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present iwoentivwms concerned with interleukin-10 (I L-2Qx/Ereaolotssé®
specific agents. In particular, the present invention involves humani zed
I L-10 anti bodies and their uses. The invention further envisages a method
of treat MTHUMANIZED ANGIHIGC-10 ANUBOIES RO RAHESTREA TMEY T OBACKGROUNDUIG THE
| NVENTI ONEBYSHENMATASUPUWSL®I Yt hemat osus (SLE) is regarded as an aut oi nmrune
di sease, in which abnormal hyperactivity of B | ynphocytes and nassive
abnormal production of imunogl obulin gamma (1 gG auto-antibodies plays a
key rOFELﬁWPTH@fW@NEf@N process results in sequestration and
destruction of Ig-coated cells, fixation and cl eaving of conpl enent
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enzy into |ssu s _(Hahn te r 0 Ln; DL,
Br aunvxzr% pl‘:eserﬁalﬁlollen R, lsl—%tmcem %}[% m?érf%ufsttﬂ ngsb@)nha%H?@%égP ‘t%@% a g% ?15?%
Harri Spdil'tlsulﬂ( tHéq:ir&bﬁSm@éntlbﬂﬁlefoh&b hﬁmﬁhlzddrie- [0l &itibodids hrndothpir uNeWT MoimkertioD) :
MG awHi | |; 2005. pp. 1960- 196 %?F )[§LE i s char acherl zed }? di verse
mani f e SReT GRSages? pekodefiFean el GRS eGP SPEBB 06 of pati ent s
conpl ai n of nuscul oskel etal di sease, 80% show cut aneous | esi ons, 85%
haemat ol ogi cal di sease, 60% neurol ogi cal disorders, 60% cardi opuI nonary
di seas BAGOGROIND KO EEH INYENIEEN 40% gastroi ntestinal di sease, 15%
t hronbosi s and 15% ocul ar di sease. The vast majority of the patients (95%
al so sgfdighicfiiaR & ﬁExﬁﬁ!ﬂoﬁJssésm Qi Begatied a8%nf AkdifkAine Mideades ¢ WheWedbnormal
anorexia, and wei 0ss, which are present nost of the time. Most
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2011/ 064399PCT/ EP2010/ 068569 when the synptons becone difficult to control.
Further, active SLE, with major organ invol venent, requires aggressive
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19, CD20, CD21 and CD22. FurtheJ I L- 10 ILlra, Llﬁgé per et al., din.
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response and are especia rai sed during flares in SLE patients. Plasma

| evel sregilt ¢fummnaﬁdpm@ﬂ5®né¥lﬂliﬂbm5és agai nst doubl e-stranded DNA ( dsDNA)
often mrror disease activity in patients with SLE. Raised IL-10 |evels
correlated with disease activity in SLE patients (Park et al., din. Exp.
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P oA G T e NOTRETOg! FUSBBURtonE] MYecieR Sumratnas Wk BHars
ant i bodi es have been conduct ed in SLE patients. In particular, several
trials have involved the anti body R tuximab, a chineric nouse anti-CD20
nonocl onal anti body used for the treatnent of non-Hodgkin's |ynphonma. As
not ed by Robak and Robak (2009), the results of these trials show high
activity of this antibody in SLE patients, and several new anti bodies
targeting CD20 have been devel oped; O atunumab, | MVJ 106 and GA- 101.
Further clinical trials reporting activity of nonoclonal antibodies in SLE
have been conpleted with the anti CD22 antibody, Epratuzumab, the anti-TNFa
ant| body, I nf | | XI mab, the anti-1L-10 anti body, B-N10 (Llorente et al.,
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Accordingly in a first aspect the present invention provides a humani zed or
chineric anti body or fragnent thereof capable of binding to interleukin-10
(I'L-10), wbendimws®ai d anti body or fragnent thereof: (i) pPorm#somoesshe sane
region of IL-10 as the IL-10 receptor a (IL-10Ra) and is not capabl e of

bi nding 1L-10 when the IL-10 is bound to the IL-10 receptor; and (ii) binds
to IL-10 in honodinmeric formby binding a discontinuous epitope conprising
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anti bodi es of t resent inventjon have a particularly advantageous node
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aspect t resent invention provi des a_ humani zed or chinmeric antibody or

f r agneftd i ng Kerwitocsriay Hyediip redugingipoinfiraiedtaryrawpoasesi body or fragment

t hereof conprises am no acid sequences at |east 80%identical to those of
CDR 1, CDR 2 and CDR3 of the murine antibody B-N1O variable Iight chain
and/ or Cooingr irgbswalm maocabna sdiudiac dgveabedneasitlu86Pan Ge&mt parhtst in phoisdagf

CDR 1, .and CDR3 of .the rin nti od 0 vari abl eavy chain.
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wherein said antibody or fragnment thereof does not induce
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erein nti body or fragment thereof . is not capable of binding to
| L- 10F@néii’p¢ gé@% % {hibfigs ﬁwmaboﬁhe i FL%@umtcrr@éltlb%leEo%mw #1d the
exanplﬁupggwnﬁ%ﬁ§ﬁmnghgﬁgnce to the following Figures, in which: Figure 1A
shows the am no acid sequence of the |ight chain variable region of the
murine B-N1O antibody (SEQ ID No: 2). The hypervari abl e
conpl enmentarity-determ ning regions (CDRs) are underlined (wherein LCDRL is
SEQ ID No: 4; LCDR2 is SEQID No: 5; ahd LCDR3 is SEQ ID No:6). WO
2011/ 064399PCT/ EP2010/ 068569 Fi gure 1B shows the am no acid sequence of the
heavy chain variable region of the nurine B-N1O anti body (SEQ ID No: 3).
The hypervari abl e conpl enentarity-determ ning regions (CDRs) are underlined
(wherein HCDRL is SEQ ID No: 7; HCDR2 is SEQ ID No: 8; and HCDR3 is SEQ I D
No: 9). Figure 2A shows the nucl eoti de sequence encoding the |ight chain
vari able region of the nmurine B-N10 anti body (SEQ ID No: 10). Figure 2B
shows the nucl eotide sequence encoding the heavy chain variable region of
the nurlne B—NlO antlbody (SEQ ID No 11) Flgure 3 shoms the anlno acid
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Figure 4 provides a conparison of the antigen binding properties of the
humani zed anti body variants in conparison to a chinmeric cB-NLO anti body
usi ng t hewbl2bhtili@43mt i gen ELI SA. Figure 5 provides the resuEP2e/ 068569
determ nation of the binding properties of the three humani zed vari ants,
hVH20/ hVvL7, hVH20/ hVL8 and hVH26/ hVL7, in conparison to the chinmeric B-N1O
anti body using purified anti body preparations. Figure 6 shows the staining
of | ynphisayd sig o thé ptesdittlig@nBdiD@lpravide Bikth@Bdgenfsi Gt B partS MM n bR ENEAHEST ON
chr omat o.igraphy_ of BT-063 Fab (upper row), I1L-10 nononer and diner (mddle
row) andliedrpliexcdf |L-10 diner and BT-063 Fab (lower row). WO

2011/ 064399PCT/ EP2010/ 068569 Fi gure 8 shows the overall structure of the
Fab fragment of BT-063 binding IL-10. IL-10 and the Fab fragnment are shown
as a riAsbodingbpines &rst asneointhe Birgsamtein@ensino wsoviides aHalmdnizd roe ehingdricBfitioGH or
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depicted. Only minor differences between the curves can be observed. Figure
12 sho the theoretical influence of. different affinities of BT-063 to
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DETAI LED, TILON OF THE. | NVENT] As i ndicated above, the present
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capabl entiodies Rdithg ptesernit ihemtion larendtOabid ko b, toadels tohewhisie D10t Biuantd Body
or fragment thgreof in the treatment of nedical conditions that are

medi at EGCHY" AR AIE/aeed I YVBIUCS AN e Ay BE rPipongs: In s way the impact of the
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mass of 37 kDa. Each nmonomer consists of 160 am no acids and has a
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recept 1 - l-1H0 d su N orecruyits JL-10 receptor
bet a (?{e?t%%ﬁgmgr&l?ﬁﬁghi)ltilﬁt %{‘%@é}céﬁp%@g%gh%éh?%d e% gsf b f%ﬁerg)l(tbaagstg el E)on a
vari et funofiora#y lastivd formaot (G0 asthemthameo akd hdnohsadudegahdagivn groducBhanhiveisol .
Rev. 2003 Jun; 55(2):241-69) including nost hepntopoi etic cells such as
ooy PR G FBERAEESS baimiserE TatHreBeVATBHBL)L B 6 BUEOAS et R prien on
non- h?ﬁ%ﬁ@liﬁﬁ%%fi@&! hih rRMER @8 B S 5iaR | cfe8k | \8a Fon-specific binding to non-active
kerat i oc?ét es. keratinocytes. The binding of IL-10 receptor al pha by IL-10
and t h@oleedeyi t nent of |L-10 receptor beta | eads to signal transduction via
Jakl and Tyk2 tyrosine kinases and subsequently to activation of
transcription factors of the STAT famly. Various cellular sources of IL-10
are knmwnsecond hspast the tpedspetr ineaitios ,provedps| aatwnanized ae | dhipertoantibydyess fragment

macr ophages, B cells, .eosinophils, t cells,. keratinocytes, dendriti
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events and differentiation into plasma cells (Asadullah et al., Pharnacol.
Rev. 2008 when s {2)¢ mdousdyo thad -l kéceptor.on of infl anmati on.



In the first and second aspects of the present invention, and in preferred
enbodi nents of the other aspects of the invention, the antibody or fragnent
t her eof bwodsiw439he sanme region of 1L-10 as the |IL-10 PeraprRaw/06e856¢ L- 10Ra)
and is not capable of binding IL-10 when the IL-10 is bound to the IL-10
receptor, i.e. when IL-10 is bound to the antibody or fragnent it is not
able to bind to IL-10Ra. As described above, the functionally active IL-10
di mer ilnteeth@dtSpau tthe present LinvkiRen arohidey RSBt Yorr @Cmekid ntlbodt QRS gindhO

t he conpl ex, which results in signal transduction. However, sone suboptima
si gnal Ithegepfehainis capghle 8&%&&1&%% parleRidng Oadle- 19U hgmedigeria o whereigi sy of
the | L38hdd0 blhORan: ARdoPAfh®S 1 EaPaRlGiRfoReifoBl | Shitgistbe c

I L-10 can(%%erategvia a ﬁtngg%ﬁogp%egﬁgﬁ?gﬁﬁe %%%@éﬁgbﬂ%?ﬁ“ ?%ﬁ%%egffg%b
and pr évarmershe binding of the 1L-10 to IL-10Ra via steric hinderance. In
particular, since functionally active IL-10 is a honodi mer, two anti body
nol ecul es may bind to the same IL-10 diner. Alternatively it is possible

t hat aImeufonah iagiengthantrésomdipvéitiod providea 4 gmarizef o ¢hithOrid aititede ok dRRINBE:

with the | -10$§.bindin. ite and_ ant agoni zes the IééloRa bi ndi ng by .
i nducedCHhaF W@oﬁa@a®h§n6§§BanFEmfgmgﬁ8% FRSH Beregf compriyrsaniae @ido2)
10; 98%eBdes a\RaRBbY REARAPRCGHbEPAAIOR 0685502 At 518t bV @k YnurkBan@sidy di es

may bind to a region of IL-10 which prevents interaction between the IL-10
and t h&V10vanighe dightrghatnhand/orjcompgiseg|agung aeid isgsluenaeh at least &t idsoidse! i thdse afo a

site Ofchl%l,%ﬁaaa&ldbmt@me ﬁﬁﬂxgé{ﬁlgiggéj§-erl6iJm%l§19h9{viytcH§1 cytokine to the

high affinity receptor chain an es a confornma onaP'change t he
hanpers the recruitnment of the second receptor chain necessary for
signaling..ln contrast, the antibodies or, fragnents. thereof of the present
et o GHhAEIE: DR e FERHnPIBY QFh 8. NFTR Goqict FHIReT EORIDORY ObTHBPAY t o
the saefrdo®ghpableff bidhel th idtbrlcukirt ML UL MRRreifCHPESIVIBY ¥r frhdiferd telddPdbgS Of
the present inventjon prevent any binding between the 1L-10 and the

| L- 10REOt Algdygsc hantibodyrdensadenth spitmediatedi grystpxigitey art/er r edreplementtdependente
may becﬂM@kQﬁ.- Accordi ngly, the present invention provides a humani zed or
chinmeritc antibody or fragnent thereof capable of binding to interleukin-10
(I'L-10), wherein said antibody or fragnent thereof is capable of preventing

I L-10 signaljng through the I1L-10a receptor. Th hrase. "binds to_.the same
Fegi ot SeT depC I osebl By PR En Rl S R h e uPody of raghe

t her eothetedf capaBRt & BMdifg tRitdrleuidiRa ([ion 0RiWIEteNDsAd ahtiboll§.or IfgRbheGErebhig

anti body or fragnent thereof of the present invention acts as a conpetitive
i nhi bi earbleof pieyendingh-10sEnaling thorah Biedbis! Opgeseptirdues bet ween 19 and 42 and
between 138 and 158 in the IL-10 dimer. Accordingly, the antibody or
fragnent of the present invention is also capable of binding to at | east
one r ebi dueventht dspect blat preset idvestéonr mgvidessa domarsizddooredHireerid welbpdpbo Gkgrhdnt 10Ra
bi nding. Further, the.phrase "when I|- is bound to.the IL-10 receptor"
refer sg’F’ES’Of fda {et(lfa{’t“?dd Wn‘élfeéle\\fgp‘rlm (hs-Jf@o&ﬁ*arem pad B‘Eﬂl}’i’qéé ioélxlg@,gmtemetﬁerwfds bot h
mnomﬁ&,caé]&lgmiﬂd;ng]@ ILEIORRxPFessihdccllspr ef erred enbodi nent the antibody or
fragnent thereof does not bind to the sanme region of IL-10 as the IL-10
receptor p (IL-10R13). This aspect and enbodi nents of the present invention
can al nat j.yvel : J I : hej

capabl SO P e RO R R PGSR el AR s RS, Kl
not bewhighcapabl e of binding to IL-10R expressing cells (i.e. via bound
IL-10). WD 2011/ 064399PCT/ EP2010/ 068569 In the first and third aspects of
the present invention, and in preferred enbodi nents of the other aspects of
t he i nuigiidei 100 shdwetha@inideostyd sequenR@@TeRS lifHehanfvaRindsedion & Wt SROAL BINOYS

epi tope conprising residues of one of the IL-10 honodinmer's nononers and
resi dudibedy (HR slgcbfﬁ'd 2)-LTheohysheepbie rcomplraipatarity-deermipag gegiptsotiyPRy) are

f ragmepy [ ; i ANYQYSR LRI GRITR. I, 54 S f

t he firsfﬂﬁgﬂgﬁ%¥gggg§?%gf§%§2qggﬁgﬁgqéecongEﬁgggger[ ﬁﬁ%&gggmﬁﬁgqﬁﬁfg?
mononeXo:@hd t he second nononmer nmake up the honodi mer. The term "honodi meric
form' refers to functionally active I1L-10 represented by a symmetric

honodi mer conposed of two al pha helica4 donmins (domain A and donai n B)
oriented at 90 degrees to one another. The structural integrity of each
dormain i s dependent on the intertw ning of al pha helices fromeach peptide
chain such that the first four helices of one chain associate with the | ast
two helices of the other. A single IL-10 nononmer is not able to bind to the
| L-10 receptor, since parts of both chains are required in order to build
the interface. The antibodi es and fragnments thereof of the present

i nvention exhibit concomtant interaction with both nononmers of the wild
type IL-10 dinmer. As such, they bind to a "discontinuous epitope"” i.e. an
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In a particularly preferred enbodi mrent of the present invention the

humani zed or chinmeric antibody or fragnment thereof binds to a discontinuous
epi t ope pwowonded43dsy the first 55 ami no acids of one | L- PCWRBP2010/068569

2011/ 064399PCT/ EP2010/ 068569 10 nonomer, nore preferably amno acids 20 to
55, and the last 20 am no acids of the second nononer and vice versa.
Artificial nmutant fornms of |IL-10 conbining helices A-D and helices E-F of
one nmononer in a fromrecogni zed by IL-10Rl or BT-063 are known from
literature. The IL-10 referred to herein is human |IL-10, the amno acid
sequendigis? 1Rishets tharimieo pegsemermeet thgsheaspdmaT omig | sSeErPEh PN RRBNBAF

