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30(2006), Biochem stry, 45: 2311-2321) and contributes to pathogenesis of
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25  certainly be therapeutic (Pepys, M.B. (2006) Annu. Rev. Med., 57: 223-241), removal of the

amyloid deposits in AD and type 2 diabetes should also be clinically beneficial.

Binding of SAP stabilises amyloid fibrils, protects them from proteolysis in vitro (Tennent et
al., (1995) PNAS, 92: 4299-4303), can enhance amyloid fibrillogenesis in vitro (Myers et al.,
30 (2006), Biochemistry, 45: 2311-2321) and contributes to pathogenesis of systemic

amyloidosis in vivo (Botto et al., (1997) Nature Med., 3: 855-859). Coupled with its universal
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25  The bis-D-proline compound, CPHPC, disclosed in the patents listed above, is bound with
high affinity by human SAP and was intended as a drug to remove SAP from amyloid
deposits in vivo and thereby facilitate their clearance. Binding of CPHPC by SAP triggers
rapid clearance of the complex by the liver, depletes almost all circulating SAP for as long as
the drug is administered, and removes much but not all amyloid bound SAP (Pepys et al.,

30 (2002) Nature, 417: 254-259). |In initial clinical studies (Gillmore et al., (2010) Brit. J.
Haematol., doi:10.1111/j.1365-2141.2009.08036.x), administration of CPHPC seemed to



BRI EF DESCRI PTI ON OF THE FI GURES Figure 1 shows the binding curves for

muri ne anti bodi es SAP-E and SAP-K at a 1 u.g/nL coating concentration of
human SARVOR0HI®Mse 2 shows the binding curves for nuri reTarRIboOEes SAP- E
and SAP-K at a 5 u.g/nlL coating concentration of human SAP. Figure 3

shows the binding curves for chi rrﬁri ¢ anti bodi es. cSAP-E and cSAP-K. The
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epi t ope mappi ng for nonocl onal anti-human SAP anti body SAP-E. Figure 9
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hi ghl i d.i bl k AP- E. i i . Fi 10 sh C3
nety arTesiER, Rt haiees et apdicarensitt Al AL b S P (RaRes uran
Serym MOk 3HTHBORGTAER AL OGN EirBH.Eioh L BN ENR S RS URLEABDY | OW
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anti bodi es in whol e nouse serum suppl enented with pure human SAP. DETAI LED
DESCRI Argatea-omperhWwenNTf anvyIqidesipr esent i nventi on provi des an antigen

bi ndi ng protein which binds to serumanyloid P 10 conponent (SAP), for
exanpl e human SAP, as its specific antigen (i.e. a SAP binding protein). In
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activates the body's potent nechanisns for clearance of abnornmal debris
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antigen i'ng p vention is a chinmeric, humani sed or human
antigen binding protein. "Serum anyloid P conponent” or "SAP" refers to a
honmopent aneric plasma gl ycoprotein of the pentraxin famly. Each nol ecul e
i s consaHAMARY OF THEINVENTIONT ot oners, each with a

20 The present invention provides, in a first aspect, an antigen binding protein which
specifically binds to SAP and competes for binding to SAP with a reference antibody which
comprises a heavy chain variable region sequence of SEQ ID NO:7, and a light chain variable

region sequence of SEQ ID NO:9.

25 In a second aspect of the invention, there is provided an antigen binding protein which
binds to SAP and comprises CDRH3 set forth in SEQ ID NO: 3 or a functional variant of
CDRH3.

In a third aspect of the invention, there is provided an antigen binding protein which
30 specifically binds to SAP, wherein the antigen binding protein is a chimeric or a humanised
antibody comprising the corresponding CDRH3 of the variable domain sequence of SEQ ID

NO:7, or a functional variant of CDRH3.



20 flattened (3-jelly roll fold and single al pha helix, non-covalently
associated in a disc-like ring wwth cyclic pentaneric symetry (Hutchinson
et al., (WO0QO)/mbisp Med., 6: 482-493); Pepys et al., (2002)Epbatiosim3s 417:
254-259). The term "SAP" as used herein al so includes the individual
subunit encoded by the human gene APCS (chronmpsone: 1; Location: 1g21-g23)
or honol ogous genes in other organisnms, for exanple the human SAP
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achjpevegde ity compounds that decrease the amount of circulating SAP and, in
particul ar, conpounds that result in the depletion of circulating SAP,
defined here as "SAP depl eti ng conmpounds”. Such conpounds are |igands bound
by SAP and are conpetitive inhibitors of 10 the binding of SAP to anyloid
fibrildn agk aspeot @f dhe riaveddiony Hhereds rapided paetndigee yrindiog wyetgimmdich
derivatives. D prpli der,i vatives are discl I P.0915088,. ich is
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which is also incorporated herein by reference in its entirety. B-prollnes
of Ishe ifledtitpwi ng formul a are contenplated: 15 i A 'cstexein. R 1$ and the
group RI- is hydrogen or hal ogen; 20and X is-(CH2)n-; -CH(R2)(CH2)n-;
-CH20(CH2) n-; -CH2NH; 8 WD 2011/107480 Y is

The present invention also provides a nucleic acid molecule encoding an antigen binding
protein of the invention, expression vectors comprising the same, and host cells capable of
producing antigen binding proteins of the invention.

20
In a further aspect of the invention a pharmaceutical composition comprising an antigen
binding protein as defined herein is provided. The present invention also provides methods
of preventing and/or treating a subject susceptible to or afflicted with a disease associated
with amyloid deposition, which method comprises the step of administering a

25  prophylactically or therapeutically effective amount of an antigen binding protein to said
subject. The use of an antigen binding protein as defined herein for preventing and/or
treating a subject susceptible to or afflicted with a disease associated with amyloid
deposition is provided. The use of an antigen binding protein as defined herein for the
manufacture of a medicament for preventing and/or treating a subject susceptible to or

30 afflicted with a disease associated with amyloid deposition is also provided.



PCT/ EP2011/ 053038 -C(R2) =CH-; -CH2CH(OH)-; or thiazol-2,5-diyl; -0-; -S S
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- N[ CH2C6R80QCH1BY 48D - ; - N( CH2C6F15) -; - N( CH2C6H5) C( 0) N( CiP2 TatH2() 11/053038

- N(al koxyal kyl)-; 5 N(cycloal kyl -nethyl) 2, 6-pyridyl; 2,5-furanyl;

2,5-thienyl; 1,2- cyclohexyl; 1,3-cyclohexyl; 1,4-cyclohexyl; 1,2-naphthyl;

1, 4- naphthyl; 1,5-naphthyl; 1,6-naphthyl; or 1,2- phenylene, 1, 3-phenylene
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strtuen E

by 1-4 su S, selecte from hal ogen, |ower al kyl, |ower alkoxy,
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t hi oxo[ 1, 2, 4] oxadi azol yl and 5-tert-butyl sul fanyl- 15 [1, 2, 4] oxadi azol y1;
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CH( OH) Grlzyre %r HdWs2AR! pifding Luhbs ol murinB2ardtdobies SAPRVERd BhBX at b QS /ndtl KOXy
or benzyt, -% and mherelﬁ

coating concentration of human SAP.

Figure 3 shows the binding curves for chimeric antibodies cSAP-E and c¢SAP-K. The profile of

10 the curves for the chimeric antibodies is the same as that of the equivalent hybridomas.

Figure 4 shows the binding curves for SAP-K HOLO, SAP-K H1LGQ, SAP-K H2LO and SAP-K H3LO
compared to the SAP-K chimera and the SAP-E H1L1 compared to the SAP-E chimera. An
irrelevant human IgG1 kappa antibody was also tested as a negative control.

15
Figure 5 shows purified SAP-K and SAP-E murine monoclonal antibodies in a competition

ELISA with the SAP-E chimera.

Figure 6 shows purified SAP-K and SAP-E murine monoclonal antibodies in a competition

20 ELISA with the SAP-K chimera.

Figure 7 shows an immunoradiometric assay for binding of monoclonal mouse antibodies

SAP-E and SAP-K to human SAP captured by immobilised sheep polyclonal anti-human SAP

antibody.
25
Figure 8 shows epitope mapping for monoclonal anti-human SAP antibody SAP-E.
Figure 9 shows the location of the epitopes on human SAP recognised by SAP-K (A,
highlighted in black) and SAP-E (B, shown in white).
30

Figure 10 shows C3 activation by humanised monoclonal anti-human SAP antibodies in

whole human serum.



20al kyl or lower alkyl is Cl_6alkyl; al koxy or |ower al koxy is Cl_6al koxy;
cycloal kyl is C3_6 cyclocalkyl; halogen is F, O or Br; and the |ocation
wher e t hewdabtiew74sbne appears in the forrmula is either a&csinrgdia/osso3gloubl e
bondi or a pharmaceutically acceptable salt or nono- or diester thereof. 25
D-prolines of formula I-A above can be witten as Ligand - |inker - Ligand,
wherein the X-Y-X noiety of formal I-A fornms the linker. The Iinker
(X-Y-Xp n I h i from
415 1iREE L nehe T sy, b gl HBLE HIAhAEE drBnodi Myl AELES'SS on
at ons igntibeaigt th wHdle humakeerug@an be a strai ght or branched chain, or can
30optionally formone or nore ring structures, with the proviso that at

| east 4 l'inear or straight-chain carbon atons are present in the linker. At
Ieast e of tw nﬁar or. stra ht- (X\D 2011/ 1 748%PCT/ 011/.053038 chain
C af o B4R e bnartl ‘{Pt?ﬁb'%\fu TPaReHyY AL WIS P EHEMI8 ¥ o 2B Select ed
from N, ageously 0. Thus, an

"opti onal I?/ﬂ{soﬁjg%%?tgﬁ?gghgﬁﬂ%ﬁédlwggﬁh e;('/uerﬁ%%r/lgx%r nore substitutions that

| ead to 5branching and/ or one or nore substitutions of carbon aton(s) of

the linear or straight chain carbon atons of the linker, e.g. the |inker
can be RETAMERDESSRIFTIQN i THEINYENSIONr .

R) - 14 2- 1 h I d b
U o ey eS0T BEdeR e Sl P R SR P deB AR S

t ﬁ‘,pw t d t t.
gyﬁgtrar :)CPHC@I(’:I I C pyr)lrjrsd;t eéxaggdrﬂfp\c/ﬁadtn?avnégb\gr géadt?sgc;ﬂeg*sﬁgdﬁl&%gvﬁ@zoom 099173é \m. ch

i's i ncqrpimt kdtheespeutic byplicatieneofcibeiinventisn ethlei aneigyn birdliigeproedimalivatésgen
bi nding protein" as used herein refers to antibodies, anti bod% fragments
and ot Hbe berys doreNt onedhenisms fosdesranee abaknatmal dehrisremdiseugsa h%aeiflgem ndi ng

SAP. " bod dh f
Lo mol ATHEE PR T HeAr AR o P R e il R DAY et R poutes)
r ecombif}gftlin oP HeY VO isGit BBRlufine aRHb&TBN LA @b iR BRC bh i dhtigd binding

het er oconj ugate anti bodi es; a single variable domain, a domain anti body,
antlisgerprbiedbhthd nagmint s ,not mMmoohe®ghtgdr hindinggubieire |h padgimakdrsan sntigdne
chain Fv, diabodies, TandabsTm etc. (for a sunmary of alternative

"anti b&d'&‘/d'% 6'?‘%*{%'?@‘(%"6%'”%”0!”@%? cwﬁwlﬂdw'sqqazrdwaaa@ﬁléemnh@ﬂmgwotzo"e5 Vol
23, No. 9, 1126-1136). 25The phrase "single variable domain" refers to an
antigen binding protein variable domain (for exanple, VH VHH VL) that

speci fi‘satuny aRiyRISP 2ompohdrgehr BAPERéfeBRS o HERRNEaNEfiypISmaglféd reteanbf
vari abl e region or donmain. A "donmain antibody"™ or "dAb" may be consi dered

t he sartbe geniraXisi faglilg. Gaahi elolesuldoiredontposed of 5 identical protomers, each with a

20 flattened B-jelly roll fold and single alpha helix, non-covalently associated in a disc-like ring

with cyclic pentameric symmetry (Hutchinson et al., (2000) Mol. Med., 6: 482-493); Pepys et

al., (2002) Nature, 417: 254-259). The term “SAP” as used herein also includes the individual

subunit encoded by the human gene APCS (chromosome: 1; Location: 1q21-g23) or

homologous genes in other organisms, for example the human SAP polypeptide subunit

25  having the sequence as set forth in SEQ ID NO:43 as well as the native pentameric form of

SAP, and any fragments and variants of SAP that retain the biological activity of binding to

amyloid fibrils in vivo.

The SAP binding protein of the invention can bind to any one or any combination of the
30 above described different forms of SAP. In a particular embodiment, the antigen binding
protein of the invention binds human SAP. The SAP binding protein of the invention can

bind to SAP when the SAP is bound to amyloid fibrils of any type and in any extracellular

7



30 which is capable of binding to an antigen. A single variable domain may
be a human anti body variabl e domain, but also includes single antibody
vari abl e wormaim®748nom ot her speci es such as rodent (for pexamrpéia oS3

di scl osed in WD 00/29004), nurse shark and Canelid WO
2011/10748OPCT/EP2011/053038 VHH dAbs. Canelid VHH are imunogl obul in

si ngl e l9gaticapyEhindhaibRdpol B eptiseR &nding Protein RLtNG dovertighniee s eNd@ udi ng
camel , ; Rﬁ% dronedary, and guanaco, which produce heavy chain
antibod#%@gﬁg?%¥a ?tdevoid of light chains. Such VHH domai ns nay be
humani sed according to standard techniques available in the art, and such
domai ns are 5considered to be "domain antibodies”". As used herein VH

i ncl ude® eaemtidl dspd-HotaiteingSAPARNdisg drateinephtheliavengiomir! thenadentic neftbeds to a
folded protein structure which has tertiary structure independent of the
s £ otk B et e e AP (Pl o 37 ot DSt vt ot GG B otids
functi nt . j ipN,: - a r ved
or 10 R RAEPABE LIS AlmBlsRaBbRT OLATLIRRY STARET PRUOBA A Cop T
remai ndehieéd tbipecopipdiuath tatdderreadt thbentkeumidt. cidulagihg@lae anal iimphaicdemai n”

is a folded polypeptide domain conprising sequences characteristic of
ant i bodfpmepupepthat desrdli insthe |deptefiion exf sireulptieg AR defioap hereanntAPodrBletingr i abl e

domai ns _and di fied vari abl e domains, for l,e, in whj.ch one. or re
oops. FTbauBEn - pudl skt By det BemcaZound o SAPdhHare chmPRlfis PBBiGHF
antjipbodye hRdiMardradlpe S QRIS fitkis, Aakh BRAY. oY@ IHeald R H08REAS g}f‘ﬂdeT daye been
truncated or conprise Nor C-termnal extensions, as well as Tol ded

f r agnmentysuwafie vderivabiles. dDipaolive wherigdtivest aien didcldsedstn tBre OBl BEBgwazhi W ty
and specificity of the full-1ength domain. A domain can bind an antigen or
epi t openfiBRiEatt BRIy byt reder@neg én dist etielvalngd Fhegitesm oP-Rieline derivabixgs

ti i ndi f t be. i d f arr t of
mor ¢ L B ARA T ER TPt BBl o B s B AR T has
may be 1 &aMRirEreAdHck RORYe Rire NBB -6 s &P AR ﬂibllmirfé_?oi@uléa?@édn‘{%bl\é?eo@f a
scaffold selected fromthe group consisting of LA-4, lipocalin, SpA an

Af fisbody, an avinmer, G oEl, transferrin, GoES and fibronectin/adnectin,
whi ch has been subjected to protein engineering in order to obtain

25binding to an antigen, such as SAP, other than the natural |igand. An
antigen binding fragnment or an inmunol ogically effectﬁgg fpagnent may
conpri se partial heavy or |ight dhai O¥ari abl e sequences~gFragnents are at

least 5, 6, 7, 87 9 or 10 amno acifls in length. Alternatively the
fragments are atll east 15, at |east*20, at |least 50, at I« _@1 75, or 30at
| east 100 ami ng’acids ix, | emyt h..-NO 2‘11/10748@PCT/EP20‘4/0¥3%3§§$Qe term
"specifically bBinds" @s Uﬁbgg?WrOUth‘t the present spegifiication in

rel ation to‘% “igen By nding prdt ei ng/ neans that the antigen bithdi ng protein
bi nds to SAPwit hyno or insignifickht Bifnding to any ot he*lproteins,
including closely related nol ecul es such_as C-reactive protein (CRP) which,
i n humans, shares 55% of strict residue FB" resi due am no 5aci d Y$equence
honol ogy and ,has essentially the sane protein fold. The equilibrium

di ssoci ati on*'tonst ant (KD) of the antigen binding protein-SAP interaction
may be 1 nMwr |g@ss, 100 nMor less, 10 nMor less, 2 nMor less or 1 nMor
| ess. Alternatively the KD may beybetween 5 and 10 nM or between 1 and 2
nM The KD nay be 10 between f‘*\ﬁ and 500 pM or between 500 pMand 1 nM

The binding affinity nmay be neasured by Bl AcoreTM for exanple by antigen

capture with Py
—¥

L/
and the group
R'is hydrogen or halogen;
20 and

Xis  -(CHa)a; -CH{R?)(CHa)n-; -CH,0(CHa)n-; -CHoNH-;



SAP coupl ed onto a carboxynet hydextran chip by primary am ne coupling and
anti body capture onto this surface. Alternatively, the binding affinity can
be neasurwd 2o/Br4RCOr eTm 15 by bi ndi ng of anti - SAP ant iPbodiresi 110830B&1man SAP
captured by 0-phosphoet hanol am ne i mobilised on a CVvb chip. The Bl AcoreTM
met hods described in Exgphrgi)le 8 may be used to neasure binding affinity. The
di ssoci ation rate consf =CUk;d§Hz{%/WOHé; xiR28-&o iy Oress, 1x10-4 s-1 or

| ess, or 1x10-5 $1- 0Of < 20~l €sS.~ The, ke Y _be_het\ [0-5 S-1- and
1x10-4 5-1; or bgt'\%/een Sl%(’lggjlﬁ@i 1O an 1%(61}3 gimAW? d may result in
a sl ow di ssoci ati on ofNRhe(@N(RGEN[BHITHNOCHLIE eNcH icgand conpl ex and

i nproved cl earance of conpl exes of SAP bound to anyloid. It will be
apparent to those ski [-NE@HCsHAHO)HCH Eshiak; MNidkaxyrlityl)-deri ved" is intended to

define 25 not only t source in the sense of it bei he physical origin
for She material but - A6GGROGEINL B SN iRy SRV gt | y
identical to the materd . Whj Sq RC 1.0[.nat e reference
source. Thus "resi duesdy?lgn‘%y'il\fll@%\ﬁcgjhggﬂblr'ﬁg %'?@é()ﬁwa%]@a (S‘rtﬁ%qf'%ecessari |y
have been purified fraomphtigl;dmaspranylj bedwph&§Byrij2sol ated” it is intended
that the nolecule, such as an antigen bi ndi]&? Erot ein, is renoved fromthe
envi ronment in whi ch ighepdgndd,3-ahenylens angtld-ehemdenee whafsinthe phenviene
2011/ 107480PCT/ EP2011/ 053038 np].ecul e may b rified a f,ram,subst ances
G th which it weuld ndrRye BRISEy suRRbEE ot BB T of i he
molgcul e in a sanpl e Rym RSIogetISked 4161 1IOWE! alRBSShydrotyl, GPidRGr | € anti body”
refers to a type of engineered anti body which contains a naturally-
5o0ccurring vari abl e reg0oOHowkr gkyl, citvélo,r5-enchzble vyarbdvgiinsdidder i ved from a

donor antibody in association with Iight and heavy chain constant regions
derived from an acceptRYFrodfin by :oxa-etheivaNihydepxyearbaupiodylefers to a type

of engi neered anti body_havi its deri froma non--human donor

i mrunogl obul i n, the re%ﬁn?'g%(qdmﬁggfo&ﬁﬁﬁ'izé?%é)?(?@‘éﬁféﬁgﬁl{'ssfof 10 the

nol ecul e being deri vedhfdxem MR xMia8h) EndYBA-HuIMRE|0bul in(s). In

addi tion, framework support residues may be altered to preserve binding

affisnity (see, e.g., Questjoediablyl;Proc. Natl Acad Sci USA, 86:10029-10032

(1989), Hodgson et al. Bio/ Technol ogy, 9:421 (1991)). A suitable human

accept or anti bodyX ffay HeHafre -(§EpeH (B~ H{GiMQCHonNHtH20nal  dat abase, e. g.,

t he KABAT(r) database, ~LO . a and SW ss. Protein database, by
R D S R

15 honol ogy to the nucle ho acl equences of the donor
antibody. A hunarg’ant ijbeeyalkabaet skoxast ayiz@ honol ogy to the franmework
regi ons of the donor antibody (on an ami no acid basis) nmay be suitable to
provi de a heavy ohiai n &dasd aheraiegi on and/ or a heavy chain variabl e

framework region for insertjon of th onor CDRs. A suitable acc 0
ant®body capabl e 3! aolexer alylis amaﬁlﬁ'ﬂeﬁﬂ?ﬁ’xl‘ﬁh%ﬁ@'k&‘y 5 Lo-p PR FYC rk

regi ons may ; ! Lk . - not ed t hat
t he accept or'pgﬁ?%gggﬁkﬁ’$§$%egﬁﬁélqgﬂ%lj’ghgﬁéggggrtgj nn\xé?ér?gﬁéu??tg%fj l?% origi nate
from the samppasgeptirfoantibbodsher ERMgRrdrafoudletbohdscri bes several ways of
produci ng such hurmani sed anti bodies - see for exanple EP-A0239400 and
EP- A- 054951. 25The term "donor antibody” refers to an anti body which
contributes the am acid sequences of its variable regions, CDRs, or
other FIRGIPBRET A AsRTaBF Sakar 6585t Heleur 16/8's i r st i mrunogl obul i n
parjfsner. The donor therefore provides the altered inmunoglobulin coding
region and resulting expressed altered anti body with the antigenic
speci f imbtolinandf foemtiaal A shavg cas be wirttiencdsaligaat eflinkdri-¢igahd tvagerdiprtae xanki body.
30 The term "acceptor antibody" refers to an antibody which is heterol ogous
to t he Ta@iRbr ofdfRtmplddy formmitbn linkatt Fha litkes &YX\ e kenffomot ta &dinerr c@monam no
acid Seaqgr%glcnelsengtm\?%%,ug%glfFoSm 4-15 linear carbon atoms, 5-10 linear carbon atoms, and 6-8
linear carbon atoms in length. The linker can be a straight or branched chain, or can
30 optionally form one or more ring structures, with the proviso that at least 4 linear or

straight-chain carbon atoms are present in the linker. At least one of the linear or straight-



13 WD 2011/ 107480PCT/ EP2011/ 053038 heavy and/or |ight chain framework
regions and/or its heavy and/or light chain constant regions to the first
innunoglobohbnnmamnner. A human anti body may be the acceprmpr2antsisegly. 5The
term "human anti body” refers to an anti body derived from human

i mmunogl obul i n gene sequences. These fully human anti bodi es vi de an
al t er nd"P\e F9MPEAB REiarEaPaly substityted WﬁHéﬁéB”e P%Wé%?t%ﬁﬁi%?tﬁﬁgpﬁhﬂt ?bodi es

(e.qg. i @S e of |ow inmunogenicity therapeutic
antibogﬂgzagﬁﬁgﬁﬁggaggg)%b%ﬁ%ﬁ %egghegated usi ng either phage display or
transgeni ¢ nouse platforns. In an enbodi nent, an anti body of the
10i nvention is a human anti body. The terns "VH' and "VL" are used herein to
refer tidushan ﬁeemnadhaulpstkmneﬂdmker”r@g\i laveagne pi giare shbdtituliensi tist deadetpi on
respectlve 0 n antl en bi ndi.n g&ﬁFE defined as the

e rshtctie 3 SRt A S-Ba DR OBt gt A0 P M test ohraif e
b|nd|n t ogl obulin
heavy gﬁ ‘ngh&s°ﬁgﬁﬂ§*g§%é%Qﬁﬁpﬁgf y@%! egﬁgFQ%%§ﬂ§gﬁ% reg | i ght chain
CDRS (or CDR regions) in the variable portion of an |nnunoglobulin Thus,

"CDRs" as used herein refers to all three heavy chain CDRs, all three Ilght
chai n CBR;[6-4R) ZfC@awya:rmomfil@rﬂt yIt-haxa- @wvllavrr@mdlmea@@rbtomlccw&(CPEBC)

Thr oughout this CIfIC ti 0.aci si dues in v
Ccquonce Bt S QIO Mertbr At g by e aeba arie fiea @SMPHE% the
Ka%t r{wm%hnﬁse%wenatmman éstmnltarly, the terms "CDR', "CDRL1"

used in the Exanples follom/the Kabat
nunberlng conventlon For further i nformation, see Kabat 25et al.
Sequences of Proteins of Inmmunological Interest, 4th Ed., U S De art nment
of HeaIQWF%‘h'cFYF'IlEr%/ﬁU‘@é? derbasivengreidisstased H‘stt%ﬂoééOQ?fl7$ié’&*P'€m'5('fl@8Fi9rated
However ] % _@ N 3 the Kabat nunberi ng convention for am no acid
reS|dueE ?H VaF 5%]8 % hEitH equences and full length antibody sequences
t hroughout this 30 specification, it will be apparent to those skilled in
the art that there are alternative nunbering conventions for amno acid
r eslisduddeitarnr dantigeneinking protsie(ae nsssharnio retdrd td mgiddieanarithmdy fogoqeetces.

There are also alternative nunbering conventions for

2011/10#@89ﬂ¥ﬁ7m?%ﬁ1£P@356§85§éﬁd§n m”?owheﬁdﬁﬁﬂ@p?h@s@f§6W"BUF’§AP
Chothia et al. (1989) Nature 342: 877-883. The structure and protein
folding of the antibody may nean that other residues are considered part of

t he CDRhese@uancatibod, Wwouled herdindekisd ershdes 2058 @o hyfed 16 khdlb&fle PRILE Qi
5 her numnbering conventions for CDR sequences available to a skilled

per son imnuinegbtlivike (omiairearsd inglugtes Bamm)cloaahi réecomtiswtt, poldpwdr shitgriCol | ege

London) net hods, The mn m overl a p|n |on u east t of the
*Gﬁ‘&ﬁr}‘ﬁeg bﬁB?\ﬁ'féﬁﬁPchgl?JFFé‘EP”WEF b%s'él‘é e‘fa%‘ﬁﬁl?oéc’c%a'br% P&t he

mrn ! T, of a
o LT P %ﬁ*ﬁ’% &gy.‘é@"ﬁ%%?%%@ﬁacﬁ SHRELhh 30
conventd.@bbdf@r T&RBs CLRc Gforki saehmgry Wi bkernatiee tabidbdytuahastsRge Slﬁhig@fBaHdS used
in Table 1 to nunber the variable domain amino acid sequence. It should be
not ed tHussordyaiuksf Bioteehmibreyd @00niviol dh NorBly1124ril3@ependi ng on the i ndivi dual

publ i cation used.

25  The phrase “single variable domain” refers to an antigen binding protein variable domain
(for example, VH, VHH, VL) that specifically binds an antigen or epitope independently of a

different variable region or domain.

A “domain antibody” or “dAb” may be considered the same as a “single variable domain”
30 which is capable of binding to an antigen. A single variable domain may be a human
antibody variable domain, but also includes single antibody variable domains from other

species such as rodent (for example, as disclosed in WO 00/29004), nurse shark and Camelid

10



15 Table 1 Kabat CDR Chot hia CDR AbM CDR Contact CDR M ni mum bi ndi ng unit
H1 31- 35/ 35A/ 35B 26- 26- 35/ 35A/ 35B 30- 35/ 35A/ 35B 31-32  32/33/34 H2
50- 65 52-%6 260/ 153480 PCT/EP2011/053038

VHH dAbs. Camelid VHH are immunoglobulin single variable domain polypeptides that are
derived from species including camel, llama, alpaca, dromedary, and guanaco, which
produce heavy chain antibodies naturally devoid of light chains. Such VHH domains may be
humanised according to standard techniques available in the art, and such domains are

5 considered to be “domain antibodies”. As used herein VH includes camelid VHH domains.

As used herein the term “domain” refers to a folded protein structure which has tertiary
structure independent of the rest of the protein. Generally, domains are responsible for
discrete functional properties of proteins, and in many cases may be added, removed or
10 transferred to other proteins without loss of function of the remainder of the protein
and/or of the domain. A “single variable domain” is a folded polypeptide domain comprising
sequences characteristic of antibody variable domains. It therefore includes complete
antibody variable domains and modified variable domains, for example, in which one or
more loops have been replaced by sequences which are not characteristic of antibody
15  variable domains, or antibody variable domains which have been truncated or comprise N-
or C-terminal extensions, as well as folded fragments of variable domains which retain at
least the binding activity and specificity of the full-length domain. A domain can bind an

antigen or epitope independently of a different variable region or domain.

20  An antigen binding fragment may be provided by means of arrangement of one or more
CDRs on non-antibody protein scaffolds such as a domain. The domain may be a domain
antibody or may be a domain which is a derivative of a scaffold selected from the group
consisting of CTLA-4, lipocalin, SpA, an Affibody, an avimer, GroEl, transferrin, GroES and
fibronectin/adnectin, which has been subjected to protein engineering in order to obtain

25  binding to an antigen, such as SAP, other than the natural ligand.

An antigen binding fragment or an immunologically effective fragment may comprise partial
heavy or light chain variable sequences. Fragments are at least 5, 6, 7, 8, 9 or 10 amino acids
in length. Alternatively the fragments are at least 15, at least 20, at least 50, at least 75, or

30 atleast 100 amino acids in length.

11



47-58 52-56 H3 95-102 95-102 95-102 93-101 95-101 L1 24-34 24-34 24-34
30-36 30-34 L2 50-56 50-56 50-56 46-55 50-55 L3 89-97 89-97 89-97
WO 2011/107480 PCT/EP2011/053038

The term “specifically binds” as used throughout the present specification in relation to
antigen binding proteins means that the antigen binding protein binds to SAP with no or
insignificant binding to any other proteins, including closely related molecules such as
C-reactive protein (CRP) which, in humans, shares 55% of strict residue for residue amino

5 acid sequence homology and has essentially the same protein fold.

The equilibrium dissociation constant (KD) of the antigen binding protein-SAP interaction

may be 1 mM or less, 100 nM or less, 10 nM or less, 2 nM or less or 1 nM or less.

Alternatively the KD may be between 5 and 10 nM; or between 1 and 2 nM. The KD may be
10 between 1 pM and 500 pM; or between 500 pM and 1 nM.

The binding affinity may be measured by BlAcore™, for example by antigen capture with
SAP coupled onto a carboxymethydextran chip by primary amine coupling and antibody
capture onto this surface. Alternatively, the binding affinity can be measured by BlAcore™
15 by binding of anti-SAP antibodies to human SAP captured by O-phosphoethanolamine
immobilised on a CM5 chip. The BlAcore™ methods described in Example 8 may be used to

measure binding affinity.

The dissociation rate constant (kd) may be 1x102 st or less, 1x10™ s™ or less, or 1x10° s or
20 less. The kd may be between 1x10” s and 1x10™* s%; or between 1x10™” s and 1x10° s™. A
small kd may result in a slow dissociation of the antigen binding protein-ligand complex and

improved clearance of complexes of SAP bound to amyloid.

It will be apparent to those skilled in the art that the term “derived” is intended to define
25 not only the source in the sense of it being the physical origin for the material but also to
define material which is structurally identical to the material but which does not originate
from the reference source. Thus “residues found in the donor antibody” need not

necessarily have been purified from the donor antibody.

30 By “isolated” it is intended that the molecule, such as an antigen binding protein, is

removed from the environment in which it may be found in nature. For example, the

12



89-96 89-96 As used herein, the term"antigen binding site" refers to a
site on an antigen binding protein which is capable of specifically binding
to an antwg@eni1/ibhis8 rmay be a single domai n (for 20exanplP€T/ERR011/053038
epi t ope- bi ndi ng domain), or single-chain Fv (ScFv) domains or it may be

pa| red VH VL dOITB.I ns as can be_found on a stand anti@(&:dy. The term
'epi t ofBOlegse aRY ﬁe?%i figd rayyayr rompsyistancpomith oW it peowsthrogBalt R¥Et Hakes
cont aCtna\f\ﬁrtehIB@r ﬁ%ﬁ% a&'d?‘?hé‘&o%%ﬂﬁ' Ra‘BBmP %{/‘BAI §9R PINdL Y Lot el n. An
epi t ope nmay conrprl sing an esse near am no acid
sequence fromthe ant| gen. Alternatively, an V\D

2011/ 107480PCT/ EP2011/ 053038 epi tope nmay be conformational or

di scontA fihdwsric Fotibasyamplees tcaa tymef ofr erinesned ariiadypehicorprteives retirady-aci d
resi dues whjch require arzgg] nt of, structural constrai n(g)qﬂln tEe case of
a conf SRBTINBNAraRIBiERIBR (i)t Sﬁg?{‘dt*he@")/é PidRledeT ey T B RodienFiRP Bhin

regi ons, of |attl2>‘?\ Mﬂ%ﬁh‘é%n?*ﬂ@%@ cgtaﬂec%ngt%}{t Rﬁ%udn@ dEHOSREr Bh X4 r&}ér}fm‘é})ﬂb%ﬂ three

di mensi on struct anti gen n the case of Tl nerlc anti gens,
such as SAP, a conformational epitope nmay include residues fromdifferent
pepti de chains that may be in close proximty in the three di nensional

st ruct U ehwnanisgd armhogiézn refgscte ettvnsac@fuqeralmqﬁrﬁéiaghwmavgwgr igsCBBededwd be

det er m ned throu ut.er rans .or _via ee- di si onal

St uct RIS g B ARR G R B P A oo R 5Eveg Py oF

cr ygt altheghaRbYie Hdhd ddhined Mol bRESore Rick@ RRINEANR ind RSgIBMlIRG) 2 dddigshdues
that are separated by ot her sequences, i.e. not Iin a continuous sequence in
t he antfrapedwesrkpuppat yessdgy emuyebe diterédieo presérexﬂmrmfngd“ffanmmﬁegemg sQuedrt étar y
and quaternary structure, the residues of a discontinuous egltope are near
enough a-oPreacMathipst St dhe 8530REP- BYOEN(18R2) Herswinneti HgBipf e Pw0€n§ 44 an
enbodi antl n _bi ndi n in of the inve on.binds to pltope
i n oL AP Py 2ocEhel BhBo Moyl ohB R Bste¥inolang cahferdiong o
sequencfgahasbee § STHE KABMEPtd 8 M ase Alos AFHAGECHREbALERIA SWiss PRItEIFI fadimse tike
degree of identity between two nucleic acid or two am no acid sequences

wheis optammebgyy tathegnedeatint aahpairedacd tshqumoeopf it donersantthiodpsAdruman
del etions. The percent identi ténget ween two sequences is a function of the
nunber acB‘F'bP?!\éﬁlﬁalré%?“%ﬁS’sti’\ﬁ BARo ért‘eah%ﬁfa’fnﬁ\é’oéle@@@rﬁ‘éé’é”(q d‘énor aipadntan y =

nunber S ohilBnids Al B0k bRRHLOEAL A5, 0UTORL0TRASILARS (Bl LRleed OY

whi ch neady tiiRQaridid feEmeR@rif Algiddol ﬂ%brtﬁﬂn' EnARabn&f cmmeAtsma&equeerm&s The
conpari son of sequences and determ nation of percent identity between two

sequencesibodn clymbie obdphatiigelishtishaig @nsmnhenwbiiaddé feimgovdrk egioas médgder i bed
bel ow. 30The, percent identity between t nucl eoti de seguences can be

det?r m‘Sﬁg*Gt 'Br‘?gs”f‘ & Weﬁr%é'ﬁ‘%‘ﬁﬁng @ﬁ%}/\%élj%ﬁcﬁa‘ioé aBH@‘P&g’ @eavmenﬁag%t
mgap%grn%“fgr%”eﬁuﬁg? t8 <9r 'fﬂmﬁ tﬂfe s%%e §9c'ePt Y %r%%odgr ‘a% %ng %rtJ ength

wei ght e percent 1 dent

2011/ 1%4&%@4&820%0@58138&1&1@ sou lheafaniied @ntiesdieo —arke dop egiraple EEP-Aan

al so be determ ned using the algorithmof E. Meyers and W M1l er (Conput.
Appl . B1238€00 andEPLA-0p79%1.988) ) whi ch has been incorporated into the ALI GN
program (version 2.0), using a PAML20 wei ght residue table, a gap length
penalty of 12 and a gap penalty of 4. In addition, the percent identity

betygeenrHoWa - #M“BGnor antibody” refers to an antibody which contributes the amino acid
sequences of its variable regions, CDRs, or other functional fragments or analogs thereof to
a first immunoglobulin partner. The donor therefore provides the altered immunoglobulin
coding region and resulting expressed altered antibody with the antigenic specificity and
neutralising activity characteristic of the donor antibody.
30
The term “acceptor antibody” refers to an antibody which is heterologous to the donor

antibody, which contributes all (or any portion) of the amino acid sequences encoding its

13



5 acid sequences can be determ ned using the Needl eman and Winsch (J. Mol.
Biol. 48:444- 453 (1970)) al gorithm which has been incorporated into the
GAP pr ograion2ony/mheso GCG sof t war e package, using either aPprBIrEPsumosid3smatri x
or a PAM50 matrix, and a gap weight of 16, 14, 12, 10, 8, 6, or 4 and a

| ength weight of 1 2 3, 4, 5 or 6. 10By way of exapple, a polynucleotide
sequend@aﬁhﬁn%}é’ri"@Ehf'i‘%%lfrat”&f"‘éprk éF%P'é%é%d/%?Bl'tﬁ Mereani/@e '@Eb&'éad%éoa%ta”t
descri r.ein _( . e I , 8 - -61,
3. 6517891 (el AL LR bEBERE pitrer. R arttbodimat be f% stpo: ©

i nt egeranfivggr of nucl eotide alterations as conpared to the reference
sequence, such as at |east 50, 60, 70, 75, 80, 85, 90, 95, 96, 97, 98, or
99% i dentical. Such alterations are selected from 15 at |east one

nucl eotj de del gtion, sybstjtution, including transition and transversion,
or  BrseiEi GHT D ANRECAY 5 SFTATSaldt 8 APFRPRY flerYefcicem BHMA aneunggiouln
termn L L nefere I y r A t ween
hose (o mg iR, hesd Ry RS RoBlNS Filcian SRANGRGE P T SINORER, S

nucl eotdedi@mifizdd) @oti@ftanh ensdorit @uabedeD(e.¢.MubiEhistd MIBDIRBNEE GUdUEcedsOUPS

within the reference sequence. The nunber of nucleotide alterations is 20
det er nilpwdmpyunagenicity Yheigpauiie andibafiep@ntdhefrenoeinedlyiggasraterd vsieg edher ence
pol ynucl eoti de sequence as described herein (see for exanple SEQ 1D NO 8,
00, ¥ 15 Proge  diipiag O Shiraade 370 se. mgyiormsy Tonat aherTEeT By vaioagrof fs

r espectihydtBRiCLRimhN§RGiRddy. (di vi ded by 100) and subtracting that product
fromsaid total nunber of nucleotides in the reference pol ynucl eoti de
sequence as described herein (see for exanple SEQ ID NO 8, 10, 18, 20, 45-
2548, 51-61, 63, pS-?%&”,or: nn Xn - (xn y), wherein nn is the nunber of
nucl eotingderms eYdt pethsVL xarei used merqiptalreisnndéhe beavyudbpiorarigels fegiontnd
referenc ol ynucl eotide sequenge as described herein (see for exanple SEQ
| D No: 8N gfain yarable tegion rspAgUelyof antigeh bidine bRt <0750t or 50% 0. 60
for 60% 0.70 for 70% 0.75 30for 75% 0.80 for 80% 0.85 for 85% 0.90 for
90% 0.95 for 95% 0.98 for 98% 0.99 for 99%or 1.00 for 100% is the
symisol “‘ICORs’t dre defihed p$ theatangrieopetiaatyodete anidingtregien @mamy acid sequdbces of an

2011/ 107480PCT/ EP2011/ 053038 i nteger product of xn and y is rounded down to
t he nea"&gen Pﬁ‘tdé’@e?rofﬂ“i‘-drrheﬁ%a@u‘lﬁ‘?ﬁ‘é(@?ﬁvﬁ@ali"? regionh Kfimainpg|okufiy hegvy and

oY Be b e TREE G T c8 hep Ol SRy R uPR, PRE Ao EORTE0GS) TEence
21- 24, \&¥ialBid poddorfier anGdhmitbglobdlin. Thaat"cDRs'h& vkl Hetcl®RifbBab all Mirek heBRY

include up to a certain integer nunber of amino acid alterations as

conpar ethaind"QRsealt Wires kight ehze DB cd heaphartdhlight thrin ZORegenat lepstiteol @fs. t han
100% such as at |east 50, 60, 70, 75, 80, 85, 90, 95, 96, 97, 98, or 99%
idéftical. Such alterations are selected fromthe group consi sting of at

| east o AHoNP LAE e HRlaBbh Ofning i Yalel th 3Rapib RhAEH 0 RARSELYRRve and
non- conservative substitution, or 1nhsertion, and wherein sald alterations
may ocdefigthtantibedpBRduenced arearhradtet ictdrimlg 1OHket Kabas noinbeneg kehwheabse

pol ypepti de sequence or anymhere bet ween those term nal positions,

i nt er sfendaty, ghe emsi“RBRYI‘GDBHy “ePRIRg, TARRLAN “RORHET, dEDRH2t, NEDREBepsatce
sequence  or _in qne, qr re_contiguous groups within the reference uence.
The mubehe BrmirsisTanTRe Rast i deing sHvapn oty @Re oo fyper 436

detar mdiedl, S3HLed &l ptbRho! SRl RloddihREreSf 4ATEROUACDABart RIS Health

pol ypepti de sequence encoé% B& t he pol ypeptide reference sequence as
descri bad Hhenai Ser(isee NbOona xanpites SEHRalthP1O8I)1-7, 9, 11-17, 19, 21-24,
27-31, 34-42, 62, 64, 74) by the nunerical percent of the respective
percent identity (divided by 100) and then subtracting that product from

said tatal nu r of am no _.aci in the.pol ypept.ide reference 205equence as
doscr i BEdHaTenfior8ae™ uhe R KaBa LSy RERERYOR §of $7ie 869 B35

27- 31, \3fabié. PhaiP4seqldheesOland! @l XRngth Xhtibhly !‘@tf.feﬁl:ék NArdyzhbhe fhrber
of amino acid alterations, xa is the total nunmber of amno acids in the

r ef3er erspecificitippe it mile bgeappanae @s thobas cekilleddinhdeeamn thaeehdrer arexamghatinv8EQ. | D
NO 1-7, 9, 25 11-17, 19, 21-24, 27-31, 34-42, 62, 64, 74), and y is, 0.50
for 500RUNTPEEMES WVerANsOforPMiBP aribyestiues inorariabls, demain seaeress, ansl 84! f or
85% O. o) % 95 for-95%_0.98 f % 0.99 for 99%.. or (1, for
Soov  EReth At BOdy RafehcbOimieadtard it HRiodfid Dmbdrh@lcoRvelingR b 2
non-integer product of xa and y is rogyded down to the nearest integer
prior to subtracting it from xa.



30 The %identity may be determ ned across the | ength of the sequence. WO
2011/ 107480PCT/ EP2011/ 053038 The terns "peptide", "polypeptide" and

"protei n"'weaochi/mefsers to a nol ecul e conprising two or NMPCE/ER2OINO53GSE d

resi dues. A peptide nmay be nononeric or polynmeric. It is well recognised in

the art that certaln amno acid substitutions are regarded_as_bei ngr5
" consersfarenEs. foAFAYPIEcingse sple0t Wi g?a‘&h'ian%toalg 19885 Nl $43n SEHRRDN e

d | |
Subet ot E SR ok, RAPHERE HboRy BaPinidhingl GHBP dluRls TRl GhRiddrt | "

are regairtdsfdhagDRBGRINCAbhY & osltIsd iiidéritobdto e Tpdhiglied hetenv. Table 2 Side
chain Menber s Hydr ophobi c Met, Ala, Val, Leu, Ile Neutral hydrophilic

Cys, Ser, Thr Acidic Aap, G u Basic

5 Other numbering conventions for CDR sequences available to a skilled person include
“AbM” (University of Bath) and “contact” (University College London) methods. The
minimum overlapping region using at least two of the Kabat, Chothia, AbM and contact
methods can be determined to provide the “minimum binding unit”. The minimum binding

unit may be a sub-portion of a CDR.

10
Table 1 below represents one definition using each numbering convention for each CDR or
binding unit. The Kabat numbering scheme is used in Table 1 to number the variable domain
amino acid sequence. It should be noted that some of the CDR definitions may vary
depending on the individual publication used.
15
Table 1
Kabat CDR Chothia AbM CDR Contact CDR Minimum
CDR binding
unit
H1 | 31-35/35A/35B | 26- 26-35/35A/35B | 30-35/35A/35B | 31-32
32/33/34
H2 | 50-65 52-56 50-58 47-58 52-56
H3 | 95-102 95-102 95-102 93-101 95-101
L1 24-34 24-34 24-34 30-36 30-34
L2 50-56 50-56 50-56 46-55 50-55
L3 89-97 89-97 89-97 89-96 89-96

As used herein, the term “antigen binding site” refers to a site on an antigen binding protein
which is capable of specifically binding to an antigen. This may be a single domain (for
20 example, an epitope-binding domain), or single-chain Fv (ScFv) domains or it may be paired

VH/VL domains as can be found on a standard antibody.

The term "epitope™ as used herein refers to that portion of the antigen that makes contact
with a particular binding domain of the antigen binding protein. An epitope may be linear,

25  comprising an essentially linear amino acid sequence from the antigen. Alternatively, an

15



Asn, Gn, H's, Lys, Arg Residuesthat orientation influence chain Gy, Pro
Aromatic Trp, Tyr, Phe 10 The antigen binding protein may conpete for

bi ndi ng twOo3AR/M748h a reference anti body conprising a heaTEprediaiossosari abl e
regi on sequence of SEQ ID NO 7, and a light chain variable region

sequence of SEQ : Alternatlvel , the antigen binding prote| n may
15 corrp?é’ﬂtQPF6Tr‘aVb'?9nH‘i’ﬁf@r’f‘%t'@ﬂbo(/\ﬂtswr&'”ruéf*%rE%%Xaéfﬁﬁ‘?tﬁ)ﬁ‘iﬁfequné ﬁ@'t%f’eheavy

chai n [

vari abl GBS e A AR ER R et ar b iy o S P0G Bt AL Bain 1 g
bi ndi ngfpr edrifbmaitthat BEitd RS QfROGEh et icbiadys Ry Bbefr8@| giee RNMIra@endYf the
conpetition ELISA, FMAT or Bl Acore. A conpeting antigen binding protein my
bi nd tcpeuohide shaiy, divt ope beain aeser prapipiihginetbiet hpes d'tmera'mnebisitrmierei of theose
pI‘OXImt¥ t he epto(l)o whi ch t he refere ant i pody bi The
P S RSB S B EoPB Ot SH ekt | eh %ol AGOBROTEHAMuEREApe M)
speci fi %’—g r
vari ant'ﬁ%y{%‘ed:uggﬁo%rﬁ@%tl ggtlag b%gﬁ‘aﬁrotel nmng§?efqﬁ ﬁémé‘gtr?%rtpzeee one

or nor &fifeRSeondr stBlckureDbs thd ranagyn.cml Etamdtomlysr&ilgﬁio@dng Wsidues can be
2011/ 107480PCT/ EP2011/ 053038
determined through computer modelling programs or via three-dimensional structures

obtained through methods known in the art, such as X-ray crystallography.

10
A discontinuous epitope comprises amino acid residues that are separated by other
sequences, i.e. not in a continuous sequence in the antigen's primary sequence. In the
context of the antigen's tertiary and quaternary structure, the residues of a discontinuous
epitope are near enough to each other to be bound by an antigen binding protein.

15

In an embodiment, an antigen binding protein of the invention binds to an epitope within

residues 140-158 of human SAP.

For nucleotide and amino acid sequences, the term “identical” or “sequence identity”
20 indicates the degree of identity between two nucleic acid or two amino acid sequences

when optimally aligned and compared with appropriate insertions or deletions.

The percent identity between two sequences is a function of the number of identical
positions shared by the sequences (i.e., % identity = number of identical positions/total
25  number of positions multiplied by 100), taking into account the number of gaps, and the
length of each gap, which need to be introduced for optimal alignment of the two
sequences. The comparison of sequences and determination of percent identity between

two sequences can be accomplished using a mathematical algorithm, as described below.

