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Antibody neutralizers of human granulocyte macrophage colony
stimulating factor The present invention relates to antibodies and
fragments thereof which neutralize the activity of human
granulocyte macrophage colony stimulating factor (GM-CSF). The
invention further 5 relates to pharmaceutical compositions
comprising such antibodies and fragments thereof as well as to
Angibedyofetrellizzriitiduims mgdfignte msthphepf (b tiya threpaisditetor
of medicaments for the treatment of various conditions. Originally
described as. a c?qf%nt Osglnrgg Oas of t é1gag[nowth and dlfferentlatlon of

T e U RS SR ISS &7 B ER dseod Miffpevtralize the activity of

hurgﬁarﬂme&%éﬂmaewp’hafgece&@nynmmmauﬁgt@ad@ﬁ(@m (BF Jrwention further
rel @6 BPFHEEEDARN Sohigbsigisconiniain with AdosiAlphrselical thereof as well
0ulhsgle ity turebtlaat bln% toe%th%tero ynrtlec rreeceattorc m%g) for th
= of su unlts elonging to thetype | cy ine receptor caments for the
treadfiqity Rftkaiofe senditipation of i.a. macrophages, neutrophlls
granulocytes, eosinophils and antigen-presenting dendritic cells,
Origingibr dasseittbrehs fupetonaimvdpacitthérenortibating fiemfattiontgranulocyte and
maEr&IRts @b&@%@ﬂ&npwm@mmxmm iﬁ%lemﬁws%ummo factor (GM-

ockln outthe terest her
CSEF R e HLEi R S e o Rl T siructur th
bmstmmbeer%m@frﬁ%fep&pwa@a%mmwemmwmahezmé|vegkme receptor

faniflyCIR 36 RG] Sed faetwﬁ:%&heﬂumgmebﬁﬁa@spmdmw @@Hﬂm:ytes eosinophils
and( Elgi%z%f E%s%% QQ 8£A£9Hl“”&1£e?£’ AhRERe 2‘:9131: ? capam%/ in combating

pateft stimulator %( activities In' vitro on progenltor
nfocHpRFo SRARc abje W&@%ﬂ?ﬂ?&@rbﬁﬁé@@@%wﬁw&n@mm the gene of
integestthar broleaBMGEE akaryoicytiodielis] resUlid-OBRinedstntidy Gyvitlaintaining the

fun&ﬁﬁ@ %&Qﬁ%ﬁ@ﬁi@@n&l@ﬂﬁ% tRatithealal QQH@QQQAQ"@hrﬁl@l&Lﬂg surfactant
the %ﬁl lhsrgo m mtaln or sti a%ﬁ]“ ulat [Eetfunctlona activity of

in I1%1."Fe Macro S A SR Bitigen
presentation to the |mmune system. It does the latter by its direct

WhierCOYE OFF 28 gReiemitimelreRextis R B pra duesmionerlisidey neutrophils,

eoshygriidycastngliegpscasion of itheckass lerptyoid histaaessipatdalty cells, results

obtEALARAE BRI ereqeeégsat%@m@mﬁg%ﬁe%@c,ﬂ?w&&g&%ﬂ%me of GM-CSF

. GM:CSF stimulate %1 funct onaract|V|t|es of neutr

TR AR B B O A ESENFRAER At ssmloeyes s
stingyiie Aedgere preeshitsio mist dticrarivi sy stmor dadned brpreshoritodiBot effects on
denﬁﬁﬂbl h’%lﬁad@@&i%pﬂﬁ@é%ﬂ@&&ﬁ‘%ﬂﬂ&lﬁ@%?@ﬂc@@ﬁ%@ﬁr@%ﬁﬁ@@ﬁ%lass 1I major

se |c act|V|t as well as |nh| ition lay of
hlsg%ogl t%5|s &f° fh se ce(ﬁ f%rpﬁqén ?é%’?es %A d? ‘Icng %f
GMdg%:%nce against aggressions. The pro%rammed death of
IS adiny BEBG B0 AT B SRt fEERRRY, and monoeyte-
m@WhESH tdhestsindud proprar rast| i oheofahctinfiaimyatoreasedimeression of

celiaiafl plaaanGhbitealts2dse inmatesitbgoranRacity-0dsthase igellssta phagocytic

actnr:ri}.edlate ?ntlmgg}éigé 391 n}? e tﬁc(\'aeaL qI%XICI%I% ]g:tuotriép ils represent the first
microorganisms mtracel al as a ‘priming’ etrect

*metﬁéééfe@ﬁsasénéﬁﬁﬁaﬁ&eiﬂﬂéu rTﬁesgfeﬁgerfﬁckGB%qﬁ@ﬁvetsqnmWcﬁﬂfwed by pro-
inflawistadiyestit sl (SeipEiFX{Ehe-CET on pEodUCHRPYr caghaiodlation aifidmmation in
tlmJeJﬁ@' aQJ ngoplé%l @tﬂﬁﬁl&?esa&g Egb%mt%l?he': é”ég?sr’to mechate antibody-

SF stimulates the release of secondary cytokines and
dep?ﬂ%edﬁ et TIoRT iRt s heiGmg s, itedielay erdrhag A priming’ effect
leukotrienes from neutrophils, as well as IL-1, TNF, IL-6, G-CSF,
M- 5 CSF, and prostaglandin from macrophages. It is clear from
the above that GM-CSF plays a key role in activating and
maintaining the cell populations necessary to ward off infection.
However, in some instances activation of these cell populations
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10 pathogen is present leads in many instances to acute and/or

chronic inflammatory conditions which, in extreme cases, may be

life-threatening. Similarly, over-expression of GM-CSF may lead

to excess immune activation, resulting in inflammation. In such

instances, it may be desirable to neutralize the activity of

GM-CSF such that the symptoms of these inflammatory
on dBFTRItRIA o Srb B heittesporsatdcubieitiy ativelllBr Bhearuphtisedfurst (superoxide
anBughrddettica)izisgachviy ﬁiﬂ&%l@ss@ Sf %%%&&@%@M& cHelBSxis. Further,

Gl\ppégg mﬁigtep 8’1'?:l “ZIngf antl antlbgﬁg g%%}gg‘ruggg#’\%%%ls including

mcrease In eosIino F\afapoptoséqa e In peri

Ll ShkaEiaheE - epdiewunmes Sornerusrrtitsgy welae G AINF, IL-6, G-CSF, M-
CSanmdlnwﬂsn@)ailﬁﬁs Fom3a3crbsharhianced eosinophil survival is
correlated with asthma, an increase 20 in eosinophil apoptosis

It M/E‘)deﬂ henexpasted daraiticese SRtRMate SYMMPIER I gﬁﬁ%ﬁﬁmtammo the cell

o L?imm%tgr d| eases such as asthma, rheumatoid arthritis, and

P ?n iple Sclarobis Tevere SHESRR ERVSTER e \EREFRCaH g HMeifR of these cell
po@&?ﬁ%é@@s%y@t@ﬁfé@ﬁy%d%b%ﬁ%ﬂ@lﬁm abwith ¢bie lineages when no
paﬁﬁmmmtpmﬁﬁmdﬁmﬁsg&@ﬁﬂﬁ t&hﬁ[fﬁgoﬁﬁlm}y conditions

[ rOVe.0 modes of neutralizing incre

] N S R P b -CoF oy
e*’%r{" ,&E&‘ii?d'ﬂ@‘s}f’f)ﬁé“é@b%tfssf”ﬂﬁé&ﬁ%éﬁ%ﬁ%ﬂlﬁtbﬁos%ﬂhumfmes it may be
desirablrowl oratraintitedcivify af GehC I et fhahich Qﬁ@wﬁﬁa&w:isu&dﬁﬂarmnamry

coﬁ@@ﬁﬁmﬁgﬂm&g&g&g&%&@F 30 The term' specmcally

binds" or related expressions such as "specific binding", "binding

B é&rﬁgéf&aéﬁ‘éy gific binder” etc as, used here| refer to the

*ability of the ﬂ%ﬁn%a%m oat'c?é‘f:lf AP AR R B S ragrﬁéﬁﬁﬁgréb’fvf‘é found that a
““Ef%&’ﬁﬁuﬁ&t&%ﬁﬁééﬁ%ﬁ%di@@hﬂt@%%wﬁmmmmmoah@mmsxs rate in
perpbeentibload tigentedificssnbdram primatg2600)CRmia SHCAAgy and Clinical

Imr@éﬂ@ﬂgm@g Hﬂﬁiﬁ&%%@d%%sﬂlwﬁi'%& ‘HF £ £§H§l n&' éﬂ as%ama an increase

in Qtenf,ff" blndln ners, on rimate GM-CSF oun
il |ca£rlﬁ?§/’tﬁsdsun ITPTRE tramitaRs B?tm‘(?ﬁﬁ\?é‘i‘fﬂmspnmate

In @msﬁwmﬂbmpy si@theu pthwhehetrorvidadniig pebhefiple sclerosis

1ev@5wmm;aﬁpauaﬁéf@§&£ﬁsimea%‘ {818R AUIRNRAR MYERALe been correlated
withihd ersﬁ}gzggsrp%t%ege ls(é‘,SF is bound at least 10-fold,
prefe rably 58?03 most prefera afﬁy 100-fold or greater more

u ina klnetlc sense) than any other antigen different
tisifel A e R S BBHOTBH B 4L RS s euFpligng increased and/or

undﬁféﬁ%ﬁﬁé@&ﬁﬁaimameo@amawshmm herein,
"neutralization,” . neutralizer," "neutralizing” and grammatically
Accredately variampts: tiehechveitiniecpadinl ShCAMMAD ATNUAIVAPE: fragment

thertBBHRIPGIGAE SIS GHR) Of SMGrl s apagﬁgl_k%comp'ete

attenuation of thé biological effect(s) of esults from

Therrgé)nq;lfl‘catlo 8JﬂO| %r(ugtloqa%n /or abrogatlon of .
GM-CSE-mediated Signal TansdidisiicRy Mghitsstgcifl binding”, “binding

speclicatidle SRECAA BINSRT Slcs RS e Nefkar o Kbtifikitiont drerisleas enonoclonal
antilgfdgaitbherstid SiaBeRS diprifm MOV LG HRHAR @M@S?%HW&%% of other

oteBELVATIQR,, IhaLISSWing & SXRIession of
potcifl %{%@ J%%Qﬂ‘ﬁjﬁn'} %%L%REI\I/I%(%%S?: As ohe o?snklﬁl Cfe (M pool of 2

rec for ligands other t
Pl gt SR B! s xR ALTIRS HRRAEREST, QBRE PRI GIHETR dy bound, or is
Si“ﬂéi@agmbpw idrinpthe aweanirt b ollhéninyasiio pinadb GRONIeNE “significantly”
thereof is to be classified as a neutralizer. As an example, this
may be accomplished by
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a standard in vitro test performed generally as follows: In a first
proliferation experiment, a cell line, the degree of proliferation of
which is known to depend on the activity of GM-CSF, is incubated
in a series of samples with varying concentrations of GM-CSF,
following which incubation the degree of proliferation of the cell

asured. From this me urem t, the 20 con ntr ion of
bo &g\ﬁ" %§F aowing halers: m%flt[r:a prof Sﬁu%ﬁ%haécgﬁﬁ'l Gifferent antigens as
pot@é?éhmmwpmn%cmaﬁ#émfﬁfdﬁ @apémﬁem itfoéh meﬁ@h’wéiﬂ)-fold most
preRANNOY UK QChafen ﬁﬁfbe&@fusammssatm%&a%@ymera@ other antigen

diff‘e:%lrlts tﬁs used D é%? E@ %ruclﬁlf%gélon A uelé%ln'gxeg t%%nfﬁe performed on a Biacore

above-determined concentration of ¢ is‘time,
appyARAing concentrations of an antibody or fragment thereof
suspected of being a neutralizer of GM-CSF. Cell proliferation is
As mgaﬂnﬁmga‘smdit@ti@&’détemliza,théxwtieiwawrgufmﬁbﬁwamed variants

ther UGSt %?a@fostbfé Et&it&fﬁ%rhéﬁfﬁ@%%@lcﬁ@%&ﬂéﬁhtbﬁﬁrbSF Such

If the res It|n ra |nh V. ration of
pertal Oh 6 'zm %tgngrar%)nt ﬁe eo‘fq 'St w&sj cig%’hg%% Fesk iRy Anodification,
1ntemwga§@@@eﬂbmzﬂif@rmbﬁ%i@$ﬁﬁe¢@a@mgﬂaaeh@emﬁmt@n ofs manifested, for
exa@plihpdyReiagrign ke reohlathes: felieh (e ¢¥R&Of soluble substances up- or

dow%nrggﬁgt},o ép%nz@g%QL etrtle !-,Q;Evlg{ g?%xtﬁxengame %ﬁqcrteesdhl]xrxg éB cxpresswn of

act|V|ty (0) een neutr |zed to some extent
smféiﬁ:ﬁcépé%l‘éef‘”cﬁ‘é“&ﬁﬁB@G’S/‘B?‘f%rﬁéﬁt MerRoPhisy BbthoAigrdeerands, there
exisatniipleatizdsd of dhersenise wietive pregant inventipi: Qnetdxayripleuestion or
fraghief ORYHPE. (NG deQiRe: 9t RiRlifeiplion OfWRIGHIS KROWL, 40 accomplished by

depend on the activity of GM- Cl:SF is the TF-I cell line, as
» sapgdat g &f%tféﬁgﬁfa?aedrgeé’f afly epdaly™s ot Bt pERbferaynszgement, a cell
line 3thesdegrecofiomdiifaratiokittfinviird & tkoprdetstdemsd the the grigtpfof GM-CSF, is

incub@ibd|ag Qrﬁgi"f@d'm%é)tﬂﬂ? ARhPaRRRIRIRY YWIIBILCSE, following which

:ncu%gt%gaat Zln cap l%ré[hﬁna ?n ]QF t%tea ct:J | Fﬂl%dxslzor e&gﬁggn Pro:h tl}ls measurement, the
measurem nt (0) eve signalling molecules e oki ne"}

wn%ﬁférréwféf%@a%ﬁoﬂi&mﬁ.éﬂfdéﬁ@ﬁaspmilémoest%as}lbésL@&ammed A
secdadiplelitiibb s egpeatied Mo HonudralizRvibeG kethexanpiesddisamples the
samESILIRRS Yehich,can @Qd%eﬁxéofﬁﬁt‘ﬁfﬁlk@z%t%t?eé?;?e%ﬁﬁzﬁnﬂléog%é'@-detemmed

question qr fra&a&entt ereof is a neutralizer of primate GM-CS

coneRaSHEP 0 G A 0 1t SPGB AT B o 751000 or fragmen
therg G a8pe G- DiSbERambaldiz xeet GENLO9B) CBlopu Harpd878-88)p measured to

deteEiiMﬂS@ &Q&}“&“ﬁt‘ﬁt%&%@ deRghiae tal-bleatolao L8ect half-maximal
gro 'Ig}fl ]%) E@v nzi, G, C.eta 10 990). Journal o
el

yS|o 60y 145 %gheﬂ)gr T étlf\]}aﬁlecﬁnﬁvfma{m? Df_ anfibody _(or
fragmeyg theregBusrsigramidal iuenegystites mipzrggyd 9oL Prpifsaian il increasing
con@hai(dDnibaniqer Reseatcitieds), 344 sBncldierbusn anisidifhagyhont growth
inhif} ﬁ%ﬂ%@%é@@éﬁ@it%@%r%”gcﬁﬂﬁ%f@ﬁ'&‘%“h%% H&Q&‘Q&J%@eﬁ§ some extent. In

used 15 herein, thé term "monoclonal” is to be understood as

SuCha G %ﬂﬂ%&#ﬁg sreeniyhaEefime v6 SO drt PRATEI alf the sense of
the prastipbly (oivits@or eesppiadifg chihfmetht) drgsin g fporifaasimgdé which is known

o dm&f@@a@m@%@mrw&e%@ta@n Bl &3 &QlnRdn Kitamura, T. et al.

C asin I ope on the antigen bound. Itis
(Iggpgez)irg ;? d?]lflcurt%?g%epare human antibodies which are

monoclonal In contrast to fusions of routine B cells with
immortalized cell lines, fusions of human B cells with 20
immortalized cell lines are not viable. Thus, the human
monoclonal antibody of the invention is the result of overcoming
significant technical hurdles generally acknowledged to exist in the
field of antibody technology. The monoclonal nature of the
antibody makes it particularly well
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suited for use as a therapeutic agent, since such antibody will
exist as a single, homogeneous molecular species which can be
well-characterized and reproducibly made and purified. These 25
factors result in a product whose biological activity can be
predicted with a high level of precision, very important if such a .

mOIe?‘nr in Omgltott%am recgu atggyﬁ? ﬁ) rO\elg L 021 P%lileratton 15 niot the only
a&mlnlstrat n in humans. rh IS espeC| por ant

PRrHBHES ARG Al e e@%ﬁégﬁmdqﬁgs%@wn&awgmgn@s%mnt of the
et Mmiealing helehas antiiady, (b RoslesOaEidg SAGIRRNpdAds on GM-
cSOMEIPIRIRG AR ARTPady. AgRagndsd for fherapeutic

administration to humans it Is highly advantageous that this

ntlbod 0 IIow dministratign to a hum
O BT e ARLSBED P (PAB A COREPRT T oSt B avesion o
fra@me@tlrbnrepéw@mgﬂmhmﬁgem@er@%@ﬁﬁewwgwﬁeﬁt\%iﬁﬁrﬁbﬁege B.eral
(1%f§t®bohezo\Nhlbmj berrpeqaaaiasbeing. a19osgidoednal i5376-83); GM/SO

(Oc m? Qi@?%}e@x -&I;err?en e mﬁslttf]ﬁél%? 1q8§t1 ”gﬁ%‘?ﬁwf G. C. et al.

iBodies wil Eneratec against era eu
U%ﬂlcmﬂlafo% SBOTSSIh E h SPAitiE Baﬂagmufgi et al. (1987).
Joansl/of hoeelelaie 1hk Hoe20E UNT-7aElitnmdy She |l kminatiosl framéeR esearch 51,
34p_gsi_y of the patient, thus preventing it from exerting its desired
therapeutic effect 5 The term "human" antibody as used herein is

to be und rst mea m t}at the antlbotgé/ of the inventio
an arn €0l .according mventipn 1s onor(‘;!onal As used
h‘? agmen mprl amino acid se uence?s’) contained in

hestip, Higritan “gemﬂwame@ew@gemlaé hﬁoﬁsﬁbemm%faﬂy ascribed fo it
in defigifimbigrainnafantt od yortsisrinpmenininayitiherefoscsigle clone of an
ané?ﬁ’c!a?gﬁof&glﬂé‘.?@ﬁ@ukfh'w RSISES &E%&%@&%@H%%ﬁ&}lw&%@%m bound.

acid” sequence(s), I.e. If the amino acid sequence(s) of the

It ammawwcfa@*gﬁsﬁ Prﬁe&mm‘wgw@%ﬁnﬁﬁmﬁ In confrast to
fusiamy eXpressed@horimvgermiimetadiznh cdcitinsagbeivoe(s). man B cells with

imBIHRPAY Skfn fradme rﬁb@bﬁﬁﬁ@fpm%yt@m E?&%d&ﬁiaa%tméw {hdtinvention is
consst uenc e te(s rom tS Ir),ClO 1 L
o LTI SRR Ty TS LA BE Lt i G

field of p@uﬂqéy mfmﬁkosf sBim mw@e&mr&fﬁ%a&%&nﬁ%é Paﬂiwlaﬂy well
suitdtife iR Ok Nhany 00 BeHD sicéntach maibodoveX ariflesro@mpls homogeneous

moslyc%laff fgsevﬂugl @sté: %Pgﬁﬁé(éﬁzgpﬁg’ gﬂ?&@ﬁcﬁ}%%g Pl Bﬁﬁﬁed These

one may expect to_exist in the expressed human
facipEiEEN BpbREITECHS oah DRIRESRICA S RERCH ST SF Nt o high level of
prapGivh) vergiprgant\Wsich mragidvelekpeote thtgaavistulattineapproval for therapeutic
afxpessed, Auman repertoire would also be considered "human"
for the purposes of the present invention. According to one

embodl ent o h
I DA UGS A e i
thf’E§b%E’i%ﬂl;%T‘é\‘é'ﬂ"é‘d‘?z%ﬁ?&h@rﬂéwm%#ﬁﬁﬁﬁ%k‘éﬂﬁ‘@@#‘m an antibody
‘agénclindedgib Bonimaopdesy (doimasatimm coricolens,ais s kighlnadsattiegeous that this
aneﬁég%agbpmw&%&mgx%%ﬁx@ﬂﬂa@%&%ﬁtmtnﬁ%msanhbody or

of the'macaca amlly for example rhesus monkey égl\){la

ﬁaﬁﬁ%ﬁ%&f&?&?ﬁn‘”&@%&ﬁ?@?ﬂé ﬁ\%ﬂ Sl BT Rey RARERS faspﬁ%?fla? dfje patient’s
imBieCBEm.Accoiting to Mzumbethriesr Ohtheinvbiitiononthaman protein. This
meRbTAN HAORREIOBa)AREDAMY i sgMBN bR el aghiexhibitheatpssic antibody

reactivity between both human and at least one of the monkey

species mentioned above. This ig especially advantageous for an

antibody molecule which is intended for therapeutic administration

in human subijects, since such an antibody will normally have to

proceed through a multitude of tests prior to regulatory approval,

of which certain early tests involve non-human animal species. In

IR <. PR S T T | PR [ PR [ T
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30 non-human species a species bearing a high degree of genetic
similarity to humans, since the results so obtained will generally
be highly predictive of corresponding results which may be
expected when administering the same molecule to humans.
However, such predictive power based on animal tests depends
P A0 AR R IS YEN e
peutic
anﬁih@%dﬂb@ﬁ&?%@%ﬁhﬁ%{@fe& %p@mrﬁawramtm thEPHGUBING its desired
thefspdithiss@mbodiment of the invention, when an antibody 5
molecule is cross reactive for the same antigen in humans as in

ThRRAR SR AR EGRIEH SRAGESIN PHDNRULERE @%ﬁ%g%ﬂgtﬂg%nnbody of

same antlbodg molecule in humans as in thjs closely related

the, ﬁgﬁ?élgn’f& g 5%%‘}8% CSH@EF%@H&H%?%%&%@%%%@%d in the human
gemioventiidyi mpeaiesbotie tvepwti citdedpiobtHertistentraivrsblvagts feagment,

magstlgﬁﬁ‘éfﬁ ?E%lﬁtﬁé@eﬁ%ﬁrﬁﬂpf%q@%@m&%t&T%ﬂ%ﬁﬁﬁ‘n@ amino acid

enavyior, O antibogiles In mate species of

L IR BB MR O B A (B ment ot i

(arghiBendicpleint @ﬂh@‘ﬂﬁ?ﬁé?ﬁl@ﬁ??ﬁegm%ﬁoﬁ?ﬁh&?%ﬁ%ﬂf@dym antibody or
@ﬁ@}‘b&l&ﬁeﬂ@@&ﬁﬁb@dﬂaﬁﬁd&y\lﬁﬁlkﬂm&&ﬁh@ & (a)pdrdGiace(s) that deviate(s)

ﬁoﬁ‘?ﬂ%ﬁéﬁ%ﬁ? Jic?steg %W&Qqeg‘ééﬁiﬁl%'%m%’é{ﬁyb}% fﬁg}g M%?@@L‘b&pected due to

highly discriminative antigen recognition and bindin

thea BRPH: CHHSMEHIESHRSHE G e ﬁ*éaw % Bt HHitedas of many. non-humn,
mapohaise frtideasipéd nsiony sl gspnesent ratseraagse FESEDRDaupedceid sequences

wmtm% @%iﬂé@!ﬂ?x&%&e&p‘r‘é@& %%9@!9@@9@&%@&@ Q4 Gvell. Any such
sites glth carboh drat S. Suc cmsg/Iatlon is %ene&aoy i g od
SCQSTIRRUEHE P IRET GE T RTRA L RSO ISR (e PRSI g cxpress
humekepemweel@;alﬁeéﬂeenﬁemeﬁ “@mapm F@ﬁﬁbwwmueﬁhs REsRiinvention.
to elicit 15 various effector functions in vivo. In addition, the Fc -
Acregimg v eskatesolimehingf diel g@dﬂl@thﬁﬂﬁpﬁ@‘ CMUSE [orblonegi(fdomo sapiens)
NG IRoMINRAS wﬁﬂa@sdﬁpw@“@q, @é&bﬂ%&@ A@ﬁ@&%ean primate
ol >éﬁ1,§ creased Fc re resence - | tissue,

AR AL LR 8 IR TN Al et
@%P@rﬂ@@%h%@&&cﬁﬁﬁfmwweﬁféhé prefetBemilinge giajple thesus monkey

(m&ewamﬁna@f QMICBHEN MY Ccimdaasiioutahonvel undessionsaighris) GM-CSF.
rac I’%lEd hdS %n?%@%éa}lﬂ}{en%% tht Cﬁﬁ% for, 'o%@cléh?ﬁ Qg%géy or fragment

Ac
,&cco |n to a further embodlmento e Invention, the fragmerit

thmehhmaﬁoﬁﬁaﬁaemanﬂaﬁﬁbew b ad Pl °é‘%ﬁ’fg4§ monkey species
metlaonadrasovebTely ,iaspeviatiyddidrenvbodyr ardiatiodly, racltaniderhich is intended
for ROy 2 AR &-f5RR iR mrﬁﬁaska)gec%heﬁ@e formats.MBY9aRE r@élynauy have to

be divided into two 25 subclasses, name ‘;/ those WhICh cansist of

progesth Sy BR HES T RGIFS S AFPTHB SESH U BSEPs 8T STIEASETRIG carly tests
invobly peptideactaims! esinhdnpofdwite srebtesti il izsiawllitdesirpble to use as a

no%ﬁ&iﬁ@&ﬂé@m&e&%b\fﬁﬂgglﬁ@ﬂﬂ@@ﬂGf\fgerf@@@ﬁhjﬁkﬂl@ddﬂﬁﬁrﬁns since the

pgRtide chain via er ma
mu ggoé)b ?% omwﬂs K0 a sl négle% gg?y Y 31/°\1/‘éerla Fe réﬁ% or%ir% %ﬂ@%}ch Y be
ﬂxnmﬂ %WGmr@mﬁﬁ%W%WWrém RARHRKEr SUshREdictive power
badedter auiaelamsmﬁluﬂe AledsypaRigltg oaphstegnpasb ity sediomaladble, and is very
i g%%é{ll‘ d’&gtlé) R B ?p%@x%@‘x%a@ﬁlb{@edﬂg gﬁn@hﬂé% é{quno?e'e%lg gﬁy be administered

covalently associatéd with one another); a diabody (comprising

o Rﬁﬁ‘%ﬁ%@&l‘@ﬁ‘tl?%&é‘o&éﬁd PO fH"é‘Eﬁ&uﬁ% BBt NﬁF&‘ha" antibody
comprises two antibody variable gegions - normally one VH and
one VL per polypeptide chain - the two polypeptide chains being
arranged in a head-to-tail conformation so that a bivalent antibody
molecule results); a tandem diabody (bispecific single 35 chain Fv
antibodies comprising four covalently linked immunoglobulin

P P ALl e A7
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6 regions of two different specificities, forming a homodimer that is
twice as large as the diabody described above); a Fab
(comprising as one polypeptide chain an entire antibody light
chain, itself comprising a VL region and the entire light chain
constant region and, as another polypeptide chain, a part of an
antibady hea ¢hajn comprisi aco lete VH region and part 5 _
S h 05 AT (B CENEF A ARVTLREH 50 DU S £t secis
testyairy heteerfrotecliiang tb@ﬁﬁme&sbm anlpstds chaimndis afidhethis closely related

sp&@edéo@efﬁtbzéaa anE%l@,t@bﬁuﬁ«e@gge@ém&hmwme r@ﬁhuqsaeases both the
lSU'f'd‘ftBQPeg’g &‘ |sed on he ar&tl heav

Et“"b“i’z comprising Vesﬁs moI cu Cege a‘é"ﬁ‘ﬁa%‘*‘“ %cu E)Sts “égardmo the
belpykedofostse @%@@b@@&ﬁ@ﬂﬁaﬁrem&@@meﬁmesm&@mﬁ from a therapeutic
stafiigbifile bonds). In general, antibody fragments of the type

described hereinabove 10 allow great flexibility in tailoring, for

AEXARPIS «ReRPIDAAKIR SR LIRS AR ANHBRY. ﬂ?ﬂ(ﬁgdy may be an
for thegapﬁeutlc admijnistration to the F:Igélcular exigencies %} hand

18P OIS St Wiy B HESIPS e 8 FEGUTSI S 58! Gpfpdne vanable aniibody
regigmsiyoshprsthisifis t&redarotdenminicreatestheweniss efdtiindias, but also the

coeRetration vubgﬂetnﬁaﬁﬁgﬂisﬁgms 60N t;@bta@ep@wlymaﬁcum:ﬂgd present in
cgaogn%xa]m Jc?ddc?elg %%%b ﬁgs gr 9an§ Clr%wg]setan%%gérgtwn %gn% brrea re sites with
S|ra é (0] mcrease? e raté atw e therapeutic 15 anti 3/
carfaolyirtsatSych acardsignys §5ﬁ*&%¥eﬁ§@ﬂ@ﬁa¥ﬂy RfndpG format, and portions of
theacealatatakiphhaectpalsing dikd Size pidlhe aftibadyody which is known to elicit
Mw&gﬁﬁné%%grgl G403 HERES, %Hé%dig%ﬁﬁt ALIRGINYERHNS 16G 1o Fe

said human monoclonal antibody or fragment thereof may

rechR SRS RTURBRIARLS Aﬁ%ﬁ%%ﬂééﬁu%fﬁ’r‘rﬁi|fﬂ?&t?ﬁf’ﬁh§’ﬁ8%8%%%lﬁﬁ to locations
wi@(rpartied|8e bivedenpreronespadifivsd tissustifalerammigltispeottiecdnsly, the IgG
mﬁ}ﬁﬁiﬁw%dy@iem@&ge&if& TAEASaib IR N Toathats m&’m%&@rﬁreferred since their
honosp %Ig ? nln v?ifr(glgsu'ar Ql}/awent Qospeglflc aQtlbq Cﬁus is especially
meg umancf & WY deTibed Heréinabove may bring w tt P
thetP@PafBéla%l &B%ﬂﬁ&‘ge that the neutralization effected by such an
antibody is potentiated by avidity effects, i.e. binding by the same
Acamtibgdy to fmthitipterndieoulef tbé ithewametemiigarmohefetisrimera monoclonal

am%!séﬁﬁéﬁa Bﬁegﬁ@;taﬁm@g@@ﬁ%mmspeﬁfwoimfﬂf Jfﬁg%wnasdlabody,

{ ntjpo t Invent e SCriped a

tangxan%ﬁ?; A hl? or a%&ao \ﬁgsglgg rmgI egﬁrtbg\tf)g <P vided into two
subvieﬁwa@meim@nﬁspyéémcwwm&m@%ﬁme&mﬂmﬁ@éﬁé%ﬁaﬁﬁg which comprise
at 1Bt s yRQIIOE] ARk ANldrEin afets Mrish FubdliBs aaliuat thescFv (comprising

| | r n 0 eptide
T e e

. ?ﬁbtﬁé‘r“%?ﬁt‘i’@é’ﬁ‘ﬂﬁf@?’@ﬂ%’ fPomPRTRE &S SRR P such es 2 VEIH
antibedtivédenprisinlispeioific, ViRl pagtici dvibibate nifisp étific ferrhianayclude an Fv
<coaq)¥é&%ﬁ9€@vﬁyrg¢o§ mmﬂgﬁ%ﬁ%%ﬁﬁ&eﬂfﬁ%@%édné Qhith are non-

recombinant h antlbo construct comprising two sckv
°°var1| RO %r"ﬁaér’] 5 aon\?é nnec%} &ed ﬁ? ne contg Iﬂoc’)aﬁ?valenﬂy associated
pObmpépW&m bx}@yh@mtéfpas@alwpéw§w%?agﬂmaliy one VH
and@IOREVAlyek OV dhEn R {IRLrfRr peEpide N I0Ubd ddbhed B head-to-tail
°°'§§ S(?E %oxtt?art] a! t%\.pﬁ% EIMS& (‘m%lﬂg.l?e ?Qﬁg)am@ﬁgwdl%%ﬁ? (9@ ecific single-

ortion o ispecific single chain antibody comprise
chajfitRi g °6+s§)eam%%ﬁ@%%ﬁkﬁ‘%hﬁﬁ&dm%@a?&aﬁ%{ﬁd VH and VL -
primate GM-CSF as set 4)4A abqve, while the respective other
scFv portion of this bispecific single chain antibody will bind
another antigen determined to be of therapeutic benefit. 5
According to a further embodiment the human monoclonal
antibody or fragment thereof may be
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derivatized, for example with an organic polymer, for example with

one or more molecules of polyethylene glycol ("PEG") and/or

polyvinyl pyrrolidone ("PVP"). As is known in the art, such

derivatization can be advantageous in modulating the

pharmacodynamic properties of antibodies or fragments thereof.

Especially preferred are PEG molecules derivatized as
regene o R fHfaer wsifislimgeninagiene dimer the Biwissdy large as the diabody
defayrdesibotivire dain(cosipeisspesiiedpalypestidadin shilBANe whgbowP light chain,
ﬂsee‘facsaeﬁlﬂ@mg amino.agid. 0 %@S&u?esﬁagﬁeal% reipHgd AQ ggﬁ%gkga as another

?nd/or 40 kD PEG-maleimide, in either branc ed or strai
POSPRROHE IR b RIS L B BRAVATRYY SRR Gempsistes8 GBI Qs ¥Elivrgion and part
ofmidebereyr Wightofstmatteiohusaa utigolypatél & MeaGS Pengibatymolecularly

colRBMENLS ﬁyﬁhe@&ﬁ&'ﬁ&é&fﬁﬂ%ﬁﬁf 9%‘&9 thgﬁﬁe A@g@’ té?gé%ﬂ? WHth additional

Iéegubesdof PEG, 5es ‘F? G maleimide. Accord ing

e R et o BRI e LRI R0 proprising o
Fahn sty e ?Pab;rﬁ@rﬁt@h@ﬁé’@f!@p&lﬁ@aﬂymumdsm@m@p:tbgefah molecule via
inPRHIGU HEG & GSRNUR ($hiFaE Fﬂﬁﬁﬁﬂycﬁ‘agﬂdeﬂ@rbp FHRORB WA bed hereinabove

allQQrE%E% E%MBW %%Xgl_ /amln dS 23 27 %qutl?:l' %%pueso?f an antibody

amino 20 aC| e variability a
deﬁ&&ﬁ%ﬂ@mmwﬂ%%w &mw&wﬁé@w@fw 857 GEictagnple, it may
bealosivabla afl eatscthibdwite cdgeneitisdiythimpostiend of guienadaincrease the degree of

tls@%&%M%%t% %ﬁs%@ ﬂf’%@fﬂ tg%@%rm&,m r%gdci%lr ex%mpie joints).

U n which gosmon 67 .is R) and, on the other hand, mo s of

Macats %ﬂ&eﬁd&%%aﬂiﬁl%eéﬁﬂ%% a&%%ea??o‘%@%gt which the therapeutic
anphediksydimineitd drepcbitiond 6 72id @ iscralbrbbiegsirtethretable by decreasing the
sizB ymkesingJal hamaaaad non-human primate GM-CSF refers to

that of mature GM-CSF,,i.e. GM-CSF without its 17 amino acid

Aé&g&ﬂésﬁqym‘tgﬁbmﬂlelﬁw%gflﬂﬁ&@ g&\é %Ia mnp?lgclonal antibody or

huma and_non-human primate species des ovels 1l

oS54 P REFSBl o EESH b GBS P b rosesie, n

pUGMLLC Bivaisi grigritopesifio ol REFG RS ToQIRIMEIAN KbAp@ticular bivalent bispecific
forﬁé%@eh@ﬂhsﬁzﬁ]_%&%;\écﬁwﬁ%&ﬂfc@k@:1ﬁ%&%@o§&'¢éc antibody such

R N Al = ——
theyptelipatiop iestid ﬁi’e‘iﬂ‘ﬂ?&é%%ﬁ‘fﬁ@’ﬁ%mmé xeyifiphitffestrehe. binding by
theasmifer 2xaodple AdlihesHSMORkERNEAMY AMFRRIJRS FRRIKERIS-CSF. Several

moﬂﬁv@gﬂv‘fﬁo& (PfB%EFﬁE @fTﬁQ(?nV%E%Y%I%%@#%%S g:gtton have been

DT AAEMNK EVVSEMFDLQ EPSCLOQTRLE
destReR &pY it P RBRIG RES PR ﬁ”PE‘f%%ﬂﬁﬁF‘%‘Frﬂ@Sﬁﬂ}@Rh?@ Multivalent
muKEREiY, | PR CUVAERYARE Hmcmmm@pﬂbpeammmﬂwslynmaw GM-
Csa Qiﬁs&ﬂimﬁé‘ﬁ:%ﬁ&pﬁapiﬂbqﬂ@emﬂh@quﬁ@ arin binds to primate

of the inventio r fr t ereo sdescrlb above
G@%ldﬁfps&h n?he a é\‘/’?éﬁ g%l:\gcsealu%hocgz MoBolgRseR }g i gom primate
GMr&rEin, Ah Buiben maidvaatintslisrepfioper @Wb@uh@éﬂ#obﬁpwm form may
ad@ASEBAE B2 AT ALEHE AERINM BRIESEE w&nm;streteh@amatmﬂz Auman antibody

coriMBD M@ %%&Q@%Q  DRres r&amg&%m&%\%n%o%gn DYMAN one contiguous

prlmat which are simultaneously and specifi calfy as

PoLRSRHEH HBNR) e, EPISTPoSR ARIBORHf e AT e RertitekaRtimigche ant (see for
exagupdh WithR{a¢10 Usr spewifiCDIO band i hidap rifio bite GMi:GBEbody). Here, one
scFRYYRBR A& I blipeandQnBie ake aﬁlﬁ%d}‘%?ﬁ%%ﬁ@@tf@%%@cmc single chain

GM-CSF polypeptide forming an.extended loop, in one region of

which the two sequences indicated in boldface above line up, for

example more or less in parallel and in proximity of one
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another. In this state they are specifically and simultaneously

bound by the antibody fragment of the invention. According to this

definition, simultaneous specific binding of the two sequence 15

stretches of mature GM-CSF indicated above may also take the

form of antibody binding to a conformational epitope. Here,

mature GM-CSF has already formed its tertiary conformation as it
anfippavaiill cspresticallyibindSuimatd. GWCBFBsrstage phet avHilO8B )respective other
scRrerMiatbAGAhREELIR AR cRAD 1!11%0&9 Q?Ilﬁ 5%'%&&9%%%@%med to be
oflgﬂmp lxp%ptldé chain of mature GM-CSF is folded in sucha

manner as to bfing the two sequence stretches indicated above

into spatial proximity, for 20 example on the outer surface of a
A%aﬁfeal%?raré%% I4iTIFRE ths | RPTRRCS Y ARtbadex fagmenti dhereof may be
dervetigdized dxympﬂmlmfmhengaﬂncqmgkmem@mﬂx@emﬁnma&@miarmﬁolecules of

poffUHAXAOLIE! SBEEYNAING PAINREPHAR RESHSARES A PISISHE e art. such

embodiment, the above (discontinuo us;e pitope further comprises

deBRalEAINn SEiRe %%T%W"ﬂ%ﬁe |ﬁ"lﬂ@%ﬁ$€i€f§’éq’a@?€§§ of antibodies
or (fagmanimtizaner A dispaciatiapofemaitereaGRIECBHeckieadaispiridlly PEG-maleimide,

enﬂfﬂf@@&ﬂt@ﬂﬁbﬁdﬂ'ﬂ?ﬂfe %K%EPBF%MYQh@S%%QW /ﬁémﬁc manner via the
suﬁpl es furt er com rlsensa an n8 q’Fds 32-33 ( T,?? and/or %ml

55? yeac wh| Qe SOV RIS fre?Qld gador 40 kD
PE:%&@EH&@W M%ﬁmahammei@w@wpwuy advantageous to
mo@«aemrﬂimgﬁ‘@aﬂv@lﬁb&’cﬂﬁﬂbﬁdgm%ﬂ ahile IRMARHIQR: H8RMEAR-CSF antibody
&a@%@cég%QQEWEXﬂen%%l% he{&e a(ft%m rgnsneesolrnxégsrehealvexules of PEG,

chain variable regiona C smg an amino aci
SSRESHIR AES TIEEBHfrom the group consisting of those set out in any

of the SEQ ID NOs: 1-13 or 56. Preferred is a human monoclonal
Acsifigg iy o fratancrmiprimsat ebriborisisptiathetheyhohainmpaeidsla antibody or
ﬁ'agzg?mmﬁaﬂlsﬁ&ﬁmﬁﬂ?@a&saetaﬁwpﬁbﬁ@ pRHNNEXr k4 2B M Muous epitope, of
a8 YAUIAbIRIS9IO0. 2P PR2 sequence s <ol QULID, SEQ

O:;15andah %gl ﬁ%:ham varl g%on CbR s%%ge gRQ and/or amino

am@%? Ut FTSERPE NSEEED- comprising a heavy chain variable

region CDRI sequence as set outin SEQ ID NO: 14, a heavy
The ariskikiiad @c8tperf € BiEnsbe uminte i SeqntirsSED 60 N epicted above
reflkGisahel ietheguehainhesiane segitme DRTseweancs, 38 #elahand, human
and LR & LERMIBISHG: § RERNIRIMRIBAS (9800 of e macaca

| sequence as set butin oM eavy
farm i 05 B FEOIE TIRISUS ATAAER S ts ( HS BN QORI iuGST 5 ind
a heavy chain variable region CDR3 sequence as set out in SEQ
As (el brrgnothegrpbising of heaey eifainnduizisl oriegloGUBIRE refers ta that of
maBeGRNCSHS.SeGRUCHF SREJIDNG: &ltﬂncﬁahﬂaélgnﬁh.@ééhyﬁéqmg total length of

L Qut SE
ma&ﬁglgﬂl%% %gﬂ%gl%g gﬁ%sg ?1u in T E e s ecnfsl #@ég%a%\és l&y 127 amino

chain variable reglon CDR3 seq uenc as setou

acidp). dhe SeApTRSRf Bumea AMcRSh r?%ﬂéﬁ!ﬂ@ GdgfetF drariedevitience as
SetARARASECT| NG 1 16 RBR I RV EANE e GIODSERR2.Q

sequemﬁg@m?tm@mgﬁ 1Bk 10BN A SReAMF I &BRTs caTOT
var@ﬁlggg%qﬁ‘ %ggence as set out in SEQ ID NO: 5; or

comprising a eavy ¢HAIn variable ?eglon CDRI sequence as set
Thesa@ienSEOGH 8T i serninanamben afrihsankapte Foglon fGDIRSch as for example
rhesse gueker2as SabrulbSiRk D iN®HlBsand a heavy chain variable

region CDR3 sequence as set outin SEQ ID NO: 6; or comprising

a heavy chain variable region CRI sequence as set 15 out in

SEQ ID NO: 14, a heavy chain variable region CDR2 sequence as

set out in SEQ ID NO: 15 and a heavy chain variable region

CDR3 sequence as set out in SEQ ID NO: 7; or comprising a

heavy chain variable region CDR1 sequence as set out in SEQ ID

NI/, 1 A R P . L A R [ o N o N N T T



10

15

20

25

30

35

CDR3 sequence as set out in SEQ ID NO: 8; or comprising a
heavy chain variable region CDRI 20 sequence as set out in SEQ
ID NO: 14, a heavy chain variable region CDR2 sequence as set
out in SEQ ID NO: 15 and a heavy chain variable region CDR3
sequence as set out in SEQ ID NO: 9; or comprising a heavy

e e O A AR D

14, a heavy c a|n variable regron
SEG IS RS IR A YK PRRRRF CREHA G &AM ARMERHCIFR BPETSCATQT
sequames erEset GUFLLSEQ@H rid@vd); or comprlsmg a heavy

Th@%iﬁn%ﬁnvc% t@Péeaﬁ%A% e&rﬂWt g@&%‘gn ogx %31 Olgjc;[uwd gé i?elh an monoclonal

14, a heavy chain variable région BHCe as
an Y 5 PV P5 HERGY RV SIS A gRoN GRS ted in the above GM-
CHengemee imsosHh@ub i SE G, O et ‘ﬁfséﬁfﬁpﬁﬁt@x&ﬁw@/w be understood

as 6B W'ﬁ&{%&ﬁgﬁ%gﬂcﬁ%{ﬁgﬁﬁcﬁ% Ne[ED| 3&9#9 ﬂ%e%nde chain, here

%’éb hea ha| variable region CDR2 sequence as se
" 538‘*& AT REBGy &%ﬂ%ﬁﬁ%%gmeﬁ%y and specifically (as
defpad AbAY® éS“@é’[Wlﬂﬂl rrgEdy | BoN@tin2e chB Aaforirpnsing aile@ngous specific
bn@lﬂf@ w@%bﬁﬁ@@@ﬂc@%ﬁﬂﬁ@gt@@&g@%&&%& %EQAA? i}Lthme the mature
\V varliaple r sequence setoutin

O R R (o0 R i, (Lot the o, sequence

déié"&i&‘éﬁ algcsabait ieIEdPI<MmD e Fere pTisss printrrliel #nddpyproximity of one
anghairinvaiiaile tegion HHORLISeHdentS aRGRIM R SER: Ialadhl&ay fragment of

th%ﬂv&ﬁﬁa\ﬁéég?@%\@rﬂp l&ﬁﬁﬂlﬂp s%ﬁ%e&gl §eeqt§:q:ce a2 tthe: two sequence

D NO; 15 and a heavy chain varia ere |on

e eﬁ@%&&%&% ot iindee m?wefealemﬁ&%fﬁ?@fef@wbambmdmg to a
corgémnetioprd veittrccHamb imatior SN USRS 2R R fanddGPidBiary conformation as it

“°"“}?“??““%§%”? A “‘.‘HW%Q? ey 9?3???38 AR X Usa 93,
5 15 %ril gx Hiji r{l gnF %lon the gagp& 6%3‘1\1@41%81? is folded in

prising t fie amino A séqu
Suce DRIVEHARISHRS fhefaﬁﬁm@ewrse@memge@ eviniSE a3l proximity, for

exahifle b flancherGRRS: o0 mpistagrthgion i RAidoaat SREe SEOtre they are
thehn 1%5911@1:1'\'6} %Q-OOP\%QJQ{Q& E‘?&&l&@‘?r con ﬁ%d EQ!? r}ii e € ceFtext of the

an monoclonal antibody of the invention or fragment thereo
Smoun BIReLRERCR SHUERS variable region an amino acid
sequence as set out in SEQ ID NO. 19. Preferred is a human
In 3 pEsfsEad Aabadimsabithe pe e diesentneoed Eritr dighthehamprisasable
amifeGicitisCIBBPIEFRPAN ARG a6 206k e0endss 3¢ hAHkdIRIE: Riman primate
GMF%%H%&&%‘%&E@E& \él%g rlr?enrpglgln er%ﬁ %ﬁsaommuous) epitopes

%| seguence as sét out in SEQ ora
OHEEROYE %IPfﬁBé‘Eff)so?fFééHéﬁP‘Ef?éFéBWtP%dﬁ&ﬁt%HEﬁ%P&ﬁ%Bfévhmh stretch
is updefiared Briipriding soquentng acidrsednentenas: paatGMIRE 1D

NO. 19 and a heavy chain variable region comprising an amino
Accagiths a6 uefeehas arbadithéf SFE Qd BaiNQlioz] 18 8uHam@Bnoclonal antibody or
sgRERAGRBRLARIRAYY 9% fLagan! (nesgel. s gk ehaln, éaéggﬁi'g amin acid

region COI’T]BQISIH g an amino acia sequence as se

SeAHGES® FEPERd ‘ﬁéha“\/%“aﬁi’a‘ii’f‘%&‘iﬁm%“?%ﬁlé?ﬁ RUrifoHIAG i QIR NOs: 1-13 or
36. oitbset)ien benam sadrotib2() ntiSE dDdDieR thefest RuifiAiking a heavy chain
vmﬁﬁﬁ%ﬁlﬁm@m”g&ﬂ}!n% %&F&E‘H*ﬁ@% 138 ||ﬂbta(}tl§{@, \éﬁlﬂgw&able region
CDﬁg!eon comprising a %g%o g uence as set out in SE
A ahERW Ehain é&%ﬁ%ﬂ?ﬂﬁ?’%’iﬁb‘%ﬁ%ﬁ’ﬂuﬁ@m sequence

acid sequence as set out in SEQ ID NO: 23; or a human

monoclonal antibody or fragment thereof, the light chain variable

region comprising an amino acid sequence as set out in SEQ ID

NO. 19 and a heavy chain variable region comprising an 25 amino

acid sequence as set out in SEQ ID NO: 24; or a human

R T PR P <SR TR B PR <IN B PR (U RN R PR A [
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NO. 19 and a heavy chain variable region comprising an amino

acid sequence as set out in SEQ ID NO: 25; or a human

monoclonal antibody or fragment thereof, the light chain variable

region comprising an amino acid sequence as set out in SEQ ID

NO. 19 and a heavy chain variable 30 region comprising an amino

acid sequence as set out in SEQ ID NO: 26; or a human
as ﬁﬁb%agﬁﬂ TG0 &y %6 F RSt E heareshathderighle crash CRAdIsRavence as set
cur@gRRYADMIEridi) g brwgmink aoidbdegpon DR sseieatt 48 sSfof IDSEQ 1D NO:
15M 1,07 %bmw?gmm@'&g&m%mm RYGRATINR or comprising

acid Sequence as set out In SE or a human
2 By Sorih rEpRl 566€§°8r9Pa‘§Héﬂ{eﬂ‘f&Féo%°‘tﬁéf R REQHD Nridp e heavy chain
vargbfiorrgon{iiRingarneminsiacidsBHR R détad Setdoaibdny $ EH@iN Dariable region
®1).5 séq%easwasée@otm\me@l Maﬁ@@léamaﬁgmp si¢h a&@m Bbion CDR1

acid se ence nl E Q: 28;. orah
e Rt Sk o P TP TR AT e o sek ou
in fE§IdR B6inprigidg mﬁhmmﬁisém@@%%%mmmm {DSEQ ID NO:
4; BlQorASticingl aaaaaqwhﬁharm@éiaéglenreg@n sERBAPEIRNG 3k YPQ ID NO: 14, a

€q
heg%%}(%c?oﬁaq%%tﬂ%jﬁ Ws%i%ét ereo the%fﬁ;hg;}gﬁ] varla%la heavy chain
V%@ﬁﬁ@@hﬁﬁ&ﬁgreaﬁea?ﬁmbsafcﬂﬂ“s@q%%é@ é*@s SePOERTATSIDR)qfeavy chain

vafilible 1&pndCAREaxnehains variabliz ISHOIDCRO pr4Sin Yeavy aiinOvariable region
Cﬁ@@e%g&{:e&%t%ﬁt%ﬁgﬁétﬂﬂ I&EQSIQICMCI)&% i %%@r}egmn CIDR3 sequence _

monoclonal antib oa%; or fragment thereof, the light chain variable

%ﬁﬁﬂ’BrﬁS}% LAHR ﬁl&%“af%ﬁl%{fﬁ?f’éjgéll pyquence as set
cuNOSEQ BrdOaleabsacheliniy waiable resigin G 12BARoaisingg srseimihp SEQ ID NO:

1536 SRAHNER AsiaBle AiidR CIBEQ ddda: KlserQRANSENAID NO: 7; or comprising
. fonoglonal antbody or fragment thereof, the light ﬁﬁnlle rg‘@ heavy chain
r_egf/on comprising A aminG acl seguence as Sét 3 . _
vapplq 5509 GHBSPEATAF AR &thoVhHathe IRl \Cotrtbibraty shaiinaible region
Coradeseeite acecacusi SHQ I SBR I MRp3dngs Relitytiafin variable region CDRI
se&%@@%%%u@ﬂt%ﬁ)%ﬁ aﬂ”‘a%%@%E@f?h&ﬁ@bl@ﬁ%%ﬁﬁ%ﬁﬁ?%?@cc as set out

glon comprising an amino acid sequence_as set out In
in

PR d HREAN AR ATRIDSASERS FeB-Orh FHEREE &R S&Fﬁﬁdﬂ SEQ ID NC:
9; ectdmpgsugndessy detrovirh s BGIDINR! SBuerca dsurhant in SEQ ID NO: 14, a

hewmaﬁﬂtmgﬂﬂ Qbﬁﬂgéa%tcyh%rﬁ@tnﬂqﬁ $5abtebali3 and a heavy chain
v%nable re rlsm aq aQ‘II{‘IllO % dg?efgge%:e as sgtngl%t |g heavy chain

