ANTI BODI ES AGAI NST AMYLO D- BETA PEPTIDE Field of the invention The present
invention relates to antibodies that bind 0-anyloid peptide and in
particul ar human (3-anyloid peptide. The present invention also concerns
met hods of 5 treat] |, sea 0] d by el evated (3-
anyloid | evel s or mﬂgﬂﬁ@%ﬁ@!@éﬂmﬁ'ﬁﬁm ngilrl ei mer' s di sease,
with said anti bodi es, pharnmaceutical conpositions conprising said

anti bodi es and nmethods of manufacture. Qther aspects of the present

i nventi on wiFipldef the jravestionf r om t he description bel ow. 10 Background of
the inventi ofheplZBRiBHCS rdliteHa 8RibbA) thitDirdipeanisd pepodeand icause of
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behavi our al p& fagsyligal c?rﬁpqsﬁlgnq CQP’QES'%SQE@Q °p ﬁ'éd il patients devel op
gl obal  amnéwnsagiHeg- PIRRS agreata el e Pesrit Byerion Wi be arRarsnbie™ Béat h typi cal |y
occurs 9 yealescripfoslbelswi ng di agnosis and is often associated with other
condi ti oifs, typ| cal | neumonia (Davis K. L. and Samules S.C. (1998) in
Phar macol ogi&ag NBRINAN®Y Neur ol ogi cal and Psychiatric Disorders eds
Enna S.J. armlzh@mék €dideate (ADVRGramosticbhmon dNere Maigk-repd6dogadiicd ) . Current .
therapi es rgpLRsaffbctvy TRLRARALA €2 ANBH PARESs worldalegsitrBgMaRooa) Ngvi at i ng the
cogni tive I MRAEIBNE,R nﬁ;s%@é#)%@fegm&t hgesRe e isealedle craliRlii¥s associ at ed
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provide onl cognitive 25
i mpai r ment ?{}8 ot act!%lﬁ ié ts{aa egsease atie deveiolp Yo%l aI for a
di sease- modidf PG e 9tyt’ﬁ e%ﬁ” fu P! Yl ‘fct”? rogr essi on of
t he di sease fPlewiaagrarngs. 3""5 Bpédpn %f'ﬁf)‘?‘%%\cb‘ﬁ'@s‘}t YR UPER! Vrpaﬁ'f 2 and

sust ai ned i rpadaieheant Samples AE. a8t Fhagpacolopied Mepagrmeanedit s and i nportantly
t hei r calter Nealogishiland Fsychidinic Disgrdetsedhbige DYy endlpyle hédMchrwrkilcosts of this
di sease. 30 Neivaric ap26diagnasirsntifersfiesheiresent symdiogetisappicacizased upon a

conbi nat i on feusgHaymi M@liating e comitivalmiapsers andharadliots@iaglint oet@vidiiagnosi s of

possi bl e or sp, ﬁmbkﬁo%tém«ltme pﬁ)gregénﬁﬁﬂé‘e@se Miolp@stin pREteMeshe di sease is
confirmed by Weht‘sﬁhﬁﬁiégﬁl 5'5 ivEtPLHgR l\%g:!eﬁ@fltthW?ﬁlelléTﬁlrdf@odnmvé he brain, which
| ncl ude g;he rﬁ&l?r%%ht r!a;? o brifdolias o @azr BEMY ARl AM SR sdasd gebral

vessel s, i ntrane neur. naptic | oss
and | oss of ﬂ}?éi’j’ﬁ@ﬁ‘gf O\g%?ﬂ%m ?1 ¥ha£§§l he pro%re% oL 1Jt € Qésé Ang %%Us %Tef vy, RD
(1991) 3 NSHFTPPTIAZHES Wallgayoviss radiceland pljsiine Amﬁmé?rﬁ%vsa’m@% paets
hi st ol ogi callfestherteniend Ftpartandy gk AEEs S YE %“Et@dttcﬁ‘&tthettﬂléee"ed amyl oi d pepti de
(Al)) is keyetlhcarheogy d@redsdash of Al zheiner's di sease (Sel koe, D. J.
(2001) PHysi ol ogi cal Reviews 81: 741-766).

Clinical diagnosis of Alzheimer's disease is based upon a combination of physical

and mental tests which lead to a diagnosis of possible or probable Alzheimer's

disease. At post mortern the disease is confirmed by well characierised neurological

hallmarks in the brain, which include the deposition of A in parenchymal plaques

35  and cerebral vessels, intraneuronal formation of neurofibrillary tangles, synaptic loss
and loss of neuronal subpopulaticns in specific brain regions (Terry, RD (1991) J
Neural Trans Suppl 53 : 141-145).

A plethora of genetic, histological and functional evidence suggests that the -
40  amyloid peptide (Ap) is key to the progression of Alzheimer's disease (Selkoe, D. J.
{2001) Physiological Reviews 81: 741-768).

Ap is known to be produced through the cleavage of the beta amyloid precursor
protein {also known as APP} by an aspartyl protease enzyme known as BACE1 (also



Al') is known to be produced through the cleavage of the beta anyloid
precursor protein (also known as APP) by an aspartyl protease enzyne known
as BACElI (also 1. known as p-secretase, Asp2 or Memapsin-2) (De Strooper,
B. and Konig, G (1999) Nature 402: 471-472). In addition to the

par enchy and vascyl ar . deposj tion of A(3 have
been pos'?ﬁﬁ ngYR %83‘:6%??“ oé%g'af’ﬂ%z)o(ﬁ ro%qer%j 'g‘glg%'gﬁ ﬁae{/1 %@B af f ect

neur onal fNAl¢e ﬂ% 4 bt taln addigon tothenarsnely™a) A Eseular dReasition (Lanbert 5 et.
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t o be t he bbhh diftige BeDsdnid siaguat (WasaggT ¢1Pat) avram t D45SY| GradngyISAques, | ndeed
A042 has Qess) 3 IERMThehD 2R @GBS TR eiatiadicls\of ARG appbdras béhé forns in
vitro {sJ ark@ﬂégulatl)ﬂ-of(ﬂébga%ﬁaega@hQﬁ@&ﬂ}l&& Mt e 2hadKas rRA sfownsuch A(342 has
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m nor pro ction are
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post ul at e EhaAYtPUAREL? 53 rgpor Cté’l olsa. smalkihifledt ¥$e way of treating
AD ( Yunlerqslusiion arejapggyated W'ﬂ’H?@P foec"s(ql’d?!ﬁ depositipp. tiEggforRdings Peensuppor t - of

thi s, nut @estolrtedithat redhalion niARRdlope sewbe an effactiveoiay of me¥pg ABRd presenilin
genes havéydhekrin S @8l Physiol ifaidD 92:08%5203) Insopmedethishautatdratin ve | evel s of
A042 and tihedBfickd freSlit€dr pRIMINGPPREnd preseniflh géries ABEBeech tepbhtedigi Mer' s di sease
(AD) (Sel iﬁ?&ioﬁm&nuy .E&@Hsb%yre:%@ leve P A4 230 therdfS¥ shorfeRing &He%eHum Genet .
3:67-99) . 1l bnsah@ Z‘Hel%rgiﬂg Qﬁoeﬂ‘maﬁooﬁg‘@l\ﬁﬁt(ﬁo §' tion is also
dependant &eﬁor‘ﬁ%&ﬁ I} éérﬂ%taé“ g% SR A Sed HoleB! thg] rr\ anyl oi d

depositio 0 human
trgnsgeneg P?‘?'hﬁw,sea?sol\ﬂ%B%ndaQeOPé’? ¥?—§§E1|"’W >§\§ %aragc uman APP transgenes
typically devel op cerebral pI aque-1ike O-anyloid deposits from 12 nonths of
age ( Gam#ginil megdelgpf amyloidodpppsifoathgrebespensatad Bpguergygiesginganutast al ., (1996)
Sci encd® 2Tdman Bensh&®s)n mighi Mige pierexpoassing single bohdn AR Bartsgénesan APP and
preseni | i nyplcal(yREBvaipp céremralpipgne ket frangeil Hepodiefeino2 reattieddfabe pl aque- | i ke

p- anyl oi d (G&RESD tes aR$1998] Naturd 372 533-50DMshis KObt AA0@ ¢ SLfendd Zx4: at al ., (2001)
Exp. Neur olgg. 12, wh@mict icafhiePivd mBRant@umdh app dniPR2bnilNeysd-pi ol . Dis. 6:
231-244. by, ﬁeé%?& &Velob ©8RbiRMINRARREE- S0l *aé{:osh@% éa{r@§§ port of
eX0gengus (i 2 E&ﬂ 1081) EXENERICE 177 3H9P fecchWand@ e 4! asma plays a
rote In tQF‘QQQFIgeuro Euo! BIS

It has become increasingly apparent that the transport of exogenous A between the
central nervous system {(CNS) and plasma plays a roie in the regulation of brain

40  amyloid levels (Shibata, et al (2000} J Clin Invest 106 ; 1489-1499), with CSF AB
being rapidly transported from CSF to plasma. Therefore active vaccination with AR
peptides or passive administration of specific A antibodies rapidly binds peripheral
AR altering the dynamic equilibrium between the plasma, CSF and ultimately the
CNS. Indeed there are now a plethora of studies demonstrated both these



40 anyloid | evels (Shibata, et al (2000) J din Invest 106: 1489-1499),
with CSF AD being rapidly transported from CSF to plasma. Therefore active
vaccination with A(3 peptides or passive adm nistration of specific A(3
ant i bodi es rapi dl y binds peri pher al AD alteri ng the dynarri c equilibrium

bet ween t he ti mat e t are now a
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Neur ol ?a 1p84: r&ﬁém AR89y §|s Eﬁ&EMhﬁﬁécﬁeﬁen%f ?a'ahé- al so showed

evi dence o _ Newgol ogy 64 (9)
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anyl oid | evel s or p-anyloid deposits include mild cognitive inpairnent
(MCI, Bl ashkiberdige2g6a)y disrders bhasharyized by elexpitasf- amylaiddavels onBemyiadcogni ti ve
heal t h t o depbsitstaiydé trily eognitipaimpaienént #vidl, Blagkodi(296) Neurchidemye: Predi ction by
pl asma amydiigdchbsiemiohZomdghife Negltnio iall cbghitive Ripabphiyt saadizREmbsTocy st ei ne”
in press, &sdabdpreit@sh doisdita YRR betd 82, erbidlaPieinp&ral 64 Adopla@ior r hage  with
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var i ous tvmgf odsdepshalidge L 3% mcy?olrhcé]ﬂg% PAREGAIROCT at ed i th

Par ki nson rt| cal basal

Su
degener at |%‘??Sa??1 g&f‘?rﬂ}%@e\%@vﬂ? 56’8'?:! t?'f’ aess%‘?a e| ni%nsog 8'Se Rse
(Mol | enhaﬁ?grﬁsﬁ"iﬁmm\}"e Sy} cofticy ﬁ?é’ 3 '%'h@&’ S%be‘rﬂé 007, van
G jen, M Liprdhizeiness diseagpMajenmgerdd208n0d Noyith Te)He poHRistekd a, PD (2007)
J Neur® S, 200B 422 Qiieh) MLSumthlleymb?UQﬁlﬁG%rﬁ%mq Rewn syndipme sment of the
present i rREA0DTN Ndued 8cii 254260 ded a t herapeutic anti body 35 which is an
anti body or antigen binding fragnent and/or derivative thereof which binds
(3-anyl oi dsRRMLiyIR tHe idvertioRQ | D No: 15) with equilibriumconstant KD |ess
than In an embodiment of the present invention there is provided a therapeutic antibody
35  which is an antibody or antigen binding fragment and/or derivative thereof which

binds p-amyloid peptide 1-12 (SEQ ID No:18) with equilibrium constant KD less than

100pM but does not bind to B-amyloid peptide 2-13 (SEQ 1D No:44), both

determinations being made in a surface plasmon resonance assay ulilising peptide

captured on streptavidin chip .

40
In ancther embodiment of the present invention there is provided a therapeutic
antibady which is an antibody or antigen binding fragment and/or derivative thereof
which binds B-amyloid peptide 1-12 {SEQ ID No:15) with equilibrium constant KD
less than 100pM and has an equilibrium constant KD for binding to B-amyloid peptide



100pM but does not bind to (3-anyloid peptide 2-13 (SEQ I D No:44), both
determ nations being made in a surface plasnon resonance assay utilising
pepti de captured on streptavidin chip . 40 In another enbodi ment of the
present invention there is provided a therapeutic antibody which is an

anti body o t and/or, derivative th whi ch bi nds
0- amyl oi d é%&éd’g’%m%@n(‘@é%’ﬁ 188‘%%;? at%té t@?fﬁ?rlpieB Jrﬂzc(gﬁgﬁ'g\nt KD |ess

t han” 100pM¥@ihe). prifad %?FWH?WSPS’PBWF’%WUQH@ MESMosrressNaRee A& o ( 3- anyl oi d
pepti de 3 @ilidiGy Pepridy ¢apiurest apvstrepthvidincliiz 1000-f ol d greater than that for
peptide 1-12 (SEQ ID No:15), both determ nations being made in a surface
pl asnons r emeRaRenB8ident dithel preseftgnveattnitiiee Bpdvideed ttapeliicept avi din chip. 5
I n anot herg d'bHHﬁrEarpéntlb&f? o%ﬁ@@r%ma.ﬁwﬁégmeﬂﬂaﬁdmesnuaﬁvenﬁé?adfded a

t her apeut i gy tﬁﬁﬁ ﬂ%uﬁ%ﬁe h&ﬁ@o kBg fragrrent
and/ or derl Sq;lén %ngﬂ san l‘t ta t%( t8 pam f’Lc?e
No: 15) wi 1 4 3’ B f g % gi—fgg eqw I i br| um
constant W ‘8 § Qfe?)tﬁrdf"? a %rpf t 44) which is
10, 00014 o) Re: )eté’t“é‘i’e“frﬁ'é{ﬁt"i’ﬁ ing glade, g7 SUFceRIasmMop SIS #8530 15) bot h
det er mi natli'“bﬁ@ RRRHoRCaRtRe qnnatraptgmlna %lé pl asnon resonance assay utilising
pepti de captured on streptavidin chip. In one aspect the surface plasnon
resonance lassayspettithe sirflace pagpidndesooanze asey ubiisingTeptetcaptu@tdonchi p is the
Surface PlsyepRtdiRens RANE Surties Rlasifies REdoRSEeiaBsdyiIBsdriadmp e Exbiplael ow. I n
228% L‘?g Sd AR, 1 ﬁxt%thépéépé&%e@uﬁ%shﬁﬁ %}B&Hﬁﬁﬁﬁﬂmﬂhb 'plf)p?idﬂg ngglrm ISIODIE

M
Bi acoreTM &5\% %glsgg%g{lanah‘?ﬁt%ﬁﬂéf% A(ﬁatl v% er% gl ne%fta1 02% t he present
i nvention trhé’re I s provided a therapeutic 20 antibody which is an anti body
or anti gen bi ndi ng fragnent and/or derivative thereof which binds
3-amyl oi d pépeitetestiye ambedirment alfts Pesant inventionbetsit PrYedaherapic 1.0nM but
does . n#t ANtlpdy wh(cB issanangbady pepttiverebindingfraose arg/onderivatjve thrsedi
det er m natwhishsbingle iBragnylaidbrbptiden’-gdheitreequilibricen gdnalaniofD leestbaah®@di mgsay descri bed
i n Met hod dBeshotibing to feeapipideeptize 2008, (SRS 1D NoaA) bbtk Betaibieationd bargy enbodi nent  of

the presenhadeny ®Blslfiteplkemen ieSorney asdafldedcrid el ABMed Bef @@t i body which is an
anti body q:gxa ek 98B Pi Ndi ng fragment and/or derivative thereof which binds

p-anyl g dpe ide 1-40 with eqwllbrlumconstant KD | ess than 1 OnM and

has an eqq ﬁér%ﬁ% &ﬂg%@ %ﬁ‘%’)’t [ blnding to I0| d ept| de 30 2-13
SEQ I D Nor 4 PGP e LA he’?  Progiea L P e 1012 ( SE
I(D QNo 15)ther %WH ' At ‘é‘g' aﬂtk?aai'i” Ing fraongnt ?%f’é% IoI :as(ramn reS(()nan?ce

assay deéi?F'YEB'é%lt FRRONERITIRINGS Fegmy Q*Fbpeﬁﬂ uwithhequiiRriumt Fengizp *ﬂ%r al ternative
enmbodi nentlesgithanii@nidiasd bag an enpiibriumpepnsiaaliD fosbipgingfodertinyipid Bptidener apeut i c
ant i bodly, 2t (GECGI1B Nerddawbictbie d)0tbioldagnaateydhraniiat fir peptide A AEBEQ Hhd/ or

No:15), both determinations being made in the surface plasmon resonance assay

described in Method B of the Examples below.

In another alternative embodiment of the present invention there is provided a
35 therapeutic antibody which is an antibody or antigen binding fragment and/or
derivative thereof which binds B-amytoid peptide 1-40 with equilibrium constant KD
less than 10nM and has an equilibrium constant KD for binding to B-amyloid peptide
2-13 (SEQ ID No:44) which is 10,000-fold greater than that for peptide 1-12 (SEQ ID
No:15), both determinations being made in the surface plasmon resonance assay
40  described in Method B of the Examples below.

In an embodiment of the present invention there is provided a therapeutic antibody
which is an antibody or antigen binding fragment and/or derivative thereof which
binds B-amyloid peptide and which comprises the following CDRs:



derivative thereof which binds 3-anyloid peptide 1-40 with equilibrium
constant KD |ess than 10nM and has an equilibrium constant KD for binding
to (3-anyloid peptide 2-13 (SEQ ID No:44) which is 10,000-fold greater
than that for peptide 1-12 (SEQ ID No:15), both determ nations bei ng nade
in the sur . W’g pance assay 40 described in Method B of the
Exanples b t of the resent invention there is provided
a therapeuﬁ?%“zaﬁﬁ% ‘DW(TNT (S§ rgﬁody or antigen binding fragnent
and/ or der¢RRHS: EIVERASERR IMPEh b| nds (3-anyl oid peptide and which

conpri ses witha & lpinapwieayy cTDRyaratleCRRMlorgDRIEE o BRSVHD ghlwe faniCDRH2:

FI SNLAYSI RWADTVTG (SEQ I D No: 2) CDRH3: GIWFAY (SEQ ID No:3) within a human
heavy chain variable region originating fromthe VH3 gene famly 5 and:

CDRL1: RV%ﬁLHI‘ﬁW@&[LHSNWLﬂ deodd No@PRL2: KVSNRES (SEQ I'D No:5) CDRL3:
SQTRHVPYT ( (Q k@smg@ E IWNB n a human |ight chain variable region

originati ?‘ B quence di sclosed in GenPept entry
CAA51135 f'cio out thls S eCILICGIIOﬂ, the terns "CDR',

" CDRLI 10 Aain "a"a TR 2°H 839UG07%t he Kabat
nunber i ng W@F@nﬂ’%ngﬁte?tﬁ’r@ﬁﬁqmﬁ@EQI{Q%’EZ"'& al ; Sequences of proteins of
| mmunol ogi cal Interest NIH, 1987. Therefore the follow ng defines the CDRs
accor di ng Theoughait thisspatiiication, CERmMBRE'CDRISEDRCDRIGDRL] "GIM.3"CDRH2: 50- 65 20
CDRH3:  95-"tDRHTCIRIRBRN2"2¢DRM3" Ol iRe Kaht bmbdriniRsdter s &6t foth inThe VH3 gene
fam | y;sandkabgd @bﬁ%@éﬁ&@&@%@@%bﬂmﬁ%@ AT RIGrb NI, S 0B THERfoRd bed i n
Mat suda etth@ﬂo“gw]weﬂ@%] s thd CHXP LTI he WREhtiohNe, 188: 2151- 2162, 1998) and

Lef ranc e | nmunogl obul i n Fact sbook. 2001. Academi ¢ Press:
London). dh p%r1td§gul ar enbodi ment, the human heavy chain variabl e region
ori gi nat es % A V gene sel ected fromthe fol | ow ng subset of VH3
famlyrre S0M83- 48, VH3-21, VH3-1 1, VH3-7, VH3-13, VI-13-74, VH3-64,

VH3- 2320 VERRIB: 991182 53, VH3-66, VH3-20, VH3-9 & VH3-43 A V gene sel ected
fromthe fQDRLdWﬁé‘lsubset of VH3 family nenmbers: WI-13-48, VH3-21 & VI3-11
35 The VHMPRI: §ene

CDRL3: 89-97

25  The VH3 gene family and related immunoglobulin gene nomenclature is described in
Matsuda et al (Journal of Experimental Medicine, 188:2151-2162, 1998) and Lefranc
& Lefranc (The Immuneglebulin Factsbook. 2001. Academic Press: London).

