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ANTI BODI ES AND USES THERECF Field of Use The present invention relates to
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expressed by ePBnekgemiupdipf thejnventioh i nf| amed tonsils and keratinocytes of
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20 hTSLP is highly expressed by epithelial cells of inflamed tonsils and keratinocytes of
atopic dermatitis and its expression is associated with Langerhans cell migration and
activation®.

The TSLP receptor complex is a heterodimer comprised of the TSLP receptor
(TSLPR) and IL-7 receptor alpha (IL-7Ra) chain. The receptor is expressed primarily on

25  monocytes and myeloid-derived DC, as well as on B lymphocytes’.

Allergy is the result of a complex immune cascade leading to the dysregulated
production of the Thymus-derived helper cell type 2 (Th2) subset lymphocyte cytokines, the
generation of allergen-specific IgE-producing B lymphocytes and the subsequent activation
and degranulation of mast cells upon allergen challenge.

30 DC play an important role in several models of allergy whereby TSLP-activated
human DC produce Th2-attracting chemokines but no IL-12, and induce naive CD4-and
CD8- antigen-positive T lymphocyte differenitiation into effector cells with a typical pro-
allergic phenotype.



characteristic clinical features. Genetic background, environnental
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i nvention An enbodi nent of the invention herein provides an isolated human
or hunani 2&8Yy- The NDsp was determined to be approximately 0.05 — 0.25 pg/ml in the presence of

0.5 ng/ml recombinant hTSLP. The disadvantage of polyclonal antibodies is that they are in
a limited supply as there is a restricted supply of serum from the same treated animal. In
25  addition, polyclonal antibodies recognize multiple epitopes on the same antigen and may
have undesired cross-reactivity. While polyclonal serum contains a mixture of both high and
low affinity binders, targeting also a range of epitopes, a monoclonal antibody approach
make sure to select the most useful candidate for a therapeutic use.
Animal-derived polyclonal antibodies when injected in humans constitute a foreign
30 protein in a human host, they often elicit an antiglobulin response due to their
immunogenicity in human. This antiglobulin response, which is predominantly directed
against the constant domains of the animal antibodies, usually precludes treatment after

repeated administration.



anti body or functional fragnent thereof with an antigen-binding region that
Is specific for target protein hTSLP and the anti body or functional
fragnent t her eof bi nds to hTSLP. In a 5 rel ated enbodi nent, the binding to
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ln another embodiment, the isolated antigen-binding region is a heavy chain having

an amino acid sequence selected from one to three of SEQ ID !-31, and a sequence having at
25  least 60, 70, 80, 90 or 95 percent sequence identity in the CDR regions with the CDR regions
having SEQ ID NOs: 1-31. In a related embodiment, the isolated antigen-binding region is a
light chain having an amino acid sequence selected from one to three of SEQ ID NOs: 32-66,
and a sequence having at least 60, 70, 80, 90 or 95 percent sequence identity in the CDR
regions with the CDR regions having SEQ ID NOs: 32-66.
30 In a certain embodiment, the isolated antibody is an IgG. In another embodiment, the
isolated antibody is an IgG1, IgG2 or an IgG4.
In yet another embodiment, the invention provides an isolated human or humanized
antibody or functional fragment thereof, having an antigen-binding region that is specific for

an epitope of hTSLP, and the antibody or functional fragment binds to hTSLP surface



specific for an epitope of target hTSLP, and the epitope contains one or
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di sor der i t.i.on.to he trea [ ' .30 (al leraic efmatitis,
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expression of TSLP transgene induced allergic inflammation, goblet cell hyperplasia,
subepithelial fibrosis and increased IgE levels (Zhou B, et al Nat. Immunol. 6: 1047-1053).
25  Also mice lacking the TSLP-receptor were protected from allergic responses when exposed
to aerosolized antigen challenge. In addition a link between TSLP expression levels in lung
epithelial cells and asthmatic disease severity has been described in humans ( Ying, S.B. et al.
J. Immunol. 174: 8183-8190).
In another embodiment, the disorder or condition to be treated is atopic
30 (allergic) dermatitis, which is the most common skin disease in childhood and is
characterized by intense pruritus and chronic eczematous plaques. A significant role for
TSLP has been demonstrated in a mouse model in which skin specific expression of TSLP
transgene induced eczematous skin lesions containing inflammatory cell infiltrates, an

increase in circulating Th2 cells and an increase in serum IgE (Yoo, J. et al. J. Exp. Med. 202:



( Sourmelis, V. et al. Nat. Inmmunol. 3: 673-680). In another enbodi ment, the
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In another embodiment, the disorder or condition to be treated is inflammatory bowel
disease, such as ulcerative colitis and Crohn’s disease.
In another embodiment, the disorder or condition to be treated is selected from other
25 fibrotic conditions, such as systemic scelrosis, liver fibrosis, pulmonary fibrosis, idiopathic
pulmonary fibrosis or fibroid lung.
in another embodiment, the disorder or condition to be treated is tumour recurrence or
metastasis. Inhibition of Th2 cytokines has been shown to enhance anti-viral vaccines in
anima! models and may be beneficial in the treatment of HIV and other infectious diseases
30 [Ahlers, J. D., etal. Proc Natl Acad Sci U § A, 2002].
In another embodiment, the disorder or condition to be treated is a respiratory viral
infection, which exacerbates underlying chronic conditions such as asthma, chronic
bronchitis, COPD, otitis media, and sinusitis. The respiratory viral infection treated may be

associated with secondary bacterial infection, such as otitis media, sinusitis or pneumonia.



conponent, for exanple, diseases of the bone and joints including rheumatoid
arthritis, psoriatic arthritis, and other di seases such as atheroscl erosis,
mul tiple sclerosis, and acute and 5 chronic allograft rejection, e.qg.
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with them ~acqli #ethes smpdimepbithedisordey oxconditigndo berepted issplectsd fromathers e er osi s

(MB), Hel igehecoontitions] indfarRGlapdisdsed dftdnditiofs ha¥ihg af dMfirfatoryPar ticul arly
the gromh of ovarian cancer. |In another enbodi nent, the disorder or

condi t i on *PBPYENt fassraeple.dlisepses Sffhpharandisinicicludivs thepmptoidanbtit.on in a
human whi Cp@orla?ic GAMRRCandotied BistiEROCH RialfRMsé1btSsis, MultEile SIMrE4iE hd stdite and

coronavirus, herpes viruses, influenza virus, parainfluenza virus,

respi r & orcprogigraiggrafi rejectipn$-to followmgannsplpataion el heart, lidngy nier, ling aabersr dance
with the present invention may be synptomatic or prophylactic. The

ef fectiveness of an agent of the invention in inhibiting inflamuatory

condi tions, f o anethepérabadiméntfthedisprden pyconditiomlobediegted semdotnpiy shuek,

denonstr at | | : s r Lt - , of

ai roy | oS, CBbolaa BRASL ecfintl, ABRGRy s Ukesd oMM LST UG

descri bed ilfgctidasiandahe edacerbatiokxgssocidal witOBe, at§ored iIBmudddefiSehcylsyndemeal |

Nat ure (1 365..604-57: . lska.et. al ...Am .J.. Respir. Crit. Care. Md
(150,10 1d8S)=mmge Siaui YT kit fooive e 4 Beiglea sSBBL g Sty 5 Wi
160: 1443- 4artictlarlythe geovah bBovadahadcerent , t he i nventi on provides a nethod for
identifying a ¢gell ,25 havin receptor for. hTSLP. This net hod invol ves
cont act i ng thefncaé'ﬂhe 't d&ﬂ%t’?ﬁc cﬁ??é&éﬁb??@g“'g’hf"ﬁﬁ&ﬁ?‘@g is the SYMAYBRSAa g rent s
further hayivirg iafeckeinds b hlnen Whidkels.causeé by e bmarsrhindelires) 6thevénterodihugOr escent ,
magneti c, par amag etic, or chem | um nesceat. The nmethod further can involve
any of th&"QBHVE ’nﬁﬁ’@? faemeiich A1 JRRE U Karysy resRipatony Sypeyiia) s or

enbodi Isentan adengvialfs. t he above human or humani zed anti bodi es or anti body 30

fragnents are nthetic. In another enbodi nent, the invention provides a
phar neceut i cal %{eﬁ?ﬂfﬁgﬁ"ﬁ%‘ia&'ﬁﬁwﬁh © RIS f'Hﬁ’mo"t"ﬁ’é'?’ﬁﬁé'ﬂPﬁOE'aﬂﬁ%‘nt . The

addi ti onalprdph@laé@eeut i ¢ agent can be selected fromthe group consisting of 6
WO 2007/ 096149 P /Ee'IEZOOYI 001?06 ag}gi -i.nfl ammat ory, bronchodil atory,
anti hi stam ne or ﬁﬁ"t celysaesy ol aggnt B@E‘H’ﬁﬁ'&‘,'“ﬁg'l‘tt“i"lﬁﬂ‘g‘i‘mﬁ?a‘PW the treatnent

of obst r Ugbhdions) fot EXalnPETR iilTabhnitdry\@Neayd UREASS faf UE BerddhstritOS M an¥RiMa) Oned
herei nbefore, for exanple as potentiators of therapeutic activity of such
dr ugs 29 model, e.g. mouse, rat or rabbit model, of airway inflammation or other inflammatory

conditions, for example as described by Wada et al, J. Exp. Med (1994) 180:1135-40; Sekido

et al, Nature (1993) 365:654-57;, Modelska et al., Am. J. Respir. Crit. Care. Med (1999)

160:1450-56; and Laffon et al (1999) Am. .J. Respir. Crit. Care Med. 160:1443-49.

In yet another embodiment, the invention provides a method for identifying a cell

25 having a receptor for hTSLP. This method involves contacting the cell with any of the above
antibodies or antibody fragments further having a detectable label. The label is radioactive,
fluorescent, magnetic, paramagnetic, or chemiluminescent. The method further can involve
any of the above imaging or separating the labeled cell.

In another embodiment, any of the above human or humanized antibodies or antibody

30 fragments are synthetic.

In another embodiment, the invention provides a pharmaceutical composition and an
additional therapeutic agent.

The additional therapeutic agent can be selected from the group consisting of



as a neans of reducing required dosaging or potential side effects of such
drugs. A 5 therapeutic agent of the invention may be m xed with the other
drug substance in a fixed pharmaceutical composition or it nay be

adm ni ster %ﬁﬁﬂ cpoel y, before, simultaneously with on%%ﬁ)[m&ohg?ot her

drug subst ance. ccordlngly the invention includes a conbihation o
agent of the invention as hereinbefore described with an antl-lnflannatory

bronchodi |l atory,. apti hi stapi n r.anti-tussive drug substance, said agent of
the invention gm'd'"ﬂi'ﬂmgtgfyd Wﬁ’(‘ﬁﬁ’%gﬁﬁgt @H@Emﬁ'é'}er?é anty g’fﬂ'ée %‘ﬁ’ SPREPf f er ent
phar maceu tphﬂlaﬁlaﬁpmnﬁﬁliréa'trﬁéht oﬁhHstrMbéoﬁﬁﬂamﬁlﬂB}ymde iseasts 9@ch as idseide
st eroi ds, IC@%F . ucocortlcoster0|d such as. budesopi. de,
a

becl anet hé‘?BH °é exgmRlg Fseakataon Pg‘BF'BPFé‘E‘E activity PESUSH dpieS o

noNet asonegs 4 erﬂﬁtoe redB€ing ke litddtios£bafcor ipbeftial Eidé/@f&%/o%&kﬁﬁmgéﬂ 02/12266, WO
02/100879 WO 02/ 00679 (espeC|aIIy t hose of Examples 3, 11, 14, 17, 19, 26,

34, 373 3dherapeuticqgentgfthejavention may begpixedywith the omﬂﬁms wbs'es?egseé"ae
03/48181, M&uﬁ@@%&n?dé@oﬁ%é ﬁguﬂa?%e alifinisRRdepPatety Werdd/skRfade ARy V\D

04/ 66920; non-steroid ucoc i coid receptor agonists, such as those

descri bed ¥ith %Eftq@mwmwwwysqrdmb tbvzmmilars incipgssagogibamtion of\D

03/82787, %&Eéﬁﬁg%em\é@apﬁ%%%&é destfibdd it bh Inr-iniiAnREH 5229, VO
04/ 18429, 04/19935 and WO 04/26248; LTB4 antagoni sts such as BIlL 284, CP

20 195543 brappigpilepry, antihistamingenaotisvsside drug yutptege said agpneca'slzmver@@mm 9C,
CP- 191%54%md9mg %%éﬂf%@é&me%% ?fé%ﬁgphmcm GidnPed in US 5451700;
NI sSts suc 1

LTD4 antago e nonte pran kas zafirl ukast,
accol at e, SR2630tablgjantlgnflEmatory Grugs HEBAS stetvids S l;artltlﬂar]ﬂmwlcmrtﬁ¢ 5913 and

rot ) o | b ot B odelonc i SRR fu Bldol pRHplohaEl QRiEIAE UK | 1)

SCH 35 159mmem fpate] arstgndids descrfbpdl i WO Q‘lﬁﬂgrlrﬁ? zwo OBH 22665 WD 934} Q087RD189659 /
Sol o o TS B e dbent RogSr Eind O TLNEY 3926 P, SRV
g\é\;ullg?gg (TBy 29089 2akilo), 160 PBB5668nWQ m%sgn??mssem wwmrgg?gg% \é\?/ 13083
VO 03/ 104?3&2?%@%3%98%3%@1&%@%‘%& ml%ﬂ@ﬁ?c\é\gﬁg%{“% F 850839, WO
(1)4{3 2g5§585ummeiaémd mmemmmmmmmmmwﬁmmv\@owm%%? \/\tzlD 04/ 0
04/ o18465\‘%%%2}%1é&hﬁwﬁg%%%?@gh%wgﬁ}'éigég‘?%é’r?%%/ 037805: A2A
o by e it et O 85 0
08/ 28%2)9: ‘%égﬁ‘g‘ih@?’% apglamyle, @@4&%&3@2%@%@5%@% GRo 99/ 41267,

WO 99/ 67365543VONOH0GT X3120900F 33828 ind tH¥e AScBifetGh LUSWRs P0284#D4, WO

00/ 77018, WO OO/ 78774 WO 01{ 3399, ﬂ 01/ 7130, WD 01/27131, VO 01/60835,
VO 01/ 9 4368tagqm§ts such include monte t, pranlukast, zafirlukast, accolate, SR2640, Wy-48,252,

ICI 198615, MK-571, LY-171883, Ro 24-5913 and L-648051; PDE4 inhibitors such
cilomilast {Ariflo® GlaxoSmithKline), Roflumilast (Byk Gulden),V-11294A (Napp),

25 BAY19-8004 (Bayer), SCH-35159! (Schering-Plough), Arofylline {Almirall Prodesfarma),
PD189659 / PD168787 (Parke-Davis), AWD-12-281 (Asta Medica), CDC-801 (Celgene),
SelCID(TM) CC-10004 (Celgene), VM554/UMS565 (Vernalis), T-440 (Tanabe), KW-4490
'(Kyowa Hakko Kogyo), and those disclosed in WO 92/19594, WO 93/19749, WO 93/19750,
WO 93/19751, WO 98/18796, WO 99/16766, WO 01/13953, WO 03/104204, WO

30 03/104205, WO 03/39544, WO 04/000814, WO 04/000839, WO 04/005258, WO 04/018450,
WO 04/018451, WO 04/018457, WO 04/018465, WO 04/018431, WO 04/018449, WO
04/018450, WO 04/018451, WO 04/018457, WO 04/018465, WO 04/019944, WO
04/019945, WO 04/045607 and WO 04/037805; A4 agonists such as those described in EP
1052264, EP 1241176, EP 409595A2, WO 94/17090, WO 96/02543, WO 96/02553, WO



02/ 00676, WD 02/22630, WD 02/96462, and WD 03/086408; and A2B ant agoni sts
such as 5 those described in WD 02/42298. Suitable bronchodilatory drugs
i ncl ude ant icholinergic or antinuscarinic agents, in particular ipratropium

brom de, (%Eogggd%ps,br om de, tiotropiumsalts and CHF gé%@l;%oﬁg@ﬁk)s and
: . 061,

o] ycopyrrol al so those described in EP 424021,
5171744, WD 01/04118, WO 02/ 00652, WO 02/51841, WO 02/53564, WD 03/00840, WO

10 03/33495, WD 03/53966, WD 03/87094, WO 04/018422 and WO 04/ 05285; and
beta 2 adbRRUIeWQIHER: WOSOLIEH. O 39S WO 5LBR L MRS 1267, WO

et apr ot engReles, Wey 8 AR6HE WO 99?&7365 W@ b9/6fﬁ€0tvﬂ§ 9012345'70\3@ 6U/P1048,200
especi al | fornoterol , carnotero ar maceut i cal | y acc S$)t able salts

Choreor . INAE S0 A3 O B2 Go0cRDAIEN oD RIS A AEBMIND | of VIO

00/ 75114, gj0bé7e hw@@ym@b Wo UZWE:PQH@MM%@aﬁB’A{Be.fn%"g&ﬂE&schaEf erably
conpounds of the Exangp}es 15 t hereof

e.g. (55[(Ft)°5f2de@€lt6dm %fﬂzﬁﬂﬁm 2-yl ani no) - I - hydr oxy- et hyl ] - 8- hydr oxy- | H-

qui nol i n-2 one) ands, gt BRGAIGEL Ak GERRE BRIcRo FRIdiC ol RRERLHn@S WeLl as

conpounds (in free or sa t or sol'vatte 04/ 16601,
and al so egampsoinpddicolar pRtropeOEemide KRiItGPOAEETIBide)DI@RIUIBHOT andHBO/ 64035, US

021 76933, S G ENGpUEAAE l feoteSeieg WG R0 05 e g MO

03/ 91204, 5YID784/VWO 0644 1 \MBDVWIA 02/66652, WRRYR2D, MG 02)\355640“/(30.’9‘2(]&40)/@([)4/ 33412,

ol gg{é%7&@6@?&%&%’73%‘0%%%@@%2%% 3'\‘/@%’49%??3 a0/ 0 089892,

EP 01477 1adrenddeptHpanioR 42HAR albulsral (bl Qma D Atetapriitletdi/ thﬂﬁ&ﬁﬁc;, shlfdetett/ 108676,
WO 05/ 03 1.2.1 40103,.a

ot ot e Sorhefo ookl SR BN AC ot eotrLing phetpst gl abie

adr enocepkaits tlmgmﬁ,iaati compoimdafin frecoraalt ag;olw&tfa-ngucfbmalatlhow od/zstllesed in US
2004/0167@ WO 04/ 7 fﬁ??ag X%% . Suitaglef |h|§tamne
drug substifd §°‘1“?F(5’F {aFomerated herein byyre IPY ?‘ Y compaPat ety PIES| enast i ne
f umar gtse, tnzmn&@ea[(npz-(i 6-Diéthyliifdan-2Cshint Rl -hetroe-etffl]-8hporyp YH! ani ne and

f exof enadi ne dr ochl (grl de, egéqabvastl ne, astem gol e, .azel ast |(gs( ebasti ne,

epi nast i nguin %woaf‘shar' ghagmac ¥ Acfeptable, salts thereok as pell agcqmpoppdsdiadree, jp
2004107299 mltmawtpmpaf@mnmmomﬁaam amdampbm oPEP 1 weReut i

agent s of .the inventi gn and anti chol i ner antimuscarinic agents,

st eroi ds, J%Q§0§5@45a3{9] %’1‘%007PBI9493/%9§§7H Zme%sﬁéfn‘ﬂg q'@@é?ﬁ O agoni sts, 8
WO 2007/ 08%4&2% @?@@Qi 1\0@@@6049“% @mam)wohmwwLWomlaqwost S may

al so be used. O her useful conbination gentso the invention with

ant i - i2Af | §3akedr Y QRGS3 8 WO 04 W R 0%!??1"«,5& R U7 & WO 228406 MR ne
recept or s pa82@1, Webal334¥5Re 0485768t w0 7773 GG /3 78673 Wo 04h376, WbR- 9

04/39766, WO 04/45618 WO 04/46083 , WO 04/80964, EP1460064, WO 04/087142, WO
04/089892, EP 01477167, US 2004/0242622, US 2004/0229904, WO 04/108675, WO
04/108676, WO 05/033121, WO 05/040103 and WO 05/044787.

25 Suitable dual anti-inflammatory and bronchodilatory drugs include dual beta-2
adrenoceptor agonist / muscarinic antagonists such as those disclosed in US 2004/0167167,
WO 04/74246 and WO 04/74812.

Suitable antihistamine drug substances include cetirizine hydrochloride,

acctaminophen, clemastine fumarate, promethazine, loratidine, desloratidine,

30  diphenhydramine and fexofenadine hydrochloride, activastine, astemizole, azelastine,
ebastine, epinastine, mizolastine and tefenadine as well as those disclosed in JP 2004107299,
WO 03/099807 and WO 04/026841.

Combinations of therapeutic agents of the invention and anticholinergic or

antimuscarinic agents, steroids, beta-2 agonists, PDE4 inhibitors, dopamine receptor agonists,



and CCRI O, CXCRI, CXCR2, CXCR3, CXCR4, CXCR5, particularly CCR-5 antagonists
5 such as Scheri ng- Pl ough ant agoni sts SC- 351125, SCH- 55700 and SCH D, Takeda
ant agoni sts such as

N[[4-][[6 b 2- (4- met hyl phenyl ) - 5H benzocycl ohe

yl ] car bony‘{a%ﬁ J"rzof'?p“(r%enyl ]-methyl ]-tetrahydro-N, N-di net hg{:ﬁgﬁg)‘]”?oéﬁ]% am ni um
chloride (TAK-770), CCR-5 antagonists described in US 6166037 (particularly
clainms 18 and 19), . WO 0066558 épart i cul arl y claim8 WO, 0066559

(parti cul &3¢ %P&?Wﬁ‘@?’ LTRS a5unganists oy alse be ysgd:fpsher/useiykepmbinatiens g g ¢ i onal

t her apeut iagendiifc MVeAtioR Sith BAi-FBbARTaREY ért.@smré inescgmmmn&@aﬁg&ﬁdm of other
cyt oki ne by nding nol ecul e artijcular I@/ﬁant Les of other cytokines, in

parti cul arhemoking FareRiors: &8 Q\ﬁ:ﬁﬂ SCRaMGCR-f LR, %Gﬂ;ﬁ CCRch CER- &L HKPbed i n
PCT/ EP20034PB8R G, CHORNIOXRAECYERS| oREis, CXORS Bariohd) CER)S ot | L31

antibody, an anti-1L3IR antibody, an anti - antib such as

descri Bed stgh apSplsring-Pémgh 3%‘&% SCehtidg?. |S€Phhi7ﬁﬁs@ry5€ﬁrp a’Fﬂdeq LI b anti body,
ti-T
an anti ?ﬁ%}rﬁ&éu@ﬁ%gﬁ- e @Fes a-tr(]# 5&%@?&%@&} ﬁ@ﬁxmgqoﬁeﬁa{&a' n

enbodi nen e 1 nventi havi n irst amno acid
sequence wﬂparbpnyﬂa:amnlmwl elhﬂ]mmtebm-ﬂmnﬂwﬂréﬂtnyr@m smingfm &f@ideD NOs:

1-31, and ] : t seqguence
identity i n W%ﬁ%ﬂ&ggﬁ tﬁﬁf@@%ﬁ%@%ﬁ& a{;a'%él@%&cﬁ% NGs: 1-31;
and a secdﬁﬂoaﬁﬁﬁ&(mdmdiaslgqhanah Wi 086656% (partichlagin clainh2), WQ @4/@t84@5ladd om one
to threge 3NOzs: 32-66, and a sequence having at |east 60, 70, 80,

90 or @5 percent séquence identity in the COR regions wth the CDR regions
shown i n SEQ | Thd\kdlitioddl- tﬁ:ﬁapchtnc sgent| rhayeatsotbe a¢le@edoibeth thergrouptcbasisting efit i on

provides ap | no onent .which is an
e body et PRI S PRRe B Frlettaranitedisd st bfiicr g Bt dng. am no
acid sequemm?atlanrw:mmhgu bitibodyyBUOhGE dé’qcf[igﬁltlﬁ PCS’IEPZOQS/@(ISg&Iaﬁ.,amNgB he

i munoconj ugate | ng pr. n or ,anti bp avi.ng a bin

speci fi ci 99'9908 %ﬁ)g‘ﬂ %’t ﬁb‘fm'ﬁgghﬂt&’@%ﬁ? a'?“r'ﬂ‘#-‘ﬁ?%‘l'_tls’ Y139 aé"é?l’rgﬁgn

egogi I5e nfasubouh,espcmeiaidmad mrwm'gﬂemsbﬁ fanantiedoRlin fmtibodﬁfgh gmdu.anO | B gnot her
enbodi nent e inve rovi des it ing .an_antibody or antibody

f ragment l‘ﬁtétfogﬁ’fa" apfy qgklﬁg 38“@6'8 PF@}?{%T a"t"l*nléh%P tagF'Eﬂdtyher contaihs a

phar maceuti cal frya ceaﬁmmbamrenaafermhn@rpr@mds Rh @mtboaﬁ RivagQd st dﬂﬂn@id‘tgr
In.a unit dose. In

rel ated enbodi ne e an the ent
yet anot hé?q“F'éqeé‘(r}\é‘a' 'éﬁg %éFFé‘ ﬁ’i“f‘”}eﬁﬁfhtﬁ?ég SERSI RetiloHsandayr use in
adm ni st ersédi'ﬂnﬁe@naﬁn? BERES0, 76, 3‘0@(2&@3/;;@&6&4&;118&5/.&% AHREBR Gegids | ef

Descrlzptlon of the Tigures Fi ure | describes the HUCAL(r) Fab expressmn

Op Midbithe G5 regions baying SERADINGQE: i and giseropd amiporoid seapppee which is
a light chain selected from one to three of SEQ ID NOs: 32-66, and a sequence having at

vect or

least 60, 70, 80, 90 or 95 percent sequence identity in the CDR regions with the CDR regions
shown in SEQ ID NOs: 32-66.
In stil another embodiment, the invention provides an immunoconjugate made out of

25  afirst component which is an antibody or fragment thereof and a second component having a
second amino acid sequence. For example, the immunoconjugate is a cytotoxin, or the
immunoconjugate is a binding protein or antibody having a binding specificity for a target
that is different from hTSLP.

In certain embodiments, the invention provides for a bispecific antibody.

30 In another embodiment, the invention provides a kit having an antibody or antibody
fragment thereof. In some embodiments, the kit further contains a pharmaceutically
acceptable carrier or excipient therefore. In other related embodiments, the antibody in the
kit is present in a unit dose. In yet another related embodiment, the kit includes instructions

for use in administering to a subject.



5 Detailed description of the invention The present invention relates to

i sol ated anti bodi es, particularly human anti bodies, that bind specifically
to hTSLP and that inhibit functional properties of hTSLP. In certain

enbodi nent i bodi es of the invention are derive riicul ar
heavy and I%Y%%ot%(iggmghai n sequences and/or conprise part?g—%gﬁﬁé&l%ﬂgtur al
features such as CDR regions conprising particular am no acid sequences.
The invention provides isolated antibodi es, nethods of naking such

ant i bodi es, i munoconj ugates and bi specific nol ecul es conprising such

anti bodi es andppéfpdiBsgtich offk figkePosi tions containing the anti bodi es,

i nmunconj ugat es or bispecific nolecules of the invention. The invention al so
rel ates to 15 Riguieddisaibesthe HgCARE Fabeipbnsibesector pMORHHEX % Fab F6Ir der or
condi ti on,associ at it h ence of cell receptor target hTSLP, for
exanpl e, i(?"i‘"?’wgaf’ﬁ"gg{‘ﬁ%ﬂlf%ﬁ)ég&ﬁﬁf | ammatory or allergic condition,
particylarly an inflammatory or obstructive airways di sease. In order that
the present invention may be nore readily understood, certain terns are 20
first defi ned. Dédikddesmiptiolef therinvemios are set forth throughout the detailed
description. The term'hTSLP'" is a reference to human TSLP. The present

i nvent i on The pigsantinverdion refesen te dsolated-antipodicsRapicularp bernan anyibpdipg thabkied bodi es,
that are 5 ) A ATe Ay ] ﬂe?%‘s i di ng cynonol gus
and rhesugﬁér%nﬁ%wi}g@'lqlgﬁg%ﬂ%&gﬂpgyﬁu{l&gg@%or aﬁggﬁvl\i%t'#%g% enbodi nent s of
t he pr esermbodiments,iteerantibgdiesad therineeatien aredérivad from partignleaheady ansdight m of TSLP

i n whigh I 1 } ~due resulting in

t he | a]s%t %gﬁ%%rqﬁ%n%g%ng@(' g(}'nlﬂsg?’ﬁ%uelyr}lﬁﬁﬁgé gi&ﬁrﬁgg éf'gfsggﬁa'ﬁ@g‘éﬁ so an single
nucl eot i deomppsisymapagivunanhiBhRtid oéquésieR Tha invkitoh prdvides jsotagidretibalikisdue at ami no
acid posit.i 1S,/ by - L ne e t.erme.i ne_response” refers
£o ¢ e acui fmikdng Sk AEEEaEN iblunBhi et U bifeioe LRy EERPRIRS
phagocyt i suchehtilndieyaadphaousdeatical aomtposidbnsizbmaidhgnircmoibadiescul es produced by

t he above.cells or the live incl,udi .ant j. bogy es yt okin and

conp! enentfppapRpkiF P b BEVAIIE ALY The huufibhBlh Kifes 87,

el i m riat | arthodoof using therantibodidsaa ynhddit a discaddr agcopditiogetdated with the Presérice sues

infected wi.th pat hogen erous cells, or, i.n cases of autoinmunity or
ot hol ogi S5reh REPRRREET KT el o e erenuay s Faaeons 8 YB5007/ 096140
PCT/ EP200 éostixicn)partichidrlyiag eflaniniad$ dri6Bstridlivp ainkayg isedsef ers to the bi ochemi cal

rel ati onship between a variety of signal transduction nolecules that play a
role in the transm ssion of a signal from one portion of a cell to another

porlti on dffa Cﬁl|drder|ﬂﬁtth89|ﬂ35élﬂlirﬁbﬁtion;[jdi&} lﬁfﬂfo@éﬁadi@?inheriﬁﬁbd,[%sﬁaiﬁ &ﬁﬁﬁr@r"f c
I NCl uges, or. exa e, ND| ecul es and _C exes nol ecul es capabl e O

recei égngﬁéﬁt Q‘Ff{jﬁﬁ'lrwdoﬂ’fﬂmﬁlapﬁgﬁ'lt@“we f%@&gﬂﬁggﬁﬁ#tﬂhdé’%m%%i gnal across
the plasma nMeyky @meHISLE i§8léfereAdt 16 K@i ESIH The preftht inféttibapvidesept or " of

the present _invention is the o . .
antibodies to human TSLP, especially human antibodies, that are cross-reactive with non-

human primate TSLP, including cynomolgus and rhesus monkey TSLP. Antibodies in
accordance with some embodiments of the present invention may recognise a variant

25  truncated isoform of TSLP in which the protein terminates at the alanine at residue 99
resuiting in the last 60 amino acids of the C-terminus being deleted and also an single
nucleotide polymorphism (SNP) of TSLP in which the cysteine residue at amino acid
position 90 is replaced by tyrosine. The terrn "immune response” refers to the action of, for
example, lymphocytes, antigen presenting cells, phagocytic cells, granulocytes, and soluble

30 macromolecules produced by the above cells or the liver (including antibodies, cytokines, and
complement) that results in selective damage to, destruction of, or elimination from the
human body of invading pathogens, cells or tissues infected with pathogens, cancerous cells,

or, in cases of autoimmunity or pathological inflammation, normal human cells or tissues.
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hTSLP receptor to which the hTSLP protein nol ecul e binds. The term
"anti body" as referred to herein includes whole antibodi es and any anti gen

bi nding fragnent (i. e., "antigen-binding portion") or single chains
thereof. A |ly 10 occurring "antibody" is a glycoprotein r| sing at
| east two ggw;%%chai ns and two light (L) chains inF‘éngg’ﬂH‘éO&f B by

di sul fi de bonds. Each heavy chain is conprised of a heavy chain variable
regi on (abbrebyted herein as VH) and a heavy chain constant region. The

heavy chai n cOnsigesltrapsdyetion PP%‘“’& pripfersde thedfochemigal refatinnship beteegna CH2 and

CH3. Each vhéi@br Gl Ransducti6®MBlebREAhA Pl alrble {1 the BadsthiséhiorRk@nd1$QHPN
(abbrebyted herein as VL) and a Ilght c ain 15 constant region. The |ight

chai n con$pepartionefiassiitaanogiepperdeniolgree s userhkarein, thy phrasgécall and VL regi ons
can be furfler r&g_ag.l \r.ac@tf'dés It Rah 58] f8)ecuRh a.hm?rré;vaa (!HE&JYes chib IR

conplenentarity termning regions (CDR), Intérspersed wth regions that
are nofe reoivingrasighal andic lerqfdmatmsrmsm@gaf@m a(sm)al acRps thedlasmand V. i s,

car bosy- t St Br Ui ARMameif bF s Tl kAR LT AR EL B Oy
CDR3, FR4hﬁh%rmeptotabm:qhelgpb’F&Pcp%ote:hmd!nealeymﬂmd i ght chains contain a
anti bodi es. ey THEATCRUBIE" BF ] YR s AR S BB PY RERUEH soues or
factors, bindirgehgment\( k], tansigaebihding portitie?) omsinglecchains tremof e\ @aturald}f fector

o o e e AR b b dhe e A S R TR v ™ %
pﬁrt ion"), (Lﬁfhﬁmblﬁﬁilcbmceieﬂ by ﬂEﬁlﬁﬂ?bdnﬂs .Bach maéymfam ib carpprvat Sfaﬂﬁeaafl aﬂt IS bo;iy
that retaip.the it cifically to an antigen TSLP

It has beéﬂ”'%ﬁﬁ%ﬁgtrfﬂ?'}/@h@'e% é‘ﬂ“?ﬁ |aﬂ‘g ‘T%E'ﬁ‘ﬂ"b??“é‘?“’a’ﬁg‘aﬁglemgbﬁvy can be
per f or med chain f-,dx@gmaeg.sn Bicompfiseld lof thegtGiomamBICHQCH2 abd @H3L Bach Iight dhaidds Ng
fragnents enconpassed w thin the ter "anti ggn bi ndi ng portion"” of an

ant i body %“P'W#Bﬁ%"@W%“Y?‘&BM‘“@ it as Vil gRtbbielt 683448 st i ng of the

VL, VHs Clomsifit feflon. THTRh{ ¢hainGolta Yegionidchiipiked oF oRé H&hﬁﬂtc TROVE Bid
conpri si nqﬁdwo Fab fragnments linked by a disulfide bri dge at t he hinge

regi on; CgIoNg AR PR f“ﬁb?fs“PE‘i‘Y‘ﬁ@j’ Bo egiensobhypervacabilizoléameds: a  Fv fragment

consi st | NGoMbleiBiRariy deEEniNini %WPEB@QR?Ent&sp%h@&JW gmngtha@-ﬂ'e%é body; a dAb
11 WO 2007/ 096149 PCT/ EP2007/ 001 et al 1989 Nature

nent
341: 544- 5Ag)servaghitermed Samewerk regions BR): Essdri and Vit cempospdof thyeg §DRs and

conpl ementegirRyY a d FFofiaffind-REthiR{s to Chiboxy-Etihdieh 'iﬂ%rfﬁlimﬁhé BRUGRRhe two
domai ns of the Fv fragment, VL and VH, are coded for by Separate genes,

they @8n K®RIoFRALDREFRG, €B&&rﬁﬂ4n5hﬁ vagighlp prgions pfjthe heayyapdlight chdinsker that 5
enabl es t : VL and VH
regi ons pgﬁﬁ%gb@?%ﬁg@éﬁéﬁ% c%%@g%kgg%&éisam%bﬁe chain Fv (scFv);
see e. ., adibodiee mapmediategBbindiog eﬁhelmmmglz@lmzehoanebum@tfworex al., 1988

Proc. Nat ltnc!ﬁ%?r%q!ar&fs'cell@gftée& mmﬁ)%%;‘s)tem é"éc rl:ffec:t:or cells) and the first component
(Clq) of the classical complement system.

25 The term "antigen-binding portion” of an antibody (or simply "antigen portion"), as
used herein, refers to one or more fragments of an antibody that retain the ability to
specifically bind to an antigen (e.g., hTSLP). It has been shown that the antigen-binding
function of an antibody can be performed by fragments of a full-length antibody. Examples
of binding fragments encompassed within the term "antigen-binding portion" of an antibody

30  include a Fab fragment, a monovalent fragment consisting of the Vi, Vy, C and CH1
domains; a F(ab); fragment, a bivalent fragment comprising two Fab fragments linked by a
disulfide bridge at the hinge region; a Fd fragment consisting of the Vi and CH1 domains; a

Fv fragment consisting of the V), and Vy domains of a single arm of an antibody; a dAb
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single chain antibodies are also intended to be enconpassed within the term
"antigen-binding portion" of an antibody. These anti body fragnents are
obt ai ned usi ng conventional 10 techni ques known to those of skill in the
art, and the fr nts are screened for utility in the ane nner as are

I ntact anti ?ﬂ”@%ﬁ" n "isolated anti body", as used herePﬁT’E})@H@?%mﬁo an

anti body that is substantially free of other antibodies having different
antigenic specificities (9 an isolated antibody that specifically binds
hTSLP is Srgment(Ward gtal ;1 ga%ﬁ'%ﬁwﬁd&éﬂ%wﬁw‘@ﬁ@@f piVagdompinpandenant i gens 15
ot her t hansdhated dBinplefieniafit) dteedindiptieglogicifyat specifically binds hTSLP may,

however, have _cross-reactivity to other antigens, such as TSLP nol ecul es
from ot her speEpmhermens,alhough thepyo domging obthe EnIrngroen), Yreapdyen argieededifer al | y
free of Olgyaepdtil biihQineTRhPbd Blncd M echMiTAR Hefiods, bl 33 ARk iipdy” al so
refers to an antibody t0 the target That cross-reacts with known

horol ogs/ Enatiiesi tham to begnagle jas a sigele protdi ehiainsin wdich itee Yicangedu regigns pidr thot  cr oss
react wt kel . . ARNQE I i body" or
"nmonocl ongrmgﬁpﬁ% 9“@%‘%6’%& | onml{fl@g%sc%a}-fb?%g%ﬁ%e? g’%’é?wfjgpg" |cl)§§ek|toar ation of
anti body rfisieacadd@23#126iand Hustowbtad.ul 988 PoasniNeth iAcad iSci. 85:589188Bh Sadh ant i body
conposi ti | SR . Si b 0] speci f1ci AT VA o]

par i cul antes e Hogdied paE iikiih BobeREhistigh Win e @l kb bRbing

i nt ended tportiont b meantibrdy hblebiseantibady fragments mreaiblained egjingomventionkli ch bot h t he
f ramewar k . regions. are .deriy frgm.sequences of .hu Qr . gin.
Fur ¢ et e ok A Rges 3 Sl 4 B8 oot B BB 8 Srasfod PR IRRS RIS egi on
al so i s deamwedntder asares intdet imtibadiesequences, e.g., human gerniine sequences,

or nmutated versi,on f human gernli ne sequences.. The human anti hodi es of
Che I nvent i on ARy SRR AHPATE S FHE MBI AL BEoRDK Dt DRRB A At
sequences of ethgr antibadicsthaving diffetanoshitigesic fpscifiaifiesnf@g., an isdiated-aftitaxdly thac

mut agenesi s i Lr . sqomat i tafiap j.n vivo), ver, the term

" human antsP‘ffbpéﬁ?M? {"385 Mﬁé‘&éﬁaﬁqaﬁ?gg’%{“ﬁ"ﬁ?&éﬁm Slf%'ﬁﬁ!ﬁ]&\,ﬁﬂfgafgﬁ?l}sbodi es in
whi (r:] h @Rot&eﬂﬂﬁﬁﬁﬂﬂ’)dﬂg is\tﬁﬁdfahl:cwﬁdghﬁt gﬁéiﬁtﬂll@ébir?f; hBSIcH ﬁgy, hoWweven| tiadd) sépDeRci es,
such as a mouse, .have . been grafte o hunmpn _franmewor k, sequences.

oraltod affTbTAHEGS Spnd rbe a6 OB o FRetieBr HOCP IS 06

t echnol oQyisoltéd GifiBstyriay BeRubithtally RecdedMer Allhlar Matérdid) ndiot dhBaRyls! esponse
(humaneering. technol ogy of Kal obi gs,, or hunani zati on technol ogy of PDL).

Xorm al so ‘fratedintitady” drerierioian gniikody ifbs BEpst thatemossregets Wi kpavant  5766886.
The term 'mulapegsfmnﬂwgg,%%n@eaﬁtmaaég to'tRd @Fgdt tht db RbErSss kQcARitRRioWa0dYy
obtained from 5 a substantially honbgeneous popul ati on of anti bodi es that
r ecogrilzedomaloeprithplosso a  deterninant (or epitope) on the antigen.

Monocl onal -~ ant irho@ RS ntinsQbr hﬁ}ﬂ:oéy'sdrmﬂbﬁocﬁn@l%ﬁﬂ)dcﬁggﬁﬁbsﬁﬁ&x" byusepi ch have

vari abl e regions in which both the framework and regions are
herein refer to a preparation of antibody molecules of single molecular composition. A

monoclonal antibody composition displays a single binding specificity and affinity for a
particular epitope.

25 The term "human antibody”, as used herein, is intended to include antibodies having
variable regions in which both the framework and CDR regions are derived from sequences
of human origin. Furthermore, if the antibody contains a constant region, the constant region
also is derived from such human sequences, e.g., human germline sequences, or mutated
versions of human germline sequences. The human antibodies of the invention may include

30 amino acid residues not encoded by human sequences (e.g., mutations introduced by random
or site-specific mutagenesis in vitro or by somatic mutation in vivo). However, the term
"human antibody", as used herein, is not intended to include antibodies in which CDR
sequences derived from the germline of another mammalian species, such as a mouse, have

been grafted onto human framework sequences. CDR grafted antibodies, or alternative
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derived from human sequences. |In one enbodi nent, the human nonocl onal
anti bodi es are produced by a hybridoma which includes a B cell obtained
froma transgeni c nonhuman 10 animal, e.g., a transgeni c nouse, having a

genonme co human heavy chaln transgene and a cLransgene
fused to gﬁfquﬂ 6§9I zed cell. The term "reconbi nant hu nlﬂgznﬁn@o%)y as

used herein, includes all human antibodies that are prepared, expressed
created or |solated by recanbi nant means, such as  antibodjes isqglated from

an ani nal tecknglogy d&“ﬁ?f&é%)‘“‘f’ﬁ% "i‘%”‘f’?“é\ﬁ’ﬁbﬁ%“%m@%?é?ﬂ“%@g'BWF“'?&)r 15

human i MyRREIGRWFKAIBRBAS hamadizAok idcRRIBy T PDRY. hnia iodas Gilimaant | bodi es
I solated froma host cell transfornmed to express t he human anti body, e.g.,

from a tr rginceeng echnalegy:56%5-8s USipatent2768886+ om a reconbi nant, conbi nat ori al

human ant i bodyTjd l@ﬁ@“%maﬁ%n@&&ﬁa@ﬂﬁlb@@"ﬁ&@ﬂ% Rfbrs to%ﬁﬁm? gbtaﬁi&?ﬁ&rﬁ d or
i sol ated by any other neans that invol've splicing o or a portion of a

human  §mrasehgtaptially hemeaeneousspopuiationsaf apiibodien that W%w@m to Buch
nbi f k
reconbi “aﬂétem%g &Q,a.?dl}% r%@ﬁv %‘6@&&%’%@%&% a#%t{i] a’o%% WﬁﬁLﬁ%‘bmﬁ ramewor

and CDR regi ons human germ i ne | I N sequences.
| n cert ai spegifistsylivhrishthave malelvqulonsumnchmbwnbfmnwonkmrwxmlbmres can be

5Ub] €0t €0 ol el o]l fin A BAERR e SobAE DN in et ARAGAN G T OF MU

| g sequenceés 1S US in" Vi vo soma genesi s e am no acid
sequences pmﬂutteldéy\dlhyhmdbmaﬂ_whldgmolndescafﬂ teliobtaged lﬁtbmmSyntcl doohhnem are
sequenges tha m and rel ated,to hﬁ“"ﬁfﬁﬂgrm i ne VH and

25 whil e
VL sequen r('a"slrla n‘é'yar%f'sgﬁ uré‘fﬁ 53‘”%%5 &PONF f%ﬁ'ﬁﬁ'-"l’ﬁé‘"ﬁl}‘ﬁ% ody gernline
repert oi reansgcneimdathtuhsmdmhgemfnsed'tosmmymfkahzﬁfcens to the antibody cl ass
(e.g., IgM Gsuc ) 1 i 5. encoded by the
heavy chain cgﬁ?ﬁﬁ%‘f FEG 6??"5'%%235"““”??% ﬁ?'é%%g""‘%fn'“g‘ﬁft“‘rsﬁ‘ﬁ &I o gni zi ng an
antigen” amibodiesithagdié pﬂapd-yd &pﬁtesséd Crehed oﬂﬁolatB&)b)aﬁt:éxgﬁﬁant filegns|siellas
i nt erchangeabl.y here term"a whi ch binds s ifically
o an ant oRdies Aglaid B an a6, AeRLAg ) Fetenti R SRp R EOROTA fils o
hTSLP 15 | Burhind ﬁﬂﬁiﬁﬂgfoﬁullﬁeﬁés dr@ hyﬂm:loaﬁtpré}ﬁtiﬁ tliehiﬁonb hﬁt@t&dte@nsbldﬁﬁlﬁomp with a
KD of X 10% or quss. An anptj body tbo? 'C ss reacts vmtjgﬂ@n antlgen
ot her thah“ﬁ | tnstormed toiexpg¥sdhe yirpagiagtibody, egy loms ABPAGES 13 WO
2007/ 096141 TRP2 ROGBIRAR B mbirAkia Fibiriag GtiboHY hbr@ry' and sh@b&Uid¥ipRipaledss. A
anti body that "does not crogs react wwth a particular antigen” is_intended

to refer €¥Presiedspienptsdoriselaty bmw&hqraweﬁakatawﬂvgéﬂwlwthﬁ"arkaors?n‘185 x 10.8

M or greah@han mihoRbain &néQeqs,eﬂ&s&,Mx&mA Yeqilicds. Bhd re@infidafit hunlal Certain
enbodi nents, such antibodies that do not cross-react with the antlgen

exhi bi20 eaathedicahavy vasiahl aionningvhighihe fyneyvosland SR regions arsdsrivd-feom

standard Rjfsh éwmﬁéesﬁ-}ﬁﬁmo@ﬁbﬁlﬁﬁ.@ Jb‘ﬂE&'IHce%a{EddhﬂéHts h&Rdver, sitdpi bi ts bindi ng
of hTSLP to the hTSLP receptor” ‘refers to an anti body that inhibits hTSLP

bi ndi ng t Eecembinartfumamantijodies eanbe sulficctrd ia/inoyitre mutagenesis (or, when an animal
transgenic for human Ig sequences is used, in vivo somatic mutagenesis) and thus the amino

acid sequences of the Vi and V) regions of the recombinant antibodies are sequences that,
25  while derived from and related to human germiline Vy and Vi sequences, may not naturally
exist within the human antibody germline repertoire in vivo. ‘
As used herein, "isotype" refers to the antibody class (e.g., IgM, IgE, IgG such as
IgGl, IgG2 or IgG4) that is encoded by the heavy chain constant region genes.
The phrases "an antibody recognizing an antigen" and " an antibody specific for an
30 antigen” are used interchangeably herein with the term "an antibody which binds specifically
to an antigen."
As used herein, an antibody that "specifically binds to hTSLP " is intended to refer to
an antibody that binds to human TSLP with'a Kp of 1 x 10® M or less. An antibody that

“cross-reacts with an antigen other than hTSLP " is intended to refer to an antibody that binds
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As used herein, an antibody that "inhibits inflammatory nedi ator rel ease" is
i ntended to refer to an antibody that inhibits hTSLP i nduced | uciferase
expression froma Baf-3 cell 10 line transfected with the TSLP-receptor and

a lucifer ag&o @?@@rﬁ gr system and hTSLP induced TARC Se?{"ﬁ@bﬂ'ﬁ&’ég’ﬁ] human
ocC

primary no olated from PBMCs with an 1 C50 |ess The
term"K s, a" as used herein, is intended to refer to the

assom ation rat e of a papti cuI ar anti bodﬁlpa"nt i gen interaction, whereas the
term " K. thapgntigemwith 34 X119 4 etilesse AR aRtIbofy that idagrnot cross-eqst aith p partiqlar

d' ssoci at h&t{geﬁ &k ﬁ:t&lﬁie@{oﬁé‘feﬁ {oCadlafith b@?ﬁﬂa’i’@iﬂ&'ﬂo%ﬁ hitifgEn, 'vFlEhGJ l@&&ﬁ O9x 10he term
"KO", as used herein, is |ntend§ad to refer to the dissociati on constant,

which is beraresss qradin afifel %19 Mg 1 xdg” Morgregter. dn cortaje embgdiments, %’Rlbressed
as a nol aanub%ei@%%doaﬂot &Bss(Mcthﬂg tl*{@dnugéa Jxﬁ?bn%&k%ht guﬁéet&ﬁﬁlehﬁn 4 er m ned

usi ng net hods established in the"art. A nmethod for determning the KD
of an ant Pmythpsmemsrwnéerﬂm@@gz@saw asnon resonance, usi ng a

bi osensor syst gm,gy aﬁfﬁﬁb@:ﬁ@pﬁ"ﬁm@m@g{ﬁgﬁ%ﬂsmeLM&i% gpm " hi gh

affinity" for anlg rs to an havi ng a of 10"9 M
or | ess f caferatotamragtibodathat grihihits ATSUB biading tcthe recepier WIQTaﬂ(DSIﬁBJnUtm' lessncl udes

any hunman or ngp&m&eﬁ.”+mk.b%dyTtnﬁ &%fbr& ln?ﬂlﬂnl%{ggjﬂmﬁﬁ}ktgﬂele el HAGS 42! |

vert ebrates, uman primates,
sheep, dog:srpfeca)tam anfilordy @it inhibits h@BLE kelned lwwifphasdé@ression fraptaiBaé3 celét C.

