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heavy ,chain mutant nouse nyel oma cell line, J558L which expresses only
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presence of human | gGl protei n Since the human ganma 1 constant regiong
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ant i body-1sYYEBTERNBYQTTANAYSIBIt | gen expressed primarily on human carci noma

cells as follows: The vector described in FIG 3 was linearized at the

uni géie Xoe|husipq Eeayy ¢harp wagy
cel |'s B{pstemdiat apals
net hod$8) 9outhapee

IS SERRTBES R STIRsIRS)
waghep sa"%‘?sésf’ﬁ'i'dﬁf’é?js%ft‘m droadrrdjay {ftef p4 hourgips
[err] (BYesEdxpgef o b M Yeqaenty eart alatrory eer

| i ne L20 which produces a nurine |gGl

BFI1BHBIBE YT 1 x
S| s A & AlRLl %I at els

in | MDM 10% FBS nedia containing 2.5 ng ml (418. The plates were fed ever

2-3 days and after 2 weeks all

wel | st2ner e screened

T

1 g&' (Cgll) flanked by the
and the neomnycin resistance gene (NEO®

The plasmd was |linearized at a uni que Xba |
kb r egi7@nCiefRASCEEBIZATION iOH EXPRESSEDICMIMERIQUL2HEAYE CBBINTUri ne | gH | ocus,
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_. the production of human |1 gGl using standard ELI SA techni ques. Goat

Nt i - human |l gG (Cat. #4132 Antibodies Inc., Davis CA) at a 1:10, 000
ilution was used as a capture r@pqgg{s,oegrgi{ goat anti-human 5 |gG HRP (Cat
HAPOO9 Anerican Qualex, La Mrada CA) at a 1:6000 dilution was used to
etect. Al .5 positive supernatants were verified in subsequent

LI SAs atsespeshmples3ing the pedant chillireni.20. @S perfied sntigody 29t Bemo diGa trextkinki anth paified

ari abl emyriegiLléh 9§ meresdagatniad by hottiohu ot the nresdnch gihvametcg@iettiaect\eyd elctiophosat ei n
an onl yts LPrQ’B '\*é?;'&jlﬂ*ﬁ'rﬂﬁa?'werm'rcfbetwg‘ PO A% The ol vees fignsiared teatitrqoeliolasst er
nitiati ‘E?He' efisellys g\e "?,SPH Wlarvrsritasked with 3%, noglel qrg millin PBG Stained witheqosy on
in G4f8 E%rig g W G. Sgn |Frapgisco G $ad dipvpleppdswithi 30 fmect-giiarg-{ napthol

i nt egr at 15 M gy f8'93§§'5‘§/ed for production of human 1gGl by ELISA
10 (Tabl %% %@# é FREQUENCY OF | NTEGRATI ON EVENTS WHI CH

RESULT | 15 | NT EVENTS

IZESK')/%LL %,‘TIII% ';MERurmIqr&LweErv Elél;l' %em(\)/r\%l‘ :-Iz'{esd t\c/)v HU Gl ecnflc by fﬁv%?ytometry
(Table Hl)} as The sa Ies .used for wes rn blottm re assa ELISA to etermme the

20 The faoﬁ&uﬂa&vofq&unké sk f B0 PASaUEhel Thhs ?ﬁ @&u%on

densi t Y, @B Give Gorf f'bﬁqﬂ'}%ﬁ\@yy h}s@t Bigd gt fOQQ:e%Vf?

human | Q%Is%ettahel@@c PloE. N SALY &, L8A B§763§7663?wé?£ Q@Jba@& |n:|thé ﬂ?e 0750/0

Mor e fs& CaatidodiBX PEIEAEEE (BF Sheliib)t B BEGrirdRE Bt Q€L wasAdiToxP L Mhishd" e W | a.lu{bnt(

product i detiapbt ckEABEt hEGuiih BGBITCTARresEdirBH1adcl SMAS) (CRITAS. 8 %rancit e ogdggest

t hat an av-eoageydFIBeTaG0YyBUIRYanECA | By arddQig’ 2hailsgedic) kR BEMMSES AGk Y., TheEN

af t er clmepantpns Weetthaneddshddi thes, raesgenli@lach balypscosiuter dy@inatryrinr rnaveaidrebiuman
| gGl, 2Bsnal Bévoksge smeasi Davdl licTrenekesgived drs Okabhed flididsedncp sdaised (Faeofor
theg)mheeacl(ﬁe;btaéonl ). Cells fromparent wells producing human [ gGl were
plared at limting dilution and 12 clones from each parent were assayed for
fproductian_of human 1gGlI (hul gGl) (as described for Table 1) and nmouse | gG
{Mouse 1gG (m gG assays were carriggagpgt ydgi Ng goat anti-nouse |gG (Cat
#1070 Sout hern Biotech, Birm nghanmmAL) and goat anti- 30 nouse Kappa/ HRP

(Cat #0Bl1 141-85 Fi shexNnBictecdpPESY PNOEDY OF \NUREBECAWHUr € and det ecti ng

reagents 30 r eBERCY icAIN GesMERScargosARYIBODIESDl e | 1. Nunbers

given are of clones produci ng hunman anti1 body, nouse, or both. TABLE Il 35

3 PRODUCTI ON OF MOUSE vs HUMAN 1 gGl I N CLONES FROM L20 TRANSFECTANTS

PRODUagl NG HUVAN | gGl PARENT Ab cdngd gGl M @881 Tarded gGl/ nl gG
CIONE 0 hulgG 0 mIgG 12 a-hu a-m '

4 7E6 7E6-10 1 1.0 0 0 11 8Dg5 6 0

0 12 8F8 2 2 8 8H12

1 8H12-8) 139 45 0 38103 7 0

2 35 8F8-8 10 9F11 1.0 0 0.5 1 39 1%19F12

1 9 _40 11 50 7. 2. RACTERI ZATI ON_.OF EXPRESSED

cH MeRI 8 REAVY cHAIN 7. 3P VESTERN BUdT ANALYSI S 42 The Human

heavy ch&P8-3&s shown to be s@rol ogicall.distinct and i2n the expected size

range by ,\3estern blot analysig of superngtgnts from sel gcted clongs as

foll owas: cultures nearing the plateau portion of growth were washéd and

resuspen®@% n serum free medPa. After 24-Mours the sup@rnatantsifere

har vest egheddiaal yzed vs. 0.1 Mo[err], |yophy ized, and resuspendedsin 5 nmM

Tris, pH 6.8. Aliquots of 12 EP 0 315 062 Bf these sanpl es and the

parent cell line L20, plus purified antibody 2H9 (a human | gGl protein),

and pfirified murine L20 1gGlL were denatured by boiling anhEapgesence of

[err]-mercaptoethanol and el ectrophoresed through a gradj Snt acr gm de gel
e

rangi ng between 10 to 20% The gel was transferred to ocel lu
_ 7E6-10 0.4 0 3
sp WL20 o} 0.4 2 3
‘'media 0 0 2 2

55
Thus, the parental L20 cell line most probably retains two copies of the productive heavy chain allele,
only one of which undergoes a specific recombination within a given cell. The production levels for clones
expressing only the chimeric antibody was found to be on the order of 5-10 ug/ml in 10 ml cuiture
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paper el ectrophoretically. The resulting filter was bl ocked with 2% nie
. dry mlk in PBS, stained with Eﬁ%tstﬁo %gt‘i -human | gG@ HRP (#10501 CALTAG
San Francisco CA) and devel oped wit g ng 4-chloro-1 napthol (Signg, .
Louis"MD) in Tris buffered saline. 7.2.2. FLOW CYTOVETRI C ANALYSIS 10 §
Bat h t $uperharamesrat &oa glateslr phaee df g@dthwer e al so denonstrated to be antigen '
specific by flow cytonetry (Table Il11) as follows: The sanples used fo
west er hi2.|SOUTHERN BliTeANAS¥SI§ed by ELI SA to deternine the concentration of
murine and human 1gGL. Dilutions were nmade to adjust the concentratloné (in
ugi M) t Southeys bioy pratysis fuging f4 eiabe pragiiie tiery huweal G#li demdnigatedxintegration espbeificl 1 dm 5
t he hufRSMeE ifEeMMphieivesn gt cefl fines Rrogugngidivingr IgGhnwith thege differpoigapzynes.cleBamiit |
Acad. S8giwas (1apoeg 340 3ostrperp S theviaragt seprenerain dhe Li2A pepetal free herplore ¥inserian pf20 15
ant i bolif &Forpiehienrsslyr piohe sl &Y i Grredied A praguse agBany Hiciragmestd §-5okb whighd
st a| neW bligizeR of PCEPTeRer THO B fT2QrieRt YRS QPsEved in aarh I PERGUANSAHPEN BGhan | gG FI TC
%Eelg |§Rtgllocyanat e) (CALTAG San Francisco CA) or goat antl-rmuse 10

