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WO 2007/ 077028 PCT/ EP2006/ 012632 Anti bodi es directed
to HER-3 and uses thereof DESCRI PTION 5 BACKGROUND OF

WOTDBIE/A7MZENTI ON 1. Field of the |Invention The PoT&Peens/012632

invention relates to binding proteins including

anti bodies and 10 binding fragnents thereof that bind
to HER-3 and pol ynucl eoti des encodi ng the sane.
Expression vectors and host cells conprising the sane
for the AntibediesndisectadtaHER-8@nd uses therfeafhe
invention are also provided. In addition, the

i nvention provides conpositions and nethods for

di agnosing and treati MESCRIPHION associ ated with
HER- 3 nmedi ated signal transduction 15 and/or its

| i gand heregulin. 2. Background of the Technology The

human epi der mag OURBLOE 'I*I-ﬂ?ﬂQVENﬁOEFER' , also
known as 20 Er‘é%‘)@%—f yr osi ne

ki nase and belongs to the epidermal growth factor

rec mly of receptor protein tyrosine
1k| nﬁéﬁoﬁﬁ%ﬁvﬁ%gg&?ncl udes HER-1 (al so known as

EGFR), HER-2, and HER-4 (Pl owran et alL, Proc. Natl.

cad SCi 1990 4905-4909; Kraus et al .
ﬁeoE"esﬁé‘ttl'“VQ(gﬁ’d‘ g‘ete 9 Bnﬁémgs@r?tfy@g)nc uring -anftppdies and

basn g @r‘its%ﬁe of: th Bind AHER-2GRAG: éﬁhuclé’otﬁi& eﬁgodlng

(199 ) 900- 2 Li ke the prototypic
the cane. fﬁ)spr@ssmcemtors and&ostacdhsecmnansngett\epsmme for the

eifetigtiort BERE" Bingind Brgtein 3 “trsh iffantioh; Afe, 21FS. Rigyideg. In
aﬁdﬁmhbrlﬁn@r\tﬁﬂwmmdéﬁ do?micﬁitﬁidslbﬁd méﬂidﬁsnfor diagnosing
r osi ne hl nase domai ntéTKD and a C-t

aﬁﬁo‘%%*b’igj HEGashs Fnseriatea with EER éa'ﬁ‘&d!%?@gﬁﬂnfﬂ trapaguction
aPidrytstst IRydrden&re g[,ﬁﬁel | ul ar domai n of HER-3 and

acti vat es the ré&ceptor-nedi ated signaling pathway by
promoting dinmerization with other human epi der nmal

2 TR BEh B AP gkl orver e ana

transphosphoryl ation of its i ntracel | ul ar domai n.
i r formati on between HER fa menber s expand
THR FUSRL P ! VA (9610 ERe8 and (HER healo Kopwn as

EPBB [ I I
TR 98, S A 45 50 B9 b il

arowilic faciene regeptere (EGGHR) tsubfpmily anf mceogw'n|protalrgnwlr93|ne
AER8S, YT B4 R et Tada MRESh LTS, L9ERE, anc
HiReds (Ploweasrr ef at ,eBroo «'Natﬂmi:adaw ediS. 4. 8A(1996), 4905-4909;
KA EESH B NErCRELS 85! D5 A. 86 (1989), 9193-9197: and Kraus ef
al., Proc. Natl. Acad. Sci. U.S.A. 90 (1993), 2900-2904). Like the prototypical
epidermal growth factor receptor, the transmembrane receptor HER-3

consists of an extracellular ligand-binding domain (ECD), a dimerization
domain within the ECD, a transmembrane domain, an intracellular protein
tyrosine kinase domain (TKD) and a C-terminal phosphorylation domain.

The ligand Heregulin (HRG) binds to the extracellular domain of HER-3 and
activates the receptor-mediated signaling pathway by promoting
dimerization with other human epidermal growth factor receptor (HER)
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bet ween the expression of HER-2/HER-3 and the

progression froma non 10 invasive to an invasive
wae@ge7ies been shown (Alimandi et al., OncogeP@&I/EP2006/012632

10, 1813-1821; deFazio et al., Cancer 87, 487-498;

Nai du et aL, Br. J. Cancer 8, 1385-1390).

Accordingly, agents that intérfere with HER-3 nedi at ed

signaling are desirable. Mirine or chineric HER-3 )

family soembers and tarsphaspporylaiinn of #h iakracellulmsde®ain. IDimer

ORTAERT Rnaeeh HEREADY metery SHBRRNS e SRIRING Wrential of
HERS simavs Borigdnsr hot enly fdr sigRaP dimlsmtaﬁbrsltgnaélsogagnal
SRS AE Sk AER LS iR f 4 S e

n&%%u %rta%%?@tz @h@t@béman §HER famfiHabEFEal

Herceptin(r) has® been shown to
act through two dlfferent mechani sms, i.e. the

ERCERRE Bho oy 04 B30 Bahbbd Phaldl8 4P e E Ylon o
beéastc tgastioitestinal oahy ;rai'td'@’tt(ﬁ cahbérshilgidrefstﬁ@ly id igedrelation
e SRR A B et
ihPAsivd 86 Y 1n\)a§|veagf¥gte' R&s tdé%ndﬁYcﬁM?Rm?ﬁitanef et al., Oncogene

resi stance to ch ange 1 n Eexpressi on or

18 thd82 &odefrazio @ﬂ‘ aHEQGHC@hBT LAﬁYM%I N@ldﬂat‘;i algridred. Cancer

i ot BRRTAAAL Sqffh, IR S, oo

S}Dfmi‘hgt are Tesirable eMrmne ol ubsnérw HER-@etantibsdids3Rave been

PRAH Y, St R 1. MebAsodaE ano b febozs

PCT/ EP2006/ 012632 -3 BRI EF DESCRI PTI ON OF THE DRAW NG
FIGQURES Fig. 1 shows the extent of HER-3 expression in
A hugranized nhonootonal rardibody eadainst ridERa’ohdHamﬁs‘P,r haggecently

ekt i B ER FER Belified Sordlind 4HRs Herapeutcaty
affectibdrirs hamaanﬁynbhyrm‘lalg Hybridemiahg,r333a870;ddud=iak et lal.y Mol.
Gl FaR Sty ieEadre $lething el dlduanosht 686y RBY ndPnge?290).

I-‘Rﬁﬁ'@ﬁl‘iﬂlﬁ h&s b@bﬁssﬁmpﬁﬂaétoth fRTBifRFent rﬁbgl"larﬂsm%hpé’ the

results of the indirect FACS Scatchard anti body
enfgagement ofrtheyeffecterecelisr abtherimmuaet syster-as well as a direct

PR 5 Bris MRS o5 of e invention
possess high affinities and strong bi ndi ng constants
iflgv[/ev%Eer%Iye);()g{lgr?tgevelth r?’\lgr“y amphﬁed HER-2 respond significantly to
Herceptin® therapy, thus limiting the number of patients suitable for therapy. In
addition the development of resistance to drugs or a change in the
expression or epitope sequence of HER-2 on tumor cells may render even
those approachable patients unreactive with the antibody and therefore
abrogating its therapeutic benefits. Therefore more drugs for target based
therapies approaching further members of the HER family, such as HER-3,

are needed.
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surface Fig. 5 shows the accel erated endocytosis of
HER- 3 i nduced by anti-HER-3 20 anti bodi es of the

WO popgfarioeh. Figs. 6 a-e show the results of a PCTEP206/012632

conpetition assay performed with anti-HER-3
anti bodi es of the invention. ,The results denonstrate
that the antibodies of the'i3n'venti on specifically

reduce bi nd| ng of - a- }I;|RG/ 1251] (3 I25 HRG t o

results of a HER—S phosphot yr osi ne ELI SA perfor rred
wth anti-HER- 3 antibodies of the invention.
Figt ifbskows theoextdnhgf HER-Beexpressioh ini an\panel of hudign cancer

ﬁb‘?&éﬁf ahd smgnstiatee tBECHEECS if Gxprgmsgs e vamely of human
ddeephoryl ation. Furthernore fig. 7b shows

representative results of this experinment with
titrated anti body. Fig. 8 shows the result of a

e PR A 138 S RACT U, B MRS At ining o

dithes Ratd celldvstalilp dixpsesstogititt diffdront hemb@rsesftthe HER family
[ nv nt| abl e to reduce 13-HRG nedi ated p42/ p44
Qg veg&ri vation as indicated by increased

MAP K| nase phosphorylation. 5 Fig. 9 shows the result

of a phospho- AKT ELI SA performed with anti-HER-3

Rig: Smbwvessantibadyebindingreoropetition binsdnapped tw HER@domains.
the present invention were able to reduce

(3- HRG nedi at ed AKT activation as indicated by AKT

bosmhsﬂqw gheoresukd dfi the Wl@b@%@?@d:znbh@rld aAtibedy affinity
man._ant i - HER-

| lif t
A3 FeHerBRd M ARUSIER S Thdisbal 6 Rveptien Ehe gnalysis
ihBRaRILIRAL thd VERY- HER 3' %’ﬁth&leEP@f 'tﬁé’ui‘iﬁgnﬁ&ll | pSERYN high

I n human cancer cell

affinitiesi gmétstmngofblmtmg @mstantsmr bHEEPdB ngpreaaed aomn ithe cell
&{?f R-3 anti bodi es of the invention. Figs. 12a-i

shows the inhibition of the anchorage i ndependent cell
grow h by human HER-3 anti bodi es of the invention. 20

i g.. 13 shows the inhibitjon of Xx ft growth of
Fa78 s (s asseleragnndadyiqss Bf PR aiarOaad oy gpU-HER-3
a’:mmog@yoghetm@emw-pntl on. Fig. 14 shows the reduction
of BxPC3 human pancreas cancer cells in mce after

adm ni stration of anti Her3 (Ul-59 and Ul-53) or anti
=CERa( Er ) Fi : t

PG, 8t ek SO e FEBLAE U BF oy Ebfhpshiiof ey pliformed with

ardindER-8 eamtibddjes dfutmenlrwehtieh{EFRha sesuitsodymonhstrate that the

anthodies Or &l%dinlvgntion specifically reduce binding of ['*I]-a-HRG/['®I]-B-

HRG to cells expressing endogenous HER-3.

Fig. 7a shows the results of a HER-3 phosphotyrosine ELISA performed with
anti-HER-3 antibodies of the invention. Antibodies according to the present
invention were able to inhibit B-HRG-mediated HER-3 activation as indicated
by increased receptor tyrosine phosphorylation. Furthermore fig. 7b shows
representative results of this experiment with titrated antibody.

Fig. 8 shows the result of a p42/p44 MAP-Kinase ELISA performed with
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conbination wth anti EGFR (Erbitux) antibodies. 30
Fig. 16 denonstrates that antibodies of the invention

waletoap7iesran nel anona (HT144) cell growt h in PCI/BPR2006/012632

m ce. WD 2007/077028 PCT/ EP2006/ 012632 -5 Fig. 17

shows the reduction of xenograft growth of HT-29 human
colon carcinoma cells by hur‘l"'an HER- 3 anti bodi es of

the invention (Ul1-53, U1-59 and U 1-7). 5 Fig.
aibiER-Beantihndies of thg lm@nawtlge@mmmr@agmahe present

B 98, a0 o Bl S Abed Filogs piaginase
daotiyatid® ashindicatdwby éntireb sed MAP-Kémage phosmgtarylationf

BxPC- 3 human pancreas 10 cancer cells by human
anti-HER-3 anti bodies of the invention (Ul-7, Ul-59

ﬁ%g 9 ihows thé:fééuth& éﬂsnasw-msstm péﬁoﬁﬂ%ﬁ w&vaﬁ{i-HER-s

i nvention (Ul-59) causes suppression o

Biboglien o ithe dnveetien.cAntlkedige rangording . t01t51esmmv nmventlon

Wele, pRER b, BroRG R sl SRuPRAS s I Gleb By AxcT

pikd3phory@tiom one enbodi nent of the present invention,
an isolated binding protein of the invention
conprises a heavy chain am no acid sequence conpri sing

Fig. 1|Oe§%fdw§ﬂﬁa Q'Ehll?lﬂSn %@W@F?@eﬁcd@ﬁ#efétmﬁ b gu%é?ﬂﬂntl -HER-3

con5|st|n? as shown in
antibpdig 0 ]the ingentign. Aatan@esg&ccogﬂngzﬂg thep presgnt goyention

iﬁﬁ@?ﬁ%@? nfiged £y odutl ypylan ootsals o0 150
138, 142 146 150, 154, 158, 162, 166, 170, 174 178
é t%(ebﬁ'gﬁ’@@h%ghgr% % M%‘%&ncgipoggélﬁg huyan anti-

ﬁERlé)anﬁﬂodﬂe% of%ﬁ’e i@ntied, 34, 36, 40, 42, 46, 50,
0, 74, 78, 80, 84, 88, 92, 96, 100,

104 108 112 30 116, 120, 122, 126, 130, 134, 138,

B e

2, 6, 10, 14, 18, 22, 26, 30, 34, 36, 40, 42, 46, 50,
54, 60, 62, 66, 70, 74, 78, 80, 84, 88, 92, 96, 100,

M? 2P Ehews0ie Wbﬁ%%ogﬁ/x@ﬁaéﬁa%t gréwii0ef T nubdan preast
6, 120, 122, 6, 130, 134, "138, 142, 146, 150, 154,
c_gm:er cells by a human anti-HER-3 antibody of the invention.

Fig. 14 shows the reduction of BxPC3 human pancreas cancer cells in mice
after administration of anti Her3 (U1-59 and U1-53) or anti EGFR (Erbitux)
antibodies.

Fig. 15 shows the reduction of xenograft growth of BxPC3 human pancreas
cancer cells by a human anti-HER-3 antibody of the invention and in
combination with anti EGFR (Erbitux) antibodies.

Fig. 16 demonstrates that antibodies of the invention delay human
melanoma (HT144) cell growth in nu/nu mice.
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162, 166, 170, 174, 178, 182, 186, 190, 194, 198, 202,
206, 210, 214, 218, 222, 226 and 230, and/or a |ight

w@b@rn7Aes no aci d sequence conprising at | easPCDRR2006/012632

the CDR s selected fromthe group consisting of: (d)
CDRL1 "s 5 as shown in SEQ ID NGs: 4, 8, 12, 16, 20,

24, 28, 32, 38, 44, 48, 52,56, 58, 64, 68, 72, 76,

82, 86, 90, 94, 98, 102, 106, 110, 114, 118, 124, 128,
Fig2 17 sBewsithe reductiorvef xespgraftgrowtp of 141,29 é@man colon

. 4 1

Ggnofieelbly mifjan HER-3 dtbodtel of tiigveifion 1063, Ut-59
ami SEQ) D NGs: 4, 8, 12, 16 20. 24, 28, 32, 38, 44,
48, 52, 56, 58, 64, 68, 10 72, 76, 82, 86, 90, 94, 98,
102, 106, 110, 114, 118, 124, 128. 132,. 136, 140,
F"ig4 181%?\0\/\/155%19 ]réﬁucﬁcﬁ'p ofl)@é’md@ﬁ mh éf7gall}=§0huﬂn%41 lung

192, 19 0, 204, 216, 220, 224 528
cangepsells chhL(man aDtHER- %@nt_oh@dms.qﬁ thsmyarmonc(w -9, U1-53
%§9|&§ J16, 20, 24, 28, 32, 38, 44, 48, 52, 56, 58, 64,

) 76 82, 86, 90, 94, 98, 102, 106 110, 114,
118, 124, 128, 132, 136, 140, 15 144, 148, 152. 156,

60, 1 4 1 8, 172, 17 180, 184, 92, 196, 200,
g419 resiistion 54 xeDourarbowifi P B G- NamBe fancreas
c,%tmeﬂlc@ﬁ@tbyqﬁumaﬁ dEAERL3i dhBokicof #id intehBbA{U1-7, U1-59

bi nding protein of the invention conprises a heavy
anthid-S no aci d sequence selected 20 fromthe group
consisting of SEQ ID Nos: 2, 6, 10, 14, 18, 22, 26,

30, 34, 36, 40, 42, 46, 50, 54, 60, 62, 66, 70, 74,

Fig. ZID,de‘MonﬁEhteQZthatB@n HoBibodPdof IHE inveritibn 1W6.59)26auses
122, 126, %%%% 142, 146, 150, 154, 158, 162
SUppressiop 0 ?&R 1"7'é3x humgn pargreas §ancerxenogsafts.

206, 210, 214, 218, 222, 226 and 230, and/or a light
chain am no acid sequence selected fromthe group 25
consi st1ng of SEEUMMARY. OF THE INVENHOND, 94, 5.

32, 38, 44, 48, 52, 56, 58, 64, 68, 72, 76, 82 86,

90, 94, 98, 102, 106, 110, 114, 118, 124, 128, 132,

A fitst abpect dftihe pré8entlinentidrbrelates, to Hivisoledé€d binting prétein
éSO,, éSi F@g 192, 196, 200, 204, 208, 212, 216,
tbapbingds o -3ind 232. 30 In yet another enbodi ment of
the present invention, an isolated binding protein of

the invention conprises a heavy chain anino acid
Ismﬁwqﬂmeat of it tpresentriinyention, zan dsalatgdebindings protein of

i ey Betrprsh ™ bealiCydin Sl plisksedudiis CGmpiipo at
%wt %16@ 206 m%sé!éiﬂ/egﬁing}?%@d 15163p %on'éls't&gsgﬂ (2)1¢DRH1 s
rshastn TLSFQID NoSoh b 79, %y 1843720 % 8, 540, 476, s0,
5NEBB2, Bb a0d7&6788§0aad 89 92,945 2150, b4 9|@8ar1(429&16 120,
100 and 102, 104 108 and '110,” 112 and

120 126 1]31)8 13!}22 3§na4223l46,1?@,aﬂﬁ4 1158, 1630 186d 11’92 174 178,
182 A 1ot 161 178 2905 1905, 210, 304, 294; 2350238% 330, (b)

CDRH2’s as shown in SEQ ID NOs: 2, 6, 10, 14, 18, 22, 26, 30, 34, 36, 40,
42, 46, 50, 54, 60, 62, 66, 70, 74, 78, 80, 84, 88, 92, 96, 100, 104, 108, 112,
116, 120, 122, 126, 130, 134, 138, 142, 146, 150, 154, 158, 162, 166, 170,
174, 178, 182, 186, 190, 194, 198, 202, 206, 210, 214, 218, 222, 226 and
230, and (c) CDRH3’s as shown in SEQ ID NOs: 2, 6, 10, 14, 18, 22, 26,
30, 34, 36, 40, 42, 46, 50, 54, 60, 62, 66, 70, 74, 78, 80, 84, 88, 92, 96, 100,
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and 160, 162 and 164, 166 and 168, 170 and 172, 174
and 176, 178 and 180, 182 and 184, 186 and 188, 190

wapa749228 194 and 196, 198 and 200, 202 and 20&1/EPE66/012632

and 208, 210 and 212, 214 and 216, 218 and 220, 222
and 224, 226 and 228, 230 ang 232, or a heavy chain
am no acid sequence 10 as shown in SEQ I D NOs: 34, 40,
60, 62 or 120, or a light chain am no acid sequence

184, 08w 120 1360120, N8, 138 130,6134, ASEoridiZng 460 160154, 158,

R I0 7 Blend7 8y 83 FERCISE 14 S By pBRy 21 g1k 21e,
202 226 &g 2300 dnditorex tight ehainl aminol acidaséquenddEEd@prising at
IGRH ORI I S PleaiatEOTee GRLPGRASIHING A JShGaRL1'S
a%sf(ﬁ?n 3&35 D NO§ £3, (82 165 B; §322 %88’4!"49 g;‘SZE %B, 58,

st el ne- r| domai ns, 'or ‘i n onaln
64hi6h 725 70, B &S, (90, % A8ad 02y S06; ﬂéOr 134, d68nilas, 128132,

e Y0485 1380, e PoPnT T 0. 270 gD 04, 188, 192,

19B)12005 204 b0® a2 1% 16, 220224 3128 Ena mer (é))rceDRLQesi abShown
an isolated bindi nglﬁgrotel n _that
t

ip Q-1 MO 4o al 125 {16y 20urd. 28y §8d3§y4énf1ﬁo52a§6d58 64, 68,
7?%'6%938@5 ggogzéls% il 10%59167324111'3@81 1%%%:1%@4140,

mat ur e articul arl t ure Ruman
123, Adé, éﬁﬂbﬂﬁﬁ éﬁOl 364 2168, b721d1?ﬁ3 180ht184n 188, t1Ra, 196, 200,

J S, 2, 2, A, 1A A a G DRI 9 ¥own in

SEQ!IDHEl@s34 ant1|2bqeyzolz4p28t32u38ar44 t4iae5an66 HERGZ 68, 72,
ant| bggg is selected fromthe consi stin

W, G 302106040, ThEST 16 TBbaI25 A28, 136, 140,
mt '1Q%dy152 %é 569”‘165’0%’%1%2 61?6“16?;%63409%?7 192, 196, 200,

ant i body ant i body, ‘anti’b

204, |208d?,12lﬂ1&]2%01t22do&?8 apd- 232.ant i body, Ul-13
anti body, Ul-14 antibody, Ul-15 anti body, Ul-16
anti body, Ul-17 antibody, Ul-18 antibody, Ul-19

Iardrddestyembbdifieninds thedyresbit iveatibhpadisolafed?Binding protein
i body, Ul-23 antibo Ul- 24 ant.i body, Ul-25
Ogntﬁ“IebW?"t'Qﬂ %“Bﬂ%‘?%@dggam chain, @mipgRCcid\ggquence selected

ff‘cﬂﬂ?t‘.&@&ﬁ&gé’g éﬁ?&%@@‘e@iﬁg%@s 286U1é %3 ﬁ!‘tZZb%yaoUM 36,

30 ant -31 ant1'body
40, #2, 4@nt50b66y601)§23€6a?1®,| %d&& 8QL @48&18%@@10011193 108,

u 8

L 05020981 300000 114 0 S0 1l o ren, 100

1em1tn iyaqy1; 788118% 1861 i gogy94 gi%%si%mt:k%@gando,mméni 78, 222, 226
an an (0] . anti po , -

igﬁd%”d/ei a4£9hirﬁt’1aﬁbé '"@ﬁcﬂbsﬁﬂ\f“?rﬂﬁﬁj?e'}é%dﬁﬁom the group

c%ﬂkis'@iﬂgyof éﬂcﬁﬂa ﬁ@%‘ hogy12 U 29 2t 28‘@% %Mmﬁ%s 52 56, 58,

ant 1 bo ant1 body, 'UL-55" ant
Qﬁntﬁ&;(Ych 7QJ1825786ar&Q 124l \B8, 01325806aﬁt10bdd§1, 10& 394, 128 132,

o 0044 140 1o Toby PRt 16 1B M A7 a8, 184, gps. 102,

1969 200¢ R84 208, 218 216, 220, 224, 228 and 232.

In yet another embodiment of the present invention, an isolated binding
protein of the invention comprises a heavy chain amino acid sequence and a
light chain amino acid sequence as shown in SEQ ID NOs: 2 and 4, 6 and 8,
10 and 12, 14 and 16, 18 and 20, 22 and 24, 26 and 28, 30 and 32, 36 and



10

15

20

25

30

10 said antibodies. Especially preferred are the
anti bodi es Ul-49 (SEQ ID NO 42/44), Ul-53 (SEQ ID

WOEN078727026) and Ul-59 (SEQ ID NO 70/ 72) or anPCT/EP2006/012632

anti body having at |east one heavy or light chain of
one of said antibodies. In addition, further

enbodi ments of the present invention provide an

i solated 15 binding protein coupled to a | abe

dtdapd 44, f@c@@qﬂ 48 SpandHEs of A5d,56 s8@ |andaHB, b@‘zqanﬁg64 66
RPEE! Polahd 7L ahg!7e 18 éﬁ&é&”@@%nﬁfez 84 and 86, 88 and 90,
yperprol erdtlve sease ularly onco
92 aads@s, Q&dmdaQBbrI@@lsandcaﬁZeﬂMgﬂm 106 nw&tandaﬂ 10 112 and

£8cEfe aBROREE HAZaB8N, uaiaat Tob T3 138anndane 136,

HRBAJCHT 142 bRBN 4448 anbl MB?wsmaﬁamszCOismaﬁQ 156, 158
cancer, colorectal cancer, t hy roi d cancer, bl adde

anchd6P, 16Rianeh 164e8AcHnd 168e§?0@nﬁaﬂzar 17éc€frtd ﬂV@sG@B and
R, P andonh, Kb 986188210 an@®"192! %4 §6, 198 and 200,
expreSS|n Or 'over expressi ng cancers, h

202 andi 204,0208 andr208;t240 aad<212, Qﬂeandé&ﬂeﬁ;ta &and 220, 222

BLFSSRLob0Nen a0 Al aheohg an o0l ed uckel e AFLdy once

4448l 9 SEQYBCNOK: BAYHD06E, 62'4¢ 1190 0Pl IRHTRhARYbAINO acid
encodi ng t he bindin rotein of the I nventl on, and

sessiencelas shown imSEQOR BQs: Se%on\%o myel ona cel I,
transformed with such nucleic acid nol ecule or

vector. 30 A further aspect of the present invention
Acdondlieg tb dhew pneetemd dnviemtiop) aml usulatgd ebmdhng @roteip thdtes rcapable

of .tHHe iﬁiﬂ”éé&”m?%r ﬁg;se@a@i 2933 Rgeb?mtﬂp%gﬁbﬂme@macellular

d%"r?B?HER-Bz Thé %d%g@!b e rprr@reeamY WcdtE& in UBMRIM LaNahs19-184)

pregared froma hybri doma cel ine that secretes a

wWhig |lﬁ@he\@nzogmwmgomm,EPMamSaa‘aa 185-$26r angh S2 (aa
5‘60 §3 %Pé‘?ﬁe ctg)o th%gné Qé‘ﬁ‘%‘?ﬁé‘iﬁg 3t "u? o?anrﬁ‘éiﬁl 2 $328-

ecu encodi ng’a I'ng protein
499)enlnncbns ﬂféimrkebeby trepbed Qyfsteihe-riphedemainsnvidig epitopes may

SR e TSR Ao S B P 1S4 o an

dpipelcoinl ﬁ§é@ byobaﬂgqsf o1 apeCS ¢! FARhef prefedidid Rl an isolated
pl ant or gus transgenic for a nucleic acid

Hiafiea peten (hakbeids @ca threstdimensionah sibriuge ferened by amino
Rl T8RS0 6D, f1-588, 138YSH Ol Sﬁ%?bédsg 684 of mature

I'ng protein’o invention i's prepare
HEBSSJ,@arpculddytofmataee:heMaorHER-& transgenl c ani mal
such as cow, 10 sheep, rabbit, chicken or other
manmal i an or avi an species, a transgenic plant such

Preférably, érpméd%n@lhb%ro!élﬁrﬁf therindenticH &J8 Hcaffold protein
I'l'Tus, Pichia or other funga

fungus such as per
haying @ anfin Hk%néw%ﬂg FACtiviiy %r%’kéﬁf'bﬁi’%eﬂgr &@p anti-HER-3
aﬁﬁirbfoﬂygm SD%FﬁClHQIartHB%H _HER- 3 ér? qb‘?fg/pngséélé rom the group

conpr as an’active agent one
qunsisting of U1theantibody; UJA2 iantibddy x tidr @ amtlbbdy, U1-4 antibody,

lw %rg'atcseu&y’ (f.ﬁl &3 %et E‘ﬁ' 7 ahff Bcr)cliﬁrl§1-8 antibody, U1-9 antibody,
U1-10 antibody, U1-11 anhbody, U1-12 antibody, U1-13 antibody, U1-14
antibody, U1-15 antibody, U1-16 antibody, U1-17 antibody, U1-18 antibody,
U1-19 antibody, U1-20 antibody, U1-21 antibody, U1-22 antibody, U1-23
antibody, U1-24 antibody, U1-25 antibody, U1-26 antibody, U1-27 antibody,
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di  uents and/or adjuvants. In another preferred
enbodi nent of the present invention, the

w@b@roemesit i cal conposition of the invention PCTI/EP2006/012632

additionally contains at |east one other active
agent, e.g. at |east one ant bneopl astic 20 agent. Yet
anot her aspect of the present  invention pertains to
the use of at |east one binding protein of the

Whe8nantbodantd 1679 iantibpdy, hi1- 3@6@'ttltmda, d4hail anlihodye U1-32

'%Byy ur 1933%&'“[)%@? 1 eu%l (ﬂﬁ& ep agﬁ’?g ?%ragtlbody,

uuusureanﬁbmw un -38ljantibotly, U3k 39 fmwtlumdqpal’&m)oantctﬁody U1-41

Al b 2otBaRT el BptiogyTUCrAE Rogye -5 agtibody
1! bﬂﬁb@dy,hwwprﬂm&eyaum:s dritbRey, WPAAY! SHisBdy, U1-50

an onco oglca di sease slUch as breast cancer,

andibodyi ntdsd1 nantibedy.elY1-p2n @ndbeodyanddrd3 pﬂ@tﬂmd)e U1-55.1

Ry OIFS SRpuBRING SR Tt 87 bRy ur-se

aribody, Uaks, eﬁt‘lb@dy, CUJ1-6ﬂe10tahtlmﬁweu1-6mymltldody, u1-62
cancer, 30 bl add er cancer )!%Ialoma nmel anonp or ot

09y 9 2R Atihedyrhaving @l Jeast<ane, heayn Qs ligh é%‘?'@”! 6 one of
d0d Ftibehiek! ;saerau éfétn%?ieére My sutsidied hﬂ-@%??E@i ID NO:

I nvention relates | further aspect to a net

WQDWZ@B?(QEQP@'/I‘EDQﬁ%%‘Olr:HBBEM -59 (SEHQdRoNMg/0/72) or an

SRR g GG bAG PRy BENBhEehethiah shE S ERY ERLSes.

| east one binding protein of the invention, and

detectin nce of HER-3. Preferred dlse ses
'B@r%'t!q"b%E”FﬁEgﬂ'@@dirﬁﬁnﬁﬁﬁéE rRSP??@r'BY‘?W’UP%%’é@%@" isolated
BTﬁa.hg%fblﬁ%\asredﬁo%t nbbbn.ﬁgg&&ﬁ; oPERESET erfo gh Pr@f@%&ﬁwsuch

I nvention Is a nethod eventin or
afl bindiing poeteiviniusefohfordbedeeatmant i thyperwobtqgat@&; digeases,

ALY bfedlopR] | EShardh, HECH b8rbERs! (ERCBl, BhFFgiptestina
wncbaqﬁnmu&cmm,gpmmemnoér tovarianveamicen,nstentach cancer
at least 1 ot her active a

STRlorne R Camtns) Saivasy QAT cata Ligusarcer daansy adier, colon

da‘hcér NeHIBRctal 't apakbt, Qﬁirrmd@éﬁceﬂ* BiRIaP chnder) ¢BMa, melanoma,
pat i ent. Preferred’ diseases or conditions associated

taplish caneere goifte tissusn safconiR- Iat @ndheeck cancer, or other HER-3

43%)?%] LS bt 6%.%&%@@%;&455 REFs, HhAithe "} Wnéf%?l\é 4 r]r%r'rohetastases

aspect resent” I'nvénti on ates 'y
Kit for the di agnosis, prevention or treatnent

o525, L ORI ol 10 A ] O i

ABRCAle @AebEing aaSin@m@lp?@t@he AHEOMVEARSE! a0fediBP having 2
i nventi on. Q)tl onal he i nventl on can

rfupleipeacid onplecule anccpd;agtth@rten@meprogwmQfethaglenenn@m gand a
rg:‘st'c?efi‘lst @? ggﬁléi"?;teh %%OHLS%‘% elg%%”keu,P{rSESf’o?rR  withEsuch

|seases t1 Oohs assocCi a
nucleic acid molecule or vector.

A further aspect of the present invention relates to a method for producing a
binding protein of the invention by preparing said binding protein from a host
cell that secretes the binding protein. Preferably, the binding protein of the
invention is prepared from a hybridoma cell line that secretes a binding
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with the expression of HER-3 are the
hyperproliferative di seases nenti oned above. DETAILED

wWOREBCRIPI8 ON 25 A first aspect of the presentPCI/EP2006/012632

invention relates to an isolated binding protein that
binds to HER-3. In one enbogI'Pr[ent of the present
invention, the isolated bindi'ng protein of 30 the

i nvention COI’TprI sSes a heavy chain am no acid sequence
REetRiR i0F iagHSY or pthericeltypetransforasd witha auelete aqlermolecule

RBPHDIAARS bt oPlip nenfGEL S - 55 shown n 95O

46, 50, 54, 60, 62, 66, 70, 74, 78, 80, 84, 88, 92,

6.. 100, 104..108. 112.. 116, 12 2007/ 77o 8
AREED 35RET AT PreSEt inyBRtiar gelatefto 3 dieplgor praducing a
bll‘l@lnglgfbtellﬁéf tﬂé&nvé‘rﬁ%n Bgﬁpregﬁﬂng 1§a’}d Hiﬁabng gﬁﬁeln from a
186, 190, 194, 198. 20 4. 218 2

tissbe2 Podyas)or segvetion csfsarsmmal rplgm@! Fungus tr@nsgemc for a

oo oo g o efogf iy

cfGBe ihv@ntién. 11’6'eférabl,y, aBindirRppratéin, of e, inkedtion4: prepared

146,,, 150, 154 1 66, 7 174, 178

TG, thEoResugy Prodiet o58scresige ofd dransgiehic, shithal8ich a5 cow,

s?ié@f 48Bbit28Kickén delRthér snadnfian od aviahQ Zdéélé‘@a tFansgenic
014 18, 22, 26, 30, 34, 36, 40, 4 0,

Q;a,nt §@ch @g cq;a, tqtgaccmor qlgl;\er gxbantggr agganggenlge‘ung@@ such as

ﬁ%fgli@% P’@% °'1é@‘e'%pgfé%%ai'&é%17%3017}13417é3818%42

186, 190, 194, 198, 202, 20_6 210, 214, 218, 222, 226
Aitner srpta, of 1Ba et opvenirpediing Bt s Pharceutical
doep &Kt dﬁhﬁﬁléﬁﬁg% ah: adtl% A ]atSIeaéﬁoﬁgqyiﬁdin@ grre%ln of

| D NGs: 4, 16, 20, ,
the, lrg,\gantlogu Iﬂ6@dﬂ'ﬁ2’[Ul‘$6WlfQ2 ptmmagguﬂgajly g@ceptgple 168@rriers,

dibnes bforcy Baufds. ol prbfrtctd ottt of 148 present

ideEntict) Othe2 (phargeutical, cdbthosiiin cffzzuhe Z2ngentioh 2a3dditionally

cotains, ot gasi pri, lfers 042 298, 38 g legy! O AtingOplastio
agbnt8¥et SHotHA, as%%ct bPthe pisent 1dventibh pdrdins 184he 183 of at
132, 136, 140, 148, 152, 156, 160, 164, 168

IQ@’? Ofﬁ@mq'ag protein O_fé@e "1@“'01‘9@” ZW'OWYZQMleaQane other

%é@nt é% %tziﬁgﬁzﬁnéngmﬁe?opﬁé}ﬁ gg)egﬂ%oﬁg%ﬁjre with

mfarnm;auﬂeallysaccﬁmatﬂs cadierg8 diluents a6d/@2 adsang®, for the

Siooierio0r 5 pobRasibien rdogd O md o hceunca

cothposifidn 188, suiRble 196r AHYnoskiy!, prelentidd. oflbireating a
220, 224, 228 and 232.
hyperproliferative disease, particularly an oncological disease such as breast

cancer, gastrointestinal cancer, pancreas cancer, prostate cancer, ovarian
cancer, stomach cancer, endometrial cancer, salivary gland cancer, lung
cancer, kidney cancer, colon cancer, colorectal cancer, thyroid cancer,
bladder cancer, glioma, melanoma or other HER-3 expressing or

overexpressing cancers, and the formation of tumor metastases.

Moreover, the present invention relates in a further aspect to a method for
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25 I'n anot her enbodi ment of the present invention, the

i sol ated binding protein of the invention conprises a
wheavyp7obai N am no aci d sequence sel ected fr oPeT/AR2006/012632
group consisting of SEQ ID NGs: 2, 6, 10, 14, 18, 22,

26, 30, 34, 36, 40, 42, 46,50, 54 60, 62, 66, 70,

74, 78, 80, 84, 88, 92, 96,7 1R)O 104, 30 108, 112,

116, 120, 122, 126, 130, 134, 138, 142, 146, 150, 154,
disgnosing disegses armpnditions aswciated witlsthe egwession of HER-3,

. , . ) . nd. 230 .
hibristg oot sadibre, S o 1ast 678 B8 Pratein g, the
ihvehticgr, oamd Cdmebﬁrﬁg rtﬂeObre%EQcé DoNBERAB. Brefédited 18isedfes or

24, 28, 32, 2, V\D2007/077028
opewtmgﬂfooeweﬁbebypewob ratiye diggasggmepsioned abgye. gg,

90, 94, 98, 102, 106, 110, 114, 118, 124, 128, 132,

136, 140, 144, 148, 152, 156, 160, 164, 168, 172, 176,
Stdloanaiper aspect of dirze pIesentziO@enﬂmnjs aometmdz for2p@venting or

teling dseadés al Bnditigns BehSsdBlo. IR i PRl SR 3 in a

patiehbén Ineweerthemmcompnsn@ adhgfgteringabrtharpaiiend@ndeffective
sequence and a ght chai n anmi no_aci d, sequence

as
¢fra @tme\@@dm giiein ofghe avantionandaetianallysat least

Aoty adygeth, G B0ibrsh orecpBiiasts syt ripigraol. the

padieah ds Eanaaﬂnad'rah patierds micre pprdfed8bly 78 haman/patient. Eneferred

76, 78 and 82... 80 82. 84.and 8 8 and

dfskpsed BpLofiic 336didtes” MiB theb sxnfibsillt of HERS pre the
hi/perprbliferative disbhsed hferitihelildbovk22 and 124, 126 and

128, 130 and 132, 134 and 136, 138 and 140, 142 and

144, 146 and 148, 150 and 152 154 and 156, 158 and

A8 ot RRaifhon hyEEto 4 i n g,

préeventicom andtreaﬁnenigailaeas@mr codlitions 2assocktédamdth the

SBles30R oRRlir 3, comtisifiaoksst 38 ping Proseff ngfpfipuciec

aefd dmeRGukN Cd/es veiinof nthSERveRiOKXS Oplibnally, tHd, k|162>f the
or 120, or _.a.light chain am no acid uence as sh
'n\fﬁf‘é@j fan r(leﬁherseorapﬂea at ieastrp%em%aafgwevas%tt Rd- at 'eaSt

o?fe?éﬁﬂ“hebglé%ﬂb' ntl Préféra‘b% BRe i Msﬂs%}deoﬁc?%ﬁ B8sociated

am no acid sequence of th inding protein
wittv the espreissianoof HER-B atettbe hyperprakifergtiveodiseases mentioned
a%g\,?o acids (See I mmunol ogy - A Synthesis (2nd
fon, ES. Golub and DR Gen, Eds., Sinauer
Associ ates, Sunderland, 25 Mass. (1991)), which is

i ncor porated hereip [ eren _For exanple, the
am no acids may in Ne.g. D-am no
acids) of the twenty conventional am no acids,

unnatural am no aci ds such as a-, a-di substituted
A first aspect of the present invention relates to an isolated binding protein

that binds to HER-3.

In one embodiment of the present invention, the isolated binding protein of
the invention comprises a heavy chain amino acid sequence comprising at
least one of the CDR’s selected from the group consisting of: (a) CDRH1's
as shown in SEQ ID NOs: 2, 6, 10, 14, 18, 22, 26, 30, 34, 36, 40, 42, 46, 50,
54, 60, 62, 66, 70, 74, 78, 80, 84, 88, 92, 96, 100, 104, 108, 112, 116, 120,
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am no acids, N-alkyl amno acids, lactic acid, and
ot her unconventional am no acids. Exanpl es of

wa@pwonvees i onal am no aci ds, which may al so bePGDEP2006/012632

sui tabl e conponents for the binding protein of the
i nvention, include: 4- hydrOffproline,
y-carboxyglutamate, E-N, N, N-{rinmethyllysine, E- N
acetyllysi ne, O phosphoserine, N-acetylserine,

127,426/ 138k Hi3dn 136, 182, 146hJ50i $54.0156, 162, 166, 170, 174, 178,

RO YU SL98, 180 1oL A28, 27002961 9565000 6, (o)
(DIDRHQ’Q@SH}Q\M th SEChMD'rNIXS‘prQBI me, 14:,U18,_f22,fﬁﬁ’, S0, i34, 36, 40,
accordance with the rese

o a0, P, B8Rt ot 80 8 efcns Yholap.itpdsdes. 112
Lfé,Nﬁ%o 1122231%661r1%00<a%r46maﬁ2§ 1§ea135(ﬁ61519 B3 aB229%8d 170,

y 't he'present ‘i nvéntion, provid
1i,i BE8,0182,i 186, HEBG Ao 108, &%’e@ﬁ)@néé Op2iAt 3|1B 202, 226 and

&30 nel FOCORTET 5, 480548 o) RERR g R a8 a1 2 28,
334, 36\d), 42, 2162501'5% G{WBZitGGOFIS mymc&mnrswamlgz 96, 100,
t he framework %os (i out sj de_ t

{0 9511 %g, s 128" 128, 30T 138 oo ide. 180, 52, 158,
d

@106 o g 188 o g eegE g, 210, 26, e

222,226 and M/and/or apigit emain aminho Acid seguence: camprising at

& oog Hitha LR 2 SElEGR Fhobine §F L%ﬂqgﬁ@é'ﬁwiiﬁf@oc%ﬁu s

é@ﬁﬁ@hhﬁﬁdlSEtQﬂltDtM@sgllllC&SemI’rBEZQTIQM?%aﬁ%g@BaMMB 52, 56, 58,
Se ence al a O pu | C Or oprle ar seguence

Gt 6B Lo s .CORRR.c90.,941 ot 106 T Hdds d8n 188, 1284132,
185, 148M44, VM?QQIW%G”%N $68" 168, 913'72“% PieY). &iga, 188, 192,

conformati dn démai ns that ' occur in ot'her 'binding
PH1200L04f 2RBpRh2 s2 16)AA0; éZénBZ&ranﬂLR&ﬁ |(e)1CD|Rl1215@§ shown

Do eETH NowPht 12 FE T e 2 % dani. 48,327 55 Bkpe. o0,

72, 78,.82, 36, @0: 947288, 102341((61,91911)) 11ZO1H’80ﬂb4n1528 132, 136, 140,
AT R LA A 151, 200
i(m fmblcm'zmz’f@ ?Z(Pt?ch‘ g2 L) %HLQ& Arfd g?r@ﬂﬂﬁﬁ 84 shown in

OOZG [1shin

$EQOID Nomj B3, 160200 242 2P, 3393&;434 B, 52,56, 5B 6H) 68, 72,

{8 86°af pr. B TRR7APE"d10 33 0K 1P4C 2B, Fape 3B 140,

4,1 148,218, st56, citedy, dl64¢ d68oM TR} 1765180 at841e088) € 925 ed6, 200,

defin tru r fun onal domains in
é%)o%%r?@g ®1§h§éﬁe§i‘h\a’?g%t %%éEspeci ally preferred
variations in the am no acid sequences shown in SEQ

I'D NGs: 1-174 and 1-232 are those that lead to a
Incaneiber emhsnsimient pf the preseot pventonyiesisolatesk binding protein

G i AR bOpAPe % heRls, daif ariinc rbE Bdarenge, seiected
feomf thecroupaconsistirey bf SE@IDtN@©s: 2, 6, 10, 14, 18, 22, 26, 30, 34,
36, 40, 42, 46, 50, 54, 60, 62, 66, 70, 74, 78, 80, 84, 88, 92, 96, 100, 104,
108, 112, 116, 120, 122, 126, 130, 134, 138, 142, 146, 150, 154, 158, 162,
166, 170, 174, 178, 182, 186, 190, 194, 198, 202, 206, 210, 214, 218, 222,
226 and 230, and/or a light chain amino acid sequence selected from the
group consisting of SEQ ID NOs: 4, 8, 12, 16, 20, 24, 28, 32, 38, 44, 48, 52,
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bi nding protein. In particular, conservative am no
acid replacenents are contenpl ated. Conservative
WO eplatmweent s are those that take place w thi NnPET/E¥2006/012632
2007/ 077028 PCT/ EP2006/ 012632 -14 fam |y of am no
acids that are related in t_hf\#[ side chains. Preferred
am' no acid famlies are the oIIovm ng: acidic famly
artate_ glutamate; basic

= | i ,
5. e e DO T31 78 B0: 6 90 ok 56 (15 161 1 i hed 18, 124, 128,
1931 1% 1409‘4‘4'4”948' 518@%'56”?%0 p’fé’aL 168, Pﬁer‘l)’?'GaH%@' '1%4 188,

met’ hi oni ne, unchargéd pal ar

‘gﬂ&dlafﬁeZOQsaaﬂfa%@&em23I2116a2263224:,)&2838nd23§er i ne
threonine, tyrosine. Mre preferred famlies are:
al i phatic-hydroxy famly = serine and threonine;

|y &teaftien| sthBedingent! §f the ppesaritl inQentich,othd ABiated binding
altphatic famly = al anine, valine, |eucine and

nrgtﬁlémth%lnvmoammﬂs95f%hﬁaw chalﬁrammoa%\q isgguence and a
f Mﬁhgﬁgﬁﬁnq%‘g% té’é(ﬁﬁn'éﬁt%s':ﬂovﬁ’l(m IDNOS 2 and 4 6 and 8,

easona an I solated replacenent
10 and|)clidnandi16h 18rarids 2022 iand 24, 2BBnd&8, 38nand 32, 36 and

t at { h j t,h i
88 ahtadi4e aBo e, SRS 52754 it b SR g e and s, 66
&rid 88! vo aiddwz emtaﬁd 7@ 780ares Bd, 80ldnd®2, 84 ane 8@ B8 &id 90,
effect on |nd|na or propertles of the resu

9 aadndd, %@cﬁ%‘i 88, 488andy (107, 1194 and ﬂ%l 408 At 1&1@eg12 and
fgémﬂé’ an&e‘ ?’2 BRd 3P4 19l Bha 1@281?1 é’ﬁq?“l@ékﬁht&wd 136,
ver, all dther re

possi Bl e am no aél acehe
38 andl t40,eMdapdstét 176 ahd 1#&sthi and\/lsﬁﬁ i 4 and 156, 158

SN BR, 1BB A 1847 EE FHFIER, AP AN Tapand 4faf WzBndze ana
iftg)m T@aﬁda’mh rfBBJﬁﬁd 158&@0 ég@mgig?%g&@fgﬁgiggy?md 200,

0% aﬁﬂe%@‘h %OQ@DF’VZQQA %1‘0 ?ﬁé 285814 Agd 1R 4P apd 220, 222
amdDEQK N258 ghkl 378, °Z3d: MZ@?r oPLTHHA 5%1#5%??0 Yeid Eequence

or in vivo functional’ "assay.  According t
apar slsewn inrSEQtIDANOst B4, 80080162 jor G126, nr@fhgm@ham amino acid

i nvention _inter one epitope in the
Se%&qeggaﬁ?'ngrg,g} fstg’? Yw—lé&%.s%a&% epi topes are
preferably located in domain L1 (aa 19-184), whi ch |s
the amino term nal domain, in domain S1 (aa 185-32

lanacesrdanse spith 4he)presepl iyeatiany Helsmobwwﬁf@mp dhat the
éiﬂm?ﬂ 8¢cid &éﬁ% c?\‘l tb% %ﬁ&%g?%iem‘ﬁg'tg@ (l:t'g) qt@gﬁggﬁﬂ l?rYlted to
tRERVENtY csorivestioNaleamine @oids (ﬁ@e deIwogpeaAeSymtheSIS (2

%& Fg gg%o &S&@E ﬁ%@nﬁ ng %%Q,f Egﬁﬁ Eg lg(% dﬂ%ocna{%r gj rland

Mass b(1'991')}3 which ¢ modrpdrated Rersihibynreferende). Feor example the
characterized in that its binding to HER 3 reduces

PR3 afigs ey dnsiugratteraaisamats (98: D-aming asidsadhe twenty
o SRaPaRED ot PR B driBySkielerbas s dsybguted

amino acids, N-alkyl amino acids, lactic acid, and other unconventional
amino acids. Examples of unconventional amino acids, which may also be
suitable components for the binding protein of the invention, include: 4-
hydroxyproline, y-carboxyglutamate, £-N,N,N-trimethyllysine, e-N-
acetyllysine, O-phosphoserine, N-acetylserine, N-formylmethionine, 3-
methylhistidine, 5-hydroxylysine, o-N-methylarginine, and other similar
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-15 transduction may, e.g. be caused by a

downregul ation of HER-3 resulting in an at | east
w@20oriozio2gli sappear ance of HER-3 nol ecul es fronPCTEPME6/012632

surface or by a stabilization of HER-3 on the cel

surface in a substantially |F?ctive form i.e. a form

whi ch exhibits a | ower signal™transduction conpared to

the non-stabilized 5 form Alternatively, a reduction

apinqeacids Apdiining) agidgnglg- dravdrexyeioinemay al so be

caused by influencing, e.g. decreasing or inhibiting,

the binding of a |igand or another nenber of the HER

Hurthermare, HEaceord@hceRBiZh ttbe HiEBsentoinvehtioGRBENarovatidtjons in

Bﬁ | nﬁlg?éﬁt:lgp ece tor ﬁgﬁ,ﬁlﬂﬁiﬁ wﬂaﬁtl OnspAégp@ated

@Q&é]hgf)éln@bmmss@ﬂ !;? ey dﬁfés%ﬂﬁ' ryehtom! provndlnsg that the
i nvasi veness: Alternafively, a reduction of

vasEiaNs dins i thaaAMinanacid c5e@UenRe Mmakdaipe at daasld 7§y %, more

QrEférH?@céP%a%E% %, 8BCHCass BY Ahd! MABLP! lpﬁéf'é??]blﬁ hﬁ?_“_:/& of the

or ma contal’'ning dimers W
pemhwrrs |n SE@ ¢RaNPise 132321ng lvariatiomy ney bloeur within

(B8 A BwRlk thgich U85 ouPag, thh DRSS, EERRE.corwithin

tRé fidiRewbrerddions hidahs GIHRS! préféﬁbélvénb%hﬁ% tﬁ’@ ammo acid
anti body Iike blndlngI act|V|ty or an antjbody, i.e. an

sequenceR-shoyi st 1DNGS:n11232, dentdeletians, ﬂwmons and/or
rQé%&%ﬁﬁedtQYﬁ% |t ohgearfnﬁbrﬁ%lc? d@ééu‘?'n%apgn%ﬁbgn?%ﬁ?ﬂ?rﬁ:tlonal
, protern w

neans
dDrpamsd Ssucturakbanad ém;ctlamal Wbmdmsman deaidedtified @ytcompanson

(%;igstl ti,ons _or, del etions. areqt%% tolea@

e%tf < 20Aal M, BeidnReq '9 puR§ pr, proprietary
s%@@h@é%@tab’a‘s@stbemmﬁéﬁﬁd obmﬁ%msbﬁnm@lth?odﬁ ehAl lB’e/&sed to
from St aphyl ococcus aureus, the bilin binding prote

Id@@Wpﬁ@qwq& Aaelifs sor predictast pr@saitéaonf@rmaémayﬂpmams that

d
R ARG Brot S, o KT SEOERRE il dr BRCGYE ishoas
tp idemgifyr eproteig  séqueresf matdfcpidolmonaclmo\m thegerdireensional
afting or in rating an affinity funct 0
TR, S St sirae-o1 Bellacrk 4t SoiehR 355 o TBAG(1991)
PioRéifsN . Sthttures yarﬁdlnMdlémllﬁeamﬁnélplﬁléo(@réightblnndEﬂg W. H.
affl nity according to the present inven

Fregman and £rorpeanyy New¥arkr(dPB¢))s éfﬁéﬁfé(&t’@”ffpd’rﬁoffﬁé Structure
@“ BF’ari’lﬁérfj atifUEN$652& OBLE! 1 G'églahbnﬁiupﬂsl?lﬁge%édvc%}‘k N.Y.

eneral , proteins dppearing suitab
(de%))OpalmlthOrntemcat att, i Nawral 38#f | h0% y(1984gewhichagre all

SRl den! efeip: B cPiRisngthe TRy BREH, S dncipe,ant can
Ra0gh2E 2R TS 3 SERIGERRA QO BTans A& MBg bestised to

HER- 3, either purified protein_or protein displayed on
definecstryctusa) anacfenctfqnal @pmﬁlng ingeerrdange a\ﬂthatlhe. ipventign.
scaffold library displayed in vitro,

Especially preferred variations in the amino acid sequences shown in SEQ
ID NOs: 1-174 and 1-232 are those that lead to a reduced susceptibility to
proteolysis or oxidation, alter glycosylation patterns or alter binding affinities
or confer or modify other physicochemical or functional properties of the
binding protein. In particular, conservative amino acid replacements are
contemplated. Conservative replacements are those that take place within a
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skills which are known in the art (Skerra, J. Ml.
Recog., 2000; Binz and Pli ckthun, 2005). In

wa@ewroioes a scaffold protein having an anti boRyT/EP1066/612632

bi ndi ng activity can be derived from an acceptor

pol ypepti de cont ai ni ng the_,ﬁﬁgffold domai n, which can

be grafted with binding domains of a donor

pol ypeptide to confer the binding speC|f|C|ty of th

family rofpaminsegeidgdhahate relptedsinathed sidgothains. chﬂfﬁﬁrﬁﬂ rmino

a&hf ARG Q'E%Q?é &%%hg afﬁ?& ??]Hnﬂi ?Eartg encq {]‘ﬁmate basic

onmai ns 1 or ex
familgr s hysige, 1@rg|ag13)nh(sﬁam)e ohompodart ifarody , =i alamne valine,

ti | ti - HER- L.
GiiBhitpSRuEs, NG, PRVIRAE N RTINS RRPRARY and
dd&hbl@edirdolar' f%l!&dbnglycﬂcn@r a%ﬁé?ﬁﬁlﬁe QMtdl’ﬂﬁfé' teine, serine,

synt esl s, nucl ei’c acid synt esi s of enco |ng
thrﬁqnmexctyaoaeewqrebgretqredau@nﬁltasweofahpeabﬂmmmy family =

%E?]Eo%i? Tﬁﬁteﬁ’e ﬂﬁ;?ér’#ﬁndtggﬁrﬁ%ﬁ@ E’H'\?m : %gﬁgﬁr hnd Hlutamine;

alphabodarmlly asalapigd, valiee rieucmeaumi Bolencid; amﬂl aromatic family
reconbi

b | ycl I

< RheBsaAnine, Y ERRBBaaaN Y RF- (S SeTaplen IS rasgpable to
éﬁ(%ﬂa ct ﬁ%ﬁ@n iseire® feplabemeRiBNA le@indwith MigHI6uGAd or valine,

988), 323-329; and Presta, Curr. Op. Struct. Biol. 2

a(ﬂl%@)artaiz@ veidf3- & cgiyitarmaten ardhreoning i Withiya (sasine, sem 3et’5'm'|a|'

Bt o s g oo s o

Havepacimajar effectoodythef bmdmg of rpmpettlelseafslthe wesulting binding

oI PR BT ST oo i
f?érﬁéﬁoﬁ?%‘tbom-ﬁi%é\fér' RAdHIASr poRERIE AMRinG AdiE] fepiﬁiﬁérﬁéﬂts are

bi nding or variabl e regions. Exanples of antibody 2
almgn@mrwasmd xyethepresenigruention. phethar aghaming aCld change

rggﬁﬁ% ];fuﬂg:ﬂgrﬁ\ést?mﬁj&g éfo’i’%ﬁe%s rbg'ﬁhgﬁge;ir g@l thhf8fids to

HiEFMS Md&)adusem gignat transdactiorbofil Efbfaraily mn@tﬁérsc kamweadily

60 Ak gogn BY s ngziee SRt g SetvY ol e Bsdiiv binding

dréﬁa?r‘“n E%@@A%?@A@S dorobiR@ing’ tbA9FROS Br A vitrdNEr insvi¥d RiActional
exhibit the desired 30 capablllty of blndlng to

dERY3. In addition, the term"antibody' or "anti-HER 3
anti body', as used herein, may include antibody-Iike

nol ecul es that contain engi neered sub-domai ns of WD
/&ﬁfb?dm@?ﬂﬂah@@'néEé’ﬁDWemﬁﬁﬁSZhe Hindang ipbotgiresofothe invention

BB Ao ekt pRe Palonkn i eMtsRandt Bt of HER-3. The
é’ﬁfifdd%@dbﬁé prefdiaBly Mdatstl ¥n Qiorfv/@nouhy(aadqlgm 84), detiicheld the

ei ther from natural sources such as_canel
qing trsmigalsdomain| in, demginewd (a@ mﬁwgm)aand S2 (aa 500-632),

|%%Q%¥eot|9‘)q éﬁste%?g ich dam&ihs! mab'ﬁh%lld 52V03t2804i93, which is
di's Pies 1 rom humans,  camel1ds of r

ﬂ;mkedeby(thel twetCysteineTicgindeomains or in a combination of HER-3
domains. The epitopes may also be located in combinations of domains
such as but not limited to an epitope comprised by parts of L1 and S1.
Moreover, the binding protein of the invention is further characterized in that
its binding to HER-3 reduces HER-3-mediated signal transduction. In

accordance with the present invention, a reduction of HER-3-mediated signal
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Bi otechnol ., 21, 484-90 ). In accordance with the

present invention, the "Fv fragnent” is the m ni num
w@nio7hoomys f ragnent that contains a conplete  PCI/EP2006/012632

antigen-recognition and -binding 10 site. This region

consi sts of a diner of one hgavy- and.one |ight-chain

vari able domain in tight, noh-coval ent association. It

is inthis configuration that the three CDR's of each
transdystien mayaeo. ibereaused by dewnrrgulationafilizR-3 mskllinggn an

a?'lé@st%rﬁ%g S%pre% oy oftl-tiER\GQrtrb cgfllé?from%e ﬁ'ishH‘SJ:;é( orby a

er antig ng speci C|ty

sttaimhmttorb@fdylERl-B)mvthe cethsarface i agslu@swm&y incdictive form ie. a
f of an.Fv t hr

CDR -
BRES e SibRs  lyer Bigh) FRER UGN Spftharet 1 e, Bk statilized
faffl. hitechdtvelyard rafittionl sfhaEGI3Mediated sfgtnaﬂtﬂafh‘éﬂﬂctlon may
afflnltythanthe entire binding site. ab

dse deecrused by influenciign €.9-eceasing ar Iablnbam e binding of a

(o or P EmoRf of UEIER AT, HERT, B GREZ HER 2 or of

GRBR' 20 $h-l@grrby|t 'intibitinge racmptbr otyradina fphospeaiytiatien, AKT

iosPBBnRI N kL Wipaing ShesHon ot FERA phogPtain, or

By nré@ghgntunide invdsieneds! r Atsraativelp! 1201 rddliétiorl Sof HER-3
produced as a pair of "Fab' fragnents" which have

hedigéed yaigealn Fanpauctiom maenalspebaosausad gredaliveanging, e.g.,
liadifi o iLIHED I foimagidhi b ERAp Bottalting BRAR with other
I-HIERafapnlgfraerrmttrsrﬂbnel|e|xanTplohmdmg @thesemtayi ey éret deareasing or
the.anti - HER: t f th
PRI oish6 FeRs Byl Dttin sdmipx PRI api y of |t he

Il gG or Ithype i ncluding, but not limted to, the
| gGL-, | %GZ- ,. 19gG3-, 1gHA-, IgM 30 and | gMe-type.
PPrederablye fibe rRindidgnprgteinrafsthe; invention iy @ys¢alfald nrﬂf@m havmg

f
P ihody M binind 6ty difdh Al bR BRIt AERER aptipey.
2007/ 077028 PCT/ EP2006/ 012632 -18 anti body of the
HER ti.b d di t.ed
e eablof Aot rmerne (ReRyoR; ket Senta lplein, oo
uséaoﬁéﬁesn We@ins i peRPepEde Of piblein With eyt smmacé areas in
anti bodi es as . 5 therapeutic candi dates agai nst

W'T"Cha%/mb‘@ a6k inagrionsn SUDBHEtIARD (Or JEEbanArS btgn}y Splerable.
fesept !s%fobﬁi @?&@fﬂsetr%{t A gy u‘"s%lene'é'éEBroea'ﬁ@e with the

part‘)m pating In enent pendent cyt ot oXi
p(reﬁlé])t ir‘rmbmraeeaprotelmbér fodmi §(ﬂglpmau:buanaukmm. ethe bilin

are .capabl e f t he same inc
idhea PTG TR w'amﬁf?gss'% pr Shgimfplihe patyin repeat
rffdtéuﬁ@ AdEAbmakOr Hiﬂcbheﬁﬁn vewéd IR Bin0&hd IRaEh b8 Burr Opin
and _human It wll be aprec:lated
Q’F?Eﬂdkﬁ'ﬁiﬂﬁoéﬁgse& %aE“@Pée@BQQf # seafiRld pretainiGan: ba regarded
dPGr&ftivg or integrating an affinity function onto or into the structural
framework of a stably folded protein. Affinity function means a protein
binding affinity according to the present invention. A scaffold can be
structurally separable from the amino acid sequences conferring binding
specificity. In general, proteins appearing suitable for the development of
such artificial affinity reagents may be obtained by rational, or most

commonly, combinatorial protein engineering techniques such as panning
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such an isotype but, rather the anti body as generated
can possess any isotype and the anti body can be

wo serppe2swi t ched by appendi ng the nol ecul ar | pPCYEP29861012632

V region genes or cDNA to nolecularly cloned constant
15 region genes or cDNAs in_@]propri ate expression
vectors using conventi onal ecul ar bi ol ogi cal

technl gues that are well known in the art and th
a@am sEiBRy3; reithaft pyEfed sproteiRoef Rieleis displayed on the cell

<588, BB el SR BB Y8 n i

skillsewhiclr bge ekngwwmeer tt ad (Bkesess). sMpIerRea:og:DQOOOeBmz and

Fﬂﬁﬁﬂhal ! %Oﬁégu{ t%%\;\ég;slcgﬁftg?dei)ﬁgtéirg vmg aar!l ahtlgody like

HifdiAgRAARMRY | can Pe Mevivedatdrh dHs hB&epteE PBiypepadE Q;@‘Mblhmg the
the art. Such techni ques i ncl ude the use of direct

scaffolebiderain; wdtich f@ass es@r@ft@dgw'tm ginding demaing . of a donor

AR o cOflek 68 Yol SEodfoN DRI chAE Bifhesiod omo
the scaffaidl domeir cfarﬁalomg dbénacpeptor pdlypeptidereSaid inserted
ot her §e|| line s S epared that

cihalga, Jomains dhay e,y SETPEA S bR BRIem R Rgfermning
EﬁFHnO(GDR') o‘f’taheéntilﬁidy lin partcufdt aanfH¥ERS3 BAEBGAE dnsertion

ossesses the light chain. Such cells can,
qamebemmplﬁeedtmeuaams methods knawnetepinesei sidllechin the art

{8, 0t RAELE BoBaptf St teiD e o S Bt ar
aresdirglabriindiacyl ae welbbylvaridus fioinyeof recarhbinaat mettoty well
I SO e, SW t enerate a human 1gM human |1 gGl
W{ﬁﬁaWOPs(ﬁi‘q'%%s'ngg ‘whil e still possessing the
sane vari abl e region (mhlch defines the antibody's

specificity and sonme of its afflnl_% Such nol ecul e
Mergover, hthe @%rnwﬁa,@t;bqqlxmoéempdjﬁ @oebgq_vzes:ﬁs used herein,

rﬁ%&@%éép%o@bﬁéi%tfb rﬁggfg;%ﬁgﬁ‘tgédf ﬂ?}lﬁ{ﬁggagbody,

aahUm'iandgedoéntthiy (Uommtat ah, Nature 324pdI9B6), c522352f&l;| Rigchmann

G, Sl e8RS GPral iou S Bl F10s2,

593—596’)(13& dﬂﬁlﬂ@ﬂé%ﬁtub@@} thmsomét@l 0Pr§d Waﬂ( Ala@@) SciTRESA. 81
I sot eso anti bodies that are

(3884 R8B310H5E a mltisHasHicANtIBgAVi(e BoADIsAaRTICAN BRG] frmed
ety SO (Y GREOGER? or T  dHfibbfPacrfbhi Merk8EiThe torm

uman 1 reclated
ah’aboda;ntragmenéscammsesr anyporioatafdhe moreimentwned antibodies,

rateraih e gafas, IS ' YOS sRdiopst TSRS entibody
ﬁu"q‘:h@fﬂdylrfbﬁfudoﬂ:atﬁqfagh@erﬁw tF“abedrégfner&BPQ?(db%g fidynents, Fv

ecul ar| cl oned V regi on genes

frRgneenisafl odtﬁsdhtgulrtg@ﬁﬂaht r%.l\lﬁ{/ é&ﬁe!sssff LEMaLq (1993),
4 e@ﬁ&f&.gggxma‘?ﬁ%rﬁt odiffrioRichle uﬁkgammemmrmacmogy

ogl ca chniques that are well known
of Monoclonal Antibodies 113, Rosenburg and Moore, EDS, Springer Verlag,
N.Y. (1994), 269-315) and other fragments as long as they exhibit the desired

capability of binding to HER-3.

