HUVAN MONOCLONAL ANTI BODI ES TO 08E CROSS- REFERENCE TO RELATED

APPLI CATI ONS This application clains priority of U S

Provi sional Application Serial No. 60/748,914, 5 filed on Decenber 8,
2005, and U.S. Provisional Application Serial No. 60/824,593, filed
Sept enber 5, 2006, both of which are herein incorporated by
reference. TECHNI CAL FI ELD The present disclosure relates generally
to the fields of immnol ogy and nol ecul ar bi ol ogy. Mre specifically,
provi ded herein are human anti-08E nonocl onal anti bodies, nucleic 10
aci ds encodi ng human anti-08E nonocl onal anti bodi es, nethods for
prepari ng human anti-08E nonocl onal anti bodi es and nethods for the
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B7-like molecules belong to the immunoglobulin (Ig) superfamily. The extracellular

portion of B7-like molecules contain single IgV and IgC domains and share ~20%-40% amino



15 USA. 100: 10388-10392; Prasad et at (2003) Imunity 18:863-873;
Sica et at (2003)Inmunity 18:849-861; Choi et at (2003) 1 I munoL
171: 4650- 4654; and Carreno et at (2003) Trends | nmunolL 24:524-7).
O8E nmRNA but not protein expression has been detected in a w de range
of normal somatic tissues, including liver, skeletal muscle, kidney,
pancreas and small bowel (Sica et al. 20 (2003)I munity 18849-61 and
Choi et at (2003) 1 ImunoL 171:4650-4). O8E is inducible upon
stinmulation of T cells, B cells, nonocytes and dendritic cells;
however, inununohi stochem stry analysis has revealed little
expression in several peripheral tissues with the exception of
positive staining in sonme ovarian and Iung cancers (1d.). In
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hunans 08&r swgt, Ruggedting a ofitichirole@ek this protein in breast cancer biology (Tringler ef al. (2005)
Clinical Cancer Res. 11:1842-48), See, also, U.S. Patent Nos. 6,962,980; 6,699,664; 6,468,546;
6,488,931; 6,670,463; and 6,528,253, each of which is incorporated by reference herein in its
entirety.

A wide variety of therapeutic modalities are available for the treatment of advanced
30  breast and ovarian cancers including radiotherapy, conventional chemotherapy with cytotoxic

antitumor agents, hormone therapy (aromatase inhibitors, luteinizing-hormone reléasing-
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Mor less, binds to human O8E with a Kr, of 5 x 109 Mor |ess, binds
to human O8E with a Kr) of 4x 10-9M or less, binds to human O8E
with a KD of 3x 10-9M or less or binds to human O8E 25 with a Kr, of
2x 10-9M or | ess. I n anot her enbodi nent, the antibody is
internalized by SKBR3 breast cell carcinoma tunor cells after binding
to USE expressed on those cells. I n anot her enbodi nent, this
di scl osure provides an isol ated nonocl onal anti body or antigen

bi ndi ng portion thereof, wherein the anti body cross-conpetes for
binding to OBE with a reference anti body, wherein the reference

anti body: (a) binds to human O8E wth a KD of 1x107 Mor |ess; and
5(b) binds to human CEO cells transfected with O8E. In various
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reference” anti rises: 15(a) heavy chalin vari abl & regi on
conpri sﬁﬁ@semmamrriedbﬁcpﬁﬁe’@me of SEQ ID NO 3; and (b) a

| i ght chain variable region conprising the am no acid sequence of SEQ
ID NO 8 or the reference anti body conpri ses: (a) a heavy
chai n v&UNMMARY egi on conprising the amno acid sequence of SEQ ID

NG 4; 20andp, resent@mbéﬁré rsmaes ?sbﬁ{eﬂ m\bﬁ&dlcﬁm aemso@gb SR RANRE hihdAd t he
am no acid sequence of or the ref eren e ant%gody
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or an anhd @ipositions of this disclosure.
In one aspect, this disclosure pertains to an isolated monoclonal antibody or an antigen-
binding portion thereof, wherein the antibody:
15 (a) binds to human OSE with a Kp of 1x107 M or less; and
(b) binds to human CHO cells transfected with 08E.
In certain embodiments, the antibody binds to a breast cell carcinoma tumor cell line,
such as cell line SKBR3 (ATCC Accession No. HTB-30).
Typically the antibody is a human antibody, although in alternative embodiments the
20 antibody can be a murine antibody, a chimeric antibody or humanized antibody.
In one embodiment, the antibody binds to human O8E with a Kp of 5 x 10 M orless,
binds to human OSE with 2 Kp of 2 x 10 M or less, binds to human O8E with a Kp of 1 x 108
M or less, binds to human O8E witha Kpof 5x 10® M or less, binds to human O8E with a Kp
of 4% 10® M or less, binds to human O8E withaKpof3x 10" M or less or binds to human O8E
25 withaKpof2x10® M or less.
In another embodiment, the antibody is internalized by SKBR3 breast cell carcinoma
tumor cells after binding to O8E expressed on those cells.



bi ndi ng portion thereof, conprising a heavy chain variable region
that is the product of or derived froma human VH 4-34 gene (the
protein product of which is presented herein as SEQ ID NO 51),
wherein the anti body specifically binds O8E. This disclosure also
provi des an isolated 30 nonocl onal antibody or an anti gen-bi ndi ng
portion thereof, conprising a heavy chain variable region that is the
product of or derived froma human VH 3-53 gene (the protein product
of which is presented herein as SEQ ID NGO 52), wherein the anti body
specifically binds O8E. This disclosure al so provides an isol ated
nmonocl onal anti body or an anti gen-binding portion thereof, conprising
a heavy chain variable region that is the product of or derived from
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ant i bodyen§gadindingapbiign iervab wDGEn the antibodhiress ¢pmpstesfonbindingite DSE with her
provi de%e%&n&e%ﬂh%?%mﬂ E&ﬁﬁénc@d%b&a y or an antigen-binding

portion thereof r|3|%$ in variable region that is the
product of of® bads tosanm @ Hﬁ%ﬁﬁeﬁﬂvﬂ)dﬁPfﬁﬁhéWXthe protein product

of which is pyemeModmReCEDR B raiEide RiNOEE.54) , wherein the anti body
speci fical l blnds O8E.  Thi_s dlschcéure still further provides an 10

i sol at ed® 8 PPRYmeEfR the EASreSF AW RodSPRBERS bi ndi ng portion t her eof ,
conpri si ng a(d) agbivy chen marisble ra@idneom@isingnhd dadio acsd deh@npr dEEQUDAMO:AE
derived from a, conbi nati on of human VK L6/JK1 genes (the protein
product of whtch is presented herein as SEQ ID NO 55), wherein the
ant i body spe@)rilight|chain biriatls r@8E comprising the aminopeist shaenaop8ER £ NOhé:s

dISCh@Sq&%wQ&%¥hg%§mﬁﬂ béﬁ&ﬁ&pd monocl onal antibody or an antigen-15

bi ndi'ng portion thereo onprising: (a) a heavy chain variable
regi on of a KRadpavyshan S@ablsrwndpmensglggweﬂmca%ﬂ fepyenge 45RO 2
vari abl e regipgn of a human Vic A27 or VK L6; wherein the anti body

specifically hind o O08E rel ated enhodi pepnt, th d
conprises a ﬁtg Ec?hﬂ? ﬁWBPlr%qnéO?‘@&f“@ﬂheﬁmna" ShdHsRST @%@8536 g@ éene
and a Ii@Hmeﬁmﬁuw&ammmﬂ@hhmﬂheglon of a human Vg A27 gene | n anot her
rel ated enbodi he_anti bod hea
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a human Iflca#27 gene. In yet another related enbodi nent, the

ant i body COoMmpy 3-9
gene and a I ﬁﬁ%gfiﬂ%%gaﬁeg%%enrbpégﬁr% fﬁdl}ﬁ&%&&cggﬁg%yolél n
yet anot wékera {?@@taﬂm?q‘iécwlé@é‘ht di scl osure pr ovides an i soI at ed

nonocl onal  angyiaBesly cBiin SabReELdH ddfbiGnRRY &me@a&m%%ta ofrsmmb BONG: a

heav chaln v i abl'e region that conprises
sequ fices; a light chain variable region that conprises CDRl,
CDR2 and CDR@b)seghmaesanaMEeé@dmmbﬁs)ngtthﬂnhmyﬂ ehihte of SEQADND: 0egi on
CDR3 sequence. conp hg%scggl%g!no aci d sequence 30sel ected fromthe
group coﬁe §?$ﬁ§ ofa crd sequences of SEQ ID NGs: 21, 22, 23,

(2) a heavy cha.m vanable region comprising the amino acid sequence of SEQ ID NO 5;

and
25 (b) a light chain variable region comprising the amino acid sequence of SEQ ID NQ: 10,
In one aspect, this disclosure pertains to an isolated monoelona) antibody or an antigen-
binding portion thereof, comprising a heavy chain variable region that is the product of or
derived from a human Vy 4-34 gene (the protein product of which is presented herein as SEQ ID
NO: 51), wherein the antibody specifically binds O8E. This disclosure also provides an isolated
30 monoclonal antibody or an antigen-binding portion thereof, comprising a heavy chain variable

region that is the product of or derived from a human Vy 3-53 gene (the protein product of which
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24 and 25 and conservative nodifications thereof; (b) the Iight
chain variabl e regi on CDR3 sequence conprises an am no acid sequence
sel ected fromthe group consisting of am no acid sequence of SEQ ID
NGs: 36, 37, 38, 39 and 40 and conservative nodifications thereof;
(c) the antibody binds to human O8E with a ICD of Ix1 o Mor |ess;
5(d) binds to human CHO cells transfected wth O8E. Typi cal |y,
the heavy chain variable region CDR2 sequence conprises an amno acid
sequence sel ected fromthe group consisting of am no acid sequences
of SEQ ID NGs: 16, 17, 18, 19 and 20 and conservative nodifications
thereof; and the light chain variable region CDR2 sequence conprises
an am no aci d sequence sel ected fronlthe group consi sting of am no
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vari abl edisclugironisCpRYidseauisnial wonwplois estitady amnrmtlmwdldmeq:uam thereof,
selecte REE | D
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aci d seaqyenss, @@}eﬁﬁa@ﬂm&wrzp&mm WMe o8eNSi sting of amno acid
sequences of 26 7 28, 29, and @0 and_ conservative

nodi fi cation H@;@ﬁFe & T Boxides. Bnisplated moRo prytibedy. or ap antiegin gy y
chai n vasihdiby Soriicaghepsd!, ColRfrisi@igheihag vaR@le rE)glaﬂQhaﬁs‘Lthe phflucioh® @vved

Chai 1 vaFTaBIERE g A" EBRIUEGHDFT ST SECPFDHNE =24 bt o ST A ém-
chai n vafd)abwhecin ¢y ob&PRbecBerfly ibdidn PEBEQAHIOINDsuRGSHIY Sythar provide

chai my vagi; +§m£o%%a ol & AR ﬁsg,dgigg {tf0n Mheof Torfidhad £ gt c'hzng ht

chain variable re conpri
parti cul‘éﬁﬂa'?,l@rﬁﬁloﬁ at i§hecBeayel @eéderf(v frem  serobination ohbwean Vadl6@K egiesn

CDR1 congud ﬁbt@ﬁ p%mul &2 NEEL L 3resbdida Rerdi aY ¥EG BRI MOV )] #Rrén HRANRELIFDR2
conprisin 17; (c) a heavy chain variable region CDR3
conpr|5|ﬂgm§?g; #&%EZZ (d) a light chain variable region CDR1L
conpri si ng SERQothéd abfidets AFis disclosure provides an isolated monoclonal antibody or an antigen-
15  binding portion thereof, comprising:
(2) a heavy chain variable region of a human Vy 4-34, 3-53 or 3-9 gene; and
(b) a light chain variable region of a human Vg A27 or Vg L6;
wherein the antibody specifically binds to OSE.
In a related embodiment, the antibody comprises a heavy chain variable region of a
20 humean Vy 4-34 gene and a light chain variable region of a human Vi A27 gene. In another
related embodiment, the antibody comprises a heavy chain variable region of a human Vy 3-53
gene and a light chain variable region of a human Vx A27 gene. In yet another related
embodiment, the antibody comprises a heavy chain variable region of 2 human Vy 3-9 gene and
a light chain variable region of a human Vx L6 gene.
25 In yet another aspect, the present disclosure provides an isolated monoclonal antibody or
antigen binding portion thereof, comprising:
a heavy chain variable region that comprises CDR1, CDR2 and CDR3 sequences; and a
light chain variable region that comprises CDR1, CDR2 and CDR3 sequences, wherein:
(a) the heavy chain variable region CDR3 sequence comprises an amino acid sequence
30 selected from the group consisting of amino acid sequences of SEQ ID NOs: 21, 22, 23,

24 and 25 and conservative modifications thereof}



(e) a light chain variable region CDR2 conprising SEQ ID NGO 32; and
(f) a light chain variable region CDR3 conprising SEQ ID NO 37. 30
Anot her particul ar conbi nation conprises: (a) a heavy chain variable
region CDR1 conprising SEQ ID NGO 13; (b) a heavy chain variable
region CDR2 conprising SEQ ID NO 18; (c) a heavy chain variable
regi on CDR3 conprising SEQ ID NO 23; (d) a light chain variable
region CDR1 conprising SEQ ID NO 28; (e) alight chain

vari abl e region CDR2 conprising SEQ ID NO 33; and 5(f) a light chain
vari abl e region CDR3 conprising SEQ ID NO 38. Another particul ar
conbi nati on conpri ses: (a) a heavy chain variable region CDR1L
conprising SEQ ID NO 14; (b) a heavy chai n variable regi on CDR2

conprisin chaln vari abl e, regi on
CORB. conpri SPRdediel) TNtk a0 A3 SRR SBRif S apithel ot
CDR1 conpri saehgteds&oznltb O @Bsistipg pf @mino ghid saghaicsoVEEQ EbNOss 3698138 CDR2

conpri si ng 34, & 11 ght chain variable region
CDR3 conpri SI n g%%lﬁco aﬁ%gmd&iﬁ?)mﬁ“h;éaft [ cuI ar conbi nation

conprises: (o) the antibody(inds fp hyenay SE it A &f 1687 M erdeghion CDRI1
COMii Si NG SEEHA MeinshTHd Mibardrbes¥ils 0881 1 variabl e region CORZ
conprising SEQ I D NO (c)._a heavy chain variable

regi on CDR3 ‘éwa‘rh( % beagte}lﬁub‘m@ble Fegior GPRZ sr*-qu@me ORETITES B g asid
regi on c&dednce edtiutddstiang thigfdup LorMeting38t, anfi) acll delp@htes 6N BEQ MalAAD4, a7,
o o, TP R R P GReRig i By Shere b i et vsbbbrsion Bl
parti cubaperzatcohpitees: ohing hiid sadusct edasted fom the toge noistith sFhnhar 4cidons
ther@of (GAORL! $£SEQ ID NOs: 31, 32, 33, 34 and 35 and conservative modifications thereof,
Typically, the heavy chain variable region CDR1 sequence comptises an amino acid sequence
selected from the group consisting of amino acid sequences of SEQ ID NOs: 11, 12, 13, 14 and
15 and conservative modifications thereof; and the light chain variable region CDRI sequence
comprises an amino acid sequence selected from the group consisting of amino acid sequences of
15 SEQID NOs: 26, 27, 28, 29 and 30 and conservative modifications thereof.
A particular combination comprises:
(a) a heavy chain variable region CDR1 comprising SEQ ID NO: 11;
{(b) a heavy chain variable region CDR2 comprising SEQ ID NO: 16;
(c) a heavy chain variable region CDR3 comprising SEQ 1D NO: 21;
20 (d) a light chain variable region CDR1 comprising SEQ ID NO: 26;
(e) a light chain variable region CDR2 comprising SEQ ID NO: 31; and
(£) a light chain variable region CDR3 comprising SEQ ID NO: 36.
Another particular combination comprises:
(2) a heavy chain variable region CDR1 comprising SEQ ID NO: 12;
25 (b) a heavy chain variable region CDR2 comprising SEQ ID NO: 17;
(c) a heavy chain variable region CDR3 comprising SEQ ID NO: 22;
(d) a light chain variable region CDR1 comprising SEQ ID NOQ: 27;
(e) a light chain variable region CDR2 comprising SEQ ID NO: 32; and
(f) a light chain variable region CDR3 comprising SEQ ID NO: 37.
30  Anocther particular combination comprises:
(2) a heavy chain variable region CDR1 comprising SEQ ID NO: 13;



(a) a heavy chain variable region conprising the am no acid sequence
of SEQID NG 1; and (b) a light chain variable region
conprising the am no acid sequence of SEQ ID NO 6. Another

particul ar conbi nation conprises: 25(a) a heavy chain variable region
conprising the am no acid sequence of SEQ ID NO 2; and (b) a

| ight chain variable region conprising the am no acid sequence of SEQ
ID NO 7. Mother particular conbination conprises: (a) a
heavy chain variable region conprising the am no acid sequence of SEQ
ID NGO 3; 30and (b) a light chain variable region
conprising the am no acid sequence of SEQ ID NO 8. Mot her

particul ar conbi nation conprises: (a) a heavy chain variable region

conprising the am ng acid.seqguen f SEQ I ; .and (b)
a light chai )WWa%F@vPIé 66%1‘3’0 W&%ﬁ%@%ﬁéz 5% d sequence of
SEQ | D NO 9} Dhedvpodbhiarvaniebictregion GIDR Tomptisiag B IR NOp2i;ses: (a) a
heavy chain i . regi Lsing the 1 16, d sequence of SEQ
| D NO 5; an@fjg%'?khgdﬂ‘%gﬂ)?&g%gﬁﬁ\}gﬁr%bnﬁggF’Se ioﬁlcgg#fpri sing the am no
aci d sequence olghseain varipys region CPR2 eomgribiog SEQ PR &O: 8%; 20i s di scl osure,
ant i kodi es j v Al ' e 10 provided that
corrpgte forO@iaﬁ%‘?l{n(gﬁgtﬁg_g%%%r%%nﬁgﬁa%jy&g?n%%g%?g?ggé%’i oned anti bodi es.
The ant ifBelFraartigrlagoqmbingliancrypist® can be, for exanple, full-length
anti bodi es, {49k h&¥3BRIEvaahbl@RgbOCDR] baflisRE SEOE NEaky pe.

Al ternati velé I5he nti bodi es .catg‘)%]e ant_i_bog% I‘[}#g}g}r’regts, such as Fab,
Fab' or Fab'®?% e&&h’%ﬁ?‘s"”&? PR OMPISRg PRY ‘t&.g., say). This
di scl osur e aksaheproshaiiearigbie regicnTDRC@AiptigAd SEQUNOE 34;Nng an anti body
of this 15 di . . L. =hi ndi_na. i reof, linked to a
therI}a&peuti C d&%@#ﬁ%ﬁ%‘%ﬁb@&tﬁﬁ‘%@%@%ﬁ? rPr%Irnggﬁﬁalt ?qcéaéta‘ ive isotope. This
di scl osure akbolight chpirdagable logispEBR2 ¢ampmising 8E( &0 déhpéiiasd ng an ant i body

or ant i gen- byl ROCHRONLEMR L6 €93 copforilif §E§h§§b9§w e, linked to a
second functional noiety_ having a dif Ferent bi ndi ng specificity than
sai d anty"BBeRPagicu AT OMGERIG ABPEGS por ti on ther eof . 20Conposi ti ons
conpri sing ag)anédvi eplinm Riiaadicbd8 ODRI BethiBinPSEQIDNG:her eof or
i mrunoconj ugat e, or | speci.fic ,m)#lgﬁzul e of t gl ,ﬂg %(;I osure and a
phar Haceut i c f §Faes SHapt ARTRle T a2 Somerisig SEG I D &

(c) a heavy chain variable region CDR3 comprising SEQ ID NO: 25;

{d) a light chain variable region CDR1 comprising SEQ ID NO: 30;

(e) a light chain variable region CDR2 comprising SEQ ID NQO: 35; and

(f) a light chain variable region CDR3 comprising SEQ ID NO: 40,

20 Other particular antibodies of this disclosure or antigen binding portions thereof comprise:

(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID NO: 1;
and
(b) a light chain variable region comprising the amino acid sequence of SEQ ID NO: 6,
Another particular combination comprises:
25 (a) a heavy chain variable region comprising the amino acid sequence of SEQ ID NO: 2;
and
(b) a light chain variable region comprising the amino acid sequence of SEQ ID NO: 7.
Another particular combination comprises:
(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID NO: 3;
30 and
(b) a light chain variable region comprising the amino acid sequence of SEQ ID NO: 8.
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Nucl ei ¢ acid nol ecul es encodi ng the anti bodi es or antigen-binding
portions thereof, of this disclosure are also enconpassed by this

di scl osure, as well as expression vectors conprising 25 such nucleic
acids, host cells conprising such expression vectors and net hods for
maki ng anti-08E anti bodi es using such host cells. Moreover, this

di scl osure provides a transgenic nouse conprising hunman

i mmunogl obul i n heavy and |ight chain transgenes, wherein the nouse
expresses an anti body of this disclosure, as well as hybri donas
prepared from such a nouse, wherein the hybridoma produces the

anti body of this disclosure. 30ln yet another aspect, this disclosure
provides a nethod of treating or preventing a disease characterized
by grom h of tunmor cells expressing 08E, conprising adm nistering to
a subj ecAnoginr pagtiviier @8Eishtiorseemaritehbody of the present disclosure in an
amount  ef f ecgab Xﬁ%a%f? cﬁagr?%aﬂg rel3lof ¥GiMirisnD ShedRAR R se&ﬂ%ﬁce@f 82038 NeRR; be
a cancer, e. reast carci noma cancer. I'n yet anot her
aspect, thlsmwlsclosure prOV|des a nmethod of treating an autoi nunune

di sorder, comanlgﬂt@m@dﬂambsg%bagprkﬁg&emﬁﬁm séfte@R bf SEBMD WON®AN
anti body of the present 5 discl,osure in an anmount effective to treat

the alt ofMAHsHRA R ERsERination comPE§ear f et ures and advant ages of the

i nstant di scl#)suefyvhdid viviablapipinenhprisinghe diend id Sgmeng SEQIDND: 5;
description g%f exanpl es whi ch should not be construed as limting.
The contents all references, Genbank entries, patents and

publ i shed pa(haraﬂxgﬁphﬂmwatabbm@omlcmemsmmthmgtmmﬂtshfn@n%pﬁﬁ%H?N@hl%r e
expressly in e, I OF
THE FI GURES XW%%E%&E? IEIf?)'“lE él?alé’|“‘%ER£‘T“%&ﬂ%eOT a%egzﬁingﬁg b e
nuc| ot i prevideddins paseveteSEchindreeO8E with gy ﬁﬁlaﬁtﬁe%@tlweé &tflbeditse (SEQ ID
NG 1) of thayh %ﬁi‘%bfdlé‘shﬁlﬂﬁs ¥ HidstRlcdh ek eindle, fut@enbBlahtibudiea Tor example

e Sy s B T8 g &%gm%swgo ?Jwﬁa%%*&%ﬁzd@% REngmga, sk

ger m i neagd@b | Peertor BALS, ﬁa{gment@dt s entlain 8fbdjer (e. gl BFShows the nucl eoti de
sequence (SE

the |ight ch%hf‘? Q}gﬁs%l ' 316?’%21 20 ‘ﬁﬁn%i%%%gﬁn&%ﬁhéﬁé?g% :%o%%dy@f s
ant i hedy disdéere CDRLg¢rSRQI T PoXON tRE0F, HEDR20 § BEGpduEr NENT, SIT) 2RI toEBREr

SEQ I D NQ, ..3 oldent an
(SEQ 0 DuidiBhel ALANS 1HisCllelh0 SRl oloand 4 Bpddrkdloeu oo,

derivati are’in hows the nucl eoti de sequengﬁ
(SEQ I D m@ibody2yr amtigensimdines m@ @@@ﬂfe%@szbsckosﬁa e\t 2 sgconst fup

heavy chgj.f, 6}’ l?zfvin@bi @iﬂ'&ﬁaﬂﬂ Eﬁﬂdl 333&01%%&&1 T8 N RHAP Gk Qftdden &ﬁﬁdid@qd)ﬁmnThe
CDR1 (SEgi 17) and CDR3 (SEQ ID NO 22)
regi ons @Gﬁellneated and the V, D, and .1 gernmline derivations are

i ndi eat ed. Compbtifiehis € cdbBprisigWwant Astibadic| motmdganémnﬂu'gn@en(OSE@ewﬂ NG
47 d d h
), 300 en2e e SR AUSNSR, (SRR B Ll Al E BRI Dy

(SEQ I D M@rier2#9also@BREASEQ | D NO. 32) and CDR3 (SEQ ID NG 37)
regions are g]eél&g%@iﬁqﬁlol%gﬂs text;!:%dl}{% %%ﬂbcﬁfeg Rk 'aﬁ?geﬁl-gﬁiﬁl\ﬂébbﬁaﬁéﬁ&@of of

i ndi cat ed. he nucl eoti de 'sequence
43) and &mdwdow ate @@qﬂ@%ﬁaSieSE@ﬂ}lUlN@ur?y)asd‘feutaﬁ@‘PF?é%i?}y" 1955 SAmipTising

vari ﬁgﬁcﬁﬁb é&fdstﬁb‘ét 29 cdiiiRie SRAREHERRL valldh Q:Qﬂr&ieth&ﬁg &or rﬁi&ﬂk apfBEQ
I D CDR2 (SEQ I D NG '18) .and i('l ‘gﬂl' |onseare
del i neat@ aﬁ@f"i‘Pﬁe“S?g Beby st Fe ljerM‘&F‘ivFFe i eo‘ﬁ%“%ﬁsé"‘ aﬂ%ﬁe S50

Fi gure 3Bnghaws htnla@n w&hﬁlﬁgldbdiex Sﬁ%}yleﬂﬁ ighSERIA Brabgencd Syhasid thevinmmse

d
act d_seayeness bobmod Nobisdice? ogg? S i H iy SRR YAAEP kG Lot

wherein the hybridoma produces the antibody of this disclosure.
30 In yet another aspect, this disclosure provides a method of treating or preventing a disease

characterized by growth of tumor cells expressing O8E, comprising administering to a subject an
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5 CDR1 (SEQ ID NO 28), CDR2 (SEQ ID NO 33) and CDR3 (SEQ I D NO 38)
regions are delineated and the V and J gemdi ne derivations are

i ndi cat ed. Fi gure 4A shows the nucl eoti de sequence (SEQ I D NO
44) and ami no acid sequence (SEQ ID NGO 4) of the heavy chain

vari abl e region of the 12E1 human nonocl onal antibody. The CDR1 ( SEQ
ID NO 14), CDR2 (SEQ ID NGO 19) and CDR3 (SEQ ID NO 24) regions are
10 delineated and the V, D and | gernline derivations are indicated.
Figure 4B shows the nucl eotide sequence (SEQ ID NO 49) and am no
acid sequence (SEQ ID NGO 9) of the light chain variable region of
the 12E1 human nonocl onal anti body. The CDRL (SEQ ID NO 29), CDR2
(SEQ I D NO 34) and CDR3 (SEQ I D NO 39) regions are del i neat ed and
theVangO]8 erm L ne eriyvatiq sdaelndlcateqérl ure 5A shao t he
nucl eot?” ERPPLERS RPTRIEY 4%05‘5?18”%“}?8 (10 IS h%‘e‘“e("é‘ﬁ %D
NO 5) diseateh@hhidissase cainbd acav@r, el beeast eg)l mnmfnat:dmerlSDlZ human

nonocl onal i ) I

T oors ( SEbFoer e B alcRsRe alitds o BhnodBFelife Yy’ Rfiztoy

gennl i ndascatder.i seapriging admipisieriell toat stbiedriag ane-OSB nimgnantitedy mﬁdﬂleem:sedfe
sequenccﬁsc(o'éﬁfanmah@mtéﬁécum uemmu%‘rmﬂu&%%ﬁace 20 (SEQ ID NO 10)

of the Iight _chain variable region of the 13D12 human nonocl onal
anti body. ThEhepRetespes |agvagiasss3el thedpsignt (tlosyre Yilb, beaappargy girepits
(SEQ | Df&@m{éoc‘!etzﬁl@(g H&Eﬁpuaﬁ &ndj@laidﬂﬁab@(ih aRehld A bY comtuet SCliditihd) eThe
derivati ons artegbe t he al i gnnent

The. o fomes b b GRS dienbals soyPE, TOVPIIE B PUTeGRS £

and 13Diliowghbit tﬁih@phmarmgeqprdssmmcc\z‘bbrdtesﬂkbreﬁmbmfemcdj sequence (SEQ ID
NO 25 51). Figure 7 shows the alignment of the am no acid
sequence of the heavy chain variable region of 2A7 and 2F9 with the
humamn g@®RIEFDESCRIBTIEN oFi THE mmgmmm nﬁ):mFIEﬁS

Fi 8 sh t t th h
Chatn var: aol g% B ME RSy SeRtdi RSN ARHERAR ol Feral U
3- 9/ D3- 1SEQHEB NGt nbthadibaty Shaju earzble (SEQ HBhdNCFBHuman monocloxﬁi gibaly9

h t

var abl s SPRITSEYID R0, D708 GRAT orgiMgam seRIBNOSY wibld
VK A27 dnhn@eteémddhes‘éq@e‘rgﬁenl(nsécgma@memwted Fi gure 10 shows t he

al i gigrent  of p:he 18NdhBRs aelnqcl&%qy%&msg@m N@h@k&ﬁ%ﬂnd@ﬁd ahhice
region of 12EI with the conbi ned human erm i ne amino acid

sequencéSTREONHONGIsSE i §iesle 1a80nh el ¥ Beh mecipresytipadyo ihe
ELI SA e)(pmll (20 B Honps)sCDRE i(SHY) thalo: BuyaE Cmrm SENH Nanﬁﬁ)b@gibﬁs:axei
agai nst man . U ec Fi gure 11A shows results
from an dﬁﬁ’f caigd ﬁgjf‘sv? d'{ggﬂna]\lﬂc%éﬁwﬁﬁ?%ﬁﬁ'eéﬁg %eH8E anti bodi es fol | owed by
the additi onF@ﬁrem gaws fheeuclOBEe pequeee SEM D MNEX: @@} aginamving hcid sdghiinte
ant | 08 e
coat B (TR NDE 2ol ol gl °9§§%%2fiﬁ%%%ﬂ%@é§§@% W
then ti (GRReEBR NPeRaCOBE GFQIRING:AT) iR (EQIRY Chosgosy
human antkfied@Eaithd POsli 88 J2bmline derivations are indicated.
Figure 2B shows the nucleotide sequence (SEQ ID NO: 47) and amino acid sequence
(SEQ ID NO: 7) of the light chain variable region of the 2A7 human monoclonal antibody. The
25 CDRI (SEQ ID NO: 27), CDR2 (SEQ ID NO: 32) and CDR3 (SEQ ID NO: 37) regions are

delineated and the V and J germline derivations are indicated.

Figure 3A shows the nucleotide sequence (SEQ 1D NO: 43) and amino acid sequence
(SEQ ID NO: 3) of the heavy chain variable region of the 2F9 human moncclonal antibody. The



Figure 12 shows the results of flow cytonetry experinents
denonstrating that the anti-15 08E human nonocl onal anti body 2A7

bi nds to O8E transfected CHO cel | s. Figure 13 shows the results
of flow cytonetry experinments denonstrating expression of 08E in

SI CBR3 breast carcinoma cells as well as O8E transfected SKOvV3 and
HBK cel | s. Figure 14 shows the results of Hum Zap
internalization experinents denonstrating that hunman nonocl onal
ant i bodi es agai nst human USE can internalize into O8E+ CHO cells.
20Fi gure 15 shows the results of Hum Zap internalization experinents
denonstrating that human nonocl onal anti bodi es agai nst human USE can
internalize into 08E+ SK, BR3 cel | s. Figure 16 shows the results

ant | boa et GER B b Monrdlekb SR0ZNR Rl B el B onoue

the r esubmﬁatéﬁarﬁmﬁd\naﬁanddgmmdred&wﬂﬁhé atk Budicargd. ot oxi city (ADCC) assays

25 denonstr hat h monocl ona ntlbodles kill human
br east cancgﬁ PP 51% e {ﬂ i Seﬁﬁmﬂ%@%g}pgﬁdgﬁt Gid sequence
Fi gure {EGHYNWNS: ﬁh@theelght ttY@mo'fan@lwtrB&)wdyf the et momdclomhlanhbody The

cyt ot:0x 3% g’g@{; ogd

ant i ES08 antﬁsgé I es ad%%% tr ect ed g%%hécégléﬁﬁg arﬁ%m
dependeﬁ?llmﬁf’ﬁf@dthevand]W@Bﬁéﬂfilf@l@ﬁ@wdﬂﬁ@dresul ts of antibody
dependent cefilul Al %&pm%haéotnxe éeﬁﬁ&@ (mﬁmodamataﬁﬁw ik dehidhoe

human monocl onal anti-Q08E anti bod| es kil human breast cancer cell

i ne SKEEE 3 NO: & qE B drayy ichin g Al_ffﬁé?fﬁ%fﬁé‘h thuppgm Fopoclonal antibody.
Fi gure a0e SDR\IV%SE(EIH) Nes i)} GDRE (SEQ IDING: 19} &g GBROBESTDNU: &) rsiioniarg

t uno g hi y anti-08E anti bodi es.
DETAOLE %Efgﬂ“ﬁ%i' (5216 a3 ?ﬁ’élne‘%%élgaét}?f’saofeﬁ}caggre relates to isol ated
nonocl onal aFigirbd8i shews }hamtu:l@mﬁeisdqyenhuf@ﬁz He tfiie AR )candouindie Imhf‘.equence

anti bod' xgﬂ%t 9>baf%fé1ﬁ9&ﬁam&a{> Yo Ogﬁdp%&ﬁélﬁﬁf Ié]ﬂ%n%?E%cl%!Q?éﬁb ELM

with h| 1nit certain e e anti

di scl os mlaGSEQd@rNQE%P)f EBR? (SEQER MOt G aandHERRA, (SERD N@hﬁ%c‘b&@fﬁ e

ger m i NQSRANEHIGS: VALY WerdRBREvEforP Mebildiddledr Structural features
such as CDR regi ons conB’gl Si nog]ﬁpartl cular amno acid sequences. This
dbgrEge

di sclosure pFigWF déssipy £ PagBERoe SSEQER R4 bimd AT heFid tgpence
ant i bodi(gsqQ 1 MUY EOME HGRY etsinncH)E fpRa iof the 18D Pitiiag snobeulgkl Gtibglysuch

nununcait Goa (G RE boe 7 SRR RN LA are ot L BB s B °

di scl osurineakdmdibe Vidhmitiesmiline detvhtons arefindirsiethg t he anti bodi es, such

as to detect , i

expr essi on of g@%éB higsnﬁé%oﬁlg%%erﬁ%&e géng?ﬁﬁq% %ﬁi%% %l; sc?c\({ags%f &4 so
pr ovi%le$SHR 1P WY 18 OflIbe gt elein vapighle pgPn gfithe élal%@mm nagpdong] andibestyur e
t o treatry @DRQYUSES ADGRY: 30), E0R2 BEI 80: 35) add €D T @-HTBNO:Qh) RESASTe

cell carcino net ast ati ¢ breast cancers, ovarian cell carcinonas,
met ast atEinegly ?‘}ddhegé’i’ﬂ:&" ling derfiatiops akedndicafedy oi nonms. 201 n order that

the present HigselOSuwe IRy ghenBe e Euﬁﬁdlabﬁd s e SIf @RtheaBestami Varii@d M5

o1 ST MR 20, 5 AL LAY

" B7 385 &1)3 used herein mterchangeabl y and i ncl ude variants,

| sof or s, Hgléﬁ%?ﬁsho Eftﬂé%é en{"E'PﬂlQ%ﬁa'o%Qi% QB OREy Eh%fn @é%l?

anti bodi es s I'n certalrn cases, Cr 0SS- T eac

08E fr om:mcma@f g wdREP withdhe lean gpmine M oThemine adid siansee SEQ RENO:
anti bodisgg specific for human O8E may be conpletely speC|f|c for
hunman O8E and nay not exhi bit speC|es or other types

cross-react i vigtss.8 shws theratignmanhginthe giino agidasequenss Qfd%hfa%ﬁﬁ@n‘@é‘a@‘BE

suchs@s rtdién 601B1 64ic: ARG Hmse geraiae vaf3-SDsm 8@ Erlay had sdgasank
accessi %QES%-SB%P 078902 (SEQ ID NO 56). O8E is also known in the
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may differ from human O8E of SEQ I D NO 56 by having, for exanple,
conserved nutations or nmutations in non-conserved regions and the
CD22 has substantially the sanme biological function as the human 08E
of SEQ I D NO 56. For exanple, a biological function of human O8E is
having an epitope in the extracellular domain of O8E that is
specifically bound by an antibody of 5 the instant disclosure or a

bi ol ogi cal function of human O8E includes, for exanple, inhibition of
T-cell proliferation, inhibition of cytolcine production, inhibition
of cell cycle production, or binding to T cell receptors. A
particul ar human O8E sequence will generally be at |east 90%
identical in am no acids sequence to human 08E of SEQ I D NO 56 and
cont ai ns am'nﬁo %{c?i% re igalllles tha% i denti f}/ the 10 ami no, acid sequence
as bei ng hundf™He °‘5§)ﬁ1‘3 ignment, o Be: AiRoR5 I SSARPRE AL BR gl Bpin e
speci es régorgof, 1GTy 2ATG RFY huni L3EXIL avith thealmesan garfiliigan QFEnfimyackEsedbenbeeast
95% or §¥§ﬂ%§é_sl4?ast 96% 97% 98% or 99% identical in amno acid
sequence( “of SEQ ID NO56. In certain enbodi nents, a human 08E
sequence wi | Figee dpIshawsnibe piigomenthdthel fninrheid sapemte df fhe dightnhein variabia t he
08E ' Bt hu

dis pIQSfay 5%(%#{? r%@% ﬁ%ﬁ t%égcog,ﬁ)ﬁ%gh%@n@ﬂ% rn)rkeﬁetﬂgéa1 ﬁ& %?t{]?g@eg?en%%grnmno
acid di f¥&f3nce fromthe 08E of SEQ I D 140:56. Percent identity can

bef dete { mi tnepkgass,t ﬁ%ﬁﬂilbﬁghm&g i.rsamfs of Ell'JISWﬁ(pEt@r?éﬂté'deﬁﬁltﬂﬁﬁth{gQﬁd?@&ﬁﬁi{ _
refers to the actjon of, for ex e, cytes, antigen presenting
cell's, dﬁ‘ﬁ‘@gﬂ’vﬁ"é‘"%@?ﬁ ag?m%jg%?i’i @@%P&%ﬁ%?ﬁgg@g F%BF% ﬁ*ﬁ&rﬁ‘dg% Pl resylts

pr oducedtday art EEEISEAbigM& axatel sT]ithr hinhe a:niim_ﬂ ﬁiﬁfﬂi&d@m@vﬁrﬁyam@dﬁﬁﬁen of
cyt okj nes.. eme at..r ts sel ective amage. to,
dest irgductplﬁgﬁE g?g%orqp[ er |"mrrc1{1 é\% cﬁ%anI%hrrgb%%taﬁ%ohE ﬁﬁtﬁerﬁbh‘ﬁmﬁﬁgm}’% feg'ats from

pat hogerms, ELi#A bhteaoattd swith esti-innise & dallomied by panbdopehanti-Cadcergul, el | s
or, in ko) Li : | agl cal. Y : |
nurman ol ofts PR Oakh s BiiHe] B0 BHA by il TROLE R,
to the B&6&heni cal rel ationship between a variety of signal

transduct i onpight 8¢ Uhs thdRtulilo@Hlow cr&hani Spbritfents’ BRSNS Rz ARt He M-
IT to another_portion of a cell.

