H® Blreon %ﬁmﬁg %asanWeel Fib. Eémqré&hﬁﬁl
fromthe pI asmd Eco RI'- Bam

fragrrent The[err\] exons
were recovered



fromthe plasmd [err] as a 7.6 kb Eco Rl -Bam Hi fragrrent The fragrrents :
were separately ligated into a pSv2gpt/ R/ B as described for . [err] .-7.8 and
[err]-2.3. Plasnm d maps of the res&Pt0s38599¥®Ini ds are shown  in Figure 25,
pSV2gpt-[err]; Figure 26, pSV2gpt- y3 and Fi gure 27 pSV29pt [err] 45 .
Heavy Chain Chlrrerlc Constructs: calnvr abl
human [er rj;’e '§?‘é[ﬁth°?"(¥?€{“% ?Hl?;‘gglf’ 9’85%%0%%?’%5 ‘btéyn?i?"é[? 2'ﬁ'°'b§7s ‘%ﬁ@g%{ li"’ng

a fragnent en a %rv Msat%l, =S orvlvsexohs THE & Th
pl asm ds- con ceo ?°
pro ev r

follows., thed f&pgg.% e gjﬁﬁ‘%‘ ﬂ%men | e

S hbr it gst.ralsm
regi on genﬁ mzef d (0 gd‘hé(\% J' If Blﬁ by "&felr elu%{ iré&quﬁsa(:h

of .t he ‘@ vect ors pSV2g err pSV2gpt[err S
pSV2gpt [ er r f\' dite saacraled a&s éﬁlpk@ars. of m%&sé@uéh .ﬁ.ﬁaameé aRdddh@inéine BrombBer.
heavy chai fha\Rd haabistry ieaib-apboRX Sddencaliongidieht exphesidaCHib IRLAMYGIEHS Bl 6F theavarisdiE € - - -
regi on VASregibie BéHes dortin the GRGIhé AgavL dhainbénhankerOdequiitdd Svhivh take &iSertti h tti® taimaiceg® RI- -
(obt ai ned fhisa@nehirlvpcters. Therbioref 1hé héhvi ohsinschimbie vattogsasb buih snufineq@omarahd dnhancon 4.

percent posegasnessl am de gel and the 1.9 kb Eco R fragnment 36 'EP 0 365~ -
997 Bl cont aiApprowimatéle 325c0w\of linsariged pS\RoPtatT &R mag) ligated eitin 18 rmfoft‘!e&@ anepipme of 10 "
reqoyer ed iy wish dcenitoef| T4 PNA ligase dBRIA; Frozen dogipelent|Eatcpls AGTIheels firomoFhetsgengauere -
desi gnatedirgngiomed Avith thegaetion remrmcmrﬁgo fonibeir7 prgtopgh The (erultieg: Plasl M’Pﬁﬁesfgﬂ‘r‘ted A

err] was ptoepabdipurpesillyplalogs plappid maR iR I‘ 85 err of the vect or pIvag g
et UL ey ctmai i eﬁr @Ecg RV

[err]-7.8 waé‘PBfP {n ¢ ‘?"’é %ﬁ?{*osg nﬂatqdi n §t QLP'P'ﬁQ ﬁ%Jf Ecyp o
dephosphor v %c'? by Ciabosiion s btz e
par T pion e

phosphat as a%{gt was C%s' naeg L
0.8 per&&n of e rﬁ a'h%% p'tﬁging- SVE; %é@ RvQéndQ@ﬁ vﬂﬁ'%é}ﬁa&?ﬁﬂ ina. |

pSV2gpt [ erréru e Hzbh oot 2B AR BRI frorh Batagene 1
transcri pt k@%pnancA)lv@ra t%sfarnmnh ﬂ@%gaﬁ%?c‘h&ﬁa& B fo U oo e rBﬁ:lnH@Slﬁ‘s%ﬁdif y:

ti ssue- speghd deSigRiid pRAADS. Fiire 8 AisHhidY pifSiR] RESoiqRey1 e 1 ntron. regi ons- 3 -of-
the variabl e piddmiie 9bvaypSR) BSV2681 Ahd) pSVEGHTM WeREsehRaMY. digbeidd With TERIRL 8 produce... .
sequences WaiiRdhr plasmid¥ecds. pSVRghle/R) PEVERPIG/A . 4ha PBY2gphai/M respivalys Each v theseos. e,
the heavy gdead plasmiti vattors veleearately igatdd it f49RNPlasmie m@mneeresmingtplasnhmmown
sequences. inAfiurecsoi patye] FiguBs, pug-+0f antl Figera32.248vpSV2gpt [ err]-7. 8/ R.was e
ligated with 188 ng of f49R in a volume of 10 [err] with 1 unit of" T4 DNA
li gase (3BRCYS3 Frozen conpetent E. coli AG 1 cells from St rat'agene were 15 -
transfornmed with the |igation react | on accordi ng to their protocol,=The = =

resul ting  pl@imerie copsucireeoniginiag &9 P‘F ]"a"la‘?'egeg'qﬂl o8 2’8’°|qu?§§‘?4 ‘é’tae§m‘é?’;_‘_i_;jj_

sni d rraﬂ‘a'l“lﬂ‘ apio @rnﬁ']c °P" mct tsqv F‘F drea‘t m%%g n’:g”" 9’2";3 IR
_ gpt [ er F ding, 'Wa ﬂ %’ d poly mide.gel.:. 'a:.t::..;_;i..-,;.'.'..'
r ﬁSL” La ‘gg avy V%l’la 9 re r?O{:lge% gi %Te er36 8 _-
phosphat asg Sectroeu f] rom an e

percent agaf daae o @ zwﬂuas hZ&b apL@oswas V@R win
desi gnat ed, 6] 1%& (Jb%m@ fr$ BRI)! F1623h benfétent E. L
pl asm d 498\53199\ %&ié oaa.ﬁddﬁrar@%tr thgbAd, nwtrta o igdidR. fesbtich Wtoiding 1O

10[err] W tshatdg eHé‘é brofbol. [the [ID¥iihg Piasnid Qv%ésugnﬁéd)ﬁ&m 2.8 ke SY ibstratéOiht pAémid
cells frommapifigeageng (La Jolla, CA) were transforned wth the ligation - -~ = -~
reacti on accosggtoRithately 90 hgioF lifdarbd pladmid géMRgptea+2|3iR, Bitainddas ribale)wes ligated withad7ed .

p49[ er r] - 2.ng of #88R) ur £vollithel df 18t witht eanitaf 4 BYAlighsaBRLI. Frozgvi@inpsteit-£2 c@i AGE colls

Pl asm dse p $uidgitatagéhe wed/DgpforySt mttdthpwagptreayﬂbnmp@diggapathat etojoceli Fwstesulting

with Eco Rlplatsrmd pnaedhmeawdw%ﬂ mﬁrgu 34 Hlndtreftes; the plosnajd p@tlgfgﬁ 1% R

pSV29pt[err WlR?é’? tvENeR sefrerafalye d|ap. ﬁB%‘{Pf |PRY#aPYH

vect ors vverr '1d| ‘HSPP%W with £ 7 19,85 §“°Bf“‘°t 'ﬁ'éa" Idt‘feﬁtg:a

pl asni ds a8 'Ipﬁv a'E’(PSV pqsp rEa"'Qf“h 15\/

32, p49- ﬁOerSanr%qw "Qetessﬂ' aem'édP@Pr‘?f %’°é W@eﬂ'ﬁﬁﬁ“ﬁ’a af °Wé ‘{E‘hé 2
-varrabler@@ﬂ“ é’ '?' te hec |r§§éc_
constructs o 9f th%\c' 5’ %jn ere:mct":’on

r egi onexon§ ﬁ%‘ S|e smare % SS tr ssuonm -

di gesti ne% J leT'I mark Jrg ) L
at 37[eiT] f él'crr atro hto r&%t m% ﬁl@ﬁée' porst) (? teﬁﬁtrcﬁ\ cﬁftﬂ%elﬁl@?ﬂfo the’ host cell "
pol yacr yl arﬁ




and the 2.9 kb Eco Rl fragnent containing the heavy cha| n: var| abI e regl on ;-
exons of CC83 were recovered by electroel ution as described in Mniatis. . = " .
This fragment was designated f83REP 3p8 88T Bhtel y 300 ng of the Lineari zed "
plrasm d pSV2gpt[err]-7.8/ R obtained as above, was |ligated wi th:270-ng: of -
f83R in a volume of 10[err] with 1 uni t of T4 DNA |igase (obta| ned from _' '
BRL). Frozen conpetent E._40. : obt aj ned f rom Strat; agene _
were transformed with thel ' to Stratagene's’
protocol . The resulting plasnid was desi gnat ed p83[err]1 7.8. Fi gure 33

H h f
;Inggﬁfgt e %cew%:, gg,? gﬁﬁf o {5?’" fré.m o ent eér%;% shexlaig%ig d&fe
i REr P

27Q-:ng 0 o Fgﬁm& orpﬁlb plagrtud T4n ictibt)

Frozen C ok roshiRd raéar SiHorbis B EpHRH ® the hOéamd
with they doﬂﬁéallﬁﬁbnén@t@& bR 'ﬁmemug'sﬁﬁm ﬂadtﬂ%ﬁﬂsrBeaitﬁé 61 oxpdridfcelvhh teltiai@rip-
pl'asm ¢ Vol Sfntafbnah &d IgRThaln Ydctors, the HoingWhiin Jebtord wdis bonskieted bhiE uphas;fﬁodterrap
of .p83| € IyladisdriptionalPbrdfitdiicd So BOYRGRil €1 ] pSV2gpt-{err] and. pSV2gpt [err]. were -~
separately digested as above for pSV2gpt - [err]respectlvely ‘wth Eco: R to
produce tTresfbimatanrof Pladidd ioto WogdedHlasmpaytomQelispect i vel y. Each of t Hese 3 Lo
linear plasmd vectors were 50 separately ligated with f83R Pl asmi d-

for the resWhen beth lightcbain ded heeey e whimprie genesuets tgmsformad jnf 5 ol tptram %‘Pr

and Fi gurlgelg7immueggjopuling\pre aptaifeds [Sygthrsisand sepretipn B‘lta%sm"ﬁf"’a‘?fﬁst"? %P @'i‘sr as

[er r]ver ecgamsfishpd R dtrodusing fher chimeia meysprihuman fgg r'rgf pacyt 5
restrict :@‘%Jﬁés‘ﬂﬂ@mﬂ wag ﬁ‘é“el’(ﬁfebyl °'°§T"?'°8'af"?? [P3iaogg Tﬁt g4 Igvmﬂzpl U] 1%% C
that. .is ssent i al er th 'nmo the S5 chineric mru g‘glcggul I n
gene of’ tg%/;g' C | 'Ro(glffe e “In on§ njglieat%ﬁegn ‘Ip Iats iy{agbngs |to R
| i near fCL @g) oggmer QS tan's %@t‘an& able

sel ect ed H ;neh ﬁ, d dubSHRA Gse eténd mode

365 997 Bl é%lrtb a% dté?lntraq for tﬁ‘éﬁéﬂ H&h& the go§|lﬁﬁzeobiathecldﬁﬁé)Bintafrﬁn@%ﬁﬁ%ff& C”'an

be 1T .9at g thh 8 bRdFEnd © ucd iftEct FISLL TirRGinoBbtuMiinaritbida abéve, deter m: ned by"_--"‘-_
di gestlon with Nco I. In the constructions set forth above; correct -

| i.gati onsa, icetranbiafatidng construction are confirmed by perfor mng rest r| ct i on”
enzyne site mapping on the plasmd. The restriction enzyme nmap generated .
fr.om rest ri Cotransfommutigimivallies) ¢®tiiaostormation g telle witic boto divg resistasce warkaysrpicthessemeo
that whi cimecand submequehtestestiononith|ope ge bt diugsd Cortramsforthtion - pichiegyydehain and Haht chvily.
f r agment svectBredatustivs of 111 rad d31Beesrertvelyhivas toriginally pprépraec ﬁlsmgloolvmee i§elpetion:” Neo--
ori-ent at i resistanh celhiines jwglat obteinad whigh exrigssed Q‘?\@fshé’m'cdiﬁil #ntibestep it dgppnstrablo-. :
colpst r uct BAR78 binging eivite Golsprstermation: Y’%?n%%‘ﬁ"{;gglpﬁﬁ%“ 1 the. prolacols, ﬁettf@"‘t 'ﬂéhgm L
geneé. Tr a#¥ma) el Biciency Spaestpngter infocMp B aBNA Lloning ol Pt ¥ Gigver.od, \}the '
bot h Ii’sgh'fre‘?h@ff‘ﬁ zfﬁ@l'a'}‘i’ééﬁff’ chain chineric genes were transforned into'the
same cel | Ttetr r| g err) | munogl obul i ns are obtai ned.” Synt hesis and
secretlo ic" antibody proteins was acconplished by

1ot OdUC' ng LJ&L&? HS Fioals Qmman .Qnruﬁanﬁ:gﬁm gqﬁa;%g Ddo@orfBly Hanstormed .
pl asmagy uﬁ@ Ias et Z gll Fofred¥anSloRialidnORa sabieN
[Sahagan wﬁ dvectB ining a DA Qﬂ%c& he (b9 @ﬁneﬁ&@%ﬁhb chirdblic light claidgens Sécn, of
chireri ¢ {ignes By \rahdigiMitioh ah@® Sbitldon GRHESvettsl dohBiMiRg QI S¥Bdhd NERIYS@siREIRS IFBRY L. arra

cells ( Sprddphendiic A6 fd2 e Ghibheric TdayWwhailbdnb @scimt  t echni ques. 1 n one node,

different ratios of light chain genes to heavy chain genes can be

i ntroduceded $epetidner . This is referred to as cotransfornmation. ' _

Al ternatively, stable cl ones carrying the chimeric light chain gene can be '

obt ai ned andrigub deopirenatioy wils @8V3-reo vectere ahigh werdain chimesiclight chajn genstrygt

t r ansf or mesiection. conditicps:oh inhibtivnod growtheof yuteensformed o2 plesmacytamsyrells lelipiped;

genes f or ApgricamJypp Oniture Collpalion TEBCIL wera peiabligtied by plitatinic of 1hﬂt'!9€'!“":é\"\k; dmg

i muno@® ofenetign (RIRFGFbishad vajes fox °°'Q%'E‘fa&?€'§1°f)ﬁﬁ'§f“?"bﬁ%°d& FY9 Aot m"oﬁ‘l’m
i nvol ves - 190:100G dgiaf-oPopseniratiens ebqve 4pQ kgl Hvernofopnd e REPVPRE Sravtihy pf P fncoun
the same Bﬁ"e‘f‘#t‘ff%e'a’ﬁﬂ'"?ﬂbsequent sel ection with one or both drugs

Co- ”anngrE na! t I!OH g]‘!!lﬁ é o nE ind i ght chain vectors (at ratios of 1:1° ~°
and 1: éo : |1y performed using only neo. sel ection. .. .
Neo- -t &3 st ceI I xpr ici
| gGl ant i bo ?é’ilo ?r%ﬁ%ﬁ %gi},mﬁﬁi% mﬁ%ﬁ%&é%ﬁ%ﬁ on .l

6”\& T

was. Conduﬁiﬁgz PM;BQSU% &n&e@ o Q%Qﬁe%&lm% aqt c@llss‘;ﬂ.r ﬁ% '0% mL of cells were . -

38



Gorman "Hi gh Efficiency Gene Transfer into Mamalian Cells”, DNA Ctoning, " "
Vol 11, D. M Qover ed, IRL 35 Press, Oxford, England (1985). B. Target ed- -
'Transforrratrons Constructs cont ai nEﬁgHngiWEand heavy chimeric -

i mmunogl obul i n genes were sequentially transfor rred 40 usi ng into Sp2/0

‘mouse pl asmacyt ona ceI | s Tar et ed transformatron Ive transfor on

and ‘sel ect'ragsfeadt A 84

% |g| pg 4 -ngo"
" Geneticin ‘feﬁtf" wiﬁ'f 1 fl '“e"c R
‘transf or ma; anzg e %{%}) E.Weﬁ' V%EI b he samples to...