In addition, the term “antibody” or “anti-HER-3 antibody”, as used herein, may

include antibody-like molecules that contain engineered sub-domains of
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15 the art and then expressing the antibodies in host
cells using techniques known in the art. The

Wo soryppesw t ched anti body nay al so possess anPEEP2006/012632

region that has been nol ecul arly engineered to possess

superior ADCC over natural I,}/., occurring variants

(Shields et al. J Biol Chem,' 276, 6591- 6604) and

expressed reconmbi nantly in host cells using techniques )
antibadiasn oponatyeallyr eccusting anrtibeslyqgvadantac| uddesgeanideody-like

C (
BRIELEER Iy, BT RIGR oM SR Hrfifies| S5 S vt kol o Vi-only
doreains .dgrivet). éithePdrioem hatiral. sduréds such aam;hnﬁalrﬁGKI\MWermans

Ve Bl Bblee Splagy L8 B S0 T bfHFaudh n viro
d@aby olprisu%%‘é%rﬁ haRAAS, eAmiehdVof Btrfe‘?)épéér%bf(ﬂélt iet @l.y PRends

anot her ona or 25 other cell I1ne such as
BIQtﬁmfmérBdi 4 possesses the |ight chain. Such
cells can, thereafter, be fused and a cell Iline

expressing an intact antibody can be isolated. By way
Infaczoadarice, with therpresenti invérition, Itg@#Farftagmelryt,” is thetminimum

t h b di the HER-3
Sieavrieaanant et crBris8 ConRIEi.enies ERICiorRaN AbiRding
slr&GlTl‘Pi‘s FEYIBA ddiabsts St ¥pﬁimé/rhbf ®ng0hehiy- aRESERS i charn

sane vari abl e region (which defines the anti bory
w@hle |d©mqmandlgiﬁnEOMOV{ibnbﬁSSW'ﬁWn I fin s ccamfiguration

B 158 Ot 28 B g o A S 3b 5 Shon

ﬂ?ﬁﬂ"h@%@@@irﬂ&%@ﬁrfaee?@f Fbe t\hevimdiraer.aColtedively, tte tsive CDR's
cpﬁrf&gent i nvention, it, a{)?tp ecr aﬁg thﬂt the anti -
R antigpRHindipg %FP?@' Vel®t Mgh apubody. Pv’eHEFra%V%} a single

VHHEY dBFhAR(OPRAY of aﬁmmmﬁﬁslhg@rmstm&elcbaedé dir@for an
the probl ens associ at ed h" xenogenei c anti bodi e

andigem) 1asi theaabilibotn @qgrraae pod diad the @ntigen: alﬂa@ugh usually
AL AT é‘ﬁ*g t?rthg CHE Eallke rb‘?l%rﬁa site. Thepgr ‘F%%nfrﬁgﬂ'fent” also

Xenogenei ¢ prot’el ns such¥nurine
d:&ﬂamedhprcmhstam dmmarh e dhe tighhehajeremndathedirsbforstant domain

t.i body by .. t t “ 1
Gt e EHEin o Moo el ftporaginy affefs Jfothe “Fab
ﬁ’éﬁﬁnbﬁ?“ 186 thd @editin bharfanetdsidudy at tHey céi‘b’diygbrmmus of the

neutralization of the antibody and/or severe,
heaw. @hﬁ@&'éﬁrdﬁ’@na'allﬂ@rlé!"@ (Pre‘;%l@f mﬂf§ CYﬁtP"F??efr@FhHl%/antlbOdy

3G 8! B P B R BBt 5 o o

faagmbnt!;] whilth &aaathlbgelycysteiners betweemottem. ethods of preparrng

‘SEnga i Bagmens, 200K as Baden o, 085St digedlial arg Kpwn to

tABLe BRitl¥d intthelatant i body 15 Ul- 14 anti body, Ul-15
anti body, Ul-16 antibody, Ul-17 anti body, Ul-18

anti body, Ul-19 antibody, Ul-20 antibody, Ul-21

B e in2auah| SERY prod et Bt iy o
the mventron is of the IgA-, IgD-, IgE, IgG- or IgM-type, preferably of the 1gG-
or IgM-type including, but not limited to, the IgG1-, 1IgG2-, IgG3-, IgG4-, IgM1-
and IgM2-type. In most preferred embodiments, the antibody is of the IgG1-,
IgG2- or 1IgG4- type.

In another preferred embodiment of the present invention, the anti-HER-3
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anti body, Ul-28 antibody, Ul-29 antibody, Ul-30
anti body, Ul-31 antibody, U I-32 antibody, U I-33

w@eaozooys U | -34 anti body, U |-35 anti body, WPCFBE208€012632

anti body, Ul-37 antibody, Ul-38 antibody, Ul-39

anti body, Ul-40 anti body, 1# 41 anti body, U |-42

anti body, U |-43 antibody, U'Y-44 anti body, U I-45

anti body, Ul-46 antibody, Ul-47 antibody, Ul-48

antibosidy the -ingention i@ anirHERS @ntibediydireted sagainst the

-53 antibody, UI-55.1
an{é%gg%rdgﬁ%g%g@ b‘%g-ﬁRLﬁJ 57.1 anti body, Ul-57
anti body, Ul-58 25 anti body Ul-59 antibody, Ull-61.1

anti baody, U |-61 anti bo anti bod
'Br‘&@'?é&seﬁﬁfédier%n'f‘ ?9“ °Br‘¥§'éﬁ'i‘e |9€—‘\F‘§Fﬁt¥%h°?§"t'b°d'es as

tﬁbgéjq |cpEQﬁ<§'dBté?sf abEFhst'H‘ER[%' ﬁnmb? 5 Helsh@Able tiRat the anti-

group. Suc bi nding protein is
HER:3 c@m qV o@otheum\@tmlhenfta agipagleo Af| ﬁxnagplcpmlemegt and

ﬁr{g@?ﬂBEefr?'éﬁ(rgélgﬁwén?rﬂgehggﬁt'da)gcgtpf!fcgv béf) STherd Bre a

dmmbemdf |smypes3éoft haﬁb@cges kthaﬂet@cnaep@bly onfrethkedarmzl |dclmd|ng
stre tavl di oynd to a oresce
WbSiimistion e e o SRR GR BN lgG2b,
7
Prﬁgtnﬁggég;% %#EMEHﬁ%%W lg m?r?i%es%ﬁa Il ng It will

Vari ous’ net I'a ypeptid
kenappigciateg ibat iantbodigs Hhatsaemgeb@r@t@@ nead enot nmtwally rpossess

0k A RV TS o PRl s g ey T Wssess any
|'sotwlped @andbuhe aaﬂtlhrm{jy lodr?ljic Itméi eigotyptah ewitchédwbygappending the
adi i

. g. ,3H, C ,
Biscdish, CBGedV regign G8iies of spNA & fipstiuad S enstant
%ﬁzy ngghé@or CDWW aPpro ﬁﬁg@gﬁ@%@ﬁ%t&&iﬂsmg conventional

tic groups (e.d. horseradish er oxi dase
mrolegiutart bialogisal, teahmnqumailmt arekavélhknpwosishhesarf and then

BREEertF ARCE e i hos" Bl 5 R Riauet ko ip the ant

Tles isutaie-switphed @ntibedy mayealsbrpossespen Fraregidthat has been
bj ndi ng .sites for secongél;% anti bo

ences, _
LIRS AP asEria (RPOSSEss! HRPTAGEPC PHOEBAIUANY ocourring

\Féi‘fd?ﬁ@@duédg{lgaé!t e, dﬁflhfn?@rb@ thed, vBe1lm8ye i 88d expressed
groups are attached spacer arms of vari ous | engt hs

ne@ommlypdnehwtape"%tl@mg techpiquese kngan in the art.  Such
t’é‘lé:ﬁﬁirqﬂ % ﬁcjél'u}:’ie tﬂegﬁbgéfglrgﬁﬂe%o%ﬂﬁaﬁpf%chﬂmg' ($8eBY. US.

coupl’ea to an rou another’ preyerre
Rateat Noed, 8 06,3007k oetﬂ»tmiltﬁuemn t@chhumebl(sderegg PrdrtRatent Nos.

' I, 1 le f t
5818593 ° 360 81207 04D Faris olirsciomegrelbphl ffen Etfiiape. a
PYERINGX OF ot ULIBIHE s@¢h 8s 'CHOAs $PéPRedhat possesses a heavy
radionuclide, a toxin, a therapeutic group or othe

g with agy slasiedosetype andapg wtmymmoegtm@rcell line such
S48 SprhLamay HRLEBsSeRetHe RECBET® Sy colls can
theteafter? bk, fUts’hﬂlhnd cahlcetl Hersemexpressitg ast mtaact antlbody can be
isolated. By way of example, a human anti-HER-3 IgG4 antibody, that
possesses the desired binding to the HER-3 antigen, could be readily
isotype switched to generate a human IgM, human 1gG1 or human 1gG3
isotype, while still possessing the same variable region (which defines the
antibody’s specificity and some of its affinity). Such molecule might then be
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anal ogs such as auristatins, and chenot herapeutic
agents such as gel dananycin and mayt ansi ne deri vat es,
WO p@7odiordy DML. In certain respects, it may bRCT/EP2006/012632
desirable that the effector groups are attached by
spacer arns of 25 various lgngths to reduce potenti al
steric hindrance. A second aﬁ%ect of the present
invention relates to a process for preparing an
qapable etfixna eomplpmentARd prri¢ipating EneéPén, conpri si ng
the step of preparing the binding protein froma host
cell that secretes the binding protein. Host cells, 30
Moreoveny it enays ealsa doe rdesigble fbhdhprath’tER-ﬂvantlbodu of the

RUrH 62 Bl it fo 2 roSebed oF HRIBEPLE sueh as
rﬁahaé\}tegebha ndh@al KGRdd S(Nkr)urchané efld patttipate €ing-antibody-
Saccharonyces cerevisiae, Pichia pastoris; prokaryotic

dependest egllular cytatexicity WADEHO)/Oere are a number of isotypes of
driopis” P4 A0 BapanE ol b SERRS, (FElnd' Yot inifatiits the

€ produc prot el ns
foldwings marinpr kyG2a, ngnmmrda ||g;@2h1 inmgriree AgG3g humoaei igG1 and

e Taea Tl Be APPSR By SALbOIEsGBey o BeheHiea nees
rﬂﬁnﬁﬂraluy NEhdsB8s HURReAN i$dtySa tHudNrathver ﬂ@lﬁhtlbm} hgd§enerated

for preparing binding 5 protein fragnments, e.
mmsesspraﬂyeﬂsotvmggamﬂtae oantiadybeay be agwmessw'tched by

{deﬁéﬁl!’m 19, e q‘bé'g%klagﬁlgélbﬁeg'\g‘?é loﬂn ef@dgm r@R'thmolecularly

par ng single cha
cloned ednstarit aeglors g(aﬁ’és: okt dNASG rin él'pmoﬁtiatmexprlesgyonoflectors

Monocl onal ,.Ant.i bo 113, Rose bur g and ore,

L5306 rron eyl moTgUlar Pitlegical BebhER it A wbTikogwn in

tﬁb'oér‘t AHE thér e&bres%” R thé\léﬁdtlboﬁlédm hekt calls Usﬁnq“teéﬂhlques
(1993), 6444 48), are also known to those skil

kriewmin thacart. nﬁlpe Heotyperswitehedr anlibadyy mayealseeresiess an Fc
Hingo‘?PtuHé’t”haé r%é’erprrﬁél‘éﬁﬁlgﬂg cERAALIRY 1§ pdsiBsE tiitor ADCC

vent ndi ng pr ot venti on
gver praatadalfyr oncwrlhgbvamhma (Stields eatr alt elthdieClmemndl Ag6, 6591-

Kohl.er. et al . t 5 .
REh b 938%esehd s8elroiteiintioct sate N Gehfyes pown in
méeé@ntsuwm'nmesammw the og@foq!Id"recofeddrﬁbulnanelréctmﬁlques
is prepared reconbi nantl gwﬁéopt m zi ng and/ o

(éﬁﬁl ¢9y|'~h§ Ratpnkdla. dh8d ﬁelhaelhalia%ttepmnﬁea (see e.g.
CP%% 5 §$é FirNgnd 287 B,%ﬂgar%gngfcfihsw I P& cell-cell
Sal t cel

o0 this end, the
ﬂJsmm_stbchntmheola miyeomsd ecoﬂwmeﬂlhlﬂa\w@na@d}H@ is prepared that

bi nd

RenbesPra B AnopaF iR i Sl adeT B sfivBR a0 rnfielThdoma or
Sshedicell ﬂﬁé dueh gy Qﬂl@&s pﬂ@abe@matqm%egmmm ligitechain. Such
|nvent| on. See e, S. Patent No. 4,816, 567.

¢allst ean. dherrafterc bmfySﬂ%ms’ea@% g expreg@ing aR dntggh antibody
andlb%ac ar onryg gtHr g%&lfésrﬁglg' %Mﬁ%r eagﬂl-' '?3) 3E1%(§?|négntlb°dy’
qhabipesaessemtheadesuaed ibindingdp theddERadtantigene soudybeaeadily
isotype switched to generate a human IgG1 or human IgG3 isotype, while
still possessing the same variable region (which defines the antibody’s
specificity and some of its affinity). Such molecule might then be capable of
binding to FcyR on effectors cells and participating in ADCC.
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prepared from ani mal s genetically engi neered to nmake
fully human anti bodies or froman anti body displ ay

WO piwrary2smade i n bacteri ophage, yeast, 30 ri boROWEP29N6/012632

E. coll. See e.g. O ackson et al., Nature 352 (1991),

624- 628, Marks et alL, J. Biol. 222 (1991),

581-597, Fel dhaus and Si egel % | mmunol Met hods. 290
69-80, Groves and Gsbourn, pert. Cpin Biol Ther
Fusthermore,RECEAING iR the areﬁ?ﬂémve@s% itiscApRIegiated that thé anti-

ﬁ%R@%@B?ggfdfﬁﬁ% ifveniféh QQOJ/fQQVOI ﬁﬁﬁ%" L%t%’tﬁé@&%@ﬁl%ody

uman ant 1 bodi es some o0
Fﬂmmbheﬁfﬁlb@@mamndccarualmoﬁﬂte prodilerss aslsamammsxenogenelc

rine or. rat_va le or constant re ns. Th
Aitivodfest forStamBlel ALt pPaPStEMurbg Ura weraBie anaior
doprthritaellths Ihedprebents BE ReRbgdritic-eiiba Preteims saé murine
| ead to the generation of an i mMmune response agai nst

qrpat qﬁstvesoasptWSap%{qaaqto then gsnar@h%ofaaa. imrowee response
%%lﬁétz?ﬁé OQnﬁEod'Q” % Oﬁate?’@ s@%&ééﬁﬁéin Q&ﬂge% the rapid

hunman anti bo i es can be generafe rou
cilemnaodemﬂ tbe arftibfodies, ilosslof Ithmapeam |uhbtyyth|rmagh mautrahzatlon
r.Qdent .., ot,her ,manmal 10 o ni so. that the ro
d5fiE Arminbd BngiBH B ere. eyt B eERae fipb AllerltrlaRiERS
anti bodi es. One nethod for generating fully human

antibodies is thro%%g the use of XENOMOUSE(r) strains
Rreferably. t thet antinER=e antibedn ©értba inyeatipn ds reejededpfrom the

AopLoiSuts o £0C A P bl opLasaRlG, Ut
dndibosly, U’llgéranl(bndeusfﬁ_ antibodys Lb‘f-?rardmod;yohhaB anﬁBO?k,bULQ
800 n.fra of ..
ool b1 ebGhoRe i 6 afEBane 4 E gt TP Ta Hntivoay,
U pads anfibody, Dﬂhﬂ anﬁ@ﬁﬁyb“wm§térﬁlbﬂﬁy0fu1ﬂ1<7€aﬁ@ﬂ5t§dv nUu1-18

980 kb and 800 mine configurati

arrt@gwynw o9 W@OHMnHﬂ aoyb@%.w 126&@'%5&’ Mabga antibody,
tanﬁﬂé‘a)&1 U‘%% (ea‘?médg Kﬁ%ﬁarﬂbﬁ%%j}%‘ Bftibody, U1-27

nfi gured Conpl et ai n ocu
aiﬁlé)oﬂyn tiz28@andibodiatldr29 %hh@dy;sUl—BOlaimbmﬁ' L{1199‘@ntlbody,

B g5 praRad iRy kR aEibey, 31 S5hpdRody, U1-36

a‘khmmlyXUﬂ-BE an‘thdnyUtl -38antib@dy, Tre-39r atibsdyo ) A0 tamibody,
furthibedl scussed 8#’? del i.ne teﬂ
Wr40 5nt'ba¢>énp1p¢?p|ar@§pm5n f3 Aantipody, d471-44sapilpody, U1-45
1 f

15‘5’8’,@"0%9%%%@,&?'19 %Ggﬁ{'g‘%‘% U4 2%"1'%?’(@22 64grar§'b°dy’
Lﬂ1-I5Qdar]tiqu)8c1,l1-ﬁg9antlb¢d)edJ1)-®20@1t;t8my U1-I58darluﬁmdy U1-55.1
15,1993,  30-,08/ 48, 2 93, ..

i 193 590h égﬁl%( |U£§56€9§ﬁ%°4¥8/ 9716%2 gintippfyy U1-58
a}ﬂmww Zﬂr59995tlbﬁw 4301-6938, aMibady, 2TU1-699%ntibody, U1-62

08/ 464, 584,
antibody.

In a preferred embodiment of the present invention, a binding protein of the
invention is coupled to a labelling group. Such a binding protein is particularly
suitable for diagnostic applications. As used herein, the term "labelling group”
refers to a detectable marker, e.g. a radiolabelled amino acid or biotinyl
moiety that can be detected by marked avidin (e.g. streptavidin bound to a
fluorescent marker or enzymatic activity that can be detected by optical or
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filed June 5, 1995, 08/464,582, filed June 5, 1995,
08/ 463,191, filed June 5, 1995, 08/462,837, filed

wQ 0v2/0570281995, 08/ 486,853, filed June 5, 1995, PANDEP2006/012632

2007/ 077028 PCT/ EP2006/ 012632 -24 08/ 486,857, fil ed

June 5, 1995, 08/486, 859, fi%éd June 5, 1995,

08/ 462,513, filed June 5, 1995, 08/724,752, filed
Cctober 2, 1996, and 08/759, 620, filed Decenber 3,
cohgémetncs. methods). Masiousameshods ofor ofabeding  palyeeptides and

SEBRins. Yich 20 2nyBBde, e G i WS arbafff Tdf B used in

perfb3thing dhengrebaminiasention.c Exaliptes f06ditakBe 1BBellidg0Gfoups

506 B2, and al so an Pat ent, .

iRglud eebUbaa%@O.*Lgm'teglto éhgﬁ?"fwagr sadla¥siines; of FAggpuciides
enaic osvR| 3skabentssBp phi s aks o Q,;’&é)

(bgiol F-Qhe%l’ Flgbr l?gr?ni% 1%1)992? I r|1t eJmPPB%?enggre ?eg FITC,
hpdaimine,i dantNanide \mogehemg@nzymti%mqumtmr hgrseradish

‘P’veév%’ PR Rk s, Ml fisphatase)

&femlﬁﬁﬁﬁhegf:elﬁth gr@hﬁsf ebiotingld gpadiss)t or ;ﬂBﬂétdrﬂiimemSpoIW@btlde
references are ere% i ncor por at ed ref‘iarence i.n

ARUOPESoRGautZRd 1By A SACOBARBL I'OBORRE (S OUHHe dpper pair
lﬁ?ﬂeﬁ'ﬁ%ggbﬁ%ﬂ? @{t@% bt §éé@$da‘??%ntlbbﬁres méta) Bﬁ%ﬁng domains,

ocus" appr oach he m ni | ocus

&mmp@ataQS)arhn asxtajRvespecty, libnay |b§ dﬁﬁirahledtha’irﬂj\@glabelllng
Aok M et o 53551 SHRLIGH s BBRER) I FAIG Bptenta

glenehindranc@r nore JH genes, a nu const ant region, and
a second constant region (preferably a ganmm constant
region) are formed into a construct for 20 insertion

»%f&rﬁaﬁ\?é '\grﬁ Bﬁ"dll}l% BrteRPef Wlhvéﬁtl&r?ﬁ%y @@@o LJB!eB' tS-an effector

at ent 807 to Surani et al Pat ent
Quosp B, BAGHEDrefEraRh epmmdiment 28, t_hgemvsnaem Speh a binding

é’b@%’iggpeéaggu@e fgrntg%ga;%g@c é’gﬁeacﬁ sLus%d herein, the
tend 'Effectdd. Grouphtrefars tbla cHobeMic (iﬁéuanmcﬁséﬁéa mmbzuggtope or

BOHIHGS, & inea Feobeuli aras HEothpr afecton tpup keiown in the
aretEEmples foP sﬁlﬂé‘ol@ @febtbr%hpél%?e %@l@iscﬂéﬁbﬁﬁ PAdioMuclides

I nt er nati onal cation Seri al

U. Nos
(6m.5%, ’7“43; N, |3éa A‘G@ Tczé"ﬁng‘éﬂ "B/ saickeamicin, gglastatin

S St "B uPOkiES “ddd SheuRRERURG sadenty Spen e
gc]fg‘/’%%?a 19']‘% "@Mé)%ri?]e@@rlvéifgggwchgﬁé;%d%‘ﬂgem d@'talih%gpects
‘5 may bgéﬂ%sirggb ﬁ'@éﬁg ﬁg@%r g4'PHRS %\?gﬁ%gpg%b’ Sﬁ@gﬁg arms of

\RitlolRlieRgfhs thbirk8dc&pofariRN stedic hifdainc@8/ 165, 699, filed
Decenber " 10, 1993, 08/209, 741, filed March 9, 1994,

the di scl osures of which are hereby incorporated by

A %&Sr‘?@ %Epec?%ef thp?é)égr{t Qrwe%gn Fr’tgyé? I%OQ Wr@ée%@gfar preparing an

isolated binding protein of the invention, comprising the step of preparing the
binding protein from a host cell that secretes the binding protein. Host cells,
that may be used according to the present invention, are hybridomas;
eukaryotic cells such as mammalian cells, e.g. hamster, rabbit, rat, pig,
mouse or other animal cells, plant cells, fungal cells cells, e.g.

Saccharomyces cerevisiae, Pichia pastoris; prokaryotic cells such as E. col;;
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-25 al so European Patent No. 0 546 073 131,
I nternational Patent Application Nos. WO 92/03918, WO

WQ@200228428 WO 92/ 22647, WO 92/ 22670, WO 93/ 12PCIEPAMB/012632

94/ 00569, WD 94/ 25585, WD 96/ 14436, WO 97/13852, and
WD 98/ 24884 and U. S. Patent . 5,981, 175, the
di scl osures of which are 5 eby i ncorporated by

reference in their entirety. See further Taylor et .
and othergells usadin he art for ﬂmggrodn@apn|oérblr@img|prote1@33(anous

nggf_?{;oa?l&ail?re cﬁgr Agﬁ‘ﬁ%ﬂgh a‘?'ﬂém?l%@s%@ﬁ: J@éﬂ es'ti:affold

prbteins (31&aﬁgoglbbefr?mshbstsaeﬂesaregmvamlh taeearhandkmay be used

I Nnco or at retreren their tl

R riarSta Bk ptasent diyaniang Mossaaromesods fok prepanng biding

;?raiéﬁOﬁé@ehfsor@,-g Cs%affbra Rﬂbtéfb flaghteils oF ahfs6dy fragments,
arg ces

fusi on e pli ronosones, or entire
SHOhARRaPAIR Of Pepei nbbgasthmt, nmﬂ@ceclonszgeteﬁbnmueantepbnmes for

(5BBalig R o apfpag ioidMe< (Pladiign I e SfiaidbiciSay of

MddoélbnalaAhﬁbodM M13yi R@senmlrg raral Mddre Emu Spofiger Verlag,

5(3'8%1322 it and cisthsies (Rlisgerote bt Bibe. Rk Acad. Sci

EGS(SIQ%) tdmmwapaafé:arsermwmhdsaesuﬂléd ih the 8@ and

t a chain transgene of the Medarex mce
maymedaseﬁ lr‘emerfornmwgrtlneugraeémwntlgn (2002) 4:91-102).
20 Human anti bodi es can al so be derived by in vitro
nmet hods. Suitable exanples include, but are not

lhi ariprefdrried, erpbeditetit iflthy present onverttionaai Biedingogrotein of the

Canbri dge Anti bo Te hnol 0 Nor phos
VOB R B RAESE TRy DA S BOoH 8% M Bl b greFatpin. See

0 S di splay 25 (as
gmi%ﬁgf gplg;zeﬁg{wggg%??@e@gﬁ“ body Technol ogy),

yeast displ ay, and the |ike. Antibodies, as descri bed
Iﬁd&@ﬁé&?@fﬂ{g ggrbgﬁtod{‘qg tjf@s%ﬁt dh%el I Blnqube protein
ofi the |n\lwh|ona|seprefb@xr©ch|mat¢mbmhnw duyuopmglzlmgrmmd/or amplifying
I MunQ u{jﬂl Jﬁcm ef .and ant i od| es bindi
HETEEHER O, e RS RIS o8 ﬁ%'a fiag Jhp rbinding

mltéiﬁuﬂr@r% gaid hedtt d:é]Pch??ehlsT&?dmtﬂboﬁd)ﬁScélFsl hieZ @dnRimed or
achi eving the same are disclosed in the patents,

taanﬂfe@aduvwﬂs DN#heneeding én bingling peateisear arvecks containing DNA

RSP W8 YRRROH A 02 REFLAEEZ RGO 136 et Bongitions 1o

reln. articular
prodade nihet biriding apmgeanl of tbeouduemlcom Seeneqe Wil Patent No.

4? g%%%ql 5?efteprg<r:l fost cel|ssmg)|/ %C'cS’ﬁB cells MSE) m?/gfo%% cells, human

embryonic kidney 293 cells, E. coli and Saccharomyces cerevisiae.

With regard to binding proteins that are antibodies, these antibodies may be
prepared from animals genetically engineered to make fully human
antibodies or from an antibody display library made in bacteriophage, yeast,
ribosome or E. coli. See e.g. Clackson et al., Nature 352 (1991), 624-628,
Marks et al., J. Mol. Biol. 222 (1991), 581-597, Feldhaus and Siegel J
Immunol Methods. 290, 69-80, Groves and Osbourn, Expert Opin Biol Ther.,
5, 125-135 and Jostock and Dubel, Comb Chem High Throughput Screen. 8,
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Application Serial No. 08/759,620, filed Decenber 3,
1996 and International Patent Application Nos. WO

wWO0248933 published June 11, 1998 and WO 5 OOPGBBRING/012632

publ i shed Decenber 21, 2000, the disclosures of which

are hereby incorporated by reference. See al so Mendez

et al. Nature CGenetics 15:146-156 (1997), the

di scl osure of which is hereby incorporated by

t24-4838nce. 10 Through the use of such technol ogy,

fully human nonocl onal antibodies to a variety of

anti gens have been produced. Essentially, XENOMOUSE(r)
Humas antibadies avoid isomenof ¢k \prdﬂbiears assogimtedofvith antibodies

t . HER—
B3l Bpress iingor e prEPIRADHIST FORS A AES By, oLue presence
&”édd?\oﬁ\'uﬁﬁe G’?ﬁ‘ét Hﬁﬁvéé‘iﬁdﬁr?éjcéﬁ ldad i@ RIpRd tlesPance of the
with a nyeloid a/pe cel l[ine to prepare i mort al

anthadiesrar canllea t@&he gﬁeer@tlﬁpmﬁaybmnuemrespw agaiast the

cel e
ST By E rtenfy | ey KOl oY SRR S rat
déﬁ\gydeahtnbﬁ’ﬁ?\sl cmlewy henﬁmaatlgoaﬁesfmai"sl | blef genderiaﬁed through the
roduct i on mul ti ona, ce i neg that
'BFFQQH%O%HF B%‘Hloé?' FF%'B@!Y b%y sk iAo %JPaﬁ'étr other mammal
&rfgmgsiag%dwa@tﬁb %&erﬂhafrf&trﬁémmau&rhrﬁﬁwa! b@oaﬂ:es fully human
ant | i es produced by such i nes, including
antibaglies.de and ami no acid sequence anal yses of the
heavy and |ight chains of such antibodies. In general,
anti bodi es produced by the fused hybri donmas were human
Og&lmeltead forc generating Fullyuhumanuantibddiepds | thghugh the use of
chains. Antibodies described 25 herein possess human
XENOMOMBE T aains cfynigel thahbave beenanginasiad ta contain 245 kb
s .can aIs be of.other h ot

it B8 1551688 Gariipds cBhmglratie: WeReb®) ot B8 mangheaw
ehdih nbéiLandtRappaalight cwemm:sngomdm(@fomom s&bmﬁ of mice
10- 6, t hrough about 10-13 M or hel ow@f/\h sured by
etain BRASKD andq8ee I kb-pized Oerading: GrRiig Urgtion, Eagrments’ of the

RSMABA! Hebvl hendine 968 'm&ngé@hn 1t @Rl 188us SOl SHIPCother
nuc ei c ac e enco rotein
XeeoMnueetstoamswf Innlnet h@ntatmt%ﬂt kbf and (Srlﬁ:seﬁed germline

T e B bo ki ROL RS, BHElS Sals 1608 e hpa tion

@mnsmusobww@ a0 ke-sifedegermline coNfigursd Tpniplete human
origin _or some conbination thereof, whi CEG%VI r

lafntrctashgm ghain loges | S8 Mender ef &/ Nale tgsuy| @146 156
{)1 bré Oé}ioﬂhég?%hﬂ% 3l Expr dOOlfstMéB-absamggg)." The

eot| the "i'sol ated pol ynucleoti

XENCFM(MJSSE\@ sehinseare (@ ailabledpsrhalbgertix,| iIhok@deinong CA).
pol ynucl eotide which it is not linked to in nature, or

(3) does not occur in nature as part of a l|arger

PRAVBRSFuCBH' oPethe DRENDRIGUSEIC!RIcE 7€ firther discussed and
delineated in U.S. Patent Application Serial Nos. 07/466,008, filed January
12, 1990, 07/610,515, filed November 8, 1990, 07/919,297, filed July 24,
1992, 07/922,649, filed July 30, 1992, filed 08/031,801, filed March 15,1993,
08/112,848, filed August 27, 1993, 08/234,145, filed April 28, 1994,
08/376,279, filed January 20, 1995, 08/430, 938, April 27, 1995, 08/464,584,
filed June 5, 1995, 08/464,582, filed June 5, 1995, 08/463,191, filed June 5,
1995, 08/462,837, filed June 5, 1995, 08/486,853, filed June 5, 1995,
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nol ecul e”, as referred to herein, nmeans a pol yneric

formof nucleotides of at |east 10 bases in | ength,
W@RGoner70e8 bonucl eoti des or deoxynucl eoti des orPEI/EP2006/012632

nodi fied formof either type of nucleotide, such as

nucl eotides with nodified 1 r substituted sugar

groups and the I|ike. The ter also i ncl udes S|ngle and

doubl e stranded for a one enbodi

Q8Ms8§)852eﬂled| Junehbi 6395a0$/&§5c§59 §@®J%¢@GJI985008(4%2 513,
ﬁ%&e’ 9{]?1%%“ 1'9%35%%’/%’41255 Pl%ﬁdoét%bar %Oﬁbbg' aREHEAPSS 620, filed

m’" cont ence
De&femlselt 8, p6BENUCE cPatatd B@mhoai&ﬂ%ﬂ?ﬁfﬁ&;e’dmmmber

A2 Bk obollS BRER Nhep 200 ARCETDE 56 2 150400511400

?@‘?@ 184N5hal 5 980 UsEB-88d JabhRkSe Fdﬁeﬁmbagstmmbeez 3 068

ost org anism In rokaryot es, such control q%Jence

ng;lﬁwBQalahgl 3 BEBLRRY ;Er2ow§teera:lso rﬁ%@@%ﬁhlpaﬁ?'ﬁdNﬁg i 1463 151
iarphERaGTS1E Bt o 400 ARG LEREAT ApbRbation Ng, WO
ta/omzrmmrsﬂeurmmanpel 9894 emnemnatnonal Batgné Appdication No.,
WIEE BbrAA0eE. piiblie abd e B ABUE "W eydffod hBished Jue

ﬁ' WQ@@“W@ boASTAONBObRsHE DRcBRfER PAS 20008 THedisdlosures of

expressi on and processing, and can al so incl ude

qatt of thel ahavercitesh peterss wapplkcationse apg references are hereby
r er sequences and fusion

ﬁgﬁ?ﬁgﬁgggﬁﬁgﬁégngéﬁ %EPH%&%? the term "operably
Iinked as used herein, refers to positions of

onents so described which are i el at.i pnshj.

B oA AeTHRIven sRbrEchy adieTon iR GefRbEiRdntaaiSal, nc.

H\Qfee‘l}{ﬁ%edaéc%ﬂ'h!&ué’o appt8adi.eseRt theh\Riftlb&lls a&proach, an
expression control sequence operably |inked to a 30

wegengusdguends is snimigkac throngbdba iaclaipn akpieces (individual
Sf?drﬂnth%f Irgt)h}%u‘éo‘j*l'ﬂge 5?%“&“&1%@ WHathéé’ egné”}ﬂehore Dy
atible wth n

Ona) tlons co e expr essl cont
gERTHSC ODe. or\llﬂo%JOZ/gEﬁéézs rRCTORPRMD 6¢gidnF3ad a e8cond constant

r@g{ﬁg{]fgrpﬁggﬁ :ﬂlj 5%5:53 fﬁeq%eé@\és %tr% E A e:ch ﬁgé %Eg‘nstruct for

iRs@ioRTin®6 CAre idhimbl.t hFhl!s nysirbh e is drschbet eilncu 8c P@tent No.
nol ecul e can be operably l'inked to a control

5645 18071mbp cSUranh cbly @bt 1A reyB. afatantoNas! \b.o4mBABN 5625,825,
@Ek 154 | 05?685'4@5“ % 681, tAkecty P 'Z.‘gbke 5 ?’8@858 5814318,
(0] S Se

anples vettor at’'may be I n acco
587 1,397 5844289, and 6245, 458 aaehdog.orﬂnleag @andsKay, U S. Patent

oS 080 A BA9LN TR Kihaenlhet B0 RN Bo Piatlint Nos.

564D WU T 21 B6FCIahd™S|780W 15 & Bephs @t 41f, dritPU.S. Patent No.
i'nvention. Transformation could 10 be done by

&B8%7 63 taoghpb@ndDucang Genyhaem etﬂtw@é&;onak éJV 8. Patent
g&oﬁl caliBhl seliaNad! @fjaral7 X 4Bl Rupack39! 1600,"67/575,962, filed
yhucl eotide Tn a virus (or
August 31, 1990, 07/810,279, filed December 17, 1991, 07/853,408, filed
March 18, 1992, 07/904,068, filed June 23, 1992, 07/990,860, filed
December 16, 1992, 08/053,131, filed April 26, 1993, 08/096,762, filed July
22, 1993, 08/155,301, filed November 18, 1993, 08/161,739, filed December
3, 1993, 08/165,699, filed December 10, 1993, 08/209,741, filed March 9,

1994, the disclosures of which are hereby incorporated by reference. See
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viral vector) and transducing a host cell wth the
virus (or vector) or by transfection procedures known

wo poovhzroas t, as exenplified by U S. Patent NoSPCT/EP2006/012632

4,399, 216, 4,912,040, 4,740,461, and 4,959, 455, which
patents are hereby 15 incorp‘g%at ed herein by
reference. Particularly, netfiods for introducing

het er ol ogous_pol ynucl eoti des into mammal i an cells are
am IEwapaani Matept N@.t0 246 07 3cBldintamatioaal Maderk Aaplication

NGEPIGCboRBa 182 WO ABOBRRINIOP BRI MA RS, 02122670, WO
ybrenemedi at e rans Ton o I"as usi on,
93/@2221;%@@4@05693%6}09&12&568&%@ 961&4436 WO 97/13852, and

R SRR O b ebofRE B, 08 P G830 o whicn re

Hereby %drgorahaa ﬂyabéf@&ncésraqhaﬁfém.%tvg S@e tfzh?hé}f 'Pé)ﬁBF et al.,

I nvention are onmas eukaryotl c cel such

1R92ndthem et @bl Hé%,eTgalllﬂlarﬁitaén 1988b6iho] e¢ al, 199@; Lonberg et
AR1508, T o1 81, (UnCbhE TAHA 51| 11980, ORAl ot o1

aronyces cer'evi si ae,
(RD06), atheadiselostireprofkahight are hetdby meohparatdd byoréference in

End other cells 25 used in the art for the production
tBeIr SNireydi es. Especially manmalian cell |ines
avai | abl e as hosts for expression are well known in
the art and include nmnany inmortalized cell |ines

Kiviai hamplsor dempnakaledeiiccaeneraien @flhuman aggbpdiesi iipm mice

UFGh: oA RFobH sibn s S CPAARRFoLlARBL cbr entro

cg"Bbiﬁ)osoaiéssl hamlbeﬁnkimirrmmac?ldl I §:&OEoman ;Rm:r:dAgplication
r nomy,.c S ..J., .

NS Sap BndrdT 661 R uisdosiret S iipR Pra Dhtatl GrBmprated

fERMENES Y e AdRIbNalY 2 KMPLITRAESI! Whidh GREPHR résult \OP cross-

007/ 077028 PCT/ EP20 6/ 012632 -29 conprising as_an
breering afditin'st T¢ daice Witk Medanexs prinilegus dumab) mice have

UG 8Pie " S RIATRE HRERL e PECEBLAIEERLR bEne it

mm@paadtﬂhenkapm ohlamll ttamsgene ofefher Mdctarex ahieei (Ishida et al.,
r bl e of inducing a desired

é'ﬁ@ g?ﬂ ('Cegl'%fnggqsdéé Z(/jxﬁ?eﬁ%%?operl y adni ni s?ered to a

pat i ent (The l\/bGr avv- H| Il Dictionary of Chem cal

Terns, Parker, McGrawHi | |, San Franci sc )
Humes) ant'bﬁ@'@ﬁp@ﬁﬁt @GOhbﬁeﬂﬁ”Wd rf di eVitre) methods Suitable

%{;a“rﬁﬁlgérlﬁau%t But P?e PbE fiRfHed t'?)‘,’ZJ?\tapﬁrHlspltagettaﬁcgo‘?ﬂ%rafalized
e pharnmacedt ' ca onp03| Ion e invention I's
tham*nbndgeeAntnbmnﬂ; niceatinotdgy, avlormhastyspidyax, nBiosie/Medarex,

)?r o e| n HER }Ie)ﬁhﬁf a0l K/n%mtlll SrgB Sﬂgﬂ%d) r%osome display
(tatsaib?ﬂ#\@htnanzeﬂ?tctmﬁﬁna@e Arftieol§ m@chﬁardgyyrweast \dislay, and

used herein, includes carriers, " excipients,

toedikel i zers that are nontoxic to the cell or mamTaI

bei ng exposed thereto at the dosages and

concentrations enployed. Oten the 15 physiologically
Antitmulies)| as descriteed heream, \wgresprepaped! throughdte sdilinaiiam of the

)%rEN{EI)MOUSE‘E technology, as described below. Such mice, then, are
capable of producing human immunoglobulin molecules and antibodies and
are deficient in the production of murine immunoglobulin molecules and
antibodies. Technologies utilized for achieving the same are disclosed in
the patents, applications, and references disclosed in the background
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i posonme (a small vesicle conposed of various types of
I'i pids, phospholipids and/or surfactants which is

waig@iar7oeor delivery of a drug to a mammal ). BEXEREP1086012632

of physiologically acceptable carriers include buffers
such as phosphate, citrate, q'a\_nd ot her organi c aci ds;
anti oxi dants i ncl udi ng ascor% c 20 acid; |ow nol ecul ar

wei ght (|l ess than about 10 residues) pol gpe_pti des; i
seciprihesein. dp Rastisdan Mora@n & preferrgd gmbegiment of transgenic
drB}iH&RQ{ %?%'i&féan'&y%f?l?&ileéCtheFl;-gPdfﬂefssd%BRJ%eﬁsin U.S. Patent
pol'yvi nyl pyrrol idone;, am no acids such as glyclne,

Application&Seriad INo.228/89,620g filednBecembes Bnd996 and International

i. d di i fles, t
IR0 PR GokeT e JIRE SRS wuiBfinglg 14209B,na wo
desmo,n?usﬁsmrmégéﬁsér 281, EB00D, egatis@ibs@es! of smeibh are
as mannitol or sorbitol; salt- form ng counterions

harehy dacerparatad ahesferenseni 9ee @lspuMendesrrisals DigfurgsGenetics
RN 56 t qﬁ% ol.¢ ( . ot

1Iri a or?g5 éﬁg%-yd)len{gﬁ (') I?%]%r%prbgs\gﬁ?‘i h%%ﬂ%#@hﬁta ted by

reéerencene binding 30 protein of the invention

contai ned in the pharmaceutical conposition is

coupl ed to an effect_or_, such as cali che_arri cin,

Toughahé sBef suchadchhsiByY PRIlly Biunfart MOndclonal antibodies to a
chenot her apeuti ¢ agent such as gel dananyci n and

varighy o iamtigeha hayver beemiproduddde s Essentiallyy XENOMQUSE® lines
conjugates are usefyl in targeti cel e. .

o3 FBTREH PGP0 AR OBBISERk L dodfiR-). lymphatic
figr ?&%W%#Eﬁfééllgfrar@ irBEAAre@N frolfPT BV Ghicel ithi Nekpressed
Indi'ng proteins of the invention to radioi sotopes

antipodigs, andithe segevaragd«cell linasuats fusesawitbna snyelaid-kype cell

e Y . 0 . c oLl t .
PRERE PRATS: RERERS! BFbusgmackdh s o THERe, hyGHRA coll ines
dredscreentdpandisetécigd pooidentifyc hybridernaoceltiines tthgt produced

arligiessPhseiodaahe antaprig) feEsE. Providitteinarp methods

fBH lthetprodti&forP af ititipleRyreddrha adefdiingd thatusiddeea! ditibodies
quantities of radiolsotopes than other forns of

spesifianiatHERa31 abluethesdaiovidedhareind a1® gharaciesisatiprof the

Iy u (M . . .
SR8, Y0P SEGY bRt plleoytd Hd amino acia
Riquenck 2halysEscof the hegey @ndr ight chaivisagfessicharitibodiiesy
proteins of the invention may e.g. be perforned wth
conventional bifunctional chelates. Since silver is

mtgtf(neala@ratn,tibbaresr ﬁb«did%iellj _\b?lf(thé f&ée@lhggriﬂéﬁig‘és\héhé?hu&}%ﬂ IgG1

| i nkage, sul phur-based |inkers ma use Hazra et

hgavy eBaios| withi Bllyysuman keppa -lipht 19wins.. AniiRedigs described
SN BobSR ARG Mot Bl 524 491461 heavy cnains.

ascor acl
Antibadies dan also MX-dbTéther iminean isatypesyr inatudied dgGRoor 1gG3.

T et Poesslsal Hbh ARERS. bRl Sisbiana Ao of from
Foth 1020thrbugh Rbdut MMM tdrib@bRN whan measlired bl solid phase

radi oi sotypes such as
and cell-based techniques.

Another aspect of the present invention relates to an isolated nucleic acid
molecule encoding a binding protein of the invention. Within the context of
the present invention, the term "isolated nucleic acid molecule", as used
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20 indium' (""In) or 90Y to form"'In-ibritunmomab
tiuxetan and 90Y-ibritunomab tiuxetan, respectively.

wao-enovheedr e, a binding protein of the inventiPCI/EP2006/012632

particularly when used to treat cancer, may be
conjugated wi th toxic chemotferapeutic drugs such as

25 cal i cheanicin (Hamann et “4l”, Bioconjug. Chem

13(1), 40-6 (2002), gel dananycin (Mandler et al J.
hesein, nogared Pebnucleptideopt gfquucslcl@élé@cgr) synthgtic origin or

s?ﬁé/é EBﬁ'IbngatrJrgfhe‘?é%rﬁ?h "bg rg@é( g?%'cﬂﬁiéﬁ HeU9s0l2MH nucleic

deid atoléede281) rsgsxﬁ)assobra‘téda vatht all ion Iaepertnohamf a plobmscleotide
t he

. d di t .

i2,450Ehr %, tSoRhed fadt i tiotdel L BhoE Moty 42 ¢ srably
mkéa tb@barg,lnearéotﬁeqnhu@h ﬂgrst fott mﬂ(e@rtesmnﬁatur@vm(s)mbes not
bi n | ngﬂpr otein of the invention m be conj ug

Qg@uaggaa eds partiaia @,rger seuenSe Gurthes the term nuclerc acid
6% ffe” %fé%féﬁ%%%o h%& tr@%éaﬂsaé b8 )Pn”r:errcefcﬁrn &fndeotides of at

€ agen sasructur
leasti HGMSasnrmﬂeng‘(b mathenerboabellebtldessorndédaxreﬂucimﬁide&eor a

constituent .dol as ri st
BadnerIgn ol sfther tipeAtndrertit, St a8 pliigpides M podified
erLﬁi?s'tltlﬁéd éﬂugar@?ﬁups] an@athéqikeREﬁire 2hh8also 38dludés single and
)2. For "exanp auristatin-PE inhibits cell
randed f@rmeegf @M cycle arrest and apoptosis in
pancreatic cancer cell lines (Li et al., Int. J. Ml.

Med. 3(6), 647-53 (1999)). Accordingl y, to
Ie [zeoné iecsbddiment géthe presant invieation, acicleic acianiotenuls of the

tunor vascul ar ,act,ivyities of ayri,statin-PE
IRV 1, OPERRGIG. Inketh &8 o8 | Sl Mg e o e gty “eantrol
éélggehbéd' 88 ey fh'elﬂerﬁf rbft@'s i tdV pBlynaBleoliBe! Sequatites that are
odi nent of the present i nvention,

t he
naeessaneta effact henprriession a%mmes@@nelpf iceding seguences to
\Xé@éh{qg{’eyaﬁ]{e‘éﬁg%%mThgxﬁ%ﬁ}r@%ff %bcguﬁéﬁﬁél %%h%rﬁ@ces differs

may be used | h accordance Wt
@MmQ upoarthe drost aur@amam o ghrelsaryotes), suchwioatrol aequences

Ii%' nh Ié:%rrg’rl’q(é rgth ro?iﬁ:a éﬂgor ro%l elsg Iﬁ{gﬁ‘r’ltci'grciscription
teAARIREION ée@@érdfessuﬁhemary@’@%mg%ner@"yﬂgdw cehtrblaeéquences
(VEGF), cytotoxic agents, such as doxorubicin,

inelydpl RrOMPtEFs apdr Iepsaintian tepminatiossseauaniaasndafcserdance
Qr?nthé tami/bﬂ oR! asdite ngﬁgeéﬁrﬁrcﬁr%%ﬁrﬁ:%@nfsl Yntended to

novvn | the art. n one enbodi nment :
includee @bl asminimagenall i compenerds esthbserpresenceg dsipessiential for

P AN e BRI A ac el s doePfe 20dlibfal himeohents
whoss predgncelis aanantageeesl o3 leixanmips Neadér sequasticed dridofsion
the group of small nolecule inhibitors or

RATHNASSRAUPERS Eu'a@%rmreem%tem r@%ab'm'mfeﬂ as used herein,
rbﬂ%bcbt .ﬁtr?r!fé %?%%mrfiﬂﬂ %%bsdesc"f‘rlbbﬂl\ﬁﬁicﬂgar%gﬁf‘ésrelatronshrp
ant 1 - olites, tercalating antibiotics, grow

ﬁesrmrttrng them to function in their intended manner. Moreover according to
the present invention, an expression control sequence operably linked to a
coding sequence is ligated in such a way that expression of the coding
sequence is achieved under conditions compatible with the expression

control sequence.
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inhibitors, cell cycle inhibitors, enzynes,
t opoi sonerase inhibitors, histone 25 deacetyl ase

WO pwi7loroes s, anti-survival agents, biol ogi cal PEEPRPISE012632

nodi fiers, anti-hornones, e.g. anti-androgens, and
anti -angi ogenesi s agents. the anti-neopl astic
agent is radiation, treat merft® can be achi eved eit her
with an internal (br achyt herapy BT) or external
A durtbemaspeetadt thelipsesait inventigh, is apwsetpr semprising@ nucleic
T C
3008 £fORE R it 5 onER® Biidiod Broteir BF ¥, TiHHion, The nucteic
guid\molecole can tbeeapermtﬂy tihked thy 22 conivbl Sequenoces Furthermore

(e 35 may sl Rontp o e RR3GUR b povtieid farker

q) |b§%ffv§6’[dr¥ tRatamay be’ Gsdichtcdtdance with the present
arti cuI arly, the disease tan be associated with

invwentiorsate elBRPRSINIIS persMidst pbages vimsesneliceased

conplex formation between HER-3 and ot her nenbers of

the HER fam |y and/or increased P13 kinase activity
Ansther aspeceof it presentt ievention rélatess éo & host tyll Sransformed

vglﬁgfagr;uq?é&zaa I{T\{ql}tg vgnoqg%@fé'?é&ﬁgsigyﬁ Taransformgtlon could

B RIRhEr By 'afn?rléﬂdeﬁ AEERASPriiftr6QI@RE %I{/ﬁ%étmésg M8 host
consi st i ng br east cancer, gast roi nt esti nal cancer,

gedln dnakading fcamsemme peckaging the mebmuciaaiideain @ xfrgeror into a

T A58 BRE 5 LSRR i 138008 V8B or by

teangfeetidraprode duses knowh iy the dricas e&emdhfeddercSarMent Nos.

£588 236, ZATAGIBATAUAET 2d p o5 H5E: WBIdhcpStent,Are hereby

iRBOROrARRS heréin  BHC peférérce. WPaRidUMIIP! AfRbdS MR NIntAIBucing

the 'term"prevention or treatnment” when used herein,
heieriggous poWnU_cha@itldpeLmtpdnarmmlreéhcelwepwebkypwetlndhe art
] [
é’rgdeﬁltgd%eggg’{r%{}-e 1 dlgfeaogﬁéﬁ%g%ﬁ %I&uﬁbﬁp[}% HeE pltgtlon
nirﬂyﬂmlnegl nediatéidt i transfectionpr qbewtopléfm)se‘uslmmeealectmbporatlon
revention or treatnmen hose I readgavvl th the

capsyiations @E |thgs pp BHﬁleﬁraﬁ@ to'"ha\JBOWf@ i s@er direct

BicrbmfstionNofVIMONIE iffoSROEE!. ExarhpleBeof R6SVESlsCthat TREy be
patl ent in need of pr evention or treatnent is a

yaath@crarding tpathee presant dnvemtion @irehybfidesas iesdragtie cells
JREaL maﬂ%Hﬁéﬁ‘gce']En%ngc’ hd tIrgbb f’at‘c ?Ig] ﬁ%d‘%%' or other

and Z0o, spor or petanimal's; suc

ardtdl eells; rmaabeellssmmngal gells,gogt sorm; dadstbadcs: %ccharomyces
Pr ef er abl at.i ent

£, i
dRrBua Aok bados kRO PR s ushLES B, afie gher cells

kst e Baelor itha! proademsn bf antipbdieBeEs Pe&@nylrﬁanﬁw@n cell
be fornmul ated by m xing the active agen h

Inessavailgdie as Ihpsts faf eptpaession are rvxsells,kncawm Lﬂeﬂl% agrnd pclude
RAShYVAhSriaffch Wi fRES | vaMLBRT fRHFthE American Type Culture

Collection (ATCC), including but not limited to Chinese hamster ovary (CHO)
cells, HeLa cells, baby hamster kidney (BHK) cells, monkey kidney cells
(COS), human hepatocellular carcinoma cells (e.g. Hep G2), and a number
of other cell lines.

Yet another aspect of the present invention is a pharmaceutical composition
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that are usually incorporated into fornulations to
provi de i nproved transfer, delivery, tolerance, and

W@ b@7/07e8 The pharnmaceutical conposition of tPEI/BP2006/012632

invention may be fornulated e.g. in the form of

| yophi li zed formul ations, eous sol utions,

di spersions or solid prepardtions, such as tablets,
dragees or capsules. A nmultitude of appropriate .
CoORRFifing iasnan astiveagent @l leastione binsling pseteink ablke drvention

Bl PRIIDEBEEHA Eno AL, EarsBrE Btls artior  agjpvants. The
teah elphasmat8utieal, cdapssiBiob?,i adiusgdChermany refEes torg dhemical
I LT T
vﬂ?é}ﬁjgirépeﬂ?%cﬁﬁiniélbfﬁ&”%té'pd'ti;@nlt!(Eme MEBRS-Hill Dictionary of
l'ipids, lipid (cationic or anionic) containi

QhsmigeksTeRTieh Fasker, | BpoFeor MoGrEw-HIASEonFigasiseo (1985),
P8 50 B SERESE T BBt nBisont ivention
the goyeridyydfehe phapmatsutizal corpositisn obthecinventiomisgiassy, on the

S b Aljedin el g B FEE" PR Wionaig
I%Qﬁﬂfﬁ rédifction of the MEFRBLRediBthd éigﬁamaeﬁsdhatmcor dance

e present invention, provided 10 that the
active agent in the fornulation is not inactivated by

SharBIeR) e Bered sl e W 88, herein, ipcludes carriers,
eﬁxmiﬁientsoford_dtébilimrs ahabrare S&mtekisotchhglrd:eW oP.mammal being
SHRREA eI toya 488 Adbagerei CoRgRNEaTonbAmIaYe- Citen the
ﬁ%?alogi%éﬂ% 2EBepHM)carting I aquenaBhpM ibiMdred sodtion or a

devel opne of solid 15 protein pharmaceutijcals.”, .
lipesome (aPeEnath veside composeday various)typeh af higids. phespholipids
W Li e ' Li '

B S . Uity 308 cRighoEp SR e - nan
Exifples BbvaHysialbgiahlly acteptabdediarrers imcludei buffersf such as

arenteral. formul atjons", PDA J. Pharm. Sci.. Technol. ..
diosehale sqtrate gl olEr proRBICCREde; SRLOYAENG iRclging '@seorbic
a6lgi 16w NAolSdulan Wasight i(less " #laat aBolib TfoorEsidaks P plypeptides;
exci pients and carrrers well known to pharnaceutical .
RIBESINS tSUChARBt $RIHMh SfAERINg fgalatin, pRre FBAUNOGIRAWINGH hydrophilic

BB >51 5, OGR! 61 St i e

giutzenine? aspatdgiee agrginine exrdysiae; heasisaodkarides, disaccharides,

S BBl el e BB A RYRe o i ot
t8rsucklpdVEDITA,; Judfartdleohds Wkt BE emahniRol or sorbitol; salt-

]p armaceutical composition for the diagnosis,

oF

Frih CPBRtestions: Bt sastiua; RAgErpReNions surfaetants such as
PVERN dﬁfétﬁ?l@hbygl%cgg‘gggi@[j?éﬁ@ﬁﬁ?}R@ﬁngm‘mOS| tion

I's a phdrmaceuti cal ion as descri bed 30 above

and the hyperproliferative disease is a

ltp\yge(r) éoelf:rin Scr:iﬁrt'\éﬁ/teofj itﬁ’g apsrgsear% invention, the at least one binding
protein of the invention contained in the pharmaceutical composition is
coupled to an effector, such as calicheamicin, Auristatin-PE, a radioisotope
or a toxic chemotherapeutic agent such as geldanamycin and maytansine. In

particular, these binding protein conjugates are useful in targeting cells, e.g.
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menti oned above. Yet another aspect of the present
invention is concerned with a nethod for WO

wWQe®7/0007928 PCT/ EP2006/ 012632 - 34 di agnosi ngPdi/BRPASEE612632

or conditions associated with the expressi on of HER- 3,
conprising contacting a san:pé(f_wi th a binding protein

of the |nvent| on, and dete ng the presence of HER- 3
in the sanp Tesarrple may be a cell that shows
%ﬁégguwwem#E%&:fﬁr&bmmtm%r cell, a bl ood
sanple or 5 another suitable sanple. In a preferred
enbodi nent of the present invention, the diseases or
Moretdiver oh‘ekmgs binding doratains tdfethex m\mﬁioonta)frad{EMOmsa e.g.

rolif tive di seases |ne a
Spriges: Advaneons T Ant, S ATES. IRk ReBifliGrapy,and other
fBrréls - ofb€an&R dirémdrite radlglrﬁmhﬂéthe@ap@forHEE §dmiﬁ|$@@tﬁbn of a
in acell, for the det ermi nation of HER-3 ant |

rasmwiopatblaﬁminprfetemeﬁpmbmﬁtm dirgctly daraets the cancer cells
\pﬁpﬁ{lﬁfn%l' éa%?bé Y& 3%@@?}8@1 ”ﬁéélﬂﬁ@s%%v Wl?ﬁ tI'le"maglc
e stagl ng of“sal yperp [

oI | at Ive sease
dlet"enthe | patiendercano b alyeatede vptmgnmalsbl emallera quantltles of

BRRTESoRg el ofief 1B7PS ool el Sugh o dbafy ' Prétorred
radibisétopbs tikeuaB YWttriuns@NPY R ialiuph'ood e > T cPradiosilver-
taken fromthe subject an t he concentration of the

HER-radinsilvereiof: 2R Bsmuthy ﬁeTagﬂmk@% &f gadipisetopas to binding
mlﬂf‘elﬁé’”ﬁ?”{r{é‘t inYBnfiGn Oh’ia?t irbgg.s §%g§>@ mepaﬁlm fé‘{%r‘l\fbntlonal

concentr varue
bifungtional |oﬁelate$| Sihceositetraie snandvalents tfag eadiokilver-111 and
of t her identified . in

t h
BaigE" 193 Mketen s b rpnei ikers 50k & Eed 1enip, ot ot
@émﬂdbm 24525191&71(@9@):) Emkbgsfof@w@rrraawgmopés may involve
bi opsy of the disease, e.g. cancer, tissue obtained

redymngh@ewmm@neglﬁayh@ww asporbiscaridsEwdhenere, igyetan is an
1AK- Ib"l_:Bg\g I|ﬂﬂé¢]%{$lﬁ6ﬁs§cﬁcheah?o qgﬁfﬂ.@ﬁorﬂ%b"@fgﬁ'gamrit%?)mab

presen i sease t1ssue may assesse
tiuxetar (ZevalorheWistigy T.ELCanrcer Chetnobfuaty R.harmouﬁ&] §uppl 1,

j sof 5th |nvent|o net ers
S8 A< TP ndmaBoiiniah (4T e with FisiBR0RARs"5dcn as
inBiumas("t'hy ¢h e itd Tdrim vﬂnnbntmmaaftudxbtarfﬁﬁ@QW-m‘.rnumomab
and the activation state of it and its partners.

tirpgtan.Tegpasiinelyal net hods to deternine those

paraneters are well known in the art and are anong

ot hers western blot and i mmunoprecipitation

Ewd’ummpres a bindhqupabiesn ©f thadnventiors (partioglarly nkheg,used to

e e, o SARRARER Wl JoR¥ crePihBlageiie dnyapiuon as
éanlcﬁeémucjn RHaetargi & .al., MBidvorfug. ndﬂéneculrﬂn) Bi40-©0§2002),
218: 255-268 . (2002) or t he eTag tech

qelaamarmyoin, (Meode5 ek, Jubaliossa0e) NSHOSEE) 454859 (2000)
artdl ﬁ%ﬁ%ﬁ@}%@@ample, the maytansinoid drug, DM1 (Liu et al., Proc.

