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Maini, R, et a ancet, 354:1932 The
devel opnent of hybr| doma technol ogy enabled the isolation of rodent
nmonocl onal anti bodi es (al so r ef BECENFARFIEMDs) as candi date therapeutic

nol ecul (KQhler, G and M| ste 9 Nat ure ,256: 495- However,
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Cancer Res. 45,879-885; Shawler, D. et at, 1985, J. |Immunol.
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m ckS caf. rVﬂH‘Q MinBerardntueiod), dBO%.iRhar 1’169?0f11@élPY|1?r1113’é11|13beGW1ﬁe1\41 eBalp JUN
2005 V\ﬁ} nl’{'ﬁ'%f"?q% F%}rﬁﬁj‘ Oéozﬁl(j)og?}?’llg u)a eﬁ%ngf OVhAer £86.51NS23.5gh¢ ! on of
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of targRl,er amql9991,|mc&rum 19%1-193m)t Tgeed@zefdymanfﬂbﬁhyﬁri&n{wtfeﬁfﬂ{ology enabled
the isolation of rodent monoclonal antibodies (also referred to as MAbs) as candidate
therapeutic molecules (Kohler, G. and Milstein, C., 1975, Nature 256:495-497). However,
20  early studies involving the use of non-human monoclonal antibodies for in vivo human
therapy, demonstrated that human anti-mouée antibody (HAMA) responses could limit the:
use of such agents (Schroff, R. et al., 1985, Cancer Res. 45,879-885; Shawler, D. et al., 1985,
J. Immunol. 135:1530-1535). Thus it is recognized that a reduction in the immunogenicity of
therapeutic antibodies is desirable. Recombinant DNA technologies have been employed to
25  reduce the immunogenicity of non-human antibodies (Boulianne, G. et al., 1984, Nature 312,
643-646; Morrison, S. et al., 1984, Proc. Natl. Acad. Sci. U.S.A. 81:6851-6855; Riechmann,
L. etal, 1988, Nature 332:323-327; Jones, P. et al., 1986, Nature 321:522-525; Queen, C. et
al., 1989, Proc. Natl. Acad. Sci. U.S.A. 86:10029-10033). However, it is also recognized that
fully human monoclonal antibodies are a potential source of low immunogenicity therapeutic
30  agents for treating human diseases (Little, M. et al., 2000, Inmunol. Today 21:364-70). The

use of transgenic mice carrying human immunoglobulin (Ig) loci in their germline
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97:722-727) demonstrated the introduction of two transmittable human chromosome

fragments (hCFs), one containing the immunoglobulin (Ig) heavy chain locus (Igf, ~1.5Mb)

and the other the « light chain locus (Igx, ~2Mb), into a transgenic mouse strain whose

endogenous /gH and Igk loci were inactivated. In the resultant double-transchromosomic

(Tc)/double-knockout (KO) mice, a substantial proportion of the somatic cells retained both

30  hCFs, and the rescue in the defect of Ig production was showed by high level expression of
human Ig heavy and kappa light chains in the absence of mouse heavy and kappa light
chains. In addition, serum expression profiles of four human Ig y subclasses resembled those

seen in humans. The transgenic mice developed an antigen-specific human antibody response

upon immunization with human serum albumin (HSA), and HSA-specific human monoclonal
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5 positive hybridomas. Indeed, two-thirds of anti-HSA hybri domas obtai ned
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‘mammal s, the human lig i I nosone and the human
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fuurther conprises a nutation _of _a gene, wherein the nutation inc¢reases the
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some such transgenic nonhuman mammals, at least a part of the human light chain locus is

cloned into a YAC vector. In some transgenic nonhuman mammals, the human heavy chain
locus is comprised in hCF(SC20) and the human light chain locus is comprised in the human
25  kappa light chain locus transgene KCo5. In some transgenic nonhuman mammals, the human
light chain locus is of a transchromosome and the human heavy chain locus is associated with
an endogenous mammalian chromosome. In some transgenic nonhuman mammals, the
transgenjd nonhuman mammal is a mouse. In transgenic nonhuman mammals, the
endogenous mammalian heavy chain locus and at least one mammalian light chain locus are
30 inactivated. In some such transgenic nonhuman mammals, the endogenous mammalian heavy

chain locus and kappa light chain locus are inactivated.



t he transgeai ¢ nonhuman manurial to generate a plurality of B cells
expressing human 10 anti body sequences. In sone such nethods, the 30 JUN2005-
transchr oM$88HE84% a fragment of human chrompsome 14. In sBREUSBER 242t hods,
t he human transchronosone i s human chronmosone fragnment SC20 (hCF(SC20)).

Some such _methods further conprise col]ecting th lurality.of B.cells 3
expr essi @@E eﬁ&é‘ﬁ@@% agBept é%%%gﬁ%iﬁé’ﬁ MR ﬁ f%ﬁ Csoﬂrbq\%“sﬁ%? FORgn,ek her
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t he geq j . n i i f 1 e ) hods,
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In some such, net hods, th luralit f .B,cells. conprises least a first B
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is IgA or ‘lquﬁz In sonme 25 nethods the 1gGisotype is 1gG, :igGZ, | gG3 or
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conprises & nutation erein i on i NCreases {Ne I nune

I eSQ6NS esuch meditide dnthqgeomprile sollEtiagche hehhoasibddysequtnats fidmithe t he
i nactivation of the FcyRIIB gene. 4 30 JUN 2005 WO 02/43478 PCT/ US01/ 45293
[07[ TheWbRgemes-dn spme kel mstods.dbs hymap epRp doeayeres ats iyifiedndams steyuence

ant i bodyp,.fhhad ﬁﬁ%is% o%ﬁl@&?ﬁoeﬂlg‘isgﬁgzn@&t éngﬁginctﬂﬁﬁa%hgﬁd%g{fﬁ rsgﬁierkglcﬁ he

foll ow ng steps: i'zing a ttansgéeni ¢ nonhunmdn manur i
pr edet ermetheds theséqencesvdneoding huhen antibodigeaiedull dertutindn somemadthedsyited ses t wo

human i mmunogl obul i.n l.oci, wherejn one of 5 two said human i nmunog| obul in
oci i SOV CHOLY T AT LS A RSSO Her iR S0l SRR ght
chaibp | oREBodABE MARLENhi QALY 1008 RnpraRbduheiratdqbqidcEARepNOMRERAE; and

coll ecting the human sequence antibody from the 1 munized nonhuman mamal .
| n anot Hemangdeppetight dhain loans de nvmwe sosthuatuedsitherbiumau keprsy light wpaind esusds

nut ation, of a ~wherein .the nutati jngreases. the i mpune response to
aut oant | BER-STT Sbie SHFFoIePHSTRS SR H o is i BT A6 AR Ske o a5t
the FcyR fifst BeBR enfdi$hg 1h entMomB \wvSIed iRt G tipY dddiiBfofthé BRoupteaskiiasn ogan
enconpass vari ous antlT)ody )
IgA, IgD, IgE, IgG and IgM. In some methods the IgA isotype is IgA, or IgA,. In some
25  methods the IgG isotype is I1gGy, IgG2, IgG; or IgGa. In some such methods, the plurality of
B cells further comprises at least a second B cell encoding an antibody with a second isotype
different from the first isotype selected from the group consisting of IgA, IgD, IgE, IgG and
IgM. In some methods, the plurality of B cells comprise at least five B cells each encoding an
antibody having a different isotype wherein the isotypes of the antibodies are IgA, IgD, IgE,
30 IgG and IgM respectively. In another aspect, the transgenic nonhuman mammal further

comprises a mutation of a gene, wherein the mutation increases the immune response to

autoantigen. In some such methods, the mutation is the inactivation of the FcyRIIB gene.



i sotypes, or mxtures thereof, such as 1gd, 1g&, 1gG3, 1g&A, IgM I[gAl,
| gA2, 1 gD, and IgE. The human sequence antibodies can be full-1engBQ (&N B
an 1gd, 1gG424bghAl or an 1gA2 antibody) or can include onlPETAO/45293

anti gen-bi nding portion (e.g., a Fab, F(ab')2, Fv or Fd 15 fragnment). Sone
huran sequence anti bodi es are reconbi nant human sequence anti bodies. Human .
sequence (¥t | Bbdimsnben further puasndésonmetad f9mpicagiatips 3 hvenancsegrefstaatirpted

anti gens R qui | i.bri um gssoci ati on _gonst ant.s. t | t 108 M1,
100t 1. toabbiegs 4 bregied ST 8ot 8BSk R £ oafhe sER% Mt  bod: e
of the | pu@RhIAM PirehsBBNIEGbARGhan RREnalWiTRApEaakaniRdaNtibBOIRSeiRlthd he
invention are antigen-specific. 20 [09] The iInvention further provides a

met hod f trnsgenemathugammezirgesd-@parists tvhbnidiommsnogelylat iony whenein oseqgience
anti bod t he t hod conpr.i sing:; iomunizing the, transgeni,c, ngnhuman. namal
with 5 prevendPimaedeanorgeRulities & Houfie famehurie Romne Abeniotars -
conpri Sefmﬁﬁ@ 1B 1B BREhARMiL Balye o PUERN64 NS 8P trRhschOmaRrkL; Hgan

i nununogl obul i B Toci i's & human heavy chain locus and the other locus is a
human | i ghifecthgihe Bmdnoegsencarrdtibbdy om the iypmonzedhoskmiman peimmal. bf ammther

t ranschr onosone; fusing | hocytes fr.o t he t.ransgeni.c nanhuman nmanmnal
wi th | BTRERh FEdERIERT Sne R AR G0 CRTPESSS A TAIOR & Bt E DD
bi ndi ng gfe Mﬁﬁ@mdcp&l@é/sltﬂé adueed r%oh&etorﬁﬁmahggé@lﬁ%r{@ st &B8ods, the

ot
predeterm ned antigen. In sonme su nmet hods greater than 50% of the
ant i h&n- speatiohi i thehydmtivadomot theneyRéBcgamee ant i body havi ng human heavy chain

and human_|ig hain. I n 30 anot her ect,.the transgeni ¢ .nonhu manmmal
further €& 't}%‘ég“@aﬁﬁ?%i‘%a%&oéhﬁ i ) ftion G40 CREOTRHE RO REFE4Tes t he
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i nactivati of the FcyRII'B gene. 1°The S nvention further provi
met hod f dhe femen stquegcearttibwdres seqbe fidé leagth (agplyan Ighat IgbinbsA t o aa IgA;

pr edet er m ne ntigen he met hod conprj.sing..t he fol |l_ow eps: 3 0 JUN
D005 VOPHIRS e B A PO A TP S0 Th gRARE HaRNANER FBfhur | a
withis pﬁﬁgﬁbﬂ?].rﬂdﬂ@éjhxﬁﬂ&d fiend @1t BoBick BR retdmbIRESTHENHORBAU BRI ABBHEILs.
conpri ses two human i mrunogl obulin |loci, wherein one of two said human

i mrunog| Slmanrsequssice prtibpdinsrifrihh Baeptiemedntypisellis biaddo Prdetirmored Bdigens s a
human |i oo |l o wher ej ne..l 9+5-10F A AT Fi0 ae; and
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ant i bodi esd 10'A M OByosinhnam®ighests, antibediby bf ihd dmeencieh lage mbeoduhall Sned at an
efficiency of greater than 20% In some such nmethqds, the antigen reactive
ant i bodi 88MaR EERERTANRPORIES BT thsa KB INFEHBP S SEFEdFe. In  some such

met hogls, gdye gt iil%ﬂﬁsﬁﬁﬁﬂ;vgrmaésbaoxﬂ%ﬁ%d%regeﬁe}aﬁhaahh@éd_%fpe;e&ﬁ@hyﬂrmoﬁ&eﬁ.

met hods, = the substanti a ure ant’i bodies ‘are fornulate or t’herapeutic
use. | n sgrottinerhuasgpesetyenchentibody, drsigethiod comphsimgninmanmgingf the tiaesgecanpr i ses

tati f ., Wh in.the . t [ the.i t
aut oant | GEHRTFH HEHBELHER RIS R R SO TRESE HRER VA Fon of the

FCIRI 1B @fR@nal comprises two human immunoglobulin loci, wherein one of two said human

immunoglobulin loci is a human heavy chain locus and the other locus is a human light chain

25  locus; and wherein only one of said loci is of a transchromosome; fusing lymphocytes from
the transgenic nonhuman mammal with immortalized cells to form hybridoma cells; and
determining the binding of the antibody produced by the hybridoma cells to the
predetermined antigen. In some such methods greater than 50% of the antigen-specific
hybridoma clones secrete antibo~dy having human heavy chain and human light chain. In

30  another aspect, the transgenic nonhuman mammal further comprises a mutation of a gene,
wherein the mutation increases the immune response to autoantigen. In some such methods,
the mutation is the inactivation of the FcyRIIB gene.
[10]  The invention further provides a method for generating a human sequence antibody

that binds to a predetermined antigen, the method comprising the following steps:



[11] The .invention further provides a nethod for producing rearranﬁg JUN 2005

i'mmunogl obul i n ~sequences conprising: providing a transgeni

mamal , WHE? BY 4 tthe transgeni ¢ 15 nonhurman manmmal conpri segc?&ggﬁﬁﬁé%

i mmunogl obulin loci, wherein one of two said Truman i-n,-nunogtobulin |oci
is a human heavy Ll and t o S man. h.Lght .chain
S WP PSR A8 180 % 4 A8incln B BUTAR, (o weP

r ear r angeMsgdhiddh hubiaana einetdy kb psiSet 80 REnanr 181 tAt | dHUBNS 8E NivEeRONEWEEN
manmal . I n sone nethods, the obPa] ning step conprises collecting B cell

| ymphoc ywesaigddnmsanninagusdgoRdin lear is arhgenthesan charmlorsg leod the etherdgesmisds from

the t i h | . h . hod th bt ai ni t
conpr | SQUTPBY ek P s TR P hoTFRACY b s AT EOmP B dC s GBgener at o
CDNAs  SoiBrigsah oMy faeehed o thB Sre e REBS z?ﬁgiﬁ%a@fib@%t%@ies?ﬁﬁdrﬁeﬁu@ﬁ heavy and

| i ght chain variable region séquences fromthe cDNA. The invention further
provi desnétbadsathedhybudbmacels rssubnloadd agan ¢fésenaypf gieated tHae20§s. Jaspalel e

regi on 25 sequyences fromthe cDNA.. The invention.als roovj des. i sol at ed
nucl ei ¢ SHEF BEEHEARF AR SH SR AT IPEHEP FHTECIErE FopaRs ARSI ey dBnces
from t hg,gNGeh h@t}ﬁ‘i&l@,tdgf@%nﬁ%&?&%eti&e‘%tibb&ﬁé‘%%%Hb@taﬂ@ﬂ%@. IRROAR méMbader

conprises a nutation. a gene, wherein the nutation creases 't he | mmune

r esponsehd subatantialhy pgerantibndseaee Hoahlatsetfhoteragehtc nue. & ponthérsaspém, the
ivation of the FcyRl 1B .30 [12] In anot h?r aspect, e invention

i na n 1z
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ant | gen{hlp e NRI iR Rspdifse LB HIAER! RitorfCCRATARS, HGARRMIRhe

t I1nc ody- encodi

expressi on vectors tha ude the anti ng nl’Jclhﬁ el c acids of the
i nvent i omctizatiorhoSthe TR ¢ame. progeny of these host cells) transfected with

such ve rs,..are also enconpassed b the invention, as are nethods, .of

raki ng 0 oM R e R e P oc AT Lo SRR DI o BR 3H85 o
02/ 33473 RheAM A3 109G t:S1scS0FBoAMERTRIAOMS, GASRIH 6 naHidedid Ng the
host cell S under conditions such that the nucleic acid is expressed; and

r ecd¥er ineghwrhan maoinedlcoauirges orhwhen gumunegldbilas toct evheran one of twaibaidr ed

medi um , Sone .host_ cel | re.eukaryotes. Some such ression vectors

compr s &S8R it ineg Rt of SRS e e O are AR TR AT E hBEn, g on
sequenceghpthdibBchhweRtdi®Bnlyonz 189BkGB of B&af@AYdmastind; iaghbbaahs thear i abl e
regi on sequences are operatively linked with a regulatory sequence that

cont r ol seasasLed Bugan ynmunegiobelipisequsares Fom shaigarsgeric nonpugan mgeRayvEnt i on

further .p Q\ﬁﬁ&ﬁédsatﬂéf‘éﬂ?ﬁﬁin‘?ffséﬁ% ?ﬂgﬂ&gcé‘n&‘ﬁﬁ@% aat [ﬂ%@ﬁc?@e? %]xﬁéﬁnhlét Lary.

t he met hod conpri&ding: intro an i mmunogen 1 nt'o *t he” nonhuman 7 ransgeni c
mani2@l , rydreaneedhtuiren imansgeivbalineedushess finman tiradrasgaipic indasurh o mateal. In

munogloul LD A0 L eclinctebn one, o Lo, saL, TED, ! mavpactol n | oo
ocie SISy dnealaiey Sogk o sansal syl Ol
cel s emplifgngbatgnand ligldrbgeniaciableiragbn sequtnt ey fromgheacDNBY. diby iofentiiospl ay
pac kage%l ie%%lrg‘xhggisglg?ed nucleic acids encoding these amplified heavy variable region
25  sequences from the cDNA. The invention also provides isolated nucleic acids encoding the
amplified light chain variable region sequences from the cDNA. In another aspect, the
transgenic nonhuman mammal further comprises a mutation of a gene, wherein the mutation
increases the immune response to autoantigen. In some such methods, the mutation is the
inactivation of the FcyRIIB gene.
30 [12] In another aspect, the invention provides nucleic acid molecules encoding the human
sequence antibodies, or antigen-binding portions, of the invention. Accordingly, recombinant
expression vectors that include the antibody-encoding nucleic acids of the invention, and host

cells (or progeny of these host cells) transfected with such vectors, are also encompassed by

the invention, as are methods of making the antibodies of the invention by culturing these



antibody chains, wherein a library member conprises a nucleic acid encoding
an antibody 15 chain, and the antibody chain is displayed fromthe pdckigals
In sone suw@(nﬂbhmds, the nonhuman transgeni ¢ mamal | acks raTdétoectzhl e

titer to . the inununogen when the isolating step is perfornmed. In some such

methods, the immunogen is a nucleic acid. In sonme such nethods, the nucleic
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PCT/ Usd | 15293’ [ The 1 nvention further provides a met hod for generatl ng a

human seqxﬁehmmnanmabdmylsmmc ﬂmaguh;e&mi fommeing eflibradyat disiptajspaclages gispdiasting thened
antigen, r|5|n t he oW n steps: i.ymuni zi hg a t.rapsgenic
o nhorn e, SRR B DG k Mot S iks anePes s TR fpd e Fuii &Y
nonhygan JRRMRId G Rfibs@p ciadin |sesilajicattrdik iR p dcRREH 09 koe bidh hekbds, 2havher ein
one of said human i mmunogl obulin loci is a human_ heavy chain | ocus and the
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a host cdT3ns2saif RepY EFPIIPHIFS 2CBrRER] P # 885 BVDRIRIR M By tRERE e
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In sonme such nethods, the isolating step is performnmed CR I'n sone such

met hods, itdméivatsol af ihagFgREB gemeper f or ned by cDNA i br ar y scr eeni ng u5| ng at-
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full or fragment thereof, that binds to a predetermined antigen, the method comprising the '
following steps: immunizing a transgenic nonhuman mammal with a predetermined antigen,

25  wherein the transgenic nonhuman mammal comprises two human immunoglobulin loci,
wherein one of two said human immunoglobulin loci is a human heavy chain locus and the
other locus is a human light chain locus wherein only one locus 1s of a transchromosome;
collecting antibody V region sequences from the immunized transgenic nonhuman mammal;
cloning the collected V regions into a DNA vector generating an expression library;

30  expressing the library to identify V region sequences that encode an antibody, or fragment
thereof, that binds to the predetermined antigen. In another aspect, the transgenic nonhuman
mammal further comprises a mutation of a gene, wherein the mutation increases the immune

response to autoantigen. In some such methods, the mutation is the inactivation of the

"FcyRIIB gene.



15 Il ength human anti body sequences. In sonme nethods, the collected_human .
sequence antibody isotype is different fromthe isotype of antibodyl JUN2005-
produci nf C&V1347%f sai d i muni zed transgenic nonhuman nmanBfT/HPYV1M?Anot her
aspect, the transgeni c nonhuman manmmal further conprises a nutation of a
gene, wherein the nutation increases the imune.response to autoantigen. In-
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cul turing t di lut.ed, hybridoma cells,to tain clopal .cell,lines.

oxpr oe e ford e ERu ot o R e kel S R Bhefso g iRint0s o
02/ 434 % pREPé NI AR2ZOBRP1IESRECHEh Medh edY, HESEolalife S18PES §é%€dhri€§1b At he

clonal cell lines are obtained fromat | east 50% of the identified

hybr i ddipeary e¢regning 1ging|ah legsbernedp Nasprobe., Intshmeisnole metlodsghoisplaéng steposis e

hybri dong,.cel |, secreti.ng_a,.human __sequence anti,body havin L gA Jj satyype

Chat | bETRETTS & S e LT areditt TS omB S el e SR Dy oS A

const anéngtR)med adfibddazhudiREs IVksdme ddthodsnthrnetibeked a@ﬁﬁﬁtse%adﬂee hatyigsHyi On

provi des a human sequence anti body having an I gA i sot ycg.e that binds to a
Lo

speci f il¥dyRens dgé&sren omadhe Buipeob piibadymodnans ofllscadrst npgeg tregsggnic
| east M P . %\#Nﬁ i.qn for
a Cm t}1 ggtgetl ng%&%ﬁ%@%&e@&gg%ugﬁﬁ or ta%gn%@h llrflcttgﬁale ro%qmﬁ?&gqam
t ar get immgatvecdfor gerf€) whiee imrthigautgeoo inceeabidthh dmml g eeisponec wndutawadigby. Int he Cnu
targeting vegtor, [20] FIG .2.. Serum concentratio of human Ig , y, K and
mouse I8 &5&}:1%’8%?%‘_31‘}16%&“%6 ee‘n?@‘f@éoﬁrﬁ’%&&%@'m &P%ni ce. 15 [21] FIG
3. »fer yigicongRnh{&ticdnarhl ;?rBi/i'dé%eﬂm ik®rd¥ifg thesthmunazed double  TC KO
and cross-bred mce on Day "34. _
transchromosomic mouse hybridoma cell expressing a human antibody reactive with a
predetermined antigen, the method comprising: breeding a first mouse, the first mouse

comprising a first human immunoglobulin locus on a transchromosome, together with a

second mouse, the second mouse comprising 2 second human immunoglobulin locus inserted

[
(V)]

within an endogenous mouse chromosome; obtaining a third mouse from the breeding, the
third mouse comprising both the first and the second human immunoglobulin loct;
immunizing the third mouse, or its progeny, with the predetermined antigen; collecting B
cells from the immunized mouse; and fusing the B cells with immortalized cells to obtain
hybridoma cells expressing the human antibody reactive with the predetermined antigen.

30  Some such methods further comprise: culturing the hybridoma cells in media; testing the
media to identify the presence of hybridoma cells that express human antibodies reactive with
the predetermined antigen; diluting the hybridoma cells; and culturing the diluted hybridoma

cells to obtain clonal cell lines expressing a monoclonal human antibody reactive with the



[22] FIG 4. Serum concentrations of anti-CD4 human Ig K in the inmunized
doubl e TC/ KO and cross-bred nice on Day 34. [23] FIG 5. Tine courseJoi 2005
anti-CD4 human g y response in the double TC/ KO and 20 c sfJr.ed,,m ce

t hat sho%‘aof/l‘@ﬁi ghest serumtiter anong each group (I\I:S)IICSIrS@Bg{f‘g%. [ 24]
FIG 6. Time course of anti-CD4 human I g K response in the double TC/ KO and-
Cross-b rSifiod BtlghNHGfhnd NRAHARGSE! 1RRIME bl 6hoAFOBBaGRATd BLRadN=5)
on Day é%.getg%\glgi& FI (_%e%'?. o%/vt hcurve énhs anti - CD4 Efwm&m r?ilonocl onal gnti body
pr oduct 5@ ofthetilentifidhdridphraicdtien cel ls. 25 [26] FIG S. Serum

croser bl nircasogy paeeshe jmvmien vl aumise BRtOTRS Sl i I8 A COSE
_hurman 'aeqﬁel%qa as}ﬁsrodwmv}hg%@;@@%&ﬁ%@%@mql%&aﬁ% mtﬁgénrwlﬁﬁmpﬁ% dorb%f}e

[28] FIG I me ‘course of~anti-GCSF human y response int
TC KO amdocidfororonssnb(iea) ofiat asthidt” Bhowed t he hi ghest serumtiter anbng each

group (N=5) on y 34. [29] FIG 11. Ti course of anti - F. humgn 1g K

"responsH8in &"Pé‘lgg&‘iﬁls%ecﬁ? KEVEREon proyides g&‘@ﬁ‘aﬁisﬁ@et“ﬁ%ﬁmél}? ViR @NHEGhest
serumtj 51{\@5} : AL 2028 1,43478
PCTI Usoifgf%%%gggg‘gg?& gls%&f%% Dos)é“?gls%gé/nqsugﬁcrhﬁgsésgg Hg}rlltg Ve -Q%%S?mn

nonocl oleadt 18MtMBodi es for bl ocking activity. [31] FIG 13. Inhibition of
CTLA-4(biotin) binding to B7.2 cells with nonoclonal antibodies. 5 [321

FI G 14. Enhanced resp i - .0t of cross-bred(Fe)

m ce. DETAI LED DESCRI gﬁgﬁ @&&éﬁﬁ@@@“&ﬁ?@%@ m "transchronmosone”
refeys o1a gidGorasansh fir af(frﬁg'ﬂﬁgétiﬂgh@ercﬁﬂfA? Wejus€ ahdpic DNATST BEICaEh | nto a
cell of “a’ nonhuman nmammal . An exeénplary cell into which the transchronosone
ar e i nt regouc 8yl aiGsnatar &Singevdctor ACY Thesohsogaoore Divh homojngose recenbintedidiye 10
mar ker &gg’;{(@:an beg. derived fromdifferent species fromthe nonhuman mammal. A
transch %F?é? g YE6iPBri se a portion of a human chronosone. The term
"transc to?!()‘]? MORRA) £ S?:Euﬂm@oﬁ@e?ﬁﬁ'ﬁ@ﬂ?é%ﬁar{‘mﬂ S, k280 HJUsE Bnthda RERS b ggosone”

or "be bf "a transchromosone”. [34] The humanh sequence anti bodies of the

i nvent i doubtafClieO pndduessebredmacenon- hunman 15 transgeni ¢ manunal, e.g., a

transgeni ¢ npuse, capable of produgcing | tiple isotypes of, man (e.g.,
monbtl ol oFI%o?-y%%“ﬁaﬂoycqmaB%ﬂ?ﬁ@tr%Eé.h,mr}a@r&g Tiig e imgamipgdonsly or 1 gE)
to a vapi 1| going V-D-J reconbination and, for non

| gM non?%%@aéﬁghogg}bg%egﬁ?eg%%%ggggwi tching. Accordingly, various aspects of
the i nvaz]i oRIGW:| Setematohcdinditions afiwhti-@DkiHuathy 1§ eigkninsmuaized gphbleraceut i cal

conpositions thereof, as well_as _non-human
TC/KO and cross-bred mice on Day 34.

[23] FIG. 5. Time course of anti-CD4 human Ig y response in the double TC/KO and

20  cross-bred mice that showed the highest serum titer among each group (N=5) on Day 34.
[24] FIG. 6. Time course of anti-CD4 human Ig x response in the double TC/KO and
cross-bred mice that showed the highest serum titer among each gfoup (N=5) on Day 34.
[25] FIG. 7. Growth curve and anti-CD4 human monoclonal antibody production of the
KM2-3 hybridoma cells.

25 [26] FIG. 8. Serum concentrations of anti-GCSF human Ig y in the immunized double
TC/KO and cross-bred mice on Day 34.

[27] FIG. 9. Serum concentrations of anti-GCSF human Ig k in the immunized double
TC/KO and cross-bred mice on Day 34.
28] FIG. 10. Time course of anti-GCSF human Ig y response in the double TC/KO and

30  cross-bred mice that showed the highest serum titer among each group (N=5) on Day 34.
[29] FIG. 11. Time course of anti-GCSF human Ig k response in the double TC/KO and
cross-bred mice that showed the highest serum titer among each group (N=>5) on Day 34.



20 transgenic mammal s, and B-cells and hybridomas for maki ng such ponocl onal
anti bodies. [35] Except when noted, the terns "patient" or "subj e&tl JB Al
used i ntwpehangegably and refer to mammal s such as hunman pat/vsots2end

non- hurman prinmates, as well as experinmental aninmals such as rabbits, rats,
and mce, and other animals. [36] The term"treating" includes the
admi ni §10] at F&G- 2. Pére repopsaunsesal! aagieT 5Aot hthen mpBogpealantibedioefari on to
preven&{1 oJ. delfal‘z. t he onset of the synptons, conplications, or- biochem cal

i ndi ci 8 °6°& 3'¥8%se, alleviating the synptoms or arresting or inhibiting

f urt hey31)deyeGopsERhibaion dTeC T Sei@bietiny binding toB7. DEclBiveigh gRhodlend. ,
aut oi mmune di sease). Treatnent nmay be prophylactic (to prevent or delay the
onset aftitodiesdi sease, or to prevent the manifestation of clinical or ~
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phrase "well tolerated" refers to the absence of adverse changes in health

status that occur apETARED DESCRIETIONYFIHE AINVENDI@Naf f ect treat nent
decisions. 10 3 0 JUN 2005 WD 02/43478 PCTI US01/-45293 [38] The term

" ymph&&}t e The teros@rinfehremasdms’ refrss Hot pliomesene Ay irgmenfcthereef thahern s ers to

any of _the noponucl ear. nonppbagacytic, | eukocytes, [o nd. ,i. e bl ood, |ynph,

ane |y figmorie Grog pators RGTRRAATRhI) BrEORNEY T Salith I o

" subpopdhsthiditssoffe afe Intraieedis e EStell' R €&1sthrdtdsehé $in compidesseltabld
hocytes or T cells characterized by the expression of particular cell
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s ﬁ Wac &apeer kad sarf bederiwg feqm (liffesentypeeies Fpm the genhumanggammpHA | EUKOCYTE
ANTI GE , . ' Uni ted Kingd
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The t efftEnsclephisoiCor F iy sahRaayicenSiBofisdt&bingiptd @aichromosbhkAodbe 6fGILA4, "
10 "CTLA-4 antigen” and "CD152" (see, e.g., Mirata, 1999, Am J Pathol.
155: 4593%b90f%ﬁsémeused i nt erchangeably, and include variants, isoforns,

speci e o] - . ) conmon
cpech P TRHES Nl sDUIRE: Tkt B0l 805 hEVKAGR 1 £ATHEAE

7: P8- 3&pnsgedit|mahmal; eng) ftansgddit\nmegelenpsblo b prodacinChutigleigsypdsefGenbank
accessi on nunber 15 L15006, The .re hon of a a |?s 1-37 is the | eader
pept i dé}lmem%1m0§0%lﬁéaléwp%¥@9nﬁu|aa}91 Qdieg {%mgﬁ?; gféigmdf% Igkptoa

trans m%gaﬁmﬁmg By uaa%oaiﬁg-\z.bi’.r }écomag%h%h 23 hén ﬂgg\n@'og-xgn\é@aﬁbam. of

t he nuc Ide sequehce have~ been reporte i ncl udi ng o"Atransition at
posi t i eoty? swatchinpgoAtcdrdmgly, vanousatsppds df the in@nfpn anduderanéibbdieSand ansi ti on

at positio 39. The onpl et e sequence of use LA-4 has the EMBL
2 0o PPN o RS #1 G DBBARAFB, CPbR 1or 1§550L FAVE €5 BB 270) . The
r €96 on y@fs@ficiRafiflalSadd BRell$ aﬂch%}{ﬂrﬁﬁﬂﬂs fopﬁfaki?gguc dfﬁ%}loﬁbﬁaﬂaﬁﬁﬂo&igﬁ?' tope”

means a protein determ nant capabl e of specifi inding to an

[35] Except when noted, the terms “patient” or “subject” are used interchangeably and
refer to mammals such as human patients and non-human primates, as well as experimental
animals such as rabbits, rats, and mice, and other animals.
[36] The term “treating” includes the administration of the compounds or agents of the
25  present invention to prevent or delay the onset of the symptoms, complications, or
biochemical indicia of a disease, alleviating the symptoms or arresting or inhibiting further
development of the disease, condition, or disorder (e.g., autoimmune disease). Treatment may
be prophylactic (to prevent or delay the onset of the disease, or to prevent the manifestation
of clinical or subclinical symptoms thereof) or therapeutic suppression or alleviation of
30  symptoms after the manifestation of the disease.
[37] In general, the phrase “well tolerated” refers to the absence of adverse changes in

health status that occur as a result of the treatment and would affect treatment decisions.
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anti body. Epitopes usually consist of chemcally active surface gr ouB) nﬁs of
nol ecul es such as am no acids or sugar side chains and usually hav&l JUN 2005
specific three dinmensional structural 25 characteristics, as well as

speci fi c WA&PE& 8 har act eri stics. Conformational and noncohf BHPS1%3Hal

epi topes are distinguished in that the binding to the fornmer but not the :
latter isylo tc at 4 |
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inter- canmnmhemolnymmhle fidrgphapenyds leukacyies) danyd inhhé blood, hymphr aisbyngfhoad heavy
chain varl abl e 30 r]ePy (abbreviated herein as VH) and a heavy chain

const anfiS§U&yi-6n B é%é}!f) ¥¥8i n const ant region is conprised of three

domai nsyzgeHL; ”I ht chain
“vari abl ﬁg?gn a re\%ué erolgI%m;ngﬁ Eg ﬁ?{gﬁb ?ﬁéﬂ%fé%tdngt ant

regi ®n. lyhiphobytghor T bellschzoaséranet byelys expremmmfmartscmbbmtll em—'fa@cmmkars (€e The
VH and_VL regions can be further subdivided intg regijons

“hyper vaPrEgAY Pt I, et @r (pde) 11099, 6HE DRUBOOETE AN IG5 A3478BPeky %EE}JFPAB‘QZJS
| t t
TR A O PR B o P 9 g

conposedbrafl pulgses)CDRs  and f our arranged from am no-term nus to
carboxyl -terpjnus in the follow ng order . ,  CDR2. FR3, CDRS,
FR4. Théllar thpleems egrigioxicof | Xm@%msﬁﬂﬁeﬂﬁ@%ec%% Qﬁﬁ* 6on€¥%‘§3 bi ndi ng
do”&‘%” LORE ALLRG ﬁ*’ Snd¥ (Eblg %uﬁé?@ 19995k ANY 15:1?&51011535 43 L5®)

anti bodi es nay |aet of the’i muhogl obulin to host tlssues or

f act or spsediintetchdngegblyaand u&lm:keldasamtfs isbfermsmpedesyahaopy ef iumareCTRA-&)

cells) through eIIuIar receptors such as receptors ., FcyRl
FeyRI | a2ndARgs havipgyRIsapt onerf@ped ?Ialtogﬁdw#h& Rrklsee &o&pﬁﬁ%a@o (@a)fnéf t he

cl assi cgl CZ?%QPS&%S‘?”? 2§_\g5,§¥ em The term antibody includes antigen 10 bi ndi ng
portions an rntact anti body that retain capacity to bind the antigen.

Exarrpl e$41c}f Taatorgpletdd PNAgqparct o6 hgman CITlde 4 hia) the Gatbahk agressibn namber

(a2 LA e oot AR BR SPGB s EPHOF R0 O B SRREE VT o

by a d' sk Hbrﬁ@inbf(ﬁﬂggﬁ attht REndhIISah&8bARIN; hrid 98- T8 the dFFRImAhARI Ng
of the VH and CH domains; (iv) a Fv fragment consisting of the VL and VH

donmi ns Vefiazts 06thsintglegtide mquﬁmrhaamtbs@bwortcd;)m(aum afG toghdransitivaedl et at,

1989 Nat d

ool at oBouBs IS AT ebsiet B RNEREE A R R Attt et 43k Heugn
the t V\Dc&ﬁﬁl%terﬁNAfseEl{i&cE\bf frﬁcﬁ@éf@fﬁLA Yhaangd BMBLadc@eﬁm@%mwxd@ywepar ate
genes, they can be joined, using reconbinant nethods, by a nthetic |inker

OPoSD entinibst 4 boAa%s o madas a8 278, dhpacaporbrm oIS Ls infhe inatie VL and

VH r eqi 8%@ @alr 20 to form nonoval ent nol ecul es (known as single chain Fv
(scFv); e, e.g., Bird et at, 1988, Science 242:423-426; and Huston et
g.

al ., 1988 PlTﬁ@terﬁiatdpltoﬂ’aﬁearﬁfalproﬂénﬁie%emﬁﬁarﬁ&Z@alﬁ@@@pemf SUsidis fghe chai n
anti bodies are_included by reference to the term "anti body" Fragnents can

be preparigedpyEpitapshisyrdlitcopsistnfichamically aghve sratace SeyupEigs o ergleiessislye of

I Ntact 4 amino acids or sugar side chains and usually have specific three dimensional structural

25  characteristics, as well as specific charge characteristics. Conformational and
nonconformational epitopes are distinguished in that the binding to the former but not the
latter is lost in the presence of denaturing solvents.

{43] Anintact “antibody” comprises at least two heavy (H) chains and two light (L) chains
inter-connected by disulfide bonds. Each heavy chain is comprised of a heavy chain variable

30 region (abbreviated herein as VH) and a heavy chain constant region. The heavy chain
constant region is comprised of three domains, CH1, CH2 and CH3. Each light chain is
comprised of a light chain variable region (abbreviated herein as VL) and a light chain
constant region. The light chain constant region is comprised of one domain, CL. The VH

and VL regions can be further subdivided into regions of hypervariability, termed
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anti bodies. 25 1441 The term "human sequence anti body" includes anti bod| es
havi ng variable and constant regions (if present) derived from huréeth JUN 2005
i mmunoghegubiisyrsequences. The human sequence anti bodi es pfT/AB&/isdyENt i ON
may include amno acid residues not encoded by human gerniine

i mmunogl obul i n sequences (e.g., mutations introduced by random or

site- smpltm@ntmm@@msmg regions (GIORprinisyspersa tVith Tegioas theharemagev o) .

However, the.term/ uman uenc sed her, N, Jot

i nt endePSEEeEiRde ae{ﬂ?w%% Fegup ﬁFI\%ﬁl aﬁﬁ'ﬂf.g‘?{‘lev mgasueléncfgﬂsf guftrcient to
conf eralﬁnﬂomgﬁm speabdd Hbiyandng-teeninueeb ¢arbsRylemngetsini the fdlowanbider:

manmmal i an eci es, such as a nouse, have been grafted onto human franework

sequenkRs, C R1.&ER2, BA BRY @RRﬁbEEﬂeH)e varblpregigns 26@8 hem@zi’h@ﬁm

PCT CSQ1.4529 ant i bod nocl 0 ant i body
ot niai & B ace S TRREE O af MG Ko Bhnse B PGRORI Y gn

mDI ecushﬁrbo@i@grﬁwrﬁédiétetwemaﬁfglmaé uﬁmhh@gwyulupwmsn&yu@@oxohaa@fsays a single

bi ndi ng specificity and affinity for a particul ar_ epitope. Accor di ngly, the

E) er 31 mhdéman?nom oriksl ofdhe inhodne syssrar(e gt 6ffasior el Buowdhsesllalar mepeptass ngl e 5
der| 'vzﬁmﬁﬁ%%ﬁf m‘s‘é'a%% (ot i T geuur b Bt Phd Bishood: ment
the humganodre th@Blakhedices léiﬁélt%&@xﬂc?ﬁe Q)(maanlﬁ)bgﬂﬁf Qfaﬂﬁeé’\&}&tfé%nL ncl udes

a B cell “obt al n froma transgéeni c nonh-human ani nal a transgenic
nmolls e, binding pgrtang @f anéntectratibedy thaa rétainsapdvianty boitatha ahhgamsﬁmmphndf a light

h t f dt i i zed 1. 1 The t di.cl I
ot | bothyeR g B oo el 4D A tokadRent aone Vet draeamsit swsieaa Rt ey | gen.
Typi cavn/vnt bg. aefdféﬁﬁ %hlamt gqudm% p)b'fft%n@ni fa%ﬁﬁl%nﬁ?éér%?@om#ﬁﬂlg he term

ollgoclona antib refefs’to a preparati'on of 3 to 100 differént
ant i boEatefragmermmlmkﬁcﬁ memndisiifple daldgy at tHechinget icgmai 68) & irdStagmeat pomséingt i on

ant i botye V2t BRCHS ol (e T -ORSSHs BHNE of 6 Vo B VErRP ot i ont

any boghge atf of Bn ARGHERN (v)AUEADL @ra fn% wudcya al N$89098,As 4 1054l 46)bi nding to

a range ~of different epltopes e invention provi des human sequence
ant i bodhish consists e VA gompinaand g‘elhgn laom%@nrnglenmmw deteinpodigesgivn hunman

ot | ol O, AR A el SR oY B A R P B et e

si gnal ﬁ)rﬂa&@ﬁﬁa?@té eendy t129!chn $Y6ia6E, UsBHEREGHBinaHICRe@E s, 9 AvyAmBtiCTRerd

receptor an human CD4 coreceptor. Sonme of these antibodies can bind to

an epi thepenables tamte BTmAdaas & single protaimphain in which the Mlownd Yitlergions pajitwi th a
P BT S EERL s S o 28 o SPROZOLL DO s B Co o
cl ass $dieddelQ42 B8 a125candHas@a et 0N, 158 8hBred Nofll Acdd. \Sict. U Bluma st s B79-5883)s duces
Such single chain antibodies are included by reference to the term “antibody” Fragments can
be prepared by recombinant techniques or enzymatic or chemical cleavage of intact
antibodies.
25 [44] The term “human sequence antibody” includes antibodies having variable and
constant regions (if present) derived from human immunoglobulin sequences. The human
sequence antibodies of the invention may include amino acid residues not encoded by human
germline immunoglobulin sequences (e.g., mutations introduced by random or site-specific
mutagenesis in vitro or by somatic mutation in vivo). However, the term “human sequence
30  antibody™, as used herein, is not intended to include antibodies in which entire CDR
sequences sufficient to confer antigen specificity and derived from the germline of another
mammalian species, such as a mouse, have been grafted onto human framework sequences

(i.e., humanized antibodies).
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a signal leading to inactivation of T-cells bearing the human CTLA-4
receptor, antagonismof the interaction effectively induces, augnehts/Ubr00
prolongs the activation of T cells bearing the human CTLAArpeqeRbAr

t her eby prolonging or augnmenting an i nmune response. A "blocking antibody”
refers to an anti body that reduces the binding of soluble human CTLA-4 30
to cel |l {#3pr ahs edmBiRmoBionh]l gamddyyortmdmeaiinal &%bod) YompOsitiordGefer 50% 60%
70% 80% 90% 99% or 99. 9% under. conditions in which the ratio of antibody
combi ni PEePaietien phaniihedy melrewesof sipglp maksauar sgmppsiopA gravgelepalianiigody 1 and

the con .1 o of 1 LS 10z ¢ 2005 WO
02/ 4347 %8%%% @gy%%h?%%n@é Qf) %\?}%ﬁ%}? %{rﬁl}?ﬂlr‘%ﬁ g)rrl\({lp})ra%@ﬁlﬁ er %pﬁ%n sequence
I gA ant im&hﬂ%}ym@tem%aﬁmnqﬁoﬂmmm amibbtgeresers bx eirftodtey disphyhiptd singlees

i ncl ude CD4, CSF, CTLA-4 and EGFR Because I gA _antibaodies can form

di me? s, binding spgaifiany whedt kayecariablg\aad capstan segiensodbpresank) degived Bpay hyraan
[51] O her t.] el rat I r r Q Ry

br epar st SO iEoeRpERE SRR LT SRPLhERRLE Bt iR Bl ol (1
a mannerregodited b9 aHybhilkdonial whiph énclidesaB &1l Sotdined Gopt Dirsnsgenit hen-hanmncel | .

[ 52] Cross-linking can al so be acconplished by conbining sol ubl e dival ent
ant i bodiaBinal,igagi higarReeRis fepr eIV SSRAERT §qreprisiega hymas Beayy|chaional

ant i bod o i i . i L heavy and |i ght chai ns
bi ndi ng¥ﬂag£°§?$%g&r%ﬁ?ﬁec%?%%r§%8ﬁéW%fg)%ﬁlgﬁgﬁorgagfgﬁgtcﬂgt 10 a signal can be
tranedugesi aThatsrestditlond] akibodpthefered apredaration sf atrlkisnvo irfibodiEb€o aer m
"reconbi nant human anti body" includes all human sequence anti bodies of the
i nvent i @RtigRat yRiFadlsp thaditistent anthaddesdind diffeasnd gpigepSssol at ed by reconbi nant
nmeans, h td i i d i : e) that is
transgei% fg?le eg{ri]rlanotl)1 !r:rlrgﬁrji%%g %’ggﬁ ?\eff(%rgn%eggfegg}s?grg%lgggt?mq glggp E:ltl)%l ow) ;

ant i bodiaasboeigsrte as aftigtsi. Typratlgchabntitanies ib sectpd preparatio Bizilas atrargrsifect ed
into a host cel|, antibodies isolated froma reconbinant, conbinatori al
human afiffBe¢PItoRsary, or anti bodi es prepared, expressed, created or

i soh at edygiby d -Q@%wi % hi6d ' obulin
gengglsegﬁ%ncggg%/e(gg%t E}F&&%ﬁl}n{éeq er{gfeégg. %éﬁﬁf%@é{r}gﬁ%ﬁ?%%ﬂﬁgﬁtl gjdi es
have vardifhhte aatitbd entetzardntigeni ueh a(prépargiomsiaciiecmtibodids bidinghtarmeanggennl i ne
i mmunogl| ?H&%I n sequences. Such anti bodi'es can, 20 however, be subjected to
invitrd eéﬁ%ﬁ%‘%‘i’%es(pr, when an ani mal transgenic for human Ig sequences
i's used, ;49| YHY h\RANBH bfovidsAARNeSelerRE dnfibitesth @ AREND AR rS SRERAGES O

the VH "and VL regions of the reconbi nant antibodi es are sequences that,
whi | e déminge dntitradmesan dunras| Gt led-4, bumandnCHEy mirmareHPW, humavCDdempddmoss, may

not ,pat exi st within the. human . antibod er,m ine.r rtoire in vivo.
5 28, Ete, g Fiop dnlibidier BEum BREsBRIEEE i BpuiEsorhirt E5CK terieanlent
non- humafenale @ Asiue8d BY 06l ShfigeSiEdptars s@dh dsiRéifumdh CTTiAes Redeplophsd tHe an

anti body having an am no_acid sequence or an_encodi ng nucleic acid sequence

cor r es pouaian §Acorereptaroberaeion these antihwdiesgan bind to an epitope on human CTLA-4
so as to inhibit CTLA-4 from interacting with a human B7 counterreceptor. Similarly, some

of the antibodies can bind to an epitope on human CD4 so as to inhibit CD4 from interacting

25  with human class II MHC. Because interaction of human CTLA-4 with human B7 transduces
a signal leading to inactivation of T-cells bearing the human CTLA-4 receptor, antagonism of
the interaction effectively induces, augments or prolongs the activation of T cells bearing the
human CTLA-4 receptor, thereby prolonging or augmenting an immune response. A
“blocking antibody” refers to an antibody that reduces the binding of soluble human CTLA-4

30  to cell-expressed human B7 ligand by at least 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%,
90%, 99% or 99.9% under conditions in which the ratio of antibody combining site to human
CTLA-4 ligand binding site is greater than 1:1 and the concentration of antibody is greater
than 10™° M.



not consisting of the transgenic non-human animal, and generally froma
species other than that of the transgenic non-human aninal. 30 [5%]0 AN 2005
"het er ohyls brlszamd | body" refers to an anti body having a |i glatr/ésed4kmavy
chains of different organismal origins. For exanple, an antibody having a
human heavy chain associated with a murine |ight chain is a_heterohybrid -
ant i bod§0] [ 5Bje MMenticarfurthenpyevidas huhiy sgsuerce lgA antibodias 2 varedy of hwmebj ect

species (.e.0. .an _antibody. of t.he in t O een 4 i fied and

bpar acstic Psfinp AR, 8S B isnintpd N B GROSR R RSEHhd £GPk, RhERs8Tth,

02/ 434 7tiBsdiks Sl fohd 2B eRtatubhdb AGYibb GiBSTBAH havd Giptdvall ctdye-laRimerop@eiss.es i s
the predom nant species present (i.e., on a nolar basis it is nore abundant

t han arl§lbt Hothet adibeidy padpasqsions.comietimen ecfenaptosastinvltiyvalent preparpdenmbing | y
pure” ar "isol.ated"” conposition al ns ere the abject,.speci.e

orpr i Shgeh SEreerertgs nteisy iR G L RER R Sfer e e P At

macr ong@edd @TLARPRCESoR @SB kamé\cll.subst antial |y pure or isolated

conposi tion can al so conprise nore than about 80 to 90 percentréhcgéewei ght of

al | madpdhol Grwss-tinkiggsen elso peaseamplished hi comhindrg salehle dnialans an sobj ect
i O, i bodi t.he i i b ified t

cbsent TV RHEERLRY Pe e iairh e e Bl GBRR G Herfafiinco st he

Conposijase ﬂv@ﬁamf/%' and|igktedhak baing ) difeeht ¥ARpeE Bn tHeantio bl SSdH thah

consists essentially of derrvatives of a single 10 macronol ecul ar speci es.
ForlOex sampgeal cambe transsiueer aan iebwld pf awibiodiranediRedempsdimkinge substantially free

of other,antibodies that.la bi ndi tn.h n LA-4 and bind.tog.a

i 1 er A3l anfPOEHS HPRREA AL grdl” R0 o et sEieofs PO Riatnas <o
an epi tapavehBO MafirePrephéd, dRpreSfed e+aRmBd 61 IsbtatedBYre cOHABRYET mediRY Quch as
cross-reactivity to other related antigens, e.g., fromother species (e.g.,

CTLA- 4 aspibedies ishlatast f5gm)an avbnadegr, 2 meusel BlabisdenaganioBayugrn 15 t he i nvention
be substantila b’ﬁliﬁg)%ﬁ%sg@)e&trﬁ%g@] AGdle lﬁ%%%(v[)g%tt%bg%% e&frleé!segiugl‘é@‘ﬁlg%%ﬁﬂ%}?tb“' '

I
associ at'él pF’il)(f ein or em cal’s. ecl ers to

pr dfser esxprakiohivactongatffedsd mnd h hodtell Candibsfies Isblatsll fohiagetombi@hat i ve to
ot her non-specified ant iigens. The phrase "specifically (or selectivel

bi nds" &tipatorgtumamantibedy Kbragy. T prigkfidics nrensed, shpichwe. ¢reatadoeiseiaied | ve of

th el Qi . ti f | d
other AR s A dhvisphead of BhaLpREARANTRAREL A S PMELTS 2T
(K, ) ofDHRA deqasiceaBueh rdcomblnt Muhan antbbtidd Hhve otrisdlouid déhistavt fedionsl@© M 1,

or about 1010 M1 to 1011 M1 or higher, and binds to_the s,ge i fied antigen
with arPresgppiderived gt hyraarggermbing iminpgoglobylinesiaipriess Preh anfIBOGES FHbty f or

bi n@i NG, dBr, BeRuFREEY b f"o‘?ﬂ in‘%ﬁggenéﬁs for, wHsan E@ﬁgﬁ gﬁ%&g@@%ﬂ@g%ﬁ g%ti body

specified antigen-or a c ely-refated -antigen.
r ecogni eijugncasisantd,ge wivoasothatic antagenedigoindsineché amidoacidrequatdeged'thaVel used

| erchanugpbLy RereL Ll be gt sn ant bady wnuch binds cspectl! cal Ty
to the gR&CH A geARRO VLAYV RBGuenbEN HRy 1Bt hABIal§ M9 ¥Rthin the human
antibody germline repertoire in vivo.