: s |ze was roc gq is: l m 1020
:r esi st ance 8 ers ﬁi{ An |c§ ele atr kﬂx%%

vector) .’ Edegrca Aitdnb 3%y nd]géb \i?c rQrtﬁne o
whi.ch cont de erl constr uct | ons rug sel ection conditions -« -
for inhibi sarrer nsﬁmwo cas W A9 oBRb N B mrﬁﬁamqamrarreermohs,f perturbed

[obt ai ned §5AsPded uroMBES, R bellsARRe Sudbdntidctin € Il SERPMIN 640 &l coninig 5% fetal calf

est abl i shegsnlay (HPM £ odnd @Bnshifrod @ 9800 DY wéliNpiate. e detiidags thé Probabiiityt creftha erxearma

Publ i shed nabtar Self S welnICddlls @érb GBG ditfed GOMB inhediumSBEME+) rand platgd el anothérae-

ranged fr owelie{®4 We) it The dl aEpensivmvastatabatduicar 87 A0 &ppicenhSOe atmospheret o - '
prevent gr OWAReraiB hEp2 (thalloe fdr Sxpressioniof drigesistance)l thaimediwnvas remened gnd replaced with . - = -
CoUruct i medigd cdntaiping 1@hgENING@etiinai ni ng Cel I's Sp2/ 0 nouse pl asmacyt oma cel I §
wer € i nirg i al IAftert7Wrdiaho (Genaticirasistant dpnes wavesvhoutyied £ndh tha gellssereoned donbinede ks -
fol | ows. Cefeingby\eiestaigingwn in RPM 1640 nediumwith 5 percent: fetal- calf
serum Cells were washed in PBS and suspended to a concentration of I
X[ err] vi agytestaining s/rrL PBS. 0.8 nL of cells vvere 38 "EP.0 365 997 Bl
transferredt an ctropo tion c rvIte ] £
i ght Cﬁ%.l acgd)na{?: 0% %Bélﬁgdoa Iﬁé %élp
chinmeric L gﬁﬂe' er%?e;d nedfor :

i near i zed, ?‘(% 5{2& -fifthaty! faoredcent dye c&?@ﬁatb&‘ﬁrﬁfbéd&aﬁ S
heat i ng th ﬁu?n Q(a I| t Cftins 1 erBoﬁ] § antibbdy Wes ARAdd EEMLIN BYRR F@Shﬁfw S
preci pi Lat W B Gusthibit Gtk B! e BlidoS Mok Mountbd IWidth Adoromouit-G 1 NtolbgRS fouting iR&dium

After 15 oBHﬁ\@chr&m SbuRdm Bbtedh} GraQs @bérﬁia THISliqee Were lobsviletl itgh GlyrtimsencbellBsier - -
el ec- 't ropgmdse@eaweaWsamupt-.mmmﬁm vamadimb@nce ext ender (B oRad) at@ 0.2
kvol ts and 96 afear én thd hserisityTef horesdency, tHeeconjtruvitess @i theadribntatioh ofithe Xightnehelp in. .
Aft er tr anefposietitanriptiosa biiantatie elatve| to e ctirsaion eictanesription of the npggenesinfhenestes . -
t o :al | ow r ehsafoand ngif the dighest betiaimexrnssiore ThoraibrecpRiPRIYas thp erefasied SCAR Ligchain. .
suspended ponstuttion and foREFINIwad the Gavored CGHA 'edm‘aQOPﬁ"Hﬁl%%ﬁfaé?saF ofthesp-oxpprimenty e -
(RPM +) afetiowinga phimericr kgt clpingcogiginipg cpll liggs| 1d°rpr|9<atf@m Woéréf@reeageé fondne: tafgeted
prgbabi I i t yransformaiens: t han one drug resistant cel o

al SO di | ut ed FPOeFC49 ichimasict ghainy e iop! | (%13 Pb ba}?f’%w 'F@TZ(;{EP “;ééhe :f
(or 24 &l I" ht Paé& @e""%@“},&cf"g S r‘. dne, ; | tigns-with:, ;- .7
oo fer "°"Rrr%' e ':a;; R e sy
i ee*" Eaigy ) mfimmi
subcul t % lmth s‘;h?a ﬁreﬁ&ff%ﬁﬂ? f%c&mbl{%{eiscof l:ﬂliggl'fc aﬁ'thﬁhﬁé‘ft‘:bﬁ‘ansfomatron |wrt:

cytostai ni % ‘cht |9%b@d & Rvy2Ehain vectdN MEHH QloRes@prefing ShilivercCantititdies Werd dervie from

gl ass sl i deiektfopbiation dfilffeCBSRJalM@ta?g%ﬂﬂﬁm bitge of(thd) athetaivo chiméric) lightAdhbie targeit lcell lines. -~
drying, thanérétbleSthevsie34-10<Rft trainacf lihe waCised @é Bamgst fdr Sulssaquont ebropocatiansi vith 95
parts et harfinpric Wbdyehaili igt®isTer consiricicontaining tHB[ES8Y ight thein varfable rdgichhe s i des

were plaged in a hum d chanber (100% RH), and star ned for 20 m nut es with

20[ err] of ¢peadratambi goin BesataniagneacaryEOCHP dntl GOBRehIw Ibhe stiugipng ed ant i body
which is specific for human kappa |ight chai ns. The con ugat ed ant | body was
diluted 1:3 wRriohtolirahsi@m@ation WitP[BSV2-gyt tvegtors: vhich serfiaimeireasie thﬁ 'ﬂa'WﬂWFIBSS drug e

sl i des -wer @elagsigmfoe inhikjtierhofraroydh efrtngiowmed $p2p 6 °’H'1‘)6?'|'P o- American

(obt ai ned fyenCelte FrlptorBATEEN N remﬁ'a@rshe& E?S\S‘ '§| ? rmed with
observed wiPSM2@R{ VOFtRIPEe H‘B’Ge‘f - the enzyme
epi -i |1 uni r§4eEpe R0 h°’<‘;ﬂ°f"é3ﬂﬁ@ﬁf° °?§5§%Ei‘° BHI" "ﬁ YPORRNEP.

t he const r d?ft'f n'§°s\Xﬁ“? is eg‘fﬂ‘“f'% 'Er s, memms ‘faa'ﬂ? "?:% Pf Pﬁhw(%p'?)ggl;b'é%éw |

tr ar_rscr ' ishadl 7 ! eI otf 9! w‘ﬁncﬁlafo%%r o gr cﬁtQa fikrlpRdid Qi ds

the neo fﬁ‘i’,,',,i %uh ég rs ) | gﬁ% m&H H%a% Qllovlv for -
expr essi On 51‘@ S¥eh d u culfurPbillironment. Subse-- -
constructi |0W%§ 0T1 afvﬂﬁﬁ r% !e lﬁ rﬂal%?%‘él%ﬁﬁ'bﬂ Qﬁlfeséﬁn@ o

result of t ese experrrrents

. 39



followi ng chimeric |ight chain-containing cell I|ines. (der| ved. from Sp2/ Q) .
were used for the targeted transformations: For the. CC49 "chi neri ¢ L:chain © -
one.cell line (49K-13-13) was obtER 0865 98% Bh expressed the.chineric. 35

I'i ght chain derived from CC49. This cell line was used for all. subsequent
targeted transformations with chimeric heavy chain vectors for c ns({ cts
usi ng t heddition,he pse obemigonterigjgpd tyridine (tq-fypther ﬁ'é‘t edhe gHanRg ?%‘Wﬁywﬁa?%" o

cel'l |i nd8neEEsRY-26- 5, 33K-34-10, and 83K-42-2) were obt ai ned whi ch"
expressed, t he ch| rrerl C ol d from CC83. One 'cell Ijine’’

( 83K- 26- Senecgtign pf CARBMOAN: Gt hers and had |ocal’ized regl ons
of- cyt?)plcamnlc |mTunofI uorescence. AII three cell lines 40 were corrpar ed
for. their"relative ability to produce high |evel's of chineric antibody -

after transfprant G0 wielled &% GiJbITE! dhimefiHbay chah @8n4Huce @Fld'be\(@ﬁéré){ransmt’eﬁ s
clones exp %%g”&urﬁﬁb "Hekvly Cch@R LONAORELRE (48167 E18 paop iz 8) IMBAriRece 6y wa@wrd@bstiem _of o
the 83f- %n&f@r mafn @5 lolebtipbratth WaE berBimeti 138 atdvdRF cHinviédic ight BRame.C | | ght -.ehain-- = - = .
target  cell sdidcfifSatierl RSO hdvever, s hatforéa B rebla@htf thé lgarieticibadntaining Medomswised . -
as a tar GRkiumOEonfIARG Ghetith sab @ LOWOmicoghefolitviati, 250i wganl ganittdra)/ wnds aug/mL

vect ors fhopoxafiet ruct s contai ning the CC83 |ight chain variable regiron. 45
Ger@ at i on TrnspphedRels gévatotmaciosopisallg sisiblyicoloniaS@n ot daysl ACDBIIMeh Pyt isupoateptai.n. -
CONSt r#Ctwasmsnoved @ assryed BNEKISA methdsforviinding RETAG gist oxpeesianrod humpgs lgconstaptaj n .
chi mer i ¢ régimy Welsheontainiog welts with ppsitive TAGrhinging aerecaxpasided: 19r24walh plates i"’tYhf"b"f‘ d@ﬁgov\t ho -
of unt rarseipesionmediap andoalipweddergrey fon Ad da¥st | s [ obt ai ned fr om o he Aner o

Type Cul t ur Subgloningowasi Rgrorm A°\' '°“(ﬁ/e\’ﬂ°'%?>°ﬁ'§5‘f"i‘ss d°t °ﬁ"§) °'8 I’?si’émd :
sel ect i on"tbfw%%q‘f’%' 't'?t%fn f ' c?? t ‘ ) g % to
‘establ Psinepiereg e -w fl}. o e TR e ok O

9
‘phosphor i 'BH%Y fro%bco m %Dtﬁi]%m ﬁeBL tib‘d&;l Ho&ft‘:ti&ﬁa\i?ér@ béiéacte%rt&
hypoxant hlhmeﬂcé )9 8s1's 0 guani ne when t|
manmal i an guanlne o |c pat may i s inhibited by mycophenolic. aC|d RRPEPETE
(MPA) . 252 CH44-2 PUDL shed val ues for the concentrations. of .MPA which allow = @
for the growh of other.lynphoid cell lines transforned Wi t h pSV2- gpt:- i

vectors wer gnd gtdddurb® udl 16 lsseusitally Eansi6riche spiio pREMCYES célis On the glonstroction: biow
for the osamtihwerd repestddOwiticthd Sxchiption #aD20TRE oi\b49R/2p B usgd s thecchipretic hepvpairain
tissue cuwett € envi ronnent. Subse- quently, a concentration of 0. 1ug/rrL of -
MPA was found to be optinmal for selection of gpt resi stance 1n 39:.:: EP. 0
365 997 BiH4aédditi on, the use of aminopterin and thynidine (to further.- shut
down the guani ne pathway) was found to be unnecessary. Generation of CJPnes
_Prtodum ng oftheCproeadires uspd tasequensigly. ianefarmy the GreA plagmacyiama cellgn. the o
target - f oFH44i whes reReciod ity the RepIiop SWLA0HA B49-TPhwesE¢d & Wipdeany chalf,
'__20[err]’50h| meric heavy chain DNA vector (p49[err]-7.8 or p49[err]- 2. 3)
I'i heari ze®¥y* Nde | di gestl on 10 Transformation by el ectroporation was .
perfornmed a: above for chimnmeri gha]l

' y Ccolis lﬁrﬂ'\e nmwo ’O
however, epwere repe ﬁ%eg with the%‘bg:gl byﬂ'% fﬁ% ﬁ?’?{; rﬁ 55&54 ’%]';ﬂq’hgﬁ i f

nedi. um contali-ning eneticl i an enoI I c acid, 250[err]/rrL _
xant hi fle, gai JnQ:If%roF.J Prddubli &mmtehwbemﬂdfdansforned cells grewto

‘macf oscop ays. At that tine, 50ul - of

'super nat agfiggl® was renoved and assayed by ELI SA net hods for bi nding to TAG
and expression of human 1gG constant region. Wlls containing cells with -
posi tive TAGhEpResdGs \Wesdeto esepantihin trinsfodw! thaesp/0 risawytomatcalisf in diwhcodstasgtion of
sel ect i onCrai were mpehtesl with Wedolibwingyexoeptibnsr  3- 7 days. Subcl oni ng was perforned -
as fol | ows. 89K-ab5.EB366H10,@od Biet2dcals deranptratitgspiodyation tof ehiraeric| GOBR tight cg Ve ed -
into two Sésiamied gsldascrbed it snslermalion ok ChitA!, 3h e mpaptiondhat 20 4 ¢t PR 148198

recei ved 0501-28dhd pS\Rait \vector Thish cataing the shistedn GEB3hepvy shajgeme yapumeeasithp feavy
6-wel | spl chainveelprt i | the cell density was sufficient to allow for storage in

l'i quid n|trogen in the event that re-subcloning would be necessary. After
subcl-oni n§H8&hose cl ones exhibiting the h| ghest chi merl c antii body”

producti on were se| ect ed for c r| o an gs%g msgéﬁ gtﬂ,gﬁogrd'i
t?q i ite A

FZJISaSr_rlgg@tz SHEEEgT'P ?Pg%ﬁ‘é % °ﬁ§etp é’l onﬁg s ks



CH44 1 were repeat ed with the exceptron that 20[err] of p49[err] “Was: used
-as the chineric heavy chain vector. 30 CH44-3 The procedures. used ito-
sequentially transformthe Sp2/0 pERIBE598M cel | s..in the constructi-on of
CH44-1 were repeated with the exception that 20[err] of p49[err]-was: used
as the heavy chain vector. 35 CH44-4 The procedures used to sequen-‘tfr-al Ty
transform? 3Sp2/0 pl asmacytona ceI s in the constructron of -CH44 - vvere-,

repeat ed wit t}h cept | o0 t hat rsefr H e s [a%r‘ ?ﬁ@%eltési g‘ st.)sg&l pgiaVy
oh o\ g sagpore p ol
'.,(C:IHSIBHIVZ? 8H88-1.|vheée rspeaz |tﬁ) ) exc ts20 N&;

ur es Uee to se trans ormt

pt.asmacyt oggegGel s in the: construction of CH44 1 were . repeated W|th ‘thew
fol.l o ng exceptions: 83K-26-5, 83K-34-10, and 83K-42-2 cel.l.s denonstrating
“production ofpg BlobdailileS ubddS3 sbduahtiallyCitahsiorm/Vihe ESpR/ %Srf\ﬁymd calB il §Cdohdr@ction of e

the transf eigsat v repdateaiwits thé excébtioh tHat b Xt BEE-}40Rastused as2R @evy] dbéin vector.
p83[errkg 7.8 or p83[err]-2.3, the pSV2gpt vect or -whi ch contains the":

chi-meri ¢ CS&Rrahiea ClondscHrdiugity e Chiadric/SeAhiibely t he heavy so chain vect or-. :
CH88-2 The procedures used to sequentially transformthe Sp2/0 pl asnacytorra.- :
cel I's in the Becugt ofuiet highndeglee 5Hseq@iHES sithilariby kewtwoerp tha theaty whairhveriahle vegiens ot CEAP -
‘thag ;20" | eand] GG, @BEiic antbodiseswarss aatomtsd mheselightyapd Bepy ahae ey derived from @Pf@f
365997 1181 papEEby3miRed targelsd drdngfasrgatigase do gen Bféfh (iggd” >P°F'P'@ﬁ¥g't%rhﬁt°!“ﬂ‘é"°s

pl asnmacyt ohaincd| lsatynenveckis ¢ P tqc e 'P ‘ “? d ﬁn—r
exception ?‘H‘é‘!‘"ﬁd‘d @Fr‘%@%aat%ﬁg?g’é E’"%%aed"°§§’° ore

CH88- 4 ThepriE dymprice! g ""’W Vi
cells in ?ggr égl? 1 ?rS??"'Sft %&pev%trﬁetha\rz‘eea‘é:g&gg the exce )t oﬁﬁ%ﬁat ma:
20[ err] *bf °f oél:%%ﬂn j?’bﬁ & ot B WTAH}Q'ﬂis\Gﬁir\&rdue t]DQheqﬁéEﬁify% kb 8ha:. .

1 -
.ones Progic hl?r%rif riiboy Sihde 5 %tb%rﬁ‘cee hitBY 156 B dolSHInRE bPELISA - i
sequence 'spiy %HBGoQt ti-RuM& 1@ RIkRiné PRbsSHaBsds fedid). Wdly. . =
CC83, - chi nppk; @fmrt{(%BQ' ;ﬁecse?ﬁeﬁ e:agﬁﬁl'ﬁfcﬁfﬂ?%s § @hat bLEBecBBbth &VyerﬁhﬁﬁnrﬁhbbGi e
derived s r ap. TWhiEP W& HopréamatBip bredtiis obdaghituce thsé &g toe dAGT2anm foliienBCADNTCET0 -
generate bot Murghsingddl CHB®MHotralt o OTAG72 twitk: affibitynemilae: td1ati pareditai Thiscnew] antiisdy, ywee: . ..
vectors of géiefeRdaB dovo@Bar wetratorp lamd tias aptypttieeniddtevted it kelres hi neri ¢ i ght ~¢chain - -
t ar get s . 83K34oipethionstddids-wbid>- ubBertakempedetirmipb $he sidvificityes tistiom g\lwémﬂb?qyn@'!&mvleit € ...
desi gnat ed st@de hotad thaObi@1CG49 anH GICE3 pitibit ispmes competifive rasegnitiorofor tha A7 antigen. It
r'epr esent s wahburichat CH8fré icompeled mareyhith GG4Aifer binding e TAGT2 tham i €lidi B 1GPE3. s, would: -
exanpl'e, ChdBatq thetdhw spseifirity for binding tp TAGZJiey jpdhaliobtiehihe heavy chain der | %ﬁ&_ :
from CC49 andiumge -3 Red HaioryPemwere piraenerripd Hithis giixed-ansbesyypioducing, (LKA

angi pody didCHfdr PPkl to TAG72. This was not due to the Lnability to. make
bona . fide chineric-antibody, Since nost drug-resi stant cel'l . Irnes produce !
chimeri-&| &Ga‘l’as det erm ned by ELI SA anal ysi s usr ng Goat Anti-Human 14y trap_

with Goat Antf- "J,;?ga{n&el 9GaAb ‘;@J,Jeal%rgffé?.%}ﬂ@fng ess nyfdpﬁ)cells i 1R YonBHudfbn"d

affinity wey bter”nth an that observed for the

first gener at 49%”! bﬁn lrﬁﬁt%hﬁrpw &dstERing Wwifre Hon FaridRFmealas -
magni‘t udg 'd%&ﬁbé?s h{d! el rﬂsdi 42—1t ?r)l?rﬂth@ lokdaption Waf 20 Qg -2.5keDESVRE Fbdfor
CHB4- 1 DOURGich Gorkdi! e VBHab tiRbwky| dhkih Ygelid Whd: Aubstit@edd fF 4gAa2EN the . pSTRIS vexsar which
antj body WasntaiftRe i4athesls chdivgonb.n our | aboratory and has not yet been
detected in nature. Conpetition studies were undertaken to deternine- t he
speci ficityHsd-2t hi s new m xed-anti body, CH84-1. It should be noted that
both CC48 and CC83 exhibit sone conpetitive recognition for the TAG/2:
antigen. |t 3The pemediresuvsdd tich saquebkigly -transfesinhe Se/trplpsmagyterms extisin rrerconsrrra%gi
t o TAG72 t 38441 twendireperiipd with(imRexceptipn that\28 ¥ @f pB3-y2, was substituted for. p8311-23

CHB84-3
50

The procedures used to sequentially transform the Sp2/0 plasmacytoma. cells in’ the constructlon of
CH84-1 were repeated with the exception that 20 ug of p83-73 was. substrtuted for. p83-y1-2 3

- CH84-4
LH] : e
The procedures used to sequentially transform the Sp2/0 plasmacytoma cells in the con: _r_:tlpn of .. o
‘CH84-1 were repeated with the exception that 20 ug of p83-y4, was substrtuted for p8371-2 3 : : '
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|nd| cate that the speC|f|C|ty for binding to TAG72 lies in the Ilght chaln B
‘Hurman[err] -3, and -4 isotypes were al so generated w th this: = S
m xed- anti body, produci ng CH84- 2, EROPI®686 997 BCH34- 4 cl ones. 36 CHS4 1 The
“procedure used to sequentially transformthe 'Sp2/ 0 pl asrracytoma cells in .
t he constructlon of CHA4-1 were repeated with the follow ng exceptlon
49K- 13- ",f' "roductlon of CH44 |ight chai.n by i