Natl. Acad. Sci. U.S.A. 93:8618-8623 (1996)). Different linkers that release
the drugs under acidic or reducing conditions or upon exposure to specific
proteases may be employed with this technology. According to the present
invention, a binding protein of the invention may be conjugated as described
in the art.
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-35 Furthernore, the present invention relates in
anot her aspect to a nethod for preventing or treating

wale@eas®ss or conditions associated with the expCBEER10061012632

of HER-3 in a patient, conprising adm nistering to a
patient in need thereof 5 ar‘bfffective anmount of at

| east one binding protein ofYthe invention.

Preferably, the diseases or conditions associated wth
Auristati si®@. ofs MERagtimiarotubslenypaent othiat eisat a v structural

Bra0EATR B hETHadiR:fheieSs TR pefiag BBsftlient golastatin

WhAuIStatin-PEChas bofh anti-tsmer aetivity and anti+tdmoy vasocmas activuty

(ERPRarL ‘aldp oo oot cBes: Sdidh | 5747 BRI b, Bample

gsgann PR 1bnf§8&| ]@ﬁbwtﬁt&wd #?fdﬁt:8§ %Billggcfeh&r@é‘ttérﬁi‘bpbﬁtoss

IS a numan pat ent In prererr nbodi nent
in hpamreauatcanneenmlbrhnes i reft abd InforJ. Mobvbed ri6hr 647-53

(1083 PocBraBe; " SaMeBlY o EREnt, fuioP Bpk, Ay ani-

taﬁwo@f\immar%cﬁimgéﬁ ogfauﬂstaltuam tor;Tart!cmidr m@'nprsh;tanrrstaﬂn -PE
the i nvention and a ona af..least one other

rgay bgeconiygaied ta tﬁe% r’g{lng QQ?Y%ﬂ{ethﬁdf‘Y?f@tﬂﬂ astic agent

as nentioned above Preferably, the nethod is for

i nhibiting abnormal cell growth, migration or

Inravers¢ emboziiment eftbietiresentdnvandiosi the phargsascestical composition

%r’%‘gﬁtﬁé&%@g fu%‘&?g{(‘t;]\fél a‘géorﬂv %%pregﬁ%ﬂmher active agents,
wihithwhay bensed e acyordaned wnthothe ippekarit imvantioh, are antibodies or

BWemRMCua WO BEGrS O AHBFL Teoahiah PRI IEsEs; SHeh as
E(FFWHER@QLIEQ-A{TUIW Angy czl%e{inrfe'cgﬁfé‘x‘ ligahds rs‘i@h"@@‘vascular

rimar ralntum)rs after surglca resection
Qmeq’ahelabcﬁaqted(vﬁxaﬁo,t ¢ydotakicyagarits,estichsas dexeribidin, CIS-platln or

ERoAEfH BneSbE Shiibrlac SBERE RV FeBBRRGE BRfte aro
preseatly Ik_nowinl . thartaimbneie?nwamerﬁnﬂjeaenﬁaeéplaswm agent is
SHlecisharmey eiaroupuy barss e do AR o4t AU NBhimited to
atiddensd ef lmﬁﬁnﬁﬂﬁbMatmytd?stéirymnaér%tﬁéwemﬂddum&nf B anti-
condition to be treated,  about to 15 no/ kg of

neaplastia agent imeelsciedd fignpihe erqumfng small; m@@ﬁul@mm’agtors or

(%ﬁ%%h%?ggétﬁ gagnf’ dcgtérﬁsg %tgr%f (Pjrﬁj‘?gtéblntﬁélt&@mkm:fsteerrﬁ%ltors

i'en nee ot nor
a‘:lleydatlag eagenim rarmt-nnetabmses;)r|anrcatantmgnantub|otlo$ ugrawth factor
dos f r om about,

i, cal ' e ght_ran g
BB CabsVeg BT P a2y S RO See AR5 Shistone
dextidtansd lﬁﬁFbYt%rs FantilsapavdIeagats] Bidibgiehl PESpANSR’ modifiers,
several days or |onger,
anti-hormones, e.g. anti- androgens and anti-angiogenesis agents. When
the anti-neoplastic agent is radiation, treatment can be achieved either with
an internal (brachytherapy BT) or external (external beam radiation therapy:

EBRT) source.

The pharmaceutical composition of the present invention is especially
suitable for the diagnosis, prevention or treatment of a hyperproliferative
disease. The hyperproliferative disease may be, e.g., associated with
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5 depending on the condition to be treated, the
treatnment is sustained until a desired suppression of

waele@easm2synpt ons occurs. The dose of the at |PEFEPINE012632

anti neopl asti c agent adm ni stered depends on a
variety of factors. These arg, for exanple, the nature
of the agent, the tunor 10 pe or the route of

.admnistration. It should be enphasized that the
ingreased HERyBmilyosignal A@nsdugtiane Pargcalagly g disease can be

dssBRiateq Niﬂﬁei&]iﬁfee‘%%rat vﬁgl‘-’:?E%Hggﬁhérﬂaﬁ‘bﬁsaﬁ&?oﬁirfdééé% complex

aspect to a oSi's, prevention or

formeatiore iietwéenyldERRS chnd atbern weerdbarsastdhasdBR damily and/or
15 with HER-3 nedi at.ed signal transductign, .c rising,. .
invfeaged Rladinase a6TviE ARCRY dowersed i il Riess, setvity
dRl/GC WIET aduivity e incbaddte ERMRNadtRity ahdfopdRlY KR ofctivity.
the kit of the invention can further conprise at |east
Ryeterablyer thea ypespeiferative | disegse| imsselghiedotffrp the group

%ﬁ%ﬁgplﬁs%}éaﬁg%%cé’rs gﬁﬂd{g%gﬁn?la?&gﬁ@er ZBtaﬁg'EE{?@ " cancer,

sent | nventron $h e explained by
prosfaten candexarplagian aadcehe stooacipacanaey, deredametrial cancer,

fi.gures MPLES, 25 The follow ng exanp|es
THERDABIAST, FENEEtp idh BT ST BENGHtd CPIct parer. colorectal
GHilteV Bfyroidr Samdet ibksdtdrodander Uglicrak] vieelamdraasssomer \HER-3
and are ' not to be construed as |imting upon the
§XPESSSING PhOUHEXBIESSING €30Qers. @ng: thedprmation effumos meetastases.
cell line preparation In the present study,

reconbi nant HER-3 proteins were prepared. The

lexaacacddncd withdbegreserit iriEntion; BebjeroDiprevastian ondneabypent”,

e e

prelénfative imeagufes, Whareir it patient\ Ireehiseto prevertMiOslow
J. 14, 4267-4275) with prinmers based on-the sequence

dawntiessenthe: tarartest paiholagis condiion orsdisredey; iThose in need

AR B AR, SRR e AR R b B ol
thbse Niibon23t®) have ke atiserder iarethose in whom the disorder is to be
AR AR R ST Tt g marmmiin
phteea] esl any anibeartdlasyied<asla maehrnal dctddingttumass, domestic
pcDNA3 (I nvitrogen) digested with BanmHl gn )ébal .

and faryanimeale, and zoo, sports, or pet animals, such as dogs, cats, cattle,
horses, sheep, pigs, goats, rabbits, etc. Preferably, the patient in need of

treatment is a human patient.

According to the present invention, the pharmaceutical composition of the
invention may be formulated by mixing the active agent(s) with physiologically
acceptable carriers, diluents and /or adjuvants, and optionally other agents
that are usually incorporated into formulations to provide improved transfer,
delivery, tolerance, and the like. The pharmaceutical composition of the
invention may be formulated e.g. in the form of lyophilized formulations,
aqueous solutions, dispersions or solid preparations, such as tablets, dragees
or capsules. A multitude of appropriate formulations can be found in the
formulary known to all pharmaceutical chemists: Remington’s
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transfected into HEK293 cells using a CaPO4 net hod.

The HER-3-HI'S fusion protein was purified from
whanovestoesl condi ti oned nedia via N -NTA af fi nPCHEP2006/012632

chr omat ogr aphy. 20 Ratl HER 3 cells were generated by

retroviral gene transfer. ﬁly, GP+E 86 cells

(3x105) were seeded on a 60 culture disc and

transfected with 2 /M pl XSN vector or plXSN HER- 3

Rianmaceutival Saisrices H{1B" e sMack NEublishingr Sompanyt, Utaston, PA

(FhBGIRablarbl Chdie 87, B g 2w Hippec dfBigh  These

fofraalatioRgi inoleds] 26r tdx@anipleF p&ﬁN@@’sl Spmee ioictabeited jellies,
for 48hrs Subconluent Rat1, cells 2x105 ellsgr
WAXSH, i) iR I RIF cirafiABIGLAY @aIalehn cepisi g weiges (Such as

L@Eé’ggﬁ'_uﬁlﬁ"& ?Nﬁ& EShigi §%é%% éﬁr%}aréué &b M ‘Hastes oil-in-water

VI ru #A18 c. S mo.i.
aufd we)tef-m-od amulsnomsmmq!mmmaeb@wapoapphmweoa glycols of

s aBEb BT lobdls <SR, e ccptd CtePySfd ' Abures

SIrdinthgs tarsswane r&nyp ot kissl fdeb@tngSﬁhﬁt@t‘eQIméy)beZémebﬁate in
EXAMPLE 2: HER- 3 expression in human cancer, cell 1ine

trgatowts endoberaries Hpagerdence yvth thegprgseppinyention, provided
th¥ ﬂﬁall %e?%ée %@éﬁ?m e f&thsenﬁﬁﬁa%tlvﬂbaybﬁtlﬁ trhdliation

Initiration and progressi on
thqofommulmrcm isvghysiclegically sonipatible ard tcﬂeeaﬁe withrthe route

om, beni Ias | C | . gr ot h -
e PRI O 58 hm 2 nBRK SP o FREET el concipient
dwet@@ﬂehu e n@@U for pretlintainguidanices’s Regan 'Em&i:qlsPﬂanﬁacol
expression is a critical factor for

$52n 210248 G900 Wang Wk “CpnniEiason aad ciyglpment of solid
HeRsh! garg)énﬂ’n%ﬁ]etdn%aﬁ”ﬁ 3tV‘!'th’hEth'2@Q Zt ¢lgtp 2(600)t heharman

I nvent expressi on uantl ied in a
WeNg! “ldipidsyntipophilieicdrugsel and i orad dwgelclaiweat-eomee emerging

| f HER 3 h f I 1
S BNy o RUAe "5 A o PUTTBT 8 0 R00 " W ot a.
fd}ﬁrﬁpéndlﬁﬂ’goﬂ@xaplérﬁ@%@ﬁ?ﬁafmﬁugétgmsﬂ,@/mgl JED?bAamn Sci.
shed once w u r %
Trelo)oand S8 ou 19855 @achdne *Filinnshdhersi firadgditional
ihFS TS rdiBteR &Plfﬁrrﬁﬁlétlgng‘ Exé‘b (?%@Q()arfdoﬂhﬁibrée\ﬂ@"’%nown to

super nat ant and en resuspende th a- HER
phaintaceutiesl clEmistsv003013602) (3 pg/m). Cell
suspensi ons were incubated on ice for 1 hr, washed
twice with FACS 15 buffer and resuspended with

A?@thgﬂafspeglnf)f ksl présen mJ/éFnAHéSnI %er}tcrh%mketp-tﬁet lilsel lbﬂl"mneﬁﬁ one
(Jackson) .dil ut n uf f,er C
003 PIAE0 BPII, ofc omwEngRN; 88 drionaly al 8ask opg; other

d t
T oS ol UopE M RS geretd dnSlsE o,

admiNture  witht tmmaamogytlgalmwda@m:n@ar Lagershadilvepts3 and/or
aé’ uVaRL: esf%?dth nn?an\{ﬁéétﬁFeV o‘?f gﬁa utlggln%SFrﬁJosmon for the

diagnosis, prevention or treatment of a hyperproliferative disease. Preferably,
the pharmaceutical composition is a pharmaceutical composition as described
above and the hyperproliferative disease is a hyperproliferative disease as

mentioned above.

Yet another aspect of the present invention is concerned with a method for
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EXAMPLE 3: Immuni zation and titering 25 The HER-3 ECD
protein, that was prepared as described in Exanple 1

wW@ea7/0C828 cel | s (Human nel anoma; ATCC #CRL- 158B0T/%R2086/012632

used as an antigen. Mnoclonal antibodi es agai nst

HER- 3 wer e devel oped by seq tially imrunizing
XenoMouse(r) nice (XenoMuse{t) strains: XMGL and

XM=, Abgenix, Inc. Fremont, CA). XenoMouse(r)

diagnesing Wiseasesmmronsitionssaswoialed ydth thauexpression of HER-3,

d&?ﬁ&%lhé’%fbntamﬂg Qts?h}%é’wgﬁ? n&”ﬂggt%rbﬂél tﬂg iﬁ‘ﬁg% and

CO ort
déédting e présemcenoft HER-8 rrmlhe zample. The samplelhaydpet cell
WO 2007/ 077028 PCT/ EP2006/ 012632 39 HER: 3
thabBRPWS AARAGERIOR Of qﬁz‘é% S 3% 3 RS C %B(Ef?%d sample or

eE) jtRePsuitdB Yhirpte.. IFN pl@érréf@kéﬁfbodﬂh@n%f)ﬁ%@%bnf inv@ntion,

oosts were nmade wt HER- 3 ECD protein
therdiseases: ar ¢condijions aﬁsqggtqgigwah dhe gxpressigmef HER-3 are the

Qakvil . PBS. Th t h boost
r?;y&ﬁ\é‘!?@{ Eedrag(\g 9&#&%‘%%@“&@@%" CD pr ot eiensia)ém' xegoi: 1
(v/iv) with TI TERMAX GOLD(r). The seventh injection

conS|sted f 10 of HER-3 otein adnm xed
Agcpriingrior e PeRFalt RrefEIon. A BIHOHoREy . BRaHee for the

&ege&‘i’oﬂ"gRH@hl'\E@Darﬁ’tfngrﬁnna icBII, fo tRe detdrhfiRafifiPef HER30atitigen
e Xeno

Juvant use r nlce wer e i muni zed on
mnnatuan in petientss sufferingafroen@ dypeaprolifaratiys glisease as

ﬁg @@ggﬁa%{mﬁ{r §e§t%8fn&96fr dig @’;ﬁl’ﬁrc&ﬁ@r%éﬂv@”dusease in a

thdw@d@n tol gyagedthaf pmgresmorﬁ ofl atHypIeopxsjhferatlvei a;seme ina
after trgggeSI xth boost. There

 Shic TR CSTRGTE of o000 kR Riest to 2
(t"nﬁ' sé of Heraﬁ? & %ﬁﬁﬂé Qﬂbm d%alnt |é 05e‘f3|2er¢ﬁbh‘5tﬁensubject and

pyrogen-free | becco' s S (DP adm xed 1:1 V)
thet CorTEmERPX Otf;(f.h@HE)R-@e@ntfﬁﬁmsIéfeSﬂ!ﬁblm@ﬁt sgrpple lﬁ&%e@mmed

1 ey 3B, S6bined TaPUEBECTs LERRUEPS v oo o
aingtsehtrlagops thémiametfa||iomec:f~ag1gﬁe$¢ ﬂienuﬂeppou@dntes véth a stage
, : {
SorSHR 0% 2 slpeih o ther e IentimRR i g-Rals ebRyations of
é%né‘éé’d §8bj|e§tsl rﬂh@r}éb?gﬁavu‘urrfgea skieSn tdrutgsttwirider 3tudy. A

pg-of Adj u-Phos and er nouse. From tenth
biopsy of th,fedlssaggt 8- gN@aecgr, ygsw obtatoed from ghepatient may also

53 1803 2s5b 5 toe BourREFHERE idfhehprBleft. (fh6 dniGjff of HER-
P9 arftigehR- SreSeht pirt ¢he |dns¢aseogbssde ed)PBBe 28ssessed by
wi t hout. adj uvan Cohort #3 and

smaRbistenp vt GEISA OF dthedd e iysidyinb dERS antivppies of
the inléntigd. O?Her Bérandstersof dfdgndblicantbrést éﬁ& thé |?du‘$1er|zat|on
protocol and fusions were perfornmed on daE he

state @sowedldas vibeedimerization partners of the HER3 proteln and the
activation state of it and its partners. Protein analytical methods to determine
those parameters are well known in the art and are among others western
blot and immunoprecipitation techniques, FACS analysis, chemical
crosslinking, bioluminescence resonance energy transfer (BRET),
fluorescence resonance energy transfer (FRET) and the like (e.g. Price et al,
Methods in Molecular Biology, 218: 255-268 (2002) or the eTag technology

(WO0503707, WO04091384, WO04011900).
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made t hrough Retro-Orbital Bleed procedure on day 12
after the fourth boost, on day 19 after the sixth

whowsh7aekl on day 40 after twel fth boost. 30 SeCHEP10061012632

of animals for harvest by titer For cohort #1,
anti-HER-3 antibody titers iJp the serumfrom i mmuni zed
WO 2007/ 077028 PCT/ EP2006/ 012632 -40 XenoMouse(r)

m ce were determ ned by ELISA agai nst HER-3 ECD
protein. The specific titer of each XenoMouse(r)

el R BB O s Pl BEPR Y el o

préeenting q:u(r]I treatlng)fdlidﬁsggrmaigmitl?slbaﬂsl?crated veithr me/\expression
In - S that

SR Es Rlient GBS SNG40 o A ineedhpereot

U BHeRtive THHBRINt €8PGSRk bl Binding. préleR?Odf AHd Od¥ention.

PCT/ EP2006/ 012632 -41 TABLE 1 Cohort #1. XM&l Mouse

Rreferably; thei diseapes a4 eonditions mssodiated ygth therxpression of

5% 08 15 Bvderproifisrasiresfedsen e fodveodng gaent in

rl%’éﬁZBf ProvEntibn300 treirizht 2s 20 InambtlianPpdidiit, 6@0 @8B0animal
f5 175 PC 37

grssfiigehas azﬁﬂﬂi@%ﬂ%ﬁﬁ NGNS 0SS Snd fafm deiats, and

ot 'SBEP% bt pet §n|rﬁa|’sh§uél$%§rﬂég§3@até rggte Zestses, sheep, pigs,
XenolMbuse(r) m ce were determned by FACS uSi ng

grats, rabkits, etcePreferatiy.ithepatiest in Reedtis @ human patignts

and Ratl/pLSXN cells (antigen negative cell line).

Data are presented as geonetric nean (GeoMean)

Ih! mopeefeerdd embodiment of the present invention, the method for

preventing or treating a hyperproliferative disease in a patient in need
thereof comprises administering to the patent an effective amount of at least
one binding protein of the invention and additionally at least one other active
agent, e.g., at least one antineoplastic agent as mentioned above.
Preferably, the method is for inhibiting abnormal cell growth, migration or

invasion.

In addition to classical modes of administration of potential binding protein
therapeutics, e.g. via the above mentioned formulations, newly developed
modalities of administration may also be useful according to the present
invention. For example, local administration of '*'I-labeled monoclonal
antibody for treatment of primary brain tumors after surgical resection has
been reported. Additionally, direct stereotactic intracerebral injection of
monoclonal antibodies and their fragments is also being studied clinically
and pre-clinically. Intracarotid hyperosmolar perfusion is an experimental
strategy to target primary brain malignancy with drug conjugated human
monoclonal antibodies.

Depending on the type and severity of the condition to be treated, about 1
ug/kg to 15 mg/kg of the at least one binding protein of the invention may be
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10 intensity of cell anti-HER-3 cell staining by
serial dilutions of serum sanples. WO 2007/077028

wWeRN/BPRSO6/ 012632 -42 TABLE 2 Cohort #3. XMBIT/EB2006/012632

Sanple After 6 in j. After 12 in'. Muse ID dilution

pos cells neg cells pos cells neg cells GeoMean

GeoMean GeoMean GeoMean 1:50°9 10 11 10 B32-1 1: 250

6 96 6 1:1250 6 7 4 4 1:50 8 10 29 42 B32-2 1:250
adnginisterdet td :al patiest 6 deed thefeof7 e1g. by oneraI2r@re :sEp@rate

Primtrafiofsy By Gonfinoty iySen fyVplral gBiifdpSads A range

fidn Sabouft 1 ia?i%ﬁb @bBub 160 mykg dr &bré%éﬂe@ﬁé dh the2 fdtors
7776 6 4 1:50 8 11 7 15 @B32-7 1:250 6
mestlcmeqa!zgw Bogrepe@teqaém'msmtiqmzevejs%@t%ah a¥y 0k langer,

cgep%nding}éggthg cgorﬁd tjon 10 gg tée%%dg&e%ge%tgntgls]s@s@&n@dEiJntll a

desired suppression of disease symptoms occurs.

The dose of the at least one antineoplastic agent administered depends on a
variety of factors. These are, for example, the nature of the agent, the tumor
type or the route of administration. It should be emphasized that the present
invention is not limited to any dose.

Finally, the present invention relates in a further aspect to a kit for the
diagnosis, prevention or treatment of hyperproliferative diseases associated
with HER-3 mediated signal transduction, comprising the at least one
binding protein and/or nucleic acid molecule and/or vector of the invention.
In addition, the kit of the invention can further comprise at least one other
active agent, e.g. at least one other antineoplastic agent as mentioned

above.

Further, the present invention shall be explained by the following Examples

and the accompanying drawing figures.

EXAMPLES
The following examples, including the experiments conducted and results
achieved, are provided for illustrative purposes only and are not to be

construed as limiting upon the present invention.

EXAMPLE 1: HER-3 antigen and cell line preparation

In the present study, recombinant HER-3 proteins were prepared. The
extracellular domain of HER-3 (ECD) cDNA was cloned by polymerase chain
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@B32-1 0 1:250 6 8 9 8 1:1250 6 6 5 4 WD 2007/ 077028
PCT/ EP2006/ 012632 -43 TABLE 3 Cohort #4, XM#A Muse

w@aphzrozdter 6 in'. After 12 in'. |D dil uti onP@OEP2006/012632

cells neg cells pos cells neg cells GeoMean CGeoMean
GCeoMean GeoMean 1:50 4 6 91,44 B56-1 1:250 4 5 32 18
1:1250 4 4 19 10 1504818’54(}356212504589

23 1:1250 4 4 42 9 1:50 4 5 72 14 (B56-3 1:250 4

reaction (PCRD feom pgDNAIHER-3 @xpresgionmpessiar wt!séulh lgngth

] RIS el 045050 8,8, BB i vrs
bhsed drifthelsd@ighce df HERS3 (Gehebanl6ATENBNNBO61982). 250

4 532 14 1:1250 4 4 16 6 1:50 4 5 106 14 (B56-8
1:250 4 4 45 6 1:1250 4 4 22 4 1:50 5 6 53 22 (B56-9

Prhe?phmeré udéd ¥dr thk dripRficatibnldf FERI3 Werd a8 fdlfoves?

Forward primer: 5-CGGGATCCATGTCCTAGCCTAGGGGC-3' (SEQ D
NO: 233)

Reverse primer:
5'- GCTCTAGATTAATGATGATGATGATGATGTTGTCCTAAA
CAGTCTTG-3" (SEQ ID NO: 234)

The PCR product was digested with BamH1 and Xbal and ligated into
pcDNA3 (Invitrogen) digested with BamH1 and Xbal. Plasmids were
transfected into HEK293 cells using a CaPO, method. The HER-3-HIS
fusion protein was purified from harvested conditioned media via Ni-NTA
affinity chromatography.

Ratl HER-3 cells were generated by retroviral gene transfer. Briefly, GP+E
86 cells (3x10°) were seeded on a 60 mm culture disc and transfected with 2
pg/ml pIXSN vector or pIXSN-HER-3 cDNA (C. Wallasch, PhD Thesis, Max-
Planck Insitute of Biochemistry, Martinsried, Germany) using the calcium
phosphate method. After 24h medium was replaced by fresh medium and
the GP+E 86 cells were incubated for 4-8 hrs. Subconfluent Rat1 celis
(2x10° cells per 6 cm dish) were then incubated with supernatants of GP+E
86 cells releasing high titer pLXSN or pLXSN-HER-3, p virus (>1 X 106
G418 c.f.u./ml; m.o.i. of 10) for 4-12 h in the presence of Polybrene (4
mg/mil; Aldrich). After changing the medium, selection of Ratl cells with G418
was started. Usually, stable clones were picked after selection for 21 days.

EXAMPLE 2: HER-3 expression in human cancer cell lines
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@B56-10 1:250 4 4 26 17 1:1250 4 4 157 5 WO
2007/ 077028 PCT/ EP2006/ 012632 -44 EXAMPLE 4: Recovery

W@RoorpmpRROCcyt es, B-Cel |l isol ations, fusions anBCT/EP2006/012632

generation of hybridomas | munized mce were

sacrificed and the | ynph nodg were harvested and 5

pool ed from each cohort. The’?Yynphoid cells were

di ssociated by grinding in DVEMto rel ease the cells
Receptohéyrosineukisasesidas far exdmplevdER-3 uplpyraletudial role in the

e ban 20l isnBrs el B Wtbonr®iforeie Chiseee [Blct ods the

tf@%menﬂohhebémbhs lgpetpldstict celt ogioveheltywatdy ng ihﬁﬂlgnant
of CD90+ magnetic beads per /100 mlIlion cell
cmcua@mas, Sieee Heked sapwsmwm Rgtwesn E@P‘P%C‘%Msst ﬁn@ ﬁl@rma'

fEagReld Sn?ﬁ/@%ﬁabe O ER- 5:ef eséléw {8 B.crifiB&I factor for identification of

magneti Ca suspenS| on cont al ni ng up to
azﬁBant mbgrmums that IVGOL(Id rbampf it foax roatmentawitie dinding yaeteins of

R SR B 8 AN 08 o

(SEP%T redainesetof slaeidate tiepsle off HERES én ¢inhan vaneer formation.
expected to be B cells). 15 The fusi,on was

f d .
Ganegreell DR Meate GrPWPha% recreMended oy 50d Conlp detail, 10°

SR N I TSR PES! S pretipPacs

Hurter (FBS), 3 % £53,56.4) %aazude) and seededona 9fwel abund bottom

T
b e o

| sUsRERSIoNE wereTigHbalachoR i6e Tof 1Fs WRshed fwige with FACS
o us%e ¥ r?%ﬁe@%tﬁ'é&oﬁﬂ%} Bﬁhl%@}pr’ﬂ% ?M\A)éﬂf donkey-anti-

t ot al usi ng el ect cell
HursanPE ¢Jactkson) ditdied 1:603n MACS boffer. Bieyael| spensieons were

LT MR TR T TR TER T

&Ad ahjl TyzEHE(FNBE fB@dl@ﬁﬁn Wltéﬁ)ﬁﬂ@dl shows representatlve results

centr| ation, and the cel esus endeg
BEYeIR SndARenARRchet B3 GR SHET B A yariety of

@g,’i% ggesuspended in ECFS to a concentration of

6 ce Is/m 30 Electro-cell fusion was perforned
usi ng a fusion generator, nodel ECWM2001, Genetronic,
Inc., San Diego, CA. The fusion chanber size used was
2.0 M, using the followi ng instrunent settings:
BXAMPER 3: trandirization and titering

The HER-3 ECD protein, that was prepared as described in Example 1 and
C32 cells (Human melanoma; ATCC #CRL-1585) were used as an antigen.
Monoclonal antibodies against HER-3 were developed by sequentially

immunizing XenoMouse® mice (XenoMouse® strains: XMG1 and XMG4,

Abgenix, Inc. Fremont, CA). XenoMouse® animals were immunized via
footpad route for all injections. The total volume of each injection was 50 pi
per mouse, 25 pl per footpad.

For cohort #1 (10 XMG1 mice), the initial immunization was with 10 pg of
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WD 2007/ 077028 PCT/ EP2006/ 012632 -45 vol tage: 50 V,
time: 50 sec; nenbrane breaking at: voltage: 3000 V,

WO 209207®®8 psec; post-fusion holding tinme: 3 sSPCT/ERS0D€012632

ECF, the cell suspensions were carefully renmoved from
the fusion 5 chanber under gterile conditions and
transferred into a sterile tUbe containing the sane

vol une_of Hybridona Culture Medium E]_DI\/EM JRH_ )

HIER <t RGRepotems agymined (14 c(\dvk withs @E&Weﬁ%% (Sigma,
Gkl DL Rer AfoLRe: ThErsyeayRa) fus Boote iereRBBt oufiL 0 1o
dﬁﬂg@&%gﬁgﬁgﬁ%@ | RMIRES 1:‘108};@‘ Aithf %olégtéluﬁp g®l TSigma,

then centrifu at 400 g Tor five
Oakvill&, RN én IpyrogerefrgeD{RBS.r Haeispéin dogst noasisted of 10 pg of

HERr I ECT e Sfratiart A Wi Tt ERMIKIGOERR: The seventn
ach 55t oy s s s L it 100
H:Qggéd'lﬁlc)ﬂe|? Ai)ﬁﬁ'&!' dbﬂo&f WRP a?a%mn% Esclégl%ggb? g&beg}otein in
96- 15 200 _pi .

ot PR AR Bt oue XERBARe® Ve were
iRrh@MREd L éh W 008, dayi17 18, 49, 28nandadd fohehiggshotstol and

was removed, ‘and the'cells were re-fed with Hybrido

fgelosst were MarfarmedEraviay: 33, Bee dwoi bleegs warRiimade through
RSB il Sl o LBl oY B o B8 o, g 1

afteraht sih booseé Thermowasmoosuwhone#2. split arbitrarily

into fusion #1 and #2) for HER-3-specific antibodies
was performed by ELI SA using purified his- tagged

EERCBhBRDE3 NE 0CRMT £mice) @fdi CBhaga#N {10 XMGH etiewqrthe first
hi s-tagged 25 protein by ELI SA usin

t
injectionuvgsrwitRD’(CaPteayls) igﬁ*cperG&n.-f%P@ngU'PEG%?, PBS; (RPBS)
SORRERL 12,V TRTRRAAA L Do ert ol oo APy st
wénldel witht w’ar:]32 lqelds mzparc:j@rfﬁemqmpadnﬁxamwﬁpti&S dgraf Adju-

s _qr s based o L. ar reen. .
B ged ThuS, HBC Ba BehSer T e B nbel SR TG 632 ggts in
SHogeRdRst WRES | agmikdty brii dovipwith! TITERMAX GOLDUperemuse.
transferred to 24- well plates. After éﬁgage:{ in
The seventh, rrighths urisimbeests vaker witheHYlyC¢rCells in pyrogen-free
5BBANdRIixeq Wit P&t bg%g‘ %ﬁ%&?rgs'éhd hPI %g? f%ﬁ?’r’# mouse. From

confrrmation screen Speci y human
tegtk tarfoutieen dmnostshwepe s pgvefsHER-8HeCDi prateinon pyrogen-free

07,7028 PCT/ ERP2006/ 0126 -4 '

BRBS, ARG it fd-chos P AEDEXThGeThBuse. A final
Boddtbedhsisted @98 |1 df- HERISFECHRPrétent tingpyrogen-fted .DPBS,
No. H10507, wusing concentration

without adjuvant. Both Cohort #3 and #4, the XenoMouse® mice were
immunized on days 0, 3, 7, 11, 14, 17, 21, 24, 28, 33, 35, 38, 42 and 45 for
this protocol and fusions were performed on day 49. The three bleeds were
made through Retro-Orbital Bleed procedure on day 12 after the fourth

boost, on day 19 after the sixth boost and on day 40 after twelfth boost.

Selection of animals for harvest by titer

For cohort #1, anti-HER-3 antibody titers in the serum from immunized



was 1: 2000 dilution) for human gamma chain detection

and goat anti-hlg kappa-HRP (Southern Bi otechnol ogy,
wW@2107/0%028 2060- 05) for human kappa 5 |ight chaP@I/EP2006/012632

detection. There were 91 fully human | gG@ kappa HER-3

specific nonocl onal antibodjes that were generated

from cohort #1. EXAMPLE 6: "% ection of candidate

anti bodi es by FMAT/ FACS 10 After 14 days of culture,

XuroNowsa? sige were afdternineth by ELESA erdaisd HBER-34CD protein.

(fusion #3 and #4) were screened for HER-3-specific

Thenspeoifial titent ofbedcke sXernpMewa® animahwasr determised deom the

qreabaeBsGAF BRI At & S e able i b Outine ik value is
A WBMheYrse8Y dlaigrdofeata Eﬁmlt)'ah%@nﬁéadih@rﬁw@fold

tﬁ@qecéﬂgc
I'gG Fc-specific™15 antibody (Jackson | mmuunoResearch,
tizat of Neckgroand7 &heedpreitthedugher the spmberethe greatar was the

PR R e o o

Bi osystens). Non- specific binding of antibodies to
the cells was determ ned by their binding to parental
Rat1l cells. A total of 420 hybridomas producing

HER- 3-specific 20 anti bodi es were selected from
primary screen of fusion #3. The supernatants from

t hese expanded cultures were tested again using the
same FMAT protocol and 262 of themwere confirmed to
bind to HER-3 expressing cells specifically. A total
of 193 hybri domas produci ng HER-3 specific anti bodies
were selected fromprimary screen of fusion #4. The 25
supernatants fromthese expanded cultures were tested
by FACS and 138 of themwere confirnmed to bind to
HER- 3 expressing cells specifically. In the FAGS
confirmati on assay, Ratl-Xher3 cells and parental Ratl
cells (as negative control) were incubated with

hybri doma supernatants at 1:2 dilution for 1 hr at
40C in PBS containing 2 % FBS. Foll owi ng washing with
PBS, the 30 binding of antibodies to the cells were
detected by 2.5 pg/m Cy5-conjugated Goat F(ab')2
anti-human 1gG Fc-specific antibody (JIR#109-176-098)
and 5 pg/m PE-conjugated Goat F(ab')2 anti-human
kappa- specific anti body (SB# 2063-09). After renoving
t he unbound anti bodi es by washing with PBS, the WO
2007/ 077028 PCT/ EP2006/ 012632 -47 cells were fixed by
cytofix (BD# 51-2090KZ) at 1:4 dilution and anal yzed
by FACSCal i bur. EXAMPLE 7: Sel ection of hybridonas
for cloning 5 Antibodies fromcohorts 1 and 2 were
sel ected for hybridoma cloning based on specificity
for HER-3 over HERL (EGFR), HER-2 and HER-4 in ELI SA
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using purified reconmbi nant extra-cellul ar domains
avai l able from for exanple R&D Bi osystens, and

wo-20%0msed anal ysis of human tunor cell 10 | iPEBFEP2006/012632

expressing different HER fam |y nenbers, and a >
5-tine increase in nean flggtescent intensity in FACS
staining for HER-3 positive tells over background.
Based on these criteria, a total of 23 hybridoma |ines
were selected for clon|n§A5¥E1rnt|ng dilution cel
plating. 15 Antibodies fromcohorts 3 and 4 were

sel ected for hybridonma cloning based on specificity
for HER-3 over HER 1 (Céhodt#1+BMGB1and HER- 4 pl us
three other criteria. The first criterion was an

ELI SA screen for antibodies with epitopes contained

Wt hrm IWE)I}Sé m)rral of Kﬁéi'é lh See txarrpl;qte,as “MC[ ur ajl

Analrysts Bagqat - HER3 /—\ni8 ggT €S T tiTe ”I"I'p@b' on)
20 Tﬁe—i—eg?ﬁ%vn teforr WQBZS eutrattizaton 600" mdiny
of oty aCed—heregutt 7b“ha to—HER-3—¢* Gaa. g
?@2& based asstl QI(DD 3—celd S%:Q
(s}

= T+

cel lis—i € KBR
har\esLedrﬁmggaed_Lﬁ d O.Mdiun} nell-et’e Q'ia
Centrlflmm% and [resusj 884 in r‘nltnrpznigg_u_m__
ResUspend®B428| | s wdre ali @& ed intlo 96 25,580

pl atles. TR3427ates dere cemBPPfuged o pel 176000 he

cel lls. Tedt3428t i bodlﬁs i 13,80Raust hybri dorfe300

supedr nat a3 28er e added at2,2601 | wel || and i 90t ed
for (1 hr PB42t@ to all ow ad0body biinding. B0ty pl of
a 10 nM herggul i n-allpha (&0 Bi osysft ens, Mibeapolis
MN) [soluti gpcwas added t o3eaebowel I for a 311,000
concentratiigff of 5 NYhARJLIgIDETpad on 1ce for T.5 hr
Cel | s—were g washe xI-fER%%E‘ID*T?b pelTeted by
cent'rifugattonand the supernatant— renoved.  Cel s
wer e resuspended in 50 pl of goat anti-HRG al pha

o GropC e S 3, Ahe-HERRL Bty o ISR Inp el from
BrSEEHL “Ps rs og a MCE O.

@éllsr(ahb'gen @ositivelsdlidihe) rcells gudtRaptdYguS)ﬂﬂ aells 4antigeripegative

us 7AAD at. 10 pg/m, .was add
Golt D8P oetsh ol oresent@y g dnedh dtadMan) fugrscent
|Fﬁker%a§ of Rl HtEHERL3 (‘céntsltélﬁl-ﬂ@%y aeriatiutibhe of serum samples.
supernat ant renoved. The cell's were resuspended in 100

pl of FACS 5 buffer and read in the FACS. Test HER-3
anti bodi es that reduced binding of heregulin-al pha
were those that had | owest fluorescence intensity. As
positive controls, 1:5 serial dilutions from 10, 000
ng/m to 16 ng/m of a mouse HER-3 mAb (105.5) or the
human 1 gGl HER-3 mAb, Ul-49 was used. Negative
controls were heregulin-al pha al one, cells al one, goat
anti 10 heregulin-al pha pol ycl onal antibody al one and
rabbit Cy5-1abel ed anti - goat
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relative ranking for affinity and/or

wore@mn/ofloer escence intensity in FACS usi ng HERPGI/EP2006/012632
15 Rel ative ranking for
l'izing HER-3-specific

expressing cel
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concentration of human HER-3 1gG in each sanple.

The

limted antigen analysis is a nethod that affinity

WO 200k®710ke anti gen- specific anti bodi es preparBdI/EP2006/012632
cul ture supernatants relative to al

B- cel

antigen-specific antlbodles

| ow coating of antigen,

| evel

WO 03048730A2

only

at equilibrium (See,

entitled

20 ot her

n the presence of a very
he highest affinity
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plating. Alternatively, FACS analysis of HER-3
expression of Ratl/pLXSN and 25 Ratl/HER-3 cells

W@ h@rewoss m | ar results (no crossreactivity w PEI/EP2006/012632
endogenous rat epitopes) (Fig. 2) . In detail 1x105
cells were harvested with 10 EDTA in PBS, washed
once wth FACS buffer (PBS4 "% FCS, 0.4 % azide) and
seeded on a 96- vveII 3(|) round bottom Dl ate The ceI l's

ander%thg’j FRS oe d with the speC|f|c HER-fame

o p3 ). Cell suspensions were incubated
on ice for 45 mn, washed twice wth FACS buffer and

resusgengg%e%;]%%ggﬂﬁqqﬂgga%eq %h(r%gcpesp \IN/e\pethrveV\Qed and
;gfq@@ bbcﬁ %Bnpﬁhegmew éé!@'\ﬁ@f@éi%%élbtedjﬁg' grinding in

50 i n FAGS he cel |l suspensions
DMEM ito celbasedhe) cells fFoemihe; trssruee dad Ithﬂ! éellsswererﬁﬁspended in

W ce Al fe n I
SIS M SLEB Shnd T M 5 00 g
I?m ties3wastadded gstef ceheellevntesuspendtthe cells gently but

IIovmn [ ructural formati

di
qamibianodsies 103 upat cBbP egerinbeeispen TipaRiRnEets, the
éé?l%%r’qubé%dpéypﬁc‘éﬁgtmé the EQI@ wltﬁ R Magieticlsbads at 4 °C for

tructures of dntibodi esS produced in accordance with

‘r?nemm esbat magnaﬂcatb)nlab@&;ecwe@nsuw&rgslwecqmawgam to 10°
i t

iy P Gy Ranad” Wiafiedlil vins, B0 orts 2 LR polumn and
th@ljb@lwd n leah‘éd glmh muflEManﬁmegnollad; eggn@tlarvpm ¢ollettéd @s the
i ndi vi dua rido c in we Si
CB9Bmagativarftast ;93 %é@ e sRested &%he @?@'?5%-
PCR). Poly(A) +- rrRNA was i soI ated from approxi mately

2x105 hybridoma cells using a Fast-Track kit
Thefusioogwa$ .peFfrmerdcRy maixing mhﬁér®flqh1ﬁdf6r09"éaféwn above

MBS RSt AT o

NeNCRLAl S8E) (H’@%rhe etvas, Jdmandrool. 228,299, f1i548:1560) at a ratio

‘Pquragﬁ-@@u?(é [ modriias o eefeled [ HUGHERIER A paq orAtter

E@t@freﬂ'n%‘?m oft BEPRIpErHARNE TRE BRAs @@F@'tﬁé?dte@tvvlﬁﬂﬂ to 4 ml of
I'script) using antisense nélgence specific pri

nr@nlaeepsaiutz@n t(GaBirchem, tGata Neordi02: 0.8 mgfel mPBS) for no

e e

fgfe 3?3 RER73 B8 FHFGE PR PES JA4E 3top the enzyme
attb}myfanmthe)msﬁensﬁm v adiysted ttStddr ﬁihtptﬁNﬁolE’nieywngﬁectro
for, hi Ci fi d, sensitiVvity. ch P

?pé[af}ﬁ"g'h i9a Eﬁ%d&é S“%"’%eﬁ@"%ﬁ@ﬁﬂr'ﬁ%ﬁ%roj mM
FRGHBSRAS é@tﬁte@as%z@,n ddte N anes4seiengds @dicium acetate,
Sigma, Cat. No. C4705). The supernatant was removed after centrifugation
and the cells were resuspended in 40 ml ECFS. This wash step was
repeated and the cells again were resuspended in ECFS to a concentration
of 2x108 cells/ml.

Electro-cell fusion was performed using a fusion generator, model
ECM2001, Genetronic, Inc., San Diego, CA. The fusion chamber size used

was 2.0 ml, using the following instrument settings: Alignment condition:
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VH and VK avail abl e at the Vbase website
(http://vbase.nrc- cpe.camac.uk/). 30 PCR reactions

woneoog/orwes at 94 C for 15 mn, initial hot starPCI/EP2006/012632

foll owed by 40 cycles of 94 C for 30 sec

(denaturation), 60 C for 30 @ (annealing) and 72 C

for 1 mn (elongation). /077028

PCT/ EP2006/ 012632 -52 PCR products were purified and
vaitage:t 5 Vs timee i5esea) snembranaareakinglat: velfage:s3GaLRY, time: 30

I
et SNy einel S8k ¢ Cperin Hmer). Both

strands were sequenced using Prismdye-term nator
sequenci ng kits and an ABlI 377 se uenC| ng 5 pac
Agi ke thRassibisysppaBsipaaswere Karmik! wrﬁwwaﬁeﬂvthe fusion

chahfsrC e?e fé‘? eéoﬁéltléﬁ‘ﬁesﬁgétrgﬁ@feﬁ@d HAY e ﬁ@ri‘i’e tube

acconmpl i's | gni ng t sequences W t
cbutaanlnggﬂ'rarbame Vohmmpfdﬂybﬁddmp;ﬁxu&ﬂ@uM@dﬁﬁnu@MEM (JRH

ciokioneetld (R Ths It of 2 e gBHereRdtel o trgpmine.

pengftis), BSPIEdalGecatt), ?iyt'u@el I@\ﬁhéllﬂslﬂlrat(an |1iﬂ)m Slgma) and
reconbl nation junctions and_ sonati

ler§ Bogbyinese Manphaimy Toe QSH%W&I’%H‘Q%WE@C;‘ } J8 %% min at 37
tgeaﬁd fy ﬁeﬁogﬁﬁ’t‘n‘?uo#ﬁmaét' @pgy 3823 1@ hiRSURS &dl @ehe gently

tai ne rclia e sequence
resuégendedsmfa weved! \aaidnmmﬂ HyctbridamauSeiextt@n MedirmdtHybridoma

vics MRS B PoBimaMAR With 0 o AR Sall) Tt Rigbiasege)) and
thé O\Vblﬂﬁwé)fwé\@“\kédyﬂstéﬂ Eppﬂiprﬁwyv\ﬂﬁhemréCHgdnﬂbm {Sufection

tissue culture well containin hybri d

Megiugyaasedhen @dmaj RRING\0 5 08 ool d6igh PEE SBaNE Blate and
i) +Ib;?éjry eltiTRE c élfn&aa' Yl?r rﬁféi%e&@&'lﬁﬂ) Y6%vell plates
anpl 111 e\g -l ea Q

usi ng er VH speci f
gnd attowed totgrow). Gmgiayna qr 10eone-halfdhermedivin weas removed,

R e Eored ML KR SBia SR P MRS o T o

PCDNA expression vector in frame with a human gamma 1
const _ant rggl on gene 30 An | gM heay f“l n vari abl e

primers vvlth 3 rruconst ant regi onpri mer. A mgj or
band was anplified using VH2 priner, no other bands
Aftarel1 4 dayslof cuithes, \pitmBanhacreeamgeot hykridoroa awpernatasts from

BERRGR FAB, 5B 5B iRy W R #1 anc )
for HER-3-specific antibodies was performed by ELISA using purified his-
tagged HER-3 ECD and counter-screening against an irrelevant his-tagged
protein by ELISA using goat anti-hulgGFc-HRP (Caltag Inc., Cat. No.
H10507, using concentration was 1:2000 dilution) to detect human IgG
binding to HER-3 ECD immobilized on ELISA plates. The old culture
supernatants from the positive hybridoma cells growth wells based on
primary screen were removed and the HER-3 positive hybridoma cells were
suspended with fresh hybridoma culture medium and were transferred to 24-
well plates. After 2 days in culture, these supernatants were ready for a
secondary confirmation screen. In the secondary confirmation screen for

HER-3 specific fully human IgGk antibodies, the positives in the first
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-53 region gene. V kappa chains were anplified and
sequenced. Four kappa chain RT-PCR products were

wo0 denvifoeeed. The products were sequenced and BET/EP2006/012632

sequence analysis via in silico translation, only
three of them had open- readjnhg frames. These three
functional kappa chalns were ¢l oned out of the 5
ol i gocl onal Ul-59 brldona wel | |dent|f|ed based on

scmwem%%wn by [5LIGRe With. tywe setsrpf dieteqive. QR@bOd'eS
ggﬁ‘ij § R?‘* !(CX?%@; L\ eNoC BB 71 u%ﬁqu%ntratlon
Xpr eSSI 0 vec rane wt ht

a human kappa
vwsannZQﬁmsnlahdJn) &g1 bum@engamm}a tharlsﬁetaqtlonsandzmat anti-hig

et RPh (Solfer ORARNBEN: el K8 G080 43t WiiRgn Kappa

|i@ﬁ@waﬁhaetychaﬁparﬂérame@91 mg,ahumanTbe/kammmel gpecific

the gamma chain with the A2 appa hai n gave poor
rmengelpnab@rytlm%ﬁatdvere\ﬂﬁﬂeéatﬁs fEioehalt ks secr et ed
or detected when the A20 kappa chain was
co-transfected with the mu chain. Atotal of three 1gG

BXAMPLE 6t Selectivh of mandidate antibodibs by FMARHFAGShi ndi ng
assay. Chain VH D J Constant ORF Heavy VH4-34 D1-20
JH2 Ganma yes Heavy VI2-5 D6-6 JH4b Mu yes Light A3

Alﬂfé’r ’I@I@lﬁﬁs}(ﬂ%ulthré]fﬁ_)lb?%n%guﬁémmmgﬁrorhitlétcoﬁanwand #4
Pe/ JK3 _Kappa_NO 20 Bi ndi ng act|V|tby .
(lfldSlGiE ¢ werﬁéi&reme@&réﬁB&-ﬁﬁe@ﬂwwwoﬁ'%ﬂn“ odies

WTYAT I P Skt MRe g bt 10

@ILgmaI wetmmdbabé(g mothnRat rHEAT 8ells enpressifg Bumasl HER-3 and

W BalTo NPT R Comber iAo SNCBBR) oG fg-specific

f(QéBI@ébnaSInﬂHDthBgdaﬂdi JCat. ®o.al109176w008pl at room
I\/Eth s. 288, 91-98 (2004) to assess clusters of

emnaratire Jof Haihre JigebaWING T AMTBONES GMALAEEcloRiibodies
7 2
SRR 140 G GreaRiI WP GRAG8) Bick§aRomsNon-

bindmg bﬁanbbodieago th@icelid waisrdetesnined Ipy their binding to
;%rgggal ;ﬂo cehJl ﬂ‘sto al %? 4% ﬁgbrltgor%gs %dﬁémﬂl]-@q?-&specnf c

antibodies were selected from primary screen of fusion #3. The

supernatants from these expanded cultures were tested again using the
same FMAT protocol and 262 of them were confirmed to bind to HER-3
expressing cells specifically. A total of 193 hybridomas producing HER-3
specific antibodies were selected from primary screen of fusion #4. The
supernatants from these expanded cultures were tested by FACS and 138 of
them were confirmed to bind to HER-3 expressing cells specifically. In the
FACS confirmation assay, Rat1-Xher3 cells and parental Rat1 cells (as
negative control) were incubated with hybridoma supernatants at 1:2 dilution
for 1 hr at 40C in PBS containing 2 % FBS. Following washing with PBS, the
binding of antibodies to the cells were detected by 2.5 ug/mi Cy5-conjugated
Goat F(ab’)2 anti-human 1gG, Fc-specific antibody (JIR#109-176-098) and 5
pg/ml PE-conjugated Goat F(ab’)2 anti-human kappa-specific antibody (SB#
2063-09). After removing the unbound antibodies by washing with PBS, the
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Ul-62 Ul-51 Ul-41 Ul-46 Ul-43 Ul-47 Ul-49 Ul-61
Ul-58 Ul-53 U I-55 Epitope characterization of

w@pio7/orEEs 3 anti bodi es 5 The epitopes of hunmanPCT/EP2006/012632

anti-HER-3 anti bodi es of the invention were

characterized. First a dot A?t anal ysis of the

reduced, denatured HER-3-Hs* Tagged purified ECD

protei n showed absence of binding by the anti-HER 3
cafisivioendi ixed by oytbfix(BIBH 51t2A0 wat- 44 dilutioneanduanglyzed by
éﬁ§a§ﬁ Hl 44, Ul 10 47, Ul-52, Ul-40, Ul-49))

§4 Hflng that all had epitopes sensitive to

reducti on of disulfide bonds, suggesting that all had
dlscontlnuous epltopes hbxt the anti bodi es were

AR BIECHE : HE 99 3 ol ecul e by
engi neering vari ous hunan r at HER-3 chimeric

mol ecul es, based on the division of the HER-3 .
Antibadies fiom aohddsdi and 2t wereoselediedsfon hybridema) cloning based

LN O T T

Udisgngubfied necslabimant artla-célluls? Gb¥aing havsitsble from, for
cys elne rich domain. 20 The extra-cel | ul ar. donai n

PrarmpleoR&ML RinsyRisms, anfUEAS-hases analysis;fphuman tumor cell

|E@£1%§§‘§S§I e(#lgfté nﬁ\%ﬁmﬁgﬁégﬁﬁﬁeﬂg% 8Bihd Rierédse in

megnefiuoregcermthiaterditysine kK ACSs staiginghfor BAUER- 3)fpd$ttrv&1 celisjover

bk e BRcTt SrEBE L0 6 2 S g were
sdtEcta dHEPCIoRITR) csganm dilution ¢dieplatiagf ol d provi ded by

the rat HER-3 ECD by using the Mel, BstXl1 and Draill
internal restriction sites. By this nmeans, various

ﬂf{lﬁ&é& f%é@@&é%@ﬁ@ 4Rrd (@E&Q@@dofb?(f@%ndoﬁ% cloning based

uman f usi on pr ot el ns am no aci ds
dn Sﬁécuftﬁyi%BIER-3M7rﬁERi1 $E®FR35915R}2) an HER-4 plus three

BG4 8 ESPLTERAN o LR et BPAGA080 wi

@@Mpdsmhtamdrwnmnrtab lm)t:lyniafimaf HER-Bbsdy EBganpiet“Structural
human HER-3. The hu clonal . anti bodi es were

Aealysis ofprtriiER- 3&"@%‘&%‘@ 88 IYRNOMr et ed  chi meri ¢
ECDs.

The second criterion was neutralization of binding of biotinylated heregulin-
alpha to HER-3 expressing cells in a FACS based assay. SKBR-3 celis were
harvested, washed in culture medium, pelleted via centrifugation and
resuspended in culture medium. Resuspended cells were aliquoted into 96-
well plates. The plates were centrifuged to pellet the cells. Test antibodies
in exhaust hybridoma supernatants were added at 25ul/well and incubated
for 1 hr on ice to allow antibody binding. Fifty pl of a 10 nM heregulin-alpha
(R&D Biosystems, Minneapolis, MN) solution was added to each well for a
final concentration of 5 nM and incubated on ice for 1.5 hr. Cells were
washed in 150 pl PBS, pelleted by centrifugation and the supernatant
removed. Cells were resuspended in 50 pl of goat anti-HRG-alpha
polyclonal antibody at 10 pg/ml and incubated for 45 min of ice. Cells were
washed in 200 pl PBS, pelleted by centrifugation and the supernatant
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Two of the human anti bodi es, including antibody Ul-59,
cross-reacted with rat HER-3. To assign binding

waelowaor®28 t hese mAbs were tested agai nst a 10PCT/EP2006/012632

truncated form of HER-3 consisting of L1-S1-V5his

tagged protein purified fro he supernatant of HEK

293T cells transfected with & plasm d DNA encodi ng

the expression of the L1-S1 extra-cellul ar donmai ns of
rHER&ednAbFilepBef mospidtion of rabbit-Gi5-fateled antirg@t| galyclonal

oflyri 4 DBlmlbRs ERAGRE 1o is Adted e inBubatdon ice

f@pHBQﬁﬁ\ | Gelldwiehe whshéd iR a00hgI PBBppeiised 1)facftirttiitﬁt@ﬁtton and
Ul-59 was acconpli shed usi ﬂg SELDI tinme,o

thassipgsaaiant semeyedi « hhese w@rsr@tseapetq’%d in d@gt Wl ¢f FACS
S i

iR Ene, fogel T RRIPASSES. TERRAERTS dhilBSpiee (haP el Sinding

aichemgguilistaiphaisverg thoSELthiat thatblqytestfﬂucgmcemms intensity. As

t i L.h hi R. I di
PRsivERO8tRlSy 1: oa%"‘aaittﬁ P& R gk hgfvt Rt parmi of 2
rABLSE F-IEREB RBAB Pr08.5) 6r gheph@haayigl1d HERS mAb, U1-49 was
capture Ul-5 Then the conpl ex of the PS20

ttﬁﬁst e Q@va cmtrotssweﬁe h%mlrbﬁlahaaaten%o@gﬂ%@ne goat anti-

ant pEody éﬁ! %Tl‘ réléhéest eﬁﬁtgmﬁtt“gyﬂ%ﬁéleﬁh&ntl goat

mxdydenata!ttlhndyodlonAsp N. The ch| p was washed,
resulting in retention of only the HER 3 peptide
bound to the anti body on the chip. The epitope was
Ted ahirdnestebivn WakDlelathve lrétﬂﬂh%ffoecbfﬁmm/@f hidifer relative
fragment. The identified 6814 D 30 f ment
HERRBYIREseRSs iNignstKdn bE/éC&Hépgeb‘Eﬁgat gyressing cell lines.
t t Ofyy, &
BEPRVE Eile rtartfl; Wi derfiedl by MemidRAnd HER B apecific
antihgdyngpris€inbBiatioas lamisplmttilng \srags dgta oo lHERING antlgen ELISA
detqeltl on construct, the epitope was mapped to
@Ws 251 to 325. WD 2007/ 077028 PCT/ EP2006/ 012632
-56 The | ocation of the bi ndi ng domai ns i n t he
extracel |ular part of HER-3 that are r n| zed
Naemalization:of ritiger. S0oRl 2BHbAtHCoRRANE G high antigen
rized in Table 4. The epitope donaln napplng
results were 5 consistent with results from anti body
Usimgean Eld8Abnethod) supeseatantoforbtancentration ofrantigem specific

rosscot htrr"o-..
o 4536 T BRe” Uaind B phEHER AR g5 T ghibodies
ftémLEoHort hooﬁkﬁuwmawncfe‘ntmﬁbhstittétedi ingpataliel, @ banddrdcurve
ELI SA assay results Bindj ng Bi ndi ng . . .
was generated and the amount of antigen Specific antibody in the test
hybridoma supernatants from cohorts 3 and 4 were compared to the
standard. In this way, the concentration of human HER3 IgG antibody in

each hybridoma culture was estimated.

- Neutravidin plates were made by coating neutravidin @ 8 pg/ml in

1XPBS/0.05% sodium azide on Costar 3368 medium binding plates at 50
ul/well with overnight incubation at 4° C. The next day the plates were
blocked with 1XPBS/1% skim milk. Photobiotinylated his-tagged-HER-3
ECD @ 500 ng/ml in 1XPBS/1% skim milk was bound to the neutravidin
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WQJj100407M28 S1 Ul- 10

mAb Rat XR domain Ab Rat XR domain Ul-59 Yes S1 Ul-2

No L2 UL-61 No L2 Ul-7 No L2 Ul-41 No L2 Ul-9 No L2

L2 Ul-53 No L2 Ul-12 NoPCREP2006/012632
L2 Ul-44 No S1 Ul-14 No L2

Ul-47 No S1 Ul-15 L2 UIl-52 Yes L2S2 U 1-19 No L2
Ul-40 No L2 U1l-20 L2 UL-49 No L1 Ul-21 No L2

Ul-21 No L2 U1l-28 L2 UL-22 No L2 U1-31 No L2

plates3 byo ingubating lfw LD hour 24t Neoop Uemperajyre.2 Hypridoma

4t 3l s 2 oo et B 151 1 o e

dghatnclg nofainses i1 XRBSH% adkirl asikis05% aridebardeadded at 50
ot hi a,

Wiavah 10 ThaRoicLRAIBADI0 @9 GPHOm it PERERERRS B gg Serially
dilfioRs Sﬁ%d’("t)c;}‘e'ﬁ%um/ Bﬁfé{ﬁfn'ga@mréaﬁﬂh %ﬂéa@@%known in

I nmunog ain . . , 1987
thedinegr oonge of. trfehassaso riVexts @ segandasy cﬁetew@m@ﬁ-tlbﬁdy, goat

S 5BATBE B, 50t B BB B8 e

mmemQAftérS’eﬁU&ﬂaEmomobmberettlhnreeehei platesmmnalagém washed 5
structures of their antigen bindi ngl_ sites. Chothia, et
tahes fdthneratensand Hieule ofione-carapenente MBf@u,batr@ée aese added to

ég?q t\'rv?@h ugh tﬂgir acﬁ gﬁla eg?ﬁggpmb i eoéd&'ﬁgn of 50
1#0Bf ormahymmdw Qcl itorsatly wélpsdrnths! plaft@s wé® read at

mai n- chai h_conformati ons of the hypervari abl e regi ons.
wakelengths #508m. v rdandasisy cweoW@@r 9%@6@1 QchfrcW‘t ﬁi‘%n twep JgG1

I?Eﬁeﬁ Yfi‘Ak@Wg‘?n %ﬂbﬁn‘? &&'leﬂf‘ dilled Rt FQW?&ﬁnﬁqoqgg{iﬁﬁfg 0.06

uences of i mmu
rirglwil ra@dmésesmd sm rELdSArLeslng]im Bbaye protatol. smmacﬂ"aunknown

ﬁﬁeyesqdwgsalm qh gijrlfi‘v@r}tsr@ng\ﬁlgop }Hoe Ea\égé)'/ ?At/)elrg ﬂgé]d RN stt%te the

concentration of human HER-3 IgG in each sample.