Vario aspects t |on are ed in furthe LN, the

foll odﬁ ng ﬂ? s%’g ?b‘ﬂg ““@' nda cecftoé'sag%?/guc%cmsé\fﬂ:foﬂtﬁ'isgs?ﬁ'emﬁhﬂﬁ‘ﬁé"dgﬁﬁdl ity of
the anti bﬂ‘AR@ssetreumrﬁbdn][ﬁhﬁn Eim& 9 monodyass Ssolpddtors PBRME s kvithvan [Cy ldshithamr t |

i ncl udi ng Mexarrpl e, ELISAs, western blots and RIAs. Suitable assays are
descri bed '™ etail in the Exanpl es. The binding kinetics (e.g., binding
affinity) of the temi TKQJ! 65"Kal, a8 uedheliz, Binaniad :bfer&itamhadsdatmsﬁyst‘ known in

the art, suc acore anal Assays 1o evalugte the effects of the
ant i bodi egpﬁrﬂclfa'ﬂr?ef'Waﬁ““%‘?“dB'@W?‘ W?'B‘F a'g‘i? §%¥|‘ﬁed in further

detai lisin the dssangtiasis inkhddlodeRy (diREdiéRciltioh fe P8 paribaQatibadycor di ngly, an
anti body that i nhibi %ﬁl'ﬁﬁonegﬂ, nore, of .these hTSLP functional properties

(e.qg., bi BUgERintegetion. 3|usedherein, r%rtenﬁygre&ragrhe&rssqsraﬂer her

bi ol 0gi cakons@&t, Whichissbtaifdd fidae tHeirkR) of XS t61R] @€ TRIMEY afkE 13 @kste436d 45G molar
met hodol ogi es known .t o th? art and , described herein, will be understood to

rel ate tocepceqtasipn (N Kn yalugs fofiantibodigs canbe detesmined usingmethadswall y| ar activity

relative t@ablisldiS@@an A ﬁ.&ﬁo@ﬂs gétergnimthg B K p¥M b RAMYAY B bY usinPSurBlBEN a
control antibody of irrelevant specificity is pregent). An antibody that

i nhi b2®s RiwsIpen reganarge; 9r using adiagensepytem syehasiadiincorg | systeigni f i cant decr ease
by at |east 1088 fbdhiieinha timCHigRAfRHTGE fRF an G AlibbdAskers to an antibody

having a Kp of 107 M or less for a target antigen.
As used herein, the term "subject” includes any human or nonhuman animal.
The term "nonhuman animal" includes zall vertebrates, e.g., mammals and non-
25 mammals, such as nonhuman primates, sheep, dogs, cats, horses, cows chickens, amphibians,
reptiles, etc.
Various aspects of the invention are described in further detail in the following
subsections.
Standard assays to evaluate the binding ability of the antibodies toward hTSLP of
30  various species are known in the art, including for example, ELISAs, western blots and RiAs.
Suitable assays are described in detail in the Examples. The binding kinetics (e.g., binding
affinity) of the antibodies also can be assessed by standard assays known in the art, such as
by Biacore analysis. Assays to evaluate the effects of the antibodies on functional properties
of hTSLP are described in further detail in the Examples.
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50% 80% or 90% and in certain enbodinents an anti body of the invention may
I nhibit greater than 95% 98% or 99% of hTSLP functional activity. 10
Monocl onal anti bodi es Anti bodies of the invention are the human nonocl onal

ant i bodi es t and structurally characterized as ribed. in
Exanpl es 1“?%%@ &qi{ am no aci d sequences of the anti bggf/igm ?@l?ﬁom I n
SEQ I'D NGs: 1-31 respectively. The VL ami no acid sequences of 15 the

antibodi es are shown in SEQ ID NOs: 32-66 respecti vellé_. Ot her anti bodi es of
the inventionAtcaedinghe anantihedy thatSnhibits' opgeranase efthesethdSER fungenahave at | east

60, 70, 8@ropteq. g9 BiochGhicANimmietehlioal, 'callﬁé?ephgggloﬁﬁghﬁ%e%kﬂ fce CDR

regions depicted in the sequences descri bed ‘above. Since each of t hese
ant i bodi e8ctiviiigs,or the |tk6) %ﬁs@mlﬂﬁﬁéccwlrﬂﬂ@"MDO@wmwn@ﬁebﬁ an@0 "ni xed and

mat ched” h%cﬁseam%&.pw : Gt oot‘]gﬁlefa)tcl{hggtaﬂﬂlcmb l‘&%t&’efcre%%e:{.h{l"e”t ' on.

hTSLP bi nding of such es can ested using
the bi Aidi pytiedzaytivitydelstivd th durt siso irethe albence of the afitzdp(@g., ¢rovign a cBiltidBAs) . \When

VH and VL : c m. a. cul ar
VHNL pai rlls‘rzllrgi’%!i Qﬂgf'ﬁé@ be %&%Q acegpvp\;n% %rﬁf‘gﬂ a'sﬁt?og@ 6?91'1-'.%33 Ell-%r#llpﬁcmﬂii%“guence

Li kew se, swch\dlstansmpuliymgnlﬁcanndarqa&rlt}imddaarlow-d{fﬂie measured paratetst) by hidedse

repl aced w St tural ly .si r VL s C The VH an sequences of
the anti \é%%{%eog/" %‘fgouﬁén Pes éﬂf‘efr'r'}ﬁ@Wf?%ﬁ" %{&ﬁ (g' t*'ec'm’ﬂ't"f’?“ﬁ?‘ré‘%gbdﬁ e for

m Xi Nng angreat i thim 9535, BP9 SHISLAMinctiael &sivisee VH and VL sequences derived
fromtpe sanme germine sequences and thus exhibit structural simlarity. In
anot héd aspect, the invention provides antibodies that conprise the heavy
chain and 30 Mb@tlonﬁfﬁiibodi&?l s, CDR2s and CDR3s of the antibodies, or

conbi nati ons thereof. e.am pno acid sequences of .the VHCDR Is of t he
anti bodi es ar %‘H’Balﬁs ?&S@@W‘B“N&‘ﬁ ¢ human longhaptipodies dsalatedandces of the VH

CDR2s of Ethﬁn@dltyldaﬁtdtteﬁzeaaddase&beahm\mample§EQ Tk MRmind ackbequelgesafi no acid
sequences of t ntibodi es_are_shown in SEQ ID NGs;. 26-31.

h
The ami no“]gepﬂb@@aaﬁcgg\gn waﬁiEPeb‘ sADR respestiveiyn d he Vi amingacud ssquencengfn i n SEQ

I D 15190 #RQAiK¥ARY 42 shswin I NOL552066 lgeetivei @herﬂhmmsaptham d sequences
of the VL, CDR2s of the_antibodies are shown in SEQ NOs: 41-49. The am no

aci d_sequiteriondclydsamio aciratiat baveren iR doat l@yea'rleass%\m §0790 9925 | D NOCs:

50- 66. Thgerledé Rty Hihe QDR deiohdwl @6 CIBR ReichdWepltaaah tR)eq MR Kabat , E. A,
et al., 91 Sequences of Proteins of | nmunol ogi cal Interest, Fifth Ed|t|on

U.S. Depafesaiibedabaveof Health and Human Services, N H Publication No.
91-3242). G vesm&*aém%&&h.&h%&%m@%%ﬁﬁ tﬁ@vﬂb.tmfﬁ %&iﬂ d that

antigen-binding specificity is provid primaril and 3
regi o8, {mxedasdamighed2topmatether anti- hTSLP bmdmg molecules of the invention. hTSLP

binding of such "mixed and matched" antibodies can be tested using the binding assays
described above and in the Examples (e.g., ELISAs). When Vg and V,, chains are mixed and
matched, a Vy sequence from a particular Vi/Vy pairing should be replaced with a
structurally similar Vi sequence. Likewise, a V1 sequence from a particular Vy/V| pairing
25  should be replaced with a structurally similar V|, sequence. The Vi and V), sequences of the
antibodies of the present invention are particularly amenable for mixing and matching, since
these antibodies use Vy and Vy, sequences derived from the same germline sequences and
thus exhibit structural similarity.
In another aspect, the invention provides antibodies that comprise the heavy chain and
30  light chain CDRIs, CDR2s and CDR3s of the antibodies, or combinations thereof. The amino
acid sequences of the Vi CDRI1s of the antibodies are shown in SEQ ID NOs: 1-7. The
amino acid sequences of the Viy CDR2s of the antibodies and are shown in SEQ ID NOs: 8-
25. The amino acid sequences of the Vi CDR3s of the antibodies are shown in SEQ ID NOs:
26-31. The amino acid sequences of the Vi, CDRIs of the antibodies are shown in SEQ ID
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sequences and VL CDRI, 2 and 3 sequences can be "m xed and matched" (i.e.,
CDRs from different antibodies can be m xed and match, although each

anti body must contain a VH 10 CDRI, 2 and 3 and a VL CDRI, 2 and 3) to
create ot h ”-%9;‘ SLP bi ndi ng mol ecul es of the i nventh hTSLP bi ndi ng
of such "m 4%t ched" anti bodi es can be tested usF HE{’WQWOOB?“ﬁdl ng
assays descrl bed above and in the Exanples (e.g., ELISAs). Wen VH CDR
sequences_are mn xed and matched, the CDRl CDR2 and/ or. CDR3 sequence from a

parti cul aNO§Hp2s#d; Theeraing Aeid seAvBses eﬁdh%\MeQDms pf the antibadiesrashavnsip $EQar  CDR
sequence( §p NokS4 ll-Jld( Thi ﬁﬁmo‘é@i@ @eqw‘:nc@pa‘ thE& UL EPRSS optfag affibs8ids #0dhdWf inhed, the

CDRI, CDR2 and/o uence froma particular VL sequence shoul d be

repl aced ﬁﬁQHDaNQ&’ ﬁ@ré@ uThﬁq: Ra¢gignisare dgmreated@qaeﬂ@é@b;t system(Khbat. ke Ar.eadi | y
appar ent t &Eg}‘ uences
cgg be crggale?%]%{eg‘l gg{slotkgioﬁéinﬁslégﬁgmgﬁ&é% 3 #(]?Nﬁhvghé%g%e gl o%ﬁtgequences
with sﬁruefﬂva&hlayd Humrar vaseﬁqu&ﬁ@alshcwmhlq B&-32ER- sequences shown herein for
monos! onal 20808 LedLes: Gl WARRILESFnd VTSP M nflnlisal sy monoct onal

ant i body, or here eav vari abl e
regi on CDEpecd'mupmpmvmgpdepnnmmm th&:CBRkécpndﬂaegxml thctVadJDRbmah&é group

consistin heay al conpri si ng

an am no geaugnﬁesggl}}gﬂé(@%ezlagégégq T6n ﬁ’@ ﬁ % gF%C{ ?ﬁegocg?%l D NGs:

8-25; a hdafcpencmmbadnﬁauae mivteld end mgicb,raltmgﬂ e@ﬂmnbﬁyngisacnm a¥zaci d

seque C m nsi s alig

chai n arl i 5 g:{ %ﬁ &&?Dg[y%pﬁ%figﬁ?g”? 0% ﬁ%‘"ﬁfﬁ%i"ggﬂ%@}?@é §%%Tetﬁ‘i ed from

Eggz groumr&emmswm lih‘fdn@ﬁ@sgd:ﬂ "ieed aﬂanﬁ&lhecu ahulgifalies@ha?]aeuadlhsa{gltae region f
conptijsin mno Ci e selected fraomthe group consisting o

SEQ 1D N&%‘a“‘ﬂ% VﬁﬁT‘F‘gIL‘:]éﬁ aWQPFg"cﬁe&r@ﬁF)o '@D&g(ﬁﬂﬁpri sing an

am no aci deqaaaa@a}emﬁa aﬁ@hﬁ&hagtﬂercnmt CORAAYPBr CDRS ks&duk@ fitin SEQ | D NCs:

50-66; wherein the anti body i)gem fically binds hTSLP. In a certain

embodi menPartieyias Virsenusaer Shobid e sqplaced witha stmichisal lysimilar CBR sagpence@li on  CORI

conpr iisi ngiketwise,| ihehl® GDR sequ@¥yart hited aM@ﬁmhﬁE&cﬁtHe@l@lﬂ CORE%nRPRDRSI Ng SEQ
ID NO 15; a heavy chain varlable regl on conprising SEQ ID NO 28; a

|i ght chaPffuense fermaRemIcylas Yn sequence Wi@d@'“\?aﬁ“?‘% Y B3R EDRDRY

conpri si Ngeqakfee lmub%& & ¢ S0 e Brdindfil %hill%dﬁﬁi@énﬁﬂ oV Vi GRET, | S ng SEQ
ID NO 47; and (‘;Pl I ght CF\%| r%aegira%nabl e regi cl)rjll CDR3 c ?5| ng §'CI§B

In anot heFeausRSEYNambA Ereated By aHbstitsing one oRepest st ‘!ﬂd/"fé’L ngépwemsl abI e
regi on CDRfth séucﬁﬁﬂwdnﬁimgeq%%ﬂeek Bohithe éDR%echﬁeeey st B re{ @R Edr ARhEcIbRgi on CDR2

conpri sing SEQ I 7, . a heavy chain variable region CDR3 conprising SEQ
| D No2028ant@odlpg¢ftthq:msentmmnam e region CDRl conprising SEQ ID NO 38; a

light chain vag) gBlakd hﬁ)gbcggna%&ﬁ r&pﬁrlt@j:lpﬁnding portion thereof has: a heavy
chain variable region CDR1 comprising an amino acid sequence selected from the group
consisting of SEQ ID NOs: 1-7; a heavy chain variable region CDR2 comprising an amino
acid sequence selected from the group consisting of SEQ ID NOs: 8-25; a heavy chain
25  variable region CDR3 comprising an amino acid sequence selected from the group consisting
of SEQ ID NOs: 26-31; a light chain variable region CDR1 comprising an amino acid
sequence selected from the group consisting of SEQ ID NOs: 32-40; a light chain variable
region CDR2 comprising an amino acid sequence selected from the group consisting of SEQ
ID NOs: 41-49; and a light chain variable region CDR3 comprising an amino acid sequence
30  selected from the group consisting of SEQ ID NOs: 50-66; wherein the antibody specifically
binds hTSLP.
In a certain embodiment, the antibody consists of: a heavy chain variable region
CDR1 comprising SEQ ID NO: 3; a heavy chain variable region CDR2 comprising SEQ ID
NO: 15; a heavy chain variable region CDR3 comprising SEQ ID NO: 28; a light chain
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SEQ ID NO 47; and a light chain variable region CDR3 conprising SEQ ID NO
60. In yet another enbodi nent, the anti body consists of: a heavy chain

vari able region 10 CDRI conprising SEQ ID NO 3; a heavy chain variabl e
region COR2 conprising SEQID NO 18; a heavy chain varjable reagi on CDR3
conpri si ngwf::)é@0 Bk 28; a light chain variable regi oﬁc%ﬁm-’é@g’wﬁi si ng SEQ
ID NO 38; a light chain variable region COR2 conprising SEQ ID NO 47; and
a light chain variable region COR3 conprising SEQ 1D NO 60. 15 In another
enbodi mentvarigblgereginn CHRd ycomprizing $EQ &P NGy 3Rcdhiaht ehainn varigble regiondCPRYi on CDRI
compr 1 s NGompRid SEID Rio: 371138 YighIURAIR viBibledBli6n EHRSRBmERER, SEORHING:NG SEQ

| D NO 19;o E@F]egg/%\/@([:hai n vari abllge re!givon CDF\% corrpr?’gtln g % D hrg 28; a

| i ght chai6f. variable region CDRI conprising SEQID NO 38; a light chain

variable regio %g9@ ' I I\%@ 47 ' 28] riable
regi on CDR3 coir}r‘parl SI ng @nﬁ\k}%nﬁg@y OE ' nOfg%% a%&a%n#cggpltr%gﬁ&{ @Hié?anti body
consi stds ebmp@singe3RQ H2 N&L: 3; abeavynbiam vacighlo regloDRCDR2 comppisingiSEQ 18B8Q01ID;, NO. 3; a

heavy chai_n _variabl e.regi on CONPL.i Sd LD NO, . 20. a _heavy chain
Var | abi o Al B ER kRt CDI SRR ENG, o g S viobET LY ©
regi on CDiRbgiero0DR 1 sormgyisBigGECITNGO: 38 a light chejh tvaridbid ragiva GDRY empagihgn CDR2

conprisin D NO. , 47; d aljght.chain variabl egl on conpri sing
SEQ | D NOEQID B A sk Fhun Forab®Reeicy O fBmrt eSS RLED: ELY, or 1 1 oh
chai n vari abl el wgamfer tfbddimen, thé Mribpdyosbuisiits 6f: a hedvy cHEh vie®ld egioh a

particyl ar_germine s if the variable regions of the antibody are
Dbt i i G ey g SEATBINorct & Wikeshoie Srble eaton R SPBBRPE A IRS. * Such
systems i rrﬁj:ug,ea heay Etiairi ﬂf@aaewmscgm' eonmamgsﬁqrmyrgogzdaumgm dhaiﬂ}mggl obulin
genes wth the antigen of inte r reeni ng, a human i nmunogl obul i n gene
l'ibrary di"%‘b‘?b&’y"&ﬂ"'bﬁggd %WQ@%"%\#E&%&Q@%Q '{f@h‘r’]ﬁf“ Yariphle gegion Qpﬁgman ant i body
that is "tchapminSEQ IPNOB7; M8 ailighcthaih varidblede I BDRE bR § a@h.obul i n
sequence can be i1dentified as such by conparing the amno acid sequence of
the human %8nt i body to the am no acid sequences of human gerniine

i munogl obul i Nk ABMeS@hRRAlrhdng the MhtibadyROnseey dtl 4 lihﬁéj; BREANPHiabRYedish GBRYENCE
that 1is closest in se%uence (i.e., greatest %identity) to the sequence of

t he human SAMPHEREREQ I M- {3 WBVF*WB‘TA@NPGB?OE@WNWEGG SEQURMNOat i body
that is "tiheacRati Ghridble hion EHRE\BRARFLiIFEY GUPRO, D8 e AR A M 1| ne

i mmunogl obul I 1 _sequence_may contain amno acid differences as conpared to

t he ger ni iregion GRQLiegtepsising FREQ 1B NO»38; @ tighshain variable-ragioy CEBRS pomprising onat i ¢

mut ati ons \ ngﬂjﬂ hali e i e &l tgpn. However, a
sel ect ed ﬁggalnugﬁﬁjbo y ?@6?cé€%§?lgg%&5c%ia§tﬂ§§&§i € l{ﬂﬁggf 6‘?n am no acids
sequerd®e t o aninanpther embiodinsrat; therantibaiy cousdsts dfya keahyiclwin vagisbleirégion CDRI

nt i body. SenbBAESiR AIRCER el ARl o S B SO i o

aci d a heavy chain variable region CDR3 comprising SEQ ID NO: 28; a light chain variable

region CDRI comprising SEQ ID NO: 38; a light chain variable region CDR2 comprising
SEQ ID NO: 47; and a light chain variable region CDR3 comprising SEQ ID NO: 60.

25 As used herein, 2a human antibody comprises heavy or light chain variable regions that
is "the product of” or "derived from" a particular germline sequence if the variable regions of
the antibody are obtained from a system that uses human germline immunoglobulin genes.
Such systems include immunizing a transgenic mouse carrying human immunoglobulin genes
with the antigen of interest or screening a human immunoglobulin gene library displayed on

30  phage with the antigen of interest. A human antibody that is "the product of" or "derived
from" a human germline immunoglobulin sequence can be identified as such by comparing
the amino acid sequence of the human antibody to the amino acid sequences of human
germline immunoglobulins and selecting the human germline immunoglobulin sequence that

is closest in sequence (i.e., greatest % identity) to the sequence of the human antibody. A
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sequences of other species (e.g., nurine germine sequences). In certain
cases, a human antibody nay be at |east 60% 70% 80% 90% or at | east
95% or even at |east 96% 97% 10 98% or 99% i dentical in amno acid
sequence t | N0 aci d sequence encoded by the gerpli i nagl obul i n
gene. Typi gvaé *@?‘&glﬁurmn anti body derived froma parti cgkwgmﬂﬂ%ﬁ’gger m i ne
sequence Wi || display no nore than 10 am no acid differences fromthe amno

aci d sequence encoded by the human gerniine i mmnogl obulin gene. In certain
cases, t hempnanshodythatiodhe !Pfa?ma?%ﬁr AAgrived fménamfﬁlashmmn gstralineno nore than
4, 3, 2, GhmlincRigblfn dequéich thaflcbrltfih SR8 afit Atk dIesI HRpAREd figee encoded
by t he gennllne i mmunogl obul 1 n gene. Honol ogous antlgodles I'n yet another
enbodi mentequakeesdveith derexample natiralyoneyrdng W&@"%E‘a%‘o@m& intgngirpalchain - vari abl e
regi ons hawioagctdNoP Stedfiletled RIHKEEE t no acid 20
sequences of fgchemgntgtlebo‘lglgtgs escr?@“ﬁbﬁear%l[eﬁwgﬂ g?@? @? hag@a{%%q bodi es

r et ai n3t hdeagtP9P4 identicslimamingaeilds gpquanes toj apamirfo acidsequente et ®iep by athumanli es of
the I nven nocl onal
ant i body, Eegie e ARl perk 4R LAKERYIRL RIGHHRE uBNak AR BhRnlE" 00 )

vari abl e amgmdylaméhgdmmaghﬂlemtmnmmda@ ﬂ:algbmlmeegmmglohhbm amno atide heavy chain

vari able re |on cfora‘g) Se8. @l am no aci,d _se uen at .25 | east 80%
sequences oI ouer specics murme en’nlmF ec& e:a:e* In ce ln cases ah I(I:’l th
honol ogous 10 ah am nd aci guence sel'éc F‘omthe grodp consisting of

SEQ | D Nastibody thhy bé stdedst G195, TO%aBO%m%, abitdeasteijtq or eenpr lese96%) 97861 no aci d
sequenge t iS.4at_1east 80% honol ogous to.an anino acid ce sel ected
rom the SPBu BefrmuiilG soino Sl b he a5 AFenth Loy L B cal |y
bi nds to Iga'rﬁllﬁc u’ﬁ\ﬂﬁhdglwuﬁmgénb.ompweblﬂ‘]iahhmm sitibbéyederivedfiém @fpadtioalaf ol | owi ng
functionablg |es t he H%/ i nhi b| bj ndi 3 ’ITSLP ein to the 30
hTSLP recdPt'dt °6'F ing SLAUERES W OSRqrE s 1‘-’“1"88%‘3 Hfer &F‘Wbthﬁreventi ng or
anel i or at iamgnho adid seqifeharmeéded Yy ﬂre h&inh:eg@mﬁn@mﬂnbglemlmtg%hé Imwrard dhsed)
|nflarmatory or tructive airwa di sease, or the a 'P:"r?g i phibits hTSLP

recept or mﬁwmﬁaafﬁ GEREY ASPIBY MBI AN Py ohae FEE thagy hemtBay | nhi bi ts
hTSLP 15ecegill @iffeRinbélfrora tﬁU&ﬁﬁ@&dldTﬁqﬁan@ém&c‘afb?ttlherﬁnmmnmlxﬁoél@uﬂﬁ Q096149
PCT/ EP2007/ 001506 I n various enbodi nents e anti body may exhi bit one or
nore, two or nore, or three of the functional properties discussed above.
The antibody cagmflegousantitddrRsP! €, a human antibody,. a humani zed antibody or
a chinmeric antibody. In other enbodinents, the VH and/or VL am no acid
sequences nay lBgebowtherembodimensgnanicdogy oftheanveminn hasravogublight 49 honol ogous
to the Sequpfasqisifihaling ahirdieNSe léncesaaurbﬁwolb L—&gmé/k#nﬁ.eqa}{l regi ons
hav:\log high (i.e-, 80%or greater) honology to t and regi ons of SEQ
0 1 samengasiofibe guibpdieyrieseribed herein ang ewwbaanﬁ@qdlwemthgéwgsd s (e.g.,
site-direqlfBoi pib éE%‘ilhi%taﬂﬁ i PRSI Rl InVifkiogl C acid nol ecul es
encodi ng SEQ0 I\@ 31 ané‘?%r 32- 66‘, ‘%otﬁ{ > &g ﬁy testing of the encoded
al tered anti boby ef(mplqt,éhqamm@on provides an isolated monoclonal antibody, or antigen

binding portion thereof, comprising a heavy chain variable region and a light chain variable

region, wherein: the heavy chain variable region comprises an amino acid sequence that is at
25  least 80% homologous to an amino acid sequence selected from the group consisting of SEQ
[D NOs: 1-31; the light chain variable region comprises an amino acid sequence that is at
least 80% homologous to an amino acid sequence selected from the group consisting of SEQ
ID NOs: 32-66; the antibody specifically binds to hTSLP, and the antibody exhibits at least
one of the following functional properties: the antibody inhibits binding hTSLP protein to the
30  hTSLP receptor or the antibody inhibits hTSLP receptor binding preventing or ameliorating
an inflammatory or aliergic condition, particularly an inflammatory or obstructive airways
disease, or the antibody inhibits hTSLP receptor binding preventing or ameliorating asthma

or the antibody inhibits hTSLP receptor binding preventing or ameliorating COPD.
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10 function (i. e., the functions set forth above) using the functi onal
assays descri bed herein. As used herein, the percent honol ogy between two
am no acid sequences is equivalent to the percent identity between the two
sequences. nt identity between the two sequen ction of
t he nunber (?Emﬂ&ﬁﬁﬁcal positions shared by the sequencggﬁmkﬁmﬁ%ugﬂ

honol ogy = # of identical positions/total if of positions x 100), taking
into account 15 the nunber of aps and the_length of each gap, which need
to be introducldariens egppodiments, ‘g PadHPaxFxhibifOne RHMeE fNOrfE B¥1E, PHBIE orpar i son

of sequeneeehe AlMtiSHAL ﬁBﬁarﬁ&tdlﬁﬂss&i atRPE. TRE hntibb &P Elinibe Y foPSlaWpRa hitRanS €qUENCES
can be acconplished using a mathematical algorithm as described in the

non- i mit Pﬁ‘fﬁ’o@)’e&r’f‘ﬁl"’é@'z‘ffbﬂ"&wdmé chigrediemtibedient i ty bet ween two ani no acid

sequences can iﬂ%ﬂ@?&ﬁﬁéﬂnﬂ@nﬂslﬂﬁéﬂgaﬁ&tﬁv&%u@&f&fde&m&fmaﬁ be%%evo%and W
Mller (Co 0SCi . 88) whic been’ | ncor por at ed

into tAe ﬁ«&?@@%ﬁéé’r 8@?@(9/764"&3&9'29%‘)*'0"’85’8%@ l‘aﬂ'PAMUSMS ﬁﬁf@ﬂtﬂbﬁ‘éﬁs Adue tabl e,
a gap | enghdhoBERAidoV ;nd]’?u@ggnsqlagﬂ hi2R tsh%%ge at mo%?dﬁgémevtﬂhe per cent

identity between t am no acid sequ es can term using the
Needl emanasth¥L sagiessof SEQ ID N§is; 1-B] arid, 32£® rmmtwm,camwwtamb@;by mt-ﬂammm ch has

been i ncogep%ﬁth ﬂegt‘%(g} B mEhiteR %E%?d&.é ofnpﬂ&ggc:gﬁghe%ﬁ’l@é é&nﬁéﬁ?fige

(avai | abl WWW. gCcg. CO ossom ix or a
PAMR50 mafl? NOs: bfaualai/gaﬁﬁ 6fefodinwedby @8ing imthe tiodddilte®d abtibody for retaidedy | engt h

wei ght of A ternati the protein
Sequerifes MFITL & 5 vosRunclion@lot firn ahSVe) LAt Hyofondt G0 BhsafBetionell®

sequence” to pAs fsed herainsthe periera hamology iptisdentwel ahimbasid seduencel 6 30 exanpl e,
identify rel. at

o o ( SR ORI IGE Rrepty R RS B e R TR o SR R WsReh 05 10T
EI(SAST p(r]I loﬂﬁlt?o sefpgrofﬂea fmmnobefthe?]ﬁmtremﬁdmkkl gﬁggg:ﬁahﬂﬁibme gﬁq:af)nces core =
oo boty Tiofa homSios =i Menge oo 45T B ORE R ANDBkRE Skt o

conparlss o theuinpassf gaps(@idakelicBEthOfl eath Baph) @hidh nkdda6 Be mfrodiRsd forlbpimain 19 WO
2007/ 096149 PCT/ EP2007/ 001506 _ Al tschul ef at. g‘?élNume'iC ci ds Res.

25(17) : 3388RnMERLeT thgfeo sequenesi Ty campasson pipeavenirsapd etstainalipr gl perrent ¢ he
def aul t  pafentits bewsediwol sBQuenEBRES bé aceom@mdaﬁﬁg(aenﬁemaﬁéﬂ;é@nmmﬁ NBLAST) can

be used. See httE VW nebl nlmnj h. 5 Anti bodies wth conservative
modi fi cat ibed,in the nonlimiting sxamples, °“" -an ant | body of the invention has a

heavy chain vafrneqm&nnaﬁﬂbomhtﬁwn&w&am%as}@& emmbem&em@sﬁwﬁ@ces and a
l'i ght chain variable region_ consis sequences,

|
Mo G2 HBORP A L Moy cre LY. Ve (Camiiir e Biisls SHoTh 490 warpnbes oot d
sequences b&'ﬁﬁd@rﬁ?atéﬁﬁto% APty ﬁﬁgﬂﬁﬁ@ér’s@ﬁ g 05‘ %Eﬁg q PAM l:b@ v&‘c@éﬁ? REMad 1 ve

nmodi ficati ons t hereof, and wherein the antibodieS retain the desired
f unct i onafable, a gap length penalty of 12 and a gap penalty of 4. In addition, the percent ldentlty
between two amino acid sequences can be determined using the Needleman and Wunsch (J.
Mol, Biol. 48:444-453, 1970) algorithm which has been incorporated into the GAP program
25  in the GCG software package (available at http://www.gcg.com), using either a Blossom 62
matrix or a PAM250 matrix, and a gap weight of 16, 14, 12, 10, 8, 6, or 4 and a length weight
of 1,2, 3,4, 5, or 6.
Additionally or alternatively, the protein sequences of the present invention can
further be used as a "query sequence” to perform a search against public databases to, for
30 example, identify related sequences. Such searches can be performed using the XBLAST
program (version 2.0) of Altschul, et al., 1990 J.Mol. Biol. 215:403-10. BLAST protein
searches- can be performed with the XBLAST program, score = 50, wordlength = 3 to obtain
amino acid sequences homologous to the antibody molecules of the invention. To obtain

gapped alignments for comparison purposes, Gapped BLAST can be utilized as described in
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properties of the anti- hTSLP anti bodies of the invention. Accordingly, the
i nvention provides an isolated nonoclonal antibody, or antigen binding
portion thereof, consisting of a heavy chain variable region consisting of

CDRI, CDR2 sequences and a light chain varia | onsi sting
g T 2 B g

of CDRI, sequences, wherein: the heavy chain vari abl e
regions of CDRI is sequences consisting of am no acid sequences sel ected

fromthe roup c isting. of .amn i e s of. SEQ | : 1-7, and
conser vat °?'“ﬁ"(53ﬂfq1§ézH“§g'§ ﬁ?@?@&%ﬂ%&@e’g\k@%ﬁ%%"W&ggé'ﬁlgg%gl on of CDR2
is sequenciappfeﬁ mﬂtﬂrﬁ@a&:ﬁé, theedefant @ﬁ?ﬂg&gﬂ?ﬁﬁ@@&ﬁegﬁggﬁﬁ (é.g.omamsmr oup
consistin 0 acid seguences 0 ) : 8-25, and conservative
nodi fi cat ?‘EfﬁrgBﬁgéf)eﬁﬂF,%ePﬁg' %@3\9&%99%’"0 '?‘EEPE region of CDR3 20 is
sequences consisting of am no acid sequences selected fromthe group

consisting of am nog acjd sequences, of SEQ ID NGs: 26-31, and conservative
modi fi éati ons Anfihodiss with genservatine madificationsar i abl e regi ons of CDRl is

sequences CONSiygbidid eMbodifbme af GhtfhodPHURNMOSIDE hAGH &9? dhaValile 9T OUp
d T SEQ I D NGs: 32-40,

consi sting of am no acid sequences 0O Q and conservative

nodi f i cat regies corfist e6EDRI HeDR2.gnd CPR3ispqupnges and aligheghabmariable @Bl | s sequences
consistin : ! C"b@jfd W onsi sting of
am no aci gorgégﬁ%i?&lﬂ@f Qa ﬁ%ﬁﬁﬁQAS@&gﬁgﬁ%gﬂ%é@@gﬁe%;@ nlgdi fications
t her eof ; sdquericegfiave speaifind eminioabidgequengies basedén BERG boitiss descriked herincmnsi st i ng

of am;po acj - Sel . i.Sf A o acid
seque%Qes%ﬁ%gﬁ%a@laﬁéﬁg%iqgﬁgﬂ E%%Qger%%tg %%sqgn%@'itﬁél%eg??ﬁ{g&%gr eof ; the
anti body peopetiesafele anti- hTS1dsantibodiesif Ehe invedtiarh dceordinglp dbie inmérition peovidESL P
receptor bl ndi j i 0l . J 2gse. | various
enbodi mn?@@%ﬁg@ﬁ@{ o!zl{’/'ﬂ%a ’8&%&'5%5%?%%%&%%&%?& r three or
nore of t kisif vanable oagitn qonsigtangtoil EPRI1| GDRZ adid CORSseqlicadeswmd a light bhadmt | bodi es
can be, for.,exanple, .hum i Les, nized antibodies or chineric
ot bodi o SariabfS R G R R EBRaRY SRR ERC DR Bl i1 o

" consdb vavarisbleseginsiof EDRAds fdqoaiceoalisting of mhimndeid séquenices slected fieom the aci d
nodi fications that dq. not significan fect ter the binding

char act er EStP 8@58{'“3 %ﬁ&“‘é%‘{ﬁ"g%ﬂvmﬁ%?ﬁ? gﬁﬂﬁﬁd&?ﬁé%ﬁq °8"§5Ya&v%equen(ie. Such
conser vat modificatibing theebf; dircheanycdhaihevarisbie degion of ADRD lixseieritds @brsistiagldf t i ons and
del etions., Mbdifications Cﬁ%‘be {hntroduced .i ntfo an 5E.f€nti body gE t[ e

i nvent i on®Bi° 3¢ ATRFIFSE SUFHRCARIL th RER SoRtipgokamine st iravaieaiaf 2B Pect ed
mut agenes NOsehils, RhdRcdiigélvative tnodificagicns @eof; tRiRaey shaln vadialilétegiona€ COR3
substiéutlons are ones in V\hich_#he am no ac(%ﬂ, residue is . replaced with an
am no28ci & SPRERTFS LN Of aning pRid scauancesseleried from e grpyncongising,of aging . g

resi dues BadkdagencbsBfiSEQ I NOs:63 INandtaNR AR mEEificdfionk théredthe Hpht These
famlies include amno 10 acids wth basic side chains (e. Si ne,

ar gi ni ne, ST YFablR Egions of GDR1 43 wavearsicassitias ol amiga aeld sebencaiselrted] Ut ani o
aci d), UngBRARES R oRsistigdT amilRd 28Rl stquehbes oSG IDROsAFNIT, A8 SfdserPdtiveam ne,
serine, modifications thereof; the light chain variable regions of CDR2 is sequences consisting of
25 amino acid sequences selected from the group consisting of amino acid sequences of SEQ ID
NOs: 41-49, and conservative modifications thereof; the light chain variable regions of CDR3
is sequences consisting of amino acid sequences selected from the group consisting of amino
acid sequences of SEQ ID NOs: 50-66, and conservative modifications thereof; the antibody
specifically binds to hTSLP; and the antibody inhibits h'TSLP receptor binding preventing
30 inflammatory mediator release.
In various embodiments, the antibody may exhibit one or more, two or more, or three
or more of the functional properties listed discussed above. Such antibodies can be, for

example, human antibodies, humanized antibodies or chimeric antibodies.
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t hreoni ne, tyrosine, cysteine, tryptophan), nonpolar side chains (e.g.,
al ani ne, valine, |eucine, isoleucine, proline, phenyl al ani ne, nethionine),
bet a- branched si de chains (e.g., threonine, valine, isoleucine) and

aromati c si i (e.g., tyrosine, phenylalanine,
hi stidi ne). oﬁﬂ?%gﬁe or nore am no acid residues wthi ﬁ&fﬁgﬁ%@ggl ons of
an anti body of the invention can be replaced with other am no acid residues

fromthe sanme side chajn famly and the altered antibody can be tested for
retained functfbsedbsmrtg. theterm ﬁwv&ﬁw sequencs sodificatignshisantended fqrefepty

Ant i bodi egmindatidMdatidaGorsiFat 3 A sRAIfCRRE aActdR hiter thtTpphdin@tatbRALRS 0Of t he

i nvention | n another enbodi ment, the invention provides antibodies that
bind to t #theagtbady ceppiniag sheamiaacidiscqyeses. Such sonsarvativgmodifissitonpsgiuds of t he

i nvent i Onaﬂ‘n‘a\ébﬁ%gbshﬁft@h@ additiit andR8kliiioh? Wd:@%dl@ggﬂ ESinkSdbchEintad@nt i T ed
based on their ability tO Cross- conpete (e.g., to conpetitively inhibit the
bi ndi n§ ofntitiody of the W@@PP@HMW gehniquesiknovwmdm therayt, such s dtetdirected ant i bodi es
of the inygl tsndi ng assays- The ability of a test
ant i body tol&tg b lgﬁ&%ﬁ(?ﬁ'ﬁﬂ@ |ng o aantl bodi es of the present invention to
human hTSLP deﬁmsrtvatate@mlmmd subfttutiops are anesiih wlich theraminmgrid wsidiig s t hat

anti body : : 1 Loggt O

non-|im tF‘% ?‘Leory @g%&q&g@dﬁgﬂi\g&:@%@ﬂ%smqy m'gg%’g.'eg??géﬂb?%uct ural ly
simlar oressiuahaalngymp'laoxidcrdia)nsépﬁetlmpedd'memiﬁShd:hraﬁ'hedne"amiﬁbs incldge amindr whi ch

it conpete e odi ment a nds. to the sanme
epi togg ‘?Hﬁ%@b lcs ézi]%lﬁ @@diﬁ%me aqg e htg%'"eggcl? |s¥d\7ézﬁ '"s@ a?p A uman
nonocl onahcndrﬂut!nntd;acndﬁmnd:hai*gedpalanndxnhhmm@tg gytinebmimgme,agmm:xgrsmr ed and
i sol ated gs desc i bed in the Exa red and, nodi fj.ed anti bodi es 21
W 2007/ 0 38 Ao O BRI TP ISR ST o SoRErE S PEPFrer can
be prepar Mleusimﬂ @roldine, qmény*mdﬁnd‘l mi¢thiv@ing)) Gctabrandlicd sitke chdifs (¢ld., aireldroe, V0L
sequences shown lhere> star% 0,18, erial .to engf eer a nodified
anti body, Yilne c'ﬁ"ﬁ'l‘fﬂ\e i ssioig € £ PEosife, phen aE’f‘ FdPPIOBE% r om t he
startiisg aptidiae)iYhus, oe offiordusiio mmb.eueen@thnﬁﬁé emhyg;am;r&u aftbo@6f Or nore
resi dues t.hi n_one gc rth 5.vari abl.e regi ans \(M VH a%d/or VLJ for
exanpl e wi cHPYFRtioncag be rplased gt pthey agtine Fflues °f'h‘h‘h chaiBfamity o rewor k
regions. Aduithéhmaldmbsuy cah betesRd For edidinedfinclioh ilRghe E@idti bRl asiil@i neered by
nodi fyi ng ,res es.wthin the constant region(s), for exanple to alter the
ef fector MENE ‘idg’ﬁ("é‘) of the antibody. One type of variable region
engi neering t hat can be performed is CDR grafting. 10 Antibodies interact
with target anti d E@edom nantly through am no acid residues that are

l§é

|l ocat @8 in theABY {bigghtp the same epiteneas arsinbil R Antiboiey ofthe BveAtieNng r egi ons

(CDRs). For tfﬁ'aﬁoﬁlﬁaeﬁ%dlﬂelﬂﬁ t&%&ﬂu&%rgvﬁ&%@ﬁ&fe%ﬁm&%%%@r e nore
di verse between individual _antibodies than sequences outside of CDRs.

Because CERtopeasdmibe varipuaante SIShE ptibedipyef the invention provided herein. Such
additional antibodies can be identified based on their ability to cross-compete (e.g., to

competitively inhibit the binding of, in a statistically significant manner) with other

25  antibodies of the invention in standard hTSLP binding assays. The ability of a test antibody to
inhibit the binding of antibodies of the present invention to human hTSLP demonstrates that
the test antibody can compete with that antibody for binding to hTSLP; such an antibody
may, according to non-limiting theory, bind to the same or a related (e.g., a structurally
similar or spatially proximal) epitope on hTSLP as the antibody with which it competes. In a

30 certain embodiment, the antibody that binds to the same epitope on hTSLP as the antibodies
of the present invention is a human monoclonal antibody. Such human monoclonal

antibodies can be prepared and isolated as described in the Examples.

Engineered and modified antibodies
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nost anti body-antigen interactions, it is possible to express reconbi nant
anti bodies that 15 mmc the properties of specific naturally occurring

anti bodi es by constructing expression vectors that include CDR sequences
fromthe spec turally occurring anti body grafted

sequences Bﬁ)#$g&ﬁrgferent anti body with different propgﬁﬂ#g§$%ﬁﬁﬁ%oe g.,

Ri ecl unann, L. et al., 1998 Nature 332:323-327; Jones, P. et al., 1986

Nat ure 321: 522 525 .. et al 1989 Proc.. Natl. Acad.. See. U.S. A
86: 10029- 10033An @téodpaftéﬁt"%wn Sythet cap be gregared usipgAnantibegychayingonentt ent  Nos.
5, 530, 101 more o130 VP nd/cr VB ABquedes IRdvithededPas3 i glnatédit® B en@ined a modieaor di ngl y,

anot her enbodi nent of the invention pertains to an isol ated nonocl onal

ant i body, 2etibodniwhictymedified angbedyrmaydiave slisred propertishiipmdhearingandibgdye hai n

vari abl € 1gGn@ihd Qmer@m&e@%o&?ﬁwﬁ%ﬁmhﬁvrhmeeamﬁmdaeo@san@' sequence

sel ected fromthe group 25 consi sti'ng of SEQ I 1-7; CDR2 sequences
havi ng3an variAbltgegiensdi-¢ e¥y areier \éé.|femxelaplewtbmqnnergp@@%mng@m% of SEQ ID
NGs: 25 it RR fromthe
group conS|st|n8%gﬂuéggﬁﬁBmﬁégaggg?gmgygmégpggFﬁgéﬁg%H y?%g chain
vari abl e p@mrcdrbawqql@fyin@ﬂ:si@e'qwﬁcﬂs cmstannggun(s}arﬁormamplc@b deqthence sel ected
from the | EQ I D NGs: 32-40; CDR2 sequences havi ng an

am no aC|5H§%ﬂ§g%§§n éﬁé ecE’0 "fromthe group consisting of SEQ | D NGs:
41-49; and CDROnsypeiefacsble mgmmcagihafeg;ng)ﬂ\amnberpaﬁarmedﬁ(ﬁuq'mﬁug sel ect ed

f t t | D - 66 Th h
ant | bl o rH B S ev B det e P B B 8 R e I Uk Bloct oc,
yet may cdrhad in the §ik heamtand lighrehus %nqﬁmmmqsdeidmmmdiegnenﬂmnkmmoes 22 WO

2007/ 096149 PCTI EP200.7/ 001506 Suc % 3 uenﬁes can,be olbt ai ned from
publ i c HSERBARAMEP 2 B?ﬂ“%'i‘féﬁ‘” ip éées‘“?"ﬁ Fversh R YAV Ithe anti body
gene sequentitedies than seguentpd eutsidrosfidDRacBERise CIIR|sqDaREes afrefesﬁuwblt faeavy and

i ght chain va ene n.be found in hurran
poom i o Rl e RS s RS o EReE A rha 2t et
cpe. cam a(ﬁumldtl:{é)ﬂ&ﬁ'nes&ﬁ' spelfic naﬁxrdllsl olécleririg, anfibodfes by%bns&hctmgbﬁ&%ssﬁﬁlq uences of

Prot ei ns of nol &g@égl | nt er?x Fi ftg Edi t | on, %ﬂ? nt of
Heal t h ande‘i-ﬂ seqyeppes B thespesifnnatyal 39‘1““3'2‘&5 ant gh, 1. M,
et al., 19f3 frlimefvﬁifk sed@iefbos frodd di ﬁ&cﬂt&ﬁttb@?dvlmer&lt KI'OBCFUES (s&d, e@',- . 1994 Eur.

J | nmunol 24: 827-836; the contents of each are ex ress

mcorporatRé‘ﬁhﬁ%'}“eFrFtB!r 1988 Dawmr 2 3@@'32}71@5&%%"'@1’9%}&4%&6? S¥sepPences for

use in theuadd cbaqh e@s@i’rdchﬁatl m\eﬁmtswm smess 1012690620 R PaemiNg/ct ural |y
simlar to the franework sequences used i/) sel ected anti bodi es of the

i nvent?Pon 3283, é39t°d’t!ﬁ§’éﬁ%§ SsB%feréM?éss BAAPHS. 38 AER N 762 qubnti3T0ded by
nonocl onab godl es of the invention. The Vii CDRI, 2 and 3 sequences,
and the VL CDRI 2 and 3 sequences, can be grafted onto framework regi ons
t hat have the A@;@rﬁlngjmangté@fm@lmgt af thetinvention pertains to an isolated monoclonal

antibody, or antigen binding portion thereof, comprising a heavy chain variable region

comprising CDR1 sequences having an amino acid sequence selected from the group

25 consisting of SEQ ID NOs: 1-7; CDR2 sequences having an amino acid sequence selected
from the group consisting of SEQ ID NOs: 8-25; CDR3 sequences having an amino acid
sequence selected from the group consisting of SEQ ID NOs: 26-31, respectively; and a light
chain variable region having CDRI sequences having an amino acid sequence selected from
the group consisting of SEQ ID NOs: 32-40; CDR2 sequences having an amino acid

30  sequence selected from the group consisting of SEQ ID NOs: 41-49; and CDR3 sequences
consisting of an amino acid sequence selected from the group consisting of SEQ ID NOs: 50-
66, respectively. Thus, such antibodies contain the Vg and V. CDR sequences of monoclonal

antibodies, yet may contain different framework sequences from these antibodies.
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15 found in the gernline inmunogl obulin gene fromwhich the franmework
sequence derive, or the CDR sequences can be grafted onto franmework regions
that contain one or nore nutations as conpared to the germnline sequences.

For exanpl Woihw@%ﬁs‘been found that in certain i nstancF T/ﬁazoi)'ﬁoot?& eficial
to mutate restrdues wWthin the framework regions to mai ntaln ~or enhance the

anti gen bi ndi ng ability of the anti body (see e.g., U S Patent Nos.

5,530, 101; 20 5 089; 5,693, 762 a not her
Dyme ot Cuar ¢ abP iR IR SR s £a b Ohtaingd r%e'é? T S
the VH andéf%neébtr@IBblud@WI:m.eédy@ﬁéseﬁmb&nsoﬂe@anﬁmergebmmermmve one or
m)re bi ndi ng propgrtles lnity) of the anti body of interest, known

as "af fi nistapenrgs for t"inefhhﬂavy er%lé&ha?hagb\taeeb'ﬁ{?seggﬁeé can bsrfoymsin theyi at ed

nut agenesi*yBa@N hixRarP @b RfdREudnee aamsbaecthmam@sn e Iitthélat @Akshrcand the ef f ect
on antlbody bi ndi n or other functional property of interest, can be

eval uafed SPheaHackfybaseyas well g5 indKabat By A, etal ot99k Seqnepces of Browing®d pr ovi ded i n

the Exa”phl%ﬁrunolGB&‘-i Eierelel Mifth m.bﬁ '@Qtlbéb%néxﬁ%f HeAh4ad ﬁqnengyﬁw qinbe
i ntroduced. The tations nay am no aci d substitutions, additions or

del eti ons P“W@Qﬂ/@@ 919}62»681"1[5"%[ M+ & al-niPA2 dnfol. Biglo227: 7t7ﬁf7_§§,, anfl§igr, lor five
residues w L'”%]QI A964Rul ?ﬂhﬂﬂncﬁr 7188686k co ﬁ@n@‘%?&fcﬂ#gﬁhi\éh a*‘e%"@?%?;?fr

enbodi nent , e i nventi on prow es isolated anti - nono
ant i bodi esncomoramdthegﬁemb)b!chMg portions thereof, consisting of a heavy chain

vari ablge r egi O{dlngé‘a‘ﬂg;ﬂgof nibofiPRqu n‘%& Q(hsg&%ﬁ %ﬁtﬁ%@ieé’c&ﬁ@é‘m@éﬂnﬂg afaC! d

sequence sel ec rom e grou aV| ng an am no acid
sequence Mthose thgt e syuctumlly sirhilardg the fremewark séquvm:eamed by selectkdsambbadidswf | ons,

del etions ,or. additions_as. co ared t 096149
nCT] EPoos Haimr % SoRtnt S SRRGTe: Ao hrombvork Eercs el By HORGARAL "ol ect co
fromthe gnmpics ofthe ﬁtvbmtg:noTheSEQCDRD N(pd 3 ssqﬁﬁces,mndan: WebhRI1,2cind 3sequence
havi ng one three .four or five amn cid tutions, deletions or
addi ti ons scgw'&c(?ﬁﬁg? éedg'?%“%ﬁ@ {%ﬁ‘mﬁ '%!?%&ag’ﬂxﬁfh&fﬁéfs‘? ageree AAPPhg an ami no
aci d sléquefmﬂusmhgahﬂiileimmmdghmmgng&npfmﬁmmat uhélgaméw&E({bduadeQanve’;Gr 31, or 5
an ani no aci equence havin ne, .two ee ur or five amno acid

Sbar tot Mo (DR SBHES wptbeisfhed it B otk Reiis AL HON 4SS RO 26. 31 @
VL CDRI r ggit@idnd@\tongared to thegéimliae sedueeesu @Bee;aﬁ@leen haxthebii fotind @t @r oup

consi Stl n of SE or an, am no. sequence havi.ng one, two,
t hr ee, t&'ﬁ? QNCEFBC%G?IGO yiate teSidnes within the e‘*"é‘f"l’w regions (QMAIEIR g 45
conpar ed toeexﬁﬁﬁéelt& dagen laadlﬂé)ablﬁty\dtmemoﬂf:awaghms Pale@No33,569, A} d 10
sequence selected fromthe w cgnsi st ng of SEQ ID NGs: 41-49, or an

am no 2ci <§5S§’Qﬁ%érﬂ?§ Tehamd Gy 19 Queenehtlbe  four or five amino acid
substi t utions, Adeh&lty ot vafhatiddpibh Rddificaion GOORRRE arh o 2Ei@rdsfaublRithid 1- 49; and

a VL CDR3 re |on haV| an_am no acid _sequence selected fromthe group
consi sti ngh 1, COR25md/0pCDRA regigns & herehy RIS MBRONEOT®Ng  one, two,

f: Q:rgg r e; ow..indmg Jraﬁéﬂleere £1afffity) oB e ahtitolty bGRRrestdRioNn £ MRy MEMKIbRNS as

Slte-dlrected mutagenesis or PCR-mediated mutagenesis can be performed to introduce the

25  mutation(s) and the effect on antibody binding, or other functional property of interest, can be
evaluated in in vitro or in vivo assays as described herein and provided in the Examples.
Conservative modifications (as discussed above} can be introduced. The mutations may be
amino acid substitutions, additions or deletions. Moreover, typically no more than one, two,
three, four or five residues within a CDR region are altered.