ATiéavy chain va e region Comphsing an

Wﬁ]ﬁ?@@iﬂ%héﬁ‘z’éﬁ&% Beieh QEinSEQ 1B NO: 3p2 benyriliaia Hariable region
CDROBauaRakanibacy SEQ apment thetaokdhechightvehain #attaldidR3 sequence
as £§Q§&rln gﬁ%%ﬂ@@ AN S IR-AGY SRAUPALEISREHIMLI 58 Wquence as set

heavy chain variable region_comprising an amino

°“%JB|§E5%§% Atd4e é‘&%"éﬁ#ﬁ‘f‘éﬁ’@b 1§ SPR3FAMFdhTy 6L SEQ ID NO:
15 famtherleav odirinendrithle negoarCbRh cefomaleantibodpom BEQ D NO: 12; or
com&%w@gmemaﬁhﬁpeg&pem@%ae&g%slmﬁmﬁw 14, a heavy

region an aming g%i quence as seI qO 5 B bl

ey SRR B i o unrgte:laosn% Sht rfragmer"llfl sy chain variable
regie ﬁ@ﬁficmmn%naaﬂémégrbﬁ%rﬁbﬁ@tn@%wramwa@ﬂda heavy chain variable
recSR{|UDRACsEHERE Qs SEQ IEEN @ Dband, a heavycREnchaimble region CDR2

variable region comprising an amino acid sequence as set out in

SEQ ID NO: 20; or a human monoclonal antibody or fragment

thereof, the light chain variable region comprising an amino acid

sequence as set out in SEQ ID NO. 54 and a heavy chain variable

region comprising an amino acid sequence as set out in SEQ ID

NO: 21; or a human monoclonal antibody or fragment thereof, the

light chain variable region comprising an amino acid sequence as

P S A o T o el unl e U [ U U Ve U kB I i PR . S PR (.
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in SEQ ID NO: 22; or a human monoclonal antibody or fragment
thereof, the light chain variable region comprising an amino acid
sequence as set out in SEQ ID NO. 54 and a heavy chain
variable region comprising an amino acid sequence as set out in
SEQ ID NO: 23; or a human monoclonal antibody or fragment

squ]g%egcs)efﬁ:tl?geﬁ é\l g%%@%arﬁgg@?\%a rls e %n g%?&%?ﬁequence as set

out veSEMIB MQidH-comprising an 12 amino aC|d sequence as set out

in SEQ ID NO: 24; or a human monoclonal antibody or fragment :
stilthene ghetheslightychiin: \satiable teghontomnel Sy AODRRAine &5 3 sequences
exists m%mm&%mwa D ChenAuRRE AAIGRY Yoihillng in its light chain

variable region comprising an amino_acid sequence as set out in
vanemeam%% Tt %wsﬁ&ca%ﬁeauamafo@w%&&ﬁ%mo 16, s CDR2
contpréxieg ththerligh bl sy weaiabieow giofEQ EBrMiSHSinpah B3 aeibrising the
amin WL AR RSS! QUL EE D HHN@. 54 and a heavy chain variable

region comprising an amino acid sequence as set out in SEQ ID

ACﬁor%{l%ham varla‘%‘ ae?n{?“&’“ e%tor%l h%%@‘%gé{n%ﬂiﬁg @ﬁ%&&p%? %a ﬂﬁﬁ/ention or

le region comprising an amino acid sequence as
ﬂa@@%@?ﬁ??%‘l?@meﬁl@ I%k?éﬁﬂlﬁnﬁéagi}edﬁ&ﬁ?%%%ﬁ% RGfuence as set out in
SECamMNOsisg Bafamine abithasesuericasbmseddyut iflaSE@: et (R light chain
varighi& Jélg‘iﬁ}?& 9@%%%'9&@%9&&(&9@@&%@%%@@ %6.lighknd a heavy

chain varlable region comprlsm an amino acid se uence.as
o e (O TP A AR 19 LFERE O, e, AR SEQ TD NO: 20; or &
hungormprisHmarido qoﬁe@equ@mefahesiem@hm SEEPIDregon oguprising an
amifb @cﬁ%@a@&f:@%@&l @mﬂhmEﬁN@ﬂﬁ’mﬁ\t?eﬁeﬁfvﬁhﬁﬂmgmn comprising

chaln a\é?.élame reg|‘,§_3%r1£lg§rrlnpnsg%g2 ﬁgﬁ@@? acmg Efﬂéﬁe&%ﬁo@ﬁ&?tmnbody or

an Bt a heavy c vanable region

ﬁaeeﬂmpsﬁe@ & %ﬁﬁ@gﬁ?@f@éﬁﬁ%&%ﬁ%&ﬁwmﬁmww set out in
SEQIR UMD e hesiperdid Saatibogivordagiienttisienisthedighte as st out

in S‘gq?l iB Y@yi3b1Q r e gian. S OMRISING ARbH4) xﬁ%@ﬂf% fshBEhain variable
ou

in SEQ ID NO. 54 and a hea chaln vari
OB G AAAIAD AL SRR e ‘Po&tfé% TSR e i
varighla legioTeev T on deingi ot yeorefescn 67 ot ePeTTQUHR Nfght3; or a human
mo&tz;féﬂaléaé@%gy Ir\lagﬁqgrgamﬂa&wg@magnme@?ﬁa@m&asﬁmg an amino
ut Iin e n vari e
i SRS & S0 2 %%iﬁé%’%a&%r L L Ryraen gypoviee
amipg 251 IRLFREMA ORISRl A Eﬁ%%m@@fﬁ’éﬁﬂw%’ﬁ‘tﬂ@l%tﬁ fragment
theﬁbﬁllmélﬁglﬁbiﬁzfe@iﬂébmmmﬂsmgpzamgm|mzacndneeqummwseﬂ in SEQ ID

NGRS gﬁﬁsﬁigaw J}lgn 5&1%9 r@gﬁ%‘aﬁﬁﬁﬂﬁig W&E% cnce as set out in SEQ

com rlsm%?an amino acid seggence as set out in S (1)]

OGO 0 O HARC PR U0 g oot egon
conghizingvariableoregibseqammerisisry e arfififd ﬁbmelalp@ﬁ@ehggyg@tam variable

regBHtcHﬁuﬁEsQé %u&néﬂcﬁf@qﬁéﬁ@@%}éﬁhﬂ &\@@Mga@rbr a human monoclonal
antx%%r?!%g ent t rprlé’g]} élan tI uen ggm%t (391 :§£Q JRJ\&QM sequence

ora an‘monoc ragment ereot, the lig
as ghhaw VadaRdiPelion @oﬂ%ﬁs‘i‘ﬁﬂéﬁéﬁw%%&%ﬂhéﬂﬁ%%é? amino acid
seq@Hcl e SEQUDANEQE Mad 22 beayrehaimvdriahmidgipnr fragment thereof, the
aggh?omgf@ﬁ%@e%% QAFHLR WERGE AR SehRUtNSE R %ﬁb B2ZNO. 19 and

uman monoclonal antibody or fragment thereof, the I%‘é ID NO: 28;
 beaiFPTABRS PG RIAR COMBIEIAG" AR ST SRIEPeetfEhed BOER
out in SEQ ID NO. 54 and a heawy chain variable region 30
comprising an amino acid sequence as set out in SEQ ID NO: 53.
According to a further embodiment, the human monoclonal
antibody of the invention or fragment thereof comprises in its light
chain variable region an amino acid sequence as set out in SEQ

iI™m NIZASS ' | o Y < LI PR [ |
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13 chain variable region comprising an amino acid sequence as

set out in SEQ ID NO: 20; or a human monoclonal antibody or

fragment thereof, the light chain variable region comprising an

amino acid sequence as set out in SEQ ID NO. 55 and a heavy

chain variable region comprising an amino acid sequence as set

out in SEQ ID NO: 21; or a human monoclonal antibody or 5 -
or iy ReRRERask 2HRoRY I ERETY N Redfieht ERHRpHEAR Srsion comprising
an aifiinoaeidiGepense nsesesose iroGEM IBEN@JDQ\I@d%Mmdra;kkwamable region

nﬂ}emgveﬂ%ﬁaorea@eesemre'@a Gl ABIFR LRSS 33881 monoclonal
out in SEQ ID NO: 22; or man maqnoclonal antlbod

e e ETREPA TR eGSR AR R G BHBR A i 2id sequnce
as gminb iadiBQ@dGubiNcd hgndet beavinBHQVHD NS ré&oartdrepheiag/yn amino acid

seqsaﬁ%s\é@{mlﬁ £GP ROTHFISIRGALAFINE-RLH] SRUYENGEaSRA!l thereof, the

! % NG G ahuman 10 J%‘?e“%%'féé‘%‘s' 2NUDAY O b NO. 19 and

lglﬁéga%ﬁ Yiig ésrreegptfﬁgnlﬁ%’mnéham varia ion comprising a

2 hepvy|igbain o Rl sEe EREFRECCAIB PSS B 37 M@l@w@ﬁmm whadRR D NO: 31;

or a:hkaiﬂﬁ/aﬂa«kdedﬂgi@mda@m\p&@meaMexaﬂnim agidl dnGieReBlae g8k comprising
1% IQ ascﬁioﬁﬁlé) % f'i\ hﬁl@@@ fBOIQBC@&%@qIRQAQXI %Eam variable region
rag ment t reo t

tchaln variable region comy rlsm an
cOTIITG A8i"EEH eewce%ng&taéafﬁ SR ?&bN monoclonal
antibhdyronAngine: tegiof terighishao sumiahis mgamdoseq&emae Fusedeid sequence
as R RELJIOROIL Ok ﬂ&%ﬂm&%@%ﬁ@%@ﬁ%ﬁg an amino acid

fragment thereaqf, the li Igg}:]ht chain variable re |on co rlsm

seaufifics 6L ARNER IR NOSER Bt B S5 Sifagggo: thereo,the
hgfzthh#mwan@@eewglmcmmem@lmﬁaMﬁe“aml eeqmeeségéBtNO 19 and

a ha i&&EQAEMNQg@@c&ﬁ@h@&ﬁ@:ﬁn@mm%@e@e%@dmﬁn SEQ ID NO: 52;
fragment the ht ghain v Ay 3hiable {h&% ggmmg%%%@gm comprising
eav

orahy an TROLH
55 an

amino aci sequence égs setout In E%O
an e R TEGIGh ORBrBIRG AT o Ecide beryerier a§“ab]e region
corgistiglaimaoiQ 458 M @rsa humSBE@idnyCloiial antibody or

fragment thereof, the light chain variable region comprising an

Acé%’i'ﬁiﬁ@ ﬁpig S84EeRBATRAL, QHt imﬁw&&i@nﬁ&Wd@ Be@w invention or
ﬁa%% ?Iﬂ.l-gﬁ %&%‘9&9@?@”%& a‘%ﬁml{% @& (r‘aes%%e%%g as set out in

n or-a human monoclona ant
SEQ 39 fhBrefsrethis wwehw%?r&bfétwéﬁrmﬂg ifgregh the light chain
vmﬁﬁun@@ﬁldztﬁﬁﬂwﬁ[y:ﬂzaﬁisﬁtmmtﬂmﬁﬁ@ dDstOut5h SR BONEAVE4 and a heavy

chafi IR NR %&4@%&%%%&%@&@&&%@3@%@ ﬁQH%I@SNO 20;ora

setoutin S 9; or a hum clonal an é)
hﬂfﬁegfﬁ%ﬁwﬁ@rémb?ﬂwgfm%ﬁ& RGEEARE %@810 WLHABRR KiGp comprising an
amaminid secbsBpserioat 5586 BUND SEad DRy gBiaNeriablrtggipn comprising
an SRSH ¥3di3RI8FREIANCORMPHSEINAM ANOND1 A6tz HREHE RERRTBEL antibody or

fra ougntnthselE t?e Ix%{ g‘hai o\t aa maxrénnggnorctcls?nnaa!naanﬂtﬁgg gé/ cf)Jequcnce as set out in
‘Tm men ereof, the F ﬁ? variapie region comprisi

: SE@rﬁ?ﬁﬂPaéiﬁ%éG@éWé%@“s@F&}F RSB YNGR F5ARiY Sﬁ%ﬁé‘é‘w as set out

in SHQRID Woighlere giomsampkibing atibadyinoiagiteseticresfs tialighethain variable
reo th&éﬁ&%b'&%lacﬂrs%q*ﬂm& %@G%@%@%bﬁéyfw and a heavy chain

ragment théreof, the light chain variable re%lon com

rlsm
varigRiG AT FRRBR R AT %6\ PSR DR GeB r?%%vff or & human
mocmwanmeyregmmmﬁ@ahﬁmﬁmmmd@@q@enee@@eepg an amino
aci®@$dieE Gt NG 3 20N @ RMaNan MPH asdonahantibad)e @gion comprising an
fragment thereof, the light chain yariable region comprising an
amino acid sequence 14 as set outin SEQ ID NO. 55 and a
heavy chain variable region comprising an amino acid sequence
as set out in SEQ ID NO: 33; or a human monoclonal antibody or
fragment thereof, the light chain variable region comprising an

R [ S T o N el o S B o S W s T e el | R PR
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5 or a human monoclonal antibody or fragment thereof, the light
chain variable region comprising an amino acid sequence as set
out in SEQ ID NO. 55 and a heavy chain variable region
comprising an amino acid sequence as set out in SEQ ID NO: 53.
A preferred embodiment provides a human monoclonal antibody

or fragment thereof com 0 in its light chain a var jable
e O S B 0 B T bt 4 et Lo ggpr Fragment
thewof, the BECHENNGIabE reg@DRIpELSAhaING agid salarsagiget out in SEQ ID
NOSS4 mﬁeﬁ% erliR Uﬁﬂbﬁﬁ%@ MQP%%OQBQ@HQQE@SM &ket out in SEQ

m?}@ acl ur%gggc ?%t%%%l gagaeft%ereoltstgnl o0 1191 Ghe region

n Il‘ heraai‘vy aln varla e regio region com I’ISIn an
COmRPTIiRG mmmmé@a@@eemﬁ it SE%IdeINtio 14 ep@:DP@zVY chain variable
regf&ﬁ:!&ﬂﬁﬁ@ﬁﬁm amiacnifie agithRRGEN6a: ASSTE] IMND: 36 Q iDuNeh monocional

antzJﬁod f%%%ﬁ? %Méﬁ@%ﬁm IUE%%?A% ‘?%%Hi%‘ﬁ]%?g ?%taof?}%ol eia sequence

as &tfmﬂq@r%ﬁ@féﬂé@e%eﬁﬂmé}mm%waﬂ%ﬁwm%ﬁw simino acid
seqGaRESES N it SHGHDCN B 7anr aminenasidosinjulentbody adtague thereof, the
11gﬁ$51914 Dam;ge ﬁi‘%l@ggolﬂﬂl‘%lp %Mﬁ@%l@@eéﬁ@h@@@gg o80n SEQ ID NO. 54 and

sequence as sét out in SEQ ID NO: 35; or'in its light chain a

o b B YA Sl A SO AT P AR 1 B3 S48 B2 FEQUD NO: 28;
or chainmncamivrelaicbody oxiesmars Swreolithn @Qhwmw@s Tegiofrromprising

'ﬁﬂﬂl"é{cﬁh@é@ﬁ@z&@%‘ E@taﬁﬂj RESRBNDENT: 33t aldl Nhode® dlAiN Qiriable region
34.and in its heavy chain an amlno acl set Qut |

corg T R BTt T DG < St monoclonl
antibedy,ft s eraqDths Jighh ghin teable iy P RSBRTISIAG A 4iRg acid sequence
as SAQUENCERP BENDIt 53 SidQ 2P Mk Bﬁjahielnags)hghmharman amino acid
seq@épéngs%&] gu?%%@@?ﬁ ﬂﬁsﬁ”} QHE Hﬁﬁg&%gai %ﬁlt; ent thereof, the

eavy chain an amino acid sequence as set out in St S %% 0. 54 and

lighy ghaip Yﬁfﬁ’é‘ﬁéﬁ%8‘?&’%??‘3%1%8“’&!%%%%5’8%??88 %528 olﬁt ASEQ'

a htBy\NBaiBdagirdeiregohesnyrisingimamiapario staitnsegs e cutas Je@ L NO: 31;
QMH{&%Q;&BAM%MQ 'blfrﬁ‘g%@h Eh@ﬂ@ﬂl@é‘ll@m M@GﬁWﬁ&ompnsmg

as set out in SE 0O: 34 ¥ Y)
o0 SRl SR 1S TOROIAL o 1 TR AR Gl regio
coTBRTISNG ABi6rER FECEBETSE B PSESND! Nﬁ icoMita aaenocional
ant%&ﬁbﬁﬁa@ﬂ'ﬂxﬁt@iﬁfﬁﬁf Se]ianaaiayatbbut HrSHRANDING 4djmoratid sequence
chﬂf ]ﬂh@@“@g Qﬁ%%ﬁ%&%ﬁ:%@&l@%@u %&ﬁgr@r@% amino acid

In Its heavy chain an amino acid sequence £
seqws e B T O ER AT S AR AL CRAE BPR therof, e

ligigehaintviniSE@$DNGnBiagdnianisdrebharpitap srrcbmmiioEQJD NO. 54 and
a hSRJURRER ARLIET Q4 %%5@;}12 N@nid 08 iRdiedight chaiit @SEQ ID NO: 52;
oS S e S T A en comors
an (@R BeigrsRutesdrgRe éﬁaﬂﬁ“a‘ﬁ PR sy efehe e s sbtintiable region
corEEhRNRin34cnekdneise heavyuchaB@amamins acid sequence as

set out in SEQ ID NO: 46; or in its light chain an amino acid
Ac&ﬁﬁﬁﬂqueaaﬁiﬁﬁgr%ﬁ@&gﬁ@ INRi3G aRdJIAIbL hﬂﬁWth& Nt@Ninvention or

amino acid S(%%juence as s tcgut in SEQ 1D NO 47: or | its li

S R | P T oeurteﬁ1°§ §Aﬁa§l % g setoutin
SE@ RN My Rrhsiredis arimsaeienadeubmibedy §é€raafi?ﬂt gprepipshe light chain
vard6k ABioh RenRedRE ef amkostinenjsabayedpivideSEQMANO. 55 and a heavy

monoclonal antibody molecules and/or fragments thereof which
are especially advantageous as neutralizers of the activity of
primate, especially of human GM-CSF. Human monoclonal
antibodies or fragments thereof according to 10 these especially
preferred embodiments are highly advantageous for several

AAAAAAA | el R N . . S o S W Y o N o N LA R P < | P



10

15

20

25

3c

primate GM-CSF with other primate colony stimulating factors (for

example primate G-CSF and M-CSF), the binding molecules

according to these especially preferred embodiments are highly 15

discriminating for primate GM-CSF, whereas the other colony

stimulating factors in the same milieu are not recognized. This

means that a human monoclonal antibody or fragment thereof
chajio keriehifgrteieR SSERTABD AinmeTite, AR SPRERN TN ket ogtt SRRMANO: 20; or a
huritéill fenexpeatedibedsna aiigal: ﬁ@&i,Q?ﬂ%%&%'@iﬁiﬁ%@%@n co(;nprising an

ired.t reas I ired targets are neit oun .

o N e Bl LBl W comprisin
an BlBACRSIiRBRHEBFC At TP I SEQNEY RIS AicuBUsTACHeRPHPnal antibody or
fragrhent Seech chebighl ehaincanibling diodbaseienpaaiatyhprries@dence as set out in
SES mpReinents b H%Qv&?o%lﬁ‘%&%ﬁé\{’é&o%%é%ﬁ%: étgff g}'x%% Iglc%]sequence as set out

. affir}éﬁy. Ko values of from about 4 X own to as low as
in H

V4% 1 a8 TR meIsEerd arbebrridrigerabete A plght chain variable
reglta\@hping bsemen faidneleadessokthig dlaSEBIWME S thamd a heavy chain

varkiIS UG RN 4R 9 SUER MAUE LIS RABISOUS MENRIFFORY. 23; or a human
d|ff1lcj,s!?E(aln?.:lg(r;&rolIeicTIaancémtt %refprt%eclanrtlo he m%p[)?ve Jbeyond . . )
TOWhat thé'tocal IS tondiions WL RHaY e YIS S EiRAsing an amino
acid SHERIGASS H5e TRIQERY IR A BrifA il 2de ey veshaln orthiblkineigo comprising an
mﬁﬁﬂ@&%ﬁﬁﬁ&ﬁwmmtﬂqﬁ oy hestaf ﬂf‘ﬂ&‘i@fﬂifbﬁh dﬂoa@iliﬁﬁﬂﬁbody or fragment
tely. 10-5 a-'. This means that once the, complex .
BRI Bl veri k% MEBNSACE SAAR S8 SRR, serouwin smQ
NOL it ard i BerashyiB M arabls aiuhspaehitats BripRamderaterroRs gseout in SEQ
D Nﬁemaumhanm_anmawlﬁhﬂ @EsEd@mth@Hne thasnf] ise f‘xgnmd_i,nitr_ariable region
confPBR R AR AT BLIERS AQESHOLRHEK 58253 6 S OLANIRG variable
molecules intended as neutralizers of blokﬁcal activity, these
e AP S R B RSP A LR R A SR SIS eR TR & U Aiptduman monoclonal
antihedytealfraergeatiberepfithoishathain seintly meitormgrassigiee moledulasid sequence
as dReRiGIOFRRAImRotYity DhMmhiGhis o ReYiNIZeg M esR IR amino acid
GM-CSF) remal | by the.neutralizing 16 bindi olecule
s A B B B o O AR A ot e
light Chaést YaraRlq SPRPR FREINRATIES AT AT GoHbIsGIFE 98 out in SEQ ID NO. 55 and
a hmyreiahomﬁatgg/réghg tomprifiheahighibi mdmgeaféhiqé)aoidn gm&NSEQ ID NO: 28;
or SRRRRCIANRLRANRAAIRG P FRgMEN e Rl ig PHMA S GAM: é%%ﬁ Komprising
S

has an additional advantage. Normally, antibodies or fragments | ]
an ?ﬁ‘é?%c?ﬂﬁ‘/iﬁeﬂ%e&‘fﬁn"rﬁéféd’@réfh? HodHsradit o Bepatishitim 4riable region
compeng civerdantaiad shancnedthssteiadis rimBREE Wb NBei?Ry @xciateeh monoclonal
anti&ﬂ? sHmipatackedoratarger @Eazzaﬁ;émeee@@nqe%ﬁ%h@m%&g&iﬁggﬁd sequence

e - or. antibody. fragment and.boun - . .

s A T e S B0 AR amino aci
Sea e foAREABIE IR K MBS ARSI HEBRAAFdgment thereo, he
ligheclietedisidredinn rateolii il fro amihepidtienimdaod temandrsEBQIYD NO. 55 and
a nelRRAUIEHR IDE CASEWRIGI LRALRRURY (R EMGS By LRHSSEYD No: 31;

only the magnitude of the neutralizing activity but also its duration .
or gif ’Fé"ﬂ‘i&%?é‘é‘%@ﬁ%b%‘%&ﬂ ?ﬁ?&%gﬁ%&?ﬁﬂ?&%ﬁb‘tﬁﬁw&é‘?&wﬁﬁé‘an comprisimng
an 4wirgirdis seasomdasgsed thbse SEPABIaNG. pFéfenrded heembotifmerisgable region
corﬂ;&iﬁiﬁ@gﬁ.@iﬂﬁiﬂﬁh@ﬂ s%@\éﬂ&% sessiedin rggrﬁ@!ejgjl ct?eIQﬂﬁ}_F?:n lmonoc]onal

Jelow, neutralizin activity. was measured in vitro.using a. TF-I.
s A Gt LSS SR R g 5 soqvnce

140, 323-34). As an indication of peutralizing potential, IC50

values were measured, IC50 representing the concentration of

human monoclonal antibody or fragment thereof according to any

of these embodiments of the invention required to elicit a

half-maximal inhibition of TF-1 cell proliferation. For human

I [ Y T PR [ <SR R B PR o o Y o N [ S o
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M, or about 0.3 mM was determined. The binding molecules

according to any of these embodiments of the invention are

therefore highly potent neutralizers of the activity of primate

GM-CSF. 25 In summary, then, a human monoclonal antibody or

fragment thereof according to any of the above embodiments of

the invention exhibits high degree of discrimination for the desired
as afitieperin ISBQALhNQurithgend exheamyethaiiy Mesieblsddgpm donprisime an amino acid
se@@ﬁi:@é’d’ﬁalfﬁthmm POtROt ewttaizing ﬁ@ﬂéféWn@M\%&?%g AUBRelt thereof, the

ains baund. At the same time,.the L ng persistence o
h"{) hder- an%%rﬁeg‘gpnﬁmg Sows ealnr{mnaflon%ls %Slﬁe&éﬂrnfrgrgéﬁ%g) NO. 55 and
2 g Fhaie rariPle FgtPR ARG TS0 S e HiRstRSH émfécees%@ut in SEQ ID NO: 5%;
or therapeubodiftdkinding offumhar dspes ol the dzﬁMﬁ Wﬁﬁible region comprising

an F&FBWQ&@J&!M%@ EQOJ%P%lRW%' §i§6 XISr fﬁ? h\? e am variable region

comprising an amino acid sequence having at east %°

COMPRBRAN AR 2 Srasera s oL kR FR Ry %8 SEQ ID NOs:

1-48 and/or 52-56. Homology may be determined by standard
A melrehesbedimtymmedepr dymansonncionad aabedy 8 Tkgment thereof comprising
in i(tkrlfgﬂi{\&aaﬂﬁ\vdﬂﬁl)ﬂﬁ@%u BHR ISeevagsaNE ﬁﬂmacﬁlmﬁqce as set out

8‘1’8'&?@319%% mo g Izgrig amlr}oaaagl sbeaéégdeaagde out in S%%}tIDNO 17
to various levels o strlnge cy r the comparison (e.g.
m%&&ﬁ%&#&m&m&°mmﬁn%%ﬁ7mtaeua Baiitidhandoyprising in its
heakp thertennniteusgidnhe CDR tvegianinapacias in HuesSHoN atuence as set out in
SE %St@l?f@&j Q%Bﬁﬁ‘ &?9&%&%@&&@&%‘&8&%&&%&%%t'%%b' ID NO. 15

elong to e same chemical class, i.e. acidic
o O e AR Pl B BB Y ARG 123 4.5,6,7,
8, SeXxBnhpl&2. tWerhfferent 5 amino acids belonging to the class of
~nonpolar amino acids would be considered "conservative
In shbsétutielstioéoneiarotiier heven ideRad/\wadsainmAGSs e IS light chain
an mw%aﬁcs@&u\éﬁe@@@%aou@m% rﬁ%ﬁﬂﬁcﬁ@a Eaen%@ DR 2t amino acid

and a basic amino acid_on_the other hand would not be
RGBSR IVE: Sab&iithitis HEM SPEREATINEr i bigArangeps set out in
SEQINISIeetikad Bidlobprof thrin @eiitinttlacditinrnt2@0 £, duy IAIBRQE) NO: 36; or
in idaluReewil-@visid3 alla Rokerts m:\ét@kﬁesm@wmdm ACid8vy chain an
am%]g%cf %ﬂ@%@:@ rr?elflggt 1%r$g§ [é];&%% :dor?rrﬂ%:tg pg[glt’ 5%21'13;);&;?%5}10 acid sequence as
set gt FFRINg, Pfgr fMeplip s besy ghaih s SEHEris MBnoRsthrt PYrin SEQ ID
NONGS; arpianticlijhr eiminanacithis ¢ cagentatives st BBINIOf NO: 34 and in its

hea@{z‘%giﬁ ﬁ‘gyxﬂ% %Ws@&zﬂlf@es&oﬁt 'c?h{ lﬁ{% %E@tf@f &I}]% VR %Qam an amino

rovides a polynucleotide molecule having a nucleotide 1

Al HRINR &SRBt R ThiID A dbrRe SLean SRR 2 spquence as set
out SFRBQIDNNDs 40 48imndlighGRdn Berona avidcleptite segtievde SEQ ID NO: 34

andemms@ akdpast 6096 mgﬁggaesm@g@vw&b xvﬁm'mmmpl@gm its light chain
an ami beiddseet%g:rr]lllg gsds,te)ty comp&%; %Q 40t|n§e Ig:encech i amino acid
encociwng alrt amino acu? sequence ny Ofa gd %‘6 irhgn !
SCqRERERGE 52556 ivitR QIR E Gt er de dfs SR hain peatin tidsearrapes set out in
SEQUDNOeBt dasiseseivedraboxeinnamine:geifsegie BOERSEQ ID NO: 43; or
in u‘é’ﬁg{&!ﬂa& Qucleatida '}eﬁil?er&%% EOGGR %%%'SHPN@%A%S&’&SI‘%%QW chain an

homologous If it Is either identical to the corresponding nucleotide
sl 251 RIS IS IRNER EROLAIAG 5 BolF S BPE AP B er avence s
set gdqueREED MNIN26RBEQIDhMNOscIBi8 andionSR sEiart anetont in SEQ ID
more nucleotide deviation(s) in the sequence in question from the
corresponding one or more nucleotide(s) in the nucleotide
sequence encoding an amino acid sequence of any of SEQ ID
NOs: 1-48 and/or 52-56 results in a nucleotide triplet which, when
25 translated, results in an amino acid which is either identical to

VN R R [ T TR [ T N TS PR T TR TR o N PR
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sequence of any of SEQ ID NOs: 1-48 and/or 52-56. Here, the

term "conservative substitution” is to be understood as described

above. 30 A further aspect of the invention provides a

pharmaceutical composition comprising a human monoclonal

antibody or fragment thereof or a polynucleotide molecule having

a nucleotide sequence encoding an amino acid sequence as set
NOpét:inranytofigt i NOSne 4814 MIHSAS2S 6t SHERCHME N O: 34 and in its
heaTHNAnAGI Ansiag] uﬁm@e;ﬁaﬁmwgmmmmamn e quanceligpariniy 2n amino
acxaa ! leaegge? Os%)et Qﬁ) I@@yﬁfﬁrﬁﬁ%tgﬁg%hén% %919 Eégsg&cncc as set

&rein "homo gy" Is'to be understood as 35 explained

out Fféﬁéiﬂé’&é\‘i% 1 SEHOE B R PIAR ISR RS Ba ) out in SEQ ID NO: 34

and jpHigiwagehticadn 18icomidesiionte ms|staemton AXQ MIISItHSN for
administration to a patient, preferably a human patient. In a

ThePhlesred %ﬂiﬁzﬁd{mx@entaam mwmﬁauimahmmi&amwynmd&eﬁies and/or

fra a g:?ts OSIt 0{[ a? arenter n§dermaals IQJ&@L? ?ﬁ%&' the activity of primate,
gimtraar erla hecaslpan r mtraﬁgasal admlnlstratlon or by

espefialbt qﬁj@ewhqm&ﬁﬁsﬁémwmsm&M%ﬁ%&@mﬁ% §§f6°f according to
thefltapBRR0S Phdal-epenrposifienuis aghlyimistermdds fopatient rdgons.
infusion or injection. Administration of the suitable compositions

' Fxr@%?%&iéﬁ%&%@'&ﬁ@% @pg}hﬁEMlmtﬁﬁV‘iﬂ@Lﬁy that from a mixture of

intra ré eal, subcutaneous, inframuscular, topical or
o factb 1] G-CSF and
pmﬁ%?a@% 3 wcprinmlsrtprhon bnﬁﬁé‘r‘ma@éu%cca oMpostio TPihve -

M-GpEscthe nvding orwlssalystarmetingoin s @ istrlbnrsdetitbsppodiments are highly
dis@EERpiab e caniarl: Bxansics/pieatiiabifdp aimpesutiedhg durors in the same

mn?eaea%e#o @%&hﬁ&rh@% iglude phosphaie Ay iiassd saling ekt thereot

solutions, wa er, emulsions, such as oil/water emulsjons, vario

300@%5 @ftﬂ?éﬁﬁ%)%pgi@m§ g’@q@ﬁg%gﬂgo 6‘8@8%%%‘ Efccxpecteéj to specifically
binCempbsHiomizeonhprisidesisticlargetr ides sartlive Unirsitdd texgdsy anpeipither bound

norkHQY&QlﬁQ&V%ﬂQQ@&kmﬁﬁb Qdsis TResenhagmaceutiGAl &0aMASI oA ming the

" can he a E%Jsttered tovthe subject at a suitable dose. The dosage
“REgHieRWiIHE U ed by the attending physician and clinical

factors. As is well known in the medical arts, dosa% a}?f& %any aNe  ~1.CSF

SeqondPdrshERTaripe P 1875 AR5 TS et R By
witheslyesistfeidehaiBaimade, thisepaftiivmabosrhpddndiidoba to as low as about 0.04 x

10O MISIRLe o SRS oA HRE ANEJQUERE A8VD ISITIION @ &QBlecules of this class.
health, and other dru ?ébel admlnlstered oncur

rentl
Smﬁ;r Sﬁé?gﬁ%%%%&f} Pécf les in %?a ueous media de a.roei leﬁls;on controlled and

minis 10N INCIU Sl%l' e aqueo
thersforropranptidsUaitroheyosd spean shsnlscd i Bifiensropditions will allow under

phﬁwgeh@soa&ﬁeﬁkawﬁmms@ pEsrRfey Aropglend glykiaktic off-rate, kyy, which
forplgey %“1}"% este i %ﬂt%%gf t@lmﬁr E}H}Sﬁrﬁﬁeq’y“‘i% 0'4 ]awémb&%t once the _

ran such as ethyl oeate Aqueous carriers include

°°fm?éP%ﬁf@ﬁ&lHmmCmﬂtﬂEH&°démLﬁg%rﬁ§th¢§E&fﬁgﬁ%ﬁé}ﬂ to any of these
emtdinding shltirveiardtivuftereic mediandPadeptioratt VEHIEIEE mllllld@thef hand is
forﬁxggl%rgo%p loide & L&%Pie%m% §o@§%@1§§§aﬂ%@§?b@@1§%ﬂﬂlles intended

chloride, lactated fg,l ger's, or fixed oils, Intraveno#sY i & a;ffageous since the

as Hfé‘l‘tﬁ%eﬁbﬂf ﬁ’h‘ﬂ"ﬁlﬁ eaﬁ%w:t these characteristics, a

enls ers, electroly
destabit mesthtisinehelfet! Wikl Rl leeherbses, laﬁ%l %héhnk@oimie the biological
actRI§Savalives Bnd eilieniaddivesinay 2Malse)henpiesbnindughiaeutralizing
for example, antimicrobials, anti-oxidants, chelating agents, inert
gases and the like. In addition, the pharmaceutical composition of
the present invention might comgyise proteinaceous carriers, like,
e.g., serum albumin or immunoglobulin, preferably of human
origin. It is envisaged that the pharmaceutical composition of the
invention might comprise, in addition to the human monoclonal
antibody or fragment thereof (as described in this 30 invention),

N TN P PR [ [ (R T A [ [ B PRI T [
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drugs acting as cytostatica, drugs preventing hyperurikemia, drugs

inhibiting immunoreactions (e.g. corticosteroids), drugs

modulating the inflammatory response, drugs acting on the

circulatory system and/or agents such as cytokines known in the

art. 19 A further aspect of the invention provides a use of a human

monoclonal antibody or fragment thereof as described
bindiegainddsoire Sor anpoiyinictcotide: i vldcl iewensirsivigalin uokndtid arget for a

lonS ARG ANKLHINARAINAG REESRANAIN RASERL out in any of
SEQ ID NOs: 1-48 and/or 52-56 or encoding an amino acid

Thefidh Bl nggfl% R’%@ R0 A '&%1&3493%%59%%%;95%%%1@& ALlER primate GM-
csg\,haérwdﬁxgﬁ% &a\]ﬂnfggfo rggrm%emaa%memhmnf will be eliminated

froateibilooseain the maeatfaciriecafepemiedicshiont voptiomsity molecules being
excpé?éﬁpﬂiﬁlrgﬁﬂﬂgtéar TORLE 1 él’ 'Qﬁ@%@%@%ﬁx@% HE two polypeptides —

treatment_of inflammator, @/8 iseases. The inflammatory diseases

antlgpgyag\?gm’ga%g@v%ﬁg ?}1%%}9&5 ol ﬁbvb?%fgtliﬁéeb?lm the antibody alone,
the iheumateidcarthibgse(RAR 6 nthatimmyg tRAPMIichdyrigisiaptomgied and eliminated

ﬁoﬂeﬁémﬁﬁaw%m&ﬁﬂ @M@%ﬁa&aer&»a&@m m&%@imﬁos%lﬁf&ﬁis GM-CSF.
urat dn zn vwo is increased.

Th k,%hronlco str t|ve lmonar eas %
Lli'esplra Isease

IZ Vl ut a S0
ory ess fome C&%ﬁ% rohn S
Idlopathlc Pulmonary F|br03|s (IPE), Inflammatory Bowel Dlsease
Fingllypie Arsifrlictie ACi P oRsamarifh DA 2frosiasie Weanfspegiply prefered
em@égmwatmmnmgiptm@hph@wpid:syimwwal(m@dmmg@mmmweumhzmg
actx%)f?d\fé%'ﬂx%asfxﬁé&'%% Hhereaciesanisn MEQ%WSL:QQEYGBQM §Ser al. (1989). J

e A A A S A e measired
ICsonrepeﬁg@maethpseoafwmménhmﬁbmﬂam b@dwfyfrfagﬁﬁ@mem thereof
acchh@robagspding o cHiwdnvantion fry thecprepasgiiend af @licit a half-maximal
mhxb:?dlcg‘{nﬁn E f?éil@%ﬁ@%l?%? fh%&'%&ﬂgwﬁé‘lm&& 6§ ﬁ'a ents thereof

resistant to treatrnent with TNF- alpha neutralizers), asthma,

sccaB R RS GBS FOACHSIHI 2 TR RS 3 X 10
M, thersrane Wy onpbpuiakaditireniies IEgatditgntherpathiegermsisngfo any of these
embPAHRRA YR RS (RA tﬂ-epﬁoﬁlé% L?Soggﬂtm &%llefﬂﬁ[@h@hxty of primate

inére? ction with an - as yet unidentified - antigen, is the primary

esponsible for initiating the disease as well as for driving the

chronic inflammatory process. This theory is based upon the
In SRSV a SSBcrlibREB R AN HIads I FREBrHI BB erAfstdingity any of the
aboantigengidhadarl)terinvaben ofxBBig-Hige altgrand{ skevieddiopefor the desired

antf&ﬁeﬂmésgﬁﬁem%*ﬂgﬁawgﬂ&lf& Q‘Mn@%e‘%ﬂ@%ﬁn@ highly potent
enhance antigen presentln% functlog thou%h ncreasi m%r%ﬂ{?ng persistence of

neulizing JGHYEY dRFEALIS N AR BRSPS BioaneEs b
the iriditsatintgenpaterivesios fimdnio Sftive GisdersEopr g Mgrdbrsreby lengthening
the A6GRKAHBOHR athr:d elbbaragihypoihesis. 30 The second theory

holds that, while T cells may be important in initiating the disease,

A R %pgaﬂ@manoeadgns@émso@mgd Iaxn@mgmmes; &Nflagment thereof

fibroblasts in a T-cell in ep%andent ann Th| theoﬂy is based

MRS FEIAVESBSRHES B AT CRTSHOB A i acid s set o

in aplyrof SER E0ANE: théspralfss ﬁééﬁaﬁr@@gfoar:m@téd M&@F@%b}g@@ﬁﬁd sequence

alighbial lﬁ%&x@hﬁ @Qﬁé %ﬁe&mﬁﬁxf?ﬂmmﬁa@@ﬁi oSS 8Le programs compare
CI’O es an ro TO I eratlo m

all%acrocg g 2361 griw EISER o a ALY QM{%% qqo various levels of

ages. to e produced primarily
"effector” cells (macrophages) and connective
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tissue cells (fibroblasts) is expressed in abundance in RA

synovium and synovial fluid, as measured by ELISA or mRNA

studies. According to the "macrophage-fibroblast theory" of RA, 5

these two cell types appear to be largely responsible for creating a

self-perpetuating state of chronic inflammation in which T cell

participation may no longer be critical. In this scenario, the
stripgstivutior throeropitsge Cantivotutiyriee potdschbseaimdya PiFnwhith substitution,
etc ?ba@ége feensynavial hﬁkﬁ@kl)ta@t i asma?ed;@éaﬁ&l TReconsidered as being

ibroblast n sgcretes arge amounts, o, tokines
mﬂ_ﬁwauveé'l{lﬁ] @E f)) pros égﬁa@%ﬁ& C) ﬁﬁ) gsgee%aim Ckeﬁ“cal class, ie.
acidi/InerB i Fe o shpues wlimﬁpﬁ!obmeﬁﬁévm’a?ér%ﬁﬁquﬁewwnple two different
mfr@ﬁb&ﬁ@deﬁ@@@@ﬂ&ﬁetﬂm&ﬁfﬁtﬂbaﬁﬁﬁniﬁoac@dl;dzv&ﬂ@ BOBFMER tonservative

subg E;l{ ggéulgpg&t gr]; d{ %%hvﬁuﬁ’l@sgft)(%ta%&%r § ?Jll RQ.P g Iat O3 gntical, whereas a

€ prosta Ins and proteases act rectl y to ero e an

nora%%‘frawéa%&oedﬁﬁ@ewénﬂs%ﬁe%%ﬁfeﬁfa%a% Antrcathifalad would not be
convlfthedegatcttr@rodubisitizasisef secamibimaPdrialutriast “Molecular Biology of the
celgfazzwmyaﬁ/mgoep 29649 A% SHMURENE D A3GLAE G Mf&gt@roups amino

from yeast has shown efficacy in the t eatment of m der
)a grouping may

a"‘?e%"ré%‘fr%ﬁi??ﬂi%%&&@‘fd@%ﬁé‘f& e‘k%%ﬁli’l? R'{2
be tsad CuttBEOIMAFEe8 (yteBuvinea frethicavpetis eSthh avesesinueentiem whether or not
a paReauatedakat the dherapeulisseliast of B RQIBRAD acid in question.

pro-inflammatory cytokine in this disease, believed to be of an

A Mﬂp g!gégtl%f] ‘?ﬁy rﬁv&9§§l B@v?&%? | @W%EE‘&&&Q %{31&111% qa@x‘fé' %n nucleotide

SF included an immunodeficiency component in Crohn
Seqﬁ&%@é"dﬁ# IR RRRF &P EH M Gy shar e AR 1548 andfor 52 10
56 promokintdd iftqrertiztibiviohg etlstat 30y Faedlogitilkewth, Wheeynllomology may
be &@t@%s@b‘frc@ﬂmrﬁ@/ eahdMdias %q&%ﬁéeﬁccﬁﬁh@’&@%@a@ﬁ%’equeﬂce of any of

tr tergl He 5 621 6 Jnvg
t i t
SEéZI%eve Sthat a S|mplse%esrr%o %o é%%%tﬁ “Whic me ueééon%e%se%uence ahgnmer

(as drarbed ARRERE W%H@%ﬁﬁ%ﬁ%@)e@ﬁ@mae@#?ﬁd@tﬁé?e sequence in question
is prakitRiaraatsyodisedses byt Hespiepasethe 2&eieainfs inghetide in the
nuc(l)efomi% @8&5@9@%&& ‘M%%Eﬂﬁﬂ&%‘a J»Ci‘&@ Wﬂeof:ﬂ?lﬂpgﬂé ID NOs: 1-

co- administered in numerous on %omg vaccination trials. At the

48 andior 38 GBS ROFgRRITHInEEYaRR IRLGAFNRIRTAP BUgtHon from the
cormkp(haR4) oI @08, MOTBHETR) AnvibrynreletitsaghefRinh®ditgadn amino acid

seq@%@f W ARER B MoEQ) ftam sbpwsthaldaily §Hmwﬁm&y§: which, when

treat entW|1h rGM:CSF, Jrog\Cg‘,Oy st as rfo (%) é
G By

esylts in an enuc nerate triplet) or a
I'O hrS |ISsease fimaﬁlﬁlec grae e orzenl %P )

ance

| cowmmbs@t)ﬁm ofithiogTTRsRORERE A 794 (4 FMPSIOFFARGAgeamino acid

seqGARERF patientEJanheod ave epine s sk artikptieeagainstingive substitution”
is tgggqﬁl&«;ﬁ%gt‘ys RELCRk ggoggtlents (9 /15) developed (polyclonal)

-CSF neutralizing antibodies. The possibility of a neutralizing

ponse to M CSF .was not investigated in he Crohn's disease
A éﬂ L Y
momelmpyawlvm th ez ey 6fem¢§ efrbaRlimrsirosftaclsvdn faring i nucleotide
seqaéhmwm@aded:ﬁhﬁtaaaﬂamrﬁmaseopaﬁaﬁssotrea@m\mm 1-48 and/or 52-36
or ei%!}élu%sag did ot irgetly.reseend-aniv, e amwm@ TDAUAIENN 1east 70%

activity o ine’but also, at least in part, responded

homﬁ%&ymoaﬁé@u%a‘&f rééﬁéﬁ%fﬁé&&é’t‘&?ﬁ@f%?ﬁ*?ﬁ"y is to be understood as
expidinainidteredbasewdl azthd aanelogamoths Givi<@®8HE, whicteris “pharmaceutical

known to be overproduced in Crohn’s disease (Agnholt J et al.

(2004) Eur J 5 Gastroenterol Hepatol 16, 649-55). Neutralizing

anti-GM-CSF antibodies, then, may have a similar therapeutic

activity in Crohn's disease as does rGM-CSF, and should be

considered as an alternatlve therapeutic approach, as is

R NP [ R T PR PR
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A further aspect of the invention provides a use of a human

monoclonal antibody or fragment 10 thereof as described

hereinabove or a polynucleotide molecule comprising a nucleotide

sequence encoding an amino acid sequence as set out in any of

SEQ ID NOs: 1-48 and/or 52-56 or encoding an amino acid

sequence comprising an amino acid sequence bearing at least
conffd¥hidAomBRIegs Kbamyc@fn&E@ HahNi2garkafl@ apsien: 39eRBably a human patient.