In a particular embodiment, the human heavy chain variable region originates from:
30 » AV gene selected from the following subset of VH3 family members: VH3-48,
VH3-21, VH3-11, VH3-7, VH3-13, VH3-74, VH3-64, VH3-23, VH3-38, VH3-
53, VH3-66, VH3-20, VH3-9 & VH3-43
+ AV gene selected from the following subset of VH3 family members: VH3-48,
VH3-21 & VH3-11
35 ¢« The VH3-48 gene
or an allele thereof,

The sequence in Genbank entry MO92675 is an allele of the VH3-48 gene. M99675 is
a Genbank nucleotide sequence of a genomic piece of DNA including the two exons

40  that constitute the human heavy chain gene VH3-48 (SEQ ID No:22) and encode the
variable region amino acid sequence given in SEQ ID No:21. In a particular aspect
the human acceptor heavy chain framework is derived from M99675.



or an allele thereof. The sequence in CGenbank entry MP9675 is an allele of
the VI 3-46 gene. MB9675 is a Genbank nucl eoti de sequence of a genom c

pi ece of DNA including the two exons 40 that constitute the human heavy
chain gene VH3-48 (SEQ I D No: 22) and encode the variable region am no acid

sequence given in SEQ.ID No'21., |n a I cyl.ar t human accept or
heavy chai Hof({éfi{?e%sr%%diasm%'ﬁ%e\ll\éae % §r#%y8%§ . h%g tﬁeo%oﬁg%tro tF &(; construct a
conpl et e \B&BEIESRCeA VAeaGHORE 2 RUEOE FapEvY 48594884 i ne encoded
V- gene MpospededdyithedivmanH4 mingsnr (K@b3Bquences i nclude that encoded by the
human JH4 YAIMVGERETIVRSS: ) . AESVMABIXEA vTVSS (SEQ I D No: 23) 5 of which the
i ni tial5 fo¥mwhich#lednjtat foupresidygst | wthiribe PR3 reaicgiveYeh\ihiegiRceddyteh| aced by t he
i ncom ng GRNingPEPR frem deronorantibddgdy. The skill ed person appreciates that a
germine V gene and a J gene do not include coding sequence for the
entirety ofnchemdtyperdtniappicbiids thabagat@iine V Gerleld@d aligeh®dd Bt i2fude 10 t he
| nvention, cot:u#a€ sEddBRceSBAHE Btfet) §f HRERMInGAEORS. hibveevER Hthe bRIBBAGGSODUL i N.
Accor djngl e inbdlf .%@éﬁﬁé%éﬁﬂe%@p?ﬁi—ﬁe@ GneSbnb ifhuNeSoshiy, @ JH mini gene
sugh as J rd%ny esetb‘%i hef%v\y § @lslcn 3-38/% H%ni&&gsluaé\\p' 1, SEQID
No: 2 and | .?"%é%%%%éltﬁdi n_a n§' S0 é mm mature, fully
rear r anged' e set AIeAVY AR %? ?@Bi?ﬁ%?&@”?df ?E@i’ Elp%agd%@.ﬁ ne a heavy
chai n var i IRoS (aessrmbleddn a fgane] 50 phipdpmicamatyerfulyresnanges g tsent ed in SEQ
| D No: 26, <h8in vadpbleThgion)dy $uifisiest ip dgiinerm heawohetl veabisegienef thed CAA51134 has
t he anmimo iaehtbn selyaehsoeyesentedimSSEQ ND26iE28220. 20 The |ight chain variable
regi on framework sequence known by the GenPept ID CAA51134 is the deduced
ani no aci drieeaKuncegieh estolisd bycénpastna eaaed: 134 Ghd the Aaidd acar i abl e regi on and
i's identicaludiee 0 NBECABINY24aci d sequence with the same frameworks in
t he dat abase: Genpept accessi on nunber S40356, and is described in Klein,
R, et,al. ur,. . J. | nol.. 23 (1 : 9 The DNA codi ng 25
sequen%:ozl f%}e%%gf‘l"ifﬁgméé%%%ns%ﬁﬁe” oésge@g%‘ggk%%’%’géiﬁ %éﬂp ! 72467, is given
as | SEQ | [PAGT1HAS e dediced Amino, 0 seqjusnee of AP eatranaslion] AN he human
accept or HeHe ©rign ANY s iaepiicst te anetherdsina 48 SEAYIACRMEBYS SaM8 t he JHA i ni gene
and the huramewads éphe datphaght Cereptrccgsion aireleb BAO3SS. andrs daseried §im CAA51135,
opti onal | KleioR. zétial. rigyr.enennoumoly8? 8 .2), SeéM32%2 (1998k TheDNAwedingror e particul arly
one t 024 hrsequensel it CANET 130 cadsibRrasiGenbarikdh ceassindNes7 2368 edgivedrast he
correspondspio ®sizdues found in the donor VH domai n having the sequence:
SEQ ID No: 17 and VL donmai n having the sequence: SEQ ID No: 19 that nmaintain
al | or sypstantialdsy L#m@itwéégsnmgﬂeén ac%ait'me Yy Ghintiifedl@RY  ant i body for
(3-anyl oi ade?n%%tfl iemggg% a?gtheﬁ ¢ tir?ne ' %ﬁf%e% ar?gcc ?r I%h?c‘i' Pg af fi ni ty 1S
meant t hatSt he ther ape éIC n Q .ﬁaﬁ att.rms atentord reduction in
bi ndi i aifFARVPR SORHYET e 4D Haostiala i one or more, such as

one to four, more patticularly one to three, substitutions of amino acid residues based

on the corresponding residues found in the donor Vy domain having the sequence:

SEQ ID No:17 and V. domain having the seguence: SEQ ID No: 18 that maintain all

or substantially all of the binding affinity of the donor antibody for B-amyloid peptide.

35
By ‘substantially all of the binding affinity’ is meant that the therapeutic antibedy has
at most a ten-fold reduction in hinding affinity compared to the donor antibody.

In a more particutar aspect the human acceptor heavy chain framework derived from
40 MS9675 and JH4 has one to four amino acid residue substitutions selected from
positions 24, 48, 93 and/or 94 (Kabat numbering).



In a nore particular aspect the human acceptor heavy chain framework
derived from 40 MP9675 and JH4 has one to four am no acid residue
substitutions selected from positions 24, 48, 93 and/or 94 (Kabat
nunbering). 6 In a nore particul ar aspect of the invention the human
acceptor heavy chain framewrk derived from M9675 and.JH4 conprises the

f ol | owi ng ' 8§05 RALIU{GF aspect & gdpgalon e UTRE APEERICENGL AR ). (i) 5 Positi on
Resi due d@mgworkgleryedrom\P967§ ndptild compriserang fellpwinggesidpes éay 94 s 15 or
(iii1) PogohseomtiResibelirge #t@redf: 20 93 V' 94 S In one enbodi nent of the
invention@here is provided a therapeutic antibody conprising a V' chain
havi ng & hepgsipnence set Residie in SEQ | D No: 26, 28 or 30 and 25 a VL donmain
havi ng thggssequence setyforth in SEQ ID No:32. In another enbodi ment of the
inventiond,here is provigded a therapeutic antibody, which antibody
conprises a heavy chain having the sequence set forth in SEQID No:34, 36
or 38 and a light chain having the sequence set forth in SEQ ID No:40. 30
| n anot her"erbodi nent of the invention there is provided a pharnmaceuti cal
composi® i df conprising a therapeutic antibody according to the invention.
In a furt Hesitepbodi ment Residu¢e i nvention there is provided a nethod of
treating &4 35 hunman paVM ent afflicted with a 3-anyl oid peptide-rel ated

di sease whasch nmet hod ceonprises the step of administering to said patient a
t herapeutigaal |y effectige anmount of a therapeutic antibody according to
the imwention. Use of a therapeutic antibody according to the invention in
t he manufq1ture of a 40 nedicanent for the treatnent of a R anyloid
peptide-r%m?ted di sease is also provided.

Position Residue
48 !

20 93 \%
94 s

Int one embodiment of the invention there is provided a therapeutic antibody
comprising a Vy chain having the sequence set forth in SEQ 1D No:26, 28 or 30 and
25  aV, domain having the sequence set forth in SEQ ID No:32.

In another embodiment of the invention there is provided a therapeutic antibody,

which antibody comprises a heavy chain having the sequence set forth in SEQ D

No:34, 36 or 38 and a light chain having the sequence set forth in SEQ ID No:40.
30

In another embodiment of the invention there is provided a pharmaceutical

compaosition comprising a therapeutic antibody according to the invention.

in a further embodiment of the invention there is provided a method of treating a

35  human patient affficted with a p-amyloid peptide-related disease which method
comprises the step of administering to said patient a therapeutically effective amount
of a therapeutic antibody according to the invention.

Use of a therapeutic antibedy according to the invention in the manufacture of a
40  medicament for the treatment of a B-amyloid peptide-related disease is also
provided.



7 I n anot her enbodi nent of the invention there is provided a process for
the manufacture of a therapeutic antibody according to the invention,

whi ch process conprises expressing polynucl eotide encoding the anti body in
a host cell. 5 In another enbodi nent of the invention there is provided a

pol ynucl eoti de _encqdi n t herapeuytic. ant | V, ain conprising a VH
chai n havi ga”f“it?greé’@%?ﬂ'@%&élo%ﬁ'mfef‘@opﬁher%ﬁ ?%%ﬂ%%%iﬁg or 30. In another
enbodi ment Mapulagiae PR, BREPIHC AHEPEY 355orgInB A B VeriB W %6 de encoding a
10 t her apecanusisesrpteseiyg pahgreleatida preogivaie a5tibagy i afostiettai n havi ng t he
sequence set forth in SEQ ID No:32. In another enbodi nent of the invention
there i s pmanomecknibogipieyafeecnien b tese Bctiravifed a pblyeucieotide ércoding 2 body heavy
chai n havi pgrdhBfic 2RSSV Baif @hiphsihdla BfFEddiThaMag &b, sedfencd Betor 38. In

anot her enpadi& iolo-bd1@slbpention there is provided a pol ynucl eoti de
encoding a therapeutic antibody |ight chain having the sequence set forth

in SEQ ID 40, 20 In a re parti r_er i . I ntion there
is provi degoagog'?ﬂv%?&"&)‘? e_'”@ﬁ{é"té‘&%g% ) Flergg gﬁ' |Cée%g%€{%§%§y%eavy chai n,
whi ch pBl yig@rediciapiospight ¢ 5%°°FHB3'“%%&M%’HI?€" PIGERURE ¥EQ 1 D No: 35, 37,
39 or 42. ToRhinR@EINGidte particul ar embodi ment of the invention there is
provi ded a 25 pol ynucl eoti de encodi ng a therapeutic antibody |ight chain,
whi ch pol ymumbibet enstedineangf theseentidnehare greevided sgolyhunleolidd encgii@ 4 D No: 41 or
43. In a petdpsitcantiRapRskiviremin idving tHeaseapeict bet fathtin BBEAYD Whi3é/86i s an

anti bogy ogr4ar agnment and/or derivative thereof essentially |lacks the
functions of a) activation of 30 conplenent by the classical pathway; and

M I'ng e seguence’ ‘No: 17 and a VL
35 domai n having the sequence: SEQ ID No: 19. In another enbodi ment of the
i nvent 28n thaemereipartigyianampedimantsh ihginyentopithesris orvidas A golvausiesbie body heavy
chai n or aefoodigare tierapaeticentibasip heavy shaigy whichmobioteEoHdererIPRgesttle  sequence SEQ
| D No: 17, bequpadetsethoitiain SECEIDPGE3NET 380t 42le of SEQ I D No: 18. 40 In anot her
enbodi nent of the invention there is provided a pol ynucl eoti de encodi ng an
aﬂti body | ir@?mbtg%@hﬁt% pgﬂc@a];gtemgmeﬁt&%@@ﬁti&m&d@@e?w Sona} nsgg\/il Bg
the sgguepsen obitids dndling herhfbuB@sdibedy ight chaR, HenIRHRLGRIHLE O
No: 20. g Dg%@g{sgsd‘hgggﬁgh&tgepﬂﬁgb s?@fm'ﬁﬁ(ﬁ”érh@.” 1. Antibody Structures 1.1
ant 1 bodie

I ntact Anti I'és tact s are usually heteronultineric

| ycoproteins conprising at |east t . .
glyeop In a particular embodiment the theraprat.lt\l(cvO antibody which is an antibody or fragment

and/or derivative thereof essentially lacks the functions of a) activation of
30 complement by the classical pathway; and b) mediating antibody-dependent celiular
cytotoxicity.

In another embodiment of the invention there is provided an antibody or a fragment
thereof comprising a Vy; domain having the sequence: SEQ ID No:17 and a V.
35 domain having the sequence: SEQ ID No: 19.

In another embodiment of the invention there is provided a polynucleotide encoding
an antibody heavy chain or a fragment thereof comprising a Vi domain having the
sequence SEQ 1D No:17, in particular the polynuclectide of SEQ ID No:18.

40
In anciher embodiment of the invention there is provided a polynucleotide encoding
an antibody light chain or a fragment thereof comprising a V. domain having the
sequence SEQ ID No: 19, in particular the polynucleotide of SEQ ID No:20.



heavy and two |ight chains. Aside fromIgM intact antibodies are
heterotetrameric .glycoproteins of approxinmately 150KDa, conposed of two
identical light (L) chains and two identical heavy (H) chains. Typically,
each light chain is linked to a heavy chain by one coval ent disulfide bond
whil e the nunber of disulfide |Iinkages between 10 the heavy chai ns of

di fferent inmunoglobulin isotypes varies. Each heavy and light chain also
has i nt r ac BefaflediPesgriptiofeofithe tyemtionEach heavy chain has at one end a

vari abl e dosAntibddyiStructlrésowed by a nunber of constant regions. Each |ight
chai n has 1a mmaéti shibedidomai n NO and a constant region at its other end; the

constang r ﬁ&ucpéhuead.esta?@uguameté;aﬁumnér@ g@%f&@iﬂs Mérﬁd?nsnh@ﬁt bask 6lo const ant
regi on of '%?’5 RS 1GR2NdnE dfefivama ma 2R Qa?é%i AbRrflAgei n 15 aligned

with the v

s of
anti bodi es? ?Brﬁt?%s ?aeprc»fu% tel népos bi? Sntlc Ih togﬂc}%e of two
types cal l é'?f‘ﬁ&ﬂ?ﬁﬁ“%h'&?a% 8 "Ef‘a B‘c%'ﬁ e'taﬁr(’epgé[I e*WB‘ '3 8 MRe¥e of the
constant el RyPne peyRisRbd ﬂﬁfdér‘i’o?%‘éh'ﬁﬁ'i'%'?i’"?@fﬂd?égg PrkaosseMeen const ant

regi onl1ef thedeavyishainsof difesenhimmunegienviniselyRrsopees. &aph bravaand lightd to five

di f f erent clamsasshaslirgrachdirgdisulfidg Briddeg GEa heady dhgivhas gi®naeadd 8gA can be
further subdliawie deslain V.0 falitlael Bembet FClnstdng Egdions. gEaRh ligmdhdigkak, and | gAl
and |1 gA2. Sp&afbR oMM (AN £¥nslaniVegibn S Sepdid; thalcofttant RgioAbf | east | gQR2a,
| g&2b. Them\éa ehélﬁas%ﬁgmam.tmhetrmc&igtahmgxn 61ARE RSy BidiidnsiRRei ficity
“pO” ”‘? a mﬁg Xl%lél"bé .&gau eguﬁtﬁgfquﬁab%@PAag H%er[;}éhBM' Fhevariability

al | ed g??/l’él Xdl efrom moste&bra?Q%p%Plss e assignea 1o o er& ggnser ved

portlons o] 1'oh are Frans regions (FR). The
e o

vari abl e dBRE Wgedo'fapipﬂtaﬁ 'tambr?@ GSPIRA™S IYRT 2ETEROHR e se four FR

. connect ed fgiophPerendipgen thPr?@“'W seqyengs eiihe spasANtIpEoeitheiiS8Wt her in cl ose
proxi mty gheinsheunfR antlydisa sambriasaiongd tp ke ditpRs clapees lgAdabtiaela@ hai n

cont ri bot eandighh &S avdigd carbedintitehsubdivided @t dubelassag 1961, &G IgGant | bodi es. The
const ant r g 196%; ant GyATCInd tHAZE Shédjes varaty@dbt ivith tnbeselxing datmgviag att he 30

anti body t@aétfm@nrgeqsmrﬁwanwféwdhhéin Sakd Qiﬂﬁocﬂfcbﬁﬁntscbindfngléﬁédlﬂéms such as

par tici pat j,op tﬁé]antt %ﬂﬂ?QSBﬁ@&gpI%g paﬁﬁgh%ﬁgollﬁ)yéa(ﬂédm' city (ADCC),
phagocyt OS&oﬁnp\rérﬁen Sa %em brdehlef pbliBA e rate via
neonat OECBIJI'% lQQ[CHI ar 639[ til amev¥orkr |nPs %ﬁgb tf% %%(I City via the

Cqg co ant region

| acks t he E%VY F“E ’QPBC@E‘FP BMRLIRS Plér ﬁon@?? Yt ﬁe 8{3 thway or to
medi at e anl"@B@HWHEaﬁ%Hﬂ%WSetE%ﬂ"P Eipes Prexipitt Ry i R 9'°‘Fﬁé"d‘1‘"5@ﬁe constant region
| acks t he &BR$ frerp thethar chajmeantrivplape @ﬁ@imaw of e aﬁl‘@ﬁ@if’é@g sitgeft hway and

medi at es aattibbadieby - Tihe gemthtegves dralnat diregtydtvoiedinttlye imding afdek| y.  Ant i bodi es
essent 3al | yntibadkio e dnbigmeruedihibt varous effieto Nectivhy stich dseanieidationan- | yti c'

ant i bodi esanihBdyldeperdehiidimeaintedRpdiogsityiinB0), aﬁﬁgobﬁﬁbaseﬁa BRYing® produced by a
nunber of peLbQdRy, m@@mmfegrah%%\&fnegkétél'& réddploP@cRffangHuMaN anti bodi es can
be rmade by .G haPhdARGE: BRGAR v.altﬁggcibtem R EbnHientRt'S €- human

het er onyel AL de® Ilne hdn{aﬂngf go%sm%gﬁén lé]ic s THEHY % t&%gllvat% complement

35 by the classical pathway or to mediate antibody-dependent cellular cytotoxicity. The
lgG4 constant region lacks the ability to activate complement by the classical
pathway and mediates antibody-dependent cellular cytotoxicity only weakly.
Antibodies essentially facking these effector functons may be termed ‘non-lytic’
antibodies.

40
1.1.1_Human antibodies
Human antibodies may be produced by a number of methods known {o those of skill
in the art. Human antibodies can be made by the hybridoma method using human
myeloma or mouse-human heteromyeloma cells lines see Kozbor J.Immunol 133,



3001, (1984) and Brodeur, Mbonoclonal Antibody Production Techni ques and
Applications, pp51-63 (Marcel Dekker Inc, 1987). Alternative nethods
include the wuse of phage libraries or transgenic mce both of which
utilize human V region repertories (see Wnter G (1994), Annu. Rev. | nmunol

12, 433- 455 LL 2 23). Several
strains of W%ﬁ@gé?ﬁd érﬂ‘?eﬁéwggmAé}l@uﬁiyoggB?ug Ogercg?'ﬁ & nouse

i munogl obAPligatiersePPSIES (Marepl Rekiar dtce A1t AR MPRATH C{?ﬁ'ﬂﬁ in gene
segnents yssebphpaerdivreies Othaf(S%ﬂtW'CPMESOW'MWPZ‘PF"GFNS’HW‘Pd D. M (1996)
Nat ur e Bi otparhried (seel\@infet G8 415985ANNUNREN dramnund) 12,438455, Seeen ke (188t i cs,

15, 146-5156).immuJpoimeaiiids @8N 11@Brl | enge such m ce are capabl e of produci ng a
repertoire of human anti bodies from which antibodies of interest can be
sel ected. &4, rlaﬁsrtﬂalngu%@gnsgmcambéarbhewmuaaéaﬁéﬂeﬁmﬁm&éee Eren R at at,

(1998) | qmrl}n QIR ggg A& transpl ant ed
into |rrgggﬂ ‘mﬂgi{& egﬁ 5n (SLAM see
i

al
Babcook at F"ﬁ@% i{a 5 2 G;%g:e er speci es)
| ynphotd/t e¥: Béiﬁé’ %f"feé‘ ?7r WJIK?Q turg GeNRIGHh X | n vitro antibody
gener at i orfhplepaReHFh EigesIre 6348 'elﬁ‘ilpr‘”éi-@tf‘éﬁ\f@ﬂeétf’\é?j"f hI”l"“ﬁ‘i1 P'i"‘ﬁ’ﬁd'ﬁﬁ Fe® i on and
sel ect i on whidicatindies ghidterasbeaxdroniecisd |11 TM 20 (Abgeni x Inc). An alternative
approach is avail able from Morphotek Inc using the MrphodomlM technol ogy.
Phage di spbipgrticastton io gy TeimerdresysteedsdetErpd REULA(19e8 immandidghodi es (and
fragnmeqy s gst B3gr16P wWhereIffalfthmhbéitds\are Riisplbfted BtGradihed diks, thel 990) and
Giffiths Alhgly 3nplobRhtibody SFVBR S INB 2408466k ot AC PRRGITHG6) O thi s

techni que &“2{849?9&8 ¥ &ngn &gérsag& gi ﬁgcy{egaberéﬁggtt\)e ggae'ther a_mj or

or mnor coa erl ge such as M3

or fd and ‘@fH % %f l?g 5 1” Waf'ﬂbotdﬁge?fr 'OF' mgedﬁ' et e) as functional
ant i body fdesgreiated. ligfingidlution apd,zglechien prace Brﬁ P'BP Sel ecti ons based
on t he2§ ur(éPQEtB'I%d'FC)pﬁ@B'@f@ﬁt'&aﬁi’FoaPh@ ayaitaris dap %B*ﬂﬂt"lk IRGUsingI B’ t j on of the 30
gene encod¥ierphadnma?techivdelly. exhi biti ng t hose properties. The phage displ ay
techni que can be used to select antigen specific antibodies fromlibraries
made fr om pHageaispld teeinbBgd edtctie Lksedim pravidce ool adititaddiels (atdgdigmedthh a di sease or
di sorder dgr&esr, BesMcedeME Nturé |3 58255y @bY0)fahe Critithis ML bZ@gbapuman donor s
(see My ksgvgo ¥obadBldeo. %aéﬁét@tﬂ%de&ﬁiaﬂéantlwwr\ﬁdcﬁﬁblrl dHn@ghrehuman anti body
| s desired,copprd ﬂe’?&o@ltlﬁ?a% B%Qrdogtqf?row S ¥ibQeftss one the phage
?szljgg??eb r;:trl VE‘?%\G ?ucﬁaai%%grfgﬁagdisﬂaye usu%Rle FM aﬁ?ofoam Y%?t ors conprising

ressing cell
li nes. Théjhf’%@ﬁﬁﬂﬁ'ﬁtéma'f HWWHFQ'W%‘ET}E“%? '%ﬁ 'I%B? Rage BI"’“'(EJ]‘)/Bﬁ ‘echnol g10 779- 783
(1992)) meSelasdonsbgsersendhe ynetiopz! SlAReesefit "équqYﬁ?%'Jll ingelecian P ihe affinity of
t he pr3trargent emeding fiteidpbiepdy exnibitingpiase SEPPEYIS el Phedsedisnayr epl aci ng the H and
L chai n V tedngiqoesantiet dsed tot seteal dnjigencpediffa antigpdies ficaviiberiestiadgeeiact i ng on t he
basi s of iHiptaaBa@idiKeh frogn iaditiduals aftated Wity a disdase oodisdrdidr edoglbdaini que such as
"epi tope i4¥Bid sHaltegatively GomUNindhimzediarhdradinersya NMifks; 9RMBid13. See al so
Wat er housejpaMdekoAqbslS. Resredhintddt B & Ribddy¥ddsired comprising a Fo
35 domain it is necessary to reclone the phage displayed derived fragment into a
mammalian expression vectors comprising the desired constant regions and
establishing stable expressing cell lines.