Si gnfll fr%m one porL)l on 21?) of a _043

us edlher@Eumppwopacional gnithody PATbipgsde @8k Bausiseisd CHPtelsudes, for
e_xarrp: e, nol Bigutbas siuvd thoipilexLRoW byttt thib@inenR RioRbRuding kAteksh 8g a
si gna t nsm ssi on of suc nal a t asnm

e o Oh §Reks PRk Sodin Pl SRR S0l ME REREOTL IR SRET | e
present di scFigmarlé shevstthere@8E of Boeflap interfdizaticarenpetisnatts Baohyntraiag that

: e : i " i 30
referr equuh,gn ﬁg,gﬂ%iog?l{ag@o@g%mgg%@m?@@ é%ﬁ%&ﬁaﬁ@ﬁlﬁw%@ﬁ id QAY

As

bi ndi ng fragm n-binding portion”) or single chains
t her&f. An Figweilpstgs thetesiis of Hum-Zgp jrieprlizetion exessimsrts demrpstating st
two heaviimbdhofddRhi anidfddiel ¥Rinkintin O35 cd6 RabRi-b MEOSE" sk@riealised by
di sul fide bonds qr. an antige Qt,zflﬁ'g}%)gg‘a ortion, thereof. Each heav

chain is conpElgdd s ?W%fhﬁé%%v{% PIg IsRieR Gt YaHOUs BHEw StieQSE
her ei n asonytipnabigibedidsarshydinghial n 200 eFvand 1308gi on. The heavy chain

[ ant - chal n FETe i Bt Bros o POy AP e DD T aseds
(abb2®videtmenstraimzehst lamal/ijonéelevaidanti-QdEgdvtibadiei kill banat redst cangir aell liihe
| i ght c@mq{g%megggﬁgﬁmﬁegonpr i sed of one domain, CL. The VH

and VL regions can er subdivided into regions of

hyper var i abi Figug 18tskavwretlie teauis| of priivodit depondgitteeliuiirrvyiotyxicityy [AIPSCY CBR)

| nt er s pefegBbuiidandt 88hANFordobiBhal ALODERHLEARIS BEE tradsREHE S HUBRENGL K
regions (FR). Each VH and VL is conposed of three CDRs and four FRs,
ar r ange o ERFNESIHIRETNUS to carboxy-terminus in the fol |l ow ng
order: FR1, CDRl1l, FR2, 10 CDR2, FR3, CDR3, FR4. The vari abl e regions
of the heavy and |ight chains contain a binding domain that interacts
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30 nol ecul es (known as single chain Fv (scFv); see e.g., Bird et al.
(1988) Science 242:423-426; and Huston et at (1988) Proc. Natl.
Acad. Set USA 85:5879-5883). Such single chain antibodies are al so

i ntended to be enconpassed within the term "antigen-binding portion"”
of an anti body. These anti body fragnents are obtained using

conventional techniques known to those with skill in the art and the
fragnments are screened for utility in the sane nanner as are intact
5ant i bodi es. An "isol ated anti body", as used herein, is intended

to refer to an anti body that is substantially free of other

anti bodi es having different antigenic specificities (e.g., an

i solated antibody that specifically binds 08E is substantially free
of anti bodi es that specjfically bind antigens other than 08E). An

i sol ated ant {1888y~ £10ar hegels p @tlbgﬁymeﬁwém@sél%wowm@v@m 295Y510
Cr 0SS- I dambrsititing thed h&hhﬁﬁoﬁiﬂdn@%ﬁnOSEL@ﬁb(ﬂﬁes g&ﬁﬁh%elﬁé&sﬁ@nl cheE Q;gn fteh e][
speci es. r.eover ant may e substantially free o
other ¢ é?a?f’a%eé‘ﬁ%%a&“i»]@ggdsﬁ%a The ternms "nonocl onal
anti body" or Figwe 20 chomathe aaa;tﬂtsbﬂdiy mrqaﬂ&stmcstmaﬁlcuslednﬁgeﬁ@bﬂgrb&fher
to agpr ‘?B:%E‘&n gﬁE%fBﬁ_ﬂtan&glg g@ Anggodof si ngl e nol ecul ar

corrp05| tron. A ronocl onal - an y conposition displays a single

bi ndi ng speC| fici ty and affinity for a particular epitope. 15 The
term"hym i human sequence anti body”, as used herein,
is int em@u?%bi ¢ 9&9&‘. bodi es having variable regions in which
both the f raﬁevmdcmadmbmmla g dnssolrted mewclued ahtilodiel upaaiulgdy hithimne

inawnoq@@&mn ?xﬁ&l%ﬂﬁ@o%ses'?ﬁh%%é&% zfugitéogﬁ +r?£§¥sofn£nﬁ%a/”;)“5- a

constant fegion e constant region 0rs | ved fTr
ger nl i ndighr #ﬁwﬂog%wﬂme@wu@%@eﬁw Eriﬁéodlﬂﬁn@frfharﬁmb@dﬁeﬂse derived diolude

| at ey mg,qﬂnwaaaaa Snd 1 Iaﬂxnn erﬂﬁﬁél kherREs &yar&rh@om Fise? Qa0 f dra@tthONS

The human anti b s o th i sclosuy / 1 nclude amng acid

r esi due<eatsEs YAt Gr%l g‘H’Eﬁr‘é{’H‘P&@W ﬁﬁlﬂgmlﬁ‘ﬂiﬁ‘ﬂj%‘b PEMERCF Sg displense
(e.g., I}Sbttvaiek Gs’m&tddnhihﬁﬁtﬂ@?dnehwdé @ deekir@r sush taBtISIaRS,| fnhrﬁurﬁl&lﬁ@ﬁébe&hcﬁ in
vitro or mut ation in

ot § bocyispeey Hiisier Eiars nd Pach o ing BTGP RS BB 1
whi ch ChRitwdigs emomscodipgdtasest Hispedifie helegdesndfithie disbloamot Weis divelnsued Alen
specjses,,, e r 5 mewor k
Sequfesnc erslgthI elﬂtt%o%s gf’ﬁs?%ﬁtﬁ@%ﬁag@ C)n@ua? a@fttﬁ Sebec96t8g % wﬂﬁé@t tregtadisleasas

t he t er mssogietgdiwitk exprespioe pf OB rpaglt as cﬁr@%récep@uam ittirodiodosurd nabp Peeyidesy a
singl e t}ﬁéﬁ%@&@ﬁag%fﬂm@u aifboibs M@dlyc@as{u@@d eaf \e&bm&ef; MhiGRoROt

the framework CDRreglons are derived from human gerniine
i mmnog%&ﬂtreﬁm%ﬁéﬁiaéfsce |SAECHRESe S ERRPIEast £aR6eTh (PRI fsth GRFiBemAS,

ant i bodip@gastti€ovrfintidtR e a:3@rebM call Biydidnd®ma whi ch includes a B cell
obtained froma transgeni c nonhuman animal, e.g., a transgenic

nousi®, havi ni adgemote rorprdslonge am beancheally whastood, caniigens and a
|'1ght chal, ﬁfﬁﬁg?nﬁ&ﬁ%%alfagﬁxggqﬁs%e%& fb&ﬂ}ﬂ{?hgdobﬁﬁéjde%ﬁre& descripti The term

"r econbi nan uman ant . eln, 1nc es af)rf human
ant i bodi es t Rest tegpe" Qe p B EH,” EXp7 and & B7SIErasapesd hsreid intrircheeagatly and

r econbi riﬁender@a&&ﬁ isotieds, a};ameggs AhHIBRAINE Srarld dg$ QF ahuGish bél@mﬁ{‘eﬁﬂipﬁa'

(e , a m)use) is transgem ¢ or transchronosonal OI’ hunman
i mm nogl28Bhadien Sxtjélﬁ'é ?f@rﬁﬁdnwywea%ﬁasﬁ% gpsireatt vHk PEE figm (periss oftiepiban
furtdser Haph@Win oftb) edbddidact] 6% dinGeddak %gecﬁﬂcoﬁl' aukas Hseahdy b @asinyed

it bod B 1edBTHBR R A B 6t aF e e TRt ohiro G 2% FBbaly
l'i brary “amgan G3E"anfershiodivern peqpae €E, suxchrae seedmplicahias a6d sigalcabed

by any qfher dﬁar{%%n% @Lb%wey&m%@ Ngudaﬁg @Eﬁb. nant@gﬁ”%%" in

gene sequUENnces to o sequences
ant i bodikagwihithe grhes, fobexaniniey Bbrfé‘\MnBWW il ybrfa ikhatndnemG8E @QRence

]
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15 sequences of the VH and VL regions of the reconbinant anti bodies
are sequences that, while derived fromand related to human germnline
VH and VL sequences, may not naturally exist within the human

anti body germine repertoire in vivo. As used herein, "isotype"
refers to the antibody class (e.g., IgMor 1gGl) that is encoded by

t he heavy chain constant region genes. 20The phrases "an anti body
recogni zi ng an antigen" and "an anti body specific for an antigen" are
used i nterchangeably herein with the term"an anti body whi ch binds
specifically to an antigen.™ The term "human anti body
derivatives" refers to any nodified formof the human anti body, e.g.,
a conjugate of the antibody and anot her agent or antibody. 25The term
"humani zed anti body"” is intended to refer to antibodies in which CDR
sequencmsy diéfer e hfmaon®§Bhef S@é)rliﬂ Q&6 bf having fre pxampherednsavedspaaionsqr
such as gﬁg%% .
P e e e R T
human f rsatie bgman Qéa@éﬁégéli NO:56. For exapple, eé icghfongsion of hyrean@¥fyis i s

i nt endeﬂa&@ an@hRdp ehpthaasula&f 06lLQRmaih JMVZE hat 18 e\éﬂi'&él@mtoﬁad?:@ ah @GRy of
sequ nc are deriv om 0 eci e constant re

sequ “}f fagt %&l‘i%‘é&’aglf’laﬁfagﬁw g’ﬁfé‘ g%‘% m%‘t}@fﬁ "sexéﬁplﬁﬁg*?lb‘%‘&/c’i n
whi ch th‘&eﬂ@fdlﬁb&tﬁm; Riibition $£ aueltiee production] diitiidish 61 @Ih aycleprmiactant sbody
and the_c N _sequences are derived froma human anti body.

e
As usedb’r‘?g % %gr{ecg%t?lbody that "specifically binds to hunman O8E" is
i ntended to Aga’tranﬂ&rhuram Gt sepoobe Wikl a¢nelnllp dsatiwsti¥0Vraden@Enmmity saidkKD O

1 X 104 e%kﬁxlcgﬁalsrmm@}?bﬁ Lﬁ’éﬁ({;ﬂ‘i 1 ?a?ﬁi cl‘;gta%é g{Jm%]E acld %e?&?es tHEP{aénti ?:%IBE cally

x 10-8 ess, nore typical ess, even
t ypil8al pping asid s@genee aybeing §@man when quh@f%dé? RSE aa@g afi@sequepBesoApihetal | v

bi nd" t eaep(e%t %&near hp&k&ﬁ eas@ssahkm ey Rlyhe aﬂe@ﬂ@swge&emqea@e srsex or

does not obl ng Im‘{% to the r%&{i or ce#rl
b st 874 8% Pt Rerel ezt g $atenea o QIR pPSE B ROWRO I e ror e
prefer abﬂnyocﬂméﬁ'xtslﬂhﬁmMCmE sEAMER. mmﬂ@plﬂfﬁtﬁraMIMn&&uﬂd}ﬂerMc@d’ﬁdmr e,

nore pr bl or nore re era 1 X 10 2 M or
mor 6. P Ui Se ihalosge. M EatTRtBua S dRuRaPDE SRfinbyio i, o
t he 1&ssépiratdnom mat tarof, 322, pair ammuhcaci dﬁm@n@d@mh&@?ﬁgﬁmm(&ém on,

V\/ner eas P&J&%t a‘%ﬁtﬂ}zcéﬁ%%&te&ﬁ ed'éé‘ﬂescrﬂ;%d gg herein, is intended to refer

to the dissoci on rate a particular antlbody antigen
i nt eract i on. Therern Emmunddesponsed Sﬂffﬁ%‘é’dhh@ﬁ’éil af, forexample Arerhoestesy atigen t o

the di Sﬁfégénﬁh Qéllﬁﬂﬁ@&@f@ cel%&iﬁldc&e@gﬁ@bdﬂﬁ;@ ok @EmdIRBled Brotiddell QKQ Qhe Ka

to Ka (i.e Ka) and’is ex&b‘esse as.a nolar concentratiaqn

val ues F@Vé&ﬂltsl%é’ﬁlhé‘%f (welndipgardBedissnsyinkipes and sgmpemEat fespifs in sdiedie
est all | ghasheits, deucidl of oﬁemmﬁtmrm e thiineh baay odﬁfv@diﬂig prttvgerisheilKbr of

an anti hod % ng surface N resonan i.cal I si.ng a
bi osensdrsy gi/’é’?% s?ﬂ@’hp g’ggegs’lfﬁ%?gﬁ Ca %‘rﬁaseiso 8 P p SRR m
"hi gh afidflamintatidn, hmahhuﬂag@hnttﬁs{a@dy r ef ers to an anti body haV| ng
A “signal transduction pathway” refers to the biochemical relationship between a variety

of signal transduction molecules that play a role in the transmission of a signal from one portion

25 of a cell to another portion of a cell. As used herein, the phrase "cell surface receptor” includes,

for example, molecules and complexes of molecules capable of receiving a signal and the

transmission of such 2 signal across the plasma membrane of a cell. An example of a "cell
surface receptor” of the present disclosure is the O8E receptor,

The term “antibody” as referred to herein includes whole antibodies and any antigen

30  binding fragment (i.e. “antigen-binding portion™) or single chains thereof. An "antibody" refers

to a glycoprotein comprising at least two heavy (H) chains and two light (L) chains inter-
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20 a KD of 1 xlI(I7Mor less, nore typically S x 104 Mor |ess, nore

typically 1 x 10-9 Mor |less and even nore typically 5 x 104 M or

| ess for a target antigen. However, "high affinity" binding can vary

for other antibody isotypes. For exanple, "high affinity" binding for

an lgMisotype refers to an anti body having a KD of 10.6 Mor |ess,
nore typically 104 NI or less, even nore typically 104 Mor |ess.
25As used herein, the term"subject” includes any human or nonhuman

animal. The term "nonhuman animal" includes all vertebrates, e.g.,
manmal s and non-mamral s, such as nonhuman primates, sheep, dogs,

cats, horses, cows, chickens, anphi bi ans, fish, reptiles, etc.

As used herein the term"08E" is used synonynously with the terns
"B7H4," "B7S1 and "B7x" as these terms variously appear in the

sci ent i eprested Br Sisifide bopfs o AnrAtigee binding pertien tggobf %eelew@mphay‘n fiss

publ i cl yoapatd abhenehyy cafnevaERe righnGapBaIKePE&ES Tk 0N) NS o RAGLAARS,
AAS13400 P37283 |1 12739 and CAI12 37 and bg reference to Pr asad

et al. CIBEHTFRRuLTS > Pactassontrst CoHpi i SOpPRed O and
18: 849- 8%, E&thdight cﬂiaml?atxmi]:msdﬂmf ang&Bc’haﬁB}@nﬂth@ﬁ (dhdﬂdeﬁiﬁted Berem as Vi)

1.t
Lo ooer Y £ e Eha Rorlind ST 8 Tehebukih S 8L i spropisgd, pf onf AopRE
fol | ow 1§y S“Qerffsemi Vm TEgi0nA”T bm@mmhdbwdaso regions ofyperamiabitityglteesedof
this di gghasHe g@r cﬁet&ﬁﬂﬁr@% ks F)ggn&sgg;séwh@re%&r% Irugo e Joﬁgewges

or properties |es e ant I es
speci f i camed, FupevakEssions ERT AT ¥n pyd VaFf eRPPI5e @ theste GRssandifens|FRsur e

E/: nds t %Q}%_Erd ﬂbﬁlmzmcgdaneﬁdsltt@ baruoxyftaﬁm%@:; %mala gonw?dg o@deKDtFﬂeQ cqﬁflull FR2104
or, le ies. o is di osur e prca
ot 181 ¢ ot B, 2, BRE, R B Rt ol Srarrr Lo phsing e hiding,
human USEmm,n trat intdfastsofithlanxanfigeny The Gdnsiaﬁﬁﬁgtm(sb))f i amﬁlra:dte@ mlayr R tiaehdee
cells tr i .a tlbOd 0 .hunan
U vi ¢ i BF e St o B LERL deAdiE iflland o3 OB 1R iR
2 X 104 spdteor (EJgesﬁ%ctdmcclt&arld(ﬁ!lerﬁlstawnmalt\fﬂqhofahd@ssJ%cmnpldmeﬁt svbtem. | ess,
binds to hu " nX e '

NP %ﬁg yi\‘n:%gn ﬁn&ﬂ% 9{)rt1én oflzgl %35 o ch &ﬁrbong r\%ﬁ?nf']? :iﬂ?cfo' ¢ o

O8E with a KD o M or "l ess, bin unan

x 10150 [ersin, 1eEsto ORe B AR TR ph AR oBiiody bt teiaip G abiitylto gperiicalyNinst

| ess. Staprakigbnds s.APSEL O HYBell Hobmihenmb biGkNoindhi fuh&ﬁsen Qf ant fABbody can
anti bodi es toward O8E are known 20 in the art, incl udrng for, exanpl e,

ELI SAs, bowReriarmed b (ementiayioh i i enett yrihedy-r yExapgley qf sbindipg (agpents
assays afr@n@eeed rvmaﬁl he telaf Bdnhgdnrbiﬂ&ﬁg Potad | @fSan ddiody BB (#ian@kY CS

(e.qg., ggn affr %ﬁ of the ﬁgﬁd al ncge ASSEess gﬁgy
st andard™ @PH%CQFF ggaﬁyci i Eﬁpéﬁgfﬁg
Bi acmy e(ffaﬁm&ﬂ,sd mﬁm@n ahtSdnB confBisian Rl b faxaem Enked Bea m@&mm(igeatqﬁe t he
pr esent d| scl 03“1@3@%{? nd L9 ahbrsesg 1 car h ﬁrtt ggr cell P
for exalBiee R WRFR Y g e PG S e Bo a7
2F9, 12FindanmdntdiIptRmology (Paul ed., 3" ed. 1993); (1v) a Fd fragment consisting of the Vy and
Cyui domains; (v) a Fv fragment consisting of the Vi and Vy domains of a single arm of an
antibody, (vi) a dAb fragment (Ward ef al., (198%) Nature 341:544-546), which consists of a Vy
25  domain; and (vii}) an isolated complementarity determining region (CDR); and (viii) a nanobody,
a heavy chain variable region containing a single variable domain and two constant domains.
Furthermore, although the two domains of the Fv fragment, Vy, and Vy, are coded for by separate
genes, they can be joined, using recombinant methods, by a synthetic linker that enables them to
be made as a single protein chain in which the Vy and Vy regions pair to form monovalent
30 molecules (known as single chain Fv (scFv); see e.g., Bird et al. (1988) Science 242:423-426;
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Exenplified anti bodies of this disclosure include the human

nonocl onal anti bodi es 1011, 2A7, 2F9, 12E1 and 13D12 i sol ated and
structurally characterized as described in 30 Exanples 1 and 2. The
VD am no acid sequences of 1011, 2A7, 2F9, 12El1 and 13D12 are shown
in SEQID NGCs: 1, 2, 3,4 and, 5 respectively. The VI, amno acid
sequences of 1011, 2A7, 2F9, 12El1 and 13D12 are shown in SEQ I D NGs:
6, 7, 8,9 and 10, respectively. G ven that each of these

anti bodi es can bind to 08E, the VH and Vi. sequences can be "m xed
and matched" to create other anti-08E binding nolecules of this

di scl osure. 08E 5 binding of such "m xed and mat ched" anti bodi es can
be tested using the binding assays descri bed above and in the

Exanpl es Se. ., FACS or ELI SAs) i cal when VH and Wt, chains
o T e, ot oISV v SN . o G A Br S80Skt Sasp i o

i's repl ag@ebdids bt afo Srténded Wlﬁ'ehébr@hdﬂéd Within/He $§ﬁ“‘@rﬂf§@n—b;h&;ﬁ§ﬂr§&1" of an
typically .a Vi e%%EW%ﬁF roma particular VINT. pairing 1s replaced

with a stHbRdyy These agmenyf are Qiiained sime Cim’attoa?ia?%ﬂgﬁs kvwn&ﬂawse

aspect, Wi skillinSkd @s4tidahPfMnicte SreabrebiR0 fatutitiyyTh HRChAB AlanrRN by 2O thyacOT
ant| g%ggrng portion thereof conprising: (a) a heavy chain
varla BN conprising an am no acid sequence selected fromthe
group con3| s tinnfsolafed SEGHAAY, NGsused, her@ip, B, inttndeddtioSefennnd an antibody tifdb)is a

light ¢ | i
sel oct ed Pkl 88 & ditblaboiRiBiidg frdR (BERR AR GEME g |
10; wherastibpdy Hhat éPﬂciﬁﬁ%&}yb@‘iﬁeQW i%sabqtayltlﬁlyn@@ qfoangbliesttas |SPP&1ﬁIC§Uyhbmﬁan
08E. Pr efngipdnedinbiarmioandah idiied alibdy tﬁ(ﬁ I ARyORRIS IORE! kb Shiowle Aok, Hve

heavy chain vari abl e regi on conprising e amino acid séquence of
SEQ tb Nepss1eactyify 1§ Bt sehat HSEaﬁlqle&blP%ﬁPw% SpesiThr MFToNeTt e
am no aCilsaatScBﬁMEﬂG}ﬁla?f)e statrlly f2eNOothér cellilar pdajerial R@/aivcheaiods.n vari abl e

[ Cont cha Vi P @epliat it SORENG i SEpln iR st
| D NO. T7refeoto i(gr)waatheaﬁyn@héy molscaxlasaﬁIseglﬁ@gllaynlacmm:roslsomgmntwoamaho
ogi on CAnast pRoridieyesbiie fngEthelln s kil B Rt (A0hE
heavyd chai n e e Tamee gitibpdsc @rrfiiwmsn FeguenprAntPAdN G aaeaeélh%qum@edqdfto SEQ
I D NO  4incralinfikbiied hkﬁ%&arﬁﬂa&é@my@m WL Se QR RO 4nd (0BG {5BnsH NO
acid s eqclije?xggdeﬁo?lz hu?nan germline immunoglobulin sequences. Furthermore, if the antibody contains
a constant region, the constant region also is derived from human germline immunoglobulin
sequences, The human antibodies may include later modifications, including natural or synthetic
20  modifications. The human antibodies of this disclosure may include amino acid residues not
encoded by human germline immunoglobulin sequences {e.g., mutations introduced by random
or site-specific mutagenesis in vitro or by somatic mutation in vive). However, the term "human
antibody," as used herein, is not intended to include antibodies in which CDR sequences derived
from the germline of another mammalian species, such as a mouse, have been grafied onto
25  human framework sequences.
The term "human monoclonal antibody”, which may include the term “sequence” after
“human”, refers to antibodies displaying a single binding specificity which have variable regions
in which both the framework and CDR regions are derived from human germiine
imrmumoglobulin sequences. In one embodiment, the human monoclonal antibodies are produced

30 by a hybridoma which includes a B cell obtained from a transgenic nonhuman animal, e.g, a

15



30(e) a heavy chain variable region conprising the am no acid
sequence of SEQ ID NGO 5; and (b) a light chain variable region
conprising the am no acid sequence of SEQ ID NO 10. I n anot her
aspect, this disclosure provides antibodies that conprise the heavy
chain and |ight chain CDRls, CDR2s and CDR3s of 1011, 2A7, 2F9, 12El
and 13D12 or conbinations 5 thereof. The am no acid sequences of the
VH CDR1s of 1011, 2A7, 2F9, 12E1 and 13D12 are shown in SEQ I D NGs:
11, 12, 13, 14 and 15, respectively. The am no acid sequences of the
V1l CDR2s of 1011, 2A7, 2F9, 12El1 and 13D12 are shown in SEQ I D NGs:
16, 17, 18, 19 and 20, respectively. The am no acid sequences of the
Vy CDR3s of 1011, 2A7, 2F9, 12E1 and 13D12 are shown in SEQ | D NGs:
21, 22, 23, 24 and 25, respectively. The am no acid sequences of the
10 Vk CORISCHS mot5s-Pavibgy gendtee conpsisips 3 hamandisavy chria transachs 2ndha ghtrhain
NGs: 26traﬂs‘ggnezasedﬂ&namﬁm&])izedrceﬁpect| vely. The am no acid sequences of
t he VK CDR2s 011 2F D12 are shown in SEQ ID
NOs: 31, 32, te”’hzfedgﬂlﬁ h“?‘%%ﬁé%?%llveﬂsyse i RS0 mse rikpdies of
the Vk @BR8® rofpart@lckpre@A¥ cre2ted or E@iked ay cechB3BAR alessSiuohVas (2 arpib&litsD

NGs: 536,584 40, .1 soal€ egi ons

del i r?eat egdzuds?%é a?%gﬁﬁgtge? sfgot%geﬁﬁ%((agl&%n g Erq?%sghr pos rflala%igg’f‘)n

Sequenc &amyroghbline gengs oF 3 hhidoho grepaed Iﬂm@m@s {describédt fur@eli bélow), (4. S.

Depar t maRgbodfes H@ﬁ{ea romn4l nddt! Wté@foﬁh&e@exﬂkﬁ e Bkl dg&%gp ﬁ m 8
€o

f .the_ above referenced am no aci

91- 3242)
sequenc é@n%‘?c Weﬁh E‘ﬁ‘gﬁdl?idfq]%‘@ofr"é% 2 FraQnjpast cpmbipsteriah h‘ﬁ%aﬂl@ﬁwdy Emry

2F9, 12&ild afythnfiBidk? pesh@eq)RpreRtdE Erdadd toh @sofaedd! Wgoﬂ%ab&e%nslﬂzmﬁlvom
Sequi%nce List uences o Chai n

i . vy and Li t
Var 180 S B e SR PGP FOIT I EBRCD S s epbiman
Ant i bod ihemaril_@mbpd@,dﬁye RFighle e2iohs andhidiBBi Zabegare mcbﬂ&egmr{sla&rdenved
Descr i ptﬁ'oﬂphucl‘ﬁ"ﬁu fhe m%lgggl& %e(fl%ﬂb ?mlﬁ'%er?a%{ gm§o% enpsc %ow VEL, §
heavy chain variable region of the 101 Tan - nonoct onal ant | Iboa‘i/
QVQL QQVesabingp SrmusaribpdiesGas b s BHERRANRAP vitro mutagenesis (or, when an animal
PGXG- BV NFSEsT I&%}Jl?ébeﬁ 1%@%@% soRatic mut%enesas) and thus the amino acid

Lssvir Am r Avnt An SSWShWAr S vvcoGnl val vss SEQ |
sequences of the Vy and Vi regions of the recombinant antibodies are sequences that, while

i de

derived from and related to human germline Vi, and Vy, sequences, may not naturally exist within
the human antibody germline repertoire in vive.

As used herein, "isotype” refers to the antibody class (e.g., IgM or IgGl) that is encoded
by the heavy chain constant region genes.

20 The phrases "an antibody recognizing an antigen" and "an antibody specific for an
antigen" are used interchangeably herein with the term "an antibody which binds specifically to
an antigen.”

The term “hurnan antibody derivatives” refers to any modified form of the human
antibody, e.g., a conjugate of the antibody and another agent or antibody.

25 The term “humapized antibody™ is intended to refer to antibodies in which CDR
sequences derived from the germline of another mammalian species, such as a mouse, have been
grafted onto human framework sequences. Additional framework region modifications may be
made within the human framework sequences.

The term “chimeric antibody” is intended to refer to antibodies in which the vadable

30 region sequences are derived from one species and the constant region sequences are derived
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SEQ ID NO 2 Ami no acid sequence of the heavy chain variable region
of the 2A7 human nonocl onal anti body

EVQLVESGGGEL | QPGGSLRLSCAASGFTVSSNYMNWRQA

PA GLEW/SVI YGSGRTYYADSVKGRVTI SRDNSKNTL YL
QVNSLRAEDTAVYYCARDTYANDVWGQGTTVTVSS  Sequence Il dentifier Description
Sequence -tatversaterasorneati womusgul. SEQ ED NO 3

.., Am no acid sequence of the heavy chain variable region of the 2F9
human nonocl onal antibody ..:?" X41:7,211: Thlair'--sl. 411
EVQLVESGGGEL| QPGGSLRLSCAASGH VSRNYMNW/RQA

PGKGLEW/SVI YGSGRTDCADSVKGRFTI SRDESKETL YL
QWNSLRAEDTAVYYCARDGDYGVDVWEQGTTVTVSS SEQ I D NO 4 Amino acid sequence
of the heavy chain variable region of the 12E1 human nonocl onal

ant i bodyFoRAPVESEReie Sy EYSERS LR AVFAIRCREion sequences are derived
PGRG. EVDfd aniisé itiGydiay thetnbamRERNRRlexces are derived from a human antibody.

L SL RAEDTAA!?SYuYse @é{%%ﬁ%%%@%ﬂy ingé/t%\ﬁgﬁan OSE” is intended to refer to

an antibody that binds to human OSE with a Kp of 1 x 107 or less, more typically 5 x 10 M or
5 less, more typically 3 x 10" M or less, more typically 1 x 10 M or Jess, even more typically 5 x
10 M or Jess.
The term ““does not substantially bind™ to a protein or cells, as used herein, means does
not bind or does not bind with a high affinity to the protein or cells, i.e. binds to the protein or
cells with a Kp of 1 x 10°° M or more, more preferably 1x 10° M or more, more preferably 1 x
10 10™* M or more, more preferably 1x 10 M or more, even more preferably 1 x 102 M or more.

The term "Kgge0c" oF “Ka”, as nsed herein, is intended to refer to the association rate of a
particular antibody-antigen interaction, whereas the term "Kg" or “Ky,” as used herein, is

intended to refer to the dissociation rate of a particular antibody-antigen interaction. The term
‘Kp”, as used herein, is intended to refer to the dissociation constant, which is obtained from the

15 ratio of K4 to Ky (i.e. Ko/Kq) and is expressed as a molar concentration (M). Kp values for
antibodies can be determined using methods well established in the art. A preferred method for
determining the Kp of an antibody is by using surface plasmon resonance, typicaily using a
biosensor system such as a Biacore® system.

As used herein, the term “high affinity” for an IgG antibody refers to an antibody having

20 aKpoflx 107 M or less, more typically 5 x 10 M or less, more typically 1 x 107 M or less
and even more typically 5 x 10° M or less for a target antigen. However, “high affinity”
binding can vary for other antibody isotypes. For example, “high affinity” binding for an IgM
isotype refers to an antibody having a Kp of 10" M or less, more typically 107 M or less, even
more typically 10® M or less.

23 As used herein, the term "subject” includes any human or nonhuman animal. The term
"nonhuman animal" includes all vertebrates, e.g, mammals and non-mammals, such as
nonhuman primates, sheep, dogs, cats, horses, cows, chickens, amphibians, fish, reptiles, erc.

As used herein, the term “OBE” is nsed synonymously with the terms “B7H4,” “B7S1,”
and “B7x” as these terms variously appear in the scientific literature. The amino acid sequence

30 of OBE (B7HA) is publicly available by reference to GenBank Accession Nos. AAZ17406,
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SEQ ID NO 5 Am no acid sequence of the heavy chain variable region

of the 13D12 human nonocl onal anti body

QVQL QQWGAGLLKPSETL SL TCAVYGGSFSGYYWSW RQP

PGKGLEW GKI NRSGSTNYNPSI KSRVTI SVDTSKNQFSL

KLNSVTAADTAVYYCARELRYFENYYYGVDVWGEQGTTVTV ss SEQ ID NO 6 Amino acid

sequence of the light chain variable region of the 1011 human

nonocl onal anti body ElI VLTQFPGTI SLSPGERATLSCRASQSVSSTYLAWY QXK

PGQAPRVLI YGASRRATG PDRFSGSGSGTDFTLTI SRLE PEDFAVYYCQQYGSSPLTFGGGTKVEI K

SEQ ID NO 7 Amino acid sequence of the light chain variable region

of the 2A7 human nonocl onal anti body

El VLTQSPGTLSLSPCGERATL SCRASQSVSSSYLAW QK

PGQAPALL] YGASSRATA E' DRESGSGSGTDFTLTI SRLE

PEDFAVYYEEOHH8sPRVTECACGTALIEI N ardiAd1237 o by raferenes tacfirapad etyale (ROS3)of

the |i ghinnmhigi 13:363873ISi@ & e i(X003)ahmiubey AFiotgmamd N e6lanad. 6391 bhody.

El VLTQSPG]@LEE&ERATLS VSSSYL AWY .

PGQAPRL LF4A A ?@%@&%@%@%ﬁ%ﬂ% entirety.

PEDFAVYYCQQYB3BiE ¥iEGQGT Khi| dschi@e 1R Mcrildd Ari faahda GetilSRoHe Taewaie t he

| 'i ghts chain.vari able region of the 12E1 human nonocl onal anti body
ToePRhabl

El VLTQS GERATL SCRASQSVSSYL AWYQOKR
GQAM_L| YDASNRATG PARFSGSGSGTDFAhtE AVYYCQORRTFGQGTKVEI K SEQ
I D NO

The antibodies of this disclosure are characterized by particular functional features or
properties of the antibodies. For example, the antibodies bind specifically to human OSE.
Typically, an antibody of this disclosure binds to O8E with high affinity, for example with a Ky
10 of 1x107 Morless. The anti-O8E antibodies of this disclosure typically exhibit one or more of

the following characteristics:
(a) binds to human O8E with a Kp of 1 x 107 M or less;
{b) binds to human CHO cells transfected with O8E.
Typically, the antibody binds to human O8E with a Kp of 5 x 10®° M or less, bind to
15  human O8E with a Kp of 2 x 10 M or less, binds to human O8E with 2 Kp of 5 x 107 M or less,
binds to human OSE with a Kp of 4 x 10% M or less, binds to human O8E with a Kp of 3 x 10?
M or less, binds to human OSE with a Kp of 2 x 107 M or less or binds to human OSE with a )€
of 1 x 10" M or less.
Standard assays to evaluate the binding ability of the antibodies toward O8E are known
20  in the art, including for example, ELISAs, Western blots, RIAs and flow cytometry analysis.
Suitable assays are described in detail in the Examples. The binding kinetics (e.g., binding
affinity) of the antibodies also can be assessed by standard assays known in the art, such as by
ELISA, Scatchard and Biacore® system analysis. As another example, the antibodies of the
present disclosure may bind to a breast carcinoma tumor cell line, for example, the SKBR3 cell
25  line.

Mongclonal Antibodies 1G11, 2A7. 2F9, 12E1 and 13D12
Exemplified antibodies of this disclosure include the human monoclonal antibodies
1G11, 2A7, 2F9, 12E1 and 13DI12 isolated and structurally characterized as deseribed in
30 Exeamples 1 and 2. The Vu amino acid sequences of 1G11, 247, 2F9, 12E1 and 13D12 are
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10 Amino acid sequence of the light chain variable region of the
13D12 human nonocl onal anti body

El VLTQSPGTLSLSEGERATL SCRASQSVSSSYLAWY QK

PGQAPALLI YGASSRATG PDRFSGSGSGTDFTLTI SRLE

PEDFAVYYCQQYGSSPRTFGQGTKVEI K SEQ I D NO 11 Anmino acid sequence of the
heavy chain variable region CDRL of the 1011 human nonocl onal anti bod
DYFWI Sequence ldentifier Description Sequence SEQ ID NO 12

shown in SEQ ID NOs: 1, 2, 3, 4 and, 5 respectively. The Vy, amino acid sequences of 1G11,
2A7,2F9, 12E1 and 13D12 are shown in SEQ ID NOs: 6, 7, 8, 9 and 10, respectively.
Given that each of these antibodies can bind to O8E, the Vg and Vy sequences can be
“mixed and matched” to create other anti-O8E binding molecules of this disclosure. O8E
5  binding of such “mixed and matched” antibodies can be tested using the binding assays
described above and in the Examples (e.g., FACS or ELISAs). Typically, when Vy and Vi,
chains are mixed and matched, a Vi sequence from a particular Vi/Vy pairing is replaced with a
structurally similar Vy sequence, Likewise, typically a Vi, sequence from a particular Vi/VL
pairing is replaced with a structurally similar Vy, sequence.
10 Accordingly, in one aspect, this disclosure provides an isolated monoclonal antibody or
antigen binding portion thereof comprising:
() aheavy chain variable region comprising an amino acid sequence selected from the
group consisting of SEQ ID NOs: 1, 2, 3,4 and 5; and
(b) a light chain variable region comprising an amino acid sequence selected from the
15 group consisting of SEQ ID NOs: 6, 7, 8, 9 and 10; wherein the antibody specifically binds to
ORE, fypically human OSE.
Preferred heavy and light chain combinations include:
(a) aheavy chain variable region comprising the amino acid sequence of
SEQ ID NO: 1; and (b) a light chain variable region comprising the amino acid sequence of
20  SEQIDNO: 6; or
(b) aheavy chain variable region comprising the amino acid sequence of
SEQ ID NO: 2; and (b) a light chain variable region comprising the amino acid sequence of
SEQIDNO: 7; or
(c) aheavy chain variable region comprising the amino acid sequence of
25 SEQ ID NO: 3; and (b} a light chain variable region comprising the amino acid sequence of
SEQID NO: 8;
(d) aheavy chain variable region comprising the amino acid sequence of
SEQ ID NO: 4; and (b) a light chain variable region comprising the amino acid sequence of
SEQIDNO: 9; or

30 (e) aheavy chain variable region comprising the amino acid sequence of
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Am no aci d sequence of the heavy chain variable region CDRL of the
2A7 human nonocl onal anti body SNYMNW SEQ I D NO 13 Ami no acid
sequence of the heavy chain variable region CDRL of the 2F9 human
nonocl onal anti body RNYMN SEQ I D NO 14 Amino acid sequence of the
heavy chain variable region CDRL of the 12E1 human nonocl onal

anti body DYAMH SEQ I D NO 15 Am no acid sequence of the heavy chain
vari able region CDRL of the 13D12 human nonocl onal anti body GYYWS SEQ
ID NO 16 Am no acid sequence of the heavy chain variable regi on CDR2
of the 1011 human nonocl onal anti body

SEQ ID NO: 5; and (b) a light chain variable region comprising the amino acid sequence of
SEQID NO: 10,
In another aspect, this disclosure provides antibodies that comprise the heavy chain and
light chain CDR1s, CDR2s and CDR3s of 1G11, 2A7, 2F9, 12E1 and 13D12 or combinations
5  thereof. The amino acid sequences of the Vi CDR1s of 1G11, 2A7, 2F9, 12E1 and 13D12 are
shown in SEQ ID NOs: 11, 12, 13, 14 and 15, respectively. The amino acid sequences of the Vi
CDRZs of 1G11, 2A7, 2F9, 12E1 and 13D12 are shown in SEQ ID NOs: 16, 17, 18, 19 and 20,
respectively. The amino acid sequences of the Vi CDR3s of 1G11, 2A7, 2F9, 12E1 and 13D12
are shown in SEQ ID NOs: 21,22, 23, 24 and 25, respectively, The amino acid sequences of the
10 Vi CDRls of 1G11, 2A7, 2F9, 12E1 and 13D12 are shown in SEQ ID NQs: 26, 27, 28, 29 and
30, respectively. The amino acid sequences of the Vi CDR2s of 1G11, 2A7, 2F9, 12E] and
13D12 are shown in SEQ D NOs: 31, 32, 33, 34 and 35, respectively. The amino acid
sequences of the Vi, CDR3s of 1G11, 2A7, 2F9, 12E1 and 13D12 are shown in SEQ ID NOs: 36,
37, 38, 39 and 40, respectively. The CDR regions are delineated using the Kabat system (Kabat,
15 B, A, et al (1991) Sequences of Proteins of Immunological Interest, Fifth Edition, U.S.
Department of Health and Hurpan Services, NIH Publication No. 91-3242).
Each of the above referenced amino acid and nucleotide sequences of the human
antibodies designated herein as 1G11, 2A7, 2F9, 12E1 and 13D12 are presented in the following
Table 1 and Sequence Listing.