Wheé?e'rrr]edhon!)()lc?%n t&)o alil'tggceer opd.as o%% olamed e t fi

ﬁerelnabove n t|31e manufé’cture o?a me(fncpamerﬁ n'{fi:'cr)xrsiasll g composition for
PATERSFRAN AR el o rRbteing isdnisHal W%ﬂb@d@@éfﬁ@%ﬁ #heinistration or
by Eeatingnticd mﬁumﬁlIaLI&diﬁ@ﬁﬁ&tﬁr&ﬂﬂi@d&ﬁﬂdﬂi@ﬁ&tﬁﬁceutmﬂ composition
i ofIARAS & ARRRLRSIa ARRIGARAT GRS UYRlL QLA PUIIRLONAR compositions

pre ferred tumorous disease is a cancer, 0 aemia,

ma’fnhftl6!%‘3%IB}‘n&‘fBeé%’thd"&ﬁuﬁ%mﬁyof”gﬁﬁ%lW%‘f@eal subcutaneous,
intraspeciallyqpiedd e tht@0eMve rdatiak {20 2he aheenthenloth@position of the

prefZREf0AaRN Syl fidad} %QﬁHﬂ@@Wamuﬁ@t%e%le%er Examples of

.antagonist E2IR in at|ents solid tumors known to expres
o e T e i
solyng)s, WWWQ@SFMI@ efr %Héaé@pnc%alm oftiois Givs@EFetting agents, sterile
solﬂﬁfﬁgﬁﬁﬁ%ﬂﬁ@@ﬁe Gﬁ’ﬂ{@iﬁi&ﬂuk&ﬁﬁ&ﬁlﬁm%)c@igc&oééeﬁe%mu!ated by well
knogjnn %gvg %Icl)\réléy eﬁ'llgégoil %sg Fggﬁ%%g‘%@l%g‘%d 193 323.%00 1%tered to the
Nt

fur er,t ea catlono mon conafa bodies

Subw%wwhg a|a’hﬁ6&°FéSFerasﬂaﬁraﬁﬁu&ﬂséﬁ%@cH@cthe @4ppding physician and
clinBufffatent. seyinwieMelsvanit thioledicakagtiotysef theaantbogytisn: depend upon

maﬁﬂ"f?c@@lim E}@Lﬁler(t]sggz@ W%&%@@% 30 éﬁglcﬂ&) cyﬂgound to be

dmauthor thus Qoncluded that treatment with anti G
A s WOF HEIRIEIRT ﬂ%‘ﬁgﬁgﬁtsg?ﬁrﬁ;h@?ﬁ%ﬁ?%ﬁtﬁm drugs being
admpggictsd clasuribedty| Freroretionst &l irmtineefo | idminiytratoslinsitidg sterile aqueous or

nonazqaw@e@@ashsfigugpﬁlswasomva%wmﬁyrﬂmyé&w* Edg-a&uﬁo}xs solvents are
Absorption int irectl pr 1onal to binal stren or

P AR C S U IR L 05 ARG ol ori
estefR SH0UAN S Er b &g HUSH D KATE HisEIeay HateplphelifBusous solutions,
ermistdiBA0R 2uspgnRobde antfildimge sdimp cadniefisity (Hrder SPAyenteral vehicles include

sednﬁﬁ?9@%@@M&hgglﬁﬁﬂg@t&gﬁgﬁB%Qs@in@s\éﬁﬂﬁit\ékﬁénde, lactated ngcrs or

anti-rhGM-CSF scFv and other test molecules as determined by

e BB S AP 1o WAL CHRET oLy BT eplecisher
(sucinkishhen trsehymRiferr eldxtreinl ahrbtbmnlikeh BherBa@8f-agd ether additives may

alsolBOIREIIR Brd08 g MRS ratipnisiansibiditestly eﬁmgqnalziomen gases

and bti'xndﬂg S}.nen%m fOI‘ aﬁ!a%ce]; ]ga FQ%I[E]I %n Itor hGPA the resenthmvcntlon might
molecules obtained aftef four or five rov pannm@

COMETiS| AP N AR HEE hYIE. | SRy FHFS MRS"@FI&‘W}“““H preferably of
humpriobifigiation i biliiaRda 98 \tHeepfamve ehtikiN govaiaetisn T the invention might

com é%%@ﬁé!;?t@ﬂ@ﬂé}ﬁﬂ%ﬁgé%ﬁ §1F' b%ﬁ? ngﬁ%égt tﬁeﬁelmlﬂgiescnbed in this

- specificity of human monoclonal antibodies for human G
e P o AP STy X BT TSPl OF Slfapisndes vse of e
pharplassmial resaraitce. ledsgremerdy bhanssterizingnkimegotbiridissgnal system,
dmogfatmri@ ancnonaconeh AntkGMits Shentbadiesirird 1§fﬁgmf§1ﬁ§munoreachons
LNEreel 15 80 Sequence alignment o Non uman PTMAle e on e
mrculatory system and/or agents such as cytokines known in the art.
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Fig. 8B Peptide spot radiogram showing binding of a fragment of a
human monoclonal anti-GM-CSF to human GM-CSF Fig. 9
Qualitative results of a TF-1 proliferation inhibition assay performed
using various representative human anti-rhGM-CSF scFv
antibody fragments 20 Fig. 10 Quantitative results of the TF-1
proliferation inhibition assay performed using various

A femesspiatbraumen AP haV s GRPHAGRAN-EAASRO RSy or Fagment

0 scllfv fra rgecntls F.ig{;lb 11 Quantitative results of the IL8 production

L &y SR P TR0 e A ABGR PlS PLde PRt g PRRgHing 2 nucleotide sequence
encaAmS G MR OS Best Faaumtib etlyefragnieats 25 Si§) I Womrititdtag/or 52-56 or
endRsgtar0fHies Tkl REekier aligRiBhbHoRASS AY: PREIREME BLUSIDat 1east 70%

various repr Neuman anti-macGM-CSE 19Gs and
o s Sy o e o A SR P e ndersiood s
XA SIERRP Ch s grenéxtimy of BRYEmce! aptio@N)-c@siising one or more
mtmt@&&ﬁﬁr f@@ﬂ_‘\ﬁbﬂ&ﬁﬂft bﬂ_iﬁf&&ﬁd\vﬂ)@ Skeand TaMnBskmatory diseases
are BAMHAVRMIQRS, 300N PHMAG SRECISS -éﬂﬁé%&%@@%

a .
; RA lud
investigating the dependence of neutralizing potentia ntf-)( ) (including

RAGKHBSE SREBYY Igemegnitite TNcasjmneraim-emeiguitple sclerosis
(MResuitsiobbturastiod thbmeffast difeasntitGIIg Shkcanrtibogialgfs BiwRss Syndrome
(AM%@%@J&Q RpHIAP %%ﬁ%@%ﬁﬂlﬂiﬁ, maﬁﬁ—?w’el Disease
(IB% thgam-rgffgct g}‘agu 'gr-G -%:S}I;t?ntlbod th:%;G B on GM- Sllz-. Degetierati
Ediated sosmophil actvation Elg. esi& B Ex \fVgieian  Degeneration,
antiphaeRliolfydstespdrasin ARt Gioe SPranmih otirdy® B, resiasisireatherosclerosis,
reldpsisgd @vERAGe6Y (GRS, (Acte) anddmxigativedauist (Bifed D¥rthopedic implants,

odanylocvies |5 Fig. 18 Results of ex vivo toxicology study using
goa?%[-iG -CSF nti réu °‘é@§‘§r‘ﬁ%’é§%‘?ed based on phagocytosis

antibody |
A-C) and oxidative burst (D-F) by monocytes: Examples Example
O T e S D EAPROTRLAT Y CRESR Mg deorcing
the ipysafifay i dhelyepanbea nd A DEteateal tngerriasrnfiBadibsiadioz RA which
is réiREMeNisdiem ofifi faPalehd rkifloRIDY . AMRECHBI QR Erohn’s discase.
purification of the rhGM-CSF Antigen The gene encoding human

Wi@MgQ% RAUGSN WA Y Qfé%@xq APJ%I!;‘ SOBEA_!%?XE&:@S Y\%&F@ﬁ%the pathogenesis
ff&glr%/a%gﬁna% UESAM[Q é%e %gressmn vector rE)ORF-h M-C F'th )
LRIV e Bgﬁ\)( Vid th PERCIRBH RS Paluinbsh digrhen with an - as yet
uni¢etigditiontisRasinNge pimdrX kel rTpersibip/f@ SEtetinn tingigesseainvell as for
drile’fg_ ke ToR2atd )Mi&ﬁxﬂd@%ﬂﬂ@&&@ _QﬂiBt_llﬁl&QQE ?D%H%BSE tﬁgdnie?;vn association of
j expression in E. coli periplasm. Protein pro N
R Rt e BB e TR S 7 cots and
Skexe P Ieo (Y ETBIIEAES e AP R T CMI P dRpraseighasce antigen
prespieismifluaidng tbovphatridkasing Seldntiv ela0 IhediHin=bpranioptedl GM-CSF is

proﬂﬁw-gy @LQH?,'%C%&OQ;;%[%\B 19te E;RﬁﬁﬁéggQH &é@%ym&’&%@y ?Ac\:cording to

i addition of IPTG to 1 mM and reduction of temperature to 25 C.
¢ HEFD PSR BPE P ation was performed by osmotic shock using

20 % sucrose solution to selectively destroy the cell wall
The second theory holds that, while T cells may be important in initiating the disease, chronic

inflammation is self~perpetuéted by macrophages and fibroblasts in a T-cell independent manney,
This theory is based upon the relative absence of activated T cells phenotypes in chronic RA and
the preponderance of activated macrophage and fibroblast phenotypes. GM-CSF is a potent

stimulator of macrophages and promotes proliferation of monocytes and macrophages.
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maintaining an intact cell membrane. Native hGM-CSF contains
two disulfide bridges and expression in the oxidative periplasm of
E. soli allows for formation of these functionally 25 important
disulfide bridges. Recombinant human GM-CSF ("rhGM-CSF")
was purified in a two step purification process via immobilized
metal affinity chromatography (IMAC) and gel filtration. An Akta(r)
FPLC System (Pharmacia) and Unicorn(r) Software were used for

GMelsIMategr apivy. pMdebanpicalsiyene 'effeddrestiarehagiptsandnd connective
tisdaL" eﬁéﬁf&&%&'gr@@p@z@a&%@9&%@%@& Megr% s@@m@ga) MGl fuid, as

was rformed usin Qiagen N flow column

g5 48 G T R RO PRs! theory” of RA,
themmmmw&@ﬁthbmatedmm%pﬁmadﬂMeMm&eif perpetuating state of

cheBROSRRAG R, (vt M&kap%@mm@%{m@% l@FﬁQﬁf@ﬁ'ﬁ{‘s scenario, the
("PPP") (100 mL) was applied 35 to the column (2 mllj%nat a flow

ac*}\&fsdomcm@ﬁqﬁq %ﬁtg%%\ﬂﬁ]ﬁe e Wash&With™s EBftinfiegyen the synovial
fibxeblentiesubdtiverie sBR. (UG fikttdotiimmprh ospties darsiel amour@spfiia) cytokines -

LINaGl, &wi?ﬁﬁ?jzp;ﬁbgeaammk\)/%r@qm@@aeﬁ@i&w&mobsp feeds back to
rotejn was eute using 100% buffer n 5 column v
pm%ﬁﬁethepnr% &M Trac |on39vxr/ee°rréutego et e?urtﬁler p fficato £na‘§§GILI 8 contribute
to ﬁnr@awm%mﬁwa%ww& Rﬂﬂ‘é@iﬁée?‘@éﬁ tho@rpy@plandins and
profeiasd @cCalhdsmn Rhasaariay e ulimateanabifteiBoetGitica) bilttad cartilage.
protein samples (flow rate | mL/min) were subjected to standard

W1§De§aﬁ%oﬁﬂ@ Niestera Bigtdern Q\%ﬁﬁ%uﬁﬂﬁﬁﬂa%ﬁ@@%ﬂmy stimulating

factomgélgu%v agh?'?#g %Ees for gmeaCUI é’fwé? gEt égraagleotg severe Crohn's
diseash EBitaleaiente %@@@@ma@%mﬁw@olz%w Seyeral review articles
haveRautatesl spduiaiictoe SRONeARAERERH @ N1algRar RKNifRAatory cytokine

in GAGHIEIED, SXAmRISd F IGHINANGY olbe SDGM: CREANIAPR: he mode of

or p a rary selection antigen produced in E. coli

atiege 8 atNey ia DBRSITRy o B SRS FG FR68 rF ARRSRRE O SRS fysease, Th 2
skeMBg eshtaRing bYW BMB® (Sigmanwity diffvesfolibmdlaggd8ory T cells (Wilk

NI 8 m&%ﬂy%ﬁ%ﬁ&ﬁ“ﬁ@&@&& Bigtion (Riesreldak lchqun a{zoos) Eur J
G oo teF%Pera 22? le\l;m%(eréc eeg'gxa z?glltrt]?e?gp [a %Qt:on which at
*TPOEBTS bldtlny MEM-CS antigen, anion exc
thechnoniano df aphy szémrc@ttg tha ireveh aals Bi@&ﬁéi%e%l) cmg pro-mﬂammawry
dlsg@égiggmt@meaing to standard protocols. The chromatography
resulted in both approaches (designated A and B, described

GMRBIEW) '%M%ﬂﬂ&'%o@@ nﬂ nac‘ﬁ@@ﬁlté‘ fcn@v}?{'w&ﬁ qg-‘mﬂﬁék:ytokme is co-

was fractionated again 20 via a, second g gb XC an
Sa

e
T3RRGOy PR e BECHH S ASS RAAB AR AbQUBS iRt tihe SIEGRT s hisnly
immpewigeniafRasvhroeen® obrhitl@erir BiersriyAib7E-8BridlVeetingrenf study (Rini B et

al. (mtw;i@}an&r% Blat-66) L RHAHOMRBD 1P/ Fabegetesm inehfeany iieGM-CSF from

yeagt ?i's r?e?tlg'mgdc oatthed 2 96 1es|e|-'§se a% %pelcﬁ(t %e?&nglg%%ﬁ( 319%2002) Lancet

etection was carrlecfout usmg an antl- uman
36QniiEEEPMSH ORISR, R H D PIAT I BEIS) 19 RSHF yStBttegationts, to the
demﬁhnkaar&e‘raﬁishdpsmgad}asefa:oytpkgataimamm -nfqugenBald2/ 25 developed

I 8 1 5 10
oSt o s o

CShovas madidn ﬁ&ﬁﬁ%é&é Gt AL PR SRR fevels of GM-CSF
detgmtibaid yr@@ratiowpylpdyithin PBS tops BEMAls Thrbedizsatfilthe invention, it is
biotinylation was demonstrated by a similar ELISA experiment
that was carried out using horsefddish peroxide-conjugated
streptavidin (Dako, IpgimL PBS/1% BSA). The signal was
developed by adding OPD substrate 30 solution (Sigma) and
detected at a wavelength of 492 nm (reference wavelength 620

N T
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i

estimate the degree of biotinylation the above mentioned ELISA
was carried out using the anion exchange fractions directly or
after an incubation step with 6.7 x 10exp7 streptavidin magnetic
beads (Dynabeads M-280-Streptavidin, Dynal) with gentle
agitation for 30 minutes. The resulting- supernatant was coated
onto the wells of 96-well ELISA plates and detected as 35

C Qh I I C Fespon
e S A e

B TR A DR M5 R e, m P, responded clinically
to @amtbedrationssyererelting bl thsrdgukigweilin atalh atelintmivgnous GM-CSF,
whﬁﬁﬂﬁ%%ﬁﬂd&%@&ﬁ%@c’@@ iAheYL20 9{%35(}{&%@@"&?% (2004) Eur J
cegERL oL ook o Cor vl drfimetin £ 600,

roneration assay's according 1o proteeal HIegt? B BEIGtN Nty have a
Slnﬁﬁﬁ%‘t‘fﬁé?ﬁ&ti’éﬁvﬁy iR iy ialicpranes datiosiie S $Ecmishdikdmplasidered as an

- akekn3tivduprgseeinuiphrling.of herhBMGaEiankigen 10 For binding

studies on TF-1 cells recombinant human GM-CSF antigen

A ﬁmfépsggctrbﬁh@%%n Eeamele lﬂs@o@?%@aﬂfﬂ%&&m}ﬂﬂ%ﬁ%ﬂﬁ'& fragment
flu rescein- eégermﬁ@oxamldo apr%?aac:ld N- succinimidyl ester

e R AR S EHEAIRYS £ RRDAS ARG LR BIP Sedls SomPpupkoR FhslpsHde sequence
endodinganiutey (OiOBantnsticatidod. in oK aCEEM B 3Y@oritdhmg/or 52-56 or
en&ﬁa@%ﬁ%ﬁ@aﬂﬂhé&@\i@ef&ﬂ%ﬁﬁﬁﬁr 28%6888 2filUQLESERINANIS at 1east 70%

ur at reo e mixer, Afterwards
horg%ﬁ% ;3“0% %g Q;Iggg)? %Zég C{‘ré:rrass %lggé?ences Ras Sctz?lrbr'f?aé' derstood as
expifined mgeé?afemasr@é‘eéﬁ?mr&wé Ié@?ﬁ@M%‘S‘I‘PWQE ACtRBFisifigeens or more
addikirong seeitriNbl Sgehbe fyelhl tratiaemt oS u liad dr dwdiperks another condition with

del@%ﬂr% B&Wﬁ&@i@&%}i Q&Agé Ulnﬂrgiﬁ‘ggﬁﬁ&ge ?e\f‘gjxgﬁ]g}%org’us disease is a

reas the primary peak represents the FITC-labele
cantiy ﬁ?v é’%‘ﬁh fﬁ‘%‘ﬁ&&%é‘%‘?&%&ﬁ&%&ﬁ%rﬁﬁé@% Qe FtRnoma are
espRiptiperiefafahe conjugate ([mg/mL] = (A280 - 0.35 x A493) x 1.08;
F/IP=(A493 / 73.000) x (15.000 20 /([mg/mL])). The determined
Olved plcantzii3h Ceaes0dthathey RHarwidela FOF P 1@ cubftaRedixiprappléed the GM-

CSQa@@;ﬂﬁﬁ@ﬂ@ﬁﬂﬂﬁaﬁ@m%‘sgﬁ@ﬁ%ﬁlﬁm %ﬁwﬁégpmrs leading

tlb dles and fr reof Exa Clonin of the
to i maternal r%irlﬁqf% oma%ﬁ%éﬁgg gusﬂ%%rét TRPBLEISTCfys GM-CSE
m‘?&?@@‘o%gcétiéﬁifﬁ‘l@é lﬁlkﬁ‘m%é A 4@@}%*’&*@%@@%@ (Yakupovic et al.
(2004YBioh 108, GREXSAQIB ol ginke shérgiplicefioh wnantiA@glolB lifonocional antibodies

to m@te?%%né%%‘? IQ&QH%%‘EJ%JQ{EQ%& AYPNP 'G5 Eemm levels and

denates.a molecule which is known to bind an antigen of interes
blolggiel AR BiRGIRG aFi‘SE"HBPb‘QE%(Ba‘éﬁ‘?ﬂfﬁﬁ%hﬁb&é?ﬁgkéa“‘%b}m?hf&m 30, 539-
49) A'1B0wHoke ciie donamded thatstegmant ithract ¥R dgiboditsts not effective in
anvsngadleggale production might have already been performed. Such
a molecule is in the validation stage of characterization. As used

H{%QS}%IM%JP@9&'&&%@%9@%&:&1 Igag. melesleds % Fﬁ % 3camples and

molecule the binding and neutralization potentials 6f w ave
“’“Beé;eﬁ‘a Ve, “ﬁié]d{?gﬂgﬁ of a "lead" molecule has 35 already
taken place on a large scale. 26 In the following examples one
Fig.dossible tesyratiope imtarsityddrdeilly monpraansioadunsing sireebiijor a variety of
neutralizaﬁtofﬂmasmmv(}ﬁﬁ@m genri@ti@erablrag M Sunds of panning in

thereof 'Spga%%%'é% %JQ&% é,ﬁfggpenment is the isolation

and sub-cloning o he gene encoding the VH in the
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5 maternal mAb produced by the hybridoma cell line HB-9569.
The hybridoma HB-9569 was obtained from ATCC (USA).
Hybridoma cells were cultivated in ATCC complete growth
medium: RPMI 1640 medium with 2 mM L-glutamine adjusted to
contain 1.5 glL sodium bicarbonate, 4.5 g/L glucose, 10 mM
HEPES, and 1.0 mM sodium pyruvate and supplemented with

!CO 5> mM 14} atl 11} or
b et T el

used and RIAH L ﬁ%ﬁ%@% (fé@éﬁﬁ%&?f’f‘tﬁ%*‘d‘f‘@&ﬁ‘(‘,‘f’srﬁ%lﬁ?ﬁ%ﬂm‘m"d by a
of the Qiaden@purrtSidagdies{@iagen, Germany). cDNA was
Fwsznthesaﬁgsagcmlmg Opratandadd imeiedsdameaks GRl9 te ank-mom-
Sprlng H borato%fé s 1989, Second Edition). For the
isolation 0 eavy cﬂﬁﬁ’i‘ g on DNA, RT-PCR was caned out
Fig)ding MHARSTIRIOR: ineneiy GligAlX MPRTENE EATInGRIATEB)SAG variety of

CTG KGhuiAd SE6hENICanddRaGR(eaRs B @dadife™oufA&Chve rounds of

GCT GGA CAG GGC TEC AGAGTT.C rset. The

foIIowmglp-) R‘ﬁ?opgraﬁr% vv%éayuaég(% Iaré?b?fgﬂ I%on Denaturation
Figfoac fo#i%”éia&énas“f‘%ﬂmwafﬁ%ah ﬂazcafwseegfeemfhslsms various

and primegeadansionhatmiz ehfiah O SEroREs kirere performed over

A0 Cyc'e%lﬁ‘allr%ﬁgcﬁ%&nﬁk%ﬁIﬁiﬁS}Q&@cﬁJ&?aﬁ{b&&le@tﬁPﬁﬁm GM-CSF and

Heavy chain DNA V-fragments were 20 then isolated according to
standard PRSIGEBIE ﬁ%%“ﬁéta’f}ﬁ}%ﬁﬁlﬁcf?ﬁA V-fragment was cloned
Figirito PCR Sisfist- Q¢S tratarare nassdeseribedhdpsetirging kinetic binding of
manufactmgmagﬁrﬁm%iﬁﬁ@m\ilﬂfprﬁﬂﬁgm RGHREES
mple election o an |s xperi
Flg‘Eg( e selegg on'6 g r‘%naﬁaf VERWAIEH %‘ﬁlagg?%@v& i r?fﬁa err:&ﬁn SE
Flg\ﬁﬁ clond@ridtEst ApbeREb e ingabsie R 4 frgsiacr ohRIeA monoclonal
from selegiedshMocpBsitivenBnc@isc3® 100 mL blood were taken

Fig. @m five QHQ}@Q%@I& qﬁng) r$F. Eeﬁlgmfﬂﬂmmggoﬂ&?eﬁkormed using

cells (PBMCs) were isolated by a ficoll-gradient accordin

standard Yﬁ‘é‘fﬂ%ﬁgr W@BY(S&’HB@ 205t CafiseR Antibgry !

Figld G-bead@u@Briaction B\ Pthn Moupe ! GG, iﬁtﬁditi@n)awar@erfomed using
coated Withid(s OripRuSRANI-NNRANIGRGNIBOHYLBDaIMIRGRA onding scFv
Approximately 2.5 x 10exp7 PBMCs were added to the beads
and incuba atfs4C for 15 minutes. After washing four times 35

Fignlith 1 mIOmrmNmtivredpsis(BIDANrdhe) rosistishivasse(leeviremeed using various
released feprmdhetibendshynadeing 8splsdrlease hffam(@aiase)

pigawi transfgrred. 08 desh B%Qﬁe %M 5, methed Ona%bxn%Q% N{a p%Zfogmd using

7 x 10exp6 IgD-positive cells could be obtained. Total R
|solated ATy EFPEERITR ¢ SHEHs Y m@%&égyzsﬁmwﬂeswmm scFv
(QIAGENddmtlowding the manufacturer's instructions, cONA was

FlgswtheSlZﬁéixﬁ&QQ@a destandand %@S*HB@%@%mfﬂﬁifo@&l{émg of antj-GM-

Spring H tar ress 989 Secor&\}ﬁ?
Example ’g%f%? Erl'n%lﬁ‘“cfa3 %%Jbor?i\j/arlgbﬁn [s] gHﬁaln ?%l%%%ﬁom various
(VL regio@W%éﬂ%ﬁtlon of light chain V-region DNA,

FizR¥-PCR nasigaifiesaguhusing v kap apddedts (Kiaaalz2Q@0otential of anti-
(5 GAG%%&%Q%%J@\,/@ o a‘h%@g NG GO s

_CAGTCTCC-3), & Sacl-2001 (5 GAGCCGLACG

Fig &, CoCBABETEB P AT BAEPENETFETHE YD Biybody 16G B on GM-CSF-
5'-huVK 3+Sdiete2 6GnHREABRLGCACG AGCCCGAGCT
CGTGWTGACR CAGTCTCC-3), 5-huVK5-Sacl-2001
(5-GAGCCGCACG AGCCCGA&CT CACACTCACG
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CAGTCTCC-3), 5'-huVK6-Sacl-2001 (5'-GAGCCGCACG
AGCCCGAGCT CGTGCTGACT CAGTCTCC-3)),
3'-hu-Vk-JI-Spel-BsiWI (5-GACGACACTA GTTGCAGCCA
CCGTACGTTT GATTTCCACC TTGGTCC-3)),
3'-hu-Vk-J2/4-Spel-BsiWI (5' 15 GACGACACTA GTTGCAGCCA
CCGTACGTTT GATCTCCASC TTGGTCC-3'), 3'-hu-Vk-

&%%é%‘i - ;ffnls( s{ﬁééﬁ GG f‘ G é%c%g()%g antibody IgG B on GM-CSF-

3"-hu-Vk-JBedipet- mwwf('é%@m@ACACTA GTTGCAGCCA
Fi£ OGTACR&Tk MEEWEA&E&@T&EQQ%DM%SF RiNdsody 13G B,

from IgD- B%%Lﬂ}’% gas%ﬁll)% VM%% %?R tgx%:) five b%‘gtgg ! %%ranulocytes

above) and used as templaté A in PCR reactlons

Figddction, SyFerks- ﬁ’ﬁn‘iér‘(l\}’&st%ﬁ?ﬁ%d‘w&h S IO SFhentibody I1gG B,
number ofdiiferdisRUR peaotinoss\(vas)dait oridatek byrthermpabnocytes
of possible combinations of 5'- and 3'-primers. The following
PCR-program was used for amplification: Denaturation at 94C for

EXTE %%sconds prlmer anneallng at 52C for 50 seconds and pnmer
ARTEEA d ' bing ; iy SHAadas esed for the

ggjg@;_mdmzfmlzﬂmnﬁmﬂ ﬁ&&&}eﬁq &@r@n - nlemat chain DNA

Exam Y gr?gients were then |§o dt%%chrglr}%&g#gp%rd

The, g#fien SPEoHBs| bsetpﬁﬂaé@/&@iﬁamﬁarwagug@ﬁwhlr»yteOWStmﬂéab(ﬂ vector
(Nbagesk OnsstpRoarthpEpeskiie seds RFXarIesHIguesga, IS A) via the PCR-
mtr&iﬁ@éaqéal'ﬁ? @eﬁ%mqgg %Mﬁ&l@ei E\% ﬁ%&bﬁé cggf-s%%}')dmg gene in

Silverman; pring Harbor Laboratory Press, 2 :
PEB?%%“Ps"%‘"ﬁo@é‘?ﬁ‘ f’8r%P?@n%??ﬁﬁ‘bé‘iﬂ?ﬁn@%%dr@es?&%“%%&l%H’E:?SS“’“ in E. coli
per@l@pel recognition sites for the light chain V-fragments. Two

ligation reactions were set up, each consisting of 400 ng of the

Prdigip paodghibs haipdragaten tis(agbrapeldigesiad)sannk HOOMEeE. In brief, E.
coﬁ*ﬁﬁlﬁ?'%@l%%ﬂ%ﬁﬁh :ﬁg’e @%L&R‘%ig&&ﬁﬂﬁg é{%('gt?at 37°C in selective

fragment). Th e two resu tln%antl y V-light chain pools were
mefiEh o SRR AR A T 08 E”b#’é‘?é%f’r&@&ﬁ‘fﬁ%‘?e‘?‘ﬁs induced by addition
of ESEhdrichraMoinK r¢dBitierbyfekeateoporatiods (205 A\beb2asnicgapparation was

perfsMRiEG 25 k. QRN Wﬁ%&@&%&ﬁ“@ﬁ)t(ﬁﬂgm}i\ﬁ BHRFANe cell wall

size of 5.8.x 10expS inde en light .
R B TS P PO b R B s b rahde bridges and
CXPFSHfiRtar Yoy cslenvigeaiiras Rﬁl%mrgheaewsraqurmwa@mééiﬁse functionally
imspeaifBsgraudpaiihin these groups the 3'- primers define the

subgroups. The subgroups were weighted 1:2:1:1 corresponding

Reg&ﬂbﬁmﬂrﬁm&wt@syk M@é‘sﬁ%%& pﬁx’fﬂ!ﬂ Wi dd4epRRkBSIM process via

lmmoblyze e le%\(/)!'ﬂatt ﬁ?"f%?}/ MAS CI) EI Bﬁll-bt I ti-grl? © rg}(jtp % FPLC System

were welg‘iff1 RS ording ution
(th.ﬂfe@.z.f@.éfetsnre@pém\fngetwméim#nﬁﬁr%umw%ac&be&emicals were of
res@rd Y8 D@ puR et Do M R 4DSiandBa) oAl Khrdaedd 001 :

5'-huVK6-Sac-2001. After electroporation the assay was
mm%tEQMT&@%B@QWQE%G&sf%Rhg%QEm& %gmﬁ&erdxzp% the protocol

It res yere then each incubated in L of S ele
pmw%g co LRGBS Pt oTE caat?be@nf teg %%)l \/bgd%%géM sodium
phospiataipiit!- 7.HANE Wada) anskihs Wm@d@ﬁﬁfmg&@dﬂm was applied
to AOEHRASI PLPRAALEN SAENED QHLMSINT Fe GRMME GiaNYashed with 5 column
available plasmid preparation kit (Qiagen). Example 2.2.4:
Construction of the antibody libréfy - human VL - maternal VH 20
PCR was performed to amplify the maternal VH from the vector
containing the maternal VH
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described above in Example 2.1. For amplification a PCR protocol

according to standard procedures was followed using the

5'-primer MVHS (5'-GAG GTT CAG CTC GAG CAG TCT GGA

GCT-3') and the 3'-primer 3'-MuVHBStEIl (5'-TGA GGA GAC GGT

GAC CGT GGT CCC TTG GCC CCA G-3"). 25 After purification

of the approximately 350 bp amplification product from an
voﬁ‘g;gé?j‘kae%a;yﬁrﬁgz& SRR AeTe ol WP% B R85 M imicazote) 10
reBOEHY B¢ Beué ereieis W@sﬂmwmgth@omsf@mwm volumes.

ElokDfrditalfatitatbuse)ivrs rsigesiedasrardingly and the large
fragment was ligated with the above mentioned fragment. 30 After

eéraﬁﬁmma@mﬂm%hgom%%ﬁnéd8&9'2 GJQgLe A HIBACE 5. cotumn

ntaining 50 g/mL carbenicilline) and the
TSI TR0 TR s P 5 S B SFORIEDIL e 1| L i) wer
5“@9@6@§8f§§ﬁ’@¢@ﬁ|r@%ﬁé%mﬁﬁdsbylﬁquéﬂCMMJrﬁmﬁ to purification, the
co(@ﬂﬂ@%ﬁﬁraM&'MleJm\Vﬁ@ﬁ@ﬁagﬂmﬁgﬁ'%ﬁm%m@ﬂ%ﬂku kit, Sigma

with the restrlctlon nz mes Sacl and é}g?
M}ég?gég%@é el concentrations ge énn% | dnBﬁW% g"f‘?\ émd caleulated

ragmen WaS 1Solate
usipg i ieamrpensR e b medgripte X tindigpaseffsieitted with the
restrlctlon enzymes Seel and Spel. The small VK fragment band

ZD@ntigenf the vector fragment were

Foi‘ Qmwwﬁa @&tﬂﬂ Qi(dk( Iﬁéﬁéﬁ S%@é&q&@'@t Deove! MS biotmylated

of electroco XLI Blue lectroporation (2
BB o A LRI 28 r o300 %%éﬁﬂ.@swaa AR o ol
waafaﬁﬁ%r%@bﬁzlfs NHDECOS insidRigesnt fefdros: Afemplienotype in a sample
nuﬂétp@ﬁ&il)%ﬂ%d%ﬁda@mi&&t&@ﬂﬁ%ﬁiQﬂﬂﬂmﬁﬁ&cﬁmmw antigen, anion
ex 1&5@%@!&%& % ougc %nbcharbeé}'c'”'” ? ut according to
sthen | ecte With

selection me U he ant rary was

stafidrad seIecabsd 5t a?se%esem@fpré%ﬁkf SR FEPRRhGE @ew@é A and B,
desegghtivedoir) thevprbdioctperkaris secretiepdihtilamesi@askMaSfractionated again

wa@?&&d"éﬁ%@éﬁcﬁﬁ%@ &D&Qﬁd@?{ﬁlﬁ!%t @H@%n&ﬁ@@éqggg?%to two elution

b3H IS DN ncoding a half-human scFv- fra ment and
pe%ls% 36 ec%rtfueﬂs@[a)o?rr%L Iﬁﬁss‘% vsﬁ‘r‘s‘%.ﬁﬂ&%“’%@&wgiﬁ oTiAlFLEBReatration 6
Pg@elpﬁag@@s&ﬁgmt@wmk 151 ghihatiet® 36 Svelih Fh4S disitsy and detected. The
dets@lestian ofradiusnansML I{barpdhn?gmﬁﬁﬁtidﬁﬁcﬂr%ﬂgoﬁiemso%A (Sigma, 2,5

ksRert r ted fro e culture su tant by,
v S B R Bl L e S e SRR B0 Semonse pav2
SPegiis RALARIHEIRIDR DERNARP T #ekipBRY 1 BV prbR)hsapaicmal antibody (1
1ehuér@B83 Ugiten disadrdvdtimtocERBE/ Pe it BSAcafudatad whates ivdtpolyclonal

ant%gd)eﬁﬂ%maﬂfgm&twgﬁ%i BObIed %M%EJMBW&EDOBSU&E& bya

co 1% escribed above in example 1) for 2 h with'gentle agitation
SImIlnalé AofSREESPD B " Bnfi ﬁgﬁdc&ﬂ SHiPEL RSREHh Rerprgde-conjugated
strepGOIfiNDreign i g LORREI] Yo BRA )5 Thersighal Trrs iy cored Beadding OPD substrate
solSiERNvigin megnetia laead&vewgtabﬁad@ Mr280-fee RiaviRibth 620 nm). To

ESEIF([;%QQDE W%{‘ge%qglog Elgl(;r[lij gl@ %{) qulflnb%l H%q‘?§¥entleaggéatlotl%slua the anion

tes. 25 Sthv phag e that did not s cafly
exchangaariRge ditkete fé|ﬁﬁ?ﬁaﬁeracs9awa§ﬁ?ﬁgv§§eﬁ§ PR PBERpIavdin magnetic
beaBSAnharetdatiuRicsepheibiqtiDylatpdvahtigekte stieaptavidin Iveathutes. The
resiRRBPUEIESutant was coated onto the wells of 96-well ELISA plates and detected as
described above. The ELISA results showed that the second eluted peak contained the
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(with the potential scFv binders) were collected with a magnet and

resuspended in 1 mL of the washing solution (one washing step).

This washing procedure was repeated up to ‘four times in 30

further rounds. After washing, binding entities were eluted by

using HCI-glycine, pH 2.2. Following neutralization with 2 M Tris,

pH 12, the eluate was used for infection of a fresh uninfected E.

. re. in h n i this
blg%%) was Eighggi% us;ll[ng% I[%ln% p %rhl%sggég(?ﬁ was conjugated.
Carrateipas Byairiettinsag ‘hﬁd%@d Wf?ﬁﬁééﬁ@rﬁ’@f“hﬁﬁésﬁ turned out to be
abuiiabgai@d.E. coli XL1 Blue culture. Both infected E.coli cultures

were then mixed and cells that 30 were successfully transduced

T%'ﬁ&ﬁ%%@éﬁ%ﬁgpbﬁe%m%lé’dI}H@R@@§9F\¥a§(rm5 WOFE.1 proliferation |

%galn se cted for Ciafemc” in resistance and subsequently

RIS ’fﬁ O RIS TP Eh gt d s tht &ﬁaagé%ﬁwo%&lsfsmgle chain

angibpibirsdseliyshlay and in vitro selection. 5 Plasmid DNA
correspondlng to 4 and 5 rounds of panning was isolated from E.

Foﬁrgﬂgﬁ%ﬁ&@@ r&x %Ci%ﬁsffmgam %ﬁM%ﬁ{S@ﬂ %BEJ:L &Q&Lced in E. coli (see

cIo a the same restriction sites in the plasmid
k8B R His GRS Aot PR T roAPigEssprle acid
SUWWMGW@K@BBHWMQMWH Fh¢hatrfhgriotpsepsions performed in borate

bufRN@LUSQ (B8 SGE; W)l”l@'ﬂﬁ@spﬂﬂﬁlgﬂc&ﬂ&gr@ D?Yﬂﬁpgﬁm:th a ﬁve~foid molar
xS o D, e B o DR s, gl

proteins are del igation eacIT poor (it FEmRP L Gyfterwards, ge
ﬁ“ﬁ’é‘r‘iﬁ|ﬁ§fPB§dﬁ¥a§%ﬁd@Nﬁ%§tP&ﬁ§mﬁhé@ﬁm@@é(})upwhéaqosiﬂtﬁcﬂuorescm-
labeleh pEiRNCEE aalptlidiugearidopisdeas NHE) Thseninilitoh Bead@s. in two peaks
w0 PE MELLREKALANAAIC b AL A0 AU Brimary peak

of this cell Suspension WaS ty Ically |
R TS R TS R ) Aot fstted B defining the
FiRygtinbéitid dg@iR (bna/fidd-angentiziion of) 200 0EYFIBE(Aus; / 73.000) x (15.000
AARRENIMBLEI S Rl 3G HRIRE AALBULD RSN BT B WES.AS gﬁf*z

toa f|naI concentration of 1 mM and the incubation continue
overnlght ona shaker at 30C. 20 Cells were centnfuged to a pellet
PUS KA L1402 DL i ,' VIR f*bﬂftlbodles and
tggrgge2|ng at 70C and thawmg at 37C, the outer-
acteria smotlc shock and

As r‘él@a@éd%%‘ fhe %Eﬁé@ﬂ@mplﬂﬁiéf‘@ﬁmﬁéﬁb’ﬂqum@ Weatifsd V-region in
queetilindefiistbysom hanAhaensitgatianiteumin at 10,000 x g), the
supernatant (i.e. PPP) containing the scFvs was collected and

As Q¥ATHRRGHTBR R BGM Lea RO oG- (heikdng Lislid. LUH[&PQ%W to bind

was Im obilized on LIS ates overnight at 4C (50 1 o wens
o SR B S V), AR A i P HERLENEA RN A i i
mo}rB@ amnaarbwéﬂangfmﬂhhr@m@%r B“@Avﬁupm sngl-pouderproduction might have

alrd Iy PP HBHEE Ak PRsicansaining: sefusiwer:asinad-iadheation.
wells and typically incubated for | It at room temperature. After

As EREMARSHAS Wét?orfgﬁy%ﬁﬁs-r W%%%&%Qﬁt%o@‘s a molecule the binding

ments boung g gwmoblllzed antigen was carried

o R P BT PR S BEAY aF BB T olecule s

using an ant
alfﬁ%@fé@i‘ﬁd@hﬁﬁr@)mas@%onjugated goat anti mouse Fab2 specific

polyclonal antibody (D|anova 1 g/mL PBS/1 %
26
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35 BSA). The signal was developed by adding 2,2'-azino-di
[3-ethyl-benzthiazoline-6-sulphonic 31 acid) ("ABTS") substrate
solution and detected at a wavelength of 405 rim according to
standard protocols. From 20 clones tested (10 obtained after 4
rounds and 10 obtained after 5 rounds of panning), 5 five lysates
showed strong ELISA signals in contrast to PBS as a negative

I b O i TSR R T i aglonal sntibody

in which the various sc rea
ﬂegrahﬁ&ﬁg’%f%?ﬁ ?%&@@%%@W&ﬁ@mrmﬁ fiesoribsty
measured, with higher absorption indicating stronger binding. The
ThpgEg H%@&tﬁ?@%ms ihénsibtitacmhsthe lonmgisfahdlzenfasd@ffing the VH in the
BBy Tﬁe@u@&ew%@w&%ﬁ%@m?@w ci;’sfeﬂl@'i{ MEeB-9569 was
ob%in%é( Srels ;{Qéﬁ Qfscﬁékﬁ-l?ﬁs%l al%re] ek ygfé‘)}rl%%r:ﬁ? Lﬁfég complete growth

lamond or an a amon

medipe SEMhB40ifrsiam sdadu w&slrgéutmwcmtﬂ)ge @OBETPLHRY/L sodium
bickabenadysCORN S s dicate HBits Aadin P RalWaERf Pilavate and supplemented

wilFBSRGP2 WORIRR AN P BAIe S ARSI AN LD COUMIRD otal rova

are indicated by asterlsks share the same common sequent
PropHaifte [ET ISRRIov & eoRed %@@ébwaéém@m\desmbﬁ in the product
maged] o€ HeiipSeQuensinigr Wag Qiagrie dsattiany) SENUASeY ¢yMestie hecording to
stafidRt oS SIoRRe T SpNaNA SRAURNCS GOIY %%9%95’19#8&1'011).

scFv 5-306 while the other sequence (4-301) was identified on

Forqlﬂg %c,ﬁﬂgndo(}@eg %’ld' ncen Bﬁr eiq‘opgﬂ.l gmts? cgz%lz gvfgfgg%%ﬁ{ALTiR Vv

We as the sequence ere of’human origin an
E@%&%ﬁl&gv GBS o IS SKGTeMA\BD LI Dand Race GSP
rfg@@n@me GChdgrastCiraton MGﬁmwwmrdaﬂmfollowmg PCR
proE?Qm Jhe ﬂWﬁ%ﬁﬁ%Jnh%égplﬁ J)Iﬂeatf 9'&9&9’ %9 I%ngon se ﬁ;[':%\évragnnealmg at

520 (;.orf%racter ization of the sckv |ts_%enerated by'the met

estribed above: g‘%ﬁlf&fg‘ﬁﬂzaé SfIPd SgRend JrEgshsHoamed over 40

- cxclsarfibanehbyfiselsx oo YK fors! S esontse HeabortejrMEACOHIgments were

theDhtdrCRRahecalsuwe soak@wn in SB-medium supplemented
with 20 mM MgC12 and carbenicillin 50 gg/mL and were

The ﬁ%%\éﬁfjﬂﬁﬂ: mha%tq;.t@ E%HQ%%T{Q% E‘T@%ﬁ‘?@r t%%ggee) g described

he ba cteria w, destimyedb y temperature shock (four rou

by ree‘é‘%ﬁ‘]‘g e %%%?ﬁ%ﬁ%‘f%"?éy a?%eﬁfé‘%olume
periplasmic protelns |nclud|ng the scFvs were released into the

Example 2 dadslectismelauman Mo of intact cells and cell-debris by
Thecaantoﬂugammﬁmtsme R RtBIHSo foOMiMHR NI tRBIGCEMHMMOIRN the maternal VH

clorRaliegiediand.examined further. For further purification, 25 L 20
mM NaH>PO4, 400 mM NacCl, 250 mM imidazole, pH 7.0 was

%tp ASBSNEGNR LRR: TheRRD. %ﬁl pugfiegl via Ni-NTA
olumns (Qlagen) as recommen 2] manual In brief, a
‘0"?@%1&5%&?\/%* SRS HRILY Beeay f’fef% Peaeheieliinegt@ppronuctear cells

(PBYSlenrto isiirictotthe iasit gEtiienS pinoi@iokimnsandaré wesbed To select IgD-
positwiCe N th 20 Mk Mad@Q@EﬂMJ}l&W Beh LB Z8Ie PR AT ) were
coatquv:ri § Thge E?)%u nﬁr? Oatg%g o%?1 gfln%%oﬁl&a%r%ately 2.5 x 10exp7
PB%@ﬁ*ﬁéﬁ g@flﬁ@ ﬁr%‘f’e?ﬁ%iﬁ/\?éﬁe‘ffﬁmhféﬁ awh@z“ed Withorgesp &t ovashing four times
withbindih REUBRGELLKIERHChedalgD) -po6: e WEndi Zakio Re GARADIHTIE She beads by
addxﬁ@@?ﬂ'ﬁ%&g Wc%ﬁags Rk ﬂ%ﬂ%’z d]tﬁ Brg!elgg ablo adrgestﬁoc? 8 g x 10exp5

in the subsequent examples. Though not separatln an
distinguishing
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5 between the different possible conformations of the scFv, this
crude purification of PPP yields 80 % pure scFv protein as judged
by Western-blot analysis (data not shown). Example 2.2.6.2:
Inhibition of FITC-labelled rhGM-CSF The aim of this experiment
is to show that the identified scFv clones are capable of inhibiting
10 binding of rhGM-CSF to the GM-CSF receptor complex

to 8iBRIayRgeaBr R widaces Qb il GkiSed NRIITRIRING S Yated from JeD-positive

onstruct ete for the receptor-bindin
eclic it &%iﬁ*%ﬁasﬁ%%%ﬁé%ﬁ%& %“’*&ér‘r’hegf?ewﬁﬁ&gfaénfawc ions. cDNA
Waﬁh wsigp wwwqwmdmwmbrmsm SPungh&larbor Laboratory

Preextiont thabhdgting)y rhGM-CSF to its receptor is inhibited in the
above manner, one would expect to observe a decrease in the

Ex%l?ﬁor gzitygﬁ&uo @%étﬂ*w&f@ﬁﬂ;ﬁ'&é?& 5 WL reet
Fory %ﬁ%"ef‘ﬁif"bﬁgsé‘ﬁééé%ﬁ} VIERER, mn&%@g&.we%%es@ﬁbmwmma (s

hu%k&ﬂﬁ%v&%ﬁﬁﬁ@ﬁ%@@dﬁa@@ﬁ?mwm ConGaMEalth ORGTICTCC-3",
5 MY HEMESE: m@mugmem&%%weeﬁ@e@aw@w&mmcc-

/m a I an d ic_extract of
tghe!ss v{yt}%artgﬁ &een {) O(?‘X(é&%gégﬁgm%%§§? Gfthnn. GRESWTGACR
CAG Dt isam gide eSS 1e 20 b GliitaiC aC28is P ICRAHAGT CACACTCACG
cmﬁaaof)assmapmasq@ﬂmmfﬂ&allsc@heﬂfeh@dzl@ew@cr CGTGCTGACT
CA@H&Y%@Q i RPMILL8AOmediugn; Jsibcos Lgl he”‘l)__};’ier%cmcm

). 10% heat-inactivated FCS in the a sence o CSs
CCE)E ﬁ?@‘n‘tlA iAot atior 6FE L 0R 6 c%tfﬁi‘r‘r’l& BitSpshBsiWL - (5™
GASXZNALLBA ETSION HETE A ST TRE GAMRA THROCAROWEEGTCC-3%), 3°-hu-Vk-
RS fv%’géﬁ%%fﬁfﬁéwﬁ‘?ﬁcmm
ngéﬂ%c E’zjf re%q%umbrg%eg& -l} FOtEi sarnfol'é:'égrﬁ %ﬁ]e GﬁGCAGCCA
CCW@?MT@%%E@@@%&M%@%W&rfsngHmsnwe B-cells
wasSampldtsdate dDEULaledk-atigtd iona) iﬁﬂrhsécit@sf MU BRI in PCR reactions.
per WRRNRIING celéssws,t;ﬁqigm?%smgﬁ Do, 9':{1'}%;;;0 LG8 61 of different

buffer and subsequent analyse e e resu
PCR reacigBitemaesyT gééﬁ?c%?’ﬁt@f @%Hﬁ fveorjpagmmseiviicaed 3 -primers.
The\/&ﬂmgéﬁﬁﬂmamﬂemamarfayedpﬂﬁcadongmlaﬂmfms 8P for 15 seconds,

priffép %éﬂ%%@ﬁ"&u Qﬁ%@%ﬁd@ﬁ@%ﬁﬁx@%& eRsR N ISPE RN onds were

- axjs. $ en n i a clear loss of fluorescence
ki ens?tvf r hé° f—’;‘} S vxya%na LRV itk thiPmiGamgs Light chain DNA
V-fiaamiseey escbemisoirbrhaehrdins g thedredrislocblse competition

blndlng to rhGM CSF of the scFv molecule deS|gnated 5-306
ore sgengesstdingacl of TF-1 cells

A pH!bél @1§Bﬁﬁﬁﬁ¥r§'@? gkﬂ%ﬁrﬁ%ﬂﬁ@&’é@%@éﬁ% g;?&tedxﬁgs as for example

e th uI s.Sug st that cFv molecule designated
dmé ﬁﬁ m%s%%bonaeou rATBR O BRESHE; RITARY 3R Jo il verman;
CO‘%?ER&#@H@P&MW%WW?esmcted to scFv 5-306. Example
2.2.6.3: Large scale expression and purification of scFv lead 5
The Prioteinchesaiuoti8B0Radnitinficat mneoisardad §Rasrale Wasepesfosnnes: sites for

the 1?g%tf eWauve.Andarials Fwealb R lRERWAE LR fggm@&waﬂg%?4oo ng of the

kanrS PGS QQ pla rgntd ?é%%%r%\fvg at 37/C |n | L selective medium to
pp 8h tical dereny at 155D F9P iR pe Sfht Rty pBlucscript KS+
(Sacmééww‘édensmﬁamqm)r@hmomlanm ahiebodptirbshivebed pools were then
incubated for another 16 h with agitation at a temperature of 25 C.
The cells were harvested by ceffrifugation at 5,000 x g for 10 min
and 10 resuspended in 100 mL Ix PBS. Periplasmic proteins were
extracted by optimal, sequential freezing in ethanol/dry ice and
thawmg in a 37C water bath over four cycles. Finally, the extract

P TR < B R B o S o W o N S o o I o YR
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The scFv 5-306 was isolated in a two-step purification process of

immobilized metal affinity 15 chromatography (IMAC) and gel

filtration. All leads were purified according to this method. Akta(r)

FPLC System (Pharmacia) and Unicom(r) Software were used for

chromatography. All chemicals were of research grade and

purchased from Sigma (Deisenhofen) or Merck (Darmstadt). 20
eacﬂ%ﬁfﬂ\fﬂx&ﬁﬁﬁﬁ@w ad bﬁﬁ@xﬁc@i@@l@ﬁl Bﬁchkﬁéhﬁupgrﬂpmmﬂ BRElectroporation

to th ot d
05@ 13 ', é) e\P Qg én\l;‘v I%ﬁ@%@m . A @n%[]plé &% E?lgtt;gb?n a library size of

co dmn wa gqum rate 6 mM sodium
5. Sﬁﬁ@gﬁﬁa*f@w#% ¢P2EM NacCl) and the PPP (100 mL) was

applied to the column (2 mL) at a flow rate of 2 mL/min. The
Kapysl {hght wesn)y Bd{eagittns Gotuthe difluene 8GR0epiifiertBes (werqwgighted for
eacﬁ%@élﬁhpﬁ%meﬂaﬁ $:20hd BNAC sPedifM BRUEIRA0IB{Ghese groups the 3'-

remov% oung sam Iefh nd 25 protel\g was Ii,n,e{i1 c(m%s ondine o the
PO ot B B B RS Iuin Y v VER8dProtein fractions T e
primass &3 " phoolesd ?&?ﬁﬁ%éﬂpuﬁﬁ@aﬁbﬁz@@wﬁtﬁéfﬂh chrbm¥kograpiyPsivl « 3°-
hu W@W@Hﬁm onma libpadddd Iaiehauproaans/» Riep gaadiRe distribution

| .‘?1%. ) (MAGIA) eawlib ﬁﬁ%ﬁjs"%mﬂ@%? (2ibee). EWited RroteiNoo; - 5o
sam rate F'mL/min) 30 were subjected to standard
@@SP @%\ﬁi%&%ﬁ?ﬁ Yor c}lé’tg%ﬂ&{?‘ﬁp?}r to purification,

the column was calibrated for molecular weight determination
Afigmahetaiaraiirsidht pssbkersdncdmehan MG BrtpGiykaHer gixmotype expression.

mgaaﬁpﬁw&@eﬁamm@aam@ﬁmﬂmf £B Raepidarasurobontining 50 pg/mL
car gg}u din clga:py d)s wshab e rr&cgn%erngﬂd ! soc%@tl\(geglrﬂglrvested by

fhction of the sciv leads. Protein’ concentrations were
“&éﬁ&%ﬁﬁe@%@é%‘ﬁrﬁeﬁﬁﬂﬁ%ﬂ ety S80enfn AT GHiply available plasmid
prepataitaied Giageg). 35 the sequence-specific molecular extinction
coefficient of the respective scFv lead. 34 Example 2.2.6.4:

Ex3Bipibi3ion. @&ﬂﬁMr&%ﬁ@M@ﬂlb@[ﬁlifl@mﬂﬁ)ﬂ'pf-ﬁﬁt&rﬁeﬂﬁ{by an
PCIQQCFV Iea alm 01f hh? eergﬁ]%?—f hso};g %E'USY& gyzﬂgﬁy %e maternal VH

INforMmation on eutra |Z|ng activity of the half-human sc

dessrierds #psivRg %@%M&éép T FEHUSAR08I 3l T rRrpteend r@fﬁ%’@é to standard
prodathyesias| foRbsed esinctiliiyaiecha NNRAN K 1638 GrEHTUOAEBIBEITAG CAG TCT
AP ERTINGRReRdae et HRe RS OrpacH RRshc &I $M CGT GGT
esence of 2.5 ng/mL rhGM-CSF as described by the distributor
C?E)EE%@H& ggﬁlﬁ\%ﬁg von Mikroorganismen and Zellkulturen
GmbH, Braunschweig, German%/) Cells were grown to a cell
ARgePIRHIR. BHPERRIBEBERYATC WS oM et Sungy reliical agsrose
gelcallsDrefhantasted by ecntrikigstiotioat<30BnesgHOEDA min“drnd The phagemid
pCHVASHEA N R BR, Pué?&&@&’ ) @tm)s @eéémeﬁ%f@ﬁumm@msey was

at a final concentratlon of | x 10exp5 cells r |n 1 RPMVIeltgélrl(g 10, ¢ rent.
digggtedcaecardipely i Akt '8(s Bh P&t R fﬂé?otes[thf AF BBR ST ELIP g
Afeuremsfqutagiomieth Berdigedb (G ximxﬁgnecéﬁsménat%iﬁ i mL SB medium
(coﬁ%}lffﬁgltgatipgfxt Cba}Ha%mhﬁm@lMﬁSElaétaﬁi veegigpatimuedaithe o standard
roliferation of t F-1 cells [
PR B 5 STRGEAUSRE LA e o ere i o Momit.
pL TF-1 and rhGM-CSF solutlon ina diluti erjes ran from
T SRR B OB ORI G0 W S S e aron erepmes Sel and
Spéhclivategel ectbBHeEmt® YasCORFIr ?@W%ﬁ@ﬁ?@ﬁ%ﬁ@“ the VK-library from
proliferative status of the TF-1 cells was determined adding
WST-1 and monitoring the colorimetric change with an ELISA
reader at 450 nm. The data weré&fitted for half maximal inhibition
of proliferation (IC50) using the non-linear regression curve fit of
the Prism software. 20 A clearly dose-dependant proliferation
inhibiting effect of scFv 5-306 could be seen and was
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comparable for the monomeric and the dimeric conformational
forms. By fitting for the half- maximal inhibition of proliferation an
IC50 value of 7.3 nM was determined for the monomeric form and
3.5 nM for the dimeric form. The results are shown in Fig. 3. 25
Example 2.3: Construction of the antibody libraries and phaze
display selection of human VHs The aim of the following
experiments is the selection of a set of human-VH regions that
EXRBRIfP- i e EHeh e HegRa By Ser Yot subSsel cthe sl VK fragment
bagtbeppive d @y eaEixaaple 2.3.1: Isolation of RNA from peripheric
blood mononuclear cells (PBMCs) 30 100 mL blood were taken

1200008 ﬁséeémwmtyﬁemﬁré@@eﬁ?fmra% *akogel Wﬂgﬁﬁ&l@%d transformed
were. i c adient accordin
mtSQB%a : dohl}.;let rgconi.p ?F%EN 8}/%‘1 Bl\.lat & fls ctr%gm&%%sg&bv 0.2 cm gap

stan was IS0

CUYRE RN 3\ APP MWM?S(@%@EN%MWH@W mreffadtonréPexp8 independent

clomstructions. cDNA was synthesized according to standard
methods (Sambrook, Cold Spring Harbor Laboratory Press 1989,

Aﬁgﬁﬁﬂ%tﬁﬂt%)e&rsgngmp@a&ﬁr& %C&'ﬁmm'lﬂ?aﬂ@%fbody library was
aatiable F §§ hain ¢ JQ&[? 9/'1) |01r2)§1 ) The VH Ilbrarty was
Construe hamed L T84 LRGPP SRLEHY fprary was then
mfﬁﬁ'édn‘ﬁ*fﬁéﬁ IRERSEPHSi ﬂésstﬁR&J@méz PR@@DRIB’JFQEH#MWB resulting in
thelpeoluadup bifie dedttise g o aahihe ﬁﬁ@%ﬁaé&‘%&%@ﬁ@%@%ﬁe confained

sxnu@@n(a 3@5@&@?&98@% BHA eQ f tﬁa‘iﬂ}atema#a r% d displayed the

followed by 5 a human FR4 germli ﬁe seguence soI ation

°°f6ﬂ5m%5fé’mm&‘€é“\m P@@?@H%ﬁ“i@@ﬁ RE&@ caftrateuising a
5' VH speC|f|c prlmer set (5™ huVHI 3,5-Xhol-2001 (5'-AGG TGC
! ‘ 1 ;i 4-)Ghol-2001 (5'-CAG

m@ﬁ%&})&&&Tﬁn@ﬁiQ@r@f@vTﬁﬁfi@ﬁ% %%&%HM@ EdiQueQernatant by
to

=S IaSa TG SE SR PR o

10%5 GBF@&PS’)“’?“ WGIVFF‘FBEB%E'EHOi@éﬂ@’%%ﬁ@ﬂ@ﬂpcubmﬂ with

rec@BBaMGatigds8Y xoRble BCRIHEHTfonuorki HEpein s téasibed above in example

1 fé@ﬂbmﬁgﬂéﬂﬂf@agﬁﬁﬁx er!{%m %‘ﬁn‘]%ﬁ@%& gmag@@r:&&gtranons Rounds 1-3:
lodmtlondefs 61 lé&rmlned f@s %Fnber of OSSIbl?:r g

prlm ?@F\I A fggvx in magnetic beads

combinations of

| OyadseipM28pSwersd @mabwm%wmms@dmbatm ghtle agitation
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for Yirgeirgs). The following PCR-program was used for
amplification: Denaturation at 94C for 15 seconds, primer

scPa'Bﬂfg'él g @%dﬁl%%]gg&égiﬁeﬁg@ gcﬁtﬁﬂ@rg@tr eﬁ%@x@%ﬁﬁﬂgt&?&r t%shmg steps

h Sqr], ormed ov r 40 cycles, followed by final
it nS|on %%é) 'Opﬁ'i‘i’ﬁfﬁé R B 5?85‘6'6‘@%??1‘1 pomplexes
(W‘g‘ihﬂﬂpﬁﬁﬁ#b@ﬂfﬁét@r&?@merbpqimedly@mmmm meptspetdevdiartl mL of the

washiREoNSion oot iR ig Qlationthaf d.dbh b3 4 ¥dddRY IONSeRArdd GRWAST times in
fmggrrrr(])ed out in two steps. First, the human heavy chain
VH- segments (FRl -CDRI-FR2-CDR2-FR3) were PCR-amplified
from t e is Iate VH fra% ments usm%the same
e