The technique of affinity maturation {Marks; Bioftechnol 10,779-783 (1992)) may be

40  used to improve binding affinity wherein the affinity of the primary human antibody is
improved by sequentially reptacing the H and L chain V regions with naturally
occurring variants and selecting on the basis of improved binding affinities. Variants
of this technique such as "epitope imprinting” are now also available see WO
93/06213. See also Waterhouse; Nucl.Acids Res 21, 2265-2266 (1993).

10



10 1.2 Chinmaeric and Humani sed Anti bodi es The use of intact non-human
antibodies in the treatnent of human di seases or disorders carries with it
the now wel | established problens of potential 5 immunogenicity especially
-upon repeated adm nistration of the antibody that is the imune system of
the patient may recogni se the non-human intact antibody as non- self and
nount a neutrallslng response In addition to developing fully human

ant i bodi esl-2&himagsis\apy 9d Antibodiesy yes have been devel oped over the
years to @mse@ﬁetathes@ummbmt@n@efa!n@eg@ﬁm% PIUMAY BgaESE @duci ng t he
conposi t i odisarfiers canidOnithlitrteennaniveliestablisiied prgbleme ebpdtentiglhe i nt act t her apeutic
ant i body Wainhmbgdnfstpbdpetiatytupen repedted adnenistestion dftheodttinddyi thay isrtber- human

ant i bodi esjfhpRs@ferh BITHE pAARA rAdY rB&Igni€e Ghe nofBiteEh intadtantody abher-. Broadly two
appr oaches lyayg JNean, dé%ﬁ{#:sihs rpEHsBY fn ddBitidn toﬁeeeuopf. égrfaty Haifn@in Chi maeri ¢

anti bodi es t| éles sece %%vf}vax%g%mﬁh e% KavdHin Qv%e gv@‘ther gi%% such as

nouse) varfi

ause the 15
ant i gen- bi ?l‘f?f‘i‘?@‘eslelsg p'E?Ib o aﬁﬂ??rfr%a(y% nir@v? %@uﬁmgqpé odr 9&1 ?fl%ggvar i abl e
regi ond0 t heUMaAMHRRAGLSearRNCBOl e B! W’Fs‘aﬂet"sc ??&ﬁyﬁ" 1"??'&'[‘9 %}"ef or the

anti gen butelaémﬁﬁseesobﬁwgewéwﬂ@ﬁ antjbgdies frJpan tﬁ‘im‘ﬂ‘ﬁﬁd RUM&EHe-@onst ant regi on
and are t hepefeoraborabhbit. tByogsiy tivo appreddhes baye be¢ryred twaehiexe this. BRe descri bed
supra. Chi freedré chirahdriclaetbodies avhichtggperallyl doynpriseeoheodwman s{erg radeotonbi nant DNA
met hods. DAh@BaRMid)JaridbR daRkinhadt &5a fendan conddib)edich. Bacauseltat ed and
sequenged b‘rﬁﬁg@rgblﬁ@ﬁblﬁfétdf%éﬁhbw 5 REME&Swillfh He viNAbISedichs@hd gonucl eot i de
probes t ha gegﬁc Peta@rfs. Ipfhgl agfrﬁ.eﬁsa thé s.ﬂigéa/bateo@ﬁreeﬁ.eeﬂe&ail ng the H and

L chain rl e}ql N 9 rFt %loﬂr%b I% f‘?etb lcRlktor®- 9- DNA of
Tl o P e
souQrce of @ﬂ%‘ﬁnmﬁ 28 iEebgd ssé’f’"éi‘t dic sar Eg ploghigdd’ > &° 2 ypi ca

bﬁé expr essi on

vect ors whbemg r&?%“qq?@hmf"?‘ﬁﬁgp%tw ?‘?FP ”@%‘eﬁﬂtﬁ" '8% ‘?%C NSas E. Coli, COS

cel | s, 2CHOselate gnd sasperped dsingcarenipdl piogeERs| (@ 9tHyEing SligoRvHeddiher wi se

pr oduce i nprebesthatiace ¢apalpe oft biidingtspediival th genaseneasing tef Hepdl ghain body. The

DNA may bevaratle régiths lbfths altibbit eftherigvention, e.gdPiy osfUERO® T8and0man L and H

chai ns f or 4édafbeBGUHRE HYBEINE: dONseMEEm tiifcal sounaerdf sech DilAanbhde const ant

regi ons se@oiad Ihe DRAN iRRd ifd\NdPreBdion GRols Wit thehdsigdiatiner enbodi ment

of the, n él.;fxbéh s Jsft%&, bésraéeche@ee ﬁ&b@%&fs'o@n@&bh@%héﬂ?&ﬂ@“ sing a VH

domal n Vi hI S? !i 'Br 11)70b ﬁ'thgér erfﬁéé}ltlb | g the

sequence const tf h% | ch maybe of a
o o

| gG i sot yp er%%n%seque enerat i on of

e

humani sed a*PﬂTIS ?fdhee%ww@r'% “‘Erh'@‘m dﬁ”rWﬁ}Tﬁﬁ”‘g ﬁ‘i’"é'}‘?{' 'S¢ 'E%Séeeant i body is
reduced byemuterrisors RYAS Bb 6paH (L5 TF"&ﬁ”@F'i@r embaginanbeiig GYREECT or
humani $at i thereliaprevided aeimarsis@hihody GompTisias fiVi §emaig havingthe SeUEeR®: by CDR
grafting. GSBERID b1l and a¥pdonediroseing thet dequemnae:i SGUNY No: NP fuseddoreus wher e t hey
form a surfhasé doasahteshidrwaich mafticdfd 1gG ButyptedgiyGthe framework regi ons.
Antigen- binding specificity of the antibody is mainly defined by the
t opogr aphy Tﬁ@gecgrYd 3Rt inCoE 1A eneRAS PG hBfbSdddGhtiiids Whefshs ur f ace.  These
featur %§ &51 Tndn BoRte Sl BleEhitidy |st?¥<¥|fc by I RFB i eVrifle find.Ndi Vi dual
CDRs, wo ec|1n|ques ?or %Qﬁ) gamtm Rave%ame Sop fty; The first is humanisation

by CDR grafting. CDRs build loops close to the antibody's N-terminus where they

form a surface mounted in a scaffold provided by the framework regions. Antigen-

binding specificity of the antibody is mainly defined by the topography and by the

40 chemical characteristics of its CDR surface. These features are in turn determined

by the conformation of the individual CDRs, by the relative disposition of the CDRs,

and by the nature and disposition of the side chains of the residues comprising the

CDRs. A large decrease in immunogenicity can be achieved by grafting only the

CDRs of a non-human (e.g. murine) antibodies ("donor” antibodies) onto a suitable
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and by the nature and disposition of the side chains of the residues
.conprising the CDRs. A large decrease in inmunogenicity can be achi eved by
grafting only the CDRs of a non-human (e.g. nurine) anti bodi es ("donor™
antibodies) onto a suitable 11 human framework ("acceptor framework”) and

constant regi ons (see Jones (1986 ture 321,522-525 and Ver hoeyen
Met al (T rgr@%@q{ﬁéa%gorf%%eyoi co ﬁ%ﬁ@@ ? %I ng per se may

not resul t{1986) NarecBAERER and\emaeyan ﬁ‘%ﬁﬁs@e@ﬁenﬁ? %%ﬂrg?:;%p 1%6Pkrties and it
i s frequeriidwevéroQRE gtafiing psoveemdyrmohteat ik theeomiiglegetgptioniparigeionor ant i body
need to beimirgpespeeids asints frequstly fobret thatdome framewda clsituésadfiitens”) in  the
humani sed dsRbeftibdly hEedtb 8 bfdseradt (sanétings nefbrirtrtb By patinmutitibs’y d t o be
recover ed & R@narigds fRICLIET s%fnf idah P8y erFin B HinkP isAd Be ARofeRcd (sée0, M et al
(1991) Natyrg, al (6by p PRES 1'0%2@%%3:9%%% ey 5@@3@?%@ howi ng t he
great est F&gﬂgqn fhis %smH%gXV rgq;%g sﬁgvil@laggl/ %Et s%&t?e% m&lf the non- human

donor ant rovi de the

hunan fran(@( 'W%?ﬁ?greﬂ‘?@ %g'ﬁé’?,ﬂ“é'ﬁarb?onﬁ e either from
human Yongieiebase ipprdengirrvidgde Wﬁﬂﬁaﬁa@ﬁ‘f’?’fﬁé’:ﬁ)eghe SGWF@?%°fﬁ‘e'E‘é§sary key

resi dues fRRsPAD he Magyeiherinm hath) eonensuraindivisualdumgp gnfbrdies.hunan accept or

f r amewor k Wiserg naasesanckegDiRidues from thetdooersanti@dwpretsebstitibetihtoitiey of  t he

anti body rmayae atceetdr framévariptoi pekaaitve IOPRsavetornsations: t Congdutey modgingtafint  r esi dues,
see 15 WiRDiBERInaybe Lisdnahély Rieitify SUEABRMICKASIY GRpdrRNlesidzl) £ded by a process
of "veneenyBggigsA3. Statistical analysis of unique human and nurine

i mmunogl obul i n heavy and Ilght chain variable regions reveal ed that the

preCI S€ P titte%rﬁﬁvser)(gtfl%rr?a)ﬁgsia? J%Eagwe d%éyﬁ?o%esgoffrv%ﬁ rPiB J "\ human and nurine

anti bodi e trong preference

for a smaleUREFALASPYSS © "f°1”8 g’ﬁ?n? %’E@o ﬁlhﬁﬂ"y@"ﬂ%@t at, (1991)
Mol . | mundhaip gariapiggegions f&‘f?é'eﬁ’é’ﬂ'&@é’ﬁc\?e?a SOJP"ROE%'E)‘"’HESI\%? Bi ol . 235;

959- 9203) differast isfhymen prd muringgstagies. ang m@b%edq%@ﬁamﬁ@%haypt y of a

non- human asfrohy prefeegpecator agmekposedordferantesidies (seesPddlamrheuat R r egi ons t hat

di ffer frqmaihpsamatiie|2By482698 anhBedenschuiTaat A (1obHadiia.Biol. Bag;@a8€ pr ot ei n

ant i geni cidry). ¢RéleidR GO pdRibRE Feditd the insriliogéifiit 6CLadH-hinlantFy by I epl acenment  of

t he surf a(‘f@ptécﬁ@ &H@s%d '@)ﬂugﬁln%}h&m%&m'egtoﬁs NGRS frofhiosERbSRy var i abl e region

i nvi sjdl g ? ci’nm'r'ﬁan ”B‘H&%s rﬁfeﬁrgn( ?cu !:a?wcbel\%ﬁ tegswﬁh et al (1994) in
randbock of et [ e &%ms‘f aafe b @ufﬂ 9y of

monocl onal® ,r&n 1150 cfl [ Y€ e@)} procedure of
humani sat i 'ShMPEe V@?ag’?errggl' Td" gb {'i' %85’5’ [)Sﬁf’ ? urface of the

anti body i&EaftEEd ) '”t’l’?é’dg‘ii’ﬁﬁéﬁ’fﬂeﬁ@e’?t@’f freacologyveg! st urbed. Furt her
alternati \p@a@ww@@mﬁe@npmam@b@m SBfé!tgebVﬁf'aBrPW%ZQ”OOﬁ@SS and the

pr ocediir e podcediia pBmeENisaiphiNg (efkakd bi ass'yenshiingh benakessonlystbe sdrfabact er i al

expr essi onhesartibedyss alteckd, e adupoedg sesidubodimain untdiaturbed eFathese t o hunman

germ i ne idtemefid@peeadhét fnelnid Bat\¥eBsut MNBLHOIERSFPan the Brot&ikegreut i cs January
2007, San JaneBlerfrg™ (kQBbiSS) which mékéd usa@r BRRAERAbrebor dye@Mseky | 1 €d in the art
that the tgq tg%sdﬂ.b 'thalt Srel difs€ RARFhdhQernliRE i@ mfcemdex.totrne source in the
sense Of 14y BEiI%oBR TRENSALEE! 1aRldg b7, Shn HBS., EB&&FE Nl

It will be apparent to those skilled in the art that the term "derived” is intended to
define not only the source in the sense of it being the physical origin for the material
but also to define material which s structually identical to the material but which does

40  not originate from the reference source. Thus "residues found in the donor antibody"
need not necessarily have been purified from the donor antibody.

It is well recognised in the art that certain aming acid substitutions are regarded as
being "conservative”, Amino acids are divided into groups based on common side-
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but also to define material which is structually identical to the materi al
but which does 40 not originate fromthe reference source. Thus "residues
found in the donor. anti body”" need not necessarily have been purified from
t he donor antibody. It is well recogni sed in the art that certain am no
acid substitutions are regarded ; bei ng .,"conservativ acids are
di vi ded i n¥EINQrREHES B%\%%@gtﬁ't‘f'o% 9QYRfd ﬁatff‘“ﬁ%%?' o P%SS%W?E'A"E an

subst i t ut i basinding pifinitypf he teraneutic antbasly &f the iventigp a%edﬁ%ﬁ'%ﬁ’i’tqsal ly all of the
bi ndi ng af ¢édneervative fubistitetionheea fredeliosingebleddy of the invention are regarded
as conservative substitutions, sembldte following Table 1: Table 1 Side
chai n Menpghs cnaiy dr ophobi ¢ net, al &, iwathbdr€u, il € neutral hydrjophilic cys,
ser, thr m sp, gl'u Basic asn, suild YS, arg resijdues that

i nfluence rx],éuﬁr thné‘ %mg{ ralsvglt@c et P, IYr phe 51.3

BiSpECifi HBOeHES—A UIDpCbeIb aftt uby i-8—an allLIUuuy dgrivative

havi ng bi Mmﬂ%%wopes and al so
forms partBasic the inventian Met hod<?SBfAIMRIS M3y 88ich anti bodiles are known
i n the arresiduesdhatinfnedck ghain he r ecardhi. pent production of 10 hispecific
ant i bodi eboriestab@sed on the coexpressi on of two i mmunogl obulin H chain-L
chai n paifgomufeere the two H chai ns thayge pléf f erent bi ndi ng specificities
see M lE#VB im et al, Nature 305 537-539 (1983), W93/ 08829 and Traunecker

9

et al 350 o |gglﬁbo%§e%5 3659 Because of t he random assortnment of H and
L chai ns, mﬂirdlﬂ—gg——m-ﬂ ] g‘ t ant. f tures are

pr oduced cfii agipogy '(sjr"i‘BaHtﬁ’é’d‘f ‘Fueé”i%’e agy 'Eﬂﬁ?a?ﬁc |e§§)0é8 IF?S ity. An

al t er nat i VIwospigTeptRRtopeTARH glsa forms pafteft PP?E'"‘(?&P‘?“a AP WP h t he desired

bi ndi ng sputibediesiare Epwndn 'I‘?EaUyTréﬁ'ﬁ?ﬂﬁi"lé&%F%ﬂﬂb'ﬁaétj?rwc“mpr| sing at |east
part of0 t haspecifigantibedjesgn basgpi2n thedoekBessieq pbiwe immundgiobyingt ehaindd t o have t he
CHI r egi onchaibwbais, mnag thédievasi thaine devestiftargnt bioding sppkificitdsaiea Milistieth ng present in
at | east ogey, Gbtukd 05538509 8198 NAOEB0BELIRG trheBeckétg bEMBO Y] | f desired the
L chain 2019@& ©3655.3659. BHcduBd & tROBAGEH SssBMRERSEH QRd M Bkl & patasliar € t hen
cotranst eclefly dam&. cﬁﬁer&#bﬁtﬁ’)gfﬁtrlﬁaﬁltes%mtﬁga oflwhidhSnR GRS hid e t NOugh to

| nsert 1§ he deswec{blr%mgl sﬁ:gglnc‘ﬁ? A {err]fa\ﬁge groa nV(EIV s‘?@s hﬁé \%:ﬁ#}lgt 0 oné

e

?’.
%
RO
T8
EF
“«z
C
s
g
&

expression,V anti body is

conposed of® "%?’qﬁvﬂtﬁé'?end%ﬁref '"Ig SPEE rﬁgwg 'E'Cf’? gfor[? one armand a H
L chain paf¥Prigpga '%ﬂsh@a”a? é’l?cﬂﬁﬁﬁ r?ﬂ“f’i‘dPH ?fqgt?i"? " retf‘Ffée Rher arm see
25 W94/ 04?@}79 theggd! raslg@cmwh%ﬁit%ecwﬁwéﬂétghtﬁhﬁﬂEg?ﬂ*ﬂﬂ? gy, 210, 1986.
Del i very oft lsdhemepéineiiusiops.oPHA arcoding these fusiahh ahdi§ depired thedrgheined by t he

pr eseno® odre inserted into separate expression vectors and are then cotransfected into a
suitable host organism. It is possible though to insert the coding sequences for two or
afl three chains into one expression vector. in one preferred approach, the bispecific
antibody is composed of a H chain with a first binding specificity in one arm and a H-
L chain pair, providing a second binding specificity in the other arm, see

25 WOB84/04690. See also Suresh ef al Methods in Enzymotlogy 121, 210, 1986.

Delivery of therapeutic proteins fo the brain has been hampered by the presence of

the blood brain barrier (BBB). Where it is desired to deliver an antibody of the

invention or antibody fragment of the invention across the BBB various strategies
30 have been proposed to enhance such delivery where needed.

In order to obtain required nutrients and factors from the blcod, the BBB posseses
some specific receptors, which transport compounds from the circulating blood to the
brain. Studies have indicated that some compounds like insulin (see Duffy KR et af
35  {1989) Brain Res. 420:32-38), transferin (see Fishman JB et al (1887} J.Neurosci
18:299-304) and insulin like growth factors 1 and 2 (see Pardridge WM (1986)
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the bl ood brain barrier (BBB). Wiere it is desired to deliver an anti body
of the invention or antibody fragnent of the invention across the BBB
various strategies 30 have been proposed to enhance such delivery where
needed. In order to obtain required nutrients and factors fromthe bl ood,
t he BBB posseses _sone specific recep lch t conmpounds from
the ci rcgl @@qog@etﬁeag@m@g? A DW%%F“ gﬁé@ﬁ’é@%‘?&[{?@ :f?a@%qgéed tgt some
conpounds Traveese tiesRRE Yia (esedormufdiajeddrnagytogss. Bscepiagiyy hesempleqss.  420: 32- 38),
t r ansf er i nth(sprevide s botemtialrBeaes faithefabegic)antibadieq obbe inverki@n BOAFCEF4) and i nsul i n
| i ke gr ow fae baet @ing st —aded Xetioed” drtibetiidsdsps RArdye 88) (1239)Endocr i ne
Rev. 7: 34 4- R3Rn@abriybéelfRedibw 36:2¢0 986) Fivekabgit, sranfbdl 86- 140)  traverse
the BBB vi Hsf%%l%&rpfoﬁﬁﬁ &%ﬁgh&ﬂnéta%swrﬁﬁisc%ny {RRGSMHeaio hebrarhese ol ecul es
thus provi h@%ﬁ,@ak enrﬁﬁ&%;g sae@wwn%%amaunweimthe i nvent i on
i

W (1060) EO%) s umepeme*ﬁ =Bacls %gsgéiif}pfirdrahdge

ant i bogé/ t@speﬁ'f"éﬁ%"PB‘i'yr‘?":ff P 5’6‘138’? égé‘baé;\égﬁs“s”ﬁﬁ A" eéelaj cally

t ranspé? t etperifieity is tAwarps anta speond ARACIIRT 1pWales IaNsRRr ISRFRITTIOPEE#591) PNAS
88: 4771 4711 BBR&.g-niseesnd Epgcicitydpwards] the gansByfinliRergrbgcepia. 377) . Thus one
potential approach is to produce a bispecific antibody or bispecific
fragment suglanfibodlcrratgmbge supra wherein a first 10 specificity is towards
and a Secomeﬁmsﬂnsmhéms SravBnatich théra RSPOided tIReRRUN antibwgwbithat  t he BBB
€. 9. a(]:]§e Q% a ﬁ'bnhaﬁ rﬁ&‘f"a&% fafiRerdts ﬁ«agsﬁ@{uhéﬂanéuBafg%ﬁ@rnamgecept or.