30 Accordingly, in another embodiment, the invention provides isolated anti~- hTSLP
monoclonal antibodies, or antigen binding portions thereof, consisting of a heavy chain
variable region having: a Vi CDR1 region consisting of an amino acid sequence selected

from the group having SEQ ID NOs: 1-7 or an amino acid sequence having one, two, three,

four or five amino acid substitutions, deletions or additions as compared to SEQ ID NOs: 1-7;
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15 SEQ I D NGs: 50-66. Engi neered anti bodies of the invention include those
i n which nodifications have been nmade to framework residues within VH
and/or VL, e.g. to inprove the properties of the antibody. Typically such

f ramewor k ons are nmade to decrease t he i muno L&l f the

ant i body. Wﬁo&%@%& one approach is to "backmutate" gﬁﬁkg%')hﬁ%?ge&frarremrk
20 residues to the correspondi ng gernline sequence. Mre specifically, an
anti body t under.gone_somat.i,c nut ati.on ontain fr resi dues
Ehat i 71 BGIIRE Rl BRF e P aning Be Soreicr peHe T e RO TS50 o ey ved
Such resi DOROSc&AS5 1 ah dmitiol abidatquayicetanipg bhd) Gvo, tivee, &k bbfictyantin@aanor k
sequences to.the gern]ine seguences fro e a derived. To
return t héuhsr%m@wo&qlﬂwe@,Pfoﬁé?‘@eawﬁeegﬂf@ NN M]@F rﬁrﬁaé%ﬁ#@ﬁsmi on, the
25 sorratlmamgatmﬂ@aaaﬁhqbewebaedwﬁ@mé pcbﬁsenﬂgréﬂﬂamﬂ)ﬂeememby, for
exarrpl e, site- directed nutagenesis or - medi at.ed nut agenesi s. Such

" backmit a@Baming A serpeace hayiag gng oo ithiese Fm'éar fiYs aminQarid substtations.hy t he

i nventi onde:ém.&lae&ddsmeaeéoﬂﬂamsb 1000t 26.94;1200 N Ple Eaa hi¥h@sd Ng one or
nore residues wthin the framework region, or _even within one or_nore CDR

regi ons, PEICaRrequPngeselected fomghy srewe@nﬁla-rewé BERYDNQR: 8240105 apamivgt i al
| mmunogen a6l rsééh ubfce thgﬁnfgﬁé erec-rhiu? oPR A ﬁ(ﬁsuﬁ%tﬁﬁho'ﬁ? fdelefiGf of O as

"dei mruni zat i 13 descri edlnfurther ta| in U S Patent
Publ i cat i edditigns asmestmlf@%? NGQs: 32d0; 2V CDR2 segifintiayimg @an aminpa@eidat i ve to

”Dd'f"éat'%ﬁncm&té!ﬁﬁ&h% E#?&Sf ﬁ{lft‘{’@oi‘sﬁgl NC s: BEH QP %hﬁ&’d' es of the

i nvention bée engi neere ations W t e Fc 24 WO
2007/ 09614@11151@?/11@29@!%‘/ o0 Hoe:, fquegtfmantu}qnca;tadubgnmt@naldcbnoremead;hthmr e

f ti I . | £- 1. I t
7 oncly BEGARAY SEQT O 4745 00, D o BT DA ™ 7o
cyt ot oxi ciselycted:ﬁ:mtl ﬂsrgrm:pe:pnmmgnf SEQ I Né¥s: §(h66, onaneamino acidrsoquéiee bindwg cal | y

odl {10, GBSy, @0 Glor ARE S BES0L SRR Ao il REhATh Lo ! e

anti body) or bé Todi tion, agarn ter one or
nor e flﬁnctSEQrib)IN(ps“dpéﬁtles of the ant| body Each of these enbodi nents is

described in fyurther .de r esi S in the Fe
region ist hatﬂ“I NESpee ﬁgla“ |'er§ g(h '%"°1¥a°6‘ '?clﬂqjﬁﬁogﬁg"gwﬁ ﬂ‘ﬁ"’“ﬁ'ﬁ%“h. nge

regi on of béid Madeso ffmde»f@rkdesﬁimhwhmatv“fahd!omrrb@rtoGiﬁ:proﬁig’ﬂk@td]bértkﬁGﬂtﬁues in the
hi nge regi o | tere ner sed or decre sed. This a roach is 10
descri bed? F’Eh”f‘hﬁplcﬂﬁ “gh?lﬁgf‘g?fh‘ t’%‘?‘?“’éf%%@/ Stardhe 5‘?‘"‘%{{) ® nunber
of cyst ei Pethe amibddeFor Bxdite, bnm@erdaagisw"b@éknﬁdhcw dhedt h\efeemh:ﬂeworlé or exanpl e,

facilitate assembly of the light. and heayy chajns or to_increase or
decregfe {H “E%QB‘?“I‘PF?SPBF‘E'{' gﬁﬁaf{'?f?ﬂﬂ‘i?“ “aFRfP'rq‘@?"yeﬁ‘bﬂﬁ'i tf‘aa}'l‘ﬁe Fc hi nge

regi on of udergint s@nslic mmatmntrﬁdyeﬁnﬁm AR WEASEsidURS thabditfeORrh e goahlinel | f e Of
the anti bgéjq%cncl‘\:/?'rro% " 1%\}(1: {hfe Iagtabod).r 1S d%needo ‘rSucrITPrtr-.sef\du%gncarr]lobe(’jllcg:elngﬁgc}J lgyat:'[olm(?;grslngar ©
the antibody framework sequences to the germline sequences from which the antibody is
derived. To return the framework region sequences to their germline configuration, the
25 somatic mutations can be "backmutated” to the germline sequence by, for example, site-
directed mutagenesis or PCR-mediated mutagenesis. Such "backmutated” antibodies are also
intended to be encompassed by the invention.
Another type of framework modification involves mutating one or more residues
within the framework region, or even within one or more CDR regions, to remove T cell -
30  epitopes to thereby reduce the potential immunogenicity of the antibody. This approach is
also referred to as "deimmunization" and is described in further detail in U.S. Patent
Publication No. 20030153043 by Carr et al.
In addition or alternative to modifications made within the framework or CDR

regions, antibodies of the invention may be engineered to include modifications within the Fc
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15 introduced into the CH2-CH3 domain interface region of the Fc-hinge
fragnment such that the anti body has inpaired Staphylococcyl protein A (SpA)
binding relative to native Fc-hinge domain SpA binding. This approach is

descri bedn%’bd{"#@?% detail in U S. Patent No. 6, 165, 7 é’r:?i(zogxﬁdo? Ogt al. In
odal U,

anot her e ’the anti body is nodified to increase’l 0gi cal

hal f-1ife. 20 Various approaches are possible. For exanple, one or nore of
the foll ow ng nmutations can be troduced T252L, T254S, T256F, as

descri bed 5PN yRicaltytoafier g or go '?““3‘?53 PEPPEiFYof theantibedys sych@s SEm o i ner ease

t he bi ol ogilegfe, aﬁi.ﬁlerhénf:ﬁxattohepmuphmmmgrhmr antigen-aebenlidnitdiuldpe CHI  or CL
In

region to contain a sal vage receptor I.ng epitope taken fromtwo | oops of

a CH2 dofgriexisity-divrthermogsy piyantippdyef thejnyention may, be chemically modified feg.ont  Nos.
5, 869, 046 o\t rfhord Henfidat nroretiBY canbR 2itsth&d todhe anTB?'dy'): Behsdi e to LR&HRN of an

antibody is critical for determ ning serum hal |1 fe and effector
f unct i 8ns glyrosylatiommeain tnnlterieprenianane funetidnalpyepsrtiss pf:!hpynt(hqﬂz;@aclmf thespp| ement

dependent eﬁF&cﬁanﬁi& f‘s'd%%rﬁa%qg rr!dé/t ¥ v SufnBdtin g%ghégﬁﬁés if BeGc! r#‘é? tants

of the Fc agnent to a unctro [or serum -life
(see Xenc@rthateéﬂmﬁlblgsleﬁafd(abetxarrpl e) (See e.g., WR004029207). 30 One nethod

o al Ler el fechah. LUBGERgN. AMBEIUILI Lt hoafla 4 B PR e L0 07!

the wvariable reglron an’ an ragmen ragment having the
appropri abﬁtmieheﬂdm in the! hmge ogionligdberedy e.g.gﬁdremcbbwre&amdnﬂbeaweiaelcised for

cel l II| t I LsqQt can use Ll ent
ant i blggl eS® dhfjuﬁlg"x LY E %ﬁgg’%’{‘%ﬁ(’%"‘%% 68N %ggfﬁ;g&me
PCT/ EPZOO?dsdﬁﬁ fhe lﬁldeeegmradsﬂﬂlﬂbbdia&aed\iot for bxangples xcilinateiadsémbly bethe tiphtbe

obt ai ned by, maki chineric fusion of var,i.abl Lons of an antibody wth a
serum prof%q Wa%@ﬁ'"égr?%ﬂcrﬁseﬁrfﬁ”ﬁ?ﬁ‘heﬁ?‘ﬂ@'ﬂ thFB% @Hﬁh serum protein, such

HSA - bi ndi ng mraabherembodinyat, tmmeﬁngerrtgw dTRA aftibol ) & rRate €@l detreass tikd tered by
[ ue with a different amno acid

replacing at le ci

Fosi due ¢ biolpeieaf i gf ée{"ﬁaﬂﬁy G SR, OREOrRTE BB 2cdutationsafs| o one
or none amtddudd ifls the THDEHB dbrnaia Gilerfict Fbgﬁmdifﬂfeﬂ*cﬂﬂﬁge%ﬁ@m%ﬁétﬁhét@ﬁd due such
that the ant"gﬁ%"h aItered afflnlt%P E’F&n ef fect or ng but retains
t he anti gaPHoSFHBEsHgPal "fPW"B‘I“’c!’ {REOtRIE AGIPAY B%W""TF%“”@I”‘F EPRe | i gand to
whi ch af f dérhdid SpA bitldir msw}o&ms deQtribe@ AR dedl id0.SI PAGRNST O the O
conponent of conplenent. This approach is described in 10 further detail in

U.S. Pateﬁtm?d&*sb)swﬂlﬂéﬁtﬁlﬂ and 5, 648, 260, both by Wnter et al. In another

enbodi ment, - ong, AbthEfbodifteAR uRGintBody§é MEdiREH bR WloBEisl afidues  can
be repl aced with a different ‘amino aéid residue such that-the anti body has

al t er @8 ClVgriousianproprhiesare possible Hocexample, onisor moreeef ﬂc,ecfnm‘elne FutadeRscian bt
Cyt ot OXi Cipd &E’Gl‘rzszﬁhtﬁmaﬁﬂsﬁ%*aeécﬁb%ﬁ(ﬁ $. %Qndﬁofs‘%ﬁﬂig%to%ml Il in US

Pat ent Nos 6, 194, 5 dusogli e et at I'n anot hér enbodi nent, one or
more ami néltampivels ldere@edreebl@pslealéelf {ife, thn entitiody ednthgraltered within the CH1

or CL region to contain a salvage receptor binding epitope taken from two loops of a CH2
domain of an Fc region of an IgG, as described in U.S. Patent Nos. 5,869,046 and 6,121,022

25 by Presta et al. The Fc constant region of an antibody is critical for determining serum half-
life and effector functions, i.e., antibody dependent cell cytotoxicity (ADCC) or complement
dependent cytotoxicity (CDC) activities. One can engineer specific mutants of the Fc
fragment to alter the effector function and/or serum half-life (see Xencor technology for
example) (See e.g., W02004029207).

30 One method to alter effector function and serum half-life of an antibody is to graft the
variable region of an antibody fragment with an Fc fragment having the appropriate effector
function. IgG1 or IgG4 isotypes can be selected for cell killing activity, whereas IgG2 isotype

can be used for silent antibodies (with no cell killing activity).
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the ability of the antibody to fix conplenent. This approach is described
further in PCT Publication WO 94/29351 by Bodner et al. In yet another
enbodi ment, the Fc region is nodified to increase the ability of the

ant i body tgv(irﬁ)gj”@g%g”anti body dependent cellul ar cyt ot Oxiﬁ’bﬁ‘zﬂ(}w and/ or
e or by

to increase affinity of the antibody for an Fcy recept
nodi fyi ng one or nore am no acids. This approach is described further in PCT

Publ i cati on WO_00/ 42%;% b .P[ esta. Mregver, the binding sites on human 1gG
| for FcyRl, F&%ﬂ pnti ﬁ%‘r onp, Serp Al il can e ebfained e aalking chimeric fsieR v ¢ h

i nproved BF Rifablg répaors obﬁk%htiﬁ@@}c\ﬁritlbﬁékrﬁrﬁPﬁ)te‘ﬁmnﬁhQ§HSR-drp pRiteifbinding@P1 J.

Biol. Chen. 276:6591-6604). 25 In still another enbodi nent, the

gl ycosyl af¥dierym pipfeiRnguch TRNGpgPRIEY. For  exanpl e, an agl ycosl at ed

anti body can bg yZpéifier(embBdimehB&the pé i‘eEB‘HYS AI@[‘E&%}!%H&W&%&I%@ amino acid
d ycosyl ation can be altered to, for exanple, increase the affinity of the

ant i body fesidue with pdifferent aming agidrresidup do altcs thestieaterfingtionsofghmansibodst Fonpl i shed
by: 10 CXRIRAE one &llrhie afithodafds Odn BEREAacel Wih aifrdilok SRR 1d B shdl 1t e

anti body seq eﬁc_e. For exanp one or nore am no acl stitutions can
be made t ithat the antitiody has aglajtered affinisy fagfan efiectoyliganst bt regainscthé antigegrbioding r anewor k
gl ycosyl at 4. ' | m . O Ite. Such
agl ycosyl tg%llﬂgln&nmwf |eh€#eﬁ§§&f ?’ﬁg@%ﬁcﬁrﬁ?{nﬁ; t‘gw {% ﬁ%méﬁt%i' %té‘%tdfc %&géarﬁ i gen. Such
an appr oackenmple, ag Es cacepsenpritie € Usdnipenend ef @iniplanment) THis appitoacit is Niessribed,iv 14, 350

and 6. 350 8 i £ il 45, VRR2007L 0940 PTIREAII QDSOS Addi i omal 1y

or altern an ant1po as-an altered type of
gl ycosyl at i on, Insmothezxsntadimgng foue asypdra timihoznids baayedfeon agino acid eesiiuvasrount s of

fucosyl resid r.an t i hody havjng,incre bisect.ing. G c

s? r ui%/ur egaimslgtfu gcaeﬁtwé$eaa£&§+@c?3§" aéﬁ %ﬁd‘ifaﬂ’?tbtﬁ%ggerﬂ\l?%%e%’ﬁg%ﬁgﬁf‘l rated to

i ncrease bhdindBhdZondedided yr abolishet chraplement depehdenio cyratokioiny (T Thedi fi cati ons
b | | shed e f l. ' t i bady i host |

W th ol t cpBbt e bRt i R oty BB N €100 oF Miseg bty ot fon

machi nery haveinbxaemhetkastudinkat ohélod fisre @minoadid residuchare YRGS RhdiGistaleel | s in

whi ch to express ecobi na ant | bodies of the. ipvention to thereby produce
an anti boﬁva&ﬁ'ﬂhﬁ ‘f‘éﬂ"ggdy ‘QR{*&BE‘?"’H\“FB%'S PRAFO%E pegibegpurthenindCIos hy Hang

et al. depgblichas WooRl193k] BEBwlhét eallO0 functional Iy di srupted FUT8 gene,
whi ch encodes a fucosyl transferase, such that antibodies expressed in such

a cell 1ine exiiystinolichembrdiyasnt.ihs Brresioes medifisdta incgrgsasbs ahifiypfthes py

Presta desgitole mediaé hitibbd Schi cellbiBoytde@6dis (ADAD andbt B if@hscHE ability
to attach fucose to _Asn(297)-1inked carbohydrates, also resulting in

hypof #€os ¢ffiaity efthe antibedy K an Eey wexqpias by aedifying prrr mse emineapids.sBeis a1 so
Shiel ds, Bpdroach s ddscribed ﬂgglelﬂjiﬂ PP ubliédieWE 3&#?@3%??%&?%‘303&]_ the 5

Publ i cati on WO 99/54342 hmana et al. describes Ce I nes engi neered to
express §inding sitestonihymeamn G b fon eyl FeRl), FoyRBhanddicRa bave heeqymappsdmand 1, 4) - N
variants with improved binding have been described (see Shields, R.L. et al., 2001 J. Biol.
Chen. 276:6591-6604).
25 In still another embodiment, the glycosylation of an antibody is modified. For
example, an aglycoslated antibody can be made (i.e., the antibody lacks glycosylation).
Glycosylation can be altered to, for example, increase the affinity of the antibody for
"antigen’, Such carbohydrate modifications can be accomplished by; for example,
altering one or more sites of glycosylation within the antibody sequence. For example, one or
30  more amino acid substitutions can be made that result in elimination of one or more variable
region framework glycosylation sites to thereby eliminate glycosylation at that site. Such
aglycosylation may increase the affinity of the antibody for antigen. Such an approach is
described in further detail in U.S. Patent Nos. 5,714,350 and 6,350,861 by Co et al.
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acetyl glucosam nyltransferase 1l (GTII1)) such that antibodi es expressed
in the engineered cell lines exhibit increased bisecting G cNac structures
which results in increased ADCC activity of the antibodies (see al so Umana
et al., 1939 Nedios F otech. 17:176-180). 20 Another nodi fd-£aplePhopdost he

anti bodi es et el Ao tRat is contenpl ated by the invention is pegylation.

anti body can be pegyl at ed to, for exarrpl e, increase the biological (e. g. ,

serum half-1lif ntlbo P | at e nantlbod heatlbody, or

fragnent ther e%‘? ditiona b? frgtiy  PRAR tbégygﬂnﬁ’ﬁ"ﬁgf’%fﬁ‘ﬂ?laéﬁ @‘59’8‘6? (PEG), such
as a reacklymyaﬁbxe&udhrasalhglﬁiw&eylazdﬁm%aay haRin@freddbéd ambiBrof GRSHIL | ONs i n

whi ch one or, nore PEG %hou ps becone attached to 25 the anti body or anti body

fragnent . repidues s 39 potibogy, having ipgreased bisesting GicNag staygtusesy Pughialigrefeact i on  or an

al kyl at|i ogly&e@m.&p&n\ems Ra2 Hé@r?@éﬁdﬁ@trd?éﬁ@o WRIashe ADUIC ip BphBesSs. r eact i ve
wat er - used herein, the term"polyethylene glycol" is

i nt gndéq W@%’@hﬁé@‘é moaﬁya s eancberagromplighied bECIor fampita ppressies thesed  t o
derivati Zgnt%?)ﬁfn aq{oglt&|l RWith aﬁH@ béé@?osgﬂﬁ% r‘ng;:hincppct:@ with Jﬂ&)l(éﬁ'aglﬁfosylatlon

aryl oxy-pol yethyl ene g ene ol -malerm I'n certain 30
enmbodi nenmachindre hawetbe rtbed paryyrideaan e pss aﬁh@gcgl'@@rsyh'ah&cdexams body.

Met hods f b lied
the ant i bigenBaH aiiots B Bt il BRioR i it Prolite f Sndlaty Al 0 PR i mur a
et al. andlyE@thidrOfoeﬁcambgp EB b1 k@ W26 la(tH@lgetﬂfdesu‘ilm atelhlirei wittea can al so be

| t b t a t
oL e 8, L Beh U LA SNl el g o2

2007/ 09 6 1 épré3eEd ikRROGLED ﬁﬁéﬂﬁllbli\ﬂ@@&ﬂu&ﬁﬁﬁﬁ&) H(mlﬁllﬂlnglméﬁﬁeﬂlﬂ‘m%yl an cell

Espect al | JooRarer oot G A nbo B0 i i s SEl R R E RS 0 i 11 oo

A ycof haasm(lZS’z) ik e achpbgkryes atso esliking intgpofoapglatien off anfibatiescixpugssedaci fi C

gl ycof or | bodj e /B educe
Pltose. - Shfhosf G Ralsg3piskh BBl ab? K ip LR 2725570 Ak BTy )

i rmulna_gl obwl}cmdnrwq?mm&z %Umﬁmfeft@l deschlgn cﬁlelmeﬂﬁgnﬁw@ tsea%mﬂ as the y
resul ting pol ypepti 1ncue one or r ndi.ng region ich is specific
for the h?&ﬁ#%?gfné‘? ying H'f‘?b‘?%?‘ﬁ%{%r %gtﬁgf"(f}ﬁ]ds include the 5 main

i di otypes a&@lglb&&ﬁﬂnﬁlm@ﬂ WG TISL)) sith theQ@ Bt ekfﬁﬁs@@fn thé biiginedfedt hose

di scl osed eI sewhere herein 10 and i ncl ude i rrrruno bul i ns of ot her ani nal

speci es, Pfikines sy 'H%W?sﬁ% Cledipe geustpresovhichgeslitsdn geeased ARG ant i bodi es

such as tBaﬁaybdmeutfuoei@s(s&amdnhmtalra99§N51aBtot&HIW1mtseyest in this
regard. Novel frameworks, scaffolds and fragrrents continue to be discovered

and dlvel opedARther Fodification qf dhe anfibadies herein thatjis cantemnlased By the HWeRtioBss f ut ur e
non- i MUNQayRRiEh | Ah dnkiBEEVEA isép@gwwaqeff&cuxgﬁpmxmésé uteqmag?l:m@g as long as

t hey conprise a binding region Specif ein

conpounds sexws) halfohifa oﬁ@F antibody Tomsgxlﬁe BR am@gdxz Mn@wdﬂgorafrmet '@ffé@fb fic
bi ndi ng 1 88icAfly is reacted with polyethylene glycol (PEG), such as a reactive ester or aldehyde

derivative of PEG, under conditions in which one or more PEG groups become attached to

25  the antibody or antibody fragment. The pegylation can be carried out by an acylation reaction
or an alkylation reaction with a reactive PEG molecule (or an analogous reactive water-
soluble polymer). As used herein, the term “polyethylene glycol” is intended to encompass
any of the forms of PEG that have been used to derivatize other proteins, such as mono (CI-
C10) alkoxy- or aryloxy-polyethylene glycol or polyethylene glycol-maleimide. In certain

30 embodiments, the antibody to be pegylated is an aglycosylated antibody. Methods for
pegylating proteins are known in the art and can be applied to the antibodies of the invention.
See for example, EP 0 154 316 by Nishimura et al. and EP 0 401 384 by Ishikawa et al.

Effector functions can aiso be altered by modulating the glycosylation pattern of the

antibody. Glycart (e.g., US6,602,684), Biowa (e.g., US6,946,292) and Genentech (e.g
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Known non-i munogl obul i n frameworks or scaffol ds include Adnectins
(fibronectin) (Conpound Therapeutics, Inc., Waltham M), ankyrin
(Mol ecular Partners AG Zurich, Swtzerland), domain antibodies (Donantis,

Ltd (Canbr W‘?%ng&% 9and Abl ynx nv 20 (Zwi j naarde, Bel gi Qg}/}zr do‘n@ﬂﬁﬁl in

(Anticalin) Proteol ab AG Freising, Gernmany),
| mmuno- pharmaceuti cals (Trubi on Pharnaceuticals Inc., Seattle,

maxybodi e el I nc. tain View, CA Prote (ALf] bod

Saosieny arOOYb sy apSenainet el Pm°°891"&%‘3°amdffﬁﬁ“t'§%@F A

Hal :ce Gel’dffﬂéb)‘égscmh %dfuﬁ@tnanEﬁ;bﬁallﬁﬁbrﬂﬂtcasbrmeﬁﬁhmtﬁﬂlesWh?_li_téet!&dﬂ'&P ?ntl body
or fragnent t here or t ptide conp a -specific

bi ndi ng re@d?% actpvities, Iygg-bhaﬁf’g? Hg °l°P$‘§¥Fé%(9FW<F'Eﬁs °§W§“f°gIPEPd€ﬁ'ﬂ$8§F§ I may be
bound, ei téﬂ}%bfoﬁﬁy&*dﬂﬂb&cﬂ’csohlsﬂm}oGQHaH@!Blea tekKhoRRy tbidel fREHRE. SER @% The
addltlonal nmoi_et e a polypeptide, an inert polynmer such as EG small

nol ecule, ng’ﬁ@ﬁgkﬂzope nmetal, 1on, nucleic acid or other type of

bi ol ogi cal 'y A%@yaaxe:maﬁﬁwd?; ln.?‘mt}%nab.ﬁmﬁwe%&somaﬁﬁmm&e known as an
|nnunoconjugate I mrunot oxi n, , is also included in the

meani ng ofe P‘b?)?d?ﬂg arihs rsoiting polypentide igpludepenes apore bledies rgiansiiieh is

ahTSLP- sp eng
ant i bodi oot R BB IO B SR sD g es MehigP B HaRERBRR O,

ant i - hTSlhemaminmendgiobuling, enfrpgments thereof (suchps dhesedisdossdmishwhase herelah be used
to cregfe t Egmgl ' gleTe]s
sequen@fas aﬂ&"ﬂ(c %inggﬂg??&ﬁr&gﬂé?@%h?ﬁnﬂ%ﬁ ac ’é{jré%rﬁgrg'tg‘gn lﬂf"] e9 anot her

aspect of &"iﬂe hqavsechwlmnbodltﬂeﬁush asithase lid;:htiﬁqdeitl camastidére afi pamcular lm@mm ant i body

of the i n\(ﬁfheggr%rg{gd# g'}%wfaea,s E@olgs a?nd?lta o?i lm}ét %? gfsgc?vea ta{wl hT.SLP

ant i bodi es one unc ona proper ant i bodi es
of the m@mim;mdﬁﬂwedmldkdbmmﬂlartg to hTSLP and al so |nh| biting one or nore
functional pro

rtie recept.or. bindin on of
o at or 1 ef cabRpmaiR? ki grulof iimicaRetlp Rt Gk and Sebas By Do s o
t he prBserte einplogeﬁ, kolong &y theyedngiris©f Bintling tegivh, speific foethe ATBLP pebteiecwhi nant | y
w th known fra ons apd/ or 0 ot her o Cr addi .t |,pnal
Feconbi natP TG SaPGEhCTER o7 PohPeRSes A SIE ASVEAC TIRGHTE LIS (RN o
di scussed labwaon%iﬂeﬁogﬂqbpﬁﬁ framevwdrls 6ﬂseﬂfdld3ﬁﬁclﬁdeoﬂldadﬁnrislnﬂ&en&ﬁﬁprl bed in the
previ ous section. The st.ar terj eer| thod is one or
more of t H&ORRPUng %W“Ws’i'@qg‘éﬂ@@? M E?d%Gtr? re CDR
regi olnls tm\r@e}iand)(Taoxﬁiiﬁza.f.tﬂmtii&e(D&iﬂa@unﬂemd(mlunn.ﬁtﬁlgdpMiy),anutea;_bg&mrmfs)}1 necessary to
actua prepare, (i express rotein nt | bo avi ng one or
more AP t HewRaascbelgiiy), 'é%‘?fﬁ %@?lﬂ@d’r&e@& fﬁé @fﬁ'smgegérn% e
regi ons thﬁfaﬂafodulmmmno-ﬁhbmabmﬁ@ﬂmmm&. m&héﬁeﬂﬁﬂlsllﬂc I fanrewsgnCce( S) I's

used as the starting nmaterial to create a " generation” sequence(s)

derived f rmeaxybadies §fyigianke- (l\@é’ﬂﬁﬁh\%‘("s@“‘ﬁrﬂm@%(Qfﬁ'é"d)%@oﬁwecﬁé}@ﬁdat i on”
sequence( sifilin{gRhARehSaElRY ubigiiR G PREIR GmbH, Halle, Germany).

According to the instant invention, the anti-hTSLP antibody or fragment
25  thereof, or the polypeptide comprising a hTSLP-specific binding region, regardless of the
framework or scaffold employed, may be bound, either covalently or non-covalently, to an
additional moiety. The additional moiety may be a polypeptide, an inert polymer such as
PEG, small molecule, radioisotope, metal, ion, nucleic acid or other type of biologically
relevant molecule. Such a construct, which may be known as an immunoconjugate,
30  immunotoxin, or the like, is also included in the meaning of antibody, antibody fragment or

polypeptide comprising ahTSLP-specific binding region, as used herein.

Methods of engineering antibodies
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protein. 20 Accordingly, in another enbodi nent, the invention provides a
nmet hod for preparing an anti- hTSLP anti body consisting of. a heavy chain
vari abl e regi on anti body sequence having a CDRI sequence selected fromthe

group cons SEQ ID NGs: 1-7, a CDR2 sequence s t he
gr oup consﬁloﬁgﬁgﬁwSEQ | D NCs: 8- 25 and/ or a CDR3 sequgggébﬁgg%g@?ed from

the group consisting of SEQ ID NGs: 26-3 land a |light chain variable region

25 anti body sequ nee a ing a nge sele ed fromthe

consi sting of %TE%S c, W5 anty; hlrﬁ's“g%?—é’ g‘éﬁ’tf’é(ﬁ‘@ \Fétséﬂi’ef‘?eégb‘l"ﬂg group
consi st i N@erein caiFke hskd Nmeatélﬂew%u amumdnuaocm%; n&ﬁﬁlslﬁ: Glee Behrvdrad fromthe
group consisting of SEQ ID NOs: 50-6 altering east gne_ am no acid

resi due wPtAFRFes é‘hﬁéWEWQPH(SQ/%an%FSI‘@“?‘%J higth ‘%Wflﬁbwegéﬁ%ﬁli’é“t‘%nd/ or the

l'i ght Cha'tifés&ﬁétb:ﬁplteﬁuie%fé?fhnﬁ%TéL@%tnﬁ&ﬂ‘é?ﬂﬁ@nJeﬁudi{a‘?@ﬁs%d%crka%@s'[ one altered
ant i body 30 seguence and ressing thé altered antib éﬁf equence as a
0]

protei A FYCFGHGF’@E‘UI*‘JISL iaptibogies E*@bwml'tﬁﬁ&ﬂ@aﬁf%l% pstyf thsar e and
express  t hRilikebafle indeHtioR A &%\mﬁshﬁmamgomﬂmnﬁggﬁﬂ? y ! he al tered

anti body sequence(s) is one that retains one, sone or e functional
proper t i edungtionahpropasti¢s-of RTSLP(egauredspior blsdld&sm‘ﬂblb@DIOfmmrrrelcwh) ch functional

29 WO
D007/ 096140 PCFTERSBRY) U8 piRé CORTAiGH of e aRftafis bRt bikecht flktn, &, 22 1
of the fomummm}hﬁmfc@anchqabmbm@smmlamnﬁrwhkmwrl fmdqworh rgixing andfémdi ng of
TSLP 18 ObBLr1chRs Kol ok ACER Minanl iR ORI MBS, oS

receptor bi nd|n preven ‘otic or
allergic lrwomdmt amcuqsad aboaulcahdryypmoﬁ mtbdlﬁnmattsongludtrthasbdescub&d iweheai r ways

di sease, qr I nhi bi t TSLP rece i ndi N t het e

preventin regrou |no?g€¥aé" e"al f3 B e & tﬁ)?d BER R t F %}/’t one or
nor e, t\Aoanﬂ/orriﬁr&equemcestpmmdcddmennommbr mhe CDlegidnstlmfeof)ﬂbmteltbes di scussed

above. The“f[lljengetdl ﬂ)old g%g ti 163 OL cEe"a lrt‘eerg an)t{| rgﬂaﬂ be assessed
using standard  assayy avai 56?8“'?’ P FREBPEPERY o f ‘H%sg@?l BEE' H&Pein, such as
t hose ISet afitiotii having dve oBarepifds Viddhd(oe Vg sequbickSpoyided Merdigrdr anerorandredi ment s

of the ne s of engineerin dies af t.he inventi tions can be
"t r oduc oGt G Fel redBlopmaion fipiined e s nes(e e B TSy p

anti body emdinggmseeﬂuemﬂaatean'decbmegdneﬁubﬂ"ls&gmm(ko tiérdd &din the brigehdP ant i bodi es
can be screened  for djn ctivity, and/ or Qt her functional properties as
descri bed SHEFRE) "ﬁlﬁ“’é‘t %rf&‘?““?gemt'l‘? LIRS RIEPY eﬁ%‘&“f"i‘l&t%e art. For
exanpl e, PBfeleitubl i cati on WO 02/092780 by Short describes nethods for
creating and screeping.anti body mut at i ons using saturation_  mnutagenesis,

synt hélic | i gafforiagtsdmanather gnbodimeniihe imventian proxidess methpd for REFPRIAR v PCT
Publ i cat i gnadOhPSLR4tBE8y Ehsib@ipadt: @hedly chaleGailable @8giorEAnGOstE Riuch&d Ng

computati (l)l;]v%g a CDR1 sequence selected from the group consisting of SEQ ID NOs: 1-7, a CDR2
sequence selected from the group consisting of SEQ ID NOs: 8-25 and/or a CDR3 sequence
selected from the group consisting of SEQ ID NOs: 26-31and a light chain variable region
25  antibody sequence having a CDR1 sequence selected from the group consisting of SEQ ID
NOs: 32-40, a CDR2 sequence selected from the group consisting of SEQ ID NOs: 41-49
and/or a CDR3 sequence selected from the group consisting of SEQ ID NOs: 50-66; altering
at least one amino acid residue within the heavy chain variable region antibody sequence
and/or the light chain variable region antibody sequence to create at least one altered antibody
30 sequence; and expressing the altered antibody sequence as a protein.
Standard molecular biology techniques can be used to prepare and express the altered
antibody sequence. The antibody encoded by the altered antibody sequence(s) is one that

retains one, some or all of the functional properties of the anti- hTSLP antibodies described

herein, which functional properties include, but are not timited to, specifically binding to
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screening nethods to optim ze physiochem cal properties of antibodies. 20
Nucl ei ¢ acid nol ecul es encodi ng anti bodi es of the invention Anot her aspect
of the invention pertains to nucleic acid nol ecul es that encode the

anti bodi es_of the invention. The nucleic acids nmay be p ol e
cells, in é“%@f’?m%(’%?ate, or may be nucleic aci ds in a Bgflﬁ}%op @"%rl fied or
substantially pure form A nucleic acid is 25 "isolated" or "rendered

subst anti al lr#* pure" when purified away from ot her_ cellular conponents or
ot her cont™MFt-Retddhe satijody "6{‘1‘?&5? atdasmeaf the fQlloping fupgtigaal propsitiss:dhes|  py

standard atnﬁ&hﬂluﬂﬂlﬂ& biddivg ofRTBOP Bloked loNRY KIISEPLER PR the ahiiddy llisng, col um

chr onmat ogriﬁp ﬁ agar ose get el ectrophoresis and others well known in the
art. See Regpfer binding preventipg or angdiprating a1 i flamipatgrye Sbtoyic prallsegiecul ar

Bi ol ogy, Qoﬁﬁﬂ@h ST ﬂﬁnﬁﬂ{i‘nﬂ%w obﬁ%%v%%kr@gfs%lse%é%?@e JRibkdy A nucl eic

acid of the invention can be, for exanple and may or may not
cont ai r? i rinhibits Hsé@qemnt@ehmdmnﬁmbzem@mtlnemamqhn@tlnmqﬂ@na: acid is a cDNA

mol ecule. The UGkl Lanfibd exﬁfﬁn%ﬁ@ﬁasm o Br HEe! & cgémg%_?%@hage

di splay vector, or 1n a reco nant vector: 6149
PCT/ EP200 7uagivad prophitics diseussed iabiaveof the i nvention can be obtai ned using

st andar d 1ol eoih gyl A AERUAURS o ERbodlY L BEL G5 SX R GGy

hybri donmas (e.g rom carryi ng human

i rmunogl| otusiayna\gdaiﬂesmahe atesrcdlurldwtnbwltel'm, suh:hlamh))sc ebDfdéh in thaEaainples t he | i ght
and he vyﬂ%ga'g os$ t he anti body made by the hybridonma can be obtained 5 by
st andard Pf&ﬁ ication or cDNA cl oning techni ques. For antibodies

obt ai ned from &ncertairarbodin@hts|of the gextitdd oftunginyering agtibodies ofihe pivagivngdi spl ay

t echni ques nucl ei.c .aci e.a ody can be rec d from
vari ous ph’éﬂﬁl 'E"Hﬁ'?’ "é‘p ‘ﬁ’ﬂﬁg%'rﬁgﬁtf“[}ﬂg" ﬁl"é?‘iﬂ %‘?&8" ragnent s
encodi ng \armw cwmg &g‘m& andthe redlilting modified Lifis m%mﬂ:&@i&mb& scrédnede

further ate st an recopbi napt DNA techni ques, for exanple 10
to convert 'E %‘t“i“é{'@}/@‘dﬁg FIFIU@ R‘@’W&FF“F‘@W&F&"Q’HHW@PW%& n genes, to

Fab frﬂ.gnaﬂémasm Rén ddicritied HEthY al S Rér-exhriiplt, PETEPUBREHLRH VA0 02/092788 byL-  Or
VH- encodi %ﬁDNA fragnent is Peratl vely linked to another DNA nol ecule, or

to a fragniRedessEbemghods frifese ‘bﬂf%ldéF'ﬁen‘%ﬁﬁ?wadg“‘éﬁm&ﬁP?‘%W”@Wstant regi on

or a f|eX|lbﬁt&ehésW<Qfmhe§£‘ﬁg£tﬂﬁ H&scﬁgﬁr&tsﬂc‘éﬁnbh’mﬂldnﬁkﬁ%ﬁ ARSmMBRH, POT this
context, is intended to nean e two DNA fragments are_joined in a

functi onal “?Bmﬁﬂ'hﬁg?03’9&‘57%52&#&3@3‘%@6%“%&{'3“!%0 yHngsopratianduences

encoded byscicBfing Wethbi¥Ao bpiEiE Pitydioch&iiBdl Probehifd FaRtibdAlesSUCh that the protein
i s expressed under control of a desired promoter. The isolated DNA encoding

the VH% egi on can be converted to a full-length heavy chain gene by

oper at i vel'y |'Nﬁh@ﬁaEﬂ%oY&uﬁ@?%Hﬂnﬁa%dfe?oﬁﬂ@&b&ﬁlﬁpNA ol ecul e encodi ng

heavy chai n constant regions and CH3 e sequences of human
heavy chain Another aspect of the invention pertains to nucleic acid molecules that encode the

antibodies of the invention. The nucleic acids may be present in whole cells, in a cell lysate,
or may be nucleic acids in a partially purified or substantially pure form. A nucleic acid is

25  "isolated" or "rendered substantially pure” when purified away from other celtular
components or other contaminants, e.g., other cellular nucleic acids or proteins, by standard
techniques, including alkaline/SDS treatment, CsCl banding, column chromatography,
agarose gel electrophoresis and others well known in the art. See, F. Ausubel, et al., ed. 1987
Current Protocols in Molecular Biology, Greene Publishing and Wiiey Interscience, New

30  York. A nucleic acid of the invention can be, for example, DNA or RNA and may or may not
contain intronic sequences. In an embodiment, the nucleic acid is a cDNA molecule. The
nucleic acid may be present in a vector such as a phage display vector, or in a recombinant

plasmid vector.
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20 constant region genes are known in the art (see e.g., Kabat, E. A, el
al., 1991 Sequences of Proteins of |Imrunological Interest, Fifth Edition,
U S. Departnent of Health and Human Services, N H Publication No. 91-3242)

and DNA frwgﬁ’ﬁaconpassi ng these regions can be Obgé*’ﬂﬁi*?g@’?"%a{'ggz?

PCR anpl i f he heavy chain constant region can be an
lg&3, Ig&HA, IgA I1gE IgMor 1gD constant region. For a Fab fragnment heavy

chain 25 gene, can.be erativ th DNA
o heoul o oncosNibicse BOREEhoh oul i bnliioel BERE o e R Sick oL 1T G
DNA e?coditmlylniqba Fﬂraﬁﬂigzjdgm fmﬁssém?])dqubﬂwrﬁﬁde goh)aaruﬂuhhsﬁrqlngﬁdffrdmkght ﬁ hai n
gene (as well as to a Fab,li Icaln ene ve t he

VL- encodi TEMERAC mice cying bym %ﬁ?d'éfj?fp 'E‘ﬁeﬁ" ﬁ?l ﬂ&bﬂ’ onst ant

regi on, Clencolitfp the ma@fc}ﬁﬁsbﬂm&ﬂndbb@;hha&é@ltﬁe ﬁmiabmmead&gibameaenes are
known in the art gé et al 1991 Sequences of

Protei ns &¥ SiaRfam, H? icafigp e&@%’ﬂf\ Cbmns kechniayes Jipr ansibgdieppbiaiped fsom anf
Heal t h andmmwoﬁﬁhge&qmuwtdt Rumglpﬁ@gelmlazl@ech&&ue%?ﬂaalelaléld BNdghgagnent s

enconpassi ng these regions can be obtained by standard PCR anplification.
The i ght thqﬂlflho Y8 BE EeRpveredfashvarions pheesclpugs that ¢ie membsrso§hedibrst-ant r egi on.

31 WD 2007/ 096 6% BN Rt LARARR Y, ahE vE Lgiefits 3R SHkaORE DA Vi and
VL- encodi ng DNA fragnment's are operatlver(i/Fg I nked to anot her fragment

encodi ng dragments panebe furthes manipulgted by flardardrgeanthinaahDNé. teghniqus fpfexaneple (G y4
-S
er) 3y0 SUYg BordvBR thevifiab Yﬂegﬂﬂ Fﬁﬂ\: \ﬁﬁ*ﬂ nti6dY Q&.ﬁ?@&?%ﬁi&%’ ﬂ?%rze font I guous

singl e- chain protein, regrons jol ned | exi bl e
| i nker ('segenes.ogto anBeFyigene. Inlthese @amﬂﬂﬂl@siaéhcer Véencpdpg INA fregmendis et at .

1988 Proc. é@é{m@g@?@g Bracg)giher bﬁﬁ O&?eél%7gr t?gﬁégmg%@ %ra}lgthtfertp in; sucjfl? 90

Nat ure 3487 uctrion mohocl ona dirds®or AR i fvent i on
Monoc!| onalas amaitibody @nstantéaion Qralmeb@lqdmkdumeby "@emamlnilykedf, as eedm ques,

i ncl udi ng v . t he

<t andar o S5# S TR IERenib nERDGE! A0Re B B ERe SRR R Ll o\ &7 1075
Nat ur el525Guana&sfor an;plet. whmluaq ﬂesanﬁmacptsaqiwows gncodwlbwlhe bed DHmfrdgmdyts can be
enpl oyed etf’rgam n- rame of Sucfl [ha?ﬂl% @m(fed;[x Es%ggrfesos&!m t(fer ot I ol% flnsegl red p £s. An

ani mal . sys or preparing onas HEhT RS  doma 15
production in tThensalwdENASermodveg meés;traglbn Ginde cmﬁaﬂmraefull-ldn@hmez@t i on

D0t 0001 s 5 LTS i RO AR AR AAR SRy "
f usi on pr desdichsia catsana&egmnkqmﬂn cmfbnwtﬁop The seqtéricbostin@mat Réavaklain be
Dr OGRS Yol BRRSCAL LG MMEr L SR, Wi € e ben, deRgsILedln g srain
be prepar @dotbiasefimdiunological Interest, Fifth Edition, U.S. Department of Health and Human
Services, NIH Publication No. 91-3242) and DNA fragments encompassing these regions can
be obtained by standard PCR amplification. The heavy chain constant region can be an [gGl,
IgG2, IgG3, IgG4, IgA, IgE, IgM or IgD constant region. For a Fab fragment heavy chain
25  gene, the Vy-encoding DNA can be operatively linked to another DNA molecule encoding
only the heavy chain CHI constant region.
The isolated DNA encoding the V1. region can be converted to a full-length light
chain gene (as well as to a Fab light chain gene) by operatively linking the V, -encoding DNA
to another DNA molecule encoding the light chain constant region, CL. The sequences of
30  human light chain constant region genes are known in the art (see ¢.g., Kabat, E. A, et al,,
1991 Sequences of Proteins of Immunological Interest, Fifth Edition, U.S. Department of
Health and Human Services, NIH Publication No. 91-3242) and DNA fragments
encompassing these regions can be obtained by standard PCR amplification. The light chain

constant region can be a kappa or a lambda constant region.
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t he sequence of a nurine nonocl onal anti body prepared as descri bed above.
DNA encodi ng the heavy and |ight chain imunogl obulins can be obtained from
the nurine hybridoma of interest and engi neered to contain non-nmurine

, ogl obul i n sequences using standard i ol ogy
technlquesgﬁg%Phgggﬁp to create a chineric antibody,Pgﬁéﬁgﬁ%ﬂ%??ne
vari abl e regi ons can be | i nked to human constant regions using nethods knomn

i:?e;?g aaLLm(al?l Qé'ﬁa‘gﬁ'ff%(g(ﬁ“c ﬂ}‘ﬁp Prfll\fﬁ’h'%“‘%gg?’ &?%“C‘%grfjr% é?’t ed |nto a

human fr anakedts ansthed Grapiéd efcodingQuiiexible linker, 84 enc(}diﬁgth% athino ddidseqiBaéeent No.
530, 101; 5,585, 089; .= 5, 693, 762

5, 225, 539 nt er nd U, S. tent Nos

and , 6; 186}38’?\/%?’23 %’é&’ﬂt the V&Ia“‘fgé)sqqﬂ"’&e%‘él* & FYPesHsiASia FRPHBUOYS Mhgknt | bodi es of
the i nventhap prdkeSh mmvpmmgions Rlhed bpﬂthﬁsx.bﬁuﬁiacrfqmrg Baeehinal

ant i bodi es di rect ed a&g‘l nst hTSLP can be generated usi ngﬁétrang{gem c or

t r anscAr orl88bPeience 24 &%yﬂhﬁo'bﬁla% <198% PropdNathiead. Seintifia 83158744883 at her t han

the nouse \gus et i CFR0 Naiils transchronmosom ¢ nice include mce
32 WO 2007109618% PCT/ EP2007/ 001506 jrjef erred to herein as HUMAb mi ce and KM
m ce, respectively, and are collectively referred to herein as "human Ig

mce." The H“Wd@féﬁ%f&bn&%Q%%ﬁi%%t% M@l ns human i munogl obul i n gene

mniloci that encode un-rearrange uman avy ( and y) and K light chain
i mmunogl obul i nMsnedeopabantibedies (orfdishean bmptolductedrbgatvedetymf wehindquss, idehitdirignact i vat e

t he engdog [ : Nat ur e
365 5404) <o RiorDSlodSnfEHE bty mech B 8. oo MRRRY Sroall Bl a0 ot
nouse Ingthue dﬂ@hlmammanmel%dl\latmmﬁ&wi biany teklmiques fargusiading human heavy
and light ch und cI ass S t chi c mutation to
generate l’ﬁ'on ia[ﬁl '%? ﬁmlpg ?’r%h 8r°a{'|°°%eﬂgﬁ%3%1m%m8{b , 1994
supra; re\lympimclytem 10 Lonberg N., 1994 Handbook of Experi nent aI

Phar macol ogy 1 Intern. Rev.