[ ngane CA - heavy and | i ght chal n speC| fic) for 30!
m nUt es q’%e m ne L-gtg' a b%g ar éo(r)nn W|th th preru\\A%ean the i esyuc am ded and
t o G 2 S b

anal yzed A hd_wn

In T blegn ly ny % &% ;EEE%Y ch eénsia 495.&&%9%%& &%\sﬁ ;«ﬂ” 15
\})Y II

vide an&/@ ec%r%@troﬁ%' R8s |GEN
SPECl C| TY OF MJURI NE AND I N CH| MERI C L20 ANTI BODI ES LFE Ab COI’]C

2981 Target 30 CLONE TABLE IV hul gG _
[err]-hu [err]-m 7E6- 10 _ 1.0 0

25 % | ADCC OF 2081 TARGET CELLS MERIATED BY MURINE MAD L20 AND CHIMERHC HEAVY CHAIN L20" 2
0. Immunoglobu@9 Corik (RgAbB- 1 ADCC of 2981 Target Cells 1| O

0.1 L20eres 32 7, 8F8- 10 8% 0

0.4 120 7E6-10 2 10 gLOCB > 53% 0

1. 03 . MAb L20 2 31,40 nl.20 31% 0 =
L 0 Nore 2 ) 180 medi a 319 0

3347 TarsdeeorFeleymageyies) onver r] - m 7E6- 10 0.4 .

0 7 350 n20. 0

0. 4% 2 3 nedi a ( %
0 7.3. CHIMERIC 120 HEA®Y CHAIN PRODUGED USING 3 DIFRERENT MARGET vEUTAR L20 cell . li ni

nost probably retains two copies of the productive heavy chain allele, dnl

one of whifottheumdmplgOes have SpeiCanbthe plaandibepitadd io FIGM4A e intraducs We hursal Cy1 The
pr oglu cexprnint enughes hybidome | celisele20 esqpltiess B thy prodicyort dfchumin ralit icbimerid hdamdghainas

f ound nrefeibse Plasmid e wapr trhasfectsd ie IhOridegyargell fing L2Qresgiting i 4 welle pbgucing hEFG M B15 062
Bl supei$ferseaytobampoximpely giGirtegrefiopheesie: of growth. 7.2.3. SOUTHERN BLOT

35

ANALYSI S 5 Sout hern bl ot anal ysis using a probe specific for human

[err] 18 rQQHﬁTWG‘Tm QWMEWP#?&}:HEQ GH4|N$ 5 fragnents in comon

bet ween aI | cell 1i ngs roge%ctl n humat}8 vmg’t h théee di f&ﬁ@gg{}\ gn’z ynmes «
ABam H ' Dr‘Fs\f ﬁ ?fﬂﬁ‘{ ; %}%‘?‘% he L20
porenil i % W c@a ik apgﬁz" he

C'l'l anta en uman
La[)get %é\:sme t rgsué)éﬁ gf 8% e ratio eve se c lm were \‘\{E )
nyb m&& § Al qhe.r i) 1Poind RANERY anﬁs SRS R lorS R B ceOne |
Jin ern t from the qell lines mdlcated or Media), washed and counterstain W|th
10 7. 2e|tﬂer 0 Mﬁ%"r\ﬁg ;"d? gHM htprﬂodsg% £ év 9 dedBved, Wﬂa@eidvﬂyt h t he
pr ot ei ffbwt@t%ﬁ\btl:w REIEs &e‘éh@'ﬁﬁ InCrabig &V Vhecslﬂﬁérﬁhtsfng were quantitated by ELISA for mouse and '

human IgG and values are given in ng/ml. Fluorescence data are expressed as linear fluorescence
equivalents. .
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‘?:tivi‘ty i n an ADCC assay (Hellstromet al., 1985, Proc. Nat|. Acad. Sci.

FUSA 82:1499-1502). As can be 1 romthe results in Table IV
gAY

changi ng the heavy chai n const ant to those of human | gGl 15
provi des a novel effector function to this specificity. TABLE |V 20 ADCC OF
2981 TARGET CELLS MEDI ATED BY MURINE MAb L20 AND CHI MERI C HEAVY CHAI N L20
| mmunogtotuftm Comrc X TerTi7m) ADCCof—2981
Target Cells L20 8F8-8 TABLE V

0, - 0,
E%)sto 7E6-10 ANTIGEN S CIFICIT% OF HEAVY 31% 53% MAb

& None* CHAIN CHIMERIC G28.1 SSUPERNATANTS

*Ef fector cells (lynphocytes) only. 30 :
30 7.3 E‘Eﬂ IY‘EI@EC L20 HEAVY %Igg PRODUCED gﬁl G A DI FFERENT TAI_ A VECTOR

31%

In fur | es we have anot her p 1d, depicted in FHS- 4A to

i g roddddkthe human [err]1 exéns into nurind?hybridoma cells L2@ resulting
i n thejgjgduction of human | @3l chinmeric hegegy chain 35 pegt eins.

Pl asm d 4A was transfected into hybridoma cell line L20 resulting in 4

vel | s #ftucing hul gG in an B8 SA assay of ddproxi mately 700 i A€egrati on
events.3pgd CONSTRUCTI ON OF CHIOVERI C (8. 1 HB4&VY CHAINS | n anot gr exanpl e
we hsave:\, Sl(ea(zj the plasm d shovgk in FIG 3 to ggonvert the nuri ne, ybri doma
cell line 8.1 (Ledbetter et al., Leukocyte typing II1l, A J. M chael ,
ed., OMesti® Univ. Press pp.33%® 340 (1987)) t® the production of Santigen
specific human 1gGl heavy chain by the sane nethod. A single experinent
resylted in 4 hul gGL producers out of 864 integration events. These cell
lines were identified by ELISA, verified, and then tested for &ABir ability
tobina&3m.gonsilar B cells anfollows: hun@s tonsilar B cellssgere

i ncubahﬁad.vgst h super nat ant f'rcHn the cell lin I ndi cated (or Media), washed
and codffittf¥tained with either goat anti-humah 1gG (a hu) or goat
antemouse 19G ([err] m as previously described, and analyzed by flow
cytonetry. Results are shown in Table V. The supernatants were quantitated
by ELI SA for nouse and human |1gG and values are given in ng/m. '
FI uor escércresulta egriradamopstiatecmyesetatias of antigear sppdificty 5 eresrdibody Gnoteguie wedriegias. 55
14 EmaigGl shim@2 hBavy T#Bl.E V ANTI GEN SPECI FI CI TY OF HEAVY CHAIN CHI MERIC

28391 SUPERNATANTS cLFE CELL LINE hul gG
m gG 9. CONSTRUCTION OF CHIMERIC L6 HEéVLﬂjﬂNS 11F10 0
87 _ ] -9 1F11 ] _ . 97
89 The recombinant target plasmid d te FIG. 4B was transfected into murine hybridoma cell ﬂ‘@ L6
91 resulting in a single cell line which e H§5e,10 clones stably producing chimeric heavy chain {iythe
86 36 absence of murine heavy chain). The agti gz as shown to bind to human tumor cells and to n%%iate
aral to

0 that of heavy and light chain chimeri <§ed by conventional recombinant techniques (Patent

L
Application No. 684,759, filed Decem 21, nleatent Application No. 776,321, filed October 18, 0
8.3 1985 corresponding to South African e )_?ﬁﬂ issued December 20, 1985, and references incor-
Q_Jsw porated therein, 25 e results agaln denonstrate
preservation of antigen specificity for an anti body nol ecul e bearing a

human 1gGL chineric heavy chain. 39agle cONSTRUCTI ON OF CHI MERI C L6 HEAVY

85 destruction via ADCC with human effei r E; amore efficiently than murine L6 (Table V1), comp

- CHAI NS
" ADCC OF 2981 TARGET CELLS MEDIATED BY MURINE MAb L6 AND CHIMERIC HEAVY CHAIN L6
immunoglobulin Conc. (Lg/mi) ADCC Of 3347 Target Cells
L6 787.16 0.01 : 83%
L6 7B7.7 0.01 82.5%
50 MADb L6 0.01 58%
None” 0.01 53%

* Effector cells (lymphocytes) only.