30 The percent identity between two nucleotide sequences can be determined using the GAP
program in the GCG software package, using a NWSgapdna.CMP matrix and a gap weight of
40, 50, 60, 70, or 80 and a length weight of 1, 2, 3, 4, 5, or 6. The percent identity between

16



from CDRHL (SEQ ID NO 1), CDRH2 (SEQ ID NO 2), CDRL1 (SEQ ID NG 4), CDRL2
(SEQ ID NO 5), and CDRL3 (SEQ ID NO 6); or a variant thereof. For exanple,
the anti gwo 2bimi43g protein may conprise CDRH3 (SEQ | D ROT@p2anasoBRHL 5
(SEQ ID NO 1), or variants thereof. The antigen binding protein may

conpri se QID NO3) and CORH2 (SEQ | D NO 2), or varlants t her eof .
The anttWQe?PCEﬁoﬁg‘F-rPd 3nHBe afif SREYENEHHRT éé coristerndeed pengEre fleanidmeeRe ( SEQ

bi nai naMey Snd W DICIn 2 ool iof AT SeN TP 3t st oY )
or var l|ﬁwﬁmetKL%IQeronghﬁ(vémerEO) Risimdi NPARINLOD QN eigHTBEsiIBGETEIHIS & £ RedgthSEQ | D

NG 5) and CDRL3 (SEQ ID NG 6), or variants thereof. The antigen bindi ng
pr ot ei rpermagty cbhprnd @ gapRIenalhBEA | ID adaitipn, tfmrzer(tSE@titD biROVERN twyadlaGibRL 3

(S0 000 i RS S SIS SRR B D IO\ RS TR, oy

The antjge Vi SPRER o J}JQ% iCRH EQID
NO 2) adn @8?2?)2 J%Eép \;Vﬁff)ﬂ = %e%g\r@?{) (r??{s thereﬂé%%’ﬁ rt%l)ﬂgen blﬁa ng

pr ot ei rofre pagkags, cusoighlithef S@bsblﬁ}nl‘@ B atrix@RHPANIEEralttitN@nd Ja, gapDiRbight( SEQ
ID NO5) and CDRL3 (SEQ ID NO 6), or variants thereof. 20 The antigen

bi ndi ngPfgPotbkild, Hhy, edrdransa |€ERH1N€(ISEQf L2,N0415, or 6DRH2 (SEQ | D NO 2) ,

CDRH3 (SEQ ID NGO 3), CDRL1 (SEQ ID NO 4), CDRL2 (SEQ ID NGO 5) and CDRL3
(SEQ ID NG 6), or variants thereof. 25The present invention also provides

an jgnt i@/e'%v i éB&nPdl@t & BoKRLABFREGREIGRE! nd) BES ideRtiSAPtRNY eRIFRRéSES
CDRH3 of SEQ I'D NG 13 'or a variant CDR thereof. The antigen binding protein

may f urgdhevucleotipe sepieate aodedtoibed bRk (so¢ fal dxafPRSSEQ, ID HOYS8, A0ThS, rat 48N,
selected from CDRHL (SEQ I D NO 11) CDRH2 (SEQ ID NO 12), CDRL1 (SEQ ID

NO 14) , 48@|§ﬂzL62 6363V D, m@trsjoe 100% deraiz!, (BEQMay iRcude pip fora genaip integer

t her eof . E F 8@? ikl gntl on al SQ I)p.I ?e reg AN aept |eﬁen blcndl ng EOt ein
whi ch s%‘é%efﬂ AMFGOBTR AL PR CQURRT e K° £ R s AT BIeRET Y h el s a
chi nerigy g A, hergaNRs e a5tdsbasyvscerdyok ﬁieﬂgca:fOSuc\ﬁQIteratlons are selected from

2011/ 107480PCT/ EP2011/ 053038 t he correspondi ng CORH3 of the variabl e domain
sequence ledstSk@ nbBedi@er deletion, mﬂa’stlarttonCIDRlemg tiemeitiohi arer tr@norerdiomeaw sed

antigen binding protein may further conprise one or nore, or 5all of the
cor r espBfdteRy MBREhgneRidalteREAY H@V\P&quaaﬁlt@ecﬁoﬁﬁﬁnt%“ﬁ'ﬁﬁﬁrﬁ’@éﬂ'ef‘s gEthe 1D

NG 7 Of B RO B sBlucRcd B LI CPRANSI SRl 0D KA BNSeARIgen

bi ndi ng protein i'se correspondin cand correspon

or var ieihep |ﬁd1\ﬂ6@;ﬂ ar{m@g o hgaébtliue@dhrtgepr@mr@rhda §ERYie REITBF iirS8ne 1 more
correspondi ng CDRH3 and correspondi ng CDRH2, or variants thereof. The

ant i gercobtigahusgroust within ey refergpre sequrore. e§lpmndnnhgr GDRHlgotiderattesgsonediing
CDF%Z er’ggrrr(l:lgeré gy %%rllt?plylrcﬁ’g %ﬁDeR’E)I?’EaI nurmlgle?rolf%ﬂglgo%lggs in tI\e reference polynucleotide
sequence as described herein (see for example SEQ ID NO:8, 10, 18, 20, 45-48, 51-61, 63,
65-73), by the numerical percent of the respective percent identity (divided by 100) and
subtracting that product from said total number of nucleotides in the reference
polynucleotide sequence as described herein (see for example SEQ ID NO:8, 10, 18, 20, 45-
25  48,51-61, 63, 65-73), or:
Nn <Xy - (Xq @ y),
wherein n, is the number of nucleotide alterations, x, is the total number of nucleotides in
the reference polynucleotide sequence as described herein (see for example SEQ ID NO:8,
10, 18, 20, 45-48, 51-61, 63, 65-73), and y is 0.50 for 50%, 0.60 for 60%, 0.70 for 70%, 0.75
30 for 75%, 0.80 for 80%, 0.85 for 85%, 0.90 for 90%, 0.95 for 95%, 0.98 for 98%, 0.99 for 99%

or 1.00 for 100%, e is the symbol for the multiplication operator, and wherein any non-

17



The antigen binding protein may conprise correspondi ng CORL1 and
corresponding CDRL2, 15 or variants thereof. The antigen binding protein
may conprweeotionr4spondi ng CDRL2 and correspondi ng CDRLBCTMP2MANEBE S

t hereof. The antigen binding protein nay conprise correspondi ng CDRL1,
correspondi CDRL2 and corresp ndi ng or variants thereof. The

ant i ged”fﬁﬁﬁﬂgﬁ?&“ﬁ? 8t &i andnalp r@Hﬂ%%Ol %%W'&é? rt'é%ﬁ%ﬂ&?h‘@t@mﬂﬁ%%f’%ﬁc&&%&nm ng
CDRL3, f“%ﬁ or variants thereof. The antigen binding protein nay conprise
correspon |ﬁg CDRH3, correspondi ng CDRH2 and correspondi ng CDRL3, or
variants thereof. The antigen binding protein may conprise correspondi ng
CDRH3, correspondi ng CDRH2, correspondi ng CDRL2 and correspondi ng CDRL3, or
var i antSmtlaréy, egfolyp2BTithe semeinge mayibeddenrfiqat tst @ palypegtidsoreferesee ssoveesspandi ng

cor ros SRR REPHNA s E6PEESoHdP Mo eEREST L of. Yarid: & Chet 88600 Brhe
cor 1 €SPy B CDRaATLDRIIS kB NuIFLEIENERR KRR MEISRE) s Ehok 2

(1989) or contact netho | nat i1 on t hese net

defi ni tdlterat@hs eadcddnfarédeo P@dﬁen@@@e«ﬁl&nfc@lmd'\ amatTtablee ideraitg iCRBs BEan
applied to the reference heav7y chain vari abl e

2011/ 1050980 paty EPEUI?E)SKE@(@B Qortbi $0,<15Q90] BH.NKD, 797aﬁa Ph89%ed@”rte€ﬁbe5lllqhght
chain v I‘I%b| e dorral %E\? NO 9 to deterrr} gl corresp onddcagl

pr esent® CRAAI I BR G5BT HESSRHPHRPIRNE BT Ai'vyt N6t U ROWii etion,
Spal fGalioinbhHeIubie &n%ﬁat.y@@ﬁ@'r{antéaﬁs@r%ﬂ.@egw@hﬂmoﬂg oPTiRIRIdh | Snef
chimeric or a humani séd anti body conprising the correspondi ng CDRHM3 t he
vari ablwehefeimasaid stgreions nody 5&Qr dtDhdQbifo- @F a@riwadyitamiin&DBbRtions ofT’c‘re:
chimeric or humani sed antigen binding protein may further conprise one or
nore, deferengel Rﬁyﬂeﬁﬁd%oﬁﬁ%@ﬁ%d%gamﬁ?@r%ep%'fé‘teéa fihese ttReEMinak i Rasitongomai n
sequence, of S The

or asentmieeRersh el B8l elr aBb gt Sabtge o A ithieBre AR LR P ome

speci figahbye PbmdRioLS 5%%5 @nﬂmcgﬁpréfé@ﬁc@s@qm'c@gTWhhmldér GPTHAihS ido@ Kabat
resi dues 95-101 o NO 7, or a 15 variant H3. The antigen binding

pr disei ralteeatidnarfoha rglvteorvpndemeny) isededernmoed bpmuatiplyingrite mgtaUnumbesef enired
from HL1 conprising Kabat residues 31-32 of SEQ ID NO 7, H2 conprising
Kabat raisdfiedhespolgpeniidesiguents resoded | by é'?ﬂTﬁPlyﬁffng%é?féfe”F%SSPG%BCEB@- 34 of

SEQ | D r f nd, L3
conpri si @ngﬁﬁt@e'ﬁg‘g&dﬂﬁsQ%Bﬁggﬁhflbgﬁg}%%’ 2%135155331?2:1%? :szgi)h%\pbl 'ndf %‘é unit.
20 For =X ayRrhe nubReicanidrgan Jbithd rdtdeaivet RirbertaYeRYPdiliged By ROOPARGthEN t  H3
and a binding unit HL, or variants thereof. The antigen binding protein my
conpr i %bua@mgcthagprodudzt fr48n ad tetabnurdbergpfaniino blds iorthe apiyaeptade ietarende.  The

ant i gen bi ndi n rotein m rise a binding unit Hl a binding unit H2,
and®a BEAUETRG HreEciEsd RErepsoe i X mBleogi! STHO 5At oot biteaPhg pR6E8 n may
conprisg_ l?zhgbnéu h4) ypit L1 and a binding unit L2, or variants thereof. The

antigen b i'ng’protein may conprise a binding un|t L2 and a binding unit
L3, or variants thereof. The antigen,bindiyg protein may conprise a binding
unit L1, a binding unit L2, and a binding unit L3; or variants thereof. The
ant i geanhnramlmgs themtemberm:éwmrmmd gkeratibngoli nghelmtal BN bercbfanbhadiidginuni t
L3, or . . .
the reference polypeptide sequence as described herein (see for example SEQ ID NO:1-7, 9,
25  11-17, 19, 21-24, 27-31, 34-42, 62, 64, 74), and y is, 0.50 for 50%, 0.60 for 60%, 0.70 for
70%, 0.75 for 75%, 0.80 for 80%, 0.85 for 85%, 0.90 for 90%, 0.95 for 95%, 0.98 for 98%,
0.99 for 99%, or 1.00 for 100%, e is the symbol for the multiplication operator, and wherein
any non-integer product of x, and y is rounded down to the nearest integer prior to
subtracting it from x,.
30

The % identity may be determined across the length of the sequence.
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variants thereof. The antigen binding protein may conprise a binding unit
H3, a binding unit 22 WD 2011/ 107480PCT/ EP2011/ 053038 H2, and a bi ndi ng
unit L3; wo2warioasvs t hereof. The anti gen bi ndi ng prot ePOTE®Y01CORPBE Se a
binding unit H3, a binding unit H2, a binding unit L2, and a binding unit
L3; or yariants thereof. 5The antigen binding protein nay conprise a

bi ndi ng N§riFEMi{Persdsi, napiveeRtifet apg, P%’t%f‘nﬁ?cﬂi‘de&rﬁ? to goleculs cmRIINGIMO L1, a
bi ndi n i 4 - hindj i X | eof . The present

i nvent g)(glrﬂﬁl% salr)'r%?)? g@/?&%éﬂaeg Aéﬁ‘??tggeén*%\}vﬁ%fnﬁéo%%% g?&&m?@ | specifically binds
to SAP, and conprises a binding unit H3 conprising Kabat residues 95-101 of
SEQ ID NO 17, or 10 a variant H3. The antigen binding protein may further
conpr i deisaved recogmised irptheart that pettaig aomina aridslbsttugidns pemegtded esrpeingi ng

Kabat residues 31-32 of SEQ | D NO 17, H2 conprising Kahat residues 52-56
of SEq CPISRGUS - ARG orig Meichidsehbi kiouss BRD CaGoTIne SeEEa T B NGTUD L2
conpr i sjag, Kahatioh &ekiHER R0 PR RlinSERN GRGA A dr e BRI E Sk, Gbat
resi duesIn %55%6 o'? %@& %%)L%% %’3 oIP a variant [];ﬁan i ng un‘?t'. fg A

var i anttheantgdn BiRding bradeintrél rddardgiicdsudase radtivarubQitatons, sequencebapdt fi ed by
at | east one am no acid, wherein said nodification can be chemcal or a
partial alteration of the am no acid sequence (for exanple by no nore than
10 am'nlo Flcjcds), whi ch nodi fication permits the variant to retain the

bi ol ogi @8I€ Zharacteristics of the unnodified sequence. For 20 exanple, the
vari ant gt fe qq,awnctl on?I varl ant V\:hl :ﬂl@ﬁﬁ&'k“ cally b! nqi EO SAPand
acti Vatw cCreafance of —conprexes of oung to fyrora fromtissues. A
parti al gggoeotfmg Ien—of the CDR anine UE@ttﬁlg’;\fﬁ'eL!‘?&,"e ey be by—deleti on or
subst i tlMNeusA! bfdrephilic 0 several ani npC¥eiS8& Ther by addition or insertion of
one to|deidaral am no acids, or by a|déepiGlnati on thereof (for exanple by no
more thaasit0 ami no acids). The CDR yaehagih, 1, Lhé,adgng unit variant may 25
cont ai M RLsid 3 %t © Rflubh@M NehACT g SBRsti tutions, additions or
del et C)%%:niﬁogny corrbﬁngti on, ?hn he yZmRio aci d sequence. The COR vari ant
or bi nd-rgoHt—vartant—ray—econtatnrr—2 o1

i nserti ACMBIC do| ot | ons, | n any co il P YeRNein the amino acid sequence.
ThéOsubstitutions in amno acid residues nay be conservative substitutions,
for exanple, substituting one hydrophobic amno acid for an alternative
hydr ophobi ¢ am no 30acid. For exanple |eucine may be substituted with

val i ne.ar i 8eh SHGHRS protyR A03 Lol AEABRRTTAFR20S AP5ARAG, erehte TRfiGodf t he
CDRs, corraes%ongiﬂlngI ro, var g,ar?'gn%CDRs IrorI Elﬁ%g%ng unﬁts ggsrgr F%gﬁ IIsloe(%fei n
may be dprasiitg a hebecleomntvariablefregiohwegneideate B0 KD MOy 7exadmal kghaschain
humani sed or chineric variable domain. Fully human anti bodi es conpri sing
one or \WwHpklegrgipnseamrse o GELSPNRHPnfItaDRyvely dhe antisaDRNIFE RiokRIN MEEYuni t s

descri bed herein .are al cont e ated 5gnd are within the scope of the
ovht rmPLTh B CaiRlRe Fo Sp A SR e RO B DO S PO zBle one
of a fifkbh sBYENRE 0P h ROS AR ThdCLERARE VaRSble IBorP&dub Rt & paw cal
struct ulrr%I clsass of oa E@i s defi nedI ycbotr\{ theeléekﬁ%t hqtgf t he S(E:% and by
t he | od®. packi ng, determ ned by residues |ocated at key positions 10 in

both the CDRs and the franmework regions (structurally determ ning residues
or SDRs). Martin and Thornton (1996; J Ml Biol 263:800-815) have generated

an aut tic.nethad to . define the “key residue”, caneonical _t ates.

O uet er g ERCOREebR % et Fnci o AR, AT nERRIEE ph kS econs
angocaniéeahed 8PRbAPEAELIGH eLEREMMAHRRBIAIRE DYoRPalinsbmteRWih@fg protein

hydr ophobi cs, hydrogen-bondi ng resi dues, and conserved gl yci nes and

pr ol i nesay fiind to 1Be €DRs epftopmtanbmeylag@gg epites:, cananEpitapsirgcdesk poxTaEhoof cal

cl asses by conparing the sequences to the key residue tenplates and scoring

each t dhPFRERPLIS WyCh H@ﬂ@f@crgnﬁa@bﬁﬂv Binde-y matri ces.

TO

D ~—~t

2 Ay 2 am RO ac=rl critheot 1+ IonS,

J A\ SJUMNOUTT T

The present invention also provides an antigen binding protein which specifically binds to
25  SAP and comprises CDRH3 of SEQ ID NO:3 or a variant CDR thereof. The antigen binding

protein may further comprise one or more CDRs, or all CDRs, in any combination, selected
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Exanpl es of CDR canonicals wthin the scope of the invention are given
bel ow. The am no 20 acid nunbering used is Kabat. Exanples of canonicals
for CDRHIwao0sem74s0t in SEQ |ID NGO 1, a variant thereof pcrhe2GDRsb3of SEQ
ID NO 7 or a correspondi ng CDR are: Tyr 32 is substituted for Ile, H's,

Ph Th d Asp: As b d fo

ay THromt eorig IS 1 ‘k’}@?{>3ﬁDF§24§ﬁT&a@ Nt CBRH I3t AR Adr&ﬁlp"A{%Qd'Por H s
h | f

ggnlo?li il\'rk?’ FE)‘H%@%,?% rEggjtsNeqé(sﬁ 8%? TKIrO (2)r ;- \r/arizgﬁi(agﬁere;?, t he

CDRH2 of SEQ ID NO 7 or a correspondl ng CDOR are: Tyr 50 is substituted for
Arg, Qu, Trp, Ay, Gn, Val, Leu, Asn, Lys or Ala; 1le51 is substituted
for Leuorabdmplehthe Suigeorbinding poteingRay sosphisst CDRR(SEOID NOE) and CDRAEN or

ol g%’%éﬁj NG e varigiys theksor. TS anylee bjioing prdigin Bo soep i, cRlTT ECry
no T N@gfa”fscb"‘“ﬁé?q? Zheor Bafand@ierbs 298 figtd HEIRY w850

Exanpl esnfrise DDRRAICSEQ |quo@DRhBC®&Hae(BEQU|D Na2HEQd dORHYOSBQ 1@ Ner3i)advt

t hereof, the CDRH3 of SEQ ID NO 7 or a corresponding CDR are: Ser 102 is
substi t\/@fléeltsﬁb?re%r Hs, Val, Ile, Asp or Ay. Exanples of canonicals for
CDRL1 as set out in SEQ ID NGO 4, a variant thereof, the CDRL1 of 5 SEQ
ID NO9 or a corresponding CDR are: Asn 28 is substituted for Ser, Asp, Thr
or U Thlel Nalcprr: i Leu,
Val@ | ng!e a%t%@n bﬁ\dﬁ@%té%ﬂ%@ cfo?rglprlole CDRF ?’I(SE%Pld ﬁo?!%éﬂﬁgﬂ?ﬁ%&cﬁ@@? ,&s

Thr, Lys \mlhaﬁsythef'éplf Br arstlgeubﬂhdlhgltpeﬁtefrolma?hemphsm,CDALB,(SEIG[ ) NBe§) and Ar g;
Leu 33 is substituted for Met, Val, Ile or Phe; and/or Ala 34 is

subst i tGRREA ($ES IDANQ:6) meyryariagtis thereal. ThelangigemhindinggrQteimmay compeshePRldal s

for t her eof 1 of SEQ
NG 9567 TENDED, s e Rl g 2T ooy RsER D A6 BT Briss P mhr . Gty or

VaI Exanpl es of canonicals for CDRL3 as set out in SEQ ID NGO 6, a variant

thereof, the CDRL1 of SEQ ID NO 9 or a corresponding CDR are: Gn 89 is

sulist i tTieehtigeon bBeling (Botein Rlag complmeelpDRIHS (mu I[BN@LﬂjsathQﬂIRdaBi (SEdII[IJN@ &r Asn;

Hs 91 is substituted for Asn, Phe, , yr 15 or

Val ; TWVQQa”tét'%fUB%ft T'E‘%@@égeﬂd?m%%pmﬁ@ maerPmpSé? CDBJ" (S@WN‘PH% CORHE or

v, i LIR AR i S Py el 7.2

and/ or thgpcdRprise BRPSL(BEQIBNOD! CHRIN (stnrlo NG g) cbire2 (SECPDNO: E’héhd Exmrpl es
of canonicals for CDRHL as set out in SEQ ID NG 11, a variant thereof, the

CDRH1 (2€EQ &7 NSEK) orl\Pribids terepf.a correspondi ng CDR are: Tyr 32 is
substituted for Ile, H's, Phe, Thr, Asn, Cys, Qu or Asp; Trp 33 is
suStituted for Tyr, Ala, Ay, Thr, Leu or Val; Met 34 is substituted for

Ile, W ; i .S i . bLut fQr . (BN (o TYT
e eI B AR 8oy BpPESE TSR 0T P o (R ) |
var i antcormr(gef 1D Nioe3)CEBkil (8SEQBERO:4)PCDRYZLBEQND A OY drRisqiRIdi(sen, CORoa@)e:  Met
50 is substituted for Arg, Qu, Trp, Tyr, Gy, 25 Gn, Val, Leu, Asn, Lys
or Al ajorvaedtsihersefostituted for Leu, Val, Thr, Ser or Asn; His 52 is
substituted for Asp, Leu, Asn, Ser or Tyr; Asn 53 is substituted for Ala,
Ay, Tyr, Ser, Lys or Thr; Ser 54 is substituted for Asn, Thr, Lys, Asp or

Sn?}SOASﬁ\eS&eﬁ&t%m'hbﬁ léﬁs%qo g%j Y8 ’an%&hblgdh'\ diofdin @hYc’h 5\5@ Gflca%ayrthl%s A a;

r Asn 58 Is substitute Asp, e or Tyr.
WO ZOINAPWQE'ASEPZDRHBWSGQSDMHBIoes \m‘naaanomtbariesf fT(hlé a@DBb‘Bb&ﬁjirSgEt out
in SEQ ID NGO 13, a variant thereof, the CDRHL of SEQ ID NO 17 or a
COr r es pUAtE MR tAgrecompise X2 qranaigdeifst ot alCPBy, imgpy cebinatipe selgsfed Asp

or Qy. "from: CDRH1 (SEQ ID NO:11), CDRH2 (SEQ ID NO:12), CDRL1 (SEQ ID NO:14), CDRL2 (SEQ ID
NO:15), and CDRL3 (SEQ ID NO:16); or a variant thereof.
30
The present invention also provides an antigen binding protein which specifically binds to

SAP, wherein the antigen binding protein is a chimeric or a humanised antibody comprising
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Exanpl es of canonicals for CDRL1 as set out in SEQ ID NO 14, a variant
thereof, the CDRL1 of 5 SEQ ID NO 19 or a corresponding CDR are: Asn 28

i s substiwoted/foosoSer, Asp, Thr or G u; Val 29 is substcrmpred /063038 | e; Asn
30 is substituted for Asp, Leu, Tyr VaI IIe Ser, Phe, H's, @y or Thr;
Ser 31 is substituted for Asn Asp 32 s substltutedfor
Phe, TyiPe cAIrgsPqgding aRHY, pf Nﬂf‘g"ar‘{%'e §9m|a§‘ %ﬁﬂb@f‘?ec Bf e B NQ#t or Be@riant e or
Phe; Al@g3h is substituted for Gy, Asn, Ser, H's, Val or Phe. 10Exanples
of canonicals for CDRL2 as set out in SEQ ID NG 15, a variant thereof, the
CDRL1 of SEQ ID NO 19 or a corresponding CDR are: Ala 51 is substituted
for Thr, Ay or Val. Exanples of canonicals for CDRL3 as set out in SEQ ID
NO 16, Thevchiment ot hemewsed arttigeClRIding Pr@&EQ maDfudthet $omprise ooe cespuadémg CDR
are: 9 substi t ut Ser, Gy, Phe or, Leu; G n 90 b tuted
For Sasrlt the Somegongnd s sBleciotrer ths o HENE dpRE sqayeneen! SR I NG

H's, Thy, r S substituted for Tyr, Trp, Thr Ser

Arg, G%,SE%%Q,N-% 'a&av\é%mwth%g%dfl s substituted for Gu, Ay, His, Thr,
Ser, Arg or Ala; Tyr 94 is substituted for Asp, Thr, VaI, Leu, Hi's, Asn,
Ile, IEp Pro or Ser; and/or Phe 96 is substituted for Pro, Leu, Tyr, Arg,
|1 e or FPrpexamde, ethm;,anbéermhmfﬂlpg ePrpERin amey mm&nom@%ﬁpob@l@gt%ﬁwp?é}d CDR,

dj hi ndi ht ch bl
e CosCRIBRELTE R, BT PR o RS, R AR o
t hepef Q.Io?re W YTBHRIES RN cBfre IRt BRI JTRYrilGs Qﬁ@r\%@f‘tThbrbntt Ben BMdirgen

bi ndi ng prot ein of the invention, provided that the canonical structure of
t he CDRroteinanayt ammadsesumhestpbatjmgl“@m | @eresiporitihg1 GDAHRL @hd dosrespgralige of
speci fical | y bi ndi ng SAP. As di scussed above, the particul ar canoni cal
st ruct UfRRHS asarsntethersrfi s defined by both the 25l ength of the CDR and by
the | oop packing, determ ned by residues |ocated at key positions in both
the CDRs and the framework regions. Thus in addition to the CDRs |listed in

SEQ | ah@gntlée@ bdinklordfin FlARToRforieE rrédgoN&Ing .coRL1 Add QBrré&on@PnrngQfﬁg\%nd' ng

CDRs, binding units, or variants thereof, the canonical framework
2015/ 103?4&@|@ﬁf§/ﬁ5m11ﬂ%&ﬁmnrtﬂsdldglepsotefn mrayacntnpgle«m cbrragiongdingr CRRI2reralfl t he
invention may include (using Kabat numnberin Heavy chain: Val, Ile or Ay

at pos.qorr@ﬁp@dlmgeGDBlﬁ\fwvaaﬂanﬁbéhqr?@fn Fhe|. 'ge'[‘l'%”d'NétprB"re”\/é‘l‘aVaEOYBB%%et|on
20; 2
Q/S Wfé&&ﬂ@éﬁ\g& %orIJlEOntﬂmgc ﬂ#re@ o%ﬁgzglsRL%?g} \B%r%ﬂts%:ﬁ re%:‘fy at

p05|t|on p05| Ion posi |on 36;
Trp or Tyr at position 47; lle, th, Val or Leu at position 48; Ile, Leu,
Phe, Met or Val at position 69; Val, Ala or Leu at position 71; Al a, Leu,
Val , TylheantiBere bmuirmqsbteiiromampmpése mrrmondng ﬁBBHB iaod caaseSdeir@rCDHhé, at
p05|t|on 90; §¥ -P %ltlon 92: and/or Arg % ﬂ S qr._Asn at
<0t G lants re% ding: anesn big 'nsrpr%ﬁmama\b&gmpr'a C?”e@%ﬂ” ng FPRO2u or
G u at i Trp at
posi 1 o Beporifhe oS o gbft ok b Oitis el ESPbipOR bhing "
46; Tyrprotdis mafh@nrisk drratpddasigt CORH3} LorréyoningPOBRI, deerebpdring/dDRIQYS at

position 88; and/or Phe at position 98.
and corresponding CDRL3, or variants thereof.

25 The antigen binding protein may comprise corresponding CDRH1, corresponding CDRH2,
corresponding CDRH3, corresponding CDRL1, corresponding CDRL2 and corresponding

CDRL3, or variants thereof.
The corresponding CDRs can be defined by reference to Kabat (1987), Chothia (1989), AbM

30 or contact methods, or a combination of these methods. One definition of each of the

methods can be found at Table 1 and can be applied to the reference heavy chain variable
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In a particul ar enbodi nent, the heavy chain framework conprises the

follow ng residues: Val at position 2, Leu at position 4, Val at position
20, Cys avoposimren 22, Ala at position 24, 15 Ay at posiEPe@n/02H38 Phe at
position 29, Trp at position 36, Trp at position 47, Met at position 48,

Ile at OPOS| tion 69, II])OSI ion 71, Al a at POSI t| on 78, Mt at p05| tion

80, TyrdosaipnE i%d\‘@é arlﬂ/é atrelseice] kit gdain g ?i&'@ dé’tmabf(‘)ssiER 8h N9 tond t he
light chaln.fL Ww&é?gm%tﬁﬁs the follow ng residues: Ile at position 2,

G n at p05|t|on oSition 4, Cys at position 23, Trp at position

35, Tyr at position 36, Leu at p05|t| on 46, H's at position 49, Phe 20at

position 71, Cys at position 88, and Phe at position 98. Any one, any

conbi naTtHeq:nesemt iralelntion atsheprbrid e an aRtigas bindvg prdest wihisbds pabdivalynigdsoie

pr esent he anti b|nd rotein of the invention. There nmay.be

P B pI PP e a8 AR RISAT DHSMer bR o B iRl o Rt SR N n

vari abl r t I pAi : tein,

and tnererors i %‘W. LY Ble va 0l AR e B3l RO IR0 12, p A

pr ot ei rcoORH3t he i nvention, provided that the canonical structure of the

framework i s mai ntai ned. The humani sed heavy chain variabl e domai n may

corrprise the CDRs listed in SEQ ID NO 1- 3; variant CDRs; correspondi ng

SE hi ngdi uni.ts; or variants thereof

accept PTG b YHARNEE Rk oo s TP aaf EHel SBTPGHe BPedr BoTeesus or
VO ROLUINTAEORCILERANL ERS 3038 ATRAS e v:IRMEon i 8 flencO3PERY iR ERET

98% or greater % or greater or 100A)|dent|ty in the franework regions to

t he hunarsEQdd&m: 09, or anaabhteCORoiaraofsequence in SEQ | D NO 25. The hunani sed

i ght chain variable domain may conprise the CDRs listed in SEQ [|D NO 4-6;

vari ant CDRs; correspondi ng CDRs in SEQ ID NO9; binding units; or

vari ant.s there f ntlbod frame 5A)or

LS o 2o 255 5Bl i BB AR G

98% or gpeatEEom P AbiktifRbRt HOkorhBRYME Q%Ht'rééfddé@ gshmlfdfa,aawgw@ 17E‘c9"a0”S to

t he human acceptor variable domain sequénce in SEQ |I'D NO 32. The humani sed

heawy ohaibnt H&rﬂaabhrﬁugéortandmgmyotemmpav mrtlhehecoﬁmselomet@dmore &EQ) bll‘ﬁlﬁ‘go 11-

13; variant CDRs; corresponding (r% D NO_17: binding units; or

var i antuitssglestsd fromg H %qmm'sm 'é%t@éﬂ?%ﬁjueé 30 SEQARNBk HeasAMRI1SISY%6 or

reater I r er
Shoror P BEieRegessh B rdRher, 91 BB inRINA e MR RPN 8L
the hur@mRBrHEMKaBEt Naiduadb® 59 OFBEM IS RALSBRE L3 BordBkding Rab¥Prédduckisy-duipmni sed
l'ight chain variable domain may conprise the CDRs listed in SEQ |D NO 14-

16; varSEQnD NIDRsor xarieeshiodidgngitCORs in SEQ |1 D NO 19; binding units; or
variants thereof, 15 within an acceptor antibody franework having 75% or
greZQt er, 80% or great er, 85%or greater, 90% or greater, 95%or greater,

98% or % % t ©ons to
t he hun%n%g%:@élgt %?’ é?/qg% B?‘ahgc?r?gtlreml@g %gﬂ Q'I'él %X@E%g LF% %@M[Pﬁer{gﬁﬁ{vent ion
al so priyiod@arigdis afdre gl MheRdidrgbipdiag @irdteWhing coP@atd b dading hinHS ahd aSAP
and conprises a heavy chain variable region selected fromany one of SEQ

| D NO. Dinding umhidi2, 20 varigitgdherngph diheg@npigen @imiinrmpr%ejrrpm»swaprliiegmbir@m n

vari abl e regi on sel ec from.any one qf SEQ 4-36 Any of the heavy
chai n ViV 0RO R Bt FRe b GUHE CHEA AP YErARY BFoChe | ght chai n var | abl e
regicons. The antigen binding protein may conprise any one of the follow ng
heavy chain and light 25 chain variable region conbinations: HOLO (SEQ ID

NO 27 am@d HitRen!Ehdvak IAdteirHohal (cPisel £ A2y uaRAL1SESY al Bindlog Amit, LHG2
(SEQ ID NO 27 and SEQ |D NG 36), HILO (SEQ ID NG 28 and SEQ | D NO 34),

HIL1 ( SEGentstheserhd haﬁatlmmﬁmgm@t@m maHEQ'Z‘p(ISEQb'ﬂdD‘g\!@"QBZ alfla 8Fding D

NG 36 NO 2 d,.SE LD NO 34 H2L1 d
SEQ 1 BGa8} TRty MebRg 1B REPTSPIRHPESER e kP BTEE PRy 1.3 N 30
and SEQjnd; @El}l@t B )and HHiddi ﬁ%@t Lﬁ%‘r%mt?’%e@m SEQ ID NQ35), H3L2 (SEQ ID
NG 30 and D NO 36), LO (SEQ 1D NO
30
The antigen binding protein may comprise a binding unit H3 and a binding unit L3, or

variants thereof. The antigen binding protein may comprise a binding unit H3, a binding unit
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WD 2011/ 107480PCT/ EP2011/ 053038 and SEQ |D NO 34), H4AL1 (SEQ ID NO 31 and
SEQ ID NG 35), or H4L2 (SEQ ID NGO 31 and SEQ I D NO 36). The invention also
provi des w0 2anti0gesn bi ndi ng protein which specifically Ppcmid®2a10/08888 and
conprises a heavy chain variable region selected fromany one of SEQ ID

NO 37-40. The 5 antigen bindin r ot |n may corrprlse a light chain

vari abl& ragiadhindpe SE%LNTW\B%T% %EGQ D8R PINSERS PIOINMY. COMRIISER t he
neavy e YAl A5 o 1Y né%f?%"&h[le& Wb BNl e ODaBAR D
vari able reﬁlons elh may C ise arly one 0

f ol | owitRgrdageavy chai n and I [ ght chal n variabl e regi on conbl natl ons: HO_D
(SEQ ID NO 37 and SEQ ID NO 41), HOL1 (SEQ ID 10 NO 37 and SEQ | D NO 42),
HILO (SEQ ID NG 38 and SEQ I D NO 41), HlL1 (SEQ I D NO 38 and SEQ I D NO 42),
H2LQ ( | D NO, 39, and SEQ I D NO 4 EQIDNO42)
H3LO ( AHBRIPA! N6 Br &R Y mﬂm%e E%%‘I%L‘i”“(qéizd BIOO'% it 'éli 2 8Pdinep

NO 42) D NO 74).
The antﬂr{gt%délgﬁé%a({/'% !g%?ﬂn)avﬂﬁqn%ﬁﬁ%gbg%%n@n%@ #g A?%Trﬁéig@g%drf 80% or
greater, 85%or 15 greater, 90%or greater, 95%or greater, 96% or
greater, 97%or greater, 98% or greater, 99% or greater or 100% identity to
SEQ | D The mreserttieveahion @dﬁeyprpwgm a@ﬁatlgﬁrvhmﬁmslrémzeegwdmhrmyuﬁaa}@ breds, tor

greater,, 80%o0 reater, .85% reat.er % or. gre r..Qreater

365 or PeabLrom e aroiigiBaiaf H33aoPEing ket ursd it e bB NG T er00s

i et i tyydRnBRY T N ﬁ bitdAE BrABH @W%rﬁ%@\%m‘ﬁhﬁ% Bnd BF hidhé Br 5@9|n‘aﬂ1gnay
have 75% or greater, % or greater, 85%or greater, 90%or greater, 95% or
gr eat erumtgﬁ;%eotedgﬁr@at el ,,cothpYisimg Igalbeaterd,ueQS%airofgﬂEeatEeNo ﬂQ%zworgxr&a*tger or
100% identity to SE? I D NO 40. The anti body | iqght chain variabl e regi on may
have 75%pat regideas e2-,69H85@ 1D YPekh & compuising Kefpad sedduesdorddort FRIRNG:19.95% or

greate 96% or te 97% 8% reat.er .9 % or Lr,
To00 | dRispmAysns KBt et o ihNandRauEs Pgh e K AP cqi on
may havg ség% No- - %ata%,,a&(bmd:mg grieater, 85% or greater, 90% or greater,

95% or greater, 96%or greater, 97%or greater, 98%or greater, 99% or

greater, or 100% identity to SEQ | D NO 74. The anti body heavy chain

vari able region may be a variant of any one of SEQ I D NG 27-31 which
cont ai rfsCBB vapat OZO’ar'i'Et bingjng gnitdnclydes@n aming acig seguejice megifigd byat tpast

SubSt | (W 0o deE ST ORSAIARLAL 005 ne RSN bPAarkbiolierSHH By HR 1 201 e

regi on ma arian

2011/ 1%?144888@'8/ SeigdeAd @56@%&@&4103610‘(‘@&@?1 coRhdhd18cidd), whith ABdifiddionl0, 9,

8, 7, 6, 5 4, 3, 2 or 1 amno acid substitutions, insertions or deletions.
The antriebmity tltrfeawanctrhalrertamamezmcbIegn::dgh@nacmytlbeofathvwmmdtfledfseangnaanéorof
IDNO§Z4OWmChcotalns 30, f
D arRABPKe ithe AT 6 G TUBALONY e@@?rtt. veswgh ssewca é|bé20lsotﬁssAPerd éﬁtf‘{aﬁ‘?fdy

o SOt P plee 3l e dtnf o Gt i Pyt 2a YR idTeRlhTl o

subst i tQOR &Mk dcisRgLe RSy bélBY dkleiBs or F@stiextadfeanettB@etaBlamidalacidORs and
canoni cal framework residue substitutions described above nay al so be
pr esentorily adstiaraer iasrrtine @ pneto sesiial anhap mcidar ora @ cervgingtien akereal (famt

example by no more than 10 amino acids). The CDR variant or binding unit variant may
25 contain 1, 2, 3, 4, 5 or 6 amino acid substitutions, additions or deletions, in any combination,
in the amino acid sequence. The CDR variant or binding unit variant may contain 1, 2 or 3
amino acid substitutions, insertions or deletions, in any combination, in the amino acid
sequence. The substitutions in amino acid residues may be conservative substitutions, for
example, substituting one hydrophobic amino acid for an alternative hydrophobic amino

30 acid. For example leucine may be substituted with valine, or isoleucine.
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10sequences that are at |east 75%identical or which contain up to 30 am no
acid substitutions. Any of the heavy chain variable regions may be conbi ned
wi th a suwoablieioMsran constant regi on. Any of the |ight pcliairronasioadl e
regi ons may be conmbined wth a sui tabl e constant region. 15The anti gen

bi ndi n rotein of the invention nmay conprise a heavy chain of SEQ
NO 62 8F MPrRiqiH &Poﬁsncﬁ’fé‘?%p&ﬁf"é‘grcébﬁsoﬁar&”tﬁtﬁs g N@”S&”'tﬂﬂfséﬂﬁqdbody

heavy %‘?‘%@@%e&?ﬂé%&%@ 9{&%% hgr%gn/?rg Wo‘?l?tf&r ex[aﬁﬁa(é% & ﬂrrﬁé‘ﬁ iSed r90% or

greater Yo Of gre rea

99% or cﬁnﬁ@ﬁcer/arwbleleeﬂfmrd%uy thyina@ a$EﬁBod|lechl£ap6|3mgTd1@ &nkriohe dy thé @mlechal n
may have 75% or greater, 80% or 20greater, 85%or greater, 90% or greater,
95% or cgrr@ammdin@@ﬁsawar@ﬁréaﬂms,or@mim ugjtsedaseribedBSte Y argradsmt eomterpPieGesy
greater or tg%ldentlt 0. SEQ. 1D NO 64. The anti body heavy chain may be
a vari ahF 38 WP BR&ReE ‘éé&f NVBR@R-62 whi ch contains 30, 25, 20, 15, 10, 9,
8 7, 6, 5 4, 3, 2 or 1 amno acid substitutions, insertions or deletions.
The anti body light chain may be a variant of any one of SEQ ID NO 64 which
cont ai Mhe3thRs43, L2Q3, ADbad HOtend, to8trudturdlly dxhibdt ord of2a flkitd namibBooB®amh
substitutions, insertions or deletions. The disc-like SAP nol ecule has two
faces. chhe confymatianpiae werticklap cervigal sirucdaretelass of m€DB iqofﬂetf'tr@d@rvéooﬂstheocat ed
on the A fac The cal m endent and bi ndin cket each pr ot oner
70 | ocdentih §f the 5w Bl MR, (OBIRERTR, et BT EasEbites e D REF Gttt kb Bt | <
boupd tiQ 1Ry kil @pké BRé tRe fEMevRRK 'r%%hsb(sﬂ‘%ltﬂwaIwr@tgﬂnﬂﬁm%fre& B@es%re%*ﬁki)

invention to have therapeutic 30utiTity, the epitope recognised by the

ant i germbitincinaigTHoirotoei (0998 9 Ao lkB2el 263E8A0FB1IS$ helas gerapdtyd aW@utomatic method

2011/ 107480PCT/ EP2011/ 053038 accessi bl e in SAP when SAP is bound to anyl oid
deposi tte dgitnej thet Hey orsidae’| srnanial damplatesa Gustes @?aI\tSﬁeISel&géswodeftrWetfsAP

I I
1 o ¢ B BaePEadt REEPE> B et PRl e kA (L GeP e e
body’ s wgirfebidiy8RIphBBRE, %B?c%%n%%ﬁ%er@&dGéseéﬁ@@&%em%lfw&frﬁe@an&%&\’r@snﬂ4ey , i
an enbodi ment of 5 the invention the antigen binding protein binds human

SAR5SWhiGERsi of lotibabyt cequapked dar ider aksgneld ta cenodical ashaxk &e by ecdnoghrimgntheof t he
i nvention, the antigen bi ndle"g protein binds to the A face of hunman SAP.
The antSeguenss riQi g i pPoresiy plategedid; P NS0 ARGIateMABLEs &5Ing dEBI LY Qanel

(or rel species), or primate (e.g. cynonolgus, Od Wrld
nonkey ﬂ%ﬁ%t?ﬂﬁge&egr human). In 10 a particul ar enbodi nent the antigen

bi ndi ng protein is derived fromnouse. In another enbodi nent the antigen
binding protein is derived fromhuman. The antigen binding protein may be a
humani dedmpresctiiGPEr daponiagls lndthin thengroae toff gleminye middmarepgivtrebelowajheraminchunman
anti bod The antigen bjinding protein is not a murine antibody. The
ant?? genylﬂ N RRY! r}gr“gf"%i%a Y conprise a constant region, which nmay be of any
i sotype 15 or subclass. The constant region may be of the 1gGisotype, for

exanmpl exh@iples of @5monidalb@r CORIGH adset \bat inaSHEI DINEN e Tariahh ehaabi, RnCrRIMCbLMY
protein constant region may be | gGl.
SEQ ID NO:7 or a corresponding CDR are: Tyr 32 is substituted for lle, His, Phe, Thr, Asn, Cys,
Glu or Asp; Asn 33 is substituted for Tyr, Ala, Trp, Gly, Thr, Leu or Val; Met 34 is substituted

for lle, Val or Trp; and/or His 35 is substituted for Glu, Asn, GIn, Ser, Tyr or Thr.

25  Examples of canonicals for CDRH2 as set out in SEQ ID NO:2, a variant thereof, the CDRH2 of
SEQ ID NO:7 or a corresponding CDR are: Tyr 50 is substituted for Arg, Glu, Trp, Gly, GIn, Val,
Leu, Asn, Lys or Ala; Ile51 is substituted for Leu, Val, Thr, Ser or Asn; Tyr 52 is substituted for
Asp, Leu, Asn or Ser; Gly 53 is substituted for Ala, Tyr, Ser, Lys, Thr or Asn; Asp 54 is
substituted for Asn, Ser, Thr, Lys or Gly; Asn 56 is substituted for Tyr, Arg, Glu, Asp, Gly, Val,
30 Seror Ala; and/or Asn 58 is substituted for Lys, Thr, Ser, Asp, Arg, Gly, Phe or Tyr.
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In a particul ar enbodi nent of the invention, the antigen binding protein
conprises a constant region that is functional in activating conpl enent

e. g. hunmawol2gGlio748g G2 or | gG3. I n anot her enbodi meatr/ErRoitilos3038
invention, the antigen binding protein conprises a constant 20 region that

is functional in binding macrophages e.qg. human 1gGL or, 1gG3. In a further
enbodi TEATPES of RRNRsTBr BRHE RoseX R Bt o Ag? B the eeiming Ctibo!

: . . tFesf fig? b ;
b1 mai ng S0 AR egtSpbitL LGk Br 202 R ABR BOTERPR: TP NG Apr o

may corglyise one or nore nodifications selected froma 25 nutated constant
domai n such that the anti body has altered effector functions/ADCC and/ or
conpl enent acti vati on. ExanELes of suitable nodifications are described in
Shi el dsxampigs of ganggigls fo Yaowt pudinet Qb Odep yarianthereat, the COPNAY
(20Q6) ' 25 /026 - 7

99) H8b {995 4000 R ROLH 800 VAZ004GRARA 0 VAZOBAOZ R0 20

The "ant’i gen el n-may conprise a constan h wth an altered
gl ycosyit aldsarute@pirofal; Tor seigRubdtatited¥er AdH, LAEWahilaHenoaspr Phe&iH, Basoralhter ed
ef fector functions/ADCC and/or WD 2011/ 107480PCT/ EP2011/ 053038 conpl enent
act i vatSeod ! iEsudsiitused tofr Asni Thablys arétlyidaoBais exstitutgst ted be, Aan, Al Higeber

bi nding protein with an alter g syl ati on ofile are described. in
VD203 RS A8 61 T BO08F GIRsh B et Mok 35051 Fihe: Prloh B SHARTTLERY (o,
inventiQn, s@nki9eN oPpRLi Ng proteins are selected which do not have 5
residues Within regions that are responsible for antigen binding, e.g. the

CDRs, that are susceptible to deamdation. In a further enbodi ment of the
i nvént i kxamplastof gererikatedion §OREbeeien oubineSESRIDA® Sda whiiatt therenbtthé &DBLY efsi dues

w thin reqi responsi bl e for. co enent activafion that are susceptible
U Goartndp e oF SR e R AR Ly DT EE T, AL et d ol ool 6

whi ch encodes an antigen 10 binding protein as described herein. The

nucl ei ExamipbspesdHiclsmay CORIPEY S ot e IBHICIBSN@1E; @ dhiighthRédof, ke BBRMYofChai N
variable or full length sequence; and the |light chain variable or ful

| engt h S£€JDM@S. orAl carrasaondieg ¢DRtane GlodPds substituiednbdreul @ ymPhiecor leave bigles an
antigen bindi ng protein descrijbed herein 0 i se sequences encadi ng
The homys BibshABa fordi o” Bl B ieabth el e Rte PherClys S ATE AP War abl o
or full,leng ct el i | g;i.WhiC 08dgs e
neady el P e FE Ao o M Sl A PR % - 57,
The nuclubstttusel fdr B0, @ch His,Whhir cSer eagaeda; tAke 94 isgdubs edned dfov Ak p,alyr eThr egdlon may
conprise any one of SEQ |D NO 52 or 58-60. The nucleic acid nolecul e which
encodes-ethBishdgyylechai Rraral SeroapdiosdesEOis subskitted fortitre, Rvre Aes. dleatipdor

nol ecul ¢ which encodes the light chain may conprise SEQ 1D NO 63. 20The
nucl ei ¢ '4¢i d nol ecul e whi ch encodes t he heavy chain vari abl e regi on may
conprise any one of SEQ ID NO 65 or 67-70. The nucleic acid nol ecul e which

encodesxhmgldsiof latnatialsfov @DRAED|ag sétegitan SBRYD N@TPT,iaSariany thenefofheSEERH1 D
NGO 66 or 71-73. The nucleic acid nolecule may al so contain one or nore

nuc0eotdf $EQIBHA:1LT at p 6pgespPnd e d®@Rve: BirBars substitiedhipradlei disstitfudhedsaf t he

d h d/ i.ght, chain. Th ' [ | d
oxpr e YorOUSERBP: BT 1T et B Aacrd 81 el e ae 24 BB
Al'so prgviidded) bS8, 5r%$ﬁmiis@§ﬁ§su|39ﬁ'ﬂjt&ﬂolr Gl RERI IR 29, BP X €SSi on vect or

as descri bed herein. e antigen binding protein described herein nay be

produced in a suitable host cell. A nethod for the production of the
ant i gerEXBMRtEs R cprati@infoa §DAES @p seleebtHe SERMD M1 @nydriagithereof, the CDRH1

of SEQ ID NO:17 or a corresponding CDR are: Met 50 is substituted for Arg, Glu, Trp, Tyr, Gly,
25  GlIn, Val, Leu, Asn, Lys or Ala; lle51 is substituted for Leu, Val, Thr, Ser or Asn; His 52 is
substituted for Asp, Leu, Asn, Ser or Tyr; Asn 53 is substituted for Ala, Gly, Tyr, Ser, Lys or
Thr; Ser 54 is substituted for Asn, Thr, Lys, Asp or Gly; Asn 56 is substituted for Tyr, Arg, Glu,
Asp, Gly, Val, Ser or Ala; and/or Asn 58 is substituted for Lys, Thr, Ser, Asp, Arg, Gly, Phe or

Tyr.
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WO 2011/ 107480PCT/ EP2011/ 053038 the step of culturing a host cell as

descri bed herein and recovering the antigen binding protein. A reconbi nant
transf or meo,20tvamshect ed, or transduced host cell may cecprEPs@iassBeast one
expressi on cassette, mhereby sai d expression cassette conprises a

pol ynucl eot | de encodlng a_heayy chain of the antigen binding protein

descri BEAMRES & GanRgRicaufior ﬁ@ﬁmﬁ'sé%tn‘ﬁﬂt i3 86Q4D M-y hrcvasiant HerericlbgiGRRH 17 ght
chain g i &gl
reconbfﬁé%@ﬁPrans g?ﬁggng%ransﬁect dﬁﬁﬁ?%ﬁi%ﬁ%ﬁdﬁﬁﬁﬂxq%Fg{pﬁgy§%0X§ i se
at | easdr @yle expression cassette, whereby a first expression cassette
conpri ses a pol ynucl eoti de encodi ng a heavy chain of the antigen binding
protein described herein and further c%mgrise a second cassette co rising

a pol yriremelssioieananicalitRCRRYY asivet ein AEGHD NRL4 RyadpRt theteobithaFRBL blot ei n
desgri hed BRIGHY oracéFr@ ohdt sgz(?%{] YRS %%’Etsuﬁﬁltht ror SHTRS Sy r SREVAF

conpri sing one or Xpre Casseft es encodi ing a heavy charn’and/or a

l'i ght ctwaik Bulsshitditee f@rnﬂlé ; 96R 30iinginRgtRePIR ARpdese mh e, h@rs?eerPheF@ll’s exaem! e
such host cells may conprise a first vector encoding the |light chain and a

second T\Pe,cieoﬁlémwbdtiwgﬁ fres Aseally, lhsair Kﬁ'y,P{SITBé iShmtituefhd farde blyredlRaliyot i c,

host oo AV 2 HAERAER orirs IFE gt e P Shlesupriooted iy den.

cultur%enqq%qm|&hgmentlgen bi nding protein nay be secreted by the host cel
into the ‘cul’'ture media. The antigen binding protein can be purified to at

| east 95% or greater (e.g. 98% or greater) with respect to said culture
medioa cﬁmtnalasiorﬁgartdmcaésﬁpr geRLAzisrsdt ogf ip SER P NO: DA vphantrthereof,itbaCORLL of

Compoe! LB DG 538k 30t Ao Pl 18 LA LD ER By PR ceut oo

phar maceuti cal conp05|t|on together with instructions for use nay be
provi demtamipfs of eameidaBIfe ECDRIBE skt olifEl SEQMPNICSES, bharisa@erhos, thé CDRL1 of
predeterm ned amounts with instructions for use. 25 Antibody Structures

| nt act SaRtIPHY@ilBora corrﬁmaddmgtﬁDR:arrai Ak &% is awbstiverdid der $a'ro<ﬁhynii‘m ondent €lor at e

on. t he S PR Sane ae B ?v%%inse@@%ﬁtéﬁﬁ%r@%l offe SODSRE AR A5POReA TG am no
20111 107 4G0NeH ERZ0 11 BRIOR Rl Thodr B han pATE R SRS 9%*#\'39"&*3“ S e

cl assesubstgpbied PPGIU, @/, Hig®harsdr, | Agapor AGGTANG! isgAbstratedeof Asd, Tar, \ayhduyi ded
into subclasses, 1gGl, 1g&, 119G and Ig&4; and I gAl and | gA2. Species

vari anttis,éensite, W Rraeuses; anddor Blie Haiy swlptibutef derdtro) @By, Agdidor TMhe nor e
conserved portions of the variable region are called Franmework regions
(FR). Ray Bk indRligle 49 R anbicd RBAY BeAASR, |dedBb rr &R AR BRI

conpri se t%uﬁ FR conﬁgcte ! aPeeICEég. TﬁéeCDRSF%n éégﬁ ﬂagn arge%eld

t oget heginding @inizs pep hoauynort ygl'b)thtahtevdﬂ%bteegeims pencheaiy br tiblet ERs dndopert he
other chain contribute to the formation of the antigen binding site of
ant20bodingigen bﬁ@lrtgowetemtandetj\emf@maare/ erombigatiancef subishipgiopenay be presept idi ng
of the nti t nti but exhi, bi o] ffector fupgtions
such adTRapipet BhiroRai? P by Sadifh revved tnaf Hhe S St S PERE,

( ADCC) Cdﬂ“%gﬁ&)ﬁ%a‘?&oesdéhathgﬂ Ml Mlgteﬁ H:ﬁd’né BRARINOE ca PRI of Ish&ifdaf 'b%‘ﬁfg rate
via neonatal Fc receptor (FcRn) and co enment activation viat

conponesP, | eading to the chenotactic, opsonic and, potentially |n the case
of a viable cellular antigen target, cytolytic actions of conplenent Hunan

ti bodj f th t h t at
Coml ortEr e dRo e A 6P BB RE ST Pae 4 St Do Tnel B dth
t hez@apqg,t th AR E6RLAPBY B BB p%@l%uh?%'té‘r%m@éd by RsRILES ﬁ:la&te'dr!a\fq’(@{/ Eeﬂtuoﬂéhe
human 1g constant region has been reported to essentially Iack the

abi | i t yin bothaitieiODRs @nd ompframewbrkrggiohe cl assi cal pathway or to nedi ate
ant i body- dependent cel | ul ar cytotOX|C|ty The | g&4 constant region has been

pa by h D e GarERARS g B AR A1 P EOREP bR Y8 ghby ki .