Phar macol 90y 11 Rt G e Moo S A Dt SRR e

Sci . 7N64: podinbtibh)in ﬂﬁh&uﬁﬁn@ﬁ&ieﬂtcktﬂblnsﬁ@brbt&&ur@ﬂnidtﬂﬂ%um ﬂetocﬁﬁlﬁhd he genom' c
nodi fi cations. carri.e is further described . in | or )
at., 1992° teefipjayesiter g%"&\é ?z@%‘éﬂ%‘ﬁ SE'G“%%“/E‘%%?“ a&'ﬂﬁ“"b‘““‘é ‘?‘&'0“1993

| nt gr nat i @aﬂﬁerd(mgumlagmyaomiglﬁ‘ﬂﬁcﬁﬁﬁon E:ue&dhie@matsoahown MéhdidBhaic. Natl .
Acad. SCI. SA. 9 3724 ol et e etl cs 4:117-123;
Chen. J. e Capcalis Ve s UBs aspeciisiybridagan, Mhigh hes besh depopigelina )

| mmunol . Jsﬁangmeam;},gzo Taylor, L. et al., 1994 Inter natl onal | mmunol ogy
579-591; and Fishwld, D. et at., 1996 Nature Biotechnol ogy 14: 845-851,
the cHltents othlmer-c 8F hupanized aptibodieg fdhs pressaidinyantion can be pecpptsd based an by

ref er ence gy wof%nﬁmrnehsbnoésﬁ:&wbb Spa!réd%sdé’ﬁhsmabwc»ém&@e&oéiﬂ , 806;
5,569, 825; 5,625, 126; 5, 633, 425; 0; 5,877,397, 5, 661,016; 5,814, 318;

5, 874, 299 thedwavyamﬁeht@byp iwnqaiomlbwge abteingcsfom thegnuringthybridams of 5. 545, 807

to Surani ftre@tand engineered to contain non-murine (e.g.,. human) immunoglobulin sequences

using standard molecular biology techniques. For example, to create a chimeric antibody, the
25  murine variable regions can be linked to human constant regions using methods known in the
art (see e.g., U.S. Patent No. 4,816,567 to Cabilly et al.). To create a humanized antibody, the
murine CDR regions can be inserted into 2 human framework using methods known in the art
(see e.g., U.S. Patent No. 5,225,539 to Winter, and U.S. Patent Nos. 5,530,101; 5,585,089;
5,693,762 and ,6;180;370 to.Queen.et al.
30 In a certain embodiment, the antibodies of the invention are human monoclonal

antibodies. Such human monoclonal antibodies directed against hTSLP can be generated
using transgenic or transchromosomic mice carrying parts of the human immune system

rather than the mouse system. These transgenic and transchromosomic mice include mice
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PCT Publication Nos. WD 92103918, WO 93/12227, WD 94/ 25585, WD 97113852, WO
98/ 24884 and WD 99/ 45962, all to Lonberg and Kay; and PCT Publication No. WO
01/ 14424 to Korman et al. 25 In another enbodi ment, human anti bodi es of the

i nvention raised using a nouse that carries hu 'pﬁyﬁ@ bulin
sequences W%°P§??S§‘8nes and transchonosones such as arrprr(gﬂge ha 0garri es a
human heavy chain transgene and a human |ight chain transchronosone. Such
mce, referred to herein as "KM nmce",. are described in detail in  PCT

Publ | cat | GFicwRd o beain.s SlaMAY wick aal KM rhice, respectively andare gelipctively refemied i ve

t ransgeni Go RéiRBS "hadhah B miceXPr essi ng hunman i munogl obulin genes are
available in the art and cgp be used to raise anti- hTSLP antibodies of the

i nvention. FofhehlgMpbanouss Medaendrs.) ontkeing hupwmimmunpglobwin gepeminiack o as the
Xenonduse ARG dh-rehitngtd hiiRdh rﬁ@?ﬁ%ﬁdyﬁd&*&li ﬁ‘?naﬁriﬁnﬂﬁg%&dﬁﬁd in, for
exanple, U S. Patent Nos. 5,939,598 6,075, 18I, 6,114,598, 6, 150,584 and
6, 162, 963 seayenqgs fegethapwith tasgeteq mutgpnythatipgwtiv o the £0dReyuE 2040 R cbon BO6

Nor eover, (gl Lor RARIKE of 121004 AR BT f HsEBb0) X SLANREIS AL RS R U

i mmunogl o genes  are avali | e I'n the art ‘and can be use rai se anti -
hTSLP antrédueedi expression dfancuse/lgM oron and-ip resporsertsl immumizetiors gheriptradigeddot h a human

1YY 1yt A0S ARSIl AT SV BLFLD S ERCHIATRBT™

referred to as a escri e'cptlon Tom zuka
et al., 2@e@rdk bigh afiaity hunioelgGx SsinocluBNI®nberg, N. eV A7 .19%suptee ravizmed ircows

carryi,ng human d.light.chai n transchronpsgngs have, bee escri bed
I n thellaar '?‘ °?‘%ﬁ$’§ﬁ \?\16\6)5% %?WPQEWREF‘E}?‘J%W%‘SW@%@?@O.%%‘5588 Zf}"gand can be
used to Husze ANLG9S Inttri RV, miniuiood.d §:665-93f aridHarding, dh inddbonbbigniin 1983n0c| onal
ant i bodi es, of, .the, i nventi o so _be prepared i phage di spl ay
mothods At el 6 36 o e rshambr AR HSEr AR P B phage
di spl ay mgeidndcmolificationstaiiedligy sacimiteain firthaidiessibad i Pyloafdl.iesd1gd99n the art.
See for e le; .U.S. Pate , 223, 409; 403,484; and 5,571,698 to
Ladner et @gﬁ’f" .‘%.R%ﬂozﬁg'ﬁgis,;gg%éfféat"jﬂ?f’s@,teﬁ%'?ﬁ?mf"ﬁn ‘et al.;
U.S. Rat es47-b86 Tubili&6&al.0B93 PeocONIT Acdd Sci. OSKIEH 7263734, Thoi cthl.,; 199nd U. S
Pat ent No?\{‘ﬂ 5@85,,793' 6 521h404; 6,544, 731: 6,555 313; 6,582,915 and 15

6, 593, 081 Nagrepenetics 4L 71235 Chen. drehal- A3WFMBR 128218301 Tvaillgn ekabe 1%y ent i on
can al so hemMMBRN $E291912990,Faler, 1. €fal., 19% IntitpbtidhaNiRholoZY YR sSBLhE have
been reconstituted such that a _human anti body response can be generated

upon i nmukishyild.dh ety 1 PP6Neture ietechaclogy M §43-851, thercontents pf all ofiwhich aoe,t ent

Nos. 5, 47@eRBPspREflcally GRBrpihdied By rédfeten8dlin@eirdintired) SENMUHRAIUSS Pl digged from
screeni ng of "anti bodé%hurran |ibraries 7& h dl%ir Mor phosys),

,_ (e.g. phage ay wth
f r om 120br &5#&806 3OR.825; A2al1 265 Hft3arHg 355 ﬂﬁgﬁsﬁgﬁ?ag%, 1810 38143 Bur at i on
5,874,299; and 5,770,429; ail to Lonberg and Kay; U.S. Patent No. 5,545,807 to Surani et al.;
PCT Publication Nos. WO 92103918, WO 93/12227, WO 94/25585, WO 97113852, WO
08/24884 and WO 99/45962, all to Lonberg and Kay; and PCT Publication No. WO
01/14424 to Korman et al.

25 In another embodiment, human antibodies of the invention can be raised using a
mouse that carries human immunoglobulin sequences on transgenes and transchomosomes
such as a mouse that carries a human heavy chain transgene and a human light chain
transchromosome. Such mice, referred to herein as "KM mice", are described in detail in
PCT Publication WO 02/43478 to Ishida et al.

30 Still further, alternative transgenic animal systems expressing human immunoglobulin
genes are available in the art and can be used to raise anti- hTSLP antibodies of the invention.
For example, an alternative transgenic system referred to as the Xenomouse (Abgenix, Inc.)
can be used; such mice are described in, for example, U.S. Patent Nos. 5,939,598; 6,075,181;
6,114,598; 6, 150,584 and 6,162,963 to Kucherlapati et al.
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technol ogy and further codon optim zati on sequence technol ogi es can al so be
used. Affinity maturation can also be used on antibodi es nade in other ways
(e.g., hybridomas). 25 CGeneration oftransfectonmas produci ng nonocl onal

ant i bodi es s of the invention also can be prod st cell
transf ect o#@%g?@gi,ﬁfor exanpl e, a conbination of reco nlair?@"@lga@

techni ques and gene transfection nethods as is well known in the art (e.g.,
Morrison, S hﬁ 52{ él ence 229:1202 For exanple, to.e ess the

ant i bodi es, VEotlimapNg st romesomicAnim xgﬁﬁ%ﬁ%aﬂart ial or
full-l engﬁ:hmhh@rﬁbuﬂmgedaemyavahalensmeeaandnan@,bhﬁadm@ﬁndaynﬁtmmm d nol ecul ar

bi ol ogy techniques (e. npl.ification or cDNA chonl ng .using a

hybr i doma 2pipedics githe iy S'é?“t T‘FE °¥Wﬂ’f’)6ﬂ§° Qrrying pethahuman Repvy fRAIHNAS “can be

i nserted iyRhRnRKRSRASINAR Kiftfah BES chalf Banchtbatossrh@ réf8RRIS0 85 CTORREBEdnR! Y | i nked
to transcriptional and translational control %?ences In this context,

t he t efm 'usgsesush mice age desemked: ‘“T%mtzh'faaﬁa'eéo‘?%l’fﬁ@ t f\ead. 8¢ @pd 9Bd&r gene i s
l'i gated 34)2’/\@uﬁ9 @%@a?ﬁﬂ%ﬁﬁﬁ%&@%%@ht dhiin Rrafisch ﬁﬁ%méﬂﬁbe baat

transcrlptlona frans nal control Sequences wt n the vector serve

their int dns;elbled‘lultivtandﬁuwﬁw et} %ﬁoamgmrmwtepmmgvﬁatsﬂ%ﬁ%md canchegisedt i on of
the anti b%’%nsegﬁt?ehﬁ:ﬂﬁngﬁwl luﬁ:rht.l%ﬁﬁé Or and expression control sequences

are chosen t e conpatl e expression host cell used. The
anti body | i ght Hoinan mogvmabmmbodm cdmeum@dtpmavbosemhmwd wogcphagan be
i nsertgd gy mgﬁ.%ﬂt%ﬁ?fo?sc‘{&%tn (r:l'{bgz[rrtes %&ghﬁﬁg%@o‘ém&g gs. Such eg{ éfigh prerted

into the's expression v gene Sre nto the
expr essi ometteds for isblating humbcantboditshackstablished in the ayt Seofor efampimpl. B nent ar y

| Fgati on PRAAGVGLEPRABT s AL RN DEN Bor I BB 10TFs RFnEles. Siamoll ol

vari abl e raed)b 68(57ldfto Doevenstial PO SL Paerd dos 15]960,d0adds, maam td:)ldc(]sfﬁﬂtyteo create

expr ossi oA RDT Fal Nageants sony Behot abi St PE e (Rl | ot chain

const dist 98,086 toadriffihe edslsi red i sotype such that the VH segnent |s

operativelyll ked to t vmthln cto

segment is ope QFF'Q/E'PW“FIW“&%{‘&E?‘@ #&C&VC%WP H“?(L 'tﬂgscélg mice

Addi t i onalinty which hémbeitadre\tellyhavt Beenlr@opiRittbsath MU IRHrian QRIS i&EorQé‘ln encode
a signal peptide th t facilitates _19 secretion, of the antlgbﬁgyf’ ain froma

host cel | © e&?fﬁe YeRp iEynization, Such mice are dessribed infprexamp ¥Ftsuch t hat

the si gnalNdgendi6d®6akd 569K 6T th Wilsoaemlt 0 the amno termnus of the antibody
chai n gene. The signal peptide can _be an |nnunoglobulln S|qpal peptlde or a

het er #ogous sPghkadics @pingd from sgreening ofjagiibady bumpan liksarics s 8aphage display
non- i MUNQEIhNSHphddy ! P4 tiBdaried ﬁcﬁﬁ'@ HuCANibkPy EHE MthhdIpd ¥mRR| hﬁuﬂﬁi&ﬁs the

r ecombi nant expreSS|on vectors of the 20 invention carr regul atory
sequences Wchalogynd figther spdop eprimizatio sequencereshaglegiessap alsp b wegeh@sity i n a host

cel | . The pi@iiRonSIMbSbOs¥d 57 HHRBBEES mhdk ih BheWed (é £ nytﬁhmfs) pronot ers,

enhancers and ot her expression control elenents d., polyadenylatlon
signals) that control the
25 Generation of transfectomas producing monoclonal antibodies

Antibodies of the invention alse can be produced in a host cell transfectoma using, for
example, a combination of recombinant DNA techniques and gene transfection methods as is
well known in the art (e.g., Morrison, S. (1985) Science 229:1202).

For example, to express the antibodies, or antibody fragments thereof, DNAs

30  encoding partial or full-length light and heavy chains, can be obtained by standard molecular

biology techniques (e.g., PCR amplification or cDNA cloning using a hybridoma that
expresses the antibody of interest) and the DNAs can be inserted into expression vectors such
that the genes are operatively linked to transcriptional and translational control sequences. In

this context, the term "operatively linked" is intended to mean that an antibody gene is ligated
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transcription or translation of the antibody chain genes. Such regul atory
sequences are described, for exanple, in Goeddel (Gene Expression

Technol ogy. Met hods in Enzynol ogy 25 185, Academ c Press, San Di ego, CA
1990). It vy reciated by those skilled in the a desi gn
of the expﬁ%é%pgﬁmﬁgﬁtor, I ncludi ng the sel ection of re%ﬁ?ﬁ%@@bmégguences,
may depend on such factors as the choice of the host cell to be

transforned, the | evel of expression of protein desired, etc. Regulatory
sequences PR VAEATRIFH At TRSErIRtaN! apdimnslationaheantiel sguencesivithin the ksstoRt s t hat

di rect hi gk et iseied Biftioh m@mitm;ina&nmpﬂamldaﬁaa&ﬁlolf&maﬁﬁ{s‘oﬂy as 30
pronoters and/or enhancers derived rromcytonegal ovirus (CW), Siman Virus
40 ( SV40) geneadbe expiresgion vecter and expressign aenpol sequengscare thesen tpbe pumpatibie AdMLP) ) |
and pol yo £l | 11 usd@ e & used, such
as the ublrtgiltjhl'tﬁ‘%%l pr%&r%ygg}x%ru%?gﬁggﬁboa%?@rﬁgﬁaﬁ¥e"§§w&g%ﬁlﬁoﬁg¥e egul atory
el ements  cbaip gswectan be ingertedrinto sefaratevediof o more typioallycbath gensgiate inssrtedintoSRa

pr onot er ' ' I t. I ter 35 WO
2007/ 0961 g"g%@?féé\%@/‘%g‘%%g5'5’%39*1%%60%&5 eﬂﬁmﬁéﬂg\éﬁ‘g’ﬁ%ﬁ“ By T col |

| eukeni a \standgd megwds (e(gl.digatian of Fomplementary rdsgion hitsis on @elantibddly gkne 8: 466- 472) .
recombi nanren sy Bt S0 EREI GO 1T ABbr 3t Ae e TR G Bt nat
sequences, heswyyothainvadsiieepivaes of thaisntibbdiesadgsdribedhereip lcarc bt useditoafeatd fallvect or i n

host cgl | . Q... origins. of replicatiqgn). and sel ectabl e marker genes. The
e ect b detel fipodiadesstany pitiBiy S indmgifent G GoretSl Vel ch ¢ ho
veg tor ha&lrbﬁﬂrbnbclnlirrgliiw,)eb d'lla(rﬁdﬁﬁstzluﬂ af lightkcHain dBaftanth@ons%f ?1?95&%:6 is06v|p534, g|65
and 5,179,017, a Axel et a . For ex e, typica t he sel ectabl e
mar ker ge rf@g'h‘bﬁ‘fté"r ¥u f‘@ﬂ“’gf | ﬂB%’atf"SlQolF'ﬁﬁ‘gt," thes‘?ﬂﬁ"%‘?“&l"gﬁ“'h@ ?’W@P‘ﬁmﬁr

met hot r exaV Ssegiént@s dpeakivel$ lihkddnb the Wt :féEmEﬂleiMBﬂh@Oechﬂ.S AB&66nall) of Nt r oduced.

Sel ect abl e mar ke enes i nclude the di hydrofol ate reductase (DHFR) gene (for
use in dhfatemptiely, %lf?@"lmaﬁ‘ RETERTN vektot %a"§€f<€'eﬁi3t¥ﬁ?‘£ﬁﬁtr4°fq‘%gw’%55 and t he

neo gerye (stértidwblthe BRI IChAIA FromPHosEoeN! Tt Shfbd9 ichiif @ereicaibe AbskdhRaVy
chai ns, the eX{%resm on vector(s) . encoding the eavy and light chains is

transf ect ¢bF Ya5topsueh s thesignal Reptideis ke én frregiitep asaino trRingsefithus 15 forns
of the t iy ih 86l IR s B pdpUERHT ah InEORRAIBARSsigra bRy Grd oty Of

t echni ques commonl y "used for the introduction of exogénous DNA into a
pr okar yot i hetegiogoyk signab pertidp Gt 2 sigapl peptidedrom pnarcimmesigbylinprotein).

cal ci um phosphmgadmoﬁ_q%metaﬁﬁwapch%eg%tre&ﬂlbmaanafp&%&mmftﬁéﬁe like. It
is theoretically possible to express the antibodies of the invention in

ei t her20 prigyeatigreary regulabory sequerdes thatrontreldhd expressipn efdhe antibedy chainigeenti es i n
eukaryoti Gy ﬁﬁbét 2ell. e ?egnpﬁ:?uiaﬁw &auminkeﬁaedleﬂmﬁﬁ' l’cﬁrrqtéré eff sed
because suc eukaryotlc cells, an In partlcul ar HB.I?TT‘B lan cells, are nore
| i kel y t hand pthekexpsestiorccantrol eementss g polyadenylationesignalskthat contopddhd y  f ol ded and

| N0 091 ALl i At AP mii B RN Blel. SPA B bcfenBllakP Oy genes

described, for example, in Goeddel (Gene Expression Technology. Methods in Enzymology

25 185, Academic Press, San Diego, CA 1990). It will be appreciated by those skilled in the art
that the design of the expression vector, including the selection of regulatory sequences, may
depend on such factors as the choice of the host cell to be transformed, the level of expression
of protein desired, etc. Regulatory sequences for mammalian host cell expression include
viral elements that direct high levels of protein expression in mammalian cells, such as

3¢  promoters and/or enhancers derived from cytomegalovirus (CMV), Simian Virus 40 (§V40),
adenovirus (e.g., the adenovirus major late promoter (AdMLP)), and polyoma. Alternatively,
nonviral regulatory sequences may be used, such as the ubiquitin promoter or P-globin
promoter. Still further, regulatory elements composed of sequences from different sources,

such as the SRa promoter system, which contains sequences from the SV40 early promoter
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been reported to be ineffective for production of high yields of active
anti body (Boss, M A and Wod, C R, 1985 |Immunol ogy Today 6:12-13). 25
Manmal i an host cells for expressing the reconbinant anti bodies of the

I nvention i nese Hanster Ovary (CHO cells) (i fr
cells, desc‘:ﬁrl@eg Ul‘f;gub and Chasin, 1980 Proc. Natl Aggﬁggﬁ%oq{yéA

77: 42164220 used with a DH FR sel ect abl e nmarker, .g., as described in R J.
Kauf man and, P. A, Sharp, 1982 | . Biol. 159:601- 621 O eI o ceI s, COS
cel|'s and3asshe &@BF@%@M@E%%‘S@ leskﬁmes‘ewawveéa %ﬁel\ge

anti body gsneceliaBpl.igdesodured i nto mamal i an host cells, the ant| bod| es are

produced by culturing the hgst cells for a period of tinme sufficient to
al | ow for expriadditign gy the pafibody,ehaigepes Wd%laﬁ’(ﬁ%%"qﬁ@q’% thsrecomblnadl on of t he

anti body ieRfressiol Sedibts bEME 1rf¥‘éﬁit'|dﬁrﬂldyrl:a% h@dﬁlo&r@qm&s §uh hSseRlicicdd iR
Anti bodi es can be recovered fromthe culture nmediumusing 'standard protein

puri fi éat regdlateeplisadon afgheyocteo arhososiis 6-sporigmpeiropliatianead seistibiences
encodi NG palel AlneFrné Hél!:qﬂb‘?é‘lﬂmelj ?bgaci%&%s faa@e@én Sf'ﬁdsf‘&u@ o RHfiA BRS€d by

transfecting tfe expression vecto carr such sequences Into a host
cell by swmmdwdbwnnlat@ﬂ@ét(smmse'dﬁn?qm 43%21(6614 b34, 6@@@5#6? Pt7.mbbst cells

are used 1, gﬁsﬁér%ﬁ@{e,: l?]?lgdl She se?e%ta ah%g %%% r?o rsggs%%gé !oydru

gl ycopr ot e ns and “prokary I S are appropri ate.
Manmal i an siwhss Gée&lhsgmmyclh ocmﬂlbeemdnibwst estipnesdiichght xetar basthebn nant

anti bqdi e d d|n dhfr- CHO
cel | s?g %ﬂlogﬁéeﬁ gelecth{'%iﬁcg%ng flré%/tg?%hé%gg rfz&mlaﬁé er n ﬁf/ one can
use a hoshxseueldhfrdmgt e with niethope:aticisetectidryaapdifiostonhand the ddo gmﬁfai(ﬁ@lrs i ke
gl ycosyl at ']ecn %gtter ns, including yeast, fungi or plant cell lines. The
ant i bodi e&*EaR™e produced for exanple in glycoengi neered yeast cell |ines,

i ncl udi ng Pi chFa exﬂr@ssﬁmﬁ‘lﬂwliyhymcmy dﬁhxug\ﬂ&re&wm wpref(s)ahcodinpcther ef er abl y,
Pichia pastoris ccha cerevi sae or eronyces lactis, see for
oo EP g s SR R [RGea i o gt GRS, P vappRicea 3

gl ycodsgi memik ofithp kewnt"trasfdctibh @S intendel tp emdostipadalaywibe ymhjydf@ecﬁﬁhﬁesl i nes

described in 04057002 eenoyati on) nt.i bodi es ar.e duced b
cul t uri ng“PH@on §‘f‘1' pIfg intpdyctign Bg?"ﬁ"é‘amtﬁ[) firipto 2 prok 53'08?1? ‘3??‘&?)9 '?/or

expr essi OQelQk.gf, hec o666 ealchuni-Pliosplasd praép;eaabﬁ DENE-88&hak iraldfeclbn 4fde ant i body
into the cullﬁ‘gre nedi um. Anti bodi es ar é,gvered fromthe _culture nmedium

usi ng st aH§d bmc@reﬁﬁlyrmﬁ%‘aﬂ FRrestn aptbodicsoh homystign i sider | n anot her

aspect, t BRkyESERHeukdyRidtHo el HrpredsiordY anitbddies i SikEryaikd éelody. or a 20
fragrrent t hereof, conjugated to a therapeutic noiety, such as a cytotoxin, a

drug @8. gPpartigyiar mammme|isa ey celss isdiscussed m%st&bsxwons&elﬂf adrip pytiedar ar e

referred hﬁnﬁﬁi:ﬁd&ll@%m mbﬁ'ﬂkgf}‘iﬂ’d?ﬂﬂﬂ&éh%ﬁc cells AR AORLRR alphdhert}y NC! ude one
or more cytotoxins are referréd to as "immunotoxins." A cytotoxin or

cyt ot oxi c feldpdrend immynalegicatly pctivgantibady drokasyatie expression #F antibody genes has
been reported to be ineffective for production of high yields of active antibody (Boss, M. A.

and Wood, C. R., 1985 Immunology Today 6:12-13).

25 Mammatlian host cells for expressing the recombinant antibodies of the invention
include Chinese Hamster Ovary (CHO cells) (including dhfr- CHO cells, described Urlaub
and Chasin, 1980 Proc. Natl. Acad. Sci. USA 77:4216-4220 used with a DH FR selectable
marker, €.g., as described in R.J. Kaufman and P.A. Sharp, 1982 Mol. Biol. 159:601-621,
NSO myeloma cells, COS cells and SP2 cells. When recombinant expression vectors

30 encoding antibody genes are introduced into mammalian host cells, the antibodies are
produced by culturing the host cells for a period of time sufficient to allow for expression of
the antibody in the host cells or secretion of the antibody into the culture medium in which
the host cells are grown. Antibodies can be recovered from the culture medium using

standard protein purification methods.
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(e.g., kills) cells. Exanples include taxon, cytochalasin B, gramcidin D,
et hi di um brom de, 25 enetine, mtomycin, etoposide, tenoposide, vincristine,
vi nbl astine, t. colchicin, doxorubicin, daunorubicin, dihydroxy anthracin

dione, mt m t hramycin, actinonmycin D, | - d% erone,
gl ucocort i%ﬁﬁi’?@gﬁ%cai ne, tetracaine, |idocaine, proprano @1"%%3&

puronyci n and anal ogs or honol ogs thereof. Therapeutic agents al so incl ude,

for exanple, antinetaboli tesée. .,. met hotrexate, 6-mnercaptopurine,
6- t hi oguani ne, Se8Y3naFsATFIfing Bard) of fulldengiy gttt pncthsawy thabrs At exPEBFAbY ng agent s
(e.g., mﬁfﬂsﬁ:&?ﬁ%ﬂﬁessiﬁﬁ veRdHEs) B4y NEP Ghdnces iNBIaRMas @1 by S@hdRSt | ne (BSNU)

and | onmusti ne . cycl ot hospham de, busul fan, di bronpimannitol,
st r ept ozotresfestioneehniqpes- nTypically,gukargatigihest celfsag used f epprassingamtiadies. ( DDP)

cisplatin : ' ; ks E?,ﬁ,@g@;w ' and

doxor ubi c?sn EIB@&%%C ég%’é%é@iﬂ:@otg%%%%%%%%%gf@% ?6 ot Cs ‘%‘él{% ,

dact i ndmyMamnialiay hast ¢ejls abichsempeisad for bxmessipgithe regrimbimantyntibodiesinelude

ant hr anycj 0 ' k O 2 LSt

Tl et GhinbseHanter 96y SEHO byt Bug St S0 oo NA il BIna 481200

conj ugat ecklls ondiSP2xgzlls. Adynatively roe camuse ahosy ell engingcred thuproducaglycosoteins

cal i cheam ¢j ns t ansi ; istatins, a derivat. v 5.4 hereof. An

oxam o o MmalTR BREADER RAth BHERE KRl v B i or Mh ok T ines i 'L PP

( Myl ot ar gamibodiystah bépedated. for@xhmplen giscoragindeeedyeast aelblied, including Piohidj es of

the inyention using |Jinker technolo avai lL.able.in the arf. .Exanpl es of

e lS e a8 Pariyddd ot K S o i S5 B B Brael” RRnintbaiens & Sakch VR 1 pocy

i ncl ude, bdsévisae er Kinlyvdromydee thctis) sedfpcieampREP 129 Mi72B1 (Glycofi)SHieahsbodibssul f i des

and 10 pepti de-containi.ng, | i nkers. | i r can be chosen that .is, for

oA e B PR b Rbde e sal Bhes i roieratls Sipubat il et ronr ¢ ment

or susceghﬂ dek@ibe®inCW O0GWS 7002 (Gm’eﬂé\&ﬁ&QSAntMi&s&%pﬁb’dﬁf:ﬁaﬁﬁﬁh 1tirirdfthe ent | al) |y

expressed,in tunor tissue such.as cathepsins (e.g. cal sins B, C D).

A o E et el Bt agrerind oftirns ety AP EIR et o ofishs SRl BetTsRs | or

c2:8(r)lj3 ugAgt i aglsl;Bset:DJqus;a@fauRé ﬁﬁibg@ﬁi?tgcgthé g:l?iﬁ:br&ﬁﬂh_ i.eAEtiliﬂﬁ:safesr@cogér'kzag Oﬁg'mge et al.,
V. ug i V.. Rev. : - . Trail, P.A et at., ncer

| mrunol . F%ﬁ?%‘éﬁ‘!‘ﬂa&?%! ?‘F"'li‘éfwji@‘,“%m,e“‘?%s Cancer Cell 3:207-212;

Allen, T.M, 2002 Nat. Rev. Cancer 2:750-763; Pastan, 1. and Kreitnman, R

J., 2002 Curr. Opin. Investig. Drugs 3:1089-1091; Senter, P.D. and Springer,
C.J., 2001 AdVmmyngepniygates Rev. 53:247-264. 20 Antibodies of the present

i nvention al sqnaRGthdrasseeihéGdsest ilvenfor RatLRAM! Anie hTSOF ARBobP or gENEr at e
cyt ot oxi c_radi opharnmaceuticals, also referred to as radi oi fmunoconj ugat es.

ExanpP@s &eementithersef, conjugatedito p dheraprutic raciefy tuchoas Qs adsugsi. B8 di es for
e, 9 90kl o SLRBULLGA Lyl MR o B, |7 L0 L
radi oi muficonneepaivgatess dmaumegonjugstesthatringlyde one pr mevesiiglaxins are referred to

as "immunotoxins." A cytotoxin or cytotoxic agent includes any agent that is detrimental to

(e.g., kills) cells. Examples include taxon, cytochalasin B, gramicidin D, ethidium bromide,

25 emetine, mitomycin, ctoposide, tenoposide, vincristine, vinblastine, t. colchicin, doxorubicin,
daunorubicin, dihydroxy anthracin dione, mitoxantrone, mithramycin, actinomycin D, | -
dehydrotestosterone, glucocorticoids, procaine, tetracaine, lidocaine, propranolol, and
puromycin and analogs or homologs thereof. Therapeutic agents also include, for example,
antimetabolites (e.g., methotrexate, 6-mercaptopurine, 6-thioguanine, cytarabine, 5-

30 fluorouracil decarbazine), ablating agents (e.g., mechlorethamine, thioepa chloraxnbucil,
meiphalan, carmustine (BSNU) and lomustine (CCNU), cyclothosphamide, busulfan,
dibromomannitol, streptozotocin, mitomycin C, and cis-dichlorodiamine platinum (II) (DDP)

cisplatin, anthracyclines (e.g., daunorubicin (formerly daunomycin) and doxorubicin),
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25 of radi oi mmunoconjugates are comrercially avail able, including ZevalinT
(DEC Pharnmaceutical s) and Bexxar (Corixa Pharnmaceuticals), and simlar
nmet hods can be used to prepare radioi munoconjugates using the antibodies

of the invgathewsie antibody conjugates of the inventionesaghdtsessed to
nmodi fy a given birological response, and the drug noiety 1s not to be

construed as limted to classical chem cal 30 therapeutic agents. For

exanpl e, the. dr ety may, be protein. or . pol ypepti de possessing a
eI Lt 2 S A T R T O
enzynat i cailthrymegdi (AMC))} ndianti-ntitotia agdnisde.b ), aigomistine akbviakléstineich as abrin,
ricin A pseu nas exotoxin, or diphtheria kB toxin, protein such as tunor
necrosi s fact %@F*ﬂﬁ%ﬁ‘f@%ﬁ%c f",tgxﬁ'?s 2, gan by °°f‘5’§b‘8‘i§’e?"r?88l?‘?diyé’?§’°such as,
ggf V%nggin/eeonéig% Lﬂghgg%s%w?{f’g@{mwé igins, miy'll';dnb'rl?!:s"z)ng a%lﬂ.;‘lrtii_l[rlg,&;hh ida'i\&ti(lt'lflsl L-2"),
) ] . I nter] eukin- "1 L-6"), ranul ocyte
macr ophagiereeh 6ﬁ§xagfenlﬁﬁﬁp ichpamigan itibedy goniuggte )S,wmgrem!me'y@aé%co| ony
stinmul at i (\ylbBaGIRY: Wyefi-Ayrst)., or other growth factors. Techniques for
conjugating such therapeutic noiety to antibodies are well known, see,
e.g., Amon et (@totoxinggdn e Fepugzted e aiibediesof tiy inyentiom Being Waker isghnologly ugs | n

Cancer 5 JRfLAON the drd ENBRR a ' | i Relsfeld et
al. (eds.), p&d Zﬂfs- 55 (AﬁaﬁleferﬁBseg?ﬁﬁ?gé b%%%@&é@?%ﬁ%%%eﬁ? XIE'?(% ,
Y

" Ant i bodi antibgdyinaedesiat aeenoy limited tochydrazenes.dhtiocthers psteest figelfigesaadd Ed. ) ,
Robi n E(g 3 y&é{;ﬂi@é—cm‘ﬁqﬁﬁ ﬁnke{&pg[\ R canbd %%ﬁh%a% ﬂ?%&alrplﬂl@,%uscl'&%?%?éo Thor pe,

"Ant i rriers Cytot oxi ¢ Agents ncer erapy: eview', in
Monoc| onatleaxpgs tydaw pH wighin thejlyspssgriat edmpartohed or sisseptibigtpicleavage bns, Pi nchera et

al . (eds. - () T i t - LT

Prospect i %/rgte%gs’fﬁ% #ég)rt%g% tl cé@saély %ﬁ"%?%ﬁigﬁglﬁ sﬁﬁf é&gﬁgﬁk} [ﬁ( ncer

Ther apy", cathepsiaBdl.dNal Anti bodi es For Cancer Detection And Therapy,

Bal dwin et al. . . 303- 27 pe et al.,
"The Preparat iFggﬁiﬁg)d&E%gogxoggpéggé@hﬁﬂg@ @ngﬁd?'? g%e%%ﬁgrt& ?‘Elh(}%%ﬁﬁ%gat es",

| nmund$ . Rerapeutic 6gents19aBBodies 8&) alsol%itdi G peali, 2003 Adv.Eoug Beliv. Rewrfiot 198+ aspect ,
the presepnt.. i iqn, f Lspecific L egul EPri Si-n n anti-
ATSLP ant P50y &4 A Caier BB, tfine 50 280 £ BRI G300 (00t ¢ e
I nvent i onCancerr Cedirdt:207e212hA Heh, M p 2002 Nan RelvhEanead 2:750aT63bRasthay I wad | zed or

| i nked to,anoth f tional .2 | ecul e, apot h eptide or protein
(e.g., an eﬂﬂ’?"i%ﬁ g@bg)ﬁ‘[ﬁ‘ apf‘bg‘f’(ga'fgoﬁ“ﬁs Pé@%%m?rl) ?%er?%gﬁgﬁt§péln§erbi specific
mol ecul e Chakodli AddsDhug Bdlivl RS 53:24w26k. f f erent binding sites or target

nol ecuyl es. The anpti.bo of the invention may i.n fact be.derivati zed or
oD o o AT adiEs G e ReeSoBin oA 145 (A DR RPTIRRD & & PEATER IR gptope 1

mul ti - spegdntlate chRtRTLthdiSpHaRAiceltioard, 41 rRfred toha Radividmudbdonfigaes. bi nding sites

and/or t et npl.ecul es; .such nulti-specifi nmol ecul es are_al so
aﬁ:?amples of radioact:sve isotopes that can be Eon_(]:ugateg to anti%ocﬂes f%r use diagnostically

"1, yttriumgo, and

or therapeutically include, but are not limited to, iodine' ', indium
lutetium'”’. Method for preparing radioimmunconjugates are established in the art. Examples
25  of radioimmunoconjugates are commercially available, including Zevalin™ (DEC
Pharmaceuticals) and Bexxar™ (Corixa Pharmaceuticals), and similar methods can be used
to prepare radioimmunoconjugates using the antibodies of the invention.
The antibody conjugates of the invention can be used to modify a given biological
response, and the drug moiety is not to be construed as limited to classical chemical
30 therapeutic agents. For example, the drug moiety may be a protein or polypeptide possessing
a desired biological activity. Such proteins may include, for example, an enzymatically active
toxin, or active fragment thereof, such as abrin, ricin A, pseudomonas exotoxin, or diphtheria
toxin; a protein such as tumor necrosis factor or interferon-y; or, biological response

modifiers such as, for example, lymphokines, interleukin-1 ("IL-1"), interleukin-2 ("IL-2"),
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25 intended to be enconpassed by the term "bispecific nolecul e" as used
herein. To create a bispecific nolecule of the invention, an anti body of
the invention can be functionally Iinked (e.g., by chem cal coupling,

genetic fu oval ent associ ati on or otherw se) t re other
bi ndi ng rmﬁ)ggi&%@?ﬁguch as anot her anti body, anti body f?%gﬂrrgzr? ,mo;l)%gtide or

bi nding mnetic, such that a bispecific nolecule results. 30 Accordingly,
the present jnventjon includes bispecific nolecules_conprising at |east one
first bi nmt%ijlrﬁeb-géi‘ﬁr@tg?"fl Y‘ﬁ?@ﬁ'&'&ﬁa%lmyéé'sw&fﬂﬂs fagtos ‘iél}ﬂ flcity for a
second t ag@fllocy@doldhy StimbRiineRkolP{"6-CSFE of SR o fitRdrs.epi tope is an Fc
receptor,ée.g. hu_n(g‘g FcyR %CD64d) or g_hun_an Fca_receptor (CD89).
Therefore, t helschuigyesifenfoniygatingsuchiherppsutiq meietrde antipodies are aysHkneW b ndi ng

both to Fsee,FsF.)%,Tm& e&:Fm&&m&mfﬁimesqur@.ﬁhﬁﬁo&g&tr@ OfDlgs INBIeGY €S, 39 WO
2007/ 096149 / EP2007] 001506 _macro(%gages or %o_ nmor phonucl ear cells

(PMNs) §  afberery”iin Mpspcleral Antibadigsnd; Gagess Therppy, Reisteldetia). fessdi ip 243134 ecul es

target hT X | f - DRAEIDEIVeROE;
recept or - %lg? g't ]g(%se'gfﬁf E%Sg’rqjléé%tlnlgrﬂgﬁi '\?iﬁ{t{iﬁ&ésf;&q%sdﬂc h agélgﬁgg’ol@yc%:o(q)‘g?gedof an hTSLP

expr essi nirugdPalivery (2t Edb) Bpbiiequenh aleteds.); pp.1 62533 i(Marsal e £987) ( ADCC) ,

cyt oki ne SR frdbi . ' h?ﬁ’ n iti.onally, for the
i nventi onﬁiﬁélrsﬁh;gg%&[dﬁg‘iﬁl speﬁ:‘?ﬁ ?@Llﬁagg%{gﬁ{e@%ﬁggﬁru ?'s‘af)le{ggg#’ C’,"?t he nol ecul e
can f urt hivtonpelariali4atitsodiel '84dBinlagibahndQlirucal ApplicationspPiacherd étah (¢ds.).ap. ant i - Fc

bi ndi el fh ed ot Wi and . | 5 LP bi ndi.n cificity, Eok. exanpl e,

t he tﬁlgl’ dﬁﬁfﬁd& (Egdsi’pé\é‘ F‘@F'g’irhf“s‘msc%ﬁ‘ﬁéﬁ'é’ Pgoﬁp%:ﬁf '?(-)zn %Fltl:eé’a nte rac %r (EF)
portion, Radjolabededritibody i QdncertThefapyl's irt Momochuslf Aatibodi®s Por@laacer Deteetidnyed i n

cytotoxic,acty vit d.thereby.inc the.i es se _agaj nst the
target ce IAPS Hﬁmepﬂ gg@?’v—meeg ﬁ%ﬁ%dé'l)r’é’ﬁ t 3 (ﬁg@ﬁg‘l’;"‘%ﬂ‘l’ﬁ ?’%ﬁ@uf’@oﬂﬁ’%& gllrlt i body,

f unct i onal'TlerPrépacatipn Ahd Egtosoxic RropettidsiQfantibddyaToxin Qorgugatesd, Iginue). Revl,ecul e,
e.g., an ?‘Pu&% 8%%)61 receptor, and thereby results in an enhancenent of
the effect™ (é ’ndi ng determ nants for the Fc receptor or target cell
antigeas. 15 The "anti-enhancenment factor portion" can bind an Fc receptor or
a target cell antigen. ternatively, the anti-enhancenent factor portion
coul d bind to BHPeEliEimalecties; i s different fromthe entity to which the
first and secandndthétdbprgt, dRgedskitinveh@sh firirds bifpReifRpRIRRSs chhprishipidn
enhancenent , Eﬁior ortion_can bind E % totoxic T-cell] d(e.gliﬂ_by CDh2, CD3,
cDg, CD2ganti-gHLY eytivady, opafigmet tstarb ! theiRykatione A anfibedy,af hy ipkention, 5

i ncr easedor dMApEIhiNERP PHSnsdhera&dodan Bt dériVatidedlof Riked @b hnothek FurRfiéhag Mbodi nENt ,
t he bispecific nolecules of the invention conprise as a blndln% specificity

at |ed8t BREcUnEgGagtherRePtids ARIAUUD (8- franaigrrAntibedyr digand fordregepion)o e. g., an

Fab,  Fabgenefatedbispecifit Ynolddledhat bindd B af Radt Bvd differtRCoifdihg S1R6¥r R4t al so be a
light charn or heavy chain dinmer, or any mninal fragnment thereof such as a

Fv or a sMalsrdesiibg antibediseftheinvension may i fgede derivatized or linked to more than

one other functional molecule to generate multi-specific molecules that bind to more than two

different binding sites and/or target molecules; such multi-specific molecules are also

25  intended to be encompassed by the term "bispecific molecule" as used herein. To create a
bispecific molecule of the invention, an antibody of the invention can be functionally linked
(e.g., by chemical coupling, genetic fusion, noncovalent association or otherwise) to one or
more other binding molecules, such as another antibody, antibody fragment, peptide or
binding mimetic, such that a bispecific molecule results.

30 Accordingly, the present invention includes bispecific molecules comprising at least
one first binding specificity for hTSLP and a second binding specificity for a second target
epitope. For example, the second target epitope is an Fc receptor, e.g., human FcyRIl (CD64)
or a human Fca receptor (CD89). Therefore, the invention includes bispecific molecules

capable of binding both to FcyR, FcaR or FceR expressing effector cells (e.g., monocytes,
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25 in Ladner et at. U S. Patent No. 4,946,778, the contents of which is
expressly incorporated by reference. In one enbodi nent, the binding
specificity for an Fcy receptor is provided by a nonoclonal antibody, the
bi ndi ng of not bl ocked by human |nnunoglobull hgﬁ@ As used
her ei n, gmgﬁr@%ﬁgG receptor” refers to any of the ei gﬁm&z chét)l150 genes
Iocated 30 on chronosone 1. These genes encode a total of twelve

oo A eahes ey boRsyA et TR Mo v SR (e
anot her EMQbiﬁpdm‘c rhé'la:ul'_dﬂargaﬁ?SLDéxﬂr&suﬁ%MImmb@hcélfinﬁI&hég\ér FEYRI . The
human FcyRl is a 72 Kk nol ;cule whi ch shows high affinity fqor npnoneric

| gG (108 Ieceriy-mgdiated krstyibere 1ueh apebpgemtosts of DR ERE expressipg slloct i on and

char act er m&ap&pe&deﬁwetmdaamcm&mm ngebg "é?ﬂokiﬁé‘?élé&@é’ 'oﬁ‘%enéfaﬁoﬁi@ﬁcr i bed by
Fanger et at. 1n PCT Publication WO 88/00052 and in tent No

4,954, 617S“PFWéldFé%lehl ngs of which are fully |ncorporat ed by reference
herein. These Amanw'f&%?@:noamwlmlapmgga cm‘c i¥ele is RiS)lpecifit, VR | | at
a site which is distinct fromth of e ‘receptor and,

t hus, t hemelepileginfyrthes lnvbtdebltbtd@@ﬂlmmvﬁnmmadshtlblytoqnmmF@Ibamngal | evel s of

o, 32 oSS e GRSy, Sor il e N RAD A =5

avai | abl ecould rantant-eAhaacénem fafgppéER)lpbltnon,e 8ol m@mulm:clﬁﬂi@ﬂs tdacedmicon No.

HB946 t E en L bod humani zed
form (?)? rrgr?%s: o‘r;f?il ?d:ﬁ??tgﬁgﬂ ﬂ;yl{i’%ﬁfﬁ&%’y ‘%8&’%?‘5 |€'ﬁets ongﬂ gc,l%icli‘r%ta@'i’eri zation
of the H2fargehtallbBlb/” ant:—enlmcemdneﬁcuonp@mz'mauid be atRadﬁbod;t, fmﬂct:qnalLﬁﬁiBod]y | nmunol
155 (10): -4996- 50 icati pn WO 94/10332. The 1122 anti body

or oduc ng e pr e el R sl o8 iRt R g R op R B BBRRECL T on
under t hereﬂﬂsugmenmﬂceiﬂéﬁlﬂfﬁc cffectrodl tHe dindirngaleRaniasgs fon the®c rédeptod drl 77. | n

still oth rrents t he binding specificity for an Fc receptor is

provi ded §‘§ggﬁ° 2t i body that binds to a human | gA receptor, e.g., an

E?: alkpgabr eﬁeprlﬁr'aﬁtFaaﬂxﬁeﬁfﬁliﬁétor poftéon" bantihddh Ri:freabbtoﬁbr dafst mfanhgeﬁe to be
ocke uman, i n obulin | gA) . receptor"” is
e ondad ey Be BRG SemAtEment farht Sicdon shuld pind s an enebi et AfeBins o o,

chr omos oMirorh$he ehitySto ShRdh thefidsiundiRBedonid BiRdiag g)esmme%m&lpbeamipuev tHelanp! i ced

t ransmenbr i soforns of 55 tqQ 110 kDa I s .constitutively
expr essedeﬁﬂf'@a‘eh&fﬁﬁewme PHBH&&@E”““&%‘%‘H&&RYI é% &39? KR8 “Behi i c

gr anul ocytes, Chay, IOAM- Db diRiiRinlfcdeAithat FeBhils iR @R irbRhded Mmuit@sfonfas medi um
affinity ( 5 X 107 MML) for both | gAl and 1 gA2, which is increased upon
expos8fe tapinsiheirgrecelBuch as G CSF or GM CSF (Morton, H.C. et al., 1996

Critical Revi elW%né Hnlh&@iﬁi&f?'tﬂ&%sﬂe@ﬁc%cﬂl@%f thé ﬁUént:EE@ﬁh r‘:%Q%Ehf)ianEDnOd onal
antibodies, identified a 3, A77, % FcaR “out si de

the | gA | ﬂgggﬁg%@t rﬂ@ptr@e antlbody, or an antlbody fragment thereof mcludmg, €. g an Fab,
Fab', F(ab"),, Fv, or a single chain Fv. The antibody may also be a light chain or heavy chain

dimer, or any minimal fragment thereof such as a Fv or a single chain construct as described
25  in Ladner et al. U.S. Patent No. 4,946,778, the contents of which is expressly incorporated by
reference.
In one embodiment, the binding specificity for an Fcy receptor is provided by a
monoclonal antibody, the binding of which is not blocked by human immunoglobulin G
(IgG). As used herein, the term "IgG receptor” refers to any of the eight y-chain genes located
30 onchromosome 1. These genes encode a total of twelve transmembrane or soluble receptor
isoforms which are grouped into three Fy receptor classes: FcyRI (CD64), FeyRI(CD32), and
FeyRIII (CD 16). In another embodiment, the Fey receptor is a human high affinity FeyRI.
The human FcyRI is a 72 kDa molecule, which shows high affinity for monomeric 1gG (108 -
10° M.
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25 domai n, have been described (Monteiro, RC et al., 1992 J. |nmunol.
148:1764). FcaRl and FcyRl are trigger receptors for use in the bispecific
nol ecul es of the invention because they are expressed primarily on immune

effector c nonocytes, PM\s, macrophages an ' ells:
expressed at 2ﬁmz;@qqevel S (e g., 5,000-100,000 per cel %?ﬁﬁnlg'{g{)'}!({ogsrog

cytotoxic activities (e.g., ADCC, phagocytosis); nediate enhanced ant | gen 30

presentation of, anti ens i ncl udi n f-antigens, t to them O her
anti bodi es whi Il»f'i*F “8‘5?%‘&" oR ‘hééeﬁ?lg ﬁ‘&b?‘f‘f fhorglo gﬁapg@d&ﬁ afehe

i nvention dcs%hBedrByrFaﬁg’er esdm lli’iﬂ"UICPu%ﬂéhubh'WBW@@SHEE@EI'WSﬂl’at@@Nbedl es. The

bi specific nol ecul es of present invention can be prepared by conjugating

the consth®héht t*l?l‘?ﬂfh'ﬂgs %ﬁ)‘é‘!ﬁ?’f ar figllydacorporated byrefgregen herqip Ahgsey anti- hTSLP

bi ndi ng s pRGUokieS binl &San ébhowzfa@w 99&114& FEfRIIEPR 9&7\L}Qm§Q@tmemoﬂaheret hods
known |n the art. For exanple, each binding specificity o ‘éil”dirl? bi specific
%ata@ 3

nol eculPe @&hb'B@"@@Ffé}féhféﬂc@@ﬁaF‘hﬂwP)Fh?i"n'd“‘i'%ﬁ neidipckedhs anot her .
Wien the binaghiscal &9@19 bf Ig@ SheétificHnfi- thﬂtaﬁhﬁb%heg bisdt@Rh {h‘ijﬁﬁveﬁoﬂ aelngdyy Of

coupling or” cross-Ilinking ents can be used for coval ent COﬂj u ation.

Exanpl es @ rahb3% mAnis, rmgﬁla ity £97 ke bodernmpraducing ma 32 s ayeilabl
N- trob
succl n| the §m§ﬂ§4ﬁﬁy@% gg @ﬁ@oﬂ&?gs %\%és&;’on 19, %B#&Eb %Q %fh@} robenzoi c

aci d) (DT mal el m
N- succi ni wmlugdlmsmé 2hepanti-kby rebieptiot anftibedyds @ herhanize@RiDP) of nzondclosal Bitgmdy 22 ni i dyl

Kar povtky B Da1e Py a2 BiaRT ot BREHE Blibody Wil el b O

Nat | . Acath eti, 1993FAIBAuEE 4 85 (101X48¢4-5002tahd HET iPnblicatden Wito4#10382.Cihebed i n

Sei ence 2307 agkivigebl e vayelpned sgphentan Tibr AR Ghilins . 5505
Conj ugat i mgden gerdesigieation BADA2 @Hargd Hat the Sddessjonliot t‘lRB\lal'I?abI e fromPierce
Chem cal Co. 0 L n.the bindin f| cities ar nti bodi es,
Chey can be. colt i) atistiemperemin, ft KpmesaRaiig fenteaptet Bareehy e

Fagi on i mmd e T eamt hn A Wé‘ﬁé‘“ﬁ"“?lﬂ?"fﬁ“‘" e ae, e g o
exanpl e orl?g‘%'"ﬁr"f ?‘ci’g%sd}?f E‘B’&t“? E“nﬁ"%ﬁl &”ﬁ%ﬂwwm%‘ﬁm& ﬂﬁgigﬂ’gff@& ficities
can be energckadcdpfbmmmwrﬁahwmagﬁe pEdRERE sch gond (RRERDTHaRA on t he sane
host cell. This method is pa([%)l cul arly useful where the . bispecjfic nolecule

is a mAb shiomgsomeny- Thisgene ig V%"F!Ga‘f?di seveinl ltepgatively snbied gansmembmne oy ot ei n.

A bi speci fidofori®be534b 8 10 kDh TR aRNICIIHI) QQoﬁ‘sﬁﬂztlbayéxﬁédﬁﬂiﬁn chain nol ecul e
conprising one single chain anti boda and a bi nding determ nant, or a single

chai n %i s ROEPFHIeE/macEaPhRass< ot BRRM A geutpihibs sramHerstrs: ReYPRrtog-eflegtereci f i ¢

ol ecul es caRYopuRIBEs. P&Rathad Adibm a?fﬁﬁ]:y%'S'ighéW?'ﬁir BotngFdﬁHQéAz Vafidnagls for
preparing bispecific nolecules are describ exanple 1n U S. Patent

Nunber 5, #Geeassgiaponexposyog tagytokiqes puch as A6 @$iM-GSFgMangp k. et al., 1996
Critical Reviews in Immunology 116:423-440). Four FcaRI-specific monoclonal antibodies,

identified as A3, A59, A62 and A77, which bind FcaRl outside the IgA ligand binding
25  domain, have been described (Monteiro, R.C. et al., 1992 J. Immunol. 148:1764).