SISPGSBS GRS SRR Con e

EAYMT MeihiRdligeSE@heiMDICDR)1 s tSECRHD ble: detEPR2Zne $EQNEY Ner 8;aanidi HCDRO iaBEQBDdi es
have t@gsgesired activity by known peptide scanning techniques or by size
excl usi chromat ography. Peptide screening techniques can consi st of
screeni ng possible binders to IL-10, all or a fragnment of which can be

i rmobi | j zed _onto a menbrane or on an adequate surface. In particular, the

| L- 10 &ieurg 2Ashewvsagrmneleetids ssareagmencading &y lighhelat V%rsﬂblefeepntoﬁéleéwwa%g
nucIeo@hgem§gggqggelgqm)q§ overexpressed in an adequate host such as e.g.
E.coli or 1nsecCt cells. In particular, the regions of IL-10 identified
herein as form ng the epi tope for the antibody of the present |nvent|on can
??bg:g%ure ZE]§ s}rows]tge nuctrlﬁ:%ﬁﬁg I eqzlet?c%%ngoe gijtgg}r;r:a‘a{vlygﬁagn IVarlac-ble e SOB ggne Fﬂng%e B-
technobdgmnuM%WMSEQQDe«ieahnologles one can identify also bi nders
recogni zi ng di sconti nuous epitopes. Either the protein or the ligand (i.e

t he anti body which will be selected) can be i mmobilized and i ncubated with

the potrgntd @Lhowsnﬁle :ﬁﬁhn@%&ﬂd @equenéémhmuﬂﬁ@smmalgﬁf ﬁldr}ea@yeﬁlmlasle Seddidnd

Ilgands are eluted. Several rounds of selection wl be carried out to

i denti (SEQilgHNesf 117 and y3.besneetively)Wpgdthen vtithethp seasienres éﬁkpn ifioat Adh (S PeY¥an
"chi nmer,i ef€r tfﬁp S Lop,

and/ or 1%1)| Jﬁ? (gﬁgﬁ% Il\ké %ﬁe%? tlgj(g:bélla(%f/ﬂm ggqb@n%c\éds}}]ﬁﬁsg%pqﬁ s) a&%&}lt]ev\éag%ﬁr om a

parti cudgarns $yédite s Von2 KREQADING: 1 Dt Pand ilewlagiablerdgidne dy Il ads/HD9 (SBQdHass,

et S 141 RO BoRL S e RN Tt 68 oblereae PO MY er ent Spect es,

anti body cl ass or subclass It is particularly preferred that the CDRs of a
chinmeric anti body have one origin, while the renai nder of the antibody has
a di f f Brearrs pevigena campasisen piche atigen Rinding prensEiesof theemeniaed anibodnyarients c
anti bo h bi ndi ng

sequeng%s ap?é&?a%b%%%?ﬁ?@§ %hﬁ%gﬁu%ﬂ% ahﬁféégﬁgﬁgv lgen grafted onto
human anti body framework regions. Wthin the present application the term
"fragnent " efer me t or. a.deriyative of an.ant that stil

et af nEitueS HiSidPe e GPRE Reusfbindidryor R bindimsgirafififen BE e ATl
conpri sﬁlame h&20gAMN. 70 IV VIED b hOHB MY AN B&dpardbfl to ithe RRifcic B-8N0 t he
Fab, Fab! F(ab) 2, Fv and scFv fragnments, as well as multival ent anti body
derlva@ﬂﬁ@@yu$%€ﬁ%ﬁ%ﬂé@ﬂ@%”ﬂ¥%@6§@@% or tandem di abodi es. The fragnent
preferably is at |least 25, nore preferably 50 and still nore preferably 200
to 500 am no acids. Alternatively the fragnments can be defined as those
havi ngFighredi shewo thelsgtimieg nf I pKDaytenwithlBiel¢dIAT O Lantl Bdi-063% he ant i body
fragnents may involve two or nore peptide/polypeptide chains. For exanple
an Fab fragnment conprising two chains of between 200 and 300 am no acids in
| engt hrgaeh7 eliowsagigbAbehBidnt ﬁtrdslﬁmagxeﬁﬁy bif BP&6B fHab (apicr how), 1L aonBbésomer and

conprising t chaj ns, of 500 am no acids in | ength each.
P glmeg (ml\go dle row) and complex (;/%B IL-10 dlmer ang BT-063 Fab (lower row). g




In the fourth aspects of the present invention, and in preferred

enbodi nents of the other aspects of the invention, the antibody or fragnent
t her eof iwoderivosexof romthe nurine B-N 0 anti body or f POWEBI08&56¥ari ant
hVH26/ hVL7). In particular, such an antibody or fragment thereof wll
conprise CDRs being at |east 80%identical to those of CDR 1, CDR 2 and
CDR3 of the B-N10O or BT-063 variable |ight chain and/or conprises anm no
aci d sequengasowd theenstall&AUeiucesit the Fhab HaghbasE BI-06PRnlingGPR 2 1and atPRE of
the B-N10 or BT-063 variabl e heavy chain. The am no acid sequence of the
nur i ne FeDf8EMEtSFGRAVN @S FTighREreResenidiopar i abl e sequences of the BT-063
variant are show in Exanple 6. Mire preferably the sequences wll be at

| east 90% or at |east 95% identical to those of the CDRs of the B-N1O or
BT- 063 Fagwré Helthys thd Fabr fnapmiene o {B T-0h2 addnessérably saore Hindiggreitet onithi-10easghd IL-1(Mei ng

derived_from - or,.1h - 063 anti body, n_conprise an am no acid
sequené%cegtpr‘g}tﬁgﬁlﬁ'% aéldzi%%ﬁ st %rﬁéh(ﬁyrkﬁlf(ﬁr%%%é%’r SRS e 1 ght chain
and/ or an am no acid sequence of CDR 1, CDR 2 and CDR3 of the B-N10/BT063
vari abl ¢ heavy chain, optjonally w variatjon ip the;e sequences which

does ndigUELBY EhaYS the IWOW}‘B*‘@OE*!LIF‘B@&%g@%ﬁcﬁepéﬁ%&w’%%@% ound By ncrrasiag £9tdi ¢ y

and/ or 45RR8GF BTYeh UiteH infriM@nddN ihj30bh iffo Hehi@@BNindeRer €of . In particular, the
variations in the sequence do not reduce the affinity or specificity of the

anti body or fragment for IL-10 as conpared to that of an anti body or

fragme onpry Sj t - e ' - nt.l r, the BT-06
(vari aﬁgguﬁiligébﬁb\ig’)e tgeﬁotrl Sdi/n?lqu%CQaOfrngfef%:rlgﬁ l? E&ng%ngf?}rlr%a?@g%l ﬁlgt eu(r%%sﬁirezs gnsgr
chi mer icervaniepioredyin dfiglire alpmahitrvdshier 060 hiphprr kst $ovtdi ecoacannatiasi 4 saquetcess of

CDR 1, CDR,2 an of th rine antibody B-N10 variabl e |ight and/or
nonvy e THmPRE dspicnOp iRt o FPnEe THaeh TREHOFS CH RSNt o
preferably the present invention provides a humani zed or chineric antibody
or fragment thereof which conprises am no acid sequences having at | east

80% mbiarpiepleavesbihy thaorstisakinflogms rpd shiffgserd radkiniies 0B T3 g0 [hOQwnsdgestce
S dont | . 7 \ : ; L NLO
i grsoptit bRl B O ARy ol NP hicDE ARG bR By o Bdn TR

i n ExabpBa-@3 (SoM)) brefdepictedr Thadosa-respsndetcunt it hegely depgndany i thleladiytigpiiyB T-
studiea erLo%ned by the present inventors the antibody or fragnment thereof
of the gfggiﬁk'invention can al so be defined as a humani zed or chineric
anti body or fragnent thereof capable of binding to IL-10, wherein said

anti body or fragnent thereof conprises a variable feqion conprisi ng CDR1
and CDRZuet 133hops3 grarinef meas smaxf/catokinecapceatpiéony iagilasmacysagys idasaag altmra
CDR2 a CRRi -BT- 3 V i ronally with amno acid
substi?ﬁ?ionsl¥%nt gﬁgggggﬂé%?ﬁgfbgﬁgg%%Fs provided: (i) the light chain
CDR1 conprises: 5er32, Asn33, Asn35, Tyr37 (ii) the light chain CDR2

conpri ses; sh5 (i he . heavy.chain CDRLl.conprises: Phe27, r 28, .Ala30,
Thr 31, ‘EW%EX (s?\‘?)”gt% W8 90 BF #‘?@ﬁf“‘&e&%ﬁl‘?f‘sé :plalsPBs?,VerAﬁ‘é‘%ségél‘%YﬂVo
Ser 56 fdminishatidhed\BT-06BminheIDR3 obmgesd. ses: Tyr 100, d y101, Tyr103. Mre
preferably the heavy chain variable region further conprises Asn73 and
Ser74. It is particularly preferred that with the substitutions within the
CDRs t ReiTia1f SPHERSERIPTRAON GRSV ERRIGNPT ef erably at |east 90%
identical, to that of the CDRs in BT-063. WO 2011/ 064399PCT/ EP2010/ 068569
The use of residue type and nunber has been done for the purpose of clearly
i dentifyin e.am acid resjdue t he .BT- 063 .whi.ch i.s bei

et or r 83 A RRRRT e BN PREUEsBlesed S rBlle SRR BulSar S Rwsat due
is gozjthieﬂ%bﬁmjbelge SObihHim%&o tri@lenkia IOUE -1 0), bei ﬂh uﬁdbﬂtﬁiatantﬁlﬂﬁlbftgi Grhgrhéht 'tH&ﬁeolf
candi date anti bo or fragnment being screened in t met hod., For_ exanpl e,
in an &rbg %%f&g}erap¥trﬂ?décai%@&i%ﬁtat 58 gl i eé@tvaﬁsgwf Frrcdit@fithilf: a
light chain CDRL if a non-essential am no acid residue has been del eted
fromthe section 1 to 30 of the |ight chain. The sequences of BT-063 heavy
and light chains and the positions of the CDRs are shown in Exanple 6
below. In a fifth aspect of the present invention, and in preferred

enbodi nents of the remaining aspects of the invention, the humani zed or
chineric anti body or fragnent thereof capable of binding to interleukin-10
(I'L-10) does not induce antibody-dependent cell-mnmediated cytotoxicity
(ADCC) and/ or conpl enent - dependent cytotoxicity (CDC).



As indicated above, the antibody or fragnment is not capable of binding to

| L-10 when IL-10 is bound to the IL-10 receptor a. Accordingly, the

ant i body wo 2brizagma®nt t hereof can only bind to sol ubl e | PCIEP2a014/068569 NOt
able to bind to IL-10R expressing cells (via IL-10). As a result, the

anti body or fragnment of the present invention is not able to i nduce ADCC or
CDC, at least partly due to its property to only bind to soluble IL-10 and
not celHun@aumd]d {s-alBomddimet @&hiangolsbdih@assadt kD H Edyh indhears c&lNsts sreldos
carrying . the anti gn of interest can be incubated with increasing doses of

t he antama%w% ach Basy dRUSRUEAT ghass diplSehkhe: 1ot lsd P utighitieradd it the Tholli ve
conpl e _

o arrot SepigE e . B 1LTOR | FRAT S0 @uefiR foalbt 1110 :EARoP BARAHIES ofF -

ant i bodygR2nidticths cADOEx. Tl ﬂesepd:(ans yxprgssechen avtiigeof oéllsi it m%ﬂar(lmmugebells

or esondS piinesct Piron] A PR SRS CAHERET il login G The B 8gip gl s

cel | s) as Hdgocleg! acrophaged, |ar1K|T1 lahd §- l@ﬂlph&@ltésaﬁlg% al@@bk]&eé‘s@dﬂ oR onBafspoRicas
par anet er describjng the amount. of ADCC i nduce

2011/ 06250 9psbrps Epilemay! geEsEderatioqyss karaiocytes. 4 h? mrxdmrofa@p@cqecqpfortai@a by
presengy ljny ﬁ@tth@r}ecm%f‘opf]?flﬁrréc% 0P BRALAR D Si Oggm &Qﬁgu&m'mﬁ' 133 of
t he i nvention hunmani zed or chineric antib y Oor ragrrent t her eo IS
capabl ¢yrofindinaengnd wbsaquentlygalertivation pf ta@@f)pt@ucfaptm’aaf thet AT faniiky. Various

adm ni stered to a t at | east 0% ne pre fera st 60O nost
prefera%l ularaﬁoufcé)’zsas({%aﬁ}sgp ki tkﬂow? Ls%g t eep eﬁa? %n{egg éqr%sweﬁ% IB%I}% &Xed
with th&c@phagl@QCB’ celits, boagipans, rhdvecanf kerhﬂinobgmeg Rodvitextellstahe cv@r sanceans.exed
with the antibody or fragnment thereof fers to the IL-10_ occupancy by the
ant i bodly 1BiugcHgehemB eherags rafnt@qunfw%agarw@@%waamam%wﬁ gbiProgteratenpdisent .
The | Ly Qo6 URARE ¥nd BRRF YA iy pmﬁfab&@ly (ggadfunag@?ar PRIAMBS | 2REESHRY | N
vitro based on a blood volume of 3.51, and with know edge of the

di ssocdun; b?ﬁZbZﬂdsﬁ%ﬁndmétbQMrpftlmi@Hamtwbody or fragnment and IL- 10 and
further, using the assunptions and nethods provided in Exanple 8, bel ow
Cener al I y, the antibody of the invention further conprises a human const ant
r egi only fhe first Bt Se@ad ahﬁ:o&&if&h:et pxtéseammvgnmmn sﬁcamtprdﬁefredl embbdioentany thel diss of

[ | obul , | udi d | gE, d ty
| ol uaRigen B Trsegon. g atinbrlskmont Beisof S Edndiedine BgPoAL ) i the
sel ect gd | fERBG L BSIIE POIEd P i8I REELPsHIObS Bildg | IL” 16hth ‘%Hé' 18010 18 Fbund b G 1L-

products The present irivention further provides nucleic acid sequences
encodi m@retcb;&oxane iviied JL-d0 isibdund oalthefantdlgnig ot Saglead it ibect ableaw dindTo EL-M0RK.i C
acid sequences may be DNA or RNA but are preferably DNA. The sequences may
be used within expression cassettes or vectors, and are of particular use
i n progycidigrigede gVl RRdi msciRnsy rRgvEnt sot h@ﬁ&ofm&a&&'v@ﬁ?%@%ema The
invention further provides host cells transformed wth

pol ynusibsapieates recantsribskiRPninta seetdnggexp rwhigc tesulss. inSsi gmaihfaﬁsdmedm dédvesecan
be both pro otic nd eukaryotic. Alternati e .ho | . ca

ybr | GOHE SO g RE ST do caracied b RHE PIGE Ghrise oty trdiwes B Bsdf

i nvent{,qn-Mirlh a rryel oma cell. The host cells described above can be

utilized in a nethod for the production of an anti body or fragnent thereof.
In particular, such a nethod nay conprise a step of culturing the host cell

inas le cu ns aII t he, ex ress i on_of
|02 SAHUADLS SHAU R YOS LM Lions L AMA0 LI eXpieeRl ot
Sﬁpal’ aTlndygnﬁ}hana:u? thedtyl Ow‘ndgﬁr?@ﬂmhb Sfrrélﬁm dfhﬁe Ul G tor B.- DR viensteNE hirde@naf
this type are we nown an escrihed in the art. present |nvent|on
al so pﬂlorzﬁﬁ&é@ a%nqes%fl%@al %ﬁswﬁfﬁ@ 10dwp hpwediger.dae atnﬁg‘i’f%‘@(’]éﬁ‘i lgiomay pigd to
Conpr i Gk BEmOME. 107diRE A 10fnaaMEIPR 8pbdhiLthat Qnéﬁraﬁaﬁlg%mlmyaﬁmsto 14€gibR o 53
of human 1L-10. Such peptides are of particular use in the screeni ng

met hodld-- Hesetr p¥reldppiag ovith the IL-10Ra binding site and antagonizes the IL-10Ra binding by

induced conformational changes in IL-10 (Josephson et al. Structure (2002) 10; 981-987)
7