T e

vect or V\,h ;g ’°“ Byt : R
pad erF ] I, s tfaﬁs & %‘ﬁ“‘*‘ e,
CHad- 2 4 sQ th udhe waf xarmg%%;%m “Pathble buftered o
pl asmacyteg \f .%c&%?%ibwﬁ. mnc orfetdriths aywegeca\eﬁaaiyeémum Whohg
except i onk; tmtril@ b‘ﬁﬁJr I-P.flopﬁlg [pRr d theWRSHoRS! Bohtalning ttRCohinttkic BRBOE ke idnrdialoip84-3  ~
50 _Theyprag asHJ{oeﬁutkAﬁ@Qﬁtﬁ Q 1RRRIEIH df Tlidnh Bebad FRBIQUACEIRR waPddhdvedl tiofntais yolaion, . . . . .
cell's in dubrecoRcnGdtibni6h b AmRbn Edniidonl30MGrHELY GP @iaIRE uging B Phiimacix Saptdsen2 HRAt:

20[ er r ] of16/56 3giin §s specifies b tb manufaetirer (RharpB34, @iscdtawal, NB).. CH84- 4 The pr ocedures
used to sequentially transformthe Sp2/0 pl asmacytoma cells i h t'he -
congt r uctEXAMPULE: Gehation ofygs iramynoplebwline Gonigining thejur B germiine-Yarigiiel R -
p83-[err]was substituted for p83[err]-2. 3. 41 365 997 Bl B B
Puri fi cat i ofhepiolioming caynpieenere Apl forib i @revidecs P@"eémsesyitm “repppelucihle FP@P']“E“’ f°" BT
ant i bodi et&epmwe"rae*mé&wﬂg/a YietegiPn engerer ibw A DNASeAupara derypd iR VerdBBum and the

nedi um was flltered E errc]h filter. Chineric antibodies were -

(;.“'-h

purified FHNPEIERtSLIr M, e nat ants In the first step of - =i

the puffification t'.” &4 HEQFuaf R R YhTaa -
Egnf 01 ¢ "“ éh m: VZ’%‘:@W m%v'édgvg‘%m@ BH.hr %ﬁiﬁgqﬁzﬁﬁws
cartri dge 652% HiHalh %eT ﬁe(w;\tffalg ot c%ﬁﬁm Gl;laam aoon : @ iPudeiaad

u

sal i neyy Fiﬁ%ats Qo LGHHER \LCruhdiisas regirandedOWRITAG v ueCrbgumerrh& mafﬁe' Wcm intron. o
recover edefidh @lusdd 2 ks 1 th%MnﬁﬁéihdéW EHaﬁ\reaﬁdachMuQrioes (rhis Battér. regibreis joblaindd 't he
fracti onsydapinb plaghid GNP Ros Biaiiplb iabova foh imisélatipn umGnQIHmdBMheAagiab[bGR@tdp'llSﬁgnd) to ,

neut r al i t3s shiowstha olerd¥l readtict foD the @hginBeiingnet:hipaieegendsi basdd quuthe- ftbert-ofdHeriovast al.;
achi eved - fiesam suprb.SFauo loligoniaieptides Kaligosy @rec destgnart foobe ased dm -enzvimaticiamplificationsend. 30 '_

uni t, oy welifichtioh bf e iaget DNAQYigo 4 afivals tabe & o8B0 pbYioTAG sy DG ECH! dilglvhieh isas ..
speci f i ed24Bybpthte theATA indielianeodhPREge arnnesls pisaquancasagmPlaepptary o Hgr 3 prd of the
Gener at i oYneHAG awnlanmipm ntslne iseqyencen¢oding fang O see@mantr A E"f‘? JoQue %sr'f’r1°|'5ﬁe2 :
Vag i abl e Rt gearwith 5 @r«?éﬂ"e%%? ing Spauprsps FP"tP W‘b‘é L fl‘i"’ed

artTsan wpege §°’P°E}!ﬁ"b%f99 g e ewmc%?g%%g % ﬁ%%ﬂrgﬁ? girpgpeaérg o

T egi on%n’(‘i‘%déﬁ?
e s 52 ™i meri ¢ antibody’ .
be T JI. Jerr] ger m i ne heavy

Expr essi bi'g f‘
mol ecul e & . G

chai n var P981% region, alig ¢hai hovari ab e eg| n that is conplenentary
to the 4€rr] such as elther the CCA9 or CC83 nurine |ight chaln vari.abhle

regi on, and onst ange ; A9 bkrla 4 o
f ragnment COdllnI n§ t he r%er'Ir‘ %§g§T§§gﬁé - . b : 3 s¥piate to . -
obtain a fum JCEGTCOAGGTT 8 egl on. The T2 ngewpnoni ¢ - . .
[err] intron region is used as a source for the nurine heavy chain enhancer
sequenges. This Iatter region is obtained fromthe plasm d pNP9 (see -

exanpl e above on "lsolation of CC49 Heavy Chain Variable Region"). Figure -
38 shows Dlige v e ACTTCTAABATCTATT NGAARECAIIGTGh®er ing of hybrid genes based on .
the method ImfthiHexample, the B|sequenmsis)SP23 ighen  frompthe Rublishrsherarens? ioH K¥osewr iagds)

are desi giienggaws JoExpMask 1551208 (1ePARTHe® sagpance ishawndmbaldhacestypeyp aligep 6&?‘1 M"bf

the t arsgepthengharactprized muringpfchyman (Dosgrentopan &F ysest b\[ é‘be’]‘“t@?) 39 SRy er e

si te whi cRositignsofgligg?agd3s 5 t he ATG jniti ation

n S
T Je?‘?ﬂ ol is underli |t urine ?1H4 tal?en from tﬂe pgbllgh 9 sequence of
sequences G%t?gh almd Beﬂ\a%rlgogg {?v:tﬂﬁf . g (j; :509 -(1981). The inclusion’ of any. other murme of”

human J segment can be made by substltutmg thelr sequences for the sequence of JH4 in oligo 3
55 In oligo 1 and 4 the EcoRl sites (GAATTC) are shown in italics. -

3 to

X.
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[err] exon and al so contains sequences coding for a D segnent. The D . ..
segnent sequences in oligo 2 do not anneal with any [err]. sequences ai go
3 .contains sequences conpl enent ary EP® 38598'B1lend of the nurine .genoni c[err]:
regi on and incorporates sequences encodi ng the D segnent. (sarre ‘as:in-oligo: -
2). and 35 the J segrrent Adigo 4 anneals to the 3' end of the [err] regl on i
and. cont ai MESOMMNP] SPFGE i Peeagent ary to the EcoRl s|te Iocat ed 1219 bp

%OG‘-JI-CH:-A'I- A&T#qu'%m t JIts Ol | % f o l é\gnge% us%g the’ components descrlbed above DNA
)

CAGTGTATT % g&s@ PP g 2% 3""*’9““*’“t Wihe 3 end: i DNA
5 TCTAC-FA sequences and adas he segments e% withi _ ﬂ 852 :gmma " "
init

oli e/ad #3. In -reaction 3
ACT TCT AAA@?&%@ 7%1 iy SormiGHD. ss'que & s%&&theﬂGﬁah coen 3
taken fro @rugBéJ ah@ %Qld§ %%&Hﬁ& AdwntH S50 3NElguld BE TRisAragments wnth

- 155: 201 ,{ 15&R) and aFpukiedS FHéaHGeiiod 9,oTRQ Wagrhdit I8 ibdlod i6 thelom stt@ofcﬁsvmﬂa apagl
3. TAny 50 @ishbd GNe A64ve! exirfisle MMdalny) Endli CHIMERICOASREIETH. oifte ViMETAGEIB Herhgincer -
subst i t ut i &gtalnig iragnSentlis SEdLEnded) cinipiiicly 10 @RS Bito Miutalidns havedeamiitraiucelivering the . -
segment i NDRA brgstifichtibroreatuclal Therothe: thieb héasy thain yisutypee canliié gbaekatedl Hyrligating the same .~ T
pull i;shed sediieanGeTAS frigmegtinianics dier iaeedy RortatningNafiVi2got Aeciais (PSY¥2gPt-(2BBY20ptv3; - -
78: 509 (d98MRgptkMe i ncl usi on of any other murine of human J segnent “can ‘be
made. by substituting their sequences for the sequence of JHA'in oli go 3. 55

I'n ol i go 1Expragsien of the Madifed VieiTAG GeMOCAATTC) are shown in italics. 42 EP Q.

365 997 Bl Assenbl of Int act [err Genes Tvvo se ar at FB C ge.don RERE
reactions ar "By °t ' h N °bov via. -
anpl i fi éat P'B‘?‘im B‘E H’n‘h?#ih' ° n ?138'89 ] rdth %en "aﬁp ﬁ&i@%%d to. i
its 3 end r.c ac Fned o °*"% L t~e fie Hlon
sequences. an?i. L s%ata sui?&%ﬁ bt il e
J-segment ST x]fr tlgage ells ,p,r,p ™ re ngmﬂ% d49r&r

and 2 arg leéh h‘% .aer aln%ﬁabﬂa ré4idh fr%nﬁﬁ@m b d TG d&hﬁwnaw

reaction #gyond. n reaction 3, the products of reactions 1 and 2 -arfneal:" acrossfjf""-f-'
t hei r COﬂTTDn ﬁ&n%ﬂ&htﬂ&%ﬁmdumm.em@ﬁsaanaaﬂabrbfrégibatcbmnudsrmih@h vajey. oﬂ.DamﬂJ 4. .
yi el ds thesqpiRatsele sidwawiont the bottom of Figure 38. This fragnment . '
di.gest.ed vvlth 10 EcoRl and gel purified. The nodified [err] fragrrent
| igatedapnto the ECORI sSitf | qn the above .. .
..ex_e.r.rp.l_-'e_ "Heavy. Chai n Chi ne \P ’Teni “I’S;fégg‘?r[en tedr]-BD-J- ‘enhancer.. .
cont-ai ni ng fragment is seq Jéhe’@’cﬁf&onpiln@tsep)(sﬂl’@) nsfmueet!hctt no nut ati-ons .. .

fha@ been i ntroduced dur| n;‘{uh'é‘\qj‘l/\ Wahpl(@ﬁtl on {igns. The other .- .
thrée heavy chain [err]" SEAG £l | Weusy B2 d"'lﬂx Y gat | ng the sare
nodi fi ed®VHaTAG f ragment i TARAbt h'é’ft"‘ RABR [y F'i‘)nt i ni ng pSV2gpt

vectors (pSvV2gpt[err] pSV29pt [err] 15 pSV2gpt [err] Expressi on of the .
Nbdif i ed[ erhd Segtshcd bicthemciah Desdqudhie TGS gistaiesd dromtSidbalisipt pll, Hsture| 294H3 (1981). The
l'i.neari zed swdubite btkad huawel Jisdbitair@o berol Raveteh 20al., €4/E71 589 (®BBL i on into the -
ch| imer i ¢, CCA9The rgeegion bfi YATAG Hicls Heseritierd aitls thegzbeve| diagtamed gligoss téhraugia ApTacgeaeraioe,
"C. Target e TRGHii Shrovahvalyj tesneprespPdingt [ andisd engments Aeed|te by changad| e eigeg| 2fapd 3. The -

_gr ovvt h in tdievinr eigenddineste Wiesaethangph StbrituACH 3198R8¥aPE naepeorné! Bk Rt F 2 v e

"C. Tar ¢evitln tpraaparation pldhe BmdAC Fifgug¥sence of expressed antibody is
rr_onr tored by TAG/2 ELI SA (see section in RESULTS, Enzyne-Linked _
| rmunoasgays (ELISA). The expressed antibody fromthese cells will contain = -
human | g[err] constant regions with the CC49 or 25  CC83 I|ight chai.n A
vari abl e region and a heavy chain variable region fromthe
modi fi ed[err]germine[err] exons. Four exanples of nodified [err] heavy
chain variable region constructs having a variety of D and J segnents:are

shown ‘bedeow; 30 VH Segnent D Segnent N
Segment VHaTAG #i nouse D (SP2. 3) mouse J [err] TAG #ii- . human D (D1)
nouse J L



[err] TAG #iili nouse D (SP2. 3) human J 35 . '

[err] TAG #iv human D (D1) human J The sequence of the hunan D S
sequence D1 is obtained from Si eb@MPi3gE 98X BhI ., Nature, 294631 (1981) The'rzﬁ
_sequence of the human JH1 obtained from Ravetch et al., Cell 27, 583 S
*(1981). The generation of VHaTAG #i is described with the above dragraned -
~oligos 1 thy ghg4#1{o generate 40 [err] TAG #i i through -i'v.the «. o
~correspondi NY segnents need to be changed in ollgos 2 and 3. The

~fol'l owi ng obgg eI [ nea Eﬁﬁ%ﬁ ﬁhane Substitution of these oligos:in-:. .-
reaction #1 act i on2#2 TALLY ?WAM“H@%’%@?W%HB%@WE ] TAG .

L#i4 -t htough -iv. 45 50 3GTAT EP 0 365 997 Bl [err]TAG #ii A'igo 2 .
5" . CAGTGTATTTCTGTAAAAGAGTACTGGTGGT (34 nmer) GTAT dig ' 5

;'gggggregggg@gwg%ﬁc@am&&%&%ﬁfﬁﬂ%&’* éAG‘*A GGC.CT
.CAGTGT,QTTTCTGAAAAGATCTAQEE&QAQWMTG@QO 3y

5" TCTACTATGGTTACGT GGGECCeACeRahgcT QF2 mer) .

- CCTGGT.CACCGT CTCCCCAGGTAAGAATGGECCTCTCCAGGTCT 3"+ 25 [err] O rgo 2
151 CAGTGTAT&TC¥§EAQQAGAGTACTGETG (35 ner) 30 '

.GIGTAT Q| . ' GTACTGGTGGTGTATTGEEECCAGEECAC (72 ner)
:CCTGGF@ACCEWCTCCTCAGEWAAGAATGEC 35 o ' CTCTCCAGGTCT
'3' Results 93igo Ghrnerr6'A@AG&Q%ATTﬂEﬁmmﬁNHnﬁKEETACTHESGSIwgstaagqus.
‘detection of heavy and | imghechai ns was acconplished using two probe = o
anti bodi es: 1) Coat antr-hunan kappa | abel ed with the quorescrng dye FITC L

‘and;- 45 - .Coat_ anti - hy G Iabeled with the fluorescing dye TRITC.
Cel |l 1%nes &Y Dositi \Pe THAQREGEERGCHGERAAC] ght(Téhaiems. were
‘tested further for assomGﬂ?ﬁnxnnanﬂmczoUﬁnnuutxmuhh@GQC@QEQECRGGQﬁ?
-bi ol ogical activity viz. e.f,rndlng to TAG/2. Enzyne-Linked I munoassays:
(ELI1'SA). 50 In order to select a transforned cell. producing :a chineri:c:

:onocl gnal antrbody, t he ELI SA techni que was enpl oyed. .Cl ones. contarnrng _
‘the heavy cthief&hdtivght chain drug sel ection constructs were sel ected by;_

‘their growh-in selective culture nedium The foll ow ng ceII Irnes wer e
itested (1) Q¥igd: 2a cel 151 i oG TCPATEr 348 AP eikEA -?e:_ -
.region of IgGL;™ (2) CH44- @-ﬁ ell | i ne havr ng 0043&[1. (;31 85 and-
.constamt region of |g&; - a cell line havrng C£A9 [err] C£A9 L
f[err] and constant region of IgGﬂ (4) CHs8-1: a cell line havrng Vh; CC83-

VL, ‘and conddlkgorgi on o' IG{&CTGMGMﬂGGGGGUAGGm&aVI (- JerscHy VH,
ine havrng CC83

:0G83,'VL, and const ant re . - o
[ert] CC83 [err]sand co Stcheéétc éf?ﬁ Of 3 cell line -
havr ngssccss VH, CC83 vr_ %‘HGITG% GTeT 3eg| on of [err](8) CI—|84 1a _j_f -

. Results

A. Chimeric Antibody - Producing Cell Lines

Simultaneous detection of heavy and light chains was accomplished using two probe antibodies:
, 1) Goat anti-human kappa labeled with the fluorescing dye FITC and; '
145 2) Goat anti-human IgG labeled with the fluorescing dye TRITC.
Cell lines having positive responses for both heavy and light chains were tested further for assocrated .
" chimeric immunoglobulin production and biological activity viz: bmdmg to TAG72. '

Enzyme-Linked lmmunoassays (ELISA)

50
In order to select a transformed cell producing a chimeric monoclonal antibody, ‘the ELISA techmque _

was employed. Clones containing the heavy chain and light chain drug selection constructs were selected
by their growth in selective .culture medium. The following. cell lines were -tested (1):CH44-1::a cell'line .
having CC49 Vi, CC49 V|, and constant region of igGi; (2)- CH44-2: a cell line having. CC49 Vy, CC49 Ve
" g6 “and constant region of IgGz; (3) CH44-4: a cell line having CC49 Vi, CC49 Vi; and-constant region-of igGs;.
: (4) CH88-1: a cell line having Vi, CC83 Vi, and constant region of IgGi; (5) CH88-2; a cell line having CC83 .

