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Anti M F antibodies FIELD OF THE | NVENTI ON The present
i nvention relates to nonocl onal anti bodi es and
wOoaniogeno bi ndi ng portions thereof that specif PCalEP008/011146

bind to the C-termnal or the center region of

macr ophage mgration inhibitory factor (MF). These

anti-MF anti bodi es and anti gen-bi ndi ng portions

thereof further inhibjahtinwreahtidodids ol ogi cal functi on.
invention also relates to isolated heavy and |i ght

F'EéPa@F THEDYSH 68N i ns derived fromanti-MF anti bodi es

Thea pFbsRHE rfehtiG rélateB| teCrabRScIGA QMtipgdiss!@idd antigen- bmdmg portlons
i mrunogl obul i ns.  The ;ﬁnt j nvent%on al so rel ates
ihe 1

thetgohdAoEPEICRGRITCY (A 15 SrEIHRI- RS dlegsregion of macfophage

migPAtRNTRGBRGr) Qé’dtorC(NTPP@hbb@ﬁﬁtl SAFRNtISdIEs AfEaetigen- blndmg portions
anti bodi es” and met hod of usin thes antl bodi es

theOiBaar, RO BImIHAAE: BRlORH TGCTRIE Tl Bvgdion 31sS felates to

isolgeadhdd rhﬁwd W@mww@hﬁﬂﬁem@ fbnoanti- WIIIF bhtn@icyes and
factor toklnelnltlal i sg| at ed

bas
NUCIRiH RCid mﬁﬁuiqst 9n<t NonAHE) {MPHECSIOWing, 3he cArgesh! fvention aiso

releﬁ%él”t@td Q’fzétlﬁﬁga '@gd&it@lmgf%nﬁﬁhlpoéﬂt%d%b Séﬂn%&é@tlda‘?(iﬁ}mposmons
- vid et ai.

coriTRinGe BB aRGRA £ AEBRORE! PP SieRe Sa0PtRE g apositons

forfHéQre@ﬂh@rﬁt'dfMlerelﬁ%ld'c%ndﬁoﬁ@t known, but it seens that
is a critical upstreamregulator of the innate and

acqw red i mmune response. The human M F cDNA was
packeresUND 1989 (Weiser et al. PNAS 1989 86, 7522-6),

and its genom c | ocalization vvas g% n;
Maquhaﬂ?em@f%im@d@h'%#ow F?ét%(?ﬂf"@éﬁéch@k eemlt y .3{] ased upon its
ab”W Ri |ﬂh|6|t@rﬁe M VitRd %Hbr@fmlgﬁaﬁ@n of mb2rdphli&es (Blbem réf &t 8tiBnce

|g: Y £ conserved Wt seguence hono
-quY 4CND

e L B ATy h R M oE S B sine

1gddqw8<fuse MnEtidtain the mizidiny} bf ea8ls iR RHEWS Ut aFeb@EYhAtMIF is a
any other protein. The three-dinensional structure of

C”“R/?'Ftiﬂsge%fﬁlr?%atﬁhq the Hg\at%?/ﬂ‘b%?%egl‘m'wf‘%ﬁsﬂ’i)s%or none.
The protein crystal lizes as a trinmer of identical
subunits. Each nononer. cont ai ns antj.parall el
Thesgmian M FORE wanionReR 190 TWERek ot aa P NAR L, B6. 7522-6), and
its %@bﬂn@i&;@@ﬁz\atl&hﬁlag Rpred t&&&oﬁ%s@ﬁé@?l Wﬁ@broﬁj\a@t of the MIF gene is
ta-strands that interact ﬁ‘b geta sheet
2 SRS PrORIE B TSI oF Groes ChA2 BYiDa TRS B Beaighy conserved
w.trr@ BedRInge hbhRIdgyREvEET RursdlE elcusal &, @mﬂaﬂwm@ NIF Hedw&arag0 —
barrel containing a solvent-accessible chann

96% [V vSF (Mﬁzhh S0 sighjtieant seayernse FpPEeagy to any ot?ler pro?em The

three-dimensional structure of MIF is unlike any other cytokine or pituitary hormone. The
protein crystallizes as a trimer of identical subunits. Each monomer contains two
antiparallel alpha-helices that pack against a four-stranded beta-sheet. The monomer
has an additional two beta-strands that interact with the beta-sheets of adjacent subunits
to form the interface between monomers. The three beta-sheets are arranged to form a
barrel containing a solvent-accessible channel that runs through the center of the protein
along a molecular three-fold axis (Sun et al. PNAS 1996, 93, 5191-5196).

It was reported that MIF secretion from macrophages was induced at very low
concentrations of glucocorticoid (Calandra et al. Nature 1995, 377, 68-71). However, as
a proinflammatory cytokine, MIF also counter-regulates the effects of glucocorticoids and
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along a nol ecular three-fold axis (Sun et al. PNAS
1996, 93, 5191-5196). It was reported that MF

WO03ergeéa2on from macr ophages was i nduced at veP¢TIEB2008/011146

concentrations of glucocorticoid (Calandra et al.
Nat ure 1995, 377, 68-71). However, as a
proi nfl ammatory cytokine, MF al so counter-regul ates

si J]gtegqrﬁeegéc??t%f cﬁloneQQ:?tg [;.h%é’%@c% ?ﬂféjﬁ{dr L RERFadtBETNF-a and

I nes sucC tunor necrosis
intefrigokio dL-TRIKBaugiret al r@rdrﬂaéa et 3002136 IBaRfRhus assuming & fole in

the&%{irﬁog%/ﬁgsggp %fl?rﬁg’a ﬁgnémmhn g@és%‘éw is2als PbifecdtP a Ntis%)%lated

enesi's I nune di seases.
with ﬁweaarswtrmfﬁmwhqm@seejamqn@canm cotpnt deacesr GUatinigret al. J Interferon

haue, and col on cancer (Nishihira et al.
Cyésxlﬁgterfggd(?;b@yt gﬁzl)]e Res. 2000, 20:751-62). MF is a

nmedi at or of many pat hol ogi ¢ conditions and thus

SRR ) P LSOOG B oy o

dis¢#eap inchdinginflaspiatery doywediiseaseS By meumatoiqd ARDE)S, (RA) acute

e R
caneon oayosaial injaict (M1 andtsepsidi es have been devel oped
agai nst reconbi nant human MF (Shim zu et al., FEBS

Lett. 1996; 381 , 199-202; Kawaguchi et al. J.
Polyelakac angi ohonote@el ag-MiP3amttpdiesndavei Heen edewgloped against

recﬁ@\b@agi WQI‘?'MlF i?ﬁﬁl %L?Qt L6ERd Bin. 96t 34 Fy ﬁilé%él??@m%uchl et

een sug Herapeutl c usé toin
al., INEeulgpcr Biodaawés B3 228232, @ndal eiser gt all fell alimmunadgE8s, 90, 167-
78)47, 39-51) reportedly used anti-MF antibodies to
protect animals from experinentally induced
gram negative and gram positive septic shock. Anti-MF

Antﬁnf\}lﬁ,l.—L ﬁ% edzes;’\ﬁ%(\ﬁe Egggggéﬁ%gtegﬁfo? tﬁ@%tlgfu &*}Srm%t HRIF- -t release

ne pro ock ‘and ot hée
Calandilaasmait, o(Uy Irdiageas €995, a7e 39- GSNY r@p@tﬂeﬁilyﬂfgsedi |aﬂtHMi§w1t|bodles to

ool SRR o e 5l P69 5T H L SRR soonc
sthkFAntI-leéauiltmbdm \sémvamggestad aara nmahnmﬁtebraplyao mduetde cytokine
: f I
profifetef BrpnioBl aha Mk e BT 21236 Baliis 'sﬁ'oik
Some of the described anti-MF antibodies (I11.
oKl b LS S S e
whidin sehtmiee trnzebubk»g@abéctpmepfavnﬁwg doufgibeagtfommi it yan animal model that

the%éémoegg ﬁ%ﬁ’vetd nM MIF'kénh(_}@EH g?ggij arbeWg &5\ e%gt IM‘[III:G Qgélﬁleﬁ’?gf
endotoxin mduced shock Some of the described anti-MIF antibodies (111.D.9, XIV.14.3

and XIV.15.5) were used in the present invention for comparative experiments.

US 2003/0235584 discloses methods of preparing high affinity antibodies to MIF in
animals in which the MIF gene has been homozygously knocked-out.

Glycosylation-inhibiting factor (GIF) is a protein described by Galat et al. (Eur. J.
Biochem. 1994, 224, 417-21). MIF and GIF are now recognized to be identical. Watarai
et al. (PNAS 2000, 97, 13251-6) described polyclonal antibodies binding to different GIF
epitopes to identify the biochemical nature of the posttranslational modification of GIF in
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G ycosyl ation-inhibiting factor (G F) is a protein
described by Galat et al. (Eur. J. Biochem 1994, 224,
WO020a0p/084%0 M F and G F are now recogni zed to b®&CT/EP2008/011146

identical. Watarai et al. (PNAS 2000, 97, 13251-6)
descri bed pol ycl onal anti bodies binding to different
G F epitopes to identify the biochem cal nature of the

ro QAR 5,1 Ok 2B 3438y LB B eren

corfibrmationalrisoformstin fviter. Emie t;zméfosasraen acats bysafearices madification of a

. vitro.. One cur s chemi .

singlg bR FIRE S copRirmedEEaldh Bat R Prggonal changes

wititih &g G proteth And eltanges lite ditdodical 6owtion.mat i onal changes
within the GF protein and changes its bi ol ogi cal
function. Gven the conplexity of involvenent of MF

Givien tN@Cérﬁplemjli cf easberamt of MtF itatarions diteades dnurlatidationaff the
epi t ecifi.c anti t|b0|es

rungist SRS Shasie AR FicRMen AN HELes R ke EnglEP apBlogones i

highllyeleewe&xe srtr@raon@eeréré oxisis[a fexpdos@eivptispeaifit antvMIF antibodies,

ant i es it.hu E.bial gai ca
whigflineiichirean U 60i00la| fbcrt B hedieuBeah seBien anousppaons
metadyedifoy M F. SUMVARY OF THE | NVENTI ON The present
invention relates to antibodi es and anti gen- bi ndi ng
portions thereof that specifically bind to the

SUBMARYORTHBINVERTIEMt er regi on of nacrophage

m gratji.on i.nhiRQitor ctor F)... The invent |
Td bEsRPYRoED e o a ks aantige B el i tngyeor that
spdchiiealy bind tdibdiG erminahot thgeentar netjiorgofroadropimesyet higratioh inhibitory

faCE)SWI as to vectors conprising such a nucleic acid
h & host cells conprising such a vector, as well as

to nethods for reconbi nant pr oducti on of pol ypeptides

g SFERE fR Rl B PP i sl cndlY Lty YiBocies or
antgehibidirtg portiooitigreof, sanwelidd tgemctmimcbmgismg $uchra nucleic acid and
to ReBFR CopAR B CRE OB SoeBLead meRs 8RBy producton
of gohgeptidast ércodgeby Aucldibacidmeletules al so rel ates to the

use of an anti-MF antibody or an antigen-bi ndi ng

portion thereof, in the manufacture of a nedi canent
Thé anvdnlien talsatrolatds ¢ pharmacdutigalc ebmplostzasesormpidingsan anti-MIF

ant@og{ssggr? tgr%&/ﬁﬁ\%m (ﬁﬁgmgﬁ%qﬁ&e iﬁe Bh r]:gfag; Et'tlc\é?gomposmon may also
coradgih iphMnkacanticalio digceptalsle tagien obothdi thgragpeutic agertther eof

for use in treating i nmunol ogi cal di seases such as

i nfl ammat ory di seases and
The invention also relates to the use of an anti-MIF antibody or an antigen-binding

portion thereof, in the manufacture of a medicament for the treatment of immunological
diseases such as inflammatory diseases and hyperproliferative disorders.

The invention further relates to an anti-MIF antibody or antigen-binding portion thereof,
for use in treating immunological diseases such as inflammatory diseases and

hyperproliferative disorders.
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hyperproliferative disorders. The invention al so

relates to nethods for treating a variety of
woipmpae20gi cal di seases and conditions, such BET/EP2008/011146

i nfl ammat ory di seases and hyperproliferative disorders

with an effective anobunt of an anti-MF antibody, or

an antigen binding portion thereof. The invention also

relates to di agnostic nethods. The anti-MF anti

Thep IVaRANGRABIHAIAGOHBRDGN KHEaBH 2 i1 1obE 0L SROTH00Ca! diseases

andl&srRftond/] ﬁjdhnaéllnlﬂb@\h%ﬁailse%@%bﬁd hyb@rprdﬁf@@ﬁue&ﬂlsorders with an
further relates to a process for the |(?ent|f| caﬁl o(%l
P%O%‘ RS

effeghve,ampuni gt aam%&m@a% 108 3B ANYIGHY YR

and i nducing a beneficial effect in an ani nal m)del

BRI EF DESCRI PTI ON OF THE DRAW NGS c{'y
ThenvRBtam ARoS ERIEn (e CAONORE MRS AR AU M BoddlgpbAntioen-
bm@ﬁg bBﬁloH YHERkBofddhni bd\ifedan ek eMmIPh d hislobitdpsimge. Fi g.

2: " shows the am no acid sequence of the heavy chain

vari abl e region of the human anti-MF anti body of the

The fh\OSHﬁdrmertﬁblgreléies 38%\/\&0&&% %éﬁﬁhmﬂo@@d ahtaﬁm MIF antibody
transl ati on of ght chain variable reg

capaieent 'wmnmwvw'ﬂ%@. 18AUGH 3 RRNGTHALFHacH T 87 @n'm&' model.

shows the DNA sequence and its translation of the
chain variable regi on of human anti-MF

BR%@%@@R&T'@N PR HMPBAYIDYSFi g. 5 Conpetition

Flgei(noéﬁdvﬁetﬂb é?ﬁm%’bld@edu'ehc@of’tf@glﬁjhﬂﬁhalﬁ vafaabIe akgion of the human
ant i body and anti- MF antibody Bax94. A clear

a”thle%rﬂtleﬁbﬁf INYEOfigRsi ng amounts of anti body Bax94

can be observed. Fig. 6: Antibody Bax94 (dotted Ilne)
~and anti body,Baxl_52 dashed |In%% showed | ncrease
Flgs%sranowgﬂh%ﬁaﬂ%ﬁfagiés venae qf dheid thﬁ'w?é'aal@rfe@mqf tge human

antamp‘%tub@seyie# theqiieatiedl Wi th a control antibody (C3).
Fig. 7. Dfferential binding of antibody Bax94 to

active MF and non-active MF. Antibody Bax94 bi nds

FigagtdneushhE DNIV\ deflidrRetaralitsStardspitiahlof tRgHaBain variable region of
non-active-M F_does not bind. Fig. 8: Table

hurgmharit- M ﬁ@tltqqqhe\ﬁ, Qe Vet i es of human anti-M F

anti bodies.Fig. 9: Pro-apoptotic effects of anti-MF
_antibodies in a cell based as | ar spase
Fig 413eBB TS AGLRAPNER AN it Mgl IR HeaM R TERTABBcpoion o
hurhdrBaHITRINt afoddes i &Rl insentpsays are done in triplicate

and data are presented as nmean SD. Fig. 10:

Anti | nvasi ve effects of anti-MF anti bodi es. The
Figl $1\Govhs81iti6h ekiSeritndHit@$ idiriRe 111.D.9 against a control antibody (C3) and anti-

MIF antibody Bax94. A clear competition by increasing amounts of antibody Bax94 can

be observed.