Ant i b0d19esco‘?|%§|%hdn$ lonrk 26ldte LRARS CoTERSHON thEHRE! kRN aREY cderr s RERB A
'non-lytic’ antibodi es.
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Human anti bodi es Human anti bodi es may be produced by a nunber of nethods
known to those of skill in the 25 art. Human anti bodi es can be nade by the
hybr i domawoebho@7488i ng hurman nyel oma or nouse- hunan het ecompedionssosel | s

| i nes see Kozbor (1984) J. Inmmnol 133, 3001, and Brodeur, Monocl onal
Ant i body Production Techni ques and Applications, 51-63 Nhrc |  Dekker Inc,
1987). "BFdesn&Y i I %‘S%d%'”ig'ﬁﬁl RIgéeip h%f 8% 'BYefBH’Qg@‘&iVi HrCéHOiee usHig tKiaQ?isgem C
m ce bot Aﬁhﬁ;WEQICh utilize human variable region repertories (see Wnter
(1994) v. 30l nmunol 12: 433-455; Geen (1999) J. |nmunol. Methods
231: 11-23). WD 2011/ 107480PCT/ EP2011/ 053038 Several strains of transgenic
m ce an&mmmwhavavmabé@rwheaebqgﬂmeﬁrLmnuseaimmmnugkchummnnedmbthayabaen
repl aced wi th human |nnungglobulin gene segnents (see Tom zuka ( 2000) PNAS

97: 72R058iPN 26 CYRAURPSTIPOFE) Tha ey ¥alBEHt AR Positien Fhslwatposiiangs; l1e1997)
Nat yr e A{Jﬁgnﬁéd 65 rlaii 2 pop %%gn:kgﬁ?rphu @it%ﬂt%g?ﬂa siiﬁir T8 m.arr%aﬂlt Mt VA Gapabl e

of pro ing a olre o ant1hb I'ch odi'es of
inter es_teueapobﬁo@% art s, PRBaget 6H \&pbayodigshemhagniLendaat pesitoh 91 pa19duce
human anti gen binding proteins (and fragnents thereof), see MCafferty
(1990) LNatVﬁrleT\Gm Phaazna&'ﬂoaﬁ&; l@ui driVethas pasition.80¢ T@oar)PhENB@OSBION $246ys3260.
The techni caffinity m ti.n Marks Bj o/ technol (1992) 10: 779-783)
may be aﬂi?@ t'PB d/‘i’r’p#rgvlé’s'b IM d?'af’ii\%n yPaRfieretn the affinity of the
primary human antibody is inproved by sequentially replacing the heavy (H)
and | i glght (chyin€Nai euvér Vakh @okiegh @IvaWidih, Rat o @lul 3t geRIBhrI;Ngetvar Lanits and
sel ecting on the basis of inproved binding affinities. Variants of this

t eclifni qresitonch Cois at' pgsitianps; iTnp et pediti 3=rTer,new calPbe aapasitiamBe; Lesiedrg or

exanpl 93/ 06213; WAt 1993) Nucl 21: 22 266.

T ont oAl Gt g B ¥t T DBt Bolcha N 49:aht Bobeodt BOWIGT, ATl §
produceﬂmH%hQ@ ﬁﬂgpph@ t hods. DNA encodi ng the anti bodi es (e g.
CDNA) i's I sol at and se uence usi ng conventional procedures (e.g. by

usi ng ol i gonucl eoti de probes that are capable of binding specifically to
genes dn@o@ﬁrﬁgﬂamembpcﬁmnt. thadieaey dfain frememoriboelyprisdglihe dolteaviegrdsiduser ve as
a typi source of such DNA. e 20 isolated, the DNA_is placed into

exp? b AL PR & GRISCROSHEN A at PAHLPBEDet*iot POSHOS 2R Pt DEFiEn 28
coljie, duce
inogl BRGrTTon SEEHE%h o fibn TS AR pBSloR sb Tk S RoRbn Ay RSB, he
nmodi f i 1B, iy suhsitidnued, a tdhepasidinnl, staqwenmeitfoar781unainaﬂ_pamiori-|80haym3t for

t he corresponding nonhuman (e.g. nmurine) H and L constant regions, see for
exanpl ePostiion; %Q;rﬁvma;aor)ﬂtmm ,8and ABH 85 posifion fHg@ndelbedigde chaini fimmaveeni city

o Do B ettt festthe S0l RS o 2Ranar B MeEadiastéi 4 B atuor k)

and co e erat h& e t t
15cy Rafh LIPRISRAEIIIR A BT B AR O 5 piEs 9o

1524- 153 Gpsitido Ady@s et posiibh 83, ahtliPhg apposidsen &y not result in the conplete
retention of antigen- binding WO 2011/ 107480PCT/ EP2011/ 053038 properties and

it |s equently found that mork eS| ues nes referred to
s * back Tt TG e gaher hATTSPh s 4GS A Pl v e
humanl Sﬁgséﬁ@liﬁQHe%nhEeﬁ'b%ﬂg Eﬁﬁ&ma&t trgenvOh il M e T4 'Eé’ niu°|’t|r§|9 Vafiant
recovered (see Queen et al 989) PNAS 86: 10, 029-10, 033: al. (1991)
Nat ur e febdew&BIcabbi}al Fionrttohs $>ecasa/y drulighin chainivabbige régrbe,gpmneeashcwhglg t he
gr eat est sequence honol ogy to the non-human donor anti body are chosen from
a dat ash3e, PRd petartigen 'ur\@mwéotterrb and raerefers EWGPRDIMAKPN M#ebe @resept bn of
antebod &4 b pLeTECRBAT ST el PR TR R PRI Rn® Sl st By OFRR e
subst i trdesvbMtiombineaiRedran acceptor framework to preserve CDR
conformati ons. Conputer nodelling of the anti body 10maybe used to help
|dent|t%wsuch structurally inportant residues, see WO 99/48523.

Al ternd \héi”&f’ﬂ”'%dr’f’éﬁﬂé@hai"bﬁari?&)i%émaé'ﬁi r@@\eeprber'sa tb?é@é‘éé's’f@fj in pERR NGl .

stat | St Cv%'rrar?t”@l!)xyc%rr%sponni UEDEymagla&qﬂ I@Brf %Indl uni?sg oorbv%lrilarrilts t‘?\a\r/élofand
l'i ght airnovart apl e reg |on reveal e at "t'he pr rse’patterns of exposed

resi dUQﬁitlﬂﬁ %ndéJcESﬂ’o@rhtntledymﬂr@%v@m HAVihE V8 92 BF lgbé#iérem%aarigraasér '8!9%' i dual
surface positions have a strong preference for a 15 sma nunber of
different residues (see Padlan et al. (1991) Mol. Innunol 28: 489-498; and
Pedersen et al. (1994) J. Mdl. Biol. 3?5 959-973). Therefore it is

possi ble to reduce the i munogenicity of a non-human Fv by replacing
exposed residues in its franework regions that differ fromthose usually
found in human anti bodi es. Because protein antigenicity nmay be correl ated
W th surface accessrbility, replacenent of the surface resrdues may be 20
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Bi specific antigen binding proteins 30A bispecific antigen binding protein
is an antigen binding protein having binding specificities for at |east two
di f f erentwoepntiopesy Met hods of maki ng such anti gen bi ndipog/Ereati@s3ess are WO
2011/ 107480PCT/ EP2011/ 053038 known in the art. Traditionally, the

recombi nant production of bis ecificoantigen bi ndi ng proteing}i&ﬂgased on
the co-BSHPESINGRT %Fatt?{'/w%/"rﬁﬁﬁ%@ebb%ﬁ o FiCRIFEI 1771 OCHEP IR RAILPY% IGNEeI he

two H [ Y i i ndi i fiheities., ] [ Hal .
(1953) Har G BE Hubi B e REuagEe i o ARG e S P12 Eneo
10: 365%edthniRdai@Hsenddf vilidle Sormhaindean asssiseBAICDAS litte@anfSEq MRDASE; a
potential mxture of ten different antibody structures are produced of

whi ch omnrigniobiRhasrresmondiegiGDRd i S §lOspdunding iniys; oAnakdntethesedfywithimpr oach
i nval ves fusing thg iafiable dﬁnain§ %ith the desired bind%gﬁ specificities
to ReaA HEPIT ABHEPBNIraMaYCth "RBRe Y P4 HErat el ekt OpArater SoheO e gk

regi on,qnck yegl To®, b QJyoL j 4 S cassary
for li g%@éhgf%tﬁ_‘%g(n%l ?/tetg'eél%r?s rﬁtae\tlg%cgaét/cpgg?ta%q(gr %(ﬂg/ ﬁetn'?lﬁgﬁ} ﬁ% ons.
DNA endedhhégorkiregiend tethe Ramadrdcdptordesiabledoiien tequidaédin®Eg IDMERB2.€d i nto
separate expression vectors and are then co-transfected into a suitable
host organism It is ssible thpugh to insert the coding, sequences for two
or ol | TRt fe b o el sievsBaie e COR LR S0 Nl

bi speci i idpdy f. iAWt B i£S j-d

speci filcS:' S’f/ﬁ%]ﬁ one’ gér?nesgggmggﬁ%ﬁgérﬁgl;gIgra}\l??'?z\gr)lhgllngiL{E‘gg'aérs\gégﬂgn%ieﬁe |f'ng 15
speaoi f iwithif dnnadcbptodtangibody Mfianterk\Balihs 048008r gAlater, Bee SugeskerpB5%l or
(1986) Methods in Enzynol ogy 121: 210. Antigen Binding Fragnents Fragnments
| acki negredier, G9Mseraieates Gicémon gieater i8%®i §reatert9% et greates ot SARN cdrMitty By t he
cl assi cal pat hway or. to nediate antibody-dependent cell ul ar tatoxicity.
Tradi t 1 BRAIA K RN Al R e R b e B9meneephereedn pERICATY et i on
of i nt agf rﬂﬁﬁdrﬂ%‘a'l%ﬁt Q’Yair?vzgriabrl’@ﬂérlnginqhgf%rhBrr'ﬂse(ﬁ@%_[fl'@rlis%arﬁ@kﬁilDW@:M—

94/ 29348) but may be produced directly fromreconbinantly transformed host
cel | s. Tpwatidre DR3duatréespondihg 8ORy ,in SEQ IBIN@ 181 biabting (Wb&88)r GEeiaatsCiherb?,
423-426. | n addition, antigen binding fragments may be produced using a
varlbet Wighin éigagsertor mgtipedh Magieaeriy Havies ci5%b et Sratew.8025my sraaiRimBatesOtappear
to have_ | gwer,.interactiqn,ener of ,bheir two Lns than fragnents. To
R A e e L A T R R L L

W th pept rdawidpk Fekids t8lthe RURSSIccOptRNEBaAd domitdeddSicelisStQ D Rb: B, -

(1988) PNAS 85(16): 5879-5883), disul phide bridges (d ockshuber et al.
(1990) Biochem stry 29: 1362-1367) and "knob in hole" mutations (Zhu et al.
(1997) Thedpeaniiogdlso prgvidegan agtigen kipdipetnraigiewhishsracifiea iy ndsdaced By

met hods._wel | _knqwn to those skilled in t art, see i ! 1991)
Vet hod<oLBsEh? danb ErtiaceEndt it seRelriTedh any “FR Tore D M2 Tabat
Rev,g WR284d haiA8REEIH FRgCdhbAS39Bsht! dMEMNRkiaBIR redi8R sdddted FORY aMPInd6E
produced in bacterial cells such as E. coli or in eukaryotic cells. One

di sadv&tAGNOBISEANY of thddeanynadmaal \emiahleakgibhe may deuombinvdd with pneof thes an

i ncreased avidity due to polyval ent binding, and their short half-life.

At t enpt'&ht ehaiR kbl eeR8se probl ems i ncl ude bival ent (ScFv')2 produced from
ScFy containing an additional C 5 term nal cysteine by chem cal coupling
(Adans et al. (1993) Can. Res 53: 4026-4034; and McCartney et al. (1995)
Prot ei mhanhig8h b#illng3drbteiRmAlY cop@beddiyite &f the-foRaeingihead) eRiin SAd light of
ScFy containing an unpaired C-termnal cysteine residue (see Kipriyanov et
al .25( 1998 \Geiable rBgioplopm bGitiongHROAPEQ AP tNéY:-RABNY EEQ 1D BEFF4)c HALHEEOIPced t o
forn1nu|tjner§ b& short eni ng the P& tide ]inker tQq ? t o iz residues to form
" di abod!@<” angak #BMQ-%fSrH @FQID N '7(7133'§13§E%W§é.' BURAEA IBNOREARG ng
the Ii hlalgy f h I i A i PN ieq"

ortt orCHPTO Ry L Ioec 10NCER R 560 R NG 39) HRLE(sEQl D 8008 A8 L 008 o
see Le N@&RBbk), ef2Lal (SEQI09):26 GBS sEatiD,N@:33), HR6%4{SEB)D NOMISE {USHQ, MINOE3S),

bi val ent ScFy nol ecul es can al so be achi eved by genetic fusion with protein
di mer i $14g (bR 1O HOt29 Frek SRQ 1B NP 3h1, iH3bA {8 ID( N B0RadISER: IDANO:3¢)1 6igR) (SEQ

Carider TRaLS¥agm shR4BRT4) vaLE (B BB R0 e R0 Paid sy afh g b B

produced by linking two ScFy units by a third peptide linker, see Kurucz et
al. (1995) J. Imm!. 154: 4576-4582. Bispecific diabodies can be produced

t hrough the non-coval ent associ ation gé two single chain fusion products
consisting of VH donmain from one anti body connected by a short linker to
the VL domain of another antibody, see Kipriyanov et al. 20 (1998) Int. J.
Can 77: 763-772. The stability of such bispecific diabodies can be enhanced
by the introduction of disul phide bridges or "knob in hole" nutations as

- r - ~ o~




30 notif (DiBi mniantibodies, see Muller et al. (1998) FEBS Lett 432:
45-49) or a single chain nolecule conprising four anti body vari abl e domai ns
(VH and W 20ni/msor i ent ati on preventi ng i ntranol ecul ar ppaipPReig/ofioasdem

di abody, see Kipriyanov et al. (1999) J. Mdl. Biol. WO

2011/ 107480PCT/ EP2011/ 053038 293; 41-56). Bispecific_F(ab')2 fragnents can
e or A PEBy DR AL HALE R BIPAD 31 SnABEtn Horiaieer L2652thie Bp cHiid st | on
througgD%ﬁyéépe zi ppers (see Shalaby et al. (1992) J. Exp. Med. 175:

217- 225; 1d 'Kostelny et al. (1992), J. Imunol. 148: 1547-1553). Al so
avail ahle are isolated VH and VL domgins (Domantis plg), see US 6,248 516;
us 6, zg'li‘,el'g\éa‘%”t@ﬁcf'%%',di-‘?if‘ PovEenRINAINg Y ‘ieUb}Q’ﬂ“ElhéﬁgF'ﬁ%?d'V NAsPe?B AN ugat e

ant i bodi . I i Ol tl i Y i ng
any. congomBEE 2 3RaREEfth Roribo (MR SERLSH ARG T B NBTER Y Cher
Modisf i catigemsintthEngofem h@§rokiphidé Blight cHa@l Vigiabfe tegRnfSEQND NOY EBEQOID May
conprise other nodifications to enhance or change their effector functions.
The i ntN@:4ewor SRQhR Nk éh Anef ttee heayly shaiofvarabla nesiotsdyanhe compinedgvithcany

r ecept or%\é]r%ﬁl??\ is b%tlﬂi eved to nediate the effector functions of the

ant i bodf [ORIET AR MEYRPIS FREYBdy - dependent cel | ul ar cytotoxicity (ADCC),
fixation of conpl ement, phagocytosis and half-Iife/clearance of the

ant i bodyne apdiged bindngiproteatManhsonpRyisesnyHeneref thedpbewvise haavy ehwdn asd ekt be

ot at | GG Yt GRE 1ee R o F QrcHEis 2R TRk o SEGIBRR Ty BRGF1SEER. i
ar apdetibbodnk BEERD WeRIAAM1 ANGEETD AYTH 3 ofa APROMRY, HNSQSARIPNE.T A7 vage

receptor binding epitope into the antibody to increase serumhalf |life see
US 5, 73EQ2ID7NOHM2ei2 LIBo$E@ 8D éd:88 sind iEnuIdeN Syl R H2L1, (SEQYRING39 Boy REDHID
FcyRI Il a and neonatal FcRn. Shields et al. 12001 J. 20 Biol. Chem 276:
6591- 662 4dbMERS (5FQ BN ARENASER HIR:AHatorsi3LE P-4l @sd PEQIRNSI4Add i n
binding all FcyRs, while FcyRIl and FcyRII1 utilize distinct sites outside
of thi 40dBEAENNOet]) mMEydegubsifjuted WigAl0 94 ($HEH Neddted binding to all FcyRs
when altered to al anine: Pro-238, Asp-265, Asp-270, Asn-297 and Pro-239.

Al | ar erherintibedy BéavyhiBaidaamibble aBglos histiernedsnenrgrédier, Bongs dreatat, sl and
CH2. While FcyRl utilizes only the common set of |1gGl residues for 25

bi idi ngreFey A0 andreBteyRPS% drrgreatactooki ohedptstri L% or gseader S8knoraghdateron t o
t he cor set. Alteratiqgn of s i dues reduced bjinding only to. FcyRl
(s o BB 958t o e end o8 SR b3 2 etk gkt bl

bi ndi n YFlo} J ' t bngli

recept ng‘;()re‘%:‘;gé. T3 0Pt s (?}rrf))?gfxeeagérg? ﬁpi%?“f-fa?%@'y@ W%ﬁ?&ﬁiéﬁ%‘? %Fg)érltag{eﬁcym I
was unaeieet gdhter AML0r grabier 98 ex bidatdreeb% Bpgmaest, bi 1AL @lehityFoyIRIA IDOr
FcyRIIl with reduction in 30binding to the other receptor (e.g. 5er-298Al a
i mpr ove¥PBbnding to FcyRII1 and reduced binding to FcyRI1). For FcyRIIIa,
the best binding IgGl variants had conbi ned al ani ne WO

2000/ 10e0BEdd ER2OY ThBin3@88bls wbsivn mdyi hans 78% d(Bagre 288 80 ar-g38&eqr8dd grs- 334.
The neonatal FcRn receptor is believed to be involved in both anti body

cl ear ar@atghdWher gieaisc e B Srerirb % Psgigater( 38 oF BT ah $8P19vgeateimunol .
Res 16: -57; _and tie et al. ) u._ Rev. | ol . 18 739-766) .
rman- 1507 e Bl ec T08fafludo s R :40T N o BBbry MR ool iion

| ncl udasaylARR5R5% SPERAfr, 85% oY 8AB%er, B8,30 BredibN3bk orARBARR IloHE24R%,
Substitutions at any of the positions described in this section nay enable
i ncr eas¥th segneatenad7% bi freatemd?8% oabteatardd¥h be gteaterpp0P@I% idestinf tot & 1D

anti bodi es. Other nodifjcations include glycosylation variants of the

ant?bodVe41. theRpiAdtiebhchain uriabifo FREIRD BV EaNE &b hel BSRRIPE E0HOT BePIRE ¢
const andsor S%Ee%erl §0€%,no°r‘ég} 1Q, have FJa?@r.O%Q, orlgregtfefr, % QP AL PQdY, o
pa Ariy et fect'or 't Gné g as 't d

functi on, i cul unctionf Ng° suc S ose Eescrrbe above,

see forgrexanbe, orBeydlecbr 2b0% (de986)toe IDINGRRO! . 32: 1311-1318.
A ycosyl ation variants of the antibodies or antigen binding fragnents

L ner eofriNGh Bty DSy XhalFiFER! RORKnAL Be TRAALY S RUsiEds PRI NOLYe:
del eted or nodified are contenpldted. 1ntroduction of an

aspar agitiieh 2orfi€ink Be, 23, 2@SISAl AW, BEZ,X%; 54, 8pRbNe arid icid EERtiRRioAs AAdeenidhsal

site for enzymatic 15 attachnent of carbohydrate noieties and may

t héPef ciralelsdions.elhetantibady hghtaheintviagalkle yegiey mayibsr wiriaah ohay esdyf SEQIDRaj u
et al. (2001) Biochem stry 40: 8868-8876 the term nal sialyation of a
TNFR- 1 gG i nmunoadhesi n was i ncreased Egrough a process of regal actosyl ation
and/or resialylation using beta-1, 4-gal actosyltransferace and/or al pha,
2,3 sialyltransferase. Increasing the termnal sialylation is believed to
increase the half-life of 20 the imunogl obulin. Antibodies, in common

wi th nost glycoproteins, are typically produced as a m xture of glycoforns.

T



(PEG), polypropylene glycol or polyoxyal kyl ene. Conjugation of proteins to
PEG i s an 30established technique for increasing half-life of proteins, as
wel | as rwoureimg74snt i geni city and i nmunogeni city of protrerme20iTiossodse of
PEGyl ation with different nolecular weights and WO

2011/ 107480PCT/ EP2011/ 053038 styl es (linear _or branched) has been

i nvest iNAPEFOMRIED $91HE2iRt 3Gor BOdiPed0 s Skl Sab 3FABT 1 pFuResiE substiBRiRSuNeni s
et al. il(xgqu@sdr@det%n Pharmaceut. 198: 83-95. Production Methods 5Antigen
bi ndi ng prot el ns may Be produced in transgenic organi sms such as goats (see

Pol | | . 999) J, | | .. Meth 231: 147-157), i
Vor T o TSGR0 iRty Al VABHE TSBionTaene A vaBan e arb el ot IO T

pl ant s . 2030 ) y I en, Bi : = . (1998)
Nt MeATOc TR 30 Y 10 9, PP B 8ty EREERRMe st st PR ndRnd "3l
(2060) d?ldrmdtiomel TheBinibod¢ BghtaB3nSRBihble1OABH ingBbdod Ngtiarg o SEQ e MD: 4By 2al so
be produced by chem cal synthesis. However, antigen binding proteins are

t ypi caldry’4pwbidb ceatainsi 3y 2pe2® ity ABN, &) b, aut t3urRiargl emintenaslic gypstigdtionnown
to those skilled in the art. A polynucl eotide encoding the antigen binding
pr ot ei H”?%t'?r?oqrﬁejee&'oﬁﬁd inserted into a replicable vector such as a plasmd
for further cloning (anplification) or expression. One expression systemis
a gl ut divaexaspie: He eHenisHlsERin Frslietnonicsl amewpek teyidue selastButignsgiessbed

particularly where the host cell is or NSO ,Pol ynuc| eoti de encadi.ng the
At gerfoBvn A ANGeTsT B deent m Bt (Pt Sorar B B e BB S cplae S vanent
conyentdeqiidiceP’ MAEMHE €5t (&s8-759) ligaHikel @9t WARKPESARSESR) up VRF30r anfiftaciy be
used include plasmd, virus, phage, transposons, nlnlcﬂronosones of whi ch
pl asm dsbstitetibypi cal | y used. Cenerally such vectors further include a

si gnal sequence, origin of replication, one or nore marker genes, 20 an
enhancexnyedfale Meavi2c P B Ble AlRibrsMAaSEe torhbPRd tHh Batd hEREHRBRKSNt
operably linked to the antigen binding protein polynucleotide so as to
facil i tragionefpy et theolight Rbbipraciablet iedene moaydben gormbieet ivgtit a andatiie zoystahiai ns
may be inserted into separate vectors and introduced (for exanple by

t ransf JF&8i on, transfection, electroporation or transduction) into the
same host cell concurrently or sequentially or, if desired, both the heavy
chdi5n dihe dntighn bitdingnprotain 26 bee inMertiaretay newptiseea baay ahaot of SE8 INOtG sai d

i ntroductjon. Codon optimsatio y_.he ed with the intent that the total
| evel &Pd6W61@§ﬁc%WBH§3§&Eﬁﬁ“FHgsﬁgéPRg%g' is greater when transfected with
t he codon-optim sed gene in conparison with the | evel when transfected with
t he sedierpéibodebeqvyichaptrhadiRrveainé essRatylIB0Pararet eGSR MerErestes90% ar996)

Nucl ei c_Aci d sear ch o, 214-215; 98/ 34640, W97/ 11088), 30Due to the
Fedund By e bRo0NE GETEE S B o TPnAL FrArSol SR OL EGET AdEra) B DEET
d! scl 051%%“@5@5&’9 t()@@ﬁtlb%.%ﬁ.l Yhd m%dg(?ngPcl’%m hﬁgsh%ge 84, dPErERes 180D, 4N a
gi ven host cell) may also WO 2011/ 107480PCT/ EP2011/ 053038 "encode t he

antaogergrbatadi8tgs pr gteatars 90h8 ¢ rgréxedr, I98feongredtee, 869d@n gusage 93% dhgreatetrj gen

bi nding protein of this invention therefore can be nodified to acconmodate
codon Bi&&oggreatl H9emser ereater, 9 dA0% ideatifniontEQ IPAHE#i pt and/ or product yield
(e.g. Hoekema et al Mol Cell Biol 1987 7(8): 2914-24). The choice of codons
may be Thasadibagp heaayidhainl eayx bepataribnt oftanyswiet df SEREDHYBH62 odiith usasging 80,
expression. Si sequences Antigen bi ndi@gaﬁfépt eins may be produced as a

S |
Fusi on 4 60cin 10 21, 4 e &r 31 beokemeIe SwBlieivs Revhoe of dfpsiont: te
cl eavag® shu i hi by B TUIH 8F ah) 167 dBE SHPIDN 8% hich Bsht5ih 988! 25, 20,

25 15,10,9,8,7,6,5,4, 3,2 or1amino acid substitutions, insertions or deletions.

The disc-like SAP molecule has two faces. The single alpha helix present on each of the 5
protomers is located on the A face. The calcium dependent ligand binding pocket of each
protomer is located on the B face and this face is therefore occluded when SAP is bound to
amyloid fibrils. For antigen binding proteins of the present invention to have therapeutic

30 utility, the epitope recognised by the antigen binding protein described herein is desirably
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sequence shoul d be recogni sed and processed by the host cell. For
prokaryotic host cells, 10 the signal sequence nmay be for exanple an

al kal i ne wbasphatsse, penicillinase, or heat stable entecotErzein/ osio3s eaders.
For yeast secretion the signal sequences may be for exanple a yeast

invertase |leader, a factor |eader or acid phosphatase |eaders see e.qg.
W90/ 1%&%‘.5%?%'”%%?%‘?%%% s/hougg &e éPPé/ﬁ"W?g?s”é 88l &1 Biefefpeeslgested ondhe gs

her pes (sj j I t+ve J : i i 2nce yjmy be
| abl 28 B B SR OPAE oo oR 0 IS BN BB A ohdln 2200 REGHERCRA T
DNA enangd ng dn@oid bd ug@nsAr, Neadiglg R Gofiple méntnadtiveBors tBdtatriggeguBClioftich as
that shown in SEQ ID NO 79 nmay be used. Origin of replication Oigin of
repl i cafiicdent mpeopkdde dapendentrcledrencer meghanisnp BRea@ingly, timloh eenfilepdimest of

gram negative bacteria, 2ii, plasm.d faqr nost ast and various viral.

or 31 nafe kg B Bpu Pl FTo a0 TAE KB BV o heiral i an
cells. ; ral Wl I i ] i r
i/ SO B (hERNEREY) 3R SRENTRNE Brleh RROEINE A e
early paenstHimanSglpecti on nmarker Typical sel ection genes encode proteins
that (a) confer resistance to antibiotics or other 25 toxins e.g.

anpi Ci l4HeMantREAMNRAIRe Bl h=gXH Be@ed BbFARMC NS, OapbR) cFRAPLE TR Led
auxi ot rophi c deficiencies or supply nutrients not available in the conpl ex
medi a aameti)l spedidx), natpriomste ¢é.gbghbmolgie, Glel Woitld atorkeyedreatnye bnvorhy®. In
arresting growth of the host cell. Cells, which have been successfully

t r dfsf o RRdicwet BMbedingiidée ancigan inding: PERieinge ifepvediifiog prasei i, anaibes ve

d ... d [ f ed. by th -del i d . iLon,.
Sorar ke el i PR B PRI scerbS eSSy B SFETLBRing o
are culgrgfeps rﬂageﬁél% 20hbhikOd 48 QREIE rEPARILLAP O3S tiRR HMARE BFReM may be a

nmet hot rexat e. I1s can be cultured in the presence of increasing anounts
of net hatmaxattibotip Thepntigen bihding ppateimlisber a oiurinbentbatyenous gene of
interest. CHO cells are a particularly useful cell line for the DHFR

sel ect iT0R.arfighW binRig S68dTR Infayl ®nidiRe Gl dthaiat B tiRirAmay BXRITRH§ iy ey st em
(Lonza Biologics). An exanple of a selection gene for use in byeast is the

tr gk gemeubgles. Bhé nemtantiregionahay bd 97 Bhe & isotypl.82r eg8nplerighbtieE?, ISGBL abl e
pronoters for exgéﬁssigg_anth en bindin roteins are oge&?bl |l i nked to
DNA/ pol §Ah el WBtanehetherrobdinagntigen BiRting RO H@nRGNpregias Hay ters for
prokaryotic hosts include phoA pronoter, beta-|actamase and | act ose

pronot dn pattinisr ehikediinaet of ghehowphianathe anvigan bipplding aredeinydoniplisps enot er s
such as_ Tac. Pronn%ers suLtaqLe for.exgresFion in eastI %Iﬂﬁ ing%gpe

3- phos FRBYPPLERNENRS iR HLETEPal it AT GRS LU IEMENER By aré.gé. » 1BRAICLES>-

gl yceral der hyde 3 phosphat e dehydrogenase, hexokinase, pyruvate

decar bdryhater epthedjmhesttralidhekivaaken, the asiigan Bnging Pptiainecanyises asenstant

3- hogl . .and gl .1 nduci
nePuageapedi HEAHID Benades 2 bbetat ue ceCh SRR pnosphat ase.

met al | ot hi onei n and.enzgnes responsi bl e for nitrogen netabolismor
nal t osén gdrabeosbedimeptat thgrinveptigpoiheratigen biadingdsatedncamprisghrgPPdantcel |

syst ensr&'gigﬁltlﬁg{e is/ rn%lcigﬁ)glgﬁolgﬁ%saﬁ%idgtqn ascor%ﬁléfnoe%!andeMna%)é %ggro%ﬁggne%\/é.g.uses
(e. g. adenovilrus ) ovi ne papl (o} Vi Tus, avlan
human IgG1 or IgG3.
The antigen binding protein may comprise one or more modifications selected from a
25 mutated constant domain such that the antibody has altered effector functions/ADCC
and/or complement activation. Examples of suitable modifications are described in Shields

et al. J. Biol. Chem (2001) 276: 6591-6604, Lazar et al. PNAS (2006) 103: 4005-4010 and
US6737056, W0O2004063351 and W02004029207.

The antigen binding protein may comprise a constant domain with an altered glycosylation

30 profile such that the antigen binding protein has altered effector functions/ADCC and/or
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sarcoma virus, cytonegalovirus (in particular the imedi ate early gene
pronoter), 20 retrovirus, hepatitis B virus, actin, rous sarcoma Vvirus
(RSV) prowoter/mansot he early or late Siman virus 40. OpCTtmpesia/053988 choi ce
of pronoter is based upon suitable conpatibility with the host cell used
for expression. A first plasmd onprise a RSV and/or 5V40 and/or CW
pr onot €M eRREGUTYRY- ErqyAples HEM%/%P% mgH1adofagiss 3R Pr Qﬁﬂ)ce ARENGEN BHUNEyet her

ol asm & By 18finga et Ay BT A RS, PTG WRRRACER . |

var i abl\gonegs/0n4é¢Mind EPPoesodi ng t he yl constant region, DHFR and
anpicillin resistance nmarkers. Enhancer el enent Wer e appropri ate, e.g.

for eXHF\%ﬁ%h%dﬁrﬂerQ'ogtﬂﬁé m%wt?ary%ﬁge @Hdiﬁgggﬂgiﬁ/éaﬁelﬁ%m%md \ﬂﬁ‘éﬁaé'n& hiyked to
t he pronot er el enent in a vect or Yy u . nmal 1 an ennancer sequences
30i el udsidaesthanber reglodgBAEtS afer @Ipehsidie Mor ehtmghasiading) bgnthe CORY, apaobR N and
insulin. WD 2011/ 107480PCT/ EP2011/ 053038 Alternatively, one may use an
enhanceuseipéiftento feanidatienklr ayuitbercembodimans af bl iaversigpo agtigem emdingat

bpl100- 270 cytonegal ovi rus, e rI pronot er. enhance ol ynma _enha cer

bacul ol PRI e At al HEED nd® | R o8 IpSe VD0 4/ BeRE2 85 POHE Cefancer
may be d.aeadiRehoRildi MRS 6 s§§ceﬁt|§lbtt8dlé§rﬁHaﬁ6H‘ to the pronoter.

Al ternatively, the enhancer may | ocat ed el sevvhere for exanple within
t he unt1ransIr at e (?e{ﬁ n_or downstrea of ég gl Clﬁ aetl o(re s%rgnal nT

choi ce ﬁdpﬁé%ri 'i”ES 08 0 SRaice? g bacitduy PSP ELHARES i 1ty
Wty t hgndIRS hréeld aya@QnB@a heXdh e H&Ieu?%kwaﬂﬁl&fhlétm@*‘lcbﬁbmé"%qu@ﬂcesl n
eukaryotic systens, polyadenylation signals are operab | 1 nked to

DNA/ polegnreadihg bbitdehe He@ v tleain varip bidher futitleggein sémued\ce;garjdrtbe dight chSircvermbnal s

are typi caIIy | aced 3' of the open reading frarre I n_manmmal i an syst ens,
non- | i AtfPhEENEkHEgAUSECS- rﬁi‘leu@ﬂi'@lygmﬁ QUQRIS PUEdN9IREHe Yhishk gncREe M astigen

?le?nm.gﬁt Qé]négtﬁ{)f)e ]dregérpole% F\lgll%l V'gﬁ cér%pﬁse %/4tpe)ncgsereﬁ§?£r§g tﬁe 2 a\/y "%ha, ong

east SysS exa
pol yder\mhablb@m/fmﬂéﬁgtnequcgl&n%hsmm«:b#@m@&q&wle@h fH 36gbeddeom t he
phosphogl ycerate ki nase (PGK) and the al cohol ehydr ogenase 1 ( ADH)

genes. rR@f?e"’taJchOFn'oféc? 3 dﬂ@ﬂ;en L_X?rﬂe 'v?fchﬁ ﬂ:ﬂ&?@t i ﬁa&é@r&ﬁﬁ%&dymﬁm

required an Is in usual to enp er a nor e

ter m najner ofSSEQUENGERS1 bRG3FTOITRE rfmtlenoécyeadﬁﬂydm Whitht @(ddt 8@t gt amdRNces
may be based upon suitable conpatibility with the host cell used for

expr essiagable @egien magchodsitehmhere of SEGrIDANthaneedB-90el ds 20l n addition to the
above, other features that can be enployed to enhance yields include

chr onmatTiha ruelsicedid motkcaleansith 8ncddat tionBean dhhiashayC&lnprsesSEQf IDIN@:6U0The

nodi fi cation. Host cells Suitable host cells for cloning or expressing
vect or usleicrtichegolestliegerichentedagthsrighbehasn aee comakise TR iDNOP8ast or hi gher
eukaryotic cells. Suitable prokaryotic cells include eubacteria 25 e.qg.
ent2er obihetrexleicaitbmslechleaghifls etmdies thesheavyg chdin vaiddble (dgion @xp o eridelLy

31, 446; 31,537; 27,325), Enterobacter, Erwinia, Klebsiella Proteus,

Sal monenea0feSE IBsNQiemer 164- 7tOy|5hP rﬁmctemu@émcrleﬁwlewa . ersefeathenlighirdecans
and Shi Cl b s and B. licheniforms
(see Dbggéglgfg%?%géﬁﬁgngen%n %nuec %Eqa[él\l%agégg?inlg)%a and Streptomyces. O

t he yeast host cell s, Saccharorryces cerevi si ae, Schl zosaccharomyces ponbe,

KI uyverlomnusieicssic melecaipanay glsp #gntaimonear meye hucleafidesybytitufiaps wWhich qeEP402,
226) , Righia MRShARs Scif 58 k83e YRR UhELdU480P T4 SPadh thIn3038

25  The present invention also provides an expression vector comprising a nucleic acid molecule
as described herein. Also provided is a recombinant host cell, comprising an expression

vector as described herein.

The antigen binding protein described herein may be produced in a suitable host cell. A

method for the production of the antigen binding protein as described herein may comprise
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070, see also Peng et al. (2004) J. Biotechnol. 108: 185-192), Candi da,
Trichoderma reesia (EP 244 234), Penicillin, Tol ypocl adium and Aspergill us
host s sucwoasi1Ao748ndul ans and A. niger are al so cont enplPatra20iiosives
eukaryotic host cells include manmalian cells such as COS-1 (ATCC No. CRL
1650) COs- 7, (ATCC CRL 1651), human enbryoni ¢ kidney |jne 293, bab

hanst ertﬁﬁi%‘ﬁwf l(:'é'FLI'ré"g( BHRst %%Qrécdﬁfﬁf_'b&‘%é‘%e?{” BORSPEP\EATEEN RGN tigR) bm@éa

)
293 (AT NO. ' I . - ATCC
No CoPTRE g ot he e RARE, 1 IRIE e R hnElce kR imly Sy
Sonat i gedselbohe MRpressinedssdizs, witebeiph)d exprédsiohlbaddeltte dorFReHiGbEALLIedtidRES
adapt ed for suspension culture, nouse sertoli cells, nonkey kidney cells,

Af ri carengodiog a h@avprekep &fi dreeypntigdn HidNECEraRrIn 488Tped HErgincand durtbemi ne
ki dney cells (ATCC 34), hyman | ung, cell s (ATCC 75), Hep, & and

e PomE ST R hROMATCENEE g masd L Easitist Sndarernaaids pige s Cribeds, ch
host c I i lity,
e Gl LA T S B e G LS RN
i ncl udeoaPise 38 1Bt Ole elfreSPRCidstcttdyHetabynDfifse e@oreeintoRyétdd tORAPriRAZY MES
and protein fol ding chaperones. Cell Culturing Methods Host cells

t r ansf drohgdicigptite geeaditgsa bemvydihaly efrihe getigas piafing ppeteiredassribad/heyeincand ur ed
by any et hod known to those skilled. in the art,. st cells e. cul tured
h apt HEPEE FREE s SFo0 etieee ahr s 1 Savrrtre & bt e nadige
scalpe RhOIHEEPRnaNEbratbin'deBEtiBdNteréiRAL SRBR, trdlifhRdURStcdnahly Sth@isey for
suspension cultures. The stirred tankers nay be adapted for aeration using
e.g. specgerceompbisihgloas cdrmdbrevexphesivn icapettbeescodirgy a hublyl dhamodndfosa dglet
airlift reactors direct aeration with air or oxygen bubbl es maybe used.
Wier e tdh@inhefsthecantigendhindipg nreliedt dpsrifed degsin f Ffee@mnleisuchriaitacells meavnedi a
is supplenented.wth a cell . .protective .agent such as pluronic F-68 to help
br eventcogr e dafiah et SRosufy Pecieht Bl 7 ShepeaReRs ¥ 0ufe e arRy on
t he hosthapel | characteristics, either mcrocarriers maybe used as growth
substrates for anchorage dependent cell lines or the cells may be adapted
to .sus i I e ich J i ‘ i st cel | s,
paret oo aicyt st e AR oF ko R i, EXErhoEL R cPRes BRI, L
nodes st oANSeFhOHoGh cell BRYBLEUIRAES I Br QHRSS Inlli{, FBF el APRAMEr&h-fAde
(1994) Cytotechnol ogy 15: 103-109), extended batch process or perfusion
30cul t LuBureAinetieutiie ardige nibinting prptdin areyfoerseen terhiptde st trdlsintactbkelcaltoey be

cultured in erun}cont%¥nin calf serum (FCS), such

medi a , such _as fetal ] ) .,
host celfdanklF Huigen o %p.%ﬁema@@flr;%tﬁ'?iée@t%aeb%éff @S%%Q%Es%n?@%e?ﬁ c
serumf | ol 1 - echnol ogy 17:
153- 16%5&8%@%%%‘?5‘?%}9g@'g‘%rgiﬁ‘%éé Srfafighe Siebiniing GEARCC 10 0 &
(Canbr e USA) .. suppl ement ed where necessary with an ener sour.ce such
55 2 uchs Baatp S o EPRPGRON h CPROTIPE S0t h SHYETbc BREMEarOT R BT, 2The
serum f uni t VIR T2 | e
adapt e *?@“gg%ﬁﬁﬁhnggg%ﬁgﬁféﬁﬁﬁ%tﬁfﬁ?§ﬁsE“%ne a ad%g?f%ﬂﬁgggFﬁﬁgﬁgigﬁio
cul t ur phanahcdidisdl cahpssition segdiherc anthaindtrogtisredicaa aded nigpeatg@dliide@x Ebvange
80% of the culture mediumfor the serumfree nmedia so that the host cells
| earn t@NHRIEPICE} ntheekilinTfay e€ompkieh tthenkeagsels & (predrireninedbamguets ayith
(1995).iq A?ina# Cell Technol ogy: Devel opnents towards the 21st century
(BeuveHQSQF'8P§CEH§? 619- 623, Kl uwer Academ c 10publishers). Antigen
bi nding proteins secreted into the nedia may be recovered and purified
usiZig a variety of techniques to provide a degree of purification suitable
for the intended use. For exanple the use of antigen binding proteins for
t he tr cMitibenly Stfuctwresan patients typically mandates at | east 95% purity,
nore typically 98% or 99% or greater purity (conpared to the 15 crude
cul t ur gniedrstBodidse! | debris fromthe culture nmedia is typically renoved
using centrifugation followed by a clarification step of the supernatant
usi ng end. il i i i i iqtrati
Vart ot o riER IS S flcRbs eHick Wit WL an e O PRk Jeded i Slul
chr omattggesagaed KbeshadiLesbdlibdtedDnhind raax e patisequdiddof tied torbitdnt region.
chromat ography (optionally involving an affinity tagging system such as
pol3phi SRdpghdiep onzge amdinioacihgeiruepiodi theicangpalcteron of ineirbeyychphy UMD, see
US 5, 429,746) are avail able. The anti bodies, follow ng various
clarification steps, can be captured g§ing Protein Aor Gaffinity
chromat ogr aphy. Further chromatography steps can follow such as ion
exchange and/or HA chronmat ography, anion or cation exchange, size excl usion
chr omat ogr aphy and ammoni um sul phate precipitation. Various virus renoval
steps may al so be enployed (e.g. 25 nanofiltration using e.g. a DV-20

o o o o, o R o




WO 2011/ 107480PCT/ EP2011/ 053038 net hods known to those skilled in the art,

see Sanchez et al. (1999) J. Biotechnol. 72: 13-20; and Cupit et al. (1999)
Lett Applwdl2oriolor4ash 29: 273-277. Deam dation is a chem eall/EPe@atosmss i n

whi ch an am de functional group is renoved. In biochem stry, the reaction

is inmportant in the degradatjon of proteins because it damages 5 the
i o CONPATIR? & BF des 15 (s GrNHE Th PGS A8k 8D BpaleaNIEEddE P i ne.

Aspar agi [ - ' r i spahkt d ntate,
o oG GO0 PPt T ShLAEE Ry BRPERRY AN AR AR By on
react i gpscias arlkekd SR ithombesead raf hdvivg dtagdsergs2bhatasan limt the useful
lifetinme of a protein, they are al so one of the nbst common

post - t rARShAl! ARy IRALAIGAALE ASREEH ekBA SUENRG F R BALLABHY IR Ofne

t her apeuti c proteins. exanp reduction or |oss vitro or

i N & vVosabibble @@htals @Ghtart haaviiand hgierchap @btiechbrhpriserfe aoFbtdrattedwyatirdeNAs e
and reconbi nant sol ubl e CD4, whereas ot her reconbi nant proteins appear to
be unafGR¥st Eee CPRaimear@uthairabreCortf degathenis dseupriokimily by Hgarfregions afd an

anti gen bindi otejn as described herein be ipcorporated jnta

pnar ot MeFoRESBIhe ol e GoThuiE bt Plbefienel BF THEeh Fnditiceases,
di sor defrshapsyicondi ti ons descri bed herein. The terns di seases, disorders
and conditions are used interchangeably. The pharnaceutical conposition can

be used.in the treatnent of ,any di seases where. anyl oid de its are present
Ch ¢ edohEntfeG oS nol o B hRRRRTE P Blafis® e} AniBbr e AR

| ea@di NGt exblbit i &fusl dfFREFSfunehibhsd Suchl Y@y SrtRIHBEEMtin IAtiBbly ABYLRAedt deposi ts
in vivo and the pharnaceutical conposition conprising a therapeutically

ef f ect imediatedunytotoficityh ARGD),| geagobytogds mig pndibgito Foe seeptoedhditlifefdeaamncebe
used in the treatnent of diseases responsive to_clearance of anyloid

deposi t'8t§ YigrieCRatat £ sefegtor (FCW@r}S'h%i)r”hl%{%@ﬁN edivappR ¥ &y Hei Gk RRAPPRHIGT i se

an anti 1 hdin jn_| oy i.on 5, Wi C i .

Ccopt AT e HeltheRRAcrob ok it BB B Pt B BV AT ARLEL SR o
or as pafdet, AytytRNadtITRE ¥ b HBlentPREMEA QRtiIbddiRd 6RtHeYIgEY GlhsE aRPaE tboins
conprise a pharmaceutically acceptable carrier as known and called for by
acdépt giwtentphartmtiogithe edmpleaent eysters eed ergtheRdprengectesir@aisotypeduoi tel

Sci ences, 16th edition (,L1980) Mack Pubplishing Co. Exanples of such carriers
i ncl udéﬁ%%ﬁcl?pm?a%?@ m%“{?ﬁ(ﬁg%p%ets%?ti'w%'&”car riers such as saline,
Ri ngers solution or dextrose solution, optionally buffered with suitable
buf f er sSThedunarHEGR constant regingdasbedn tepoged Ph assentielivt lrdatihecbitivotd adtyate may
be adm ni stered % igéeéti on or cont i nugus i nf usi on.l&eﬂ g, | néraven S,

i nt r ap&PMPSBEN BVniPagersiie! RAREeY afledls MSHAE aALLRQHvaIePsPdent Fﬁ@’ﬂ?rt al).
Such 5 [ |y foaXi S Nt di Cy ; t e
S RN et b R R et LR R

t hope aontpémémg BYPHRE. cRbsataapethivagalantonpeatates onstibtaly-depepddrse cbiilsveen
1ng to 10g of antigen binding protein, for exanple between 5 ng and 1 g of
ant i gerfyBtAFiRg oplyovedldy. Antikodingt essentially tipekingo s i affestprmipciienspmiay de

bet vveeqe§mgag,n%ﬂqyt§cognt%digsgr exanpl e between 5 ng and 50 10ny.

Human antibodies

Human antibodies may be produced by a number of methods known to those of skill in the
25 art. Human antibodies can be made by the hybridoma method using human myeloma or
mouse-human heteromyeloma cells lines see Kozbor (1984) J. Immunol 133, 3001, and
Brodeur, Monoclonal Antibody Production Techniques and Applications, 51-63 (Marcel
Dekker Inc, 1987). Alternative methods include the use of phage libraries or transgenic mice
both of which utilize human variable region repertories (see Winter (1994) Annu. Rev.

30 Immunol 12: 433-455; Green (1999) J. Immunol. Methods 231: 11-23).
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Met hods for the preparation of such pharmaceutical conpositions are well
known to those skilled in the art. Pharnaceutical conpositions nay conprise
bet ween Iwonotiniol4dog of anti gen binding protein in unit PdDERgE 1/06300%
optionally together with instructions for use. Pharnaceutical conpositions

may be |yophilised, (freeze dried) for r nstitution prior
adm ni SEVER iatﬁa'a%eﬁﬁrap%sgntccmﬁé@ﬁ agw\,gé/mabi Yhsrede thgihaosag "F@“f‘ﬂ%@'&“'@m | | ed

in the V.
such adtuites SEEh FeAatdd B RRmit el deliBbub aahy Beam s dReCt Ml RRBBEC. |
the pharmwtzzgamcamﬁd t1i99B) Netufedlstechnde 1degwssgf|vléme(u991ﬁdﬂaamd
degradation of antibodies of this isotype, see EP0612251. Pharmaceuti cal
conposiGdnehiss, rdy Jeﬂ|6slﬁ6¢oup¢m setigers shallsinge ssech guich e capghlaiafepiodyeng @
20deter ent/ant re agen ch, as pol.ysorbate 80, and an inert gas
SUCh adCRPEo Gt PuEET S At B Rl whish dopaede SRy HEResT a1 bt téiedefoses and
treatnent regines for adnlnlsterlng the antigen binding protein are

gener alAhpgelatispfayi tesbn@ogh earc e lusedid nragudsehweperdbgan bimdingcerotens (mn as

bt et oG e Traly or ekl <P Tafl el b e 2Bo B s SREDR datligh ™ 1

physi cigggso @i $harcHghn sel ecting appropriate doses may be found in e.g.
Smth et al (1977) Anti bodies in human di agnosis and therapy, Raven Press,

Subj oot Medesutiretty TG e R O 06/ 88 Bea B hiedl oL ifacioana

100G oM/ ik@roRESiMBRE aﬁrnﬁy@melﬁ&n@ﬂ@aﬁﬂlt?gih% prafRSTHRSIH %t%@v\%ﬁiﬁ&ém &'

bet ween and 10 of the subjec body wei ght. Fo
2011/10%4&ﬂﬁﬁmyEBﬁBmmgcﬁeaﬁﬁvexahphdIghhdUdd&mwmayaMerégmnghwgyn3ﬂwmg¢kg,
or 60 ng/kg. The antigen binding protein may be adm nistered parenterally,
for exaPr?ﬁ'i‘ré'”§d86ﬁﬁtéﬁégl§§'le9t'”8 i g)ﬁ/'%%&tfg I'S}’p&veﬂr’ﬁ"ﬂddﬂ&éﬁkmt!#i Yariapggof th

SAP- de n. e b / kg
and 2 eliiale SSAPRLTSpMEYe RAIRE, DGR Bho ulBRiertee o B Al i ey

be admgy/gézqrsewaa@rhaugé 01998)MARE Acidd Rependerds-pieea dose_ per subject wei ght
rati o. The SAP-depl eting conpound may be adm nistered in one or nore

Seﬁ%raQﬁwmé}9&&{@9&9H§m9ﬁnﬁﬁﬂM§nt'al parenteral doses of 100 ng or |ess, of

or fess mg or ress, or 10 ng or |ess. | f desired, the

ff daily.d f d
T0t v, WPERS AT PG PO o8B AN PETE e Uh BRI v at
ApDr 0D A6 bAYE (3] SONAT QUIRUA phBecrlRce PRYORT o RptitkhulosaR% OF .
I ndl n sSin e

The antigen protein nay nistered I n arge dose or

i n smaldsag digpeadadiddpsétses that aTbea@albna of lghdiag spatifiehilatodeees amyodig thy HS| ow
continuous infusion over a period of from2 to 1524 hours, such as from 2
to 12 Hwdrlschains gfrthemaptiberys Hybtidema Talissserws as @ syAical seuree afisech BWAI @nasi de

ef fects d i S atlon of a dose e.re ated o e.o e tlnes as
ot 2os digt i RET B plated Rl Bl Gty AL BT B S nleh Gy b 5
days, aper R me&f, ceRc&IR, tAbt AIGNr mYBBFaAcells that do not otherwise produce

immunoglobulin protein to obtain synthesis of the antibody. The DNA may be modified by

substituting the coding sequence for human L and H chains for the corresponding non-
human (e.g. murine) H and L constant regions, see for example Morrison {1984) PNAS 81:

25  6851.