Ant i bo ”% ofin a'at ki % by héaeﬂéaﬁtmsd.ém%g ?éb ere is
oy ovi ?reggtw%a F&e ngr#n&ﬁ’f#?hee}ng'::%nes Ste b&P dpiaepra Jngt gngffrﬁggg?t
and/ or hunﬁ?ﬁ'@éﬂe %798?’9@1’!"%% ¢ gbiity, ‘ ? 'O Fab'

F(ab')2, Frathwsymoyicpedipte ﬁ'ﬂt@@iﬁ'dﬁpﬁ%de&h‘i‘ﬁ”‘ﬂﬁfd%y@?xﬂ@é d F"’i%‘@'ﬂ?“! ﬁ‘[!ﬁ"a Fragment s

| acki n@ot hisagmenistaamprodusgil by the aettedittie digestipn efintag agiitoigabee-gonpl ement by the
cl assi cal papathhigegtionr(sdedomaxdinpit SNV Qr9dI29848) baemrorigemducesd dingttlyfrogyt ot oxi city.
Tr adi t i onaldeymisikegily 2ehsfonaedoit celiaFer e pebdaetidn biySdFueseprBti ebd!y(t i ¢ di gesti on
of intact aggh8QeHces240Y48-426. In BaditinNarlib@RStag@enté #R@ bk prodeocanihg, O

94/ 29348) by %{.EW neRFiRglideshhudi 8adskabelibamiy. T econbi nant |y transfornmed host
cells or the "production of ScFv, see Bird et at; ( 1988) Sci ence, 242,

423- 42% ddi t ant| bo t a vari et
of engi neeFY ﬁfbgnfegt‘? Jdghayg g‘%’&%‘é‘r ?’gﬁ % !? o %L%RE ﬁgﬁaH%%tggappear to Y
have | ower rﬁ’gr'i‘feé‘Fsac,Tf’l liser e FRFOITIOP BES ?Vt' tﬂ nh fragnents. To
stablise t me%yéfbaqpaﬁesdﬁ%?fﬂ! E98G-Poiange vt d%ﬁ*fé%%‘“stf’% LAY been i nked
wi th pepti 8&$87B5e53) distiphidg raigey (Glgkenber efah( 19&@@%‘26"“’5% 2Pon et at, PNAS,
85, 5839- 5882)1360)i s 'iiab dhehole” mwgn%(@wdwéﬁaﬁ)@r Preteingici., § T8B038)Bi oc heni st r Y,
29, 30 1368cA3fgnentsdan kambdicad bomethodateitkhomsto (iise siiledat the 3897) , Protein
Sci., 6, 78kviRdw et aPLIBY1)McAGAE Bérapamn Mighods eftere 2py7-nestdmads wel | known to
those skil Lggdo &amggs;znﬁt ReSSEmINY 1d, avs.817. alcr( A89 b piRideads conpani on
Met hods En Eycﬁg?{al ceﬁs su% a;%o‘?}'ﬂgl are more typically produced in eukaryotic cells.
35 One disadvantage of ScFv is the monovalency of the product, which precludes an

increased avidity due to polyvalent binding, and their short half-life. Atternpts to

overcome these problems include bivalent (ScFv'), produced from ScFV containing

an additional C terminal cysteine by chemical coupling { Adams et al (1993)

Can.Res 53, 4026-4034 and McCartney ef af (1995) Protein Eng. 8, 301-314) or by

40  spontaneous site-specific dimerization of ScFv containing an unpaired C terminal

cysteine residue (see Kipriyanov ef af (1995) Ceil. Biophys 26, 187-204).

Alternatively, ScFv can be forced to form multimers by shortening the peptide linker

to between 3 to 12 residues to form "diabodies", see Holliger et al PNAS (1993}, 90,

6444-8448. Reducing the linker still further can result in ScFV trimers ("triabodies”,
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Huston et at (1993) Int.Rev.Imunol 10, 195-217. ScFv may be produced in
bacterial cells such as E.Coli but are nore typically produced in
eukaryotic cells. 35 One disadvantage of ScFv is the nonoval ency of the
product, which precludes an increased avidity due to polyval ent bi nding,

and their short h | f-1 A t V. e .o I ncl ude
bi val ent (3%‘1:50"5" 188]06%%&‘?%8%”{&?—?\9 &8?1 gﬁ%t?a%?‘s trr‘%ﬁ&’ﬁ Qé rEEC ter m nal
cyst ei ne b{Fat {18 ‘P) F@@ér}ﬁﬁrﬁ3§/§déﬁ§) &ngffuciorgd ivale fé%r‘? 95 4026- 4034
and M Car t payalest beegehipaegidsy\gepptisiusion vith groten d'%ﬁz'@lmﬁ‘t’f%wfw 40 spont aneous
si t e- speci frioiaokibowies 2= Raok of a/ 39F2) Bigsheraisty 3ig 1349-1p8pkanded C ter mi nal

cyst ei ng r afihdodest ee Heighai (y206) Caoter &es. (30 9855-306H1). . SBFwphie 26, 187-204).
Al ternat i Velnem$SGEEVEAMaPis B 6r86ude® b Iking Bl S¢AVRIRES Bya Biidpdptiae-ng t he
peptide |1 per seé @urb&tée@ g.c%éJ Pkl 1585576185821 Bishedind didboaiboginan’ , see

Hol I i ger et er still
furtlhgr Caﬁroguced gntas@é‘iﬁﬁ’;ﬁn 0 s Qﬂﬁéiﬁ‘ﬂj?g%ohbd%(t o :’i| (1997)

Protein En O”ST%‘Q %y 33 3’5‘3”? "t% e Gall et al
(1999) 1REB TE@'PPfanﬁ@ﬁ’a’TgQFyi%eg '@ﬂ’r?gte?ff %95)“ @?%SPVZF%%? ¥ nol ecul es
can al so bétaa'&thp'é‘iﬂé@lbmecﬁéﬁ@?? SfcﬁﬁP%ﬁ"'W“F?ﬁ’ byt iafrerugianey | 2| ng motifs to

f orm " mi ni distiphideiridges grsneb raldie” mutﬁlpnqqsgwqubsﬁ s bytthe fommation 579.- 1584)
and 5 " m nobaaieesihin(dibedibiiSabb)avhe(elrDiwe hybrEobe fragReents &6 corg@etsd 3061) .

ScFv- Sc- FV thréuigh dgaptide(ifiedr s@e2konteaayas @l (1899 U ddmored Metholis 286 17g- t wo  ScFv
units Ry a 5d)i FekkaRBdH bidsuciit ndleBliles &8 Qvafbibis 6Y e.8tfusitg 4 388 &)agrhehtidol . 154,
4576- 4582. r% ni‘airf?of‘;lt?g@ﬁlb@éﬂe%@o beab ﬁgq%%f&uamnemaeFég%nnoncoval ent
et oL 0% PRl o 1900 AL BlocPsPINS' Mol il V1 S0
anot hgpeaﬁgis?ﬁ?g- ¥ﬂ°§é@@9f<ﬁ s %{sats‘? 5 EE §go %c' % T o e
stability gebadigssesAigtal fl cf%dﬁft2§4 '15 ?Gf?g i ntroduction
of di 281 pAIoesuisT sangise b@rfomﬁﬂalﬁthleﬁ"‘l'ﬁﬁ'lz@"’”ﬁﬁ?'ﬁ?'ﬁﬁﬁg'ség‘”éé SW®d supra or by
t he for mat adnker odntainingyd belisfropriely aest (RiBignitistbaYiesames Muler 8@ hybri d ScFv
fragnents #oes)uERSdetiad2, M9ergtsinlqapniniieciierkuprisgdoentiedann et al
(1999) J. | panzprRldoMaink 0flsand 26) id Z9 orkehitaliGBprevkatingivtedraskcular pgrgi f i ¢ nol ecul es
are avai | ahbﬁdel%.&ogy, sfeél&ipﬂﬁanav SIGH (100 PORBIBiolt 293, 41085) CHBispewai N of an 1gG
mol ecul,g Of( C}z meb.bcfaﬁ%%%teab asmcamﬁ.pmgrweaw f8rRéhts §2% Col oma at  al

E)llggzz:l :C\I?E: g{g o?g%r;?aq; ﬁi%rofu u%ﬂr% ill;/(?byz) JIE g\@ﬁalfézplt ¢ single
hai di B %néj elnge a( Qgg 32 %F 15 I§ ]% Il
SRR Uit oty s héb s

of either ScFv-Sckv tandems with a |linker containing a hellx | oop- hel i x
notif (30i Bl-dietérocedjugate aatibodies Mul | er et al (1998) FEBS Left 432, 45-49)
or a si ngl eéleEnmonjugatd aﬁbb@emﬁmrlvsmmgwmcmalsafwnboéyibodﬂamtabﬂhe domai ns (WH
and VL) i npaemiiriveftionl Hetwrqaoswa antigodigstaracmmipesad cltwpadvalenly (t andem

di abody, s@gneiaRiilcodRB®mMEd usitg any £898)ient.cN3b-likkirgl metfi3, SekluH6) . Bi specific
25 F(ab') 2 sf¢7ag8@nt s can be created by chemical coupling of Fab' fragments
or by 3?eterod'l merization through | eucine zippers (see Shal aby et a!,
(1992)

gg ' Moﬁ%a!: ﬁ%? 225 and Kostelny et al (1992), J.Ilnmmunol. 148,
1547- 1553) The interaction between the Fc region of an antibody and various Fc receptors

(FeyR) is believed to mediate the effector functions of the antibody which include

antibody-dependent cellular cytotoxicity {ADCC), fixation of complement,

40  phagocytosis and half-life/clearance of the antibody. Various medifications to the Fc

region of antibodies of the invention may be carried out depending on the desired

effector property. In particular, human constant regions which essentially lack the

functions of a) activation of complement by the classical pathway; and b) mediating

_antibody-dependent cellular cytotoxicity include the 19gG4 constant region, the IgG2
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are isolated VH and VL domains, see US 6, 248,516; US 6,291, 158; US 6,
172,197. 30 1.5 Heteroconi unate anti bodi es Heteroconjugate anti bodi es are
derivatives which also forman enbodi nrent of the present invention.

Het er oconj ugate anti bodi es are conposed of two covalently joined

anti bodi es forned us conveni ent cross- ods. See US

4, 676, 980. cogsfant @"ﬁ%ﬂggg‘%énﬁtﬁﬁfé?@' Lontafind SR%CILI'FM%}BRS?? Pleen the Fc

regi on of eMalBMURIEYs AresiiasifdhL3Ee3p e ptYr 318 ??%zﬂﬂ P% pel i eved to

medi at e t hdisafsE@DERO3¢T4a¢ (WORSP7E89)t ER0G2HZAB OMPOFHH1eH apd ¥t Qide

ant i body- deoe/0d4958. Mdethionk ar resigies 26% pc237 WwithiADEGYH2 damedn ofdire Rfaviconpl enent, 40

phagocy4 osérsinanekté kdgidni (Ksbia€ heetisaing EUdhdexizgstamy lidve dyparaiely bemns nodi fi cati ons

to the FC yds6Hed rREuRMidRgd PSRO Foirhaink FY®M bifding@d theeforr i ed out

dependi ng .%Q%Je*éﬂu&ﬂfhégfeﬂde Eélﬁ%P%ot&&&’c??AddC) (bﬁhc@ﬁ&iéi%t@éngéwﬁan const ant
un

regions why :ﬁ%g Yir w%?%é fappdet AVakAON of

conpl enent a ant i body- dependent
cel lul ar cég ﬁﬁ?rﬁ? %4 b %ég%r{\norqaw ete ISGZ 15

const aH? ré‘@‘?”@ﬁ'o%)h't? 3%%‘?@@%%%“%@9% APk si388ifi ¢ nutations as
for exanpl@d6utuitreoaemateprpiisshave alge desgdbedimmlivemen of some offigpe 318, 320

and/ or 32Zesidiest Bewting or AFISOF ST IEBSQEOSYY cYEPXiOE20DOK0 (W9317105) and
WO 2004/ Ouetzd et At 9d5; Hast @t Cele shrdures 2235 20016235 Herdrsh et a.he CH2 domai n of
the heavy vrd:Reb1) 76 gragt1ang1-123g8)0Redidi@b ass smadae havighertldrd tuttebeeny st en)  have
separ aj £l Ymheea to S5H bhEbst @rdiet HC SmRlmiligy 49670 oFeuRi3s3,FCyRI | and FcyRI | |

bi ndi ng ané’arfhns&gm nﬁﬂb’fﬁ&y @gglé%owaégn@m@ss@shb%@ee goth ot oxi ci ty

1001, 147,59k at %f&ﬁ?%@ oo 3800, eurton and

1991, 147 ga?’e%'@%d'at %{‘
Wof , Adv. copﬁﬁm%q'cnsmfe Tei"‘é’z‘r iBPReAeEt al ., 10 | munol ogy 1995, 86:

319- 324 Hezareh et al. . Virol. 2001, 75 (24); 12161- 12168). Further,
some rhor@re m@xﬁeccwp@@ieeégl&@geﬂe@prqu'v@ﬁwﬁve i5to theyatibedy tojisease r esi dues in
recr ui t i ngseoum haldifeageerit 6382 7%@nent dependent cytotoxicity (CDC) (Mrgan et
at., 1995; Xu et at., Cell. Imunol. 2000; 200: 16-26; Hezareh et at., J.
Virol . 200fhere/&e veddurrediRk6coghigddi®imaniRes redetsrs F3ER a)) @cy®BE, FpRib,t her ef or e
bot h been Rmdfeﬁcﬁﬁ‘éianEt@lI@HR@:“'%Ids&a‘?laﬁ(—t@ﬁﬂ@ﬁﬁ&bhe:ﬂtz?@tasﬂ -sso4nol ogy 1997, 91;
346- 35@% %nﬂﬁ TBTRA! 1096l RmvonEad in kb Sin FRp, W00956679) to
reduce bot la% il B S S HhcAs b Eg(gﬁmg@aﬁﬂm% CGhSqrolit | bodi es

conpri sing

anti bodi es. 20
One may | n?,f orPﬂ?Léesée vg@%ﬁg@@ ‘%%g e%a‘f‘"‘ﬁ 8 la{“B eg %{%lt;o ARe antibody to
i ncr ease %55 A} Asr ?91‘7@”9 -39 BVl pregn $1279G G2 ma'P@n'F F‘V%e"éﬁr rently
recogni sedesuiraAnBRipNNgCE i A0 CH2ZE Wikle FRRI ”Pi@?‘ﬁl’rl'bthe FeyRen fetof FcyRI 11 a and
neonat 30 Fg&h resBlupeiodisinding FoyRIZ0d EyyRIIl iBlegict @ledistindigesiaBe in Bglan 25
denonst r at techet doadmon sep AttenRtisedf sahe ragidlies reducgdd binding onlptcofoyRidi(eiga bi ndi ng al |
FcyRs, Arg-292) or FcyRUI (e.g. Glu-293). Some variants showed improved binding to
FoyRIl or FeyRHI but did not affect binding to the other receptor (e.g. Ser-267Ala
improved binding to FcyRil but binding to FcyRIN was unaffected). Other variants
35  exhibited improved binding to FcyRIl or FoyRII with reduction in binding to the other
receptor {e.g. Ser-288Ala improved binding to FeyRIIl and reduced binding to FeyRIL).
For FeyRllta, the best binding 1gG1 variants had combined alanine substitutions at
Ser-298, Glu-333 and Lys-334. The necnatai FcRn receptor is believed to be
involved in protecting igG molecules from degradation and thus enhancing serum
40  half life and the transcytosis across tissues (see Junghans R.P {(1997) immuncl.Res
16. 29-57 and Ghetie ef a/ (2000) Annu.Rev.Immunol. 18, 739-766). Human IgG1
residues determined to interact directly with human FcRn includes 1le253, Ser254,
l.ys288, Thr307, GIn311, Asn434 and His435.
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while FcyRI| and FcyR Il utilize distinct sites outside of this common set.
One group of 1gGlL residues reduced binding to all FcyRs when altered to

al ani ne: Pro-238, Asp- 265, Asp-270, Asn-297 and Pro-239. Al are in the

| gG CH2 domain and clustered near the hinge joining CHL and CH2. Wile
FcyRl utilizes only the comon set of 30 | resi.dues for binding, FcyRI
and FcyR [T PefW@FW“W@HOHP%WGH@?” V‘@%i"&li%%%ﬁ“‘é&gdﬁﬁe" e Q?nggp ﬂe comon set .
Al t er at i oreain rsefifisaiassi dues reduced binding only to FcyR | (e.g. Arg-292)
or FcyRIIl (e.g. G u-293). Sonme variants showed inproved binding to FcyRI
or FcyRl | lin bysrticliitt embbdiaérteibe thbiapeliticgniitody éssenfiahciacksdiedpraipny @, g.

Ser - 26 ZALay) abtiBoR \bEbripiginbigy the ciiszyeRl fattnat, doid wyinadjating aRitholyd | was

unaf f ect e(& en@éﬂ%&lluﬁ'&h@tﬂi@ty&ﬁ a9 Bérﬁ&ﬂarbﬁiﬁdidﬁ‘d@dﬂ@ﬂhﬁeﬁg to FcyRII or
FCyRIT \5 dtfoﬁ H{:: ]Q_ elgle fc%ﬂﬁﬂagleéthﬁé"ﬁvéhtu&?ﬁavmb%ﬁ r fnBrefof Ser - 298Ala
i nmpr oved I G@LES\? uledat%og g% [=ToREeT éc)ﬂéﬁpg‘cggn iSdRelyr  For FcyRII1 a,

he b h%af'ﬁ
tSe(ra Zggt dmstionssuctipg AL ?@?Pr qrn@erngﬁ 3’?e£§e']§8ﬁﬁ‘°’f'%§§p€ort: ;utjlefanvgtj to be

i nvol vidd icAMpEHERASiSng | gG nol ecul es from degradation and thus enhanci ng
serum 40 half |ife and the transcytosis across tissues (see Junghans R P
(1997) | mma6lth&espect 6f thSreSent mvehtiGhnthe therapeutisl anfigp 03s AgengtaRev. | nmunol . 18,
739-766) . rédisredt isofyfd humarslgGuesh detise (o otber disupting)enbstitutidisraéct | y wi th human
FCRn i ncl ydafionks k82 &%y, LZ6HA} 8dd 2371(y.5 28887 AT (hudBshing @ceuddidg toAisEB4 and Hi s435.

16 The st hetppsidiime@Rtdaady of the invention may incorporate any of the
above constant region nodifications. In a particular enbodi nent, the

ther apeut |5 ANLhaRL 5@@3@%%'“Hﬁludgglbéosgy{;.g AR 3% Mot acti vation of

conplenent dy- dependent

cel lular &# ’BY%&?%I(‘EVOSBH{IOQO v‘? A PRPEPY RORISHR 'Héq%fr Sta ?r esent
i nvent i on PEYFIILESWE AP BRFATRUN A e By PrIGOY TuRgRN. PATIEHT ycﬁ% ﬁ?{w ng any one
(or mi0e) fefctioningesucieag tore dereigdabayersar a8 @XaRRIY EoYGel P93,
hal f -1 i f e/Mdléemanot 82,a43d1-0818 fGlwosydation fariaoisiobie thegapgutisaniimdigs ghd/ or
conpl enentihglgpentianntioy viodrax bed dryncgen cirbshydatecosigly sradded,| ysis. In a further
aspect of & bituiccaa&bd bii&iiried @R doRemblagsda rotiictioasitankzepbradi@sX-a const ant
region of {50 FREpdMAHFRXAHaGhindiriohr baAsY dsotdrabl sRé e bnAlingtidipt i NQ)
subst it | agmmt ofe%bmyesaa @éé.eggn@may%éwe a@ageasamsﬁ Sote FR37A)
( number n%éyac of: nant og a P(E nElO%%fAl%t % éé%s P@ﬁe Q her
derivativ att?n'é %:: {: 8 OSY; Y hant S of t he
ant i bodi edergynal ?'ﬂ%at'f"hﬁ?e% l9GAnTV %1 $ho)i ‘B?Feasﬁ{’] Ou '8P A% onser ved
posi tions 9 F?Q?'ﬁ@tPW'aé'B'h%’fdé?‘itr es‘%’yéiﬁ% Heing Retg FVOW”"(C@SHEW éaCBIBB 'Bund effect on
ant i body falnhet3.dpizlyisansferesst dnorepsias fhederpinabeplyiefionts RaiPYeg 'S IER%s t hose
descriifed todhnifsife of ¢ imounegiehnil. AntiBesijes, wcomymog viowpst glykerroteiprunol . 32,
1311- 1318.arédypicals ptaaititeainn watare as b snixifre tohgydofrena pBig mixtusmisi bodi es of he
present i rpapRbibG apphehBitEn @Rfbodies BRIMEoduasdin Byidinatie; pamicwady | s added,
substi t ut GlamfiSk8taH. Alvafi@glbf heithdd heveh a8RIBLE S mdndtacRelgdihan of an
aspar agi n%@%éofoﬁ'ﬁ&:.r LOE7iRhg 855 akidfisNSo0Y), BDE, 900 NarsB ki, Bcisi@akesna potenti al
site far efgyIBh \acker ot al (2002) Science, 208 1790, Davis et al (2002) Chem.Rev.

102, 579, Hang ef al (2001) Acc.Chem.Res 34, 727. Thus the invention concerns a

plurality of therapeutic antibodies (which maybe of the IgG isotype, e.g. IgG1) as

described herein comprising a defined number {e.g. 7 or less, for example 5 or less

such as two or a single) glycoform(s) of said antibodies.