Fig. 6: Antibody Bax94 (dotted line) and antibody Bax152 (dashed line) showed
increased survival and delayed time to death in the peritonitis animal model compared
with a control antibody (C3).

Fig. 7: Differential binding of antibody Bax94 to active MIF and non-active MIF. Antibody
Bax94 binds active MIF in a direct ELISA format, whereas non-active-MIF does not bind.

Fig. 8: Table summarizing in-vitro properties of human anti-MIF antibodies.
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cancer cells through pores of matrigel - coated

Transwel | (tnm) inserts is exam ned. The nunber of
woimsadedocel | s per visual field are counted (RCTESIWOSPYI146

at 400 fold magnification). Data are presented as nean

SD from 3-10 visual field counts and significant

di fferences are shown. DETAI LED DESCRI PTI ON OF THE

I NVENTI ON Definitions and General Techni ques Unl ess

ot herwi se defined herein, scientific and technica

Fig! ®P¥S- w&g@nc Bff6AS BESILI-MIF #htitodiceen preets baged avsentCainlar

shal | ve t ni ngs t hat
casgge RASIEHAT CBRRSRA Ay 31 SHOPh el AT e et A ¥E -3 cets.
Assré?fmm:dj@ieuherspupat@dandrda@@armtasmw\m meaardSD.echni ques
cell and tissue culture, nolecul ar biol ogy,

i mmunol ogy, m crobi ol ogy, genetics and protein and

Fig"@ | sitiGnasive ecff@em (ﬁfahy-l\wl Esmfibbuiet. Tee emras@he)f Plaes prosudte
known and commonl s _and

canc Bt SIS PORRGY FRBESHEORRY SFATISHRIY SBEn By SRet. The
nurﬁl@ér{dﬁ h’rWﬁd?@Qél@rrﬁlir ﬂguémélfcg@r\gﬁm)hh@ﬂé(hndmédmﬂat xvieo foldénovvn
in e art and as described i 0
magpicgpbaAd oo mreiates enae S BorFiaYHa B dfmand
sighifié:pr giffetdncbdarepstment speci fication unl ess otherw se
i ndi cated. See, e.g., Sanbrook et al., Mol ecular

Coning: A Laboratory Manual , 2d ed. " Col d Spri ng

DEmmWDEsoﬂumlmWOPmﬁtNmno&ori ng Har bor, N.Y.
Current Protocols in

1989) and Aus et al.,
Defﬁ%@%lﬂngre%]eﬁlgbﬁkn'@%%ne Publ i shi ng Associ at es
Unl(ﬁ/%ﬁaﬁﬂemn%;djghl@éd ﬁéVe&ﬂl_g:cigaﬂfﬁ:L&ﬁbd 'td@ﬂdicelstem‘}s uabpirat@mection with
n
theg&q%%mp@rptmgr klhoge r\frgggénlns%%éﬁa%pé SB%(%;?tgad by those of
ordMaheigrillbyh rted edrenG%neraM/Fnoﬁfen lﬁmwpﬁagemmcgn@édtuon with, and
|nh|b|t§%/?"fao(§ refErstoth ro{eln

VRGN 56 IR (est rulig: e AHRS Bt P Ugo0y, Tricrobiology,
gerielﬂéé 0 ST arrﬁsme acidsipefiisthyl gvesaabaj herein are those well known

count S{“r eq ul at t?]g .ﬁ'ﬁ?{ﬁ?ﬁo”%}@ %! 'ﬁUf(%Q\f,: tEéplE#jS%{“ invention are

gerférrall’yf%éﬁoﬁlmfégSai:bérfdln’gJﬂiJCdSnveF?ﬂéi'ﬂaT%ethmwell knbWe in the art and as
ric formis en

ces5Tbeq § \isua @Bhe L 580 THofe amen SR pronel fr e Sscussed
thrétigBavtome oﬂésdnhepdad‘iﬂldaltlah ulkkhiotiirwise iriditdted.adem e.g., Sambrook et

i ncl udes "G F" 0 i on- | h| b| t acto
o SleLSER s ASBEO) b, B 08 S et faporaon
Pregdimigeld lmulrlﬁb Hﬂmm NOﬂC(mgpfanM Eusmt&nta ai t h:unbet Protocols in
termn [ aol end h th
molsciB pRReY NGIRPI. (anieRBuaapHodctey ) (1808), “BAE Mol G Lane
Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y. (1990), which are incorporated herein by reference.

“MIF” or “macrophage migration inhibitory factor” refers to the protein, which is known as
a critical mediator in the immune and inflammatory response, especially as a
counterregulator of glucocorticoids. MIF includes mammalian MIF, specifically human
MIF (Swiss-Prot primary accession number: P14174), wherein the monomeric form is
encoded as a 115 amino acid protein but is produced as a 114 amino acid protein due to
cleavage of the initial Methionine. “MIF” also includes “GIF” (glycosylation-inhibiting
factor) and other forms of MIF such as fusion proteins of MIF. The numbering of the
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The term "active MF" refers to naturally occurring
conformati onal isofornms of MF, which are relevant for
WOi20/08692D ogi cal function. Active MF incl udesPCE@EP0R/H11146
that can be observed on the surface of cells (such as
THP1 or the like). Active MF also includes MF

i sofornms that occur in serumof mammal s after

chal l.en it h bacter| An_" y Yo fers. :
amigeles OO bally Y8R i e SRR ealBL i ok hgfhos win e
C-teomipat/dsnimé (dmihbacidmtidxt anti body for specific

bi ndi ng. See general ly, Fundanental |nmmunol ogy, Ch. 7

(Paul, W, ed., 2nd ed. Raven Press, N Y. (1989))
The temtdaptiveatied réfgrs tefratealyedccuilring doafarmationdh Gdjorms of MIF, which

aregPeyiiians SenowaERuuir B ATRE AL hELs RYRIrE e Be dhserved
on prherdurfaog obtelsnsactt adDHP 1 foetrer like).cAdtime MIF afsoriecludes MIF isoforms
el BEYTRT P BP0 Pl S g, 2111 o

Ant i genbi ndi ng portions nay be produced by reconbi nant

1 ' . ' hem.cal cl
An P AORORY oiRoTE a0 MGk B G o RalRarv g HoRRIAG: Bompetes
withi-athe inftadd’ antibéa@ybtor Zpetific ba';umg:cﬁqel gerenally :Huy:darz]mgntal Immunology,
I e-
on oS 2% 2BR R rehRret e Fsdm AROhPiadblcotgregos). The
termodntipegy iinbhsdeishgénetioaltyaempiaderee dsimsaspor Bis ariroéricanr humanized
an@gﬁj body that is sufficient to confer specific antigen
|

'8an to the pol ypeptide. From N-term nus to
C-termnus, both the mature |ight and heavy chain

vari abl e dommi,.ns ¢ yise the reaions, FRL
g R s HRS SRR, R Ao B RS e i o B pgmgs of an
antdouy hdioretsic hhel adityntd spedificaty dirdltoc en vdrtiben He.g., MIF). Antigen-
. definitiaons of Kabat equences._ of [ hs of :
oin e RBIo68 Ry ¢ FRTsee S5 AeR DAL AR ueon gy pagymati or
cheBatdleddavagitiof (rt8&7asmtiddiE89 WnfigerChotimgapetionslincidde Fab, Fab',
F(a%ﬁ% iﬁvgl %lkfh.cé%%}mgoLt%ritgéﬁjfegrSY%{h%gr%pgég@é%@) ?rlagﬁwlehts, single-chain
antibotiieg éscHy), rotiimericomtibodies t digbetids arahpdiypapéides titat zadaiorat least a
Inked_to ot h funct j.on ul v 0.0 200 .
porliub e e PRy dhal) 14" bR BRL AP eoFFdt  Soddfic) gayy biting to the
polyreptigenFroo Mitemginuer toi Grietnieus dfotlc dhe beathitenghtosrad hgavy chain
| ipked t.0 qne or re oth I L
vergble oS Sapfin Y Bolthe PR Rt s Etiit B gna Fra
Thelasdigriyent i atdihe atidblte eagiedbmain isyit accordenaeyeithh theadefinitions of
hagmaceut | cal t ol L i nki . e
i SRRHES S AR PPlodd AU TR ey wean
Bethbsrlay did.a1087 amd 1a913)t Gitothia et. al. J. Mol. Biol. 196:901-917 (1987), or
Chothia et al., Nature 342:878-883 (1989). An antibody or antigen-binding portion thereof
can be derivatized or linked to another functional molecule (e.g., another peptide or
protein). For example, an antibody or antigen- binding portion thereof can be functionally
linked to one or more other molecular entities, such as another antibody (e.g., a
bispecific antibody or a diabody), a detectable agent, a cytotoxic agent, a pharmaceutical

agent, and/or a linking molecule.

The term “human antibody” refers to any antibody in which the variable and constant

domain sequences are human sequences. The term encompasses antibodies with
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domai n sequences are human sequences. The term

enconpasses anti bodi es wi t hsequences derived from
wonuwaegenes, but whi ch have been changed, e. BCTHEB2008/011146

decr ease possi bl e i mmunogenicity, increase affinity,

elimnate cysteines that m ght cause undesirable

folding, etc. The term enconpasses such antibodies

produc I I
seqU de% &e(nlvg(g grgﬁf’n r}ﬁ%ﬁq g%g%gl tbgrg plpgﬁr%&e Cb%en%ha%\%oc R dpt@ bcrease
possbremlmlnurmgemelty aimcrazsdy ‘affingy.e re§minaté neysteiggsoldbati meight cause

j gl.okul i n_ghai r er ( ;
undelRAIED S "o SRS o | LTRSS T B (BB produced
recambingety- ibinodihugnamocetis owkich mighttimpad igkyspsylationotet tpitehohhuman
e“?equences derived from a non-human i nmmunogl obul in. The

‘erm"chinmeric antibody" refers to an anti body that

corrpri ses regi ons fromtwo or nore different species.

The r m ng " " e
el e a8 A BT g ok BBLAS Hnmunogiobui ghain or
fragnmerasr trmneofg(enerb iaadivad-abo IFabo i (alier feagmeriat otetbebeetigen- blndmg
po ogn%”targ 'g%gbogfgsﬁf SURED bgo&a%g"rsaegu@%égf’po%f%%@g G $HCtbn-human
imntrogiobllin. refers to the equilibriumdissociation

constant of a Fab portion of a particular anti body

with the respective antigen. The ternms "center region”
Theamdm"‘ﬂritr@rrim amiibodyE giefend tofin MnEbodf that tomptigesr kegiona frsfm two or

F rising am no acids 35-68 and 86-1 15,

mots &@é}gmwggggpme term "epitope"” includes any protein

det erm nant capabl e of specific binding to an

i | | i ] . i i s}
e BT IR el 7 ERi P2 Bhupe ARG priir Brcor refers to an
antibody acan gnigepibigdng porioh ¢tereefstheiutds keenddgdiied aadisalgcted from
i ds. ' ; : ' h
an &3 pdTbg SRR pndbe EHEL IGBR A Brah TeettRel e &7
characteristics, as well as specific charge

The Eﬁqgaﬁ%ﬁeg@? ré %3 thg h aeLﬁI%?iU{nr }ggg&@gt onr S&%rt LG & %Cégﬁi‘c\)n of a

e capab ansp or her "nucl
pariéailat anbbody with the rbamctie@antigermked In some enbodi nent s,
the vector is a plasmd, i.e., a circular double

stranded DNA | oop into which additional DNA segnents
Thermymb écériterategibnTlradt “Erterminels teginel’ [0t MIEfrefes to thearagign of human

MIF &o'?r?prrs%aaﬁ{ﬁnb %c%?%%ﬁ%eano%é) 1 pAycs, Ayl §EONbi nant

f ot cing an éxpression vector. The
term "reconbi nant cell Irne refers to

The term "epitope" includes any protein determinant capable of specific binding to an
immunoglobulin or an antibody fragment. Epitopic determinants usually consist of
chemically active surface groupings of molecules such as exposed amino acids,
aminosugars, or other carbohydrate side chains and usually have specific three-
dimensional structural characteristics, as well as specific charge characteristics.

The term “vector” refers to a nucleic acid molecule capable of transporting another
nucleic acid to which it has been linked. In some embodiments, the vector is a plasmid,
i.e., a circular double stranded DNA loop into which additional DNA segments may be

ligated.
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a cell Iine into which a reconbi nant expression vector

has been introduced. It should be understood that
wO20@@8620 nant cell |ine" nmeans not only the pRETEC208/011146

subject cell line but also the progeny of such a cel

i ne. Because certain nodifications may occur in

succeedi ng generations due to either nutation or

oy T RRE POl elelrd Bo i ep Al LY eifluog 'rgcombinant
proien}:?ftﬁi_émirqldublmgrart %)@rr]msupev peveatort Tiee tezmrréqopyumanit n_ahhtir;e”, refers to
1ine:. ed herein. y
2 g g i Facd 3 P E PR EARP o JeS ol ngS BEPRBRRALEE W dhoud be
undd'rsiqn?f mbb‘:‘remmantmaﬂii\efggeammdnhmy mleit@rticaum subj_ect cell line but
{1 funga nt,s, | oni . g .
ais, g 0K BE ST i BT HEE: BB SP B B BlirfioRs' Ay ocour i
succestiay !daalnerathlém idle Ifoféeim:ebodiétaﬁoﬂ roroeavieamipuatitateinfiuertdes, such
nvent el a S e n ,
ol PS5 R AR ERELyBT b L8 B o
scopé ptithedetin&recdriginantroall liog” dshesedeéeran. r egi on of human
M F and further inhibit human M F bi ol ogi cal function.