20 Tablel. Sequences of Heavy and Light Chain Variable and Constant Regions and
Corresponding CDRs of Human Antibodies 1G11, 2A7, 2F9, 12E1 and 13D12

Sequence Description Sequence

ino acid sequence of QVQLOQWGAGLLKPSETLSLTCAVYGGSFSDYEW 0
i ; FWTWIRQP
SEQIDNO: 1 the _heavy chain variable PGKGLEWIGE INHSGTTNYNPSLKSRVTISADT SKNQFSR
region of the 1(?1 1 human | 1 ggyranpTAVYYCARLSSHSNWAFEYWGQGTLYTVSS
monoclonal antibody

ino acid sequence of EVQLVESGGGLIQPGGSLRLSCAASGETVSSNYMNWVRQA
SEQID NO: 2 the.heavy chain variable PGKGLEWVSVIYGSGRTYYADSVKGRVTISRDNSKNTLYL
region of the 2A7 uman | ousrRAEDTAVYYCARDTYAMDVHGOGTTVTVSS
monoclonal antibody

20



El NHSGTTNYNPSLKS SEQ | D NO.
vari abl e region CDR2 of the
VI YGSGRTYYADSVKG SEQ | D NO
vari abl e regi on CDR2 of the
VI YGSGRTDCADSVKG SEQ | D NO
vari abl e region CDR2 of the
G SWNSGSI GYADSVKG  Sequence

17 Am no acid sequence of the heavy chain
2A7 hurman nonocl onal
18 Am no acid sequence of the heavy chain
2F9 hurman nonocl onal
19 Amino acid sequence of the heavy chain
12E1 human nonocl onal
| dentifier

ant i body
ant i body

ant i body
Descri pti on Sequence

Sequence Description Sequence
Identifier
R R T L R T S S T D T R AR ) T T AL RS T  R  1
Amino acid sequence Of EVQLVESGGGELIQPGGSLRLSCAASGFIVSRNYMNWVROA
SEQ ID NO: 3 the heavy chain variable PEKGLEWVSVIYGSGRTDCADSVEGRFTISRDNSKNTLYL
"7 | region of the 2F9 human | OMNSLRAEDTAVYYCARDGDYGMDVHGGGTTVIVSS
mongoclonal antibody
Amino acid sequence of | ryoLVESGEELVOPGRSLRLSCVASGETEDDYAMEWVROR
SEQ ID NO: 4 the heavy chain variable PGKGLERVSGISWNSGSIGYADSVKGRFTI SRONAKNSLY
) region of the 12E1 human | LOMNSLRAEDTALYYCTKRLYGSGSSDFYY YGMDVHGOGT
monoclonal antibody TVAVSS
Amino acid sequence of
the heavy chain variable | @ TS S THYNPSLKSRVT SVDISKNQESL
SEQIDNO: 5 | region of the 13D12 RLNSVTAADTAVYYCARELRYFENY YYGMDVWGQGTTVTV
human monoclonal ss
antbody
Amino acid sequence of EIVLTQEPGTLSLS FGERATLSCRASQSVSSTYLAWYQQ
: : : SVSSTYLAWYQOK
SEQIDNO: 6 the _hght chain vanalflnle PGQAPRVLIYGASRRATGIPDRFSGSGSCTDFTLTISRLE
region of the 1G11 human | pppravyycoQYESSPLTFGEGTKVEIK
monoclonal antibody
Amino acid sequence of | BELVLTQSPGTLSLSPGERATLSCRASOSVS SSYLAWYQQK
the light chain variable PGQRPRLLIYGASSRATGIPDRFSGSGSGTDFTLTISRLE
: . PEDFAVYYCQQYGSSPMYTFGQETKLEIK
SEQIDNO:7 region of the 2A7 human 0o © l
monoclonal antibody
ino acid sequence of EIVLTQSPGTLSLSFGERATLSCRASQSVSSSYLARYQOK
SEQIDNO: 8 the light chain variable PGOAPRLLIYGASSRATGIPDRFSGSGSGTDFTLTISRLE
region of the 2F9 human | prpravyycoQYesSPLYTFCRETKLEIK
monoclonal antibody”
Aminoe acid sequence of
the light chain%’ariable EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQOKE
SEQID NO: 9 g £1he 12E1 b GQAPRLLIYDASNRATGI PARFSGSGSGTDETLTISSLEP
region of the 12E]1 human | ppeavyycoQRRTFGEGTRVEIK
monoclonal antibody
Amino acid sequence of
SEQ ID NO: the light chain variable EIVLTQSPGTLSLS PGERATLSCRASQSVSSSYLAWYQOK
' region of the 13D12 PGOABRLLIYGASSRATGIPDRESGSGSGTDETLTISRLE
10 human monoclonal PEDFAVYYCQQYGSSPRTFGOGTXVEIK
antibody
Amino acid sequence of
the heavy chain variable
SEQID NO: ion CDRI of the 1G11 | p¥
1 region CDR1 of the FWT
human monoclonal
antibody
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SEQ I D NO 20 Amino acid sequence of the heavy chain variable region
CDR2 of the 13D12 human nonocl onal anti body Kl NRSGSTNYNESLES SEQ I D
NGO 21 Am no acid sequence of the heavy chain variable region CDR3 of
the 1011 human nonocl onal anti body LSSWSNWAFEY SEQ | D NO. 22 Am no
aci d sequence of the heavy chain variable region CDR3 of the 2A7
human nonocl onal anti body DTYAMDV SEQ ED NO 23 Am no aci d sequence
of the heavy chain variable region CDR3 of the 2F9 human nonocl onal

Sequence Description Sequence
Identifier

v

T e o B T e P e e e
Amino acid sequence of
. the heavy chain variable
QN0 ogion CDRI of the 247 | s
hurnan monoclonal
antibody
Amino acid sequence of
. | the heavy chain variable
??Q ID NO: region CDR1 of the 2F9 RNYMN
human monoclonal
antibody
Amino acid sequence of
. | the heavy chain variable
?fQ ID NO: region CDR1 of the 12E] | byamd
human monoclonal
antibody
Amino acid sequence of
.| the heavy chain variable
?SEQ ID NO: region CDR1 of the GYYWS
13D12 human monoclonal
antibody
Amino acid sequence of
the heavy chain variable
region CDR2 of the 1G11 | EINHSGTTNYNPSLKS
human monoclonal
antibody
Amino acid sequence of
the heavy chain variable
region CDR2 of the 2A7 | VIYGSGRTYYADSVKG
human monoclonal
antibody
Amino acid sequence of
the heavy chain variable
region CDR2 of the 2F9 VIYGSGRTDCADSVKG
human monoclonal
antibody
Amino acid sequence of
the heavy chain variable
region CDR2 of the 12E1 | GISWNSGSIGYADSVKG
human monoclonal
antibody

SEQ ID NO:
16

SEQ ID NO:
17

SEQ ID NO:
18

SEQ ID NO:
19

22



anti body DGDYGWDV SEQ ID NO 24 Amino acid sequence of the heavy
chain variable region CDR3 of the 12E1 human nonocl onal anti body
LYGSGSSDFYYYGWDV SEQ BD NO. 25 Am no acid sequence of the heavy chain
vari abl e regi on CDR3 of the 13D12 human nonocl onal anti body
ELRYFENYYYGWDV SEQ I D NO 26 Am no acid sequence of the light chain
vari abl e region CDR1 of the 1011 hurman nonocl onal anti body
RAsosvsnytak SEQ ID NO 27 Am no acid sequence of the |ight chain

vari abl e region CDRL of the 2A7 human nonocl onal anti body
aAsosvsssyta
Sequence Description Sequence
Identifier
e B e R e T B e T
Amino acid sequence of
the heavy chain variable
ggQ D NO: region g)RZ of the KINHSGSTNYNESLKS
13D12 hurpan monoclonal
antibody
Amino acid sequence of
.| the heavy chain variable
g?Q ID NO: region CDR3 of the 1G]]l | LSSWSNWAFEY
human monoclonal
antibody
Amino acid sequence of
.| the heavy chain variable
gg QID NO: region CDR3 of the 2A7 DTYAMDV
human monoclonal
antibody
Amino acid sequence of
.| the heavy chain variable
%EQ IDNO: 1} osion CDR3 of the 2F9 | DGDYGMDY
human monoclonal
antibody
Amino acid sequence of
. | the heavy chain variable
ng ID NO: region CDR3 ofthe 12E1 | LYGSGSSDFYYYGMDV
human monoclonal
antibody
Aminoe acid sequence of
| the heavy chain variable
g?Q ID NO: region CDR3 of the ELRYFENYYYGMDV
13D12 human monoclonal
antibody
Amino acid sequence of
. the light chain variable
ggQ 1D NO: region CDR1 of the 1G11 | RASQSVSSTYLA
human monoclonal
antibody
Amino acid sequence of
. the light chain variable
iEQ ID NO: region CDR1 of the 2A7 | RASQSVSSSYLA
human monoclonal
antibody
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Sequence ldentifier Description - Sequence SEQ I D NO 28 Am no
aci d sequence of the light chain variable region CDRL of the 2F9
human nonocl onal anti body RASQSVSSSYLA SEQ ID NO 29 Amino acid
sequence of the light chain variable region CDRL of the 12E1 hunan

nonocl onal

anti body RASQSVSSYLA SEQ I D NO

30

Sequence

Identifier

SEQ ID NO:
28

RTELEE

Description

Amino acid sequence of
the light chain variable
region CDR1 of the 2F9
human monoclonal
antibody

Sequence

B e R R L A A R R P P T O R R AN R St T T T A G T T T P et s

RASQSVSSSYLA

SEQ ID NO:
29

Amino acid sequence of
the light chain variable
region CDRI of the 12E]
human monoclonal
antibody

RASQSVSSYLA

SEQ ID NO:
30

Amino acid sequence of
the light chain variable
region CDR1 of the
13D12 human monoclonal
antibody

RASQSVISSYLA

SEQ ID NO:
31

Amino acid sequence of
the light chain variable
region CDR2 of the 1(G11
human monoclonal
antibody

GASRRAT

SEQ ID NO:
32

Amino acid sequence of
the light chain variable
region CDR2 of the 2A7
human monoclonal
antibody

GASESRAT

SEQ ID NO:
33

Amino acid sequence of
the light chain variable
region CDR2 of the 2F9
human monoclonal
antibody

GASSRAT

SEQ ID NO:
34

Amino acid sequence of
the light chain variable
region CDR2 of the 12E1
human monoclonal
antibody

DASNRAT

SEQ ID NO:
35

Amino acid sequence of
the light chain variable
region CDR2 of the
13D12 human monoclonal
antibody

GASSRAT
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Am no acid sequence of the light chain variable region CDRL of the
13D12 human nonocl onal anti body . RASQSVSSSYLA SEQ ID NO 31 Am no
aci d sequence of the light chain variable region CDR2 of the IGll
human nonocl onal anti body GASRRAT SEQ ID NO 32 Am no acid seguence
of the light chain variable region COR2 of the 2A7 human nonocl onal
ant i body GASSRAT SEQ ED NGO 33 Amino acid sequence of the l[ight chain
vari abl e region CDR2 of the 2F9 human nonocl onal anti body GASSIU. I T
SEQ ID NO 34 Amino acid sequence of the light chain variable region
CDR2 of the 12E1 hurman nonocl onal anti body DASNRAT

Sequence Description Sequence
Identifier
T e S e e e e
Amino acid sequence of
. the light chain variable
??Q DNO: 1§ egion CDR3 of the 1G11 | QovesspLr
human monoclonal
antibody
Amino acid sequence of
the light chain variable
region CDR3 of the 2A7 | QOYGSSPMYT
human monoclonal
antibody
Amino acid sequence of
.| the light chain variable
gSEQ ID NO: region CDR3 of the 2F9 QDYGSSPLYT
human monoclonal
antibody
Amino acid sequence of
the light chain variable
SEQIDNO: | 0 o PR3 of the 1281 | qgesr
39 h
nman monoclonal
antibody
Amino acid sequence of
the light chain variable
region CDR3 of the OQYGSSERT
13D12 human monoclonal
antibody

R P R TR S s T e

SEQ IDNO:
37

SEQ ID NO:
40

CRGGTGCAGCTACAGCAGTGGGGCGCAGGACTGTTGAAGE
CTTCGGAGACCCTGTCCCTCACCTGCGCTGTCTATGGTES
, GTCCTTCAGTGATTACTT CTGGACCTEGATCCECCAGCCC
Nucleotide sequence of | ccaceeANGGECCTGEAGTGEATTGEGCARATCARTCATA
SEQIDNO: | the heavy chain variable GTGGARCCACCAACTACAACCCGTCCCTCAAGAGTCGAGT
41 region of the 1G11 hwman | CACCATTTCAGCAGACACGTCCAAGARCCAGTTCTCCCTG
monoclonal antibody AGGCTGAGCTCTGTGACCGCCGCGGACACGGCTGTGTATT
ACTGTGCGAGACTCAGCAGCTGETCGAACTGEGCCTTTGA
GTACTGGGGCCAGGGARCCCTGETCACCETCTCCTRA

GAGGIGCAGCTGGTGGAGTCTEGAGEAGGCTIGATCCAGE
CIGGGEGEETCCCTGAGACTCTCCTETGCAGCCTCTGRGTT
Nucleotide sequence of | CACCETCAGTAGCAACTACATGAACTGGETCCGCCAGGCT
, o CCAGGGAAGGGGCTGGAGTEGETCTCAGTTATTTATGGCA
SEQIDNO: | the heavy chain variable | cpoen o o mnreacGCAGACTCCETERAGGGCCRAGT
42 region of the 2A7human | caccarercCAGAGACARTTCCAAGAACACGCTGTATCYT
monoclonal antibody CAAATGAACAGCC TGAGAGCCGAGGACACGGCCGTGTAT
ACTGTGCGAGAGATACCTACGCTATGGACGTCTGEEGCC
AGGGACCACGGTCACCGTCTCCTCT

25



SEQ I D NO 35 Amino acid sequence of the light chain variable region

CDR2 of the 13D12 human nonocl onal

| dentifier

Descri pti on Sequence
Stictlivat032011War PE2Z7M haSSZXES- 3V022ML QQYGSSPLT Is, .
SEQ 10D NO 36 Amino acid sequence of the light chain variable region

CDR3 of the 1011 human nonocl onal

anti body GASSRAT  Sequence

7.V

ant i body

Sequence
] Identxﬁer

SEQ ID NO:
43

Description

A L I T R RO R TR

Nucleotide sequence of

the heavy chain variable
region of the 2F9 human
monoclonal antibody

Sequence

e e s Lo b By L AR L L R A T R R R M
GAGGTGCAGTTGGTGGAGTCTGGAGGAGGCTTGATCCAGC
CTEGEEGEETCCCTEAGRCTCTCCEGTGCAGCCTCTGGGTT
CATCGTCAGTAGARACTACATCGRAACTGGGTCCGCCAGGCT
CCAGGGARGGEGCTGEAGTEGGETCTCAGTTATTTATGGCA
GTGGTAGGACAGACTECGCAGACTCCGTGARGGGCCGATT
CACCATCTCCAGAGACAATTCCAAGAARCACGCTGTATCTT
CAAATGAACAGCCTGAGAGCCGAGEAL CGGCCGTETA T
ACTGTGCCAGRGATGGEGACTACGETAIGGACGTCRG
CCAAGGGACCACGGTCACCGTCTCCTCA

SEQ ID NO:
44

Nucleotide sequence of
the heavy chain variable
region of the 12E1 human
monaclonal antibody

GAAGTGCAGCTGCTGEAGTCTGEECEAGGCTTGETACAGT
CTGGCAGGTCCCTGAGACTCTCCTGTGTAGCCTCTGGATT
CACCTTYGATGATTATGCCATGCACTGGGTCCGGCRAAGCT
CCAGGEARGGECCTGGAGTGCETCTCAGGTATTAGTTGEA
ATAGTGGTAGCATAGGCTATGCGGACTCTEGTGRAGEECCG
ATTCACCATCTCCAGAGACARCGCCAAGARCTCCCTGTAT
CTGCARATGAACAGTCTGAGAGCTGAGGACACGGCCTTGT
ATTACTGTACAAAAGCCCTCTATGGTTCGGGGAGTTCTGA
CYTCTACTACTACGGTATGGACGTCTGGGGCCRAGGGACT
ACGGTCGCCGTCTCCTICA

SEQ ID NO:
45

Nucleotide sequence of
the heavy chain variable
region of the 13D12
human monoclonal
antibody

CAGGTGCAGCTACAGCAGTGGEGCGCAGGACTGTTGARGT
CTTCGGAGACCCTGTCCCTCACCTECGCTGTCTATGGTGS
GTCCTTICAGTGGTTACTACTGGAGCTGGATCCGCCAGCCC
CCAGEGARGEGECTGEACTCGATTGGGARAATCAATCATA
GCGGARGTACCAACTACARCCCGTCCCICARGAGTCCAGT
CACCATATCAGTAGACACGTCCAAGRACCAGTTCTCCCTG
AAACTAAACTCTGTGACCGCCECGEACACGECTGTGTATY
ACTGTGCGAGAGAATTACGATATTTTGARARCTACTACTA
CGGTATGGACGTCTGGEGCCARGGEACCACGGTCACCGETC
TCCTCA

SEQ ID NO:
46

Nucleotide sequence of
the light chain variable
region of the 1G11 huran
monoclonal antibody

GAAATTGTGTTGACGCAGTTTCCAGGCACCCTGTCTTITGT
CTCCAGGGGARAGAGCCACCCTCTCCTGCAGGGCCAGTCA
GAGTGTTAGCAGCACCTACTTACGCCTGGTACCAGCAGAAA
CCTGGCCAGGCTCCCAGGGTCCTCATCTATGGTECATCCA
GAAGGECCACTGGCATCCCAGACAGGTTCAGTGECAGTEG
GTCIGGGACAGACTTCACTCTCACCATCAGCAGACTGGAG
CCTGRAAGATTTTGCAGTGTAT TACTGTCAGCAGTATGGTA
GCTCACCGCTCACTTTCGGCGGAGGGACLAAGGTGGAGAT
CRARA

SEQ ID NO:
47

Nucleotide sequence of
the light chain variable
region of the 2A7 human
monoclonal antibody

GARATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGT
CICCAGGGGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCA
GAGTGTTAGCAGCAGCTACTTAGCCTGETACCAGCAGAAA
CCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCCA
GCAGGGCCACTGGCATCCCAGACAGGTTCAGTGGCAGTGG
GTCTGGGACAGACTTCACTCTCACCATCAGCAGACTGGAG
CCTGAAGATTTTGCAGTGTATTACTGTCAGCAGTATGGETA
GCTCACCCATGTACACTTTTGECCAGGGGACCARGCTGGA
GATCABRA
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SEQ I D NO 37 Amino acid sequence of the light chain variable region
CDR3 of the 2A7 human nonocl onal anti body QQYGSSPMYT SEQ | D NO. 38
Am no aci d sequence of the light chain variable region CDR3 of the
2F9 human nonocl onal anti body QQYGSSPLYT SEQ ID NGO 39 Amino acid
sequence of the light chain variable region CDR3 of the 12E1 hunan
nmonocl onal anti body Gem SEQ I D NO. 40 Am no acid sequence of the

| i ght chain variable region CDR3 of the 13D12 hunman nonocl onal

anti body QQYGSSPRT SEQ I1) NGO 41 Nucl eotide sequence of the heavy
chain variable region of the 1011 human nonocl onal anti body

Sequence Description Sequence
Identifier
B D K B, M A, T S N e G e S B A T e O PR KA TR SR o)

GRAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGT
CICCAGGGGARAGAGCCACCCTCTCCTGCAGGGCCAGTCA
GAGTGTTAGCAGCAGCTACTTAGCCTGGTACCRAGCAGARR

Nucleotide sequence of CCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCCA
SEQIDNO: | the light chain variable GCAGGGCCACTGGCATCCCAGACAGGTTCAGTGGCAGTGE
48 region of the 2F9 human GTCTGGGACAGACTTCACTCTCACCATCAGCAGACTGGAG
monoclonal antibod CCTGRAGATTTTGCAGTGTATTACTGTCAGCAGTATGGTA
y GCTCACCTCTGTACACTTTTGGCCAGGAGACCARGCTGGA

GATCAAR

GAAATTGTGTTGACACAGTCTCCAGCCACCCTGTCTTTET
CTCCAGGGGARRGAGCCACCCTCTCCTGCAGGGCCAGTCA

Nucleotide sequence of GAGTGTTAGCAGCTACTTAGCCTGETACCARCAGARACCT
. N GGCCAGGCTCCCAGGCTCCTCATCTATEAT GCATCCAACA

: ight varia
EE‘Q IDNO: | the lig fctl;lan; 2;? ]1316 GGGCCACTGGCATCCCAGCCAGRTTCAGTGGCAGTGERTE
Tegion oline 1oLl human | peeGACAGACTTCACTCTCACCATCAGCAGCCTAGAGCCT
monoclonal antibody GARGATTTTGCAGTTTATTACTGTCAGCAGCGTAGGACGT

TCGGCCAAGGGA&CAAGGTGGAAATCAAA

GRAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGT
CTCCAGGGGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCA

Nucleotide sequence of GAGIGTTAGCAGCAGCTACTTAGCCTGETACCAGCAGAAA
the light chain variable CCTGGCCAGGCTCCCAGECTCCTCATCTATGGTGCATCCA
SEQ ID NO: con of the 13D12 GCAGGGCCACTGGCATCCCAGACAGGTTCAGTGGCAGTGE
50 Tegon ot the GTCTGGEGACAGRCTTCACTCTCACCATCAGCACACTGGAG
human monoclonal CCTGAAGATTITGCAGTGTATTACTGTCAGCAGTATGGTA
antibody GCTCACCTCGGACGT TCEGCCARGGGACCARGGTGGARAT

CARA

SEQ ID NO: Amino acid sequence of | QUQLOOWGAGLLXPSETLSLTCAVYGGSFSGY YHSWIRQP
51 ' the human germline Vy 4- | PGKGLEWIGEINASGSTNYNPSLKSRVIISVDTSKNQFSL
34 KLSSVTARDTAVYYCAR

SEQ ID NO: Amino acid sequence of | EVQLVESGGELIQPGGSLRLECAASGFTVSSNYMSWVROA
) the human germline Vi 3- | PGKGLEWVSVIYSGGS TYYADSVKGRFTISRONSKNTLYL
52 53 QMNSLRAEDTAVYYCAR

Amino acid sequence of | EVQLVESGGGLYQPGRSLRLSCARSGFIFDDYAMHWVROA
SEQ ID NO: the human germline Vi 3- PGKGLEWVSGISWNSGSIGYADSVKGRET ISRDNAKNSLY

53 9/D3-10/THEb LOMNSLRAEDTALY YCAKDYGSGSYY Y YYGMDVHGQETTV
- TVSS
SEQ ID NO: Amino acid sequence of EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLANYQQOK
p * | the human germline Vi PGOAPRLLIYGASSRATGIPDRFSGSGSGTDFTLTISRLE
4 A27 PEDFAVYYCQQYGSSP

SEQ ID NO: Amino acid sequence of EIVLTQSPATLSLSPGERATL.SCRASQSVSSYLAWYQQKE
: the human germline Vi GQAPRLLIYDASNRATGIPARFSGSGSGTDFTLTISSLED
55 L6/TK1 EDFAVYYCQORSNWEFPGQGTKVEIK

Given that each of the human antibodies designated 1G11, 2A7, 2F9, 12E1 and 13D12
can bind to O8E and that antigen-binding specificity is provided primarily by the CDR1, CDR2
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CAGGTGentnt Aoc AGTGEEGc cc AGGAC TGTTGAACC

CTTCGGAGACCCTGI CCCTCACCTGCGCTGTCTATGGT GG
GTCCTTCAGTGATTACTTCTGGACCTGGATCCGCCAGCCC

CCAGGGAAGGGECCTGGAGT GGATTGGGGAAATCAATCATA
GTGGAACCACCAACTACAACCCGT CCCTCAAGAGT CGAGT
CACCATTTCAGCAGACACGTCCAAGAACCAGTTCTCCCTG

AGGCTGAGCTCTGT GACCGCCGCGGACACGECTGTGTATT

ACTGT GCGAGACT CAGCAGCTGGTCGAACTGGGECCTTTGA
GTACTGGGEECCAGGGAACCCTGGTCACCGTCTCCTpA SEQ I D NO: 42 Nucl eoti de
sequence of the heavy chain variable region of the 2A7 human
nonocl onal anti body GAGGTGCAGCTGGTGGAGT CTGGAGGAGGECTTGATCCAGC
CTGGEEEEGTCCCTGAGACTCTCCTGT GCAGCCTCTERGT T

CACCGT CAGst 5BRAMREPAGARGANEY BEEFEEEnE ABRE Fequences and Vi CDR, CDR2 and CDR3

CCAGGGAALkdehded tdnie FaliXel GREAETAT fFbATORE Hom different antibodies can be mixed and
GTGGTAGAA

CACCAT

C‘R&E@ W%MDRl CDR2 and CDR3 and a Vi CDRI,

CAAAT GAATRGCET GRBAGCCHABEACAHDHEREGI@ng Iolecules of this disclosure. O8E binding of

T ST MG kAL O L R PR AR bl el

Sequence

10

15

20

25

30

Scrip equefice
in the Examples (e.g., FACS, ELISAs, Biacore® system analysis). Typically, when Vg CDR

sequences are mixed and matched, the CDR1, CDR2 and/or CDR3 sequence from a particular
Vg sequence is replaced with a structurally similar CDR sequence(s). Likewise, when Vi CDR
sequences are mixed and matched, the CDR1, CDR2 and/or CDR3 sequence from a particular Vi
sequence typically is replaced with a structurally similar CDR sequence(s). It will be readily
apparent to the ordinarily skilled artisan that novel Vi and Vy, sequences can be created by
substituting one or more Vi and/or Vi, CDR region sequences with structurally similar sequences
from the CDR sequences disclosed herein for monoclonal antibodies antibodies 1G11, 2A7, 2F9,
12E1 and 13D12.

Accordingly, in another aspect, this disclosure provides an isolated monoclonal antibody
or antigen binding portion thereof comprising:

(@) a heavy chain variable region CDR1 comprising an amino acid sequence selected
from the group consisting of SEQ ID NOs: 11, 12, 13, 14 and 15;

(b) a heavy chain variable region CDR2 comprising an amino acid sequence selected
from the group consisting of SEQ ID NOs: 16, 17, 18, 19 and 20;

(¢) a heavy chain variable region CDR3 comprising an amino acid sequence selected
from the group consisting of SEQ ID NOs: 21, 22, 23, 24 and 25;

(d) a light chain variable region CDRI comprising an amino acid sequence selected from
the group consisting of SEQ ID NOs: 26, 27, 28, 29 and 30;

(e) alight chain variable region CDR2 comprising an amino acid sequence selected from
the group consisting of SEQ ID NOs: 31, 32, 33, 34 and 35; and

(® alight chain variable region CDR3 comprising an amino acid sequence selected from
the group consisting of SEQ ID NOs: 36, 37, 38, 39 and 40; wherein the antibody specifically
binds OSE, typically human OSE.
In a preferred embodiment, the antibody comprises:

(a) aheavy chain variable region CDR1 comprising SEQ ID NO: 11;
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SEQ I D NO 43 Nucl eotide sequence of the heavy chain variable region
of the 2F9 human nonocl onal anti body

GAGGT GCAGT TGGTGGAGT CTGGAGGAGGECTTGATCCAGC
CTGGEEEEGTCCCTGAGACTCTCCTGTGCAGCCTCTGGGTT

CATCGTCAGTAGAAACTACATGAACT GGGT CCGCCAGECT
CCAGGGAAGGGEGCTGGAGTGGGTCTCAGT TATTTATGGCA

GTGGTAGGACAGACT GCGCAGACT CCGTGAAGGGCCGATT
CACCATCTCCAGAGACAATTCCAAGAACACCGCTGTATCTT

CAAAT GAACAGCCT GAGAGCCGAGGACACGECCGTFTAFT

ACTGT GCGAGAGAT GGGGACTACGGTMSGACGT Cl FGGGG

CCAAGGGACCACGGTC. ACCGTCTCCTCA SEQ I D NO 44 Nucl eoti de sequence of
%&g@x&%h n varl bl e region ggl&:}f%li:_nlg%r%nt{gp&?cl onal anti body
dmwmmm@mmmmﬁmg SEQ ID NO: 21;

G

ATAGT GGT. A&A@A@@Qﬁmmﬁm@ﬁ@ﬂm@ﬁiﬂg SEQ IDNO: 31; and

ATTCALCCATCT @ﬁ Gh sing SEQ ID NO: 36.
CTGCAAATGAA GAGAGCTGA CACOCCCT T

CTTCTACTACTA@gB@EeaWQg K ANREGAGE ETCCTCA SEQ I D
NO 45 Nucle e uence f th av chaié%v ri8_b1(_a region of the
| 3D12 human S SHR ViR 6%‘&? comprising SEQ ID N
CAGGT GCAGCT AGCAaAaGT Wﬁﬂ' CHDKBS@(ﬁﬁﬁsmg SEQ IDNO: 22;

cece R

CCAGGGAAGGGRET GHAEFhaA T c@mmmg SEQ ID NO: 32; and
GCGGAAGTA SEO IDNO: 37
CACCATATCA ﬁ( c%cc;Tc:CAAc;AA<i‘%ﬁe’é\;TTc:T%@SJLng R
AAACT AAAE eSSt BRR et T e B arRe PP Rses:

ACT GTGOGAGAGAA E FARGATAT TR ESO AT AT AGArising SEQ ID NO: 13;

Nucl Bot 1 de. s BHEE B THECR TS GRS eI g % of tne 1 011

human nonocl @haheaanthabodyiaibéivgitn CDRI téACStAGEQ IBCRSEEACCCTGTCTTTGT

GAGTGT T AGCACAG A AL PR ACA e S0 ID NO: 25

CCTGGCCAGCCT @E@A@Sﬁ@@?@b@ﬁﬂmﬁml% SEQID NO: 33; and

GAAGGGCCACTG%%W %“eﬁ' ing SEQ ID NO: 38.
GTCTGGGACAGACTTCACTCTCACCAT GCAGACT _mg Q

ccTGhcAr (PATEPASeS:
mmmmgﬁmmnmxmﬁm SBEQD WONG;

(b) aheavy chain variable region CDR2 comprising SEQ ID NO: 19;
(c) a heavy chain variable region CDR3 comprising SEQ ID NO: 24;
(d) a light chain variable region CDR1 comprising SEQ ID NO: 29;

25 (e) alight chain variable region CDR2 comprising SEQ ID NO: 34; and
(f) alight chain variable region CDR3 comprising SEQ ID NO: 39.

In another preferred embodiment, the antibody comprises:

(a) aheavy chain variable region CDR1 comprising SEQ ID NO: 15;
(b} aheavy chain variable region CDR2 comprising SEQ ID NO: 20;

30 (c) a heavy chain variable region CDR3 comprising SEQ ID NO: 25;
(d) a light chain variable region CDR1 comprising SEQ ID NO: 30;
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47 Nucl eoti de sequence of the light chain variable region of the 2A7
human nonocl onal anti body GAAATTGIGI TGACGCAGI CTCCAGGCACCCTGICTTTGT
CTCCAGGGEGAAAGAGCCACCCT CTCCTGCAGEGCCAGT CA
GAGTGTTAGCAGCAGCTACTTAGCCTGGTACCAGCAGAAA

ccrocccnccacccAGGcat er cAat ai nnoTccAi rccn

GCAGGGCCACT GGCAT CCCAGACAGGT TCAGT GGCAGT GG
GTCTGGGACAGACTTCACTCTCACCATCAGCAGACTGGAG
CCTGAAGATTTTGCAGTGTATTACTGTCAGCAGTATGGTA
GCTCACCCATGTACACTTTTGGECCAGGGGACCAAGCTGGA GATCAAA  Sequence

I dentifier Description Sequence SEQ I D NO. 48 Nucl eoti de sequence
of the Iight chain variable region of the 2F9 human nonocl onal

o oy T e L EACRCTSE Ed S, €
GAGT GT TAGCAGCAGGER CHaMGtiRISERe CABGAGARNIng SEQ ID NO: 40.

gm%—r&@%@dﬁwﬁmam independently from the CDR1 and/or

GTCT GEGADRAGTRIAOT GPEACOARGAEEAGRON@IMGspecificity of an antibody for a cognate
I AN b o i e o s
specificity based on a common CDR3 sequence. See, for example, Klimka et al., British J. of

Cancer 83(2):252-260 (2000} (describing the production of a humanized anti-CD30 antibody

using only the heavy chain variable domain CDR3 of murine anti-CD30 antibody Ki-4); Beiboer

et al., J. Mol. Biol. 296:833-849 (2000) (describing recombinant epithelial glycoprotein-2 (EGP-

10 2) antibodies using only the heavy chain CDR3 sequence of the parental murine MOC-31 anti-
EGP-2 antibody); Rader ef al., Proc. Natl. Acad. Sci. U.S.A. 95:8910-8915 (1998) (describing a

panel of humanized anti-integrin o,B; antibodies using a heavy and light chain variable CDR3

domain of a murine anti-integrin ayB3 antibody LM609 wherein each member antibody
comprises a distinet sequence outside the CDR3 domain and capable of binding the same epitope
15  as the parent muring antibody with affinities as high or higher than the parent murine antibody);
Barbas ef al., J Am. Chem. Soc. 116:2161-2162 (1994) (disclosing that the CDR3 domain
provides the most significant contribution to antigen binding); Barbas et al., Proc. Natl. Acad.
Sci. US.A. 92:2529-2533 (1995) (describing the grafting of heavy chain CDR3 seqeunces of
three Fabs (SI-1, SI-40 and SI-32) against human placental DNA onto the heavy chain of an anti-
20  tetanus toxoid Fab thereby replacing the existing heavy chain CDR3 and demonstrating that the
CDR3 domain alone conferred binding specificity); and Ditzel ef al., J Immunol. 157:739-749
(1996) (describing grafting studies wherein transfer of only the heavy chain CDR3 of a parent
polyspecific Fab LNA3 to a heavy chain of a monospecific IgG tetanus toxoid-binding Fab p313
antibody was sufficient to retain binding specificity of the parent Fab). Each of these references
25  is hereby incorporated by reference in its entirety.

Accordingly, within certain aspects, the present disclosure provides monoclonal
antibodies comprising one or more heavy and/or light chain CDR3 domain from a non-human
antibody, such as a mouse or raf antibody, wherein the monoclonal antibody is capable of
specifically binding to O8E. Within some embodiments, such inventive antibodies comprising

30  one or more heavy and/or light chain CDR3 domain from a non-human antibody (2) are capable

of competing for binding with; (b) retain the finctional characteristics; (¢) bind to the same
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SEQ I D NO 49 Nucl eotide sequence of the light chain variable region
of the 12E1 human nonocl onal anti body

GAAATTGTGTTGACACAGT CTCCAGCCACCCTGTCTTTGT

CTCCAGGGGAAAGAGCCACCCT CTCCTGCAGGGCCAGT CA

GAGTGT TAGCAGCTACT TAGCCTGGTACCAACAGAAACCT GBCCAGGCTCCCAGGCTCCT

CATCTA' T GAT GCATC CAACA GGGCCACTGGCATCCCAGCCAGGTTCAGTGECAGTGEGTC
TGGGACAGACTTCACT CTCACCAT CAGCAGCCTAGAGCCT

GAAGATTTTGCAGT TTATTACTGTCAGCAGCGTAGGACGT TCGGCCAAGGGACAAGGT GGAAATCAAA
SEQ I D NO 50 Nucl eotide sequence of the light chain variable region
of the 13D12 human nonocl onal anti body GAAATTGIGI TGACGCAGI CT
CCAGGCACCCTGTICTT TGI CTCCAGGGGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCA

GAGTGT TAGCAGCAGCTACT TAGCCTGGTACCAGCAGAAA

CCT GCCCAGHOPE REAOCGI CBTCATOTAT BEHECAT®EAas the corresponding patental non-human
GCAGGGCCALHEGRISATCCCAGACAGGT TCAGT GGCAGT GG

GTCTGGGACAGACT TCACTCTCACCATCAGCAGACTGGAG
CCTGAAGATTTTGYART cthar R Eahe ArssatHadusmeprovides monoclonal antibodies comprising

GCTCACCT gkl Ghakd m&m@%@i@%ﬁ% %a%&@h{lmm% Mt!ﬁ' Ia!, )for

aci d sequence of the hyman gernjine VH 4- 34 QVQLQOWGAGLKPSETL
SLTCA G@%’F—@E Vi ABAR Fee g’ﬂ% FrOBER NIGBERmENPRIpRL, REgsr) the) fsviskagmnFs)

KLS SVTAANRAMY CARbISEsHcBiddly bh2inARAOYE aclivehe®RIHEODR3 @dmiil o UREBGY st

genui ne YH 3- EVOL VES GGSLRL SCAA VSS A e
Ao B SR B S RGP RIS A PAUY VR DI sccicty

for O8E to generate a second human antibody that is capable of specifically binding to OSE.

Within some embodiments, such inventive antibodies comprising one or more heavy and/or light
10 chain CDR3 domain from the first human antibody (2) are capable of competing for binding
with; (b) retain the functional characteristics; (c) bind to the same epitope; and/or (d) have a

similar binding affinity as the corresponding parental first human antibody.

Antibodies Having Particular Germline Sequences
In certain embodiments, an antibody of this disclosure comprises a heavy chain variable

15  region from a particular germline heavy chain immunoglobulin gene and/or a light chain variable
region from a particular germline light chain immunoglobulin gene.

For example, in a preferred embodiment, this disclosure provides an isolated monoclonal
antibody or an antigen-binding portion thereof, comprising a heavy chain variable region that is
the product of or derived from a human Vy 4-34 gene, wherein the antibody specifically binds

20 OSE. In another preferred embodiment, this disclosure provides an isolated monoclonal
antibody or an antigen-binding portion thereof, comprising a heavy chain variable region that is
the product of or derived from a human Vy 3-53 gene, wherein the antibody specifically binds
O8E. In another preferred embodiment, this disclosure provides an isolated monoclonal
antibody or an antigen-binding portion thereof, comprising a heavy chain variable region that is

25  the product of or derived from a combined human Vy 3-9/D3-10/JH6b gene, wherein the
antibody specifically binds O8E.

In another preferred embodiment, this disclosure provides an isolated monoclonal
antibody or an antigen-binding portion thereof, comprising a light chain variable region that is
the product of or derived from a human Vg A27 gene, wherein the antibody specifically binds

30 O8E. In another preferred embodiment, this disclosure provides an isolated monoclonal
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SEQ I D NO 53 Amino acid sequence of the human germine VH 3-

9/ D3- 105116b EVQLVESGGE.VQPGRSLRL SCAASG-TEDDYAMHVWRQA

PGKGLEW/SA SWNSGSI GYADSVKGRFTI SRDNAKNSLY

LQVNSLRAEDTAL YYCAKDYGSGSYYYYYGVWDVNGQGTITV TVS S SEQ I D NO 54 Am no
aci d sequence of the human gerrnline Vk A27

El VLTQSPGTLSLSPGERATLSCRASQSVS SS YLAWQXK PGQAPRLL | YGASSRATA P
DRFSGSGSGIT DFTLT | SRLE PEDFAVYYCQQYGSSP SEQ I D NO 55 Am no acid
sequence of the human gerniine Vk L65K1l El
VLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKP GQAPRL LI

YDASNRATA PARFSGSGSGTDFTLTI SSLEP EDFAVYYCQORSNWIFGQGTKVEI K

G ven that each of the human anti bodi es designated 1Gl1, 2A7, 2F9,
12E1 and 13D12 can bind to O8E and that antig ndi ng, s eclf thy
i s providdRedpPT Fedtipsp-Hyding e oo PO 1@%@@5%&1%%?

CDR1, CE]& ol GDaBd&mme&m&es c&ﬂ'ﬂnédkfm@@RNK COR21 aad, @Baanﬁmmeibﬁ@s
can be " ﬁ_eg ab[1 @Lb,ched" (i.e. CDRs fromdifferent antibodi es can
be m xedP&HT TR al t hough each antibody nust contain a VH CDR1,
CDR2 and CDR® yehedngheviprdBiRi, enGbRRemntlis ODRByure proyidesntre isoletsd monerlonalD8E
bi ndi ng foid ng of 5 such "m xed
and nsgt caﬁgé&%g&lnaﬁﬁ%%c}) i gipoﬁlogglegégfsigvg %@Fﬁm b{&ﬁ% bi ndi assays
described ab@®e #ripiiss ﬂheavsznrrpva@gblf Eegign ; thaFﬁ@ preiqc rdBiﬂ:iécﬁrP@(qr)

syst em apgly $i,$)34 Q;xplaqﬁérdax Vg X0 CPRnHARH QRGES vane/mi-xerie
mat ched, th CDR2 and/ or se uence from%:\g@rtl C#I ar

sequence(wﬂ"§hrﬂéﬁf>‘§€‘é¥ﬂ‘evﬁ‘? ﬁmﬁ“’ SO ETIGRSF | ff fhln FEQ Sqie 3@@@)53
Li kew seespudtiosly)Vk CDR sequences are m xed and rratched t he CDR1, CDR2

d/ CDR3 f ti VK ically i
o0 B8 S 15 SRR T A e RS YR
readi | y lappaVg 7 genetoh e comtdnaddnininViski/ T lagnaivthichaanes hecodatbyahind/gpicand
M, sequ %@:%S sSe?H)rB?n%tg%%ﬁ%\iaﬁ&’ SIekﬁe'rrJ:Fdei}Q Agpe or more VH and/ or

Vi . I 'On sequenc structura Simlar sequences fromthe

CDR sequenceéﬁ)dl sa;bﬁmb@yww@ﬁlwhﬁﬂsmﬁs’c%ﬁdﬁf&m%& es anti bodi es
1011, 2A7, 2ERamplaBk aﬂﬁsbdk%@&@n% I Ao dE Ivglzsm hdd *amtthespe&pasztare

this dlsclosure OVIdeS an i_sol ated nono od
bi ndilhg Pkt énl ﬁ)ﬁér rmplsif jaatifpgies b aving ¥ a’ “h@é%; Srgr bI e
regi on GoblctRelgPirt SAMGnATFR MM exanple df aeamemelasmg g tand vt(ro@ My B3kED gF oup

consi St g SR | DrdlChipeuntfrds. 14 and 18

As used herein, a human antibody comprises heavy or light chain variable regions that is

“the product of” or “derived from™ a particular germline sequence if the variable regions of the
20  antibody are obtained from a system that uses human germline immunoglobulin genes. Such
systems include immunizing a transgenic mouse carrying human immunoglobulin genes with the
antigen of interest or screening a human immunoglobulin gene library displayed on phage with
the antigen of interest. A human antibody that is “the product of” or “derived from” a human
germline immunoglobulin sequence can be identified as such by comparing the amino acid
25 sequence of the human antibody to the amino acid sequences of human germline
immunoglobulins and selecting the human germiine immunoglobulin sequence that is closest in
sequence (i.e. greatest % identity) to the sequence of the human antibody. A human antibody
that is “the product of” or “derived from” a particular buman germline immunoglobulin sequence
may contain amino acid differences as compared to the germline sequence, due to, for example,
30 naturally-occurring somatic mutations or intentional introduction of site-directed mutation.

However, a selected human antibody fypically is at least 50% identical in amino acids sequence
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(b) a heavy chain variable region CDR2 conprising an am no acid
sequence selected 20 fromthe group consisting of SEQ ID NGs: 16, 17,

18, 19 and 20; (c) a heavy chain variable regi on CDR3
conprising an am no acid sequence selected fromthe group consisting
of SEQ ID NGs: 21, 22, 23, 24 and 25; (d) a light chain

vari abl e region CDRL conprising an am no acid sequence sel ected from
the group consisting of SEQ ID NGs: 26, 27, 28, 29 and 30; 25(e) a
| i ght chain variable region CDR2 conprising an am no aci d sequence
selected fromthe group consisting of SEQ ID NGs: 31, 32, 33, 34 and
35; and (f) a light chain variable region CDR3 conprising an
am no acid sequence selected fromthe group consisting of SEQ I D NGs:
36, 37, 38, 39 and,40; wherein the antibody specifically binds O8E,
typi cal | {° AUFRAC GRESeRence Aroodest b & by asrpibgiimewrogiebrlin gant ity eytains

CONpr i Seainpaidarediday thaciiaitly ¥artumbh entibGi Abe WREh SdnlgreP D
NO 11; in variable re conprising "SEQ I D NO

16; (c) §£$%’5%ymﬁ‘a1%é%%3§} 2P 5?“8?%“’%'3% TrSPseiss g esEmring gqmpling ] ;
Edg a : | gfimenceRhi n opdain aabfsea hegiromtikdRiag begréast 93¢ cgﬁ%nl @1&@96%?97% g
e) agli b e cQnpri.s an

9kd; Cﬁ'%/a ldgxﬁ{célalgba?mﬁ 9&1(9 quDRZ %g%gwosfl%% @8@@ Srqogsd %thel n

5(f) a | i ght chaln varia
anot her perrafliag igepnegipain menst TYPiQéIYanhumwtlbpdyrﬁemséﬁfom(eaﬁartaulbﬂamn

chai n vakgkabhe sdgfhkdRil fﬂ:m%festhéﬁgl 0%%%14 % c“%ffer}%ces &R B RGRY \é(élji

chain variable re npri si ng

heavy chdf%*Va F‘?cﬁ‘%qdé’yr%ﬁ W@MWW@%@I@H@@ | B $40ainzases, ¥ idman
light c hanﬁbow;amayaﬁlbpﬂayr@gh&e t#abRlor Gl ridr €11a.1$EQ |2Q>1'qumgc7 acu{ (ﬁgfel@nce

lig hthC h%'o tl\lleaammaobalcﬁ s<raqe nee encogeg E)y the ernllhsnle I1’]rgmuno obuhn gene

Homologous Antibodies

In yet another embodiment, an antibody of this disclosure comprises heavy and light
chain variable regions comprising amino acid sequences that are homologous to the amino acid
sequences of the preferred antibodies described herein and wherein the antibodies retain the

15  desired functional properties of the anti-O8E antibodies of this disclosure.

For example, this disclosure provides an isolated monoclonal antibody or antigen binding
portion thereof, comprising a heavy chain variable region and a light chain variable region,
wherein:

(a) the heavy chain variable region comprises an amino acid sequence that is at least

20 80% homologous o an amino acid sequence selected from the group consisting of SEQ ID NOs:
1,2,3,4;and 5

(b)  the light chain variable region con{prises an amino acid sequence that is at least
80% homologous to an amino acid sequence selected from the group consisting of SEQ ID NOs:
6,7,8;%and 10;

25 (c) the antibody binds to human O8E withaKpof 1 x 107 M or less; and

(d) the antibody binds to human CHO cells iransfected with OSE.

In various embodiments, the antibody can be, for example, a human antibody, a humanized
antibody or a chimeric antibody.