Medi cal Uses The antibodies and fragnments thereof described herein have
utility in the treatnent of diseases or nedical conditions which are

medi at ed w9 2an/sk39at ed | evel or activity of IL-10. As aCrTaEradm/o6§56oVvi ded
is a nethod for treating or preventing a nedical condition in a subject,
wherein the nmedical condition is nediated by an el evated | evel or activity
of I1L-10, conprising admnistering a therapeutically effective anount of
the anti body or fragnment thereof described herein. In particular, the

medi cal condition which is nediated by an el evated | evel or activity of

| L- 10 iAltegiativelpctap peitngiey mayhing ks esgion; Hbnili witicaprsgeps svsrasion hetwere iisody
or fra t 0 I r ek o i cine; i .
parti oalap st A1 0g8 HABRE (AP <R 3Rt Al o ARG, TRELT Ains BERI Tt
pur pur atilll aexposed nefehrbitdisg ofllthe cpolMe t@nthe Heplataiffidisy €cepibe chaig ahdeintiuces a
tumor cells dependin nJL-10 di rect support of proliferation or

suppr e§§‘in{9ﬁn%'l‘og?elnﬁ;\i‘ﬂge %&s OPREES % R teRt %ﬁﬁ?‘?p?eé?ndAPelcﬁl?tP‘hélFa“ér?ﬁ??ﬁ?aFﬁéﬁ‘i’r of
the inypRbliN is a pharnmaceutical conposition conprising the antibody or
fragnent thereof described above with a pharmaceutically acceptable carrier
or diluent. In an enbodi nent, the conposition conprising |iposones to which
t he ant] of, . f t i I B

s i 4 eoeThe AR Tor ABRERL tlefeol BBl Breee A An O RO e i BBt

Pr ef er abl1g with Hhe0Rd eabirelitg ©fthSkdmd fegioantfithoty 10as tHea@BRa. Atesreiablyl the
adm ni stered i ntravenously qr subcutanequ

|y VO
2011/ 06BEIGISEPA EROBEHHEBEEEON PiFVER Y iRSRAINg Refwari fhisoldi- B anhther Laliifentis
t her eof,glesedi Bedub&siRidl AW dntst ¥edrRddb 8BRS iy We LRG0 2M CRMHLLT 8RS
which are nediated by an elevated level or activity of IL-10. In
parti c@resent invieticomrpyiden akureandzel oaghimatic antihedr of fragmend thergolf kapablg of hinding

ol o DRy Bat P OTCIO) ORGP R ERRGT 0Pl BRCRRALER, ot Rt tal (o

obt ai nkiggaling ooyt e Mg-180.3eploe t aken from an individual; (b) contacting
the sanple with an anti-I1L-10 anti body or fragnment thereof as described
herein; and (c) detecting the presence of IL-10 (for exanple by detecting

t he pr of,; i : Qb A ti G r (c)
can | s Dt op i MRS READ o) LAARER SRR SRt PPl Ebdilor i3l

addi t i dwereof ecompeteoritinty IEUORhdor lhndipg 061e-H). &t effect the aofibaslyrmp drmgment ttieecof
anount I1L-10 .present to one or.nore.predeterm ned val i.n.order..to
ke aff s LT et g e e HB RS hEM e B S e it

pr e- debavaem e9l an@liDemd iyweeBprissaidt 158 st e dpr10 dmlket)eA @brdifigy, ai®unibodl drL- 10
present in an _equival ent sanple taken froma healthy individual. Preferably
the satp$Bent of Seppraschh VErIANG'S G0 £RP0E BlyDIPARE () 2bleds @ne residue athim Bethiodual |
I N par el Fibns 48 t8BEOLY 9T 1 kagNORL i@y, be used where the nedi cal
condition is SLE. Non-nedi Cal uses Still further provided is a | abel ed
humani zed or chineric antibody or fragnment thereof conprising the antibody
or fra fe ibe in and,a | b. l.abel may be aof any
suitab gﬁgiﬁépgﬁgﬁh‘ﬂ%ﬁﬁ%é%é?P gﬁO@é @t%fﬁﬁaﬁ]érgggigﬁ%%m%?n%%wgﬁ |'é§y in
a sanplséoutdwiplabétheideari.c. tiheothal@lomemytolitke H.-10 teoe@scent | abel . The anti body
or fragment thereof of the present invention, and in particular the |abeled
anti body, has specific utility in an in vitro nethod for detecting the
presenges frefetdod bbdinRnS@EBAE0dY BE fAEh &1 ¢hei@RY 6NN bR 18 ikt BRe AgiGPOMCt i Ng
the unl abel l ed or |abeled anti body or fragnment thereof with the sanple,
washi ni0 esbe Hahprasenter b dholB&Bant i body or anti body fragments which are not
bound to the sanple (unbound anti body or anti body fragnments) and detecting
the presence of the antibody, for exanple via the |label, in the sanple. WO
2011/ 06HiS 9 BhERPDO2diR68 6 theAlrésentriatdantiet yan dltemativdlabe Hefthedng the adybody or
fragmept may be used for, an.in vitr t hod . for, neytralizing IL-10 in a
st ehasfioh e Bbec ARG P el LT G nPeh ey ThEetiion & stk « ne
ant i boghingddaphilaefMBinding REIEOIR &6présink el (NE Vidwyuaatibogy or fragnent thereof
to the IL-18. Further, the present Invention also provides a nethod for
screening for one or nore nol ecul es capable of binding to the same region
of IL-10 as the IL-10 receptor a (IL-10Ra) conprising: (a) contacting the
one or nore nolecules with a peptide conprising one or nore of the



follow ng regions of human IL 10: am no acids 27 to 53 and am no acids 142
to 155; and (b) detecting whether the one or nore nolecules binds to the
one or nowe 20egice3ys of the peptide. In particular the omeT@mP20m00685aD] ecul es
are preferably peptides, and are nost preferably antibodies or anti body
fragnents. Screening can be conpleted by nethods which are known in this
art, such as through the generation and screening of a phage displ ay
library. Still further, the present invention provides a nethod for
screening for an antibody or anti body fragment capable of hinding to the
same réQ i%‘t?ngré? al?q_ﬁ'llfé aégeci{ﬁh%{ {he Pigsentdugstion. apd(ip prafomed cubaBmRats vg the efer
cont actakRgrsOb¥e tHR in¥BhktRnaRhd RAENOIPT o2 i ROHY hE 88 TalHs StoMh tdischhfinkBus (eP)tope
assessing the ability of the antibody or antibody fragment to inhibit the

i nt er aceMprsiperagidoss of aneefgke the0 homadmere apnomers apfl iresidRapf thecpeond IL-10

e s nRR AP e, e “PHRR, Y (FBRR InghBE ds o BTy ouy P EE”

ant i bodymprisi@ntdstiaeky off thadirenmomumngyrang essiduey af itled$eeomid gloadm e MpEdeti thg ERR1
and CDR2 of BT-063 light chain and/qr a variable region conprising CDR1,
CDR2 aHH’“@BE@“Sfthf‘BSFP?}%g"H%%W 5P thediomoghadti y with amino acid
substitutions in the sequences of the CDRs provided: (i) the light chain
CDR1 conprises: Ser32, Asn33, Asn35, Tyr37 (ii) the light chain CDR2

conpr i J88:terpy slxmngdimpric form heedtry te Hanatiormivl adyapiL e seprespaiod by Sesgametnta30,

Thr 31, i WA Y : i : 5 3, 54,

ser 55 "Bt PSRl sl ABI0 s O TR AE ) 8 Rmat B st 0
Tyr 100 degBbap 10 dne Tyatid3Thd siruchird istegritg tof Bih doardin 6f deptrelepr @sthatintenwiaingars
has proyvided. details .on ich.nmolecules are. likely to haye the ability to
by nd"t &b Fs e fihsaet Pentl B Bt s e s Cropi Bk Cam it s Bieap ot the
candi dakserwdtHef€ds! of $hel hdr0A sirplealL - TR okamnd iidhadt @b IS B 16 theaB N OREcPRAGIREE
t hrough t he ta&geied mut agenesi s of the nucl eoti de sequence encodi ng the

var i abPErE§ridaiss aeequwtd deardaiiobhbdifie intaidadenvent i on will now be

described further in relation to the foll ow ng specific enbodi nents.

EXAMPLES EXAMPLE 1 - Characterisation of Murine Anti-IL 10 Anti body B-N10
The antibodies and fragments thereof of the present invention exhibit concomitant interaction with

both monomers of the wild type IL-10 dimer. As such, they bind to a “discontinuous epitope” i.e. an
epitope in which amino acids are in close proximity in the folded protein, but distant when unfolded.

In particular, the epitope is represented by amino acids present on both chains of the IL-10 dimer..

As a result of this mode of binding the antibodies and fragments thereof bind to the functionally
active IL-10 with much greater affinity than to the IL-10 monomers, on which only a part of the

discontinuous epitope is present.

In a preferred embodiment of the present invention the antibody or fragment thereof binds to a
discontinuous epitope comprising residues of helix A of one IL-10 monomer (i.e. the first monomer)

and residues of helix F' of the other IL-10 monomer (i.e. the second monomer).

In a particularly preferred embodiment of the present invention the humanized or chimeric antibody

or fragment thereof binds to a discontinuous epitope provided by the first 55 amino acids of one IL-



1.1. Isolation of DNA encoding the variable antibody domai ns of B-N10O For
the identification of the variable sequences of nmurine BN-10 cell pellets
wer e usedwOTBha/savpl es (3 x B-N10, Passage 3, 1 x 107 ceCrgp2ewioessst or ed at
-80C until nRNA was isolated fromthe cells and, after cDNA synthesis, the
vari abl e sequences of B-N O were anplified by PCR and then cloned. In
total 14 clones were sequenced (SEQ Laboratories, Gottingen) and anal ysed

for botlo mbenear nakl grefek g amhni stidnzh foss,tdnd Manisabb anheavyids baite. sedda
vari abl e sequences of the B-N1O were determ ned unequivocal ly. Deviations
occur r SPIEREYANdVIEHESR: t er ni nal priner regions (see Table 1). In the case
of the variable heavy chain, the sequence variant QVQLKQ (SEQ I D No: 59)
occurred nine tinmes in the priner region, but other variations occurred
only orutfigel mypiteforMhefslLyk Gomtiningbelshodelh ahdheldwb Edl ofivnegnoromer irea Game  of

t he varréca l%edl%}g@hl(ﬁﬂaor%T bgg)ar\e/% ﬁgm L& present in equal proportions.

After cO € Sequences Wit e Ut ne” germline sequences, the cr 1
sequence with only 3 nmutati ons exhl bited great honology with the identified

VL seq the DVL SEQ.I D No: 60) sequence i s npst

pr obabl ; hﬂéoé%gfﬂir@g&ﬂ?éﬁﬁ naniial Osgtr?l.?él%‘é a%fi%ﬂlt’@l‘( Q"}F@ f: begrpprepegted

t ypi cal,g.of another class of germline sequence and was therefore excl uded.
WO 2011/ 064399PCT/ EP2010/ 068569 Table 1: Cccurrence of N-term nal sequence
vari ants of the sequenced variable |ight and heavy chain of B-N10. The
chosen SEEQEERSEE AF BHY e lda tNed-RDARDSF d SRYREF FOMe qRETINd- LN SLL¥RFKEBL e

| i ght charnsEMYMIY(SEQRdA NQDEDr kAH NEMIQUBEQRIRINKRCHRO FLPCERKEMIR ( SEQ

| D No: v@3Vx#AFNK LOEKGIYKAM SEFDIFINYI EAYMTMKIRN (SEQ ID NO: 1)

It can be determined whether anti-IL10 antibodies have the desired activity by known peptide

scanning techniques or by size exclusion chromatography.

Peptide screening techniques can consist of screening possible binders to IL-10, all or a fragment of
which can be immobilized onto a membrane or on an adequate surface. In particular, the IL-10 or
IL-10 fragment can be synthesized synthetically or the encoding nucleotide sequence can be
overexpressed in an adequate host such as e.g. E.coli or insect cells. In particular, the regions of IL-

10 identified herein as forming the epitope for the antibody of the present invention can be used.

Anti-IL 10 antibodies can be identified using e.g phage or ribosomal display (or mRNA display,
polysomal display, yeast display) technology. With these technologies one can identify also binders
recognizing discontinuous epitopes. Either the protein or the ligand (i.e. the antibody which will be
selected) can be immobilized and incubated with the potential binding partner. Unbound proteins are
removed and the bound ligands are eluted. Several rounds of selection will be carried out to identify

high affinity binders.

Within the present application the term “chimeric antibody” refers to antibodies in which a portion
of the heavy and/or light chain is identical with sequences in antibodies derived from a particular

species or belonging to a particular antibody class or subclass, while the remainder of the antibody is

10



DVITQ (SEQID No: 63) 1 D VLTQ (SEQ ID No: 64) 2 Variable heavy chain
QVQLKQ (SEQ ID No: 59) 9 QVQLKE (SEQ ID No: 65) 2 EVQ.QQ (SEQ I D No: 66)
1 QVQLNQ@WOSEQ/d6I9No: 67) 1 PCT/EP2010/068569

identical with sequences in antibodies derived from a different species, antibody class or subclass. It
is particularly preferred that the CDRs of a chimeric antibody have one origin, while the remainder
of the antibody has a different origin. In particular, in the present invention the chimeric antibody
may be a humanized antibody in which the antigen binding sequences/variable domains of a non-

human antibody have been grafted onto human antibody framework regions.

Within the present application the term “fragment” refers to a fragment or a derivative of an
antibody that still retains the desired biological activity. The fragment will generally comprise the
antigen binding region of the antibody and, in particular, the Fab, Fab’, F(ab)’;, Fv and scFv
fragments, as well as multivalent antibody derivatives, in particular diabodies or tandem diabodies.
The fragment preferably is at least 25, more preferably 50 and still more preferably 200 to 500
amino acids. Alternatively the fragments can be defined as those having of size of between 30 KDa
and 150 kDa. Further, the antibody fragments may involve two or more peptide/polypeptide chains.
For example an Fab fragment comprising two chains of between 200 and 300 amino acids in length
each or TandAbs ® (tetravalent bispecific antibody formats) comprising two chains of between 400

and 500 amino acids in length each.

In the fourth aspects of the present invention, and in preferred embodiments of the other aspects of
the invention, the antibody or fragment thereof is derived from the murine B-N10 antibody or from
BT-063 (variant hVH26/hVL7). In particular, such an antibody or fragment thereof will comprise
CDRs being at least 80% identical to those of CDR 1, CDR 2 and CDR3 of the B-N10 or BT-063
variable light chain and/or comprises amino acid sequences at least 80% identical to those of CDR
1, CDR 2 and CDR3 of the B-N10 or BT-063 variable heavy chain. The amino acid sequence of the
murine CDRs is shown in Figure 1. The variable sequences of the BT-063 variant are show in
Example 6. More preferably the sequences will be at least 90%, or at least 95% identical to those of
the CDRs of the B-N10 or BT-063 antibody.