25 [54] A “heterologous antibody” is defined in relation to the transgenic non-human
organism producing such an antibody. This term refers to an antibody having an amino acid
sequence or an encoding nucleic acid sequence corresponding to that found in an organism
not consisting of the transgenic non-human animal, and generally from a species other than
that of the transgenic non-human animal.

30 [55] A “heterohybrid antibody” refers to an éntibody having a light and heavy chains of
different organismal origins. For example, an antibody having a human heavy chain
associated with a murine light chain is a heterohybrid antibody.

[56] The term “substantially pure” or “isolated” means an object species (e.g., an antibody

of the invention) has been identified and separated and/or recovered from a component of its
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[ 58] The phrase "specifically bind(s)" or "bind(s) specifically" when
referring to a peptide 30 refers to a peptide nolecule which has 30 JUN 2005

i nt'er medi L, Righ binding affinity, exclusively or pregepigatghy; to a
target rmfugg)uzﬂéf%The phrases "specifically binds to" refers to a binding
reaction which is determ native of the presence of a target protein in the

pr esenc gafital @anvifeirgsm gactebidsthp @pjectspeoits &f thp peddeimisand pecidshaeseht Gle0@ines .
Thus, under designhated assay conditions, the specified binding noieties
bi nd pr aldrdigsis af isynare abunsiapt thaw pay othsy et vigwad seaciesdpdheaSPmpesitngyg 2005 WO

02/ 43478& /L 293 t _Di Lanifi .
component SBRAELTpitR; 82 $RRe P Bedbitah (R EHBU ok declotfibises.
under sutlag @abeittJ0qEscamyor £heldr ®asis)ofutli mgcromokicylat bgdcidspresead. @cted for its
specificity for a particular target antigen. A variety of assay formats may
"

be dsedubsingiallypureqrgsgletsd compoaiien ePeiq sarapsy mergdhanaboyf §%¥0a9<ba¢rtc%tu| a

.protein, FEok_ hgl- : I Sanlk eci pitation,
B acor o i e 57 B nfisrolp Sl BRGREpiekcandh WERBBSARYS A iBIHOQROREL PR
react Wwspdridsl{e ganhtigeiies dithe dpkhiord capatbfbepueified &d estntied hofmdgendign wi | | be
at | east tw ce background sjignal or, noise and nore typically nore than 10
times ba&eqaipreinaet. SPPEGY caprat bedgtected grhe rompegitjon byeonigntordlide@stionf ers to an

anout 16HHPEHAFER b2 TRERRRAE st By Ahel AN BBRnet ™) oo about
1011 1 meefor@dledid@sheciod For Rl laroisolgted abheibod etohrumanCTOAIDIBNEL or

1014M' or greater. However, "high affinity" bindi ng can varﬁ_for ot her
ant i bodyubpssitipBrdree of gther wibodies that lapk bipding sxbuman 6ilRA-# and hindrfaad to refer

{0 th AL A . - badve .
i nt er ac i FRliLe, SRRRE Bh kalue AR ROAP b pp i BANI pEAHE A RPLARE WAL O00
her ei n, ok saridit efib@tad CTLE{-¢é mdyphbweveediivk ickyss-weacdivitg oc othet eated atiennt of a

particul ar antihody-antigen interactioon. This constant has units of M _[62]
The t er HEKEPT ORST BRESIFSHEBei( LA¢ SPREIEhRRIBOIOES)r Mossovep qnreolried apitbody of

assqgei atyl t : f1 I i = ant | ¥ ign. This
conat ant aYERRE R S AR d R ol BAPHEEY SRR RIREAARN 0 e
t o ref ersdooiatddepriieins} awd/di dodeds.i on constant 20 of a particul ar

anti body-antigen.Lnieractjon. This_.cons t.. has. unit. f 1/s. [64] .

MPar c1 T ar SPrBOY TG YRk MR GeTBh e ad HooebockFer i ptieen
condi ti : i ; Jobot: OIFH Gkl [ " 1 red.
(03] 1 e e e B e R G B By aharn
const antantiegiyoaferyoreesindidgasactioh shat s datenuhatbsei of thiprasengawfithe proteimingha,

I g02na PPsEE e poBaRs of Auiet witth ASeBete sryPol e onbSS hrdiban e
di sti nctan SsREMEES cOistdrd ATt leabtGBout 1 9E8° M9631And! | ¢GEbbuaret MdAo 16%. 9.,
I gAl and | gA2) [66] "Isotype switching” refers to the phenomenon by which

the cl add”, ambputol®y bl tof102nM  anthighsedyand thinvsde thier speridied angge Witk ano one of
the ot h%ﬁnlig/ tﬁgtaig 3FRast two-fold greater than its affinity for binding to a non-specific antigen

(e.g., BSA, casein) other than the specified antigen or a closely-related antigen. The phrases
25  “an antibody recognizing an antigen” and * an antibody specific for an antigen” are used
interchangeably herein with the term “an antibody which binds specifically to an antigen”. A
predetermined antigen is an antigen that is chosen prior to the selection of an antibody that
binds to that antigen.
[38] The phrase “specifically bind(s)” or “bind(s) specifically” when referring to a peptide
30  refers to a peptide molecule which has intermediate or high binding affinity, exclusively or
predominately, to a target molecule. The phrases “specifically binds to” refers to a binding
reaction which is determinative of the presence of a target protein in the presence of a
heterogeneous population of proteins and other biologics. Thus, under designated assay

conditions, the specified binding moieties bind preferentially to a particular target protein and
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30 [67] "Nonswi tched isotype" refers to the isotypic class of heavy chain
that is produced when no isotype switching has taken place; the cﬁlbéUNaZOOS-
encodi ng whe2nsingwi t ched i sotype is typically the first OGCHERE/SMP%edi atel y
downstream fromthe functionally rearranged VDJ gene. |sotype sw tching has
been cl Lfql:ed. j = I ' e ' ( 1 assi cal-~
a0t ype ooy R E bR ahEBho Bl e B S R B e Spreifant one
swi t ch BindingVo 3 t&gditoRdR andeGusiPéchddtidhsRAdY 1d50re A HarBRg swiptethaeisr egi on in
the transgene. Non-classical isotype switching may occur by, for exanple,
homol ogdtlectedion isisperifio nernaeir il fasctANiigan Hyvalict of ¢ssiy orapatt way be

del et i ' . ) . By . |
"ot or t ¢ el o RS TRARLY Bl o AGNE ReaciNe (I D ARENOBIGHR. PSR,
occwy apslidepec EUIS A iinsinypsa gyiheinoprecpifail, Bibeort andWswdrt blot agquedce”

refers to those DNA sequences responsjible for swit¢ch reconhination, A
"swi t chtogawiy pepidesitba spegifirally Tegctavitls therantigen of ypreallyaespsettig pr gelectiygst r eam)
of the i ri.ng: i . i ion. The
"ui t oSSRV ud BALAR e BECIED Ao ok AL B Bt ERERS MR BRI o8 "and
t he reptiaees®kpraamdst ant region (e.g., y, s, and alike). As there is no
specific_ site where recombination al_waég occurs, the final 10 gene sequence
i s not 139%bi cAhe termy ddgleafipiy” forawmantBody Fders (@ e eqybprivg agsasifioatcopsan
pat{er nyyi ' 2 1er 184D 9 B!
cov; engl< @%ggﬁqg%%gggo?tzwgﬁgfgﬁtglgsﬁ,a&r)r@rlg g{)ég?%?%%ﬁ ‘;l/ onfvgﬁtaP%fgrsﬁ%égﬁnobul in
pr ot ei n10'AM 'ghtless ybatit IOh NIA] dreit teasf abaub €0 8D eanustegeld hedy 108N ber
characterj,zed as being substanti al I,¥ simlar to gl yc%gyl ation_patterns

g

whi ch od@uM raEERaeT YO8 Vet MBS ERTDIBdaE 4 yaryHer @PsE oty ivfyRefe
non- Nunpgpy L SRSAEA G AMIREd hRED | OMErbd % (UrBADYnSEdilibrlitin bR cftibn WOU! @
y f[1 the heterolog 08

recogni e]the gl'ycosyl ation pattérn o us anti y as being
nor e si oodsént dHa patiduipatttebodyeaitiged intaaytiat. iThis donstahehaspmdits 8 1M t he

non- hu trapsgeni¢c_gni mal than to. the species from which the CH genes of
thel-‘trgf(gld,en SBB der roaed mﬂfm@tw@% i as %%%%\“Pidﬁom_é%‘”gppl i ed
to an Ol%rfsg&n gﬁ{) g{lrﬁc&ﬁr Exﬂ?oo@?%&%&%t?&ct@&i 96s conltafitthsimid QERA 1 n nature.

For exanp ypept i de ynucl eot i de sequence that is present in an
or gani sfA2]i nTheitkrmd kyT,ras siesd hdrbiag isqatended fosofeate thefkineticaassaniation donstaatt afr e

and which has not, been .intentiopnal Ly.nodified by.man_. in the |aboratory is
nat ur al FPRGEYEF ftRpdyraptiger fteraghiop - )I{‘Fﬁ"ﬁﬂ‘i’&jpbl?:ﬂﬁl‘%htslog&(}gs refers to a

genetic [@J%e MR 1o ‘4G¢, Qhustd RbER, BARKELI tRkRIROR RGTc GYTRILSE chiMiaf Mt i on
that can be used by a B cell or B cell precursor to express 25 an

i mthogbbbpirticulpepttitddy-antigen mépadtita. Thrs dvastantteawpits béilfs. pepti de, a |ight
chain p id r the fusion.of a heavy and a lj,ght chain peptide. In the
case of TE urbastiy b Guipsnyaneeen Rutadiohs? Red o ot teh el EB G vher, "5
cel | proahsRé edilibRim dnb &iEBoLNEAE hRImedsurddmunogl obul i n peptide. In the

case of a rearranged | ocus, a gene encoding an irnunoglobulin peptide is
cont ai nE®]wi tlsetypeheefersdethe antibody class that is encoded by heavy chain constant region

genes. Heavy chains are classified as gamma, mu, alpha, delta, or epsilon, and define the

L]
(94}

antibody’s isotype as IgG, IgM, IgA, IsD and IgE, respectively. Additional structural
variations characterize distinct subtypes of IgG (e.g., IgGi, IgGy, 1gG3 and IgGy) and IgA
(e.g., IgA; and IgAs)

[66] “Isotype switching” refers to the phenomenon by which the class, or isotype, of an
antibody changes from one Ig class to one of the other Ig classes.

30 [67] “Nonswitched isotype” refers to the isotypic class of heavy chain that is produced
when no isotype switching has taken place; the CH gene encoding the nonswitched isotype is
typically the first CH gene immediately downstream from the functionally rearranged VDJ
gene. Jsotype switching has been classified as classical or non-classical isotype switching.

Classical isotype switching occurs by recombination events which invoive at ieast one switch

[
N



30 [72] The term "rearranged" refers to a configuration of a heavy chain or
i ght chain irmunogl obulin |locus wherein a V segnment is positionedd0 JUN 2005
i medi at elpy pdiagent to a D-J or J segnent in a confornat poneogeding
essentially a conplete VH or VL donamin, respectively. 17 3 0 JUN 2005 WO
02143478 PCTJUS011- 45293 A rearranged i mmunogl obulin gene | ocus can be

i dent i f isequchye egivpanitisotmansgenye MNdni-¢lessiMhjsotype seachiap geay dcoouby, farsexamplgast

one recqnbi ned hept aper/.nonaner honol o | emen 73] The .term

Ut ear PRTGIREOU ECo BRI IPR bGP AR e B AP ohebiees it 45 rent

refers gﬁte‘rﬁ‘i%ivgﬂgﬁ-'cgééi%l' s%tc‘?fﬂﬁrﬁﬁééha}lﬁﬁns%&ﬁ%@%ﬁ%x}ﬁs%% ah§opnoi ned so as to
Irately adj t

be i nme acent to & D or J segnent. The terms "nucleic
aci d" ornnttrucdneisomat redombiratioh eAmsref @hedspmay deax wnd bffactahte ddotype switching.

i bopucl eot i | yper. in either single- bi e- st randed, and unl
et g X R UL TN RN e
; f i -in- id] . 0 i | ti . 0
con U B, AT oI s PR L SRR S LR,

ant i bodiggsheXonstaitt E%?@hltop&f dd16188 d18n@the sHtch YecontHdRRiont TBE “Hiitsh dcBeptbe
antigen, is intended to refer to a nucleic acid in which the nucleotide

sequencdsgiemawsdierveeniibe aprsityetireon tane dstsird apdithe mplasement ¢anstant regioner
nucl eot i, de sequenc encgdi ng anti badi es qr _anti body..portions that, bin
At gend e e Ao apee)r BF Hied haipe Bt At vHer RO BBinti s Bet i 1A
nat ypal Iggné §3nkndeendayplesilgbredatitle fonlhEROngRREM ¢ DNA. [76] The term
"substantially identical," 1nh the context of two nucleic acids or

pol ypeptlb¥es “Glysoeyletiompatigandis debined sethgaatien dcathgbydygtecunisshatiaee have at

| east about E%P‘V apout 90% . about 95*% thia(ﬂher nug{ of.ide .or amno acid
resi due “CHERTtAac Wacgﬁ%é?’é’&orﬁﬁaecé 1?28‘:?%8 FOPER Oﬁﬂ PEY¥Bspondence, as
measur el ek tidd eaties bONhSOroICHUE AEEHETRA Ve ThfrabRE heTla 2 gndibetantiyv i sual

i nspection. Such "substantially identical" sequences are typically
consi dersirilarite glysosdatisinorpsigsns Witeh vetys satwallyaen adibediesprodyiged by thetspesies a

regi.Qn ofc..sequence that is at. |e 0 0. residues in |ength, aover a
Fegisn o RENER B3t e himd A ARG o5 0B SRIEH By sy P pedi L 150
r esi dueshe gikcayvREioh hattdldf theRgéddldpous htilody s BEMERIEAS sirfiliito edipatad.of As

descri bed bel ow, _arnl% two_anti body sequences can only be aligned in one way,
by usi nglyeeylationinthe prasissé kgveon-huramb anseemis papsl dhary torthe preciss dioas |

percent jdenti. Q%s%flﬁ[;g g%%tg%%dwe}@edeh-v efined nmeaning. [77] Am no acids
e

fromthe variabl e®regions o mat ure heavy and |ight chains of

i mmunogl[@bul iTe tare sl paicedriny’’ andppiied espedbidcey edfyrs tovier factthatanabiasober
designatin %he .positign of an am no acjd according.to the schene of Kabat,
Sequ€nc &40 8f Ipingiia PTG 088X aRRG b PYYPERIIde IR Pelyautleptds Tegnence thal i RIGas of

Cequentan o SR, g PRL ATt G e SRR foph bR 0 ey |

occur ri ngt bernroteagomhllyonodifieth by esindu¢hgplabotaiarp is matedaly-csologingup t o generate

a [71]  The term “immunoglobulin locus” refers to a genetic element or set of linked genetic
elements that comprise information that can be used by a B cell or B cell precursor to express

25  animmunoglobulin peptide. This peptide can be a heavy chain peptide, a light chain peptide,
or the fusion of a heavy and a light chain peptide. In the case of an unrearranged locus, the
genetic elements are assembled by a B cell precursor to form the gene encoding an
immunoglobulin peptide. In the case of a rearranged locus, a gene encoding an
immunoglobulin peptide is contained within the locus.

30 [72] The term “rearranged” refers to a configuration of a heavy chain or light chain
immunoglobulin locus wherein a V segment is positioned immediately adjacent to a D-J or J

segment in a conformation encoding essentially a complete VH or VL domain, respectively.
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consensus sequence. Kabat uses a nethod for assigning a residue nunber to
each anmino acid in a |isted sequence, and this nmethod for assigni i délfiue
nunber s wWw@sz/paepme standard in is 30 JUN 2005 WO 02/ 434% 1A IISDB/ 15293
the field. Kabat's schene is extendible to other antibodies not included in
hi s conpendi um by aligning the antibody in question with one of the ‘
consens msar%gcrbnmegnwgiobﬁdbngerbyomfcen énudentified byompensbrairigaonhed BNA;The use

f the Kabat mb t t | ent
posi {oheirl e e Btosaraeoind e Resie i s el (e Loo s

posi tigs) of Tjg tlaﬁﬂﬁun&aﬁhﬁg%@y 0PEEHRIIRS chbNB Ao Y AneBlerdRS td & Ysebfean am no
acid position L50 of a npuse antibody. LTkew se, nucleic aci ds encodi ng

ant i bagfers foathe sorfiguratiorgwhereinhibn M $rgmeahismot mpmmmwmé@ bemwddiatdy t he
gpecrﬁd{]ve nucllgl c.acids are aligned according to the Kabat numnbering
vert R0t 13 Af L5t&Rse structural definition has been proposed by

Ch h » Na
34(2)t 8;@4132?;1%1‘[8”%%23 &fl E@H 013' Iﬁlclelégﬁd %‘Qﬁe&lg re@?% Q'd@@)g@fbg%%@le%tg(gbg r Wh;[ grhe

| S herxﬂmnuclraoﬂdqmlaﬁmdub&yther s:mglee ncéotfbdff staarideqb ﬁoqmm,%d un[ew])thﬁvasphr ase
"selectively (or specifica |d| refers to the bindi

dupl exiR eCl »GRL RS LWQ”%?X% %%‘P 183%@‘@&%"&%“% 1Bcﬁtﬁu&‘g\g‘éequence

under Iﬁéﬁﬂe?%’ﬂﬁmr ﬂXIchhﬁ'ﬂr eRogendi ti ons vvhen that sequence is present in a

conpl ex m Xxture 15 cellular or library DNA or RNA), wherein the
pdiot i c[aBhr Tﬁumﬂeanf‘usdht@cén}mcacﬂé inetfaeneedoatcleicasds eaicoéilnguhtili@iitsi oes

back d. | nb t | id be. det dt b
£y RS BHERS g Th NP EH Bt Sed e rrfgety o e ?%gzrg?qmaér )
stri ”%ﬁﬁm&?&éh& WRIh th ncledtite s%hﬁexﬁ@%}&c%ﬁﬂﬁ:rt ﬂﬂgeﬁfr%ﬂﬁ’éﬁyt scr | %fet hin

t he scope o e invention (such’as t exenpl ar quences
her ei nfyee &tﬁ)tﬁe}%cmbed@m@smewncodlg@mmubhylm|odamabocbzrpcxrnmh thatdisd refers to

condltlons under which a d|ze toits tar sequence,
t ypi c ANZCRSP ~r68%|fe&ewamm%m %rcﬁeﬂuencﬁhfnaﬁé?t gyoﬁﬂ’g?&gequences
i q55| qmciélggag uﬁﬁﬂﬂﬂﬁgeﬁ&n@‘?ﬁﬁk' ve Si gnal (e.g., identification of a

nucl eic acid of the vention) 1s about 10 tines background hybridi zation).
Strinddf} Toneini“oubstantielly etpnénae-idejprecmomesxt oﬁtwlo wirtleickaeidgior pelypaptidas

diff t t L 25
i gher ST BEP R hEaT SR EuTorh & e S L REHLA! IFgbAPaHEa0r BHe %rador&’m cic
aci ds dut 039AGr hibher Huelemr%ﬁno ﬁéid reMde ERAAR GhENMNParél add B

MANUAL (2ND ED.),” Vols. 1-3, Col ring Harbor Laboratory, (198 CURRENT
PRmodaaakmm@ngpmdmo@LmMea g the dollQjwing swiuemye @pr@msonlnmhod New

o, SR S R G SR A D G B 0

Pr epart@tHeQﬁmongd@S'Plﬁb “ Fstakii 8¥niky” dn ¥xist 4383 realoBOF scQRAEAHaYis a3t I'T ngent
conditions are sel ected to be about” 5-10C | ower than the thermal nelting

poi nt leFtapoutdO residuesgndérfitl oyeyuessien oftat eadedianed00 ssiduestor evgt hrqgien The Tm

Is t he t least about 150 residues, or over the full length of the two sequences to be compared. As

described below, any two antibody sequences can only be aligned in one way, by using the

25  numbering scheme in Kabat. Therefore, for antibodies, percent identity has a unique and
well-defined meaning.
{771 Amino acids from the variable regions of the mature heavy and light chains of
immunoglobulins are designated Hx and Lx respectively, where X is a number designating the
position of an amino acid according to the scheme of Kabat, Sequences of Proteins of

30  Immunological Interest (National Institutes of Health, Bethesda, MD, 1987 and 1991). Kabat
lists many amino acid sequences for antibodies for each subgroup, and lists the most
commonly occurring amino acid for each residue position in that subgroup to generate a
consensus sequence. Kabat uses a method for assigning a residue number to each amino acid

in a listed sequence, and this method for assigning residue numbers has become standard in
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tenperature (under defined ionic strength, pH and nucleic concentration) at
whi ch 50% of 19 3 0 JUN 2005 WO 02/13178 PCT/ 1JS01/ 15293 the probe$0 JUN 2005
conpl ene r the target hybridize to the target seque | ibrium
(as the r&wgroé/éﬁﬁgequences are present in excess, at Tin, 5 &o%ofﬁgﬂjpr obes
are occupied at equilibri un) Stringent conditions will be those in which .
the sal Hafth 5QfnleSis LERAIHIAR ARQULtibod Mot%ﬁ&h&'éﬂ inQfs cdnfin@dldh pyabout
0.01 totdic%nM so ?um&?&on (S:Sncenltratl on (or1 %t%er salts) 1at pH 7ﬁ toy8 3
and t healignipetietantibodsinatuebib@aswithlooe bf Bﬁeohmnsmlqmrmes ek albas by. r¢fe1€€ilct:o 50

| eotid d at bout . 60 I , b t th 50
el cot feresper S Rniutecs. Chnbta §1HS Na M TBE Serrevel ier FRaTian 11 on
.of dest alhl hzdp a?e%??&ﬁnér&k% ﬁ?,%r Eﬁtraﬂﬁ'%&'i%s 3 esésﬁgrel Begmidd a%ﬁfmrtf?@tsém ted

bel ow) . For hi gh stringency idization, a positive signal 1is at |east
two §i mpesitierc iy bumeh agiteilg vablpiesitbe qualebia;misgrammdnwrhno déid @bsition LS50

5096 1 or ALATELS: SRivedE ARSI FHAL BOd iR Lo b s SaE o heps
I ncubat ggl; af ac@dssegu Neek Bn dé’g%? thd'rddpetive Aute RMid ot %P?daatcccﬁémg to Y

sel ective or speci |c hybr ation, a positive S|gna
i dent i f Kabitimumtefing convdnébn. MamemﬁtlvdEmcmdrttdﬁmn)ou ImsaenpropOsdd byes
ndjtions that are used

Lo 1 dentpy Eéizﬂlléata&??@lvﬁzeﬂl ROBRL- T chorbfr st G800 vt BT e e,

e.g h I and 1%
sps! %t é@%bﬂ c‘fn M. P%%%i ??16??6{3? 9% ?rﬁiﬁ(?ﬁs?n xﬁj’%g@r&zg ?j@ fi;?f/o SDS at
65C, botdferemdfmrall\paqjmsm‘ 0.2x SSC and 0. 1% SDS at 65C. In the present

i nventi or. CDNA co hSI n ucl ei,c ?m ds of .the invention
can be i n \hFé aF‘T'\ ?@%ﬂ&%ﬁﬁdow ARy 1ze§ iR eetest fq hg &ifdR%Bndi t i ons

t | t
using the 1@#‘1%%&3‘&8 % %:ﬁ‘;%ﬁ[%ggg%%ﬁ gﬁﬁ%@laﬁ?‘i Sleot@itdqLaNRlundS: s‘iﬁﬁ%éﬁ@en

condi tiong foF su nti uc elc acids wt
scope ohybmrhzatldmoendltmns memtha}nsezplemd:u isiprésant mde:omﬁiqobmudmzw(t igonotah a buf fer

of 4Q%fo 1% SDS at 37C. 8 1. However, the selection of a
hybt? di sellulagpre @F%tﬁ\&é OF BN iegsip the partiou rtwélegf \aeﬁfﬂéﬁeva isrieteeted Aash

condi ti %§t & 'ae&ut%@tmﬁé)srsahkgﬂaﬁn& CIH%E RS dMAMNE Iqﬁtieqs ahaga%@m%ﬁn w&' eic

acid is hin the scope of the invention. Wash conditions use
i denti f e mumhireihe saczpmlzf thé invemtiarhley Bedpbtyob hyhadizaweden stingent bardiétiors. tg a, a

salt concentratj of. ut .0.02 nolar. at pH 7 d.a tenperature of at
east _aBbtiressd Shetis e iR Botinats 2ope oRRE e BRIS A Ron o
about Oelddn udced ddsctipéd Bhemy. 15 minutes; or, a salt concentration of
about 0.2X SSC at a tenperature of at |east about 50C or about 55C to about

60C28 or [#outlhg Bhrase agstingenebybddzationroaditions’, refére tmycbrdlmrmmld@nwmhpl ex is

hed t t h t trat bo
cont ai nPeo Bzl Ho bRek ShisBalbelR bp R 84 Fothb B8 e Phineila Sl
tw ce byuOndtX¥o SBer SRuERS D8 sRifibiatIdaRumts @Ffositivoe sﬂg%amerth@@ntlfWatlo@Gthal ent

conditions. See Sanbrook, Tijssen and Ausubel for a description of
buf f er ande@@gjd@tbmmvgm)m ghpait 10 times background hybridization). Stringent

conditions are sequence-dependent and will be different in different circumstances. Longer
25  sequences hybridize specifically at higher temperatures. An extensive guide to the
hybridization of nucleic acids is found in e.g., Sambrook, ed., MOLECULAR CLONING: A
LABORATORY MANUAL (2ND ED.), Vols. 1-3, Cold Spring Harbor Laboratory, (1989);
CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, Ausubel, ed. John Wiley & Sons, Inc., New
York (1997); LABORATORY TECHNIQUES IN BIOCHEMISTRY AND MOLECULAR BIOLOGY:
30  HyYBRIDIZATION WITH NUCLEIC ACID PROBES, PARTI. Theory and Nucleic Acid Preparation,
Tijssen, ed. Elsevier, N.Y. (1993).
[80]1 Generally, stringent conditions are selected to be about 5-10°C lower than the thermal
melting point (Tm) for the specific sequence at a defined ionic strength pH. The Tm is the

‘temperature (under defined ionic strength, pH, and nucleic concentration) at which 50% of
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20 30 JUN 2005 WO 02/43478 PCT/ US01/-15293 [82] The term "sequenc%
identity" refers to a neasure of simlarity between am no acid or 0 JUN 2005
nucl eot iwe psqesences, and can be neasured usi ng nmet hods kmgwmsbmizhg art,
such as those described below [83] The terns "identical" or percent
"identity," in the context of two or nmore nucleic 5 acids or_ polypeptide
sequengegrobesfeemplanentarydp thrptargzed bpredice to e tangbequences eqiilibriamdas e sane

or have a specified ercenta e of resj dues or cl eot es hat
oot bl SR s e B ERcastyrt T ae Shih rishe S8 oftuple: SR4A SRR o006
or 95%sirARBht dodRY:eE vall beRESskfih ewlud}ﬁﬁe QA cHNRAERSPANEH Rt groerq for

maxi mum corr espondence over a ari son wi ndow, or designated region as

rreas ur eatlivgiiom typiealdsf abdve 0f0d1th dvﬂ oslsqnmeorm@ntr@tmeﬁor sther sdligpai pe0 or by

aoht1 B8 SRR @R 2T Rt ol G e SEr OB ol YR D HERO TR s 1o

tvo O affPk e PMIBRBOC ir ISHDBRANENSL S elchRs thash lcidisd). Shirgbnd east  00%

often at least 70% preferably at |east 80% nost preferably at |east 90% or
at | eastnddtids mycdleobe dehievedawitintheadditionesfi dtatabilcarg ageypts subleas fcmmpancésj and

ol ou e RS o G TN e i SRRy Gttt et e

Pref er 4t Yoast 4@ BHESHAN lrcﬁind' sentasly 1©>ﬂr§éssoaeu§1rouﬁd hﬁ&amatﬁin Ekaemﬁgag%dences

that is at |east about EO bases or tesidues in |engt nore prefer y over
a tegi bighcsfnrgen(c)eassttnngd:mdnybﬂ@@atbas@mdmonswlddﬁ§0‘yammde prefSét amdl v t he

et aui S echen oot ah SR ma sl prBbusfAthedd it SeriREsnt 1 ar 1y

i denti ggb AMD1% *S@@QMS"’Q: IrePerifetRE o&eﬁe&ﬁghmld&m&ﬁa okifod sﬂc%ﬁm g@ quence
conparison, typically one sequence acts as a reference sequen whi ch

test seushiceonafe nolpased of Weenvandionyisabostltives (bedmcvumfldwbandgnnpnh m

Coor of RAISEPE R hab Eaony Berase Beeh ity ey rBelaLHe W8 RiEBrbgr am

paf aAMefRrigvetion Gethdale thyblalAatbh iP4 Bgm&%r%gﬂlm%ﬁnaﬁﬁ%ebﬁc YS€Jan®r
alternative paraneters can be desi gnat ed. The sequence rrgarl son al gorithm

t hen calchbPaees2heor pgbridiaationdg I icdeptisingess SSﬁE anché%t asefitorhols
relatlvetot e ase n_the ararre For
sequengéth °|f| é§¢ S?TEIEI Tfasg%té% § %‘%r StE s ih ﬁPﬁ"% 9AST 2.0

al gor i tEhN@ @'l:ﬁlﬁbri nﬁki&alzﬂcidsI@ﬁ&ﬂﬁﬁ{'é&{tﬁmcbaﬁfb@s&@dlﬂé@1ﬁ\étaﬁ@itdt8%ut}§é@xﬁjblo3§) [ 86]
AN corrparl son wi ndow', as used herein, includes reference to a segnent of

any onsndessiringentromgiionsiusinging Bisdis apidsearansss disrlosedlpre.rAdditionalgr oup

copgi s 1 I sual 'y
abodt  160%E cahdBPhEly e ibrigi e (R na el o BB B, R BLHE S
sequenasesfiort) e hase whishiatlugé a@pmdlgmmmﬁfarwsm% fo@xﬁlaﬁlﬁtfé, 1thNaﬁguences
are optimally al |aned. Met hods of alignnment of sequences for conparison are
21 1% SDS at 37° -

[81] However, the selection of a hybridization format is not critical - it is the stringency of

the wash conditions that set forth the conditions which determine whether a nucleic acid is

[\
w

within the scope of the invention. Wash conditions used to identify nucleic acids within the
scope of the invention include, e.g., a salt concentration of about 0.02 molar at pH 7 and a
temperature of at least about 50°C or about 55°C to about 60°C; or, a salt concentration of
about 0.15 M NaCl at 72°C for about 15 minutes; or, a salt concentration of about 0.2X SSC
at a temperature of at least about 50°C or about 55°C to about 60°C for about 15 to about 20
30  minutes; or, the hybridization complex is washed twice with a solution with a salt
concentration of about 2X SSC containing 0.1% SDS at room temperature for 15 minutes and
then washed twice by 0.1X SSC containing 0.1% SDS at 68°C for 15 minutes; or, equivalent
conditions. See Sambrook, Tijssen and Ausubel for a description of SSC buffer and

equivalent conditions.
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3 0 JUN 2005 WD 0/13378 PCT/USCt1 15293 wel |l -known in the art. Opti

al i gnment of sequences for conparison can be conducted, e.g., by tﬁB JUSC805
honol ogy glgpriifgm of Smith & Waternman, 1981, Adv. Appl. Mathws@inds?), by
t he honol ogy alignnment al gorithm of Needl eman & Winsch, 1970, J Mol. Biol.
48: 443, Dby the search for simlarity nethod of Pearson & Lipman, 1988, :
Proc. N481]. AthadermStiequddcSidentiby Bfer? thidmebsure ofpuitilarityzedweapineme atat orons  of
t hese al gorlt m; (FASTDB elli ti.cs), AST (Nat.i onal nter for

Bi onmedi E&Flep ARRnCEH Rnd &EF’%C Bic8 F‘$US1ﬁ&§ﬂeﬁp0%éh&°W’i"l’—%§3leﬂ U W9€consi n
Genetlc%e%?fbw@glngackage Genetics Conputer Goup, 575 Science Dr.,

Madi son 3 by manual alignnment and visual inspection (see, e. g

Ausubel [8¥t &he t4BR7idchi0f” Suppicent, “iGintiteiin Pecboest of two chbh@elmhalchl ol ogy,
G eene Puplishing 10 Associ at es and W %z | nt ersci ence

N. Y.)
prefeérr é‘aldéf?éﬁ?)lb’%e?é@eéﬁq%nﬁ%ﬁs FLAIOL R OTTLOTE S AUSBFSS CfréPE’?féP%‘icﬁ'f' %} Ah‘? cent

.sequenc t e ch is

dosori b B LpRbtieqpReeqg St Snidcld rdsby i fIRLAGR BRI ik AT a“‘%c

US. A. 8% 26084 ideBaty, ateferably ﬂ%,Pm%,sZﬁ%, 80!799&57% , e had 9 5 Enidgntitly .ovai6s :

227- 258. Pr,tgg:c erred pgrarret ers us d an ?F.PFASTA al i nrrent of 15 DNA sequences

to cal cdPsfieediErivBntY ?’H‘é‘?ﬁlP‘l‘rﬁ and aligieddpr maxinpig %%PPP COESOVEIR k-t upl e=

j 0| ni ng b Ity
2 andonp ol ifowp B SRl 0E 185‘3 o g IR RS

Sui tlabl eoﬁmamsdmtaégonthhegr pe nceabl algaqwehm&l wshmhhnstpyctmm sequence simlarity

are the AS BLAS ori.t are descrjbed in Al tschul
et at, gﬁﬂ a/:\e. &@Sﬁ@gaﬁyzgien@%ag lémc%tﬂ ‘E“é‘bﬂ‘dﬁqeléta"‘éﬁ or 1990, J. Mol .

Biol . éo% sypglggdeglrgf ﬁ)s%cagﬁ{gﬂeysgg%é%o@ﬁﬂsﬁg@&%s%hg h%b@am%@e’ofwl& dythe

par amet cri be her ei n term ne percent sequence i ntlty or the
nucl ei c 6aes, dﬁemmdeaqmﬂﬁf/eprfsfemblytehéeasn&@lﬁt imost. pr&efablvaatd edso © 0peorfao taastrp YBLAST

anal yses | blicl. aila thro h the Nati er for
ot v bk Bt et fa AR e o R Alereg t9C R & 2 gor i ¢ hm
i ”V@BVe%ofrlesrp%hdén‘é@rﬁs‘rﬁé’dsﬂﬂ:dhisgﬁ &&Qfﬂtﬂ&fo?l%%ﬁ%&%{u&%erc%n(ﬂéﬁ?&) alByrithARY:l fyi ng

short words of length Win the query sequence, which either match or satisfy
sone podiytvisel ingpdctien. Rrafesaiip) tHe selstantitl ighntity kisgnedtr wiregion ofibedeqfentése same

| engt h uence. rredtoa t he nei ghbor d word
score t SRy Ais SR SRS D Sesidl o ISR HiBe nREROh AV ef E B0 HB S lor ¢
hits actabas: 1908dsesiRredidics] /id MOstSRefefdbBSthe Qeduentes Q@Q@Jst&ﬁ&ﬁ%mnﬁ@i]t ai ni ng
them The word hits are extended in both directions al ong each sequence for

as far oxer atheastehout 489 besealor gsivvgs. 18 @gnest Paadensed ¢mbedimsat theggrugnges e
SCOLES & stm‘ﬁlaﬁg 1(?en?gal%§)epgie enb?e:]lengt%l od godu?ger%g} V\éys >t he paraneters M

(reward >$ebT 6 resi dues 0) and N (penalty
score fqgsm smsatsgdmleﬂ@s cRnpalisen, typlcuidy SnesdihendeQictsi¥iatefoaéricd seGretgiees, a
scoring matrix is used to calculate the cunul ative scare. Extension of the
wor d 22 vdgh tesiegagnses are compared. When using a sequence comparison algorithm, test and
reference sequences are entered into a computer, subsequence coordinates are designated, if

necessary, and sequence algorithm program parameters are designated. Default program

2]
(4

parameters can be used, or alternative parameters can be designated. The sequence
comparison algorithm then calculates the percent sequence identities for the test sequences
relative to the reference sequence, based on the program parameters. For sequence
comparison of nucleic acids and proteins, the BLAST and BLAST 2.0 algorithms and the
default parameters discussed below can be used.

30 [86] A “comparison window”, as used herein, includes reference to a segment of any one
of the number of contiguous positions selected from the group consisting of from 20 to 600,
usually about 50 to about 200, more usually about 100 to about 150 in which a sequence may
be compared to a reference sequence of the same number of contiguous positions after the

two sequences are optimally aligned. Methods of alignment of sequences for comparison are
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WO 02/ 43478 PCTIUSO /41293 hits in each direction are halted when: _th
cunul ative alignnent score falls off by the quantity X fromits mad EWU%
achi ewsd weabire; the cunul ative score goes to zero or bebPowusodieoio the

accurnul ati on of one or nore negative-scoring residue alignnents; or the end

of either se nce is,.reached. The BLAST al gorithm paraneters T, and X~
det er¥iT Of‘ﬂléﬁgﬁ%aﬁsﬁ)PﬁlW@l%‘Hbﬁ%B&eau%‘fcef ﬁog%gmpaﬂﬁ%ﬁ?qnabﬁchngﬁﬁ% program
(for enudyant iddal BREYRES aforiths T SasthieFutkinsard 1981, UBNgphl MMk f: 483), an
expectation (E) of 10, M= N=-4 and a CO%&I‘ISOI’I of both strands. For

am nby sl kpreelggie Al grmentinbemiting Ta Nsted tpmam & Sanssh, W90adi Vel Biolwdf:di48ngt h of

3, and.expec Lon.(E) of .10, d th LOSU | ri .S Heni kof f
@ ol i T dat Sty Mot of oIS Pogetess 30l Ml dbbit s 8 4.5 iy ot
59, 36: 2HACEY dbinphitetizdd RhpléRentdtidns dfthdse aHHitRmS OFRSTD t@ﬂig@ﬁétl&sﬁ,t rands.
[89] The BLAST a 8or|thm al so perforns a statistical analysis of the

si m BaAYT Nestonebhentenior Siouedicaldnfamation), GAP, BEITHTLFASTdchud , 1993, Proc. -
Nat | . Sei ol S A 90: . 5873- 5787), f simlarkt i ded
by t EASTASR W UPe e 80 oLl eain P BREEbRply- Palle 375wl b °°

pr oVisdRaicaDr.] REdERh] W), ¥ biylifarifaPadinhdnt ¥ndVisuhliifdpeatidm{sed) Ll MeQbelS two
nucl eotide or am no acid sequences woul d occur by chance. For exanple, a

nucl et &.,d08d (1999 Suppd).dewrsentdinardcats in dldequédrolietagy, Grague Reklighing he snal | est
m robabtilit W 0 ari%ry of the test nucleic acid to the reference
i{)jcl %Iséocé%?saar}d)s/ Idt}%’?n%ﬁsg PISENt D, 2, nore preferably |ess than about O.01,

and nwRt N plebiradd skabfiSof pd gaRe 1t ROEitablO Bk JRSMRERg BXABM sBq@ncd usef ul

algorithmis PILEUP. PILEUP creates a nultiple 20 sequence alignnment from a

gr oupdenfity asidseadensegiaiady s diedtApF o glaosishmevhishily dissabed indiearsans to show

rel aty hi p._and r t ,Seq i ti bW, . o<pl at s I, r
Genddh i KRR o F L RO AT SRR oo R b b PR BN E 8 Feidn
al i gnoe|tiserb 2R S266: SDTPRER fPreftiied Painetdie usddria@resST A alighinganent net hod

of Feng & Doolittle, 1987, J. Mot Evol. 35: 351-360. The nethod used is

7 ni IDYVA seAuenessriercalsdlade Rerceddensiy pegytinyzed, ShaPMatriged: - CASDS=2; 151 25
153. . T r | all upyd. g q a nami g}(;ir@;ength of
5, Ooééqnﬁlég)lefe?%{m@ Pﬁ{e{%lg{;lbg 2208{;6%?8 %@?’W@%@ ?%nggl? ﬁ%lr??t nt 2’proce ure begins
wi t hithe pairwi se alignnent of the two nbst simlar sequences, producing a

cluster of two aligned sequences. . This cluster is then aligned to the next
most [$8]] at‘“é’@tfseé@&‘éf%éé g¥argplg of @leopthm thag peyitalls ferdedaminipgperqentt er s of

Sequ d | gaed DhTRG afthe B ANT A BNRSPY 6 W | gheipt of two
30 i %%Iﬁc uaﬁng%lqueﬁsc%@ﬁcgﬁe 1?gll}lngl a?‘?gnrrent 8|I S g%ﬁl evggdgégﬂgb%er I es of
PO ogmessdasvehedpaiAlvickel eralli §9Th Ns. Adide Rps. @§r 2389-3402umdbyltatbsl grdt i ng
speci.fj enc nd their am no . aci nucl eat L de coordi nates for
r egi dﬁégolfS %Zqé}gﬁ?é%c%%gﬂ’%ﬁ’e&m?lﬁg%gf &ﬂ‘éh&ﬁ)ﬁﬁ Tleg By Biﬁdaﬁﬁ‘t%ﬁg? anmet ers.
Usi ”%aﬁlﬂe%ﬂ? deRrib8l BERNE fo ASBHRNE HetSnCRURRE UdnfitPiR fhe AR Hdic 86AYEAgES O
determ ne the percent sequence identity relationship using the follow ng
par apetteins of thefinvertiop3Se@watgNop peormngg BRASI 4781 RETIs pablitly 5 eidable

through the National Center for Biotechnology Information (http: //www.ncbi.nlm.nih.gov/).
25  This algorithm involves first identifying high scoring sequence pairs (HSPs) by identifying

short words of length W in the query sequence, which either match or satisfy some positive-

valued threshold score T when aligned with a word of the same length in a database

sequence. T is referred to as the neighborhood word score threshold (Altschul ef al., supra).

These initial neighborhood word hits act as seeds for initiating searches to find longer HSPs
30  containing them. The word hits are extended in both directions along each sequence for as far

as the cumulative alignment score can be increased. Cumulative scores are calculated using,

for nuclectide sequences, the parameters M (reward score for a pair of matching residues;

always > 0) and N (penalty score for mismatching residues; always < 0). For amino acid

' sequences, a scoring matrix is used to calculate the cumulative score. Extension of the word
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gap weight (3.00), default gap |l ength weight (0.10), and wei ghted end gaps.
Pl LEUP can be obtained fromthe GOG sequence anal ysis software packBgN 2005
e.g., vergi-on, 1 (Devereaux et al., 1984, Nuc. Acids Res ‘ 5:395.

[ 91] Anot 8r(Bfo4r’4e erred exanple of an algorithmthat is suift)%ﬁﬁgm\?%rbjfml tiple
DNA and 5 am no acid sequence alignnents is the CLUSTALW program ( Thonpson, -
J. D. etijtan each984ctioMNue haRed A8en:IRES curdlati bl ndeB0 3corEfstott M per f or s

mul tiple pairw se conparisons between roups of sequences and assenbl es

t hem i ngBardity¥ oplits m&*lgmmmhiwdéféll@hgih GHBIUEEY S SCRIP ZoBHEnZeEher W,
extensign penal ties were 10 and 0. Lvely. For 110 aci

ali gnmeﬁfleé ,PO thF ﬁ‘técugﬁ%rwfl%qeg%ﬂl?rﬁ%%%{étﬁ%gsgg{%%%ség egﬂgp%fg}ét:ghor\?\g% g?ﬂ Ot;mt rix

( Heni kotfthandqidane kakhched OTHOBR ASA Agorithidt fararieal. WHT! and X JedrmBf: the
10915-10919). [92] The nucleic acids of the invention be present in whole
cel |5, pensiivityland]spest f theplignment. Bag BLASIY progiapt €ar pucleqiislssagicanged)y pur e

f A | e Ld 1S " . ! iral,l " wh
pur 11 otenvye Ry B Sdrdeneoll &1 B ssERHER B of Nl a TR S BTG

ot her cebhphidonMGot Siraadh dfr amifs &idistfuendsy, e BIJES TP besphith besas defiiitgdi ng
15 al kal i ne/ SDS treatnment, CsC bandi ng, colum chromat ography, agarose gel

ol ect r ophorehsth oidand Merestaien (EXeiolih ah e FL AP UM @etsoriag glaimsabr 0ok

Ti j ssen and. el., di sgd h i d j re ref er or all
pur posob st L PP e B B B8, [ R BEnB B nbeh BT Ral e ¢
aci gy usgskctRioR(BY bf £@ MBS SNEAY efd h 0bmpAMRhEboBNMyan@DNA, genonic DNA,  or
hybrids thereof, may be isolated froma variety of sources, genetically
engi neel®, IbedpAbT inkagrittun alsepeeRpres stadsticakanabysifaeit thy simiayity befsieni nant
expression _system.can he d,o k06l wdigggy, pi N i §1longto teyi _e.g.,
yeast, :t‘%g 3%%{“%8?65 g;E%’rﬁ‘l"i ’algnasrlsslr;}é% é#é&lurildltgggh%tolc‘ng?[;,‘ic%‘gésl'edr)%g'l Sg{' éﬁlé%:i ds can
be chemsggy)l. Pns widab@eiof €nil ity ptdvadedTBcthe BQUEST dlgbrithhe isthakpullat kan  of
nucl ei ¢ acids, such as, e.g., subclagning into expression vectors, |abeling
pr obes, Pyt (FB)). anichpivides 2adrdieationof fie probrhiliyi ewhich amprich belwenti ¢
and) pat & plilib SR A nind E6id sediofednonSRERLWRhonalld SOF Bl HAAGL acibiuc i ¢
aci ds can be ana yzed and quantifie %y any of a nunber of general neans
wel | knisvorsiletddasailaf toskietdrence stipenas if thelkrasliest suoh pelshabiityin a canpdrigoncal

bi ochem ¢al net hods such as , specgtrophot onetry, . radj ogr aphy,
ol oot r ophgrderauclsiAe 30@_6 é&%ﬂ%ﬁ%@?l@@?@,ls W@W%éb@%%ﬁ?f@%r%%fﬁfaa}y _
chr onat (P&E?t%%ab(ﬂﬂpéz.@;andtrﬂbé?ﬁ#{lf%%pyq&sc’c%%@9.'@)251.( TLC), and hyperdi f fusion

chromat ogr a various 30 1 ogi cal nmethods, such as fluid or gel
preci pi {901 r dactherrsamplemfrocefl algoathng s FIGE&Po PILIAOR et es a multiple

i oel ect r ophor esi r adi oi ngassays (Rl As), enzyne-linked i nmunosor bent
M R e o R R oA S Rt S o e

anal ysi $o sl rddtRinshipnak petcent @leleaadtippNOAISSpot £ir6e or cﬂ?ﬁogﬂéﬁ@mwﬁﬂg PCR,
guantitative PCR, other nucleic 24 3 0 JUN 2005 WD 02/43478 PCTI US01/45293

aci d or thearlygering redatipnahipangsid tbicozatd b ahgurhedsPILEAHR vseabetimplificasionref ihd at i on
counting  and; e Alibh e by mShL3 TR FI% 3PBYslittle, 1987, J. Mol. Evol. 35: 351-360. The
method used is similar to the method described by Higgins & Sharp, 1989, C4ABIOS 5: 151-

25  153. The program can align up to 300 sequences, each of a maximum length of 5,000

nucleotides or amino acids. The multiple alignment procedure begins with the pairwise
alignment of the two most similar sequences, producing a cluster of two aligned sequences.
This cluster is then aligned to the next most related sequence or cluster of aligned sequences.
Two clusters of sequences are aligned by a simple extension of the pairwise alignment of two
30  individual sequences. The final alignment is achieved by a series of progressive, p.airwise
alignments. The program is run by designating specific sequences and their amino acid or
nucleotide coordinates for regions of sequence comparison and by designating the program
parameters. Using PILEUP, a reference sequence is compared to other test sequences to

determine the percent sequence identity relationship using the following parameters: default
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[ 931 The nucleic acid conpositions of the present invention, while_often in
a native sequence (except for nodified restriction sites and t he Iﬂﬂ(éﬂN 2005
fromeitharoxeBNA, genonmic or 5 mxtures nay be nutated, tlerneni/ins
accordance with standard techniques to provide gene sequences. For coding |
sequences, these nutations, may affect amno acid sequence as desired. In-

part i clganmveighnes. @@h@efw@sgaslh@ﬂtfaﬂmaﬁt (1 Horms woighedrandgapsdHl- AP dandm nat i ve

con t ches and, ot her such guences des erein are
cont omfPiSH o are GOl G G Bt R SR GRRIES T RURERRE o
nodi fi eg | 9gamNapoy ks regqpengr}9s5.10 [941 A nucleic acid is "operably |inked"
when it is pI aced into a functional relationship wth another nucleic acid

sequend81] Fdnothestpasfeaed axpnplaof en algorithn dhet &y suieblsder anillyple PAkGddndt o a

di f it affects.t t th
F espooritE Ed sebepbt rBmTaLtisb e U et raBiy S L6 oo ha

the DNAvzequencges bet ngr3 h68’U§e@1u§faﬁV%'9fo'rﬂ§'%Hﬁtlﬁl@(f)alrwﬁrc%rﬂ}ﬁﬁ%ﬁﬁe‘fwééh join
two protein coding regions, contiguous 15 and in reading franme. For swtch

S fe]9 ue tn eeypsof scqishges axnxg_l@eahtmbigh tbameaitq haltighe aksm?ﬁ b?sgdaw@c)tmalggjgl (Eeamf f

e ectin recannil natl.on. erm ,.vec IS I N e rerer
To o nubterl b akearonsre ienusrdOond toss sy i, Foraning 2 2id to
whi ch e Bﬁ@slm 2)| %drmﬁ%q,‘an@@%séd’&ea ﬁ%te\fﬁ%@ht bt (H&hﬁémaﬁd HeM]do?ﬂ" refers

to a circular e stranded DNA | oop i nto which additional 0 segnents
;IObe 1993 atred. Na@d\o{crwir Sd:zybfeS'A)f891d69bfr-lD%l9a viral vector, V\/ner ein add| ti onal

nt dgated.into the vir ne. Certal vectors are
capabl I8 e gt ecior shir inEnan Prrishin MBS ammi i hay ihpe
I nt r odygachilySubfied RRShSAMallY %ﬁlteoﬂbﬁn hﬁ‘ﬂu@&@am@?&ﬁﬁlht@ﬁ” OF *rghdered
replication”and epi somal nmanmalian vectors). Qther vectors (e.g., non-

epi somsubstantindly ipare™ httroptg)ﬁerdaa:wdyefromtOd@n'aeléldan enmopdiestsgetime of a host cel |