In other embodiments, the Vi and/or Vi, amino acid sequences may be 85%, 90%, 95%,

30 96%, 97%, 98% or 99% homologous to the sequences set forth above. An antibody having Vy
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(f) a light chain variable region CDR3 conprising SEQ ID NGO 37. In
anot her preferred enbodi nent, the antibody conpri ses: (a) a
heavy chain variable region CDRL conprising SEQ ID NGO 13; 15(b) a
heavy chain variable region CDR2 conprising SEQ ID NO 18; (c) a
heavy chain variable region CDR3 conprising SEQ ID NO 23; (d) a

|l ight chain variable region CDRL conprising SEQ ID NO 28; (e) a

| ight chain variable region CDR2 conprising SEQ ID NO 33; and

(f) a light chain variable region CDR3 conprising SEQ ID NGO 38. 20
In anot her preferred enbodi nent, the antibody conpri ses:

(a) a heavy chain variable region CDRL conprising SEQ ID NGO 14; (b)
a heavy chain variable region COR2 conprising SEQ ID NO 19; (c) a
heavy cha varl,abe region CDR3 conprising SEQ I D NGO 24;

(d) a Ii@‘?ﬁ{] EFRH RS Fartabel (redi’e i emprey pesstortlye SE@nd mm@or@@me

25(e) a bdqgdricescdandorth wbovi,adh Be biRGheAD b, & Sditd Qi d d
25( y it 5@%1 1 r@c

0 e L SRl B, o e e
(a) a heandyS5 Hallowedzhyi 1a£:dng of altfi erodsDRltere® ERMYosY fG rSlERed Binbdn (32;.5.; the
(5) ool o M AL SOTRO SRR SRR I, 20
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is a function of the number of identical positions shared by the sequences (i.e. % homology = #
of identical positions/total # of positions x 100), taking into account the number of gaps and the
10 length of each gap, which need to be introduced for optimal alignment of the two sequences.
The comparison of sequences and determination of percent identity between two sequences can
be accomplished using a mathematical algorithm, as described in the non-limiting examples
below.
The percent identity between two amino acid sequences can be determined using the
15 algorithm of E. Meyers and W. Miller (Comput. Appl. Biosci., 4:11-17 (1988)) which has been
incorporated into the ALIGN program (version 2.0), using a PAM120 weight residue table, a gap
length penalty of 12 and a gap penalty of 4. In addition, the percent identity between two amino
acid sequences can be determined using the Needleman and Wansch (J Mol Biol. 48:444-453
(1970)) algorithm which has been incorporated into the GAP program in the GCG software
20 package (available at http://www.gcg.com), using either a Blossum 62 matrix or a PAM250
matrix and a gap weight of 16, 14, 12, 10, 8, 6 or 4 and a length weight of 1, 2, 3, 4, 5 or 6.
Additionally or alternatively, the protein sequences of the present disclosure can further
be used as a "query sequence” to perform a search against public databases to, for example,
identify related sequences. Such searches can be performed using the XBLAST program
25  (version 2.0) of Altschul, ef al. (1990) J. Mol. Biol. 215:403-10. BLAST protein searches can be
performed with the XBLAST program, score = 50, wordlength = 3 to obtain amino acid
sequences homologous to the antibody molecules of this disclosure. To obtain gapped
alighments for comparison purposes, Gapped BLAST can be utilized as described in Altschul ef
al., (1997) Nucleic Acids Res. 25(17):3389-3402. When utilizing BLAST and Gapped BLAST
30  programs, the default parameters of the respective programs (e.g., XBLAST and NBLAST) can
be used. See http://www.ncbi.nlm.nih.gov.
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It is well known in the art That the CDR3 donmin, independently from
the CDR1 and/or CDR2 donmin(s), alone can determ ne the binding
specificity of an anti body for a cognate 5 antigen and that nmultiple
anti bodi es can predictably be generated having the same binding
specificity based on a conmon CDR3 sequence. See, for exanple, M nt
et al., British | of Cancer 83(2):252-260 (2000) (describing the
production of a humani zed anti-CD30 anti body using only the heavy
chain variabl e domain CDR3 of nmurine anti-CD30 antibody Ki-4);

Bei boer et at, | Mt Biol. 296:833-849 (2000) (describing reconbi nant
epithelial glycoprotein-2 (EG>- 10 2) antibodies using only the heavy
chai n CDR3 sequence of the parental nurine MOC-31 anti- EGP-2

anti body); Rader et at, PMC. Natl. Acad. Set USA. 95:8910-8915 (1998)
(descri bing a panel of humani zed anti-integrin a433 anti bodi es using
a heavy and | i ght chainAﬁm&ﬁgh@h@Qﬁ&ﬁ%wyywmﬂ&m@mnurine
anti-integrin cryl33 anti body LM509 mhereln each nber ant j body
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157: 739-s64Rnded 06 ) R Biittde eppidhtcomgrisigudDRS, OHRY mmcnmm;harcesof
only the heavy chain CDR3 of a parent polyspecific Fab LNA3 to a
heavy ch®¥'5f a nonospecific |gG tetanus toxoid-binding Fab p313
anti body was suff@ki ente heavyrcbtimivariable mepiang"RFesinficned doyppuses phamipa padht
Fab) . Ea%guegée 11658 LR 6L SBECPHndthg oPELADY:H BEALRAY Al BYNOETS! Bce

inits en
15 23,24 and 25 and conservative modifications thereof}

(b)  the light chain variable region CDR3 sequence comprises an amino acid
sequence selected from the group consisting of amino acid sequence of SEQ ID NOs: 36, 37, 38,
39 and 40 and conservative modifications thereof;
(¢} the antibody binds to human O8E with aKp of 1 x 107 M or less; and
20 (d)  the antibody binds to human CHO cells transfected with O8E.
In a preferred embodiment, the heavy chain variable region CDR2Z sequence
comprises an amino acid sequence selected from the group consisting of amino acid sequences of
SEQ ID NOs: 16, 17, 18, 19 and 20 and conservative modifications thereof; and the light chain
variable region CDR2 sequence comprises an amino acid sequence selected from the group
25  consisting of amino acid sequences of SEQ ID NOs: 31, 32, 33, 34 and 35 and conservative
modifications thereof. In another preferred embodiment, the heavy chain variable region CDR1
sequence comprises an amino acid sequence selected from the group consisting of amino acid
sequences of SEQ ID NOs: 11, 12, 13, 14 and 15 and conservative modifications thereof; and the
light chain variable region CDR1 sequence comprises an amino acid sequence selected from the
30 group consisting of amino acid sequences of SEQ ID NOs: 26, 27, 28, 29 and 30 and

conservative modifications thereof.
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Accordingly, within certain aspects, the present disclosure provides
nmonocl onal anti bodi es conprising one or nore heavy and/or |ight chain
CDR3 donmain froma non-human anti body, such as a nobuse or rat

anti body, wherein the nonoclonal antibody is capable of specifically
binding to O8E. Wthin sone enbodi nents, such inventive antibodies
conprising 30 one or nore heavy and/or |ight chain CDR3 domain froma
non- human anti body (a) are capable of conpeting for binding with; (b)
retain the functional characteristics; (c) bind to the sane epitope;
and/ or (d) have a simlar binding affinity as the corresponding
parent al non-hunman anti body. Wthin other aspects, the present

di scl osure provi des nonocl onal antibodies conpri sing one or nore
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NONO@50nain be the monoclonal antibody 1G11 (havmg Vg and Vy, sequences as shown in SEQ ID NOs: 1

and 6, respectively) or the monoclonal antibody 2A7 (having Vy and Vi, sequences as shown in
SEQ ID NOs: 2 and 7, respectively) or the monoclonal antibody 2F9 (having Vy and Vi
sequences as shown in SEQ ID NOs: 3 and 8, respectively) or the monoclonal antibody 12E1
(having Vy and Vi sequences as shown in SEQ ID NOs: 4 and 9, respectively) or the
30 monoclonal antibody 13D12 (having Vy and Vy sequences as shown in SEQ ID NOs: 5 and 10,
respectively). Such cross-competing antibodies can be identified based on their ability to cross-
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anti body or an antigen-binding portion thereof, conprising a |ight
chain variable region that is the product of or derived froma

conbi ned human VK L6/ JK1 gene, wherein the antibody specifically

bi nds O08E. In yet another preferred enbodinment, this

di scl osure provides an isol ated nonoclonal 5 anti body or

anti gen-bi nding portion thereof, wherein the antibody: (a)conprises a
heavy chain variable region that is the product of or derived froma
human Vu 4- 34 gene, a human VT/ 3-53 gene or a conbi ned human Vit
3-91D3- 10/ JH6b gene (which genes encode the ami no aci d sequences set
forth in SEQ ID NGOs: 51, 52 and 53, respectively); 10(b)conprises a
| i ght chain variabl e region that is the product of or derived froma
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ant I
regions (i.e. Vi and/or V), for example within one or more CDR regions and/or within one or

more framework regions. Additionally or alternatively, an antibody can be engineered by
modifying residues within the constant region(s), for example to alter the effector fimction(s) of
the antibody.

20 One type of variable region engineering that can be performed is CDR grafting.
Antibodies interact with target antigens predominantly through amino acid residues that are
located in the six heavy and light chain complementarity determining regions (CDRs), For this
reason, the amino acid sequences within CDRs are more diverse between individual antibodies
than sequences ouiside of CDRs, Because CDR sequences are responsible for most antibody-

25  antigen interactions, it is possible to express recombinant antibodies that mimic the properties of
specific naturally occurring antibodies by constructing expression vectors that include CDR
sequences from the specific naturally occurring antibody grafied onto framework sequences from
a different antibody with different properties (see, e.g., Riechmann, L. et al (1998) Nature
332:323-327; Jones, P. et al, (1986) Nature 321:522-525; Queen, C. et al. (1989) Proc. Natl.

30 Acad See. USA. 86:10029-10033; U.8, Patent No. 5,225,539 to Winter and U.S. Patent Nos.

. 5,530,101; 5,585,089; 5,693,762 and 6,180,370 to Queen ef al.)
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that is "the product of' or "derived fionmt' a particular hunman

gernm i ne i mmunogl obulin sequence may contain amno acid differences
as conpared to the gernline sequence, due to, for exanple, 30
natural l y-occurring somatic nutations or intentional introduction of
site-directed nutation. However, a selected human anti body typically
is at least 90%identical in amno acids sequence to an am no acid
sequence encoded by a human gennline i munogl obulin gene and cont ai ns
am no acid residues that identify the human anti body as bei ng human
when conpared to the germine inmunogl obulin am no acid sequences of
ot her species (e.g., murine germnline sequences). In certain cases, a
human anti body may be at | east 95% or even at |east 96% 97% 5 98%
or 99% i dentica am no id se nce to the am no aC| d.sequence
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25 NT 024637 and BC070333), 3-33 (NG_0010109 and NT_024637) and 3-7 (NG_0010109 and
NT_024637). As another example, the following heavy chain germline sequences found in the
HCo12 HuMADb mouse are available in the accompanying Genbank accession numbers: 1-69
(NG_0010109, NT 024637 and BCO070333), 5-51 (NG_0010109 and NT 024637), 4-34
(NG_0010109 and NT_024637), 3-30.3 (CAJ556644) and 3-23 (AJ406678).
30 Antibody protein sequences are compared against a compiled protein sequence database

using one of the sequence similarity searching methods called the Gapped BLAST (Altschul et
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5 functions set forth in (c) and (d) above), using the functional
assays descri bed herein. As used herein, the percent honol ogy
between two am no acid sequences is equivalent to the percent
identity between the two sequences. The percent identity between the
two sequences is a function of the nunmber of identical positions
shared by the sequences (i.e. % honology = It of identical
positions/total It of positions x 100), taking into account the
nunber of gaps and the 10 | ength of each gap, which need to be

i ntroduced for optinmal alignnment of the two sequences. The conparison
of sequences and determ nation of percent identity between two
sequences can be acconplished using a mathenmatical algorithm as
described in the non-Iiniting%exa npl es bel ow. The percent _identity
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anti bodi e

dISC osure. Accordi t hi cl re provi
o o oo EAUDIY 25 At R Bt G BHRS pamewor
t her e9f , sdguFBiI(SEMID NGV d/GHRE WK\Aar? ifadik@ork SgjuaReCEERIDN G4 RRYor,

CDR2 d d I
R e T
cha| N vasitabdie af eigs discl6ife3 Fhe GueTieRl, BRI dng €XDRinsequeners aadihel W&e@m&hce

seI ect ed nsi i f fs | D
Nos: o1 ChB T D8 GURAERSh e el on@IMARBA! RERACHETGCS it D

(b) the bdqgtnce @halizh fouadi iathe geravine imEmRElobwin, eeve cfiaso Mpich B fameRrno

aci d ;3eq ARG &é%ﬂveﬁlt & cbi@ééh&:ﬁ&s %%%E@H%ht%tﬂaﬂﬁw&% 1008 TaPEdnfhin one

sequence D NGs: 36, and 40 and conservatlf\/
O more mutatlons as compared to the germlme sequences. For example, it has been found that
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25 consisting of am no acid sequences of SEQ ID NGs: 31, 32, 33, 34
and 35 and conservative nodifications thereof. In another preferred
enbodi nent, the heavy chain variable region CDRlL sequence conpri ses
an am no acid sequence selected fromthe group consisting of am no
acid sequences of SEQ ID NGs: 11, 12, 13, 14 and 15 and conservative
nodi fications thereof; and the |light chain variable regi on CDRL
sequence conprises an am no acid sequence selected fromthe 30 group
consi sting of am no acid sequences of SEQ I D NGs: 26, 27, 28, 29 and

30 and conservative nodifications thereof. I n vari ous
enbodi nents, the anti body can be, for exanple, human anti bodi es,
hunmani zed anti bodi es or chineric antibodies As used herein, the

term "conservative segﬁeqﬁ_ﬁfndlflcatlons intended to refer to
ami no acdTHREHPHmEs: I 5 PEngtiKial to derigipesidicy ﬁ‘l’“ﬁ‘%"c‘%ﬁ frqrgeviork ysgipnsgp mejntain

t he bi nobrrnghmhaﬁaaemgen Siridag abffitt bRthd amitodp QY .60 UL R FAlAONGN 8, 58011 O
aci d se nodj f.i cati ons i nclude am no acid
substitu ?ﬁéf@gg 5%3 f%ﬁ?%g%%fo ﬁg “P6HE" Modifications can be

i ntroduced |nmdhaﬂnamfwbn@yr@ﬁmimﬁmﬁuﬁu&obmsumaebymshaddﬂmdmhﬁﬂmnmques

k ' : i
nowns | Nyl BRIy cBRENCAR: Shdiér EhiPbRf, IHBERNERS A FIRRAARL o

mut ageneS| S nservative am no aCI S are ones I n
t he ami rigoRsetics (ergoofimiRy of sheraspibody eflinigrest Silerdiasrted entaseupsis esPERrmediavd ng

asiml ahut eﬂ&m%ﬁl@berbcrfgﬁ{gﬁ kd ﬁ§oc91f:e h€ nﬁgh&fes)%ﬁd ﬁte Eest %ﬁ?cﬁ?% iddfg or

simlar s ﬁé chai ns have peen defined in the art hese
i ncl ude cUgupl RIORFTY RE BURKGSE c&) R VRINgIFchia i aiirg or "1 Veq Heas ay f&isc'mbﬁ%
hi sti di nieyein @dipthiviziedindi: Bxagiphs. T@:o@}.ly conSepafild ﬁotﬁi@daﬁonsgdsléﬁs&i’éb& a8&Jefl) |

unchg{ ged I [ ins i ne, gl utam ne,
Cor i 1 s PRuEwE B8 S AR na Ty Rl b5 ERR ARG oo e Bt
chai ns (tepigally saﬂsaﬂuhm Meagaveretypicglyoionegre g loss) twa) shred) i binfive residues
phenyl al gai;ne Dﬁf@ QR JAEkg. beta-branched side chains (e g, 15

t hr eoni ne, Flne |soIeUC|ne) and aromatic side chains (e.g.,
tyrosine, phéﬁ‘iﬂF@F%}m e anqthey perehsriaent, Hhist fligelosale. POMidss inkeedopntnIR

am no  achghot1Bsd Ari@sdivd & tinfednGndaRodr@ ik %ﬁeopfcoﬁﬁhﬁ{yd RAQY el &a'ah
d|30503ure can be re%feéh& with other am no acid residu€s fro e

sane!yi EERheANPriFEEG DR Ecion capRing ap apeRyRcid spruprse ﬁ%%eﬁeédr%ﬁle

rA et ai Bgdgrﬁwgdlsmﬂg oﬂmf II?] vodi Bs11, hat143hm?5 bloantdﬂﬁno‘ieiﬂﬁsgégh&e%ﬁn@szﬁ,
nti- [ ies.of this closure, I.n another enbodi this

di scl osut® %‘f 5’\fd &% ﬁﬁ%?ﬁB&i’lgé‘%Wﬁ‘fm&ﬂ‘iﬁu‘i’rﬁ o REHONRES OFIPHE WEE’ R Rinan

08E as aM@s:di, I2his, 08EmdnisnGs b dpal DRt gibockingsisiog arf 4miso dansﬁhmw @Ie(:ﬂc@

ant i bodi @(‘ﬁ? tﬂﬁ%ﬂouﬂ%\&%lﬁhﬁg f@t‘i(#llllt))’f\] de?lgr QS%QB%&?E@O]‘ A b13 acu?gequence

with an noc fTbodi eg Of “thi & dfsd oshra
pref&tr é@fv’éﬁﬁ%ﬁd e Hhres, foiter five faminergeld sulistiiupengydefeipnsor edditions ap@iripttedn

studi es R5mAM Bt e 1o m9<:i90£hal zoa@éylabvgxcnkglég&mxﬁl&&m\g'm &% Yha

sequences as shown

oot R LK PR SERNAY S Y1 G R WAL

Iv B Nofi VazLadase@eﬂce heesg@e] dws iy, for of fie ARROEIAQER taBHs] Mns%fgdcﬁwl ng
an sequ espective or

t he monoCI“GH&T™ %gﬂgﬁggghﬁ%zﬁp %3\%%%‘5 %w‘ﬁ?&@ﬁﬁ@eﬁ%‘@ﬁ& rigiog &y gi n

SEQ D N@sl sequeasecieldgted ﬁ@pd@tgrml op)sisting bf}S!E@ﬂD NoRozd, ANS, mﬂmdtmd;y an

13D12 (hﬁPf{l@?zldV%a\?eﬁge ﬁék' %99%8 ed?re@%ou%%? nmos gc s@g&%ogﬁt E

respective cros Ing-ant odles
based orpd{iiﬁleilsras abynpapedyio SEQ @3 b@ 26,27, 28, 29 and 30; (e) a Vg CDR2 region comprising

an amino acid sequence selected from the group consisting of SEQ ID NOs: 31, 32, 33, 34 and

35 or an amino acid sequence having one, two, three, four or five amino acid substitutions,
30  deletions or additions as compared to SEQ ID NOs: 31, 32, 33, 34 and 35; and (f) a V¢ CDR3

region comprising an amino acid sequence selected from the group consisting of SEQ ID NOs:
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conpete with 1011, 2A7, 2E9, 12E1 or 131)12 in standard O8E bi ndi ng
assays. For exanple, Bl Acoree system anal ysis, ELISA assays or flow
cytonetry nmay be used to denonstrate cross-conpetition with the

anti bodi es of the current disclosure. The ability of a test antibody
to inhibit the binding of, for exanple, 1011, 2A7, 2F9, 12E1 or 13D12
to human O8E denonstrates that 5 the test antibody can conpete with
1011, 2A7, 2F9, 12E1 or 13D12 for binding to human 08E and t hus bi nds
to the sanme epitope on human 08E as 1011, 2A7, 2F9, 12E1 or 13D12. In
a preferred enbodi ment, the anti body that binds to the sane epitope
on human O8E as 1011, 2A7, 2F9, 12E1 or 13D12 is a human nonocl onal
anti body. Such human nonocl onal antibodi es can be prepared and

i sol ated as desca%Eed in the E? les, 10 En neereg and_Modi fied
Ant i bodi*8s37 38, 39 anG A0 gran gRg agE S¢ F@ebr‘e@% ® thipg; (@ of By gino acid
pr epar edubbﬁhﬂgnsadbleﬁmslobmmylohaaaslcmgp@mﬁoGEQrIDH\EJsojs heg \ivianasod/ O VL

sequences di close r s t|n erlal neer
rodi 11 ed ant IR aRURHE Rt e oA o B i a Gt aFgh bibe becn
propert ingsle idﬁmet\xhéc redided witlhgn ¥ taddedik, e Aro biprevethelyosbprtieasf txeantibody.

t
enc Sor dSgl, MR8 MOS0 . S SRl W BRI g
CDR regragh@danarr@rwmlq, AReAPBIYachds tm@r%miﬂ@nemr@ﬂore@qwrk ragdiies fodkmal | y

or alt ergatdMfing, geﬁﬂnergsqumey m&‘sﬂl&ﬁ@sﬂ'@ ﬂmeﬁﬁl%hytiﬂat 'I'iﬁéjh:fd)é Bk doRgkdues
within the Constant g |on S for exanp 16 to alter g fector

funct i orfRE3HoBmaY Festslm Wfﬂ#@eﬁ@aﬂ}% figm %@epalmeée%@e qm which the

engi neerunfighdy Natieriad) Bachpesidues GRObd SeiBRd B abinpdiGy W bdtBOL RSnework
interact with if et antr ens red?nﬁﬁant{}}x thcriou am no acid

resi tues MTEES ?’West b i GVt chai n

conpl ement ar me:xde;ﬂe rfcmmirl hgmiregicidnsihEPRs(withle R3]} &fi & is easaiye wHeeas
amno a qie S e

ant i bodrcdeig B a% @gﬁieﬁe%@nou Si dg%fge %&g sg}éﬁé%e S Epg%@sgﬂﬁgnces are
respons mrlew& TeEPR tse%mcpﬂotmsmr Zsrriine | cgefiguratieny rtb‘t soneAts m\it@twn% can be

possi bl e‘bééi&m%&&ﬁ@%gthé%ﬁmﬂk REfiEnca E?@k&ﬁalé RRd-giFdcied %&@&eﬁl& Qpecki es
of SES(GCI fic naturally occurri odi es Ebconstructl ng ex reSS| on

n
vect br s Betiated; Igpagersis CpR SHAS éﬁée&l‘ﬁ ghine Na ok bebl fop be nbackiputptpq; from
occur ri ngandftth PARY). Wue tacknaRidad” bARIBWOIK ASCRUENIAS b ERBInPasstid bl etient
ant i body th different properties (see, e.g., R echmann, L. et al.
(1998) NPPWe332: 323-327; Jones, P. et al. (1986) Nature
321: 522- 525; AQaaxeier exBmpkef foal(}l 1 é.rﬁﬂ@)acl&’resrdue MA(withiB BRAcA Vu iSeergihing. A

No. 5. S s ekl B Etesnd v S il L Ts A0S % nefBLRD)
Acc o rfgqnyewoelmzlrr;esreq@mﬁeén thensemmetqqpégvmﬁselfeﬂmlpersrdab fi&l af GR31of

i sol at edpQNQeh 61'Blan 3O tiLOMWatOP R GiRhe B HHhd) BuRR L RRhOL G odies
conprising a heavy chain variable re i on conprising CDR2 and

CDR3 sedfieHeriBtepbhin hespigrpanedi s disded®sequence sel ect ed from t he

T T I e I S Vo W T T P
an ; . ; an,

r espect i YRIRE SR '%BHTS%Q% e ematiie ‘?%@*P% ﬁéfeﬁnéprﬂgeeﬁegls BT Ebro

and £DRZemarjhe fraasvotionpivh sqngicato éheir germias ehnfigatdnclor oainlef reddve o

G- %1 R S0, BF 4350 i Mt g G GOt

r es pect i ‘ibe¢kynuta’rddu entibgdiesaremhoiitieniedty b crrompessedtiy thisHlisshaturel .  CDR
sequences of M@cﬁé:%ﬁhgl@%ﬂ P&ﬂ'aﬁ&o' aQdemsrd?u%7#67 2hRnin FRBLo . 333433% yet

may 10 contain different franework -%UGHCGS ronrthese ant | bodi es

Such fr atkaRss RS Badena die oRFPRIIELY 3o B icauases i apmbergisieabas e or

publ 3¢ he@dukehe fanensk £hvh sdofdictsds 1@R ganline cafipiraRdyfof 8RARPREFLARGES -
For exanple, germine sequences for human heavy and ight chain
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usi ng one of the sequence simlarity searching nethods called the
Gapped BLAST (Altschul et al. (1997)Nucl eic Acids Research
25:3389-3402), which is well known to those skilled in the art. BLAST
is a heuristic algorithmin that a statistically significant

al i gnnment between the anti body sequence and the database sequence is
likely to contain high-scoring segnent pairs (I1SP) of aligned words.
Segnent pairs whose scores cannot be inproved by extension or 5
trimmng is called a hit. Briefly, the nucleotide sequences of VBASE
origin (http://vbase. nrccpe. cam ac. uk/ vbasel /| ist2. php) are

transl ated and the region between and including FR through FR3
framework region is retained. The database sequences have an average

| engt h of resi dyes. | i cat e, sequences. whi ch are exact , mat ches
ove? th@féﬁgi?iﬁ?eﬁ@ﬂﬁ.%?Pfﬂke ?B?E@nggg%P@nﬁ g o Hhey eaPt® f or
pr ot ei nSbagkmugted rantiprdieg mamistineadad tnbd dncalafasdsd by thistdhsldard 10
paranmeters e i filte i.ch,i.s r.ned off and
the substit u%?%ﬁihﬁ}a{kr%{nbg’\gf) P%%E%%ﬁ%%é{d Feip ee;%zg (%m t‘h' %P (gt\}ﬁji‘l ¥ 313)91%5‘71%"1 ng
sequencevhamesthie sesidiih & thaedneaondieg Ye §tié zeadina squéncaiss titedne Toakturnsi x
framss adsdlfohl 28 WdibholOr SEAPAAHMN St rkddE, FRECHINI SAGRA o
dered the potential Rit. This 1s1n

t he database sequence is considered the potenti |

turn colfi ofig VusifrEd tande Shaskorutpedfroaniselprcinstis thrappine hSuch Spaskmuptated’t he
ant i bodyn@Raens Bisd Rtedddd (ShoendohbARE! BHis GRABRILS those 15

transl ations . to the VBASE nQigeotide sequy ncei d¥nanicalky transl at ed
in all six fhfreder examplerfon 175, apinp;agid 1eqidue 23 Vit fRY of Mrds pahitfes
bet ween vihaeasahiks rdatidly ingBpsaapendaipdvii He gafmliheieuetat in g ey ao réth@ the

entif.e l.ength,of .the s T jtives.(identiti.es
Sbellt S Heid 1S BAS: coltife RO e bl e B0 £ FRE AL
gui ded e Yinef BEOSENER “chyniated]) thiomvaling toi sleninkf Stdbhebagktiubedy amibgdience

Mt CNES ofiko BhiedibPiotRLARADRATIURNRRALL N SATe | dentity, the 20 hi
wi th nost positives wou be décided to be the natchlngRsequence hit.

Preferred framsawhe sewplenfss!Gldr anie ol eosislug i | (oline ERDf of Wikis 2

di scl 0syhsydlRint MSRad thdtes@t®inShd sirletioRdihy Ve A kenlitdselRee is @UBMY K
sequencés used by sel ected anti bodies, of this disclosure,

. ) | €.g.,.
si mi 1Par Yegetmdhs Aamepogoregion, Srayares te Sl epradige ¢ PRI exsyples Frdes
the VH 39573 FRiaskienk denienae Se (‘Sh@uuteOfiom?phenyislitite foherig@msueed

Vu 3-9/03-10/ JHeb f. work 2 uences (SEQ I D.NO . 53) and/or the

VK A27 Pg%%#%\‘}\%{g ?&é‘?ﬁ’geeéré’s?{%? é@%&" .“"%‘2‘%"%%? or%%%@“é mbi ned VK

L6/ JKL fr anemm!axboﬂs_eqxwm@e@r_(lSEQ arinoN@id BSjua i@ dwilkin FREY eff Yied a valine

monocl o r;'iﬁf’Herf:@"tus l?&%%gﬁl t%{ﬁ%@épws! %’f’}u ! =m“ry;g ugrlc% is%ne?%%et@ﬁqhem
I C , ah

sequences and the ¢ : 3 sequences, can be ‘grafted
ont 020 r ArrERBSPTK rediqyi s6aNsneeh it theiapamling sonfipuretipn Air exameplee prsiduci& 708 AR2 pHund

in the ggrv bings1i NENYOaGLiRRiMIdR f8RNGRIIHS BMbwMieC Rult®adkhRIRIO bibaBies
sequence ve or the CDR sequ can be grafted onto franework

regi ons afagﬁgoliktmﬁfoﬁeﬁﬁ‘@mpassed y%:rlls? t%.ssclosure.

Anpcther type of framework medification involves mutating one or more residues within

the framework region or even within one or more CDR regions, to remove T cell epitopes to
25  thereby reduce the potential immunogenicity of the antibody. This approach is also referred to
as “deimmunization” and is described in further detail in U.S. Patent Publication No.
20030153043 by Carr er al.
Engineered antibodies of this disclosure also include those in which modifications have
been made to amino acid residues to increase or decrease immunogenic responses through amino
30  acid modifications that alter interaction of a T-cell epitope on the antibody (see e.g., U.S. Patent
Nos. 6,835,550; 6,897,049 and 6,936249).
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or nore nutations as conpared to the germnine sequences. For exanpl e,
it has been found that in certain instances it is beneficial to

nmut ate residues within the franework regions to nmaintain or enhance
the antigen binding ability of the anti body (see e.g., U S. Patent
Nos. 5,530, 101; 5,585,089; 5,693,762 and 6,180,370 to Queen et al).
Anot her type of variable region nodificationis to nutate am no acid
residues within the 5 VH and/or VK CDR1, CDR2 and/or CDR3 regions to
t hereby i nprove one or nore binding properties (e.g., affinity) of
the anti body of interest. Site-directed nutagenesis or PCR-nedi ated
mut agenesi s can be perfornmed to introduce the nutation(s) and the
effect on antibody binding or other functional property of interest,
can be evaluated in in vitro or in vivo assays as described herein
and provi dednjadditipreoraigmpiiedo mpgiraiany padsoridiey he fiavewaipdi EPBatsions

(as di sGHpseds saNscibSrd iy b@Eﬁgﬂﬂ&@@% indiiE Mfeﬁﬁ&g %\ﬂtﬁﬁ%hpﬁc Aglh0

acid substitutions, additions or deletions, but are typica

subst i t (YRIGHS fo RifsF @BY 8% more fypctigpal )Pf‘%%mﬁ%?%fhﬁ RaiEbogy, guch %oseﬂ%ﬁfé%hfmr our
or five compledee hisatiéh)i Fe aec% bmgh@ Mndbe aathgeﬁ-ﬁaﬁndeﬁtc Gt NGtofoxidith.

anot odi ment hi s ure i nti-08E
ronoc o irieert B ekt RS rY 35 BorenBrntd s e ghpersi ng
a heavy cbémicah meiti¢salh Be dfaclcé gi tbmammnw drbie n@dlﬁéabo after\is] g@aRiIaﬁcﬁg bt
conpri si n n ro roup. nS|st|ng
of SEQ It%%l\&ong% n?oig%h%g&‘éfjﬁr%%ﬂ}% q\% or a%%o‘&m F\E]%c%ac(’:efl esgequen?e AV ng
one, t walesctibpdé furfaen detegirbefow e nipksring pRresidilss ini theiFd waion isdhdt of tho B8 or

addi ti onge@ereapared to SEQ ID NGs: 11, 12, 13, 14 and 15; (b) a VH
CDR2_ region conprising an am no acid sequence selected fromthe group

consi&ting o cngryhodingoh the fignge region 9BCHI iy modified srch thatthe nmbsolgysteioe

S eg u;a n;: &eszcﬂeﬂa..\ﬂmgngar}egmﬁ 18Qiteréd) 6.8 inclefddl oPlectchdt® FNk BSHréeh & described

substi on ns as, ar

SUbSt LU 00% 1 0oheL 05 0 AR HLGNS o7 SATBALRS b8 BER LBNCE .10

seq ue nc ehirge repivh ©f CHl denalteled tq forepantiy) ﬁcﬁtatmgsanfblssﬁtﬁxd I3hINGE he Ay, chaRs

23, 24 %@%lgéeagéorgl - ?19 t@t?lng o§&g%§@8@ havi ng one, two, three, four
Substit [

or five amno aci ons or additions as conpared
to SEQ | D NOs:angther gagbodipgnt, the F&d@gﬁﬁcglqndf)f an apbodpiRimuiatgd tndegsagsribsi ng

an am nooﬁégmapmf ﬁf@% %caﬁtmge%wsﬁe&ﬁs% Nhe OF RI4R: £ARS L3d @G anEQ

| D NGs: an am no aci d sequence having one,

two, th rléféoduereé arrto éhe @%@Ha fomain dusrépes rrgiop; of e Rsridnge Jpwent gieh Bt the

antibody has impaired Staphylococcyl protein A (SpA) binding relative to native Fe-hinge
domain SpA binding. This approach is described in further detail in U.S. Patent No. 6,165,745
20 by Wardefal
In another embodiment, the antibody is moedified to increase its biological half life.
Various approaches are possible. For example, one or more of the following mutations can be
introduced: T252L, T254S, T256F, as described in U.S. Patent No. 6,277,375 to Ward.
Alternatively, to increase the biological half life, the antibody can be altered within the CH1 or
25  CL region to contain a salvage receptor binding epitope taken from two loops of 2 CH2 domain
of an Fe region of an IgG, as described in U.S. Patent Nos. 5,869,046 and 6,121,022 by Presta et
al,
In yet other embodiments, the Fc region is altered by replacing at least one amino acid
residue with a different amino acid residue to alter the effector function(s) of the antibody. For
30 example, one or more amino acids selected from amino acid residues 234, 235, 236, 237, 297,

318, 320 and 322 can be replaced with a different amino acid residue such that the antibody has
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additions as conpared to SEQ ID NGs: 26, 27, 28, 29 and 30; (e) a Vic
CDR2 region conprising an am no aci d sequence selected fromthe group
consisting of SEQ ID NGs: 31, 32, 33, 34 and 35 or an am no acid
sequence havi ng one, two, three, four or five amno acid
substitutions, 30 deletions or additions as conpared to SEQ I D NGCs:
31, 32, 33, 34 and 35; and (f) a VK CDR3 regi on conprising an am no
aci d sequence selected fromthe group consisting of SEQ ID NGs: 36,
37, 38, 39 and 40 or an ami no acid sequence having one, two, three,
four or five amno acid substitutions, deletions or additions as
conpared to SEQ ID NGs: 36, 37, 38, 39 and 40. Engi neer ed

anti bodies of this disclosure include those in which nodifications
have been made to framework residues within VH and/or Vic, e.g. to

i npr ove aprderpt affinity fosancffegtprelizand pWodipins Sheapigandiindingsabiiiy of thewarsnik

modi fi cabiag. @ﬁeeeffg?fgﬁlgﬁﬁﬁ {88 @8l N RIVAORCRE e;tam@eozn #d¥eceptor or
anti body. For exanple, one approach’is to "backnutate" one or nore

f r amewortRe %g?nem@@t PB“I“H%WE?B? r BEHIRERFY!S Jercbid e fabgtdawilan Uy Ratent
speci fi qfadsl 5/624@D1 ajatsgda@gjgo b&ﬁby hg,&?]lcmae; gone sonat i (r:T1 mut at i on may
contain fra r esi lues that differ, fromyt ermi .sequence
Do ch t et Pee drarre/Bhe S R A b s e $1leg
by conpaani G@P. tdnebe amacbbdiyh § didfernoarkind B:id egidenmels thhtothe heibgdyr ink kifkeed

sequenc [.0 t =k OF
1011, aemélrgllob aCI rdg)é Ité Ged® cS} éb?ﬁgxﬁ] émﬁ% n}/ﬁ?pe?dent ?}’10128}{101 % This
wher eas appm@hnse@ﬁ%ﬁ@@ ip lﬁlrﬂlﬁedet?dm ESptatedi Ngs d,1341554b311dug@tw #he sequence
is a valine. In TR0l Mbfpib e fof HTRNKiK, L&D Ee@ﬂue%e{ﬂﬁ&ﬁ{‘%ﬁﬁo %8& pi\iohs 231,

gennline configuration, the somatic mutations can acl cnut at ed

to tie gofAPq ﬁ%ﬁlg"?dlﬁ‘éﬁéféblb%ﬁef the pbikify ahibe autibadst ta figicpmplement. nﬂ%@;@weréi s
0][ Eglf-l 1&&56;&@&&1&3&?@@'@?@&@&1@v\(@gagzgssrsss%mrémt of FR3 of the VH
(0] can pe mut at.e aaneoval

backmit o et PR NS e Eergm s oAb rotee ibne P spsvoay . ¢
di scl osutfigliate antibodfSlepanddnh esllulax ayptbdcityf @QDCLY laﬂd,/orammfemcthdafﬁmsy afuke #81
(wthin FR f VHis a rilne\/\/nereasthlsr u
or s o R Rt g ool by ol S 88 ditho of 3t HeSloBide MBaions:. o
f r anenoresr B9) 8, FOLRENTHEs 2150 256 858, 2@‘3311’6‘&2(5%3 zﬁmﬁo e AXT6 RV, T80y 283,
exanpl e, f t af,ed"
from)argl ni nﬁ% #’%1293 Zﬁgg%ﬁa%tbgng\r{\bﬁ’g?{éé&ék’ﬁggﬁgsﬂg‘?ﬁgaﬁ% %
i nt ende&%&ﬂﬁé@n&%‘nﬁséﬁdﬁy 3340385, 385 BRH SAP.860, 373, 376,878 51931 Hi8r 389,

exanpl e,39g04141 30140 295! M0, BBl G378 61%%9#%%5; Epirdabik 13 ERAbedrdrid BCAn
aspar agi ne’ whereas this residue in the corresponding VH 4-34 ennl i ne

sequenceP‘-ibbcaélmSEfq PY420TyH by Brestat gieqvere e bindingoitrs enelifiesn 1e@yfehedds t o
t hel y§_@f‘£dd%kﬁth'a&nbeeﬁ %apfe)&%@ Ivamfse@tmra%%@ baﬁmg%eqieert he
VH o D 2 ‘can backmut at ed rom asparagi ne to serine. Such

"bacl an Lfieéﬁf@eﬁ (seenthigseR &ser¥- 4200156 Biglt Eiethe 61659 15E608h cOneHIfS BWHUGHF 4 hi s

di scl os ngto§111ons 256, Aso a3t Ret, BxamRl 39 Lak BéWn (@ HNBve bindink 881 FEIH 67
(within Hi's a valine whereas this residue in the

corres pohénltmglalw ﬂ& HBoyjiag rophisaticaoraiEs Weie VP He ippmre rlfmf?éﬂ biutingp

return tmsM@mmA@gmr\sz@@m@@@m@gémgmﬂ@m ne
resi due #67 VH of 2A7_can

conf hguratl on, for egg é’g R%
cknut afigil aFlPtB‘?ﬁ pdiment the ghiensy/ption of pmantt %‘b(dﬁm“ ifeq- i expmalpy
ant i bodi gsagh@laddseitony eadeehade (ethe AsBaRAsEe dlylyylkdting. diysehiasiarden
be altered 1o, for example, increase the affinity of the antibody for antigen. Such carbohydrate
modifications can be accomplished by, for example, altering one or more sites of glycosylation
within the antibody sequence. For example, one or more amino acid substitutions can be made

30  thatresult in elimination of one or more variable region framework glycosylation sites to thereby
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As anot her exanple, for 2F9, ami no acid residue #28 (within FRL) of
VH is a isoleucine whereas this residue in the corresponding VH 3-53
germine sequence is a threonine. To return 5 the framework region
sequences to their germane configuration, for exanple, residue #28 of
FR1L of the VIl of 2F9 can be "bacl anutated"” fromisol eucine to

t hreoni ne. Such "backi nutated" antibodies are also intended to be
enconpassed by this disclosure. As anot her exanple, for 12E1,
am no acid residue #23 (within FRI) of VHis a valine whereas this
residue in the corresponding VH 3-9 germnline sequence is an al ani ne.
To return the 10 franmework regi on sequences to their gerrnline
configuration, for exanple, residue #23 of FRI of the VH of 12E1 can
be "bacicputated” fromvaline to al anine. Such "bacicrnutated"

ant i bodi E4miafte ehycetylqtion ehéetisiteo Buchergdisniyiation dnalyinartriss tti affhins of te

As anot h@ciubeasamal BitigenOr SublGhd apSBadAGis ASdcAbdaeRl GG Adad Wb S, “pdp't:éﬁilix\?ﬁf
VK is anggﬁg%g ggﬂge whereas this residue in the correspondi ng

A27 ger &4 W86l by Goeldli ne. 15 To return the framework region
sequences t o Adugtiohalyesrhlted@ti@Bn fah g&iﬁlﬁﬂdb Qdan bk Ghade )Qﬁdirmaﬁ an ra@8kd Upetof Of

FR1L of, t ut d' | t
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Anot gel’ tlﬂﬂl?scﬂafsué ncamww ptodiieeelas dn€iBddy Mithi altred g’l?cﬁasﬂhioﬂt FHGex@Afle Qe 40T €
resi dues .wi regjon o ino
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i mu nogemccsyttgansféraieh $uczhrthat bmdnpdwér Bipgesged pn GadVis7D4 Md78D andelfieT00edll ligesas
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6, 835, 55Q¢scibed X/ cll Sn@RGth & ABERAD)y disrupted FUTE Qéﬁdl whiel eQéoded Eeﬁlé’t@ﬂ' ve

to nodifications .n the frane antjb es
o i BRelra, par dsy Hibos bt B Al dEe e oA RGeR ()
the P8 r egludng orte)ipimcthgd e alphaall ¢ bmdoeleted enzpme. eHinaie tal. @lha desprilepe!] linas

of the aghj , n
receptor bi ngg)r% Ig‘ﬁg&@ : %ﬁlﬁf*’g@%&g‘ Jﬁ 3&%%0 ﬂ%ﬁ%ﬁ@ beahnl o’%e%at Bids t°%§
Fur t her mbe regioagt %}ﬁ@lﬂt@g@yor@fnestnm havelths enzymg p@vm‘yl’or@mm rﬁambfgloma cell

modi fi edhﬁ@YﬁE/O (RIECURUTESD. @m&ﬁéau&pw oﬁ@sgmyﬁﬁes@at dedGiieds {diabhe
anti body) or be nodif to alit‘l r |ts ycos | ati on, again to alter

one or nor® fethdiFo ﬁ'&‘f”‘p?"&l&e?"’ft gedyged t ity i |a%°c§yfu°1§§c Spnghgdipked
enbodisne B&Boﬂysraﬂﬁ%%lrEMIﬁng i Hypofubeilatat @ilti%ﬁie@!&prég&ﬁ iR YADBAst Bl @5

emhod moAE? S il d® PR of Phay Crer g PG A Poegion vger

of cyst e|99v’é43’4éshyd&hﬁmal a1 al. Rleschibazgell rlmga aninegediot ﬁp&@h glecogrotein-mediBaged
or decre pr.Qa spnde )
5. 677, 42895y B eBrRBrar Ml BoACREhIRGHa iRl It Grali B0 IR
hi nge r egm&ndle\‘c expresseil dn e tenginagred well fipgs eé{kléﬂrpiceeaseﬂ aistdting QlaNag sestrindsy
of thy | Lghi a0k iﬂ‘%ﬁ’éféés&hﬁbé@ a@fvity ‘Bf{h@ GhERIE: QLo eﬁs%ctﬁrﬁﬁﬁ%&wﬁfm) Nat.