Alternatively, the antibody or fragment while still being derived from the B-N10 or the BT-063
antibody, can comprise an amino acid sequence of CDR 1, CDR 2 and CDR3 of the B-N10/BT-063
variable light chain and/or an amino acid sequence of CDR 1, CDR 2 and CDR3 of the B-N10/BT-

063 variable heavy chain, optionally with variation in these sequences which does not substantially
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QVQLTQ (SEQ I D No: 68) 1 The protein sequences of the variable Iight chain
VL and vari abl e heavy chain VH are shown in Figures | A and 1B,

respect i WweDyn11llse3dbyper vari abl e conpl ement ari ty-det er m RCREPR@QI068569 ( CDRS)
are underlined. The correspondi ng DNA sequences are shown in Figures 2A and
2B, respectively. EXAMPLE 2- Ceneration of a Chineric B-N10 Antibody The
identified variabl e sequences of the heavy and |light antibody chain from
Exanpl gpd: tehi@infy Qg spselﬁ)c@ Ieed iibsKSSEMghRAt th&@oiewaeﬁéﬂmhefvanamns in
reconbi nant antibodies. The first step was to clone the sequences into a BS
| eader thet spguence edomiqiardusd dbe affgeiyr et spgeifisity abtheasrdibpfe o fragmaitnéer Ibd@saSa

splice

e L B T T A
constameBiDM(\gHMVH%WEV)lamﬁpﬂyti vely. The vector for the l'i ght chai n
and the vector for the heavy chain were prepared and then transiently
co-transfected into COS-7 cells by cal ci um phosphate precipitation or by

|'i pof eqf iaQpeciflhremb&dimefiUiht WihMasideR binatimetic WaShodR oy q&gﬁl@maﬂhtaebf orfistisss thef t er
expression of the chineric B-N1O in COS-7 cells and detection of an

ant i bo@pino acidesqquence o (&Y hat BRt2 pechBRBH the mopine aptibpdy d&Bilf jvarigiianbgtig

Syst e e sy 5P it R8P SR BTG MR PTARE SO RLAO e B
E geCtEIC_) l;]rﬁéntédk??%rgtcf)ﬂd% s hndwiizdl &l dhBAeric avibsdy anfrhgrtmmmheréafpﬁaclcbrahmisamrhmody

Chon!  Reitseisnoay iRy P workyBteriehe At e R 0y ioR SR FRE wibhy, 206%

chi mer k&uaitel i@y Wals thketLiabRdotatnk o the@hirhe IahtldQﬂZ@ﬂNﬂ abRishovaiini Fifiteniyor| 9G
(H+L) anti body (D anova). A chineric control antibody in defined

concentiththeyisiaplg depsing of the Blghea antifidy assbemvmyl Bxaswdd ¢ ve control . For the
antigen ELISA, human |IL-10 was bound to the plate surface in a
concentration of 0.5 and 5 jig per nL. After incubation with the cell

cul t ur 8ti tﬁlp'ﬁrenaas atrrBSUGtmfdhft Atrey caftstalldg'rhmhyesmdiasaf)erfOtrh@i by thelipngemfintenors the
chimericg tect th the PCDcon ug r anti - human

(el AEREDAY FReREVETET hrebobriofl BYRIGR M RiERe (BP0 8 hplERR o)
The anthibesdy a‘ﬂﬁBodyS&dﬁiagmaitCﬁh&féeﬂbdi;ﬁbleO@f Bifndﬁ»\g&oalldl(ﬁ thgelﬂe{aldfantﬁjbdy or

bi ndi ng(?was detected with a POD conjugated rabbit anti-nouse

G.1lgM .
ant i bofyemevaKRsyeot mREFIEs A Y 1aBre TEREN EDPBAAE T s s RB2 i Bésza%pl g ghain
EXAMPLE, Hor a MY #1on0bnrisABtEDR E1EDRA LB QRS of @"[t(b@bl he%(l% Qhdi§ obRodafifiuce
t he i munogenicity of rodent anti bodies in humans invol ved the generation
of chi wishiamirracidndbt@stidng in Bsiseqieness obthekiDRypravideds const ant anti body
domains. As the rodent framework regions within the variable domai ns m ght
still induce an inmune response the nore advanced nethod of CDR grafting
was deggl opﬁéJlgmt&almng)Rheorhpsr&asfSeﬁzpfAshme Aanis,gerB7bi ndi ng sequences

(corrp nent rit et e ion CDR) onto conpl etely human anti body
franme l’ks ‘?ﬁﬂﬂéﬁgilﬁtdﬂ%\? b°’8 ILyShuman acceptor frameworks are sel ected

that ragenbihe hBRSIchsih @I VcdnhjRisB Pheer, N0 AR5, Immwgzl ncrease the
probability of réstori ngpp;he original antigen specificity and affinity

duri ng(ivhe thaheavyzhein Dt eegises: BinFenegd. @hyptowetes using human anti body
germ i pe se 9%??&2%319% @rﬁgsqq?pl%sc}g,lme?&;ﬁgsed anti bodi es, anal ysis

of CDR'I tures and ray s ructu ant i body/ anti gen conpl exes
m ght be used or conbined to inprove the process. Usually several humanized

anti body varian re generated in this and anal d afterwar :

7 ogar PR PIRFPOD] Dechualchany St ATSen gt SRR APBH dat st nel find

the 20paM14B1 A RBA3 IRRCTHIERROLBRAGRRE Within the CDRs their sequence is at least 80%,
more preferably at least 90% identical, to that of the CDRs in BT-063.
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original antibody. Finally according to the desired function of the

anti body a suitable human constant region m ght be selected. 3.1 Sequence
conpari SON® 2bafosed®n t he nuri ne vari abl e sequences of B- RCIEPacd/obgsrean
sequences, and design of a set of humanized VL (hVL) and VH (hVH) sequences
The murine anti-1L10 anti body B-N10 was selected (Llorente et al., Eur.
Cytoki ne Netw. 1993 NovDec; 4(6):421-7; and Llorente et al., Arthritis
Rheum 72008 #thgsidd( @))e M@Qﬂ&%} hasl| B&n %ﬁ@ﬂﬂ tﬁ@ﬁurﬁ&%%‘f @leﬁﬂy Ifﬁéﬁﬁ-ﬂir?gecﬂe amino

antibodies is based on the CDR-grafting procedure where the conpl enentary
det er miagid rigpique gif W?M})Fawblcg issteadng isfongim Heoeapt ﬁrWI&Iévgua@n@cwtm éhatsi ce
O ¢ DR mAGC AR s {LATEWEn S0 AR Piche 10 BRLR Bl A B Sl Ohe LA 2
sets he e nurine sequences to-human ger&ll ne sequences
t 0 M niantitody ot ﬁkgrmént bell’rgmreemdhlathlemmhod Por e'ﬁhmpkeoimmarainsbmdyaff tltlhanbmhmer&
sequen e to hu onsensu quenc dentify unusual.

o Guoe Aty B SRR P Grih S Eal CE Rttt R, o Aei e diehuso

t he CDBeesl&&wacmnm sedtodi INoi30fo@ tEaighO¢hagbout i nportant structural
framework am no acid residues. The nurine variable light chain of the B-N10
shows the highest honology to the human germine variable segnent 2-30*01
(AL7 ( : i he
human. CoRCERe L Saatnee ot o Ry BT e an s P o R Pk oo i
Conpl ehmarhgle ibtbglodet er mi ni ng regi ons (CDRS) of the variable light chain
could be classified in case of Li to class 4, and in cases of L2 and L3 to
class 1. Critical amno acid residues were identified. Sequence conparison
bet weem #0AE @seoh fahél pRsdi m@atich, hﬁtem\,ﬂre@ﬁa@smbdlmeﬁtb of ¢RNomhiaily aSfdctsifur e
of class 4-1-1 reveal ed hlghest haonol gy with 2-30*01 (the | owest nunber of

mi snat 85i HyeHionn Sreabyrarnjized T‘PfeCI"r%ﬁlﬁflﬁéan‘é?diya% Eram%myth@ﬁaﬁ faRgblet pfebipding to
shows Maé%lenkﬁhl%smhmmo@%o% qn&da@ Jfauﬂ@d”y &%&ﬂd&hﬂ eal MRAiAR §HELERN f(AMU%) 33

and to the ) oining segnent . The human ‘consensus 21
2011/0@ﬂ@@gpﬁmkﬁﬁme¢ﬂﬂ0@86GﬁowSQQMQH@@)mnth hlghest honol ogy to B-N10 |s
HuHI 11 . Conplenentarity determ ning regions (CDRs) of the variable heavy

chain could be classified in case of HL and H2 to class 1. Critical am no

aci d rasiitdlesed\etiore] theintibodddor Segmienn de notocapatsle SO rbidaki gvee [L-nD when CDR0aRd

hunan gernilng VHﬂﬁenes wi th the.canonical, structure of class 1-1 éﬁvealed
oyt gy

hi ghesPoHRdnBI & tRCOPLOr A0y )| e RBtibory) o drapmang sgso! gnpaly Bipd to

m smat gyl 1B Ndadgs %i ablIh@rlﬁﬁcPEcﬁIL fbe &sfegglﬁgﬂ@elﬁe@wemc@O)Vlﬂé HRsuRstht aken
too in consideration. dat a obt ai ned were consi dered to e5|%n a set of

di f f er anibodupr Gbgraent of m@é@nbfnvmmns reidablaro idnes APgkt or(ARCyatrlbashpastly and
var i ab{iﬁ% th‘?@ﬁ}’ogf%ﬂﬁto“& n,f &%g‘((ﬁﬁl‘?rfll% )-;19] %?dzno?%lfﬁcguﬂgtltqﬂ of a small library

and selec ng anti y fragments In order to
generate a library of potentially hlL-10 binding antibody fragnments to
achi evEorttb®in@ pihietiet ahantidody ndddds lO]D(dIcBlgs @ﬂiyln@@hb/antf(gb@oﬁ@fé@esﬁ &muﬁl’iﬁ@lSated)dl ng

for the 12 hVL and the_ 29 hV nts, Fi gure 3, wer
gener at'él TR IECNES QbR RO T HE RGO Eﬁler&feg PSBEY ehigl epugains
active complement such as C1q). The degree of cell killing can be measured as parameter describing

the amount of CDC induced.

For testing whether an antibody induces ADCC, cells carrying the antigen of interest (target cells)
can be incubated with increasing doses of the antibody in the presence of ADCC inducing cells (e.g.
natural killer cells, effector cells). The degree of cell killing on the target cells can be measured as

parameter describing the amount of ADCC induced.
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The obtai ned cDNAs were cl oned subsequently into cloning vectors and
sequenced at SEQ Laboratories (Gottingen, Germany). The library was
const ructwo 20n/@m438ay, that each of the 12 cDNAs codi ng POI/EPR@0losds69
fragnents were conbined with the 29 cDNAs coding for the hVH fragnments
resulting in 348 potentially expressed anti body fragnments. Follow ng the
bacterial expression and two rounds of selection on human IL-10 (R&D

Syst ensn adaition,Nn2d Tutther Chspect he Ao tprd3otlyink Ed@ABMUSinWEe for@d adnytdiinddys &L thHA
for binding to hlL-10 (sane as for sel ect|0n¥2 In brjef, Maxisorb plates
(Nunc, TeBHRRAPagE & %a-‘fl‘é?i‘tw’t the thumagizaq or ichimesic; tibpdy er/éqagmplghtbe@@f ®C,

After RLoglkd &g WasbiRakiaf ot (e 1gjd§fcﬁshattv&1ﬁn %ma%ﬁﬁﬁ@tesea 8% é}a Ent@Pjeafody

fragment producing bacteria were added. For detection of boun umani zed
ant i bod9%f magneefesbly GRsCBNp. ugaste@fes@dsoatdeasW%tofﬂ@dy Wi tlwszadcnt*srpéasmdi ng

sequences of b n r Y, d nce. of ntifi
VL~ AR (r%gthrr%ntggmf"d¥ oL ?“Pg f tﬁerg‘jfaﬂ‘ s S5 RS BBE peheb s b kS0
Tabl e antltiadgzw rfﬁgmentoﬂlefdht’ awfbrvid the dgr@nicsupanes bythd mtidolly bo dyighem gheedfs

bi ndi n | L-10. currenceof variahl e heavy chain vari ant Occurrenceof
var | ab%@erl {t 1t DefmATMIPLSIEh LS th%m@%bl}hgnﬁ &ewwecmwva Py aptibody or

Cocurr enp@ed ek be assessed in vitro based on a blood volume of 3.51, and with knowledge of the
dissocation constant between the antibody or fragment and IL-10, and further, using the assumptions

and methods provided in Example 8, below.

Generally, the antibody of the invention further comprises a human constant region (Fc). This can be
selected among constant domains from any class of immunoglobulines, including IgM, IgG, IgD,
IgA and IgE, and any isotype, including IgG1, IgG2, IgG3 and 1gG4. Preferred constant regions are

selected among the constant domains of IgG, in particular 1gG1.

Other products

The present invention further provides nucleic acid sequences encoding the antibody or antibody
fragments described above. The nucleic acid sequences may be DNA or RNA but are preferably
DNA. The sequences may be used within expression cassettes or vectors, and are of particular use in

producing the antibodies and fragments thereof disclosed herein.

The invention further provides host cells transformed with these polynucleotides, expression

cassettes or vectors. Suitable host cells can be both prokaryotic and eukaryotic.

Alternatively, the host cell can be a hybridoma obtained by fusing a cell producing an antibody of

the present invention with a myeloma cell.

The host cells described above can be utilized in a method for the production of an antibody or
fragment thereof. In particular, such a method may comprise a step of culturing the host cell in a

suitable culture medium under conditions allowing the expression of the antibody or fragment

14
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WO 2011/064399 PCT/EP2010/068569

thereof and separating the antibody or fragment from the culture medium. Methods of this type are

well known and described in the art.

The present invention also provides an isolated peptide comprising less than 50 amino acids
comprising one or both of amino acids 27 to 53 and amino acids 142 to 155 of human IL-10. Such

peptides are of particular use in the screening methods described below.

Medical Uses

The antibodies and fragments thereof described herein have utility in the treatment of diseases or
medical conditions which are mediated by an elevated level or activity of IL-10. As a result,
provided is a method for treating or preventing a medical condition in a subject, wherein the medical
condition is mediated by an elevated level or activity of IL-10, comprising administering a

therapeutically effective amount of the antibody or fragment thereof described herein.

In particular, the medical condition which is mediated by an elevated level or activity of IL-10 is
SLE. Accordingly, the present invention also provides an antibody or fragment thereof as described

herein for use in medicine, and in particular in the treatment of SLE.

Further examples are thrombocytopenic purpura, lupus nephritis, HIV, hCMV, and hepatitis C. The
treatment of tumor cells depending on IL-10 by direct support of proliferation or suppression of

immune response is another example.

A further embodiment of the invention is a pharmaceutical composition comprising the antibody or
fragment thereof described above with a pharmaceutically acceptable carrier or diluent. In an

embodiment, the composition comprising liposomes to which the antibody or fragment thereof is

coupled.

Such compositions can be administered to the patient parenterally, intravenously or subcutaneously.
Preferably in the treatment of SLE the antibody or fragment thereof is administered intravenously or

subcutaneously.
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In addition, the antibodies and fragments thereof described herein have utility in diagnosis of
medical conditions which are mediated by an elevated level or activity of IL-10. In particular, the
antibodies and fragments thereof can be utilized in in vitro assays to determine the presence of an
abnormal level of IL-10 in samples taken from individuals. Such methods of diagnosis can
comprise: (a) obtaining or providing a sample taken from an individual; (b) contacting the sample
with an anti-IL-10 antibody or fragment thereof as described herein; and (c) detecting the presence
of IL-10 (for example by detecting the presence of the antibody or fragment thereof). In particular,
step (c¢) can involve determining the amount of IL-10 present in the sample. In addition, the method
may further comprise a step (d) of comparing the amount of IL-10 present to one or more pre-
determined values in order to make an assessment regarding the patient and the medical condition.
The pre-determined values may represent a standard value of the amount of IL-10 present in an

equivalent sample taken from a healthy individual.

Preferably the sample is a plasma sample obtained by taking blood from the individual. In particular,

the method of diagnosis can be used where the medical condition is SLE.

Non-medical uses

Still further provided is a labeled humanized or chimeric antibody or fragment thereof comprising
the antibody or fragment thereof described herein and a label. The label may be of any suitable type
known in the art for detecting the presence of an antibody in a sample. In particular, the label may

be a fluorescent label.

The antibody or fragment thereof of the present invention, and in particular the labeled antibody, has
specific utility in an in vitro method for detecting the presence of IL-10 in a sample. The method
may comprise a step of contacting the unlabelled or labeled antibody or fragment thereof with the
sample, washing the sample to remove antibody or antibody fragments which are not bound to the
sample (unbound antibody or antibody fragments) and detecting the presence of the antibody, for

example via the label, in the sample.
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Alternatively, the unlabeled antibody or fragment may be used for an in vitro method for
neutralizing IL-10 in a sample. Such a method comprises the steps of contacting the sample with the

antibody or fragment thereof so as to bind the antibody or fragment thereof to the IL-10.

Further, the present invention also provides a method for screening for one or more molecules
capable of binding to the same region of IL-10 as the IL-10 receptor o. (IL-10Ra) comprising:

(a) contacting the one or more molecules with a peptide comprising one or more of the
following regions of human IL10: amino acids 27 to 53 and amino acids 142 to 155; and

(b)  detecting whether the one or more molecules binds to the one or more regions of the peptide.

In particular the one or more molecules are preferably peptides, and are most preferably antibodies
or antibody fragments. Screening can be completed by methods which are known in this art, such as

through the generation and screening of a phage display library.