Vi, CC83 Vi, and constant region of igGz; (6) CH88-3: a cell line having CC83 Vi CC83 V., and constant -

region of igGa; (7) CH88-4: a cell line havmg CC83 vy, CC83 V._, and constant region of IgG;, (8) CH84-1 a
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44 EP 0 365 997 Bl cell line having CC83 VH, CC49 VL, and constant

region of 1gGl; (9) CH84-2: a cell line having CC83[err] CC49 VL., and |
constant region of 1g&; (10) CHB4EB:0365497B1l i ne having CC83 " 'VH, CC49 B
[err] and constant region of[err]and (II) CH34-4: a cell- Irne havrng CC83

VH, CC49[err] and constant re |on of err%quupernat nts of e.cu
vier e subj eef! EP'E%‘"EI?P%V" :g .-‘f' éﬁ TR

was neasur:é?f'gd\ﬁr E‘% ( )c av 8 Aoons
anti body | S’Bg]‘g r;%ts A u ,e KE{A 'T cff‘ fr ama |
]

08 ttbody :
al  owi ng t he >t} m asu d%i dobIEd: wtﬂf"@ ‘Shzyme:
coat ed {b W \sr, m‘*@%n &ye o BIRCH midotiler wells
cri.terion IQfgSie H&- 7@ d t‘é‘fmrrﬂﬁ%’tdﬂ'crté?ﬁn i sdél%&ful recom-

50[err] of SA&H nat ant was rem)ved from he wel|'s of the subcloned cel'ls. and

10" re- assaYﬁﬁerfg‘EHwthTf&GrmdQsilsﬁgu BsubdrhaRfit waAERbVEE fr6rh tHURY staliedibGoned Odlie tand

from dryg foRSdapdcProt TAEbihdidg BYCELISAE BEmpMRIIf sepdrmbiantyVes0 Ly o diigvesistanntoilGines . were .

96-wel | pl gpsa whibishor Ravd iRmalsh 081mdiypldtsamich bad previatsly beoh/AGatad WithEAG {nfigepd1/50 -~
di | uti on) . dilédnE MAftsvaveshigtot remdve rapbuandi maedeh dhareélie woesl incubdie with Gaat Wedickuman 1gG -
i ncubat ed aitibddieSeatjughtet! iwithAlkaline IPhGSpbatsk I@AHIEBARI S| aupreliectd defectthenhyresni gqestant

Phasphat asegit@AitrgGhiiejic aibadigsbise hechbatad tedhe TAR antigerdimmebliized amthe p b Oiodhenf

t he chi mer vashiagtth bemeves unkhindhpraked (BAStIgRIAR)o f‘t"Pl'éedTmG aaq'rtqngefnamtr?awpq c; gl

the pl at e. PhapRheteey subsiratey allopecheplar do devaipr It thorm cg g’o ‘associated
fol | owed byithlyars Fesstagregions (p. omgyﬁ pRt-TAGZ2 prtijed ggﬂ’i'& depd a'f"é'“d"’a“’

al |-oned col"B el Ay CHEITHC PGS Rmu?e?‘w% © ugrf "FAG bi nding - '

associ at ed th hunman constant regions (i.e., chineric anti-TAGr2-
ant i bodPes¥*¥ 8 hsor bance readi ngs at 405 nm indi cate the rel-ative ampunt. of

chimeric_ant '»ﬁt?‘?x?ﬁra%tm% ﬁ‘xd ts*tecnrtr.tr%raéee s?amcom.tatmt WRRor mibttef ks vere |

Anti-TAGI2, 350 @ &'d 17 Hﬁ’:ﬁo GAfEECETS WiurkBCRITEI A1Rlcamder
Vélls of ”h&JeQich 48] 4588-8408 31988 Ror # AduRCar\4 M&i 16, THO G2 dr8 thok Oshod hainest
1: 75 di Lyt |yfpHabp e Tobifdr&Csallrd I?S)[Mrtﬁhqbloclad wutﬁ*BSﬂ'by incGIRNARLES0 ﬂ%ﬁ&abéﬂienﬂBSA'l o
4588- 4596 hlp%%%]z folfs ally -DMNIced by WasBRY 1 GINBE Wi RBSE Thodd\Platdsirb Stabie If @ept theist at .~

washed 4 t iy %0 Microlitdrs &F sBIS Bre aien applibd ®reach salll A biank deBaiing tiesti nediom ibised ked. . . . .
With BSA, bontrbinAILEIatie sa@pleirede Inbubbted sithepie tpeaiste BPN minutdeBE3T 6 or 2vanmight ot 41C-in - *
37[ err]fol howsd coyainershi ng 4 tines with PBS. These plates are stable if .
kept npisst atThe plgies Frerhiep mastied driimes ithsRify sl getcant-humandgihalkaline Rhaspbale ﬁ%?’!‘ AR
A bl ank coBtoternAssoe.¥ was sbpliac t9i aaeh well by edding 59441 gf & HR0diytion. Ahe: sqlytion wes iacyh

Wer e i ncub&t ddfoeiep herutﬁn%lw@ept'mntms '9?!""?!‘?%&?%5!"“%‘1‘"93“7? BP‘Pf 4&!’“--8#@ _tBﬁhtP o

4. C in gemoveobegrobdnt aj ner at es vvere then '
\ﬁ PBS, andT"géa'?s"éfﬂt"tas ingHRatpd "f“ (%'Erﬁg

Assoc ) Shafe qt'?ﬂmt"d" 99\1&51" °f g h PTG"I

-SOl ution WQE" esr wr su tayg rﬁ n chr %w ﬁere :

moni t or ed aft |m|te drﬁr p fr s oﬁ@ﬁ%@ly R phok! &rof

The, substr Jo ate so ut|on of su bstrate p-nitrophenyl:

phosphat g r egaard & 35 Perry) |n et hanol am ne buffered saI ine for 6

m nut es at or,.,qggttenperature for col or devel opnent. The optical density at
450. nm of each wel|l was read by a Dynatech micropl ate reader (Dynatech
Inc.). The SpeeOraGHELEN @6cetiute W&kl viith \GHAR 1 vap espBaddawithsthd) excoptign THAGHE aliboxtyi weg
chimeric amtubedy activity were subcloned by limted dilution. Individual
subcl ones were chosen on the basis of relatively high production of = .
chimeric amtédddy. 40 CH44-2 The TAG ELI SA procedure used wi th CH44-1 was
repeated with the exception that the anti body was CH44-2. 45 CH44-3 The
TAG ELI SA pr othedifGeELiBARrocariur uggdmith CHiAd weg soatteciwilly the excartion shabihe peliodyuas
the anti bodH4ds CH44-3. 50 CH44-4 The TAG ELI SA procedure used with CH44 1.

was. repeited with the exception that the anti body was
CH44-4

The TAG-ELISA procedure used with CH44-1 was repeated wrth the exceptlon that the antrbody was
CH44-4, . . . L _
65
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CH44-4. 5545  EP 0 365 997 Bl CH88 1 The TAG ELI SA. pr ocedure used vvrth
CH44-1 was repeated with the exception that the antrbody was' CHe8- 1. CI-|88 2_ o
The TAG ELI SA procedure used wit hEFCBI3685 9978t repeated with the: exceptr on -
‘that the antibody was CH88-2. 10 CH88-3 The TAG ELI SA Pi ocedure used wth

CH44-1 was repeated with the exception that the antibody. was CH88-3" ﬂ-lt8 4 _
"The TAG BHE&A procedure used with CH44-1 was repeated with t hie except‘l on -

that the a 4-1 The SA th
Gaa- 1 ”g AR S s A et Aot T BB B b alitee) e "
CH84- 2 T GELI SA procedure used with CH44-1 was repeat ed With the -
except on, t the anti body was CH84-2. 30 CH84-3 The TAG ELI SA procedure
used w-t 4-1 was repeated with the exception that the anti body . -was -
CHB4-3. 35 ﬂéSﬁeé‘ELEAech%EarEhéeﬁAmﬂf@ﬁﬁ-ﬁi We§ rapoAtsl Wit o GXddgtiod: B He BABEHIWRE .
W th the gggeption that the antibody was CH84-4. 40 CH48-1 The TAG ELl SA™
prqcedyre used with CH44-1 was repeated with the exception that the“f.-,.--
ant'i body oMa8-3CH84-4. 45 B. In Vivo Carci noma Targetl ng The chimeric.: . ...
onocl onal _anti bodi es used in animal studies and shown in- Tables ‘1:" 4 beI ow
wer e | abel e‘d'leWAGQEM Broceldurs iusgyl Withdthifdrl viaPirepegied @ttethe e@bptIORd@kWQraotlbOde\yas
Nbr\JspedIHSB-eally from about 0.5-2 ng of 50 purified chimeric nonoctional-
antibodi es were adjusted to about 0.5 niL 0.1 M sodi um phosphat:e" buffer . (pH
7.2) and @H88# added to a 12 cmx 75 cm gl ass tube coated with 50[errjof. &

| odogen foll owed by addition of from0.1 - &?Ne England "
Nucl ear, Bo?teoTt“G' A Pragadup uged wiff; ?ﬁ"i"ﬂc‘(ﬂﬁé?ﬂeﬁtﬂd Ht’h 581‘ﬁ° tl?Prﬂlﬂ VY!?" ‘[1,35 P
protein W88 #erpved from the insol ubl e | odogen and the uni ncor porat ed

[err] ?R/as earatedfromthe anti body by gel filtration through a 10" L
.colum Set ex[err] G 25 usingPBS as the 55 buffer. The iodination.:

prot ocol ﬂ i D LR, DGR MR A HGe ol B 5P infak fho Aoy hée of." s

0:-05 to- l'e athym ¢ mce (nu/nu) on.a CD1 kgr ound :wer:e"
‘obt ai ng_,,d rom Charles River at approximately 4 weeks of  age.- N ne days_ . -
l'at’er, m@smsvere inocul ated subcut aneousl y (0 1/ rmuse) Wi th L8174T ceI I s
(1

~ The TAG-ELISA procedure used with CH44-1 was repeated wuth the exceptron that the antlbody""' as:_
- CH84-2. . : -

o
 CHB43.

_ The TAG-ELISA procedure used wrth CH44-1 was repeated with. the’ exceptlon that the antlbod
N cHa4a, |
cH84~4

_ The TAG-ELISA procedure used with CH44-1 was repeated with the exceptron that the - antlbody was .
AR CHB84-4. . . ;

' 40
CH48-

: The TAG-ELISA procedure used with GH44-1 was repeated with the exception that the antubody was
CH84-4.

" B. In Vivo Carcinoma Targeting

The chimeric monocional antibodies used in animal studies and shown in Tables 1- 4 belov_\_r_' were
labeled with Na'®1 using lodogen (Pierce Chemical, Rockford, IL). More specifically, from about 0.5-2 mg of
60 purified chimeric monoclonal antibodies were adjusted to about 0.5 mL 0.1M sodium phosphate buffer (pH
7.2) and then added to a 12 cm x 75 cm glass tube coated with 50 Lg of Iodogen followed by addition .of
from 0.1 -0.5 mGCi of Na'®| (New. England Nuclear, Boston; MA). After a2 min: mcubatton ‘at room- _
-temperature, ‘the protein was -removed from the insoluble lodogen; and the -unincorporated - 1251 ‘was
. separated from the antibody by gel filtration through a 10 mL. column: Sephadex“‘ G-25:using .PBS as the
55 buffer. The iodination protocol yielded labeled IgG chimeric antibody wrth a specrfrc actrvrty of: 0 05 to0: 0. 2
wGilw, a
' Fegmale athymlc mice {nu/nu) on a CD1 background were obtained from Charles River at approximately S
-4 weeks of age. Nine days later, mice were inoculated subcuieneously (0.1 mL/mouse) wrth LS1 74T eells (1 -
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46 EP 0 365 997 Bl [err] cells/animal). Athym c mice bearing. carC| nomas.” Fo
70 to 400 ng in wei ght, approxi mately 12 to 13 days after. |nocul ation of
the:cells were given i nj ections.i nEP0/385@9ZB1. of from 0. 5 t0.2.0 [err] « o
(10-50[err] protein) in PBS of the chimeric monoclonal ‘ant i bodi es, Whl ch o
‘had been iodinated as described above. Groups of five nmice were 5° L
sacrlflcewﬁ?cﬂﬁpymﬁ' times by exsan ui natlon the carcj non? and nor
tissues wer eAbYRic e HH‘Q\RETF'Q?WG 0ng e a S
rayen o{ :

count er . T‘I’Téh"b Hgf divep ?‘f" P e%ﬁ" ﬁ;ven.’@ |

fF.OSL'?e's”sB vawag " m%ﬁ » paoraand ff‘imih%“gﬁﬁ'@ e

and Fi gur er F % ° Gcte e Per '%r am of err] Label ed

Ant. 1D Ody Fare shown m Tables -2, and Flgures 3% ancp3965’rﬂﬂqe§ults foza-id?_l-

Hours 49, 53%‘9 w'ﬁm s|§|QU£n§ BQ A Qﬁ@é 15; 84 8 N _
7.31 20,4iver 19 ' 1.96 Spleen'r; e
6:19 Per&nﬁﬁ;ected Dose P3r Grém of 15|Labe|8d Rﬁ'deney 4,35 - one2,800 e
1.52 . — I.33 25 . tunor _ 3.31 __..2_5-__. Q5 e
28. 83 44.16 |ung 7.34 5. 39 2.90 - - . .2.36. S
turor, w 0.18 0.12 - 0. Téple 1 '0.11 30 As shown'in Table °

1, .at. -approxi mately 122 hours post-injection, the percent injected dose to' " -
tunor for CH44-1 was 44ndBe PErcent. CHA4-1 V@Mf{ herefore effijeient in
targeting the human funor m-s"r—t—u-.——?lT s—geron trate rat—tie—g¢hi neric
nonocl onal anti bodi ef_of the [pOd8EaY || FHEHPY SN 'Z!p“b‘f RREAFS dor in i VO ..

carcinona targeting irmboahus ar€29176ef ul fss4 i1} views trbatmemt ¢f cancer. 35 .

Percent ® nj ect ed Dosf - d 8]0] 3); 2 40 Ti ssue
CHd-1 0. 75 Hour 23| 5 BT o] 40583 ol M50 uc/:msd b ,W,l'%tecs;j - 47.72
23.03 - 13.29 spied. OfL L8d&r | 339 [10.8%2 [ 18600

2.69 Spleen L. Kdney 48548 280 0.2515 | Q'332-'-'P"-- fney <

1..25 2 46 e

0- 72 A R A . U U UITUI] }
2.82.  * 4.55 |unfy tmor | 33pg | 2685 0)g7 2685 034-,176

]
G tract . 6. 64 lung 4348 539 J. 962.90 2.88 ccrcass
43. 17 - 49.68 —S'i-‘ﬁi - 2P 9 o] I [ ) retent.om| -91. 30
76. 34 " 53.28 tumogat Sb AQ18 L :%‘\Qﬂ Le_igﬁa 12 1.!1.curs .
post-i njsaction, the percent of inject ed dose tunor for ‘CH44-1 was "4 55 -
percent. CH84Aslshuwersin Teble et @preoxisatelyc128rhpurs Rost-iniegfion.; theyperqat injentas ogq fedymor for
| n-situ. TIGHS4-tievsn 406 aeroentt GHidt-1t wes, Bprelerey ieEciond iy terasting) t"%lﬁf"l‘%’éﬁ“%'s'"é'lm 1T

Q;nt i nyiemeristates,jbatdhexehimeric appnogional gniibogies, gf the, presen, fpention t’;ﬂ? |°W§‘°'5r§?5 ?P‘f g "

usef u loarciporpa fargotipg anc Bk afevFeTULIPY /2 4ie patmaptyof cancer.
Percent Injected Dose Per Organ of '#I-Labeled Antibody

= Table 2
’ 40 _
Tissue CH44-1 .
0.75Hour | 23.5Hours | 49.5 Hours |- 122 Hours ‘| -
blood, total 47.72 2303 | 1329 1201
* Liver 10.97 5.20 3.20 . 269
Spleen 1.09 0.48 ' 0.25 - 022
Kidney 1.25 072 042 | 040 _
tumor 0.57 .308 | . 282 455 . | .
lung 1.20 087 . 0.57 - 037
% Gl tract 6.64 a78 | 3ss | 28 |
carcass 43.17 49.68 35.35 _ 29.95
- whole body retention 91.30 ”76.34 . 53.28 | -'-46.20- A

As shown in Table 2, at 122 hours post-injection, the percent of injected dose’ tumor for’ CH44-1 was -
455 percent.. CH84-1 was, therefore efficient in targeting the human tumor in-situ.. Thls demonstrates that = -
the chimeric monoclonal antibodies of the present invention were efficient. for in. vivo carcinoma targetmg
and thus wore useful in in vivo treatment of cancer. : o :

55
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EP.0 365 997 81 Percent I nj ected Dose Per Gram of 1251-Label ed Anti body

Tabl e 3 Ti ssue CH84-1 1 Hour 23 Hours. . 47 Hours .
.118-119 Hours bl ood 30. 68 ER0@65 997 B1 6. 74 . . B. 49 Liver. ~~ .« .
12.55 4. 26 2. 35 1. 57 SpI een 10.93 = 3. 35 -2.56,._-""
1. 70 Kidney 5. 59 51 53 1.55 15 . - e '

t unor Percgnt;lmpcted Doseffer ﬁr;am of ‘ZSI-Lab,eled;Antlbody 30.27 lung . 10. 77 : 4 80

2.58 2.24 tunor,w. 0.15 0. 22 ~0.20. . - 0. 24 20 As’”

shown'in Table 3, at appr oxi mately 118, gggrs post-i nj ection, the percent of """
i njected dose to tunor for CH34-1 was 30° 27 percent. .CH84-1 was -t herefore,
ef fici&nt I n targeting-the ' ' ,ratesthat t he

chi_meri ¢ nonocl onal |noFesg® opal anti bodi es @B4he present i nJenti-on were -
efficient for in viJo carci 1onﬁoupclrg¢|t|durgg a@mog.lgusnwﬁ@mﬁref_u[ in:in vivo
treatment of cancer.r25—Pertent—iiected JUDE PerOrga;of—4251- Label.ed -

Anti bogy Table 4 30 [T 8¢pfh | 3068 | 1565 74 4-141 Hour .23 .
Hours 47 Hours 118489 Howzss i oads t bt akas 45 9'8'57 42.11-  10.08 = -
9. 37 Liver 307 - B 1 - 94 3pleen. .. =
1.35 0. 49 ooelgn | 10887, 535, 4nm5'56 imw ' p 0.62

0.38 0.38 tUnokidney | 550 . 5@51 | 4188 | 18563 | - 7 02

lung. s L77 T weldr 69 408 | Oodis | 1758 031 487 |

d tract 7.3 4492 : 34— —12-32 Y TYSS.. 44 83
52.19 30. 32 ungy 06 1%Holle By ter88ioh &24ng ;81.00 =

47.14 45. 48 |Atunih ionsTqbl .24, @it approki mateky 118 ©

post-|ft)ect|on t he per(,ent Of T njected dose to tunor 1or CH84- 1 was " 7 02_

percen St t I n
hositu niksmeiin sl f%%;“.ﬁjafg et e@%*&%"ﬁ%%‘;:ﬂme
present . Ha@@thmﬁéach nE Hoﬁ&fon | Hondcldnd 'aMfBo&é%ro@ thB PrSBent MbHBAn viigo ﬁﬂﬁﬂsnifbnus
were use H vb@arhﬁbn\’a' Alsefidn p&livo taklmbBOGNder.0f Cel I lines -~
Pr oducg,sng Imeric Anti bod| es EI even illustrati ve cell lines secreting ...

chimeric pyMehIREtRSDosePér diginion T IHabeRP PAIbbAYINt chai ns, made by the above
exanpl es were deposited at the Anerican Type Culture Col l'ecti-on” (ATCC) on

October 19, 1988. Specifically, the follow ng cell lines have been: =
deposited (1) CH44-1: a cell line havTang4CC49 VH, CC49 VL and- constant ..
regi onsof | gGlL (ATCC No. HB 9884); (2) CH44-2: a cell I|ne havi ng CC49 VH
CCA9 VL, and condtant kgRgleon of IgCQ (ATCC NO.CHHB| 9880); "(3) CH44-4:" a cel I,__
| i'ne having CCA9.|[err] CCA9 VL, [and 365997 EI oSt ant | regl on .
ofi[grr] (ATCC NJ._9877): (4) ﬂ%“ 23R | (47 Eows _.?\ ABHYE R VL, T and”
constant region df [ esibdd, AT CC Noas.d8882)22.145) | CHB8s 2:' a. cebt. [i rl.e, hav__l___ng
CC83- [ r] CC83 \IL, anduwenstan} ftxsgi n 6B4[eyr]313 | 194 |
. - Spleen 135 | 049 032 | -0.16
Kidney 1 139 0.62 038 | 0:38
. tumor 0.59 4.33 3.63 7.02
" lung 177 | o069 042 | o3t
“ Gl tract 738 492 | am | 232
carcass 44.83 52.19 - 3032 | 2406
whols body retention 93.58 81.00 47.14 - 4548
R -As shown in- Table 4, at approximately 118 post-injection, the percent of injected dose to tumor for -

CHB84-1 was 7.02 percent. CH84-1 was, therefore, efficient in targeting the- human tumor in-sitg.'This
demonstrates that the chimeric monoclonal antibodies of the present invention w_ere-afﬁcient for in vivo .
carcinoma targeting and thus were useful in in vivo treatment of cancer.