In some enbodi nents the nonocl onal anti bodi es, are
Thehterraripmarmactativally acdepitaire earriet”refer&r argndotialireoivents, hiispersion

nmonocl.onal _anti bodj es, .are h | ze 0C . -
medfgt BerdPes oM re B B EndH B s B R & Ehsoregion detaying
agehtye aadthe IMeRhatrare pbykiologinaltyl coespatible. ami no aci d

sequence that is the same as the am no acid sequence

of the VLof antibody Bax8 (SEQ ID NGO 1), anti body
AntBAHB AntiBaQidsD NO 2), anti body Bax74 (SEQ ID NO 3),

anti hody Bax94.(SEQ | D ., 4 f]
in QA B il 2R o AR SborR dibpgleSorahien
bindicg dortiens thecanf wihictn spexsfic@By Bind po &fecC-ddyimind 094 sempnéat cegion of

ho said amn id . . .
ol S e R RAn b Ra T ion, ¥ B emoodiments the
mosaipranaetidodizs) atechuoesyi monogiora abtitodEBRIN ¢tbet ¢rebeiments the

th CPR%.of.an ne_ of i ti i In sone
mo%qpic%p& %H’Pgtest rgor'lﬁan,wze hrggrﬁ&cl) ”af %@‘bﬁ)ﬁ{els._ M F anti body

conprises at least the light chain CDRL , CDR2 or CDR3

of the amn i e n iLn..Ei gur . S -
i B E= S5k TR SO bR ofchaed Besfiio coi
seqsengecthakis die $dree aathedhpoduithsayueMtd ofdhe ¥ bi adithpdBBa88 (SEQ

EQ | D. S i Bax69. . .

D §Oi T petrony Bokes BTl Moo Hasteady Bkt Mag B Nouay anpooy
Bax9@,(SEQ)ID M@t 4)bactjoddsnBEx252 (SEQ ID NO: 5), antibody BaxA10 (SEQ ID
NO: 6), or an amino acid sequence which has 85 %, preferably 90% sequence homology
to said amino acid sequences. In some embodiments, the light chain comprises the
amino acid sequence from the beginning of the CDR1 to the end of the CDR3 of any one
of said antibodies. In some embodiments, the light chain of the anti-MIF antibody
comprises at least the light chain CDR1, CDR2 or CDR3 of the amino acid sequences

shown in Figure 1.

In some embodiments, the heavy chain comprises an amino acid sequence of the
variable domain (Vy) of antibody Bax8 (SEQ ID NO: 7), antibody Bax69 (SEQ ID NO: 8),
antibody Bax74 (SEQ ID NO: 9), antibody Bax94 (SEQ ID NO: 10), antibody Bax152
(SEQ ID NO: 12), antibody BaxA10 (SEQ ID NO: 12), or an amino acid sequence which
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(SEQ ID NGO 12), antibody BaxAlO (SEQ ID NGO 12), or

an am no acid sequence whichhas 85 % preferably 90%
wogzewséree honol ogy to said ami no aci d sequenc®€T/EP2008/011146

some enbodi nents, the heavy chain conprises the am no

aci d sequence fromthe beginning of the CDRL to the

end of the CDR3 of any one of sai d anti bodies. In sone

di .
nas; g PTG S0k setite RRRPoS o bld it adfiipiN B K some
embcﬁdimleetga}henmaaxz bhlaueeqmgsﬁtth?blwmo | acid ﬁemmn ieztron(F]hastxeginning
C , -
o R E RS 65 Boder PRI SrARLOT e B LBt b bl
embodimeoidy the reavaohain F Fheamml-Mthantllbady &I:mnptisﬁbgaﬁdeaahthlegﬂaavy
| . n

chai b ehRe hGrta afeendAe P shadence sl Hawed an

I%S , g@&2, IthB or_IgG4 sUbCl?ﬁZr Inbgltger 4G or

odi fment. s Yy is ei su Ss
C'ﬁ%@i‘ %ci?#e?gjgﬂﬁ'%k%ﬁ%s@sﬁ%e antibody is sugcl ass
Thé gr@ﬂ:\/llﬁ antiboite oéﬂieodi/ermlbhssst dra]dn solagﬁélmammdmdiynﬁztnEyaThe anti-MIF
e n c e _serine rin :

antpfigreh a0 s Cr BRR A oA A1 EpepEe Pistosre.
emB@dimedisngie)antutME A0S0y lstarslg@wmioe ahmgGhdgEe, lg&giwng@
sub(:%rﬁé alp ogr?e%?nbo%néqtmhﬁ ant lb é%glgygesgt%ﬁgscsilgqur?ﬁ%4 In other
emﬁmumeptssthammgm;z.e@ubgtamtgmmrFs'ome émddmmntmthecbgm antibody
nasherdearaeon el GeRe etk (AR, bieehiha it Kapay numoering
sch%p@gtd prothd. YAcbbrithdig 1%&12}?8(;3&5nugmqspmmnm Fc osrgu'immfrigG4
e B By b st i Ran TRt daranelBF REL ol ooa. o0,

108-008)he regi ons spanning fromam no acids 50 to 68, or
86 to 102, respectively, and inhibit human MF
bi ol ogi cal function. In other enbodi nents, the

MiF BpitopeésoRecagriizet by AnairMiF Ahfibadies bodi es, whi ch

speci ficall bndtoactlve MF .a rt
i SRR sl e 1 Sk AERRE &bl inaing
porﬁ@rtsi tvierebt fhat spaviiEhnabiad e thectegibhs weanning figsrh siniigd acuds 35-68 or
nd that anti-MF anti bodies of the invention ha

8611 ﬂé oé aepan Mifgrespegivelyy Prferablinti WQMH:n%““WPSéR?F'BGﬁW bind
to tll1é Peg:%n% épﬁnﬁh@@lﬂoﬂgaﬁn‘é‘?ﬁcﬁﬁ 34 folsshenggoMadz, re@%@@tﬁie'l;ﬁ bAB inhibit

can be determ ned as described in Exanple
hungan Ml'%E'PW@'CAfM‘ﬁﬁ'QW of Anti-MF Antibodies to Human
M F

In other embodiments, the invention relates to anti-MIF antibodies, which specifically
bind to active MIF and further inhibit human MIF biological function. In some

embodiments, active MIF is membrane-bound.

It was surprisingly found that anti-MIF antibodies of the invention had the surprising
property of competing anti-MIF antibody 1ll.D.9 in binding studies with human MIF.
Competition of 111.D.9 can be determined as described in Example 5.

Binding Affinity of Anti-MIF Antibodies to Human MIF
The invention relates to anti-MIF antibodies or antigen-binding portions thereof, which
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The invention relates to anti-MF anti bodi es or

anti gen-bi ndi ng portions thereof, whichbind to human
WORP/ 086020 a KDof 5x10 7Mor | ess. I n other enPOHWERZIBAOI1146

the anti bodies bind to human MF with a K of 5¢c10~-8 M

or less, 5¢10 9M or | ess, or 5x10~10 Mor |ess. The

bi nding affinity of anti-MF anti bodi es or

. tigen- pindi S]A N r eof . c S
oini B bR A B Aot e R S TP i biRel BB e B lfbocies
binéfd humary MiFowite aaGf &xtam Mer lass Swui @d Mogr Isss, foade10™'°M or less.

pl asnon resonance (Bl ACORE). Exanple 10 exenplifies a
net hod for determning affinity constants of anti-MF

Theabbihdibg dffiaity biyari-MECREitoeEs o laotigen-bindisg wertienb dwhred e Spman
he .inventi.on, further relates.to i-MFE ant.i.hodi
wirEh e YeBinRek P kGREh iR ief Tk S tBg! Smple can
be mehswed bl Buraddplasridofesbasisce (BIACOBELNEantlé U0 ekemnplifies a
inhibit human M.F. function biol gg cal functi
melb BT st ety SISy ohn -, fdlbghs By ERCORE tecnnoiogy.
anti gen-bi ndi ng portions thereof bind active MF with '
a KD of |ess than 50nM . Praoduct.i opn of. i - . .
In SR ety 8 o 1A e ot A bhlien gr antioen-
binqliag porinas theesas olhielc biokdo agtiteoMiFheitpa &sentess thesri00oM and
,_he. prepar by ..nma net hods.. known to the .
rordg i RORER M e B8 Beyoti RuSTTA o bR ehitbgBRiig dreygre-me
antibbbieanr astigeh-Emtindpotyions thgresibid dotivd BiEmith fadkgeftlessahan
SOH&;age display libraries may be utilized, e.g. scFv or
b fragnents libraries or the like. A phage display
library is screened for antibody fragnents with

desj.red aff.init] fpr certain MF epitopes and the
Progif ?Pc?fﬁ'ﬁ{"é\ﬁl:l:Ane‘fbsoq‘}%%overed fromthe appropriate
Aniivitfhantibloties @n aatgdn-biading podone theyeofercadidivg tarite present invention

ma PP AR PR ALY P YR (IO BT et REVET 1 Y ghofuch as
scrée?rmgrj]bii gh;arr]gtdl di?ghy gigd?rief/lrcgga;r?igbdy fapated. D'ﬁ;'eeer:ﬁfbimﬂts yof phage
. . . - C . .
sy eats By 5 R, ot upl L iagries dBEhl Fl ike. A phage
dis;{!ﬁfiﬁmﬁ& ismerﬁg!fbgar_}w?/mmﬁmnwﬁh dh’birdrztbdﬁiln'cb'rbs W‘;(d:e‘l'giin MIF
. - . u . S, R
epififes & e Rl maliL8 eSO g Sait BoudBieh o Bgpecutive
roumrmte é;fg@ne!oég;rg\gine:r?io?eengmﬁ?rahm, eotibedycioagherg dao behisolated with an
Bt kOB ot S ok BriESl ShehL Mg el Hogea. e
affinigaif an ideadifiaed Bhti-NBF fragmme hihazshsbeofurthercentianoedhby gffinity maturation.
produci ng a pol ypepti de encoded by the nucleic acid

nol ecul e.
Nucleic Acids, Vectors, Host Cells, and Recombinant Methods of Making anti-MIF

Antibodies

The invention further relates to nucleic acid molecules encoding anti-MIF antibodies or
antigen-binding portions thereof according to the present invention, as well as to vectors
comprising such nucleic acid and to host cells comprising such a vector, as well as to
methods of recombinantly producing a polypeptide encoded by the nucleic acid

molecule.

In some embodiments, the DNA sequence encoding the V, region of the anti-MIF
antibody comprises the nucleotide sequence that is the same as the sequence of the V_

10
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In sone enbodi nents, the DNA sequence encoding the VL
region of the anti-MF anti body conprises the
wonuwleed de sequence that is the sane as the BEHEER®HE011146
of the VLof antibody Bax8 (SEQ ID NO 13), anti body
Bax69 (SEQ I D NO 14), antibody Bax74 (SEQ I D NO 15),
anti body Bax94 (SEQ I D NO 16), anti body Bax152 (SEQ ID

o o b B R AR e B A s

(SEXR (U BIAE d 5)) anbibayyBdx9448FQaD 8@i16), rantibedyt Bablet 52§EQIDESO: 17),

ln.same i <ot he DNA seguence encodi ng t.he, V °
antiggy AT FH NG ek 3 sb By Snie SRERRE WA nales o,
prefeighie 00 Yseqaentenarolbhpto ary df Baidsarieotide tbgueneasience

of the VH of antibody Bax8 (SEQ ID NGO 19), anti body

Bax69 (SEQ I D NO 20), antibody Bax74 (SEQ ID NO 21),

In sdfid émdqrd@aw%th(ﬁﬂ@ b&q@d@ce%ﬁ}codimtﬁebﬂdsegwﬂib f}rﬁEQlF
BaxAl O LD NO 24) as shown

antfaEPymaTSds: 8 DRI Ao B 25t Saciir of the Vi

of HPoGBMWBYSED mmbogsa) tantibody BEx694SHQDANI@020)dantibody Bax74

(SERTHRRE B b Mo rsd RE B ity e iig, B - 29,

antbody BbeAge(&Ecalm OIO: @¥4) Bie v InafFigy 4Dbia byquemeliitich has 85 %,
S T e T

expreSS|on vectors. In sone enbodi nents, the vector is

o sl ion i e VF B Boiatecifo 1 b ARRTTMEAIEY indRoe any
methbe fuem@(geremlablcﬁ rafo&mmagmﬂmmw rggpbltlccam@loeerlng, a.ghoit reverse
t uce . cte vect
varfsgipting o VA pBot BRI of OrBiang SR I exb BB mgetors
In seanarehibadinvets,anhs)vectan iotahdral erbiodi wesrtisn, addittonae ONFY segments
an _vecto

. 0., .hon- . ca e
may HelgaPE A Prre (b GENGRe bRl ShyBbSdmRnE, s, vector capable o
autbrﬁttm@d;wépilloaitldmtmat Himstl“uwtmmeWhicharidtrbdnmeelbﬁe g., bacterial vectors
havirfgf E%étge/rg%?(le)ronrgﬁ\?n ertegg%glspgoré g%?ogf nll]adminﬁf)an vectors). In other
emBO’dImEB'SL the walctayge.gs ron-epliontal hieeymalies wotoral canebeyintegrated into
the. dﬁggﬁﬁb?fﬁ%ﬁpst ggglﬁ Lgioi" @1 gtrécgi]:c)ﬁ:irt%qptgﬁwogf h%ll,;;a’n%sthereby replicated
aloti@xythethei loost vigtiooTes "Nloredwdr| chbh&inavdctdre direscapablebef directing the
ex g{fgw%céfd%%qglvg ich &Ees/gqr;]r\éec?ptgl %lve,y %ﬁgé lzc%{go?r%fér%ta% referred to
herédiarasvedciowdijant exprestian yadtors” (e singlg . “eXiressors eepti@nt es
t hat encode the anti body can be provided with

regul atory sequences that regulate the replication,
AnteMffF astﬂjodmsamd/bmrprseme&t byome&mooh doneeftostl @réssiohhestors, such

as %ggsné’ﬂtor rgr é?/zg?ﬁg% régllrl perfnpartlvesri of %ﬁarye{lc(:) r\yg{ttgrs Those

sequences that encode the antibody can be provided with regulatory sequences that

regulate the replication, expression and/or secretion from the host cell. These regulatory
sequences comprise, for instance, promoters (e.g., CMV or SV40) and signal
sequences. The expression vectors can also comprise selection and amplification
markers, such as the dihydrofolate reductase gene (DHFR), hygromycin-B-
phosphotransferase, and thymidine-kinase. The components of the vectors used, such
as selection markers, replicons, enhancers, can either be commercially obtained or

prepared by means of conventional methods. The vectors can be constructed for the