FcaRI and FcyRI are trigger receptors for use in the bispecific molecules of the
invention because they are expressed primarily on immune effector cells, e.g., monocytes,
PMNss, macrophages and dendritic cells; expressed at high levels (e.g., 5,000-100,000 per
cell); mediators of cytotoxic activities (e.g., ADCC, phagocytosis); mediate enhanced antigen

30  presentation of antigens, including self-antigens, targeted to them.

Other antibodies which can be employed in the bispecific molecules of the invention
are murine, chimeric and humanized monoclonal antibodies.

The bispecific molecules of the present invention can be prepared by conjugating the

constituent binding specificities, e.g., the anti-FcR and anti- hTSLP binding specificities,
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25 Nunmber 4,881, 175; U.S. Patent Nunmber 5,132,405; U.S. Patent Nunber
5,091,513; U.S. Patent Nunber 5,476,786; U.S. Patent Nunber 5,013,653; U S
Pat ent Nunber 5,258,498; and U. S. Patent Nunber 5,482,858. Binding of the
bi speci fi Cwm to their specific targets can be oA Te for
exanpl e, enzyne- (PI nEed | mmunosor bent assay (ELI SA), radi ol mrunoagéségy (REA),
FACS 30 anal ysis, bioassay (e.g., growth I nhibition), or Wstern Bl ot

assay. Each of fhese assays eral | cts the, nce. of .

o e DO ke ke f FAerRmelt Sioh Prbie SRRy SCREPSHCHS & 1 abel od
r eage Int ( ﬁiﬁgﬂ.ll:le aRd’h b%rghtdagdyéep&ﬁ?@i dntd theh %'B héhgedct@mﬁﬂ gnsthed. Whith eiedtfiddingmor

exanpl e, t he CR-anti1 bo exes . can e et ecte slng e.4g., an

enzyme- |u?ﬂ?‘é‘&°‘&ﬁft%6@§?"“5&‘ £ 3 driaty AffREpling R FIOR f@ewgﬂsf%gana{msed

speci fi cafolryodalead&njl@aﬁdﬁesﬂmplmﬂym@ﬁﬁr?g éﬁ&@ﬂﬁ%ﬁ@&@ﬂeﬁ%%ﬁ{o&ﬁrﬁﬂ@?/ 001506

conpl exes. Al ternatively, the co@ exes can be detected usi nﬁ of a

vari ety oN-syeqiimidyl-Sragetylhioacatate TAdxdpslithioblsRenivohenzigigrid4RTH
radi oact | % RhYlcfedifiGnRi (anﬂwwshdcm.ﬁdyltﬁ@ i) ongﬁééﬁnﬁ , for

exanpl e, ntraub; B., PrinCiples of di 0i mrunoassays event h Trai ni ng

Course o ns'#@mcsmugdﬂd-%mwnné@nﬁhﬂh@@lohme -bearbrto ety (nldfosﬁbdp@ﬂ {see Mar ch,
1986, whi Sg ggbﬁ QECA! AT BY, E\feﬁefﬁnﬁ% rl]fhﬁ %R)et alTWsSrﬁS'é AL A%D, | sot ope

can be det such means as the u ounter or a scintillation
count er obei. W&%&%{thgrla%h@ds inghide Ihmfudmgibsdm li’armll@ct%ﬁ Biebringllos. Mitti de

vari ey Oﬁo%tl'lgqgijrErmIH@P P64 dcfnkd %G enfifdlef Q) %sbfﬁn be enpl oyed

so long as thé resulting pol ypeptide i ficlude east ole” bindi ng region
whi ch is Inspeol. fIBE 267-28He. fﬂfaul@tmgﬁgsntem.SAS"ufca‘ndfsn@meQ(mtblava;lahlbf ol ds

i ncl ude t man i nmunogl obul i ns, or fragnents thereof
(such as f}ﬁose | sc g%agggq Bekford l*ﬂ'l)lherel n), and include immunogl obulins of

ot her ani mal sW¥ben tbsbm;hngk]mca'iolnps a:a\anmigadhsuthﬂyicmue ampgeted by 4Bfhgdnyp| e

heavy- chaj S gk hos n |fie came s, are of

par 11 cul apohatsr BER-FRm A B e B IRy SO ERRGFYS! dsand

f r agméht semh:dimmehdlnngm&cgiosaom&lﬁﬁﬂ to.odhtainl e eddapatiednf stlfigdeyl sdsidubsed in t he
art. In og)e aﬁgg& the invention pertains to generating non-imrunogl obulin
based 20 Shff - RIOF 1,COR8259 1 inogl obul i n scaffol ds onto whi ch CDRs of

t he inventi on Klematieely,Hoti Birding ipacificitiey cah bk m@daﬂnmerﬁamaoait&huﬁl n frameworks

and scaffol ds be enpl oy | ong.as t reglon
Specific PR Iand SeyBR AP iame TRl MBS BB s gne e
" pol ypept l'nebes.ﬁech&hﬂgm&btxaﬁgstmm%ﬁ iFab RFEENNG ligaEd kb Knovvn non-

[ m*runggl obul i n. franmewor ks or caf [?ol ds_include, but are not_ |lim ted t o,
Adnectfns 25 (ff'-'r'?}‘rUH@E’t f‘rB'SP(’ Aje ofibe awsmor'eganwge%mrﬁ%lﬁﬁu M) ,

ankyrin (Mpeisink 3he g élf&'irﬁantlﬁ&ly Al ibfildingélehiBAdt 202 R )sing RUNRih Bispetifid odi es
(Domantis, Ltd (Canbridge, MA) and Abl ynx
molecule compnsmg two bmdmg determinants. Bispecific molecules may comprise at least
two single chain molecules. Methods for preparing bispecific molecules are described for
example in U.S. Patent Number 5,260,203; U_S. Patent Number 5,455,030; U.S. Patent
25  Number 4,881,175; U.S. Patent Number 5,132,405; U.S. Patent Number 5,091,513; U.S.
Patent Number 5,476,786; U.S. Patent Number 5,013,653; U.S. Patent Number 5,258,498;
and U.S, Patent Number 5,482,858.
Binding of the bispecific molecules to their specific targets can be confirmed by, for
example, enzyme-linked immunosorbent assay (ELISA), radioimmunoassay (REA), FACS
30 analysis, bioassay (e.g., growth inhibition), or Western Blot assay. Each of these assays
generally detects the presence of protein-antibody complexes of particular interest by
employing a labeled reagent {e.g., an antibody) specific for the complex of interest. For
example, the FcR-antibody complexes can be detected using e.g., an enzyme-linked antibody

or antibody fragment which recognizes and specifically binds to the antibody-FcR
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nv (Zw j naarde, Belgium), lipocalin (Anticalin) (Pieris Proteolab AG
Frei sing, Germany), small nodul ar i nmuno-pharmaceuticals (Trubion
Pharmaceuticals Inc., Seattle, WA, maxybodies (Avidia, Inc. (Muntain

View, CA)) I.N,A (Affi body AG Sweden) and 30 affi§,' FRsg" ystal lin
or ubi qui tiwn b?%@lﬁptgPr oteins GwbH, Halle, Germany). (i éﬁg{r)\%ctl nsog-

Conmpound Ther apeutics The adnectin scaffolds are based on fibronectin type
11 domain . 0., .4 he tent nmodul e of, the fibronectin type 1(10 Fn3

dores ) - IEotFts AN A, e s RHiOReS et Red gy o s BEer Mt 2.40

PCT/ EP200 fhidOrddagiays. Sotmbmple; tha antibody¢anibe aadivadiivaly 4 labélatardaisedian t wo bet a
sheets, which thensel ack.agai nst .~ each other to formthe core of the
protein, W&'TWP‘F@W’X@%QF%P@%’H@ sw(em%éo{}gmf‘é’%ﬁﬂg{s) whi ch connect the
betﬁ Ist ramdsiommﬁﬁaésg}et S@?ntﬁl‘ldaiﬁhgcsmﬁél@ﬂ?.adﬂil @@eﬂssa%whﬁiqaﬁem% | east th hree
suc ops, at eagh . e 0 eta sheet sandw ch, ere_the edge is the
bounda(r?’y %ﬂ&a ge 0%%3&?*’65&%@%&[“6%%%“ hlére&r?r@emrsw)-ﬁwﬁs‘éoaﬁé‘tea
strands. (dofapb cahlise détkBted by ARAMcahdis ARAGE b Pésuffdr Skindhistonotntr an

i mmunogl obul i n, al though the overall fold is closely related to that of the
smal | est buAderdRgEPdt | body fragnent, the variable region of the heavy
chain, which conprises the entire antigen recognition unit in canel and

| lama 10 | gG Because of this structure, the non-imunogl obulin antibody

m m cs anti genNen-FomuepglobubimSeatiolds ¢ hat are sinilar in nature and affinity

to thage of ankiaaclfse oFafRRdsGRAbISAABaNEwoNS Blhchfioids LABA T andori zati on

and shuffling strategy’in vitro that Ts sim e process of affinity
mat ur at i osmployedso;longcks dhe resultingpolypaptids includey a teasttong binding degiarl whidh iss can be
used as ' | e .car pl aced
w th Cors ISP orte HAR! Rolcll® Sh el SOHAAT ol FeliBL B2 8 i Mbcii®s bEP
Ankyrin - hivoareiowhmoglBbulinear fraginents theteofsurhyas thosdodissdated elsavdierschepmingt ei ns wit h
ankyrin derj.: I I ds_ f.or..beari vari abl e regions
whi ch can%%’“ﬁgg{iﬁﬁlﬁlgﬁgﬁ'ﬁﬁ‘ﬁgﬁ?%aﬁ ﬁ%zrr;’;eegltegtp garfegr%tflg .ﬁa%nﬂm?%mﬁﬁﬁ? P epeat
nodul d5i s SmgBdheawy-ctainantibbdis|syghosithode identifed it canglids aré vbpamtidular racredtire|
oo o e N B O e LS A B R Y P T 2
derived f develapad by thbsekidladiin the @dnt ai ni ng protein such as LRP-1. These 25
dormai ns are used by nature for protein-protein interactions and in human
over 250 proteins are structurally based on A-domains. Aviners consist of a
nunber of diffErodBhsped; the iveition peRaion® génefaling Apn-irhmltRglobulin Batedi0 aci d

K RS WAl e SR Ll Sar b DL erlee L3 0et [ gen usi ng
200500485 prrfted "Kinodd TR GA-imafdnoglobulin frameworks and scaffolds may be employed,
as long as they comprise a binding region specific for the target protein. Such compounds are
known herein as “polypeptides comprising a target-specific binding region”. Known non-
immunoglobulin frameworks or scaffolds include, but are not limited to, Adnectins
25  (fibronectin) (Compound Therapeutics, Inc., Waltham, MA), ankyrin (Molecular Partners
AG, Zurich, Switzerland), domain antibodies (Domantis, Ltd (Cambridge, MA) and Ablynx
nv (Zwijnaarde, Belgium)), lipocalin (Anticalin) (Pieris Proteolab AG, Freising, Germany),
small modular immuno-pharmaceuticals (Trubion Pharmaceuticals Inc., Seattle, WA),
maxybodies (Avidia, Inc. (Mountain View, CA)), Protein A (Affibody AG, Sweden) and
30 affilin (gamma-crystallin or ubiquitin) (Scil Proteins GmbH, Halle, Germany).

(i) Adnectins — Compound Therapeutics

The adnectin scaffolds are based on fibronectin type [1l domain (e.g., the tenth

module of the fibronectin type 111 (10 Fn3 domain). The fibronectin type I1I domain has 7 or
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(vi) Protein A - Affibody Affibody(r) affinity Iigands are small, sinple
proteins conposed of a three-helix bundle based on the scaffold of one of
the 1 gG binding dormains of Protein AL Protein Ais a surface protein from

t he bacter | ococcus aureus. This scaffold do i of 44 WD
2007/ 09614 @th‘%@%ow 001506 58 anino acids, 13 of ﬁ%@?@’“ﬁﬁ%om zed to

generate Affibody(r) libraries with a |arge nunber of ligand variants (See

e.g., US 5 831, 012) Affl bo r) nmolecules mmc antibodjes,  they have a
mol ecul ar 8 b gands,phigh beigen proheta shentss achithempselyps Pask 284St hodi es,

which is daeR othbto fbrh tﬁ@bér@ oPihe piotei® AR furthérZBntainth@ 16403 Hralpsisits CORs)
Afflbody(r% nol ecules is 5 simlar to that of an antibody. (IV) Anticalins -
€

Pi eri s Anvhighrenqegtthe @Pé“ﬂ?@dﬂé%cb otherand apresgiveyt expesed.orhsesare atileast threpr ot eoLab

AG. They arg |009§5tlex&¢ed§5 QmébRQ%Lt' sAdwiéh, whd.%we%gé.sqr.@mnaﬁ rySfe! and
robust proteins that are usually 10 involved in t siol ogical transport

or st of agprotsin WWW@MMW%@F&QMM#&H@M@M5&11§r?qb§IJnds Several natural
| i pocalins occur in human tissues or body |iquids. The protein architecture
i's rem niscent of imunoglobulins, with hypervariable | oops on top of a
rigid frameworkese-fiwenestin-basad scaffoldniare nol anfimawnegiclmlinsalbpughtthe @veraélconbi nant

15 Tt agmep; Jokeﬁ?‘r‘e‘faltécﬂg it angé’émzi?ﬁg‘t‘}ué{'&w:?al §ﬂtﬁ>g*l frﬁ’@héﬁ["iﬁé aﬂiﬁ DRida W th 160

to 180 am no aci resi dues, a-single
i nunogl obfithe heady cleim whiéheompuse@ﬂmcfenum ahtcgnpsqcogdmmmkemdpnd Handi ndi ng

pocke 1909 str ctural I.Clt nd .t ol era vari ety of
si de i?’lal ﬁs@mﬁfﬁﬁmﬁ fsﬁ tH “°“'WTJJ§‘°§' "h?(?" }\{ O?Hé'bre" sa Z’"gﬁﬂ% etary
process i mpsrdesrthattarermmm mpaﬁszfﬂimbad thioa¢ gfxintibioadiesc L’Ihe& scdffolddichii be ent
shape with haff| and ecificity. .One pgrotein of ocal i famly,
Che” i 11 gt it 95 Pt papB R Rline ey e Beisming e weBReRs ol ¢
ggvel ;)p ?minn?inhm&ubyogmmag@? it ivhg. tr?ngse ﬁF@na{tin{bawa éﬁfm&i gﬁl?g&&aﬁpl( e ;)f a
pat ent _appl.ic n ,descr.i bi anticalips" js Vi
At scafifs wcse BR Ao ERipR ol e idreufeien B eplaSed it CBR TR WG oBbul 1 n
prot eifs wdngsandid cltaimggevhdigher specific affinities towards proteins and

smal | nol ecul es. New Affilin TM nol ecul es can be 30 very quickly sel ected
fromtwo libraries, each of which is based on a different human derived

scaffold prot thAnKyrfnl.Jmafgwlmaﬁﬁdg es do not show any structural honology to
I mmunogl obul in_ pr te| ns. Scil Proteins enploys two AffilinTm scaffolds, one

of whichis g RQlegy-is passd on usingpratgins Wi G%"EY@PQF“Wé'elP"éh@“ﬂﬂlﬁtaél n and the
other is scdffbidéfor béhring vafiblereibys wHicH @h B8 useB®rbidHing to different targets. The

20 ankyrin repeat moduie is a 33 amino acid polypeptide consisting of two anti-parallel a-helices
and a $-turn. Binding of the variable regions is mostly optimized by using ribosome display.

(iii) Maxybodies/Avimers - Avidia
Avimers are derived from natural A-domain containing protein such as LRP-1. These
25  domains are used by nature for protein-protein interactions and in human over 250 proteins
are structurally based on A-domains. Avimers consist of a number of different “A-domain”
monomers (2-10) linked via amino acid linkers. Avimers can be created that can bind to the
target antigen using the methodology described in, for example, 20040175756, 20050053973;
20050048512; and 20060008844
30
(vi) Protein A — Affibody
Affibody® affinity ligands are small, simple proteins composed of a three-helix
bundle based on the scaffold of one of the IgG-binding domains of Protein A. Protein A is a

surface protein from the bacterium Staphylococcus aureus. This scaffold domain consists of
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WO 2007/ 096149 PCT/ EP2007/ 001506 human scaffolds are very small, show high
tenperature stability and are al nost resistant to pH changes and denat uri ng
agents. This high stability is mainly due to the expanded beta sheet
structure teins. Exanples of gamma crystallin j ot ei ns
are descrigré)dztogtlﬁor“l’9 200104144 and exanpl es of "ubi qui tiﬁgﬁ?@gﬁ@#% eins are
described in 5 W2004106368. Pharnmaceuti cal conpositions |In another aspect,
the present invention ro_v'bdes a conposition, e.g a pharmaceuti cal

conposi ti éﬁ,af“t!'eﬁﬁléf,rl?‘ﬁgwbﬁ agsyrandogized i ganerals ASTiboRibraiea WitliBe di es, or
anti gen- bhﬁiﬁb@ﬁf!i%:ﬁd RAfidnts(BESd.g.t DSBBB1, 019 AFIRIP® Ashthiles MiRRlah@bdickor mul at ed
together with a pharnaceuti cal acceptabl e carrier. Such conpositions may

i ncl ude offey baven meJpgutas seeishholdt Kpa compared fg themalgcular weight efieatibodiesnt i bodi es)

or i MMUNOGARKYIR0GD200n spitd Bt shrlafl sﬁ@,!tﬁ‘&ﬁihcﬁﬁgé?&ofhﬁiﬂoﬂytﬁﬁﬁdl&ﬂles [for ~exanple,
a pharmaceutical conposition of the invention can conprise a conbination of

ant i bodi esimilar tojthgighecantibedyat es or bi specifics) that bind to different
epitopes on the target 15 antigen or that have conplenentary activities.
Phar maceuti cal conpositions of the invention also can be adm nistered in
conbi nat i on t h@) Aptisalins ePierisonbi ned with ot her agents. For exanple, the
conbi nation ther i nt.i-_ hTSLPy.antybody 0f ~the present

i nvention conbg'r‘l%g“%@fﬁggéogﬁée%g%eﬁﬁ%& yott'%ceorm Pt lla'F rl'sn?rlogfﬁfx’r% ;‘o?y (faeaﬁ :
Exanpl es dériviet oadpotalins,ageidespreat gioup afsniad aud edbust protéincthadaraasualyn t her apy

are degcribed in greater defail belowin e segtion.on use f the

antib gi eé"‘%g'e# Wetﬁ‘fﬁ{y 'ﬁ[olggﬁ{“a,&gp%c’éﬁgﬁaﬁ 8?%}’“"6%%&'&%% 'E%ﬂ?‘fbge accept abl e
carrier" compantds Seweyal amdrahlipocsliris\oeadr $n huntinsiseesordiodytiguids. coat i ngs,

anti bacterial and antifungal agents, isotonic and absorption del aying
agents, and the like that are physiologically conpatible. The carrier should
be 25I sui t abl g’rﬁe(p’r?tbﬁtagc&ueﬂﬂ‘d’ %mﬁﬁﬁ%&ﬁﬂdﬁmuhlgibglosﬂhﬁmiﬂﬂbﬂid&arifﬂé bﬁlss;ar al,
spinal or epidermal,  admnisiration (e.qg.,. . nj.ection or infusion).
Popondi ng OB IPPOLE FELEbeSionk, oA P PR i ARbAEes oy et sHipmAAn: | o

anti bady, fragfidhis) (ipstaliOfe codiposeEdTaGinglepolypbtide biain WRY 1 6Fto080 aihol aBida
material to, profect the conmpoynd fromjthe action of acids and ot her natural
condi t i on&stduey beipgipst marginpllybigeer than a singls impunogépbelin domaitnaceut i cal
conmpounds of the invention may include one or nore pharmaceutically
acceptabl e salts. A "pharmaceutically acceptable salt” refers to a salt that
retains the debieseteffpwlenpscuhichymakes pp fhebindingpogket. shawssapdaed and does not

i npart anxtmeamﬂ‘gﬁsﬁﬁg Zn@ Y15 Qe OBV SRty Sifside ehatns PRELIRIRE sitel38h BRsbe- M, et al .,
1977 J. Pharr. Sci. 66:1-19) Exanpl es of such salts include acid addition

sal t s 28ndreshaped Maurepristary propess inpriler to FRapaNIZS Preseribed target wpleralsy 96149
PCT/ EPZOOE(&%?QQW with high affinity and specificity.

One protein of lipocalin family, the bilin-binding protein (BBP) of Pieris Brassicae
has been used to develop anticalins by mutagenizing the set of four loops. One example of a
25  patent application describing "anticalins” is PCT WO 199916873,

(vi) Affilin — Scil Proteins
Affilin™ molecules are small non-immunoglobulin proteins which are designed for
specific affinities towards proteins and small molecules. New Affilin ™ molecules can be
30  very quickly selected from two libraries, each of which is based on a different human derived
scaffold protein.
Affilin™ molecules do not show any structural hormology to immunoglobulin
proteins. Scil Proteins employs two Affilin™ scaffolds, one of which is gamma crystalline, a

human structural eye lens protein and the other is "ubiquitin” superfamily proteins. Both
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I ncl ude those derived from nontoxic inorganic acids, such as hydrochloric,
nitric, phosphoric, sulfuric, hydrobrom c, hydroiodic, phosphorous and the
like, as well as from nontoxic organic acids such as aliphatic nono- and

di - carboxylic acids, phenyl-substituted al kanoic acid kanoi c
acids, ar oW‘Qtzf’Q?%g‘g'f‘%ls, al i phatic and aromatic sul foni 0%50%5%15? e 5 like.
Base addition salts include those derived from al kaline earth netals, such
as sodium potassium nagnesium_ calciumand the like, as well as from
nont oxi c Bimpasraffoldsamreery gmalh shoyshigh \empgravesstahility agd arp alnostrigant to

N-net hy | ghiy ereb&Sind QbaBirREaR&R. Mhis hfgl&glabﬂl% is nfainfy NRNQURExPded beta
et hyl enedi am ne, procaine and the |ike. A'pharnaceutical conposition of the

i nvent i onshastssusterg of hePrRteing Examples e bgammacgryspailinealegivedgsotains are gpscribedyi dant .

Exanpl es pfwahayoReaYnE ERlrhlesE SRl -BreP Bl Aeissiitied @) Ude: water  sol uble
antioxi dants, such as ascorbic acid, cysteine hydrochloride, sodium

bi sul fat eWO28H 198368t abi sul fite, sodiumsulfite and the like; oil-soluble
anti oxi dants, such as ascorbyl palmtate, butylated hydroxyani sole (BHA),
butyl at ed hydroxytol uene (BHT), lecithin, propyl gallate, al pha-tocopherol,
and the |ike; Fhadnacedtihl compbsitionsg agents, such as citric acid, 15

et hyl enedi am ne | Ld. 1D sor bi .tartarj 1.d... phosphori c
acid, and the Plaﬁogﬁ r%%%’g%%é’gé%'ﬂ's‘gﬁf@) Oe\'l‘%aﬁgé'ﬁéosgﬁa’ %i%haq’l?g'g%gmécgrri ers

t hat may dmpesifibnrettainingtone or plumbinationidf maroclooaipotbotlies, s antigebbindingvent i on

i nclu wat er t hanol ol yol.s uch as | ycer ol r | ene gl ycol,

ol y ol 1 Bronge) ThSROR e eat R oo Rorfiarr okl B e Rifoatly

veget abl eacoeptshle canddr. aech cbmpasitizink mag ndlude preeqir alebbiastipmof (. stweros moglich as
ethyl ole . Proper. 20 fluidity can be najntaine r.exanple, by the use
of Lot i TREPRPRIRGS an iy uBep e op B RS o BRIERB e  cqui r od
particl e &iample| #plidi@ackatal edmpbsiipe bEthe hventidh darbyoniphice al6dmbsthatioi of f act ant s.
These congﬁigiéii 0615, may al so contgi n %d' uvag_t S‘klg] as preservatives, wetting
agent s, P (O ImynengacRBales gr bSResHED thal ‘83&?1' erep; SpIRRes PB e 8Hr esence of
M Cr 0p§ gasiitipébor TRit hi: codipledivhtaiestibigitd) by sterilization procedures, supra,
and by the inclusion of variqus %gti bacterial and ant.ifungal agents, for

exanpl e, par afdAmaceitisalaomPasikens of e inyentqgalio canps yiminjstgredin, | ke, 1t nay

al so be damibidBbethefipy, 1@, doabineDWRER bifierdgaiis. For Sdfmbledthe SoiEBhAtion HRdpy ™M
chloride, and the |1 ke into_the conpositions, In addition, prolonged

| . np | ons, ddi t
absor pt i offrdtclydsan aaf-dr Sk Bt ofthe Brresnt ventiop cambingd Wi BleAstMe about by
the i ncl ugth&an@infRifibicry Whne Exd@bRY ofth&aetié AJens tabcabe w3 il UM nuUM

nonost ear at e _and ggl atin. Pharnaceuti cal _Iz acceptabl e carriers include
steri P@ atpmbination terapy arsslessribed inpaqatar detatl below insthe pactien bugeeeidhe or t he

ext enpor Uxﬁeﬁt‘ﬂ%@ﬁ%m ) of sterile injectable solutions or dispersion.
The use of such media and agents for pharnaceutically active substances is

known in the a¥tusedhereipt”pharsateutically ageeptablosyrinyiieniudes anycind all solsendsat i s
I ncompat i fle Wb Hedid) Gostifigy EnAREAAARD i nEll HEAD ot A2 Gbsorption
delaying agents, and the like that are physiologically compatible. The carrier should be

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

30 The pharmaceutical compounds of the invention may include one or more
pharmaceutically acceptable salts. A "pharmaceutically acceptable salt" refers to a salt that
retains the desired biological activity of the parent compound and does not impart any
undesired toxicological effects (see €.g., Berge, S.M., et al., 1977 J. Pharm. Sci. 66:1-19).

Examples of such salts include acid addition salts and base addition salts. Acid addition salts '
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active compound, use thereof in the pharmaceutical conpositions of the
I nvention is contenplated. Supplenentary active conpounds can al so be
i ncorporated into the conpositions. Therapeutic conpositions typically must

be sterile a_r£d %tglﬁl'e under the conditions of 5 rranufaI;(L]]% Hofgh Sﬁg or age.

The COITDOSWPI g be fornmul ated as a solution, mcroenulsion, | posone
or other ordered structure suitable to high drug concentration. The carrier
can be a soI vent or %Lé ersi on nmedi um cont ai ni r.exanp wat er,

ethanol , PSlugothogerdsriv pentoxig inprgapigaci f;rsbiﬁ'ﬁsBg‘émﬂﬁ?f&"of‘““‘aﬁhf’si"i‘%\‘h d

pol yet hyl QiG] hy@Rbronad) ylrlofodid, KEOsphatb\i afidlthe fike, Qs well % bR hohtbgE eof . The
proper fluidity _can be nmintained, for exanple, the use of a coating 10

such as | 8EaRinAsds yeh asaliphaticmenea prddisarbppydic agidy, ptX I-spbstituted alkanoje i n t he

case of dhgae ﬁfdr&@ ABoic A¥ids, RforkRie aaﬁs §h&§hfaﬁ&$rﬁ%§matilc @m@&i%&ﬁ%ﬁé theONE can
i ncl ude i sotonlc agents, for exanple, sugars, polyalcohols such as

manni t 8| , like Basetadditionsalis insludenthase derivad from afkalinecearth etals, sush apsasiivmged
absor pt i Ogo:&fsmhhﬁ.a%ﬁusﬁﬁ.t @Ji&ﬁm ahﬁk &%u%@ﬂﬂ%%&??%%nﬁwﬁes Ref ncl uding

in the osit1on an agent ays absorption tor exa
rmnosteara&%&dﬂb?@y@ﬂdlfgeﬁhamm;Nmﬂsﬂﬁuqaﬂme; etjlesopratriee, slmlmc,l ons can be

prepared Byl Eslﬂhqﬂ"? g\fy!eﬂgdlngﬁea&May&ng@mgwgd in the required amount in an

appropriate ven one or a co naton of i ngredi ents enunerat ed
above, as r equﬂtpwmacﬁe(utitacmmdpds;tmwéﬂmllnmaﬁonmtsommiudludetarmahmeut'@elber ally,
dlsper I 0 a sterile
vehi cl g tﬁ&f &5@% ﬁéﬁg F%%"nggf‘g‘ %‘é"?ag Pt g%al?%a%c??atbhe adm e remu u‘rieeg'gtef her

i ngr edi ensdutfle antioxidards smhnmsmlﬂdaﬁm cadanechydtachlotide, sahmn(bisulﬂte,rsodhempomder S

pr epar at | BREaPAToRdtm SF paf i IF RUBD LSRRy eh T esdPr R Efar yi el o
a powder butjlateld hydto:tyausolb l(llgrmqi,l bandateal hyﬂroaymluaﬁktm{mnaélﬂﬂe propebiallmey edi ent
froma pre bﬁ? ‘H}" flltere %Iut i on thereo anount of active
i ngr edi enf™® &% ‘ihfg 7 308 et £ %‘“@%ﬁ"fsﬁ""{‘rﬁi‘é‘mcﬁ%t 25 produce a
si ngl @5 dosthglenddiabriine/tetrdacstiragidEDIA) sagnmp&aaﬁmlcme@mndmmmdmeﬁkeed and
the particul m)ﬁi?e Pf.a}lc,i]m ni stratlon The ano §1 ctive |n redi ent

whi ch can be g‘i[‘if?ﬂﬁp & g1 syjjpblR agueous and @P“?ﬁﬁf%‘ﬁf%ﬁ'e‘? abF‘BH cemploysdifithe qosage
formwill mﬂmadudaycd@.q:oemﬁs SRR ver@ibn Inbﬂde waEH ehhiAdL Polydls (slthiag oduces a
therapeutlc ef fect Gener %l{f"hom of re ercent, thls armunt wi ||

hun
range f r oBegsepropylene g&ff’ ylignegly ‘i‘ﬂét‘ ge)n upiahle miturey thereef; |

i ngr edi en{ege@Bleof19 RuckiR Wlivdoil, aRE injéctible ot—gmtz%ts s{ieh Béhl tlate. Propde” OM about 1
percent taq about 30 per.cent of active ingredient in conbination with a

phar a8 euflidity ¢ap bs spaipzingd, forexample,by thsuss gecaating matgdals, suchagjlesithiacht 0 provi de

the opti nuﬁln%ﬁer{aﬁ& JreRReqTRd pertidie: s:z@ml}@@zfs@@iedﬂﬂe?sdﬁsﬂg@?meusg&r exanpl e, a
singl e bolus may be adm ni stered, several divided doses may be adninistered

over ti mesusfacaps dose may be pr oportlonally reduced or increased 48 WO
2007/ 096149 PGiER (%%Bélgglqs% also contain adjuvants such as preservatives, wetting agents,

emulsifying agents and dispersing agents. Prevention of presence of microorganisms may be
25  ensured both by sterilization procedures, supra, and by the inclusion of various antibacterial
and antifungal agents, for example, paraben, chlorobutanol, phenot sorbic acid, and the like.
It may also be desirable to include isotonic agents, such as sugars, sodium chloride, and the
like into the compositions. In addition, prolonged absorption of the injectable pharmaceutical
form may be brought about by the inclusion of agents which delay absorption such as,
30  aluminum monostearate and gelatin.
Pharmaceutically acceptable carriers include sterile aqueous solutions or dispersions
and sterile powders for the extemporaneous preparation of sterile injectable solutions or
dispersion. The use of such media and agents for pharmaceutically active substances is

known in the art. Except insofar as any conventional media or agent is incompatible with the
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as indicated by the exigencies of the therapeutic situation. It is
especi al |y advantageous to fornulate parenteral conpositions in dosage unit
formfor ease of adnministration and uniformty of dosage. Dosage unit form

as used he n s to physically discrete units sui
zﬂ%ﬁ"gﬁgf’ 11&%‘1% 055) ?erm ned 5

dosages fo ects to be treated; each unit contains a prede
quantity of active conpound cal cul ated to produce the desired therapeutic

effect in association &t h_t he reqU| red pharmaceutical carrier. The
speci fi cafStisReerBRoupth st ihespEin the Rhampaseytical somppsitions OE e insntignds di ct at ed by

and di r eCédnfenthRR&N) Saglentihtdr) Sotihd b SiHEoURIRTaR 6156 bé McbipSraftld intb BR active conpound
and the particular therapeutic effect to be achieved, and the limtations

i nher ent  FYMROREORK:t of conpoundi ng such an active corrpound for the treatnent

of sensitivi tYI‘heFaQedti& cbﬂnﬁbéﬁh&‘ﬁ@Jp’i‘callfﬁ{ust%‘é@leme%ﬂ %bl@'ﬁn&gr thetondifbdsRedy. the
dosage ranges from about 0. 0007 and nore usually 0.01 to 5

my/ kg, 3 of WWS?HWEW@WPOF’@P“ eaodmfo@ asolution, njerogmdsiam/ kg body
wei ght, 11.6&6&9 of St &@érﬁ&"étmeﬁu@@f.tk&e E‘gﬁ 4 %gmwén )4g cQBQchaW ght or 10

ng/ kg body” wel ght or wt e range n exenpl ary treatnment
regi ne 155®vma¢ﬂthspan§wnme§tuﬂa@qnmmmguf@ epanplmewer @hnxael evlgpl(farwmampleks, once

every thr abie ?Rﬂl Lvery 3 nonths
or once e ?c\ﬁﬁtﬁ%yel&{é%é&m{#ﬁ&@%&%%%lg gl hgnr?"sa"h or )}r?dgﬁr}%%l hTSLP

ant i body nﬁxmrhsathemcvfeﬁhﬁ propdr flpiditgtsan bengaikigined,dyr exainplef by the u offig céainRody
weigh trafd Wlthth ant n | ven using
one 01[l %dcﬁg f i r1 53%'3‘ 'zaé'ﬁea}c’flutﬁeefequ'ec\flé’?vc Jur '\‘N@‘ gsefogglsge‘gmb%‘sages

]E hleln evgr gythb mfzmtrmgtshm mmﬁeas,es,tdne e 1::5!&&‘5150&1&&6‘1@, foe elyampis, gkgarsonce

ol | owe 0 t very.three wee ds, two or
nore monokf lﬁﬂ%ﬂrﬁgéﬁg‘ih a&*?%%g‘f’#"aff’f ﬁ%&ﬂlc g ecg‘BB?:si'tftﬁ“c?rgﬁ’ége ar e

adni ni st eﬁtedrpﬁomthﬁ_njwuslewompdths ¢dh tseaﬁ@:ghmboda@agﬁudlﬁg makh anti body

adm nistered falls w nd|caﬁed Ant i bod |s usual I'y

e ra
adni ni st ePERPOSHOMH ‘fﬁeb'l atfggﬁ%?:bégrg or £XMPI S NIBOYR AR dg5fatingosages can

be, fos exanplKerileigdctaple soTuEbRY cn begﬁba{-ed byhihstporaiiighfie Sdtivy e&ﬂﬂ)dﬁnd imterval s
can al so Re i rregul ar as indicated neasur i n&gﬂgood | evel s, of antibody to

the tar geth® ZFRUIrEEaMquRt in3@ appropriate solyeqt withpnepra inatipnof tgredientsyi ysted to

achi eve aerfinitfdiell 2B6¥d, BONuifANRLAOWERSY sidtilRitioARRIbofikratiOf GeReraly, and in sone
met hods ahout . 25- 300 g/m. 30 Alternatively, antibody can be adm nistered

as a sust ASPREYONS @renreRared by ipqomorasing theractivg fompopndsiato assterily yebigirthat

admi ni st r adnkd 4 Basit aggérg.e.dme&}same uer}éqlﬁfe@emenﬁymmeﬁty MR efnd?ited t hE
hal f-life of the anti in the patient. enera human anti bodi es show

t he | éhgedtove. HaﬂF-CPﬁefOéStel"lSIHOb’ﬂEE qs%wmwe srile injgstable soluipnsethe ¢
anti bodi eﬁm@&%ﬁ%&l&%@%@bﬂ%ﬁﬁg mdﬂb%zaﬁtﬁag?ny@ﬂqu{aheﬁwﬁmmﬁ o

adm ni stration can vary pen I Ng whet her e'treatnment 1S
2007/ 096 12odergd thpatige Ingredentplus any additlonal desired ingredient from a previously

sterile-filtered solution thereof.
The amount of active ingredient which can be combined with a carrier material to
25  produce a single dosage form will vary depending upon the subject being treated, and the
particular mode of administration. The amount of active ingredient which can be combined
with a carrier material to produce a single dosage form will generally be that amount of the
composition which produces a therapeutic effect. Generally, out of one hundred percent, this
amount will range from about 0.01 per cent to about ninety-nine percent of active ingredient,
30 from about 0.1 per cent to about 70 per cent, or from about 1 percent to about 30 percent of
active ingredient in combination with a pharmaceutically acceptable carrier.
Dosage regimens are adjusted to provide the optimum desired response (e.g., a
therapeutic response). For example, a single bolus may be administered, several divided

doses may be administered over time or the dose may be proportionally reduced or increased
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prophylactic or therapeutic. In prophylactic applications, a relatively |ow
dosage is admnistered at relatively infrequent intervals over a |ong
period of tinme. Sone patients continue to receive treatnment for the rest of
their liv h apeutic appl i cations, arelatlvely at

rel ativel i@gﬁh{pégﬁ ervals is sonetines required until ;)ér&lé%}ﬂedsj’s;ﬁgsggof t he

di sease 5 is reduced or termnated or until the patient shows partial or
conplete anelio n of ons of disease. Thereafter, the patient can
be admi m%st'éﬁ’"é‘ﬂedgb ‘(‘) &‘E%/ ‘iwg‘i'? thgrapgutic sipyafion, It ig gspgeially adyantagegys Phe acti ve

i ngr edi enfoﬁmbl&ebhﬁ%nt@ﬁﬁédﬁ%@iﬁbhsﬁﬂ|doﬁ@£%ﬂ§fo}m at2ailof afiRint@866dndi NVeENti on may
be varied so as to obtain an anmpunt of the active ingredient which 1is

ef f ect | veutifprtnpldpsage Haosaeaswiefarm pisaghbrrein gefers inphysisallyodiscaete uiitsi cul ar
patient, GAEPASIithG dosagd for i sOH) etetefbemd%&w.ﬁhceﬁhm% eeaamhﬁddng toxic to
the patient. The sél ect ed dosagie | evel w | upon variety of

phar a2 okgusatity of active eerapaund calenlated torpeodues 'ihv id@syeféfhetaneutpanfﬁeq:tcm ar

conposi ti R rgiﬁtra JolVZTaI M &ﬂc:ﬂ-ﬁﬁj o, Sajt or amde
t hereof, t elrlga}@ﬁuw qulhstrat |hon e'e%gmﬂ%atfoa?ﬁ)rﬁﬁ%sﬁsa i orf the rate
of excr et fooms offthe inventign aiechidtated bomd@hm@tly depindentemplicoinégire chivectefistist ofon of t he
t reat ment I d nation

w th the BaRNEcrpolAS and REPRERA: gl R Fl S alhibiT ardiid iy 1o, OO
gener al hmbéreit mnhd apyof compoeddiogbuchias wwy cafipdund fqrahe tmatmém oﬁgnsmmyt ed, and

i ke fectorsd“\;vg Is. known in the nedical arts. A "therapeutically effective
dosage ol 'TNVERY - hTSLP anti body of the invention can results in a
decrease in sd\‘oeadmnwstritmﬂioe‘dmtlhqdyme)dﬁsagmng'end:‘nbﬁeaheutjOJO(IOrle:qlm)ncy and

duration _20 of di SIS eri g or. reventijan |_npai r ment
or di sabi Wﬁg‘ﬁ Bdoore !s‘/ y@ﬂé’%ﬁﬁ%ﬂf ﬁe(!’f’?tg’ﬂay Xelég‘h‘g%rseixﬂ'[’)fﬁ% Tagf%cé“pr esent
i nventi onb«:mmnigﬂcgaaddjv weighte I etg/kpbody eveight, Aaigkg tady e®ight, 5 naglkg budgtweldht on usi ng

appr oci ot Oy R ¥ fishetr wilEn U5 e AE 0 TR E0 KR P SSOPAIREES  r at i on

W Y8 yentdilsdapdistatich aﬁepertw&k,dﬁw EVRE) th@SHtkkss ondd@Er§ Shred waeki] dncst r at i on
for anti bodies of the invent i ncl ude | ntravenous, intramuscul ar,

i nt r ader BT 1OHt Y52 PN AHIM ‘g'&‘b‘é‘(‘}fya%@B 5°"s°ﬁ'F?1%1‘fe%ﬂm’t‘}tt?lél‘"°“ T ent er al

routes of pagge mgﬁﬁehardramand-msemmﬂoey Bf/thé ﬁwaﬁtoh%mu’e 1 BE/MS by - welg® Phr ase
"parenteral_admnpistration” as used herein neans nodes of adm ni stratlon

ot her t haff THEKS Bpdy vwaight by Biteyenoysisdminisiration, Wi the antihody bejpe gpnesingon,  and
i ncl udes, o dripRUblIdwing 8cdingQBhedules: P MU veeldQol dpt BGABERCHEREvery thieaar teri al

i ntrathecal, intracapsular, intraorbital, intracardiac, intradernmal,
i nt r ag®ri MeRfBEEvery F*mmqeaeﬁéwfkg Bosly swpisht ersg dollosyed by tlimg/kgbody wrishar t i cul ar

subcapsul &ery thedhagachnoi d, intraspinal, epidural and intrastemal injection
and i nf usi on 50 WO 2007/ 096149 PCT/ EP2007/ 001506 Al t er nat i vel y, an
anti body of t He seme@pthpdsatwogr mase maneciing antibediepwith differsavbindieg al route, such

as a topi gRlificiiR HLdMRhisfed THiARALousI) Yh Whith BLThOdEhiAdr ath antiBSdyeX 2TP! €,

administered falls within the ranges indicated. Antibody is usually administered on multiple

25  occasions. Intervals between single dosages can be, for example, weekly, monthly, every
three months or yearly. Intervals can also be irregular as indicated by measuring blood levels
of antibody to the target antigen in the patient. In some methods, dosage is adjusted to
achieve a plasma antibody concentration of about 1-1000 pg/mi and in some methods about
25-300 pg/ml.

30 Altenatively, antibody can be administered as a sustained release formulation, in
which case less frequent administration is required. Dosage and frequency vary depending on
the half-life of the antibody in the patient. In general, human antibodies show the longest
haif-life, followed by humanized antibodies, chimeric antibodies, and nonhuman antibodies.

The dosage and frequency of administration can vary depending on whether the treatment is
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intranasally, orally, vaginally, rectally, sublingually or topically. The
active conpounds can be prepared with carriers that will protect the
conpound 5 against rapid release, such as a controlled rel ease fornul ati on,
i ncl udi ng |J transder mal patches, and nicroenc ivery
syst ens. g%@@‘%%ﬁ%l bi oconpati ble polynmers can be usedﬁ sucﬁﬁé

et hyl ene V|nyI acetate pol yanhydri des, polyglycolic acid, collagen,
polyorthoesters and polylactic acid. Many nethods for t he preparation of
such  f or FaPltaclner 'afrépwfelnﬂ’whﬂ?ﬂgén@wam IR BUYEY low §RseRe 8Kk [ 1 ed in the

art. See, adiiflistereddblefitiVad infqaehelintpvld GVet £LRNEPLRADE tikdeUSorkEpativds y Syst ens,
J. R Robinson, ed., Marcel Dekker, Inc. New Yor k, 1978. her a eutlc

Conposi t i eARNueIA resaive iragtatenk far teirosy of pheirdives &1 thenapqutic apRlisatignsi arelatieelar t . For
exanpl e, high i mmonmtrbﬁg @eauédnesmm&m ptbgefsﬁtthméw.eate on can

be admnisStere a ‘needl el ess hy g} derm<c I njec evi ce, such as the
devi ce$ sh@@dﬂcttrtpriemasd opynidhthe pagient sEvBRItinbe: compgaangdipratign 8 2, 335;

5,064, 413 53]4‘2], tlﬁ%@p@ known

i mpl ant s a(né“ ul egasﬁgr%g%ﬂglzﬁ'te%étwﬁ]??ﬁ)g?alﬁﬁ\lfen e, &?A@Fm\é}%ﬂb S. Patent
No. 4, 487, 603, Aatinl dbsaghlevels affthé nqbilva'mgazbieatsm tbe pharm’amhcni cqzmpqsntfom of

di spensi n ati Il at e; al ent 4. 48 94, which
shows a F"ﬁgFe géngurtve&oagl/ayiog%? O%Jg m%nl Ay arﬁou% canct“ve t"ﬁwgtfa Eﬁ% ski n;

U S. Pat ensteffbhwedq dbhity@ 38 de2fed Werapbutishespsnsa fm‘mchanﬂ:hlaﬂpatlcmf, carhgsitionnp f or

. 070 24T s B PREEH B Qo BF aeab e ol Bt APt 1o

conti nuouaepdﬁdj@odelvmxﬁyyf pHdnﬁacthét&ﬂhctM@mcﬂa,d#@%clﬁ:ﬁy:tjﬂhﬂ'tﬁhpm an osnotic
drug dellvr%% SYS glwspaw n lﬁh er co arlt mant and gls. Pat ent No.
4, 475, 196 TRIFRMsS reHne ! ?'T‘Ef“ P ?*’59/'5”["3 theieal Besoi®nt s are

i ncor por ab[&(gnhﬁft&lhﬁn,hbe ttmék ﬁﬁﬁﬁtﬁsﬂaﬁﬁﬂ]&hﬁ&ﬁ olftlﬂerenau ehtrl:b ipRttiedtascontpabndy er y
systens, and noqul es. are kno o those s ed i rt. ln certain
b0 menPanE SHISY RO Sl e=LFAE 8 SruEso Forbpun A let el e

f or muligit eth dombRBESH WitlPThe particslasdomipbsifidnd mel%y&d HR. agEQéx WeAMp | cBnditidi

bl ood-brain b BBB excl udes ghly hydrophjlic conpounds. To
ensure th&‘t"et"ﬁé"al‘hé'i‘ f edicalgrisieni ke B%‘ent fing ‘Fﬁ?éﬂt“l"&r"kﬁ fastoes welk BBB (i f
desi red) , kidwadin GRIndaeal fsmul at ed for exarrpl e, inli posorres 30 For net hods

of manufacturing |iposonegs, Patents 4,522, 811; 5, 374, 548;
and 5, 399, 3314 Iﬁ'ﬁ‘éPqUF'ﬁ%'sY&ﬁfé%“Vﬁﬁfls"%rﬁva giél-@ﬁéLB#ntwéompetVF@@n\m ch are

sel ecti vele¥ulstin RBGRALL aqetemtpomseﬁe \; fipteab,|af iftkeald ﬁér&auertc%uﬁa &hhace
targeted drug delivery (see, Ranade, 19 i ne Pharmacol .

29: 6859 . é&&mteatwptoar@eﬂtneﬁgd%t elerp‘ee@twrrfzfl'@aentw ar disability gpegeithe (see, e.g.,
U. S. Pat egleaze fikiGn6 t0o Low et al.); nannosides (Unmezawa et at., 1988 51 WO
2007/ 096149 PCT/ EP2007/ 001506 Bi ochem Bi ophys. Res. Commun. 153: 1038);

anti bodi es ( P.Accorppasitivn of te pegisent invogioncap® administered by onelor, moye r@iesiof et al .