Still further, the present invention provides a method for screening for an antibody or antibody
fragment capable of binding to the same region of IL-10 as the IL-10 receptor o (IL-10Ra)
comprising:
(a) contacting one or more antibody or antibody fragments with IL-10;
(b) assessing the ability of the antibody or antibody fragment to inhibit the interaction
between 1L-10 as the IL-10 receptor oo (IL-10Ra);
(c) identifying an antibody or antibody fragment which is capable of binding to the same
region of IL-10 as the IL-10 receptor o (IL-10Ra),

wherein the antibody or antibody fragment comprises a variable region comprising CDR1 and
CDR2 of BT-063 light chain and/or a variable region comprising CDR1, CDR2 and CDR3 of BT-

063 heavy chain, optionally with amino acid substitutions in the sequences of the CDRs provided:

(i) the light chain CDR1 comprises: Ser32, Asn33, Asn35, Tyr37
(i)  the light chain CDR2 comprises: Lys55
(iii)  the heavy chain CDR1 comprises: Phe27, Ser28, Ala30, Thr31, Tyr32
(iv)  the heavy chain CDR2 comprises: Trp52, Arg53, Gly54, Ser56
17



hVH28 3 hVH29 1 Sequences marked in bold were selected for subcl oning
into the appropriate eukaryotic expression vectors to analyze the binding
properti esoi2nittdse3seont ext of the entire anti body. The sequare@s/osssenn WO
2011/ 064399PCT/ EP2010/ 068569 in brackets were sel ected for subcloning into
t he expression vectors but the procedure only resulted in defective
constructs. 3.3 Generation of expression vectors for the sel ected humani zed

i ght apd heRVasdaih OPRS asthsries: BItdd081Baserlrois.t he statistics detern ned
by the screening approach a set of humani'zed VL and humani zed VH vari ants

of BT-063 were selected for cloning into a vector system In a first step,

the c D'\rﬁﬁuise:{}?&‘? 'tH%Qw&ri? %f ﬁl'é legtqgve}{ko Vdéld’e%rde?aﬂk dan Which 1‘#151@&1%(3 &rd @y gt 0

an appropriate vector use a sequence codi ng a secretory
si gnal have tndbditsl bioe t@lﬂndf) aséqwnbegls a mdhochef sdr@amatg wiﬂh\lﬁartffuielsmndm

t d fi yhcl t f dint
Che exPrusulEi bbbl TR RESRT okt IRl P asREe Al P B L A% B e
const ap¥ thgantBotideGb@ichce énesaﬁg:tuewehable Blgﬁ)ﬁﬂbﬂtiﬁe @fr-mdzcbmﬂeds@e ntly obtained

hVL and hVH cont ai ni ng expressi on vectors were prepared by the
endotoxin-free Q agen Mdi-prep kit (Q agen, Germany). 3.4 Transient

expr esgiQ &v@%ﬁ&%ﬂ%%h%t&gcrﬁ%m%ﬁﬁ rﬁlﬁ&@t% tl‘{@fo'llé&‘rhl% sp&ifilBntodtfibdis and

conpari son of antibody binding towards hlL-1

EXAMPLES
EXAMPLE 1 — Characterisation of Murine Anti-IL10 Antibody B-N10

1.1. Isolation of DNA encoding the variable antibody domains of B-N10

For the identification of the variable sequences of murine BN-10 cell pellets were used. The samples
(3 x B-N10, Passage 3, 1 x 107 cells) were stored at -80°C until mRNA was isolated from the cells
and, after cDNA synthesis, the variable sequences of B-N10 were amplified by PCR and then

cloned.

In total 14 clones were sequenced (SEQ Laboratories, Gottingen) and analysed for both the variable
light chain and for the variable heavy chain. The variable sequences of the B-N10 were determined
unequivocally. Deviations occurred only in the N-terminal primer regions (see Table 1). In the case
of the variable heavy chain, the sequence variant QVQLKQ (SEQ ID No: 59) occurred nine times in
the primer region, but other variations occurred only once or twice. This variant was chosen for sub-
cloning. In the case of the variable light chain, two variants were present in equal proportions. After
comparing the sequences with the murine germ line sequences, the crl sequence with only 3
mutations exhibited great homology with the identified VL sequence. This means that the
DVLMTQ (SEQ ID No: 60) sequence is most probably the correct sequence. The sequence
DIVMTQ (SEQ ID No: 61) is typical of another class of germ line sequence and was therefore

excluded.
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For the transient expression of the humani zed anti body variants in COS-7
cells each of the selected humani zed VL variants (hVL7 and hVL8) was

conbi ned wot2h11@me3voof the sel ected humani zed VH vari ant $CTHEPRILL/06SF6ID,

hVH13, hVH18, hVH20, hVH26, hVH28) resulting in 14 different humani zed
antibodies. In brief, the expression vectors coding for the |ight chain and
for the heavy chain were transiently cotransfected into COS-7 cells by

cal ci um phosphate precipitation in DVEM containing 10%CS in a 24-wel |

f or mat .Tabld &r Otduamesdecot NaBrmiihel segetinddnvivaty ePthaGegudayYed DRiaSRY hlgﬂtfaﬁ@%ez[@d' um

CHO- SSkMih bf BINIMI. ThogiRflen §3LEMRBY dre dltikatddan SHIRGyHat ant s of the COS-7 cell
were coll ected 2-3 days after transfection. The antibody titer of the
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bi nd conparable to hlL10. However, slight differences are detectable. As a
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t he humani zed vari ant BT-063-1 (hVH20/hVL7) bind with conparable affinities
whereas the two ot her humani zed vari ants BT-063-2 (hVH20/ hVL8) and BT-063-3
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B- N10) .caficit@lié hatahif enenars ﬂoggflmls @ght@ﬁﬂsp@atawd. oli BROCF AL 1ADES sRh&l &l SO
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measur efentsasiestedinMsefLISA- i ndi vi dual neasurenents; ka = association rate;
kd = dissociation rate; KD = dissociation constant Anti body variant n ka
[1/Ms] kd [1/s] KD [M SD B-N10 6 4.43E6 2.05E-3 1.07 E-9 3.11 E-10 cB-N10
4 6. 23 Febthe sandwich ELISA a mouse anti-human kappa chain antibody (Becton Dickinson) was bound

to the plate surface as a catcher antibody, then incubated with cell culture supernatant and the
presence of the chimeric antibody was detected with a POD-conjugated rabbit anti-human IgG
(H+L) antibody (Dianova). A chimeric control antibody in defined concentrations (0.125 to 12

ug/mL) was used as a positive control.

For the antigen ELISA, human IL-10 was bound to the plate surface in a concentration of 0.5 and 5
pg per mL. After incubation with the cell culture supernatant (undiluted and diluted 1:5), the
binding of the chimeric B-N10 was detected with the POD-conjugated rabbit anti-human IgG (H+L)
antibody (Dianova). The murine B-N10 was used as a positive control. The antibody was used in a
concentration of 0.5 and 5 pg per mL and binding was detected with a POD-conjugated rabbit anti-

mouse 1gG/IgM antibody (Dako).
The results of the ELISA are discussed in Example 3.

EXAMPLE 3 — Humanization of Anti-IL10 Antibodies

Initial efforts to reduce the immunogenicity of rodent antibodies in humans involved the generation
of chimeric antibodies by replacing rodent by human constant antibody domains. As the rodent
framework regions within the variable domains might still induce an immune response the more
advanced method of CDR grafting was developed, meaning the transfer of the antigen binding
sequences (complementarity determining regions, CDR) onto completely human antibody
frameworks (humanization). Usually human acceptor frameworks are selected that resemble most
closely the murine donor antibody to increase the probability of restoring the original antigen
specificity and affinity during the humanization process. Different approaches using human
antibody germline sequences, consensus sequences of expressed antibodies, analysis of CDR loop
structures and X-ray structures of antibody/antigen complexes might be used or combined to
improve the process. Usually several humanized antibody variants are generated in this way and

analysed afterwards regarding their biological effects which might differ from each other and the
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original antibody. Finally according to the desired function of the antibody a suitable human

constant region might be selected.

3.1 Sequence comparisons between the murine variable sequences of B-N10 and human sequences,

and design of a set of humanized VL (hVL) and VH (hVH) sequences

The murine anti-IL10 antibody B-N10 was selected (Llorente et al., Eur. Cytokine Netw. 1993 Nov-
Dec;4(6):421-7; and Llorente et al., Arthritis Rheum. 2000 Aug;43(8):1790-80). The method for
obtaining humanized antibodies is based on the CDR-grafting procedure where the complementary

determining regions (CDRs) are fused to human acceptor regions.

The choice of human acceptor frameworks was based on a combined analysis of three data sets:

1. The homology of the murine sequences to human germline sequences to minimize risk of somatic
mutations:

2. The comparison of the murine sequences to human consensus sequences to identify unusual
amino acid residues and

3. The identification of the canonical structure classes of the CDR sequences to obtain information

about important structural framework amino acid residues.

The murine variable light chain of the B-N10 shows the highest homology to the human germline
variable segment 2-30*01 (A17 (SEQ ID No: 14)) and to the joining segment JK1 (SEQ ID No: 15).
The human consensus sequence with highest homology to B-N10 is HuKII. Complementarity
determining regions (CDRs) of the variable light chain could be classified in case of L1 to class 4,

and in cases of L2 and [.3 to class 1. Critical amino acid residues were identified.

Sequence comparison between mouse CDR and human germline VL genes with the canonical

structure of class 4-1-1 revealed highest homology with 2-30*01 (the lowest number of mismatching

amino acids).

The murine variable heavy chain of the B-N10 shows the highest homology to the human germline

variable segment VH3-33 and to the joining segment JH4 (SEQ ID No: 17). The human consensus
21
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variable light (12 variants) and variable heavy chains (29 variants).
3.2 Construction of a small library and selection of humanized hIL-10 binding antibody fragments

In order to generate a library of potentially hIL-10 binding antibody fragments to achieve the
optimal human IL-10 binding antibody, the cDNA sequences coding for the 12 hVL and the 29 hVH
fragments, as shown in Figure 3, were generated under consideration of the codon usage of

eucaryotic cells.

The obtained cDNAs were cloned subsequently into cloning vectors and sequenced at SEQ
Laboratories (Gottingen, Germany). The library was constructed in a way, that each of the 12
cDNAs coding for the hVL fragments were combined with the 29 ¢cDNAs coding for the hVH

fragments resulting in 348 potentially expressed antibody fragments.

Following the bacterial expression and two rounds of selection on human IL-10 (R&D Systems,
Cat.-N° 217-IL/CF) the antibody fragments were analysed by ELISA for binding to hIL-10 (same as
for selection). In brief, Maxisorb plates (Nunc, Germany) were coated with 1pg/ml hIL-10 in PBS
over night at 4°C. After blocking and washing of the plates, the supernatants of the antibody
fragment producing bacteria were added. For detection of bound humanized antibody fragments a

POD conjugated secondary antibody was used.

The coding sequences of good binders were analyzed and the occurrence of identified hVL- and

hVH- fragments listed (Table 2).
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1 6.2E7 1.2E-2 0.196E-9 rClL-10 2 8.6E7 1.7E-2 0.195E-9 rCIL-10 3 9. 7E7
1.8E-2 0.191E-9 EXAMPLE 4 - Activity of Anti-IL 10 Antibodies In Vitro To
confirm twe 2patem®y of BT-063 (variant hVH26/ hVL7) the PpCompradie/ ocs569 L- 6

rel ease in peripheral blood nononuclear cells (PBMCs) was exam ned. PBMCs
rel ease Interleukin-6 (IL-6) upon stinulation with Lipopolysaccharide
(LPS). A physiological activity of Interleukin-10 (I1L-10) is the inhibition
of secretion of cytokines, e.g. IL-6. Thus, IL-10 addition to LPS
stinmulated cells inhibits IL-6 secretion, |leading to a significant

r educt ilgRleck QPeeugerisees ¥t andnVId fragmens piescst mt?ﬁ!éb@& fragmentsrieding4owever, as a
conseqiind@® of BT-063 addition to the cell culture, 1L-10 is bound and thus
not able to bind to the receptor on the cell surface. The inhibitory effect

of | L4{IBcursenconpensatied and | L-6 secr@ctwrents restarled, |eading to | L-6 in
t he mpdatiable PBMgschaiarie | sol at ed from hattsle Iighood by |Ficol | gradi ent| The
i sol aff egri® | s were seeded at 1x106
chain variants

hVH variant Occurrence hVL variant Occurrence

hVHI1 1 hVL1 2

hVHS 1 hVL2 1

hVH7 2 hVL3 1

hVH9 2 hVL5 1

hVHI12 1 hVL6 3

hVH13 2 hVL7 4

hVH14 1 hVLS8 18

(hVH16) 4 (hVL9) 4

hVH18 4 hVL10 1

hVH20 4 hVLI11 1

hVH21 1 hVL12 2

hVH23 1

hVH26 9

hVH27 2

hVH28 3

hVH29 1

Sequences marked in bold were selected for subcloning into the appropriate eukaryotic expression

vectors to analyze the binding properties in the context of the entire antibody. The sequences shown
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ef fect ofwDLRem@ewsms neutralized by addition of BT-063, POUEPR@OOGESHYt Uti ng
| L-6 secretion. Depending on the purpose (reference or low, high quality
control sanples) of added BT-063, different titration concentrations of

BT- 063 were used, |eading to concentration dependant secretion of IL-6

whi ch Webeclted eetgelettad fdraubapeny atatit eRfresshen welors butlthaiprdcediadddy Resulfsdan
values .of IL-6 | evels fromdouble determ nations and IL-6 reconstitution

r espect? PSP AOHEPERdence of titration of reference standard Si: 40 pg/niL
concentration of BT-063nean [pg/nl] value |evel [pg/n] of

| L-. GReconstitution Secretion [ oflL-6 40, 000
3.3 Generation of expression vectors for the selected humanized light and heavy chain variants of

BT-063

Based on the statistics determined by the screening approach a set of humanized VL and humanized
VH variants of BT-063 were selected for cloning into a vector system. In a first step, the cDNAs
encoding the humanized VL and VH variants were transferred into an appropriate vector in order to
fuse a sequence coding for a secretory signal 5" and a splice donor sequence 3" to the cloned cDNA.
These cDNA constructs were, in a second and final subcloning step, transferred into the expression
vectors encoding the human constant kappa and the human constant gamma-1 chain, respectively.
Plasmids of independently obtained hVL and hVH containing expression vectors were prepared by

the endotoxin-free Qiagen Midi-prep kit (Qiagen, Germany).

3.4 Transient expression of the selected humanized BT-063 variants in COS-7 cells and comparison

of antibody binding towards hIL-10

For the transient expression of the humanized antibody variants in COS-7 cells each of the selected
humanized VL variants (hVL7 and hVL8) was combined with each of the selected humanized VH
variants (hVHI1, hVH9, hVH13, hVH18, hVH20, hVH26, hVH28) resulting in 14 different

humanized antibodies.

In brief, the expression vectors coding for the light chain and for the heavy chain were transiently
cotransfected into COS-7 cells by calcium phosphate precipitation in DMEM containing 10%FCS in
a 24-well format. After transfection the medium was replaced by the serum free medium CHO-S-
SFM 1I (Invitrogen, Germany) and the supernatants of the COS-7 cells were collected 2-3 days after
transfection. The antibody titer of the humanized antibodies secreted into the supernatants of
transfected COS-7 cells were analyzed by a sandwich ELISA. Based on the determined antibody

concentrations supernatants of all samples were adjusted to the same antibody concentrations, and
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all samples were used to analyze binding to human IL-10 in an antigen ELISA, whereby Maxisorb

plates (Nunc, Germany) were coated with 2pug/ml hilL-10 in PBS.

As shown in Figure 4, all analyzed variants bind to hIL-10, however with different binding
properties. Significantly the highest signals in the antigen ELISA were obtained with the BT-063
variants hVH20/hVL7, hVH26/hVL7 and hVH20/hVL8 showing signal intensities comparable to
that obtained with the chimeric B-N10 antibody. Within these three antibodies variations in signal
intensities (higher signal for hVH20/hVL8 and lower signals for hVH20/hVL7 and hVH26/hVL7)
could be caused by divergent éntibody concentrations as a result of the quantifying sandwich ELISA
(see above). All other investigated variants resulted in rather weak signals compared to the chimeric

B-N10 antibody.
3.5 Production and affinity purification of the chimeric and humanized antibody variants

The selected humanized BT-063 variants (hWVH20/hVL7, hVH20/hVL8, hVH26/hVL7) and the
chimeric ¢cB-N10 (discussed in Example 2) were produced in COS-7 cells.