11
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sequences. The expression vectors can al so conpri se
sel ection and anplification markers, such as the
WO @anipdéasd ol at e reduct ase gene (DHFR), PCT/EP2008/011146
hygr onyci n- Bphosphot r ansf erase, and thym di ne- ki nase.
The conponents of the vectors used, such as sel ection
mar kers, replicons, enhancers, can either be

commer ¢i al | obt d or pre ared . f
XESIRE 1 SALgU e oresn &4 ot aPammaiT $a8s Rt (i GO, COS,
HEK293,t F_sexnb@ﬂas@n ihgecy adelloupease! dr badtérlgi% ee?\?s gng, cbM In some
. mamual |l an ce SuUcC a .
ins N g GPIAA'S Usp 1A ek Tar SpTal e sy BGR BLPF Brbipspeckarotein
E. coli. In sone instances, cells are used that all ow
f i mal gl
Therpgti| %%ﬁa%ﬁrwbéﬁé‘ﬁﬁé sieenN, Gy HegWy cflin gene can
be _&r@tbheMrﬁo %@?éu’awvadn@r@vcr tsziﬁraltg@ng@a@ haertdIBintd &y §e£h_de expressron
I N e vectors or 10) ene are inserted
vecigtoTas Bl tioRk Gebes B inetiashniomnd R Dnye g erRL SEpiAt Methods,
e.ql, n@@n@red)fld@mrémawt@pypres&sdnon sitest@r thyy astibuagehe fragment and
enent ary restriction

et 05 Gt R den FREDRE o vector Cor
bl unt end Irgatlon |f no restrlctlon sites are
resent o of ant. F anti bodi e
T RERGEH, AT YT GPPGHeS oh ERLGA™ Nag P RSy s RGPo! may include
anyrraétlh@d kkOOMAh the aktifer etintfeductidreof r@bomdmam DA @fto eukaryotrc cells
inant DNA into eukarﬂ;;ot c.cel %)%/ tran
o

oy BSEHIOQ0R, S0e e BRI OF WP DI HPBCt i GHaTRg e recombinant
expRERIGy 6, arlttid| I @etboli rcantbeeemrmal mnmcrbdarng aMekpression plasmid

tlbo an hi eve roducrn expres
corghRaTeE SRR rBoRy Encrina NA S MBRE R SaTiekar one or
mofea@gelﬁﬁrﬁg %d@ﬂcé&@dﬁqﬁa glrof proR®te&r| inkadA euite&mlh@dt Ikc):lékglrne by an
uences suc as a. str . 0 ter nt sujta e
PR A ErTsedlian ragha ressBng b PalRd v, bf ioBufet dtigioes stably
intefgr%&%klﬂ timtb khie rgsiﬁHeS_mvlrrstﬁeétm m@trroa$|ﬁcad esa?penores transfection
t i ntegrate I nt t he enone e I PO ectl on
mefhad AN Bag e Dxsr At gn I BTt FVBRGR hod i ch
may be used according to the present i nvention. The
uctio y al so

ti b | ud
Thd ot Prartbafies figy T Fele oS Rnas i he art for
the toLRIRSHE @fEéiarctﬁI ghhﬁornﬁiecgcellsn e@f Q?Btdoﬂtirgl_uﬁrﬁﬂwr daa%mlwb dmenner, and
nmanner r SILon O anti - 0 ,
the gxgyesign &l e At TR0 & 6 aneuia orybon sepchar s

type according to the present invention nay be any
c cel di ment the cel

Th%?‘ﬁ?ﬁ%%%% e@éﬁCPr%ﬁgﬁﬁ tﬁﬁgf%%tr)lffr}@n%\ ay PSrarW eu]S(aryotrc cell. In one
emipsiibntamel @il isralmardafiarc abil oms ©E ity tdlplerform posttranslatronal

o P RS o AR PR BBl Al 5 £S5 088 rom
mamira@ias ebk tihe dikerfomekdvapigr o ¢pli tiogm Sektieddirah the group consisting of
SkHep-, CHO-, HEK293-, and BHK-cells. In one embodiment, the anti-MIF antibody is
expressed in a DHFR-deficient CHO cell line, e.g., DXB11, and the addition of G418 as a
selection marker. When recombinant expression vectors encoding antibody genes are
introduced into mammalian host cells, the antibodies are produced by culturing the host
cells for a period of time sufficient to allow for expression of the antibody in the host cells
or secretion of the antibody into the culture medium in which the host cells are grown.
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SkHep-, CHO, HEK293-, and BHK-cells. In one

enbodi nent, the anti-MF antibody is expressed in a
WODRMPRSeahi ci ent CHO cell line, e.g., DXBl 1, BOWEPRWS/011146

addition of (41 8 as a sel ection marker. Wen

reconbi nant expressi on vectors encodi ng anti body genes

are introduced into manmal i an host cells, the

a 5 8 . host. ,
s BARRsaE, BE SRR VoSl A0S, HHBERhing Sdrbers ot
purgiggiicessetbndef the anti body in the host cells or

secretion of the antibody into the culture nmediumin

whi ch the host cells are grown. Anti-MF anti bodi es can

Addionaty, dhe pedtiutCtianot dei- it antibedies dhayninalside gny naaibled known in the

o By 0BT R OB LB gl pabHggpeny o iy
chrormai_mgchddhyom ohe drhigodimentf the arh'eMmla'rr]\fﬁgmng: garp;)e{]pmgi?d from cell
{1 bo . VI L.on
ol soiiprars Bt ARG ot AR 8RB e mont t he.
anti-MF anti body can be purified fromcell culture

P"OFSB% eegsp%_tmﬁ_ylp%{ﬁ%i%(cl usi on chromat ogr aphy.

i'es Ant i bodi es The i nventi on
The ielaities relatesrtd ianiAMIF amtibdabiel ersanvigeaubiridirgnpdstiordineceof, which

ortiqn_ ther i ch .at least one of the
po#gﬁ %ﬁf?\ségg?gggwetf%%@n%?P%%ﬁ%gt o the CGtermnal or the
c end)e birdetgitios Ceterrhinateor thé Eerdgr regiontaif buglaodd€orti coi d
overri di.n . [ Vit Kohibi.t proliferation of
cel )s "?ql'?{g%'&%“’?g‘“té‘?/%'ﬁ%%? @scf\ds)?%ért% ncer cells (e.qg.
NI H)3 Trhitot pre@eBtioa)of belisdines sach asBbrivblasts)ordaasermetls (e.g.
bi nd - L MF f) conpete nouse anti-MF
anti bi\gv%.llglo?g%g?l n some enbodi nents, active MF is
an @ ofnarimasfivamiff ve M F that occurs by treatnent of
hunman j ot ' _oxidi\zi-ng reagents, such as
Q/g%i ﬁgggpk%%/'ncij %cg} ?%&lzvlgn%'khunan M F on a support such
as fan cEinp&ik pbatecardi-Mieantbody Hl.BtSher enbodi nent s,
active MF is an isoformof active MF that occurs in

vivo after challenge of animals with bacteria. In
In sotreesmBodimdntspadtive Mi€tis ae isvfdFmi of aativd KIUT thabroodfuraby treatment of

S e S T
on & supetsudhias(an ELISAplatest bebdsl I othEx emmpbaimgnts, active MIF is an
isoform of active MIF that occurs in vivo after challenge of animals with bacteria. In other
embodiments, active MIF is an isoform of active MIF that occurs in vivo on the surface of
celis (e.g. THP1, CFB). .

In some embodiments, non-active MIF is reduced MIF (e.g. as described in Example 7)

or, intracellular stored MIF.
In other embodiments, the anti-MIF antibodies or antigen-binding portion thereof bind
active MIF with a Kpless than 500 nM.

Pharmaceutical Compositions of anti-MIF Antibodies and Methods of Treatment
The invention also relates to compositions comprising an anti-MIF antibody or an
antigen-binding portion thereof, for the treatment of a subject in need of treatment for
MIF-related conditions, specifically immunological diseases such as inflammatory

diseases and hyperproliferative disorders.
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or, intracellular stored MF. In other enbodi nents,
the anti-MF anti bodi es or antigen-binding portion
wouher8eRo bi nd active MF with a KD | ess t han BOUERR08/011146
Phar maceuti cal Conpositions of anti-MF Antibodi es and
Met hods of Treatnent The invention also relates to
conpositions conprising an anti-MF anti body or an
anti gen-bi nding portion thereof, for the treatnent of
a subject in need of treatnment for MF-rel ated
In soffRtérhbadvdents pdeistibjeat |h)neielm$ﬂn®ehta@incsla idjrsaas-%emnolheraﬁve

ol ATl 35335 S SMASLPLTL) LA ME aypres o e

invérﬁ@ﬂtcﬁﬁ ﬂ‘tvoiv@ amyhigs@nor dtgpe apd OiclLfdertﬂlt aneencimsﬁxedm srain, lung,

ch as er ous, di seases, h be treated ki)
sqUBHios Pk EAHECh GHRIEE: BRI PR7aRt [ere ABRe{ Koo VBT gran
probtiafs d6lofycta)f dbaphadguhl i dyakosiegibalf nﬁoﬁhmhx Idr Itfn)tr@d cancers,

meAERS YRR K Re TRt MRk Meastas T b ifular, onp-MIE.

antibbaist af the iI0@nse atcalisef@iso pbaigRatinorgys eithe dgdassIprostate, colon
ancﬂasopharynx or thyroid cancers, nelanomas, |ynphomas,

Hi%enias or nultiple nyelonas. In particul ar,
ant| -MF antibodies of the invention are useful to
eat .carci nomas of the ast rostate ol.on
The [RGB P 1 HEATPaTes Teone diruBe B Rt of Qi iy diseases
such ra%afaﬁaﬂﬁls Qdrthriné,| sepest ertnccﬁhsaqsaasotsm lshask, t@de shadki syndrome,
hritis endrﬁtox cC_S

acoblssd ESDHIR TR Sr otk B oEp s, B aTeh Sowel disease

CroﬁM’@d Hlsﬁ@se ghloanawé Cmﬁﬂilr pteht@nltls ninlephitat Odtyplbomaimatltls asthma,
ul cerative ¢

corBisE i 25, VAGRR o Pee ass Bt SUGHBERANg.a BUpAegomerising the
stefs oNgdimidisteringits saidesubfect Maeridi theretf p srarapeaitisallyrefiective amount of

bject, includi h t he st f
an UK S e B SRR GLIC o 0 °
therapeuti cal ly effective anount of an anti-MF
n GRS B SETuR GhRBF R A0 by S P
is usBd !fd?rCtlde’ tr@fattrrﬁd‘m o(f:i M enftanamatosy (Eisaw:lsef smledttitefrbnhetate gesup ofnsisting
n_i nfl anmat or i sease se] ecte e
of et orBts: mrOmeRTY SRBRtTFIaRE, MRS ARRERE S e

di sease, nephritis and peritonitis. The treat rrent may
sQ _invol ve adm ni str or_ nore

Tl etEisly T e PVRVB AT ORSPEn SR §gBREr I Sntbody of the

invdntiagentant hﬁti‘gmfblndih@rfeagnﬁenn/lthhreaf pdﬂamerm ewith taabha{rmaceutlcally
t abl.e arr one . exa

accset@E%t %p%r é)m_el 8)@11%?% {Trﬁ)aceutlcs!llypa%%épr)rtg&%uéa{rﬁgrslaYre water,

saline, phosphate buffered saline, dextrose, glycerol, ethanol and the like, as well as
combinations thereof. In many cases, it will be preferable to include isotonic agents, for
example, sugars, polyaicohols such as mannitol, sorbitol, or sodium chloride in the
composition. Additional examples of pharmaceutically acceptable substances are wetting
agents or minor amounts of auxiliary substances such as wetting or emulsifying agents,
preservatives or buffers, which enhance the shelf life or effectiveness of the antibody.