50

Deposit of Cell lines Producing Chimeric Antibodies.

Eleven illustrative cell lines secreting chimeric antibodies, all having a kappa light chains, made by the
. 58 above examples were deposited at the American Type Culture Collection. (ATCC) on: October 19,1988, . .
Specifically, the following cell lines have been deposited: (1) CH44-1: a cell line having CC49. Vy, CC49: V._,,_, A
and constant region.of IgGy (ATCC No. HB 9884); (2) CH44-2: a cell line having CC49 Vi CC49 V,and .~ .o
constant region of IgG2 (ATCC No. HB 9880); (3) CH44-4: a ceII ling - havmg CC49 VH. _CC49 Vi and__ o _' .




(-ATCC No. 9881); (6) CH88-3: a cell line having C083 VH .CC83 [err] , and
‘constant region of [err] (ATCC No. 9876); (7) CHB88-4: a cell’ l'i-ne havi- ng -
GCB83'VH, CC83[err] and constant refPdh365997&1r] ( ATCC No.: 9874) (8) 5
~CHB4-1: a cell line havi ng 0083 VH CC49 [err] and constant regr on of [err]
((ATCC No. 9883) (9) a ce ne avr n -CCSS
constant r e?% @gﬁg‘él%e y nd é g
QC83 VH, r P‘
CHg4- 4. a }4 ceII avrn i nﬁ tfegeo X l‘h ‘f
(ATCC Ng. & ac. % fi%&f Bie »
cel | linesg ‘?R&E o Uit 9, of §a7§)f60)'dﬂe% me a
single ill % H ng, pg%ﬁgtanp %f |g@¥?gltdcoﬂo %%),adnb Agch 8d-4: eSS Ch .
are functi %ﬁg b&&sﬁ'ﬂ}lbé V% 'dnd @briRtad rb J?Anrbf (ICemR, eifzs)t he invention. Indeed, '
Wwhile this | RKE Blosédl inkddorPR Gt BRCKMIBEGh bddpsiBy @iel colt Mibs Wepdiitdaedis Q&Cdbpbsned
speci fi-G, esRdinsRe b ikbR6ES a sihdle Mistrhiol 6 B REFEEIY! theGnverion aridi dillceitlinesiwhidhiees -
art that vendionafly 6Junage Sreawiin acicdpe ®aihb MRenticrD iibgbdDehilortibdnvbiition Basrbeen ddsoibed ...
departl Ng rdeml hrivewith Péfererice ansediiogibodifmerits1theragi piwitl bel apparantrie onolshilled iathgmrt that. -~ .
..'CI ar ns f or véiibie chargboatidmgpdificationsaotld bgmSiscthersin willibyt dapartingiiom [, sPRRandGRpe pfithe .~ -
L1 \_LU, NLadBkndéd cldimsant i body produced by one of the cell lines CH44-1 (ATCC"
HB 9884)15 CH44- 2 (AATCC HB 9880), 20 CH44-4 (ATCC HB 9877), CH 88-1 o
(ATCC HB 98BIms CH 88-2 (ATCC HB 9881), CH._ 88-3 I%@TCC HB@‘Z’ 76). CH 88-4 ™
(ATCC HB 9Stipims fodheéﬂlor'@maﬂwﬂgﬁé%}s*) : AToRECH, DE ARy GB, ekhdSrih: SE G843 o o
(ATCC HB 987 or. CH 84-4 ATCC 9875 | S
capabi ¢ ot ;j gggg oLt i m%@;@ﬁ%%‘mm oeh
famly. *25 B %¥-1 (I\ tsa R o B
anti body or g ¢€9 )%9 réo@vrr nl.gr@agawofrg%&ﬁay.
3. - The anti bq atg gmlyugaeo laim2, wherein the =~ . .
i magi ng mar ker | S v[err err 4 An anti body or antl body fragrrent
conj ugate SONGY dnfibday of Bl b@d?tfraerﬂéhl cBHjugatd lcbirding fah ABHBBAY orGintibobyiiframbnt. of claim. 1
conjugat ed t QofuddRAltdBOMbding MaRAL . S. The antibody or anti body" fragrrent
conj-ugate of claim4, wherein the therapeutic agent .is a 35 :
radi onucl i de, Therariibody oléinBiboay fragiient eajpgatsef aabuli2f Wieren the jniaging makerds I’félr ‘3" ‘z’ls--._-’-
anti body. 6. ™Tingerw, 5ked §7 Gur ° Gat'i*Hodi L rigeditRe efiTggat e of claim5, S
whereinsthe radionuclide is [err] [err] 40 7. The antibody or antrbody
fragnment cénjAngantieodpior antiapd iBgmenh eenivgpe cpraeriging grentirep, proRgiRody. f’?@%"ﬂbﬁs"@'"‘ 1
modi fier is menienteddxatherapqlie sagflycin or Iyrrphokl ne 8 A DN_A sequences . |
encodi ng ‘at | east a portion of an anti bod whi ch IE?rOf sel ectLver
°b

t 8¢ hThe tipedy el atibody; fragagntponiy rF'af"é °’°‘é‘ RgteoRRent 8
fﬁaﬁn'e”%fwt heragignu F"#-H%‘@’EPI&% ngﬁ . %@ 4 2. ?AT?:C HB. :

9880), CH4§ (A %HB 9877 frag ] %8 %{ - asﬂh
0881) | 8- %“}’% ”3 azsia'é 279 *

9883%, CH 84-2 E] % % %98 or 0%84 4 (ATCC HB
9875) . 9 Fhe-nBNﬁt.&ngmﬁﬁma}‘ fr n@hmd%,uge\wer SRt §, Ve RMAHE ARE & RGeS bpbnsat

| east a port | Qbairfel isPnetHotr&k8t8 Cadrénycin or BMBKIKEY | gderr]l gM TgA |gDor IgE .
10.. A biologically functi onal expression vehicle containing the DNA

sequence ofg. aRYONANRqEshceCéndddity 48 Idast OportibA of &k alibddy t whichs$ capatsel olvdelebtivbip @sacting

bi ol ogi cal | y #ithcpariad antgenroe astigemfamiy)iand ixsingf coathisadrin i, of Bie cbl lined\ Ctid4-1' (ATELC h
producessan aHB iob@i] yCHAS-2HATCER BB $88D), GH4d-4dATGChHEB 9817), GH 8fet (ATCEIHB 988 ATTEERB
9884), CHA4- 2(ATAT BB 986088603 (ATSE HBABTEA UBBSHMEATGL HB 9872) CBIB4 (NFGIE PR93). CH
9882), CH 88- 84-Z (ATCCHEMSTRELH) 84-GATGBHB 9Q7A7r@@1m-4%m HB g§1588- 4 ( ATCC HB

9874), CH 84-1 (ATCC HB 9883? CH 84-2 49 EP 0 365 997 Bl const ant lon - -
of | gG4 (ARCCTIMODNA sgappnce (i plaim B guhpreingthe. spquerip ipacodes, fon gt ipast POty ¢ Gy P?

and cons®ant P@gﬁiwg@r—r ['e.rigA, QQ&M:GENO 9882); (5) CHB8-2: a cell line
haVI ng CC83 10. ?\ bro]ogrcally functro%arll gxp?e%?igg \?e icle corgammg thef DILAe_ sreuaence of any one of .cléir_ns_.:sl or 9. - _

11. A coll transformed with the biologically functional expression v'ehicle of claim 10.
55
12, A cell which produces an antibody as produced by-one of the cell Imes CH44-1 (ATCC HB 9884)
CH44-2 (ATCC HB 9880), GH44-4 (ATCC HB 9877), CH 88-1 (ATGG HB 9882), 'CH 88-2 (ATCCHB™ .
9881), CH 88-3 (ATCC HB 9876), CH 88-4 (ATCC HB 9874), CH 84-1 (ATCC HB: 9883), CH 84-2 .
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(ATCC No. 9881); (6) CH88-3: a cell line having CC83-WH—E€E83 VL, and
constant region of [err] (ATCC No. 9876); (7) CH88-4: “ “‘;
CC83 VH, CC83 VL, and const ant reg%& é,] (ATCC [@17\“\ mH \‘m
CHB4-1: a cell line having CC83[ert] fierr] and con negmonsof*[err]
(ATCC No. 9883); (9) CHB4-2: a cell line having CC83 VH CC49 [err] and
const ant goRgan fogith of RGE IATCATNG o8¥0); (4 TF88-1: o cbid lindHabiAg By, 0T8S 9, land EdnStatasyidad
CC83 VH, &84 (heee No.cusel)ce)cHaat a @iTing haviriy ¢oBs M, CEBIQ; dhe cordrtBpgiontdidgte11)
CH84- 4: aaTet Nol9888; (BipcHEsD: 4658 3ind/Iving©483 6 10CE3 W Ghdionstdntuabion GIdgGNAYEC Ner I ]
(ATCC No. 9896)/@) CHSE a poibiBe bvingNGGa3 tVik0GCE3SYL Rt coretabigegiomatighl (ATCG Na@e74xy8)t he
cel | | isne@Heddgpaseit ivd haingd&ses Ve CEaPUs mudzebndiant ragivh ol lghe (KTSCaYoe 9g8R); ) GBd-2 a
si ngl e i |4elidine baving FCBI Vip G642 ¥p @nd canftant regidn el oGk (ATIFCirs 9878) (19kLHB4-3: aeell lidei ch
are functha¥nai0CP3 ¥gFGARI \enendzgoastat region of igls JATRe Nof 987 Feandrfy Bridtédr: a icaltiined,
whil e thr'&a‘"r‘m% Yroﬁcfi’a‘é e epnsipplyegionsd dpGe (ARG MR- PS78Bhd with reference to
speci fi c enBtRIPREaRt Eventien isgpt toj he [gited i, scogs, &r"(‘?n'fe"t"ﬂeso‘FP@°%tR‘i' F'P‘P—?d‘hP lepasiied, ¢

Chat VA mpgd' f@smafwad ﬂr'rqlwrﬁ" g °&Eﬂi gl everfr? G g pich ao
departi ng:“‘fcr" Il few't in F@- g.g “ tron e rrbeac:.
CI ai ms fo :%F}Z‘Svl;r‘é% mm% uce it u%d sprl{ég %%ﬁ

(ATCC 42 (ATCC B 9880) 20 CHAd 4 (ATCC HB 9877), CH

88-1 (ATQQaHﬁ 9882), CH 88-2 (ATCC HB 9881), CH 88-3 (ATCC HB 9876), CH
88- 4 ( ATGEialid 1384 Yollowihgtbmiradting StatbiB: RF; 92) oH, B, F) ob, (TATIGWM, NB, §879) , CH
84-3 (ATCC HB 9878) or CH 84-4 (ATCC HB 9875) or-a fragment thereof, which
i s capabl € oh atdo8y biodsdey by ®AE bi 1hg coll lilds THAGT HATOU BB 986%), | CHAN-2QATGCHB (PB8D),
fam | yzo 25 CHA4-ARATOC HBO8FY), ©H 8Bt (ATOC \HES 9882)/161 188-2 GNTQLHB 08811 IGHIr 483 AJICA B
anti body or 9&78).i Gb@§-4 fAEGMBA98TH). CH &t (ATGD HP LR§AYeCH BE-2dATCOIHG 98g9)naH Lad:d.
3. The anti KABC U 981H phold B4 (ATHEHE 986N Py iiramept therpadi which, is gansble ohsejegtively

| magi ng mar KEFiavith @ parficyas priiperayy aatigemigmihit | body or ant i body fragrrent

conj ugat e, conpr i Si t he anti body or anti bod ment of claiml

Con) ugH chr_ D B ety Hosre Foigeo ERERe o NP APBYRS A0 AT 1
conj ugat e of°°'B‘I'9§ﬁ° °4an RAEOET ™ he t her apeutic agent is a 35

radi onucl jd Il L L& Q t R sy 123
ant i body 56?:!11, or anf‘efo“%agm% t % {gsf clarimq I%egﬁthg? |n8fn{ar er% E 1, ),
wherei g the radr onucl [ de S err [err he "anti body or antr body

fragment go bt ob iq I -
oG T o1 S o o ) Banort DHRLD oty '“f"s o 4 el O QEACR nE0 e

encoding at | east a portion of an anti body, whi ch is capable of selectively o

reacti ng §i tthe aanfiliody | ¢ UdnBilfiod@ NtagMent ¢uinjugad 1of &taint aaYi whgreinathe herapbgticc agdntliis) ad
i n onesnf t halicnedlibe, kiup@6bitlblicht tbspoAsEGhddiier, toxin oi-Ehoth&GalibodeeHA4- 2 ( ATCC HB -
9880), CH44-4 (ATCC HB 9877), CH 88-1 (ATCC HB 9882), CH 88-2 (ATCC HB
0881), CHb.83h8 a(itihdCorHB®EY Bagmebt-cBBgdte PAIOT SHRhGEGT Mp, rad@iiu@ide is T'APEC '19Bh,
9883), CH 84S, VATCERHYAQ87®) = ICH R4 e AMCC MR, §3M8)=Ior "thH 84- 4 ( ATCC HB
9875). 9._The DNA sequence of claim8, wherein the sequence encodes for at
| east & pbrt® ﬁ“Wdh‘Fb At ‘%efﬁ@'“gﬂi conjugais et Bl#im P |hereiar e R or | RiplegicplgfiesRapse

| gE. 10. A Brodifiggs og 1"‘57" ) E’faf“dﬂ‘éf’”é’ﬂ’fﬂ"@g%r on vehr cle cont ar ni ng t he DNA
sequence of el NAO e o
bi ol ogi ca | ym

U en O%I ﬁeasct) a porii an an; 0 nSfcaor se ive feaCI
<§i§‘ r'm.%n§f§n Aof ‘”‘ﬁ.r gcﬁté’ on‘;%c Tagld ch
e %{% ﬁs @;;zé
o802, 8%422( -e(ﬂtb ﬁ,r"‘ 2&30%5?59 ‘54 gl o

CH 84-1 (ATCC HB 9883 CH 84-2 EP 0 365 997 Bl *C L M

s * (ATGE HiRe DhAMequdnth 8r4cr§m(s’%me|hﬁhe98%8ance londotibsBidr 4t 16481 &porltbh 884 ), gene
* 13. Ay CONASIding 446, COIGM, ighl 190 of lgE. ant i body or antibody fragnent of cI aim1l
I n a pharmaceutically

10. A biologically functional expression vehicle containing the DNA sequence of any one of claims 8 or 9.

11. A coll transformed with the biologically functional expression vehicle of claim 10.
55
12, A cell which produces an antibody as produced by one of the cell lines CH44-1 (ATCC HB 9884),
CH44-2 (ATCC HB 9880), CH44-4 (ATCC HB 9877), CH 88-1 (ATCC HB 9882), CH 88-2 (ATCC HB
9881), CH 88-3 (ATCC HB 9878), CH 88-4 (ATCC HB 9874), CH 84-1 (ATCC HB 9883), CH 84-2
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-acceptabl e non-toxic, sterile carrier. 14. A corrp05|t|on conpri.si ng. the - '
anti body or anti body fragnent conjugate of any one of clains '

a pharmaceutically acceptable, nofP0SR5897Blerile carri erl

for preparing an anti body or antibody fragnment conjugate WWW\ ﬂg&ﬂ!’
contacting an ant i.bod | b s definéd tn « s i
wth an |ga‘@TﬁaHﬁﬁ?@éﬁ”&“ﬂﬁﬁ?%ﬂ%ﬁ?ﬁ: %g'ye%t"&%?%%g bcess for. preparl ng a-
r econbi ngpt pre sion vehic ris : 3

defi ned "%ﬁ %n? AL s'"ﬁ"rsc%aﬁ' éy a{%o n?%%(degfzgéfg%'ﬁ‘ge/g el eﬁfﬁ%g gA o

non- t0x1c erile cajrie
procesg for arl rans

EXPressi q %gjn&)suﬁ c%ﬁ\pﬁlsﬂg tﬁbeg'ntllgda oF Hifda Qragn’lJM &Jnﬁgﬁéjbftaﬂp b J?Qﬁitns 2@\@69“’5

Q
for. the folyuf figm Jafl\Fcl:: pial dhfoxicEskoridbanidr. A Process for- preparing an-
anti body or a fragnent thereof, Whl ch i's capabl e of selectively reacting

ormed host whi ch conpri ses |nsert| ng. .