Transient expression was performed as described in section 3.4 whereby 10 cm tissue plates were

used. Serum-free supernatants of approximately 0.5 L of each variant were collected 5 days post

transfection.

Purification of the antibodies was performed by protein A affinity chromatography from serum free
supernatants. Supernatants were loaded in the presence of 2M NaCl. Antibodies were eluted by a
0.1IM Citrat buffer pH 4.0 and fractionated into tubes containing 2M phosphate buffer pH 7.2.
Buffer exchange against PBS as well as concentration of individual antibody probes was performed
by centrifugation using membranes of a 30 kDa cut off. The quality of purified materials was
checked by antigen ELISA, SDS-PAGE under non-reducing as well as reducing conditions and UV

measurement at 260nm and 280nm.

Binding towards hIL-10 of the purified chimeric B-N10 and the humanized variants was tested by
ELISA according to the method as described above in Example 2. hlLL10 was coated and the
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antibody binding was measured for the variants ¢B-N10, BT-063-1 (hVH20/hVL7), BT-063-2
(hVH20/hVL8) and BT-063-3 (hVH26/hVL7). The results are shown in Figure 5.

The signal intensities were comparable for the chimeric B-N10 and the hVH20/hVL7 variant,
whereas the signal intensities of the variants hVH20/hVL8 and hVH26/hVL7 were slightly less.

3.6 Affinity determination by Biacore Human IL-10

Surface plasmon resonance analysis was used to measure the association and dissociation rate
constants for binding of the different antibodies (murine, chimeric, 3 humanized variants) towards
hIL-10 using BIACORE 2000 (Biacore AB, Uppsala, Sweden). hIL-10 was immobilized on a CM-5
sensor chip according to manufacturers conditions. hIL-10 was immobilized by adding a 50ul
aliquot of 20pg/ml at a flow rate of Spl/minute resulting in an immobilization density of 320RU.
The immobilized hIL-10 surface was regenerated in a two step cycle by using 0.1M carbonate buffer
pH 9.2 and 0.01M HCL/ 1M NaCl at flow rates of 50ul/minute for one minute each. Each antibody
sample was analyzed at least 4 times in antibody concentration ranges of 20-0.15ug/ml. Calculations

from the sensograms were performed by using the BIA evaluation version 3 (1999) software.

Table 3 summarizes the results of all Biacore measurements. All variants bind comparable to hIL-
10. However, slight differences are detectable. As a result the mouse monoclonal antibody B-N10,
the chimeric ¢cB-N10 as well as the humanized variant BT-063-1 (hVH20/hVL7) bind with
comparable affinities whereas the two other humanized variants BT-063-2 (hWH20/hVL8) and BT-
063-3 (hVH26/hVL7) show reduced affinities (about factor 3 compared to the murine B-N10).

Slight differences in association and dissociation rates are also detectable.
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4 6.23 E5 8.48 E-4 1.37 E-9+2.42 E-10
cB-N10

6 1.21 E6 1.03 E-3 1.22 E-9+1.44 E-10
BT-063-1
BT-063-2 1.21 E6 1.64 E-3 281 E-9+1.03 E-9

4

5 1.07 E6 2.66 E-3 2.91 E-9 £ 8.07 E-10
BT-063-3

Cynomolgus IL-10

The affinity of the BT-63 variant 3 (hVH26/hVL7) to Cynomolgus IL-10 was analysed by
additional surface plasmon resonance experiments using a Biacore T100 (Biacore AB, Uppsala,

Sweden).

BT-063 was diluted in 10 mM acetate pH5.5 to 5 pg/mL and immobilized using amine coupling
procedure to obtain a final level of about 1000 RU. Regeneration of the sensor chip surface was
obtained injecting 10 mM Glycine-HC] pH 1.8 for 30 s. Samples were injected in different
concentrations over the flow cell as well as over the reference cell. Signals obtained by the reference
cell were subtracted from the signals obtained by the detector flow cell and resulting binding
profiles were evaluated using a 1:1 Langmuir-binding model. A concentration depending binding

profile was obtained and an average KD of 194 pM was calculated for Cynomolgus IL-10. As a
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anti body the expected blndlng on hunan PBMC was det ected, |while BT-063 was
not showi ng any binding on | ynphocytes or nbnocytes up to|concentrations of
25m . It can therefore be &dRGlI uded 1t2aL BT- 0BBOERNI bits no detectabl e
cross{r€ldetd vity to| peri pheral bl ood|nmononucl ear cells of | human origin. The
resul {s denonstratelthat t - ant i body does not bing to PBMCs and

t herefore BT-063 bi hds only| to soluble IL-10. MO

2011/ 064399PCT/ EP2019/ 0685698-EXAVPLE | 6. 7-E-%- Ray| ©F3psE-4I | ogr aphy

6. 10 y&%1Y sation pf BT-063 Fab in conplex wifth human IL{10 Several

const ruets—of—tH—-10rwere—destgned—according—topublished—structural data
(Zdanoy Vogl Gi" Structure, %ﬁ% 3, 199§®1£B.591)0ﬁﬂqaglonej by standard
procejures Into vectors for eFeroIogoUs expression in E [coli. Test
expressions of the cloned clonstructs|were perfiormed according to standard
prot ocol s and showed a high over-expression for TL-10 as 1 ndicated by an
increase in a band in the expected range of around 18 kDa. |L-10 protein
expres _ vi abl e anmbunts for subsequent
pr ot ei %ggurl ggﬁﬁﬁ}ﬁf&g?p&%@&&&ﬁf@%& otein was purified by

i mobi | i sed afflnlty chr omat ogr aphy, size exclusion chromat ography and ion

exchange 0 raph | d 59 enei t
Fudged By uBns STERSrY e el wRaRh RRI) I Gho ] FOARERDE s Rl
appr oxbi¥Bd ehondduded g (PBMEs)exns esshided. CRBMOserelashd dhteraskisaf (L-6) eupbnf or
crystallisation trials. The Fab fragnent, of.  BT-063 (variant hVH26/ hVL7) was
cl eavedtimylaian wigh [ ipeaelysaseharide dyP Usf miyislesistlseaubeofdasaeukingdd (hatd 15 bg by
protei pyfitioalRSEAYEEH bivesk &&neFap Fii agrent e ddufioRes Lpgrshfnh%%dméllssln%ﬁnts _
excl usi on chronatography The I% 10: BT-063 Fab conpl ex was formed by m xing
t he puHi-isedetmoteading to WStgmfwameémctlex oé $ls-6girespint-in Cheamgdifiay eftibe cell culture.
purifigation by size exc r oqr The,r i

Consi s{ENE £t RESuiE R BTG R by R Bl STy 1S
Concenﬁﬁ@h@d>meraﬁpmenhnﬂic@man&utn&bhﬁn&nﬁyeﬁyskﬁﬂLusatb@Mpm@mMsmaiHfaf
the 1L-10: BT-063 Fab conpl ex were prepared by the nethod of

co- cry%?ﬁWPF§HF?@ﬁdlﬁﬂﬁﬁﬁﬁﬁk‘%%FW%%? YR and Processing Crystals were
flash-frozen and neasured at a tenperature of 100 K. The X-ray diffraction
data have been collected from co- cr%stals of [L-10 with the Fab fra?negt of

BT- 063PBMGsperaiaplgtsd) frompfrumps jdepd pstisoll gradieny die 1salatedstp Rigte) seederd g Ix1
cryogenig/,a9n4 'sﬁﬁqefa&d wM’Qﬁ@ M/IQ%S%%%PS}T /\ﬁPap\%QJ PRBREPbY heuicsystial p. gt ong

to space group P6 two conplexes in the asymretric unit. Data were
processed using the progrannes XDS an®8XSCALE. Data collection statistics
are summarised in Table 6.




Table 6 Statistics of data collection and processi ng Conpl exl L-10: BT- 063
X-ray sourcePX (SLSI) Wavel ength [A] 1. 0007 Detector PI LATUS Tenper at ure
[ K] 100 Spsiceogrwug® 6 Cell:a; b; ¢ [A] 219.00; 219.00; @¢T3®2@10/0685¢9 [ O]
90.0; 90.0; 120.0 Resolution [A] 2 3.48 (3.72-3.48) Unique reflections 2
21124 (3817) Multiplicity 2 3.0
inhibitory effect of IL-10 was neutralized by addition of BT-063, thus reconstituting IL-6 secretion.
Depending on the purpose (reference or low, high quality control samples) of added BT-063,
different titration concentrations of BT-063 were used, leading to concentration dependant secretion

of IL-6 which were detected in the supernatant of the cell culture.

Table 5: mean values of IL-6 levels from double determinations and IL-6 reconstitution respectively
in dependence of titration of reference standard

ls1: 40 pa/ml

lconcentration of BT-063imean value of IL-.6Reconstitution of [L-§
[g/mL] level [pg/mL] Secretion [%]
10,000 42546 72,8%
20,000 43134 73,8%
13,333 37910 64,9%
8,889 31107 53,2%
5,926 25602 43,8%
3,951 20793 35,6%
1,975 14200 24,3%
0,988 10227 17,5%

As shown in Table 5, the amount of secreted IL-6 is directly correlated with the concentration of
BT-063. The higher the concentration of BT-063, the more IL-6 was secreted from the PBMCs and
thus present in the supernatant. Incubation of the cells with 40 ug/mL BT-063 led to a reconstitution
of IL-6 secretion of about 73%, whereas with 0.988 pg/mL BT-063 (last step of titration) only
17.5% of the 1L-6 level was detectable in the medium when compared to the positive control

(stimulated PBMCs without IL-10 incubation).

EXAMPLE 5 - Binding of Antibody to Human PBMC

Human peripheral blood mononuclear cells (PBMC) were freshly prepared from different healthy
volunteers using gradient centrifugation. For this purpose blood samples were diluted 1:1 with
Hanks buffered solution and 20 ml Ficoll was slowly overlaid with 20 ml of this solution in a sterile
50 ml tube. The tubes were centrifuged at room temperature for 25 mins at 1200xg without brake.
After centrifugation the cloudy interface or buffy coat was transferred into a 50 ml tube, washed

with PBS and centrifuged again for 10 minutes at 260g. Residual erythrocytes were lysed using BD

29



(2.9) Conpleteness [ 2 91.2 (92.3) Rsym[A] 2,3 10.5 (44.0) Rif,e. [
2,4 14.8 (62.2) I/ a 12 6.1 (1.7) nmean(l)/sigma 2'5 7.0 (1.7) SWSS LIGHT
SOURCE ( Sk6,20Midekiogen, Switzerland) 2 Nunbers in brackePSTaEpeo109p856g t o t he
hi ghest resol ution bin.

Pharm Lyse™ according to the manufacturer’s protocol. Isolated PBMCs were resuspended in

RPMI (10% FCS).

The binding of BT-063 (variant hVH26/hVL7) on human PBMC was determined by FACS analysis
using the Zenon labeling Kit (Invitrogen). The antibodies were labeled using the anti-human IgG
AlexaFluor488-Zenon kit according to manufacturer’s instructions. The reagents in the kit label BT-
063 via binding of fluorescently labeled Fab-fragments without affecting its antigen recognition
properties. A human IgG1 anti-CD4 Antibody (BT061, Biotest), labeled in parallel with the Zenon

Kit was used as positive control.

The fluorescent Fab-fragments are incubated in excess with the antibodies and bind to the Fc part of
the mAb. The remaining free Fab-fragments are blocked in a second reaction with an irrelevant IgG
to inhibit false positive binding. The mixture including fluorescently labeled BT-063 or BT061 was

then used for staining experiments. As a negative control the reaction was performed without

antibody.

1 pg of primary antibody (BT-063, a-CD4 or PBS as negative-control) was labeled with 5 ul of
Zenon-AF488 reagent (AF-488 labeled anti-human IgG Fab fragments) for 5 min in a total volume
of 6 pl. Then an incubation with 5 pl of the blocking reagent (irrelevant human IgG) was performed
for 20 min. The whole mixture was diluted in PBS to yield proper antibody concentrations and

staining of cells was performed immediately.

Example results are shown in Figure 6. Labeled BT-063 was used in concentrations of 25, 2.5, 0.25
and 0.025 pg/ml without showing binding on human PBMC. With the anti-CD4 antibody the
expected binding on human PBMC was detected, while BT-063 was not showing any binding on
lymphocytes or monocytes up to concentrations of 25pg/ml. It can therefore be concluded that BT-

063 exhibits no detectable cross-reactivity to peripheral blood mononuclear cells of human origin.

The results demonstrate that the BT-063 antibody does not bind to PBMCs and therefore BT-063
binds only to soluble IL-10.
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h where is the intensity value of the ith neasurenent of h anhlh 4 D
il mreas=nh hi "1 nh with nh 32 WD 2011/ 064399PCT/ EP2010/ 068569 where 4,
t he i nt ersOt2g1vmhise of the ith nmeasurenment of h 5 Cal culPar&®2610068569

i ndependent reflections

EXAMPLE 6 — X-Ray Crystallography
6.1  Crystallisation of BT-063 Fab in complex with human IL-10

Several constructs of IL-10 were designed according to published structural data (Zdanov et al.,
Structure, Vol.3, 1995, pp.591) and cloned by standard procedures into vectors for heterologous
expression in E. coli. Test expressions of the cloned constructs were performed according to
standard protocols and showed a high over-expression for IL-10 as indicated by an increase in a

band in the expected range of around 18 kDa.

IL-10 protein expressed under optimised conditions yielded viable amounts for subsequent protein
purification. After refolding, the protein was purified by immobilised affinity chromatography, size
exclusion chromatography and ion exchange chromatography to yield protein with over 95 %
homogeneity as judged by Coomassie-stained SDS-PAGE. The yield of purified protein was

approximately 0.3mg per litre expression culture, which was sufficient for crystallisation trials.

The Fab fragment of BT-063 (variant hVH26/hVL7) was cleaved from the intact antibody using the
protease papain and purified by protein A. Subsequently the Fab fragment was further purified by

size exclusion chromatography.

The IL-10:BT-063 Fab complex was formed by mixing the purified proteins, with a molar excess of
IL-10 and further purification by size exclusion chromatography. The retention volume was
consistent with the size of the complex. The protein was subsequently concentrated to

concentrations suitable for crystallisation.

Crystals of the IL-10:BT-063 Fab complex were prepared by the method of co-crystallisation.

6.2 Data Collection and Processing

Crystals were flash-frozen and measured at a temperature of 100 K. The X-ray diffraction data have
been collected from co-crystals of IL-10 with the Fab fragment of BT-063 at the SWISS LIGHT
SOURCE (SLS, Villigen, Switzerland) using cryogenic conditions.
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6.3 Structure Mdelling and Refinenment The phase information necessary to
determ ne and anal yse the structure was obtai ned by nol ecul ar repl acenent.
Publ i sheawordalws439p | L- 10 and a Fab fragnment were used RETEPIEAI064569

nodel . Subsequent nodel buil ding and refinenent was perforned according to
standard protocols with the software packages CCP4 and COOT. For the
calculation of the free R-factor, a neasure to cross-validate the
correctness of the final nodel, 4.2 % of nmeasured reflections were excl uded
fromthe refinenment procedure (see Table 7) The nanobody paraneterisation

was ¢ rledo 4 used for
gener a l?eoﬁryf)tfl lﬁ’ﬁ“@ r%’%%"gﬁﬁ’%ﬁg‘g Wbtgz;é?")? bR esﬂ?%?yg?"g%é%“mgmbﬁr?t
with tllithesEdmimg&helpis‘ogrammeé [, ()R idﬂlﬂXSCACEXZIDah)toﬂeﬁttohrmti&atsedre RhM@titedSni N
peaks the Fo-Fc map contoured at 3.0 a followed by refinement with
REFMA abé‘“n@ checking all waters with the validation tool of COOT. The
criterlatfor the list of suspicious waters—were: B-factor greater 80,

2Fo- Fc TRl 6 Hatistichafdata eollgction and pHResssing ¢l osest contact |ess than 2.3 A or
nor e thar—3—5—-A—Fre—suspietrous—water—rptectl es and those in the active:
site (diomplerce to inhibitor | eHsl0:Bdn0680 A) were checked manually. The
occupa de chains, whichp n negative peaks in the Fo-Fc nap
(cont ogér:e&'%uré%?) 0 a), were set yt?;trsget)o and subsequently to 0.5 if a

poSi ti \)féanl@aKthdéd:urred after the lr{)@!@? refinement cycle. The Ramachandran
Pl ot ofy, Eeg final nodel shows 8 f all residues in the nost favoured
regi on, .§%inthe additiona ?}owed region, 0.7%of the residues in
t he gedempersiuge ]l owed. Resi dues VA486(A), His 14(B), Asp86(B), Ser131(C),
Vals56(R kd%%g Wal56(F) are found i é¢he disallowed region of the

Ramacha lot (Table 7). They are either confirmed by the el ectron
densi t £elapads c€BLI d not be 2ABABI 319H0; 64.3Mot her sensi bl e conf or mat i on.
Statistics @-f ;&ipg final strucpmoe90a(nd20be refinement process are listed in
Tabl e }\F é%};/ 064399PCT/ EP2 k 8638%29 Table 7 Refinenent statistics |
Conpl exfeielitendsl 063 Resol uti oA 36683 48 Nunber of reflections (working
/20199Um(ﬁ189eﬂees&)s2Reryst [ %4 291124RB8ER2 [%35 5 Total nunber of atomns:

Pr ot ei ?v?quql VWater Ligand

city 3.02.9)
Completeness [%] 2 91.2 (92.3)
Reym[%] %3 10.5 (44.0)
Runeas [%6] 2 * 14.8 (62.2)
1/612 6.1(1.7)
mean([)/sigma >’ 7.0(1.7)

' SWISS LIGHT SOURCE (SLS, Villigen, Switzerland)
? Numbers in brackets correspond to the highest resolution bin.