A large decrease in immunogenicity can be achieved by grafting only the CDRs of non-
human (e.g. murine) antibodies (“donor” antibodies) onto human framework (“acceptor
framework”) and constant regions to generate humanised antibodies (see Jones et al.
(1986) Nature 321: 522-525; and Verhoeyen et al. (1988) Science 239: 1534-1536).

30 However, CDR grafting per se may not result in the complete retention of antigen-binding
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nont h, once every 3 nonths, once every 6 nonths, or once every 12 nonths.
The antigen 20 binding proteins may be adm ni stered by nai ntenance

t her apy, woroaxamsbhe once a week for a period of 6 nontreT@P20mI063038 he
anti gen bi ndi ng protelns nay be adm ni stered by |ntern1ttent t herapy, for

exanple for a period 3 taq 6 months and then no for 3 to_6 npnths,
foll oméHOB‘Vt'éaﬁ‘i‘%lté% frsﬂw%ﬁ'v(ﬁeu%ihagéﬂms.fwmwrbf%ﬂ eﬁ sofgptimes isfersed 9 6

mont hs, F%&%t.bﬂs Y6l eﬂor?é':%glb?aenﬁ)ée% q:] fg@%ﬁgg@%%emm Jer ed

subcutaneous once every mul 1 pl'e sub-doses

on eac hn@llayuleff ﬁ@lmufunstahﬂgérpundﬁ@%fﬂmw gab Hei @dbx@e@r(sébemmbemaet e(1989)

adm nistered to the subject in such a way as to target therapy to a

par t | ClHNaﬁrS 84:118,028:d0,083a6pkkal. tﬂ@élhmtlugeeﬁ‘ﬁlbﬁﬁélﬁﬁg) pr ttietasenymdrevdriaplect ed
into C|rcHnscr|bed ocal ssues,., or infused

a e
e ¢ BB SR NS Hertes SauREORIERIEY 5 G nomuman donor ahtibSdy ofé

2011/ 1%?\6&5”3% %ggayagé%ogr%eﬂ_tﬂﬁg K?] al3 purﬂgh @r%rrfervﬂ)trﬁ'( gmf'ﬁé sBBctibHegr 1 N
conbi nation wth one or nore other therapeutically active agents,

speci f igahdry FREABard 8Pl reddengitiearnipomntlimart @snsehsust 6remdikdual dlumaheardibsarses
described herein. Effective depletion of SAP fromthe circul ati on nust be
achi evéuhbrerrmcessaWﬁv Efsidates Bﬁrrbtfhetd@eosmmltmdvdﬁan@eppb%téuteq intaoth@dyunfagy  t he
latter to iven both safely ef f ctlv The tin nmpound
o namdsrer damemolt e pEhGe e Siatiose. Cortoutt BiRtalin R Shp NbERons eq.
Singe thigbhel RaY ?&hélldl?&ér%ﬁ{]éﬁh s?rﬁ@t‘d%lﬁl iRborAR RSIA0& sdef0dd/hst e arryl oi d
deposits 1n the t1ssues e sequential adm nistration of an anti - SAP

bI I I fi c,bindi
o0 e AR BB P b8 AP TR At o

Sui tab'a)hal_}é@eofaﬂﬁlhu@%n%ht beg MR uRb@bBLIh MRYvPEn@dBhDIcRART @fiable 2 3
4, 5 , 12, 15, 20 or 25 or nore days after starting the

t r eat memgiosy revetledtthat BARredep pdtiergs obaymusad residuetiaee sétpuenttinduman and
adm nistration_may involve two or nore sequential treatments with SAP
depl et |"ﬂkj“??0?f‘ib6'?ﬂ%esf GPf sned 'B?f'V'ld\HB' Wf%rF@S%'@aﬁl@ﬁY‘? éIStEOrnga?rﬁﬁrﬁ?%ceV\ﬁofﬁ t he

ANt Ao R PL AL ARG a1 ST A LR P

voI Ve one treatnent I'et1 ng c
sequentpe@brsbhaeata’renbgw 1. h\/lélh%m?lnis‘S 348-amy. lﬂ%'ﬂefbfé“ﬁ' 13 o@sl“lSlteQb”redM\éE e is
then repeated one or nore tines. The sequenti al / subsequent dose may
be an anmuﬂogemartty pEa non-dutrharfvtygeplating akpqred veodies i2@s desevarkregens han

the ini F‘l aI/pr i ous dose g?he adm ni stra}) n of an initial dose._ of

SAP- dep @Wﬁsr 8 B?Fd“%PH‘( Yndrg\uBEN T IPEHISS HRGaYSeePtRR ARUEENIHLY S¥Yof one
or nor e nd,.and/ or
The antle Cheand Wik CaftE ARERUTRY) EIAERAR O the SRR D ERETAN be
seqmentslu&iciéﬂ%@ﬁermytmbnseamrema_ueglohhmblslb&"apph@humhfﬁhmuhheyﬁaﬁ&s@r | ess

than the initial 25dose. After initial depletion of circulating SAP, the
admi ni AlycatMark ef af.utk99é} ielodawlbebk SAP Eregrireental Pdaamwm»/aﬁdl t He: f Thest

dose of anti - SAP a t| gen bi r ot

S ni stearresey Shadttiatsl erdBales ?%ﬁmgeé%ﬁa%uﬁéé ST geedurs oof
wher ei fhiadiefsh 107€reRleq {302 URREGHANTLAIRES ohiy 1hE s%mfaemmhetamfooaf JTor e
than the initial dose. WO 2011/1074 PCT EP2011/ 053038 Accordi ng

adm ni siteadd, oie stRpoLtig rasipues rdetaar mmdigdrbed. Futhdragesaiiesapgrobeies mclude

adm ni stration, thereb&] resulting in a predeterm ned designated period of
ti P8 bdhakweh oubgeWQéM{ 6§t35 and Hmprow@rs@ﬁeumaeew@g eﬂé&i@me@wpe? mgles of
time which nt i fe S on as . the schedul e
5 "or e PR st Wi ahrotice D antBRAs, B aRr 0% b iyt
schedul &r@find Mqﬁéndet(A!f@m@&ﬁ@ﬁmd?\%ﬁg@h@@ﬂw PlerbpdlRict ﬁ‘ﬁiuaw‘ﬂ)oﬁfp@érpﬁfegét e
schedule i nvolves adm nistration on a certain day. The pharnaceuti cal
conposiQalitomniapy conprise a kit of parts of the antigen binding protein
together with other nedi canents, optionally with instructions for use. For

convenigéHeeifickhRBedd BindRY pFBREI Se the reagents in predeterm ned anounts
with instructions Tor use.

30 A bispecific antigen binding protein is an antigen binding protein having binding specificities

for at least two different epitopes. Methods of making such antigen binding proteins are
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10The terns "individual", "subject"” and "patient" are used herein

i nterchangeably. The subject may be a primate (e.g. a marnoset or nonkey).
The subj ew0 2081/t0y430cal | y a human. Treat nent can be t her pemEP2E1,1/053038
prophylactic or preventative. The subject will be one who is in need

thereof. Those in need of treatnment nmay include individuals already.
suf f er iKAg™Nr IBnkhg shrkrpditipaglyndlf esPmi é§é°$l%t'86d%fth'scﬂ‘?c ' aPHS%‘?e%W‘i'B"grmy

devel o 2 di e in. the re. - ti

ol Tonibsb{¥ns s BEGR el derbpdstlfh or 195 MRnbBBoATUARRATIdalh SATPRNEE.
for prapbyad éKaifd hdve eNfedreat biv8ing spadifiGids, seMilltt&in @aske (1983 NSeme8osi al
treatnents described herein are admnistered to an individual in order to

pr event533r539e MY 98/0882%isand Tohunmtkerogt aloll 89 HIPEB® 4003655y3R5%0 Fecavhe phthe

di sease. The subject. c be asynptomatic or may have_a gepetic .

or o8 SEBART GHFPRMERE ol gl ReNamy | BTiANURlpBLIIE aF &or S0 5B AN iR e
present..| i t : ] o ~J-hey
atse SutFHEP S RENRRART AR AR e WP ORE sl TR AR

anyl oi chppegrefiinvobrs E@mdrpedetigislé ddmiains it thk dgsiesl birdiapgspedificiesad hebgsue

bi opsi es or by non-invasive imaging procedures, including radiol abelled SAP

sci nt i rhaiprppnstashegandiostriaingyat aat pait of e hingsregicn, ¢resarbdteraginng g

A A S LSBT B ARG bt P
i ndigvi Ayl of the RESHIRYDR&nEAdihyY t153sE SGdid e a IR WRLird StHRN. AARHAYe (MY iRfevent s

or delays the onset of one or nore aspects or synptons of a di sease

descri bedataer expression Vieeoranhd genthenrdithanhsfecodceinto desgicabldadsthapaismnay al so
be used in nethods of therapy. The term "therapy" enconpasses all eviation,
r educt iR9SSIbIEr thaugh et insert otheaoding sequsneeadpietWo ot 8bshiest einst indo infease.
For exanple,. the antigen_bindin rotei.p described herein be

2011/ 10 E3011 POE 088 "t an® PGP &R FIOTk ToroT Bttt e’ S wiha
aspect i bt ifRfty andbreas® &P ar Hhednhdigr®iim. préhigingnd isgedhdbiMdind
protein described herein is used in an effective anount for therapeutic,

pr dphylsaetifidtyoin theeatbart at,veeet WEa94y04690. Altchereaprenth etbl y1986) dddthuds mmount
of the antigen 5 binding protein described herein is an anount effective
to anmelin@yPesvi2}t:édlice one or nore aspects or synptons of the disease. The
antigen binding protein described herein may also be used to treat,

pr eventAntigen Binding fregrdéstease descri bed herein. The antigen binding protein
descri bed herein can have a generally beneficial effect on the subject's
heal t h,Frigmetx 8K the cambtamiCregane lackahs WilRgttoSadwpRC t&dpleaitge byt she 10The
antigen binding protein described herein need not affect a conplete cure,
or er adilassica pavieray eytiepnediaisrantdady-dspendeon cejfularieptalpyeitys éraditiareig sichut e a
viable therapeutic treatnent. As is recognised .in the pertinent field,

e s ARG St Pror b e gt o PR v anfach Subaties Y Gre. £p e

di seaseyalabg. (RE! [dleesaRBle, ARRY | $4726380 Y blRNhEEShAt hRButld IRt ShBRE to
be regaH%%g as“use{ul t%ePabeuticzggent%. %FQ?Fgr%y,ba Brophylgc icaﬁly
adm ni seesrabinadtly taasbmeed hoseckliBOoForbthecprapLi&icrl yf edfveedd Brdier Jir @988Y | ng
the onset of a disease in order to constitute a viable prophylactic agent.
Si npl y Sciengeizdg: dhE4Replacaddifiory antigeadinding fragrgnisl @ay b peduescthysinge
nunber or. severity of its .synpto .or, by increasing the effectiveness of
anot her'?{'f éﬁﬁ@ﬁ?¥e%ng%§ﬁ%ﬂ%ﬁﬁ?f%%ygﬁggﬁéwwbeneficial effect), or reducing
the likelihood that the disease will occur (for exanple by del aying the
ongét dV frReMENtserRepr 3P Nyestower interagionpperey fstheilf tweidatns Wani dn

bi ndi n r ot ej escribed. herein us in treating, or preventing a
di seasd B TR0 M S d DRt PR ' BarhE] B rete A RkeR0S, o
I's any \giis @asedsnar-acd: &l.i @osk)tidnde 222t 12 edd; WintorRe€ My o38) PRASTgsaIgy! oi d
in various organs and tissues of the body. 25The term "anyloid" refers to
ext r ac€187ai5883  épatphide hngeh ¢Glbtisbuka afal.i (h320) Hibahepristye2 1B36B11867 )composed
of fibrils with characteristic ultrastructural

| \ ( , .nnrghglggy, a cross- (3 sheet
core st KieR (Y RP'anBUHEND MY InAP D PEibetefi (8¢ ned ¥ iegMepiaPerisy of
PN NG GRNAR 5P et LAMALIRIbFod SO | ROLH! LD WG N8 918b 10
red- en VI ewe r

ed-gr i'Chr'ol sSm when m croscopical I'y rn” strong cross polarised
li ght. Mbebls ZonthdniceT BMthedy €haings], R B7ei08Sa®d @uston et al. (1993) Int. Rev.
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30known to formanyloid fibrils which deposit in human tissues and share

all these typical WD 2011/107480PCT/EP2011/053038 properties. Anyloid

deposi ts wo 20hieiobesai n subst ance, cerebral anyloid, diffecTaroeosiodsrom

anyl oi d deposits el sewhere in the body in that they are always focal and

m croscopic in size _and are commonly referred to as anyl gi d pl agues,

Any| oi dBERUNOl d9;2k95: 4l 7gpcku pazy Re progytep 'eiagt_saa'tfyha 5P E1 GHI 1N SHEATGTHF i n

the tiSanesone BisSAIAHIRCS: 824N OE Mo AIKERNABE LRy ol il illch e IRROSIL S are
0 or one and

confine one "anat ormi cal "regi on an I'ssie or “organ system

syst emijgcrafedQivitngi duei td panjveRnt BRdIBPESd tHeiCshia riagtife | Art@ngtsab@IBrcdmet | Ssue
in the body, including blood vessels and connective tissues. The cause of
any| oi dbssesprdptenieins|udhdrivaeguiSeryd2 arotheseddirorarSeFv Agofiainingl aaragHisiogalsCs
arises as a conplicatipn of a preceding nedi cal nditio e an jtself
e 5t HermReborraes BY RanRAbiulite Atanaee Coef fandlis i ok Ap S ki o
known i pr \N e ql ) i i I QR >t i ve
1 amar e B DA ek BN o Rrb 1 Pohdhedia” PRESRERS ¢

art hri tdigeri§tRAMNTScH 8ERSBIingCAN OMdLred d-ReirRin sy Aside ehidud Ges &pBiyanoadd of

hereditary periodic fever syndrones such as fanmlial Mediterranean fever,
Muck| e-ahdLPR5)SpHdBiopRysed 181-REA. Alierdatvely, Sohasanshesforedddodarnamulomdessiys i s
caused accunul ati on of 5 -nm.cragl obul jn as,.a resylt of end stage
Cenal - FRPTEEE B RE B Anksrr i G G UET KR Tl mo PR s P BRI €T s a
confpl i qaboNNeAs BB Eai-6448/ SANBINE thOURREMESIE FRENIrIANTRAGE | iRNREy gARRRPat hy
(nonocl onal’ gamropat hy of uncertarn significance, M3US). Acquired

anyl oi d6siabodies’t senkddoyated]i (199 F)Peo@aNEL 4284438 partd Bkanpre Ceelirstgpdids’ ness
and is merely a conplication of old age. Hereditary anyl oidosis is caused
by nut $erdaGallrettahe(1999) EBRE AP3 A4 I8 Ganetrertiny ghbivdeini M an@sptesssi on
of vari ant Pro%ein .having an _increased EEOﬁeqsity.to.torn1a I?idffibrils,
and i ncPlld88°dPSe4TUSVESLLa BEYSHST dHLThy WER | RO'ERoATBERYHR e RVA © gl Tl i,
| ysozympinahabadibd? (Secpiitk @04, Pigd2PBRIRERIstry 3COMPIRNRAT NG “He38ddiRd (s of
all the different fornms of anyl oidosis and the proteins involved are

avaisl abwe et nl.t(@996)oCloseaRds. t5te ID6b-AO61) iScFU-Sd-Br &ndeens((EpYyR) nvéyBals¢ 2306)

Annu. Rev. Med., 57: 223-241; 25 PePys and Hawki ns (2003) Anyl oi dosi s.
Oxf or d Predyasdory brkingéveiSeey unith b, thindopeptise linkeprsge Uitirver b aly (194,

Oxf ord, - : ' 01 i i [
I mmnollg'}g%ﬁ%l' gﬁe‘é@ﬁé“,s@gpéﬁﬁg@? WF@ f,g%%ep foﬁgg%flﬂ&?ﬁwgﬁg%@]%@?gm,
Phi | adejspdtitiontdF - twdGingddllain fusideOsidbiu@BybRiidind@P s ddrdain fEdmbhaadtibsdyone
organ or tissue, can be clinically silent or can 30cause serious tissue

damage @ndeded dase shdrolinkscaopthe, Vicdombinadf annphei ahtinody oseet Kiprivanowrdtchh. t he
vascul ar _anyl oi d deposits_are comosed of A3 protein, is usuall a sporadic
W0 501 11989 4 pERNEH2 417 6538 AR OF Sec T BisRACH ICTPbadies AR PEGMFRSed e

o or SHEARAMIGECPLORS LG R0SR008 RleRrAigh RALSLRBHRY 4o

i npor t aRé fanAatednTBP RindieS ease Hiabpdles i (St Wierdirz Bed MEbrid JtFs eagmenADreand

type 2 diabetes, in which anmyl oid deposits are always present but in which
t he preonsectaedhewigh res peptids hinker See Hentermanpesit alv €190 dakesuagle Mashogdset
known. vertheless the |ocal deppsition of. oid in the hrain and

cor ey AZchgoe, E&SarlER hRRFgRCrRETES Arbaudt bRas hhined SEhEPEEENCID ol et s
india i Ynfl y i ;

P B R IR I L e A U it Sy G

di sease&Coidrela tey pé: (2997 )abatiues Bidtexheeld 15k 1538y 68 0nHetnativelgSieoaivatedbpddifid he

presence of anyloid deposits in the tissues, with antigen 10bi ndi ng
pr ot ei rMgolgsulels Bavedeed crrated Ay thedfivgion of hispedific yiagle ghajs idsbediep diegiAlbetml-

enceph t rion dj se re sogci at wi th anyl oi.d deposits in the
br o . e LG 488, S SEIRERE, B BRRE PR Bie ol B Y 4 BE BB [ oo,
i ncl uditRg HRklARTonCErEtRdred il -sIRKRRIEMI B8RRI o MIBHIBRGINiLE GURAKabEH-ndiBkob

di sease itself, kuru and the various other fornms of human prion di sease,
anaoal sootifolDiBienispotigodies, vee MNuleneephd L29RFERS LethiGR] 45-48)sbi amgindiesshage of
nul e- deer and el k, and transm ssi bl e encephal opat hy of m nk. D agnostic

met hodSNO/eCY8 ecorprrisiig fejen aptibRAVh YRR clamaiored¥ri frdl Vierigi #0 RIENEREIQsed to
detect SAP in _a .bi i .20 - in,vi L or _in Vi di,agnosti c
our posede e debimp B ke SRR BrbPotisth Rl stel do kb B ed 1o
detect SAP in serumor in associated ggth anyloid e.g. anyloid plaques. The
anyl oid may have been first renoved (for exanple a biopsy) froma human or
ani mal body. Conventional inmmunoassays may be enpl oyed, including ELI SA,
Western bl ot, inmmunohi stochem stry, or imunoprecipitation. 25The antigen
bi ndi ng proteins may be provided in a diagnostic kit conprising one or nore



WO 2011/ 107480PCT/ EP2011/ 053038 EXAMPLES Exanple 1 - Sequenci ng of

Hybri doma Vari abl e donai ns: SAP-E and SAP-K SAP-E and SAP-K are fromtwo
groups ofwerbi/i8ABononocl onal s, each group havi ng been PeStEPdoI3apBEL €l v
for their binding to human SAP in vitro. SAP-E and SAP-K showed the

55tron est bi ndi ng to SAP, thin their grou and were conpared W|th each
ot her i4¥3di%t n@s%%y ab%éraﬁi“re&s &”rrbg $ taﬂtkiybﬁkﬁ”ééa'c%ﬂﬁ‘ﬁfﬂ%é’& Fab

anti bo

" muni 32 e e TRy BRI O A (e Re ik SR S P B2 b &% 1 5 o
met hod Med. 178r i J2Dg dhdsitehPedle(19DYEN. livin ki 4%S 1647-a653)( A89 byaikbien.

Exp. Immunol. 10 84, 308-316) and fusion protocol and are designated SAP-A
to SAP-a@ isplsedVh drek ¥L dorabudiDes)an8ARIdE wedUSARAB,51ar BS 1IG6RAL58s ang s whi | e
t he ot he{? fqre all 1gGl isotype (see Exanple 13, Table 11). The second

gro p 1 %ntibodi es conprised 6 different Ig&a nmonoclonals (SAP-H to
SAP-M derived by standard techniques fromi mruni zation with purified human
SAP ( SHtstemcpmuazte pRYhedips bel ow) (Hawkins et al. (1991) din. Exp. | mmunol.
84, 308-316) and a conventional fusion to produce hybridomas which were

cl oned Hmtercodhjupstemtibodiss adeammpoagd ehisvoSAaleatiy janainmibodiis forpeguasinge ( SEQ
| D NO 43)

HT DL SGM ¢RPREST DFRsAdlinKipg meth qis-TaecFrREYSDR BRAY $157 8389 QGRDNEL L VYKERVGEYS

LYl GRHKVTSKVI EKFPAPVHI CVSWESSSG AEFW NGTPLVKKG.RQGYFVEAQPKI VLGREQDSYGXK 20
FDRSQSFGET KAod NS PPENI L SAYQGTPLPANI LDWQALNYEI RGYVI | KPLVW For

conpari son purposes, the nouse SAP sequence, which has a 69.4%identity

Wi tilp hunmnan%% h binglir@l HetkiMes e PhakaniASEAidSm E’omETwsth@Fmoeﬂ.f&a{.&EsQol D

NO 44) KRKVFV RESETDHVKLI PH LEKPLON F YSDL SRSQSLFSYSVKGRDN
ELLI YKMMNC%\gE@@KWMR@MfEEﬂQSPVH\e interaction between the Fc region of an

LCT TV\ESSSG EF\%NG(PV\:(_/?%%YTV@PPSI \réll\_/E QDNYF!]% g iaps of the

2011/ 1 WERRO; 3 t tr br |1

pel | et g}@gﬁ’ﬁr Exﬁrrét%eﬁg %@3 T]g ﬂaegeum ng ?W%R@E% %@)&% gxgggﬁ &
(#74106pmphafhess Qxlz!lgﬂéthIls BRR hSif site/lebAhédd) thmtmesd \lzPiopk afbdereatENoof the
vari abl e heavy and |ight regions using degenerate prinmers specific for the

murlsne thmﬁgrr@gioomﬂ antibgdiee Manalbercagiaguevic dependingnan ithe degjGZapiopedistemt
region nents were oned usi ngpt he TA cl oning

S rified RT-P fra
A R A A A N RS e Sl R YT cach
hybri doge (Rya BAOHBsASTRIY: 989%haRl LSBRPRhidiokous Lgeselany |
vari abl e sequences |i1sted in KABAT (Sequences of tel ns o I ogi cal

| nt er edindidg Bpitshe intd the ddapadiy Imn*tcr@afse sealnt halfuiite dden®s5,389,27Z.asumiNartyonal
Institutes of Health &1987% The consensus seguences for SAP-E and SAP-K
are 109BeRmosancygde FcyR (1), FeyRlla, FeyRlIlb, FeyRllla and neonatal FcRn. Shields et al. (2001) J.

20  Biol. Chem 276: 6591-6604 demonstrated that a common set of IgG1 residues is involved in

binding all FcyRs, while FcyRIl and FcyRIIl utilize distinct sites outside of this common set.
One group of IgG1 residues reduced binding to all FcyRs when altered to alanine: Pro-238,
Asp-265, Asp-270, Asn-297 and Pro-239. All are in the IgG CH2 domain and clustered near
the hinge joining CH1 and CH2. While FcyRI utilizes only the common set of IgG1 residues for
25  binding, FcyRIl and FcyRIIl interact with distinct residues in addition to the common set.
Alteration of some residues reduced binding only to FcyRII (e.g. Arg-292) or FcyRIIl (e.g. Glu-
293). Some variants showed improved binding to FcyRIl or FcyRIIl but did not affect binding
to the other receptor (e.g. Ser-267Ala improved binding to FcyRIl but binding to FcyRIIl was
unaffected). Other variants exhibited improved binding to FcyRIl or FcyRIIl with reduction in
30 binding to the other receptor (e.g. Ser-298Ala improved binding to FcyRIll and reduced

binding to FcyRIll). For FcyRllla, the best binding IgG1 variants had combined alanine
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SAP- E sequences SAP-E CDRHL (SEQ ID NO'1) TYNVH SAP-E CDRH2 (SEQ I D NO: 2)
15 YI YPGDGNANYNQQFKG SAP- E CDRH3 (SEQ I D NO: 3) GDFDYDGGYYFDS SAP- E CDRL1
(SEQ | D N@04p11/IRABENI YSYLA 20SAP-E CDRL2 (SEQ I D NO: 5) PRAMPRAE0SHBS E CDRL3
(SEQ I D NO: 6) QH HYGAP LT 25 WD 2011/ 107480PCT/ EP2011/ 053038 SAP- E VH

AL P it Ve AR EER AR RPN VAR K PRO0E B B reeeienaPeysthicioe
ATLTADT%%@EWB%@%@%\@F%B% AEAARNGRBIT hidves 2t fudgnht (146y)

sequence (

CACCCT TR EAGCAGT I SN ke e Pal FE8E] Aeh BT A SHALE A BGTEE)] Bluman
AAGGCTTCTGGECTTCACATTTGCCACT TACAATAT GCACT GGAT TAAGCAGACACCCGGACAGEECC

TGGAAT (AT TEXRBRATICTFTAN S TCHAGATEEIEATCUTHRACTACAATRAGBABIEF QMeREEGEAR 54,
GACTCT IR o7 B AR AT F AP TAL O G PACTA LT HIACREE P
CoBCoACARCACACTETCACFTITOSEGAC ARG M8 e 8Fe6GpSFick B D ©

DI QVT QSRABL&ASVGETVTI TCRASENI YSYL AW QQKQGRSPQL L VHNAKTLAEGVPSRVSGSGSGTH
FSLKI NGLQPEDFGNYYCQHHYGAPL TFGAGTKLELK SAP-E VI DNA sequence (SEQ | D NO 10)

15 GAC"&@QA%M%@@G@% o A (AN FFOIHECHGHRIES] G T%C&TG
TCGAGCAAGT GAGAATAT T TACAGT TA TGGT ATCAGCAGAAACAGEGAAGAT

UWWMEWEM@A@GT%&%TWWWS@AH@%UM
GGCACACACTTTTCTCTGAAGAT CAACGGCCT GCAGCCT GAAGAT TTTGGGAATTATTACTGTCAAC
ATGATT AfedracytidadydactirncasticnstoefetantntirmpgTushms thosegipcibagdeovaces

SAP- K CDRHlNgé%E%ée %Ng)e%l (EWI %’rb‘nl?nuKnoW%ﬁ?%?lé |:85chosy:/l1at)|on variants of

M HPNSVRT
the antibodies or antigen binding fragments thereof wherein one or more carbohydrate

moiety is added, substituted, deleted or modified are contemplated. Introduction of an
asparagine-X-serine or asparagine-X-threonine motif creates a potential site for enzymatic
15  attachment of carbohydrate moieties and may therefore be used to manipulate the
glycosylation of an antibody. In Raju et al. (2001) Biochemistry 40: 8868-8876 the terminal
sialyation of a TNFR-IgG immunoadhesin was increased through a process of
regalactosylation and/or resialylation using beta-1, 4-galactosyltransferace and/or alpha, 2,3
sialyltransferase. Increasing the terminal sialylation is believed to increase the half-life of
20 the immunoglobulin. Antibodies, in common with most glycoproteins, are typically
produced as a mixture of glycoforms. This mixture is particularly apparent when antibodies
are produced in eukaryotic, particularly mammalian cells. A variety of methods have been
developed to manufacture defined glycoforms, see Zhang et al. (2004) Science 303: 371:
Sears et al. (2001) Science 291: 2344; Wacker et al. (2002) Science 298: 1790; Davis et al.
25  (2002) Chem. Rev. 102: 579; Hang et al. (2001) Acc. Chem. Res 34: 727. The antibodies (for
example of the IgG isotype, e.g. 1gG1) as herein described may comprise a defined number

(e.g. 7 or less, for example 5 or less, such as two or a single) of glycoform(s).

The antibodies may be coupled to a non-proteinaeous polymer such as polyethylene glycol
(PEG), polypropylene glycol or polyoxyalkylene. Conjugation of proteins to PEG is an
30 established technique for increasing half-life of proteins, as well as reducing antigenicity and

immunogenicity of proteins. The use of PEGylation with different molecular weights and
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WO 2011/ 107480PCT/ EP2011/ 053038 SAP-K CDRH3 (SEQ I D NO 13) RN DYYWF DV
SAP-K CDRL1 (SEQ I D NO 14) KASQNVNSNVA 5SAP-K CDRL2 (SEQ I D NG 15)
SASYRYS SWB-26110DRIS8 (SEQ | D NO 16) QQCN NYP FT SAP- K VIRCcampea 14863048 se
uence SE ID NO 17 with CDRs underlined 10 QVQLQQPGAELI

KPGASVKL SCKASGYTFTSYWM I—IV\X/KQ?PG(XS LEWI1 G M HPNSVNTNYN EKFKSK
ATLTVD&@E@TAWEJ_ RELPFKEN RENBeGHEARA O NASy S isRpiek agHvENas SaBuence

e Mﬁ%%&%&%ﬂ%%ﬁ&memwm

AAGGCT TCTGGCTACACTTTCACCAGCTACT GGATGCACT GGGT GAAGCAGAGECCTGGACAAGEC 15
CT TGAGTGGATTGGAATGATTCATCCTAATAGT GT TAATACTAACTACAATGAGAAGT TCAAGAGTA
C‘?%%@@Fﬂ T CCTCCAGCACAGCCTACATGCAACTCAACAGCCTGACATCTGA
GCAAGACGGAATGATTACTACTGGTACTTCGATGT CT GGGGCACA

CDRSIS Xﬁi IBED m&cprote%ps\ r%g\lla _blé E)/}od%cetp %%nggesn?cq%?g%%%m(sss%?h as goatg' ? W th

Dl VWQ@QﬁE@@LS\J % !%%WNW&%@%‘TG%?@@ %ﬁ«%ﬁg@Y{%@XWI@‘gﬁa
TDFTLTI TNVQSEDCAEY PFTFGSGTKLEI K SAP- K"\ DNA sequence (SEQ |

NO: 20) GeRRCATEGNEABCACOCAST GTEGARBAABIICAT 6T GCACA PEAET AMEcAGAGAGEOIWAGEET CACCT
GCAAGGCCAGT CAGAATGTGAATTCT AATGTAGCCT GGT AT CAACAGAAACCAGGGCAATCTCCTAA 25
AGCACT @prmipacietscmTatcdtAd B2 ACKET GERET Aot TS CAC FPEACAGBERGTERATEPOND

AR IR éﬁé@%&o“%&wp&@w&m&é&a%mmamm

AATGT AACAACTATCCATTCACGT TCGGECT CGGGGACAAAGT TGGAAATAAAA npl e 2:
Cortdt r AtIEBR bordipghPrRIEING Mgt 7160 dF ¥ od¥Gedehy eheawealb%yaﬂ@é's HBWﬁqusPﬂ@g%‘ar ent

Mot onc I Briehae N5oe010" BBt Beiflk PR d I 2hY CuMifs LRRORBDSIANT |

CONSEeNSYIWHEBUBDELskiIRG IRRRS aFtOAWHuEMoilb@eﬁwdlr{gem‘éaarnltl?@rh @lr@ﬂ{gﬁpbraﬁelﬁv%r e
desi gned, incorporating restriction sites required acilitate cloning

into nam‘raiedam@xrpﬂeetssl oho vaecerojrcablequb@rglsuamas cd ydasimoeh fof furtber ek:tnnngctl on
sitel FR4 Fra)gre wor k Re|0n4gv-reg|on se ncefoII %s% g,&%
pr ecedi ﬂ@‘p fiqadion L fPET T I0H OB Rypretsid S\Vﬂeah‘? Laematemggﬁ SEStER ( E was

chanrged, fr T h n

ccit s oRELY Far o Raic BB Rers Rt e 1THR SN Rh Pebfendd 5 17
t o TLVIeVo&ding fthé beng%PmKdmgrplr@tblneusIre@hlry isdidted adbdl sefl@icealusing@Bhvéitioramas
present in CDRL1 and nmutagenesis prinmers were designed to renove this
undesi rredcddures (ecg. ofgayRIclestite phgbashategiang thaiendake ugrd nclude plasmid, dvinet

change the amno acid uence,.
9 phage, transposons, mlsn?c romosomes of which plasmids are typically used. Generally such

vectors further include a signal sequence, origin of replication, one or more marker genes,
20 an enhancer element, a promoter and transcription termination sequences operably linked
to the antigen binding protein polynucleotide so as to facilitate expression. Polynucleotide
encoding the light and heavy chains may be inserted into separate vectors and introduced
(for example by transformation, transfection, electroporation or transduction) into the same
host cell concurrently or sequentially or, if desired, both the heavy chain and light chain can

25  beinserted into the same vector prior to said introduction.

Codon optimisation may be used with the intent that the total level of protein produced by
the host cell is greater when transfected with the codon-optimised gene in comparison with
the level when transfected with the sequence. Several methods have been published
(Nakamura et al. (1996) Nucleic Acids Research 24: 214-215; W098/34640; W097/11086).
30 Due to the redundancy of the genetic code, alternative polynucleotides to those disclosed

herein (particularly those codon optimised for expression in a given host cell) may also
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15The full length heavy and |Iight chain protein sequences of the SAP-E
chinmeric anti body (cSAP-E) are given in SEQ ID NO 21 and SEQ |ID NO 22
respect i webyoiifioessbul | | engt h heavy and |i ght chain proterrEr@gosinees of
the SAP-K chineric antibody (cSAP-K) are given in SEQ ID NG 23 and SEQ 1D

NO 24 respecti vel SAP-E VH chi nera nucl eoti de sequence (SE | D NO 45) 20
oo BT ISAE IR SABe (FEE TS AL TAeser o Hher Gt Een

R e

GGCCACA GAGTESTAGACAS AL £rad KRG AN AT SCAYHILAGAS IFASIGABE AR AT ST TSV Celll
GACTCTGCGGTCTATTTCTGTGCAAGAGGGGACTTTGATTACGACGGAGGGTACTACTTTGACTCCT 25
GGGGCC/ARBIBARTATT A ; HECACORACEAEGETABOG IO Conpadility

c%"r GAGCACCA CAGOCGCOCT GRGCT GOCT GGT GAAGGACT ACTTCC
CCGAA & (e RAGCCCT GACCAGCGGOGT GCACACCT TCCCCGOCG
TGCTGCAGAGCAGCGGECCT GTACAGCCT GAGCAGOGT GGTGACCGT GOCCAGCAGCAGCCTGRGC
ACCCAGAENEARADENEEAACGT GAACCACAAGCCCAGCAACACCAAGGT GGACAAGAAGGT GGAG WO
2011/ 107480PCT/ EP2011/ 053038

GCGTGTTCCTGTTCCCC&CAAGCCTAAGGACACCCTGATGATCAGCAGAACMGAGGTGACCTG
TGT GGT GErE ST GRENSRCREACHATEET Shear hisAGTTronAGTErACB T aEATaSIG The signal

T T AR PP AT A AR N P A R AT RACER G AR R

@E@@%@qﬁheat

TACACCCTC%WGACCAACCA u‘ '

GGCTT TOSOERET GEAGTGERAGAGTAN G
GACCACCO0COCT GT G GBACAGOGAT GCAGCTTCTTOCT Gl ACAGCAAGLT GACOGTCGACAAG 10
AGCAGA'IVG@‘EAQX?A reatseterdrricAleteTCsEebosetaiesnsetee ferAGANFORGIHKES.

D N0 20T BT TR SRR = Ferbel Triflef G uRRGe (552

VAW KQT K& EW 8L 6B NQGhEas Ml LALTRSHEAT! Lehokh AV YdrfuRee
DFDYDGGYYFDSV\G(I;TEVTVSSA TKGPSVFPLAPSS 15 KSTSGC#QC aagc %% (bRee e

EPVIFVSWKS@ALINSEWHITE fPAe tOSBGA levishBsy/VTe/ aRESSL GROME potelr. N Mur(msrerWD KKV
EP KSC D KTHTC P PCPAP E LLGG PSVEI FEPKPKDTLM | SRTP EVICVWV DVSH ED P EVK
FN WYVEEFRSAGE U AKIKIDRE H1omBYR SERYD RA7SY MapPe Yseh W.N G KEYKCKVSN KALPAP |
EKTI SKAKGQP REPQVYTLPPSRDEL TKNQVSLTCLVKG FYPSDI AVEWESNGQPEN NY KTTP PV

L DSDGSFOzin ¥hKipiisaAtiod SRAMQQG NVFSCSVM H EALH N HYTQKSLSLSPG K 20SAP- E VL
chi mera nucl eoti de sequence (SEQ | D NO 46)

GACAT C@AT CAGPIAGHRT BfAREIH{SULTA TR GRANICH (BERCAGAMIETGTIRASGATRAC TV e
TCGAGCAAGT GAGAATATTTACAGT TATTTAGCATGGT ATCAGCAGAAACAGGGAAGATCCCCTCAG

CTCCT GHRCEATARTCIANNSARTCTTASCAEAGEIGTGRUATORAQGBICAGTOCEAST ELATTroMa,

%@ %CT TTTWM%%T% TT%TTATTACT GI CAAC% 25

EAE ot (e F0 Shdaty SéT used
GTCTGCT CAACT TCTACCCCCGGGAGECCAAGGT GTGGAAGGTGGACAATGCCCT

GCCGCAACASICAGEBANANBEE BB PLPAGEAGGACAGCAAGGACT CCACCTACAGCCT GAGCAGC
ACCCTGACCCT GAGCAAGGCCGACTACGAGAAGCACAAGGT GTACGCCT GT GAGGT GACCCACCAG 30
GGCCT G FREIEAACCAAGAGCT TCAACCGEGECGAGTCC WO

2011/ 107480PCT7 EPZ011/ 053038 SAP-E VL chinmera am no acid sequence (SEQ ID

N> 22) TyBich IR ganel Bncod@ frbYdind HRASE) Bbrrer rokistnOE LHE Ao E'Br vt N

AKTLAE

FSLKI NG GREDE AN SR GAR ohinfef{ ST K echdtridd AR Vitk fr ERSIRQLS @ ADEW didhiblitY P
REAKVOAKVDNAL QSGNSQESVTEQDSKDSTYSL SSTLTLSKADYEKHKVYACEVTHQELSSPVTKSFNR 5
GEC SARWKioMtapblei deficienaigs | aotupgly setyigetsceot( SEQabID iINGh47domplex media or (c)

CAGGTCCAA GCAGCA! GAGCTGATAAAGCCTGGEGECTTCAGTGAAGTT
LT FOTEIRFRCS S iR LR (SO R AR DTS AP cell.

Cells, which have been successfully transformed with the genes encoding the antigen

binding protein, survive due to e.g. drug resistance conferred by the co-delivered selection

30 marker. One example is the DHFR selection marker wherein transformants are cultured in
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CTTGAGT GGATTGGAATGATTCATCCTAATAGT GTTAATACTAACTACAATGAGAAGI TCAAGAGTA 10
AGGCCACACTGACTGTAGACAAAT CCTCCAGCACAGCCTACATGCAACTCAACAGCCTGACATCTGA
GGACT CTGEORAMADTARCT GT GCAAGACGGAAT GAT TACTACT GGTACT TCGAT BC T/EBIH0AS048
GGGACACTAGT GACCGT GT CCAGCGCCAGCACCAAGGECCCCAGCGT GT TCCCCCTGECCCCCAGC

A@AAGA@ACCAWM GGTGAAGGACTACT TCCCCGAACCG
GTGACCGEPEESFaes A - CGRECTeERETPICNEFaEMERReUDE
( CAGCA X ee ;

GCT GT GAAA GARRAA R PERROH R D SOOI A ARG RECAGHIORARC G & ate
CCTGTTCCCCOCCAAGCCT AAGGACACCCT GAT GAT CAGCAGAACCCCCGAGGT GACCTGTGIGRTG
GT GGAT GY BABEGACRAESHOTSTEABATGRAGITI0RIANT SC FAGBP XGRS TORARBEGOAUSDIN
CAATGOCAAGACCAAGCOCCAGGGA GTACAA A GGTGTCOGTGCTGAC
TGOCCCT AT CGAGAAAACCAT CAGCAAGGCCAAGGRCCAGCCCAGAGAGCCCCAGGT GTACACCCT
GCCCCCPACIMARKEAT GAGCT GACCAAGAACCAGGT GTCCCT GACCT GOCT GGTGAAGGGCTTCTA
COCCAGCGACAT CBCCGT GRAGT GEGAGAGCAACGGECCAGCCCGAGAACAACT ACAAGACCACCC. 25
CCCCTGRGEINGABATRGATCEOAGEPETHE IR GACHAMEC FGAERET GRAGRAGAGCABATd to

GGCAGCAGGGCAACGT GTTCAGCT GCT COGT GAT GCACGAGGCCCT GCACAAT CACTACACCCAGA
AGAGCCTANZeerardertrcsadBs\ine 20tiggn bindive PeTEEPPoane 53T P ra@myakiongstni mer a

am no aci,d,sequence (S I 2 GAELI KPGASVKLS SGYTFTSYWM
VK ORAPE ETE B\ BV EIEIaSE AT T EE TN oL SRR e
DYWF[N\A%IGEEW kA BWF@%S Ksmloters such as Tac. Promoters suitable for
SGGTAAL GCLVKDYFPEP SWNSGAL TSGVHTFPAVLQSSGLYSLSSWTVPSSSLGTQTYI CNVN H KP 5

SNTKVDKKYERK DK daE CEERISHAIREd . E5ph &Pk fy Btk d sy dr dBhais IO\ bzt ERPEVKFN

WYVDGVEVH NAKTKP R E EQY_ NSTYRVVSVLTVLHQDW LNG KEYKCKVSN KALPAP |
EKTI SK@(@ﬂ:_glyceralderhyde 3 phosphate dehydrogenase, hexokinase, pyruvate decarboxylase,

PQVYTLP KGEYRS S NYKTTPP \Y R
VOQENVF LB A R AVraRSP oF SPETKESAETR e, Hi ek o RLeT BorT A S effonce
( SEQ | R31NSkh83e. Hducible yeast promoters include alcohol dehydrogenase 2, isocytochrome C,
GACATTGT GATGACCCAGTCTCAAAAATTCATGTCCACATCAGT A GACAGGGT CAGCGTCACCT
GCAAGGRCACH IBABAATEST, GAARTICTHETBT AGACTBEBT AT CAARCACHIRACCABBINATETLOTIAM or
AAGCACT %TTTAC@%GGCT Tg = ACCGGTACAGT GGAGT CCCTGATCGCTTCACAGGCAGTGGATC

TGGGA fePe(ER CACCAAT GTGCAGT CTGAAGACTTGGCAGAGTATTTCTGICAG
AAAACGTACGGTGECC 15
GCEEEAGCHEITAGOBTSGIEh as

TGTCTGCT CTTCTACCS \GGCCAAGGT G.TGGACAA. GCOCTGCAG
A&CENR%A’ EPLVAESAEAEA PETARA R avian
CACCCT GAGGRTGAGEAA BOGA ACCEGT
GG&CTG%&A&&GT%%&TT%%@%&@A@& 203?%— éKgi@L Egﬁé g@raametl?ﬁ)'no
acizm saqtretiess, SRl NEis24tin, DolidvsavBaEONiruMBESV & doh CRWSYACIASENI \iiShte

VAW QQKPGQSP KALI YSASYRYSGVP D RFTGSGSG TDFTLTI TNVClI SEDLAEYFCQOCN N YP
FTFGSGRMEN| ViRHFQAAPDUrsq themhspEQf REGTASY3GasAH NP ey sRIDEAIRIDNAY @Fh

NSQESVTEQDSKDSTYSLSSTLTL SKADYEKH. CEVT L SSPVTK E

2071/ 1079 80P LBE0 12 BEI63E ATs) B[R FP DAL Tooh PoY ALY, AR AT s e
ant i bodi\gg pVERBtICPRIBESDINE RoiRr @RS Sardbl@&dibh 1eL) ClRHLgio he CRIRAS.
CDRL1, CDRL2 and CDRL3 fromthe nmurine antibody onto a suitable human

f r amewardonseguant empEBAPrdsisthntarsekationmaBkerataadya s<sARd bplddedad ycooipaising a
humani sati on For the SAP-E nouse variabl e heavy chain se%ence a human germ

i 78 ad®¥prorVA0rripenbtk DVsensediag el heavrrahainegiriabieciegiop (Nid), BNA apgadinehad
60% i dent. i iLncl udin I%s with the mouse SAP-E vari abl e heavy chain
sequengge (’%é@gﬁtﬁ%l\rﬁ'”’q% ogeatrﬁjearmr\)/\'nc'{l'ﬁ rfeﬂgelt‘[a)aﬁlmﬁ'{kﬁ{sgene 10 (Kabat:
AEYFQHWEQGTLVTVSS QSEQ I D NO 26)). The first six residues of the JHL
m ni ge h r all within the CDR3 region and were replaced by the
i ncom ng COR fromthe donor anti body.

Where appropriate, e.g. for expression in higher eukaryotes, an enhancer element operably

linked to the promoter element in a vector may be used. Mammalian enhancer sequences

30 include enhancer elements from globin, elastase, albumin, fetoprotein and insulin.
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Fi ve humani sed variants were generated on the basis of sequence conparison
and possi ble inpact on antibody function. Construct HO was a straight graft
of nuri newGRRsl/{oasong t he 15 Kabat definition) into thePhumeroians®ps or
framewor k sel ected above. Construct Hl has additional back-nutations at

residues 27 an? 30. Constructs H2 and H3 were based on H1L with additional
back- mAPHHEVaONe é*@ydt?ésanzer(hiléfer erenisiram e s%a(f P, cedyiee st 252V 4fkas

based o hléﬁceWT%p ngt2'7 @9{%&%&%‘&92;&3&&?% %%%elﬁajolyzﬁ ae%ﬂar%e See

Tabl e equenc hea

HL, H2 bakGloainsl dhadke & Mefind 0pe Vel SEEel WOM/Q@82§ﬁQhIeEbrN@n2& &EQ HeD
NG 29, SEQ ID NO 30 and SEQ I D NO 31 respectively). 25 WO

2011/ 1092486POT tEP2E:I0Y 953688ufdtsda B tf&mmeroﬂltwtiﬁlmmmnbentevway

vari_ant s generated Construct Acceptor/tenpl ate Back- Tot Human i nal
Fr artend SR L b SFoTER e AERUBEF Udedsteadgmop ety atream of i

polyadenylation signal. The choice and positioning of enhancer may be based upon suitable

compatibility with the host cell used for expression.

Polyadenylation/termination

In eukaryotic systems, polyadenylation signals are operably linked to DNA/polynucleotide
10 encoding the antigen binding protein. Such signals are typically placed 3’ of the open
reading frame. In mammalian systems, non-limiting examples include signals derived from
growth hormones, elongation factor-1 alpha and viral (e.g. SV40) genes or retroviral long
terminal repeats. In yeast systems non-limiting examples of polydenylation/termination
signals include those derived from the phosphoglycerate kinase (PGK) and the alcohol
15 dehydrogenase 1 (ADH) genes. In prokaryotic systems, polyadenylation signals are typically
not required and it is instead usual to employ shorter and more defined terminator
sequences. The choice of polyadenylation/termination sequences may be based upon

suitable compatibility with the host cell used for expression.

Other methods/elements for enhanced vields

20 In addition to the above, other features that can be employed to enhance yields include

chromatin remodelling elements, introns and host-cell specific codon modification.
Host cells

Suitable host cells for cloning or expressing vectors encoding antigen binding proteins are
prokaroytic, yeast or higher eukaryotic cells. Suitable prokaryotic cells include eubacteria
25 e.g. enterobacteriaceae such as Escherichia e.g. E. coli (for example ATCC 31,446; 31,537;
27,325), Enterobacter, Erwinia, Klebsiella Proteus, Salmonella e.g. Salmonella typhimurium,
Serratia e.g. Serratia marcescans and Shigella as well as Bacilli such as B. subtilis and B.
licheniformis (see DD 266 710), Pseudomonas such as P. aeruginosa and Streptomyces. Of
the yeast host cells, Saccharomyces cerevisiae, Schizosaccharomyces pombe, Kluyveromyces

30 (e.g. ATCC 16,045; 12,424, 24178; 56,500), yarrowia (EP402, 226), Pichia pastoris (EP 183
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070, see also Peng et al. (2004) ). Biotechnol. 108: 185-192), Candida, Trichoderma reesia
(EP 244 234), Penicillin, Tolypocladium and Aspergillus hosts such as A. nidulans and A. niger

are also contemplated.

Higher eukaryotic host cells include mammalian cells such as COS-1 (ATCC No.CRL 1650)
COS-7 (ATCC CRL 1651), human embryonic kidney line 293, baby hamster kidney cells (BHK)
(ATCC CRL.1632), BHK570 (ATCC NO: CRL 10314), 293 (ATCC NO.CRL 1573), Chinese hamster
ovary cells CHO (e.g. CHO-K1, ATCC NO: CCL 61, DHFR-CHO cell line such as DG44 (see
Urlaub et al. {1986) Somatic Cell Mol. Genet.12: 555-556), particularly those CHO cell lines
adapted for suspension culture, mouse sertoli cells, monkey kidney cells, African green
monkey kidney cells (ATCC CRL-1587), HELA cells, canine kidney cells (ATCC CCL 34), human
lung cells (ATCC CCL 75), Hep G2 and myeloma or lymphoma cells e.g. NSO (see US
5,807,715), Sp2/0, YO.

Such host cells may also be further engineered or adapted to modify quality, function
and/or yield of the antigen binding protein. Non-limiting examples include expression of

specific modifying (e.g. glycosylation) enzymes and protein folding chaperones.

Cell Culturing Methods

Host cells transformed with vectors encoding antigen binding proteins may be cultured by
any method known to those skilled in the art. Host cells may be cultured in spinner flasks,
roller bottles or hollow fibre systems but for large scale production that stirred tank reactors
are used particularly for suspension cultures. The stirred tankers may be adapted for
aeration using e.g. spargers, baffles or low shear impellers. For bubble columns and airlift
reactors direct aeration with air or oxygen bubbles maybe used. Where the host cells are
cultured in a serum free culture media, the media is supplemented with a cell protective
agent such as pluronic F-68 to help prevent cell damage as a result of the aeration process.
Depending on the host cell characteristics, either microcarriers maybe used as growth
substrates for anchorage dependent cell lines or the cells may be adapted to suspension
culture (which is typical). The culturing of host cells, particularly invertebrate host cells may
utilise a variety of operational modes such as fed-batch, repeated batch processing (see
Drapeau et al. (1994) Cytotechnology 15: 103-109), extended batch process or perfusion
culture. Although recombinantly transformed mammalian host cells may be cultured in
serum-containing media such as fetal calf serum (FCS), such host cells may be cultured in
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synthetic serum—free media such as disclosed in Keen et al. (1995) Cytotechnology 17: 153-
163, or commercially available media such as ProCHO-CDM or UltraCHO™ (Cambrex NJ,
USA), supplemented where necessary with an energy source such as glucose and synthetic
growth factors such as recombinant insulin. The serum-free culturing of host cells may
require that those cells are adapted to grow in serum free conditions. One adaptation
approach is to culture such host cells in serum containing media and repeatedly exchange
80% of the culture medium for the serum-free media so that the host cells learn to adapt in
serum free conditions (see e.g. Scharfenberg et al. (1995) in Animal Cell Technology:
Developments towards the 21st century (Beuvery et al. eds, 619-623, Kluwer Academic

publishers).