'1’5‘ VR Shec 18 eﬁegl&l B}’aﬂg{}g Cl-glycine, pH 2.2. Following
“e“ﬁ@VHlPEB‘,’Btb(hMZO@]E%%W@GMZ@@Q for infection of a fresh uninfected E.

coliXDU ¥4 Baie!-2O k) -absl An s SREc ficdimarida gt @%pl-mis repeated using
5-GTA ATC AAA GTA

o A G AR 0 5 B3 4 g i o

uninfegied/Fy qeil QG‘#WAW%‘@?A%A@WG@WW and cells that

ACC CGA TCT YGC ACA GTARTA CAY RGC-3), 3-Lib
134-VH-3A-
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MH3 (5'-GTA ATC AAA GTA GAC TGC TAT CAG ACC CGATCT
NGY ACA GTA ATA CAC RGC-3'), 3'-Lib 134-VH-3B-MH3
(5'-GTA ATC AAA GTA GAC TGC TAT CAG ACC 30 CGATCT
NGC ACA GTA ATA CAA RGC-3), 3-Lib 134-VH-4-MH3 (5'-GTA
ATC AAA GTA GAC TGC TAT CAG ACC CGA TCT SGC ACA
GTA ATA CAC RGC-3)) for the human VH subfamilies 1, 3 and 4

t inal.re R3 win
e atib el SR Sl el LR B emen, wer
agq@ﬁﬁ@;ﬁega{qmﬁgaegpglwsaw |?3c’i§%&wg% 1n{z§cimith VCSM13 helper phage
to 81U IskdBrdvibliBd ©f Ditivaljtdkpls paxdhin vk cBba. b
134-VH-3A-MH3 d) 5'-huVH1,3,5-Xhol-2001 x 3'-Lib
Piag-xﬁiﬁ MﬂA@ﬂHﬁ&dﬂv%b%@'ﬁ%b%ﬂogvﬂsiﬁolgték%ﬁﬁhéﬁ&ulmms For

rz:ds chry ) AB; 3%51 Oog’oteu‘? %) e rI1V| Hyéeg excised from the plasmids
on, one - rlmer as com Wl%ﬁ?ﬁe -primer, ?PI

(Saﬂh%ﬂéra@ﬁ &Mﬁt@@ﬂ%%@%&@_ @efépmimudmﬁﬂﬁ@mm@oﬁm with
the Gh4pa65I e aofehigatian o i BinPFChins BSPHIISA e \}fH”i(ﬁ\/tﬂﬂghe expression

cons&lg 6%'@ %E:‘%(B \ﬂ{gﬁ&@ ?iq-‘lf% ?&M@BPB%”%E%%QO € sc d ' f(?fhe Hisb-tag

5 seconds, primer 10 anne at 52C for 50 secon s an
a“%ﬁ?é?‘@%‘félrfgf&? BrotaRs ?Efrd%t%geconds was performed over 40

cycles, followed by final extension at 72C for 10 minutes. Through
AftgnikerioReatd poph (HifiseerbrspedstifeBaiseheé Pheriddidé, whethnsframed into 100
uL YHSeginenipada probangechies admitabilie cmatesna MeRRgle colonies

e “g%reéﬁf?‘”lkﬂ%eﬁmf&@”&% rro-core. %ré?sftep "

ments were then use ate sec nd PCR
10 S TR R A SRR B S B RS g e i
carpgniodlindp 3 privsakaivatehigedthedMeeksa 8 feainmmomuitipreof 20 mM for

appeskiptifiad ONA-fragmentsiRaldb T134- 13- Retkdded ACM b Mecentration of 1
GT GAC §€\T TGT !%%C TT GCC g{CA %E‘% ATC AAA GTA

(‘f&u 5 mﬁ)oqtﬁl lowir E%Iﬁhprogram was used for
mplification: Denaturatio t94C for 15 seconds, primer
?w? SR B3 PSS B R P EIT RIS SBT3 0 o) PES. By

fouﬁ@@ébmﬁdymapéﬂ&m@ﬁtmm &Vﬂeéwfeﬁmmﬂmaf the bacteria was
des@i@@d"ﬁjjarés%ﬁoﬂ@@lﬁ@ﬁ mdmﬁgl&ﬂﬁsia_ B@n@&iﬁn\/“ﬁf'@@ﬂ%mﬁdﬂﬂ@&w scFvs were

: release %atﬁcorag ! I%a'io %ta.{]fge?re xﬁm Cx? lg’f erg)taE%( %Qﬂ? % cc%f debgs by further

L|brary construction - clonine o human VA Gool i‘a Secon
cenfa{tgeen e TiRetjol Hg?%é‘ttﬁ}d%é“ﬁ%‘aﬁt\iLeoﬁ?St\F@ts’@@g the scFvs was
colligtesdt i@ dimthedfistheprevious selection was chosen, and

subsequently combined with the library of human VH fragments
Rh@‘ﬁﬁ@gbﬁﬁh%ﬁ(&%mg I%q%@bmﬁhhﬁa@ W@iﬁm&r@tmﬁﬁgrgﬁfbs overnight at

0 age dis ibrary.was.gener onstructed base

P ek T 08 s
biO{B}gﬁlﬂvhRBL%Bcﬁﬁ%ﬁ/fﬂndﬁua‘l rogrgy twesl&%ﬁ P@%w&alﬂlng scEvs were
addSilwetta arliColdl (Hpchlg ikdesiiet faliokatatyi tespe2004 Afeatyee washes with

PB§IH%‘§" ,D %EEQ%QE%J{:{O@&W g’ Ié%&tﬂggtﬁ m&%‘%@%%& was carried

weighted for each 35 ligation as follow,
out using an anti-flag M2 {1 ug/mL PBS/1 % BSA) and detected with horseradish peroxidase-
conjugated goat anti mouse Fab2 specific polyclonal antibody (Dianova, 1 pg/mL PBS/1 %

BSA). The signal was developed by adding 2,2'-azino-di [3-ethyl-benzthiazoline-6-sulphonic

3
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a:b:c:d:e:f= 3:1:3:1:1:1, wherein a-fhave the following meanings:
37 a) 5'-huVHI,3,5-Xhol-2001 x 3'-Lib 134-VH-IA-MH3 x 3'-Lib
134-JH3-BstE2 b) 5'-huVH1,3,5-Xhol-2001 x 3'-Lib
134-VH-1B-MH3 x 3'-Lib 134-JH3-BstE2 c)
5'-huVHI,3,5-Xhol-2001 x 3'-Lib 134-VH-3A-MH3 x 3'-Lib
134-JH3-BstE2 d) 5'-huVHI,3,5-Xhol-2001 x 3'-Lib

H3 X3 L|b 134-JH3-BstE2 5 5'-huVH4-Xhol-2001
351%%4{%1 f&wahe Rm_lfg E:)tt‘fgf jﬁgaé P)élgtbﬁnf 405 nm according to standard
PrtPeRliVH4B-Xhol-2001 x 3' L|b 134-VH-4-MH3 x 3'-Lib
134-JH3-BstE2 One ligation reaction was set up consisting of 400

 Frang 26f dherresatesteib (13 4biidt ageentpdo i hobRsiEl sigestadyanst panning),

ﬁvé%‘%@t&gs@&\mg Rlﬁﬁ@éif& g@ﬁbéﬁ!ﬁ'ﬁ?@s 9)6ng Qp% neg'a?frve control on the

enco mgﬁlthe VL reg%on of sc 306 was cloned via t
recom

PSR L8rRs AR ARty g ﬁi?f’S”ﬂ)@oFd%éH@BTlﬂéba@Ed’@ﬁ‘& fi§Fv molecules
tesistbarel armd yofodent thes)-aTlh endobe lyimg sashtitys chye labsaraitiol el \WR Ssured, with
mgtraeabgaﬂmrqmmgos@&gg hoifa ?H@?@@R@Jﬁﬂfe'%éﬁz‘?&fighﬁé&?éh on the x-

I ro rat on V 0.2 cm gap cuvette
mié‘ % |ogrea%t éﬁﬁ%c‘bu s%@)b s%fﬁﬂﬁ W%ﬁl%‘?&&gs%%fmf%&“h above the
resm@%ﬁehmm@mrmwe@qmtm disnpftepraleetivisbrBtiodiamend and asterisk
in Bigsayeprashnoubaterekdnt SenbEgtie (e kapfornshenetypeon xnten51ty column is

md%@%ﬁtpg dlmgnﬁlwﬂrgé o\ﬁlee ggqéxhg q %@e‘a@cﬁ sa tl-ed Inh%(s)ep a%o%tlon intensity

SB selection medium containi 0 gg/mL carbecsnlcr In"an
colRAYRIIBLIs AR STk IR e GAyC EONTIOt SRR RUres were

harvested by centrifugation and plasmid preparation carried out
The faya Flbomrsitreigiyeavaiiapisolebin RN AGmusperatidrykencing was carried out
2t SEQiageB (tupkaFe R/ & e fANA 1EaE ardda e ﬁhthl&@&aﬁép &n@&%ndmg to scFv

5. 3&9%@% res ective Qol w ectro te into
E. coli XL blue éeguk{’/c i% 3grrﬁ) gap }c%l\?é%; %l 6h°mmﬂm sequence

cormeipadingdnachursels rsstatiay the seanesrd- §&’e"fﬁ?"ﬁ lavtmsep@n and displayed
veryrvétep bomlelntelohesdn gotallinktenphe Natyya 2xpression and slow

25 adaption to carbenicillin the antibody library was transferred
Exaifipe Saammmﬁmmmmémuﬁt salectiommesiwam thenant Qaéi-yaon
The“gxrr?@f W {F‘{J%ﬂxmg)? eﬁrge\r/;\( S%?'RI nfgcuouszqggr%e ?f%]? c;;ap egf ganeéated by the

articles o Iperp age resu tlng In the

me %‘E?ré‘??ﬁﬁbﬁﬁ fPaiSentous M13 phage, wherein each phage particle
contalned srngle stranded pCombBHSBHls DNA encodlng a

To @fgq@ﬁ’g&e cieT> %%?e oDng){n %? Ctlgn Of errgg'nr%eg wnhthmM MgCly and

res gphage rary carrying the oned's v repertoire was

cartpgrbated HEoRt ahé afﬁrﬁfréwgﬂb@rwdtgﬁt B Prfedenominacine outer membrane
of thedeigitddionandennrtrifiyortiperaBippimdmatety bxndOexXEdetng a8570°C and

W0expresahy dedlin Q¢ ased into the
e ps%/o @ﬁ%%%%ﬁ%i%%’%ﬁ%?ﬁ%Fﬁfo%r% Bl Ricasd into o

B R OLBYPRh STEY AT S8 R R P TR RgA e thy Supernatants
Contslalﬂsrthdrmﬁva eregaatiectdradioninadtbirgierofionferdeOpbrifitatidh €h 1L 20 mM

NaHGPOX 460eip7 1940813y sl imagortigrp e ade N8 adSspective PPP. The PPP
was Mlﬁﬁgd %Earelgitngl%rao %vﬁ%?ﬁd ded and furth%rdn%(ﬁlggé(;t%gﬁ %1 In brief, a

entle agita A phage
fespgﬁléfeﬁ’égﬁrfyfbma w&rﬁédféﬁgérearfﬁg*éww@redeqmqmafe@w \wautiesép. The Spin

Cohgtepsere washed twice with 20 mM Nat,P0,, 400 mM NaCl 20 mM imidazole, pH 7.0.
32
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with PBS/0.1 % BSA. For that purpose the biotinylated antigen -
streptavidin bead complexes (with the potential scFv binders)
were collected via a magnet and resuspended in 1 mL of the
washing solution (one washing step). This washing procedure was
repeated up to four times. After washing, binding entities were
eluted by using HCI-glycine pH 2.2 and after neutralization 10 with
i h wa fgr infecti a fresh <
T A ot e o e, 2 B TRASGE 165 e wach, 250 mas
‘mlsﬁ%alﬁag’%r?n?re?éhﬁméuﬂéa?jg%?é%%w@n&g%iPéeltmg Wiy TEspch to binding
strfedb{neto b X tté)| el cultusbz 60D GE{ALHI G5 X ahitl it Tl BHUIBF #&bendent TF-1
pmg}r?gﬁ{étglﬁ M@&%@E‘ﬂﬁh&%ﬁ%@é&ﬁ@x T EL’E%MQ%W%EEM %B(Srgtinguishing

s successfully transduced with a phagemid copy, e‘ncodlnp% i
bery R SERRI PR s ar Ay S ee N YOS RYE iR of FPP yields 80
% posistEnpeiands sulgsk oy dfriermbiotediyvish( M4E MEIdS¥welper phage
to start the second round of antibody display and in vitro
ExSReCH015,22 ufiviatal @FAroundsofigaiecions were carried out for

| 'fhé%&‘ﬁ?tﬁ?‘é?&e%%nﬁ?@%{}&Qﬁ‘a‘?ﬁ?ériﬁék‘?%d"‘s’ce{‘? Qc‘?z%"seaé%%ﬁgze of inhibiting

) d_unr;g selection to the final concentrations as follows: 1. ro
binging MNP DoRMEP 15 CRA-SSFStRTEr A GIMA 5 depisGA @ prface of TF-1 cells.
NeRigd&ingsEN Aofrone & weoolid deltupestad as deniade doc dieaspprdivigdiagdepitope on

the ANSA EQH RSN PFRRING, E%P%‘?sm%'ﬂﬁ‘i@ﬂr@s%%&@d to the GM-CSF receptor
s%Fv- rotein tpe V. \Q'%'\\'AE; rahg(%l%n s were excised ,erm‘thed 30 be ab

COm IS X RO 521, PR8I B EBNEGRE CaiirFRsian it iihuedifp the above

magher, siaestioield SEheeh FONSBRE|adiF st irdhaduitioitab biiegesrotaiaining of TF-1

celiagUilRetiaiPRBgRINENIATF Alckligatiorreash PORL{difereWased assay.

rounds of panning) of plasmid DNA was transformed into 100 gL
Thd88owie CleCOMREIRNLE £ lEG L AN PIAtRGLOR CARRRNIGIIA 2ocay. A final

LB-E%?;B?m le %"#08'% W(‘(sareFPlﬁked, and _mocglated into 120 L o¥
conpRUEAl M O HRAT)- 18 e sE iy SEURBIFEES (Erensabsieppdtad0 ne/ml of
the ypathsnaladieshyl ot woitinted periipemircettiesthoé thb sahe {@rbiddepmpdrified with
NiNirg Fatesonens. imehaiesh ovaiRiohtalisd Goirqaisbaling 13egbdtorn prior to

aster plate)..The L oft er plate cultures ,39 wer, .

adé%%ﬁsotg?r%aﬁﬁ%og ggg]g%dcggs 'v%glﬁnﬁg%[ec?%or ng 1 %gfdcbﬂn}tggﬁnéﬁm roedivm
(Gl g £1HAETE, RISORTR 521015 Reee YA GAtiBr s GBERIEAT FHOMCSE
ovefoight Al firal 3¢fe aakangidouliatps, cFmLpnorLscon oles! sushteeidn were used

per %ﬂ;‘i’éj"ﬂg: 201 (fﬁfpeﬁeﬂ] !:ErIx@uEthﬁqg W@U&' IQr%IB%ip and washed
_|ncu,ba§1%%§§$p overnight %t 0C with shaking, cells were lysed in
|

BWISE IR R r OB BT SeVAHIFE VATRCRE S i B e BEipeauilibrated
protaif/sivapie crokdind 20t M GMCEEFTIA EDFpid 8, aBmaigitibody or scFv. The
saniye0 PO fBasidlaFcalls andicelirdelrsiyace weiaialedely were resuspended
in I%Sniﬂfggggﬁg%&% guglelln .'lilr}g Subasg ! egn%O %(n 3(5:'_&’:'& %ICHLWTQSEO try. The results are
superr_latants con alnlng SCrFV m8 ecules were ﬁe’n te 681?6?’
showhlikiping-BPrgficalbsdye. A sheysta &t B ¥Bish-TrEgRI st slahigstere amayed
alorignirobiide duth GIVEG R ientigaMifosistane ) inasicaliedT Pt 1a8itged on the v-
axi@m@'egﬁﬂﬁgsgég ﬁl,gﬁfg"z RERA %830 hdsiedisd ‘Mn@l!}@rﬁﬁ‘ RABE 1 celts was

§§r xidase- conjugated goat anti mouse Fab2 specific’pojyclonal .
obSAXRLSH? (BTaRBvEe S PESPPY S BSRT HRasgRariyay The competition
bindiey/ &dopEHIBHI ity ABT Srelabderdteimeledidrdoh dodstdetedmiord by loss in

fluorescence staining of TF-1 cells while the scFv molecule 4-301 hardly showed any effect.
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wavelength of 405 rim. 15 Of approximately 100 clones tested
after the third selection round, 12 clones showed strong binding to
rhGM-CSF. Of approximately 160 clones tested after the fourth
round over 80 % of the lysates showed strong ELISA signals as
compared to PBS as a negative control on the recombinant
antigen. Results from representative clones are depicted in Fig. 4,

sinl WUgh thase 20.iePisente e %%&%acafé&eﬁgﬁsds@&&%fbe a_promising

x-axis, and absorbance intensity is indicat | the y- axis. As can
neyelasetf il Big it ameies ABGR IR BRI IERATE TERF G scE v 5-306.
on the x-axis) showed no appreciable binding, 'whereas
Exapmplosddidtlasserslatapression Bad AuriiqatoradsciRdéad 3039, scFv
ProdBQranearnmbpaaf diHerankdegree s ehIRdBAHE GRS, E. coli
BLIYE IV FRAN ISR GRMEL L esIad liout NG MG I BRAIPY sorcive

e‘xperlments‘%r unspecitic binding to the Diockin agent.”NoO
medigRitfcaherice Seapiy gigRAreutfid b bbseriearofnsriantivies iiduced by addition
of $pBGificity mivthadtnelingipethe st GMaed . FhambINA BEGUeNEESstation at a
renfBLAIGRIANES Fik A RRALINE REEY ) QOERMEIR SR SIBNEY 4 10 min and

total, six, 30 different sequences were identifi seguences _
resURTRE HuMMRBrifn i SR RIS 1Y Tom ke (5 e by apptimal, sequential
freggamifinthsoddonoeai-Hhiving 2 487 Exanrplea GvE Bhasabtefizatiprthe extract

wadiAuRRRSE Y, enstkstH eaataining human VL and VH regions
Example 2,3.5.1: Large scale production and purification of scFv

e described.in Example 3 .
rh%%g%é 5’-‘2663@'}49&&?589%&%%&%& ﬁga%*;f;% i3 seggn XA Srdtat attinity

e scFv leads were isolated a plurl : : ]
chremaipgiy SN R B 812598, Al Ipdt VTR aivifisth agRidies uhjs method.
AlleR FB1Y Systhac Ppiasmoh aesUnianc® (SRRYre Mrecaisadabih@romatography. All
cheRXREIERt i3 t%emégeQH@l@%ﬁaﬁtﬁémrﬂr%t@gﬁﬁng@gﬁﬁen) or Merck

A1t A

[y

mﬂ%@%@f kinetics (kd and ka) of the scFv leads were measured by
Injecting 10 gL of purified protein in dilution series 10 ranging from

10 pg/mL to 1 pg/mL purified scFv and monitoring the dissociation
MAF 25t pstiope seinectdeiasrty AL Blidretwarfier sguep peceriipg to the protwcol
proHER B S fipHnznd {0rdisr M MaGuBonwes E4DTAratei 00 BusiarfACtalt mM sodium

phoCE}%Qt)c Jﬁ‘@ﬂaé% Wﬁm@ﬁﬁgd%mﬁ(gfﬁvﬁkﬂt'QEEEMIQQW@'&E@lm (2 mL) at a
Ao SEITRINING, the {t?t%o onstant.for ¢ S@ﬁg'ft' N SOl B2 (26 mM
KSR Y™ APE SHERLIT B IRETS a2 A8 CHRETRR 1°ad)B2 ¢
sodiymareophsieElcOhcRAMMRT b PihMcinidanizl/te umdve isltbind sample. Bound
prognNeantiakarnsik obdigandeOdBrdis (kaith {Blrkek[ABRA bio@AB/#tions were

pool__eE{lft?r m;%@f{égn’%m (2) Kinetic binding curves were

determined using up to 8 concentrations of each scFv lead
al¥zed The independent l_g)ttin%of th§ raw data resulted in

Oel T B i Han BT PR L SR & SRS ThEY S0 Werpeigen T Prop Crace
colusmidBharenibie)equilitspiasviisBBSitdibre L SivstdmoiD sanplveisivs el mL/min)
werSREMEIHA bRl8dald. SEAIR EkanliliMsikBldy Sr- dSi iVH. PESAdRMication, the
coiu%?ngéa% c@ﬁ%a%?e& %rngfgéc&lg)%%g%'e e):(r]xﬁ?r:a igﬂ%)él]é e::%lgr %vei ght marker kit, Sigma
MW GF-200). The size dependent separation on the Superdex 75 Prep Grade column resulted in
clearly distinguishable monomer and associative dimer peak fractions of the scFv leads. Protein
concentrations were determined measuring optical density at 280 nm and were calculated using

the sequence-specific molecular extinction coefficient of the respective scFv lead.
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3039 0.6x100.4x104 0.9x10'40.1x10-4 1.7x10"6 130.5 scFVA
1.7x1061.1x106 1.6x10"30.2x10"3 1.2x10"9 2.6 3080
1.0x1050.5x105 3.5x10"30.2x10"3 3.5x10'6 19.1 25 2.3.5.3:
Inhibition of rhGM-CSF dependent proliferation of TF-1 cells by
scFv leads After confirming that the strength of specific binding
was preserved in the scFv leads, the aim of this experiment was

ExiPh 35658 eGP A IERAGLRD Bl DG SE Ty 18 AL WUB B8 scFy lead

antigen rhGM-CSFE. The inhibition ot the_ biological Tunction of the o
Thsmaeﬁ HfRPEBEYY Ay o1 HE 6 BT SRS Aoty of

thechAlFhrpnolifer &LRD6-hsinHibior A4St cEF ibe TF-1 (DSMZ ACC 334). TF-
1 RIRleration:nbiniienaxRay %&R@‘Q@ﬁ%@%@ﬁ%ﬁn@%t@%ﬁéﬁ%e) 10% heat

above. Cells were resuspended at a final concentration of

s I PSR h40, T8 5 P ol (L= oy the st
Deusybe Seionipyer welikoersassn0 9 dZelalpiee Sispelyaysihutbig, Germany).

CeiORGRNEBHAROf BB a&é&nﬁwb@%@&ﬁ«sw&%mdr&p SURIBLeRE assay TE-1
rollferehtlon f.the TF- %ﬁ%enﬁ aliz tlo of rhG

tr
Celgq Wéﬁdeﬁﬁrﬂﬁ&a%on p 2d %cl%@éjln X %S Was 58%4‘%’1‘”%‘*{“"“‘ Ix PBS
(Cufhatrors seited) reHshFme jsruteirded Atk At rorrsratigmel fron fegpp cells/mL in
RPpg/ 84001 3 40808 kndL 90 (L akdialyas candrshete il tencsbpsated culture plate
weﬁc{u&eo Qsé@ é% P fﬂéﬁﬁl‘@cﬁ&/@a‘éﬁﬁ%tﬁn&%ﬁcéﬁaﬁoﬁ”& HCﬁng I'lZIGM CSF was

solution. T samples were incubated at 3

used R, f*ﬁui%@wa%ﬁéfﬁm?eozéﬁfu?o‘f Ehils- ??-r Eeesﬂglwag a%kf&% E%ddemﬂdmt
prajidiatanigrV VG FL1o & petifird rsitBrimgrthveidd| 6y i O tAE ThRernge witMa@STGolution in a

duégﬁ/érf@ag@ﬁ@tﬁ%ﬁpatﬁﬁﬁb@gm@ %@%ﬂ ltzelﬁl@s(?aﬁ 1 frig- sél:l}r@ were incubated
utralizi ClviI S clear rate
at %%E C? Or eh [/19 an?[ five st Fh?gﬂ' ? ?ﬂsiﬁs determined

ronges |n acC IVI Xample

ad@ﬁt?fﬁi‘ﬁgeﬂdexwm@rﬁ@ @mmbm@rre%mw@bl@t@d%m@% #efS0 nm. The

dalcQnie mplatechimhikmbiolngicah acpivitalisnTeniiakzip hagantiodnr regression
cu@e@?%%ﬁ&fggfggarew may be improved or even optimized by
increasing the binding strength between neutrallzer and ligand, in
art é %4 reaS| the off-r e of ti}g ThIS

Fe'fé’r ﬁjee BRI nﬁl € Seq ueﬁ%g of t?1ecr°eug"?ge fogn and was

cowrm fvuhegrevpmer& e@ﬁdb?ﬁvasmmﬁréwﬂﬁg@ rig o R 8%?@ the half-
mammmiemtr@naqw&m@ugmusmammm32@4&%@&&&@5@@(&& monomeric
forth 38 ﬁ@nﬂ?g"%hmé{%n%r}&%r Puliple ConHguRYS Futations (e.g

stretc ive, SIX, seven elght nine or ten amino acids) into

B e S P e & ROy O AR Wil vits

ﬂ

Th?cﬁdﬂa?ﬁﬁﬁﬁé?éa‘gélﬁrﬁwmfé is BroeiRstisabe set gy ibtegiens that would
paiefigiechiglaprefagntialiqealitioss (elgatip agentaunsiog) via

suitable selection methods (i.e. phage display). 25 Example 2.4.1:
Exmgaﬁ.nmsa&aﬁKHMfmm@m dheb bl GRB: He@1te I FBMIES)
lO(f mi%?oo% ?%r!a@&%%vi% %J%' 'ﬂgmgyg-{x}e%{ﬁcégﬁj E Cf’egi;h%&l"’mg?&) g%nonuclear cells

or example an scFv m y single point

ra ment
(PN ShiBAS Giouet PR PR efrRe g i SR0R) BIRS TRELLRNA was
isohedaftgete®Mlickityahe &vVesy®iyhidpidbaQIRGIHT fdkactipghevitianufacturer’s

msmt{&épgﬁﬂ?\ﬁ@ @#}t'%eﬁww sbfrgagr@aé%d%q 'ﬁxliﬁh'atgé CBERR8EY Cold Spring
sgreen more €0 number or mutants withou
Hatf% d@a%ora 6?%%?%% XC?[!AIE 1tion

sutcess. The heavy chain CDR3 of an
antibody or fragment thereof usually contributes strongly to the
overall binding of an antigen by thls antibody or antibody fragment.
It
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was therefore contemplated that a promising way of increasing the
binding affinity of an antibody or antibody fragment may be to
mutate the nucleotide sequence coding for VH CDR3. 3542 A
variety of different methodologies exists for performing such
targeted random mutagenesis, some of which are described in
the following in terms of how the b|nd|ng aﬁlnlty of scFv

The%% d§ W@QL%J&%&Q&QQ@n%@ﬂ%S{ ﬂwtrﬁqywmg&smm of the human
nucleoti %uence within the'VH CDR3, preferentiall %s of the sbove

ePEioHfe QW%QQ - WhB A Pegidhe Wik ATRBRRELFC

. deseritelbPEMC soqlidnicd byckteging treVBHODRA offinoasivbattetcllowed by

» il elesbamRalmanys. Via cleavage by the respective restriction
enzyme and adding Si nuclease/Klenow DNA polymerase | and

For eTgoI%Ic())zyv eidhu}{laa rpe o\)ﬁoljgl%qaggﬂei‘céa&@gﬁ%@n% rHsmg a 5’-VH-

mutagenesis In one or ore amind acid positions ma

e BFOR P uBE BT e SIIHB T A IEG e 8 DR ARRAETE 6-3),
5. HRvERaXEhI D00 B 1L K (L 6883) CReECTM ERE HASI NBSGHS”), 5 -huVHAB-Xhol-

ZOﬁuésa@%Wf%I@%%t@@§@@@@ Bij- Q{@aasgyg?-%l% 3’-VH-specific
) 1IN a Sultaple SCKHV expressio ar ra

P B A LA (oA L Gop S Vs BetEl-
200then-BEpiskE I G2 ERddTIEH I ProER serianeneldserianfay combined
witPSRENBAARd b atadierzalinnal SCRUAERAD e AeeHNiHBE bYahe number of

Viou exam le B) alternatl b "
p“t%%o%ou 86t ermea?‘npﬁlalnmﬁ?agen\élinlr;{ﬁ prr? § mb & ?’fﬁ%}?ed above of fott
dongre iy wdéséﬁaéomra@f&n‘fﬁ S@fshrodk fqih@&ﬁ Rrpzpggam was used for
am{1888bnAdlahenationst wouel | 5l rerie peenthenalinggici2 1€ flos@ekconds and

m%oeﬁﬂn'm pased ¥&C&%&%&d@%§ %&H{é@w@w@a&as%m@d by final

A primer able to hybridize to the S|ré%e strand ed p

eXIGEHAP 3t 2o ARG A i AP RUN S A &ReR I8 aﬁthé‘aﬁ’éﬁl G fgproximately 330
bp extendedd Afterdpiopatraiend notibds.respective plasmid pool in E.

coli, the mutated VHs canbe harvested from the pool of plasmids
Forahé eambingd.wit bathel eeiging [ RI-PCRovassttaddl edihkery ieps. First, the human

hcazylé i\églzél éﬁ){ ?ﬁﬁi‘)@ﬁi@ﬁ%%ﬂk‘f{ g\}g@@gdﬁt%liﬁ% £6HSthe isolated

onies expressing the variant sc icked

temgat@eﬂgdfmﬁ?m@a R §angs dé(&ﬁﬁasﬁ“fo?fge &k g??&*"i%* above (5’
hu\FH BB 00h 67 beV4KEoRAND e AHBUYEHB-Shel/RNG5) @rd mplepecific primer

set B)-Y 8t 3aarhe! Alamativeta WA GIPAGAK DEE TRIT mQ@ACC CGA TCT

oA PRI Scke B s 1 pehm B o onc
TR TATFCAT OB oA T NREARS STnACHY BGRa)of Lo 134-VH3A-
MHWGStAPAR Amptficater 16wTich cAshitateCE ATOTENGY ACA GTA ATA

CA@X lizing (0.4 '1%45\/%“513%&‘39 ¥ %ﬁﬁ%ﬁ@ﬁ%ﬁ%ﬁﬂ%ﬂ@dﬁﬁﬁm CAG ACC

suita eclonlngjsne IS combined with a set of 3¥%Imer3t at

CGAnHehNEtHACS Ghét HTthE ARB Peion ad R ATt SRt ada £74 ATC AsA
GTE DRE AMGCFRAT 6o ni@ate a2 TN G stiie f01 sitEM 16 MeeRGC-37)) for the

nurfRRAECANOR; fraamenls 4 hisSel0h SR RIS RG0S & SRIUENCE

of one or more triplets to insert random codons within the CDR3
TheBQuence. TI ThIS Qin%% Sjjvgpeqlgéas containing randomized CDR3
se

re Ions ‘5‘#} e su guentg combined 43 with the
a) %e@p‘é‘éﬁéé L79%Y Sdirkfd ik )1ﬁ1 M itable scFv expression
vector and
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transformed into E. coli cells. Single colonies expressing the
variant scFvs are then picked and screened for improved scFvs
as described for screening and characterization of scFv hits and
leads in the previous examples. 5 Respective pools of mutated
scFvs that have a higher diversity (as can be easily screened) can
be cloned into a suitable phage display vector and improved

b) 5301{:\(,?}1@193 then Qfélsq%ctgg pﬁgyﬁgg I\qiﬁalay on the antigen of

|ntere Ereferentlal y under conditions of decreasing antigen

tidheatlEed v Higvat-2ntds. Phage display
d) ﬁdieﬁhrﬁssa)@aidﬂ%d debindseérdingRaHd standard protocols as

€) ﬁ%@ﬁbﬁ%‘ﬁ%hﬁ@ Derein. VY. pifhe above methods Ato C
glned or performed in.repeated cycles to further
b SM&%‘EBJ%Q" SpUthive atfesdy odified scFvs. Example 2.4.2:

Increasing the affinity by mutating the V-regions randomly
PerRi-RIGABIELIRBEIhBTE 1 B $qUEHER YISt oPTmatathsguapssipitdifferent PCR
reagites ohildesameihgtihavenbehigh@eahabitiyiafistesastingdvkd $herimer. The
fon@ﬁfzgeﬁ&\éep%glgﬁwaéugae@srmmusnaeeﬁ%mmqe/gtafc%{“?ge%ds primer

by . mtroducmg}pomt mutations throughaqut the entire VH and/or V

C8 SnPtRR AR GO LRt AL s f%ﬁgéréeﬁ?fgwas performed
owaﬁl selesfivigved gplmizstsoRv. 7BYCay! O hexeesplordieh X PCR step and

the FOEHQEVL3SQHHRAG %wgugﬁﬁﬁ%agﬁ@f%gegﬁé;% fJEnI\%Qi“for a part of the
mut S (& escriped.in, Low et a | O
e R SRR b R 5 e Seprimer

described in detail in Sambrook, Fritsch, Maniatis (1989) "A
Thesth S G A ARECTORAE R Ak VR ASTRE KRS pd as templates in 4
secotiPOIR oevidmamisofzstRbemstectine § ‘Yahsbecdarpriteoedy yphagel 3° primer

maRiSRIaY @k RYiTRRATSaRRRHYs d5ad M%@Q@ﬁ@@ﬁ&ﬁﬁﬁ@%@ﬂX@?ﬂ}BsﬁZ
s SERCERECRFE 0,805 (48 A0 QPUNZEL VSIS AIE 25, 7 Gac Tac.

expressed ' sui sys BITTS o Eere
3)improved scFv candidates. Suitable methodology as described
above under Example 2.4 was applied to optimize a
Thr épiosep RIR@oefn leadi{stfov gpiiisuling in a class of

Dezmemsmabhﬂmaﬁ BnilaMs; %Elep@ma&z%a @@i'tm&ysféaems&tsdnd primer

resej;geéi P}/ cFv molecules B-N. The ara]cte | |cs
ext SECO wcr ove ﬁ1 extension at
v'molecules Wi ate fl er n

72"%#6\/1;&@1@;&&111751@9%% fgememtmeom@ﬁ@mg thmféﬁehmrréecois
from the selected scFv molecules IS descrlbed in the following
: e hlarroYiE gxgiression of

P Y — Y LAPOI BRI e i,
are kngwn to e %) SS func i0 aI Fab ra%ments th&y glgsua

PRt apaib ol ﬂe&’nan 6?8%‘5% BREFH Wn§¥ human VH
ﬁamwmdwéw@&ﬁﬁl@t@ﬁhﬁéﬁ@ﬁégegemﬂbeémn scFv. A phage display

libriRA RN ks 481 SRt i vasRcbANehibatebasedaRsY bs'RGIOfable disclosed in
“Phaﬁf ¥iep i%fﬁri%b%{-gﬁreﬂmuaﬂ e%u‘”}?ar%f SCB%‘&&“%‘"%H'?S%L%%%%? &bid Spring
us exa s were subclonedinto mammalian
Har@%d?@%@@ﬁ\?é%?ﬁ(bspemally VH regions of scFv A and scFv B).
Example 3.1: Cloning of the human light chain based on scFv
HeaBy3¢@ia (PTG deasevate Seitdhtedifiomm AR streliérasimwss e wrighted for each
ligafi@pamentsegcoding the VL region of scFv 5-306 was reamplified

oo DY BFF SRS L3RR IR RAR . By a0 -sie at the

37
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end and a Xho I-site at the 3'-end. This fragment was then
subcloned into the plasmid BSPOLL by Bsu361 and Xhol using
the 5'-primer (5'-ACGTCACCTTAGGTGTCCACT
CCGATATCCAGATGACCCAGTCTCCATCTTCCGTGTCTGC-3)
and the 3'-primer (5' 15
CATGCACTCGAGCTTGGTCCCTCCGCCGAAAG -3'), thus

o Pl mammAAN. Isaten seguenceAnd a uman Glapea

constant re 10N an VeI‘I ed Yy sequencing. zmg
b) ShHVELRHE-AAAND 5B M%a%%kemmmmﬁﬁmz
¢} BuhbdHNAG-KboltheDe uitatiblic4 PRSI ¥ecloh ﬂﬁ%}é\m\stﬁgnved

4 Jf%m/ﬁ‘f?s%?(%%?%ﬂl ;e%ctew?f\%%mﬁ% Et é%%% (30C-

Acad. Sci. USA. 92, 7 acm t A encodlng

O SRV RO BRI 2 He e AT it T oding

D) St Bddab29é xldahiinageVEDMH Exanyita B1IHE kymiag of
human heavy chain variable domains From different human VH

Ond egama selarie i E%@reﬁﬂﬁ&g)@me@ (Esnesda V4! Q@pfﬁamcnt pool
(Xh% ﬁ‘%fﬂ A SCR% %&60'619 vagaple f 2 é’s 2%@%@3@? 98y o (the DNA

R, generating Bsu361 regstrlctlon
enc&‘éiﬁ%ﬁ‘l’fd’s"tff@&&ﬁ%?ﬁ%‘héﬁ% m%crméewmsrqamensmmrww Spel into
pCBEAIBEBHis according to standard procedures). The resulting antibody human VH pool was

thet(@ﬁﬁ&%gg&ggaﬂ- L@E&%&g gs@l‘?é%c%l@o%&%%%%y electroporation
(2‘5% GTCTGGGGCT,  GAGGTG 3'-primer

A&f@ﬁf&%&%ﬂﬁe&?&e@réﬂ%ts&m}f@ Teselnggnapyibrary size of
L6 ¥ heexeS intdengroircivaggrivanid. were then subcloned using these
restriction sites into the eukaryotic expression vector pEF-DHFR
AfialebadypocitainiagRapukaryetivaleades Ge quan QEI@@)&Bﬂpﬁenotype expression.
Th@%&%&%%@&‘éﬁﬂlaﬁa&@@ ﬂ%g@ﬁ‘?&% Al 1&1%%%%13&%1113 50 pg/mL

n. T e ea C aln Varla ereglons were thUS Inserte
car I A2 oo R AP TRELG BT etel FEor s were harvested

by esoinidegaten geth plsruifthepasatiableanigions wiege: confirersdipyvailable plasmid
prefa@AdL REIYagba) ExprRIe: 33 DRANWRES}ON of scFv fragments into
full human IgGs Plasmid encoding for the light chain (VL

15 é 39%@ 9@& ?ﬂg Ql@&{ﬁgjtﬁé’&%&% %E%o%%\{y Jl%qaé%gfeorated into E.

" %\é{ /human IgG] constant region) were cotransfected into
coli Bk e dbriting U ST PHotoeBIs fOP (s B gtatrpulser) resulting in a
librasy pizessli @t antPehpdcistiepvndeet clitascl twakllbfhetipbebogppragstsiion and slow

adariog W@leﬁﬂ&ﬂz@ﬁﬁ@@n&ﬁﬁﬂay HREghUNG.IRI-0e 6y e Mediuih 8o pgmL)

apner G A fro G derlvm from
seedfi3 SCEV B vb’@eT %Jgko tubé)eefe{kﬁg?‘fﬁserﬁr%%bn&ttﬁfgwg? gadt?? ﬁ"ﬁéiﬁ&do fhe 10exp12
Paﬂ'glfﬁefﬁat%ﬁﬁ@wé réRaéstedtiaadntie odnalivirard srrotiobefifilmentous M13
phagrierdeidnlaiecbiiadatrie Amliremaigy @&ﬂmeap@mmhs-bm encoding a

hum%%g@rigagrﬁgm%g&sdf@ﬁw% M'&%@egﬁoné) ng s Of] Jr(z) qual ri]rsaﬂslattmnal fusion to

Purified immunoglobulins were the Used forf rther
PhagecopLpREDIHN 10 experiments. Example 3.4: Reconversion of
IgGs snecmtles mto scFv fragments VH regions from the IgG
Exarpplgid bitBhe ymee¥bbd above) were recloned

The matomgpu@blem&wmgsmx&c&ermgaﬁdim stangiaiidrom the culture
supemgm%sagowm@&% Bmen HRIES ¥R, d a}\f'ﬂerég?{'gxg ﬁ'j?%%ex?u o1

he VL region stemming rom th uman |i tch 0
x 103*‘&1%&@%%&&%@ fsromGedsd goh wﬁﬁéﬁ@%@#ﬁ@éﬁ gpd incubated
with Fecptitimaldsonipédedisolnble ThEMeh aFaElaridatiatariaf, thekecsbfd/m example 1)
(scFv 0, derived from IgG A, aneéscFv P, derived from IgG B) is
‘described in the following examples. 20 Example 4: Evaluation of
binding specificity of a human monoclonal anti-GM-CSF antibody
for primate and human GM-CSF
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The aim of this experiment was to show that an antibody obtained

as set out above binds specifically to GM-CSF. Therefore the

binding of such an antibody to different recombinant human ("rh")

colony-stimulating factors (rhG-CSF and rhM-CSF, Strathmann)

was compared to 25 the same antibody's binding to rhGM-CSF

by ELISA. 50 gL of the particular antigen (1 gg/mL in PBS) were
forCPﬂt‘ﬁQdQPF,ﬁézﬁ‘fé %!&A\%Taelgum?&lmw %}(Iﬁqmoﬁ“m ag KIOQ Ebexp% streptavidin

temperature. After washing 3 times with PBS/0.05% Twee
magnst & et Chaekets 2P A 308 S5 40aR HfRpbRrtRepDated under
gepleregielidofdt Hmatuesom 30 temperature followed by washing 3

times with PBS/0.05% Tween 20. 50 gL/well of a series of human -
scRatib@aing famexainpiealgGii Melg@g@)mﬁw;%igﬁﬁ&@@by%hmu steps
wnﬁ%% qliasiense AeRIElnao AR IR MRSt UL MR AR ompleres

ains accor Ing tO Were al

<W181|8ﬁdf?§é??é§9%hawr&1ﬁ)o‘fﬁrr ey STRERALAph PRBddds | mL of the
waéﬁwgenlﬁﬁiﬁ%nﬂamsfatgiswnlhpowdﬁfg anddigebadeebfosiddwpAéefour times.

Wﬁmﬂp 5@{&% é% IW&%S{ %gl’lg’ ﬁ@péiggng Mgwaﬁer neutralization
% pL of a horseradish-peroxidase-conjugate
wﬂ%ﬁf%ﬁa%a% AN G el IR L
culPRS/0.05% Tween 20/3% non-fat dry milk powder). The signal
was developed by addition of 50gL/well ARTS solution (Roche)
To ahtk sheospiioiigvasniensinied bk %n%tﬁiﬁ@s@eﬁmedmth i9f200 uL of a
iR N3 r@ﬁ%r%uﬁsﬁ 8 ek avalanie b an“@%g'euﬁder gentle

(Strathmann Biotech AG
2gitation e Bt P IeF FEe h R ivul A colifndirssestsl] ﬁd‘iﬁg‘%‘F?ﬁé@éh a phagemid
copantigermgsaibubind kefv-iegngrtleteci egamithe tral atiR@rbeniciliin resistance and
sub%Q%M%eﬁ%H%% ﬂ%‘iﬁ%ﬁ&@?@%ﬁ?ﬂ'ﬂé’ g%o;m?o&g %@Iai%%gdy display
ddeve opeld with 50 pL/well pNpp-solution (Sigma) and absorption
and FLUYR SKEEHRY at 405 nm using a wavelength of 450 nm as a
reference. 10 The results are shown in Figs. 6A, 6B and 6C for
A t%ﬂb%‘?‘@’é’éﬁfﬁtf\?@%‘ﬂ?ﬁ e rrmpetines fogie AW %1?’&?\’@@&8 ARigep foncentrations
werb d seerediitg g 6Asaier eabaindengentraban sfsitoated antibody
1. (4240 an iggragse in 15 absorption, indicating good binding to
N 1‘rhGM CSfﬁg\/Irboth representative antibodies IgG A and B. Fig.
%’é‘ show ? esults of the same two representative antibodies
3. eindling td ®M-CSF. As can be seen in this figure, increasing
4. régfacentratong of a rabbit anti-rhM-CSF antibody led to increasing
absorption, i.e. increasing binding of this control antibody (solid

PlSaEheseas the cmé@pgsegaa@%%%pyp@gg% $183FHRRH@BEY S ning.

(solid squares and solid trlangles) are 2 superlmposed as a

Forqgcp tlmélr};%otr)xag él) l?bb rba em ﬁgt r%e %%r\évrg rf]:x:mseci from the
Increasing test anti ncentratlon comp etely anal

plasrpids|t (Xdetpsbr btfth c'ii?ﬁ?él Aittibbely S&@Wew%tr@prés%htamvéhe plasmid
pCdebs BBl A/Hnd B dnddigoaChsfombnihine; st s hiynitifagita). After ligation

eac}m)@opéﬁfe;re%k?&ﬁgg%m% gﬂﬁaﬁjﬂﬂ\’\ﬂ\fﬁ @%n%fo@ﬁa@%o FOO pL heat

indicate that the tw f% ﬁ%esentatlve test. 25 antibodies 1gGs A

shoré g%%ﬁﬁ?él 6?}{ %{Rﬁ:ﬁl&tﬂfg 6.@.' égaéome colomes were picked
and drienielbeihipt b e Sl ¢ arMSQBFmah H6CeSke BRtkvalitigaes (Greiner). The

wazi@iad'te&%iﬁdma igm&@g&ge&@m%ﬁeé?ﬁ%b’ plates were incubated
e eBLJ]u agent, Ex rization "
ove Lﬁ{]‘n?gt caoeh % t‘f‘%&ﬁ“’é@ﬁ" § Opanel)bo 1 18 n%(ig lgg er p(?ate cultor

an monoc ona ies a gment
thereof
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It was desired to generate a qualitative ranking of various
members identified as positive binders of rhGM-CSF by ELISA as
described above in Example 2. The ranking was intended to
reflect kinetic (off-rate) and equilibrium (affinity) parameters of
various representative antibody binders so identified. To this end,
surface plasmon resonance (SPR) was performed on the

BIAco 000 ratus core / Up I%ge
e e T BN R S e R AR . 1 ¢
(SQB‘%EIIM NicHussmreE BT A@%OEF%%‘BW&&&H{ P26)4s %Eﬁlfms]gﬂcubamr scFv
prdduftenat 2 Sndué«d bR eddintpRoart, Ninvan G MiE ST eukitie well. Afier ancther

mc%%gﬁ(’s gVS’JE'e?x ftar altermately E%Q%IE@%%@@J@%?H!Q? i ‘?r(cubauon at room

é roduced in ¥east was immobilized onto flow cells
tﬂ“??taaﬁe Wéwf hEdEs PR PRE MBS AT d N A Hita BNy D TA PH 8, 2.5
mginjedtisgy8®)LReEiOuk! Mlscadierl dapdsoxsrs sepiritatitle cOudifvgation for 12 minutes
at {\b@jmg-(ﬁe@cg}methyl aminepropyl)-carbodiimide (NHS/EDC). The

5 antigen was coupled by manual injection of 10 gg(mL

The? Mmgasngs c@-nQa &getr% ’tiPHtestc Efz%lc’ie %’ﬂ%txke as5aYs.
tlgen were |m |ze OW cells 2-4 a UStIn e amount

De&F‘%ﬁ%%F‘hf?@ff&ﬁtiuﬁ?é@d »*-qdwreeflmég% niﬁ%ﬁﬁé@ﬁﬂlfﬂ‘ée) was carried
oufflosing edh 2miafag ddte (i mgth B 3ig e B30 sétiiged engityr@feradish peroxidase-

coJ}ﬂE&M&%’é{ F ARPRID R ft@%ﬁ@éﬁ? ﬂ%f}%l@@ﬂtlgzn%%ﬁ I al{ﬁ'\;ﬁf Zﬁ%g/mz, PBS/l %
or a e n 1o W Ce wa
SRS IO oL BT 57 1N PG RS I P9 tected o a

wayedtigibed €lrfarce of the sensor Chlp was blocked by injecting 85 L

of 1 M ethanolamine and the chip was left to equilibrate overnight
Ofabamdmsu‘ﬂymﬂm\c&«ﬁe ta3feB gtgmire dfitd B8ekifdn kel Godes showed strong
b;nfﬂh@lﬂf%ﬂéﬁt‘t%*?r&’ !&zﬂit@?%’& bind @&Q@E@@P%?%u&ﬁﬁr&@ﬁ%w 80 % of

for'scFv. 15 fragments of human monoclonal anti-GM-C

thealﬁﬁ’ﬁ%sd%%wéﬁla%r‘eg SRPENTIERE RS TREFSrRed gsa%ét??ﬁft Keyfepirol on the
recoridedirgtizapafraph. Priorauetietadyperime prealericddoitotégn 4, in which these

rep%%&ht@ﬂ@ @cﬁ&%ﬂé%ﬂﬂﬁ&m&ﬁmﬂﬁiﬁﬂ%c{ ﬁB%&lW%@r@i@IYszﬁdmated on the y-

nSt BS atﬁ%% fOI’ 2 h d”é‘at?% ]éo]fltrol seconld:' df'ln%n the x-axis}

axlﬁlnetlcs o? the members b]l cla|mecf Class were measured

ShpRecEm gPRG ARl Pindirse TRk SRS P sbILtienssatdy @ &9y 3033, scFv

30ihadk 3ER0sad etiip 5Bhe shones diEtifinthiaghgs o hiddadsorpttrb 9ELISA.
protein to the unmodified sensor chip surface (FCI) was

Auaymeaﬁed féééézﬁ Iii&é@t%@f@@ﬁi%éyalﬁlmwﬂ%}&r&% lim I h@ﬁiﬂmlno to the
cells e relative, response signa
bioé?&f 4013 %nvxas ete‘%rﬁllange{d (@Jlfﬂl e?dsﬁe%f IC &éso%% |o rateP ccificity of
the hiadingdnitere@Y5EEB0 sec. 25 The results of these experiments

are shown in Fig. 7A for a series of representative scFv fragments
ThevPibh ssadkpeevibmsty her hlideififiedsiis peitivends@rie @8Fmined. In total, six
diflRIBEIRET UG WA iBXRBHI RIS qRAPEESERIBINRSE ENRHAGHYe closely related
o1 L ments for Vélpéch nBI ig@ 2 is shown in Fig. 7A are as

éc‘ﬁv 3Ev°l§ scFv D, scFv E, scFv F, scFv G,

scFv H, ScFv I, ScFv J, scFv K, scFv L, scFv M and scFv N. 30

Generally, in interpreting Biacore results, the amplitude of the

binding peak (RUmax) directly correlates to the protein

concentration in the injected sample. The kinetic on-rate (ka) is

concentration dependent and, due to varying concentrations of

protein in the PPP, cannot be used for the qualitative ranking of

the members of claimed class. THe kinetic off-rate (kd) is protein

35 concentration independent and characteristic for the binding

strength of the respective members
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48 of claimed class. All identified members of claimed class show
specific binding to the immobilized rhGM-CSF. The members of
claimed class with the best apparent off rate were identified and
after further correlation of the SPR data with the inhibition data
submitted for determination of affinity via equilibrium binding
experiments on the BlAcore. 5 In examining Fig. 7A, then, one
ExdGiie 9"59”@11%@%%{ BRI PGS IRl SC %Vt%zrl‘z%bomxnan VL and VH
fragments upper portions of which eac
ﬁgﬁéractenstlc curvature WhICh can be extrapolated to obtain an
b or & ¢ asitfionidn uAbtAlivedys

the %quggg“g& tg@txglag jg 9fthe reprsentatlve scFv fragments
to human GM-CSF. 10 Exa}?ﬁgle 5.2: Ouantitative