)

A
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where I,; is the intensity value of the ith measurement of 4
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Deviation fromideal geonetry: 3 Bond |engths [A]0.007 Bond angles [0]0.93
Bonded B's 4 [A 0.0 Ramachandran Plot: 5 Mdst favoured regi ons80.8

Addi t i onawoabiinses®or egi onsl17.9 Cenerously al |l owed regi orsO/EP2008685bDWed
regions0.6 'Values as defined in REFMAC5, without sigma cut-off 2 Test-set
contains 4.2 %of measured reflections 3 Root nean square deviations from
geonetric target values 4 Calculated with programme MOLEMAN 5 Cal cul at ed

wi th progeamres RRXEEE vBud ofthe a0 nihiGhii 8f gnal ysi s The conpl ex structure
of human | L-10 bound by BT- 063 Fab anti body fragment was anal ysed at a

resol usiQ 3 %ﬁn@ﬂ%gg,ﬁ St he detail ed binding node of the Fab
ant i body ngﬁeﬁ) "Tre r%su |ng “el ectron density shows an unanbi guous

binding node for the Fab fragment, including the orientation and

ConfOr%%t&%ﬁmggﬂkﬁﬁﬂfg%”%#gg&Eﬁ% The crystal of space group P6 contains

two conpl exes I'n tric unit.
The phase information necessary to determine and analyse the structure was obtained by molecular

replacement. Published models of IL-10 and a Fab fragment were used as a search
model.Subsequent model building and refinement was performed according to standard protocols
with the software packages CCP4 and COOT. For the calculation of the free R-factor, a measure to
cross-validate the correctness of the final model, 4.2 % of measured reflections were excluded from

the refinement procedure (see Table 7).

The nanobody parameterisation was carried out with the programme CHEMSKETCH. LIBCHECK

(CCP4) was used for generation of the corresponding library files.

The water model was built with the “Find waters...”-algorithm of COOT by putting water
molecules in peaks of the Fo-Fc map contoured at 3.0 ¢ followed by refinement with REFMACS
and checking all waters with the validation tool of COOT. The criteria for the list of suspicious
waters were: B-factor greater 80, 2Fo-Fc map less than 1.2 o, distance to closest contact less than
2.3 A or more than 3.5 A. The suspicious water molecules and those in the active site (distance to
inhibitor less than 10 A) were checked manually. The occupancy of side chains, which were in
negative peaks in the Fo-Fc map (contoured at —3.0 o), were set to zero and subsequently to 0.5 if a

positive peak occurred after the next refinement cycle.

The Ramachandran Plot of the final model shows 80.8 % of all residues in the most favoured region,
17.9 % in the additionally allowed region, 0.7% of the residues in the generously allowed. Residues
Val86(A), His14(B), Asp86(B), Ser131(C), Val56(D) and Val56(F) are found in the disallowed
region of the Ramachandran plot (Table 7). They are either confirmed by the electron density map
or could not be modelled in another sensible conformation. Statistics of the final structure and the

refinement process are listed in Table 7.
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WO 2011/ 064399PCT/ EP2010/ 068569 The structure of 1L-10 in conplex with Fab
is represented in Figure 7. Two Fab fragnents bind with their CDR | oops to
each honowOreeri/mwi39pL- 10. The foll owi ng resi dues of |L-10Cimrh@onbsssy A and
B) can be found in the vicinity of the CDR | oops within a maxi nrum di stance
of 3.9 A. Arg27, Lys 34, Gln38, Met39, Asp4l, Gln42, Asp44, Leud6, G u50,
Leu53, Glul42, Aspld4,1leld5, Asnl4d8, Tyr149, Glul5l, and Thr155. The

fol |l ow resi dques ol The CDR Toops can be found in the vicinity of the

| L-10 m:‘]gWﬁ?‘&gm‘?%tﬁ?ﬁicétance of 3.9 A Phe27, Ser28, Ala30, Thr31,
Tyr32, derRpRx Arg53, Glys4, Ser 6y AgmfiBgerer 74, Tyr100, dyl01, Tyr1Cs
(ol ecules C and E), Ser32, Asn33, Asn35, Tyr37, Lys55 (nolecules D and F).
The bi nRi¢salgtien {4l of BT- 063 coi nci degd0fi%48 the binding site of the IL-10
recept oy Ak LR MREdRERoRing/L- 10 asoshppgyoby overlaying the conpl ex

struct ugg) of IL-10:BT-063 with a published structure of the IL-10:1L-10Rl
receptor conplex (Figure 8). The BT-063 am no acid residues in contact with
human [Rnd@0hs identified by X-ray ana®.¥sis are highlighted on the linear
am no %fl d L;E%quence of BT-063 vari abl nti body domai ns shown bel ow. BT-063
VL DW @IL LPVTLGQPAS | SCRSSONI V NGNTYLEW YLQRPGQSPR LLI YKVSNRF
SGVPDRFRBGS nGBGHDH BLckits: SRVEAEDVGY YYCFQGSHVP WIFGQGTKVE | K (SEQ | D No: 69)
BT- 063 Vk|  EVQLVESGGEG LVQPGGSLRL m SFA TYGVHWRQS PGKGLEW.GV

| WRGGSTD FMSRLTI S KDNSKNTVYL EDT AVYFCAKQAY GHYMDYWEQG TSVTVSS
(SEQ | D Nater70) CDR regions (Honegger and Pltickthun (2001) J. Mdl. Biol.,
309, 657-670) are underlined (CDR1, CDR2 and CDR3 of the light chain are
SEQ I D Nbigand’1 72 and 73, respectively; CDRlL, CDR2 and CDR3 of the heavy
chain %&/iaﬁEQﬁJoRi ‘ﬁ: edfletr#® and 76, respectively). Contact residues with

I L-10 are shown I n gl d. 2011/ 064399PCT/ EP2010/ 068569 Wt hin the |ight
chai n coBoediengtbsiAdues are found in @I and CDR2 but not in CDR3.

Regar di n y chain resides of three CDRs are involved in antigen
bi ndi ng.gqﬁv\d;&tg%gﬁues of FR3 (Asn73 a(%b Ser74) also contribute to antigen
bi ndi ng. BSeled® anh’Ala30 at the begi nAidng of CDRL are part of the murine VH
pr edec r es (BN10) and not present in the selected human franmework
(3- 66*8%?&(:@?%“3@% tions are less frequently involved in antigen binding
and wer eMosttfpodnskdgiass al t er nati ve aniOfb aci ds during the humani sation
process. ' d Ser74 are fpund in murine and frequently in
human an %ﬁ%@ysﬁ%@%gﬁﬁequences bﬁV'Sgre usual Iy not involved in antigen
bi ndi ng. Génewauslyi ablowad kegidnsant i body; H@flegger and Pl uckt hun, 2001). Their

contri bu]t){sglrpovge% ant isgen binding is ungxpect ed.

region

" Values as defined in REFMACS, without sigma cut-off

* Test-set contains 4.2 % of measured reflections

3 Root mean square deviations from geometric target values
* Calculated with programme MOLEMAN

> Calculated with programme PROCHECK

6.4 X-ray structure analysis

The complex structure of human IL-10 bound by BT-063 Fab antibody fragment was analysed at a
resolution of 3.48 A and reveals the detailed binding mode of the Fab antibody fragment.

The resulting electron density shows an unambiguous binding mode for the Fab fragment, including
the orientation and conformation of the Fab fragment. The crystal of space group P6 contains two

complexes in the asymmetric unit.
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I L-10 ami no acid residues involved in BT-063 binding are showmn bel ow. Al so
i ndicated are residues of IL-10 involved in binding to the high affinity
| L- 10 r ecwpt2ori/wsmzdon (I L-10R1) and the |ow affinity recepr@r2alonassseo
(IL-10R2). Both receptor chains are involved in the binding of a IL-10
honodi mer and necessary for signaling. In sequence A the residues which
contact BT-063 are shown in bold and are underlined. In sequence B the
contact residues to IL-10R1 are nmarked in bold and underlined, contact
residues to IL-10R2 are marked in italics and underlined and contact

r esi dudde stnanterd obiL-10 im@RplexnwitipFaly is repgesretad imFigureFeil wg Fah fisghents bind withs
and under| PlLe - 5)n A SPGQGTQSEN SCTHFPGNLP NM.RDLRDAF
SRVKTF%B{%I@%&%EE‘L‘%?EEEE&%E{%@% LSEM Q FYLEEVMPQA ENQDPDI KAH
VNSLGENLKT LRLRLRRCHR FLPCENKSKA VEQ\/KNAFNK LQEKA YKAM SEFDI FI NYI

QL DN (RIS BIERAE GAD S P 2B TRt PRISPOAF P R OR 1os

LRLRLRRGHR ﬂq&!&ﬁlﬂlﬁﬁlﬁ@ta}{mﬁNﬁ%ﬁﬁﬁg ygm%m@,wam FAYMIAKA (1954, | D
NO 1) WO 2011/ 064399PCT/ EP2010/ 068569 I't can be seen that BT-063 binds to
a di scéheitnbious. epiltdpspdi4. lie14p Asa s T8ilAG Glasildaed Tl Shel i x A (Arg27,
Lys34, d n38, Met39, Asp4l) and the N-termnal part of helix B (GLu50 and
Leu53) including the connecting | oop sequence (Glu42, Asp44, Leud6) of one
| L- 10 ffbadoiowiag regddes ag the SildRiIdsopsf canhlee Feednil xin Rhe (viginifyd 21 thas 4@ withire 245,

o b maklite Jistangs by A FBRLL i e E R oD TR RS H SRS et

r ecept @knT3) Xesv4! tyrll@RlGlyEmANg&EB?(moldcmeyc,\/ﬁ]d Jngblaz Dases3TaxmIsl Tyr33t ughssi n
Cynonol gous I\/bnk % A single dose toxicity study including saf ety

phar naBeleg) ers was performed in Cynonol gus nonkeys follow ng a
single int ravenous i njection of BT-063 (variant hVH26/ hVL7). Aninmals were
distributed into four groups (placebo, 1 ng/kg, 7 ng/kg and 50 ng/kg) with
4 ani mithe bindinggite wp BTEIE0@Bnaes witht thabewpgsditg of ekl & reseptoiagn the skidhde off

Sacr 1 FEah Sonady Noe et Mty i BOR ol iy 0 MR MLl o= €

cor r esgRMUSs| ot[0- WRhuBRPtoe dothpiak efpurd@se of -300 [ig/ kg, resulting in a total
human dose of 18 ng (60 kg body weight). A simlar dose of the BT-063

predecessor anti body B-N1O had been applied daily for 21 days in a snall
investigator initiated trial (Llorente, 2000). This ampunt of antibody has
shown PhaPTHS! asene aridarsidies dn sprfact Wit kumanek+ | G at identitied Dyowran se2lYESV8E was
theref 91 ﬁhgie @ﬁﬁ@a"rq R akid sEgrE enldl gﬁgﬁ%gvmlecmﬁ (ﬁﬁna@nsrmb&vheélew( 50)
of the & ting ose. elnter diate dose 1s the geonetric nean of the

| ow and the high doses. During the study no toxicologically signifi cant or
r el evaBfT-wAafiges i n physi ol ogi cal or histopathol ogy paranmeters were

obser vBEY.VMTQSAUDS LPYML GEPAESTRIS QN IVIHESNGNT YEFVES YT RRGQ@IRR er s wer e

consi deL BAKVENRIFtSGEPORFHGS GSATOHTOK ISR VEARDY GVCENCEQGSKANPLE 8 -

Est i mieF3@GURVEARCEPATCYNEYcH he | L-10 specific BT-063 antibody after
i ntravenous adm nistration WO 2011/ 064399PCT/ EP2010/ 068569 In order to

esti mage. d@e\,ppeutral ization of I'L-10 in human healthy volunteers after a

singl eg &G$1 9N 5ot &s@s‘%ﬁ@v@ﬁﬁv@%ﬁ)é@@%ww\wpancy of
| rold Bmel % ke E@MV&WRME%%@?W*‘E%%D RS est|mt ed
st andard [‘HY 33@&?@ Esﬁéaﬁ@ ood9\)ol unmes and t he assunption that BT-063

distri es sol Wi t hi Unval i d

e %ﬁ&%rﬁag R ude 00T LA Bidh, Saberdripr By e iR

dependepRotaal CHR PECHO ARG YEhAhH atd SHQ IDWBTOB632 and 73, respectively; CDR1, CDR2 and
CDR3 of the heavy chain are SEQ ID Nos: 74, 75 and 76, respectively). Contact residues with IL-10

are shown in bold.
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Assunptions for cal culations: - Blood volune (serunm): 3.5 1 - Mean
concentration of IL-10 in healthy volunteer serum 15 pg/m - kr)

(di ssoci avpantigsm®pant, BT063<->|L-10): 3 nM (derived f POREB2@006856%t udi €S)
- nol ecul ar weight IL-10 dinmer: 37 000 g/nmol - nol ecul ar wei ght BT063: 150
000 g/rnol Using the | aw of mass action a target occupancy of IL-10 at
different doses of the BT063 anti body was cal cul ated. For the theoretical
cal cul ayiupRsheafent ERfn 851Had CERIBX 8 thindli) cmRM@@d @@w%@ nsmtcmﬁ REBhAm! e
of an anti-IL E% anti1 body binds to one dinmer of IL-10. The foll ow ng

equi | i ltrd heave gt iresidenad al ghtee PR aw infolyrdsis aabgérobindBEOES 0 wedidued of FR3

BT063/ | o A resul ocj.ation constant is determ ned by

st eady (}éf §8gn§§§§§.ﬁ%l ‘%néﬁjsﬁ&eo %%%83’ ‘td[“hgroes]), IL-10 ([IL-10]) and the
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Residues Asn73 and Ser74 are found in murine and frequently in human antibody framework

sequences but are usually not involved in antigen binding. (www.bioc.uzh.ch/antibody; Honegger

and Pliickthun, 2001). Their contribution to antigen binding is unexpected.

IL-10 amino acid residues involved in BT-063 binding are shown below. Also indicated are residues
of IL-10 involved in binding to the high affinity IL-10 receptor chain (IL-10R1) and the low affinity
receptor chain (IL-10R2). Both receptor chains are involved in the binding of a IL-10 homodimer
and necessary for signaling. In sequence A the residues which contact BT-063 are shown in bold
and are underlined. In sequence B the contact residues to IL-10R1 are marked in bold and
underlined, contact residues to IL-10R2 are marked in italics and underlined and contact residues
shared by IL-10R1 and 2 are marked in as being in bold, italics and underlined (Pletnev et al 2005).
A

SPGQGTQSEN SCTHFPGNLP NMLRDLRDAF SRVKTFFQMK DQLDNLLLKE SLLEDFKGYL
GCQALSEMIQ FYLEEVMPQA ENQDPDIKAH VNSLGENLKT LRLRLRRCHR FLPCENKSKA
VEQVKNAFNK LQEKGIYKAM SEFDIFINYI EAYMTMKIRN (SEQ ID NO: 1)

B

SPGQGTQSEN SCTHFPGNLP NMLRDLRDAF SRVKTFFQMK DQLDNLLLKE SLLEDFKGYL
GCQALSEMIQ FYLEEVMPQA ENQDPDIKAH VNSLGENLKT LRLRLRRCHR FLPCENKSKA
VEQVKNAFNK LQEKGIYKAM SEFDIFINYI EAYMTMKIRN (SEQ ID NO: 1)
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A single dose toxicity study including safety pharmacology parameters was performed in
Cynomolgus monkeys following a single intravenous injection of BT-063 (variant hVH26/hVL7).
Animals were distributed into four groups (placebo, 1 mg/kg, 7 mg/kg and 50 mg/kg) with 4
animals/sex/group. BT-063 was intravenously injected on day 1. Half of the animals were

necropsied after 5 days, while the remaining animals were sacrificed on day 28.