Southern blots confirmed the presence of a 10 kb Ava | fragment, and an 8 kb Bgl Il fragment, both of
which hybridize to a huCgt probe. These fragments are consistent with insertion of the vector plasmid at
the target site based on previous mapping of the cloned genomic L6 heavy chain variable region gene
segment.
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The reconbi nant target plasmd depicted in FIG 4B was transfected |nt
nurine hybridoma cell line L6 rEBQI31P9§281 a single cell line which gavif
rise to clones stably producing chineric heavy chain (in the 35 absencg

nurine heayYordsBaiifbbntion "€ n n ndntos 0 e unor cell
and toﬁﬂﬁﬁibn)éﬂuﬁer@@&%tuﬁ%i (:gr;%(.bpt. Sscir.h \M}hég g) ¥ne d Qse I;h 3nples

ef fi ci Rt luXctiba@ edliValeREar Qvut(u g §co it ln%ere[; » r njlflc hO ng:h

| i ght GR&ititn BRHdBEdN 16 thoBe BHoWH YhEEks %e@ﬂé}&ﬁmll'& e 4 S&Q‘ag
( Pat &ntiroritfel tbreguing @8schieion 684, 759, fil ed Decenber f 4 an aten

Appl i caeil es Maployéd by, adectdante WihdndFréseRarverdtidn 26985 corresponding to South

African matybridtom8HTETOIR 8673 Jal@0lcBgREANEbriddRa LEIBSuciRWodo8bRI SA6RS Lbager - 40
por at ed {alsedesignatedBlaid VI ADCC OF 2981 TARGET CELLS MEDI ATED BY MURI NE MAb

L6 AND CHiHyERIo®a AENYWMB @RI (Alsd_designatadriytyidofad L20) producing monocional antibody Co4)C .

of

Eues

([erw]/m) ADCC Of 3347 Target Cells L6 7B7.16 i
0.8/ Claims 83% L6 7B7.7 0.01 |
82. 5% I@Eims for the following Contracting States : AT, BEQCR,ILI, DE, FR, GB, GR, IT, LU, NL, SE 58%i50
None* 0.01 53% *

Ef f ect dr A @pthed fpqt iane@53 chimerig antibegit Meleqyleptogpesingonf i rned the presence of

a 10°kb Av& [rersPSUeen etioodycProdycing qefl lipsgrith |2 target yepigs pampritiest h  of  whi ch
hybri dize to ')(if rﬁ‘?J °’ﬂr98'ff’et° mPH'E’saeseﬂYe&W?‘%“gaﬁ@”Ebﬂ@i‘%ﬁnwy fiodysed Pisiee t i gn
of the vecto tar?et site based on@prew ous mappi ng of tHe

cl oned geno "Eb a@‘a Yt ‘ﬂ’/e)'/‘cec'h‘)gpf?g?)’é %Bﬁc«%"drw i?ﬁ”‘ifj‘é% aé%ﬁ’é'?ﬂa"“@ﬂy sequeE‘P’EO 315

062 1 The Sg I%.g i f gn[?en ene. mOQP S ¥he N? m L ed I N, S50 %
errbodl ment s, dln npies Wil %‘ﬁy PR ¥hdld s‘?%'f' J'ng'i’??d? e |
Hlystrati ?d?§el m Q‘tt wﬁiépﬁgéuﬁesqae éhh‘ﬁer-c ant%gc}gln%necqnd any methods whi ch

are functionally eqw v ent are w thi %ii s inventi on. | ndeed,

vari ous. nmgideine@bdcoramg &f cidihQ ih ; '
deses i bededmrgghéw o,vi ,J,dmgoh@,%%p agﬁgﬁ%?ﬂ ? %ﬂtsﬁ%%’éée tﬁai %&J%Fgéﬁ%gggwn@gf rom
t he foregoi ng description.

5 Cel | 3l iTne sne@b® b@y@flg itdlclae ok AAIBE Bie WplaBorkdABgdnb e&eHs o QYR8 BBy Hofstant)
Hybr i domaeghhGEpdribntiterest.( al so desi gnat ed hybr| dorma L6) produci ng nonocl on
anti body L6-20-4 (al so designated L6); and b) Hybridoma ATCC HB 8913 (al
desisgnét dtle npthed ewording R0Jiainp r2dd whithite rapReSieangine amtbddd @Al ¥ny@ B toxiDhormone,

10 d ai ngre@thefagie of inkert he f ol | owi ng Contracting States: AT, BE, CH, LI, DE,
FR, (B, GR IT, LU NL, SE 1. A nethod for the production of a chi rrerlc
ant i bOE} The Imethat eaccowrsptm gaimgt in18hich the anftally seamersé de bé myditie comprises the
antl body "ﬁfaB'aLﬂﬂ%@e'??eP’Ia FP°ﬁﬁéthﬁﬁePfh a target vector conprising:

(’ﬁ) a_repl acenent gene to nodi f}/ a sequence encoding a portion of the
ant i bolty TB¢ 1?9(? ek aren '“9 frociqing|§ in whigly heé‘?ﬂ?"?’l‘?"} gepe teagogest a speedenibedhwrisilicogous
to a sec(S {S0R PRlgLEEY adj acent to the antibody sequence to be nodifi ed,
20 a ene nodifies the antibody sequence via
sit spegkj bl Jﬁ%’f’@'ﬁg?yc'mm T thfg heeBngY AerUPsh 19 b Dedfigd capRISESH) heewt ect i ng

Mransfecta Y™ whi ch produces the chineric antibody nolecule. 2. The nethod

accor danend MefhbdbbrliingBo WP tmhqnétgb%w B& 9&% CGobdu08 Jofified;
conpri Se$eg%n§6} ﬁ@&é,a%é?t o tlhe ﬁéL:Gl) c eqlien r]} mologoi.l%eor\r/eme or switch
20 3. The nethod according to clai m cl!1 t he repl acenent gene encodes

a serond 1A ethedl Yccoing tieBiaint €4 ARicHOthe Bﬁ’tfbt)bﬁgbqhé?@é 8% mc‘;"t‘ﬁeu4 com-mges %&;ﬁp d
accor di nghdirgeid.ai m 2 i n which the repl acenent gene encodes an enzyrre,

toxin, hornone, growth factor or linker. 5. The nethod according to claiml
in whi t9h Thdreethort acbardyg ®6dkire 90 which e tdigetl sdquéde %Qﬁﬁblbg%%totmﬁ oY dhrdofhRé 6 T egi on

gene, or irkorpadiacephto tthedigeahain gene to be modified.
50

U
o —

11. A method for the production of a chimeric antibody molecule, comprising:
(a) culturing a chimeric-antibody-producing cell line which was prepared by transfecting an antibody-
producing cell line with a target vector comprising:

{i) a replacement gene to modify a sequence encoding a portion of the antibody produced by the
55 cell line, and

(i) a target sequence homologous to a second DNA sequence adjacent to the antibody sequence
to be modified,

so that the replacement gene modifies the antibody sequence via site specific homologous
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35 6. The nethod according to claim5 in which the repl ace |
a second antii body variable r qport i on thereof. :jﬁuﬂaﬂﬁ m i L
according to claim1 in whi Cﬁﬂ%ﬁg %ﬁ%l Eody sequence to be ” ,”!l'

- conprises a heavy 40  chain gene. 8. The nethod according to clai 7 |n
whi ch trieepréahigBtens@idGRE & beSirh@ETh SR By ltd dmboliments dBdiossdVirt B e&a%q,lepns or

| Nt rvdiRs agihee@atastoot sifife iEskuYons BBdiferg BSpettd obBe Mshtidn 28 anytetflods Wag, et hod
acc ardl fungfiobally Glggilvaient arenwishii @le dchige amithishiadbyticne uREC ribd MediEdhd 6dng ONMpri ses
a | iigyattiog lraadditigre ethosbGshoWrhandriesdribell Bazaio witli bagprieappdrent 1 tBosk Rkilkiicthe ke £ ar get

s eqUemake fosgdingessoipieos to V, D or J regions or introns adjacent to the

5

| i gHtell itegierppigreddn eerotganagnith theapdeser® vdrtion &enet hod for the production of a

chi meel dybiemahOBRC WBI 8¢ laiso dediensted divprigomé 48) reaghdingr fgngciepal antibody L6-20-4

chi rreﬁ'seﬂamqa@ég prdoducing cell line which was prepared by transfecting an
ant i b&Uy¥erigaRPRIGCHP E%F’I(a'fpl dedionpied iyRidpmp A Pogusing morosiAfA F@'g%’g 120i) a -

ré’pl acenent gene to nodify a sequence encod| ng a portion of the antibady -

r oddd®g b
to '%'@éé?ly

so tha eacoed ga D t s the' antm bondy sequence via site
sgemf ggq %éﬂr e %fe :ecgt')s' mpn | nvention is not
i ch
| nt ended é/ne ust rati ons o %ﬁgnt“%s%oec dzé,%?mﬁﬁ&, %vent
and any mi‘ub QQ Eet%&&hheﬂfoﬁxo%ﬁ%ﬁd 95&5&&0;@9%«\(&&&&&&&5%% 4By Sddgerig OPE
this inven bPRoditdadeed, varrous nodifications of the invention in addii

te thos €505 @he AREICRRAT ighRdmbafiedi e Wnkibod S QUERceANP Alic Rpecti® HoheBGoUS K 1
in the aktondinafichoivitdiend or egoi ng description. Cell lines enployed in

horl}
ahbmowamgactgfaj%tswf&% ety SIELO B e modi i e,

to
are
i on
of
i on
ed

accor danegsewitng o thastigtasemdtn grodsedtthedhintene antbddyhydasciiloma ATCC HB 8677 (él o)

desi gnated hybridoma L6) producing nonoclonal antibody L6-20-4 (also

desiynatecrdethdd) sccadiog )cldity Brin eidcrethe\diGEodyBe@RIR t¢ bd arifde sorymiagsedcohstiot | doma

