ENHANCED EXPRESSI ON OF HUVAN OR HUMANI ZED | MMUNOGLOBULI N I'N NON- HUVAN
TRANSGENI C ANI MALS 5Field of the Invention This invention relates to a
met hod to i nprove the expression of human(ized) inmmunoglobulin in ,
non- human transgeni ¢ ani mals by pronoting nornmal B-cell devel opnment and by
sust ai ning the expression of human(ized) anti bodies in nonhur’%% ani mal s
har bori ng human(i zed) i MMENHANOEDEXPRESSION QF SIMAN QRHUMANILED,
invention relates to the simltapgoscsRisssinan of transgenes encodi ng
human(i zed) lga and/or 1gf3, conponents of the B-ce|l] receptor, and
transgenes encodi ng a humar¥@X&#yMa il ”I’Nﬁ‘g‘t]’d% or loci. This

nmet hod all ows for the dom nant expression of human(i zed) anti bodies, for
exanple in the blood, mlk or eggs of the transgenic non-human animals. 15
Descri ption aficlilaethRebvanssh Art  Anti bodi es are an inportant class of

phar maceuti cal products that . have: drfuhhgized)eat ment
of various human g%égé%eé‘ O%W&aq%sotﬁé?‘%ﬁ%ﬁ?%gﬁ?ﬁggglﬁ’%‘?{ﬁ%@?, al Igggi c)e

di seases, preygihbOOb®@n ih hafaphantrarsegrécariionls &n armmg@em 8-gilaf t

20di sease. A mmj or problem of the_antibod j ' from

non- hurmran anides¢lepipent epdby fsfaireg e F’hﬂ{ﬁsﬁ%’éé’ﬁ p@@%ﬁ%@%@%&ﬁ%ﬁ% %gﬁi

i munogl obul ips,Jh, Qnﬁﬁgmrmﬁe&' @0 inan(ided) @iraletoglobulirelduic dn phgicilamilvogeni ci ty

of non-human anti bodi es, It has been shown that by fusin i . ri abl e
(V) regior exiovsitinn tdletesipsle SBRLINSHHS QpIFsSH &aéap%n%s)ggﬁ%ogn@w IZéI‘/CIﬁC

ant i body gemrell can, be .80l al385s HAOBCRIL FREDST, @fid hat¥Beties etodingiabodi es have
m ni mal i nmu 588?5? ng@’ to humans and are appropriate faor tgsg in tthe

ther apeuti ¢ tip@ai(iesal infhugenlislsueet loci. Pbiapebetallopd Brat™ 4/ bodi es
have been devel oped and are in clini VRS od: HIIR oY 8&s@ff the

nonocl onal arﬁxpf?é%’l?‘bgﬂ?“ﬁ‘aﬂgﬁ%ﬁﬁtfﬁo%g’?h%‘%ﬁgﬁ}eﬁgri ¢ 30 Flunaniggzed or human,
for the treatppRten®f ndi@M@Bahinngs. di seases such as cancer or

15 :
Description of the Related Art
Antibodies are an important class of pharmaceutical products that have been

successfully used in the treatment of various human diseases and conditions, such as
cancer, allergic diseases, prevention of transplant rejection and host-versus-graft
20  disease. | |
A major problem of the antibody preparations obtained from non-human
animals is the intrinsic immunogenicity of non-human immunoglobulins in human
patients. Iﬁ order to reduce the immunogenicity of non-human antibodies, it has been
shown that by fusing animal variable (V) region exons with human constant (C)_'
25  region exons, a chimeric antibody gene can be o];tained. Such chimeric or humanized
antibédies have minimal immunogenicity to humans and are appropriate for use in the

therapeutic treatment of human subjects.
Humanized monoclonal antibodies have been devdoped and are in clinical
use. However, the use of monoclonal antibodies in general, whether chimeric,

30 humanized or human, for the treatment of devastating diseases such as cancer or
infections with virulent pathogens, is limited due to the complexity, muitifactorial
etiology and adaptivity of these diseases. Monoclonal antibodies direcied against
singularly defined targets usually fail when those targets change, evolve and mutatc. -

For instance, malignancies may gain resistance to standard monoclonal antibody
i



infections with virulent pathogens, is limted due to the conplexity,

mul tifactorial etiology and adaptivity of these diseases. Mnocl onal

anti bodi es directed against singularly defined targets usually fail when
t hose targets change, evolve and nutate. For instance, nalignanci es may
gain resistance to standard nonocl onal antibody therapies. A solution to
this probl em jiShRs USRoREbY 0! BRtobENt ishodicesiyelnd hntkadestuchdbive ey t o

target a plurality of evolving targets. Polygl gna i i
neutral i ze badtlyitalargsta plupaity ?foe%Pg(é‘{g ‘%rﬁ‘éfs‘dﬁ‘écg?mui ?n@%g%ég ‘ga‘s“‘é%ﬁﬁ%?et o kill

and el im nat ChRAAPGR AR toi?ﬁg,%gidﬁgdtymmhﬁare@oh&sm1gnaaeﬂ clhinaicgathogwed for
sui tabl e nethods for the large- 5 scale pr%ggctl Or\)lOf P}th-ot %{eef{f o
high-affinity, hunsmiomiipshyeiseraasat shEcHBIdPOHERPISMEISTUICE e EEFt her
since production of. antihodies | 0 halr§Sk, hiARsAeRbEclanilnml sonbdenat abbi t's,
chi ckens, 3he ﬂé’ﬁ%duég%&%ééhfg%%;ﬂ?ga#r ofr% _tlrl\e_ st a%dlg,oi nt of antihody yield,
creation of | afimedied cundier sian praflection pf @¥iSPdies 1 1a5EFa rABFSHAEINGYS 11xC

t ransgene- encoded pr.oducts is al so hi ' h&oink QEEHRYREE eidid,

nonocl onal an{aphléde@%keQﬁéﬁ?Qyﬁi“gﬁW§ﬂﬁ%}%éré %O%tﬂlhl%gtgi (gpsoni n whi ch}zggms
residues, and.passidiatesw@dERniash dysssinghigheubrunt of seneyrr@srdides from
anal-ogous sites in non-human, animl, e.g. rodent, antibodies.

Hunani zat i on wd‘l%@séﬁéfﬂf‘ﬂ}é‘ﬁqwaﬂ’érfor med foll owing the nethod of Wnter

and co-wo %(l;er s (J ?qg@%lﬁeqlmmo@@hgr&gﬁb@ﬁe@:méﬁﬁcaﬁwﬁw afitmcliaramwhish al . |

Nat ure, 332: 323 Ver hoeyen et 15 at,, Sciencge,. - 1534 83)),
by substituti sgnaCBRvesdues, 2ad ppisivhosmes 5§ T Ss@'ﬁﬁ‘é?‘?é@ge%?’é[.ras.lg’ureggéﬁt), for

t he corresponding seguences ein. D0ReGE QRGbodan! Hinashizatidh chrebemaki ng
humani zed ant f"‘}f‘ggﬁog%g%éﬁmarhoﬁlr#g'{n‘éa?l’%ge b?ggfiaem.encount er[ﬁ_g i%the endogenous
~production of chegtallaptitdrody foleving thameghediod Wirier BIEP; VIIRFE HORELEE "t 0 20 be

suppressed. It has b}efe%lagﬁ?s&rcq&i]ggc r&agg%j%e}vmygyg%g@)gwﬁ& et he

ant i-body, hea\’)/ﬁf-“é?aéiz i"on gene in chineric an ermline
mutant m¢e, peStdise, 289:11584 CIIBR))hyesubstititbigmoninuosn, enieg ERFFLT &M body

production. Transfer of a human _germ|ing i munogl g ay into
such ger m | i neequencghfe griedsntyi fof the SQEFPOr n%%%ueﬁ)l?%dﬁg% {gﬁno i ﬂ%{na% ' '

anti bodi es upgnantigen chal | enge. See, e.g., Jakobovits.et 25at, Proc.
Nat|. Acad. Sci USA, 90: 2551(1993); Jakobovits et at . Nat nglrc@m%eqi%é 255
(1993); Br uggenannWile atakimgdumanized wbAGES inpninigls, pRoyRhlem gIeintesiis |

7,064, 244 i ssyed June, hrodi2H6i of Rt HiBEyOSHF @Fis@nioMtibbdsgmidhmeatspor at ed
herein by ref&Féfic&Th their entirety. The introd@ion otf human

i munogl obul i Be gepesssddn tithats reergdnerihsd dfat Hiedhamgpieai Aodion fhr‘?é"g@gﬁly’essi on
of a diversified human .antibod LR ghekiP ad GRG0 PRk ity reSillgi neer ed
m ce. The gendfa r%ﬁ‘“é?‘“%é%g‘%%ﬁgg‘feﬁg°{‘1‘§‘§an- nouse chinmeric antibodies
has been descri pedohyleRintsbitke oééndatenodountibady produchnmnbrapgfecel> We¥Rods

2tor 27-37 1‘9ge9r§r)1-'line ixneml(I:]neogleorb%firix (g)gne%grayr/ﬁu&g ek %&&ﬁﬁ&é\%uéaﬂéme will result in
the production of human antibodies upon antigen challenge: See, e.g:,J akobovits ef
25 al., Proc. Natl. Acad. Sci US4, 90: 2551 (1993); Jakobovits ef af., Narure, 362: 255
| (1993); Bruggemann et al., Year in Immunol., 7. 33 (1993); U. S. Patent No.
7,064,244 issued June 20, 20006; the disclosures of which are incorporated herein by
reference in their entirety. | ‘
The introduction of human immunoglobulin genes into the genome of mice
30  results in the expression of a diversified human antibody repertoire in these
genetically engineered mice. The generation of mice expressing human-mouse

chimeric antibodies has been described by Pluschke ef al., Journal of Immunological

Methods 215: 27-37 (1998). The generation of mice expressing human

2



i mrunogl obul i n pol ypepti des has been descri bed by Neuberger et at, Nature
338: 350-2 (1989); Lonberg et at, Int. Rev. Itninunot 13(1):65-93 (1995);
and Bruggemann et at, Cum Opin. Biotechnot, 8(4): 455-8 (1997); U.S.

Pat ent No. 5, 545,806, issued August 1996; U.S. Patent No. 5,545, 807,

i ssued August 1996 and 5U.S. Patent No. 5,569,825, issued Cctober 1996,

t he di scl osur @am@hosbuGh palyBeptiacolip Geat dekrived by Neblyergefeeniodeart B3& hei r
entirety. Thep(%?e_nerati on og’ cows ex}%iressi ng, hu % %gti&%gi es has been
described by ReR-8i\e89biorbere Rbt/ul- Bivol Oédégﬁt—. 884! n320_02). The
production of g 5?1:?4} r \,CBi3#  SR(EX A5 R8T )y BB dnt RE)

i nmunogl obul i ER%%SES ociap"aﬁgwgﬁ%hpgr‘%ghﬁg'ogn@?(;f ant¥i b_o)i es fromsuch 10
transgeni ¢ anbmas$80th wsecdabsgishE; dSs Priepedo.iSdd 03 iFsued Apgrst HA§Iand at i on
Nos. WD 92/03 : / i . _ . 8, and
5,570, 429, ek h@%i%%%é%ér%gé&dgﬁm%%%ﬁ %F%geﬁ}agrggg%@gisgyg%ﬁ gﬁ%ého%%or ated by
reference in theipbragfithieredt Yy refdrench imthair zetitetan {Thb gehicesionlof adweskpivasine

hor apeut ¢ 1 PORE OV HIORT G B0 PE KRBONET - fRE s B o Eer i ng

approaches ci gegdabDVvaht Pﬁj&h&tidnrbf&lbﬁ‘»h@mm{ easionc afimblyrRpressimgunogl obul i n
pol ypeptides in genetically engi_ neered m ﬁ% tcpe.l evfel .Of .hu%l&g

i munogl obul i huesEzeddmanpglopgiidrantingFnd Siepapductpn & %?ﬂgf’ch“eg suely

speci es- spgci flt  LEIMLALRTMvELSIBAL FedcAbddi@ deNiNPOTr Phulidalioh N6 What are
necessary for efficient expression of immunoglobulins. As'denonstrated in
transfected c8/D3918n®E) 0270243dguiddn bk Peteahiipn: S.8pa58nd Py 7htierh e

i mrunogl obul i . _gene - NOt ' e i = L el . :
several’ rogul BEary e Rt hPS AR BBy A B et

O parti cul ar Theponidnand endlselisnbaiicd hgvedowrsdl imanm¢Snjcityfio hevany aedeat n
constant regions and intrani.c nhanﬁggs in tIoifght ch%i.n genes. |In addition,

other, yet toXBEHHEACT piedh hedBeeshc Brameh ol TRRgT B&ISH:

Hent's nmay IS présent in 25
i munogl obyl i n gengsile Bley@h@f dnBindirii@ appevectehoied dbbad retuieinnindxpasdorand
cytoplasmc tail .of the nenbrane formof imunaglohulin nole e | ay an
i nportant rol @fh“ﬁlﬂéxfﬁ?ﬁé"él%lBh“lI“eWéY%P‘g]fes Hlﬁ?é‘ﬁt-“ﬁ‘ﬁg§’églﬁ?ﬁr‘ffje'm°8= tg%]lte?’%(?gi es in
the serum of .rﬁeﬁl‘ihﬁﬁﬂ% YBBHEN ErestiDR isNbRB A hor@EN EThishEeY BE @leQo spedies-t he

g

expressi on of heterologous inmmnoglobulin genes in animals, it is
desirabl e to srepifiacezulnbery elonts3o therimmusesipbilin leifhat aemegsei® firs and exons
encodi ng tranggn VBt FEe BRI YRk BB Hiiddth rafdiRictOMlinadd L 0
sequences tha? %‘%@p{%{g{}%ﬁg%ﬁ oun(?gf%ﬁg]t"ﬁ'e ani mal in si m'al ar posi tuilons.
Human i memogtegtiaiornclexprte sssan i mndnessugegliebilinagenss maghaidecten ani mal s

may al so be affected by.B-cell. devgl o f - S
carrying the Wﬁﬁﬁh’ IBPQﬁ'J}H%ﬁP% I&M%mgrﬁvﬁg&é C%Laﬁnﬁb:gglgﬁgl IEe | mg’%Bglﬁlce of the
B-cel | recept gines BORbeadBesRd Ofgueicolpniiortuas apeamasteatiosasecatng@yi vel y
in mce. However, it has 5 been unclear how,a hunan. hunan

[ tial
anti body comb?f{Eavit emsoRs ANt IGHeRY @Hé?ﬁ%ﬁfnhg?fﬁr%mélﬁﬁéﬁhg@[?&h%a&%m woul d

efficiently i pfdianéSet D& td8Y aleapmBntondreisments al bobresgnihuman B-cel | s
expressing human(ized) Tg, in transgenic animals, which, in turn, would

af f ect ant3 bodynyrogloslin 1OBsi SldpPesRicphrsrshewn thah e pnbrane and

cytoplasmic tail of the membrane form of immunoglobulin molecules play an

important role in expression levels of human-mouse chimeric antibodies in the serum
| of mice homozygous for the human Cy1 gene. Therefore, for the expression of
heterologous immunoglobulin genes in animals, it is desirable to replace sequences
30 that contain enhancer elements and exons encoding transmembrane (M1 exon) and
cytoplasmic tail (M2 exon) with sequences that are normally found in the animal in

similar positions.



Figure 1 shows an am no acid alignnment of the human |ga pol ypeptide
sequence (SEQ ID NO 1) with other non-human | ga sequences (SEQ I D NGs:
2-6). Figure 2 shows an am no acid alignnent of the human 103 pol ypepti de
sequence (SEQ ID NO 7) with other non-human | gP sequences (SEQ I D NGCs:
8-12). '5 Summary of the Invention In one aspect, the invention provides

a transgene const r Yk, @RGAMhStRIS BRI i GRsuhuNlly efpiieRdBRRalyher i n
the chinmeric Iga subunit conprises an intracellul ar donmain sequence and a.

t r ansmenbr ane refyriorbesfigtiehbrBotll develnpmepoiifumapa;humya Byt seprngée

sequence; and,furth . pgl: ' hayi | 0 , identity
to the ext racgﬁﬁﬁﬁg 3?‘5%%&2?% l%%ﬁﬁ%nkgﬁh gezgli'g?ﬂ e@%%eﬁ%é%ﬁégf% ﬁI?ér%%z}aseecond
aspect, the i BER) b0B-gel devdasneat basdasyembedonmtivelytin mmeodiomgver, ¢hisneri ¢

| gP subunit of the R, wherein the. chineric.. subuni onprd. ses_an 25
i ntracel | uPar bﬂmcﬁg’sﬁé‘}dﬁ%ﬁ‘é@arh?{d’a%ﬂm h‘ﬁ@%?%lﬁj g(?ecogb e &10 @8&”@5&‘%‘%% ‘a
non- human, | gRRhYpeahérdacseBURRARId eficichily inf@ince dicdolelqpemnt siel havi ng at
| east 85% sequence identity t]o@:qge extra%el | ul ar. domai n of. the human | gP
of SEQ I D NO. $yrvivehofzpopdran B-elp Senreiehis hgmaglized) IRvia fersgrn Cep@ ey pe of

non- human | ga .30R0lvRePibeg seausikRyivitédsudes, but is not limted to, the -
bovine (SEQ ID NO 2):; nurine (SEQ I B NGO 3); canine (SEQ ID NO 4); i

primate ((SEQ ID NO. 5); rabbit (SEQ ID.NO 6) or other non-hunan
sequences., I n anot her enbodi nent qui'etfﬁﬁsér%i’i&%ﬁﬁ’x@wi%ge type of non-human

| a pol ypep?i de sequence i ncl udes, 'S no g to, the canine (SEQ
ID NO. 8); rat (SEEghid INDowShn aowianid aliSE@ L Df WOhurha) feametipaptideSEQ | D NO
11); chicken (SEQ | \Q ~Qr_.other non-hu sequen .Lhird
aspect, the ng?ﬂ”(ﬁgﬂfﬁgﬁggr[gﬁ%‘eﬁiv‘e%é)ﬁl?eﬁgfm@%“&%nrnfg@ egd 33‘353&?(? a}lﬂ)ngh g(%h%%b'
Sconstruct encodi ngigaietdbbwaaih bihlmolagidgliBamény bRtk hgRaslgBuynlipepideSEQ | D NO. :
1, or the sequence (SEQ ID NO: 7) with other non-human_ 1gB sequences (SEQ ID NOs: 8-12).

15 ’

Sumrriarv of the Invention

In one aépect, the invention provides a transgene construct egéoding_ a
| chimeric Iga subunit of the BCR, wherein the chimeric Iga subunit comprises an
intracellular domain sequence and a transmembrane domain sequence of a non-
20  human, Iga polypeptide sequence; and further, a polypeptide having at least 85%
sequence identity to the extracellular domain of human Iga of SEQ ID NO.: 1.

In a second aspect, the inventionrprovides a transgene construct encoding a
chimeric Ig subunit of the BCR, wherein the chimeric Igf subunit comprises an
25  intracellular domain séQuence and a transmembrane domain sequence of a non-
hurhan, IgB polypeptide sequence, and further; a polypeptide having at least §5%
sequence identity to the extracellular domain of the human IgB of SEQ ID NO..7.