25 duct to,the hgst li cated..al
Woh ¢ e et GBS s S ar Hyoh pRBRPO Y SHid fabiBu et g
the aexmrab/@@so&eﬂ&@ﬁfs dsel M&%EBMﬁom%@fﬂx'yV@éaYosle' gyreléetr@mesv@ct ors

are referred to herein’as reco I nant expression vectors or S np
"expr essilotheyewelbksoyn in thegandeal e, g- e&fpnb@gk,oﬁmenm 4.ugiiba ﬂlsw&syd hﬁrem

nbi f h
br esentagsonnitis BYTCLARE £l 1 Alrhsh b Ao s Al B AR Bie ol geanl
as the PpHasHr dudlsictdReds sl 1 thisufeshtiol Whéther RIEGL, @DNAIMYRIIc DN2E,

invention is intended to include such other fornms of expression vector’s,
such asPriypads thewpbrmmay ke iolataddem @aeriety efspuices.asnetéaally\angingered,

A e P R SOt T e R O

"r econﬁhﬂ&@ﬁng hiastdizRinl to baeterisl] apl, yeddndatece6t mamniBiag s§ste@sAARGhAtively,0 Whi ch
a reconbi nant expression vector has been introduced. It shoul d be

under sttBeg nuplgic asidscapdierphemigadly isyntapdeqd mdlﬁr@fTeﬁrchn@ve@fﬂrﬁhq Bapipelagart i cul ar
subj eCtof%%Llelcba% dstgucthrh% progm¥0£g$ RIS Beie 4 vect gﬁgb‘%ﬁwﬁ{ﬂ%er utation or

nodi fi cati cur’in’succeedr ng generati ons
sequencing, and hybrldlzatlon are well described in the scientific and patent literature, see,

25 e.g., Sambrook, Tijssen and Ausubel. Nucleic acids can be analyzed and quantified by any of
a number of general means well known to those of skill in the art. These include, e.g.,
analytical biochemical methods such as NMR, spectrophotometry, radiography,
electrophoresis, capillary electrophoresis, high performance liquid chromatography (HPLC),
thin layer chromatography (TLC), and hyperdiffusion chromatography, various

30  immunological methods, such as fluid or gel precipitin reactions, immunodiffusion (single or
double), immunoeléctrophoresis, radioimmunoassays (RIAs), enzyme-linked immunosorbent
assays (ELISAs), immuno-fluorescent assays, Southern analysis, Northern analysis, dot-blot

analysis, gel electrophoresis (e.g., SDS-PAGE), RT-PCR, quantitative PCR, other nucleic
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5 environmental influences, such progeny may not, in fact, be identical to

the parent cell, but are still included within the scope of the te§thJUNISIH
cel'l " as %e(g/ﬁ%rsei n. [97] A "label" is a conposition detegtagbkg,RYos
spectroscopl ¢, photochem cal, biochem cal, inmunochem cal, or chem cal

means. For exanple, useful |abels include 32P, fluorescent dyes,

el ect r ORcHiERSA gbCAGEHaP amBNAYARS riethdls, radfol SHMAB N cintiRE6n courdihgFlSA) |
biotin, 10 di goxigenin, or haptens and proteins for which antisera or

monoc| onéfinigrehreafogspiye avail able (e.g., the pol ypeptides of the

i nventi can. be e ect abl.e . -] raf i ol abel into
t he pep3|§|3cx]e, ﬁﬁ&uﬁngegcaa C?&(;E%‘B,P %Sé?mgr?? F}%opcﬁa%ét lsngeggt?(;r?gg}ﬂltey&ggg%% ?lig/{é‘oé with the
pept i dekeqUeR8d (ekbépt tfr MibdiFRa rbshGition it eh CBB 1i&X), fidin Githdr SDAM, Ysa6mitesei n t o
refers to both physical 15 sorting of the cells, as can be acconplished

usi ng, @enigturesanay bromatateth deeraeftin negosdanee Withsandard teghniqygs|tp peayideogensal ysi s
.of cells_based En expressi on of . cel | tsturface rrgféktersm & e ACS anal ysis in
the abs8REETET: 8%9% Sy ERCeTHACSS PUIRLONS) T, AHCE AP AL ST & ers to t he
r esponsedifed. PHIEHNS DR G8hchicdsSubfuiteilfHonWlodds @6 BRderiiet Fbm ndtvedV,
antigen, cytokines, chenokines, and other cells) producing 20 bi ochem cal

changes 1,d, ednstanimswiiehesedndootherasticl sequences degcpted beresl are gprfemplagd (Wlier¢ i ng of
target cells,..ph cylosi s roduction,of antd ies t her sol uble

ef f oot or Sgiedy RARFREYHECA FauBRo el B a2 S Gap B BopdRit ™ 7

| yrpbocyy4y r 5 Red&ie acing “operhM §MRAREY 1 wheCit isvilhded idfoe fksEEbrAEeationship

i nterchangeably to refer to the conponent of inmmune response dependent on T

| ynmphoc yigsanofigr phcleic acichgeqpemrsiei Ferriastians, a poynaetedor snbprger isercsiblpiinked

| ynphocyt es i.nt o hel per.,. totoxic Ki.ll.er [ suppre T 1 hocyt es, the
ot ovi si o A6PLE GrAFRCHY i sk B rgeRuE p Lo sBMERE B R sepeddS nat cause or
prevent taRbdripRid rédhRstust dedlendefl @ pkiably ke meaRe eat te IDFAGREudRES Beily
cytotoxic T I'ynphocytes, and the release of soluble factors such as

cyt oki nésikedhare capdgiiais and; Weerf Hpees$ash tajointieprotaimaeding eddiens, c@igrensl] The
t " ] " f I+
ot 1en 4 e HBIORE, Fof Sl tubes SHIRSYY Rl ATARACP ol HIREASE Eo0re

macr onolcapablest ¢fsedug editby rédombirakione cells or the liver (including
antibodi es, cytokines, and conplenment) that results in selective danage to,
dest ructl?dn ofhe tem eYsciArn At inkmded torietek &0 aonelpicHsHymelectigvarm¥obe 3 0 JUN

2005 ViAot Shdttel ! dphicdcrd fwhieh NS Been A ORE Hhle6URBIot R LCT € W L
pat hogens, ‘cancerous cells, or, In cases 0 aut ol Ity or pathol ogical

i nf | amméplasmjd Hohivhl refeusrana cieduls donbleisgandzd. DIVAAEdp CoopbiehnddaitmhaBDNATUNE
response may be detected in vitro by various, nethods that [ e |l known to
t ho § ofse%rpmtﬁa}ay%é&aaregi Anpther type .0¥ ERHtotdR ArrRevecton Wﬁéﬁe&ﬁ %ﬁlt&n\ﬁ Pibhocyt es

oca DRSSl SR el s LR Al O
| ynphoc yt@iatiaminehost celb atte svhndlt they are introduced (e.g., bacterial vectors having a
bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g., non-
episomal mammalian vectors) can be integrated into the genome of a host cell upon
25  introduction into the host cell, and thereby are replicated along with the host genome.
Moreover, certain vectors are capable of directing the expression of genes to which they are
operatively linked. Such vectors are referred to herein as “recombinant expression vectors”
(or simply, “expression vectors”). In general, expression vectors of utility in recombinant
DNA techniques are often in the form of plasmids. In the present specification, “plasmid” and
30 “vector” may be used interchangeably as the plasmid is the most commonly used form of
vector. However, the invention is intended to include such other forms of expression vectors,

such as viral vectors (e.g., replication defective retroviruses, adenoviruses and adeno-

associated viruses), which serve equivalent functions.



antigens and antigen presenting cells and the synthesis and secret %%nm
cyt oki nes neasured by standard nethods (W ndhagen, A et at, 19959 Y mfty
2: 373-80)wo (3)34amti gen presenting cells can be incubated MiT/biSwEke protein
antigen and the presentation of that antigen on 10 MHC detected by either T,
| ynphocyt e activation assays or biophysical nethods (Hardi n% et at, 1989, -
Proc. r\éﬁl. PeagrmSeecombimnahostgeta o Gimply ‘hayt qehls) regess (2 gethinge whthubat ed

(el cas e RORCHRRE By SRSy Re PR ReafBR bl B SRR 3o G et A5

4: 432- AgéJnteddeQId réferhtanlyto the g&tﬂi@h&r @libjadt cellMun ey the pRSHRE S of Buchi 4 bdl. a
nodel organism (e.g., nmouse) 15 or-a human patient can al so be detected by

var i ousBessubroetstaithanodifications ak aesin in suochestieg eenerafiadis d4e Jo eifher mytatiether art .

F ! 1)t duct i f antibodies in. t i.nati
can o TRuPRGABLITEeR LY b otk et ottt b i ERER IR B el REA 01 "
| abor at 8 is€1% incPuddd, wiehln fhd s20pe bPtheltéien MR adli o3 &bd hepme cells to sites of

inflanmation can be detected by scratching the surface of skin and placing
a st eri 98] coAt“sabeBris acoompsition detsetably by speatrosegpise phatochearical chigehgmisik, e
(Peters. et at, 1988, B|ood 72:1310-5); th ral i.f eratign,of eri pheral
bl cod nBTBHHPEEI L ar CadRirel Beincer Sisminipaens Hplaindhd | naRtes B8t Sact o
can be J@%@?é]é&ﬂm%n@gre%@bﬁtbﬁﬁhyﬂwﬁi g.( 4 cdniBoRages  ACECERAC bio¥inOf

granul ocytes, nmacrophages, and other phagocytés in PBMCs can be neasured by
pl adi ngdipvB@ninonkabtess andgeidins foriwhich alsekemprpaenodonat agtiodiassiret  at |

1988); an 5) the differentiation of .i mune 25 system.cells, can be neasured
by | abet AR AR T R SRR Etich S T Gniest 1 B S YEHERPES £ o “and B and
neasur i pgopbRiting AGhdiBMmbef intd e BBMide, @XM LeISb IBtdch %hodRss kBdficdlfO04hctie Used
herein, the phrase "signal transduction pathway" or "signal transduction
event " wahérespeptidek | east one bi ochemical reaction, but nmore commonly a
series bipchem cal .. reactiaons, which result, frominteraction of cel
ot B8PS B Bipbo Rt 20%alet S S8 T SIS BhlbPhyRloal

st i Ul adopfing SOMB esily] avtihbeade8hpligiiiaisaiL e ¢d a' Bididencd dvtitvated ckll 3886, b ed

t hrough the signal transduction pathway, ultimtely resultigg in a cellular
r esponsw¢ll as 9 analis afipslinbased 9psrnrestien of pelbeirfase vearkqry,ong., BAGSHERalysis in
transdu&éngmngﬁﬁﬁgn efers to the biochem cal relationship between a

vari ety SF Sigha ransduction nolecules that play a role in the

t ransm 9] onTkd pirasd ‘Gdhurerd@NrespénSP rdfdy BG0S resPCh &2 f4di e RGeS 1345293
one portion of a cell to_another portion of a cell. As used herein, _the

phr ase exepgl opiptemadstimali 680 antigene FYiaigeHshemokiass.and othsrgelts) sodfcing
nmolgcul I I L : r 1 Sslhon.pf. _sych a
Si g%fal %@?}geggé?ﬁga%egslﬁaﬁ%ﬁe rgﬁcgﬁ%?rﬁgkegeﬁﬁg 1%%%5%@%§bg%gggl&csurface
r ecept otargeotelishphapoegenis, prodestionaf angbddies, bthee kblubkodfectirs (flBRimaiuriche B7

| i gands of 5 %%4 [ 106] A signal transduction pathway in a cell can be

i ni tiat@PPyiREeruiSon of a cell with a stinulator that is inside or

out si depi@h) tige fefhb *THImBRLSH REISset hnd ©F lynYHorl e cAlit) e tSld ere

interchangeably to refer to the component of immune response dependent on T lymphocytes

[\
W

(i.e., the proliferation and/or differentiation of T lymphocytes into helper, cytotoxic killer, or
suppressor T lymphocytes, the provision of signals by helper T lymphocytes to B
lymphocytes that cause or prevent antibody production, the killing of specific target cells by
cytotoxic T lymphocytes, and the release of soluble factors such as cytokines that modulate
the function of other immune cells).

30 [101] The term “immune response” refers to the concerted action of lymphocytes, antigen
presenting cells, phagocytic cells, granulocytes, and soluble macromolecules produced by the
above cells or the liver (including antibodies, cytokines, and complement) that results in

selective damage to, destruction of, or elimination from the human body of invading
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stinmulator (e.g., an MHC-antigen conplex on an antigen presenting cell)
interacts with a cell surface receptor (e.g., a T cell receptor), &0sUNaeb
transduct\'\,8raz/9%t7glway can transmt a signal 10 across the cghfy§ MR ane,

t hrough the Cytoplasmof the cell, and in sonme instances into the nucleus.
If an interior (e.g., inside the cell) stimulator interacts with an

i nt r acepatib@ns,delinat tissueaingetaad with patlogens, €ancar®is@eRs, ok fiaragsofi on pat hway
can result 1n transm ssion of a signal through the cell's cytoplasm and in
sone in@qtamgmmropaﬁhféoga@ahln@aﬁm@g@msnoqnﬁblmm@ emkslor tisggsduct i on can occur

hr ough ' . non- .
throug [103] QCPgl&)QS%rR?E??BPM }egﬁ%x%%fn?arﬁ@ detebtéd infYitlo b%glfiggﬁlnﬁl?tgﬁh%? et ange

allosteFic'in ctions; conplexi ecules; thé c
of a kel lgiowardoahew® dtek@iass; skilnbstht att. Phros@hple; (Py 8dotokicahlyniphotaebyti c
cl eavage; cyclic nucleotide production and diacyl gl yceride production.

Typi Tal £3n besinghafed vilh satieactisely dekaled targah cellipnddhe bystorfytheseitargeteeedls gnal

_transdugt.iqn ec 1 t v fic. T | l. i i.on" refers
to the Serabd B IETelefsec idibatiy: AR TaREEhb biplsei e p ARlalON?

speci fi gitigens ahaitilen pkek@@nglerlla @hd evesyintirsid\wad seérafivn bf oyteifindshaedsuren kappa
i ght chain |ocus, the trans- chronosone technol o_g;ééwas conmbined with

ear | i er bypiandesd awthads ¢ Wandjager, dreftade hAV) Sty 2:3J8ridh oaB) Arfigenpagfenting

ani mal s, T | ' . . ' i.ld, 25 D.
ot ar - celbogn SRR ERER R LB ofCiRl iR and SR RERGHPIRE bk,

I nclIdeMHC detebrell dteithér POmiptyRf actiRetidissay skabicpHysictismetods (Fardihalk y

mai ntained in the nouse germine and in B cells and hybridoma cells

expr essihg RaAndieck Nphadeaptis Uded i, $8¢28 Pdhn (theast sells see he incypated withnsgene
was comnpj i t r W

Funct | onapeiin s ok b HER % SRkt BUESAAIRS AiB e wlBIRL IR allsbilt oo 50
| i ght chamondRedy, (Sigaengratl, DB NHRIAS £4p2-43%).ng a broad hunman anti body
repertoire including nultiple human heavy, chain isotypes. Thus, inproved

st abi | i tP3bf Simidarly, @rﬂdueﬁéﬁfﬁnﬂrpgﬁgﬂsé?@wser1@@3?%@@6 HeaRFhe-6- TIRE) ni ce

(Topd zuka, ityaf atgéfnt ga%gg’@be Eétgﬁ%d B‘?'v%:i%%g%%g matj%'welg%w%bzﬁg% 3" ovi des

for the recover rger n er’o omas frome sion. 28 30
JUN 2006rdind®y SI21143 4etarPEDL kiSthpl4 52 Ehd dradictibhe fiantibmdiesin rpspouseies f or t he

o L 0L o a8, R e e
parti Cula@f)ratcﬁga\é,eer. | aQEH@A,e(@g %ié?lﬁ‘@é@éf iR TRG ik gcpfi?écsfdf M A¥nrhion ¢

L
predet em 1 nned antigens can be | soOl at ed froma si ngl e transgeni ¢ nonhunman

mammal . b&d§téded bAstmrishigehé surfasn-of ykimrandmiaring oftetileecoptaise o capirerthé on,

bl. th t I .at [ deposi. t ed
&1 aPeRrE Rt asPhtrrOn Fae PR Hf g oHer] Bed07 MO e FEHUEI 08 hnder
t he Budag@serd] bRAMDMMbNBYEaDcel 3R teshBndets mitdpeRE Bkl QA mBRESH reG¥igaNi SM
Depository, National Institute of Advanced Industrial Science and

Technol eapybe measkrasaus@eent-dhymgidine; (4) thi ghagncytic Cinaeisy 0§ gianblcsias,,
| bar aki frllélgr%phg’goeé, and other phagocytes in PBMCs can be measured by placing PMBCs in wells
together with labeled particles (Peters ef al., 1988); and (5) the differentiation of immune
25  system cells can be measured by labeling PBMCs with antibodies to CD molecules such as
CD4 and CD8 and measuring the fraction of the PBMCs expressing these markers.
[104] As used herein, the phrase “signal transduction pathway” or “signal transduction
event” refers to at least one biochemical reaction, but more commonly a series of biochemical
reactions, which result from interaction of a cell with a stimulatory compound or agent. Thus,
30  the interaction of a stimulatory compound with a cell generates a “signal” that is transmitted
through the signal transduction pathway, ultimately resulting in a cellular response, e.g., an
immune response described above.

[105] A signal transduction pathway refers to the biochemical relationship between a

variety of signal transduction molecules that play a role in the transmission of a signal from
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10 8566 Japan. The depository nunber is FERM BP-7583. The cell |ine nane
assigned as SC20. [1121 Chicken DT40 cells retaining hCF( SC20) h&JeJ UsNEQ&r)
been depashi/eds¢ n the Food |ndustry Research and Devel omtﬂmt]sdlmstﬂst ut e
(FIRDI) in Taiwan, on August 18, 1999. The depository nunber is CCRC
960099. The cell I|ne name was assigned as SC20(D), on 15 Taiwan depositi on.
The hGRESCROIN ofd eﬁlh‘@chrnomec bocioarnf l'lt':-eHOAe esddshe@an, the phraae &¢edr vueficent o nouse

ES [ d WO 00/ 10383 6061 fl [
ener dEERPITE GHETHSIRORCME RS CERTIS et Al TSR GePTPIEREICEI e & FRR B0 cel | s
retai %e&aﬁﬂﬁssﬁ%f%sz%oa sigiH} a%smee;q&s% zl%éﬁi%ﬂln@ _f %é@ AfskahpREa Refention

of the hCF(SC20) can be ¢€onfirned PCR or FI SH anal ysi s usi ng

commersirfabd seceptai’] efithe presendnn @oiion IﬂNlhed? cellrebeptem( TER) omsbo BE lipandpelti fi ¢

prgbe. i[g&%after, m crocells are generated fromthe CHO cells retaining
hcE ) and fused with nouse ES cells. ES cells retaining the

t
hCF( sga@g] CRLNE) BEARELESH bl eirPAER] WRYbirEH ehlcactiohbEh SR it o

retai S transgene have been deposited with the Arerican Type
Cul turﬂmﬁlhtbe‘dlat onn$iAg &})utsmewﬂhel.dwﬂlvlfrmdxyeri@o@leemdde dathessHys, VA 20 1 1

0- 2209 un er th est Treaty and given the Ac ion Nos., indicated
on NovSiBIROB(e Botn IO LRUER SREET by A0 4 5o TEtHK DB R MRS AT oG Ko,
PTA- 3 tainin
an | neagbl (R %T.*@‘m%ﬁén%%“%sﬁ Fankk pabdictd] pab Py B PR R Ty
pK\# i avrdss tiootdll’ § Meddrane, KGotdh, tha sgtopimc KTCcdlh and Bﬂ'mﬁcsttsta@pémm tthe

cont ai ni ng man i mmunogl.obyli.n vari abl ion es in E. 30 coli
_(I\/Edarlé%?%égg)ané%@?l@h@cg AFO 15, cobr sy Aor(%%agm% ingfan? hﬁ

| mu nqgire@wﬁfoﬂ rﬂollé@ﬂilgaa a5sh1 (aRRMICEBR Phliilay /e kéaﬂu%ﬂmmsila&ééa 9%5518

retaining t RCo5 transgene have al so been deposited in the Food
| ndust thyougk skesacadHs aytdpl@snearlmmnmelmsiamesumo(dﬁ &RDf § nucteufai wan, on Novenber

22, 20 0 JUN 2005, WD 0Q2/43478 P SC] [/ 45293 The d itory
munber 407 SERIArAOVAT 23 ChR EO RS R AR BB O coRC
941%386wv51%ﬁpﬁﬁ;s’ce\fr°€| Mterdchidds; EBWO%@@@CG@@ tg@cédf&@ﬁtﬁfnﬁﬁ&ahgé gf gouse

cells as described previously " (Fi shw D. ibid, see also Exanple 38 in
U. S. Rabknmle;l\kalmﬁmﬁ&aﬂezmosgebplajspbatEpmﬂmlceorﬁ pr@ecbie’noml)eav@neycaic

Char acteri stics Iln Th c antj bo structural unit
o b i doh it Brnfet ol B0 S ARt a%e trohltial Tvpaaly” sfBel BRguf WoRsHESed of
two i deffueh o&ﬁio”r afthg 991|gﬁﬂqpids§|@ctfbﬁlafh61§eu1@aCh pair having one "light"

(about 25 kDa) one "heavy" chain (about 50-70 kDa). The ami no-termni nal

porti ofd08D Die @arnﬁ‘n@hmenlﬂC%wU@%lvatmarlieéebsé)thegilmnla@fm@lﬁamellioo to 110 or
o8 a.mdn% ﬁ%l d ! nﬁ% n%s C%E n5| ble for antigen recognition. The
xlf? R 6? GUorPEEER ¢hai n defines a

General
[109] To achieve improved stability of the human kappa light chain locus, the trans-
chromosome technology was combined with earlier pronuclear microinjection technology for
generating trangenic animals. The human kappa light chain locus transgene -KCOS (Fishwild,
25 D.etal, 1996, Nat. Biotechnol. 14:845-851; U.S. Patent No. 5,770,429) includes a
substantial portion of the human kappa locus, and is stably maintained in the mouse germline
and in B cells and hybridoma cells expressing human kappa chains derived from the
transgene. This transgene was combined with the stable hCF(SC20) transchromosome,
together with functional inactivation mutations of the endogenous mouse heavy and kappa
30  light chain loci, to generate animals expressing a broad human antibody repertoire including
multiple human heavy chain isotypes. Thus, improved stability of the light chain transgene,
relative to the double-TC/KO mice (Tomizuka, K. et al., 2000, Proc. Natl. Acad. Sci. U.S.A.

97:722-727) provides for the recovery of a larger number of hybridomas from each fusion.



constant region primarily responsible for effector function. [117] Light
chains are classified as either kappa or |anbda. Heavy chains are c§8skiNflled

as gammmg,, pha, delta, or epsilon, and define the angdbhoem §.Jd;Sotype
as 119G IgR/l%yfl%Q, gD 15 and IgE, respectively. Wthin Iig(Lt and heavy

chains, the variable and constant regions are joined by a "J" region of
about 12101 1TRE veATipRGIS fotht loldlien BEAMY hadmardibdaick BE kasdidiged "D’
regi on of about 1-10 nore am no acids. (See generally, Fundanental

| munol bepyy chainlisotyi, incdetling 2evii, &g, FelN.d8EPIeARsIg(y, 2G5, 1989 pnd M. In

i ted by rafe in it ' | | .20 [118] Th
Var | abt et b SEERRTwy etk S LG ARy o R REREE duisRs BN ng
site. [KBlased fédin lalRiradd ramisgehiedynhasat wamdidldi ng sites. Except in

bi functi onal or bispecific antibodies, the two binding sites are the sane.
The Thallid] alAl trasggrti¢ por-humen manyealarfahe presant inyeation, preferably y@ioyseonser ved

framework regions (ER), ] olne .t hr.ee ervariahl.e regions, also. called
conpl enBHELERESH S dr bk Bl et g UGRs Rl e LA s B GBing 2l ne o
each 25h0R{JCHY) Ba?d E@ﬂ&ﬁ{)@é&teﬁhgﬂdéﬂtﬁggﬁﬂéﬂésf R&HtPHE MBNR00NGn Bendi ng to a
specific epitope. From termnal to Ctermnal, both Iight and heavy

chai ns buerpaticnal Pafendoresnissn PRIositonRNatipRd Instiopr2{ ARgncedDRdustmal SeRhice The

! P oo s 0 dommin. s bt
ot i i 1 FohLpSRabar SUER ol G CBNERD e RRb SR et o>
(Nata 05‘@566 Jaﬂ&%ilt}fétd% ofiforyiaainbby is BeERM Bba7 s8¥DThd 88T 1iad Harh® Wh asPgnddngt hi a &

Lesk, J. M. Biol. 30 196:901-917 (1987); Chothia et al., Nature
342: 8785688 (1989). The Natural Human | munogl obulin Loci [119] Human

i nmuno | | ar tural Ly. en hre i Stinct .]loci: avy chain,
'Ikappa ng@?r ?ﬁ%’lkﬁn g)ra[gl%l C;e Bea%XlHn&ﬁ}%tg%aqi )rq) h?ﬁeeagséod%%fllﬁgg?m*egc‘b thag::]lgoq\@cl)cat e:j on
chr onos pimestryl Researdh dhdDehhbphi® InsWEO HIRBAY h FooWabIHhLA 45203821 999NThe 2
respectively. The natural human heavy chain |ocus, |ocated at 14g32.3, near
the teHenpsiteryofunbissiy 6rECaP9A089- ThansH Lok memsstasersiignedsa SEHE Do
approxipmately, 1. 3. d en i 4 ressed .V gene
oghint T ebo il A IS 0L BB BT ATl e BRIERREY . 51 o

gene segdasdES cdileasndberitadd iAWBOOKEN38a (EP 4h06(5 1§.BidTl, asibfocellogat ed at
2pll. 12 on cl uonosone 2, extends over approxi matel abases, and

1.8
conpr i segneat Bema ey il ADesleanlisel Hih SHI GailntTyen SHO aidesanie s,
and & SiB6l e A £PbO0 0508, BRI 18THe AU Bl YR APRIACh SRRl ocat ed

22911. 2, xtends over approxi nate megabases an S “appr oxi mat el y
30 V genenfeegtdgtPCR oaRIBH afalpgt uangborndmergidlyr s/ailebsle huoan@OFl DNAosi ngl e J

gene_segnent and a single C_gene 10 se nt, Each of these, patural | oci can
al s%Ocoﬁw%@MwOé?% d-sppeige P ngbera%?srpwgwﬁs AtFcy@stat rwt{%mi SIS,

ot 00 e ag s ot et L e, Feggdgl dbe roduet on

hCF(SC20) can be selected in the same way of CHO cells.
[113] Cells retaining the KCo5 transgene DNA have been deposited with the American
Type Culture Collection (ATCC), 10801 University Boulevard, Manassas, VA 20110-2209

25  under the Budapest Treaty and given the Accession Nos. indicated on November 8, 2001:
17E1 in yeast (YAC y17, Medarex KCo5) assigned ATCC No. PTA-3842 (the genetic
material is a Yeast Artificial Chromosome containing an insert of the human immunoglobulin
kappa variable region gene locus); pKV4 in E. coli (Medarex KCo5), assigned ATCC No.
PTA-3843 (plasmid containing human immunoglobulin variable region genes); pKCIB in E.

30 coli (Medarex KCo5) assigned ATCC No. PTA-3844 (plasmid containing human
immunoglobulin J kappa and kappa constant region genes).

[114] Cells retaining the DNAs that KCo5 transgene have also been deposited in the Food
Industry Research and Development Institute (FIRDI) in Taiwan, on November 22, 2001.
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i mmuni zing the animal with an antigen (e.g., a human protein anti ggrbtmcﬂ 5as
C4, G CSF, 15 HSA, EGFR, or CTLA-4, a pathogen encoded anti gen, 0
or ot herwanbisger). A | onger pol ypeptide conprising the anpggens)pisan

i mmunogeni ¢ fragnent of the antigen or anti- idiotypic antibodies to an _
antibody to the antigen can also be used. See Harlow & Lane, Antibodies, A

Labor afbe denvsiieral nungsEpPioxek Wo rikACKY, andgl§ 1R aee: (MEke P03 CSHRE §rr0385,

Sel ect ed gt%*gg Cel | gll r I mmunol ogy, (WH. Freenman and Co. New York, NY
1980) %d% refreiedVarYe incorporated by reference for all purposes).
Such ap i5|MTRAGEHeda00 H6an BPiraksi@eed inyMaoudeadells ak dsguibed prddjousBpt i de
synthesi s or by reconbi nant expression. Optionally, the inununogen can be

adni ni Stishvadt, &t ibidhead dbro Braveplai3§dn Eobydlatsns dNawid 1 0t 29 sgerdleq Egaroplsith, as
des riﬁeld gel ow. Optionally, the inmmunogen can be adm nistered with an
adj Uvaht'®%“Several types of adjuvant can be used as described bel ow. Conpl ete
Freund's 25 adjuvant foll owed by inconplete adjuvant is preferred for )
i muni zation of (AherAlCEIracrishes 6f IftaopbbalingUi Nnea pigs are typically
used for making polyclonal antibodies. Rodéents (e.g., mce, rats, and
hanst et)p] albe basi¢ artitody siuetusad unfak krepmionesenpingla tahtnpoel edunithdseh ni ce

can be_ transgenic, apd.can. .conprise n i npgl obul, n_.gene seguences, as
doscr: beatargnrnee LR FRHGERSR p3% RDhRn oS Hin e ERR i SVer op
serum Flga&ﬂ’ﬂ(bsﬁ_eut% kDa} 4Rl dretheskiceainBbnaFen70 Thh)s The athihd-esRend odsh be
measured by titration of collected serum usi n8 a variety of different

as sty s of geh ehainphdudgs avaswittorBipnps abousldayo 140 gpn more prgio aids prsgatibude of
the serumr nse,: s | ef to t i . s le, a
trer BRSO aarech SSORRLY. DR ALEER ARs R bReh vESion LA GERER, b

det ect gshstant fhioh Pribiy2@8onsiBlFoR ffdd4r finbGdh USO 145293 assay of a 1, 000
fold dilution of the serum_Typically, inmmunization will result in a serum
r espon§ld 73 eliighhPhaingiaieslassiliv g citherkagpear lembdaadeavyghainsaseiclassified atruni zed

animal g, Serum res es. of:, onl of .t or.der.s. of it r
consi d%?‘rgﬁl%mggkﬁlp arigl(g F ?f’p(fré: EIII %/n’ f‘ﬁ%?g@ eetlhe V\@b%c{ eglgﬁ'ggegﬁ ggmﬁ"ﬁ?&?‘l igD
exps es shd\pFR Rdsp@Rivelye A ithivdicht hn DRehive Thailbihe banabtle and thBen® Sepddr De
routinely obtalined by fusi nq | ynphocytes with immortalized cells (e.qg.,
nyel oniPiged 9353 “X gegipp ohabgirli2drdede amine pads. g th Bedsavy ehain aln iRdyudise aThe
new y fgn ' T I, Vs i j I om t he
parcnt o T ciroaE TR oabieanilfs ntls (0% LORMITIRRARALAN BhRRAIbLREAL o
cel I s. WNewd. y2ridardrBdvéry Brassi vy . CEI89%, CGlr. § (frcovporated bylréference iishiesntires or, 96
wel |l plates) conmprising culture nmedium The culture supernatant is tested
(typi céﬁlﬂ’yupféesbet ween one and two weeks after fusion) for the presence of
anyh gery fegagt L Ve I i ' : I | j Nd.SOot ype.
R R T e b A b S e
i ndi vi Thad, anlimasandbody bas tdonandiap ksess Egcatt imbifanctiongl @ tHgecifesamibodies,
nmonocl gnal antj.body. This secopdary .cul ture can be further subclaned to
obt ai nﬁieéf"toiabé‘i“bng E%ffstfﬁ? the sagjeq 186 chaipg ‘ﬂ} e*ll‘ﬂlé‘_tf i strGteRe Pty eactive
Pri mar yeigillehHEoRSetvB@ irabRBv PR rdiS6ih rgm FoIn&Ph PR H-AAIBILIORES, ¥ thi s
process of subcl oning provides a nmeasure of” t he subcl oni ng

called complementarity determining regions or CDRs. The CDRs from the two chains of each

25  pair are aligned by the framework regions, enabling binding to a specific epitope. From N-
terminal to C-terminal, both light and heavy chains comprise the domains FR1, CDR1, FR2,
CDR2, 'FR3, CDR3 and FR4. The assignment of amino acids to each domain is in accordance
with the definitions of Kabat, Sequernces of Proteins of Immunological Interest (National
Institutes of Health, Bethesda, MD, 1987 and 1991), or Chothia & Lesk, J. Mol. Biol.

30 196:901-917 (1987); Chothia et al., Nature 342:878-883 (1989).

The Natural Human Immunoglobulin Loci
[115] Human immunoglobulins are naturally encoded by three distinct loci: heavy chain,

kappa light chain and lambda light chain, These natural loci are located on chromosomes 14,
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efficiency. If all of the antigen positive primary hybridoma cul tures can be

used to derive cloned cell lines, then the subcloning efficiency i §0 1009805
If the i ulin loci that encode the expressed anti i £
unst abl e%B%%J(%gasi ly lost during cell division - either Pgﬁéﬁ‘ﬁoss of a

chronosone, chronosone fragnent, or transchronosonme, or through 20 :

del et i onajndreGesfRtiddly OThOfatdl hitass hefyahh@oc®, Iddafeaug4§ae rhige
mechani sm - then the “subcloning efficiéency will be reduced (i.e., less than

100% . telorhegre péhtheilong arh pf bumbn chromaseme 14, experdsiavenappexidet¢lyildy monocl onal

anti bodi es \where .t he subcl oni.n ffdcien s high (e..g. reater than 20%
or ef er aBISgARFPE A0 0f ?@ﬁ? @@%Xl’ﬁgﬁﬁg %ﬁr é’%pg?sg%ﬁl ys%erngg? %que?t%a?r? %%6:0 © Ments., .
pref er aglyeg @3hRhtst 4D SRR ( ionARhé Behe%s. aThe nafiraen@thnll@ppsRekd ficC
binding to the 25 antigen. Optionally, antibodies are further screened for

bi nd$ ngchain bespdedatédcatidpdil dd cof chrémosoam 7,gatendFovenmppradiimateht 1.§ens, t he
Jlatter screenin an be acconplish determnin bi ndi of an anti body
Lo colltBErsm i CHBPRIGRDHHENES 11 S EHE SEG Srerpept: diedr oemans,

det er ni i gsiwbie TN Bl LEd RN e Pk AN TRe Rhtheh] hAma SaAbdd BedY lodatdadizgg) oan be
assessed, for~ exanple;, by stern blot or ELISA. The smallest fragnent to

show spextefidsovbr aptirogimately 9ed B@gahas¢drodyendeddsapprorimatelyi IbPegcot sedmeents,
ant i body. wever , .SQne. epi t.opes conpri se, non- conti guous structural

o1 emont $4 hatretannl JoC PRt B HOTRRTOR" S el GRS BhTSrde 1Sl heltatt ua
epi { @PesegMdn€rHRh bY Ble¥e nBRkd ORE caPEIRb Cbiblive 4ABHAR, BRLELAL, NAE shled
conpetition assay is which a test and reference anti body conpete for

bi ndi ngnudedtide patymemhismst the test and reference 32 3 0 JUN 2005 WO
02/ 43478 PCT/ USO /15293 anti bodi es conpete, then they bind to the sane

epi tope or epitopgs suffici I r OXi| ha ,Lndi ng_ of .one anti body
interferes with b?ﬁ%‘?‘hﬂm& o%nﬁflﬁgﬁ(‘&@%%’lﬁsggNag'lbéﬂf‘%‘mi%?Bgloﬁncodi ng

Ant i bodf FFTl“ﬁéT‘pl_%d@lGﬂid)rsoﬂﬁbﬁbcﬂ@ﬁ@%n’@il[)dcﬂés]caﬂll@a@b@m@ﬁiﬂi& b@,nf&@kﬂﬁ?l%! | east
the variable regions of heavy and |ight chains can be 5 cloned fromeither

i muni z E8meRizing theaimah S\ Brarcansigenid- & » 2 RyeRe PEOtR) aadicempncbes i &4 GRS,
genomi ¢ f | v he Il s. ' tak i ion of
Such cor e EOR. o G TRAPELRAIS oGP kB0 R, ERGAT o ol bR, S1ocgt

Usual | y polyRiyhide soipoisaigetle amibensstphiifinathopsnic éaemeat 6f the astigantdrantivi t h

ol igo-dT priners, The cDNA is then anplified using prinmers to conserved

r egi ons HPLYPISREHPOHALIRA BBBPAR L theRalEsTaRalsb L usdpeeeddaniow g bangr i ched
for non- i i ' i i fd : (e.qg.,
196 or A Ao BB e A o S S PR, L Tt
at | eastSel2@qd Me@0ls iA TCeODRy ImbBR0oAY, (GY.HL FOSMnB0mddlé. MNeave iYtork, NgH 1 98MaI ns.

Li kew se, the anplified popul ation. of heav chai ns_caqonprj ses at |east 100,
10080 165 ?eri%,S@%mamef@e‘g% CRgFE Kr @HPUFRAZES)- SR HSIMBRROSER CANPE e,

using | Qﬁaﬂfe? 'ﬁ‘%&&a nhdPAIGBLICYK, B I\Bépl%i%fétsy&ﬁesiﬁér & redditibantdiidsiaad heavy

chains are o 5 1gG isotype. cleic” acids ericodi ng at ast the variable
r egi ons Optiomly theanuniinagen cembé admingsiered lagached oc loteewetist complexbd e s

e, oned BO01 i AL LOYSHEL oAnou, TEL et Seh .28 B o ocs A no

adjuvant. Several types of adjuvant can be used as described below. Complete Freund’s

25  adjuvant followed by incomplete adjuvant is preferred for immunization of laboratory
animals. Rabbits or guinea pigs are typically used for making polyclonal antibodies. Rodents
(e.g., mice, rats, and hamsters) are typically used for making monoclonal antibodies. These
mice can be transgenic, and can comprise human immunoglobulin gene sequences, as
described below. After immunization, the immunized animals will develop a serum response

30 to the introduced immunogen. This serum response can be measured by titration of collected
serum using a variety of different assays. An example of a commonly used assay is an
ELISA. The magnitude of the serum response is commonly referred to as the titer. For

£1 000

example, a titer of 1,000 indicates that the presence of

reactive antibodies can be detected by
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anti bodi es. Nucleic acids encodi ng anti body chains to be subcl oned_can be
excised by restriction digestion of flanking sequences or can be ér{}pﬂlﬂwo&j

by PCR wghogsfarg ners to sites 20 fl anking the codi ng sequanweso1/+Ses

general ly PCR Technol ogy: Principles and Applications for DNA Anplification
(ed. HA Erlich, Freeman Preess, NY, NY, 1992); PCR Protocols: A Cuide to"
Met hodessaief 3AbP00 Edlidngon efithe sprwm-stypeqallyt impesigainnevibk syt inSpserminego, CA,

1990);_ Mattila, et at 991, . Nucl ej cids S...19:967; . 1 oet.at, 1991,
pon wietitnst Seberdondes of Ritgait e B84 i By i Bobft iRl Blibna Sl

Oxf or despohB@Sef onty BhEBEBR erldrs2F nigntiienarsoasitedd weak aind tapiealbeindiate

i ncorporated by reference for all purposes. Reconbi nant Ex[)re_ssi on of

Ant i badif eresencef fydd eslls expressing aebERMGastivgntiapdich denoctanal antibpdiesisre

regi ons, ..optionall.y |inked.to nstant _regions, are insert i hto

cxcir ccon gy 8RB b B oD IR R sl it BFERER < 1S0%e sanme or
di ffer@ah h?tsﬂa Q8I%d, PFfeies i@ ShybHIOnANAIIS SCHER M y EstaRdi HyBridbihh ROy dadechai ns -
are operably linked to control sequences in the expression vector(s) that

ensur eantivedy expresssasi piopettica ionbdigparsnid! AxmplSeatescanst growths pigpettiee &romhc| ude a

sequorite poiEg BmPuRlGREeels ovaPly BUBRTaT AR oy R 508 e BisaTe
PCT/ URL. ,/9@2&3?%@,5 t6abHSnk Bukie fhBEmOTHOAIIEHS sifell¥@int ASteStBE SYPREIPI as an
integral part of the host chronbsonme. [123] E. coli is one procaryotic host

pallt i chaterednyorfenddor weskisadtenfitsidng detethe presenre b ratigan reastiveantibedies af her

m crobjal, host,s suitable for use include bacilli. . such as Bacil]. ubtil us,
onaetfpririiedy suEBef o B iiSet I Gl Sfiominrd Sl P A ar ous
Ps eudofinaslafed 6 iRtate iiHilidase PRl hyBlid SmA 08 IsSsecrefify & 8ihgh pecienke
expression vectors, which typically contain expression control sequences

conpatinbheclenal Antibpdyndbis seepndagiecyture gan by fugihar sbclopd it abtrioripriqng

regul at ory seguence ch as a }actose promter system trypto n (trp)
or oot w55 e R i, THE Relo St BEE erbliay PSSR R sb B & o
frgm pitagia bybAbstaa cldhel b2 4is Pkdeess ¢tistbelbaihg pioidlesasmygnsd of B yuBdlsdnpe used
for expression. Saccharonyces is a_ preferred host, wth suitable vectors

havi ngefégisnes f elh of Higtanbige s peie YicRdmary sfpridemg colfgncs £2n be psed|to deriye

3- phos I I Ras t] : l¥hé/C 1f hdi n of
repli c‘gp I|(i)egln(%éﬁtGl {élr%%ﬁe[gglb F}%nﬁg g%ﬁlglﬁ(}}ggcglﬁ%ﬂ%r}éb I %@é?@es?? ggulﬁ{l‘lﬁgf# mral i an
t i ssueerreld theldkpressedcanibatiee akeurisedil, Q. eapileRSt dithguetidivisiohhe eithki bodi es
15 of the present invention (See W nnacker, From CGenes to C qnes (VCH

Publ i stEugh lagswt a chigrgosomes ¢hesnqasmedTaganens, of tanprheeBpsase, obEEaYEe a nunber

ubl 1 SIS ; ST coon
b8 GaiRbrBiation of B8 iNBRRPH T Flor tRERAFIALLDL Gt DOREEIONE, o
encodi supclohing effivienay obllbe naiuod (ilee, lessithart 1994, ftcib paeicuhmiyhusyfukicdney aCV1

S e O S0, S IS, S TIR ST YR ey | e
cells éx@i{gr th’g‘;{g@/gﬁ'eferably greater than 50%, more preferably greater than 80%, most
preferably greater than 90% or 95%). Antibodies are screened for specific binding to the
25  antigen. Optionally, antibodies are further screened for binding to a specific region of the
antigen. For protein antigens, the latter screening can be accomplished by determining
binding of an antibody to a collection of deletion mutants of a the antigen peptide and
determining which deletion mutants bind to the antibody. Binding can be assessed, for
example, by Western blot or ELISA. The smallest fragment to show specific binding to the
30 antibody defines the epitope of the antibody. However, some epitopes comprise non-
contiguous structural elements that can be lost by deletion of elements outside of the actual
epitope. Alternatively, epitope specificity can be determined by a competition assay is which

a test and reference antibody compete for binding to the antigen. If the test and reference
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10); Chinese hanster ovary-cells-DHFR (CHO, Urlaub and Chasia, 1980, Proc.
Natl. Acad Sci. U.S.A 77:4216): rouse sertoli cells (TM4, Mather,3 Q9812005
Bi ol . ReRy8¢ 73 243-251); nonkey kidney cells (CV 1 ATCGgbsofR3i93af ri can
green m)nkey kidney cells (VERO 76, ATCC CRL 1587); hunman cervi cal
carcinoma cells (HELA, ATCC CCL 2); canine kidney 25 cells (MDCK, ATCC CCL -

34); buidtmbaics @@mbhﬁé?fheﬁ@lhdy&mﬁcBBLthSéamé@ﬁQ)p@@; epdphs;sufflciennly proighat elakt s
(W38, ATCC CCL 75); human |iver cells p &, HB 8065); nobuse nanmary
t unor (an@éseqanmh@alw@reﬁ)wﬂamadmwfﬂ@ecrth@r (Mat her et al., 1982, Annals
N.Y Acad. Sci. 383:44-46); bacuIOV|rus cells. [1261 The vectors containing

the pol ynucl eoti dgy 10ifd Nifcfeie 3 Qloids T fdodi Aﬁ??o?leg PoMSRYY s"’fl?%n@(?mké ght

chai n encodlng sequences and exp ressi on ton Seq uences

transf efizepl Notleictdeeds dnesding at least@&l carisbleciekons dﬁhédv@zm&ﬁéh(ght dninssaa denon| y
utilized for prokaryotic cells, whereas  calcium phosphate treatnent or
el ech r oplenest from cathar wamusiger piopai faisgerir poimals. Mbslec aqdeean bealenediasy

Sambr Oogenghué‘hr cl}%@bﬁ?xlgﬁlg%t?é‘éer@ of Bffé La%?rgélétl% Xm%?[%iﬁ%atﬂ) 'f§F§P§811@9% :"f‘r bor

Press, rporate rence i1n S entire

pur pos eﬁ:)qmré&pﬂ'bﬂ“t@ﬂ%@éoﬁmﬂn&&dﬁlcﬂﬁ% sey\end2y. 434418/, RITN SO ildo%é@&dand | i ght
chains are cloned on separate expressign vectors, the vectors are

co- t r angPplseEdbyt @veﬁﬁﬁr&pﬁsrg&lﬁné\g QJ%%%BP@@@%EWCBNA fithen 2Pl i ns.

After i N0 S nogl obul i n
roductgﬁ%?rgqgg{)%% {dg%?%ﬁ?@@ﬁﬁq I nes (;ggéégﬁlé ‘e ofl%gggﬁlcéhggp g?le on are

pr efter r ediched éor, noundu i3onysl @dink @V psingdr speoifiefsinon-mud tefuehdeki(y g5 Ig@ssages of

t he cell I|ne) [127] Once expressed, .the whol e antibodies, their dinmers

i ndi vi disd) Tyivaally athe aedifipd FRBplAGon oplighschps FRmDRLS RbIsast 190f 5006 16000 he’
present | ?d‘&/(ﬁf‘&‘ OHo& 8o BEreR uﬁhlﬁhﬁ&aﬁfécﬂf@lﬁ& {2 aﬁ#;?ll o tpgpulB &98@'&&&2' of the

art, including danmoniums at’e precipitation, unns
chr onat cgiiggdoypriges ate]lemtlf)(),pmo;eb@ 80(rid0j0he ot i &0 8e d1f@fremr}mh1/yck&mm E 81

Protein Purlflcatlo Spr r- Ver 82) st an |aII re

i munogPEBAlE-Hsingr L PBS: VbR 2o 30 %)s%%%eg 11@93’ b . and

98 9 r d

ant | Dodias P58 m‘*‘?%&*??%@gﬁ%dlﬁ%%ﬁ% e oo p GV ?%ﬁ’?‘%?’i. il ar

bi ndi ngcapasi bé cbhgd fnoh hydbiitpmias meatomedrabose byrvacibhewelldmbhwmenethodsi dwobly t hat

provi des starti.n erjal fo constru on of a chinerig, or

Pumani 28t Gr BUATAEATRES | Bk bT DOUE BV Rvcifit FEgare e of BEang
heavy chaigddaengsclbRvARiReaBoERRshHiB6EY Faint YPbLAINCnBY cAEReEtEscangi neeri ng,
from inmmnogl obulin gene segrrents bélonging to different species. For

exanpl erestristion digeatipeof fynkingspauencss of carhie ayepldeediol® B usng peimmsh tscdisaal

ant od ined to hur@an const.a Gl and
qa P B8 Rl e SPE eE PRl PR, (e PR 50 AieBy ™ s
t hus a hyloNA Anplifediondssi S, Fglich Fideehad FeéssaN, 88N-190n PR Peyiddols: fA om a
nouse antibody and the C or effector domain froma_human. anti body.
Guide to Methods and Applications (eds. Innis, et al., Academic Press, San Diego, CA,
1990); Mattila, et al., 1991, Nucleic Acids Res. 19:967; Eckert, et al., 1991, PCR Methods
and Applications 1:17; PCR (eds. McPherson et al., IRL Press, Oxford). These references and

25  references cited therein are herein incorporated by reference for all purposes.