With a Pagl A GHads @ r@ &Y aribidy GF Bntbadyl fagment Ronaaleattich aGmixses tntactgng_one

of _thepcel | artibdtgor &ttty Iradnishi es ddfinddiGBdaim 10ManImaging atket-is tiRBHeYtc agantl 4 - 4
(ATCC HB 9877), CH 88-1 (ATCC HB 9882), CH 88-2 (ATCC HB 9881), CH 88-3
( ATCC HB 183X jogesSlior pBopsing ATEGmbiBar® 8ipdossionClehigld whicli £oTEasssBisoH8®39: DN@F?CIBQPCQ L
( ATCC HB 987Jsfine@lih 8v-oBe $IATEDE S4B 90B!P 81) expressigh vehicle.CH 84- 4 (ATCC HB :9875) and
col{_ecting the produced antibody. 2. A process for preparing an antibody o
ant i body 1y Agpiesass o R {99%}99@ Ewppmed ihag WhiAh] cogRtiseR dnsering, Hip; Sras# o8 rvelitle: |“l§ody
fragnent of defired Incleim 19, e 3isHigBP AG nar ker . 30 3. The process of claim2, =

-wherein the im mar ker is [err rr] 4. A process for. preparing an
anti body @ ?'"‘aﬁ?’q °‘Y'Pﬁ§ﬁ’étfﬂ°t'g%ﬁ}ahag§%

of cl a®m

or ant| bodyAf ra nt Ofarm an arrlpbg'd o?a%' &%ﬁ@l@r@&%hﬁhh E (ﬁgelém mﬁdﬁﬁwﬁss
ram‘z& zs a radl o drug or

bi ol ogi Ca' f.§ h Es Xul @T Harya b%m-ato.wus 94B0), Eh@-p(me:ns of . -

claims, W“Sé 0|1iEJ§ dofl&H 882 iTCE i 9se1), ol @49 (aTéc HENGB7HY. ORGERSE Of g

e conprising conJ ugating the anti body '_

claims, \Ah%%bmé 4) &H@wrm ® 988812 Hrmnmnnm; ioPra4isATES HBPBZBX Ot €,

adri anyCi N @K sk RRDIMENSB75 HAd cdliectifg he PRASHE biibodyr epar I ng - a reconbi-nant
expression vehicle which conprises inserting a DNA sequence encoding at
l.east .a por i erocess. fdnprepatingd ad yntibedyi oh antibodyateeginest @hjugatd eotnrisiag’ y:om@atmgl g -
wi t-h a part iibbdyror antbbdyediagrosnt afriding & to dndmading magked bei ng. cont ai ned |n :one: of
the cell lines CH44-1 (ATCC HB 9884), CH44-2 &TCC HB 9880), CH4
HB 987) , 3. CAh®prodes¢ nfrmnraswm;he inmgingguapkel JKTELE T B Hin) R ;.""é%“ §7Q“A';:@® B,
9876), CH 8&*Ho,(ANCE B "“$Ry M °"TeH 84- 1 (ATCC HB 9883), CH'84-2 ( ATCC.HB: 50
9879), CH 84-3 (ATCC HB 9878) or CH 84-4 (ATCC HB 9875) intq.an exg.‘neﬁﬁl on .
've@/cl e. 8. ATPrEcast dR¥ cuepagng E‘l aptihody o P‘?éﬁyrf'apﬂé"tsc@ﬁf c ORI &Y RIS
| east %r por eMHAdYSr aa"b[’@'rffa]imﬂléﬁ’ec'aéhéé‘ﬂ? YoRuTP°tgmM 1 gA 1gDor IgE: 55 -
10.: A oges; for a er.apeut.i c
anti body ¥r B 'i°57§§ 5?' '[tl?be""ftih lﬁgapemf agﬁagggérd g%@% lnpf?lr ?ﬁ@g%%bg e
cl ai ms thrmo ?1' t7x' il 9‘?1armal eutical ly acceptable non-toxic, sterile y
carrier. g0qe IEJEGSQ %%Whemn the radionuciide is 131l, 90Y, 195 Rh, 7 $c2¥7Ck, 2BCanAle7Gdyhm,L S *
11.. A pyocesa Eeisngnemmmg' gl enghopred host ‘whi ch conprises inserting an.
expressi on vehi ‘cl e “‘contai ni ng the DNA sequence of any one of clains 8 or 9
I Nt.o a suf.t alab erobeds bt cidich 8] wisreinGhie driigor fbdlogiealirgsgonipmbdifiee tsimethotixath cadridaicih .or An
anti body pr aghghewheby one of the cell lines CH44-1 (ATCC HB 9884), CH44-2
(ATCC HB 9880), CH44-4 (ATCC HB 9877), CH 88-1 (ATCC HB 9882), -CH 88-2
(ATCC HB 8.8 procetiFoB Brefarighd GCorhifine@BPBiessicBiNoiBde nhlqmm-sqsmmw Di#-seguenge
(ATCC HB 988BjadinGidt Bdst2 OADTGC! RBadBEY) WhidHs Gapable ’g Felectively ©acHing wilh a eprticyler 4

(ATCC HB 98 ZBfgsnpr antigan rand peieg eopteinedin operof fthe C J5‘8§P'é446f (ATES HB PBasL CHid4-2
(ATCC HB 9880), CH44-4 (ATCC HB 9877) CH 88-1 (ATCC HE 9882), CH 88-2 (ATCC HB 9881), CH

88-3 (ATCC-HB 9876), CH 88-4 (ATCC HB 9874), CH 84-1 (ATCC HB 9883), CH 84»2 (ATCC-HB
50 9879), CH 84-3 (ATCC HB 9878) or CH 84-4 (ATCC HB 9875) into an expression vehicle..

9. The process of claim 8, whersin the sequence -encodes for at least a portlon of a- Ch. gene encodmg
- 1gGi-4, IgM, IgA, IgD or IgE. o

56 10. A process for preparing a therapeutic composition comprising the antlbody or. antlbody fragment of o
claim 1 in accordance with any one of claims 4 through 7 in a pharmaceutlcally acceptable, non-tox1c,
sterile carrier: : _ :
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10 reactlng with a partlcul ar antigen or anti gen faml .2, An antlbo

or antibody fragment conjugate conprising an anti body ﬂi“ﬂ Hu j "ﬂ fmllent :,. o
of. claim1 conjugated to an inagi n§Proa386897 BIS 3. T o
anti body fragnent conjugate of claim2, wherei n the | magl ng rrarker S [err] s

[err] 4. Use of an antibody or antibod fra F
prepar at i oH- dyPropets far pioparing atrangjarmed h ég g‘“ﬁ&ﬂgéﬂﬁfﬂ@ﬁ?? H’B'c r?g"ta'"'"g
ant i body or RPN AR clafhg %’rdﬂtgﬂtsi‘ . 20 5. Use of an ' - :
anti body Oé'aﬁl'}itl bt d¥?| °Hﬁ8r%’r Era&ﬁﬁ%%e?é Nggto clai'm 4, wherein the ther apeut | c

agent |s ug o ol'ogi cal response nodifier, - toxin or:

anot her a 9\9% ofly p.!dgﬁzeg% %A Qéh%e amﬁeémaf éa%@)nemzaeeeedrm)

ctaims, er il 4 dascd 25H 88-2 (ATLE 'Hial g881), CH 86-3: (ATICE HA -
7.7 Use of -an 9@?85'35%9 ¥4 QATa b éH aamnrcoane@éséy o b2 @Ambméeamhe:m
the drug or g& COMis @878) bEGH 815 PATORTHE bE/S) dra FERMBA iiiefvor wbich RCapabieye issledtvely

L:yrphokige. ctm% with\ aé&ﬁ%&maﬂﬁwﬁmm at “l east -a portion=:of an" s
ant.ibody, which i's capable of selectively reacting with a particular-

antigen or2.amigedf amirliyody aghdne tonfygate oraprisiegl an antibery cofanttobdy feaginbntiof nlelsi 1
‘CHA4-1 (ATC IdBni@8@d Jo anGikighgInedT CC HB 9880), CHA4-4 (ATCC HB 9877) CH 88- 1'
: AT@S HB 9882), CH 88-2 (ATCC HB 9881), CH 88-3 (ATCC HB 9876) P
(ATCC HBs 9874he a@iodyjor BnibadiCraomBntogeagate afidlaigy2, 2~hg incte imegiogmerker 'ﬁ—”f'e’ﬁ‘ é”'
(ATCC HB 9878}InoP*RoH®m. i Cuktes Fii. §8 5 R ™ Raygr sequence of claims,
wherei'n the seq uence encodes for at Ieast a por % -
encoding | @G[‘@Pr °|d A %gé‘ gjaim ﬁ'&h%glme?ﬂtp °f 3 i ?Q?Htg’l age" o
expressi on vé’ﬁ?’fﬂt@'z Pﬁaﬂ’{? &l °”’é’é‘lf 19 A reBR? ?gen‘[ ai'nms -8--or 9

40 11. Acell f | e
venici e of Coldngiae ‘"Z.'B:gj;ﬁn i b é%fﬁﬁ*:ﬁ‘érﬁzﬁi@@é%ﬁ%él?%%* gy
A

‘one of the cé |nes CH44-2 (AT HB 9880)", CH44- 4
(ATCC HB 9877059 ogéh %ﬁ'bgdy( ﬁ%ohi?fr t)acc&;hin@% c;fanﬁ '%Tmré‘iBthd5adronuch&b9831§‘l "@H
88-3 (ATLC HBosy b, s7gl, 2B, dhi e ATEL PSR /43R0, ThiuSHTe, $8MOBI bBRS883) |

84-2 (ATCC HB 9879), CH 84-3 (ATCC HB 9878). or CH 84-4 ( ATCC'HB 9875) TS
Use of thezanidslapstyaribodi o ardubedy frbgmiimsabrding toodisih &) viheioln tiecdrag. daxnme-calnrqs;homy

one of cl ai n&ndhrfbhémeghre%ate rddamybiabnipoghokinecal |y acceptabl e, non-toxi¢,. ...
sterile carrier. 50 14. A process for preparing-a reconbinant expr essr on- -~
vehi-cl e smhischA D¥ApeGueEs dncsingtat legst a FONIGN gleaprotikody, wiish é?e‘?ap?béﬂdof |3ﬂ' Eﬂﬂ'é'"@)f
claims 8 or 9vithiamagiceler antigen o% ¥itiger foraily; é'ldé°°'"§!5°"ta")!?d".
L T RSN R B R
de{ined in cl

ke " ¢ wE e i caa Rm B P eI G
Vertrag taaten AT
Ant i Kor per 2 %jf’?"%gnd@rgaerWhgg'ﬁ%eﬁqf’?{'c%ﬁm y%rlat?%&p?_@n o 8 Gu g gone T
9884), : CH44- 2 " CH44-4 (ATCC HB 9877), CHB8-1 (ATCC HB =

9882) , CH8§0 %ﬁ%“ﬂ@ cgg%gxpm%s%%ﬁ.ée kditeinfng Hd%m&%z&)ence%ﬁ% dhe br\Tdidks 4153 9.

9874), 2 (ATCC. "HB 9879) -3 (ATCC * B
HB 9878) 04! A B4i8Andorndd iR tibiAScaly fmnaexmeeroamofaam. der (das) zum
sel ektiven Reagieren mt elnem bestimten Antigen oder einer bestimten = - ..
Ant i genf amitkj & chipthieh bodiuces &0 antBody/ ABtgrddncadesy-one e the cell lines CH44-1 (ATCC HB 9884),

Ant i kor per f r agraie {AT0C HBAISB0)LICHMISIS@ACC GIBresny) ACH B0 (AROC iR 6882} (CH -88-2 (ATCC HB

Ant i k6r par f r agssey CHEBsh(AROS (HRUSETE)L CHOBSM (ATIGS HBA9B78i Gl 8411i (ATRG HBLASENJCH) 84-2

Mar ker konj uglAZce HB9B79),3:H girft (ARGC e p878)petiH 8arit (AKEF B B37Bagnent konj ugat nach .
Anspruch 2, wobel der bilderzeugende Marker 1251, 131j,1231; 1111n, 1051Rh,
153Sm 67CU3 Bsec theteptiady oriantiody fraggwnires c'aiIB‘BRéWPWQ#@"X @fe of claims 4 th'°"9“ 7

in a pharmacautically acceptable non-toxic, sterile carrier.

- 50
14. A process for preparing a recombinant expression vehicle which comprises msertmg a DNA sequence,
‘as defmed in any one of claims 8 or 9, into an expression vehicle. T

16. A process for preparing a transformed host whlch comprises. mserting the expressmn vehrcle, as
56 defined in claim 10, into a suitable host
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15 4. Anti k6r per- odor AntlkQr per f ragment konj ugat ,
odor: das Antlkorperfragment von Anspruch 1, der (das) an

t her apeuti sches Mttel konjugi ertER @865 897 Bht i k6r per - odo m&umuuwlwum '
Anti k6r per f ragment konj ugat nach Anspruch 4, wobel das the

i'ein' 20 Radr onuklid, ein Arzneimttel oder ‘ein Modi fi kator ei ner

Cratentansp
i'ngl or Eget:aeefpw.wﬁiggﬁe?%a%?%ﬁ? L Bn e e s kﬁhﬁ o MBS Cas
Radi onukLi 1, oY 05: P K. |m967 ' ; Rej
oo e, TR :rgrggg e st 0 iy %8

Ant i korperféaa, H 98 66759 bf-r &Q@é
Modi fikat or Hﬁg’ QQH AF :é@ls Biabek 9&%5 ’deﬁ AINF S6teRtivas! ﬁéagreren o
137 AHRRA od bnﬁ'er'Ebsﬁ Q,mgeﬁfamm@f iiist. ‘€1 nes Antr kpr pers, -

- Lynphoki n |,§kf§1

wel cher fahig 1st mt einembestimten Ant i gen odor ei ner.

“besti mgt e AfikérBENERIAMKSDS PagRlehtkohjugal, .rrﬁaeeéraremn Aﬁiﬂld‘bﬁ'r&ieﬁmﬂﬂﬁﬁrﬁdmmeﬂer R
~Zol'l'i ni on" Gre# AdsptudiT €/ @eHBas) GBéiden bilddddugindeh MakeHBNBEIO, ' CHA4- 4 ( ATCC™ HB a
.9877), CHB88-1 (ATCC HB: 9882), CH88-2 (ATCC HB 9881), CH88-3 (ATCC HB
0876), Ci338Aadtik§rperCodleHBatikrpattagmetikiBiligat nach( ABEBGsN 2, -woblB dm@?rzeumdlmrkem’?@c HB T
98U CHB8418, 'PBATOC 958h, 989187 O E1GaCER, A7 L0ATOs, FiRedadSI™Teist-hal ten * .~ S
ist.""1'" 35 9. DNA-Sequenz nach Anspruch 8, wobei die Se uenz m ndestens
oenen Tei4 AntiérperCpdeCARIKSHeriaamontkonjygptc yalgsspreksien_AntikSipgs, P gﬁ'e‘ A’!"WW'I"‘gE i

codi ert. 10vonEingRrésyitsesh (qaﬁiﬁkﬁiné‘??éﬂp?‘é'gc"&w‘@ eni ‘t‘5’|‘?§\}%h| keI “welches die:

DNA- Sequ_enz nacp el nem r Angﬁrtche 8 4 qrcﬁ 'ﬁé“ﬁf ‘{;si%?ﬁq ‘%ﬁ;ﬁ agai
die mt 0
t ransfBr ni reTEﬁ:]k?5 qg rz’%‘{q?g PR R 'H‘%Q% iR'ﬁ?'sc 7 T oduZ F"%
ei ner der zef ’H‘F e?% CH44-1 (ATCC HB 9884), CH44 2. 45 | (ATCC HB 9880}
criaa-g & mch%&ezdgs%%m 8681y, 1osﬁkl88-
3 (ATCC &Bﬁ%ﬁ, éﬁ%@ﬁ% F‘ipg%nzg ,177gg—5)&4 o sbelv] @i st 193Gk3) ,  CHE4- 2
(ATCC KB 9879), CH84-3 (ATCC HB 9878 oder CHB4 4 (ATCC HB 9875) L
pr OdUZI erg,. Aﬁt&arp&u%amﬁ&wﬁﬁwmmwﬁ]‘ugﬁswm AASHIucANS, | WabBip Bds adssrmudaSoder-~'-der
Ant i kor per f moagfRdt oifs GIdloGSEh ArtwortIMdtivtrédat) Atialdyin oder PinephoRizistut i'sch - T
akzept abl en, nicht-toxi schen, sterilen Trager. 14. Zusarmensetzung o
unf assends.d aNA»SadiUekzﬁ rdpemmdes'dmr sient Tell @inpe Afitikdrgere ntelcher| féhign ist: mit @inem. @pﬂmmt@e r
An-  spsaUche ARigen ade einer esstiremierp Atigordamiliet selsistly 2uieegietenisiodiart und inteinor doriZeliniemy .
sterilen Tr &Yé+1 (FSC HE 9684H rGHANR ATGG HE 19680}t G ATGG BB 987D 'ﬂﬂ;ﬂ AATCEER -
Ant i kor per f P8APMEHBES ATEGHE 98811 SHBGE (ATCC HBQS7R) o RHIS8E (NFEfe HB OB7H: LHEA |(‘?<1§rcper s
oder, Ant i koHEEBsAHIBAR (AT CG/{EL9879). GHR4r (ATGC 1B 9879) ?Hebf"f'e“' Wcﬁﬁﬁ@%%FW%?%ou- o
genden%Nar két odor therapeutlschen Mttel unfalit. 52 O it ety
.16 rfahren zum HersteII n e| konbi nant en sionsye das T
‘:'f§' % éj'ﬁ eug?rﬁerm\% gsgr f% eine % ens gédsert o

das Ei nf e

definiert, | ﬁ' éﬂsigeaéx‘p oM 'HS\? Sh9ESPaRNf aBt . . 17. Verfahr en zum Her stellen’
eines tr f t

vies , Wi Esé” b o Y 50 SRS BT SO RS

Pat ent ansprUc Ur foI genden Vertragsstaat: ES 1. Verfahren zum

Herst el | e, Yol gie Mildok DioRgiéh farikGsneldh ERSedsioRYSNNGL citinspruch Wamngataisitjst. f | hl g
zum 10 sel ektiven Reagieren mt einembestinnmten Antigen oder. einer R
best i Mt eye. Aatid, gRNYirA ANiIGrpes produgie,eie vonzeiiee dercZellidian CH44U (ATCG | HE $884)c CHeX2 der
Zel i nien ClEPGCIHE 98B0 CHIB-O@3AG HB @) -CRSE-AATCC HB 98823, (HBE-SKALCCHE JREUCCHER-
9877), CHS8-31ATET BB 9873)061838)4 (ATHS 81820874, CHB4HB(ATES HPB, 988BI3GHS-I (KATCC HB§879),
9876), CHB83-CHB¢-ATATCCHIS WG pyler MM&FG@WHB@M CHB84-2 (ATCC HB 9879),
CH84-3 (ATCC HB 9878) oder CH34-4 is (ATCC HB 9875), und Sanmmel n des
produzi er #% rZugemmepentayag. gmrassend/dery Altkdsper EW%‘N‘E@W’@H"@F el ARSRrYCh 4 i, elpem.
oder AS?i korbemereylipsh AiErRRiTHen Jighitoxischn, stellendI™é8% Konj u-' gieren sines

anf LI g? ; gﬁéfi n?grde rmesnlser'c]z(?rgg ﬁrrr]\ alssken aesr Lntr%gper ntd%)r Ar%igrpéwag%er% orr]uu%at%gchegrve%\n der An

sprliche 2 bis 7 in einem pharmazeutisch akzeptablen, mcht-toxuschen, sterilen. Trﬁger