In a certain embodiment of the invention, the type of non-human Iga
30 polypeptidé sequence includes, but is not limited to, the bovine (SEQ ID NO: 2); '
murine‘ (SEQ ID NO: 3); canine (SEQ ID NO: 4); primate ((SEQ ID NO: 5); rabbit
(SEQ ID NO: 6) or other non—hﬁman sequences. In another embodiment of the

invention, the type of non-human Igfl polypeptide sequence includes, but is not

4



chimeric lga subunit as defined above, and/or, (b) a transgene construct
encodi ng either a full-length, human 1gl3 subunit of SEQID NO: 7, or the
chinmeric 1913 subunit, as defined above, and, (c) a transgene construct
encodi ng a human(i zed) i munogl obulin | ocus, wherein the resultant
transgene products conbine to forma 10human(ized) B-cell receptor

cconplex. - jdifdd @D @heRaRRE (SEOTD f0:tai Bt (@EqutNom?b@oﬁw(@EsjmrN@ho?;ny
endogenous | g production, and/or, endogenous |ga and/or endogenous |g3

subuni t expr eswsirion (SR 1) N©:rldyi-chighem( Neni oapthganonunapsequspges-al | y
reduced. 15 I n anot her enbodi nent, the non-hunman transgeni c ani nal
is selected froma group consisting of rabbit, nouse, rat, pig, sheep,
goat, bird,- horse, Incothité yspeng theown-human trprsgérde arguhakberipgutises(a) 2 tradsgene

- non- hunman transgenic-animal. i s rabbij t,. .20 a. four ,ath
Tovention &1 s6oninycadeizrirst LR ner uebhtl ST BB PP, ¢ ne
non- h;JrrEndt r ?Bﬁiﬂﬁﬂb %‘goﬁdlil.bﬁfﬁ‘c aﬂﬁfint' B@Q}Oﬁﬁ,&‘ﬁ_&/ﬂgmﬂmnb%qneicbﬂmﬁlhct?ﬂc@mglh ' pod?/ ?r .

an anti pody tTragnent. n a certarLn enpoaql IS _aspect, e | solate
humen(i zed) i fiisaadHblsugthnhyraandiePsahung oﬁé%ﬂh&ﬁ@ t’o?f the ?S?B%’e‘r ’&hm

anti body, or 'ﬂuﬁﬁ,%ta@%ﬁyed AbSv@An@NtY POFYedhE BEHIRIG enddinB hinRagyed) r agment

can be either froma polyclonal or ‘a nonocl onal anti-body. -Further, the
anti body or . t hemamgidboby Idcuagrhemin denesyliant fpesigens, Progudts oawinedo Hidxi n t o
forman i n i : a.therapeutic agent, or fused to any
heterologggg gﬁﬁﬁggggﬁ%céggﬁéﬁg%é%&ﬁkxldefined and used in the art. In sone
enbodi nents, the antibody fragnent is a Fc, Fv, Fab, Fab' or F(abl)?2

fragment. 30 In a fifth aspect, t i nvention provjdes ap isol ated
B ol from t he nolt s RERoTACRRR et M RERnaR Bh S EERER e
B-cel | expr esgrgu@ioh ai/drdB@driou T datsadr Erfidg ot subiinitexphisst®i, oftht ga
subunit and/or either the native hunan qu3 subunit or the chinmeric Id
subunit, and POTRHn raapEaiGaNalds sOsRARINURRGEY zed) i nunogl obul i n | ocus.
In certai ps enbodiments, this B-cell is imortalized and in a preferred
enbodi ment, is derived froma rabbit. 5In a sixth aspect, the invention
provi des an ant i boaynpheyrarbadinentchepei-Biny Earseehic Bgeyl ivselasied diopi body
- fragnment, as I . e i ion.
br ovi des a phar dRcuFRERE Sy suouse. i pB SEUERLE BRPRGRe, doiey R Doay
fragnent, as hesptichederabadiment, theaomhxman gansitiic anihdl phaabbéiceut i cal | y.
accept abl e i ngredi ent. The pharnmaceutical conposition can conprise either
a nonocl onal antibody or a fragment thereof, or, one or a plurality of
pol ycl onapo ant i bodin@So@th 4spag@be ischiier faf providanneioghédinasqugetd) t he

invention provides a nmethod for producing 15 hu .zed) antibodies in a
" non- human ani FERU08IeBRATS AR g 5‘3“‘5%?%‘6@3%‘??& @Hgaﬂg%h?géjs%’lgﬁ% WIS hs gene
construct encqgicnsh £ibh®f oPandtib¥®, ARt | 1912 Sl Binbod@imedt STithiFBIpES, | ga
subunit, and/or a transgene construct encoding either a native human TO
subunit or a Ghisktdduman(ized immunegielalinieeifien privdppadar #aockendl  (b)
I ntroduci ng amibszgg OPRRIIGI, s hAGARAS HEQRSH! YA a6 A BB h&S )

i mmunogl obulin To 7
25  from a polyclonal or a monoclonal antibody. Further, the antibody or the antibody

fragment can be labeled, or fused to a toxin to form an immunotoxin, or coupled to a
therapeutic agent, or fused to any heterologous amino acid sequence well-defined and
used in the art. In some embodiments, the antibody fragment is a Fe, Fv, Fab, Fab" or
F(ab’), fragment.
30
In a fifth aspect, the invention provides an isolated B-cell from the non-human
transgcnib animal defined above, where the B-cell expresses either the native human

Tgd subunit or a chimeric Iga subunit and/or either the native human IgB subunit or

5



20 the non-human animal; (c) subjecting the animal to an antigenic
stinmulus; and (d) isolating human(ized) antibodies fromthe animal. In a
certain enbodi nent of this aspect, the antibody is either a polyclonal or
a nonocl onal antibody, or is a fragment of a polyclonal or a nonocl onal
anti body. Further, the antibody or antibody fragnent can either be

| abel ed, or E}?nb Pn?er‘lcculgggubtuﬁltaanh%'tﬂ%rta@sofegﬁﬂasaﬂthhmaﬂﬁm) n, or coupled 25
to a therape eié’ or can be fused to any heterol ogoqs ﬁé‘ﬂo acid
sequence. 1mmuhdﬂgl<ﬁbulhn idchs. aEsa[reUam ethedimeyiaritis S B IMyes e fdthidd f or
‘produci ng a non- huma I fyman(i zed) anti bodi es conpri sing:
(a) introdumpﬁijﬁréﬁ?ﬁ!cf"g%?g 1sn<§n9/ fﬁgllrf]lsggaéne construct encoding either a
native human | ga subunit or a chineric Iga 305ubun|t and/or a transgene

construct encoding either a native human. gnlal 3
subunit iKto.the %@Mhaéﬂ%tﬁé“ﬁ%?ﬁ“ﬁ%‘&ﬁ‘d% ?“rf%’ﬂ ngdgpa?ﬁoacgp’ ﬁ%u ng and

expressi ng aahﬁﬂa%%ﬁﬁl@arﬁi%&t fral%en@%@@ébcﬂgecbabhwmn(l zed) i mmunogl obulin
| ocus into the no uman ani nal ; wherein the resultant transgene products
conbine to form a human(l zed). B-cel | receptor conplex. In one enbodi nent,

the non-human ani g}a %R%ﬁ?;%l:t”%emﬂéd Fr8tilesP iR AsbeaScal SOIﬁ;fbs'ajahrral t hat
er si

‘creates anti body y ‘gene conversion and/ or som h

~ hyper nut at i orombfisifg mrm’uboal)e@jr zmntmth fragment, @?n@s‘a'l‘*hefjrépo‘{esme? ’F’H‘BB’F‘LW‘ Bet ai | ed
Description of the |Inv nt| on blings co herwl se, '
t echni call and’hg‘E*iaé?ﬁ“ic? acf:%pr egieﬁ{;?g}e ﬁwgmt&g&sog%e meani nﬂ

commonly undgpaphaackifbyr zOrﬂ&ndﬁoneraimbadworstkﬁ"dgmenﬁh@rh@f & g o APpiHE tyl‘lf this
i nvention bel ongs. Singleton et al i ¢ctionary of M crobiol ogy and

Mol ecul ar Bi cﬂo&ygymglr?@tl ies of aWF%ﬂlﬁfegﬁns (New York, NY 1994), and March,
Advanced Organic Chem stry Reactions, Mechanisns. and Structure 4t h ed.

John Wley & Sons (New York, NY 19922 pr.ovi de o% g Cﬁzlcm n the art vmth'
a general guide t & ameighthsnerie hedpyes 1%@8\:@55 ¢ Rethpd °§é’ﬁ(f appl i cati on.

150ne sKki nie Yo amebdreihgandl s sim | ar
or equi va‘lsengmfngn(i%e%%%{n 8@8# |nbarr§)‘hhe?d(ealﬁtrfnll whi cmgliﬁ?gﬁgfjga)be us dgl n- t he
practice of tdiprepimseninsganeentstont enpm%@thef haatiye Sumdp §RABHEF O i s in no
way limted t the met + AHAGROBESanakRt he
present inve ”6‘?‘"1‘0 Igﬂé‘th"m% %\aﬂ)ﬁm}ag ar gt?%??écﬁg%glggﬁ%w 20" A tra%ggene
construct or @¥RhHFSBineRIEH smm lras thdefonfhethah enigiah and.dbbingodusing

nmol ecul e which contains the codln uen t. ene of
_interest al orffPRELRE %BW%‘W’F&FW Cg{l%? um;n {Ze (:Henlsnrﬁfr?l g’ ul redﬂbéﬁ’rﬁg

tenporal , ,cel . §(9,emnfl4ncan§ﬂg/ @5 s@ﬁé@aﬂ@eﬁ aﬁiﬁ]ﬁﬂ Eﬂszm annge)ﬁc stheulby; and@@ne(s) of
i nt erest W|th| n target cel a non- guman trIans ni c odlr%@ntof%l%’s B-cel | s
are defined asoiﬂldﬁlmé‘ag@zeééﬂf}tﬁ;")f‘ﬁ&ﬁo’&rt ¢ Humal)| Iéa8

rearr angemanta Ogct ﬂl;g’r&mlgg&gpl flé}l aq)%g@o%am%@oaleﬁhlax@wmsmmga fragment
i mmunogl obul i P genies a ge’in their life c cI e. ﬁB%B{:rel | s

i ncl ude, but @meohetonki mamwbnaleaaﬁlpqdyml:&ﬂ@r claf pfi °F1¥1f"éa”ﬁ %%’i’eln%
| arge pre-B-cells I not@Rb U0 1@@I I S,
oy’ Bics Bifgieelef; & i B g TR Sok<f Sulrng O

menory B-ce] |€"€ receptor (BCR) conpl ex" as
defined hgy eig.a th@hRubc §@nt, hecaﬁﬂetfu&dbmmyt hqmﬂ’!mg@lsraé%@g?ﬁl‘i PEGRCCECcept or
expressed on B-cells, which includes the follow ng subunits: the antigen
(Ag) receptor, the rrenbrane bound i mmunogl obulin (nig), the lIgct subunit
and the | gP subunig, ; nffiRadeaeink i@ B0 [20vided ssmetbochon eritdsging Adon-heman

animal expressin'g'human(ized) antibodies comprising: (a) introducing and expressing
a transgene construct encoding either a native human Iga subunit or a chimeric Iga
30  subunit and/or a transgene construct encoding either a native human IgB subumt ora
chimeric IgP subunit into the B-cell of the non-human animal; and, (b) introducing
and expressing a fransgene construct encoding a human(ized) immunoglobulin locus

into the non-human animal; wherein the resultant transgene products combine to form
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association with the five i munogl obulin classes have been descri bed by

W enands et alL, EMBO J. 90): 449-455 (1990), Venkitaraman et alL, Nature
352: 777-781 (1991), Herren et alL, Inmunologic Res. 26(1-3): 35-43 (2002).
In addition, there are several BCR-associated proteins (BAPs) that have
been cl oned and sequenced, but their function(s) remain unknown, and their
rol e, as comoipemingizaf) Btdedl rBRiorkaspbeeh auesbodiment, thBGE:-hesacimned

protei ns have been described by Adachi et , .EVMBO J 15(7).: 1534-1541
(1506) "and ScReT o1 mRas Bl 730 ous 1o FEuey Jobegy At e
lga or 10 subypt téavefsRh@hdbPsddtih3hdnhuRE6n hiagefboad @ibddghéhi,nrd ypepti de.

sequences, which include naturally occurring alleles of Iga or Igp
10subuni t s f cwndaliine @bgt.ven type of animal, or in a related species. These

are also referred - to as "full-length Iga or 1gE? sequences”. The hunman Iga
pol ypepti de sequence was cloned by Fl aswi nkel et al., Inmunogenetics 36
(4): 266-69 (1992); Accession nilethié gupvention SEQ | D NO 1). The

human 143 polype _toi (Sje sequence was cl oned by Mueller et al., Eur. Biochem
22, 1621-25 (9925~ 15 Accession nunber MB0461 (Figure 2, SEQID NO 7).
The term "human(i Zegkss defdied oghetwisgnechnichlraat yeidntifia terss gsreliceinhava theequence

contai ni ng one or nore human sequences. Thus, the ter s _used .herein,
i ncl udes hunéﬁméﬁlfaﬁﬂﬁﬁsrﬁ%ﬁor@éaﬁ%ﬁ%‘é%d.by@“'e(?ﬁ?r p&flg)g"tﬁ%ﬂg%n‘?q‘l&or
protein ofy PahiReRLiIGDIRES SinkRtcARr LU D 2RPOHNPIRNEICRIES GHE Moechizom an
animal (e.g.; rat, nouse, human, rabbit, -chicken, etc.), in vm%_gh.one or

more domai ns Aeloghad eda T By SptoradNaw & orle Y2 kRd)-wnd Makche dRva¥€50ndi ng
domain or dowgﬁéicfdh%sﬁy b 0B WechGRs ROLMREREAACAR Ed 20k W‘ietya&' kg or
species, or w a correspondi ng domain or domains froma different
allelic | ga \Newitomk MY 19920 mpravida phaskillddga the ey réthcesenpiehgwiretogranief e ani no
acid substituytions gr.nzt}‘slgrl%rgén Y 1rif%(pnt | ga sequence having at | east 85%
sequence i de “i‘t“’?“%‘%? ?he cBrresp%&an'don&i n of a given lga sequence. The
ternms "chismeric | @me skiflel] inhbieram itk edperigatianymeetiigle dnd mperich aindkat y
t hroughout the specification. |ga pol pt i sequences (SEQ.LD NGCs: 2-6)
from some noRIWYHER AHIO ‘ileéc%]?eéﬁ?f‘:‘g% %E(% W@@%FHS‘% "Bgl?eé)r‘ié.m% Atlhﬁchi meric
I gf 3" subuni t,yQEntRfiRhED BHedaOthy PeREt G eh@dreE & doowaidiedrolihpaghodde
sequence froman animal (e.g.; rat, nouse, hunman, _rabgit, chi cken, etc.),
T whi ch one 208 metsFiels desstibrd For DYRGsEP gi8e BErSAH BERLAE. P OHRINGCER with a
correspondi ng daaLQwdomains froma different |a pol ypeptide of another.
animal or species, or wth a correspondi ng domain or domains froma
di f f er ent20al | el i c “AdgRnsgensi@nirugior Lxpopasnearsiractt ag ¢abingd heremcretert 1M one or
nmore am no ag¢s subst it uti.o . ' ' ];?é}ya?, ving at
| east '85% se?lﬁ%?g?ﬁcg%n |'“Ifhypﬂ%(’t)anﬁltgé é@d@%seé%{?g?ﬁé aédlcg)%g?n o) Q%"?’Si%@en | gP
sequence. ThénttestmbongatithmppiopribgBtguEaidry sbqueheessaqireddy tengRtalaed used

Ly Chonaenbl L SO L1 SREEL 5l el 95 RO PRR BRI

of a non-human transgenic animal.

25 | “B-cells” are defined as B-lineage cells that are capable of undergoing. :
fearrangement of immunoglobulin gene segments and expressing immunoglobulin
genes at some stage in their life cycle. These cells melude, but are not limited to,
early pro-B-cells, léte pro-B-cells, large pre-B-cells, srhéll pre-B-cells, immature B-
cells, mature B-cells, memory B-cells, plasma cells, etc.

30 “B-cell receptor (BCR) complex™ as defined herein, refers to the multisubunif
immune recognition receptor expressed on B-cells, which includes the following
subunits: the antigen (Ag) receptor, the membrane-bound immumnoglobulin (mlg), the

Iga subunit and the Ig subunit. The B-cell receptor, its components, and its
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“"Intracel lul ar pol ypeptide or domain" or "cytoplasmc tail" refers to that
part of the pol ypepti de sequence of a given nenbrane-bound protein or
subunit that exists 10within the bounds of the cell. Usually, the
intracellular domain of the protein is responsible for signal

t ransducti on. By "intracellul ar domai n sequence" of an lga or |IgP
subunit i s nmeasdociatien poh Yedpleiteusedottinelxaies hive: Hega dexcribghbyWieppalster de,

or fragments ther.eof t  uspal iSst.within the bounds h 1.
15" Tr ansnenbr e’%@%ﬁa{' h&ge‘h%é#gé‘ll%gg&é%‘}“ﬁﬂgﬂm € I%P&ﬂffﬁ%ﬁﬂt 7%”%49@%@ t he
pol ypepti de saquRAeL0fmblgoibgares 26@B)pH-ypEpL2)den afditidd, @@reHat seveher eof
that spans a bi ol ogi cal nenbrane such as a plasna nenbrane anel |l e

menbr ane, or IHGR-@spiptedpioteiny{BAbs} halhsrnbicalongd ad qu‘“é’(ﬁ%ﬁ’gr ¢ihs defi ned

herei n i nclsudes, Ratay @hh REGMS DY BRI 3RS PARAL HROBYRARE belgs, or can
be non-naturally occurring 20 consensus sequences, or fragnents thereof

"Ext racel | ul amugstibygdle BGRIessoriaigo pentavis hraae beon describhdby pdrchi efaly R&BO J

pol ypeptide s ] of hve ;b i ) it that
Coual 1y exi st o paear datPUOBY Ry SR RREar, 3PS 1BIAEoRs BOSGHAED" Jomai n of
| go or I gP" is meatrifativhdgqot igfepbinds” sdauencealf otdueringaaor Idfgf 3

pol ypeptide, or, fragnents thereaf, that exjst outside the 25b ds of the
cell. The ter W‘Vﬁ?ﬁ%@ﬁ%ﬁ‘ﬁ‘@&‘)ﬂ&ﬂ’ﬁmﬁh@&ﬁ“ %'Eﬂt?’rﬁh:f SEHEne, eﬁggﬁlgﬁlg g#{: i ncl udes
bot h nat unal | ¥uGRUfhd B SEYLEHEE6! Aima, frufafelhBatieRs 0Phdsk AreQlsol g gene

-l ocus or a segnent thereof, degenerate forns of naturally occurring
~sequences of EeThreten 24 ‘{f“@éﬁ@m%&ﬁ_}%@ Seéléﬁﬂfﬁﬁ’jt dhe hemap g ppdyrratide as

- synthetic seqyganeRs wlafoneR6PERsRinRARPLY IRRLLSL,8RIUBRSL 266185 {BDEY al |y

i dentical to a polypeptide encoded by a naturally occurring sequence of a
human | g gene Acotseisn owmber Mgty Fighrerle SEQIIR NO:plar The bympn ipapirde, t he
human | g gene _segnent ren S the | | | phul i I | w1 mmunogeni ¢
in humans. Hefé" Cﬁé"aPélre"“mg‘%%ﬁ’I#ﬁﬁ?‘ieé"%%'rﬁ %ﬂoﬁﬁ%ﬁ"%d?@m%uggg%bm in (Ig)
heavy and/ier lAicghtios hanter Mgt (BigurttRUSBQ [DNGwhan(i zed) i mmunagl obul in or
lg | " d..intergh bly. .The term"h i zed) B-cell t
S A e I R e e Sy
‘in-which the L@RaisidRuRd ér hére@iublafkequemat.i Vitus, the fuhiBss dsg@hadidURtd@r a

chimeric lIgo subunit having human or- humani zed | ga
human and humanized sequences.

_ A*chimeric Iga” subunit or protein or polypeptide refers to an Iga
20  polypeptide sequence from an animal (e.g.; rat, mouse, human, rabbit, chicken, etc.),
- in which one or more domains of the [ga polypéptide are replaced with a
correspdnding domain or domains from a differeﬁt Iga polypeptide of another animal
or species, or with a corresponding domain or domains from a different allelic Iga
version, or from a variant Iga sequence with one or more afnino_ acid substitutions, or
25 froma variant Iga sequence having at least 85% sequence identity to the
corresponding domain of a given Igd sequence. The terms “chimeric Iga” and
“human(ized) Iga™ are used interchangeably throughout the specification. Iga
. polypeptide sequences (SEQ 1D NOs: 2-6) from some non-human animals are also
defined in Figure 1.
30 A “chimeric IgB” subunit or protein or polypeptide refers to an IgP8
polypeptide sequence from an animal (e.g.; rat, mouse, human, rabbit, chicken, etc.),
in which one or more domains of the IgP polypeptide are replaced with a

corresponding domain or domains from a different 1g polypeptide of another animal
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sequences as described above; and/or further, in which the 143 subunit is
either a native, human 103 subunit or a chinmeric |1gP subunit having human
or humani zed 1913 sequences as descri bed above; and further, where the
menbr ane- bound i mmunogl obulin (mMg) is that of a human(ized)

i mmunogl obul i n, as descri bed above. 10The ternms "human anti body" and
"“human i Mmunogbrabedidsndr veirtea ussdpdrdingidontam erédb@ning Gomnt diffocitedelbnig

i mmunogl obul i n mol ecul.es conprising fully human sequences .. . The terns
it zed- ant 150y O S8 “AURHES BEFHTBGTOBURT S Ar Ao S HEITRT roan
an i mmunogl obuibf o RRYSE WEEscGOHRE hSliMDatdast B3Sdeqien®idehi@d tofhea hunan .
i mrunogl obul i n pol ypepti de sequence (or a pol ypepti de sequence encoded by
- a 15 hunan inﬁﬂﬁﬁgméﬁﬂgﬂﬁma@ﬁ%agé@ﬁéﬁi%ﬂuqﬁ% sz ebfierip fagfobul i n

- nol ecul es t. b j ; i apsgeni c

non- human giingﬁm%ﬂgégg%ge%%?%&%gggﬁggwaﬁ%gﬁ?%%gQﬁﬁiﬁﬁgg?g E]I nol ecul es.