1995 Anti mnﬁﬁgtpanoﬁ‘gl?iﬂé SncS1SHBRE BES van%t% of HthodSiHolWRGh alart. As will be

appreciated by the skilled artisan, the route and/or mode of administration will vary

25  depending upon the desired results. Routes of administration for antibodies of the invention
include intravenous, intramuscular, intradermal, intraperitoneal, subcutaneous, spinal or other
parenteral routes of administration, for example by injection or infusion. The phrase
“parenteral administration” as used herein means modes of administration other than enteral
and topical administration, usually by injection, and includes, without limitation, intravenous,

30  intramuscular, intraarterial, intrathecal, intracapsular, intraorbital, intracardiac, intradermal,
intraperitoneal, transtracheal, subcutaneous, subcuticular, intraarticular, subcapsular,

subarachnoid, intraspinal, epidural and intrastemal injection and infusion.
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protein A receptor (Briscoe et al., 1995 Am J. Physiol. 1233:134); pl20
(Schreier et al., 1994 J. Biol. Chem 269:9090); see also K Keinanen; M L.
Laukkanen, 1994 FEBSLett. 346:123; 5 J.J. Killion; I.J. Fidler, 1994

| munonet h&%sm(ﬁoggﬁg Uses and nethods of the invention,dhepastdeigsli €s (and
I mmunoconj ugates and bi specific nol ecul es) of the present i1nvention have in
vitro and in vivo diagnostic and therapeutic utilities. For exanple, these
10 nol ecul es can be admnistered to cells in culture,,e.qg. in vitro or in
Vivo, of in a ANgRLKY. s agiibo P’r?gG'F\VB’F"‘P& < Begdminisietst Y 2 Sprepreaifitlse. o

var: eé y gfoud:l §oh ;&J@picaghq)ideemm&arbmmumﬁﬁaddﬁﬁi@trhhh,leﬂoﬂexah?idantenflted to

I ncl ude human n- hu ani S... Non- human ani mal s includes a

vert ebr at @Eﬂ%ﬁ@e?ﬂﬁ%m@[}ﬁa‘aﬂgﬁym Ortopisaly-as non- human pri mat es,
sheep, dogs, ThRhstiveGOMPourid® Ednte, prépaied KGR Sarrie kUt RilkpStecBé corfftubd €. The
met hods are_ particuylarly suitable 15 for_treating human patients having a

di sor der %&ﬁﬁ’é’cﬁ’%&' éﬂeakﬁﬁ’t‘PFhePGércP%FFR".eﬁﬂaFf fermypatiog; Beludingyraplantht | bodi es to
NTSLP ar e aithe add iRl Riapitels S0k 81 BlodegrbBbley Slofobipaliie

adm nistered in either order or sinultaneously. In one enbodi ment, the

ant i bodi egelymersicanhnvsesk sichag athrlsnayiey! retaio eplyprhydddes cralxabycolippcid.he i nvention
can be Usgtﬁ%&, 9&}&&&&&&{%&@%@&@@ %#g}{&k%ﬂﬁe arstidnWudpont ai n

hTSLP_ 2 I'S" can be achie exa by contacting a sanple (such
as an i n fprmulations argpatenisd gr generally kedwnsto thobeskilledtin theartabeei e.g.hJ@lainednt i body

under ygongj i t f en the
ant | paSy e ¢ QRS Releals DA e, Bt TR RE¥Tnsoll oo VAL EBMAIECT 1o are
det ect ed Mew Yodup2t8ed in the sanple and the control. For exanple, standard

det ect on 1ot Mgy HE N he £ b e W Tk TG O B 01

assays, can be sing the conpositions o I'nvent i on.
Accor di ngFor.exampleieomsgrentdimenh @ thetapeutid compbsitidrhefithqoineenticdesanrtet hods f or

detecting . . pre ce SLP (e.g., .nTSLP antige in a sanple, or
measur i ngﬁ"ﬂ%“ﬁ%ﬂtﬁ%%’\‘“‘ﬁ%g{%@? mdgf)mrr'ﬁg’tjéscf'%b;ég s igsntgl‘ fevices shawmin "2 4 a

contr & sHEPaentMob.I5,399, 1681 3,383c851 03,3 E2L885) 86418 pH94 10880; 479068Miocgen bi ndi ng
portion t , eWhi ch ecificall i nds tg hTS nder conditions that 30
al | ow forE‘sé)Gﬁ%fgt Frem pgcrs og 8@#{5‘?“&'“&%’(‘\%@3& mtoﬂ‘gesa'ﬁfh'gg‘&t}je BFSEBLIYE8™ t her eof and
hTSLP. Thiaclufleths Parnt 3. 4383 GO vehich skowhaimphhableesicroviifasion purdp ¢irf f er ence in
conpl ex format.i on hetween the sanple.c ed the control sanple is

Undl cat | vESRESIEE BedjFAtOn Ata.coptolisHart U5 %@?{*’gaﬁéﬁe{ﬁs‘zﬁ'ﬁb%w 096149

PCT/ EPZQOt'ﬁénefB&ﬁﬁ Beviddl foPadmihilering hedi&mpl&o@% tt&@a(id;rlxésmaieama_r@?ms,

consi gting, of the conpositions (e.g., antibodies,. human antj bodi es,

i rrrrung‘ion?’ﬁ'(j‘éf@é"%ﬂl?@?’é‘ﬂb‘@ﬁ\si%&’ﬂﬁg& gF “55’“%F‘°$‘ﬁ’é'°f’ﬁ¥/%l’|‘€?‘6“n'“ 1o rate;

I nstruct i gIss pitert NéS£44 71708, Which SRdwsfallatiltRE fi6® thlhniatde InBRfh appeatadifdc t | onal
reagent, or .one qQr nore additional antibodies of the invention (e.g., an

ant i body Wp\;ﬂgs drug gﬁlb\{e@ﬁ%%é’lagfm No. 4,439,196, which shows an osmotic drug delivery
system having multi-chamber compartments; and U.S. Patent No. 4,475,196, which shows an

osmotic drug delivery system. These patents are incorporated herein by reference. Many
25  other such implants, delivery systems, and modules are known to those skilled in the art.

In certain embodiments, the human monoclonal antibodies of the invention can be
formulated to ensure proper distribution in vivo. For example, the blood-brain barrier (BBB)
excludes many highly hydrophilic compounds. To ensure that the therapeutic compounds of
the invention cross the BBB (if desired), they can be formulated, for example, in liposomes.

30  For methods of manufacturing liposomes, see, e.g., U.S. Patents 4,522,811; 5,374,548, and
5,399,331. The liposomes may comprise one or more moieties which are selectively
transported into specific cells or organs, thus enhance targeted drug delivery (see, e.g., V.V.
Ranade, 1989 J. Cline Pharmacol. 29:685). Exemplary targeting moieties include folate or
biotin (see, e.g., U.S. Patent 5,416,016 to Low et al.); mannosides (Umezawa et al., 1988
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5 activity which binds to an epitope on the target antigen distinct fromthe
first antibody). Kits typically include a | abel indicating the intended use
of the contents of the kit. The termlabel includes any witing, or

recorded naterial supplied on or with the kit, or whic
RS B afps

acconpani YOy The invention having been fully dest
further illustrated by the foI |l ow ng 10 exarrpl es and claims, which are
illustrative and are not(gpndslil to be further limting. Those skilled in the

art will PiachymiBiephys Res Crspraun. 65%&3@? athediss (FG- Bigesmt & al-+385 FEBS i ne

exper i Menygk.i3eM140) MEIwdiSet Ul%&hﬂﬂh&r&boz\k&ﬁs @mm:ﬂercswsep g6kadcan: descri bed
herein. Such equivalents are wt resent invention and

o e THOkimAtRpEr Bissg t ah.aPY AcbShysialdb sk Hy r13e (ehreraeeah Won

publ i shedy, Fm&eﬁﬁena@@b '96%)4 LB gIso B! Kﬁqarknrhﬁlﬂgb%Jeh' 94 #ﬁsaea{ '3@@1230” are
her eby i ncor por at ed érre erence. The follow ng exanples describ

monocl &nalJ- kiliopdelt Fidler.di99 Immunamestheds #2243., anti - human TSLP antl body t hat
specifically binds to human TSLP and neut ralized its biol ogical activity in
different cell based assays, including primary human cell assays. The

devel oped 20 Uses ripbuietbedssifi theanvestiorr enel y high affinity in the | ow pMrange.

EXAMPLES For peuL| al nst human TSLP
protein, sel ec‘fl oﬁggmcs%‘%ndqﬂ'm%kféé uﬁ% sa"ﬁbmrk&f%fc‘ﬁesbﬂageprafeg lay library
wer e car r inventivuthaveHu €itdo ad8 lma(luagnasm adeleutimaﬂmebEemi:amplclmese HuCAL(r)
conce

L wWhi ¢ Sj X e diversified ch enpl oys the
&y aB1 afeleevielsafbe By ieterdd b sleTg ol B R i Yo in £ kEE: €8V 1 ave 10
Exanpl e 1in \(Eeogwﬁat,(prevaitohdixgnmSEFSLsz)pﬁtdwfor@rsam tordl I'sbjeét! assedhertii CAL 30
GoLD(r) L'Lbrar a resc hage a ation, d purification The
FUCAL 1 B et 26k Buhary s e B har s Noartotme coimed e 4h o)
chl or arrpheer'tebﬁkesﬁdagi mamghis embmontranimhaléSich Anbehumid grirhdtes)shekp, dogéCSML3 hel per

phages at 53 WD, 2007/Q 149 { EP2007/ Q01506 n, GD60onm o (30 mn at
37C wi t hofttS &Mk MAGES SHe phiings, ‘i?P‘?l ° PEHOISA Pamfc’éarfwvé#e spun

down (1412 @r@eatingMufhan ﬂmentsmmugﬁ)m@&e& abd&ciaﬁwltlﬁﬂer%‘ HTSngfﬁadﬁmem col/ 50
ages were

pg/ M kan cin/ PTG and gr ver.ni gh

PEG pr eci Wae@&wgm 'c?é‘r’pfg:'v ‘ﬁ‘@“%‘ifﬁ’s& FP&F‘g?ftW'“‘r”é‘git&‘é‘p@ﬁEFe eivo eSe 200 5

gl ycerol adifinRiefidasl eittier ordeCor sPAGRecasp! | fi cation between two panning rounds
was conducted as follows: md-10g._ phase E. coil TA cells were infected

with el uted phages elamﬁ“ﬂ?‘!i{tbﬂafﬁﬁ?@ei@‘h'gm“mW@m Rigpegific molesyley) gl ucose
and 34 pgpfihe Miverfiidh 4 ABRREN o HRteclIERICIP RSP &2 leveltbE &lils that contain hTSLP.

20  This can be achieved, for example, by contacting a sample (such as an in vitro sample) and a
control sample with the anti- hTSLP antibody under conditions that allow for the formation
of a complex between the antibody and hTSLP. Any complexes formed between the antibody
and hTSLP are detected and compared in the sample and the control. For example, standard
detection methods, well known in the art, such as ELISA and flow cytometic assays, can be

25  performed using the compositions of the invention.

Accordingly, in one aspect, the invention further provides methods for detecting the
presence of hTSLP (e.g., hTSLP antigen) in a sample, or measuring the amount of hTSLP,
comprising contacting the sample, and a control sample, with an antibody of the invention, or
an antigen binding portion thereof, which specifically binds to hTSLP, under conditions that

30 allow for formation of a complex between the antibody or portion thereof and hTSLP. The
formation of a complex is then detected, wherein a difference in complex formation between
the sample compared to the control sample is indicative of the presence of hTSLP in the

sample.
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overni ght incubation at 30C, the TG col onies were scraped off the agar

pl ates and used to 10 inoculate 2xYT-CG until an OD60onm of 0.5 was reached
and VCSM 13 hel per phages added for infection as described above. Pannings
wi th HuCAl r or the selection of antibodies recolqpli i n TSLP
two di ffelr_‘éﬁt%@d”ﬁ%]i"gg 15 strategies were applied. In sum’%ﬁlzﬁ&dg@ﬁ GoLD(r)
phage- anti bodi es were divided into four pools conprising different

conmbi nati ons of VH naster genes (pool |: VH115 XK, pool 2: _VH3 A x, pool 3:
VH2/ 416 Ax, podso withiythe ssopegf therinwentionase kifs cpasigtingd theicamarsijons (hg-ect ed to
three rouRglibodits, BGhirrartiBadEs, RANRJEHj A YURPBIspbeifiE nthildcBiel) of e edlord O

Maxi sorp plates and in addition three of solution pannings on biotinylated
TSLP. 20 Fbingtiuctions foriise-rigie kit cpm rtheregntaip ajlepsinng sddifienshreagena @APRESY hunman
TSLP: 2 WelokcSadAifiofal MitloB RS Bf dhb fiventfoR 96 .'\M%mmgtma 3eEhpiéfbRagoat €d with
300 pl of 0_5 g/ njo T_SLP—O eac% o/n %t jcg"l_'he l(;o_ ted g/el spv\e(@m\%ashed 2x with
3501 PBS asttyity phish binds to anrepBemionshe eeprsintigen distingt frarTthe dirst andibodyk Kiter pl at e

ol acked woPldEREReRBORIBA indRig ubblndH ior A bytoks BAOES Yk HBIER, 07 T

coat ed welnicBidessang writinp.eut r@rrdad miate@isisupiisd on bt with thia dit, dylvdadh atiprwB©01 of

pr e- bl ockg%oHu%lgt%P(r) phage- anti bodi es were added to each coated well
and i ncub&f ea T oF at RT on a shaker. Washing was perfornmed by adding five

times 3501 PBBie(nbfionvaying, betrofullp desdrilind, inisSaitheg ilhmedtéclyy thefullotvinges wi t h

PBS. ution of age fromth late was performed w.th . 300 pl. 20nmM DTT in
roma TP s PR ant QRS e tesfadls Sp R nRiRee B o e U 26 E TS hctced 1 o
14 m of Bkilled ih theGt, willltécoPniveorcbegblwWhascérairtusinglidforethal rdutide 8 at 37C in 2YT
medi um and incubated in 50nl plastic tubes for 45m n .at 37C wthout shaking
for | phagecxhgERs: miperas SultplER it s BoerenRscubosa. el he

bact eri al eqatdictsarewitifin @RGBopeas dRjReeIR thvieftidnGal cRimsT TiHe dbrténts ¢alit ed on
2xYT- CG a_?egr pl at fs,and i pcubat ed overnjght at 30C. Col onies were then
scraped f FSeFPAcR® Msfudingdssuegpatefss APkl yapphirstiopsesitrd AhisBahybthisyhages
wer e n§scugflicaivd ariHRkdbl ikdnrtatslsaefeRask. above. The second and third rounds
of the solid phase panning on directly coated TSLP was perforned according
to the protocol of the first round except for increasing the stringency of

the washi ng proggohtving Hgphl @eRAbERADRICREalY A garihla¥ RiimahGhétokRRalPAB0I NY
agai nst biotinylated human TSLP: 5 For the sol ution panni n%ilu_um n
]

bi ot i nyl ahememiily anbedydhat seecifiratnbindsto wmaoT SiRgndaeytralizedhits biplogiing
prot ocol YasidRdiff&ent ciy Basth atﬁﬁﬁgﬁgﬂ&iﬁg pHRSS hﬂﬁlﬁﬁcﬁic aeyge.%wdmsdpeé m

2xChem bl ocker diluted 1:1 w S over night at 001 streptavidin
coat ed0 nanjivediershoyedpdmmsty\highsaftinity inahe love hed Ix with 200 | PBS and
resuspended in 200 pl | xChem bl ocker (diluted in Ix PBS). Blocking of beads

was performed in pre-bl ocked
EXAMPLES

For the generation of therapeutic antibodies against human TSLP protein, selections
with the MorphoSys HuCAL GOLD® phage display library were carried out. HuCAL
25 GOLD® is a Fab library based on the HuCAL® concept®® °, in which all six CDRs are
diversified, and which employs the CysDisplay™ technology for linking Fab fragments to

the phage surface'’.

Example 1: Generation of human TSLP-specific antibedies from the HuCAL
30 GOLD® Library

Phagemid rescue, phage amplification, and purification
The HUCAL GOLD® library was amplified in 2xYT medium containing 34 pg/mi
chloramphenico} and 1% glucose (2xYT-CG). After infection with VCSM13 helper phages at
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10 tubes over night at 4C. Phages diluted in 5001 PBS for each panning
condition were m xed wth 500l 2xChem bl ocker 10.1% Tween | h at RT
(rotator). Pre-adsorption of phages was perfornmed twi ce: 50 | of bl ocked

Streptavi d‘lvﬁtz(r;%%g)l%tﬁl c beads were added to the bl ocked Wﬁo.’%ggo& ncubat ed

for 30 mn ?a rotator. After separation of beads via a nmagnetic
device (Dynal MPC-E) the phage supernatant (-Im) was transferred to a new

bl ocked tubg 15 a - ads e, s repgated on 50 | bl ed beads for 30
mn. Then2" §8mm?géﬁé‘fw‘§f"g(ﬁWM%%§: deaat %%Cﬁgﬂﬁ%ﬂgg}iiﬁ’@@s in a new
bl ocked 1cdilshlerd spas davnsl(4128 pimhglacd) desuspeidat inBkyen a rotator. 100 | of

bl ocked streptavidin magnetic beads were added to each panning phage pool

and i ncuba$ ugm| chlpsamphgniqel S9eimldgnanysin/ 025 M 4P TG andberown Byesmisliat at ed  TSLP

ver e i Mobidd pRfbed Rerk PRGBSI tRRR AdmARsupOnhiEftt RSLspéddBd A PERIBEY, C
particle 20 separator (%nal MPC- E). Beads were then washed 7x in PBS/0.05%

Tween #8si gfycerclapd stored at -80%F.| owed by washi ng another three tinmes with PBS.

El uti on of ph fich6o i - hdh nmv DTT
10 M Tr | o/ By S Bor AR R ponffhR i DT e G TV oy
t he magnephase Bagolii Tk leceBepancanfostediwith elhved phagey andiplated ontsLBdgird to 14nl of an
E.coli TG - ; - . then washed
once 25 WS#H&%B#&ﬁggl%%g{l%aet 2?4 loggléf?r?'?gneg %/&;%Zéné\?gg&gﬁe{%gs t he PBS
was addedovepniglitanchbiationiat F)°Cothe TGG-chblovies werescrapeadroffthaggar plafes atd wsad tot he

cul tune was..i i n..50 pl Ic tube f 1 n.at, 37C w t hout
shaki r%g AP f"('alélgggﬁ"r%?:} ‘lﬂ"g'zli ?ggﬂ@‘ﬂ'r{’??g ki eaglfe%gﬁggrcrséﬁjﬂeﬁ’gr pllgé%stag&%‘}al pellets

wer e eac hfarédersips agidederibed 3B&vepl 2xYT nedi um pl ated on 2xYT-CG agar pl ates
and i ncubated overnight at 30 C. Colonies were then scraped fromthe plates
and 30 phages were rescued and anplified as descri bed above. The second and
third rounds Ofadnfgs seibhUFaOALEGODDNg on biotinylated TSLP was perforned

according to the protocol .of .the first.rqund pt f i ncreasi ng the
stringency of p"t’ﬂ% AR o8 2 "83‘38{%5“”5‘5%@"2%@Pé@%i‘%%ﬁ"ﬁﬁﬂﬁoow 001506
S]thbthqai ng;raaeg@bsl eﬁwﬁmdym ﬁimﬁ@y,t}hioa_ugaom?@mgeghﬁ?oﬁm weadd ieiﬂé‘dJiﬁfong i nserts
of the selecteq Hu r agen ds re sub-clon intQ the expression
vector p N&QF’PR‘% Wfﬁé‘ﬂ% E;‘P“;‘ﬂ'%ﬁ“ﬂ“‘iﬂf(}éf mMARCLEERSS| (P?Ois 'evﬁéfﬁ 3‘& RERLZ'5

ef fi ci ent veRMkesoel PIVIHE/460ktob4:AAIPES LB Thdsh pSolPWER Hividlalp sitlj@sdditd DNA of

the selected clones was digested withXbal and EcoRl, thereby excising the
Fab- encod Mg Py pf solid phase panning o fyman JALE-directly gented (g Maxisom Rlatesand

Xbal / EcoRyy Liugide rpék TXNLESSpaRRinySGT WibtinyRMaRIpr ) X9_Fab_FH.  Fabs expressed
fromthis vector carry two Ctermnal fags (FLAGI'" and 6xHi s,

respedPi vel y) Thedirgpasningeariaatwassolichehapn papping againshhumap THLE: oexpr essi on of
HUCAL GOLD(r) FaRuesh L aasli®sp bRteEFos Nuhc-Immunoplate) were coated with 300 pul of
Sug/ml TSLP- each o/n at 4°C. The coated wells were washed 2x with 350ul PBS and
blocked with 350pl 5% MPBS for 2h at RT on a microtiter plate shaker. For each panning
about 10'* HuCAL GOLD® phage-antibodies were blocked with equa! volume of PBST/5%
25  MP for 2h at room temperature. The coated wells were washed 2x with 350ul PBS after the
blocking. 300ul of pre-blocked HuCAL GOLD® phage-antibodies were added to each coated
well and incubated for 2h at RT on a shaker. Washing was performed by adding five times
350pl PBS/0.05% Tween, followed by washing another four times with PBS. Elution of
phage from the plate was performed with 300 pl 20mM DTT in 10mM Tris/HCt pH8 per
30  well for 10 min. The DTT phage eluate was added to 14 mi of E.coli TG1, which were grown
to an ODgy of 0.6-0.8 at 37°C in 2YT medium and incubated in 50mi plastic tubes for 45min
at 37°C without shaking for phage infection. After centrifugation for 10 min at 5000rpm, the
bacterial pellets were each resuspended in 500pl 2xYT medium, plated on 2xYT-CG agar

plates and incubated overnight at 30°C. Colonies were then scraped from the plates and
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Chl or anpheni col -resi stant single col oni es obtained after subcloning of the

selected Fabs into the pMORPH(r) X9 Fab_FH expression vector were used to

i nocul ate the wells of a sterile 96-well mcrotiter pl ate cont ai ni ng 100 pi
2xYT- CG ne g) ,@5 and grown 15 overnight at 37C. bkl E coli
TG 1 cultu gvva ransferred to a fresh, sterile 96-wel mcrotlter pl ate

pre-filled with 100 pl 2xYT nedi umsupplerrented wth 34 jigm

chl or anphepi col and O. | ycose per wel|l. The microtit Iates
ncubat ad PERECSYEE il 1 SHPRGH 4 [rRrad abiiec fBproaot SHRES s 7 P
cul tures w&lidephase @hitihy ok dirdditlgt coated TSILF Gis perfofhedodtcSrAIAP onthe fprotbbobof BO TO
t hese expressi Ongﬁfl at es, ?ﬂ"%lt 2xYT nedi um sugpl enented with 34 pg/ni
chi or anph &t E9nd gicgptforitre he Lengepey,af the washing BEPSEANS: opyr anosi de) was
added per wel | The(seafhd pantsy Variahd i3 s&u&m{hhﬁ’g Sgainst hiSidIAEOunl_TSRPAL €S

seal ed W|th a gas- perrreabl e tape, and _incubated overnight at 30C shaki ng at
400 rpfm  GenerEarithe SQP"%B?@'%IW"BMWWCG@_Lpemwkét@)mﬂﬁbﬂ”éaéﬁ'%lI of

0PI, B o | 6 BT B o Gl b €

| ysozyne aﬂoPXCh@mlbhsplsq dlbliedl I ‘eltth PBS aver aightriat 3E] 20001 ptreptavidih adoeted ( 400
rpm. The

Bi oVeri s Kﬁ?ﬁ rnlg)eﬁs)ﬁ'l ﬁ‘jﬂ‘r:t'“§8%fa%m qﬂ)}' %e\gés a%?gngﬁ’yﬁgg%%%%hm‘%edﬁ

| nunosor Béhe! kEsemibloekdr Ghijutefco Hn Pﬂﬁbﬁld'skingbﬁbeadi wbapmﬁormeﬁo pi-trlogked TSLP

( R&D st | b f Ocrds | SOr

(Nunc- meﬁjr%% ﬁ%(\r%@(;tﬁ'g% %ﬂ*’ t?’@ﬁn SCO§ ﬁ%%\ﬁ’tr ﬁ%c \fbaPT'“g g‘/’e"}rag'o%cﬁee'a'xeonce wth
PBS 10. 05 Wiﬂl'ﬁ%dﬂx Riablbrkead @. 124 Tweenhi PBRT (rhwetor) Ree- adsdrbmmﬁ‘rma@lsmked W th

56 WO 2007/Q96149 .PCT/ ER2 01506 -T With 2% BSA
paral | el fg? %Et éor'gc&%i?fg ‘illg mvﬁ@é"‘f BRgtiE “ﬂ%w r‘%ﬂT @ﬁ%‘ﬁqed for 2
h]c at hRTbI 'ﬁl‘i:%efj)itﬂdkﬂdatwﬂirsomnaﬂmIgga :jwm& V&ﬁ&h&(ﬂfﬂ?ﬁoﬂ%ﬂ&mﬂﬂ&a Eﬁagx&here 1g pl
of the e cts were added t e wells gnd inc e I at
o For oSt P ST st ettt b tfes Sonsiu G o meth B bbb dar y
|eint ibb?gi ?Snd/\@fe@ad’éorﬁw wasl: :e;sehéealémso R asguked DRads AR - mﬂﬁmgﬁﬁdﬁgmmhﬂlh Pulr< e

(a ant.i - hunpan ant i - nouse, or e ackson
| mruno Rei’@gpﬁ dh’%}t‘fﬁeﬂdﬂ‘a{]@ﬁ%ﬂ qﬁlpge,&@ae%ﬁg e@nﬂ ?Jlg? Uﬁ@ﬁ?"g’ 2&¥bst r at es
| i ke Attorash ﬁm:&]ea rotR61E 1 005SIChf Blek¥dbtrgtavidin mb@neticlbehdsUsdré adtied By edche
manuf act urer, Between 21[% I ncubation steps, the weIIs of the mcrotiter

plate wer & g¢pqoh ansiieybaged, K min; O AIrOtipre Eqeefybund tp bjotipyated i g

i ncubat i orrspp tyerd GmaB MRS b/ u&n&ﬁmay bedds URHESHIRAEE WihSa %&rﬁsad.ae a TECAN
Spectrafluor plate reader. pressi on of HuCAL & Z Fab anti1 bodies in E.

coi | 2Ad pemeraar §RynabMPGR) Bé@%\tﬁlie ten maghed agnRBN/Q. 08, R uging  rotator,
PMORPH(T) }{ﬁmﬁé@bg'vbaklﬂng Chdthdr thred n}i\{@§ vﬁtﬁrﬁﬂseﬁluﬁfdk of Bhapaakdh ttlel Bodab&dal t ures

usi ng 750 nmedi um suppl enent ed
was performed adding 300 pul 20 mM DTT in 10 mM Tns/l-ICl pH 8 to each tube for 10 min.
Dynabeads were removed by the magnetic particle separator and the supernatant was added
to 14ml of an E.coli TG-1 culture grown to ODsgonm of 0.6-0.8. Beads were then washed once
25  with 200pi PBS and together with additionally removed phages the PBS was added to the 14
ml E.coli TG-1 culture. For phage infection, the culture was incubated in 50 mi plastic tubes
for 45 min at 37°C without shaking. After centrifugation for 10 min at 5000 rpm, the
bacterial pellets were each resuspended in 500 pl 2xYT medium, plated on 2xYT-CG agar
plates and incubated overnight at 30 °C. Colonies were then scraped from the plates and
30 phages were rescued and amplified as described above.
The second and third rounds of the solution panning on biotinylated TSLP was
performed according to the protocol of the first round except for increasing the stringency of

the washing procedure.
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15 34 pg/m chl oranphenicol. Cultures were shaken at 30C until the OD6pon .
reached 0.5. Expression was induced by addition of 0.75 nMIPTG for 20 h at
30C. Cells were disrupted using |ysozyme and Fab fragments isol ated by

Ni - NTA chr Q agen, Hilden, GCerman Pr ot tions
BRRERBENY. cpect "Earpl o i AN

wer e deter spectrophotorretry 11. 20 Exanple I cation of
neutralizing anti-human TSLP Fab candi dates that inhibit TSLP i nduced
signaling of the TSLP receptor 22 different human TSLP specific anti bodi es,
whi ch were selected fromthe HUCAL GOLD(r) library, were tested for the

potency to nele{bzidn:@Mragre'gﬁbfofsgﬁ.bﬁpa@%&% of TSLP binding to the TSLP
receptor by anti-human TSL Fabs in FACS ass(aé Bpndi ng i nhibition of

bi oti nyl at ed THiEFapsnepdinednsegs phthe sslosted AL GOLED prhagemidspeere siclonpdy) yzed by

FACS. Theiniie exPrisRiof vESorYMORPIP Y ¢gh | POEED FcRfhet WpRiandBED) /
304CS). 50 fe Bt e P 100F2'@%q§' PHRLAG HArt MRl b 3 ol of 100

pg/ M Eabe G-enw&pqeswmf spévblefeb%ﬁmt@spwm!w plasmid N4 of thy selqutpdelensg ept or
all furthessg é‘s%ﬁ(s M‘lﬁi’b&ﬁ ?co Tiferetfy¥xkibi ?thgll"tab-@ﬁcoﬂmgcrﬁﬁn %4&%};&00 pl

Ba/ F3 cells a 106 ce were“transferred to e a 96 wel |
pl at e (NI andphoArkil)cad clonédigtecthe XbalFeoR)-¢iggsted e@ptﬂ!@tﬁnlvsctmere washed 2x with

150 pl col e uspend h the Fa | Ot.i aLP m x
and 57 VRO P B BRItk Ve E e CPahing g A
shaker . Shrith‘fadHiszreipett:?&y)]foﬁﬁﬂh,ldate&AﬁSnbpﬁrthnms added for det ectlon. Af t er

30 m'q I ncubation, cells were centrifuged as nenti oned above and washed 2x
with 18011 col d FACS buffer. 5000 cells were anal yzed in FACS. MOR04494,

MOR04496, MORMHc#8ak om@(&l.ebnw@dvababum.mamtamelI binding. 5

I nhi bition of LPd ent ST tlvalonB eLIs expr essi ng

hTSLPR, hl L7Ra]§ ﬁ%ﬁ"ﬁf??’*ﬁﬁ'ﬁ‘? ‘b ‘@‘r‘esﬁ ined Sg{?%‘ ‘iresence of

5 ng/m  TEA.intd thePMORPHRASD Ga6 FiH a(pféssm.fweaﬁ;swrebuécf@ﬁndcwthelﬁa& ofa0 phenol
[ st puronycin) were

red, 10 % icillin 10 Unt rep

10 added ftsr%?éﬂfﬂ mygrotiter Plampetémbwalf’@ f’a?‘fn?ﬁ@)ed%mweafamg §OHP buffer and
10 1d jsf aermgIISL?I"Caﬂhl Sragih Elco@»m-l BuiRfeSis vandféedd twsmad%ﬂle@edwuncubat ed
for 20 mn_at 37 C. 10 Pl of TSLP (R&D Systens: 0.5 final

concent r afmigsptiter platg pee-fijled U‘f“ﬁépo Wg X limedium é“@?%“@df“f'ﬁhéﬂ“ l*gé'éls ay v ol une of
100 pl . Tmoah?ﬁﬁlew&dqpm 8&4@0@?@; wal. tmé Ricrotiné Jl‘.ﬁés wife ﬁcmtea apygecdi 11 ed

I ncubat or he wells 10 1 with assay vol une) I ght-d oTM
| uci f er asé&haking ghtlpmpy WF@PHM@%#B&%" theculiureswere ghighdy mfhldétz-ﬂdlrs) The plate

was seal eg; plapgah EM before recording | um nescence. MOR04493,
I\/O?04494 %945%9 I\/U?§4497 and MOR04609 neutralized TSLP in this assay.

To these expression plates, 20 ul 2xYT medium supplemented with 34 pg/mi
chioramphenicol and 3 mM IPTG (isopropyl-8-D-thiogalactopyranoside) was added per well
(end concentration 0.5 mM IPTG), the microtiter plates sealed with a gas-permeable tape, and
incubated overnight at 30°C shaking at 400 rpm.

Generation of whole cell lysates (BEL extracts): To each well of the expression

25  plates, 40 pl BEL buffer (2xBBS/ EDTA: 24.7 g/l boric acid, 18.7 g NaCV/l, 1.49 g EDTA/,

pH 8.0) was added containing 2.5 mg/mli lysozyme and incubated for 1 hat 22°Cona
microtiter plate shaker (400 rpm). The BEL extracts were used for binding analysis by
ELISA or a BioVeris M-series® 384 analyzer (see Example 2).

30 Enzyme Linked Immunosorbent Assay (ELISA) Techniques
5 pg/ml of human recombinant TSLP (R&D Systems) in PBS was coated onto 384
well Maxisorp plates (Nunc-Immunoplate) o/n at 4°C. After coating the wells were washed

once with PBS / 0.05 % Tween (PBS-T) and 2x with PBS. Then the wells were blocked with
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Determ nation of Neutralizing Activity in Primary Monocyte |sol ation of
human bl ood noncytes - 150 nL of bl ood was col |l ected from healthy 20 adul t
vol unteers on the NHRC donor panel. Blood was collected with tubes

contai nin anti-coagulant (20 ng/nL EDTA in P bl ood
and t hen g‘vbéﬂae’lp 4?h 12.5 nmL PBS per 20 nlL bl ood. Re?ﬁ)bﬁl%%go-’?:og} S were
t hen sedi nented by m xing the diIuted bl ood vm'th 12. 5 n1_ 4 % Dextran (in
PBS) per tube and |ncubat| g m nutes on i were | sol ated by
Clonbi Ly cRIRAT lase PR 10E RICet T 41 Pl 4 BBl ortapt an9cks I BB B Age PENCS 25

was rec OVBSRdvebbSIhE\ﬂ)aﬁd rr&ra.u.sﬁ WCRPAe D\ RkedMExiSRp pRteWRicfe WahbEsk @ik eBE300xg for
7 mnutes) in PBS and counted. MACS isolation of cells was carried out

accor di ngT Peforentd ihof thelpcked BEL extragts were jadded toidrerwplls pad insvlseadifer | 84t at i on

kit 11 (MY e deteBli 6€the g?ilrrlar)bl’;l; slibagied, ttﬁeof%ﬁo@ﬂg sedA3AIG Intibdfes Werd) MACS
buffer at 4C (PBS, 0.5 % BSA | ess Otherw se stated.

Briefly, anpliedrtalinephogptase (ﬁP)tzmmgpga?J%a‘p Ryre I‘s&zb ‘bfragment, geakamg- b@kﬂﬂng 30
Foagent SAf-BURL G A bRADISEPkIRM] RIS Rddady MrE e Shbagfcht Rpual od

M cr obeadernjvgates tmamgadde@bsutttshﬁkq:eﬁmoghosambchﬂc wlga:t esbdf eq:coﬂcﬁngntmuhes Cell's
wer e mash r nut r ded ce r,.200 pL
app? Z‘bg lﬁ'lg r?ﬁiligfamu py! ‘i%}\ﬂeﬁ% llil ugﬂlon.lsﬁags 3 well il t(ll'ac & Btc

buf f er an unt ouc te
WO 2007/ Oﬂ&&%@@ﬁlﬁ&’m&ﬂl’nﬂ-ﬁmﬁec tinea aihd dnee/\ames:aftdrem fighl bnycubaticml \mtrng al I

ot her ,cel | colum. Durin Ke) edur.e sanpl es were
col | el ed ef%%gﬁygfﬁé}’dtghaf’?fgfcgmi?yqulnb\ﬁ %%’Bb@ﬁgﬁa&ﬁ by monocyt es
treated with TSLP and bl ocki ng the response W th antl - SLP anti bodi es -

Freshly i sol ated _nonoc n m. of 5
assay buffer ( SIpR 2 giﬁ'?@\ﬁ&‘ém ﬁ'g?‘? f%) 'P?“'%’J'E z‘ﬁgorrym n 10
sg/nL). 100 L Expfessie d:ﬁ?amgmaﬂdem\oaa Mmﬂxwtam_ F@ﬁn\m-l cdlisaas bot t oned
Bt or  wedrihautinsBaRanE e yined A adar PO mRGUmppPerised Yl ponae cur ve
and 60s5L B\ﬁﬁg/ﬁddﬂ&aﬁlphdhﬁ:loi @ultﬁrey\/wb&bhaﬂcaﬁ hr3‘o'€¢9mﬂmﬁd OD GG Fealiid® 3.0 be

t est ed. gr t he antj - (I;y%aéll bo t estl nﬁ a | Ox stock solution of

each ant i EXPggspion fyas ind P tiom ot i 1P @fereqfh'satéﬂ?il Celluweredigrupted37c, 5 o

CO2 for 2gsinp1 add FablfRghRfts isbRRA b N AAdhréna {a@erS Mikene! | (20 pL
of | Ox stocl:iE gsc?lbﬁ?? on per \%i‘?l ) IScont g?nl ngyantl - %%%Igﬂggtalgﬁody A TSLP dose

response CEMPRYmBtEheanaedations vesae detssmied PiVatpectrapBptemesy,cubat ed for 24
hours at 37C, 5 % CO2 after which supernatants were harvested and stored at
-20C for future analysis. 15 ELISA of nonocyte supernatants to neasure TARC
- Meas@r enent sznmmzzédewfwue! poreutrglizing sm-éu@apg‘nshgtfaht@nmgtetawu ed out

using 2 M FOEAUBSRIomkh26r ibrsLpRipRvst o) according 1o

manuf acturer’s 1 nstructi rie nono yte supernatants were diluted 1:2

In assay buffep Jiffirbll thfidl Tsi® ‘i{ecﬁﬁﬁmuﬂﬁd%s?wch%&@sewc@d flon® e SRICHY C1 N

GOLD® library, were tested for the potency to neutralize human TSLP.

25 A. Blocking of TSLP binding to the TSLP receptor by anti-human TSLP
Fabs in FACS assay
Binding inhibition of biotinylated TSLP to Ba/F3 cells, expressing hTSLPR, hIL7Ra
was analyzed by FACS. The Fab antibodies were diluted in FACS buffer (cellwash (B&D) /
3%FCS). 50 pl biotinylated TSLP at 100 ng/ml was incubated with 50 pl of 100 pg/ml Fab
30 for 1 h at RT. To avoid internalization of the TSLP receptor all further steps with cells were
carried out at 4 °C or on ice. 100 pl Ba/F3 cells at 2x 10° cells/ml were transferred to each
well of a 96 well plate (NUNC) and centrifuged at 2000 rpm; 4 °C. Cells were washed 2x
with 150 pl cold FACS buffer, resuspended with the Fab / biotinylated TSLP mix and
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10 g/nm.) and added in triplicate to 96-well| half-area plates previously
coated with TARC 20 capture antibody. Plates were incubated for 2 hours at
RT then washed again. 50 L of biotinylated detection mAb was then added to

each wel | i ted for a further 2 hours at RT. R shed and
S 32 B

hor ser adi eroxi dase was added at 50 pL per well and or 20
mnutes at RT in the dark. A final wash was carried out and 100 pL of TMB

substrate_was added per .wel | and plates were incubat RT in t dar k.

Col our 25'“&@’6'@33%@}15 {oeongg H&Ssdgswad%%%n# ‘ég‘%r(s&d'lﬁ‘fafi‘fi“@ﬁ agifdg’gﬁi tion of
50 L ||MmiiufjnAﬁ&y3bﬂlﬁiidmng’blﬁtﬁ& '.}m eﬁn&ﬁa%giam&i@whbbvemawﬁaafu a(rjrax _

m cropl ate _reader t at ecul ar Devices) . a was _anal ysed using
Sof t i pr 81 ol FACR tERE DY e veraberoi KACoMoRaodNoRBRieS:
response RRANMI7 2hSMORIMG0D SKHvRA iMABILIGPI N Bin@RgUSi Ng an  Excel spreadsheet.
30 Neutralization of Natural Human TSLP in Receptor CGene Assay Human nat ural

TSLP whs generated by treating prinary human fibroblast cells (donetics),

with a cytoki ngnpamlatiisLeapaldinpITARS deralidand/ ). TNF-ct (1 ng/mi) and
I L-13 (10 ng/nl) 59 WO 20077096149 PCT/ EP2007/ 001506 for 24 hours at 37C
i n phenol - r ed BaffSecelkpmxpressingTSLRAR, HbIBBY a Staté-Lye raporien Beng. averesgipha nat ant
containin '{F% I L . ' ' 3 descri bed
above. Ai?“:l 10%&?3%"??@% E%Mﬁoztlatﬂg}ml S‘ﬁlﬁp%ﬁ%ﬂfﬁfﬂg Ig[%oclzag@responded
to 5 apprexhetaed(l9 % KFESspanisillin J@ Undt/stepiampicingl 0 ygmitid R@tromycd) Hereg/ ni  of

hTSL . ' | | ' t | .t tivit
of | oatd QLSRR ostPBe-wiR S Bal Canstf 70 bt bulteERa B3 b P RoCL ) Y
assay Forantibedy($0¥) ibvassali ndffer whs dided aml insbatyd far 20 oribatr3TC. Mpleof SHgoR ( R&D
75t ™) Tk 0 S 8 BT UL B B
1: 5 di | utassay volue@esyf 102 pk Theplateatas dofensd anid kefudot 516 h2ab3pPC ihS nddifieded beads i n
96 |1 plat . I 0 pM TSLR- ept fusi 1: 1000
il uted SIS heklral (Gl iR erBl w e s PEa e Rortas Fongt: di ng 1o
i nstr UEt | were added angincutted(fos Diverdt RT. Fhi slpe wabécalee with@opSéaltefore UK) wer e
2T r R By cgsres MORGKSY Siggoaies MORMIE BB AAREROBRIGT S 11 3a0
SERI ES@ Wulsslized TSDP (rBhisMesays Europe, Wtney, Oxforfshire, UK). MOR04493,
MOR04494, MOR04496, MOR04497, MOR04609, and MOR04832 showed i nhibition of

s e
Isolation of human blood moncytes - 150 mL of blood was collected from healthy

20  adult volunteers on the NHRC donor panel. Blood was collected with tubes containing ImL
of anti-coagulant (20 mg/mL EDTA in PBS} per 10 mL blood and then diluted with 12.5 mL
PBS per 20 mL blood. Red blood cells were then sedimented by mixing the diluted blood
with 12.5 mL 4 % Dextran (in PBS) per tube and incubating for 40 minutes on ice. PBMCs
were isolated by density centrifugation using Ficoll and the ‘buffy coat’ containing PBMCs

25  was recovered using a plastic pastete. The cells were washed once (300xg for 7 minutes) in
PBS and counted. MACS isolation of cells was carried out according to the manufacturers
instructions using the Monocyte Isolation kit II (Miltenyi Biotec). All buffer additions and
washes were with MACS buffer at 4°C (PBS, 0.5 % BSA, 2mM EDTA, pH 7.2) unless
otherwise stated. Briefly, to 107 cells, 30 L of buffer and 10 uL each of FcR Blocking

30 Reagent and Biotin-Antibody Cocktail were added, mixed well and incubated for 10 minutes.
A further 30 puL of buffer and 20 pL of Anti-Biotin Microbeads were then added to the cells
and incubated for 15 minutes. Cells were washed (300xg for 10 minutes), resuspended at 10°

cells per 500 uL buffer and applied to the ‘primed’ LS column. The ‘untouched’” monocyte
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Kinetic SPR anal ysis was perforned on a SA-chip (Biacore, Sweden) which had
been coated with a density of --400 RU biotinylated reconbi nant human TSLP
i. A respective anount of biotinylated human serum al bum n (HSA) was

i mobiliz eference flow 25 cell. PBS (136 nMJaGi KC, 10
1\ MZHPme‘go%Ry@Qw KH2PO4 pH 7.4) was used as the running zg@’f EISHN The Fabs
were applied in concentration series of 16 - 500 nMat a flowrate of 20

pl / mn. sociatio S S sandd soci ati.on eto 120 s.
e SurmBreCon e iR Potwtinng fLober 8l pars Puahe calvmboRbisE h§aRtohos 9495,
4497, 4833rowadre4mpnes were bonereed ToLRefniaBsigby @ewRytobiaay. et hod are in the
range of 8 - 1400 nM 60 WO 2007/ 096149 PCI/ EP2007/ 001506 Exanpl e 3:
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the i dent #3yduflan®PMIJI640, 1976 F%m@yﬂhﬁlwﬁ%?/am@mdﬂmz MO #ko4
MOR04496, oNeIO@4e deemﬁ QR of 296 MPRAEBRRmeE E:Fatestb' QN@ thﬁn‘?cehﬁatﬁ:f\f gnity

mat uration. For this purpose, regi ons were optrm zed by cassette
Pﬁﬁ&dﬁwﬂg

mut agenes1®9.098cells per Wﬁlb Qi I b addedig avelisthatpwerg usefit{er the TSRy ng
paragr aphngF eb ne &ﬁ§&£ 3%%}6} \bz?s aﬁﬁ&ittgmhs hﬁﬁ'ﬁ%ﬁﬂ aﬁr%eq;r‘lgtngg?&és \Lé}gto b]zo .

mat ur at i on ari es an opt1m zat i on rom expressi on
vector pwERRHor )M@nﬁélSLPanmda testiopy @6 piof o lﬁmsoqﬁmg@nn of sash - TRIMORPH( 1 ) 25

(US 6 5 3%&.%&33; Wﬁg\ﬂgﬁdﬁb %II tc%ﬁ:m éﬁH] %Ltg t.%%"(\f\%r % (S‘?P q{zl muteg :{h%’lﬂ,g 'wag

opti m ze cac’y € ‘paren
phage ant thewatidedatD.5 ngdmbreo e&hmlle(zgghef Hb@tbckﬂsdnmdﬁwvhnmm:ng;am- par ent al

15 cl ones o are nrt0|re of & du

sequencesﬂﬁmﬁg%’l I%?SWH ve §w8?1'"°€'g éheaf) P'gtﬁt gfatcél

repl aced inyubated épeXthoursat 31°C| 51% GOdafa:k which sypeaatans weMvcstqu:tmd Af finity
rraturat|o #d R_r tl S We[e generated by standard cloning procedures and

t ransf or nfit f “"ﬁeea'ﬂyglér sified clones into el ectro-conpetent E. coli

TOPI OF5 cel | EL{SAfinanogyedupernalanp e medsira T RthaNeasureiettspfdpRE®Ed as descri bed
I n Exanpl

mat urati on ools were huilt ept arate during
t he subserﬂé‘fffw%E'Icé'BWe&‘PeWe mﬁSS?t ystng aE‘@BF&TgR%r‘E'P?CéEi 4493 and
NORO4632 (RS Hebibg o anthetond bESHIOR0 Bty O poraaai 3. LCORS
| braries o 00 :
librari esWgfed m:ﬁ% s‘%&%&ﬂaﬁp @84’4’9’? FCSppanisaltin 40 U""‘LI?S“"PW“YC'“

10 pg/mL) and added in triplicate to 96-well half-area plates previously coated with TARC

20  capture antibody. Plates were incubated for 2 hours at RT then washed again. 50 pL of
biotinylated detection mAb was then added to each well and incubated for a further 2 hours at
RT. Plates were washed and horseradish peroxidase was added at 50 pL per well and
incubated for 20 minutes at RT in the dark. A final wash was carried out and 100 pL of TMB
substrate was added per well and plates were incubated at RT in the dark. Colour

25 development was stopped after 20 minutes incubation by addition of 50 pL. 1M sodium
hydroxide. Plates were read immediately on a Spectramax microplate reader set at 450nm
{Molecular Devices). Data was analysed using SoftmaxPro software and percentage
inhibition of maximal absorbance response by anti-TSLP antibodies was calculated using an
Excel spreadsheet.

30

Neutralization of Natural Human TSLP in Receptor Gene Assay

Human natural TSLP was generated by treating primary human fibroblast cells (Clonetics),
with a cytokine cocktail containing IL-1B (1 ng/ml), TNF-a (1 ng/ml) and IL-13 (10 ng/ml)
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Mat ur ati on panni ng strategies 30 Pannings using the four antibody pools were
performed on biotinylated reconbi nant human TSLP (R&D Systens) in solution
for three rounds, respectively as described in Exanple |I B, solution

panni ng agai 1.0t i nyl ated human TSLP. The sel ection 1 W
2007/ 09612@02@1"/‘)2@%07/ 001506 was increased by reductl%érﬁllr/ﬁl%g'ﬁl o%/slmﬁyl at ed
antigen from panning round to panni ng round, by prolonged washing steps and
by addition_of non-biotinyl ated antigen for off-rate_sel ection.