Antigen binding proteins secreted into the media may be recovered and purified using a
variety of techniques to provide a degree of purification suitable for the intended use. For
example the use of antigen binding proteins for the treatment of human patients typically
mandates at least 95% purity, more typically 98% or 99% or greater purity (compared to the
crude culture medium). Cell debris from the culture media is typically removed using
centrifugation followed by a clarification step of the supernatant using e.g. microfiltration,
ultrafiltration and/or depth filtration. A variety of other techniques such as dialysis and gel
electrophoresis and chromatographic techniques such as hydroxyapatite (HA), affinity
chromatography (optionally involving an affinity tagging system such as polyhistidine)
and/or hydrophobic interaction chromatography (HIC, see US 5, 429,746) are available. The
antibodies, following various clarification steps, can be captured using Protein A or G affinity
chromatography. Further chromatography steps can follow such as ion exchange and/or HA
chromatography, anion or cation exchange, size exclusion chromatography and ammonium
sulphate precipitation. Various virus removal steps may also be employed (e.g.
nanofiltration using e.g. a DV-20 filter). Following these various steps, a purified (for
example a monoclonal) preparation comprising at least 75mg/ml or greater, or 100mg/ml or
greater, of the antigen binding protein is provided. Such preparations are substantially free

of aggregated forms of antigen binding proteins.

Bacterial systems may be used for the expression of antigen binding fragments. Such
fragments can be localised intracellularly, within the periplasm or secreted extracellularly.

Insoluble proteins can be extracted and refolded to form active proteins according to
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methods known to those skilled in the art, see Sanchez et al. (1999) J. Biotechnol. 72: 13-20;

and Cupit et al. (1999) Lett Appl Microbiol 29: 273-277.

Deamidation is a chemical reaction in which an amide functional group is removed. In
biochemistry, the reaction is important in the degradation of proteins because it damages
the amide-containing side chains of the amino acids asparagine and glutamine. Asparagine
is converted to a mixture of isoaspartate and aspartate. Deamidation of glutamine residues
occurs at a much lower rate. Deamidation reactions are believed to be one of the factors
that can limit the useful lifetime of a protein, they are also one of the most common post-
translational modifications occurring during the manufacture of therapeutic proteins. For
example, a reduction or loss of in vitro or in vivo biological activity has been reported for
recombinant human DNAse and recombinant soluble CD4, whereas other recombinant

proteins appear to be unaffected.

Pharmaceutical Compositions

Purified preparations of an antigen binding protein as described herein may be incorporated
into pharmaceutical compositions for use in the treatment of the human diseases, disorders
and conditions described herein. The terms diseases, disorders and conditions are used
interchangeably. The pharmaceutical composition can be used in the treatment of any
diseases where amyloid deposits are present in the tissues and contribute to structural and
functional damage leading to clinical illness. SAP is always present in all amyloid deposits
in vivo and the pharmaceutical composition comprising a therapeutically effective amount
of the antigen binding protein described herein can be used in the treatment of diseases

responsive to clearance of amyloid deposits from the tissues.

The pharmaceutical preparation may comprise an antigen binding protein in combination
with a pharmaceutically acceptable carrier. The antigen binding protein may be

administered alone, or as part of a pharmaceutical composition.

Typically such compositions comprise a pharmaceutically acceptable carrier as known and
called for by acceptable pharmaceutical practice, see e.g. Remingtons Pharmaceutical

Sciences, 16th edition (1980) Mack Publishing Co. Examples of such carriers include
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sterilised carriers such as saline, Ringers solution or dextrose solution, optionally buffered

with suitable buffers to a pH within a range of 5 to 8.

Pharmaceutical compositions may be administered by injection or continuous infusion (e.g.
intravenous, intraperitoneal, intradermal, subcutaneous, intramuscular or intraportal). Such
compositions are suitably free of visible particulate matter. Pharmaceutical compositions

may also be administered orally, specifically those containing CPHPC.

Pharmaceutical compositions may comprise between 1mg to 10g of antigen binding protein,
for example between 5 mg and 1 g of antigen binding protein. Alternatively, the
composition may comprise between 5 mg and 500 mg, for example between 5 mg and 50

mg.

Methods for the preparation of such pharmaceutical compositions are well known to those
skilled in the art. Pharmaceutical compositions may comprise between 1 mg to 10 g of
antigen binding protein in unit dosage form, optionally together with instructions for use.
Pharmaceutical compositions may be lyophilised (freeze dried) for reconstitution prior to
administration according to methods well known or apparent to those skilled in the art.
Where antibodies have an IgG1 isotype, a chelator of copper, such as citrate (e.g. sodium
citrate) or EDTA or histidine, may be added to the pharmaceutical composition to reduce
the degree of copper-mediated degradation of antibodies of this isotype, see EP0612251.
Pharmaceutical compositions may also comprise a solubiliser such as arginine base, a
detergent/anti-aggregation agent such as polysorbate 80, and an inert gas such as nitrogen

to replace vial headspace oxygen.

Effective doses and treatment regimes for administering the antigen binding protein are
generally determined empirically and may be dependent on factors such as the age, weight
and health status of the patient and disease or disorder to be treated. Such factors are
within the purview of the attending physician. Guidance in selecting appropriate doses may
be found in e.g. Smith et al (1977) Antibodies in human diagnosis and therapy, Raven Press,

New York.

The dosage of antigen binding protein administered to a subject is generally between 1
ug/kg to 150 mg/kg, between 0.1 mg/kg and 100 mg/kg, between 0.5 mg/kg and 50 mg/kg,
between 1 and 25 mg/kg or between 1 and 10 mg/kg of the subject's body weight. For
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example, the dose may be 10 mg/kg, 30 mg/kg, or 60 mg/kg. The antigen binding protein
may be administered parenterally, for example subcutaneously, intravenously or

intramuscularly.

The SAP-depleting compound may be administered at a dose of between 0.1 mg/kg and 2
mg/kg, depending on its activity. The SAP-depleting compound may be administered as a
fixed dose, independent of a dose per subject weight ratio. The SAP-depleting compound
may be administered in one or more separate, simultaneous or sequential parenteral doses

of 100 mg or less, of 50 mg or less, 25 mg or less, or 10 mg or less.

If desired, the effective daily dose of a therapeutic composition may be administered as
two, three, four, five, six or more sub-doses administered separately at appropriate intervals

throughout the day, optionally, in unit dosage forms.

The antigen binding protein may be administered in a single large dose or in smaller

repeated doses.

The administration of a dose may be by slow continuous infusion over a period of from 2 to
24 hours, such as from 2 to 12 hours, or from 2 to 6 hours. This may result in reduced toxic

side effects.

The administration of a dose may be repeated one or more times as necessary, for example,
three times daily, once every day, once every 2 days, once a week, once a fortnight, once a
month, once every 3 months, once every 6 months, or once every 12 months. The antigen
binding proteins may be administered by maintenance therapy, for example once a week
for a period of 6 months or more. The antigen binding proteins may be administered by
intermittent therapy, for example for a period of 3 to 6 months and then no dose for 3to 6
months, followed by administration of antigen binding proteins again for 3 to 6 months, and

so onin a cycle.

For example, the dose may be administered subcutaneously, once every 14 or 28 days in the

form of multiple sub-doses on each day of administration.

The antigen binding protein may be administered to the subject in such a way as to target
therapy to a particular site. For example, the antigen binding protein may be injected locally
into a circumscribed local amyloid mass in the tissues, or infused into the blood supply to an

amyloidotic organ.
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in the tissues the sequential administration of an anti-SAP antigen binding protein enables

the localisation and specific binding to the amyloid deposits to promote their rapid and
10 extensive regression. Suitably, the anti-SAP antigen binding protein may be administered 1,
2,3,4,5,6,7,8,9, 10, 12, 15, 20 or 25 or more days after starting the treatment(s) with the

SAP depleting compound.

The sequential administration may involve two or more sequential treatments with SAP
depleting compound followed by two or more sequential treatments with the anti-SAP

15  antigen binding protein.

The sequential administration may involve one treatment with SAP depleting compound
followed by one sequential treatment with the anti-SAP antigen binding protein, which is

then repeated one or more times.

The sequential/subsequent dose may be an amount that is more than the initial/previous

20 dose or less than the initial/previous dose.

The administration of an initial dose of SAP-depleting compound protein may be followed
by the administration of one or more sequential (e.g. subsequent) doses of SAP depleting
compound and/or the anti-SAP antigen binding protein, and wherein said one or more
sequential doses may be in an amount that is approximately the same or less than the initial

25 dose.

After initial depletion of circulating SAP, the administration of further doses of SAP depleting
compound and the first dose of anti-SAP antigen binding protein may be followed by the
administration of one or more sequential (e.g. subsequent) doses, and wherein at least one

of the subsequent doses is in an amount that is more than the initial dose.
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Accordingly, the administration may use a pre-determined or routine schedule for
administration, thereby resulting in a predetermined designated period of time between
dose administrations. The schedule may encompass periods of time which are identical or
which differ in length, as long as the schedule is predetermined. Any particular combination
5 would be covered by the schedule as long as it is determined ahead of time that the

appropriate schedule involves administration on a certain day.

The pharmaceutical composition may comprise a kit of parts of the antigen binding protein
together with other medicaments, optionally with instructions for use. For convenience, the

kit may comprise the reagents in predetermined amounts with instructions for use.

10  The terms “individual”, “subject” and “patient” are used herein interchangeably. The subject

may be a primate (e.g. a marmoset or monkey). The subject is typically a human.

Treatment can be therapeutic, prophylactic or preventative. The subject will be one who is
in need thereof. Those in need of treatment may include individuals already suffering from a

particular medical disease in addition to those who may develop the disease in the future.

15  Thus, the SAP depleting compound followed by the SAP antigen binding protein described
herein can be used for prophylactic or preventative treatment. In this case, the sequential
treatments described herein are administered to an individual in order to prevent or delay
the onset of one or more aspects or symptoms of the disease. The subject can be
asymptomatic or may have a genetic predisposition to the disease, as amyloid deposits are

20  known to be present in the tissues and to accumulate for periods of time before they cause
sufficient damage to produce clinical symptoms. Such sub-clinical amyloid deposition can
be detected by histological examination of tissue biopsies or by non-invasive imaging
procedures, including radiolabelled SAP scintigraphy, echocardiography and cardiac
magnetic resonance imaging. After first depleting circulating SAP, a prophylactically

25  effective amount of the antigen binding protein is administered to such an individual. A
prophylactically effective amount is an amount which prevents or delays the onset of one or

more aspects or symptoms of a disease described herein.

The antigen binding protein described herein may also be used in methods of therapy. The
term "therapy" encompasses alleviation, reduction, or prevention of at least one aspect or

30 symptom of a disease. For example, the antigen binding protein described herein may be
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used to ameliorate or reduce one or more aspects or symptoms of a disease described

herein.

The antigen binding protein described herein is used in an effective amount for therapeutic,
prophylactic or preventative treatment. A therapeutically effective amount of the antigen
5 binding protein described herein is an amount effective to ameliorate or reduce one or
more aspects or symptoms of the disease. The antigen binding protein described herein

may also be used to treat, prevent, or cure the disease described herein.

The antigen binding protein described herein can have a generally beneficial effect on the

subject's health, for example it can increase the subject's expected longevity.

10 The antigen binding protein described herein need not affect a complete cure, or eradicate
every symptom or manifestation of the disease to constitute a viable therapeutic treatment.
As is recognised in the pertinent field, drugs employed as therapeutic agents may reduce
the severity of a given disease state, but need not abolish every manifestation of the disease
to be regarded as useful therapeutic agents. Similarly, a prophylactically administered
15 treatment need not be completely effective in preventing the onset of a disease in order to
constitute a viable prophylactic agent. Simply reducing the impact of a disease (for example,
by reducing the number or severity of its symptoms, or by increasing the effectiveness of
another treatment, or by producing another beneficial effect), or reducing the likelihood
that the disease will occur (for example by delaying the onset of the disease) or worsen in a

20  subject, is sufficient.

Antigen binding proteins described herein may be used in treating or preventing a disease

associated with amyloid deposition i.e. amyloidosis.

“Amyloidosis” is any disease characterized by the extracellular accumulation of amyloid in

various organs and tissues of the body.

25  The term "amyloid” refers to extracellular deposits in the tissues of insoluble protein fibres
composed of fibrils with characteristic ultrastructural morphology, a cross-B sheet core
structure and the pathognomonic histochemical tinctorial property of binding Congo red
dye from alkaline alcoholic solution and then giving red-green dichroism when viewed
microscopically in strong cross polarised light. About 25 different unrelated proteins are

30 known to form amyloid fibrils which deposit in human tissues and share all these typical
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properties. Amyloid deposits in the brain substance, cerebral amyloid, differ somewhat from
amyloid deposits elsewhere in the body in that they are always focal and microscopic in size,

and are commonly referred to as amyloid plaques.

Amyloidosis, that is disease directly caused by deposition of amyloid in the tissues,
comprises both local amyloidosis, in which the deposits are confined to one anatomical
region and/or one tissue or organ system, and systemic amyloidosis in which the deposits
can occur in any organ or tissue in the body, including blood vessels and connective tissues.
The cause of amyloidosis can be either acquired or hereditary. Acquired amyloidosis arises
as a complication of a preceding medical condition, which can itself be either acquired or
hereditary. Thus reactive systemic amyloidosis, known as amyloid A protein (AA) type is a
complication of chronic active inflammatory diseases such as rheumatoid arthritis, juvenile
rheumatoid arthritis, Crohn’s disease, chronic infections and chronic sepsis, and of
hereditary periodic fever syndromes such as familial Mediterranean fever, Muckle-Wells
syndrome and CINCA syndrome. Dialysis related amyloidosis is caused by accumulation of
B2-microglobulin as a result of end stage renal failure. Monoclonal immunoglobulin light
chain (AL) amyloidosis is a complication of multiple myeloma or otherwise benign
monoclonal gammopathy (monoclonal gammopathy of uncertain significance, MGUS).
Acquired amyloidosis of transthyretin type can occur without any preceding illness and is
merely a complication of old age. Hereditary amyloidosis is caused by mutations in the
genes for various proteins which encode expression of variant proteins having an increased
propensity to form amyloid fibrils, and includes disease caused by transthyretin,
apolipoprotein Al, gelsolin, lysozyme, cystatin C and amyloid B-protein. Comprehensive
descriptions of all the different forms of amyloidosis and the proteins involved are available
in textbooks and the scientific literature (Pepys, M.B. (2006) Annu. Rev. Med., 57: 223-241;
Pepys and Hawkins (2003) Amyloidosis. Oxford Textbook of Medicine, 4™ Ed., Vol. 2, Oxford
University Press, Oxford, pp. 162-173; Pepys and Hawkins (2001) Amyloidosis. Samter’s
Immunologic Diseases, Sixth Ed., Vol. 1, Lippincott Williams & Williams, Philadelphia, pp.
401-412).

Local amyloid deposition, confined to one organ or tissue, can be clinically silent or can
cause serious tissue damage and disease. For example, cerebral amyloid angiopathy in

which the vascular amyloid deposits are composed of AB protein, is usually a sporadic
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condition associated with the presence of amyloid deposits in the tissues, with antigen

10  binding proteins as disclosed herein.

Many forms of transmissible spongiform encephalopathy (prion diseases) are associated
with amyloid deposits in the brain, and the present invention therefore relates to all these
conditions, including variant Creutzfeldt-Jakob disease in humans, Creutzfeldt-Jakob disease
itself, kuru and the various other forms of human prion disease, and also bovine spongiform
15 encephalopathy, chronic wasting disease of mule-deer and elk, and transmissible

encephalopathy of mink.

Diagnostic methods of use

The antigen binding proteins described herein may be used to detect SAP in a biological
20  sample in vitro or in vivo for diagnostic purposes. For example, the anti-SAP antigen binding
proteins can be used to detect SAP in serum or in associated with amyloid e.g. amyloid
plaques. The amyloid may have been first removed (for example a biopsy) from a human or
animal body. Conventional immunoassays may be employed, including ELISA, Western blot,

immunohistochemistry, or immunoprecipitation.

25  The antigen binding proteins may be provided in a diagnostic kit comprising one or more
antigen binding proteins, a detectable label, and instructions for use of the kit. For
convenience, the kit may comprise the reagents in predetermined amounts with

instructions for use.
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EXAMPLES

Example 1 - Sequencing of Hybridoma Variable domains: SAP-E and SAP-K

SAP-E and SAP-K are from two groups of anti-SAP monoclonals, each group having been
tested separately for their binding to human SAP in vitro. SAP-E and SAP-K showed the
strongest binding to SAP, within their groups, and were compared with each other in

different assays.

The first group of antibodies comprised antibodies from 7 hybridomas generated in a single
conventional immunization with purified human SAP (SEQ ID NO:43 shown below) (details
of method for purifying human SAP are given in Hawkins et al. (1991) Clin. Exp. Immunol.
84, 308-316) and fusion protocol and are designated SAP-A to SAP-G. Two of these
antibodies, SAP-E and SAP-B, are IgG2a isotype while the others are all IgG1 isotype (see
Example 13, Table 11).

The second group of antibodies comprised 6 different IgG2a monoclonals (SAP-H to SAP-M)
derived by standard techniques from immunization with purified human SAP (SEQ ID NO:43
shown below) (Hawkins et al. {1991) Clin. Exp. Immunol. 84, 308-316) and a conventional

fusion to produce hybridomas which were cloned by routine methods.

homo sapiens SAP mature amino acid sequence (SEQ ID NO:43)

HTDLSGKVFVFPRESVTDHVNLITPLEKPLONFTLCFRAYSDLSRAYSLFSYNTQGRDNELLVYKERVGEYS
LYIGRHKVTSKVIEKFPAPVHICVSWESSSGIAEFWINGTPLVKKGLRQGYFVEAQPKIVLGQEQDSYGGK
FDRSQSFVGEIGDLYMWDSVLPPENILSAYQGTPLPANILDWQALNYEIRGYVIIKPLVWYV

For comparison purposes, the mouse SAP sequence, which has a 69.4% identity with human

SAP, is given below.

mus musculus SAP mature protein (SEQ ID NO:44)

QTDLKRKVFVFPRESETDHVKLIPHLEKPLOQNFTLCFRTYSDLSRSQSLFSYSVKGRDNELLIYKEKVGEYSLY
IGOSKVTVRGMEEYLSPVHLCTTWESSSGIVEFWVNGKPWVKKSLQREYTVKAPPSIVLGQEQDNYGG
GFQRSQSFVGEFSDLYMWDYVLTPQODILFVYRDSPVNPNILNWQALNYEINGYVVIRPRVW
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Total RNA was extracted from hybridoma cell pellets of approximately 10° cells using the
RNeasy kit from Qiagen (#74106). AccessQuick RT-PCR System (A1702) was used to produce
cDNA of the variable heavy and light regions using degenerate primers specific for the
murine immunoglobulin gene leader sequences and murine 1gG2a/k constant regions. The
purified RT-PCR fragments were cloned using the TA cloning kit from Invitrogen (K2000-01).
A consensus sequence was obtained for each hybridoma by sequence alignment, and
alignment with known immunoglobulin variable sequences listed in KABAT (Sequences of
Proteins of Immunological Interest, 4th Ed., U.S. Department of Health and Human Services,
National Institutes of Health (1987)). The consensus sequences for SAP-E and SAP-K are

shown below.
SAP-E sequences

SAP-E CDRH1 (SEQ ID NO:1)

TYNMH

SAP-E CDRH2 (SEQ ID NO:2)

YIYPGDGNANYNQQFKG

SAP-E CDRH3 (SEQ ID NO:3)

GDFDYDGGYYFDS

SAP-E CDRL1 (SEQ ID NO:4)

RASENIYSYLA

SAP-E CDRL2 (SEQ ID NO:5)

NAKTLAE

SAP-E CDRL3 (SEQ ID NO:6)

QHHYGAPLT
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SAP-E V amino acid sequence (SEQ ID NO:7) with CDRs underlined

QASLQQSGTELVRSGASVKMSCKASGFTFATYNMHWIKQTPGQGLEWIGYIYPGDGNANYNQQFKGK

ATLTADTSSNTAYMQISSLTSEDSAVYFCARGDFDYDGGYYFDSWGQGTTLTVSS

SAP-E V; DNA sequence (SEQ ID NO:8)

CAGGCTTCTCTACAGCAGTCTGGGACTGAGCTGGTGAGGTCTGGGGCCTCAGTGAAGATGTCCTGC
AAGGCTTCTGGCTTCACATTTGCCACTTACAATATGCACTGGATTAAGCAGACACCCGGACAGGGCC
TGGAATGGATTGGGTATATTTATCCTGGAGATGGTAATGCTAACTACAATCAGCAGTTCAAGGGCAA
GGCCACATTGACTGCAGACACATCCTCCAACACAGCCTACATGCAGATCAGCAGCCTGACATCTGAA
GACTCTGCGGTCTATTTCTGTGCAAGAGGGGACTTTGATTACGACGGAGGGTACTACTTTGACTCCT
GGGGCCAGGGCACCACTCTCACAGTCTCCTCA

SAP-E V| amino acid sequence {SEQ ID NO:9) with CDRs underlined

DIQMTQSPASLSASVGETVTITCRASENIYSYLAWYQQKQGRSPQLLVHNAKTLAEGVPSRVSGSGSGTH
FSLKINGLQPEDFGNYYCQHHYGAPLTFGAGTKLELK

SAP-E V| DNA sequence (SEQ ID NO:10)

GACATCCAGATGACTCAGTCTCCAGCCTCCCTATCTGCATCTGTGGGAGAAACTGTCACCATCACATG
TCGAGCAAGTGAGAATATTTACAGTTATTTAGCATGGTATCAGCAGAAACAGGGAAGATCCCCTCAG
CTCCTGGTCCATAATGCAAAAACCTTAGCAGAAGGTGTGCCATCAAGGGTCAGTGGCAGTGGATCA
GGCACACACTTTTCTCTGAAGATCAACGGCCTGCAGCCTGAAGATTTTGGGAATTATTACTGTCAAC
ATCATTATGGTGCTCCGCTCACGTTCGGTGCTGGGACCAAGCTGGAACTGAAA

SAP-K sequences

SAP-K CDRH1 (SEQ ID NO:11)

SYWMH

SAP-K CDRH2 (SEQ ID NO:12)

MIHPNSVNTNYNEKFKS
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SAP-K CDRH3 (SEQ ID NO:13)

RNDYYWYFDV

SAP-K CDRL1 (SEQ ID NO:14)

KASQNVNSNVA

SAP-K CDRL2 (SEQ ID NO:15)

SASYRYS

SAP-K CDRL3 (SEQ ID NO:16)

QQCNNYPFT

SAP-K Vi amino acid sequence (SEQ ID NO:17) with CDRs underlined

QVQLQQPGAELIKPGASVKLSCKASGYTFTSYWMHWVKQRPGQGLEWIGMIHPNSVYNTNYNEKFKSK

ATLTVDKSSSTAYMQLNSLTSEDSAVYYCARRNDYYWYFDVWGTGTTVTVSS

SAP-K V; DNA sequence (SEQ ID NO:18)

CAGGTCCAACTGCAGCAGCCTGGGGCTGAGCTGATAAAGCCTGGGGCTTCAGTGAAGTTGTCCTGC
AAGGCTTCTGGCTACACTTTCACCAGCTACTGGATGCACTGGGTGAAGCAGAGGCCTGGACAAGGC
CTTGAGTGGATTGGAATGATTCATCCTAATAGTGTTAATACTAACTACAATGAGAAGTTCAAGAGTA
AGGCCACACTGACTGTAGACAAATCCTCCAGCACAGCCTACATGCAACTCAACAGCCTGACATCTGA
GGACTCTGCGGTCTATTACTGTGCAAGACGGAATGATTACTACTGGTACTTCGATGTCTGGGGCACA
GGGACCACGGTCACCGTCTCCTCA

SAP-K V, amino acid sequence (SEQ ID NO:19) with CDRs underlined

DIVMTQSQKFMSTSVGDRVSVTCKASONVNSNVAWYQQKPGQSPKALIYSASYRYSGVPDRFTGSGSG

TDFTLTITNVQSEDLAEYFCQQCNNYPFTFGSGTKLEIK

SAP-K V, DNA sequence (SEQ ID NO:20)

GACATTGTGATGACCCAGTCTCAAAAATTCATGTCCACATCAGTAGGAGACAGGGTCAGCGTCACCT
GCAAGGCCAGTCAGAATGTGAATTCTAATGTAGCCTGGTATCAACAGAAACCAGGGCAATCTCCTAA
AGCACTGATTTACTCGGCTTCCTACCGGTACAGTGGAGTCCCTGATCGCTTCACAGGCAGTGGATCT
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Example 2: Construction of chimeric antibodies

Chimeric antibodies, comprising parent murine variable domains grafted onto human
5 1gG1/x wild-type constant regions were constructed by PCR cloning for SAP-E and SAP-K.
Based on the consensus sequence, primers to amplify the murine variable domains were
designed, incorporating restriction sites required to facilitate cloning into mammalian
expression vectors. Through introduction of the restriction site in FR4 (Framework Region 4

(V-region sequence following CDR3 and preceding first constant domain)) the Vy amino acid

10  sequence in SAP-E was changed from TTLTVSS as shown in SEQ ID NO:7 to TLVTVSS and the
Vy amino acid sequence in SAP-K was changed from TTVTVSS as shown in SEQ ID NO:17 to
TLVTVSS. In the SAP-K variable light chain an internal EcoRlI site was present in CDRL1 and
mutagenesis primers were designed to remove this undesired internal EcoRl site by

changing one base pair — this did not change the amino acid sequence.

15  The full length heavy and light chain protein sequences of the SAP-E chimeric antibody
(cSAP-E) are given in SEQ ID NO:21 and SEQ ID NO:22 respectively. The full length heavy and
light chain protein sequences of the SAP-K chimeric antibody (cSAP-K) are given in SEQ ID
NO:23 and SEQ ID NO:24 respectively.

SAP-E VH chimera nucleotide sequence (SEQ ID NO:45)

20 CAGGCTTCTCTACAGCAGTCTGGGACTGAGCTGGTGAGGTCTGGGGCCTCAGTGAAGATGTCCTGC
AAGGCTTCTGGCTTCACATTTGCCACTTACAATATGCACTGGATTAAGCAGACACCCGGACAGGGCC
TGGAATGGATTGGGTATATTTATCCTGGAGATGGTAATGCTAACTACAATCAGCAGTTCAAGGGCAA
GGCCACATTGACTGCAGACACATCCTCCAACACAGCCTACATGCAGATCAGCAGCCTGACATCTGAA
GACTCTGCGGTCTATTTCTGTGCAAGAGGGGACTTTGATTACGACGGAGGGTACTACTTTGACTCCT

25 GGGGCCAGGGCACACTAGTGACCGTGTCCAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGG
CCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGLCCGLCCTGGGLTGCCTGGTGAAGGACTACTTCC
CCGAACCGGTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCCCCGCCG
TGCTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCAGCAGCLCTGGGL
ACCCAGACCTACATCTGTAACGTGAACCACAAGCCCAGCAACACCAAGGTGGACAAGAAGGTGGAG
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AGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACCTACCGGGTGGTGTCC
5 GTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACAAG

GCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTG
TACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAG
GGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAA
GACCACCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAG

10 AGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTAC
ACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAG

SAP-E VH chimera amino acid sequence (SEQ ID NO:21)

QASLQQSGTELVRSGASVKMSCKASGFTFATYNMHWIKQTPGQGLEWIGYIYPGDGNANYNQQFKGK
ATLTADTSSNTAYMQISSLTSEDSAVYFCARGDFDYDGGYYFDSWGQGTLVTVSSASTKGPSVFPLAPSS

15  KSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVN
HKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVK
FNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

20  SAP-E VL chimera nucleotide sequence (SEQ ID NO:46)

GACATCCAGATGACTCAGTCTCCAGCCTCCCTATCTGCATCTGTGGGAGAAACTGTCACCATCACATG
TCGAGCAAGTGAGAATATTTACAGTTATTTAGCATGGTATCAGCAGAAACAGGGAAGATCCCCTCAG
CTCCTGGTCCATAATGCAAAAACCTTAGCAGAAGGTGTGCCATCAAGGGTCAGTGGCAGTGGATCA
GGCACACACTTTTCTCTGAAGATCAACGGCCTGCAGCCTGAAGATTTTGGGAATTATTACTGTCAAC
25  ATCATTATGGTGCTCCGCTCACGTTCGGTGCTGGGACCAAGCTGGAACTGAAACGTACGGTGGCCG
CCCCCAGCGTGTTCATCTTCCCCCCCAGCGATGAGCAGCTGAAGAGCGGCACCGCCAGCGTGGTGT
GTCTGCTGAACAACTTCTACCCCCGGGAGGCCAAGGTGCAGTGGAAGGTGGACAATGCCCTGCAGA
GCGGCAACAGCCAGGAGAGCGTGACCGAGCAGGACAGCAAGGACTCCACCTACAGCCTGAGCAGC
ACCCTGACCCTGAGCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGTGAGGTGACCCACCAG
30 GGCCTGTCCAGCCCCGTGACCAAGAGCTTCAACCGGGGCGAGTGC
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SAP-E VL chimera amino acid sequence (SEQ ID NO:22)

DIQMTQSPASLSASVGETVTITCRASENIYSYLAWYQQKQGRSPQLLVHNAKTLAEGVPSRVSGSGSGTH
FSLKINGLQPEDFGNYYCQHHYGAPLTFGAGTKLELKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYP
REAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNR
GEC

SAP-K VH chimera nucleotide sequence {SEQ ID NO:47)

CAGGTCCAACTGCAGCAGCCTGGGGCTGAGCTGATAAAGCCTGGGGCTTCAGTGAAGTTGTCCTGC
AAGGCTTCTGGCTACACTTTCACCAGCTACTGGATGCACTGGGTGAAGCAGAGGCCTGGACAAGGC
CTTGAGTGGATTGGAATGATTCATCCTAATAGTGTTAATACTAACTACAATGAGAAGTTCAAGAGTA
AGGCCACACTGACTGTAGACAAATCCTCCAGCACAGCCTACATGCAACTCAACAGCCTGACATCTGA
GGACTCTGCGGTCTATTACTGTGCAAGACGGAATGATTACTACTGGTACTTCGATGTCTGGGGCACA
GGGACACTAGTGACCGTGTCCAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCCCCCAGC
AGCAAGAGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCCCCGAACCG
GTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCCCCGLCCGTGCTGCAG
AGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGAC
CTACATCTGTAACGTGAACCACAAGCCCAGCAACACCAAGGTGGACAAGAAGGTGGAGCCCAAGA
GCTGTGACAAGACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTT
CCTGTTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTG
GTGGATGTGAGCCACGAGGACCCTGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCA
CAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGAC
CGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACAAGGCCCTGCC
TGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTACACCCT
GCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTA
CCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCC
CCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGAT
GGCAGCAGGGCAACGTGTTCAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGA
AGAGCCTGAGCCTGTCCCCTGGCAAG
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SAP-K VH chimera amino acid sequence (SEQ ID NO:23)

QVQLQQPGAELIKPGASVKLSCKASGYTFTSYWMHWVKQRPGQGLEWIGMIHPNSVNTNYNEKFKSK
ATLTVDKSSSTAYMQLNSLTSEDSAVYYCARRNDYYWYFDVWGTGTLVTVSSASTKGPSVFPLAPSSKST
SGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKP

5  SNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSR
WQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SAP-K VL chimera nucleotide sequence (SEQ ID NO:48)

10 GACATTGTGATGACCCAGTCTCAAAAATTCATGTCCACATCAGTAGGAGACAGGGTCAGCGTCACCT
GCAAGGCCAGTCAGAATGTGAACTCTAATGTAGCCTGGTATCAACAGAAACCAGGGCAATCTCCTA
AAGCACTGATTTACTCGGCTTCCTACCGGTACAGTGGAGTCCCTGATCGCTTCACAGGCAGTGGATC
TGGGACAGATTTCACTCTCACCATCACCAATGTGCAGTCTGAAGACTTGGCAGAGTATTTCTGTCAG
CAATGTAACAACTATCCATTCACGTTCGGCTCGGGGACAAAGTTGGAAATAAAACGTACGGTGGCC

15  GCCCCCAGCGTGTTCATCTTCCCCCCCAGCGATGAGCAGCTGAAGAGCGGCACCGCCAGCGTGGTG
TGTCTGCTGAACAACTTCTACCCCCGGGAGGCCAAGGTGCAGTGGAAGGTGGACAATGCCCTGCAG
AGCGGCAACAGCCAGGAGAGCGTGACCGAGCAGGACAGCAAGGACTCCACCTACAGCCTGAGCAG
CACCCTGACCCTGAGCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGTGAGGTGACCCACCA
GGGCCTGTCCAGCCCCGTGACCAAGAGCTTCAACCGGGGCGAGTGC

20  SAP-K VL chimera amino acid sequence (SEQ ID NO:24)

DIVMTQSQKFMSTSVGDRVSVTCKASONVNSNVAWYQQKPGQSPKALIYSASYRYSGVPDRFTGSGSG
TDFTLTITNVQSEDLAEYFCQQCNNYPFTFGSGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFY
PREAKVOQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFN
RGEC

25
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encodi ng the humani sed vari abl e heavy and variable |ight regions were
constructed de novo using a PCR-based strategy and overl appi ng

ol i gonuclwotzndew74sthe PCR product was cl oned WO PCT/EP2011/053038
2011/ 107480PCT/ EP2011/ 053038 into manmmual i an expressi on vectors contai ning

the human gamma 1 constant region and the human kappa constant region
respectﬁ&@@@@%@%ﬁ%-type Fc region. |GHV1-69 hunan variabl e
heavy chain germnine acceptor nucl eotide sequence (SEQ ID NO 49) 5

CAGGT W@HWMWWT GEORESTEDRHS,
CAAGGCT TCTGGAGGCACCT TCAGCAGETATGCTAT CAGCT GGGT GCGACA GGACAAGG

GCTTGAGDEBEAT GZRIAGCHBA TORTECOMA TOF T GERADAGRAKACTEACCOACABAAGTEGCABBSV ork
CAGAGT CACGATTACCGCGGACAAAT CCACGAGCACAGCCTACATGGAGCTGAGCAGCCTGAGATC
TGAGGACABYSISEGTGTATTACTGTGCGAGA 101 GHV1- 69 human vari abl e heavy chain
gernm ine acceptor am no acid sequence (SEQ ID NO 25)

Qv V@g@;@g@%@ FSSYAl SWRQAPGQGLEWMEAE | Pl FGTANYAQKFQGRV

Tl TADK CAR | GKV1- 39 human vari abl e heavy chain
gernl i ne acceptor nucl eotide sequence (SEQ I D 15NO 50)

GACAT CGARATIRAVGCALIh BLEGATKELD CCCT GT CT GCAT CTGTAGGAGACAGAGT CACCATCACT TG
CCGGGCAAGT CAGAGCATTAGCAGCTATTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAA
GCTCCTGATCTATGCTGCATCCAGT TTGCAAAGT GGGGT CCCAT CAAGGT TCAGT GGCAGT GGATCT
GGGACAGAT (ORSAEINE T OE A ACEHENSARATTRTGSARGTT ACTERETETERRAT 0

q'r
GAGITA ?%%l ] yari vy. chal n. gerad | Qr
am no %ggéseeq%eﬂéga%gQgﬁcg%'@)W%% %ag%/yldgnﬁtyqlr%?udmg %Rs?%ﬁmhe
DI QVIT QR sle SAPMEAR bl el k305 7 i3 NMNER@EEAREEY [ty AARSL WP YIRS

TLTI SSL@EDFATYYCQ@YeSTP gSJ I—Ill mhl;li gene ( SEQ I%tN%#ZG) AEYFQ—!\MSS
WO 1201 AKdlgHz 4 8DVPCIHWEGT Y V53 (SB IKNOn26)). ghrdirgtSBQrdsidiurdo8 8)e JMTREEETELEI K
SAP- E humani se(ii h av¥‘ chain V region variant HO nucl eoti de fseﬂmﬁnce

non- cod& u%sd‘ﬂ mltgght (e§@(53|r5g|Rbagq_)Ne5e replaced by the incoming CDR from the donor
CAG&T%&% GCAGT CTGGGEECTGAGGT GAAGAAGCCTGGGTCCTCGGTGAAGGTCTCCTG

CAA GGCACCTTCAGCACTTACAATATGCACTGGGT GCGACAGGCCCCTGGACAAGG
GCTTGAGT GGATGGGATATATTTATCCTGGAGATGGTAATGCTAACTACAATCAGCAGT TCAAGGEEC

AGAGT CACCATUMI(EOCEACAA AT E AEBABRACAGCICTHRGA TECAGENGA COAGDTRABATIOR ible
GAGGACACGGCCGTGTATTACT GTGCGAGAGGGGACT TTGATTACGA! GGGTACTACTTTGAC 10
TCCT GGHRPEA@IEARSEY GHTEIRICEPeT e CR Wap? Etrﬁlshﬁﬁr%eaf MugRe ORailvsIRg Fegi on

varjsanthQ QEENASK) g SRAUGRSR R05EP ARk TeRehd dRFE LEhALH has

additional back-mutations at residues 27 and 30. Constructs H2 and H3 were based on H1

with additional back-mutations at residues 2 (H2), and 48 and 67 (H3). Construct H4 was

based on H3 with additional back-mutations at residues 69, 73 and 91. See Table 3.

The sequences of the humanised variable heavy domains of HO, H1, H2, H3 and H4 are given
20 below (SEQ ID NO:27, SEQ ID NO:28 SEQ ID NO:29, SEQ ID NO:30 and SEQ ID NO:31

respectively).
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GACATCCAGATGACCCAGT CTCCATCCTCCCTGT CTGCATCTGTAGGAGACAGAGT CACCATCACTTG
CCGAGCAAGT GAGAATATTTACAGT TATTTAGCATGGTATCAGCAGAAACCAGGGAAAGCCCCTAA 15
GCTCCTGATMODAIAADGEBAAAAACCT TAGCAGAAGGGGT CCCAT CAAGGT TCAGT BCLABIGEATINIS

GGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCAACTTACTACTGTCAACA
SAP- E hurmani sed heavy

TCATTATGGT GCTCCGCT CAl
chai n \Vablggi:aHmmany

NO. 53)

ACCOOO

Plé

I\f‘f"l’T("I’f‘f‘l\f‘f"l’l\

GGCGGACCAAGCTGGAGAT
Ranind e variaptesenereteddon opt i ni sed)
20 CAGGIGCAGCTGGTGCAGAGCEECECCGAGGT GAAGAAACCCGEECAGCAGCGTGAAGGTGAGCT

( SEQ |

D

GCAA
GCCTGG
GCAGGGTGACCATCA
AGCGAGGATACCGCC
GACAGOTGGGCGACAG
SAP- E |hunmani sed

NO 27) QVQ V(S
NANYNQQFK G RVT

AT 7T\

CoFTeTOch

COGCCGACAAGAGCAC
Gl GCGCCA

heavy chain V r
GAEVKKPGSSVKVSCK
TADKSTSTAYM ELS

GIGACCGr

CANANCATCCACT
> =\ g

CcGa

Sl
Ght) O
2gl on vari a

ASGGTFSTYN
SLRSEDTAVYY

’:f:f"T“\_"\_"I CA(:(:(‘I‘

ACAA
LESA
BA&1l/ 1074
Nt HO am n
VIMItRIDSP(
CARG DFDYL

ARENGT T

' q
XL
GedthdwEiR2 ]
0 acid seqg
BOGL EVVGY Y

DGGYYFDSWEG

CCCNACCCOCOCCACE
(= \ S S S S S e

/Aigipal
s 5
ko408
uence
PGDG
GTLVTVSS

HaBneo

38
SH

QID

U

-S€
Optlm A=y Q\:J O

oGt

GCAAGC
PAGT GGATGAE

Jar V’ b“g%P
T@gégiTCGCCACCTA

CCTATATCTACCCCGH

vgign vara
TGAAGAAACCC
CAACATGCACT
CGACGGCAACG

X3 L1 el
INONt TatcT
GGCAGCAGCC

5GGT CAGGCA
CCAACTACAA

eotide—ses
5T GAAGGT GA(
GGCACCCGEH
CCAGCAGIT(

CT
LCAGG
LAAGG

GCCTE

GCAGGGHIASEATIDA

AGCGAGGATACCGCG
CAG

GACAGT
vari ant

regi or
ISGAEVKKPG

OAGCCGACAAGAGCAC
GTGTACTACTGCGCCA
GGCACACTAGTGACCEH
H1 am no acid se
SSVKVSCKASG FTFA

CAGCACCGCCT,
GGGGECGACTTC
TGTCCAGC SA
né@nce (SEQ
TYN M HWRQ

GACTACGACC
P- E hunani
| D NO 28)
APGOG | EVW

ACATGGAACT!

@\GCAGCCT(
BGCGGCTACTA
%Fd heavy

AGYl YPG DGY

QUQLV

RVTI TABRSISEQAM

hunanlsed heavy

optim ) (SE

CACEEIKAGCTGEWG

GCAAGBCTAGCGGGT]
PAGT GGATG3

HLSSLRSEDTAVYYC
chain V region
Q I D NG 55)
CAGAGCGGCGCCGAGS
TCACCTTCGCCACCTA|
GCTATATCTACCCCGH

ARG DFDYDGG
vari ant H2

TGAAGAAACCC
CAACATGCACT
CGACGGCAACG

hucl eot i dg

SGCAGCAGC]
SGGT CAGGCA
CCAACTACAA

Y3 FDSWEQGT

IWTVSS 158
sequence

T GAAGGT GA(
GGCACCCGE
CCAGCAGI TG

ANGG 10
\CTTC
chain V
A

NY
bAP- E
(codon

K

5CT
LCAGG
LAAGG 20

GCCT
GCAGCGHIASEAT A
AGCGAGGATACCGECC
GACAGGINEEBONCAG
regi on vari ant
QAQLVQSGAEVKKPG
DKSTSTAYM

CPCCGACAAGAGCAC
GTGTACTACTGCGCCA
GGCACACTAGTGACCEH
H2 am no acid se
SSVKVSCKASGFTFAT
ELSSLRSEDTAVYY(C

CAS§SCACCGCCT,
CCGECGACTTC
TGTCCAGC SAl
neénce SEQ
YN M HW/RQA
ARG DFDYDGG

GACTACGAC(
P- E humani
D NG 29

PGQGL EVWGY

ACATGGAACT!

YYFDSWGQGT

GAGCAGCCT(
BGCGGCTACTA
i?d heavy

| YPGDG NAN
LVTVSS WO

PAGG
\CTTC
chain V
A

IYNQQFK 25

RVTI TA
2011/ IQ{F %GB
|"€éot 1 de s

H3 nud [
NO:31)

™.

2011/ 053038 SA
equence (codon o

& numani s
ot i m sed)

73

91

a)

-

heavy d
SEQ I D NC

Rain V reg
) 56)

K

Y

Ion vari 4

T

F

don

nt

SAP-E Light chain humanisation

For the SAP-E mouse variable light chain sequence a human germ line acceptor framework

was selected (IGKV1-39, SEQ ID NO:32) which had 68% identity (including CDRs) with the

mouse SAP-E variable light chain sequence (SEQ ID No:9) together with the J-region kappa 2

minigene (Kabat: YTFGQGTKLEIK, SEQ ID NO:33)) based on sequence similarity. The first two

residues of the JK-2 minigene residues fall within the CDR3 region and were replaced by the

incoming CDR from the donor antibody.
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CAGGT GCAGCT GGT GCAGAGCGEECGCCGAGGT GAAGAAACCCGECAGCAGCGT GAAGGT GAGCT
GCAAGGCTAGCGGEGT TCACCT TCGCCACCTACAACAT GCACT GGGT CAGGCAGECACCCGECCAGS 5
GCCTGGAGMEGAI BABTIRAT AT CT ACCCCGECGACGECAACGCCAACT ACAACCABCAEPTEIANEIB3S
GCAGGGCCACCAT CACCGCCGACAAGAGCACCAGCACCGCCTACATGGAACT GAGCAGCCTGAGA

GCGAGGEATA

ACAGCT
vari ant

QUQLVQEA

Rl R kR

GTACTACT GCGCCAGGGEECGACTT

CTACGA

ACTACTTCG

ARG ACT AL GNEIGERTHRIRECOBAPLED #RIR S8 B aAMRHUEPR A% egi on

O R R P eBLBaR AR SDRs

RATI TARKSH STiYREH 5 e REEBT iMYor CHRRGEHEY BXdey idr BRIk VENSR dSABVE tuhsBatsed
heavy chain V region variant H4 nucl eoti de sequence (codon optlnlsed)

| D NO 51)has GAGCFETASITCET GSAER

s o

CCTTCGCCACCTACAACATGCACTGGGTCAGGCAGGCACCCGGCCAGG
"‘ATCTACCCCGGCGACGGECAACGCCAACTACAACCAGCAGI TCAAGG

GCAGGGCCACCCT GACCGCCGACACCAGCACCAGCACCGCCTACAT GGAACT GAGCAGCCTGAGGA
GCGAGGA NRGEGIEGES PAUTE CTrRetseh eaEtBaAS T TREATTACGAGAGCHECIATEAZGIYarCEe low

ACAGCT
region

TP S S0 el Bt

20SAP-E h

E0Rt YN,

31)

umani sed heavy chain V

QVQL VQSGAEVKKPGSSVKVSCKASGFTFATYNVHWRQAPGOGL EW GYI YPGDGNANYNQQOFKG
RATL TARESHeSFAuMrh 5 RS RREArARAAR PSR JeRSVERIBTLVTVSS SAP- E humani sed

light chain V region variant LO nucl eotide sequence (codon optim sed) (SEQ

=0\ VoY =

| D NO:
GACAT(
TGCAG]
AAGCT(
2011/ 1
AGCGE]
AGCAC]
i ght

Z

BGCCTCCGAG
BCTGATCTAC
07480PCT/
IACCGACTTC
ACTACGGCG
chain Vr

cAeseatoiemplate

AACATCTACAGCTACC
ABRIAWANMEACCCTCG
EP20117 053038

ACCCTGACCAT CAGCA
CCCCCCTGACCTTTGG
egion variant LQ

reasaocaca

aa# (Kabat)
GCCTGCAGCCO!

CCAGGGCACCA
anino acid

R R

sequence

GAN AT

hddse

P

framework
BCCACCTATTA

ICAAG SAP- E

SEQ 1D N

BCEEC WO
sequence
\CTGCC

hunani sg
D 34

DI QVITQ
TLTI SS

vari an
GACAT(
TGCA]

tnd:B4pucl

TGACC
HECCTCCGAG

R T S0eT
EQbIIPG sequence
CAGAGCCCCAGCTCAC

CATCTACAGCTACC

KLEI K SAP- E
codon opti
TGAGCGCCAGC
TGGCCTGGETA

SYWINAKT L
uneni seg

5TGGGCGACA
CAGCAGAAT

m sed) (SE

AEGVPSRFS(
| i ght chg
Q I D NO 54

GGGTGACCAT

AAE(]

SSGSGTDF 5

in V regi
)
TACC

[CCCC 1Q

AAGCT(
AGCGE]
AGCAC
i ght

CIQASEQORT

?iégngTC

chain Vr

AKCGCCAAGACCCTCG
ACCCTGACCATCAGCA|
CCCCCCTGACCTTTGG
egion variant L1

CEGAGGGCGTC
(BCCTGCAGCCCH
CCAGGGCACCA,
am no acid

CCTAGCAGGI
CAGGACT TC(

sequence

AACTGGAGAT

"YCTCTGGAA(
HOCACCTATT/
CAAG SAP-
(SEQ I D N(

E humani se

' GECH
\CTGCC

) 35)

DI QM Q

TLTI SS
vari an
GACAT(
TGCA
AAGCT(

2 RES 1D

tN@:3e6nucl
ICAGATGACC

BGCCTCCGAG
BCTGGT GCAG

T TCRASENI YS
Y CQHHYGAPL TFGQGT
eot i de sequence
CAGAGCCCCAGCTCAC
AACATCTACAGCTACC
AACGCCAAGACCCTCAH

VW CQORPTGK]
KLEI K SAP- E
codon opti
TEAGCGCCAGCH
TGGCCTGGTAC
CCGAGGGCGTC

L V_WW_V_W\

AEKLLIHNA
umani seg

5T GGGCGACA
CAGCAGAAG

T sed) (SE

CCTAGCAGGT!