Ul-43 No L2 Ul-13

6666

The limited antigen analysis is a method that affinity ranks the antigen-
specific antibodies prepared in B-cell culture supernatants relative to all
other antigen-specific antibodies. In the presence of a very low coating of
antigen, only the highest affinity antibodies should be able to bind to any
detectable level at equilibrium. (See, e.g., PCT Publication WO/03048730A2
entitled “IDENTIFICATION OF HIGH AFFINITY MOLECULES BY LIMITED
DILUTION SCREENING” published on June 12, 2003). In this instance, two
mAbs from cohort 1, both of known concentration and known KD, were used
as benchmarks in the assay.

Neutravidin plates were made by coating neutravidin at 8 pg/ml in
1XPBS/0.05% sodium azide on Costar 3368 medium binding plates at 50
ul/well with overnight incubation at 4° C. The next day the plates were
blocked with 1XPBS/1% skim milk. Biotinylated his-tagged-HER-3 ECD (50
pl/well) was bound to 96-well neutravidin plates at five concentrations: 125,
62.5, 31.2, 15.6, and 7.8 ng/ml in 1XPBS/1% skim milk for 1 hour at room
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of the known structures and additionally contained
identical residues at the sites responsible for the

W@k®ewnvees conf ormati on. 15 Their di scovery i npPCBEP100E012632

t hese hypervariabl e regi ons have conformati ons close

to those in the known structures. For five of the
hypervari abl e regi ons, the Yepertoire of

conformati ons appeared to be limted to a relativel
temﬂelratuw.nbﬁaabf piitec wase washedt Gr times| adthe wat@hebly ridoma

PRI 198 TxPBFIALRT A0 T, Mt kB adided

AR50 @l/Wetls . AftErUQt)hﬁiurthutbafucﬁth Foam tetn;ﬁratu(rél&ima&shaker
1989 Dec 21-28, 342 (6252 877-83

d
theaplates werexjagain wesheds; | timeg oy N @5 %e(%)secondarv
ﬂ&c@aﬁ%a o[g&ttawhdrhs.g %ez | ggﬂorsﬁnfé |§h rF%rSf(ldase)

mal n-chal n mat i ons five of the six
dty}00 ngimlabl BXPBSI15kskiot mikiwamddded at 20 uMwaeICIBFﬁteroT hour at

rggﬁgrt%aqwnlgp%#ed Sgé ?eﬁda[%tgg\é?e%\nﬁrﬁ ni%ﬁﬁ%\ﬁ}gownh dH.O and

@@"@5@8?0?@%%#3’69‘9" § bSYSR et SGER (el el The

redBfion (s §8€@R§ﬂé’ﬂ‘ 3bhﬁuﬁmésb99ytriel @'&thféﬁﬁw 56;t|§ of 1M
abl es bel ow

summari zes the reSults of
lydxbeglsiosc atid tareachc wiellcand sthdaplatess weret r&ad fadr wawelength

e T oA, {50 yoes

iftAE ineBRrandeWwerd Qsed @xfutlata analysizoni cal cl ass of
1-3-2-1-5 refers to an anti body that has a WO

2007/ 077028 PCT/ EP2006/ 012632 -58 HCDR1 that falls

n I . .
BRI I8 hiH drtgeh, Yol WHRT coifparaivoly Slifates specifi
mmmyasormencaﬁmt(aae abave for dﬂtalls)cuﬁl@nlsdhe limitessantigen OD
an hat  f C a
RS Senahe relatiey) fighBr aRiy BRI, 4 nRisk. it boupd had
WBRee O en ehadinitéd attigen gissay avhiledhavingyloader tamoamisnof 1gG

amdsmt&e antlbk)}/ ththe am no acids defined
HER-3 aatibedy dhtheasURSrRdE@NtThe anino aci ds defined for

each anti body can be found for exanple, in the
articles by Chothia, et al. referred to above. Table
Bylbridomas|feore eahesist 3tansl ddoothe 33 bestsperferming antihesies in

Blsh o B 0k B 150 00b WL R 4 2B DR coma
patikgd Wi th an asterisk ("*") to indicate that the

best estinmate of the proper canonical class was nade,
based on the I ength of each CDR and the totality of

Aﬁsm%t/euy, VBRES tdh%'l)%@!"a&f MERES Cé)dp'ﬁ@ssﬁ@iﬁ‘oﬁf R&tIBLXSN and

same | ength, the canonical class
Beﬁl%ﬁ&]celﬂ%smeé@Irwlamr&&UIs (necregsreactivityawitiu gpdpgenous

SERiBRes Ry 2J®aNi ng the COR is of size 18. Were

In detail 1x10° cells were harvested with 10 mM EDTA in PBS, washed once
with FACS buffer (PBS, 3 % FCS, 0.4 % azide) and seeded on a 96-well
round bottom plate. The cells were spun for 3 min at 1000 rpm to remove
supernatant and then resuspended with the specific HER-family antibodies
(3 pg/ml). Cell suspensions were incubated on ice for 45 min, washed twice
with FACS buffer and resuspended with secondary antibody (100 pl/well)
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there was no sequence data avail able for one of the
heavy or |ight chains, the canonical class is marked

wWawaor07m28 WO 2007/ 077028 PCT/ EP2006/ 012632 - BOF/ERABL/H 2632

5 ntibody Antibody sorted) 1-H2-L1-L2-L3 H3len th
(sorted) H-H2-L1-12-L3 H3lep, th 1-38 3-1-4-1-1 UL-7
3-1-2-1-1 12 1-39 1-1-4-1*-1'U1-9 3-1-2-1- 1 12 1 40
3-1-4-1-1 15 U1-10 3-1-2-1-1 12 1-41 3-1-2-
donkey-antithpmaniPEJagkspn Homuporeseageh, ﬁ‘\)sdwtadﬂ 510 in FACS

it T Gt sdspendibad fuste Yiplutatdaldn jde Afla’ipné dark for 30

rBinl - Wagh&d 1 wited Gvith PAC - Buffed 7and | armlyzed -(FACS, Beckman
é E ? s'18-2-1-1 16 U 1-21 3-1-2-1-1 12 1-48
OYltefl.z.z 16 UL-22 3-1-2-1-1 12 1-49 1-3-4-1-1 17 U
|-23 3-1-2-1-1 12 1-50 3-1-2-1-1 17 Ul-24 3-1-2-1-1

12 1-51 1-1-3-1-1 19 UIl-25 3-1-2-1-1 12 1-52 . .
2LE 8: $§u lysi antisHER43 gntihodie the inpyention

ul-27 3-1-2-1-1 12 1-55 3-1-4-1-1 15 U1-28 3-1-2-1-1

12 1-57 3-1-4-1-1 15 U 1-31 1-2-2-1-1 13 1-58

Ilin he- fbllc’bwﬂrig diseclBzidn, 1 sRudtutall infodmaidor - ﬂalaed fo Lantibodies
-35 1-3-2-1-1,14 J1- 1 *-2-1-1

erepaoad I apsordarnes Wit ts fnyentr s pepyided, . §fder fg analyze

ém?ct&re% 8f éntlbdd’ieg qﬁb@uc,?ed f aeccﬂfﬂéhdé withothel peesentirmsention,

ant i bodi es pe | ass. The nunber of 5 anti bodjes
mmgnca@ngdﬁe. tm\af agd dight @aa'rbfragme@é% waratamplified out of

BT oS SBOBMERE Ea KRB SR T R,
havi ng "Z" in the canonical assignnent are not
RS T 5 V1, oS Rr Smel e o RRATRIHFE ones
|W°‘%?§ vi%ll‘r/rbllﬁgaaga?yg ReRYYe Hafstiigiate YomereucdaTehston (RT-
PCR). Poly(A)+-mRNA was isolated from approximately 2x10° hybridoma
cells using a Fast-Track kit (Invitrogen). Four PCR reactions were run for
each Hybridoma: two for light chain (kappa (k), and two for gamma heavy
chain (y). The QIAGEN OneStep room temperature-PCR kit was used for
amplification (Qiagen, Catalog No0.210212). In the coupled room
temperature-PCR reactions, cDNAs were synthesized with blend of room
temperature enzymes (Omniscript and Sensiscript) using antisense
sequence specific primer corresponded to C-k, or to a consensus of the CH1
regions of Cy genes. Reverse transcription was performed at 50 °C for 1 hr
followed by PCR amplification of the cDNA by HotStarTaq DNA Polymerase
for high specificity and sensitivity. Each PCR reaction used a mixture of
5’-sense primers; primer sequences were based on the leader sequences of
VH and VK available at the Vbase website (http://vbase.mrc-

cpe.cam.ac.uk/).

PCR reactions were run at 94 °C for 15 min, initial hot start followed by 40
cycles of 94 °C for 30 sec (denaturation), 60 °C for 30 sec (annealing) and 72
°C for 1 min (elongation).
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15 WD 2007/ 077028 PCT/ EP2006/ 012632 -60 TABLE 6
Hl- H2- L1-L2-L3 Count 1-1-3-1-1 2 1-1-4-1*-11

wa2@787m28 4 1-2-8-1-1 1 1-3-2-1-1 3 1-3-4-BCTWER2006/012632

3-1-2-1-1 21 3-1-4-1-1 5 3-1-8-1-1 2 3-s18-2-1-11
EXAMPLE 10: Determ nation of f\nti body affinity 5

Affinity nmeasurenents of an't?-HER—B anti bodi es of the

i nvention were perfornmed by indirect FACS Scatchard

RERI peadiictsThuersr pusifiedoand eflirectyf sepueegedtusing drrwards and

ted wth 1 i @ PBS,

BisR R R ERERIS s ESY slie APTLPRIEG gt 1RARRRy, cyce
seqeéadirgrre];adQE‘rgamk_iad)m ﬁito(iﬂutloolc()ilncﬁlt'rwr)t .rﬂél%thestra'ﬁds wetd sequenced
r n for n, a ¢ 0 re :
S R Y xR RGtor r SRaHERCHIEL KIS 41 A0 33T SEEPCing

rhacfem ) or with antibody dilutions (100 pl/well)

starting with 20 pg/m human nonocl onal antibody in
FACS buffer, diluted in 1:2 dilution steps. Cell

%ﬁme i ncubated on ice for 1 hr, washed
' buffer and resuspended with secondary
anti body (100 pl/well) donkey-anti-human 15 PE

Jackson) .dil ut 1:50 in buf The cel |
én@m oh i _hieﬁc‘!l’]l?oﬂdegﬁ appa TN SeenEes AfdheoHERS
%ﬁiﬂ@d‘ibs Wepd' 8ecérmphishdd by aﬁﬁﬁi‘ﬁgRHéf%R—Iﬁﬁ @Edeszwith human
FACS, Beckman Coulter).” AcCording to the FACS
geralicieay deay AngsVkappgaesequences dsing Abeghixigshouse software

lGul-at e e . ) jni
(BRS) T st Bhre ReEE IHE TEHE of 18 LGER Mo Yefiplithd the
J geneesr areticasreaoleofidatinbertibnp! att thei tecombimation junctions and
fl uorescenge ms?gwand - val ue = f| uo:?jscenc

SREBRIC BHBHERST ASHINGr G SeaHRfoRs WejE i Seleraid inygico to
i%ﬁti@a&%ﬁnﬁﬁ: t hataRsy. ut esindlade réduity BoRiid | bBedbtained with

equation. Fig. 4 shows a kinetic analysis using the |
comsercially Ryajlable seeuense @nialysis saftwake fasnd eubligly available

sl i HoBERE TR0, 57RO Voaso

(bttpy/ivib@de.mrc-cpe.cam.ac.uk/).

Molecular cloning of mAb U1-59

Total RNA was extracted from the tissue culture well containing multiple
hybridomas lineages, including the hybridoma lineage secreting antibody
U1-59. A heavy chain variable region was amplified using 5'-leader VH
family specific primers, with 3'-C-gamma primer. A major band was amplified
using a VH4 primer, no other bands were visible. The VH4-34 gamma
fragment was cloned into pCDNA expression vector in frame with a human

gamma 1 constant region gene.

An IgM heavy chain variable region was amplified using 5’ VH family specific
primers with 3’ mu constant region primer. A major band was amplified using
VH2 primer, no other bands were visible. The VH2-5 mu fragment was

cloned into pCDNA expression vector in frame with a human mu constant
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WD 2007/ 077028 PCT/ EP2006/ 012632 -61 TABLE 7 KD
clone (nM U1-38 n.d. U -39 102 Ul-40 6,7 Ul-41

W@28/071028 42 n.d. U -43 0,57 Ul-44 4 10 Ul- 52CT/BPB06/012632

Ul-61 0,13 Ul-62 20,4 U I-46 13,8 Ul-47 9,38 U
[-49 1 UI-50 39,3 15 Ul-5]5 31,6 Ul-53 0,082

Ul-55.1 3,7 UI1-58 6,4 UT25Y 3,69 UL-24 0,06 20

Ul-7 0,02 EXAMPLE 11: Anti-HER-3 anti bodi es of the
regioengene. Mhiapea IbRIs wese eprplifiesh @odysequences. Hierirakappa

. ¥ ' ; .
Pt R Bitidoss iste idersfef " 7 Brofds irsi fiBnced and
ai}':ereHsEga?nbé {a@uq}sé§eite\/igrwicimlstrat_nsmm{mrdrﬂyltThhreg&tf_et?eﬂnmd open-
of | am medi ated_cel | signali . us, | R-

regding ffre@feﬁvihyse tRrge-ynCHonel HRpPac¢ifaing, weaeé?'%%fpaﬁef the

_59 | 78l PR ntifEd bast '

TSk ERAP.50 AR A0 OB a9l o e usage
a1 VK1 A8HIKRa(2)yVIKAnAZR-JK3t andit(8) BHiIKi ni Aledkappa were

SRR FpcEopiNh Rt 1 B kP Beral o5 b k&b igh

dffaln EBRSRAL FIGI6R Jene.

Transfections:

Each heavy chain was transfected with each of the kappa chains in transient
transfections for a total of 6 heavy chain/kappa light chain pairs. The
transfection of the gamma chain with the A20 kappa chain gave poor
antibody expression, while no antibody was secreted or detected when the
A20 kappa chain was co-transfected with the mu chain. A total of three IgG
sups and two IgM sups were available for HER-3 binding assay.

Chain |VH D J Constant |ORF
Heavy [(VH4-34 D1-20 |JH2 Gamma |yes
Heavy (VH2-5 D6-6 |[JH4b |Mu yes
Light |A3 JK2 Kappa yes
Light |A20 JK3 Kappa yes
Light B3 JK1 Kappa yes
Light |A27 JK3 Kappa NO

Binding activity to HER-3+ cell lines was detected in FACS with the 1gG1

mADb consisting of the VH4-34 and the B3 kappa chain. No other VH/Vk

combinations gave fluorescence signal above background in FACS using
HER-3+ cell lines.

Binding competition of the anti-HER-3 antibodies

Multiplexed competitive antibody binning was performed as published in Jia
et al. J Immunol Methods. 288, 91-98 (2004) to assess clusters of HER-3
antibodies that competed for binding to HER-3. Tested HER-3 antibodies
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-62 capabl e of inducing accel erated endocytosis of
HER-3, the relative anount of HER-3 nol ecul es on the

w@edo7/ozees ace after 0.5 and 4 hr i ncubati on of PETYEP2006/012632

cells with anti-HER- 3 anti bodi es of the invention were
conpared. 3x105 cells were seeded in normal growth
mediumin 24-well dish and“[®€ft1 to grow 5 overnight.
Cells were preincubated with 10 pg/m anti-HER-3 nmAbs
fram cobortel clystered imodh bimsfhmsedan contpetitien fori bindingt 37
C. Cells were detached wth 10 nM EDTA and i ncubat ed

th 10 nmll _ ant i I—Il:DanAJoS Ha—wash huyffer /P,..cS 3
_&I IU mﬁl da) far In#gm p—at BIQMCS! | s \: i #5
JA#:-HZd T\I\II rLLﬁéﬁh wash LMTE& —ingd I\kﬁé@ with 0145
ddhiddy - ant i|-WBBn- PE secondary 10 4 1'39(13/ (1ar|i~¥11‘ﬂ'o
di1-6Ped 1: 1081-64r 45 niln at 4 C. wdshed twice W4h4]
WitH6 buffgr and anal yzed by FACS ({BeckmanCoul tidd1-43
EXRPQ@y. Datd Whd®n in Filg. 5 denonst/rate that trdat-6Gdnt
af1s8l s with anti-HER-|3 antibodigs |eads to |U1-53
Internalizdtion of the |receptor. Data are showl 5%
IS Tnternalli zation and [refer to theg reduction df the
mean ftuorescence intensity of anti-HER3 treat ed
san‘pl es relative to control -treated sanples. EXAVPLE

enthdracienization |dof @aticHBRm3 antibedieBunan cancer cel |l s
SKBr3 by human anti-HER-3 anti bodi es of the invention
20 Radi ol i gand conpetition experinments were perforned
The ogsitdpes0 ofuanindratanti-HER-3biahtibydies bhethentinvéiidrs were

SRS Pl ol U B W D50 B 1

t i i i-HER-
SIS SO ORI Sl v

titoing fadtondUGHSantn Bt G 4iol BaeH 58, L4 3132544 ui-

B AT Aot iy s 3o

redatesn e disulfidsbdnds vsuggesﬁag thatr alt hadcdiim@tinuouete;ﬂtopes.
in a sci nUL)I ation counter

. - h th
Nexty| the gntippdies walgeMaRneds t %Zﬁ?fg?%iods paips in the HER-3
hBRIcERE gﬁ]ééﬂrig' H%ﬁbﬁsaﬂﬁﬂn*éﬁq*aﬁsHER 8 henidferic ni\qolecules

I nventi o denonstrate that the antibodies of
bbaseshen the dweswzrapémeaH&R 3spdrar-eeligiar dorpaiauptntpur emains:
bi ndi ng of [1251]-a-HRG [12511-0-HRG to cells
expr essi ng endogenous HER-3. WD 2007/ 077028
PCLAERA OtﬂivéOi:ﬁﬁa’MganG&mEdﬁAglﬂdﬁalB I nhi bition of

%»%4 &%:1 el sutone- B BREH v ant | on ELI SA-

KRS DHNhe MEJd? u@@h&oa.n@mgldbrﬁé.ﬂeénao i nvestigate
whet her ‘the 5 anfibodies of the invention are able to

4) &X(D4)ytheoser eyateinsdiich dgmain.

The extra-cellular domain (ECD) of Human HER-3 cDNA was amplified from
RAT1-HER-3 cells. The rat HER-3 cDNAs was amplified by RT-PCR from
rat liver RNA and confirmed by sequencing. The cDNAs expressing the ECD
of human and rat Her3 were cloned into mammalian expression vectors as
V5-His fusion proteins. Domains from the human HER-3 ECD were swapped
into the scaffold provided by the rat HER-3 ECD by using the Mfe1, BstX1

and Dralll internal restriction sites. By this means, various chimeric
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activation of HER- 3. Ligand-nedi ated HER-3 activation
was detected by increased receptor tyrosine

w@hb@sphmoes/| ation. Day 1: 1 x 96 well di sh was POHEP06/012632

with 20 pg/m Collagen | in 0,1 Macetic 10 acid for

4 hr at 37 C. 2.5x105 cells re seeded in normal

grom h nedium Day 2: Cells“wre starved in 100 pl
serumfree mediumfor 24 hr. Day 3. Cells were
ratleumanbHESI3VECH Hbsp‘glsmn prateinsERMAiINeAaeids ot-160n 164358,

TRl . TS EhE Wets, hhSinilel PRty i EERd Mg ynsient

tﬁdhltsfe%li@n(l@ﬂ IHEKV\@QS fIS?T fdehﬁdEW'Jrfebs@n%f thercomistieleysievas confirmed
solution in PB or 1 hr at roomt er at .
Usigred dEdly Rolydenalk jaibRdy agalalg nﬁ@ dﬁ{fé%\e@e human
B OELISA fOPasiRdiAg) to @ﬁé|§ecreted
vver%@gﬁgevn% g%@@mgsbw% %t?_iéztggsfnoﬂl;% NaN3 in \%ash buf f
chimarid ECGBsibat ed for 20 min at roomtenperature, then

bl ocked with NET- Celantine for 5 hr at 4 C. Primary

anti body phospho-HER-3 (Tyr1289) (polyclonal rabbit;

b |of5th6 Minhag ahdib8dies] inthdingamtibadg U D) tr@sy- rezctdd with
4: The pl ate was washed 3x w{h wash buff

rahMER-é"c Jisnegsioni bidinG omains, hpse pAPY Waredesiedgaginst a
ththda ?e;? drg?%f ﬂ@gﬁ%ﬁs%ﬂﬂ ot 101-8ACP5H! ﬂaggﬁg %rlog%lg purified

HEah rat mterrperature. _ _
frara ﬂmshepiemmtamtthf HiZ& 2980T tells ranstected withh apglesmid DNA

T [ b di T [ bi och .

TR U SRSRRS T GRLEr- S bR ERADL Al P9 s
\3flgiot hsuhd & thEQ01 -31 ;%fbm% E@IlSAnmn;slpmgahaonbepaepmm L1-
read at 450 nm w 30 reference wavel

$tn ARG %hﬁ’rﬁ){wﬁl%@‘étq thribi-IrREQMRE. | L@Bﬁ/"’%/i}t%rr@ epitope is
! S t Olvakhhgcomplished us
B2 e ot e SRR, 6 LS 030 ng b g Gpmplished using
SENDERAGO 6f GligléIhass &pe@h‘osedaﬁRv@thaamqbuu ipssteotytichdigests of
0 able to reduce |ligand-nedi ated HER-3
f&%ﬁg{éﬁ‘gﬁ@é%’m'%‘ Sd by decreased receptor tyrosine
phosphoryl ati on. Data are shown as percent reduction
bythera eutlc antlbodl elative to a control
Y . it HRESELPlof mAb UL-53 to i nhibit
ligand i nduced HER-3 act ivation, MCF-7 cells were

starved for 24 hr, incubated vvlth mAb Ul-53 for 1 hr
Rurtiss mapping cftantitoglydd &0t was eceamplabadiusing a 8ERDA time of

58 b 05 By BANAEDIG Bl o

cﬂ{]iﬁ l!é?]‘(éd Pllﬂdtéhnamhlrtd@cm/a%?t@ bd\ﬁ}(ﬁfwavﬁ’szm priogeindhip array and
pos orylation o - sa t G
384 11 easure Ak H§e5€JE§é?{B o RETPS20 pletsin ghip and

tﬂelﬁdﬁl&:lonal antibody was incubated W|th HER-3-His purified antigen.
Next the antibody-antigen complex was digested with high concentration of

Asp-N. The chip was washed, resulting in retention of only the HER-3
peptide bound to the antibody on the chip. The epitope was determined by
SELDI and identified by mass of the fragment. The identified 6814 D
fragment corresponds to two possible expected peptides generated from a
partial digest of the HER-3-his ECD. Both overlapping peptides map to the
domain S1. By coupling SELDI results with binding to a HER-3 deletion
construct, the epitope was mapped to residues 251 to 325.
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EXAMPLE 14: Inhibition of |igand-induced p42/p44
MAP- Ki nase 15 phosphoryl ation by human anti-HER-3
wapdorhooees of the invention Next ELISA exper i PEIER2006/012632

were performed in order to investigate whether the

anti bodi es of the inventi ono%re able to block Iigand

R- HRG nedi ated activation P42/ p44 MAP- Ki nase.

Li gand- nedi ated HER-3 activation was 20 detected by

i ncreased pr ot ein (Thr202/ Tyr204) phosphoryl ati on.

S b, e S B A B 1 A A 190 e

AKer pesafifigst i by nbemaungrovarti-HER-8MmiZXbsDaf the Gabéstion are
were starved in 100 pl_serum free nmedi um for. 24

DmOrzeg] 1% TAPE o HEUIERGBeW RN JIFPIRG FRite. vere
@E&%%ﬁ/ﬁg?ﬁgﬁﬁs ?g{ om %rﬁ%d&r@?‘néétﬂ@rﬁgm‘ﬂlﬂd‘ céfhpiditibh bins,

Medi um was

with cantibodies thad aress-competed ieact athen far bindingrie difbfydk also
30 _sol n in PBS h t enper at ur e.
'ﬁaPﬂmggteﬁﬁaéa%? 59‘7}51%?@@ ﬁ%%&?{){/@@rﬁ hd cells were

washed with wash buffer (PBS/0.1 % Tween 20). Cells

were quenched with 1 %qu_éi L%o% % NaN3 i n wash buffer
and incubated for 20 min 4B m tenperature, then .

bl ocked with PBS/ 0.5 % WD 2007/077028

PCT/ EP2006/ 012632

-65 BSAfor_5 hr dat 4 C Prlrrary

SI gnal [ ng #9101 1: 3000) was

rabblt
over ni ght at 4 C. 5 Day 4. The plate was washed

(pol ycl onal CeI I

added

Ix wth

mAbBach

—t

sh bu

nabbit - HRP di | ut

at XRn

OmM@R hat

Bifdingt hen
ed 1:5000

i ncubat ed
in PBS -
d0Abr 1.5

0.5

wi th anti -

Ra

% BSA wa

Binding

added
omain

tlld b at

Yes Th

Sl ate wvasUledshed 3x

N@i th was

2uf fer

¢d-gance

Mbth P

32 Tet r angt/hyd benzi d

Noe (TMB,

L2

BT

Nb Wa

g 2dded andymmni t or ed

Nat 650 nmLZThe

1 o

S St

apped by a

ghiqeen 10

Ro 100 pl

250 nM

L 1
NsoadUS
ee—wavele

.LIZ»J:JUILS‘ V\ﬂruﬁ 91@ a[

NB nNmwTth

L2

ne
L C T

(

errn
S LR ~4

£ I
HPT1—0O1
Iun
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Syct a
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Vmex Tt

¥

dhrddsor

nt

Pive

rs\‘Eul ts of

= Dy ot Tl

Q
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VA ooer

hA
TTOUVVO
Jbﬂ.,n& The
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i i4Fodi ¢

Noof t

11

15 invedilith were

Nehle ta r

GLf;?II("P

UgoR1- neMesat ed

U232 p44

B1Ki%hase

Blet i vat i on

L

pdiqmt ed

Nby deq

rzzased phogpkrO yl at i

Dlo. Data a

i shown

91-42ET CEN

Rb redy

ict 1 on by

tiperxpeuti c

Nant i bodi eq4 2

ghz{ Ve

N8 ?_ C(LI’EI‘ ol

ant

JEEET)

L2

77 RN

I.Ib

of R

rduc

(S

ho-

||

NGLE 15
|

HL24,

hver

1 A
at 1 OTl

Pon_i -

%‘??p

ElL1 CI\
=7\

L2
[ O

Hiedd i g

NOd_ whdl4

Hie2f i on

Nere alll2 to blo

kj1l'361and (

C

I

Ilt
SLZI\f the
q

U1-26

No

L2

U1-37)

L2

u1-27

No

L2

XR = cross-

reactive

EXAMPLE 9: Determination of canonical classes of antibodies

Chothia, et al. have described antibody structure in terms of “canonical
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activation of AKT-Kinase. Ligand-nedi ated AKT
activation was detected by 25 increased protein

W@ 38raT7®)8 phosphorylation. Day 1: 1 x 96 wel | PCHRP286012632

coated with 20 pg/m Collagen | in 0,1 Macetic acid

for 4 hr at 37 C. 3x105 cells were seeded in nornal
grow h nedi um 30 Day 2: Cell / were starved in 100 pl
serumfree mediumfor 24 hr. Day 3. Cells were

gassast mmadﬂemyparhaﬁamg/reguo@stofaaennmnnmnglobuhmcmme(tl Mol.

Bk S5 AUED G590 11173 B il e TS M8 Pl an L

ffRiméRtsNbiNa M@t?@ﬂ&ﬁ*ﬁmﬁdd@d@ﬂm@%e@dné%éd toedetermine the
fixed with 4 % Tornmal dehyde sol ution in PBS for

relationshin bewasn their aminararidetganences and e fisee- . dimensional
%tﬁ,@r%@l o effeér{t@ ﬁ@;'ﬁd' ﬁ%@mgpgha%’zﬁgﬁpg&frﬁf Lhat there were
reRARely0felv YesidliBs ithatwvdistougbf their facking, lhyciutbge@@OﬁdeZQr the
Ty, SEE TSR Y5 ol R PR o By
r%§?bﬁ§|§)e fdroih\éch@'t@-bhafnabbrhibrm%hs of gnelHypervizble regions.

was added overnight at 4 C. Day 4: Theag_hlat?e .
V@%SWI\@@%WGW fw%%owwérs'te%m@wm BXP%’E! B regions

%/Eaas adgg Meacér;ﬁ\i%shé rﬂ%‘ggﬁgtgg € %@g%&g‘%"ces of

ihﬂnanbglmbehm ltnamngThnekrmvm estmamrwa@hethnaxet/\ak ishowaktiat many

buffer apd.on wi.t h PBS. etrarret

EPLTEERBHYTS S RS aRP uRBEEs dieba G SaN g Mrige to one
bieet kﬁ&wwmhﬁea%doudmahhup Boniained) tepiticab fegidli¢dCht the
and The absorbance was read at 450 nmwith a 15

sitasciespeBsikis tardhg observesbeP ARty a vnax pl ate

reader (Therno Lab Systens). Fig. 9 shows

representative results of this experinent. The

Their dideRvary ampliccbtiiat dhese hmenvamabla regionsr kavebtenformations

redueRHRG— di at ed KTa

qgﬁ? ggﬁ%%ﬁnm%% ﬁtur rafi\@ éfctg\%ﬁ%é@fvpan%belﬁtreglons
thRAEEdriireduf bbﬁroamubhg awekab@ﬂrt@:bermhaeu \to 4 oelatively small
control anti body. I nhi bition

aumREr PIHASCHRE; aFE@tUR@F?mé%??I' hhese ffé?"%'ﬂ‘loa#v OFGUFifig Mmain-
ik &ﬁﬁbﬁnaﬂéh?‘?ﬁ'tﬁguﬁ\lpéd'bsrléﬁlégﬂépidﬁb erk NteYinkd0"canonical

éxperi ments were con in or determ ne the
stouctutgs. bfFurther weorki by Ghathiar ef ek (Matore.i 4989 Den 128, 342

(257 8rTmd) 85 BidraNhfadih Tﬁgg | 9w OBl MEBE K6 I1§t 263(5):

8@@”'5)ghionﬁﬁﬂbbs that ethorei risufaatsmlall n rqplatﬂmmqal |o¢aMn chaln
with antibody diluted in 30 nedi um w.t

qonformations for aileas! ferq! E?.%hm%’uawaﬁ rggio ?ﬁn@od'es
or 20 ng/m (3-HRG (R&D Systens) by adding |igand
directly to

The CDRs of each antibody described above were analyzed to determine

their canonical class. As is known, canonical classes have only been
assigned for CDR1 and CDR2 of the antibody heavy chain, along with
CDR1, CDR2 and CDR3 of the antibody light chain. The tables below
summarizes the results of the analysis. The canonical class data is in the
form of HCDR1-HCDR2-LCDR1-LCDR2-LCDR3, wherein “HCDR” refers to
the heavy chain CDR and “LCDR” refers to the light chain CDR. Thus, for
example, a canonical class of 1-3-2-1-5 refers to an antibody that has a
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anti body solution and were then left to grow for 72
hr. Al amar Bl ueTM (Bl OSOURCE) was added and i ncubat ed

W@2003/#77028 n t he dark. Absorbance WO 2007/ 07702BCT/EP2006/012632

PCT/ EP2006/ 012632 -67 was neasured at 590 nm every 30
mn. The data were taken 90 mn after addition of
al amar blue. The results as Yfhdicated in Fig. 10 show

that representative antibodies of the invention
HGBRJ thatHalls intoceananical gasswih a HCDRZdhatfallseinto canonical

G5 BoaePRE Tl IS RTINS 2, LhctiRy hat falls into

mfdnwblasEMMﬂdfa LCDRBthati failoimto tadnidBlelass gced
MCF7 cell mgration by human anti-HER- 3 anti bodi es of
the i nventi on 10 Transm grati on experinents were

ant}é 'iﬁjé‘de t®a méﬁ%ﬁ ﬁo ﬁF A85s wH¥e there was 70

eso thelnve mgratlon
%emngneatandedtmymfnhecamir@ aride impthe arctm)emtb;tha@mnng acids

detieel o 3R ko ORiH: sftsss The it SbidS fefifiés foreqch apfipody

¢dn s@h‘éuncﬁuép@m?m (5 EheQRicks 5;'fs).:hvwmatateav réfefred torabove.
the top chanber o coIIa en |

Tablednand TaRigdt eaport the canowéal E%g? :d%%@ tféﬁrg;emﬁ loléfihéiPER-
lt@ﬂ;er ﬂ\rgﬁe 15’ YRereWPless ah 70 Bﬁ'“ide%f)thé dficlical class

one - or contalning the
assagimeﬁ'es mdanke chw(tR&D @tenemg‘)*”)vwrlad@gtgjtha’c the hest estimate

e eheh angonicel eisa oS g o5l & B arthn ok coR

anm ¢he aotaligdofreiw dats/; Where elﬁérel whs g matmhmgemcﬂﬂeawblass
i nhi bi ti_on relatlvetoa rol anti bod

1
with die sama G0R length, the SSRIRIGRTER lsn with a
IERBF S &hu 2%@%‘5"‘5‘5@ %@ﬁ'hﬁﬁﬁé eDRfis bh§|ze 18 Where
Invention re i nduced ce gration.
thére @dsong semueaceaiatasaa@yab@ofor angaof mawvssorthgbgahams
ssa wer n ler to investigate the
Sﬁq\ﬂc\/ (@J%ﬁ% g%"g'ﬁ%ﬂ -3 anti bodi es of the
invention to inhibit anchorage i ndependent cel
growt h. The soft agar colony formation assay is a
standard in vitro assay to test for transforned
cells, as only such transforned cells can grow in soft
agar. WD 2007/077028 PCT/ EP2006/ 012632 -68 750 to
2000 cells (depending on the cell line) were
prei ncubated with indicated antibodies at 10 pg/m in
| MOM nmedi um (G bco) for 30 min and resuspended in 0.4
% Di fco nobl e agar. The cell suspension was pl ated on
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0. 75 % agarose underl ayer containing 20 % FCS in

guadruplicate in a 96 5 wel |
w@Roawem2g o form for

with 50
a-i

TABLD &I

I ndependent cel |
breast cancer cells (Fig. 12a,b),

pl

es of the

MIT (0.5 ng/m
show the results of

wWth three representatlve a
i nvention.

pl at e.

Col oni es were
14 days and were then st aPCEEP2006/012632
i n PBS) overni ght.
e experinments perforned
bodi es of the
These results denonstrate that anti-HER- 3
i nvention reduce anchorage
growt h of NMDA- MB361 and 10 NCI - ADR

Figs. 12

IMKN- 28 gastric

cancer (
tibady,
t

Fig. 12c),
ary car.ci nona
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144 nel

iflengt
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AT O

PCT/ EP2006/ 014

2632

- 69- g/ kg/ week oestrogen injected i
treatnment groups are given below r

N

.p. Details of the

11t Conpound

Tabldi hip 2w ekalysinobthRonumbst bé dotikodieagpek gjagsaghegpurnber of

30555 inaioe WFBIBE fanicd AR LA IR T ot colmn

RNEIRIWEEHK the right column. The four mAbs lacking one chain sequence

data and thus having “Z” in the canonical assignment are not included in this

counting.

The most commonly seen structure is 3-1-2-1-1: Twenty-one out of forty-one

mAbs having both heavy and light chain sequences had this combination.
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20ml/ kg 10M /k 5 * doxorubin treatnent as described by
Boven et al., Cancer Research, 1992. Data for nedi an

wao eovon7wed une (Fig. 13) denonstrated that PCT/EP2006/012632

adm ni stration of an anti-HER-3 anti body of the
invention resulted in reductjon of tunmor growth. 10
EXAMPLE 20: Human anti- HER- 0antl bodi es i nhi bit human
pancreatic tunor growmh in SCID nmce To test the
therapeutic potential of AABLEHER3 anti bodies in ot her
solid tunor 15 typ it HE bodi es, Ul-53
and Ul-59, were tes HEL ."" k> CBUFH’&

h— Ve establ i shed

tunors de;rived fromp WF\LB’ I rr—egt—l—s-tum)r cel |
line BxPC3. As contidold-Eals of hicd treated with

ei ther the vehicle ¢drd-261-1 PBS, |or 4 he| established
t herapeutic anti body1-ZE8b-lux, wefe iIncl uded. 5x106
BxPC3 cells were inoqudated subcufanepusly w t hout
Matrigel into CB17 zq_3§g41_1)1m ce. ce, beari ng

establ i shed tunors w t1 To%) JEATT VO 10f1140me

recei ved 50ng/ kg of 3* 21 U159, cr i K or the

equi val ent vol une off=PE Jiaint aper-toneal

i njection. Thereaft B-18aldi ce rebeivied once weekly
25mg/ kg i njections fl@rst&d-Yidration o the study. 25
The results for this experinment are shown in Fig. 14.
Ul-53 and Ul-59 reduced the growh of the human
EXAMPLE 10: DeterndnatioraoCantitsidyt affinityashi on.  Not abl y,
In this experinent, Ul-53 and Ul-59 were nore
effective than the EGFR-targeting antibody Erbitux at

Qﬁhﬁy' H\%aEUFE?ﬁ?SFSO\Mf hantiMER-Hainfibod RIFD BT qﬁvérﬁtﬁ)n were
therapeutic effi cac&of anti - HER-3 anti bodies of th

patfaroer by7 owtrepCT? ADS0S6atrhasd zanalysisi dherefos e “ells of
BB 4 80 5 S N AR o AERITA FXPHE oo
dHte wHBFFAC8rbufferdiPBS,i 3186 E3%,50.41%i azidepand cicededyors a 96-
3 B0 TR iRl Y5 BB GhERE Sk b TR o rom o
reHfdve?su é?ﬂafgi?ﬁ a‘h@lethaﬁﬂﬁsuéﬁﬁdgﬂﬁﬁltﬁmﬂ? 8fantibody (3 pg/ml)

reS|sta ce rugs, and on the other hand, a chan
arn Withe amthogynddutuyns H3Po0 eww» estartings with 20 pg/m ® human

i Y

AEREBRF paty b, RS0y [ABEBTh, 72 dIBTER sicps. col
wspeastdmtsaeertwmmubatdd sn nctmford‘o hnovashedtvase with RAGS buffer
Iotthetret,danti en a wth ..

A tenuspendefaut seopia attbred 160 FHialf dnRer Agtipuman-
lﬂet [ JeRRESS) Qﬂuféaﬁ 1:50VRNFATS | BufftbT HRtdedin sukpénglons were
t erapeutlc anti body that targets a different

incubated on ice and in the dark for 30 min, washed twuce with FACS buffer
and analyzed (FACS, Beckman Coulter). According to the FACS Scatchard

analysis, the fluorescence mean was calculated for each measurement.

Background staining (= without 1% antibody) was subtracted from each
fluorescence mean. Scatchard plot with x-value = fluorescence mean and y-
value = fluorescence mean/concentration of mAb (nM) was generated. The
KD was taken as the absolute value of 1/m of linear equation. Fig. 4 shows a
kinetic analysis using the U1-59 antibody of the invention. In the following
table 8 affinity measurements for certain antibodies of the invention selected

in this manner are provided.



10

15

20

25

30

receptor on the
agent .

conbi ned
ef fi caci ous,
agent s,
action.

tunor cells,

20 I n order to de

I ne

the anti-HER-3 anti bodi es of the

Ul- 59,

as suitable conbinati on agents,

i nvention, Ul-

or anot her antineopl astic
Intervening in 15 nultiple signaling pathways
wW@e0020E128 el at ed pat hways but at nultiple
steps m ght also provide therapeutic benefit.
treatment nodalit
because they co
each operating via a different mechani sm of
Gte the feasibility of

i Nt BCT/EPL006/012632
These
are likely to be nore
two anti-cancer

53 and

we conpared

nonot her apeuti c
those in which

adm ni strati ons
eit he[:'c,,lile 53 or

of Ul-KBP or Ul-
Ul-59 conb

59 with
hed

with the anti - EGR SP€ '13
BxPC3 cells merF_Lnoc& ¥
Matrigel 25 inth cB17U43D nice

atrt
d-sub

[J

I~

o "

oay; tux:

Hut anedrfer vy vt h
Y—AW—+

x106

>

M:Af ter192,mor vo

unes

had reached 200

mB, bfedd were

randonbZed i nto

i ndi vidual trea

ment gHogpPs. Vep

a)

kKly i g 1gperito

heal

adm ni strati ons

of Uluqd42 Ul- oY
Feat+o et

[ow-¥

ahnd I:fﬁ)l ux as

5i ngl e

agents or conb
with Erbitux or
anti bodi es were

HEE S
las—a 3P all-o

-

" - D +
1 artti rr\o arit

o i— HER.

per f olitedft Al |

ntibodids were

bodi es
3
osed

at a 30 single

oadi ndJtd2es of

50 ny/t638week,

foll oned by wee

KTy 1 NjipfHoNS 0

25 ARy for

5i X

weeks. Control

Fl{ :lgnl t'b,f,‘ 6!8() 0]

N

wWeekl )2(] gm St

ati ons

of Centitabine
or weekly vehic

CLtz=Y / 3 e

e (Dui\' m ect

-

el o a
gu ||u||a

Ky—9
ans 11 reginel

det ai | ed bel ow.

WO 2007+477 7028

bcT/ EP38/ 01263

1 gG
NS are
-71

NJ

G N Conpound L

padi ngUée4%| y Ro

J]

te Schetlule do

5 €

(rmg/ kg) dose m
12 Pool ed human
| -53 50m/k 25

2 A-58S 20

Tk TOgg§ 7d 1.

5.

Tg7 Kg
[l 74" Z

T ag o

12 U

7d i.p. 8. 12

TN

D

L4
2\7‘I’II LAY

P5mg/ kg
D, 12

Ul- 53 + 25ny/ kg

12. 5nty1k85.47d i

p. ErBi% ux eac

h each

10 12 U1-59 + 2%

b/ kgui2s®no/ kg

Em / kdv
q7d i.pg,4 Erbit

IX each

each 11 12 U I -

Po + UUA|_55§ 29Ny

Kg 12369/ Kg a7

1 i.p.

each each 12 12

\xllbl lm)'l“llc ITOTI

U1-24

0

126—gr kg—2x

0,06

D

EXAMPLE 11:

u1-7

0,02

induce  HER-3

Anti-HER-3 antibodies of the_’invention

receptor endocytosis

HER-3 has been identified as a factor that can influence initiation and
progression of hyperproliferative diseases through serving as an important
if HER-3 is
receptor

gatekeeper of HER family mediated cell signaling. Thus,

effectively cleared from the cell surface/membrane by

internalization, cell signaling and therefore transformation and/or

maintenance of cells in malignancy can be ultimately diminished or

suppressed.

In order to investigate whether anti-HER-3 antibodies of the invention are
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weekly The results for this experinment are shown in
Fig. 15. Antibodies Ul-53 and Ul-59, when

wa@cwrni®eer ed as singl e agents, del ayed t he greet/BPH6/012632
the 5 human pancreatic tunors to the same degree as
Gentitabine, which is often used as a standard
anti - pancreatic cancer chenic? érapy. Co-
adm nistration of Erbitux with Ul-53 or Ul-59 resulted
capables iof mducing Ecgelegated: endocythsis iof i lR-3, therretativat amount

t d t h th

YAERCEROE Y 4 15k EPF ouRedR e 75 angf T ThaL6AIAPr tre
denendieeahtiHER-3 eﬁﬁmesmmh@mmhoﬂweknompmm BRYO° cells
the anti-HER-3 anti bodies of the invention w't

were éeeeeanln. pednaks grevih madign fegdrueld q'%nnﬂnd left to grow
(?Jgrh | o énlg Wé'i‘ga klnéJh%t@@tWIt#EFO 3#; I BRHLSERYS hABs in

I nve ave erapeutic efficacy agai nst
rhnrmm growtt mednum fmotheThm}catadl tiresedtf € Cv Ceils wege detached

nbl ns&%?ﬁ ant| eo&lﬁxati her 39;&2 SAbS"n wash

tﬁﬁﬂrﬁﬁ%@@ 67012@%2 0. OZ 2, lz‘am\é?tf& 28: mlHLaM°enoe1usﬁFéra washed

anti bodi es i nhibit human 'anoma tunor _ growh in

tmv:e] With d@a%méﬁes, mcunaéedsrvm fderkey-agti- m@eggtpoe secondary
Aot O8RS, it 3O R4S mirkaPAPLe SRRk ucd dithSuash

ral cancers and they are known t
touifégr andmnatyaedi by AAGSi(BeckreagCoutteér, @(P@)Jr vi val of
many these solid tunors. These tunors include
nmel anonas, head and neck squanous cell cancers,

D&ty sABWH iBeFlg. |3 denseHvters thadirpateént: of calls avith anti-HER-3
gastric, breast, colorectal, pancreatic, ovaria

@mgs leads e dnterpalizationof theafeqepioranData@rg shown as %

PRirnBREAEh 2d3brdr1B thB\eBLLASh BF thd'Hed PRbbrESLEfcd thiensity
I -cancer activity I ndi Vi tunor types,

ef anti-pER3 weated sampmssre(aﬁwe tEmntrbbtreayed samplesn be

used as therapeutics agai nst many HER- 3- dependent

tunors, we tested Ul-53 and Ul-59 in additional

EXF\WIQEHZSUHHibﬁ&)n Eh iggu@ irding S0 Hurmen icanBeg cell$ SKBr3 by

105 hunan mel anona ceI | s, HI144, were injected

3 A}t M al 3 ibadigs the irye B..m ce, followed by

i mredi at e subsequent | ntraperl toneal injection of

50nmg/ kg of Ul-53 and Ul-59, the equival ent vol une of

RB8ialigabd cambpetition exmemheats wetmpergrmaddn eaderto quantitate

4567314 SRR el g e b rand

BidAMY k8- HER Jha geckipbabodassey! armefmemmHER 3 receptor
treatnment group are shown in Fig

piing <a%sm Moo PeTiarmed | Wihi 48101 $%%R@Ve‘iﬁ"§oﬂ"h'0h were
\;ﬁ:ﬁ%fe%fjthﬂ \%@Wghcoﬁc%?ﬁ' ibA8 dif iﬁ%at&m Whﬁﬁ%fﬁﬁze 1.25

o“tunors that ha een treated wt
nldle[l\%fem H%/@*&%}BMRGme@eadmm eachewsh enddbe lmmatlon was

cor(letmued for 2 hr on ice. The plates were washed five times, air-dried and

counted in a scintillation counter. Figs. 6a-e show the results of these
experiments performed with representative anti-HER-3 antibodies of the
invention and demonstrate that the antibodies of the invention are capable of
specifically reducing the binding of ['®l]-a-HRG/['®I]-B-HRG to cells
expressing endogenous HER-3.
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anti bodies of the invention are not restricted in
their therapeutic potential 25 and target a w de

wa 200701¥20f HER- 3 expressing cancers. EXAVPLE PGI/EPROO®O12632

anti-HER-3 anti bodies inhibit gromh of colon

carci noma xenografts in mce, 30 HI-29 human col on
carcinona cells were suspended in nediumwith 2:1
ratio of Matrigel to a final concentration of 10 x 106

EXAMBLE 13erm|trmomof gggnd irdugedidERA3 whpsphonyiatiaadby human

Q [ f 4-5-week-old CD1 nu/nu
HtEHERES i used. WO 2007/ 077028
PCT/ EP2006/ 012632 -73 The mice were randomy assi gned
to _control and treatnen r oups. he treatme
IISA GHDBFMATGS SHAG PEforBaRal SKOGT 1o\ BYEHIGAIc beter the

ditbodied B tﬁ? lv@ﬁ’gl&'i‘ ﬁ?e teﬂ:ﬁe Sfo“‘Bfocl@ NikAd! LHTPIWG-rﬁ@dlated

group were co ours after adm ni stration of
aatwatmenmf HER-3t dngand—mmilete‘dattERﬂaoaehvatm Megst datected by

The follow ng tre otocol was carried
'Bﬁrteasfe FEGRRIPL TGS, poh%g)hggﬂé@) ic human 1gG 25
ng/ kg, tw ce weekly, intraperitoneal Treatnment group:
anti body Ul-53, 25

/ k i | ‘ .
Pay fadex IgﬁdM@'bﬂismwggrc@%t#%t%é%\ﬁgfmyﬁﬂlm| im0 Mpacetic
{5 lf%"o‘éw%igg‘“ﬁe%yﬂ ds@e‘Iéﬂfé’ré%Qaﬁ n;/ hbARBIGSwtA REdum

tw ce wee
|ntraper| toneal Treat msnt group 5-FU. 5-fluorouracil,

el Engens wite Sign et h RO oo hein Tagodhr! uTo!

Adm ni stration of the anti bodies of the invention
resulted in growh reduction

ay & feAlls WarR PeeiRpdbatedith d9 Hsa(n{]fﬁmkg@%%ém\ga for 1 hr at
§?96¢68%ﬁ&¢ twéa@g% f 39%/@@ AREEGHEbmaR (R ystems)
4: "Hu anti bo S

man ant | Inhibit 1ung cancer
for otd hrriim. MedlelnCaWas 3fliskednono mndmeells cwere | fixgd with 4 %

faRaHess e MiaT if S5 o, e TR PGt Portpigenyde
§cﬂbil§ﬁ Was fbridved ant celiel Wesemaehed withvaaghi jftert (B#BS/0.1 %
Tiupan ACeHS wiaradusmcBad it T er Ot YpaNs in Wash buffer
3:9&’76%7 é}%é B@Té@%ﬁ‘\o%& Q@a@ﬁﬁ%’empéﬂatﬂé‘e tﬁbﬁebmkéd with NET-

Fand y selected to control and treatnent Fg
Gelantine for 5 hr at 4 °C. Primary antibody phospho HE 3 (Tyr1289)

(polyclonal rabbit; Cell signaling #4791; 1:300) was added overnight at 4 °C.

Day 4: The plate was washed 3x with wash buffer, then incubated with anti-
rabbit-POD diluted 1:3000 in PBS - 0.5 % BSA was added to each well and
incubated for 1.5 hr at room temperature. The plate was washed 3x with
wash buffer and once with PBS. Tetramethylbenzidine (TMB, Calbiochem)
was added and monitored at 650 nm. The reaction was stopped by addition
of 100 p! 250 nM HCI and the absorbance was read at 450 nm with a
reference wavelength of 650 nm using a Vmax plate reader (Thermo Lab

Systems).

Fig. 7a shows representative results of this experiment, demonstrating that



10

15

20

25

30

Treatnment started on the same day. The duration of
treatnment was 32 days. The follow ng treatnent
W@e@UoToks was carried out: 5 PBS vehicl e gr oupP¢iIEP2006/012632
control group: non-specific human 1gG 25 ng/kg, twce
weekly, intraperitoneal 10 Jreatnent group anti body
Ul-53, 25 ng/ kg, twi ce weeklY7 ~intraperitoneal
Treat ment group anti body Ul- 7 25 ny/ kg, tw ce weekly
anti-HEReBi ardibodies 66 the ementmn vgereqularto ireddge luga!s@-me@ated

weekly, .iptra ton u
@%&Eﬂe a‘%‘@ﬁ'\ogacﬁsé/omcﬁﬁte nd Yre %ﬁ?egrgﬁeﬁﬁ%} Hlosine
psHupholafibdl. Ddla AfEN Sh@wh ahs operebnt hedastio®oBY ethepépeutic
the invention resulted in. growh reduction of the

anfibedierorelating 1o a gaptrebARiEiod¥enogr aft s when 20
conpared to tunors that had been treated with the PBS
vehi cle control or non-specific human | gG EXAMPLE
P56 testupatenayt of- iR 81253 itbddhibit ligaridinducedaHER-3 activation,

ket Eals ivasg marved 187 2841 enbAte QU dnAB TR Ten it 37
‘V@ bhd astI?nLillaterdﬁ\Mtﬁ’ 10fnmeGgs |fort10 ﬁhlﬁl L at69 Wees tiamisfarred to
ells per m. m suspensi on

Mémqqsgcaretwﬁl%% Mty EH@A p@ms fandrnmﬁphervﬂatlon of HER-3

n
YEF Sl U i BRAVCAGH0T A TR th ERTT BhodfiRofigton of
HER-3 wasaalmastmmmmehg mdnitpited ifhe dose depepdentmanned with an
%Otzfgf 5'8[;% The treatnment duration was 27 days.
0% 28" PCT/ EP2006/ 012632 -75 The fol | ow ng
treatment protocol was carried out: hlgG control
Igon spemfui humarf1 IgGZ 25 ng/ kg, t/WI ce

i ntraperitoneal 10 Treat msnt gr oup ant| body Ul-59, 25

QB PLIAR RSP EameRly BB psBeredii b i FREERwlReer the

Qﬁl%ciﬁieé UBthhéoirW@hﬁoﬁr Qe eamb e@nblook tgehd r[MHRl@Fmedlated

roup are own in Fig. Adm |str Eog ?
Settvahion: ks pA3PRAMAR Kitashh Ligand-Tasiaigd activation was
detected by increased protein (Thr202/Tyr204) phosphorylation.

Day 1: 1 x 96 well dish was coated with 20 pg/ml Collagen | in 0,1 M acetic
acid for 4 hr at 37 °C. 3x105 cells were seeded in normal growth medium

Day 2: Cells were starved in 100 pl serum free medium for 24 hr.

Day 3: Cells were preincubated with 5 pg/ml anti-HER-3 mAbs for 1 hr at 37
°C and then treated with 20 ng/ml B-HRG-EGF domain (R&D Systems) for
10 min. Medium was flicked out and cells were fixed with 4 % formaldehyde
solution in PBS for 1 hr at room temperature. Formaldehyde solution was
removed and cells were washed with wash buffer (PBS/0.1 % Tween 20).
Cells were quenched with 1 % H.O0,, 0.1 % NaNs; in wash buffer and
incubated for 20 min at room temperature, then blocked with PBS/0.5 %
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growt h reduction of the human pancreatic tunors when
conpared to tunors that had been treated with

woorwyepwes fic human 1gG or with Genzar. The i nb@HEP1006/012632

of HER-3 in the human pancreatic tunors could al so be

20 shown in a pharnacodynamﬁﬁ%experinent. The BxPC3

tunor xenografts were gro S descri bed above. 3

mce were treated with 500 pg of an IgGl contro
B5Aifood hinat 3 rfCoPrig1asy taniasly ahospIEDE44lpAs MAR Kinase

(A2 D0\ PR HERE el o 461617 385878 aaces

dv@aﬁghEaUheCantl body- dependent i nhibition of HER-3 25
phosphoryl ati on (pHER-3). The tunors were honogeni zed
in a standard RI PA buffer with protease inhibitors.

lfr‘éﬁf QgTﬁbgﬂéte' \)Géf‘tv@a H an@f%ﬁ%&& BOffér, 4néR lrfét.'bat?d with anti-

s-glycine ge erred onto a 'nitroc ose
rabbitHRIR diluted N 008N RBS 90 150% BSA39as @ddeddbeadhwell and

R 5 B i BBl e DB RE R gstes g wit

wasH Baffee whd émbeamrr RBS. Marinmébgibenzitfina {2, Calbiochem)
Sigma) was used _as a control ._ WD 2007/077028

vmramqmgeﬁgred 26099 amexPhe agionwas giarrad-hy ggdition
‘iﬁdzﬁ‘%m H@lrﬁﬁﬁc?ﬂéeat(s%?ﬁérﬁéaWast%‘&'a?an with a

|scatavvay, e i mages were captur
rvmreade)wva\m@@gthnefgﬁﬁg rﬁysu&mg (a3NuRad platerreaties (Tk2gmo Lab
5 The results are shown in Fig. 20. After
Me&trati on of the human anti- HER-3-antibody Ul-59
phosphoryl ati on of HER-3 was no | onger detectable.
Thus, the antibodies of the invention are capabl of
F'sgg&|Shpmﬁelpye$@tiahv¢1QESUHEF@fSh@cQXRﬂiWQm iTherantinedies of the

e

agiwatiodrds rdd'ﬁEétédrb%bdeemdsedLﬁm‘sphorylmaomil ddptasaiecshdwn as
AacaTedyclpE By e apep ey s A priai catliariBedy.

and, therefore, an expression analysis of HER- 3 woul d

aSSI st |n t he pr| mary di agnosis of solid tunors,
v Ight oh i B-EiIfGrindugast phosphe-Akdwhosphorylation

;ﬁgg@ gﬁtér&. AER 8idpbfleShb RidHioye o seases and
'r—patl ents with HER-3
positive tunors. 20 A Detection of HER-3 antigen in a
| e An. E Li nked I ISA
IFOPB RO ELTSA SPEeTtava Ry euaater STelny e aht-HER-3

é’rﬁ}b@dﬁ&b‘ed@f ltrﬁletﬁﬁeﬁ\ﬁéﬁtyare/veéﬂlé & tlotk Cigind q;-HR@&ﬁeduated
such as a 96-well mcrotiter plate or a 384-we

aﬁttyﬂbﬂnt@rAlﬁTa’flaasgr Clgandunediated AKJr aciation W Wﬁﬁ dgtegted by
@8%3%1}? 6&5 did ggWE)mgBhg%t'&ﬂt i body directed

Day 1: 1 x 96 well dish was coated with 20 pg/ml Collagen | in 0,1 M acetic
acid for 4 hr at 37 °C. 3x10° cells were seeded in normal growth medium

Day 2: Cells were starved in 100 pl serum free medium for 24 hr.