stability of the ant Iy I n angt her enbodi nent
Biotech. 17:176-180). ARtematively, the fucose residues of the antibody may be cleaved off
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20 by Ward et al. In another enbodinent, the antibody is nodified to
increase its biological half |ife. Various approaches are possible.
For exanple, one or nore of the follow ng nutations can be

i ntroduced: T252L, T254S, T256F, as described in U S. Patent No.
6,277,375 to Ward. Alternatively, to increase the biological half
life, the antibody can be altered within the CHL or 25 CL region to
contain a sal vage receptor binding epitope taken fromtwo | oops of a
CH2 domain of an Fc region of an 1gG as described in U S. Patent
Nos. 5,869, 046 and 6,121,022 by Presta et In yet other enbodi nents,
the Fe region is altered by replacing at | east one am no acid residue
with a different amno acid residue to alter the effector function(s)
of the antibody. For 30 exanple, one or more amino acids sel ected
from amiviog adiebsidess iegmiss. R expgly, tEdecosiiat alhed, fupsigese 3movah fogab

can be rg Au@m&nmtﬁobd@s@séﬁt&swt e?‘HJ mm%wnﬁsa §$l%2~‘3 ch that the
anti body an altered fini tgp@leﬁg?an ef fector g_and b t retains

the anti gen Wﬁ@?fﬁ@%ﬁmnﬂf thgf an fé‘ﬁt‘haéllﬁ‘ic’%@?late e thiy farlespre is

I i gand t&gﬂ&ﬂoﬁhAﬁfahhﬁﬂdsr)SaﬂI&;ﬁé)ﬂﬂéﬁd ﬁﬁékab@}e, fr;aéasexﬁrﬁiﬂl@caa@ gF@erum)
recep% or ent . of co

descr ‘ﬁe “{‘}ﬁl?et FWEE Oéé}g,fngng ¥ 19,78 C'Ig?ftr% ‘tnhkﬁ)c% or gra%%ﬁptgﬁo Appcally is

5, 648, 26Qactedatith ﬁb}ye&ﬁ}]&ﬁmlycat (PELS), sbdhres anctiiverestexxarmlekyde derelame of HEES,

am no aci ds sel.ected n i i be
r epl aced R AT ?nfvét}l%hn?neg)?nkﬁ% ng ggwﬁ]gg\%c%g&tsag%ﬁ % ﬁg%n ﬂf% % LA @P
has al t efrache@ Typbirtsdithgpanidiay is carfad oy Gs alab@ﬂatlgmwc@@rﬂslaem@mahon
depende%ach& %%'rgacwe ﬁé@s}}oze&b b aﬁpsﬂﬁlg%%ﬁ@re‘aéwg %&E-gm brnynﬁeﬁ t her

detail in dusogi e at al anoﬁt her

exampf e, USHhEErRR, %ﬁe@i aﬁﬁlwéaykee? &Moé i &ﬁ@éewteﬁwpaﬁh%o%%? Hmabg ¥5%ns
231 10 @BRchave3Beed M@edatbttﬁfiﬁ(ﬁzé &h&rhﬁft&@( sﬁhta@l’mcfnhQCBUM)l dlkcxja-f ortdﬁﬁoxy—

ant i body X CO Thi.s escr.i
PCT Publ?%ﬁyi?ﬂe% ¥1eps S5 gﬁ%{e & ache ame bﬁg mefltsano g?dy 0
exanpl e, bd ﬂagylﬁai .3 egagiycosﬁatmlﬁadgd Methodsnfor mslamgipeataim drg knpwnﬁn ﬁnhert
anti body t d| at.e.an fe C X t4 (
and/ or t%“dl %‘egﬁ%%éﬁ'fafng%d%%?ﬁg % Tgﬂan bog§0rf%%8§g %9 1?ge(?’ept
by nadli fytsmgzumealomdrﬁlir(é‘wéﬁ%by Iahskwea@l the fol | owi ng positions: 15
Publ i cati on WD 00142072 by Presta. Mreover, the binding sites on
human 1 gGlL for FcyR1, o o e

Methods of Engineering Antibodies

As discussed above, the anti-O8E antibodies having Vy and Vg sequences disclosed

herein can be used to create new anti-O8E antibodies by modifying the VH and/or Vx sequences
20 or the constant region(s) attached thereto, Thus, in another aspect of this disclosure, the
structural features of an anfi-OSE antibody of this disclosure, e.g. 1G11, 2A7, 2F9, 12E1 or
13D12, are used to create structurally related anti-O8E antibodies that retain at least one
functional property of the antibodies of this disclosure, such as binding to human O8E. For
example, one or more CDR regions of 1G11, 2A7, 2F9, 12E1 or 13D12 or mutations thereof, can
25 be combined recombinantly with known framework regions and/or other CDRs to create
additional, recombinantly-engineered, anti-O8E antibodies of this disclosure, as discussed above.
Other types of modifications include those described in the previous section. The starting
material for the engineering method is one or more of the Vy andfor Vx sequences provided
herein or one or more CDR regions thereof. To create the engineered antibody, it is not
30 necessary to actially prepare (.. express as a protein) an antibody having one or more of the Vi

and/or Vi sequences provided herein or one or more CDR regions thereof. Rather, the
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20 FcyRIl, FcyR111 and FcRn have been mapped and variants with

i nproved bindi ng have been described (see Shields, RL. at at (2001)
J. Biol. Chem 276:6591-6604). Specific nmutations at positions 256,
290, 298, 333, 334 and 339 were shown to inprove binding to FcyRI ||
Additionally, the follow ng conbi nati on nutants were shown to inprove
FeyRI I | binding: T256A/ 8298A, S298A/ E333A, S298A1K224A and
S298A1E333A/ K334A. 251 n still another enbodi nent, the glycosyl ation
of an antibody is nodified. For exanple, an aglycoslated anti body can
be nmade (i.e. the antibody | acks glycosylation). dycosylation can be
altered to, for exanple, increase the affinity of the antibody for
antigen. Such carbohydrate nodifications can be acconplished by, for
exanple,iE%terln&)one Qr nore sites of glycosylation within the

anti body "BSTRFHMR Eontangd 1 the ssAvencefilds wied apihe stavingomateriall toserbae A tsrchoins
can be megdser8idn’t eqientefsy deriveil frol thddripahi gaquegée(sggﬁa Bn ﬁ{p&s%co\lﬁ b RRkEn
regi on fr éﬁs?&ngcgds% a}'& |ron |tes to ther el i m nat

gl ycosyl a Fodant xpressedes 2B oSy ati on nay | ncrease t he

affinity of th@ﬂdmgbb@davloth@‘ren&mhmgﬂnﬂusSischs@praﬁﬂﬁsaaﬁ&ﬁmdd% Adgd

in furg h%ﬁ@@ggﬁt{boaﬁogp SIn%Datent Nos. 5,714,350 and 6, 350, 861 by Co
etal. Additionally or tefrnatively, an antl body can be nmade that has

an altered type of? SIDTQYI%E)s@IadW‘UWhms ughiblagegorhanibddycamyica ttprising a
ant i body diami Rghch@duicas ﬁ&ﬁlﬂikt ﬁcoﬁ&&‘ﬁ ¥F sﬁé%‘g%ﬁss 1?t12aﬁ 3pLLPeLY,

havi ng i ectln C struc ur es

gﬁkéased bi ;rs[

gl ycosyl AePELE 8P If’é’%?bthbgé\"i’ Yeviging pr SRQEP NOs:ilfck7e ks & widQ0 ABUE
ability afCRRS SBblmdteeseIectS&lﬁ'bm(IBé Q@h;yaihggtﬁ;grmgg@ 1DATOENS, §2aQ3 B8 and 25;
accong i %13 @y T 1}190 %4% e % E the antibody in a host cell
with altere os aton rr%%‘?ﬁ 2 ‘Sﬁg’ Feg cWR‘W“&P dequence selected

gl ycosyl dwomothe E:acmcqmsstgnghﬁ\S@QomeNOi%ﬁ% @8, dvesdizp, 4 t]gRgrsgqua{ag sQafeqbe
used as hkgst e in es of this
di scl osur e&ttohg?# %ﬂgw %céé@é]ﬁ%t i E %yg%nj?hang%&“%} i‘és"‘fﬁ”&{l‘i%n.
For exanmpftiestedifiom tbeearpun qon‘é%mwnwiﬂ IDNET0 36,3753\ HE 4D,ack t he

fucosyl transf er asg) G@aghg Fldl8o c er as such
t hat 1z‘é’mtl bqdi, es eg, ) g% i.n tﬁ%n%o%%%ﬁ%ﬁﬁ dﬂJ %‘%(fgimvﬂa Fogi08
| ack PucGEPodnseaysa "‘rf"n SF e Fight chain wriabin eigs Rufibod \MsTOBCen dreis 7OBasERIES 4-

cel | |i neBersihgbody sequence; and

(¢) expressing the altered antibody sequence as a protein.
Standard molecular biology techniques can be used to prepare and express the altered
antibody sequence.

20 Typically, the antibody encoded by the altered antibody sequence(s) is one that retains
one, some or all of the functional properties of the anti-O8E antibodies described herein, which
functional properties include, but are not limited to:

(i) binds to human OSE with 2 Ky of 1 x 107 M or less;
(i1) binds to human CHO cells transfected with O8E.

25 The functional properties of the altered antibodies can be assessed using standard assays
available in the art and/or described herein, such as those set forth in the Examples (e.g., flow
cytometry, binding assays).

In certain embodiments of the methods of engineering antibodies of this disclosure,
mutations can be introduced randomly or selectively along all or part of an anti-O8E antibody

30  coding sequence and the resulting modified anti-O8E antibodies can be screened for binding

activity and/or other functional properties as described herein. Mutational methods have been
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15 created by the targeted disruption of the PUTS gene in CHO D4
cells using two replacenent vectors (see U S. Patent Publication No.
20040110704 by Yamane et al. and Yamane-Chnuld et at (2004)

Bi ot echnol Bi oeng 87:614-22). As another exanple, EP 1,176,195 by
Hanai et al. describes a cell line with a functionally disrupted FUT8
gene, which encodes a fucosyl transferase, such that antibodies
expressed in such a cell line exhibit hypofticosylation by 20
reducing or elimnating the alpha 1,6 bond-rel ated enzyne. Hanai et
at al so describe cell lines which have a | ow enzynme activity for
addi ng fucose to the N-acetyl glucosam ne that binds to the Fe region
of the antibody or does not have the enzyne activity, for exanple the
rat nmyeloma cell line YB2/0 (ATCC CRL 1662). PCT Publication WO

03/ 0358 3Esdsipedinglyt art. dios evainplesP @l Yehlication VEMOR/BRI7RO byt Fhert deercih® reathiads,
with redye %atﬁig'ah& bfechfde %ﬁlfégyh nﬁ%ﬁ&%%sﬁxg sheiidhliadeh ke gmgré‘gc ligation

car bohydrates, "al so resulting in hypofuc ation of anti bodi es
expr ess esanbhy o7 cowbmhoeéhereog sége%t%’@iysﬁﬂ're%@&canw WO @¥/074679 \p0azyr e .
Bi ol . ChgNiesMbef féBodiOiAlihg Blefutiiishhl €ALHMNMWE R 243diZe Piysidomndcapt

at describes ce|ll |ipnes engineered to express glycoprotein-nodifying
gl ycoby| Propesiss prqutaqdies o g
beta(1l, 4)- N—acetylglucosan1ny|transferase 1] (GhTIII)) such t hat

anti bodi es expr essgd 0, LG EALNSELAS, £eblaliRes FXDLL i ner eased

bi secting deNac s i rcreased ADCC
activity of tAmethemaspérddf dés (isdesusl Malmmmucémc adid (bBodys Mat encBleothech.
%Z irgaé%ﬁi’ dfufs"o?fﬁﬁsﬂﬁstcio&ﬁ% yThet‘ntllgeIE 4G8SHay t%%&él&ﬁ?h Woid {Lﬁs %P%béﬂqg%te@y

usi ng a TuUucosSI dgase enzyne. For exarrp
f ucod? daises pariibr- nuifiek erssulisiansialie pie dert. udgRyleicrasisl ig jiselated opR "rendered

anti bodi sﬁl%stﬂn-[@ﬂ é"n@nenﬁuﬁﬁedeiwaﬁtﬁoﬁﬂ-&lzé)celﬁl@Q@xﬁ neri§1015t5cﬁt§ c&%ﬁrmnants

e sEPostro Sl A5 3 e 5 b R ep iy G Db Fg,

exanpl e, tréafBdne %€ bdndinki coluagi chedmafograghy, sgarasd)gel electrophoresis and others well
kpown in the art. See, F. Ausubel, et al, ed, (1987) Current Protocols in Molecular Biology,

15 Greene Publishing and Wiley Interscience, New York. A nucleic acid of this disclosure can be,
for example, DNA or RNA and may or may not contain inironic sequences. In a preferred
embodiment, the nucleic acid is a cDNA molecule.

Nucleic acids of this disclosure can be obtained using standard molecular biology
techniques. For antibodies expressed by hybridomas (e.g., hybridomas prepared from transgenic

20  mice carrying human immunoglobulin genes as described further below), eDNAs encoding the
light and heavy chains of the antibody made by the hybridoma can be obiained by standard PCR
amplification or cDNA cloning techniques. For antibodies obtained from an immunoglobulin
gene library (e.g., using phage display techniques), nucleic acid encoding the antibody can be
recovered from the library.

25 Preferred nucleic acids molecules of this disclosure are those encoding the VH and VL
sequences of the 1G11, 2A7, 2F9, 12E1 or 13D12 monoclonal antibodies. DNA sequences
encoding the Vy sequences of 1G11, 2A7, 2F9, 12E1 and 13D12 are shown in SEQ ID NOs: 41,
42, 43, 44 and 45, respectively. DNA sequences encoding the V), sequences of 1G11, 2A7, 2F9,
12E1 and 13D12 are shown in SEQ ID NOs: 46, 47, 48, 49 and 50, respectively.

30 Once DNA fragments encoding Vg and Vi, segments are obtained, these DNA fragments

can be further manipulated by standard recombinant DNA techniques, for example to convert the
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5 half life of the anti body. To pegylate an anti body, the antibody or
fragnent thereof, typically is reacted with polyethyl ene glycol
(PEGQ, such as a reactive ester or al dehyde derivative of PEG under
conditions in which one or nore PEG groups becone attached to the
anti body or antibody fragnent. Typically, the pegylation is carried
out via an acylation reaction or an alkylation reaction with a
reactive PEG nol ecul e (or an anal ogous reactive water-soluble
polymer). As 10 used herein, the term"polyethylene glycol" is

i ntended to enconpass any of the forns of PEG that have been used to
derivatize other proteins, such as nono (Cl-Cl10) al koxy- or

aryl oxypol yet hyl ene gl ycol or polyethyl ene egcoI mal ehni de.
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ori gi nal pREOUENGEL §3co%ﬂgﬂ¥ehf‘gﬂt EIJZ'& oﬁ&&r{?’}%&eﬂﬁr Fhé QuerREINERGEHL Sknd S

pr epar ed and expresse
20  chain constant region genes are known m the art (see e.g., Kabat, E. A, et al. (1991) Sequences

of Proteins of Immunological Interest, Fifth Edition, U.S. Department of Health and Human
Services, NIH Publication No. 91-3242) and DNA fragments encompassing these regions can be
obtained by standard PCR amplification. The light chain constant region can be a kappa or
lambda constant region, but most typically is a kappa constant region.

25 To create a scFv gene, the Vy- and Vi-encoding DNA fragments are operatively linked to
another fragment encoding a flexible linker, e.g., encoding the amino acid sequence (Glya -Ser)s,
such that the Vg and V7, sequences can be expressed as a contiguous single-chain protein, with
the Vi, and Vi regions joined by the flexible linker (see e.g., Bird ef al. (1988) Science 242:423-
426; Huston et al. (1988) Proc. Natl. Acad. Sci. USA 85:5879-5883; McCafferty ef al., (1990)

30  Nature 348:552-554).
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Accordingly, in another enbodi ment, this disclosure provides a nethod
for preparing an 5 anti-08E anti body conmprising: (a) providing: (i) a
heavy chain vari abl e regi on anti body sequence conprising a CDRL
sequence selected fromthe group consisting of SEQ ID NGs: 11, 12,

13, 14 and 15, a CDR2 sequence selected fromthe group consisting of
SEQ I D NGs: 16, 17, 18, 19 and 20 and/or a CDR3 sequence sel ected
fromthe group consisting of SEQ ID NGs: 21, 22, 23, 24 and 25; 10
and/or (ii) a light chain variable region anti body seqguence
conprising a CDRL sequence selected fromthe group consisting of SEQ
I D NGs: 26, 27, 28, 29 and 30, a CDR2 sequence selected fromthe
group consisting of SEQ ID NGs: 31, 32, 33, 34 and 35 and/or a CDR3
sequence sel ected fron1t(f gro D conS|sthg of SEQ.1 D NGs: 36, 37,

38, 39 and 40; uctionor Mopgclonal Aatibedigs of tis disglosiseri no aci d

resi due wit h|Mbnbhmahamwdmsl1mAms)\wme@hus@t ai@@dasa& é&b@ﬁtbmaﬂw SREONREE
and/ or tpgm_‘f | %hal n vartjoa E on..a t| b e reate at
oase ontnide e Rk BlioRd L Eadcb A Rl et S s et e

ant i bodyC@éqbreimeoratsclmque of Bohler and MilstSin arﬁia}xﬁatma Izeﬁzwbar Ahlnang@gynanc

t echnisqu r d i
sequeﬁgegtgl %%Bﬁg&mﬁ éguhﬁéygﬁ??iﬁggpencé%ggﬁg(hﬂﬁ hﬁ@ggef ?Rgg%y
sequenc e(n§1)°°l°§al gribodhesn be anplpyed egnairal shmeogsnic Argsfashationef B dummhp@m
properties ofrpf heratd inpdd %ys?éi‘ﬂ foP P HRRiRshRedmd ﬁiﬁﬁﬁerhysti&? g éloma

functi onal ro erties include, but are not limted
hurman 08E® ‘PF 0 Rpmypse isya 1‘6'21 Wollsstaglighed Pr‘(‘ieii‘)re bllﬁﬂgmﬁ%wﬁ lRF'Péfr?O’@H@l
cel | s tradsiged R isvatibn 08 EmnﬁﬁiEthIEMﬂﬁ&d o Ehsidr 2P Edve s BE afthSPusion
alterﬁd %H%Ib dl%%m%gn e éﬁﬁgggﬁySIH st and rd assays available in
the art & SECTFT bee %EFEIH ¢hPR dFﬁB?E &¥PBrih in the
Exanpl es ( e. ghjmeric omhwyanizedatibedies obthe giesmyt amWs)caﬂ e ;ﬁquateabased on the
enmbodi ne

DMSend] off NGRS mqs% ol EHLD gsgaééw%sﬁa&%@ﬂb%%e fp én%o 8 0F g

di scl osure, nutations can e i ntrod or se |ve

al | or pheery a1d light shain immoglebylise ¢gn B@O%mdnﬁomébmmdemmdwbﬁﬁema of
resul ti ngnemmnﬁleﬁ Rdito @&Emﬁnamm%ﬁﬁommnbgeq%aé%ﬁ shiffardn el Ag

act|V|ty and/ or her_ funct | onal gertles as descri bed hereln.
Mut at ﬁonglp o%ttefpawgesh 5\9"937‘{518’@ to create a chimeric antibody, the murine variable regions can

be linked to human constant regions using methods known in the art (see e.g., 1J.S. Patent No.

4,816,567 to Cabilly et al). To create a humanized antibody, the murine CDR regions can be

inserted into a human framework using methods known in the art (see e.g., U.S. Patent No,

5,225,539 to Winter and U.S. Patent Nos. 5,530,101; 5,585,089; 5,693,762 and 6,180,370 to
20  Queenetal).

In a preferred embodiment, the antibodies of this disclosure are human monoclonal
antibodies. Such human monoclonal antibodies directed against O8E can be generated using
transgenic or transchromosomic mice carrying parts of the human immune system rather than the
mouse system, These transgenic and transchromosomic mice include mice referred to herein as

25  the HuMAb mouse® and KM mouse®, respectively and are collectively referred to herein as
“human Ig mice.”

The HuMAb mouse® (Medarex, Inc.) contains human immunoglobulin gene miniloci
that encode unrearranged human heavy (1 and y) and « light chain immunoglobulin sequences,
together with targeted mutations that inactivate the endogenous p and x chain loci (see e.g.,

30 Lonberg, ef al (1994) Nature 368(6474): 856-859). Accordingly, the mice exhibit reduced
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described in the art. For exanple, PCT Publication WD 02/092780 by
Short describes nethods for creating and screeni ng anti body nutations
usi ng saturation nutagenesis, synthetic ligation assenbly or a

conbi nati on thereof. Alternatively, PCT Publication WD 03/074679 by
Lazar et at describes nethods of using computational screening

met hods to optim ze physiochem cal 5 properties of antibodies.
Nucl ei ¢ Acid Ml ecul es Encodi ng Anti bodi es of this disclosure

Anot her aspect of this disclosure pertains to nucleic acid nol ecul es
that encode the anti bodies of this disclosure. The nucleic acids may
be present in whole cells, in a cell lysate or 10 in a partially
purified or substantially pure form A nucleic acid is "isolated" or
"rendered substanti a ure'. when urlfled .a fram ot her .cell ul ar
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usi ng stan ecul ar brolo qgques. 'For ant éexpressed
by hybri ﬁ%?ﬁn@he{le‘ g ol (9% J’Hﬁﬁﬁé""ﬂr@ﬁ’é{’f“%‘&yﬁ Bt ?%Ga?%%a&léﬁleédz ) d&oc
carryi ngybi ey S&Wﬂ@@mbm Ol 85, AD9S Rt irk Deskriban: 1117e1rzs;brﬂle@w) g: al.
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and VL SSRYERRES, 706 630765 7587, 2Ad: 0181:%;81421%1 2474 3881 2nde R0l to

ant i bodi és. se uences encod’l n sequences
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Vvil- e”CO%h&Smgé\'%el ; QT BBk 23 MRPHBIUEDY, abd dkeled B RBANHNOET PiYication

fragment enco anot her_ protein, such as an anti body const ant
regi on OW%O?/F@)? wldhidseagler . The term operatively |inked", as used

in this cont el futther) akﬁﬁﬂ@duin@geﬁﬁaeﬂnﬁabaﬁstetﬂa@x Predsig %ﬁm@f@mﬂmare

oi ned such that t Ci ences e
{‘ r agnent $°@ ﬁ‘&la’ﬁaﬂ?ﬂ candbel‘ﬁ P &8y %@ggﬁﬁ%gﬁ%soﬁéél\é\%?u%ﬁr
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operatively |linkin nQt e .
P o ng Hts b i Y HO IR BBl SRSl R AR 506,

sequencess, 50,384 arairf, ]lﬁé,a&%md%ahqnlamﬂant 10 regi on genes are known in
the art (see gpQ, er,Kaﬁé&mm% s¢ Eéx?(tﬁbmm( 128 %?WC@)&réa&néDf RUREELS

of | mrunol ogi ca nt er est, th I on U'S. Departnent of alth
and Hunarimsapesicyulin genwswrpa‘@ﬂ#éeam Bhakend @ bgpsedio g 2pIAS Eraa@tr?éﬁf ef
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25To create a scFv gene, the VH and VL-encoding DNA fragnents are
operatively |linked to another fragnent encoding a flexible |inker,
e.g., encoding the amno acid sequence (0l1y4 -Ser)3, such that the VH
and VL sequences can be expressed as a contiguous single-chain
protein, with the Nit and VH regions joined by the flexible |inker
(see e.g., Bird etal. (1988) Science 242:423- 426; Huston et al.
(1988) Proc. Natl. Acad. Sc!. USA 85:5879-5883; MCafferty et aL,
(1990) 30 Nature 348:552-554). Production of Monocl onal Antibodies
of this disclosure Monocl onal anti bodi es (mAbs) of the present
di scl osure can be produced by a variety of techniques, including
conventional nonocl onal anti body nethodol ogy e.g. the st andard
somatic cell hybridization technique of Kohler and M| stein (1975)
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regi ons f t in
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(1995) incomplete Freund's adjuvant. However, adjuvants other than Freund's are also found to be

effective. In addition, whole cells in the absence of adjuvant are found to be highly

30 immunogenic. The immune response can be monitored over the course of the immunization
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5 Intern. Rev. Inmmunot 13: 65-93 and Harding, F. and Lonberg, N
(1995) Ann. N. Y Acad Sc!. 764:536-546). The preparation and use of
HuMab m ce and the genom ¢ nodifications carried by such mce, is
further described in Taylor, L. et at (1992) Nucl eic Acids Research
20: 6287- 6295; Chen, J. et at (1993) International | mmunol ogy 5:
647-656; Tuaillon et at (1993) Proc. Natt Acad. Set USA 90: 3720- 3724,
Choi et at (1993) Nature Genetics 4:117-123; Chen, J. et at 10 (1993)
EMBO J. 12: 821-830; Tuaillon et at (1994)J. |nmunol. 152:2912-2920;
Taylor, L. et at (1994) International |nmunology 6: 579-591; and
Fishwild, D. et at (1996) Nature Bi otechnol ogy 14: 845-851, the
contents of all of which are hereby specifically incorporated by

reference in their entiret See I her . S. Pat ent, .Nos. 545, 806;
L0, Bematoas] pih plass sapnies SEmB ey 0 ST BY g5 034 b 4B Bfea

S5, 814, 31@s béscﬁ&ﬂedzt%eemmans IRy thAQfFiciahd titre oft mtiOSMhlamean dmchuikegjobulin S.
Patent No. . 5,5 7 to et at ubl. | i :

92/ 0391 &3 Wsﬁgﬁ%‘g’ﬁ?“s (Wéje&%‘ﬂ% gaam Bhpip, T 7ML @;ﬁ@%@%@%@%ﬁ&gﬂ% %0
99/ 4596 2antigdnl3 diags Hefndoerfica mol tagval efife T Hulsleknseted Gt 2dblusioys forigaqy 424
to Ko rm'm%%nzg} g may a{lc!&t{]%adggﬁl?@lﬁe@ ERALAS Q}ml Zbﬂﬁ@réxaat?ﬁbﬂl?%ﬁﬁm%d fohi s

di sclosure can nouse that =Ti es human

i nuMmog| ebhdntigens Eeﬂilglﬂ beth H8ie7 ﬁm%?ﬁi@@é reainsaie uet aHerrm ddiey 4 BiRl%s a

20 mouseyfha traﬁé%fe'd%nﬁedmwm&ﬁm 52ml4@9 5ddaREGE0 2 oEPTT Publicktisn Wo ght
chai n transchronmosone. Such m_ce, r ef Bﬁd to herein

mouse”, WO1¥sspechisd. il adfiifion; toth I’hcqgéﬁ‘d 13 %fﬁeﬁ%cawag'ﬁé Q@f% 2
I shid a €dingh mouse havfﬁgl twb dfff&fehh&hmn Bd-at/jﬁ chai tavgrehas AASHENCEl 23 nhlehatively

2t dho GaHege el R meE ST Cate s Borane Y LR Qe 7

For 25 emﬁp’ﬂe an alternative transgenl c systemreferred to as the
Xenonmouse (Abgenix, Inc.) can be used; such mce are described in,

for exanpl egerehaion 8iyBALoME ProdfirBIRub 8 Bionbelbhébadibbdiedof Ik ﬂtﬁ‘ﬂﬁ}}r 6
150, 584 and 6, 167,963 to_ Kucher] a&pb et at %/br eover

3l tt@r rgl sclos

t r anschr omos 3% 2enefate rhyPridapes SFAGUENE, PURAD; HERog Hadrfmﬂ?ﬁ‘ﬂfﬁc?él BAtT R 9%nes
are avai &ﬁéﬂb@tds[ﬁn&/ﬂﬁlﬁ{ph 8¢l clia Frobeimisedbed aiceatas dedniited08E fasetlitbadi es
of 30 _this disclos exa st vy
chai ot r aﬁ?éc@ﬂ?ﬁm%r@z%?ﬁaﬁg trjﬁ)naasnaqléﬂs?i‘?‘y& El‘rér%hltﬂ g%ﬁﬁ’l%? gﬁ%ﬂé’ﬁ%ﬂd&%

r ef er r ed cdnObeagret@ foi dte” proranﬁdmeofmztn-ssmﬂi: sniibesiosr cFogeammRle eingiencell
Tom zuka et al ! Y/ ber
anot her SXEHPE &%@982 8)?‘[,1’? P’tr? %urran ﬁ e oan %Se% toz@m&gﬁwn& °

eavy and

transchr oﬁw&msmm e mdésxefr‘ e ATGLORE 8D V(l%nﬁ% ‘«’/FaG e%‘te&‘i‘a“"ely’
(2002) ug 1eﬁlgﬁtsﬁﬁ££s%n%if s@&n&@&g&%&s a6 iG@Nnie yRedat be fBddS® an
Tl

anti - 50 odiés of th di sc| osure. | onal

O
ANt 0T SR G STR AP BE e A el Ban olsridn AP e PR oG Fethod
di spl ay nmhhedstd EﬂseSl@fgeemxﬁb@r tallbfiasion elsctoporhionélytd Pm!mﬁrgﬁncﬁsulnpn Glen

genes. Such hods. t @are
Gt abi 1 o N, U e D] SR 3efly LAGA HARSh Bl O Eae,
5, 403, 484plioaed bp aSwb, W8 itogbdtisn neﬁelqetweameduww Sontgeipg A% Nefsl baying 3908

d i Tigen
2”172 ?g%ﬂ?i 1%&%4? éﬁ%""f‘m B85 gpdﬂb@ c;ﬁ,a*rmlé:a) %Q?dmoﬁecﬁﬁ@d &983 ﬁﬂ% 2

et at Pat ent Nos.

6, 521254 04JGES) 5 ADVEM (Me@etgchail‘o% @%@2@11%11%@“@3%9’88'@@@%@@ PR hs
et at i U&l SCE%MQ@E@' %mtmm%e&p@mm ,S0Rb/EC lgaﬁdﬂﬁem%g 1T be
repare m ce_into ave bee
Iroecgnst i t(ﬁ’tg@@b 7183t A%erﬁi!ﬁ‘i%ﬁmﬁﬁ? ll'gd%;]gsr %8%2’8 @J%e%lﬂlemﬁ Hert thQ}e“c:P
upon i My AAT IO fplaGdCkHTHT e Iaihvidudiesdlsiche then he sd@nedaBipia, or BASS for
Patent N L5 0,516,905 200 2,508,761, bLMLLSRN oo Ak ol AT LO0F

of Human JugeRfigRdelonal'lg are used to raise uman
ant i bgali gmsitfe trhibsdieli ac DB necombinut h:rwzx &y FASher omAbE wossing eeily for

53



20 Nature 368(6474): 856-859; Fishwild, D. et al. (1996) Nature

Bi ot echnol ogy 14: 845-851; and PCT Publication WO 98/24884 and WO
01/14424. Typically, the mce wll be 6-16 weeks of age upon the
first imunization. For exanple, a purified or reconbi nant
preparation (5-50 i.g) of O8E antigen can be used to immunize the
human 1g mce intraperitoneally. Detail ed procedures to generate
fully human nonocl onal anti bodies to O8E are described 25 in Exanple
1 below. Cunul ative experience with various antigens has shown that
the transgenic mce respond when initially inmunized
intraperitoneally (IP) with antigen in conplete Freund' s adjuvant,
foll owed by every other week IP immunizations up to a total of 6)
with antigen in inconplete Freund' s adjuvant However, adjuvants other
t han Fr eexadipl GHE-QfEstrnflotied cdlls, ieFAECS.e Cnicy extersive dafbiiidonangrowsh aleirs,
celI's i nplehemaBSNGRREd @SQMHV@@} l@f@dagg upgl fgn Qéngﬂ% %y??r%omas can be

i munogeni ¢, The | mmune response can be nnnltor ove e course. of
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et ont N g IR Tach i, Rl 6 o BRBAE, B2 Bk Goltintsy T
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5 to generate small anounts of antibody in tissue culture nediumfor
characteri zation. To purify human nonocl onal anti bodi es,

sel ected hybridomas can be grown in two-liter spinner-flasks for
nonocl onal antibody purification. Supernatants can be filtered and
concentrated before affinity chromatography with protein A-sepharose
(Pharmacia, Piscataway, N. J.). Fluted I1gG can be checked by gel

el ectrophoresis and high performance |iquid 10 chromatography to
ensure purity. The buffer solution can be exchanged into PBS and the
concentration can be determ ned by 0D280 using 1.43 extinction
coefficient. The nonocl onal antibodies can be aliquoted and stored at
-80 C. Generation of Transfectonmas Produci ng Monocl onal Anti bodi es of
this di ?fic géﬁre ) Ant i bozdui(]}ﬁ% of this disclosure _also can be
pr oduced®FHOs hrgedn cancte uspd i arpals. fulldepethsantibody respos 1of agy ankidy isgtype by
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expression vector, including the selection of regulatory sequences, may depend on such factors
as the choice of the host cell to be iransformed, the level of expression of protein desired, efc.
20  Preferred regulatory sequences for marnmalian host cell expression include viral elements that
direct high levels of protein expression in mammalian cells, such as promoters and/or enhancers
derived from cytomegalovirus (CMV), Simian Virus 40 (SV40), adenovirus, (e.g, the
adenovirus major late promoter (AAMLP) and polyoma. Alternatively, nonviral regulatory
sequences may be used, such as the ubiquitin promoter or B-globin promoter. Still further,
25  regulatory elements composed of sequences from different sources, such as the SRo, promoter
system, which contains sequences from the 8V40 early promoter and the long terminal repeat of
human T cell leukemia virus type 1 (Takebe, Y. et al. {1988) Mol. Ceil Biol. 3:466-472).
In addition to the antibody chain genes and regulatory sequences, the recombinant
expression vectors of this disclosure may carry additional sequences, such as sequences that

30 regulate replication of the vector in host cells (e.g. origins of replication) and selectable marker
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descri bed herein can be used to create full-length anti body genes of
any antibody isotype by inserting theminto expression vectors
al ready encodi ng heavy chain constant and |ight chain constant
regions of the desired isotype such that the VI{ segnent is
operatively linked to the CH segnent(s) within the vector and the Vic
segnent is operatively linked to the CL segnent within 5 the vector.
Additionally or alternatively, the reconbi nant expression vector can
encode a signal peptide that facilitates secretion of the antibody
chain froma host cell. The anti body chain gene can be cloned into
the vector such that the signal peptide is |linked in-frane to the
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30 protein purification nmethods. Characterization of Antibody
Binding to Antigen Anti bodi es of this disclosure can be tested
for binding to O8E by, for exanple, flow cytonetry. Briefly,
O8E-expressing cells are freshly harvested fromtissue culture flasks
and a single cell suspension prepared. O08E-expressing cell
suspensions are either stained with primary 5 antibody directly or
after fixation with 1% paraf ornmal dehyde in PBS. Approxi nmately one
mllion cells are resuspended in PBS containing 0.5% BSA and 50-200
1g/ mL of primary anti body and incubated on ice for 30 m nutes. The
cells are washed twice with PBS containing 0.1% BSA, 0.01% NaN3,
resuspended in 100 ul of 1:100 diluted FITC conjugated goat-anti human
| gG (Jackson | mrunoResearch, West Grove, PA) and incubated on ice for
an additional 10 30 mi richassterizptien efintibody Bindingae Antigsshed twi ce,
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To determine the isotype of purified antibodies, isotype ELI SAs can
be perfornmed using reagents specific for antibodies of a particular
i sotype. For exanple, to determne the isotype of a human nonocl onal
anti body, wells of mcrotiter plates can be coated with 1 pg/nml of
ant i human i nmunogl obul in overnight at 4 C. After blocking with 1%
BSA, the plates are reacted 15 with 1 ug /m or less of test

nonocl onal anti bodies or purified isotype controls, at anbient
tenperature for one to two hours. The wells can then be reacted with
either human 1gGl or human | gM specific al kaline

phosphat ase- conj ugat ed probes. Pl ates are devel oped and anal yzed as
descri bed above. Anti-08E human I gGs can be further tested for
reactivity with O8E antigen by Western 20 blotting. Briefly, O8E can
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Chr omat ogr aphi a 53: S75-89; Hunt et al (1998) .1 Chromatogr A

800: 355-67). In sonme instances, it is preferred to have an anti-08E

anti body that contains a pl value that falls in the normal range.

This can be achieved either by selecting antibodies with a pl in the

normal range or by mutating charged surface residues using standard

techni ques well known in the art. 5Each antibody will have a nelting

tenperature that is indicative of thermal stability (Krishnamurthy R

and Manning MC (2002) Curr Pharm Bi ot echnol 3:361-71). A higher

thermal stability indicates greater overall antibody stability in
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of this disclosure include duocarnycins, calicheam cins, maytansines
and auristatins and derivatives thereof. An exanple of a

cal i cheam cin anti body conjugate is comercially avail abl e

(Myl otargTm Wet h-Ayerst). Cytoxins can be conjugated to anti bodies
of this disclosure using |inker technology 20 available in the art.
Exanpl es of linker types that have been used to conjugate a cytotoxin
to an antibody include, but are not limted to, hydrazones,

t hi oethers, esters, disulfides and peptide-containing |inkers. A

| i nker can be chosen that is, for exanple, susceptible to cleavage by
| ow pH within the | ysosomal conpartnent or susceptible to cleavage by
pr ot eases, such as proteases preferentlally expressed in tunor tissue
such as %%t heé)si s e.7%. cat hepsi_ns 25 For further
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first binding specificity for O8E and a second binding specificity
for a second target epitope. In a particular enbodi nent of this

di scl osure, the second target epitope is an Fe receptor, e.g, human
FeyRl (CD64) or a human Fca receptor (CD89). Therefore, this

di scl osure includes bispecific nolecules capable of binding both to
FayR or FcctR expressing effector cells (e.g., 20 nonocytes,

macr ophages or pol ynot phonucl ear cells (PM\s)) and to target cells
expressing O8E. These bispecific nol ecul es target USE expressing
cells to effector cell and trigger Pc receptor-nedi ated effector cel
activities, such as phagocytosis of an USE expressing cells, antibody
dependent cel | -medi ated cytotoxicity (ADCC), cytokine release or
generatigon of su gxi-de ani an. enbadi nent f this | osure
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containing linkers. A linker can be chosen that is, for example, suscepiible to cleavage by low
pH within the lysosomal compartment or susceptible to cleavage by proteases, such as proteases
preferentially expressed in tumor tissue such as cathepsins (e.g., cathepsins B, C, D).

25 For further discussion of types of cytotoxins, linkers and methods for conjugating
therapeutic agents to antibodies, see also Saito, G. ef al. (2003) Adv. Drug Deliv. Rev. 55:199-
215; Trail, P.A. ef al. (2003) Cancer Immunol. Immunother. 52:328-337; Payne, G. (2003)
Cancer Cell 3:207-212; Allen, TM. (2002) Nat. Rev. Cancer 2:750-763; Pastan, 1. and
Kreitman, R. J. (2002) Curr. Opin. Investig. Drugs 3:1089-1091; Senter, P.D. and Springer, C.J.

30 (2001) Adv. Drug Deliv. Rev. 53:247-264.

61



chronmosone 1. These genes encode a total of twelve transnenbrane or
sol ubl e receptor isofonns which are grouped into three Fey receptor
cl asses: FcyRl (CD64), FcyRII(CD32) and Fc 20 yRIIl (CD 16). In one
preferred enbodi nent, the Fey receptor a human high affinity FcyRL
The human FcyRl is a 72 IcDa nol ecul e, which shows high affinity for
nmononeric 1gG (108 - 109M The production and characterization of
certain preferred anti-Fey nonocl onal antibodies are described by
Fanger et al. in PCT Publication WD 88/00052 and in U S. Patent No.
25 4,954,617, the teachings of which are fully incorporated by
reference herein. These anti bodies bind to an epitope of FcyR1,
FeyRI'l or FeyRIIl at a site which is distinct fromthe Fey binding
site of the rec thu their binding is not blocked
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Wi | e human nonocl onal anti bodies are preferred, other antibodies
that can be enployed in the bispecific nolecules of this disclosure
i nclude, e.g., murine, chineric and humani zed 25 nonocl onal

anti bodi es. The bispecific nolecules of the present disclosure can be
prepared by conjugating the constituent binding specificities, e.g.,
the anti-FcR and anti-08E binding specificities, using nethods known
in the art. For exanple, each binding specificity of the bispecific
nol ecul e can be generated separately and then conjugated to one

anot her. Wien the binding specificities are 30 proteins or peptides,
a variety of coupling or cross-linking agents can be used for

coval ent conjugation. Exanples of cross-1linking agents include
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antibody dependent cell-mediated cytotoxicity (ADCC), cytokine release or generation of

superoxide anion.

25 In an embodiment of this disclosure in which the bispecific molecule is multispecific, the
molecule can further include a third binding specificity, in addition to an anti-F¢ binding
specificity and an anti-O8E binding Speciﬁcity. In one embodiment, the third binding specificity
is an anti-enhancement factor (EF) portion, e.g., a molecule which binds to a surface protein
involved in cytotoxic activity and thereby increases the immune response against the target cell.

30 The "anti-enhancement factor portion" can be an antibody, functional antibody fragment or a
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anal ysis, bioassay (e.g., growh inhibition) or Western Bl ot assay.
Each of these assays generally detects the presence of

protein-anti body conpl exes of particular interest by enploying a

| abel ed reagent (e.g., an antibody) specific for the conpl ex of
interest. For exanple, the FcR-antibody conpl exes can be detected
using e.g., an enzyme-linked antibody or antibody fragnment which 30
recogni zes and specifically binds to the anti body-FcR conpl exes.

Al ternatively, the conplexes can be detected using any of a variety
of other inmmunoassays. For exanple, the antibody can be radi oactively
| abel ed and used in a radi ol munoassay (MA) (see, for exanple,
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10 include those derived fromal kaline earth netals, such as sodi um
pot assi um magnesium calciumand the |ike, as well as from nontoxic
organi ¢ am nes, such as N, N - dibenzyl et hyl enedi am ne,

N- net hyl gl ucam ne, chl oroprocai ne, choline, diethanol am ne,

et hyl enedi am ne, procaine and the |ike. A pharmaceutical conposition
of this disclosure also may include a pharmaceutically 15 acceptable
anti-oxi dant. Exanples of pharnmaceutically acceptabl e anti oxidants

i nclude: (1) water soluble antioxidants, such as ascorbic acid,
cystei ne hydrochl oride, sodium bisulfate, sodium netabisulfite,
sodiumsulfite and the like; (2) oil-soluble antioxidants, such as
ascor byl pahnitate, butylated hydroxyanisole (BHA) , butylated
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25 medium and the required other ingredients fromthose enunerated
above. In the case of sterile powders for the preparation of sterile
i njectable solutions, the preferred nethods of preparation are vacuum
drying and freeze-drying (lyophilization) that yield a powder of the
active ingredient plus any additional desired ingredient froma
previously sterile-filtered solution thereof. The anpunt of active

i ngredi ent which can be conbined with a carrier material to 30
produce a single dosage formw || vary dependi ng upon the subject
being treated and the particul ar node of adm nistration. The anopunt
of active ingredient which can be conbined with a carrier materi al
to produce a single dosage formw | generally be that anpbunt of the
conposition which produces a_ therapeutic effect. Generally, out of
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300 jig /m. In other methods, one or nore anti-08E nonocl onal

anti body of this disclosure are adm nistered sinultaneously with an
anti body having distinct binding specificity such as, for

exanpl e, anti-CITLA-4 and/or anti-PD- 1, in which case the dosage of
each anti body adm nistered 10 falls within the ranges indi cated.