Recombinant Expression of Antibodies
[122] Nucleic acids encoding light and heavy chain variable regions, optionally linked to
constant regions, are inserted into expression vectors. The light and heavy chains can be
cloned in the same or different expression vectors. The DNA segments encoding antibody
30  chains are operably linked to control sequences in the expression vector(s) that ensure the
expression of antibody chains. Such control sequences include a signal sequence, a promoter,

an enhancer, and a transcription termination sequence. Expression vectors are typically

Ul
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[ 129] Humani zed anti bodi es have vari abl e regi on franmework residues
substantially froma human antibody (terned an acceptor antibody) JdhdUN 2005
conpl ementoanidsyrsdet erm ni ng regi ons substantially from apowuset/asws body
(referred to as the donor inmunoglobulin). See, Queen 25 et al., 1989, Proc.
Natl. Acad. Sci. U.S. A 86:10029-10033 and WD 90/07861, U.S. 5,693,762,

U S. 5ra98ablein thy I®st 6re68Bme8ahenasSpishB30r 294n interelpareef thehsst 5 225 539
(incorpprated by reference in their entirety for all purposes). The constant
regi on(C8°M PP ™ present, are al so substantially or entirely froma human

i mnog_lzé]ulﬂ Roli Tsh&xel'birﬂ@d?ﬁé’@d ilc%l@bﬁticdﬁﬂzif@x_se@r@ssuﬁgl@kibwdiéb@ﬁt@@ présefit human
anti bodi es whose franmework sequences exhibit a 30 high degree of sequence
i dent i tigveniiolm Qther miarobiel hasts sutableferisrinelodabasillf, sech asHBasllustsabtilomRander e

derived., The heavy .and |i ght i n ward abl.e regi on franework residues can be
dor eI Grierna gy 8 o S Gl nereatin bk oy EAERb Rt

ant i bodyese PRAUBRAR H108@NorREcahDEscSRALEAGRS SR Vediods, alilidh BBl chgtaliiman |
anti bodi es or can be consensus 35 3 0 JUN 2005 WO 02143478  PCT/ US01/ 45293

sequeneapresdions endradisedngneas cantpabiblgi wish thedwsGealk @rg. can arigin ofwopbeatiny5ed

Certain anino acids fromthe human variable region,fr wor k residues are
el ect SHEHPSSRHNTEeR S st omb sy s & FgP AR [0 ARmg Tt S

conf or et LACRARBLOprohdiet Y8tehD ofRptdiBbter $y348S FHoapphR [&hbdsuch possi bl e

i nfluences is by nodeling, exam nation of the characteristics of the am no

acills §1%d] gthen midrelres] ichab yeast, may dapbe hsssl fopbspressin. Sacdfaramycesfis eact s of
bstitut/d t i f ti | ar. 1 i ds, 13 E | e,

when arTeRERLR AR FE Tesin aB e <hae it Dol S Resst S PR

resi dugn@inéing 3 loSFHdRdy dRHIRRInYSY braithéd d1f@I Rt ElANRMOMN desigvef the human

framework amno acid should usually be substitufted by the equival ent
f r amewseidicahidm dermunationefiuenees red thodike asdesitrddy when it is reasonably

P ad) a0 Nt ERR s 2eh G top ABPRR L e T PGSR MBERER o
i s 194 t if theglressnt vAntddn @ee CDRnA&GL, AN bm GénelFo (FInd3aVOR Paslishers| N.Yhe VL- VH

interface. [131] O her candi dates for substitution are acceptor human
f r amewdPR 7 nFrkaryalks eallstanpprefgreed, beqaysar nEwpenofiableihesiirdigiuss Gpablaet t hat

positi %QCret-mleﬁx? ?%\tﬁbg)fd?et%ihQ§e el (?e € %Qatfir%f%%g su}é{%lgl hggfic@ S ?ocfie‘ grefsg' o the

equi val ent ﬁbmafcl 0 he nouse nor an y romthe equivalént
posi ti qmsle@f acidy @ co¥ipg €@ inhnkulobulins ogtielitl dmion iftlaés: eatidy dtadrey ¥t 20
substituti on are acce amewo am no acids that. are unusual for a

uman GREGIOBLPY SU4D (CRSC b5 CIRaHL 165 he hyRen gBEaragkisey Hantatioks of
o e IRICHL PR 7 A Yophan shnlespi BT RCoR G Lo @
10); Chinese hamster ovary-cells-DHFR (CHO, Urlaub and Chasin, 1980, Proc. Natl. Acad.
Sci. US.A4. 77:4216); mouse sertoli cells (TM4, Mather, 1980, Biol. Reprod. 23:243-251);
monkey kidney cells (CV1 ATCC CCL 70); african green monkey kidney cells (VERO-76,
ATCC CRL 1587); human cervical carcinoma cells (HELA, ATCC CCL 2); canine kidney
25  cells MDCK, ATCC CCL 34); buffalo rat liver cells (BRL 3A, ATCC CRL 1442); human
lung cells (W138, ATCC CCL 75); human liver cells (Hep G2, HB 8065); mouse mammary
tumor (MMT 060562, ATCC CCL51); and, TRI cells (Mather et al., 1982, Annals N.Y. Acad.
Sci. 383:44-46); baculovirus cells.
[126] The vectors containing the polynucleotide sequences of interest (e. g., the heavy and
30  light chain encoding sequences and expression control sequences) can be transferred into the
host cell. Calcium chloride transfection is commonly utilized for prokaryotic cells, whereas
calcium phosphate treatment or electroporation can be used for other cellular hosts. (See

generally Sambrook et al., Molecular Cloning: A Laboratory Manual (Cold Spring Harbor
* Press, 2nd ed., 1989) (incorporated by reference in its entirety for all purposes). When heavy
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Human Anti bodi es 25 [132] Human anti bodi es directed agai nst specific
antigens are provided by a variety of techniques described bel ow. HOn®N 2006
human ant{pbqdigssare sel ected by conpetitive binding expeptiggsSis&y

otherwi se, to have the sane epitope specificity as a particular nouse

ant i body, such as one of the nobuse nonoclonals described in the Exanples. :
Human ant ihg]mtdjhe'msmlahaborb&pammaerpedssfomrveatopsanhd vackas agpic-ippsispeldof i city
by using. only a fragnent 3Q of .the anti t he i mun , d/or, in the
case of 9Bk#t "e?fpﬁesé‘t‘?ﬁa@‘ [8sen Ygﬁwwug%é)?s@ CHH4O ﬁg?t“’é‘ ol l ection of
del et | on ks pAfA L L rAnfhob b 2050 MR 82/A348EETBdHSR445293
Tri oma I\/%JB#E Egﬁiff?l&%@]lﬁ’% %Egsssll@approach ang{’%n exem.f): lary %ell fugflggn
part ner ca@B&bZefébxabﬂ@expjsssldnmré pieferrap(deqactinnaishedenlsdé sepicksdeh dfyer @t ber g

et at, 1983, Hybrl e%lnla 2:361-367; Qestberg, U.S. Patent No. 4, 634,664; and
Engl érmagsegesof thagell [insdt ent 4, 634, 666 (each of which is 5 incorporated by
-referengey,n t UIROS JhenaRt4 e I

| i nes gg FQI r%r%z?g%ﬂﬁe%s{eg t:lrlrlleat (S)(ljéa%e{lrtleb%cg 1 e %jﬂlom?g R@e‘%agghﬂ%ﬁglgg@%a%
descended ofhleﬂnmmhm@olméirﬂ forms wbthe tpnassant lamhtﬂme;anba ?pﬂrlﬁbdl atccadihy fo stamdard e

nyelomalineis sed with a human, B-1 hocte tain a

non- ant iPBYEFULSH |aﬁglr5? ?“FBEI‘@HHW)? E‘IeFlplté’ih‘?:rh nifsheolapngz calumn | | ne
descri bey QNG

i muni zeglﬁyn%&;f B:gl1 %}%&%@goﬁeggﬁgég‘@al n a%g%%Hﬂ od c(nggonp é’@’ﬁgl‘w.&%ﬁgpca I
| i n@0 Tr(Bpimer-vVareg 1.0, rmmchb@tanpﬂdeme uanﬁmbgldyuhmrﬁ o fladt aboub@htoor di nary
hybri domas made from human cell s. §6 Al t hoygh triomas ar eEgg?enetl cally
stabl e theyh W%@B@l%?@dﬁ%fénﬁﬁﬂngg&t@ 4 ORI eneigBPEt PrEfeBressi on

| evel s can be increased by cloning anti body genes fromthe trioina into one
or nore expressi Oltl?/ﬁﬁ}%grzﬁld ﬁgqlah%asggﬁmd]gs the vector into standard

manmmal i an, bacteria or yeast cell lines. Transgeni c Non- Human Mamal s
[ 135] Hdm ﬁmmﬁwamkhlagauwiwmhwdtesha\;e the sane pganslan@mdalhgspebléicpy@ddlced

from non-.human ans S ri.sin no Iob n |oci.
Ty ot cal LA HaSE T RGO AR A b oG on B eS i FAT BTl (o Sequence
ant ijgod 'c%§strul@f1§r§ @ﬂ' 2BhiYnePe Yr BlmaRiZ® Eﬁtlﬂd&?néhﬁ%nctéht%&'i% aSAUBHGES whidY €
preferably 98-99% or nore identical, and nmost preferably 100%identical.

The i mrdrgbgirmiﬁwhmmmngemmabebmmqnaug@cﬁ cbyplcailfyelw gmgedngmmﬁngc&nntorrprl se
del etions or i nﬁ@l’tl ons rel bf to tth% raI ?a n’r@no'ﬂgobulbl n l.oci.
The | odPTHAASORTIN ERPGERBERTS PEICoREI'S % Spﬁ%ﬁs QG RF e REL G as
enhancersggmdt9FPhE lo8nes I aSHbidse Im&f@qmapmhbo@y a9 denfingH eMBithen &dttinds MU
const ant regl on gene segnent s% from 25 ot her species, and from

non- i mﬁﬁb@qm&s sdhasilgGt ed (oo HomagasatypenigGe l%pﬂt@&rmﬁit Adlypigaltahimpic  codi ng

por ,jon SR dar ReLLQLT & N nt i o ferr hunman
o SEbREre PRSP Bl R ko B e B ALl R R RO Bh R e
j oi ning, anh&iﬂyyand the C or effector domain from a human antibody.

[129] Humanized antibodies have variable region framework residues substantially from a
human antibody (termed an acceptor antibody) and complementaﬁty determining regions
substantially from a mouse-antibody (referred to as the donor immunoglobulin). See, Queen

25 etal, 1989, Proc. Natl. Acad. Sci. U.S.A. 86:10029-10033 and WO 90/07861, U.S.
5,693,762, U.S. 5,693,761, U.S. 5,585,089, U.S. 5,530,101 and Winter, U.S. 5,225,539
(incorporated by reference in their entirety for all purposes). The constant region(s), if
present, are also substantially or entirely from a human immunoglobulin. The human variable
domains are usually chosen from human antibodies whose framework sequences exhibit a

30  high degree of sequence identity with the murine variable region domains from which the
CDRs were derived. The heavy and light chain variable region framework residues can be
derived from the same or different human antibody sequences. The human antibody

sequences can be the sequences of naturally occurring human antibodies or can be consensus



chain class switching, and somatic nutation in |ynphoid cell and/ o& m&l d
cell precursors in the non-human transgenic manmal to produce hig i
human anvbbodies to 30 predeterm ned antigens. The human PEMLBOgSeMul i n | oci
contained in these transgenic mamual s pref er abI y include unrearranged

sequences of natural human heavy and human ht chain | oci. Usual Iq)( the
endogeAYENGeRRTIFRIGrA Burian ngoadicn rSeg Garter ?téﬂs Q% Harredbgtain ammpraidonal | y

30 URRIDde e R ke e iR 301 35300 ed fushe Sl B o0 5

al ., 1983 pok¥ible.infiadrice AnaCDR SonhforkisAon 9@1/&55&611&@55 antlselﬁl Irﬂ(mtr@tloﬁ)of and
Raj ewsky, K 1992, Nature 356: 154-15 991, Cell 65:47-
54: Chsich pssible lefiuencmcbyamﬂéugzixee@aﬁewf thwhe@ctamstws pbthe amyno pEkdsr nol

at’ S 108t GFons, °f§ﬁ*“®‘1§%]°§?§xa%éf g RS ép%éém?éz PEBGiapss ™

Immnobﬁgm&xlﬁﬂe}n&%mcﬁoudl not, P., et al, 1995, Eur. J. |nmmunol.

25:2499- 2505: Chen, J. et at,. 1993, Proc. Natl. Acad. SC| 90: 4528- 4532;

Roes, J130)nHoresaais. vhan an abige aciddiff: ersm?ﬁwwwo@yneeweb QwgPn Qu, H. et at,
S
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393: 79TrafiR¥oriZaninoacideihoald usif4 be Gubstiewted By fﬂeozgmn‘hienl ﬁa&{é%ﬂdﬁxﬁﬁ)o Lhéen, J.
et al., 1993, EMBO J. 12:4635-4645; Serwe, M and Sablitzky, F., 1993, EMBO
J.1Q2: from the gpmse spfihasdy vhen 1t istreasonablygypected ihpt the gmirerddy 6: 711- 719: Zou,

_Y et al. .1993‘%135\/8901]1?0 ?%ﬂ%yblﬁ‘%‘ogr‘blgg edt t|on of endogenous

|nnunoglobulln g s prefera e.g., by targeted
honol ogous reconfit)nat |1@ﬂdja£netcea<@mmgﬁomurran [ m‘runogl obulin loci can be

associ ated the endogenous mouse chronpsones or .can be of 15 (e.qg. A part of,
inserted within 6D atCHTaietsieragts W r%@@&&?&l%ﬁ%&ﬂﬁdﬁxﬁgaﬁeouw of a

Transchr onosones e éd’ilé oguced into a cell as a nonendogenous chronobsone or
chronmosone fragnment n) a centronere and two tel oneres. These
trénschr ormsorres(4)corr11mrtl<ypa¢esmprthes¥H-VHanerfecand centronere sequences and

can co del eti.qns relative. to the parental |ntac chromaso
Transc Ef{#m‘é %ﬁataf: &y se ﬁﬁvﬁl%ara@am%ﬁ&rnanrfgw% ?@u%aﬂéﬁggg arepqy
exanpl ﬁnu&l‘épfoph' RBMah FHHNeSLRBu A Bt ﬂﬁFbosciﬁ"d?l l?ﬁeéé@ﬂ??i'nﬂ &6ide @Mb@suﬁisﬂﬂit&i

transchronosone by inserting sequences of first 1 nununogl obulin Iocus
(e.g. fwithacdandAdds Gloomide equxtva}ms;zcbmmmsﬁthemoase dmorrahahmdycdwfmmmre) into a

transchra sone sin cond. i nmun bul s process can
Al 56 bELRERRRATEY b sr R pined Bime SAHAHCO v B SHURHST BE "ont o a
si ngl esﬁﬁsﬁﬁﬁl‘éﬁ%&r@}%@ﬁ%r hm$h @ﬁhﬂ:v&c{r@@ﬁﬂlf AISARErE QHEJdaISfo?Q h%?hahWO or three
di fferent immunogl obulin |oci provides for genetl c linkage of these | oci

whi ch IW@Q@M 3Hdhatrppsttioon Toe veriabls gemon rameworksmd hutpanizad e useful for
doscr BRI AR RE) g BN ROl R oy S R BTN G e Bigh o
U. S. A fiflfewdrk sz:aﬁenc-EQfﬂcZ)ﬂm;sus}%f fich 3équed@7, Nature Genetics 16:133-143,
and WO 97/07671, WD 98/37757 and WD 00/10383, each of which is
Human Antibodies
25 [132] Human antibodies directed against specific antigens are provided by a variety of
techniques described below. Some human antibodies are selected by competitive binding
experiments, or otherwise, to have the same epitope specificity as a particular mouse
antibody, such as one of the mouse monoclonals described in the Examples. Human
antibodies can also be screened for a particular epitope specificity by using only a fragment

30  of'the antigen as the immunogen, and/or, in the case of protein antigens, by screening

antibodies against a collection of deletion mutants of the antigen.



30 incorporated by reference inits entirety for all purposes.
Transchronpsomes can al so include integrated sel ectable markers (e3§.JUN 2005
neonyci n w@hakapce genes) and ot her sequences not found parbha/Rasent
intact chronosone. In the event of reconbination between a transchronosone
and an endogenous nouse chronosone, sequences fromthe transchronosone are
inserted or added to firomeadbgbndelsgyrouse chronbsone. Transchronbsones can

Crans) 0B ogle BisoHITTA G LA PRI e Raloduiars SEaZ b WP GHnaTss7, ep
09724455, 300 h W 004H0RBSri b b D e @b& ol P GOT TIR5 aLSSHhED BebYs 67ebedBagE for all

purposes.” For exanple, transchronosones can be fragmented spontaneously in
‘the coulbs® Pafeni Nor4d84,664randringlemase al.ebbs.ylatint 4561666 ESichoémhsch fsr agrment ed

by telonere-directed truncation and/ or. transl.ocated.5 by Crell oxP ..

ot & s pEEPRPE LA AERS B SRSl BSPRGSS | DeGUiPd SIS Fohinge
-transl ogehinel bR hR RN b Sal LHBhRY, X asRekdyf 46 abdknddispbhithge tegRIRbnat i on
sites (e.g., I0xP sequences and others; see,” e.g., Abuin, A and Bradl ey,

A., 199BumiMband @elthousBi biitiallys 2 nl@Be myel@s®lindstiased, wikh a bimah B-lyrgdecyt8onat .
Cell. Mol. Genet. 21:221-231;.Li, Z. W et al., 1996 Proc. ,Natl. Acad.
Sci. U, %’.%Pta@§:DQE5’3§IIB‘1<§ZPFO§HFH%,’&R9$€“8{C i o neh jh e UL ehnFo- 335; 10
Trinh, KeRribaig Mtﬁéxg%praﬁ-'rﬂe- en@RQé}Qic cbil 15 R FRded WMet APE8mafed Bomag3:
Sunaga, S. et al., 1997 1Yiol. Reprod. Dev. 46: 109-113; Dynecki, S. M,
19986) PBelymphiatiite toAdsai8ain. antb&lyxprodaging 19dms t8blin& dirion¥R hage bedn foundex,

Curr. Biol, 4. 1099-1103; olph, U . et.al., 19 ransgeni ¢ Res.

2: 345- 3BEIue @I‘%’P YR 8?“?%%‘? 8{31%591??“[\‘1%’&3&‘%&% F%EEFEE@%E@S:BN_- 1318). In
the caspaaf mhamlﬁfﬁ%gswg&eﬁeﬁly SARE 8RS PP brlluté ANBBANS 2e069diigy t he

ere reconbi nase W pronote reconbi nati on between the two | oxP Sites.

Tr anschieyglssrmessivar e wls earbee mcfagssdoby clohingrpilndy geoasfremi thg trafmairtd enent
chr onosone fr%%nents as, a reiﬁlt of the tra sI.QEca i8n descrl.be%aatb()lgle. '
Tr anschPoWBECHRESEH VB Ok AR SRBTL AR IS SHSh 4P P SRS TR BB BHiE Dagry

di st3 ncbr daiBelldin®s.noncont i guous with, and are not inserted into the
endogenous nouse chronobsones. These aut ononbus transchronosones conprise
tel omere and centronere 20 sequences that enabl e autononous replication.
Al ternatively, transchigapsgsmic Nepddwaas Mammade transl ocated to nouse

chronos k) ?{ﬁr{%ﬂ%& éjgﬂ%cﬁgé’%éir?s‘@ aivg%iﬁty@léﬁgce%g lohn BG Ib@hrq(cﬂ%g@gﬁgﬁl&ﬁ%%% rouse

chr onos autosonal ONDSONE palrs an
chr onos aaesgenit h3mdmails teo mghricinigdrunet isxogenbalih lowk i sipicallyabésebul i n | oci can

be achi eved by a variety 25 of nethqds including, for exanple, o
mi croi n }f@@w@iowmﬁawQaaéycmat&bﬁlﬁfmnw SeANSHS ABUPGATS, PEHCTaPAPIAPE st em

cel bg, B:foré HRhRRI R eI YRRk feest ﬁ@e%%fe?ab%@@-9?9@&%&!@@@&9&5@%&nfbrst

m cronucl el conprising transchronosones. e transgenic mammal s resul ting
f r om t herefpnidyd §8%s ddrtsmt.i Thed nabaoglcbubn depp atm ke mharrhngect dromad¢drangehandngi ng

Lhe |t olced exaaenous, . Lmunont bl . COmpaTent, Sequences, and expressi n
I MMunogi Rbedd iAcli8NBSnetiMd diRstts BXPT BsSEQENELAERERMAHSh as enhancers, promoters,
and switch sequences, or coding elements such as mu constant region gene segments) from
25  other species, and from non-immunoglobulin loci, that do not contribute substantially to the
coding portion of secondary repertoire (non IgM) antibodies. Preferred human
immunoglobulin loci undergo DNA sequence alterations including V(D)J joining, heavy
chain class switching, and somatic mutation in lymphoid cell and/or lymphoid cell precursors
in the non-human transgenic mammal to produce high affinity human antibodies to
30  predetermined antigens. The human immunoglobulin loci contained in these transgenic
mammals preferably include unrearranged sequences of natural human heavy and human
light chain loci. Usually, the endogenous immunoglobulin locus of such transgenic mammals

is functionally inactivated (U. S. Patent No. 5,589,369; Takeda, S. et al., 1993, EMBO J.
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i mmunogl obul in genes. The production and properties of mammual s havi 'Iﬁ@jg%ﬁ‘se
properties are described in detail by, e.g., Lonberg et al., WO 93/ ‘
(1993); wos2/+Pgasent Nos. 5,877,397, 5,874,299, 5,814, 318PCHUBBHBED,
5,770,429, 5,661,016, 5,633,425, 5,625,126, 5,569,825, 5,545,806, Nature

48: 1547- 1553 (1994), Nature Bi otechnol ogy 14, 826 (1996 )30 JUN 2005 -°
WO 02/ A%i@?%?-%éﬁ@; @@%9‘1‘704@29‘33» Kﬁ@hégﬁgﬁg{iorf?f\/fvé@flﬁigﬁgé’- 429‘—3&?593 1\760132]1/ 02602
(1993) 4 6 ) 735 ((1998), 98/ 24 41U S.
bat o SRR Z SR RARY K kg Wik 555 (4 918k ARG 999, G ars

Proc. BétChenAtadal SEMBOL.S.2A82199307 Bany W1 et dlntiofdka, Intumet 131:695-70997, Nat ur e
Cenetics 16:133-143, and Tom zuka, K., 97/,07671, 8/ 37757, WD 5

00/ 10388en.dnef aj-PlQ%dn&z@fzw!f@é%mﬁ:éﬁ%%/&% ggiehﬁlcl)rlﬁg\?ag’éﬂibé”’r”é’?@r ence in
i tscenpk. [ ) I OFR8) [t 1] I <. Aol gceglm{%ﬁg‘(eﬂ;s C rodents
ar e5 pa?!ts'?% %W{i st%‘lklf{a%rép Nbr{gté'l%nai a%ggflgg ‘can be ’pr'éf)l:t#{égg,%. g., by

f usi ngERr. celibmukaloD’ 84eh2 ftdnGiesn, 1. @r abuid9abPerd Warir Hedd. Sel. POKOARLI538) ng '
conventi onal Kohler-M|stein technol ogy. M I I ti bqdi C al so be
e e Baow kR WSt rtH s fa I abEY S et Sen o | G 10
usin k£ i egi; r. 997 . t No.
2600 Gu) LG4 IRRL 0 ol MRS deSCTIACHE ielarilre, DG 15T, N

pr epar a50:92B6chitzpE. ersgd 1998, dVBmerd®8 799 8MNEoay YDA f IN94PCRranpBicloged:i on of
V regi on seguences._ Phage di SB| ay net hods §d§scri bed bel ow). can_al so be

us&l t S0Vt Hidn Uhaheh chfik i 15dy N2t 0Pr s RfiYR M RndSaliElEnt ¢ 1A be
cequensilg TRm TR Buldite, Bict 9F, Lot BuL A BIVEl BTV S PALCT, ool
ant i bod9%%s AMARO Jr €28l h-820 h dndeitindiiorgo Cédmalbgaioms imiuns globulih germms ipge feedblpar ent

anti bodies. This process is scrj bed bel oy, .Phage D splay Methods [137] A
f ur t hefamaps ﬁd;f%g-., bfaég?f?ﬁggoqeair?&ﬁu%m%gmae nia’ghet?‘%g‘i‘%élli‘ugm&DNA library
from Enﬁxﬁ}zég?ot%%fgﬂrlogi? o8 %%sgizxgafg@ﬂr%r&ho@é&}lgﬁmuwa%m@&np%ﬂm%%f al .,

1989, Science Such B’ cells can be obtained froma human
i mhaini ged, wirt of, idsertee siithedomattacyaito) fin agrente] trimulpemagsoingpept i des

contaiping.the antigen.or fragnents or anti-idiotypi anti bodi es.
oot 1 ondrSeiragof e Car i Srode ST an el f BmeOERa i RomroE Has not been

exposeghbmobhife #AbIAMNhavEhE L bintkAkrd ki@t b8 tedthleetheks 0AMJchAMSGIRISE _
non- human ani mal s~ expressi ng human i nmunogl obul i n sequences. The transgenic

non- husemmaniyn@insprosaielbmefbandwentipmett seqtencas apd targermpriseciglations relativy
antigens, The i mal s,can al so..be uni nununi zed. , B cel | NA sequences
encodi Ky R ERGAEL T B0t | B0 e mgsnar S oo oiopal Basried

t r ams Ckdgba®s. FoklegaMple€ éive Ru@as @dhit@osRBURN 21 04n bdeorabiéd s@guediggs are then
cloned into a DNA vector that directs expression of the antibody regi ons.

Typi caftRgschipanogomedyyi ipperiag seanepees of @ fspagimynoglebuliadegusi(e.gdirep PERGrior to
o o SRR 8 SO SRS SRS e
as a f ssbadipmohegldbulix REns. hidprosessitah Ao ®8 ropeated to Lombiiediethrde Human
immunoglobulin loci onto a single transchromosome. A single transchromosome comprising
25  two or three different immunoglobulin loci provides for genetic linkage of these loci which
increases the fraction of transgenic offspring that are useful for making human antibodies.
Preferred forms of transchromosomes are those described in detail in Tomizuka, K. et al.,
2000, Proc. Natl. Acad. Sci. U.S.A4. 97:722-727, Tomizuka, K. et al., 1997, Nature Genetics
16:133-143, and WO 97/07671, WO 98/37757 and WO 00/10383, each of which is
30 incorporated by reference in its entirety for all purposes. Transchromosomes can also include
integrated selectable markers (e.g. neoﬁlycin resistance genes) and other sequences not found
in the parent intact chromosome. In the event of recombination between a transchromosome

and an endogenous mouse chromosome, sequences from the transchromosome are inserted or

added to the endogenous mouse chromosome. Transchromosomes can be modified by
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col i phage gene 3 and gene 8 fusion proteins. The collection of cloned V
regi on sequences is then used to generate an expression library of3 %dUNBWéIy

V regions, erate an expression 40 3 0 JUN 2005 WO Og¢A84/18i5203
PCT/USOl?%gygggﬁ?brary, t he DNA vector conprising the cloned V Hbeﬁn

sequences is used to transform eukaryotic or prokaryotic host cells. In

addi ti ofelbQonY thRAbQHSN, {uUbStiNE6h Qhd BRNIIRPLEI @R&lbd ineNCOSE3 737, BP ®FnLeof a
viral genone, and can conprise viral packaging sequences. In sone cases the
vect or aokWM060/18d%pmhich am ingorporetediherain b refersncafi alliparpeses.dioriesamplen used

5 toget her th a helper virus or hel per virus DNA seguences.. The expressed
ant i bod§ BB aHES b eetitd seipdioptl e ras o IR den R BBET s or
Vi rus pahbiyehRStdni PRSY dedls, trinshed PR elsifk HiredRUINBY M QSEI6T thdBlodited

conpri si n%lthe cell's or virus particles, is then used to identify V region

sequencky CréilaxP siieodeciBatdchodinasionor saptdr podlyodsr dytheiseempimationoe with

-predeterm ned .antigens. ,To identify th V. regi on_sequences,. the expressi on
i brar y{r??l%ﬁtlg%?‘é%ﬁse e %YQF‘SE%de‘%Jy%PSFf?f@AYCW?}%& r?ﬁor?qﬂ%a &lp%ltgggee%’ _)‘rp_egi ons
W th t hegRegdehed Fiead secaBlsl, 9ehitn, ANSATRhEISy 0K, 1DISIBRTEIICBRS 16PR51-Si ng
the cloned V regi on sequences, and havin the expressed V regions, are

scr eened8xh; Misdngdf edd aby 1 20 éomad GeﬂaMOil-(é&‘ner- 2l lod3 ledii Zh¥sefay, 192@I | s or

[ ti th h V, j ' ... i ndi L abl
ot al vt Eoe Bl el et o LB RHEP LT Rt A P 1one M el ST SRc 1 ve
or {¢ uoraskR SR, hab®IRHsckD Sant, 2000, £ hakuhble MeBidE 2410 86XI9ResaRbaVS LG ONS can
be detected and used to |dent|f¥?éor sort cells or virus particles. Antigen

bound t 9%, 3é1li RepradrPsr. 46: Hfal! dhragekd Sodlus, F0s dask icad 8tk &.B4. vi rus
particl 5?:6??]}’-%5%;?%%% Ver rﬁgh,o&%r?ﬁoyh?19@%@?&{%@%@@\’&%95{?,319%5‘1“6”‘365

thus iden € expression rar n be’used i'tect

expr essiransgnic Red. RBISEIIITRAckehORE Ceed d/., 1097, ctdit bRl \Reor2 S: 1 FGIEINS ) Lier eof ,
having reactivity with the _Fredet erm ned 20 antigen, The protocol described
by Husethesapepidairedoss letesifes cixression of 3snseene SACHIRS thegha greoribipsayvill

03/ 04 0462918 Bilion SNen s B s B0 RRGRMRS RN AE0 Yo Tup 1
5, 565, 33&rofpactie cofsiinhic@T differtmodiaosnediripmens ey £resaltiofi thet tsarglvchti@i y f or
al | purgose_s). In these nmethods, |ibraries of5£hage are produced in which

menber s ¢HTIBE 3P VBaLIeRHESIMBTURTSARN P ARONEROUS BN ERRIBER BLISEROMOSPReB UL er
ST f acesre diPAGESreAHCRHRHRLLY with > MPAE fofifisdrieddhtoB chAQUBIN fousd Nage

di spl ayi ng anti fes Wt esired specificity can be selecte y affinity
enr i chmelmbmosam¢sh & haset dug@rnorusftraageieomosdmerseoinprish égemdiesppidaogntombrened wi t h

i i zed transgeni ¢ .non- human ani nal s ,expressi ng human i nmmunogl obul i n
gendd o SUBRCES A PPl BIaRmAR: gL oT, ATPRREVli THOARREaS0RR SHHSAThe

| Mune tasRoRSR1JcAtelRE niikt B8BncsoEakferdRrddi38dn Iflo RE bal hedleiofTht he
phage-di spl ay nethod, human anti bodi es having the binding specificity of a
sel ect edndngenous navkse lsbrhymeames enghudsdi oadosogeé chifogrosesgmglre andithet 6 and WO
92/2079;@Pln this nethod, either the heavy or light chain variable region of
the sel E¥PEYS°REY i ne antibody is used as a starting material. If, for

exanpl e[13%] | ngRIduetich Hf SdpkRdilseubRa iRimin®globulin loci can be achieved by a variety

25  of methods including, for example, microinjection of half-day embryo pronuclei, transfection
of embryonic stem cells, or fusion of embryonic stem cells with yeast spheroplasts or
micronuclei comprising transchromosomes. The transgenic mammals resulting from the
processes described above are capable of functionally rearranging the introduced exogenous
immunoglobulin component sequences, and expressing a repertoire of antibodies of various

30 isotypes encoded by human immunoglobulin genes, without expressing endogenous
immunoglobulin genes. The production and properties of mammals having these properties
are described in detail by, e.g., Lonberg et al., WO 93/12227 (1993); U.S. Patent Nos.
5,877,397, 5,874,299, 5,814,318, 5,789,650, 5,770,429, 5,661,016, 5,633,425, 5,625,126,
5,569,825, 5,545,806, Nature 48:1547-1553 (1994), Nature Biotechnology 14, 826 (1996),
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selected as the starting material, a phage library is constructed Ln whi &]{
menbers di splay the 41 3 0 JUN 2005. WD 02/43478 PCT/ US01/ 45293 s UN@ ‘
chai n varwabbesregion (i.e., the nurine starting material)P@ndsa/gdxX er ent

heavy chain variable region. The heavy chain variable regions are obtained.
froma library of rearranged human heavy chain variable regi ons. A phage -

show ngKeerligsgi) 1/ ¢00A rdphD. e 46ROl £116)gVO0 Q08 e¥s(19906 WAd | )
Feai on PraHTHiIEGh W Yol a IO S Rt e et oy A S ar B e ng a

furt her Toplge Kidwar 000, ProdinNg. ideadrSei. Each opivage7xdi, Sphayitkat Neersdye heavy
chain variable region (i.e., the region identified fromthe first display
| i br ar y} 9% dagraiGeneiiento: 1333, epdilemiaiaaBl-e VYl /8071, The 38391 7.c WA n
variabl j~0N i r . L : j abl e
o RO BE S ROl MR Ul led B RIABASS TP,
sel ect edl] 9&@0%{55[613@5@%31&-noﬁr1{uh§1i1 riagdm &S bhd0ad re8erithate parEc1RANY suthbled human

anti bodi es can be obtained from phage display libraries that incorporate

r andom dfonsglantiantibodies)caamlecerrepdred., e abpfusing B-celbRiropegjichbmmangels éet i on of

Const ang_. i.on 9l Fhe. heav nd.l i hai,n_.var.iabl e regions, of

chi e 1 2Rl P R TR R B onE N e eiPoBely o

por t i onagfbodiel ehmAls6 Bt EREed ABCHR ffyn Haliviaus Bedlls; issesnfromitiogsdingee,

e.g., Queen_ et all, 1989, Proc. Natl. Acad. Sci. U S. A 86:10029-10033 and
WO B0/ owgsd PCRiverplification ehYasgigndl (Ydrades st ds 1897 d-S Rateat Noat.62'he@? i n

i ncor ponated..b rence f | - e region
depends MRSy, FERESRERE o Bt PHIBRRTE ! AisRar R B de P B &
nmedi at edf RNAI i DV AI r PER 4raplifidation @ dNRlion Jegaénepe Phdfe HgHay anthddgG3 usual |y
have greater conplenment binding activity than isotypes Ig& or 1g&4. Choice
of i sot {4secribgd bgPow caffadsotbedised Eyebtain himanyipody seiueneesiFem Humppghe chai n
constant,, regions e - - At i [ : ed as
PR S L e

chai s, séqughdes obainsl, byathefeahethbddcan thémbe hd tapdnerbte, intact agibsdieg ket ediginn

anti bodi es . in which heavy and |jght chain varjable domains are_|inked 25

t hr ough the tiggipeeharpotangtics 9f themging prieehenighnsiesn bhis pyeseshis dserdibed below.pe
useful. For exanple, where nmultivalent antibody conpl exes are desired, |1gM
and 1 gA anti bodi es can pygsd$Ehia @fgPartial Antibody Sequences to Express
Intact Antibodies [141] Antibodies interact with target antigens

pr edom BT | y fultheuagipreavhrfor elghidingtyinareamtitddics iato saregnlacd AV &dibrary tfrven si x

Feason. Bl SorBnal 1o uelmaLhl oA ERRTLRs P e b tten
;Pg@% izdg,‘@%l' ?B&NH ggfgggxﬁaﬁ bapbaRA EREES hakhas e Rl 03t S the BRSAUEMIEHR sequences
fragments, longer polypeptides containing the antigen or fragments or anti-idiotypic
antibodies. Optionally, such B cells are obtained from an individual who has not been
exposed to the antigen. B cell can also be obtained from transgenic non-human animals

expressing human immunoglobulin sequences. The transgenic non-human animals can be

o
W

immunized with an antigen or collection of antigens. The animals can also be unimmunized.
B cell mRINA sequences encoding human antibodies are used to generate CDNA using
reverse transcriptase. The V region encoding segments of the cDNA sequences are then
cloned into a DNA vector that directs expression of the antibody V regions. Typically the V
region sequences are specifically amplified by PCR prior to cloning. Also typically, the V
30 region sequences are cloned into a site within the DNA vector that is constructed so that the
V region is expressed as a fusion protein. Examples of such fusion proteins include m13
coliphage gene 3 and gene 8 fusion proteins. The collection of cloned V region sequences is

then used to generate an expression library of antibody V regions. To generate an expression
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WO 112/ 43478 PCT/ USOL/ 15293 responsi ble for nost anti body-antigen
interactions, it is possible to express reconbi nant antibodies tha§ 0rdUNi2805
t he prope(‘;d' (9?4397@; specific naturally occurring antibodies PyrgQpsifHysting
expressi on vectors that include CDR sequences fromthe speci Fi Cc naturally
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Nat ure 332:323-327; Jones, P. et _at, .1986,., Nature 321:522-525, d Queen,
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assenbl ed vari abl e genes, 10 ich are forned b (D)J joining dqugjng B cell
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high af fbbddars SRARYR! & dARELhALS ARkdRAMdRbIL BAL b RlicledHGRARL T dos

because of somatic nutati ons. wever, sonmatic nutati are not distributed
evenl y amnshsmé¢delsathakkpresggn bbrarfeompxiamglths cebnatviims pattates pis shear wsed

relatively infrequent in the am no-termnal portjo f framework region |
and in ttﬂééeea%bﬁ%gl%F?ﬂ%a‘f%ﬁb%t_teps?ﬁe&ml B % kP ﬁ@grgwlta?ea%ﬁ ¥ER nor e,
many SO et rfiieAtindBsnsdPo RntidY BHakd V%gi&)hxe@eheés, teeex seghm@ﬁa?p@soert' es of

t he antibogy. For tﬁi’s reason, 1t 1s nol necessary to oObtain the’entire DNA
sequéncecetnal @aetected|far reactivityoufithe exmpeded Vegrons matit the aredetetaatedr econbi nant
anti body . having bindin roperties simlar to ose. of the origjnal.

ant i bodyAfiges- Beersallies B aaticles camedsnRe ol {}19@‘9{1 SHHICEFES: Q1A

| ncor porpt &\ﬂ)f&)ﬁ@& 918500 8 Qlredlel PYEIPASESY a nRARLd Hat g@?ﬁ'ﬁ@s\/&f eﬁﬂ?h sfgpt

chai n sequerice spannifng the CDR regions is typically sufficient tor this

pur pose.cellher yarstpaaiclestbeueaved/ iregianseehctive deg.ebimdne ashoaitiqgesrmatahgiovar i abl e
and joinin en seqgnents contributed to.the reconbined antibqdy variabl e
Genes. THEGERIY BreQE TR HUEen, Har CHRIc B PRI gy THOSSPHS 1 ons o

t he jvariaRL& theGtheN bindedy ¥xBded W@Fio‘ﬁb 8aihd 8AEQE] aSEAANS GfenfiFPorcdopayed
during profein maturation and do not contribute to the properti'es of the 25
final arellpoayiruspartial¢s. gntiges beurid tojassotid mates o5 beadycanmlispste ushe tasalgatspondi ng

e uencas <6 BRs P EOR Loiieeat e g GRS S FRmERence thus

ol i gonuGH&pified $onbihel dxPrdssion 1iBFarP el R bk uk&Pdol difbct Atr8dsidt iV ir¥nsforhlta
entire variable region can be synthesized as a set of short, overl apping,

ol i gonudiosioeildefan antidpodp Abftagmenytheer, hapng teactvitpwithohe pedelermimednt i rel y
SY”BB?%%E{;%E%%%F%@%Q @gé‘crﬂe&%‘?-}{uﬁh !i?reﬁger% Rlre ?gﬁ‘cﬁ%ﬁc@ﬁ@g@m‘%‘%{ fihages such

as el ron or“particular restr

opt i M zghhgndisplapdchh6lelar SezpeenDovet42h ,TWO JUCTENL drdeMseatienc e 9fwbeavy
and light chain transcripts froma h)é{bri domas are wused to design an

over | appi2y 04&tU &t Patpat Net iS58 Bh90gonde P £81 ubE/ 16 SrBa B 3apdtheis B2feach
Seaene e RS COALOS, PRESLeS) SpAe A2
libraries of phage are produced in which members (display packages) display different
25  antibodies on their outer surfaces. Antibodies are usually displayed as Fv or Fab fragments.
Phage displaying antibodies with a desired specificity can be selected by affinity enrichment
to the antigen or fragment thereof. Phage display combined with immunized transgenic non-
human animals expressing human immunoglobulin genes can be used to obtain antigen
specific antibodies even when the immune response to the antigen is weak.
30 [138] Inavariation of the phage-display method, human antibodies having the binding
specificity of a selected murine antibody can be produced. See, for exampie, Winter, WO
92/20791. In this method, either the heavy or light chain variable region of the selected
murine antibody is used as a starting material. If, for example, a light chain variable region is

selected as the starting material, a phage library is constructed in which members display the
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heavy and kappa |ight chain sequences can differ fromthe natural Z@qﬁ@%ﬁs
in three ways: strings of repeated nucl eoti de bases are interrupt v
facilitaveoplhiigonucl eoti de synthesis and PCR anpli fi cat irmn/usgtisnesl
translation initiation sites are incorporated according to Kozak's rules

(Kozak, 1991, J.. Bial,. Cheat,. 266:19867-19870); and, Hin | sites are .
engi nﬁf@d‘%’tﬁé@f‘rvéﬁﬁk?%fe%‘%(’_teré gﬁa{qfﬁﬁtﬁrﬁ%%@{qﬂ&ﬂ.a&ﬁ%ﬂgﬂﬂ; V¥or both
the heawyn @hphbld @BonCTak Redr drall arlB% RBns ke wRhéIR3R0h FRdiyes and
correspondi ng non-codi ng, strand sequences are broken down into 30 - 50

nucl egtehdmgeéémgmmfsawchaim haxtiablpeegwriaalésplwe@ wﬁ@ni_ngatrbeg)sn;]aﬁé’sc biodingrferd_codi ng
hon- coat i Gothicibalt andREE IR Bt lon X4 5 i Rercted. Cine B riaey BOTR dos
can bevaﬁ'%%qjségﬁnifﬁ;nq ﬂﬂyﬁﬁég%&ﬁwgerdwﬁ £stating et %Iscotn&gﬁc_ting%h%el y span

the desire guence. These ol 1 gonucl eotides are conbined i nto pool s that
span spaze hibsmrpfinkbi librafOeachphegt ddpkys tiesame dlegvyackmin hamblsegicaas(ieenpl at es

.0 o PR BUBL I ALeN PSR oL S0y 00Nl EROSER, el Y
pool s yhi H%t%ﬁ%n&’%ﬂ%ﬁ%&@%%n@é‘ﬂé'dg)ftz'iiﬁé’d fr@m@li&@%ﬁ&%rén%@% gﬁ&%ﬁ@&%ﬁlg PCR

products. These overlapping products are then “conbi ne CR anplification
t o f orliglticbainoegibes. e\ gaan, iphbgesheging atrong spraificdiisding éordbs seledsédarteo i ncl ude

an, over | appi .fragment of the hea or. light chain constant regi on

D) SRR, A iAot b Br Sttn 2 o Angfbaiie” o6 02 RSB e (1 ¢ e
anma ; i j: AT i : t ¢ at can
Saai | PEBEYIGHA [ratifs hnTbroRD anltb il fthchl < HERCaR! B LA M DR

r econstegiosed heavy and |ight chain variable regions are then conbined with
cl oned pronoter, translation initiation, constant region, 3 untranslated,

pol yadenyl ation, and _trapscri.ption teymnation, sequences to form
expr essi on vect or con&kﬁﬁ?%."k%‘?@s‘ﬂffé‘é%g%ﬂ’d light chain expression
constr yghp TROLLE yCRARINeehdi Rk Aridbl8 kd9b® ofRBlRéric, BOmbhi2BsfRGusMAn Serial ly

transfected, or separately transfected into host cells which are then fused
t ol ¥ or antiboHies caw b¢ linkexbtogk hrast s paglopmila hursineonstaatasgioplbysrigys wel- use in

construction of .expressi vect or r,.hunmgn,; | gt ar Sk l,ow. The
o1 s HOEReRogRLERUER e BhedT Bl Yoo e Pt o 3 e S PR g
chai n &NV e0/028CE Shése WefdrdaeediaRirefdtefiRs ONEd thefdin &RITR&GH enddesitte@Bs | i ght
chain mnigenes. These plasnids can be used to express conpletely human, or

chi mer fegerprgsi for all pamopgkbeashoiesefi wastags eeioardepengsninduart swheter axtodyuct ed

for expr i f r._h . Qr. Xpr i of

ant i bodeaoup PR BEALN A RialeROBRS s Blirg ST BRURE RBGs,

pl 2 m 1hGREE TGS usiliQ Habke MEaler cohplemdre binding ativitgd@isart 06ty p&salg0a ot DRG] ant

regi on_and pol yadenyl ation_site, such that kappa sequences anplified with 5

4430 GbmicoobsOotD B Alsg affgctrarragstantbaty igtq the bsaip Haght dheinuerastanhdl | |
Bbsi . RS anaq bR bRt AR bR R s Rk Efoiblbe Tt
a light and two heavy chains, as separate heavy chains, light chains, as Fab, Fab’, F(ab’)2, and
Fv, or as single chain antibodies in which heavy and light chain variable domains are linked
25  through a spacer.
[140] For some applications, non IgG antibodies can be useful. For example, where

multivalent antibody complexes are desired, IgM and IgA antibodies can be used.

Use of Partial Antibody Sequences to Express Intact Antibodies
[141] Antibodies interact with target antigens predominantly through amino acid residues
30 that are located in the six heavy and light chain complimentarity determining regions
(CDR’s). For this reason, the amino acid sequences within CDR’s are more diverse between

individual antibodies than sequences outside of CDR’s. Because CDR sequences are
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conplete light chain coding sequence together with a pol yadenyl ation site.
This cassette can be isolated as a HindlI1/Notl fragnment and |igat®d JUB 2005
transcript,Qn, prenoter sequences to 5 create a functional ga@gNS, k0N
transfec%gﬁ“/#%gg cells. [1471 The gammal heavy chain plasmd, pCGr-96 (SEQ
D NGO 2), includes the human gammal constant regi on and pol yadenyl ati on
site, stegporkivit fogamossastispdyraeigemimpdraéticed, g possible tprekpressretdrabinanc| ude

H ndl 11 sjtes g}pst reamof the . initiatar met q oni ne, can .Be digested with

i ndl 1 1 2fediag B12E TGS ERGHERFTiFR S SPEXHS 96 G uding HOREIRUTY FORHUCHRRI ¢ o
reconst Luel dn MR AMLEHELIR TRt sRRRUYesThith P PHiiRg nSREMBNSRubRget her with a
pol yadenxlastsﬁgn (s:@te. T{I’Ili S caSS(Sat e ceasn be ie?gl alt eél as a Hi Hdlgﬁl Sal |

_f r agmenintivody biafietl edtd frameansgcseigptrices frproadifferent astiheelyoesh diffecmeat e a

functional minigene for transfection into cells [1481 The garnna4_ heavy
chai*h pPaBFHIES <ssm,§xs@e amrli@@;?ﬂi 88 e Qi?iﬂm?ﬁl TgBFH i%wr}gé%g -ant
.region . yYagenykt.ali Lte, C . apphhfied wth
R e S e i e L e e
met hi oni 0083k Such éradicyask sehjusntds dain b lobtaireddroig @libli@bii Ac Hataeded thhoinplGdEE
digested with H.nd] Il and Agel reconstruct a copplete ganm a4 heavy
chai n cdMHge SBERATHCSIE SE]RETS: Hhess g&ﬂaﬁwmﬁ%eaw@ﬁlf?qrtf@mmﬂge cassette
can be j5plal g&@s%gﬁedﬂeg‘%ééuég% i1 YR e 2BFh le't&?%i?a@rrfb(?ecfvra?i'aﬁfér defibd 0N
pronoter seqtiences to create a functional minigene for transtection into
cel 16s. 28ich249bracd byBED)dfoiding fderiepB qEilonattistion (Gaedlindi gege beuenas wWillnmi t ed
to CW, ubiguitin, SRal pha, .and befa-actin) can be used to express the
r econst PSR T r%r@awwasﬁaqucs E = Srel ﬁﬁn@%mn&}f& FEREXAHH PRI %@mauﬁms. 1+
(Invitr : : c i.th: . Hi kit Not I ,
ol o g g o e B e Al o B o
casset t esnjescoss edvaiableregian. For erasgie, seomiatn mugagions sretiektivelgnnfoequnt act | y
transfected. Z%Dto mam’raltjlfn cel Ls. .45 3 Q.Jl}JlN 2005 V\O.OZII 43478 tPCT/U Sa
region | and int a

/ 35293 TSN ERTGE P(3§}§@ BragEs V9 e carboxy-terminal portion o
TCTjl:
CCCRA hed R on@l Bhh& ok @@H@%@WN Clter t}.1e

AGCTCACT CAAA AATACGGT TATCCA GAAT

CoCCACAEACT AR A A A T RO A PO R BTORFaenibody

TTCCCACHA 83 631h hEpOid L ikal] @Q%&Tﬁfﬁg&q—@ﬁ%%@ SBIAGRJ9/05535
TCTCATAGCTCACGCTGTA GTATCTCAHGTTCGGTGTAGGTCETTCGCT GCTGGGCTQC? >

TGTGCACHEAcaddacs 2 ehat oSt EaEDCTHATSHST A EATRIOT alf PaasTes) (Partial
(3 G :

AACA TT. .
R A O O R KA B Ay (s
AAGGACAGTATSET BT ATEECEGEAEGE TGANCAEAGTTAGET TRGEAARAGAEBTEGET Aoining gene

segments contributed to the recombined antibody variable genes. The germline sequence is

then used to fill in missing portions of the variable region. Heavy and light chain leader
sequences are cleaved during protein maturation and do not contribute to the properties of the
25  final antibody. For this reason it is not necessary to use the corresponding germline leader
sequence for expression constructs. To add missing sequences, cloned cDNA sequences can
be combined with synthetic oligonucleotides by ligation or PCR amplification. Alternatively,
the entire variable region can be synthesized as a set of short, overlapping, oligonucleotides
and combined by PCR amplification to create an entirely synthetic variable region clone. This
30  process has certain advantages such as elimination or inclusion of particular restriction sites,
or optimization of particular codons.
[142] The nucleotide sequences of heavy and light chain transcripts from a hybridomas are
used to design an overlapping set of synthetic oligonucleotides to create synthetic V

sequences with identical amino acid coding capacities as the natural sequences. The synthetic
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GCTCTTGATCOGGCAAACAAACCACCGCT GGTAGCGGTGGT TTTTTTGT TTGCAAGCAGCAG
ATTACGCGCAG L 1P. AAAAAGGAT CTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGC P JUN 2005
TCAGT GGARGGAANET CACGT TAAGGGAT TTTGGT CATGAGAT TATCAAAAAGGATIGTITQS0 1/45293
CCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACT

T e L R S M SR e o

CT GOCCHEAGT AT GATARECERAGA AT ARTALG tg&ls and
ATAAACCAGCCA GGEGECCGAGCGCAGAAGT GGTCCTGCAACT TTATCCGCCT

C@H@@RTMT@W@S@@@A@@TWM@A@EW@WW Kozak’s

AT OO I CAR AR T AR A TIROA TR OO R T T EAR AR Ergpocred

TAGCT WM%T@@;{Q{M@AAGTTGGCC&AGTGTTATMUCATGG 25
TTATGGCAGCACTGCATAAT TCTCT TACT GTCATGOCATCCGT AAGATGCTTTTCTGTGACT

GGTGAJIAGT WMEWMMﬁWMMJWd
GCGCCGTCAATACGEHGATAATA TAGCAGAACT TTAAAAGT CATCATT .
M@T@ﬁ%@%m%%@&%ﬁw&ﬁ%@&f&%ﬂe
COCACT QR GRAGHEMMGT BT T RGASRAEG THEEAGIIST oA ET@%‘B@O@@H at
GCGCAAAAT GCCGCAAAAAAGGCGAAT AAGGCECGACA TGIT TAC
TCATACTGTICERTEERT TeAANDIIAGT BaAGTAT] PORATCACBSP AT oA T GAGCERAS, for each

éﬁéTAT!TTG%T ATTT WT%@%%%WM%TTT%&M

CAOG‘“@%E%%&‘%%@CE OO T A ACA AR AR o that

CGCGT CHECCaSNST GOUMBGHAT 0BdasireClTa pouly AEUBEORAT CAGRGUAGATO Foduce

AT CACCOCE T G AT T AR CLACY G PO G A oA G cregion

TTCGCT KA EhAAGEDSF el fr4d
ST E Jo DD IRAEI D WaTito t h M to

al

CAGGGTTTTCCCAGT CACGACGT TGT AAAACGACGGCCAGT GCCAAGCTA _
C_kaccaaerad sTearatrrrediitondedsciicse rratanirgmadacts ecTibensaatined by

AGACCTCr R P A AT AR A AP R AP TG IRAACD include

CATTCGAGH deéap W%MMW%M%@@M@H@E@B@ it
CAACAAAACAAT T'TAGAACT TTATT AAGGAAT AGCGGGAAGCT AGGAA CAAARCAT . %

memmmvm@rﬁm&ﬁMﬁwm@mAmm@@mphﬁcatlon
5 ACC

TCTGT X
GTTACTH AR AT G T PO TET T 5 s
CATECT TRAGECTAS @E%WWM@WE@@BKW&H@M wAth

cloned promoter, translation initiation, constant region, 3’ untranslated, polyadenylation, and

transcription termination, sequences to form expression vector constructs. The heavy and

light chain expression constructs can be combined into a single vector, co-transfected, serially

transfected, or separately transfected into host cells which are then fused to form a host cell
25  expressing both chains.