L£0) pregidugénagormmedioh deebf. ant i body L20. 10

10 A ains Cains for the following Contracting States: AT, BE, CH LI, |
FR, 3cBThegprethqdraccerting Mg clairg2 in whigh the tr¢piaderhent genk enqereschLRSEdnd igntippdyscopstantrer i J:
ant i botegiond1 roglign heregbnpri sing: . 15 (a) transfecting an

ant i body-producing cell line with a target vector conprising: (i) a

r¥pltac e'i‘?e'ﬁft“ €orHiIR0 PRI ¢ 1y wiigh e l‘ﬁ?@‘%’?ﬁf‘b@ﬁ“ﬁ@“"&d‘ﬁ&f‘ EPYMeIPSt AXMSM: i bog
produc‘é'&""'ﬂya N &I 1ine, and (||) a target sequence honol ogous to a |

DE,

y

30

to .t
o Hhal™ [leed aEiecle AR o Baby e bied? PR S SR it oAb
:Oec ?aéi“ ef?ﬁ § "Ce Orapon%enle?goreconbl nation in v?voenband (b) sel ect| ng a

transt o6 Ak, k&Bm LEA S0 WA ! Rl Bl AP LR oy ol Tt PO

accor diddfn toP a poabdthdredsN Wi Ch the antibo uence to be no
conprisés a constant 25 region gene, or a portion thereof.

2" 3. ThembRidRdordRs ¥ SRt hQuichahdinbddy s8klefdd  BE mb@NlaaGRPRES 2 88N encodes
awSecophinggahd.body constant. region or portion thereof. 30 4. The nethod

according to claim2 in which the replacenent gene encodes an enzyne,

t oxign, TROMmBaMEE accgiddigitd clair ¥ @Y wiich thé itdegst sedwencé iehdmiobae tavcDr diongwitcd ¢l ai m 1
i N whi ehicthe irmnbs oyt seielbreectad dose wibdinfodigel. conpri ses the variabl e region

gene, or a portion thereof.
45 9. The method according to claim 1 in which the antibody sequence to be modifed comprises a light
chain gene. :

10. The method according to claim 9 in which the target sequence is homologous to V, D or J regions or
introns adjacent to the light chain gene to be modified. '
50 :
11. A method for the production of a chimeric antibody molecule, comprising:
(a) culturing a chimeric-antibody-producing cell line which was prepared by transfecting an antxbody-
producing cell line with a target vector comprising:
(i) 2 replacement gene to modify a sequence encoding a portion of the antibody produced by the
55 cell line, and
(i) a target sequence homologous to a second DNA sequence adjacent to the antibody sequence
to be modified,
so that the replacement gene modifies the antibody sequence via site specific homologous
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ES 6. The nethod according to claim5 in which t he repl ace ene codes
second antibody variable regigp,gf%sogaaRQrtion thereof. :mitm Il””"l |
according to claim1 in which thé antibody sequence to be :
conpri'ses a heavy 40 chain gene. 8. The nethod according to clai m7in
whi ch t he t@tgeinaeiiiaced the chitoill Dimdp istekpradsedly tie trapsfectadi celt imer @gi ons or

i ntrons adj @riestdting e thimeritaatibpdr nalbulegenend aitre. nodi fied. 45 9. The net hod
according to claim1 in which the anti body sequence to be nodifed conprises
a | i ght 12 Thé metgeshascordiQy toTkeim frest b vebich dtrediéhimeprie entibedyimplegule FOMERERSR Y3 ar get
sequence iregion ohmirog origin ang a\gonsPnigeaion of bghasresigidr i ntrons adj acent to the

| ight chain gene to be nodified. 50 11. A nethod for the production ?

chi ner i 8 dhe Mpberechesring ig14@im & Shp H"s'r%e(‘ chjmegic patigedy fpplegule comprises a variable

chi meric- mormg’/tom%amﬁ f‘?g‘“d‘@ﬂmf i9 TR (45 pr epar ed by transfectl ng an
ant i body- rodu0|n cell gb t ve tor com

étﬁ‘éd :[m or % dulp e|l hn? G {a Pb
e e o ﬁe e vtedcwthqh Ylonoél f Ldbody NN gy

ar e equence

homo! ?gggﬁrg ECQ% & P'fa.ésebwﬁsmem %ﬂk@ a;gt.btoey %Zg fcé. 99§o g{g&ﬁ@g to be
site, peénc? p"s 0 o ous Eé’ g anH% reco?vbl nat| onol n vivo and
the ¢ | fETAl &Q Jtcpggyp"gﬁ expressed by the transfected cell li-ne; and (b)

i solating tg r% Ecgﬁléﬁt%el%ntb infd@flya SRLECH bRGIRPIDEARR of b drkibRy plduced ibg arket hod
according tgeCiigim1 or 11 in which the chineric antibody nol ecul e

conprises a(uYéifan%bsleQue'éce homolo§glils @a ﬁcoMNMﬁqﬁH’nb@dﬂcﬁiﬂﬁh tee B0ely aeduerncedd on of
human, or i gi Be mddkiea.The met hod according to claim1 or 11 in which the
chimeric anti body nol ecul e conprises a variable region joined to~a enzyne,

t 0XN-A, bRMOBEthe gllowing Coaticting Gtatd i Bker . 10  14. The method according to
clainms 12 or 13 in which the antibody producing cell line to be transfected
conpri ses AHBIBET¥ teraleqios ditacinwiic intibdge MYESE. gproPrEirgduces nonocl onal

ant i body L64a2@andfectiiéhan Fikieodyretodesig zeltiise ¢ithg targst vertgr qePisSor 13 i n which the
anti body prod@eirericerndnt gdnp tremedsy Beequerareneding d PRI tnedationgy godugedy the
deposi ted wi t¢¢!fiteeandTCC and produces nonocl onal antibody L20. 15

target vect or(")c%)‘ﬁ@?tlsg‘ﬂhﬁgfe('PW'%PW%}?Iaa%?é??érﬂ”"gs@%“qe&d‘ﬁ‘ifﬂf )V‘ee?méb@é‘h%eﬁﬁeé‘ce
encodi ng a poP®f BRI an ant i bod lggced g a ce and (ii) a

t ar gt sequé‘hé’?élt ﬂ?rrr‘f?rf"a 5‘ 966‘9 m %5%’?‘1’@3 i s'gcgp 7 oot e

ant | bOdy- Se{%@g%cg gaEtgnslect twha d‘[mes the %gnencCIa E%Bmog{:ul he follow ng

Contractlng Ion of a chineric antibody
ol ecul ? ﬁom‘%{hoé gdlnzé) clalm 1 |n &H%,)h tFnJ ?n?&{d?%&dug&e%M&f@@%p‘%&%h%t cell
l'ine WI h (;ngqregee ?0 Olhefe I'SI ng: 'acenent gene to nodify a
sequence ent ng a portlon of the anti body produced by the cell Iine, and
(i) a Gargeln.He64LaaRg M@gpuﬁ.eﬁ o R pRBSHRACG NGNS @R ABERd aktibagiedthstdnd t he
ant i body sggiked 6&idnanens. Modi fi ed, so that the replacenent gene
nodi fies the anti body sequence via S|te speci fi ¢ honol ogous reconbi nati on

i N, Viyos. and n(ehbd sRbRAMY t@eid 2tid amaT ©6 tepatenwhi goe picodhs @e sndyine, tol, hermbe,
antybody npdvecutie.or bikerThe nmet hod according to claim1 in which the ‘anti body
sequence to be nodified conprises a constant 35 regi on gene, or a

porti on st heneedthod 3accofdiy twetiddi anc elichd tha antitdy Iseguence th ke vippdiEed eofeprises the

r epl acenentarigpenegicpect oz @rivethered. ant i body const ant

45 . .
6. The method according to claim 5 in which the replacement gene encodes a second antibody variable

region, or a portion thereof.