40

Derivatives according to the invention also include therapeutic antibodies of the

invention coupled to a non-proteinasous polymer such as polyethylene glycol (FEG),

polypropylene glycol or polyoxyalkylene. Conjugation of proteins to PEG is an

established technique for increasing half-life of proteins, as well as reducing
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25 attachnment of carbonhydrate noieties and may therefore be used to

mani pul ate the gl ycosylation of an antibody. In Raju et al (2001)

Bi ochem stry 40, 8868-8876 the term nal sial yati on of a TNFR-1gG

i mmunoadhesi n was i ncreased through a process regal act osyl ati on and/ or

resialylation using beta-1, .4- Iactosltran ce and/ | pha, 2,3

si al yl t r an@FigIeRISY ang RPENOgEN| Wg’ﬁ%"’?@?m BRyyse ?Egéﬁ o ntﬂdgfr i?eial eved to

i ncrease 30fasdatgights adstiss lingar or ArARRRRY) basLierR InvetipRigdWitistach n conmmon wit h
nost gl ycopniivbdienas welasdrab'\frppmants.ysep Kownenisd L. af ah&00fe as a mi xture of

gl ycof or s Int.JIPharmizkcadt.uoe:88-95. paeiticudarleanbbyimanipampnses ah entiganbindiogli es are
produced i ﬁa@ﬂé‘rﬂbﬁdﬁé inGentiB@ittottthé Effattor FIRDIDRL bid) actvkiich.of Aorgisrhaty of met hods
have been §g‘\$ RBGEh b&hWHﬁ@&Wd%;%ﬂdnB&ﬁ -debdfehiellar cHeRxidtyang et at

Sci ence (2 , ence, (2001) 35 291, 2344,
Wacker et 5?)%8%5%% ence%asgﬁvé%u d,tolis)gt\?ls et al (2002) Chem Rev. 102,

579, Hang et al (2001) Acc.Chem Res 34, 727. Thus the invention concerns a
plurality of therapeutic antibodies (which maybe of the 1gG isotype, e.g.
| gGl) 48 deRradustien Mgtheds, conprising a defined nunber (e.g. 7 or less, for
exanpl e 5 éntijodiss of theiplgsen inveuyonmay be PrREYES IgrapeasnisrrgaePmstudyi d
ant i bodi es as ¢6atDBee Paltock sl €OV Himmynoldatimss 2R 14159 chickens (98€l ude
t her apeut i gloeroliKDO 0T Gadnet Hrg. Neiws \2611£55) Imicz0(sqr Rallotkoet al ibidyerplaotsei naeous
pol yner  sugdee@orn @, g2dtn) €ieoghie BlotechiB) 1, 199aioymapCenaasyl ycol or
pol yoxyal k a?rﬂé‘d 18808 aEAN Phi BB PsbobP1 P64, %t@ér E@Eéla(bd)(!(ﬁ hed
echni diie Lo {51639 06} AsthbdiEs idy £§d)5eeﬂr5&ce@§y%% E% gguicing 17
bi

ant i geni ci Vi niihodj % an I’XI r? e ?éaﬁ 3 ucl@ﬁsuﬁbsl%c el"atl on with
AR Efie e aeie {;A,g;a@ép%uc@g&e s _been

i nvest i gat &AM T‘?"h'}‘?f"%t” ! WP%tBP oK %d
Kouneni s | the anfibogly isisqiies andipseepnioarariicatle vk suoh ag: plag ficular

embodi Rent furbarArPReg8tioRer BxRresgEn ing gt ¢RY- OBe Hsely Suaession syHeMisf/ent i on

wi t hout t heluihfaecsyothefasmsyisieonisuabfas #pld & LonzatBialogics}, pediegiaryvdste by t he

cl assi cal mgatHvapl isaTHD ) NSeEeattdlong. Rolimusizdijdecepalirgehe amdibbdiis ar

cyt ot oXi Ci kdadily ibSthtedamsequdnadd fdirBRVENti@al Brocadibines (€Q opgerdcieaid®EG, 10 2.
Producti on Mgl %td?@ﬁnbmgv tRSus8d mt:lh@e ;nés%@%ud awﬁetme d%BNs be produced in
transgeni Cl(}grﬂ % éa Vo8l dnlobifiekt. Qﬁeﬁer

). Pl PGS deasﬂgc R e ‘Je]m &Qrom
Cenet . Eng | € t t 1 of ant s (see Doran
PM (2000) Q@ﬁsr EBE“S‘E et ﬂ’(S'P er PGP T 96 dsg), 15

Nat . Med. 4°pggaly tfﬂb‘sd t%‘ﬁ%&ghﬁa@(‘ﬁhea‘@%@ﬁa‘?*)’ﬁ“@?%ﬁ S"f%to 801&8  Stoger E et
al ;. (2000) exmppssion. Bebnusiegtide em@@whs%ﬂ}an%ﬂamﬁmﬂé@w ingpred ipta produced by
cheni ca0 s peypanas vectors kiglieleiuceddayi hotdinsfornesttion, ransferjiemtelesiiorgration ypi cal | y
produced usi fRshst@tionitito tietsame host celldohcuriently dreedueotialigyr, dksdirelkbotn t 0 t hose

skilled i ntﬁd’l’%aﬁ)’éhain&nﬁ@?hfﬂhﬁiﬂ EntbetitscrECinBitRgsantch@ctandriobdiych s i sol ated and
inserted i pyQadtbepl i cable vector such as a plasmd for 20 further
propagation or expression in a host cell. One useful expression systemis a

gl Ut am%tse %tml &ekﬁ%ﬁlagfépsgpegﬁ&'%s@sﬁ(H@Q 'inqhé)é(rt {‘hgm ttﬂh@lr&ﬁ'ﬂ&a%):y particularly

of the genetic code, alternative polynucleotides to those disclosed herein are aiso
available that will encode the polypeptides of the invention.

2.1 Signal sequences

40  Antibodies of the present invention maybe produced as a fusion protem with a
heterologous signal sequence having a specific cleavage site at the N terminus of the
mature protein. The signal sequence should be recognised and processed by the
host cell. For prokaryotic host cells, the signal sequence may be an alkaline
phosphatase, penicillinase, or heat stable enterotoxin Il leaders. For yeast secretion
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the host cell is CHO or NSO (see bel ow). Pol ynucl eoti de encodi ng the
antibody is readily isolated and sequenced using conventi onal procedures
(e.g. oligonucleotide probes). Vectors that may be used include plasmd,
virus, phage, transposons, 25 m ni chronsones of mhich plasm ds are a

typi cal enmbodi ment. Cenerally such vectors f I ncl ude a si gnal
sequence, 14 SAMA! SSAUENSRR mﬁ%?‘%l%}‘?“tdﬁ‘@”ﬁ‘?e 'ﬁ%feé g?ade gﬁg@ an enhancer

el enent, an‘PE‘@hﬁ?@r]e%@& sep &9 WIA9BH1BEAS- t"é'F‘?r’i"Pi‘a'ﬁ“cﬁ?” %Eﬁﬂ'@n‘t‘f@% operabl y

| i nked t o tshaetbiyjdademsditors Heams pimplexioR sipobhand opévstimaanagtebdlin t o facilitate
expr essi on sigRallsyqueateadsicd @s emoardighgavytvhaih) aybbvaiiatde. nBgicglydhesigral nay be

i nserteqd i BbqueRth i§ GRASHH FoadiRg rahs toitiniidddtiogleeding the@ntideyly birthersf or mat i on,
transfecti gRenphectroporation or transduction) into the same host cell
concurrently or sequentially or, if desired both the heavy chain and |ight

chai n can l% nser r%d Icl:anitog‘) the sane vector prior to such introduction. 35
It wll be ttotho S heatthat due to the
r edundancy Or'@?’%??@"ﬁ@kéﬁr%wﬁﬁﬂgwn Qlt?ee? r\@é&s%gf {?Elgtf%’(g‘ﬁs ™ o those

di scl 09€d” mesasvebagteliagtiRipsmid oy ngg veast ﬁ%f’("%ﬂ?tl'sl"'r@rﬂf'%%&f &Spf¥pepti des of

t he i nvent ipokilom® adergivigisal/'S¥ egBRMeRog (nanmalignen/iesCeneralbidhe?ent i nventi on
maybe pr odwdgo o&xrsplzatiansomponenios estmeededtordntegratee mgnogiansexpiegsial sequence
havi ng a spegérki HowelvE@anag®osirtreayade indigleMsiher indontansatie ddnle prommtenr e pr ot ei n.
The signal sequence shoul d be recogni sed and processed by the host cell.
For prokar ot dedb8s indtldr! S: the si gnal sequence nmay be an al kal i ne
phosphat as E}g@a‘?@%@&tu@@ gia tﬁm'csnfsnag&gacexa &tfbaot.es%ders For

fyggftorslegrae Otn?,(lnsagg m{zﬁ) @'I N orrquI ITIFt?I x%%r %agch/n% % ﬁ gﬁe l eader
mamal | an CHIGUORYR fefientics o spPPhIRAenE il b ot g REREL sl ex g0
si gnal and cambinaliens pihakto Jhe Beipstian stems ayé‘lé’&'ﬁ%ﬁ%%”? gl hdehgstan 1 g heavy
chai n) 28r e celisdhat geytain nqyentas a1 Yoptors, £ $g\f'i‘£§h hgveshagnweessdy| i gated in reading
frame to poapsieroedwith the genescaicodingt theethanapeutio dptivofly eftiee presenbnt i on. 2.2 Origin
of repl i catirivertioh) sugiive doé td €ldnepbsistarsce zpfenel By thexooafelivered sedectiot Wi t h pBR322
sui tabl e f GfarkER Sdndéampleldthd BBFRIERCIVAGY Sérh dherdf tRInSBMattslap¢ nost yeast and
various vi r@.ker&r-,a B'lji-'ﬁ:Rsﬁé%Ehv@%oﬁ\éﬂ'Qns g@@bé@éﬁéan@@?ﬂ@iﬁbhl’l@m VSV or BPV for
most eogél: ﬁ&‘ y%'ﬁg%é‘)ern i ¥ys¥ KR g2k 'cB dQlfveFe@Wuth%ﬁtﬁbloW conponent

i'S not nee ver the
SV40 on na>9°|5'éu° SI nce “Qen 1 fi5h 00 Cte WiS 2.3

Sel ection MHFRESHEH) g@‘é{?' 'Q@F%’Eﬁdl ‘Bﬁgg'gﬁé@“ olRl 'B%fg ?‘%tf"éﬁ aﬁsso et"Wéﬁ ®da) confer
resi st ance ¢ #leghior frnstorpantyyith Rk geneggmiication, By 8?7"';5?W ki DHEBony ci n,
met hot r exatgenaip theantibedy epdipgsegrencay oidbmigraniemns fungtic ?‘QSE#IVES defici enci es or
suppl y 30ut thegenf PHIR gene amplifisktionirgsuitdhio comepitent amelificatioprof (he desitednbi nat i ons of
bot h. The geliteay sanesehefivtermay GHOY oy erear pagtEuiamgusgfubediinefor thise host 20
cel | s that pHPRIBdRotRAatY €8E&IBN Bid MEtEbdRIds amBifYitgandwbiettingmastesizeen
successf ul | ¥ing the DHFR system are well established in the art see Kaufman R.J. et al

J.Mol.Biol. {1982} 159, 601-621, for review, see Werner RG, Noe W, Kopp

35 K,Schluter M,” Appropriate mammalian expression systems for biopharmaceuticals®,

Arzneimittel-Forschung. 48(8):870-80, 1998 Aug. A further example is the giutamate

synthetase expression system (Bebbington et al Biotechnology 1892 Vol 10 p169). A

suitable selection gene for use in yeast is the trp1 gene; see Stinchcomb et af Nature

282, 38, 1979.

40
2.4 Promoters
Suitable promoters for expressing antibodies of the invention are operably linked to
DNA/polynucleotide encoding the antibody. Promoters for prokaryotic hosts include
phoA promoter, Beta-lactamase and lactose promoter systems, alkaline
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transfornmed with the genes encoding the therapeutic antibody of the present
I nvention, survive due to e.g. drug resistance conferred by the
co-delivered selection marker. One exanple is the DHFR-sel ecti on system
wherein transformants are generated in DHFR negative host strains (eg see
Page and Sydenham 1991 25 Bi ot echnol t hi stem t he DHFR
gene is c 'I?éﬁ’”a\tf’é?é@pwl?%aé"ﬂ?‘y%@ ! mc’g @Fja? %1"8’"5’% %’ées bf the

i nvent i on SHREESBIMIFR YR F%'FW’“@%?PQC’?[PH%W%@F%'P%OwherrﬂYE‘P'\éttS‘s| de withdrawal .

| f requir eehzymnémce DidRflasen biytaraldarhyde 3rpbosndrigdehidsoggnass. kaxpkiegsed to sel ect

f or transfgruvaktdecabddgiabllipRospbofeicakipadef glowise 6 phosPhate frematalsy, 3+ i nki ng DHFR
gene t os t hghogfHohhediate eiEtisd gnEiGRINGRS ifucible§edsh prniotepsingidef Unct i onal
derivati vegicord dehir@thase2Beyd@RRnRM akill bRddphatase, Mstalidtiiondh aRnconi t ant

anpl i fi cat ér&?még regéb‘?: I8 e nﬁr@gerﬁﬂétb%ﬂw oPfRgtiYE £§ct63sfe difdagéest . CHO cells are
a partlculigr el%sfg Fregg é’rfc’i Sqem e'ﬁ\ﬁ ﬁ rnqﬁgste&_'sel ection and
nmet hods of a eh % QH': ) ‘? FR system are
vel | estab‘PrP'gRtSra' °h' Héﬂr Pf°"§’g Hf‘ﬁﬁ YR8 Jow °"§P a ”%T“Sﬁ . (1982) 159,
601- 6210 (59 pEAPPERS h@%‘"%ﬂaﬁ@ﬁ’mmusi\iy@"\ﬁ?r%ﬁ irugs Cyloragaglovius ‘“I\/l

Appropri at rEricdianEE ifaﬁefb@é?)?@'b’éieﬁmhW‘QE@nfﬁfﬂ?\UPs tb‘PEﬁi‘H%tB Hﬁ‘@eﬂ‘fﬂr‘d&v%

Ar znei m t t srcoFaVBEhiRTY) PH8ORBY agintde 891y ot BEESIAIRY virys 40andmen-vistanpl eis the

gl ut anat e preyoibizatctsas ERpaiagManshtys drerhidgBabihiceigtAniis ®es 489Bi ot echnol ogy
1992 Vol (17682 The chdidd dplotnot® g be Bised @Pén SultabiélSEmpatibiteai is the trpl
gene; s£e &/ hos BARBd Rt efrehiBhUre 282, 38, 1979. 40 2.4 Pronoters Suitable
pronoters for expressing antibodies of the invention are operably linked to

DNA/ pol yn n%grq%r%ﬁ%%q ng the antl body. Pronoters for prokaryotic hosts
i ncl ude %ﬁﬁm—mg—g amas atct (o] r ter systens,

al'kal i ne 19NERGRRRAAE: Bo- B feéﬁﬂ’éﬂ e P PP oBte as- Tac.
Proomot er s 2eMeNkHias iided @ﬁtﬁ %fs“ir B%W?'PPSQ%{“’LE'@ |ch§teg Kl pramoters

3- phosphogleperibed ekovri Suitablegpargmafian egflapessisgqyepcesdppiifgeshancef. enol ase,

gl ycer al degiényeits Bonphiotinleastaselatppohin tptapeatein, nirtadiottionie eand insylinuv at e

decar boxyl Aeeatiyeho sihady uetanlenhaser, elghant hoe a @ulehadip belt vwrus sehesase, 3 5
phosphogl ysemainRaritsl, agemeyabvBlsuaK promdRr enhadktse) folyemy @asdncgy onot er s i ncl ude
al cohol  defydb@aeamascelor hsPe Y@2eATBEWaRIcdopR)SWARL 85%A, netal | ot hionein
and  enzyNesaf@RRPDELRAG 1dBled3h He%&ﬂr ﬁ%%ﬁ@@éﬁré%%thgﬁrl oRe/ty! act ose
utilizationy, 4 EJ:; EB‘%L:%E Bls v9r¥ereeé< ﬁﬁa‘tﬁ’é‘udtﬂ&n&?&&‘%gioﬂ%r §nstr C%ﬁasms i ncl ude

RNA | |
f owl pox_ arlc &g ae)wl%as?@ga' o e ipo St Bk of SnaRcRE (v bk ' o i 1 s,
avi an sar A8 sytaplgsompsiioy osi el psed f‘:’rpeéPrteF%‘Eﬂ ar the i mediate early

gene pronoter), retrovirus, hepat| tis Bvirus, actin, rous sarconmm Virus
(RSV) %ﬂorﬂaﬁ&ﬂ!ﬁﬁ!@ﬁﬂ!ﬂéﬁﬂﬂi@m late Simian virus 40 and non-viral
pr onot er s Isectanadc &stdmsapgizdefyMtizusipnatesara nperatdygianked Muolyeuaeofdd ds Res 1990
18(17) : 532shcodiithé€ Bstibe@y sFithipinasitibre ISucrbgigriai dsaiypidally plied3lict @bl e
conpat i bi | dgel ratlaing frark®. ih ARnAESAn Selens URGmitag RS S§include
those derived from growth hormones, elongation factor-1 alpha and viral {(eg SV40)
35 genes or refroviral long terminal repeats. In yeast systems non-limiting examples of
polydenylation/termination signals inciude those derived from the phosphoglycerate
kinase (PGK) and the alcohol dehydrogenase 1 (ADH) genes. In prokaryotic system
polyadenylation signals are typically not required and it is instead usual to employ
shorter and more defined terminator sequences. The choice of
40  polyadenylation/termination sequences may be based upon suitable compatibility
with the host cell used for expression,

2.7 Other methods/elements for enhanced vields
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2.5 Enhancer el enent Were appropriate, e.g. for expression in higher
eukaroytics, additional enhancer elenents can included instead of or as
wel | as those found located in the pronmoters 20 described above. Suitable
mammal i an enhancer sequences include enhancer el enents from gl obin,

el astase, al bum feto ro ei alothlonln LN _

Alternativ i}j'é't'?fh@ thegpoie e “&hgéﬁqf?ﬂ'@é'ﬁa“ ey ?’oe%h%n%m?!f?' oytic cell virus
such as S‘VQ‘GU%?HH‘HPR?'@FWWPB%%'@'HPGWW%S guijost ?ﬁ'éﬂ%ﬁ fecodancer, pol yoma

- enhancer, mpdificatiov | Thelcodatisaagerof e aﬁ'thqdhéf*f"@@a"tloﬂ&%eo(%@e\mo4/ 009823) .

Whi | st suchzo&ﬁedstnIaa:wmczslaarcedamqmscmﬂeyw‘at@emt@d toaugirient ttaneeripl at a site
upst r ea t endidt@rqauctiyiRideg Hodl@yha ACetal bzl B! 1B A(BE6d-2Ewiee e e. g. within
t he untranglde@flcddand By 68 baeNsdn RdPlddomphiifitPatitBe Aest béiieed Bk gnal . The
choi ce and_posiihoni ng of enhancer may be based upon suitable

conpat i bi I|ty wth the host cell used for expression.. 30 2.6

Pol yadenyl ||_c')n/ Te! m nat i on I n eukaryotic syst em; poI yadenyl ation signals
are opera bm

P nucI eoti de encoﬂwg% %Loa\ntl ody of this

i nvent 1®n. S4@EER hopleh léﬁfg Cé?”@gt  BYREGHSINY VRTIUE & 9 gpubedies oigen reading frame.
I n nmammal i wr@%erér%okawm ¥§ Qruhw@eréwﬁmt@cs%ﬁ»&ﬁ%b'q ﬁ*fe'f%d%“%"ﬁose deri ved
f rom gr owt inchds erbaciera &g entpsabrderidcaes vich as EFghRechaml-E ¢l (fof eg SV40) 35
genes or r etanpld AGC 34E; 30537 PaB25) anéatimctel, IErwinia Stielsiella Brogeumon- |1 i mti ng
exanpl es oBalmprdin @R ghiadohéia hipdintrim] Sofatis b.gNSdratia metcaskant rase derived from
the ph@§ph9&ba4@%%¢as BidIR&Rh PSP End BochahfahRsdaitysieogenase 1 (ADH)
genes. In pg s sGorsabS SdRigimish YRS SIpGR cod) érltrwéaa HakEeeliy/ Pi cal 1y not
reqUI red ag ccero}ngcelsQ"g E‘grge %%M%saéc a gE&é@foo q{i y@é 918% r(? e defined

t er m nat or Egﬁbs ?? | 3"%“" § %cm% nation

seqguences % "he host cell used
fo(r:] expr esth ﬁ 030, epyalse Fenmee ﬁbﬁE‘PEF@}% 'ﬁ%m%ﬂ"d elds 20 In

addi ti et t érahaderapirasia (B3 234 Ltepictlis, TQ’}&‘PG"E‘HW B'éd A3A5reHo®D enhance

yi el ds i nsuchde Agtintéara ehdhA.nigataie blsd peptesipistecht s, i ntrons and host -cel |
specific codon nodification. The codon useage of the antibody of this

i nventi on hkeugoProk@otid@and pest Hdsecklis areapeniniydattemplatidmy iieas of the host
cel I such inQeribhe] TR KowaS&r hddt cdlls aned presddt PoBHEibn Me@blbtrftg céleckema A et al
Mol 5 Bs&lab%%gebzétg)mos@gélé m%@je mEhﬁnah&*"éHl@ﬁJcﬂfas@@ioﬂ TRy be based upon

su: Itablg g t t 18831, nbiibd o Jlé?c!ne Wg%ssﬂ’e?@a 2. 8dHost
g_ﬁ“ Eodl es a aby S neycels(ﬁ'—l AI?'EC(HRL Qﬁe)a RII'OS encodi ng

0 r er eukaryotic
B i &q e 157%) GRrashenis %'?afﬁeﬁs G w%
ent er obact @F’pa{@eéécg 3 Cirs BESRIpfT MioHs QHQ Il line suglypg DE a\é@(%‘rrpl e ATCC
31, 44630 31akb8amat Tell BREGenek(198§)diohtd RROS5-EP6) petigulary @B@ EiP gelnes eus,
Sal nonel | aadapted f@asuspEnebh aultusepmbyagrsedol ceBe moakdykidacycellsSeMfiiani a mar cescans
and 15 Shi gekh mofey Wethéy @tis BACCI CRL-$38C)) HESA Belis udzinink ikeineynakiiB. | | cheni form s
(see DD 26@TEHRCL 34), human lung cells (ATCC CCL 75), Hep G2 and myeloma or

Iymphoma celis e.g. NSO (see US 5,807,715), Sp2/0, YO.

35
Thus in one embodiment of the invention there is provided a stably transformed host
cell comprising a vector encoding a heavy chain and/or light chain of the therapeutic
antibody as described herein. Typically such host cells comprise a first vector
encoding the light chain and a second vector encoding said heavy chain.

40

Such host cells may also be further engineered or adapted to modify quality, function
and/or yield of the antibody of this invention . Non-fimiting examples include
expression of specific modifiying (eg glycosylation} enzymes and protein folding
chaperones.
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Pseudonmonas such as P.aeruginosa and Streptonyces. O the yeast host cells,
Sacchar onyces cerevi siae, schizosaccharonyces ponbe, Kluyveronyces (e.g.
ATCC 16, 045; 12, 424; 24178; 56,500), yarrow a (EP402, 226), Pichia Pastoris
(EP183, 070, see also Peng et al J.Biotechnol. 108 (2004) 185-192),

Candi da, 20 Trichoderma reesia (EP244, 234), Penicillin, Tolypocladi um and
Aspergillus hosts such as A nidulans and A niger are also contenplated.