[145] Plasmids for use in construction of expression vectors for human IgGk are described

below. The plasmids were constructed so that PCR amplified V heavy and V kappa light

chain cDNA sequences could be used to reconstruct complete heavy and light chain

minigenes. These plasmids can be used to express completely human, or chimeric IgG« or
30  IgGyx antibodies. Similar plasmids can be constructed for expression of other heavy chain

isotypes, or for expression of antibodies comprising lambda light chains. |

[146] The kappa light chain plasmid, pCK7-96 (SEQ ID NO:1) shown below, includes the

kappa constant region and polyadenylation site, such that kappa sequences amplified with 5’
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30 JUN 2005 NPO 02/ 43478 PCT/ GSO / 45293

ATAACTTCTATCCCAGAGAGGCCAAAGT ACAGT GGAAGGT GGATAACGCCCT CCAAT CGGGT 30 JUN 2005
AACT CCCAGRAGART (55 CACAGAGCAGGACAGCAAGGACAGCACCT ACAGCCT CAGCAREAGS01/45293
CCTGACGCT GAGCAAAGCAGACTACGAG  AAACACAAAGT CTACGCCT GCGAAGT CACCCATC

AGGGCCT GAGCT CGCCCGT CACAAAGAGCT TCAACAGGGGAGAGT GTTAGAGGGAGAAGTGC 5
mmﬁmmmmmmﬁcmmﬁmﬂﬂmmmmwmted with

O S A I AT e
%ﬂlﬁ%&l&%%ﬁ%%ﬁ%% TG P  ge o

, TCATTCTMTBTM&ETMW@I@@@AW@T EEACC TEARAPCOABLANBRET FeGliences to
GTCCTCACA TGGAT TTCGTAATC :
ATGGerCAf ﬁ%@m&éﬁ# \TTCCACACAACATACGAG

-mc%wmwwﬁwﬁ%@ TAREE: tygen

CCAACCCEa3REGAGAHBEEETIdN md;ﬁélﬁd}mmn[sjis,ls]ucpﬂﬁfogzﬁp(aSE@&rDed,\mnmlﬁed with

GAACTCG%%AGCT%GCTTI%I ?CAGGCCAGGCCT‘ CCTTCISCTT!CI—?GGCA@ igested with

ACT GGACHET, @%E fEkcofstruct
CTGTCCCACA CATGGCACCA crcrT GCCTCCACCAA(%ﬁ construct a
TCTTCCCCOREeRACRET O CHGRAABABRACHECEQRAEEDACAEERHICT] @taﬁmsne This

%%WM@%W@? CACKSORIH GRomoter

COGTGOCG, ISP M TESAEHIM CASAACCCCAGE 25
AACACCAA GGACAAGAAAGTTGGTGAGAGGCCAGCACAGGGAGGGAGGGTGTCTGCTGG

AAGCCAGBEBIAGBECTOORGICTARAE

Aﬁm%&% ”Tmeﬁﬁéé?ﬁ%@phﬁed with

W@@ A HEEHE SN e m@s@sted with
CCTAAGCCCACCCCAAAGGCCAAACT CTCCACT CCCTCAGCT CGGACA

Tmmm@@@mmwmm@@owmﬁwmmmlwwfmma a

: B3 Ation
CCACCTC@&SE@E@&ZB%E%%&@@E%A@[QEEW@H@@ T@@J}Q—EF pEomoter
CCAAAACCCAAGGACACCCT CAT GATCTCCCGGACCCCT GAGGT CACAT GOGT GGTGGT GGA

CGT GAGCSRSARSATCXS SN TR SO ST ArtyernGaGRESAGGT GCATA
20 [149] A number Qf different promoters (including but not limited to CMV, ubiquitin,

Hu)

SRalpha, and beta-actin) can be used to express the reconstructed heavy and light chain
genes. For example the vector pPCDNA3.1+ (Invitrogen, Carlsbad, CA), can be cleaved with
HindIII and either NotI, Xhol, or EcoRI, for ligation with either the kappa, gammal, or
gamma4 cassettes described above, to form expression vectors that can be directly transfected

25 into mammalian cells.
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ATGCCAAGACAAAGCCGCGEEGAGGAGCAGT ACAACAGCACGTACCGT GTGGTCAGCGTCCTC

ACCGT CCTGCACCAGGACT GCCTGAAT GGCAAGGAGT ACAAGT GCAAGGT CTCCAACAAAGC 30 JUN 2005

CCTCCCAGICORBATBGAGAAAACCAT CT CCAAAGCCAAAGGT GGGACCCGT GGGGT BCTAG 4/8529 3
(XB(ZCACATGGACAGAGGCCGGCT CGGCCCACCCTCTGCCCTGAGAGT GACCGCTGTACCAAC
CTCTGT AACCACAGGT GTACACCCT GCCCCCATCCCGGGATG
AGCTGA CCTGCCTGGTCAAAGCCT TCTATCCCAGCGACATC
GCCGT GGAGT GGGAGAGCAAT GGGECAGCCGEGAGAACAACT. ACAAGACCACGCCT CCCGT GCT

GGACTCW@HE@H@EF@%%%@ ?

AN
Y eﬂfee’\ 3 CCECCCAGLA
a&u&J o'r' J; anee terehiciclelc VT

‘ ." eue e..

IR GETGCGT

T OCT G T A BAOCRE RO T OCSCACRTOOATATIAATTDR TGO GZACT ACACTAG
GT mcmﬁ@ﬁmf@&@@%@@%ﬁmm@ﬁ@%&mmm@m
TUW@&MMX&W&WW’%@CAGCA@

CTGACGC
?ﬂ v ngTTCA
ACGAA Senain ARACT
TCA TATTTCG

WTTWWW%%WW%@WACCM

CCACT GBS AT EET 6B CACSATTACCATA TR ACAGAC TTCATTC
GITCT TM@@WM@A@@KG@A@W@W&EWM@M@C@GT
TCCT AN E AT NEA A EEENAAOACACT TAB AR HE TN T IS AN A c TCATGG
GChHEGT W@Adddde@TM&ﬁ%ﬁ%%Wﬁ%@@TGACT

AGAAGATCGH ) & AR RAGHIDN AR AL TG o T cc
GCATTT TSI A A RO ATTGGAA
AGTTTTABA

ACTTCGATGTAA
CCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGC
30 AAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATAC
TCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGA
TACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAA
AGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAARAATAGGCGTA
TCACGAGGCCCTTTCGTCTCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAG
35 CTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGG
CGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTG
TACTGAGAGTGCACCATATGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAARAATACCGC
ATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTC
TTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGC
40 CAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAAGCTAGCGGCCGCGGTC
CAACCACCAATCTCAAAGCTTGGTACCCGGGAGCCTGTTATCCCAGCACAGTCCTGGAAGAG
GCACAGGGGAAATAAAAGCGGACGGAGGCTTTCCTTCGACTCAGCCGCTGCCTGGTCTTCTTC
AGACCTGTTCTGAATTCTAAACTCTGAGGGGGTCGGATGACGTGGCCATTCTTTGCCTAAAG
CATTGAGTTTACTGCAAGGTCAGAAAAGCATGCAAAGCCCTCAGAATGGCTGCAAAGAGCTC
45 CAACAAAACAATTTAGAACTTTATTAAGGAATAGGGGGAAGCTAGGAAGAAACTCAAAACAT
CAAGATTTTARATACGCTTCTTGGTCTCCTTGCTATAATTATCTGGGATAAGCATGCTGTTT
TCTGTCTGTCCCTAACATGCCCTGTGATTATCCGCAAACAACACACCCAAGGGCAGAACTTT
GTTACTTAAACACCATCCTGTTTGCTTCTTTCCTCAGGAACTGTGGCTGCACCATCTGTCTT
CATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGA
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CAGTGAGGECACCTATCTCAGCGATCTGICTATTTCGT TCATCCATAGT TGCCTGACT CCCCG

TCGTGTAGAT _AACTACGATACGGGAGGGCT TACCATCTGECCCCAGT GCTGCAATGATACCG 25 30 JUN 2005
CGAGACCCAE T SAGCGCCT CCAGAT TTATCAGCAAT AAACCAGCCAGCCGGAAGEEEG s 01/45293
GCGCAGAAGT GGTCCTGCAACT TTATCCGCCTCCATCCAGT CTATTAATTGT TGCCGGEGAAG

CTAGAGTAAGTAGI TCGCCAGT TAATAGT TTGCGCAACGT TGT TGCCATTGCT ACAGGCATC
DACAS TCERAATCGGGT

AGT TACAMMGMGCAAAGAA@GGR X ' y ;

TCAGAZ 1@mﬁmmmmmmmm®cccmc
ACT GT CA &£ EATEE XTI AACAT EEE T T ACAGRGAG ERFTEAGRACTOMN AT T ACICAGAAGTGC
AGAAT AGHET A5 EACSEEAST TEEA 6 F TEoRc B AR PACEITAT AN AKX EXEC CTTTTTC

CACATA OV T e e e SR

2%$CT feimy A G At rRecaceT
. g g && Jhrh AATTTC
TGAAGCATT T R R ST AT O O TCATCCT
T ARACARRH TSR H T PREEER

TTATTA

XTI AATTGCG

COaGCT I AT CEECOATCAGAORAGATTG . GAATCGG

TT@W&@WM@%&%&&@K&%TATACGATTTAG GTGACACTATA
45 1152] pHAHE (SEQ I D NG 3)

CT C%%g@ﬁ@%ﬁ FAGGEOCGGECCTGACT TTGGCTGEGEGECAGEGAG
GGTGCACACCCAAT GCCCATGAGCCCAGACA
CTGGACCCT GCAT%ACCATCGCGC—J%TAGACAAGAACCGA GCGCCCT

CCI\GGAA W::..s :‘l g@E .,_ A.;ez”" "l.ro; GCCCAGC
&A‘A Lvindls uum‘ea XA L TGAG] g ( ;\emgi e: e'!l CTGCTGG
emei A A 2 fee nneee ? (3D A A GGGOAGE
AAGGCAGGCCCCGTCTGCCTCTTCACCCGGAGGCCTCTGCCCGCCCCACTCATGCTCAGGGA
GAGGGTCTTCTGGCTTTTTCCCCAGGCTCTGEGCAGGCACAGGCTAGGTGCCCCTAACCCAG
GCCCTGCACACARAAGGGGCAGGTGCTGGGCTCAGACCTGCCAAGAGCCATATCCGGGAGGAC
30 CCTGCCCCTGACCTAAGCCCACCCCAAAGGCCAAACTCTCCACTCCCTCAGCTCGGACACCT
TCTCTCCTCCCAGATTCCAGTAACTCCCAATCTTCTCTCTGCAGAGCCCAAATCTTGTGACA
ADACTCACACATGCCCACCGTGCCCAGGTAAGCCAGCCCAGGCCTCGCCCTCCAGCTCAAGG
CGGGACAGGTGCCCTAGAGTAGCCTGCATCCAGGGACAGGCCCCAGCCGGGTGCTGACACGT
CCACCTCCATCTCTTCCTCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCC
35 CCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGA
CGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATA
ATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTC
ACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGC
CCTCCCAGCCCCCATCGAGAAANACCATCTCCAAAGCCAAAGGTGGGACCCGTGGGGTGCGAG
40 GGCCACATGGACAGAGGCCGGCTCGGCCCACCCTCTGCCCTGAGAGTGACCGCTGTACCAAC
CTCTGTCCCTACAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATG
AGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATC
GCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCT
GGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGC
45 AGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAG
AGCCTCTCCCTGTCTCCGGGTAAATGAGTGCCGACGGCCGGCAAGCCCCCGCTCCCCGGGLTC
TCGCGGTCGCACGAGGATGCTTGGCACGTACCCCCTGTACATACTTCCCGGGCGCCCAGCAT
GGAAATAAAGCACCCAGCGCTGCCCTGGGCCCCTGCGAGACTGTGATGGTTCTTTCCACGGE
TCAGGCCGAGTCTGAGGCCTGAGTGGCATGAGGCGAGGCAGAGCGGGTCCCACTGTCCCCACA
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COCAGGCCCT GCGCATACAGGGGECAGGT GCT GCGCT CAGACCT GOCAAGAGCCATATCOGGEG 10

AGGACCCT GOCOCT GACCT AAGOCCACCCCAAAGGCCAAACT CTCCACT COCT CAGCTCAGA 30 JUN 2005
CACCTTCT QIO GOBAGAT CTGAGT AACT CCCAAT CTTCTCTCTGCAGAGT CCAAAPATAG 01/45293
TCCOOCAT GCOCAT CAT GOOCAGGT AAGCCAACCCAGGCCT CGCCCT CCAGCT CAAGGCGRG

ACAGGT GCCCT AGAGT AGCCT GCAT CCAGGBGACAGEOCCCAGCOGGGT GCTGACGCATCCAC

GT O AEREE €T
CWW@Q@@%M@@@T@WW%GAG Ca

GGGAAGLCCT-AGRAGCCOCT S ,
Re,lv“elﬁul‘e‘ (! ‘gq )2 ¢ANAvAV A *1 “4 7\ A'A AANCCACC
GTOCTGTLARD XL IGIOL] ST nud’\éeg.?‘{q -eee &' nu‘&' ﬂ;' K prcrea

GCT.CGAA w.‘e' CAT A one'; e:‘:‘é"’ 3}53 eagé' “m‘“ r‘
.!“Ae (OCTEEA] ? aeeu ueueueee ASSAASE (FACGTTARG

TCT OCT G A A OGC TG AR CBATACCTGTC0CORT T O QR ATIEICCGOGARG
GGCCCT I ACANAA S TACELT 6T ACT AL ATAACT TCOG TR MGG TG THA AN A AGG CATC
TOECT G sF AMEMAS LSRR T EAGE A 60T CReEca B b sl ddalrcancaca
O T ORGP ALROET AT SRR AR GO AGE T e At c A Pea TTG

T'é?gﬁ AP vA" A A AGICAE CAS #z ’%"a- TTCTCTT
A e"ﬂe%? AGIAT eel'\‘ coc ¥ ug.gl , CATTCTG
AGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGC
CACATAGCAGAACTTTAAAAGTGCTCATCATTGGAARAACGTTCTTCGGGGCGAAAACTCTCA
AGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTC
35 AGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAMATGCCGCAA
AAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTAT
TGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAARAAR
TAAACAAATAGGGGTTCCGCGCACATTTCCCCGARAAGTGCCACCTGACGTCTAAGAAACCA
TTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGT
40 TTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCT
GTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCEEGTETTGGCEAGTGTC
GGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGGACATA
TTGTCGTTAGAACGCGGCTACAATTAATACATAACCTTATGTATCATACACATACGATTTAG
GTGACACTATA

\f

45 [152] pG4HE (SEQ ID NO:3)

GAACTCGAGCAGCTGAAGCTTTCTGGGGCAGGCCGGGCCTGACTTTGGCTGGGGGCAGGGAG
GGGGCTAAGGTGACGCAGGTGGCGCCAGCCAGGTGCACACCCAATGCCCATGAGZCCAGACA
CTGGACCCTGCATGGACCATCGCGGATAGACAAGAACCGAGGGGCCTCTGCGCCCTGGGLCC
AGCTCTGTCCCACACCGCGGTCACATGGCACCACCTCTCTTGCAGCTTCCACCAAGGGCCCA
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GITGGTAGCTCTTGATCCGGCAAACAAACCACCCCTGGTAGCGGTGGITTTTTTGITTGCAA
GCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGEEGT 300
CTGACCCT Wﬁ CACGITAAGGGATTTTGGT CATGAGATTATCAA%Q%ES(E Q3293
ATCTTCA TTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGA

GT. AAACTTGGTCTGACAGTI TACCAATGCCTTAATCAGT GAGGCACCTATCTCAGCGATCTGIC 49 3 0
2005 V@c@@fé@@@@cE@Tb@@@ﬂc‘t@&&cCAGGAGCACCTCCGAGAGCACAGCCGCCCTGGGCTG
NIACEATASEERAGEEEccTeaCcca

HéATEiF EQ@E%E% M@M@@@ﬁ&emmcm

CCTOCATER 3,3\331 ;2 Saes e O ,&ﬁe. TR Rcaacce

NTHATH
TTaoned (A ,xGéTGTCTG

TR T AR O G T T .}3 [ ccences

00...

AAGCCGT P WWW%@% FEACATCCTCA
ARERG NCHIECTFFHECCCCCTAC
CTACTEAGATCCATATCCGEG

.CT CATGGFCFM@WW\@TG@I\?G ieis

GEWGAGCA&&&é@@6@@gé%@@%ﬁ@EE%é%%@@%N&&&%@%&8&&&%%%@%@@@@&%@6@ CATCCAC

-C';AGA‘ATA 3 i N E@EJ@_ o4 %EC%@CCCAA
v\ele! GACG

I e e s e

CATGCAGEHCEEEACACESTEA -e ST 5-v- tetw tiﬁteé‘did CTCACCG

mmTTWﬂ@T@@\@T@W A
CATAZ| CEBTRATGHAFCATATABATATS! NGGEATA CEXPT@REronTeTCRESBRBITREN
AntlbodG@QCQTBGAGGECmaGG§CGﬁﬂﬁﬂﬂCﬂﬁAGﬁﬁBTRE&EC@m@¢©@@€bfcGCAGGyGGB§RHy
pr oduc edAbyAnesACTAGSTIC AGDAIESSI THT CTREETIAAAGET TPOT XOUCCRGCEHEATABS TG
typi cal TgGROTEEARGAL CRNITEERT BT CXBRIAA CARST SERpIBACeAOpecrUtyCirGakedalo
codi ng seaugpeesTotTatiiTheCealdmcd e ATt arRtAk@AbyasssoctatedGes

N 2005

JUN-

t

cts
t he

het g5 ol agawgTPrORRLArdCe T ATI @RI A FrctienCxpF €86t RAnEARAEARCREGYENCES

are eukaryebrerpheRRiei ddtﬂéﬁééﬁ éﬁﬁé@%@t@@c%éé@é&@é@%@%c@b

f;?gszﬁﬁbbegcéﬁﬁﬂ&&%Ed%m éﬁg§ &8§§éc%88§ EE&B %%A?Ee&
T GC

o ohe e R et o

CAGGCTGTGCAGGTGTGCCTGGGCCA TAGGGTGGGGCTCAGCCAGGGGCTGCCCTCGG
CAGGGTGGGGGATTTGCCAGCGTGGCCCTCCCTCCAGCAGCAGCTGCCCTGGGCTGGGCCAC
GGGAAGCCCTAGGAGCCCCTGGGGACAGACACACAGCCCCTGCCTCTGTAGGAGACTGTCCT
GTCCTGTGAGCGCCCTGTCCTCCGACCCCCCATGCCCACTCGGGGGGATCCCCGGGTACCGA
GCTCGAATTCATCGATGATATCAGATCTGCCGGTCTCCCTATAGTGAGTCGTATTAATTTCG
ATAAGCCAGGTTAACCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTAT
TGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAG
CGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGA
AAGAACATGTGAGCAAAAGGCCAGCAANAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGC
GTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGT
40 GGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGC
TCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGT
GGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGC
TGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGT
CTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGAT
45  TAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCT
ACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGA
GTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAA
GCAGCAGATTACGCGCAGAAAARAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGT
CTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGG
50 ATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGA
GTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTC

(OS]
wh
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[ 154] These expression vectors are typically replicable in the host

organi sns either as episones or as an integral part of the host c tr b didl Al
DNA. ComyrthM3s78@XPressi on vectors contain sel ection markecs,user/ §293
anpicillin-resistance or hygronycin-resistance, to permt detection of
those cells transformed with the desired DNA sequences. 35 [1551 E. coli is"
one pr GRIMFEGTE GRIICAHDAT T GFFAC Tt uFTE e CEPGRITRG ATRe CEEGREHEES  of

t he pr 8F@RCATVIGEHRIGHEANIEITHeSATCGHERCEECHFAGSCCARERAITER AKKIANCAAGFATTT

expr es aTOAGCRATAAN WINEENCICCERAEEFECGRAACEEASRABISEGT U TATAAITIAHBCA®Ct or S
havi ng ceurassiCat TR TTH A BTEEIERCESGGARGATAGAC TAGK TREII IGIGABT T ArerAGAat | on
Seqslen@Q@c@mfd@@ﬂdﬁ@@%ﬂmm@m@amg@tcpmgm@mfﬂmd@i@@smmcc

phosph%&bﬁ%@f@h@ﬂ@ &@@bX&;T‘PA@MY;WCdd&%ﬁ'

pr oot g @@@z?rcc‘!‘@r@ L4347 TRbapt her .
t

oot S5 Eh %g; c&ﬂ%‘fg ggé%@ A

a pref SPLEACHGT ASTAGT 3§C§ EAGTTGCT
no&lTB"B;GICiCﬁ@C& TR CC AR ARSEREPAGE] SCHREAIONES,

(VCH SAﬁG‘WWTW CG%%%’FCMG%EEJEEF\EQ%T@@AGHTG@&TC%ab| e

of sec Géﬂnﬁ@hqmmcqﬁr&@cmW@T@TE%@CA@@@TE@MWWGWMW art,

and i ncGTdaCCAAAAIACIANESCARRATEGCC CESA AR CEAAGS A CAECE AAGSANATET | s and
my el omaceelTh dToagR CTRrEf (I A YT CANBA TEATTGAR S CATUMATTRAGCATIATESSI T AECE Or S

f o15 t hegeceeint coam et Artes EXPr eASA ONA ROANA Oh AR AGEIUCAS CBMSTA@SI @I O i gi N
of repbb@@ta.z.\%m@dHA@"@ﬁ@[cemﬂ@gﬁ&@m@@@wT@h@AoA %cﬂzﬁl t Rev.

10 89: & é’cﬁﬂﬁ@f@f@@c @%ﬁﬁ“f‘%ﬁb@@A%‘GA%G

bi nd!n gg YRHEAXh ALLAA I £ é&&@f&é&@t'o”a'

der] ve @‘%PS%%%# ”gle G %ﬁé Q?QBG%@HC%J%%%C?@@P ne
%¢ C% AIPeTes dFAC 1’1?8”-12*149 15

[157] @Pﬂ@ﬁmﬁ?ﬂﬁﬂﬁFAﬁﬁﬁH%ﬁﬁﬁAh%Eﬁ%ETgéaﬁéﬁ@€§cgéﬁ?be i ncorporated in

transgenes for introduction into the genome of a transgenic animal and
subsequent expressi on EWFFW@WfRe‘&mbWEf?‘PéMQ&Sl c ani mal (see, e.g., US.

o e T Ry S AR B S5 SR LS

with aemremimeReﬂﬁ@hb@ﬁhﬁpﬂlgxﬁucﬂemmeaoﬁﬁmmtypghaﬂ@k@mnfdx@rgmﬁ,coﬁtm‘lh as
casein or 20 beta |actoglobulin. [1581 The vectors containing the DNA

s eghenbaausncs opesatly finked ohe £oding ﬁ@*&eéae% Heptibpdy ehsdgs, lr@mlnaa@/atw@uv- known
et hod ssogﬁfé‘a 'h@&raegé&eprm@r% lgﬁé.mf@f bpp%ﬁe ediPEssENAIREL eﬁ&én% YR
f;utl i 76d For pr&k ereas

chlor| e transfection”i s ‘conmpnl aryotic ce
cal ci upuipdrestphabmotdrrsgstome i yec&dnecchpahb@oﬁtrmﬁorrﬂm@of gahdfeningleubardystic cs or

viral - pased_transfection ca e. used for.25 other cellular hosts O her
met hod 80%H<Es- t@*ﬁ%ﬁ%?céqrrhaﬁgﬁ%ﬂcﬁwo&aé?cﬁ info Hhe ARPECRTKES bsh 188 hoshéy ybr ene,

pr ot Opkrfﬁtaﬁl% LRfer doh#@BAIERRtabR] BE hIPABTA ek PssiBRYf HeHuRlBLEC dq@Pn S EC

gener a
30 and the collection and purification of the crossreacting antibodies.

[154] These expression vectors are typically replicable in the host organisms either as
episomes or as an integral part of the host chromosomal DNA. Commonly, expression
vectors contain selection markers, e.g., ampicillin-resistance or hygromycin-resistance, to
permit detection of those cells transformed with the desired DNA sequences.

35 [155] E. coliis one prokaryotic host particularly useful for cloning the DNA sequences of
the present invention. Microbes, such as yeast are also useful for expression. Saccharomyces
is a preferred yeast host, with suitable vectors having expression control sequences, an origin
of replication, termination sequences and the like as desired. Typical promoters include 3-

phosphoglycerate kinase and other glycolytic enzymes. Inducible yeast promoters include,
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Sanbrook et at, supra). For production of transgenic animals, transgenes can

be mcroi nj ected into fertilized oocytes, or can be incorporated i3

gehone of; pic stemcells, and the nuclei of such celdgdfanskerred

into enuc at edf oocytes. 30 [1591 Once expressed, antibodies can be purified

according to standard procedures of the art, including HPLC purification,

col um @hb@@h&g;@phmtergﬁbnﬁile@ﬁoﬂ dphydresdnasa ey toehtonieeC, ndeazygaeer al |y,

Scopes, Protein Purificatjon (Springer.-Verlag, NY, 1982)). 51 30 JUN 2005

WO 02/ m&msmoes@ﬁiwi%m%fdm%&%% bodi es [160] Also included in the

i nventi r [ | udes

ant i bod %GP ﬁ[aﬂﬁﬂé@ahﬁ%%%@{eoﬁﬂﬁfeam |h§l§'t§| %a%‘lm: %‘f‘@gﬁ??‘? L‘:ﬂ%gencoﬂ @%

“humani zmdnm&rgﬂd»ﬂmods esfrafihalts faye fheenWindickere BROy,Grieg To Glees,i(WgH addi ng,

or substi tuti ng}g ortions of the 5 antﬁ body. For exanple, an anti body can be
i

modiX i edudiphersi Y RP D nushst ahiuitagls hast %Hln‘asaﬁpﬂé%«? Plgserretipg iHadd const ant
-region ﬁ'@tgrpfo gs%ﬂ?)?efugsaﬁdaeve%?ki%ﬁ&eﬁrﬁ;ed%% art ShH R diadd chbf% 11@%@%%&&’ or

affinity nti e anti ody conj ugat es € i nvention can
be usedCO8 dasudmésy Relgicells Ibedlsegidaayelomesgbiises. Breferbbt theaelis akogi cal
response (e.g., _to recruit effector cells). The drug ITDIetﬁ is not 10 to be
constru ap; Frnressiangvestoss rdhgse oh ?r?fl%lalrldtuﬁ‘é??é}ﬁéiﬁtl?fbc%l&@ gequencgp, Ehnpl e,
the dru i ired

bi ol ogi S A o RpiO&ich, FRRLEUE, 3h RAKBORGE PRETRS, Ny dof 2

enzyorat §¢:ad), ¥ndgddevdr prokessingfinfoetniavien Sitagsohtas rivesead bingdiigfsitas RNAr i n,
ricin A pseudom)nas exotoxin, or diphtheria toxin; a protein_ such as tum)r
necr osi $PICE sidesoPolyadsnxtation steh 2ad fRBSCIIpFONYjteripRtehsedrensssiseferddi f i ers such

as for i t erl euki n-2
"1L-2" fﬁ%éygﬁ)efcl e%gl Je&ﬁ&?@%iﬁ%@;’?gmb&%ﬁ%&gﬁ{é (E:i)cfﬂﬁnéeér% 31ﬁ)a{gg?néggol ony stinulating
fact or ¢ytGhe&BHVijus, §Vaduldenytimscobdny papsitiomuvials, agd fhediker Sde"(e &S Y 99yr

ot her growt h fgctgrs (162] Techni ques for conjugating such therapeut| c
moi ety {-d"4RtPbAGPEd4%r e wel I known, see, e.g., Arnon et at, "Monoclonal

Ant H)Od %5 Falte %\gg%@lg L 249644 @&in% WdBSes!dn @@g&?c‘%?porgtgd Trhﬁ%@sgé(nes £bi

Monocl o Ant | And ncer T rapy, Rei et at . 243-56
(Al'an Rmtﬂods@nonl into. thd 8&®me ¢ traisgomic eninatl ,ant Anbsehoctit espressiorDnube Eellki ofery",

(Ver cel tueRren aftmabiagsys <) (0P pErt Mgy ICan P b o0 SRR ¢ Agent

In Cancgultagw@frﬁﬁgerﬁs%{h@ev\éodlﬂd"se qlYBnes Lf(S}rl?Uht éﬁﬁlbpﬁ)@&‘v?%halﬁgflr%ﬁ&% cal And
CI inical Applications, Pinchera et at (eds. . 257475-506 "(1985);

" Anal ysliskagRegthl a promayet aBd eohanchy ﬁepeecmammaﬁ grﬁhé sperefiapens bushlds @asein or
Radj ol a d, Anti body I n Cancer Therapy", in Mpnoclonal Antibodies For
Cant(gr &ﬁ?gafﬁ%??&/&nd Therapy, Baldwn et at (eds.), pp. 303-16 (Academ c

Press 1p88) . ThotkclfiechitaRlingthe DNANGMERRAF aitéeft ARG @ahokr¥d RiudiRRREE | es Of
Ant i body- Toxi n Conj ugat es™, | nmmunol. Rev. 62:119-58 (1982).
cell by well-known methods, depending on the type of cellular host. For example calcium

chloride transfection is commonly utilized for prokaryotic cells, whereas calcium phosphate
treatment, electroporation, lipofection, biolistics or viral-based transfection can be used for

25  other cellular hosts. Other methods used to transform mammalian cells include the use of
polybrene, protoplast fusion, liposomes, electroporation, and microinjection (see generally,
Sambrook ef al., supra). For production of transgenic animals, transgenes can be
microinjected into fertilized oocytes, or can be incorporated into the genome of embryonic
stem cells, and the nuclei of such cells transferred into enucleated oocytes.

30 [159] Once expressed, antibodies can be purified according to standard procedures of the
art, including HPLC purification, column chromatography, gel electrophoresis and the like
(see generally, Scopes, Protein Purification (Springer-Verlag, NY, 1982)).
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30 Treatnent Reginmes [163] The invention provides pharnmaceuti cal
conpositions conprising one or a conbination of nonocl onal anti bodi(kdUN 2005
(intact woobishggng fragnents thereof) fornmul ated togethepCTB/ 5293
pharmaceutically acceptable carrier. Sonme conpositions include a
conbination of nmultiple (e.g., two or nore) nonoclonal antibodies or

anti gen-bi nding 52 3 Mddjﬂeg@%ﬁlb(\ﬂmﬁt}ﬂ 43478 PCT/ US01/ 45293 portions thereof

of the i on. soe .conposi tion nti.bo ant i,gen-
o1 nai nEleDY T RitshiBetniiy RO iR RER ald ARTmeR afth &’ e SRR RludhLoo
human sRAURDEEtbRINS, BetyastnidiocRinabsntid dies HhstheAE hntiltdeess eldEipirgshigqi t ope of
an antigen. [164] In prophylactic applications, pharnaceutical conpositions

or nedpetdrmdirssvhielehgvedrhen madiBed by teg. adq%%tmgencﬂdlsgssc@épbsttﬁut@awm@ms oftther wi se
at risk or_co di sease in ag anount

ourd | oruiitodd FursaREIO anaflitidy &8 demSainiedBy ah BT B tohEaRGheth A0 Mool sy

the 0U¥e§ﬂ’éeu§§ it Wi HécRASEregidIChbAlitRE ik QSO BRATF 4B .« i sehih AHIfgi fanedflity or
behavi oral synptons of the disease, its conplications and internediate

pat hol eﬁimtalofmlhfemmbpﬁes presenting duri ng devel oprment of the disease. In

t her a |ons sitions or medj can areamnlsteredtoa
bat1 enftule SBR RGPl BRieafeS TR BlfEr e b ity BeSed b IOs RS, “anount
suf fi CEG%Banre%r%ga?e a@irolcﬁvticél ?@s%%nsléa(retg' ab kderd@t EE@Sdtor (t,eIT'@ . HER tn%ﬁﬁ: ¥§h§bt

di sease  (bi ochem cal, histologic and/ or behavioral), includi

cohl i trabd omstragrblas lmm&cdr’emlaetseﬁal plmnmgaldmr@pdutqmgnmsyﬁmsxmp&eﬂeldrpgent of

t he di sease. anp to acconp li.sh ti.c.or ophyl actic
L eat nECH Sr U S L P KT SE BT TG 2 ST TG AL AL G SRR Bt | ve
dose. hyhRdihdPraruhdfd, a6 eaRFnhtied] raeeﬁé ox[£ 8} M&ve %%%%Ee%f%ﬁ'aky

adm ni ster ed in several dosages un a sufficient |mune response has been
achi evebrin Tym Aap$6}1domheas $xoteme, crre;h}piuh@@ tosinye pireteinenichasitunepescrdisdosages

t ts Ef f ti Do 20 [ 165
B T e, Kot it T G B0 R Rkt it e Sien R bR e T e has |10

t r et MpRhpIRfkinds NERR UKL B ed- 109 NHicteQns- ﬁﬂi-dhﬁ%w&u&’@%f{“ﬂb@!j herein vary
dependi'ng upon many different factors, inclu means of adm nistration,

t ar get gmw@cmhy@qrop@gc@alons'tsatrellatfngtfh@tor bé&Mé}ﬁF”)Memﬂeqcytc pelopat i ent is

hunman Qr._an..ani ol medi atlo ni stered, and whether treatnent
is pr 05%?}}‘%8{’%? Qﬁ“?iﬁéu?r% erl%rua ?“"{gfﬁhe patient is a human but 25

nonhumgre2yameshisiq md%%ﬂébrﬁ@gdtl&lg@ﬁ@@ﬂieﬁapﬁﬁtrmﬁbﬁetﬁﬁﬂarﬂib‘éﬂlebﬁret\ﬂ@ﬂkﬁ&wn Tr eat ment
dosages need to be titrated to O%)tl m ze safety and efficacy. [166] For

adni ni §¢% &8 -aHmR ehakn Meracksay An h@dl%g%dmm@gemg)@f Ebwtln@a@@m to 100

gggé?rgl gﬁﬁgggges can%lqtr)é/11 g.n%?cf(é’s ,ﬁng‘éf \I;%_;rg%f ra&?? }_Et gi%ﬁc} flz %(Sge i ghf
wi t hi n(Ahe R.dngeaf 1985199Hrenétk@n eAal. SOxr@beﬂiréls abwaoeB&hwy” e oo BEd al |'s
adm ni %tnrlg J[Dleﬁ\r/]er(})frzgr?d Eg r) I%gl:?l;sont etw%l V\(lgc?sk)s p8r67%n5c_)e(l\?larrcr:le)lnD21\ker Inc. 1987);
Thorpe, “Antibody Carriers Of Cytotoxic Agents In Cancer Therapy:A Review”, in
Monoclonal Antibodies ‘84:Biological And Clinical Applications, Pinchera et al. (eds.), pp.
25  475-506 (1985); “Analysis, Results, And Future Prospective Of The Therapeutic Use Of
Radiolabeled Antibody In Cancer Therapy”, in Monoclonal Antibodies For Cancer Detection
And Therapy, Baldwin et al. (eds.), pp. 303-16 (Academic Press 1985), and Thorpe et al.,
“The Preparation And Cytotoxic Properties Of Antibody-Toxin Conjugates”, Immunol. Rev.,
62:119-58 (1982).
30 Treatment Regimes
[163] The invention provides pharmaceutical compositions comprising one or a
combination of monoclonal antibodies (intact or binding fragments thereof) formulated

together with a pharmaceutically acceptable carrier. Some compositions include a

combination of multiple (e.g., two or more) monoclonal antibodies or antigen-binding
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or once every 3 to 6 nonths. In sone nethods, two or nore nonocl onal
antibodies with different binding specificities are adninistered 30 JUN 2005
simultan LN which case the dosage of each anti body, LN St@red
faIIs,mﬁ?ﬁ#ﬁE%ﬁgkranges i ndi cated. Antibody is usually ad#?ﬂ?gggéé on
mul ti pl e occasions. Intervals between single dosages can be weekly, nonthly.
53 3 0 PbModtHereof\6X the/idd<hiBn PEIdoUE@ndmefidngeaylear thy antibbdicyad mtigan- al so be
irregular as indicated by measuring blood |evels of antibaody in the

pat i ent bindineereonsehersaof the sameosidon i ampreslensl aptEhadyora WIMAPEIaRE DO dy
concent r af4 : - - : I 25-300 g/ m .
AIterna?ﬁ@%ﬁ@fm%%P%%éggQggﬁgég}%%%?ﬁ§g?§€%§Oggﬁ%& stai ned rel ease

for mul afieu, In prophylatti cagtich®ss, pliemaeniticaldvmpositiont bometdRambnisaggli r ed.
Dosage and frequency vary depending on the half-life of the antibody in the
pat i @nt administeyech & apatiant seseepittle o 9F ethesisaat hk ofsdjeepse RaFenditian (Z.ef@n| owed
by humanj zed i bodi es i ! Ntk i onku i .es. The
dosage ARd ?gft%%éesg)cﬂrll 0 arré%%]x rsl’ilsﬂea% ?Ooénlw@gfﬁ%\%g?@%gé%epﬁ%ﬁ’ %g%nﬁtﬂ\%\ﬁ%%?féf’ t he

t r eat ment déisy he@ptigt efCthe disehsd, ehaletbioherhiBalph@iddiaahd/or behaplorglat i ons, a
relatively | ow dosage is adm nistered at relatively infrequent intervals
over a 3PMpleRy obdis Berase. its mpls@h@srﬁ@di@ﬁmedé@ﬁw%@@gwl PBUWIXRSSt r eat nent

for th - of . theid L J ' LLGRLHRAS Lygly high
dosage SERkialE by Bl didhe ARRIRRRINEpARE bERARRS cokfuphi vl Y 1 0

pr ogo es siedivants atd@intinEeasetd & patesusepeced b brhheddgduffaride froaf eichll disdass i |
the patient shows partial or conplete anelioration of synptons of disease.
Ther eaf tan apewnt sufficiant teaEener A dhpatialhedreat phopmptamsof theglisspse 15 [ 1671

Doses for: ' y n n f: o1lg,
oo PgMBEl oI5 SIAQEAR. I 0088, e R oMbt flid o L

i nf ect i eatholoigical phepdtypes in ddklb pricdibfl e HBaseO Anriicint ¥ddquatesio pedontislsh. Rout e
of Admi nistration [1681 Agents for inducing an imune response can be

; g !
admi ni stlgrarsutiyonprophylasty treatemsnicia definedas; athergpanicaly- orpphdagicall ¥meous,
i ntraar L)y 3 ok 6 ' ' ' oimleRt [ ul ar
g R
of admimsstrabtidosageohntdra sufificiemtgmnicicaggpohsd asdeta attdeneduT ypicalhgiigh ot her
routes can be equal I, effective. The next nost. co n.route is
i nt r anud'BHUEY fﬁisﬁ?fégétlg Wﬁ?‘tﬂ?ﬁsanflﬁf&a@ﬁ OfESE ATOH VEIIT tRRURMPGHISERATSG SPEST or ned
in the gsp.L 1 eg nuscles. In some nethods, agents are injected 25 directly
into a particular tissue where deposits have accunul ated, for exanple
intracranial injectiodffdctivedmssgesl ar i njection on intravenous infusion are

referr 0 dm nistration of antib . In some nmethods,, particul ar
Pherdn cifed ErlrRaet & R arinerBanypr L prastreiotming. g e intqpt ol
met hods jmahhtQste8 2 oRdiB o APIA I SE8E Lok saSbel RS H FhRaRpbfdiBASBoL RIARPSI tion or

device, such as a Medi padTm device. 30 [169] Agents of the invention can
opt i onaldifjerens faadorisninstudirgeimpanscdedinnaistiraionwiat get oitd) ehysialpgrnas stateanf the e at

east parkly SAESYAY Baldh SRS YALLQHS.ALo5RRES: L AC L AR PL L fuS

whether treatment is prophylactic or therapeutic. Usually, the patient is a human but

25  nonhuman mammals including transgenic mammals can also be treated. Treatment dosages
need to be titrated to optimize safety and efficacy.
[166] For administration with an antibody, the dosage ranges from about 0.0001 to 100
mg/kg, and more usually 0.01 to 5 mg/kg, of the host body weight. For example dosages can
be 1 mg/kg body weight or 10 mg/kg body weight or within the range of 1-10 mg/kg. An

30 exemplary treatment regime entails administration once per every two weeks or once a month
or once every 3 to 6 months. In some methods, two or more monoclonal antibodies with
different binding specificities are administered simultaneously, in which case the dosage of

each antibody administered falls within the ranges indicated. Antibody is usually

administered on multiple occasions. Intervals between single dosages can be weekly, monthly
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rel ated diseases. In the case of Al zheiner's and Down's syndrone, in which
anyl oid deposits occur in the brain, agents of the invention can &l&dNbHL
adm ni stwoed/sbiygsconj unction 54 30 JUN 2005 WO 02/ 43478 PedtWSOLi#®293 with
ot her agents that increase passage of the agents of the invention-across the
bl ood-brain barrier (BBB). Fornulation él?O] Agents of the invention are."-
of t en atinsaniysinseraals gen plsabeaneditlicasl indisaipd S masaaringblosdprvicksi afgniihodien ve

t her apeut i gent, i.e., .and_a vari t.her i.C pt abl e
compongietieB28 b S efue TR e ROSHTARREA Bty fies

Publ i skf ng100 Nyhd B iR metRedyBIH308 NgAnl. BIRSativERe aptileddercagbef or m depends
on the intended node of adm nistration_and theraggg%ig&m%?pl ication. The

conpos dmbngered as assvainad ralepse forapdatiin g whichiogee afigd Is

phat maceut i | y-acceptabl e, non;toxi.c caryiens,;or diluents, .which 10 are
o1 notrbued dopE EEBHAHRY BOuiroPR e PR FUP HfLe oe iy MBS e Toms
for aniiednerd! hiiwHRPdhtRAHIeE sBdW &d 18AgesT RAIF Ui, YSIMd weBbP Blrashiesd &RiRAiOt t O
affect the biological activity of +the conbination. Exanples of such

di | uenthinerie agtibedied, edd nerismaningbiodies gl keadospgoaphiequenpy pf edreigisiatipne,

Ri ' | ut | d | ution, and k' | ut i | dition, th
ohas me TR Abb AT heReERE Hsrlmttlis SRPRUEN: & AR ibe maReR ik Tor s
adj uvanhslica@bnsl 2 rél MWK 1S dDRE ReiBRRMKEIEd aNRtEH D8Rt Sit@Rbisicder 8 and

the like. [171] Pharnmaceutical conpositions can also include |arge, slowy
mel @bollingagriodwt timeo Sewa Ipesensticontasie jp caceivedreapoenidacibhaedt aéthegloiss da
chi t osan ol.ylactic acids,.. po | ycol i i.ds_and_ cqpol ynmers (such as

ot ex PEREnansafioBeprariudy ni Lot Ry At BT it i)

pol ynekrddmirdiung] R6&&SsioRbT e dseask BepAlckaBl formdiifed, laRl Pre¥a@bl§dmki@the20 (such
as oil droplets or |iposones). Additionally, these carriers can function as
i mrunogatient Bkawhparaglertcomplete amehagationnf symptprp2yf divgasqp dhergakerathe patent
adm ni stratjon. .agents _of the invention can be adm nistered as injectable

7 il R e R e R B

dosagegm% S (fSPEnstdn of the substance in a physi ol ogi cal |y

actept @Y7 DdistphudleichicalsphasdRE gdinuaagers diddecrohhdbutClmd® lag stodrid e
liquid such as water oils, saline, gl ycerol, or ethanol. Additionally,

25
auxi | i 5 Y0bmBs} Baéed0 mg;on38S00eetDNG rer DehentsPpsasHer IjRaioNs Viral HePWEY ant s,

pH buf fvglr'%%_bl%a&cﬁg eagg-ogllgﬁe} h&% can be present in conmpositions. O her
conponent’'s of phar haceutr cal g npositions are those of petroleum animal,

vegetable, or synthetic origin, for exanple, peanut oil, soybean oil, and
m neral oil. In gener &outgbyddnsinisskuttonas propyl ene gl ycol or polyethyl ene

glycol are preferred liquid, carriers, particularly for 30 injectable
Sof uti GHST Aeenisdnr WeuEiAE B B AFPDRICI Iy ARUNFEREA bY PaHs t!OPKplect i on

o201 TR0 a0y, G e e T g (o
conpos iitranmscdapmeassfonpropblylanad amtior thechpedtic treatment. The most typical route of
administration of an immunogenic agent is subcutaneous although other routes can be equally
effective. The next most common route is intramuscular injection. This type of injection is
most typically performed in the arm or leg muscles. In some methods, agents are injected
25  directly into a particular tissue where deposits have accumulated, for example intracranial
injection. Intramuscular injection on intravenous infusion are preferred for administration of
antibody. In some methods, particular therapeutic antibodies are injected directly into the
cranium. In some methods, antibodies are administered as a sustained release composition or
device, such as a Medipad™ device.
30 [169] Agents of the invention can optionally be administered in combination with other
agents that are at least partly effective in treating various diseases including various immune-
related diseases. In the case of Alzheimer’s and Down’s syndrome, in which amyloid

deposits occur in the brain, agents of the invention can also be administered in conjunction
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3 0 JUN 2005 WO 02/43478 PCT/US01/ 45293 at 5 ng/nL, fornul ated in _aqueous
buf fer consisting of 50 mM L-histidine, 150 nM NaCl, adjusted to @H 6UN2005

with HCl a\,l)y/_%]”grypi cally, conpositions are prepared as ini@gihlissH; either
as liquid solutions or suspensions; solid forns suitable for solution in,

or suspension in, liquid vehicles prior to 5 injection can also be

prepar egith $ther McBPrthad heRad HRsAea R g AvutsIffthethverti@ngoaps uhabiedd biain
| i posonmes or nmicro particles such as poci yl acti de, polyglycolide, or

copol yneariérdBB#hanced adjuvant effect, as di scussed above (see Langer,
1990, Science 249: 1527 and Hanes, 1997, Advanced Drug Delivery Revi ews
28:97-119). The agents of this i \{enti on can be admnistered in the form of
‘a depot injection or inplan OBPE 41°At i on whi ch can be formulated 10 in such

a mannef176p AgerREL6Miht idventish atettbntidniibistadd dsepbaaherstcafcotpesiaohd ve
i ngredient. "[’1741 Addi tional fornulations suitable for other nodes of
_adnini stampristyg anrastivel éhesangitic agentr izhaandla vasisty pfatherbaymacsutiealkt i ons,

DB 8L AR LD SEE I QDPL AL SR O AP OB P e

triglycesmpas, EsH6h MerRPReitinrioss).aan pasefred foeth dependyditei@sndeditheddving t he
active 15 ingredient in the range of 0.5%to 10% preferably 1% 2% Oral
f or nul atdroipistraiien adktherapeitys anplisation dhe aemppsitiprscental walnclydadispensingremni t ol |

| act ose tar nesi um st earate, sadi,um saccharine, cellul os and
magnes: B EAPGORETREnSh aBra R 5 ase S R MR RS of Bl B
SUSQENsiredsfinddaRv@hilesRiohingon] § aps oS m Sl phatBstechift 2 28MpbOItiohy Bt bRl O
powders and contain 10% 95% of active ingredien preferably 25% 70% 20

t
[176] Togiussn adppnistation A he dHuentdsibeleqted sa asmniée weect dhe bintagitabastlity ! i very.
Topi cal , __adm ni stration,can he facilitated. - adrg.niist.rat _the agent
D cribe SPE PR TG i ailnst S uRR GRS P L RebPRs "o ner
si m | arbifagéeddiat, RiaxemssdlSeehsF@tdsetolation, and $88k’ Nalwttor. BOAddBdk) the
Co-adm ni stration can be achi eved by using the conponents as . a .m xture or
as | i nkermetcatical compesitionoa fosynudatian may alse sdudethsigapiersdlwasts oif as a
fusj.on t e AH% I vel Vi r delivery can be
ach%bevera&gg’?éfglog{hs%ﬁa}p%a%%t% ¢ or[l‘ﬁgéér%c Atﬁlg%gs@%?cg@g%g (Paul et al., 1995,
Eur. J. [l hnPi@hacelficalBmdipodttionCent aled irllude 1213885108l yombebolizeBi ophys. Acta
1368, 201-15). 11781 The pharmaceuti cal A conpositions are generally
f or mul aagromeleshlss sueh asqyptetsnpelypacgharutss sudh avfihétosaid PPIYICHE RCiES NI i ance

L SRR IARSEL A0 BIACHLES (BTl atall el S, Food end
[ 179] Pradfubsebing thalikd)epapeetic ealihy a@fld, eotinw acid osgolpietshenplipti @egpsgatescr i bed
herfd' n egnucl:}ll as oil droplets or liposomes). Additionally, these carriers can function as
immunostimulating agents (i.e., adjuvants).
[172] For parenteral administration, agents of the invention can be administered as
injectable dosages of a solution or suspension of the substance in a physiologically acceptable
diluent with a pharmaceutical carrier that can be a sterile liquid such as water oils, saline,
25  glycerol, or ethanol. Additionally, auxiliary substances, such as wetting or emulsifying
agents, surfactants, pH buffering substances and the like can be present in compositions.
Other components of pharmaceutical compositions are those of petroleum, animal, vegetable,
or synthetic origin, for example, peanut oil, soybean oil, and mineral oil. In general, glycols
such as propylene glycol or polyethylene glycol are preferred liquid carriers, particularly for
30  injectable solutions. Antibodies can be administered in the form of a depot injection or
implant preparation which can be formulated in such a manner as to permit a sustained

release of the active ingredient. An exemplary composition comprises monoclonal antibody
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provi de therapeutic benefit w thout causing substantial toxicity. %35]85)@
Toxicity of the proteins described herein can be determ ned by sta 405
phar macewbioeabs78r ocedures in cell cultures or experinentabCamsmei®yie.g., by
determning the LD50 (the dose lethal to 50% of the population) or the LDiO
(the dose lethal to 100% of the opul ation). The dose rati o between toxic.
and th%trSaIBQAML,CfOQfIﬂ@tﬁd nnsaquqalsmé‘gamtsm gioh §@ M irhistidmea | YhM AALlf r om

t hese c {J fﬁﬁ and ani mal studies can be used in fornmulating a
dosage %Cg ]toxi c for use in human. The dosage of the proteins

descri {1 Q] h?pﬁbéllylQohip%%nﬂah%&rpa@ayed/\astlhjeﬂta@le@ a¢ifer af ligiidaulutibhagr
concentrations that include the effective dose wth little or no toxicity.