Such humani zedrdlympibgeputésiSRQIIPNDE $- Q) Fonssme npmrhvwrogednimals erepr i mat es,
especially huq%ﬁsa“r iaggye t o non- hurmani zed i nrnunogl obul i n nol ecul es
prepared from QR or 20 prepared fromcells derived fromthe
ani mal . Humani zed i“mmacaiglohulypesgideor dnhiilvodh “egioplaghiv cel”irefiens no tlaogem | ns
~(lgs) and anti hodies that are further diversified,through gene. conversion

and somatic hyﬁ Y@FP%@%@@HW@% & BETVEFT P BRI SRR HUM TS 1 g
or- anti bodjges @iten e bourdid B e c8il NCGudlpEMe dtQcdMatar D&halh ak ihy prRER idy humans
(since humans do not diversify their antibody repertoire tﬁrough gene 25
conver si on) argspgesible fossignahiEmpdustonrg or anti bodies are not i mmunogenic to

humans si nce t hey Vi BRI, ) Wy =T By .t he
~term" substantially ?g%uceé"(%ﬁﬁgggﬁ%ﬁggﬁg@%%%ﬁgg%gﬁﬂgﬁggﬁﬁ%?n?ﬁa and/ or
10 subunits exphpssidenciusnemeefribe kghar Igfheolrmgtide oofragmaotiubereanthaf useiliyher

t he endogenous_| l.one .or _additionally, endogeous lIga and/or 1gl3

~ expression is T g‘ﬁ’@he’ %d)ob“rle%%réé%‘fe@f at | east about 30% 49% or nore
pref erabl yisat | eastTahowdmizBe J%in ssquencehofmariga prizBeniablitys akartedast about
80-89% or nDstgﬁreferabl QﬁrﬁbOUt -1q0961 th tranjﬁenic ani mal .
The tern) "momSEPEHEE sechtsatiyhe feg of FPPde Pt FaEmensIHFTe Rl SHSF Bcul e
synt hesi zed bxbi@odgﬁ&dnmeﬁmpdn@@@c}pis-a%wsﬂ{alrﬁembrane, orgdit@e hiRkBranR Qdripidonal
anti body" is used to refer to a popul ation of antibody nmol ecul es
synt hesi zed byilayepopls drangnembrag: damaia seqyapre” psArfineroameRdes gyumplbe us”
havi ng the ca it o, : ENBRtLoa! rsion is
al so referredl%'?‘%J Qé %ﬁwﬁgéﬁ%%ﬁg’?}’@ﬁg‘fﬁ% Iocung,ﬂrﬁgtﬁlém?%g&gﬂ%{ bodi es
with a di 2er siconsenpunesqategs.lyy faghemsthernodl 1g | ocus are also referred to
herein as "functional.” tl Les.pr " UACL Yol [
anti bodi es. The teﬁ%ﬁmﬁ%ﬁﬁ%ﬁﬁghsﬁygéﬁgagéﬁc%&gggﬂ%?ﬁm§§§ﬁ%§gﬁﬁgﬁg%n_
i ncl udes, but sé¢memetof 2 @iveh midnetdartechound progdis oismbimitrbat Wsaallyexatylueside the

non- human pri pates, .rodent e.q. Jnce and rats),, hon-rodent s, such
o o e rpaunes apie el By SSudeet s Gofin & Meddel o riran e p SRR °U"
donkeys, and béqueifce(of i@ Tga ©RIERMpeptidt), ke samdAtiGkScolUBBSRisaBGsiHb el | Ke) .

The.term "non-primate animal " as-used herein includes, but is not limted
to, manmaPd obAEYs phdaclli mates, including but not limted to the manmmal s

specifically ~ The term “human(ized) immunoglobulin locus” as used herein includes both
naturally occurring sequences of a human immunoglobulin or Ig gene locus or a
segment thercof, degenerate forms of naturally occurring sequences of a human Ig
gene locus or segmeﬁts thereof, as well as synthetic sequences that encode a
30  polypeptide seﬁuenoe substantially identical to a polypeptide encoded by a naturally |
occurring sequence of a human Ig gene locus or a segment thereof. In a particular
embodiment, the human Ig gene segment renders the immunoglobulin molecule non-

immunogenic in humans. Here, the terms “human(ized) or humanized
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15l i sted above. Detail ed Description This invention is based, at least in
part, on the recognition that the production of human or humani zed

i mmunogl obul in (including inmnogl obulin chains) in a 20 non- human
transgeni c animal can be significantly increased by co-expressing human or
hurmani zed 1 ga and/or 1gl3 in the B cells of the aninmal. The inclusion of
human or  hunmanizedodlgiuliantl) eeatyghd/or fighththaiB leat! @ “hombd ansgeniigedni mal s i's
believed to reconstitute and rove |ntergw-zggs bet ween t he B—cel

receptor prot éMFRnoginlisgy %Hﬁg£é¥$ﬁwgﬁﬁﬁﬁ Yogni ti on, B-cel

devel opment and suryé ¥dh “h@hat(RdFB &6l Fkepdsr (BAR) ¥bmflegtsdustd BASELIRS. The
co- expression of humani zed i munogl obulin in transgenic animals already

carrying the H@ﬂ@ﬁ3@P“ﬁ@nﬁﬁﬁ%@ﬁCmE@F“ﬁHHWBWhﬂ6180§¥ AE doHBST oAHVe vastly
| mprove hu@an%ﬁﬁgnhﬂiﬁﬂﬂﬂ9$§%¥ﬂu &qu &%nﬁ&vmg%d%ngpmﬂﬁmﬁﬁﬁﬁéi0”a||y

desirabl e. to express umani a and/or 1913
transgene and seqtenctwaadnsmhhdahmmagdvozbﬁmhﬁ, invenmd b éefagdums ts esthinockout 30

~background of, Q | ga
andl or 1o TaeBechf Tl spbB uRa T re ek sufur AR HE bR SMERASETHE,
receptor consissgugn®@ amiﬂ@d’dlelbbﬁnmdd ﬁmﬁmnagla@blw manbmade—aound :
si gnal -transduci ng heterodlqe S|st|n%%8f t wo If|% h $€§

gl yoprot ei ns dEMUBE!PRIAN AR %ﬂ"a IR, @8 Pt €85P Pt BONS
(BAPs) havg been d@ﬁ@{ehia@%un’émhﬁﬁ&iy@@n@*humﬂ iRt SobulinOkicantd hdin B cel |-
devel opnment, sel ection and 5survival. These ﬁrocesses depend on BCR

si gnal i ng t hr sefghoehébadips and prmeneglduiinaolecylse camrrimets iy Bugehesapacey
‘these nol ecul es Ca*%ﬁé/te?m YUNERER4 ﬁ{?&ﬂgfdﬁ hat ‘hﬁﬁﬁﬁ@édﬁﬁmﬁ%\égfo%hﬁ YEQSide

resi dues assenbled 1nto he SO-Cca nmunor ecept or tyro0si ne- base
activation nohedein InfeAivhn nmumlaanmwﬂmomeg aulpmaemonmf gge:mmg ,
nt s. have, shown asm. ¢ Fs of the

CGene targetin er |

10l gcc/ I gp he?‘g 8@‘?%%‘391 lgpglyg?[f}bdea?f’q‘*eo?e(lg B?lwegeve %ané:ﬁtencog
t r ansducedsby hivhen ingangigldbatie pat spmera). eTHerhnalaxieet inmmiratetobpbs niolemﬂesand
T hon opal | A rRpgRdrestnb e naraie BmavamieslyPomaT AR i ng &

hot nodi ner, agpgbihdeVdd th 'pﬂﬂhc@iﬁﬁhaﬂﬁzed%ﬁﬂn@élo%h%blé&ﬂe@Osaé}ﬂﬂirﬁa){nzi@@Und 15 to

one of the heavy chains. At the N-term nus the heaVé chain carries a VH
donmi n, whi chimaepeieivhp mseculss aredptsypaunpgenicsp pPERBKS Pl lgdumansy | gm

IgE), 3 (19G | %}&@C t&ﬁ#h\gr\k%@eggfngﬁ@ﬁ%}pﬁuzmTﬁ&e&{@s Xgeﬁﬁréa'fﬂﬂﬁ%aﬁhﬁa%ﬂ s

formed by the hypervaria Thus, each mg
nol ecul e nas preparad friogemllp Herdhied grogi thegnimal. Humanized 1mmur10globulms or

antibodies include Immunoglobulms (Igs) and antlbodles that are further diversified
through gene conversion and somatic hypermutations in gene converting animals.
* Such humanized Ig or antibodies are not “human” since they are not naturally made
by humans (since humans do not diversify their antibody :rteertoire through gene
25  conversion) énd yet, the humanized Ig or antibodies are not immunogenic to humans
since they have human Ig sequences in their structure. -

By the term “ substantially reduced” endogenous Ig production, and/or Iga
and/or IgB suburﬁts expression is meant that the degree of production of either the -
endogenous Ig alone or additionally, endogeous Igo. and/or Igf expression is reduced

30  preferably at least about 30%-49%, or more preferably at least about 50%-79%, or
| even more preferably at least about 80-89%, or most preferably by about 90-100% in

the transgenic animal.
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The mgM nol ecul e differs fromthe secreted formof IgMin that the
secreted 20lgM forns a pentanmer with 10 potential antigen binding sites.
The pentanerization is controlled by sequences in the Cterm nal part of
the secreted is chain. This part, consisting of 22 am no acids, is absent
i n the menbrane-bound um chain, which instead carries 48 C-term nal am no
aci ds encoded by t fige tMm amdnd@orakanibodyTHeusiiepér id ircanghedy mblete sequence
is the nost evolutionarily co ser}zgd Eart 25 of the whole IgMnolecule. It
is nearly ideﬁ?ffi_”é"é}ze‘?)@(@\é'@ﬁle &8 Pr%Ebbit and human migM and the :
conservation is stiphd cRRVHAYSoh 2@ MRIEORRAIRS rdiRUS & pypilhicavd nikibotigM
Conservation of amno acids is al so apparent when one conpares the
C-terninal seequéastlss ainthesigna boa peruation obBi&Hs- m g i sot ypes of the nouse.
This findigg provides, 'rﬂogllﬁ;% ih 31 1oL e hEARS B Weshcly RNENBIEBIaRE am no
acids are ?nt er act?‘ﬁgmgl?ﬂtl r vxnht F‘n@_gaheach 0 heer%&n { he H chain horodi ner
or with the | garangtnriegprdigounianyersBotidylsa rgerradhep hegPn ppd/ duactepaladg no aci d
transnenbrane, segnent,,  fallowed. by.a G o nak G ¥ELRA | peldird 195 about
40-70 ani no aé(icﬁg,an e@ﬂt(?t(’:oé%tséﬁ%l %%geégg%&%pra%gi he res%)%zggs. “At i he

N-term nus, bealfbrddriohelemsastamcionl attediege pt fuketiorfall tepanmdre of arytibadies.
extracel | ul ar domain contai ning cysteine resigues t.ryptophan, wel |
as several other c f@me%mgﬁw%& (ﬁ?:l?ségmfe)oaﬁmaali  BFS eerf“ﬁ)s{g% d%f’%’ghlsgl%t '
super fam liy. Tihisd &) aa8%l=3s JulbRbs, Fhexexple avalHudlaa pripares soddntd@ichmicga and

l gj 3 subunits forman |g-1ike domain, Besides cys%ei nes tgat form

i ntra- domai n @RGEES).iNge-TesREBATIRE. F458 2aie PGP ETRbRCRES CBIP$% addi t i onal
cysteines tha W0l OB 8 Shad @ odichidkdns derbpnidackasicaramdt he | ga
and | gP subunft"?‘gg.ﬁ?gg’%p eg\acorrparfgéon_ bet V\(I/éeegg t he r_musew;nd_ t he human I ga
‘sequence showshetlfka}. Thatdrmesi-gumsteianipet’ amitsed karein freluday, drhis opidinéid tthe 1 g
domai n and i.nter - chai nds. are ¢ r : Bakhda of.tiRgut,Wo
speci es. The COREN %tg?{?ﬁ%‘cpmr}e%aé?esi mgﬁgglg\sﬁﬁgnm(g%%@?%a%psgquencgeclonsrgrvati on
in the extipacakikdihiivepart only anobunts to about 56% while the
‘transmenbrane and cytoplasm c tail show conservation of 100% and 87%
respectively. The latter reflects the inportance of the residues within

t he C-term nabepakd Ddcribidéh Nol ecul e. The assenbly of the m gM nol ecul e
with the Iga/Tgl3 heterodiner is 15 necessary for surface expression of

m gM This requir eRERinveRPHE batse 3t &edn B%ﬁﬂﬁ%f?%@t’&f‘%ﬁ’ig%&‘ﬁfﬁ%r ane
part of the uppghaii: hERLnSERIRhE0slBRlRGEMRI g HmidglobianamerRPmane region
of the um ChaIH}I"l W th the I1?1(ans.ma'rrt())rga?ne_mgf':ilrt of_gthe H-g21CK mol ecul e results
in the suéaceocrkwnassinspenad anialvan hel sigaifiganty ipfreasgbby sygEpresHag Bumah a '

interact  ons Botuiel it EORCCRERLAER foRb e ATrbb el Bl rotbRRE b © 20

addi tion, B-CglhmiltaBo an@efleBah HEECEARHS Mrlshaiic priase ittelitvansport  of
- single or inconpletely assenbl ed conponents of transnmenbrane protein

conpl ex out ofecorssityRRANIAMPRO G RCTEREONS PSTYEHB S Baffd! THERPIIr BFECIBY MFRYBCR are
probably the G S BBbmat Gnd QAViVAIESE thoB ceine for mati on
of the BCR cogn%ﬁ‘é%%lgtaﬂgggg&g%lrlaéel ful ar Igr-ndon%i.n of Iga and I gp has also
been suggest edartyingdual transgehas. iThe threxihewnmg honanized imngRegiohdiedie. For

instance, in the muse cell |jne J558L whi_¢ch_daes, :n X Ss nouse
1ga, t-ransfecfr%gﬁve“Hm&ﬁ rﬁ%‘l%(iagﬁglé B;hrql%agtotgr]’é %P%eéi I%%r%?cgglgfggxpressi on of
mLgM . | nt er eghispete¥ wolildasheitiron: Minidiizad b tsogl Galig productaultvesild n

10-ti mes hi gher expression than transfection with a human I ga gﬁgn%/e. Thi s

dat a 30suggesbsaddizmatiyidesirble ¢ etoress RpthgBaarHamner hugrrizeditgor Ieiea nay

Interact wit htrgrps%ene and the humanized immunoglobulin transgene against a knockout

30 background of, preferably, both endogeﬁous Ig, as well as endogenous Iga and/or Igf.

The B-cell receotorland its associated proteins
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extracellular parts of mMgM On the other hand, transgenic mce with human
i mmunogl obulin | oci do express human i mmunogl obulins. It remains unclear
whet her B-cell devel opnent, B-cell survival or expression of human(i zed)
mlgM in transgeni'c non-human ani mals woul d be influenced by the
co-expression of human Iga and/or human Igp in B-cells carrying
human(i-zed) ”19N|gﬂﬂﬁ§cdfﬁc@ﬂ&hﬁhﬁﬂsofhemEmﬁemumevemmhqﬁﬂﬁHMssbeiated
proteins (BAPs) that have been 5 cloned a

function(s) r&ma-ransdRABSACterRdimer %ﬁ@‘ﬁ’& 3%#‘??%??}@ %Ol’é%%%%?agf%d wi t h
the BCR thei f;g ;%8?%% & aﬁ@%ﬁ r@@lﬁ%ss%&a@e@%ro%@ﬁ (BA2S) ReeBeaiestiteaed. Yet,

t he ubi quitou on and strong evol ution conservati on of BAPs
suggest that they Bapsdssiph aflﬂaarBGRrpomemnt fqleecerég@pmnvm seleglémneand|

cel lul ar processe d several ti . For .
exanpl e, t%es%‘“l‘ﬁap&g?s&pﬁ%ceﬁsﬁs‘i 8 I\1/(}:‘)§I%"\;{e %M’ {H%ugﬁﬁ% I?ﬁ&ﬁ%l%&&?(g&t@ '

cyt oskel et on, TEHcytdblzfsﬁm(ﬂcﬁhdmm@tH&ﬁm&ﬂdcares tarr@nasqaqmetme lmsf {hg( cointaitdsas been
pr oposed that the function as chglpgr Ei@ eﬁé@' 81”' n th fo dﬂa gasg
assembl y of " t ¥eaprahFRs g AesIPIeh REFHaled | vant i ?rﬁFeé} FIRE"BE

receptor, its,GQMRANGRIIT gw&& ﬁ@%H@pﬁéﬂyl@ﬁd%&rﬁBCR&n@ga‘ng rmunogl obuI in
cl asses have %een descri bed W enands et at, EMB 9(.2): 449-_ 455

(1990), Venki t ar arféenedargeiing qwatvrurxeﬂe@zc shyopL ﬂﬁetft@l%ﬁslasﬂglfé Fempngef thg
| munol ogj (‘gy P%g]’[;éﬁ ﬁétg‘rogt)grer %?eé:@%él%gpg-)ceﬂ @%53130?%% isat R tRhehReSy thave been

descri bed J15(7 1541 (1996) and Schanel et
at, 20 PNAS 1@&(13{7)1&31981&%{ Q%GVQIQQUB)bothTH@elﬁm#ﬂmgwedﬁleﬁw ®- cel |
receptor on B-ce v prrent and survival has been described by Reth,
Annual Revi evni'§ Pﬁ“ﬁf‘% ffogy 10: 97-121(1992): Kraus et at, Cell 117(6):
787-800 (2004), Saye@hbeinediound mwmmgmunm(mrgbmbmm ﬂ;GI’fSiStSI@TWQB@iWZOOO),

Reichlin-et at Journal of Experi rrergltal dth| ne b L35 Pike

et al., Jour ng1ansf OTHREAGLBIGY T AT %Of '§1%5% &2 ic 155? -

Journal “ofs | ngupeLegY héa@/% chB85- A7 e (NRRBRNus Rededgichen c@xfneBmPBd@mh ng and

i'ts influence in B-cell devel opnent .and apopt.gsi sd;ﬁ/ ‘%e rbég,e Cl.i bSd in

Cronin et at whlchlmm&fgythqeffyp%efébyff@ pygider 4 1656t EPNRE 9

(15) 8451- 84 e ¢ Bihebyalidhio mn\é\eﬂg et
(ﬁé‘éi@%@%}mn 3399%1'%%3 indil islf8fnedINaRe BiHE g -

at, . I nmuno 200 Fuent es-Panand et at,
I rmunol ogy 174VHIPHBait2Bus( 20H5)2 R ecudts hee P antigsn bndmgsitebove CI ted

references are | nGArRoLR SRidbk i D HohIhELERRS fba}]séggwgm e ifcQbdeted

The pr esent invent ore is direc ar co- exp_r e_SSI ng
human(i zegl) | gdi aR6ls @ pertaiangitiz ¢l potontBd eides bmpmgtsxtcsuﬁauelpynt'amemzaamgeni c

animal's that are capable of prod a . di e fie n d nti bod
relpertoi reto §ORBP YBSBB‘éeI“Ice%‘E}rﬂ(}‘iu é?rg'lni‘?l E%}:@/ﬂ q%l? aér‘fﬁeg@fﬁéﬁr ﬁ%fs)spa%’rylpes gf
ani mal s i ncl “&%31stﬁ{g9<ﬁf_2%9{}n%§&mfhb§&ﬁ P4 el fant 800 om chiif.dohiciehi ckens,

sheep, goats, COWs,” SW ne orsés and donkeys. Wen these animals express
an | g transl o@stsad cbnmuﬁej tdnntﬂaéammloalmgeﬁn@d(z?eby thaad lrand M2 by yi el ds