The low dose level of 1 mg/kg in this study corresponds to a human equivalent dose of ~300 pg/kg,
resulting in a total human dose of 18 mg (60 kg body weight). A similar dose of the BT-063
predecessor antibody B-N10 had been applied daily for 21 days in a small investigator initiated trial
(Llorente, 2000). This amount of antibody has shown pharmacological effects and clinical efficacy.
The low dose level was therefore chosen accordingly. The high dose was chosen as a multiple (50)

of the starting dose. The intermediate dose is the geometric mean of the low and the high doses.

During the study no toxicologically significant or relevant changes in physiological or
histopathology parameters were observed. In addition, changes in clinical chemistry parameters

were considered of little or no toxicological significance.

EXAMPLE 8 — Estimated target occupancy by the IL-10 specific BT-063 antibody after intravenous

administration
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WO 2011/064399 PCT/EP2010/068569

In order to estimate the neutralization of IL-10 in human healthy volunteers after a single
intravenous injection of the mAb BT-063, the target occupancy of IL-10 by BT-063 (variant
hVH26/hVL7) in a healthy volunteer was estimated based on the dissociation constant of the BT-
063-IL-10 complex and on standard parameters for human blood volumes and the assumption that

BT-063 distributes solely within the blood stream.

8.1 Method

Unvalidate Microsoft-Excel-Software was used to calculate and display the dose dependent target
occupancy of IL-10 by BT063.

Assumptions for calculations:

- Blood volume (serum): 3.5 1

- Mean concentration of IL-10 in healthy volunteer serum: 15 pg/ml

- kp (dissociation constant, BT063<->IL-10): 3 nM (derived from Biacore studies)

- molecular weight IL-10 dimer: 37 000 g/mol

- molecular weight BT063: 150 000 g/mol

Using the law of mass action a target occupancy of IL-10 at different doses of the BT063 antibody
was calculated. For the theoretical calculations of free and complexed IL-10 it was assumed that one
molecule of an anti-IL10 antibody binds to one dimer of IL-10. The following equilibrium equation
was applied:

Law of mass action: BT063 + IL10 <> BT063/IL-10 complex

A resulting dissociation constant is determined by steady state concentrations of BT063 ([BT063]),
IL-10 ([IL-10]) and the BT063-IL-10 complex ([complex]):

kp = _[BTO063]*[1L-10]

[complex]

Steady state concentrations are not directly available, but can be calculated from starting
concentrations of [BT063¢] and [IL-100] and the steady state concentration of the complex
([complex]):

[BT063] = [BT0630] — [complex]

[IL-10] = [IL-10¢] — [complex]
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WO 2011/064399 PCT/EP2010/068569

For calculation of IL-10 occupancy by BT063 after intravenous injection of the mAb, the following
assumptions were made:

- BT063 distributes equally and exclusively in the blood directly after injection

- BT063 molecules do not leave the blood volume

- IL-10 is exclusively distributed in the blood and there are no other sources of IL-10

- IL-10 molecules or BT063-1L-10 complexes do not leave the blood stream and are not drawn away
from circulation by Fc-receptor mediated or other mechanisms

- the equilibrium is reached rapidly

These assumptions are artificially chosen and do not represent the probable biologically relevant
situation in vivo. It can be assumed that the BT063 distribution volume is larger than estimated,
since BT063 most probably distributes additionally to extravasal compartments of the body, leading
to rapidly diminished concentrations of the mAb in the circulation. Furthermore, it can be expected
that extravasal sources exist for IL-10 and the amount of IL-10 present in the body is higher than

that estimated here.

Conclusively, the calculations made here overestimate the percentage of complexed IL-10 in vivo.
The estimated complexing of IL-10 thus will not be reached in vivo and a safety margin for the

calculated values exist.

As a calculation basis, the following constants were used:

4 molecular weight (BT063): 150 000 g/mol

¢ molecular weight (IL-10 dimer): 37 000 g/mol

¢ mean concentration of IL-10 in healthy volunteer serum: 15 pg/ml

¢ blood serum volume: 3.5 1

On this basis the dose dependent percentage of 1L-10 that is complexed by BT063 under equilibrium
concentrations can be computed. Table 8 and Figure 10 show the dose dependency of IL-10

blockade by BT063 after intravenous injection of the mAb.
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310, 007
WO 2011/064399 PCT/EP2010/068569

BT063 total dose
(1g) % IL-10 complexed by BT063
1.75 0.1
5.256 0.3
16 1.0
47 2.9
142 8.3
175 % . "10.0
425 21.3
750 | - 32.3
1,276 44.7
3,827 70.8
- 3,600 * o 69.0
7500« |. - 826
11,482 87.9
15,000 * . 90.5
30,000 | . 95.0 .
34,445 95.6
60,000 * - ] 974
100,000 * 98.5
103,336 98.5
310,007 99.5
930,022 99.8
2,790,065 99.9

Table 8: Calculation of IL-10 occupancy by BT-063 with increasing total dose of BT-063 injected
intravenously. (*Doses that are intended to be appliced in the healthy volunteer clinical trial are

marked in grey).

To theoretically estimate the influences of different IL-10 concentrations or a different affinity
(dissociation constant) of BT-063 to IL-10, the corresponding curves were compared to the original

dose-response dependency depicted in Figure 10.

Figure 11 shows that the percentage of complexed IL-10 is merely independent of IL-10 levels in
the blood. Even 1000 fold changes in IL-10 levels have only marginal impact on the dose-response
curve. Therefore fluctuations in IL-10 concentrations do not alter the occupancy of IL-10 by BT-063

on a percent basis.
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The course of the calculated curve is largely independent of IL-10 concentration in the blood,
meaning that the neutralizing capacity of BT-063 (on a percent basis) will be influenced by different

IL-10 levels only to a minor extent.

Therefore, it can be assumed that the curve presented for healthy volunteers will additionally apply
for systemic lupus erythematosus (SLE) patients who bear increased IL-10 levels in the blood. From
these data it can be concluded that doses above 175 pg total dose BT-063 in healthy volunteers will
neutralize more than 10% of the cytokine. Above this dose and up to 10 mg total dose the
complexing of IL-10 by the mAb will yield a log linear relationship up to 85%. Above 10 mg BT-
063, the curve runs into saturation levels. Nearly 100% neutralization are reached at 100 mg total

dose.
EXAMPLE 8 — In Vivo Single Dose Toxicity Study in Healthy Volunteers

A study was conducted to monitor the safety and tolerability of BT-063 (variant hVH26/hVL7), and
the effects of BT-063 administration, using escalating doses of the antibody in healthy volunteers.
Twenty-three volunteers received a single intravenous administration of BT-063, in 8 dosage

groups. The dosage groups were as follows: 0.175mg, 0.75 mg, 3.5 mg, 7 mg, 15 mg, 30 mg, 60 mg
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CDR 1, CDR 2 and CDR3 of the murine antibody B-N10 variable light chain and/or comprises
amino acid sequences at least 80% identical to those of CDR 1, CDR 2 and CDR3 of the murine
antibody B-N10 variable heavy chain.

3. A humanized or chimeric antibody or fragment thereof according to claim 2 wherein the
antibody or fragment thereof comprises the amino acid sequences of CDR 1, CDR 2 and CDR3 of
the murine antibody B-N10 variable light and/or heavy chains.

4. A humanized or chimeric antibody or fragment thereof according to claim 1 wherein the
antibody or fragment thereof comprises at least one of the amino acid sequences of CDR 1, CDR 2
and CDR3 of the murine antibody B-N10 variable light chain and/or at least one of the amino acid
sequences of CDR 1, CDR 2 and CDR3 of the murine antibody B-N10 variable heavy chain,
optionally with variation in these sequences which does not substantially alter the affinity and/or

specificity of the humanized antibody or fragment thereof.

5. A humanized or chimeric antibody or fragment thereof according to any preceding claim
wherein the antibody or fragment thereof comprises an amino acid sequence of the murine antibody
B-N10 varjable light chain and/or the amino acid sequence of the murine antibody B-N10 variable

heavy chain.
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13. A humani zed or chineric antibody or fragnent thereof capable of binding
to interleukin-10 (I1L-10), wherein said anti body or fragnent thereof is not
capabl e ovoblondiomigot o |1 L- 10R expressing cells. 14. A neclrgpreoianssiéencodi ng
the anti body or fragnent thereof of any one of clainms 1 to 13. 15. A
vector conprising a nucleic acid according to claim114. 16. A host cel
conprising a nucleic acid according to claim14 or a vector according to
claim15. 17. A nethod for the production of an antibody or a fragment
ther eOB acceng di nlgl (Po h¥merlc an Lfbog @ f?rals en §fac%rr1%“ SI n oneséfecﬁal%s 1 {0
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according to any one of clainms 1 to 13, and further conprising a
pharmaceutical Iy acceptable carrier or diluent. 19. A nethod for treating
or prelent i Adusmanizad ealchisenigi antibedyi o fagent dhareof\dseqrding tp Hay msetediag claim
condi t t I f Nnpsi ng
s ni SHRPLEEAS e RefilafrEeg) fles Y Bindlo (LS lokid ot ke e It
t her eofecquadt ALAAGRBD any one of clains 1 to 13 to said subject. 20. A

met hod of treating or preventing a nedical condition in a subject according
to claim19, wherein the nmedical condition is system c |upus erythenat osus
(SLE) . 8. 21. AMmARLEPeddhiMErié hiriFaN hcdobeh @ af andGRededing Q1R vittteiRRAd htikddai Ns
1 to 13 for use in nmedicine. 22. An antibody or fra nent t hereof according
to anyObfiegmt dezoibings te ajdiscpptinugye epitppe vemprizing pesiticspl kelix A ofyone IL-10
2011/ 043998 ERRALOL ARARE9 or A optde 9 nPfiodL I body of { Fagrent -t her eof
according to any one of clains In t e manufacture of a nedi canent
for the treatnent of SLE 24 A | abel ed humani zed or chineric antlbody or
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with an antibody or fragnent thereof according to any one of clains 1 to 13
SO as PBmB@WQSP%@eaﬁ@F%BHWn%T fragnment thereof to the IL-10. 26. An in
vitro nethod for detecting the presence of IL-10 in a sanple conprising a
step of contacting an unl abled or | abel ed antibody or fragment thereof
accor dithg t4d ampnioad Oofchmeallcrmtlb;octyomiﬁagmen@ ltheirgnl 24canding to ledaimadrpiheteinniis hi ng
to rempye antd antlb a h t
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i n t hewshifphelast 20 amidy seedduddheoodthedinagioari.ng SLE in an i ndi vi dual conpri sing:
(a) providing a plasma sanple taken froman individual; (b) contacting the
sanple with the anti body or fragnent thereof according to any one of clains
1 to 18 and HumhanBed %PEhl‘?&ﬂE %tl@é@SWﬁfgnﬁgnt ktkereb -acco?@ing Ao HRY @%e«ﬁﬁ%@l’aﬂh ng

to claim27 wherein step T?FISES determ ni ng the anount of
pr esentapable to[ﬁénrgjm@wemterleukm 10 (IL-10), wherein said antibody or fragment thereof does not

induce antibody-dependent cell-mediated cytotoxicity and/or complement-dependent cytotoxicity.
12. A humanized or chimeric antibody or fragment thereof according to any preceding claim

capable of binding to interleukin-10 (IL-10), wherein said antibody or fragment thereof is capable of
preventing IL-10 signaling through the IL-10a receptor.
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29. A hurmani zed or chinmeric antibody or fragnent thereof according to any
one of clains 1 to 5, wherein said antibody or fragnment thereof conprises a
vari abl e wegoameedapri si ng CDRL and CDR2 of BT-063 | i ghtCthkzeooassibor a
vari abl e regi on conprising CDRL, CDR2 and CDR3 of BT-063 heavy chain
optionally wwth am no acid substitutions in the sequences of the CDRs
provided: (i) the light chain CDRL conprises: Ser32, Asn33, Asn35, Tyr37
(ii) thé |igHumshied oCoRmeyeaptitodyor flagney thergyFrgnabloetBiodingty Mezlubingd8s69
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heavy céii n CDR3 Conprises TyrlOO, dyl101, Tyr103. 30.A hunani zed or

chinmeric antibody or fragnent thereof according to claim29 wherein the
heavy chain variable region further conprises Asn73 and Ser74.

14. A nucleic acid encoding the antibody or fragment thereof of any one of claims 1 to 13.

15. A vector comprising a nucleic acid according to claim 14.
16. A host cell comprising a nucleic acid according to claim 14 or a vector according to claim
15.

17. A method for the production of an antibody or a fragment thereof according to any one of
claims 1 to 13 comprising a step of culturing the host cell according to claim 16 in a culture medium
under conditions allowing the expression of the antibody or fragment thereof and separating the

antibody or fragment from the culture medium.

18. A pharmaceutical composition comprising the antibody or fragment thereof according to any

one of claims 1 to 13, and further comprising a pharmaceutically acceptable carrier or diluent.

19. A method for treating or preventing a medical condition in a subject, wherein the medical
condition is mediated by an elevated level or activity of IL-10, comprising administering a
therapeutically effective amount of an antibody or fragment thereof according to any one of claims 1

to 13 to said subject.

20. A method of treating or preventing a medical condition in a subject according to claim 19,

wherein the medical condition is systemic lupus erythematosus (SLE).

21.  An antibody or fragment thereof according to any one of claims 1 to 13 for use in medicine.

22.  An antibody or fragment thereof according to any one of claims 1 to 13 for use in the

treatment of SLE.
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23.  Use of an antibody or fragment thereof according to any one of claims 1 to 13 in the

manufacture of a medicament for the treatment of SLE.

24. A labeled humanized or chimeric antibody or fragment thereof comprising the antibody or

fragment thereof according to any one claims 1 to 13 and a label.

25.  An in vitro method for neutralizing IL-10 in a sample, comprising a step of contacting the
sample with an antibody or fragment thereof according to any one of claims 1 to 13 so as to bind the

antibody or fragment thereof to the IL-10.

26.  An in vitro method for detecting the presence of IL-10 in a sample comprising a step of
contacting an unlabled or labeled antibody or fragment thereof according to any one of claims 1 to
13 or claim 24 with the sample, washing to remove antibody or antibody fragments which are not
bound to the sample, and detecting the presence of the antibody or fragment thereof or the label in

the sample.

27. A method of diagnosing SLE in an individual comprising: (a) providing a plasma sample
taken from an individual; (b) contacting the sample with the antibody or fragment thereof according

to any one of claims 1 to 13; and (c) detecting the presence of IL-10.

28. A method according to claim 27 wherein step (c) comprises determining the amount of IL-10

present in the sample.

29. A humanized or chimeric antibody or fragment thereof according to any one of claims 1 to 5,
wherein said antibody or fragment thereof comprises a variable region comprising CDR1 and CDR2
of BT-063 light chain and/or a variable region comprising CDR1, CDR2 and CDR3 of BT-063

heavy chain optionally with amino acid substitutions in the sequences of the CDRs provided:

(i) the light chain CDR1 comprises: Ser32, Asn33, Asn35, Tyr37
(i)  the light chain CDR2 comprises: Lys55

47



WO 2011/064399 PCT/EP2010/068569

(iii)y  the heavy chain CDR1 comprises: Phe27, Ser28, Ala30, Thr31, Tyr32
(iv)  the heavy chain CDR2 comprises: Trp52, Arg53, Gly54, Ser56
(v)  the heavy chain CDR3 comprises: Tyr100, Gly101, Tyr103.

30. A humanized or chimeric antibody or fragment thereof according to claim 29 wherein the

heavy chain variable region further comprises Asn73 and Ser74.
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