7. The method according to claim 1 in which the antibody sequence to be modified comprises a heavy
50 chain gene.

8. The method according to claim 7 in which the target sequence is homologous to V, D, J, or switch
regions or introns adjacent to the heavy chain gene to be modified.

55 9. The method according to claim 1 in which the antibody sequence to be modifed comprises a light
chain gene.
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_ -
region or portion thereof. 40 4. The nethod according to claim?2 in which
t he repl acenent gene encodes %? {S@z 1tOX| n, hor none, Hmwﬂm u&u}uﬂﬂum
l'inker. 5. The nethod according to claim1l in which the an
to be nodified conprises the variable region gene, or a portion t ereof
6.. Theo. N Adthod 660fdthig N@) clkith Tih Ahidh Theltitgedédubheb RenomBIPYoas ONE M ordBBGoRRE O s a
second arfiohdalgent & thé@lhechai@ ger@ito bédmodiiepor t i on t hereof. 7. The net hod
according to claim1l in which the anti body sequence to be nodified
conpr it esmethdadantlye H@duction obdnetiimerig enibody3nolettie comeprisiogt according to claimi{ in 7
whisch t he (@ avligdng asehipeeicremtibedy-pgingiigogth lire whish Was dippakd bp transierting lan peippdyns or 5
i ntrons adjodeningtcelt line Wil a baeget/yectloh@marisyene t o be nodi fired. 55 9. The net hod
accor di ng t ® aoeriscamantigeneih metifytareausnaei doendipg s egrtied ¢hetaptitiody prodlicedly bonpr i ses &
~a light chate liggepd 17 EP 0 315062 Bl 10. The nethod according to ctlaim

o

9 i.n which thetatgatajetengeettmenaes fos2 $969r8 | DY Gaauercs adiacery tg fhe pnihegy tpquense 6.
i n{rons adj ‘908 fedifigs t he IltF:jht chain gene to be nodified. 11. A nethod for ™ 8.
t he produ?étcg'@n :%?f "?E"aﬁ?i?%tg Qﬁ? ?eﬁo@ ;ﬁrg‘é‘%g%"gyggg ﬁgf;“%ﬂ ';:ﬁeh;r';‘d‘r’]bgws
7. e which was
pr epar ed ﬁﬂ/' 'F ﬁérfee?meﬂbgé °d¥1r‘ﬂ°e ‘5edgf’m th%c P8duci ng cell line W|th a tafget 10
VeCt Ol; Cl% aauﬁ'\el th e tl(?&%t{ oleaculg%g”iI is 1a dl ng a 15
porti on gf{] u.%o'ng'ﬁ Ly ét?% b o fie ) W el
sequence gous to a sec ﬂce adjacent to the antlbody

- Sequepg Srhb Q\epﬁd g@:ngfnb @fletaim 1 or 11 in which the chimeric antibody molecule comprises a variable .

§6hidnN1Medltd12 e, AGRRIFhorB EfIG TR oF friket N "anti body sequence viajsite

spegi fic honol ogous reconbination in vivo and the chineric antibody i S; 20

eXpr €44 ertle Mibthbd Bcdofag 96 O8I d2 613 inlWnid ihedfbolPdrobizmh B8H 1A 18 BE rérleBBd | C
bodyompisests 8677120 BedokiRd Gt thél ABCC and produces monocional antibody L6-20-4.

10 15 12. The nethod according to claim1 or 11 in which the chi merlc

ant i beglyrhenaletod hecotimgps tisies 12 ol & inalblck the Zbtito@gproduciad célliin neb trangiette@nd  a

comst antcompigpOinB 8913 asi Hepasied i the ATCC and produces monoclonal antibody L20. 11 2
13. The method according to claim1 or 11 in which the chineric antibody
nol ec @ A eamariprpeaparing \adarged idotor whichi roethqdepmeriges movidirgnzyme, t oxi n, hor none, 1

growt h fac? splaggmeny gelee to modify a sequence encoding a portion of an antibody produced by a cell
20 14. T adlinhogithigceptpcemengoanetcl ai ns 12 or 13 in which the anti body
pr&uci ng T Erget $aauence BopRIoapysHA §rseene BNG §PqypIce @diagan g drpanikedy spryetcedd wilth %
t he ATCEe&I9E % oduces monocl onal antibody L6-20-4. 15. The net hod accorfdi ng

to clilns 12 OLe13 in which the antibody producing ceII line to be

PHIC
H o Ezt%ﬁaersaﬁf°'a%t”ee%§vgt§ - e e, L0828k, st U N 20 o

g\rtaz{"qeersté{ecteenres\@pmgrh K“ﬂ«pr 3G sr| SES R OVI di ng a repl acenent
gene to ef;

fﬁt%t J'oggz:e%ngé?\ Hifl) e.nggz?e%dté?ov%(ch&f oduced by a
cell i ne 6’}% ntt&t-é Zr @&ﬁ%@ S 9(91? é)fu men Teil des véh r‘tle
sequence ho ugg,%s\n iBrRrsILEGN UndPNA sequence adj acent to the ant| body

eﬁ Juence t Oy eine zc &inBre 24BREH BNﬁeequE.at RIHoRES QrengéaaenEa&.@rat.aas mouﬁb&ertdw 40
f ol'gende VegdiksgsSbaahtnachdat iBmedstl, DE, FR, GB, 1T, Li, LU, NL, SE 35

35 1. Ver tkakeses RéplackiRéntGed dis! Adlik&pdr Ssquehd dﬂﬁﬁ\%ﬁspéﬂﬁstﬂédfo@nﬁlbgd\Mk&kblhﬁlon

unf assendin va modifigtert] tansf ekt i on ei ner Anti k6r per-produzi erenden Zellinie

mt ei nembydielSelekibo sines\ednetbi@dndér, Yer @b ichikgipd Atisimaniviolden produziebdi f i kat i on

ei mer Sequenz, die fur einen Teil des von der Zellinie produzierten 45
Ant i k&r plerfahrepdiné? Anspwpid 1,lvobei die zu modifizigrendy Aatikpreerga@nnein Geoweinérdanstan-

DNA- Sequeriegleondsr eigen TildhwoBeqadinz, di e der zu nodifizi erenden 40

Ant i k6r per - Sequenz benachbart ist, unfal 3t,
Verfahren gem&B Anspruch 2, wobei das Replacement -Gen flir eine konstante Region eines zweiten

50 Antikdrpers oder fiir einen Teil davon codiert. 50

4. Verfahren gem#B Anspruch 2, wobei das Replacement-Gen flir ein Enzym, Toxin, Hormon, einen
Wachstumsfaktor oder einen Linker codiert.

55 5. Verfahren gem3f Anspruch 1, wobei die zu modifizierende AntikSrper-Sequenz ein Gen einer variablen . ¢
Region oder einen Teil davon umfa8t. !
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daB'das Repl acenent - Gen di e Anti kdr per- Sequenz durch or ifische
®pnol oge Rekonbination in vivo f - und (b) die S‘elﬂﬁ Hl!l
T§ ansf ekt anden, der das chi ndrenggbsl'%P%;e% Mol ekul produzi Ill L

45 2. Ver f ahr en gemAB Anspruch 1, wobei die zu nodifizi er ende

At i Kor BET yorSRILIE BémB Mhstiath B ki deRMHebidddmeht2ian MR Gird NaRBRI Reion @lhed @ivditedlav on
unfaBt. 3. anvRdrh 5&nfuggm&eﬁa§,gﬁwatgrt2 wobei das Repl acenent-Gen for eine
konst ante Regi on eines zweiten 50 Ant i kKbr pers - oder fur einen Teil -davon

codi ert 7. verfahren gemaB Anspruch 1, wobei die zu modifizierende Antikdrper-Sequenz ein Gen einer Shwdren
Ver f afir en gawdheapaspruch 2, wobei das Repl acenent-Gen fur ein Enzym Toxin,
Hor nmon, ei nen WAchst unsf akt or . oder einen Linker codiért. ss 5. Verfahren
genmaB Ass pvaiatired gemiBlresprating’. webeimiel Zibi-Sshene hatwlofrit 2k ¥r Ped- BeyBier-Regioneten

ei ner var i et bimons. weldbé jeReilgidem zo chedifizisranden @eldbr sdaeean Kevﬁ%emchbartlss‘d EP 0 315
062 Bl * ~~~~~~mmmm e C S * 6. Verfahren
gengBo Aifs p¥ariehres germidioreras Refst é!@éﬁﬁﬁ@'ﬁzﬁaﬁdef M‘k%P"rﬁée‘iPa'ﬁ %fbfi?é‘ R85 1E5HBi nes
zwei t en AnKétkem#8r s oder fOr einen Teil davon codiert. 7 Ver f ahren gerraB