The ot AR 67 BRI B e DR ERaRP ) for

certaln human anti- GM CSF antlbodles and scFv fragments

Thbemotﬁmémgmmeftmﬁ%zﬁﬁﬁ c&rﬁtmmersamdﬂ Bﬁdaagikmeucs (kd
andqgﬁ\@ﬂ‘ﬂgl%ﬁ%% %%ét ga;QJég‘:bM rﬁz %l!: ng %&%%gu%h‘é§ %]3 in dilution series
fi-ratés when ng

demonstrate reasonab klnetlc 0 uman

ran%r}g‘ @g}:lth&%h %ﬁ{éﬂlfixge&ﬁ&gﬁa&%ﬁaﬁmﬁﬁ%@e dissociation at 23°C for
100regor @smpitatienbofiswd intiRHTG (00 MIBBHESs gthd 4radhdhiéCl, 3 mM EDTA,
0. oébefeat#a&atp%jn%emt&%&uﬂr!@@ WeLp 'ﬁﬂi@%ﬁh@ﬁ%%ﬂ%ﬂ% &Qezmmmg the

recombinant human G As shown above in Example 4
rateSFRRSIR Gtﬁéiﬁij"fb"‘tﬁ’é %{Ht@é?‘?*a‘f?éré“rﬁt%ﬁ\/i”éhs? L ?sIc?ﬁé“Bf“trPé“dmg equation
(Fouhdradtenttn aherspaeifie ettrimratisrofithgeckaisaaf@nnd3Ms @8 Boncentration
of l@atipodies and fragments 20 thereof as claimed herein. Binding

kinetics (the off-rate, and th certain

representative memgé? o'ft e&i@ifkﬂk i‘?ﬁ afl-GM-CSF

antibodies and fragmeawihqw{uﬂe{ﬁ]nmqu@(by |nJect|ng 10

0 rlfled roteln antl or fr ment thereo

K e e B o e A ek watoes
Therndpperieng ﬁt@a %fs‘B%Fa’tTdWatez‘S‘@ ‘Fb?‘is@e‘?été’é o Esspripiffaiate constants that
werp Gt b \was: it i eadhiti bbb dkhclktien dedstamafelj thedr¢ssingire shown in Table
1y, BlAevalutionTM software, determining the rate constant for

dissociation and association kinetics with a 1:1 Langmuir binding
Tab equatlon (see Formulae | and 2 below), where A is the

concentration of injected purified protein analyte and B[0] is

Rmax 30 -(ka * [A]* [B] ) 9* Bb (FormuEBl M I dCO M

B rkeHTARBD THIS

30 Qi Up‘ti%s cohipenifatio ’61g ahr és hfative 3532
o A %mb%; &ggﬁﬁa%ﬁ%mere {5 tea. The' 20

sC
aotdependensityig 0 ghe raiy xdarrgultegin dl%segla@@n and g 1
assoclation rate constants that were used 10 Calculate the 49

23, ?9“:&%&%{&% SORALSR gonstant (KD, The fepylts oataingd oy

.Aﬁqhm% BpchasHsRIBSL mcrﬁ@h@&md&mrﬁgvm%ﬁe\ﬁgmws the aim of
this RigEifgetalasobtainedite spepnesest aitvardgciily 6fithe AcFshawsiiahe antigen

rhGprlr&@gﬁ{@ gﬁg%&?@ﬂﬁ@ giJl%B‘églsﬁgé%ng mgaérggﬂQhéB %,@‘»%VW }mt%mg of the

|nd|n dat tained for representative scFv C, F ?
scFv was charactenzed in a TF-1 proliferation-inhibition experimen
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5 shows the binding data obtained for representative scFv I; Fig.
7F shows the binding data obtained for representative scFv B,
Fig. 7G shows the binding data obtained for representative scFv
A; Fig. 7H shows the binding data obtained for representative
scFv E; and Fig. 71 shows the binding data obtained for
representative scFv D. The data are summarized below in Table

R4 HIARIRLiRtantalhe Alfinity finding, daia [or £EURI shove. Cells were

representative human anti-GM-CSF antibodies and fragments
restpREdH RdBaL PR h GRS kelielnh iy BEVE-16/ 1\ FCS and 20 L
ceitheneofiscpar AcNG dedbak (D 18 I08mdos1E/848) B FGsbaogowstion of 0.3 ng/mL

ACHAESHR 60 Rt ASHORIA RBGIR RTCHR Lo of .
. e Vv ex

OS5 Fepayst PRRon G ASEL B B BEOE A 4 Gl i ahes with na
prﬂziﬂmwmwmgm%i@%nﬂmbéﬁp@ PEBXPUIE, DEaighzed and sterile
ﬁlt&é&ﬂﬁ&&o 1950?&5\4'(6 @%%Mﬂ@v&a&&@s XP20% ﬂiqxpz%g 7&&@&@@7 solution, The

e I

sugpBOeR petaielal T2 93N LOIEE IS ARSI FLRRIRe stams of e
TF4, G&%Sq?}’—%’ledé%&ﬁ?ﬁﬂe%dmnWﬁ&’eﬁﬂ%G@FéﬂH%Fﬁ%ﬁW%ﬂééﬁ&iﬁe with an
ELIBpresentativss agFiens)oba chn braszaarit- G- Sk antdaody-LS tneutralizing
w75 SESEFURAREIEHI TR SRS RO MEN i i

SF antibodies and fragments thereof as described and
Ex&a'P‘EQ: SIel: LS G0 A RERIGE SHOling  RELS v(s)t)

It wae papemPIR Y dhelabe HplerAd aslBedta A iR AT a8ers rfoag monomeric ligand
maﬁﬂﬁgﬁﬂo% Granef alyinizREPs PRiaXpe (Y BRidis nedainBdvasn neutralizer and

il NS RIS ApRING AR RERIIaR dareg [fom the amino acid

sequence of hGM-CSF (for the GM-CSF sequence of humans and

certain ot ates, see hereinabove as as Fig
e e
a rs*@ieen@r@ge rhbrhbrlawetbg: fiie CI-tEpninusNPife IdoatEtrateout the whole
seqbbrdey BBy Giansatigdiige mhbgdnddyishuriplStostgnepiel@ations (e.g stretches of
ﬁvg {5? r?et@q (Qf_‘;l’flpxlﬁ etﬂtltgl? 5‘?1 egﬁ@g'ﬂg@g&gﬁbﬁ)ﬂ%ﬂ%ﬂ have a high
ow In Tableé 3. T

e length of the overlapping sequence of any

pr%leﬁséﬁwelﬁ%mfa&ﬁme%% eI SR AL E&E%B?ah%&“md for
anyt e sarasfaitu rertsidd Gopieradeti ttom end tenevvas! forspfevititial qualities

(e, %Qé&lgéﬁbﬁx@rgb fag dumine (pllonsd-anaashing it eibRS. and
Iocklng with TBS / 3% BSA overnlght As with every subsequent

To fa}piqm’?ﬁ R RBTEE e S A AR v%ﬁﬁ%gfﬁhtxeeﬂe 3 fF molecule
by TiBge/ 3% BSitifos 5ratoh folloned syravhehimyioamiddeiguesmust be targeted

whiRE R aQ@nIﬁﬁféﬂ@Qﬂa@ﬁ@%FYﬂW@éx%%%@%@cWe SIS, Wit this approach,
. .anti-Penta-His antibod %lage 0. gng L in. TBS 3% BS

it 1? cﬂf’é \Rlecasba)r/y tOﬁ(c)rresegrrg r& pero )2{ &ase con Ve etr of mutants At?lout reducmg the
profdakitarai-puersese HG bwgahﬁmaﬁg’ﬁécﬁfc}ramﬂwéy QDiREBT, thereof usually
cor&nﬁ@t&@ﬁ&@waﬁi{&%@%dﬁh@ﬂﬁum@eﬂ pithieaaboa§ thestbody fragment. It

wa e c;[xl've ;,?_:gtlqutl i tlp?l rQr% %f%rf mcF]eA%ftngr d{%aEJHH“x% affinity of an
%lmes With 1857 0.05% T een 20 Omint
antibody or antibody fragment may be to mutate the nucleotide sequence coding for VH CDR3.
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SO 8fcH
mokcidesaRivesi 3beB5mAY ik3meespéptides making up this region

10 signal was developed by enhanced chemiluminescence
(SuperSignalWest Pico Luminol/Enhancer Solution and
SuperSignalWest Pico StablePeroxide Solution; Pierce) and
exposition to a BioMax Film (Kodak). Strong binding signals of
scFv A to stretches of human GM-CSF were detected on a stretch
of 15 peptide-spots between spot A and B as well as on the spot

A &Y{§§%fT£ﬁé&§t %@X\&O% (=23 g;séagr g?l' O%%n breS renl& enil_%:goni mLtaoenem

binding to other spots seémed to be
g’iﬁ‘ih §b%f’s"5§ﬂa?ﬁ1 Mo sofPievina it BeerEsptds kindingradfinity of scFv

ﬁsom@ DI EbRAINQAs!d é&(ﬁ&ﬁ&q&@%{g%@%ﬂ%ﬂ%§e8m the nucleotide
RRLLI\Ig)L Rp&t C corre%ds to amino acid residues 6
(GLRBEFTRI'REPT Y bf aﬁf@‘M@@rﬁPWW@?mﬁa@ whole VH region
impficéte redtfisd PR diketiesidognizes hydisqonginewsgpitaptndacid sequence
the m&ﬂ&ﬁ)/@éﬁ‘ﬂﬁﬁ%e&q{ ALRARR §7 MeCeabeAIRQALILR dyin 38 adding S1

S|tuat lix A eS|due cO onding to spot C are part
of a Toop- s/?uc fire ca?edf%g\ffeen %geﬁi% @ ‘%eéi By mutant ollgomer duplex,
thre@EiIHeTSRITR MG SIS fil Ao Mble pURsCedisl Rasiiiss afegebe performed
st;z réeﬁrm@fﬂwtﬁﬁibﬁf $it0BelRB M%f@@@@i@tli@sag& anotMEs.£r (1983). The
The minimal aRx00,acid sequen fi eptides o ts . .

9 G SIS B e el Ry » s

A-B corfesponds to residues 23- o7 o
An [T Fosilhle SFEfmerim S56r At ek sl cells. Single
by #woisestexmestrsibditadditheRRtdNhepitepeciedeptideeened for improved

Corfs@mOELdmcﬁép%&égem@”a&wt%@&@#&%&%ﬁ&@@”ﬂ&@%&’ leads in the
spot A..In Peiguﬁe A the epitope is located directly at the C

terr%ﬁenvd%ufha ifiked to the membrane while in peptide B it is
Bjodataliraetve mrdreddedes sliskniicptidnirniiastithetpesperdebBthe double primer

TahiriRsdSanuassss ohoyeilapPGH I 3ME FRERHIRSIINQPIESI A laboratory

on I ape L APAR

T AR RN TUE e, Uk PR AST FRL IS oy Sl peand sne
2. AreaisS playeibipjeqlpted A NEpSRAterY byhdizato the single stranded plasmid
KQ&hRE&ESbitkihikEsa 4dndohBSIAT Ykt F&=Bndled and extended. After propagation

SP%I‘Q YA éMNEIMEMé%M@d%S can be harvested from the pool

LTKLK SATQTITFESEK
g:lpglgwié ’ﬁ%{?gge t?\}lﬁ\?@@ﬁl 'yb Igvsa4a smta‘cle linker)} in a suitable scFv
RG@EfFfﬂQKG FtoF M OrNTIMER RS EK BNl 6:11S TRDRM EHDUNA bR Fessing the

20. VMM[S% QR 1 @EM%@B&IMW@Q&S described for screening and

QT T E EAB 21. EVI EMFDLQEPT
3o TRERERTN 'ﬁmﬁ% R R P
C NE?FQEWRW sgo ERERP) LOQE prieggngryore contiguous amine acids. To this

LK&RL T NHAG| Tattard 2f FESTIK b lekdab- [skqBerckV/iNA] Qi AdRdtlidBd having a

(A)d%§t6§ ME@—Q&E ?I'I§ l‘z’%-{ (%§5t1§«? 'rsTMMé%”éPEﬁQé'ké% cme- or two -step PCR
SFKEHLKDFLLVI 9. NAIQEARRLLNLS 24, FD

20 PN PROEISH SR e NTRB AL Hisme e 5 ond O the VEE sequence
|Q EARAI RN BRDIPFohi@ERY S QTeE WidDa set of 3'-primers that anneal at the

MMAGHTof KR tRRPR 5&5&"&@@—5@1@&: PEpi3-and FR4 region {with a2 suitable

iéﬁs%%gﬁgé}g %ﬁ%&%k&% 13 of 3'-primers contains a sequence

RRY{[OR1 SRIYTARE=EEY pert BRyTRedomsyKithS thp CDR3 sequence. This pool of
HYKDHGHE ToHalifnb fardfdhiniZb? DBSREEE6nd ghaly b SRETIAANEMN combined
28. LOTRLELYKQGLR 43. KQHSPPTPETSSA 58.

LVIPFDSWEPVQE 14. NLSRD*AAEMNET 29.
TRLELYKQGLRGS 44. HSPPTPETSSATQ 15.
SRDTAAEMNETVE 30. LELYKQGLRGSLT 45.
PPTPETSSATQTI Example 7: Neutralization potency of certain

P T PR o S WY T N W R Y Tl PR [y A Tl JR P oS A
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and-human GM-CSF antibodies and fragments thereof The aim of
this experiment is to achieve qualitative information on the
neutralizing activity of representative human anti-GM-CSF
neutralizing antibodies and fragments thereof. To this end, 10 the
human GM-CSF-dependant cell line TF-1 (DSMZ, ACC 334) was
used. The rate of proliferation of this cell line depends on the

fh SF hat th
pres9 ﬂlcﬁleo resﬁcn}%n C IﬁS V%??F??E' ?in{;gr éﬁ/]u;égﬁ ol t O\gxevetﬁlon vector and

following Incubation o uman out

an éﬁﬁa%avdsﬁgﬁéctéﬁtcﬂwmﬂ@e RALCDSSE - R pEiR ity aetiontyscEvs are then

maypleket sed doeanie foibepwhatevs uecBesofuitafiz atienagtbil)iracterization

fact o niloul eSS HlalRRELD RPMI 1640 medu

(Gibco; L glutamlne pheno -red free), 10% heat inactivated FCS
Resnt e e (t)JtZ Sg mL h‘SBM -CSF as described by the ;

chsth asmr%mang* ¢ B i%’r"’%?ﬁ%Fﬁ%Fﬁ%H%?ﬁﬂ y screened) can be
CIOZQIWHGM@W%WF&W RpdGenreeadScF Geatlsywerebgmoissted by phage
disiteqt @all densifigal BeSindaexperaeltamLuiier BenBIHE S8R casing antigen

co &%ﬁ@%x&ﬁ & ,2938%“5 were E%am\é%ség}%gy?ceptnf g%tlon ﬁ“t’ 300 é( (%t accor ding to

4 min and washed wit
S*aPégr&sw@ﬁa@a ) %ea?ﬁa%sh%*f%hﬁﬁrbfwmékba%ngnﬁhoﬁi o C may be
coiv d648 bt Gleant Qtlds celushspansionr ped bitkoiestlady modified
scfR@ttom cell culture plate well were used (0.9 x 10exp4 cells/well).

A final concentratlon of 0.3 ng/mL rhGM-CSF was used to
v 1510 the 3 mi?f.the TFil%?”%' FOI neUtrt?hzlatII?rn out the whole
sEOESRnents of a human antl GM- CSF antibody were 52 dlalyzed
InsagatfsibefiB SpatiR5Gdosi2he +6i ihafidielyzech pasbaiptie fikereding with the
restNQIGINSRkHOR (90&2 ﬁg%zﬂitﬁr)wssc@%u%ﬁg {004 39! Uasf{;&mducmg point

containing TF-1.and rhGM-CSF. After incubation for 72 h

MU "5 TP S B A B S BTHTRCT Rof RAFL g for optimized scFvs

or géegina imddavithing ol optiméteitsebsa besedforathw cclba Yabedbr VL sequence

maledEagetpeR falty (ARTE!, C&Dﬁﬁe&ob&mw@%wﬂﬁkﬁi%hwﬁpa%%% 359 ff ]

I lls. The form zan dye fo ollcal ve
M e R b MR et m
in $€5@'@P%tfﬂi%hn%%’é (HRBihid R HTAREs - Cloning, expression and selection
of @liiliZz&R«lefe nflail prakteratian wfchindl 6ellbyphibedigagdr 4Dthe frequently
uselESERARIAHYE S TROMARLY Ak dumanARtERyean ﬁ&ﬂA@§%aﬂH99£¥er510ns are

fragments was varying in strength (Fig. 9). While two such
exaﬁﬁéﬁ% EHSLERI HES ool HBKSEAD m@*@éffazt‘?gwsdﬁ%ﬁa%eﬁewu

five constructs (scFv J, scFv K, scFv M, scFv N, and scFv H)
Sm@ﬂ‘?&@ﬁ%ﬁ%@ﬁﬁbeﬁa@wﬁﬁnéwvanﬁ*@vévéﬁaewﬂfst%&c@aesm}@ to optimize a
rep@BnrativaCkc¥Elese e By, a0 esatise iy ColashviAnahowea Blraganti-GM-CSF
neultpen QHE&%%%A&%&&Q&W&CQMS%% QMT’FhéLcﬁsuaeusncs of these

he lack or lower degree of 15 neutralizing effect could be due to

5°F¥1 I‘GWE‘?“E%pWé‘és'i’BneFé%‘l“&‘? t?ﬂé‘ gartrendr Epresentitivalioeing srefpples. The
gengrigien sfalyieociomplgl fopreieh Gtwedn &iperdcular mepradsrisatéyaibed in the
fol1s&ing anehpGM-CSF over the incubation period of 72 hat 37C.

Example 7.2: Ouantitative evaluation of neutralization potential of

certain representative human 20 anti-human GM-CSF antibodies

and fragments thereof, as measured by cell proliferation Selected

representative scFv molecules shown above to exhibit strong

inhibition of TF-I proliferation were then subjected to a

guantitative analysis of neutraliz#dg efficacy. To this end, the

same human GM-CSF-dependant cell line TF-1 (DSMZ ACC 334)

was used. TF-I cells
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were cultivated and prepared for the proliferation assay as

described in detail in Example 7.1 25 above. A final concentration

of 0.3 ng/mL rhGM-CSF was used to stimulate the proliferation of

the TF-I cells. For neutralization of GM-CSF-dependent

proliferation |IOpl of purified samples of representative human

anti-human GM-CSF neutralizing monoclonal antibodies or
JTagmens,lfiereel were addedio g solition cananing 280 LEE e creees
-ﬁ&ﬁged from 10 gg/ml to 10 pg/ml. 30 Samples were mcubated at

AliBdugh dhdefla £ORIOR 7&!@résﬁmzaohatm@bm@ﬁef@me§s@éu&mﬁh\et capable of
proffich QS ARIGHDINSA AR IRBRIRE 0 ERAMBIE. dod 8P tete fumctonal

data were fitted for half maX|maI| proliferation

aﬂt(?e%‘f) SRS rfsﬁsméﬁr%gf@%%%%%%f%%wf scEv 5-306 and
difSoftvEre rg s D ThE clece@ig - @ BEted dulthali@isvipeffeahptawiictBebcloned into

maBaHaL| rweéﬁ%@tm(%kuammwgeﬁgspgcﬁﬁﬁ%!?@&%

Exampl 1 above co

be confirmed and quantified. All %ested

To ﬁﬁ%ﬁﬁtﬂ@%@}eﬁqﬁ@ Fﬁﬁ%@ﬁﬁﬁ%ﬁﬁﬂq@agmmt encoding the VL region of
scHyrb il atioreanpilfiebbyPqrorieaditiigAn Bkatparfiamiéiigvith a Bsu36l-site at the 5'-
enditERNZINGRIICACY; copidhe @3 G%R“?Q%ch%ﬁ I5eeRa ! l&e $0nia BspoLL

The tested human anti-human SF monoclonal neutralizin

by |gE%ifibotits 85’%‘&a)}léﬂnagﬁ}i’ﬁcaﬁﬂﬁrﬁ@'hel(ﬁeAU%th{jcéﬁ GTCCACT
CCHBARARER ABRT@HUEeHEEIET CTIAG GaNGHaTIOTI TREbtiendc trst3intrimer (5'-
CAPGORIGECRGtELLIR T GeRe e GRS PS e N RSN (R mmalian leader

sub-nanomolar range. As can be see IOB, the 0.
seolipR L A ah KA h Bl St ed o secipogtie, i Tping BcoRt and
Salh 3% &H&kf@p@r@mvmétm%ﬁ@@%ﬁﬂ%awmmgm the eukaryotic
expgtienateeh i HEP-ABSderivadl F (S ¢eptksantl st se SPECIVERY Mack et al. (1995)

Progwptﬁgéﬁe@c %ﬁ%SQQ%in gj'%'yy Qﬁﬂ&(ﬁ‘é‘éﬁ’é'%&x&%ﬁébﬁé%ﬁﬁ §1hydrofalate

15 analogous TF-I heltralization assays were performe
T BRRUBE TURY 20808%S PR b holeculos
The results are shown in Flgs 1OC and 10D for scFvs P and 0,
FERS PRLIR S ICHIBb IR SHENBYY iagsEy 0 has the same
Fromeﬁﬁahaammpmnﬁgbasss&&d& sia@wmgutmm@mr(vg@mfmegms of
scFLg‘@ aQQQKFU)B%CE% @HE%% k8 %Q'%B‘ﬂﬁé’é A}?’SPC%,, %8%?8!:?8535@ 61 restriction

actlv%azo Examﬁ)1 e 7.3: Ouantitative evaluation of heutralization

site, Bt oRHafHF- ettt Y rReE RS R R OB Rt ARG used: S5'-primer VH-
Bsud ALBONES BRATEITNGAERRSRATTES Me3GTS bY FEQTEG AGBCTGGGGCT

GAn@ﬁ@mme@ @ﬂaeaimeg?magspﬁ&eﬁmﬁeé@@m@@mmf@%mmccmmm

e R BB vcion s

he SHRESE- e@peﬁaewﬁqw%%au&%ﬁywmw eélmrvh@ leader sequence
andG WMOShghtigencusng thethaial egoingLxRetmMeN S assif>Mhe heavy chain
mgb%feg b& weymtlgskagé&&eéﬁ HEER LILV@&%%HJ% Gl %%Panhregm The

medium Gibco (L-glutamine, phenol-red free) supp mented

corTE s ERTRRICHT SIBEP R8I oS HEETBATPEY B e e gtor
(Deutsche Sammlung von Mikroorganismen and Zetlkulturen
GmbH, Braunschweig, Germany). Cells were grown to a cell
density of | x | Oexp6 cells/mL.
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30 In performing the inhibition assay based on measurement of
IL-8 production, cells were harvested by centrifugation at 300 x g
for 4 min and resuspended to a final concentration of 1 x 10exp6
cells/mL in RPMI 1640, 10 % FCS. 1.8 x 10exp5 cells/well (180 L
cell suspension) were seeded per Microtest flat bottom cell
culture plate well. A final concentration of | ng/mL 35 rhGM-CSF

EifRfd e IR A E 1y B AN GHRR NG 103 Cells. 201

of purified sCFv or 54 1gG Was added 10 gru937 cells and
FPlaypahesies St hsriisir etk sEReCrarnmtineg inlarmid pioding for one heavy
chaprGehinaton SeGingimstfuomegldhy Aate tootkhplytnad. Afte HPERUbAKOR cording to
staﬁ@ﬁrk%&@&ﬁz g’r@ﬁﬂs&n%pgog% %B&Wﬁ&eaﬁﬁ’%ﬂed&w \péée cultured to allow the

centrifu gtiorgI of. 5 culture plates for.2 min at 600 x g. Culture

. 210 g. C :
XS SThAIARTZ AR RERTAEBU By IBERARE (e Hatr Bedtem iy tisreanner, 1sG
A, deratyaction wEretmndd G B cdrourd fadioncby [B-8diagreduassingfithehe respective

pro@RietA JeibAthe lbofe bR F6k(BECLORIDIEKERSANARY immunoglobulins were
oSBT, ELISA detsction was caied aut pocording o e

O aNnUIACTUrar's Inetructone, Tnbrat 5o L 6t A RIFASafi SRy rification of
imghnesletriose Redlrdivimresnesinbatas pprs. Sherrasedaferd frthsra characterization
expwigieiast plate over night at 4C. After washing 3 times with

PBS/0.05% Tween 20 the wells were blocked with 200 ixL PBS/
Exa46% E@Reehiuelbior dnalream.tempemtuie fpllawed by washing

times with, PBS/0.05% Tween 20. Then 50, L of the culture _
ViCoRE e RO reutin REER L AL A L B gpeomed o s
suifgby yefOTA*REpRET Hecies arordiase saadidipmtionslefudevire@peratively coupled via
a flepibiecitikationa V5 sl diubion abihatlind.stansarsRroieRehbe 3.1, These
a e ng through ocedyre. After
o S ) ) o D 8 St e, e
°ha&ﬁﬁ9§ﬁga“5f6 Pest Y S\WSTK g yEed Eom (S b cfrst s B Asrivakfgm 1gG B) is
despnibedde therfatevDptiimpitaman IL-8 ELISA Set. 20 Afteralh
incubation at room temperature, wells were washed an additional

hel signal

Thanas greﬁaiamﬁad:&u&ac@ﬂ canyatiosbiiibe LUK 2Bove binds
spe&lﬂgﬁw%a@ﬁéé@p lﬁ%e??’f%?e tt?zl%jl %ﬁ? gfc &%Ldg';{gﬁ%{ﬁ@é? (t:alcT?fr ltrl:gtnrecombinant
itted for ha ibitio -

curve. The data were fitte maximal in of |
bums HER SR RESET tlating R rdFGireRl 1SS UirvBmios! e compared to
the Pargransibtily reinditigrepheddiiskive Bid§ments of human
anti-rhGM-CSF monoclonal neutralizing antibodies 30 tested
50 showekk (ﬂﬂ?ﬁdﬁh ipitign of W%@gﬁgéﬁfﬂﬁdﬂﬁ B BY Qﬂ.!lgﬂq;nate (Nunc,
- C cle seen | ecr TR
et e R SR g 0

wel i HRTR G RTFE OYRRI R ¢ e ARG e drignikroidra mersnpl! for 1.5 b at room
tempesord doideved thy tesitbig Kinigres otz RRE e esivigTine s atn é0mableelilea series of

hurd@¥ Lh@%&l@ﬂf@:"é!&lgp‘?é‘fl%@ )Uaﬁtﬁ%df B]), Qﬁﬁjﬂf@[ﬁt-ﬁqgﬁtﬂmiﬂmp&ains of sequence

experim ibed aboye. 35 55 |f will be.noted that the [C50 .
e AT SR Gt T DS SUAFRTBH AT TGP et 088 B NOs-35-48
Werﬂfﬂgéédébﬂaﬂﬁwmﬁlfh@m framléesled. in SengfeliGaSHI005% Tween 20/3%
non{FE0 T iR pexpeYimenbcdtaiediSodUeh. After 3 washes with PBS/0.05% Tween 20,

bound antibody was detected using 50 pL of a horseradish-peroxidase-conjugated goat anti-
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to the higher GM-CSF concentration required for stimulation of
IL-S production by U-937 cells than required for stimulation of
TF-1. 5 Example 7.4: Quantitative evaluation of neutralization
potential of representative human anti- human GM-CSF antibodies
and fragments thereof on recombinant macacan GM-CSF. as
measured by cell proliferation The aim of this experiment was to

re 10
P R I PR MR Al e i
POWESRY rTOR- ﬁsﬁlﬁlamsrﬁﬁ&le@e@)f%édmeaeé $anww(ﬂrﬁe?é’@wpn®n "{Roche) and
absbpisdiovsthegeedira ot gredieg OvealRaiadcFeFY mngh Ieerence.
molecules on macGM-CSF, a proliferation-inhibition experiment
cogsastforResRcadinadoathe Bratasaldassrinesd 91 é&ﬁc for rhM-CSF and

Ies 7.1 and 7.2 using macGM-CSE instead o
o e e et O e o T BR At B G sed binding

belﬂ@@ﬂ%@ﬁéﬂ%ﬁtﬁltﬁéﬂ%@ﬁﬁ@h&#ﬁaxmagéﬂ@@ya(ﬁwby aptifipdst. The signal was
dewlg Rz@tiEm wﬁeﬂqprmaﬁwh@égawaﬁduagéﬁeo%tmﬂﬁ@&t}& at 405 nm
I TF-1 cells in_the experiment testing the sckv

mﬁrgglegg ers?%hn 7F§n?_ t&ﬂﬁ *CSF cells in the experiment

Thtestlng G Basa re resentative human anti-human GM-CSF

STB cfy‘% hoarii R S8R 28U FE JoF PV REFSEOHR Gt aptibodies, IgG A

anddgfisB10 gl of purified human anti-human GM-CSF antibody or '
fragment thereof were added to 100 Ml TF-1 and macGM-CSF

As salUtiosedn ia dilition Beresnf vakeptatiahn CTONMEARE A6 BAGLEn increase in

abs&@%é@n&gﬁm L o%@b@ngml t§ﬁ{§i%}?és\5’%xeb'&ﬁlé %t%\% (;’baodxfls 18G A and

for 72 h After 72 h the proliferative status of the T
B. %&%é?@%fh%&%&%&ﬁﬁéﬁe THOEKRATTHASLYE PoheriPsimdig dpM-CSE. As
canvpe reditiednie figelé, ivascriag icdribitioni ofs prb kfetdfiom{HBEOY SESntibody led to

increSig gﬂﬁ)@@&l“ﬂ@@ﬁ(ﬁ%%ﬁ§$&@lﬁym Q;I{Qﬁ Erﬁ'ﬁ%ﬁ@t;m@ts) Rhereas the
tain re tive an anti- hU

woSGen in Fig. 12 r enta
OGMEEEES %ono%gﬂ%af antibe E%fra%:jor‘ﬁeen S a r?soqem'ﬁ‘sbl%“d %4 gfriangies) are
SUPFIETIRRARS &tid TP BEEIREA1ReT iRfar B erss st Rl B nebmgresespitly ixgreasing test
antiboly chreattwiish. BLrdhelenoy enss0an Ba1sedkd HidothdBautrol antibody as well

2s rPAEASING £ON h%e@mﬂ%%@%@%@%&% %%ﬁm@s%@ Mﬁg 10,88G-CSF.

anti-human GM-CSF monocional antibody IgG B cle to a
e n roliferatio t thls an bod
Takﬁréﬁ all icfhté;‘ hote tas a\rnln'%ef?r(%silkr‘f‘ijly, tAe | VAR &Yl nera%é%"f%sremauve test

antipgdiss JgChfs @s@p%maﬁ@ﬁf{@@m}mmﬁylrﬁ% @m IOSF $8eirmdlfeionimulating
factofs Biclt aeenowlmmomequaittgbﬁmmg getacataslifpbi@nt for a promising
anu@&gﬂﬂ {hGM-CSF, showing a clear cross-reactivity of
B for GM F in these species. 35 56 Example 8:
Cross react|V|ty of IgG B W|th GM CSF from various species The
1 : ‘ T Eafr fun pausmondumlaanti-GM-CSF

antﬁggﬁ%m@g ﬁg@@t{gg@gﬂ to |dent|fy speues suitable for later in
ViV ies. In a firs of experiments blndl of
i W(%Sbrﬁ?ﬁggrc[l A e S SN AR & postve bt
of oGP by) E@éﬂ’e?@ dpigfiktdgheae @(WS;%tﬁbﬁsqmma@mded to reflect
kindGe(sranty) mact»qnmuser(&mthym pm&iate@fwaﬁammdf@m%w&nﬁbdy binders

so ﬁ%ﬁﬁflgds D%ZI 45 LIJ.? Igne n%g) % |¥J an E’L % Qnattne BlAcore™

was coate romt rIOUsS species
200%@%%@1?@@6 aﬂ&fea"rﬁdara mﬂ’oqquw@se ahdl Mfé%lﬁéléé@&EP (.01
M HEHAS, MQnsermmremM@uranpmatadsmﬁuﬁum d@fahning buffer at 25
antibody. The ELISA was 47
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developed by adding OPD o-phenylendiamine ("OPD",
yellow-orange when reacted with 10 peroxidase) substrate
solution (Roche, Germany) and measured at 490 nm. As seen in
Fig. 13, 1IgG B showed robust binding to recombinant human
GM-CSF, while GM- CSF from the other species tested was not
recognized Pig, dog, rat or mouse may therefore not be suitable
ecies for i | vrvo owevey, as seen above in Example
C ST L SN kERH o ST RIS fo s e
antl@’?@rr?t:yﬂ&hbfgﬁfﬁlsmm«éygnm%aeasfasmmm)qnim@dw@uhe 4 on a CM5

Senﬁ!itaﬁﬂltmfeaf:ﬂ@ﬂ%hﬂ'ﬁﬁ nenkey:wReCes figiihe Magacah @Ml sodium.

ivo_stu X e.9: Binding b
R AL R A SRR B o
aﬂ“é?&be’?ﬁﬁ W&y ferprldpintHentpiel R ueml e Q€IS Erie G dthepdiim-acetate, pH
4.719GBet0 6MitGSE aapandsonibesiniteon glyeasytadiangaitBE the amount of

man-[lgl qu §Cg&g tlﬁlgllgu)%pcgﬁ ri%a?&eqp{i‘nn}&% !Eg wrnx‘?% OQ;]' ggPEalna!SnQO?tﬁd with the

natura uman COS lation), as well as recombinan

hl%r%’ﬁ%l—é ‘fFBf*HYE" 689%8 oFiPanErYSaketyeaisd with S0 % of the
amagiyict Sypkigeonyrashiliel as fmmmﬂbﬁmﬂﬁhmcamaevaﬁéda%ﬁw&mest density of

rhGiasted | HSEHH} p@%j"%é(&d{%&é prald %Eﬁ;@%hl%mged by injecting

Yy gl M -CSF was obtained from the culture supernatant
55 B el £ 8 SRS Th T R BB o o s
of Spdardn eHB863Y). BEAS-2B cells were propagated in
BEBM-Medium substituted with the BEGM Bullet Kit (Cambrex

ExaWiplyiéns, Relgative) damreiittiraddn Rizhél 36401 kS iRfh@te) for scFv
fraoNRSENGRE DA 1 bl B trath manya; 30 Biotech, Hamburg, -
BmGerman or induction_of GM-CSF production. After 48-hour
FEUBAOR S Y BREC e bhrd SO ETAREIRE esrh. Prior to the
expeiivedyzdudd picscB MIGEE cbhrareripbimycthei@ptietA BB are dialyzed against
PRGMCE ElBa &t&ﬁﬁfiqsxﬁimsp Fﬁiﬁﬁl@@é%et@ﬁémﬁéb‘ﬁ)embem of claimed
]} to the. manu rer's instructions ecombinant . _.
e S B B RS U2 <cover e
g a%fmr@céederfeefsar&om@sbﬁﬁmm G- @gpdifisthsensor chip
surfyre{ECWagao bibineeddormintercipibysd nges thattalEMIosFambouling fiow cells

(F Cﬁ%@@(ﬁﬁﬁe ngﬂ% @er gégl\ﬁ%ﬁ r?%‘%‘@%ﬁ-‘()%?ﬁh‘&%lﬂed and the

E 293 cells. 5 A dllutron serres of conditioned medium
spect ‘%5 gﬁﬁﬁt&wﬁé’ﬁ/}“@é‘? frd Weficas recombinant hGM-CSF
from E. coli and yeast, and macaque GM-CSF were first tested for
The trrswith e Hcset G pRAmER TR 1spR BT & Fion Alfth e &g pcoi jramemmtative scFv
fragraamia nthick hramanxﬁbM}ﬁSEramﬁmmaquec@MeGmmmlbmHa@rm ELISA

expeﬂ%@g E&?&e‘ﬂ%éﬂ yt: bq} 591@ fgmﬁ@hvgﬂc%rje%ﬂg{mliowﬁ in Fig. 7A
ate %&&}Of’/l 10 produced hGM-CS g/mL fory eastEpro uced

ESE §6“pi;°ﬁﬁ|?*f6‘i"ﬁrﬁn%ﬁ PGP EER: BFOHECRE e M SsoF L scFv ),
scEvdndelEy boiefiv ¥omhseEadhie GM-CSF, respectively (Fig. 14A). The
neutralizing activity of IgG B was then determined in the presence

Gen@hily 3 G rthrerpaBivatia fdshits Mh& Sifpliaid© .2¥ g/ Bihdplisdalq@i0alax) directly

cordMaME 9 érfaerJ@oH&Hranme praliferativg gaﬁrﬁi@tﬁeoi(-ggtrg' ss'llae (ka) is

in the presence of different IgG B concentrations was chgntl ied

°°“°5“"é%1%’hﬁ%%“tﬁ%“?&%?&r8?f’( |Wﬁ%°)°“?§ﬂ@ﬂ‘iﬁg‘gﬂ’f8r°‘m %Pgheww* be used
for the Miglitadvs hawithaf EGBibkibitEdGi C8kE-Tepkinedntf-rate (kd) is protein

concentration independent and characteristic for the binding strength of the respective members
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proliferation of TF-1 cells at sub-nanomolar concentrations

apparently independent of the 20 glycosylation pattern of human

GM-CSF. The glycosylation pattern of human GM-CSF therefore

does not substantially influence the ability of IgG B to neutralize

GM-CSF activity. Example 10: Effect of IgG Bon biological

activities of GM-CSF on eosinophils Example 10.1: Effect of IgG B
ofoC?a% CSF -m djgted. ?asmogell survival 25 One of the various

PERITBES Sfofbtigadioniast sbeinershifie Ainding to the

bio oglca B tivtidSB
impebiiiens e NTaHu by toestharivel cBéualislesu ndlinflabesnatpeyent off rate were

ideliFRASAY afier ISSNGIatadiih docad NHWW%QE&%%QQQ@ subrnitted for

ich.pla tantla oJe |n |nta|n|ng inflammation, the

oo B R B RS R brat ch At o

survlval was tested. 30 Eosinophils were isolated from peripheral
In BiEBHGE histhy BRI B SRR R Bk TN 63h REURARSERISHYE#eFY antibody
fraghnsniy @niil sy topso pelatio viobiain ectbyhaensityagredigitcurvature which can be
ext%@ﬂlwg@gﬁﬁ@ﬁgolﬂ-ﬂ@e of ey UEFQ%E&IE ﬁﬁszmé(sﬁ%g %ﬁg tatlvc?/ then, one can
co2E leH]e{ % epsmﬁgahﬂs V\éere seeded at a density o 0

celisvelFih RERF REAE 1o E S RE B RIS Pisl i?]héi‘%‘ (R GRER:
bottom mlcrotest plate GM CSF was added in a dllutlon series

for certain

e 'hﬁuﬂmvajfTo analyze the

Haﬂl@' l@&%@sﬁé@%ﬁ!a@té@Qn%QﬁnM Crk Qﬁﬁ}ﬁ{;‘é{l%?ts?ﬁsﬁ 2 % of anti-GM-

urvi aI the ng)%m{ was added in a dilution series rasl!g g

Skt ‘61 oMt RETATESIA. Ao BREtKerdhbFOf-65F nhjndipe by ELISA
den@Mt’@SFWEbL@@BPUG effteatts sbsinophilgsoivivah GiteC $icibatiarn desired to
obtdtr 4 Iﬁdﬁrﬂfa’ﬁ}?&re%?&%ﬂ%ﬁ?ﬁéh r@iﬂgﬁggﬂa&mh a:gﬁlq'ragments thereof by

colorimetric.reaction correspondin the portion_0

e R B S R Rt S e s shown
2 °ﬁ“nfnT%’@Ia%EPa"wé?é°§ﬁaW2’é@ dAdRtawiser halfhﬁaxﬁﬁéd §SFhibitiome of the
chawfststitvald| Gedfiusingitiee oOMiIREs: EASSPNCIFAHiILEENRA fragments

therW IS SRHWaLS.;package. As seen in Fig. 15A, a half-maximal
effective dose (EC50) of 0.02 ng/mL rhGM-CSF was determined.

neutralizi ffect of | G B was seen
Bm&%slggﬁaé#—@n%&ﬁ ﬁﬁl% 0 ergsel’r?é R %elftra\i/lﬂ/ra Serﬁag‘rfﬁlﬁlga?/e“ of the .
°1asédﬁééﬁﬁ‘h’éﬂ5hfd‘4§§% Fipodios e J emtets e A IS BAi$y injecting 10
1L effpetive irdrehiljtin gnEiviC &Hraepen denoe0si a&ph&ﬁufwakai@@g from 10
p,/rQQ%S Sslipﬁﬂdﬁ?ﬁ' ARG EeIRe. A% F et lrg% Bs for 100 sec. The

induced eosinophil activation It was also esired
pur %‘gﬂﬁé{’tév thaulieed ipHEE R hestracsre ﬁ&iﬂ?c’é&l&&i&ét?éﬂl@?“ software,
detetrBimugsitio phitscGH6O Pxpicssiaivwasi fausncdoharpice gutRted 0N angmuir
bindR LRI @&SMM!.@ (&R 3Qkides!alRd 1o i?tﬁé‘E@é‘c!l&J&%q of injected purified

rc)tfollon&{ Stcl or 20 h or 3-days with (a) 0.1 ng/m
ProtINMIE EE 3 ad‘/mL GM-CSF, IL-3 and 11-5, but not with (c)

0.1 ng/mL IL-3 and IL-5 alone_(Fig. 16A) Eosinophils cultured in

the presence offR&diantkaibrfe*sAbvidd[H8pFeguizion of CD69.

CD69 may therefpsee 1aken 458 Maf. IE‘OQ‘%\HQEJW” activation

by GM-CSF, and the 20 expression level o 69 was monitored
Kinds % easure of GM- tSF-deé)en%lent e élnophll activation. At

oth tme points (20 Kana 3 aays), i (i‘ﬁ’@e@ﬂﬁﬂ'ﬁll?ﬁdﬁh representative

hume) AR HERAH; SPrenibpde @ GReTE S Rtheesné prtbyred.cTivealidepofdent fitting of the raw
data @esitaphilgisasReen Y lask-okicDR expasti0RalNwlRWsed to calculate the

cytometry. 25 Eosinophils were 4golated as described above in

Example 10.1 and cultivated at a density of 5 x 105 cells/well in

RPMI 1640 / 10% FCS and Pen/Strep in a 48-well flat bottom

microtest plate.
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Cells were incubated with medium alone or in the presence of 0.1
ng/mL GM-CSF alone or together with 0.1 ng/mL IL-3 or IL-5. 10
gg/mL IgGB were used for neutralization of GM-CSF. After an
incubation of 1 or 3 days cells were analyzed for CD69 expression
by flow cytometry. 30 CD69 detection by flow cytometry:
Expression of CD69 on eosinophils was determined on a FACS
libur t klnso S were e incubated
o el o e g S
G“%%deﬂw%ﬁa@ee%?ﬂﬁga@e“&hmﬁwaﬁ Icﬁyeefmﬁéméegf 7B shows the
bindizigrie:bttdindd HoBiepeienase) RACB;folgl TCaindws A6 BiMRGAEME obtained for

mpfe%mv@%gtﬁrﬁl%\@% 'ﬁewmemaqm&m%m@@%ﬂ r%g’ﬁyt%gé‘tg%c Fig, 7E

antibodies were uUsed. After incubafion, cells Were
shoyrihp BiadiRg I S BREo P NERISHIRI e SSEpdndted T sB0Me PR ginding data
obtdiféd 59 FE8e005%xMNaB3FRrG0idiuws ibditiedvwg sl aiddedited dlhelepresentative

scFAgag;gelis ;msfm@t&@ag%wayeméaffbrg%@wmm%éﬁte%men shows the

-ACS analysis.. Data interpretation was done using th
bin¢g R30S é;oggoffv?é% Eseé%é&?i% %3%%%@?&%4 below in Table 2.

iodide- posmveﬂg .e, dead) cells were excluded from analysis of
TabisBpQuaniyrbe Rifinity Rjesine dpie e cRiET P RAEE A GO EM P F
anua@olwaaadfe@lmpmé&afs monltored by propldlum |od|de stalnlng of

Ant

fraBﬁQHPed me gagreentage qk, ??Wﬁ‘ted ceIIs from 3&%0/ I)o 8% afterlgn ™)

aexfand from 43% to 3% after 3 days of cultlvatlon In the
nrncpnr‘n nf ﬂ 1 ng/mlL GM-CSF 1l -3 and IL-5_the percentage of

‘ﬁ‘ve and 10 Sttivated e"i)"s}ﬁ’géﬁﬁgﬂ\%g reduck TBRT3I95 S 8op * 170X
AN & from 488 to 11% HHEPHETRys, rdPedtElyiepdn 7-98exp-10

53hotigh the Upregulatio?ereisB876as compﬁé‘?@l‘ﬁ‘ﬁﬂﬁrﬁ?@aﬁy |fe3exp-9
sqBY Righer nifmbers of t&36g BSSmphils (GIVERIE BEDRRAtvivell76exp-9
s 8 days idlthe presefhe®®ef 810y inL. GMAESH4 Hi2-Band IL-5 adexp-9
seforhpared ttEcells incubiedbwitiberedium o3 Bhb-ESF @ore (Figsoexp-9
gBA\, last caltimn). Thexsesns yageiserved fmeged sainpupated 81roexp-11
igtas presence of 0 1 ngirs'slest-;& s:b&pelus IL- 5 smﬁm fm,m 4.64exp-11

cultured in the presence of 0 1 ng/mL GM CSF (Flg 1682 An

Example .6: Minimal fOpe e maafs  for : s eepresentative fracment of a

2MceShtetdivd{MFI) was observed at a half-maximal
It w@&lﬁﬁ@&@t&&%%%@e o blats By Hakendeosinesiigse daland ﬁ"agments
hereoij 1% teesctnaat lg'x c?a r%)]ertt;flg c\;/ Suneu&rghzeglgef sG(I)\{ltm ?J: aCtI(\)/tl’t}/ 1 as
a piologica C s 75y Felevant Tor iR sROR g hRRsPot 7 analysis w
perfpfmied $888 RS exams aleewavqewﬁﬁérewmﬁmhmwmmm GM-
CSHexiealagy studies using IgG B As explained above, neutralization

of GM-CSF activity can be therapeutically advantageous in a
GenBdIBDEHO)PRERFERRHINIS-ALIRE eafafosignevtkeﬁﬁxg 13 Sefaes derived
frorrp E‘é’ %nafﬂol @JO é) rtangx{coelgtj ﬂéEFcEP ég all"}ceu l?exggnm}gunhans and certain

Sy stem In comsr?g'fln g exogenous hogens OI‘ e
°‘heb}ﬂ§§@8§tc?§% Iyeinabars phiMgthat Hey s ahdvﬁﬂo@*fo&?fémas 49-51) were
covaldiiy airftea et arvafaped sopfilsieradndinenpeyie € shatilds @RIRIfhe acetylated

N- m%f'i‘ﬂ?%ﬁ'al&ﬂ“%@ef e%ﬁpcﬂu%i ﬁraﬁﬁiépc 8&”&9&1&9 B (by IPT Peptide

herefore we InveStlgate two aspects O the OC tic pro

Tec}i’ﬂﬂ%é%f?é‘??ﬁ? BaCRE éﬁﬁ’é‘gﬁ’cyT/fB‘&s’) Thtlr lb i dtigepaips seauence of

any getVsPENYIc atpaito mintrec el blar kiling). Fhissdsurdies @réie manufacturer’s
detailed in 50
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the following examples. 35 Example 11. 1: Ingestion of bacteria

(phagocytosis) 60 Determination of granulocyte and monocyte

phagocytic activity in heparinized whole blood was performed

using the Phagotest Kit by Orpegen (Heidelberg, Germany). This

test is based on the ingestion of opsonized, fluorescent-labelled

E. coli by phagocytic cells. These cells can then be detected by

in flaw cytometr | fluorescein-lahelled .. .

P e e P O o R R B asine i s
aﬂ%%waﬁ TRy P4 reeigupRsISVeRT swhssaprstfisayhationgnd washing,
thenigeitive wantmfed fier il Gonindhp-pRGOLCHHE PEGERES \WASsSEOBPESS / 0.05%

TRLCAPHNG 0 SATRISS AR.IEE ?Qsdiﬂq%uémﬁ %OPg}nQ.”s%FSWEQ TBS / 3% BSA for

, solution (Orpegen). This solution allows discrimination o _
2.3 b AR eh PR NSt FATmoh A D PH A P RERCq RE R S ViR accomplished by
usifip areseRodadfisyribety Qlagehb@ltegznlv T BEOra%cBALe afd followed by a

nof¥aENalzeck Rasticlansamains sptiariad. AL 1B-EERWASIING)  aniboay

steps wi I i lution (Orpegen), erythrocytes were o
(D1§%°e8’.%¥ﬁ%®gﬁ\§?%§ngg%l%:%o ?‘é%‘%ﬁ%? t’%’h tbvgaé’ﬁé’& ffi $Spfctve antibodies
beipgsriprebiatid i Ofpeyesijng\drmas ditlo 7 BSf LO0SFDRkestdfhing 10 min the
sighgllutions thadvaldewis exclusiamediaggiagmiadnaciria espelSeth®vest Pico
L %%Mgr%gr@%gﬁi%fgwe% O%g 'PT@oeﬁgp%lgggﬁ cgo?u%”%; Pierce) and
having performed phagocytosis was etermined y means ot
ex@ﬁ‘@ﬁfﬂ&@%@’i@éﬁ’i@g termine the influence of IgG B on -
phagocytosis, IgG B was added to three identical blood samples
Stresgbifrin 6 eradhefzibn o fol Orejciieniof Hhiese (BMeEFamintaBtentadon a stretch of
peffi@rspiloveedeta leLRaa MES3HLN Wikh lGRIQ KREiouAMRINISAI Fig, 8B).
Asggg%é)gfl:g{ 1Ir(1) ﬁd%ﬁlﬂﬂngf Etoct%té E'gto .“sélgrgg ta(') %qu? \}rgxe s’!rlg:gtﬂz The stretch of
sample |mmg-:-5|ately, whereas £ coli were added to the second
SPOSEPIRI BRI S| Ss28h & Paresnyndn (P A RO (L4 residstil Ry REsiimer peptides
makibgepy ik fogigranutiieytesnibiirat tiyiaftesiblometWefatske Actiéed3-27 (RRLLN).
spo?%/wfraﬁaﬁﬁglq&x}ﬁﬁoI%@%ﬁ%@@&ﬁﬁ&@ﬂﬁ@s@ﬁﬁﬁ?ﬁf@ﬁ&% GM-CSF.
ence of 1IgG B Flg. 17Agi.§After incubatign of  blood samples

ab :
ThRARARS TBE 3% o e e R i RRB R P S Yp WAL A 8RR e d
without IgG B and 25 to 90% in the presence of IgG B (Fig. 17B).

=

| In REseARDBLTUREE M ran GRS ESHBRA P iakiody fos PR ivdiehix A while

resﬂtgs&l@ﬁesp@etﬁfgi&% Gnathpap ﬁﬁ'&ﬁ_ﬂ@ﬁsﬂﬁ&g& BK(E@ batkEin RESEHIS and D. A
thrRRERRAE A LR LIS R, LFRRNGOIYE QL 195% BREVA PISSENEAL of these sites

.not 98% monocxxtes were phagocytosing directly after blood was
wn?arﬁ‘rébﬁcflf?go.ni%. After 24 h pre-incubation with 1IgG B 30 90% of

the monocytes were positive (Fig. 18B). After 24 h pre-incubation
The mvnismal ReinsaridiefacosonThbn s pertidaster 28w JetRTepadsyp gsidues 23-
27 @fchmenoCMeSSHI{RALLIGAR anceRdH sithil gl iphagosdoaito B can be
expmy“é? &Ee'_%eﬁ]eg Q:):aé%ﬂ%ﬁ&?'@f %%RQW%&Y&JP H{O%Eﬁ;?ée t;:orrespor}[dir;? to spot B

& Determination of granulocyte and monocyte oxidative burst activi
TP AR SR P TR Bib POy Ak BdrBifie e Ry MR P ARlFIHrStY at the C-

terndituls }h@ ip bnfesd (Hkddetbbrge Ghitrrinpg)tidehisitisdeoptedlovviss Bare accessible N-
errfigteBninatigngef the percentage of phagocytic cells which produce

reactive oxidants by oxidation of the substrate dihydrorhodamine

(DHR) 123 to the fluorescent R 123. Cells exhibiting oxidative

burst activity can be identified in flow cytometry. Heparinized blood

was
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incubated with different stimuli to induce oxidative burst activity:
phorbol 12-myristate 13 5 acetate ("PMA") as a high stimulus;
unlabelled, opsonized E. colt as intermediate stimulus and the
chemotactic peptide N-formyl-MetLeuPhe (fMLP) as low stimulus.
100 Al whole blood was incubated with these stimuli at 37C. As a
negative control incubation was performed without stimulation.