Al ternatively, antibody can be adm nistered as a sustained rel ease
formulation, in which case |less frequent adm nistration is required.
Dosage and frequency vary depending on the half-life of the anti body
in the patient. In general, human anti bodi es show t he | ongest hal f
life, followed by humani zed anti bodi es, chinmeric antibodi es and
nonhuman anti bodi es. The dosage 15 and frequency of adm nistration
can vary deqfndlng on whether the treatment is prophylactic or

t her ape&?‘i‘l&e efeate FIRAAIY SE% Y"’&‘e%(ﬁgf"?‘%fa”flfnﬁﬁ‘?ss%g FaT SETpE the %RPQ!G%%% is
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regi me. Actual dosage |levels of the active ingredients in the

phar maceutical conpositions of the present disclosure my be varied
so as to obtain an anpunt ofEheimaceudedl Gempesitionti ent which is effective
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ability of a conpound.to i bit tumpr growth can
dispersion media, coatings, anti actenal and antifungal agents, isotonic and absorption delaying

25 agents and the like that are physiologically compatible, Typically, the carrier is suitable for
intravenous, intramuscular, subcutaneous, parenteral, spinal or epidermal administration (e.g., by
injection or infusion). Depending on the route of administration, the active compound, i.e.
antibody, immunoconjuage or bispecific molecule, may be coated in a material to protect the
compound from the action of acids and other natural conditions that may inactivate the

30 compound.
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10 evaluated in an ani mal nodel system predictive of efficacy in
human tunors. Alternatively, this property of a conposition can be
eval uated by exam ning the ability of the conpound to inhibit, such
inhibition in vitro by assays known to the skilled practitioner. A
therapeutically effective anount of a therapeutic conpound can
decrease tunor size or otherwi se aneliorate synptons in a subject.
One of ordinary skill in the art would be able to determ ne such 15
anounts based on such factors as the subject's size, the severity of
the subject's synptons and the particular conposition or route of
adm ni stration sel ected. A conposition of the present disclosure
can be adm ni stered via one or nore routes of adm nistration using
one or nore of, éariet?/. f met hods ){movvn inthe art. As will be
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10 di scl osure are hunman anti bodi es. For exanple, these nol ecul es can
be adm nistered to cells in culture, in vitro or ex vivo or to human
subjects, e.g., invivo, to treat, prevent and to diagnose a variety
of disorders or to enhance immunity in a variety of situations.

As used herein, the term"subject"” is intended to include human and
non- human ani mals. The term "non- human ani mal s" i ncl udes al
vertebrates, e.g., mammal s and non-mamal s, such 15 as non- human

pri mates, sheep, dogs, cats, cows, horses, chickens, anphibians and
reptiles. Preferred subjects include human patients having di sorders
associated wth O8E expression or in need of enhancenent of an imune
response. The methods are particularly suitable for treating human
patients having a_di sorder assoqcj ated t USE, expressi on.
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ovarian cell carcinoma) and renal cell carcinoma (RCC). , Exanpl es of
ot her cancers that may be treated using the nethods of this

di scl osure include nelanoma (e.g., netastatic malignant nel anoma),
prostate cancer, colon cancer, |lung cancer, bone cancer, pancreatic
cancer, skin cancer, brain tunors, chronic or acute |eukem as

i ncludi ng acute nyeloid | eukem a, chronic nyeloid | eukem a, acute

| ynphobl astic | eukem a, chronic | ynphocytic | eukem a, |ynphonas 5
(e.g., Hodgkin's and non-Hodgkin's | ynmphorma, |ynphocytic |ynphona,
primary CNS | ynphoma, T-cell |ynphoma) nasopharangeal carcinonas,
cancer of the head or neck, cutaneous or intraocul ar malignant
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20 protected fromimune attack by various neans). Tunor antigen may
al so be "neo-antigens" expressed in cancer cells because of somatic
mut ati ons that alter protein sequence or create fusion proteins

bet ween two unrel ated sequences (i.e. bcr-abl in the Philadel phia
chronmosone) or idiotype fromB cell tunors. O her tunor vacci nes nay
include the proteins fromviruses inplicated in human cancers 25 such
a Human Papilloma Viruses (HPV), Hepatitis Viruses (HBV and HCV) and
Kaposi's Herpes Sarcoma Virus (KHSV). Another form of tunor specific
antigen which may be used in conjunction with O8E bl ockade is
purified heat shock proteins (HSP) isolated fromthe tunor tissue
itsel f. These heat shock proteins contain fragnents of proteins from
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Blom marrow transplantation is currently being used to treat a
variety of tunors of hematopoietic origin. Wile graft versus host
di sease i s a consequence of this treatnent, therapeutic benefit may
be obtained fromgraft vs. tunor responses. 08E bl ockade can be used
20 to increase the effectiveness of the donor engrafted tunor
specific T cells. There are al so several experinental treatnent
protocol s that involve ex vivo activation and expansi on of antigen
specific T cells and adoptive transfer of these cells into recipients
in order to antigen-specific T cells against tunor (G eenberg, R &
Riddell, S. (1999) Science 285: 546-51). These nethods nmay al so be
used to activate T cell responses to infectious agents such 25 as
CW. .Ex vivo activation in the presence of anti-08E antibodi es may
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I nfecti ous Di seases 5O her nethods of this disclosure are used to
treat patients that have been exposed to particular toxins or

pat hogens. Accordingly, another aspect of this disclosure provides a
nmet hod of treating an infectious disease in a subject conprising
adm nistering to the subject an anti-08E anti body or anti gen-binding
portion thereof, such that the subject is treated for the infectious
di sease. Preferably, the antibody is a human anti-human O8E anti body
(such as any of the 10 human anti-08E anti bodi es descri bed herein).
Additionally or alternatively, the anti body can be a chineric or
humani zed anti body. Simlar to its application to tunors as
di scussed above, antibody nedi ated 08E bl ockade can be used al one or
as an adjuvant, in combination with vaccines, to stinmulate the inmune
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Aut oi mmune reactions 20Anti-08E anti bodi es may provoke and anplify
aut oi rnmune responses. Indeed, induction of anti-tunor responses
using tunor cell and peptide vaccines reveals that many anti-tunor
responses involve anti-self reactivities (depignmentation observed in
anti-CILA4 + G\t CSFnodi fi ed B16 nel anona in van Elsas et al. supra,;
depignentation in Tip-2 vaccinated mce (Overwijk, W et at (1999)
Proc. Natl. Acad Sc!. U S. A 96: 2982-2987); autoimune prostatitis
25 evoked by TRAMP tunor cell vaccines (Hurwitz, A. (2000) supra),
mel anoma pepti de anti gen vaccination and vitilago observed in hunman
clinical trials (Rosenberg, SA and Wiite, DE (1996) J. | nmunother
Enphasi s Tunor [mmunol 19 (1): 81-4). Therefore, it is possible to
consi der using anti-08E bl ockade in conjunction with various self
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Cancer
O8E is expressed in a variety of human cancers, including breast cell carcinomas,

30 metastatic breast cancers, ovarian cell carcinomas, metastatic ovarian cancers and renal cell
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vivo and in vitro are well known in the art and can be sel ected by

t hose of ordinary skill. For 30 exanple, the antibody conpositions
can be adm nistered by injection (e.g., intravenous or

subcut aneous). Suitabl e dosages of the nol ecules used will depend on
t he age and wei ght of the subject and the concentration and/or
formul ati on of the antibody conposition. As previously

descri bed, human anti-08E anti bodies of this disclosure can be
co-adm ni stered with one or other nore therapeutic agents, e.g., a
cytotoxic agent, a radiotoxic 5 agent or an inununosuppressive agent.
The anti body can be linked to the agent (as an inununoconpl ex) or can
be adm ni stered separate fromthe agent. In the latter case (separate
admi ni sty t [ bet or e f r
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20 production in the nmouse is a very well-established procedure.

| nruni zat i on protocols and techniques for isolation of immunized

spl enocytes for fusion are known in the art. Fusion partners (e.g.,
murine nyel oma cells) and fusion procedures are al so known (see,

e.g., Harlow and Lane (1988) Anti bodies, A Laboratory Mnual, Cold
Spring Harbor Laboratory Press, Cold Spring Harbor New York). 25The
conbi nati on of antibodies is useful for enhancenent of an immune
response agai nst a hyperproliferative di sease by bl ockade of 08E and
PD-1 and/or CTLA-4. In a preferred enbodi ment, the antibodi es of the
present disclosure are human anti bodi es. For exanple, these nol ecul es
can be admnistered to cells in culture, in vitro or ex vivo or to
human subj ects, e.g., in vivo, to enhance imunity in a variety of
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sequentially. For exanple, an anti-08E anti body and an anti-PD-1

anti body can be adm nistered sequentially, such as anti-08E being
adm ni stered first and anti-PD-1 second or anti-PD- 1 being

adm nistered first and anti-08E second. Furthernore, if nore than one
dose of the conbination therapy is adm nistered sequentially, the
order of the sequential adm nistration can be reversed or kept in the
sane order at each tinme point of adm nistration, sequenti al

adm ni strations nmay be 5 conbined with concurrent adm ni strations or
any conbi nation thereof For exanple, the first admnistration of a
conbi nati on anti-08E anti body and anti-PD- 1 anti body may be
concurrent, the second adm nistration may be sequential with anti-08E
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Dendritic cells (DC) are potent antigen presenting cells that can be
used to prime antigen-specific responses. DC s can be produced ex
vivo and | oaded wth various protein and peptide 25 antigens as well
as tunor cell extracts (Nestle et aL (1998) Nature Medicine 4:
328-332). DCs nmay al so be transduced by genetic neans to express

t hese tunor antigens as well. DCs have al so been fused directly to
tunor cells for the purposes of immunization (Kugler et al. (2000)
Nat ure Medi ci ne 6:332-336). As a nethod of vaccination, DC

i mmuni zation may be effectively further conbined with a conbined O8E
and PD-1 and/or CTLA-4 bl ockade to activate nore potent 30 anti-tunor
responses. A conbi ned 08E and PD-1 and/or CTLA-4 bl ockade may
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Bone marrow transplantation is currently being used to treat a
variety of tunors of hematopoietic origin. Wile graft versus host
di sease i s a consequence of this treatnent, 25 therapeutic benefit
may be obtained fromgraft vs. tunor responses. A conbi ned 08E and
PD-1 and/or CTLA-4 bl ockade can be used to increase the effectiveness
of the donor engrafted tunor specific T cells. There are al so
several experinental treatnent protocols that involve ex vivo
activation and expansion of antigen specific T cells and adoptive
transfer of these cells into recipients in 30order to
antigen-specific T cells against tunor (G eenberg, R & Riddell, S
(1999) Science 285: 546-51). These nethods nay al so be used to
activate T cell responses to infectious agents such as CW. Ex vivo
activation i Tﬂuxhd‘&g eEHﬁE%SﬂQﬁrrﬂﬁe aﬂieii}aﬂﬁ?yad’llﬂrgaﬁﬁhdtf’laf ﬂneﬂ‘l’zlfﬂlélﬁi Many of
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25  as CMV. Ex vivo activation in the presence of anti-O8E antibodies may be expected to increase
the frequency and activity of the adoptively transferred T cells.

Given the expression of O8E on various tumor cells, the human antibodies, antibody
compositions and methods of the present disclosure can be used to treat a subject with a
tumorigenic disorder, e.g., a disorder characterized by the presence of fumor cells expressing

30 OSE including, for example, breast cancer (e.g., breast cell carcinoma), ovarian cancer (e.g.,

ovarian cell carcinoma), and renal cancer. Examples of other cancers that may be treated using
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enbodi nent of this disclosure, the non-absorbable steroid is
budesoni de. Budesonide is a |locally-acting glucocorticosteroid, which
is extensively netabolized, primarily by the liver, 30 foll ow ng oral
adm ni stration. ENTOCORT EC(r) (Astra-Zeneca) is a pH and

| i me-dependent oral fornulation of budesoni de devel oped to optim ze
drug delivery to the ileum and throughout the colon. ENTOCORT EC(r)
is approved in the U S for the treatnent of mld to noderate Crohn's
di sease involving the il eum and/ or ascendi ng col on. The usual oral
dosage of ENTOCORT EC(r) for the treatnent of Crohn's disease is 6 to
9 ng/day. ENTOCORT EC(r) is released in the intestines before being
absorbed and retained in the gut nmucosa. Once it passes 5 through the
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The conp I ons , Human anti I es tlspeC|f|c and

bi speci fic nohesewingly, imrrae ierrhedimertipis gistlessye nstvidenp setipd of whibites lareh
have conpg %ﬁo?fcelky]ﬁ%a@ee% l Joﬁ}%nmﬁgl Edimﬁ&erﬂfgrtb ‘ﬂﬁrbﬁbjfad't qrﬁhérsgﬁmcau; e@d’c‘tWe?’
or I gM which bin o] can a%’(s’(gn used esence of
conpl emefmourtgf %ﬁ&%@&iﬁ ©r antigenzi & OB oL TYPé“BEﬁIEﬂ antibody, 1sgk
cel | s30c oM kftPOSE agehdD (el hsaw dihtha hinh@dinfthuage MSEo4ntibédiea described
di scl osure and appropriate effector cells can be suppl enented by the
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20Accordingly, patients treated with anti body conpositions of this
di scl osure can be additionally adm nistered (prior to, sinultaneously
with or followi ng adm nistration of a human anti body of this

di scl osure) with another therapeutic agent, such as a eytotoxic or
radi at oxi ¢ agent, which enhances or augnments the therapeutic effect
of the human antibodies. In other enbodi nments, the subject can be
additionally treated with an agent that 25 nodul ates, e.g., enhances
or inhibits, the expression or activity of Fey or Fey receptors by,
for exanple, treating the subject with a cytokine. Preferred
cytokines for admnistration during treatnment with the multispecific
nol ecul e include of granul ocyte col ony- stinulating factor (GCSF),

Pniorf or B0 (RERSPHIBER A G FHLTY alchecs s niminied ag 983

conpositmmh&h(e g., human antibodies, mulfispecific and bispecific
nol ecul es) of this disclosure can also be used to target cells
expressi ng FeyR or 08E, for exanple for |abeling such cells. For such
use, theldfctialis iseagent can be |inked to a nolecule that can be
detecged. Th liﬁhertnligtlﬁadg bf BiORM P LRV S HBE aﬁg%fﬂ%'ﬁ h{;:%cbae%: ;ﬂ#d%
vivo or in_ vitro cel expressing Fc receptors

08E. TheP3éUEE toxins er maawgqnscéﬁpo@@gb@ anpther asppc of this diselogses, provides saregwd ent

conpoundef (AR ) REcifis BdRasd A7y %je&QbﬁlM admmlstermg {d}h@s@ﬁﬁttah%h'tli BRE
enbodi nent hIS di sc¢l.osure provi des QF for detecting

pr esencea"tf)‘f"0 o¥ AHggaKmepogion hesob sy Yli‘éfaﬂé“il PYbiSt Fﬁ’@atﬁ‘?'rﬁﬁﬁlﬁe @feCUBIE
ant i gen, disaspr Prfenflyc ﬂntaaﬂmddpgs & hemautitnah ©38 GeRdy Qbuch @maﬁ}e of et h

ani on0s pRRT R end Rl Bt e Bt e Seely B UGBl bdpndiy gioe
fornatlomdwﬁﬁmccbnp&ewdbﬁﬁwb@n t he anti body or portion thereof and
O8E. The for r@ghifR QJ apPlLiGRERb %drssastdﬂ sASL&R! ﬁGbod\g%%ﬁﬁlc 4 O%E

di fference conplex formation between the sanple co ar ed {Ypgkade
control aMSIwEeq gloneer asAnjaduvanhdn spiakiatior vwith vegnearie isgréhlafra fthe pygmune

sanmpl e. response to pathbddnd)tiBQhs @D Qeli-5mRi Erﬁ: _E&Qhﬁesdbﬁ ‘ia!atﬁ@éﬁse Ry Qlﬁfcﬁletﬁls
nethg?s for treating a O8E nedj at ed di sorder in a _su

"o a8 lrSerran Bt fahbe PTIRHIG SO b e GeEh s S e eaTdn be
used to amEffetive orpine ﬂd@atﬁc@e@ ﬁor Twhﬁh apsidhtiotalo@edhes ,ard ﬁbbeih@n completely

cyt ot oxi Qt ax | Tuno et ce

have USEenf?e’cﬁl‘fe ST ealléée?uargé%uép eélro s y I | %ﬁ?’%ﬂp?ﬁf l{‘i %ﬂ‘%gﬂ “ef‘%a’ ’é’es

ant i bodyGiafds, Maleaiapledshmania, &mhﬂ@@@uamwdadﬁwdomnuabaemgmpsagmedﬂdcrade
"UPT, as;g é&é& 9

10/ 161, 23 %}%‘g%"%ﬁ T4 S%gﬁﬁ%%’%gﬁ&?%ﬁg%gs&& APPSO ey
Pat eRP  ABWEFEAVIARF qBse sthniingy Ehray wvelenijones are Freognized ps forsimnctitids

descri begé Bf WS- Rat8OSE\EninibrA8d . (B2 r@J&ﬁm@ 2% 8n %Q’Q’:el lr@p%E &% is not
publ i cation N% ZOQSOOSOSﬁHvE£88£OO 4984, 20030073852 and

2004008 7%#FPY ﬁ’e{&ﬁﬁaf-%sé%’a 022806, which are hereby

i ncor por at ed Soyne re&émﬁleaqu)athngehhemhseerbhﬁsirgtmﬁazona' krekgabld b} feBb&CHOEN! €

T e ey

radi 85 s oardMVaEpdairoBes view), ad@opiounifluarn enmyﬂmnmme@,reckamﬁymhmomus
co-facto , can_be. used to kil
col | o whisreeRs v EUDE R oty AR08 Wt SRE S S Bl BB s
or radi ofubsliaydus paygwrus, vaccinia iFe, IrsTIe‘é ems dinge] \o@urpeplucsnafvuus, h@iluscum

i |1 ust rajiag, foviolihs, rﬁtﬁéslvaw n’@waig@ﬂ@éxs@u%geﬁaha‘iﬂ@m not be construed
as further limtin The contents of %ures and all references,

patents and pUBfifERiesipathpeenis hrsiein ‘faB“H%g Bfeelinns teatehley v methpdy of this

appl Boat disdtosareeineudy eifahyia Rckutisialr Bdc&da,hﬁj‘r(ﬁbfﬁteh}{ ﬁ@hﬂb&ﬂﬁe str?as&MPL ES

EXAMPLE 1 CGener ati on.of Human, Monodon ﬁlbOdleS gajnst
neurnonococti, meningococci and conococc1, ebsiella, proteus, se

alla, pseudomonas
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Anti gen CHO and HEK-293 cells were transfected with USE using
standard reconbi nant transfection nethods and used as antigen for

i mmuni zation. In addition, reconbinant O8E al one was al so used as
antigen for imunization. 10 Transgenic HuMAb Mouse(r) and KM Mouse@
Ful 'y human nonocl onal anti bodies to O8E were prepared using the HCo7
and HCol2 strains of the transgenic HuMAb Mouseo and the KM strain of
transgeni ¢ transchronosom ¢ m ce, each of which express human

anti body genes. In each of these nouse strains, the endogenous nobuse
kappa |ight chain gene has been honozygously di srupted as descri bed
in 15 Chen et at (1993) EMBO J 12:811-820 and t he endogenous nouse
heavy chai n gene has been honozygously di srupted as described in
Exanpl e 1 of PCT Publication WO 01/09187. Each of these npuse strains

carries & hhlema,n digtitipela,| isghiondihaibiilli aihsigRN etetadflsO Shotulism,0 @816 Fak D hgiid)
Fishw | d e% %ﬂ%’ tur |otechnology 14: 845-851. The HCo7
strain coPPFRESs iﬁéﬁ%’ﬁhﬁh ﬂgbvy chai n transgene as described in
U S. Patent Nose &abglbs 80 6athdget@ Bing2 Eausiag dhfedbipid beaBBE. byThethad ¢iGhis 2
strain c i A Col 2 a haj a oY described in
Exanpl e S&# E%CEP&L E’ldgl icat %LOEB %5‘%8%1&?% &?ﬁi%%dse%))’ste(? fReoceus
cont aiSns nedfem@Edsnerealins ¢ fumiges.ovest, £t ) dEens Myseralen (IRCTT, Fasislia, dazomhm) WO

02/ 43478 Sfc!flb{Mﬁp aﬁth('\’hiamgeg AeinRRfdis, T%&%E@J@B& bidbiliohsigu ﬂ?@&ndmldes
nonocl onal antibodi es to 08 mce of the HuMAb Mouse(r) 25 and KM

Mouse( r) MppidsaqdRistaplawmg copsil f9H0- 0SE t r ansf ect ed cell's, HEI C293-08E
transfected cRhleSexatislésosf fathbgehicraiRs osibing &ﬁ&cuel%ﬁrdafa@lte By Qneﬂ‘@@@@ﬁﬁis

T SR sl R MUl S AORELIER et
Nat uri® Bsmpi ezhiirolaodis, Toypt@Adiddinl s;s,nﬂueﬁaﬁﬂbyﬁttsbéanmatlemO\iﬁnQﬁ#&4&8%maThe
mce we a c-g h i 0

pur 11 o it oysfESsite BB Bt Sul i, Ll S 1R 8E Ben) |

i mruni zel\ﬁmestﬂqumbdeleﬂsﬁn and KM ni ceTm Transgeni c mce were

I muni zed t wigg g4 ﬁaeaa%wa@mbaa @@@M&kﬁﬁﬁ%@%&a&% W@Uﬂle@%ﬁh‘éa&{
either intraperitonealy (IF), or subcutaneously (Sc), | owed by 3-21

days M ofmumgnoterapin il 3% icgRkipg fegtnen €6t antegpronsy GWH* EHWFG n$y2) vttt h
the anti gﬂﬁbciﬂﬂ ahmme@atp? WHEURSViGesT6 d¥aREd prEQtialitiRMNEmECTRENS Ge¥)as

(a5 descrenBalEeiCR 2ira Wrkasth vh ooy MR PuBF L8 Sneiregme Tt

human i numshogol obulin were used for fusions. Mce were boosted
intravenously with antigen 3 and 2 days before sacrifice and renoval
of the spleen. Typically, 10- 35 fusions for each antigen were 10
per f or medufo gen mce were i mmuni zed for each antigen.

Sel ecfg on of MWSMﬁﬁIMSQﬁay§MVMB%J %ﬁffpgy&m&nﬂ&ﬂm% Bndial IiRRgE RS

To sel ect HuMab M ce nyi M m ce' produci ng antibodi es that bound
08E ser a °f ASIHUMANTREPORET yHrg durtscel ¢aq @eptigy vescingnreyealyiiatc mpryegtipymor

Fi S[“Mdl d respdns@tindlive dnﬁ%giﬁ}n%@tbbﬂ{e?ﬁeg@hbﬁidoh obEBrﬁaaHQﬁ hﬁt@CTDAﬂ-t-EGMA@SE
coat e W recoQ n

Dt iRl Bt el B Ol s f b i e i ey vepegied prics
5% chi ck ¢Oveswijl) . iena/ RBSIT} W&enNc(rDA@ﬁ%cz 08 4. 961 ms-mﬁ'!) mhtaﬁﬁrﬂunfe pe3katitis

O8E-1i ni ed iy I din ted fo
houréggF aéﬁggy?ﬁgenpera Gr et F@g GE 7S Tﬁp$#ﬂﬂaFl

and t hen vhoinatrataad vifilagh obseryodin- hamn climsmlanal$ @@sdﬁberp,cﬂﬂyuiddﬁvﬁate, BR (i9ﬁ®dy
conj Ugat o) b Bt BREACSH w,mqa%g £HRP) for 1 hour at room

tenperature. After wash |n% I"ates were devel oped
Therefore, it is possible to oonsuier using anti-O8E blockade in conjunction with various

self proteins in order to devise vaccination protocols to efficiently generate immune responses

30  against these self proteins for disease treatment. For example, Alzheimers disease involves
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20 with ARTS substrate (Signma, A-1888, 0.22 ng/m ) and anal yzed by
spectrophotoneter at OD 415-495. M ce that devel oped the highest
titers of anti-O08E antibodi es were used for fusions. Fusions were
performed as descri bed bel ow and hybri dona supernatants were tested
for anti-08E activity by ELISA and PACS. Generation of Hvbridomas
Produci ng Human Monocl onal Anti bodies to 08E: 25The nouse

spl enocytes, isolated fromthe HuMab | al keTM and KM m ceTM were
fused with PEG to a nouse nyeloma cell |ine either using PEG based
upon standard protocols. The resulting hybridomas were then screened
for the production of antigen-specific antibodies. Single cell
suspensi ons of spied | ynphocytes frominmmuni zed mce were fused to
one-fourt.h the.nunber .of SP2/ 0 nonsecretjng npuse el oma cells

( ATCC, Ca‘g?g*gi’j‘aqﬁuaﬁcﬁ‘“‘%%“ﬁééﬁsﬁp‘(‘ iy ﬁﬁylf’ldéwrsgs méhggrﬁmaﬁ@éocbztresponses
appr oxi medgeihst ainxgiSirecabld ts Liser thest Bmlbid derosits!(S¢Reilt £1aD] (1590 NRAALLY: 173-
fol | oned Py, a about two week incubation in selective nmedium
cont ai ni ng )10% fetal bovine serum (Hyclone, Logan, UT), 10% P388DI
(ATCC, CRL TI Bihesyclimmmieingt inanaeh brediding taBetd Sochrab infof tHiRhmiet oDMEM:y

Medi Gk ' i L-gl ut am d_sodi
byt uvat o) ey et bnol B BB, gl AR By frormones
gent anyciPeyah indkcadally 3he( Siegaf antEREE Rniikds) . NAfitakising netitody ikPons@e s,

| ; bofds TR WEukdd Wi - vas, teplaced. with HT.
I ndi vi dugl ﬁf??r?%f?%&t e e o e Nk ARCE A Frasdie o

above) f SP™HEREARd afhen ol fervgrisrarmirgIontie Blovil EoartiTile twoss thivaso
cl ones wakeorsiderad Ssfoessblethotifdtiof) BgeROSI ti ve anti bodi es on 08E

reconp nant protein b LI SA or 08 xpressing cells, for exanple
CHO- O8E t r ansfected %éﬁ%f’s %Vcrf—bﬂ%%’.w%g? g"FI“ﬁ Of%%%éﬁﬁﬁ@@él’?ﬁgbéﬁﬁd@r
wer e fr edtdugtionOofhthewpstie duufcimmutd sspieses Ubt t2 phiieABKBavdfRlad iSbihfite

cell susp i ed:. O8FE-expr.essi ng.cel|l suspensions were either
st ai ned vvlgta %??I{r)rgfgﬁ %n {fﬁg o8I T R ?"’g?lggﬁioé%f iﬁ%o‘hﬁmﬁﬁh@ﬁf's
par af or nelfsdash ertekings sRBIs TAPprakigEat el y one million cells were
resuspended.;ia PBS containing 0.5% BSA and 50-200 ugi nd of primary

anti body 7and T ncubated on ice for 30 m nutes. The cells were washed
twi celdwi th PBSUEGHE antiodigs G He BSA, to Gtifiitite Na ko sp@SlesRRNEe Geshonsss0F 0l
of 15 1: :QQmeHiditied of L G t- i -hu | 9G, (Jackson

| munoResear ch, Vst CESLrI %@wﬁ?ﬁggg" %ﬁ%u%rg{gﬁg@ergn&?@ er%or(e'%’na vaceine).
addi t i ondtecIengly:nint wgtherargece ghis displesuee prgeies avmsthed of whisesing es imperded
in 0.5 mrespdnssvsh abiifeh & o ABRc-RBFhNHES isteri Stal Nni on .a
FACSCal i Z r %ﬁ.g) ter.e BaéCt%FI- D _cﬁlﬁ,i 1@%@&%&&%?@%@@%2 é)gﬁ%aélgge n; and
ext ensi veHy P gﬁﬁ“%@ hagieetbirdiee porcn theresfasiciniiil enpimueine sagpdnks to
af t er20104edan@fendayie. suljhe ianitiahedy Pedeitdy, ilegayday 6@ M et taR giked,
screened j d,. | j 0S| t.i f hunan . anti-08E

nonocl ongﬁt %g%f{]l(s odiases.gr\/\ogﬁicle‘J éu C ac?% 'ed(?%aafng#;oéiéf?t%g%‘ﬂj’%e i | adtopgly or

di | ut i onalterpptivaly, gba wntisedycdanhe s ohisregc bhiamanizebd antibelyl NTHs dafigen teh be, for
gener at e egtRle, » R o] [ ' 1:SS culture.mediumfo
further ghar,a(_:ta erizat i goe%’. . %%r@g%xrr’ai gicgehglséﬂ%efﬂr E‘Eﬁ?ge?%’fn ﬁ?ﬁg"gﬁﬁd
13D12 weFR-ERItWg EEanRIe of Fph anbigens igluges thase 28:EesddRh EheseBiansi etioue, alich as

Char ast etliea@tidr@itigehs (bliimor Meriass) @%kse@%&p&%ﬁgen}%’th% es Hatrerid g EL
ana Ve f

and 13131 Thi s | e di scl oses sequenc ysSl s
human m)ﬁ%‘ rl%*r\’&%“%‘%??%@%&t hat specifically bind to OSE.

Suitable routes of administering the antibody compositions (e.g., human monoclonal

antibodies, multispecific and bispecific molecules and immunoconjugates ) of this disclosure in
vivo and in vitro are well known in the art and can be selected by those of ordinary skill. For

30 example, the antibody compositions can be administered by injection (e.g., intravenous or
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The cDNA sequences encoding the heavy and |ight chain variable
regions of the 1011, 2A7, 2F9, 12E1 and 13D12 nonocl onal anti bodies
were obtained fromthe 1011, 2A7, 2F9, 12El1 and 13D12 hybri domas,
respectively, using standard PCR techni ques and were sequenced using
standard DNA sequenci ng techni ques. 5The nucl eotide and am no acid
sequences of the heavy chain variable region of 1011 are shown in
Figure A and in SEQ ID NGs: 41 and 1, respectively. The
nucl eoti de and am no acid sequences of the light chain variable
region of 1011 are shown in Figure 1B and in SEQ ID NO 46 and 6,
respectively. Conparison of the 1011 heavy chai n i nmunogl obul i n
sequence to the known human 10 germine irnmunogl obulin heavy chain
sequences denonstrated that the 1011 heavy chain utjlizes a VH
segment subouRnkenshrSuehiedassess Sfthemolgcules yed il depruchan BT 28e R Weighf ofAe
sequencesu%j%cm@ﬂa%ﬂmmm\amrf%f}nmmememsommmnﬁ gure 6.
Further analysis of the 1011 VH sequ e t syst em of
CDR regi on detsePisyipushyi B‘ﬁcrlbé@} ?Waflh“g“g&% ﬂ@g?cp%no g“ ﬁéc PEES afn
%I %@iggre@?a%r@gloeameﬁmoﬁhmem dgeisireas, 4 Aytatnxic Ggant)ch nammsilacg |h D
: 1511, 16 an 1, respectiv I e 1 ght
chai n3i nfdsAbGT S‘E)L}W“Hn@%@ffp ghte a538 aﬁ%%% %ﬁﬁ%g?(ﬂm i aghi} s b
i mmunog! pitbdoBorhpleor cdnajeradmanpmeardcssardefmmsher ageatd hhhﬂtlattﬁ@asrdﬂafﬁﬁaght
chain uti e V n grgrent
of the 16‘5&‘"\/% tseqt‘%%‘gtegﬁgéa?ﬁégmu n{mgb%@ éﬂapgrséeégfj‘éﬁg% ‘Fl?ﬁg@%é\:n in
Fi gure 9 eanfher obpdmindstratdyifhsoteel kngnan theramiesye-2s e tpsraaceD Bogey. §g- rHEiRxbat
syst em ok, GDR.L Ql'tl@r& St ﬁlﬁlmié’]aéﬂoﬁ@ otted, hi-idiptadie! dgBea khdNasodoxbiiBicin
li ght chain CD3 r regi ons as shown Fi gures 1B and .9
and 8 saq;anu@s cxaw@tlnskiewrrgss e GEBRFE yehlorambuciby dertarng e
and am neyagingsph H@sz‘cﬁ&cy@:faa wﬁﬁh,hl@athymﬁ:h.@t rurey outly @lfbtive egleosis whicl2 A

are shown" in Fi S
S The. ot HHOKR S ARTS: PP, MoRaenfy A fered EOPHR bR onee, |
regi on ofvebfAiod veeclshodndianyeings ira@@oeshdadminiSES] kD2 I‘G@754f72/ahé|05¢ once

respectivel ar j y ahﬁggg;ggg,yggﬁ% h Mbindin
sequence Y&yt%%cgﬁ'ﬁowq? dlgnﬁ%%ﬁarh&?n?%cenﬁnnu ;]? %ul in heavy ¢ eal r}1n 5
sequelic e sragmeamn gercat ofithe tmsertt Wesclonge withhe Faﬁe‘}}ltclaﬂ?nisegf"'&dvl fo ant-

segment f ’ Gia iitteRend el sris WhiclS SRRBMNytidx@ Rt e R
gernline %%ﬁﬂ@%}lﬂﬁ Ogérétp 1al?]élrfri}fentn ofe th(sa 2A7cvﬁg|§_€§?#ytence o

t
ger m i ne typprcchy §\§-‘(1}lf€ﬁé’§“¥ ARG SPIFE PRy due fo e ﬁ%ﬁ}gﬁe i

t he 2A7 \ﬁxg‘é%ﬂéﬂé}ﬂﬁﬁé ikl e REigbhlE KA Rt tuBot SEiBAHdth vl reeigt them unreactive with
determination |ed to the delineation of the heavy chain CDRL, CDR2
and CD3 r&f#§h¥Yas shown in Figures 2A and 7 and in SEQ ID NOs: 12,
17 anmgb 22, regpeciwithieltys scope of the present disclosure are kits comprising the antibody

compositions of this disclosure {e.g., human antibodies, bispecific or multispecific molecules or

immunoconjugates) and instructions for use. The kit can further contain a least one additional
reagent or one or more additional human antibodies of this disclosure (e.g., a human antibody
having a complementary activity which binds to an epitope in O8E antigen distinct from the first
25  human antibody). Kits typically include a label indicating the intended use of the contents of the
Kit. The term label includes any writing or recorded material supplied on or with the kit or which

otherwise accompanies the kit.

Combination therapy
30 In one embodiment, the present disclosure provides a method for treating a

hyperproliferative disease, comprising administering an O8E antibody and a CTLA-4 and/or PD-
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Conparison of the 2A7 light chain inmunogl obulin sequence to the
known human gennline i mmunogl obulin Iight chain sequences
denonstrated that the 2A7 light chain utilizes a 5 VL segnent from
human gennline VK A27. The alignnment of the 2A7 VL sequence to the
germ ine VK A27 sequence is shown in Figure 9. Further analysis of
the 2A7 VL sequence using the Kabat system of CDR region

determ nation led to the delineation of the |ight chain CDRL, CDR2
and CD3 regions as shown in Figures 2B and 9 and in SEQ ID NGs: 27,
32 and 37, respectively. 10The nucl eotide and am no acid sequences of
t he heavy chain variable region of 2F9 are shown in Figure 3A and in

SEQ ID NO 43 and 3, respectively. The nucleotide and am no acid
sequence ig c .
i gure. aid dkd o o e PR gR ARG 2, B Ote SRS s

the 2F9 Hedipppeiiaidese Fﬁﬂﬁbﬁ'ﬂ"@bﬂlaﬂ@{ms%@%@dr is admiidenhh a KulempLBic

ger ml i ne ghgama4 oMl @@u&m&sﬁﬁawa@mye&p&ﬁﬁ%e& e Qﬁfﬁ@ﬁ&ﬁﬁo@&&ﬁt tﬂlﬂ‘gﬁresregie
2F9 heavy, chain utjlizes a _ VH segnent from human germine 53 and

a JH segHsHPSYS BRYHER PO Py ﬂ@n{aw%bﬂ Verstec VAR TSt Wit TeREmetof v
sequence h?p@rﬁrdilﬁ'er@:ﬁfenﬁﬂsd’a& With ad- SomEOQHRARERY | aer, hﬁBMpn'sﬂﬂg I%d@uﬁs@en?lg a.n

Furth Kab

ogi on dBREPHE RRiRay BEa Sl AR R A B ARGy o e

CDR2 and s@pet. rle gertrrsemtw digizuiprihe sabjbat gahesn.3A @faimerdbodinsend, ﬁlﬂmﬁEQ‘ﬂAD
13, 4%@99 g%ﬁmaﬁ e306EL fnxl%'cmml anubodyc%mh 'd%ﬁé%ﬁf ot P&uﬁ&& i e,

chaln i mminogl obul I n sequence t k nown
i munog! &tsusticn nongMenal Arfibedys é‘%ﬂ] @R dé@g o B 1 ﬁ@"e@ildt 4‘#‘91t1 tfﬂi@lazl?sgqﬂen@ht

chai nmgut Hoh@&&a?an%od%qgﬁ?% vhenQsmdNaRA gﬂﬁ&ﬁau;r&ﬁaré@&réei as deBGindd ingngENt

of the 2F9 VL sg’guence t germine VK A2 uence 1s shown in

Fi gure 9FatepiNo, %@ﬁﬂ“%‘ﬁéﬂ%‘ﬁgoﬁﬂ_m@a@}% Su%?:*ﬂ@I@E?Cﬁﬁﬁd%Hat
syst em ohavelRer Bofiaad afld st khartdhed, ko ddshtbed @l U BtdvRngf PatlENo.

| i ght chE' 1, CDR2 and CD3 regions as shown in Figures 3B and 9
and in S %QT : 28, 33 and 38, respectively. The nucl eoti de
and am no acfﬂle%WEcsm -GFLA-h entibedvand ehidiPD- Vapicabha antdgidien(modbs] a1
are ti

30The nuc eot |a{égéﬁg&§é'§[rln@d%§e%§ @E? ngﬁse&co%ag%équ‘?ﬂceﬁ bf%?%ﬁaolf#c\% *%bl e
regi on ofnchding @p@engmwmqnﬁclmlgamt@odbsnmﬁaddmysm I@e N@ndad samaticOgell
respect i ﬁgArmmuon technid® rm%h@p&dom&ttsﬁ (261 A Y5 48] Nany technique for

ImTLan|OUIn Seq uence to _the known hunman gern1|ne|mmno
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The nucl eoti de and ami no acid sequences of the light chain variable
region of 13D12 are shown in Figure 5B and in SEQ ID NO 50 and 10,
respectively. 20Conparison of the 13D12 heavy chain i mmunogl obul in
sequence to the known human germ i ne i nununogl obul i n heavy chain
sequences denonstrated that the 13D12 heavy chain utilizes a VI
segnent from human germine VII 4-34. The alignnent of the 13D12 VI
sequence to the gennline VIl 4-34 sequence is shown in Figure 6.
Further analysis of the 13D12 VIl sequence using the Kabat system of
CDR region determnation led to the delineation of the 25 heavy chain
CDR1, CDR2 and CD3 regions as shown in Figures 5A and 6 and in SEQ ID
NGs: 15, 20 and 25, respectively. Conparison of the 13D12 |ight chain
i mrunogl obul i n sequence to the known human gerniine |nnunoglobulln
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CNS lymphoma, tumor angiogenesis, spinal axis tumor, brain stem glioma, pituitary adenoma,
Kaposi's sarcoma, epidermoid cancer, squamous cell cancer, T-cell lymphoma, environmentally

25 induced cancers including those induced by asbestos and combinations of said cancers. The
present disclosure is also useful for treatment of metastatic cancers.

In certain embodiments, the combination of therapeutic antibodies discussed herein may
be administered concurrently as a single composition in a pharmaceutically acceptable carrier or
concurcently as separate compositions with each antibody in a pharmaceutically acceptable

30  carrer. In another embodiment, the combination of therapeutic antibodies can be administered

sequentially. For example, an anti-O8E antibody and an anti-PD-1 antibody can be administered
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The anti-08E human nonocl onal anti bodi es 2A7, 12E1 and 13D12 bound
with high specificity to O8E. EXAMPLE 4 Characterization of
anti-08E anti body binding to O8E expressed on the surface of breast
cancer carcinonma cell lines Thi s Exanpl e di scl oses the
testing of anti-08E antibodies for binding to CHO- 08E (a/lc/a 5 B7H4,
B7S1 and B7x) transfectants and breast cell carcinoma cells

expressing USE on their cell surface by flow cytonetry. A CHO
cell line transfected with USE as well as the breast cell carcinom
cell line SKBF,3 (ATCC Accession No. HTB-30) were tested for anti body

bi ndi ng. Bi nding of the HUMAb 2A7 anti-08E human nonocl onal anti body
was assessed by incubating I x 105 cells with 10 2A7 at a
concentration of 1 gig/m. The cells were washed and bi ndi ng was
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2mM d ucose, and the cells were
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butfer al Oe'i‘a%oma antigens, such as peptides of gpl00, MAGE antigens, Trp-2, MART1 and/or
tyrosinase or tumor cells transfected to express the cytokine GM-CSF (discussed further below).
A combined OSE and PD-1 and/or CTLA-4 blockade can be further combined with a
vaccination protocol. Many experimental strategies for vaccination against tumors have been
20 devised (see Rosenberg, S. (2000) Development of Cancer Vaccines, ASCO Educational Book
Spring: 60-62; Logothetis, C., 2000, ASCO Educational Book Spring: 300-302; Khayat, D.
(2000) ASCO Educational Book Spring: 414-428; Foon, K. {(2000) ASCO Educational Book
Spring: 730-738; see also Restifo and Sznol, Cancer Vaccines, Ch, 61, pp. 3023-3043 in DeVita
et al. (eds.), 1997, Cancer: Principles and Practice of Oncology. Fifth Edition). In one of these
25 strategies, a vaccine is prepared using autologous or allogeneic tumor cells. These cellular
vaccines have been shown to be most effective when the tumor cells are transduced to express
GM-CSF. GM-CSF has been shown to be 3 potent activator of antigen presentation for tumor
vaccination (Dranoff er al, (1993) Proc. Natl, Acad. Sci U.S.4. 90: 3539-43).
The study of gene expression and large scale gene expression patterns in various tumors
30 has led to the definition of so called tumor specific antigens (Rosenberg (1999) Immunity

10:281-7). In many cases, these tumor specific antigens are differentiation antigens expressed in
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was added to the control wells (non-specific binding). Varying
concentration of 1251-anti-08E anti body was added to all wells in a
vol ume of 25ul. (In sone cases FITC | abel ed anti bodi es were used for
the titration since unlabeled nmaterial was not avail able, binding may
be conpromi sed in these instances) Varying concentrations of

unl abel ed anti body at 100 fold excess was added in a volume of 2512.1
to control wells and 251.11 of O8E transfected CHO cells (2 X 106
cells/nil) in binding buffer were added to 5 all wells. The plates
were incubated for 2 hours at 200 RPM on a shaker at 4C. At the

conpl etion of the incubation the MIIlipore plates were washed three
times with 0.2 mM of cold wash buffer (24mMM Tris pH 7.2, 500nmMv NaCl,

2.7mM KC\%],@ nM d se, %_ nM Cg | naM MgC12, 0.1% BSA.). The
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ais include "the protein telomerase, which is requued for the synthesis of telomeres of

chromosomes and which is expressed in more than 85% of human cancers and in only a limited

10 number of somatic tissues (Kim ef al. (1994) Science 266: 2011-2013). (These somatic tissues
may be protected from immune attack by various meaps). Tumor antigen may also be
"neo-antigens” expressed in cancer cells because of somatic mutations that alter protein sequence
or create fusion proteins between two unrelated sequences (i.e., ber-abl in the Philadelphia
chromosome) or idiotype from B cell tumors.