Anspruch 1, wobei die zu nodifizier ende Ant| k6r er-S “3 en eij ner
schwer erf05Verfahren gemaficAnsael) 9. wapei dipy Q°d ern a"°'
Zi el - SequeHE°Wid’r‘ﬁfﬂh6§‘wa §dep zu V°d'f'ﬁre"d3" eScTE'P onaétnsmgder I nt r ons,

[._SC gn Kett e benachbart

wel ché j ewei d| ’fl Zi garenq\nI r\wq‘i h
sind. 11’0 %’Zééz%%% i °e§'s ﬁ kol B9
d

. tiko

Ant i kér per - Jezl'ramslr;al m% AHWO Ir l’pegpe JII frie b Z|€1~ ektoY SielcREH en genl)
Anspruch 9, I ce ﬁéﬁ] |k BETE é?%e{]u% 2, %H N emomepzﬂfsrvorJ ‘d&%lhﬂi@en
Dder Jntrons E &d nodifizierenden Gen einer leichten

{rﬁ benaChb%’ Y ﬂ:deme zwiien IONA-3R[dn2 HoRBloge UkiclldBkush£ |dleUdtg 28 kBiziclehdeRT €N
per - Mol elg«g{,@meuggatj%%%ghbaﬁg) ullfalt, Kul t1vierung ei ner einen chinren
Ant I K6r per prQdiaz isgd AaiREmeAEEEd ik AntikBlipr- faguegL el drisspatifistie dMonghRekombina-

Tr ansf ekt | OneR B r¥atiiki&OlnaQer ¢hincbIEAtikoT RN dltieiedntfizitited Zailidie @iprveiatt wird; und

Zi el - Mekt or . o) BhRfundiigs chitiareRapikapermddkilCass daukultvbdi f i kat i on ei ner
Sequenz, die for einen Teil des von der Zellinie * 20 produzi erten
Ant i k. r per Serb@h @einatinch Adspicieneoden 16 wibei deseshimére ADKIG Be ol ehe verisbige

Zi el - SequeRagionth@ineleWrsrungsoe dinezdosstaptadiegionnmakesrsprun@apizhz benachbart i st,
unfal ~t, so daB das Repl acenent-Gen die Antikér per - Sequenz durch '

Or t SSPeZI3f Mertshen eomdl deye AReIiGi ader 11l owebeinday jchimarepMtikroar-Mplekl, gige yarable

chi mAre AnBedi@y peisdty dia el ping® &AD. ZE tHOMPe Pineh Wachsiupsialtpretder Gine:UnkHd 26
(b) die |swbuwdemg des chimren Anti k6rper-l\/b| ek Is aus der Kultur. 12.

o o o St con SRRt e A b AR o
konst #nt e ﬁ@'gl'%ﬂe Al ﬁﬁ'r@'r?ctﬂ"%eﬁ'f*?}ﬁéﬁ ErHE '?f@ ugdyden L‘d(ﬂ?‘%"n f korrk% &eh

Anspr schen f Bt 11, wobei das chiodiere Antiker- l\/bI ekUI ei ne vari abI e

Regi on Lt h 0 LerelilEhicne 3, Q{S@ 1due"i‘artﬁ%‘ﬂ£er§4d9%ﬂ?i E\gﬂh&&&%&&&&t or
oder e| ”g P2 lrujm;en n::] VAT ) g?f rou BHGR RodGIRT ok Rritikddedre ol 2
zu trans I'zi'erende Anti k6rper- produ2| erende 35

OQF/I’ zne

lifie die der ATCC hinterlegte Zellinie HB 8677 unfaZz t und den
monoki ongd eq. 6\9&& KRkR§ha L6-20- 4 produziert. 15. Verfahren genrB den
Ansprochen 1@ éﬂdﬁépla@@men‘(@&ﬁkur QoBifilationt direh SéduarizEdi€ fidl @inen Teil eines von einer Zellinie

Ant i k6r per - ppélizithé AikbRpoddobibit Gice di e bei der ATC hinterlegte Zellinie HB
8913 wnfaze i) e £eBindrDialdnO DEA-SEuIY héattioge rZidi- -S@fdenk( die der pruotipdifizieeanden 16.
Zi el - Vekt or, antirbrperssetuibng bgnaghbatt iepl acenment - Gen zur Modi fi kati on ei ner
Sequenz, die for etnen Teil eines von einer Zellinie produzierten

Ant i kbr peatentaresgiriehe funfiaiget@en Vertrogsstaat 188 zu ei ner zwei t en DNA- Sequenz

honol oge Zi el - Sequenz, die der zu nodifizi erenden
so 1. Verfahren zur Herstellung eines chiméren Antik&rper-Molekils, umfassend:

{a) die Transfektion einer Antikdrper-produzierenden Zellinie mit einem Zielvektor, welcher
(i) ein Replacement-Gen zur Modifikation einer Sequenz, die fiir einen Teil des von der Zellinie
produzierten AntikGrpers codiert, und .
(ii) eine Ziel-Sequenz, die homolog zu einer zweiten DNA-Sequenz ist, welche der zu medifizie-
55 renden Antikbrper-Sequenz benachbart ist, umfast,
so daB das Replacement-Gen die Antikdrper-Sequenz durch ortspezifische homologe Rekombination

in vivo modifiziert; und
(b) ) die Selektion eines Transfektanden, der das chimére Antlkorper -Molekiil produziert.
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P e e o e [T
Ant i k6r.per - Mol eki | s, unf assend (a) die Transfektion e| ner.
Ropt acenbn st agref At 11 b TR0 o o Bt B e PR T koéeéag

der zellini'® rg 83‘%‘?'5'%"? e" kg‘r pers codiert, und (ii) eine Zel-Sequenz,;

di e honolo "'-55?
e ok 942%%:3% fia % Lsci 2.7 a%%%@zeaeﬁt Lon 5! B ofBhis kol Ukl Zhficn
Repl acenent - e Ant| or per- equenz dur ch ortspezifische honol oge
Rekonbi nat '\Bnah'ré?l Y@ ArRSH.dn Z1vedobi; dayrﬁipié&)neﬁlle%n%ﬁléﬂkth B, 8b8E SHormon, einen

Tr ansf ekt aW&Hstuy#s@Jktodé’eﬁeréﬁh@an&c&@éd kor per - Mbl ekQ produziert. 19 EP O
315 062 Bl * C S * 2. Verfahren gemal 3 Anspruch 1, wobei die
zu Nogy f 6.2 l\@rfamegeAak A.Ifsaruaew ~woB61 R ME nBkifkicdkddBe RMNSperisBALSA M G&reéaneReg:aaéh oder
ei nax Tei | Rig®odersihédl Bl dadn Mekétahr en genSB Anspruch 2, wobei das

Repl acenent-Gen fW eline konstante Region eines zweiten 5 Ant i kor peris
oder f re6.eivegsmrehegdmid aanemuod 0&]ivebdi .das Replacement-Gen fiir eine variable Region eines zweiten

5 4. Ver f almitrrgen@ad filredpen Uieindagn cadiddei das Repl acenent - Gen fur ein Enzym
Toxi nys Hor non, ei nen Wachst unsf aktor oder einen Linker codiert. .0 5.
Ver f ahr ef gleriiBr/Aempl freshruth 1.wobe diedv erodifiziernda Aritikdreer-Sendenz/&im GdogingeschBaeruen
ei n Gen ei rfelte yalphtabl en Regi on oder einen Ted davon unfaflt. 6. Verfahren
gemaB Anspruch 5, wobei das_Repl acement-Gen far eine variable Region eines
Zwei t en AntVeRAFIeaenap Aaspruch 7. wbsidie FekEpavenzgmolegi 2, D-14 oder Switch-Regionen
7 7. %erfalffE dﬂ*@éwgcwgw'ﬁew 3 megiigerendgp Gerydpr UPTeR K5tig jogppgRbart sind.

gensl B E\ﬁglﬁg’ﬁﬁg‘?fem@&) ey & PR e R U P ey o O ey
"Swi t ch- Regi S i’b oder Introns, welche jeweils dem zu nodifi zi erendgn

Gen dgy &ngh% {&enar;% %hb@é %lfedSe enz YRbBNIPL, eegﬂﬁﬁ HGHED
wobei i € 4o %v%'il e%graxaogezng&v@aﬁ kéte r%'angﬁdzl te

Kette unfaf en ge Spruc el - Sequenz

honol Og ’HStVeﬁérhre\{ zur I%rstQIQIgeanas aﬁrgérgrn%k&?gaehoﬂemsr %sse#l che J ewei |l s dem zu
modi fi zi er eng Ia‘e%m.wsauﬁbesméreetn@mEmarbﬁeMteorpee%emnaenszm.e dd neryRdiPlGEN Z§r
Herstgl | Ung girBe&ie FRAJBRERLIONAdikSdRBloaYidlchbehl Z8Hinid ik SineHE Aii-vekidr. welkiRr .