T i SRR BYCHRALI PHR L peh R SHALS SR QWA AGLS mbrane.
and incubated for another 10 min. DHR 123 is converted to the
fluorerseesteR 123 by -oxrdbseyEtells. AfterHrersstBwvashifrg StEpTerits
WithRSTiEshing sbIRAFIOTegen)*eSANFHETHES werefysEef T i+ees
TheFEMERINg leucbefrESWErE onét WESHEYSEh 8 ml WadsHitRgEr=x
SolTBATOMegen) *ARETAAHTON of 200 BFF-DRA Staining *solllioht s ™=
t?ta?%fﬁﬁ*W%’E%Exclu&oﬁ of’ %ng’%qg?ted battEHA OF Cells, the TelfSrTresFemE

N

QPWEMVH, TFESFKENLXDF

e alialvaed by flow 15 fo JelEing the 'rtf"ugttgsmm
B. Qltn\lg%k&lglp q%idatl\é? QH% %TB Wa?Baquefgm%Lee ! eSQtIQﬂENLKDFLLVI
hlogd samples to a final cancentration of 10.na/ml. Each of thess,. :..
thres.samples was then.divided. into thres.aliquess: and aJlowa-{Q ;eess
incubalenai-a7 C forvasests-ameaeunts of tinegpriorte additionwdQyzerpsis

12 Sppatate-atiquots, of ExealkEMicP or P Axkn:ealizfMLP 0P MAv:srosuery
weravatddedio the thregraliguets of the. figlsarmple immediatelyysvzevor
wheseasHecoli, IMisP sreRkddswere addesstertbresthree 20 aliquots
16f threrseeeYRd and thirdSamises after 24 BRETE8™RBUrS,
respectively. Parallel blood samples lacking IgG B were treated

Exagﬁﬂllcally agaPaKe s Conlkals: The results akushawnubalewdh  GmM.csF

e hﬁ‘r’ef;;r';nm the second column from the left indicates
—M‘*‘“ %@&me%rﬁﬂn the sample allquot tested and "-" in the

annTiﬁblaa@t\EftSBta@ﬁm &Baﬁmmxtﬁlﬁta@tbehawour of -
Thef @ Hﬂﬁxtg%ﬁﬁtﬁmtt%&ﬂé %@ﬁ&W?%ﬂﬂHQW&%ﬁ@MB@mg activity of

Timepoint | B stimulation with... shown in ... E.coli fMLP PM
rep}itsg@%emae Y 1S EFDrsuplizingestiboriep, e@%aﬁ@ﬂni%‘é%gfhl"p this end,
the 68:ba6AC0MeC I -EepéddaR Sthhilme IEBUItEDNRES, WtainBd)usimsgused. The rate of
proRQRREYIEHINSIR At f SLANUR QB R shBE 2 HRSHIEIAL ¥ERS so that measuring cell

groy %rf%irlned g?l\?r?él :%J% %Sta < %gt“b d ab%\:/lvf 8&'(1 dt’.b a0 ltstl%t% [2a antibody

own ere e secon Column romt
suspeﬁqqhd%atéglghﬁmg@%%tmé@@mwme%@hﬁﬂelsanq@otevméﬁ,Whether such

neugiigbanoidhasacerckeriymn from the left indicates the 1gG B-free
control. 5 Table 5: Effect of IgG B on oxidative burst behaviour of

TF-@‘Q&?QQVJ@S:BQ%WL@M“@@%MQ&@@‘MQ&B@E&|E§xenol—red free), 10%
heagurtnaéeg{%tn B Stm;)lf"l;ge[t!gg] o I%tg ng?r?tgvygd&vcsg agodleslclz\zdtkgi E}'/VI tﬁe%isﬁbutor
{Deutsche Sammlung von Mxkroorganismen und Zellkulturen GmbH, Braunschweig, Germany).
Cells were grown to a cell density of 0.5 x 10exp6 eeiis/mL. For the proliferation assay TF-1
celis were harvested by centrifugation at 300 x g for 4 min and washed with 1x PBS
{(Dulbecco's, Gibeo). Cells were resuspended to a final concentration of 1 x 10exp5 cells/mL in
RPMI 1640, 10 % FCS and 90 uL cell suspension per Microtest flat bottom cell culture plate
well were used (0.9 x 10exp4 cells/well). A final concentration of 0.3 ng/mL rhGM-CSF was
used to stimulate the proliferation of the TF-1 cells. For neutralization of GM-CSF dependent

proliferation purified PPP of representative fragments of a human anti-GM-CSF antibody were
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+5718124h304 35Fig. 18E +26 62848 h 29417 Fig. 18F
11 28 3 14 Overall it can therefore be concluded that the
presence of IgG B at physiologically relevant 10 temperatures did
not adversely affect the phagocytosis or oxidative killing of

. bacteria by either granulocytes or monocytes. In an in vivo
context, these results suggest, then, that therapeutic

dza%ggalgé ?f'?,pﬁ{é%? %(\fv ?otz!lgh ?6 qeoF t)f FCt %% f/l gﬁ% %protem solution

e normal immune efenses of the atl
O Furmaitmbae s &n&?ﬁdﬂﬁ&?‘ﬂ%@?ﬁé‘ﬁ%@?eb#ﬁﬁ@%ﬁ@&ﬂcaI ly
binds to and neutralizes primate GM-CSF. 2. The human
Afigndnrvditival fanfib ddyt 3V CagrhdhtGhe tho badferdingstanalaifnhe, TF-1 cells was

dewmﬁfe@wm&mm@m}wa&am&&&%@ym&%m%ﬁ% (WAE-1, Roche)

b U{nc% ?%CLOQ%I ar;tslebcl)rg % raglmelrg}tt ereof accorging to

Y B e e S RS AT 7 R Tian i TR, G S Sy 81 gnetabolically

actifgiiley 2aaie8 s hiymKesuonsty Hibbande Wib Urhirrodrclotiginm.
antibody according to any of the above claims, wherein said

Thantiiodyni sathigBukd SM-O8Fdapradum enstionsdanfiliedy cells by the tested
repﬁ:%@“@%%ﬁ%cﬂ‘ Mm%sﬁmwmlaﬁ&o@ 19534 erfs TR€varying in

lonal antib fragment according tQ any of claims |
Soo R SR A BT L 2 GG oty o P
L); Sneopngryasieiivtibendy Ko eiaoddsera k&n@ﬂa_mf"dlré)tﬁbdyealﬁamedmte inhibition
and"_sa{?hrpéoﬁsg‘]ﬁaﬁ)@cm7 sAFE, ReFpan MP@QWEaEEM,Ys@'VhA) showed strong
ove ¢ where uman
monoc ogrqaleaﬁﬁtqgody P&mq% FHhereo speccigcalllﬂio gr‘%v er degree of
neugplifpreciipretapithly %“ﬂfg weLBBEsindpe! of MM@@MWntaﬁve scFv
or tc@rRpiSibl ashipiexaotas iRt den REAHINIraBphaERMIBQ FOIBSIGRGRT-CSF over

the &Lﬁﬂ&%%ﬁl@pﬁ(ﬁ@@ 8. The human monoclonal antibody or

fragment thereof of claim 7, wherein said discontinuous epltope

further,c f sam|0a0|qs 1LSR 9. The hum
Exarn E % %’T‘I ;Save valuation o nel.g :%rza{m Qtla] ol certs nr rescntatwc human
CA CA 1
antihumam GMHCSE antbodies andfacments the ‘;.-... FJFieasurednesk prgliferation

Sele%&chBc()Te@armdk)smwmaiamds shbwad? alfA) 1l @xiibie Etbl:m@ﬂnhibmon of TF-1
pmﬁ@&%ﬁl Q\Q:?J ﬂ@y '99:9&:585 EB%&H%EM %& sacl})ﬁgftxtzh&g?gﬁ%acy To this end,

claims, wherein _said human monoclonal antl ody or fragmen
e GO B OWEGR FRE B e Do A e T5- el
were sy idtd guthpegpird feithseqliénudchosersfiderdbal gnolggil in Example 7.1
abo@@ﬂﬁﬁﬁmgdﬂﬁeﬁﬁgﬁ&isﬁb%mwm SEQARY N}Q&n&lﬂ@t&r pBliferation of

the qu} I cells. For neutralization of GM-CSF-dependent proliferation 10ul of purified samples
of representative human anti-human GM.-CSF neutralizing monoclonal antibodies or fragments
thereof were added to a solution containing 100 ul TF-1 and rhGM-CSF in a dilution seriss.

Final protein concentrations ranged from 10 pg/ml te 10 pg/ml.

Samples were incubated at 37 °C at 5 % CO; for 72 h. After 72 h the proliferative status of the
TF-1 cells was determined as described in Example 7.1 above. The data were fitted for half
maximal inhibition of proliferation (ICs¢) using the non-linear regression curve fit of the Prism

software.
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11. The human monoclonal antibody or fragment thereof

according to claim 10, wherein any of said heavy chain variable

region CDR3 sequences exists together in a heavy chain variable

region with the heavy chain variable region CDRI sequence set

out in SEQ ID NO: 14 and heavy chain variable region CDR2

sequence set out in SEQ 11) NO: 15. 5 12. The human
ThM&Q@%é&ﬁQ@Q&%& EE%QPE&%%WEJ %Qiiﬁgt(i: ergllg?fé[loat%glm}]%%on experiment

wherein said human monoclonal anti ragment t ereof

dew‘f&‘h‘?ﬂr‘&@?fﬁpﬂf‘s7hbm"é’ﬁ &Rig i senErredian %@D@?Pcﬁﬁfﬁﬂ%‘?ﬁ@%@a@nmﬁ of
humani notaoichge GRGISEF sabmtiomnSke(QRrd DO adifboaids DR3Rayed a half maximal

m}:\‘?ﬂmrbﬁﬂgﬁhﬁ@m 'ﬁq}ﬁ%gngﬁgﬁﬁ &%gﬁﬁttﬁg%ﬁgg clp ulhll%itl%z ‘experiment. A

and a, CDR3 comopri amino acid sequence set out in
ceg s o s ﬁ%%?ﬂ%%&ﬁ%&%ﬁ%ﬁéfﬁlﬁsw Sidrififhnent

thereof according to claim 10 or 11, wherein said human
ThentsAse | SRR ARB U8 fﬁ%%mmkmﬁn@?lmdﬂ%mq@% display a
sighflehohaiiigvarindieareiio eMbaayning anid Seguencaragse! qut iRalf maximal
iR bl o the 3Ot deher 08 MK@?&Q‘%@%‘%%H fog sub-nanomolar

antibody: or fragmenit thereof according to an claims
g h SR SRR A BRotolr a\f?{mai%r #G.gn TR @Pdapd 12G B had an
ICEorhpAodS in its heavy chain variable region an amino acid

sequence as set out in any of SEQ ID NOs: 20 - 33, 52 or 53. 20

In drderlibe@HatinaR AR HRGIEAlABIROL LRSI RIA0EGS A and B (scFvs O
m@ﬁ%%EQé@@v&%%%rﬁMH?e@Q QU SIRTS e TRKS 'Sinzl%d@n'é%ée%tl% A0 A and B,

variable region a C omprising an amino acid sequence as

analogogt T ey atiraies. eys YR RERAA g SrtpbhaReYq except using scFvs O
ands@qusetsgenadesdto Uthe 1S&EH e Nwril # diighal0D R NalinfyradaFvs P and 0,

res@&!%ﬁﬁ@cﬁ%%@ﬁ%@xﬁ B! 4, RR AR Q il SR zation potential as scFv
A, 2mpOSING, 10 1t heayy <ha aiﬁabl ' %f‘ D2 e f biological
compﬁsmg A0 armino acid gg& ¢ Séc SEPLIS R %E%‘?B R0t biologic
actiyfy. a CDR2 region having an amino acid sequence as set out in
SEQ ID NO 15 and a CDR3 havmg an amino acid sequence as

Tmcszhaln amlno aC|d 30 sg encg:fas set oul : )
5 RIS AR ‘éac?ljé’n@g TAREATRY ﬁcgﬂﬁycﬁ’f %ﬁﬁame human

amNmMB@M@me@eh andafrﬁmw@@ewaf bntitrasiying FiGGEiEiependent IL-8

prothetienbei ooy ofi6laimsch-d$s saiskhumen tﬁ&%ﬁ@&@é@@ﬁa@ﬁw was thGM-

CSlgr'f'B%Qn ell.’l%)jf'/’ccenps[) \!;rlgrlg va"flrg"lrr}%w F&‘&”e” u b& I’é{r)] QL $lutam1nc

least 3 A) homolodg y to the respective amino aci uenc
pheggl réatffﬁebﬁwffg@es R0 hopd i B 256 b by the distibutor
(Depthhaselentioe moleikrieianingaund ZdibtitersctmneHCBrensdiag, Germany).

CeRNRRIRRAGI: SERHERRS o PB SRIRH dRiay Of SEQ ID NOs. 1-48,

and/or 52 to 56 or a nucleotide sequence exhibiting at least 70%

In &P&%L?r%y tmer;%],t ItthOriwggg Igase mOIO asu:e%en? d? tﬁ.”ﬁ"ne 1¥on cells were

com arln nucleotide mo ecule aving a o nucle

har gt & éﬂiﬂ‘@ %ﬁoﬁrﬁ%&%m%é&ﬂ!@ﬂ&éeﬂﬁ%‘y‘f affigg cpnpsntration of 1 x
IOeN@SBHSM:& an&Rivi1SB4506 Myith BOSolydhudieahdesigtetli{eéshaiingiBsuspension)

werBYHERLIHE REGHRACRIDSHIGSIANRLISAMENRS. A& bentration of 1 ng/mL
thGM-CSF was used to stimulate IL-8 production by the U-937 cells. 20l of purified scFv or
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wherein a nucleotide in the sequence in question is considered
homologous if it is either identical to the corresponding nucleotide
in the nucleotide sequence encoding a 10 corresponding amino
acid sequence of any of SEQ ID NOs: 1-48 and/or 52-56 or if one
or more nucleotide deviation(s) in the sequence in question from
the corresponding one or more nucleotide(s) in the nucleotide

IeCPRAURREE S NSO HING BN LADIRA xﬂé‘ﬁ $8AUANGErah 2 Rh R ERed Resutting in final
NOs: 1-48 and/or 52-5 resz?JIts ina r\iﬁﬁleo gde triplet which, when

profeit) CnGenT2HRE ROSPS OB /R (P WHREIM either identical to

(due to a degenerate triplet) or a conservative 15 substitution of
ARG PEBETDETAIRG FIRC SRS h thé BoFlS HEIFRITARIND BEREMrifugation of
culsegplercdool any DREEQ: TINDS sibatiane/oebd 2dvtestd. b pipetting to a new

plat Q%@%%%HH Gl QBRGSO RATRLSING AR AR MANAHENA opELA Humen
antibo % or fragment thereof according to any of claims 1-17 or

IL-§f (PachaLisksnsen RRLCUBREMY to claim 18. 20 20. Use of a

human monoclonal antibody or fragment thereof according to any
ELISPciisipascr WP erristibie profyhingle dieaméletife saaenelipes tin brief, 50 uL of
cap@lfd rihﬂtﬁ:dl? metmazmufamx%&meﬁﬁﬁaﬂae Pl5 vafpéiofady onto a microtest plate

ovel 8@9 ri?H‘la %r}?er%mg ?tqgég Qﬂﬁ"ﬂﬁ% W&r@g@ méswg?ls w&e blocked with

treatment of inflamma ory diseases. 25 2 he use of claim

200 tebER é%%’aFﬁﬁa%?frwalbw didanges wa?agéﬁ%‘?ﬁ%ﬁé ‘d?f}ﬂbc 3 times with
PB®OSkStNgead PeTeatifgibihtitisyiRee) iphatinigsRedivshicke isdded to the wells

drﬁt%@ﬁﬁﬁ EQ:%Q@%G&W%JME: qi@xhﬁt& H@ckgﬁE@n Q?M*S concentration a

[tiple sclerosis (MS), chroni ctlve ulmonary disease
s 5] R BT ) DI RVAAB TR AT ST o roush e
Pfoﬁéimonary 30 Fibrosis (IPF), Inflammatory Bowel Disease (IBD),
uveitis, macular degeneration, colitis, psoriasis, Wallerian
AfiDegelisgdtitneawtip RBSHHLIpiTheyndicine (AP S); ewtitd corosiag)0 uL of the
mﬁ&ﬂim&or%@m& , RENEIOSAIeS fs»aéwa@&%%{m%m@mm'& -8 ELISA Set.

acute or chronic hepatitis, failed orthopedic im ants
Aflgia P??

BERSREBRME SRR RN HI U ARBFAGASIEISS! (mcgy The sisns!
wasgdbaiaped inordiie it Rneisoely efiag (ﬁmaﬂmcbb‘ﬁaé@mtymgt gowavelength of

490ay (Qfisai MEeAntd Wivaidhe gaboiagleotide molecule according to
claim 18 in the manufacture of a medicament, 66 optionally

An PRPHSIAG PRE-Y RArGBAItGNALANEGANGR R UReIRRIRG: in the culture
treatment of a tumqQrous |sea e or other condition with

SUPRAASHL RIS A FATL I PESECIBE B VL FORVATSP BOrelbpe ere fted for
half2gaxbhel inbébision e zmrmémmlga@imm@mﬁmmwn curve fit of the
PrisaaEyi_Fared. The use of claim 23, wherein said cancer is

leukaemia, multiple myeloma, gastric carcinoma or skin

Al FAR0MA Géa]géﬁénéE&Hﬁﬁcﬁti—é&%?%&%%@%ﬁmﬁg antibodies

120> Antibod % neutraljzers of human %ranu ocyte macropha
T}

test%%fgﬂve%ﬁ% grlf)&(ﬁ&he GM-CSF dependent IL-8 producnon of' U- 7 cells, as can

be clearly seen by the decrease in IL-8 concentration with increasing scFv concentration in Fig.
11. The ranking in neutralizing efficacy seen in this experiment is ir accordance with the ranking
obtained testing the same molecules for their neutralizing effect in the TF-1 proliferation-

inhibition experiment described above,
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<130> MIC-025 PCT <140> unknown <141> 2006-04-18 <150>
EP 05 008 410.2 <151> 2005-04-18 <160> 55 <170> Patentln
version 3.3 <210> 1 <211> 10 <212> PRT <213> artificial
sequence <220><223> CDR-H3 7A-701 <400> 1 Ser Gly Leu
lle Ala Asn His Met Thr Pro 1510 <210> 2 <211> 10 <212>
PRT <213> artificial sequence <220> <223> CDR-H3 7B1-502

It \ﬁﬁo@n&mg—hﬁé—ﬁﬂolﬁl@é@rd\{@HMEdTBQHP&S&J&fmémSawh%?&ér% Sompared to

1 12> PRT <213> artificial se nce.<220> <
oS R T s el 1 B AT B EFSLLB RGP F e . This s due
to the pighes CiM Q%!“imzq@:atwmwsdl@r apstipRof 628 Brodudiifeidl U-937 cells
thaS Qe IRBE Sorsdmiztion of TF-1.

uantitative evaluation of neutralization potential of representative human anti-
human GM-CSF antibodies and fragments thereof on recombinant macacan GM-CSF, as

measured by cell proliferation
The aim of this experiment was to show the neutralizing potency of representative human anti-

human GM-CSF antibodies and fragments thereof for GM-CSF from non-human primates of the
Macaca family {“macGM-CSF”).

To show the neutralizing effect of selected scFv and IgG molecules on macGM-CSF, a
proliferation-inhibition experiment was performed according to the protocol described in
Examples 7.1 and 7.2 using macGM-CSF instead of hGM-CSF. Both hGM-CSF and macGM-
CSF stimulate the proliferation of TF-1 cells with the same half maximal efficacy (ECsp). A final
concentration of 3 ng/m! macGM-CSF was used to stimulate the proliferation of the TF-1 cells in
the experiment testing the scFv molecules and 0.3 ng/ml rthGM-CSF cells in the experiment
testing JgG B as a representative human anti-human GM-CSF antibody. In order to neutralize the
proliferation of the TF-1 cells, 10 ul of purified human anti-human GM-CSF antibody or
fragment thereof were added to 100 pl TF-1 and macGM-CSF solution in a dilution series. Final

' protein concentrations ranged frorm 10 pg/mi to 10 pg/ml. Samples were incubated at 37 °C at 5

% CO; for 72 h. After 72 h the proliferative status of the TF-1 cells was determined as described
in Examples 7.1 and 7.2. The data were fitted for half maximal inhibition of proliferation (ICsp)

using the non-linear regression curve fit of the Prism sofiware.

As seen in Fig. 12A, certain representative human anti-human GM-CSF monoclonal antibody
fragments also exhibited a clear neutralization potential of mac GM-CSF (scFv B, scFv E, scFv
C, scFv 1, scFv A). Furthermore, as can be seen in fig. 12B, increasing concentrations of the
representative human anti-human GM-CSF monoclonal antibody 1gG B clearly led to a decrease
in TF-1 proliferation, demonstrating this antibody’s neutralizing potential. Interestingly, the IC50
value generated for IgG B in this experiment (0.3 nM) using mac GM-CSF for induction of TF-1
cell proliferation is equal to the one generated in the experiment using hGM-CSF, showing a

clear cross-reactivity of IgG B for GM-CSF in these species.
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<223> CDR-H3 L38-A12 <400> 4 Ser Gly Leu lle lle Asp Ala Len
Ser Pro 1510 c210, 5<211> 10 <212> PRT <213> artificial
sequence <220><223> CDR-H3 L36-G7 <400> 5 Thr Ser Leu
Met Ser lle Tyr Phe Asp Tyr 1510 <210> 6 <211> 10 <212>
PRT <213> artificial sequence <220> <223> CDR-H3 L39-D11
<400> 6 Ser Gly Leu Leu Phe Lau Tyr Phe Asp Tyr 15 10 <210>

xRl B 6 BT B UL PO 53807, 220

E1-37- <400$ 7 Ser Gly Leu lle Asn
Thespegssrrarqlty “'Eff&GSBé?‘i}i@ﬂ(?%Zfi% Wsé?f@%ﬁéﬁies was investigated
10 idegiieneeies 220 eR2 BreiCDR HB1ditk-Ia3 X33kt cf40friB By Woling of IgG B

to éo%éﬁ:ﬁlﬁ}?aﬁﬁﬂ&ﬂ@ek&%&ﬁ%%@ﬁﬁ from human (Leukine®, Berlex), pig, dog, rat
(R&D Systems, Wiesbaden, Germany ) and mouse (Strathmann Biotech, Hamburg, Germany)
was tested in an ELISA experiment. Specifically, an ELISA-plate was coated with 1 ug/mL GM-
CSF from the various species mentioned. IgG B was added in a dilution series and was detected
using a horseradish-peroxidase-conjugated anti-human IgGl antibody. The ELISA was
developed by adding OPD o-phenylendiamine (“OPD”, yellow-orange when reacted with

peroxidase) substrate solution (Roche, Germany) and measured at 490 nm.

As seen in Fig. 13, IgG B showed robust binding to recombinant human GM-CSF, while GM-
CSF from the other species tested was not recognized. Pig, dog, rat or mouse may therefore not
be suitable species for in vivo testing. However, as seen above in Example 7.4, IgG B shows a
marked cross-reactivity with macGM-CSF (from cynomolgous monkey, macaca fascicularis),
implying the suitability of at least one monkey species from the macacan family for in vive
studies of IgG B.

Example 9: Binding by IgG B to differently glycosylated variants of GM-CSF

The aim of this experiment was to determine the extent to which the binding of 1gG B 1o GM-
CSF depends on the latycr’s glycosylation pattern. To this end, a dilution series of conditioned
medium containing natural hGM-CSF (human glycosylation), as well as recombinant hGM-CSF
from E. coli (no glycosylation) and yeast (yeast glycosylation), as well as recombinant macaque

GM-CSF were tested for their potency to induce TF-1 proliferation,

Human glycosylated GM-CSF was obtained from the culture supematant of IL-1B-treated

- BEAS-2B cells (human lung cells obtained from ATCC CRL-9609). BEAS-2B cells were

propagated in BEBM-Medium substituted with the BEGM Bullet Kit (Cambrex, Verviers,
Belgium) but cultured in RPMI 1640, 10 % FCS in the presence of 50 ng/mL IL-1B (Strathmann
Biotech, Hamburg, Germany) for induction of GM-CSF production. After 48-hour incubation at
37°C, 5.% CO; the culture supematant was analyzed for its GM-CSF content using the OptEIA
Human GM-CSF Elisa Set (BD Biosciences, Heidelberg, Germany) according to the

manufacturer’s instructions.
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1510 <210>9<211> 10 <212> PRT <213> artificial sequence
<220> <223> CDR-H3 Ln4p-23 c4D0> 9 Her Gly Leu lle Phe Asp
Lys Len Thr5er 1510 <210>10<211> 10 <212> PRT <213>
artificial sequence <220> <223> CDR-H3 Ln4p-28 <400> 10 Ser
Gly Lau lle Asn Leu His Phe Asp Thr 1510 <210> 11 <211> 10
<212> PRT c213> artificial sequence <220> <223> CDR-H3

RechRBR:RP nSHRORE doner 2 s iRbadieh ORIy RPREASH EYimbI® 1.1 of WO

<210> 12 <211> PRT <213> artificial sequence
200 B S Rl B RG Fo U e\ opmder th tade
namgsp-eujdnee (Brep AdPA) BargaypadMOSwapFeeomhisagtly produced in HEK293

cells.

A dilution series of conditioned medium containing natural hGM-CSF, as well as recombinant
hGM-CSF from E. coli and veast, and macaque GM-CSF were first tested for their potency to
induce TF-1 proliferation. All three glycosylation variants of human GM-CSF and macaque GM-
CSF exhibited very similar EC50 values for TF-1 activation. These were 10 pg/mL for E coli-
produced hGM-CSF, 15 pg/mL for yeast-produced hGM-CSF, 36 pg/mL for human lung cell-
produced hGM-CSF, and 11 pg/mL for macaque GM-CSF, respectively (Fig. 14A).

The neutralizing activity of IgG B was then determined in the presence of 0.3 ng/mL
recombinant hGM-CSF, or 0.2 ng/mL physiological hGM-CSF. After 72 hours, the proliferative
status of TF-1 cells in the presence of different IgG B concentrations was quantified by 2

colorimetric reaction (Fig. 14B).

Taken together, the data shown in Fig. 14 show that IgG B inhibited GM-CSF-dependent
proliferation of TF-1 cells at sub-nanomolar concentrations apparently independent of the
glycosylation pattern of human GM-CSF. The giycosylation pattern of human GM-CSF
therefore does not substantially influence the ability of IgG B to neutralize GM-CSF activity.

Example 10: Effect of IgG B on biological activities of GM-CSF on eosinophils

Example 10.1; Effect of IgG B on GM-CSF-mediated eosinophil survival

One of the various biological activities of GM-CSF is prolongation of eosinophilic and
neutrophilic granulocyte survival. Because lung inflammatory di.seases are associated with Jocal
accumulation of eosinophils, which play a substantial role in maintaining inflammation, the

efficacy 'of‘iéG B in inhibiting' GM-CSF-mediated eosinophil survival was tested.

Eosinophils were isolated from peripheral blood of healthy donors by depletion of CDI16"
neutrophils from the granulocyte population obtained by density gradient centrifugation and lysis
of erythrocytes. Freshly isolated peripheral blood eosinophils were seeded at a density of 5 x 10*
celis/well in RPMI 1640 / 10% FCS and Perv/Strep in a 96-well flat bottom microtest plate. GM-
CSF was added in a dilution series ranging from 33 ng/ml to 10 pg/mL to monitor the
concentration-dependent eosinophil survival. To analyze the inhibiting potential of IgG B on

GM-CSF-dependent eosinophil survival, the antibody was added in a dilution series ranging
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<212> PRT <2135 artificial sequence <220> <223> CDR-H3
Ln4p-90 <400> 13 Ser Gly Leu lle lle Asp Asn Leu AsnPro 15
10 <210> 14 <211>5 <212> PRT <213> artificial sequence
<220> <223> CDR-H1 7B1-502 <400> 14 Asp Tyr Lau Leu His 1
5 <210>15<211> 17 <212> PRT <213> artificial sequence
<220> c223> CDR-H2 7e1-502 <400> 15 Trp Les Asn Pro Tyr

frm%q (?erﬁ,s% Bhrw&ﬂ_yf{t %@I@éﬂc@(@a? J?leop Jg?nﬁ%ﬂi?cg:}l%aﬁ éléEd to effect

>16 <211>711 <212> PRT <213> a uence <
eosme@L%WlLi%efse@bwder 78 I 3R éefr @?m‘f):(% -HiEeaergt e added. The
restieirigaeolbsmeti S rifctid 1drreFos@igd Yo Ahe gdianRIR Visbll Setlavtfichphntified by

me2RAHENGE H3ance at 450 nm. The data were analyzed and fitted for half-maximal
inhibition of survival (IC50) using the non-linear regression curve fit of the prism software
package. As seen in Fig. 1 5A, a half-maximal effective dose (EC50) of 0.02 ng/mL rthGM-CSF
was determined. As seen in Fig. 15B, a potent neutralizing effect of IgG B was seen with a half-

maximal inhibition of eosinophil survival at an antibody concentration of 0.13 nM.

These data indicate that IgG B is effective in inhibiting GM-CSF-dependent-eosinophil survival

in a dose-dependent manner,

Example 10.2: Effect of IgG B on GM-CSF-induced eosinophil activation

It was also desired to investigate the effect of IgG B on GM-CSF-induced activation of
eosinophils. CD69 expression was found to be up-regulated on peripheral eosinophils (CD16Y)
isolated from human blood following stimulation for 20 h or 3 days with (2) 0.1 ng/mL GM-CSF
or {b) 0.1 ng/mL GM-CSF, IL-3 and IL-5, but not with (¢} 0.1 ng/mL IL-3 and IL-5 alone (Fig.
16A). Eosinophils cultured in the presence of medium alone showed no up-regulation of CD69.
CD6% may therefore be taken as a marker for eosinophil activation by GM-CSF, and the
expression level of CD69 was monitored as a measure of GM-CSF-dependent eosinophil
activation. At both time points (20 h and 3 days), IgG B (10 pg/ml) aimost completely
prevented GM-CSF-dependent activation of eosinophils, as seen by lack of CD69 expression in

flow cytometry.

Eosinophils were isolated as described above in Example 10.1 apd cultivated at a density of 5 x
10° cells/well in RPMI 1640 / 10% FCS and Per/Strep in a 48-well flat bottom microtest plate,
Cells were incubated with medium alone or in the presence of 0.1 ng/ml GM-CSF alone or
together with 0.1 ng/mL IL-3 or IL-5. 10 pg/mL IgGB were used for neutralization of GM-CSF.

After an incubation of 1 or 3 days cells were analyzed for CD69 expression by flow cytometry.

CD69 detection by flow cytometry: Expression of CD69 on eosinophils was determined on a
FACS Calibur instrument (Becton Dickinson). 10° cells were incubated with 5 pL of a FITC-
conjugated anti-human CD16 (clone 3G8, BD Biosciences) and a PE-conjugated anti-human
CD69 antibody (clone FN50, BD Biosciences} each for 1 h at 4°C. As a negative control
irrelevant, isotype-matched FITC- and PE-conjugated antibodies were used. After incubation,

cells were washed twice with PBS, 1% FCS, 0.05% NaN; and resuspended in 250 uL PBS, 1%
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<220> <223> CDR-L2 5-306 <400> 17 Ala Ala Ser Asa Len Gin
Ser 15 <210> 18 <211>9 <212> PRT <213> atrtificial sequence
<220> <223> CDR-L3 5-306 <4D0> 18 GIn GIn Ser Tyr Ser Met
Pro Arc Thr 15¢210> 19 <211> 107 c212> PRT <213> atrtificial
sequence <220> <223> VL 5-306* L-version <400> 19 Asp lle
GIn Met Thr GIn Ser Pro Ser set Val Ser Ala Set Val Giy 15 10

FC§'e% g‘%&ggﬁ% {%ﬂ?{i‘\%ﬁ ‘?_Igr@llﬁ:;l_ Q&%a&f% @%@@g&%ﬁﬁ@& |§/§?&59 Pc'%ﬁ&ntratlon of 1
n n ro S Ala

oo L RSB RO R D S PTG B (PR g Qe

sofBeE ARPPPioSenGly BOpbi:60iogide BisiSer(@lydend Asl PtreTeveluded fom

anaky8Y FRIDES AgReSRRLeuU Gin Pro 6570 75 80 Glu Asp Phe Ala
Thr Tyr Tyr Cys GIn GIn Ser Tyr Ser Met Pro Arg as 90 95 Thr

1. RS NSNS DL YS L ey; ik He bV h0R ghﬁs%qn oo by propidium

119 <212> PRT <213>"artificial sequence <2

_ iodide staining of CD167CD69" cells in the presence of 0.1 ng/mL GM-CSF. IgG B reduced the

percentage of activated cells from 35% to 8% after 1 day and from 43% to 3% after 3 days of
cultivation. In the presence of 0.1 ng/mL GM-CSF, IL-3 and IL-5, the percentage of live and
activated eosinophils was reduced from 32% to 8% and from 48% to 11% after 1 and 3 days,
respectively. Even though the upregulation of CD69 was completely inhibited by IgG B, higher
numbers of resting eosihophils’ (CD167/CD69") survived for 3 days in the presence of 0.1 ng/mL
GM-CSF, IL-3 and IL-5 as compared to cells incubated with medium or GM-CSF alone (Fig.
16A, last column). The same was observed for cells incubated in the presence of 0.1 ng/ml. IL-3

plus H.-5.

In dose finding experiments, IgG B was added in dilution series to eosinophils cultured in the
presence of 0.1 ng/mL GM-CSF (Fig. 16B). An inhibitory effect of IgG B on CD69-dependent
median fluorescence intensity (MFI) was observed at a half-maximal concentration of 0.22 nM
IeGB.

Taken together, these data indicate that IgG B is an effective neutralizer of GM-CSF activity in a

biological context highly relevant for inflammatory airway diseases, for example asthma.

Example 11: Preliminary ex vive toxicology stodies using IeG B
As explained above, neutralization of GM-CSF activity can be therapeutically advantageous in a

number of disease settings. At the same time, however, GM-CSF plays an important role in the
normal function of the immune system in combating exogeneous pathogens, for example as in
phagocytosis by neutrophil granulocytes and monocytes. This natural function of neutrophils and
monocytes should remain unaffected in the presence of therapeutic amounts of IgG B. Therefore
we investigated two aspects of the phagocytic process: 1) ingestion of bacteria (phagocytosis);
and 2) oxidative burst activity (indicative for intracellular killing). These studies are detailed in

the following exampies.

Example 11.1: Ingestion of bacteria (phagocytosis)

60



<223> VH with CDR-H3 = 7A-701 <400> 20 Glu Val GIn Leu Leu
Glu Set Gly Ala Glu Val Lys Lys Pro Gly Ala 1510 15 Set Val
Lys Val Set Cys LyS Ala Phe Gly Tyr Pro Phe Thr Asp Tyr 20 25
30 6/31 Lau Leu His Trp Val Arg GIn Ala Pro Gly Gin Gly Lau Glu
Trp Val 35 40 45 Gly Trp Lau Asn Pro Tyr Ser Gly Asp Thr Asn
Tyr Ala Gin Lys Phe 50 55 60 GIn Gly Axg Val Thr Met Thr Arg

65 70 75 80 Met.Glu Leu

| hr Al Ser
Daﬁ Ie%u %I’ T ! 50‘ & J% agqlc cbactvggr %WF‘%F&@ blood was
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ingdstdn Dhppdeiidéal MkkvahSeseBar 2 ko! 57 Yaagady62deliz Th&e cells can then be
P c%lz <223>.V.
det%éz?ﬁ'!' %In%gesc%ﬁgg %81]10%9 gH&QQ@/ Fﬂuor@aT%,_lbgfeQ &qsomzed E. eoli

7B1-502" <400> 21°GlI Leu
werg adgs, /400 whof ferpipizety adls Blosdiand incafsted af E§/§\ia‘f‘§§f°ﬂ at 0°C was
perﬁysdd)% Alcghnee@bptior Lier %mfﬁhﬁeﬁgﬂpébytﬁﬂﬂp%egﬂwheudpﬁw by cooling

i%sTcgﬁ) M@Iﬁf gatﬁ Bcﬁ‘lgfa@ ﬁm@&&ﬁ% r%%étnﬁf#(%aé/ g . Qofh%on allows

Ley Asn Pro T
lsgﬁ*y’%%ﬁ PR TR T 1 hﬁeﬂgawgcawﬁﬁy@rﬂﬁﬁfesceme of
surfifs Wm@@ﬂ@r%‘ﬂ@ieI\ﬂe@@hgrtaufSeuemgzlséwmgleSepm@p Aggifected. After

threkhivAlanY ahdhr Jivk @Mﬁi%a&@n@&oﬂﬁﬁzﬁ@)ﬁ@ééﬁwérﬁHrJ)lﬁrt&eﬁvgél lysed. The
rem-lz;%ringqgué)% e-l;y&reTré%r% %;lpeg Mth]?r%llﬁpghjir}gosoluﬁon (Orpegen). Afier addition
of 200 pl DNA staining solution, that allows exclusion of aggregated bacteria or cells, the celis
were analyzed by flow cytometry. The percentage of cells having performed phagocytosis was

determined by means of FITC-fluorescence.

To determine the influence of IgG B on phagocytosis, IgG B was added to three identical blood
samples to a final concentration of 10 pg/ml. These three samples were then allowed to incubate
at 37°C with 1gG B for various amounts of time prior to addition of E.coli. E.coli were added to
the first sample immediately, whereas £ coli were added to i:he second and third samples after 24

and 48 hours, respectively.

Results observed for granulocytes: Directly after blood was taken over 98% of granulocytes
ingested bacteria either in the presence or absence of 1gG B (Fig. 17A). After incubation of
blood samples with IgG B for 24 h a decrease to around 92% was determined without IgG B and
to 90% in the presence of IgG B (Fig. 17B). After 48 h 81 % of the granulocytes were
phagocytosis positive in the absence and 89% in the presence of IgG B (Fig. 17C).

Results observed for monocytes: Irrespective of IgG B being present or not 98% monocytes were
phagocytosing directly after blood was taken (Fig. 18A). After 24 h pre-incubation with IgG B
90% of the monocytes were positive (Fig. 18B). After 24 h pre-incubation without IgG B it were
92% monocytes. After 48 h we found §1% of the monocytes without IgG B and 89% with IgG B
phagocytosis positive (Fig. 18C).

Example 11.2; Oxidative burst
Determination of granulocyte and monocyte oxidative burst activity in heparinized whole blood

was performed using the Phagoburst Kit by Orpegen (Heidelberg, Germany). This assay allows
61



10

15

20

25

Thr Met Val Thr Val Ser Ser 115 ¢210, 22 <211> 119 <212> PRT

<2135 artificial sequence ¢220> <223> VH with CDR-H3 = 3077-

<400> 22 GIn Val Gin Leu Val Gin Ser Gly Ala G1u Val Lys Lys

Pro Gly Ala 15 10i5 Ser Val Lys Val Ser Cys Lys Ala Phe Gly

Tyr Pro Phe Thr Asp Tyr 20 25 30 Leu Lau His Trp Val Arg GIn

Ala Pro Gly Gin Gly Leu Glu Trp Val 35 40 45 Gly Trp Leu Asn

Pro.T rSer G Thr As Tyr Ala GIn Lys Phe 505560 Gin

SRRV A ﬁq fﬁ“n%gii\ra A@y\ssﬁ?? 'S &Pl BRPArRFoASeTSRCE s 7pidants by
oxrcgttm methenméms@mm@rnm@ G Rsp2Aste T AlmrssadrFyR 123 Cells

exi[}ﬂl’t@%xu&}ve&ﬁn@pag@rh Eﬁrg?)i&in]@yqu-}l’]@?ﬂu@ @ﬁil}_{_eazl Weﬁhﬁlzed blood was
TV r Met Val Thr .

m%‘fer VT I&Zdi%le\{e% ¥ RV %vﬁ%‘gﬁlgtmt?'tlf%}cgrﬂﬁ _umyns‘ate 13-

acglaGuenid’ k%@@w%%he@mpm@ﬁ@cﬂi ascip@Opeggte stimulus and

m&ueﬁ{ah&ﬁbrph;eud_ﬁudahylw:ﬁbpm 0B \aa by Stl)iSR rm@!& ®dle blood was
mchétgg \3'1%1 &?Je\éfﬁnhysh ﬁ é eﬁ ‘% ﬁr’éA\ c?)%gle&?%%x é? ormed without

hr Asp Tyr 20 2530 Leu Leu His
S“@ﬂlﬁ@w r}g & & dnguhatiss E’éiﬂsl%%lfﬂtﬁtfﬂﬁeseiv\nﬂn%s ?%ee‘,év@r}cubated for
angibyr TOmiss WHRr IR GiontgrePloethe fluorescent R 123 by oxidizing cells. After three

washing steps with 3 ml Washing solution (Orpegen), erythrocytes were lysed. The remaining
leucocytes were once washed with 3 ml Washing solution (Orpegen). After addition of 200 pl
DNA staining solation, that allows exclusion of aggregated bacteria or cells, the cells were

analyzed by flow cytometry.

To determine the influence of IgG B on oxidative burst, IgG B was added to three identical
blood samples to a final concentration of 10 pg/ml. Each of these three samples was then divided
into three aliquots and allowed to incubate at 37°C for various amounts of time prior to addition,
to separate aliquots, of E.cofi, IMLP of PMA. E.coli, fMLP or PMA were added to the three
aliquots of the first sample immediately, whereas E.coli, fMLP or PMA were added to the three
aliquots of the second and third samples after 24 and 48 hours, respectively. Parallel blood
samples lacking IgG B were treated identically as above as controls. The results are shown
below in Table 4, whére “+'" in the secdnd column from the left indicates that [gG B is present in

the sample aliquot tested, and “-* in the second column from the left indicates the 1gG B-free

control.
Table 4: Effect of IgG B on oxidative burst behaviour of granulocytes
Percent oxidizing granulocytes following Results
Timepoint IeGB stimulation with. . shown in
E.coli fMLP PMA o
- 97 9 99 .
0h T 54 10 ) Fig. 17D
- 82 8 97 .
24 h = 5 S 55 Fig. 178
- 68 6 64 .
48h T T g & Fig. 17F
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50 55 60 Gin Gly Arg Val Thr Met Thr Arg Asp Thr Ser lle Ser Thr

Ala Tyr 6570 75 80 Met Glu Lau Set Arg Leu Arg Ser Asp Asp

Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Ser Gly Leu lle Phe Asp

Tyr Trp Leu Asp Trp Gly GIn Gly 100 105 110 Thr Met Val Thr

Val Ser Ser 115 <210> 24 <211> 119 <212> PRT <213> artificial

sequence <220> c223> VH with CDR-H3 = L38-A12 <400> 24

| I r | Lys. L

S L o U A AT SRR, Tl berimens v
Peﬁfﬂ‘i’?}ﬁéS"i*l?rg%‘ﬁ%%éesﬁwq_@&ﬁéﬂﬁﬂbvaﬂﬂ%| ] Pﬁ‘e‘GFyTable 5, where
“+Gin GéysteodShl i Mah G5 ¥6 4HiGiys T 166 BB Réediyh SRt sample aliquot
resaly AIP-TH ASREYE AR R TERE imP 2200 I%tfﬂﬁl YA

Thr Met Thr Arg Asp Thr Ser lle Ser Thr Ala Tyr 65 70 75 80 Met

Glu Leu Ser Arg Leu Arg Set Asp Asp Thr Ala Val Tyr Tyr Cys 85

90 95 AlalAg S&figiof G WeOHGWQpVAmewﬁetoﬁmf’ﬁrqm@LyeGin

Gly 100 105 TT0 Thi MeTRRLR Ok ¥ e Rlonblytes foftbaings 2 0 25
Eagbmi 1D <2d@BPRT <213> artifipial-segueice <220> <2‘>3>Results
VH with DR-H3 - L 38-G7E<db0> P5_ MLP PMA shown in ...
- 62 o 79 .
0h T 5 : 7 Fig. 18D
- 30 4 35 :
24h + 26 3 33 Fig. 18E
- 29 4 17 .
48h + 28 3 14 Fig. 18F

Overall it can therefore be concluded that the presence of IgG B at physiologically relevant
temperatures did not adversely affect the phagocytosis or oxidative killing of bacteria by either
granulocytes or monoc.ytes. In an in vivo context, these results suggest, then, that therapeutic
administration of IgG B would not be expected to adversely affect the normal immune defenses

of the patient.
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Glu Val GIn Lau Leu Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
151015 Ser Val Lys Val Set Cys Lys Ala Phe Gly Tyr Pro Phe
Thr Asp Tyr 20 25 30 Leu Leu His Trp Val Arg GiIn Ala Pro Gly
Gin Gly Leu Glu Trp Val 35 40 45 Gly Trp Leu Asn Pro Tyr Ser
Gly Asp Thr Asn Tyr Ala GIn Lys Phe 50 55 60 GIn Gly Arg Val
Thr Met Thr Arg Asp Thr Ser lle Ser Thr Ala Tyr 65 70 75 80 Met
Glu Leu Ser Arg Leu Arg Ser Asg-Aspvidhr Ala Val Tyr Tyr Cys 85
90 95 Thr Arg Thr Set Leu Met Set lle Tyr Phe Asp Tyr Trp Gly
1 U1 it IRAIR A QTS VATV BeSSE S 55RBE Fhnss 10 ana
<211> 119 <212> PRT <213> artificial sequence <220> c2
VIRURiE e BIRAYEM-§8IDii <400> 26 Glu Val GIn Leu Leu Glu Set
Gly Ala Glu Val Lys Lys Pro Gly Ala 1510 15 Ser Val Lys Val

2. SEreCysniny mlecohrd @RI P& aRment Hiervsp F5erdoe® 8Bim dy wherein said

L etinddis iT {BRhAF g fainaPpakaty. GIn Gly Leu Glu Trp Val 35
40 45 Gly Trp Leu Asn Pro Tyr Set Gly Asp Thr Asn Tyr Ala Gin

3 YRR S50 IR A AR MS i) ASHY S ia oo
i

lle Ser Thr Ala Tyr 65 et Glu Leu Ser Arg Lou Arg Ser
ASFRLPIPAIC K14 %?WPWH@%GW F5YE PRFKRY Ty Leu

Leu Phe Leu Tyr Phe Asp Tyr Trp Gly GIn Gly 100 105 110 Thr

4. \ide\lnrrep rmeapcienal aptibpdy <apq@ydingzto any of the above claims, wherein said

antibody is an IgG.

5. The human monoclonal antibody according to claim 4, wherein said IgG is an IgGl or IgG4.

6. The human monoclonal antibody fragment according to any of claims ! to 3, wherein said

fragment is an scFv, a single domain antibody, an Fv, a VHH antibody, a diabody, a tandem
diabody, a Fab, a Fab’ or a F{ab)2.

7. The human monoclonal antibody or fragment thereof of any of the above claims, wherein

said human monoclonal antibody or fragment thereof specifically binds to an epitope,
preferably a discontinuous epitope, of primate GM-CSF comprising amino acids 23-27
(RRILLN) and/or amino acids 65-77 (GLR/QGSLTKLKGPL).

8. The human monoclonal antibody or fragment thereof of claim 7, wherein said discontinuous

epitope further comprises amino acids 28-31 (LSRD).

9. The human monoclonal antibody or fragment thereof of claim 7 or 8, wherein said

discontinuous epitope further comprises amino acids 32-33 (TA) and/or amino acids 21-22
(EA).

10. The human rnonpcldna] antibody or fragment thereof of any of the above claims, wherein
said human monoclonal antibody or fragment thereof comprises in its heavy chain variable
region a CDR3 comprising an amino acid sequence chosen from the group consisting of
those set out in any of the SEQ ID NOs: 1-13 or 56.
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<211> 119 <212> PRT <213> artificial sequence <220> <223>
VH with CDR-H3 = E1-37-E7 9/31 <400> 27 Glu Val Gin Leu Leu
Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 15 10is Ser Val Lys
Val Ser Cys Lys Ala Phe Gly Tyr Pro Phe Thr Asp Tyr 20 25 30
Leu Leu His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val
3540 45 Gly Trp Leu Aso Pro Tyr Her Gly Asp Thr Asn Tyr Ala

11 Gl b)Y BRgon@i SR16RA Sy @Yrﬁsfgeﬁf AheFburMes ding Ay a1han 0, Rherein any of
Ser lie Ser Thr Ala T%rf 65 7 80 Met GIu% eu S rAr eu Ar.

d eavy %%U?h ra.%aa af:.?xg/ ! éyqsu%'gcé (5}3 '&'gact er i %Ty cgam variable
Lr@giqtemtbﬁhséaaa@wtmm%bﬂwswg wawemlm i&@ ID NO: 14 and

THea W efhavatahaby aleRacBan tdercd 30 8nsZhlp M8 15212>
PRT <213> artificial sequence <220> <223> VH with CDR-H3 =

12“4’531%%15\11 %%ngcgﬁla@kﬂt}é@ﬁ@p ﬂ‘a%ﬁén@ meﬁl}f ﬁ@&@% &'@1% MQJr 11, wherein

Lys LysProGly Ala. 151 er Va al Ser Cys L
R FRs B PP PSR SLTERIIHE Ty nen vl
Arr-gt@na ARRP @iy Blphieo Gl SFapeved 53@4012151@3}1? MNO: 16, a CDR2

ﬂQt MI}%Q&@ L‘éqﬁ&ﬁér 3 Asih ByAIR G0 iy snlf hec 5kl 55mpnsmg the

| _(?aoml%g \éas}LtLQ [ %a% ﬁ{g fgsp Thr Set lle Ser Thr Ala
13. The human monoclonal antibody or fragment thereof according to claim 10 or 11, wherein
said human monoclonal antibody or fragment thereof further comprises in its light chain

variable region an amino acid sequence as set out in SEQ ID NOs. 19, 54 or 55.

14. The human monoclonal antibody or fragment thereof according to any of claims 10-13,
wherein said human monoclonal antibody or fragment thersof comprises in its heavy chain

variable region an amino acid sequence as set out in any of SEQ ID NOs: 20 - 33, 52 or 53.

15. The human monoclonal antibody or fragment thereof according to any of the above claims
comprising in its light chain variable region a CDR1 comprising an amino acid sequence as
set out in SEQ ID NQ. 16, a CDR2 having an amino acid sequence as set out in SEQ ID NO.
17 and a CDR3 having an amino acid sequence as set out in SEQ ID NO. 1.8; and comprising
in its heavy chain variable region a CDR1 region comprising an amino acid sequence as set
out in SEQ ID NO. 14, a CDR2 region having an amino acid sequence as set out in SEQ ID
NO. 15 and a CDR3 having an amino acid sequence as set out in any of SEQ ID NOs. 1-13
or 56.

16. The human monoclonal antibody of any of claims 10-15, comprising a light chain amino acid
sequence as set out in SEQ ID NOs: 34 and a heavy chain amino acid sequence as set out in
any of SEQ ID NOs: 35 - 48,

17. The human monoclonal antibody or fragment thereof of any of claimns 10-16, said human
monoclonal antibody or fragment thereof comprising an amino acid sequence bearing at least
70% homology to the respective amino acid sequence as set out in any of SEQ ID NOs: 1-48
and/or 52-56.
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Met Glu Leu Ser Arg Leu Arg Set Asp Asp Thr Ala Val Tyr Tyr Cys
65 90 95 Ala Arg Ser Gly Lau lle The Asp Ala Leu Arg Asp Trp
Gly Gin Gly 100 105 110 Thr Met Val Thr Val Ser Ser 115 <210>
29 <211> 119 <212> PRT <213> artificial sequence <220>
<223> VH with CDR-H3 = Ln4p-23 <400> 29 Gin Vai Gin Leu

Leu Glu Ser Gly Ala Glu Val Lys Lye Pro Gly Ala 1510 15 Ser

18VRIb KN RbRR ek iy ﬁzﬁdﬁ%%I’iﬁ&hﬁ&é@eﬁﬁ@n&"@x&ﬁﬁﬂhéﬁpéﬁﬂﬁ@&xd sequence

E%s ag’% 1%-10113}36]{‘& L?g@%%@ Glip4¥ 2 éé a Pro %X;;S; ésfme exhxb:tmg at

TimsAB?%WM@sgmrEWPhe 50 55 60 GIn Gly Arg Val Thr Met

Thr Af@réﬁaomroge&klp&eéz?mﬁ»&mbyybnﬁﬁﬂ@ 4 poBRubitetibelthdiefile having a
Lea Ar Ser Asp Thr AI T T,

AT ucfb‘o d enc ?nghe %ISISOL%/% Lau %_xﬁfg ygn%é? (jérf}%\%n%lsy 1-48 and/or

1%5905t&zwowmtde/a1°ﬁwlvaw§a& aS’é‘FlfT%deéE‘i‘Gﬂceél gyepiion by sequence

1lafnm2d2> PRT <213> artificial sequence <220> <223> VH with
CD'%VKQ&E i’gu%[?e&ﬁe <r€'91@ eége&‘ujir\x/ e@f&%@%hﬁa‘e@ﬁbéﬁg bé if it is either

Ala Glu Val Lys Lys P yAa 15 015 Ser Val Lys Val &
C?gn}_% ARy ﬁecgrﬁw% B, eqt Aglp ﬁ; nucleotide sequence encoding a

corresponding amino acid sequence of any of SEQ ID NOs: 1-48 and/or 52-56 or if one or
more nucleotide deviation(s) in the sequence in question from the corresponding one or more
nucleotide(s) in the nucleotide sequence encoding an amino acid sequence of any 6f SEQ D
NOs: 1-48 and/or 52-56 results in a nucleotide triplet which, when {ranslated, results in an
amino acid which is either identical to (due to a degenerate triplet) or a conservative
substitution of the corresponding amino acid in the corresponding amino acid sequence of
any of SEQ ID NQa: 1-48 and/or 5256,

19. A pharmaceutical coraposition comprising a human monoclonal antibody or fragment thereof

according to any of claims 1-17 or the polynucleotide molecule according to claim 18,

20. Use of a human monoclonal antibody or fragment thereof according to any of claims 1-17 or

2%

of the polynucleotide molecule according to claim 18 in the manufacture of 2 medicament,
optionally comprising one or more additional inflammatory agents, for the treatment of

inflamimatory diseases.