Al t hough PRAIGeICuituringMathedsst host cells are specifically contenpl ated by
t he i nventHbsirelisttyppsiomled with gestare encoding thedledrapeuthf antibedigsrabthent | nvention are
vert ebr at eing@ltibs may 85 cifuickiab lagy vethbekioah o fhosi skiled indhd arc| Hodecetimmmal i an

cel I's sychu@s nofurkdlfd e%s@bh&@%@ks@%zotﬁ&m&e@&a&@&@ hunan

embr yoni CCEL%R Oddf AebioteEle &%Eﬁ; SHoWGiBle! stergﬁbl)f lt%ﬂ)ﬁéd ok dney cell's

gg? g ( gl Cﬁle ?c’)% ctioﬁ mé?gtpre nrs or ,]5 Wg&e?B étégrpc CN(O:LCgk DHER

m nus CHO §8m?rs?t W E‘ﬂﬁ?’( B@H?e OR'a & ]yf S ns[on re? Genet
(1986) Vol thestipeciaekesags adapiadioragaien Vs"fgrﬁ)%ép@@srpé" s ] 'ﬂ‘%g eaéd apt ed for
suspendPoninmgiiarsr Bor brhie eoluenstapd pirflepaciors dinslasyation Wi §ir ePYEEN Afri can

gr een nonk bybblasameyie osed| wr(emnwmalswmturpfm seaim fee qeliyiene ki dney cel l's
(ATCC CCL 3vbjia thisicembel supglemehtbd withAd &3 pBitkctivdagentiaoh @ plarvdicinaditora or

| ynphoma caéib srefer cellNBdap6 8€a késuiboiGilracftioh probpsdl Mepefdingdh thdtwst i N one
embodi nent cgf chh#éetehé‘ﬂé@ Rfthe? thidrbt@FrRrd rfiayBE QyéoCB%Cbr@vtﬁ bafeirated fornsf or med host

cel | ngprhﬁéhg% ‘a&a{tc ﬂﬁQQ&rQQe&ll?ﬁx@VBéa‘a étﬁ‘toa:»'ﬂgge‘%lorllblﬂtme chain of the
t her apeut | hlé%n

conpri se a LS Tﬁé g‘ c Erﬁﬂéfc? %h §%§5 %flzj \Sglc!czr

O oe Syl Ry A it pEBsl e B ut her

engi neer edPBFeAE S PERFABLR f °f“1“ °‘T9Mﬂ t1i r?o rlS'Fd hd of the

anti body oProFefsSr per(sian cefire. Wghlf?ﬁombﬁ‘@"thf%@ﬁﬁwé?dl"?ﬂﬂ'ﬂﬂﬂ@" pressi on of

speci f 20 noelisimayibrgulfueey igbsronsphtaining medigsughpediasriniieing &t calbl di ng

chaper ones serdéh (PCY), €l preférddtthat singy Hubt detidase clitopstd it edrirp —freeamsdiar ned wit h

vect or s engqhi :3@istiBead ih BearD& 4t (1895 Ci/ioketlioksy 07: 15511653, bmoemicraaiy nay be

cul tured b)éva’ﬁQMe AL QUcHRMMCH O cCOMSRIItEdOHO e L alribrdxPe, BSA), Host cells 5 may

be cul tured feﬁ%@refrle%éy mﬁh%K@nJr&fﬁﬁ%e shi 4 lucgﬁ drlg€s, wave reactors

(eg Sy?é q g}én l;gro&rm f%gr? L a%qgco%%nﬂﬁsump THRWefulP ¥Shg®p but it is
LGl

pref er l‘%{tugg F‘.pat g%en;éeﬁs arfe ad?@e tﬁgl;omf F\S grk cgrﬁﬁ%hg rs or bag

reactors (&% d particularly

for suspen§NBAIRAIONPRRICECH LU ”I“i/suct‘ ﬁgstﬂei P& Tﬁ?m%'?'gg E'Fg Mipted for
aer ation usenggtedly gxchangerdds of thepuitire eediym fpighe sqruy ireq mefli %maéﬁhg For bubbl e
col urms andosiicellsildam focslaptdr serufh free condidipnt (Fesre-viScharieinbera K @92y gen  bubbl es
maybe Bsed (190h)6n dntracCéidsthnoledy: Deealanrnistiowards the 2 tst sentunn(Baugary cul t ur e
medi a t hi s geart Bed§URB1 86T KRenAtdiemicqabishespt ect i ve agent such as
pluronic F-68 to
Antibodies of the invention secreted into the media may be recovered and purified
from the media using a variety of techniques to provide a degree of purification
35 suitable for the intended use. For example the use of therapeutic antibodies of the
invention for the treatment of human patients typically mandates at least 95% purity
as determined by reducing SDS-PAGE, more typically 98% or 98% purity, when
compared to the culture media comprising the therapeutic antibodies. in the first
instance, cell debris from the culture media is typically removed using centrifugation
40 followed by a clarification step of the supernatant using e.g. microfiltration,
ultrafiltration and/or depth filtration. Alternatively, the antibody can be harvested by
microfiltration, ultrafiitration or depth filtration without prior centrifugation. A variety of
other techniques such as dialysis and gel electrophoresis and chromatographic
techniques such as hydroxyapatite (HA), affinity chromatography (optionally involving
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hel p prevent cell danmage as a result of the aeration process. Dependi ng on
the host cell characteristics, either mcrocarriers nmaybe used as growh
substrates for 15 anchorage dependent cell lines or the cells naybe adapted
to suspension culture (which is typical). The culturing of host cells,
particularly vertebrate host ce var t of operatlonal
modes suc RN 98INg PYSIETHCR AS p?’@%&%@@"ﬂ)&f @ﬁjmpé?%% ST 1 Etésee Dr apeau et
al (1994) wyareateasany(tyGyseed)s 5@39 145 pre avaiableg do '”}?Fg ss or perfusion
cul ture. Alrtibslieghf the doeitionanilowingtvargusiclariieatiomsierradre APWEA USIDD cel | s may be
cul tur ed i|mroBraoRG amiigichiomgtogedheiobmnet byrbutiher choomatdgsdphyg stees al cal f  serum
(FCS), 3t dush b Bh exdharld dhalor Buchrommanbrape), beiomorecatian dxdnarge,isizeser um - free
medi a SuC&cﬁﬁoﬂéﬁ&haéﬁslpnyranéfs%omnmah|pﬁa;k9s@;.p@fb@tr@gmwI\@gausn 153- 163, or
commer ci al J, sre%%l Ere a5 namofitrilion el Qlg. ¥bVIRGKN M ( Canbrex NJ,
ush), su C}q%\?IP% V%rfbﬁs{%}% gélﬁ'ﬂ&y n)%ctafw rﬁ&oﬁ%ﬁél%eﬁa%ﬁoﬁe such as glucose

and 25 synt The serumfree

cul turi ng QPSR "P'E] tﬁ[?% ﬁ’ﬁ@ﬁ"ﬁ ﬁo%rgglgr cifths? an%Odgaapt ed to grow
in serlﬂnfti“%té“’%ﬁ@ilstpi“ﬁf%dan %refi’&“a R IR IEILY NS I8Py t ur e such host
cells in s@mmt@@mtgnﬁomgfn#@a@teaﬁ@b#@@ﬂ VIt HEMGEOB0% of the culture
medi um f orStitably swhipnephraensnaselsubsiotialihfiee offaggrebried foed ¢fanfihediepol 0 adapt in
serum f r eeth€ pwgtitibh.ons (see e.g. Scharfenberg K et al 30 (1995) in Aninal
Cel |l technol ogy: Devel opnments towards the 21st century (Beuvery E.C et al

eds), P§61§ac%§l’sy§ler‘r\¥"§rre pﬁﬁ@ﬁi@ﬁ?éﬁut&ﬂ‘@l‘ thé Biréssion oNdritbesfin@gments.t he invention
secr et ed 'é.qcﬂfﬁa &Iie%ca&\édma r%mh.ﬂ%ﬂaﬁahémaeqns b t he medi a using
a variety ol gm.c Biofliscah Be Blth¥le %n@re ?cgmﬁf aaHégolt&r@stdcg& g _Suitabl e for

i nvention tPH?e Off KqMadp ﬁ’Bg%) kﬁl[aé Wﬁ'ﬁ% F’%'H:ﬁég%}f% Hldagyes of the

a‘t es at | east
95% pur i t y72 3329 8rkryRitFdlets)( P%%]l!r@’itﬁ ‘typically 98% or 99%

purity20when conpared to the culture nedia conprising the therapeutic

ant i bodi es3. Rhar icaltompasitionmce, cell debris fromthe culture nedia is
typi cal | y peifeygedparationg oicaatibadics othe ireenti$d (faiculakedotmgioaalc] ari fi cati on step
of the supgematdR) 8 SbaBbet Giprallingy B intdrp@thie® Mio pHatrhacaliicet r ati on and/ or
depth fil tém?ﬁdoa{bns%rtu@é iRakd tretent biRimAR disbadY afdfisdi@erbaicvest ed by

m cr Of? gt rtﬁ&éeod?ztlm LdRL Jp?ﬁy‘ £bh %m&@i%@ fhiel EGHhdrRBaW t hout pri or
centritugatl b %e% ?Earh Qh%&d%&‘@a f@l%%/%'céégyoxs and gel

el ect ropho?hggrpaceu '°8W ¥ yapatite
(HA), af fifiAf CEHtr“;&HH"[’%'ﬁ? aphtY 'T'%?f%?l Wk vetlcalséjc'eng?ﬁs an a?'fl nity tagging
syst em sucti238. ¥rakpishing ¥ s‘l‘ﬁj& FFdB‘?’ &8 4 CeTigh

chr omat ograushys §34n&, Ringses sgigtie OWEWOP%?'UWeb%@PI"‘QB sutablepuieleé embodi nent ,
the aBli bauhessaiium hetbtnvibydritete a shelmhangitivglivaccertaiie o, Lef ascrht on st eps,
ar e capt urwichirlstange offrioBe Phardacauti€al adrhpasitong fotimeten dgg.dayhy f ol | owed by
further chhes@haG! pPAEiBheNINtRdsHED sasuiansousXinlangeuiand Mrapdrill)

chr onat Ogréﬂ?:hutmu@u@ iF0siO ar6 alitaBR re¥ 6NANIE paridule MBS b%m@ﬁc&ﬁﬁrﬁéfat ogr aphy
and anmoni arkfmm m%%fméﬁse&t%aﬁmep typliY 5 Vg, Méreisptficalyisimgs renoval
steps age 258 % i &%n b%d§ MEREHS fb#tﬁé Beb & Dhich ok ag:h%hgrma@elﬁyalzo filter).
Fol | ow g omposmons are w%l knE)w ® thOaSe%HIéd ih ﬁ\% a(‘tt YerrFeaénln%m%HPC onal )

reparati on
preparat Opharmaceutlcal compositions comprise from 1mg to 10g of therapeutic antibodies of

the invention in unit dosage form, optionally together with instructions for use.
Pharmaceutical compositions of the invention may be lyophilised (freeze dried) for
40  reconstitution prior to administration according te methods well known or apparent to
those skilled in the art. Where embodiments of the invention comprise antibodies of
the invention with an IgG1 isotype, a chelator of metal ions including copper, such as
citrate (e.g. sodium citrate) or EDTA or histidine, may be added to the
pharmaceutical composition to reduce the degree of metal-mediated degradation of
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conprising at |east 10ng/m or greater e.g. 100ng/m or greater of the

anti body of 10 the invention is provided and therefore forns an enbodi nent
of the invention. Concentration to 100nmg/ M or greater can be generated by
ultracentrifugation. Suitably such preparations are substantially free of

aggregated forns of antibodies_of he, inventign. 15 Bacteri,al systens are
Dart ] cul ar PYRGHIRS G BPVRR SeS e R o R naMaH IR GADPYIERT BRY 890 Shch
fragnents apreprise@splubitsgr syehasamining|base. ¢ dsteragriantiriggieeatpeAotasma. | nsol ubl e
peri pl asmi sughrastpelyssbat@dl, bed exinerh gascicaasiniedes teledlacovidlbepdsarasi ve prot ei ns
accordi ng ok@enet hods known to those skilled in the art, see Sanchez et al
(1999) 4.Biotechnol. 72, 13-20 and Cupit PMet al (1999) Lett Appl

M cr bl 1. A doind T ey el bty Garmmiy ety | o0
preparationgs, Qfogf de@%{ggéelﬂ iriéahfaﬁdygaédeﬂﬁbrz Bfalctofs el éé’thgggl\éta?d onal

prepar -at | one g tasd e%&l.rslta lf dof ﬁ}efp%ﬁl nt di&%s:%lgrcc%o ﬁ)tb%qre'a{éhp 39

conposi ti ol§ pisind (AN SIS aia(r‘}en of huneg . |seasei Fn di sorders such
as 25 thos@cm?r?wgﬂ"%&?@fewg]e FY '.gsrhcv,ﬂca@oﬁﬁ' WO At t her conprise a
phar mad@ut PeRIPAripteosesPahedoynd ipe-9; Fraih ot atldPT/) Sptinodieg AJWA@And cal l ed for by
accept abl ediaghasisrang 8erary dkavpn Bress, dlew Yadebus wi in geigiah b HRg torWarRaceut i cal

Sci ences, b6 émigdjment, 188Msing kgirke fPutdatingha hgnabopatiehtiaihgetle 1gfof such carriers

i ncl ude st @eidpbatedntiaty bthe insentibn admisistciedaubdiiangersly ahod periveek ar  dext r ose
sol ution, By foSbeid, bhbySidirdvahdue imdusidnasvery IQr 2untnas Seath dosegeet at e

tri hydﬁ?t € chribsBorkB & TBFRL1HONBAL! %c@@&@@iﬁwn@gmrﬁp@hiﬁoﬁhw within a
range o SEFeQe invErtidh %g%fé&?&ﬂéed‘b%ﬁﬂﬂﬁfiéa 1s for injection (e.g. by

i ntravenou Intraperitonea I ntradermal’, subcutaneous, intranuscular or
intraportal) _or continuous infusion are suitably free of visible

particul at & S&#d may conprise from lmg to 10g of therapeutic

ant i body, ftyi kecarprecisieg thabdisgpsesiehagactagerd by eleypied BeaiyloHeve IBny or 50ny of
anti body. beyhiddspdsis intlhde NrhepearadisszseomildenghitiyshimpeiruenitDoawals conposi ti ons
are wel |l kemaronie)hérbditey cekdbrdl Rabrioirhbdrewity f-amyioidasisef eretdintge) |

phar maceut igabraGRARASE bhdRpSthg ARPUArBEs &5 Br dedieiativeldithenlias) iRAAPeUtic
st ruct | ofe: a%ﬁ“ﬁz%mﬂgéf?'%""@ e, e A bt on ay. be
| yophi L segaTaT&eé’SE‘eeratﬁjpiag ?ﬁp%ﬁ%%’ﬁf b%@égﬁés)p?@u i oe(r?l'gg’rsgosre' to adm nistration
accor diig to net hods wel | known or apparent to those skilled in the art.
Wher e enbodorRiferably, tl“h@SfFaﬁ%é’?ﬂ'@%‘sﬂ‘g?ﬁ'?@?dé’rﬂmyﬂf%ﬁeﬁs YiP-amyRid i nvent i on
wi th an | g@ipdsiois Wabeimar'sdisdage.or of netal ions including copper, such as
citrate (e.g. sodiumcitrate) or EDTA or histidine, my be added to the
phar maceut iagidugh hepaseit ention hae desnaletsdided edrcpallydh rakeibato thedi at ed

degr adapi ofetfent2Bh@hdr dedb&sor alsoldBissthé prREHR Rweritior PR3 BAR1 .

Phar maceut LgataipROPQs fd-8heht BBYmiRt &iSeastOBMidoffrsfin HOh-HithdAd ser 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.

r maceuti cal
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5 Effective doses and treatnent regines for adm nistering the antibody of
the invention are generally determned enpirically and are dependent on
factors such as the age, weight and health status of the patient and

di sease or disorder to be treated. Such factors are within the purview of
t he attendlEngm%ﬁ%/m can. Quidance in selecting 10 appropriate doses may be
found in e th et al (1977) Antibodies in human di agnosis and

t her apy, thed, Press New York but will in general be 1 to 10g. In one
enbodi ment Biacere™iasora B0 gi e deyiee thﬁb%'PWﬁ@eéﬁufﬂJWh"fﬁﬁq'"'@g%”ﬁ@s1 ng to 1g of
t herapeutic anti body of the iohineletulasinterdetions gtinar R subcut aneously once per
week or 5 egPRy two weeks, or (qyfaceplasvanesssancef H physitaighengmeboor 2 nont hs.
Such a dosage 15 corresponds ehpioeddyBidcbes™ ink@umeitecBr meastretibAt 4D/ kg.
Conpositions of the present 43y ekl ngr{g%y,s(ﬁlcﬁ,g be used prophylatically. 4.
dini cal % It will be apgy ;emgqsgrrg b g,@e'??g%u@g@er&%@erl sed by

el evat ed ( arryl oid levels or g gﬁé}ténhﬁgjxude Al zhei nmer's
di sease \%ﬁfognl tive i rrpal i % ditary cerebral
haem)rrlﬂagg h™(3-anyl oi dosef‘éynzﬁ'"t‘ mﬂh‘f’% ae?‘sa cerebral _3-anyl oid
angi opat hy SBHd vari ous types ﬁﬂU%!blBen%'P%ﬁthée%wa'a‘gmg QMY  t hose
associ ated with Parkinson's dibskiEssdiochemigaldderpetiensupr anucl ear pal sy,
cortical Ireegmad Cidi§@ner at i on Minidvickacorswld lniBS Itemis Biogqiences Al zhei ner' s

di sease. 25MMst preferably, ﬂudsremdiris&momharaamyeedhsﬁobycxypmibevat ed
(3-anyligid [ evel s or p-anyl oigbsyslgpgsits is Al zheiner's disease. Al though

the presenigjghyent i on has beepyflasidsihads 85dontbRsdchye iborb 8brtddaon to the 30
treatment of human di seases %Ilﬂrﬁ%g hSystdr BI&FENt i nvention may al so

have appI|F |ons in the trﬁgtr@ Fu hr ar eases or disorders in
s e

non- human . 24 Exanp / ore 3000 a device
t hat ;I | owE"vE é"ﬂ’ent of ré:é?te'f' R'i"ﬁg{r 8?'§%FE£F@Paﬁenteracti onsvI

using 8PR 5 SPR (surface plasnon resonance) - physical phenomenon enpl oyed
by BiacoreTMinstrunents for neasurenent of mass changes on sensor chip
CVb Bi acor Matarelsnsor chip with general purpose surface coated with a

car boxymet byisat ed dext r adimewtisuiphoki@e ELI SA enzynme | i nked i nmunosor bent assay
SRU SRU BI NBFN Bi 0sensor Ni2efedatfy)ppelamb gL anaeiiifait aciiabel - free

bi ochenkcakpifRt er act i onseghyrRAkMinEle#2RR1idMdY - bi oreactors sol d by IBS

Integra Bi Qﬁﬁ-lélnces tris-(hydroxymethyl)aminomethane hydrochloride
NacCl - sodium chloride
Tween-20 - polyoxyethylenesorbitan monolaurate
BSA - bovine serum albumin
30 PBS - phosphate buffered saline
PFA - paraformaldehyde
IMS - industrial methylated spirit
DAB - 3,3'diaminobenzidine
DMEM dulbecco's modified eagle's medium
35 FCsS fetal calf serum
Opti-MEM modified eagle's medium based medium by Invitrogen/Gibco
Lipofectamine cationic lipid based cell transfection agent sold by
invitrogen/Gibco
Transfast fiposomal transfection agent sold by Promega
40  Versene metal ion chelating agent (ethylenediaminetetraacetic acid)
Glutamax stable form of glutamine added to culture medium (dipeptide L-
Ananyl-L-Glutamine supplement)
Histoclear tissue clearing agent
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FMAT fluoronetric m crovol unme assay technol ogy (Applied 15 Biosystens)

ABi 8200 Applied Bi osystens 8200 fluorescence macro confocal cellular
detection system for FMAT FPLC Fast protein |iquid chromatography ProSepA
H Trap Protei n A columms for FPLC sold by GE Healthcare 20 Materials DMSO

di met hyl sul HEPES, N- t By erazi t hanesul f oni c
acid) 25 ﬁ‘iﬂ eneﬁ%ﬁ%ﬁ@f@?%&%@’ﬁ CL%T@fEO W'@WHEEE&
tris-(hydroxymet hyi ) an mbife: GasM NaGh SoMERIA. 8805%hSerfactans B2} um chl ori de
Tween- 20 - pol yoxyet hyl enesorbi tan nonol aurate BSA - bovine serum al bum n
30 PBS - phosphate buffered saline PFA - parafornmal dehyde |IM -

I ndust r§ al Gémir&tidnaf 8fbusP monbelohiRntibaliy2Edi am nobenzi di ne DVEM dul becco' s
nodi fied egglse’ nﬁanH@&HaUéﬁtlbgtﬁ/ JEEak @bmtratdhrdm & @bMBhiRbIimMENsSRALf | ed eagle's
medi um basfﬂe rm&HHéFb%}XmurY%HwRQa £ 8reg !at!e@% FGloRN-Marditdoni ¢ | i pi d based
cel | trans ﬁ&}latgcn %%%F&s u np¥oltotvp\ 6F1 %ggs@(u o%?%)d ﬁtngﬁléalﬁk él posomal

nr éﬂ i ng agent

transfection m Q% |

(et hyl enediSIR{HE P T %P sl U ol TS R S50 HBPRTER WPt ant e added
to cul tr SYREWIERUPRIT RS Ve SE"ee HSHthI‘t'@'%F%rﬁel?étegﬁbtﬁﬂ ) Hi stocl ear
ti ssue cl ed‘r"mfgasaﬁﬁtﬁ'ﬂed ff%l thqgmrmpispliphivith sebdbie Bamyleidripts waspfacor e TM buf f er
cont ai ni ngn@ing 19G2dERERe apéiadihetDarhBorl Nadhg a@witd iEDEAMUR a85% Sur f act ant P20
5 Cener at i descridkd beios endranartilitg oBd6. BpM ifdd bey-apfylbidvbitswhamomeslired 8y ant i body 2E7

was gener aigbrd™ WBtdoaNVRBki t0ARI | Muni sation of mce. Mce were
I mmuni s¢d with sol ubl e or aggregated G3-anyloid 1-40 and 1-42 fornul ated
In Freund's adjuvant. Follow ng final boost w thout adjuvant, splenocytes

were fuse IIs Fused cells were grown in 96-well plates
RiaAae

from whi ch™™1 per nat an creened for potential |eads.