Founder - ant mal s pr QEaEHARFHIHET O b oh b s Fhitnog Pt tel
through ephangsg. Brn&e héMQ@‘l@dLﬂHJ r![?fétnea(mjdld%hﬁddl dedbeen mouse, rabbit and human
mlgM, and the conservation is still obvious if one compares mouse with shark mlgM.
Conservation of amino acids i is also apparent when one compares the C-terminal
sequence of mIgM to that of other mlg isotypes of the mouse. This finding provides
evidence that the conserved transmembrane amino acids are interacting either with
30  each other in the H chain homodimer or with the Iga and IgB subunits.
Both, lgax and Igf have a 22 amino acid transmembrane segment, followed by
a C-terminal cytoplasmic tail of about 40-70 ammo acids, which contain several

tyrosine residues. At the N-terminus, both proteins carry a leader peptide, followed
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10Accordingly, the present invention is directed to transgene constructs
encodi ng full-length human I ga and | gp pol ypeptides, or, chineric
transgene constructs encoding for chinmeric or humani zed I ga and chineric
or humani zed 1 gp pol ypeptides, as defined further below By "transgene or
transgene construct encoding the human lIga and/or 1gf3 15 pol ypeptide" is
meant the nat 'b§%1ex{r%9ek1ulhle&%£n cOHATRR g beRei RNddiBlics| DRy IDMhaE CAWRNGE .
respectively, as well as any variant, ‘codon optim zed sequence whi ch
encodes for a stvandoiheneinssrvedumipaleeids foged pgugieing ef &e [g gwedamilyPlhiput  whi ch

has a different seguence ed on i Qpcept i s

di scussed in 38@§§?ﬂP§&?ﬁ%?mﬁgﬁéﬁﬁﬂgﬁg&%gf Jg@qgggﬁ%ﬁéﬁg%ﬁfﬁﬁgggﬁ | ga

pol ypepti de Se@uemc Bekigesd8kichRd hanfoREQtaRcdQilNGsulfidd borgsirike lgp.and g nat i ve,
full length, human Igii_polgpeptide_se uence i s _defined in_SEg%éD NO 7
(Figure 1) 5  sequengss sentpia padiriennl cxsivirss diahpiegimadlic fosmdntgrrhpin g e or
transgene or tra N i.ng the chimeric or humanfized)
lga". A "chiné??%%%§%§“gﬁ%@%ﬁﬁgg¥ﬁ%§§?%in or polypeptide refers to an lga
pol ypepti de sequengeohipaiRcarbetnderatie i@isgand thatymabl geoegesnchsiwen thatabibi t
thicken, etc.), in which one or nore dopmins of .the lga pal ypeptide are
repl aced wi t h Tesidigy W&?HS‘P&}CPY@C d}fﬂ*ﬁ?aﬂo’ﬁa?%%r%‘#‘)ﬁ%m? phinETghae g‘?’@ﬁtarel 9gq
pol ypepti de Ofcoﬁga&55'§§tvv@£u iRl bf BPAE 8ReicQ T chRpar SRl ERRRAD SIS hodaNei N
or- domains froma di erent-aflelic I ga version, or froma variant |ga
sequence Wit h tiomesqoencroemsesatioingbs ektzeddiviar pyt poligmounts g dhendorarihalat | ga
sequence having at |east 85% 3 eqguen i itV t _ pondi ng
domai n of a git éﬁ“?&%géaﬁ% é§%¥$ﬁ§&53§%%mg%ﬁ%%%%r%ﬂﬁég@%gﬁ%éﬁﬁhnan(ized)
| ga" ar e used réspécivelhamhe Rinkyreflbrtothg ropirtahdreofsixachitiicatitomthe Thiermioal- human
1ga pol ypepti de ;&guen es fromwhich the intracellular and/or the .
transnenbyaneP@G o Y .H@nces can be obtained, for exanple, include, . but
are not |imted toppbavingyGBER [c@Ns Witk EHeMBoISER thBdiE: is3) ; ~ cani ne
(SEQ ID NO. 4); primte ((SEQ ID KO. 5): rabbit [SEO ID NG 6) or other
non- human 1§equewsey. forbwtice exprsson of olidr dhis reairemget ash de akalighaddivecul e or
transgene - or transge 5construct encoding the. chiner.i r i zed)
lgP". A "chin@?%@oﬂagﬁh%ﬁﬁﬁﬁFp%gF¢ Fg g%ﬁgg?ﬂggr3%g§%#%%gf%$%g§&%§%an | gP
pol ypepti de se@uan&Rerhb:Rf8 RBioA DY MRl Ehath with A tra AN EHrakFRIbS tHedDRKE
chicken, etc.), in which one or nore domains of the |IgP pol ypeptide are
repl aced wi t hn@lesolerespoindhasiréseraimession ¢bmigM dndepeicat Isqtféﬂerﬁhewgp

pol ypepti de of, anot her ani nal - or speci es W . di ng domai n
or 10 donainsdﬁPgﬂPgmH??ﬁ%ﬁgﬁﬁngpiéWﬁ@’f%ﬁgé%ﬁg%gﬁﬁmgg%%géﬁﬁg:variant 103
sequence Wyt h;008ctRhs PRWErAMRE Nt @Ginthing uRIbbllgs haasdingi. o @ditanVBucelant | gi 3
sequence having at |east 85% sequence identity to the correspondinp domai n~
of a given | gPawsapeaimelanechprismdhatpreverts WPt pimele pranedmpielply assmpiedg pr
are used inter ﬁ“gﬁ ihesspeshbligatd @. The non-human | gP
pol ypepti de sg%ﬁ@ﬁ%@ggfﬁ%ﬁ?k IC Q?hélﬁn%rgcellular 15 and/or the

t ransmenbr ane domailtheeltercesmemhrabepabioes gt BED arepeababiyethe mesi ude, but

N 1o ™ ko SRS R Bl B Al R R A gl gy, 1o (550

non- human 2s equaReetlar Ig-domain of [ge and 1gp has also been suggested to play a role in the

binding of the migM molecule. For instance, in the mouse cell line J558Lpum, which
does not express mouse Igo, transfection with an Iga transgene restored the surface
expression.of mIgM . Interestingly, transfection with amouse ga gene resulted in
10-times higher expression than transfection with a human Igo gene. This data

30 suggests that the extracellular domain of Igc, additionally, may interact with the

o extracellular parts of mIgM. On the other hand, transgenic mice with human

immunoglobulin loct do express human immunoglobulins. It remains uaclear
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Thus, briefly, a chineric Iga or IgP transgene consists of 1) a nucleotide
70 sequence encoding the extracellular domain of the human 'get or IgP
respectively, and 2) a nucl eoti de sequence encodi ng the transnmenbrane and
the intracellular domain of the Iga or IgP fromthe host transgenic

ani mal , respectively. In a further aspect, the present invention is

al so di rect ed il AISYERLLERAS BLUALEnaREAdipGshar ofhubiumand) aog! in
i mrunogl obulins or Tocii as described in a 25previously filed U S

appl i cati ons, traugersy api-hishan adme)s Sould s inuenpedbyNee coeipaessign pipapan

publ i shed Januar V?S 2003 and, U:S. . Publ i IOl 6: 0026696,

publ i shed Febr%y %Fu%ﬁg’,ﬁpﬁ%C%?%@ﬁﬁbg@%l?&mgﬁgﬁ her eby

i ncor porated by refseiianies, theretaheerereBiR @tpcialth proteianSgds) hatimiverhtes,

B-cells or cell lines generated thereof, and.the rel eyant, methopdol ogi es
heipee 4 nOE 18

di scl osed fheflepe AdSEIIEBFGd G ¢ FH0EES) { RN WHPRVEN LY B “I'n"an

al ternative ap&&&ﬁs%e LQodikted AR BER] haPetk, as@mionedthef the BERNhastewent i on
is also directed to transgeni c constructs encodi ng for humanéi zed)

i munogl obul i Auestioned. diehitie Wrquives cxpaEssiaR b4 Sioag ey utgnary genseryaioRs!

5,545,806, is ot & . DRs] [ gd August
1996 and U. IS %%ggél?ﬁg%oﬁég?%%g? ggiqua? Eérﬁéjdggh&?b Ogrg gg %lg%%at en?gllilo.

7,064, 244, i sprieessshiand s@@ral 2006ye Binctions Pave tRabpiopesed o Romaemplpcho®/ 03918,

WO 02/ 12437, and.in U.S.. Patent Nos. H Qr 423nr@lise see
Jakobovi t 40 et PEFEINEPHEDe ‘Rl%l?qlw?dql,&ézg még?g%é%%&@scﬁl@%gﬁ( igrg1 " Jakobovi ts
et at, Natureyeskblir t:3bpoft1993)y, itBaugapeposeithathey Yewtion as ¢haperomost , 7: 33
(1993)5 Pl uschke. et t%l‘ ifc’ald“lourﬁrilaés oglyloggrulrllol oqi cal o 1%shOdS 215: 27- 37
(1998); Neubebhgaingdt thydoldiqgagd assgmgly o3 5@ Pro'8hberg et at, Int.
‘Rev. Iltnmunol. 13(1):65-93 (1995); and Bruggemann et at, Curr. Opin.

Bi ot echnot, 8(4): 455-8 (1997); and Kuroiwa et at, Nature Biotech 20(9):
889- 894 (~2002§M jt A8&Y osures of which is hereby incorporated by

ref erence kn thei ryengick@ldteptbh@s toBPSYAR] MmdawsmBtistoBrigethesiver cel | |ines
generated thereof, and the rel evant nethodal qgi es di scl % d gh}gé})@i{b al so
form an aspecimofnaghibylin plpesss hevs, bepmeeserbaddyRisaans et ¢la Z@é% Lon&tF uct s

may be int rOd%:?ﬂﬁ).g@% Qeﬁ%¥Mn@hj.,Squz4re'359.971"7%1 byood), YeEeR EN2IOf techni ques
|

i ncl udi ng microi ion of pronucler, transfection, 15nuclear transfer

cl oni ng, sper MomedilegieBesy@6d-Dr 343 002, dXER sssopitiedproligdaee bieansf er, and
. Qgr ke 1N Q0SEIRYASRR! er b PEMBYPIS 95 A1 IR el F aP €f er ably
20 PNAS 100(17): 9861-9866 (2003). The influence of the B-cell receptor on B-cell
devel—oﬁment and survival has been described by Reth, Annual Reviews of
Immunology 10: 97-121 (1992), Kraus et al.,, Cell 117(6): 787-800 (2004), Sayegh ef
al, Im}mmological Reviews 175: 187-200 (2000}, Reichlin ef al, Journal of
Experimental Medicine 193(1); 13-23 (2001), Pike et al., Journal of Imnunology 172:
25 2210-2218 (2004), Pelanda er al., Journal of Immunology 169: 865-872 (2002).
| Regulation of BCR signaling énd its influence in B-cell development and apoptosis
have beeﬁ described in Cronin et @l., J. Immunology 161: 252-259 (1998), Muller ef
al., PNAS 97'(15): 8451-8454 (2000), Cragg et al., Blood 100 3068-3076 (2002),
Wang et al., J. Immunology 171: 6381-6388 (2003), Fuentes-Panana ef al., J.
30 Immunology 174: 1245-1252 (2005). The disclosures of the above cited references

are incorporated herein by reference in their entirety.
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the B-cells of the transgenic animal by nmeans of an i mmune-specific
pronoter, preferably a B-cell specific pronoter. This human lIga or 10 gene
expressi on 20 happens preferably within B-cells al one, |eading to enhanced
B-cel | devel opnent and survival of the non-human transgenic ani mal. By
"B-cell specific pronoter" is nmeant the pronoter/enhancers sequence of - any
B-cel I specific gemgspre@Atihoentvatticatos iodirerginmetheds fooct-exmsssinger eof

that normally controls the expressjon of. genes expressed in a B-cell,
exanpl es of whimehn(izad) lgeend/eubumangzeds] in%-f‘ g R%‘?C‘%f@dﬁfré?sﬁ%lﬁﬁ%%ﬁ’@ rs of
25 CDI'9, wzothagé%%pg%%%prrﬁ@%ﬁ% a @R fi A Gran (324 PantBbiyRpdreoifel/@prdal SO

known as B29 o I al so known as 1 g al ‘pha , tyrosine kinase
bl k, VpreB, i iresticghdhlinisocheansgerchaiimalsi Fyines oftromalsimclpdedpract 29ght chai n,

i mmunogl obul i n | anbda-| i.ght .chain, iJr u%' = [ D a
preferred enbSdPARAmalD 'ng @ngsatblr%?g%?&g’%hg%b 5&1’ g%ﬁ%%ﬁgi lﬁﬁ&sa

pr onot g /r | enhagggdeys rWﬁ&Sthbd&&anﬂeéipr&ﬁgn Lg‘ t'ranslaéhsel?(]q;uawsif theirdérgetsezehunan

| ga and/ or JO genes. In_yet anather enbodi.gent,. the transgene struct
conpri si ng t h&icHaikqdy Yéetqulscfhﬁﬁlgégalbé gé‘?ﬁﬁe&c}'ﬁb “Pﬁ@"ﬁ‘&ﬂ?&?"?‘g%t Céenag? r 10
_genes- is Coexmrge?%ﬂxdwa%hnmbsmhﬁ@ﬁ@ iBAG aBR0AL huGin(ediifinainoglobilingx 0ogenous
~ i munogl obulin or imunoglobulin_ —~(Ig) chain transgene locus. In this
enmbodi ment, bdwrpughtshange Bmﬁé@%oﬂiwgén%ﬁlY%e human | ga and/or 1gp
transgene guy be PAESENhoI9Nnt BRsGRIRAIANS IR 19 RAGER QMR Aoy ON
two different transgenic” ekpression vectors. In the Fatter case, the two
transgeni c expribkagthhumesigor srdripfy pdigpdphitiesociueideiihtrensgsns cABHMEEMaN

transgenic 5aninmgl either at the same, ti >pl.dance
with this i v ERORg Ton it & Mopeiadt fe Al cftbneie engtéﬁlﬂgbx%%%dgé%g ® ar
domai n al one, 29fcfingdfi@hel Wi@v.are i ncl uded herein. By this is nmeant nucleic
acid sequences that allow for the de enera%é @f ﬁ%ﬁ‘ %%nﬁ%i é:h(ffc%qeg nucl ei c
aci d sequences t haBy eFESEREe8 FraRsghR AHEPIct BB HENTE ] het Eopri ses -ami no
- acid 10suhst i %b&%e?ﬁ&" A mdHNGL ingitvd, KMl 18l \Wahnem go @i od ugsSDRANequentIt at | ons
that enhance the functionality of the extracell ull\? domai n. . ."Functionality
of the extr acedspestiaely.chsnesd s any Eringb sodanaptmazef AN A SAUERGS WISk #5PYFt i on of
a BCR capabl e of &I gnal;; ' i | iviwReEh{HAS o UiTRrdeDBRer acy
of the geneti g&@o%l]e,ra ]lé/tcqug%%#%dr%%eéﬁg%en%fé%%}é{s%g’equences t hat - have at \
| east about 76&Guemerbeseduabtign dagortra®0 This ®BHP! is Yisgrsedinglstajl fuphareast

about 90% and st .pref erapl 959 >0, J i :

“extracel | ul ar bg‘é]’vy prityE @3§8@%§5ﬁ§%@%%g§&agﬁ Eén%)rgngﬁM%EQ ® he

t er m bi ol ggi cald:y (Fighet Homak natue] fudil lefph, hsmwelgh poheptsteceghenee is defingdt and
is further defined in detail herein. Accordingly, sequences that have

bet ween about t%%é%%ﬁ 12980 or nore preferably, between about 81% and
about 90% or evenanRk&e& PRfan abhicicib adivariecalboutrafisheodraalzend 99%
identical at the amno acid |evel are con_siﬁcg?r ed functi on[al J,g equi val-ent
to human | ga aemstrhggRncqsingiheleimerie ophypagredisse ¢t Vet eph ubb'ﬁ‘é?’éi ns is

mai nt ai ned. rotein 01{ %o-al‘_{]s%gﬁgé’ %‘fefry%e izg&ibl'yﬁepﬁﬁé’ke\éﬁ&ﬁ:@tﬁoﬁﬁﬂ%i%ﬂ (@_g,@ghgher ein

to refer to cBdons ncode the sanme anmino acid, such as the six codons
for argi n2fe erusehiman, rabi, cligen2Se.bfiewbich gneerdnrs demains ehths dzd

bi ol ogi cal ly %o ljlrlpe\‘,/p%ldg Qrte rgp%cré(a Wit adcsdrreSponding domain or domains from a different

Igat polypeptide of another animal or species, or with a corresponding domain or
domains from a different allelic Iga vérsioﬁ, or from a variant Igd sequence with one
- or more amino acid substitutions, or from a variant [ga sequence having at least 85%
30 sequence identity to the corresponding domain of a given Iea sequence. The terms
“chimeric Iga” and “human(ized) Iga” are used interohahgeably throughout the
specification. The non-human Iga polypeptide sequences from which the intracellular

and/or the transmembrane domain sequences can be obtained, for example, include,
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The followi ng is a discussion based upon changing of the am no acids of a
protein to create an equivalent, or even an inproved, second-generation
nol ecul e. For exanple, certain am no acids may be substituted for other
amno acids in a protein structure w thout appreciable | oss of interactive
bi ndi ng capacity wth 30structures such as, for exanple, antigen-binding

regi ons of anty,padingsliditedroNstivitg (SEQQENID ayﬂasltuﬁea(tseQm eoUb)esaniBi(BEQ it S
the interactive capacity and natu tein. that defines that

protein's biollBgieat): P&m@tﬁ(@ﬁéﬁ IDaHpt @1 f%‘i’blt&%ﬁ(i’a‘?ﬁf%m AoCtAigndYReR i t ut i ons

can be made in, ﬂ” cREQt ei n sequence, and in its underlying DNA coding
sequence, and evert hel ess produce a protein with like properties. It is
t hus cont enpl at ed qumﬁnﬁdmﬁr@nss tnnelmcwandmm!u@cumﬁgé%em trsasgeagle in t he

DNA sequencges wnsnt%gtneengg %lm%ogbgﬁhlﬁm(ﬁ é)ﬁg ” O/fl “suchlrlc &anﬁ%h

utility or "acti Vi scussed nges,

hydr opat hi c i @ﬂﬁéﬁn@f’ p@l@pmdamfdsmm/lgﬁlpstypmlds s@mmedﬂmem arifingl (gpoatf ance
of the hydrapat hic_am no ac rrin t eract ol ogi c
function on a St &PRAp: §3@B ‘Sﬁq“yetffr d‘é?" %6’8’3 Pﬁ’%?rﬁgog'raps Pt(é’?ég%

Doolittle, 198}peptideiafe @ﬁ}ﬁ@dﬂt@% i &Q’Ecs@di'ﬁar%&llo@iain\tﬁi dbwdine painhi diffedamyr act er
of the amno aci'd contributes to the secon structure of the resultant

protein, whi chgh rolypapHdgief anelhst fimal oftsBecAS: ?rd’ﬁ‘ﬂbzf PP BEIPHAR ¥ h - ot her
mol ecul es,,f o1 ﬁ?ﬁﬁ’l?ﬁjoﬁra:ﬁﬁ%ﬁéﬂ?ﬁlehé%§15@5@§0m%%ﬁ@&%[§seq@\l‘ﬁe withtonbodi es,

anti gens, and t alSo I's understood in"the art that the
substitution of moikenianheid selstitsiosnnr femmadeagksaaryst paore tHeasbd¥ps of

hydr Ophl Lici t%%que? ealfien%lty o'¥8e rf'e% cﬁ\d %]%n{gr Og‘[ap%%eﬁtlgg %ﬁérg;' nTgyteﬁﬁ; erence,

states that t feocaf rag I Ci protein, as
goverhned by t I‘rehlhlydds Dftiahd Chﬁrty{an@fzed)t[gﬁ aaip asnﬂmﬂtemhéngealﬁpihdmghmﬂﬁhael at es
with a 15bi ol ogi cal .property of t rotei As detailed.in U S . No.
b 554 101, ¢ nAPORFEW RO IER PRgPepLR: et e Erndhs BRASF RS ant mo
aci d resi qyes ;n@hGihRiB&n{chbribe dodf RGudnted @n be aBpiatd, ddra:xbrmplelindtudel) ;

glutamate (+3.0.+-.1); serine (+0. aragi ne (+ | ut am_ne (+0. 2
8| Sc. ne (o§ @n?@@net)rlém(edci!),@)amglsﬁ%ﬁ?éF@l\@@)ﬁg{(ﬂ@)m%@a%?‘h% QSE@)Iij )

histidine (- mﬂ@.}rﬁfefﬂﬁéi%_lﬁb IELON| 1) (D ﬂJ03)12) M@éthé}%oﬁh%mﬁﬁ

| euci ne 20( 1 eucl ne tyrosine (-2.3); phenylalanine
(-2.5); trypt @qathlam:e{s 3.4). : i s under st ood that an am no acid can

produce a bi ol ogi Ty PBqlt 94 j”e?ici% oo Siarestr i oE ol wkefe o ai .
I'n such Ch@ng@é“queﬁcf&%@é@@é !hE@kﬂr&@Ilﬂﬁr @I aDo AR Ei.&néﬂﬂ@é%r tgﬂd@qiam\}enyqaw
val ues are with 2 is-preferred, those that are wthin 1 25are

particularly gi @ﬁ@ﬂ?@de seganeerrnseding thpfransmembgans apd @eé‘&t@t‘fc‘#ﬂ?fébmam of
particularly e, Oé?? th (A[straglg %Qe{ ri'no acid substitutions
generally ar eﬂi) 8“3 ftrchm x veé5| rite%g[f1 e?)ﬂle am no acid )
si de-chai n substi tueanﬁstheﬁaspeoe,xbmpie&m Inkeition yalscogiteotoil ¢ transgenic
hydrophilicity, charg , é, l? he, l.i ke. errgl agg .Sub tlg3 gtoaps 30t hat
take into conSPHEFHE FERdnEdotA iz¢) TGPPSO APEF el L el |
‘known to 25  previously filed U.S. applications, now available as U.S. Publication No. 2003-
0017534, published January 23, 2003 and U.S. Publication No. 2006-0026656,
published February 2, 2006, the disclosures of which is hereby incorporated by
reference in their entirety. The transgenic animals, B-cells or cell lines generated
thereof, and the relevant methodologies disclosed therein also form an aspect of this
30  invention. 7
In an alternative approach to the above mentioned aspect, the present
invention is also directed to transgenic constructs encoding for human(ized)

immunoglobulin or Ig chain or loci, as described in U.S. Patent No. 5,545,806, issued
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those of skill in the art and include: arginine and |ysine; glutamate and
aspartate; serine and threonine; glutam ne and asparagi ne; and val i ne,

| euci ne and i sol euci ne. Anot her enbodi ment for the preparation of
pol ypepti des according to the invention is the use of peptide mnetics.