Day 3: Cells were preincubated with 5 pg/mi anti-HER-3 mAbs for 1 hr at
37 °C and then treated with 20 ng/ml B-HRG-EGF domain (R&D Systems)
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the HER-3 antigen. The inmobilized antibody serves as
a capture antibody for any of the HER- 3 antigen that

WOorea070%70p8 esent in a test sanple. The wells aPEI/EPIN8€i2632

and treated with a bl ocki ng agent such as m Ik protein

or albumn to prevent nonsgéeqiefl c adsorption of the

anal yte. 30 Subsequently th Ils are treated with a
test sanple suspected of containing the HER 3

famt1(@emun oMedium avas|flickesh @gnaatnicalls awetearfikedd with 4 %

8Babnibe Bl 1P Bt toh v i heth RHRGGH B, fisBinaldsnyde

Wrﬁwb&mw&ogg@hﬁdmeﬂumtwd$Md hgtw WQE"’ buties (BBS/0.1 %
Clrc atin - ant | n, n I t n

Brosh 200 HoRls peraauancheq aritiuT ShdiCng T YoliaNs df st puffer
q‘]rfoai%abgteo‘ 1oF 205 affdorh ft&ﬁb@ﬂa%é Zhé‘n %ﬁﬁﬁ@@ Wvith PBS/0.5 %

nonocl onal anti - HER- 3" ant e invention
B3atfor S hatatl 4 €. Rrihacy @ntibady cphosphb AditotSerd7Ihépolyclonal

RBRLGRY SR R 2 R B Al Sl

anti body, the wells are treated with

avi di n-conj ugat ed haorseradi sh peroxi das HRP)
Bay daihe RIAIONBE SHASTASLBE vtk WAST RENED 1B nGHbaIAd gyth anti-

r%BBltWEP%lﬂHéa 9@5‘?10(5‘ in PES-085 b, TR VeSS badésttSféadl*ﬁd/eu and

arison wth a standard curve 10 devel oped from
mh@ba;tednidmr‘dsstmpt esomBtentperatureor hef plaERvamwagbedi 8x with

t och t |

VR RO LG BHLS Mt BT BrefincicBh A catochem)

veé@a@ded dd(ﬁﬁmoﬁécﬁaf 650 thralePlae aéémmnzwéslstop:péceny addltlon |
and then_ hydrated with 100O Eth ol

ca‘ m ulg@ﬁ@ ) MG 20T R AREOrbARER) WaS reRd @t nrf With a
hcegp.%vélsn SPgsepr%ﬁ @aﬁgeﬁ We{da,gwa' idadkh {®*heAAo Lab

par I'ng are exposed by epitope
$ﬁnaﬁk»ng, enzymatic digestion or saponin. For

epi tope unmaski ng paraffin sections are heated in a
steaner, 20 water bath or mcrowave oven for 20-40 mn

F.gl s %&M@eb@s@hﬁé&% pedUMs' BN (A% ekperieeAlP T2 BhtiPIER-3

ution 0). In the case of an enzyne digestion,
antihagies tthengvarn@on Wearpadlele t@tresimef BrHRG-mediatadAKT as

er.en ot
Hisklo b HeGRESER  pRBPAOAGE! T0aRE Siel sHERE Lo percent
riekdection mrtberaieutle\atitubedlaﬁ nedntlvertoeammstsoleam&ndy
tissue sections are treated with a bl ocking buffer to

prevent unspeci fi c interactions. The primry anti body

E 2 ) iOway and secti ons
are |ncubated in perOX|dase blocklng solution for 30

10 mn at roomtenperature. After another washi ng
Bt @fro éxpesimestsover@nsorducted in order to determine the ability of the

antibodies of the invention to inhibit HRG-stimulated cell proliferation. 2000
MCF7 celis were seeded in FCS-containing medium on 96-well plates
overnight. Cells were preincubated in quadruplicates with antibody diluted in
medium with 0.5 % FCS for 1 hr at 37 °C. Cells were stimulated with 30
ng/ml a- or 20 ng/ml B-HRG (R&D Systems) by adding ligand directly to
antibody solution and were then left to grow for 72 hr. AlamarBlue™
(BIOSOURCE) was added and incubated at 37 °C in the dark. Absorbance
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i ncubated with a secondary anti body |abelled with a

group that m ght serve as an anchor for an enzyne.
wex@moiss t herefore are biotin | abelled seconPEr/gEP2006/012632

anti bodi es that are recogni zed by streptavidin coupl ed

WD 2007/ 077028 PCT/ EP2006/ 0 32 -78 horseradish

per oxi dase. Detection of said? anti body/enzyne conpl ex

is achieved by incubating with a suitable chronpgenic

veash smeasused @t 586 srmevenyi 36 noin. mna&tanweryetaken 90 min after

SRS B b B0 e L o

répredentativel Antibbdias ofeio Hventbn dnkibit H‘lﬁﬁeﬁnanée@@éll gBowth in
used in the sandw ch ELI SA, recognized different

rmmm anGAr aelis HERYA ars| AR asnBercest eeuetinm &y ethesapeutic

q@@,rrpl e 8 The ELISAis 10

per gor m(ﬁ%&veﬁl’éﬁﬂbﬁtro@%ﬁ capture anti-HER-3

antlbody in coating buffer (0.1 M NaHCO3, pH 9.6) at
/ .

ddlﬁHE'RiB%‘htl@bﬁlés"(@f&h@dnwﬁth)n 200 pl of bl ocki r ng but f er
, 0.1 % Tween 20, 0.01 % Thinerosal in PBS)
for 1 hr at 25 C. The pl ates were washed (3x) using

ASHBBA R 58 SOaOR Pt ot Moo
tHe| antéubdies lof dbki ingebliér dlodocehimignatiat Setwmsstarved MCF7
5w preifedbaiia HE el er molietds FRoollh " BniBadyto the
Qdllt BudSéhsibn vehd mf:ubamﬁg rbdtntfml 48eiRTtatoB7anC] -58ER13 cell
antibody for 1 hr at 25 C. After washin

h
sa:ﬁ@egglqnn@%%eeuﬁ)ﬂﬁaﬁﬂmrsplaéﬁaao.tae ﬁog &hta"_i%eth? colc'lagen -

0 t I
SRR S By I08 L mai (WEM, amino
aidisit Napyriatec anr—Syept:r a1 % BSM avithead tfetah calf serum) alone

Qsj'ts‘i?cﬁ'gg%f{wttﬁ%,@ | /ﬁhgoépﬁgs%ﬁ ﬁﬁgbﬁ{g&emﬁlv}’éﬁ%sed in

thensatttirh adhapibe. G8HS- WerNIdfORN migrate ifunBstanat 8% G and were
- cal cul ated by 25 conparison to dilutions of purified
atmeg%mpcféy using a four parameter curve fitting
program Staging of cancer in a patient 30 Based on
the results set forth and di scussed under itens A B
Staihed nuciehmeargcauwtedmanuallyr peesentiinkibiton ovas iexpressed as

BRI RSl A o TRiRad 5"t e, For a i ven

type of cancer, sanples of blood are taken from
bj ects di d b V\g 2007/ 077028
%&Tjﬂ Efs@gwl/ %%Q%;Sn o?%l'ge S;(Sgnment emonstrating %hat representative

anti-HER-3 antibodies of the invention reduce HRG-induced cell migration.

EXAMPLE 18: Colony formation assay (soft agar assay)

Soft agar assays were conducted in order to investigate the ability of the
anti-HER-3 antibodies of the invention to inhibit anchorage independent cell
growth. The soft agar colony formation assay is a standard in vitro assay to
test for transformed cells, as only such transformed cells can grow in soft
agar.
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vari ous stages in the progression of the disease,

and/or at various points in the therapeutic treatnent
w@Roorgroeeancer. The concentration of the HER- 3PCHEP10g€012632

present in the blood sanples is determ ned using a

nmet hod that specifically dséﬁerrri nes the anount of the

antigen that is present. Suct?a 5 nethod includes an

ELI SA met hod, such as the nethod descri bed under

780eis 200GimelB. (depengling pwpuhat ¢elh liog) swersl @seincubated with

BRHISE AR 84T by U RS o) For 3P i ang
resu§sidert irP0% 9 Difte ridbRe agaﬂtTIwnell lsatpemsiohavas plated on
consi dered characteristic, of ea

Qié8i%grrgarase wderrlaureaépnt%mgga%{é ﬁ&%?fb@U@QyMWaEﬁ in a 96-
\X/%\?P C@BIo'n'ﬂ?fwer@Jaﬁ&keH rigﬁérrﬁ%’rdi’%dggs '4hd were then stained

erlze e response o e su t to a course

with Bbqu ABTT (6. Ssmg{mmmlPBSb)baemlgm Figee 1 2ra-bahowdhe results of
E ect and the caqn

Sodiena nSAArESS v HieH rinesehBils Ahtitdles of the

infemiiri TRdsé Srassftd d&nbﬁstrd@&lhéty antl-RBRch dritivglies of the
concentrations the value falls. The r%&ae SO

inviemtion .re@ue,e;rar@haf&e md%%@n&g@"ogr B Pl MDAMB36Y, and
SEBADIS b8 ahker LORTII. o ), RN TGN cancor (. 120,
HT$4égBelranotﬂ*aecell83ﬂégt 1thje‘o‘kcs\t3myary2©ar5mm5eﬂ$ (Frg 12e),

eRCHrofAl cencw Pal® (P Bar ADHEXC R PRI Ao Cail (Fio

mg)emrsql e;ﬁ.aéﬁhbwec@rbﬁm@%eu@mvugscﬂzhgr andniohg careinoma cells
driven HER fam |y nedi at ed sr nall|n

an as
(rif@malé nies e/uereha@urrreﬁ with C@nabfz r 1g$tq?évera system
(th"g)IJI‘ Q #. 5 formati on bet ween HER-l HER- 2 and
HER £ c‘F'here ore ‘a reduction or elimnation of HER-3
nedr ated signaling would inpact all other HER famly

é‘éramdﬁﬁé qﬂjwﬂqhﬁrrﬂme mideh ot her target ed agents,

biologics and cytotoxic agents. Thus, anti-HER-3
anti bodi es of the 30 i nvention can be used for

ﬁ‘igghfle([] cy’dfqha HE@H"(IBSH%& ¥ ffeh é‘\i’%ﬁ]é‘led in human
disarder's se

assocl at e t are on a number of
Xerwgraft tamor studigs.nipl theseBRidies piraasitomorsTgray asygnografts

Bimeannoke BB Rlsegifiics 2ng, BRtailic, BiEaty o REFSES by the
gagreer of Weh@Oardvth/inhibifisH./ llﬁpaﬂiw/talﬁﬁéamnesm the anti-HER-3

endonetrral cancer, saliv nd cancer
antikadies \qfqthe, invandiop, nr\s@ﬁ%rve Withy, tgpor &Pwﬂb@?g‘uma" breast

Eé’rf&ﬁ cell&rﬁb{ Irn‘t’,r'd@ rﬁﬁ%‘: 310*’#@‘7‘99&!%3#@@ imilhh@Bin female NMRI

expressi ng or overexpr essi ng
nmm:/eude mm&aaTumorsprvwensubcpﬁenews;dgrqrm .1 ﬂ@mépadsu@f the

anrma a%rea?%e%s be85n lvr'/HEnt t%qnérg r'éQSﬁgd %ﬂmbgﬁ v%'itﬁﬁgqif% mm?3;

eight days post implantation. Prior to first treatment, mice were randomized
and statistical tests performed to assure uniformity in starting tumor volumes
(mean, median and standard deviation) across treatment groups. Treatment
started with a loading dose of 50 mg/kg followed by 25 mg/kg injections once
a week by intraperitoneal injection. A control arm received doxorubicin
(pharmaceutical grade). All animals were supplemented with 0.5
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51list. In addition the follow ng groups of patients
wll benefit fromanti-HER-3 directed mAb treatnent:

WEP2107/07M088 Wit h resi stance to anti - HER-2 mAb t r RGE/RRIV6/012632

Patients not eligible for the treatnent with
anti-HER-2 mAb Patients witkh resistance to anti-HER1
mAb or small nolecule anti-EG-R 10 inhibitor
Patients with non-small cell lung cancer resistant to
reglkgiweel oestrogen injeeted i.pant i - HER- 3 anti bodi es of the
i nvention would be used either as a nonotherapy or in
conbi nation with one or nore agent in a so called
Dstaidontie treatrhertogrpups bve Giveh isalowi nati on therapy may
include, but is not limted to, agents that were
speC| fied pr eviously in the | nventi on. Conbi nation

TE H | 0 ge
| EE ohaCoaTand § Foadiy' T WEERY SRS FELET B dhedule
.pro redsi on or qual tﬂgﬁg;)@tler(mg/kg)e. Pr ot ocdl and
adni n0dtratiRBSdesi gn will address therppépti d once/week
ef T1 aady duxonebicimas|t he abil ity 8mgtkgduce tive Usarade/week*
gosegoqi  A01@:ndaf Obomgﬂ@pi es26ary/kgr Exappl € ohesfoveek
or fradilati on therapy ment of humans with

lont  SHER 3 ant i hodt bs2BmiKge T o, Ol ine |
Q‘PémPPf"\Vie%tH’eé? aseseringdl by Boyengtrl. S-anegriRsseRrch: ggo&'ment
in human 25 patients with tunors, such human:patients

PaR forinesdiad tarr velwaet(Fig) 1 rdeanenstfated imatvadrhimstration of
effective armunt of anti-HER-3 anti body of

amani-HER-3agnfleedy @fcthe ireniion FRpUitesd 1 e’SBH%‘i'R" qQfpyfmor
é}ﬁwm patients are nonitored to determ ne whet her

elr tunors progress, in particular, whether the
tunors grow and netastasize. 30 A turmr pati ent

-ié—%é& Hiluegcanﬁreatic tumor

Wﬁﬁ@s@mwred to the Ievel of tunor growth and
netastasis I1n tunor patients treated with the current
standard of WD 2007/077028 PCT/ EP2006/ 012632 -81-

F3t&stth rtﬁé’r‘”a;ﬂehﬁé potéifH 'B?%UVWEﬁWJHtI'be%% |3\ &Hbf BEKLY tumor

conj ugate e I nvention term ne In vivo
ybesdhe aoti-BHBRF-3 AARbGdiast Uﬁeﬁ@ aodr\.}'héat wgre@ﬁestad in mice with

h
L LR B BT R 60 e
tlfr(]lbegt Avse:t@mwi%?fgagwemea Ve tH eblmﬂxétgegmhmtﬂga&wmﬂ PBS,
e i nventi.on. X -3 an
eorihagasiablighed nﬂ'@l"%ﬁ’%lﬁ r!ﬁk?ﬂ?déinﬂérbliﬁg& IVelRt |"E‘§H€gd 5x10°
BRBER%98LIR viteliHdcRlAbd NsubdutartdatshO withdi 'MQﬁbe! into CB17

conj ugate or radi ol sotope-anti-HER"3 antib )
86ilp misecMige bearing egtablishee turnars wigh tarmeane@dummof 140mm

Feré:%lvheongﬁ]m%mg sPLY -54, @P'S@alﬁb%for the equivalent volume of PBS

via intraperitoneal injection. Thereafter the mice received once weekly

Ut D

25mg/kg injections for the duration of the study.

The results for this experiment are shown in Fig. 14. U1-53 and U1-59
reduced the growth of the human pancreatic tumors in a cytostatic fashion.
Notably, in this experiment, U1-53 and U1-59 were more effective than the
EGFR-targeting antibody Erbitux at delaying tumor growth. These data
demonstrated the therapeutic efficacy of anti-HER-3 antibodies of the
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nonitored to determ ne whether their tunors progress,
in particular, whether the tunors grow and

woredoantass ze. 15 A human patient or ani mal exhP@I/EPI¥g6/012632

tunors and undergoing treatnment with, for exanple,
DML- anti - HER- 3 anti body or radi oi sotope-anti-HER-3
anti body conjugates has a 1ower |evel of tunor growh
and netastasis when conpared to a control patient or
invemtion iex¢orppatisen taabenchmark therapeutigagenkat nent
with an alternate therapy. Control DML-anti bodi es that
may be 20 used in animals include conjugates

EXAWMPLE 29: Diinbihitgetthet buraah idmidHER-fantibbdiesawith anti-EGFR

| sot ype of the ant| - HER- 3 ant1 bodi es of the invention,
ibodigsinceeas htumor aglivVityayi ng the ability to bi nd

to HER- 3 turmr antl gen. Control

radi oi sot ope-anti bodi es that nmay be used in ani nmal
Thze;irmoriotbétam obhyperaraiferativepdiseases withi targetedmntibodies is

" Bamperdd bl ipb BT Sub Bsn oBiin Sie B b afeibdment of
r%@i%«t:aﬁctecﬁi ddugsnahd bavihedbthBehasdi 4 chandeirbihedantiydriitityd For

tunor antigen. Note; the control conju ates woul d  not

@@namim ioss of antigenisiliantier eralgrged Rat Mgy TeRder tumor
I%qggér@ \V\% td {rré?%;ﬁ&%d bh di%‘ élﬁcé;ﬂﬂﬁ'quﬁﬁﬁi 6e‘Hs Rat do not
surfici en 0 éna one [ In the art

gupaess cor t have nlosht then. targaieqbr esbgen i hawet aorselezctwet growth

adaedie. TheBt e CuB i A S bRl R Sities of the

inGentedr ol bﬁﬁfﬂi natfori Wittnsl eserapeatisiangbedy Ithatstargétscn different
certain objects of the |nv§]t| on, and an% constfucts

fecaptafr@n tmdemensells. e anoties AntigrepiEstikiagantentevsping in
r% tﬁﬁé Ssnpﬂ%ﬂ‘?ﬁﬁe hwlage BFPeR] & iatgﬁt sa}r@\katygﬁwtnaﬂqﬁﬁmpue

cons m Ssi on tha .
|d@ﬂean stepsermgmt alsatprdvige therapeadiegenaditt of llesenabmbined

vl pagLes AENED) e Mabirdl G 13tar b ek Moine
twaTakti-eent&cagarisceadh bperatingivia atdifféreat nsguh@nism of action.
illustrations that it represents. The foregoing

description and Exanples detail certain preferred 10

"‘gfﬁar%naém%sfrgfeb{ﬂé’%:éél@iﬂ Bf tfﬂiﬁ?%ﬁh“@ER-? %tlBSEFes of the

e cont errp ate nt ors
iapentian,a#d3 aodAJbBQ alsasuitablergombination age@tst we compared

pREHeate e RS ARy Brbndf UeSS o kfiren Wil ifgBgin which
SigeTt UYBB on WT-60r Was wonibihbd twith tla@mmeEGRc bpeaﬁcaarrmbody,
any equivalents thereof. 15 Furthernore, unl

B 5% 0o PRRES RS WATEINECHIAI SURGHIBBFONSY it Marige!

infb CB17 SCID mice. After tumor volumes had reached 200 mm?, mice
were randomized into individual treatment groups. Weekly intraperitoneal
administrations of U1-53, U1-59 and Erbitux as single agents or
combinations of either anti-HER3 antibodies with Erbitux or as a cocktail of
two anti HER-3 antibodies were performed. All antibodies were dosed at a
single loading doses of 50 mg/kg/week, followed by weekly injections of 25
mg/kg for six weeks. Control arms received bi-weekly administrations of
Gemcitabine (120 mg/kg), weekly pooled human 1gG or weekly vehicle
(PBS) injections. The regimens are detailed below.
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connection with the present invention shall have the
meani ngs that are comonly understood by those of

wW@e@7aziogs skill in the art. Mreover, unless PRPCHEP2ANGE12632

required by context, singular ternms shall include
pluralities and 20 pl ural tegfs shal I include the
singul ar. CGenerally, nonenclatlres utilized in
connection with, and techni ques of, cell and tissue
cul ture, nolecular biology, and protein and oligo- or

nolvnuel ot i Ao ~haors ot vy ol by ri.q.-.-;..Aﬂ pu| HEl P |
ngrr iai'ﬁ ar ?‘%'HB%“ I kﬁs&ﬁﬁ’@% co %‘flyuuise%&?tﬁl It %‘I’ledule
art St andard techni goss (migtkg)sied deser ecpnbi nant

DNA] ol }j gonucl eoti de|25 synthesils, an i sgue cul ffure
and|traphsformation (& g el ectrdpofB8

| 4p0fi@ct i on) PBShzymal i c 2080kgi onls A8MIkGrifi @Ad o i-P.

t 8chrizgh Roactedhpmanot ne80mgdapr di nd5ma/keanlif aAdir ér ' si-p.

spec¢i fifations~or as|conmonly aciconplished|in the art
of—as & 98 pereln _The fordgoing—techngques—and-
p nr‘é&gz:#%ggﬂene al gm @orﬁea5%i nﬁufdb 1.p.
FZﬂ erZt ona ﬁnr‘lQ we :Omn Il$‘g_l\wl_n. |n2|5wg rt SF 7:‘:'\.d as |p
d8s¢rlizhed i EMRIEM qus nmﬁgmkgqnd LT | £:q7d 1.p.

r8f éri@ntes Yhd3 fre |ci 2otk di Jereeks: hr dighodt  1-P-
t he presenﬁ&f&fi cation,.Ree € 9. ealgﬁrrbrook et al.

Nl Aol

ok L LN e T A I

N.Y{ (2p01) Erbitdni ch i|'s \Waa2f07/ 07702%ch

PEI ERP2DREV-832602-59 83 Roewyikepr att d@. Sragkkign | byg7d i.p.

ref erence. The nonengl atures utilized | n connectidn

wi-th, and the laborafory §8Hcedur es &89 _t e¢chniqued of ,
ahdl|yid caCemp@itabiney, syiReti c| JPQIRI&GchenStry, 1P

and |medj ci nal and pharmaceutical| chem stry | \d&esig |bed

heretrn—are—those—weH—knownr—and—comonty Uused 11 the
art. 5 Standard techni ques are used for chem cal

nt heses em cal . anal yse harmacgut i ¢ .

gh\{%ﬁ%?l&f% f?ﬁ% 'lso?’mﬁrg??&w, reaﬁbovggm Ekgr'y, 'aﬁ‘aﬁt’?%@? 3 and
gf-s5Paivhent sdmilisierePREY | ihg1BYagitE RiddlEyedl hé\ growth of the
references cited herein, including patents, patent .
Iawancgan@'@gyncptgpmrg,to ﬁ@(_tsam;gggr%dast Gemeilabine, which is

u el es, G ej r .
oflr S50, 28° R U AIA" B PR o . “odhedt” EhBidiRrapy, Co
S8 AD0TY G SERUIIXERAIDO 61632 632 U1-89 reEQENCE al significantly
g'o‘rnetal’tgro?lélduLcjgti_o?’lgof‘L td—rleﬁ%}/)ér% rt1helx%'\lp‘i)'bserved with either single agent
administration of U1-53, U1-59 or Erbitux. Thus, a beneficial therapeutic
response can be achieved by combining the anti-HER-3 antibodies of the

invention with suitable antibodies that target separate tumor antigens.

In summary, the anti-HER-3 antibodies of the invention have potent
therapeutic efficacy against human tumors in vivo. They can be effectively
combined with other anti-neoplastic therapeutics for increased anti-tumor

activity.
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GAGGTGCAGCT GGT GGAGT CTGGAGGAGGECT TGATCCAGCCT GEEEEGT CCCTG
AGACTC

WA GOTOTBEBAGCCCT CTGEGT TCACCGT CAGT AGCAACT ACAT GAGOICIEEH100KAD 2632

CAGECT
CCAGGGAAGGEECTGEAT TGEGT CTCA él' ATTTATAGCGGTGGTAGCACATAC
TACGCA i}

GACTCCGT GAAGGGECCGATTCACCATCTCCAGAGACAATTCCAAGAACACCECT G
BEXAMPLE 22: Human anti-HER-3 antibodies inhibit human melanoma tumor

S&Q@T@ﬁé @@ﬁ% é;gbr\GAGCCGAGGACACGGCCGT GTATTACTGTGCGAGAGGG
CTGGGGCCAAGGGACCACGGTCACCGTCTCCTCA 2
Heavy Chain Protein:

EVQLVESGGGELI QPGGSL RL SCAASGFTVSSNYVBVWRQAPGKGL DW/SV| YSG
h@g%pep\s of theq;rbB family of receptors, mclug% Her3, are al)normally

%@T@E%%Wébﬁﬁ%wmmﬁﬁH% play

nm@mbmmmmegmamm I (fh schidcomors.

WRCREARIPET SR APACR AT SBHFMOKR G rRecers:

remCE/Aall cell lung cancers and prostate, glioma, gastric, breast, colorectal,
TACCTGCAGAGGCCAGGGCAGTCT CAACTCCTGITCTATTT TTTCA
rangreatic, ovarian cancers. In order to verify, that the anti-Her3 antibodies

RSN G/ BT EASHCACT R SR BaRACP G AN Gtual

HBRAGHER G\ GCPACHERNT CRNEEGS(SERAEXATPRC2GEMhWiGarcraased as
t@%%%%gpg%qq{nst m: a: n: y: ﬁﬁﬁ%—iaepen%’?\}%@&g we testé‘& Q.W 53 and

lE)ll ﬂWR@%&@WLMWNWbﬁm%LW 5 x

HAmpesarisasmareissRIEAdpwereteireiadcsiicriragoysleinto CB17

e kg A e cultpauert snsyianadl edien of

5WeGkg of U1-53 and U1-59, the equivalent volume of PBS or Dacarbacin

(S ERTA gk PRErEarRr e EEd Fahigid ST #8331

SRREBRACRRBASSDITCHSTGHEN BHOGEAGHT GV WESRA GEGBBATIKY.
ACCTAC

TACAACCCGT CCCTCAAGAGT CGAGT TACCATAT CAGTAGACACGT CTAAGAAC

[€dian tumor volumes from each treatment group are shown in Figure
ﬁﬁ%ﬁ&lﬁ GACﬁ'P CITGIGACT CL‘CCL‘CXBAOACGB@CGTP GITATTACTGT GI'JGg

MEAGATmMinistration of the antibodies of the invention resulted in growth

%&e@%ﬁépwﬁlﬁéTﬁm hE6£>Y Meshis RQaRiat(stitalé GiHat the

g diemef| toDMURRKRS IR RRFTIALTHGS Ve ARsHE hararsuticRsiential
%?&W&Kwﬁb&f}%{r g%g\! -8 3ssing cancers.

GATGACTCA CACCCCTGGAGAGCCG

GCCTCC
LR RTESET T AGT CAERETES HBATA TR P TE Zolon

dACInOrh A e ACEKRESGRPAIGECT CCACAGCTCCTGATCTATTTGGEGT TCTAAT
CGEECC

TCCGGGGT CCCTGACAGGT TCAGT GGCAGT GGATCAGGCACAGATTTTACACTG
A2d human colon carcinoma cells were suspended in medium with 2:1

ratio of Matrigel to a final concentration of 10 x 10° cells/ml. 0.2 mi of cell
suspension were injected s.c. into the right flank of 4-5-week-old CD1 nu/nu

mice. A total of 95 mice were used.
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AGCAGAGT GGAGCCTGAGGATGT TGGEGATTTATTACTGCATGCAAGCTCTACAA

ACTCCG CTCACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA 8 Li ght
WE@hEi707Peot ei n: PCT/EP2006/012632

DI VMTQSPLSLPVTPGEPASI SCRSSQSL L YSNGYNYL DWYL QKPGQSPQLLI Y

LGSNRA

SGVPDRFSGSGSGTDETLKI SRVEAEDVE YYCMQALQTPLTFGGGTKVEI K

Anti body Ul-38 9 Heavy Chain DNA:

CAGATCACCT TGAAGGAGT CTGGT CCTACGCTGGTGAAACCCACACAGACCCTC

TG TOER 9 FRAEOT 2T SiRRELAoCRA ek BPd dTREUDRY 5GHPSs The

tmﬁt started on the same day. Duration of treatment was 29 days. Upon
GGECCCTGGACTGECTTGCACTCATTTATT TGA %A
wm@@uomfzwmﬁw@é@reﬁcwr@@f@owmm wergccollected 3 hours

Jfec Sdrtstiatioh by GEAFRSNCT He it re Wrbre st frdPen (Erit \Répt at

\J

-B0CCTTACAAT GACCAACATGGATCT TGT GGACACAGCCACATATTACTGIGTA
CACAGA

GACGAAGI TCGAGEGT TTGACT ACT GGGGCCAGGGAACCCT GGTCACCGTICTCC
THefollbWirg eentreBal profbesl evds carried out:

Q TLKESGPTLVKPTQTLTLTCTFSGFSLSTSGVGVGW RQPPGKALDWLALLT Y
VNDDKR
KS MR VRIA T4V HRPIRYROFRAUC ek

CoRs Sipli | glbrt et piahan- iy Y
imﬁﬁﬁ@'ﬁ@erACT CAGTCTCCACTCTCCCTGCCCGI CACCCTTGGACAGCCG
GCCTCC

ATCTCCTGCAGGT CTAGTCAAAGCCTCGTATACAGTGATGGATACACCTACTTG
Trahient grou antnbody U1 -53, 25 mg/kg, twice weekly, intraperitoneal
TTTCAGCA CTCCAAGGCGCCTTATTTATAAGGT TTCTAAC
TGGGAC

R (ARG8T P ARG TSR AT
AGCAGGGT GGAGGCT GAGGATGT TGGGGT TTATTACT GCAT GCAAGGT GCACAC

ﬁ@%ﬁ} @%)@'AQ?%EEW%T%%EE%AH%&@%%I

DVWMI'QSPLSLPVTLGQPASI SCRSSQSLVYSDGYTYLHWFQQRPGQSPRRLI Y
KVSNWD

BeatmrptemusdThit kiupianrasily SOvveltisaivie Tiptaper9naR!
Anti body Ul-41 13 Heavy Chain DNA:

CAGGT GCAGCT GCAGGAGT CGEECCCAGGACT GGTGAAGCCT TCACAGACCCT G
Tigearedian tumor volumes from each group are shown in Fig. 17.

RO T T SR G ST OG5 COSTHST ARG ton

SAHA TR EAAI I GRRGRERETE T Wwheh ACUK 03 et ACATh OSGREAT had
ACCTAC

beemiteatedr et NOR R RRSI IR ARSI AT CAGT AGACACGT CTAAGAAC
CAGTTC

TCCCTGAAGCTGAGCTCTGT GACT GCCGCGGACACGECCGI GTATTTCTGIGCG |
BXAMBLE 24: Human anti-HER-3 antibodies inhibit lung cancer growth in

COEGAACT TGAGGGT TACT CCAACTACTACGGT GT GGACGT CTGEEECCAAGSS
CG GICACCGICTCCTC

Calu-3 human non-small cell lung cancer cells were suspended in medium
with 1:1 ratio of Matrigel to a final concentration of 5 x 10° cells/ml. 0.05 mi of
cell suspension were injected s.c. into the right flank of 9-week-old female
CB17 scid mice. A total of 60 mice were used.
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14 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSI SSCGYYWSW ROHPGKGLEW GY1 Y

WO'38%507%7028 PCT/EP2006/012632

YNPSLKSRVTI SVDTSKNQFSLKLSSVTAADTAVYFCARDREL EGYSNYYGVDV
WEQGTT  VTVS 15 Light Chai n £NA:
GACATCCAGATGACCCAGTCTCCAT GTCTGCATCTGTAGGAGACAGA
GTCACC

TR rCARERCY RIS RAREPENGERIRFIEACARACPRIFP 20 TR IR NG IKRUPS.

%\t started on the same day. The duration of treatment was 32 days.
GCCCCTAAGCTCCTGATCTATGCTGCATCCAGI TTGCAAAGT GEGEGTC
CCATCA

T PR S SRR LG4 CTCACCATCAGCAGECTG

GAAGATTTTGCAACTTATTACTGTCAACAGAATAATAGT CTCCCGATCACCTTC

GGCCAA  GGGACACGACTGGAGATTAAA 16 Light Chain Protein:

RBIVEOISESSIBHEVCDRVTI TCRASQAI SNYLNWQQKPGKAPKLLI YAASSL

QSGVPS

RFSGSGSGTDFTLTI SSLQPEDFATYYCQONNSLPI TEGQGTRLEI K

hGt cootigl group: IorHepesifichhumabNAgG: 25 mg/kg, twice weekly,

lﬁ@GTgCA GGT GCAGT CTGGAGCAGAGGT GAAAAAGCCCCGGGAGTCTCTG
@%r on

TCCTGTAAGGGT TCTGGATACAGCTTTACCAGCTACTGGATCGGCTGGEGTGCGC
CAGATG _ . . .
Tceatmenigroup@nibadydikPlatemekacimserrakheirienesiones!
AGATAC

AGCCCGT CCTTCCAAGGCCAGGT CACCATCTCAGCCGACAAGT CCATCAGCACC
Teeatment group antibody U1-7, 25 mg/kg, twice weekly, intraperitoneal
CTGCAGT GGAGCAGCCT GAAGGCCT CGGACACCGCCATGTATTACT GTGCGAGA
CATGAA

18 Heavy Chain Protein:

EVQLVQSGAEVKKPGESLKI SCKGSGYSFTSYW GWRQVPGKGLEWG | YPG
BRDHREdian tumor volumes from each control and treatment roue are
SPSFQGQVTI SADKSI STAYLQWSSLKASDTAMYYCARHENYGDYNY, L )
shesan inLFig. 18gAdninistratipnef thgaptibadies of Hee invention resulted in

G RO fog tpan oansaroRll lepg RARSRE SREREITShen

d to tumors that had been treated with the PBS vehicle control or
ATCACT Tgﬁ%&ﬂ)&ﬁ CAGAGCATTCGCCAGCTATTTAAATTGGTATCAGCAG
ngn-gpegitic human IgG.
GGGAAAGCCCCTAAGCTCCTGATCTATGCTGCTTCCAGT TTGCAAAGTGGGEGTC
CCATCA

- .
%%CTCIZTGTCAACAGAGTAAC%TTCCCC@TCACTTTC
GGOGGA  GGGACCAAGGTGGAGATCAAA 20 Light Chain Protein:

Hegapaancreatic BXPCS tuior Gells were Suspended fh medium with a 2:1
RieSIMridel kd bIdPioRtohiraisdoNGSPILITEEHSTMENK 0.2 mi of cell
suspension were injected s.c. into the right flank of 5-7- week-old female
BalbC nu/nu mice. A total of 100 mice were used.

The mice were randomly distributed into control and treatment groups. The
treatment started on the same day. The treatment duration was 27 days.
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Anti body Ul-43 21 Heavy Chai n DNA:
CAGGT GCAGCT GCAGGAGT CGEECCCAGGACT GGTGAAGCCTTCACAGACCCT G

wa GTIT028 PCT/EP2006/012632

ACCTGCACTGTCTCTGGTGECTCCATCAGCAGTGGTGGT TACTACTGGAGCT GG
ATCCGC

CAGCACCCAGGEGAAGGEECCTGRAGT GGAIIsI'GGGTACATCT ATTACAGTGGGAGC
ACCTAC ,
Titreilonir treatrTREGHet el WesARIAEA PUAGT AGACACGT CTAAGAAC
CAGITC

TCCCTGAAGCT GAGCTCTGTGACT GCCGCGGACACGECCGTGTATTACTGI GCG
MGBGEbntrol group: non-specific human 1gG2, 25 mg/kg, twice weekly,
AGAGAGAGA GTGGGATGATTACGGT GACCCCCAAGGTATGGACGT CTGEEEC

ONRBCACGGTCACCGICTCCTC 22 Heavy Chain Protein:

QVQLCESGPGLVKPSQILSLTCTVSGGESI SSGEGYYWSW ROHPGKGLEW GY1 Y
YSGSTY
TrepsnRsRImup\V@Ttitiadyrdl 13520 Tatsgatwive aresihrininanegicoes!
DWGEQG TTVTVS 23 Li ght Chain DNA:

GACATCCAGATGACCCAGI CTCCATCCTCCCTGI CTGCATCTGTAGGAGACAGA

Teeahnent group antibody U1-7, 25 mg/kg, twice weekly, intraperitoneal
ATCACT TGCCGGECAAGT CAGAGCATTAGCAGCTATTTACATTGGTATCAGCAG

ARG M B A5 g RGANESAGT FRAMETAICSTC

AGGT TCAGT GGCAGT GGATCTGEGACAGATTTCACTCTCACCATCAGTAGICTG

R e PR AL PRer ST AR A B PO NP RN i EaRE iRl

GGCGGA GGGACCAAGGTGGAGATCCAA 24 Light Chain Protein:

DI QVIT E\?\S%usrﬁgy volum!ag ror%(xélacSYcLAr{tlyt\Jy( %%%D %Aﬁ)r@e%\lt Fg';Aréﬁysa are

ﬁ%ﬁ&ﬂaﬁ%b@?ﬁ%ﬁ%ﬁ@@ﬂ@b@&%@%m@r@on resulted in
Antl " . 44 25 Heavy Ch| “ : .

@%@ﬁé&mm&%mwﬂ&&&%%w%%m

CAGATG

Thoanmbition of IHERS I lha Auman. pancréatic tumors Codld ‘a0 be

W O TP K&y ST CAS PR FirTEMCTH A BARGRCHMBAGENgrafts

\CEROGNEEASURSClved abore TS mise sredreatest withaebGrgatamnlaGl
OB ratihorty aps PSR RF IRAISI N PAR v S dhe Apti-HER-3

antibtayHER\-9 CiTdien niicet were treated on day 1 and day 4 and then

@Eivgg@\ég or?\é§§Pﬁ§ %n}%ass%ﬁegsaﬂ%ody@m % q<|%hEb|tlon of HER 3

@_ﬁr’ tiSAPEHERIAY L QASSLKASDTAMYYCARHEI ~YGDYNYWEQGTL
VSS 27 Light Chal n DNA:

GACATCCAGATGACCCAGT CTCCATCCTCCCTGI CTGCATCTGT GGGAGACAGA

Fiiec tinacs, yeers- hemogenized fn @ stondard RIPA kyffer with protease

iWAAGEs. 50 ug clear lysate was separated on a 4-20 % Tris- glycme gel,

transferred onto a nitrocellulose membrane and blocked in 3 % bovine
serum albumin (BSA). Immunobiotting was performed using an anti-pHER-3
antibody (antibody 21D3, Cell Signaling technology). An anti-actin antibody
(AB a-2066, Sigma) was used as a control.
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GGGAATGCCCCTAAACTCCTGATCTATGCTGCATCCAGT TTGCAAAGTGEGGTC
CCATCA

WRAHSTOTABT GGCAGT GGATCTGGGACAGAT TTCACT CT CACCAT QACIZRL2DAR (3 26 32

CAACCT
GAAGATTTTGCACT TTACTACTGTCAAGAGAGTATCAGT TCCCOGCTCACTTTC
GGCCGGA GGGACCAAGGTGGAGATCAAA WD 2007/ 077028

PCT/ EP2006/ 012632 28 Li ght Chain Protein:
ewxerassigrsnasasieieddnisnhanced gmikmingsaence (Amgisham

SHERE oS Piscataway D)Ko BASES Ase-FaRtyed it the Versadoc
2000 Imaying Bysten (BioRad,vleCuiesy GAYA:
ACﬁ%é&A&T%TGCAGTCTGXZX?IGA%TGAAGAAGCCIGXZXZCICAGTG

ng?&mm BROWAAIMERECI0 CAfeA @l rfinistrafid R FFHeCl R \anti-
HieRe®antiredy:Sitr6A phasrhendatiasai HER8ovas ordroastraelsctable.

AR Ao AP SR AR SPRRRR RS GRRNS ek cing
HERT3Ectivation in human pancreatic tumor cells.

ATGGAACT GAGCAGCCT GAGAT CTGAGGACACGGCCGTGTATTACTGTGCGAGA
TTTGGG

EXMMPCECeE ADSA GF ARCHERCS ArBbOdies Iof G G it (A

ACCC GICACCGICICCTC 30 Heavy Chaln Proteln:

a9@nt VOSGAEVKKPGASVKVSCKASGYTFTSYDI NVWRQATGQGL EVWWIBAWNPN
SGDTGY

AQVFQGRVTMIVWNTSI STAYMELSSLRSEDTAVYYCARFGDLPYDYSYYEW-DP
AGRHHER-3VT¥G &in begiseddndhe didgoostic of malignant diseases. HER-

B A A S e A ST G ATA G e
t%%ﬁmﬁmmﬁﬁ%émﬂ HERAB TWEIT 8455 \A the
reseARAdiEanesi G Tegtidcirme s aiagingr endcoradingeicsoliddumors,
dearhent gl Rregnesticrrieria for arolferative diseazes and, neopiasias
apgdskrmanagement in patients with HER-3 positive tumors.

GAAGATTTTGCAACTTACTACT GTCAACAGAGT TACAGTACCCCGCTCACTTTC
GGCGGA GGGACCAAGGTGGAGATCAAA 32 Light Chain Protein:

A DBECHDS B PRERGARiIdeHan A SbteY L NVWQQRPGKAPKL LI YAASSL
QSGVPS
RFSGSGSGTDFTLTI SSLQPEDFATYYCQQSYSTPLTFGGGTKVEI K

Btk e iyt sk Tbtian) e delaion f HER-
Jraniigen in a sample is developed. In the assay, wells of a microtiter plate,
Qiehad &9 il (Bt piete-d-d SBaSker tibite Prit 3 &liSGibed
foA\ee eiaTAF CGEi-adusCTUliy R b ThoRrddcralCai it dd\Calredied dgainst
TR PO AT b8 TenobiiRerbamibRA B YR RS2 ABRENE A TiibOdy
féf‘\@\%%f the HER-3 antigen that may be present in a test sample. The wells

are rinsed and treated with a blocking agent such as milk protein or albumin

to prevent nonspecific adsorption of the analyte.

Subsequently the wells are treated with a test sample suspected of
containing the HER-3 antigen, or with a solution containing a standard
amount of the HER-3 antigen. Such a sample is, for example, a serum



10

15

20

25

30

CAGITCTCCCTGCAGCTGAACT CTGT GACT CCCGAGGACACGECTGTGTATTAC
TGTGCA

WOCARGATOILCTACGATTTTTGGAGT GGT TATCCCTACT ACT ACGGTRITAROEGT A 2632

TGEEEC CAAGGGACCACGGTCACCGTICTCCTC 34 Heavy Chain
Pr ot ei n:

QVQL QOSGPGLVKPSQTLSLTCAI SCD/SSNSAAWNN RQSPSRGLEW. GRTY
YRSK64Y

SEDAY SYEGRIAT ISNDBTSKGRSCRNS TIREing e velsrof aorewstingy HER-3

NG oSN D P B kRl el RB AR R A the

té§iA&dfaple or standard, the wells are treated with a second fully human
ACCTGT TCTCCCCEGA S‘T ct-:T GGAﬁ (%

mateglenal anti-HER-3 antlbo e |nven on that is labell by
WWW@% GQ%‘P@%TM%%G@E%%QS a

%@A@@c&m&@%@éﬁ&m&ﬁﬁ&@%ﬁ@d a

sUAEBféAchromogenic substrate. The concentration of the HER-3 antlgen in

AGAGATTACTATGGT TCGGAGAGT TTCTACTACTACT
thectesh s @mcﬂm@mﬂc%cﬁewrﬁ@av%a stan ard Gurve
%@&Mﬁsﬁ'ﬂ%ﬁr S8 LRSS SSNSAAW ~W RQSPSRGLEW. GRT

YYRSI \ 4gqs WD 2007/ 077028 PCT/ EP2006/ 012632 _88

Y V VKSIfD\ 'E DT K : P é%ﬁ% YGSGSr Y

g o Judiar it o
GACATCCAGATGACCCAGT CTCCATCCT COCT GT CTGCAT CTGTAGGAGACAGP
GICACC

IRTepter TiacdetarmingsttiBaentiosacindissus 1Seetians de AEadoaffin-
m&%m&e ir: t d araffinized in_xylene for 2 x 5 min and then
CTATGI:TGIZAT TTTGCAAAGT GCGGTC

lgarated with 100% Ethanol 2 x 3 min, 95% Ethanol 1 min and rinsed in
A T SR S R AR Y TR AL GARAR 2 fRtin-
émBEAdIhg T kA EXDDASIAGY G PitdiieA G A SKIAGTT A@@Qﬁ'ﬁﬁ@@@@"ﬁﬂ'ﬁh or

38 Li ght in Prote
@W%@M@Wmﬁﬂ Mu@&%ﬁemef
\%@/ th or microwave oven for 20-40 m|n |n a e oge retrleval solution as

GIDFTLTI SSLQ:’EDFATYY
fantexaoiple \ 2N HCI3spluiien ypidnhOn DNhe case of an enzyme digestion,

R A A A B BT MR AR Syme

gmmm@ﬁmmmmawwﬁmme

GCCGCEEAAGGEGACT GGAGT GGATTGGGECATATCTATACCAGT GGGAGCACCAAC
AéAfRsing away the epitope retrieval solution or excess enzyme, tissue

sections are treated with a blocking buffer to prevent unspecific interactions.
The primary antibody is incubated at appropriate dilutions in dilution buffer
for 1 hour at room temperature or overnight. Excess primary antibody is
rinsed away and sections are incubated in peroxidase blocking solution for
10 min at room temperature. After another washing step, tissue sections are
incubated with a secondary antibody labelled with a group that might serve
as an anchor for an enzyme. Examples therefore are biotin labelled

secondary antibodies that are recognized by streptavidin coupled
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CCCTCCCTCAAGAGT CGAGT CACCATGT CAGTAGACACGT CCAAGAACCAGTI TC
TCCCTG

WORBTIGEAECT CT GT GACCCCCGCGGACACGECCGT GTAT TACT GTREXZAEMGAN 2632

GCGATT

TTTGGAGT GEBGCCCCTACTACTACTACGGTATGGACGT CTGGGGCCAAGGGACC
ACGGTC ACCGTCTCCTC 40 Heavy/®hain Protein:
QVQLQESGPALVKPSETLSLTCTVSGGESI SSYYWSW ROQPAGKGLEW GHI YTS
HasséPddish peroxndase Detection of said antibody/enzyme complex is

ASREVRR DY USURRIDOOM BrUie0e AN SR R,

OAGBTG)AG:TGBTG)AGTCTGXXXZTGAGBTGAAGAA@CTGXXIZCTOAGTG

CCTGGACAAGGGECT TGAGT GGAT GCGATGGATCAACCCTAATATTGGTGGCACA
AAGHAWich ELISA is developed to quantify HER-3 levels in human serum.

'E%TCAGM]’GB gAman monogA CCIA antlclg\'gﬁcgA g:gl’((,:l%éT usC%Aln the
ARSEddrieed differel\aodif<en Ghé HERTS MEIEWe and

MMWAA (orTbiorogy; Afot AexenanieceerArzamptsr Gr cHusEARA is
4 L Qe 0o

SRS AR I Ll Rt PR RO RB R BlRpaingeRurer

(0CGMNNaHCO;, pH 9.6) at a concentration of 2 pg/ml were coated on ELISA

W@é&ng%ﬁ&% IR ?%%%Amﬁat%s are trezgvg with
m@@@@éﬁ%@%@%@ﬂ%ﬂ BT Weeh QBOBT Grhiieidsal in

FﬁST toTthnaz26 T AcTbedaesTwerrarashest (Rasieme AT nTwveen 20
AR IS DU VB MRl Al R IRPEARETA T {lingmics.

mdléimatlon) are diluted in blocking buffer containing 50 % human

iﬂ I {es are mcubG{%;CAmm sampFAé overncph%g’gq °C,

-
ﬁ%&%ﬁ%@%ﬁ lﬁ%ﬂ"t—é—ﬂp\'ﬁﬁ W?IAFE ilaiﬁﬁated

deigctiomrastidiikR-3 antibody for 1 hr at 25 °C After washing, the p? tes are

BBt SNRRSRASIRAIR S - FHRCTAsNAE- SEREBREA ther
FEHRORN BRESERCLPWEY MWEWWMQLHLOEW Elekeloping

Antl body Ul- 50 45 Heavy Chain DNA: WO 2007/077028
)(lmapglpgmleraggn The reaction is stopped with 50 pl/well of

%Wm%@mﬁmaww The
ASHCEETATDOT Of CHER-GCEARYENCAGCAETGET GamMpIes AGTGaAATaed by
é;rr%gg%son to dilutions of purified HER-3 antigen using a four parameter
curve fitting program.

Staqing of cancer in a patient

Based on the results set forth and discussed under items A, B and C.,
through use of the present invention, it is possible to stage a cancer in a
subject based on expression levels of the HER-3 antigen. For a given type of

cancer, samples of blood are taken from subjects diagnosed as being at
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CAGCCCCCAGGGAAGGGACT GGAGTGGATTGEGTATATCTATTACAGT GGGAGC
ACCAAC

Wa 20ARTESBCT CCCT CAAGAGT CGAGT CACCATAT CAGT AGACACHICQIZRARIBAG 1 2632

CAGITC

1TCCCTGAAGCT GAGCT CTGT GACCGCT GCGGACACGGCCGTGTATTACTGIGC
GAGAGGG -79-

GGEGACAGTAACTACCAGGATTACTACTACTACTACGGTATGGACGTCTEEEEC
vﬁﬁé@@@tw HRIGrEg$io R CT ¢hd @iddeney abiArratRrariorisrpoints in

thedBeTapeutic treatment of the cancer. The concertration of e’ HER-3
(ARECHSINGER I
BREB PO VE S rboR Samiee e deter oG hat

s@éﬁﬁt@m@ﬁm@hmmummmﬁ@t@wmtmh a

RO RSP AR AR n Stk @Ralber RSt desreiRed under

|t‘éM§% and B. Us mP a population of samples that provides statistically

CTTGATCTCTGCTGCATCCAGT TTGCAAAGTGEGGTC
m@i@nt results for each stage of progression or therapy, a range of

WM@% RIEEHGAPM G T coRSiabréthardetéristic

dBAACATSIAgEBAAESIGAGIBACT GT CAACAGAGT TACACTTCCCCGATCACCTTC
GGCCAA  GGGACACGACTGGAGATTAAA 48 Light Chain Protein:

DI QUTQSPSSLSASVGEDRVTI TCRASQSI SI YLHWQRKPGKAPKLLIT SAASSL

IRfAIESto stage the ro ression of the cancer in a subject under study, or to

RFSGSGSGTDFTLTI EDFATYY YTSPI TFG(é?I LElI K
charagiesize the 5@5;[1@33&%,0 tﬁo a course tﬁerapy, a sample of

WW@W%%%WF tHEAERGdrttigen
preSEmdAChEeTENpIeds GietamunedATeGPNaeTRaiansccTdamedosaised

AR Al SRS CRBGERIRARRS A8 AN dls e cange so

iHARNASY correlates with a stage of progression or a stage of therapy
CCCTCCCTCAAGAGT CGAGT CACCATATCAGT AGACA CC%I' C%A%AC%A
igtentified in the various populations of diagnosed subjects, there prowdmg

wﬁgmmwmmmATTAdam&@T

TACTATGATAGTAGTGGT TATTACTTATACTACTACGCTATGGACGT CTGEEEC
ceel CACCGT i C B8 Il it fles of the

+
iwoeNYOn for treatment or prevention of hyperproliferative diseases
KSRVTI SVDTSKHQFSLKLSSVTAADTAVYYCARDSSYYDSSGYYLYYY A
MOVWGEQG  TTVTVS 51 Li gvht Chai n DNA:
@&%@%%ﬁ%@&m@%ﬁ%ﬁﬂﬂ GASHAg \TEH has
BN AISGoNSEAROACTAAGAER Y TS T AT AneiaT ganxesA taagghcramplex

ERTEP AR NERRAHE R MERCZ 0P MER-AcTOErS s Acfytipn or

éiiskidaton of HER-3 medlated signaling would lmpact all other HER famlly
Seoars and impair ool aignaling 1eading 10 & wide window of ther

memiers and impair cell signaling leading to a W|de window O herapeutlc
interventions and potential in combination therapy with other targeted

agents, biologics and cytotoxic agents. Thus, anti-HER-3 antibodies of the
invention can be used for treatment of certain hyperproliferative or HER-3
associated disorders, that are based on a number of factors as for example
HER-3 expression. Tumor types as breast cancer, gastrointestinal cancer,

pancreas cancer, prostate cancer, ovarian cancer, stomach cancer,
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ATCAGCAGCCTGCAGECTGAAGATGTGECAGT TTATTACTGT CAGCAATATTAT
ACTACT CCTCTCACTTTCGGECCCTGGGACCAAAGTGGATATCAAA 52

wae@hon78&ai n Prot ei n: PCT/EP2006/012632

DI VM QSPDSLAVSL GERATI NCKSSQSVL YSSNNKNYL AWYQQKPGQPPKLL|
SWASTR

ESGVPDRFSGSGSGTDFTLTI SSLQAEBOAVYYCQQYYTTPLTFGPGTKVDI K
Anti body Ul-53 53 Heavy Chai n DNA:

W Co\vER] giardcideder, Tithg Aancek; KrikeyEd fédr] Colon

caccaGreiredst caucT thyroraanger Arletdencanoasagiamadmetanema,
o B R G P IRESING MPERAKESSITA TASE e ARPRAT A RSt

pféfefdQd indications, but indications are not limited to those on the preceding

IW@%%%T%AAO owing groups -trpa ients w GﬁcéArTecﬁ%m e HER-3

TP A CAGRETICAGAGACGAGGACACGGCT GT GTATTACT GTGCGAGA
AGG WO 2007/ 077028 PCT/ EP2006/ 012632 - 90
GESEtarGeTioTaii ~

@%@%@[ E@kgﬁ’a&?‘ﬁ'ﬁ ‘Vg‘ ?RK/F%;R@I’EW VI SYI

oSSf’F@'BnYQ(WIthD%&stance to anti-HER-1 mAb or small molecule anti-EGFR
VKGRFTI SRDNAKNSL YLQVWNSL RDEDTAVYYCARDRGDFDAFDI WEQGTI | 'V
TvIRhibBYr |j ght Chai n DNA:

@%WTW@%@MRWm

ATCACTTGCCAGGCGAGT CAGGACATTACCAACTATTTGAATTGGTATCAGCAG

AR RS3 @ntibaries R RINERHPRNAY R URT RItRENAS A Aepgtharany

&GAEembination with one or more agent in a so called “combination therapy”.

AGGTTTCAGT GGAAGT GGATCTGCGACAGATTTTACTT T T
Sgid gombination therapy may incl %A buti-s not Ile?Ag% agecginsA Wwere

W@%@% {ANCACIABIRARGH RPN GEATHER3
GATTAAA 56 Light Chain’Protein:

z{bié%mgpssdsammmwmQBML NWQTGKJ&PGWKLIWG(MS’N"NOF
PP areSE R, B ARt IS AT B RIoRR P I ARy pistipRon design will
AMdreso thersPedtic Sfficacypas \A@Ii&dsithal‘dmmty to reduce the usual doses of

GATATTGTGATGACTCAGTCT GCC&;GI’ GCCG
therapies, as for example c emo- or radiation therapy. FAA

ATCTCCTGCAGGT CTAGT CAGAGCCTCCTGTATAGTAATGGATACAAGTATTTG

TCCGGGGT COCTGACAGGT TCAGT GGCAGT GGATCAGGCACAGATTTTACACTG
TéARIEtérmine the in vivo effects of anti-HER-3 antibody treatment in human

AGCAGAGT GGAGGCT GAGGA| Eil jcecein I ATTATT%A 8;6%’ é:r'[ ;%gCAﬁ:? rtain
SMBURAt F(’ifoﬁr?ibnwnh an effective amount of anti-HER-3 antibody of the
invention. At periodic times during the treatment, the human patients are
monitored to determine whether their tumors progress, in particular, whether
the tumors grow and metastasize.

A tumor patient treated with the anti-HER-3 antibodies of the invention has a
lower level of tumor growth and/or metastasis compared to the level of tumor
growth and metastasis in tumor patients treated with the current standard of
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DI VM QSPL SLPVTPGEPASI SCRSSQSL L YSNGYKYL DWYLQKPGQSPQLLI Y
LGSNRA

WGPDRIBESSGSGT DF TLKI SRVEAEDVGVYYCMQAL QT Pl TFGRETREEA086/012632

Anti body (Ul-55.1) 59 Heavy Chain DNA:
CAGGTGCA. GCTGCAGGAGT CGEGECCCAGGACT GGTGAAGCCT TCGGAGACCCT
GTCCCTC -81-

ACCTGCACTGI CTCTGGT GECTCCGT CAGCAGT GGTGGTTACTACTGGAACT GG

céAé:ﬁgﬁa eutics.
S GCCCCEAGGGAAGGGACT CGAGTGGATTGCGGTATATCAATTACAGT GGGAGC
CCAAC

AR AR S LR AR SFIACHACRERCAACAC

TCCCTGAACIZTGACIZTCTGTGACCCIZTCIZGGACACGCIZCGTGTATTACTGTGCG
T@d@@@t@&h@ﬂﬁM@@ﬁﬁ&@rR&ﬂ&@c&ﬁRﬁa@&@@&c&&Mﬁ% the

(508, ST SRIETECIE oo Mt s iacted ovr =
ceg@aBtamount of time with an effective amount of antn HER-3 antlbody

HRE I ol peile L SR g Caate

WMWWW@TW ‘adTictccatFEER-

%@tmwwm@m&a&%ﬂ&%&m@%ﬁ At

& iC? times_during the treatment the human patients or animals are
CACO %GGAAG(gGA GGATTGGGTATATCAATTACAGTGGGAGC
mmed to determine whether thelr tumors progress, in particular, whether

A IS (A GARTRRST CACCATATCAGT AGACACGTCCAAGAAC

TCCCTGAAGCT GAGCT CTGT GACCGCT GCGGACACGGECCGT GTATTACTGT GCG
AGAGAT

AoBNaameRtienleraTe RUING PRI AT HAdRrRel R EeAlARRLVith.