The dosispensians; sedidfomios Kiitablh fos splatige i op evstictow pb hiquitevehédesgrriortor m

d the f | ,
R R R S I S e e
physi Cligd¥ohids ¥t ﬁﬂbx@fpaffr@@leﬁﬁich%@bo@lacﬁ@@%ﬂo‘lygky’bolﬁge& cogh@merlf mﬂlaﬁ&ecal

1975, i'n: The Pharmacol ogi cal Basi s of Therapeutics Kits

[181] adjscmheffbitnas discussehabayt (3aed-angsre hP9Gb beigree R49: éS%bmpiHsmemgl? B

conposi,ti ons es nce a ti bodi es, human
anm) bo‘léfliég’cecﬁ'& ’t‘gg ?ﬁél(‘ff’fyr}gevgﬁ‘cfa’lgbgaﬁ t)ie()SI I%a%geogﬁ&ééﬁw 10p B?‘\i/ent: on ang

i NSt r ugdrhi@Rert®in #eFornt Qealab%otqla;@ctidmrhﬁfplﬁ@ @%@Jafht@n%b@aﬁ boRRmAdHLd | onal
reagent, or one or nore ad i onal hurman anti bodi es of the invention (e.g.,

a Humain snh A lnoroiyreh ay forgerai teosystaired or angﬁa@btrﬁlvaseyofm gdiivisi mgtsdlteot an epitope

th d f t |
et uab 73l | fdRonBlerREaigne HatebfpERBeEmIge o B e et e i T, The
terml ﬁq@%ashﬂ%h&'%ﬁ Sty W6 b1 &t bns Osrupb@mﬁé@%dmh@dérﬁﬂal %mhﬁ&g on or with
the kit, or ot herw se acconpani es the kit. LES EXAMPLE 1

Gener a[lﬁgh Ecﬁr s@m:osmrgeét @ddcms @ed [camzx]s 1mdné¢,rfquamplafpowadmﬂm%glgmls 0y
vect or B n ains aﬁﬁ EcoRl gmi%rllt %f the nurine Ig
heavy Gi% “h“ bscﬁgc‘* §"§Jé)r?ﬁ’| (Hbes ?nﬁ”‘B}? é OI’PWHF c°§ i A NEEFroma Bal b/ C
germm gl an adRsd 600.89¥to(10V8, pictbraBly B-29%4.988 félulatdohis h8lide Thi s

genomn ¢ fragrrent was_subcl oned into the Xhol/EcoRl sites of the pl asm d
pl CEM ©HiBents, Wch anphausceviiad gradguaignpaiioldatpss zigg:hg NREsbsTEn s&tarati,984

downst R gpetiation RSP b FRRAPU R ERASR. SRGERe ol BRI BTG, o

t he Xhedlutidiist Sisheresbrg tabbias, prilsyeimles, lsulsﬁauié@\&tﬂ&ﬁs!’e&afﬁm@[fatxbﬁlﬁor| psdders and
transmenbr ane exon of the nu%ggene however, nuch of the nmu switch repeat

r egi oncHn BBEnS f4 %ftf’éélvﬁ}ﬂ% anjgareferality 26%1-70%5 [ 183] The targeting vect or
v O] SR el LA SRR el D L g oo ves
administration can be facﬂltated by co-administration of the agent with cholera toxin or
detoxified derivatives or subunits thereof or other similar bacterial toxins (See Glenn ef al.,
1998, Nature 391:851). Co-administration can be achieved by using the components as a
mixture or as linked molecules obtained by chemical crosslinking or expression as a fusion
25  protein.
[177] Alternatively, transdermal delivery can be achieved using a skin patch or using
transferosomes (Paul ef al., 1995, Eur. J. Immunol. 25,3521-24; Cevc ef al., 1998, Biochem.
Biophys. Acta 1368, 201-15).
[178] The pharmaceutical compositions are generally formulated as sterile, substantially
30  isotonic and in full compliance with all Good Manufacturing Practice (GMP) regulations of

the U.S. Food and Drug Administration.
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(Stratagene, La Jolla, CA). This plCEmu fragnent extends fromthe Hi ndll]l
site located approxinmately 1 kb 5 of Cmul to the Smal site | ocat &d0 Ul &0k

Crul . Theypgsuting plasmd was digested with Smal/ Spel g §d8/45293
approximately 4 kb Smal/ Xbal fragment from pl CEnu, 10 extending fromthe Sma

|- sitein Cmul 3 to the Xbal site |ocated just downstream of the last Cru-
exon, was inserted. The resdldasicity pl asm d, pTARI, was |inearized at the Snal

site, and a_neo expression cassejte inserted. This cassetie consjsts of the
neo gend’dhdBrefzraRly, ?Ff&ﬁwpﬁﬁfﬁfﬁ C“?f%a?sred?f ta Pofgdn §réb‘i5£11%?§?iﬂd\3hycer ate

Ki nase @ml@e REQIRN R beh {tﬂaﬂ'caugn&@m&hﬁaﬁgmggi at, 1907, Gene 60:65-74)

and contai ning the pgk pol yadenylation site 15 (Pvull/H ndlIl fragnment; Boer
et al ., [1BOPOToHcing bétheqabteGaniesirded h8r2® 0arBBBjeterfnned bastsedaré was obt ai ned

fromthe plasm d pKJ1 (descriped by Tybulew cz et al., 1991, Cell, 65:1153-
1163) f PlyHmapsuical pTeceRiEesanss PP’é‘l‘y\%}é% SXRerEutal animals: e iy DI feHAMIning fhgynent

.and subgha ' b4 i t M GEM 7
(K1) ER BRI AL b RADLE OERMS (PR by s PLR PP EG e
di gest i populdilomint THendtsd ratdbeawbal orechndrtheraphaic2FfeStiglthsiheeapeitid indexpTdem d

PTARL, in the opposite orientation of the genom c Chu sequenges. The
resul ti A2 phtaded draga shase ﬁ@ifﬂiﬂ%a ARy hanpiimal sudies canphgyessddn f@ﬁm@ktwms

thyi 01 dhgok a8 Sar L0k GRSIELIE (WASTASALS Eflato bl AR JRRhGNERY, of ES

cl ones ari ng-honol ogous reconbi hants, as nsour et al.,
1988} Natuprefeddfy 34HiB52angdoif sircdstieg tancentoatins tisat diclideahe effeatiye slespiences  of
the tk gene bracketed by_the nouse pgk pranoter and 25 pol yadenyl ation site,
as descWiltbiﬂﬂfb?r e §ef ik The gosag cary 1,V5)léjémthlwnﬁ sandEng UopRdne fesep i ng

oD tar%&xﬁpl%ﬁ&#ﬂd HO9s EB?acgnfnﬂItx%'ti RlutiBPRL PhE TRLE W¥mrdaddh, Rurdigfo! 0gy to
cha s desi gned

the heavy [ ocus an to generate a nutant fru gene into
whi ch hadminéseratiomaed tiechge @ambe clespn g shoimdodadse phgsician iheiewruf theepfbigat’s si t e

of the first exon. .The targeting, yector s.lineari with Pvul, which
cuts wi md'lflcr;-cg@%ﬁ a-gse”qeéﬁéeg,, %ﬁei&%%@w@ faAiagis Oﬁgerap%wg@ééi I's.
[18@ Gﬁg«ir ation and analysis of targeted ES cells. AB-1 ES cells (MMahon,
A P. a Bradl ey, A, 1990, Cell 62:1073-1085) were grown on mtotically

inactive SNL76/7 cell feeder layers (ibid.) essentially as described
(Robertson, E. J. Kifs987) in Teratocarcinomas and Enbryonic Stem Cells: A

Practi ca| (E, J. Rohert.son.. ed, ford, .| Rl P ..p. 71 58 3 0
SUN- 2008 8 U3 St epPE RO R o i K P siRe e SO NP ES o | ng
vect or %ﬁoﬁbﬁﬂ%ﬁ@&ii%,%glrgdggltsg?\lu;éﬁcelm@tﬂidd&spb{uﬁlﬁlﬁantméﬁﬁ@%uﬁﬁﬁé‘cﬁﬁ@ﬁﬂi Hasty et

at (Hasty, P. R et at, 91, Nature 350:243-246). Electroporated cells
wer e pl bisperifigmoletoleshod G siiestion and thehyetignsder use2The kid6aw irthsy elrgdin aAf t er

24 urs, 418 (200 m crograns/m of act.j.ve.conponent)..an AU (5 x 10.7 M
ner 28 e S A A Ral et 0 aRe B pilie RE45 AR ARACANE dy f¥shd

devel op(LOxed hembh BatisodyHa0tesa spfemphtakesbtivity Ystbiagsto 4 opitdpdid MO two
portions, and further expan&’ed. Hal f of the cells derived rom each cl one
wer e t harfigen shxsinchivemt the fistt haman antibedyal Kute trpicsily hestedeoy abs! indicating that i on

intended use of the contents of the kit. The term label includes any writing, or recorded

material supplied on or with the kit, or which otherwise accompanies the kit.
25 EXAMPLES
EXAMPLE 1

Generation of Cmu targeted mice
[182] Construction of a CMD targeting vector. The plasmid pICEmu contains an
EcoRI/Xhol fragment of the murine Ig heavy chain locus, spanning the mu gene, that was
30 obtained from a Balb/C genomic lambda phage library (Marcu et al., 1980, Cell 22:187). This
genomic fragment was subcloned into the Xhol/EcoRI sites of the plasmid pICEMI9H



bet ween vector and target sequences. [185] DNA anal ysis was carri eg out %
Sout hern bl ot hybri di zati on. DNA was isolated from 10 the clones ad JUN 2005
descri bed hagid et at (Laird P. W et at, 1991, Nucl ei crérivdsl/Ress 19
:4293). Isol ated genom ¢ DNA was di gested wi th Spel and probed with a 915
bp Sacl fragment, probe A (FIG 1), which hybridizes to a sequence between-
t he m@Marghrapo. £198dh Gane B2 a1 -485. TlmmhesawwtChmnrse‘glemnes iRcloded i pl s a 9.9 kb

Spel f t f | tic 7.6 kb f
1 oEHETMAPEHHIE o EoaBratS BeaBlitbt A e eRER Tt do B KRG Lector -
(the QROIRAREAPSIoRTARTSIELS @o&@me@hncsftﬁe fRetrarkhic®ibratd exbhd? 4k 2Rt FI AU

resistant clones screened by Southern blot analysis, 3 displayed the 7.6 kb
Spe | bbwawer, nndh o&thieveu S\Mtttompbatgegl@nbetbwmdmtﬁbhy pessageeindiu cbbcus. These 3

i el werdtirageat b BB HS (er Tont b A ke SIGAHSERen

hybr | @lagBlniVvhd e @REroth g@ﬂm aha s%&&&dqﬁto\qqlhqmmﬁl a%e%ﬁ\gﬂ'l&%éﬁﬁd Wi th

Bgl |, BStXlI, or ECORI duce fragnments of . .
res peéShrategqrxp, Iommlmﬁfﬂ)hﬁmprpé@Eme&ag’memt t)etmgistiécotnrthe Hindleite ocatedi cat ed by
fragnents of 7.

et copBeronas gt chGRRE e ifsmmeling B Bn Ganth Tre PN pfEerao R

restr i 81/ aQsid &8¢ It rhe € to the
T b e e O A

t b0 ee extendiag éobnEthecinmmebsite indésityAatoettic Mbabste [26ted PisP do‘amiredﬁﬂof thetast t hawed

d injected t 6J bl ast t ,d b d dl
A LB SR 135 RGBT R SRR o §OARY: SREHP P Apthe SR F e
Appr 08GRo ekfresslon ERB&T B HedeThls XERE Bodsiks & B8 Seo Eene]&ﬁi'ellﬂa) I nj ected

bl astocysts” were transferred into the uteri of pseudopregnant females to
gener anesaiptinealicontrplod tBOmoaps plsephoglgeeaataikitase épgld) poahdtsr @GJaII/\quI fromthe

[ t .ES t he,host bl t. Th tributi
o't hE TR rE B bd 8 (o Y e MR g i S R SR R R cont
Co4 Or @A HiSHIT fYQ8hdnk,OBa e I&?aﬁsl 9@@ Bzokhé?@zcameﬁé?z%s bk 20k. 3@@7 Blkﬁsﬁelaswgr ound.

Clones 272 and 408 produced onl é@ ow percentage chineras (I

pelr c eMtag gbtadfeddpntthe plp$rgxdmhldt W}lbbdub}’ dlybnlewieuet . oélfﬁﬁ:l/e@eﬁ |6gif11 léér cent age
02
PCT] USH T A8 3 D R e B L 5 Bkt RRY ot TRt d Replenes

gener aitg EcoRDHiEHT diges@id FBEN-THL(+)lts aeriats HCBM I (K[ﬂ]§e TS res |chss@ﬁ'é\W£§
Screening for the targg{ ed nu g‘vne was carried out by Southern bl ot

anal yﬁx%ls@ﬁfr@l PGEMrfEshe §y Bigal :S@lhd@gmlolbubbpéueeéect@ %@Q@ﬂ??é@o ﬁt?ovehf Ord
5 9%,.
3 S B B8 L, AT . AOGH L a1, Shoved o

kb, dqmmsdu[tatgl Mgsraidgedsineatzed WAR STt §SindR mfpetshemplak gﬁﬁ@ﬁlyiﬂ-jd@e Menask 187]
Anal ysi s of transgeuic mce for functional inactivation of nu gene. To

det er (ﬁkh gasseifretaeinsertd tppblewt fobanighmans ohES clonss bearing homeplezaws has
I nact Eé/c%}rﬂgn&nl?se, ag ge&ﬁﬂ&y b§ Mo&eﬁ%ﬂ, ?988, Nature 336:348-352. This cassette

consists of the coding sequences of the tk gene bracketed by the mouse pgk promoter and
25 | polyadenylation site, as described by Tybulewicz er al., 1991, Cell 65:1153-1163. The
resulting CMD targeting vector contains a total of approximately 5.3 kb of homology to the
heavy chain locus and is designed to generate a mutant mu gene into which has been inserted
a neo expression cassette in the unique Smal site of the first Cmu exon. The targeting vector
was linearized with Pvul, which cuts within plasmid sequences, prior to electroporation into
30 EScells.
[184] Generation and analysis of targeted ES cells. AB-1 ES cells (McMahon, A. P. and
Bradley, A., 1990, Cell 62:1073-1085) were grown on mitotically inactive SNL76/7 cell
feeder layers (ibid.) essentially as described (Robertson, E. J. (1987) in Teratocarcinomas and
“Embryonic Stem Cells: A Practical Approach (E. J. Robertson, ed.) Oxford, IRL Press, p. 71-
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cl one 264 chinmera was bred with a nouse honozygous for the JHD nutation,

whi ch 10 inactivates heavy chain expression as a result of del eti ord &fJUNRS
JH gene sggnpnts,s(Chen et at., 1993, Immunol. 5:647-656). pEppkRHB0Ys |

of fspring were generated. Serum was obtained fromthese animals at the age
of 1 nonth and assayed by ELISA for the presence of nurine IgM Two of the-
f our of fl3py. iThg lwearezed diyDetheting sekdmgad glhst{opabited o AGehotNyhntdpeof t he

f i mal s, by Squt bl ot | ysi f L bi [ by Bgl |
i gest 1 s sTRAH O e SRR I R s ey p 302407 St ui o gost i on
and hybrhdingabiafii il ril‘ve‘f‘e FidrdBRo 10k &tk af 4 aSRPLF( LDk do) carnpas tfaded

bi
that the ani gﬂls which fail to express serumIgM are those in whi ch one
all el e @# hohes, Bea® ¥2 Whmianodrams/snledaciiescampongsid and FAAUACH x 1heMpwees adddd el e

the Cnm tatj.on. e het.erozygous for the J tation.dj spl wild type
| evels R MEQRritim g ShEde et A GETIIReT PUOUL HAEYERE XA S GRS were
.I'nacti V%ﬁ&%dﬁ%‘)ﬁ{sﬁﬁﬁédﬁ’ BivedediB® 10 pofQorBeRRd fuFABLE phndede HATR drAM MISRrived
(mcrogramiyg chain genotype s/m) 42 <0.002 JHD 43 196 +/JHD 44

<0. 002 D 344D cleife Waié thanifkizen 20d theBbtBertial 5@l yred fortdmotog @6 2echHiidaidn [ 188]

Table 1 ,shows the leyels of serumIgM detected by ELISA, for mce carrying
bot h 25@%6%%@%’%%?%?%5 (CMD/ JHD), for mice heterozygous for the

JHD mut 3§ 8N DA/ ahiDkis FRlcaMddthut w%oﬁgx%%ﬁmﬁ%hﬁﬁ%i@ﬁ)ﬁNAniugﬁ[s)%séﬁtg fm%nd

for B cell ‘deficient mce honozygous for the JHD nutation ( D). 60 30
JUN1Q2005%he sMné3245484ctePCRIrdI80al 45408 PEXAMPLE, oThdublairedridaferal? i4p93).chai n

{1 ansqena et TN ol sra it Shelald srouss § Ohs be BhoitriResss
(Fi shwi IhgyheDy (Pm.qg%m}ég?bﬁ&i%mol%!se&@&{&@%&weéﬂ,th&ﬂé-i&%ic entEXadRIng B8 i n.

U S. Patent No. 5, Thi's Iine was generated by co-injection of an
artifi cimal switeharegion. PiophtA ddiedtmna DSddsSpaldragmeaCireinghe wildrtppd bicngy andlat i pl e

cont ai nidtGREtesDS R R Bem v o A AOMR e P oSBTt on
of tihe huEBinoWdcaRNthel R6WSplbGEIcabhéite ddnfidy ¥ SHISUEN @11 1092 441 8kl -FIRNA
sequence analysis of V gene segnents anplified fromthe

resistant clones screened by Southern blot analysis, 3 displayed the 7.6 kb Spe I band

indicative of homologous recombination at the mu locus. These 3 clones were further

digested with the enzymes Bgll, BstXI, and EcoRI to verify that the vector integrated

homologously into the mu gene. When hybridized with probe A, Southern blots of wild type

20  DNA digested with Bgll, BstXI, or EcoRI produce fragments of 15.7, 7.3, and 12.5 kb,
respectively, whereas the presence of a targeted mu allele is indicated by fragments of 7.7,
6.6, and 14.3 kb, respectively. All 3 positive clones detected by the Spel digest showed the
expected Bgll, BstXI, and EcoRI restriction fragments diagnostic of insertion of the neo
cassette into the Cmul exon.

25 [186] Generation of mice bearing the mutated mu gene. The three targeted ES clones,
designated number 264, 272, and 408, were thawed and injected into C57BL/6J blastocysts as
described by Bradley (Bradley, A., 1987, in Teratocarcinomas and Embryonic Stem Cells:a
Practical Approach. (E. J. Robertson, ed.) Oxford:IRL Press, p. 113-151). Injected blastocysts
were transferred into the uteri of pseudopregnant females to generate chimeric mice

30  representing a mixture of cells derived from the input ES cells and the host blastocyst. The
extent of ES cell contribution to the chimera can be visually estimated by the amount of
agouti coat coloration, derived from the ES cell line, on the black C37BL/6J background.
Clones 272 and 408 produced only low percentage chimeras (i.e., low percentage of agouti

pigmentation) but clone 264 produced high percentage male chimeras. These chimeras were
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10 YAC DNA denonstrated that this clone conprised a substanti al pg@i on (&I}
the human distal V kappa region, including approximately 32 diff dEN 00y
kappa segentsis Analysis of a different isolate of thispclrarse1/+5293

(Brensi ng- Kuppers, J., et al., 1997, Gene 191:173-181) confirned that .
result, and al so denonstrated that this clone represents an_exanple of the:
human bretbwish IC6¢BE/@ fhaplesappagouthoiffiitute were gsneigisd; indirapie pheergilseal v

cluster _resenbl t honol @gous. regi Qn .o e 0Xi V. t,er. Thus,
Che: 5 RRTER 9f et e Dadtiihy SUR T B8 sl b L TR oA M gons
proxi nhuthekh blemdalysik SEREEalgestell TADA filen efit BibPsips!(ak Hegdib¥aebeFd ot or

m croinjection into enb‘riglo pronuclei, total genom c DNA was size
fract iaoplasiedf B call RNAY Appepemartie 5) daefithe agoudi eldsnrmigrshayeyAbybsdizEge  wer e

i nbed i n.,agarpse. prior to IS, and Y wa eparated frqm yeast 20
s ol BRA DR biAdtion @ he iR P E Rt Ll RS S RA e ety ©2°
m croitﬁhggﬁsgigniopmﬂgfue{ed Hayerbryo pronuclei. [191] A Southern bl ot ‘

anal ysi s of genom ¢ DNA denonstrated that the human VKA1O gene (Cox, J. et
al ., 1981, Amatysisjof transgerd¢ micesfog fimcgivpal isetiptien okmugepgachadsternine 1993,

Bi ol . Hoppe- S 374: 1001-1022), i s .i ted into, t.h | f
Koos. S9SNt BB R0 RA S el 00 kid S iR REFAREIAS R bR peRE OF ©
1997, AH1Re61Winerd Wl breBRAE afthGuse homdzhgousedt 81 BID futdlidmapBae0l (n217-1,

Genbank X76071; AB129, ccaccccataaacactgattc (SEQ ID NO 4); ABI 30,
t lifat goativateabevaghgin xSrRsIoDap@res)t efritlation of thetld gencsagegnts{Chpeeieen V

kappa L24.and L25 138- nbank. X72824; AB127 tgccttacagtgct gtag

(S0 1 Ry Gyriaeh SV g5 A0n AR bR Bidg CoaBraltR TS FE0EREd [ ha
the 5'foethede aﬁ&ar@aqitw§e05f 1tentd dednRaayed B EITSAr PR ebtce 6f PREnX17EL
are included in the KCo5-9272 transgene integration. Line KCo5-9272 m ce

wer e tIa¥n Thioed the fawr ledisprnhearpcontmetaly leeling §ai (d ableridodgermyming of the

i nunu | obul.in_locus nt ..M btain.m ce ho ous. f or

i or uge R By kRe Rt ieh At L E0D N A Eal o S IR R Mg o i
o115 hor B giesttorbkitB probbUN(RIZDT ), MO yOSih 31k ésti FAGHIUSDHIBRESR Witla Msetghu man
heavy chain transgenes HC2 or HCo7 (U.S. Patent No. 5,770,429), and the
hunan HeaBpatulifigsmeah 6pidl-k dempngaied totds: anamplsaviick il toaxerese sayuyyladd f or

di sruptigns. of . .th . ' e i nd hem -
or ho%%éz@aieufé V%l%h ﬁﬂﬁgﬂagggf}% She%@ ng XP){mﬁ:l"%#F %%%%IS n%%ﬁgDn %@%@%‘L ggeeo%’ grs i gnat ed
doubl elltkans geinil ghaatibh.evitbelheterygous for the [HIO 2hutbliéh s plag Rl Bpaleislss of
cDNA cl ones derived directly fromthe KCoS dguble transgenic/double

del et i seHCIE; TB?S%W%}S%%%@ the kardtBHtatipg inacHEales arhrion ofthg am ed
ex)gres%'ggn of the follow ng V kappa genes: L6, A27, 012, 04/014, A10, LI 5,
LIS, 119, and L24. EXAMPLE 3 10 Cross breeding [193] The human heavy chain
| ocus contai ni ng chronosone 14 frafaBItE BCF( SC20) and

Serum IgM
Mouse (microgram Ig H chain genotype
s/ml)
42 <0.002 CMD/JHD
43 196 +/JHD
44 <0.002 CMD/JHD
45 174 +/JHD
129 x BL6 F1 153 +/+
JHD <0.002 JHD/JHD

[188] Table 1 shows the levels of serum IgM, detected by ELISA, for mice carrying both
the CMD and JHD mutations (CMD/JHD), for mice heterozygous for the JHD mutation
(+/JHD), for wild type (129Sv x C57BL/6J)F1 mice (+/+), and for B cell deficient mice
homozygous for the JHD mutation (JHD/JHD).

N
(%2
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t he human kappa |ight chain transgene were conbined into a single (si]{iai n &g/
cross breeding. The hCF(SC20) transgeni c nouse strain was honozyg Jplbe

i nacti vaty@g/put@ti ons of the endogenous heavy chain | ocus1(@GvBRs20and t he
endogenous kappa light chain (CKD). This 15 strain was al so honozygous for ?
1(low) nutation (Tom zuka, K et al., 2000, Proc. Natl. Acad Sc!. U S A -
97:722-727). The CM2D nut ati on conpEXa&ddPhEd2| etion of a 3.7 kb BanHl - Xhol
segnent covering part of Cru2, Cnu3-Cru4, and Ml and Mwu2. The CKD

Gkappa_oxon Both: mut Kb SHEM IS SRatt BASTEEnEAiT d ( Tom ruks, K. et
appa exon. 0 mu e om zZzukKa, . e
al . g ipﬁ%D]mpglg&%en@?étion AR unte kapp8 1idhSeifrin %Zh;g%gi'céggﬂse HIBEIDIDER MRS €

.bre onbzygous for the KCoS-9272 humah appa transgene
i nsert i been panvdoushndesggbers KiCob (FisbwlNDD agrdil) KEP @i értubiprashnoloi4, BHEe-858ndogenous

oo CheL kPR ISND hobh SERRSEH et o D, gl dgtese b

3, 770, 4gl%ﬁci§pﬁluxjﬁeﬂ1 « H38Nc1n Rleus anP9¥A EMBR: éomgn?iéiﬁa 118380k hufhh SPEigg. from

these matings that afe positive for 25 the hCF(SC20) transchronos
( SC20/ KésgheniscEhe T closs DY A& dvariisddted fremhe peasy sfoans cdminining ai I ldr geust geneti ¢

di fications: SC20, K . CVD, CM2D, JKD,. CKD . , b th
(he OVDSHGEABRRRtEE (DAS) SPTPHE RSO0 ARvFch APl bt R E T
expr essli%}p{esf %i%@?ﬁﬂgﬁé l\glmeseqﬁé}@etéﬁ_ﬁf}sfsrb?\ﬂ @e%@%n%@a@liﬁ%& &%, @k the

endogenous app cus ent expression of ndbuse Kappa, these SC20/ KCoS
m cE0 ar & AbbBdizydmmenstrated3Batdhis cigueicomprioéd e aghstaftiat pasien bihelhomian distelr ef or e,

the mce are dependent..on the SC20Q and...KCo ransgenes. for expressi on of
cappa. | JRPPLITAH. ESHATR RO STTE0 P ALEetHay, eBRE SEB5St SFAVRBE R

human/ mpige.nebldROGH &S d@@&@(;z&enstntgemggaﬁen%%zmw@deami)dﬁm—gm) chain 62 3
0 JUN 2005 WO 02/43478 PCT/ USO /452 | ocus remai ns functional.” The m ce

may al scordwpeedmt odsukpandealsudemenstratsd thaitthis stinegephsents aogyamipdeoftheran heavy

hain V, i d - hai n. i t i
cequenc Ut ol e Re RO B st e 5o PhPise Rl b Bao Y Uil teShufs the
traps| Op&hbleBSus refiohvE thupraRinFA0c gtk IToRYSthe Bt O fahflyPUsSE: degilchQCats

medi ated by class switching. Such 5 "trans-sw tching” events were previously
found t elostimisequenceiadedwontoddgniua gravimil Codunilidasagmestsai n t r ansgenes

(Tayl or 199 nol.. 6:.579-591). Cross-breeding between
40 mal e[]lgb!ﬁ?é:ﬁ)ga}fkﬁnrlﬁ%de&gjﬁ:d]) W&%F@Hgﬁft@dﬂa 7%%/;’%0%1’38tagesul ted in
305 pupsnonfit DB anglsiveiffactidedied ok dgarbse @ils. dthe y2BAQellPEREainNaA Y ACAKATE] SCi .

U S A 97:722-727). of serum sanmpl es prepared fromthese pups reveal ed that
125 of ¥O% ipkeddedinmgaipse ariaptodpas1andel AePMNanuss segaratededm Yeashpr essi on.

F l.ysi i o hai . l.

o 50e1 pROR0KRLA IR Sl KO8 oB Bt diloltafd Rolue MM SRR o il o
KCo5 t r ampgetgo psamcktanpl e 2). The PCR analysis of tail DNAs using D
14S1419 and D14Sl42%1 pri rrer_ég?i rs (,T&m’ zuka, K. 2000, Proc. Natl.

et at
Acad. SELI uASiouther blopapalysis vy g¢npig %ﬁeswnétfatﬁqi@ahﬂr(@m)Vlsﬂa&mq hat
all t he(@&k’, PO I V&4 B V) bRl 9&:@27‘-%@6,1 @&able, K. & Zachau, H., 1993, Biol.

Chem. Hoppe-Seyler 374:1001-1022) is incorporated into the genome of KC05-9272 mice.
25  PCR analysis using probes (Brensing-Kuppers, J., et al., 1997, Gene 191:173-181) specific
for the region 5” of V kappa O1 (m217-1, Genbank X76071; AB129, ccaccccataaacactgattc
(SEQ ID NO:4); AB130, ttgatgcatcctacccaggge (SEQ ID NO:5)) and the intergenic region
between V kappa L24 and L25 (m138-13, Genbank X72824; AB127, cctgccttacagtgetgtag
(SEQ ID NO:6); AB128, ggacagcaacaggacatggg (SEQ ID NO:7)), revealed that the 5> and 3’
30  regions of the V kappa cluster from the YAC clone 4x17E1 are included in the KC05-9272
transgene integration. Line KCo05-9272 mice were then bred with human heavy chain
transgenic, endogenous immunoglobulin locus mutant, mice to obtain mice homozygous for

disruptions of the endogenous heavy and kappa light chain loci, and hemi- or homozygous
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15 hCF(SC20) and all the hp.-negative individuals were negative fOJé L&% _
hCF(SC20). The transm ssion efficiency of the hCH(SC20) fromthe SraliNel005

hCF( SC20W 9 CNRPBECKD (419 was consistent with the data prBYTda81¥ 2 Peport ed
(Tom zuka, K. et at, 2000, Proc. Natl. Acad. Sci. US. A 97:722-727).

Ser um ST 3%3?%3”@13%&”@%38 A A S e R e e Wi red by
ELI SAs gg\ﬂnﬂla%gh gthloxﬂﬁﬁ?xﬁ]&@ﬁé RIS SOh nfHATB hak elhorry &ggo&‘gﬂ'fé)r% PSRichs oghai ns

(FIG € m ce hem zygous or en enous Cu ‘del eti on,
kept unbeendigehdwdrheacpadd kippslicttkbaiavecipgel Heevebshahotyguan fdrgnusnanttaly y
wer e hi gher than nouse s chain IeveI 25 (273 ny ephé bﬂd one third of the
m)use W@H\alﬂﬁhtlcéﬁ}éltraflweﬁﬁllel‘}w% éj@ﬂ-‘M?éTaFSC’ deu %Q@lﬁtlo’éﬁé‘?ﬁh expr essi on

G S8 TRt B SRR i R B BBk oS IRlF  pcan

SCI Lﬂra‘iasésm&aoﬂoza dd2fpn oo o Gromt hym{ddﬁz?ascgfeﬁsratddrfgorﬁ tigd e agichddy, revedal gy
between male and fenale cross-bred mce were expected to be honoz gous for
t he nl @xptessionp! thetfallp wing¥ keppagerest he 43T 1128140 bt A, 85l Se b bdL Ik ead ni ce
wer e het A{ozygous for this nutation. Serum concentrations of human Ig K and
nouse ﬁg* | i ght chains were determned by ELISA in twenty. one F2
cross-bred mce as described in the previous report (Tom zuka, K et at.,
2000, 63 30 JUN 2005 WO 02/43478 BEWMPPE ¥, 293 Proc. Natl. Acad. Sci.

US. A 97:722-727). O 21 mce exam ned, six mce exhibited low (<0.1) nouse
2Jhurnan x ratio, which is characterlstlcs of mice honmpzygous for the ? | ow
muttdti on ( Tom zuka K. et al., 200¢rospbrredingat|. Acad. Sci. U S. A

97:722- T th
X(i ow et T Snad BAS ctSloBhORTEEY IRIR e SRS COp wdd®
hybri daﬁaﬁuﬂna@ka@&clﬁceit ehainttidaegiresvere rpmbiicd gnto weinglt giriigdyycresshréeding. ght

chai ns. EXANPLE Pr oduct.j on of anti-human CD4 human nonocl onal anti bodi es
1195) ITHAR fz\§t178htremsa§mc| PRt StRESYahRYBOFHZERS FA dnaFHYRIL TRARONFPERS( n=5)

A h
R i e I e S S R b R
[ mmnl zatairowss also homonyd eisefor ]C—Y(dmm)jrhstaadp Q’l’/(ﬁﬂtzuk&Igrm)al phOQﬂa)P;@q NBSL and 27.
A final i ChH4 P
[ 19|6]n ° s é@vﬁne‘g%o%’ AETR e bnEh Bhities SCartrists sgclstonae %rkbl@am ;
and 40. \lﬁséﬂﬁbﬂt%vsﬁ§& fike & R drQys-enfhal Sl MRS ARPSHEed TRy capgyne- | | nked

i mmunosor bent assay (ELISA) for Broductl on of nonocl onal anti bodi es (MAbs)
to sCDatnutla@Dap@r@grlmscatdﬁi@iormﬁa? E ISS¢5H1Bsng§sgmmne@va>uagrmeeClmppa exon. Both

Anti gen. St%.?lglllbf hagve%egxtl stev%ﬂs?y ?e%%%tg&i (%ntnr.]zugamlx U ,6500% P 5\/1271‘1. Acad. Sci.

20  U.S.4.97:722-727). These mice were bred with mice homozygous for the KC05-9272 human
kappa transgene insertion, and homozygous for the CMD and JKD disruptions of the
endogenous heavy chain and kappa chain loci respectively. The CMD mutation is described
in Example 1 above. The JKD mutation is described in U.S. Patent No. 5,770,429, and in
Chen et al., 1993, EMBO J. 12:821—830). Offspring from these matings that are positive for

25  the hCF(SC20) transchromosome (SC20/KCo35 mice, or cross-bred mice) are hemizygous for
6 different genetic modifications: SC20, KCo5, CMD,CM2D,JKD, and CKD . However,
because both the CMD and CM2D mutations of the endogenous heavy chain locus prevent
expression of the mouse mu gene, and both the JKD and CKD mutations of the endogenous
kappa locus prevent expression of mouse kappa, these SC20/KCo5 mice are homozygous for

30  disruptions of each of these two loci. Therefore, the mice are dependent on the SC20 and
KCoS5 transgenes for expression of kappa light chain containing antibodies. They can also

form hybrid human/mouse antibodies because the endogenous mouse lambda light chain



in bicarbonate buffer (Sigma) overnight. Antigen-specific Igy and I gx were
quantified using one of human nonocl onal 1gG specific for antigen & JAN 2005
standard..Jdhe g8sul ts are shown in 20 FIG 3, 4, 5 and 6. ddyngdy;gasyya and
kappa responses were observed 34 days after initiation of imrunizations in
cross-bred m ce and doubl e- Tc/ doubl e-KO m ce. [197] Ceneration of :
hybr i dojass refpimarfongticenl. fThemicamayiatedxprese chiareeic hused/housSpafiDedidgthdt cel | s
on day 40. The cell suspension were inoculated jnto 384-well plates at 20

t hous an¢fEnRsise dymanpdiegyeehgin v rgion kot Pﬂ@-%llmva& ISR YRS @@F@@hed for

product i i MARSH, shown
bl ow 1 15 PAB g R R b TR e e e LS o5

Pr oduct éfcthe hfim&D8 C20igHllonal intrthé hodselgHlvossmbdiattdbyutbdss sWtbid@gz. Suotber of
wells with colonies 1265 720 Nunger of, anti gen specifi.c. f)jy/.hK 13 Aéll
posiX i veraRESVEChREhEYes WarR PrewRuE B &nd; tR OGHIIR NECH copHRING HEIRAUS fefrber

.of sub 411 uel i | en o 8] Th
of su C‘f‘ﬁﬂ“;‘!‘&fﬁg&ﬁgt@?ﬁ” I et B 1b9;§g, ik IGinBINGY 6‘.’3‘79%92‘3. @fyéQ-Qree%x etk desl The

par ent a onas o Cross- mouse were subcloned by twd rounds of 5
i mting) shaleUd¢adrCMD/HK D giveaht 98 ifemaly hCA(SC20)/lyRD/KiDamiderresliedds $0br ed

nouse secreted h n y/human x_ antj - MAbs_and none of hybridornas
secr ot eﬂiﬂ&%/\m‘%mﬁé RUEHER, K. el n@ﬁgé Proseli@tciaidl Deialcat ol (#ad 2
Cross- by, i [ i1 Ro ation of
ant | gord Sl FERp kT pRRR i ansh B 5 [ o B PREY T

secret egbsijvetfoeheman el ehsia diplessice fsthensnal ysid deectidgans hedable @chaigber of
10 ELI SAs. Seven wells were hyl' and 7 wells were hy4+. [199] G owh Curve
and Secshowiedthatalldhs hfiqosigive Andividaopa wetmalpo higGosiiyadodicaizng thanetemaatyof n

"g0Li ¢ Lk afoaRs (e dcRaraie 2hd ToLLE AR Grib PN HRE PAYE S M %secr of | on
level s HOLSINO pridtEFRRISPINGIARAIK 8l boshy, PRosWakl 4848ls8; ¢ yuoesoKl v12- 3

hybri dona cells were seeded in 4 15 |iter spinner flask (Bellco) at 1x105
cel | s/ N2 horddepedbion @f ¢hd hEBSG20) EiRDredrtbatialinths bpploskive individualy Sstxingditieco BRL)

and 1% ] ow | serum (Hycl one) was used for culture. One nml of _ nmedi um was
ol oot HaHSG2) Seibgll Hsrhih P e PO HARDE e SPHL I SO FIGAD) o
nmeasur e i R @Sae%' i ot al .,
2000, P?%ngwﬁaﬁﬂéﬁg%gag%%gm&sg@%% 2 b%d_ﬁﬁ@%zb) ﬁeds-u ts vver(éﬂfé’r)esent ed
i n FlI G wis consistamatvétdh the data pirévaousiateponteds(Tomizuka, K. et al., 2000, Proc. Natl. Acad.

Sci. U.S.4. 97:722-727).

EXAMPLE 4

20 Expression of human Ig in the sera of cross-bred mice
[194] Serum samples prepared from 6-12 week old cross-bred mice were examined by
ELISAs to determine concentrations of human Ig v, v, k and mouse A chains (FIG. 2).
Compared with the mice hemizygous for endogenous Cp deletion, kept under similar
conditions, the average levels of human Ig u and Ig y were higher than mouse u chain level

25 (273 mg/l) and one third of the mouse v chain level (590 mg/l), respectively. These heavy
chain expression levels are similar to those of double-Tc/double-KO mice
(hCF(SC20)/hCF(2-W23)/CM2D/CKD Tomizuka, K. et al., 2000, Proc. Natl. Acad. Sci.
U.S.4. 97:722-727). One fourth of F2 offspring produced by mating between male and
female cross-bred mice were expected to be homozygous for the mAC1 (Alow) mutation

30  because the first generation of cross-bred mice were heterozygous for this mutation. Serum
concentrations of human Ig x and mouse Ig A light chains were determined by ELISA in

twenty one F2 cross-bred mice as described in the previous report (Tomizuka, K. ef af., 2000,
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20 24.6 pg/cell/day, which is within a range simlar to that expected for
excellent nurine hybridomas under these conditions. EXAVPLE 6 Cener%d Ugmm

anti - humgp E., human nonocl onal anti bodies (2001 | muni zgt| gntigen.
Cr oss- br égogz/g@’%nd doubl e- Tcl KO mi ce (n=5) were 25 i muni z€%+/§3g/()19j‘ 255"
subcut aneous injections with 100 pgof. soluble human G CSF in Titer MaxGol d

65 3D JRM-20808. 4cAMOSBR2IL847 87 PP IISPIAADPRIcadk Aviabd, si:OtiEXxtapitedpwd, 9,
19, 27. A final intravenous injection of 20 pgof GCSF in PBS was given to

cr oss- Hr<éd ) muse Anunaon bites, FdlikO sabasetastidagf Sice 1@0d3y gaumberdhe Adeponses
in each strain_of.mce,. Serumwas_col|ected d 0 6,.34 nd 40.
IConcentlF“alﬁUBIPi Toyizake; %e?f—%lgégb\& %’Oﬁu&ﬁﬁr “?ﬁkf&éi‘ zygﬁaﬁ% %Péézi%@f 5p Gkse

Anti gen=., i r i i 4 i i €ar bonat e
but 1 o TECIREBR hielhal 68 U2y O BBy A el b R e

one sof dHaRAt %@H@@tl&ﬂ@ﬂ hytgfdosRechdtisecreteintiBo@ek campaisioditaalg @y radul t s
are shown in FIG 8, 9, 10 and 11. Concentration o antigen-specific by and

hi: in lighs cBainem of cross-bred mice were about 10-fold higher than that of
doubl e- Tc/ KO mice. 10 [202] Productions of hybridomas. Splenocytes from

i mmuni zed mce were fused to Sp2/ Omd%]gﬁu s on day 40 and resulting
hybri domas were screened by ELI SA icti on of nonoclonal antibodies

(MAbs) to G CSF. The results are shown below in Table 3. Table 3 Production

of G CSF nonocl ongldabtib®edhes-HdBes (DLHu HRk8ndfloks) ad¥idBes of wel I's with
col oni es 3580 1580 MNunber of antigen specific by/bK 13 3 positive wells

Nurmber @PShnimgenizeper of retigeyy fy¢ss-tred Miceposi deubde-slQ migatfetSoversubel oned

tal 11 2 | l,s Efficiency. of syb i %, 83 64 . Hal f of
! o rsptied BY sifrefmsos Bhrolishae R s Wi e T 6| o
MAbs  anghohsiBRi PRl §hd;Ayit (SRS STEadveS, §611HWER By YhiHini 2€ioRs idHcbmpfet&SF

MAbs. Hybridomas producing hy/h c anti bodi es were subcloned by two rounds
of i miXriengd'diefwyret(Sigrra) erhéay &L1%SAné R petifinahinrajenowssiniestied of HAne®f 3, and

3 vl | 485 6, PESYvasDiden of iy BYA - 20 respectively.

[196] Humoral responses in mice. Serum was collected on days 0, 16, 26, 34 and 40.
15  Antigen-specific human Igy and Igk were measured by enzyme-linked immunosorbent assay
| (ELISA) for production of monoclonal antibodies (MADbs) to sCD4. Detailed protocol for
ELISA is described Example 4. Antigen-specific plétes were coated with antigen at 1 pg/ml
in bicarbonate buffer (Sigma) overnight. Antigen-specific Igy and Igk were quantified using
one of human monoclonal IgG specific for antigen as a standard. The results are shown in
20  FIG. 3, 4, 5 and 6. Human gamma and kappa responses were observed 34 days after initiation
of immunizations in cross-bred mice and double-Tc/double-KO mice.
[197] Generation of hybridomas. Splenocytes from immunized mice were fused to Sp2/0-
Agl4 cells on day 40. The cell suspension were inoculated into 384-well plates at 20
thousands of splenocytes per well. Resulting hybridomas were screened for production of

25  monoclonal antibodies (MAbs) to sCD4. The results are shown below in TableZ.
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EXAMPLE 7 Generation of anti-human serum al bum n human nonocl onal anti bodi es
[ 204] Cross-bred nmice were i muni zed by intraperitonial injections $iltJHNS005g
of " human -wsapumal bum n in conplete Freund' s adjuvant (Si gma)r/omidaws0,

foll owed by i mruni zations 25 in inconplete Freund' s adjuvant (Sigm) on day
7, 14, and 21. 66 3 0 JUN 2005 WD 02/43478 PCTI US01145293 [205] Ceneration .
of’ hybr| domas. Spl enocytes from i muni2ield 2ri ce were fused to Sp2/0- Agl4d

cells on day 24 and resulti ned by ELI SA for
production of nonocl onatt’ a&‘ftb%’d tIeQB?B ch'bﬁé‘r‘??%ﬁgff Ten wel I's of
hybri domas Were chosen Tandomy — TTOgajitlydh UM N DY pyRaeireggdybri domps

and subet & UTTE ntT=at umi
Th| S da UNP\WLbﬁB'p we ;j‘\yl r;\\&bﬁl’;ﬁ?n; ;nr_ﬁ_t‘ -l f lprlc:: 1V'I|4y\lz£tn H)I‘Zn IC Tr\lrlnuh| bl-p- KO

OO T T 1T o T o OapP T TOT

nouse f rN‘b‘ﬂBG{JQf{?%"dlfsibﬁﬂﬁ‘g’eﬂh§p cificl§ully human nonocl I&nal  anti bod| es
si nce two-t hir dspesitigwiellal buni n | vbri domas| obt ai ned from

fi
G
.doubl e- Ta¥abbt €f add@ emypreifivai@mi?| + (Toli zuka, | K. et al.; B000, Proc. Natl.
Acad. Sti. USA. Sositivewéfld) . EXAMPLE 8 10 Generption of anti-human CTLA- 4

nonocl OTa'N@xﬂbEPS’Phﬂ?tg&}ﬁéHO%%{é\mﬂ en A DY Segnent encoding a fusion protein
conpri s|ng sequences ell man CTLA-4 andj the nurine C genes wap
const r ugted PCR-apiH-H-catian—oet—ebNFA—ctones—together ﬁ—t—h—b-l‘-l—d-g-i—ﬁ-g
synt het jlf ﬂﬁﬂ?%pn dering{He) aneoded Ision protein contains the

fol | o ng sequences: i.) human CTLA-4 encoding amino acids 1- 190

nd t he [ dEpirS ﬁlﬁbﬁﬁ@%h@% A A I S

and i . YimiTuh¢ BRuEIRithHsR aficioc fCA M oBRy I dnie ﬁ@rﬁrcb@@sybrécemum&cﬂm
amplified PCR product was cloned into a plasnid vector and the DNA sequence

‘was det dumiangdunine antofdd Masterandwase pheybridasedsoerttdhignanemyene éwanptBABE

(o Ehn SRS, ToBe R Tl oo R G OTUELS: S35 MBnsenenee.
PBABE- hts%h/foﬂééﬁ@é’emonn%aﬁv&ugﬂéo?ﬁc KurkddBmoned o bl ainsibegit & A heN§Ryd6f the

retroviral pacT<ag| ng line, y-2, and a pool of puromycin resistant cells

wer e selNopesecrerebe these ﬁgbqkfemeél lobridomes vas fughas expained by meaumbiesiof hybri dona
B \/\%47}3( %‘gl g&‘éf;éd"%gﬁ‘&t df‘%ellsoive%qt gul ture the non-adherent BWh147

cell's vve for esi starice to pur omyci n. The puronycin

resist am199qeldrompbuwal}%ﬁsewélfdnm@s%r Al AhntilOD4 Hbbidd RIG, M&lé&‘&ta@d for
surface expression of human CTLA-4 FACS. A clone expreSS| ng gh IeveI S

of humaf\ppdy m amall pealeclplhuges. Ka@evfmﬁsh@éld@maeﬁopwoqﬁmwu

S O B 5 g O S B
| mMuni Zaaﬁmmnmdﬂa)bhﬁmsﬁﬂﬂfdé@dﬁsmﬁbs&lbtﬁdxm (I\E\/Iellﬁylmc&l‘r?a&?e,lls 22286cedatt th 4
\?\égﬁ é \Aﬁ% s\é\ﬁfg‘gg ﬁas(i\ (Berlrngg)natzlei‘clOp cellspr;[ﬂrc?n a%'r(l) té)rrlleeﬁtler o% EED)F rlncre] 131(1:';[ s!u(;))g 185 10e7
with ITS-X (Gibco BRL) and 1% low IgG serum (Hyclone) was used for culture. One ml of
medium was collected every day, and the cell number and IgG,x concentration was measured
by ELISA as described in the previous report (Tomizuka, K. et al., 2000, Proc. Natl. Acad.
Sci. U.S.A4. 97:722-727). The results were presented in FIG. 7. Estimated production rate was
20 24.6 pg/cell/day, which is within a range similar to that expected for excellent murine

hybridomas under these conditions.
EXAMPLE 6

Generation of anti-human G-CSF human monoclonal antibodies

{200] Immunization of antigen. Cross-bred mice and double-Tc/KO mice (n=5) were

[\
wn

immunized by subcutaneous injections with100 pgof soluble human G-CSF in TiterMaxGold
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huCTLA- 4CD31; - 3#12 cel |l s expressi ng the human CTLA-4 extracel |l ul ar _domai n.
This 1inmmuni zation procedure was repeated two nore tines at approxﬁr@aﬂ‘m 2905 '
one nont hWh245¥28 s 67 3 0 JUN 2005; WD 02/ 43478 PCT/ US01/28D980 K687 ce
#22227 and 22230. At nonth 3, Mouse #22231 was given a third i.p. |nj ection

of whol e washed cells, while 2227 and 22230. were eac

and  suBAIHANLSYERY ¢rday §, QM1t9h2’éo‘\§¥“e]|"6‘§?‘é§?§u§)fm%‘ﬁ’loﬁmfé Pé%fgﬁtf%g Iglgﬁtl gen
in MPL+ o 3 were then rested for 10
days anWﬁé%q{t%?%’tg lﬁ%%ﬁs%ﬁﬁ? déﬁ‘ﬁar veg‘%?r%&g Cgl%zen cells for hybridom
fusi on, [pdge M&ZE?BSEGQS@@Z@B&:WM& ehglte. Sktr\dﬂﬂvﬁeﬂztdlleﬂ%dmn(dayy)) ligRass i ons

of 20 m crograns sol ubl e reconbi nant antigen together_ wth ég i njections
of 20 miaed dBr@prccatraionue] antigeespisi AahumamtgsgesTe inanHL B genene

v, 51 nbet R S e BRoBRLRE B = b PTG M@fﬁ@%ﬁdom gl
#22231 Ve gh upa 08 LB 05 BV T R @@ﬁé@oﬁm&@gﬂm

adj uvant 1.p hree days prior to harvesting spl een S, | owed by 107
washed MGM@&A@%&&H#T& eshiltsansishbentn EHﬁLﬁg@gﬂOm@lli@oncedaysoxpof or to
fusion. [208] Fusion. Spleen cells frommce #22227, 22230, and 22231 were
fused, iaRtgwrEmsciicdiaans luc mxihe seiEneScrog-pRd FHeR e Roskh0 deldhigharithaa P3 X63

Ag8.6.5 15 or SP2/0-Agl4, ATCC CRL 1581) by standard
pr ocedu;\tg & O%%utfq?\l}; Z;lgg) Cr?e 1988, Anti bodies, A Laboratory Manual, Cold

Spriing P{Bmiqomrb@mbﬁ& O Nyl @siBas. SBledloSped ﬁ&n"ﬁh&xﬂﬁﬁzedNﬁWeYﬁHrk ﬁls}éam@sbv/oet
al ., 1980, Monocl onal Antibodi es, Hybridomas: A New D nension in_ Biol ogical

Anal ysi Ag g csHaap dNed0 vodkesubinghibridomestsse screarsgddy Flnkdevfos gregistion of
Pr od | | NOLOGY, ed.
ZBOMuglhg ?A_O'é%r Iag‘?i"%()dle%é%ﬁ%%'}ggg.gggﬁgegﬁgﬁﬂ%g%%nc| scoAﬁlsa%WU 1984, ©

Met hods in  Enzynol ogy: Pl ant Ml ecul araBiead ogy ed. Weissbach and Wi ssbach,
pp. 766-780, Academ c Press, Olando, FL). | s were cultured in DVEM 10%
FBS, OPl (Sigma O- 5003)PTOBHE“(’@E)&’OC§£985W}’2‘3)JI%‘ﬁ'@oﬂ%SOrlgen Hybr i dora

Cl oni ng‘F_HCt‘UF‘(‘I’gE‘rT—I“GSO_OﬁTEr AT qums"ﬂreﬂ‘_’pp eIEnt 3 b@af’rceﬁéo the

f
medi um ¢aricn i i °n91 i Y11 To
B T (AT M A T SR A 1 Dl P

I dentl f T UAUTIAT J ’brl—I A2 xl’.rvu TROITTOATT uu
pl at es Ndﬁelbuvaﬁ%?lgynw%ﬁ%a&béd overnilght at |4 C with 100°pl lwell  Hufran
CD152 Mi-lg fusiBesifispeedilsy 501-820) at 0.2 gg/nl in PRS Plates were washed

and bl ocNewbei phadGgemspevifi¢ bPBS- Tween déntai nijng 1% BSA. Fdfty {ul of cell
cul tur e{super nat anitiveas:liadded fol lowed by a 1 -{ 2 hour incubation. Plates
wer e washesumbdrohenbéloaedpheshthlor |30 onaihour with 100 pl/well goat
anti - hutran gamma hegwyischal n conjugated to al kaljine phosphatase (Anti-hgman
gama ( C) FHicikack oPSubclpHRi0PRy 098) . PrgEes werle washed Thrg@ge  tines 1n
PBS- between each step. —Seventy si X hybridomas were 1 dentified that
secret ed gama positive, antigen reactive antibody. These clones were then

further (208 Y2&€fof shti-G-CSF IgG producing hybridomas secreted human y/human x anti- G-
CSF MAbs and remaining of hybridomas secreted human y/murine A anti- G-CSF MAbs.