Kul tivierung efns réplabéienEbénRF #difkation lehbPSquddl IZIE BHANTER e dnl den ZBNinidi €
hergestel | t WuB®izidkkn Antiksrperstidtiéfiusli € Transf ekti on ei ner

Ant i kor per - pr o@ughe e Reten zweéd DNA-Sedibdz @imdRge ZiekteqMdakt dé denil eb@fizidrdnpierei N
Repl acenent - GefntikdiperiSbgliefid beaschiom ieiundest, Sequenz, die fOr einen Teil des von
der Zed | i ni espdadisz iReplacemeriiticn kBrAptbmecSrdiar dyrchy prtbsierzifigche horeplage Rekaneina-
zwei t en DNA- Bwqjegrmymbrifirett ogpbde? chihirSadfiérner vortides trahefizieen Zatdiefekprimgarierideynd

Ant i k6r per - Sé die feplieneg dehdhirpdren Antikorngnfelfltils ag@hder Kultur. SO daBl das

Repl acenment - Gen di e Antikorper-Sequenz durch ortsspezifische honol oge
Rekombi n¥ Mefiasreni gemap \agn peArichen &roger R dweRer dashihifiree ATkErPrdfoisk! sjngnvagable
txansfd zi effeeA" PRI Hispruegeynd Apirorstafie Rpgioy ynanen) Urmnss P@’G‘Ftl er ung des

chi rraren ’g ‘_5‘6 per- eka S aus]gerrﬁgul tb%h?‘i‘}%%‘ V ? og bl
Ans ruic UK ar 8°

P Reg[" ’ﬂ” Hﬁ‘ gﬁ ({ §|SF B%"'g ﬂj&"'@i '§°ém?<"or‘?'§‘?'8 é“ﬁfé’ aS‘H’ﬁ ﬁsﬁ?&ﬂgﬁm‘e’ |
Urspr%ngs u 3 Verfahren genBf| den Ansprachen 1 oder 11, wobei das;

Enzym _TOXiZdyini& 6 B ber RYAEEAMMRGH FhiHED G Qén%mokada frlan Y(@.fp
ist. 45 144 veilighren gent'i denh Ansprachen 12 oder 13, wobeli |e zu :

transfi zi erende Anti kor per - produzi erende Zellinie die bei der ATCC

hi nt egd egd. redfrkdni goings b6 BRGcHani8BYer UB dvolé i RNRKIDEBAR Mniidt dek froMRierchdd 20-
Zellinie die bei der ATCC hinterlegte Zellinie HB 8913 umfaBt und den monoklonalen Antikdrper L 20
produziert.

chi mare ﬁntveh% A?egem%h&msbmaenqz Y&y 15;«%?& 5 g%né&%ra%‘e AnfoFhelbrba *e% |

16. Verfahren zur Herstellung eines Ziel-Vektors, wobei man ein Replacement-Gen zur Madifikation einer
55 Sequenz bereitstellt, die fiir einen Teil eines von einer Zellinie produzierten Antikdrpers codiert, und
das Replacement-Gen mit einer zu einer zweiten DNA-Sequenz homologen Ziel-Sequenz verbindet, die
der zu modifizierenden Antikdrper-Sequenz benachbart ist.
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% 4 produziert. 50 15. Verfahren genBB den Anspruchen 12 oder||}iBl . :
“zu transfizierende Antikorper-produzi erende Zellinie die be“lmmlmﬁ“m
hinterlegte Zellinie HB 8913 ugésl t gé}d den nonokl onal en Anti korger "L 20 *
produziert. 16. Verfahren zur &'ap ﬁé ei nes Ziel-Vektors, wobei man ein

Repl'acenent - Gen zur Modifikation einer 55 Sequenz bereitstellt, die
fUr el g8BndiSitlongi N€S von einer Zellinie produzierten Antik6rpers codiert.
und dageveRitARRIBIr 1Bt bdntBEARAL sdvar NRT, BEVEI, o) FR NS, BRAVANZUNQIBEOYEN
Zi el - Sequenz verbindet, die der zu nodifizi erenden Anti korper-Sequenz
benachhamétrodd de pfddiuction &'linemolécate o' anticorps chirnériques comprenat =~~~

111%11. 111 ¢ b drdrkstodtioh bruhé fghd del deliuiés produisant Wés anticotpsEedlundid&iedd Gile Bbmprenant
Revendi catt ons Revendi cations pour |les Etats contractants suivants AT, BE,
DH, DE, FR, (@©Bn g&ie dd rémpihdement gourNhodifi@Eurk. séiyidnbo decodbet prequbdion ide Mardtangse

nol 6cul e d' amdduit par zdligadhdervBiiulesilee conprenagt: 5 (a) la transfection

d -une |igne (@eureeiéhusnes ciple dduplsgunta the secamiei s5quqnse APNcadimenieedtleséqends| e
c'.Q/rrm enant (d'antiagrps emedifiete r enpl acenent pour nodifier une s6quence encodant
une porti off eute|quari aéﬂ@rqssrefplwmmt mprgifie | i séqugnre dhstieoeds| i ens, reeambingidn une
s6quence clanobgyeswediiigg sie Inyiveetonde sequence ADN adj acente a | a sequence
t 70 (®) g sglpptipedyngensiecippiuf presuit 'ad@@g'PP'@m&B'@s Fiimefee de renpl acenent
modi fie | a sequence d' anticorps via une reconbi nai son honol ogue sp6ci fi que
du &it# iM’?"\?‘i’WW"é’(m‘fB icafion s §¢18 AAVIIA 1Aeqrenes AAYFXERT R RPIR OIS 981%a

mol ecul e 2dERCPEHAIBLY 19 BHRP PRER¥C1S 2. Methode selon |a revendication 1,

conat & -?!f%%;"ogeus'g%n R éj‘%ilafé@{"?%é‘én%? R BT ORr ‘PE VSR d&Ton 2,
consfanté g'anticorps ou pne partie ge celle=ci. )
d?”?o | aque'] e le geﬂe d"_e. Perrp acenent encode une seconde r6gi on constante
0" 801 | € OMRoR st RbrulcfioS. 6b liudil 1o Bohe‘te ARLRRAGN LR hBnbFXCHAL cali on
2,0ans | 3Ab&h] Forhéne A& o0 ad GIBRLAE BUBNI&NCOdE. Un enzyne, ‘une 1 oxine, une
hor nrone, un facteur de croissance ou un |1 nker. 5. Mthode selon |a
r evends, C dginlb shion B3ERndicfbAE] bfs laquehEE YEIIER e & afikbipS @mid8itié cOMEHAd 16 ?/eéﬁqrrpr end
| e gene Rsgida variable,loB Ghefarté A6 kadikie, ou une partie de celui-ci. 6. t hode
selon la revendication 5, dans laquelle | e gene de renpl acenent encode une
seconde Mot selon lid rékh@cationss) dirs Gigpdie Gligan8 @e PsriplacemdhCenedel ude §dconddQégioh.
Met hode salabia dhdticorpy/@nde padid dareetl;ci.dans | aquel | e i a sequence d' anticorps a
nodi fier conprend un gene a cha-ne |ourde. 8. Methode selon |a
r evendT.c Méihode séjon thammendicatiencl, dans|iaudlie duEnamce o biticoresa mhdifen coquendam géneegi ons
V, D, J @ushaihededrdnge ou aux introns adjacents au gene a chaTne | ourde a
modi fier. 35 9. Méthode selon |a revendication 1, dans |laquelle |a sequence
d' ant i @oMsthode selen il fexandieationof. dans leayellgdm efagench aiblseest fpgologue 2 régiget Mokle! sel on
| a revendt €5E1ea8 09 auxinftegs adipgeids Juaerey dBka bHEe 2r9Sifie- est honol ogue aux
regfons V,. D ou J K)J ~ ou aux introns adjacents au gene a chailne Idgbre
a nodi ¥i Mthﬁelse'?N/Eﬁ "REBECHBUY 9P '99HYI8 (R tEARTe] & e D @CE"El’I'eé CPRESTCIVB 8P s
chi neri qﬁt,f,ha"&edéﬁﬁfeenant: (a) la culture d une ligne de cellules produisant
des anfoi % hg e s%h In mgvie%ceﬁon%ucii ng‘ Iae&e e lQrse6 ug‘rl;cg%ib%aers t'golr’n%BSJeeC;E ;éoignsqll l!l)no% Jl I gne
dei\c/el Uloﬁ%u Mgﬁyé Esaﬁ?e ngqgﬁe{é%§ ?}4‘ Grdd Vect eur 2ste onprenant: 45
(1) un gene de Trenplace At pour difier une sequence encodant une partie
de 1" anl Vool 12 Brdictidd@und AokduBHanld s Chilndidis cofbrefidnt ) UNE sequence cli bl e
honol ogue g laduRRE POHSIgRE G ENGES SNbAYisaH] RS SRHcEp& chiérREAURNE B brédlsh 68" PS
nodi fier, gsBaibt Quidlifned i@ HIRRS plduidafEas ﬁrﬁiwgleMe%ﬁ' cibfe HREMRIAELS
d' ayd i corps (iuad gdMedd REPRIRIMIA SaN mbdifier une séquence encodant une partie de I'anticorps
' produit par la figne de cellules, et
{iiy une séquence cible homologue 3 la seconde séquence ADN adjacente & la séquence
d'anticorps 2 modifier,
de sorte que fe géne de remplacement modifie la séquence d'anticorps via une recombinaison in
50 vivo homologue spécifique du site et que l'anticorps chimérique est exprimé par la ligne de cellules
transfectée ; et
{b) l'isolation de la molécule d'anticorps chimérique de la culture.