~ 85 1B5. Verfahren zum Herstellen eines AntikSrper- oder Anhkﬁrperfragmentkonjugats, das das ln Kontakt.-_ P
Bringen eines Antikdrpers oder Antikbrperfragments, wie in. Anspruch 1 definiert, mit sinem brlderzeu-_
genden Marker oder therapeutischen Mittel umfaBt. ;
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Mar ker. 20 3. Verfahren nach Anspruch 2, wobei der bi Fderzeugende Ivar ker R
1251, 1311, 1231, "In, '0 Rh,' 153Sm 67Cu, 67Ga, -16Ho, \Lﬂ‘ﬁ““\l 8Re_
oder 99nfc ist. 4. Verfahren zum HeERBOBE 887 Bines Ant i kmmm R
Ant i kor per f ragment konj ugats, unfassend das Konju- 2s *gi ér eh de o

Ant'i korpers oder Anti korperfra ment s nach Ans ruch 1 an sin thera eutlscheS-'-"
Mttel.

RPR k olopr: QAL "7
Radi onukl 1 d, E?%e'}ir‘ﬁ'ﬁ& emef:t)gsﬁ'g @‘T‘ (ﬂer f'?'?’ké{‘te& Tegséqnsvgfgql Bla‘agtt: hen® - “oes

ant b L ?19 Yok Q.S?r?ggagﬂn %@ setr ﬂ%giﬂ%??g % g%ghEinbﬁ% gé%é}/% essaoqsv%pke, ,g
2' 2B1, 2iAt 153Sm 1231 odor. “in. © .
i st . 7. Verﬁamgagg mmmhm&aﬁgm ggas Arznel mttel oder der. ..

Mbdifi'kator einer biol ogi schen Antwort Methotrexat, Adriantyin odor = T
Lynphoki n it verffired zuMeHérstBIleR Neiril NAnkiISH Sk biie? Neirfels rmgnreﬁtkcustunnaat @ids) thhig zum
Expt essi ansvebsidkien Religdrén YIS cikéit Bestihmtolriandgeis) 6dbr GindtDestivhmienS0tigenmilie bt, %ekenn— e
m ndest ens ei padhnak@ich Si nes Anti kdrpers, wel cher f5hig ist mt: .einem. . - - .~
besti mt en Ankiltmerenctier de| ZelinierDGIS44HNATES) HBI9BS4Y o4& AI(ATIOE 148 DasRY, Cbl44z41(Ach HB
reagi eren, co#87@), CHEM U (ATGCEN2882)d EHBEZR(ATCH HBIR8EHACHSS-3((ATRTHBIBEBB Ships-4 BIG- 2. - -
(ATEC HB- 9880)‘"3 984 £HB4-1 ANTCC HEBO83R)7 GHi84-2JABCG HE ASTOL (HB4-3 (ATCC HEYHR'D)) odor(SHiER-42 o
( ATCC HB'59881JATCCHBRETS)(yng Sanpigh I8 pEduzienep Aothorpas.CC HB 9874), CH84-1 (ATCC - .-~
HB 9883), CH84-2 (ATCOC HB 9879), CH84-3 (ATCC HB 9878) oder CH84-4 (ATCC . .-
HB 9875) erft h¥prfabign zup Heysfolleg; ?'P‘*Efg%k@?gﬁ' SA Btiimerfragraentopiygats prafasspndcdps Konju-
Anspruch 8, V\%[B'(EP sfps ABkE RS 9995 foR Aqtkdraerizaomants Pash) Anspruabs! e-pigen Rldezsugendsn

wei ches 45 -4, 1gM 1gA . 1gD oder IgE codiert. 10. Verfahren, zum .
Her st el | 1 k 7
o d;f gasegf k}(égah.tehf&%% UB‘; E&R m&&’&%@%&%ﬁ&% ot ?’ﬂ{ ﬁif@%ﬂq‘ﬂnﬁ‘m*ﬁnﬁi %gr L

der . AnsprCche 4 | S 7 I n sl hem phar mazeuti sch akzept abl en,
ni-cht - t oXi sghQiandh Glrh [HIRNENAGHRE -Anfi@rpbel - odé(%t.@meﬁaagmkgj ol #aé%anosaa@%n,u-
transforg ert gireW\béd Stikiigtbs SHRBATTKINSYITtagRETs Seoh RSspRibIE1 &N fendadmlL eI nem o
der Ansprache 8 oder 9 enthal tenden Expressionsvehi kels in eonen geei gneten ..
W rt unfaets. Retaidh ashpnkieiion 4 Wisbel GdsgRsnabedtisdie MNitsh gia Fadieviuklid G Anelmittel. oder sin
Ant i'kor per, hetodtigtoesihdr biolgischemnanmwaicesin Tedn ddar ain doktidr- Ahtu(ﬁbpm HB 9884), "
CH44:2"( ATCC ‘HB 9880), CH44- 4 (ATCC HB 9877). CH88-1 (ATCC HB 9882)7

CHB8- 2 (|TCE MBfaDGBnych ABEIBEEh S, (abBOIBs HRAIOBRIBY 1311, E1R 85 Bh, (’M&CHB“UB*M). ‘7631-18% 1
(ATCC HB 9883)°’RegfiiRe, 2”%%1‘(‘:@ RESrodPloder 'Chadef3 ( ATOC HB 53 - EP O 386" 997 B
1.0 S1lIlI IDE R I.i 1111D1 W .
] 7. Yerfahten nggh’ Ansprugip:gyobgj flas Arzngimitial qdarreer ng'f'b%arsanebea!?c@hw
Eragnent. davoN'°t“8‘é?‘at(%9§§')‘°yﬂﬁ??’slém‘8'lﬂk\“\9%n Reagl eren; mit.einem. bestl

oder o "k RS MR M Sl e B

: Antwort

ém emem immten o
QP;[ LSQP%LBZ%@%’;{@ r elner be l—ﬁﬁ- ;C'K&‘lre s gr[:h in einer. de_r Zellinien
Ant i-kOr pgy f r agge %‘g ' gam’gf%"%m’ (gAT&gger-
1251, 1311 123, saas)ldHMQﬁ%H &gﬁ'ﬁc@ﬁ wai&@kbﬂsdﬂd\m bW o
odek.. Bsmlc i Sist, inléin E)(bresé(@fsvmmdung SI nes Anti kor pers oder :
Anti kOrperfragments nach Anspruch | zur Herstellung eines therapeutlschen
M ttels, . gakeNatabieo natAncprachis, Kaaj digiSequenz rdisdastin dinod ITpibsimes MieSens codiert, weliches
Ant | kdrpesrf r adperd BMalGASYM odanlgEapdiert. i sches Mttel . 5. Vervvendung ei nes
Ant | korpers oder Antikérporiragments nach Anspruch 4, wobei 'das 8
t her apeut i stherfabren zumNferstelion einer tivsapouiserion |Zdsamatensefxung, enfestend lderoa@#b@rrpder
Modi fi kat or eidprefintiprae Btvaph Apspivsh | in Obsreinsysmmeng, p reinemrdlor, Aarprlghe 4 bis 7, in
Ant ki rpor i st eingm phaspezeviiseh Rkzeptahle, nichirtoriashenettesileg deigerant i kor per f ragrrent s
nach Ansffruch 5, vvobel das Radi onuk]| il d ‘1, ., 90 105Rh, 47S ;

i E
212 B' ’ 2t 1A11. :5,1% er Ans;;!?t?che %Qﬂ:‘ e9 e%mmxpﬁrlgz:wmi elg?rt?ﬁ;mgggfgneten %rt uq'.;i?rpa?hst L

Patentansp_rllche fiir folgenden Vertragsstaat : GR

56 . . _— ...::_: S

1. AntikGrper, hergestelit von einer der Zellinie CH44-1 (ATCC HB 9884), CH44-2 (ATCC HB 9880), CH44- .
4 (ATCC HB 9877), CHB8-1 (ATCC HB 9882), CH88-2 (ATCC HB 9881), CH88-3 (ATCC HB 9876), . .. .
CHB8-4 (ATCC HB 9874), CHB4-1 (ATCC HB 8888), CH84-2 (ATCC. HB 9870), CH84-3.(ATCC HB .
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20 7. Verwendung ei nes Antikorpers odor Antikorperfragments nach Anspr
5, wobei|l das Arzneinittel odor der Modifikator el ner biol (ﬁ“ﬂmmr'ﬁgm m\
[

Met hotrexat, Adrianctyln oder Lynphokl FP 0385 987 Bihna- Sequenz, ik Y
ei nen Toil eines Antikorpers, wafgher frnhig ist mit einem bestimmten 26

Ant i gen oder ei i Nk o 1) i ' i leren ~codlert . .
9880).;, CH44-4 ( B O 7;,-5. -1 PA OoC. HB 2), CH38-2 (ATCC HB . :
9881), 'CHBS- 3, ( AfidbrpbiBodt ARkorpsiRrefitkdrfE & CurtiE s dhen AGHEPorkodb S fiogitins
GBa. 2 (ATGC HEL gt ok fkar i e Gt OWGhor ifiiod il A C S
enthalten Ist. 30 9. DNA- Sequenz nach Anspruch 8, wobei die Sequenz o
m ndestens ergnAntképér- 6den datikSigerfragitenRerfligitiach NRHGEES wobdb.der biltéHdugdng
oder | gE codi-er t21, 20 1l SRe,gissmlF7Eu nida, Bhe), I7as, Bqarmioawwrbisk_ef?,? das die
DNA- Sequenz nach el nem der AnsprCOchO 8 oder 9 35.. enthatt. 11.- Zelle,
die mt- dem bk oVegesiody Binesk Antistnpbrs cnderEANKE e iragmente madhe Anspaucth 1Ans [HerstaliungOsines.

é\MalkerDzs 1,

transforniert i therapelfischeteMitiels, adkeanasichush dyigft Kdoivgieren dps Safiirbers bdor WntkSwartagments

ei ner der Zel |l i a emtheppegtischesMiB HB 9884), CH44-2 40 ~ (ATCC HB 9880),
CH44- 4 ( ATCC HB 98592)8, CHB8- 1 _ , _ , : | E
3 (ATCOHB 985762:?"" dang. eines AptiSrasrs agigry Antikdy ments pecAnsimich dg wybei dasighprapeutische:

(ATCC HB 9879), Mtshoin Ba -qlpgnsiiel Biep pin Modifkaior eingrchiolqgischen-Agtyvort; ein Toxin oder-
produziert. 13. *KyapIREsHh P¥fes Anti korpers oder Antikérperfragnents nach .

Anspruch 1 i tLIUNE sl o33 antiksrSimae M den Lnspr che 4. bi s, 7 Iun'_.'_,;,-'s,'_
el nem phar mceu i AR MRt o oo R R S
aas

Ver f ahron zum Her &t el T en ei nés rekohbi riant en eExpréssrbnsvé_hi él s, das

Ei nf Qgen ol ney, Whblen {53 ZAntikBipSrs loBer ZhikB P8 mepR HRE GRS U B0HHei Bas ABhdiRkiGoler ~

in ein Expressi agwdaifkdts? lsinbtBiobigisehen Aftwort Methofieket, AafidyiA ber Chshbld €N - €1 nes

transformerten Wrts, das das_ El nbri ngen des Expressionsvehikels,”wié in - "

Anspruch 10 def DRASEduend, BieahiR@BtefCeihed MRl Ries/ Witk rpsré, lelcher fARRY BIWElk SRérh BBsimmien
Revendl cat isons patgen lo8d dmed thestienmitdn’ AtibenfinmlioSseleitinius reAdiererBicodiéeHundDlie. ifrBineCler

I T, U W XNL SBelfrfenICH4AM(ATOS HES9834)0CHIH4t2 (ATCC HB 8880), GH44-4 {AJOG &8 987, IQMBsHI (ATEC. - -

CH44-1 (ATCC HBHBSB43), CBaf/ATCC ATRCIBSHBCHEBY JATCCHAB! 976}, ACHBE4 HIBTCIB AR J9s74LHCHSA-1
(ATCC HB 9882), (ATQCE 988BATHB-2-HATOB 31B) 9879-CHBS- (ATCQNBE8TaBoded SHeA-4 (ATRCSB: 9B75).
(ATCCHB 9874) , eathaltemisty ( ATCC HB 9883), CH 84-2 (ATCC HB 9879), CH-"84-3 54 -
EP 0 365 997 Bl o ) (
CH 84- 4. ( ATCC- HBN&F9apen, (ach (f\nprrueh s (Hobe) dliscqapnz cpindegiens qinen. Telgiany Gwrfigns codiert, -
reagir - - sel e®PPRP& /A% eloAUl ot loGI5P%*bar ti culier ou une fanilie -7 -

d' antigenes. 2. _Anticar 0, ragnent d'antigc S COoNnj ugu6, conprenapnt yn. 7
ant 1 cor s gu o SRR rtberil ERFSEvarvar it g Tl ockety 58 cnpn A A Yodor o -
conjugue a.un marqueur d'imagerie. 3. Anticorps ou fragment d"anticorps.... . .
conj ugu6 sel gyl | ' 1 e . Lesest 1 -
1311, 123 11 2 G Bk itEn Eppinebfu AR il 10 FRR E5,
Tc; 0.~ 4. Aa 2BiePSie Uhel RAREBEH prétiufibH, wiP¥oR Sinefdr YeiferCOHIIIERPEE HB 9884), CH44-2.
| " ant’i cor ps OU {A1RGFRdes6), GHMALIGRTESHI 8879)) CHE-T RYEH A 0852), ORasl2 PADL WBlWes13: GHes-
agent th-~rapeut Bqaecc BB 08rd). CHBBRSATCC HE gy, tHed-1ATEE OB (883, CCHE4QUATSE HB s,
revendi-cat i on 4 CH8ANATCE WBEIB78) odey ERB4-4 (ATED BIBIBBTH) pro@adertun radi onucl i de, un
medi canent ou un nodificateur de reponse biol ogi que, une toxine ou un autre
15 . anti cot3p¥erwsndurig eingsoAmiktrpass bden cimtiibrpediagmentsciacip dnspauch U go Blbersigstiomung mit
revendi cat #on 5 ginetader Anprsiiphet bisd in einkinpphaumazeiitisch @kzeptdt@eh] nich@Rxischar) Steiten TrageC,
67CU, 212BI, 211At, 67Ga, 1251, |IB"Roe, ."Re, 177Lu, 99BTc, '53Sm

1231- oui | | i n.14pYerfahron gy Hasyiellen giges relseiphinenter) Expressicesvehikelso ey s dEnfligee ginpry DNA-
revendi cati on 5Seqards wiednrieem Jer Ansptiichefhrdat 9 griiniprs ingin Prrestinephikel amfalty onse

bl ol ogl que est |e nethotrexate, |'adrianycine ou une_|ynphokine. & N
sequence d¥ADN: VEiERISH Z‘égg“ﬁﬁ?ﬁ'%‘, olt frangfprniabian Vi dag dﬁﬁwE‘%%‘P?%cﬁ'Pi)@SP’eaiﬁ"s@@l@'s'“‘°
capabl-e de reagiT " ERPLD;AGENREN SiRNQeelgRPet It YBIE parti culier ou une fanille
d" antigbnes, :p et gul. est contenue dans |'une - B o

‘Revendications pour les Etats contractants sulvants : AT, BE, CH, DE, FR, GB, IT, L, LU, NL, SE
55 o o . S
1. Anticorps produit par 'une des ligndes celiulaires CH44-1 (ATCC HB 9884), CH44-2 (ATCC HB 9880),

CH44-4 (ATCC. HB 9877), CH 88-1 (ATCG HB 9882), CH 88-2 (ATCC HB 9881), CH 883 (ATCC HB .
9876); CH 88-4- (ATCC HB 9674), CH 84-1 (ATCC HB 9883), CH 84-2 (ATGC HB 9879), CH 84-3.
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25  des Ilgn es cellulaires CH44-1 (ATCC HB 9884), CHA4-2 (ATCC HB