El ect r ochiR2f herhesd dn in Rhepelved free REMEcontapiingil 0% FBR o Theeell ctliyredet ect i on of
5 TSLP bi gglkmtafidBnthibingdfidu@id MiurklyBAIPESasBhdleH 08%e Al tivelth HEIRKSA ab@livaant | bodi es

in E. coli lysates (BEL extracts) to TSLP was analyzed in BioVeris

M SERI ES(#0v884 Anal yzer Bi oVeris, Europe, W't ney, Oxforfshire, UK). BEL
extracts were gl i in B5HEHackHdl frﬁzpwéﬁl \AE%%%(%‘%BSA) for use in
Bi oVeris screening. Biotinylated TSLP (R&D S coupled to

st r ept &vi approximately theisamp davalmigetimitydn the&fs\ ihsfmmﬁlh'f@l;&bl) en¢Ovamova) was
o e TR oot W ind ey Y BRI ey, OT o1 dshi v
measuring in the BioVeris M SERI ES(r) 384 Anal yzer. After sequence analysis
of hits fromt j S SCr Ln cud.aque. Fab cl ones were identified:
MORO5008; deéﬁ&g};f%&%ﬁ?‘&’ EWB&%BT%B“’MFF SWORO5013; MORO5014: 15
MOR05015; MOR(Fx® fife; T SIPR g AnhiMibh 2834\3 rechinbinait htimah/DROB (RAD Sysiems)021;

e L N e e e b

order to Bmmtmammﬁmqﬂre@pe vt:dﬁle(lahM $o0dki, @S dmhnéﬁmepamexbmwumﬂol-zﬂ&nmpt imzed

Fab antib r r ffipit 1. 20 20 1gd
of MORO50 % ‘SH fdi qﬁﬁé@ﬁ% N%%Q‘é‘f ﬁ’ < f§9805014:
MORO5015; ammmm%ﬁ FMIREOH ahitibbliyRIbeId wwithy'BROM WaccorMHﬁQ502 1;
MOR05022: . MOR)502 NOR05025:  MORQ5026:  MORO5S was reasured in

SOl ULt on BEHCHOBAL SYRPFR (B is HuroRty PaGet O LIOuas Aided i SHBPl o

furthes Iman@aasmrorqm ﬁfﬁd: mabn&aﬁahmg@ﬁmenpwﬁﬂatvsrmeﬁt bo pM2 and L- 25
CDR3 from mat ured were derived fromthe sane parental clone,

were conBFtagign %Eﬁﬁ%’@eﬂ h% r&!"W‘d@ M-3f¢ SERIESE Wierksiation (BigYersfusoreonbi nat i on
woul d | eagyitgy, @xiwrsm@m)gmmgﬁmmw Moﬂ@gé’hﬂohﬁw RitsRoabeo, | | ght

chain of the’l were on separate vectors and therefore by

cross-t r atse Zishowgalinhibition of BSLiFyeespiaspindinglivthisgssayi f f er ent opt i ni zed
chains which were then co-expressed in one cell and assenble to 1gG

anti bodi es. This nmethod was 30 applied for binders that were derived from
the pa®ental dPeserminiiavefaanomolar/affinities nsing gwrface plasmontresdnan¢ee H- CDR2 and
the L- CDF%luop‘;)ary optim zed chains were identified in

Kinetic SPR analysis was performed on a SA-chip (Biacore, Sweden) which had been
coated with a density of ~400 RU biotinylated recombinant human TSLP i. A respective
amount of biotinylated human serum albumin (HSA) was immobilized on the reference flow

25  cell. PBS (136 mM NaCl, 2.7 mM KCI, 10 mM Na2HPO4, 1.76 mM KH2PO4 pH 7.4) was
used as the running buffer. The Fabs were applied in concentration series of 16 — 500 nM at a
flow rate of 20 pul/min. Association phase was set to 60 s and dissociation phase to 120 s. The
suminarized affinities of the parental Fab antibodies 4493, 4494, 4496, 4497, 4832 and 4609
to human TSLP determined by that method are in the range of 8 — 1400 nM.
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paral l el . For MOR04494 all six optim zed heavy chains from MOR0O5010 -
MOR0O5015 were conbined one by one with the three optim zed |ight chains of
MOR05016 - MOR0O5018 resulting in 18 new anti bodi es. For MOR04497 the one
optim zed f o, MORS5019 62 WD 2007/096149 PCT/ EP20 @8&;25 S

conbi ned \Aﬁﬁ%ﬁltg&f‘%r ee optim zed |ight chains of NL’ROg% - @%%%22
resulting in 3 new antibodies. Determ nation of piconolar affinities using

Solution EquilibriumTitration (SET) 5 For Ko determ nation, nononer
fractions (at |east 90% nononer content, analyzed by analytical SEC

Super dex75, A rsh Fab .were us diti i t. was
possible to dnﬁé‘f'ﬂ? ﬁé’n&f'?;t}fﬁ%l%so?ﬁ"f’ecfﬁ'd“t"ﬁg{‘? h@bsd ﬂafﬁﬂg"g%
supposed to be a nononer i rRFIMDRSI sid HEDR2tcaqedaM | um nescence (ECL) based
affinity determnation in solution and data evaluation were basically

perfornmed as dsscr|¢ui\drdmnHﬂl?whbﬁheal‘omﬂﬁﬁ@r%atﬂr&ﬂmconstant amount of Fab
or 1g3@ was e brated wtﬁgg{:fferent concentr tions &Fgrla 3"
diluti éns) of A TRCERRse ths 'WSE?’"’E‘I?&WWEY‘B’ fhe idendified et ISLB; ot i ny| at ed

human TSh.Rlba@iupkserdb&@n@anomtmonbmswmm poreosayiMoRrosdagnal ), and
BV-tags (B oVerls Euro ﬂ@ 1% Oxfordshire, UK) |abel’ed anti-human
gateg,tfda

(Fab) ' 2 ( BRHORYY33gaery thigy magusatio. Eof thwsm%%rcs@nwwc

Subsequenbhimizdd By GQREERLGA A Uk Mn&%mdeﬁé@temdg‘én&wh fied via ECL
detection usin the M SERI ES(r) . 3 4 anal yzer (BioVerls Europe). Affinity

det er mi nat i on Ths fellaydngpajagaphdiriofiy dessribasitherpretasal usediforclemer ofithe f i cati on ~ at

NVS) i1 SﬂlahthfaHh%ﬁe%ﬂ‘?aﬁéﬁzﬁ-ﬁ%tﬁh' B’ab%gﬂ@:ﬁﬁrbﬂ%ﬁp:@&mﬁeveh%m acing the human
TSLP by the Cé or detectiron of free Fa bi oti nyl ated hunman

TSLP coupPMORPHPXEaFabuBl erd dosdiinis twgbagrmidivechy SMORRHIZS (U8 6.7630136) at ed
according TW d ?i?x@lst{a?églé lwere( ?’Hé} n %mﬁ%l #&?Ptﬂqzct l;b mﬁpz{ﬁqltﬁé]%ﬁ%c? escri bed

above (nonomneric Inirties tor t ITy- opt|mze anti gGs were
det er m nedf thepaeitaltfabn. The affinities to human and cynonol gus TSLP are

2007/ 006140 PCIF BRGRCHEEY Lyl i dsnfiniedhn BRICLCRR b puilalr
Par entlal ElgfidsAfaP rdplacekkbby a Mpertaﬁﬁ(aﬁlddﬁlc[qal\nght(ﬁha[mm sés0Oged.On pa3ll:1 MER04493 2
S00S80 10?1%1& region 4«?t4each }%leta? c%gg &Zs replaced by a repertoire of individual heavy chain

CDR2 sequences. Affinity maturation libraries were generated by standard cloning

procedures and transformation of the diversified clones into electro-competent E. coli
TOP10F cells (Invitrogen). Fab-presenting phages were prepared as described in Example
20 1A, Four maturation pools were built and kept separate during the subsequent selection
process:
. pool 1: LCDR3 libraries of MOR04493 and MOR04832
. pool 2: HCDR2 libraries of MOR04493 and MOR04832
. pool 3: LCDR3 libraries of MOR04494; MOR04496; MOR04497;
25  MORO04609
. pool 4: HCDR2 libraries of MOR04494; MOR04496; MOR04497,
MOR04609

Maturation panning strategies
30 Pannings using the four antibody pools were performed on biotinylated recombinant
human TSLP (R&D Systems} in solution for three rounds, respectively as described in

Example 1B, solution panning against biotinylated human TSLP. The selection stringency
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4 5010 2 1099 5 5011 31 4951 6. 5012 25 1535 '. 7 5013 34 1367 8 5014 8
3711 9 5015 26 2959 10'' 5016 7 98 11 5017 4 111 12 5018 14 358 .13
5010 5016 5154 13 18 14 5010 5017 5155 1 9 15 5010 5018 5156 16 58 16 5011
5016 5157 4494 17 5011 5017 - .5158. 9 21 18. 159 12 87
19 5012 5078 7 28 20 5012 5017 5161 11 11 21 ggégﬁégﬁg&ngz 21 81
22" 5013 5016 51631 22 17 '23 5013 5017 5164 " 14 8 24 5013 5018 5165:

19 45 25: 5014 5016 5166-' .22 27. .26 50 44 5017 5167' 14 16 . 27. 5014
5018 " 516%as incrgasgehhy reductign pEbigkinydatehantgemfrogpanning roung te pagging rounsigbyy 11 25

_30"  5015pafdhgeddlabhing $@ps/ahd b?ﬁd&lﬂtﬂ?of@mniblogn Ied #nti ﬁ)@oﬁf\'atc selecton>019 36
3825 33 5020 13 103 34 5021 14 79 |\/D?0449 35 5022 7 79 ' 36 5019 5020

5172 122 7540 37, 5019 5021 5173 39 3377 :38 5019 5022 5174 ., 117 4763
39 5023 5 > 2GgRd¥fochemiluminescene (BioVeris) based binding analysis for detection of

5 TSLP binding Fab in bacterial lysates
Binding of optimized Fab antibodies in E. coli lysates (BEL extracts) to TSLP was
analyzed in BioVeris M-SERIES® 384 AnalyzerBioVeris, Europe, Witney, Oxforfshire, UK).
BEL extracts were diluted in assay buffer (PBS/0,05%Tween20/0.5%BSA) for use in
BioVeris screening. Biotinylated TSLP (R&D Systems) was coupled to streptavidin coated
10  paramagnetic beads, Anti-human (Fab)’; (Dianova) was ruthenium labeled using the BV-
tag™ (BioVeris Europe, Witney, Oxfordshire, UK). This secondary antibody was added to
the TSLP coupled beads before measuring in the BioVeris M-SERIES® 384 Analyzer. After
sequence analysis of hits from the BioVeris screening, 20 unique Fab clones were identified:
MOR05008; MOR05009; MOR05010; MOR05011; MOR05012; MORO05013; MORO05014;
15 MORO05015; MOR05016; MORO05017; MOR05018; MOR05019; MOR05020; MOR05021;
MOR05022; MOR05023; MOR05024; MOR05025; MOR05026; MOR05027.
IgG conversion and cross-transfection of two independently optimized variable
chains in order to further improve the affinities of the antibodies
All 20 optimized Fab antibodies were sub-cloned into IgG1 format. Affinity of all 20
20 IgGl of MORO5008; MOR05009; MOR05010; MORO05011; MOR05012; MORO05013;
MORO05014; MOR05015; MOR05016; MOR05017; MOR05018; MOR05019; MOR05020;
MOR05021; MOR05022; MOR05023; MOR05024; MOR05025; MOR05026; MOR05027
was ﬁeasurcd in solution equilibrium titration from tissue culture supernatant.
For a further improvement of affinity the independently optimized H-CDR2 and L-
25  CDR3 from matured IgGls, which were derived from the same parental clone, were
combined, because there was a high probability that this combination would lead to a further
gain of affinity 4-16_ The heavy and the light chain of the IgG1 were on separate vectors and
therefore by cross-transfection it was possible to combine the two different optimized chains
which were then co-expressed in one cell and assemble to IgG antibodies. This method was
30 applied for binders that were derived from the parental clone MOR04494 and MOR04497,
where from both the H-CDR2 and the L-CDR3 library optimized chains were identified in
parallel. For MOR04494 all six optimized heavy chains from MOR05010 - MORO05015 were
combined one by one with the three optimized light chains of MOR05016 - MOR05018
resulting in 18 new antibodies. For MOR04497 the one optimized H-CDR2 of MOR5019
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40 5024 4 > 20 nM 41" 5025 7 >20 nM MOR04832 42 5026 12 >20 nM 43 5027 7 >
20 nM arental x-clones 64 WO 2007/ 096149 PCT/ EP2007/001506 Thus, as a
further aspect of the present invention, there is presented the use of an

i sol at ed ng regi on of an antibody or functi t her eof
havi ng anr\{@zﬁ”@b‘ﬂgéss than 100 pM suitably less than E@Kﬁﬁ%‘f@?ﬁp‘ém y |l ess
than 30pM in the treatnent of a disease associated with the presence of
cell receptor targ hTSLP, such as asthma or Qpi c dernmatitis.. Reference
st 1o Reeompined v e higs QR ER) R CSTe o RIORGS AT PEPLEI0RE FrPufes Bt | ol |y
stinmul at e;;néwﬁhmbgteg:el | s. Jl munol 167, 336-343 (2001). 10 2. Sounelis,V. et
al . Human eplthel i al ceI | s tri ?ager dendr| tic cell  nediated allergic

i nfl anmmati on HReteFmyRRMQ neffinitiesyping Soutiog Equilihriym Jitpation 3

Levin, S. DsETY aI Thym c stromal |ynphopoietin: a cytokine that pronotes the
devel opnment of Bcells invitro and signals via a novel nmechanism

JI mun®l 162, é’Pv siswmwgan, monomer fraepionk (akleast Ifoampnomer copient, apalyzeds

dendri ti JA
e o BB SELPS ot Hi oA INLE) A Verdb ORIl b = 257

human t hymselblstm determinetheafBipisiceof IgG1 (a5 Siepptigend S:H’gﬁwppwgd teebsrrani sns | eadi ng

to prolif A et al.
Ful l'y syn?‘h@%‘b%%ﬁgﬁhs@b T%gﬁ%lglﬁgﬁesant I %:“Cg';ggs%a gfgetew I)ﬂ'lbased on
modul ar cmhsansud;dm awhmwkwelarbdm@menfm@mm:bed\m Hat¢nel ctubllﬂ@ﬁmies J Mo!

Bi ol %8 6, oo .ﬁ%ﬂ% oQ)Fab Zr hun’abﬁlm{%tﬁ@ghh 'g_%'ftg?:lré Qe"ﬁgrhﬁ}gr%sﬁ nation_and

engi neeri ng conbi han 54, 67-84
(2001). 2&honfRatichenbtieamybumih TSLP @&D Blmmfs) ilmmbmna,tmmu@llat&btbmianbr ary

721500 1SBEELA PR of ) SR B Eh BE BB 2 =
2007/ 096 1Bérop Witney, (it deHife) GK) labeled anti-human (Fab)’; (Dianova) was added and the
mixture incubated for 30 min. Subsequently, the concentration of unbound Fab was
15  quantified via ECL detection using the M-SERIES® 384 analyzer (BioVeris Europe).
Affinity determination to cynomolgus TSLP (mammalian expression and purification
at NVS) in solution was done essentially as described above replacing the human TSLP by
the cynomolgus TSLP. For detection of free Fab, biotinylated human TSLP coupled to
paramagnetic beads was used. Affinities were calculated according to Haenel et al. (2005)".
20 Using the assay conditions described above (monomeric) affinities for the affinity-optimized
anti-TSLP 1gGs were determined in solution. The affinities to human and cynomolgus TSLP
are summarized in Table 5.

Table 5: Affinities of optimized IgGl.
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9. Knappik,A. et at Fully synthetic human conbi natori al

anti body libraries

(HuCAL) based on nodul ar consensus frameworks and CDRs random zed wth

trinucl eoti des.

J Mol

Bi ol

296, 57-86 (2000).

10. Lohni ng, C. Novel

met hods

for display ) pepti des/ proteins on 5 bacterioph ' % S via
di sulfideaﬁ}dl%g{'@? 01/ 05950). 2001. Ref Type: Patent ﬁ%?m%%%@? 2 et at
H gh- throughaut generation and engi neering of reconbinant human anti bodi es.
JI mmunol  NEYROAYL Peirs far|o4, (200]) . 12 |y human,
HLA- DR-speci fi ¢ ocl ondl an] rind@ 1L programred death
of mal i gnagt— ' € m /i mekas, B. et al.
Trinucl eotl_de] p 0 E‘m 9 , Lip : hesis of m xed
ol i gonucl gafli Hes for randams®ét afjenet®i s, [ Nuch43Bc Adi dsed2es $2. 5600-5607
(1994). 1524l Chen Y ot 009 p_m"snn nr_ld WaH vsils of ap pptimn zed
anti - VEGF |-4a} i body} cryy*ﬂg‘;%* ot 138 of - apRI8F | nilt y- mat ur bd Fab in conpl ex
with antigeg—] JMI | Bi ol [29g5786p 893% e ) 495r5' ichi er,R |et al Isolation
of picomolg Rffinifty antfi~Tgg =2 gl e ga3gr T v by nol gcul ar evol ution
of the co rentarfty dgqtesemsni fg rxagi ops | megne |20 centef of the anti body
bi nding sijté.1] JMl [Bid 263, 56#41- b6/ $199p). 381 Yagg, WP. el al. CDR wal ki ng
nut agenesifs3tbr the affinit$0%ntlir at36on { of 28958atedt human @nti- HiV-|
ant i body ifadlef the i conol 5: JoiBiol $54  292- 403 {1995). 17.
Haenel , C. |5} zger M, Dfeefflep—p— 1;r,tc*.dor*,}“ x—&|{Brocks, Bl 25
Char act er | st brs e ATy DOp eSSy
el ect rochqmid %‘m‘b‘w BquUi{ T OT o gt rorraon. Anal | Bi ochem 339,
182-184 (3615. .50 #B0(q /7 685614Pp PUs/ EPPU0 /7480150 NNNRNNNNNNNNN
N NNNNIJ\we seyt INSey6 i, 5752 >I> >1> B 0 &840 0 @ yofbaibs"|n N0 >r>nnn
nnn - 17 ] 5011 | 5017 | - 5158 9 21

18 | 50117 | 5018 5159 12 87

19 | 5012 | 5016 5160 27 28

20| 5012 | 5017 5161 - 11 11

21°| s012 | so1s 5162 - 21 a1

22| 5013 | 5016 5163 22 17

235013 | 5017 57164 14 )

24'] 5013 | 5018 5165, . 19 45

25| 5014 | 5016 5166° 22 27.

28| 5014 | 5017 5167 14 16

27 | 5014 | 5018 -5168. <1 108

28| 5015 | 5016 1 53

29| 5015 | 5017 11 25

30 5015 | 5018 29 71

31 200 <. > 200N

1232-

"33

:‘5‘ MOR04497

~36) 5019 | 5020 5172 122 7540

37| 5019 | 5021 5173 . 3% 3377

38 | 5019 | 5022 5174 - 17 4763

-39 5023 5 >20 nM

40 5024 4 >20 nM

41 5025 7 >20 nM MOR04832

42 50268 12 >20 nM

43 5027 7 >20 nM

= . x| parental

' | x-clones
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DI EL TOPPSVSVAPGQTARI SCSGDNL GSKYVHWOQOKPGQAPVLVI YADNN
RPSGl PERFSGSNSGNTATLTI SGTQAEDEADYYCQSYDHVL QVFGGGTKLTVLGY 72 WO 2007/ 096149
PCT/ EP2007/ 001506 NMOR04609 VH, SEQ ID NO 75 Q VQLOQSGPGLV
KPSQTLSLT NSAAWG W ROSPGRGLE W LGRI  YYRSKW.
VKSRI Tl NPS‘@S SE%?NSVTPEDTAVYYCARDGGW(I DV V\GQGTLVTVggg@}‘{m%é@§ VL, SEQ
ID N0 76: DI ELTQPPSVSVAPGQTAR! SCSGDNLGSYYANWQQKPGOAPVLVI YEDKRP

EAG _MOR04832 VH, SEQ

YPI FGYANYAQ(F@SRVT I TADESTSTAYNELSSL RSEDTAVYYCARYGQYGQ—lFSH GAVDW\GQGTLVTVSS

MOR04832 VL, D NQ. 7
DI QWQSPSSLSAMM#EI@WWP%PKLLI YGAFSL 15

QSGVPSRFS(B(B 1B GAEVRBIISEVKVIORATGATESS YA KWR?LBIPG o, SEQ ID
79; Y %gLEV KPGSSVKVSCKASGGTESSYAL SW VI Ewgmq

PEFGFTNYA AQREQEEWAVIAD ST iy V CABPCMBY EEBTH vTVsS
MOR05008 WlGo@HYTIRNO  68: DI QUIQSPSSLSAS VGDRVTI TCRASQDI YNYLNW
YQOKPGKAPKL L 1 9CASS | OSGVPSRESCSGSGTDRTLT SSL QPEDFAVYYCQQQNDYPL TFGQGTKVEI KRT
25 MOR05009 vmosew EQED NO: 68:

SPEF G TN ACKE G LA ST ST AU A B RO AP XIS

MOR05009 MRSGYRIRESSIESGHRF TIFISSLQPEDFAVYYCQQQNDYPLTFGQGTKVEIKRT

DI QMIQSPSSL SASVGDRVTI TCRASQDI YNYLNVWYQOKPGKAPKLLI YGASS
LQSGVPSRFSGSGSGIDFTLTI SSLOQPEDFAVYYCQQNDYPLTFGQGTKVEI KRT  MOR05010 VH, SEQ
| D NO 81: 73 MORMIA HASRQ IPAO:E92007/ 001506

QVQLVESGEEL VRS PESS A6 VoP ool RY RN AR A S FYVRAVRQAPGKGLEWVSNIS
YDSSDTYYADSVKGRFTISRDNSKNTL YLQMNSLRAEDTAVYYCARQQYFDHIDIW
GQGTLVTVSS

15 MOR04494 VL, SEQ ID NO: 70:
DIELTQPPSVSVAPGQTARISCGGDSLGGKYVYWYQQKPGQAPVLVIYGDSK
RPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYTNALSTVFGGGTKLTVLGQ

MOR04496 VH, SEQ ID NO: 71:

20 QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYAISWVRQAPGKGLEWVSSISY
SGSSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARMEYWYHLLYM
DYWGQGTLVTVSS

MOR04496 VL, SEQ ID NO: 72:
DIVLTQSPATLSLSPGERATLSCRASQSIGDNYLAWYQQKPGQAPRLLIYDAN
25 NRATGVPARFSGSGSGTDFTLTISSLEPEDFATYYCQQYDDHPLTFGQGTKVEIKRT

MOR04497 VH, SEQ ID NO: 73:
QVQLVESGGGLVQPGGSLRLSCAASGFTFSNHALSWVRQAPGKGLEWVSGI
QYDGSNTGYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARYYGYSYMD
30 YWGQGTLVTVSS
MOR04497 VL, SEQ ID NO: 74:
DIELTQPPSVSVAPGQTARISCSGDNLGSKYVHWYQQKPGQAPVLVIYADNN
RPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYDHMLQVFGGGTKLTVLGQ

T2



FDGETYYAGSVKGRFTI SRDNSKNTLYLQWNSLRAEDTAVYYCARQQYFDHI DI W QGTLVTVSS MOR05010
VL, SEQ ID NO 70: 5 DI ELTQPPSVSVAPGQTARI SCGGDSLGEKYVYWQOKPGQAPVLVI YGDSK
RPSGI PERFSGSNSGNTATLTI SGTQAEDEADYYCQSYTNALSTVFGGGTKLTVLGY  MORO5011 VH, SEQ
ID NO. 82: “@/M VQPGGSL RLS@AS@TFSSWNSVWRQAPG(WM%
YDGSTYYPDSVKGRF TI SRDNSKNTLYLQWNSLRAEDTAVYYCARQQYFDHI DI MOR05011
VL, SEQ ID NO 70: DI ELTQPPSVSVAPGQTARI SCGGEDSLGGKYVYWQQKPGQAPVLVI YGDSK
RPSG PERFSGSN%%@@%@@“_ YTNALSTVFGGGTKLTVLGQ 15 MOR05012 VH,
SEQ ID NO. 83: L'RL SCAASGFTFSSYYMBWRQAPGKGLEWSG F
FTGETYYPDSV KGRRIL@GESCEENVKPEQUNSL RASRTOEVSENSRAWE BHRQEPURGLEQEIRITVSS 20

Dr L Toppe R S R PRTHNEB LRI TPRREAN Y YCARDGGWYIDV

RPSG PERFBGBNSENTATISTI SGTQAEDEADYYCQSYTNALSTVFGGGTKLTVLGR MOR05013 VH, SEQ
ID NO_84: 25 ELVESGGc;_v GGSL RL SCAASGFTFSSYYMBWRQAPGKGLEW/SG F
FDGETWADSVKGQ% 4999V BERQ BANG: R6-DTA VYYCARQQYFDHI DI WG QGTLVTVSS

MOR05013 VL, %ﬁ@frgPMSVQP%T(ARJSCSGDNLGsYYANW@(&KPG&APVLVIYEDKRP
DI ELTQPPSVSVAPGOTARI SCGGDSL GEKYVYWQOKPGOAPVLVI YGDSK 30

RPSG PERF3HE GNTATER FRSEHSPVRG@OTKMEEESQ14 VH, SEQ
| D NO. 85: 74 WD 2007/096149 PCT/ EP2007/ 001506

QVQLVESGGGEL VQPGGSL RL SCAASGFTFSSYYMBWRQAPGKGLEWSG F

FDGT TYYADSVKGMORESEIRIAITEQ BVNE:RAEDTAVYYCARQQYFDH DI W6 QGTLVTVSS MOR05014

RSl PERF ScONTS AT PAEY SRR SR ANO P RSP AR RAYGROL MG T3
YPIFGYANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARYGQYGQHFSH
GGMDVWGQGTLVTVSS

MOR04832 VL, SEQ ID NO: 78:
DIQMTQSPSSLSASVGDRVTITCRASQDISISLTWYQQKPGKAPKLLIYGAFSL
15 QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYYGTSATFGQGTKVEIKRT

MORO05008 VH, SEQ ID NO: 79:
QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGGI!
PEFGFTNYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARSGMFYSILFDY
20 WGQGTLVTVSS
MOR05008 VL, SEQ ID NO: 68:
DIQMTQSPSSLSASVGDRVTITCRASQDIYNYLNWYQQKPGKAPKLLIYGASS
LQSGVPSRFSGSGSGTDFTLTISSLQPEDFAVYYCQQONDYPLTFGQGTKVEIKRT

25 MOR05009 VH, SEQ ID NO: 80:
QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGHI
SPEFGFTNYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARSGMFYSILFDY
WGQGTLVTVSS
MORO05009 VL, SEQ ID NO: 68:
30 DIQMTQSPSSLSASVGDRVTITCRASQDIYNYLNWYQQKPGKAPKLLIYGASS
LQSGVPSRFSGSGSGTDFTLTISSLQPEDFAVYYCQQQNDYPLTFGQGTK VEIKRT

MOR05010 VH, SEQ ID NO: 81:

73



MOR05015 VH, SEQ I D NO 86:
QVQLVESGGEE VQPGGESLRLSCAASG-TFSSYYMSWRQAPGKALEW/SGT 10
FFDGSTYYADSVKGRFTI SRDNSKNTL YLQWSLRAEDTAVYYCARQQYFDHI DI W GQGTLVTVSS

NORO5015 V. NO 70
DI ELT@PSV?\?A@@F&Q? SOGEDSL GGKYVYWQOKPGQAPVLVI YGDSK ~ PCT/EP2007/001506
RPSG PERFSGSNSGNTATL TI SGTQAEDEADYYCOSYTNAL STVFGGGTKLTVLGY 15 MORO5016 VH,

VDSSDTYVADSVK ¥t SRRV QYA ARSI PR RO MY KPP RO VRSS20

MOR05016 MbGEBFOAGSVKGRBISRDNSKNTLYLQMNSLRAEDTAVY YCARQQYFDHIDIWG

DI ELTQPPSVSVAP
RPSG PERFIEENE

ID NO 69: 25 nglyRe

ARl SCGGDSL GGKYVYWQQKPGQAPVL VI YGDSK
ATLTI SGTQAEDEADYYCQSYDLQSLNI VFGGGTKLTVLGQ MOR05017 VH, SEQ
GERRIBCAASGE TFSSYYMSWRQAPGKGLEW/SNI S

YDSSDTYYADSVKGRET|_ SRDNSKNTL YL LRAEDTAVYYCAWFDHI DI W LVTVSS

MORO5017 VL, $HELTRPREYS¥APGQTARISCGGDSLGGKYV

DI ELTQPPSYS

QQKPGQAPVLVIYGDSK

B%ﬁ&ﬁﬁ@ﬁ?ﬁh%ﬁwm \4 %”WFQR%% KLTV
RPSG PERFSGSNSGNTATL 1T SGTQAEDEAD C@YDLKSL%?V&%FKLTVL 3 Kibke801e vH sEQ
ID NO. 69: 75 WD 2007/ 096149 PCT/ EP2007/ 001506

QVQLVESGGEEV Em VIWRQAPGKGLEW/SNI S
YDSSDTWADSV%W@L L RAEDTAVYYCARQQYFDHI DI W GQGTLVTVSS
MOR05018 VL, SAQLYESGHGEYQPEGGSLRLSCAASGFTFSSY YMSWVRQAPGKGLEWVSGIF

%EETQEF%%%%WW@&%%WW% VH, SEQ

| D NO 90QGTU/IVESGGGEL VQPGGSL RLSCAASGFTFSNHAL SWRQAPGKGLEW/SVI S 10
FDG\/KFYADSVKG%%&%&W@% W %EDTAVYYCARYYGYSYI\/DYW GQGTLVTVSS MOR05019

VL, SEQ ID NO

DIELTQPPSVSVAPGQTARISCGGDSLGGK YVYWYQQKPGQAPVLVIYGDSK
RPSGIPERFSGSNSGNTATLTISGTQAEDEADY YCQSYTNALSTVFGGGTKLTVLGQ

15

MOR05012 VH, SEQ ID NO: 83:
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMSWVRQAPGKGLEWVSGIF
FTGETY YPDSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARQQYFDHIDIWG
QGTLVTVSS
20 MOR05012 VL, SEQ ID NO: 70:
DIELTQPPSVSVAPGQTARISCGGDSLGGKYVYWYQQKPGQAPVLVIYGDSK
RPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYTNALSTVFGGGTKLTVLGQ

MOR05013 VH, SEQ 1D NO: 84:

25 QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMSWVRQAPGKGLEWYVSGIF
FDGETYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARQQYFDHIDIWG
QGTLVTVSS

MORO05013 VL, SEQ ID NO: 70:
DIELTQPPSVSVAPGQTARISCGGDSLGGKYVYWYQQKPGQAPVLVIYGDSK
30 RPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYTNALSTVFGGGTKLTVLGQ

MORO05014 VH, SEQ ID NO: 85:

74



DI EL TQPPSVSVAPGQTAR! SCSGDNL GSKYVHWQOKPGQAPVLVI YADNN
RPSG PERFSGSNSGNTATLTI SGTQAEDEADYYCQSYDHMLQUFGGGTKLTVLGY 15 MOR05020 VH,
SEQ ID NO 73: QVQLVESGGGLVQPGGSLRL SCAASGFTFSNHAL SWRQAPGKGL EVW/SG
QYDGSNTGY ARy serisbLSRONSKNTL YL QUNSL RAEDTAVYYCARYYGYSYMD M\({?\@s 20
MORO5020 VL, SEQ I'D NO 91: DI ELTQPPS V SV APGQTARI SCSGDN W
YQOKPGQAP VLV | YADNN

RPSG PERFSGSN Y, VH, SEQ
DN 73 25 Cl VRS R SERASE SR VS PR R G
QYDGSNTGYHDSYRGRA SKINSL QYYEIEIIWIYSS

MOR05021 %Xm%gégo NO 92: DIELTQPPS V S V APGQTARI SCSGDNLGSKYVHW YQOKPGQAP

VLVI RPSA PERFSGSNSCGNTATLTI SGTQAEDEADYYCSSYDL DGVRVFGGGTKLTVLGQ
MOR05022 VH, SHEQROEDMGY/L,SEQ IPNI78007/ 096149 PCT/ EP200 7/00 1 506

VDGO O ADSVIRIBE TR B AT AR AP OR A TV Y SRS LA BV RS 5
MOR05022 M!SGI?EQ%@SINEGNQKTL{FISGTQAEDEADYYC\?LSYTNALSTVFGGGTKLTVLGQ

DI EL TQPPSVSVAPGQTARI SCSGDNL GSKYVHWQQKPGQAPVLVI YADNN
RPSG PERFSGSNSGNTATLTI SGTQAEDEADYYCSSYTTSG RVFGGGTKLTVLGY MOR05023 VI |, SEQ

ID N0 77: WQMWWW%TFSSYAI S W VRQAPGQGLEWVGNI 10
YPI FGYANYAQKF | TADESTSTAYMEL SSLRSEDTAVYYCARYGQYGOHESH ~ GGVD LVTVSS
MOR05023 VL., L YES@GGHYQPGGSLRLSCAASGFTFSSYYMSWVRQAPGKGLEWVSG

D W®PWVEWMW@MMWW&R% YFDHIDIW
QSGVPSRFSGSGSGT DF TL T SSLQPEDFATYYCQOF YFHSPTFGQGTKVE! KRT MOR05024 VH, SEQ

ID NO  776QGHUMTYSE GAEVKKPGSSVKVSCKASGGTFSSYAl SWRQAPGQGL EWVENI
MOR05015 VL, SEQ ID NO: 70:

DIELTQPPSVSVAPGQTARISCGGDSLGGKYVYWYQQKPGQAPVLVIYGDSK
RPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYTNALSTVFGGGTKLTVLGQ

15
MOR05016 VH, SEQ ID NO: 69:
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMSWVRQAPGKGLEWVSNIS

YDSSDTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARQQYFDHIDIW
GQGTLVTVSS

20 MOR05016 VL, SEQ ID NO: 87:

DIELTQPPSVSVAPGQTARISCGGDSLGGKYVYWYQQKPGQAPVLVIYGDSK
RPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYDLQSLNIVFGGGTKLTVLGQ

MOR05017 VH, SEQ ID NO: 69:
25 QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMSWVRQAPGKGLEWVSNIS
YDSSDTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARQQYFDHIDIW
GQGTLVTVSS
MOR05017 VL, SEQ ID NO: 88:
DIELTQPPSVSVAPGQTARISCGGDSLGGKYVYWYQQKPGQAPVLVIYGDSK
30 RPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYDLKSLNVVFGGGTKLTVLGQ

MOR05018 VH, SEQ ID NO: 69:

75



YPI FGYANYAQKFQGRVTI TADESTSTAYMELSSLRSEDTAVYYCARYGQYGOHFSH  GGVDVWGEQGTLVTVSS
20 MOR05024 VL, SEQ ID NO 95:
DI QMTQSPSSLSASVGDRVTI TCRASQDI SI SLTWYQKPGKAPKLLI YGAFSL

QSG\/PSRFSW@%EE SSLQPEDFATYYCQOFWFEPVTFGOGTKVE! KRT %&g&%&m, SEQ I D
NO 77: 25 EVKKPGSSVKVSCKASGGTFSSYAl SWRQAPGOG,
YPI FGYANYAQKFQGRVT! TADESTSTAYMEL SSLRSEDTAVYYCARYGQYGOHFSH ~ GGVDVWGQGTLVTVSS

'\\(/Sg.ig?;iip\réth Ly ESGEGE VoGSt RESCRR SEFTY s MWV RQRPCIE EW VNI

QSGVPSRFSESSSICH ViF ADSVEGHKIFHERBI S K SO NONINSTHAED TV EYRITA RQORBOAASIWH, SEQ | D
NO 77: 7%9&%;%&%%/ 096149 PCT/ EP2007/ 001506

QVQLVQSGA RVSCKASGGTFSSYAl SWYRQAPGQGL EWVENI

YPI FGYANYAQ(FWgﬂ'ﬁ%‘ﬁ'[j\WﬁkﬁSbRSEDTAWYCARYGQYGQ—IFSH GAVDVWGQGTLVTVSS
MOR05026 VL, SEQ | D NQ. _97:

DI QUr (BPSSLSASY PW@&WWFN YRRKAGQAPVLVIYGDSK

QGVPSRF S eIPERFIGINSENREEPTRG Ni%ﬁé@ﬁ@ﬁ?!?m&'* SEQ ID
NO 77: QVOLVOSGAEVKKPGSSVKVSCKAS FSSYAI SW/RQAPGQGLEWVGNT 10

YPI FGYANYAQKFQGRVTI TADESTSTAYMELSSLRSEDTAVYYCARYGQYGOHFSH  GGVDV WEQGTLVTVSS

MOR05027 VL, m ID NO: 90
DI QUTQSPSSL SASV oo RS SR?WWPGMPKLU YGAFSL

QSGVPSRFSGSGSQVRITYE$ GEGUMVRDGHSLRESCAASGPTF SRALAW Y R@APGESLEWOHIS 4 VH, SEQ

FoceT AR R TSRV MRS N AR W SRR S MY 20

MOR05154 GQGTEEQVS® NO 87: DIELTQPP S V' S V APGQTARI SCGG DS LGGK Y V Y W
;PQSGKEESFAEG\S/NLSD&Fhﬁ%%&W&QSYRQSL NI VEGGGTKLTVLGQ
DIELTQPPSVSVAPGQTARISCSGDNLGSKYVHWYQQKPGQAPVLVIYADNN
RPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYDHMLQVFGGGTKLTVLGQ
15
MOR05020 VH, SEQ ID NO; 73:
QVQLVESGGGLVQPGGSLRLSCAASGFTFSNHALSWVRQAPGKGLEWVSGI
QYDGSNTGYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARYYGYSYMD
YWGQGTLVTVSS
20 MOR05020 VL, SEQ ID NO: 91:
DIELTQPPSVSVAPGQTARISCSGDNLGSKYVHWYQQKPGQAPVLVIYADNN
RPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCSSYDSNSIRVFGGGTKLTVLGQ

MOR05021 VH, SEQ ID NO: 73:

25 QVQLVESGGGLVQPGGSLRLSCAASGFTFSNHALSWVRQAPGKGLEWVSGI
QYDGSNTGYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARYYGYSYMD
YWGQGTLVTVSS

MOR05021 VL, SEQ ID NO: 92:
DIELTQPPSVSVAPGQTARISCSGDNLGSK YVHWYQQKPGQAPVLVIYADNN

30 RPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCSSYDLDGVRVFGGGTKLTVLGQ

MOR05022 VH, SEQ ID NO: 73:

76



MORO5155 VH, SEQ ID NO. 81: 25
QVQL VESGGGL VQPGESL RL SCAASGETESSYYMBWRQAPGKGLEWSG F

FDGETYYAGSVKGRFT| SRONSKNTL YL QUNSLRAEDTAVYYCARQQYFDHI DI W6 QGTLVTVSS MOR05155
VL, SEQ | DyfiflooffeysoD) EL TPPSVSVAPGQTAR! SOGGDSL ASKYVYWHOOKPEOAEM M YCDSK 30
RPSG PERFS R¥TI SGTQAEDEADYYCOSYDL KSLNVWFGGGTKL TVEEHEP 6 VH, SEQ
ID NO S1: 78 WD 2007/ 096149 PCT/ EP2007/ 001506

L TR ;
FDGETYYAGSVK: gﬁzl TR FRASARAPY AR g)(‘ffﬁ%ﬁ““@éﬁ“\’)ﬁfé‘s MOR05156
VL, SEQ |QYN©SWY@WEGK@W@ME@AWMWM YGEDSK

RPSG PERFSGSNSGNTATL TI SGTQAEDEADYYCQSYDL GSLNLVFGGGTKLTVLGY MOR05157 VI I,
SEQ | D NOY WG B/ VS GGG VOPGGSLRL SCAASGFTFSSYYMBW/RQAPGKGLEW/SG F - 10

YDGSTYYPDSVKGRIORD @ IN:RAEDTAVYYCARQQYFDHI DI W6 QGTLVTVSS MOR05157
VL, SEQ ID NO_87: DI ELTOPPSVSVAPGOTARI SCGGDSLGGKYVYVW PGOAPVL VI YGDSK
RPSG PERFSGSNRIGEEQPRS Co ARG TNROKPEQARYLVIY ANN 5158 VH,

SEQ | D NCRpSGIPERFYGENSENPRIY %EEWW%E%@? F
YDGSTYYPDSVKGRF T SRDNSKNTL YLQUNSLRAEDTAVYYCARQQYFDHI DI WG~ QGTLVTVSS 20
MORO5158 VL, SEQ ID NO. 88:

Di ELTQDPSVSVA% A PGRAPVLVI YGDSK
RPSG PERFSGSN YDLKSLNVWWFGGGTKLTVLGQ MOR05159 VU, SEQ

ID NO 82: 25 mwmmﬁmmmmmmm
CE@;&P@W@me%%MWFWWMY%% MOR05159
GGMDVWGQGTLVTVSS
MOR05023 VL, SEQ ID NO: %4:
DIQMTQSPSSLSASVGDRVTITCRASQDISISLTWYQQKPGKAPKILLIYGAFSL
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQFYFHSPTFGQGTKVEIKRT
15
MORO5024 VH, SEQ ID NO: 77:
QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGNI
YPIFGYANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARYGQYGQHFSH
GGMDVWGQGTLVTVSS
20 MOR05024 VL, SEQ ID NO: 95:
DIQMTQSPSSLSASVGDRVTITCRASQDISISLTWYQQKPGKAPKLLIYGAFSL
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQFWFEPVTFGQGTKVEIKRT

MOR05025 VH, SEQ ID NO: 77:

25 QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGNI
YPIFGYANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARYGQYGQHFSH
GGMDVWGQGTLVTVSS

MORO05025 VL, SEQ ID NO: 96:
DIQMTQSPSSLSASVGDRVTITCRASQDISISLTWYQQKPGKAPKLLIYGAFSL
30  QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQFWFHPVTFGQGTKVEIKRT

MORO05626 VH, SEQ ID NO: 77:

77



DI EL TQPPSVSVAPGQTARI SCGGDSL GEKYVYWQQKPGQAPVLVI YGDSK 30

RPSG PERFSGSNSGNTATLTI SGTQAEDEADYYCQSYDLGSLNLVFGGGTKLTVLGY MOR05160 VH, SEQ
ID NO 83: 79 WD 2007/ 096149 PCT/ EP2007/ 001506

Q\/Q_VESW SCAASGFTFSSYYMSVWRQAPGKGLEWSG F

FTGETYYPDS KNTL YL QVNSL RAEDTAVYYCARQQYFDHI DI WECTEEHRANASE MOR05160
VL, SEQ ID NO 87: 5 DI ELTQPPSVSVAPGQTARI SCGGDSL GEKYVYWQQKPGQAPVLVI YGDSK

RPSG PERFSGSNS ATLTI MLM Y LTV 5161 VH, SEQ
'DNG 85 OVANRLHBACAENSIAN Wé@&%@s

FTGETYYPDSMiFGRATN SRONBGSRIVONSS wwc@m a MOR05161
VL, SEQ ID NO. 88: DI ELT PSVSVAPGQT ARl SCGEDSL GEKYVYWYQUKP LVI YA&DSK

RPSG PERFSEMIENERG T EDEADYYCQSYDLKSLNWFGGGTKLTVLGY 15 |\/DR05162 VH,
SEQ ID NO  83:M0oR¢Sh: P RGSlgRL SCAASGFTFSSYYMBVWRQAPGKGLEWSG F

FTGETYYPDSVKGRFT| SRDNSKNTLY] 8VNSLRAEDTAVYYCA YFDHI DI W = QGTLVTVSS 20
MOR0O5152 VL, @@M’B)N@SL§QSV DRVTITCRASQDISISLTWYQQKPGKAPKLLIYGAFSL

Dl ELTQPP SSRGS W
RPSG SIZRF GSNSGNT ATLTI SGTQAEDEAD QEVE@E %ﬂ% EIﬁ&EOSlGB VH, SEQ

D NO 84: 25 QVQLVESGGEGELVQPGGSLRLSCAASGFTFSSYYMBWRQAPGKGLEWSA F
FDGETYYADS VK@%HQ Wlt%%AEDTA VYYCARQQYFDHI DI WG  QGTLVTVSS

MORO5163 VL
DI EL TQPPSVSVARBGIBRQSGAEVEIKES IAISBIRQAPGQGLEWMGNI

S F SRR SN PEAR ORI BT BB W 520
GGMDVWGQGTLVTVSS
MOR05027 VL, SEQ ID NO: 98:
DIQMTQSPSSLSASVGDRVTITCRASQDISISLTWYQQKPGKAPKLLIYGAFSL
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQFWTEPVTFGQGTK VEIKRT

15
MOR05154 VH, SEQ ID NO: 81:
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMSWVRQAPGKGLEWVSGIF
FDGETYYAGSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARQQYFDHIDIWG
QGTLVTVSS
20 MORO05154 VL, SEQ ID NO: 87:
DIELTQPPSVSVAPGQTARISCGGDSLGGKYVYWYQQKPGQAPVLVIYGDSK
RPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYDLQSLNIVFGGGTKLTVLGQ

MORGO5155 VH, SEQ ID NO: 81:
25 QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMSWVRQAPGKGLEWVSGIF
FDGETYYAGSVKGRFTISRDNSKNTL YLQMNSLRAEDTAVYYCARQQYFDHIDIWG
QGTLVTVSS
MORO05155 VL, SEQ ID NO: 88:
DIELTQPPSVSVAPGQTARISCGGDSLGGK YVYWYQQKPGQAPVLVIYGDSK
30 RPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYDLKSLNVVFGGGTKLTVLGQ

MOR05156 VH, SEQ ID NO: 81:

78



QVQLVESGGGE. VOPGGSL RL SCAASGFTFSSYYMBW VRQAPGKGLEW/SG F
FDGETYYADSVKGRFTI SRDNSKNTL YLQVNSLRAEDTAVYYCARQQYFDHI DI WG QGTLVTVSS MOR05164
VL, SEQ ID NO 88: 5 DI ELTQPPSVSVAPGQTARI SCGGDSLGGKYVYWQQKPGQAPVLVI YGDSK
RPSG PERFS T1. T SGTQAEDEADYYCQSYDLKSLNVWFGGGTKLT 5165 VH, SEQ
ID NO 84 %V@GGSLRLS%AS@TFSSWNBVWRQAPG(Gk%%%ﬁE&H%
FDGETYYADSVKGRFTI SRONSKNTL YL QVNSLRAEDTAVYYCARQQYFDHI DI WG QGTLVTVSS MOR05165

VL, SEQ ID AR € P YGEDSK
RPSal PERF SeNSX YRGB IRPHORL KNSR R USSP ER R ERES 166 iy

SEQ | D NFDGETY Y AGIVRICKHIERDMORSEBYROMMASGHD BOV YVRWIINPENHINWGSG F
FDGTTYYADSYKGRET]. SRDNSKNTL YLQVNSL RAEDTAVYYCARQQYFDHI DI WG QGTLVTVSS 20

MOR05166 SETL¥ENSSD NO 87:

DI EL TQPPSVSVARGOROR SSGACRBEHINNOMBQAKPGRAPVLVI YGDSK
RPSG PERFSGSNSGNTATLTI SGT EDEAD%Y é':q'Qfsil_Nl VFC{I;TKLTVLGQ@VWNDQO5167 VH, SEQ
SWIERRRBASEAT &RSK

| D NOJ 85 25 QIELVREPFYS'

FDGTTYYADGMGIRER ESEENSENT X TIND GG ERELYWMES MOR05167
VL, SEQ ID NO 88: D ELTQDPSVSVAEGQTARI SCGEDSL GEKYVYWYQOKPGOAPVL VI'YGDSK 30
RPSG PERFSGSNSGNTATLTI SGTQAEDEADYYCQSYDLKSLNVWFGGGTKLTVLGQ NOR05168 VH, SEQ
ID NO 85: 81 007/ 001506
Q\/Q_VESGGG_VQD%%%? : ﬂS%Fssw RQAPGKGLEW/SG F
FDGT TYYADSVKGRMOIYESSRALV QPOG IR ACAPAGFTESSNODYISWY ROABGKOTCAEWNSGE MOR05168
VL. SRR | bliery$PDs YKARFTI SRONYRIMAL PRSI EARS A ARG YEDSK
QGTLVTVSS
MORO05157 VL, SEQ ID NO: 87:
DIELTQPPSVSVAPGQTARISCGGDSLGGKYVYWYQQKPGQAPVLVIYGDSK
RPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYDLQSLNIVFGGGTKLTVLGQ

15
MORO5158 VH, SEQ ID NO: 82:
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMSWVRQAPGKGLEWVSGIF

YDGSTYYPDSVKGRFTISRDNSKNTL YLQMNSLRAEDTAVYYCARQQYFDHIDIWG
QGTLVTVSS

20 MOR05158 VL, SEQ ID NO: 88:

DIELTQPPSVSVAPGQTARISCGGDSLGGKYVYWYQQKPGQAPVLVIYGDSK
RPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYDLKSLNVVFGGGTKLTVLGQ

MORG05159 VH, SEQ ID NO: 82:

25 QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMSWVRQAPGKGLEWVSGIF
YDGSTYYPDSVKGRFTISRDNSKNTL YLQMNSLRAEDTAVYYCARQQYFDHIDIWG
QGTLVTVSS

MORO05159 VL, SEQ ID NO: 89:
DIELTQPPSVSVAPGQTARISCGGDSLGGKYVYWYQQKPGQAPVLVIYGDSK
30 RPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYDLGSLNLVFGGGTKLTVLGQ

MOR05160 VH, SEQ ID NO: 83:
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RPSG PERFSGSNSGNTATLTI SGTQAEDEADYYCQSYDLGSLNLVFGGGTKLTVLGY MOR05169 VH, SEQ
I D NO 86: QVQLVESGGEGELVQPGGSLRLSCAASGFTFSSYYMSWRQAPGKGLEWSGT 10
FFDGSTYYADSVKGRFTI SRDNSKNTL YLQWSLRAEDTAVYYCARQQYFDHI DI W GQGTLVTVSS

MORO5169 V. NO. 87
DI ELTQPPSV%(?A@@#X@F SCGGDSL GGKYVYWYQQKPGQAPVL VI YGDSK ~ PCT/EP2007/001506
RPSG PERFSGSNSGNTATLTI SGTQAEDEADYYCCSYDLOSLNI VEGGGTKLTVLGY 15 MOR05170 VH,

SEQ I D NO. 86: %éﬁp\é TESS PCKGL
FFOGSTYVADSKEYSH CORLRRAA I e PO SARERGIEM VA GiEs 20
MOR05170 MGESEPHEVRGRFEBRDNSKNTLYLQMNSLRAEDTAVYYCARQQYFDHIDIWG

Dl ELTQDPSVgéAP ARl SCGEDSL GEKYVYWY QRKPGQRAPVLYVI YGDSK

RPSG PER ATLTI SGTQAEDEADYYCQSYDLKSLNVWFGGGTKLTVLGQ MOR05171 VH, SEQ
ID NO 86: 25 MyROMEIAGSKPISNGRSFCAASGFTFSSYYNBWRQAPGKGL EW/SGT

FFDGSTYYADSVKGRETI SRDNSKNTL YL LRAEDTAVYYCA YEDHI VSS
MORO51%71 VL, ﬁ@T@PWS‘é@PGngNS %@@%@%WP@APVL
VI YGDSK @ik iPERE S SERNR PN A T0 A5 %QW ATRETMELGYL R
MOR0O5172 VH, SEQ ID NO 90: 82 WO 2007/ 096149 PCI/ EP2007/ 001506

QVQL VESGGGL VQPGGSL RL SCAASGFTFSNHAL SWRQAPGKGLEW/SVI S

FDGVKFYADSVKGRIdR WQ&E{#& EDTAVYYCARYYGYSYI\/DYW GQGTLVTVSS MOR05172
VL, SEQ ID NO 91: Dl PSVSVA GQT ARl SCSGDNL GSKYVHW QQKPGQAPVL VI YADNN

RPSG PERFS%NWWW@@W@Q@W@QWWKQB@QKGM&GE VH, SEQ
oo R SRS
QGTLVTVSS
MOR05161 VL, SEQ ID NO: 88:
DIELTQPPSVSVAPGQTARISCGGDSLGGK YVYWYQQKPGQAPVLVIYGDSK
RPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYDLKSLNVVFGGGTKLTVLGQ

i5
MORO05162 VH, SEQ ID NO: 83:-
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMSWVRQAPGKGLEWVSGIF
FTGETYYPDSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARQQYFDHIDIWG
QGTLVTVSS
20 MORGO05162 VL, SEQ ID NO: 89:
DIELTQPPSVSVAPGQTARISCGGDSLGGKYVYWYQQKPGQAPVLVIYGDSK
RPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYDLGSLNLVFGGGTKLTVLGQ

MORO05163 VH, SEQ ID NO: 84:
25 QVQLVESGGGL VQPGGSLRLSCAASGFTFSSYYMSWVRQAPGKGLEWVSGIF
FDGETYYADSVKGRFTISRDNSKNTL YLQMNSLRAEDTA VY YCARQQYFDHIDIWG
QGTLVTVSS
MOR05163 VL, SEQ ID NO: 87:
DIELTQPPSVSVAPGQTARISCGGDSLGGK YVYWYQQKPGQAPVLVIYGDSK
30 RPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYDLQSLNIVFGGGTKLTVLGQ

MORO05164 VH, SEQ ID NO: 84:
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MORO5173 VL, SEQ ID NO 92: DI ELTQPPSV SVAPGQTAR! SCSGDNLGSKYVHW
YOQKPGQAPVLVI YADNN

RPSG PERFSGSNSGNTATLTI SGTQAEDEADYYCSSYDLDGVRVFGGGTKLTVLGY 15 MORO5174 VH,
SEQ | D NO. 00 (/R VESGOCL VGPCESLRLSCAASGFTESNHAL S/ g%gpﬂlszsw S
FDGVKFYADSYRGHET KNTL YL QUNSL RAEDTAVYYCARYYGYSYND

MORO5174 VL, SEQ ID NO 93:

DI ELTQPPSVSVAP COKPGQAPVL VL Y.