12. Méthode selon la revendication 1 ou 11, dans laquelle la molécule d'anticorps chimérique comprend
55 une région variable d'origine murine et une région constante d‘origine humaine.

13. Méthode selon la revendication 1 ou 11, dans laquelle ia molécule d'anticorps chimérique comprend
une région variable jointe 3@ un enzyme, une foxine, une hormone, un facteur de croissance ou un
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so’ * vivo honol ogue specifique du site et que I'anticorp
est exprine par la ligne de cellules transfect6e ; et (b) I H"";ﬁ,”H",

nmol ecul e d' anti corps chi neri quERI@31R0& Bt ure. 12. Mot hode se one
revendlcatlon 1 ou 11, dans laquelle I'a nol 6cul e d"anticorps chlnﬁrlque
conrprend ~une region variable d origine nurine et une r6gion t
const ant & c?"orl gi ne hunmai ne. 13. Methode selon |a revendication 1 ou 11,4

dans 'ftg‘ﬁr‘étdo‘é b&on 1B Bl g‘\aﬂg\salatoluq rd%§s |8£L%ﬁ£e|£ 'hitg%e <QIIRE Ja jsait Bed ?& rps

b "
\é?{): Ssané An &eraCSH eﬁ‘d’%}é 08315 0 éabﬂ?& QAFFEB%tp |tl§ﬁ|£t§ 1111

111111 11111 111111111 i nker. 14. N@thode selon | es revendlcatlons 12 ou

13, dafss Meatekdish bdreldnBiBRiokker1 L& 13UbpS IQHéHQUénﬁc%FHs prRiGis ANl GRI ddScelites 2

transf eClu@hsidc@nbRptEncdby HB 858 7ol Gle Gi#8scISRRS CdedtHTCR Set Aodult Addatorgd LAdr OdUI t
" anti cormmodidai20-4 5 monocl onal .

5 15, Methode selon les revendications 12 ou 13, dans laquelle |'anticorps
pr odui saanected cloiegamprd@ncel | ul es a transfecter conprend du HB 8913 tel que
dépose auplips giee e winiiceaibntpow dutidlier unasdoienos peodaAlinerpattcd @redlicorpd Produ. i
Vect eur ci biranctgmprepsivies, ¢i ) un gene de renpl acenent pour nodifier une
sequence efit otkesdtuenseeciiraiiomolbgw il senatdecséquesceDbIcdiatenipdiria sfqeente djargcale d
cel raul es, etmogiifigr) une sequence ci bl e honol ogue | |a seconde sequence ADN
adj acente | la sequence.d anticorps 15 a nodifier.

i s RevBeverdisationp goydiiet portmagantcstivepta®ant sui vant: ES 1. Met hode pour |a
production d' une nol 6cul e d' antjcorps chinetique conprenant: (a) la
transfbct“f‘e(g}?d%lp%‘hlé PIOdeRiRn Gene paiécyje esm’ﬁ?’mi"seaw cgBRe@fti cor ps avec un
vecteur ci BB '@BYRFETHP "9"2(5’9(CF)”’GE|H°@%§?@ eawe%?ﬂ %(E%f?e”ﬁf‘e“bﬁg're BRI Mer une

s6éduence enc dant, u e art e ant i cor ps ne de

cell ul es, pmgwt et pelrw&'f'ﬁowssa%acese”mfa@ don tte QTR Ao
adj acente a n, u S homoloP e a Ia s comsI CorgncT' Q\Drl{laoadjacen?e 3 dla uence .
25 gde sorte acenmen a séquence anticorps via

une r econbhg%réqﬂ eVl!e \GQ rQﬁH’lalEQmQQ gd@eoﬁcslaéde%eda@n ot tv‘r?a un fecbdbinals
s6l ection gydifheols SGlaaty Slblle Produit 1a” noi ecu danti corps chi meri que.

30 2. Met [BResR&OBul RanbBYSNG GRBGAN mdisculanBidoRgUhhkRud. 2 S6quence
d'anticorps a nodifier conprend un gene 30 a r6gion constante, ou une'
par $o e2.davebidlbeidaila redondidiibh @dRNSBYRIL b 36dusn¢e adhtearbd B Modiier GsiisteriaAYslel € | e
gbhne de nasjdroRasENeNéy @B eaEEJdRRI-GeCcOoNde regi on constante d' anticorps ou
une partie de celle-ci. 35
35 4. detMsodes sinonrelanditaivepdacakiuele 12 gérdaieSerhmdgtidnt encbd e B& otk région
r enpl aceremtanenizoiberps v @rpyme de catiecit oxi ne, une hornone, un facteur de
crossssance ou un linker. 5. Methode selon |la revendication 1, dans |aquelle
| a s6qheristhode sian le gevprdicatianodl idkislpquelentp oéreddd emglagemest dncafid@n enzymeegfieon
vari abl e loxiga. uinEorpane: indfagieur defraissapge ou un linker.
40 6. Methode selon |a revendication 5, dans |aquelle | e gene de

| o e MetNodR 608 e \pRecaE b Hens "’}qﬁﬁ‘Pdﬂfewf‘?ea’oﬁ"&‘:°@sarﬂqd@?fr°ﬁ'§pf@i§‘ IBgRreBarti e
de Cel | e“’cﬁ'°" vagble ou ”f\‘lB?a}'i‘{?djé °§'é‘f°(5n | a revendication 1, dans laquelle |a

sequence r [ CO rend chat ne | ourde. 8.
Vot hodb SBYEH 1R LSBT £ A SneRamerment e e StpBie ey
honnlogue aux r% Bhei e 6change ou aux introns adjacents au gene
ac ame“

Ll §n§|%| g{gggn{g léa\? Fénn d?o%gg{ Iia%uelle la sé 5ennsce d gratllcjcérﬁ am dlfler éomLFéeﬁ]d eun géne
d antlcorps a nDdlfler conprend un gene a chame I6gere 10 Met hode sel on
I a revgndicgrld QbnYa reddBitatbfliihd Rolefle RRBYBRERILK i ForRRbud IRTHRANE, BIUX
regi ons “%u d&kgebu aux introns adjacents au géne & chaine lourde 2 modmer

50

9. Méthode selon la revendication 1, dans laquelle la séquence d'anticorps & modifier comprend un géne
a chaine légére.

10. Méthode selon la revendication 9, dans laquelle 1a séquence cible est homologue aux régions V, D ou J
55 ou aux introns adjacents au géne a chaine légére & modifier.

11. Méthode pour la production d'une molécule d'anticorps chimérique, comprenant :

10

1§
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55 ou aux introns adjacents au gene a chaTne |egere a nodifier. .
M6t hode pour |a production d' une nol 6cule d' anti.corps chinbri _ .
conprenant: 22 EP O 315 062eBlo 315 062 B1 ' Im@'”"'““'"cuu"lm
111111 11031 Ti 1'E (a) la culture d une ligne de cellul es produisan reut
anti-corps chirnériques qui a ete preparee par transfection d une |igne de ;
cel lul es ﬁabﬁmumg“@?e'gn%lﬁ? Cellylep srogujeagt dps aplisetpe Ghimefayeseaut A rmeRarAe Par(i) un
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