@%%r@ G oYl Wi_flﬁﬂ'acaﬁ@b&%awréat@isat bAIIHHER-3 antibody
GPGLVKPSETLSLTCTVSGGSVSSGGYYWNW PGKGE.EVI | GYI
cov@gates has a lower level of tumor growth and metastasis when

B Y s VAR ER SRin

thedtniertywlth - &7 .alter@eLihgiapyCh@ontr@NBM1-antibodies that may be
%ﬁgﬂ%&ﬁ%cée conjugaCtT S compr%%%@%%%s of
m@qm%ﬁmﬁﬁ_@%ﬁmﬁwwﬁﬂwWBﬁTﬁnore

SM@MGMG@@M@KIMW@CA@M@T@R@TW?O@GW@TA&?“WO'
e R PR AP R ARt S5 Gaapgates

AgwhpTiSing radioisotope linked to antibodies of the same isotype of the anti-
ﬂ%nt@éles %%GAmventlon BTIA%E'I%TL%Fca FhEHa the

ability to bind to HER-3 tumor antigen. Note: the control conjugates would

not be administered to humans.
GENERAL REMARKS
The foregoing written specification is considered to be sufficient to enabie

one skilled in the art to practice the invention. The present invention is not to
be limited in scope by the construct deposited, since the deposited
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ATCACCTTCGGCCAAGGGACACGACTGGAGATTAAA 64 Light Chain
Pr ot ei n:

WORMMITDBRE. SL PVTPGEPASI SCRSSQSLLYSNGYKYL DWYL QKPRESEL10M /Y1 2632

LGSNRA

SGVPDRFSGSGSGTDFTLKI SRVEAEDVGVYYCMQAL QTPI TFGQGTRLEI K
Anti body U -58 65 Heavy Chai82 bNA:
OAGBTG)AG:TGBTGBAGTCTGXXXBAG}?GTGBTCOA@CTGXBAC{BTCCCTG

e‘?‘%@hent is mtended as a sm&? illustration of certain objects of the
GCAGCGTCT GTAGCTATGGCATGCACT CCcC
|(m§mym and any constructs that are functionally equivalent are within the

SErpe A thid T b THEAEEE GF dalérarrbrdir dddahet'cnbtifiite an

AdPAISSIOHCHN At G Cwiptte A\ HEEAGINI - HeréipACandhTadC G\ icadéiste to
CTGTAT

eraiiaAhe raelies-et anyeiieetRidhenrertiendrakaing diesbesRode

is it to be construed as limiting the scope of th clalms to th
t@%TGX&TACTACTACGGTA O O ARG CCACT ©
specifedllusttalioss tlmwemamtspr otein:

QVQLVESGEGVWQPGRSLRLSCAASG-TFSSY GVHW/RQAPGKGL EW/AVI WYD
GSNKYY

THS VHERIGBISRONBISSTp VO RVNGRAERBA PIYECARIMAEL D@DV \Weafa rred

TT\&VS S 67 Li ght Chai n @@ he &gt ated by

tﬁ%@ﬁ%t S, | will be SR recnated however, that no matter how detailed
CAGCTATTTAAATTGGIT TCAGCAG

thadog#going may appear in text the invention may be practiced in many

R AR T W GRATRET TSR the
AT G G O G EAGARTEACT CTCACCAT CAACAGTCTG

GAAGATTTTGCAACTTACTACTGI CAACAGAGT TACAGT TCCCCGCTCACCTTC

%\eﬂ?‘ﬁ‘ SRS VOSERAGE SSehtfthhndhainmidd) eehd used in
(BPSEL SASVGDRVSI TCRASQSI NSYL NWFQRKPGRAPQL L | FGASGL

c@mgeion with the present invention shall have the meanings that are

Eéﬁﬁ%@?ﬁﬁ%@f%ﬁ%@g CHRBXS R T FRPER Féfeover, uness

@WWWW&W@ and
o dSeme shellAneturiedhrcengasT Gene by A APmISngaturs Hifized in

mon with, and techn|q1ges of, cell and tissue culture mol%cular

CGGAAGEEEETGA T TGGGGAAAT CAATCATAGT GGAAGCACCAAC
trlAtogg(cand protein and oligo- or polynucleotide chemistry and hybridization

SR AT AL ST AT CRT ARAASSI AP PAATTRS art
B CIICBHg U NCCaIeCE¥sdAFaCCrechaisman T AUNAT Collgaiusieotide
S eE A ISR RYR RS APHETEaTPA CfR9cTelefiEaporation,
I@f@'@ﬁdgg hhdticofeRictions and purification techniques are performed
GLLKPSETLSLTCAVYGGSFSGYYWSW ROQPPGKGLEW CGEI NHS

Mg to manufacturer's specifications or as commonly accomplished in
the art or as described herein. The foregoing techniques and procedures are
generally performed according to conventional methods well known in the art
and as described in various general and more specific references that are
cited and discussed throughout the present specification. See e.g.
Sambrook et al. Molecular Cloning: A Laboratory Manual (3rd ed., Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (2001)), which is



10

15

PSLKSRVTI SVETSKNQFSLKLSSVTAADTAVYYCARDKWI WY FDLWGERGTLVT
VSS 71 Light Chain DNA:

WORAOADCE2ECAT GACCCAGT CTCCAGACT CCCTGECTGT GT CTCT (806413 26 32
GCCACC
ATCAACTGCAGGT CCAGCCAGAGTGT T-l_s-gATACACI:T CCAGCAATAGGAACTAC
TTAGCT - -
TGGTACCAGCAGAACCCAGGACAGCCTCCTAAGCTGCTCATTTACTGGECTTCT
Wt&@ HABiH By TeRftesd/ B2 PRnidhcifdres ufliized in connection
GAATCCGGEGGETCCCT

CCGATTCAGTGGCAGCGGGTCT CAGAT T%A
withcand the laboratory procedures and techniques of, analytical chemistry,

S R O T B T o

des@Hbed:hlaelrenﬁ’rareelthbse well known and commonly used |n the art.
o Egg%?e[)c %éa/ljsé'segﬁéﬂs 8 % %%\élr‘n\{ga Sé\ly% &\@Y%F;%thﬁlyses

I ARz gathidft of
SHTAGE RS s o

nmmtsacAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTG
TCCCTC
ACCTGCACTGTCTCTGGTGECT CCATCAGCAGT GGTGGTTACTACTGGAGCTGG
ATCOGC INCORPORATION BY REFERENCE
CAGCACCCAGGGAAGGGCCT GGAGT GGAT GGGGAACAT CTAT TACAGT GEGAGC
ACCTAC

A TRETEREIOERAEMERIAL GROGHTYBAGRIS/ Pt e aTicnsapers.
teRCovcke\GETEARE TiseGinshatingdheceferaoees cied tAgreipaieshereby

B Rl R Y B SRS PRI SR8 e oaT CTGaaE0CARGES

ACCACG GICACCGICTCCTC 74 Heavy Chain Protein:
QVQLQESGPGLVKPSQILSLTCTVSGGESI SSGGYYWSW RQHPGKGLEWVENT Y
YSGSTY

YNPSLKSRVTI SVDTSENQFSLKLNSVTAADTAVYYCARGGTGTNYYYYYGWDV
WEQGTT  VTVS 75 Light Chai n DNA:

GAAATTGT GT TGACGCAGT CTCCAGGCACCCTGTCTTTGT CTCCAGGGGAAAGA
GCCACC

CTCTCCTGCAGGGECCAGT CAGAGT GTTAGCAGCAGCTACTTAGCCTGGTACCAG
CAGAAA

CCTGGCCAGGECTCCCAGGCTCCTCATCTATGGT GCATCCAGCTGEECCACTEEC
ATCCCA

AACAGGT TCAGT GGCAGT GGGT CTGGGACAGACT TCACTCTCACCATCAGCAGA
CTGGAG
CCTGAAGATTTTGCAGTGTATTACTGTCAGCAGTATGGTAGCTCACCGCTCACT
TTCGEC GGAGCGACCAAGGTGGAGATCAAA 76 Light Chain

Pr ot ei n:

El VLTQSPGTLSLSPGERATL SCRASQSVSSSYLAWYQQKPGQAPRLLI YGASS
WATG P

NRFSGSGSGTDFTLTI SRLEPEDFAVYYCQQYGSSPLTFGGGTKVEI K

Anti body Ul-61




77 Heavy Chain DNA:
CAGGTGCAGCT GCAGGAGT CGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTG

wa SO T028 PCT/EP2006/012632
ﬁ_(l_ICTGCACTGTCTCT(ISTGTCTCGMFGAGCAGTGGTGGTTACTACTGGAGCT(IS
A?éé(_r?ﬁgCCAGGGATGGGCCT GGAGTGGATTGEGTACATCTATTACAGT GGGAGC
TACAACCCGT CCCTCAAGAGT CGAGT CACCAT AT CAGAAGACACGT CTAAGAAC
CAGTTC SEQUENCE LISTING

TCCCTGAAGCTGA
A rody U1 39GCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCG

%A%%%%% ﬁ@%ﬁ%ﬁ%ﬁ@%ﬁ Y

ATCTT
Yﬁb%?ﬁgg%w @ ﬁ&%ﬁé %{c
o avy Chain :
2 TH Sth DBroteins GCCTTCACAGACCCTG

éﬁ%ﬁm@mmmmsm PGKGLDWVSVIYE(%’I&{IZ\%

4 %@@E%@%@@ﬁ@%@e&@%}@mm
AGGTCAAGTCAGAGCCTCCTGCATAG’I‘AATGGATACAAC’I‘ATTTGGATTGG

a4 K ARG AT Ao A GACAABRACTIATAAGAAC

A@?@P@E‘TTCG@CGGAGGGACCAAGGTGGAGATCAAA
a T GEATAGCAGCT CGTCGAACTACGGTATGGACGT CTGGGGECCAA

MO POPEOFNI28R G ERARAE Y 0@ EBRPGOSPRLLFYLGFHRA
é_%%g{%@@@ﬁﬁ@ﬁﬁl RO MEvey v (R O RLOFeGITKVEST Y
NREQL kST SEDTSKNQFSLKLSSVTP. ADTAVYYCARDSESEYSSSSNYGA
5 ~ Hebi-4 @B&In DRMEVS 81 Li ght Chai n DNA:
GACATTHICAGATIBACERNERCT CEATCETTCCTAARC TCUATEHET ACTGACATIRGA
AT\@é(ﬂﬁ‘ACTGTCTCTGGTGGCTCCATCAGCAGTGGTGGTTACTACTGGAGCTGGATCCGC

ATEACICICECHABE
AA‘AO@KICCGTCCC’I‘CAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC

COCACEECCTRAABCIUGEGRACT AFEAC T OERICEA|
CEATER CTGGAACTTTACTACTACTACTACGGTATGGACGTCTGGGGCCAAGGGACCACG

AGBTATCAGTEIIAGT GTATCTGGGACAGATTTCACCCTCACCGTCAGCAGTCTG
6 CAREECY Chain Protein:
GARGIITS BT R TG T AT ISR AR RO AR B AR E S ERET T
CORREIK S REELSACE ARG T PEa ST EANA VS SCARDEfit ' CH AT PO ERT 1T
; DIVOKA Q%I;’IEEES[@\%VGDRI Tl TCRASQTT SSYLNWYQQKPGKAPKLLI YAASSL

R R R R LR Koo
ATCTCCTGCAGGTC’I‘AGTCA AGCCTCCTGT GATTGG

TACCTGCACGAAGCCAGGGCAGTCTCCACAGCTCCTGATCTATTTGGGTTCTAATCGGGCC
TCCGGGETCCCTCGACAGETTCAGTCGCAGTGGATCAGGCACAGATTTTACACTGAAAATC
AGCACAGTGGAGGCTCAGGATGTTGGGATTTATTACTGCATGCAAGCTCTACAAACTCCG
CTCACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

8 Light Chain Protein:
DIVMTQSPLSLPVTPGEPASISCRSSQSLLYSNGYNYLDWYLQKPGQSPQLLIYLGSNRA

4GVPDRFSCGSGSGTDFTLKISRVEAEDVGIYYCMOALQTPLTFGGGTKVEIK

Antibody U1-38

9 Heavy Chain DNA:
CAGATCACCTTGAAGGAGTCTGGTCCTACGCTGGTGARACCCACACAGACCCTCACGCTG
ACCTGCACCTTCTCTGGETTCTCACTCAGCACTAGTGGAGTGCGTGTGGGCTGGATCCGT
CAGCCCCCAGCGAAAGGCCCTGGACTGGCTTGCACTCATTTATTGGAATGATGATAAGCGC



Anti body Ul-62 (2.9.1) 83 Heavy Chain DNA:

GAGGT GCAGCT GGTGCAGT CT GGAGCAGAGGT GAAAAAGCCCGGGCGAGICTCTG
WOANGNDT028 PCT/EP2006/012632

'éggA% AAGGGT TCTGGATACAGFE T FACCAGCTACT GGATCGGCTGGEGTGCGEC

ACIGAIITIAICSAAA(Ixxil GGAGT GGATGGEEGATCATCTATCCTGGTGACTCTGATACC

AGCCCGTCCTTCCAAGGCCAGGTCACCATGTICAGCCGACAAGT CCATCAGTACC

CCEAACCCCATCTCTGAAGAGCAGGCTCACCATCACCAAGGA LAL(,TLCP.AAMLL,AL;(: e

CTGBAGTR CEPACAEERAEATITAT T AT T AG
ACB@EEEAGTTCGAGGGTTTGACTACTGGCGCCAGGGAACCCTGGTCACCGTCTCCTCA

1 GOEFERARATTIACBPAGAT CACGOGT GATCGAGACGT OCT GGEEOCAAGEEACC
ACGENXESACUTFETQUIT T8AF 1955 zT SGYGT FTIBO5F GRATDA ALY

EV@E VQBGAEVKKIPCESIRIVG RORRE

1DSDIRYt Chain DNA: &&WY %G

égﬁmwc“m“gsmm@@ﬂ S v L Rl

S S DTN
@ﬁﬁGGTCCCAGACAGATTCAGCGGCAGTGGGTC AC
T OO AR P REABS P TAT AR TR R SRS

(jxgmﬂﬁ@CTTCGGCCAAGGGACACGACTGGAGA

' @@@TQSPLSLPVTLGQPASI%%E%%W@%

AT
AHWPITEFGOG
ﬁw&w&W%&&T&g CACCATCAGCAGA
%ﬁ”r GTGTATTACTGTCAGCAGTATGGTAGCTCACCGTGCAGT
r &P@?’%GC

CLEACRI ARG BRdelr@bh cxEhatdraTcccTe

P
3¥a ATCAGCAGTGGTGGGTACTACTGGAGCTGGATCCGC
E‘A@fg;’ MRIC gﬁvﬁ%@% AWK QKPERABRRII YCARS
DRE% CABCE AGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
ARG ;@% X CSSRESF CRGTHEEIdSAGAGAT
A o ; A&‘F&MC@&@%B@@N&GGACGTCTGGGGCCAAGGGACCACG
e? { ea A GI'CGEGECCCAGGACTGGT GAAGCCTTCACAGACCCTG
1{ Yy Chain Protein:
T - ot GG EGET §33CT AT CAGRACT ST GAPTITFACTGRASETTG

5k KSRVTISVDTSKNQFSLKLSSVTAADTAVYFCARDRELEGYSNYYGVDVWGQGTT
GGGECCTGCGAGT GGATTGGGTACATCTATTACAGTGGGAGC
1§C(EE ﬁ:t Chain DWA:

R ARSI CAGCAGTCRAGTTACCATAT GG TATACACEHSHSACANC
CACEEEQCTTGCCGGGCAAGTCAGGCCATTAGCAACTATTTAAATTGGTATCAGCAGAAACCA
T CCGEANCT CAGCECTETRACTBCCEIBGEACACTIICCEIAGTAT
AGAGEErCAGTGGCAGTCCATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAGCCT
GATRACCATITTT LGGASTOCT AT FGATPACTEXISCCAISARATISEFERTT
ACGEE-ACHECTEA @8 TMgavy Chai n Protein:

1VQIQESCREAIYKPSPELSE TCTVSGGESI SSCDYYWSW PGKGLEW GYl Y

YSGSHNTQSPSSLSASVGDRVTITCRASQATSNYLNWYQQKPGKAPK LIYBAASSLQSGVPS

YNRSIS RERETD SUDTSKMIIFESE KD S SRR PATIRSARRBYDFWEGYFDYWEQ

GTLVTV ss WO 2007/077028 PCT/ EP2006/ 012632 GYFD
Antibody Ul-42

17 Heavy Chain DNA:
GAGGTGCAGCTGGTGCAGTCTGGAGCAGAGGTGAAAAAGCCCGGGGAGTCTCTGAAGATC

TCCTGTAAGGGTTCTGGATACAGCTTTACCAGCTACTGGATCGGCTGGGTGCGCCAGATG
CCCGGGAAAGGCCTGGAGTGGATGGGGATCATCTATCCTGGTGACTCTGATACCAGATAC
PGCCCGTCCTTCCAAGGCCAGGTCACCATCTCAGCCGACAAGTCCATCAGCACCGCCTAC
CTGCAGTGGAGCAGCCTGAAGGCCTCGGACACCGCCATGTATTACTGTGCGAGACATGAA
AACTACGGTGACTACAACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA

18 Heavy Chain Protein:
EVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIGWVRQMPGKGLEWMGIIYPGDSDTRY

SPSFQGQVTISADKSISTAYLQWSSLKASDTAMYYCARHVNYGDYNYWGQGTLVTVSS
1.8 Light Chain DNA:



-94 69 Light Chain DNA:
W &ACATC%ZASGATGACCCAGT CTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
0A0T PCT/EP2006/012632
ﬁ$2ACCTCT TGCCGGEGCAAGT CAGCGRITAGAAATGATTTAGGCTGGTATCAGCAG
%GCCCCT AAGCGCCTGATCTATGCTGCATCCAGTI TTGCAAAGTGCEEGETC
AGGT TCAGCGGCAGT GGATCTGGGACAGAATTCACTCTCACAAT CAACAGCCT
T
CA@S:@_TCCAGATGACCCAGTCTCCATCC’I‘CCC’l‘GTCTGCATCTGTCGGAGACAG‘CPE@TCACCG
GAAGATTTTE COARCITATRAETGIUTACKECAT IR AETIHAEES AEA
GOGEAY ACCERAGEALGSTCENPICARIE 607 T TGRE A B AFRC P ot e
DI QM ERESEEASVGORETETFERRSELT TOISE ’ﬁfé’é&ﬁ%%c%
@@AR‘;‘ATTTTGCACTTTACTGCTGTCAACAGAGTAACGGTT CCGCTCACTTTCGG
RFSESGSRGREFTACRGABLAZREDFAT Y'Y CL QHNGYPWI FGOGI
2@ntiiigbdychidia 72@tekeavy Chain S_INA: ELK
CAGETIEAGSTEBACCROTIEEORELS W@W‘FW&R &
TCEEIGSGTDFTLTISSLQPEDFALYCCQ SNGSPLTFGGGT K G
ACCTGCACTGTCTCTGGTIGGCTCCA
ATeoady UL 43 TCAGCAGT GGT GATTACTACTGGAGCTGG

2 CAGEACLCCASDLANBEGCCT GGAGT. %ATE%F &%‘g\g AL TACAGTSEEARC

A(]CK@@TGCAGCTGCAGGAGTCGGGCCCAGGACT

TYVBAﬂEﬁQBgT@Iﬁ?ﬁ@ﬁ9@§g§f@Eﬁg%ﬁﬁ%@gggﬁ%ﬁg@%gﬁ;@CTGGAGCTGGATCCGC

C)MQKGQQCCCAGGGAAGGGCCTGGAGT

T CaRTEXACET X ECTETASTH ACGTCTAAGAACCAGTTC
AGA@‘GAAGCTGAGCTCTGTG%@%%@%@?@@%

CATEAGKSAFRFASISER %ﬁﬁlﬁ%&(&f}&]\&GTATGGPxCGTCTGGGGCCAAGGG
ACEESFECCCEERT R 95 Teavy Chain Prot ein: eere

2
O e T S S5, SO B ARG b v
YNBEE WFW§M§E%%§W@§XW&%@?¥%@E%

2%@?‘5 5S, 93, Li ght Chain DNA
@f L OAT G T CRET I GTIBTATARGTACERGACATA

_F%%g@%@@%gﬁg@gﬁpAGAGCATTAGCAGCTATTTACATTGGTATCAGCAGAAACCA
, CAGSACATCFOCANAT ATTTFARGCTIGGTATTGETAG

SAAA
ﬁ ‘ CAGTGGATCTGGGACAGATTTCACTCTCACCATCAGTAGTCTGCAACCT
FETARCRTREAT COACTTTQTASAGIEEOE

ECAGESEAT CTGEGACAGAAT TCACT CTCACAATCAGCAGCCT
ST,5ASVGDRVTITCRASQSISSYLHWYQQKPGKAPKLLIHAASSLOSGVPS
AlJACTEFETACABEAT AAIEGKTACCCGT GGACGTTC
= CCAAGGTGGAAATCAAAC 94 Light Chain Protein:
QUEQSRESIHSABVGDRVTI TORASQDI RNDLGAWYRQKPGKAPKRLI Y- AASS

25Q8YRP chain DNA:
RF%@%@@@@H@@SE@@MM@EWM@@@@%@?@RTGMGATC
AntqideedyaldtedT @B CHEEAFCTHEIGTA BRIRCTGGATCGGCTCCGTGCGCCAGATG
CAGGECEAGRECOAGRACTTREEEEACEALTRECTEFAGELTFE O,A
TCGGECCGTCOTTCCAAGGCCAGGTCACCATCTCAGCCGACAAGTCCATCAGCA

CTGCAGTGGAGCAGCCTGAAGGCCTCGGACACCGCCATGTATTACTGTGCGAGACATGAA
AACTACGGTGACTACAACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA

26 Heavy Chain Protein:
EVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIGWVRQMPGKGLEWMGIIWPGDSDTIY
SPSFQGQVTISADKSISTAYLQWSSLKASDTAMYYCARHENYGDYNYWGQGTLVTVSS

27 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTGGGAGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGAGCATTCGAAGTTATTTAAATTGGTATCAGCAGAAACCG
GGGAATGCCCCTAAACTCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTCCCATCA
AGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCT
GAAGATTTTGCACTTTACTACTGTCAACAGAGTATCAGTTCCCCGCTCACTTTCGGCGGA

GGGACCAAGGTGGAGATCAAA




2$CT GCACTGICTCTGGT GGCTCCATCAGCAGTIGGTGATTACTACTGGAGCT
W?C%@ﬁg@mmm C-IBAGE;I' _IGGATTGGATAOATCT ATTACF@WMZ%Z
&&A?%CCGT CCCTCAAGAGTCGAGTTACCATATCAATAGACACGT CTAAGAAC
léiijGﬁﬁ(XITGﬁ(X?TCTGH(%K?TGCIIIIXBACA(IIIIIETGﬂﬁﬂTVKZTGﬂ(IXS
2 SATEACSATEE A TERARTGGT TATTTTGACTACT GGGECCAGGGAACCCT
ACGCEH@ro SECET s @B R HTACHA TIFER AY PRELRF FENAPKLLIYAAS SLQS%;JSF
§%§§§$§§E§@@bw%$¥13§LQREDEKN&XQ@SFE§§§9?9§Q§WKE§3436¥K3_EVW(?ﬂ Y
YNRSE KSERWT {81 BIRSKNQFSLKLSSVTAADTAVYYCARADYDFWAT
2@%\5(?&0’ Chedn9ONA: ght Chai n DNA: CYFDG
ECCAGATTACTRAGT CIGCAG B PR PEPATELIRT &
G TSRS

Gr CK@@GCAAGGCTTCTGGATACACCTTCACCAGTTATGATATCAACTGGGT

AT GAGTTEOCGECECCANE Ll’-‘-'-‘.'.-“i"
AAMTETACCTGTTCCAGGGCAGAGTCACCATGACCTGGAACACCTCCATA AGCOTA

GCGASAGECTB ARG ICETAIC FEA AR EA
CCIGKEQTCCCGTATGACTACAGTTACTACGAATGGTTégéﬁ%ggﬁggggggﬁggﬁgigggﬁg:
AGGTTIBACEIICATT GGATCTGGGACAGAAT TCACTCTCACAATCAGCAGCCTG

o it
G i b e
3@%%%§&§%§M‘Wl TCRASQDI PNDL GAWYRQKPGKAPKRLI YAASSL
RF SASHRGER CAGTCTCEATY TGTCTGCATCTGTAGGAGACAGAGTCACC
AnPTEAT GE%?C;LA@ ,.?i Aaf'i‘ AT %M%%E\WﬂdﬁGAGACCA
; TTGCAAAGTGGGGTCCCATCA

CA AL ETRASEALS AT T A’"
TC@@Q-%Q-CATG A SFRA LS R AGE T GRACRGTACARAGAERETE

C AGAGTTACAGTACCCCGCTCACTTTCGGCGGA
ACEREN gf@i@ﬁw BT R CEAGT GET AT TACTACT GGAGCT GG

EE%I:%&%\L PEDFATYYCQQSYSTPLTFGGGTKVEIK
GICGACTTACCATATCAGTAGACACGTCTAAGAAC

Ul-46
AT CTGT GACT GCCGCGGACACGECCGTGTATTACTGI GCG
ACAGCTGCAGCAGTCAGGTCCAGGACTGGTGAAGCCCTCGCAGACCCTCTCACTC
L ACGALE T T 3 CCACI G T A TTT GACEACTGEEBIIAGGENGEETHST
ACT & oo Fed &l At O e ARY:eChaG TR ABEALASIAATACAGGTCCAAGTGGTAT
QUG SR EE MR T b EICECTASCESI 1BSCOVAS P ROAPERGION €34 Sy
:ﬁi%%&%&CTC%;TGCA%CTGAACTCTGTGACTCCCGAGGACACGGCTGTGTATTACTGTGCA
I, ST E i S T SHNCESE KT SV TP A ETACT BAFRIDEORAISE LR B
GTlMAMcr882ddEIrchegiuicTGhed N DNA: i
3PAGATCEARATAGEEAGTCTCCATCCTCCCTGI CTGCATCTGT AGGAGACAGA
CﬂTé%@ibQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPSRGLEWLGRTYYRSKWY
NDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCARDLYDFWSGYPYYYGMDVWG

QGTTVTVS

Antibody U1l-47

35 Heavy Chain DNA:
CAGGTACAGCTGCAGCAGTCAGGTCCAGGACTGGTGAAGCCCTCGCAGACCCTCTCACTC

ACCTGTGCCATCTCCGGGGACAGTGTCTCTAGCAACAGTGCTGCTTGGAACTGGATCAGG
CAGTCCCCATCGAGAGGCCTTGAGTGGCTGGGAAGGACATACTACAGGTCCAAGTGGTAT
AATGATTATGCAGTATCTGTGAAAAGTCGAATAACCATCAACCCAGACACATCCAAGAAC
CAGTTCTCCCTGCAGCTGAACTCTGTGACTCCCGAGGACACGGCTGTGTATTACTGTGCA
AGAGATTACTATGGTTCGGGGAGTTTCTACTACTACTACGGTATGGACGTCTGGGGCCAA

GGGACCACGGTCACCGTCTCCTC

36 Heavy Chain Protein:
QVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPSRGLEWLGRTYYRSKWY



ATCégTCI:CCIII:AAGTCACIIIZATTAGAAATGATTTACII:TCI;TATCACIZAG
GBONNGBCCCT
w BOGRA AAGCGCCTGATCEQTGCTGOATCOAGTTTGOAAM@%&

éCAI;TTCACI:CIﬁAGTCIEATCTCIEACAGAATTCACTCTCACAATCA&ACI:CTG
GAAGATTTTGCAACTTATTACTGT CTACAGCATAATAATTACCCGT

GGACGTTC
SIGCCAA GGGACCAAGGTGGAAATCAAA 102 Light Chain Protein:
@%&%&VS Sk SASWEDRIT T ORASQEH FRINBY CAYGRKPERAPKRICYRRSSL
3 R S@SEBEHAR A LIMASSL QPEDFATYYCL QHNNYPWI FCOGT
An@AbmAuzTapzcn:@@rmawcccﬁ%%gm@mcm’f EoAtiEAGHGTCACC

m@@&mmmmmww&%%

TCxaaEKAAGCCCCTAAGGTCCTGATCTATGCTGCATCCAATTTGCAAAGTGGGGTCC

ACGEEEAGTEECTCTCT GOCT R FEAUTACTES AT TARCFAST SR T o6

AJQ%QE&ATTTTGCAACTTACTACTGTCAACAGAGTTACAGTACCCCTCGGA

BWW@%TT%TAMTUATTAMGM&
TACAABEERCOFUAACAGTCIE AR ARAE LA T RAGAAC
Xﬁg@?g 'gcli_AgCTCTGTGACTCI:CCIIISACACCII:CGTGTATTACTGTGCG
IGATHRACEATTEERTOYAAGTGGT TATT. ( CAGRGAASRGTRSTC

ACCBFGTCPECTEN CROATIRAGTUCRGACT .
%%G%mggﬁ .‘: “ AGCTGGATCCGGCQGCCC
AT B O T G ATIAGA AT THASCETIGBTATICAETAG

QVTAADTAVYYCAREAIFGVGPYYYYGMDVWGQGTTV

%WBFAWTCTAT@T&ATCCAGTTT&AMGTWC

CAGHGHAGT GGATCTGEGACAGAATTCACTCTCACAATCAGCAGCCTG

3 DNA:
o 325 JAETACECE CTACACOATAATEATEARTUCECIFRBGFTC
ofe % AT GABACATETAT AIHCACHGIGTCPEASIAERAC
% ASVEARYdd ATCRASQIGA RNDIOGIQORPTEINRAT AARASST
RE &;éég%igig%igggggﬁGGGTCA;%?TGACE;?S;;FACGTCCATCAGCACAGCCTAC
NFASE @xﬂa@g QEYELEXC qTAmEFG;ﬁ?ﬂ@GE@A@ A
2OOgé&H%GBﬁHdTEE@@@ﬁ/Cﬂ)A@mACG%TGW@@WGQQAAGS;?}:C

107, ddeavycddiarecToNA:
BAGREGASGRGCASAGE COGCCCCAGGACT GGT GAAGCCT TCACAGACCCTG

XF165B§VQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPNIGGTNC
CGl A GICR T OGTEOCT CRARTACEAGFARTERS P AT AT

ATCisfsus EEEERSS
43 Light Chain DNA:

GATATTCTGATGACCCAGACTCCACTCTCTCTGTCCGTCACCCCTGGACAGCCGGCCTCC
ATCTCCTGCAAGTCTAGTCAGAGCCTCCTGCTTAGTGATGGAGGGACCTATTTGTATTGG
TACCTGCAGAAGCCAGGCCAGCCTCCACAGCTCCTGATCTATGAAGTTTCCAACCGGTTC
TCTGGAGTGCCAGATAGGTTCAGTGGCAGCGGGTCAGGGACAGATTTCACACTGAAAATC
AGCCGGGTGGAGGCTGAGGATGTTGGGGTTTATTACTGCATGCAAAGTATGCAGCTTCCG
ATCACCTTCGGCCAAGGGACACGACTGGAAATTAAA

44 Light Chain Protein:
DILMTQTPLSLSVTPGQPASISCKSSQSLLLSDGGTYLYWYLQKPGQPPQLLIYEVSNRF

SGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQSMQLPITFGQGTRLEIK

Antibody Ul-50
45 Heavy Chain DNA:



5iégﬁ%gg?]:ﬁ(33E¥NACIBE(I:|CXEA(;TG(¥¥TTCI§3IA()XTCﬂ?¥TT¥¥:ﬁ(§TCI§3A(I:

w%ﬂﬁg@w CCCTCAAGAGT CGAéET TACCATATCAGT AGACACHHTITRRIGAGX W 2632
— 9_

1&;&;&&?%«33TC¥K33TCTCﬂTFMCTCIX]ECEI¥¥3ACEIX]33TCﬂVNTTA(ﬂTSTCIIS

GACGACGGTATGGACGT CTGGGEECCAAGGEGACCACGGT CACCGTCTCCTCA

138 Heavy Chain Protein:

QVEL LSRG NSRSEIITSLIC T Y SRRSI TE ST E RS ROMEKG  EVRUSYL Y

Y SESINECACTGTCTCTGGTGGCTCCGTCAGCAGTGGTGGTTACTACTGGAGCTGGATCCGG

YNPSL OB SHET SHNOESLKICS SVTAA DT P T EXREDEEF AN A SPTU T

GATAITGA AT GACT CAGTGA : WEdg
GC@@@CAGTAACTACGAGGATTACTACTACTACTACGGTATGGACGTCTGGGGCCAAGGG
AT LI CECCAEGTECTAGETCAGAGCCTCCTGCATAGT AATGGATACAACTATTTG
46AMIS Sy Chain Protein:
TAGGTLOEAGAA GO BB SO R AE TN ROEP P AT EEERFCT RAT
CGREEEKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARGGDSNYEDY YYYYGMD GQ
TCOSBBST CCCTGACAGGT TCAGT GGCAGTGGA GGCA
AAADNFE Chain DNA: TCA CAGATTTTACACTG

AGONEA TG TEACLISET RIS I 3

ChEG A APE GICETAAGCTCTTGATCTCTGCTGCATCCA
eI B
memecmcwm%%ﬁﬁ%@%% : c%%@%%\(

SCYPRECHASESENPIFFRARE SRVEAEDVGVYYCMQAL QTPI TFGQGTRLEI K

4 . O g A . .
Wﬁ %WM@%PKLLISMS SLC%EGVPS
T REEFECSGTDFTLTIRSLOPE 10 Rt TCACAGACCCTG
ACCT GCA%;I' %’ECI GGTGECTCCATCAGCAGTGGTGATTACTACTGGAGCT GG

R o T oA T AT AT A TEIATRACAGTIGEEAEC

gﬁgﬁg@g@?ﬁgﬁﬁCATCAGTAGTTACTACTGGAGCTGGATCCGGCAGCCC
A CAGE TACGATAT GAGEAGAGACCTTAAGAAC

2 %G{%%AGTCACCATATCAGTAGACACGTCCAAGCACCAGTTCTCCCTG
' CACKHECEIGRAATACTGECG
AGTAGTGGTTATTACTTATACTACTACGCTATGGACGTCTGGGGCCAAGGE
EISGTTATTTTTGACTACT GGGECCAGGGAACCCTGGT

Conah GG LA 112 Heavy Chain Protein:
ESGRGE VKRSDT L SIFCTMSEEST SRGDNYMBWS ROMPGKGLBArSY Y

YNRESEESRVTI SVDTSKNQFSLKLRSVTAADTAVYYCARADYDFWSGYFDYWEQ

s OTLMRY ci9Snld:Li ght Chain DNA
GAGAT CEACATGRECEAGTICTROXTCCTRCCT Gl TECATECTCH
GFI_Z@@@‘QCTGCAAGTCCAGCCAGAG'I‘GTT‘I‘TATACAGC‘I‘CCAACAA'I‘AAGAACTACTTAGC’I‘
AT GACTJGCCRECRAASTBAGSRIIST TAKSAAT IRRT T TACISEE
AV&%@E@CGGGGTCCCTGACCGATTCAGTGGCAGCGGGTCTGGGACAGATTTCACTCTCACC

CGEAAGRCCTTAGOBRERENT TSHAT X I A CSAGTIPAEARRE I EEETC

CCATEACACTTTCGGCCCTGGGACCARAGTGGATATCARA

5 AGGER CABEEECAGESRNT CTGEGACAGAAT TCACTCTCACAAT CA G
O‘kaSPDSLAVSLGERATINCKSSQSVLYSS_NNKNYLAWYQQKPGQPPKLL q
GAAGHATRF FCEZRE PT AT A FE Y ACERR T RAT AT FACEEETaeACGTTC
GGCCAA GGGACCAAGGTGGAAATCAAAC

Antibody U1-53

53 Heavy Chain DNA:
GAGGTGCAACTGGTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGAGACTC

TCCTGTGCAGCCTCTGGATTCACCTTCAGTATCTATAGCATGAACTGGGTCCGCCAGGCT
CCAGGGAAGGGGCTGGAGTGGGTTTCATACATTAGTAGTAGTAGTAGTACCATATACTAC
GCAGACTCTGTGAAGGGCCGATTCACCATCTCCAGAGACAATGCCAAGAACTCACTGTAT
CTGCAAATGAACAGCCTGAGAGACGAGGACACGGCTGTGTATTACTGTGCGAGAGATAGG




114 Light Chain Protein:
" d[l)l QM %PSSLSASVGDRVTI TCRASQG R. NDLGAWQQKPGKAPKRLI YAASS
Qﬁﬂﬂv 28
PCT/EP2006
RFSGSGSGTEFTLTI SSLQPEDFAFYY¥CL QHNTYPWTFGQGTKVE! K 12632
Anti body Ul-15 115 Heavy Chai n DNA:
%%é&AGCTCIﬁACIBAGTCGGCﬁCCACIBACTGGTGAA&CTTC&SAGACCCTG
ACCTGCACTGTCTCTGGTGECTCCGTCAGCAGT GGTGGTTACTACTGGAGCTGG
ATESE T TCGATGCTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCA
5 CAGRCEREAGECAAGEEACT GGAGT GGAT TGGGTATATCTATTACAGT GGGAGC
A(E%E&IESGGGLVQPGGSLM,SCAASGFTFSIYSI»iI\MVRQApc;xc;LEzwvsa{ISssSSTIS{Y
ECGTPRAAGAGTFOSGECNSCAT ARCACT PERERERS TUTAREAAC
5 £AGERE MMRi300W:077028 PCT/ EP2006/ 012632 97
T CRC CANGETGACCE CTGTCATCICT CIGAC AR SECRAS AR TR AP FALT 6T
Cﬁ@éﬁ;‘éﬁ‘&'ﬁcmcCGAGTCAGGACATTACCAACTATTTGAATTGGTATCAGCAGAAACCA
GAZCALGRBEATACABOT AP CCTOGATCUTT PP AR P E R AEEEEIACEACA
ATHEGTEACEETITCETCRCEA GAGATAYTACEREFAT CAF AP CCTCCACCET
Q2 GERGRGLMKRSETASLTRCTSACETEAARYT T TSAE R PPEK
YSEBEBRCCACTGGAGATTAAA S HCEW&% Y
5 ¥ NRShKSEAT h SRSESKNOFSL KL SSVTAADT
WEQGHFESPS swssem&%C@h?QWYWJM%LB‘%\@gM&T%@I
%ﬁgﬁwwm@@@?@? BT P ETCT CCAGGERAAAGA
CPOECSTCAEXSCCAGT CAGA
R i A GTTTAAGCGGCAACTACTTAGCCTGGTACCAG

COFTRIROR F IR ENTER Sppecosscotoe
AWTGCAGGTCTAGTCAGAGE%CTCcigﬁmiﬂ
CRBACTSEEMSESAPR GTTCTAATCGGGCC
(;~|1-@@§GTCccrrGACAGGTTcE A%%%%E%ﬁ%%%%%EW
EPORGASHERSER TGCATGCAGGCTCTACAAACTCCG
%TT%% é% ATGATAGGT CACCGCTCACT
118 Light Chain

5 prIdtggF nCha:.n Protein:

LYSNGYKYLDWYLQK CQOSPQLLIYLGSNRA
g SR SRR T2

DRFS
e % %@ET T:ﬂg%LEEE\EIDEA\C/hY;FSQ\Sm?PLTFGGGTKVEl K
£

$XSGANKIZERCACABACCLT G

é&%ﬁQTGGTGGCTCCGTCAGCAGTGGTGGTTACTACTGGAACTGGATCCGG
b6 A TCACEAGT REFEATTATTACTEAECEIEG

QCFTCCCTCAAGAGTCGAGTCACCATATCAGTAGACACGTCCAAGAACCAGTTC
A AN F R CCACTHIGAT GBI AT TR T TACAGFCREGC

TAARCELLTEE T CAAGAGT CGAGT TACCATATCAGTAGACACGT CTAAGAAC

Chain Protein:

cAah
T, AT GO HACNBCEREXSLET
é%%%\ﬁxswm SYDTSKNQF SLKLSSVTAADTAVYYCARDRELELY YYYYGMDVWGQGTT
CCGATTTTTGCGAGT GGAGAGT TTGACT ACT GGGEGECCA!
ACCGIC  TCCTCA GCGCGAACCCTGGETC
Antibody (U1-57)

61 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCTGAGACCCTGTCCCTC

ACCTGCACTGTCTCTGGTGGCTCCGTCAGCAGTGGTGGTTACTACTGGAACTGGATCCGG
CAGCCCCCAGGGAAGGGACTGGAGTGGATTGGGTATATCAATTACAGTGGGAGCACCAAC
TACAACCCCTCCCTCAAGAGTCGAGTCACCATATCAGTAGACACGTCCAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACCGCTGCGGACACGGCCGTGTATTACTGTGCGAGAGAT
CGAGAACTGGAACTTTACTACTACTACTACGGTATGGACGTCTGGGGCCAAGGGACCACG
GTCACCGTCTCCTC

62 Heavy Chain Protein:
QVQLQESGPGLVKPSETLSLTCTVSGGSVSSGGYYWNWIRQPPGKGLEWIGYINYSGSTN

YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARDRELELYYYYYGMDVWGQGTT



120 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGESI SSEYYWSW ROHPGKGLEW GY1 Y
W SBZ0Y7028 PCT/EP2006/012632
YNPSLKSRVTI SVD_TSKNQ:SL KESBVTAADTAVYYCARGDYDFWSGEFDYWEQ
GILVTV SS Anti body Ul-20 121 Heavy Chai n DNA:
%?K]STE?FKJ:TCI?KI?KETCEfIIIIJM]EACTCEﬂC¥V¥3]:TTC¥K¥K3¥}]3TG
ﬁﬁ;:TCX:A(TTCﬂT:T(fTCIFTCII:TCIY¥TC$(Z:A(§TCI§TCISTT#K:TA(?TCIBACI:TCIS
CA CCCAGGGCGAAGGECCTCGAGT GGATTGEGTACATCTATGACAGT GGGAG
' U1-57.1
[CORNEAAGAGT CGAGT TACCATATCAGTAGACACGT CTAAGAAC
G GTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAGCCGGCCTCC
R COCCGESTRITAGIASIGEG
GAGATGCAGAAGCCAGGGCAGTCTCCACAGCTCATGATCTATTTGGGTTCTAATCGGGCC
: ACACLI S ECETTACBRCHACSTABTACBSAATESNEGETEC
T & e crAAGCEAXARTETICACOETGTCLITIG CA2RCAIE AVGT ACARM RTCCO
Pr 9t @I TCGGCCAAGGGACACGACTGGAGATTARA
6 ANV EESCREALYKRSECH1SL TCTVSGGS| SSGGYYWSW ROHPGKGLEW GYI Y
esﬁﬁa\stpLSLPVTPGEPASISCRSSQSLLYSNGYKYLDWYLQKPGQSPQLMIYLGSNRA
NRSEKSR ST SKNORSERE RSV AN A YR ETRROCERIBEESYGYGYYY
GNDV%G QGITVTVS 123 Light Chain DNA:
GAGATCEAGATGAOCCAGT CTCCATCCTCCCTGTCTGCATCT
6STHAGE Chain DNA: CTACHAGACAA
ATGACTEUCAGHUGAGT CHEGACKCLATEHIA T ;
TR
C

ANACEATGCAGCGTCTGGATTCACCTTCAGTAGCTATGGCATG
CEBAMAGUTCCTAPIRET CEUA T IBTA ISR AR RN AT
CQAEGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTC AAGAACA

AGSTTEASTBEARSTIECATESCEAEAIAGA @J‘Fﬁ
i GGACGTCTGggIgEﬁé‘A GGA%%&G

CATGOCTTGACTACTACTACGGTAT
GARBATATTGCAACATATTACTGT CAACAGT GTGATAATCTCCCTCTCACTTTC
G PR ERIH BT b el R,
Pr 1SYKGRFTI SRDNS KNTLYLQMNSQ Anfé emtvw@BET@R@E N
[ﬂt»ﬂngSSLSAsngRVT|TCKPSQD|S|r|LN?lYQQKPGKAPKLL|V

67 pLighf, £heiApaN
gm&ﬁ‘éﬁ A WCATCTGTAGGAGACAGAGTCTCC
AREBRSITEGG5E6Y Ve LRl nigkoiivt ke anceea
O@@%ﬁi Yor AR R dNAT PG CAAAGTGEEETCCCATCA

TAGEFECA AL AR AT St LAAGCEAHGACAEAHECCT G
A T&AC}ACAGAGTTACAGTTCCCCGCTCACCTTCGGCCAA

=@ G BT CCAT CAGCAGT GGT GATTACTACT GGAGCTGG

AR T AT AT T ACATCDATIFAGAGTEGEASC

GTDFTLTINSL PEDFATYYCQQSYSSPLTFGQGTRLEIK
CAAGAGTCGAGT TACCATATCAGTAGACACGTCTP. AGAA

A‘%ﬁ CAGCTACAGCAGTGGGGCGCAGGACTGTTGAAGCCTTCGGAGACCCTGTCCCTC
ACCTGCGCTGTCTATGGTGGGTCCTTCAGTGGTTACTACTGGAGCTGGATCCGCCAGCCC
CCAGGGAAGGGGCTGGAGTGGATTGGGGAAATCAATCATAGTGGAAGCACCAACTACAAC
CCGTCCCTCAAGAGTCGAGTCACCATATCAGTAGAAACGTCCAAGAACCAGTTCTCCCTG
AAGCTGAGCTCTGTGACCGCCGCGGACACGGCTGTGTATTACTGTGCGAGAGATAAGTGG
ACCTGGTACTTCGATCTCTGGGGCCGTGGCACCCTGGTCACTGTCTCCTCA

70 Heavy Chain Protein:
QVQLQQWGAGLLKPSETLSLTCAVYGGSFSGYYWSWIRQPPGKGLEWIGEINHSGSTNYN
PSLKSRVTISVETSKNQFSLKLSSVTAADTAVYYCARDKWTWYFDLWGRGTLVTVSS

71 Light Chain DNA:
GACATCGAGATGACCCAGTCTCCAGACTCCCTGGCTGTGTCTCTGGGCGAGAGGGCCACC
ATCAACTGCAGGTCCAGCCAGAGTGTTTTATACAGCTCCAGCAATAGGAACTACTTAGCT
TGGTACCAGCAGAACCCAGGACAGCCTCCTAAGCTGCTCATTTACTGGGCTTCTACCCGG



GATTACGATTTTTGGAGT GGT TATTTTGACTACT GGGGCCAGGGAA
ACCGTC TCCTC 126 Heavy Chain Protein: CeeTesTe
W%@@&VKPSQT LSLTCTVSGGSI SSCDYYWSW ROHPGKEL WP 18Y6/Y1 2632
—_ 9 2 —

YNPSLKSRVTI SVDTSKNQFSLKLSSVTAADTAVYYCARA YWEQ

GILVTV S 127 Light Chain DNA: PYDFVBGYFD

GG_IA_\E:;AA'CI':EOAGATGACCOAGT CTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA

ATCAGTE R FEEEAACT CAFACATTTAGAAATCATICPAGGCOTGCT ATUGBCAG
CAGCCTGCAGGCTGAAGATGTGGCAGTTTATTACTGTCAGCAATATTATAGTACT

G AACGEET AR EIANTEETIACATECCGT TTGCAAAGT GGGGTC

76%.-5% Chain Protein:
AGHT R /A SRSIERACTCRAT N GBEASAGAATITREACACTIONEARIREACTAGEER G
CAGESTPDRFSGSCSGTDFTLTIS SLOAEDVAVY YCQQYY STPRTFGQGTKVEIK
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGT TACCCGTGGACGTITC
CEXLABoaSERACLAAGGT GGAAATCAAAC 128 Light Chain
7Br @da@kyNChain DNA:

DI MEQEPSIITEASYEORYIS CRCRASEON FAIAEIIFXIKPCIGRRRT FNZHASRL

QSRS CACTGTCTCTGGTGGCTCCATCAGCAGTGGTGGTTACTACTGGAGCTGGATCCGE

RFEGERGEEETERTAAGGSCUREORATANECECMIBY) PRCACCTAC

AnTAdnAdycGIDCQQcABngyggﬁ@yTQ§q§pth§quGACAc CTGAGAACCAGTTC

ARG A T AR T ACT e R S C o A G ELEEF eI A ALY S/ %@
TCEEEKCTGGAACCAATTACTACTACTACTACGGTATGGACGTCTGGGGCCAAGG ACC
ACCTGTACTAICTET GGT GGCT CCATCAGCAGT GGTGATTACTACT GGAGCT

TATEEEY Chain Protein: cT G

CAGCACESATE KRR ICETEIYRET
ACEﬂ?ﬁyKSRVTISVDTSENQFSLKLNSVTAADTAVYYCAR§%§3$E835?§§§%¢§233§§:

TATBRACCCGT CCCTCAA
TBAGHOI Chain DNA: GAGTCGAGI TACCATATCAGTAGACACGTCTAAGAAC

L@W@CTGCAGGGCCAGTCW&%gT&@A AoecRel s
e gﬁéﬁ%@;&m
%%%@@gr i

o@@ﬁéGT
E%%%%E &&%d%CACCGCTCACTTTCGGC
GACCAAGGT G

PGKGLEW GYI Y
7§(Nb§{
L SSMEAMI AN CARARY DRGREHTNEQ
5 @%{é‘c SPLTFGGGTKVEIK

CCCTGTCTGCATCTGTAGGAGACAGA

%QAGT CAGGGCATTAGAAATGATTTAGCCTGGTATCAGCAG

AGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTC
AL Fed LA REE A GCT R TCOAGRT T GRAARATEEEET C

AGRIGA
CA@%ZEEGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCGAGAGAT

GAAGARE T EARACTIAR T ACTGECTACAGCATASTAGTTACTTGT SEATBTTC

GOk e n EIACEARGGT GGAAATCAAAC 132 Light Chain

7Pr Qb&hNchain Protein:
QVQLQLSGPGLVKPSQTLSLTCTVSGVSISSGGYYWSWIRQHPGMGLEWIGYIYYSGSTV

YNPSLKSRVTISEDTSKNQFSLKLSSVTAADTAVYYCARDSESEYSSSSNYGMDVWGQGT
TVTVS

Antibody Ul-61.

79 Heavy Chain DNA
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTC

ACCTGCACTGTCTCTGGTGTCTCCATCAGCAGTGGTGGTTACTACTGGAGCTGGATCCGC
CAGCACCCAGGGATGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTCACCATATCAGAAGACACGTCTAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCGAGAGAT
TCCGAGTCCGAGTATAGCAGCTCGTCGAACTACGGTATGGACGTCTGGGGCCAAGGGACC



DI QMIQS PS
" ;ﬁ}(/ﬁ@mﬁrg# [TCRASQG RRTDLGWQQKPGKAPKRLI YAASSL QNGVPS
Aossalsh | SSLQPEDFATYYCL QHNSYPWI FGQGTKVEPKI/EP2006/012632
Ant y Ul-23 WO 2007/693928 PCT/ EP2006/ 012632 99
CAt@l(g?Odng%- 23 133 Heavy Chai n DNA: -
GCAGCT GCAGGAGT CGGGOCCAGGA GAP. GOCT
CACGTCL GT CTGGTGAP. TCACACA000T

ACCTGCACTGICTCTGGTGECTCCATCAGCAGT GGTGATTACTACTGGAGCTGG

S GGAGTGGATTGGGTACATCTATTACAGT GGGAGC
GPGLVKPSQTLSLTCTVSGVSISSGGYIWSWIQOqPGMGLEWIGIIYYSCSLY
ET ANGAGT

(GAGTTACSATATRAETSAEATIEFET AAERAC

8%\ -%‘ AAGGTGAGKCT CTGT GACT GCCGCGGACACGGECCGT GTATTACT

-- CA%%_E%CCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAAT%I%:G
11 ACHA] COAGTEGTTATTATGACTARE TR IIEER
AC&E%&@AGJM@A@@I@CWA@&@QG@ m@@g;r?pcmeg%%%gé%c
VLA oEEd KB RTRIr STV SBGIT SRISP AEN ﬁ%ﬁ%@

YSE%XEKTTTTGCAACTTACTACTGTCAACAGAGTTACAGTAACCCG CA

YNBSS ACS RV 18 VETSKINGF SL KLSSVTAAD
g LMY claitB3Prbtaght: Chain TAVYYCARADYDFWBEGYFDYWEQ

GAGATGOACATIGACTDRETCICAA W%W REACA
Gﬂ§¥§E§VSGTDFTLTVSSLQPEDFATYYCQQSYSNPLTFGG

ATCACT TGCCGGGECAAGT CAGGGCATTAGAAA
AAAEGAO0dy UL-62 (2.9.1) TA TGATTTAGGCTGGTATCAGCAG

¥ YCCOTUT ARGECCCT AT TTAT S T AT QCAGTLE S AARPE EXEAETC

CX:QK@UTGCAGCTGGTGCAGTCTGGAG

AGEITCAGRCEY IR CTEATREA I Wﬁwcmeamwcm@m
CA@CI:IJGGAAAGGCCTGGAGTGGATGGGG T CCACGEEG
A ACAAGTCCATCAGTACCGCCTAC

COCTRR GO ARRIS s CAEAT ANEAGI AR TRCACKERTC
AAAC L3R dri88d cceRabancCcaceETC

DI GIEESHSSESA GDRVT! TCRA
e ot TSSTSASVEDRVTI TCRASQE RNDLGAYQKPGRAPKRLI YAASSL
SFTSYWIGWVRQMPGKGLEWMGIIYPGDSDTRY

RF
Ants,nggtivaL_»gspz%sf%%avy kLot DMMWERNVEIWGQGTTV

W%XEE?&F é%:gg¥%§g§¥¥3TCIJEG{IJJAG£¥¥3TCISTC¥MAGIX:TTC¥¥3AC¥K}33TC5
CAGGCACCCTGTCTTTGTCTCCAGGGGAAAGAGCCACC

A e e oA GG GTONFTATT

ATCCG
: CTCCTCATCTATGGTGCATCCAGCAGGGCCACTGGCATCCCA

CAGCACEL A AT
AR (3 ceeagree) A GAT I GRCEACATET
AGTGTATTACTGTCAGCAGTATGGTAGCTCACCGTGCAGTTTTGGC

TA 'Eg o T AAGAGEGRAGT TACCATAT CAGT AGACACGT CTAAGAAC

i o “hajin Protein:

@ ACS]
A A:E’{.' 6 A SRETIAET SEOGOBEATACUIKIIOETRIAT FATTETEEG
Gw\l)’.G%%%gg?%TLTIS%LEPEDFAVYYCQQYGSSPCSFGQGTKLEIK
GGAATGGT TATTTTGACTACT GGGGECCAGGGAACCCTGGTC

A(13§H£1b65013136

87 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAG
ACCTGCACTGTCTCTGGTGGCTCCATCA

GACTGGTGAAGCCTTCACAGACCCTGTCCCTC
GCAGTGGTGATTACTACTGGAGCTGGATCCGC

CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAGGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCGAGAGCG
GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTC
TCCTCA
88 Heavy Chain Protein:

QVQLQESGPGLVKPSQTLSLTC
YNPSLRSRVTISVDTSKNQFSL
SS

TVSGGSISSCDYYWSWIRQHPGKGLEWIGYIYYSGSTY
KLSSVTAADTAVYYCARADYDFWSGYFDYWGQGTLVTV



138 Heavy Chain Protein:
w gég_gﬁq;ﬂ%??G_VKPSQT LSLTCTVSGGSI SSADYYWSW ROHPGKGLEW GYI Y
8
PCT/EP2006/012632
YNPSLKSRVTI SVDTSKNQFSLKESEYTAADTAVYYCARADY
DF
GITLVTV SS 139 Light Chain DNA WREFDVER
?&IECAGATGACCCAGT CTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
ATCACT TGCCGGGCAAGT CAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAG

89'5‘% Chain DNA:

- CATCTATEATECATBTAGTTEFCERAACHEXSAGEC
Cc%@é%%TTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAGATACCT
AGI T GACEEEIAGE CEATCT RBEACAGRATTGATTCTRACPT RECACERSET
GCﬁ@é?‘l(EEZ\.GC(."vGCAG’I‘GGA“I‘CTGGGACAGAATTCACTC‘I‘CACAATCAACAGCCTGCAGCC’I‘
GAAGARTT X AACTTATTRACTIETCT ACAGEATIAT ARICFACERSTERAESTC
%CAWWATOAAA 140 Light Chain Protein:

o P MISRESLSASYEDRMTI TCRASQG RNDL GAYQOKPGKAPKRLI YAASSL
%gi/ﬁﬁ‘osPssLSASVGDRVTITCRASQGIRNDLGWYQQIPGKAPKRLIYAASSLQSGVP
ESESGEERTILTE SSLAEPEEFN P YSINNRINSRPE R TKY
é&gﬂﬁ_ody U -25 141 Heavy Chai n DNA: =K
{HCAEATGIAGGAGT CGGGCCCAGGACT GGTGAAGCCT
97C@ed&y Chain DNA: A TCACAACCCTG
A G ] A A PG AL e

AT GEET CACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTA :
CAGEACOCABBEAACEIEI S XS PRI AT ceelice
ACTAAC OO POTTCHFASISC B AERSHIG! %Eg? -

TACANITBETCIIEFCARGAC v GAGAGCG
CCARTRECGATTTTTGGAGTGGTTATTTTGACTACT A A ARDA

TCCSTGAAGCTGAGCT
o AGASED Chain PI;0teC‘i'll'_‘C:-}TGACTGCCGCGGACACGGCCGTGTATTACTGTGCG

GA'QMG@&@‘W%E/ ROHPGKGLEWIGYIYYSGSTY
ACTETEX SRR 42" £l rozxt%;&%@%%!(‘>@§6H—]g%ﬂ/C
QVEB CESCPG VKPSOTL SLTCTVSGGS! SSGDYYWBW RQHPGKGLEW GYI Y

9¥s Chain D
SR c TGTCTGCATCTGTAGGAGACAGAGTCACC
Q%wg@cw E LI"%% AOABI AMKEEARMPX REAABERIEANNEQ
B tMNATCCAGTTTGCARAGTGGGGTCCCATCA

GG'?"%@%C% AGCGGTA fohCAECATEECIABRAGNTAGA

AT€%&§&F§§%§%§§§%§@§§ TGTCTACAGCATAATAGTTACCCGTGGACGTTCGGCCAA

AAREEBEC ﬁéngATTAGAAATGATTTAGGCTGGTATCAGCAG
AT PATRET CRATREAGTIRRGLARSAT CEEYEFC

GESEEFTLTISSLQPEDFATYYCLQHNSYPWTFGQGTKVEIK
GTGGATCTGCGACAGAATTCACTCTCACAATCAGCAGCCTG

A

CA body Ul-9
9 A GLAANGET ATTACTGT CTACAGCAT AATAGT TACCCGTGGACGTTC

GTG (GCALATCANNT CIGHAQUCEREACHFAL FHCTGTCCCTC
Pr Qf-8kdkACTCTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGEAGCTGGATCCEC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGATACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAATAGACACGTCTAAGAACCAGTTC
PCOCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCGAGAGCG
GATTACGATTTTTGGAATGGTTATTTTGACTACTGGGGCCAGGGAACCCTGGTCACCATC

TCCTCA

96 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIYYSGSTY

YNPSLKSRVTISIDTSKNQFSLKLSSVTAADTAVYYCARADYDFWNGYFDYWGQGTLVTV

SS

97 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC

ATCACTTGCCGGGCAAGTCAGGACATTAGAAATGATTTAGGCTGGTATCGGCAGAAACCT
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTGCAGCCT



DI Q_'FI;?PSSL SASVGEDRVTI TCRASQGE RNDL GWQKPGKAPKRLI YAASSL
WORBRHGBGBW EFTLTI SSLOQPEDFATYYCL QHNSYPW FGQGTKVEP
- ° E
Ant i body Ul-26 145 Heavy39&hai n DNA: (P0G 162
?AGGT é.CAGCT GCAGGAGT CGEGCCCAGGACT GGTGAAGCCTTCACAGACCCT G
ﬁ_CI_:CTGCACTGTCTCTCIBTCXB(ZTCOATOAGDAGTGGTGATTACTACTGGAGIZTCIS

gA Y 7 (GGt AT RCAAR T B TACATCTAT T NCAGTCREGABGC
=G AP GAAATCAAA
9d A . GCETEAANGAGT CGAGT TACCATATCAGTAGACACGT CTAAGAAC

Cy“%f'ﬁ%QSPSSLSASVGDRVTITCRASQDIRNDLGWYRQKPGKAPKRLIYAASSLQSGVPS
AT AOAGOERCETSTATTTCTGTGOG

GARTAGERATL THT-hE@GAGTGGT TATTTTGACT TCTGEEECCAGGGAACCCTGGTC

oACHSls, ch@GTGNA46 Heavy Chain Protein:

QVQ EREREL MRS SICECTVSGEI SSTEMAAS T ROMPEIRGTENF €571 S

zﬁggg‘g%&;GTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTGGATCCGC
EQRESHINORSA K (CBVTREDF AN AR P ERSREY W%

GI IT\X(EMCCSGTQCTZTCRQ(EHG’ICE@G:TTAMATCAGTAGACACGTgTAAGAAC%?(;FTTC

CAGATCAGATBACCTAGTICECLATCOTRCET eI R EF AT KA oA
waﬁﬁﬁ%CGATTTTTGGAGTGGTTACTTTGACTACTGGGGCCAGGGAACCCTGGTCAC

AT CACTAECCEEGECAAGT CAGGGCATTAGAAAT
10MAEEAy Chain Protein: GATTTAGCCTGGTATCAGCAG

CCATRECALKSRLTISVDTSKNQ SLKLSSVTAADTAVYYCARADYDFWSGYF

AGGET CAGCGGCAGT GGATCTGGGA
\CAQEGRE Chain DNA: CAGAATTCACTCTCACAATCAGCAGCCTG

@WTMWA@W@%&& W(} Necire
GOTAACTTISCAEERRCESASSRAAT £
TCTATCCTG G LBercccaTca

Pr(ﬁG@%ﬁAGCCCCTAAGCGCCTGA

DI CHIFCEE SIS RS ASERTA: T CAGCAGCCTGCAGCCT
@WQATTTTG%AACTTATTAEW%W%%CM&

RFW@I@PE%%E@?EDFATWCLWNGYPWF%TKVEI K

lﬂ&t j Chayi r )
CA k Sk g %KPGKAPKRLIYAASSLQSGVPS
TORAFESGSGTEFTLTT AP ARSI CACAGACCCTG

ﬁ?ﬂ&%gﬂggw@cTCCATCAGCAGT%TGATTAUAU%AGCT%
e g
T GRAGT AT TG AGATET ATIACAGIEBEAGE

1EA
Al
@égﬁiﬁggTGGCTCCATCAGTAGTGGTGATTACTACTGGAGCTGGATCCGC
A

Toﬁ : ARACEATRAT CAGTAGACACGT CTNSGIAC
ToREE CTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC

C @Eﬁ@f NGT LA CERACACRECCET AT TICRGEGES

A  CGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTC

GA T TTTTGGAGTGGT TATTTTGACT TCTGGGGCCAGGCGAACCCTGGTC
1@ FGEEGARQiHeavy Chain Protein: WO 2007/ 077028
B RRRGH01A0BA . S HI@YS GG TSSGDY YWSWIRQHPGKGLEWIGY IYYSGSTY

YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWGQGTLVTV

5SS

105 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC

ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAATTACCCGTGGACGTTCGGCCAA

GGGACCAAGGTGGAAATCAAA

105 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASSLQSGVPS

RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNNYPWTFGQGTKVEIK



%%%SGDG_VKPSQT LSLTCTVSGGES| SSEYYWSW RQYPGKGLEW GYI Y
WOoRRSI KBRS/ TI SVDTSKNQFSLKL GSVTAADTAVYFCARADY DFVBAYERE0EA) 2632

GTLVTV S 151 Light Cha+86BNA:

GACATCCAGATGACCCAGI CTCCATCCTCCCTGT CTGCATCTGTAGGAGACAGA

GICACC
ATC‘ACT TGCCCEECAAGT CAGGECAT TAGAAATGATTTAGGECTGGTATCAGCAG

GGGAAAGCCCCT AAGCGCCTGATCTATGCTGCATCCAGI TTGCAAAGT GEEGTC

Ul 13
AGGATCT GGGACAGAATTCACTCTCACAATCAGCAGCCTG

TGCPGCTGCAGGPGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTC
HEA ATEAGTCLETACACRATAATOGT ACLEGT GEAICTTC
FHACCANGI EAAATGAAAES T2 T TAgiTR CABHEEGAAGCACCTAC
PrCHA%ERCCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
ASMGIORYTE ATCRASQGEE RNDICEIIOCKRERARKRE (CH/SASSE
c-E;(aﬁéxl%§ACGGTATGGACGTCTGGGCCCAAGGGACCACGGTCACCG’I‘C’I‘CC’I‘CA
1 R SERGS GER L 31 S9li QPEDFATYYCL QHNGYPWT FGQGTKVEI K
é&%v%@@ysdﬂbﬁ&sb'&as[H&nvyecﬁmsm@NAWIRQHPGKGLEWIGYIYYSGSTY
SOARTTEEARGAGT I ERGECOAGENY T GGTEMRGITTERACAGACECT
| 3EGAERL Chain DNA: G

ACCHGRACTGRET CT AT GACTACATICACTAGTFCEIAGAT T RS FERTREETESs
ATCKﬁﬂ@CCTGCAGGTCTAGTCAGAGCCTCCTGCATAGTAATGGATACAACTATTTGGAATGG

OGBS TTOIGHFRERTETAGSRCASSEAET

CIKKEE@ECTTCGGCCAAGGGACACGACTGGAGATTAAA

1 TCOTRBAACETIGABCTIETEET GACT GCCGCGGACACCGCOGTCT gl' GLGEE
A(¥E}EMTQSPLSLPVTPGEPASISCRSSOSLLHSNGYNYLEWYLQKPGQSPQFM

GATSGACTRISGEF S e R ISR A R E AT BEECEERER S AALcCTaaTC
ACCGTC TCCTCA 154 Heavy Chain Protein:
QJQ&IQES@GLW%QTLSLTCTVSGG& SSGDYYWBW RQHPGKGLEW CY1 Y

1¥53&Ryy Chain DNA:
i SRR

GTLAASFCCASIAIEACTE

C@ﬁﬁﬁéﬁ TGGGAGCACCTAC
GAHT? B AR

CCCGTCCCTCAAGAGTCG

GIr
TGTATTACTGTGCGAGAGCG
ATCﬂ§§§§CGATTT%;%gggﬁ@ﬁgiiaﬁéﬁgiggﬁégéggg b AE

ATAEE
éﬁgﬁlCTam AGOCQCTGATCTATGCTGCATCCAGT TTGCAAAGTGGGGTC

leeafesyy
WL 0§§g§g§§§§§g§§i GGSISSGDYYWSWIRQYPGKGLEWIGYIYYSGSTY
e ﬁ%@%&%lmg SAGAATOAGEASEOTE

S
1 2T %@fg\[ A ATTACTGTCTACAGCATAATGGT TACCCGTGGACGTTC

GACLAAGET SR AR daE cbhpihicTEberica cReATeR AC
s ASMARVA G CEERASE: RMAT G QTR GIGARIKREASAASSL
AR A AGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTCCCATCA
RFSGEESSI R At 2ok QPIIEATACKE QHNGY PYIEGRGTEOABIC KTGCAGCCT
Ant 4 bea¥rMdbe3AcTTATTACTGTCTACAGCATAATACTTACCCGTGGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAAC

114 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASSLOSGVPS

RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNTYPWTFGQGTKVEIK

Antibody U1-15

115 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTC

ACCTGCACTGTCTCTGGTGGCTCCGTCAGCAGTGGTGGTTACTACTGGAGCTGGATCCGG
CAGCCCCCAGGGAAGGGACTGGAGTGGATTGGGTATATCTATTACAGTGGGAGCACCAAC
TACAACCCCTCCCTCAAGAGTCGAGTCACCATATCAGTAGACACGTCCAAGAACCAGTTC