RPSG PERFSGS SAPSREY Wﬁ&é%%@ﬁ@@%@i@ﬁ‘%la? 5170

LI GHT Gwmgmmswmls@NsmWMmmumaqthpmmwnSEQ | D
NO 99: ?ﬁd i s_encoded by the nucleotide sequence of SEQ ID NO 100:
MAWAL LL L TREFESTYEADI EL TQPPSVSVAPGQTARI SCGGEDSL GEKYVY

WY QQKPGQAPVL VINYGRBERASA., ESNGGTATLTI SGTQAEDEADYYCQSY 30

DLKSL NVWFGGGTKL TVL GOPKAAPS LFPPSSEEL NKATLVCL| SDFYPGAVT
VAVWKADGSSPVKAGEETQ RGQTARL: B REKXS SN HRAKRGAAPVERIGRSECS ( SEQ

| D NG99 pocipifebda: iSctodnrabyYelis Yol KSR ORGEaTRE VL
T(XXBCTGATATCGAACTGACCCAGCC@TTCA 8
AQCGOGOGT ATCTCGT GTGBOGAO0GAT TCTCTTGGTGGTAAGTATGT TTATTGGT
ACCAGCAGAAACCQRGHE CRGTHGATTTATGGTGATTCTAAGCG

AFFRY Y MSOAGRQA PEIK GMEWYOGIR 96149

??&@M%%@@W'W% S G

GCT TCAAGGQZ@&MKW)CACACT GGT GIGTCTCATAAGTGACT TCTACCCGGEA
GCCGTGACAGT CORERE “AGA ACCCCCGT CAAGCCGCGGAGTIGA 5
GACCACCACACCCTCCAR :

GAGCCT GACGCCT GAECHIFFRVSVARGOAAR S AGLI SAGE YECREGUBRGQAPVLVIYGDSK
AT A RIS RSN PA T ST LB SO P SRS st vi Go Bk 198k 1°

(5
MOR05166 VH, SEQ ID NO: 85: _
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMSWVRQAPGKGLEWVSGIF
FDGTTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY YCARQQYFDHIDIWG
QGTLVTVSS
20 MOR05166 VL, SEQ ID NO: 87:
DIELTQPPSVSVAPGQTARISCGGDSLGGKYVYWYQQKPGQAPVLVIYGDSK
RPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYDLQSLNIVFGGGTKLTVLGQ

MORO05167 VH, SEQ ID NO: 85:

25 QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMSWVRQAPGKGLEWVSGIF
FDGTTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARQQYFDHIDIWG
QGTLVTVSS

MORO05167 VL, SEQ ID NO: 88:
DIELTQPPSVSVAPGQTARISCGGDSLGGKYVYWYQQKPGQAPVLVIYGDSK
30 RPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYDLKSLNVVFGGGTKLTVLGQ

MORO05168 VH, SEQ ID NO: 85:
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MOR 5164, 5167, 5170 LI GHT CHAI N LAVBDA (OPTIM ZED) The LC Landa am no acid
sequence is shown in SEQ ID NGO 101: and is encoded by the nucleotide
sequence of SEQ ID NO 102: 15

MBVLTQVLAL | ELTQPPSVSVAPGQTARI SCGGEDSLGEKYV

YVWQQ(PGQAM%% @% RPSG PERFSGSNSGNTATLTI SGTQAEDEADYYCERT/ER2007/001506
YDLKSLNWVVFGGGT KL TVL GQPKAAPSVTLFPPSSEEL QANKATLVCLI SDFYPGAV

DKo tor) WA AR WiRdR e EA ek

ACCCGT TCOSAGRTC2AGS VRASKITASK MERECHMIBIRAELTACYIEXRQQYFDHIDIWG
AGA GTGGCGGCGACAGCCTGGGCGCI:AAGTACGTGTACT

GGTATCA GGOCCCOGT GCTGGT GATCTACGGCGACAGCA 25
AGCGGCCCAGCCEMORISIIPAILSET IIRGGFAGCAACAGCGGCAACACCG
CCACCCTGACCATCAGCGGCACCCAGGCCGAGGACGAGGCCGACTACTACT
AGAGCTACGACCTENEEAG (KX QORPGQAPVLVIYGDSK

CCGTCCTA W@@R@Eﬁ%ﬁg FENHEGGGTKLTVLGQ
GAGGAGCT TCAAGCCAACAAGGCCACACTGGT GTCTCATAA GACTTCTACC 30
CGGGAGCOGT GACAGT GGCCT GGAAGGCAGATAGCAGCCCCGT CAAGGOGGGA

GI %@W%%W@ ACGCGGCCAGCAG
CTATCTGAGCCT CAGAAGCTACAGCTGCCA
GGT CACGCATGAAW RACSABASCARSCETT AEXEMESMYRQAPGRATL R WVEGITD NO

%gZ)SEgg’I W and 'S enc%]gleggkgﬂ:b?kd nugﬁﬁ%emwg (QI?DSRCC))M

104 40 MKEQGFEMIMSBAPRVWL SQVQL VESGGG_ VQPGGSLRLSCAASGFTFSSY  YMSW VRQAPGKGLEW

DT AVYVCARGOYF LT BT RS ANER 825 il apssicsTsaarant ao

VKDYFPEPVTVSVHBERT P EPSH S VRRGO DA R GGEESMGGRSSSY SUOKRGRARVL VIYGDSK

WDVSHEDPRER VYA KR AR ARGV VFGLG L Tvio

GKEYKEKVSNKAL PAPI EKTI SKAKGOPREPQVYTLPPSREEMIKNQVSLTCLVKGF  YPSDI A

VEWESNGOPENNY \IDKS FSCS VM HEAL HNHYTOKSL SLSPGK
(SEQ | 5o 1£§%¥m§mfé¥§'ﬂ&ﬁf RWQQGNV X

QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMSWVRQAPGKGLEWVSGT
FFDGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARQQYFDHIDIW
GQGTLVTVSS

20 MORO5170 VL, SEQ ID NO: 88:

DIELTQPPSVSVAPGQTARISCGGDSLGGK YVYWYQQKPGQAPVLVIYGDSK
RPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYDLKSLNVVFGGGTKLTVLGQ

MOR05171 VH, SEQ ID NO: 86:

25 QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMSWVRQAPGKGLEWVSGT
FFDGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARQQYFDHIDIW
GQGTLVTVSS

MORO05171 VL, SEQ ID NO: 89:
DIELTQPPSVSVAPGQTARISCGGDSLGGKYVYWYQQKPGQAPVLVIYGDSK
30 RPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYDLGSLNLVFGGGTKLTVLGQ

MOR05172 VH, SEQ ID NO: 90:

82



50 84 WO 2007/096149 PCT/ EP2007/ 001506
ATGAAACACCTGTGGT TCTTCCT CCTGCT GGT GGCAGCT CCCAGATGGGTCCTGT
CCCAGGTGCAAT TGGT GGAAAGCGECGEECEECCT GGT GCAACCGEECGGECAGCC

TGCGTCTGA CCGGATTTACCTTTTCTTCTTATFATATGICT Tg% T/EP2007/001506
GIGCGCCAA GGGTCTCGAGTGGGTGAGCGGTATPI T | | TGATG S
GTGAGACTTATTATGCTGATTCTGTTAAGGGTCGI Tf TACCATI TCACGT GATAAT

TCGAAAAACACCCT. C
GTOTATTATTCCCO T KEEOREX SEGapckaLEWvSVIS

wmwmmmmm@%ﬁxmkwmsmmw
GGCACCCT GAGCACCT CT GEGEGEGECACAGCGGECCCTGRRCTGCCTGET 10

CAAGGACTA CCGGTGACGGT GTCGTGGAACT CAGGCGCCCTGAC

CAGCGGCGT GCACAGGRD AGAG] CCTCAGGACTCTACTCCCTC

AGCAGCGT GGT GACCGT GOCCT CCAGCAGCT TGGGCACCCAGACCTACATCTGC
AACGT GAAT CACAAMEETREPRYE VP GRBARIFGICHRNIGRICT YHNX RQEKRGQAPVLVIYADNN

ALGT AT T T O R e e hlyags TG

GGACCCCT GAGGT CACATGCGT GGT GGT GGACGT GAGCCACGAAGACCCTGAGG
%ﬁ%ﬁ@ﬁm CAGUGTCCTCACOGTCL

TGCACCAGGACT CRASCAAANETFOVHAASWYRCAPGKGLEWVSVIS
MRYYGYSYMDYW

TCAGCCT GAGQGECY TUSSCAAAGGCT TCTATCCCAGCGACATCGCCGTGGAGT G

CTCCGACGCCT CCGT GGACAAGAGCAGGT GG 25
CAGCAGGGGAACGTIELTORRAT CEV APGIDBGA RIS " VEACEQQRRGRAPVLVIYADNN

S RIS B ol AR B3 o
105 amfl i s encoded by the nucleotide sequence of SEQ ID NO 106

MAWANT L PFL (SLRLSCAASG-TESSY  YMS WV RQAPGKGLEW V
5 FDGETYYADIIORGAE SRR RS raE a5

DTAVYYCARQQYF W QL VESG GG, VPSS T RERBUARIGIT ESKRAS STVRQEBGK GLEW VS VIS
VKOV PPy N eV RF 7 ADSYRGRE TSN NSRRI YL OMNSL R AED TRV Y Y CARYY Gy syMpYw
GQGTLVTVSS
20 MOR05174 VL, SEQ ID NO: 93:
DIELTQPPSVSVAPGQTARISCSGDNLGSK YVHWYQQKPGQAPVLVIYADNN
RPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCSSYTTSGIRVFGGGTKLTVLGQ

MOR 5164, 5167, 5170 LIGHT CHAIN LAMBDA
25 The LC Lamda amino acid sequence is shown in SEQ ID NO: 99: and is encoded by the
nucleotide sequence of SEQ 1D NO: 100:

MAWALLLLTLLTQGTGSWADIELTQPPSVSVAPGQTARISCGGDSLGGKYVY

WYQQKPGQAPVLVIYGDSKRPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSY

30 DLKSLNVVFGGGTKLTVLGQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVT

VAWKADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGST
VEKTVAPTECS (SEQ ID NO: 99:)

ATGGCCTGGGCTCTGCTGCTCCTCACCCTCCTCACTCAGGGCACAGGATCC

35 TGGGCTGATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAG
ACCGCGCGTATCTCGTGTGGCGGCGATTCTCTTGGTGGTAAGTATGTTTATTGGT
ACCAGCAGAAACCCGGGCAGGCGCCAGTTCTTGTGATTTATGGTGATTCTAAGCG
TCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCAACAGCGGCAACACCGCGAC
CCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATTATTGCCAGTC
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HKPSNTKVDKRVEPKSCDKTHT CPPCPAPEL L GGPSVFL FPPKPKDTLM SRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRWSVL TVL HQDW.N
GKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQ\/YTLPPSREEMTKNQ\/SLTCLVKGF 40

YPSDI AVEVE TPPVL DSDGSFFL YSKL TVDKSRWOQGNVFSCSVM

HEAL HNHYT MQSEQ ID NO 105) FCT/EP2007/001506
ATGGCT TGGGT GTGGACCT TGCCAT TCCT GATGGCAGCT GCCCAAAGTGTC

CAGGCCCAGGT GCAGCTGGT T cecoccoc CTGGTGCAGCCT
AGCCTGAGA| SEEAATFA GTTAACCGTCC

MMQ@WWM@WMW@@WAWTATCT
mﬁ&mmmmm@wm/ 096149
AEAL cCT&T AOABRTGTCA(SBRCTGEECTG

GGCCA
PCT/ EP2009€AT¢88& GGRGEY
CCTGGTCAAMQTA@WCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGC
CCTGACCAGCGGECGT GCACACCT TCCCGGCTGT CCTACAGT CCTCAGGACTCTAC
TCCCTHAGCAGCGT CGT GACCGT GCCCTCCAGCAGCT TGBGCACCCAGACCTACA 5
Tdmwwmmmmm@mmmmm)

GXXXEACO@EWEWFS@Q}WRCCCAAGGACACCCT CATGATC
TCCCGGACCCCTGAGGT CACATGCGT GGT GGTGGACGT GAGCCACGAAGACCCT
GAGGTELAGT TCAMS AT B ETOTBCANER BAPPSVANARGQTARIS CLUGDSLGGKYV
M&C&BGGWA%@A@@@R&@@E@F@E&MMA@MDWCQS
R ; < WVCL[SDFYPGAV
W e SRR REEERSYSCQVTHEGS
AGAACCACM@WM‘W@AGATGACCAAGAACCA 15
GGT CAZICCT GACCT GCCTGGTCAAAGGCT TCT ATCCCAGCGACATCGCCGT GGAG
A 3CTGCTGTGGCTTACAGGT
AGL , ABBGAGTABGTGGCCCCTGGCC
mwmmmmmmmmmemmmmm
ACTACACCEGFATESCCRAGRCOGT G CGCUTUAGTRTACEICBT SEDGCO TKA TAST GG GAKIAREIAS 7  HEAVY
CHAI N2 gGAGCGGCCCAGCGGCATCCCCGAGCGGTTCAGCGGCAGCAACAGCGGCAACACCG
CCACCCTGACCATCAGCGGCACCCAGGCCGAGGACGAGGCCGACTACTACTGCC
AGAGCTACGACCTGAAGAGCCTGAACGTGGTGTTTGGCGGCGGAACAAAGCTTA
CCGTCCTAGGTCAGCCCAAGGCTGCCCCCTCGGTCACTCTGTTCCCGCCCTCCTCT
GAGGAGCTTCAAGCCAACAAGGCCACACTGGTGTGTCTCATAAGTGACTTCTACC
30 CGGGAGCCGTGACAGTGGCCTGGAAGGCAGATAGCAGCCCCGTCAAGGCGGGA
GTGGAGACAACCACACCCTCCAAACAAAGCAACAACAAGTACGCGGCCAGCAG
CTATCTGAGCCTGACGCCTGAGCAGTGGAAGTCCCACAGAAGCTACAGCTGCCA
GGTCACGCATGAAGGGAGCACCGTGGAAAAGACAGTGGCCCCTACAGAATGTTC
ATAG (SEQ ID NO: 102)

35
MOR5164 HEAVY CHAIN IgG1:
The HC Lamda amino acid sequence is shown in SEQ ID NO: 103 and is encoded by the
nucleotide sequence of SEQ ID NO: 104

40 MKHLWFFLLLVAAPRWVLSQVQLVESGGGLVQPGGSLRLSCAASGFTFSSY
YMSWVRQAPGKGLEWVSGIFFDGETYYADSVKGRFTISRDNSKNTLYLQMNSLRAE
DTAVYYCARQQYFDHIDIWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCL
VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVN
HKPSNTKVDKRVEPKSCDK THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTC

45 VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGF
YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK (SEQ ID NO: 103)
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The HC Landa am no acid sequence is shown in SEQ ID NO 107 and is encoded
by the 25 nucleotide sequence of SEQ ID NO 108

MKHLWFFL L L VAAPRW/L SQVQLVESGGAELVQPGGSLRLSCAASGFTFSSY  YMS WV RQAPGKGLE WV
SG FFDGTR&@E@H?@ TI SRDNSKNTLYLQVNSLRAE

DTAVYYCA LVTVSSASTKGPSVFPLAPSSKSTSGGTAAL GEETEP2007/001506
VKDYFPEPVTVSV\NSGALTSG\/I—FI‘FPAVLQSSGLYSLSSV\/TVPSSSLGT QTYI CNVN 30

AUV %P GRS GoerecToT
VVVDVSHE 2 X

GKEYKCKV 5 A CGGCAGCC
YPSDI AVEVWESEEPERRUCTH TATGTCTTGG
HEAL HN g G T%@AGT GGTGAGCGGTATTITTTTTTGATG
ATGAAATA B GGG EARSATTTCACGTGATAAT

CTGTCOCAGEF SAAAMASHI U RA L ECHEEAAA I S B AR EOEEHGERGAAGATACGGCC

Amm@f@x@ﬁmﬁ¢mnﬂﬁmﬂwmcmcmm
Y. ‘ ASESS RHTECATEGGTCTTCCCCCT

Fa AACTCAGGCGCCCTGAC

qu¢$m@WWWWMTCTACTCCCTC
mmmmmmmqumcmcmc
CCCTGGCAOS@G@?WW SEGACAABACAGTTGAGCCCAA
GGTCAAGGA@T(&WC@@G@W CF

AGACTGTGEYR mmmqmwmmmcc
ACZONCAGLSOCTACDUIT TAATTECTES CEICAUTGOT/ 096149

BCT/ EP200TGOACEREGATTRACTGRAGTAAGEEGTACAZEYG GBI
CCGGAZTCOT QAT CAGATGUT AT GG AAARCIAY

AT AOGAA G@.C@@IMGGCAGCCCCGAG
A G TR SCCCEGH ‘\(~(-we(m G (B@GM\CGMP@ACCAAGAACCAGG
5 i . ACATCHCCGTGGAGTG

AGAACEA CACKTOMSASERACOTCTTOT .m.é s e
CCTCACECT ARG TOAGI AT SO PETT OO GEH AL SECRTEEG D NO 104

MORS164 HEAVY CHAIN IgG1 (OPTIMIZED)
30  The HC Lamda amino acid sequence is shown in SEQ ID NO: 105 and is encoded by the
nucleotide sequence of SEQ ID NO: 106

MAWVWTLPFLMAAAQSVQAQVQLVESGGGLVQPGGSLRLSCAASGFTFSSY
YMSWVRQAPGKGLEWVSGIFFDGETY YADSVKGRFTISRDNSKNTLYLQMNSLRAE
35 DTAVYYCARQQYFDHIDIWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCL
VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVN
HKPSNTK VDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGF
40 YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK (SEQ ID NO: 105)

ATGGCTTGGGTGTGGACCTTGCCATTCCTGATGGCAGCTGCCCAAAGTGTC
CAGGCCCAGGTGCAGCTGGTGGAATCTGGCGGCGGACTGGTGCAGCCTGGCGGC

45 AGCCTGAGACTGAGCTGCGCCGCCAGCGGCTTCACCTTCAGCAGCTACTACATGA
GCTGGGTGCGGCAGGCCCCTGGCAAGGGCCTGGAATGGGTGTCCGGCATCTTCTT
CGACGGCGAGACCTACTACGCCGACAGCGTGAAGGGCCGGTTCACCATCAGCCG
GGACAACAGCAAGAACACCCTGTACCTGCAGATGAACAGCCTGCGGGCCGAGGA
CACCGCCGTGTACTACTGCGCCAGGCAGCAGTACTTCGACCACATCGACATCTGG

50 GGCCAGGGCACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCT
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TGGGAGAGCAAT GGECAGCCGGAGAACAACT ACAAGACCACGCCTCCCGTCGCTG 10
GACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCT CACCGT GGACAAGAGCAGGT

GGCAGCAGGGGAACGT CTTCTCATGCT CCGT GATGCATGAGGCTCTGCACAACC
ACTACACGCAGRYYatMAieklde T CCCTGTCTCCGGGTAAATGA (SEQ I'D NO 198) ;gﬂm%es? HEAVY
CHAIN 1gd@ (OPTIM ZED): The HC Landa am no acid sequence I'S own in SEQ ID
NG 109 and is encoded by the nucleotide sequence of SEQ ID NO 110

%SWRLQIZE beh VQE:’L% ARCTC R GICREA CCTGGGCTG
DTAVYYCARGOYE DR A 1 N CTCAGGCGC
VKDYFPEP A ALL] Yo GACTCTAC
HKPSNT, | GACCTACA
VWDVSHE E AGTTGAGC
GKEYKCKV: | ¢ TGAACTCCT
YPSDI AV ‘ KEFG CCTCATGATC
HEAL HNHYT s sle STCACATEEGT GG TGGTGGACGTGAGCCACGAAGACCCT
ATGCCTT Fak ABAATGCCAAGACA
AGCCTGAGA@TGAGCTGCGCCGCCAGCGGCTTCACCTTCAGCAGCTACTACATGA

GCTGGGT &PTAEAAGTGEAAFGTCTCCAACAA

GO GEACOACT ST 2%
CGACGGCAWX@%W@AWWGGGCAGCCCCG
GGACAACAGEBAGAAACASIG TSI RACA 636 RGAECAAGAACCA
mmmmmmmmmmmmmcmmm

SIS TCRASATCASEQID NO: 106)
TCCCTEAGCAGCGT CGTGACCGT GCCCT CCAGCAGCT TGGGCACCCAGACCT ACA
TCTGCAACGT GAAT CACAAGCCCAGCAACACCAAGGT GGACAAGAGAGI TGAGC
CCAAATCTTGT GAMWW:GCCCAGCACCT GAACTCCT

( A =G OT ONTATE:ncoded by the

TCCCGGACCE@EWWT@SEQIDIW CQSACGT GAGCCACGAAGACCCT 45
GAGGTEAAGT TCAACT GGTACGT GGACGGCGT GGAGGT GCATAATGCCAAGACA

SCAASGFTFSSY
YLQMNSLRAE
Y B [ AR TGRS 'um, STSGGTAALGCL
VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVN
30 HKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGF
YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK (SEQ ID NO: 107)

35

ATGAAACACCTGTGGTTCTTCCTCCTGCTGGTGGCAGCTCCCAGATGGGTC
CTGTCCCAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGC
AGCCTGCGTCTGAGCTGCGCGGCCTCCGGATTTACCTTTTCTTCTYATTATATGTC

40 TYTGGGTGCGCCAAGCCCCTGGGAAGGGTCTCGAGTGGGTGAGCGGTATTTTTTITT
GATGGTACTACTTATTATGCTGATTCTGTTAAGGGTCGTTTTACCATTTCACGTGA
TAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGGAAGATAC
GGCCGTGTATTATTGCGCGCGTCAGCAGTATTTTGATCATATTGATATTTGGGGC
CAAGGCACCCTGGTGACGGTTAGCTCAGCCTCCACCAAGGGTCCATCGGTCTTCC

45 CCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCT
GGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCT
GACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCC
CTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCT
GCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAGAGTTGAGCCC

50 AAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGG

86



CGAGAACCACAGGT GTACACCCT GCCCCCAT COCGGCAGGAGAT GACCAAGAAC 50

CAGGTCAGCCT GACCT GOCT GGT CAAAGGCT TCTATCCCAGCGACATCGCCGTGG 87 WO 2007/ 096149
PCT/ EP2007/ 001506 AGT GGGAGAGCAAT GGGCAGCCGGAGAACAACT ACAAGACCACGCCT CCCGTGC
TGGACTCCGA TCCTCTATAGCAAGCT CACCGT GGACAAGAGCA
GTGGCAGCAG%@F TCTCATGCTCCGT GAT GCAT GAGGCT CTGCACAACT CT/EP2007/001506
CACTACACGCAGAAGAGCCTCTCCCTGTCCCCGGGTAAATGA (SEQ ID NO. 110) 5 MOR5170 HEAVY

CHAI'N 1 gGL; |Landa .am.nq. aci

and is e %‘ l ‘11« :&Qg

MKHLWFFL L

SGTFFDGS '

EDTAVYY e CCTCACCGT
LVKDYFPE > P AACAA
NHKPSNT | C CCCCG
FYPSD| AV! '?§@|@1 CCCGTGCTG

A A oM CO N AT AT OTGEATRACCCTCTGCACAACC
ATGAAACA AGGCTCTGCACAACC
CTGTCCCACT BABAC PEAAARBABEEEETECETETCACLEGRTAATOACSEQ ID NO: 108)
AGCCTGCGTCTGAGCTGCGECGEECCTCCGGATTTACCTTTTCTTCTTATTATATGTC
TTGGGTGCGCCAAGCCCCTGRGAAGGGTCTCGAGTGEGTGAGCGGTAC FI i | T 25

GATGGIST CTACTT MORS I IERA Y TCHAR tr COPTIMMERXE TTCACGTGA
TMTT@MMWMW@ encoded by the

DEE! TLYLQMNSLRAE

WTSGGTAALGCL

! SGSVATARSSSLGTQTYICNVN

EBAH PACK EGGRSVTGAWKDTLMISRTPEVTC

WVDVSHEDPEVKFNWYVDGVEVHNAK’I’KPREEQYNSTYRWSVLTVLHQDWLN

25 GKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGF

YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK (SEQ ID NO: 109)

ATGGCTTGGGTGTGGACCTTGCCATTCCTGATGGCAGCTGCCCAAAGTGTC
300 CAGGCCCAGGTGCAGCTGGTGGAATCTGGCGGCGGACTGGTGCAGCCTGGCGGC
AGCCTGAGACTGAGCTGCGCCGCCAGCGGCTTCACCTTCAGCAGCTACTACATGA
GCTGGGTGCGGCAGGCCCCTGGCAAGGGCCTGGAATGGGTGTCCGGCATCTTICTT
CGACGGCACCACCTACTACGCCGACAGCGTGAAGGGCCGGTTCACCATCAGCCG
GGACAACAGCAAGAACACCCTGTACCTGCAGATGAACAGCCTGCGGGCCGAGGA
35 CACCGCCGTGTACTACTGCGCCAGGCAGCAGTACTTCGACCACATCGACATCTGG
GGCCAGGGCACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCGGTCT
TCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTG
CCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGC
CCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTAC
40 TCCCTCAGCAGCGTCGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACA
TCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAGAGTTGAGC
CCAAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCT
GGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATC
TCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCT
45 GAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACA
AAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACC
GTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAAC
AAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCC
CGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAAC
50 CAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGG
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AAATCTTGT GACAAAACT CACACAT GCCCACCGT GCCCAGCACCT GAACTCCTGG 35
GGGGACCGT CAGT CTTCCT CTTCCCCCCAAAACCCAAGGACACCCTCATGATCTC

COGGACCCCT GAGGT CACAT GOGT GGT GGT GGACGT GAGCCACGAAGACCCT GA
GGTCAAGT TCAS Tia A RIeT CGACGGEOGT GGAGGT GCATAAT GOCAAGACAAA
GCCOCGGGAGGACCAGT ACAACAGCACGT ACCGGGT GGTCAGOCGTCCTCACCGT  FCT/EP2007/001506
CCTGCACCAGGACT GGCTGAAT GGCAAGGAGT AGAAGT GCAAGGT CTCCAACAA 40

EEE, ACGCCTCCCGTGC
i X GACAAGAGCAG
CTCTGCACAAC

EQ ID NO: 110)

~
—

GGCA GGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACC
ACTACACGCAGAA& WTGA( SEQ D NO 112) 50 88 WO

2007/ 0961 g (OPTIM ZED): The HC
Landa am “‘é‘é&ﬂé\?g‘% ! s °W“§E%AQ B)%Alﬂﬁnddﬁa“qoge%lﬁ’c‘éﬂed by the

\c/&/\e/\% |dé“°§‘w’é’&d’e??8¥ée"ﬁf° 214 5

PFL Ve,

YNVBVWROAPCKG F . SCAASGFTFSSY
. YLQMNSLRA

EDTAVYYCA

LVKDYFPEP 1 GGTAALGC

NHKPS j bc)»g TYICNV

CVWAVDV HE 3) RTPEVT

NGKEYKCKV. PS TVLHQDWL

FYPSDI AV Kb VSLTCLVKG

MHEAL HN S S SFELYS SRWQQGNVFSCSV

ATGGCTT T ‘ddBAAAGTGTC

CAGGCé@:AGGT GCAGCCTGGT GGAAT CTAECEHECOGACT GGT GCAGCCT GECGEEC
ACOCT GAGAT A A A G B T G ROPAICCCAGATOCTC
GCTCaGT 60T AN GRS EAEEEHUE TG EFCAACCGGGCGGC
T OGACCOCA ARSI AR EAEEE AT G eGAT T ACEATERGEFCTTATTATATGTC
GOCACAACA TG A R BN P OIS CTEOCOTACTTTTTTT
ACACCZECGPAT) - CHOA RS TOTARONEGIIATAREATTTCACGTGA
TAA'I'TCGAAAAACACCCT GTATCT GCAAATGAACAGCCTGCGTGCGGAAGATAC
GGCCGTGTATTATIGCGCGCGTCAGCAGTATTTTGATCATATTGATATTTGGGGC
CAAGGCACCCTGGTGACGGTTAGCTCAGCCTCCACCAAGGGTCCATCGGTCTTCC
- CCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCT
30 GGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCT
GACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCC
CTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCT
GCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAGAGTTGAGCCC
AAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGG
35 GGGGACCGTCAGTCTICCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTC
CCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGA
GGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAA
GCCGCGGGAGGAGCAGTACAACAGCACGTACCGGGTGGTCAGCGTCCTCACCGT
CCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAA
40 AGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCG
AGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCA
GGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAG
TGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTG
GACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGT
45 GGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACC
ACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGA (SEQ ID NO: 112)

50
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GGGECCAGGEECACCCT GGTCACCGT CTCCTCAGCCT CCACCAAGGECCCATCGEGTC
TTCCCCCTGECACCCT CCTCCAAGAGCACCT CTGEGEGEECACAGCGECCCTEEECT 25
GCCTGGTCAAGGACTACT TCCCCGAACCGGT GACGGT GT CGTGGAACT CAGECG

COCTGACCA OCTTCCCGGCTGTCCTACAGT CCTCAGGACTCTA, (p oo oo o
CTCCCTCA COGTGOCCT CCAGCAGCT TGGGCACCCAGACCTA
ATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAGAGTTGAG
COCAAATCTT GT GAGARANT GACARATECORAC b’ i" GAACTCC 30
:E’d , e ’5’ AC Sequents I{g: L‘tj @2@825 encoded by the
TGAGGTCAA elicee ' GGTGCATAATGCCAAGAC
AAAGCCECEEGA A RILSCAASGFTFSSY
CGTCCT $PYLQMNSLRA
CCGACAAAEXA“?CT , KSTSGGTAALGC
CCAGOTOA NSOAT TSV i) hr s SSLGTQTYICNV
ey , A UEPR TLMISRTPEVT
GCTC%?C YSHED YL TVLHQDWL

RX a5 SLTCLVKG
AGGTGGCA youh . WQQGNVESES
AACCACTA T L WHVFRESE9 wo
2007/ 0961 015 ' y i sol at ed human or humani zed

anti bggjy or functional fragrrent t her eof conprising an antigen-bindi ng
regi on t hat |s (9
f ragnent éﬁf‘)
t her eof a% ﬁ? %é %@g
thereof b
antigen- b gﬁg B [
conpr £4i n Cﬁ%@% Tée Aﬁcﬁﬁ ‘é‘éﬁa'f
NO 3, an AEEAMIAALAGHET
regi on of AGACEHG T%W&GF@F%GG% ﬁTAFHJFQ&fC % OALATE IO
regi on defPECEAGG0E Cgﬁ:\Tﬁ;@T&ﬁQFQE%TC%Q %C@Q?é@cﬁﬁﬁﬁ@ﬁ CATEGHSY SEQ ID
NO 15, SEFCCELHELGEACCEHEGTEGEAGA A%% GlesiGesC MC% T
conserYat CCETGGTCAAGGAGEACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCG
CCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTA
CTCCCTCAGCAGCGTCGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTAC
ATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAGAGTTGAG
CCCAAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCC
30 TGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGAT
CTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCC
TGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGAC
AAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCAC
CGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAA
35 CAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCC
CCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAA
CCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTG
GAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGT
GCTGGACTCCGACGGCTCCTTCTTCCTCTATAGCAAGCTCACCGTGGACAAGAGC
40 AGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCAC
AACCACTACACGCAGAAGAGCCTCTCCCTGTCCCCGGGTAAATGA (SEQ ID NO:
114)

45
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5. An isolated antigen-binding region of an anti body or functional fragnent
thereof, 15 conprising an H CDR3 regi on depicted in the am no acid seqguence
SEQ ID NO 28, and conservative variants thereof. 6. An isol ated

ant i gen- bi %ﬂ,lg_z/%%gon of an anti body or functional fragg}e’ﬂ{,mw&’rl&) f,
I

conprising an region depicted in the am no acid Sequence of SEQ ID
NGO 3, an H CDR2 region depicted in an am no acid sequence selected from
the group of SEQ ID NO 15, 20 SEQ ID NQ,. 17, SEQ ID NGO 18, SEQ ID NGO 19
and SEQ ID NO 20, and an HHCDR3 region depicted in the am no acid sequence
SEQ | D NO 28,1. Andsatatetshmmaator hemacizedantisody phinetivhal fragniehighersaf] at ed
ant i gen- bj ndi regl.o I ar.f unctd,enal _fragnme her eof ,

conpri si ng‘pm rﬁﬂﬁgff)%r tlglrg re'%lf"gﬁ{é(fge%%&gggls%e ¢ ff Lefor;]trﬁlfg’gwé%rf'aq%ead@é%c}é’eo “of SEQ I D
NO 38, afudctianal fegneerthiatofibindsaiSLANt s t hereof . 8. The isol ated

ant i gep- bi ndi egi.on,of an antibod r functional fragment .thereof,
corpr 1 ng an % TERIRPE R BRe CPamer st A a chlrt SobEBRSE | 0 no
47, and fmmw&g%ncﬁenum%mmtsh&mlbmgi theQ‘SLﬂ'hﬁRlﬁla@ fat Bﬂnghm ¢tegss.bi ndi ng
region or an nti Qo r functional . fr nmeni ereor,, conpri si,.ng an

L- CDR3 r egi on%dé‘ﬁi'?g%ﬂ’o“}“ﬂg?%'é‘“ﬁ‘ﬁﬁ Fﬁﬁ“’&cﬁ?_ p %&fﬂé‘h@é“‘@fﬂ@‘# m‘_‘t@&,’e"gnq

conser vat {oagriding iaf L SDRI edgfsi depikted il B ainkidl sdfdaeqiRndd asnc{mmﬂong ah@gi on of an

anti body or functi onal fraq,mant t hereof, conprising an CDRI region
depi ct ed FIRSEYRIVE MfASsABsTEPisequence of SEQ ID NO 38, an L-CDR2 region

depi cy@d in t he sAqfiolRePdntiSeSBIRGIRE FediontePah khtioly o funciibfal #aghet theldaf,
2007/ 096149 PCT/ EP2007/ 001506 ¢ 3 region depicted in the am no acid
sequence Suprising gmH-GBR2 seiondspictad,jn an 3aino geid peguence selegiedfrom the groug of 50| at ed

ant i gen- bspgHNG:99] S0 B NP 1ANEPATNOR T 8,fSERAID 190219 {naxEEID NODES, 8rd

conprising an H_—CDR’I_ regi on depicted in the am no acid sequence of SiEQ | D
NO 3, antagsermuyemgr: @epfdepi cted in an ami no acid sequence sel ected from

t he group of l; Do i § r 19 and
SEQ D NG 20, A R antgen: it Highle o aanibly o Aol g ek e SEQ | D

NO. 285 aspmprisinRian HegGDPBA repign depistediimthe pminoasidrsequenteSEQR B bt @8.9hd SEQ | D NO

38, an L-IR2 ol dhnenicieed in the amno acid sequence SEQ 1D NO 47, and
an L-CDR3 regl on depi ct eétl;n the ami no acid sequence SEQ 10 ID NO 60, and

conservative VaAnaseaed intgerpbinding reginef ae antiboditiorfandtigesl fsgmenitthgraobgi on of an
000 SRS DR (R B BOE e Hpgl dipee the
CDR2 region depicted in an amino acid sequence selected from the group of SEQ ID NO: 15,
20 SEQIDNO: 17, SEQID NO: 18, SEQ ID NO: 19 and SEQ ID NO: 20, and an H-CDR3
region depicted in the amino acid sequence SEQ ID NO: 28, and conservative variants
thereof.

7. The isolated antigen-binding region of an antibody or functional fragment thereof,

comprising an L-CDRI1 region depicted in the amino acid sequence of SEQ ID NO: 38, and
25  conservative variants thereof.

8. The isolated antigen-binding region of an antibody or functional fragment thereof,
comprising an L-CDR2 region depicted in the amino acid sequence SEQ ID NO: 47, and
conservative variants thereof.

9. The isolated antigen-binding region of an antibody or functional fragment thereof,

30 comprising an L-CDR3 region depicted in the amino acid sequence SEQ ID NO: 60, and
conservative variants thereof.

10. The isolated antigen-binding region of an antibody or functional fragment thereof,

comprising an L-CDR1 region depicted in the amino acid sequence of SEQ ID NO: 38,
an L-CDR2 region depicted in the amino acid sequence SEQ ID NO: 47, and an L-
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13. The isol ated antigen-binding region of an anti body or functional
fragnment thereof 15 according to claim1ll where the HCDR2 region is SEQ ID
NO 17, and conservative variants thereof. 14. The isol ated anti gen-binding

regi on of &y sghhdepdy or functional fragnent thereof a ' claim1l
where the H-CDRZI region is SEQ ID NO 18, and conservat ?gg&g@rﬂgﬁ)ﬂ;ﬁ’tﬁs

thereof. 20 15. The isol ated anti gen-bi nding region of an anti body or
functional fr - . . [ ' regi on

| o"SEQ 11D N RS Py EbiERA in A 6110 skdhcfoe $el) iV fnd RipsttalifT, (3
ant i gen- bi ndi vagamtethersof. of an anti body or functional fragnent thereof
according to ¢lajm.1 - e he.H—C@RZ eqi s SEQ.1 D, NO 2 an
conservative gé }\}%?Spétr#ggttr' Ter é“gf‘?g il %ae"g"lngg‘fdgtoégu "grll Wagg%%?“gﬁf'ﬁﬁgr egi on of
an anti bogynpoising amEHtCOR hlegionalgpieted irt the aminb acideeqenciof EQ IDND K arHhavi ng at
| east 50, 80, 90. or..95 percent sequence identjty in r.egions
with the CHR? FeBlihJRRRLIT BE0S Fi0 sesn oo e Bropel Y9 IOADIS0) ot e
?gg?gno(r)f an lI;Itmleg(7)d ormyeag??oﬁ@mmmiﬁt@i?ngﬁnggngngg)ggﬁ%&gnsi gﬁiengf
ot 1deppedon i acid shiveec i Ho b SEcut R BB Fesich GePiHeAas Y o i o an

1 9@, | gGnifé acidisdqléate of SHQ IPNLH G/ RACEDHR2 REalbrbdipitetd/iR thkffno 41 The

i sol ated anti bogé ﬁgcordi ng to claim 18 or 19 conprising a heavy chain
vari abl e $°8¥REMSEQIRNE A7 40 an SfePR brogion dgpictedhe pmigoacidsequsiceSEQ | D NO

86, apgl BPROCH ahd MPserAtiveVirkantsliRdr&stf 21. The isol ated anti body according
to any one of clains 18-20 conprising the Iirgvg;t! 5 chain vari abl e regi on SEQ
Y

ID NO 88. 22.127Hee ipelgsedantigenbinding sgionc an antirgdy or fundioppldragmentitharenf 18- 21
where tneadBSain SOBI 1L Wk BRHECDRT rlfor i SERTDNIONG, arifbanddhigonser vat i ve

variants thereof. The i1solated a body according to any one of clains
18- 21 wheYagapththetseyy chain variable region is SEQ ID NO 85, and

conservative warf:&n&am#migﬁrémﬁmg ?eﬂgi%mn hetflody gﬁdrga&fohmﬂérn%%gégqfng to any

one of clains 18-21 where eavy chain varia region-is D NO 86,
and cbhsetcperding o ¢laim Hrwherg the HeGPR2 pegionTin SEQIBINGD €l anskdohseeiative cor di ng to
any one O‘ta“?ﬁ@ of8-21 which is an Ig@ having a |light chain | anda
sequence sel ecte romSEQ ID NO 99 or SEQID NGO 101, and a heavy chain
sequence sel edtethefisadatedsE@géerzbinding 1€@in cba@antibofpor fudSiondH@gmenttiBrecf07, 15

SEQ I D NGe 308 1B R Mie e bR SBONING S, R e eRAREL V2L 1 Ve

vari ants
variants thereof.

20 15. The isolated antigen-binding region of an antibody or functional fragment thereof
according to claim 11 where the H-CDR2 region is SEQ ID NO: 19, and conservative
variants thereof.

16. The isolated antigen-binding region of an antibody or functional fragment thereof
according to claim 11 where the H-CDR2 region is SEQ ID NO: 20, and conservative

25  variants thereof.

17. The isolated antigen-binding region of an antibody or functional fragment thereof
comprising a sequence having at least 60, 70, 80, 90 or 95 percent sequence identity in the
CDR regions with the CDR regions described in any one of claims 1-16.

18. An isolated human or humanized TSLP antibody comprising an isolated antigen-

30  binding region of an antibody or functional fragment thereof according to any one of claims
1-17.

19. The isolated antibody according to claim 18, which is an 1gG1, IgG2 or an IgG4.

b |



26. An isolated or reconbi nant pol ynucl eoti de whi ch encodes a pol ypepti de
conprising an antigen-binding region of an antibody or functional fragnent
t hereof according to any one of clains 1-17 or an isolated anti body

accordi ng t sl of clains 18-25. 20 27. The polyn | f claim
26, wherein the antibody is a human anti body. 28. The pgﬁjflﬁg%:‘ﬁogg'kllg)o e of

claim26 or claim27, wherein the polynucl eoti de encodes am anti body

conprising H . . C i - CDR2, and
bR soquenclutme st bRl ottty ARISERS pofRitive My iply (01 %S
I D NO. 28variatil6 regioaDBleSEfrom SRQ DBS0: BEGEQIDND: 857and SEQ IDINOIE6, 6@ (b) H CDR
SEQ ID NQ_ 3 gEQle%lg.l 17, SEQ ID NO 28; L-CDR SEQ ID NO 38, SEQ ID NO
47, SEQ '3 gyatEpvanapeIheeobne SEQ ID NO 3, SEQ ID NO IS, SEQ ID NO  28:

L- CDR SEQ | D 13 TtSsolfefankiBodyQiceetding SEylobe b 1aifid 1820 comiprising BRIGEQ | D NO

3, SEQ ID.,NO._ 19, SEO | 28: L-CDR SEQ ID NO 38, SEQ ID NO 47, SEQ ID
NO 60° %TV#'%%E%HSB%NQS%EQ ID NO 20, SEQ ID NO 28; and L-CDR SEQ
I D NO 38, SEQ@2]TheNkdiatddantibby dcEbrilink tdihy ond 3f difimé 1821 GéHedeARe heavy chain

PCT/ EP2007/ 001506

.29, | ynucl eoti de of. any one of clains 26-28,
wher ei n t Y& ﬁfﬁg%d§8%‘31§ﬁ(§§§’ "t’\%)"%ﬁeﬁﬁi‘tﬁ"é‘"l"?‘ﬁﬁ'ﬁre ﬁai n variabl e region
sequence and (23] ThedsdiBéddrtibbdoacyordingitdlanydné 30 LRINLE-DNwhére the @ sel ect ed
from (a) (i) SEQ I D NO B101 Nhllg EQ ID NO 1Q5; 5 (b% (i) SEQ ID NG 101,
(ii) SEQ $heynnesiabfeyegion itSEQ I NO: B5.gpdconsemghive ygranty theteolse | D NO. 109:  each
of whigh is atl ARSlolABYantBEd dc6éitink ® ddydnEBE diAifs 1821 WheR thé Rdaly bt and
heavy chai ns sequences. 30. The polynucl eotide of claim?29, wherein the

ant i body Yasiable egjanghBEQHRING: By andispservative wagpmtheesgfience and a mature heavy
chai n vari abl &sr g iQflatSPsiBHNRCacBbinkg WAy nebf ERInsAIsh 1 BEENRARESG) 31. The
pol ynucl eotide of any one of “clains 26-30 which is a DNA. 32. An isol ated
host cel | hayisgpdighs ahginlamdagsequepemisianted fromnit Q HyNEn P9 enSRAIRYQ: 10haady chain
15 seqmons "ag el Rt LaRoRY eIy I RO* D0, SEQ DML IRID N R cegment s
are r&speEQ IRNE: 30 SER N WONKld ind SEQ IDiNQ@1113,aid gonseretive yarentpthereof.and ar e
capabl e of DbeiggaLKBlufed %?@c&nﬂbiﬁﬁ{tgolynucleotide which encodes a polypeptide :
comprising an antigen-binding region of an antibody or functional fragment thereof
according 1o any one of claims 1-17 or an isolated antibody according to any one of claims
18-25.
20 27. The polynucleotide of claim 26, wherein the antibody is a human antibody.
28. The polynucleotide of claim 26 or claim 27, wherein the polynucleotide encodes
am antibody comprising H-CDR1, H-CDR2, and H-CDR3 sequences, and L-CDRI, L-
CDR2, and L-CDR3 sequences, selected from:
(a) H-CDR SEQ ID NO: 3, SEQ ID NO: 15, SEQ ID NO: 28;
25 L-CDR SEQ ID NO: 38, SEQ ID NO: 47, SEQ ID NO: 60.
{b) H-CDR SEQ ID NO: 3, SEQ ID NO: 17, SEQ ID NO: 28;
L-CDR SEQ ID NO: 38, SEQ ID NO: 47, SEQ ID NO: 60.
(c) H-CDR SEQ ID NO: 3, SEQ ID NO: 18, SEQ ID NO: 28;
L-CDR SEQ ID NO: 38, SEQ ID NO: 47, SEQ 1D NO: 60.
30 (d) H-CDR SEQ ID NO: 3, SEQ ID NO: 19, SEQ ID NO: 28;
L-CDR SEQ ID NO: 38, SEQ ID NO: 47, SEQ ID NO: 60.
(e) H-CDRSEQ ID NO: 3, SEQ ID NO: 20, SEQ ID NO: 28; and
L-CDR SEQ ID NO: 38, SEQ ID NO: 47, SEQ ID NO: 60.
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host cell. 33. The host cell of claim 32, wherein the nonoclonal antibody is
a human anti body. 34. The host cell of claim32 or claim 33, wherein the
nonocl onal anti body conprises 20 a heavy and |ight chain sequence sel ected
from (a) Khdpneede D NO 3, SEQ ID NGO 15, SEQ I D NO Pﬁ@”ﬁ’lﬂ:” SEQ I D
NO 38, SEQID NO 47, SEQID NO 60. (b) HCDR SEQ ID NO 3, | D NO
17, SEQID NO 28; L-CDR SEQID NO 38, SEQID NO 47, SEQID NG 60. 25

(c) H CDR SEQ I : 1 28 . D NO 38,
SEQ 1D NG, 47 S Aol R e oF i One PP P s e anfibgdiSomiet o "o
NO 28; @)OpRugHight ddain@aridide regiomse¢qDeni©and|(fi) a 8E@re BraXpcha variable)regibrCDRSEQ | D
NO 3, S 'ﬂ%‘:‘;\% c%g om-Q | D NGO 28; and 30 L-CDR SEQ ID NO 38, SEQ ID NO
47, SEQ | RO be g he host cell of any one of clains 32-34, wherein the

ant i body conpra<@sSEQ ID NMO: hHt ii)xSEQ hNOch@i;n vari abl e regi on sequence and
I mat ur e heay, LA Vari.a l.on . sequence selected from (a [
(SEQ) | D NO 10@@%‘%@5& B?'N&‘P%@?ﬁwég?%a?‘gow 096149 PCT/ EP2007/ (()0)15(()6)
Eb))(i) SEQ | m:msm}DNgi l(%l,SGEmE@ImQO: 1i®2; ango(c)d(i) SEIQ | D Nﬁ) 101,

ii) SEQ ID NG ,109: .each .o jch Ls at |east % identical .to the mature
region of sai §2f %a‘fh‘ci'ﬁﬁlatﬂ‘éaéb@% gﬁgtmgméiéedﬁaéwgégg}or%)fggg *gﬁ‘ea“ﬁ §V¥cel | of

cl ai m 35, chalne btuénckdie nonocl onal antibody mature light chain variable

regi on sequen nd ture heavy_ chain, variabl e regi ogn sequence are
dentical to 30ate @&95@9&5& of g 24, é’hﬂB§tm%@F'P°4¥fmaé\?5? gheeham variahlers 32- 36

that ¢ arefion sdyubRe aNPdHBluictitatPdHain valble regdn sdyubhba aFBiaeiHchiGa kaig 0Mposi ti on
conprising an anti body or functional fragnent 10 according to any of clains
18- 25 and*8V9¥¥fr naceutical |y acceptable carrier or excipient therefor. 94

31. The polynucleotide of any one of claims 26-30 which is a DNA.

32. An isolated host cell comprising (1) a recombinant DNA segment encoding a

heavy chain of the antibody of any one of claims 18-25, and (2) a second recombinant DNA

15  segment encoding a light chain of the antibody; wherein said DNA segments are respectively
operably linked to a first and a second promoter, and are capable of being expressed in said
host celi.

33. The host cell of claim 32, wherein the monoclonal antibody is a human antibody.

34. The host cell of claim 32 or claim 33, wherein the monoclonal antibody comprises

20  aheavy and light chain sequence selected from:
(a) H-CDR SEQ ID NO: 3, SEQ ID NO: 15, SEQ ID NO: 28;
L-CDR SEQ ID NO: 38, SEQ ID NO: 47, SEQ ID NO: 60.
(b) H-CDR SEQ ID NO: 3, SEQ ID NO: 17, SEQ ID NO: 28;
L-CDR SEQ ID NO: 38, SEQ ID NO: 47, SEQ ID NO: 60.
25 (c) H-CDR SEQ ID NO: 3, SEQ ID NO: 18, SEQ ID NO: 28;
L-CDR SEQ ID NO: 38, SEQ ID NO: 47, SEQ ID NO: 60.
(d) H-CDR SEQ ID NO: 3, SEQ ID NO: 19, SEQ ID NO: 28;
L-CDR SEQ ID NO: 38, SEQ ID NO: 47, SEQ ID NO: 60.
(e) H-CDRSEQ ID NO: 3, SEQ ID'NO: 20, SEQ ID NO: 28; and
30 L-CDR SEQ ID NO: 38, SEQ ID NO: 47, SEQ ID NO: 60.

35. The host cell of any one of claims 32-34, wherein the antibody comprises (i) a
mature light chain variable region sequence and (ii) a mature heavy chain variable region
sequence selected from:

(2) (i) SEQ ID NO: 101, {ii) SEQ ID NO: 105;

3
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(b) (i) SEQ ID NO: 101, (ii) SEQ ID NO: 107; and
(c) (i) SEQ ID NO: 101, (ii) SEQ ID NO: 109;
each of which is at least 80% identical to the mature region of said light and heavy

chains sequences.

36. The host cell of claim 35, wherein the monoclonal antibody mature light chain
variable region sequence and a mature heavy chain variabie region sequence are identical to

said sequences.
37. The host cell of any one of claims 32-36 that is a non-human mammalian cell line.
38. A pharmaceutical composition comprising an antibody or functional fragment
according to any of claims 18-25 and a pharmaceutically acceptable carrier or excipient

therefor.
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