15 Other tumor vaceines may include the proteins from viruses implicated in human cancers
such a Human Papilloma Viruses (HPV), Hepatitis Viruses (HBV and HCV) and Kaposi's
Herpes Sarcoma Virus (KHSV). Another form of tumor specific antigen which may be used in
conjunction with O8E blockade is purified heat shock proteins (HSP) isolated from the tumor
tissue itself. These heat shock proteins contain fragments of proteins from the tamor cells and

20  these HSPs are highly efficient at delivery to antigen presenting cells for eliciting tumor
immunity (Suot & Srivastava (1995) Science 269:1585-1588; Tamura ef al. (1997) Science
278:117-120).

Dendritic cells (DC) are potent antigen presenting cells that can be used to prime antigen-
specific responses. DC's can be produced ex vivo and loaded with various protein and peptide

25 antigens as well as tumor cell exiracts (Nestle ef af. (1998) Nature Medicine 4: 328-332). DCs
may also be transduced by genetic means to express these tumor antigens as well. DCs have also
been fused directly to tumor cells for the purposes of immunization (Kugler ef af. (2000) Nature
Medicine 6:332-336). As a method of vaccination, DC immunization may be effectively further
combined with a combined O8E and PD-1 and/or CTLA-4 blockade to activate more potent

30  anti-tutnor responses.
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1G11. H11-FITC 1.69 nM1.4 to 2.0 nM 12E1.09* 19.8 pM 14 to 27.6 nM *
BOTTOM and TOP val ues adjusted as constants to conpensate for

I nconpl ete curve. EXAMPLE 6 Internalization of anti-ORE nonocl onal
anti body This Exanpl e denonstrates the testing of anti-08E HuMAbs for
the ability to internalize 20 into O8E-expressing CHO and breast
carcinoma cells using a Hum Zap internalization assay. The Hum Zap
assay tests for internalization of a primary human anti body through
bi ndi ng of a secondary anti body with affinity for human |IgG
conjugated to the toxin saporin. The O8E- expressing breast
carci noma cancer cell line SKBR3 was seeded at 1.25x104 cells/well in
100 ul wells overnight. The anti-08E HuMAb anti bodies 1011, 2F9, 2A7,
12E1 or 13D12 were added to the wells at a concentration of 10 pM An
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10  presentation pathway. Other combination therapies that may result in synergy with a combined
OSE and PD-1 and/or CTLA-4 blockade through cell death include radiation, surgery or
hormone deprivation. Each of these protocols creates a source of tumor antigen in the host.
Angiogenesis inhibitots may also be combined with a combined O8E and PD-1 and/or CTLA-4
blockade. Inhibition of angiogenesis leads to tumor cell death, which may also be a source of

15  tumor antigen to be fed into host antigen presentation pathways.

A combination of O8E and PD-1 and/or CTLA-4 blocking antibodies can also be used in
combination with bispecific antibodies that target Fco or Fey receptor-expressing effector cells to
tumor cells (see, e.g., U.S. Pat. Nos. 5,922,845 and 5,837,243). Bispecific antibodies can be
used to target two separate antigens. For example anti-Fc receptor/anti tumor antigen (e.g., Her-

20 2/neu) bispecific antibodies have been used to target macrophages to sites of tumor. This
targeting may more effectively activate tumor specific responses. The T cell arm of these
responses would by augmented by the use of a combined OSE and PD-1 and/or CTLA-4
blockade. Alternatively, antigen may be delivered directly to DCs by the use of bispecific
antibodies which bind to tumor antigen and a dendsitic cell specific cell surface marker.

25 In another example, a combination of anti-PD-1 and anti-CTLA-4 antibodies can be used
in conjunction with anti-neoplastic antibodies, such as Rituxan® (situximab), Herceptin®
(trastuzumab), Bexxar® (tositumomab), Zevalin® (ibritumomab), Campath® (alemtuzumab),
Lymphocide® (eprtuzumab), Avastin® (bevacizumab) and Tarceva® (erlotinib) and the like. By
way of example and not wishing to be bound by theory, treatment with an anti~cancer antibody

30 or an anti-cancer antibody conjugated to a toxin can lead to cancer cell death (e.g., tumor cells)

which would potentiate an immune response mediated by OSE, CTLA-4 or PD-1. In an
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Assay No. 1 Assay No. 2 Assay No. 3 %internalization %

internalization %internalization Anti-08E nean sd nean sd nean sd
2A7/ Cl11 29 12 17.5 3.5 40.7

10

15

20

25

30

exemplary embodiment, a treatment of a hyperproliferative disease (e.g., a cancer tumor) may
inclnde an anti-cancer antibody in combination with anti-O8E and anti-PD-1 and/or anti-
CTLA-4 antibodies, concurrently or sequentially or any combination thereof, which may
potentiate an anti-tumor immune responses by the host.

Tumors evade host immune surveillance by a large variety of mechanisms. Many of
these mechanisms may be overcome by the inactivation of proteins, which are expressed by the
tumors and which are immunosuppressive. These include, among others, TGF-B (Kehrl, I. et al.
(1986) J Exp. Med. 163: 1037-1050), I1-10 (Howard, M. & O'Garra, A. (1992) Enmunology
Today 13: 198-200) and Fas ligand (Hahne, M. et al. (1996) Science 274: 1363-1365). In
another example, antibodies to each of these entities may be further combined with an anti-O8E
and apti-PD-1 and/or anti-CTLA-4 combination to counteract the effects of immunosuppressive
agents and favor anti-tumor immune responses by the host.

Other antibodies that may be used to activate host immune responsiveness can be further
used in combination with an anti-O8E and anti-PD-1 and/or anti-CTLA-4 combination. These
include molecules on the surface of dendritic cells that activate DC function and antigen
presentation. Anti-CD40 antibodies ars able to substitute effectively for T cell helper activity
(Ridge, I. er al. (1998) Nature 393: 474-478) and have been shown efficacious in conjunction
with anti-CTLA-4 (Ito, N. ef al. (2000) Immunobiology 201 (5) 527-40). Activating antibodies
to T cell costimulatory molecules, such as OX-40 (Weinberg, A. ef al. (2000) Immunol 164:
2160-2169), 4-1BB (Melero, 1. ef al. (1997) Nature Medicine 3: 682-685 (1997), PD-1 (del Rio
et al. (2005) Eur J Immunol. 35:3545-60) and ICOS (Hutloff, A. et al. (1999) Nature 397; 262-
266) may also provide for increased levels of T cell activation.

Bone marrow transplantation is currently being used to treat & variety of tumors of
hematopoietic origin. While graft versus host disease is a consequence of this treatment,
therapeutic benefit may be obtained from graft vs. tumor responses, A combined O8E and PD-1
and/or CTL.A-4 blockade can be used to increase the effectiveness of the donor engrafted tumor
specific T cells.

There are also several experimental treatment profocols that involve ex vivo activation
and expansion of antigen specific T cells and adoptive transfer of these cells into recipients in
order to antigen-specific T cells against tumor (Greenberg, R. & Riddell, S. (1999) Science 285:

546-51). These methods may also be used to activate T cell responses to infectious agents such
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as CMV. Ex vivo activation in the presence of anti-O8E and anti-PD-1 and/or anti-CTLA-4
antibodies may be expected to increase the frequency and activity of the adoptively transferred T
cells.
As set forth herein organs can exhibit immune-related adverse events following
5  immunostimulatory therapeutic antibody therapy, such as the GI tract (diarrhea and colitis) and
the skin (rash and prwritis) after treatment with anti-CTLA-4 antibody, For example,
non-colonic gastrointestinal immune-related adverse events have also been observed in the
esophagus (esophagitis), duodenum (duodenitis) and ileum (ileitis) after anti-CTLA-4 antibody
treatment.

10 In certain embodiments, the present disclosure provides a method for altering an adverse
event associated with treatment of a hyperproliferative disease with an immunostimulatory agent,
comprising administering a anti-O8E antibody and a subtherapeutic dose of anti-CTLA-4
antibody to a subject. For example, the methods of the present disclosure provide for a method
of reducing the incidence of immunostimulatory therapeutic antibody-induced colitis or diarthea

15 by administering a non-absorbable steroid to the patient. Because any patient who will receive
an immunostimulatory therapeutic antibody is at risk for developing colitis or diarrhea induced
by such an antibody, this entire patient population is suitable for therapy according to the
methods of the present disclosure. Although steroids have been administered to treat
inflamnmatory bowel disease (IBD) and prevent exacerbations of IBD, they have not been used to

20  prevent (decrease the incidence of) IBD in patients who have not been diagnosed with IBD. The
significant side effects associated with steroids, even non-absorbable steroids, have discouraged
prophylactic use.

In further embodiments, a combination O8E and PD-1 and/or CTLA-4 blockade (J.e.,
immunostimulatory therapeutic antibodies anti-O8E and anti-PD-1 and/or anti-CTLA-4) can be

25  further combined with the use of any non-absorbable steroid. As used herein, a “non-absorbable
steroid” is a glucocorticoid that exhibits extensive first pass metabolism such that, following
metabolism in the liver, the bioavailability of the steroid is low, i.e., less than about 20%. In one
embodiment of this disclosure, the non-absorbable steroid is budesonide. Budesonide is a
locally-acting glucocorticosteroid, which is extensively metabolized, primarily by the liver,

30 following oral administration. ENTOCORT EC® (Astra-Zeneca) is a pH- and time-dependent

oral formulation of budesonide developed to optimize drug delivery to the ileum and throughout
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I nternalization efficiency was averaged over three experinents in
SKBR3 and two experinments in CHO-O08E. The internalization rankings,
along with EC5Cs for binding to CHO 08E, are presented in Tables 4
and 5. Results show that internalization efficiency does not directly
correlate with binding affinity, which suggests that internalization
Is 20 epitope dependant. Table 4 |Internalization Efficiency Sorted
by Internalization in the SBICR3 Breast Carcinoma Cell Line
Internalization Anti- O8E SKBR3 CHO O08E

the colon. ENTOCORT EC® is approved in the U.S. for the treatment of mild to moderate
Crohn’s disease involving the ilenm and/or ascending colon. The usual oral dosage of
ENTOCORT EC® for the treatment of Crohn’s disease is 6 to 9 mg/day. ENTOCORT EC® is
released in the intestines before being absorbed and refained in the gut mucosa. Once it passes
5 through the gut mucosa target tissue, ENTOCORT EC? is extensively metabolized by the
cytochrome P450 system in the liver to metabolites with negligible glucocorticoid activity.
Therefore, the bioavailability is low (about 10%). The low bicavailability of budesonide results
in an improved therapeutic ratio compared to other glucocorticoids with less extensive first-pass
metabolism. Budesonide results in fewer adverse effects, including less hypothalamic-pituitary

10  suppression, than systemically-acting corticosteroids. However, chronic administration of
ENTOCORT EC® can result in systemic glucocorticoid effects such as hypercorticism and
adrenal suppression. See PDR 58" ed. 2004; 608-610.

In still further embodiments, a combination G8E and PD-1 andfor CTLA-4 blockade (i.e.,
immunostimulatory therapeutic amtibodies anti-O8E and anti-PD-1 and/or anti-CTLA-4) in

15  conjunction with a non-absorbable steroid cam be further combined with a salicylate. Salicylates
include 5-ASA agents such as, for example: sulfasalazine (AZULFIDINE®, Pharmacia &
UpJohn); olsalazine (DIPENTUM®, Pharmacia & UpJohn); balsalazide (COLAZAL®, Salix
Pharmaceuticals, Inc.); and mesalamine (ASACOL®, Procter & Gamble Pharmaceuticals;
PENTASA®, Shire US; CANASA®, Axcan Scandipharm, Inc.; ROWASA®, Solvay).

20 In accordance with the methods of the present disclosure, a salicylate administered in
combination with anti-O8E and anti-PD-1 andfor anti-CTLA-4 antibodies and a non-absorbable
steroid can includes any overlapping or sequential administration of the salicylate and the non-
absorbable steroid for the purpose of decreasing the incidence of colitis induced by the
immunostimulatory antibodies. Thus, for example, methods for reducing the incidence of colitis

25  induced by the immunostimulatory antibodies according to the present disclosure encompass
administering a salicylate and a non-absorbable concurrently or sequentially (e.g., a salicylate is
administered 6 hours after a non-absorbable steroid) or any combination thersof Further,
according to the present disclosure, a salicylate and a non-absorbable steroid can be administered
by the same route (e.g., both are administered orally) or by different routes (e.g., a salicylate is

30 administered orally and a non-absorbable steroid is administered rectally), which may differ
from the route(s) used to administer the anti-O8E, anti-PD-1 and anti-CTLA-4 antibodies.
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EC50 CHO O08E binding 2F9.E6 1 3 407 pM 2A7.C11 2 1 750 pM 1G1l1. H1 3
4 1.69 nM 13D12. G10 4 2 746 pM 12E1.09 5 5

The compositions (e.g;, human antibodies, multispecific and bispecific molecules and
immunoconjugates) of this disclosure which have complement binding sites, such as portions
from IgGl, -2 or -3 or IgM which bind complement, can also be used in the presence of
complement. In one embodiment, ex vivo treatment of a population of cells comprising target

5 cells with a binding agent of this disclosure and appropriate effector cells can be supplemented
by the addition of complement or serum containing complement. Phagocytosis of target cells
coated with a binding agent of this disclosure can be improved by binding of complement
proteins. In another embodiment target cells coated with the compositions {e.g., human
antibodies, multispecific and bispecific molecules) of this disclosure can also be lysed by

10 complement. In yet another embodiment, the compositions of this disclosure do not activate
complement.

The compositions (e.g., human antibodies, multispecific and bispecific molecules and
immunoconjugates) of this disclosure can also be administered together with complement.
Accordingly, within the scope of this disclosure are compositions comprising human antibodies,

15 multispecific or bispecific molecules and serum or complement. These compositions are
advantageous in that the complement is located in close proximity to the human antibodies,
multispecific or bispecific molecules. Altematively, the human antibodies, multispecific or
bispecific molecules of this disclosure and the complement or serum can be administered
separately.

20 Accordingly, patients freated with antibody compositions of this disclosure can be
additionally administered (prior to, simultaneously with or following administration of a human
antibody of this disclosure) with another therapeutic agent, such as a cytotoxic or radiotoxic
agent, which enhances or augments the therapeutic effect of the human antibodies.

In other embodiments, the subject can be additionally treated with an agent that

25  modulates, e.g., enhances or inhibits, the expression or activity of Fey or Foy receptors by, for
example, treating the subject with a cytokine. Preferred cytokines for administration during
treatment with the multispecific molecule include of granulocyte colony-stimulating factor (G-
CSF), granulocyte- macrophage colony-stimulating factor (GM-CSF), interferon-y (IFN-y) and
tumor necrosis factor (TNF).
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19.8 pM Tables Internalization Efficiency Sorted by Internalization
in the CHO-O08E Cell Line Internalization Anti- O8E SKBR3 Cl 10- O8E

EC50 CHO O08E binding 2A7.Cl11 2 1 750 pM 13D12. G10 4 2 746 pM 2F9. E6
13

The compositions (e.g., human antibodies, multispecific and bispecific molecules) of this
disclosure can also be used to target cells expressing FeyR or O8E, for example for labeling such
cells. For such use, the binding agent can be linked to a molecule that can be detected. Thus,
this disclosure provides methods for localizing ex vivo or in vifro cells expressing Fc receptors,

5  such as FeyR or O8E. The detectable label can be, e.g., a radioisotope, a fluorescent compound,
an enzyme or an enzyme co-factor,

In a particular embodiment, this disclosure provides methods for detecting the presence
of O8E antipen in a sample or measuring the amount of O8E antigen, comprising contacting the
sample and a control sample, with a human monoclonal antibody or an antigen binding portion

10 thereof, which specifically binds to O8E, under conditions that allow for formation of a complex
between the antibody or portion thereof and O8E. The formation of a complex is then detected,
wherein a difference complex formation between the sample compared to the control sample is
indicative the presence of O8E antigen in the sample.

In other embodiments, this disclosure provides methods for treating a O8E mediated

15  disorder in a subject.

In yet another embodiment, immunoconjugates of this disclosure can be used to target
compounds (e.g., therapeutic agents, labels, cytotoxins, radiotoxoins immunosuppressants, efc.)
to cells which have O8E cell surface receptors by linking such compounds to the antibody. For
example, an anti-O8E antibody can be conjugated io UPT, as described in U.S. Patent

20  Application Nos. 10/160,972, 10/161,233, 10/161,234, 11/134,826, 11/134,685 and U.S.
Provisional Patent Application No. 60/720,499 and/or any of the toxin compounds described in
US Patent Nos. 6,281,354 and 6,548,530, US patent publication Nos. 20030050331,
20030064984, 20030073852 and 20040087497 or published in WO 03/022806, which are
hereby incorporated by reference in their entireties, Thus, this disclosure also provides methods

25  for localizing ex vivo or in vivo cells expressing O8E (e.g., with a detectable label, such as a
radioisotope, a fluorescent compound, an enzyme or an enzyme co-factor). Alternatively, the
immunoconjugates can be used to kill cells which have O8E cell surface receptors by targeting

cytotoxins or radiotoxins to OSE,
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407 pM1G11.H1L 3 4 1.69 nM12E1 .&® 5 5 19.8 pM 5 The
internalization activity of the saporin conjugates in CHO-08E was
neasured wth a dose response through a -500 pMto 1 pMrange using
human nonocl onal anti bodi es 2A7, 2F9 and 1Gl1. As illustrated in
Figure 14, internalization was very efficient with EC5Cs in the | ow
pM range. A CHO parental cell line and Hu |1 gG SAP were used as
negative controls and 10 showed no significant background toxicity or
non-specific internalization. Direct anti- USE conjugates to SAP were
used with SKI3R3 cells. The percentage of internalization (vs
control) as a function of 1g-SAP dose is presented in Figure 15.
EXAMPLE 7 Assessnent of cell killing of a toxin-conjugated anti-08E

ti bod i 116 81aled bl RESo T di
ant i body on bp%aﬁéspﬁggskloﬁﬁéﬁ'ﬁﬂ%ﬁnﬁﬁﬂ | dlbbg-lféz‘sli-os,g% EAAR d@%gﬁ%ﬁ R36.

the testing of anti-O08E nonocl onal antibod
for the &BicPRyped o furthqr Ligitingg Eihepgoaignle of all |figuay ap feices, phtps pyl g
cel | prolgubiahed p20t BpBabons cited thrblgiodd this aH3Eatidy e i
2F9, 2A7Ph1 El‘%r 1%%&2 may be co%}ugate to~a&§§§§ﬁkgia gﬁﬁ?ﬁﬁé%?l
such as &YFEHEI8yl, hydrazone or disulfide Iinker. An O8E-expressing
br easts carci noma cancer cell |line, such as SKBR3, is seeded at

bet ween about 1 and 3x104 cells/wells in 100 ul wells for 3 hours. An
anti-08E anti body-toxin conjugate is added to the wells at a
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10 starting concentration of 30 nMand titrated down at 1:3 seri al
dilutions. An isotype control antibody that is non-specific for O8E
is used as a negative control. Plates are allowed to incubate for 69
hours. The plates are then pulsed with 1.0 pCG of 3Hthytnidine for
24 hours, harvested and read in a Top Count Scintillation Counter
(Packard Instruments, Meriden, CT). Anti-08E antibodi es are expected
to show an anti body-toxin concentration dependent decrease 15 in
3Hthym di ne i ncorporation in OBE-expressing breast carcinoma cancer
cells. This data denonstrates that the anti-08E anti bodies 1011, 2F9,
2A7, 12E1 and 13D12 are potentially cytotoxic to breast carcinoma
cancer cells when conjugated to a toxin. EXAMPLE 8 Assesstnent of
ADCC activity of anti-08E anti body 20This Exanpl e di scl oses the
testing of anti-08E nonocl onal antXHWELES for the ability to kill
O8E+ cell lines in the presence of effector cells via antibody
dependent cellular cytotoxicity (ADCC) in a fluorescence cytotoxicity
assay. Human effector cells V\eremggafrom whol e bl ood as

foll ows. Human peri pheral bl ood r cells were purified from
heparini zed whol e btskiby ofHianditshotlo Sl dntibiid AedinsTRRAr ation. The
cells were resuspended in RPM 1640 nedi a cont ai n| ng 10% PBS and 200
U ml of hunarfhisiExampla distipgss ﬂvatgedra@mpﬁhugm m@hockhd. anfitielich dlat gedifguiday,
the cell ghiRHEemePbsEe andpyashed-fhour times in culture nedia and
resuspended at 2 x 107 cells/m . Tar &et O8E+ cells were incubated

W th BATMugieeagent (Per ki n Elmer, Wellesley, MA) at 2.5 pl BATDA per
1 x 106 tar ‘%r@é{d‘r 20 mnutes at.37. C. The tar get cells
wer e washed A %Bpﬁﬂ SqEtR TR0 Ot veing |Sﬁ%ﬂm\/éqcalﬂ’@m§$

| x105 transtb‘tEn(&&Erbdmﬂlusddlaﬁlﬁlt@émt;ﬁguzmﬂdnl Ixa?ddﬂian Q%mbrn&ﬂﬁfsﬁﬁt&l@
SKOV3 ce . nti body specific ADCC to the human
ant i -08Elv%rsogr11§8g eg‘r’]gan%g E)I% esa%osnl ng the Delfia 5 fluorescence

em sanonT@@LMgsmMﬁmcfaLé@mmme@arget cell line (100 ul of

| abel ed target ce was I n edwith 50 ul of effector cells and
50 gl of anti B%?um%& pofPgeRal ﬁ!&lb@f%méewﬁ wesg Prapasid uping dhoidEoT and diCo12

t hr oughogtfaink beﬂﬁmﬁfgbﬂe BRaMAD Modb® a8d tHdikd str@in RE FRRednEFant BR:REnic

control was us ve confrol. Fol]ow pg_a 2000 rpm pul se
spi n and™¥fe® Ig f'"ﬁ’ﬁ@u g‘F hngifl agtibdy” gopgs- sH’p‘éthé‘F e mppseestrains, the

col | ect eehdogpubrckm@ptiRappg digtt chaid g2 ks bedn mpﬁygmaélﬁﬂismms at deostarin ed

t | k80 f E t P k
o>, verT e PoyooRaRe L 12 ceudaeos et boneien B

Labt ech) homtﬁwc%@ shslluste«i\msdewlbwhﬁ@dplaé of BCT Bu@smat(oam DE09I8Y e Bah of
spont anegus nfBleld8i%s cardd Dhuthad BBY IYQH{‘Eh"aﬁl Ene; KELOD! &9&% f%%ﬁe)’

where the spont aneous release is the fluorescehce 1’romwe

only cont’& RlPayNsere @@Fﬁc@"oé’ﬁﬂirwr%ﬂ heefﬂ%%?s‘@am sartigpdhe H@@rlelg@e howy

from wel &ﬁmcmbf,ahél b Gestrie &f mlﬁaﬁntan& hauﬁsdeee%zﬁ ERabed sk @072 %he
sis. for the SICBR3 cell's 'wit

Trit 15
Tt B arrghitieh frtioihe ACo S mthan by chain arsanece feaped s Torecle & oLpCT
cel | cyt Pibiizdtion wo OL09187s i FhefKIVT MNReGKEND <OfiEnd hanehe ehethrstbdomkiane

wth antl1 Q85 ri’tdI%gm%e %.{r‘]}é]mmgf,,% and 2A7 are presented in Figure

18; and concen ratl on- ent “cell cytotoxicity %lysis for the

SKBR3 cehmmdkﬁq%ug%ogptl bodi es 2F9 and 2A7 are presented in
Figure 19. Both of the O8E+-expressing cell |ines SKBR3 and SKO\/B 08E

20 showed antlP tﬁéwat‘?rﬁﬂlﬁ’ dregn mppestonsl afibadionite RSEHwictafihb FaviAb Bigse®

ant i hedi @8 K@ Mous@FQerd MemeAred Wilhag0 O3E A 080RASLIA LB KA ST MAR cted

anti - 08E anti hodi e how eC| c cytotoxicity to O8E+ expressin
cell s. CEO %ec? recom 68% prot% Gener: un¥11umzat10n schemesp for HuMAbDB

Mouse® are described in Lonberg, N. et al (1994) Nature 368(6474): 856-859; Fishwild, D. et
al. (1996) Nature Biotechnology 14: 845-851 and PCT Publication WO 98/24884. The mice

96



Treatnment of in vivo tunor xenograft nodel using naked and

25cyt ot oxi n- conj ugat ed anti-08E anti bodi es Thi s Exanpl e
discloses the in vivo treatnent of mce inplanted with a breast cel
carcinoma tunor with toxin-conjugated anti-08E anti bodies to exam ne
the in vivo effect of the anti bodies on tunor growh. SKER3
or other suitable breast cell carcinoma cells are expanded in vitro
using standard | aboratory procedures. Male Ncr athym c nude m ce
(Taconi ¢, Hudson, NY) between 6-8 weeks of age are inplanted

subcut aneously in the right flank with 7.5 x106 ACHN or A-498 cells
in 0.2 nil of PBS/Matrigel (1:1) per nouse. Mce are wei ghed and
nmeasured for tunors three 5 dinensionally using an el ectronic cali per
twice weekly after inplantation. Tunor volunes are cal cul ated as

hei ght x giedr i weeksetigen e thefingf infosiamopfentiggre rA pusifisd agPmbingny prepargtionr

AA98 t UMps_SD B Bf OLE FH6keth 1s TR t@aﬁemﬁaaﬁhem;m% rm@éfﬂ aﬁcrmtﬁw groups.
The m ce are dosed intraperitoneally with PBS vehicle,

t 0Xi N- conj uga"ERETISIRIPR veEs, HRFEHZed fivich 3o BtemoR| emplsis Frgmdiscrdiuvant
ant i -08 Fa?ﬂ\iﬂé@elﬂl& 1?331)3&0:1&’319641@' ﬁ*&u’ﬁl{uﬁh&&ﬂﬁ (&9, P@g&%ﬁnyt Dot sy Besc
onj ugat e e an e e i scl.osure ar
cocr Poed P BERgod Gt Rh e Lp ipprPed ol e Plst e serRBREdoeRte.
The_ m ce adiexzei. Thajorang resf@ke wWodviidnitaredbyt xesmcebitambl'edds t 'ﬁfe@ﬁisﬁia ivfaﬁc&ﬂﬁed
Loxin coRpOMdR. Yl GRafe BRI A1 dileOlibh VRGN N 0T PBellaN S, ROST

dosi ng. ce are eut hani ze en the tunDrs reache p0|nt
(2000 an#siunoglphulib Wereawed fopBEiopm M@o’chrfe@oefﬁ]]ntfg‘anwlmtbanhgmﬁmnd 2
extend t g, WEBR shiifBe il rele&rahmﬂe dpien. tWiSWallﬁriﬁLsE"ﬁls{st }P leéegﬁxhégén (2800

mmB) and sl ow tunor growt_ pr ogr essj on. treatment wth such an

ant i -\98EPEfEPHo By P%ﬂ&f&?ﬁw@uﬁe@dfﬁreﬁ%ﬁm n vivo inhibitory
ef fect on tunor Irmunohl ndstry with anti-Me
HuMAD 2A7 = J“Q TS et 5 "&LFO’ “q?’..‘ge—sanu 08E HuMAb

2A7 to rec og rﬁozseleﬁ&ﬁmy MG T’”‘rnrmoimcs’f“hudmnmg tartu;bohm theg bovd PSE serp ism

t ; )
251 St L LR Bl MOSEROI2P IORAE
drying f oncrmerrﬂamwese Gos@é wiith purifisdecofbinerd OFEtah 1 2ot /o i RBf, S¢ eﬁmﬁs
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rrnse hen pre-1ncu bated wi't % nor nal oat serumin 25
PBS f or @Oﬁﬁ)nm&}ﬁien%qf@%aﬁeﬁw% rlﬁemaﬁdéecweﬁa%d tagafvelk and iqpnbatedy
2A7 in PRS mmn;@?/mﬁ@iaﬁ&bmg@eﬁresemdmlaft@rwée wikHRd adithl m&&ﬂma%@r e.
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wat er, s lﬁuﬁﬁﬁ vyé?erferféﬂhlfﬂt&rd'eﬁﬁéd‘]?eﬂwy%{dmygﬁm%ﬂzﬁétﬁtsfV@Jre festBd Bor anti-
Subsequent es._ were_washed for 10 secs in running distilled

wat er and? ﬁﬁﬁﬂﬂ%ﬁyﬁgsélaﬁégﬁﬁéi (DAKO). 5 The results of these studies

are pres %gle?'gnoln gf IIabndomas Producing Human Monoclonal Antibodies to O8E:

25 The mouse splenocytes, isolated from the HuMab mice™ and KM mice™, were fused
with PEG to a mouse myeloma cell line either using PEG based upon standard protocols. The
resulting hybridomas were then screened for the production of antigen-specific antibodies.
Single cell suspensions of splenic lymphocytes from immunized mice were fused to one-fourth
the number of SP2/0 nonsecreting mouse myeloma cells (ATCC, CRL 1581) with 50% PEG

30 (Sigma). Cells were plated at approximately 1x10° cells/well in flat bottom microtiter plate,
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Table 6 |Inmunoreactivity of OSE in Normal Muse Tissue Array Tissue
Types 2A7.Cl1-FI TC Hu-1gd -FI TC 2 pg/mL 5 pg/m 5 Jlg/nTL Ski n,
ear | obe Epiderm s Sabaceous gland Ot her elenents -

followed by a about two week incubation in selective medium containing 10% fetal bovine

serum (Hyclone, Logan, UT), 10% P388DI (ATCC, CRL TIB-63) conditioned medium, 3-5%

origen (IGEN) in DMEM (Mediatech, CRL 10013, with high glucose, L-glutamine and sodium

pyruvate) plus SmM HEPES, 0.055 mM 2-mercaptoethanol, 50mg/ml gentamycin and 1x HAT

5 (Sigma, CRL P-7185). After one to two weeks, cells were cultured in medium in which HAT

was replaced with HT. Individual wells were then screened by ELISA and FACS (described

above) for human anti-O8E monoclonal IgG antibodies. The positive clones were then screened

for OBE positive antibodies on OBE recombinant protein by ELISA or on O8E expressing cells,

for example CHO-OSE transfected cells, by FACS. Briefly, OBE-expressing cells were freshly

10 harvested from tissue culture flasks and a single cell suspension prepared. O8E-expressing cell

suspensions were either stained with primary antibody directly or after fixation with 1%

paraformaldehyde in PBS. Approximately one million cells were resuspended in PBS containing

0.5% BSA and 50-200 pg/ml of primary antibody and incubated on ice for 30 minutes. The cells

were washed twice with PBS containing 0.1% BSA, 0.01% NaNs, resuspended in 100 pl of

15 1:100 diluted FITC-conjugated goat-anti-human IgG (Jackson ImmunoResearch, West Grove,

PA) and incubated on ice for an additional 30 minutes. The cells were again washed twice,

resuspended in 0.5 ml of wash buffer and analyzed for fluorescent staining on a FACSCalibur
cytometer (Becton-Dickinson, San Jose, CA),

Once extensive hybridoma growth occurred, medium was monitored usually after 10-14

20 days. The antibody-secreting hybridomas were replated, screened again and, if still positive for

human IgG, anti-O8E monoclonal antibodies were subcloned at least twice by limiting dilution.

The stable subclones were then cultured in vitro to generate small amounts of antibody in tissue

culture medium for further characterization.

Hybridoma clones 1G11, 2A7, 2F9, 12E1 and 13D12 were selected for further analysis.

25 EXAMPLE 2

Structural Characterization of Human Monoclonal Antibodies
1G11,2A47, 2F9, 12E1 and 13D12

This Example discloses sequence analysis five (5) human monoclonal antibodies that
specifically bind to O8E,
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The cDNA sequences encoding the heavy and light chain variable regions of the 1G11,
2A7, 2F9, 12E1 and 13D12 monoclonal antibodies were obtained from the 1G11, 2A7, 2F9,
12E1 and 13D12 hybridomas, respectively, using standard PCR techniques and were sequenced
using standard DNA. sequencing techniques.

The nucleotide and amino acid sequences of the heavy chain variable region of 1G11 are
shown in Figure 1A and in SEQ ID NOs: 41 and 1, respectively.

The nucleotide and amino acid sequences of the light chain variable region of 1G11 are
shown in Figure 1B and in SEQ ID NO: 46 and 6, respectively.

Comparison of the 1G11 heavy chain immunoglobulin sequence to the known human
germline immunoglobulin heavy chain sequences demonstrated that the 1G11 heavy chain
utilizes a VH segment from human germline VH 4-34. The alignment of the 1G11 VH sequence
to the germline VH 4-34 sequence is shown in Figure 6. Further analysis of the 1G11 VH
sequence using the Kabat system of CDR region determination led to the delineation of the
heavy chain CDR1, CDR2 and CD3 regions as shown in Figures 1A and 6 and in SEQ ID NOs:
11, 16 and 21, respectively.

Comparison of the 1G11 light chain immunoglobulin sequence to the known human
germline immunoglobulin light chain sequences demonstrated that the 1G11 light chain utilizes a
VL segment from humen germline VK A27. The alignment of the 1G11 VL sequence to the
germline VK A27 sequence is shown in Figure 9. Further analysis of the 1G11 VL sequence
using the Kabat system of CDR region determination led to the delineation of the light chain
CDR1, CDR2 and CD3 regions as shown in Figures 1B and 9 and in SEQ ID NOs: 26, 31 and
36, respectively.

The nucleotide and amino acid sequences of the heavy chain variable region of 2A7 are
shown in Figure 2A and in SEQ ID NO: 42 and 2, respectively.

The nucleotide and amino acid sequences of the light chain variable region of 2A7 are
shown in Figure 2B and in SEQ ID NO: 47 and 7, respectively.

Comparison of the 2A7 heavy chain immunoglobulin sequence to the known human
germline immunoglobulin heavy chain sequences demonstrated that the 2A7 heavy chain utilizes
a VH segment from human germline VH 3-53 and a JH segment from human germline JH 6b.
The alignment of the 2A7 VH sequence to the germline VH 3-53 sequence is shown in Figure 7.
Further analysis of the 2A7 VH sequence using the Kabat system of CDR region determination
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2+, ocas Tissue Types 2A7.Cl1-PITC Hu-1gd -FITC Pancreas Aci nar
epitheliumliIslets O her elenents

Nerve plexus Ot her elenents 1+, 2+, ocas - 1+, 2+, freq +, |+ _ |+,

led to the delineation of the heavy chain CDR1, CDR2 and CD3 regions as shown in Figures 2A.
and 7 and in SEQ ID NOQs: 12, 17 and 22, respectively,
Comparison of the 2A7 light chain immunoglobulin sequence to the known humnan
gerniline immunoglobulin light chain sequences demonstrated that the 2A7 light chain utilizes a
5 VL segment from human germline VK A27. The alignment of the 2A7 VL sequence to the
germline VK A27 sequence is shown in Figure 9. Further analysis of the 2A7 VL sequence
using the Kabat system of CDR region determination led to the delineation of the light chain
CDR1, CDR2 and CD3 regions as shown in Figures 2B and 9 and in SEQ ID NOs: 27, 32 and
37, respectively.
10 The nucleotide and amino acid sequences of the heavy chain variable region of 2F9 are
shown in Figure 3A and in SEQ ID NO: 43 and 3, respectively.
The nucleotide and amino acid sequences of the light chain variable region of 2F9 are
shown in Figure 3B and in SEQ ID NO: 48 and 8, respectively.
Comparison of the 2F9 heavy chain immunoglobulin sequence to the known human
15 gemmline immunogiobulin heavy chain sequences demonstrated that the 2F9 heavy chain utilizes
a VH segment from human germline VH 3-53 and a JH segment from human germline JH 6b.
The alignment of the 2F9 VH sequence to the germline VH 3-53 sequence is shown in Figure 7.
Further analysis of the 2F9 VH sequence using the Kabat system of CDR region determination
led to the delineation of the heavy chain CDR1, CDR2 and CD3 regions as shown in Figures 3A
20 and 7 and in SEQ ID NOs: 13, 18 and 23, respectively.
Comparison of the 2F9 light chain immunoglobulin sequence to the known human
germline immunoglobulin light chain sequences demonstrated that the 2F9 light chain utilizes a
VL segment from human germline VK A27. The alignment of the 2F9 VL sequence to the
germline VK A27 sequence is shown in Figure 9. Further analysis of the 2F9 VL sequence using
25 the Kabat system of CDR region determination led to the delineation of the light chain CDRI,
CDR2 and CD3 regions as shown in Figures 3B and 9 and in SEQ ID NOs: 28, 33 and 38,
respectively.
The nucleotide and amino acid sequences of the heavy chain variable region of 12El are
shown in Figure 4A and in SEQ ID NO: 44 and 4, respectively.
30 The nucleotide and amino acid sequences of the light chain variable region of 12E1 are
shown in Figure 4B and in SEQ ID NO: 49 and 9, respectively.
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Comparison of the 12E1 heavy chain immunoglobulin sequence to the known human
germline immunoglobulin heavy chain sequences demonstrated that the 12E1 heavy chain
utilizes a VH segment from human germline VH 3-9, a D segment from human germline 3-10
and a JH segment from human germline JH 6b. The alignment of the 12E1 VH sequence to the
germline VH 3-9 sequence is shown in Figure 8. Further analysis of the 12E1 VH sequence
using the Kabat system of CDR region determination led to the delineation of the heavy chain
CDR1, CDR2 and CD3 regions as shown in Figures 3A and 8 and in SEQ ID NOs: 14, 19 and
24, respectively.

Comparison of the 12E1 light chain immunoglobulin sequence to the known human
germline immunoglobulin light chain sequences demonstrated that the 12E1 light chain utilizes a
VL segment from human germline VK L6 and a JK segment from human germline JK 1. The
alignment of the 12E1 VL sequence to the germline VK L6 sequence is shown in Figure 10,
Further analysis of the 12E1 VL sequence using the Kabat system of CDR region determination
led to the delineation of the light chain CDRI, CDR2 and CDS3 regions as shown in Figures 3B
and 10 and in SEQ ID NOs: 29, 34 and 39, respectively.

The nuclectide and amino acid sequences of the heavy chain variable region of 13D12
are shown in Figure S5A and in SEQ ID NO: 45 and 5, respectively.

The nucleotide and amino acid sequences of the light chain variable region of 13D12 are

" shown in Figure 5B and in SEQ ID NO: 50 and 10, respectively.

Comparison of the 13D12 heavy chain immunoglobulin sequence to the known human
germline immunoglobulin heavy chain sequences demonstrated that the 13D12 heavy chain
utilizes a VH segment from human germline VH 4-34. The alignment of the 13D12 VH
sequence to the germline VH 4-34 sequence is shown in Figure 6. Further analysis of the 13D12
VH sequence using the Kabat system of CDR region determination led to the delineation of the
heavy chain CDR1, CDR2 and CD3 regions as shown in Figures 5A and 6 and in SEQ ID NOs:
15,20 and 25, respectively.

Comparison of the 13D12 light chain immunoglobulin sequence to the known human
germline immunoglobulin light chain sequences demonstrated that the 13D12 light chain utilizes
a VL segment from human germline VK A27. The alignment of the 13D12 VL sequence to the
germline VK A27 sequence is shown in Figure 9. Further analysis of the 13D12 VL sequence
using the Kabat system of CDR region determination Ied to the delineation of the light chain
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CDR1, CDR2 and CD3 regions as shown in Figures 5B and ¢ and in SEQ ID NOQOs: 30, 35 and
44, respectively.

EXAMPLE 3
Characterization of Binding Specificily of Anti-O8FE Human Monoclonal Antibodies

This Example discloses a comparison of anti-O8E antibodies on binding to
immunopurified O8E performed by standard ELISA to examine the specificity of binding for
O8E.

Recombinant His-tagged and myc-tagged O8E was coated on a plate overnight., then
tested for binding against the anti-O8E human monoclonal antibodies 2A7, 12E1 and 13D12.
Standard ELISA procedures were performed. The anti-O8E human monoclonal antibodies were
added at a concentration of 1 pg/ml and titrated down at 1:2 serial dilutions. Goat-anti-human
IgG (Fc or kappa chain-specific) polyclonal antibody conjugated with horseradish peroxidase
(HRP) was used as secondary antibody.

Recombinant B7H4-Ig was purified from supernatants of 293T cells transfected with a
B7H4-Ig construct by chromatography using profein A. An ELISA plate was coated with the
human antibodies, followed by addition of purified profein and then detection with the rabbit
anti-B7H4 antisera. See, Figure 11A. Recombinant Penta-B7H4 protein with a C-9 tag was
purified from supernatants of 293T cells transfected with a Penta-B7H4-C9 construct by
chromatography using a 2A7 affinity column. An ELISA plate was coated with anti-mouse Fe,
followed by monoclonal anti-C9 (0.6 ug/ml), then titrated Penta-B7H4 as indicated, then the
human antibodies at 1 ug/ml. Coated anti-mouse Fc followed by M-anti-C9 (0.6 ug/ml), then
titrated Penta-O8E as indicated, then humabs @ 1 ug/ml. See, Figure 11B.

The anti-O8E human monoclonal antibodies 2A7, 12E1 and 13D12 bound with high
specificity to OSE.
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EXAMPLE 4

Characterization of anti-O8E antibody binding to O8E expressed

on the surface of breast cancer carcinoma cell lines

This Example discloses the testing of anti-O8E antibodies for binding to CHO-O8E (a/k/a
5 B7H4, B781 and B7x) transfectants and breast cell carcinoma cells expressing O8E on their cell
surface by flow cytometry.

A CHO cell line transfected with O8E as well as the breast cell carcinoma cell ine
SKBR3 (ATCC Accession No. HTB-30) were tested for antibody binding. Binding of the
BuMAb 2A7 anti-O8E human monoclonal antibody was assessed by incubating 1x10° cells with
10 2A7 at a concentration of 1 pg/ml. The cells were washed and binding was detected with a
FITC-labeled anti-human IgG Ab. Flow cytomeiric analyses were performed using a FACSean

flow cytometry (Becton Dickingon, San Jose, CA). The results are shown in Figures 12 and 13.
These data demonstrate that the anti-O8E HuMAbs bind to OSE expressing CHO cells

and to an exemplary breast cell carcinoma cell line.