157 Heavy Chai n DNA:

CAGGTTCAGCTGGTGCAGT CTGGAGCT GAGGT GAAGAAGCCTGGGGCCTCAGTG
WW@OZS CTGGTTACA T ACCP. P. CT PCT/EP2006/012632

GCAAGGCT CEaT- . P. CTATGGT N
ATCAGCM 1GGGTG

2§Z$§¢CAAGEECTTGAGWGEATGEEATGEATCAGCECTTACGATGEWTACAGA

GCACAGAAGCT CCAGGGCAGAGT CACCAT GACCACAGACACAT CCACGACCACT

GCGERAECrGAAGCTGACCTCTGTGACCGCTGCGGACACGGCCGTGTATTACTGTGCGAGAGAT

AT GRAGITRAGEACECT RAGA TGS TN A I IC T T OCAP ACTASPAEEA A

GATRGEdTCcTCCTCA

1 CAAGAGT ACGER GACEAOGACT ACT TTGACTACT GGGGCCAGGGAACCCT

A(IQﬁDCDEQD@GﬂYHQSESBSH?§5V§GQﬂYﬁﬁ?PWSWEW%ﬁQ??GKGLEWIGYIYYS%%%&:

Eigynvq&xymyvxyymaaswgﬁﬁyskﬁ§¥§$$ﬁﬁﬁv¥éf@%ﬁﬁ@&ﬁ&%ﬁﬁﬂﬁER&M@RF?%¥Y

1 AQKLIQBR\VANEEDMET T TAYVEL RSLRSDDTAVY VEQ

GTmzwrcssmc%@EB@TRTC@%G%C‘ESSFQ&%%%%&%%@B@%P A

GACAT O AGA e CER TS P E e I P LS S I B ST L AT C T ?ut‘

AT
AAACTALAGATTTTGCAGTGTATTACTGTCAGCAGTA

GOGRABETECEEHA
1eeAtgpt Chain Protein: CTATGCTGCATCCAGI TTGCAAAGT GEGGTC

RCie ey S atecclsiehane mis o Yoo elc

GAAGATTOTT AGTTACTACTGTCAACAGAGT TACAGTACCCCCATCACCTTC
SACTGGAGATTAAA 160 Light Chain Protein:

CCARAR
1%@; e E’% CRRVEECRASER oa YE MIFORIEL 3 AR dalc Y AAGSL

TCCATCAGCAGTGGTGATTACTACTGGAGCTGGATCCGC

wya/a T G
Erft e ; DEhE AL Yok dR X SARIT AR eXEATRLE AGCaCCTAC
e 4 C . ARy ¥rreRai A TONATAGACACGTCTAAGAACCAGTTC
5T GAACKITRETACAGAGELCEG

ARGC
A @P&T‘I‘TGGAGTGGAGAGTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTC
X CTCTGGTGECTCCATCAGCAGTGGTGATTACTACTGGAGCTGG

gﬁg##g;ccﬁCCCTCAAGAGWCGAGWTACCATATCAGWAGACACEWCTAAGAAC
GOGHTCANGCTGAACT CTGT GACT GCCGOGGACACGGCCGT GTATTACTGTGCG
1AOCAGG, chain DNA:
GATRACARE T T ECACTOGET AT ETTGNGEACHA A CRGEET
ACGGE €z AFCET@A TG R daF AT CARGAGT CPF GHTEPRTACTGGAGCTGGATCCGC
QVQuGESEREEMMRL I SICT BTG ETSIAS
YSGEERACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACG CTAAGAACCAGTTC
YNRSEEBRVELBVTT SKNICAC RIISTIREAF AR APFEARRPOE TISEY
GWKN@KEGC%SGACGGATACAGCTATGGTTACGGCTACTACTQ%EGTA?GGACGTC%E%S@@Q
CAAGGGACCACGGTCACCGTCTCCTC R

122 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGGYYWSWIRQHPGKGLEWIGYIYDSGSTY

YNPSLKSRVTISVDTSKNQFSLKLRSVTAADTAVYYCARDQGQDGYSYGYGYYYGMDVWG

QGTTVTVS

123 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC

ATCACTTGCCAGGCGAGTCAGGACATTAGCAATTATTTAAATTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAACTCCTGATCTACGTTGCATCCAATTTGGAAACAGGGGTCCCATCA
AGGTTCAGTGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGCAGCCT
GAAGATATTGCAACATATTACTGTCAACAGTGTGATAATCTCCCTCTCACTTTCGGCGGA

GGGACCAAGGTGGAGATCAAA
124 Light Chain Protein:




163 Li ght Chai n DNA:

w &A@%@TGACCCAGT CTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
QLCA:ACCCX TGCCGGECAGGT CAGGEERAFAGAAATGATTTAGECT %?%T%]élzgg%n
%GCCCCT CAGCGCCTGATCTATGCTGCATCCAGT TTGCAAAGTGGGGTC
AGGTTCAGCGGCAGT GGATCTGGGACAGAATTCTCTCTCACAATCTCCAGCCTG

1%2‘%t Chain Protein:
TJSH AR ST EATTACT CRCTACAGENT AR EAEF T ECEET EACEI T
&%ﬁ:ﬁﬁg {SFoACGAACGTIEBAANTCAANY S ZFGGFRY EXGhai n

DI GMEQSRSSUSASVCDRVTI TCRAGQG RNDL GWQQKPGKAPQRLI YAASSL

1%@@8&; Chain DNA:
3@8@3@5@5@@@8@%@9@%@&?&%@%&@% GTCCCTC
Antrideodys dibTCECTEE BCHHTREYT @SSP ATGIYAR TTACTA TGGAEET GATCCGC

M%WWWW@%@@&W

AGA@E&CCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTC (A

Ok oA LR

CAGBTTACGATTTTTGGAGTGGTTATT
CCABCEAAGGEECT GGAGT GGGT TTCATATATTAGTAGTAGT GGTAATAACATA

1TACRAEY Chain Protein:
A RC A EF LS S e e
jijsaeefsieeiceey GIGA

CTGERAFLKSRVTISVDTSKNQFSLKLSSV
CTGCAAAT GAACAGCCT GAGAGCCGAGGACACGGECCGTGTATTACTGTGCGAGA

1@AGRght Chain DNA:

'@Wﬁ&%& ATCTGTAGGAGACAGAGTCAC%
QVESY CoRBEEr CRALA Rt OH@R RAGTGGGGETCCCATCA
CNNICFEFCAGCGECAG EACHVEV RRALIEEE EMIEBXEESS

T TGT ACAGCATAATAGTTACCCGTGGACGTTCGGCCAA
ADW%;% @%@%@\C/%L RREDT AVYYCARERYSGYDDPDGFDI WG
é&' I n DNA:

1 i H
GT%% HERAT G RG GROTISRAT TG TABGIQSCATA
T L PEDFATYYCLQHNSYPWTFGQGTKVEIK
ATCK ?‘&iﬁ&é&b&&& GGACATTAGCAACTATTTAAGT TGGTTTCAGCAG
] 1-22
L ANGCTCCTGAT CCACGAT GCATCCAAT TTGGAAACAGGGGTC
gﬁAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTC
ACT HAGHEATET ETACABATTITIETTATACTAFCA
by ACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGCACCTAC
GATAT E S ARCATATRACTEECARCAGT A PCATARPCCCCABPEEASTT T
GOCLAG 1 EACEAATE COABAT QAUS AN YOG T QP A7 OREF CTCCGAGAGCC
BICT Qﬁ%&gﬁ{gﬁé@ﬁn%mmra@m_mgme@ﬁ%WGN%@%WGﬁTCACCGTC
ASVGDRVTI TCQASQDI SPTLLS41 FQQKPGKAPK
1EELEJQ{¢P8hain Protein: QX PKLLI HDAS
WW?P%LMVA?WWW&@W Y IYYSGSTY
Ant il g s RITFI36DTHNOFBBKLS STRRILT APDREARADYDF SGYF;%AI GTLVTV

SS

131 Licht Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC

ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAATGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGGACGTTCGGCCAA

GGGACCAAGGTGGAAATCRAAC

132 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASSLQNGVPS

RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNSYPWTFGQGTKVEIK

Antibody Ul-23



%% C%AGCT GCAGGAGT CEEECCCAGGACTGGTGA. AGCCTTCACAGAOOOT
w%crmczgmm GICTCTGGIGECT CE)QABI'EAGOAGT GGTTATTACTACRAZAPA00631 2632

gégﬁgCCACIIEAACIIIZCT GGAGT GGATTGGEGTACATCTATTACAGI GGGACC

&%ECCGT CCTTCAAGAGT CGAGTI TACCATATCAGTAGACACGTCTAAGAAC

A a6 Gé‘@@éb('r@@@A@d@moAmmTACTGGAGCTGGATCCGC
VS o VKRS Skt B Y S EEE SRR YMBN ROHAGK L EACGTACY
LY rcoCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGARCCAGTTC
M - QU TS KNIl Kb SB T ANDITANYDARADYIN PBEHPOYOER)
2 YACG%@TW@G(JAC@@@T@?@TWAMTGGGGCCAGGGAATCCTGGTCACCGTC
GAGALGEAGATGACCCAGT CTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
1 _CRA Chain Protein:

AT AT AACT GACBERATTAGAATSATRIT ACKEROLT ATCAGE NG
KSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWGQGILVTV

GCCCCTAAGCGCCTGATCTATGCTGCATCCAGT TTGCAAAGT GEEGTC

15§7£E§ﬁt Chain DNA:
AGGLd CAGCRETAGT GRATITCERACACHSTTCHETET

CIA@GEZ[-CTTGCCGGGCAAGTCAGGGCATTAGAAA’I‘GA’I‘'I“I‘AGGCTGG‘I‘ATCAGCAGAAJ\CCA

@Mﬁtmmmmmﬂm@@
A AYey AXCRGAATC C T Ci
Dl Gef 5@ f‘?ﬁ 15 ﬁf‘ iAE %E%ﬁ ;

(QS@URS.CAAGGTGGAAATCAAAC

1 RF SCHBSERERT | PEL SSLGPEDFATYY
AnUJIbMEQSPBﬂ_L@'ﬁV@D@J%Q CL NSY@(%E%EWE&LQSGVPS
CABETT TGS FELHGHT CARBRREECT caaaeCTCAGTG
TCEREAGEIT RETGGT

L CAGESEY Choin DNAS TACACCTTTACCAGCTATGGTATCAGCTGGGTGCGA

CCTEEATSAACLIGE R PR Wm@ucmcmcmccm
AAGERIGCACTGTCTCTGGTGGCTC CHSEGACAEA

Wﬁ@f@%@% ATCTATTACAGTGGGAGCACCTAC
(I;@ng@ccceTCCCTCAA A ASRTRAAGBACAA

ATGER w@ﬁ%ﬁﬁg 2 ACGGCCGTGTATTACTGTGCGAGAGCC
CAGREPACGATTTTT ddACEACTETRCGABA

1%@5%%?}% AGGCTTTTGACTTCTGBGEG0CAGEGAACCCTGETC
vVATOE Ws&'ﬁb%D%Wéﬂfd@HPGKGLEWIGYIYYSGSTY
.7‘3 : CKARPY ABThS Y Gt AR ROSAEIEN EXIIGIL BAY
4 %S%@gl\%ygﬁmmwa RSLRSDDTA
1 VYYCARDPHDY SNYEAFDF
L (;5ACleb‘g@fCT@B@i‘(ftT@N@TGTCTGCATCTGTAGGAGACAGAGTCXC\?IQ

at %Sﬂgﬁ%%émmammgmmcmwe@@@@g@@%

ag gk&hGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTCCCATCA
ac ALEL ARG BRGCEBELTITCCOACERETTIAGTCTACAR T FCAGERRFEAE

te %ﬁé‘iTTTTGCAACTTATTACTGTCTACAGCATAATAATTACCCGTGGACGTTCGGC
GGGACCAAGGTGGAAATCAAA

140 Light Chain Protein:
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASSLQSGVPS

RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNNYPWTFGQGTKVEIK

Antibody Ul-25

141 Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTC

ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTAC”ACTGGAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGNGCACCTAC



cacttgccgggcaagt cagagcattagcagttatttaaatt ggtat cagcagaa

accaggg :
w@a@gocmes aacct cct gat ct at gct gcat ccagt t t gcaaagt BODEPIOCE12632

t caagat -100-

t cagt ggcagt ggat ct gggacagat tt cact ct caccat cagcagt ct gcaac

ct gaaga

ttttgcaacttactact gt caacagagttacagtacccccat caccttcggcca

agggaca

C 3¢t AAgatrt daas seaTCgiCRIC ORI C At THCE CEEATCARREANCELGEL R

t Ct’I@@-@gSAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCGAGAGCC

ageagthigaaet TicggarEiTgsTITIGEC TANTGEGRITRH e Y ERC BERACREE @R ¢

ccagager ggccaaagtacagt ggaaggt ggataacgcc WO :

12D Q2407 THABn REELERR006/ 012632 -104 17G Li ght Chain

Pr QV@E(JESGPGLVKPSQTLSLTC’I‘VSGGSISSGDYYWSWIRQHPGKGL WIGYIYYSGSTY

DI QVSISRSBL I SASVIDRYS THEESRANSOSP SSHAARMI RIS EKABNCRF YARES

LOSSVPSR

1ﬁ$bmmgﬁ&%;gq§§%%%wgg&AggTG AG@%EZLCKAGAGTCACC

scoatygmcousm T RO PSR

C aCGEERAAECCCCTAAGCGCCTGATCTATGCTGCATC

o LR

gQGBp@ARTTTGCAACTTATT
gc@&@@%ﬂ%@ﬁﬁ@%@é@%%ﬁ@ttaccaactatggtatcagctgggtgcggcagg
B Ly TR Tt
gcé@g§g§§§éiEgT§§¥sséggé%Fgﬁégt §§ﬁ§% 8 9 9

gctccagggg%ggg}caccatgaccacagacacatccacgaccactgcctacat

dact : .
16udgeey 1840 cH8Ac 0ncaca06Cah ol Rkt AR BT 9cAARREN G EEERT

ac CAFSE ’]i T GT&GCTgCATCAGCAGTGGTGATTACTACTGGAGCTGGATCCGC
gadt Al U AELLHA

G OHILFFRY9PREGA M Bt eReEaiceheeta
gCtCtAgE C CCTC AGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
Cagg G GO E RS e Rl ABEGR bS5 CGa0RTeRERICTAGRYRY

anhh ﬁcg gﬁ&%&%&%&aﬁgﬁa@@@@m@mwamAcm
GAEVKKPGASMKVSCKASGYTFTNYG SWRQAPGQGLEWVG SAY

%LVKP S%TLS LTCTVSGGSISSGDYYWSWIRQYPGKGLEWIGYIYYSGSTY
Xl kRSLRSREIT

e SANY, PAVYYCARBYDRYEEY DYRDYIENG
V8S T 179 Li ght Chain DNA:

1g-ﬁgﬁgﬁgtaﬁggCﬁhﬁ@t gct act ct ggct ccgaggt gccagat gt gacat ccag
at gﬁ@ﬁ'ﬁCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC

agt G geRiceebeRahgtcicgc ot Tirgh RITATEGGaNtCRAT C A Ee PA e
00G&GaRAGCCCCTAAG CGCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTCCCATCA

t cagagsaidcagcagtt atdrtacmiAcgy I HIAC AN RAGAABPERHGYTEaYEeET
t aa@GEQTTTTGCAACTTATTACTGTCTACAGCATAATGGTTACCCGTGGACGTTCGGCCAA
ct gatat@iagctrgoranccagct t gcaaagt ggggt cccat caagat t cagt ggc

18gtiggat chain Protein:
ct g:g@ac@gwsnsmvevwcmmw@@%&é%ggé@%% THEGEER

ct tRECGBGSGTEFTLTISSLQPEDFATY YCLOENGY PHTFGQGTKVE
ct gt caacagagtt - acagt acccccat cacctt cggccaagggacacgact gg
agantabedy Ul-27

1egaamwgt@gnmg@@bcatctgtcttcatcttccqg&gg&&&gskgggﬁ%ga$@

aaaIP@GgGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAA

gaaICGECAICTETRGET 3 5@%@89??%@ c§§§$§§€§ %gggﬁié
e s

TACAACCCGTCCCT
TCCCTGAAGCTGGGCTCTGTGACTGCCGCGGACACGGCCGTGTATTTCTGTGCGAGAGCC

GATTACGATTT’I‘TGGAGTGGTTATTTTGACTTC’I‘GGGGCCAGGGAACCCTGGTCACCGTC

TCCTC
150 Heavy Chain Protein:




gls g/err)SSPSSLSASVGJRvn TCRASQSI SSYLNWQQKPGKAPNLLI YAASSL
WO 3BSCBGTOFTLTI SSLQPEDFATYYCQQSYSTPI TF RLE
Antibody J1-1 181 Heavy-1QHai n DNA: CROTRLEIKCTER2006/012632
catctgtggttcttcctcctgctggt
ot geage gctgg ggcagctcccagatgggtcctgtcccag
t gcaggagt cgggcccaggact ggt gaa t
gcact gt gg ggtg gcc tcacagaccct gt ccctcacct
Ct GJ@ebBaSEEFRIseABS ALY HtEAt EEEEV RGOt EEjcCagea
gggﬁ’gglt@ RVTI :tSVDTS KNQE‘SLKLGSVTAAD’I‘AVY FCARADYDFWSGYID FWGQGTLVTV
gcct ggagt ggat t gggt acat ct att acagt agcacct act
15CHiGRE chain DNA: 99939 acaac
t C’q@,@@@é@@ﬂ%ztc&:@@a'tcaltcrcagttca@acwgtf@@Mﬁﬁé@&@ﬁ%@@@&f*g\a

ag CI’I’I@@QI‘TGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTAT AGCAGAAAC

ct Qi@;mﬂﬂicgcrz@mgacwggcmﬁmﬂcﬁé@ﬁTTéG@%%@ﬁ%%@FﬁEgﬁ

t t tAdcEECAGCCCCAGTGGATCTGGGACAGAATTCACTCTCACAN GCOTGCAGE

agt@gtiasttt garTaCTALEGCTIG6ARAE 66 HCESEEGAEETEICAG

t CQALBACAAGGTGGARATCAAAC
189 gUiGaE atiggt Btdtedsect ggcaccct cct ccaagagcace
C A aTYT0Ss RIST.§YS WADRFOUTRO T a6 JARIGe2
182Rf+ﬂsawsi®hggw SS.L@?]’@?F@TYYCL%?I?TM@EGQGTKV}E(?;%%\%% i %8E
QVQLQESGPALVKPSQTLSLTCTVSGGES ' '
| CrEYBEET VY- 28 Qr | NSGD' YY14S' , |, 11 ROHPGKGLEW
1BIPSEHSRVIHSVDTBKNQESL KL SSVTAADTA Y|
CTLmse e g Cﬁiﬁgﬁgggz‘éﬁ%gmcmﬁé’fz:géfi‘fﬁ“@cCGC
g QEAFICYBCCAGGGAAGGE CTGGACC;% T{; A%%E[\:Q'F S gt RS AGAIRE
{ BACRS CCATATCAGTAGACACGTCTAAGAACCAGTTC
gg Wgé&%ﬁé&c@cm%@%ﬁﬁ%&%ﬁ@ié&@ﬁé‘f@%\%?@ﬂﬁ@@@ﬁ&@@@
ct { TR BT e S AR G R 865! Gat ai cagcagaaac

cag . .
ot ng@a@éﬁ%ﬁ%ﬁi@%&%a&@ﬁ%eﬁwswﬁ@@@ﬁ@mwmm

agg?YLa
PR e T SUTAADTAVYYCARADYDFWSGYFDSWGQGTLVTV

cgg aattcact ct -
1%%61% L9 ain DNA: ’ cacaat cagcagcct gcagect ga
c Cg ! E%@E83&%@8@&&%&@&%@?@@%@@@@%@%6@@9@
o TGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAGATACCT

g ALORA%E H Q956 IRassed R It QLR Eh BCTICCACLIAGaL
gag 2 GCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTGCAGCCT

gaaaf thJgarchaesiatrat taicah GRThgaA Taar A Cr G ACEE A
g9cLaaddandAcagiaeaaggt ggat aacge 184 Light Chain

1 &hD chain Protein:
L ITEERABDRIRINDY YIWFCRKPELARRRE FDRARSS
FSCECS%@%_S EGE_?_E’I'I_T_IJT%%EI(.JQDPEESEATYYCLQHNGYPWT FGQGTKVEIK
\ ATYYCLQHNSYPWIFGQGTKVEI K
AntihegyaUb1 331185 Heavy Chain DNA:

159atd-64 t @atibetget ggt ggcagcet cccagat gggt cct gt ccca
ct 9@@@@CAGCTGGTGCAGTCTGGAGCTGAGGTGA%GAgggCTGGG CCTCAG“?@%FA%%’IQ

gt omccmmgaﬂ‘@gﬂ@ﬂ&@@@f?@&é&%@@?ﬁ%@E?%@F%gﬁﬁ

ct C@@@CQCAAGGGCTTGAGTGGATGGGATGGATCAGCGCT CGATGGTTACA

gct erah cErgpra gt ARHCEYEAH TGCCTAC
ag gngI}GlZ\gCTGAGgAGCCTG%GATC%gg(ggg%%?GCC@Q%%@%@%%%%@QQ%
g ggctzgxg;agrzg@gﬂ"@&c%@%ﬁ’&l*&@%’5@%@@%&8‘86@%@?%@%@ ST Eeetc

158 Heavy Chain Protein:
QVQLVQSGAEVKKPGASVKVS CKASGYTFTNYGISWVRQAPGQGLEWMGWI SAYDGYRNY

AQKLQGRVTMTTDTSTTTAYME LRSLRSDDTAVYYCARDVQDYGDYDYFDYWGQGTLVTV

SS

159 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC



agt t accat at cagt agacacgt ct aagaaccagtt ct ccct gaagct gagctc
tgtgactg
W@ e@ehymesncggecgt gt at t act gt gcgagagat ggct at gat
Logayyme _19029_ gagagat gg gat aptHEPZPY6/012632
ggctactttgact act ggggccagggaaccct ggt caccgt ct cct cagect cc
accaaggq cc 186 Heavy Chain Protein
\?\S/%S%E(?GPGLVKPSQT LSLTCTVSGESI SSGGYYWSW ROHPGKGLEW GYI Y
NPSKSRVEC SVEESK RS Kt SRWEAADTAVYNGARDEDSSEICAISYFLFAN
GQGELMAR cOVES kS ¢ rtightr cATEHeNCENAC ACHT G CIRERGTCCCATCA
cag@hetdeatttairctgdIgct At ggat TIACT GUIrGE BTG HGBECAR RER Y
at gAGEOTTTTCCAACTTACTACTGTCAACAGAGTTACAGTACCCCCATCACCTTCGGCCAA
agtekecagactrechgoergt gt ct ct gggcgaqagqgccaccat caact gca
16@tIGGag Chain Protein:
CC@@@[@I@PEM%HGH@H&@C@E&Q&@SW@@ﬂ%@ﬂ@pﬁs&@%‘é\(ﬁa
JaRARCHSGTDFTLTISSLQPEDFATY YCQQSYSTPITFGQGTRLE
ggacagcct cct aagct gctcattt act catcta
o tigatbody U1-32 g ggg cccgggaat ccggggt c

1gaticaagt ggdagdggt ct gggacagat tt cact ct caccat ca ag! E
ag gD“IGgaGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTTACAGACgCT EeHE

ag AGTEPRGrETRCEAITCEN Sﬁ%’%@%ﬁ@‘i"%ﬁ%ﬁéﬁ@}%ﬁ“@ﬁ@@

cqggagg CCCAGGGAAGGGCCTGGAGTGGATTGGGTACAT

aCoud e PR A TS T

c c AACELHCAAGCTGAACTCTGTG

g: ggcggawaaa%ﬁ%@aa%waw&f eGPy S GaaT aact T ot
agaggccaaagt acagt ggaaggt ggat aacgc 188 Li ght

1

g‘%f\jgwr Qhaéinn ?ﬁp%ﬁ%@%ﬁ GEGLEWIGYIYYSGTTY

YWART SRVTISVDTSKN EVEPRE TRt

SG%SDRFSGSGSGT TLT' SSLQAEDVAVYYCQQYYSTPLTFGGGTKVEI K

1

W) 121@(15«7/ QQ TQE@@&%TGC&%GMdA@@QA{GA@&CACC
Vo¥n £ dh B d AT AGGCTGGTATCAGCAGAAACCA

cT? {%EA &9&8&&%@8&1&%@@@%@@%@@@@@&@@@@@
GCGGCAGTGGATCTGGGACAGAATTCTCT CTCACAATCTCCAGCCTGCAGCCT

t SHBABGEEELRGREESRCt Gt RGELCEITEYCAC

GGTGGAAATCAAA

9} qg ggglt,%%glgi gat t act act ggagct ggat ccgccagcacccag
Q65 PSS L.SASVGDRVTITCRAGQGTRNDLGWYQQKPGRAPQRLIYAASSLOSGVPS

g: %ggg&a(gﬁ%ﬁﬁﬁ% Gt AftecagiYgEAnECEYEG acaacccgt cc

t cgagttagcal afscagt agacacgt ct aagaaccagt t ct ccct gaagt t gag

164 Q@b Pachain DNA:
Ct ¢GEH6E0REAEEECagi@ati@CEOI TRCYaNRFCTERRACateRATCREAGR A
gt(i@CTGTGCAGCCTCTGGATTCACCTTCAGTGACTACTACATGAGCTGGATCCGCCAGGCT

t t t@AEt@OLIgUYCCATTEAT AT IA TTACEHIREECE AGREGATRAREH g
00 @268k ereTgut Gt COTRE T QRrAG C TACA CE AT AMEEAP ACARE TFACTGTAT
PrQﬁGCEBATGAACAGCCTGAGAGCCGAGGACACGGCCGTGTATTACTGTGCGAGAGAGAGA
OV QP QESERCE MK RS GALSITTET VB CESH I3 CENCARE PP RSP TERF 4%y
YSGBE¥YTTCA

166 Heavy Chain Protein:
QVQLVESGGGLVKPGGSLRLSCAASGFTFSDYYMSWIRQAPGKGLEWVSYISSSGNNIYH

ADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARERYSGYDDPDGFDIWGQGTMVT

VSS

167 Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC

ATCACTTGCCAGGCGAGTCAGGACATTAGCAACTATTTAAGTTGGTTTCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCCACGATGCATCCAATTTGGAAACAGGGGTCCCTTCA
AGGTTCAGTGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGCAGCCT
GAAGATATTGCAACATATTACTGTCAACAGTATGATAATCCCCCGTGCAGTTTTGGCCAG

GGGACCAAGCTGGAGATCAAA



NPSLKSRVTI SVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWEQG
TLVTVSS 191 Light Chain DNA H3_133_i N1K

wa@t@cotyes cagcgect ggggcet cct get get ¢t ggt t cccaggt BCTABNE012632
gacat cc -103-
agat gacccagt ct ccat cct ccct gt ct gcat ct gt aggagacagagt cacca
tcacttg
ccgggcaagt cagggcat t agaaat gat t t aggct ggt at cagcagaaaccagg
gaaagcc

1 &L 533RC ARG 9alGkatget gcat ccagt t t gcaaagt ggggt cccat caagg
't GA86fhspSSLSASVGDRVTITCQASQDISNYLSWFQQKPGKAPKLLIHDASNLETGVPS

gc agtesalehpagmcagaainIisactcpbERTRat ECIFTEYETt gcagcect gaag
attttgc
aaghtatdACHPt £ acagcat aat aat t acccgt ggacgt t cggccaagggac

£R23Q384Y chain DNA:
' ga@@b@m@aég@@to@mggmcgca@mamwémm@ﬁ@@é %‘E:T&FG@%

ageagicacrgeeRITCEYGHACT YT CRGRACTCGRTATIRG T HCISCHEETGFA TCCEC

%l %XE&@SE@A&W@@%@@@@T?%W@GAC@CCTAC

PKmtmsmm@mq‘CGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC

SGSGSEIERAL T¢I QPERATYSIGICEHA CACKIE EGERECGAGAGCC

Antaaboatc AU T BICEI B TERRIAG TTIFAC A PIQRCCC AT CIAFE CERFREACCOTC

t ggtcteea cet t ct gct ggt ggcagcet cccagat gggt cct gt cccaggt gcag
1T4 gleagyahain Proteln:

0! euouemsagyereL LI AR ETRUEE T EXERAaE L

Ct(ﬂN@@E@?RVTISVDTSKNQFSL LSSVTAADTA

gctsécat cagcagt ggt gatt act act ggagct ggat ccgccagcacccaggga
12ygdekt ghain DNA:

SegeaH G AT B
GGGGTCCCATCA

BeLTT e
TTCGGCCAA

cc gg Ct A%E gm%@?f; E?Tgﬁcé 8%%11@1\36%?5 at (t:%GchG g?(txt; ttggagtg

t C4ERE : o
18%‘15%%2%’30?5 B EA LG aL A S ARG S GO RREGE P ANTABYETC
c DIghr E{P @} LOHNSYPWIFGQGTKVEIK
%@@E?ﬁ@& L é&l SSCDYYWSW ROHPGKGLEW GYI Y

S
Pt SR A SUDTEKNGF SLKL SSVTAADT AVYFCARADYDFWSGYF DYWGQGT

L g 5?& FAGhaCRA EMAA a1 8B GLNIEGEGCCTCAGTGAAGETC
at § LG EECHLHEATRIG L BUGEEL @ Oh 9B At Ot TRISAGHTEET
a9gtgL 9 2 cGACTTGAGTGGATGGGATGCATCAGCGCTTACGATGGTCACACARACTAT
catC¢adahdarcGatEiReat Ao hecad@tat graTt@LaylgAcagrgt
CaGLAE AR TGAGGAGCCTGACATCTGACGACACGGCCGTTTATTACTGTGCGAGAGACCCC
ct (- gCeAGEE AGBICREEECRt tRgaAct TALEEGIIGCEGICEC TRRTCAGRARsC
cagggaaa WO 2007/077028 PCT/ EP2006/ 012632 -107
agGee Cci@aked At gct gcat ccagt tt

lg% %gg&@g%ﬁg'tfmasmamggmmgfrsml SWVRQAPGQGLEWMGWISAYDGHTNY
C 0GoRLIGIalrcIrIGIRTAYEAR S REOD TRV 4 CARIPEAHEHFAEPYLRGE  Tda
agattttg
caacttattact gt ct acagcat aat act t acccgt ggacgt t cggccaagqga

166a4gpt Chain DNA
atgaggtcccctgetcagetectggggetectgetactetggetecgady tgccagatgtyg

acatccagatqacccagtctccatcctccctqtctgcatctqtaggaqacagagtcaccat
cacttgccgggcaagtcagaqcattagcagttatttaaattqgtatcagcagaaaccaqgg
aaagcccctaacctcctgatctatgctgcatccagtttgcaaagtggqgtcccatcaagat
tcagtgqcagtggatctgggacagatttcactctcaccatcagcagtctqcaacctgaaga
ttttgcaacttactactgtcaacagagttacaqtacccccatcaccttcggccaaqggaca
cgactggagattaaacgaactgtqgctgcaccatctgtcttcatcttcccgccatctgatg
agcagttgaaatctggaactgcctctgttgtgtgcctgctgaataacttctatcccagaga

ggccaaagtacagtggaaggtggataacgece




gaaat caaacgaact gt ggct gcaccatctgtcttcatcttcccgccat ct gat
gagcagt t

w@a@anttoggaact gcct ct gt t gt gt gcct gct gaat aact t ct aPCVERPag a1 2632
ggccaaaq tacagtggaaggt-gdgstaacgc 196 Light Chain
Protein
DI QUITQSPSSLSASVGDRVTI TCRASQG RNDL GWQKPGKAPKRLI YAASSL
Q@SGVPS
RFSGSGSGTEFTLTI SSLQPEDFATYYCLQHNTYPWIFGQGTKVEI K

Anti body, UL-G 197 Heavy Chain DNA'  H3_162_1NIGl
ng%%é EAECEOR 0t b agst aeeeaakeget oo STEORADRBERY
ct A DFTLTT S SLOPEDFATYYCQQSYSTPITFGOGTRLEIK

gt cgggcccaggact ggt gaagcctt cacagaccct gt ccct cacct gecact gt

ctctggtg
gct ccat cagcagt ggt gat t act act ggagct ggat ccgccagcacccaggga

agq9esidy v1-34
19ﬁg Qgﬁ&ﬁgggbggatctattacagtgqgaqcacctactacaacccgtccctc
aa ég£ actgqacctggagggtccttttcttggtgqcagcaqcaacaggtgcccactccca
agt f AcSat Al a0k AGR6aEIGhaRTAAGTATTL SITISCL CRELGE P GHGECE
tg éﬁgﬁggttctqgttacacctttaccaactatggtatcaqctgggtgcggcaggcccctgga
CCOCOLYE ACSIEE 684 Hoah tditgb gumagagre gat taregara et gouarg?
gtEé@dﬁ%&ggcaqagtcaccatgaccacagacacatccacgaccactgcctacatggagctga
9a&&%&bggwﬁﬁ@m&ﬁm(@gt@m@g@mt@é?@‘ﬁ’@éé?%ﬁéé%\%‘q&g&t
Canéé%%ngﬁﬁﬁ%tEEEﬂtacE&qggetagggaaccctgqtcaccgtctcctcagct ctac
QVRL LSRN AKE SEITHCBE T T SBBSI S ST FIBAROHPIREL EW G ¢
YS@§H€6qgctqcctggtcaaqqactacttccccgaaccq

YNPSLKSRVTI SVDTSKNQFSLKLSSVTAADTAVYFCARADYDFWNGYFDYWEQ
1 bYTY c58id PFoteight Chain DNA:  H3 162 1N A
at JAYQYECEBUGEERNEY S RGBT LT AEOR? fwxsma —
aqgkmcxgaTMTTDTsTTTAYMELRSE%%%@TAWYC@%DY% Sl BPRASS
catccagatggcccagtctccatcctccctgtctgcatctgtaggagacagagt
LoBbLSM C Eha ohA: catccagatgaccc

ct tymuggyemagt @%@g@éﬁ%qtgaa‘é%?ﬁg%‘?"t‘%%@@i:‘é‘i(ﬁﬁ 2l Gagtagaaag

Caggﬂp;ggatcctccctgtc gcatctgtaggagacagagd

t t aaccagggaaagcccctaaccte
gggt’}ﬁg???;‘f‘iﬁg?ﬁi‘;?ﬁ@ﬁ%3g§§§§3§§agggféitggﬂ%ttg Cesaae
tctgcaacctgaaga caacttacta
Cog g AN LR et aaLeaticadsel geagontea
ccgccatctgatgagcagttgaaatc
C A T ReAoRsd 480 B {ACtRdL agncAb cameg aagaes
gad2i @492 Fe5E8F Gt gget gcaccat ct gt ct t cat ct t cccgecat ct gat
agcagtt . . -
18 44EEY GEAIRCEEIE 011 1 gt g ans et aeaiL ot atsEbomEaTa
% g §§g§ - &%QE%%%@@@&@%@@@@F@@@Rmmt Chai n
r

DI QMITQSPSSLSASVGDRVTI TCRASQGE RNDL GAWYQUKPGKAPKRLI YAASSL

QBGVPS

RF?“ X @Eﬁl’_LlTl SSLQPEDFATYYCLQHNTYPWIFGQGTKVEI K

AntlBodysUl: 5,301 Heavy Chain DNA:  H3_174_INIGL
catctgtggttcttcctcctgctggtggcagctcccagatgggtcctgtcccaggtgcagi
tgcaggagtcgggcccaggactggtgaagccttcacagaccctgtccctcacctgcactg
ctctggtgqctccatcaacagtggtgattactactggaqctggatccgccagcacccaggg
aagggcctggagtggattgggtacatctattacaqtgggagcacctactacaacccgtccc
tcaagagtcgagttaccatatcaqtagacacgtctaagaaccagttctccctgaagctgag
ctctgtgactgccgcggacacgqccgtgtattactgtgcgaqagcagattacgatttttgg
agtgqttactttgactactqgggccaggqaaccctggtcaccgtctcctcagcctccacca
agqgcccathqtcttccccctqqcaccctcctccaagagcacctctqgggqcacaacggq

cctgg



tt ggt ggcagcagct acaggcacccacgcccaggt
oct gagat gg g ggt ccagct ggt acagt ct ggg
w@amgazamyest ggggcct cagt gaaggt ct cct gca t
cact gaat 9_1%%_ gcaaggt t t ccggpC HER2N06012632
tat - ccat gt act gggt gcgacaggct cct ggaaaagggct t gagt ggat
gq:tttgat WO 2007/ 077028 PCT/EPZOOG/O%%GSZq 9183 9994
cct gaagat ggt gaaacaat ct acgcacagaagt t
Hecoagga g gaagtt ccagggcagagt caccat g
1 £Pgalot acagasagagaet acat ggaget gagcagect gagat ct gaggacac
9 b8 cPCLVKPSOTLSLTCTVSGGS INSGDYYWSHIRQHPGKGLEWIGY I'TYSGSTYY
at}Ackel8caostHeak soarei e et iog aEb artig GUUTaQeR 4T 8S
tggtcacc gtctcctcagectccaccaagggecc 202 Heavy Chain
1%/9I§ltn0hain DNA :
KKRRASY KB GKYSEEEL JEIGSMYWRQAPGKEIL EVMSTEDPE
Exgélcg at acccaqtctccatcctccctgtctgcatctqtaggagacagagtcaccatca
@E%&@EMM&MEWWWWW
SS&C Q@aédd&h&téalatmthHQCa&i&gd?ﬁhgthﬂ&@tgqggtcccatcaaggttcag
00al.c6 a8 BEd iRk gigat gacticagtaite garcst g exACFEERIAAEEE Y

CCi4@RgA tactgtctacageataatagttaccegtggacgtteggecaagggaccaaggty

0CEOGEEi£oabat oagcaggt ceagutagagt et excgeed wGfa &
Ca@ﬁﬂé@&tqgaactgcctctqttgtqtgcctgctqaataacttctgtccgggag§§3%z§ggg

t gglayggdagat graga ca caat ct
attct cat egrcagggcagt ct ccacagctcctgatctatttgg

18ggoaa! coghggretTingacaggt t cagt gcagt ggar caggcacagal bl

aCHIQMy@aPSSLSASVGDRVTITCRASQGIRNDL
g22212&5?2@&@@@&Wewéﬁb@%aaw@@ﬁ?%FcHKgcat gcaagct ct

cgct cact tt cggcggagggaccaaggt ggagat caaacgaact gt gget geac
catstiftody ¥%-Gat cttcccgeccat 204 Light Chain P?o?ging

193 YMRQSPhSLPYRPGEP,
YLEﬁyégzttccttctgctgg€§g§§g§§§§g§§%tggg%gégg@éggggé%g%ggé%ggabba
SGYPRRE SESESH 9| c t tctctggtg

SYET EFIHIRT SRVEAR T _qgi %%%%%@ng

An9¢%ﬁgﬁ&;é@?aﬂig%&?9tF%ﬁﬁﬁftg?ﬁgcﬁgcc cta Glagagtcg
g g eGS0 Q0D A scagth Gsas

ctgt agagatggctatgatagtagtggttattaccac
J g%&g??ﬁégg AP T e g At el ol cedtaaclasactabo

gcfEcat cagcagt ggt gat t act act ggagct ggat ccgccagcacccaggga

a cct
1 { in Protei
%é ? a f@&%?&@iﬁ@&mea&fs%egﬁ@@aﬁﬁémkapmwmm@n
§ SVDT%KNQFSLKLSSVTAADTAVYYCARDGYDSSGYYHGYFDYWGQGTLVT
ag cca
tgtgact g

T
at cagt agacacgt ct aagaaccagt t ct ccct gaagct gaget ¢

ccgcggacacggeccgtgtatttct gt gcgagagccgattacgatttttggagtg
188 E8id hain pna:
gagg_ %gggg@cagggaaccctggtcaccgtctcctcagcctccaccaagggc
cC cé%%ﬁc56%db@€€§ﬂﬂbggcéﬂ%ﬁuH&amytéauihnqdaqatetqgtgatgaccc
Qv PG, MRS S5 TETAGE6S S SERIMBI ROMPEKEEVE Gy
YS Jaégtgttttatacagctccaacaataagaactacttagcttggtaccagcagaaacca
ggacagcctcctaagctgctcatttactngcatctacccgqgaatccggggtccctgacc
gattcagtggcagcgggtctgggacagatttcactctcaccatcagcagcctgcaqqctga
agatqtggcagtttattactgtcagcaatattatagtactccgctcactttcggcggaggg
accaaqqtqgagatcaaacgaactgtggctqcaccatctgtcttcatcttcccgccatctg
atgagcagttgaaatctggaactgcctctgttgtgtgcctqctgaataacttctatcccag
aqagqccaaagtacagtggaaggtqgataacqc

188 Light Chain Protein:
DIVMTQSPDSLAVSLGERATINCKSSQSVLYSSNNKNYLAWYQQKPGQPPKLLIYWASTRE

SGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQYYSTPLTFGGGTKVEIK



YNPSLKSRVTI SVDTSKNQFSLKLSSVTAADTAVYFCARADYDFWSGYFDYWEQ
GILVTV SS 207 Light Chain DNA: H3 178 1N1K
wat@agywescccgcet caget cct ggggcet cct get get ¢t ggt t CRCHEBL9EE12632
aggtgtg -106-
acat ccagat gacccagt ct ccat cct ccct gt ct gcat ct gt aggagacagag
t caccat
cact t gccgggcaagt cagggcat t agaaat gat t t aggct ggt at cagcagaa
accaggg
aaagcccct aagcgcect gat ct at gct gcat ccagt t t gcaaagt ggggt ccca
t caaggt
t e ﬁﬁé@g@atctgggacaaaattcactctcactatcagcagcctgcagc
ct?%é o
Mttt ol Fack ot gt agansat aslactL aecest agasgtd gyt
tgaagccttcacagaccctgteec tcacctgcactgtctctg

fiosed

a %Qytc ccC
e et e
t £ g tggat gtacatctattacagtgggagcacctactacaacccqtccctcaagag
ag g?ti%%%ﬁﬁ&g@é&atc%ema%wc%ge@ao@etmtaamqt@tam
cC 4 Y t to9gpaggi gt aacgega WBLtggagtggttat
2 £ tf ??g@%gq a%&?fﬁ%@@é&@32cgtclﬁ@t%&ct¢cg%¢pa@micqcatc
Pr%ﬁvﬁ ccccctggeaccctce

DI PSSLSASVCEDRVTI TCRASQG RNDL GAYQQKPGKAPKRLI YP. ASS

oL
C§ Yy Chain Protein
1%3 %§§%§%§Eb56ﬁﬁ@Lﬁfﬁﬂé@é@ﬁ@ﬂ@nzquwyguﬂgaggpﬁw@ggpﬁgSGSTYY
Anb B edK ki 6s2Q9 s Herasy T OREiAN Y BREADY PRYECYEDYQRETLYVTVSS
accat gaaacatctgtggttcttcctcctgctggt ggcagct cccagat gggtc
161 Bi®€Cchain DNA
a gagnfigcaggagt cgggcccaggact ggt gaagect t cacagaccct gt
Cgg%j%@@ﬁttiggcégitgggégﬁictgcég%tctégitgccéégtgccagqt tgaca&gc

ct gragheieibet ggihggct oTay cagea bt Yregadeset %\%"tcggggcgtgﬁéég

CCéﬂaéagaaqbaagggcattagaaatgatttaggctggtatcagcagaaac

cc&&ﬂgggéquyygecnqygagtqgg&?@%ﬂ}&ﬂéfﬁﬂﬁgf%HQQiEﬁgﬁgﬁg@é@&%ﬁ%@i%

Ct@ﬂﬁ@tggatctqggacagaattcactctcacaatcagcagcctgca

tacCiota AgERgRo gt AR ERCa e g A A 6 A IR H A
?ggiigmi:;acggagfgiiggtggaccatctgtctEggec%tcccqgcaté%qgéggé ggg
gaagebgageieet gy gact gccgcggacacggcecgt gt at t act gt gcgagagc
ggattac .

R A05h AL BUBRRG 00RO RSO
t CERSCHAIIEE S HOCRI AT LRV Y TREEtt cet ccaagaacacct ct
99999
cacagcggccct ggct gcct ggt caaggact act t ccccgaaccggt gacggt
gt 2eiiygdy dHePcaggegeect g 210 Heavy Chain Protein
1

S%%/R%'QTLSLTCTVSGGSI SSGDYYWSW RQHPGKGLEW GYI Y

N agatg tcctgtcccaggtgeagctgcagga
NP SR KA S e s
IL%HQ%%SC %ﬁgf EI at éyagt 'tbﬁ%ﬁ%cgacéﬂgib&cagggaangcctg
at ga gg(ézgcgéggia %QS L3-8 9080 e ¢ AGgEdLicg 8y t T Cagglagt cg
ag?g accatatcagtagacacgtctaagaaccagttctccctgaagctgagctctqtgactg
ccgcqgacacggccgtgtatttctqtgcqagagccgattacqatttttggagtggttatttt
gactactggggccaqggaaccctggtcaccgtctcctcagcctccaccaagggcc

194 Heavy Chain Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSI
PSLKSRVTISVDTSKNQFSLKLSSVTAADTA

SSGDYYWSWIRQHPGKGLEWIGYIYYSGSTYYN
VYFCARADYDFWSGYFDYWGQGTLVTVSS

195Light Chain DNA:
H3_138_1N1K
atgagggtccccgctcagctcctqgggctcct
catccagatgacccaqtctccatcctccctgtctgcatct
cttgccgqgcaagtcagqqcattagaaatgatttaggctgqtatcagcaqaaaccagg

gctgctctggttcccaggtgccagqtgtga
gtaggagacagagtcaccatca
gaaa



gacat ccagat gacccagt ct ccat cct ccct gt ct gcat ct gt aggagacaga
gt cacc

W@ L@aor10ge cgggcaagt cagggceat t agaaat gat t t aggct ggPEt/ERPOE 2632
aaacca -107-
gggaaagcccct aagcgect gat ct at gct gcat ccagt t t gcaaagt ggggt ¢
ccatca
aggt t cagcggcagt ggat ct gggacagaat t cact ct cacaat cagcagcct g
cagcct
gaagat { { t dcaact tattaglglolacgocal-aaklagihacargtggangttes
ggﬁﬁﬁ&é tctgggaca aattcactctcacaatcagcagcctgcagectgaagattttg
ggtPCCREH GUARA CaRaCURAGt UL oUM G AsaRLEE GGt satBl by
cc caccatctgtcttcatcttcccgecatctgatgagcagtt
tc

ARAR0T RaRE ce4 £drabt hghgeaiget gant-aacy
ttégg%ég%gagﬁ éhgggg%%gg?g%ggt%gaaggtggataacgcc 212

¢

Li ctag&ﬂ%alaﬁggr ot el n

1%?. é§g4323V||'TCFU¥SCX; RI | DLGWQKPGKAPKRLI YAASS
£ ogJ U

LS

et 2l QPR AT Y GNP FIBQETKVE! K

An y Ul-17 213 Heavy Chain DNA: H3 224 1N Gl

t ttcttccttctgcet t cagct cccagat tcctgtcccaggtgca
g9 gctggtggcag gat ggg g ggtgcag

ct gcagg

agi.caeees Gaggact ggt gaagect t cacagaccct gt ccct cacct geact g

15¢h&d-89chain DNA: | .

t ggrtizeatergcagt ggt gat t act act ggagcet ggat ccgccagcacccag

ga%gééﬂbttccttctgctggtgqcagctcccagatgggtcctqtcccaggtqcagCtgcag a

Ct goag@0aidpaatAAnotcHHCaCIHCYoYHGEaERAAET MFE@‘%‘J@&‘J

Ctgag@hitcagcagtggtgattactactggagctggatccgccagcacccagqga&g gcctg

gt gg@@gtaae@@tawa:giaagmgwﬁqaa@%\%a@%ﬁg E‘Eﬁﬁ&é@%ﬁqﬁg

gchgt @iccatatcagtagacacgtctaagaaccagtteteee gaagctgagctct tgattg

gaeb@nnqacgggnuaaggﬂa@@tgmqﬁgﬁ@ﬁﬁagﬁ@%iﬁﬁjﬁgigggéf?%ﬁgggﬁf%?5:g

gagh@gﬁctgggqccagqgaaccctgqtcaccgtctcctcagg t ccaaggyccec

tattttgactact ggggccagggaaccct ggt caccgt ct cct cagect ccacc

Cheai oW

s i e

OV QNS ERE AP S SN OSBRSS T S SRR T PR B &y

YSESTYY

NSSLKSRVTI SVDT SKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWEQG

199 Wiyiss Choiw DNAGKt Chain DNA: H3 224 1N1K

g9gcteiadt gacal 20208l A30E0AYL el SR SHLRES SRt EsA ke

t cctccotatetgeatctgtaggagacagagtcaccatca
e S G IR R s
tatgctgcttccagtttgcaaagtgg
geaELACE PHTAIATCCE g acCgal Clptgsdgeaianaghidgea
cataatacttacccgtggacgttcggccaagggaccaaggtyg

aaﬁ?%%?itqq ctgtctaca

gt EECat ééé?gii%%g&;cﬁ%@ag;cgg@@m 0G0 Jceatd tfat asRat t
agga Egt aact tctgttgtgtgcctgctgaataacttctatcccagagaqqccaaag
i s Tk

SASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASSLQSGVPS
=

8 g%ﬂ Egﬁ@ggttattactgtctacagcacaatagttacccgt

2@g%gc Q9925 GAaggifgaaat caaacgaact gt ggct gcaccat ct gt ctt
a 065G cREbr TR0 c G LOWRIGRPE KXPKRLIYAAS SLQSGVPS
DI 3 SASYGERELE CRASSIRNBAITRAEQORAGKAPKRL YAASSL
O

Antibody U1-8
201 Heavy Chain DNA:

H3_174_1N1Gl )
ttggtqgcaqcagctacaggcacccacgcccaqgtccaqctqgtacagtctggqgctqagg;

gaagaagcctggggcctcagtgaaggtctcctgcaagqtttccggatacaccctcactgaat
tatccatqtactggqtgcgacaqgctcctgqaaaagqgcttgaqtggatgggaggttttgat



RFSGSGSGTEFTLTI SSL, QPEDFATYYCLQHNSYPW FCQGTKVEI K

Anti body Ul-18 217 Heavy Chain DNA: H3 227 1N1GL
wa@o@uicioegct t ct gct ggt ggcagct cccagat gggt cct gt c CREEPPo6IQ)1 2632

ct gcagg -108-

agt cgggcccaggact ggt gaagcctt cacagaccct gt ccct cacct gcactg

tctctgg

t ggct ccat cagcagt ggt gat t act act ggagct ggat ccgccagcacccagg

gaagggc

Ct 0924199819921 AGRE £k ARAAL00AGEaGH g 0L ATARGET0 6

thac %tacaqacacagcctacatgqagctgaqcagcctqagatctgagqacacqgccgtgt

0t COaULL As LAl eleAYLANAaG 0L G 9a0RR0 3G dcaL6ani-gangaigac

9cL &

Cc ctcagcctccaccaagggcce
gadtgecgcgbacacggecyt gt at t act gt gcgagagecgat tacgatttttg
2?:?% 93]; Chain Protein
ah Lo LAREA ARKIEHERCAERERRODTHIGHT OATRGE I LBEHCREED CTHE
aaaﬂ VTMTEDTSTDTAYMELSsLRSEDTAVYYCATGWNYVFDYWGQGTLVTVSS
catcggtcttccccctggcaccct cct ccaagagcacct ct gggggcacagcgg

26% %EQHQ Chain DNA:
Ctggc{ggﬁﬁ@@ggactacttccccgaaccggtgacggtgtcgtggaactcagg
cg ;%cc;gaébdd@aywtdsbaithPb&ﬁﬂﬁtncactctccctgcccgtcacccctggaga
Q/ G AR SIS T RIS GG 28 SR Y WEIAIOREMPIGIRCE B GFE
YY TEf&gtacctgcagaaqccagggcaqtctccacagctcctgatctatttggattctcat
NPSkARRVEL S)MIT SKNQa Sk i tSEVAAAOTA P CAREDYORYEGFE
TLYIMSSG caddd: obbgitt gEhed ty t DAY tLHER (227 Lg QIR caagetetacaaacte

at g3gaelke ceaget cagut coiagg JUTUAt CARECg B2 TR g U ¢ kX RaEYt GEE®

aggtegi@atceccgecat
cat ccagat gacccagt ct ccat cct ccct gt ct gcat ct gt aggagacagagt

20ACtglitc &hain Protein

ct DOIQgRLHAYTRCRPAGEARCEQHAHE %‘EI‘{YPB%F@’G@@?%%O&&@%‘&\D&%%C

Cagﬁxﬁ@aﬁSGSGSGTDFTLKISRVEAEDVGVYY QALQT TKVEIK

gcccct aagcgcect gat ct at gct gcat ccagttt gcaaagt ggggt cccat ca
aggttcag
Cg@@&@t aﬁht ggacagaattcactctcacaatcagcagcctgcagcctga
zaggggyxgg azn DNA:
caddt L8 t1¥é€¥Ht ct acagcat aat agt t acccgt ggac
CCggggﬁqjtcct&%tgctggt%qcagctccé%ga%gggé%cggtcé%%ggggfﬁ%éfgggé%z
FHIE @%ﬁfff t ccctgtcectcacctgecactgtcticigg
8Zgggﬁqatﬁggcaqtq§?£@€59@§§§§3}ct9§§3 <% «Eg(}éaﬁeg%%ggﬁ&%ttg
t agcacctactacaacccgtecctcaagagtcg
gadag gty gef%ga %&%33%9%?&3399 giR sl el ecauaes
g?&?%ﬁ?? cacggcc Eg@ﬁi %ékél%% £H¥59c Qak&fﬂgtt dEggttittgg
tctcctcagcctccaccaagggcccactcyg
DI %%ggc§/?\%?iﬁﬁﬁ\‘?‘ﬁg?éﬁi%ccbcRNDL OOKPGKAPKRL| YAASS
LQ§ ccctdg .
25% GSGS EFIT‘IF_? %@EDFATYYCL@NSYPV\?I’FG_QGT KVEI K WD
S 23 Q06¢ QL2632 pyyitdhi RAAE G0 EY 1A Y886sTY
22 v sl 1k b A NV EAC AR ADYDFHSGYFDYWGQGTLVTV
Ct% ggttcttccttctgctggtggcagct cccagat gggt cct gt cccaggt g
cagctgc
zgggggﬁggggggqg@gactggtgaagccttcacagaccctgtccctcacctgca
CtOtgd G7g_1N1K
atgagggtccccgctcagctcctggggctcctgctqctctggttcccaqgtqccaggtgtg
acatccagatgacccagtctccatcctccctgtctgcatctgtaggagacaqagtcaccat
cacttgccgqgcaagtcaqqgcattagaaatgatttaggctggtatcagcagaaaccaggg
aaagcccctaagcgcctgatctatgctgcatccaqtttgcaaagtggqgtcccatcaaggt
tcagcggcagtgqatctgggacaaaattcactctcactatcaqcagcctgcaqcctgaaga
ttttgcaacttattactgtctacagcataatacttacccgtggacgttcggccaagggacc
aaggtggaaatcagacgaactgtggctgcaccatctgtcttcatcttcccgccatctgatg
agcagttgaaatctggaactqcctctgttgtqtqcctgctqaataacttctatcccagaga

qqccaaagtacagtgqaagqtgqataacgcc



t ggt ggct ccat cagcagt ggt gat t act act ggagct ggat ccgccagcaccce
agggaag
wWQ@o@ahgwagt ggat t gggt acat ct at t acagt gggagcacct acPE/ARINOO Y2632
tccctca -109-
agagt cgagt t accat gt cagt agacacgt ct aagaaccagtt ct ccct gaagc
t gagct c
t gt gact gccgcggacacggecgt gt at t act gt gcgagagccgat t acgat tt
t t ggagt
ggt cact tt gact gct ggggccagggaaccct ggt caccgt ct cct cagettcc
2@CTaAGY cChgoc featsiegt ctt ccccc 222 Heay i P '
CMEHQES@PQEMKPB@mNSE$@$9@§@§Pg@@@@%ﬁﬁgﬁ%&g@@%ﬁ%@%ﬁéﬁlY
Y SGSEREGSGTKFTLT ISSLOPEDFATYY CLOENT Y PWTFGQG
NPSLKSRVTMSVDT SKNQFSLKLSSVTAADTAVYYCARADYDFWSGHFDCWEQG
TLVTVSS 223 Light Chain DNA: H4 14 1IN1K a
t gagggt ccccget caget cct ggggcet cct get get ct ggt t cccaggt geca
ggegtyzpdy UL-16
2Q9aﬁe@\&gaiﬂbg?1§1@é’égt ctccat cctccct gt ct gcat ct gt aggagacagagt
caddaitla 1N
t cteccagatgggtectgtecc
e noemmgenmigtesaty A AL HoRSGE LRSS
; tggtgattactactggagctggatccgecag
gocteramagt e et I aT hali i ceanigagateesalnn
t t tcagtagacacgtctaagaaccaqttctccct
cggeadt ggat e agERaal 1 iCatl clcabnal cagengesigaagsetga
agﬁ?fQQHigqc attttgactactggggccagggaatcctggteaccgtetecteay
cadlet telt C4TT e G Al CALABY J A5 6 0006 BihagoReaBgn0a
ccad %ﬁ%; ctgggc gcctggtcaaggactacttccccqaaccggtgacgqtqtCCtgg
ga&atTHAACE gaq(g?g%ggctgcaccat ctgtcttcatcttcccgece 224
Li GACEAFIFAPr ot ei n
D COSPSSL %\g@@ﬁ}/’l’ | TCRASQA P. DDLGAWYQKPGKAPKRLI YAESS
’t 1§11§v PSOTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIYYSGSTYY
FS& Tﬁ)ﬁ@ RE AT SRS RN GOBTIRVEFFCOCTLVTVSS
Antibody UIL-29 225 Heavy Chain DNA: H4_107_1N14
zgggg:gggg@ﬁagggﬁﬁg:t cctcgttgctcttttaagaggt gt ccagt gt caggtg
cag@l 991 anik |
t 99ATLSEDGIH6RAeEEE GEe6RgTCt gOYaght UL guFast et Ber gty
ca EgccaqatqacccagtctccatcctccctgtctgcatCtgtaggagacagagtcacc
t 9galheatslchbaal-ageialgacaigeacirggrarsgeetriger eTHGaeHa
ggg&ggégagcccctaagcgcctgatctatgctgcatccagtttqcaaagtggggtccc tca

gagl Het98Gaeid abat galuat gargyert abearaat BRICACGEATAC £Cl

gtgéﬁﬂagttttqcaacttattactqtctacagcataatagttacccgtqgacgttcggccaa

ccgatteanpateictagayasantytosatasase Aot 6t A Chcaadt vh
gca@gﬁégtgaqcagfigaaatctggaactgcctcgg%%gtgggigtgctqaat acttcE?t
gagageqgaageacacygyet I tgrardterytafégagagaccgcet t gt gt act aa
tggtgta _

ctiahgadgdot ReySial ggacq! ol 404906 AANNYREHACIIL EAREUS:

t CIIOAGQSPSSLSASVGDRVTITCRA rnT
Ct t TICECECRIT G HECARRRTATY Y COBNR Y IE G TGt ccagdageacct
ccgagag cacagccgccctggge 226 Heavy Chain Protein
QVQLVESGGGVWWQPGRSL RLSCAASGFTFNSYDIVHWRQAPGKGLEW/AVI WD
GSNKYYA

DS\M@?FQ‘%SSF?_E-)%}I\\[TLYL QWNSLRAEDTAVYYCARDRL CTNGVCYEDYGVDV

H3_224_1N1G1
tggttcttccttct
agtcgggcccaggactggtgaag

gctggtgqcagctcccaqatgggtcctqtcccaqgtgcaqctgcagq
ccttcacaqaccctgtccctcacctgcactgtctctgg
tggctccatcagcagtgqtgattactactggagctggatccgccagcacccaqggiagggg
ctggagtggattqgatacatctattacagtggqagcacctactacaattcgtccc caigt
gtcgagttaccatatcagtagacacgtctaagaaccagttctccctqaagctqagctc gt
gactgccgcqgacacggccgtqtattactgtgcgagagcggattacgaEttttggagtqg
tattttgactactqqqgccaqqgaaccctggtcaccgtctcctcagccLccaccaaggqcc

catcg



227 Light Chain DNA: H4 107 _1N1K
at gagggt ccct gct cagct cct ggggcet cct gect get ct gget ct caggt gecc

W@ a9 mas PCT/EP2006/012632
cat ccagat gacccagt ct ccat=clctQzcct gt ct gcat ct gt aggagacagagt
caccatca WD 2007/077028 PCT/ EP2006/ 012632 -112
ctt gccaggcgagt caggacat t agcaact at t t aaat t ggt at cagcagaaac
cagggaaa
gcccct aaggt cct gat ct acgat gcat ccaat t t ggaaacaggggt cccat ca
aggttcag

zﬁggggg;@gg&p@ggg@g@gattttactt-tcaccatcagcagcctgcagcctg
aa ééaPGLVKPSQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIYYSGSTYY

Carg et iRl acd aire aagatkat gahant o e CERPON DBRIATF R GHOGHRGHIFE
ccaaggtg

»PAdalcarasgaanhgt ggct gcaccat ct gt ctt cat ctt cccgecat ct gat
gaggagial 1n1K
0233t §4 398 st Beat ed gt gi gicgetd e yerticaa bttt et ko ag#yd
gg%@@éﬁﬁlca&éﬁﬁh@bg@gd&38q¢dqghtadﬂqahntangﬁeqqﬁttagqctggtatca
DI QVISSRISLSARYERRHL 2 )ASCDI SNYE NI QER PGRAPKI A2 EASIY
ET@hﬁéﬁﬁtcaaggttcagcggcagtggatctggqacagaattcactctcacaatcagcagcc
F SESES{sHDE TAgH tSSLQREDV AT COR Y BT PIa PR ITIHRYEF g9 togaca tt
Antcgbeshagia 3(ag@Byddeatse B aRar EBRAGC EOFAC QIS te taNjrafct te
ggaetbgtygcaagaacat gaaacacctgtggttcttcctcctgct ggt ggcagct
cccagatg :

2TRytLd ghigthe cagRyogedyct gcaggagltﬂ():L%%gccca%gact %%gsas%%g&%st

ac &g auTISPSSLSASVGDRVTITCRASQGI QOKPGKAPKRL

t giREEEIGSEEET (6 S LR BEPEL G EHT TG AUt Yot gat t act act
ggagct gg

at ccgccagcacccagggaagggcct ggagt ggat t gggt acat ct at t acagt
gggaccac »

ct Fettabedt 8égtEcct caagagt cgagt t accat at cagt agacacgt ct aa
2yhdtee, tChain DNA: '
Lo gBolP Ui gL ol 419801 0090 0gRPARUALEA A BLIARL LS
R e
acoqee g‘;;ﬁ% 13 tﬁ%%@ggg%é&%ﬁ%%&&!&%@%%g&ct% Lya

CCaA 8FE1: aacca ctccctgaagctgagetetgt
QU Cestrer el on ST S R B

ccctggtcaccgtctectcagectccaccaagggcece
NP SRR R R A A CABADY RS Y F00ERS
TL\&@&%%P g ciaTJé%L c quigﬂéég c%é@b6Ebhﬂd§actcaggcgccct

at ga gg%%cc d% cagctcctggggctcctgectgectctggttcccaggtgcc

289 ég Chain Protein
aC o SEAIALIARGSATL SITe e AR E SEIHSH ROAP CH Y ERDGIYAC BB
te g SRVTISVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWGQGTLVTVSS
cacttgccgggcaggt cagggcat t agaaat gattt aggct ggt at cagcagaa

2P€GA989 chain DNA:
aa%gcgpghﬁg@cgcctgatctatgctgcatccagtttgcaaagtggggtccca
tCQ@;gﬂdgtccccgctcagctcctggggctcctgctgctctggttcccaggtqccaqgtgtga
t cagcaacagiggatstgggacagaat it tdettc heaue yeTRGE EEAfEag e
Ctg@@gﬁ%gggcaagtcagggcattagaaatgatttaggctggtatcagcagaaaccagggaaa
gcccctaagcgcctgatctatgctqcatccaqtttgcaaagtqgggtcccatcaaggttcag
cgqcagtggatctgggacagaattcactctcacaatcagcagcctgcagcctgaagattttg
caacttattactqtctacagcataatagttacccgtgqacqttcggccaaqggaccaaggtg
qaaatcaaacgaactgtqgctgcaccatctgtcttcatcttcccgccatctgatgagcagtt
gaaatctggaactqcctctgttqtgtqcctqctgaataacttctatcccaqaqagqccaaag

tacagtggaaggtggataacg

220 Light Chain Protein D
DIQMTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKRLIYAASSLQSGVLS

RFSGSGSGTEFTLTISSLQPEDFATYYCLQHNSYPWTFGQGTKVEIK



ttttgcaacttattactgtctacagcat aat agttacccgtggacgttcggcca
agggacc
waagggmyaaat caaacgaact gt ggct gcaccat ct gt ctt cat CPCT/ERHOCA12632

tctgatg -111-
ggcagttgaaatctggaactgcctctgttgtgtgcctgctgaataacttctatc

cagaga ggccaaagtacagt ggaaggt ggataacgcccttccaatc

232 Light Chain Proteingg 9999 ) 999
gls %SSPSSLSASVG)RW TCRAGQG RNDL GWQQKPGKAPQRLI YAASSL
FSGSGSGIEF Sk T 5SSLQPEDFATYYCLQHNSYPWTFGQGTKVEI K WO
220 Qih 0¥ 78280 PSR :EP2006/ 012632 -113 SEQUENCE | [S T
ftda 15 Raicger (SEQ ID NO 233):

S LAT HELETAKETHACHIEG c tdCrdgnt partcf BEQCBy NG cagcetyc

234)5a 43056 ACATIANTAT GATEAT G a2 PTG T T GTOBCTE P a8AT Y C
20Q 4 0740282 RGHCER2RR64 02638t ggatit Yo dP4bbec coh cCRRagggaay
Segyentrs s Myahabgr Rat ot 4 thacQDRYICDRE CODRA CapRRtccctca
1 SQYF-q ahesaty:aCES ANSEDNCANB t tliaat a¥t cAgSESTOPPRPBLGeS 9agc tC
RASQG RNBE 6 ARS8 QR dcQHNSY PRIt g HoicgadagaBYDRASEY RIS tagagt
heayyc {365k SSEWBIddTa 2y MaYYSCETYYMEBC RS E RASEX RRERTY
AAGSEES: teQpINGYRWICC | | ght DGYDSSGYYHGYFDY heavy

GGS| SSGGYYWS Yl YYSGSTYYNPSLKS  Ul- 3 WASTRES QQYYSTPLT
202 gl vKSBESYLHISRNKNYLA ADYDFWSGYFDY heavy U 1-4

U
CGEN SBDEYVE/ KRSV Py VASSI RETT RIS =1 1 ¥ LYYSGSTYY
RASEEY RIS ASENQRS LKLSSVTAADTAVY CARADYDFWSGHFDCWGQGTLVTVSS

223 Light Chain DNA:

H4_ 14 1IN1K
atgagqqtccccgctcagctcctggggctcctgctgctctggttcccaggtgccaggtgtga

catccagatgacccagtctccatcctccctgtctgcatctgtaggagacaqagtcaccatca
cttgccggqcaagtcagggcattagagatgatttaggctggtatcagcagaaaccagggaaa
gcccctaachcctqatctatgctgaatccagtttgcaaagtggggtcccatcaagqttcag
cqgcagtggatctqggacagaattcactctcacaatcagcagcctgcagcctgaaqattttg
caacttattactgtctacagcatcatagttacccgtggacgttcggccaagggaccaaggtg
gaaatcaaacgaactgtggctgcaccatctgtcttcatcttcccgcc ’

224 Light Chain Protein
DIQMTQSPSSLSASVGDRVTITCRASQGIRDDLGWYQQKPGKAPKRLIYAESSLQSGVPSR

FSGSGSGTEFTLTISSLQPEDFATYYCLQHHSYPWTFGQGTKVEIK

Antibody U1-29
225 Heavy Chain DNA:

H4_107_1N1G4
tggctqaqctggqttttcctcgttgctcttttaagagqtgtccaqtqtcagqtgcaqctgg

tggagtctgggggaggcgtggtccaqcctggqaggtccctqagactctcctgtgcagcgtc
tggattcaccttcaatagctatgacatgcactgggtccgccaggctccaggcaaggggctg
qagtgqgtggcaqttatatggtatgatggaaqtaataaatactatqcagactccgtgaagg
gccgattcaccatctctagagacaattccaaqaacacgctgtatctgcaaatgaacagcct
gagagccgaqgacacqgctgtgtattactgtgcgagagaccgcttgtqtactaatggtgta
tqctatgaagactacggtatggacgtctgggqccaagggaccacggtcaccgtctcctcag
cttccaccaagqgcccatccgtcttccccctggcgccctqctccagqaqcacctccgagag

cacagccgcecectgggce

226 Heavy Chain Protein
QVQLVESGGGVVQPGRSLRLSCAASGFTFNSYDMHWVRQAPGKGLEWVAVIWYDGSNKYYA

DSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDRLCTNGVCYEDYGMDVWGQGTTV
TVSS

227 Light Chain DNA:

H4_107_1N1K
atgagggtccctgctcagctcctggqgctcctgctgctctggctctcaggtqccagatgtqa

catccagatgacccagtctccatcctccctgtctqcatctgtagqaqacagagtcaccatca



GGSI SSCDYYWS ADYDFWSGYFDY  heavy YI YYSGSTYYNPSLKS U
1-5 LQHNTYPW |ight RASQGE RNDLG AASSLQS GGSI SSGDYYWS
W(A_DMWWFDY heavy yl YYSGSTYYNPSLKS Ul-6 LQPITEPAD6/012632
I i ght RASQGE RNDLG AASSEQ$26GSI SSCDYYWS ADYDFWSGYFDY
heavy ylyySGSTYYNPSLKS Ul -7 LQHNSYPWT RASQDI RNDLG
AASSLQS |ight GYTLTELSMY GANYVFDY heavy
GFDPEDCETI YAQKFQG Ul-8 LDSHRAS MQALQTPLT |i ght
RSSQSLLHSNGYNYLD GGSI SSGDYYWS ADYDFWNGYFDY heavy
ylwé@@éé&ﬁ@dﬁég&bahagmwmattécg:htcms@@am@g@aaaa
L& éﬁéﬁ@&ﬁ%@%aéﬁhﬁﬂ@ﬁﬁ&hﬁﬂaﬁaaiuaavygtéccatcaaggttcag
Y1 QYRR L E X NPSIJsSc adil-tt Oa RABSRES JANDA G AR B € c QFHNIVRYITE g
| i @hta ARYREVRGCEEDY: t dreavar tEGSHSSEDMMB cicgbgggaccaaggty
\qQﬁéggﬁﬁgﬁﬁbﬁﬁﬂﬂéSqq&tdcaEM%ﬂ@EbE&ﬁﬂgét¢V¥§SEQ§pqngqgﬁqgmgfagtt
| i b £ 65Tl SSRGS AR YDEWBEYE DV a theahnp tatcccagagaggecaaag
VI paeSESIYYNPSLKS 11 ght Ul-12 LCOHNNYPWT RASQG RNDLG
AASSLQS GGSI SSGGYYWS EDDGVDV

228 Light Chain Protein
DIQMTQSPSSLSASVGDRVTITCQASQDISNYLNWYQQKPGKAPKVLIYDASNLETGVPSR

FSGSGSGTDFTFTISSLQPEDVATYYCQHYDTLPLTFGGGTKVEIK

Antibody U1-30
229 Heavy Chain DNA:

H4 116_1_ 1N1G4
ggactgtgcaagaacatgaaacacctgtggttcttcctcctqctggtggcagctcccagatg
ggtcctgtcccaggtgcagctgcaggagtcgggcccaggactggtqaagcctttacagaccc
tgtccctcacctgcactgtctctggtggctccatcaqcagtggtgattactactggagctqg
atccgccagcacccagggaagggcctggagtggattgqgtacatctattacagtgggaccac
ctactacaacccgtccctcaagagtcgagttaccatatcagtagacacgtctaagaaccagt
tcgccctgaaqctgaactctqtgactgccgcggacacgqccgtqtattactgtchagagcc
gattacgatttttggaqtggttattttgactactgggqccaqggaaccctggtcaccgtctc
ctcagcttccaccaaqqgcccatccgtcttccccctgg

230 Heavy Chain Protein
QVQLQESGPGLVKPLQTLSLTCTVSGGSISSGDYYWSWIRQHPGKGLEWIGYIYYSGTTYY

NPSLKSRVTISVDTSKNQFALKLNSVTAADTAVYYCARADYDFWSGYFDYWGQGTLVTVSS

231 Light Chain DNA:
H4 116_1 1N1XK
atgagggtccctgctcagctcctggggctcctgctgctctgqttcccaggtgccaggtgtg

acatccagatgacccagtctccatcctccctgtctgcatctgtaggagacagagtcaccat
cacttgccgggcaggtcagqgcattagaaatgatttaggctgqtatcagcagaaaccaggg
aaagcccctcagcqcctgatctatgctgcatccagtttgcaaagtggggtcccatcaaggt
tcagcggcagtggatctqggacagaattctctctcacaatctccagcctqcagcctgaaga
_ttttgcaacttattactgtctacagcataatagttacccgtggacgttcggccaagggacc
aaqgtqgaaatcaaacgaactgtggctgcaccatctgtcttcatcttcccgccatctgatg
agcagttgaaatctggaactgcctctgttgtgtgcctgctgaataacttctatcccagaga
ggccaaagtacagtggaaggtggataacgcccttccaatcggg

Light Chain Protein
DIQMTQSPSSLSASVGDRVTITCRAGQGIRNDLGWYQQKPGKAPQRLIYAASSLQSGVPSR

FSGSGSGTEFSLTISSLQPEDFATYYCLQHNSYPWTFGQGTKVEIK

o
[F%)
o
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heavy yl YYSGSTYYNPSLKS Ul-13 LGSNRAS MQALQTPIT |i ght
RSSQSLLHSNGYNYLE GGSI SSGDYYWS ADYDFWSGYFDY  heavy

WORMYSGBIYNPSLKS Ul- 14 LCHNTYPWT 1l i ght RASQEIREEL0/012632

AASSLQS WD 2007/ 077028 -RGB-EP2006/ 012632 - 115 heavy

GGSVSSGGYYWS DGDVDTP VDAFDI Yl YYSGSTNYNPSLKS  Ul- 15
ht ~- | RASQSLSGNYLA GASSRA QQYDRSPLT heavy

GGSI SSGDYYvj S ADYDFWSGYFDY ULl-16 |1 _ Yl YYSGSTYYNPSLKS

| i ght RASQG RNDLG AASSLQS LQHNSYPWT  heavy

GGSI SSGDYYWS ADYDFWSGYFDY Y1 YYSGSTYYNSSLKS  Ul-17

| i ght RASQG RNDLG AASSL? ﬂn\@ PWI  heavy

GGSI SSGDYYWS ADYDFWEEREBYCE 418 vYSGSTYYNPSLKS

| i ght RASQG RNDLG AASSLQS LQHNSYPWE  heavy

GGSI SSGDYYWS GDYDFWSGEFDY  UlL- 19 YI YYSGSTYYNPSLKS

I i ght sequence not avail able heavy GGSI SSGGYYWS

Yl YDSGSTYYNPSLKS DQGQDGYSYGYGYYYGM Ul-20 DV |ight

QASQDI SNYLN VASNLET QQCDNLPLT heavy GGSI SSGDYYWS

RYSRREGYIEDHOUZ3IN Y1 YYSGSTYYNPSLKS | i ght RASQDI RNDLG

QASRATE CATRBEYPTRGC ReldV5GCBES SSGDYYWS ADYDFWSGYFDY

UL- 22 YI YYSGSTYYNPSLKS

Primer (SEQ ID NO: 234):

GCTCTAGATTAATGATGATGATGATGATGTTSTCCTAAA



i ght RASQGE RNDLG AASSLON LQHNS
YPWI heav
‘NgﬁshSSGDYYWS ADYDFWSGYFDY YIYYSGSTYYNPSLK% Ul-23
G?(B@I 07R26QGE RNDLG AASSLQS LQHNSYPWT  heavy
. hSSGDYYMB ADYDFWNGYRFDY 4-Ul1- 24 VY1 YYSGSTYYNPSLKS
i ght RASQGE RNDLG AASSLQS LQHNNYPWI  heavy

PCT/EP2006/012632

GGS| SSGD
i ght RA\S(YV‘SRQBEDFW%@EDRJ@@@;MMSGSTWNPSLKs
heaVy DYYW SGYrDY
gt e e R b
1ig OG- RNBLG Ahé‘@,ffﬁdfc; OIF Zia s ¥L0EY SGST Y YNRBN KESWT
hearysS| SSGD DE% NGYPW  heavy | ADYDFWSGYFDY
22 D0 /"-\D GYFDS Ul 28y YWY S Sl KS
Tioht gt Y ASKS RNDE Gr A¥Sa Db COANGYVRWIRS heavy |FORNRIGYRM
hea ADSVKE BERIFGIIRVRVEDYGVDY U | - 29 | PGRESGYYHGYFDY
%SQDl SNYLN DASNLET QHYDTLPLT nh@éﬁvﬂf@%ﬁgseo%
IDFV\BGKHBY UL- 30 Y1 YYSGITYWYNPSLKS Hight—RAGOG-RNPEG
ngfﬂl*lgub TQJ\'\(I?;YF /\}gSV\D 2007/ 07;72 285 BET EP2006| 012633
YDGYRNYA4 G 1-31 tight RA \Ypi g;?\ﬁl{l -a\a/ilb @’i
nea\%}(gﬂzr:![ T R EYDF V\E%Véﬁwme Ve ek Ul_DgV;_SGYFDY
3 | PN ;‘@ ﬁ&Mﬁf@\B
1ight T T 'Y RASQGIRNDLG AASSLQS LOHNNYPWT
heavy GGSISSGDYYWS ADYDFWSGYFDY |
YIYYSGSTYYNPSLKS
u1-5
1ight RASQGIRNDLG AASSLOS LOENTYPWT
heavy GGSISSGDYYWS ADYDFWNGYFDY
u1t-6 YIYYSGSTYYNPSLKS
1ight RASQGIRNDLG AASSLQS LOHNTYPWT
heavy GGSISSGDYYWS ADYDFWSGYFDY
Y TYYSGSTYYNPSLKS
u1-7
1ight RASQDIRNDLG AASSLOS LOHNSYPWT
heavy GYTLTELSMY GWNYVFDY
GFDPEDGETIYAQKFQG
u1-8 R
light LDSHRAS MOALQTPLT
RSSQSLLHSNGYNYLD
heavy GGSISSGDYYWS ADYDFWNGYFDY
u1-9 vIYYSGSTYYNPSLKS
light RASQDIRNDLG AASSLQS LOHNSYPWT
heavy GGSISSGDYYWS ADYDFWSGYFDY
U1-10 vIYYSGSTYYNPSLKS
light RASQGIRNDLG AASSLOS LOHNNYPWT
heavy GGSISSGDYYWS ADYDFWSGYFDY
u1-11 YIYYSGSTYYNPSLKS
light RASQGIRNDLG AASSLQS LOHNTYPWT
heavy GGSISSGDYYWS ADYDFWSGYFDY
Y IYYSGSTYYNPSLKS
U1-12
light RASQGIRNDLG AASSLQS LOQHNNYPWT
heavy GGSISSGGYYWS EDDGMDV
U1-13 YIYYSGSTYYNPSLKS
1ight LGSNRAS MQALQTPIT
RSSQSLLHSNGYNYLE
héévy GGSISSGDYYWS ADYDFWSGYFDY
_ U1-14 YIYYSGSTYYNPSLKS _ ]
1ight RASQGIRNDLG AASSLQS LOENTYPWT




| i ght RAGQE RNDLG AASSLQS LQHHSYPWT  heavy
GGS| SSGDYYWS ADYDFWSGHFDC UlL- 33 Y1 YYSGSTYYNPSLKS

wo e@hn7R2EQGE RDDLG AESSLQS LQHHSYPWT  heavy GYREITERIBE012632

DVQDYGDYDYFDY W SAYDGYRNNASKLQG U | -34 | ght
RASQSI SSYLN AASSLQS QQSYSTPI T heavy GFTFSDYYMS

cavy ERYS DDPDGFDI GGSYF BESEMNNI YHADSVKG  Ul- 35 ‘?CiDZj‘PﬁMWDMDI
QASQDl SNYLS PASNLET QQYDNPPES SCIRERSEE Y YWS
_ADY EDYl _heavy Y1 YYSGFTYYNRSFKS—Hgit—H-+=36
iight RASQQ RNDLG AABSREBCH EENSYPWSSHéavy GYT P’Ps% S
e DD SN EARDE W SOYRETTNYAQKEQS U137 | rBiTlecvrpy
7 RASOS) SSYLN PSSPV STRL T o GrskSTSAYGVG RDEVRGFDY
=t ~ U138 @t _ KVSIEEYent
1 FYDOH G TVSSNYT
heavy TYYADSV G'Tystg.?aiﬁ‘?gsg gt pr{éﬂ.g;_fﬁq;ﬁl?}gﬁyrﬂ‘]ﬂavy
RSSQS|ult HENGYNYLD GGSI SSGEYYWS DRELELYYYYYGWDV _heavy
light VI YSSGSTYYNPELKSocidknd® AASSLQS LOHNSYPWT ”
heavy GGSISSGDYYWS ADYDFWSGYFDY
U1-18 YIYYSGSTYYNPSLKS
light RASQGIRNDLG AASSLQS LOHNSYPWT
heavy GGSISSGDYYWS GDYDFWSGEFDY
U1-19 YIYYSGSTYYNPSLKS
light sequence not available
heavy GGSISSGGYYWS A
YIYDSGSTYYNPSLKS [DQGQDGYSYGYGYYYGM
uU1-20 DV
light QASQDISNYLN VASNLET QQCDNLPLT
heavy GGSISSGDYYWS ADYDFWSGYFDY
u1-21 YIYYSGSTYYNPSLKS
light RASQDIRNDLG AASRLQS LOHNSYPWT
heavy GGSISSGDYYWS ADYDFWSGYFDY
u1-22 YIYYSGSTYYNPSLKS
light RASQGIRNDLG AASSLQN LOHNSYPWT
heavy GGSISSGDYYWS ADYDFWSGYFDY
YIYYSGSTYYNPSLKS
u1-23
light RASQGIRNDLG AASSLQS LQENSYPWT
heavy GGSISSGDYYWS ADYDFWNGYFDY
U1t-24 YIYYSGSTYYNPSLKS
light RASQGIRNDLG AASSLOS LQHNNYPWT
heavy GGSISSGDYYWS ADYDFWSGYFDY
uU1-25 YIYYSGSTYYNPSLKS
light RASQGIRNDLG AASSLON LOHNSYPWT ]
heavy GGSISSGDYYWS ADYDFWSGYFDF
U1-26 YIYYSGSTYYNPSLKS
light ' RASQGIRNDLG AASSLOS LQHNGYPWT
heavy GGSISSGDYYWS ADYDFWSGYFDF
u1-27 YIYYSGSTYYNPSLKS
light RASQGIRNDLG AASSLQS LOHNGYPWT
heavy GGSISSGDYYWS ADYDFWSGYFDS
U1-28 YIYYSGSTYYNPSLKS :
light RASQGIRNDLG AASSLQS LOHNGYPWT
heavy GFTFNS YDMH
VIWYDGSNKYYADSVKG [DRLCTNGVCYEDYGMDV
U1-29
light QASQDISNYLN DASNLET QHYDTLPLT
heavy GGSISSGDYYWS ADYDFWSGYFDY
U4-30 YIYYSGTTYYNPSLKS
light RAGQGIRNDLG AASSLQS LQHNSYPWT




wte02a710285ht  RASQAI SNYLN AASSLQS QONNSLPI T heP@T/EP2006/012632

li ght LGSNRAS MQALQTPLT RSSQSLLYSNGYNYLD
GGS| SSGGYYWS DRELEGYSNYYGVDV heavy Yl YYSGSTYYNPSLKS

GYSFTSYW G HENYGDYNY  H{YBGDSDTRYSPSFQG Ul-42 i ght
g
RASQSI RSYLN AASSLQS QSNGSPLT  heavy GGSI SSGGYYWS
heavy Y1 YYSGSTYYNPEL&S FIrDRER GDPQGVDV U ||-D¥gPYCDYDLFD{n
2007/ p77028 PCT/ EP2006/ 012832 FYAH Hghit
JIRASEEBESYI H + - E_AASSI QOSYSNPHF—F neavy + i
ight AR ) ! SYSTE
skt GYSFTSYOW G HERVGEVNY " DSD) i T YSPSFQG NYCS9KR 7] - 44
Feavr Gy Ry DL DA§§$§“ VST QOB SSPET | tirgWiEciitay
GYTFTIRYRLN FEDEPS I EMMBM@@@I@AQVFQG U |45
ETTTIRAE I e CT NeavyL e eabNSAAVRI
9 RTYYRSKW{NDYAV%Z{:?IQ DLYDFV\SCNPYYYGIVDV u1-Z6 S |ight
heavy SCdJUClitE TI0L avsgTsedvewdicealy GDSVSSNSAAWMDYDFWSGHFDC
DYY YYYYGVDV  RTYYRSKWYNDYAMSVReSLKS U1-47 S |jght -
Tont RASQSl SSYLN PAGNGGRIEBYSTPREshiesvy GGS| [SEYIENT
EAl FQVGPYYYYGVDV  HI YTSGSTNYNPSI KS U | -148 | i ght
heavy Seguepce not | aveirrmisiie DVQDYGDYDYFDY
WISAYDGYRNYAQKLOG
U1-34
light RASQSISSYLN AASSLQS QQSYSTPIT
heavy GFTFSDYYMS . ERYSGYDDPDGFDI
YISSSGNNIYHADSVKG
U1-35
light QASQDISNYLS DASNLET QQYDNPPCS
heavy GGSISSGYYYWS ADYDFWSGHFDY
YIYYSGTTYYNPSFKS
U1-36
light RASQGIRNDLG AASSLQS LQHNSYPWT
heavy GYTFTSYGIS DPHDYSNYEAFDF
WISAYDGHTNYAQKLQG
u1-37
light RASQSISSYLN AASSLQS QQSYSTPIT
heavy GFSLSTSGVGVG RDEVRGFDY
LIYWNDDKRYSPSLKS
J1-38
light KVSNWDS MQGAHWPIT
RSSQSLVYSDGYTYLH
heavy GFTVSSNYMS GQWLDV
VIYSGGSTYYADSVKG
U1-39
light LGFHRAS RQALQTPLT
RSSQSLLHSNGYNYLD
heavy GGSISSGGYYWS DRELELYYYYYGMDV
YIYSSGSTYYNPSLKS
U1-40
1ight LGSNRAS MOALQTPLT
RSSQSLLYSNGYNYLD
heavy GGSISSGGYYWS DRELEGYSNYYGVDV
YIYYSGSTYYNPSLKS
U1-41
light RASQAISNYLN AASSLQS QONNSLPIT
heavy GYSFTSYWIG HENYGDYNY
IIYPGDSDTRYSPSFQG
U1-42
light RASQSIRSYLN AASSLQS QOSNGSPLT
heavy GGSISSGGYYWS
YIYYSGSTYYNPSLRS |DREREWDDYGDPQGMDV
U1-43




. Ul- 9 Iight

heavy GYTFTGYYMH | NPNI GGTNCAQKFQG GGRYSSSWSYYYYGVDV

EVSNRFS MBMALPI T KSSQSLLLSDGGTYLY heavy
waaBBV8B@e YWS Yl YYSGSTNYNPSLKS GGDSNYEDYYYYYGVBWI/ERR006/012632

| -50 1ight RASQSI S| YLH-AA$SLQS QUSYTSPI T  heavy

Lient GES[SQYYMR Y YYSG?TNYNPSL DSSYYDSSGYY AM ;. 1-51
ight pv || ght WABTRESSEXSYYTTPL LYSSN L eavy
GGCSI-SSCEYAAS mr\;rg\en\/\/\/\l
heavy : N : 5
i ght RASQSV%§§¢LK ég‘SVATIQQMg§§EQ£SF avy GFTFSIYSNN
DRGDFRAG I ¥l SSSSSTI YYADSVKG Ul-53 |ight QASQDI TNYLN
Tignt  DASNEET "QQCENFR{ShST: mmﬂsmﬁtﬁwmv
YIYYSGSTNYNP:LKS Ul-55.1 Jight will be |sane as U -55
heavy Neavy| UI-55 v Gitrbeyosame afs Ul-55. 1 | i ght FADCBIRAG/EWFDP
NQALQTPIT R:SQSLLYSNGNKYL@WWWQEVy{mlﬁﬁ%7.1 wll he
same #4-46) - 57 WD 2007/ 07708 PCT/EP2006/1012632 118
light |j ght LGSNRA QAS@@&S@W T | RASEHIEL YSNGYHAB S HERvy
CGCSVSSGEYYL V. L EL YA G- PV -NYSESTNYNPSEKS—
heavy |J1-57 GDSVSSNSAAWN \ M
RTYYRSKWYNDYAVSVK [DLYDFWSGYPYYYGMDV
U1-46 S
light sequence not available
heavy GDSVSSNSAAWN DYYGSGSFYYYYGMDV
RTYYRSKWYNDYAVSVK
u1-47 S
light RASQSISSYLN AASNLQS QQSYSTPRT
heavy GGSISSYYWS EAIFGVGPYYYYGMDV
HIYTSGSTNYNPSLKS
U1-48
light sequence not available
heavy GYTFTGYYMH
WINPNIGGTNCAQKFQG [GGRYSSSWSYYYYGMDV
J1-49
light EVSNRFS MQSMQLPIT
KSSQSLLLSDGGTYLY
heavy GGSVSSGGYYWS
YIYYSGSTNYNPSLKS |GGDSNYEDYYYYYGMDV
U1-50
1ight RASQSISIYLH AASSLQS QQSYTSPIT
heavy GGSISSYYWS
YIYYSGSTNYNPSLKS [DSSYYDSSGYYLYYYAM
U1-51 DV
light WASTRES QQYYTTPLT
KSSQSVLYSSNNKNYLA
heavy GGSISSGGYYWS GGTGTNYYYYYGMDV
NIYYSGSTYYNPSLKS
U1-52
light RASQSVSSSYLA GASSWAT QQYGSSPLT
heavy GFTFSIYSMN DRGDFDAFDI
YISSSSSTIYYADSVKG
U1-53
light QASQDITNYLN DASNLET QQCENFPIT
heavy GGSVSSGGYYWN DRELELYYYYYGMDV
YINYSGSTNYNPSLKS
U1-55.1
light will be same as U1l-55
heavy U1-55 will be same as Ul-55.1
light LGSNRAS MOALQTPIT
RSSQSLLYSNGYKYLD
jheavy U1-57.1 will be same as Ul-57




light will be sane as U -57.1 heavy GFTFSSYGVH
AARLDYYYGWDV VI WDGSNKYYADSVKG L U | -58 |ight
WERABOBYNBYLN GASCLQS QQSYSSPLT heavy GGSFSGYYR@EBEP2006/012632
DKWIWYFDL  El NHSGSTNYNPAUIKS U1-59 |i ght WASTRES
QQYYSTPRF—RSSQSVLYSSSNRNYLA  haayy GVSI SB c?\ggy\arp
DSESEYSSSSNYEMNs 1k YXRED YYNPSLKS Ul-6L.1 Iight
RASQTII SSYLN AASSLQG QQSYSNIPLT heavy GVS| SSGGYYWS
heavy DSESEYSSSSNY WsvsPGANBESTYYNPSLKS  Ul- 6L charghty v d{pv
be the sane gs Ul-61. 1 heayZvGSFIEYWIE OVAGNYYYGWDV
| | YPGRSETRYSPSEQG  Ul-62 |jlght RASQSVI SIL¥I A _GASSRAT
light QQYGSSPCS WO [2i00 HQFFE28s PW?Eonoazowmo -119-
heavy Claing 5 1. AnCGFEASEgEd bi n ﬁr ot ei n t AE-CHTHRSY t o
HER- 3| . conp isi ng: a heav H% KHAPHEC pci d sequence
t-hat ...lf‘r%r. S at—l-east—ofie +he—CBR-53—s Eéﬁ,rcu
from{he group Ré%?%f\’%’il ng fG'zSa(f)Lb Hl' s Qqsgsas shown
—SEQ+DBh — 1822267138 36;
heavy 40’ 4‘2’ 46’ E’O’G %Ff’ Y% ’ EIﬁﬁSGS%@{aNPgLZkS 75&ng}fb[‘84a
88, 94,146, 100, 104, 108, |112, 116, 120, 122, 126,
Tight 130, [34, 138, 142, 146, I1%0wasthds 158, [l6&ysi6H, 170,
174, 178, 18&sodB@sssig¥rajoq4, 198, 202, 206, 210,
214, 218, 222 226 and 230 (m CDRHR' sl as shown in

light

light

Reavy SEQ I D NOs: 2, GBSISEEGYYIY, 22 26. 30| DIEAEYIHESNYRYDY
15 42} 46, 50, 54, 60, 62, %YSG*?’E)”N‘?%KS 7B, 80, 84, 88,
Q2 OU1 61(4(\ 100 1 J_ P WaYal 49N

— St +-Ho 3 ;LL ;cu, TOU,
light 134 f38 143 ﬁﬁgwﬁ%ﬁ 34““'5%% 162, %069,“1?%5,

A7, J-O"GVLQ%SGGW\VS 194,198,202, 2P nscbdonvdnd

heavy

218, p22, 226 and YIYYSGSTYYNPSLKS
U1-61
light will be the same as Ul-61.1
heavy GYSFTSYWIG OMAGNYYYGMDV
IIYPGDSDTRYSPSFQG
u1-62

light RASQSVISIYLA GASSRAT ROYGSSPCS
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15

20

25

30

230; and (c) CDRH3's as shown in SEQ ID NGs: 2, 6, 10,
14, 18, 22, 26, 30, 34, 36, 40, 42, 46, 50, 54, 60,

w®200768,028/0, 74, 78, 80, 84, 88, 92, 96, 100, POI/EP2)6/012632

108, 112, 116, 120, 122, 126, 130, 134, 138, 142, 146,
150, 154, 158, 162, 166, 1599 174, 178, 182, 186,
190, 194, 198, 202, 206, 210,%214, 218, 222, 226 and
230. 2. An isolated binding protein that binds to
HER-3, 25 conprising: a light chain am no acid
sequence that conprises ate st one of the CDR's

sel ected fromthe group consisting of: (d) CDRL1 "s
as shown in SEQ ID NGs: 4, 8, 12, 16, 20, 24, 28, 32,
38, 44, 48, 52, 56, 58, 30 64, 68, 72, 76, 82, 86, 90,
94, 98, 102, 106, 110, 114, 118, 124, 128, 132, 136,

140, 1444 148, 154n is’iﬁate&%md%% Sprlaﬁﬁn it bﬂn?j@ td 84ER-3,
184, 188, 192, 196, 200, 204 , 216, 220,

c@mpnsm@ and 232; (e) CDRL2's as shown in SEQ I D NGs:
4, 8, 12, 16, 20, 24, 28, 32, 38, 44, 48, 52, 56, 58,
64, 68, WD 2007/077028 PCT/ EP2006/012632 -120 72, 76,
82, 86, 90, 94, 98, hd#a, chaif, arhird adit¥seduishceldvat chddprises

af Joastons ofiing ORI SebsIec, 5o thecgrop oSG G@) CDRH1's
owrtth sgéglo%z’@ 1@@42% 22 ﬂs(éo 3’,23%634%3&2 46, 50,

shnown I n

88,601462, £8, 792 74588, 86, 86488,6%2,, 9& 1Q§Q 71@4 92)8 862 906 120,

9%, 140501, 10, 180y Y, 18, 8 g, 7
1650, 1%3;219%2?4 1933, 292, 2080210, ﬁmm 208, 222222814nd 230; (b)
GPBHZ a5 showa 1 SEBF NG & s 1B PP JBr gtePf: 40,
WY 159254, Bohﬁﬁvaecmlﬂ aifs 89, 4 dssgﬂt%wﬁ)d M4, 108, 112,

conpri sés east one "CDR s’ sel ected fromthe
Y uiR0; di2i, 426nJ 36f 184) 13®Rﬂﬁ2 146,506 Hddn 158, 468, 1166, 170,

Bakb iRk b
31142236 1@(% 4&3«@5 511@254,15% 6%()%6 3 274 ?g 8(%,184 ééggzééé 100,

ﬂﬁﬁ'ﬁnﬂ1&%0116bgzoC@BU2126a$39hvmm 1385¥zzl1mdwaso 354, 158,

e, 6, 159, 1§68, 178, 182, 186, 1%@ 1%41 1@3 2@2 20@6219@@14 218,

%%éfégg?d%é 20 116, 120, 122, 126, 130, 134, 138,
P 154, 158, 162, 166, 170, 174, 178,

182, 186, 190, 194, 198, 202, 206, 210, 214, 218, 222,

226 and 230; and (c). shown. in SE
2% 0214 15, Arpisggiedgindiie”BRiBin dhat, Bindgs SHER 3,

éf}-npﬁgng_(SZ 66 70, 74 78, 80, 84, 88, 92, 96, 100,

a light chain amino acid sequence that comprises at
least one of the CDR’s selected from the group consisting of: (d) CDRL1’s
as shown in SEQ ID NOs: 4, 8, 12, 16, 20, 24, 28, 32, 38, 44, 48, 52, 56, 58,
64, 68, 72, 76, 82, 86, 90, 94, 98, 102, 106, 110, 114, 118, 124, 128, 132,
136, 140, 144, 148, 152, 156, 160, 164, 168, 172, 176, 180, 184, 188, 192,
196, 200, 204, 208, 212, 216, 220, 224, 228 and 232; (e) CDRL2’s as shown
in SEQ ID NOs: 4, 8, 12, 16, 20, 24, 28, 32, 38, 44, 48, 52, 56, 58, 64, 68,
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104, 108, 112, 116, 120, 122, 126, 130, 134, 138, 142,
146, 150, 154, 158, 25 162, 166, 170, 174, 178, 182,

was®;y/o19s 194, 198, 202, 206, 210, 214, 218, PQREP202&612632

and 230, and a light chain am no acid sequence that
conprises at |least one of the CDR s selected fromthe
group consisting of: (d) cDR8-'s as shown in 30 SEQ

ID NGs: 4, 8, 12, 16, 20, 24, 28, 32, 38, 44, 48, 52,
72676582, 88, 9B,34, 18, 102, 188, 186, 18H,1184,1243 12802321086, 140,

144y 14854524 466, 160, 1666168, 772,178, 156071840188, 562 195, 200,

2 9,6 20%0912 2496, 2&@8 2231%282:;{&! 2320and Cm:aacbszaaown in
S as shown in %V\D 2007/ 0770

/IEFTSOS640&262216 20,124, 28.N5s: 38444848152 8, 58064268, 72,

B s2p0 3, 46 oo ygoy BN 8L gy s, a0

1432,14836521466, 160, 1644868, 152, 1755,18050841688, 183, 196, 200,
172, 176, 180 88, 192 196, 200, 204, 208,
2045208, 212,21P, é§§422% §2§ - and (f) CDRL3's as

shown in SEQ ID 5 NOs: 4, 8, 12, 16, 20, 24, 28, 32,

38, 44, 48, 52, 56, 58, 64, 68, 72, 76, 82, 86, 90,

94, 98, 102, 106, 110, 114, 118, 124, 128, 132, 136

%gg 44Th%ggolai%i§8 nflé‘gés p%gg %f]@‘allrajﬁgr 2 ;\,ﬁereﬁgam
BR@ing2RéteiR 28rpriged32. 10 4. The isol ated binding

protein of daim1l or 2 wherein sai ndi ng,, pr. ot ei
conprises a heavyacheawy ﬁrﬁ?'ﬁoa'HE]Qjag'gqﬁ%quhg{%t comprises

aqqgﬁ)scﬁ%soﬁth@%hs §e|@@%d2fromﬁeagrswldangfstuagxofqé) SEIRH1 s
amsshaon i SEG D NOs: %63 1m14748 22, 2@030 %36%0 92; 48, 50,

S50, B> 66,40, 1, 78, 40: 488,42 56 10, A01pb412 446, 120,
1;2% 12%3301834 ﬁae ;494(1)43,935(_),2};54, 1|;3!1_36|,622;](Eﬁ zzlad174 178,

ki 1o e ot fpoab it 8 2 322 28 Il asg: (o)
@E)Rﬂws%fs s‘-iﬁﬂnt B BER 10 NGs: 426, 18,1208, 20, 28330334, 36, 40,
38, 44, 48, 52, 56, 58, 64, 68, 72, 176, 82, 86, 90,

42, 4630, 54260168, 66,1700, 748, BOg 84188, 92,86, 1) 1043408, 112,

ik 124 22 326, 139 138, 198,142 148 %, 154, 15621627966, 170,

P20, 1784 822 2B&R MO0 3B4, 5.98]1202, 2062240, _anndp_ng g2 826 and

Zelo mﬁpﬁﬁﬂﬁﬁéégé RawadE SEQUBNGE 2 il G 18 2226, 30,

, @ DR, @n5486613¢869f7@n740785§ﬁ28&)86392296 100,
1d 14 '18," 22, 26, 30, 34

Hin, 8, 2, 146, 120, 198, 195, 130, 1ok, 135 14% 45, B0, 184, 158,
165, 166,170 17, 78, 1835 1867390, 19h, 15,202 206: 930, 244, 218,

221m),224nd 296, akd2, 206, 210,

a light chain amino acid sequence that comprises at least one of
the CDR's selected from the group consisting of: (d) CDRL1’s as shown in
SEQ ID NOs: 4, 8, 12, 16, 20, 24, 28, 32, 38, 44, 48, 52, 56, 58, 64, 68, 72,
76, 82, 86, 90, 94, 98, 102, 106, 110, 114, 118, 124, 128, 132, 136, 140,
144, 148, 152, 156, 160, 164, 168, 172, 176, 180, 184, 188, 192, 196, 200,
204, 208, 212, 216, 220, 224, 228 and 232; (e) CDRL2’s as shown in SEQ
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214, 218, 222, 226 and 230, and a light chain am no
aci d sequence that 30 conprises a CDRL1, a CDRL2, and

w@2@DRE®20f any of SEQ ID NGs: 4, 8, 12, 16, Z2BCT/RE2006/012632

28, 32, 38, 44, 48, 52, 56, 58, 64, 68, 72, 76, 82,
86, 90, 94, 98, 102, 106, 110, 114, 118, 124, 128,
132, 136, 140, 144, 148, 15321156, 160, 164, 168,
172, 176, 180, 184, 188, 192, 196, 200, 204, 208, 212,
IRISOSW) 01/ 157 202 24P28/ @m@®3%52 56, 3854, 88) 72, 76,

. 36080, F ot 1106, A Rl LI Piiio 12 PREClies

15468 %tzeqlsér%‘otm ggegiﬁgg ¢g§1818?d I1rag GBBSE@WQG\QUO &04

zas 26@, 26@ 2& 22%6 22ﬁ43n¢g32.8@1d (ﬁcqms §as sjpwmseo ID

4 4500 18220139, 247 4470 g2, 89050 B ol 7.

85120, 986961902, 10B),11098142028, ¥2A,12810322186, P4, 1420248,
511982 180 nte4 <168, 172 7BnBbntad . n925adh ol ar. 208,

?@%@eézbrmtmghemz consisting of SEQID NGs: 4,
8, ‘12,716, 20, 24, 28, 32, 38, 44, 48, 52, 56, 58,

64, 68 72, 76, 82, 86, 90, 94, 98, 102, 106, 110

114, .

114 418 ri2oiclad s prdh ofdBim 6ds 2 RerdlB2aiy
%ﬁﬁiﬁqﬁgﬂiﬁ;elﬁ@églp?%i%s a?ﬂnéav;fdlfaznﬂﬂpo%lg? ranQBemmlﬂmz.
cimpnses ALDRAcaDRME: B GDRHS 6 SafpbsEQ RNQs246.
1‘6 qrmitglae%gféggso %%@WU‘azo&sSﬁgwdﬁ%zbés 0, 7142 78, 80,

834) 8892, 66, 100, 104, 10&1130118412@812292259630,1@3)4 13 142,

1150554, 138, 165, 168070y 304, 178 18ey dee: 1, 144,19 202
2% 21;1231422?38 2212, szﬁnd 230, orgéﬁghﬂdlfhigfglgino%ﬁﬁd aequence
Fabrondses apORb1s ALDRE 2o Ara A DRLRG My opSE QI s 4

é3012 2145 2@824328 :823 383414 48, 552565f§8 651868 23, ﬁe, 8:@586 90,

343498 ﬂ@g,, 1@@2110,113‘64 1mso124412811@2 1@2149564416‘&)8 “i52,

T3 16th 645188, 78 175180 344, 165 102, %05, 280; 264 208, 212,

2681220 @24 228 mnd2382.ei n of aim1l, conprising a 30
CDRH3 of any of SEQ ID NGs: 2, 6, 10, 14, 18, 22, 26,
30, 34, 36, 40, 42, 46, 50, 54, 60, 62, 66, 70, 74,

78, 89, Bthe f28latéd birkfing Pr&teinl8ACIaIARB, wHetein 4did birdidg
122, 126, 130, 134, 138 142, 146, 150 154, 158, 162,

Aretein TRONPrisEssA heawy chaip amipe, acdgequence thes copprises a
EPRHPICDRIt AiPa CORHIG MY HEABNOR 208310, 14, 18,
22, 26, 30, 34, 36, 40, 42, 46, 50, 54, 60, 62, 66, 70, 74, 78, 80, 84, 88, 92,
96, 100, 104, 108, 112, 116, 120, 122, 126, 130, 134, 138, 142, 146, 150,
154, 158, 162, 166, 170, 174, 178, 182, 186, 190, 194, 198, 202, 206, 210,
214, 218, 222, 226 and 230, and a light chain amino acid sequence that
comprises a CDRL1, a CDRL2, and a CDRL3 of any of SEQ ID NOs:4, 8,
12, 16, 20, 24, 28, 32, 38, 44, 48, 52, 56, 58, 64, 68, 72, 76, 82, 86, 90, 94,
98, 102, 106, 110, 114, 118, 124, 128, 132, 136, 140, 144, 148, 152, 156,
160, 164, 168, 172, 176, 180, 184, 188, 192, 196, 200, 204, 208, 212, 216,
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- 123 230. 10. The isol ated binding protein according
to daim9, conprising a light chain amno acid

w@ewaerwes of any of SEQ ID NGs: 4, 8, 5 12, I1BCT/BRB2006/012632

24, 28, 32, 38, 44, 48, 52, 56, 58, 64, 68, 72, 76,
82, 86, 90, 94, 98, 102, 10322110, 114, 118, 124, 128,
132, 136, 140, 144, 148, 1527156, 160, 164, 168,
172, 176, 180, 184, 188, 192, 196, 200, 204, 208, 212,
2206 2242288 ane23228 and 232. 10 11. The isol ated

bi ndi ng protein according of any one of Cains 1-9
conprising the heavy chain am no acid sequence of SEQ
ID N 4Xhanidolated birgting pratein ainClaimal icongeisieqce of
SEQ ID NG 44. 12. The jsolated bindin rotein

accor di n@ #aynshajRangno éfﬁli"?ftceﬁ%e&@ﬁ'ﬁf‘?@imﬁ 9reep

c{bﬁ%\’s?ﬁlngw %@M@?b?e??ﬂ”ﬁ]%, ob, 560 %4,:‘%,% ggf,ﬂ 46, 50,

ain am no’ aci d séquéncé of SEQ i
8460762, B6pTat 24, 18,184, 84, BB092; 96,40 18AN 3081 1 b1 the 20,

B2 03B, RR SRS B, VLSRR 188, TR B g,
82,0 852 q06N¢e4 0f 9GED, ROBO270, 2141.218) 22200226 ethd236li ng

protein that binds to a three- dinensional structure
formed by am no acid residues 1-160; 161-358; 359-

575; 4-358, ¢ i Of ' Fly of
mat uré h%néaﬁé%ﬁl@%@g&b%%a? gdél Eﬁﬁi&@ng
prot ei n & lightychain aminoracit Seuensraeiecied o theigraup

Birigha o ey BENER 278, 12 10, A 2P Ry S b it B S2ng0. 58,
SIS, B o, 45 e a0z 10w Ko e, 25, 52
%nwo“f’ﬂﬁaﬂaaaci$%n1.5%6996%0%@2@73@@?/623390%ﬁ%ﬁ%ﬂsﬂ92,
3 . e : ¢
T R A A g s o
protein to HER-3 reduces HER-3 phosphorylation. 5 18.

e | 0! Bk BSOS R e AT
HER- 3 r ediReaviEehain gmivlol deid sbgoencel Seledted froml theagoup
QBB SE G0 NOD2ni 18, T.otte 7. 26, BRI Toth e, 48, 50,
5£180, 62, 66, 70, 74, 78, 80, 84, 88, 92, 96, 100, 104, 108, 112, 116, 120,
122, 126, 130, 134, 138, 142, 146, 150, 154, 158, 162, 166, 170, 174, 178,
182, 186, 190, 194, 198, 202, 206, 210, 214, 218, 222, 226 and 230; and

a light chain amino acid sequence selected from the group
consisting of SEQ ID NOs: 4, 8, 12, 16, 20, 24, 28, 32, 38, 44, 48, 52, 56, 58,
64, 68, 72, 76, 82, 86, 90, 94, 98, 102, 106, 110, 114, 118, 124, 128, 132,
136, 140, 144, 148, 152, 156, 160, 164, 168, 172, 176, 180, 184, 188, 192,
196, 200, 204, 208, 212, 216, 220, 224, 228 and 232.

9. The isolated binding protein of Claim 1, comprising a
CDRH3 of any of SEQ ID NOs: 2, 6, 10, 14, 18, 22, 26, 30, 34, 36, 40, 42,
46, 50, 54, 60, 62, 66, 70, 74, 78, 80, 84, 88, 92, 96, 100, 104, 108, 112,
116, 120, 122, 126, 130, 134, 138, 142, 146, 150, 154, 158, 162, 166, 170,
174, 178, 182, 186, 190, 194, 198, 202, 206, 210, 214, 218, 222, 226 and
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m gration. 20. The isolated binding protein of any one
of Cains 1- 15, wherein the binding of the binding

Wpe@reri2g o HER- 3 i ncreases the .15 downr egul aRCDREP29H6/012632

HER-3. 21. The isolated binding protein of any one of
Cainms 1- 20 which is an antlgody. 20 22. The isol ated
bi ndi ng protein of Cains 21 Wherein the antibody is
a nmonocl onal anti body, a polyclonal antibody, a
23xonbi nant anti body, a humani zed anti body, a hunman
anti body, a chineric antibody, a nultispecific

anti body, or an antibody fragnent thereof. 25 23. The

i sol at ed 4l ndi ng Fhet Bofated Kihaing grotemhatedrdindi¢o Claim 9,
anti body fragnent is a Fab fragnent, a Fab' fraqoent,

nmergmngza fighigehain arampvamdrw@v@ﬁse of anyelakQ i) NOs: 4, 8,

d I T t
2.0 200 22, 28730, 88 MaIb 63, S5, 5. 0488, 72078 83, 86,90, 94,
3831 102, stOBat‘Hd) bmdmr@ ph2d, 28, 182011 36hd40g 44, 148G52, 156,

{60 e 0 31 2P 80. 8 o B o, 2ot 204, BB 243, 216,
AT /H2008/ WPy - 125 24, wherein the binding

protein is coupled to a |labelling group. 26. The
i sol ated binding protein of O aim?25, wherein the

| abel | i nggroup i 12 &Blg B g9gtregggb8§%d 8fanf one of

quorescent group,
Claams | 149 mpeshggtrwmeaaymrmim rarhingr acigd, sequence of SEQ ID

ROAR re e et R AR aras S peabondrsE i BRAFLT

the binding protein is coupled to an effector group.

10 28. The isolated binding protein of Caim 27,

wherein tte ef f edh6risg birdig pagtedn aseeisingef any one of
nyel t 0

é%ﬂhg ﬁgr gg@g{lglrbom@u he%%gac‘!gd 'ﬁ@?% é gt §e%q ence r?{; SEQ ID

NOo54 and diie Ghhi chadl8 ,aminerasid seheenaawefr%EQJlD NQ156

chenot herapeutic group is selected fromthe group

consisting of calicheamcin, auristatin-PE,

gel danamyg.n, myl’ﬁﬁéﬂsﬁﬁaté@%:ﬁtﬁhg\mblewe%ccélhﬁﬁg?w angy®ne of
30. An isolated nucleic acid nolecul e encoding a

GlaifasntrSeemerising thenegvy ¢hait aming ac'égse%en%ef SEQ ID
NEPYRGLAE thY GibRt EhARinitB! £54'58q0En& 8f SEGPID NO:72.

14. An isolated binding protein that binds to a three-
dimensional structure formed by amino acid residues 1-160; 161-358; 359-
575; 1-358; 359-604 of mature HER-3, particularly of mature human HER-3.

15. The isolated binding protein of any of Claims 1-14,
wherein the binding protein is directed against the extracellular domain of
HER-3.

16. The isolated binding protein of any one of Claims 1-
15, wherein the binding of the binding protein to HER-3 reduces HER-3-

mediated signal transduction.
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wherein the nucleic acid nolecule is operably |inked

to a control sequence. 25 32. A vector conprising the
woewrerw2aci d nol ecule of O aim30. 33. A vecPOI/EP2006/012632

conprising the nucleic acid nolecule of 30" Caim 31.

34. A host cell transfornmed with the vector of Claim

32. WD 2007/ 077028 PCT/ EP206£A§‘012632 -126 35. A host

cell transformed with the vector of Claim33. 36. A

process fl@r prepaThadgsolated bMdﬁ@ﬂrMBMOhgnpmeeOMCIMS 1-

dai 1-
BB oS, Shdhaspt i STBbech oy Bl Tenpqesspier-
phoRpRbA/L&Ron. of O ai m 36, V\,her ein the host cell is a
nannallan cell, a plant cell, a fungal cell, or a

prokaryotic cell. 10 38. A phar maceuti cal conposition

compri Sing a5 an TREULNEAIBRNAL ohGBH gLBfy ) & Efhims 1-

bi ndi ng protein o one o
18 awhersint trmaltiuydlagcef)ttbbl binding i proteinli foudtER<¥ reduces cell
adtfuv nt. 39. The conposition of Caim37 or 38 for
f E%Qﬂ-i c use. 15 40. The conposition of C aim 37
or 38 for diagnostic use. 41. A nethod for treati ng
or prevent| ng a di sease associated with HER-3 in
pati ent, 18onpri si Ajedaatated binding pgotem of any one of Claims 1-

fBay, R Ht 'trféalﬂ%(ﬁdlﬂy sttggebﬁ'@@cpﬁfelﬁ fbhq-i@iﬁc?%kig@és cell

cdnp05| I'on of a subject in nee
rhigeakori.. 42. The nmethod of O aim 41, wherein the
disease is a hyperproliferative disease. 25 43. The
nmet hod of Claim42, wherein said hyperproliferative

di sease iz sel ect Q'%eflfs@l@té&blrﬁfﬁglrprﬁt@nﬁbﬁbhygarﬁ of Claims 1-
breast cancer, r&gastrm nt esti nal cancer, pancr

anwhereipr thet hindiaarefeithe diadingnpraiainc o | ERo%deﬁreases the
foﬁﬂﬁggwaﬁﬁqoﬁéﬁ% cancer, salivary gl and cancer,
g

cancer, Kidney cancer, col on cancer,
col orectal cancer, thyroid cancer, bladder cancer,

gl i oma, | anoma, _testis, cancer. soff . tissue sarc ,
head an?%neck ca grl’SO%[I%C'gEII’HE?Q prate 8§§PX90’1% 6P Etaims 1-
gol%ﬁgfp,rsq%ﬁén@&gncer s, and formation of tunor
nmet ast ases 07/ 077028 PCT/ EP2006/ 012632

22. The isolated binding protein of Claims 21, wherein
the antibody is a monoclonal antibody, a polyclonal antibody, a recombinant
antibody, a humanized antibody, a human antibody, a chimeric antibody, a
multispecific antibody, or an antibody fragment thereof.

23. The isolated binding protein of Claim 22, wherein the
antibody fragment is a Fab fragment, a Fab' fragment, a F(ab'), fragment, a Fv
fragment, a diabody, or a single chain antibody molecule.

24. The isolated binding protein of any one of Claims 1-
23, wherein said isolated binding protein is of the IgG1-, IgG2-, IgG3- or IgG4-

type.

25. The isolated binding protein of any one of Claims 1-
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- 127 44. The nmethod of Claim42 or 43, wherein said
hyperproliferative disease is associated with
w0 prezwes] HER-3 phosphoryl ati on, increased PCT/EP2006/012632
HER- 2/ HER- 3 het er odi neri zati on or an increased 5
activity of P13-kinase, Eg term nal Kkinase, AKT,
ERK2 and/ or PYK2. 45. A met A-for di agnosi ng a
di sease associated with HER- 3, conprising: (a)
2domtheceinthe bindinglprotain fs coupled taladagbelling groumf any
10 one of Cains 1-26, under conditions suitable to
al |l ow bi nding of said binding protein to HER-3; and
(c) idenppfyi ng bTRdiis@larid l§|ﬁdﬁ1d>prmblﬁgaflf€|§trﬁ|25 Wherein the
HER-3. 46. The nethod of C aim45, wherein the
l@hejlerws@rpupas qeraﬁgqﬁqtepewrf gdiony@ide;, s fereseent greup, an
im4 d eLp
SRR bl B ne IRl St TEP IR Brols. o a
plne@etetmlrcmhpelypegme epltopeastl nal cancer, pancreas
cancer, prostate cancer, ovarian 20 cancer, stonmach
cancer, endonetrial cancer, salivary gland cancer,

lung capger, kidrag isaaeS blr@mg)f)rcﬂéﬁﬁéfan?@n@r@ﬂ?uﬂlms 1-
cancer, thyroid cancer, bl adder cancer | oma,

e WhesEiA, th@tmeqdmgmomlem:@%@eﬁgo ap ef@mreg(ewess. ng
cancers, testis cancer, soft tissue sarconma, head and
neck cancer, and forrration of tunor netastases. 25

48. The @8t hod of TBedsolai binding pmwieineifrClaimdN wherein the

91%8 r gér?ganpﬁ%é"%'a %ﬁ%éﬁ%ﬁ rigﬁf aSSPﬁ?% z%lgdor a therapeutic or

cHER;g@ﬁéIEBeat@?hﬁm)dl merization or an increased
P

activity of 3- ki nase, c-jun-term nal kinase, AKT,
ERK2 and/or PYK2. 30 49. A kit conprising the isolat ed

5050 62,5, 5By Ryl G, g e

thbrapeud® or chepatisenageatic graupeis selectadduemndhesgreup. casisting

he t of. rein the further therapeufic. 5.
ok geiEhpamisif, ALPRENTHE: Sekanemycl,Mayianiiid " pgyives
thdreofherein the anti-neoplastic agent is an
anti-tunor anti body or a chenotherapeutic agent.

30. An isolated nucleic acid molecule encoding an
binding protein of any one of Claims 1-29.

31. The isolated nucleic acid molecule of Claim 30,

wherein the nucleic acid molecule is operably linked to a control sequence.

32. A vector comprising the nucleic acid molecule of
Claim 30.

33. A vector comprising the nucleic acid molecule of
Claim 31.

34. A host cell transformed with the vector of Claim 32.
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WO 2007/077028 PCT/EP2006/012632

-126 -
35. A host cell transformed with the vector of Claim 33.
36. A process for preparing the isolated binding protein

of any one of Claims 1-29, comprising the step of isolating said binding
protein from a host cell

37. The process of Claim 36, wherein the host cell is a
mammalian cell, a plant cell, a fungal cell, or a prokaryotic cell.

38. A pharmaceutical composition comprising as an
active agent at least one isolated binding protein of any one of Claims 1-29,

and a pharmaceutically acceptable carrier, diluent or adjuvant.

39. The composition of Claim 37 or 38 for therapeutic use.
40. The composition of Claim 37 or 38 for diagnostic use.
41. A method for treating or preventing a disease

associated with HER-3 in a patient, comprising administering a
pharmaceutically effective amount of a pharmaceutical composition of Claim
38 or 39 to a subject in need thereof.

42. The method of Claim 41, wherein the disease is a
hyperproliferative disease.

43. The method of Claim 42, wherein said
hyperproliferative disease is selected from the group consisting of breast
cancer, gastrointestinal cancer, pancreas cancer, prostate cancer, ovarian
cancer, stomach cancer, endometrial cancer, salivary gland cancer, lung
cancer, kidney cancer, colon cancer, colorectal cancer, thyroid cancer,
bladder cancer, glioma, melanoma, testis cancer, soft tissue sarcoma, head
and neck cancer, other HER-3 expressing or overexpressing cancers, and

formation of tumor metastases.
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44, The method of Claim 42 or 43, wherein said
hyperproliferative  disease is associated with increased HER-3
phosphorylation, increased HER-2/HER-3 heterodimerization or an increased
activity of Pls-kinase, c-jun-terminal kinase, AKT, ERK2 and/or PYK2.

45. A method for diagnosing a disease associated with
HER-3, comprising:

(a) contacting a sample with the binding protein of any
one of Claims 1-26, under conditions suitable to allow binding of said binding
protein to HER-3; and

(c) identifying binding of said binding protein to HER-3.

46. The method of Claim 45, wherein the disease is a
hyperproliferative disease.

47. The method of Claim 46, wherein said
hyperproliferative disease is selected from the group consisting of breast
cancer, gastrointestinal cancer, pancreas cancer, prostate cancer, ovarian
cancer, stomach cancer, endometrial cancer, salivary gland cancer, lung
cancer, kidney cancer, colon cancer, colorectal cancer, thyroid cancer,
bladder cancer, glioma, melanoma, other HER-3 expressing or
overexpressing cancers, testis cancer, soft tissue sarcoma, head and neck
cancer, and formation of tumor metastases.

48. The method of Claim 46 or 47, wherein said
hyperproliferative disease is associated with increased HER-3
phosphorylation, increased HER-2/HER-3 heterodimerization or an increased
activity of Pls-kinase, c-jun-terminal kinase, AKT, ERK2 and/or PYK2.

49. A kit comprising the isolated binding protein of any
one of Claims 1-28.
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50. The kit of Claim 49, comprising a further therapeutic
agent.
51. The kit of Claim 50 wherein the further therapeutic
5 agent is an antineoplastic agent.
52. The kit of Claim 51, wherein the anti-neoplastic agent

is an anti-tumor antibody or a chemotherapeutic agent.