M nmetics are peptide-containing nolecules that mmc elenments of protein
secondary st r uttgnsel P8oias BatcnoNe)S, S4PE 7 Ustied Pyeysh 1 9%t and thb e Pen; t he

use of pepti des B! Khel Bicldhal1doBeyRERLIAEND %Q%}Q/Jue@ﬁ%%‘?%ﬂ%e&g sts.

chiefly to ori ant ne "acl ains in suc as ' to facilitate

nmol ecul ar i nt en®€t]i bhddcation Nos a8 O IIES 1 Bf WL 13683, andhch EiSt Pgemt Nob. pept i de

mnetic is expegted to .permt nolecular. interactjon iml tqQ the _
natural nol ecufgh#ﬁe@él%p’rﬂﬁé?’g‘?ﬁ?sse %OB%VIES%%?’ A T ijgﬁj ‘g]?‘?@? 150(5%&(7\1] ?‘ﬁ the
princi pl es soutdssnerboaRoM@boti® £ALI Mgk, F2E 058 1983 eRAakEananik 8L, utesishavi ng

many of the natural properties o uman | ga or wth 10altered and

. f h | | gp h |
i nproved char devarplkt’y é& (1993); Plusqhdieer ak, eyt o/ daemeq'esiadi erseds 3dncds t hat

encode for hur@zgxb%;ﬁéubh%@r&@ﬂ,zt/&mﬁe_tﬁ@n@dd-y(l@gw,zaﬁb% eRO! ¥ReRyi des of
human lga or I1gP aré useful in this invention. e transgenic

vect ors cont ailmirmigok hE1en@s(18P5) arkBriggemay dbel. i r. §ihie ddotpatne/. 18-

reci pient- cell,.Qr S : Lntegr ated Lntant e t he

reci pient cel I45§r8 qgécj& ﬁng%&rug%ég%ﬁ%%%rgg?%ﬁh?ﬁ@&rg%y@t%g?g%t) g%
integratiag. discloswesof widcldsiereby égogtoraer byareferams pehéic entewety ofhe ont ai ni ng
a human Igcc or 1gp. can be.introduced into ninal recipient cell by

st andar d trangﬂgfﬁ%@ctagg'}?ﬁsopécﬁ% O?%eﬁﬁW%lﬁ%}eéa?e%atgﬁfr?(gﬁ etﬁ? E‘f?%?: or can be
directly inj echagbdoRfzes dRelopdanteinelts fofm &n dspedt ol thzddveantioyt e. A transgenic
vector can al so be_introduced by co-incubation of spererBr,with 20 the
transgeni c vector Bf BREEENE OT IipEEsROBRCHRAY RS BHW Cer s efi®ahi mal s
can be devel opeghdid BM {£lely d1itZ@Hi ROENERIing MG RRLLVRYF fromichl NQdME&iA, ,
~transgenic vector is by transfecting enbryonic -stemcells and subsequently
i nj ect i ng 16he nyelnwstitapsien sjoreriispiradmedipted eencdragsienicsey-medipied gertdvasbioni ng
enbryos. Al terpajj.vygly, a transgenic vector (naked or in conbination with
facilitating reagents) can be directly injected into a 25 devel opi.ng
~enbryo. U timat el yin aliemdoiionent, dnslyemindgaandied Igh gere, prrodombly ckprossed ne

enbryos whi ch cont ain the human(i ze lg transgene integrated in the
genone of at MBSt M IEHRE LEFRb vtttk ST RENS R " 11 &
paréI i <r:ﬂul ar enbaﬂérmglwa,B-@entgﬁadiﬁgpmmptraismungn Egd'ﬂﬂrlgmgér@&xpﬂ’ﬁssﬁ(gpfi s e
rando integrated into the geno recj.pi ent. ce ch as fertilize
oocyt e or 280 e&x@%ﬁeﬁ&%mwg%*%@ﬁf%dea %ﬁogﬁhﬂwd éﬁ?ﬁﬁﬁéﬁlw’@ﬂt@ﬂ

i mpai red expreg$ivalofhe SRARGLMAQ DGR Mimd10By “BORIIWSR1 QS probeltraRinitar
strains permts preferential expression of ‘i runogl obulin nol ecules from

t he human(i ze#he rrerapisyemprcersgenirdgs of amytierelbippile genes.raaROF BHIABISME mal s

£ P, il LA 4 SRERS CARES o L

strains with 1npalred expression o genous lga a _
honbzygous f om a Bpallrexdmplgaciambit mclugk biaag tethmni¢d wepipimyterdendiinersiof3 can

be obt ai ned. r i , r | f Qg5§ho .10 r, 1ca may be
N ﬁ?ﬁr@%ﬁ%@ﬁé Sﬁ??@@%%@hﬁ@?@gy, CiRppdE ERbRAd O | ga
aRd/ or ][gfs Elc@omfk @gﬁjm,Igaad),Efmel {a'(ljd@&cnoivﬁ a@fg&lﬁﬁh@ﬁbﬂiﬁé\%@naﬁeﬁﬁk,mﬁ;}r&md of
choi ce for the knockin own e endoge s production of lga a or 1913
of the host aﬁ?fﬁ’é}Pogi@ug’ﬁge@NR;‘?lﬁt’EPTF%E’EERBE’”{ FORRY Hﬁ%fhﬁa’,mmﬂn&zﬁlo{gﬂm oduces
ei ther doubl epsivaNgBCthBNA n{rEiSh oZNBLIR-cHEh Std IR b PrAb ol entfd@Ithen®thes Mal | ‘
interfering RNA duplexes (siRNA) into the B-cells having intracellul ar

host "ani mal | §R73h &b yikappaiaghé claim piogrosagnleameasirivanihe BeegH specifipachi eved

usi ng comyger cial-lyG gV fink akl @c}aﬁw&r}&%@kgg but not limted to, Block
iTTmor Steal thTM RNA kits from I'nvitFogen Corp. For targeted

i ntegration, a trdnsgeniothey enbahmentnthodrapsgenochnstedt commprisppthopudleit e ani nal
reci pient cel]s,such enhr i c stem r.al ifferentiated
somatic cell SJ.'CI%Ht%gerC 5\%%&&0 %@éﬁ?@“‘}’% iag O% fﬁg%te?egﬁég%%ém%géWiltht?l.‘eegrat ed
into the ani nednsger@o®struct comprising an exogenous immunoglobulin or immunoglobulin
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15 and has repl aced the correspondi ng endogenous gene by honol ogous
reconbi nati on can be sel ected by standard nethods (See for exanple,
Kuroiwa et al, Nature Genetics 2004, June 6). The selected cells may then
be fused with enucl eated nuclear transfer unit cells, e.g. oocytes or
enbryonic stemcells, which are totipotent and capable of formng a
functi onal neo(rf@tcéain Iﬁwmg@m ]osuspénﬂtbs m&mmw&mam@mgm 1@0es emitbat i onal

t echni ques whi.ch ar ’?Té i shed. En Sc ea ttfl oo%}ét es_and nucl ear

transfer can 5]%’8“6%0‘ %@r?%g ?i"sﬁyjerﬁ@(r JUrgery u%siaﬁn PRt SR b Pet t es.

(See, for exanpt®roMdiayanderett tﬁhsgenﬂ&&k}btéﬁldnma&)s 3I04i-36R) cbahe eaul ti ng

egg cells are then cultivated in an pr o fe rredlu andtransferred

i nto synchr oniAEEECRECHPRCEHILYICHYS Fah FP‘ﬁ’(j ?Wé‘h@ﬁé‘ﬂ? unggn frggisgenic

Al ternatively,nlhg efgh arhedugenst bealhonamgdi fied 25 cells can be injected

into devel opi ng enbryos which are subsequently devel oped _into chineric

ani mal s. Fur fihegeordaesoridh s ineentipr vriznserfiths hvedst uB dengdh arr ansgeni ¢

A ehab! & Bl RLRAHSLAN, RHERPEL7 SIS R RAMRTeRS 5ARiAL §Ruke Mde bY

i nt roduci ng |n 0 a reci |en? rc one or of €

reconbi nati on nﬂ&l@i{:&bﬂ sek@&ﬁeesbmd dh@W @rnhSgadxpace of trgendticwhis hudeic aéids a

- human 1 ga and/ or ene s&g | inked to g and .3' fl anking sequences
that are honolsi')‘@’(‘iﬁ S'EIB‘ Ereds ﬁﬁoh@e@@&ﬁ%‘i‘l‘@%‘?t i CPHBIER ATYOASISs 1 ga and/ or

I d, gene s@IMaEstinfdE o TBAERDhAMGe@Blalcsit deRidiRiabilot MOt ARLABARANSCE BeC and/ or

| g13 gene segnent is re | aced b t he human Icg}a and/or 1gi3 1?ene segnent by
21 honol ogoé@ncﬁle@%ﬁm riBg PErmccTany dgawingi Rgnchanality athe pmer e dempiddt ed

genetically %x&des%ufﬁ%pmn&d &;e%olmﬂonfo%lsm capable ofglgu; BhnddBctiope target
insertion of a transgenic vector S appropriate for use as recipient
cells in this apprBaehowinglfodbe é‘tﬁ@nt;rm Qfﬂ@ﬁmf@ettdds,tb*rmahrt@ady 5
differentiated somatic ce reco t i AT e Lox AT nlgo '
and/or lgp- geﬁ'écéréo ?’Pe%%qu%{hce%telﬁ%v u%sé OuQ?O *Juch urS“ec |elﬁtt% O%}e%% by any’
f easi bl e meangyef@algy at ibdsanisdue ©0%cand m@!fsttﬁé&ﬁlblj&boﬂi@SW&selqﬂeﬂAvhhdbhtlﬁyh@thhun’an

| ga and/ or Igp gene segnent has replaced t r espondi ng endogenous 1 go,
and/ or |gi 3 g&HERCEMYHIRIYPEDLFGHBYDGO 2 ’H%}Hn&ﬂ‘il lgkan"be selected by

standard met hods. :ﬁ?@éﬁnQﬁﬁ&éréa@l?f%ﬁénﬁﬁé%&ﬂx%erﬁ%\béiur?a@rsﬁj%ﬁxéﬁ{e\éﬁ aAgisnucl ei
donor cells in a nuclear transfér procedure for cloning a transgenic

ani mal . Al t er fatheyddfiped indetaibhaseine doepadietly cunvapesngiaihiaenbaswimpbaitd 0%t em
ge' |'s can be Lpj %%h?%%,%&%&@}ﬁ?e%&?&l? O X?&n W%ﬂg G50t ?@%S e%?r%%%&t ly

evel oped into chineric specifi1c enbo ransgene
const r uct g0 of ptelfierabiln\betviceo rabmm;?l%eanaiﬁbmn 199%ud@ﬁcmlm1t thetahmnct xe&hlsyge atec

animals durin irectly injecti enes into
the enbryo org?‘ﬁg%g ‘?Cyowy‘?‘ﬂ]uéégph@%f‘ﬁ%?r:[gdn@g‘ r‘b‘flgﬁifhﬁgloﬁ’@tcﬁ]er or
into the egg- h@mtgngf{?,@@mtgih@ﬁ&gﬁﬁhge@m mal s produced by any of the
f-oregoi ng nethods” f or m anot her enbodi ment of the present invention. The
transgeni ¢ ani mal sThreven Gmcliensdly egiwalent cedon ippeed dereipiogcteniomaasfea) 1ga
andior 1913 96084l fhe i SRABTRIA, Slth LS K. g&,ﬁwgﬁﬁrh%p%gwm ,zed) 1ga
and/or 1gf3 protern can be produce fransgene

const r uct 85 of refidretd qvdenstthagrepcovirigdlygicailyeqhivatent aprindenidsni zed 1 ga and/ or

| gf 3 transgene andt humani zed i nmu L obul in t.ransgene eferably
expressed agai nst dgle%eﬁ%%‘wgﬁﬂs %gléf%lé?l%ﬁﬁg%w%” @ﬁlﬁm%%tstge %rlnin%?@ gﬁaef erably
both, the endpgenousrdag, anaguivaldnt, aSe\teheneﬁﬁ@w@usndi-gmewid,h@{oldcgles 25
knockouts Thus the transgeni ¢ ani.pals of t inventjon are capable
of rearrangi néortel’i%’“ nﬁﬁ%ﬁ“ﬁ@ﬂ?o P9y By ey Stg'f‘tf"?l ré’ °f YMBRGFEE B hg a
functional repgfdmitieued wihdRAphréasble RES bHALIREyAANINS bapdciBAFiggr ound t hat
has substantially reduced endogenous | g expression and nore preferably,
subst ant i &1 | ystretirsetclena g svuBPlE gatiendripding ggioas ofwitibodiphonadinedies ext
by "substanti g d¥sudiSmPRANEs. téwﬁc@h?artﬁeem%ia goé&ggawg%aﬁ;@%%@mw

ei ther endogenous |g expression al one or addition
defines that protein's biological functional activity, certain amino acid substitutions

can be made in a protein sequence, and in its underlying DNA coding sequence, and
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- transf-ormation, etc. mrmuni zati on" w

endogeous I ga and/or Igfl expression is reduced preferably at |east about
30% 49% or nore preferably at | east about 50% 79% or even nore
preferably at |east about 80- 89% or nost preferably by about 90-100%
The present invention provides transgenic rabbits expressing one or nore
human(ized) 1g loci and human(ized) Iga and/or 103, that are capable of
rearrangi ng anﬁvgﬁi&scmﬂmetaimqemhfatﬂmkermm(emeed)t i$ @uis omitempdated bmhlcesm ng a

functional repertoire of human(i ant i e r ef er abl

b1 o add: CTHRAT et dOHOReBr S R e LA S EhERT eesr T R ona
endogenous, r aéwebabm@@gih@bt&idldsgsca@unrtyr@eamngl as@lfbdﬁl;geﬂﬁu]l@w rabbit |ga
and/or le. The present invention al so provides other large tra eni c

ani mal s, incl udi ng Ipiekingsugh dhpggss thehydsppaguc mfl%%fr?tmén% SRR q%’n %al s
like cows, i gc%nmg%}@(?ﬁ"hf Qﬁ%ﬁnc%ﬂ#@ﬂ%oﬂ&ﬁfﬁﬁﬁm@@gdﬁmx hd &ft‘]f&ﬁﬁ’é essing one
“or nore human(l ze ocCl

and 10human(i zed) |ga and | gp. Again,
~ preferably, thesectrdmelbgic femition D@ﬁarqtf;m Isosnerally W@@H@é 1%@19§ﬁéﬁﬂeaﬁﬂ

~anounts of fur‘tg I%Pa 982§)nﬂ?gzﬁ:&§)lf§c{%lese ?inggwrbﬁﬁhlgf:h %tolf%%l’un% e of

endogenous, | ga° Wi &7 ransgenic animals are capabl
rearrangi ng t m;dmmmm(nez&dhe bgrohdty stamthre bf ﬂ*lcresuitalnypretcpr, edisdhng tum

functional rep %t oi re, of huma{]éll zedg % %gdl g ul\M rexgr%rfased ¥| el ds.

. 15The i nventl ipes f WFTAFPR AT BE PR B R 9teT MOk ules SO R L er ent
TYDES 8; tlroﬁnssg@d%ﬂaﬁesa@%eﬁtﬁ)lrr:‘ﬁ I:ﬂke&h  GihtibaTesaaigens, hrhilathem@pr eiss the hutmra]n(| zed)h
ga and/or Igp gene an e human(i ze i munogl obul jn | oci. rther, suc

B-celI's can be i nmdralsis E’&Piﬁ%‘?%@%éﬁ%*%ﬂ@fs %H%Q"fﬂf&'%‘eﬂ‘ﬁ‘ﬁmc&ﬁ&mhgeed by
skilled artisagg,l eﬁ”eéth/@l fdn%éjbasEsQﬁlhyﬁlﬂoP%hg&n&t H;]Ee)trfl’ail gigdg sghotcflhleﬂég?ggﬁéﬂlrgln. |

of human(i zed)heesin bmﬂar%@e,as@é%rtbat thegreaserintocalveganhy diophdlicifyrof a REYRIRI ¢
animls. - 4llhoudh tﬁgkﬁgﬁ@@wrg@ﬂghﬁg&ﬁmﬁ aags BLESABL wiftyention are

directed to trafAsgeni c-ani I ze ‘'oct, to. be
under st ood 5t h&ﬁolbg:eah@gmmtﬁoﬁﬂhe pedtgn.hAyidetgilqirin es. |Pat=,-dﬂol g,Sﬁbe;ﬁ?l etwd

primati zed pol ana nti.sera are,also within IL.La

present i nventfglgcﬁ m%}”fﬂa?lg’l‘hct“é’ Vﬁﬁﬁﬁmve asﬁ‘c%f‘?flcﬁoc'ﬁlﬁlé?o aé;h@%glg\}eg Roinkle®
conposi tions, épz Dyedsineqds, 0}3|ayjfahﬁtl&<’1\ﬂi-3 ammgmalmaposomgi&nﬁé e-ddkely to
have a reduce i mmunogenicity in human indjyviduals.

transgeni ¢ norsReERF GAZhEINEERREL) Y HROGhImEnins 9@#§|Pf91@8%%£§ﬁ()1 zed)
i munogl obul | @laﬁme?%)eﬁsﬂcﬁné‘@@ Q?s?elf’)é‘( §! fﬂ?rme‘ﬂﬁ&mﬁ@( 1 1), kel 1.58 Qucine

human(i zed) i nmunogl obul i ns and uman ized) antib é) gm par ati ons agai nst

an ant i ge?0car-10%; iseladiine(- bBk é)irwéléﬁ(b% ¥ rhenviaaning (th teghanidh- t he
antigen. A vari ety Q. HldH80Ra GR%mAD H3PLnHR sLITTMALE: fholifARSGRN ¢ hos!

ani mal . Such antigens inc m croorgani sm e.g. viruses and unicellular
or gani sms ( susmiks hipdroplelidiey e dndegil )amdueﬂaiMelogaaaHmma@dtmd dead,

fragnents of the m.cr.o ani s ni; ¢ l.ec i.solated fromthe
m cr oor gani Smgrnmunologlc ygeﬁgfvlargf {e% n, A0 s ﬁ ch n %g, r’{@e bgtﬁﬁté%n 0 ngn ?r%ch(?sz. ng .
~an ani mal i nchwde: Wfdﬂhllﬁdy&ﬁllﬁmg&ﬂ%ﬁhtm.mﬁﬁmb@ﬂmtdmmmaearemmsmeh as

capsul ar p0| y%lraécp%rr]tlaérullagi?/%rf}fgr?gd gnc? thgseS\ifi_thin +-.0.5 are even more particularly
preferred. | _

As outlined herein, amino acid substitutions generally are based on the relative
stmilarity of the amino acid side-chain suEstituents, for example, their
hydrophobicity, hydrophilicity, charge, size, and the like. Exemplary substitutions