15 EXAMPLE 5
Scatchard analysis of binding affinity of anti-O8E monoclonal antibodies

This Example discloses the testing of human monoclonal antibodies 1G11, 2F9, 2A7,
12E1 and 13D12 monoclonal antibodies for binding affinity to a O8E transfected HEK cell line
using a Scatchard analysis.

20 HEK cells were transfected with full length O8E using standard techniques and grown in RPMI
media containing 10% fetal bovine serum (FBS). (Figure 12 presents FACs analysis of these HEK-O8E
cells with the 2A7 human anti-O8E monoclonal antibody.) The cells were trypsinized and washed once
in Tris based binding buffer (24mM Tris pH 7.2, 137mM NaCl, 2.7mM KCl, 2mM Glucose, 1mM
CaCly, 1mM MgCls, 0.1% BSA) and the cells were adjusted to 2x10° cells/m! in binding buffer.

25  Millipore plates (MAFB NOB) were coated with 1% nonfat dry milk in water and stored a 4°C
overnight. The plates were washed three times with 0.2ml of binding buffer. F: ifty microliters of buffer
alone was added to the maximum binding wells (total binding), Twenty-five microliters of buffer alone

was added to the control wells (non-specific binding). Varying concentration of **I-anti-O8E antibody
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was added to all wells in a volume of 25pl. (In some cases FITC labeled antibodies were used for the
titration since unlabeled material was not available, binding may be compromised in these instances.)
Varying concentrations of unlabeled antibody at 100 fold excess was added in a volume of 25ul to
control wells and 251 of O8E transfected CHO cells (2 X 10° cells/ml) in binding buffer were added to
all wells. The plates were incubated for 2 hours at 200 RPM on a shaker at 4°C. At the completion of
the incubation the Millipore plates were washed three times with 0.2 ml of cold wash buffer (24mM Tris
pH 7.2, 500mM NaCl, 2.7mM KCl, 2mM Glucose, 1mM CaCly, lmM MgCly, 0.1% BSA.). The filters
were removed and counted in a gamma counter, Evaluation of equilibrium binding was performed using
single site binding parameters with the Prism software (San Diego, CA).

Data were analyzed by non-linear regression using a sigmoidal dose response (PRIZM™) and
resulted in calculation of an EC50, which was used to rank the antibodies as illustrated in Table 2. The
EC50 values calenlated in these experiments are qualitative measures of antibody affinity and do not

represent absolute affinities for O8E,

Table 2

Antibody

EC50

95% CI

2F9.E6-FITC

407pM

250 10 663 pM

13D12.G10

746 pM

569 to 979pM

2A7.C11

750 pM

519 pMto 1 nM

1G11.HI1-FITC

1.69 nM

1.4 t0 2.0nM

12E1.G9*

19.8 pM

14 t0 27.6 nM

20

* BOTTOM and TOP values adjusted as constants to compensate for incomplete curve.

EXAMPLE 6

Internalization of anti-O8E monoclonal antibody

This Example demonstrates the testing of anti-O8E HuMAbs for the ability to internalize

into O8E-expressing CHO and breast carcinoma cells using a Hum-Zap internalization assay.

The Hum-Zap assay tests for internalization of a primary human antibody through binding of a
secondary antibody with affinity for human IgG conjugated to the toxin saporin.
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The O8E-expressing breast carcinoma cancer cell line SKBR3 was seeded at 1.25x10°
cellsfwell in 100 ! wells overnight. The anti-O8E HuMADb antibodies 1G11, 2F9, 2A7, 12E1 or
13D12 were added to the wells at a concentration of 10 pM. An isotype control antibody that is
non-specific for O8E was used as a negative confrol. The Hum-Zap (Advanced Targeting
Systems, San Diego, CA, IT-22-25) was added at a conceniration of 11 nM and plates were
allowed to incubate for 72 hours. The plates were then pulsed with 1.0 uCi of *H-thymidine for
24 hours, barvested and read in a Top Count Scintillation Counter (Packard Instruments,
Meriden, CT). The results are presented below in Table 3 and in Figures 14-15. The anti-OSE
antibodies 1G11, 279, 2A7, 12E1 and 13D12 showed an antibody conceniration dependent
decrease in *H-thymidine incorporation in O8E-expressing SKBR3 breast carcinoma cancer
cells.

These data demonstrate that the anti-O8E antibodies 1G11, 2F9, 2A7, 12E1 and 13D12

internalize into a breast carcinoma cancer cell line.

Table3
Assay No. 1 Assay No. 2 Assay No. 3
% internalization | % internalization | % internalization

Anfi-O8E | mean sd mean sd mean sd

2A7/C11 29 i2 175 35 40.7 2.7
2F9.E6 37 17 NT NT NT NT
1G11.H1 18 8 NT NT NT NT
13D12.G10 | NT NT 12.1 2.5 12.2 2.8
12E1.G9 |[NT NT 104 18.5 43 2.7

The ranking for internalization efficiency was averaged over three experiments in
SKBR3 and two experiments in CHO-O8E. The internalization rankings, along with EC50s for
binding to CHO- OS8E, are presented in Tables 4 and 5. Results show that internalization
efficiency does not directly correlate with binding affinity, which suggests that internalization is
epitope dependant.
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Tableq
Internalization Efficiency Sorted by Internalization in the SBKR3 Breast Carcinoma Cell Line
Internalization
Anti- O8E | SKBR3 CHO- O8E EC50 CHO- OS8E binding
2F9.E6 1 3 407 pM
2A7.C11 2 1 750 pM
1G11.H1 3 4 1.69 nM
13D12.G10 |4 2 746 pM
12E1.G9 5 5 1.8 pM
Table 5
Internalization Efficiency Sorted by Internalization in the CHQ-Q8E Cell Line
Internalization
Anti- O8E | SKBR3 CHO-O8E . | EC50 CHO- O8E binding
2A7.C11 2 1 750 pM
13D12.G10 |4 2 746 pM
2F9.E6 1 3 407 pM
1G11.H1 3 4 1.69 tM.
12E1.G9 5 5 19.8 pM

The internalization activity of the saporin conjugates in CHO-O8E was measured with a
dose response through a ~500 pM fo 1 pM range using human monoclional antibodies 2A7, 2F9
and 1G11. As illustrated in Figure 14, internalization was very efficient with EC50s in the low
pM range. A CHO parental cell line and Hu IgG-SAP were used as negative controls and

10 showed no significant background toxicity or non-specific internalization. Direct anti- O8E
conjugates to SAP were used with SKBR3 cells. The percentage of internalization (vs control)
as a function of [g-SAP dose is presented in Figure 15.
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EXAMPLE 7
Assessment of cell killing of a toxin-conjugated anti-O8E antibody

on breast cell carcinoma cell lines

This Example discloses the testing of anti-O8E monoclonal antibodies conjugated to a
5  toxin for the ability to kill an O8E" breast cell carcinoma cell line in a cell proliferation assay.

The anti-O8E HuMADb antibodies 1G11, 2F9, 2A7, 12E1 or 13D12 may be conjugated to

a toxin via a linker, such as a peptidyl, hydrazone or disulfide linker. An O8E-expressing breast
carcinoma cancer cell line, such as SKBR3, is seeded at between about 1 and 3x10* cells/wells in

100 ul wells for 3 hours. An anti-O8E antibody-toxin conjugate is added to the wells at a

10 starting concentration of 30 nM and titrated down at 1:3 seral dilutions. An isatype control
antibody that is non-specific for O8E is used as a negative control. Plates are allowed to
incubate for 69 hours. The plates are then pulsed with 1.0 pCi of *H-thymidine for 24 hours,
harvested and read in a Top Count Scintillation Counter (Packard Instruments, Meriden, CT).
Anti-O8E antibodies are expected to show an antibody-toxin concentration dependent decrease

15 in *H-thymidine incorporation in O8E-expressing breast carcinoma cancer cells. This data
demonstrates that the anti-O8E antibodies 1G11, 2F9, 2A7, 12E1 and 13D12 are potentially

cytotoxic to breast carcinoma cancer cells when conjugated to a foxin.

EXAMPLE 8
Assessment of ADCC activity of anti-O8E antibody

20 This Example discloses the testing of anti-O8E monoclonal antibodies for the ability to
kill O8E" cell lines in the presence of effector cells via antibody dependent cellular cytotoxicity
(ADCC) in a fluorescence cytotoxicity assay.

Human effector cells were prepared from whole blood as follows. Human peripheral
blood mononuclear cells were purified from heparinized whole blood by standard Ficoll-paque

25  separation. The cells were resuspended in RPMI1640 media containing 10% FBS and 200 U/mi
of human IL-2 and incubated overnight at 37°C. The following day, the cells were collected and
washed four times in culture media and resuspended at 2 x 107 cells/ml. Target O8E" cells were

incubated with BATDA reagent (Perkin Elmer, Wellesley, MA) at 2.5 p1 BATDA per 1 x 10°
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presented in Figure 17; cell cytotoxicity % lysis for the SKOV3-O8E transfected cell line with
anti-O8E antibodies 1G11, 2F9 and 2A7 are presented in Figure 18; and coocentration-
dependent cell cytotoxicity % lysis for the SKBR3 cells with anti-O8E antibodies 2F9 and 2A7
are presented in Figure 19, Both of the O8E"-expressing cell lines SKBR3 and SKOV3-0O8E
20 showed antibody mediated cytotoxicity with the HuMAD anti-O8E antibodies 1G11, 2F9 and
2A7. These data demonstrate that HuMAb anti-O8E antibodies show specific cytotoxicity to
OS8E" expressing cells.

EXAMPLE 9
Treatment of in vivo tumor xenograft model using naked and

25 cytotoxin-conjugated anti-O8E antibodies

This Example discloses the in vivo treatment of mice implanted with a breast cell
carcinoma tumor with toxin-conjugated anti-OSE antibodies to examine the in vivo effect of the

antibodies on tumer growth.
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upstreahPpeeaser at 40 pM 0. 10 downstfream prinmer at [40UM 60 2X 5
SYBR G een sBGRydentm( APpl i ed Bjiosystens # 4367659), and 0.8111 water).
The cDNA wag.anmplified for 40_cycles |using standard|PCR condi tionsjin
an ABI 3r|8H17900HT (Applied Bi osystens, Foster City, CA). The
quantitative "RYPER rekults are showq in Tabte 7 beilow Sampl es wi th
undeter1&ma¢gmnnns represent val ues [that were below a f I uorescence
t hresho} d. sBeggbiumoval i an ang head gnd nec@+tunors were shown to
express| 0 5&:@&$h5the hi ghest | evel s |of 10 expressi¢n seen in sone
ovari an 'head and neck cancer sanpl es. This demofstrates t hat
t here i‘LW%creased expy ession of USE|in breast, ovanian and head and
neck tuWDrHsaﬂpMEs relative te normal] tissue.- Tablel7 Quantitative
RT- PCR expos&asikfisi N nprmal apd cancer tissues Tissye Count Quantity
N. Adi pose—+#304)-28--953062 25.57793 N. Artery (#303) |3] 856901
"Cerebrum  /
Neurons * 2+, 1+, freq +, -
Neuropil/fibers - 2+, 1+, ocas -
Pons
Neurons + + +
Neuropil/fibers + 2+, 1+, freq _
Cerebelleum
Purkinje cells + 1+ 1+ & -
‘White matter - i+, 3+ -
Other elements - - -
Spleen
Large lymphoid cells - 1+, 2+, rare -
in red pulp
Other elements - ~% _
Thymus - - -
Skeletal muscle - — —
Tongue - - N
Heart - Y -
Tung - - _
Kidney cortex - — _
Kidney medulla - - —
Urinary bladder
Transitional epithelium - & I+ -
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3.0423617 N. Bl adder (#257) 30.620392 7.5326214 N. Bone Marrow (#342)
Undeterm ned O N.Brain (#258) 34.33955 0.49280354 N. Breast (#259)
25. 63064 292. 28528 N. Col on (#261) Undeterm ned O N. Esophaqus (#262)
32.27514 2.2388945 N. Heart (#125)

Tissue Types 2A7.C11-FITC Hu-IgG1-FITC
Other elements - -

Seminal vesicle
Epithelium t, —~ £
Fluid in the lumen 1+ 3+

+

Other elements -

Testis
Primary - + 1+ -
Spermotocytes
Other elements -

Epididymis - - -

Uterus
Endometrinm/gland -+

i+
1

epithelium

Other clements : -

Ovary - + -

Intensity of immunoreactivity: +— (equivocal); + (weak); 2+ (moderate); 3+ (strong); 4+

(intense); — (negative), Freq: frequent; Ocas: occasional

These data and corresponding data collected for anti-O8E antibodies 1G11 and 2F9,
demonstrate that strong to intense O8E immunoreactivity (3+, 4+) was present in
enteroendocrine-like cells in colon and small intestine, as well as in the lumen fluid of seminary

5  vesicle; weak to moderate O8E immunoreactivity {1+, 2+) was revealed in neurons of cerebrum,
in neuropils and fibers of cerebrum and pons, in the white matter of cerebellum, in the crypt
epithelial cells of small intestine and in a small number of large lymphoid cells in the spleen;
weak O8E immunoreactivity (1+) was demonstrated in colon surface epithelium, Purkinje cells
in cerebellum and acinar epithelium of salivary gland and pancreas; equivocal to weak OSE

10 immunoreactivity was shown in transitional epithelium of urinary bladder, primary
spermotocytes of testis and nerve plexus in stomach; and all other organs exhibit negative to
equivocal staining, which include skin, liver, heart, lung, thymus, kidney, uterus, ovary,
epididymis, tongue and skeletal muscles.
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Undet ermined 0 N Ki dney (#264) 33.599422 0.8479082 N.Liver (#266)
Undetermined 0 N Lung (#268) 32.44523 1.9763907 N Lynph Node (#315)

Undeterm ned O N Ovary (#270) 35.045704 0.29364112 N. Pancreas (#271)
28. 446985 37. 06916

EXAMPLE 11
Production of defucosylated HuMAbs

This Example demonsirates the production of anti-O8E HuMAbs lacking in fucosyl
residues.

5 Antibodies with reduced amounts of fucosy! residues have been demonsirated to increase
the ADCC ability of the antibody. The CHO cell line Ms704-PF, which lacks the
fucosyltransferase gene FUT 8 (Biowa, Inc., Princeton, NI), is electroporated with a vector that
expresses the heavy and light chains of an anti-O8E HuMADb, Drug-resistant clones are selected
by growth in Ex-Cell 325-PF CHO media (JRH Biosciences, Lenexa, K8) with 6 mM L-

10  glutamine and 500 pg/m! G418 (Invitrogen, Carlsbad, CA). Clones are screened for IgG
expression by standard ELISA assay. Two separate clones are produced, B8A6 and B8C11,
which has production rates ranging from 1.0 to 3.8 picograms per cell per day.

EXAMPLE 12
Assessment of ADCC activity of defucosylated anti-O8E antibody

i5 This Example discloses the testing of defucosylated and non-defucosylated anti-O8E

monoclonal antibodies for the ability to kill O8E" cells in the presence of effector cells via
antibody dependent cellular cytotoxicity (ADCC) in a fluorescence cytotoxicity assay.

Human anti-O8E monoclonal antibodies are defucosylated as described above. Human

effector cells are prepared from whole blood as follows. Human peripheral blood mononuclear

20  cells are purified from heparinized whole blood by standard Ficoll-paque separation. The cells

are resuspended in RPMI1640 media containing 10% FBS (culture media) and 200 U/ml of

human 112 and incubated overnight at 37°C. The following day, the cells are collected and

washed once in culture media and resuspended at 2 x 107 cells/ml. Target O8E+ cells are

incubated with BATDA reagent (Perkin Elmer, Wellesley, MA) at 2.5 ul BATDA per 1 x 108

25  target cells/mL in culture media supplemented with 2.5mM probenecid (assay media) for 20

minutes at 37° C. The target cells are washed four times in PBS with 20mM HEPES and 2.5mM

probenecid, spun down and brought to a final volume of 1x10° cells/ml in assay media.

113



N. Peri pheral Bl ood Leukocytes (#302) 34.652363 0.39180183 N. Prostate
(#272) 32.635994 1.7184163 N. Retina (#256) 34.70426 0.37717298

N. Skel etal Muscle (#119) Undeterm ned O N. Skeletal Miscle (#126)
Undeterm ned O N. Skin (#273) Undeterm ned O N. Spinal Cord (#129)

39. 383526

The OBE+ cell line ARH-77 (human B lymphoblast leukemia; ATCC Accession No.

CRL-1621) is tested for antibody specific ADCC to the defucosylated and non-defucosylated

human anti-O8E monoclonal antibody using the Delfia fluorescence emission analysis as

follows. The target cell line ARH77 (100 ul of Iabeled target cells) is incubated with 50 pl of

5 effector cells and 50 pl of either 1G11 or defucosylated 1G11 antibody. A target to effector ratio

of 1:100 is used throughout. A human IgGl isotype control is used as 2 negative control.

Following a 2100 rpm pulse spin and one hour incubation at 37° C, the supernatants are

collected, quick spun again and 20 pl of supernatant is transferred to a flat bottom plate, to which

180 pl of Eu solution (Perkin Elmer, Wellesley, MA) is added and read in a Fusion Alpha TRF

10 plate reader (Perkin Elmer). The % lysis is calculated as follows: (sample release — spontaneous

release * 100) / (maximum release — spontaneous release), where the spontaneous release is the

fluorescence from wells which only contain target cells and maximum release is the fluorescence

from wells containing target cells and have been treated with 3% Lysol. The O8E+ expressing

cell line ARH-77 will show an antibody mediated cytotoxicity with the HuMAb anti-OSE

15 antibody 1G11 and an increased percentage of specific lysis associated with the defucosylated

form of the anti-O8E antibody 1G11. Thus, defucosylated HUMAD anti-O8E antibodies increase
specific cytotoxicity to O8E+ expressing cells.

EXAMPLE 13

Internalization of HuMab anti-08E antibodies by immuno-fluorescence staining analysis

20 The target cell lines, 082" SKBR3 (human breast cancer, ATCC# HTB-30) and ZR-75
(human breast cancer, ATCC# CRL-1500) were used to test for internalization of HuMab anti-
08E antibodies 2A7CI11, 1G11H1 and 2F9E6 upon binding to the cells using immuno-
flucrescence staining.

SKBR3 and ZR-75 cells (10* per 1004l per well in 96-well plate), harvested from tissue

25 culture flask by treatment with 0.25% Trypsin/EDTA, were incubated with each of HiMab anti-
O8E antibodies at Sug/ml in FACS buffer (PBS + 5% FBS, media) for 30 minutes on ice. A
human IgG1 isotype control was used as a negative control. Following 2 x washes with the

media, the cells were re-suspended in the media ( 100ul per well) and then incubated with goat
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0.01220525 N. Spl een (#274) Undeterm ned O N Stonmach (#275)
Undeterm ned O N. Tongue (#324) 30.956758 5.886249 N. Tonsil| (#325)
Undeterm ned O N. Trachea (#314) 29.771343 14.03797 Breast T. (#176)
33. 798374

10

15

20

25

anti-human secondary antibody conjugated with PE (Jackson ImmunoResearch Lab) at 1:00
dilution on ice for 30 minutes. Following washed with the media, the cells were either
immediately imaged under a fluorescent microscope (Nikon) at 0 min or incubated at 37° C for
various times. The images of cell morphology and immuno-fluorescence intensity of the stained
cells were taken at different time points as indicated in the figures below. The fluorescence was
only observed in the cells stained with HuMab anti-08E antibodies. No fluorescence was
detected with the IgG1 control antibody. Similar results were also obtained with FITC-direct
conjugated Hulab anti-08E antibodies in the assays.

The imaging data showed the appearance of the fluorescence on cell surface membrane
with all three HuMab anti-O8E antibodies at 0 min. In 30 min incubation, the membrane
fluorescence intensity significantly decreased while staining increased inside of the cells. At the
120 min point, the fluorescence on the membrane disappeared and instead appeared to be present
in intracellular compartments, The data demonstrates that HulMab anti-08E antibodies can be

specifically internalized upon binding to 08E-expressing endogenous tumor cells.

EXAMPLE t4
Efficacy of Anti-O8E antibodies on HEK-B7HA tumors in SCID mice

In this Example, SCID mice implanted with HEK-B7H4 tumors are treated in vive with
naked anti-O8E antibodies to examine the in vivo effect of the antibodies on tumor growth.

Severe combined immune deficient (SCID) mice, which lack functional B and T
lymphocytes were used to study tumor growth. Cells from the HEK tumor cell line transfected
with B7H4 were implanted subcutaneously at 5 million cells/mouse in matrigel (50% v/v). Each
mouse received an inoculum of 0.2 m! of cells on day 0. The mice were checked for tumor
growth starting at day 10 and monitored twice weekly for tumor growth for approximately 6
weeks. When tumors reached about 130 mm’, the mice were randomized by tumor volume into
3 groups. The mice were treated either with 10 mg/kg naked anti-O8E antibody 2A7, an isotype
control antibody or formulation buffer as a negative control. The animals were dosed by
intraperitoneal injection every 5 days for 5 injections. Using an electronic caliper, the tumors

were measured three dimensionally (height x width x length) and tumor volume was calculated.
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0. 7328206 Breast T. (#177) 25.759022 266. 02777 Breast T. (#178)

28. 572468 33.81085 Breast T. (#179) 25.31508 368.374 Breast T. (#180)
29. 323488 19. 494516 Head/ Neck T. (Larynx, #402) 28.116425 47.23582
Head/ Neck T. (Pharynx, #403) 25.776083 262.72076 Head/ Neck T.
(Tongue, #403)

Mice were euthanized when tumors reached a volume of 1500 mm® or showed greater than 15%
weight loss. The results are shown in Figure 20. Tumor growth was inhibited by treatment with
the anti-O8E antibody 2A7. The median tumor growth inhibition for the group treated with 2A7
was 63% on day 34. The tumors resumed growth after the dosing was stopped. These results
5  show that anti-O8E antibodies are effective in treating tumors that express OSE i vivo.
EXAMPLE 15

Dmmunohistochemistry using an anti-O8E antibody

The ability of the anti-B7H4 HuMAb 2A7 to recognize B7H4 by immunohistochemistry
was examined vsing clinical biopsies from ovarian cancer, lung cancer, breast cancer, and head
10 & neck cancer
For immunohistochemistry, 5 um frozen sections were used (Ardais Inc, USA). After
drying for 30 minutes, sections were fixed with acetone (at room temperature for 10 minutes)
and air-dried for 5 minutes. Slides were rinsed in PBS and then pre-incubated with 10% normal
goat serum in PBS for 20 min and subsequently incubated with 10 pg/ml fitcylated antibody in
15  PBS with 10% normal goat serum for 30 min at room temperature. Next, slides were washed
three times with PBS and incubated for 30 min with mouse anti-FITC ( 10pg/ml DAKO ) at
room temperature. Slides were washed again with PBS and incubated with Goat anti-mouse
HRP conjugate (DAKO) for 30 minutes at room terperature. Slides were washed again 3x with
PBS. Diaminobenzidine (Sigma) was used as substrate, resulting in brown staining. After
20  washing with distilled water, slides were counter-stained with hematoxyllin for 1 min.
Subsequently, slides were washed for 10 secs in running distilled water and mounted in glycergel
(DAKO). Clinical biopsy immunohistochemical staining displayed positive staining in the lung

cancer, breast cancer, ovarian cancer, and head & neck cancer samples.

EXAMPLE 16

25 Quantitative RT-PCR on normal and cancer tissues

Various normeal and cancerous tissue samples were screened for OSE mRNA. expression
using quantitative reverse transcriptase PCR (RT-PCR). Expression of mRNA is indicative of

O8E protein expression.
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26. 950275 111.07142 Head/ Neck T. (Tonsil, #404) 23.03704 1957.3722
Ki dney T. (#167) 27.029814 104.77927 Ovary T. (#187) 25.321087
366. 75525 Ovary T. (#188) 22.846964 2250.0833 Ovary T. (#189)
25.079527 437.81958 Ovary T. (#190) 27.964441 52.80399

For quantitative RT-PCR, the following O8E primers were used: B7-H4.3:
AGGATGGAATCCTGAGCTGCACTT; B7-H4.4: TCCGACAGCTCATCTTTGCCTTCT as
provided by Operon (Huntsville, AL). Standard reaction conditions were used (5 pl cDNA
template at I ng/pl, 0.1p! upstream primer at 40 pM, 0.1 downstream primer at 40uM, 6ul 2X

5 SYBR Green PCR mix (Applied Biosystems # 4367659), and 0.8pl water). The cDNA was
amplified for 40 cycles using standard PCR conditions in an ABI Prism 7900HT (Applied
Biosystems, Foster City, CA). The quantitative RT-PCR results are shown in Table 7 below,
Samples with undetermined couunts represent values that were below a fluorescence threshold.
Breast, ovarian and head and neck tumors were shown to express O8E, with the highest levels of

10  expression seen in some ovarian and head and neck cancer samples. This demonstrates that there

is increased expression of O8E in breast, ovarian and head and neck tumor samples relative to

normal tissue,
Table 7
Quantitative RT-PCR expression in normal and cancer tissues

Tissue Count Quantity
N.Adipose (#301) 28.953082 25.57793
N.Arery §#303) 31.856901 3.0423617
N.Bladder (#257) 30.620392 7.5326214
N.Bone Marrow (#342) Undetermined 0
N.Brain (#258) 34.33955 0.49280354
N.Breast (#259) 25.83084 202.28528
N.Colon (#261) Undetermined 4]
N.Esophagus (#262) 32.27514 2.2388945
N.Heart (#125) Undetermined 0
N.Kidney (#264) 33.599422 0.8479082
N.Liver (#266) Undetermined o
N.Lung (#268) 32.44523 1.8763907
N.Lymph Node (#315) Undetermined 0
N.Qvary {#270) 35.045704 0.29364112
N.Pancreas (#271) 2B.446085 37.06916
N.Peripheral Blood Leukocytes (#302) 34.652363 0.39180183
N.Prostate (#272) 32.635994 1.7184163
N.Retina (#256) 34.70426 0,37717288
N.Skeletal Muscle (#118) Undetermined 0]
N.Skeletal Muscle (#126) Undetermined 4]
N_Skin (#273) Undetermined 0
N.Spinal Caord (#129) 39.383526 0.01220525
N.Spleen (#274) Undetermined 0
N.Stomach (#275} Undetermined 0
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Ovary T. (#191) 22.686525 2530.9656 The present disclosure is not to
be limted in scope by the specific enbodi nents described herein.

| ndeed, various nodifications of this disclosure in addition to those
descri bed herein will becone apparent to those skilled in the art
fromthe foregoing description and the 5 acconpanying figures. Such
nodi fications are intended to fall within the scope of the appended
cl ai ns. Patents, patent applications, publications, product
descriptions and protocols are cited throughout this application, the
di scl osures of which are incorporated herein by reference in their
entireties for all purposes. CLAIMS 1. An isolated human nonocl onal
anti body or an antigen-binding portion thereof, wherein the anti body:
(a) binds to human USE with a KD of 1 x 1017 Mor less; and (h) binds

to a breastcet ¢ Yesdd)t unpr del | | BPRWETS8  Thel ant (S886RI90f | ai m
1, which i g—fu—tBASKEE | hody of anUndetenmined | gat | sotvhe 3 IThe
anti body ofi—et=ai mNE; . hﬁg“’. S a.z‘. i buz‘svn”jaagrmn or 14 33ig'fég! e—chai n
ant i body. 4—Fhe—abtibthr B —ctai-mt g LG nds 1o
human 08E\MT7T?F§%@Q : SSroaed- e of—¢ ai m
1, wherein[Sard angkd W1p1s 0 [numman g8 T & 8aafel 019 M or

| ess. 6. The anti bmebstniziedyai m 1, |[Wher epdiza848gd ant | bodYs dgds1s
i nternal i zed. HeadiNeek ANtaivROgw2)0f dl al m 15.11ek@rei n { he hresst celll
car ci noma tlunoiead/ibdk Tl {Phaynk. 4| ect ed f eDrrstdse qr olp cesesesdi ng [of

t he SKI 3R3 Lcel HeddiNaek T. {Tongus, #403) 26.950275 111.07142
Head/Neck T. (Tonsil, #404} 23.03704 10567.3722
Kidney T. (#167) 27.029814 104.77927
Ovary T. (#187) 25.321087 366.75525
Ovary T. (#188) 22.846964 2250.0833
Ovary T. (#189) 25.0795827 437.81958
Ovary T. (#190) 27.964441 52.80399
Ovary T. {#181) 22.686525 2530.9658

The present disclosure is not to be limited in scope by the specific embodiments
described herein, Indeed, various modifications of this disclosure in addition to those deseribed
herein will become apparent to those skilled in the art from the foregoing description and the

5  accompanying figures. Such modifications are intended to fall within the scope of the appended
claims,

Patents, patent applications, publications, product descriptions and protocols are cited
throughout this application, the disclosures of which are incorporated herein by reference in their

entireties for all purposes.
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8. The antibody of claiml. wherein said antibody |acks fucose
residues. 9. An isolated nonoclonal antibody or antigen binding
portion thereof, wherein the anti body cross-conpetes for binding to
USE with a reference anti body, wherein the reference antibody: (a)
binds to human O8E with a KD of |x1017M or less; and (b) binds to a
breast cell carcinoma tunor cell line. 10. The anti body of claim9,
wherei n hakef erence anti body conprises: (a) a heavy chain variable
regi on conprising the amno acid sequence of SEQ ID NO 1 and (b) a

l'i ght chai I f SEQ
D o L RSO i 8 AT A eSsiegen S5

conpri ses: (a) a heavy chain varlable regi on conprising the am no

acid SGQ%‘%% thmnﬁﬁQ)é}PwNQlK of ]a{lfb 7(1‘9)31 l%ssl Juﬁht chain variabl e region
conprising the amno acid sequence of SEQID NO 7. 12. The anti body

of ¢l al Mg ek elutaliNg LEfithanGho g [fody comprises: (a) ‘a heavy

chain varlab | e region conprising the anlno aC|d sequence of SEQ ID
acid sequonce or s NV B B R0 E0 SOTV AL e e
Egﬁp ;f‘;f;eﬂlt%%m%%% QQ:%nQO\UP& 1§§1§a[1t1%§‘c¥3 @%8 m}gﬁle hait qaub(og%/ ear flg'gﬁt”
chai n Vi‘g'ﬁ\? Sit890 c?a %mﬁgﬁ% 08 LB RTNRAGLSh SEAuRTEe ol SERID

erern erenc bod
conprlses a) a heavy chain varlable reglon conpr|5|ng the am no

aci d Sequeﬂeant% dy CI?TlemE \me n sal cpantlétt)'l% ﬂt 9 Qutl\}/z‘?‘ Kb Dpi\qoﬁﬁq} on
| Lhe am n 865 e

conpri SI nce oO

6. The antibody of claim 1. wherein said antibody is internalized.

7. The antibody of claim 1. wherein the breast cell carcinoma tumor cell line is selected from the
group consisting of the SKRBR3 cell [ine.

8. The antibody of claim 1. wherein said antibody lacks fucose residues.

9. An isolated monoclonal antibody or antigen binding portion thereof, wherein the antibody
cross-competes for binding to O8E with a reference antibody, wherein the reference antibody:

(a) binds to human O8E with a Kp of 1x107 M or less; and

(b) binds to a breast cell carcinoma tumor cell line.

10. The antibody of claim 9, wherein the reference antibody comprises:

(a) a heavy chain variable region comprising the amino acid sequence of SEQ 1D NO: | ; and
(b) a light chain variable region comprising the amino acid sequence of SEQ [D NO: a.

11. The antibody of claim 9, wherein the reference antibody comprises:

{a) a heavy chain variable region comprising the amino acid sequence of SEQ 1D NO: 2: and
(b) a light chain variable region comprising the amino acid sequence ot SEQ 1D NO: 7.

12. The antibody of ¢laim 9, wherein the reference antibody comprises:

(a) a heavy chain variable region comprising the amino acid sequence of SEQ [D NO: 3; and
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15. An isol ated nonocl onal antibody or an antigen-binding portion

t hereof conprising a heavy chain variable region that is the product
of or derived froma human VI, 4-34 gene, a human V113- 53 gene or a
V113-9 gene, wherein the antibody specifically binds 08E. 16. An

i sol ated nonocl onal antibody or an antigen-binding portion thereof,
conprising a Iight chain variable region that is the product of or

derived £, GG 0 Rh J TR b MK edBndeneEQ W RiceRN t he
antlbodytgpeﬁl g€ﬁﬁgcto&08 t]17 Tﬁe gﬁt?body %f claim1l,

whi ch conpr : o 1 , CDRI co
S0 1D NG H3 B byd@fﬁégb‘wﬁsﬁﬁ%ﬁﬁe}’%‘% B eommr | 51 ng. 820

IDNO 1 ea I
NG 21 ﬁay o o R AAE Ry K B B Rl AR OB B B0, PR\

;ga ig E;glﬂtch%rﬂgilﬁbl\é% 50311%})1%;)11&?8;‘{9{'&1“ ucsg I[](%ez):t ggQgEgdlg % gé

18. The bod) h
vg:iagle?ggéf6H%€%ﬁﬁ°§8ﬁgbﬁgﬁﬁhhﬁﬁ r?f){t¢§§fm%%f%3 ﬁggzyczﬁgpn

vari abl e region risin

vari ag: el@a ?%hcsl‘fbﬁf?‘ ‘8@%%"3??1 PTEE tl}eﬂ’%ac%fequ %Ce%fgﬁgn N?E?:aﬂd
vari abl e CDR

vari abl el b:)g '@Ehm’a@b “ S ng“%'t%%‘ﬁl %l%c'%ﬁqmﬂ&cﬁsk?% t chal n
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conprisi ng An [s%lated nmnoclonal antibody or an antigen-binding portion thereof, comprising a light
chain variable region that is the product of or derived from a human Vi Al7 gene or human Vy,
LG gene, wherein the antibody specifically binds to OBE.
17. The antibody of ciaim 1, which comprises:
a) a heavy chain variable region CDRI comprising SEQ 1D NO: 11:
b} a heavy chain variable region CDR2 comprising SEQ 1D NO: 16:
¢) a heavy chain variable region CDR3 comprising SEQ 1D NO: 21;
d) a light chain variable region CDRI comprising SEQ 1D NO: 26;
e} a light chain variable region CDR2 comprising SEQ ID NO: 31; and
f) a light chain variable region CDR3 comprising SEQ 1D NO: 36.
18. The antibody of claim I, which comprises:
a) a heavy chain variable region CDRI comprising SEQ [D NO: 12;
b) a heavy chain variable region CDR2 comprising SEQ 1D NO: 17,
¢) a heavy chain variable region CDR3 comptising SEQ 1D NO: 22;
d) a light chain variable region CDRI comprising SEQ ID NO: 27,

e) a light chain variable region CDR2 comprising SEQ 1D NO: 32; and
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d) a light chain variable region CORl conprising SEQID NG 28; e) a
| ight chain variable region CDR2 conprising SEQ ID NO 33; and 1) a
| i ght chain variable region CDR3 conprising SEQ ID NGO 38. 20. The
antibody of claim1, which conprises: a) a heavy chain variable
region CDRL conprising SEQ 1D NO 14; b) a heavy chain variable
region CDR2 conprising SEQID NO 19; c) a heavy chain variable

i on corkonge &S SR8 y B Nae 8 K9 MNPk “Chai n vr | abl e
" ogi on ORI EARE P A "SEG 1B P48 21 The antbody of ol aim I -
520 10 0 15 g SR o g Bl 6 20rs conpri S ng St
No: 25, B EhLiRE ey B B R AR REr S ng 520 1D No
and " 1) R UEACERAITEGArS R e gPERCEra AR ng SEQ 1D NO 40,
Cher cof SO SrRGa s AoReG0Y! CHEIH SR IRE 78q on conpri Sing the
o e e o Bal 3, STl e var e
ant 1 body Pov AT GE BT g B SRS SERdF NCobr | o ng: ) & heavy
chain variable region conprising the am no acid sequence of SEQ ID
NO 2: ad@ The antibody of claim 1. which comprises:

a) a heavy chain variable region CDRI comprising SEQ 1D NO: 14

b) a heavy chain variable region CDR2 comprising SEQ D NO: 19:

¢} a heavy chain variable region CDR3 comprising SEQ 1D NO: 24;

d) a light chain variable region CDRI comprising SEQ 1D NO: 29;

e) a light chain variable region CDR2 comprising SEQ [D NO: 34; and

f) a light chain variable region CDR3 comprising SEQ [D NO: 39.

21. The antibody of ¢laim | , which comprises:

a) & heavy chain variable region CDRI comprising SEQ 1D NO: 15;

b) a heavy chain variable region CDR2 comprising SEQ 1D NO: 20:

¢} a heavy chain variable region CDR3 comprising SEQ 1D NO: 25;

d) a light chain variable region CDRI comprising SEQ 1D NO: 30;

e) a light chain variable region CDR2 comprising SEQ 1D NO: 35: and

f) a light chain variable region CDR3 comprising SEQ [D NO: 40.

22. An isolated monoclonal antibody or antigen binding portion thereof comprising:

a) a heavy chain variable region comprising the amino acid sequence of SEQ 1D NO: 1 ;and
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b) a light chain variable region conprising the am no acid sequence
of SEQ ID NO 7; wherein the antibody specifically binds 08E. 24. An
i sol ated nonocl onal antibody or antigen binding portion thereof
conprising: a) a heavy chain variable region conprising the an no
acid sequence of SEQID NO 3; and b) a light chain variable region
conpri sing the am no acid sequence of SEQID NO 8; wherein the

ant i body ecifi cal bi nds I od
or _ant i g%ﬁq] E, i f ;I]f)ﬁl? Tegign (}ﬁusm% t%%%@g? :acgc?éngﬁe%ge @@l@qgg‘s? 60@2%1%i9 y
vari abl e™F &41°8 @o § amino aci d sequence of SEQ ID NO 4;

and b) cha| n vari a r id
sequence-d fa‘”gﬁiﬂl PNes oy al{mﬁ GSem %’glg%gblgcﬁgg)@’é;q%ﬁiog??lﬁggpgyag: nds

08E. 26. An isol ated. n_ocI onal t
t her eof &) PYS ;Hgvarlag;?e regl cgm{/)nsni;?at!]e algé? QCI%SI%Q&GP%S{FSEbggwp@FE%gI ?Ee

amno acid s q ence . 2 d..iP L RALH. ¥nhkah! e
regi on cOptE" g’e’ 8“%@85@%3“5%“@%& ?[Eg% 10: whe
the anti E)ﬂadv]bé’ﬁye ?‘P%aéi’ E{/ﬁ by ?1%2 08E. 27. A conposition conpri s?:lgl '?he

anti body_or an gen bi ndi n ti t
phar macedt 4194y d‘&%’@&f"é%?‘g’b ror’ |mgtp°e” gcrhgo%mfméﬁgd&%ﬁjggqea

conprising the antibo antl i ndi n t A
11 nked ey cexwervg&% PR a8t S G ue'ﬂ?%onf%?%{%%ﬁ%. R he

i mmunoconjugate of c¢laim?28 and a har mace t| cal I
carrier. g@“g*‘*rﬂ‘é‘”l ﬁﬂﬁ}lﬁ)g Qg&fg%f‘ém” ‘eéi“él’ior?ﬁ” & IUTer eﬁgmat gvrhgﬁleuti c
agent i s“ﬁ apihody gpefifically pin mposi tion conprising the

i mmunoconj ugate of cl 30_and
carrier. 2*9” iycated ‘ﬁ?fﬁg'lﬁg]%ﬁmwg&c@%at?ggaﬁg? ?}?E(%{lc%b\*;'er AGSERLabl

agent is a radi t t 33. A i et httranih
i oactive isatope. co ition th
i MuNoCoR) UFANESN VBIITPE " ‘%i%ﬁé?‘ﬁ’éﬂggﬂ??e&&‘lnf’? e]lpl))tsN @94. ot

carrier. 34. An isolated nucleic acid nolecule e .
ant i body bb¢ “éd\ﬁt:’iag’e‘fﬁ‘ﬂﬁ?l?l’(ﬁ%‘ﬁ@ g*a?* Bing e EREREOE SCFneg Pﬁfﬁé’\d‘ﬂ%% Whglgin
expr essi o apdody preei§rplibaidhE % he nucl eic acid nol ecul e of clai m 34.

26. An isolated monoclonal antibody or antigen binding portion thereof comprising:
a) a heavy chain variable region comprising the amino acid sequence of SEQ ID NO: 3; and

b) a light chain variable region comprising the amino acid sequence of SEQ ID NO: 10; wherein
the antibody specifically binds O8E.

27. A composition comprising the antibody or antigen-binding portion thereof, of claim | and a
pharmaceutically acceptable carrier.

28. An immunoconjugate comprising the antibody or antigen-binding portion thereof, of claim 1,
linked to a therapeutic agent.

29. A composition comprising the immunoconjugate of claim 28 and a pharmaceutically
acceptable carrier.

30. The immunoconjugate of claim 29, wherein the therapeutic agent is a cytotoxin.

31. A composition comprising the immunoconjugate of claim 30 and a pharmaceutically
acceplable carrier.

32. The immunoconjugate of claim 28, wherein the therapeutic agent is a radioactive isotope.

33. A composition comprising the immunoconjugate of claim 32 and a pharmaceutically
acceptable carrier,
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36. A host cell conprising the expression vector of claim35. 37. A
met hod for preparing an anti-08E anti body which conprises expressing
the anti body in the host cell of claim38 and isolating the anti body
fromthe host cell. 38. A nmethod of treating or preventing a disease
characterized by growth of tunor cells expressing 08E, conprising
adnlnlsterlng to a subject the anti body or antigen-binding portion

thereof , 3 0f Gl M hcibiP 130 rBIRRHOLEHALEE h¥iBodyQr LifiBBE-bRUInDPAV@TtherbdTe
di sease. m%$ﬁ gh e Eqﬁ o ctafﬁ1§8° mﬁgrgﬁnrtﬁg dlgéggg is é%ncer
40. The net of cIa|n139 wherein the cancer is a breast cel

car ci nomgy 5\[1%%%@%!3&?v?Férféegqpl@sﬁng(‘tha{umeé%md%eeelﬂe grdfi@ seancer is ovarian

cancer. claim39, wherein the cancer is kidney

cancer . 304%\'h01tr}%l1 g&tl]ngg]g(aeeﬁ}n@ésm&gﬂor%@&%‘ﬁ. the cancer is head and

neck cancer

37. A method for preparing an anti-O8E antibody which comprises expressing the antibody in the
host cell of claim 38 and isolating the antibody from the host cell.

38. A method of treating or preventing a disease characterized by growth of tumor cells
expressing O8E, comprising administering to a subject the antibody or antigen-binding portion
thereof, of claim 1 in an amount effective to treat or prevent the disease.

39. The method of claim 38, wherein the disease is cancer.

40. The method of claim 39, wherein the cancer is a breast cell carcinoma.

41, The method of claim 39, wherein the cancer is ovarian cancer.

42. The method of claim 39, wherein the cancer is kidney cancer.

43. The method of claim 39, wherein the cancer is head and neck cancer.
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