The anti-MIF antibody of the invention and the pharmaceutical compositions comprising

them, can be administered in combination with one or more other therapeutic, diagnostic

or prophylactic agents. Additional therapeutic agents include other anti-neoplastic, anti-
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sal i ne, phosphate buffered saline, dextrose, glycerol,

et hanol and the |ike, as well as conbi nations thereof.
WORMIPaeH20 cases, it will be preferable to incl BAEEP2008/011146

i sotonic agents, for exanple, sugars, polyal cohols

such as mannitol, sorbitol, or sodiumchloride in the

conposi tion. Additional exanples of pharnaceutically

tabl. e substanc eS are wetting agents or m.nor .

o R EEeR i PO ARG U I RIS £ ST AU B TGO the disease
to mdged.yi ng agents, preservatives or buffers, which

enhance the shelf life or effectiveness of the

anti body. The anti-MF anti body of the invention and
Thé baaugrhafenmwogrcp@bmcmmshisiimﬁoohrrpay dienip ahematycetnforms for

be a nlstere nation with on

xS ol S G 0 dosPBp 9T P rud Solfbns (..
injebetbld a@@ahfutuhler@mmhsp digpindions be lsusbkn@toher tablets, pills, powders,

anti - neopl ast i enlc

liPOSRRRS (3NEr 3%9?'?‘3'%93#?3”8 ef%ﬁ?ef%'i“ fﬁecﬁ‘dm?g inggndeflemode of

adriinBeateh & ih@rdpﬁaaﬁ'd @pbncfmm rrlppabmqﬁemned abmogn@m :hredmme form

of i@l r T FORuBy. 508 A Ao liie Rl 4 ks st for passive
mrﬁ&fﬁiﬂt@gl ofi qulrlndn§01'h!é Ipbdélf@rr(ee igode Id1iJ mmatstratuan@ls parenteral (e.g.,
usi sol uti ons i spersi.ons suspensi ons, )
ntrpuRbR oS b oL et iR SubR et I8 et ermbodiment,
ther;ﬁlbad)EfseadJraiﬂns‘térém@emﬂaﬁéhdmﬁ |hh€|ohMraﬂ¢eﬁbmdaquer preferred
adpi ni strati er ical ... .
emBodingn, b eofmslis AR aREY hY ifEResERlas & P eBesgiug mjecton.
As wnl benépmebht@dsuyl thé iskined aﬁlsah, A8 ro@eogidrintote «iddnlisistration will
8 "2](21,?6 useg for Eeaﬁqswlﬁsri mruni zati on of hunmans. The
Vanh FEr gl e Be 9pSIGEERYS r ation i s parenteral (e.g.,
i ntravenous, subcutaneous, int raperi toneal
intr . In a .
e Ao BTk et ek belad R ES Rrp e oiE P Sp—
mulltlpljeetmhesomfor bmramettlnerarmb@cﬂ;emawe@rmﬂdusmd fromhtBree times daily to
anti body is.adm nis e i@* amuscul ar or | h
oncg RyeD S el 96 gt o adiniste AR e 2hiiengcg sy as three
tlméd(dhllyedmaé tdaﬂﬁmncéhfally oorice evedly ewo age arfce every three days, once
istrati var endi ng n the desired
we iRl o8 iy S e BRER eV RcolsR ey Tk fiopl. once every
thregmaenthbahd obceeymrgbrrmditys.i s adm nistered nmultiple »
times. For exanple, the anti body may be admi ni stered

fromthree tines daily to once every six nonths or
Thd |ﬁV@ﬁbn alsveeradmpass therusegf mawnhaﬂlerarmm@h@obﬂngewmmmﬁ

ce, dail aon ever
et ingyedh Qe mevbie e oL el R B W iR imbrogica
diseases yutivas infakmatan dsecaves yndipypiehprolifecative disoydetrsvo
nont hs, once every three nonths and once every six
nont hs.
The invention further encompass an anti-MIF antibody or antigen-binding fragment

thereof, for use in treating immunological diseases such as inflammatory diseases and

hyperproliferative disorders.
The invention also encompass an anti-MIF antibody or antigen-binding fragment thereof,

for use in diagnostic methods. In one embodiment the anti-MIF antibody or antigen-
binding portion thereof can be used to detect human MIF in a biological sample.
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The invention al so enconpass the use of an anti-MF
anti body or antigen-binding fragnent thereof, in the
wonewBeed ure of a medi canent for the treat menPCHEP2008/011146
i mrunol ogi cal di seases such as inflammtory di seases
and hyperproliferative disorders. The invention
further encorrpass an anti-MF anti body or
nent t her eof seintre

t di :
g BB Gt Based ok cBE EapeAnETS hetamdrary e BR0eES used to
detémtind yHeekepeladfickr satfase MIFF fpa diesise of inecdllg\derivédroml the tissue. In

enconpass an anti-M nt b nt| en- bi n
Sk EENBA T BES5e(s HSEATH WodGraNt SR THD N tused in an
imnfUdassdlodd natérniime any,i fd‘tdiIFi\/ﬂﬂtllebéid,y cen aunfacg elebélndoiniiF, or

%orti onfd\& ereof can be used to detect human MF in a
locgizai PP’ MIF- sanpl e. The anti-MF anti bodi es or the

antigen binding portions thereof can also be used to

eternine the el f ' t
The. FVBRIAIL el vEGIaR: Ik Gorpsna a1 At Wik aifbf SErars antigen-
bindiRg dohﬁfﬂU@f ihe ifiverrraest ?Ipﬁ?maceﬂﬁ%lt d:cﬁ’ﬁphtsitibancdrh]ﬁra‘,ir’@esuch an
0 determn

n an i noassa
antBace 05 Poginy o i e Mo &7 GBoRpR o g fhstinpe B phfyagceutica
conﬂﬂogitioﬂih@agmatdr mbrépédtib%rgeh’&l Al lgisalb® cnm irglutienpstiustions for use
body or an antigenbinding portion of

in at‘ﬂ%g’ioﬁi}“eﬂ'i‘ihSF?pSFt'%mﬁmﬁ’idnaceut i cal conposition
conpri si ng such an anti body or porti on. A kit may
i nclude, in tiontothe har pac Lcal., .
The Bifgatan e’ Golalsnd8:d Ersos g kigetintioalih bl 2hkthF rahubodies
cap@bl%CbﬂErﬁﬂbitimgthdQn |M15Udl@d|¢a)ml3nCﬁIOf\ and énduging albagiicil eifect in an
The invention further relates

ggeuti C ms oq
anifig OGS E8iving Put W TolaRtiea HEBS | on of ant i M F
ant ddting ancamtbbie tigdt Bimdy W adtive MIFTand kbés biobbingi toaton-active
flé on and inducing a beneficial effect in an ani mal
by carrying out the follow ng steps: a)

§P|@@ﬁngigaidﬂanﬁtbﬁdyhﬁdu-vttiltbaéssbw,@,ichmsagmd:ooertl\tbia @vedriding (GCO)
does not on-active MF b) testing said

ant?%SWHCﬁPPFP“iOﬁF?i‘%‘ 2%8%¥Ys, such as gl ucocorti coid
ey esfdiedﬁhg @n (@06 dyassay, intbit@CD frididr dettpadliferati@s say's

C el ec nhi bits or
Reqibp P ol SPYE A Gan Rk o e UM R AT M and does not
bin@ﬁén aM\ié MMaMthéhﬁhibwa:OJamwSr clitproigenstion &fddc@k)&beneficial
i nd _non- (?egtive a%si further inhibits GCO
eﬁeﬁh'&/a@ra%’a?llm (§ Qe!i:"éﬁr?@ﬁ ? nduces a benefi ci al
The present invention will be further illustrated by following examples, without any

limitation thereto.
EXPERIMENTAL PART

Example 1: Antibody Selection

Phage display technology is used to generate human anti-MIF antibody fragments.
Starting from a phage display library, different screening campaigns are performed, three
of them by using full length MIF (human MIF coated / human MIF in solution / human —
murine MIF alternating). The others by using six MIF derived peptides alternating with
full length MIF. These six peptides are designed by dividing the MIF protein into six
peptides of approximately 30 amino acids with overlapping stretches of approximately
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effect in an animal nodel (e.g. Exanple 6) The present

invention will be further illustrated by foll ow ng
WOenRegésrs, w thout any limtation thereto. EXPERERENT/ALI146

PART Exanple 1: Antibody Sel ection Phage displ ay

technology is used to generate human anti-MF anti body

fragnments. Starting froma phage display |ibrary,

di fferent screeni ng canpai are rf.ormed, e f .
15-BTA 4505 AT RS ET) P BRGNS EWAHBRIPR &b eaisd, of unique
binBé+eRRe Md?esslédsaﬂdtﬂwlﬂéd As humaﬁ IgGwhﬂlmleM T—hese ant|bod|es are

aIternatln The ot hers b rlve
tesfhelih FOREAIALb Y I3 derionalrate eV GirEi o ¢t M AY Ebtgne mapping
to @%}ledﬁflegfrﬁmb?@gmamrhytr{él mnm\%rg@wt iBealvied. PIDaGtibddiestade
Si X peptides of approximate an1n S
testog T EaIIRG TS 2O IOk TR PRI rorbiia Py dtro assays
are/a’ets@rrbeﬁ%e%vahrﬁ@é ﬁ@hh@ﬁnrmn@anm|memsedag soRF& (111.D.9,
tified, all unique binders are expressed and

X'Vlﬂ?'@f‘%a('\éé Ruman | g&4 antibodi es. These anti bodi es
are tested in several assays to denonstrate the

nV|tr0|nh|bt|on of F. e pe

ExayBpiS 31 DB L RERG OB R B R Bt i n i s

Thi§ didth&flis teR8d @ntthbmmu@ﬁorawem@ba@lu@mr aat egprhaas produced by
according to.their in-vitro act|] i nhi

) of inhiQitin -
the RPN HOGH-THs ety aPRieddeniTibeey Bersning ?ﬂ?é%r dhiprigation of
dosRtbspdisE calesbodi es are used as control (111,
Xl V. 14 3 and XIV 15.5). Exanple 2: Inhibition of
GCL-as ! PAIRRNIRG ng activity of MF (GCO. This
A Wﬂw& éﬁsl&ﬁaﬂtﬂxr@& deh&.fu@:m ad éam. aed resndmmawrééﬁ:fun medium

F t hat r e cell lLine used

oduce
to ?T@?'IH@&”?'E/ gpbq g-(ljl RS iy q’hﬁoggtugq: fse’gﬁnsg%rr%wtq (Wells of a 96-well
m.cﬂﬁjt@E mgoqnmm) ahd @a&wm%&ma&p i HERB to é:?lﬁf}aaﬁ@\boﬁcéntratlon of
ant | body screen uspensi on, cul tur .
7SHGARL r FRHY eamg?%’ IEesﬂa:je 'F‘esr Gadedtem 97 e&‘?“é%ﬂ'qn at 37°C
dexﬁﬁﬁthﬁ@oﬁ@ |§1§1@dﬁd ot thOnQéntﬂdi)iﬁn ekl v ped after oddhsur incubation
culture is tra

f 96- we| | . .
at ST st 2o B O RLTa! et AECE P Bb G NourssBgkption at
37°00th@ é/Lg)eﬁwaftarﬁals Wlé?e@éd l‘aaﬂltﬁél Iode Ecﬁﬁghtfﬂétlongaa}b determlned in an
antjb iSsS tested. in trj %8 ncub
d

ELISA (yiosst kERaraeisialy e gy o Bo Rt Eacr dveraged

andfthe? e”#&ibeaﬁ)t ar-608ecieas ik Ngtb@tihen nﬁitco?ﬁ;ﬂa@sbrﬁ’Sol the control

adde fi I
antipegli,eg ggsltlaa;l rggult moa?nC ﬁ_né rsg(t:rle'ﬁ)c?r? of Ié\gé %r} g?er e\§aluated as

positive.

Assay for determination of IC50 values

The experimental procedure is carried out as described for the screening assay with the
exception that increasing amounts of antibody are used (typically from 1 — 125 nM). The
resultant dose response curve is expressed as % inhibition in comparison to a negative
control antibody. This curve is used for calculation of the maximum inhibitory effect of the
antibody (%Inh max) and the antibody concentration that shows 50% of the maximum
inhibitory effect (1IC50)

Results are summarized in Fig. 8, column 3 (IC50) and column 4 (maximum inhibition).
For comparison, murine antibody XIV.14.3 shows 36% inhibition of GCO only (data not

shown).
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37C the supernatant is harvested and the IL-6

concentrations are determ ned in an ELI SA (Cytoset
WORD®/08¢3pmer ci al | y avail abl e). The results of PCR&EP2008/011146

triplicates are averaged and the percentage of IL-6

secretion is determned in conparison to the control

anti bodies. Antibodies that result in an IL-6

secretion of less than 75% are eval uated as positive.

Example,3:Agfbiien ab ¢l Rapliferstio | c50 val ues The

Se@hpﬁrnhmets abcrti6r 6MIFEInigRiic&aé it NI/ I8 arRISVIFEIR Glirnk@ithufRés cell
he screeni ng assagy) with the excepti on that | ncreasing

Proﬁfﬁfﬁlﬁf‘s‘\%tfbogfﬁsl"% ngHis gdogeeymMiiatngreiorg egreasq e

promMat.oﬁmqu@%érﬁ AM/3F8 RIS, THROBGRLIEH bY SrolierRRnsaseiasd by
% i nhibition in conparison to a negative control

thedngarprayon afiHshydide-i s used for cal culation of the

100BNIHIBTB 11 dair el ar&inc86dte@n 4 B8 v tpid1e dver He MEeRBXd at 37°C in
and the anti body concentration that shows 50%

of the
Mol FRTFRINABT Ko SPPTb GalE e s HMEB0SiaNEd aesgeat 7-C by ncubation

in rA&ATRI doARShihd 058 sedim. Cr(NeLUTﬁ%C’méde%Q% r@ﬁ@vé‘ooéhd”ﬂ‘épfhced by fresh
(maxi num i nhi bition). arison, nmurine anti

el CaIABNGHGs SERTR DB BROdN SELE G oY 2t g By, Aftr 16

ho&QWubalEé?ﬁﬁﬁpé e mcdﬂHﬁd)rbéttm@G éé‘lls %@é waBh&d hhigs HithoTsoul of cold
Serum st i nmul ates secretion of qui escent

NI H 3T3
PESME MG LANG A TS TATNaL BBo PO as1a S GITIGFCA Solution per wel

are%mdbeta@hueﬁcubawdbrbt B@gmﬁlhb§ aempg:ea@y%ré\/wﬁshédﬂwmeﬁgmﬂ PBS. Per
rease the proliferation of quiescent NIH 3T3 cells

We'*l'ﬁ@'l"éélﬂ:@'}"d\'?% splugP P 3% P0S ke ddesh ABEdRNY sﬁ@red at room
terrlpré%iﬂrféor%nh&é‘s Qlre 3hbddurea oh ne B R NhyHNidg cathl 8f RAima Gold

are incubated in a 96 wel ’pl ate over the weekend

(Pagkargy ang ﬂ%aamecawmm.ﬁﬁghméé Suinalin ©aIane iy Wolgats and the

van%saéeéeédmﬁbé@éd w|ta ke @h1udd of e EdrtlabahtivRay by dretdist mntlbodles that
cont ai ni ngg}e ; % serum The 0.5% nediumis renoved
f

sigRiEgANty ete RO (rOBN: 2 HGIURHA S FRRiveeseits are

surdmbiiReoy Fng, @Iehd 81 of 3H Thymidin. After 16 hours
i ncubation in a CO2 incubator at 37C cells are washed

twice with 150m of cold PBS per well. Using a
ExdMple 4: Cd?ﬁcﬂrﬁ@lstuﬂieﬁeEﬁlﬁ)pbﬂ@f@rrrmfat@n ofafhtiNg adiibdare! ut ' on

per well are added and incubated for 30 m nutes at
Eagh %ﬁ%‘geﬁ@'%'ﬁwUWWW%Fﬁ 9i¥R3 Pepiife GRICENtafign Qﬁﬁypéca”y 5

ug/fi, 3VhdBHo SRk tbipl e mwmc%ﬁ%bﬁﬁbﬁ“amnﬂﬁm@% Fo8 m«ér ?Qﬁ’d
stored at room t enper ature qn%és are neasure Faand

mcmgpaé%ﬂ\(eéplgw ap# & HQOBW’e'afASUF? regprgbinant full Iength MmI
PBS are used. The plate is washed 3 times with 200 pl PBST and antibodies (4 pg/ml in

PBS) are added (100 pl/well) and incubated for 2 hours at room temperature with gentle
shaking. The plate is washed 3 times with 200 pl PBST and detection antibody ( e.g. Fc
specific anti-human 1gG /HRP labeled , Sigma) is added (100 pl/well). After incubation for
1 hour at room temperature with gentle shaking the plate is washed 3 times with 200 pl
PBST. Each well is incubated with 100 pl TMB solution (T-0440, Sigma) for 30 minutes in
the dark. Staining reaction is stopped by adding 100 pl of 1.8 M H,SO4-solution per well.
Samples are measured at 450nm.