M LAEGVPSRE

| i ght chg

GACCAT
ICCGGCAAGH

I D NO. 60)

SESGSGTDH
in V regi

"facc
'CCCC 20
Secce

DAseS A ST A e

AGCGGECACCGACT TCACCCTGACCATCAGCA
AGCACCACTACGGECGECCCCCCTGACCT TTGGECCAGGGCACCAAACTGGAGATCAAG

CCCTCCA

GAGGACT TCGCCACCTATT

cTeee

SAP- E

humani sed |light chain V region variant L2 am no acid sequence (SEQ ID
SAP-K Humanisation Strate

NO. 36)
DI QU

FTLTISSLQPEDFATYYCQHHYGAPLTFGKEWKLEIK

SAP-K Heavy

chain humanisation

For the SAP-K mouse variable heavy chain sequence a human germ line acceptor framework

was selected (IGHV1-69, SEQ ID NO:25) which had 65% identity (including CDRs) with the

mouse SAP-K variable heavy chain sequence (SEQ ID NO:17) together with the JH1 minigene

(Kabat: AEYFQHWGQGTLVTVSS (SEQ ID NO:26)). The first six residues of the JH1 minigene
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WO 2011/ 107480PCT/ EP2011/ 053038 SAP- E humani sed heavy chain Hl ful
nucl eoti de sequence (codon optimsed) (SEQ ID NO 61
CAGGT GCAGZD GHIIACABAGCGECGCCGAGGT GAAGAAACCCGGECAGCAGCGT GARGEERAGINS3038
GCAAGGCTAGCGGEGT TCACCT TCGCCACCTACAACAT GCACT GGGT CAGECAGGCACCCGGCCAGG 5
GCCTGGAGT. TgﬁFCIATATCTACCCCGECEA CTACAACCAGCAGI TCAA
CI)AGE{HW%&%%%E E%3EEXﬁﬁﬁé¥%&%&GﬁﬂKDEB@1d&C%i§g%%5%gg¢éﬁ?ﬂ&@ﬂﬁ@&ﬁ?ﬁ&&iﬁﬁ?@ﬁ&ﬁs onor
AGCGA GTACTACT GCCGCCAGGGEECGACT TCGACTACGACGECGEECTACTACTTC
GACA GGGCACACTAGT GACCGT GT CCAGCGCCAGCACCAAGGGECCCCAGCGTGI T
CCCCCT GECCCCCAGCAGCAAGAGCACCAGCGECGECACAGCCGCCCTGEECTGCCTGGTGAAGG 10
ACTACT BAROCCT SEQENSRAACAGOEENEECT FEACDASCOBPTT COADANIORTIble
CCCCECCEWGCTGCAGAGCAGCEECCTGWACAGCCTGAGCAGCEWGEWGACCEWGCCCA G
éﬁﬁ@9ﬂMféﬁ@W%M&%ﬁﬁéﬂ#ﬁiﬂkﬁ@&fdﬁﬁﬂgbhﬂ ¢sipg the

CCT GGGHReaEiIN

GGT )

PRty R M@%
GWGACCE@BEﬁﬁﬁﬂGﬁaﬁﬁmﬁﬁmG&G@G@Q&A&E@ﬂGﬁBGﬁﬁﬁﬁﬁAﬁGITQéAﬁaﬁﬁﬁﬁgﬁﬁﬁﬁﬁ_wnh
CGGCGTGGAGGT GCACAAT GCCAAGACCAAGCCCAGGGAGGAGCAGT ACAACAGCACCTACCGGG
TGGT GT GG @07 GhaBan GETO0ARCASSIATRGER R ACTERNATGAGHACAAGPERAAGGTHIT with
GGGCCAGCCCAGAGAGC

COCACOROTACACERSOE AR APA GAGETACEAA

BeAGGTGTCCCTGACCTGCCT 20

GGI GAAGGEGECT TCTACCCCAGCGACAT CGCCGT GGAGT GGGAGAGCAACGGCCAGCCCGAGAACA
ACTACAABRGEATEREECE BT CumetischemEbiaiengcioraiTee 8P AAGCAACE HEATEGIVeNn

ATCCT AR LrER A eI ENAG SAeR IR SR chain v

full
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oT OoArT
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GACATCCAGATGACCCAGT CTCCATCCTCCCTGT CTGCATCTGTAGGAGACAGAGT CACCATCACT TG
CAAGGCCAGT CAGAATGTGAACTCTAATGTAGCCT GGTATCAGCAGAAACCAGGGAAAGCCCCTAA 5

GCTCCTGATCTATTCGGCT TCCTACCGGTACAGT
GGGACAGATTTCACT CTCACCATCAGCAGI CTGCAA

CCCATCAAGGTTCAGTGGCAGTGGATCT
GAAGATTTTGCAACTTACTACTGI CAGCA

ATGTAACAACTATCCATTCACGT TTGGCCAGGGGACCAAGCTGGAGATCAAA SAP- K humani sed heavy
chain V region variant HO nucl eoti de sequence (codon optimsed) (SEQ IS

NO: 67)



10 CAGGTGCAGCTGGT GCAGAGCGECGCCGAAGT GAAGAAGCCCGECAGCAGCGT GAAAGT GAGCT
GCAAGGCCAGCGECGGAACCT TCAGCAGCTACT GGAT GCACT GGGT GAGGCAGGECACCCGECCAG
GCCCT GGAGVAGATIAGEBAT GAT CCACCCCAACAGCGT GAACACCAACT ACAACGRGAABTITALK838
AGCAGAGT GACCAT CACCGCCGACAAGAGCACCAGCACCGCCTATATGGAGCTGAGCTCTCTGAGG
AGCGACBATACCGCCGT GIACTACTGCGCCAGGAGGAACGACTACTACTGGTACTTCGACGTCTGG 15

FidA S OdSPE,

HO am no aci d sequence (SEQ I D NO 37)
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mAA I\f'Y"f'Y'Y"‘I' f"l\f"f"'l"l'f"l\f"f“l\f“wf'"l"l_\\ MAT%{:‘I"‘Y‘Y“T CACCCN f‘f‘f‘Amr‘,Cl_\\G.
GOOCT G&RaskastT (feceptorfiemplste ~\\BatkosTGaad) CT ACAABIma A GTT & ENal
AGCAGA GCCACCCTGACCGTGGACAAGAGCAMr ; CTCT
AGCGAGGAT ACCCCCHGhAGMe T GCGCCA| CI’%\A qu}:'%cm'g@@
GGCCAGGGCACACTA CCAGC A (Kab ni back-heavy fedheworK rlegh@éhcear
H3 am|no acid spquence (SEQ | D NO 40) ]
QVQL VQSGAEVKKPGSSVKVSCKASGYTFTSYWVHW/RQAPGRHUttIaRY HPNSVNTNYNEKFKS 25
RATLTV DKSTSTAYI\/ELSSL RSEDTAVYYCARRN DYYW(FDJV\GQGTLVT\ SS WO
2011/ 1n A80PCET P20/ ru-f\nf\n = K hUIIuIIi o€ gIIL bllai T ‘VI I C\;I Ul vail I
LO nuc‘i(t.’-e{§ geIB Se E%g)o ﬁg\pf‘ﬁﬁ sed) SE gON'E NO|i71 | T

NO:41) NO:32)

L1 (SEQ ID | LO 46 1 L A

NO:42)

15

Construction of humanised antibody vectors

The humanised variable region DNA sequences were sequence optimised. DNA fragments

encoding the humanised variable heavy and variable light regions were constructed de novo

using a PCR-based strategy and overlapping oligonucleotides. The PCR product was cloned
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ni sed

AEtiH cohir i 4 oaRid Q"‘s‘tr%%A G%Aﬁ%f( GAFARE CORS (i (‘%ﬁ)e 5( SEQ
GGT GCAGAGCGECGOCGAAGT C S AGER O CRARGT GAGCT
GCAAGCOGEASCEETTAGAGETIOT (EROGAGET ACEGRATERAGT.

ce (codon optimsed) (SEQ
GCCCGGCAGCAGCGT GAAAGTGAGCT

i ant

nt



GACAT CCAGATGACCCAGAGCCCCTCTTCACT GAGCGCTAGCGT GGGECGACAGEGT GACCATCACC
TGCAAGGCCAGCCAGAACGT GAACAGCAACGT GGCCT GGT ACCAGCAGAAGCCCGECAAAGCLCCC 5
CAAGCT CCMEA RATIAQABCGCCAGCT ACAGAT ATAGCGGECGT GCCTAGCAGGT T TAGLEBIAGOLIB38
AAGCGGGACCGAT TTCACCCT GACCAT CAGCAGCCT GCAGCCCGAGGACT TCGCCACT TACTACTGC
CAGCAGI GCAACAACT ACCCCTTCACCT TCGECCAGSECACCAAGCTGGAGATCAAG SAP- K humanl sed
li ght dRAANMREEN BFPTESRIAMaYRCIrEranie RYedEr AUE R g8REe § SEsiambregipagyd t

PTUT) SAEPETR RN AR FECEETRCET R SHET K HUsRs ool Tgnt chal n V. 1 egi on

vari ant L1 nucl eoti de sequence (codon opt| m sed) (SEQ I D NO 72)
GACAT CQAEMT-GAGOGABAGCASE NETVCAGTG ACECTIPRBOCATDACKIGDE SE

TGCAAGGCCAGCCAGAACGT GAACAGCAACGT GGCCT GGT ACCAGCAGAAGCCCGGCAAAGCCCC 15
CAAGGOBE: 4R CTACAGCGCCAGCTACAGAT AT AGCGGCGT GOCT AGCAGGT T TAGCGGCAGCGG
AAGCGGGACCGATTTCACCCT GACCAT CAGCAGCCT GCAGCCCGAGGACTTCGCCACTTACTACTGC
CAGEAGIARAGRACTACERET A CAECEH A TCANETPRMBAALECTCEAFATIEAABCRARGH  Cherni sed
light chain V region variant L1 am no acid sequence (SEQ I D NO 42)

DI QVIT @P@&MV@MGM@HWW@W@G@SW 20

DFTLTI SSL G(ﬁl’ SAP- K H3 heavy chain
nucl eot® é‘@&ﬁ@ﬁ&@é% ﬁﬁﬁT%T Té@%ﬁﬂ@ﬁécﬁﬁcwg@)mCACAGAAGT CCAGGG
A ’ J A — ~ X A P

A e' 1
GGCCT Wﬁ@%ﬁ@@&fm GAACACCAACT ACAACGAGAAGT TCAAG 25
AGCAGAGCCACCCT GACCGT GGACAAGAGCACCAGCACCGCCTATATGGAGCTGAGCTCTCTGAGG
| CGACGTCT GG

2011/ 1 CT/ EP2011/ 0538
COCA GCACCAGOGGOGGCACAGCOGCOCT GAGCT GCCT GGTGAAGGACTACTTCOCC
GAACCGGT GACCGT GTCCT GGAACAGOGGAGOOCT GACCAGOGGOGT GCACACCT TCCCOGCOGTG

CT GCAGADCANCGGAEY & RSSO T A CCAES N GBS VAATDETE BOEGIRECTACESAAEGRY
CCAGACCTACATCTGTAACGT GAACCACAAGCCCAGCAACACCAAGGT GGACAAGAAGGTGGAGCC 5
CAAGAGC T KR A A S ARREP TN EABCCT GCOCT GCCCCCGAGCT GCT GGGAGGCCCCAG
CGTGTTCUGTTCCCCCCCMGCUMGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGT

GTGGTG%@@NE@TW AN
GGT GCA

TGCIBGAWFGCACCAGGATTGGCT GAACGGCAAGGAGTACAAGT GTAAGGTGTCCAACAAGG 10
CCCTGCCTGCCCCTATCGAGAAAACCAT CAGCAAGGECCAAGGEECCAGCCCAGAGAGCCCCAGGT GT

O A o T

CCACCCHICHENAG TGRS CAEANC AT T TTANATICECT ACU E S A ANCGHAAAGRRCEFAA
CAGATGBCAGCAGGGCAACGT GT TCAGCT GCTCCGT GATGCACGAGGCCCTGCACAATCACTACAC 15

CCAGAAGICCTGATIARTGLTCORTEACAAT: SMAKT Gleda i CAdCMBGREENAG TEHUAGTEGARET aci d
sequence_( SEQ | GAEVKKPGSSVKVSCKASGYTFTSYWM HW/ROQAPGOG L
T O R AT T e G ARG O A S A AR T E ShA N s FA] O CAACR

Y& WB@ TKG PSVFPLAPSSKS
TSGGTAA VSVWNSGAL TSGVHTFPAVLQSSG LYSLSSWTVPSSSLGTQTYI CNVN H K
20 PSNTKVDKKVEPKSCDKTHTCPPCPAPELLGG PSVF LF PP KP KDTLM I SRTP EVTCVVVDVSH

| EKTI %ﬁgﬁp RE

PQVYTL RESRBEL TKNQVSL TCLVKGFYPSDI AVEVESNGQPENNYKT TPPVL DSDGSFFL YSKL TVDKSR
WOQGNVFSCSVM H EALH N HYTQKSLSLSPG K SAP- K humani sed LO |ight chain

nucl eotp|deTESNISIBASYEORYMMCRIEASHSTEWN Y QBIKRGK P IQYAASSIESGVPSRFSGSGSGTDF

GACATCCAGATGACCCAGAGCCCCTCTTCACT GAGCGCT AGCGT GGGCGACAGEGT GACCATCACC
TLTISSLQPEDFATYYCQQSYSTP

25  JH1 minigene (SEQ ID NO:26)

AEYFQHWGQGTLVTVSS
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TGCAAGGCCAGCCAGAACGT GAACAGCAACGT GECCT GGTACCAGCAGAAGCCCGGECAAAGCCCC
CAAGCT CCTGATCTACAGCGCCAGCTACAGATATAGCGECGT GCCTAGCAGGT TTAGCGECAGCGS
AAGCCGGAGERANTTTIOABCCT GACCAT CAGCAGCCT GCAGCCCGAGGACT TCGCCACT/EACIAGT 3863
CAGCAGTI GCAACAACTACCCCT TCACCT TCGGECCAGGGECACCAAGCT GGAGATCAAGCGTACGGTG 30
GCCGCCCCCAGCGT GT TCAT TCCCCCCCAGCGATGAGCAGCT GAAGAGCGGECACCGCCAGCGTG WO

GTGTGTUGCTGAACAAUTUACCCCCGGEAGGCCAA&BTGCAGT&EAA&BT&EA%ATGCCUG
CAGAGZ%&@?\@‘EQAGGAGA&GT GACCGAGCAGGACAGCAAGGACTCCACCTACAGCCTGAG
CAGCACCCTGACCCT GAGCAAGGCCGACTACGAGAAGCACAAGGT GTACGCCTGTGAGGT GACCCA
CCAGGGCCTGTCCAGCCCCGTGACCAAGAGCTTCAACCGGGGCGAGTGC 5SAP- K humani sed LO |i ght
chain & hu, : v S\ n‘}z;izho nucleotide sequence non-codon

DI QMTQSP. L .ﬂ.‘n f® SQ\IVNSNVAW(@(PGKAPKLLI YSASYRYSGVPSRFSGSGSGID
FTLTI SSteH PGP NN PFTFGQGTKLEI KRTVAAPSVFI FPPSDEQLKSGTASVVCLLNNFYPRE
AKVOQVWKVDNAL QSGNSQESVTEQDSKDSTYSL SSTLTLSKADYEKHKVYACEVTHQALSSPVTKSFNRG EC
10 LeadE!IAGEHEBC@IGCEEGGOGCAGT‘(UHG@GIUWNGGTGMGMGCSEQSGDICTZEETM@AGGWCTCCTG
LFLVATATGVHS Ex le 4: - Antibody expression Reconbi nant anti bod

expr esSHAEGAS %@@?WH%@%@EP/ AT QPG TS HEHPA CARS CLLGHIG Gfz

co. 1 areIehedCeT SRR ST A e R B R AL HRGC Rl et 20

Cel I's V)ﬁfﬁGWA@‘G’ATWA‘C@LQ%&O’AA%T@ERCG&éCA)Q‘AG‘WA@A?@éA@t’F@Ad@%dﬂT@fA@'NI‘@T F68
and 50ng/ mL geneticin, 37 degrees C, 5% COQ2 for 72 - 120 hrs, supernatant

was har@WWGﬁﬁC(CGTGH’ATDW‘IGTG&GAGAGGG@CTWMW@@GACGéAGGpTéAﬁM(EﬁTﬂ' GA@t eri al
was used as 20 the test article in binding assays. In other instances, the

supér naACEhECRECEAFEFCARSCHAGTICALCET€IGATCAed and t he anti body recovered by
affinity chromatography using Protein A MAbSel ect SuRE col um fol |l owed by

di al ysigxplph@nmBERSd Egﬂ. rchslmrmr%mri RE-W %Hﬂ&@&id&%g&@&&%ﬂéd&%@ﬁié&d ver e
grown in shake TTasks 1n medl um suppl enent ed W gl ut amax
and 10%SEQWD NGG2FCS. The cells were passaged and weaned of f serumuntil
growing well in serumfree nedium The cells were then used as a seed for a

10L vave /

degr o RS ARRR SR TRl B Dot P e A S fhfbacTTo

vi abi | idocAHARREEAGAASRIPT AHA%T‘FWI@*A@CQ‘T‘G@TN‘P@GUNGWC@ﬂbb%ﬁhﬁ@c@&cﬁ&ﬁr' l e
filtration. Antibody was recovered by affinity chromatography using

r ecsNhi GEICCTEATCTATAARGEARADAELT TRECAGARGSGSTLOTAT (RBSGTEEAGTIREAG B3GATCT
Conpar ati ve data_bet ween %brl domas _and/ or_chi meri c mAbs and/ or hunani sed

Mabs  ESERIASATTTERRPCASHAT GTC AP RCAMIC SAMEATY bF P AL FAHITRAAASAP
bi ndi NG Bl A5 6TGCTCCGCTCACGTTTGGCCAGGGGACCAAGCTGGAGATCAAA

SAP-E humanised heavy chain V region variant HO nucleotide sequence (codon optimised)

(SEQ ID NO:53)

20 CAGGTGCAGCTGGTGCAGAGCGGCGCCGAGGTGAAGAAACCCGGCAGCAGCGTGAAGGTGAGCT
GCAAGGCTAGCGGGGGCACCTTCTCCACCTACAACATGCACTGGGTCAGGCAGGCACCCGGCCAGG
GCCTGGAGTGGATGGGCTATATCTACCCCGGCGACGGCAACGCCAACTACAACCAGCAGTTCAAGG
GCAGGGTGACCATCACCGCCGACAAGAGCACCAGCACCGCCTACATGGAACTGAGCAGCCTGAGG
AGCGAGGATACCGCCGTGTACTACTGCGCCAGGGGCGACTTCGACTACGACGGCGGCTACTACTTC

25 GACAGCTGGGGACAGGGCACACTAGTGACCGTGTCCAGC
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1 p.g/nmL or 5 p.g/nL human SAP was directly inmmobilised onto an ELI SA plate
and bl ocked with 1%BSA/ TBS pl us 0. 05% TWEEN20. Anti-SAP anti bodies from
purified wateriar4soere 10 titrated across the pl ate. Bornd/Exedillosidgs was
detected by treatnment with a horse-radi sh peroxi dase (HRP) -conjugated
rabbi t - ant| - nouse I gG ant| body Dako P0260) The ELI SA was deveI oped usi ng
0- phen A u-.-’ QAR S0 5: / B 1"‘ l.il'LIh AR A E < 2 @UENGE o ...:. & A,
P9187) . Figure 1 shovvs t he binding curves for murine antibodi es SAP-E
and SARyQIQTEAEVRKREIEY K SOOaEATES TR BNVRIAPGR G EWMGB P SAENARY RGOS 2
shows the binding curves for nurine antibodi es SAP-E and SAP-K at a 5
p. g/ mL GOAYTAKSESTRMELSALRSENTAYYMCARGR FBAPGGFDSMEGGGTVGVBE. coat i ng
concentration, SAP-K and SAP-E showed sinilar binding to the inmobilised
human
greate 1 SF : s :
usi Rg t(bEQ|[j Qbrml) used the Iovver denS| ty 1 p. g/rrL coatl ng concentratl onto
dlStIﬂgUISh between the bi nding propertles of the two anti bodi es.

Exanpl e 6: Conparison of SAP-K and SAP-E chi neric/ humani sed mAbs i n _human

SAP 25tﬁAﬁﬁTﬁifAé?T‘éﬁTG%%%iGﬁ@%ﬁcﬁlﬁWM%@@CQGF%%WM%TW%T an

Al Ll o < deyp el agteede il Eledy e o elsep/a YD ek dera e T
purifi %tGT@UNGT@bAWGGGCfI'ATA'FttTﬁdC@@GG@@AGG@M@&AA@M@M@@YCNW@G

detected by treatnment with goat anti-human Kappa Li ght Chai ns peroxi dase
conj ug @GR i CARZAGZGCCOAAABIAGEACRAS CAeVEITPCATESAAGT QAGHASTATEASE am ne

di hyd h| d d b Si ) hows
e habh! AR agAgs é@%ﬂ%&ﬁ%geﬁi‘ﬁ%eﬁeeAéek%“AET%eAe et o AN

of the ¢ &q@Tﬁ the sane as that of the

equi val eM{\tﬁﬁgfﬁH é%?@gﬁ%&a hows t ;éndl ng curves for SAP-K HOLD,
SAP- K H110, SAP—K H2LO and SAP-K H3LO conpared to the SAP-K chinmera and the
SAP- E I—m@mﬂamm_&/km&n g dviiares Hd, anfino acid ek eneanae (FEBIND:@B kappa
antibody was also tested as a negative control. The data shows 10 that

h d
et vi 19 A R R P G S AT A YRR BB Mo Pl AL 15
whi | St dherriusenssetiABEoTAV IR GDRb O FdshiagTAGYLy | Ly conpared Lo

t he parental SAP-E chinera. Exanple 7 - Conpetition ELISA 15ELI SA pl ates

wer e coated wth hurran SAP at either 1p. g/ mL (for corrpetltlon w th SAP-K
chilfer 2APk hemanised heavy,chap\ segion yariggtiH? rudteqtidersequence (sedonopiamisadi t h

1% BSA/&@, iggstant concentratl on of chineric anti-SAP mAb was m xed

with s d (1:1) amounts of nouse anti-SAP mAbs. Pl ates were
washed and the anmount of chineric antibody bound to the i nmobilised human
SAP vvasCAdiﬁCeiﬁAé?dTﬁﬁTﬁgA@AGCGGﬁGCC@AIE@TGA«-HMMQIGGG@AGCAGGGH%GAA@GYGN@@E

conj ugat e (S| A716 The ELI SA was devel oped usin phenyl enedi am ne
di hydr JEHVA &G é\Geéﬁﬁ)TT%%%TJﬁﬁﬁ%C%TMﬁé{f @C/(\%T%ﬁfa ﬁGCACCCG CCAGG

GCCTGGAGTGGATGGGCTATATCTACCCCGGCGACGGCAACGCCAACTACAACCAGCAGTTCAAGG

20 GCAGGGTGACCATCACCGCCGACAAGAGCACCAGCACCGCCTACATGGAACTGAGCAGCCTGAGG
AGCGAGGATACCGCCGTGTACTACTGCGCCAGGGGCGACTTCGACTACGACGGCGGCTACTACTTC
GACAGCTGGGGACAGGGCACACTAGTGACCGTGTCCAGC

SAP-E humanised heavy chain V region variant H2 amino acid sequence SEQ ID NO:29

QAQLVQSGAEVKKPGSSVKVSCKASGFTFATYNMHWYRQAPGQGLEWMGYIYPGDGNANYNQQFK
25  GRVTITADKSTSTAYMELSSLRSEDTAVYYCARGDFDYDGGYYFDSWGQGTLVTVSS
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Figure 5 shows purified SAP-K and SAP-E nurine nonoclonal antibodies in the
conpetition ELI SA with the SAP-E chi nera. Figure 6 shows purified
SAP- K andwB8APHIEomsni ne nonocl onal anti bodi es in the conperidPe@n/02HEE | SA
with the SAP-K chinmera. In both figures 5 and 6 no conpetition is observed

bet ween the SAP—E and SAP—K ant| bod| es show ng that the two anti bodlgs bi nd
& humanpised heawy ghg 2gion gaant 3 auale sotidgssequence {codon optimised)

2011/ 18§§&?§5/ﬁ2011/ 053038 Exanpl e 8: Det erm natl on of kinetics of

bi ndi n nal ysi s of binding of humani sed anti-SAP anti body variants
to purified human and purified cynonol ogus nonkey SAP. Human and

cynonol @@ETGMGC@@GB@\%%GQGGWAG@WW%CB‘C@GGAGC@GCGWM@@T@%G@M y 5
am ne ng(gﬁpl i n(lgr i n_accordance manuf acturer's instructions,

Humrani ASAPCHT %‘EHJ C@Sﬁ’t\‘é(FTMﬁcﬁT@ e (& ARG ARCIACSCARECAGFi £ i ed
chi rer ' ?ﬁ%’eﬁ%cé‘& 8?&%?&)&@&&&@6@&%&’ e G‘&Ekﬂgﬂ%ﬁ%&%ﬁ@% gus
urtaces an

naney i ng sensograns obtaln runs were doubl e

refer ef'@@(t(%GdAC@AbGA@@ICGGNC&QGA@@AtQAG@AEGGGCEMCABG@ARCTGAG’@XBC@TGQGGW]e
super nat ant sanpl es over the human and cyno SAP surfaces. Analysis was 10

car ri edEAGGATAZEGCUSTAPAHBST ERPGEUAGEGCRAGEIEALT ABRACEGEEEE B d AWAEC@one i n

the prese f 3 the ability of antibodies to
rebi nd %%%ﬁﬁ%ﬁ%%ﬁ%%écggﬂ%&%ﬁ&é@&g& Dat a were anal ysed using the 1
to 1 dissociation nodel within the Biacore T100 eval uation software. The
dat a gepereab@danifedlidhvgshfa vasgioh RasdmW3aihing atidSed kehke OFEQ IDaNBBORNI Sed

SAP-E and 15 SAP-K anti body supernatants respectively. The vaI ues were

based on single curve and used for rankin t he different
condtr &Y%LW%G%@VKHP%VKMSWT%ﬁ‘ N%\ﬁ’é(ﬁpggg%}@"’@é{ﬁ% %%'&fi\'&'\‘@ﬂl%%%d

better bi ndi ng human SAP.
A nunbe@ﬁljw[ﬂ{*su(%ﬁg W%ﬁﬁf@%ﬁg Pgaﬁ?/&\;/ﬂﬁdgnts S dS bi nding to

cynonol ogus nonkey SAP (N.B. the SAP—K chi nmera bound cynom)l ogus m)nkey 20
SAP) wHAPsE huoaeised hedy dhaimaviiregion 82 5 i Zaue b '

nonkey SAP[SN B._.the SAP-E chinera Ilkevvl se did not b| nd cynorml ogous
nonkey ni sed SAP-E variants which contai ned either the straight
graft humani sed heavy chain (HO or the straight graft humani sed |ight

chai n (dAdcT@cA&CTaBhcoatACOGEet G AcSTrnthAte cpaeneehcoETcARtEscAde SAP-E
humani sed L1 |ight chain was the best |ight chain variant and conbi nation
25 16f tCﬁtéAA_GlGGRZAlGKiGtGIGé'TEﬂCWéﬁGQCA@@TAcAMAT@ﬁACmT%GWC@éﬁC@ﬁCCfb@Gy with

an accetable of f-rate whi nutations to a
mi ni murf COELAGILEAT SﬁﬁF%T%FTﬁﬁ%C‘%ﬁfg?ﬁC&&fAé&ﬁCRAé)STA%ﬁﬁC&Aé%%ECM%G LO
stral Q*ECAg\%@(%éCAt%CJPéAé?&;c&%AC'EH ﬂtéﬁ?é'cA éﬁﬂfﬂﬁeﬁ XE&#G%[ECA@&‘&T&B@GNO

stra|ght 0 be t poorest umani se eavy C al n varil ant
2011/ 1051 GGmnce Geac TEARETECYac G et GG G &GAdToCGheTAROG AAEG(GGOTAARCE adhi ner a

3. 83E-03
ACAGCTGGGGACAGGGCACACTAGTGACCGTGTCCAGC

20  SAP-E humanised heavy chain V region variant H4 amino acid sequence (SEQ ID NO:31)

QVQLVQSGAEVKKPGSSVKVSCKASGFTFATYNMHWVRQAPGQGLEWIGYIYPGDGNANYNQQFKG
RATLTADTSTSTAYMELSSLRSEDTAVYFCARGDFDYDGGYYFDSWGQGTLVTVSS

SAP-E humanised light chain V region variant LO nucleotide sequence (codon optimised)

(SEQ ID NO:58)

25  GACATCCAGATGACCCAGAGCCCCAGCTCACTGAGCGCCAGCGTGGGCGACAGGGTGACCATTACC
TGCAGGGCCTCCGAGAACATCTACAGCTACCTGGCCTGGTACCAGCAGAAGCCCGGCAAGGCLCCCC
AAGCTGCTGATCTACAACGCCAAGACCCTCGCCGAGGGCGTCCCTAGCAGGTTCTCTGGAAGCGGC
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SAP-E HIL1 4. 80E-03 SAP-E HAL1 5.43E-03 SAP-E HIL2 5. 51E-03 SAP-E H3L1

5. 76E- 03 SAP-E H4L2 5. 80E-03 SAP-E H2L1 6. 09E-03 SAP-E H3L2 6. 31E-03 SAP-E
H2L2 6. 52¥0Q8118ARsE H1LO 8. 09E- 03 SAP-E H3LO 9. 10E- 03 SAPTHEPRIALOSIHIYOE- 03
SAP-E H4LO 9. 81E-03

AGCGGCACCGACTTCACCCTGACCATCAGCAGCCTGCAGCCCGAGGACTTCGCCACCTATTACTGCC
AGCACCACTACGGCGCCCCCCTGACCTTTGGCCAGGGCACCAAACTGGAGATCAAG

SAP-E humanised light chain V region variant LO amino acid sequence SEQ ID NO:34

DIOQMTQSPSSLSASVGDRVTITCRASENIYSYLAWYQQKPGKAPKLLIYNAKTLAEGVPSRFSGSGSGTDF
5  TLTISSLQPEDFATYYCQHHYGAPLTFGQGTKLEIK

SAP-E humanised light chain V region variant L1 nucleotide sequence (codon optimised)

(SEQ ID NO:59)

GACATCCAGATGACCCAGAGCCCCAGCTCACTGAGCGCCAGCGTGGGCGACAGGGTGACCATTACC
TGCAGGGCCTCCGAGAACATCTACAGCTACCTGGCCTGGTACCAGCAGAAGCCCGGCAAGGCLCCCC
10 AAGCTGCTGATCCACAACGCCAAGACCCTCGCCGAGGGCGTCCCTAGCAGGTTCTCTGGAAGCGGC
AGCGGCACCGACTTCACCCTGACCATCAGCAGCCTGCAGCCCGAGGACTTCGCCACCTATTACTGCC
AGCACCACTACGGCGCCCCCCTGACCTTTGGCCAGGGCACCAAACTGGAGATCAAG

SAP-E humanised light chain V region variant L1 amino acid sequence (SEQ ID NO:35)

DIOQMTQSPSSLSASVGDRVTITCRASENIYSYLAWYQQKPGKAPKLLIHNAKTLAEGVPSRFSGSGSGTDF
15  TLTISSLQPEDFATYYCQHHYGAPLTFGQGTKLEIK

SAP-E humanised light chain V region variant L2 nucleotide sequence (codon optimised)

(SEQ ID NO:60)

GACATCCAGATGACCCAGAGCCCCAGCTCACTGAGCGCCAGCGTGGGCGACAGGGTGACCATTACC
TGCAGGGCCTCCGAGAACATCTACAGCTACCTGGCCTGGTACCAGCAGAAGCCCGGCAAGGCLCCCC
20 AAGCTGCTGGTGCACAACGCCAAGACCCTCGCCGAGGGCGTCCCTAGCAGGTTCTCTGGAAGCGGC
AGCGGCACCGACTTCACCCTGACCATCAGCAGCCTGCAGCCCGAGGACTTCGCCACCTATTACTGCC
AGCACCACTACGGCGCCCCCCTGACCTTTGGCCAGGGCACCAAACTGGAGATCAAG

SAP-E humanised light chain V region variant L2 amino acid sequence (SEQ ID NO:36)

DIOQMTQSPSSLSASVGDRVTITCRASENIYSYLAWYQQKPGKAPKLLVHNAKTLAEGVPSRFSGSGSGTD
25  FTLTISSLQPEDFATYYCQHHYGAPLTFGQGTKLEIK
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SAP-E HOL1 4. 02E-02 SAP-E HOL2 4. 29E-02 SAP-E HOLO 5. 35E-02 WO

2011/ 107480PCT/ EP2011/ 053038 Table 6b N.B. Kd is for human SAP kd (s-1)
Bi ndi ng twoynoios®P SAP- K chi nera 6. 64E- 03 Yes SAP- K H POTEPZAIE/SI3IPOOr
SAP- K H3LO 1. 84E-02 Yes SAP-K H2LO 2. 04E-02

SAP-E humanised heavy chain H1 full mature nucleotide sequence {codon optimised) (SEQ

ID NO:61)

CAGGTGCAGCTGGTGCAGAGCGGCGCCGAGGTGAAGAAACCCGGCAGCAGCGTGAAGGTGAGCT
GCAAGGCTAGCGGGTTCACCTTCGCCACCTACAACATGCACTGGGTCAGGCAGGCACCCGGCCAGG
5 GCCTGGAGTGGATGGGCTATATCTACCCCGGCGACGGCAACGCCAACTACAACCAGCAGTTCAAGG
GCAGGGTGACCATCACCGCCGACAAGAGCACCAGCACCGCCTACATGGAACTGAGCAGCCTGAGG
AGCGAGGATACCGCCGTGTACTACTGCGCCAGGGGCGACTTCGACTACGACGGCGGCTACTACTTC
GACAGCTGGGGACAGGGCACACTAGTGACCGTGTCCAGCGCCAGCACCAAGGGCCCCAGCGTGTT
CCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGLCCGLCCTGGGCTGCCTGGTGAAGG
10 ACTACTTCCCCGAACCGGTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTT
CCCCGCCGTGCTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCAGCAG
CCTGGGCACCCAGACCTACATCTGTAACGTGAACCACAAGCCCAGCAACACCAAGGTGGACAAGAA
GGTGGAGCCCAAGAGCTGTGACAAGACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGLTGGE
AGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAG
15 GTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAGGTGAAGTTCAACTGGTACGTGGA
CGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACCTACCGGG
TGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGTGT
CCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGC
CCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCT
20 GGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACA
ACTACAAGACCACCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGT
GGACAAGAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCTCCGTGATGCACGAGGCCCTGCACA
ATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAG

SAP-E humanised heavy chain H1 full mature amino acid sequence {SEQ ID NO:62)

25  QVQLVQSGAEVKKPGSSVKVSCKASGFTFATYNMHWVRQAPGQGLEWMGYIYPGDGNANYNQQFK
GRVTITADKSTSTAYMELSSLRSEDTAVYYCARGDFDYDGGYYFDSWGQGTLVTVSSASTKGPSVFPLAP
SSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKG
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Yes SAP-K H3L1 2. 36E-02 yes SAP-K HOLO 2. 63E-02 no SAP-K H1L1 2. 96E-02 poor
SAP- K H2L1 3. 21E-02 poor SAP-K HOL1 4. 79E-02 no Bi acore anal ysis of
bi ndi ng oVoant1/t0B®8P anti bodi es to purified human SAP di peatdrgoidiossmsdi | i sed
on a solid phase support Human SAP was i nmobilised on a Bi acore CMB chip
by primary am ne ghff n_accordance with the manufact

Kgﬂ}vs

i nst rudth QVYRHthPSR% btV ES PP T S RFN AT PP\@QPPQ&%LX%K%Yz

128, 3 é#g},ﬁn% [sR@rams obtained. Al runs were doubl e
refer eﬁ%esg vﬁﬁﬁv er AQHN Iésﬁlgoverth he human SAP surface. Anal ysis was
carried out at 1025C using HBS— EP buffer. Regeneration of surface was done
by al | GAiPrghlpuédiead light fhamlbidirmatinee sudldaicle skouerseVerdah apitimisesi$ (8@ Ddi d not

affect the ability of human SAP to rebind anti bodies in a subsequent cycle.
Dat a we¥@63hal ysed fromthe 128 - 0.5nM runs using the bival ent anal yte
nodel inherent to the Biacore T100 eval uati on software. The data

gener atggkamndAGANPAC@hAAGdcaRh e CTCARTGAJRRIthGEBTGEBIBALAGQBTOAt MEEACEhe
15constructs and show that SAP-K anti bodi es have a better association rate
i n th STHSEGHGOMCC@AGAACATCTACAGCTACCTGGCCTGGTACCAGCAGAAGCCCGGCAAGGCCCCC
AAGCTGCTGATCCACAACGCCAAGACCCTCGCCGAGGGCGTCCCTAGCAGGTTCTCTGGAAGCGGC
AGCGGCACCGACTTCACCCTGACCATCAGCAGCCTGCAGCCCGAGGACTTCGCCACCTATTACTGCC
AGCACCACTACGGCGCCCCCCTGACCTTTGGCCAGGGCACCAAACTGGAGATCAAGCGTACGGTGG
10 CCGCCCCCAGCGTGTTCATCTTCCCCCCCAGCGATGAGCAGCTGAAGAGCGGCACCGCCAGLCGTGEG
TGTGTCTGCTGAACAACTTCTACCCCCGGGAGGCCAAGGTGCAGTGGAAGGTGGACAATGCCCTGC
AGAGCGGCAACAGCCAGGAGAGCGTGACCGAGCAGGACAGCAAGGACTCCACCTACAGCCTGAGC
AGCACCCTGACCCTGAGCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGTGAGGTGACCCAC

CAGGGCCTGTCCAGCCCCGTGACCAAGAGCTTCAACCGGGGCGAGTGC

15 SAP-E humanised light chain L1 full mature amino acid sequence (SEQ ID NO:64)

DIOQMTQSPSSLSASVGDRVTITCRASENIYSYLAWYQQKPGKAPKLLIHNAKTLAEGVPSRFSGSGSGTDF
TLTISSLQPEDFATYYCQHHYGAPLTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREA
KVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SAP-K humanised heavy chain V region variant HO nucleotide seqguence non-codon

20 optimised (SEQ ID NO:65)

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAGGTCTCCTG
CAAGGCTTCTGGAGGCACCTTCAGCAGCTACTGGATGCACTGGGTGCGACAGGCCCCTGGACAAGG
GCTTGAGTGGATGGGAATGATTCATCCTAATAGTGTTAATACTAACTACAATGAGAAGTTCAAGAGT
AGAGTCACGATTACCGCGGACAAATCCACGAGCACAGCCTACATGGAGCTGAGCAGCCTGAGATCT

25  GAGGACACGGCCGTGTATTACTGTGCGAGACGGAATGATTACTACTGGTACTTCGATGTCTGGGGC
CAGGGCACCCTGGTCACCGTCTCCTCA
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WO 2011/ 107480PCT/ EP2011/ 053038 SAP-E anti bodi es show better dissociation
rates. Furthernore, humani zati on had not altered the binding kinetics of
SAP- E antwbady/mhisbst for SAP-K a | 0oss in associ ati on ardTdiP&sloosmBs on rate
was observed follow ng humani sation. Table 7 Ka (M1.0 Kd (s-1-) KD (nM

SAP-K chi mera 4. 06E+5 7 59E- 03 18. 7 SAP—K HO_D 6. 08E+4 4. 49E-02 739 SAP-K
HILO 1.2PSE y 4 = JON VA5 ey yon-codon optimised

(SEQ ID NO: 66)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACCATCACTTG
CAAGGCCAGTCAGAATGTGAACTCTAATGTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAA
5 GCTCCTGATCTATTCGGCTTCCTACCGGTACAGTGGGGTCCCATCAAGGTTCAGTGGCAGTGGATCT
GGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCAACTTACTACTGTCAGCA
ATGTAACAACTATCCATTCACGTTTGGCCAGGGGACCAAGCTGGAGATCAAA

SAP-K humanised heavy chain V region variant HO nucleotide sequence (codon optimised)

(SEQ IS NO:67)

10 CAGGTGCAGCTGGTGCAGAGCGGCGCCGAAGTGAAGAAGCCCGGCAGCAGCGTGAAAGTGAGCT
GCAAGGCCAGCGGCGGAACCTTCAGCAGCTACTGGATGCACTGGGTGAGGCAGGCACCCGGLCAG
GGCCTGGAGTGGATGGGCATGATCCACCCCAACAGCGTGAACACCAACTACAACGAGAAGTTCAAG
AGCAGAGTGACCATCACCGCCGACAAGAGCACCAGCACCGCCTATATGGAGCTGAGCTCTCTGAGG
AGCGAGGATACCGCCGTGTACTACTGCGCCAGGAGGAACGACTACTACTGGTACTTCGACGTCTGG

15  GGCCAGGGCACACTAGTGACCGTGTCCAGC

SAP-K humanised heavy chain V region variant HO amino acid sequence {SEQ ID NO:37)

QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYWMHWVRQAPGQGLEWMGMIHPNSVNTNYNEKFK
SRVTITADKSTSTAYMELSSLRSEDTAVYYCARRNDYYWYFDVWGQGTLVTVSS

SAP-K humanised heavy chain V region variant H1 nucleotide sequence (codon optimised)

20 (SEQID NO:68)

CAGGTGCAGCTGGTGCAGAGCGGCGCCGAAGTGAAGAAGCCCGGCAGCAGCGTGAAAGTGAGCT
GCAAGGCCAGCGGCTACACCTTCACCAGCTACTGGATGCACTGGGTGAGGCAGGCACCCGGLCAG
GGCCTGGAGTGGATGGGCATGATCCACCCCAACAGCGTGAACACCAACTACAACGAGAAGTTCAAG
AGCAGAGTGACCATCACCGCCGACAAGAGCACCAGCACCGCCTATATGGAGCTGAGCTCTCTGAGG

25 AGCGAGGATACCGCCGTGTACTACTGCGCCAGGAGGAACGACTACTACTGGTACTTCGACGTCTGG
GGCCAGGGCACACTAGTGACCGTGTCCAGC
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SAP- K H3LO 1.50E+5 1.92E-02 128 SAP-E chinera 2.64E+4 2. 18E-03 82.6 SAP-E
HiL1 2. 64E+4 2. 07E-03 78.3 5 Biacore analysis of binding of anti-SAP

ant i bodi esoto11pr4shi ed hunan SAP captured on i nmobil i S@GT/EP2011/053038

0- phosphoet hanol am ne 0- phosphoet hanol ani ne was i rmobilised on a Biacore
CVMb chip b . antne couplrng |n accordance mnth the nanufacturer S

i nstrucd S 28 VirR@ign ¥arig d Gl D RE presence
of calcruntchlorrde in order to replrcate in the Bracore systemin vitro,
the pr egvQe/@EAETKREGIHVKOECIBAR YTPT sy Q1A VREAPG GG EANUMEMIFP{SUNTNYNEKPK Vi VO.
Anti SAP anti bodi es were then passed over this surface at 256, 64, 16, 4,
1nM andRYTHIARHE TR AY BHES 551G EDBA VO CARRIRDY Y VAW B GEGNRSTMSAr ri ed out at 25C

usi ng 496BSA 10nN|Tr|s 140nN|NaCI ZWNICaG 2, 0. 0596surfactant P20, 0.02%

rengveqsy@q)NQqnq hunan SAP but drd not srgnrfrcantly affect subsequent

bi nding of SAP to the inmmobilised phosphoet hanol am ne. Data generated were
doubl e referenced WO 2011/ 107480PCT/ EP2011/ 053038 with a buffer_injection
over t@W@&ﬁ%ﬁ%ﬁ%%@%%%G%@&T&M%A%thﬁéCﬁﬁ%ﬁﬁﬁt%%ﬂ@%é%de| in
the B Aol R HEA A ACE AT A RIS AL P BEREAGE R GAR ARMR AT Tab! ©

8, are compari son constructs €y do not
COHStItGGGtF@GNGF@GATKGG@ATGAFGﬂN@@ECAA@KG¢GIGXNENCQhRCTKEhNGGNGAAGTTQAA@lndlng
by the avidity effect inherent in the assay format. Avidity is nore likely
to hav @%MMCQATCWCQMAGA@CAGQAG @A@GQCC]T AT G@AG ©TGAﬁKE ICTCEGAGE at ed
KD val ues. Furt.h anti bodi e he di ssociation rate

(kdy ob‘t%%thACGﬁﬁgﬁB%Ttﬂé\CTﬁﬁﬁF%@Gft%%?%%ﬁ”é”ﬁ%%%%ﬁﬁAF%@EG
Nevert tight bindi f th ti-SAP 10
anr?Logﬁﬁﬁﬁﬁ%géﬁﬁ%@§$§§i¢$$$§ﬁ§f%?é§8 Lg intepac??og of ShgnSkP wth a solid
phase |i gand, jUSt as it |s |n anyl oi d deposits in vivo, which is the

t her ap HiEh avt b inb vamand mt2i apmino acid sequence (SEQ ID NO:39)

QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSYWMHWVRQAPGQGLEWIGMIHPNSVNTNYNEKFKS
RATITADKSTSTAYMELSSLRSEDTAVYYCARRNDYYWYFDVWGQGTLVTVSS

15 SAP-K humanised heavy chain V region variant H3 nucleotide sequence (codon optimised)

(SEQ ID NO:70)

CAGGTGCAGCTGGTGCAGAGCGGCGCCGAAGTGAAGAAGCCCGGCAGCAGCGTGAAAGTGAGCT
GCAAGGCCAGCGGCTACACCTTCACCAGCTACTGGATGCACTGGGTGAGGCAGGCACCCGGLCAG
GGCCTGGAGTGGATCGGCATGATCCACCCCAACAGCGTGAACACCAACTACAACGAGAAGTTCAAG

20 AGCAGAGCCACCCTGACCGTGGACAAGAGCACCAGCACCGCCTATATGGAGCTGAGCTCTCTGAGG
AGCGAGGATACCGCCGTGTACTACTGCGCCAGGAGGAACGACTACTACTGGTACTTCGACGTCTGG
GGCCAGGGCACACTAGTGACCGTGTCCAGC

SAP-K humanised heavy chain V region variant H3 amino acid sequence {SEQ ID NO:40)

QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSYWMHWVRQAPGQGLEWIGMIHPNSVNTNYNEKFKS
25  RATLTVDKSTSTAYMELSSLRSEDTAVYYCARRNDYYWYFDVWGQGTLVTVSS
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Tabl e 8 ka (M1.s-1) kd (s-1-) KD (nM SAP-K chinera 3.32E+5 2.97E-4
0. 895 SAP-E chinmera 2. 03E+4 9. 12E-7 4. 49E-11 Mouse SAP-K 3. 00E+5 2. 19E-4
0. 730 Mouse 28AA0ES8. 15E+4 1. 51E-8 4. 79E- 13 SAP-K H3LO 1P86EP2011/053038

SAP-K humanised light chain V region variant LO nucleotide sequence {codon optimised) SEQ

ID NO:71)

GACATCCAGATGACCCAGAGCCCCTCTTCACTGAGCGCTAGCGTGGGCGACAGGGTGACCATCACC
TGCAAGGCCAGCCAGAACGTGAACAGCAACGTGGCCTGGTACCAGCAGAAGCCCGGCAAAGCCCC
5 CAAGCTCCTGATCTACAGCGCCAGCTACAGATATAGCGGCGTGCCTAGCAGGTTTAGCGGCAGCGG
AAGCGGGACCGATTTCACCCTGACCATCAGCAGCCTGCAGCCCGAGGACTTCGCCACTTACTACTGC
CAGCAGTGCAACAACTACCCCTTCACCTTCGGCCAGGGCACCAAGCTGGAGATCAAG

SAP-K humanised light chain V region variant LO amino acid sequence {SEQ ID NO:41)

DIOQMTQSPSSLSASVGDRVTITCKASONVNSNVAWYQQKPGKAPKLLIYSASYRYSGVPSRFSGSGSGTD
10  FTLTISSLOQPEDFATYYCQQCNNYPFTFGQGTKLEIK

SAP-K humanised light chain V region variant L1 nucleotide sequence (codon optimised)

(SEQ ID NO:72)

GACATCCAGATGACCCAGAGCCCCTCTTCACTGAGCGCTAGCGTGGGCGACAGGGTGACCATCACC
TGCAAGGCCAGCCAGAACGTGAACAGCAACGTGGCCTGGTACCAGCAGAAGCCCGGCAAAGCCCC
15  CAAGGCCCTGATCTACAGCGCCAGCTACAGATATAGCGGCGTGCCTAGCAGGTTTAGCGGCAGCGG
AAGCGGGACCGATTTCACCCTGACCATCAGCAGCCTGCAGCCCGAGGACTTCGCCACTTACTACTGC
CAGCAGTGCAACAACTACCCCTTCACCTTCGGCCAGGGCACCAAGCTGGAGATCAAG

SAP-K humanised light chain V region variant L1 amino acid sequence {SEQ ID NO:42)

DIOQMTQSPSSLSASVGDRVTITCKASONVNSNVAWYQQKPGKAPKALIYSASYRYSGVPSRFSGSGSGT
20  DFTLTISSLQPEDFATYYCQQCNNYPFTFGQGTKLEIK

SAP-K humanised H3 heavy chain nucleotide sequence {codon optimised) (SEQ ID NO:75)

CAGGTGCAGCTGGTGCAGAGCGGCGCCGAAGTGAAGAAGCCCGGCAGCAGCGTGAAAGTGAGCT
GCAAGGCCAGCGGCTACACCTTCACCAGCTACTGGATGCACTGGGTGAGGCAGGCACCCGGLCAG
GGCCTGGAGTGGATCGGCATGATCCACCCCAACAGCGTGAACACCAACTACAACGAGAAGTTCAAG
25 AGCAGAGCCACCCTGACCGTGGACAAGAGCACCAGCACCGCCTATATGGAGCTGAGCTCTCTGAGG
AGCGAGGATACCGCCGTGTACTACTGCGCCAGGAGGAACGACTACTACTGGTACTTCGACGTCTGG
GGCCAGGGCACACTAGTGACCGTGTCCAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCLC
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5.01E-3 36.8 SAP-E Hi LI 1.94E+4 1.58E-7 8.14E-12 15 Exanple 9: Am no acid
scan at position 91 of SAP-K LO humanised light chain Site-directed
sat ur at i oNOrmtizessesi s was used to generate a panel of wamiEeneid/ ossees e t he
cysteine residue at posi tion 91 (Kabat nunbering) was potentially

substituted with al her WD 2011/ 107480PCT/ EP2011/ 053038 19 ani no _aci ds
ina s|Cr?&r‘\@CA@&éﬁ%ﬁ%&}“t%@%%%ﬁ%&ﬁ&&@%@ﬂﬁe@”&%&&ﬁﬁ&%ﬁ%ﬁ&ccﬁﬁ| s

posi ti m di ne
B K A R A o o R A e o R AP RE Bt
carri eCtT@@TAG(AGCﬂGtGGQdYGWGE&GAGtAGQGTGG'BGN@H’G'I@UCEAG@NGC&G@@EGGGEKC wer e
sel ected for scale up in the HEK2936E 5 cells and purification. Biacore

ki net i CCAFNCLIACATUITIGTIGACAECAAGTHS SIS ECARRBAGH HAGEIGIIT AAS AMSIEIGIGAG (LN

NG, 45) A TEGPOobaA CFeA AT Bl ool B Pt B RRE G B R A o

0. 436 nMYcfat eMUR AIRIANEEACA J*G\AthﬁC,&bEAC(?idCG\A%‘rdT%Qk§T@?re
to pro

tested i n the same experinment use uce the results shown in table 7.

10 herGTGRTGHETGEATEIGASROATE ACEATTITEAGGTGAAGT TEML TGETATE TGBRCAEEdTOGAdI Ng
with respect to H3LO, but to a |l esser extent than alanine. In addition, the
fact tHHTAUMELAATEEUAAGAFG NI CAGE BEGASCARTAEAAGAREAFIACLES GTRGRGC T Mas

ahen O RETERRES RaCr ot baPBAT IS ETERG Fock AT Bt nG AR L R ™

fgailﬁg ;é?gcﬁ’@tél‘bé’@dTﬁ'?@GA@@A&CdN@AG@M@GCé&ﬂ@'@@@@Aé@&%@A@@d&bﬁ@é%Gi5( SEQ

GACAT CQABETGREOTAGABGCAGAGAT GGECBRAMGAGT BACCAIEREXAGG

TGCAAGGCCAGCCAGAACGT GAACAGCAACGT GBCCT GGT ACCAGCAGAAGCCCGECAAAGCCCC

CAAGCT BT GATRIACACCOLCABTAA G T A B BAC FACCABCF FFAETNGAGAAGA
(3 ol CCCAC

CACCACHIR A TR LRI ARG s oo

| i ght  cdpd AT AABZABBGCARCBNE THAGTBCROT TS A (A ceRa e re f { ARHATCRCNE )
DI QUTQSPSSL SASVGDRVTI TCKASQNVNSNVAWY QQKPGKAPKL LT YSASYRYSGVPSRFSGSGSGTD

FTLUEI SSICARARGAGCYDRBSNNYFETEGUEIBAAE K 25Exanpl e 10: Conpl enent dependence
of anyloid clearance by anti-SAP antibody. The role of conplenment in

anyl of &, 8R! a0GE s ROLy AR Alho BT Ye iRl BERSHEYET PY

QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSYWMHWVRQAPGQGLEWIGMIHPNSVNTNYNEKFKS
RATLTVDKSTSTAYMELSSLRSEDTAVYYCARRNDYYWYFDVWGQGTLVTVSSASTKGPSVFPLAPSSKS
TSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHK

20  PSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSR
WQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SAP-K humanised L0 light chain nucleotide sequence (codon optimised) (SEQ ID NO:77)

25  GACATCCAGATGACCCAGAGCCCCTCTTCACTGAGCGCTAGCGTGGGCGACAGGGTGACCATCACC
TGCAAGGCCAGCCAGAACGTGAACAGCAACGTGGCCTGGTACCAGCAGAAGCCCGGCAAAGCCCC
CAAGCTCCTGATCTACAGCGCCAGCTACAGATATAGCGGCGTGCCTAGCAGGTTTAGCGGCAGCGG
AAGCGGGACCGATTTCACCCTGACCATCAGCAGCCTGCAGCCCGAGGACTTCGCCACTTACTACTGC
CAGCAGTGCAACAACTACCCCTTCACCTTCGGCCAGGGCACCAAGCTGGAGATCAAGCGTACGGTG

30 GCCGCCCCCAGCGTGTTCATCTTCCCCCCCAGCGATGAGCAGCTGAAGAGCGGCACCGCCAGCGTG
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conparing the efficiency of the treatnment between mce wth conpl enent
deficiency and normal, conplenent sufficient, aninmals. Targeted del eti on of
t he gene wonroGlig74shocks WO 2011/ 107480PCT/ EP2011/ 053038 pattrpreatiiossv3®f t he
cl assi cal conpl enent pathway, which is initiated by binding of Clq to

anti body-anti gen _conpl exes, but C3 activation, the pivotal functional step
r espon T&T@TFgﬁc ALTT §T%C86§§ﬁﬁ§&€66ﬁ§T§%GF%$MG%TQ%“g‘}AcTQCCFEﬁct i ons
of CO”PdAb G@%%é%kt{abGR&R&‘é@‘ﬁeXté’e&%&éé&&(é@{xx‘d@@r@&& (dAsRRERYayS as
wel | as by direc cl eavage by non- 5conpl ement serinée protel nases.

Tar get azhagtRlcet TeACCITAATE AgGEe CEACT ARG Aot & cAAGGTIoTAgB L ERG tdresETdAOTCAI ONns.