Sel ect ed dAPTBEH oD S ST ol P D ORLP P APEBICP N i ¢ h

sol ubl e 0- S&h%)b’?%i“ti‘s Peptige s5f (A) aensisted of g egt&f 3L PROvaMRPPINEd bet a- anyl oi d
bi ndi NP adeptides govering 141@ cemnplptegequegeg of the B-amyloid 1-42 peptide. Each

sequential peptide was initiated at the sequential amino acid within the p-amyloid
peptide, thus shifting the sequence covered between sequential peptides by a single
amino acid. All peptides in set (A) contained a 3 amino acid C-terminal linker
{glycine-serine-glycine) and a terminal biotinylated lysine residue. In addition, all

25  peplides except peptide AR1 DAEFRHDSGYEVGSGK-hiotin (SEQ ID No:15) were
N-terminally acetylated. A second set of peptides {set (B)) consisted of sequential
one amino acid C-terminal deletions from a peptide containing amino acids 1 to 10 of
the B-amyloid sequence. All peptides in set (B) contained a 3 amino acid C-terminal
linker {glycine-serine-glycine} and a terminal biotinylated lysine residue, but with

30  additional glycine and serine residues to replace for deleted p-amyloid aming acids
(Table 2}. Thus all peptides in set (B) are of the same length.

Table 2
Sequences of biotinylated peptides (set (B) that
35  coniained truncated N-terminal fragments of B-amyloid

DAEFRHDSGYGSGGSK-biotin ~ (SEQ ID No:7)
DAEFRHDSG-GSGSGSK-biotin  (SEQ ID No:8)
DAEFRHDS--GSGGSGGK-biotin  (SEQ ID No:9)
40 DAEFRHD--GSGGSGGSK-biotin  (SEQ ID No:10)
DAEFRH--GSGGSGGSGK-bictin  (SEQ ID No:11)
DAEFR-GSGGSGGSGSK-biotin ~ (SEQ ID No:12)
DAEF--GSGGSGGSGGSK-biotin  (SEQ 1D No:13)
DAE--GSGGSGGSGGSGK-biotin  (SEQ ID No:14)
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descri bed bel ow and an affinity of 36.1 pMfor beta-anyloid 1-40 when
nmeasured by Biacorelm, Mthod A(i) (Table 10A). 15 Epitope Mappi ng of 2E7
In order to finely nmap the binding of antibody 2E7 to the (3-anyloid

pepti de, a peptide set (A was utilised. Peptide set (A consisted of a
set of 31 12-mer overlapping 20 peptides covering the conplete sequence of
the (3-anyloid 1-42 peptide. Each sequential peptide was initiated at the
sequent i al Maniteringethe bingingief BET teci-giBylaiddesived penrtides ueing ORtisalshi fting the
sequence cBusemgbrobet ween sequential peptides by a single amno acid. Al
pepti des i g5-w8l SKABINGDEraptEREIn-Boaledprten(SRLI Blosgsttmewearaivastied kih

(gl ycing- Sﬁése&iﬂﬂnb{ﬂd/’s@ws@m rémdveglcerdl arBipfdsbiytval Rdollyebme T esi due. In
addi tTon, - 8| Rabt ldg &e%omaﬁs&awee@ammaﬁ%%vm biotin (SEQ

I D No: 15 o d B
consi st ezj %{uyeate é)efﬁr{]igsu%re ut@g?é%alp%&e@&.gﬁnﬁl‘?ﬁgg rﬁ @&ii@r\?ﬁi rg?n gs;e);p§| zj)e

cont ai ni n a%fjrﬁpo &E¢ did'tod"el%)a Inc m?gl“ e PAF eptides in
set (B) CoNeaiPrRbared using AiFrEnigeriarsel Y‘EPP{%%W § rio- pep"ge cortiol  PEP
(gl yci ne- seell was ugey i agel) segke toreleranae pidiragithsda ﬁﬁ?f@&vtff&?s?ﬁ%ferﬂé%. due, but

with 30 adplateivenalasigidwdth RBSaottaiving it ePVMSQ leaying 599' of Bgahulerfrsr  del et ed

( 3- anyl oi dwainiopeovizieiadew badaline®n Me redden Neadekcayd peptdle fonrihessifa¢eB) are of the
same | engt fas de2h! Thebufferaus Repgestced vt Louyivall rdtep@ptainigedi astibo@B) t hat 35
contai ned Ly Zér&gsﬂnel@r Drdis. M A fouﬁdﬁ%f%ﬁﬁb%d?ﬁE?poWuﬁd ﬂ) the peptide

DAEFRHDSGY 7 Qkin (SEQ ID
No: 6) i AEA Qd EQM& E%%%ylomtggﬂgfg cr%&gGSG(GSK? biotin
SEQ I D No* b

E)AEFR—- E%%E%R Tjs pent e(SEQ | D NoI 22) DAEF- - GSGGSGGSGGSK— biotin (SEQ I D

No: 13) DAE- - GSGGSGGESGGESCK- bi otin (SEQ | D No: 14% 26 _Monitoring the binding
of 2E7 to [rcadaytoiudhalshargaerispdstbing siie phigtikgdy RES PerlisleSeEBLWAS  96- wel | SRU
Bi nd TRDSt ngiped WisitigrBRLOBINGT" ivemnsas metRUoByoanikady 25T shewes ngalished with 5 PBS
cont ai ni ngbihdifG M hdptidesanmarspagsiygcamniod acided!-p pes b4 vithe gamylidvol une of

50ul/ wel | pagicé eSEQ IDNEHAdi1a). Sitditgto beepideentusimbsingartino peidsvi-tle a const ant
base |ine of th B IBM'p@Btﬁi@ ta ﬂ@%)WsQ:oﬂbérHEl@d)th@péﬁﬂﬂé ox. 0.3ug/m in PBS
cont ai ni ng ¢ é,e 4 0fof $RGEARAESpli® WoilpspRRde] @gubat ed f or

appr oxi, 281 ﬁ.nx.n bep .eeen sy\fg;n%mx\e? 4:5-9LEPAbGHe m Sl Mferent sectors
of the“pla @D g@ fﬂ b 5{) bi csowgék%r 0.\ S used in each
sector to PERUEPEREIONG WRE 3 E t(cfn apfj e the plate was
washed wi t RapiEgates2n 2pdH "'16%15%*@0 e q g&.?lh% N "5 %®sh buffer per

encompassing amino a0|ds 1-7 of the B amyloid peptide (SEQ ID No:10).

30 Thus it has been shown that only residues 1-7 of the B-amyloid peptide are required
for full binding as measured using this methodology.

Surface Plasmon Resonance assay
in addition to the experiments described above, the Biacore™ 3000 optical biosensor
35  was used to monitor the binding of 2E7 antibody to selected B-amyloid sequence
derived peptides. Binding was measured by injecting test antibodies at up to 64nM
for 5 minute over peptides captured on separate streptavidin chip surfaces (130-230
RU (resonance units)). A running buffer (HBS-EP) containing 0.01M HEPES pH7.4,
0.15M NaCl, 3mM EDTA and 0.005% Surfactant P20™ at 25°C was used at a flow
40 rate of 20ulfmin. All runs were double referenced against a blank streptavidin surface
and blank injections. Analysis was carried out using the Biacore™ analysis software
BlAevaluation™ version 4.1. Results from selected peptides in set (A) further
confirmed the SRU BIND™ derived data indicating that 2E7 bound only to the
peptide encompassing amine acids 1-12 (SEQ ID No:15) of the -amyloid peptide
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well to provide a new base line on the reader. No decay of peptide fromthe
surface was seen. The buffer was then replaced with 40ul /well buffer
containing test antibody at 20-64nM for 2 hours. It was found that

anti body 2E7 only bound to the peptide 15 enconpassing arri no acids 1-12 of

the p-anmyloid peptide in pepti t IDNo 15) This
resul t i np¥ihe® %PH%{F"&%@"%@ ?t@"tgﬁcﬁg%%m’é"g%t%ﬁagﬁﬂ LfAr@e'l e ﬁ' for binding
to this pegsnlilens. 2&7@@@#"“{1@?‘99?%@? SRGPEIPARAINGr YR 39S 2b‘i3rﬂﬂm?& site of

ant i body 24miyloipegptidele set (B) was 20 utilised. Using SRU Bl NDTM bi osensor
met hodol oggeptiod Aty 2E7 shoneeRHBSEYENHIGSGK-biotrdi (SFQLD Npidé) pept i des
enconpagsi ng amno acids 1-3 and 1-4 of the p-anyloid peptide (SEQ | D

No: 14 and 'ﬂ’f{%-)ex @lnwm.eihed andoc%aa.h&l@ uséman@@% B&eéﬂﬂw@ﬂh@?bd%ls& of the
p-anyloid p Fednfadi Reoepept i de

en conpass pepti de set
(A). B?rﬁmehqglg%&%cgp&ag %ictennm%! |t§0pé9/of%e Qrﬁ 61 Bgs;:%f:él;vgén 6 of the
p- any| 0| d ShEUpiq R BeRYge °_L EaBBB@r d{ﬂeaker (as
measur Bl bt bigg a7 salacongt Reptides iney{A) framAnid (eglons AL BaRY9han t he bi ndi ng
to the pepreptide. IncneepadtesRPergnaahing 8-amyloiis1-40 peplde wwapméﬁﬁw'aﬁsdﬂ pepti de (SEQ
| D No: 10) . te®@narl hepmrtictack assidue dérat Bdvrbhaen biotinylated. Whiseepiitieess tapturef t he

p- anyl oi d feph BreoréMatregapidin eshtediobip ok prdviobsiy désadpedsAntibad@eyd using this

met hodol ogYjectSWsieBAR 1d2l13RAME cRREKIIBINE thiscpde. ITRerael, it isedndiwiet he experi ment s
descri ped g@hay re@ﬂ%ly%‘e@&ﬁdWTMﬁgﬁgm&% bi?é\bashhééﬁ@d"%e linker s used to

nDnltor t uence derived
ot | des. BP A et Hs Kb ARl g BB e e B 0o o Gt

for 5 m nu‘fcée ('/é]'?g spgptl des captured on separate streptavidin chip surfaces
(130-230 RU (resonance units)). A running buffer (HBS-EP) containing 0.01M
HEPES p117.4, 0.15M Nad, 3nmM EDTA and 0. 005% Surfactant P20TM at 25C was
used a2l a BinginaieCelkExprasseddmyloip Frecarsor Piptsin(APB) doubl e r ef er enced agai nst
a bl ank st@-apyleidiisdiompesadf ol peptidesfdmisiddy rateriydic cleaiage olmbibe/si s was carri ed
out usi ng ttdnemBinarans gréedrfor arvtdinysnsedsniytokigprecurdst poteird (ABP). AsTARFVver si on 4. 1.
Resul t s frigasghesiiedelRRPpidAaS binding & this Aotdin tdursotertigyfinitiaiesh t he SRU BI NDTM
derived dajbd tyegarrdbﬁ\g;eﬁmtcyt&gzc.?qem;dorompy:d).o_ the peptide enconpassing
am no gg¢ids 1- 2(SEQIDN015 the p-anyloid peptide 27 with an
appar ent ui,J I der the sane
ngdl ti ong‘;10 ?e%h%gg&ﬁ@& bt"?&“%é“ ng%{[:?@gpég tﬁghr?ppgaggmrfgugm no acids 2-13
of the p A g ide A02-13 AEFRHDSGYEVHGSGK- biotin (SEQ ID
No: 44) 1 ldtene ASRENB| ons used al | owed the detection
of high bdﬂEiéag% ce*lS@WemalatﬁmpwntRMEMFé%wp%m contajning 40 i) D@ nent al
set up, 3by bdBlttemex. Gells B Beeded frofoemr tissusichibus flaske ansrdrewntg 68r80R6 t er i nal
epi t ope of conthenpy @B2H b priop eptansfectinasFor shrsiattitr 9 log RtDNAdeithed Bidoept | de ( SEQ
| D No: 44) wpd APRADNA R RCENA3 K (Iviebgeintdcta?-dr vaLtdr only controls), is mixed

with 0.3 ml of Opti-MEM™ media. 30ul Lipofectamine™ transfection agent is mixed

with 0.3ml Opti-MEM™ media and the two mixtures pooled. The pooled mixtures are

35  incubated at room temperature for 30 min prior to the addition of a further 4.8 mi of

Opti-MEM™ media. The final mixture is added to the cells {(post washing with Opti-

MEM™ media) for 5 h and 6 mi of 10 % (v/v) newbomn calf serum in DMEM is then

added. 48hrs post transfection, supernatant is removed and the monolayer washed

in versene, and then 3ml of Versene™ chelating agent is added to each flask,

40 incubated for Smins at 37C, and the detached cells pelleted at 200g for Smins. The

resultant cell pellet is gently resuspended in 1mi of assay buffer (2% heat treated

serum, 0.5% BSA, 0.1% NaN; in PBS pH7 4, filtered through a 0.2um filter) to create

a single cell suspension.
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10 not bind to a selection of peptides in set (A) frommd regions of the
p-anyloid peptide. In a separate experinent the p-anyloid 1-40 peptide was
captured via its N termi nal aspartic acid residue that had been
biotinylated. This peptide was captured onto a BiacoreTM streptavidin
coat ed chi g previ %Sl descrl bed. Anti body 2E7 injected at 66nMfor 1
m nute cou ptide. Therefore, is concluded 15 that the
pr evi ous| yTefbgetibpdies @E?Wlﬁ%ﬂmeﬁ? 'ﬁ&?sﬁdﬂ%fqeé‘trﬁg”[%@@ BOPEARAI i nker and
capt ure mepdsitide cartrak afidart dndibody 32119 which fpepgiises shepetfdforn efdhad-nus as

cont ai ni ngainyled pemide abh negatiee Sintrel) @ére Bilutell tog OngmiGa blerilEfiteredassay Anyl oi d
Precur sgr Rift @AmdafiiEl s¢ruANY5RIBSA| & 1% 0Pl BERBIOFHB M & ﬂ:ﬂﬁ:rcﬁpylened by

prot eol yti giafel SAMRGE: Bfthed sk %ERI 1:1 didtBASWE T BERIMPEGAIthS Platepr Ot €i N named
anyl oi d prﬁ%%g Bifer Bﬁlmvgé Use(i'%gg)blanka‘smﬁfﬁa J8sendioh 81 19Xt Eagel | ul ar domai n,

L i bddc%ﬁseE%m@ﬂw@“’s.yngeg?“dem
qehsgﬁﬁa‘!%%‘ %%??cp'l‘%é plag b % ased assay was
utilisél. FMRpdrsolfionsvess adqepiodip %? yals, b Y P"HNA HEK293T

ant i bodé t

cel | s are maksetle® seek. iantibrizia *F*leﬂefhﬁngtfn{‘”%ntbéie@?f@fufet'@@'(rﬁc\)‘je FCS and 30

| x G ut anastye KidbinsABLr4328408) ditech!: 3B RRrerimeniulp aed, 1:1 QA0 ErpedsRAt 2And grown to
60- 80 % cipnksdydnfist, wdBthéladakd foraach welbartdribengbte btieftyrshakeoand lefitsf ect i on, 9 ug
of DNA, ( ekdtinsror irl The diate ad\iBn ¥4 u§ingthEGBNSRI Tludrbsuents rag@a) vector), or

vect or 19Nl YoffBt deMlisdetebfonBytaH (AppiddBibsydtefs). of Opti - MEMIM nedi a. 30ul
Li pof ectam neTM transfection agent is mxed wth 0.3m Opti-MEMM nedi a

and the Bl bl RuRORE then HSpRAS', ga? Bt p@eté g ubat ed at room

ot VAT o Sl %ﬁ‘ ok %f;é@[” washi ng
ca serum

with Opti - WERMWWF%D*‘?R?P' igsignah{ogeds
in DVERPi sthehegie omtgdinear aaheidhgeiste qu%ﬁ%qsé%ﬁ@?r?”d P3uy/'maPaHtei s renpved and
t he nonol ayaskgeeshmdectethdareedenats abiheise dpneenatons Expresssepethv chel at i ng agent
i s added t peresntdyeiof te kN27 Sntibndytvalirgdaridoavesgedeveathe 3WdCantibody t he det ached
cel I s pel | gdreshtatiorr0Gge feRtitannddisis dddvBbed i@ THbIé A% ot ENA7 WedidgedSE) S gent |y
resuspended in 1 m of assay buffer (2% heat treated serum 0.5%BSA 0.1

% NaN3,kn PR3 Pkl dis £id ts?ét@rq {hgrbfh!dﬁg ofoir 1888 ukthéecApp 50 Ccreate a single

cel | suspe ,{-}F st anti bodi es (2E7, LN27
(Zymed) m){l;}afe gﬁéé:feMxttrg%%l J']ér do%’?n rﬁ?&%)élg-qgs a positive control,

and an anti body &10 which recognliqiﬁéhe x-40 formof the (3- anyloid
pepti de as a negative control) uted t+o0-10pg/ M in sterile filtered
assay 5 buffer (296heatimﬁﬁnw serﬁﬁ?”@?%oo RIment1l 9% NaN3 in PBS pH7.2) in
a polypropylene plate,j and then a farther sif serjial 1:1 dilutions were
perfornmed down the platjaN27Assay, tider.1onkgo.oms.7used as a bl ank. 50ul of a
suspensi on of HEK293T cells

G210 56+1.3 20+ 1.6

2E7 99+37 2214

30
Binding to Amyloid Precursor Protein Derived Peptide
The previously described epitope mapping studies have shown that antibody 2E7
binds to the extreme N-terminus of the B-amyloid peptide, with the aspartic acid
residue at position 1 being essential for binding. This suggests that the antibody
35 recognises a ‘neo’ epitope formed by cleavage of APP at the B-secretase site. This
observation would suggest that anttbody 2E7 should not recognise adjacent APP
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transfected with wild type APP DNA (Experinent 1: 10,000 cells; Experinent
2: 20,000 cells) was added to each well of a 96 well plate, to which Su
of each of the 10 anti body solutions were added to duplicate wells.

SOul /wel I of F-MATTM bl ue anti nouse |gG stock, (antibody is |abelled

using F- NATTIVI bl ue no C nal reacti, 4328408) ,
diluted 1:®HH9qEQ %ﬂcFrrg‘htj ﬁ}'sg}‘ﬂ?trfs'iﬁﬁ E@ﬁﬁtgg?%%oﬂiie égyigmsﬁgﬁgsay buf f er,
was then abeiéll wes S%W%WP'%WH”@%‘?W% T e amyaihRefdeng | eft to
settl e forthefiveadiarhit ARPedvatcaminaasidsy dhus neslided \RAicomBne$200 f 1 uor escence
macro 15 comfigoas arcieb beiisfrontdpisitiot bdltesyisd trth¢ BAPF1ekaBigesiistoens) . Deri ved
count s slat gositier  Ctib@iingl fatths PACGE-e dlebigigh gitdraiaddsM-epniealigsheet sof t war e.
Briefly, r%maﬁédewﬁfasmwdarﬁ@wmws.ﬁd Uk AR t&ied papiué herf add | ength APP

; ' fm;]; §th ﬁ'”OldolQ eptide h@k\m Qa3RE Jré&us?dg%lﬁéorér“@r eau:hea(r:ltlr bgd%e rlwo
i urv

chosen {1 %gt 8&% t( ?&oﬁxgg% Fbé@ﬁgﬁep%’ glnhﬁﬁ?&ﬁggﬁgﬁj“ ved counts at

t hese conc’l‘?ﬂ in §@5IOQ§EPW3 (pé: { gm%g © e anti body

bi ndi n§f ahé 59‘%‘1""3 &g bl5‘9'89 Wf’?l%bsﬁm E’Hf“? d pep('f W@?ﬂ"f‘%ﬁ?"& $%he resul tant
data is de@?@Flﬁb?éW'Q'%deﬂa?ﬂ 4qgenceslgk LN27 bi nding SE) 25 Thus, within this
assay systRgptide Al bi ndi RAETRHPEBYEYGEEK bidinr 8a@dD NPPSi s | ndi st | ngui shabl e
fromthat &Pt he negati VeNHSSEWKMDARTRHDGHEKEAED. SHA KD No:36 ant | body
Experiment Experinment 1 2 LN27 100.0 7.1 100.0 4.7 &10 5.51.3 2.0 1.6
2E7 9. 933. 7A Sorddinafion SNV b@d tIudAHih@hglarky BadsrSObadlt pbstide Derived Pepti de
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Anaesthesia (4% isoflurane) was induced in male C57/BL6J mice and maintained
{1.5% isofturane) in 100% oxygen. Animals were then placed in a stereotaxic frame.
Following midline incision along the sagittal suture a bore hole was drilled through
the skull and a guide cannula was inserted into the lateral cerebral ventricle (co-

35 ordinates anterioposterior (AP} -0.5mm, lateral (L} +0.7mm, ventral (V) -2.6mm}. A
further two bore holes were drilled through the skull inio which cortical screws were
placed. The cannula was anchored in place by cyanoacrylate gel and the incision
was sutured around the cyanoacrylate gel headcap. Post-operatively the mice
received 0.3ml saline subcutaneously and were placed in a warm environment to

40 recover from anaesthesia. On recovery of the righting reflex, mice were housed
singly and received 5 days standard post-op care. No procedures were permitted for
a further 5 days or untit pre-operative body weight was regained. Following recovery,
cannula piacement was verified by the angiotensin II drinking response. Each mouse
received an intracerebroventricular (ICV) administration {5ul) of 100ng angiotensin Il
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10 1-7. However, no binding was observed to the APPl1 peptide which al so
contains the basic |3-anyloid derived sequence 1-7. Peptide A(31
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i ncision along the sagittal suture a bore hole was drilled through the
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subcut dAeoGyYnsangma0RERE7 v ¥egell n a war m envi ronment to 40 recover from
anaest hesia. On recovery of the righting reflex, mce were housed singly
and recei v&defmIﬂyrsstusimwdarza?porsbeteqbwmamejdehﬁnamrotoecﬂlwirmarwere permtted for
a further - he@ayss i®Emsit bHflupinR-tijod Wakh ¥emizesaywitheieBibik injasedreawdisned. Fol | ow ng
recovery, wﬁr%%blér?edo(b@ﬁﬁdiﬁﬂatvé!k@e?e yeriifi18Qedis 2H¥E230N9)-@6gRKEN || drinking

responsg 54? 31'&4%:%&’5’@7 5591 - BB R QRIRAT vG]fﬁE‘dBEtr Ho%lﬂlsaftes(t' V)
adm ni stragkq) 1 Ong angiotensin |1 ') (rmade up in 0.9%
sal i ne). ow ng a n| stration of All, vvater | nt ake was observed for 15

mnutes. Mce with a positive dipsogenic response to All (sustained
drinking) were included in the studies, which conmenced no sooner than five

days postTN"PQ‘FW’&GH§|[30‘?‘1“Y'S'd(§?WFHBQH‘&?e'éf study the nmice were placed for
5-10 m3fut és i dosing of 2 month old TASTPM mice