Example 5: Competition of human anti-MIF antibodies with murine anti-MIF antibody

11.D.9
Antibody Bax94 is used for competition with mouse anti MIF antibodies 111.D.9.
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(Packard) and 75m sanple solution. Each determ nation
is done in triplicate and the values are conpared with
wouhw/osetl2ies of the control antibody by a t-teBCI/EP2008/011146

Anti bodies that significantly reduce proliferation

(P<0.05) are evaluated as positive. Results are

sunmari zed in Fig.8, colum 5. Exanple 4. Binding

st udi es ope determ nation of anti-MF antibodies
96 wak ﬁ'atﬁéﬁi\‘#@@ Xigp1P) _ERICqaed Wik reRg it BYMEQ “@Fv@‘eamur ine

antPRIfE é&%o@?ﬂ@gtahéhhﬁﬁn@htﬂm@ &ﬁbb&eéar@%lﬁled ihT B@W@’}d BSA and
to mcropl ates mmobi | Am no Pl ate

mixedeyherpag Hig flr‘l%%ﬁ‘?%at&%ff "hparﬁ k%Ftt a&@vq/ TheRe mﬁequemratlon
of rﬁ?néhodﬂtltr@'FSarfti%QQi@?fé"lﬁE‘rteaﬁé’cﬁ 4roﬂn%@ﬁn‘ﬂ tMﬁ)l@W 3E‘§€nﬁ”/ﬁter

used |ate i s washed times with BST and

wasgyng @fdaqa @'gcr()glahagtpmanptppqwreaafp@h%M|nthmjequ'y fRem tpmperature

for %@anm Heeﬂseﬁlﬂémas%ﬁqo HeSplade i %%A@Mh &t 'Mbdyetlgﬁ 6Fc spec.)
['e shakin ate i s washed times with

perﬁxldwn&mt%@%@@wﬁ%fﬁrﬂm af roe"gtem@raéwécﬁft?fcwashmg, the
plat"é% incUHéTEB vJItH FMeIBEIULi é\b&ﬁ&ﬁ‘\e St§hlg actisn &A8shddtiPadding

. _After incubation our at room
st{%ni%*ﬂ@ﬂ uFiding; of theyegitant §ﬁ'é‘l@?ﬁ@”t%é"ep¢r@tb@sl tae galgHatorsof the
makaWbﬁBn%@%e’ﬂl BX §§-Frd|r§a¢he Yedults | 'a?e supeMBAteRAN Wid. 1B, column

MB solution (T-0 Sigma) for 30 minutes in
6. the dark Stai ning reaction is stopped by addi ng 100
m of 1.8 M H2SOM4-sol ution per vveII Sanpl es are
nmeasured at 450nm Exanpl e npetition of hung
Exapple-Gvincrearedifunyivad ofamth Mg, anwdeﬁﬁtm the 'w%f‘?'mﬁﬂwmtls animal
modidll - D. 9 Anti body Bax94 is used for conpetition vvlth
nouse anti MF antibodies 111.D.9.96 well| plates

ThevexpesBiep’s 1P arisstouti agarding & BaiBNAR At ahua fwirwnu"megy, 2000)
usn'lBJlfeH%?e RIVHI e d (zfsnsodoedm Wweeka o a?@)dthﬁﬂé@riméabd iaberitoneally

anti bodi es are luted i n TBST/ 2% m xed

witiBRGGEU ohan %I01661§99?H5P9‘F$'%'n01f5°/1’ mucmgarlds‘l%e é‘ﬁf“OQ{Ob'” Two

or tR1S8/ BlonfRRAELRE 08 ‘P’ﬂB@ﬁ} fré\h'aofﬂht@ént Bﬁﬁ%la@rﬂu'ltur'@ aﬁe inoculated into
anti bodies is increased %t [y

10 mbafgl S8 anﬁmgpat%gmrﬁ@h@,ﬁt @Ehg ?Q%I”&t Eh? ﬁ@lture is diluted in

phy@ﬁtdgﬂﬂdéﬁﬁle% ﬂwe@l@ﬂhn‘r&ﬁccﬁi&@nir&kﬁiﬁ@t A RbrdigRMe culture typically
ure for pi ca ours. After washin

t he
reaghaR % 1L ETD N d Y WA Ao G | BN of lted

mocﬁﬁtﬁrﬁxi' Ja8@es @nnmaﬁ&lmdvdmﬁy@awﬂ heRloglbbHyUks e iIRQMm
enperature. After washin late is incubated

mlxwr@ e sedinenbeLtahis ff"Pf@g ?FHY%M@G?‘@%M\ Ko¢ 8-St oheritge)

neel@né i3 Qg tbr i Htns & :.de@ BlocEédet oG RéedidiBy bﬁﬁléblb@%tm the
npetition curve enab t he cal cul ati on of

'nleﬁ%Qﬂ rﬁ'lﬁHrPfﬁf"tMoij Bax¥t ('9@@) Ei”]q arpisotype AAteyNg q(p{grql agtifpqdy are
givé 2 h8u8THRb BashctdialtithlleRge MBrP8Moneally. The antibody dosage is

typically 800ug/mouse and 20 mice are used for each group. A statistically significant
effect on survival/time to death could be shown for the IgG1 and IgG4 isotypes of human
anti-MIF antibodies. Figure 6 shows the results obtained for antibody Bax94 and
antibody Bax152 (IgG4). Kaplan-Meier statistics is used for evaluation of the survival

curves.

Example 7: Binding specificity for active MIF

The anti-MIF antibodies described in this invention are able to discriminate between
active and non-active MIF, which are generated by mild oxidation or reduction,
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6. Exanple 6: Increased survival of anti-MF
antibodies in the live E.coli peritonitis animal nodel

WO Thiw/o8eoperi nents are carried out accordi ng t oPCHERRI®B/A11146

et al. (Nature |Inmunol ogy, 2000) using fermal e NVRI

m ce (25-30Qg, 6-10 weeks of age) that are injected
intraperitoneal” with 6000 CFU of an E.coli 0 111:B4
suspension in 15% muci n and 4% henogl obi n

( . . T r
respeftively c BissHNERtoEDEMEEN dhase casiRrmers 5ﬁ%eﬁ%ﬁd¥€ve§'ﬂség%surface
p|aghg,ﬁags@ub,ﬁ¢ér_e are inoculated into 10 nl of TSB and

EL

i ncubat ed overnight at 36C with shaking. The culture
is diluted in physiological saline to the required

| ipg differential-pinding phingtantipediessyl t ure typical ly

I- )% y . i A . L a: - and

ngmgi OBIA %pr%lﬁ%'ﬁacg?’ég%ﬁﬁ |nn3{:tﬁllal]?n% Io\fi;ibl umes

_cﬁecspes%nautzlpmaw%(mm/r@f inz%&)éﬁtﬂ'ghb&iﬁﬁ_jqr 3}!1931 €3_I7i°eC with a 3-fold

'eQ?&lé' (VSR Satl r%%s?él&i&e&'m@%ﬁng% PBSY(- 'o$4-6.‘3>?ﬁ|9|_ L-

between 1njections. ATarge (e.g. 23 gauge) needle i

Qysting)orhe Mifeistthemdialygecdivg tmes agxiagid &3 intmslidee/émyéer%@ialysis
j ' e.di i ' ] d nti body Bax94

%%@\gmgz‘#l%% )%ééé}*r'{gztﬁﬁ: Wﬁc%ﬁ%fseygnti body are

given 2 hours prior to bacterial challenge

i k; My A0 is typically

JouRabaBERIr o I oLy BRIHGRBRAE .} Y oup. A

MIRts educed &iya sirgaitratommf 0 Mgl lyroveightirdubationewitin 8-16 mM
; . lg@ and | g4 isotypes of

%ﬁﬁéﬁr%ﬁt‘tfﬁlﬁf@nggwﬁggh?étsﬁﬁl gure 6 shows the results

obtai ned for anti body Bax94 and anti body Bax152

gl_gﬁéro%&%p! an- Mei er statistics is used for eval uation

urvival curves. Exanple 7: Binding specificity
fioe aadiviivanibddidhareaoatedihio 3Bawvelbmitresatee SRUNBadaxisorp™) at a
this inventjon are ahle to disgrjmngte between activ
SRRCSRUALGILY 3 WO/ FIClR i Fogfind Butel)- Afteq vesing iz plate wi
aeSIAtTrieBuéret %ﬂlﬂfét\jviﬂno.f1e§méérﬁ-26|(w\g) Bh& BldcRihgalithon
bet ween {hese confaornmers is assessel ?WZ EL| SA or . ,
JBS1&%BRA SLRSF apd aouing serimaibyain (wiqb gition series of either
gbtﬁ\feec?r&i%iz?!ﬁv@MﬂEbf'\%gaF@fed:dm_ iﬁ(flltiatétwéte&ém t?mperatu_re for 8-2 h.
ransf ormati on , into its actiy onf or pat i on )
Hopd b teastonte HEE® aoNaHGahE AR 1 F nuSay a3 hprveradish
8§;|\xida§e idb%ld@ado%daﬁwfabﬂt aatibGRQBMrad). IBSTIVLBISRKCERS to dilute
%Botﬁgpf _tgt qﬂ%rbﬁgpg{ngagf gr?(? 'lh%tple?gxic?gseLc_on uséta’l(ent% r(laguczl%%specific
binding. Figure 7 shows the ELISA results obtained with antibody Bax94.

Assesssing differential binding of the antibodies by Biacore.

Binding kinetics of active and non-active MIF to antibody Bax94 are examined by
surface plasmon resonance analysis using a Biacore 3000 System. Therefore, 10000
Response Units of Bax 94 are immobilized on a sensor chip with a CM5
(=carboxymethylated dextran) matrix and incubated with active or non-active MIF
huMIF in pro-reductive and pro-oxidative Glutathione redox buffers, ranging from 4.8
mM GSH /0.2 mM GSSG (GSSG = oxidized Glutathione) to 5 mM GSSG in HBS-EP
buffer (GE Healthcare). As a control, MIF is used for binding analysis in a second
flow cell containing an immobilized isotype control antibody. Binding response units
of contro! antibody and antibody Bax94 are subtracted for evaluation.
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The MF is then dialyzed two tinmes against PBS in a

Slide-A-Lyzer(r) D alysis Cassette with a
wonoo@sen2ar - wei ght cutoff of 7 kDa (Pierce). PCI/EP2008/011146

Transformation of MF into its non-active

conformation. MF is reduced at a concentration of 0.5

mg/ M by overni ght incubation with 8-16 nV

dithiothreitol (final concentrati on1) at 4C.  ELI SA
Exampledt dletecting ohagtiveNyliFrongdhe ispdageef Tdi1¢sht ed i nto

‘CelRBardBhiubBéd QR %hﬁ%l?%%hébﬁgﬂ RE)ake HasBed with |ce cold PBS

concentration of [ution in coating buffer).
andifesespendstimepld gell \wrs@t@ffw t@ellmllow%hw%)@)eMagnetlc Protein

B
anddadidegd tonthsdysegisceadis. nmbeoprecipitationds cauwdammate“f@‘ﬂ@eml@ﬂ The

be g%%% t%ﬂ%%s&%ﬁ&%ﬁ%&ﬁ&sg B3R, a‘?\gpleésﬁt é'ﬁoe |%rd 1[}) S%glPAGE sample

usrrng a poly cIona rab
buf&n(WitHﬂuFr@mbmbca@y&anCB&HHMQs arr adhjmtecp@rrmnrr@aecalvee&% €4GE for
rabbl t antibody (Biorad). TBST/2YBSA is used
We?tgrra?[% ?’é l the rabbit anti-MF anti body and the
per oxi dase conjugate to reduce unspecific binding.

Fi 7 J
Exae{hﬂé;)6g}“@a@?@%nﬁ'@gﬁéﬁpﬁﬁs?b%@rbg%%ﬁﬁgl ndi ng of the
THR1t ¢dﬂe(ﬁresvalsye<BMb oceecolBiRBB agd késuspemdedoin el celestainihg buffer

t MFE t Bax 94
el suethore BT B R B E S W Rl T EHpustea antimie
antBBgies Qys hédad tbhyveed onal, coﬂaﬁé)ﬂl&tlaesptyps:allma -50@fAMBaxi iBdubation
s B Aoyt ar SR E e Ral Y Becbgsb stangytufter and

res@épended guﬁ déﬂrbt%ﬁtnbVBtil]erFsdm%rﬁe’d wita- ﬁhedu@mmspwndpu Viability
pro- oxi dati ve utat hi one redox . buff rang
9 bl GG

30“4“%‘ R Esscienees): ifscaisaneegged in 8g; aﬁiout alllt ﬁlpwn@;tometry

Sysﬁé?nf(BtP/I %‘él@:ﬁehébé)ﬁﬁra&ftﬂéugﬁéiﬁar{ CﬁTaerlzuhtmama) of Aﬁeawgble cell
contro | S use I N In ana I N secon
poRUIAANG B4 Carmrad Mtk dhesbive-Fibglsel SORRE SQrRte] Aetbogky 1 ol

anti body. Bi nding response uni ts of control anti body
and anti body Bax94 are acted for 0 :
ExaiDale i PO R ER0" BoF B ragTo s oLert WUF RRbosiisdBiacore
Typ‘fd#llfl aﬁ/lRLFJQDnIfE%Ehgnﬁmrb@onQﬁhérﬂ MiFeré nﬁmbamﬁadj oM & Bensor chip with a
ti- ant i body

OB e braribtey 7184 HeRean dtet i (Mgt GRP T Pgtebistlp ficted at a
concb@ttiodl rQrﬁ@é bfﬁgpxa'ﬁﬁymﬂmw@l&éd inVBBGEH. A\fter 6&eH ¢yc@ the chip is

b
regg gfgg%g}sh nqélé W&? Rl)as\;géﬂﬁf btse%CaKg%anu a?edTa%%-grdmg to the 1:1

Langmuir model. The results are summarized in Fig. 8, column 7.