9880 CH44-4 (ATCC HB 9877 CH 88-1 (ATCC HB 9882 CH 8
9_8813 CH 88- 3((ATCC HB 987%3) CH szﬁmg@mm 987)4) Em"mmm"l"l
9383) | CH 84-2 (ATCC HB 9879) . (CH 84-3 (ATCC :HB 9878) ouO o
| aqus! | 6 ?2722@ i@ie&%@”ce Xl ﬁﬁs‘*gtﬁﬁ@u rqevefn g tr S esebR s rsar
pour 9gGl -4 RAVoPYAVeF §i)® cufief ou s P EF 808+ essi on b ol ogl que
f oncti onnel \gﬁ rl‘fn Jngnt§ HHQ §o§u ﬂ?m%?elng\? ub 2t psdﬁusfr e 1p(sjtsék9ﬂ§

a 10

8 ou 9. 3; dr eur exp re SIon:
rg\ﬁ;'g'ﬁc?o'{:at I on

fonctionnel l e 'Ss Cel ul e qui. produi t. un
anticorps, @ONAMRc soei.ylf&, R d‘anﬁb@isqﬁﬁ ubgwbﬁsmcr@\leh&lé@brf 9s ds;lé%qulau G«ﬁ u&ﬂB
0884), CHA4-2 diihd BB8Q )1, Chig 67 I3 13, (W30l 17718 1o, HBLR -

88- 2: (ATCC 40 HB 813) CH 883 (ATCC HB 9876), CH 88-4 (ATCC HB 9874)
CH 84- 1. 1§ ARCQuirRS&3Yagm6ir Cahticdrps ADRIZuBIBord @t l'aﬁitdoﬁénﬁ fraghidntd"alkticBs’ SgfonOib

CH 84- 4 (ATCC rei3ndi8ifian) 1 cabBguéCGoumpgenit théapeutiquepr enant | ' anti corps ou fragnent
d-anticorps selon la revendication 1 dans un support sterile, non ‘toxique, - ..
phar macout i §uekntieprpsasideapmerth dianticarbs dotjugu@oieion A revendicaomd rdensamuell lagant hérepeptinue u,j_. o
fragaent d' antéstwr sdionugisie s médicement ob ymmogificateprciedfrpneechivleginye, ngtoxingiomen awre
support d¢-~ ri | aticorpsn tOX|que phar maceut i quenent. acceptable.  15. Proe¢=d6 = . .
pour [a preparation ugmglgtlcor ps ou f;a ment \1% ant i co s conj uggdinqw o
conprend | e ‘%F ‘g § ﬁﬁ?ﬁﬁj’{% %snl
defini sol on chmijg%gg?] G ik av ﬁ'ﬁ ﬁeeﬁs? U ﬁ%ﬁl aHPua 'é‘nt S
th-rapeuty qye. Anll?drpsPJu(}% ﬂent Q%}Mcmtr?c&\ q?éa‘ge?o‘\llé)gveqldlgﬁoﬁl E u| ugl 1§ mgg%@lnp& e -
recombi nant AUhodiffdbiEb pons Biofo deQEtl {r\gtreﬁat A
selon | ' une des reven |cat|ons ans un vecteur expre55|on 55 17.
Proc~dd poulg, | §sqnePFAUN Bdtatt Wm@ﬂ& G‘poﬁrf %Sﬁ&ﬁoﬁddaﬂhntﬁ&ﬁ?rq%ﬂ%ﬂ cab£b‘l%eE|& g
du vecteur d' exRERemérR AvecaEEAS hdritulie 8 U fadillé EWRIQSHeS, 6t lq@bstlSbntefl@tand!fune: -
hl't e- conwgnabl s li§fEes colluiliRs CH44-ERATECHED9E8S)/ CH44-2 (ATCC HB 9880); CH44-4(ATCG:HB-9877)," -~
11J 111111 Revemes-o@tTicons g8ady CH Isb-at(AToDNhE 88t L ICH 8843 (XECT HB B8v6).CHRIBACATIGC B .
pour- la pr eparsﬂn)oaHm-ur(Amu HB @835 GMIS4L wrcf;n-ms)l Glﬂ%emmmﬂ 987q1I0u.- GI3B44. - .
capabl e de rea@TeC gBl9&75).i venent avec un antigene particulier ou-une- fam [le; -
d' antigenes caractdrisa par le fait que Ilon 5 cul tive I une des
|'i gnees el Bul $farenge CARMN selon jaTEveNdi@tiangR 4yns lmmJQsé@m&cqqsp%&a)nomepmwon R
(ATCC HB 9877) S+ ¢y gdge qodatpeyrigGa-« Bk oA, IghloglgE2 ( ATCC HB 9881), CH. 88+ 3
(ATCC HB-9876), CH 88-4 (ATCC HB 9874), CH 84-1 ATCC HB 9883% CH 84+ HER
(ATCC HB 9878) Yectem dioxpression Hiefeoiqpe foamienmplpanterantia ue'méénmgelg funp deg fetﬁn@ca

|'on recuelle Y %\?\P‘i‘?ﬁorps prodult. tO 2. Proc~d6. pour la preparatlon d LR
ANt O DS Ol AT Dlrot MO R ERLUAS o305 RN aRToGPR GRS 10,

antlcorps ou fragnen anti1 corps se a re

d'i magerie. 3. 5 iQodi Ul BndcBrob, SHARE] ik B4 1one GRN éew .réecnmr HPSE
o mager o SEiARg g ,cﬁ%aa%ﬂomf.’hk%cé  §7m, O TAToS 39255%‘11@@%3*'“

177Lu, 18gRe, p@ @H ¢cc LB 9876), GH 88-4 (NICC HB 9874), CH 84-1 (ATCC HB 9883), CH 84-2°
.. 4. Pr oc@tﬂecaetsem& THBHIATCT HB B878] dITHGHS AOCERABOBYS. agnent .
d anticorps conjugu6 dans | equel on conjugue |"anticorps ou le fragrrent :
d' anti cor ps tdeCdnepositionaiosip@aent tanticbrpa ou ragraenn i'aritibepsogeion d uendicdlion IPrdmseniesupport '
sel on | a r evensérieahondoxighe, phamecdutigqyereént héceglaie. t h6r apeut i que est: un :
radi onucl4de, un n6di cament 20 ou un nodificateur de r6ponse o
bi ol ogi que, 1funGomposiionccomprenant tanticoes amfrawm‘anﬂ@rpsmwaeelty~é1um1delsaevendlcations 2
revendi cati on %7 densig syrpertairilg, aon togusriermeeRutiquament sacpptalley, 105Rh, 47Sc&
67Cu 212B1, 211At, 67Ga, 125, 186Re, 188Re 177Lu, e9niTC, 153Sm 11 ou
“I'n. 25 7.15pP8e%8 é@%é’ﬂ %?PaTa‘éP"rdé{?éﬁ'lfP’@é Py "§ aiorp pé qubcomprand laRoplags
| e nodi f i%at eufrBMPERR, AL dgnel Baperes £Spmp S, SHl6N agepndcatipn é‘d?"i‘"ér‘f?é’?aﬂ’é'e‘ﬁu
ie ou un agent rape!

une | ynphoki nedimager

16. Procédé pour la préparation d'un vecteur d'expression recombinant qui‘comprend '-I'insertion _'d'un_e__
séquence d'ADN, comme définie selon I'une des revendications 8oug, dans un vacteur d’expfe‘ssibn
65 :
17. Procédé pour la préparatlon d'un’ hbte transformé qui comprend I'msertnon du vecteur d'expressuon, .
comme défini seion la revendication 10; dans un hbdte convenable ' ; .
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0 Proc6de pour |a preparation d un vecteur d' expreSS| on
conprend linsertion d' une sequencEP @ 38DRSTBAant au noi nsum m ”m
d un anticorps, qul est capable de reagir 30 sel ecti '

-anti gene artlcul | er o une famlle d a | genes, et qui est contenue dans

l'une des ‘?é""&%?‘?“ﬁ ‘F"r“é’é'“@ﬁ'&sﬁ' '}iT HB 9884) CH44 2. (ATCC HB: 9880)

CH44- 4 ( 9877 T @g& -

88-3 (AT o B 5 A 84 2

(ATCC (8 9875, .-5%1 @L%X%glg %?ﬁﬁg %E&JH%M“: %@HM%;% 3 ° Aere un
88- S

yore
vecteur d' exgr aTec HY sue8d @H%@- QRYdceHE 6869 BH @abBI(RICOHB: §@f6P'@H|§3que|

| a sequence GRBHEES), @He@l(ﬁﬁzmséﬁw tHen-2Gtot msweHmmmbmbw

| QM | gA, | @98014 (ABJC HB 9875) et que I'on recueille I'anticorps produit.
............................................... . . 10. Pr ocedd pour
prepar @t | DN PRcsHs HorGE P@Hdrition B'uil hﬁlbﬁﬁeﬁﬂﬂ'@mmt@&mr)@ﬂedﬁugﬁé doné iequet prSconjugue AU
fragnment 40 un anticalpsodutfiagraénd 8'atieorpsiselon kearadhdicetioron 2 bin s@iqosur b"imﬂgeﬂedes o
revendi cations 4 A 7 dans un support st~rile. non toxique, '
phar macel& i Gweérérssion decwpandibdtion. 2, dans mméﬂj'@afp@ﬁurdl"m?ﬂe%}”dt‘f“bﬁz‘“’td"ﬂh "Ff@t‘-e L
t raigsf or me §Ism.E0m FGad®iHoi Hdur t5iRer* e gn “VEet eur d' expreSS| on contenant I e
sdquen®e d' ADN sel on 'une des revendl cations 8 ou 9, dan oo
convenabl‘®. Prsédtapwiiy P(?B%’?tﬁﬁg“bé’l‘}'F°’PSE?‘effagﬁ‘Bﬁtdraa't'PPr8ﬁf"§‘gé ?'eq‘@?'l“"‘“g"e -

Anti corps pl¥HEARs QY4 fraomantd'alicarpp e igsqvandication ) &, agent PUYMEATCC HB 9884) -

CH44-2 ( 9880 CH44-4 (AT ,987
88- 2 ATg]__‘,Cﬁ§ ‘g:g dﬁ (:( ye $I ntmél' ﬁ@jn @%ll%f%@%ﬁ%ﬂg&;)
AL ( ATCEUEO@teRRyT doioep bip ’55?’?5 WIPY (ATCC HB 9878) ou .
CH. 84- 4 (ATGL KR ARA 5 redbhalchtidl BERins %u&% PhidrofcideCddf 128Sy, CopRblzg, decy dagi r
sel-ect i venerha oV gs 15 séiy lsgeenenp,afsa-rccu Sn i23QL 1R e fam|le d anti genes- 2. e
Anticorps ou fragment d"anticorps conjugue conprenant un anticorps.ou. . .:i
fragmepnd #' PrdcsddVelh la GRhEEISES, Yans lequblay RBdItaa@itiod e &omﬂpwgueépansamuommweur
d“i magerie. egle Msthot@Retd) Badibmyfcina girewsl lyrbphakide. cor ps conj ugud selon la ‘- o
revend| cation 2, dans |lequel |e marqueur: dinmagerie east 1251, 1311;: 123]
"11n, 1058h Prack@Spaur 67 préparaBarCelun Gedtmir UBxprésgion t@brﬂenanum@ommmﬁmm% d'une EP o
0. 365 997 Bbéquence 'ADN codant au moins pour une Ipppipn Qun jentiqgrps) pd c8st Gppalilege réagic © © T
anti copps. owelbat hgveeluemtigé@ gicujig @numeéam'mm%‘a% Phfi gst ﬂ?""P éa"s Pune.
pr 6par ati on dgs U;W faires, CH 1e % %ﬁ“&r(‘f‘ : 9877)," i

Ty o1 o b ot Rk AT PR o cﬁrsa- N B e W%g%ﬂ?h

T evend| cat i JATGE HE3RTR). T’a&ﬁﬂ'é qotpur I'YPREHON h~r apeut i que est un radi olnucl i.de,
un:: mddft Q te r LR AHCan V)

Tl PR RN M e i G
_seJ on la. re\? é s 3 le le radionuclide 10 - - eat -1311,

90y. 105 Riy, FQ’JC@& &chy dratidh » ¢ 1Bk osﬁizﬁléraﬁguu&dﬁgbn%narﬁa aﬁﬁ’&ps & fraggbent
G, 4 53Sm'anﬂc?e§>£ cQLIa diction /4 seidhi l&hegaesl iVondlcaibhsadh i7CARAPEN SUppdrt KRG Mbn .
d"anti cor ps t@&{ﬁb%ﬂﬁa&eﬁqﬁ&néﬁad’cemﬁml catlon 5, dans | aquelle | e medi canent -

ou le nodificateur de r~ponse biol ogi que est |e mithotrexate, |'adrianycine .-
ou une | ynnireddéaepour lSpréparation d'un hbte transformé qui comprend l'insertion d'un vecteur d'expression . o
L. . 8. Séquenterenda sdghbnce d'ADN selon Ilwoe drs revaediqatins B ow 9.dlacaundieicomwepeble. qui. est . .
capabl esde reagir. sel ectivenent avec un antigbne particulier ou une faml]| e ..
d" ant i gbnBsvendications pewr I'Etay gortragtantisyivant - (ilhe des | i gn6oes cel'l uI ai res CH44 1
(ATCC HB 9884), CH44 2 (ATCC HB 9880) , ATCC HB 9877) ATCC '

HB 9882), “1CH\nggr Jignsegesliy) @fesc
9874) , : CH 20°H44'4 (A}CG H A?@:%Bﬂ *BQSTFG 8 TCC
HB - 9878? ou @P)BQH%B@‘S en I;e |- ﬁﬁl es c able de

) m| ) ant| ﬁ ne-. por

r evendl cati O(Qlectwement avec un %l”&é F(’tgg%':a“ ““

‘2. Anticorps ou fragment d'anticorps conjugué’ comprenant un antlcerps ou fragment d'antlcorps selon |a
56 revendication 1 conjugué & un marqueur d'imagerie. . : .

3. Antucorps ou fragment d'anticorps conjugué selon la revendication 2, .dans: lequel Io marqueur
.d'imagerie est 11, 1311, 123), 11in, 1°5Rh, 153gm, 67 Cu, 57 QGa, 1‘“"Ho 771y, ‘“Re ‘ssﬂe ou. 9". Casir o e
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CH-d' un. gbne codant pour 1gG -4, IgM IgA IgDoulg 10. Vect eur
‘di.expressi on biol ogi que fonctionnelle contenant |a SWH ,"I

I".une des. reyendica- : tions 8 ouER0365997 Bt ~~~—~~~~~ nm, m
A _ S 11. Cellule transfor nﬁe avec Ie vect eur- d' expreSS| On %i of ogJ que
fonct | onnel I %t'§el on J a revend| .

.I ‘une. des I| %g Egll'e c?r% 'a Lfr%h% '%%g?éff’f;;& g?grzt@gu °“£n§§{%ﬁ

9880), '§877), CH 88-1 (ATCC HB 9882), OH 88-2 (ATCC HB.

9881) . 5 o b b ook %A Fnchs (G recoms
i eos. 3 § R S e i L
HB ,9875) 3 to U'hh ﬁt@%ﬁcg@s e |"anticorps ou fragment d' antlcorps de la -y

revendi cation 1 solon |'une des revendicatfons 4 a 7 dans un support: st

rile, non bOoXjfitaton PUNCNtIGRAS WL iralaRAEddnticuessepbfalrévendicdtionB; dahechéuqllﬂltrradlcﬁluclude

prepar ati On  cistier, Ve 108RY, S SRQOU, &1285, 20 AL, 7 6a,0Fh 1°ARe) 192 B T3 LY, Eqmrsssm T I a
sdquence 40 d' ADN, conme definie selon |'une des revendications -8 ou:9,

dans un vet: difiisatidnedpy swisirsnou fla§mBit alabtbdrpp conjughié sqiancip savendicaton P, densHguelie e )
t ransf or mi. daméslicemenyetu lormadificiious decrépanee éaloglweegspﬁeeméthetrﬁxatedmnnrcm RP une .. .

seIQg | a revedymiheldng. on- 10, dans un h8te convenable. 45 5055 57
R |-

8. Séquence d'ADN codant au moins une portion d'un anticorps, qui est capable de réagir sélectlvement
avec un.antigéne particulier ou une famille d'antigénes, et qui est contenue dans l'une des hgnées
collulaites CH44-1 (ATCC HB 9884), CH44-2 (ATCC HB 9880), CH44-4 (ATCC HB 9877), CH 88-1
(ATCGC HB 9882), CH 88-2 (ATCC HB 9881), CH 88-3 (ATCC. HB 9876), CH 88-4 (ATCC HB 9874), CH

20 84-1 (ATCC HB 9883), CH 84-2 (ATCC HB 9879); CH 84-3 (ATCC HB 9878) ou CH 84-4- (ATCC HB:
9875). , _ _

) 9. .Sequence d'ADN sslon la revendication 8, dans Iaquelle la sequence code pour au moms une port'on‘ .
‘Cy d'un gdne codant pour IgGi-s, IgM, IgA, IgD ou IgE.

25 A
~ 10. Vecteur d'expression biologique fonctionnelle contenant la séquence: d'ADN selon I‘une des revendica-' PP
-tions 8 ou 8. S . :

. 11. Cellule transformée avec le vecteur d'expressuon blologlque fonctlonnelle selon |a revendlcation
%0 R
12, Cellule qui produit un antlcorps, comme produit par |'une des lignées cellulaires CH44—1 (ATCC HB..
9884), CH44-2 (ATCC HB 9880), CH44-4 (ATCC HB 9877), CH 88-1"(ATCC. HB 9882), CH. 88-_2_ (ATCC '
L HB 9881), CH 88-3 (ATCC HB 9876). CH 88-4 (ATCC HB 9874), CH 84-1. (ATCC HB 9883) I_-.i'.__Qﬁ-'Z_.-w _
- V (ATCC HB 9879), GH 84-3 (ATCC HB 9878) ou CH 84-4 (ATCC HB' 9875) o

" 18. Utilisation de I'antlcorps ou fragment d'anticorps de la revenducatlon 1 selon I"une des:re':v_endip_a_tipns"4 ST
3 7 dans un.support stérile, non toxique, pharmaceutiquement acceptable. '

e " 14. Procédé pour la préparation d'un vecteur d'expression recombinant dans lequel on-insdre la sé_duen_ce o
o 40 d'ADN, comme définie selon I'une des revendications 8 ou 9 dans un vectsur d'expression. '

' < 15. Procédé pour la préparation d'un hdte transformé dans quuel on insdre le vecteur d'expressmn, .
o - comme défini selon la revendication 10, dans un hdte convenable.
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