The use of claim 20, wherein said inflammatory diseas.es are chosen from the group
consisting of rheumatoid arthritis (RA) (including RA which is resistant to treatment with
TNF-alpha neutralizers), asthma, multiple sclerosis (MS), chronic obstructive pulmonary
disease (COPD), Acute Respiratory Distress Syndrome (ARDS), Idiopathic Puimonary
Fibrosis (IPF), Inflammatory Bowel Disease (IBD), uveitis, macular degeneration, colitis,
psoriasis, Wallerian Degeneration, antiphospholipid syndrome (APS), acute coronary
syndrome, restinosis, atherosclerosis, relapsing polychondritis (RP), acute or chronic

hepatitis, failed orthopedic implants, glomerulonephritis, lupus or autcimmune disorders. -

35 22.Use of 2 human monoclonal antibody or fragment thereof according to any of claims 1-17 or

of the polynucleotide molecule according to claim 18 in the manufacture of a medicament,
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20 25 30 Lea Leu His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu
Glu Trp Val 35 40 45 Gly Trp Lau Asn Pro Tyr Ser Gly Asp Thr An
Tyr Ala Gin Lys Phe 5055 60 Gin Gly Arg Val Thr Met Thr Arg
Asp Thr Ser lle Ser Thr Ala Tyr 65 70 75 80 Met Glu Lea Ser Arg
Lea Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg
Ser Gly Lau lle Asn Leu His Phe Asp Thr Trp Gly GIn Gly 100 105

Qo MtpYidhd nY 3k SEdr S 8ldlidaaCddkleatbr<edddi®, ¥dOthe treatment of a

SRR L A GO T VAl LB el ol o
AraidEiatgal Lys Lys Pro Gly Ala 15 10 15 Set Val Lys Val Ser
Cys Lys Ala Phe Gly Tyr Pro Phe Thr Asp Tyr 20 25 30 Lea Lea
5 23 His:Tisp of elbifr X Skhoddan B Gityofem dBhadedna@Gincdirp Val 35 40 45
Gly Trp Leu Asn Pro Tyr Ser Gly Asp Thr Asn Tyr Ala Gin Lys Phe
24 50 S5:66F Gaih Gy WG Wbl vaMetid RubehAspultipteStyellen®afadiht carcinoma
Ala Tyr 65 70 75 80 Met Glu Leu Ser Arg Lea Arg Ser Asp Asp
'Igﬁrﬂ%\ éJWéIfoxyl/ar' Tyr Cys 11131 as 90 95 Thr Arg Ser Thr His Phe
Ser Ala Tyr Phe Asp Tyr Trp Gly GIn Gly 100 los 110 Thr Met Val
Thr Val Ser Ser 115 <210> 32 <211> 119 <212> PRT

67



<213> artificial sequence <220> <223> VH with CDR-H3 =
Ln4p-65 <400> 32 Glu Val GIn Leu Len Glu Set Gly Ala Glu Val
Lys Lys Pro Gly Ala 1510 15 Ser Val Lys Val Ser Cys Lys Ala
Phe Gly Tyr Pro Phe Thr Asp Tyr 20 25 30 Leu Leu His Trp Val
Arg GIn Ala Pro Gly GIn Gly Leu Giu Trp Val 3540 45 Gly Trp
Leu Asn Pro Tyr Ser Gly Asp THfAsn Tyr Ala Gin Lys Phe 50 55
60 Gin Gly Arg Val Thr Met Thr Arg Asp Thr Ser lle Ser Thr Ala
Tyr 6570 7580 Mgt Glulen.Sgr Arg Len Arg Ser Asp Asp Thr
Ala Val Tyr Tyr Cys 88 90 95 Ala Arg Ser Gly Leu lle Met Asp Lys
<1 e MASPPASACTrp Gly Gin Gly 100 105 110 Thr Met Val Thr Val
<1200€2:98bda) 5521032633 s21dhan1dAni3d 2% Rivdbph2d3zvadtificial
sequencet @2Est=r223> VH with CDR-H3 a Ln4p-90 <400> 33
as&luyalGindeu Leu Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
151015 Ser Val Lys Val Ser Cys Lys Ala Phe Gly Tyr Pro Phe
<HThr A Tyr,20 25 30 Leu Leu His Trp Val Arg Gin Ala Pro Gly -
GIn Gly Len Glu Trp Val 35 40 45 Gly Trp Leu Asn Pro Tyr Ser
i & ygﬁgﬁ Niof ASn?Tyr Ala Gin Lys Phe 5055 60 GlIr. Gly Arg Val
Yhr Vet Thr Arg Asp Thr Ser lle Ser Thr Ala Tyr 65 70 75 80 Met
<16@|ufseu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 85
<1780 e MAAIG 8 Gly Leu lle lle Asp Asn Leu Asn Pro Trp Gly
Gin Gly

<210> 1

<211s 10

<212> PRT

<213» artificial sequence

<220»
<223> CDR-H3 7A-701

<AG0>» 1

Ser Gly Leu Ile Ala Asn His Met Thr Pro
1 5 10

<210> 2

<211 10

<212> PRT

<213> artificial seguence

<220>
«223> CDR-E3 7B1l-502

<4 00> 2

Thr Thr Leu Ile Ser Val Tyr Phe Asp Tyr
1 5 10

<210> 3

<21i> 10

<21i2>» PRT

«213> artificial seguence

«220>
<223> C(DR-H3I L38-AL

<400> 3

Ser Gly Leu Ile Phe Rsp Tyr Trp Leu Asp
1 ) 10



100 105 110 Thr Met Val Thr Val Ser Ser 115 12/31 <210> 34
<211> 214 <212> PRT <213> atrtificial sequence <220> c223>
Light Chain 5-306 L-version <400> 34 Asp lle Gin Met Thr GIn
Ser Pro Set Ser Val Ser Ala Ser Val Gly 1510 15 Asp Arg Val
Thr lle Ala Cys Arg Ala Ser GIn Asn lle Arg Asn lle 20 25 30 Leu
Asn Trp Tyr GIn GIn Arg Pro Gly/Bys Ala Pro Gin Leu Leu lle 35
40 45 Tyr Ala Ala Ser Asn Leu GIn Ser Gly Val Pro Ser Arg Phe
czléeaGly 50 55 60 Ser Gly Ser Gly Thr Asp Phe Tiir Leu Thr lle
<z1iAsnSer Leu Gin Pro 65 70 75 80 Glu Asp Phe Ala Thr Tyr Tyr
‘21?3@@"2&'& Ssgt T creSer Met Pro Arg 85 90 95 Thr Phe Gly Gly
1B Thr Lys Led&1U lle Lys Arg Thr Val Ala Ala 100 105 110 Pro
<2288er Val Phe lle Phe Pro Pro Ser Asp Glu GIn Lau Lys Ser Giy
22371 5B 198 *Fhr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr
<s0drotArg Glu Ala 130 135 140 Lys Val GIn Trp Lys Val Asp Asn
e A3 LAy GINSer GASR,SRE Gip 145 150 155 160 Glu Ser Val
1 Thr Glu GlnsAsp Set Lys Asp Ser Thr Tyr Ser Lau Ser 165 170
175 Ser Thr Leu Thr Leu Set Lys Ala Asp Tyr Glu Lys His Lys Val
<210byrs 1S0 185 190 Ala Cys Glu Val Thr His GIn Gly Leu Ser Ser
<2iprol¥al Thr Lys Ser 195 200 205 Phe Asn Arg Gly Glu Cys 210

<212 T
<2 iﬁz ]:(St?igéial seguence

<220>
<223> CDR-E3 L3B-G7

<400> 5§

Thr fer Leu Met Ser Ile Tyr Phe Asp Tyr
1 ] 10

<210> &

<211l» 10

<212> PRT

<213> artificial seguence

<220>
<223> CPR-H3 L38-D1l

<400>» &

Ser Gly Leu Leu Phe Leu Tyr Phe Asp Tyr
1 5 i90

210> 7

<21li>» 10

. «212» PRT

<213>» artificial sequence

<22D;
<223>» CDR-H3 E1-37-E7

<400> 7

Ser Gly Leu Ile Asn Leu Gly Met His Pro
1 E 10

<210> B

<Zil> 10

<212> PRT

<213> argificial seguence

<2205
<223> CDR-H3 M1_3-82



<211> 449 <212> PRT <213> artificial sequence <220> <223>
Heavy Chain with CDR-H3 = 731-502" <400> 35 GIn Val Gin Leu
Val GIn Ser Gly Ala Glu Val Lys Lys Pro Giy Ala 1510 15 Ser
Val Lys Val Ser Cys Lys Ala Phe Gly Tyr Pro Phe Thr Asp Tyr 20

25 30 Leu Lau His Trp Val Arg Gin Ala Pro Gly GIn Giy Leu Glu .

Trp Val 3540 45 Gly Trp Leu A¥# Pro Tyr Ser Gly Asp Thr Asn
Tyr Ala Gin Lys Phe 5055 60 Gin Gly Arg Val Thr Met Thr Arg
Asp Thr Ser lle Ser Thr Ala Tyr 65 70 75 80 Met Glu Leu Ser Arg
<socheld Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Thr Arg
Thr Thr Leu lle Ser Val Tyr Phe Asp Tyr Trp Gly GIn Gly 13/31
ser $50"F85 118 Fhr Mef VAl Th Yl Ser Ser Ala Ser Thr Lys Gly Pro
Ser Val Phe 115120 125 Pro Leu Ala Pro Ser Set Lys Ser Thr
.2109€E Gly Gly Thr Ala Ala Leu 130 135 140 Gly Cys Leu Val Lys
<213AspeTyr Phe Pro Glu Pro Val Thr Val Ser Trp 145 150 155 160
:ii%siﬁ%gglﬁé%gg Thr Ser Gly Val His Thr Phe Pro Ala Val Lau
165 170 175 Gin Ser Ser Gly Lieu Tyr Ser Leu Ser Ser Val Val
:i;g[hrcé{a%fig %glrs 180 185 190 Ser Ser Leu Gly Thr GIn Thr Tyr lle
Cys Asn Val'Asn His Lys Pro 195 200 205 Ser Asn Thr Lys Val
<400Ag3 Lys Lys Val Glu Pro Lys Ser Cys Asp Lys 210 215 220 Thr
ser B TdW QYSRraRro.Cys. R Ada Pro Glu Leu Leu Gly Gly Pro
1 225230 235 240 Ser Val Phé%eu Phe Pro Pro Lys Pro Lys Asp
Thr Leu Met lle Ser 245 250 255 Arg Thr Pro Glu Val Thr Cys Val
<21¥alVal Asp Val Ser His Glu Asp

© <211 20

<212> PRT
<213> artificial segquence

<220> .
"<223» CDR-H} Imdp-28

<400> 10

Ser Gly Leu Ile Asn Leu His Phe Asp Thr
1 3 10

«210> 11

<211> 10

<212» PRT

<213> artificial seguence

<220>
<223» CDR-H3 Ln4p-50

<400» 11
Ser Thr His Phe Ser Ala Tyr Phe Asp Tyr
i £ 10

<210 12

<211> 10

<212> PRT

<213> artificial sequence

<220>
<223=> CDR-H3 Ln4p-65

<400 12

Ser Gly Leu Ile Met Asp Lys Leu Asp Asn
1 5 0



260 265 270 Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu
Val His Asa 275 280 285 Ala Lys Thr Lys Pro Arg Glu Glu GIn
Tyr Asn Ser Thr Tyr Arg Val 290 295 300 Val Sex Val Leu Thr Val
Leu His GIn Asp Trp Leu Asn Gly Lys Glu 305 310 315 320 Tyr
Lys Cys Lys Val Ser Asa Lys Ala Lau Pro Ala Pro lle Glu Lys 325
330 335 Thr lle Ser Lys Ala Lys#ly GIn Pro Arg Glu Pro GIn Val
Tyr Thr 340 345 350 Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys
’ Asq GIn Val Ser Lau Thr 355 360 365 Cys Leu Val Lys Gly Phe
zzlgfyrlé’ro Ser Asp lle Ala Val Glu Trp Glu 370 375 380 Ser Asn Gly
<2135|PRro Glu Asn Asa Tyr Lys Thr Thr Pro Pro Val Leu 385 390
13957400 ARep°EBF KEp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
<220/al Asp Lys 405 410 415 Ser Arg Trp Gin GIn Gly Asn Val Phe
22350 FRRYE SBIA7E] Met His Glu 420 425 430 Ala Leu His Asn His
<acobyri¥hr GIn Lys Ser Lieu Ser Leu Ser Pro Gly 435 440 445 Lys
cor Eglgiu‘?’ﬁe <1%%JA§94§3% é_@]%; PRT <213> artificial sequence
r €220, <2233 Heavy Chain witheCDR-H3 =7A-701t <400> 36 GIn
Val Gin Leu Val GIn Ser Gly Ala Glu Val Lys Lys Pro Gly Ala: 15
21060 15 Ser Val Lys Val Ser Cys Lys Ala Phe Gly Tyr Pro Phe Thr
<§§3As;§'l;yr 20 25 30 Leu Lau His Trp Val Arg GIn Ala Pro Gly GIn
By TRy Glu o) al. 35 40 45 14/31 Gly Trp Len Asn Pro Tyr Set
Gly Asp Thr Asn Tyr Ala GIn Lys Phe so 55 60

<220>
<223> CDR-El1 7B1-502

<400> 14

Asp Tyr Leu Leu His
1 5

<210> 15

<211s 17

<212> PBRT

«213> artificial sequence

<2205
€223> CDR-H2 TR1-502

<400> 15

Trp Leu Asn Pro Tyr Ser Giy Asp Thr Asn Tyr Ala Gln Lys Phe Gln
1 S 10 15

Gly

<210> 16
«211> 11
<212 FRT
<213» artificial seguence

<220>
<223 CDR-L1 5-306

<400> 16

Arg Ala $er Gln Rsn Ile Arg Asn Ile Leu Asn
1 ] 10

<210 17

<211 7

«212> PRT

<213> artifieial seguence



GIn Gly Arg Val Thr Met Thr Arg Asp Thr Ser lle Ser Thr Ala Tyr
65 70 75 80 Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala
Val Tyr Tyr Cys 85 90 95 Thr Arg Ser Gly Leu lle Ala Asn His Met
Thr Pro Trp Gly GIn Gly 100 105 110 Thr Met Val Thr Val Set Ser
Ala Ser Thr Lys Gly Pro Ser Val Phe 115 120 125 Pro Leu Ala
Pro Ser Ser Lys Ser Thr Ser Gly¥&ly Thr Ala Ala Leu 130 135 140
Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
<zzo]>'45 150 155 160 Asn Ser Gly Ala Leu Thr Ser Giy Val His Thr
<2z238heRIp Alaydal Leu 165 170 175 Gin Set Ser Gly Leu Tyr Ser
Leu Ser Ser Val Val flit Val Pro Ser 180 185 190 Set Ser Leu Gly
%%t GIn Thr Tyr lle Cys Asn Val Asn His Lys Pro 195 200 205
Ala 8br fearashrduyglWakAsp Lys Lys Val Glu Pro Lys Ser Cys Asp
1 Lys 210215220 Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu
Leu Leu Gly Gly Pro 225 230 235 240 Ser Val Phe Leu Phe Pro
:gﬁ’lfro;f;ys Pro Lys Asp Thr Leu Met lle Ser 245 250 255 Arg Thr Pro
<1%sleal Thr Cys Val Val Vai Asp Val Ser His Glu Asp 260 265 270
<2LPrerGifIgEL§IPReFAsn Trp Tyr Val Asp Gly Val Glu Val His Asn
220075 280 285 Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Mn Ser Thr
<223Fyrep g/ at 280 295 300 Val Set Val Lau Thr Val Leu His GIn Asp
<soolfPikeu Asn Gly Lys Glu 305 310 315 320 Tyr Lys Cys Lys Val
Set Asn Lys Ala Leu Pro Ala Pro lle Glu Lys 325 330 335 Thr lle
o1n &4t Bfs Aia 5" Bly I8 Arg Glu Pro Gin Val Tyr Thr 340 345
350 Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn GIn Val Ser
a1ds€UShr 355360 365 Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
<211e Aa Val Glu Trp Glu 370 375 380

«212> PRT
<213> artificial seguence

<220>
223> VL $-3086*% L-version

<400> 18

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly
1 E 10 15
Asp Arg Val Thr Ile Ala Cys Arg Ala Ser Gln Asn Ile Arg asn Ile
20 25 3
Lew Asn Trp Tyr Gln Glmn Arg Pro 8ly Lys ARla Pro Gln Leu Leu Ile
35 40 45
Tyr Ala Ala Ser Asn Leu Gin Ser 31y Val Pro Ser Arg Phe Ser Gly
5G 55 &0
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Asn Ser Leu Gla Pro
&5 70 75 8¢
Glu asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Tyr Ser Met Pro Arg
g5 o0 95
Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 108

<210> 20

<231l> 118

<212> PRT

<213> artificial sequence

<220>
<223> VH with CDR-H3 = 7A-701

<400> 290

Glu val Gln Leu Leu Glu Ser Gly'Ala @lu Val Lys Lys Pro Gly Rla

i 5 10 15

Ser Val Lys Val Ser Cys Lys Rla Phe Gly Tyr Pro Phe Thr Asp Tyr
20 25 30 '



Ser Asn Gly Gin Pro Glu Asn Aso Tyr Lys Thr Thr Pro Pro Val Leu
385 390 395 400 Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
Leu Thr Vai Asp Lys 405 410 415 Ser Arg Trp GIn Gin Gly Asn
Val Phe Ser Cys Ser Val Met His Glu 420 425 430 Ala Leu His
Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly 435 440
445 Lys <210> 37 c211> 449 12> PAT <213> artificial
sequence <220> <223> Heavy Chain with CDR-H3 = L38-Al

Leu Eé"uoga?s %‘Z @?Lg@&VﬂL@@ lG?}U Gygk@rieﬁe&lgwlalelu Val LyS
Lys $2ro Gply Ala 15 1@0l5 Ser Val Lys \al Set Cys Lys Ala Phe

%Ef T PRPPhE TIHEASH TP 2028530, L& 1580 ¥R *fFp Val Arg

I Al RrorkzlybithGhtd @sp Glit Tep Mals25 #0 4% Gy Trp Leu

Gly

Gin

65 Asa Pro Tyr Set’Gly Asp Thr Asn rAla GinLys P %s 50 55 60
et &k BN %/g.?g?a’rafh%/rﬁ/é%rﬁsr" fvo iﬁs{)&%ﬁr Sert}ﬁ'fe er Thr Ala Tyr

Thr G55 707 BLB0MEEGhs hew SerMATFirebrARIESEY Adp Bép Thr Ala

11

e XA TMF ﬁr@yg@%@p 95 Afa Arg Set Gly Leulle Phe Asp Tyr Trp
LeuAsp Trp Gly Gin Gly 100 105 110 Thr Met Val Thr Val Ser
Ser Ala Ser Thr Lys Gly Pro Set Val Phe 115 120 125 Pro Leu

<218lazPro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu 130 135

$21244.&ly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val

«2135€LJIdRididD dh0ed65 160 Asn Ser Gly Ala Leu Thr Ser Gly Val
His Thr Phe Pro Ala Val Lau 165 170 175 Gin Ser Ser Gly Leu

Ziiﬁfyrvhle,m%ms@; SeeMad¥al Thr Val Pro Ser

<400> 21

Gin Val Gin Leu Val Gln
1 s

ser val Lys Val Ser Cys
20

Trp Val Arg

Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

10 15

Gly Tyr Pro Phe Thr Asp Tyr
30

Glu Trp Val

Phe
25
Pro

Lys RAla

Gln 2la
40

Gly Gln Gly Leu
45

His
35
Leu

Leu Leu

Gly Trp
50

Gln Gly

65

Met Glu

aArg
Leu
Thr Arg Thr

val
115

Thr Met

«210>
=211l>
«212>
<213>

22
118
PRT

<2205
¢223>
<400> 22
Gln val

1
Ser Val

Gln
Lys
His

i5
Leu

Leu Leu

Gly Trp
20

Giln Gly

65

Mer Glu

Arg

Leu

Asn Pro Tyr

Val Thr Met
TC
Ser Arg Leu
B85
Thr Leu Ile
160
Thr Val Ser

VE with CDR-H3 =

Leu Val Gln
]

Val Ser Cys

20

Trp Val Arg

Asn Pro Tyr
Val Thr Met

70
Eer Arg Leu

Ser Gly Asp
£5
Thr Arg Asp

Arg Ber Asp

Ser Val Tyr
105

Ser

artificial seguence

3077

Ser Gly Ala

Phe
25

Lys Ala

Gin Ala
40

Ser Gly Asp

55

Thr Arg

Thr Asn Tyr Ala
60
Thr Ser Ile Ser
75
Asp Thr Ala Vval
30
Phe Asp Tyr Trp

Glu Val Lys Lys
10
Gly Tvr Pro Phe

Pro Gly Gln Gly Leu

45
Thr Asn Tyr Ala
60

75

Gln Lys Phe

Thr Ala Tyr

14

Tyr Tyr Cys
95

Gly Gln Gy
110

Pro Gly Ala
: 15

Thr Asp Tyr
ie

Glu Trp Val

Gin Lys Phe

Asp Thr Ser Ile Ser Thr Ala Tyr

14

Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys



180 185 190 Set Set Leu Gly Thr Gin Thr Tyr lle Cys Asn Val Aen
His Lys Pro 195 200 205 Ser Asn Thr Lys Val Asp Lys Lys Val
Glu Pro Lys Ser Cys Asp Lys 210 215 220 Thr His Thr Cys Pro
Pro Cys Pro Ala Pro Giu Lau Lev Gly Gly Pro 225 230 235 240
Ser Val Phe Lau Phe Pro Pro Lys Pro Lys Asp Thr Lau Met lle Ser
245 250 255 Arg Thr Pro Glu V& Thr Cys Val Val Val Asp Val Ser
His Glu Asp 260 265 270 Pro Gin Val Lys Phe Asn Trp Tyr Val
Asp Gly Va] Gin Val His Asn 275 280 285 Ala Lys Thr Lys Pro
Thr AFg G ILGiInIT i AskeiSet Fhe Tspr Argrviak206:298800 Val Ser
-, Yal Lauthr Val Lay His Gift*Asp Trp Leu Asi'Gly Lys Gin 305
: §i"03 5ﬂ§20 Tyr Lys Cys Lys Val Set Mn Lys Ala Leu Pro Ala Pro
) lle Gin Lys 325 330 335 Thr lle Set Lys Ala Lys Gly Gin Pro Arg
21luPro Gln Val Tyr Thr 340 345 350 Lau Pro Pro Ser Arg Asp
<z1luken Thr Lys Asn Gin Val Ser Leu Thr 355 360 365 Cys Leu
salEys Gly,Phe.Iyr.Pro Ser Asp lle Ala Val Gin Trp Glu 370 375
380 -Set Asn Gly Gin Pro Glu Asn Asa Tyr Lys Thr Thr Pro Pro
22%al Leu, 385 390,395 400 Asp Ser Asp Gly Ser Phe Phe Lau Tyr
5er Lys Leu Thr Val Asp Lys 405 410 415 Ser Arg Trp Gin Gin
<40@ly?Asn Val Phe Set Cys Ser Val Met His Gin 420 425 430 Ala
ol vel HisiAsRig T et i Ginal ys Set L}&ULI_VEEIP]I::EGJ;:SNPI‘O Gly 435
L, 490 445, |5 <2107 36 <2LIANAD 10131, SEUZYPR], 213>
25 30

artificial .sequen
Leu Leu His Trp Val Arg Gln Ala Pro Gly Giln Gly Leu Glu Txp Val
40 45

35
Gly Trp Leu Asn Pro Tyr Ser Gly Asp Thr Asn Tyvr Ala Gln Lys Phe
55 60

50

Gin Gly Brg val Thr Met
65 70
Met Glu Leu Ser Axg Leu
85
ala Arg Ser Gly Leu fle
100
Thr Met Val Thr Val Ser
115

<23i0>
<211>
<212>
<213>

24
119
PRT

<220>
«223> VH with CDR-H3 =

<400> 24

Glu val Gln Leu Leu Glu

1 s

Ser Val Lys Val Ser
20

His Trp

35

Leu Asn

Cys

Leu Leu Val Arg

Gly Trp Pro
50

Gln Gly Arg Val

65

Met Glu

Tyr
Thr Met
70
Leu Ser Arg Leu
85
Ala Arg Ser Gly Leu Ile
i00
Thr Mst Val Thr Val

113

Ser

Thr Arg Asp Thr Ser Ile
75
Arg Ser Asp Asp Thr Ala
90
Phe Asp Tyr Trp Leu Asp
108
Ser

artificial seguence

L.38-Al2

Ser Gly Ala Glu Val Lys
10
Lys Ala Phe Gly Tyr Pzo
25
¢ln Ala Pro
40
Ser Gly Bsp
55

Thr Arg Asp

Gly Gln Gly

Thr Asn Tyy
&80
Thr Ser Ile
75
Asp Thr Ala
90
Leu Ser Pro

Arg Ser Asp

Ile Asp Ala
105
Ser

Ser Thr Ala Tyr
80
val Tyr Tyr Cys
85
Trp Gly Gln
110

Gly

Lys Pro Gly Ala
15
Phe Thr Asp
30
Leu Glu Trp
45
Bla Gln Lys

Tyr
val

Phe

Tyr
80
Cys

Ser Thr Ala

Val Tyr Tyr
95
Trp Gly @ln Gly
110



<223> Heavy Chain with CDR-H3 = L38-A12~ <400> 38 Gin Val
GIn Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 15 10
15 Ser Val Lys Val Ser Cys Lys Ala Phe Gly Tyr Pro Phe Thr Asp
Tyr 20 25 30 Lou Leu His Trp Vai Arg Gin Ala Pro Gly Gin Gly
Leu Glu Trp Val 35 40 45 Gly Trp Lau Asn Pro Tyr Ser Gly Asp
Thr Asn Tyr Ala GIn Lys Phe 50%5 60 GIn Gly Arg Val Thr Met
Thr Arg Asp Thr Ser lle Ser Thr Ala Tyr 65 70 75 80 Met Glu Leu
<2102€RArg Lou Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 85 90 95
<211Alairg Ser Gly Leu lle lle Asp Ala Leu Ser Pro Trp Gly GIn Gly
210G %05 110 Thrhet Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro
Ser Val Phe 115 120 125 Pro Lou Ala Pro Ser Ser Lys Ser Thr
:;gg:f.ervgmt@!gn;mg Ala Ala Leu 130 135 140 Gly Cys Lau Val Lye
Asp Tyr Pile Pro Glu Pro Val Thr Val Ser Trp 145 150 155 160
<¢00As#Ser Gly Ala Lau Thr Ser Gly Val His Thr Phe Pro Ala Val Lou
e 16D 3£0L.A75-.Gin 36 86 Glydheuwal ViySerd atSey ey Val Val Thr
1 Val Pro Set5180 185 190 SerBer Leu GSIQ/ Thr Gl Thr Tyr lle Cys

ser Kah WAASSHISEYE PG T5 980505 °Ser Ash Thr T'ys Val Asp

Leu lLys ks ValVG|wRro b y8SerGys WW%@l@QF@Z@@ Thr His
oy WY ES,R1Q. R, Cys. PG Ala Rip GlureillemGlyGhPro 225

230 235 240 Ser \fal Phe Lau Phe Pso Pro Lys Pro Lys Asp Thr
ol (G Wret'fle BeriguE250%8% Ry thr F16Ti AMTrif"Cys Vval val
et YAl AspVakaerddis-GiAsgp 2&0@6537@?@%&%&5 Lys Phe

Asn Trp Ty¥al As ) Gly Val ﬁ;\ésal is Asn. 275280285 Ala
o LA)rlg ﬁ{f_&%lﬁ?omifré) éi% (ﬁicéln T;I/Jr%n ecz;ffhr Tyr 1fb\rg Val 290
Thr POE BQ(Fhr val Ser Ser

115

26

1is

PRT

artificial seguence

<21i0>
<21il>
«212>
«213>

<220>
«223»> VH with CDR-H3 = L35-Dl11l

<400> 26

Glu Val Lys Lys Pro Gly Ala
10 15

Glu Val Gln Leu Leu Glu Ser Gly Ala
1l 5

Ser Val Lys Val Ser Cys Lys Ala Phe
20 25
Leu Leu His Trp Val Arg Gln Ala Pro
35 40
Gly Trp Leu Asn Pro Tyr Ser Gly Asp
50 &5
Gln Gly Arg Val Thr Met Thr Arg Asp
€5 70
Met Glu Leu Ser Arg Leu Arg Ser Asp
85
Thr Arg Ser Gly Leu Leu Phe Leu Tyr
100 108
Thr Met Val Thr Val Ser Ser
115

27

118

BRT

artificial seguence

«210>
<211>
212>
<213>

<2202

<223> VH with CDR-H3 = E1-37-E7

Gly Tyr Prc Phe Thr Asp Tyr
30

Gly Gln Gly Leu Glu Trp Val

45 .
Thr Asn Tyr Ala Gin Lys Phe -
60
Thr Ser Ile Ser Thr Ala Tyr
75 80

Asp Thr Ala Val Tyr Tyr Cys

30 95

Phe Asp Tyr Trp Gly Gln Gly
110



Val Ser Val Leu Thr Val Lau His GIn Asp Trp Lau Asn Gly Lys Glu
305 310 315 320 Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro
Ala Pro lle Gin Lys 325 330 335 Thr lle Ser Lys Ala Lys Gly Gin
Pro Arg Glu Pro Gin Val Tyr Thr 340 345 350 Leu Pro Pro Ser
Arg Asp Gin Lou Thr Lys Asn Gin Val Ser Leu Thr 355 360 365
Cys Lea Val Lys Gly Phe Tyr Prif*er Asp lle Ala Val Glu Trp Glu
370 375 380 Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr
Pro Pro Val Lou 385 390 395 400 Asp Ser Asp Gly Ser Phe Phe
<sodzeleyr Ser Lys Leu Thr Val Asp Lys 405 410 415 Ser Arg Trp
o10 GJf GGV NALENE SRS SErYalMeLdis Pl 420 425
1 430 Ala Leu His Asn His Tyr Tihr GIn Lys Ser LewsSer Leu Ser Pro
ser Gy ¥HJE! 435 A0SR PIOHBYO2E 1B NP B212> PRT
eu $d 32 Aftificial SEOHIBNCA 532007 sR23y Eeasty: akainwith
CDR®H3 = L38-G7- <4€0> 39 %In Val Giﬁ:‘i%e\{ VaIsGineSet Gly Ala
sty &1 VPR IS TS S BresG iy AP 1 15™ B Ser Val 1Y% VAl ser Cys
Gln loyg Ada BhalG|yet yitPrgPire Thr AspiiyF207256 86 Bueru Len His
ver BR YA A0,GIN A8 Rre.Clu Sin Gl Lew GluJipryak,35 40 45 Gly
Trp Lea AsnsPro Tyr Set Gly Asp Thr Asn Tyr AlasGIn Lys Phe 50
»la BESGRPTCSH Gy Ay VAIFTRSHICTHT ARGARE Th B8t Ser Thr
e Al2 Tyr b 0 £5:88:rMet Glu Leu Ser Arg Lea Arg Set Asp Asp
Thr At& Val Tyr Tyr Cys 65 90 95 Thr Arg Thr Set Len Met Ser lle
Tyr Phe Asp Tyr Trp Gly GIn Gly '

«210> 28

<21ll> 119

<212> ERT

<213> artificial seguence

<220>
<223> VH with CDR-H3 = M1_3-B2

<400> 28

Glu val Gin Leu Leu Glu
1 5
Ser Val Lys Val Ser Cys
20
Leu Leu His Trp Val Arg
35
Gly Trp Leu Asn Pro Tyr
50
Gla Gly Aryg
&5
Met Glu Leu

val Thr Met
70
Ser hArg Leu
8BS
¢ly Leu Tle
i00
Thr val Ser

Rla Arg Ser

Thr Met Val
118

<210>
<21l>
<2125
<213

29
1is
PRT

<220>
«223> VH with CDR-H3 =

400> 25

Glu Val Gin Ley Leu Glu

L E

Ser Val Lyes Val Ser Cys
20

Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
10 i5
Lys Ala Phe Gly Tyr Pro Phe Thr Asp Tyr
25 30
Gln Ala Pro Gly Gln Gly Leu Glu Trp Val
40 45
Ser Gly BAsp Thr Asn Tyr Ala Gin Lys FPhe .
55 60
Thr Arg Asp Thr Ser Iie Ser Thr Ala Tyr
75 80
Arg Ser Asp Asp Thr Ala val Tyr Tyr Cvs
20 95
Phe Asp BAla Leu Arg Asp Trp Gly Glm Gly
105 110
Ser

artificial sequence

Ln4p-23

Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
10 15
Lys Rla Phe Gly Tyr Pro Phe Thr Asp Tyr
25 30



100 105 110 Thr Met Val Thr Val Set Set Ala Set Thr Lys Gly Pro
Set Val Phe 115 120 125 Pro Leu Ala Pro Set Ser Lys Set Thr
Ser Gly Gly Thr Ala Ala Len 130 135 140 Gly Cys Lau Val Lys
Asp Tyr Phe Pro Gin Pro Val Thr Val Ser Trp 145 150 155 160
Asn Set Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Lea
165 170175 GIn Ser Set Gly LH¥#Tyr Ser Leu Ser Ser Val Val Thr
Val Pro Ser 1S0 185 190 Ser Ser Len Gly Thr GiIn Thr Tyr lle Cys
Asn VaI Asn His Lys 195 200.2 er Asn Jhr Lys Val Asp
bew |18 Bhs VRGBS y%.?as%‘r"c??/é AS %ysé':?u%%l% ZJZ_g Thr His
Gly 'Flrm: %@vopﬁrmﬁsﬁbfﬁm Pro @MWE&{%WGWWMO 225

510 290 235:200 SR VAL Rhe AgaRhe Pio.Pia, Livs RIo hys Asp Thr
¢5 Len Met lle Ser7245 250 255 Arg7Fhr Pro Glu Val The Cys Val Val

Met\Fht ABh FRIMSRI RIS CIECASE 2@%%5‘?76‘“&%"6?\%? Lys Phe
ala Asf) Jeip clyrivab AspnSheValsGhs Yot Bis AgncR761280y285 Ala
. L2%§ ggoﬁsf{o LArg Gin GW°Gin Tyr Asn Ser*Thr Tyr Arg Val 290
S Val'Set Vai Len Thr Val Leu His GIn Asp Trp Leu Asn
Gly Lys Glu 305 310 315 320 Tyr Lys Cys Lys Val Ser Asn Lys
ifladeu Pro Ala Pro lle Gin Lys 325 330 335 Thr lle Ser Lys Ala
<21L>ysl@ly GIn Pro Arg Glu Pro GIn Val Tyr Thr 340 345 350 Leu Pro

<21

2 BroSar Arg:AsR Gl Lau Thr Lys Asa Gin Val Set Lau Thr 355
360 365 Cys Lea Val Lys Gly Phe Tyr Pro Set Asp lle Ala Val Gin

o3I 370,375 38Q,18/31 Her Asn Gly Gin Pro G1u Mn Asn Tyr
Lys Thr Thr Pro Pro Val Lev 385 390 395 400 Asp Her Asp Gly
<¢°f3er*®he Phe Leu Tyr Her Lys Leu Thr Val Asp Lys 405 410 415

@lu val Gin Leu Leu Glu Ser 3ly Ala Glu Val liys Lys Pro Gly Ala
1 5 10 15
Ser val Lys Val Ser Cys Lys Ala Phe Gly Tyr Pro Phe Thr Asp Tyr
20 30
Leu Leu His Trp Val Arg Glun Ala Prc Gly Gln Gly Leu Glu Trp Val
35 40 45
Gly Trp Leu Asn Pro Tyr Ser Gly Asp Thr Asn Tyr Ala Gln Lys Phe
50 55 60
Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
65 70 5 - 80
Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
as 90 95
Ala Rrg Ser Gly Leu Ile Asn Leu His Phe Asp Thr Trp Gly Gln Gly
100 105 . 110
Thr Met Val Thr Val Ser Ser
115

c21i0> 31

<21l1l> 119

«212>» PRT

<213> artificial seqguence

<220>
«223» VH with CDR-H3 = ILn4p-50

<400> 31

Glu Val Gln Leu Leu Glu Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Phe Gly Tyx Pro Phe Thr Asp Tyr

20 25 30
Leu Leu His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Val
35 40 45
Gly Trp Leu Asn Pro Tyr Ser Gly Asp Thr Asn Tyr Ala Gln Lys Phe
50 13 60

Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
&5 O 75 80
Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys



Her Arg Trp Gin Gin Gly Asn Val Phe Her Cys Her Val Met His Glu
420 425 430 Ala Leu His Asn His Tyr Thr Gin Lys Her Leu Her
Leu Her Pro Gly 435 440 445 Lys <210> 40 <211> 449 <212>
PRT <213> artificial sequence <220> <223> Heavy Chain with
CDR-H3 = L39-Dil <400> 40 Gin Val Gin Leu Val Gin Her Gly Ala
Glu Val Lys Lys Pro Gly Ala 1 369 15 Her Val Lys Val Her Cys
Lys Ala Phe Gly Tyr Pro Phe Thr Asp Tyr 20 25 30 Leu Leu His
Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 35 40 45 Gly

e B8 SEUASRRrenT e HEL Gly AD TprAsnLye:A& GinLys Phe 50
55 60 Gu Gly Arg Val Threblet Thr Arg Asp Tiar Her lle Her Thr
™ A% T4 65 73 75780 Met Glu Leu Her Arg Lau Arg Her Asp Asp
Thr Ala Val Tyr Tyr Cys 85 90 95 Thr Arg Her Gly Leu Leu Phe
e Iyr Phe Asp Tyr Trp Gly Gin Gly 100 105 110 Thr Net Val
<2136hr.¥al Her Her Ala Her Thr Lys Gly Pro Her Val Phe 115 120
<2195RPrg Leu Ala Pro Her Her Lys Her Thr Her Gly Gly Thr Ala Ala
2 e 130145 198°Ely Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro
<228¢al, Thr Val Her Trp 145 150 155 160 Asn Her Gly Ala Lau Thr
2P e B VT BiE Thréhe Pro Ala Val Leu 165 170 175 Gin Her
<soider&Gly Len Tyr Her Leu Her Her Val Val Thr Val Pro Her 180

61380 d90 Herdies e Gly Thr Gin Lhrfynlle Cysidnal Asn His
1 Lys Pro 195 200 205 Her AsnmdThr Lys Val Asp Lys Lys Val Glu

er P {47 JHbrEyFASFIYE 10 FHTPRE Phe e aee BT

zeu Leu His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Val
35 40 45
Gly Trp Leu Asn Pro Tyr Ser Gly Asp Thr Asn Tyr Ala Gln Lys Phe
50 558 60
Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
&5 70 ) 75 80
Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 20 . 95
Ala Arg Ser Gly Leu Ile Met Asp Lys Leu Asp Asn Trp Gly Gln Gly
100 105 110
Thr Met Val Thr Val Ser Ser
118

<210> 33

<21i> 119

<Z12> PRT )

<213> artificial sequence

<2203
<223> VE with CDR-E3 = Lndp-90

«<400> 33

Glu Vval ¢ln Leu Leu Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Phe Gly Tyr Pro Phe Thr Asp Tyr
20 25 30
Leu Leu His Trp Val Arg Gln Ala Pro Gly Gla Gly Leu Glu Trp Val
38 40 45
Gly Trp Leu Asn Pro Tyr Ser Gly Asp Thr Asn Tyr Ala 3ln Lys Phe
50 55 &0
Glr Gly Arg Val Thr Met Thr Rrg Asp Thr Ser Ile Ser Thr Ala Tyr
€5 70 15 80
Met Glu Leu Ser Arg Leu Rrg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 20 95
Ala Arg Ser Gly Leu Ile Ile Asp Asn Leu Asn Pro Trp Gly Gln Gly
160 105 110
Thr Met Val Thr Val Ser Ser
11is



Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Lau Gly Gly Pro
225 230 235 240 Her Val Phe Leu Phe Pro Pro Lys Pro Lys Asp
Thr Leu Net lle Her 245 250 255 Arg Thr Pro Gin Val Thr Cys Val
Val Val Asp Val Her His Glu Asp 260 265 270 Pro Glu Val Lys
Phe Asa Trp Tyr Val Asp Gly Val Glu Val His Asn 275 280 285
Ala Lys Thr Lys Pro Arg Glu Gid®&in Tyr Asn Her Thr Tyr Arg Val
290 295 300 Val Her Val Leu Thr Val Len His GIn Asp Trp Lau
1SN Gly Lys Gin 305 310 315 320 Tyr Lys Cys Lys Val Her Mn
<211yszAa Leu Pro Ala Pro lle Glu Lys 19131 325 330 335 Thr lle
' :;igetji: f,f,ﬁlaali_xgune%eGin Pro Arg Glu Pro Gin Val Tyr Thr 340 345
50" Lou Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin Val Ser
<22¢eu Thr 3&55, 3693%%351"9%‘57 JBau Val Lys Gly Phe Tyr Pro Ser Asp
%o AN AT BRI T GIN 5707375 380 Ser Asn Gly Gin Pro Gin Asn
<40&ksreqyr Lys Thr Thr Pro Pro Val Lau 385 390 395 400 Asp 5er

aspA130 GlY meBhe Phg L3y dyr Serkysd-eit TREVahAgR Lys 405
1 410415 . Ser Arg Trp Gin GinGly Asn Val Phe 8er Cys Ser Val

Asp e S EiTuTY2ti 957 498 B 1B HIS RsH HISTHP THEGIn Lys Ser
veul:a DI heusbetRrerGhro43p 44A0MA5rd per<liOredl 11e<211> 449

e S ATRI S24E allialsequence. <2a0> gogd dipavy Chain
vigh CDRTHE = EL3¢-E7- <400> 41 Gin Val Gin Lea Val Gin Scr
e Gy Ata GHU VaIAg SRy SPHPGRIARE 195 $6F 1152 S3F YAl Lys Val

giu 3@5 S nh}(SrAI &k@ﬁ&yﬁ@% Riq 'I‘_]Fh EAS p'eq-)ﬁ%o Arg
85 1¢]

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg Thr Val ala Ala
100 105 110
Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 128
Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Zlu Ala
1390 138 140
Lys Val Gln Trp Lys val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 150 155 150
Glu Ser Vval Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175
Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
igo 183 180
bla Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
1958 200 205
Phe Asn Arg Gly Glu Cys
210

<210> 35

211> 449

212> PRT

«213> artificial seguence

<220>
«223> Heavy Chain with CDR-H3 = 7BL-502%

<400> 35

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 . 10 15
Ser Val Lys Val Ser Cys Lys Ala Phe Gly Tyr Pro Phe Thr Asp Tyr
20 25 30
Leu Leu His Trp val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Val
is 40 45 .
Gly Trp Leu Asn Pro Tyr Ser Gly Asp Thr Asa Tyr Ala Gln Lys FPhe
50 55 60
Gln Gly Brg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
65 74 75 80
Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala val Tyr Tyr Cys
85 90 25
Thr Arg Thr Thr Leu Ile Ser val Tyr Phe Asp Tyr Trp Gly Gln Gly



20 25 30 Leu Lau His Trp Val Arg GIn Ala Pro Gly Gin Gay Lau
Glu Trp Val 3540 45 Gly Trp Leu Asa Pro Tyr Ser Gly Asp Thr
Asn Tyr Ala Gin Lys The 50 55 60 Gin G1ly Arg Val Thr Met Thr
Arg Asp Thr Ser lle Ser Thr Ala Tyr 65 70 75 SO Met Glu Lea
Ser Arg Lea Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 85 90 95
Ala Arg Set Gly Leu lle Asn LautiBly Met His Pro Trp Gly Gin G1y
100 105 110 Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro
Ser Val Phe 115 120 125 Pro Lou Ala Pro Ser Ser Lys Ser Thr

eSGE Gly B Thrsiaalalelif3n 135 140, Gt LysLay Val Lys
Asp Tyr Phe Pro Glu PreoVal Thr Val Setikgp 145 150 155 160

#rofel Bdr Wy ALt aly TRFSEr Ry Vil B THr BASPro®Ala Val Lea
c1yl8h 140wLYhyShapSeE Sey &by hiearkyr2emkaui1Ser Ses Val Val Thr

;43\/5%LPro SgrL18@5§85§ 190 §eg Ser}r%r%ah(;alyrl'grl aGian’fgrzTyr lle Cys
mAsh VA ﬁsalg—:jisﬂys Pro’ 18 E@O 058™Ser ASh "ﬁ;r II'_ys Val Asp
c1n| §e5 |9ys Yal GHIPTGarye S&rCys ASpey TP 02 15290 Thr His

s ThE GYs BloRraCys Pio. A Rye GlideubeaibhyGlyPro 225
230 285 240 Ser Val Phe Leu Phe Pro Pza)SII%\s7 Pro Lys Asp Thr

se7| 373 RRECHE BerZAS sty 288 Avy TRIEISBIFVArTHY Cys Val val
thr\iak Asp dalSerHisslerAsps 260 265.478:20¢R1cRrec&lu Val Lys

s e AsadinDvEYalasp, Gl Val Gl Yalidis,Asa,2763 280 285
Ala Lys Thr 1a¢s Pro Arg Glu GdeeGIn Tyr Asa Seesshr Tyr Arg Val
x990 295BO0NV S VELEL Th &I PRSI GITASEPTrp Leu

60

proAH0 Gl i&'ySP@lAsgg‘gp'?’ﬂyQ 5:32 Q17 YeL ¥suCMs kys Mdal Ser Asa
L}}/s Ata Lau Pro Ala Préftle Glu Lys 325 330 335

Ala Lys Thr Lys Pro Arg Slu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
250 295 : 300 .

Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu

ips 310 315 320

. Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys

325 330 338
Thr Ile Ser lLys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr
340 345 350
Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr
355 is0 385

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
a70 375 3Bo

Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu

385 390 385 400

Asp Ser Asp Gly Ser Phe Phe Leu Tyr $er Lys Leu Thr Val Asp Lys

405 410 418
Ser Arg Trp Gin @ln 8ly Asn Val Phe Ser Cys Ser Val Met Eis Glu
420 425 4390
Bla Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly
435 440 445
Lys

<230> 38

<21il> 445

«213> PRT

<213> artificial sequence

<220>
<223> Heavy Chain with CDR-H3 =7A-701%

<400> 36

Gln Val Gin Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Phe Gly Tyr Pro Phe Thr Asp Tyr
20 25 3¢
Leu Leu His Trp Val Arg Gin Ala Pro Gly Gln Gly Leu Glu Trp Val
35 40 45



Thr lle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn Val Tyr Thr
340 345 350 Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin
Val Ser Leu Thr 355 360 365 Cys Leu Val Lys Gly Phe Tyr Pro
Ser Asp lle Ala Val Glu Trp Glu 370 375 380 Ser Asa Gly GIn Pro
Glu Asa Asa Tyr Lys Thr Thr Pro Pro Val Lea 385 390 395 400
Asp Ser Asp Gly Ser Phe Phe 1&81Tyr Ser Lys Leu Thr Val Asp
Lys 405 410 415 Ser Arg Trp GIn GIn Gly Asn Val Phe Ser Cys
Ser VaI Met HIS Glu 420 425 430 Ala Leu His Asn His Tyr Thr Gin

Glwaépé sn P o Y Seég YPJ}(?(_I-,W Pfﬁé‘y&mbl fén |f§ bflo> 42

Glm@ﬂmgﬂ,w 21@1125 F*RMZ&sswartmmalSéquémeMZ@m <223>

vecHgav Chain wifl GDR:H3,,M1, $:831.<4903.42 Gij.val Gin Leu
Val GIn Ser &ly Ala Glu Val LysLys Pro Gly Ala ¢ 5 10 15 Ser

TVEPLYE §R) S CYSTY AR PIE Gl T3 BR PhETHiAsp Tyr 20
thzEzzB@aLeu Law kis despiVakrgisin Ala Pre-Ght Gin &y Leu Glu

mf, p,Vat 334045 Gy g A TYES8L CIYASR Thr Ass
55 60 Gl

pAla GiIn Lyssﬁﬁé@ n IyuArg Val Thr Met Thr Arg
GlyARp T Beérite Ser’f?hrpﬁﬂéfpy?%?irml%’%e ®efGIEteu Ser Arg

145

resLel ATg Ser:Asisn.Thr,Ala Val T Faw G¥s.8580 85 Ala Arg
Ser Gly Laui$e Phe Ase Ala LeEPArq Asp Trp GiyvGIn Gly 100

ko] fi’b BRIV A Tre /8] SEr Sér Ata Sér tartysGly Pro Ser
ser\VakRlae 614 511 204 2& mueMIasﬁmSMr&éﬁ loys S&r Thr Ser

Serqyr C-:‘sz I!;Lr @géLaLlygliglsogpag‘%ﬁleAfg Lys Ser Cys Bsp Lys

210 215 220
Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro
225 230 235 240
Ser Val Phe Leu Phe Pro Fro Lys Pro Lys Asp Thr Leu Met Ile Ser
245 250 255
Arg Thr Pro Glu Val Thr Cys Val val Val Asp Val Ser His Glu Asp
260 265 . 270
Pro 8lu Val Lys Phe Asn Trp Tyr Val Asp Gly Vel @lu Val His Asn
2758 280 2858
Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
220 ’ 295 300
val Ser val Leu Thr val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
305 . 310 315 320
Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
3z5 330 335
Thr Ile Ser Lys Ala Lys Gly Glmn Pro Arg Glu Pro Gln Val Tyr Tar
340 345 350 .
Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr
3535 380 365
Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val ¢lu Trp Glu
370 375 ' 380
Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
385 aso 395 . 400
Asp Ber Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys
405 410 415
Ser Arg Trp Gln Gln Gly Asn Val bhe Ser Cys Ser Val Met His Glu
420 425 430
Ala Leu His Aspn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
435 440 445

N

Lys

<210 37

<21l> 449

<212> PRT

«213> artificial seguence

<220>
«223> Heavy Chain with CDR-H3 = L38-Al®

<400> 37



Gly Cys Lea Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
145 150 155 160 Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr
Phe Pro Ala Val Leu 165 170 175 GIn Ser Ser Gly Lau Tyr Ser
Leu Ser Ser Val Val Thr Val Pro Ser 180 185 190 Ser Ser Leu Gly
Thr GIn Thr Tyr lle Cys Asn Val Asa His Lys Pro 195 200 205

Ser Ass Thr Lys Val Asp Lys Ly&%fal Glu Pro Lys Ser Cys Asp Lys
21/31 210 215 220 Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu
Leu Leu Gly Gly Pro 225 230 235 240 Ser Val Phe Lau Phe Pro

c1nPR bys RiokysAsRd bilad Metdle SarZAS256:1455.Arg Thr Pro
1 Glu Val ThrCys Val Val Val AsP Val Ser His Glu*Asp 260 265 270

Serpifs it YAl 1Y sTPher A SR 15 Pyt VAl B8 By Ml BifVal His Asn
Leuéb 280285 Akrd y& Tk lbys Ryocr B lueB et GimpTyalAsn Ser

a1 T@p ‘ii Alg é/@'%?f;@ﬁég@p ya é?rﬁlﬁﬂ-ﬂlylf YalLeu His GIn

Trp Leu Asn Géy Lys Glu 305 31£ 315 320 Tyr Lys Cys Lys
Gln\f&r%& RSnTEy SIS E P AR P10 The Gt EYS 8257830 335 Thr

Metlkﬁﬁﬂu%m I;as ﬁ&ys@mggrﬁsﬁr@ﬁl&m Gha Mal dyr Thr 340
348 350 Led*Prg Pro Ser Ar ﬁ?sp Glu Leu Thr L 5 A% Gln Val

MadE? PeU Thr-sh 36U 388 Teys tat VAFLYE &l r Pro Ser
Tar Asp et Al Vell S SEFpA@ﬁ@?OnSV@ISB@ e rASIERAGIN Pro Glu

proMOLASD Tyr doyssThe ThEPra Pro. V) Leey 1385390, 395,400 Asp

Bar Asp Gly Ser PhiesPhe Leu Tyr Serdoys Lea Thr Val Asp Lys
Slv/08 P U B SEp Avp T @ BIRGIF ASH VAT Pie JBr Cys Ser

asn\bal Mat Kis (Ginmd 2@ 425 430 sidarkeend is-AsneHig Eye Thr Gin
cnb¥S S8 bgUiSbrhen Ser g ElY 435400445, 08 e

180 iss 190
Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pre
193 200 208
$er Bsn Thr Lys Val Asp Lys Lys Vval Glu Pro Lys Ser Cys Asp Lys
21¢ 215 220
Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu $ly Gly Pro
225 230 235 240
Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
245 250 255
Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp
260 265 270 i
Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
275 280 285
- Ala Lys Thr Lys Pro Arg Glu Giu Gla Tyr Asan Ser Thr Tyr Arg Val
290 298 300
Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
305 310 318 320
Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
125 30 338
Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Glmn ¥al Tyr Thr
3490 345 350
Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr
358 360 165
Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
370 375 380
. Ser Asn Gly Gln Pro Glu Rsn Asn Tyr Lys Thr Thr Pro Pro Val Leu
38s 3890 385 400
hsp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp lys
405 410 415
Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu
420 425 430
Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
438 440 £45
Lys

<210> 38
«21i> 4493



<210> 43 <211> 449 c212, PRT <213> artificial sequence
c220> <223> Heavy Chain with CDR-H3 = Ln4p-23t <400> 43
GIn Val GIn Leu Val GIn Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
151015 Ser Val Lys Val Ser Cys Lys Ala Phe Gly Tyr Pro Phe
Thr Asp Tyr 20 25 30 Leu Leu His Trp Val Arg Gin Ala Pro Gly
GIn Gly Leu Glu Trp Val 35 40 ¥81Gly Trp Leu Asn Pro Tyr Ser
Gly Asp Thr Asn Tyr Ala GIn Lys Phe 50 5560 Gin Gly Arg Val
- Thr Met Thr Arg Asp Thr Her lle Ser Thr Ala Tyr 65 70 75 sO Met

mﬁluajf@ﬁls%%\}eg& Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 85
90 95 Ala Arg Ser Gly Leu lle Phe Asp Lys Leu Thr Ser Trp Gly

w22

qug;m}@yy 100 105,11Q Thr Met Yal.Thr Val Ser Ser Ala Ser Thr Lys
Gly Pro Ser Val Phe 115 120 125 Pro Leu Ala Pro Ser Ser Lys

“4®8er*fhr Ser Giy G1y Thr Ala Ala Leu 130 135 140 Gly Cys Len
Gln\ﬁal lays AﬁvaMGRh&PEﬂ)yGlu Rro Véal ﬂizhrx);/alpﬁeni&rpiaMS 150-

1,155 160 .22/31 éb\gq Gweﬁ%’;\ en Thrger GlyVal His Thr Phe
Pro ,&’fa foal 165" 1 1o fn er Ser GlyoLeu Tyr Scr Leu

LeuSey Sy Val“ahlﬁThFVa%PrérSéFY 1980 3'85-¢90'SerSEr_eu Gly Thr

o1y GIn Thr Tawr dle Gys Asrenvalspsa His.Lys Rie 195,208,205 Ser
Asn Thr Lys Val As Lys gs Val Glu Pro L S, Ser Cys Asp Lys

v sy 6"‘r|55“H §THP C3R ProBio Gy Pro"AIR RIS Gin Leu
recl@u Gly GlyHPy0.e226928G 235 240mSetd/td Phe EE“U ®he Pro Pro

a1ab¥s R0 LysiAsn Thi Leu Met H8.Ser 245.250:2581, a1y

10¢ 105 il
Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe
115 120 128 :
Pro Leu Ala Pro Ber Ser Lys Ser Thr Ser @ly Gly Thr Ala Ala Leu
130 135 140
Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
145 150 185 160
Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu
165 170 175
Gin Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser
180 188 190
Ser $er beu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro
195 200 205
Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys
210 215 220
Thr His Thr Cys Pre Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro
225 230 235 2490
Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
245 250 . 255
Arg Thr Pro Glu Val Thr Cys Val val Val Asp Val Sex His Glu Asp
260 265 270
Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
275 280 285 ¢
Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr hArg Val
280 295 300
val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys €¢lu
308 310 115 329
Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
izs 330 335
Thr Ile $er Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr
340 345 150
Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr
355 160 365
Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
370 s 380
Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Proc Pro Val Leu
385 380 395 400
Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys
405 410 4158
Ser Arg Trp Gin Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu
420 425 430
sla Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly



Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp
260 265 270 Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu
Val His Asn 275 280 285 Ala Lys Thr Lys Pro Arg Glu Glu GIn
Tyr Asn Ser Thr Tyr Arg Val 290 295 300 Val Ser Val Lau Thr Val
Lau His Gin Asp Trp Leu Asn Gly Lys Glu 305 310 315 320 Tyr
Lys Cys Lys Val Ser Asn Lys Al#et Pro Ala Pro lle Glu Lys 325
330 335 Thr lle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gin Val
Tyr Thr 340 345 350 Lgn Pro Pro Ser Arg,Asp Glu Lau Thr Lye
LysAsn GIn Val Set Lau Thr 355 360 365 Cys Leu Val Lys Gly Phe
Tyr Pro Ser Asp lle Ala Val Glu Trp Glu 370 375 380 Ser Asn Gly
GIn Pro Gin Asn Asn Tyr Lys Thr Thr Pro Pro Val Len 385 390
<213953800 Asp Ser Asp Giy Ser Phe Phe Lau Tyr Ser Lys Leu Thr

<21

“247al #2p Lye 405 410 415 Ser Arg Trp GIn Gin Gly Asn Val Phe
<218er Cyg St \aakdeeHis Gin 420 425 430 Ala Lau His Asn His
.224Yr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly 43S 440 445 Lys
<2269 1 Qv Aona ] @] 48R -1D 3 23eRRT <213> artificial sequence
$220> <223> Heavy Chain with CDR-H3 = Ln4p-28+ <400> 44

«400>
Gin Val GIn Lau Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
Gin]Vel 1921 5eSE VAR 1578 I Seriey S Ly A PHE Gy Tr Pro Phe
ser TRl Agp dyrs20 23 30s ey hewHisyErpd/ ahdng:Glep Ala Pro Gly
i 5
eu i Gl BV TREL SEAQ45. G TroLElT AR Blp Tyr Ser
y/ggp r Asn Tyr AlggGin Lys Phe 50435 60
Gly Trp Leu Asn Pro Tyr Ser Gly Asp Thr Asn Tyr Ala Gln Lys Phe
50 55 50
Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
€5 70 75 80
Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala val Tyr Tyr Cys
gs 20 g5
thr Arg Thr Ser Leu Met Ser Ile Tyr Phe Asp Tyr Trp Gly Gln Gly
100 108 110
Thr Met Val Thr Val Ser Ser Rla Ser Thr Lys Giy Pro Ser Val Phe
ils 120 128
Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu
130 135 140
Gly Cys Leu Val Lye Asp Tyr Phe Pro Glu Pre Val Thr val Ser Trp
145 150 158 180
Asn Ser Gly ARla Leu Thr Ser Gly Val Kis Thr Phe Pre Ala Vval Leu
165 176 178
Glr Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser
180 185 150
ger Ser Leu Gly Thr Gln Thr Tyr Ils Cys Asn Val Asn His Lys Pro
185 200 205
Ser Asn Thr Lys val Asp Lys Lys Val Giu Pro Ly Ser Cys hsp Lys
210 215 229
Thr His 'Thr Cys Pro Prd Cys Pro Ala Pro Glu Leu Leu Giy Gly Pro
225 230 . 235 240
Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
245 (250 255
arg Thr Pro Glu Val Thr Cys Val Val Val Rsp Val Ser His Glu Asp
260 265 270
Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
275 280 285
Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr ¥yr Arg val
250 295 igo
val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
3cs 310 315 320
Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
323 330 335
Thr ile Ser Lys Ala Lys Gly G8ln Pro Arg Glu Pro Gln Val Tyr Thr
340 345 350
Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr
a55 360 365
Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu
370 3758 380



GIn Gly Arg Val Thr Met Thr Arg Asp Thr Ser lle Ser Thr Ala Tyr
65 70 75 80 Met Gin Leu Ser Arg Len Arg Ser Asp Asp Thr Ala
Val Tyr Tyr Cys B5 90 95 Ala Arg Ser Gly Leu lle Asn Lau His the
Asp Thr Trp Gly Gin Gly 23131 100 105 110 Thr Met Val Thr Val
Ser Ser Ala Set Thr Lys Gly Pro Ser Val Phe 115 120 125 Pro
Leu Ala Pro Ser Ser Lys Ser Th®8ker Gly Gly Thr Ala Ala Leu 130
135 140 Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr

Val Ser 1rp 145 150 155 160, Asg Ser (%Iy Ala Ley Thr Ser Gly
ser &t GiE Fhr Phadsro Ala Val Led %eb 170 175 GIn Seb Set Gly
asp |Sen Fopr Serfke S ehSer\VRIF\AAF THT Yol Pro Berspge®185 190 Ser

sex S8 LAt GIEThEGinTRET vrdI6:CyssAsh Val Asniklislys Pro 195
200 205¢=8er Asn Thr Lys %24l Asp Lys Lys V&iGlu Pro Lys Ser
ma g REPTY &S T2TE F2h “inf His FHif T3P0 Pro &Y's Pro Ala
wys Pro Glu Leu Leu Gly Gly Pro 225 230 235 240 Ser Val Phe Leu
Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle Set 245 250 255
Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Set His Glu Asp
12601265 270 Pro Glu Val Lys Phe Asn. Trp Tyr Val Asp Gly Val Glu

<21

<21/l fs Asn 275 280 285 Ala Lys Thr Lys Pro Arg Glu Glu Gin
<21 Pyr MSH BETHAFEYPeArgVal 290 295 300 Val Sex Val Len Thr Val
228U His Gin Asp Trp Leu Asn Gly Lys Gin 305 310 315 320 Tyr
<223ySHENS s/ al SePREh EySARalteu Pro Ala Pro lle Glu Lys 325
«10030,835 Thr lle Ser Lys Ala Lys Gly Gin Pro Arg Gin Pro Gin Val

Tyr Thr 340 345 350 Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys
S1a Keh Bl SeP EetrThtY 385 380365 °CYS &L Luys Gly Phe
ser Tl 4@ %et d&swkawdam%assﬁlaﬁrpr@uo Phe igr Rsp Tyr

Leu Leu His Trp Val Arg Gln Ala Pro Gly €ln Gly Leu Glu Txp Val
35 40 &5
Gly Trp Leu Asn Pro Tyr Ser Gly Asp Thr Asn Tyr Ala Gln Lys Phe
50 &85 &0
Gln Gly Arg val Thr Met Thr Arg hsp Thr Ser Ile Ser Thr Ala Tyr
65 70 75 B0
Met Glu Leu Ser Arg hLewu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 %0 95
Thr Arg Ser Gly Leu Leu Phe Leu Tyr Phe Asp Tyr Trp Gly Gln Gly
106 10§ 110
Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
115 120 125
Pre Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu
130 135 140
Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
145 150 155 160
Asn Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro Ala Val Leu
165 170 ' 178
Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser
180 185 1%¢
Ser Ser lLeu &ly Thr Gin Thr Tyr Ile Cys Asn Val Asn His Lys Pro
185 209 205
Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys
210 215 220
Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Preo
225 230 235 240
Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
245 250 285
Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp
280 285 270
Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly val Glu Val His Asn
275 280 2853
Ala Lys Thr Lys Pro Brg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
290 28958 300
val Ser val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
305 310 3is 320
Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys



370 375 360 Set Asn Gly GIn Pro Gin Asn Asn Tyr Lys Thr Thr
Pro Pro Val Leu 385 390 395 400 Asp Set Asp Gly Set Phe Phe
Leu Tyr Ser Lys Len Thr Val Asp Lys 405 410 415 Set Arg Trp
Gin GIn Gly Asn Val Phe Set Cys Ser Val Met His Glu 420 425
430 Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Lou Ser Pro
Gly 435440 445 Lys c210> 4598211> 449 <212> PRT <213>
artificial sequence <220> <223, Heavy Chain with CDR-H3 =
Ln4p-50* <400> 45 Gin Val GlggLeu Val Gin Ser g35ly Ala Glu Val
rrrl S lsys BrO AndyrMasid il Qboarsenyald ysnMal 96t @ys Lys Ala
3 PPhe GL}/ 3F¥r ProAPhg Tgr Afrsﬁp 'Il%lr 20 25 30 IL@@ Iieu His Trp Val
A5 Gin Aia Bro Gy Cindsly Tetr S Trp Va1 55 40 48724/31 Gly
cys Ty Vall ASNePrgiRyIvSerGiy=Asp Thr AsvayeAla:@leikys Phe 50

sexSR P SlNGl Atg YA Thr Met Thi A As Thr Sar lg, Ser Thr
sgsAla Tyr 65 70 7880 Met Glu LauzSer Arg Lau Arg Set Asp Asp

AT AR Tl 157 T T5585790 35 FRrATG Sel* THEHIE Phe Ser Ala
ser [ty PRe Asmikytilrpst s GineGlyy 130s40520 16 ThrMet Val Thr Val

1. 320 367 238 gerThrlys Gy Pro Ser, Val Phe (¥15120,125 Pro
Lau Aja E’ro SerTéer Lys:ber Thr Ser Gely £aby Thr Ala Ala Leu 130

Lys]135 140 Gly Cys Lau Val Lys Asp Tyr Phe Pro Glu Pro Val Thr
Val Ser Trp 145 150 15S 160 Asn Ser Gly Ala Lau Thr Ser Gly

élé/al His Thr Phe Pro Ala Val Lau 165 170 175
< >

<21l> 449
<212» PFRT
<213> artificial sequence

<220>
<223> Eeavy Chain with CDR-H3 = EI-37-E7*

<400> 41

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 £ i¢ i5
Ser Val Lys Val Ser Cys Lys Ala Phe Zly Tyr Pro Phe Thr Bsp Tyr
20 25 0
Leu Leu Kis Trp Val Arg Gln Ala Pro Gly Gin Gly Leu Glu Trp Val
_ K} 40 45
Gly Trp Leu BAsn Pro Tyr Ser Gly Asp Thr Asn Tyr Ala QOln Lys Fhe
50 55 &0
G¢ln ¢ly arg Val Thr Met Thr Arg Asp Thr Ser Ils Sexr Thy Ala Tyr
65 10 75 BO
Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
g5 84 95
Ala Arg Ser Gly Leu Ile Asn Leu Gly Met His Pro Trp Gly Gln Gly
100 165 110
Thr Met Vval Thxr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
118 120 125
Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser iy Gly Thr Ala Ala Leu
130 138 140
Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
145 150 155 160
Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu
168 i70 175
@ln Ser Ser @ly Leu Tyr Ser Leu Ser Ser val val Thr Val Pro Ser
180 185 180
Ser Ser Leu Gly Thr $ln Thr Tyr Ile Cys Asn Val Asn His Lys Pro
195 200 205
Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys
210 215 220
Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro
225 230 235 240
Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
245 250 258
Arg Thr Pro Glu Val Thr Cys val Val Val Asp Val Ser His Glu Asp
2860 265 270



GIn Ser Ser Gly Leu Tyr Ser Lau Ser Ser Val Val Thr Val Pro Ser
180 185 190 Ser Ser Lau Gly Thr GIn Thr Tyr lle Cys Am Val Asn
His Lys Pro 195 200 205 Ser Asn Thr Lys Val Asp Lys Lys Val
Glu Pro Lys Ser Cys Asp Lys 210 215 220 Thr His Thr Cys Pro
Pro Cys Pro Ala Pro Glu Lau Lau Gly Gly Pro 225 230 235 240
Ser Val Phe Lau Phe Pro Pro L¥¥*ro Lys Asp Thr Leu Met lle Ser
245 250 255 Ara Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser
His Glu Asp, 260 265 270 Pro G1y Val P n Trp Tyr Val
rro s B O al Eraan. 375 330 Sohnls Lod ThY Lys Pro
Mam% Gla Bl @mg;@ks‘ﬁ‘s@ﬁmr Tt ﬂg’g T8l 2902052300 Val Ser
va1 VAL Liay Thr Malkaudis:GinAsp Tip LauAsRGhLyaGIu 305
305310 315 320 Tyerdys Cys Lys ValRSer Asn Lys Ala L&3 Pro Ala
Yepis AT Ligh S5 T6S TR} e 15 A S ¥y Gin Pro
ThrANG Gl B0 KEruéabbyeiktaro34@ 845 856G lrave ProPrarSer Arg
L A58 Gl LU Thr Lys Asp GI Yal Serdeu ThiZ355,360 365 Cys
Lau Yal Lys Ggly Phe TyedPro Ser Asp lle Ada Val Glu Trp Glu 370
“r=373 380 Bef AN G PY0 ‘B RS BLASA TS LY PHt Thr Pro
sexFIl, V) ke »386:390:395 4A0LASpSer-Asp Gly Gerfie Phe Leu
385Tyr Ser Lys LawtThr Val Asp Lys 405 410 415 Ser Aif Trp GIn
vt &5 Al Bha S5O S Ul et PG 420 425 430
SerAlga | e Ertils ﬂsrﬁHi@ﬂiyYaTm;l?mrL% Ser Eﬁu@?ﬂﬁaa@er Pro Gly
21435 440 485 Ly5:<2105 #6,52112.449 52125 BRTer213>

artifieid sequence <220» 345
Lys

«210> 42

<21l 449

<212» PRT

<213> artificial sequence

<220
<223> Heavy Chain with CDR-E3? = Mi_3-82*

<400> 42

Gin Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 10 15

Ser Val Lys Val Ser Cys Lys RAla Phe Gly Tyr Pro Phe Thr Asp Tyr
20 25 30
Leu Leu His Trp val Arg Gln Ala Pro Gly Gln Gly Leu Slu Trp Val
38 40 45
Gly Trp Leu Asn Pro Tyr Ser €ly Asp Thr Asn Tyr Ala Gln Lys FPhe
50 55 60
Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala val Tyr Tyr Cys
85 EL 95
ala Arg Ser Gly lLeu Ile Phe Asp Ala Leu Arg Asp Trp Gly Gln Gly
100 105 110
hr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
115 1290 125
Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu
130 135 140
Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
148 150 158 160
st Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro Ala Val Leu
165 17¢ 175
¢ln ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr val Pro Ser
i80 185 . 150
Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn Eis Lys Pro
185 200 205
Ser Asn Thr Lys Val Asp Lys Lys val Glu Pro Lys Ser Cys Asp Lys



<223> Heavy Chain with CDR-H3 = Ln4p-65* <400> 46 25/31
Gin Val Gin Leu Val Gin Ser GLy Ala Glu Val Lys Lys Pro GLy Ala
151015 Ser Val Lys Val Ser Cys Lys Ala Phe Gly Tyr Pro Phe
Thr Asp Tyr 20 25 30 Leu Leu His Trp Val Arg Gin Ala Pro Gly
Gin Gly Leu G1u Trp Val 35 40 45 Giy Trp Leu Asn Pro Tyr Ser
Gly Asp Thr Asn Tyr Ala Gin Ly3#he 50 55 60 Gin Gly Arg Val
Thr Met Thr Arg Asp Thr Ser lle Ser Thr Ala Tyr 65 70 75 80 Met
Gly Leu Ser Arg Layj Arg Ser Asp Asp,[hr Ala Val Tyr Tyr Cys 85
thr HDsOmr dgs Aty Sy Gly drenllesdetAspd yeul@y AsprAsn Trp Gly
225Gin Gly . 100 105210 Thr Met Val*thr Val S Afd%ser Thr Lys
-3 B Al e M L A P A e
Arg Sy T ‘Sgr‘@ly’f@I)WFh‘fa}\I&;g\rﬁléEP 130 i%SZ‘iﬂGI‘GWPCys Leu Val
oo lYS ASPELYTRNEPHR Gl RS Wal Ty WaldSerar: 445,150 155
160 2a5n Ser Gly Ala L#d Thr Ser Gly VatHis Thr Phe Pro Ala Val
Me b FE5 731 7E Eh) 8er BBy teltiyr SerLEd S&r Ser val
val \éat Thy Vial P10 8180185 188 SerSettretl GhysThrGin Thr Tyr
wve 15.Cys Ash MalAbn His Lys Pro, 195 200,205, Sar Ash Thr Lys
Val Asp Lys:zkys Val Glu Pro Lys Ser Cys Asp Lys210 215 220
™ Ehe FiS T By PrSPRITIE PrE At PoBlutRGEETGIlY Gly Pro
Leu 225 220s285.240 584 Val BheleusPhenRro Bed Lawsfro Lys Asp
Thr B&u Met lle Ser 2458250 255 Arg Thefrq Glu Val Thr Cys Val
o1 VA A VR R CAPALE SObS 370 PAs? it Val Lys
Ser Pl Ry ETr FRYPY AEASER Gl Vel Gl Val FtsPASH2 2 #5280 285

385

re Ala bys Ty 4SBT Arg. Gl GlbGla Tir AsnvSerhiyLyr Arg Val

405 - 430 415
Ser Arg Trp Gln Gin Gly Asn Val Phe Ser Cys Ser val Met His Glu
420 425 430
Ala Leu His Asn His Tyr Thr @ln Lys Ser Leu Ser Leu Ser Pro Gly
435 440 445
Lys
«210> 43
«211> 449
<d12> EBERT

«213> artificial sedquence

<220
<223»> Heavy Chain with CDR-E3 = Lndp-23¥

<400> 43

$1n Vval Gln Lew Val Gln Ser Gly Ala Glu Vai Lys Lys Pro Giy Ala
1 5 10 15

Ser val Lys val Ser Cys Lys Ala Phe Gly Tyr Pro Phe Thr Asp Tyr.

20 25 30 .
Leu Leu His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Val
35 40 45
Gly Trp Leu Asn Pro Tyr Ser Gly Asp Thr Asn Tyr Ala Gln Lys Phe
5C 585 60
Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
ES 76 78 BO
Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala val Tyr Tyr Cys
85 20 95
hAla Arg Ser Gly Leu fle Phe Asp Lys Leu Thr Ser Trp Gly Gln Gly
100 105 116
Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
115 120 125
Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu
130 135 140

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
145 150 1558 i60



290 295 300 Val Ser Val Leu Thr Val Leu His Gin Asp Trp Leu
Asn Gly Lys Glu 305 310 315 320 Tyr Lys Cys Lys Val Ser Asn
Lys Ala Leu Pro Ala Pro lle Glu Lys 325 330 335 Thr lle Ser Lys
Ala Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr 340 345 350 Leu
Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin Val Ser Leu Thr
355 360 365 Cys Leu Val Lys &!Phe Tyr Pro Ser Asp lle Ala Val
Glu Trp Glu 370 375 380 Ser Asn Gly Gin Pro Giu Asn Asn Tyr
Eys Thr ThrfLoTErOS VaélLevu13855 3901}395:40& Q}?P Ser Asp Gly
&F B tha el Tyr ser Lys by Thr Val Asp 1 yss40B 410 415
cinSJer Arg @BINTGirsGlyeASH \falk The BerrBygaSary/adMet His Glu

cer 420 425430,A13 Lem His,ASA His TyrLhnGindlys, Serleu Ser Leu
Ser Byo Gly 435 440 446 Lys <210> 47 2&211> 449 26/31 <212>_

ser BeeTTRY 1295 VirtiftePal Ketifelite™ 2 250218 023 iy Ehain with
thr GRReE 7 Ld 08y <400m 4 B:on WalGla: Ly dal &dn Ser Gly

225 Ala Glu Val Lys3®¥s Pro Gly A ]i?? 115 Ser Val lgy%Val Ser
cer U G V3 B B 0 b e e DR, (B S N e

Reslfiy PO VR A BInCM VPG NEGHeGN 1558 GRICHARal 35 40 45

proGl: TER EENASNRIET W, SEhGLY AshEheASALT MsARGIN Lys
Phe 280 55 60 Gin G1y#rg Val Thr Met T ArngAsQ 'I;hr Ser lle

Aladxs Th Ria 15 65 20 73’3‘5%)“ ME e i S er ATGPLEN Arg Ser

val/ssp Mpz.?thm&iaf?éale“ﬁyfi?)ﬂlﬁw %‘?@9@@5& Gly Lys Glu

g5 3 320
Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Giu Lys
325 330 - 335
Thr lle Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Glm Val Tyr Thr
340 345 : 350
Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr
355 360 365
Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
3749 375 380
Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val leu
385 E-1¢] 385 400
Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys
405 410 415
Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ber Val Met His Glu
420 425 430
Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
435 440 &45

Asn

Lys

<210> 44

«21l> 449

<212> PRT

213> artificial sequence

<220>
«223»> Heavy Chain with CDR-H3 = Lndp-28*

<400> 44

@ln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

i 5 10 1is

Ser Val Lys Val Ser Cys Lys Ala Phe Gly Tyr Pro Phe Thr RAsp Tyr

20 25 30
Leu Leu His Trp Val Arg Gin Ala Pro Gly Gln Gly Leu Glu Trp Val
35 40 45
Gly Trp Leu Asa Pro Tyr Ser Gly Asp Thr Asn Tyr Ala Gln Lys Phe
=G 55 &0

Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr

65 70 75 80

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
B5 80 55

ala Arg Ser Gly Leu Ile Asn Leu His Phe Asp Thr Trp Gly Gla Gly



Ala Arg Ser Gly Leu lle lle Asp Asn Len Asn Pro Trp Gly Gin Gly
100 105 110 Thr Met Val Thr Val Set Ser Ala Ser Thr Lys Gly Pro
Ser Val Phe 115 120 125 Pro Len Ala Pro Ser Ser Lys Ser Thr
Ser Gly Gly Thr Ala Ala Leu 130 135 140 Gly Cys Leu Val Lys
Asp Tyr Phe Pro Gin Pro Val Thr Val Ser Trp 145 150 155 160
Aso Ser Gly Ala Leu Thr Ser GBA#al His Thr Phe Pro Ala Val Len
165 170 175 GIn Ser Ser Gly Len Tyr Ser Leu Ser Ser Val Val
T1}r Val Pro Ser 180 185 190 Set Ser Len GJy, Thr Gin Thr Tyr lle
hrGigs ASNTMakASEeHiGE ¥saPra 352061205 Sex Aanekér Lys Val
. Ase E g l}XS anlsGllﬂ Prsﬁel}_¥§r8e£ Cys Asﬁﬂ.f_y}s\ 210 215 220 Thr
Hia Tht &s Bio Brallys Pro Afa Prd Giu'Len Lau Gl Gly Pro
Gly2Qs 280'233+248:0Sbr Ved Plvetlen:PhelPitr Prd Ess Pro Lys Asp

ren 10 L8P Met e 56r265:250286 AluabeRraGluyalshr Cys val
Val Val Asp ¥al Ser His Gin Aspr 260 265 270 PrasGlu Val Lys

SRR RENST IRy PV ATASE L VET &b VAT ASA 2757280 285
serAda: Liys Ty bysdREori gves i SlusGine Tyr AsnsSerndhe-byr Arg Val

290 295 30Q,_Val Ser VidPLen Thr val LedRig Gin Asp Trp Len
SEIAIQQSE GhI’i/ Ilf;s &lu S§Q§§3L 315 3%56) "Téf‘éﬁ_y?céﬁé Lilps \%I Set Asn
Thr| Yis Al Ceu PeoP Al Pré~HerBIE Py 325 380 S%G*ﬂgge Ser Lys

34

saAla Lyrs Gly GinFBE0oAIg,SIPLgsGl Vil Ty Fvr 1 45 350 Leu
Pro Pro Ser3A¥g Asp Glu Len ERf Lys Asn GIn Va&ESer Lau Thr

33 S0 RS- CIRL 2 VA [oks Gy P TS PHEESAZB lle Ala Val

rroGire Trd Gl B¥(R8Y 5:880r Ser KercBlyGiftPraGiusAsn Asn Tyr

0 B
xaalfs THE Thr RroRroailen, 385 290399400, Asp Ser Asp Gly
Sabv Phe Phe Len TyesSet Lys Len Thrawal Asp Lys 405 410 415
Val Ser Val Leu Thr Val Leu His Gin Asp Trp Leu Asn Gly Lys Glu
305 31C 315 320
Tvr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
325 330 3358
Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thy
340 345 150
Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr
355 360 365
Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
370 375 380
Ser Rsn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
385 380 395 400
Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys-leu Thr Val Asp Lys
405 410 415 ‘
Ser Arg Trp Gin Glin Gly Asn Val Phe Ser Cys Ser Val Met His Glu
420 425 430
Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
435 440 445
Lys

<210> 45

<21ls> 449

<212= PRT

<213> artificial segquence

<220>
<223> Heavy Chain with CDR-E3 = Lnd4p-50*

<400> 435

Gln val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
i 5 i0 15
Ser Val Lys Val Ser Cys Lys Ala Phe Gly Tyr Pro Phe Thr Rsp Tyr
20 : 25 30
Leu Leu His Trp Val Arg Gln Ala Pro Gly Gla Gly Leu Glu Trp Val
35 40 45



Ser Arg Trp Gin GIn Gly Asn Val Phe Ser Cys Ser Val Met His Glu
420 425 430 Ala Lau His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu
Ser Pro Gly 27/31 435 440 445 Lys <210> 48 <211> 449 c212>
PRT <213> artificial sequence <220> <223> Heavy Chain with
CDR-H3 = 3077- <400> 48 GIn Val Gin Lau Val Gin Ser Gly Ala
Glu Val Lys Lys Pro Gly Ala 1 340 15 Ser Val Lys Val Ser Cys
Lys Ala Phe Gly Tyr Pro Phe Thr Asp Tyr 20 25 30 Lau Leu His
o Trp \I{al Arg pGInTAIaSPr%lGCI% Glr;1 Gly Lau Glu Trp Val 35 40 45 Gly
YIS LeU REA Br o TS B PGP ASH THr AR FRAIE G Lys Phe 50
G1n3868-Cirl Ghy Aeg Wal Ahrabbetif aeArgeAspy Thr Sertie Ser Thr

vec R TV 85 70,7280 Mt Gl LeurBerArg, Ley.Arg S8y Asp Asp
Thr Ala Val #r Tyr Cys 85 90495 Thr Arg Ser Ghg Lau lle Ala Val

Thr RSP e ?%§5"’Fy?hl’rﬁeef§‘13m(§h? &@o%@rﬁ@grﬁﬂ\ﬁ@f Val Thr Val
he IRE S2r Al Retsihely 1@ P @Sk o} Phesdl®il20:125 Pro

.. Lau }331{% ProsSer Ser Ly?“Se{ Thr Ser Gll 7(%5/ Thr Ala Ala Leu 130
reo 18 M PR S S8 B O3 £55 Ao TyEBAEPRS GIa B Val Thr
cly\fat Sey Tap 1415250+ 5% 166 CAsA-S&rIGH-Alel Lsa i Ser Gly

145

aen ek His Thy PherEradlaiyakt au, 165 $70:L75.Gin:Sek Ser Gly
Leu Tyr Serudeau Ser Ser Val ViabThr Val Pro Ser:7680 185 190 Ser

SInSEF Bh SH Y PG RFTRETSE IRTCYE Adh VAIASRRiEEys Pro 195
ser 280 2E5cSemAsnnTine lys Val Aspmh:ysmym;/aiﬁusﬁm Lys Ser

200 20
SerQ\¥r§ gérpblfy%al Asp Lys Lys Val Glu Proc Lys Ser Cys Asp Lys
210 215 220
Thr His Thr Cys Pro Pro Cys Pre Ala Pro Glu Leu Leu Gly Gly Pro
225 230 235 240
Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
245 250 2585
Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp
2560 2685 270
Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
273 280 288
Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
280 295 300
Vval Ser val Leu Thr Val Leu His Gln Asp Trp Leu Asn CGly Lys Glu
305 310 315 320
Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
325 T 330 335
Thr Ile Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gln Val Tyr Thr
40 ’ 345 350
Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gla Val Ser Leu Thr
388 180 36%
Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
370 375 380
Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
385 3ise 385 ' 400
Asp Ser Asp Gly Ser bPhe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys
405 410 415
Ser Avg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met Hig Glu
420 425 4130
Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
4135 4490 445
Lys

¢2l0> 46

213> 4483

<21z» PRT

<213> artificial sequence

220> :
«223> Heavy Chain with CDR-H3 = Lngp-65*

<¢00> 46



210 215 220 Thr His Thr Cys Pro Pro Cys Pro Ala Pro GLU Lau
lieu Gly Gly Pro 225 230 235 240 Ser Val Phe Lau Phe Pro Pro
Lys Pro Lys Asp Thr Leu Met lle Ser 245 250 255 Arg Thr Pro Glu
Val Thr Cys Val Val Val Asp Val Ser His Glu Asp 260 265 270 Pro
Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn 275
280 285 Ala Lys Thr Lys Pro A¥*EIlu Glu GIn Tyr Asn Ser Thr Tyr
Arg Val 290 295 300 Val Ser Val Leu Thr Val Leu His GIn Asp Trp
Leu Asn Gly Lys Glu 305 310 315 320 Tyr Lys Cys Lys Val Ser

ala AsD daySiAlavkad: P AlaPin 118Gk Lys 3¢ 33Q:33RaThr lle Ser
1 ITys Ala LyssGly Gin Pro Arg Giu Pro GIn Val Tyr*¥hr 340 345 350
sex U8, B B EeP AR AR IS PR T SRIGAFPVAT Ser Leu
Leu Fay B55r860:836563 GysAlardailrys GhyyPive Fir Pno 8er Asp lle

Al Val Gl LrpGlu 378 375,380 28/3- 28 AsaGiGin Pro Glu
Asn Asn Tyr Lys The Thr Pro Pro Val éeeu 385 390 395 400 Asp

a1 Sy RepEhyFSel PIE-PHE Ry S Sel ey E St THA VBT Asp Lys
Met 405 4104 B S eduALG; Bl ﬁlﬂ@mﬁl)&AS&V&}Pﬂ& gy Cys Ser
Val Met His®lu_420 425 430 Rla Leu His AsJ i’i . Thr Gin Lys

Ma Q% Peu SRl Tel 86 Pro Gl 435 240°48 1328 5540 <2115
Thr 197 vap TP ‘PR?EKEi@ﬁthﬁ?Fa'FPGMS@SF?@%VAQ Tk Pro Ala

sro ALl SEr RI0sSLERID, SEE TG Rip Twp Sinklis:Mated 5 10 15

Asgn Ala lle Gin GluAda Ar% rg L Leu Leg Asa Leu Ser Arg Asp Thr
Glyf@sz;sevgda Lys Asp Tyr Phe Prc Val Thr val Ser T
145 150 155 160

Asn Sexr Gly Rla Leu Thr Ser Gly Val His Thr Phe Fro Ala Val Leu
168 170 178
Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val val Thr Val Pro Ser
180 185 150
Ser Ser Leu Gly Thr Glan Thr Tyr Ile Cys Asn Val Asn His Lys Pro
1958 . 200 208
Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys
210 215 220
Thr Hig Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro
225 23¢ 235 240
Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
245 250 255
Arg Thr Pro Glu val Thr Cys Val Val Val Asp Val Ser His Glu Asp
260 265 270
Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
275 280 285
Ala Lys Thr Lys Pro Arg Slu Glu Glr Tyr Asn Ser Thr Tyr Arg Val
290 295 300
Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
305 310 315 320
Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
325 330 335
Thr Ile Ser Lys Ala Lys Gly Gia Pro Arg Glu Pro Gln Val Tyr Thr
340 345 350
Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr
355 360 365
Cvs Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
370 375 380
Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Tar Pro Pro Val Leu
ias 190 395 400
Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys
405 410 413
Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met Eis Glu
420 425 430
Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
435 440 445
Lys

<210> 47
211> 449



Ala Ala Glu Met Asn Glu Thr Val Glu Val lle Ser Gin Met the Asp
3540 45 Leu Gin Glu Pro Thr Cys Leu Gin Thr Arg Leu Glu Len
Tyr Lys Gin 50 55 60 Gly Leu Arg Gly Ser Leu Thr Lys Leu Lys
Gly Pro Leu Thr Met Met 65 70 75 80 Ala Ser His Tyr Lys Gin His
Cys Pro Pro Thr Pro Glu Thr Ser Cys 85 90 95 Ala Thr Gin lle lle
Thr Phe Glu Ser Phe Lys Glu A¥?1eu Lys Asp 100 105 110 Phe
Leu Leu Val lle Pro Phe Asp Cys Trp Glu Pro Val Gin Glu 115
21 2Q 425 <210> 50 <211> 127 ¢212> PRT <213> macaca '
215 MokeSkc15400xakAla Pro Ala Arg Ser Pro Ser Pro Gly Thr Gin
22 Pro Trp Glu His Val 151015 Asn Ala lle Gin Glu Ala Arg Arg
mi.eulgaey Asih Letn Sk Akg-ASRp Ttk 20 25 30 Ala Ala Glu Met Asa
‘0 Lys4Thr Val Glu Val Val Ser Glu Met Phe Asp 35 40 45 Leu Gin
“°%Iu'Pro Ser Cys Leu Gin Thr Arg Leu Glu Leu Tyr Lys Gin 50 55
¢ln 66 Gly LowSikB|yeSantelaTir Vs boutky G Bl Lau Thr

. s MSEVIEL02 2075 BR Al SercHis Lykbys.GinHIS.Gys Pro Pro
Thr Proglu Thr Ser Cys 8290 95 Ala Thr Gin lle lle Thr Phe Gin

beu Se PACTYSBRIASH LA Y REF 16671185 F1oPhé*eu Leu val
cly HepPié: Rhe AsSrEysd i yGiep Pre Yal GinGdust iy 26 125 <210>

1o 5%{29/31 c211> 127 <212> PRT <21% gibbon GM-CSF <400>

1 Th r Ser
ST AR Pro Ser Arg Set Bro Ser Prg Set Thr Gin Proskrp Glu His

Met \§| Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
- BE 90 S
Ala Arg Ser @ly Leu Ile Ile Asp Asn Leu Asn Pro Trp Gly Gln Gly
100 105 110
Thr Met Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
115 . 120 125
Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr ala Ala Leun
1310 135 140
Gly Cys Leu Val Lys hsp Tyr Phe Prc Glu Pro val Thr Vval Ser Trp
145 1590 155 160
Asn Ser Gly Ala Leu Thr Ser Gly Val Eis Thr Phe Pro Ala Val Leu
165 170 175
Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser
186G 188 pR:1¢)
Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asa Val Asn His lys Pro
185 200 205
Ser Asm Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys
210 215 220
Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Fro
225 230 ) 235 240
Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
245 250 255
Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu hsp
2690 265 270
Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly val Glu Val Eis Asn
275 280 285 ¢
ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
290 295 300
Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
305 310 3158 320
Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
125 330 335
Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr
340 : 345 350
Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr
355 360 3168
Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
370 375 380
ser Asn Gly Gln Pro Glu Asn Asm Tyr Lys Thr Thr Pro Pro Val Leu
385 3380 395 400
Ahsp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys
405 410 415
Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu
420 425 43¢
Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly



151015 Asn Ala lle GIn Glu Ala Arg Arg Leu Len Asn Leu Her
Arg Asp Thr 20 25 30 Ala Ala Gin lle Asa Glu Thr Val Glu Val Val
Ser Glu Met Phe Asp 35 40 45 Leu GIn Glu Pro Thr Cys Leu Gin
Thr Arg Leu Gin Len Tyr Lys Gin 50 55 60 Gly Lau Arg Gly Ser
Leu Thr Lys Lau Lys Gly Pro Len Thr Met Met 65 70 75 80 Ala
Ser His Tyr Lys Gin His Cys Prd’to Thr Pro Glu Thr Ser Cys 85
90 95 Ala Thr Gin lle lle lle Phe Gin Set Phe Lys Gin Asn Lau Lys
Asp, 100 105 110 Phe L gu Leu Val lle PrgPhe Asp Cys Trp Gin
Lys Pro Val Gin Gly 115 120 125 <210> 52 <211> 119 <212, PRT
<213> artificial sequence ¢220> <223> VH with CDR-H3 781-502
<400> 52 Glu Val Gin Len Len Gin Set Gly Ala Glu Val Lys Lys
z;i"Prd;Giy Ala 151015 Set Val Lys Val Ser Cys Lys Ala Phe Gly
dulIyrpﬁro Phe Thr Asp Tyr 20 25 30 Len Lau His Trp Val Arg Gin
<213A| e Prid iGlyiGiern@ipeLeu Gin Trp Val 35 40 45 Gly Trp Lau Asn
220270 Tyr Her Gly Asp Thr Asn Tyr Ala Gin Lys the 50 55 60 Gin
<223 |yrderg iadiE he: MetoThe ArgoAsp Thr Ser lle Ser Thr Ala Tyr 65 70
ca0ol0 80 Met Giu Lau Set Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr
Tyr Cys 8590 95 Thr Arg Thr Thr Leu lle Ser Val Tyr Phe Asp Tyr
Sin Tep Bfy SinSiyP 1057108 110 SThiMMErVarTR\EY et Set 115

ser Y10 531<2ek15d 19 n1a phe Gly Tyr Pro Phe Thr Asp Tyr
20 . 25 30
Leu Leu His Trp Val Arg Gln Ala Pro Gly Gla Gly Leu Glu Trp Val
35 40 45
Gly Trp Leu Asa Pro Tyr Ser Gly Asp Thr Ren Tyr Ala Gln Lys Phe
50 55 650
Gln Gly Arg Val Thr Met Thr Arg Rsp Thr Ser Ile Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Thr Arg Ser Gly Leu Ile Ala Val Tyr Phe Asp Tyr Trp Gly Gln Gly
100 105 110
Thr Met Val Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
i15 120 125
pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Cly Thr Ala Ala Leu
130 135 140
Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp

.- 145 150 155 160

Asn Ser Gly Alas Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu
165 170 175
Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser
189 188 190
Ser Ser Lew Gly Thr @lm Thr Tyr Ile Cys Asn Val Asn His Lys Pro
195 200 205
Ser ken Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys
210 218 220
Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro
225 230 238 240
Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
245 250 255
Arg Thr Pro Giu Val Thr Cys Val Val val Asp Val Ser His Glu Asp
260 26% 270
Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
275 280 285
Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
280 295 300
val $er Val Leu Thr val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
308 310 315 320
Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro ile Glu Lys
328 330 338
Thr Ile Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr
340 345 350
Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr
355 360 365
Cys Leu Val Lys Gly phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
170 375 380



<212> PRT <213> artificial sequence <220> <223> VH with
CDR-H3 3077 <400> 53 Glu Val Gin Lau Leu Gin Ser Gly Ala Glu
Val Lys Lys Pro Gly Ala 30/31 15 10 15 Ser Val Lys Val Ser Cys
Lys Ala Phe Gly Tyr Pro Phe Thr Asp Tyr 20 25 30 Leu Leu His
Trp Val Arg Gin Ala Pro Gly GinzsC/;I Leu Glu Trp Val 35 40 45 Gly
Trp Leu Asa Pro Tyr Ser Gly Asp Thr Mn Tyr Ala Gin Lys Phe 50
55 60 Gin Gly Arg Val Thr Met Thr Arg Asp Thr Her lle Ser Thr
SerALﬁl By 65 7R £330 Med Gt LieurSemArgebed.Arg Ser Asp Asp
385Thr Ala Val Tyr?F§r Cys 85 90 95 3Fhr Arg Ser Gly Lét lle Ala Val
Reo g3 B Ry PR O GG, 200 T02 118 €A Fldt vl Thr
ser\Aah Har Sercld 5124035, $dr, 1B 752 V2N RRT<R13> artificial

21:550U805%; 522052233V, 5306 5400254 ly.Leu,Val Met Thr
Gin 8&r Pro Her Ser Vak&er Ala Bar Val &ly 15 10 15 Asp Arg

Lyeyal Thr lle Ala Cys Arg Ala Her Gin Asa lle Arg Asn lle 20 25 30
Leu Asn Trp Tyr Gin Gin Arg Pro Gly Lys Ala Pro Gin Leu Leu lle
<2135 40 45 Tyr Ala Ala Ser Asn Leu Gin Ser Gly Val Pro Ser Arg
d;j’:heléer Gly 505560 Ser G1ly Ser Gly Thr Asp Phe Thr Leu Thr
“<2tfle ABB Her Lea Gin Pro 65707580 Glu Asp Phe Ala Thr Tyr
A, BYE EREin Ser Tyr Ser Met Pro Arg

<400> 48

Ala Pro Ala Arg Ser Pro Ser Pro Ser Thr Gln Pro Trp Glu Hig Val
1 5 * 0 - 1z
asr Ala Ile Gln Glu Ala Arg Arg Leu Leu Asn Leu Ser Arg Asp Thr
20 . 25 30
Ala Ala Glu Met Asn Glu Thr Val Glu Vel Ile Ser Glu Met Phe Asp
. 35 _ 40 : 45
Leu Gln Glu Pro Thr Cys Leu Gln Thr Arg Leu Glu Leu Tyr Lys Gin
50 55 &0
Gly Leu Arg Gly Ser Leu Thr Lys Leu Lys Gly Pre Leu Thr Mst Met
B85 70 75 B8O
Ala Ser HEis Tyr Lys Gln His Cys Pro Pro Thr Pro Glu Thr Ser Cys
85 S0 95
2la Thr Gln Ile Ile Thr Phe Glu Ser Phe Lys Slu Asn Leu Lys Asp
100 1058 110
Phe Leu Leu Val Ile Pre Phe Asp Cys Trp Glu Pro Val Glm Glu
11s 12¢ 128

<210> B0

‘e21ls 127

¢212> PRT

<213> macaca GM-CSF

<400> 50

Ala Pro Ala Arg Ser Pro Ser Pro Gly Thr Gln Pro Trp Glu His Val
1 5 10 35
Aspn Ala Iie Gla Glu Ala Arg Arg Leu Leu Asn Leu Ser Arg Rsp Thr
20 25 30
Ala Ala Glu Met Asn Lys Thr Val Glu Val val Ser Glu Met Phe Asp
' 35 40 45
Leu Gin Glu Pro Ser Cys Leu Gln Thr Arg Leu Glu Leu Tyr Lys Gln
50 5% 60
Gly Leu Glm Qly Ser Leu Thr Lys Leu Lys Gly Pro Leu Thr Met Met
65 _ 70 75 80
hla Ser His Tyr Lys Gln His Cys Pro Pro Thr Pre Glu Thr Ser Cys
B5 20 35
Ala Thr Gln Ile Ile Thr Phe Gln Ser Phe Lys Glu Asn Leu Lys Asp
100 105 110
Phe Leu Leu Val Ile Pro Phe Asp Cys Trp Glu Pro Val Gln Glu
115 129 125

<210> 51



8590 95 Thr Phe Gly Gly G1y Thr Lys Val Glu lle Lys 100 105
<210> 55 c211> 107 <212> PRT <213> artificial sequence
<220> <223> VL 5-306* V-version <400> 55 Asp lle Gin Met Thr
Gin Ser Pro Ser Ser Val Ser Ala Ser Val G1ly 15 10i5 Asp Arg
Val Thr lle Ala Cys Arg Ala Ser Gin Asn lle Arg Asn lle 20 25 30
Leu Asn Trp Tyr Gin Gin Arg Pr&#®ly Lys Ala Pro Gin Lou Len lle
35 40 45 Tyr Ala Ala Ser Asn Leu Gin Ser Giy Val Pro Ser Arg
.112hg Ser Gly 505560 Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
<21dle Asn Ser Leu Gin Pro 65 70 75 80 31131 Glu Asp Phe Ala Thr
<2L3pyrsFRoB §8 & Gin Ser Tyr Ser Met Pro Arg 85 90 95 Thr Phe
«s08slyssly Gly Thr Lys Val Glu lle Lys... 100 105 <210> 56 <211> 10

c212> PRT c213> artificial se e c2 0><2 R-H3 3077
Ala le’.f)(ﬁ %%Saré?io %er Pﬁe Ara%al %n Pro rp Glu %-é g:P
Arg

yr Phe Asp Tw 1510
Asn Alaz Ile Gln Glu Ala Arg

Leu Leu Asn Leu Ser Arg Asp Thr
20 25 k1]
Ala Ala Glu Ile Asn Giu Thr Vval Glu Val Val Ser Glu Met Phe Asp
38 40 45
Leu Gla @lu Pro Thr Cys Leu Gln Thr Arg Leu Olu Leu Tyr Lys Gla
50 55 60
Gly Leu Arg Gly Ser Leu Thr Lys Leu Lys Gly Pro Leu Thy Met Met
65 70 75 80
Ala Ser His Tyr Lys Gln His Cys Pro Pro Thr Pre Glu Thr Ser Cys
83 30 25
Ala Thr Gln Ile Ile Ile Phe Glu Ser Phe Lys Glu Asn Leu Lys Asp
100 105 110
Phe Leu Leu Val Ile Pro Phe Asp Cys Trp Glu Pro val Glan Gly
115 120 125

<210> 52

<211> 118

<212> PRT

<213» artificial seguence

«220>
«223> VH with CDR-H3 7Bl-502

400> 52
Glu val Gin Leu Leu Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
Ser val Lyg Val Ser Cys Lys Ala Phe Gly Tyr Pro Phe Thr Asp Tyr

Leu Leu His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Giu Trp Val
35 40 45
Gly Trp Leu Asn Pro Tyr Ser Gly Rsp Thr Asn Tyr Ala Gln Lys Phe
50 58 80
Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
€5 . 70 75 . BC
Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Rla Val Tyr Tyr Cys

Thr irg Thr Thr Leu Ile Ser Val Tyr Phe Asp Tyr Trp Gly Gln Gly
160 105 110
Thr Met Vval Thr Val Ser Ser
115

<21G> 53

<2ll> 119

<212> PRT

<213> artificial sequence

<220>
<223> VH with CDR-H3 3077

<400> 53

Glu Val Gln Leu Leu Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala



i
Ser val

Lys Val Ser Cys Lys
20

Leu Leuw His Trp Val Arg Gln

Gly Trp
50

65
Met Glu

35
Leu Asn Pro Tyr Ser
55,

Gln Gly RArg Val Thr Met Thr

70
Leu Ser Arg Leuw Arg
85

Thr Arg Ser Gly Leu Ile Ala

Thr Met

<210>
<21i>»
<2Z1Z»
<213>

<220
<223>

<4 00>
Glu Leu
1

Asp Arg
Leu Asn
Tyzr Ala

5¢

Ser Gly
&5

Glu Asp

Thr Phe

<210
<211y
<212>
«213>

<220>
<223>

<4 00>

Asp Ile
hAsp Arg
Lew Asn

Tyr Ala
50

Zer Gly

100
Val Thr val Ser Ser
118

54

107

BRT

artificial sequence

VL 5-306
54

Val Met Thr Gin Ser
5
Val Thr Ile Ala Cys
20
Trp Tyr Gin Gin Arg
35
2la Ser Asn Leu Gin
£S5
Ser Gly Thr Asp Phe
70
Phe Ala Thr Tyr Tyr
Bs
Gly Gly Gly Thr Lys
100

55
107
PRT
artificial secuence

Vi 5-306* V-version
55

Gln Met Thr CGln Ser
g
Val Thr Ile Ala Cys
20

Trp Tyr Gin CGln Arg
35

Alz Ser Asn Leu Gln

55
Ser Gly Thr Asp Phe
70

Rla Phe

25
Rla Pro
40

Gly Asp
Areg Asp
Ser Asp

Val Tyr
108

Pro Ser

Arg Ala
25

rro Gly

40

Ser Gly

Thr Leu
Cys Gin

Val Glu
105

Pro Ser

Arg Ala
25

Pro Gly

40

Ser Gly

Thr Leu

30/31

10
Gly

Gly

Thr

Thy

Asp
90
Phe

Ser
0

Ser
Lys
Val
Thr
Gin

o0
Ile

Ser
10

Ser
Lys
val

Thy

Tyr
Gln
Asn
Ser
75

Thr

Agp

Val
Gln
Ala
Pro
Ile
758

Ser

Lys

Val
Gln
Ala
Pro

Ile
75

Pro
Gly
Tyr
B0

Ile
Ala

Tyr

Ser
Asn
Pro
Ser

60
Asn

Sexr
Asn
Pro
Ser

60
Asn

Phe
Leu
45

bla

Ser

val

Try

Bla
Ile
Gln
45

hrg

Ser

Sexr

Ala
Ile
Gln
a5

Arg

Ser

Thr
30

Glu
Gln

Thr

Gly
110

Ser
A:g
Leu
Phe
Leu

Met

Ser
Arg
Leu
Fhe

Leu

15
AsSp

Trp
Lys
Rla

Tyr
95
Gln

Val
15

hsn
Leu
Ser

Gin

Pro
85

val
i5

Asn
Leu

Ser

Gln

Tyr
Val

Phe

80
Cys

Gly

Gly
Ile
Ile
Gly
Pro

80
Arg

Gly
Ile

Ile



31/31

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Tyr Ser Met Pro Arg
8BS 90 85
Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105

<23i0> 56
<2il> 10
<212> PRT

<21i3> artificial seguence

<220>
«223> CDR-H3 3077

<400> 56

Ser Gly Leu Ile Ala Val Tyr Phe Rsp Tyr
i 5 10