Example 11: Beneficial effect of anti-MIF antibodies in an animal model for Crescentic
Glomerulonephritis

The anti-MIF antibodies are tested in a rat model of crescentic glomerulonephtitis
described by Frederick W.K. Tam et. al. (Nephrol Dial Transplant, 1999, 1658-1666).
Nephrotoxic nephritis is induced in male Wistar Kyoto rats by a single intravenous
injection of anti-rat glomerular basement membrane serum. In the preventive setup of the
experiment treatment with anti-MIF antibodies and an isotype matching control antibody
is started at the time of induction of nephritis (day0) by interperitoneal injection of the
antibody. Treatment is typically repeated every second day and animals are culled on
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and added to the lysed cells | nmunoprecipitation is

carried out at 4C overnight. The beads are then washed
WOoRhseRrd | |ysis buffer and TBST and boil ed i RCHBBB2@CEH146

sanpl e buffer (w thout reducing agents). Sanples are

subj ected to non-reductive SDS PACE for Wstern Bl ot

analysis. Exanple 9 : Binding of anti-MF anti bodi es

to menbrane bound MF THP-1 cells are washed with ice
daycoifer m&@oaiﬁ?é' @ftﬂi)@@ﬁeHd@%l i5 epliested Reier to WemxprAgepurseline) and
on éﬁq_roioetﬂ@ri NRBLSEeMhER @Q r??'gl/nrﬁ tHERASRtiE Qs@tup, treatment

C or abel e nti-M bodi es are ad
with @ntyiMiE emtlf)p%als %téﬁ@@r‘}t daysi QﬁfﬁfddeFWﬂ @hms?a%en@mpqamd every

sec:%ﬂ&I d'agcﬁ'g’t@ta'ré’ﬂ/ c%ll)?gﬂl%dacfn 4y 8 Ggl Aesls%ﬁe&él@ﬁﬁ%%é ¥xperiment

w th st-al ni ng fer and
(baS@S\GEHE@d@ISiaﬁ ddraatmeal Werng) I@ijfpélpf %@ﬂ'l"‘@@nﬂ“éoﬁ%@'ﬁ (day 8).

Ant@&@g\é’o@ad{? @h%é&]&/ﬂgegpe %/Sggler' injecRH Hhd 8% @EFQS are (uts?‘r()? for each

cien ure In an FACS Ca
group. @B@wm@ﬂm i \desyaiirad PBDeBsHHE; @ﬁt@éwaaﬁ@cmﬁ)éage infiltration

'|ntom?r¢é Ebrbrﬁérm;s/ AR Thq;stéllapfc I ‘&famtﬁag (ﬁél'é%@aﬁt F&Hatu%n) in a preventive

pu ations are co 1 SO

exp@cmenbrtreamer@ouw EBt-M’rEI@tI!DQdy ,ﬁaﬁﬁw(w ree/ke mer rQﬂSE%rfpr 7 days
res@its fr kaaltl?‘?‘ l‘j‘bﬁ? fof aﬁ?éﬂewmg iANddnRRflis6s tocolﬁ'tr@P%h@oody treated

ypi C uman reconbi nant are
annmﬁﬁgmrqaatrz\@dt oh egtaglgﬁﬁ@grdlms}g (mqrﬁp@tlgwpenment) results in a dose

dedenﬁ@ﬁt%ﬁﬁ&%ﬁ%ﬁﬁ&l%%u‘#ﬁ’%’ 1'96")%& Cekh;?k (@@@%é&‘r)dosg?gnd 34 % (20

ments are injecte tration range ©
mgf«g;ﬁae(QQ P eosmmmrﬂpar@p@do FentrqBentitody Afeatad %weﬁl%ycl e
the chip is regenerated with 50rM NaCH + 1M NaCl .

Ex{}r-uéfenﬁ '§e°he@5 ?l 8@%& lgf %ﬁwﬁ%l?cﬁ'ﬁlbg&gg irt 9n tarﬁgnéi madel for Ulcerative

results are sunmari ze Q.
uunmelganmptﬁ(le trlaxlanepbenaie T cBémwfﬁ%ag 4 migkf ect of anti - M F
Cs%]‘/ﬁe l?rﬁg% g%éépﬁbrc?ﬁfgﬁ‘%ﬁ% ol ?—Ii%lm {:Qfs (F‘:ru@é (gegl’lbg?rée isolated by FACS
somrrg af tratspimietellomomxiai@oe6&45R§h0ﬂ%hsdﬁaﬂébate tiested i.p. in Rag-/-

S DS i UG T bR kv
(de! Jmhgcetdali nNmreaiﬂvmsndpgKyéﬁm,rw@ 66h Anthllile antibodies and the
iso%%%%%H%d%a@% ngﬂe@ ntr%@&r’noﬁ?élly%‘ag%r\k‘%@{ ﬂﬁ%ﬁﬁ%/dose). In

rane seru entive'setu )
a pesvpetivensatup tre@tatanemstantedwahﬂwenmm ot IeuﬁctiqgsmiuTeselanm aiherapeutic

setir?oJ e R dig! ﬂ%mdcﬁe b %té}ééa%g ficd BR monitored
lfj IOﬂ nep ritirs opa

weéliyt mfp'mlghtc&@adlseaqee@ﬁwemﬁtﬁm th@mﬂy ﬁm@ﬁyveem efenigttransfer of
cohéphygeﬁ.aédénx ibBPRaL . gy@glrggp%gga @Zdéié?i@e?alﬂ%lgﬁj hd% QDAl) is
calwte@car@dcqjon cectanst a@ e&lt@@tadn@:ﬁthlf(tblagxelmdﬁé) (hﬂmcore Diseases

activity index (DAIl) and histology index (HI) are determined at the end of the animal
model (DAl is based on four parameters: hunching and wasting (scored 0 or 1), colon
thickening (0-3) and stool consistency (0-3)). In a therapeutic experiment anti-MIF
antibodies Bax69 and BaxA10 are used for treatment of established disease and the
mean DAl is significantly reduced by approx. 60 % (Bax69) and approx 40 % (BaxA10) in
comparison to isotype control treated mice. Furthermore, the mean HI score is reduced
by approximately 33 % after treatment with Bax69.

Example 13: Beneficial effect of anti-MIF antibodies in an animal model for Ulcerative
Colitis (Agonistic anti-CD40 modet)
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on prior to the termnation of the experinent (day 7).

In a therapeutic setup, treatnent with anti MF
woamisedy is started 4 days after induction oPCHIEB2ZW8/011146

and repeated every second day. Rats are typically

culled on day 8. Urine is collected prior to the

experi ment (baseline), prior to start of treat ment

(day and prior to culling of the aninmals y
Thl;e\mqngtgp)ba@g@ Qpéhe activatiere aff mgcrepbagey q@/q@@dp@ ceI s by an agonistic

ant|- @Dﬁ@tdn‘ﬁﬂo ytfict hdBcéire il H&ﬁgloB?rthﬁ%Qer%l%'nBD in Rag1-/-

Disease severity I's determ ned by neasuring
miggr ot ei nuri a, macrophage infiltration into the

Aggl/ QBE rrﬁélté’r%daﬁé’g hﬂ A1 Rlcediasnlvk oA YfiréHas 88 $6H Jackson Laboratories

or mat 1 on) preventive experinent treatnment wt

anchkept-fer mawe@l@orerjorsgxfe@ ememmﬁjm kytheeanimakigrilifyorl hg agagist-CD40
moFm&ﬁb‘rHl Sintibody (EEK4Ee %F‘ls%gyp%r&hﬁbpﬁét'l GhR are dissolved in PBS

arison to contro anti b treated ani nal
at 11rn ailnfeve gerupe$1Gipligesera Qn’pgré)a%fé injeeted &p exithi %Ooug of agonist anti-

CD%Y PEbhHEM A :{)rﬁn%ld!%i Sad{;;at GBPStﬁatdf‘oQ#”é’ren;Ss (?‘?Qq%ta't&f‘ vitth anti-MIF

proteinuria nmg/ kg Bax6 ose)

antfopdienyriedaERebd dev emgmpt@@ﬁpahe B GueAG myes) s injected
°”'2?‘%'“Q§t9&‘é?é ES&F&QR@Nd@iaS heMrﬁroﬁlec%eQr%f \}véngﬁéd for the next 7

anti-M bodies 1n an animal no

dayst SarRay ?/@'WE@FBV'WAW (DA waspalsdateg e ol Spotiens eollected
for 'h%tcﬁ% méex I?@éor@ﬂ?&bﬁl @i':&r@ iNBASE ST huﬁdﬁﬁ'@ (@nﬁwastmg (0-1),

(nail ve s) are 1solated-

StO@'oﬁ@nﬁﬁje'@ﬁY(tQ@) @ﬁﬁe@?io@éhlpk%mjl(ﬁﬁ)oh‘“STMBBRBﬁie ¥@p| Based on
'[th((ﬁéiS @)5?) e&sﬁleh%ﬁg)es u'\ﬂé?nméﬁbn%g.‘! /and%ggéésﬁ(( )Cel'régtrr%nt with

el of Uvcerative colitis af

antaMpT @atlqulqgé@ag(%( &@xﬁtﬁ]gangt Bax69 sigaifigarllyi radyees d@g, DAI score
(Ba%RQ% ‘ﬁ éa%&gﬁ) Bak94 L oMo raflichibr B He02RE o4 Ffddcﬁ&rﬁ Y E&mpared
rol” anti y tw ce

con y'are injected I ntraperitonea
to isotyee korftiahiyeatedsvicdobwihermarea ther exeantHiseorestisiplso reduced by the

h R 1s started at the tine of injection of
te%'é-g@lq@ [n a therapeutic setup, treatnent is started

4 weeks after induction of the di sease. Mce are
ekI for WEI d Q nt..
exdflet & e eyl oS i M S ARB R A W R e
Humeh Ipfsostaim(ad@achrelnﬁiﬁzaleﬂﬁ([?@eb preehdrsedtbe frdhsaqmeentially growing
act i VI i nde DAL) .is cal and '
curfifds' ¥ utsBoth RV Gdetrttednitidil 298, PR M matrgel
areambouvatég' smhmﬂzmnebmy)ntamb n@rﬁtﬂahbgyMnfhdtGade (nide) Teratment with anti-
rm t of th | D
wirp ShigRy e anty 1Fe KR RLconit i Btal e e fitet hospiation 0.6
mg@nﬂbody)/moxmi/dny) ahd G(@peartgd(e@er&)seaom gay dMeasoresnesit ety sizes of
0-3)).. e C [ - M,F
tne Syt tllodly sHETeNS ki S8 EETBlegfR pridbing sery sgpond day.
Theasrbmlhieissamedcaicmmdeusamgj thehéormula V=0.5*a*b® (where “a” is the longest
diameter and “b” is the shortest diameter). Tumor growth of mice treated with Bax94 is
significantly reduced and the mean volume of the tumors analyzed 28 days after tumor
induction is 4.3 fold higher within the isotype control treated group in comparison to the
Bax94 treated group.

In a therapeutic setup of the experiment antibody treatment was started one week after

tumor engraftment. 50 mg/kg per dose of the isotype control antibody C3 and the anti-
MIF antibody Bax69 are injected intraperitoneally every second day. After 22 days of
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mean DAl is significantly reduced by approx. 60 %
(Bax69) and approx 40 % (BaxAlO in conparison to
WO28Wt0pe30 control treated mce. Furthernore, tRETME208PI1146
score is reduced by approximately 33 % after treatnent
wi th Bax69. Exanple 13: Beneficial effect of anti-MF
anti bodies in an animal nodel for U cerative Colitis
(Agoni stic anti-CD40 nodel ) This nodel is based on th
tre@tmqnt/ﬁtq ®Rdign qidle BERRIGEIURA WageipTingd ebe 2. 7b§¢'dah'9her within
t t i ntestinal
e e o A e | “sex
mat ched Rag-1-/- mice (4-5 wks) are purchased form

Exéiﬂskﬁw Ar8RBbathRE b#éct@ﬂfjarlﬁﬁmF mrboaws weeks prior to
the experinent in the animal_facility. The

Prosgranteiic- &ifests ﬁfoafatwﬁ]anmmu Brody qrﬁ 2wn ip gcpel) based caspase-3
aséa?QIs)fﬁethEQﬁ‘JHaW pr&&thtd &‘%@r 8&IFirfd Isé@ yed3icBIPRe deded on 10 cm

groups (10 mce each group) are injected

cultur@dﬁhesn(ﬁ@gﬁglls@,ﬂns@@ghihgtprgsﬂqce §e FAreshpmedium containing
10@%' mgé’dﬁﬁgxélu& Qo Aliebnitd AISSRHDS iAok apt 4 n\Wak&r another

anti-MF "anti bodi es on day 0 and’'day 1 (2x1 ng/ nouse ).
incatpasion R@fh)dgpbu@ Dl@ellﬁlﬁfewsa@s|41'Felé"leéafe§nﬁ9d Viiagpase-3 activitiy is
meb§|.9rEM B? a‘aelﬂb ra°f|uo(é%%%nﬂ IQS@é‘d c&gé'sé QMbéiFé‘?é [(Piglre & Cce are
wei ghed for the next days di sease
acti vi ty i ndex ( DAI') vvas cal cul at ed and col on sections
Exammplecté: elghibioniof 81edra§y) invia@eR (HI ) score. The DA
Ant‘? WF %nin@o&?@ss Bx$and @HQG@ b RDtesRalih  ThESdvieRD (nQaébn assays using
consi stency( 0-3) and col on thickening -
thel-tlugta@l rgstatecaneenetd! Ibadédadon thi ckness (0-3), cr ypt
51 U930 rd BELAHTRLL QB (020 oN9riagessqllicioum pore sze)
whiga,a69 ceatgdliviithcraiyDJysinederc 81 katenDmces dhe pelssaamp@te -mgnbrane
and” Wgﬁdq%\tzv{hggécfor %%g%ﬁ}edd nPArigh ro%dfﬁ%tTr%stﬁﬁ'\‘QRSer? guﬂ/&ce Cells are
reducton conpared to isotype control treate
allomedt teeattashefor t4he indhe pHpsenceraisia %’oFéJ%oTheémftﬁédtr@ymﬁH@m was
e [ S I
Ch&é’pgé\x hoainstﬁ'r«ft\)rﬁ-?r'eg ot pE c?tells Qﬁ gtér\@@ darﬁlgﬂﬂ e for 16h).