30  thattake info consideration the various fbregoing characteristics are well known to

those of skill in the art and include: arginine and lysine; glutamate and aspartate;

serine and threonine; glutamine and asparagine; and valine, leucine and isoleucine.
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5 reconbi nant versions of virulence factors such as al pha-toxin, adhesin
bi ndi ng proteins, collagen binding proteins, and fibronectin binding

. proteins. Preferred bacterial antigens also include an attenuated version
of S. aureus, Pseudonobnas aerugi nosa, enterococcus, enterobacter, and

Kl ebsi el | a pneunoni ae, or culture supernatant fromthese bacteria cells.
Q her bacterial antAmpdrs emhodimentdor the prepemdtivmofTohwaptives aecouting tadhude
purified |ipopolysaccharide (LPS), .capsular ' Q1 r

pol ysacchari de Véﬁ‘ﬁ? bsﬁﬁ? &0 Fl?%%tml\lygﬁésr gglgl e(f;}PSt E{rgg&glgf? %%%@r’%or%%cu]es
proteins, fi bramesitidelbheds ofppreot etasiaryendeatmexFohnsand98x oftexinderfyigm
Pseudononas aer ugi osg, ent er ogoccus, .ent er.o@acger, gnﬁ lﬁhebsi ella -
pneunoni ae. PrigfigpR ol s O PUHOP FEMERdt Bet BRPatida At BRG L E™UGH nst,
fungi include 1oaddhpmyas 88 @Sldaiddidd sHABk Ofuck U WaY aBRYREBRE: BEleh@irNS

t hereof, which fungi include, but are not limted to, Candida al bicans, -
Candi da par apshlesiiens, ©ahas hase ¢lepiibedy and antigslr ApsPidsTRERC FoPeiFHAS
Prefen-ed ant | SRR moflou P frdcdbo Bi1aAb QU hah Ra 19 S8 d OrHISNG e @iyl POdi es
agai nst virusé€s Inc uée the envel op proteins and attenuated vérsions of
vi ruses whi ch RQOisei; iruchejunbtion witle thegirintiples peidinednbors ji¢ engingeyseseprict i al  vi rus
(RSV) (particularly the F-- Protein atjtis C virus.:(H at.j,ts B
Virus (FBY) | Rumem sy ey by Pabtr ek St b B es
can be gengy atgereli ahd IiRodddanhmedtistkl. cancer by i mmuni zi ng transgenic .
animals with isolated tunor cells or tunor-cell |ines; tunor- 25associ ated
antigens whi ch i ncllhus vatant nagleic agd spquenges ghat encodsetor bupen e ilgfeand

(anti bodi es agai hst_whi ch _ar f e tr . L ancer) ;
b 19, oz, cirsonly Yoila Rl bl gh bbb B R b AR
for the treatnment Ghe Baggbhic bynmbosmsihing () cepeastiatesiapsdiefihtodmeabinane -

anti gen (PMSA), (anti bodies ainst which gre yseful. for the, treatnent of
Prostat e cancdhd CORIE: oL AT GPE Ana BT o0 S St AL e
usef ul forst heelly KALARM indforfPh @R be #RERED integration. The anti gens can be -
adm nistered to a'transgenic host animal in any conveni ent mannér, with or

wi t hout an adj uvanfor mndpre aticgseticadaiTansgends seplarsorigiameddneEnieq br kg can
predet er M ned | 3GREM Srnto an animal fiibne LOTHLA R AP SRIUBURbIEY | #orl T OM Lhe

i muni zed transgent c ani mal's can raction e puritication of
~phar maceut i calexgnglele tpabyeniovealor amt bdxtickic8p ingpediifito thefrponcless af fegaized | n

the case of transgenic birds, antibodies can also he nmade hy fract,ionating |
egg yol ks. A OOREBA FATRAICHSFHPT S8 PR INEO SR 8- bRt sT SR B 5
obt ai ned by chkOrREQSIARBIGr barbid BitllatidnaTite @¥pbamg@sgeRl anfrhdld faatbieon,
etc.), selective precipitation with salts such _as anmoni um sul f ate,
~organi ¢ sol verleslansd frogsfegilivah epcyiess .Aﬁ'ﬁﬂ‘?h‘é(%mé%‘?@ua“sa B@‘}ﬁ@’c‘%%%ﬁéﬁ?yycol .
The fracti Onatu%qsfkuﬁﬂg%b%mc_ M LARGhE SutliBYucREy il U6 erRbically ekl N
non-toxic, non-pyrogénic nedia suitable for irntravenous adm nistration in
humans, 10f or emhgoastem etllsrintp detnidiieg eubrsed. iAMematively, a tansgcain Vesoty
prepar ations r 1.0 [Nola¥ ier y havi ng
i mmunogl obul i xﬁa%g%éﬁﬁtcﬁgmn%@ ?Jﬁ%'rfrﬁ%glt%fnﬁgg%gg%## ﬁl}ﬁ%r}gﬁ]g%% ﬂ)yepf roml
to 10 ny/nb. Thelaitg dmdyo.pUgpeately, dunmereytransgensi anintainars pgidotud frams thef
\(,;_ra]{ : ggZi ;:Og]}/%%ﬁ{yyélgﬁgﬁl%gﬁtla}get{jg hu&lgn?izgé}tllg?r%gs}éegg i?lpcgl[a?etdl i rt]nert[;% omeora "
least some somatic cells of the transgenic animal. _ -
In a particular embodiment, a transgene containing a human Iga or Igp is
randomly integrated into the'genome of recipient cells (such as fertilized cocyte or
30 developing embryos) derived from animal strains with an impaired expression of
endogenous Igo or IgB. The use of such animal strains permits preferential
expression of immunoglobulin molecules from the human(ized) transgenic Ig locus.
Alternatively, transgenic animals with human(ized) Igo and/or Igp transgenes can be
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15i sotype, or a nunber of selected isotypes. For making a

human(i zed) nonocl onal anti body, spleen cells are isolated fromthe

i mmuni zed transgeni c ani mal whose B-cells expressing the aninal's
endogenous i nmunogl obul i n have been depleted. |solated spleen cells are
used either in cell fusion with transfornmed cell lines for the production
of hybri donmas, maed oBNASINZ0 sedieoditingnpaitd bodessn af endobaned] gayandioaghar d

nol ecul ar biolo t echni ques and expressed in transfected cells. The

pr ocedur es - f or OfEKIng Gome RGOS P4l mppreigeiaad/onled apd hpmayizsh legadfor 1ght he

art. See, e.g. r R s .cati " For -
Gener at i ng I\/bnc&r:llFblcé) SRR, ﬁgg‘ﬁ‘%‘?ﬁgfg%ﬂﬁqgﬁg%’gﬂﬁteg@%?z& @‘éj{‘;ér%‘%@ ’%ﬂgfgi, 977, 081
(" St abl e Rabbiihhibbetser Ibyhied danBantidtde G0 MtRtOBLE bsti-Themdak T3 25 WO
97/ 16537 (" Stabl e Chicken B-cell Line And Met hod of Use Thereaqf'), and EP
0 491 057 Bl (SXPFBHPHSRAAHIKEN PN stbadimspt dhe ragiled efickoipsdtn Hisdirgthing n G') ,
t he di scl osur of 1 re. | -8 e | vitro
productionofqﬁgﬁég-oﬁ%?agﬁspgg%?gggFg%ﬁ?%%%%@%aggﬁﬁﬁﬁ%ﬁ%%ﬂ'gglggg been
described by AngrfeswWeadRdp) sethad, whichptrbdss fither ddublegeranded tRNoh (&fR¥A) cken

nmonocl onal anti body 30 fra nts by, . e displ avy. J .Lanunol hods '
242 159 ( 2000)° TGP EI AP op5m .lg%%%ﬁ%gﬁgi@é‘eéﬁs‘(?%ﬁ%f}%ﬁ%ﬁ%%ogy |
1: 87 (1995), tHaeindiifedcOfilra®shinddilgd anl/er o aoclEokal edubeeei Thibyan be
reference. _ I n_nmost instances the antibody preparation consists of
unmodi f i ed!% mighisgrdoBing cemmarcigly avaihinkitss w}ud&gtﬁugwi!@gwéﬁ%&mm“’% om t he
ani mal wit houtorggégitﬂﬁq@ﬁhHﬁg@goylgaﬁljoggh C&Rg_. , by chemicals or enzynes.

Al ternatively, the I mmunoglobulin fraction nay be subject to treatnent
such as enzymati c dbgksgetadnniegragon, wittahsgsaisicetor papaimrodpdedsntp mppropriate

gl yeosi dases, ) easesy Sy oG A sEhGon A0 OL (ML DGR JiBg L, oNat ed
to generate an{lanocfyp ragnents”. e present rnvention also

i ncl udes phar rake U ftaahrds arefiosi whicinge aringehe hadyegrated antathe @nisnat genpiriesi Ng

t he anti bodi ersaﬁg% t heir fragnents obtained ‘gﬁy thg get,qods defi ped _above
The term "igha BUEPRcd e SR MBS RS BUT 88RT BY BemeloghusTAcamPAtion, s
10used herein ch§bé @RRAAT kML GRINAS (SBe R eigile, KaRBIVa St AIONAHR cl ai ned
-active ingredient(s), nanmely human(ized) antibody or .antibody fragnent, in
speci fi ed ampiingticsg@04dppe %)s Tap yelemtestierdls mghithan bedasgi path eayieagad npcigar
indirectly, framiheiGRIDNAbbQRseF chBSosREGH idd AR #€1dipekgdinant (s) in
the specified anounts. Such termis intended to enconpass a product .
conpri si ng t heapebie afdoinngg e dineierascongisd Fusien isrperfprniediim geconianest Wi4) t hat
makeup thegcarpl el te‘éﬁ igueé%vh%y rP%@’E&%bn’é@éa‘? BnlSaibl §foo‘2},{e?§1’id y or
indirectly, fromconbrnation, corrpal exation or aggregattion of any two:
nmore of the i ngeleditantfsr caaralsbibo pedéoresdbyabicosurgéry onieg afjection pipefiest ligee,

~ingredients, ar fromo r types, qf re i ) interactions of one or
more of the i RGranEs Yameth et e B o b TRl € one of
the present i meartuitebed HCARPEHERYNRIQINHU HafdTer?dd iNBAEndhyona@iirediglentany
active conpound .of the present invention and a pharmaceutically acceptable
carrier. forprecreighafERNs g AIBAF-of IiRabYelY, Hifcelsriod auehirally meadifrg o
conpound shoukd gy YRHELAAARE defelOBAD BB Ghfed ARG dtegg%a%of the

invention, in any fornulation, to an indi'vidual 1n need o ment .

or

- 25The phar macehitiesakniowisposi ti ons for the administration of the conpounds
of this invention j d ' i m and
may be prepared byﬁﬁéFﬁ%ﬁéﬁaggﬁ;%% ﬁﬁmﬁﬁ%%ﬁg&ggﬁhﬁﬁgﬁﬁ%@%ﬁggTbéégfable

met hods and caradugng hiian(l18¢) las and/bok@ cahalso 8¢ maeby indedeingtied a n the art,

and for exanple, .in Rem ngton, The Science and Practice of_ Pharmacy, ed.

Gennaro et al FeCIPXRH elker cee P2 BIBYTE Of IRGTEERTRDBATEN R7PT dEFcHPEd REFPI 1 t he

field of bymung)adyheWrhhidh@afe ¥ hiRER WY £AR1/4NEE Qe REIMIRITRRAB3P nd FOWN

and are suitable for preparing the conpositions of the present invention.

Al'l et hods i fetkiripseghences bpt 2o hamalegiuade thedlaplong sequenvgy efdheendogenoys

associ ati on 'tqnhﬂglﬁﬁrrier mh%gg cops%i;ugps one, qr re acgessor,

i ngr Edl ents. gr(;'l £p gene segmerd, Inen seiccing Colis m wilc € endogenous 1ga an T

IgB gene segment is replaced by the human Iga and/or Ig gene segment by
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general , the pharmaceutical conpositions are prepared by uniformy and
intimately bringing the active ingredient into association with a liquid
carrier or a finely divided solid carrier or both, and then, if necessary,
shaping the product into the desired fornmulation. In the pharnaceutical
conposition the active ingredient is included in an 5effective anount,

di scussed aboviemosegofi$ tsoembingtéonp prstieeingtie agiawl fren the selested gseriicalie process
or condition of seases rt re, fornulations for the controlled,

pr ol onged relég%gh%lfmﬁFanyC”ngggules have been described in U S. Patent
No. 6, 706, 289, mhoﬁﬁnnﬁﬁhddﬂm@manmmmnmnmnangﬁnmweﬂeﬁeﬂbmpgnpaﬂeﬁnlmahus,

t he transgenic construc t.he vec sin transgene
10constructs éﬁ&“ﬂﬁ@“ﬁﬁ%ﬁgaﬁﬁFﬂﬁgﬁ %§F§gﬁE%BF€%ﬂ%§? ?% & et hods
descri bed abovgratgiddd sofHROM IR SciibibiRnivBME fab9The a human Tddhghd/drugmt | on
is further illustrated, but by no nmeans linited, by the follow ng

exanpl es. 15 Exampigement calba irsTddueadini sa¢h roipigntyictls B awl fasihlnBesist hehuman

lga and 198 To d nstrate.t. . LgL.3qn, t he
expr essi on of tﬁaa#gﬂlon elnﬁarggggﬂs[ 1Q§vh?cf tﬁg flung%lcigggg@/r)é %2 rg%ﬂf?&;@gﬁl ? ed
Wit h expressi Qgﬂé{&@tﬂw@n@gﬁﬂdinggn dpemdus [@R ador igh gerise@mdny Iﬁiﬁﬂimﬁﬁbi@éﬂuus
20HUman | ga and human | and hunman L%NIencodin?h genes are clgned in

¥

expr essi on vedﬁw@maﬁlﬁﬂ,l%ﬁﬂrﬁ? selpqtectly stampidmetiods) These genstigalpy medifiedeqely wit n
the expr eS%' Oy @&%g&&uegﬁd&ﬁk wrsqﬁahﬂcw@%ﬂgﬁﬂ plodelifre TERISHHL: Rinspgaycin

for the se ‘ect1on stabl e transfectants. Resistant cells are anal yzed by
f1 ow cyt onet rymumlngltszmaﬁl\tﬁd)ﬁdlﬂe&sseitp@d|gf»‘me(§10@5/ Iﬁ@ﬁhﬁmlﬁwrg%tam@eﬂﬂmhel ga

and/ or 1gf 3. Tra on of . e "
encodi ng humar™ Fg Rﬁ; 1rneos ioPm eﬁ%\% "‘TE{)]IIC(ilsélaj[#l Mbts%& SSI on §4 ﬁﬁ) C\ﬁﬁl(iéri%gll\/l

Cbtransfect|OQMMm¢1hunan lga and/or 1gf3 results in high cell surface
expression of huma

necessary and suff?%? N%?E%kﬁﬁ%%gggﬁﬁkgégiﬁgg%QQﬁ?g&@?&ﬁ’1F%nd/qﬁ(:ggg)ls‘
or chimerig 3Guddabid iFwanPirghsgenté anmal@fih®@emeryomc Bfedsl dircbilngydand wed from
any ahl el ttrgnshg%rrlrgnmtlozt}?e gnqgryg 91" indirectly by injecting them into the pregnant mother or
into the egg-laying hen. Transgenic animals produced by any of the foregong -
methods form another en_t‘bodiment of the present invention. The transgenic animals
have at least one, i.e., one or more, human(ized) Iga and/or IgP gene in the genome,
20 from which a functional human(ized) Igo and/or Igf protein can be produced.
Further, the' transgene constructs of the invention, namely, the human or
humanized Igo and/or Igf3 transgene and the humanized imnunoglobulin transgene,
are preferably expressed against a knockout background of either one, or more
preferably both, the endogenoué Ig, as well as the endogenous Iga and/or Igf
25  knockouts. Thus the transgenic animals of the present-invention are capable of
rearranging the human(ized) Ig loci and efﬁcienﬂy expressing a functional repertoire
“ rof human(ized) antibodies against a backgr'ound that has substantially reduced
endogenous Ig expression and more preferably, substantially reduced endogeous Iga
and/or IgP as well. In this context, by “substantially” is meant the degree of
30 endogenous production, of eitlier endogenous Ig expression alone or additionally,
éndogeous lga and/or IgB expression is reduced preferably at least about 30%-49%,

_or more preferably at least about 50%-79%, or even more preferably at least about 80-

89%, or most preferably by about 90-100%.
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To denonstrate the effect of human 1ga and 1 gP on the expression of hunman
mgMin animal derived B-cells, expression vectors encodi ng human I ga or
lgp or a human migM are transfected in B-cell derived from chicken (DT40),
cow, and pigs. Imortalized B-cell lines are transfected with the
expression vectors and 5 cultured in mediumin the presence of neonycin
for the selection Ghe steadnk énventimsfredd@aritassgeResitditantpresing snapemenal yzed by

fl ow cytonetry us t.i hodi ecific for h n | gM and hunman

and/ or 1gj 3. fwgﬁ‘%@@@fﬂdﬁmé‘fld E‘é‘B (fzeq. 16%@?@0%%3&%%%1’%9&88@% QF%ﬁ“%
encodi ng humanphg Merc%ﬁwrﬁ@_l ﬂh@hblﬁaﬁ(%a)llgw 208 exR¥RING SFuRtiond] réperBiR: dﬂgM
Cotransfection wth huna ga and | gP results in hl%h cel l surface 10

expressi on of huoelired gribodigs. stG@Fﬁ?hsﬂW&‘t@EblfSh%{d“m&ﬁ%)h Paat RiAdCEr 1gp i s
necessary and sa%lungxﬂa%hmfsgﬁwcggna?%h S RHA(SA6 B0 PIARE% 21 Bl or TR 2 00)
or chinmeric m anple

5Trans geni e Its Expressin2 the Humani zed
| mmunoel obul i reh&i@éhctusanawiorgod-ﬁmlgnal n transgene Wi t h or wi thout human |

g a and/or 1213 Transgeni ¢ rabbi t erated as esc bed by .
Fan et al. (Pathol IhfREseny %e‘gg’@ %39 prov %’@gﬁ]er al"ﬁgen\‘ceaﬁﬁ?ag S wer e

super ovul at ed pUshdd Bmie@RdBires, FRlchRdad ane aﬂﬂﬁamlm dolvs g sticap, tgotus
Pronucl ear - st age zyggt es were collected fromoviduct. 20 and. placed in an

appropriate megnir E?ﬁsﬁéj%l%‘%@@é"*@%‘n@ﬁlﬁf‘s%%‘%h'b‘ﬁ’l‘r?(@F@clgé%ﬂl P’i‘i’e
suppl ement,gd W 10, 2040 Etaﬁh/opfé?gu%??E%g%raﬁgmgégﬂﬂﬂgu&%aﬁ a8 not

expre55|on vect ors containing nogl obuf i n Tocus or human
| ga or human ngm)lce/mbﬁarmae‘: ammmteoit@dct]onaioertdhgetpnmnmmlueua@o*wlmhozt he al d of a

pai r of mani pyl at.ors ol ogi c Vi zygot es transf dto
Phe ovi duct s oS arlseubmared s6Tpa ot Med FIRRER SRESs WM HEAEG by
the injecti Onr&t‘raﬁ%‘lg?ﬂle(ﬁhﬂﬁh(?iéﬁ cgg@aa@l@uf%hﬂﬁ@(ﬂ?@@mga%mw réRAsite 0. 1- 1%

of the injected zygotes dev into live transgenic rabbits. .
| nt egration opfhlh@all(lﬁ@m%%b@iqsnwtthéwg?éﬁﬂgﬁée #as confirmed by PCR and FI SH.