Hybridomas producing hy/hxk antibodies were subcloned by two rounds of limiting dilution.
Further ELISA experiments demonstrated that 5, 3, and 3 wells were hyl”™, hy2", and hy4",
20 respectively.

EXAMPLE 7

Generation of anti-human serum albumin human monoclonal antibodies
[204] Cross-bred mice were immunized by intraperitonial injections with 50 pg of human
serumn albumin in complete Freund’s adjuvant (Sigma) on day 0, followed by immunizations

25  inincomplete Freund’s adjuvant (Sigma) on day 7, 14, and 21.
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68 30 JUN 2005 WO 02/13478 PCT/US01/ 15293 determ ne the gamm heavy chain
or light chain isotype, as well as the presence of contam nating IMJUN 2005
secreti ng‘,g%F,I@”gTabl e 4). Table 4 Analysis of heavy chai npdspiMpesysfrom1
hybri doma wells conprising antigen reactive 5 human |1gG antibodi es. Muse
ID# IgM1gG 1gG 1g&3 Ig& Inc lan. Al 1gG 22227 041037 08 22230.
9 25 8 PR03] 48eferdtion 2Adtiddbmhd. Shléhodys frbnPiBnmtunitzed mick wereXilsed td BpZH-7 76
Hybri doma supernatants were first tested for the presence_ of antigen

react i vAghusalls on dag 24gmlariujting kybsilomas were saaeinsd byt el Snetos Prasapt g’é%ff ed for

antigen_r ' - I . ?.
Capt ar ATl ptbAet (s iy Ten R AR RIom v SRS RRESRE
-reagent go@nhti=AibFgin hygaodrcidd Bybridshas 2ad keswloréd189-d3Hebfa&has @btetedrunman
kappa HRP (Bethyl # A80-115P); anti-human gamma 1 10 HRP (Sout hern Bi ot ech

#9050- 0BYmanaythimimuwantiepdprrain? ThiRPataSodickie that Brass dxed moOF0is@8Yerioatn i - hunman
.gama 3, H Squt hern Bi ot ech #9210-05).; anti - hul a 4 HRP ( Squt hern

3 ot e G GRoBT AEYLIERID RS ek PrARH oo Ao SR RE g b1 BURA FDB6S 0SS 1210)
Sevent Y, ¥8ickint O Bvd fhit GG ARkl MR BnRASGHybEd¥BAE SbidRE fRINS BouMPSTEI¥Eb IO
human kappa |ight chain antigen reactivé antibody, while 7 of the wells
wer e poKiOtmvesefvosre aui & ohantiaak. sl 8A0QIATbagVdtY btcad. Suit ViSotPp7: 16vi73r , 6 of
the 7 | anbda positive wells al so contai ned kappa |ight chain, and 3 of these

three wells were positive for contgg nating | gM antigen reactive antibody.
Because these contam nating | gM ant+ PEE Sfnaty have contri buted include the
| ambda |ight chain, there are between 3 and 7 1gG?. clones out of the total

of P 19G clones. Gdiatioh 3¢ 2BRIAARNPETTIRUSRoAATOEA HRBBRIS L O contribute
toonly 4 to 9% of the 1gG 20 positive, antigen reactive hybridomas. Cells

f rom 22[286) t Astig. POBNA segniprib enabditg wkisios prefemn congrsingsqglertces fram thierri ti ng
St abl o BHPPYSALREAAN VB, Mifa P GEEUBT B ea e BYP st o B Yok Ror 22
L R
Cl ones the fdlbstied spentésy @) Pasah CI& A-4 encoding amino acids 1- 190 (containing the

15  signal peptide, the extracellular domain of human CTLA-4 and the entirety of the presumed
transmembrane sequence of human CTLA-4) and ii.) murine CD3& from amino acid 52 to the
carboxy terminus. The amplified PCR product was cloned into a plasmid vector and the DNA
sequence was determined. The cloned insert was then subcloned into the vector pBABE
(which contains a gene encoding for puromycin resistance (Morganstern, JP and Land, H,

20 1990 Nucl. Acids Res. 18:3587-96) to create pPBABE-huCTLA-4/CD3(. pBABE-huCTLA-
4/CD3¢ was transfected into the retroviral packaging line, y-2, and a pool of puromycin
resistant cells were selected. These cells were co-cultured with the murine T cell hybridoma
BW5147 (ATCC #TIB-47). After 2 days of co-culture the non-adherent BW5147 cells were
removed and selected for resistance to puromycin. The puromycin resistant cell pool was

25  subcloned by limiting dilution and tested for surface expression of human CTLA-4 by FACS.
A clone expressing high levels of human CTLA-4 at the cell surface was selected (BW-
huCTLA-4CD3£-3#12). Soluble recombinant antigen comprising the extracellular domain of
human CTLA-4 was purchased from R&D Systems (Cat. #325-CT-200).

[207] Immunization. Three SC20/KCo5 cross-bred mice (ID#’s 22227, 22230, and 22231)

30 wereeach immunizqd by intra-peritoneal (i.p.) injection of 10e7 washed whole BW-
huCTLA-4CD3C-3#12 cells expressing the human CTLA-4 extracellular domain. This

immunization procedure was repeated two more times at approximately one month intervals
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AC1 0.44 24 5 21% 2E4 1.48 24 9 38% 1H5 1.39 24 14 58% 9C4 1.30_24 5 21%
6D11 3.24 16 10 63% |OH3 1.59 16 2 13% 8H4 3.14 16 7 44% 80513838 Ny
4A91. 35vWdoRB488% 10E1 1.17 24 3 13% 9F6 1.08 24 0 0% mMBOUILG29B6 5 31%
9B10 2.70 32 9 28% 10Dl 0.90 48 6 13% 136 1.34 24 9 38% 4C7 1.34 8 2 25%
1D11 0.97 8 0 0% 1B5 2.75 8 3 38% 4E9 1.36 24 1 4% 11H7 0.40 16 0 0% 2D%
1. 31 Zar wiceRPR228pad 223301 e\ tEng@the3, Mousa #23333d vaeosivabe thord iy 1wg¢tian @hcy was

obt ai ned., On ,subcl.onin it Qu t of .the 1 ri donmas conpri sed
s ¥ ile W ecsf’!llsh”é’i’z‘?%‘é“c&i L2aEn @?’égt?“s"?s‘%y%%%%rr’é%cg%d i o el ow). 70
3 0 JNboudWqs.83 3Ath32) riderbBEhdSPIso B RIBcdidbinentantiseh yPRIARAIYSI S of

human 1gG ¢ anti CTLA-4 subcl ones Mouse C one Parent Wll [gG x | g&K | gG3x

| g4 adjezpp(Biges Oay & M6336). The ppoywerdthen wsfedfor 10 dayspmppzbenmtgrdangc3x - - +

i %223p0ri02r|?08h$r995.t11ncg of spleen célls for h%gr:‘f S REfor, 478% 33220, 38 1 8F e cach
given tail vein (i.v.) injections of 20 micrograms soluble recombinant antigen together with
i.p. injections of 20 micrograms of soluble recombinant antigen in MPL+TDM adjuvant. One
day prior to harvesting splenocytes, these mice were given an additional i.v. injection of 20
micrograms of soluble recombinant antigen. Mouse #22231 was given 10e7 washed BW-

10 huCTLA-4CD3£-3#12 cells in MPL+TDM adjuvant i.p. three days prior to harvesting spleen
cells, followed by 107 washed BW-huCTLA-4CD34-3#12 cells without adjuvant i.p. two
days prior to fusion.

[208] Fusion. Spleen cells from mice #22227, 22230, and 22231 were fused, in three
separate experiments, with mouse myeloma cells (line P3 X63 Ag8.6.53, ATCC CRL 1580,

15 or SP2/0-Agl4, ATCC CRL 1581) by standard procedures (Harlow and Lane, 1988,
Antibodies, A Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor
New York; Kennett ef al., 1980, Monoclonal Antibodies, Hybridomas:A New Dimension in
Biological Analysis. Plenum, New York; Oi and Herzenberg, 1980, Immunoglobulin
Producing Hybrid Cell Lines, in SELECTED METHODS IN CELLULAR IMMUNOLOGY, ed.

20 Mishell and Shiigi, pp. 357-372. Freeman, San Francisco; Halk, 1984, Methods in
Enzymology:Plant Molecular Biology, ed. Weissbach and Weissbach, pp. 766-780,
Academic Press, Orlando, FL). Cells were cultured in DMEM, 10% FBS, OPI (Sigma O-
5003), BME (Gibco 21985-023), and 3% Origen Hybridoma Cloning Factor (Igen IG50-
0615). HAT or HT supplement was added to the medium during initial growth and selection.

25 [209} Hybridoma Screening. To identify hybridomas secreting antigen reactive human IgG
antibodies, ELISA plates (Nunc MaxiSorp) were coated overnight at 4° C with 100 pl/well
Human CD152 Mu-Ig fusion (Ancel # 501-820) at 0.2 pg/ml in PBS. Plates were washed and
blocked with 100 pl/well PBS-Tween containing 1% BSA. Fifty ul of cell culture supernatant
was added followed by a 1 — 2 hour incubation. Plates were washed and then incubated for

30  one hour with 100 pl/well goat anti-human gamma heavy chain conjugated to alkaline
phosphatase (Anti-human gamma (fc) AP Jackson # 109-056-098). Plates were washed three
times in PBS-Tween between each step. Seventy six hybridomas were identified that secreted

gammma positive, antigen reactive antibody. These clones were then further analyzed to
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22230 9C4 1g&3K - - + - 22230 10H3 1gG3x - - + - 22231 1B6 IgG x + - 22231

1H5 1gG h + - - 22231 2E4 1gG@x + - - - 22231 4A9 1gGx + - - - 2223f.JUNQa51
| gGAX - - \woth2/:22231 9B10 1gG x + - - - 22231 4C7 1gG3x - - perrusdpa3d; 1001, 1
lgd x, 1g&HAh + - - - 22231 10D1.4 1gG K, 1g&HAx - - - + 22231 1CE1 1gHAK - -
- -+ 22231 8F2 1gGx + - - - 22231 4E9 1gGx + - - [212] Thus, 20 different

subcl onegtyeiige tltainmeshesAlylcha® ¢tl1heshdis ésotype, Mnven aKtHel;ghiencehﬁl n, and are
fully human. 5 [213 Mbnocl onal anti bodi es were isol ated fromfive of the
subcl onetpniapbinkigenigs/] cacretisg cellgAdablad), 8H4, and 1 OF1) and tested for their
ability to block CTLA-4 binding to B7.2 (FIG 12 and 13). [214] Briefly, an
ELI SA plate was coated with a B7.2 Ig gflgrn protein at 0.7 g/m (100
Unel |') (see WD 01/ 14424, which is |ncorporated by reference inits entirety

for all mnmﬁ@@m&bvy ko wOwﬁs%mm@Ql@% Rene k&th@mBBa%ﬂeﬁ rk%e®RA for

30 mnutes. Antib was m xed with an"equal volune of bi6tin T abel ed
CTLAX 1 g (Ancell #501 030) at Gidnmo §¢Glantidodiesr e-i ncubat ed for 1 hr at
roomte aratiurao frgncfnrrnd to 1:27 ’) coa nrl E_1| S,I_\‘ nl ate .4|1u HQCUthed

for 1 hrll “PP&QE%#wvé]r?éwma§&@d abela 00laGmel |1g6t: bilesnl Serdin_al kAIlIES

phosphat asem&wkega@r d and Rerny labg 15-39-0) was[adgdeq and ingubated flor

PRNA i . A - I W O A S WA LA B
A\ | I—ﬂ?': LA \W | |g U El . L‘I’ D I VI. T ,?Q II),,I‘ J JU)’ CUYUITTC CTIU 1 ] UT1 VCT 3

absor bance. 2423405._| t 1 bady 2001 i CTlA-U 27113710 JuN 200523 wo

02/ 43474_PCtows01ilasdoal spdeilfi &lh ﬁ | ) '17(s=e732/\D 017 14424) ~ Affti body

isotypes are 1H5.1 (y'), 4A9. 1 (y,), 4cC1i. (y4) 8H4.4 (y4), 10El. (y4%
and 10Dl (y'). 21*5%5_|brr1*9m1 pPepHetais tﬁtfafeetsd fo1 His ;aﬁencaAé ntigest Beqigt e

bl ocki ngSea#nti WF‘@‘SE Supgmtapty Vet thep ated fogppigengprgtive hapm Fe6 1 flelm O de Breler,
nonbl ock%“ﬁg‘oasﬁtlﬁ’do%@%%m glq‘tdl“mi@c d “TB‘ ﬁl-‘*‘B1 i@f@%%ﬁ\b‘ %%efelet&telfﬁi‘ﬁe%sfa““ -human

antl CTL mz‘P %?n}{? "‘&h é %j[r09 1_ H}tg’t”@aéjr';n mn‘%s el 15 F% “ami’§9‘5
a utnem Bloigc 92 T H%Fh fnaarg' mma 4 1orec 23) :
ty

Thus CTLﬁm’? LES GAILD glolé§8 » B5TAR A WWan age t

i nmmunogent Ci (0] .
[210] Seventy five of the 76 IgG antigen positive wells ware also positive for human kappa

light chain antigen reactive antibody, while 7 of the wells were positive for mouse lambda

15 containing hybrid antibody. However, 6 of the 7 lambda positive wells also contained kappa
light chain, and 3 of these three wells were positive for contaminating IgM antigen reactive
antibody. Because these contaminating IsM antibodies may have contributed include the
lambda light chain, there are between 3 and 7 IgGA clones out of the total of 76 IgG clones.
Thus, the endogenous mouse lambda appears to contribute to only 4 to 9% of the IgG

20  positive, antigen reactive hybridomas. Cells from 22 of the 76 positive hybridoma wells were

.then re-platad at limiting dilution to subclone individual monoclonal antibody secreting

hybridomas. Stable antigen reactive, human IgG subclones were obtained from 19 out of 22

of the 1° hybridomas (see Table 5 below).
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[213] Monoclonal antibodies were isolated from five of the subcloned hybridomas (1HS,
4A9,4C1, 8H4, and 10E1) and tested for their ab1l1ty to block CTLA-4 binding to B7.2 (FIG.

12 and 13).

[214] Briefly, an ELISA plate was coated with a B7.2 Ig fusion protein at 0.7 pg/mi (100

pl/well) (see WO 01/14424, which is incorporated by reference in its entirety for all

purposes). The plate was washed and blocked in PBS-T + 1% BSA for 30 minutes. Antibody
was mixed with an equal volume of biotin labeled CTLA-4 Ig (Ancell #501-030) at 0.2 pg/mi

and pre-incubated for 1 hr at room temperature, then transferred to B7.2 coated ELISA plate

and incubated for 1 hr. Plates were washed and 100 pl/well of streptavidin alkaline

phosphatase (Kirkegaard and Perry Labs 15-30-0) was added and incubated for 1 hr. Plates

were developed with pnpp substrate. Inhibition of biotin labeled CTLA-4 binding to B7.2 is

plotted as antibody concentration versus absorbance at 405 nm. Antibody 10D1 is a CTLA-4
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15 EGFR specific antibodies included four 1gG x, one Ig&t: and on Lﬂm
anti bodies. EXAMPLE 10 Rate and Equilibrium Constants for Purifie 0 0

| g&x Mowacl2onals Anti bodies [225] The hybridonmas were culPCarEdiiseoe RDF
containing | % Fetal Bovine Serum (low 1gG. Human MAbs were purified usi ng
Protein G colum. The rate equilibriumassociation__ 20 constants of th

pur i f ispetifigbeminie@ Car V@184 bt Angbadsusply Paeterii nk oy 1hsiAry! Bh)\é*é?rlelzooo

i nstr r CD4: Fc (1600 RU) was inmobilized by
coval Zﬂ‘?%{lgmﬁaoﬁqﬁ%ﬁl’é&@g}@%ups to the sensor chip surface of a

Bl Aconej0q wd &t the %ﬁﬁ)ocﬁ@scam £ 400)0e1e FRGIdto BeDlbdkeid Mattoans; add@ree

nonocl onal anti body was flowed over the antigens. The chi p _was regenerated

W th GHQL s, ksl IBEi)‘Wﬁre(pr]ld toshe mmblagkivpcarpibodies FliGetd\eaddiy. resi dual

T R N e e e S S

di SsogralhA8l, 1oem./ @Q})'H@ﬁ eI oded se KAGik] uﬁ&znq% %Yﬁlerﬁe&h&YnS%‘l@ sof t var e.
The Ka was dérived by dividing the kassoc by the kdis,o,. As shown in

Tabl e22Be[Thws Cllihe's¢ antibodiss eanebecisap as abIaéguwanttthmceeasomeaxmedncfg@mouﬂy@frmr i ne
anti - human G CSE , .Gl gne 3 111 (R&D) ne anti 0 ,
Leu3a PR 35CHGe %fn@ 8165 UN%@@S% a\r/é?‘g?; 21% qﬂé:b/eﬂ%%’l%@ f%@t?) Rat e
and EqublchPbé H&Hlﬁ'ﬁﬂ&te%% §1tlf1é}r01cfé%rdrfsirﬁﬁltdﬂ%8@§1'y 'lg@&éﬂ{b&b@an'\é%%gaw #ss Vlouse
Antigen k,ss(Mrs) dissoc s ) . M) Doubl e- Tc/ KO G CSF 4. 1x10°

3.10x 1 0afigty t9acaises ag@ trdBUnd:me fdromh @al@rse@mum@resp@m@ ate. W@mgfcial For | g4

Cr oss-bred 1D 2. 8x10,. #21 s-bred GCSF 1.1x106
2. 0x1(5’xa1n81649<’%§t10‘:¥2‘g5"ra§ C&E%?rfyr%él“@- li‘?ﬁg}% %%?Tﬁf BSOS | gG
Cr 0ss-hHe&halChhcdr.6x10" 5. 7x10-' 1.3x10 3316.111 Mouse Wld-t e G CSF 1.5x10

2.3x10 6.3x10 Leu3a Mouse Wld-t e CD4 2.2x10° 7.1x10 3.1x10 5 EXAlVIPLE
11 Ger{al’élt iGHL o4 artibodies natd(ﬂs«z))e wpekto[met-miotulate avElckLl kirsited ramune

i mmunaql ogi cal,., t ol nce gvo tiv - agai nst .sel f-ant usual |y
o evontEr s natsaeRkiR R B Srtheh SRt bR B B S CERE RS (oreron
anti gengbody P ple, 1@&kdm@ﬁ@.§1@&@@§oaaécew&h hti WTIK -4l @ETHck €8¢ tHeOvdldiRge of
murine counterparts. Mduse. 10 nmonoclonals that bind to conmmon epitopes

bet we e thaaniiodnt qagenhlb&ﬁfdcqlh@phfeﬁmqwd asitiafor peents hexingghe saee ul  because
e 8 L hFRESHA LB 545 BB R L PARBG 00 1O B
soluble IgG, and a CTLA-4 agonist when highly cross-linked. Thus multivalent forms of anti-
CTLA-4 antibodies can be useful therapeutic agents for immunosuppression.
20 [218] In addition to linking to latex microspheres or other insoluble particles, the antibodies
can be cross-linked to each other or genetically engineered to form multimers. Cross-linking
can be by direct chemical linkage, or by indirect linkage such as an antibody-biotin-avidin
complex. Cross-linking can be covalent, where chemical linking groups are employed, or
non-covalent, where protein-protein or other protein-ligand interactions are employed.
25  Genetic engineering approaches for lhﬂdﬁg include, e.g., the re-expression of the variable
regions of high-affinity IgG antibodies in IgM expression vectors or any protein moiety (e.g.,
polylysine, and the like). Converting a high affinity IgG antibody to an IgM antibody can
create a decavalent complex with very high avidity. IgA, expression vectors may also be used
to produce multivalent antibody complexes. IgA; can form polymers together with J chain
30  and secretory component. IgA; may have the added advantage that it can be additionally
crosslinked by the IgA receptor CD89, which is expressed on neutrophils, macrophages, and

monocytes. Alternatively, because approximately 2% of the hybridomas generated from the
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adm ni stration of these antibodies can be easily studied in nouse nodels.
However, it has also been difficult to obtain mouse monocl onal antd bdtl &b
agai nst sygh,qoppgon epitopes. As 15 described above, the cgoggshyrgdym ce of
t he present T nvention can be used for obtaining human nonoc ona( ant i bodi es
agai nst various human antigens. However, in certain circunstances it can be

di ffi cubto/K@ Bhdradshbrad iEiBe RNeA| Bred sitaRicahdy @séde ddictly eyndrate i Highdno
wel | -conserved human_antigens or that cross-react with nurine counterparts.
Thus, ilglaliebtypepntidsHedt4 BKibpde i nvention, additional cross-bred nmice of the

i nventi r QVI i i : %,’H_?c :
i nacti v@‘{i gg K%Eﬁelgl)é %ﬁ%é%o%eg”éég%cgﬂi%g ﬁg{r%? %ﬁgrgﬁéfr?{)% -b é‘%ﬁicg m é%s,to al | ow
.for theCcUenes abmptisiaf antibati¢sonak lsasd twdatbnes/etihgdin@epitbges onel TL L£dNOREVEd
antigens or that cross-react with their nurine counterparts. Bi ochem cal
and gen®ttibedy ingHohs praparetierecamapingfwo kigdiag sifes capRingsteitpipole@deshior for
.1 nmunog | 1 9).G LB), Lohipi | - | i A0 red
t hr oug hbg%% godffngga ?’%@E%@ Ltggrf“f)%éelg g@ mgtilbcf’ %&%9 H%gglggaﬁ%%ﬁttbgﬁlﬁé 51%%%88 nponent

i n prevesh il (idvee LBt BeRGtatilcl@ire kaTfmmi [ge Chaters, thekebeformling a d&fplex Nat ur e
379:346-349). Animals deficient in the FcyRIIB, the inhibitory Fc receptor,
have gehéFart renithe sgH andece) Hivt rypugnsdaepopised tathe heslyin ahidd, fedurapimati on in

"R S A e MR SRR 200 o,
exanpl epolltlenalnutibodiessiasy similanhg@dsiitd thelho¥vatene plepagebngd Jaeribed {oveV) , but
not wild-type mce, showed el evated autoanti body responses tqQ nouse C 1V

( Nakanuf%PYATh@*@foa@,, popdent 91 pelyplonalpreparatipps 9§ ang §HLA-dapEbedics agasefuhas
been nogr rt. dy r t. ) ysed for
effici e%"tf%g‘?“d%iﬂ%ﬁff"%?@?‘ 'gﬁ%tg g’é’ct ?Pé@ r'%@p ocC g%a{f&élmeﬁg?ﬁlgéss%m%ver, t here

has beemediatddeoT teltichoaniat tiad CTDAet fdceptentSoptetkidtipla3rvidischsegtlint krmbe | onal s
that bind to both hunan antigens and murine cqunterparts in m.ce. [227] As
descr i bEeRteENTNE SYqRePtryAlgnt BT Rolyslonalprparatigns @iaptibpdissoaduds st immeof t he

i nventi g ,ggg%@' ton.of 4 E.QHJ ligpt cross-bred(Fc) mice wth bovine
C 1 Wel ?lg?atbe’ I nbﬁ% eﬁunlaﬁ’ an??ﬁo y arlglg'ponses agai nst both bovine and mari ne

C-1V. Hybridomas secreting human nonocl onals that bind to both bovine and
murine C-lv can al so be generated. EXRPEflo? e, the cross-bred(Fc) mice allow
for the production of human nonocl onals that can bind both i mmunized

foreign antigens and their rine c ter The c¢ross-bred(Fc) mce can
al so be useful for obt ag’?f‘f‘l’& Wﬁﬁﬁr‘?%‘bﬁ'g%ﬁ%ﬁf’i@ﬁi%s agai nst

wel | - CO;I’:?,Q{ V B6ti dEn. IR RElubM pedRAPZ M factdR redebfor FEBRRY BrokNRek Ayt
(Fc(-/-)) (Takar, T. et at, 1996, Nature 379: 346-34 Jl)were provi ded by Dr.

Toshi f uedrcimagaiA43tatedlk wasiwptadredi frgm Sigpahemictheo KE3641)) Thedhwmar ce were
mat ith fe C -bred. nm.ce escribedin I .
ot S 1 BRI B AR R IE R e B ot o8Ol
exam nedRiby1535h.| TSRS MrTd-+ATRY adfuvaeswhd Siedined fibna®ipha Chenfedl @yPEH596).
FcyRI I B- knockout were 20 determ ned by PCR analysis using the three priners
as fol | B3] Immunization. Two SC20/KCo5 cross-bred mice (ID#’s 22232, and 22239) were each
immunized by intra-peritoneal (i.p.) injection of 107 washed whole human carcinoma A431
cells. This immunization procedure was repeated a month later in both mice. At month 4,
25  Mouse 22239 was immunized with 25 pg of soluble EGFR in MPL + TDM adjuvant i.p. ;
* rested eleven days and then injected with 10 pug EGFR in PBS i.v. plus 10 ug EGFR in MPL
+ TDM adjuvant i.p. Two days later mouse 22239 received another 10 pg EGFR in PBS i.v.,
and the following day splenocytes from mouse 22239 harvested for fusion. Following the
first two injections with A431 cells, mouse 22232 was rested for three months and then

30  injected i.p with 10" A431 cells mixed with MPL + TDM adjuvant. Four days later spleen

cells were harvested from mouse 22232 for fusion.
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neo, 5'-CTCGIGCTTTACGGTATCGCC (SEQ ID NO 8); 5'ECH, 5'-AAACTCGACCCCCCGIGGATC
(SEQ ID NO9); and 3'ECl, 5'-TTGACTGTGGCCTTAAACGTGTAG (SEQ I D NG 1@ 0 JUN- 2005

[228] Gepeyigi;PNA sanpl es prepared fromtail biopsy were sybjegdgdsis@ PCR
usi ng 25 Anp |Taq DNA pol ynmerase (Perkin Elnmer). In the standard reaction

m xture containing the above three priners (0.5 pMeach) the sanples were

anpl i f =) onsidh. SM@E@SGH@@O@Q&C&TM%Q andQ238% wate fiked, idAwoaepatte72C ( Cene -
Anp PCR system 9600, Perkin Elner). The band size iven by wild- tgpe allele
and hompeyigoenss, avitlepidhesitee B3 Ke5pAah 6 5332 T CRds hatdimensy #2PRa9For g e

Fenal o 50 ibCe SERETRE TeThe kst 5i! PR Pkt o

(-1 +) 1 stafddrd/prdcedBfd ousipleAGhedaapt gised for further breeding. Finally, mce
(cross-bred (pFe)) whose genotype is hCF(SC20)/KCo5/ CNVD or CM2D (-/-)/ CKD

or JKD[324] - Hiybaidowfa- Jeremmneg. disteanirgiprotebireefon iGIR 3ybriduNa206s: smat)w 43478

PCT/ USQl / 4529 I I th -bred(F
i ce valkise Bt oF MRCE b ghin ESmRisdb e 1oa wids Ohnd Miadsomh st see )
Exanmpl gvéhidetOMBLE oLl &?wmﬂ s%mb@é ESFR a8 i Yidfml M PBS' PRER we%éran

monocl onal antibodies * 5 [2 | mruni zati on of antigen. Bovine G IV

(Cell ma\taslued add)blmasedoxbttmlﬁ@qil/meﬁrﬁﬂsﬁi—ﬂt\xaen@ehﬂaatxng]l% BOA. Thizy @l ocaloulinion
(3.0 in eutr al addi n (final
concen ‘rlpft“im&ﬁr}t ‘B%Sf df@% ﬁélawr Bﬂurljrné ‘°§ Eét‘?fv‘ﬁ%gw%h’gaﬂ @h{g%& i ce

anth Cr a8 46 ie E‘Sxﬁ%ﬂﬂ(ﬂ) k’l/ RN o8 8@ thligh bahhnaREey Whiid c%ﬁ%ﬁ*?lgs t%’{mﬁ)' v

emul si-fied in CFA contai ni ng cobact eri um t ub&rcul osi s  strain
Pur e 1elk@heerpbadphbiade$Anti-bemahtgdimma (fheARiJeeksnariel Bb054-088 ntPlathewswme

L
191: 899{11%%)166{4%?19JE@PK%EE&ﬁB%ﬁHQ&ﬁ@swa% FThERne PEOHMNaR &R 128 add e days

58. Antigen FTeactlve gy In the serumwere neasured by ELISA as
descri becise 23 hhdidriscetpecive] Nadkatype apalyds ofihedteany and ngﬂchains &xpe Med.

#QZL-L% 33%&%35%@@&“ Reke ?esé tﬁP&ﬂ@eﬁG%ﬁ@ﬁEg@q&fﬁé@%ﬁ ‘FH 50 gl / wel |

of a 20 g/m solution of bovine C-1V in PBS at 4 degree overnight.
Antibodies to nouse G 1V were detiegisfpi fphe use of the Bl OCOAT cel | ware
nmouse C-1V 96 well plate assay (Becton Dickinson Labware). The dil uted
serum (1: 20- 1280) was added at 50 |/well and allowed to 20 react overni ght
at 4 degRede aﬁdéiqlnéhbsiuueCenWastee@rd’hdifg@hHumd Ig@nmomg@@ﬂeéntib@b%d to

hor ser ero &{ﬁ A 17%%3D hour hed and
ovel o bl aTher A EERS SRR G roP SPFeRT A TRE S0/ T S5 DA SHaP re

(Sum t p4\w). Bakedd R@b%er&%@iﬁed usfﬁh@r@nﬁt} &déni ITHEste @@Qh@ﬁhﬂgas%mauon

m cro- pT ate reader (Arvo, c Berthol d Japan).

20  constants of the purified MAbs for G CSF and soluble CD4 were detenmned using
BIAcore2000 instrument. Human G-CSF (120 RU) or CD4:Fc (1600 RU) was immobilized
by covalent coupling through amine groups to the sensor chip surface of a BIAcore2000
(BIAcore) according to manufacture’s instructions. The monoclonal antibody was flowed
over the antigens. The chip was regenerated with Glycine-HCI buffer (pH1.5) or 4M MgCl,

25  toremove any residual anti-human G-CSF MAD or anti-CD4 MADb, respectively. This cycle
was repeated, using different concentration of MADb. The binding to and dissociation from
antigen were determined using BIAevaluation 3.0 software. The Ka was derived by dividing
the Kassoc bY the Kaissoc. As shown in Table 7 below, these values are comparable to those

obtained for the murine anti-human G-CSF MAb, clone 3316.111 (R&D), or murine anti- -
30 CD4 MAD, Leu3a (Pharmingen)
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Specific human y auto-anti body response to nouse C-fV were observed in th
serum of 25 cross-bred(Fc), but not cross-bred nice. Enhanced resp&%dﬂMR%
bovi ne G W\ messersobserved in the serum of cross-bred(Fc) ma@eu$FG&I314).
12311 Fusion and Hybri donma Screening. The m ce were given an additi onal
intraperitoneal (KM#1l: cross-bred, FCH#1l: cross-bred(Fc)) or |ntravenous :
(KM#2: cross-bred, FCH#2: cross- bred(’F@lﬂ)e i'nj ections of 150 g of antigen 66
days |l ater and een wer e vest d s | | een cells
frommce were ?f?r%t D\fﬁ? P 8?%’93 @él "?‘glpgr/%%" ﬁtg gﬁgstandard
procedures. The cell suspension were inocul at ed into 96- weII plates at 200

hous iUyl SPLSTRRRES] P R O 3Ty

Insuli 528 H
suppl ement #hvas jaddiEGit o tﬁh)wbtdeuIﬁQiurle@SlFm ti aﬂ 1>q1|00wt i aznldd@el ecﬂpiﬂho The

hybri domas#ser e| scig@ned, Doubld-B&KOTq IGESE f|y rﬁy%tlloﬂ_omas Ssaadﬂqtl npOxbiS ¢
-G 1V, ELTSA; plategpdNUnc NaxssefR) Vierosgat ed syemhi ght 189x14°dggege1od th
50 |/ wit T pquSel - (S Ui ORI 120G €F0T M 1 {3 HBS. [FLldafof a7 saghe

olal

[DCITP
o ot o o S 4—-———\ N —r

EAR N o il Tt 2 bl i IS T o
successfuli% subcl Htad b I Cress PR dill ubilh dsed e & RAXdR | EARIE &

K<

Pr oducti B 6dfl lant Mewst| agen WildepeV nDr@o@IS@ncll dntA190di ds 2.3d8i t ilveswd 4
anti - bgvilei3ay anMeuseuse bWildowse 1[D GDKIN44 22x18°0 i[p 7. IR 1 521010V
FC#1 16 O ip FC#Z 85 2 iv 10 [232] This data shows that the cross-bred(Fc)
mce_are useful for production of human nonoclonal antibodi es agai nst

wel | 2conserved antigens or epitopeEXAPBIEThe present invention is not to
‘be limted in scope by the exenplified errbodl ment s Whl ch are intended as
illustrations of single asp%%;lg Qfon &ecrb d any clones, DNA or 15
am no aci d sequences which are unct ona (Sgl valent are within the scope
of the i{2agntlt tnvell hatedthav ainotslcpindi ti)le(rmqpmsdsfrpadﬁmtlymgemsl wihf-amigadei ti on

to those described. hefein w || econe a rent to those.skilled in the art
fromt hélsvaﬁfyegsmﬁm@ééepml?w oD RAah anﬂ%ﬂdi%a A KQyEign antigens

modi 1 CaiHRB8nREPadilSENMAGELIR: lﬂhiarw Id%hﬂcél*ﬂ@ 1RORE nffinkRBuARRSRECH I RE&I TS
It is also to be understood that all base pair sizes given for nucleotides

ar e 1@ppmuodogimelsghat tnéto Qﬁmmsedprftcmes parvpesdanoh adigens aptd thair g3 Al

i | n n n n | Y re .her i_ncor por
pub Cat 2 t%rp%rtg cgr?' %g ngefgpbe%rargsettﬁe gm&n%dacu? (s)eq%efafce% n eeac\{we s?tg oPgroafEl%d by

antigens tend to be well-conserved. In addition, any effect brought about by the i vivo
administration of these antibodies can be easily studied in mouse models. However, it has
also been difficult to obtain mouse monoclonal antibodies against such common epitopes. As
15  described above, the cross-bred mice of the present invention can be used for obtaining
human monoclonal antibodies against various human antigens. However, in certain
circumstances it can be difficult to obtain human monoclonals that have the ability to bind to
well-conserved human antigens or that cross-react with murine counterparts. Thus, in another
aspect of the invention, additional cross-bred mice of the invention are provided in which an
20  Fcy receptor IIB has been inactivated. These mice, referred to herein as cross-bred(Fc) mice,
allow for the generation of monoclonal antibodies that bind to well-conserved antigens or that
- cross-react with their murine counterparts. Biochemical and genetic studies indicate that the
type [IB low-affinity receptor for immunoglobulin (Ig)G (FcyRIIB) inhibits cellular
activation triggered through antibody or immune complexes and may be an important
25  component in preventing the emergence of autoimmunity (Takai, T. et al., 1996, Nature
379:346-349). Animals deficient in the FeyRIIB, the inhibitory Fc receptor, have generalized

enhanced antibody responses and heightened inflammation in all antibody-mediated classes
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reference in their entirety for all purposes to the sane extent as_if eac&r
were so individually denoted. 78 30 JUN 2005 CLAIMS 1. A nouse capadiell

pr oduci ngoheamns ant i bodi es, which carries an transchronosb@EUSEGHR?d si ng an
unrearranged entire human anti body heavy chain | ocus and the centronmere of .

human chronosone, 14, and a transgene that s in into a nouse v
chro m@%ﬂﬁ’eéﬁﬂlsﬁ’é’étyéﬁaﬁ%ﬂnéé—i?%dg&[ ﬂ{m&% 6a15(?’f“66§§5 %?gﬁf‘ 550 ﬁaf ﬁ’_‘qf?@ﬁ’sthe 2. The
nouse : - -1, C : a

(T agme et Ml Aufitd Wi by @y Redd ot T BN THRIONRIBATPY b2 % herein

t he tr sinsoddrebevasdnmitomitibofly agppemes 6 mohsm@&d VeliNaemsonés. 244/, L000hé Ampuse
according to claim

1, wherein the transchronosone i CF(S . 5. The nouse
accor dig 1989929 08)1 Howeaere thera hag Regamogepost %mgrmsﬁgieﬂﬁa%g&g% Y hg t he ‘

P e R L S
unr ear gRrged beedrao répviri datdynstiaghy effiehait prdduction bShimnmenodsidldtdy bindght

chai n kappa_ | ocus. 7. The nopuse according to claim1l, wherein the transgene
havi ngta prih iman Artagrps and RS CONAICHRAE NYER- chain | ocus is a KCo5

transg : u apapl roduci n_antibodi es. whicch carries a
human ¢ Jo%ﬁé%%?%ﬁﬁﬁﬁg%%@ﬁ@ugﬁﬁdlfl %%Sh%%il%gﬁf/&?:%é%fmﬁgaqﬁnhﬁ ocus

t r ansgaRRntidiCeBmuPizafiBh oOAHESR s AEHP s NBrddOF G Inficdth BREIAT IV telfigited in
transchronosone is a fusion chronosone conprising a fragnent of human

cht®nmobumen antitedy responsdsergeimst bathibomne grrd niuragriedY . Hyoridormas sgogtiogaccor di ng
to clapm1, wherei he.transchronmosone, furth conpri ses an . unrearranged
puman BREFBBUOTIPGRE S0 i et Sse A U e EaTarsh bty m 1.

wher ei ThéRe reaHs ErodilbidaPry) MR8¥ o6 18} thelR6diktidn @f hathah BR%bclONEs R $8n :
antibody light chain |ocus are inactivated. 12. The nouse according to claim

1, whebwidbothienmpuiged fneighsaligersaand thtinmuring countamerts. 7he3nogtied@ob  t he
mouse antd Pa%%sloiﬁ]eqf Eg@@&&nﬁno%ﬁn%rﬁoh&g{}ﬁél‘éﬁﬁ c%éeséagqﬁienl{‘ﬁgl{f%ﬁ%ﬁecacor ding

to clarml, conmpri ses a nu ion o ( “I'ncreases the
| NT3INE ahRERO NI R e thd nl O fod &l F A RITBIREo JROUSE cRFGPITAKRY T & 41, 2D98,13, wher ei n

the nmutation of a gene that increases the
Nature 379:346-349) were provided by Dr. Toshifumi Takai (Tohoku University, JAPAN).
The Fe(-/-) male mice were mated with female cross-bred mice (as described in Example 3).
The retention of the KCo5 transgene and hCF(SC20) in each F1 individual was examined by
ELISAs and PCRs as described in Example 3. Genotypes of FcyRIIB-knockout were
20 determined by PCR analysis using the three primers as follows:
neo, 5’-CTCGTGCTTTACGGTATCGCC (SEQ ID NO:8);
5’EC1, 5’-AAACTCGACCCCCCGTGGATC (SEQ ID NO:9); and
3’EC1, 5’-TTGACTGTGGCCTTAAACGTGTAG (SEQ ID NO:10).
[228] Genomic DNA samples prepared from tail biopsy were subjected to PCR using
25 AmpliTag DNA polymerase (Perkin Elmer). In the standard reaction mixture containing the
above three primers (0.5 pM each) the samples were amplified for 35 cycles: 30 sec at 94°C,
30 sec at 62°C, 30 sec at 72°C (Gene Amp PCR system 9600, Perkin Elmer). The band size
given by wild-type allele and homozygous allele are 161 bp and 232 bp, respectively. The F1
male whose genotype is KCo5/CMD or CM2D (-/+)/CKD or JKD (-/+)/Fc (-/+) and female
30 whose genotype is hCF(SC20)/KCo5/CMD or CM2D (-/+)/CKD or JKD (-/+)/Fc (-/+) were

selected and used for further breeding. Finally, mice (cross-bred (Fc)) whose genotype is

hCF(SC20)/KCo5/ CMD or CM2D (-/-)/CKD or JKD (-/-)/Fc (-/-) were obtained. The serum
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i mmune response to autoantigen is the inactivation of the Fc gamma RI I B
gene. 15. A nethod for generating a nouse B cell expressing a human3d 0 JUN 2005

ant i body ey gd17s conpri ses: preparing the nouse of any one@fushaism 1 to
14; and obtaining fromthe nouse a B cell that expresses a human anti body.
16. The nmethod according to claim15, which conprises the step of immunizing
a nous eexpistion devstseddtueram Igad aad kiigéme cro-brad(ie) maet Veor cgafined tokr a

hybri doma expressjng .a human ant.i bod whi c conprises: preparing the nouse
of any Gt 1?:?"&1“%% 1 Qs ?g%f%égﬁ‘%/ﬁﬁa‘??%g‘?the nmouse a nouse B cell that
expresses a human anti body; and fusing the B cell with a nyeloma cell. 18.
The met hod according to claim17, pASPIGRARri ses the step of inmmunizing a
nouse W th a predeternm ned antigen. 19. The nmethod according to claim18,
whi ch further conprises the step of screening the hybridoma. 20. The net hod
accor di ng t oGeneration%f antemmiuse tipe 1V tollagembiunsnswpnedlenialfantibodéesaf f i nity

of t.he ant i.bqod ai.nst 4 he td 21, net hod .fo r ing a
nucPei cﬁggf SIHEHB’B@C{?% Qggﬁﬂﬁﬁ% éa%’t‘?%@éf@%&?ﬁ?mm)@ﬁas Ogjg%?ci gg@%ﬁﬁepari ng
the nousgh, BRY TRYE-I sdih@oiTs. ¢ nicfinllih 1 RN #C) 519 3B) Gk nSueN ey didi human
anti body fromthe nouse; and Isolating a nucleic acid encoding a hunman

ant i bodimhda@Hf(fioah comeerBragioin) beforeemulyifying ovith Iretnd sadjokantsCrsiss-direted by
fusing the B,cell wt el oma cell.. 2 The. net hod cor dj to claim21,
whi o cBHtpeRS GEsE R E D e MRS 2 e B0 At O R BOR i ¢

pr edet egilfigdd AEF A& BntdBing MFeoBBEBATALEL ALY strin H, R Whio PORS €i n the
nucl ei ¢ acid encodi ng the human anti body chain encodes at |east the

varlilabl €hsreigialdndisirics, hidoa hgrmich odye heasted at e samedecdtioghwitic hdll mg 02€-IVThe
t hod di tq claim.21, .ej | gi id di the h
rechod SSERLE hRA Byt Ch A IRERL 7 10 DRI\ S RAEBS AL B

chai n. 2@, JAEweiadidegogppeshiici ng a human anti body, which conpri ses:

prepari rig the nmouse of any one of clainms 1 to 14; obtaining B cells
expr essizdB] ahwmeeah Respdnsesip micsobetinnyascotigeteépr dars - Sdigdh mpctiveiuman

ant | body, hal 0 FMLNC B Collo ot 8, MOULIGNE 68l Liatletnl dog AkSdDY

15 A.etal,2000,J Exp. Med 191:899-905). Antibodies to bovine C-IV were detected in a 96-
well microplate assay (Nunc, MaxiSorp) in which wells were coated with 50 ul/well of a 20
ug/m! solution of bovine C-I'V in PBS at 4 degree overnight. Antibodies to mouse C-IV were
detected by the use of the BIOCOAT cellware mouse C-IV 96 well plate assay (Becton
Dickinson Labware). The diluted serum (1:20-1280) was added at 50 ul/well and allowed to

20  reactovernight at 4 degree. The wells were washed and goat anti-human IgG (Fc) coupled to
horseradish peroxydase (Sigma, A0170) at 4 degree for 2 hours, washed and developed at
room temperature for 30 min with 50 pl of TMB substrate (Sumitomo Bakelite, ML-1120T).
The OD at 450 nm was read using a micro-plate reader (Arvo, Wallac Berthold Japan).
Specific human y auto-antibody response to mouse C-IV were observed in the serum of

25  cross-bred(Fc), but not cross-bred mice. Enhanced responses to bovine C-IV were observed
in the serum of cross-bred(Fc) mice (FIG. 14).
[231] Fusion and Hybridoma Screening. The mice were given an additional intraperitoneal
(KM#1: cross-bred, FC#1: cross-bred(Fc)) or intravenous (KIM#2: cross-bred, FC#2: cross-
bred(Fc)) injections of 150 pug of antigen 66 days later and spleen cells were harvested 69

30  dayslater. Spleen cglls from mice were fused with mouse myeloma cells (Sp2/0-Agl4) by
standard procedures. The cell suspension were inoculated info 96-well plates at 200

thousands of splenocytes per well. Cells were cultured in DMEM, 10% FBS, Insulin, IL-6.
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i ntroducing the nucleic acid encoding the human anti body chain in;géﬁ
desired host cell; and culturing the host cell to produce the hu JUN 2005
ant i body WQ62/43FA® met hod according to claim25, which conpPfEES0/KEI3t ep of

i mmuni zing a nouse wth a predeterm ned antigen. 27. The nethod according
to claim 25, which conprlses the step of claoning . the nucleic acid gncodlng'.

a humariAntar bblosurshementivascidded xihe sasiign d\%@égé?ltlalzgowﬁhén%fi FdtPradE6r di ng
to clai fLEPm\é\hglreﬁ]&réé?lgd %g%ﬁ's% 351 0e 8 P?%gbx{:@orﬁﬂesela{é &%'@WVEE N

encodes e variableé region o unan an and whic

conpri Zeaeg {Iem&trqax@foga)lwﬁwwgea beemadﬂtabh degreginith ﬁ)‘i‘ﬁlld@émﬁldu@eb] id to a
desire human anti bo constant regi on sequence. 29. The net hod accordl ng

to cl ai(fes:, et atfth Mn%@sPBS,eﬂftY 15 of ol @RW}?GPPW@TI&m wakaddest ilevonost
cell.. 30 he met hod,accor.ding to n the,host cell is a cel

[ Tnd ddpPuBRR Girraed Raansve g0 SeheTatiraue ARk Wye s ere Fomee Shagr ot n
the ho I I | s, CHO
O e s T DLl g LA VY
renal cells, BHK cells, nouse Sertoli's cells, African green nonkey 81 3 0

JUN 2005 renal cells, canine renal @Tables$ buffalo rat Iiver cells, human
pneunocyt es, hurran I|ver cells, nmpuse mammuary cancer cells, TR ceI | s and

nyel oma cel | s.- 32 Preducties HBEI“%‘(?@B?%‘?%@’PFJVC‘P&PMIQBQ Wi t he human

antibody is a nonoclonal antibody. 33. The nethod according to claim 25,
wherein the hurmari anti body is sel ected Posinivé§Pells 1 gD, I gE, 1gG and I gM| 34.
The nethod according to claim33, jwherein the IgAis Ig or 1gA2. 35. The
nmet hod |accordi ng |t 0 chalyevas, hy\/nerei n t had-goubsh) 93, [g&X, 19G& or | g@&4.
36. The NMettekD #dcordi ng to cl ai m{25, wherein the humanjantibody is a ,
fragmeitconpri 9 P . ; gto
cl ai m 25, arein t hu y i or sclFv
f ragmemt= %@%EA ethod—fot—producing—=a ..u..unOanti boty-—yhi ch coﬁ%\bl ses:
preparing .t Use of any one of [claims 1 tgQ 14; i mmunfi zing the nouse with
a pred .nfigen'D obtaining-Bcells-fromthe-noyse; preparing a
hybri do df& byfusmgtheBceII wth a el oma cell; isolating a nucleic
acid enco ’ﬁl uman_anth hnrl\/ chain fromith hyhri donma{cel | ;

C#2 85 2 1 iv

10 [232] This data shows that the cross-bred(Fc) mice are useful for prodﬁction of human

monoclonal antibodies against well-conserved antigens or epitopes.

*ok ok

[233] The present invention is not to be limited in scope by the exemplified embodiments
which are intended as illustrations of single aspects of the invention, and any clones, DNA or
15  amino acid sequences which are functionally equivalent are within the scope of the invention.
Indeed, various modifications of the invention in addition to those described herein will
become apparent to those skilled in the art from the foregoing description and accompanying
drawings. Such modifications are intended to fall within the scope of the appended claims. It
is also to be understood that all base pair sizes given for nucleotides are approximate and are
20  used for purposes of description.
[234] All publications and patent documents cited above are hereby incorporated by
reference in their entirety for all purposes to the same extent as if each were so individually

denoted.
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introducing the nucleic acid into a desired host cell; and culturing the
host cells to produce the human antibody. 39. The nethod accordi ng 3 & JONai0n
38, which conprises the step of cloning the nucleic acid encoding the human
anti body chain into an expression vector. 40. The nethod according to claim
38, wherein the nucleic acid encoding the human anti body chain encodes at

| east the variable region of the human anti body and which conprises the
step of allowi ng the variable region sequence to bind to a desired human
antibody(ﬁgﬂﬁkgnt regi on sequence. 41. The nethod according to claim 38,
wherein t t cell is a prokaryotic or eukaryotic host cell. 42. The
nmet hod according to claim38, wherein the host cell is a cell line derived
froma 82 3 0 JUN 2005 mammal. 43. The net hod according to claim 38,

wherein tiheAhsikse @@gglé S pr&diRel g dnCitiBSAIBE WHeEH éhrri@Odn trarEi@Bmosdhe et
cells, CHO cells, cells, nmonkey renal cells, HeLa cells, L cells, human
fetal renalcongrising Bhkinredrtangedreutiee Bambamwlantibodye hksvy Ahainclanugreértheronkey
renal cells, canine renal cells, buffalo rat liver cells, human pneunocytes,
human | i vefenfiemess offyuman ¢hapmasone bheed adenpgene it ig BispEedaigP apmausera cel | s.

44. The net hod accordi to claim38§, wherej.n e human anti body is a

ronoct onal - CERPBGR RS o yBrAane BB Bl HH AL FRRAISHS. whet el n ¢ he
human ant)i bpgly i e f.r oy , - -che met hod
accor di ng' to cldé?%%gﬁffégm et{; n‘ﬁ%lh‘gal’ g‘X\ﬂ‘?qgnl {gh%:zt%grlsgﬁbow oﬁ%%qrﬁénsr%tfod
accordi ng tR@aghdit BF APmanBigofiokorhbe4! 9G is 19d, 1g&, 19g&3, or I1gGh.  48.
The nmet hod according to claim 38, wherein the human anti body is a fragnent
conpri si g A anusgeccondingitoglamr t,i wheredOthe Thanschedinosbmae ¢o e draggnend of| ai m 38,

wherein the human antibody is Fab, F(ab')2, Fv, Fd, dAb or scFv fragnent.
50. A net ho@mmcm@mqmmé.a human anti body display library, which

i ses; ing th f f claims 1 4 isolati
Sopul at 1 dn B HGedtLoredE CEE darieretiu Ta e R A RE Gy 1 yrphat 1

I1's of - £ or i i br. i i ing th
St body S nirSRUEE aRBRICOTIAR £ Whebial 16 £SPLENARNANE By 00 1S
an ant i bodyyGhatdhge®RGnb Entitiyali RAEYh SN BIcOs isSinSbRkayRd the RBLSNRiRALKkage.