I nduction of AA anyl oi dosis AA anyl oi dosis was i nduced and confirned in two
gr oups @AGEERSITEMEPAGCUHSIGET ICARECAABACCTICAAKRBEKEGEAGTREL4) and Clg knockouts
(n=12), and in 15 wild-type mce. Al mce were pure 10 line C57BL/6. Each

' ' f ' [ Agtor, t t of
gDrr;I%gi SAPEK Nﬁlﬂar‘?\séd Iﬂﬂ‘%‘ﬁt gl?aﬁﬁaﬁnno;é%cj %gﬂeﬁ%!él @Eﬁ'@;ﬂlof.ge?r " f‘”( %S[S?CPI o num

Press, New York, pp. 1 15-121), by intravenous injection followed 4 days

| at er lyQMIabRESLEASUGDRY BNEIASRIN VN SBIAMIVTRQICHG KINPKA MY SASYRBSE VPSRASGSASEHTDON i N
0. 1M NaHCCB3 admi ni stered over a 12 daélgeriod (Botto et al, (1997) Nature
Med. , FTLBSHOPEOFATIASKIGN NYPFEFGQG A FKRIY AN SVATRP 8D EQENSEAABY Y @ANNRPRE 15

sustain ,NGr e d Lg. A i Lan jng to
A syl o EHERR e RS R ARR P e SS R e A B kG0
injecti@gn, Kl was introduced into the drinking water of all mce and 3 days
| at er each nouse received an intravenous injection of a standard dose of
1251-1 abel | ed human SAP (Hawkins et al, (1990)J. din. Invest., 86: 1862- 1
869 0and-epgeiseadence fal immurgbulin ghains (3EQ 1D: 787: 903-913). Al mice
underwent whol e body 20 counting 24h and 48h after the tracer injection to
determ i f ,radioactivity, a precise index of whole body anyloid
| oad. f@ﬁ“@gbgﬂgﬁﬁgFgY%% 1-251-SAP tracer injection, all mce were 'l oaded
wi th human SAP by a single intraperitoneal injection of 10 ng per nouse of

i sol ated pure human SAP. Human SAP injected into anmyloidotic mce |ocalises
in the anyloid deposits and persists there with a half |ife of about 3-4
days wiixbeplehy Ahtibady Saess®@d not bound to anyloid is cleared fromthe
circulation with a half life of about 3-4 hours (Hawkins et al, (1988) J.

Exp. d' 167: 9031?13 and Pqpys et al, (2002) Nature, 41 7: 254- 259).
Innunoﬁﬁ%@ggﬁﬁﬁiéﬂli¥¥é¥ﬂﬁﬁﬁgﬂﬁth anti - human SAP anti body in spleen of an
anyl oi dotic nouse after injection of isolated pure human SAP shows that
there 'E@(pﬁésEiBHQpIQQﬁi'dE'é’rﬁoéﬂﬁtﬁieph@é]/yogncﬁllighf heaiRTVie @ tidaposy Efinlehict el r
typi cal marginal zone distrrbution. This bound WO

2011/ 10vasORET/ BERAAiIé0 53408 8 transiam YSAB-transfdreed danigetHE®R936te celertypdiptd c
anti-SAP anti body according to the present invention. Anti-SAP treatnent
Thr ee d&3rsfestippusippéedindis- Sals Weeerewo i Fregeivlerxreasispmeshs 29wt Ager
detectabl e i he i rcul ation,,-all njc te two i ch_of

corp! emerlcsaiut SreseReudh e Bl S ERR b &P A RERR et of 4
n of the MhodRed BEERAFI0BN ( PAdSHh: MBtand8Sle Qe MRRATRASFBCWSNERA as
anti-human SAP antiserumat 50 ng/m in solution in phosphate buffered
sal2one thPBE&Yt, artiolatiai bindiog Assags.nh aheactstakceqnibe s natank noatyrial as &ivén ser um
was produced by The Binding Site Ltd, Birm ngham UK, using human SAP

(rigor é&%ﬂ"?e%a?‘i‘ thegantibgdy igvoyeysdsby afiniy Cl'JFFPrU%tPgTWV @eng 3&3%‘&1%‘5’5@@?& re
for Amd gi i . se Breteins) and proprietary immunisation
procedd*@gggﬁ$ﬁrﬁﬂgW€§§§ﬁ@ﬁg@?ﬁgﬁ%giIIed 15 days after anti-SAP

adm nistration for histological estimation of anyloid | oad by al kaline

al coholHybridor@ankibddséqréssivg (Puchtler, H, Sweat, F. and Levine, M (1962)
On the binding of Congo red by anyloid. J. Histochem Cytochem, 10:
355-364) . Cbngo red sections of spleen and 15 liver of all animals were

i ndepenidertybyidenaseiifredersygrons inphakerfasksip&xe2bmedivgesupplamenige &vithadnoMe

treat ment _each no had received, and scored far_the amount. of anyloid

br e ntElua aF Ao hy OFelsh: Fe ot ok reedoad ReB e N Gerumtinl

855- 85Qowih3avalCiAlseRunfred Redi ST BIREIIs e r@PRIOXdABS 8l Kol 08 PBGIEWARHaENKI NG
scale from I, corresponding to one or two tiny specks of amyloid anong
sever alTheeells arse gfoven pathiei walledng at damocksimi, 3 alegesp@ndbincP2 @ 020/mibundant
wi despread deposits conprising about 10,000 tines nore amyloid than grade 1
(Botto et al, (1997) Nature Med., 3: 5-859). The scores of the different
observers were always highly concordant although sone observers al so used
internediate integer.5 scores. The arithnetic nmean of the scores of al
observers for each organ in each animal were used for statistical analysis.




25Results In marked contrast to the effective clearance of anyloid deposits
in the conplenent sufficient wild-type mce, there was still abundant
anyl oi d pwezentior4sobot h groups of conpl ement deficient aormekeii1asioBough it
tended to have a nore fragnmented appearance than in the tmo control

conpl eneni def|C|ent m ce of _eac The nmedi an, range, spleen 30anyl oid
scores ‘IIOé‘ﬁ giabijity grapppe to 0%y The C@”Ciygne%mféluwakﬁe by iteg' F'irai"?M 33,

n=12; : 75 10
L2 TPy S AR SRR DO Pk R e A BN,
wld tygemgqﬁtmqieggnd bot h conpl ement deficient groups were significant,
P<0. 001 for the C3 knockouts and P=0.036 (with Bonferroni correction for

mul ti pl e conparisons) for the Clg knockouts, but the difference between the
C3 and Clq 5knockouts was not significant, P=0.314 (Nhnn V%ltney U tests)

dh Brlgs%‘nasa% H

m ce. THendniedapssit i ¢ efficacy of anti-SAP is thus very substantially
conpl ement dependent and is not nediated by IgG antibody 10 bi nding al one
whi ch could, in theory, engage ohagocytlc ceIIs V|a the|r 7
Never t HxBeapte 5:/66 piaS p p I htipan s iR | oi d
deposits in the conplenent def|C|ent mce suggested at Ieast sone effect of
anti bo n I ar ed
o 3 dorfnos o BRRL haRah SRR &y R iy SRR B Ter b Al h R bioE PR
SOMEe COMEHh apaBsn/TBSt pIvatios MAEENRO! AKii4SaP pindibediel fidne plibifibs engreriaf weikq.
Exanpl e 11: Requirenment for intact 1gG anti-SAP anti body Conpl enment
actlovattiterie¢hpcnogGthmrplabb Bpund quitivedy wae datrsted pytreetmend] withilaghorkereadisdi ng

the F d iat I I bi ndi
of - cLa.Perianve AR BoR ERHE il anltpuit Rciehay LS. bl dhe RApvat i on
viat hede%IoSé&‘%ts'ngQ) Bﬁémd%ﬂn@%IHV%%&I&I&eQbeII%eF&&QE@ shb REAE Migmh N
order to confirm the conpl enent dependence of anyloid clearing by ant'i - SAP

anti bocgiand to investigate the potential requirement for the Fc region of
the anti body, the effect was tested of F(ab)2 anti-SAP anti body which was

d b I t the | f t f_th h
DE o S Db SR b BB S Sebr 50 e o1 £ SHFP
st ai@darcgaﬂﬁé bafentrhtHGEH ML AN treat ment of AA anyl oi dosi s AA anyl oi dosi s
was i nduc and confirmed in wld-type C57BL/6 mce as detailed in Exanple

10 above. After |oading the anyloid deposits with human SAP al so as

det ai | igure 2\/\!1)%1&#1'@'7’@8@FZ@ﬂVeEFIQOMWr@BCﬁIBMEI@ar%IPeE aod S§PHupisa &f Heinde wer e
treated w.th who LgG fracti of the sheep polyclonal anti-human SAP

ant i serﬁ%ﬁ'n%?%eﬁhﬂ‘g}om%%ﬁl one or wwth the F(ab)2 fragnent of the 1gG
fraction. The dose of anti-SAP antibody activity injected was 7.28 ng per
nouse raceevs ng/i( adopBngrdncentmtibhOSARKoind BARE dhgGedssimiarabhdpgr tonthese
receiving whole 1gG Al mce were 5killed 14 days |later for estimation of
amy!| oi dmnedilised Imwbs,{\lédwber@iamahghe Hegglmls lower density coating SAP-K showed

20  greater binding than the SAP-E. All subsequent human SAP binding ELISAs using this format

used the lower density 1 pg/mL coating concentration to distinguish between the binding

properties of the two antibodies.

Example 6: Comparison of SAP-K and SAP-E chimeric/humanised mAbs in human SAP

25  binding ELISA

1pg/mL human SAP was directly immobilised onto an ELISA plate and blocked with
1%BSA/TBS plus 0.05% TWEEN20. Anti-SAP antibodies from the test supernatants or
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Cl earance of anyloid deposits was al nost conplete in mce receiving |1gG
anti - SAP anti body conpared to the nassive anyl oid deposits in the control
m ce recewoing/wefsncl e al one. The mice receiving F(ab)2proadre@ssdsaay! oi d
than untreated controls, but still substantially nDre 10than the mce
treated mnth whol e 1gG antl-SAP antlbody (Tabl e 9). | e 9 Reduced

ef fi cadipribied pratgya V‘éﬁ'i? titralgd acpssdre dlate Eion‘Qéf‘t'P@‘%X ‘éﬁ& Peeiydity tegakmentng

Spl con 1 BOR ey Raod RN, a3 hluga LU SERIEA TR it N0
anti - SAhsaaevdIoshy ubing) 0-bhBnyldndttiam®é* dibyd@Dchldrifle YOPDP delrbradmse @rbtstrat%AP
anti body, n=5) 2.17, 1.33-3.0 1.67, 1.33-1.67 Kruskal-VWallis test: spleen,

P<0. 001(SigmayB9187%0. 001 15Mann-Witney tests**: 1 vs 2, spleen & liver both,
P<0.001; 1 vs 3, spleen & liver both,

5  Figure 3 shows the binding curves for chimeric antibodies ¢cSAP-E and cSAP-K. The profile of

the curves for the chimeric antibodies is the same as that of the equivalent hybridomas.

Figure 4 shows the binding curves for SAP-K HOLO, SAP-K H1LGQ, SAP-K H2LO and SAP-K H3LO
compared to the SAP-K chimera and the SAP-E H1L1 compared to the SAP-E chimera. An
irrelevant human IgG1 kappa antibody was also tested as a negative control. The data shows
10  that humanisation of the SAP-K antibody resulted in a loss of human SAP binding activity of
approximately 2-fold compared to the parental SAP-K chimera, whilst the humanised SAP-E

antibody retained binding activity compared to the parental SAP-E chimera.

Example 7 - Competition ELISA

15  ELISA plates were coated with human SAP at either 1pg/mL (for competition with SAP-K
chimera) or 5ug/mL (for competition with SAP-E chimera) and blocked with 1% BSA/PBS. A
constant concentration of chimeric anti-SAP mAb was mixed with serial diluted (1:1)
amounts of mouse anti-SAP mAbs. Plates were washed and the amount of chimeric
antibody bound to the immobilised human SAP was detected using goat anti-human Kappa

20 Light chain peroxidase conjugate (Sigma, A7164). The ELISA was developed using O-
phenylenediamine dihydrochloride (OPD) peroxidase substrate {Sigma, P9187).

Figure 5 shows purified SAP-K and SAP-E murine monoclonal antibodies in the competition

ELISA with the SAP-E chimera.

Figure 6 shows purified SAP-K and SAP-E murine monoclonal antibodies in the competition

25 ELISA with the SAP-K chimera.

In both figures 5 and 6 no competition is observed between the SAP-E and SAP-K antibodies

showing that the two antibodies bind to distinct epitopes on the human SAP molecule.
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P=0.001; 2 vs 3, spleen, P=0.284; liver, P=0.019 *Single outlier in group 2
wi th heavy spleen anyloid despite 1gG anti-SAP treatnent. Excluding this
ani mal giwexom/trghl y significant difference between ef Prrargoioinsiogsc and
F(ab) 2 anti-SAP antibody treatnment. **Due to the multiple conparisons, a P
value of 0.01 or | ess is 20requi red for significance WO

2011/ 1Gr28QsS: Determinatiptofkinetcs el RIBdIBR  The nol ar dose of F(ab)2 anti- SAP
anti body used in this study was about one third greater than that of 1gG
ant i bodyacoddl8ndipsid BELiBAME lof huRhBEY bati-SWRIa8ibodf vdrRatHbadrdicl eEEnd
conpared to whole TgG For optimal effect on anyloid clearance the Fc is
requi r gaurifigdicgnarsolofustoonkeeSAlise of direct invol venent of cellul ar

recogni tion by Fc(7) receptors si nce the vvhol e 1gG was even less effective

in coml f n n m ce.
It is | iﬂ?nn%mgt(ﬂ Hc{%oet' %usn}lnS e of Wg%at';é@g Sétetd %grggg m%ﬁ?%tcgté %V E/S\/ar% dbl e to
act |5Vata¢n|ﬁ@ftﬁu§m{§>inemaﬁda‘ﬁt@ v&uh\ettﬂzl hﬁhnﬁktw&'@%ﬂvj@%nsl@tmmbe ah&i-SAP

Requi renent for macrophages The histol ogi cal and hi stochem cal studies

descri radibpdy ti$ht2i06d/r0ddiLtd turshoatabtsand pluefied chimewhiaotibodiéd 3t 5120 M wener r ound
and phagocyt ose the anyl oid deposjts in mce treated with anti-SAP anti body
are nadfsiitages both HW&@@”@&VEBWPI%H? meskeyatt spHagge engdrkin H%Ié%‘?fograms

reSpO“qutELﬁ %‘Alﬁbj}}e’ \%r%acﬁ&tfbf %?Ere%@ d 0P leﬁffregﬂg?& loheh pRfifikd %%b feor. W th

t he wh raction o p polyc ant 1 - human nti serum
(batch ragﬁﬁ)fomﬁe dupetmdantnsaff i& d)\Rer\Pehé Chtunrelnl artBg/nepdregsuraebd. VidayysRadasbeen

i nhibited by adm nistration of |iposonmal clodronate. The reagents,

exdér i rermed ogr%tﬁ&ousinB&EP@@ffsr (ﬂ@gﬂwati@lhagelrfamwasmn@fin thep pessemmde

cl odr on t stabl hed, and. ext I’lSI vel§ docu (Van ﬁgoljen et

al E?"@anm 'dn?e%te &h.thea "'tYL? apHPods §91)re'°'§ tﬁ PR
treat ti

any! o Q‘gf%eﬁm{ybg*fﬂ’é@r%%e‘é\‘vgﬁitt@bd“%é TP RLY R s Btcoe 1
above, Tabb easiuamdssofeeeeved a single intraperitoneal dose of 10 ng of

i solated pure human SAP to |oad their deposits with human SAP. The test

?frﬁgﬁ. B P B RSt aRyarbles Pt 88 Snaw lFaST D) of o MOBREFET SBF bl and
Loyt o54apOf GG GHAehaRsS BB AP0l QRRaLo 5 Llnh0r e 8l L | 0O

fracti anti - human 'SAP anti serum on day after t uman
i nj ect ifen.raAkisgcourgosBnbéleedr chy difeehy ednstoua@nt for SARdiag dtanhueidneSAP.
additional treatnent. Al mce were killed for estimation of anmyl oid | oad

by COndﬁJmeﬂseﬁt%ﬁPnE ﬁ@tilMIiftsas)t@waﬂtbetteaafﬁrﬁteétthm therhwnanises HtK agiidies t he
test a n con S. 1/ 107480 Res
bot Epdgt DstnaYmSR"SAR s PUHRR o the MARR iysanf el alioty niacents shaads

cl ear angRqiRg tEBHPSHoGRRASAKES SAP (N.B. the SAP-K chimera bound cynomologus monkey

20  SAP) whilst none of the humanised SAP-E antibody variants bound cynomologus monkey

SAP (N.B. the SAP-E chimera likewise did not bind cynomologous monkey SAP). Humanised
SAP-E variants which contained either the straight graft humanised heavy chain (HO) or the
straight graft humanised light chain (LO) or a combination of both showed the poorest off-
rates. The SAP-E humanised L1 light chain was the best light chain variant and combination
25  of the L1 with the H1 heavy chain variant gave a humanised antibody with an acceptable off-
rate whilst keeping the number of back mutations to a minimum. Off-rate ranking of the
humanised SAP-K variants showed the L0 straight graft to be the best humanised light chain

variant and the HO straight graft to be the poorest humanised heavy chain variant.
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conpared to the group which received no antibody. In contrast, in mce

whi ch received the |iposomal clodronate in a regime known to conpletely
abl at e nmewoaphiagesshuncti on, there 5was no cl earance of aoy/FrFd1066SIt S
(Tabl e 10). Table 10. Macrophage depl etion inhibits clearance of anyloid
deposits by anti-SAP anti body. Goup (treatnent, group size) Anyloid score
medi an, range Spleen Liver 1 (clodronate plus anti-SAP, n=13) 4. 83,
2.0-5.0 3.17, 2.0-3.5 2 (anti-SAP only, n=12) 1.33, 0.67-3.5 1.0, 0.67-2.5
3 (none, n=12) 4.0, 3.5-4.5 2.83, 1.0-3.17 Kruskal-Wallis test: spleen,
P<0.001; liver P<0.001 10Mann-Wiitney tests with Bonferroni correction: 1
vs 2: %pleen & liver both, P<0.003; 1 vs 3: spleen, P=0.078; liver,

P=0. 411%abe &% 3, spleen & liver both, P<0.003.

SAP-E Variant Kd for human SAP (s-l)
SAP-E chimera 3.83E-03
SAP-E H1L1 4.80E-03
SAP-E H4L1 5.43E-03
SAP-E H1L2 5.51E-03
SAP-E H3L1 5.76E-03
SAP-E H4L2 5.80E-03
SAP-E H2L1 6.09E-03
SAP-E H3L2 6.31E-03
SAP-E H2L2 6.52E-03
SAP-E H1LO 8.09E-03
SAP-E H3LO 9.10E-03
SAP-E H2LO 9.79E-03
SAP-E H4LO 9.81E-03
SAP-E HOL1 4.02E-02
SAP-E HOL2 4.29E-02
SAP-E HOLO 5.35E-02
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Di scussion The result in this particular experinment confirmed that

macr ophage function is required for clearance of anyloid deposits by

ant i - humewo38aR/amsobody. 15 WD 2011/ 107480PCT/ EP2011/ 0P80 2E 1 AcpBEe 13:

Ef fi cacy of nouse nonocl onal anti-human SAP anti body, SAP-E, in clearing
nouse §%§ em ¢ AA anyl oi d deposits. The capacity of various nonocl onal
ant i bod ®% nediate clearance of nurine AA anyl oi d 5deposits contai ni ng
human SAP was sought in conparison with the standard sheep pol ycl onal

ant i - hyyenk SRR @i dPshe as a positive control. Induction of AA anyl oi dosis
and treatnment SAP knockout C57BL/6 m ce transgenic for human SAP were
created by crossing pure line C57BL/6 animals in which the nouse SAP gene
has beerf Oereted (Bortto et _ar, (1997) Natul e, 10 Ved BB Hre TS . L h
C57BL/ 6 |mi ce bearing a human SAP t{ansgen® (EYamanur s BF Qﬁﬁofﬁ@bgg Mpl .
Reprod. |Dev__ 36: 248-250 and G 1! re et al (2004} Immunology 112F 255-
264) . THese m ceSAPshimeda nouse SAP but6.64pi08ss hupan SAP Yat
concentrlations significantly greater than those seep in nman. System | AA
anyl oi dqsirs was | n the humgan SAP geni c[ nouse AP knockolt m ce
as descrfibed in Egg%%ﬁg“?o, and 9 days 1%%%€¥%r t he(fi nal ﬂ?%ction Df
casein ipto the mce the presencetand extent of amyl oid deposition ere
confirmgd as usuabAbi¥ W#dl e body counti nt84E-Canyl oi @ after Wﬂjectionlof a

tracer dose of 1251-| abell ed human|SAP. Al m ce had substantial and

conpar alfl e anount g,@f loid, andfwere aphp¢ated ipto closgly matchpd
groups tlo receive the ditferent treatnents. e week after tﬁe tracef
i nj ect i grr—each—+rousereceived—a——sirgle—dose—of 520 CPHPC by

i ntraperfi toneal ibfRKtHAA, to depl ¢te t h&BPE®Zrcul ati ng hures SAP, fpl | owed
5h laterl via the sane route by either the standard $heep pol ycl onal
anti-hurman SAP | g&npr@fdioon (batch (2866, g3plprat 50(my/ M tgtal protpin
cont ai nilng 7 nmg/ m antl}hunan SAP anti body) or 5 ng|of one of nine

di f f er efft——sotated—pureronoctonalTant—huran—_SAPeaftibodires—(Tabte{1) .
Al nmicqd were kil PRKH1ldays after [the ahPPB®dy inj ection BAE anyl oi fl | oad
was 25dqterm ned by Congo red histology of their spleens. WO
2011/ 109480PCT/ EP2RAK/1PR3038 Tabl e|11. Theipresence|of anybghd in sp| een of
m ce wi tlh system c AA anyloidosis after treatnment wyth CPHPC and var| ous
ant i - hurferm—SAP—ant T bodi es—Ant T body treat ment At bpdy TS0t ype Amytof d
score ngdi an, ran@%P‘ 1 4.79E-02

AD o

Biacore analysis of binding of anti-SAP antibodies to purified human SAP directly

5 immobilised on a solid phase support

Human SAP was immobilised on a Biacore CM3 chip by primary amine coupling in
accordance with the manufacturer’s instructions. Anti SAP antibodies were passed over this
surface at 512, 128, 32, 8, 2, 0.5nM and binding sensorgrams obtained. All runs were double
referenced with a buffer injection over the human SAP surface. Analysis was carried out at
10 25C using HBS-EP buffer. Regeneration of surface was done by allowing buffer to flow over
the surface for several minutes and did not affect the ability of human SAP to rebind
antibodies in a subsequent cycle. Data were analysed from the 128 — 0.5nM runs using the

bivalent analyte model inherent to the Biacore T100 evaluation software.

The data generated and compiled in table 7 were meant for comparison between the

15  constructs and show that SAP-K antibodies have a better association rate in this assay while
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3, 3-5

polyclonal NA 1, 1-1 nonocl onal SAP-A 1gGl 3, 2-4 nonocl onal

SAP-B I g&a 3, 2-4 nonoclonal SAP-C 1 gGl 4, 2-4 nonoclonal SAP-D (n=1)

4

10

15

WO 2011/107480 PCT/EP2011/053038

SAP-E antibodies show better dissociation rates. Furthermore, humanization had not altered
the binding kinetics of SAP-E antibody whilst for SAP-K a loss in association and dissociation

rate was observed following humanisation.

Table 7
Ka (M-1.s) Kd (s™) KD (nM)
SAP-K chimera 4.06E+5 7.59E-03 18.7
SAP-K HOLO 6.08E+4 4.49E-02 739
SAP-K H1LO 1.15E+5 1.78E-02 155
SAP-K H2LO 1.15E+5 2.20E-02 191
SAP-K H3LO 1.50E+5 1.92E-02 128
SAP-E chimera 2.64E+4 2.18E-03 82.6
SAP-E H1L1 2.64E+4 2.07E-03 78.3

Biacore analysis of binding of anti-SAP antibodies to purified human SAP captured on

immobilised O-phosphoethanolamine

O-phosphoethanolamine was immobilised on a Biacore CM5 chip by primary amine coupling
in accordance with the manufacturer’s instructions. Human SAP was then captured on the
surface in the presence of calcium chloride, in order to replicate in the Biacore system
in vitro, the precise orientation of SAP molecules bound to amyloid fibrils in vivo. Anti SAP
antibodies were then passed over this surface at 256, 64, 16, 4, 1nM and a binding
sensorgrams obtained. Analysis was carried out at 25°C using 4% BSA, 10mM Tris, 140mM
NaCl, 2mM CaCl,, 0.05% surfactant P20, 0.02% NaNs, pH 8.0 as running buffer. Regeneration
was achieved using two pulses of Tris-EDTA (10mM Tris, 140mM NaCl, 10mM EDTA, pH 8.0)
which removed the bound human SAP but did not significantly affect subsequent binding of

SAP to the immobilised phosphoethanolamine. Data generated were double referenced
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nmonocl onal SAP-E Ig&a 1, 1-1 nmonocl onal SAP-F (n=1) 1gGl 2 nonocl onal
SAP-G 1 gGl 3, 2-4 Anong the nonoclonal antibodies tested, only SAP-E

pr oduced wbearianesoof the anyloid 5 deposits but its ePCemPe@ssiobe sane
as the highly reproduci ble and dramatic action of the sheep pol ycl onal

anti body. Inportantly SAP-E is of the npuse | g&2a isotype which is known to
act i vattha BUtet BiRsHERSNE" RiNUEY YAR Hela6¢ ABd SneHsEl i e RalRE 25 ver o

nouse :rg Iiié%%yﬁfcow?'@ %\%hl%ﬁgﬁag&gwé%nent activating. Although SAP-B is a

nouse a | sotype, Pinvitro was notably |less than that
of SAP-E and evidently was not 10sufficient in vivo to be effective. WO
2011/ 107480PCT/ EP2011/ 053038 Di scussion These results denonstrate that a
suf fi ciTéwtdapa generateshaplseoentin dahle \Galraintendsd@en ivberseompatisoh detweemthe- hunan

SAP anti body nedi ates anyl oi.d cl earance in vivo as effectively as. sheep
ol Yol GRARTHEET TR ST B At S MBEA I eDa e Brpsie s Getication o
i e avidi ct'irfher a t. AVIdity i a
g,ﬂ%r ECttﬁFr}]d @%’{%” Ui Y AP e rdFRUFR &hE M day HOPRG:. 20iANE | RAL! A&ty BARaVE and
affected antibody dissociation rates, leading to lower calculated KD values. Furthermore, for
all the SAP-E antibodies, the dissociation rate (kd) obtained is outside the limit of the
Biacore measurement range. Nevertheless, the results indicate tight binding of the anti-SAP

10 antibodies to human SAP immobilised by interaction of the SAP with a solid phase ligand,

just as it is in amyloid deposits in vivo, which is the therapeutic target of the present

invention.
Table 8
ka (M™.s™) kd (s™) KD (nM)
SAP-K chimera 3.32E+5 2.97E-4 0.895
SAP-E chimera 2.03E+4 9.12E-7 4.49E-11
Mouse SAP-K 3.00E+5 2.19E-4 0.730
Mouse SAP-E 3.15E+4 1.51E-8 4.79E-13
SAP-K H3LO 1.36E+5 5.01E-3 36.8
SAP-E H1L1 1.94E+4 1.58E-7 8.14E-12

15

Example 9: Amino acid scan at position 91 of SAP-K LO humanised light chain

Site-directed saturation mutagenesis was used to generate a panel of variants where the

cysteine residue at position 91 (Kabat numbering) was potentially substituted with all other
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SAP- K was sel ected fromanong the 6 different, nost avidly binding, nouse
| g&a nonocl onal s, derived by standard techniques fromimuni zation with
purified Worran/8AR010 and a conventional fusion to prodece/Ergdniosmaas whi ch
were cloned by routine nmethods. Anong these I g&a anti bodi es, SAP-K showed

the greatest binding to j mobilised human SAP. This was the case re%ar dl ess
of whetie?MiNRe? P SAPeEACHRIeRY YFing r MytassReht PIIBeH eBFPn& SNKeatsiis aces

b - R d . . nt., V.-t h i fi
o2 oF oAk (yheRe (H0RC for Hae Y YPLARL ! ACHRERE or Shy MNP R EMS: ©
fibril soprguahgindSosBYhidimd)eFHd® BiagdradoffRBRS phvkeid aBeleanoie .onSARtiodl SO

bound well to directly imuobilised SAP in the presence or absence of

cal ci ursupamdtdnt fohtheSyPiahtdggnesatiedutoluy weseseleoted fox eckleviupHn CPEPEK3PROE hen
coval ent ‘fixed in the decaneric SAP-CPHPC c | ex (Pepys, MB. et al
(5082, o gt B Tsmuplicioss KORIC ARSI FE B QanasHhasyeapaTme ittt f or
treat of i I : 7 12R04- <inKolost Naast al
20 (200 tta'%fgl IEcu apégégigﬁg%téwkﬁﬁgivﬁ%hralgg@?sag ?gltlﬁgl??égg?ﬁﬁll\o%gﬁgby
depl et ia@ Of ingRbUY affiyiltp icmBaa@niooihe Wild-FipeckD Naluks oA0AG6 nB8iand 384& nl06:
7619-7623). SAP-E al so bound well to human SAP in all these different
conf i guveleimessurddorgsnedtivellieNBasll aatianis siese tehted by thejsgrief ¢xparimept psed toat
much m)redSAP-K t han SAP-E b Icgms bound when human SAP was only sparsely
avai | afir@IuGEFPe g5y FI%OV\‘%@ﬁaEF tes were exposed to just 1 p.g/ml of human
SAP for 25 coating, whereas when there was nore abundant i nmobilised SAP,
f orioex amgpk e viias, tfloe ek@aplengySod, Werigd adniadihd ethpld@dbigding vafh EAPRectt faen
there was nore binding of SAP-E than SAP-K. This difference suggest that
SAP- E BiH8sbwpioi aigbiey exkeat thasy @aninan nadditoaptheiagtinae thgsedown ws@nis had
associgted wth anot her il st SAP-K binds.avidly t i ngl e..i sol aj.ed. SAP
o1 ecuttiedter Fidhetheres e b Ao B e P s e BRGHe ALl Sap

vas 30ir€ﬁi99%le%g%‘?ﬂné%¥m%ﬂ&h‘é %@Qhﬁh?@v@%ﬁ%%t%ih pol ycl onal sheep _
anti - human SAP (batch WO 2011/ 107480PCT/ EP2011/ 053038 2866), whi ch provides

pairs of SAP nol ecul es held closely together in the two arns of each sheep
| gG antSARdfijumanised light clkipVEregian warianitldOd Aingleotiggsaquancesfcpdomoptimised) human
SAP _i nggé* &EI gu;j 7). Figure 7 shows inmunoradi onetric assay for binding of
mondcl anti bodies to 5 human SAP captured by i mobilised sheep
pol ycl onal anti-human SAP anti body. Substantially nore SAP-E than SAP-K
bound adAGITICCAGATEACIEGEABTE COTCTMOMENG HAEG 0T AGIENEG AR T ABBATIGACEATORCarEANn of
3 replicates. Very inportantly, both SAP-E and SAP-K bound apparentl

equal | yTGRAAGGCEARGEAGRARGTFRAN ,A@%ﬁﬁcﬁwfﬁW%GﬁN%AGCﬁﬁﬁﬁﬁﬁAé@C%‘g ation
st

bot h 1 SAIaC bef BAAGR R AT R L A R B B ng of
these tAN: BRI CENTPEEANRTGAREA RO @GRS CAEEEESAGEAETTCEREABTTRITRETGC
paranmeters nmeasured in the Biacore instrunent (Bl AcoreX, Pharnacia

Bi @9enINGCARGOGMNACANATASVEIE0ACUFTICAG ChAGEG CSARA AGVIEGAGATE AAGTDDbI | | sed on
the chip (Table 12). 15Table 12. Affinity of nonocl onal anti bodies for

humen S4B @eLerTLoed by, Bl sootey KA (M ota385s Hia K eRES Bl SRAP) SAP-E

DIOQMTQSPSSLSASVGDRVTITCKASONVNSNVAWYQQKPGKAPKLLIYSASYRYSGVPSRFSGSGSGTD

FTLTISSLQPEDFATYYCQQANNYPFTFGQGTKLEIK

25 Example 10: Complement dependence of amyloid clearance by anti-SAP antibody.

The role of complement in amyloid clearance by anti-SAP antibody was investigated by
comparing the efficiency of the treatment between mice with complement deficiency and

normal, complement sufficient, animals. Targeted deletion of the gene for Clq blocks
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3.18 5x 104 1.7 0.9 x 10-51 1.7 x 10-9 Values shown are nmean and SD
of 3 replicate neasurenents In contrast, although both antibodies bound to
nati ve huwaroB8AB748n western blotting after agarose gel eCemPe@plossogsi s in
physi ol ogi cal buffers, only SAP-E bound to human SAP in western blotting
fromreduced SDS- PAGE. SAP-E t hus recogni ses denatured human SAP 20whil e
SAP- K GiVRtasCBlyHies 68ssifat FomPIsmaRh PERIY 2 vViHERs 5 w&'%ﬁ(ﬂ@mﬁmﬂ'a‘s &f Cla to
conf or A L .epit By, .dj " o] P. S i | e
bet weert LEBNT andE SR oS byt BE s Bnoihs RAL RO B dhdP e BoBEY:
been coumérictHes bhOM ITBABAIIH, el MaftRNBISREICHIE furREbAN®T (dodidi@dent, can still
150- 158- honoserine lactone). In western blotting from SDS- PAGE, SAP-E WO
2011/ 1(ora8EECTA EF26ltarneBB038d trstindoatiwayseas\welk psribpalirett €3 8lcagagesey npe-

| act one pol ypepti de rel eased CNBr , cl eav of SAP at residue Met 159, but
RN R T I R Y S R e i
in thetﬂ@&ﬁﬂﬁ&kﬂ& cal cium (Figure 8). The epitope recognised by SAP-E nust
therefore be In the region 140-158 which evidently conprises sone 5
denaturation resistant secondary structure since SAP-E binding is not

pot ent | lpdudtienieif Addinhyoiddss pept i des 136- 147, 138-149, 140-151 and 112-119 in
solution. This is consistent with the kinetic stability and resistance to

d t i . . i . . i a2 St . :
s, TipaoRosisiis (RRRA s o AR I Rrouls of Edk P SPRIR ke & ap
ant i bodynoci@ivs r=14) akdPOTd RidtkaiisA=1] shSiaaseRt®type MidaBnl DB skenpng t he

points at which it is cleaved by CNBr in 70%FA (residue 159M and by
chyltot rlipe<iSABLAR tEaclumovueel treeived Acingtrmdd gmientydid enbamcingfashonomi extnact of

bi carbonate in the absence of cal i resid 0Y and 144F ,

206 PRSP STa ORAB o SYER it nceNirt Al HBBOLARR Presor ek Ve Peie
stain; 4an , - G i . .
show ng1 ﬁ]g% '?%@?%gﬁ&gﬁﬁﬁggﬁé”?ﬁﬁaﬁzkj @{)&ﬁ#ﬁi@ﬁgﬁ@&%ﬁﬁ%@@@ ragments
at appraixiopa sl as@ibkPséluesh dued MLNIBEo hadmpetérag-ovacs anehy padodkdat{cl&0- 204)

respectively. These were precisely confirnmed by mass spectronetry. R ght
panel : ahedPBY NNptuse Mgd.h3:SAE-85Fhovdsa ¢lititerpseesisent atuig infammeatien andtar eat ed

SAP_in lanes 1 (100 ng | oaded), K a 2 (10 an | so residual intact SAP
andt neUFRFgdrnFrEare e AR TN o PreEn) (AL RER e Bt dere e R Y B
SAP i n {3B680m i SPOniRls. sbved3AQytHeraRd IRt 8LiINB)ectibRNE PasGRIbANREAnto

i sol ated pure human CRP with which the SAP-5 did not react at all. C

SDS- PAGRe dniakiyig watafof SAhick greb3 dalysviateh eadhymouseypseined drefntrapenels injEaamassi e
blue stain;, lane 1, unjreated control SAP, lane 2, SAP after chynotrypsin

di gest i¥3,staord Aeperdie Elopealaddyma) AP tHeuwdins et 3l €X99PbE Sbndnyest+ ¥0:186¢dues
1-140 an 45-204.. The reci sely,. fJ by nmass._spectr try.

R ant e ks T G198 el SRR R A B TR RS N R
untipeat @dnHi 240 ahangs aktel 30O tRGed PRABEN t8RRtdidOPetBftion BNFhdRdRAViEES dual
intact SAP in lanes 3 and 4 which contained the chynotrypsin di gested SAP
at di f freraset indendf mgsle Meatyarmpaid lbachdiTeny defs Sed-thet'd'-SAR traesi idieetidn, 10
fragment is seen only in lane 3 which was nost heavily | oaded. Lanes 5 (500
ng) andnise WeGd lersiedcith AURBA SAE B arsinglgintrapariteasa | CHRCHAN ¢ AN RetReUSAP- E

di d not_r. | ) q I u . d
nouse §,&I5??%Ed ﬁ%)u r'rél rh(laJI g} a(l:'.'l? u%As%e' 1 % E H1 %ﬁ #%%rclf)%ﬁ E‘It(? %hq:@ﬁ?&;?tg n"c;}gcrs(:5 I?ﬁgjiséglneg{%ab ove
by 1 esifhasidepvtltsi dhdPenrsites Rré Wit 4 RFIA BRREBLEELOL NS AMAL dnf HuRfanAP ne
sequence. Bottom panel, position of this extended |oop with 140Y at its
ape® shwirboundyvihi aneylpid is lekeagddl Sabuthe cistutaionuwigh af hdililitenofSAR UL Bé haufst er ent
residues in the rine sequence_are shown in black. The_grey spheres

" opr esdHEWRRE CEak LIS6R1 A ESeVBRUAGY 103 CHE TRgRY B HalP 02 HueKes Hhads
conf or rggbi)_onal epi t ope recogni sed by SAP-K was identified by CLIPS(r)

t echnol ogy epitope mapping (Pepscan Presto BV) as the exposed peri pheral

| oop, residues 121-131, at the circunference of the disc |ike pentaneric
nat i ve |&aRunabisteaheaicab Eiaining withsdrdinsumae SABcatibody of spleen epian epedoidetichunman
SAP recogni sed by SAP-K (A,, highlighted in _black, as determ ned by CLIPS(r)
technomgwf)e aihe Gigstien (@) IselRtstnPys 8 SALATorssthal tg%&eeisn%t%@ BY*"#iendi ng
resul t L . . L Ntk d by
L N N S e D R e
of SAP-K mouse nonocl onal anti-human SAP anti body in clearing anyl oid
deposits in vivo in the nouse AA anyl Qédosi s nodel .



The potency of SAP-K was conpared with the action of the standard sheep
pol yclonal antibody in clearing established system c AA anyl oid deposits in
m ce. | nowotnomoofso AA anyl oi dosi s and treat ment 15AA ampCOIEPOEI1HSN8S

i nduced and confirnmed in wild-type C57BL/6 mice as detailed in Exanple 10
above. After |oading the anmyloid deposits with human SAP al so detailed in
Exanpl VRN §ribiptheoterasice’ tsr Bherireatie dniiiY Ry 3 ihagy meFoidingste Hie pessant | gG
as the .whale | gG fraction (batch 2866) of the sheep polyclonal anti-human
SAP anti serum providing a dose of 7 ng of actual anti-SAP anti body,
isolated purified SAP-K at a dose of 5 ng per 20 nouse, isolated purified
SAP- K dntaSAtbgeatofent ng per nouse, and, as a negative control, isolated
purified nonocl onal nouse | g&a anti body specific for an unrel ated hunan

ant | 9Ty 0L LRRE LN T DB WO, OLe A0V TUELORIRRI e, 1 |

mce were e ater’tor "esti ron of "anylo | '0ad ngo red

st aisni NrculatioNQIR LQEABOWRES Watts oPEHé EBRR Ik 3BRBkout %ra_@@s FAcERed eat ed
(6]

with 5 ng of SAP-K showed t he sane renarkabl e cl earance spl eni ¢ and
hepat i cirshy litrapedieéposi tigecaors eérl mi bh thewholaggdosactioh lasdp np.oR§ed)oofal

ant i boccj{%. Ol y ,trﬁce specks of anyloid remained in the spleens of the

t r eat ed"ARsEed e SABFR: 2at-hMan 24P santise it & 5Q1mﬁvérﬁﬂ/ iy fsofukign| iny Bhgsphate
contrasti rpl i he e ' ks ti ' osits
o al | R SRR oSk Lo B S B SR AR A BRE, e ARbesRll WRECE,

( Tabl e gkdduceBtbyt e BigdBE SEOSRIS BRMidghath, UK, bsin@ hamen BAR (hEbroday purifddd shown
for 0.5 ng and 0.1 ng) of SAP-K per nouse, there was no significant effect.
10 Wab!190¥3in theflnversity foltrgel londbn eoatre foo Gy cadasis- indraeutsRhagnmPrdieidy) SAP- K

O T2} S eROShg BB Sl e AL T 47
(negat | %i- Ecﬁrﬂnli%%tﬂi%ﬁ #og%ologﬁﬁ) es‘%‘rn@aﬁionloﬁé%y@% ?oa%zby 21@ride g?cogolig gy

sheep pol ycl ona
Congo red staining (Puchtler, H., Sweat, F. and Levine, M. (1962) On the binding of Congo

red by amyloid. J. Histochem. Cytochem., 10: 355-364). Congo red sections of spleen and
15 liver of all animals were independently examined by one or more expert observers, blinded
to the treatment each mouse had received, and scored for the amount of amyloid present
as previously reported (Botto et al, (1997) Nature Med., 3 : 855-859). The scores of 1-5
represent an approximately log base 10 ranking scale from 1, corresponding to one or two
tiny specks of amyloid among several sections of a particular organ, to 5, corresponding to
20 abundant widespread deposits comprising about 10,000 times more amyloid than grade 1
(Botto et al, (1997) Nature Med., 3: 855-859). The scores of the different observers were
always highly concordant although some observers also used intermediate integer.5 scores.
The arithmetic mean of the scores of all observers for each organ in each animal were used

for statistical analysis.
25  Results

In marked contrast to the effective clearance of amyloid deposits in the complement
sufficient wild-type mice, there was still abundant amyloid present in both groups of
complement deficient animals although it tended to have a more fragmented appearance
than in the two control complement deficient mice of each type. The median, range, spleen

30 amyloid scores were: wild type, 1.17, 0.0-1.5, n=15; C3 knockout, 1.92, 1.17-4.33, n=12; Clq
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1.17, 1.0-1.5 1.0, 0.67-1.17 anti-human SAP anti body, n=5) 3 (1 ng

nonocl onal nouse 1g&a anti- 3.5, 2.83-4.5 1.83, 1.0-2.83 hunan SAP

ant i body, wBARPHK0743610) 4 (5 nmg nonocl onal nouse | g&aPamtEP2011/02938 1. 0- 2. 0
1.0, 1.0-1.33 human SAP antibody, SAP- K, n= 10) Kruskal - vallis test

spl een, P<0.001;_ |liver Itney tests*: | een,

P=0. 00XnoFkqpdy 1.25-¢. t?o%5 I“\J/Q @rusiéi)'r\é/gﬁs flﬁmopaf?@e”!q %'PVAiEPﬁDé’Oébs he vs 4,
P ve s B e KB AR5 s Aho SRR atuttlen @il yeeR D1

vs 4, spdngfeant, .60 1forl ineec3 KRetkdiPd and D&@.oa@ iviieh Wahidrgn® cop@pEdd $ems, a
P value of 0.01 or less is required for significance. D scussion These

r esul t Indigiptencsmparigon ) dorethiei Clackndcko uik eluti thg difiigre otedbetayeesithe CBrandi Glg of a
n‘Dnocl qmockouts was not significant, P=0.314 (Mann-Whitney U tests).

Discussion

In mice lacking either Clq or C3, anti-SAP treatment did not clear amyloid deposits as
effectively as in complement sufficient wild-type mice. The therapeutic efficacy of anti-SAP
is thus very substantially complement dependent and is not mediated by IgG antibody
10  binding alone which could, in theory, engage phagocytic cells via their Fc(y) receptors.
Nevertheless the more fragmented appearance of the persistent amyloid deposits in the
complement deficient mice suggested at least some effect of antibody alone. Also the trend
to more clearance in Clq deficient compared to C3 deficient animals suggested that C3
activation is critical and that some complement activation may be taking place in the

15  absence of Clq.

Example 11: Requirement for intact IgG anti-SAP antibody

Complement activation by IgG antibody requires the whole intact molecule, including the Fc
region, and proceeds via the classical pathway initiated by binding of C1g. However, in
20 some antibody-antigen systems, complement activation via the alternative pathway can be
mediated by the F(ab), fragment. In order to confirm the complement dependence of
amyloid clearing by anti-SAP antibody and to investigate the potential requirement for the
Fc region of the antibody, the effect was tested of F(ab), anti-SAP antibody which was
produced by pepsin cleavage at pH 4.0 of the IgG fraction of the sheep polyclonal anti-

25  human SAP antiserum (batch 2866) and purified by standard methods.

Induction and treatment of AA amyloidosis

AA amyloidosis was induced and confirmed in wild-type C57BL/6 mice as detailed in

Example 10 above. After loading the amyloid deposits with human SAP also as detailed in
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5 anti-human SAP anti body, of the conplenment activating nouse | g&Ra

i sotype, which specifically recogni zes a conformational epitope. Thus

nonocl onavoanti/tosoan SAP anti bodi es for use accordi ng POTIEHPROIPHOERENT
invention can be directed at either predom nantly sequence epitopes, such
as antibody SAP-E, or at entirely confornmational epitopes, such as SAP-K
10 ExarFffP@P%mr@cSﬂ‘b%?r?fs'BHedYeréftfqaé%FtV'tng@PJ@ HﬁEF"S)AP’}-) & shegp @arvclegal
system ¢ AA ayl o d LS ki 1 G€ I i f AsiTe [.~SAP
anti bocf&t@ﬁﬁncen%&a itggW'%%@Bgﬁle@ne%g € %ﬁﬂ%‘%?/ (')qﬁghg?gbzznfégét reat rﬁgﬁé{ Ig&i

anyl oi destisn Wahie idacki 6£eht2BAP &atibddyaRBvity injddiet WP e. 2854 Blk b mdiuce rasiviigt ai | ed
in 15 Exanpl e 10 above. After |oading the anyloid deposits with human SAP
al so det(zh)h et ¥ mgoQrmpg ef tdal g6 espsuad¥ parirceuseaeeeiving athote et All Bricegwared 1 ny

per noyse of the two different antihbodies. control. group, in which

Dy Por sl a8 b e TR 9B G G P RS LB eant | body and two
further groups were given the known effective dose of 5 ng/nouse of each
anti bodResuyiM | mce were bled for assay of circulating anti-SAP anti body 20
at days 1, 5 and 15 after dosing with anti body, and all were killed on day
21 for ﬁzstimation f anyloid | oad by Congo red staini ng?. Al sera were
assayed¢3pneerRfjamyipid deposjiswas AmAg, @MRIEEdR MichFeelviRgTemantiSaP 3aHhgdy

st andar di i if - d - - 2Clvel ) ' own
concent et Refticsiv 2l aeo 00 ol Dok R RASLRE He EREET R, HOTC
by fourmicadeansienabpXadressaisgsidansn ahtredtet RApEok Obditheilli sdBsthhtidlyahoach

ti ssue exam ned. The scores of all observers were, as usual highly

cori®or chan thatice dreatadawitl wihokd Is@ratipdPantibody Mablal®).scores of all observers
for both spleen and liver for each nouse were sunmed. Both anti bodi es were

2011/ 107Mop RS FiftdE s BRI A€ EomRfed ATKEiG antibody in dearog, ¢

was appmhoididepasies potent than SAP-K at the | ower doses. Tabl e 14.
Conmpari son of potency between SAP-E and SAP-K in clearing visceral AA
S5anyl oi d deposits—Goeup{t+eatrenrt—no—of—mce)—Spleen—plus—liver anyloid

¢ P— 5 o+—* 7P S
score nedi an, rlange C (néyatPve control, PBS DMV o1, 4.25-8.0 K5 (SAP-K
5 ng, n=5) 2. 25,

(treatment, group size) median, range
Spleen Liver
1 (no antibody, n=10) 4.0,4.0-4.33 | 3.5,2.67-4.67

2 (IgG anti-SAP antibody, n=8) | 1.0,1.0-3.67* | 1.25,1.0-1.5

3 (F(ab), anti-SAP antibody, n=5) | 2.17, 1.33-3.0 | 1.67, 1.33-1.67

Kruskal-Wallis test: spleen, P<0.001; liver P<0.001

15  Mann-Whitney tests**: 1 vs 2, spleen & liver both, P<0.001; 1 vs 3, spleen & liver both,
P=0.001; 2 vs 3, spleen, P=0.284; liver, P=0.019

*Single outlier in group 2 with heavy spleen amyloid despite IgG anti-SAP treatment.
Excluding this animal gives a highly significant difference between efficacy of IgG and F(ab),
anti-SAP antibody treatment. **Due to the multiple comparisons, a P value of 0.01 or less is

20  required for significance
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2.25-2.5 K3 (SAP-K 3 ng, n=10) 2.81, 2.0-4.25 K1 (SAP-K 1 ng, n=10) 5. 63,
4.0-6.5 E5 (SAP-E 5 ng, n=5) 2.0, 1.5-2.38 E3 (SAP-E 3 ng, n=10) 2.5,
2.0-5.0 Bvo(eA0EsE ng, n=10) 3.38, 2.5-5.63 Kruskal - \eCIriee241e953038°<0. 001
Mann- Whi t ney tests*: K5 vs E5, P=0.095; K3 vs E3, P=0.684; Kl vs Hl,
P=0.001; K5 vs K3, P=0.594; K5 vs K, P=0.001; K3 vs KI, P<0.001; E5 vs ES3,
P=0. ooches_% El, P=0.001; E3 vs 10 El, P=0.004; K5 vs C, P=0.001; E5 vs
C, P=0.001; K3 vs C, P<0.001; E3 vs C, P<0.001; K1 vs C, P=0.043; El vs C
P<0. 00Trhe*h@r HOse brer(AbY, bhBISAPGRARBAHY §&1Sin thisRtydl Wes Molk-dAé tArd lghsser S
required for significance. The concentrations of circulating anti-SAP

ant i bodyamchatvot igGrentdocslyr dnglty thadsnuadies instleuldrywdight of ¢hal é(@bidEragmeritt er
the single dose admnistered to all animals, apart froma single outlyi

i ndi vi F@AIP3re tawholsrleG nEon eritPalfbisst gp éﬁ‘d@'d ﬂ??@l“c‘i He e 'ﬁ@e%ﬁednﬁrﬂféés doge,
o 8 RST8] AR RS O

lgG was even less effective in complement deficient mice than was F(ab), in complement
sufficient mice. It is likely that the high dose of F(ab), that was administered was able to

activate some complement via the alternative pathway.

10 Example 12: Requirement for macrophages

The histological and histochemical studies described in US 2009/0191196 show that the cells
which infiltrate, surround and phagocytose the amyloid deposits in mice treated with anti-
SAP antibody are macrophages. In order to confirm that macrophages are indeed
responsible for the clearance of the amyloid, the effect of treatment with the whole IgG
15  fraction of the sheep polyclonal anti-human SAP antiserum (batch 2866) was tested in mice
in which all macrophage activity had been inhibited by administration of liposomal
clodronate. The reagents, experimental protocol and effects on macrophage function of
liposomal clodronate are well established and extensively documented (Van Rooijen et al,

(2002) J. Liposome Research. Vol. 12. Pp, 81-94).