The presenge of anghbagleen SONLAURING HBIRI I0HARIDE: AT kAR | | oht

30chain antigenic determnants in e serum of transgenic fou rabbits
was det er m nedatsgbaig mmaElde%baéaque Maxpms@ﬂhekma&aﬁ@rig@land/hergBlgbrﬁaace of

B-cells was an fl ow cyt ry. Rabbits w th ns. odi ng"
o haman( | sed) Rhite REgRYEET oL Roahe: suh reds bt SR s
| gM  Young agiif@bsiveficRaWBeksds 1eshees estd bY Ok St i thd WeRI ink Biing

However, the expression of human | gG decli ned rapi dly to levels of 10-100

ug/ m . Fl ow chetgwelimited wnugipeyisl pogiomatips, €5 peri pheral bl ood reveal ed a

smal | popyghation ofy, QTR AhaManGstd Badsts 1R Hroduliith APRARRNIX%IPinBEMEY
rabbits cont ai ned d]E) to 18% hur?gngm g?\/& c():e @so \]/ihl ch 5di sapl)pegrned rapi dly

wi th age. agaiishthesaiue aitipen 0f sai¢ Bensgemeaniapldodi ng hurman | ga and/ or I d
L L T L AT S
of iythphocyt asnsgerdc himals hhzieg hunhglMed) ligrioget isphbe arhdetdt@ddhzewahagaﬂne nt
T et B S BT OASR B 50 Bne c1e
therein ape hgeepyit 6KRE BRSent 1ﬂd&ﬁ@d§rpcﬂlﬁhﬂ&do th)dméﬁ(ﬁz%ﬁ)qﬁtﬁﬁ;lonal antisera.

compositions, primatized polyclonal antisera compositions are likely to have

_ reduced immunogenicity in human individuals.
Once a transgenic non-human animal capable of producing diversified
human(ized) immunoglobulin molecules is made (és further set forth Be]ow),
30 human(ized) immunoglobulins and human(ized} antibody preparations against an
antigen can be readily obtained by ifnmunizing the animal with the antigen. A variety
of antigens can Be used to immunize a transgenic host animal. Such antigens include,

microorganism, e.g. viruses and unicellular organisms (such as bacteria and fungi),
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VWhile the invention is illustrated by reference to certain enbodi nents, it
is not so limted. One skilled in the art will understand that various
nodi fications are 15 readily avail able and can be perforned w thout
substantial change in the way the invention works. Al such nodifications
are specifically intended to be within the scope of the invention clained
herein. WHAT dISeGitanNED of 8ead] Aagmenris ofghemesnsganisots, erroddénigmaleeesreri ¢

| ga subunit of. t%}g%ggrggl}gaiwgoch&{nqseri c lga subunit conpri sing:

(a) an i ntracef? YR soé%]uer%s'e and a transnenbrane donmai n sequence

of a non-human, | g@rgekydieptcideansegisancss immdyunizing an animal incl{dy)pusified

pol ypepti de having at | east A 85% sequence, i denti.t o the.extracel |l ul ar
fomai n-of - hungii P oM e asoNes i Such a5 oS R AR EHIES BEROPEEL
encodi ng a sChire @Rkl BL RS iruRhcd REoBGRh SalhathiinRuh&id Bihdngubuni t
~conprising: (a)an intracellular domain sequence and a transnmenbrane domain

10 sequence -ofprefeirolasahindingrsosisui fibroaggin bitee poteye prafaedhavi ng at
| east 85% seq %%g@ﬁavaﬂﬁgehg bio El_rﬁléfdlpgn exduaes k/éesﬁb%fsﬂ.%wu?, %feum%nbynan I gf 3

of SEQ I D NO.: ransgene constructs of aim1, wherein
sai d non- humamehgiropaleypapbids, atygemace enhfladed evinmeio¢ SEQURDE NO.  2) ;

murine (SEQ ID NGO .3):.. 15 canine. \ )1 NO 5);
L (950 | RS g uEAILA O L0 A LA 1 00
t r ansgene 10onsinknaizatiaf inhéé parZiedWipepdysacaaridt (MPR), heprahr hgfgdnpoipsplept i de

TD NG 0) | rPDAE RS 119 RGECT o iR SR B RS, of het non-
20 human sequeie&Setin binding Protéind) ittoidki And EARSGERbG PAAIIFRIon&OFRIifkA g

. (a) a transgene construct encodi n(? either a full-length, human Iga subunit
of SEQ I D NO entpraspeouhenierrtiagler, and Giebsabtipormeriag| ai m 1; and/ or,

- Preferred antigens for the generation of antibodies against fungi include
15 attenuated version of fungi or outer membrane proteins thereof, which fungi include,
but are not limited to, Candida albicans, Candida parapsilosis, Candida tropicalis,
and C&ptococcas neoformans. |
Preferréd‘antigens' for use in immunization in order to generaté antibodies
-against viruses include the envelop proteins and attenuated versions of viruses which
20 include, but are not limited to respiratory syﬁctial virus (RSV) (particularly the F-
Protein), Hepatitis C-virus (HCV), Hepatits B virus (HBV), cytomegalovirus (CMV_), -
EBV,and HSV. . - o
~ Therapeutic antibodies can be generated for the treatment of cancer by
immunizing transgenic animals with isolated tumor cells or tumor cell lines; tumor-
25  associated antigens wﬁich include, but are not limited to, Her-2-neu antigen
(antibodies against which are useful for the treatment of breast cancer); CD19, CD20,
CD22 and CD53 antigens (antibodies against which are useful for the treatment of B-
cell lymphomas), (3) prostate speciﬁc membrane antigen (PMSA) (antibodies against
which are useful for the treatment of prostate cancer), and 17-1A molecule (antibodies
30  against which are useful for the treatment of colon cancer).
The antigens can be administered to a transgenic host animal in any
convenient manner, with or without an adjuvant, and can be administered in

accordance with a predetermined schedule.
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(b) a transgene construct encoding either a fill-length, human |Igp subunit
of SEQID NO : 7 or the chineric 1gf3 subunit of claim?2; and,

(c) a transgene construct encoding a human(i zed) i munogl obulin | ocus;
wherein the resultant transgene products conbine to forma human(i zed)
B-cell receptor conplex. - 6. The non-human transgeni c ani mal of
claim5 whereint hekfe:ximmasﬁzﬁmnojenamyr mﬂkiﬁgmﬁbui;nmgnipﬂ'dichn@geinmmniamdw or lga

and/ or 1gP subunit n. 5t ra
substantial |y cl‘a@hﬁg’@ tons 08 18} tﬁleipur%li@“ ﬁeutlf’% b r]i)0 4 Clz)ﬁ?r?ﬁ{]bwfescl aim
5 wherein sai dpaifidRk tHeSin§ @4 ah etk Jar;mmﬁngremuplragnaﬁmsddnaagamxsdlaebbade

nouse, rat, pig, sheep, goat, bird, horse, ey and cow. .The non-human
transgenic anieracpnaEpgFss wlhid ﬁochmé?‘qda%lfnﬁ ipEymaglobuy fracep may be

human(i zed)s i |b9QHllohﬁt3grr%t(mn% RodMIER Rarlct 2008 BRI i6n B0 YTBlec@le Cl @i M

5, wherein sai human 1-zed) 71 nmunogl obulin is either an anti body or an
ant i body fragmempltamcm The salwpeh SAIeTA FUEE orgemgielyEb silch gs Bti;ﬂfé)llaai m 9,

wherein said %?ﬁb]g&g% sh& %ﬁ%%l&@&g?é? a monocl onal antibody. 1511.The

i sol ated human claim9, wherein said anti body

fragment is a frag ffﬁafraafonatepd:hmeﬂl(maa] anﬂbochesnnrerydwl dsalvednt liilblmlﬁym
cl n_said

12. The isol ated human(i zed n_ of 9 r.e

antibody or amfPBSYs PYrRYeEHTC mrHWa?g‘é%id}M Infravenous a({f%mmfﬁe |“§th &
human(i zed) | meiRQgHcePilabeffered gliie.9, wherein said 20 antibody or

anti body fragnent is fused to a toxin tﬁ%gf rman.inmunotoxin, or i s &oupl ed

to a therapeutic ad8ngnibody prepargjonspged P SERARATR ETEEY PRAIESE obul i n
of claim9, whehgiife %&h@@%@ﬁ%&ﬁuﬁ%g B6s0. 1f tA00 R mi, Sndréie@elLf Bord

het er ol ogous aii no aci d sequence.
1 to 10 mg/ml. The antibody preparation may contain immunoglobulins of various
isotypes. Alternatively, the antibody preparation may contain antibodies of only one

15  isotype, or a number of selected isotypes. o
. For making a human(ized) monoclonal antibody, spleen cells are isolated from
the immunized transgenic animal whose B-cells expressing the animal’s endogenous
immunoglobulin have been depleted . Isolated spleén cells are used either in cell
fusion with transformed cell lines for the production of hybridomas, or cDNAs

20 encoding antib‘odiés are cloned by standard molecular biology techniques and
expressed in transfected cells. The procedures for making monoclonal antibodies are
well established in thé art. See, e.g., European Patent Application 0 583 980 Al
(“Méthod For Generating Monoclonal Antibodies From Rabbits”), U.S. Patent No. -
4977081 (“Stable RﬁbbitnMouse Hybridomag And Secretion Products Thereof”),

25 WO 97/16537 (“Stable Chicken B-cell Line And Method of Use Thereof™), and EP 0
491 057 B1 (“Hybridoma Which Produces Avian Specific Immunoglobulin C”), the |
disclosures of which are incorporated herein by reference. In vitro production of
monoclonal antibodies from cloned cDNA molecules has been described by Andris-
Widhopf et al., “Methods for the generation of chicken monoclonal antibody

30  fragments by phage display”, J Immunol Methods 242:159 (2000), and by Burton, D.
R., “Phage display”, If}}munofechnologv 1:87 (1993), the disclosures of which are

incorporated herein by reference.
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15. The isol ated human(i zed) i mmunogl obulin of claim11l, wherein said
anti body fragnent is an Fc, Fv, Fab, Fab' or F(ab'), fragnent. 16.
An isolated B-cell from said non-human transgeni c animal of claimb5,
wherein said B-cell expresses either the native human Iga subunit or a
chineric lIga 5subunit and/or either the native human 1913 subunit or the
chimeric 1gf3 subuﬂhmxmmmdﬂmhsﬂhumﬁhﬁwgmqmﬂﬁanmmgmaﬁmhmn&ﬁatus

17. Th | at ed B- | f.da | d.
18 The | ool o i imoalpHiRt L6y R el AU s B e P e Rt R VR s T o

froma rabbit. adh%ﬂamocﬂﬂ&aiﬁl@@dyg }Hy&ih%ﬁ:hls@ﬂeﬁ:@*ﬂ%ﬁlﬁltagaﬁd&@ arti body or the
anti body fragment of claim?9 . A phar maceut I cal corrp05| tion
conpri si ng t helMERHTOBAY Ipiressiar atay bR S%C@‘hﬁr‘?ﬁ“‘l@“ PRrhas sRaaatie digestiona

phar maceutigal f.y d ] 2dic.), Hegihat "Rgeyt i-cal
conpositi onscof )cé1 gﬁ?n%%ﬁggﬁ%érnp%Faﬁginggﬁg%%cﬁszsnglm ef%esanfl)bodilr%gr a fragment

t her eof fugRer frgdophealrtrgemat¢ Galibebrfpesienison of cl ai m 20 conpri si ng

I lit f t ENCE
L1'STING <110 Ther Asatreop R A B thedack B TEM A kNR ERhinops 50

Enhanced Expr qsrspab:mo@i cdrbprismecthe irﬂm’madmzedhd:mﬁagmgﬂtmwhnw byrthe\lmnﬁnbidman

Transgeni ¢ Ani <130>.39691; 0016. PCT, <140> _Not <141>
Herew th <1505 B?%if{"’%é%‘eéir%]li’ PTG 12T ‘i“é")(3 tenf" 0 formiation” 35

10 used herein is intentded to encompass a product comprising the claimed active .
ingredient(s), namely human(ized) antibody or antibody fragment, in specified
amounts, as well as any product which results, directly or indirectly, from the
combination of the specified active ingredient(s) in the specified amounts. Such term
is intended to e’ncor'npas;s a product comprising the active ingredient(s), and the inert

15 ingredient(s) that make‘up the carrier, as well as any producét Whiqh results, directly or
indirectly, from combination, complexation or aggregation of any two or more of the
ingredients, or from dissociation of one or more of the ingredients, or from other types
of reactions or interactions of one or more of the ingredients. Accordingly, the
“pharmace‘uticzii compositions” of the present invention encompass any composition

20  made by admixing any active compound of the present invention and a. '
pharmaceutically acceptable carrier. ) -

The terms "administration of" and or "administering 2" COrnpound should be -
understood to mean prd’viding any active compound of the invention, in any
formulation, to an individual in need of treatment. 7

25 The pharmaceutical compositions for the administration of the compounds of
this invention may conveniently be presented in dosage unit form and may be
prepared by methods well known in the art of pharmacy. Suitable methods and
carriers for use are those that are well-described in the art, and for example, in
Remington, The Science and Practice of Pharmacy, ed. Gennaro er af., 20th Ed.

30 (2000), atthough the skilled artisan in the field of immunology will readily recognize
that other methods are known and are suitable for preparing the compositions of the
present invention. All methods include the step of bringing the active ingredient-into

association with the carrier which constitutes one or more accessory ingredients. In
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<170> FaSt SEQ for Wndows Version 4.0 <210> 1 <211> 226 <212> PRT <213>
Hono sapien <400> 1 Met Pro Ay Gy Pro Ay Val Leu Gn Ala Leu Pro Al a
Thr Il e Phe 151015 Leu Leu Phe Leu Leu Ser Ala Val Tyr Leu Ay Pro Ay Cys
Gn Ala 202530 Leu Trp Met His Lys Val. Pro Ala Ser Leu Met Val Ser Leu Ay
G u 354045 Asp Ala His Phe An Cys Pro H's Asn Ser Ser Asn Asn Ala Asn Val
505560 Thr Tr peenepsl. ArqphpmeacesiicalF@nigsifiops#He Pigparyhpy Wlﬁormlbbarrdr%tlft@twphe

65707580 L |
859095 Asnellj %ré’lgrpl{gﬁhga%vg réﬁ&veﬁ@?ré%aatﬁnﬂlmmlﬁclél‘rad"ca%rh@r o'rx; a@in@y@WA&@ Va

100105110 G u Sdid chyier G bwt}Gand 8en. iCyere@ayy, Fhaping jhe preduchmgp ﬂ;latieszxc@ G n Pr 0

formulation. In the pharmaceutical composition the active ingredient is included in an
5 effective amount, discussed above, sufficient to produce the desired effect upon the
process or condition of diseases. Furthermore, formulations for the controlled,
' prolonged release of antibody molecules have been described in U.S. Patent No.
6,706,289, whose methods are incorporated by reference herein.
Thus, the trémsgenic constructs, the vectors comprising the transgene
10 constructs and the transgenic animals generated using the methods described above
are all embodiments of the invention. '
- The invention is further illustrated, but by no means limjtéd, by the following

examples.

15 Examgie

Transfection of a rabbit B-cell line with human Iga and 1 gﬁ

To demonstrate the effect of human Igo and IgB on the exp’rcssién of human
mlgM in rabbit B-cells, sucﬁ cells are transfected with expression vectors encoding
‘human Ige or Igp or a human migM.

20 Human Iga at;d human IgB and human IgM encoding genes are cloned in
expressioﬁ vectors. ' .

An immortalized rabbit B-cell line is transfected with the expression véctors
and cultured in medium in the presence of neomycm for the selection of stable
transfectants. Resistant cells are analyzed by flow cytometry using antibodies spemf ¢

25  for human IgM and human Ige and/or IgB. Transfection of rabbit B-cells with an
expression vector encoding human IgM results in low cell surface expression of
human IgM. Cotransfection with human {ga and/or 1gP results in high cell surface
expression of human migM. This demonstrates that human Igo and/or IgB is

necessary and sufficient for high cell surface expression of human(ized) or chimeric

30 migM.

Example 2

T mnsfectit;n of a B-cell line derived from any animal with human Igo and Ief
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115120125 Pro Pro Arg Pro Phe Leu Asp Met Ay Qu Gy Thr Lys Asn Arg Ile
130135140 Ile Thr Ala Au Gy Ile Ile Leu Leu Phe Cys Ala Val Val Pro Ay
145150155160 Thr Leu Leu Leu Phe Arg Lys Arg Trp G n Asn Qu Lys Leu Ay
Leu 165170175 Asp Ala Ay Asp Gu Tyr Au Asp Qu Asn Leu Tyr Gu Ay Leu
Asn 180185190 Leu Asp Asp Cys Ser Met Tyr GQu Asp Ile Ser Arg Leu Gn
Ay 195200205 Thr Tyﬁer@mstm@ph%ﬁw@fymgéﬁ I&%ﬁpd;&éﬁ ophe e@’?%‘é‘b"fgﬁlﬂ% n Leu

G u 210215220 P
<a00> 2y oA BRI SR T P BT KA S

151015 Page 1 human migM are ransfected in B-cell derived from chlcken (DT40), cow, and pigs
Immortalized B-cell lines are transfected with the expression vectors and
5 cultured in medium in the presence of neomycin for the selection of stable
transfectants. Resistant cells are analyzed by flow cytometry using antibodies specific
for human IgM and human Iga and/or | gP. Transfection of rabbit B-cells with an
expression vector encoding human IgM results in low cell surface expression of
human IgM. Cotransfectlon with human Igo and/or Igp resulis in high cell surface
10  expression of human migM. This demonstrates that human Igo and/or Igp is

necessary and sufficient for high cell surface expression of human(ized) or chimeric

mlgM.

Example 3

15 Transgenic Rabbits Expressing the Humanized Immunoglobulin Light and/or

Heavy Chain transgene with or without human Iga and/or Igf

Transgenic rabbits were generated as described by Fan et al. (Pathol. Int. 49:
583-594, 1999). Briefly, female rabbits were superovulated using standard methods
and mated with male rabbits. Pronuclear-stage zygotes were collected from oviduct
20  and placed in an appropriate medium such as Dulbecco's phosphate buffered saline
- supplemented with 20% fetal bovine serum. The exogenous DNA (e.g., expreséion
vecters containing human(ized) immunoglobulin locus or human Igo or human Igﬁ)
were microinjected into the pronucleus with the aid of a pair of manipulators.
Maorphological surviving zygotes were transferred to the oviducts of pseudopregnant
25 rabbits. Pseudopregnancy was induced by the injection of human chorionic
gonadotrophin (hCG)‘.' Between about 0.1-1% of the injected zygotes developed into
live transgenic rabbits. Integration of the transgene in the genome was confirmed by
PCR and FISH.
The presence of antibodies containing human IgG and/or human kappa light
30  chain antigenic determinants in the serum of transgenic founder rabbits was
defermined using an ELISA assay. Antibody expression on the surface of B-cells was
analyzed by flow cytometry. Rabbits with a transgene encoding a human(ized)

immunoglobulin heavy chain locus, expressed 1-10 ug/ml human IgM. Young
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d u Vval
Ay Asp
Lys lle
<210> 3
~ Leu Leu
A u Asn
G n Phe
Asn Val

Arg Leu Thr Gy Thr His Val Gn Ser Ser Ser Val Mt Tyr 202530 Arg
Gy Ala Ay GQu Lys Pro Thr Arg Met Arg A n Ser 354045 Asp Lys

Val

Arg Asp Leu Asn Ile Met Phe Ala Ile @ n Asp H s 505560 Al a 65

<211> 66 <212> PRT <213> Mus nuscul us <400> 3 Leu Gu Ala Arg Leu
Qu dy Ay Pro 151015 Thr Asn Gu Arg Leu Thr
Ay Argnppl (§-P eciise cgeessd wwomwnam G/iovRre, @mx@ewoﬁhr Thr

h%}%ngs(g d 1%6(!&§§Idgrt% lg\%ﬂs (ﬂﬁﬂ—q{)ﬁ'u . ﬁ%w c'gr?ometnc anan 315 o}ls Arg

Tyr Ala Cys Arg Val

Phe Pr
Phe Va

10

15

B-c¢lis in peripheral blood revealed a small population of human mlIgM+ cells (1-
2%). The appendix of young rabbits contained up to 10% human mlgM+ cells which
disappeared rapidly with age.
 Introduction of transgenes encoding human {ga and/or Igp results in the
-expression of 100-2000 ug/mi human(ized) IgM in-serum and stable expression of
2000-12000 ug/m! human(ized) [gG. In appendix 30-70% of lymphocytes are

human(ized) mlgM+. In peripheral blood equivalent numbers of B-cells express

‘rabbit and human(ized) mIgM or mlgG.