51. The nethod according to claim50, which conprises the step of 1 nmuni zi ng
a nouse W YACaeptoedet er mi ned anti gen

6. The mouse according to claim 1, wherein the unrearranged human antibody light
chain locus is a human antibody light chain kappa locus.

7. The mouse according to claim 1, wherein the transgene having the unrearranged
human antibody light chain locus is a KCo$5 transgene.

8. A mouse capable of producing human antibodies which carries a human
chromosome fragment SC20 and a human antibody light chain locus transgene
KCos.

9. The mouse according to claim 1, wherein the transchromosome is a fusion
chromosome comprising a fragment of human chromosome 14 and a different
chromosome fragment.

10. The mouse according to claim 1, wherein the transchromosome further comprises an
unrearranged human antibody light chain locus.

11. The mouse according to claim 1, wherein the mouse antibody heavy chain locus and

at least one mouse antibody light chain locus are inactivated.

12. The mouse according to claim 1, wherein the mouse antibody heavy chain locus and
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52. The nethod according to claim50, wherein the nouse | acks a detectable
titer to an inmmunogen when the isolating step is perforned. 53. A H&ubalh
for producing a human anti body, which conprises: screening for the human
anti body display library produced by the nethod of claim50 83 30 JUN 2005
based on the affinity to a predeterm ned antigen; introducing the selected
nucl ei ¢ acid encodi ng the human anti body chain into a desired host cell;
and culturing the host cells to produce the human anti body. 54. The net hod

according to claim53, ich.co i ses the step of cloning the nucleic acid
encodi ng tﬁgemﬁaﬁ%pﬁgéﬁt%‘ﬁﬁ’i {qCHT YeappclYHPessi on vector. 55. The met hod

accor di ngst "Hlecljngilﬁ@eagg?r o& At NSV IUE kfter g&nﬁrﬁ%@ %Orghﬁﬂoﬁ B¢ B %g{g@ﬁlat ant i body

. d .
chai n encodes at the variabbl e region o uman anti and whi ch

conpri ses tifgreddes Phednmihdeviposisd focauvcahtigdl. € regi on sequence to bind to the
desired human anti body constant region sequence. 56. The nethod according

t o cl ai m83Thenneusei accdidmgrosiaimel 3, wheredn heakatatiat bfa gene thakmceseasdsehdrost
cell. 57. The nethod according to claim53, wherein the host cell is a cell
| i ne deri vefmyngrresponpgieraatoanggen ke inaetivetiomethe dicregmmer BIIBigene3, wherein

the host cell i el ected from Escherichja coli, yeast, insect cells, CHO
cells, -‘%e‘PPi‘PS r#Bhlgéf}erP%%Ia ’E%SJP’T’es,53 PQLQXE@?%I%% aj hyrgpn ?Ptlg?fﬁ’ndﬁ“?}ét al

renal cell SCOII%J}%C ells, nmouse Sertoli's cells, African green nonkey renal
cells, canine“renal cells, buffalo rat |iver cells, human pneunocytes, human

l'iver cell spre ShdTRIBURY I HFRKEbf E8IMS1 tolH; af@l | s and nyel oma cel I's. 59.
The met hod ‘according to claim53, wherein the human anti body is a nonocl onal

anti body. Gébtaitiing from HrednawsearBlc¢lbthhnexpraben Sdmanhantidody.t he human anti body
is selected fromlIgA, 1gD IgE 1gG and IgM 61. The nethod according to

cl ai m 60,16mhermethod hecording tasclaignl 5,ovhictygamprges therséepradtimotinaaisga dionse t o ¢l ai m
60, wherein the IgGis. 1gG1l, 1g&, 1gG& or 1g&4. 63. The nethod according
to clai m53VihaPes te!’ﬁéleaﬁﬁﬁgf?nanti body is a fragment conprising an

ot 951 5 B STt SGHRLNES ol JRSE 54
2005 WO 0Zspsriké® PCT/ US01145293
preparing the mouse of any one of claims 1 to 14;
obtaining from the mouse a mouse B cell that expresses a human antibody; and
fusing the B cell with a myeloma cell.
18. The method according to claim 17, which comprises the step of immunizing a mouse
with a predetermined antigen.
19. The method according to claim 18, which further comprises the step of screening the
hybridoma.
20. The method according to claim 19, wherein the hybridoma is screened for the affinity
of the human antibody against the antigen.
21. A method for producing a nucleic acid encoding a human antibody chain, which
comprises:
preparing the mouse of any one of claims 1 to 14;
obtaining B cells expressing a human antibody from the mouse; and
isolating a nucleic acid encoding a human antibody chain from the B cell or a
hybridoma cell which is obtained by fusing the B cell with a myeloma cell.

22. The method according to claim 21, which comprises the step of immunizing a mouse
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1 SEQUENCE LI STING <110> Tom zuka, Kazuma |Ishida, Isao Lonberg, N lIs

Hal k, Ed <120> TRANSGENI C TRANS C?-: ROMOSOMAL RODENTS FOR MAKI NG HUMANUN 2005
ANTI BODI ES <130> 014643-012110US <140> To be assi gned <141> To be assi gned
<150> US 60/ 250, 340 <151> 2000-11-30 <160> 10 <170> Patentln Ver. 2.1
<210> 1 <211> 38E1 <212> DNA <213> Artificial Sequence <220> <223> -
Description of Artificial Sequence: Kappa |ight chain plasmd <220> <223>
pCK7-96 <400> 1 tcttccgctt cctcgctcac tgactcgectc cgetcggtcg ttcggcetgceg

gcgagcggt a 6% cact c aaggcggt aataccgtta tccacagaat caggggataa
cgcaggaaag Ba %Fﬁ §¢&¥haggcca gcaaaaggcc aggaaccgta aaaacgccge

gttgctggeg ’%I%%me{htohte{cg&%r% 90LiE 9% CHnbef SRGHRARIC LG AP0 RRA: IhE BRGSL! C

aagt cagagg t ggcgaaacC cgacaggact at aaagatac caggcg tttc cccct ggaag

ctccct cgt g ABody el bcldes bt 68 aRCRkiaBIcGEGbH BE & hasiah asehdty HAaGE6Rd Ct
cccttcggga 360 ‘agcgtggege tttctcatag ctcacgectgt aggtatctca gttcogtgta

ggt cgt t cgc erdipht tlgmaoct gg gcet gt gt gca cgaacccccc gttcagcccg accgcet gecge
cttatccggt 480 aactatc tc tt agtccaa cccogﬁaaga cacgacttat cgccactggc

accagccadgt B tor dlalen dhgWhersgthstycleiqad gftn@@‘ilagélé\egb'éﬁl%tt
6
Gaagcesgtt %8180%@@1?‘? 268 Q2 BE Bre B PRt Po b by BB aE el iBia 2o

tggt agegys %geth&gfofrbwd%&gtatﬁumaa%aocgg@mtc%ﬁgn@&@aaaaaaa aaggat ct ca

agaagat cct
preparing the mouse of any one of claims 1 to 14;

obtaining B cells expressing a human antibody;

isolating a nucleic acid encoding a human antibody chain from the B cell or a
hybridoma cell which is obtained by fusing the B cell with a myeloma cell;
introducing the nucleic acid encoding the human antibody chain into a desired host
cell; and

culturing the host cell to produce the human antibody.

26. The method according to claim 25, which comprises the step of immunizing a mouse
with a predetermined antigen.

27. The method according to claim 25, which comprises the step of cloning the nucleic
acid encoding a human antibody chain into an expression vector.

28. The method according to claim 25, wherein the nucleic acid encoding the human
antibody chain encodes at least the variable region of the human antibody, and which
comprises the step of allowing the variable region sequence to bind to a desired
human antibody constant region sequence.

29. The method according to claim 25, wherein the host cell is a prokaryotic or
eukaryotic host cell.

30. The method according to claim 25, wherein the host cell is a cell line derived from a
mammal.

31. The method according to claim 25, wherein the host cell is selected from Escherichia
coli, yeast, insect cells, CHO cells, COS cells, monkey renal cells, HeLa cells, L cells,

human fetal renal cells, BHK cells, mouse Sertoli’s cells, African green monkey
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ttgatctttt ctacggggtc tgacgctcag tggaacgaaa actcacgtta agggattttg 840

gt cat gagat tatcaaaaag gatcttcacc tagatccttt taaattaaaa atgaagtttt 900 JUN 2005
aaat caat ct aaagtatata tcagtaaact tggtctgaca gttaccaatg cttaatcagt 960
gaggcaccta tctcaccgat ctgtctattt cgttcatcca tagttgcctg actccccgtc 1020

gt gt agat aa ctacgatacg ggagggctta ccatctgacc ccagtgctgc aatgataccg 1080
cgagacccac gctcaccggc tccagattta tcagaaataa accagccagc cggaagggcc 1140
gagcgcagaa gtggtcctgc aactttatcc gcctccatcc agtctattaa ttgttcccgg 1200
gaagct agag taactagttc.gccacttagat, agtttgcgca acgttgttgc cattgctaca 1260
ggcat cat g9 Po ety ek s bRyg e Bur ElSguiRnEniimesdiEse fina 20

t caaggcgag g cggtcct 138D
ccgatcgttg *%%g%gb?%%yg§§g%%%%%%mgﬁgﬁggpgg%ﬂFgg?gg%%%ﬁa%%%agcactg 1440

cat aat t ct3g. TheafietHod alcc QAR RCEhA 23athv6letd the i ARSIt IHAIY 84t A6ASARRPO0
accaagtcat tctgagaata ctgtatgcgg caagccagtt gatcttcacc ggcgtcaata 1560 3 O
JUN 2005 Qw0bo6dy.43478 PCT/ OCI O /;5293 2 cgggataata ccgcgccaca tagcagaact
ttaaaagtgc tcatcattgg aaaacgttct 1620 tcggggcgaa aactctcaag gatcttaccg
ctgtt gaggﬁ- Fheagethed accoding trelaien 23.68@reip @l"éﬁé@%’c@tlﬁ@@b’éts@lﬁ?@d febttt

actttcacca:%gg ;%g @i gcaaaa 1740 acaggaaggc aaaatoccgc aaaaaaggga
at aaoggcga c gn atactc 1800 atactcttcc tttttcaata ttattgaagc

atttatcasy pld ALhdl s AhoR0oast 1 00 -ch MALALL Lo Bl phet L1 gaaaaat aaa

caaat aggg ccgcgcac atttcce aaagtgcca cgt ct a agaaaccatt

attat cat 33, T haf68 hécordiagantians 34, 3breif Ml CAS 986 HIEGE ! IsB3GbriIst#9CcoCat
ttcggtgat g acggt gaaaa cctctgacac 2040 atgcagctcc cggagacggt cacagcttgt

ct gt aagagg. Hiey argygagecoating aagtam?22§0wheaginC dgginagarc ghtibatygga tigighgac ggg
t gt cggggct ggcttaacta tgcggcatca 2160 gagcagattg tactgagagt gcaccatatg
cggt gt gaaa @E@E@@Eﬁ@gm&ggtgHdH@gKQQQO agaaaat acc gcat caggcg ccattcgcca

o 88 Rl 8RR 220 OR R B B 20822
t cacgacgtt ﬁ@g@@ﬁﬁgg@vgg%fa?tgcc 2400 aaoctagcgg ccgcggtcca accaccaatc
t caaagcttg gt’acccggga gcttgttatc 2460 ccagcacagt cctggaagag gcacagggga

aataaaaggghﬂ%ﬁﬁﬂﬁgﬁﬁbnkﬁ@ﬁ?%Q&ﬁﬁn%ﬁﬁ@xb&@ﬁﬁﬁQﬁhﬁﬁb&iggtCttCt tcagacct gt
tctgaattct aaactctgag 9gggtc9gat 2560 "gacotagcca ttctttccct aaagcattga

gttt act gca mgpira@ghamoagratamyaaa oPbldiins focht,cagaa t ggct gcaaa gagct ccaac
aaaacaattt agaactttat taaggaatag 2700 cgggaagcta ggaagaaact caaaacatca
agat t t t aaa Hmyuzing the moesetwith & gredoteonined antigent at ct gggat aac catgetgttt

tctgtctgtc gctaacat cctgtcatta 2820 tccgcaaaca acacacccaa gggcagaact
ttgttactta T géilstf@‘}“gf}&c‘fl?‘tsez88o

preparing a hybridoma cell by fusing the B cell with a myeloma cell;

isolating a nucleic acid encoding a human antibody chain from the hybridoma cell;
introducing the nucleic acid into a desired host cell; and

culturing the host cells to produce the human antibody.

39. The method according to claim 38, which comprises the step of cloning the nucleic
acid encoding the human antibody chain into an expression vector.

40. The method according to claim 38, wherein the nucleic acid encoding the human
antibody chain encodes at least the variable region of the human antibody and which
comprises the step of allowing the variable region sequence to bind to a desired
human antibody constant region sequence.

41. The method according to claim 38, wherein the host cell is a prokaryotic or
eukaryotic host cell.

42. The method according to claim 38, wherein the host cell is a cell line derived from a
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tttcctcagg
t gaaat ct gg
aagt acagtg
agcaggacag
act accagaa
t cacaaagag
gttccagcct
ccctattgcg
ttatgctaat
tctttcctc

99gact aaa

tattttaccc
t cacagtccc
ggt cat agct
cccgaagcat
cgttgcgcetc

aact gt ggct
aact gCCt ct
gaaggt agat
caag acagc
acacaaagt C
ctt caacagg
gaccccct cC
gt cct ccagce
Fayedlggag

at

Lt aat
Geiedieey
8l GRLG ChSect BARAGACAELIS CCOS CEMS hAREF FAGARUs AFLIL LY,

gcaccatctg
gttgtgtgcc
aaccccctcc
acct acaccc
tacgcct gcg
ggagaat gt t
catcctttgg
tcatctttca
aat gaat aaa

tcttcatctt
t gct gaat aa
aat cgcgt aa
t cagcagcac
aact caccca
agagcgagaa
cct ct gaccc
cct caccccc
t aaagt gaat

cccgccat ct
cttctatccc
ct cccaggag
cctgacgctg
t cagggcct g
gt gcccccac
tttttccaca
ctcctcctcce
cttt9cacct

ctgdgccatg gatcctcaca tcccaatccg cggccgcaat

gat gagcagt
agagaggcca
agt gt cacag
accaaagcag
agct cgcccg
ctgctcctca
ggcgacct ac
ttggctttaa
gtggtttctc

2940
3QADJUN 2005
3060
3120
3160
3240
3300
3360
3420

ol Sl e BREnGo BEL SR il ESVRR
¢ 4RO0

t cgt aat cat 3660

bhiinbe gl eerfad el (RHK @lls cgotialertdi’d 6€1R¢ Adfriaac ateragaonkey20
aaagt ctaaa gcctgcggtg cctaatgact gagctaactc acattaattg 3780
aanap celbse caning cengicelyy hydabc vt diver gtlipe bagen pnevmbedesydand840

t cggccaacg cgcogcgaga ggcggtttgec gtattcggcg ¢ 3851 <210> 2 <211> 4723
<2125 DNA <HVSSORPTPYSE AT SR ks Colley 363

Sequence: | heay hai.n pl.asig d ,<220>, <223> 7 96 <400>-2
caact congtd A0E PREE HeordigyE sPuRo: cuaER the AEEHE gBERBIN G Bt agdoRy
gaggggoct a gg@lfi@ouaca ggtggcgeca gccaggt gca cacccaat gc ccat gagccc 120
agacact gga cgctgaacct cgagcacagt taagaaccca ggggcctctg cgccctggge 180
ccagct ct gi5. ke afRtRidR cGAnpae alHg ISaehaei e heihe eRgudly 1§ sAEtaPuas 1240
cccatcggtc ttcccecectgg caccctcctc caagaqcacc tctgggggca cagccgecct 300
gcgctgecct g dglddghglabianddgMccccga acccgt gacg gt gt cgt gga act caggcge 360

2005 WO ¥2 odercerdoetes

ceboand myelepasellon of Artificial

cct caccccce cgtgcaca ccttcccgge tgtcctacag tcctcaggac tctactccct 420 30 JUN
e e Fo e ded

43, whergteige (41 2 cctccaacag

ctt ggccack Tad Erar?e(t\'ﬁo Ca%cér%& Ct%%?a%l 4%,8\9/herein the 1gG 1s 1gG1, IgG2, IgG3, or IgG4.

48. The method according to claim 38, wherein the human antibody is a fragment
comprising an antigen-binding portion.

49. The method according to claim 38, wherein the human antibody is Fab, F(ab’)2, Fv,

Fd, dAb or scFv fragment.

50. A method for producing a human antibody display library, which comprises:

preparing the mouse of any one of claims 1 to 14;

isolating a population of nucleic acids encoding human antibody chains from

lymphatic cells of the mouse; and

forming a library of display packages displaying the antibody chains, wherein a

library member comprises a nucleic acid encoding an antibody chain, and the

antibody chain is displayed from the package.

51. The method according to claim 50, which comprises the step of immunizing a mouse

with a predetermined antigen.

52. The method according to claim 50, wherein the mouse lacks a detectable titer to an

immunogen when the isolating step is performed.

53. A method for producing a human antibody, which comprises:

screening for the human antibody display library produced by the method of claim 50
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gaat cacaag cccagcaaca ccaaggt gga caaoaaagtt ggt gagaagc cagcacagtg 540
agggagggt g tctgct ggaa gccagget ca gegetcctge ct cgacgcat cccggetatg 60 JUN 2000
cagccccact ccaoggcaoc aaggcaogcc ccgtctgect cttcacccgg acgcctctge 660
ccgccccact catgctcagg gagagggtct tctggetttt tccccacgect ctgggcagac 720
acaggct aag tgcccctaac ccaggccctc cacacaaagg gocaggt gct gggct cagac 780
ct gccaagag ccat at ccgg gaggaccctg cccctgacct aagcccaccc caaaggccaa 840
actctccact ccctcggetc ggacaccttc tctcctccca gattccagta actcccaatc 900

ttctctctgce ,agagccgaaa.t.cttgtga aaact cacac atgcccaccg tgtccaggta 960
agccagccca lbag%(g%é’f@?ﬁ?@c@g’c@@%}%@g@i@% gt gccct aaa gtagcctgca 1020
 ccagggaca HgeRRFIOMe SACAF hEALiAA Chaks BRAhEha! LRUGILAORAE Ghio10S0
gaactcctgg agtcaccgtc agtcttcctc ttccccccaa aacccaagga caccctcatg 1140
at ct cccgga dssized Bt géll;xagat gcgt g gt ggt cgacg t gagccacga agaccctgag 1200
gtcaagttca actggtacgt ggacggcgtg gaggtgcata atgccaagac aaagccgcgg 1260
gaggagcagt autaavafedwosytdls ¢gprpdygcgthe hymgn entiiagdyccgt cct gcaccagcac 1320
tggctgaagg ocaao%ggta ceagtgcaagf§tctccaaca aagccctccc_accccccatc 1380

gaaaaaaceéa- The wehad gecardingdechiyy e ddyhgogyprsechs sl dening ecmslelv o

t t t t t gt tgt t 1500
Foggcagece R aRRIEEmERTRe ang] el HiT e R lie R oot gaccaa 1560
gaaccagg%g.?&§ﬁ&ﬂ@8%&c&%ﬁ%§&$&éﬁa@99&&&%ﬁﬁﬁm9ﬁﬁﬁﬁ9&ﬁ&%nE&ﬁﬁ%Q&Qﬁﬁn%ggg

gt gggagagc aat oggcagc cggdgaacaa ctacaagacc acgcctcccg tgctggactc

cgaccgct cC dntibbd ¥ R ekoABs A0t tHeaREiab18 kéfornahe hasdh aBEFATCdGehidy 40
aaacotcttc tcatgctccg tgatgcatoa ggctctgcac aaccactaca cgcagaacag 1800

cctctcect g ¢ompisgy tteastemoHalipwing the yartabiy cieysrouengad wod ¢d grecdesirddb 60
tcgcggt cgc accaggatac ttggcacgta ccccctgtac atacttcccg ggcgcccagce 1920
at qgaaat aa HERHEEHYY eRISHBETEI §8¥EEE-gcga gactgtgatg gttctttcca 1960

cocacact g T REH-aEgngrg: dint Soogrnear PEOBEaghasct SRakERAE 9300
ggctgccctc g&ﬁ@gggh&gcgggatttgcc agcgt aoccc tccctccagc agcacctgecc 2160

ct oggct ggg ccacgggaag ccctacgacc ccctggggac agacacacag cccctgectc 2220

t gt aggagag. Tk methed hécordihg 30 EARE 53 OVBEr6initBE hEsd 861F IsCL@dl] 1eCderiv s BOn22 80
gggcat gcct gcaggtcgac tctagaggat ccccgtgtac cgagctccaa ttcatcgatg 2350

at at cacat c mgmaght ctc cctatagtca gtcgtattaa tttcgataag ccaggttaac 2400
ot oct g8 Tpedas peeogbs boanens bragra ficostiadde soteGomibabotis20

580
{gagcanang Gekgn duee Gelcdgia et SRRt SR BRLIRAIC L e B840

catagact oo aehe Rtk 4ing IANSIBARC ARAALAREnIRLCANG! A AAISEANHANKE/ 20

aacccgacag gact ataaag ataccaggcg tttccccctg gaagctccct cg
renal cells, canine renal cells, buffalo rat liver cells, human pneumocytes, human

liver cells, mouse mammary cancer cells, TR1 cells and myeloma cells.

59. The method according to claim 53, wherein the human antibody is a monoclonal
antibody.

60. The method according to claim 53, wherein the human antibody is selected from IgA,
IgD, IgE, IgG and IgM.

61. The method according to claim 60, wherein the IgA is IgA1 or IgA2.

62. The method according to claim 60, wherein the IgG is IgG1, IgG2, 1gG3 or IgG4.

63. The method according to claim 53 wherein the human antibody is a fragment
comprising an antigen-binding portion.

64. The method according to claim 53, wherein the human antibody is Fab, F(ab’)2, Fv,
Fd, dAb or scFv fragment.
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cctgttccga ccctgecget taccggatac
gcgctttcgec aatgctcacg ctgtaggt at
ct gggct at g tgcacgaacc ccccgttcag
cgt ct t gactwOoaas8ggt aaaacacgac
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JUN 200%160XQ ©2/ 43478 PCT/ USOl / 45293 4
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cctecgetcac
Ceaeggcggat
caaaaggcca
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cgacaggact
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gctgtgtgca
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ttagcagagc
gctacactag
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tttgcaagca
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& tctcagcgat
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tcagasagtaa
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gcaaaaggcc
ccctgaccag
ataaagatac
gccgettacce
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cgaacccccce
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ccecctggaag
ccgectttcet
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cattgctaca
ttcccaacga
cttcgotcct
ggcagcactg
tgagtactca
gccgtcaata

. 60

120
180
240
300
360
420
480
540
600
660
720
780
840
800
S€EO0
1020
1080
1140
1200
1260
1320
1280
1240
1500
1560



<212> DNA <212> Artificial Sequence <220> <223> Description of Artificial
sequence: Ganma4 heavy chain plasmid <220> <223> DAHE <400> 3 oifchigilhc
agct gaagct ttctaggoca gcccccacct cacttttgct 99999cacag 60 a ct aa

agt gacgcagW§tBeédidcag ccag9t 9cac acccaat gcc cat gagccca 120 %3323%@@23&
cctgcatgga ccatcgcgga tagacaagaa ccoaagggcc tctgcgccct 180 g99cccacct

ctetcccaca c OCC&tC&C at CaCCEB.CaaC:t Q&Egcgwggggggi ca_240 g&goggcatc
cgt ctt ccgr eg COCCLIcLcat o cacgl &%9@92@%9&&% 02 C5Gt 08t g
cct ggtca@ggg @acttgga&% ag&g@&& cogt.gtea 4 dgcaedceeigac
cagcyyc ol & cacasC Ll £ £aget HGet s ReagE £GHEE ag&:catdae A2t £&Ct €amcag

cgtt gt aag:gtgeactecar eagcid=9g9: cacgaagacssd @eaﬁcﬁogea ék&@cged‘gat aeat ca
caagcccagzaatace aagg dtacacaagagract tggttgagcacocoageac S40ccaggcagggag
ggt gt ct gedagggecC cagirarceat apekecoitgeittaggacsycatcocygoes GERaatatcotagpccce
caacccaagrtatacezaggeer tttee clcargrosttct et aet T eagricreet GBOtcTigadedcce
cact cat gﬁ%gcea@@%ga@@ea@ﬁs‘f t CAGEE- 1At Pt CaBESRh9§eTT§ay FPeCaEccédtlacy
atgccc ctHCEEERY CEE%T %a"tgt EaRFSgtaT S ?iéﬁ?t g&&fctta“%(?) tg&?&&‘é"i‘:f(ﬂag?:ﬁw
% fc%cc? et §c8? 558
C a

aagagccaf ¥ FELT Calltiagan B4 %izcot ct
%ﬁg%? ?égﬁéctigﬁici@aeé i e e
tctgeag % LOG dCE6CHALAELECT €& Cad %QQ Bl a g BRECEAQACC
tcgeect C%c@g&@@ageg@g&g%m@gsﬁ@t a@achad LEtccalgea J20c8¢9a6a00CC
ccagccggedceet £AC 968 6aE CdaeabodlChineheacgcacsicagt Q60 cdechgrgcog
accat cagtapckteed it 66r eeec anaaecceraggasactcicheaigaiaey dobdBcgpecesgacccce
t gaggt cag=rdrgegtggt cgr Hoggacatgagt tracyaacacc eggansatzee dRR0scagt eaact g
gt acgt goadccogeeia gagy-degeat TrBCOECTIagRCRadY e coeyyFaey 126022 @Fgecayt™ caa
cagcacat %@%gﬁ@%@@ﬁé%%@%c‘ﬁa@ééa%t eeatGE BT AgHCTEGE 3%2@°Cft@aa%g?caa
agagt aca@d ‘4 E‘%\%Fg t‘é?gcécaﬁc%é% tc,tc?t E‘& FEEG EE&T%@&&& ﬁ%‘gg‘;‘;géa

ctg

()

caaagcca 9(‘5 fg f:acé(‘f@@ 9@8 t éégttgﬁé‘éﬁgf‘qgg gégecooggcc
caccct ct ﬁ T @8Oc£%gggocnccag
aaccacac ctgt;., acz rgc ggcag ggc@&g@ aaga(es@@a%%@g 360.:caggbeagcc

t gacct gcgécaagw@ga@ag@aéctca& a&&%aa&@oa@aa;cag@accgt:@@a@cgg d620-gacagraat g
ggcagccgga :gaagaactacaaagactageet &g eentcgetcygacifigas dakdscggctealt ct
t cct ct acagpceaatad aaccsghggasaaecat geaogiagdeceggaggggaat dridbccigtacBrat cat
act ccat gattcgeat gfaggetccitge avdactt @t acatageradagagrere d®@6cctac 3300

ccctattgecg gteocteccage tcatctttca cctcacccececce ctcctccectecc ttggectttaa 3360

ttatgctaat
tctttcctca
gggacteaaat
tattttaccc
tcacagtccc
ggtcatagcet
ccggaagcat
cgttgecgcetce
tcggccaacg

<210> 2

<21l1> 4723
<212> DNA
<213>

<220>
<223>

gttggaggag
atttaateat
atgtagtcat
tatcatcctce
ctgggccatg
gtttecctgtg
aaagtgteaaa
actgcccoct
cgcggggagea

chain plasmid

<220>
<223>

<400> -2

gaactcgagce
gagggggcta
agacactgga
ccagctctgt
cccatcegte
gggctgecetg
cctgaccage

pCG7-

S¢

agctgaaget
aggtgaggca
cgctgaacct
cccacaccgc
ttcceccctgg
gtcaaggact
ggcgtgcecaca

aatgaatzza
tattatctgt
cctaaggecgac
tgcaagacag
gatcctcaca
L.Occu: x.tq tt
gcctgggagtg
ttccagtegg
cgecggtttge

i Rges ]

Artificieal Qecuence

Description of Artificial cSequence:

ttctggggca
ggtggcgceca
cgcggacagt
cgtcacatgg
caccctectce
acctccceccaa
ccttceegge

taaagtgaat
tctttaccea
ataaccattt
tcctccctea
tcccaatecg
atccgctcac
cctaatgagt
gaaacctgtc
gtattgogce

ggccaggcect
gccaggtgca
taagaaccca
caccacctct
caagagcacc
accggtgacg
tgtcectacag

ctttgcecct
ctactceatt
atzzazatca
aacccaceaag
cggccgceat
zattccacac
geagctaactc
gtgccagctg

(9]

Gammal heavy

gaccttggcet
cacccaatgce
ggggcctcetg
cttaocagcct
tctgagggcea
gtgtcgtgga
tcctecaggac

gtggtttctc
tctcttztzaa

OB Uo R To N o S O D]

ttggggcagg
ccatgagceccece
cgcecctggge
ccaccaaggg
cagcggceccect
actcaggegce
tctactecct

3420
3480
3540
3600
3660
3720
3780
3840
3881

60

1z0
180
240
3060
3€0
420



tcactctctc tgggtaaatg agtgccacog
actcgcgcga ggat gcttgg cacgtacccc
aaat aaacca cccaccactg ccctggoccc
t caggcccaa™PdRGatj§cct gagt gacatg
cact ggccca agctctgcac gtgtocctgce occacct3aco

JUN 2005, .24 90:3/ &84 C%GE’QC cdeo0dL
tggccot ceb Al Boin e IChet oG @ BUC G AL J0gAA0CELL . Aggagecect
ggcgacagafacarageetsctbge st £19E & cgcﬂgégﬁcfc%é?e&jﬁgl g g agcgecct gt
CCt CCQaCEE c6E6RITEE68R e 6003808022805 {-e6600eHt d cCqRAGLEgactalkt ead cgat
gat at cagaigcetgoeggieicteeet ajagbgor340ct gt egt atta=attt cgataceegecagyt t aa
cct gcat taastgaaisc ggos-caae gcgegggc2400:cagagagyeggisdttge gcatt gpaggeg@t ctt |
Ccgct t ccteipeetTeret gattatcgeos geagporecZ46Ercqfge et teger Grge Fgegagr©ggtat cage -

ccggcaagcc
at ct acat ac
ct gt gacact
agggaogcac

cccgcectccecc gggetctcgg 166D
tt cccaggca cccagcat ca 1§ﬁ0JUN 2006
ctgatcgttc tttccaccaqg 19

Létrz?é

agcggct cce act gfédé
gt coggct ca gccacgggct 2100 3 0 .
cgg%cgl&QQGQ 999L 9009998, § t t gccageg

tcactcaaaaﬁcgé‘gfg{taat:%@cgigttfaéi%aéc%zectcéga%ﬁaca Q*'gccgaf%a?c?gé‘agﬁ &adPaacat
gt gagcaddd g g B AZRE 4G 8593235‘8653%6 ‘f%Fa&a g% f B9t gge fttt
ccat aggcl¥ Cccc?c%‘fﬁcz? 89‘6&1"8?%4@9@@&3%%?&9 g Fe-%da 8Oggcg
aaacccgfﬂ? 1 goatica % 14 % EC tcc%ff’cii EEET. 2 Cttc cai 0dCt C
t cCt gt t CLY. ACLLTOEE tcc%ﬁ §‘E9C§CJ-E Qta%cg féggﬁ@og(?gt
QQCQCtttﬁCGQQ &CEE@&:‘CQ:Q gt@g&%éc qg dt6 Qt?agtu §& QLY %Q.E;Gcgg cggdccaa

gct 9990'[@1999&@@0!@9&@%50@&6&91 B c Ge6EGACEHEcdrgegCitaigeggiAact a
t cgt ct t gagpct 6£aaC e eGP d=aagacanyacatpldbr ctekadL gegecLtggcageageaaeact ggt aa
caggat t aggreagagegaggtcaaktgt aggeggt 3306ccdogct e agagrdctcet tadcaagtaggt ygoct aa
ct acggctmcaegqgaagg%?a@&gt a¢ftgtcggt%wgtqﬁamqtgGQ@%C@FQU@&I&Q@C‘L@&QH%Pcct t

cggaaaaaftﬁcgﬁf TIEAECR ARG FT20°t 8 88T &8EESWELY G E%‘:C@e ttt
ttttgttt FrE 5§t%‘ff6699°&55%1§a§ %9%96% t%tac % gat
cttttctag c@g i Q gﬁi@égﬁf Jaa= 324 ﬁtacc’?gﬁ‘é‘éca gf?a Ctttct cat
gagat t at &3 céagé‘éoig J i 3002C e ?’ii‘é é@ﬁim @oaatc
aat ct aaagl; ;at 9@9$c9%%a tiaocg Ge 33602 o4 JAL X aggaﬁggc

acct at ct@@cgsg@écctagégcgtaaekt\@cgjtgkgc Qcc@ttg-@@J %ggétt%% q%%e@ca@%gwfd gta
gat aact aggcat 26306364 Geht a0k 6c 3460 d-@g66LC Gagis et § apatgar dAceengaga
cccacgct emsteggnt egagr kbt adcageg3ha 0t Rataance ag: 2eagCoggast 4ggeegagcy
cacaagt gecacetgrmnacticdeatt cgocbts 3600t camat ccageetst@ttaadtcgb tcapuc gygygaagce
t agagt acgictaget g EeatFadraat %ﬂﬁcﬁtt%GBecsgege%aégt:@t@taegmm:@L@LCaég?gcat
cgt ggt gt%%?gé t‘% Fégfgﬁgﬁg t St GGESTF20°C LT T CagCEH3CE ‘%CEE‘éC"a“écg 0caag
gcgagt t atd “?g‘éff ceeel 1gtt gii &5°%¢f86°“%'§5 %c ‘fc%fg &x@g Neine ﬁcccat
cgt t gt cafL,agk Qagﬁﬁgigcccegga Gc@l@wﬁti B O46a0; CICL OGR! aa

gcttecctece
cactcaazgg
tgagcaaaag
cataggactcc
zacccgaceg
cctgttcecga
gcgctttctce
ctgggctgotg
cgtcttgagt
aggattagca
tacggctaca
cgaaaaagag
tttgtttgceca
ttttctacgg
agattatcas
atctzaagte
cctatctecago
ataactacga
ccacgctcac
agaagtggtc
agagtaagta
gtggtgtcac
cgagttacat
agttgtcagaa
tctcttactg
tcattctgag
zataccgcge

tcactgactc
caggtaatacyg
gccagcaaaa
gcceccctga
gactataaag
ccctgeceget
zatgctcacg
tgcacgaacc
cceacccggt
gagcgaggtea
ctagaaggac
ttogtagectce
agcagcagat
ggtctgacgce
azaggatctt
tatatgagta
cgatctgtct
tacgggaggyg
cgactccagca
ctgcaacttt
gttcgcecagt
gctecotegte
getccccececat
ctzagttggce
tceatgccatce
zatagtgtat

cacatagcag zz

ttectett a&@cc@%@ét@%@@écg%%g%a@éb% ]

cctcccctcg
gttatccaca
gcccaggaac
cgagcatcac
ataccagceg
taccggetac
ctgtaggtat
cceccgttcag
aagacacgac
tgtaggecggt
agtatttgct
ttgatccgge
tacgcgcaga
tcagtggeaac
cacctagatc
aacttggtct
atttcgttca
cttaccatct
tttatcagea
atccgectcec
taatagtttyg
tagtataoget
gttgtgcaas
cgcagtgtta
cgtaagatgce
gcggcgaccg
ctttazaa

cccgccgtt
gtcgttcggc
gaatcaggge
cgtaazeaaggc
zaasatcgec
tttcceccectg
ctgtccgect
ctcagttcgg
cccgaccgcet
ttatcgecac
gctacagagt
atctgecgcectc
cdzacaaacca
azazaaggat
Gaaaactcac
ctttteaaatt
gacagttacc
tccatagttg
ggccccecagtg
atezaccagc
gtccagtcta
cgcaacgttg
tcattcagct
aaagcggtta
tcactcatag
ttttecrtgtga
agttgctcectt
gtgctcetce

tgcgtattag
tgcggcgegc
ataacgcagg
ccgecgttget
gctcaagtca
gaagctcccet
ttcteccttce
tgtagatcat
gcgccttatce
tggcagcage
tcttgeaagtg
toctgaagec
ccgctgeteg
ctcaacaega
gttaagggat
azeaatgzag
aatgcttaat
cctgactccc

ctgcaatgat

cagccggaag
ttaattgttg
ttgccattge
ccggttcecceca
gctcecttegg
ttatggcagce
ctggtgagta
gcccggegtce
ttogaazaacyg

gcgctctticce
ggtatcagcect
aaagaacatg
ggcgttttte
gaggtogcga
cotgecgctct
gggaagegtg
tcgctccaag
cgctaactat
cactcgtaac
gtggecteac
agttaccttc
cggtggtttt
tcctttgatc
tttegtcatg
ttttazatca
cagtgaggca
cgtecgigteag
accgcgagcac
ggccgagege
ccgggaagcect
tacaggcatc
acgatcaagg
tcctecgatce
actgcataat
ctcaacceaag
a:tcCGQGat

ttcttcgogg

oo

2460
2520
25E0
2640
2700
2760
2820
2880
2540
3000
3060
3120
21€E0
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3200
2860
4020
24080



act caaccaa
caat acgoga
gttcttcgcg

cttttctgtg actggtgagt
gagttgctct tgcccggegt
agtgctcatc atgggaaaac

ctcattctga gaatagtgta tgcggcgacc 3960
t aat accgcg ccacat agca -gaactttaaa 432DJUN 2005
" ’ gcgaaaact c tcaaggatct taccqgggt& 40%@
gagat ccagt VA gtPaac ccact cgt gc acccaactga tcttcageat cttttact bl 14149
caccagcgtt tctgggtgag caaaaat cgg aaggcasaat gccgcaaaaa agggaataag 4200
agcgacacgst.aaat gt keaggdract Calastotalst esddcbidrCaat afcbatt Qaageaidit a1 4260
t cagggt t adcakgtgdiCat geaPeggad @catt aict kgaatgtratttagaaaa ataaesqanratzd320
aggggat t cemmcegeacactbcacee gaaragt e gecacticgagggtet @agaaa ceattatticat 2&380
cat aacat tercactttat aabat tattag rrgcat todc gaaayt et it bt eatatbey amgetttateggs 4440
t gat gacg¥ittsgabetac EtEt9Fac acattge A IFet ELIFHF ACHYTEAEaY TCRFRTIGt 424500
agcggat g%cﬁgééagégéﬁa%?&ﬁéc@éﬁéét" gé‘@i?@?%%ﬁagégbfgftagﬁf‘t ﬁ@g@@%@ﬁc?‘i%eo

9901 OOCTZ"SHER A GECHAPE FROEHC T PECaEH Oatn GEARE Al ygetcat 020
attgtcgt‘ftacgt‘iﬁéiﬁc C?gﬁﬁt Zaf of cat aEECr P §P Al CArat WAty {4660
t aggt gacsy, rafa 4 2 =

t ] _C ct at atgea cg 4672
Tetraan e s o A2 NS AL oF Seauence
<220> <223 Destriptian.of ALCiicial Seduence; Probe for regiop,b of v
kappa 01 <400> 4 ccaccccata aacactgat? C 21 <21D> 5 <211> 21 3 O JUN 2005
WO 02143475 PCTI US01145293 6 <212> DNA <213> Artificial Sequence <220>
<223> Deszwospti on of Artificial Sequence: Probe for region 5 of V kappa 01

<400> 5 t21gatgesmt c ctacccaggg c 21 <210> 6 <211> 20 <212> DNA

<212> DNA

<213s Artificial Seguence

<22C>

<223> Description of Artificial Seguence: Gamma4 heavy
chain plasmid

<220>

<223> pG4HE

agggagggag
tgtgacagccc
ctgaccaccc
cagccacagg
cagacctgcc
gccaaactct
caatcttctc
aacccaggcec
gggacaggcec

cccggaccecc
acttcaactg

tgascggceaa
azaccatctc

ggctcecttct
gtcttctcat
tccectgtcectc
ggtcgcgcga
castzaagca
tcaggccaag
cactggccca

agctgaagct
ggtgacgcag
cctgecatgga
ctgtcccaca
cgtcttcccce
cctggtcaag
cagcggcgtg
cgtggtgacc
caagcccagce
ggtgtctgct
cagcccaggg
cactcatgct
ctggatcccc
azgagccata
ccactccctc
tctgcagegt
tcgccctceca
ccagcecgggt
accatcagtc
tgaggtcacg
gtacgtggat
cegcacgtac
ggagtacaag
caaagccaaa
caccctctecc
agccacaggt
tgacctgcect
ggcagcecgga
tcctectacag
gctccgtgat
toggtaaetg
ggatgcttgg
cccaccactg
tctgaggcct
ggctgtocag

ttctocggea
gtggcgccag
ccatcgcgga
ccgeggtceac
ctggcgcect
gactacttcc
caceccttcc

tcccggagga
agctcagaca
ccaaatatgg
cctcaaggcg
gctgacgcat
ttcctgttcce
tgcgtggtgg
ggcgtsgagg
cgtgtgetcea
tgcaaggtct
agtgggaccc
cctgcggagtg
gtacaccctg
ggtcazaggac
geaacaactac
caggctaacc
gcatgaggct
agtgccaggg
cacgtacccce
cccigggocce
gagtgacatg
gtgtgcctgg

ggecoggect
ccaggtgcac
tagaczagaz
atggcaccac
gctccaggeag
ccgaaccggt
cggctgtect
gcagcttggg
tggeaceaagag
ctcagccctce
tagccecatct
gtcttctgga
ccctgegeat
ccctacccct
ccttetctcee
tcceccececeatge
ggacaggtgc
ccacctceccat
ccccaaaacce
tggacgtgag
tccataestgce
gcgtcectcac
Cceacaaagyg
acgggetgacg
accgctgtgce
ccecceccatcecce
ttctacccceca
aagaccacgac
gtggacaaga
ctgcaczaacc
ccggcaagcce
gtctacatac
ctgtgagact
agggaggcag
gcceacctagg

gactttggcet
acccaatgcc
ccgaggggecc
ctctcttgea
cacctccgag
gacggtgtcg
acagtcctca
cacgaagacc
agttggtcag
ctgcctggac
gtctcctcac
tttttceccacc
&caggggcag
cgacctaagcc
tcccagatct
ccatcatgcc
cctagagtag
ctcttcctca
cazggacsact
ccacgaagac
czagacaaag
cagtcctgeac
cctceccgtcee
agggccacat
caacctctgt
aggaggagzat
gcgacatcgce
ctcccgtgcet
gcaggtggea
actacacaca
ccecgctcecccec
ttcccaggea
gtoatggttce
agcgggtccc
gtggggcetca

ggggogcacsg
catgagccca
tctgcgecect
gcttccacca
agcacagccg
tggaactcag
ggactctact
tacacctgceca
aggccagcac
gcaccccggc
ccggacgcect
agcctccggeg
gtgctgcecgcet
caccccaeaag
gegtaactcc
caggtaagcc
cctgcatcca
gcacctgagt
ctcatgatct
cccgaggctcce
ccgecgggeagg
caggactggsc
tcceatcgaga
ggacagaggt
ccctacaggg
gaccaagcaac
cgtggagtgg
ggactccgac
ggaggggasa

gaagagcctc
ggectctegg
cccagcatgg
tttccacccg
actgtcccca
gccagggect

60
120
1E0
240
300
360
420
4E0
540
600
660
720
780
840
€00
€0
1020
1080
1140
1200
1260
320
1380
1440
1560
15€0
1620
1680
1740
1800
1B€0
1520
1580
2040
2100



<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
Probe for V kappa L24 and L25 intergenic region <400> 6 cctgccttacd 0 JUN 2005
agtactgtaa 20 <210> 7 <211> 20 <212> DNA <213> Artificial Sequence <220>

<223> Descwitptzisomisof Artificial Sequence: Probe for V kapp@Q245tantkse25

I nt ergenic region <400> 7 ggacagcaac aqgacatgg 20 <210> 6 <211> 21 <212> .
DNA <213> f'C' S5897 & 3> Deseriptian ol Arlidd o

Sequencef s Qggt o s e Gl SO HBil 0 ous
21 <2123, g<2el%%c£e.rcttlgft cc§ <0

e@@@% 2cE2 ccEEéEEbggéég%nzgﬁo

ey e
2 {ECL: 400> 9+aaant-cqass-CEESG! goad

ArtlfICIa&’coS ggw@eedﬁlacaramebc c 213

U JUN zoggatcg\z\atn Q2{ 432128 RCELLSOY 46293121 Qzadilrgge? 1dsrg2dcose? 1260

<213> Ar¢adeiceradt
ggtcgttcgg
agaatcaggg
ccgtzaazag
- ceazeaatcga
gtttcceccct
cctgteccecgec
tctcagtteg
gcccgaccgce
cttatcgcca
tgctacagag
tatctgeget
Caaacazacc
cgazaactca
ccttttaaat
tgacagttac
atccatagtt
tggeccccact
aataaaccag
catccagtct
gcgcaacgtt
ttcattcagc
aaaagcggtt
atcactcatg
cttttctgtg
gagttgctct
agtgctcatc
gagatccagt
caccagcgtt

ggcgacacgg aa

tcaggottat
aggggttccg
catgacatta
tgatgacggt
§ agcggatgcce
gggccgactt
attgtcatta
taggtgacac

<210> 4
<211> 21
<212> DNA
<213>

<220>
<223>

region 5°

<400> 4

Artificial

Segemrceg
ctgcggcegag
gataacgcag
gcecgcgttge
cgctcaagtc
ggaagctccce
tttectecectt
gtotaggtceg
tgcgcecttat
ctggcagcag
ttcttgaact
ctgctgaage
accgctggta
tctcaageaag
cgttaaggga
taazaatgasz
caatgcttaa
gcctgactcc
gctgceatge
ccagccggaa
attzattctt
gttgccattg

tccggttccece a

agctccttcg
gttatggceg
actggtgagt
tgcececggegt
attggaaaac
tcgatgtaac
tctgggtgag
atcttgea
totctcatga
cgcacatttc
acctateaaase
czaaacctct
ggcagcagac
zactatgcgg
gaacgcgcgct
tata

ggcgectcttce
cggtatcagc
gazeaagaacat
tggcgttttt
agaggtggcg
tcgtgcgcetce
cgggaagcgt

tcgctccaa
ccocgtaacta
ccactggtasa
ggtggcecctasa
cagttacctt
ccggtggttt
atcctttgat
ttttggtecat
cgttttaaatc
tcagtgagge
ccgtegtgta
taccgecgaga
gggccgageg
gccgggaagce
ctacaggcat
acgatcaag
gtcctccget
cactgcataa
actcaaccaa
caataccgga
gttcttecggg
ccactcgtge
caaaaacagg
tactcatact
gcggatacsat
cccgaaaagt
ataggcgtat
gacacatgca
aagcccgtcea
catcagagca
acaattasata

Sequence

Descripticn of Artificial Seguence:
of V kappa 01

ccaccccata aacactgatt c

<210> 5
<211> 21

cgctteccteg
tcactczzaag
gtgagcaaza
ccetaggctc
aaacccgaca
tcctgtteceg
ggcgetttcet
gctgggeigt
tcgtcttgag
caggattagc
ctacggctac
cgceaaazaga
ttttgtttge
cttttctacg
gagattatca
aatctaaagt
acctatctca
gataactacg
cccecgcetea
caceagtagt
tagegtaagt
cgtgctgtca
gcgagttaca
cgttgtcaga
ttctcttact
ctcattctge
taataccgeg
gcgaaaactc
acccaactga
aaggcaaaat
cttcecttttt
atttgaatgt
gccacctgac
cacgecgecec
gctcccggag
gggcgcgtcea
gattgtactg
caztaacctta

ctcactgact
gcggtaatac
ggccagcaaa
cgccccectg
ggactatazaa
accctgeccecgce
caatgctcac
gtgcacgaac
tccaaccecgg
agagcgaggt
actagaagga
gttggtagct
azagcagcaga
gggtctgacg
aaaaggatct
atatatgagt
gcgatctgtce
atacgggsagg
ccggctcecag
cctgceactt
agttcgccac
cgctcgtegt
tgatccecca
agtaagttgg
gtcatgccecat
gaatagtgta
ccacatagca
tcaaggatct
tcttcaccat
gccgcazaaa
caatattatt
atttagasaaa
gtctaacgaaa
tttectetceg
zcgotcacag
gcgggtgttyg
agagtgcacc
tgtetcatac

Probe for

cgctgegcete
ggttatccac
aggccaggaa
acgagcatca
gataccaggc
ttaccggata
gctgtaggta
ccceccgttcea
taagacacga
atgtaggcgg
cagtatttgg
cttgatccgg
ttacgcgcag
ctcagtggeaa
tcacctagat
aaacttggtc
tatttcgtte
gcttaccatc
atttatcage
tatccgectce
ttaatagttt
ttgoctatgge
tgttgtgcaa
ccgcagtgtt
ccgtaagatg
tgcggcgacce
gaactttaeza
taccgctgtt
cttttacttt
acgcaataag
gaagcattta
ztzaacaeaat
ccattattat
cgcgtttcgg
cttgtctgta
gcgggtigteg
atatggacat

paec gt

ecatacgatt

24¢0
2520
2580
2640
2700
2760
2820
2880
2540
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3860
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4€94

21

D1QA



<220> <223> Description of Artificial Sequence: PCR primer 3'ECL <400> 10

ttgactgtgg ccttaaacgt gtag 24 . 50 JUN 2005
WO 02/43478 PCT/US1/45293
6
<212> DNA

<213> Artificial Seguence

<2205
<223> Description of Artificial Seguence: Probe fox
region 5' of V kappa 01

<400> 5
ttgatgcatc ctacccaggg c 21

<210> 6

<211> 20

<212> DNA

<213> Zrtificial Sequence

<220>
<223> Description of Artificial Seguence: Probe for V
kappa L24 and L25 intergenic region

<400> 6
cctaccttac agtgctgtag 20

<210> 7

<211> 20

<212> DNA

<213> Artificizl Seguence

<220>
<223> Description of Rrtificial Sequence: Probe for V
kappa L24 and L25 intergenic region.

<400> 7
ggacagcaac aggacatggg 20

<210> 8
<211> 21
<212> DNA
| <213> Axtificial Seguence

<220>
<223> Description of 2rtificizl Sequence: PCR primer neo

<400> B )
ctcgtgecttt acggtatcge ¢ 21

<210> 9

<211> 21

<212> DHNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: PCR primer
5'EC1

<400> &5
azactcgacc ccccgtgoat ¢ 21



30 JUN 2005

WO 02/13.478 PCTIUS61/4529

<210> 10

<211> 24

<212> DNA

<213> Artificial sSequence

<220>
<223> Description of Artificial Sequence: PCR primer
3TECL

<400> 10
ttgactgtgg ccttaaacgt gtag 24