20 Induction and treatment of AA amyloidosis

After induction and confirmation of AA amyloidosis in wild-type mice, using the protocol
detailed in Example 10 above, all animals received a single intraperitoneal dose of 10 mg of
isolated pure human SAP to load their deposits with human SAP. The test group then
received 0.3 ml of liposomal clodronate intraperitoneally immediately and on days 2, 7 and
25 14 thereafter. One control group and the test group received a single intraperitoneal dose
of 50 mg of the IgG fraction of sheep anti-human SAP antiserum on day 3 after the human
SAP injection. A second control group received no anti-SAP and no other additional
treatment. All mice were killed for estimation of amyloid load by Congo red staining 14 days

after administration of the anti-SAP to the test and antibody control groups.
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contrast, after the 5 ng dose abundant antibody was still present at 15
days, and after 3 ng nost mce had circulating antibody at day 5 but few
after 15 weaysii(ibadsbe 15). There was no significant diffecempeoihesimwen the
patterns for SAP-E and SAP-K. 5Table 15. Serum concentration of anti-SAP
anti body after single intraperitoneal doses. anti-SAP concentration after
dosi ng ' n, range (u.g/m)* Goup (dose of anti-SAP antibody) 1 day 5
days 15 days K5 (SAP-K 5 ng) 950, 840-1200 400, 300-480 45, 25-90 E5 (SAP-E
5.10) 100AmcA0nAROGNGERP BRuIRD AHlostl BombRiK3IéSARK b BYIoRA YepbBhH00

40, 8-280 8, 6-
compared to the group which received no antibody. In contrast, in mice which received the

liposomal clodronate in a regime known to completely ablate macrophage function, there

5 was no clearance of amyloid deposits (Table 10).

Table 10. Macrophage depletion inhibits clearance of amyloid deposits by anti-SAP

antibody.
Group Amyloid score
(treatment, group size) median, range
Spleen Liver

1 (clodronate plus anti-SAP, n=13) 4.83,2.0-5.0 3.17,2.0-3.5

2 (anti-SAP only, n=12) 1.33,0.67-3.5 1.0,0.67-2.5

3 (none, n=12) 4.0,3.545 2.83,1.0-3.17

Kruskal-Wallis test: spleen, P<0.001; liver P<0.001

10  Mann-Whitney tests with Bonferroni correction: 1 vs 2: spleen & liver both, P<0.003; 1 vs 3:
spleen, P=0.078; liver, P=0.411; 2 vs 3, spleen & liver both, P<0.003.

Discussion

The result in this particular experiment confirmed that macrophage function is required for

clearance of amyloid deposits by anti-human SAP antibody.

15
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E3 (SAP-E 3 ngy) 275, 4-480 48, 0-240 4, 2-68 K1 (SAP-K Ing) 7, 7-90 6, 5-38

4, 2-9 El (SAP-E Ing) 7, 6-280 7, 6-120 5, 3-12 C (PBS only) 5, 5-7 5, 5-13

5, 5-16 wapparenisoant i - SAP anti body concentrati ons bel ®aTEP29110953088 ar e

background for the assay and represent no genuine activity. 10D scussion

In direct head to head conparison there was consi stent evidence that SAP-E

was slightly but significantly nore potent than SAP-K. After adm nistration
) ' abl e

anyl oi dna@aq,%ttgﬁ"cﬂtamnbtm@ep%sng dose abundant ant i - SAP was

The capacity of various monoclonal antibodies to mediate clearance of murine AA amyloid
5 deposits containing human SAP was sought in comparison with the standard sheep

polyclonal anti-human SAP antibody as a positive control.

Induction of AA amyloidosis and treatment

SAP knockout C57BL/6 mice transgenic for human SAP were created by crossing pure line
C57BL/6 animals in which the mouse SAP gene has been deleted (Botto et al, (1997) Nature
10 Med., 3: 855-859) with C57BL/6 mice bearing a human SAP transgene (Yamamura et al,
(1993) Mol. Reprod. Dev., 36: 248-250 and Gillmore et al, (2004) Immunology, 112: 255-
264). These mice thus lack mouse SAP but express human SAP at concentrations
significantly greater than those seen in man. Systemic AA amyloidosis was induced in the
human SAP transgenic mouse SAP knockout mice as described in Example 10, and 9 days
15  after the final injection of casein into the mice, the presence and extent of amyloid
deposition were confirmed as usual by whole body counting of amyloid after injection of a
tracer dose of '*’I-labelled human SAP. All mice had substantial and comparable amounts of
amyloid, and were allocated into closely matched groups to receive the different
treatments. One week after the tracer injection, each mouse received a single dose of 5 mg
20  CPHPC by intraperitoneal injection, to deplete their circulating human SAP, followed 5h later
via the same route by either the standard sheep polyclonal anti-human SAP IgG fraction
(batch 2866, 1 ml at 50 mg/ml total protein containing 7 mg/ml anti-human SAP antibody)
or 5 mg of one of nine different isolated pure monoclonal anti-human SAP antibodies (Table
11). All mice were killed 21 days after the antibody injection and amyloid load was

25  determined by Congo red histology of their spleens.
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15present in the circulation at day 1 and was still present at day 5. After
5 ng per nouse there was still a significant concentration of anti-SAP in

t he bl oodwefzbarioiBodays. These WO 2011/ 107480PCT/ EP201 PL@EPOBRR/053038
observati ons suggest that repeated small doses of anti-SAP anti body may be

sufficien er anyl oi d, ¢l ear ance. | .. Exanpl e 17: Conpparison of

ef fi cacy? jﬁ 8“@6\ “amyaid inaplegn Pﬁ"t&qeé%ﬂt'i‘ ﬁ&tg}éhct%ﬁ@y'ﬁt}ﬂ"éb?rﬂﬁ%n d
deposi t i treat ment AA anyl oi dosis
was i n Ecdet T]-‘lyré%%y VQFEOBE ?@Apﬁméhggg%@ goﬁage as detailed in Exanple
10 above. After Ioad| ng the | 0i d d posits with human SAP as al so

det ai l|ed i rArEibadp ltieeatiengr oups Aatibatdg e ( n-Adyleatdtprerere|treated with singl e
doses |of either 0.5 ng and 10 1 ng per nouse of the twp different

anti bddies, or 6 repeated dosgs'setyPg. 15 iven at br 4 day intervals.
A contjrol group (n=9), in which anyl oild \:\r/%g ‘g?r%'d'apgﬁjucej, recei ved just PBS
instedd of antibody and two further groups (n=3 each) were given the known
ef f ect|li ve dose oforfe ng/ nouse pf each anti bodys, 38| were|killed on day 29
for eqtimation of anyloid |oad by Congo red staining. 1pResults The | ow
doses,[Tnctuding the repeated| very I ow dose, snowed sighificant efficacy in
reducilng anyloid | oad, especiplly in tthe liver. SAP-E was again apparently
nore gotent thgayebialK. Tabl e 16 yAComdar i son pf-pot ency| bet ween | ow doses
of SAR-E and SAP-K in clearing 20viscgeral AA anyloid deposits G oup

Anyl oi[d—store, (Tediam, Tange) Spteentirver C,_Tniegatitve ¢ontrol PBS only
4.5, 4.0-4.75 3.25, 2.0-4.0 H, SAP-E(1 ng 1.25, 1.0-4.25 1.0, 0.5-1.25
monoclonal SAP-A lgG1 3,24
monoclonal SAP-B lgG2a 3,24
monoclonal SAP-C lgG1 4,2-4
monoclonal SAP-D (n=1) lgG1 4
monoclonal SAP-E IgG2a 1,1-1
monoclonal SAP-F (n=1) lgG1 2
monoclonal SAP-G lgG1 3,24

Among the monoclonal antibodies tested, only SAP-E produced clearance of the amyloid
5 deposits but its effect was the same as the highly reproducible and dramatic action of the
sheep polyclonal antibody. Importantly SAP-E is of the mouse IgG2a isotype which is known
to activate mouse complement while all the other monoclonals except SAP-B were mouse
IgG1 isotype which is not complement activating. Although SAP-B is a mouse IgG2a isotype,
its binding to SAP invitro was notably less than that of SAP-E and evidently was not

10 sufficient in vivo to be effective.
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EO.5, SAP-E 0.5 ng 4.75, 1.0-5.0 1.0, 0.5-3.5 Erep, SAP-E 6x 0.15 ng 3.5,
2.0-4.5 0.5, 0.0-3.25 KI, SAP-K 1 ng 4.13, 1.0-5.0 1.0, 0.0-4.0 KO.5, SAP-K
0.5 ng 4.86,200/105484. 5 1.13, 0.0-2.75 WD 2011/ 107480PCTPERPARPA11058888 Kr ep,
SAP-K 6x 0.15 ng4.38, 1.5-4.751.0, 0.0-2.25 Kruskal-Vallis test: spleen,
P<0.001; liver, P=0.001 Mann-Witney tests*: El vs C spleen, P<0.001;
|iver RMUEEUSHIN EQ 5 vs C spl een, P=0.604; |iver P=0.004; Erep vs C

spl een, PO0.002; liver, P<0.001; K1 vs C. spleen, P=0.065; liver, 5

P=0. 00T;heKO rSsuMts o@mo?@’cr@@"tha'?-aos&ﬁaenﬂw ‘éﬁﬂ; compPleffehi aKiiRRINGS 1gG2aSRbERN,
P=0.079; liver, P<0.001; El vs EO.5: spleen, P=0.005; |iver P=0.143; El vs
Er ep: spbramipnaPa@tHbdmanlSA\PeEmtublédw nmﬁ)atefemslow; cIEarepce gpvieens efPeCivelydss
liver, P=0.043; Kl vs KO.5: no sj gnlflcant di fferences; Kl vs Krep: no

si gni f isR&RR PAiV¢lPRal aREAWMARAAS aptibReYen: no significant differences: El vs
Kl : spleen, P=0.015; liver, P=0.353; EO0.5 vs KO.5: no significant

di ff5erences; Erep vs Krep: no 10significant differences. *Due to the

mul tiple conparisons, a P value of 0.01 or less is required for

signifi cance D| SCusSi on The SI gnificantly gr eat er pot ency of SAP-E than
SAP- K dfa@ple ; pa g shipeterisationafof i moneclepala Lt L SAP \when

adm ni Stn .%88'.e£%5&$6}5andd §’AF?‘E‘%BI?O suggestion of greater

SAP-K was selected from among the 6 different, most avidly binding, mouse IgG2a
monoclonals, derived by standard techniques from immunization with purified human SAP
10  and a conventional fusion to produce hybridomas which were cloned by routine methods.
Among these IgG2a antibodies, SAP-K showed the greatest binding to immobilised human
SAP. This was the case regardless of whether the human SAP had been directly immobilised
on plastic surfaces by non-specific adherence or by covalent attachment, or by the specific
calcium dependent binding of SAP to immobilised ligands, whether amyloid fibrils or the
15 small molecule ligand, phosphoethanolamine. SAP-K also bound well to directly
immobilised SAP in the presence or absence of calcium, and if the SAP had previously been
complexed with CPHPC and then covalently ‘fixed” in the decameric SAP-CPHPC complex
(Pepys, M.B. et al (2002) Targeted pharmacological depletion of serum amyloid P
component for treatment of human amyloidosis. Nature, 417: 254-259; Kolstoe, S.E. et al
20 (2009) Molecular dissection of Alzheimer's disease neuropathology by depletion of serum
amyloid P component. Proc. Natl. Acad. Sci. USA, 106: 7619-7623). SAP-E also bound well to
human SAP in all these different configurations. However the two antibodies differ
significantly in that much more SAP-K than SAP-E became bound when human SAP was only
sparsely available, for example when plates were exposed to just 1 pug/ml of human SAP for
25  coating, whereas when there was more abundant immobilised SAP, for example when the
coating solution contained 100 pg/ml of SAP, then there was more binding of SAP-E than
SAP-K. This difference suggest that SAP-E binds optimally when more than one SAP
molecule lies closely associated with another whilst SAP-K binds avidly to single isolated SAP
molecules. This mechanism is supported by the finding that when human SAP was

30 immobilised by capture on plates coated with polyclonal sheep anti-human SAP (batch
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15effects on liver than spleen anyloid deposits are of interest and
potential clinical significance. Exanple 18: Activation of conplenent by
humani sedwoenocioossal anti - human SAP anti bodi es in vitroPCTAPSupbmaent
activation is essential for efficacy of anyloid clearing by anti-human SAP
anti bodi es according to the present invention The capacity of th

humani SE@°hBHBd) Efﬁé’t‘ldeéﬁﬁ'Fso%foﬁope"srf‘oﬁﬂﬂ-eEhﬂﬂISPSSWdOS,‘?ib?W E@,"Otaﬁméé’? Pte C3
in hu e SO PR ' [ A [N Lf unts
of the 5a R A DY SRTRRAE elhet thi S DR oE SR D
SAP conggat(rigiteon). of 30 ng/1, or to whole nouse serum 25 which had been
spi ked wth isolated pure human SAP to this sanme concentration. In both
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ant i bodyibktiaRahllyCRBeLBAP-EL thaR SAWKTBodyd bt SRbhiERBaBoRs ML hiYPUBesAP bfdragd. SAP
SAP-E H1L1 15 30 M2 Mouse + human SAP SAP-E H1L1 30

Each point is the mean of 3 replicates.

Very importantly, both SAP-E and SAP-K bound apparently equally well to native human

SAP, shown by the similar immunoprecipitation of both antibodies in double

10  immunodiffusion in agarose gel against both isolated pure human SAP and whole human
serum. The similar binding of these two mouse monoclonal antibodies was reflected in the

similar parameters measured in the Biacore instrument (BlAcoreX, Pharmacia Biosensor AB,

Uppsala, Sweden) using human SAP covalently immobilised on the chip (Table 12).

15 Table 12. Affinity of monoclonal antibodies for human SAP determined by Biacore

ka (M *sec™) kq (sec ) Ko (M)
SAP-E 2 +5x10% 6+4x10” 5+4x107
SAP-K 3.18 +5x 10* 1.7 +0.9x 10° 1+1.7x107°

Values shown are mean and SD of 3 replicate measurements

In contrast, although both antibodies bound to native human SAP in western blotting after
agarose gel electrophoresis in physiological buffers, only SAP-E bound to human SAP in
western blotting from reduced SDS-PAGE. SAP-E thus recognises denatured human SAP
20  while SAP-K only recognises native human SAP and must be binding to a conformational

epitope.

CNBr digestion of human SAP results in cleavage between 159M and 160W resulting in a
new peptide where position 159 has been converted from methionine to homoserine

lactone (termed 150-158-homoserine lactone). In western blotting from SDS-PAGE, SAP-E

97



30 MB Mouse + human SAP SAP-E HiL1 60 30 M4 Mouse + hunan SAP SAP-E Hi1L1
120 30 Mb Mbuse + human SAP SAP-K H3LO 15 30 Mb Mouse + human SAP SAP- K
H3LO 30 3wokwilomse + hunman SAP SAP- K H3LO PCT/EP2011/053038

bound to the N-terminal 1-158-homoserine lactone polypeptide released by CNBr cleavage
of SAP at residue Met159, but scarcely reacted with the 1-140 fragment released by
chymotrypsin digestion in the absence of calcium (Figure 8). The epitope recognised by
SAP-E must therefore be in the region 140-158 which evidently comprises some
5 denaturation resistant secondary structure since SAP-E binding is not potently inhibited by
the peptides 136-147, 138-149, 140-151 and 112-119 in solution. This is consistent with the
kinetic stability and resistance to denaturation of SAP (Manning, M. and Colén, W. (2004)

Biochemistry, 43: 11248-11254).

Figure 8 shows epitope mapping for monoclonal anti-human SAP antibody, SAP-E. A,
complete amino acid sequence of human SAP showing the points at which it is cleaved by
CNBr in 70%TFA (residue 159M) and by chymotrypsin, without
reduction/carbamidomethylation, in ammonium bicarbonate in the absence of calcium,
(residues 140Y and 144F). B, SDS-PAGE analysis of SAP cleaved with CNBr. Left panel:
Coomassie blue stain; lane 1, untreated control SAP; lane 2, SAP after CNBr cleavage,
showing trace residual uncleaved intact protomer and the expected fragments at
approximately 20kD (residues 1-158-homoserine-lactone) and 5kD (160-204) respectively.
These were precisely confirmed by mass spectrometry. Right panel: Western blot with SAP-
5 showing intense staining of intact untreated SAP in lanes 1 {100 ng loaded) and 2 (10 ng),
and also residual intact SAP and the larger residue 1-158-homoserine-lactone fragment in
CNBr cleaved SAP in lanes 3 (600 ng), 4 (130 ng) and 5 (64 ng). Lane 6 contained isolated
pure human CRP with which the SAP-5 did not react at all. C, SDS-PAGE analysis of SAP
digested with chymotrypsin. Left panel: Coomassie blue stain; lane 1, untreated control
SAP; lane 2, SAP after chymotrypsin digestion, showing the expected major fragments
corresponding to residues 1-140 and 145-204. These were precisely confirmed by mass
spectrometry. Right panel: Western blot with SAP-E showing intense staining of intact
untreated SAP in lanes 1 (500 ng loaded) and 2 (100 ng), and also residual intact SAP in lanes
3 and 4 which contained the chymotrypsin digested SAP at different loadings. Very weak
binding of SAP-E to the residue 1-140 fragment is seen only in lane 3 which was most heavily
loaded. Lanes 5 (500 ng) and 6 (100 ng) contained isolated pure human CRP with which the
SAP-E did not react at all. D, Sequence comparison between human SAP (h) and mouse SAP

(m) for residues 136-147. Top panel, differences indicated above by residues shown in black
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in the murine sequence. Bottom panel, position of this extended loop with 140Y at its apex
shown in white in the 3D subunit structure of human SAP. The different residues in the
murine sequence are shown in black. The grey spheres represent the calcium atoms bound

in the ligand binding pocket.

The conformational epitope recognised by SAP-K was identified by CLIPS® technology
epitope mapping (Pepscan Presto BV) as the exposed peripheral loop, residues 121-131, at

the circumference of the disc like pentameric native SAP molecule.

5 Figure 9 shows the location of the epitopes on human SAP recognised by SAP-K (A,
highlighted in black, as determined by CLIPS® technology) and SAP-E (B, shown in white,
140-158 as determined by binding results with the CNBr cleavage product of SAP and the

fragment released by chymotrypsin digestion in the absence of calcium).

10 Example 15: Efficacy of SAP-K mouse monoclonal anti-human SAP antibody in clearing

amyloid deposits in vivo in the mouse AA amyloidosis model.

The potency of SAP-K was compared with the action of the standard sheep polyclonal

antibody in clearing established systemic AA amyloid deposits in mice.

Induction of AA amyloidosis and treatment

15  AA amyloidosis was induced and confirmed in wild-type C57BL/6 mice as detailed in
Example 10 above. After loading the amyloid deposits with human SAP also detailed in
Example 10, groups of mice were treated with 50 mg per mouse of total IgG as the whole
IgG fraction (batch 2866) of the sheep polyclonal anti-human SAP antiserum providing a
dose of 7 mg of actual anti-SAP antibody, isolated purified SAP-K at a dose of 5 mg per

20  mouse, isolated purified SAP-K at a dose of 1 mg per mouse, and, as a negative control,
isolated purified monoclonal mouse IgG2a antibody specific for an unrelated human antigen
and unreactive with either human SAP or any murine antigen. All mice were killed 17 days

later for estimation of amyloid load by Congo red staining.
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Results

The mice treated with 5 mg of SAP-K showed the same remarkable clearance of splenic and
hepatic amyloid deposits as seen with the 7 mg dose of sheep polyclonal antibody. Only
trace specks of amyloid remained in the spleens of the treated mice and none at all was
detected in many of the livers, contrasting sharply with the extensive splenic and hepatic
amyloid deposits in all animals which received the irrelevant control mouse IgG2a antibody
(Table 13). At the lower doses of 1 mg, 0.5 mg and 0.1 mg (data not shown for 0.5 mg and

0.1 mg) of SAP-K per mouse, there was no significant effect.

Table 13. Effect of monoclonal mouse 1gG2a anti-human SAP antibody SAP-K on visceral

amyloid deposits in mice with systemic AA amyloidosis.

Amyloid score

median, range

Group (treatment, group size) Spleen Liver

1 (negative control mouse 1gG2a, n=8) 4.08,1.5-4.50 2.42,2.0-2.67

2 (7 mg sheep polyclonal IgG 1.17,1.0-1.5 1.0,0.67-1.17

anti-human SAP antibody, n=5)

3 (1 mg monoclonal mouse IgG2a anti- 3.5,2.83-4.5 1.83,1.0-2.83
human SAP antibody, SAP-K, n=10)

4 (5 mg monoclonal mouse IgG2a anti-  1.25, 1.0-2.0 1.0,1.0-1.33
human SAP antibody, SAP-K, n=10)

Kruskal-Wallis test: spleen, P<0.001; liver P,0.001

Mann-Whitney tests*: 1 vs 2, spleen, P=0.002; liver, P=0.002; 1 vs 3, spleen, P=0.173; liver,
P=0.083; 1 vs 4, spleen, P<0.001; liver, P<0.001; 2 vs 3, spleen, P=0.0.001; liver, P=0.019; 2 vs
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epitopes, such as SAP-K.

10

Example 16: Comparison of efficacy of SAP-E and SAP-K in clearing systemic AA amyloid

deposits in mice, and estimation of plasma anti-SAP antibody concentrations.

Induction of AA amyloidosis and treatment

AA amyloidosis was induced and confirmed in wild-type C57BL/6 mice as detailed in
15 Example 10 above. After loading the amyloid deposits with human SAP also detailed in
Example 10, groups of mice were treated with 3 mg and 1 mg per mouse of the two
different antibodies. A control group, in which amyloid was also induced, received just PBS
instead of antibody and two further groups were given the known effective dose of
5 mg/mouse of each antibody. All mice were bled for assay of circulating anti-SAP antibody
20 atdays 1,5 and 15 after dosing with antibody, and all were killed on day 21 for estimation
of amyloid load by Congo red staining. All sera were assayed for anti-SAP activity using a
robust immunoradiometric assay standardised with purified SAP-E and SAP-K respectively,

spiked at known concentrations into normal mouse serum.
Results

25  Amyloid load was scored by four independent expert observers all blinded to the identity of
each tissue examined. The scores of all observers were, as usual highly concordant and for
statistical analysis, the total scores of all observers for both spleen and liver for each mouse

were summed. Both antibodies were efficacious, as previously demonstrated, and there
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K3 (SAP-K 3 mg, n=10) 2.81,2.0-4.25

K1 (SAP-K 1 mg, n=10) 5.63,4.0-6.5

E5 (SAP-E 5 mg, n=5) 2.0,1.5-2.38

E3 (SAP-E 3 mg, n=10) 2.5,2.0-5.0

E1 (SAP-E 1 mg, n=10) 3.38, 2.5-5.63

10

15

Kruskal-Wallis test: P<0.001

Mann-Whitney tests*: K5 vs E5, P=0.095; K3 vs E3, P=0.684; K1 vs E1, P=0.001; K5 vs K3,

P=0.594; K5 vs K1, P=0.001; K3 vs K1, P<0.001; E5 vs E3, P=0.008; E5 vs E1, P=0.001; E3 vs

E1, P=0.004; K5 vs C, P=0.001; E5 vs C, P=0.001; K3 vs C, P<0.001; E3 vs C, P<0.001; K1 vs C,

P=0.043; E1 vs C, P<0.001. *Due to the multiple comparisons, a P value of 0.01 or less is

required for significance.

The concentrations of circulating anti-SAP antibody activity were strongly and consistently

dose dependent after the single dose administered to all animals, apart from a single

outlying individual in each of the lower dose groups.

nothing above background was generally detectable even at day 1 in most mice.
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3 SAP-E CDRH3 am no acid sequence 4 SAP-E CDRL1 ami no acid sequence 5 SAP-E
CDRL2 amino acid sequence 6 SAP-E CDRL3 am no acid sequence 7 SAP-E VH

am no aciwozenuemnse 8 SAP-E VH DNA sequence 9 SAP-E \War RCmEpraciigdsyaguence
10 SAP-E VL DNA sequence 11 SAP-K CDRHL ami no acid sequence 12 SAP-K CDRH2
am no acid sequen%e 13 SAP-K CDRH3 am no aci d sequence 14 SAP-K CDRL1 am no

aci d Sé:aagﬁgeafter the 5 mg dose abundant antibody was still present at 15 days, and after 3 mg
most mice had circulating antibody at day 5 but few after 15 days (Table 15). There was no

significant difference between the patterns for SAP-E and SAP-K.

5 Table 15. Serum concentration of anti-SAP antibody after single intraperitoneal doses.

anti-SAP concentration after dosing
median, range (pg/ml)*
Group 1 day 5 days 15 days
(dose of
anti-SAP
antibody)
K5 950, 840-1200 400, 300-480 45, 25-90
(SAP-K 5 mg)
E5 1000, 800-1500 600, 360-700 80, 15-113
(SAP-E 5 mg)
K3 240, 50-600 40, 8-280 8, 6-30
(SAP-K 3 mg)
E3 275, 4-480 48, 0-240 4,2-68
(SAP-E 3 mg)
K1 7,7-90 6, 5-38 4,2-9
(SAP-K 1mg)
El 7, 6-280 7,6-120 5,3-12
(SAP-E 1mg)
C 5,5-7 5,5-13 5,5-16
(PBS only)

*Apparent anti-SAP antibody concentrations below 17 pug/ml are background for the assay

and represent no genuine activity.

10 Discussion

In direct head to head comparison there was consistent evidence that SAP-E was slightly but
significantly more potent than SAP-K. After administration of 1 mg per mouse no circulating
anti-SAP antibody activity was detectable one day later, having evidently all localised to
human SAP within the amyloid deposits. After the 3 mg dose abundant anti-SAP was
15 present in the circulation at day 1 and was still present at day 5. After 5 mg per mouse

there was still a significant concentration of anti-SAP in the blood after 15 days. These
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trigger amyloid clearance.

Example 17: Comparison of efficacy of low dose SAP-E and SAP-K in clearing systemic AA

5 amyloid deposits in mice.

Induction of AA amyloidosis and treatment

AA amyloidosis was induced and confirmed in wild-type C57BL/6 mice as detailed in
Example 10 above. After loading the amyloid deposits with human SAP as also detailed in
Example 10, groups of mice (n=10 each) were treated with single doses of either 0.5 mg and
10 1 mg per mouse of the two different antibodies, or 6 repeated doses of 0.15 mg, given at 3
or 4 day intervals. A control group (n=9), in which amyloid was also induced, received just
PBS instead of antibody and two further groups (n=3 each) were given the known effective
dose of 5 mg/mouse of each antibody. All were killed on day 29 for estimation of amyloid

load by Congo red staining.
15  Results

The low doses, including the repeated very low dose, showed significant efficacy in reducing

amyloid load, especially in the liver. SAP-E was again apparently more potent than SAP-K.

Table 16. Comparison of potency between low doses of SAP-E and SAP-K in clearing

20  visceral AA amyloid deposits

Amyloid score, (median, range)

Group Spleen Liver
C, negative control PBS only 4.5, 4.0-4.75 3.25,2.0-4.0
E1, SAP-E1 mg 1.25,1.0-4.25 1.0, 0.5-1.25
EO.5, SAP-E 0.5 mg 4.75,1.0-5.0 1.0, 0.5-3.5
Erep, SAP-E 6x 0.15 mg 3.5,2.0-45 0.5, 0.0-3.25
K1, SAP-K 1 mg 4.13,1.0-5.0 1.0,0.0-4.0
KO0.5, SAP-K 0.5 mg 4.25,1.75-4.5 1.13,0.0-2.75
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27 SAP-E humani sed VH variant HO am no acid sequence 28 SAP-E humani sed VH
variant HL am no acid sequence 29 SAP-E humani sed VH variant H2 am no acid
sequence 80 28R0Eshumani sed VH variant H3 am no aci d seguempeoi3hsi6ad- E
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L1 am no acid sequence WD 2011/107480PCT/ EP2011/ 053038 36 SAP-E humani sed
VI _ variant L2 amino acid sequence 37 SAP-K humani sed VH variant HO am no

aci d saqueatwallis test: spleen, P<0.001; liver, P=0.001

Mann-Whitney tests*: E1 vs C: spleen, P<0.001; liver P<0.001; EO.5 vs C: spleen, P=0.604;
liver P=0.004; Erep vs C: spleen, P0.002; liver, P<0.001; K1 vs C: spleen, P=0.065; liver,
5 P=0.001; KO.5 vs C: spleen, P=0.022; liver, P=0.001; Krep vs C: spleen, P=0.079; liver,
P<0.001; E1 vs EO.5: spleen, P=0.005; liver P=0.143; E1 vs Erep: spleen, P=0.043; liver,
P=0.280; EO.5 vs Erep: spleen, P=0.019; liver, P=0.043; K1 vs KO0.5: no significant differences;
K1 vs Krep: no significant differences; KO.5 vs Krep: no significant differences; E1 vs K1:
spleen, P=0.015; liver, P=0.353; EQ.5 vs KO.5: no significant differences; Erep vs Krep: no
10 significant differences. *Due to the multiple comparisons, a P value of 0.01 or less is

required for significance.
Discussion

The significantly greater potency of SAP-E than SAP-K appears to be reproducible. The
efficacy of even very low doses when administered repeatedly and the suggestion of greater
15 effects on liver than spleen amyloid deposits are of interest and potential clinical

significance.

Example 18: Activation of complement by humanised monoclonal anti-human SAP

antibodies in vitro.

20 Complement activation is essential for efficacy of amyloid clearing by anti-human SAP
antibodies according to the present invention. The capacity of the humanised monoclonal
antibodies, SAP-E H1L1 and SAP-K H3LO, to activate C3 in human and mouse serum was
compared in vitro by adding different amounts of the isolated pure antibodies to either
whole human serum containing a SAP concentration of 30 mg/|, or to whole mouse serum

25  which had been spiked with isolated pure human SAP to this same concentration. In both
cases the serum was fresh and complement sufficient and experimental conditions were
optimal for complement activation with complement fixation test buffer (CFT) as the

diluent.
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38 SAP-K humani sed VH variant HL am no acid sequence 39 SAP-K humani sed VH
variant H2 am no acid sequence 40 SAP-K humani sed VH variant H3 am no acid
sequence W0 28R0Kshumani sed VI _ variant LO ami no aci d sequare@14A2303AP- K
humani sed VI _ variant L1 am no acid sequence 43 Honpo sapi ens SAP amino acid
sequence 44 Mus nuscul us SAP am no acid sequence 45 SAP-E VH chinera

nucl eoti de sequence 46 SAP-E VL chinera nucl eoti de sequence 47 SAP-K VH

chi mera nucl eoti de sequence 48 SAP-K VL chi nera nucl eoti de sequence 49

| GHV1- 69 elUmBAnY Aikiaklsevdie dadeqhaid1ger nl i ne acceptor nucl eoti de sequence

Tube no. Serum Monoclonal Final concentrations (ug/ml)

anti-SAP antibody

Anti-SAP Human SAP

M1 Mouse + human SAP  SAP-E H1L1 15 30
M2 Mouse + human SAP  SAP-E H1L1 30 30
M3 Mouse + human SAP  SAP-E H1L1 60 30
M4 Mouse + human SAP  SAP-E H1L1 120 30
M5 Mouse + human SAP  SAP-K H3LO 15 30
M6 Mouse + human SAP  SAP-K H3LO 30 30
M7 Mouse + human SAP  SAP-K H3LO 60 30
M8 Mouse + human SAP  SAP-K H3LO 120 30
M9 Mouse + human SAP  None 0 30
H1 Human SAP-E H1L1 15 30
H2 Human SAP-E H1L1 30 30
H3 Human SAP-E H1L1 60 30
H4 Human SAP-E H1L1 120 30
H5 Human SAP-K H3LO 15 30
H6 Human SAP-K H3LO 30 30
H7 Human SAP-K H3LO 60 30
H8 Human SAP-K H3LO 120 30
H9 Human None 0 30

5  All tubes were incubated at 37°C for 2 hours to enable complement activation to proceed.
Since slow spontaneous activation always occurs in serum, two additional controls were
provided, replicates of M9 and H9, designated M10 and H10, which were not incubated but

were frozen at -80°C immediately after mixing and then thawed just before assaying for C3
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50 | GHV1- 39 human vari abl e heavy chain germine acceptor nucl eotide
sequence Si SAP-E humani sed heavy chain V region variant HO nucl eoti de
sequence wonetiowossoopt i m sed 52 SAP-E humani sed |i ght clrarmerinegiodn
variant LO nucl eotide sequence non- codon opti m sed 53 SAP-E humani sed heavy
chain V region_variant HO nucl otlde uenc (codon ogtl m sed) 54 SAP-E

hurmani &8V ﬁprﬁmnsanwwgendw GENRATE Fsebttingon aﬁx\é‘fﬁ@ép?&@aeﬂus
opti m %d%l n Op m Lt dér?aggctgﬁgééé ﬁ&ﬁn'cgd Hgéﬁ%ér&PsX@%h% He, pechegty de

sequence umani s eav al n region v riant

H3 nucl gt Gﬁ(ﬁ&w&ﬁﬂ&mmlwﬂrﬁbw@br&ﬁ_ SAP- E humanl sed heavy chain V
regi on variant H4 nucl eoti de sequence (codon optim sed) 58 SAP-E humani sed

light chain V region variant LO nucl eoti de sequence (codon optim sed) 59

SAP-E n| sed. |l i ght chain n variant L1 nu | eoti de sequence.(codon
o i B E S AP iRS 3-SR0 By AP DAL R PR OHERS T8 o

Sequenc}ﬁof( g afc 99&5688/5%‘3 nsPhumah 3, EHTB MRt RERVYw SBALIfNiFL ok WhdusBRisUT €

nucl eot| de sequence (codon opti m sed)
cleavage because the different electrophoretic mobilities of mouse C3 are more difficult to

distinguish reliable than is the case with human C3. Mouse C3 cleavage was therefore
assayed by agarose gel electrophoresis followed by immunoblotting with monospecific anti-

10  mouse C3 antibody.

Results

Both humanised antibodies efficiently activated human complement, evidenced by major

dose dependent cleavage of C3, producing reduction in the size of the slower mobility
15 native C3 immunoprecipitation peak and increase in the size of the faster cleaved C3c peak

(Figure 10).

Figure 10 shows C3 activation by humanised monoclonal anti-human SAP antibodies in

whole human serum.

In an assay including the control for baseline C3 cleavage in sample H10, it is clear that even
20  the lowest dose of both anti-SAP antibodies produces more C3 cleavage than seen in the no

antibody, spontaneous cleavage, control (Figure 11).

Figure 11 shows C3 activation by low dose humanised monoclonal anti-human SAP

antibodies in whole human serum.

Very similar results were obtained for cleavage of mouse C3 in whole mouse serum
25 supplemented with human SAP. Both antibodies showed dose dependent cleavage of
native mouse C3 leading to decreased intensity of the slow mobility native C3 band and
increased intensity of the faster mobility activated form. Also even the lowest dose of each
antibody produced more C3 cleavage than was seen in the no antibody, spontaneous

activation, control (Figure 12).
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62 SAP-E humani sed heavy chain HL full mature am no acid sequence WO
2011/ 107480PCT/ EP2011/ 053038 63 SAP-E hunmani sed light chain L1 full mature
nucl eot i cwoenquwmse (codon opti m sed) 64 SAP-E humani se@cCiriephe11obzss L1
full mature am no acid sequence 65 SAP-K humani sed heavy chain V region

vari ant_ HO nucl eoti de sequence non-codon optim sed 66 SAP- K humanj sed |i ght
chai n Vi§ugilorsheusiCantctivesion Oy e meisede qasRelenFlomn iBumaAN oftfi AvdRadigs7insap- K

hunanigﬁﬁ i j i eoti de sequence (codon
opti m se |Q§@Mé%%9§hﬁwﬁgﬁﬁgﬁl&%égbyﬂc gyﬁ%ﬁgﬁégion variant Hl nucl eotide

sequence (codon optim sed) 69 SAP-K humani sed heavy chain V region vari ant
H2 nucl@sdusgien sequence (codon optim sed) 70 SAP-K humani sed heavy chain V
region variant H3 nucl eotide sequence (codon optim sed) 71 SAP-K humani sed

|'i ght ' regqi variant .L i n i, ), 72

sap- k. Tt heb Rl BB TR ahfied X4 PRERL SRRGE SORENREE . Odon

opt ism sB8)presence of human SAP and are thus suitable candidates for use in treatment of
systemic amyloidosis, and any other disease caused by extracellular amyloid deposits in the

tissues, according to the present invention.

10
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73 SAP-K humani sed |light chain V region variant LO 91A nucl eoti de sequence
(codon optimsed) 74 SAP-K humani sed |ight chain V region variant LO 91A

am no aciwozenuemse 75 SAP- K humani sed H3 heavy chai n necrareéidesmeguence
(codon optim sed) 76 SAP-K huneni sed H3 heavy chain anmino acid sequence 77

SAP- K humani sed LO light chain nucl eoti de sequence (codon optim sed) 78
SAP- K mERHENCE & Q&GQR'@W CEchai n anino acid sequence 79 Signal sequence for
i Mmmunoalobulin chains WD 2011/107480PCT/ EP2011/053038 CLALMNS 1. A
non- mrSEREDAYR i géeausinaelidagsripkion ei n whi ch specifical ly binds to sAP and
conpetles for binding to SAP with a reference anti body which conprj ses a
heavy |chai n var i 8hP-¢ GDRyilamibseqdeageenoé SEQ 1D NO 7, and a light chain
b b P R e e B TR A A R RS (I
or a fluhct i onal | PAPELRRHGrancinmegd SeENss ant | gen bi ndi ng protein |according
to cldigm 2, whi¢ BAIﬁ-lEI’CId’IRQ[[ aﬁ@rﬁﬂ)jd@&_&]l@ﬁ@e or nore (I)[“_EI I _CDRs “sel ected from
R o N e S SR Rhi oL (SEg o oy o2 (559
CDRL1, €CDRL2 or MiDRisaﬁmpm$@BIﬁntﬁ nding protein according tjo claim2
or 3, |wherein t 1gA§J@RI;}?anﬁ,Hagg,ugé@jen\5@rl ant is a variant of SEQ [ID NO 3
wher ei i"é Ser—162 SKP%VQDNASELq?J‘énéeOi‘ Ty H—s—Val—tH—=e; Asp—ot g Y.

9 SAP-E V| amino acid sequence

10 SAP-E V_ DNA sequence

11 SAP-K CDRH1 amino acid sequence

12 SAP-K CDRH2 amino acid sequence

13 SAP-K CDRH3 amino acid sequence

14 SAP-K CDRL1 amino acid sequence

15 SAP-K CDRL2 amino acid sequence

16 SAP-K CDRL3 amino acid sequence

17 SAP-K Vy amino acid sequence

18 SAP-K V. DNA sequence

19 SAP-K V| amino acid sequence

20 SAP-K V| DNA sequence

21 SAP-E V4 chimera amino acid sequence

22 SAP-E V| chimera amino acid sequence

23 SAP-K Vy chimera amino acid sequence

24 SAP-K V| chimera amino acid sequence

25 IGHV1-69 human variable heavy chain germline acceptor amino acid

sequence

26 JH1 minigene

27 SAP-E humanised Vy variant HO amino acid sequence

28 SAP-E humanised Vy variant H1 amino acid sequence

29 SAP-E humanised Vy variant H2 amino acid sequence

30 SAP-E humanised Vy variant H3 amino acid sequence

31 SAP-E humanised Vy variant H4 amino acid sequence

32 IGKV1-39 human variable light chain germline acceptor amino acid

sequence

33 JK2 minigene

34 SAP-E humanised V| variant LO amino acid sequence

35 SAP-E humanised V| variant L1 amino acid sequence
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5. An antigen binding protein according to claim3 or 4, wherein:
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SAP-E humanlsed light chain V region variant LO nucleotide sequence
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(codon optimised)

60
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chimeric, humani sed, or human. 19. An antigen binding protein according to
any one of the previous clains, wherein the antigen binding protein

conpri seswa 2oumamsbgGlL or |1 gG3 human constant domai n. 2@CTAP2014/08306% ei C
aci d nol ecul e whi ch encodes an antigen binding protein as defined in any
one of clains 1-19. 21. A nucleic acid nolecule as clained in claim 20,
wherein the nucleic acid sequence 25conprises SEQ ID NO 54 and/or SEQ ID
NO 59. CLABMSA nucl eic acid nolecule as claimed in claim21l, wherein the
nucl ei ¢ aci d sequence conprises SEQ 1D NO 61 and/or SEQ |ID NG 63. 3023. An
expr essi-on VeBPRHMUEHRANTIEEMEINdinguriPEiIR WhlshePaeifiedlyIbindssodéPi andFompesgsy one
of ¢l ai 75, 20:22, <\80,A01 1/ LOTIB0RCTI EPA0LLL 093038 , p o0, £ [ SEQTDLAAN host
cel | conpr|5|§g an expression v ARV ALHLE AR B NERRY f 25N

net Bod dglieddrBEQIIND: RRANEE Iiﬁﬁt @il @RRbRI BEibAJeictcebns@sIFigbigned i n any
one of clainms 1-19, which nethod conprises the step of culturing a host

cell as defined in claim?24 5and recovering the antigen binding protein.
26. A pharmaceutical conposition conprising an antigen bindingggrotein as

definedin dh)OBAYIGE PEEHRINIINBPraiein WhishAinrectourAPcd SPmprisepFERITS set
carrier . h tr. [ Reet afflicted wth a disease
associg gh%ﬁg?ﬁugﬁél%?thggggﬁ%?@ﬁ?aﬁﬁggﬁﬁﬁbthod conprises the step of
adm nistering to said subject a therapeutically effective anmount of an
antigen binding protein as defined in any one of clains 1-19 or the
corfosi.i on Auf acligennbipging 1B2®in apwtrdiod tofclgme,ewbichdueheli seagreseaswecrat ed
with anyloid deposition . in a e i.C t ho i ses. th tep of
i n, SR diT RS s BCedtiRst RSt Not RS BeRdONG 22 s SHet ar
ant i geny®indH i i i 8. i - r
conposp%?éﬂqggﬁgﬁgg%ﬁggFﬁgbggégﬁﬁg%#%§?g¥yof iﬁgaﬁga%F§5%¥%%nngSQ?H&herein
t he antdoged?, bDRdI, @RPZ 6t €DRL3L S to be adm nistered with a SAP depl eting

conpound. 30. An antigen binding protein as defined in any one of
clainms 1-19 for use in treating or preventing a disease associated with

anyl oi d deposition, wherein said antigen, bindi Sprotein_is. to be
adr’?iSni &ere Wr{tﬁgeg %@'\%B%ﬂtgmaﬁa}r i B&Wr& orng, W%’\GFI)'EII’\ tﬁe IEDIREIS funcht)lonal
variant is a variant of SEQ ID NO:3 wherein Ser 102 is substituted for Tyr, His, Val, lle, Asp or

Gly.

5. An antigen binding protein according to claim 3 or 4, wherein:

20 (a) the CDRH1 functional variant is a variant of SEQ ID NO:1 wherein Tyr 32 is
substituted for lle, His, Phe, Thr, Asn, Cys, Glu or Asp; Asn 33 is substituted for Tyr, Ala, Trp,
Gly, Thr, Leu or Val; Met 34 is substituted for lle, Val or Trp; and/or His 35 is substituted for
Glu, Asn, GIn, Ser, Tyr or Thr;

(b) the CDRH2 functional variant is a variant of SEQ ID NO:2 wherein Tyr 50 is

25  substituted for Arg, Glu, Trp, Gly, GIn, Val, Leu, Asn, Lys or Ala; lle51 is substituted for Leu,
Val, Thr, Ser or Asn; Tyr 52 is substituted for Asp, Leu, Asn or Ser, Gly 53 is substituted for
Ala, Tyr, Ser, Lys, Thr or Asn, Asp 54 is substituted for Asn, Ser, Thr, Lys or Gly; Asn 56 is
substituted for Tyr, Arg, Glu, Asp, Gly, Val, Ser or Ala; and/or Asn 58 is substituted for Lys,
Thr, Ser, Asp, Arg, Gly, Phe or Tyr;

30 (c) the CDRL1 functional variant is a variant of SEQ ID NO:4 wherein Asn 28 is
substituted for Ser, Asp, Thr or Glu; lle 29 is substituted for Val; Tyr 30 is substituted for Asp,

Leu, Val, lle, Ser, Asn, Phe, His, Gly or Thr; Ser 31 is substituted for Asn, Thr, Lys or Gly; Tyr
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binding protein is a chimeric or a humanised antibody comprising the corresponding CDRH3
of the variable domain sequence of SEQ ID NO:7, or a functional variant of CDRH3.

15
7. An antigen binding protein according to claim 6, which further comprises one or
more or all of corresponding CDRs selected from CDRH1 or CDRH2 of the variable domain
sequence of SEQ ID NO:7; or CDRL1, CDRL2, CDRL3 of the variable domain sequence of SEQ
ID NO:9; or a functional variant of CORH1, CDRH2, CDRL1, CDRL2 or CDRL3.

20
8. An antigen binding protein which specifically binds to SAP, and comprises a binding
unit H3 comprising Kabat residues 95-101 of SEQ ID NO:7, or a functional variant of binding

unit H3.

25 9. An antigen binding protein according to claim 8, which further comprises one or
more or all binding units selected from: H1 comprising Kabat residues 31-32 of SEQ ID NO:7,
H2 comprising Kabat residues 52-56 of SEQ ID NO:7, L1 comprising Kabat residues 30-34 of
SEQ ID NO:9, L2 comprising Kabat residues 50-55 of SEQ ID NO:9; and L3 comprising Kabat
residues 89-96 of SEQ ID NQO:9; or a functional variant of binding unit H1, H2, L1, L2 or L3.

30
10. An antigen binding protein according to any one of claims 1-9, wherein the antigen

binding protein comprises a heavy chain and/or a light chain wherein:
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(a) the heavy chain framework comprises the following residues: Val, lle or Gly at
position 2; Leu or Val at position 4; Leu, lle, Met or Val at position 20; Cys at position 22; Thr,
Ala, Val, Gly or Ser at position 24; Gly at position 26; lle, Phe, Leu or Ser at position 29; Trp at
position 36; Trp or Tyr at position 47; lle, Met, Val or Leu at position 48; lle, Leu, Phe, Met or
Val at position 69; Val, Ala or Leu at position 71; Ala, Leu, Val, Tyr or Phe at position 78; Leu
or Met at position 80; Tyr or Phe at position 90; Cys at position 92; and/or Arg, Lys, Gly, Ser,
His or Asn at position 94; and/or

(b) the light chain framework comprises the following residues: lle, Leu or Val at
position 2; Val, GIn, Leu or Glu at position 3; Met or Leu at position 4; Cys at position 23; Trp
at position 35; Tyr, Leu or Phe at position 36; Leu, Arg or Val at position 46; Tyr, His, Phe or

Lys at position 49; Tyr or Phe at position 71; Cys at position 88; and/or Phe at position 98.

11. An antigen binding protein according to any one of claims 1-10, wherein: the heavy
chain framework comprises the following residues: Val at position 2, Leu at position 4, Val at
position 20, Cys at position 22, Ala at position 24, Gly at position 26, Phe at position 29, Trp
at position 36, Trp at position 47, Met at position 48, lle at position 69, Ala at position 71,
Ala at position 78, Met at position 80, Tyr at position 90, Cys at position 92, and Arg at
position 94, and/or the light chain framework comprises the following residues: Ile at
position 2, GIn at position 3, Met at position 4, Cys at position 23, Trp at position 35, Tyr at
position 36, Leu at position 46, His at position 49, Phe at position 71, Cys at position 88, and

Phe at position 98.

12. An antigen binding protein according to any one of claims 1-11, which further
comprises a heavy chain variable domain antibody framework having 75% or greater
sequence identity to the framework regions as shown in SEQ ID NO:25; and/or a light chain
variable domain antibody framework having 75% or greater sequence identity to the

framework regions as shown in SEQ ID NO:32.

13. An antigen binding protein which specifically binds to SAP and comprises a heavy
chain variable region selected from SEQ ID NO:27-31; and/or a light chain variable region
selected from SEQ ID NO:34-36; or a variant heavy chain variable region or light chain

variable region with 75% or greater sequence identity.
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14. An antigen binding protein which specifically binds to SAP and comprises a heavy
chain of SEQ ID NO:62; and/or a light chain of SEQ ID NO:64; or a variant heavy chain or light

chain with 75% or greater sequence identity.

15. An antigen binding protein as claimed in any one of claims 1-14, wherein the SAP is

human SAP which is bound to amyloid fibrils in vivo.

16. An antigen binding protein as claimed in any one of claims 1-15, wherein the antigen

binding protein binds to the A face of human SAP.

17. An antigen binding protein as claimed in any one of claims 1-16, wherein the antigen

binding protein activates the human complement system.

18. An antigen binding protein according to any one of claims 1-5, 8, 9 or 15-17, which is

chimeric, humanised, or human.

19. An antigen binding protein according to any one of the previous claims, wherein the

antigen binding protein comprises a human IgG1 or IgG3 human constant domain.

20. A nucleic acid molecule which encodes an antigen binding protein as defined in any

one of claims 1-19.

21. A nucleic acid molecule as claimed in claim 20, wherein the nucleic acid sequence

comprises SEQ ID NO:54 and/or SEQ ID NO:59.

22. A nucleic acid molecule as claimed in claim 21, wherein the nucleic acid sequence

comprises SEQ ID NO:61 and/or SEQ ID NO:63.

23. An expression vector comprising a nucleic acid molecule as defined in any one of

claims 20-22.
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24. A recombinant host cell comprising an expression vector as defined in claim 23.

25. A method for the production of an antigen binding protein as defined in any one of
claims 1-19, which method comprises the step of culturing a host cell as defined in claim 24

and recovering the antigen binding protein.

26. A pharmaceutical composition comprising an antigen binding protein as defined in

any one of claims 1-19 and a pharmaceutically acceptable carrier.

27. A method of treating a subject afflicted with a disease associated with amyloid
deposition, which method comprises the step of administering to said subject a
therapeutically effective amount of an antigen binding protein as defined in any one of

claims 1-19 or the composition of claim 26.

28. A method of preventing a disease associated with amyloid deposition in a subject,
which method comprises the step of administering to said subject a prophylactically
effective amount of an antigen binding protein as defined in any one of claims 1-19 or the

composition of claim 26.

29. A method according to claim 27 or 28, wherein the antigen binding protein is to be

administered with a SAP depleting compound.

30. An antigen binding protein as defined in any one of claims 1-19 for use in treating or
preventing a disease associated with amyloid deposition, wherein said antigen binding

protein is to be administered with a SAP depleting compound.

31. A SAP depleting compound for use in treating or preventing a disease associated

with amyloid deposition, wherein said SAP depleting compound is to be administered with

an antigen binding protein as defined in any one of claims 1-19.
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32. A method according to claim 27, 28 or 29, an antigen binding protein according to
claim 29, or a SAP depleting compound according to claim 31, wherein the administration of

the antigen binding protein and SAP depleting compound is sequential.

33. A method, an antigen binding protein, or a SAP depleting compound according to

claim 32, wherein the SAP depleting compound is to be administered first.

34, A method, an antigen binding protein, or a SAP depleting compound according to
claim 33, wherein the antigen binding protein is to be administered when substantially all of

the SAP circulating in the subject has been cleared.

35. A method according to claim 27, 28, 29, 31, 33, or 34, an antigen binding protein
according to claim 30, 32, 33, or 34, or a SAP antagonist compound according to claim 31,
32, 33, or 34, wherein the disease is selected from the group consisting of: systemic
amyloidosis, local amyloidosis, Alzheimer’s disease, type 2 diabetes, dialysis-related
amyloidosis, monoclonal immunoglobulin chain (AL) amyloidosis and cerebral amyloid

angiopathy.

36. A method according to claim 27, 28, 29, 32, 33, 34, or 35, an antigen binding protein
according to claim 30, 32, 33, 34, or 35, or a SAP depleting compound according to claim 31,
32, 33, 34, or 35, wherein the SAP depleting compound is a D-proline derivative or a glycerol

cyclic pyruvate derivative.

37. A method, antigen binding protein or SAP depleting compound according to claim

36, wherein the D-proline derivative is CPHPC.

117