All references cited throughout the disclosure along with references czted
therein are hereby expressly mcorporated by reference. "

While the invention is illustrated by reference to certain embodiments, it is not
so limited. One skilled in the art will understand that various modifications are
readily available and can be performed without substantial change in the way the |
invention works. All such modifications are specifically intended to be within the

scope of the invention claimed herein.
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505560 His Ala 65 <210> 4 <211> 66 <212> PRT <213> Canis <400> 4 Leu Cys
Thr Ile Ay Ay Ser Val Asp Ay Ay Pro Met Thr Thr Arg 151015 Leu Leu Arg
Arg Leu Ser Ser Lys Leu Ile Val Gn Ala Asp Ile Ser 202530 Tyr Lys Ay Qu
Thr Asp Thr Met Met Arg G n Qu Lys Asp Leu Asn 354045 A n Lys Ile Leu Ser
Ser Qu Arg Leu Asn Met Phe Val G n Asp H s 505560 Gy Asp 65 <210> 5
<211> 73 <212> PRT“@MJS%AHH@@J%

I. A transgene construct encoding a chimeric Iga subunit of the BCR,
saia chimeric Igd subunit comprising:
(a) an intracellular domain sequence and a transmembrane domain
sequence of a hon-human, [ga polypeptide sequence; and,
5 (b) a polypeptide having at least 85% sequence identity to the
extracellular domain of human Iga of SEQ ID NO.: 1. )

2. A transgene construct encoding a chimeric IgB subunit of the BCR,
said chimeric Igf subunit comprising: |
(a) an intracellular domain sequence and a transmembrane domain

10 sequence of a non-human, IgP subunit, and,

(b0 a polypeptide having at least 85% sequence 1dent1ty to the
extracel]u}ar domain of the human Igf of SEQ ID NO.:7.

3. The transgene constructs of Clai:ﬁ 1, wherein said non-human Iga
polypeptide sequence includes bovine (SEQ ID NO: 2); murine (SEQ ID NO: 3):
15 canine (SEQ ID NO: 4); primate ((SEQ ID NO: 5); rabbit (SEQ ID NO: 6) or other

non-human scquences.

4. The transgene constructs of Claim 2, wherein said non-human Igf
polypeptide sequence includes canine (SEQ ID NO: 8); rat (SEQ ID NO: 9)' bovine
(SEQ ID NO: 10); murine (SEQ ID NO: 11); chlcken (SEQ 1D NO: 12); or other non-

20 human sequences.

5. A non-human transgénic animal comprising:
(a) a transgene construct encoding either a full-length, human Iga
subunit of SEQ ID NO.: 1 or the chimeric Iga sfubunit of claim 1; and/or,
(b) a transgene construct encoding either a full-length, human Igf
25 subunit of SEQ ID NO.: 7 or the chimeric Igﬁf subunit of claim '2; and,

(c) a transgene construct encoding a human(ized) immunoglobulin

ocus;
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Ser Ala Val Arg Qu Trp Pro Ser Pro Ay Pro Tyr Ser His Cys Pro 151015 Al a
Gy Asp Thr Arg Phe Ile Phe Qu Val Gy Ile Au Pro Ile Pro 202530 Ser Met
Trp Val Ser Asn Arg Leu Ay G n Arg Asp Gy His Ser Pro 354045 Leu @ n Lys
Val Ser Pro Leu Gy Pro Leu Ser An Pro Ay Qu dy 505560 Leu Ay Arg Gy
Thr Pro Asn Ala A n 6570 <210> 6 <211> 2 <212> PRT <213> Oryctol agus

cuni cul us  <400sregn the pespitant fraaspenpproduesiepmbingdo fopmahuprp(l i@*ﬁeﬂbm) sapi en
;388157 Met Alrgceérogcdn%eﬁl a Leu Ser Pro Val Pro Ser His Trp Met Val Al a

6. The non-human transgenic animal of claim 5 wherein the expression of
" any endogenous Ig production and/or Igat and/or Igf subunits of the non-human

5 transgenic animal has been substantially reduced.

_ 7. The non-human transgenic animal of claim 5 wherein said animal is
selected from a group consisting of rabbit, mouse, rat, pig, sheep, goat, bird, horse,

donkey and cow.
8. The non-human transgenic animal of claim 5 which is a rabbit.
10 9. An isolated human(ized) immunoglobulin from the non-human
" transgenic animal of claim 5, wherein said human(ized) immuneglobulin is either an

antibody or an antibody fragment.

10. The isolated human(ized) immunoglobulin of claim 9, wherein said

antibody is a polyclonal or a monoclonal antibody.

15 - 11.  The isolated human(ized) immunoglobulin of claim 9, wherein said

antibody fragment is a fragment of a polyclonal or a monoclonal antibody.

12, The isolated h‘uman(ized) immunoglobulin of claim 9, wherein said

antibody or antibody fragment is labeled.
13.  The isolated human(ized) immunoglobulin of claim 9, wherein said
20  antibody or antibody fragment is fused to a toxin to form an immunotoxin or is

coupled to a therapeutic agent.

14, The isolated human{ized) immunoglobulin of claim 9, wherein said

antibody or antibody fragment is fused to a heterologous amino acid sequence.
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Leu
Arg
Arg
Asn
Asp
Adn

Val

Leu
Met
Leu
Thr

Leu
Tyr
Phe
Ser
du
Asn
Asn
Tyr
Al a
I'le
Leu
Tyr

Leu
Arg
Ile
Al a
Asn
Au
Ay
Adn
Adn
Adn
Leu
du

5

10

15

Leu Leu Ser Ala Qu Pro Val Pro Ala Ala Arg Ser. Gu 202530 Asp
Asn Pro Lys Ay Ser Ala cys Ser Arg Ile Trp A n 354045 Ser Pro
Ala Arg Lys Arg Arg Phe Thr Val Lys Met His 505560 Cys Tyr Met
Ser Gy Asn Val Ser Trp Leu Trp Lys A n 65 70 75 80 G u Met
Pro Gn G@n Leu Lys Leu Qu Lys Gy Arg Met 859095 A u A u Ser
Ser Ley Al %J%lale&mumh(&éd@mglﬁmgoyumﬂ & AAMN5&hbrersgidPhe G u
Il e Tyr Phe Cys ﬁ{ Qi: Asn Asn 115120125 Thr Ser Qu
Ilylb@bsfr@rl}ﬁﬂmﬁlan@ctf‘hgﬂb b’ oydlable {ragspt130135140 Phe Ser Thr
Leu Lys G n Arg Asn Thr Leu Lys Asp Gy 145150155160 Ile Ile
Thr Leu Leu Ile Ile Leu Phe Ile Ile Val Pro 165170175 |l e Phe
Asp Lyis. AspnAsglatBéB- dgylsfrqm sidGop-hvetan @epsgenig 22801 86990 Bsp Hi s

WPl/er(IE_iiel lélalc'?\%-celll expresé%s S Ele nafb\lfeahuM Iércy Lubfhif or a chimeric Iga

subumnit and/or either the native human IgB subunit or the chimeric IgB subumit, and

' the human(ized) Immunoglobulln locus.

17. The isolated B-cell of Claim 16 wherein said B-cell is immortalized.

18. The isolated B-cell of Claim 16 or 17 wherein said B-cell is derived

from a rabbit.

19.  An antibody preparation comprising the antibody or the antibody

fragment of claim 9.

20. A pharmaceutical composition comprising the antibody preparation of

, Cl_aim 19 in a mixture with a pharmaceutically acceptable ingredient.

21. The pharmaceutical composition of claim 20 comprising a monoclonal

antibody or a fragment thereof.

22.  The pharmaceutical composition of claim 20 comprising one or a

plurality of polyclonal antibodies or fragments thereof.
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195200205 Asp |l e Val

<400> 8 Gy Val

151015

202530 Arg Asp Leu Leu G n Asp Val

<110
<120>
<130>
<140>

<141>

<150>
<151>

val

Thr

H s Asn Leu Val

GQu lle Arg His Thr

‘Buelow, Roland

<160> 12

<170>

<210> 1
<211> 22

<212>
<213>

<400> 1

Met
1
Leu
. Leu
Asp
Thr
65
Leu
Asn
Glu
Pro

Ile

145

Thr
Asp
Leu
Thr

Lys
225

Pro
Leu
Trp
Ala
50

Trp
Gly
LVS
ser
Pro
130
Thr
Leu
Ala
Asp
TYIr

210
Pro

<210> 2
<211> 65
<212> PRT

<213> Bos taurus

<400> 2

1

6

PRT .
Homo sapien

Gly
Phe
Met
35

His
Trp
Pro
ser
Tyr
115
Arg
Ala
Leu
Gly
Asp

195
Gln

60/841,890
2006-09-01

Gly
Leu
20

His
Phe
Arg
Gly
His
100
Gln
Pro
Glu
Leu
Asp
180
cys

Asp

Pro
5
Leu
Lys
GIn
Ile
Glu
85
Gly
Gln
Phe
Gly
Phe
165
Glu
ser

val

39691—0016.PCT

Not yet Assigned
Herewith

Gly

Ser
val
Cys
Leu
70

Asp
Gly
ser
Leu
Ile
150
Arg
TYr
Met

Gly

Glu Gln Ala Ser Pgo Ile

val
Ala
Pro
Pro
55

His
Pro
ITe
cys
Asp
135
Ile
LYS
Glu
Tyr

ser
215

Ala Gly val Glu Trp Gly Pro val Thr
10 '

Leu
val
Ala
40

His
Gly
Ash
TYr
Gly
120
Met
Leu
Arg
ASp
Glu

200
Leu

Gy Lys Thr
Lys Asp Val
Adn Ser
354045 Arg Asp Asn 50 <210> 9 <SEOQUBNCEQLEPINS PRT <213> Rattus

G1n
TVYIr
25

ser
Asn
Asnh
Gly
val
105
Thr
Gly
Leu
Trp
Glu
185
Asp

AsSn

Therapeutic Human Polyclonals, Inc.

fnhanced Expression of Human or
Humanized Immunoglobulin in Non

FastSEQ for windows version 4.0

Ala Leu
i0
Leu Gly

Leu Met
Ser Ser
Tyr Thr
75
Thr Leu
90
Cys Arg
Tyr Leu
Glu Gly
Phe Cys
155
Gln Asn
170
Asn Leu
Ile Ser

ile Gly

page 1

Pro
Pro
val
AsSn
60

Trp
Ile
val
Arg
Thr
140
Ala
Glu
Tyr
Arg

ASp
220

Ser

Ala
Gly
Ser
45

Asn
Pro
Ile
Gln
val
125
Lys
val
Lys
Glu
Gly

205
val

Leu Arg Thr Ay du Vval

Thr
Ccys
30

Leu
Ala
Pro
Gln
Glu
110
Arg
Asn
val
Leu
Gly
190
Leu

Gin

Lys Trp Ser Val
210215220 H's Pro Ay G n Gu 225 <210> 8 <211> 51 <212> PRT <213> Cani s

Hs @n Asp Thr Ay Ay Ala

Ile
15

GIn
Gly
Ash
Glu
Asn
95

Gly
Glin
Arg
Pro
Gly
175
Leu
Gln

Leu

15

~Human Transgenic Animals

Phe
Ala
Glu
val
Phe
val
Asn
Pro
Tle
ol
Leu
Asn
Gly

Glu

val

Phe Ser

Gy Gu

Ala Arg Leu Gu Lys Pro Pro
Lys Ay Ser

Lys



<400> 9 Thr Val Cys Leu Met Phe Ay Met Thr Lys Ser Gn Pro Pro Il e Phe
151015 G n Pro Lys H's Ala Lys Ser Ser Met Phe H's Thr Asp Tyr Val Met
202530 Page 3 Thr Phe Arg G n Lys Gy Asn Gn Arg Qu Phe Pro Asp His Ile
Ser 354045 G n Thr Arg Ay Val Tyr Leu Asn Gn Tyr Ser Thr Gu Pro Asp Thr
505569, ABR MG 1 b@UhASEIATBr ABR ¢5I7@1x2L0>sdi0seRMht Wdr 942> PRT <213> Bos
taurus <400> 1@0A3y Ser Ile dAy2ieu Asn Asn Leu 30eu Gl)é Ay Lys Leu Asp
Lys Fhe Gi'&l%JPSVAkﬁl!qu_éby%H A PTG ATVHET 1479 By S8kr 'Glu Ile Arg His

val Asp Lys Lys Ile Arg Asp Leu Asn Ile Met Phe Ala Ile GIn Asp His
50 55 60
Ala
65
<210> 3
<211> 66
<212> PRT
<213> Mus musculus
<400> 3 ,
Leu Glu Ala Arg Leu Leu Leu Tyr Ala Cys Arg val Glu Gly g1y Pro
1 5 10 5
Thr Asn Glu Arg Leu Thr Glu Asn Gly Arg Pro Ile Phe ger Gln Ser
20 25 0
Tle val pPro ¢1n Gly Thr Thr Gln Phe Phe Pro Glu Asn Arg Leu Trp
35 40 45
GIln Ile Asn Asn Ile Leu Lys Arg Asn val Phe val Met Pro Asp Asn
50 _ 55 60
His Ala
65
<210> 4
<211> 66
<212> PRT
<213> Canis
<400> 4
Leu Cys Thr Ile Gly Gly Ser val Asp ggy Gly pro Met Thr Thr Arg
1 5 15
Leu Leu Arg Arg Leu Ser Ser Lys Eeu Ile val Gln Ala Agp Iie Ser
20 5 3
Tyr Lys Gly Glu Thr Asp Thr MSt Met Arg GIn Glu-Lys Asp Leu Asn
35 4 45
Gln Lys Ile Leu Ser Ser Glu Arg Leu Asn Met Phe val Gin Asp His
50 55 60 _
Gly Asp
65
<210> 5
<211> 73
<212> PRT
<213> Pah
<400> 5 .
ser Ala val Arg G;u Trp Pro Ser Pro Gly Pro Tyr Ser His Cys Pro
1 - 10 15
Ala Gly Asp ghr Arg phe ITe phe Glu val Gly Ile Glu Pro Ile Pro
0 . . 25 30
Ser Met ;rp val Ser Asn Arg Leu Gly GIn Arg Asp Gly His Ser Pro
5 40 45
teu Gln Lys val Ser Pro Leu Gly Pro Leu Ser ggn Pro Gly Glu Gly
50 55
Leu Gly Arg Gly Thr Pro Asn Ala Gln
65 70
<210> 6
<211> 2
<212> PRT

<213> oryctolagus cuniculus

Page 2



202530 A u Asp Asp Leu Phe Arg Pro Lys Pro Ser Qu Lys Thr Hs Ala Gn
354045 Ile Leu Gn Hs Lys Au Val Leu Ser Val Gn Gn Lys Gu Ala Lys
505560 Gy Gn Arg Thr AQu H's Arg 6570 <210> 11 <211> 70 <212> PRT <213>-
Mus nuscul us <400> 11 Thr Val Ser Met Cys Leu Leu Phe Phe Ay Met Thr Ser
Leu Pygolgu 151015 Phe Gn Pro Gn H's Ala Lys Ser Ser Met Phe Thr His Al a
Leu ThRp #2530 Phe Arg Arg Ay Ser Gn Gn GQu Val Ser Qu Ile val Gn Thr
Gy 384045 val Tyr Asn G n Tyr Lys Asp Ser Ala Asn His Asn Thr Asp Ser Leu
505560 Leu Asp Arg Leu Ay Asn 6570 <210> 12 <211> 139 <212> PRT <213>

Gal | us15400> 12
<211> 229
<212> PRT
<213> Homo sapien

<400> 7
Met Ala Arg Leu Ala Leu Ser Pro val Pgo Sser His Trp Met val Ala
1 5 1 15
Leu Leu Leu Leu Leu Ser Ala Glu Pro val pro Ala Ala Arg Ser Glu
20 25 30
Asp Arg gyr Arg Asn Pro Lys Gly Ser Ala Cys Ser grg Ile Trp Gin
: 5 40 5
ser Pro Arg Phe Ile Ala Arg Lys Arg Arg Phe TBr val Lys Met His
50 55 6 v
Cys Tyr Met Asn Ser Ala Ser Gly Asn val ser Trp Leu Trp Lys Gln
65 70 75 80
Glu Met Asp Glu Asn Pro GIn Gln Leu bys Leu GIu Lys Gly Srg Met
85 0 5
Glu Glu Ser GIn Asn Glu Ser Leu Ala Thr Leu Thr Ile Gln Gly Ile
100 105 110
Arg Phe Glu Asp Asn Gly Ile Tyr Phe Cys GIn GlIn Lys Cys Asn Asn
115 120 125
Thr ser Glu val Tyr Gln Gly Cys Gly Thr Glu Leu Arg val Met Gly
130 135 140
Phe Ser Thr Leu Ala GIn Leu Lys GIn Arg Asn Thr Leu Lys Asp Gly
145 150 155 160
Ile T1e Met Ile GIn Thr Leu Leu Ile Ile Leu Phe Ile ITe val Pro
165 170 175
Ile Phe Leu Leu Leu Asp Lys Asp Asp Ser Lys Ala Gly Met Glu Glu
180 185 190
Asp His Thr Tyr Glu Gly Leu Asp Ile Asp GIn Thr Ala Thr Tyr Glu
195 200 205 ,
Asp Ile val Thr Leu Arg Thr Gly Glu val Lys Trp ser val Gly Glu
210 © 215 220
His Pro Gly Gln Glu
225

<210> 8
<211> 51
<212> PRT
<213> Canis

<400> 8
Gly val His Asn Leu val Gly Lys Thr Tis GIn Asp Thr Gly Gly Ala
1 5 0 15
val Glu Ile Arg His Thr Lys Asp val Ala Arg Leu Glu L%s Pro Pro
20 25 3
Arg Asp Leu Leu GIn Asp val GlIn Ser Ser Lys Gly Ser phe Ser Lys
35 40 45
Arg Asp Asn :
50

<210> 9
<211> 70
<212> PRT
<213> Rattus

<400> 9
Tgr val cys Leu Met Phe Gly Met Thr Lys Ser GIn Pro Pro Ile Phe
5 10 15
GIn Pro Lys His Ala Lys Ser Ser Met Phe His Thr Asp Tyr val Met
20 25 30
Page 3



Met Gy Asp Phe Cys Arg Arg Leu Trp Val Leu G n Val Asn Trp Met 151015 Al a

Al a
Ay
Al a
- Ser
Ser
Ser
Ser
Phe

Ala Ay Ay Ile Pro Thr Asp Gy Asn Ser Thr Ser Arg Thr 202530 G u Val
Met His Tyr Ala Lys Asn Thr Ser His Phe Ile Thr Ser 354045 G n Pro Hi s
Met Gn Tyr Lys Ala Leu Ay Asn Gy Lys G u Phe 505560 His Val Asp G n
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Nep 1L u._ahasﬁ;u«g(]\% Arg Gu Arg Pro Qu VaI 115120125 GQu Ile Thr Pro

ASp Met Lys Ala TH¢ G u 130135
<210> 10
<211> 71
<212> PRT
<213> Bos taurus
<400> 10 .
Gly ser Ile Gly Leu Asn Asn Leu Leu Gly Gly Lys Leu Asp Lys Thr
1 5 10 15
Asp Leu Leu Asp Asn Thr His val Lys Gly Ser Glu Ile Agg His val
20 25 3
Glu Asp Asp Leu Phe Arg Pro Lys Pro Ser Glu Lys Thr His Ala Gin
35 : 40 45
Ile Leu Gln His Lys Glu val Leu Ser val GlIn Gén Lys Glu Ala Lys
50 35 6
Gly G1In Arg Thr Glu His Arg
65 70
<210> 11
<211> 70
<212> PRT
<213> Mus musculus
<400> 11 ‘
Thr val Ser Met Cys Leu Leu Phe Phe Gly Met Thr Ser Leu Pro Leu
1 5 10 15
Phe GIn Pro Gln His Ala Lys Ser Ser Met Phe Thr His Ala Leu Thr
20 25 30
Phe Arg Arg Gly Ser Gln GIn Glu val ser Glu Ile val Gln Thr Gly
35 40 45
val Tyr Asn GIn Tyr Lys Asp Ser Ala Asn His Asn Thr Asp ser Leu
50 55 60
Leu ASp Arg Leu Gly Asn
65 70
<210> 12
<211> 139
<212> PRT
<213> Gallus
<400> 12
Mﬁt Gly Asp Phe Cys Arg Arg Leu Trp val Leu Gln val Asn Trp Met
5 10 15
Ala Ala Ala g1y Gly Ile pro Thr Asp Gly Asn Ser Thr Ser Arg Thr
. 0 25 _ , 30
Glu val g1y Met His Tyr Ala Lys Asn Thr Ser His Phe Ile Thr Ser
5 ' 40 - : 45
Glin Ero His Ala Met GIn Tyr Lys Ala Leu Gly Agn Gly Lys Glu Phe
0 55 6
His val Asp GIn Ser Ser Asp Phe Ser Ile Asn Asn Thr Asn Asp Arg
65 70 75 80
Ile Ser Phe Ser Arg Ser Tyr val Asp Sgr Asn Leu Thr Glu Glu Lys
85 9 95
Arg GIn Pro Asn Ser Ile Ser Arg Asn Ile Gln Ile GIn Asn Thr Ile
' 100 105 110
Tle Leu val Ile Ser Met Leu Phe Glu Gly Arg Glu Arg Pro Glu val
115 120 125
Glu Ile Thr Pro Phe Asp Met Lys Ala Thr Glu
130 135
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