ude mce anti ant1 bo
Subregseritye catweuoes ¢1hawvh MjEI 580 (- azl)lb@d@S)harlevé@d@Uto the lower
o) t {
chd‘rﬁt%m ﬁél a%tg(r)équb é%l&)etg{el A r&glh tHé §§ 0?83" qe:fé]r %1 I} After this
mcmbatlnauolerlg@at@pl@eq migratedtcstis gmb@mvmfémofythe metmtvrn@e are stained
0

wit] St R0 TSR AmBRES: U BandH g Flowdt kot ifbrane i
coumt@ Idayde@w@fantuvw@@m%ﬁs Yri00gole rﬁ@rmailmdixwgd%/ day)

and is repeated every second day. Measurenent of the

sizes of the tunors is typically started two weeks

after cell injection and done every second day.
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The vol unes are cal cul ated using the formula V=0.5
*a*b2 (where "a" is the longest dianeter and "b" is
wothw/sémant est di aneter). Tunor growth of m cePCTERR@®E/011146
with Bax94 is significantly reduced and the nean
vol une of the tunors anal yzed 28 days after tunor
i nduction is 4.3 fold higher within the isotype
control treated group in conparison to the Bax94
CLAIMEAt ed group. In a therapeutic setup of the
experinment antibody treatnent was started one week
after tunmor engraftnent. 50 np/ kg per dose of the
1. A sunpplenalaatibotly anan laotigerc3nding por@nanereo! Mk spaeaifidathy pinds to
: j ' Bits NS WS BRIk aPRi¥cti
the A B LB oot S AR A T W BERAaFBcton
vol ume was determned to be 2.7 fold hi gher Wi thin the
e 1e8h id
2. 'Iq% %51’?&@%1 Qﬁtfb%?g loP Bﬁ J a%lh@ﬁg FBH’ ioh ngc?rémg%g% rlﬁ i &in sai
ant@ndy bomt@snmmrmomptlm p@SS@B$@catéeaﬁ oagpf thmfeilowing @f@aymes
X fAsPase- 3 assay using
tgﬂe'%ﬁlgﬂnéaﬁlms'r o\ﬁbc{'&eo%arﬁ@léé (ééﬁ)ﬁgfl nz PC-3. PC-3 cells
&) einlaieéssdpwhtmatm of eroedrcalisordibseriasts ~106 cel | s/ di sh)
[ of 10 % FCS. Fresh nmedi um cont ai ni ng
fgo %f {& %FBax% or 100 nMcontrol antibody C3 is
aljl déwbsafat bind2d nhn-agfiveeMIfanot her i ncubati on peri od of
ed and caspase-3
;égt&vﬁfgtéybgbﬁéégﬁwa@{&ggéﬁ%a fluorescent | abel ed
caspase substrate. (Figure 9). Exanple 16: |nhibition
3. 'Igwf r&@ lon !ahtd QV%?'a e%”&h?li(éﬁr@%'a%e&% tg%?é%‘ﬂ 136]'d2 wherein
ax are nswe nvasi on assay
saidigintitxpdy loe ahmgmrblrp@lo@pamen bingsdwmael MIF withea Keless t@ﬂ SQEuUnM.
PC-3 cells are seeded per well in 24
wel | - Transwel | (tm) dishes (8nmm pore size), which are
4. Theanerbolanahaptiiogpor asiiges- kinding POtOR LERATEREHO 6laim Hewherein said
N factor depleted
antﬂg{j¥§g§e & @gﬁ@a %‘?P%tngstt?ﬁgi@mgﬂface Cells
are aIIovved to attach for 4 h in the presence of 10

s. WEqTonclhRF 8kl shRaPBI A U8 oF DARIP 10 LR i oy
is seiebteddtoemtheygroup apraisting of BotipadyNsax8, SIUI@OﬁMB@mﬁfP radibedy Bax74,
ant@5&¥ eg hf?o&cﬂ%ixq%%nﬁlﬁﬂm B@albs are allowed to

rou e porous nenbrane for 24 h. After
thls |ncubat|on period, attached mgrated cells of the

6. ‘Ilh%v\% Fmﬁd?ﬁb dE51 r@nt% i 5 LHREA st |90?)m%3an IgG4 sub-

solu er o ceI s adhering to t
forrﬂ@t@éltlb‘ﬁd)t he menbrane is

7. The monoclonal antibody according to claim 6, wherein said 1gG4 sub-format has a
single mutation, whereby the CPSC sub-sequence in the Fc region of IgG4 becomes
CPPC.

8. The monoclonal antibody or the antigen-binding portion according to claim 1, wherein

said antibody or antigen-binding portion comprises:
a) a heavy chain CDR1, CDR2 and CDR3 independently selected from the heavy
chain of an antibody selected from the group consisting of antibody Bax8,
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counted in independent visual fields at 400-fold
magni fication (Figure 10). CLAIMS 1. A nonocl onal
WwOoanisedy or an antigen-bi ndi ng portion ther eB€CTHER2A08/011146
specifically binds to the C-termnal or the center
region of MF and inhibits human M F bi ol ogi cal
function 2. The nonocl onal antibody or antigen-binding
portion according to claiml1l, wherein said antibody or
ant argibod Baxt9) @npbodyi Bax 780 sstizuiy Saxp4) adidodp Bex 32 arnseantibody
f ol {09 properties: a) inhibits glucocorticoid
overri d| ng (GCO activity b) inhibits proliferation of
bane éghtcbhinsCOR1 fGDIBRQkandsﬁaﬂajndebam;arﬂlm salecﬁedérdm thedight chain

ant(?f-%?é @b‘goeg ?‘I[P f%@ §N§§M@h§anﬁ%ﬁo Ion ‘?f%BXB antibody

or Bamnd9gemntitdmidy cﬂiau@4 pontibbdynBaxSdo roiibegly tBaxtb2amd antidrodg BaxA10
wherei n said anti body or antigen-binding portion binds
human MF with a K less than 500 nM 4. The nonocl onal

9. Tanetrhdmtional aratitody anecbding itmglajpo t Wioeredbe adiiaglytcompriaésh

%br%grﬁ% adr?'a?noﬁ@aéa | |5 oM%ﬁceS g'{ag.llsﬁglt 'eggtng(fl%r]g(%rﬂ%m to the heavy
\zj\lﬂt¢Iiab*dyn1amcmudlspgu¢ru:e§of)armhed305ax8 ,antibody Bex&8, antibody Bax74,
corafipey 8a82 BhPERnA a2 Bhe Sty A9 2nFi body

Bax Z4n,gh'acﬂanbad1jno%&@éeqlmncb bivatys Balra$ D05k itleatital bathe light chain

4o, Beia ] A %fo%ﬁ indty! BA2 &ﬁgtgqb%gdsag;é Oa R Bax7a,

ant ariibdgly BAx94T laetnbmﬂyrﬁﬂﬂﬁalandmhmwﬁaa@dﬁr ding to
claim®6, wherein said | g&4 sub-format has a single
mut ati on, whereby the CPSC sub-sequence in the Fc
10.r'Bw monotlohz@jmltibedyomﬁhme@binﬂflme parhot lageerting to any one of

antj bogy, e [
o] RS obled BuPRbRA AR A G Sl fnoiogial
disgrasetis an irdlampratsysliseape ar laéupgrpmhmratn(emaqrdelDRz and

CDR3 i ndependently selected fromthe heavy chain of an

anti body selected fromthe group consisting of
11. aﬂté inoxhpcBazi8 aatitiddyodry tdaxaétigerabpindibe dyoriBax adcordingi toodipim 10,

BB SRR EOER Brcnts SR RO Bhseyly e
artrtritle Isiegéis, clkpiie shock, endotoxic shock, toxic shock syndrome, acquired
respiratory distress syndrome, glomerulonephritis, inflammatory bowel disease, Crohn's

disease, ulcerative colitis, peritonitis, nephritis and psoriasis.

12. A pharmaceutical composition, comprising the monoclonal antibody or the antigen-
binding portion according to any one of claims 1 to 9 and a pharmaceutically acceptable

carrier.

13. The pharmaceutical composition of claim 12, wherein the monoclonal antibody is an
antibody selected from the group consisting of antibody Bax8, antibody Bax69, antibody
Bax74, antibody Bax94, antibody Bax152 and antibody BaxA10.

14. A method for treating an immunological disease selected from inflammatory disease

or a hyperproliferative disorder in a subject, including a human, comprising the step of
administering to said subject in need thereof a therapeutically effective amount of the
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of an antibody selected fromthe group consisting of

anti body Baxd, antibody Bax69, anti body Bax74,
woanisedy Bax94, anti body Bax152 and anti bodyPSaERRITE/011146

9. The nonocl onal anti body according to claim1l,

wherein the anti body conprises: c) a heavy chain am no

acid sequence that is at |east 90%identical to the

heavy chain am no acid sequence of antibody Baxd,
moaeri¢ns antitRely ®9 thesantiosadyndmgrrtionnatqordag tosnyoane of claims 1o 9

or tﬁﬁ%h%e%c% pG&bred bRl toRaaiA1 LDor 1), mﬁ\e?él/rggéld antibody or

In amno aci d sequence that is at [|east
said grtigeindundingpertien furiet inbibde huenan b Fielegicd dunatiee. of
anti body Baxd, antibody Bax69, antibody Bax74,
anti body Bax94, antibody Bax152 and anti body BaxAl O
15. the Mithosanserdirto alaim Bédwh@fent reiddnfiarg@atasy digease is selected

o4 PRI Betc T B Tophd Sy Lo

toxic o] egﬂdfanneduama@d |f§SLaf@t¢er digiipes @V?df@ﬁ@eﬁ@“é'f“'c&‘eph”t's
|an£}¥5’1§ BBwél%ﬁéds\éeC%rﬁf%fg@é e”:lce?é?ﬁe%ﬂ%cbg%hms nephritis and
ant ody or the antigen ng portion according t
psagiRgibm 10, wherein said inflammatory disease is
selected fromthe group consisting of vasculitis,

arthritis, sepsis, septic shock, endotoxic shock,
16.tAvX isolaterherll Bya thas meoduses ine @wnpél@palr antivpgy @r he agtigen-binding
porfIEiRng B SRS escitbe, i nflammtory bowel
di sease, dlsease ulcerative colitis,
perltonltls nephritis and psoriasis. 12. A

17. Wfs%%?e%hh&@'c acc%rﬁfb?éctuljl BomnSMRYy LSiURiectibe srﬁg@é?ﬁzleotﬂé‘ﬂ encodes

tibody or the anti ndi ng portion acco
theam,avyméal@f ot thg hﬁ;htlcftam of 4Rl "wnﬂﬁléﬂﬁ'a@ﬁ@@b@r |ﬂ9,e antigen-binding

por@&%‘fy& q&&gf{% & of clatms T gphar maceut i cal conposition

erel n the nonocl onal antibody is an
anti body selected fromthe group consisting of

1 30 BN W0l st S it 1, v o

vectof, opMoneldm@qmpweSt ABARIOFRESION FoRtRh Fleayprcs Oaprablsinked to said

nuc?e‘;r‘é gGlgshiddmn i nfl anmatory di sease or a
hyper pro |ferat|ve di sorder in a subject, including a

human, conprising the step of adm nistering to said

19. SAqu?d)sfo;Ell FB&nEﬁ&F’g ey &9 é%cbmﬁgaﬁeéﬁlhcﬁé lo¥ 6 higGédit ¥8id molecule

anmount enonocl onal anti body or
accarding@reldmtii.-ng porti on accordi ng to any one of clains
1 to 9 or the pharnmaceutical conposition according to

claim 12 or 13, wherein said antibody or said antig
20. FihadiosbcellcracrBsiing tordaiaY 19, $RMBYISISY RUMSIPIRAGT BIRCHA %%ﬂodmg the

hedy aiPAnd a nucleic acid molecule encoding the light chain of the monoclonal

antibody or the antigen-binding portion according to any one of claims 1to 9.
21. A method of producing a monoclonal antibody or an antigen-binding portion thereof,
comprising culturing the host cell according to claim 19 or the cell line according to claim

16 under suitable conditions and recovering said antibody or antigen-binding portion

thereof.

22. A process for the identification of anti-MIF antibodies capable of inhibiting human MIF
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15. The nmethod according to claim 14, wherein said

inflammatory di sease is selected fromthe group
woceomgserd ng of vasculitis, arthritis, sepsis, PEEEPR@WS/011146

shock, endotoxic shock, toxic shock syndrome, acquired

respiratory distress syndrone, glonerul onephritis,

i nfl ammat ory bowel disease, Crohn's disease,

ul cerative colitis, peritonitis, nephritis and '
biojogioai fapttion ar. ingucinga banefitiat effectlin ae animal mundshby earryipg out the

' al anti body or the antigen-binding portion

km%@@g%g#ﬁg to any one of claims 1 to 9 . 17. An '

ia3 obaledingrarc hetitpdgdhat bintise taketivediT BRY Wges natiBindoipi rR-active

seqygnce that encodes the heavy chain, or the |ight

charn, of the nonoclonal antibody or the

dont fegting $richdntigpdydm in-Gino ass’ysdi ng to any one of cl ains

¢ . ‘ . Y | o g

£y St dn AukSE) SR LOD ot flchpediol

optionally conprises an expression control sequence

operably linked to said nucleic acid nolecule. 19. A

host cell conprising the vector according to claim18,

or the nucleic acid nolecule according to claim17.

20. The host cell according to claim19, conprising a

nucl ei ¢ acid nol ecul e encodi ng the heavy chain and a

nucl ei ¢ acid nol ecul e encoding the Iight chain of the

nonocl onal anti body or the antigen-binding portion

according to any one of clainms 1 to 9. 2 1 . A nethod

of produci ng a nonocl onal antibody or an

anti gen-bi ndi ng portion thereof, conprising culturing

the host cell according to claim19 or the cell |ine

according to claim 16 under suitable conditions and

recovering said anti body or antigen-binding portion

thereof. 22. A process for the identification of

anti-MF anti bodi es capabl e of inhibiting human

M Fbi ol ogi cal function and i nducing a beneficia

effect in an animal nodel by carrying out the

followi ng steps: a) selecting an anti body that binds

to active MF and does not bind to non-active MF b)

testing said antibody in in-vitro assays c) selecting

an anti body, which inhibits GCO and/or cel

proliferation.
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