Male and female TASTPM transgenic mice (double-mutant APPswe x PS1.M148V,
Howlett DR {2004) Brain Research 1017 (1-2) 130-136) aged between 61 and 65
days at the start of the study and were singly housed. Equal numbers of mice were
assigned to each treaiment group (N=12 per group) and were randomized according
35 togender and age. Treatment groups comprised the following: A: MOPC21
{antibody with unknown specificity, Holton et al (1987) J.immunol 139(8) 3041-3049,
negative conirol), B; 2E7 (test antibody). All antibodies were dissolved in PBS and
were dosed by the intraperitoneal route. {rrespective of animal weight, 300ug of
antibody was administered. Animals were dosed twice weekly for four weeks. One
40  day after the final dose, animals were euthanased by overdose with sodium
pentobarbital. Brains were dissected and hemisected. Hemisected brain samples
were collected into pre-weighed 2ml eppendorf™ tubes and snap frozen. Samples
were subsequently thawed, reweighed and tml of 5M guanidine HCI containing
Complete protease inhibitor™ tablets (Boehringer Mannheim) added, before the
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i nduce vasodil ati on, necessary for ease of injection into the tail vein.
Test anti body (600g) or PBS vehicle (dose volune no greater than 10m per
kg body weight) was injected via the tail vein and mce were returned to
t heir individual cages post 10 injection. At exactly one hour post tail

vein injection, mce were s|ow te 2 m nute) with 2ng
(1 ) of SPrPssyErehonpdpized af%%“?%%ﬁ‘@réf?f%%d@&h“éﬁ&%’%% "MUK) in a dose

vol une of #itationy exactly four hours post |CV dose, 501 of trunk blood was
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corrpared % the CPM signal detected in vehicle injected mce - (CPM -
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wi th uffknown specificity, Holton et al (1987) J.I|nmunol 139(9) 3041- 3049,
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d h hed
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i nhi bi t or TR @’B’Idétssm?'B%é’ﬁ?’ PW @Pdﬂféeﬁ S'%ﬁ%’ﬁ db'étfoé‘r"é &B4G, sanpl es

wer e honod¥sZeGtudnd: ’Fﬁ%ﬁfﬁ‘é)t)eﬁ V‘a@‘%’@z? apy-SEnifcaatinreeeneidint  agitation.
Sanpl e¥) welBhudy Rfamalps)inher camparedllo PBStiwated saippalsuf f er (50nM Tris HCl, pH7. 4,
150mM 5 Nad, 0.05% Tween-20+ 1% BSA), vortexed and spun at 20, 000G for 20
mns at 4 Tipamyedioad ssllowniisd inenth\daeingid 4 atbiheid oldTASTPM rhicat e sanpl es to
the assay Briefly, 4 month old TASTPM transgenic mice were dosed 300pg of antibody once or

twice weekly via an intraperitonial (i.p.) route. After 4 months of dosing CNS B-

35 amyloid levels were measured by ELISA and plaque load was measured by

immunohistochemistry. Between the ages of 4 and 8 months, the CNS B-amyloid

load increases exponentially and consequently, plaque pathology rapidly develops

(Howlett DR (2004) Brain Research 1017 (1-2} 130-138).

40 Mice were aged between 120 and 128 days at the start of the study and were singly
housed. Similar numbers of mice were assigned to each treatment group (N=20 or 21
per group) and were randomized according to gender and age. Treatment groups
comprised the following: A: PBS (vehicle) dosed twice weekly, B: 2E7 dosed orce
weekly, C: 2E7 dosed twice weekly, D: PBS dosed once weekly. A 300 microgram
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pl ate. The levels of Af340 and A(342 were neasured using a sensitive plate
based 10 el ectrochem | um nescent i nmunoassay (BioVerisTM enpl oying
C-terminal specific p- anmyloid antibodies (to A040 or A042) | abelled with
OritagTM specific label to facil i tate detection (BioVerisTn) used to

capture eit hegm%n res \z&ﬁmeig t ké;te‘ff'le waoﬁ'\ r‘tz‘cg'nealgl't}tgr m nal

speci fic Af%E exes

st rept avi dVAhig@Heed Wﬂ%relcﬂ’éﬁ B"r‘ ?ﬂﬁ“%‘foﬁ’cm e@'@ﬁ'ﬁﬁ)"ﬁ@df O f’bynabeadsTM
Dynal )  15eighfeemwgakd. M%TWGWPa@c"aPGé?ﬁ‘tﬁéhﬂ@Pféf‘%ﬂ*’éSW‘frPﬁ'ﬂdg?é@ous m xi ng and
assayed i nresult Bnahiear otaimaigdiphdurod dtecotise of 1Be atndaFiralnymbes Wees e const ruct ed
usi ng hanmaas Ak A: arfemAe} 2 magst B:defsmales, 83salgs; But feealesdhinalening t he required
concent r at kpiaeaf 9 mEdaninwdiond ulidys aftertise idBdose equasiedmues per gmupgl Robosaget M
stati sti cal,gaRhx%a &tha'ﬁeééd\wbeer&m W shaR bentenapsias Aesl tpsampre! €/ g ti ssue.
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ant i body ogl o |nnut Pg{iodbﬂb% route. After 4
hs of Nag: Qés f d pl
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mont hs 20t h@tms%i”aﬁ?yl oid load increases exponentially and consequently,
pl aque pat hol ogy rapidly devel ops (How ett DR (2004) Brain Research 1017
(1-2) 130- IBSlpvelsity ARG andvif42 vegreticdraregasfor X4 werk db2i8g 8y at the start of
the study and were singly housed. Simlar nunbers of mce were assigned to
each treat AR BhalgisBiPartaNeefladlised With PEAtmEHtOLeR and@ BekingekcBeduRNiued ed accor di ng
to genger e ﬁG@m ad PR BN, ADBOHE ter&QHMY et R@n tRankedcRyd wge A PBS
(vehicle) Qg% |H&é/& SRerdRBHE! N ﬁfc&ﬁ.ﬁgeﬁeq bOfNGEn t¥8EKhkingC:  2E7 dosed twice
weekly, D ules ncecf)rt\%ge%}@ ‘g )(N|tht |?%>gaemngﬁtgwe§1§h f‘?s%é %Lﬁ §e79 mcrolitres

vol une) of S?’E nrs Vehi cl e
treated anPTREPEY) '?:eéf"%ﬁ EW]@'QQ’ e ‘{a}TBE]f%ﬂ?SSE ?%é eﬁ?ﬁ'% e C@E?@ Yosed for
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nunber s wedeublingitbe hohbaywbmise inghd analiisiss, 9 males; B: 5 females, 8 males; C
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In this paradigm, treatment with 2E7 antibody reduced CNS AB42 load by 22.5%

{p=0.0152). Levels of CNS AB40 were also lowered by 12.1%, but this figure did not

35 reach statistical significance (p=0.118).

A complex immunohistochemical analysis of these samples was performed to define
the area of brain tissue showing plague pathology. Sections were taken from the
cortex at the level of the caudate and from the cortex at the levei of the hippocampus.

40  Adjacent sections were stained with either an AB40 or AB42 specific antibody or
alternatively with the amyloid stain Congo Red. Using image analysis software, the
area of the section stained for plaque was expressed as a percentage of the total
seclion area.
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femal es, 9 males. Two or four days after the final dose (equal nunmbers per
group) aninmals were euthanased by overdose with sodi um pentobarbital. A
tail tip sanple from each nouse was taken for confirmation of the
genotype. Brains were dissected and hem sected. The right hem sphere was
fixed by imrersion in 4% 10 paraf r mal dehyde nd proces f.or histol ogy.
The left héfiedisptiopethaREAUgNerad half rﬁ"??t“f?’?)&g "@% MBor f TM t ubes,
frozen on @m2mineiick sertighs ridgsedmm gertionsgil be (e G%?RS%PP&P%?E Af anyl oi d
cont ent . Pbeiog theanoatraktyes amd F thampisteaudalr Sedtineavbd & Crasdd) Gléddwerad 1 nl of 5M
guani di ne patedinsémiraé agbddding lcedsettgsmoimbearsd far ehdhmninoal Thhssktdsivers ( Boehr i nger
Mannhei B) agd @tprA@ftiniesdy iborscedhEsmdwaibeddifyrogeni zed and 15 incubated at
4C for >90 min with constant agitation. Sanples were then diluted 1 in 10

into assayg )B%%éa d‘a@%%@kb A_%S rﬂ @ééM)tl i)rcocgs£5%!-rween 20+ 1%

BSA), vort % m ns "at The supernatants
were dil ut g?f USS FEY ﬁ?%j ffﬁlﬁwr%ce Sl%%@'&‘ as triplicate sanples 20 to the
assay pl at 80%1 Ié\/el s of A(340 and A(342 were neasured as for the 4 week
dosi ng 18t ud$0% S aRXWEi s of variance was used with treatnment, sex and
dosi ng schéeif ethprit-ghied 25 in the nodel as fixed effects. Al of the

i nt er act i ong0% Ebbwy mlcolimd; tt4dhed ¥ Belrors were al so i ncluded. There were no
si gni f i cantHisthcleb@Y eaceisshbet ween the two dosing schedul es (once or tw ce
weekl y) . Wehhfinhag —@x@ki nental design, firstly it could be assessed if
there wyere any signifi cant di fferences bet ween the dosi ng schedul es and

secondly, &n cE@EIF@on\WEh% pl R éQﬁE \Lé)@iﬁ;meggétéé t?srsﬁggéi:ﬁo s%‘i’é’i fromthe two
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par adi gm TS W?nt(w q?"b ?’F‘Eﬁga QFEE%“E;eﬁSWaiﬁ Eﬁ”"b}haéz 5%
(p=0. 0152) 55%%@%9“@@‘%&6"\%‘9@6@‘%5"]“2)?&/&‘?‘-‘@8" “'ﬂZT'l'%"a?Jut this figure
di d noR0 3sarriecheuh fos plhsats efisgetionssiegefich hermigeded yaip resullgd in pvcowahlasks
i mMmunohi st ottheerisedibnseashy Sedions werh plgeedga thelnesildaguchpbatitur ¢agdelt o define the
area of br aurfack bssige petobdcage fHedatue cpttibdnelriagy . Cdbe ebs takean venguré aken from t he
cortex at tHacedcakedtiodlvat pshedwelpdodnanthe hodinsk it A@rdtensingbf dable | evel of the
hi ppocanpugoud9cfingRrél. sﬁ&sér%%ed/@é&s%@éaa@tewafsmee.lcmﬁny ABced1340 or A042
speci Tag _aBhibRGmAlia whth Fd1Ad 6l bl mioieh ALY | st dééoaau& £ergo Red. Using
mge dnal Yol s SOTLVRL R kG 2R, Phe! DS LB . { Pl aque was

expr essed e fixation,

800
the PFA-i nﬁg’f’@e‘gerﬁatf"fe ﬁ?@f’ﬁ‘é‘-‘waé“fedﬁ‘ ﬁ%ﬂ”lr 'J8U?“°f°rt|°"3{n% ?%‘S P‘f‘ﬁ'ﬁ rix into 6 X
2mm thi ck €At PN anhRBrRRRFoER Hiyaioniy priakrled aflaip SERIELSISES sect i ons A to
F, A Dbei n(furr@osios Erie dgentfis Camppny) lifes. nywrseetions ypre figaled peiagak B & C and
D, E &3F welide. Wilerayerhossible.copgegutiye spdliotiiverg moanise andeslideamdrer ed f or each
ani mal . Cassrebdresconesadtively fload titoi2s. PRAsestiond (26 elindy) ave taperot@s sachg and
enbeddi ng. ploa ekdédNgerv@ted shdeNdt plsRmind theh storddedd edofMedPORtutsSiaNdon) ti ssue
processor . hied.

35  Immunochistochemistry was undertaken on sets of 30 slides. On each slide, the top
section was labelled with an ABR40 antibody (G30, rabbit polyclonal recognising x-40 -
amyloid), the lower section with the AB42 antibody, 20G10, monoclonal antibody
recognising x-42 -amyloid. A minimum of 3 sections per antibody per block were
labelled.

40 _

Labelling was carried out as follows. Following dewaxing through Histoclear and
graded alcohols, sections were immersed in 85% formic acid for 8 minutes and then
blocked in 0.3% hydrogen peroxide for 30 minutes to block endogenous peroxidases.
Antibodies G30 and 20G10 were both applied overnight at 1;1000 dilutions, sections
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tissues received the follow ng processing reginmen: 70% 1M - 1 hr 10 100%
IMS - 3 x 1 hr 100% et hanol - 2hr 100% i sobutyl alcohol; 1 x 2hr; 1 x
1.5hr HistoclearTM- 2 x 1.5hr Paraffin wax - 2 x 2hr 15 On conpl etion of
the processing cycle, the wax inpregnated tissue sections were transferred
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resul t ed ivdiefiyd@umi@starco lits Magdr's hameexyie btfoeteingaehydrdiet; tiearmd aner e pl aced in
the nou dsoeichipgebat the caudal surface of each piece became the future
cutting surface. Care was taken to ensure that each section was pushed

wel | ~down ct.éns%emg#tf& fom%asma% Qs %%nﬁr‘os@%?h #Ea re0CCur in

parall el . n cass ful Iey pl aced 25

onto each fBUY fep °\M?lq'8f?a hg'f?r Ictam 9 magel?_r%{added bl ocks
wer e therﬁ"é%ﬁdé{?'"srgvf%es?f@@f‘?%@fs r‘i? I REeSFAte I""st/"n%r %6618 FE r enoved
from tHe ribalwas labeld by ke AR dibalor ed at room tenperature until required for
m crotom ng. Blocks were cut at randomand 5 mcron sections floated onto
pr el abel | eth @elysis charismawed usdd witbdreatfrBnh eexX andsioding sdbedule Bcliidadt i f i ¢ Conpany)
slides. TvptieesddeRSixedkefach] Aldf ¢ inatdioasbdtwddh the thcke. fadiremereer possi bl e,
consecut i VisoSRdilde® NhedBicte APSIGHIRENtITRrehbe LRSwosatie: twbdodiey ed consecutively
from 1140 2R uléefér»ée SLEHHde WS 2t Ihis8SdrinRtaPad sRirestyviesgRch bl ock.

Slid t til
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each slidé ec?’]‘?ﬁsr%ere&&%m eﬁcﬁ% iR yferices e %%S[M"é Uorthg ody (G0,
rabbit polSFRFUIRS oY BDHERTR 'ﬂ@ei%"g tﬁ%’fﬁ“@faf)t © Ppen section with the
A(342 anti wgﬂm@mermﬁ%v &R i body recogni si ng X- 42 (3-anyloid. A
m ni mu#d of 5 sections per antibody per block were |abelled. 40 Labelling
was carri dd thiayaratign, dlebtowest witF@EF eniibedy thdueediptegue bathelegdy asi st ocl ear and
graded al onhizlred witk et btibsdyvecanisigBR4E Plaquedafoboy waredied bf or 8 m nut es
and then 4l ogkead.obs)th iBedied bOBE RV Of B hidfodMbusSéhdWanipes.otat) bl ock
endogenousy, %rcg?fépa’%%slevel And &QﬁgtceSle p@lﬂ@lo @@@al!@(e@u&@“ﬂe@pm ied

over ni ght féasarregf%ﬁ)a Lt EBH)P@&J néf?\% &H‘%| R vba% réddby . Devel opment
of the Secld s Wzt n%xaﬁg T ftosﬁaa duefApl 1 Tabbit and

nmpl1'shed th
di am nobeﬂfl%?%é)‘?éqerctgﬂ?fﬁ?térbeﬁ?‘@ ?fd}é getﬁl ng Ki tC((:(II))ABTII\/lS Vec¥mor Lgbs) .
Sections were

No evidence of microhaemorrhage {as determined by Perls’ Prussian Blue) was

30 observed in any mice from this study treated with vehicle or 2E7. This method
visualises ferric iron (iron is an essential constituent of the oxygen-carrying
haemoglobin found in red cells) by producing an inscluble blue compound. All levels
of brain from all animals were clear.

35 Cognition models
Following the 4 month dosing of 4 month old TASTPM mice as described above,
these mice were tested in two models of cognition: the object recognition assay and
the fear conditioning assay.

40  Obiect recognition assay
The object recognition assay exploits the animals’ natural propensity to explore novel

objects and refies on the animals’ ability to recall an object which had been explored
previously (familiar object). Eight month old TASTPM mice have been reported to
demonstrate a deficit in the ability to distinguish between novel and familiar objects
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briefly counterstained with Mayer's hemat oxylin before being dehydrated,
cleared and 5 cover-slipped. Sections were left to dry for at |east 48
hours before mi croscopy. Inages were captured on a Leica DVRBTM mi croscope
equi pped with digital canera. | rrages were anal ysed using QuM nTM software

(Leica) an uIt septed as % .of the s

abel | ed by v sef. hfTHBafo ARuisiootyS oRfsbaR BlES a1 T

t reat ment, M“%n@"@&%ﬁ%@’oﬁ 10lLYSE PMBice, Heried with ‘ieﬁ'@erﬁ"ﬂ'ﬁgp as fixed effects.
Al of thedemensiralechaiive Fenalment |eHbey were able srdiginguisihaivesinoeeli ncl uded.
Ther e wer e ambfasilignebjactsamberelivas herefrceso Wedavelemnvestigatewoy dotsitiay 15 schedul es
(once 0F t wieempewzakibst resuling florh kegmextpithi2BBNt al design, firstly we coul d
assess if there were any significant differences between the dosing

schedul es apg osdfcRingla¥sayas there were no such significant differences,
data from %nsﬁﬁa{g. iﬁﬁeoctg‘t’esgthgg .ﬁi% bn o chifie NCT €aSI ng the
th ﬁgﬁﬁ e anal ysis. 20

fthe e
power o Sk Iorce S ?swvlke
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pat hol ogy was reduced by 16.6% (p=0.0421) in the cortex at the | evel of

t he hi ggocanmpus and 17.3% (p=0.0342) in the cortex at the |level of the
caudat e. NQM,@&M QFGHB%W?A@WWH% (as determ ned by Perls’ Prussian
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 the or a:fr'F?ﬂt S oty T P S oL

of the oxy

i nsol ubl e AcissdgA abovas praingyere dissegted ang; hgmispes EI| Prgi mal s were cl ear.

35 CogaPt i bﬁnlﬁm@a wasTiyed Byiriepreiendn 4%araFafermaldeiyeg 2p¢ Precessed 187 ol d TASTPM ni ce

as descri bobtomigp e lefthesispher wes wellasteddnde prg-weighed@mhenpendoridf cogni tion: the

obj ect r ecagss,fiogsn ausihaige amtistorbih et -BeQrfocanhghquend anaigsisad senyloidd0 Cbi ect

recogni ti ogoragfay The object recognition assay exploits the aninmals’

natural propensity to explore novel objects and relies on the animals'
ability tO rp?&lﬁ’l rlaryaéhai}gb %\CJ si Q&tl&%nbé'&:ﬂ oBXRin@bR delefioR Y hig! Y (fami liar
ool ectg 0 7 E !He%rwnswke% gqhedermnsg rate a
efici |n [ ar objects
35 ( Howl et £ argefg%ﬂeral wéﬁat 25 al)o e § b2 S Y@(%ng:ﬂ\é‘? Sat%nance in

these ani niIeL Was sig Icgntfteﬁfaﬁse ”P1 é\&}iﬁq” aﬂ'ﬂh ﬂa e treated

with vehi cPed ndiaasmyseForteehBRRIATPE Bhd i PTA%2) ﬁﬁ%{?er‘??e“ﬁ‘? Wi EET t hey were

abl e t @0di sutinegigniipar eanaein Afdlel

For bicchemical measurement of brain AB40 and AB42, samples were processed
and measured as above (dilution factor 1:10,000). AB42 was significantly decreased
(p=0.01) by 29.9% in mice dosed with 2E7 {n=12 cantrol, n=16 treated). Ap40

35  concentrations were also decreased (22.6%) but this decrease faited to reach
statistical significance (p=0.052).

Cloning of Hybridoma Variable Regions

40 Variable Region Sequences
Total RNA was extracted from 2E7 hybridoma cells and heavy and light variable
domain cDNA sequences were then generated by reverse transcription and
polymerase chain reaction (RT-PCR). The forward primer for RT-PCR was a mixture
of degenerate primers specific for murine immunogtobulin gene leader-sequences
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and famliar objects. There was therefore no wi ndow to i nvestigate any
potential 5 therapeutic effect resulting fromtreatnment with 2E7. Fear
condi tioning assay The fear conditioning nodel was designed to test the
animals' ability to correlate a previ ous pai nful stimulus with a
contextual _o ed_si S, whe res ted w th the sane
context or? drtﬁ%'u kelitf B’ﬁ? Wa;%ﬁg Ge ?For the %?’gorks%ﬂ' ﬁc%ﬁ d TASTPM m ce
treated w 'E“Hr"\?é?ﬂh@leég??@rfg’é ‘?)'PeaE’Y/\F%@ 3R SRS ke t'leé'ﬁ LENgRficit in

cont ext ual PNeTs weerdesiatqdageqrdiog odhe siategy d%@‘?ﬁdtqy\#émfsrﬁﬁdﬁﬁﬂ@%t in these

ani mal s. THAiTecHrdiagyio88weas 1 ) RAFHGE wastbaligd opida tupipate {or both ¥E#giedhen

adm ni st er sghuemeetochablasdsegeeakieyficafiin of tHébmtrbct Vasgiogsaabertcesaieh ol d TASTPM
mce This giétibh prétiet GeskritbEbBRTFPORMefe blofdt (vitrdgah 1A30BHiEg kinp. tW ce

weekl y) toarmgaﬁé\.{hegétggbtg,géd4 nont hs, starting at 3 nonths of age. Control
animals received Ig&A in PBS. As descri bed above, brains were dissected
and hem se Le was fixed by imrersion in 4%

o Lol %ﬁ_ﬁ ”eg&ﬁﬁﬁf AR E

col l ec AE! ry ice and
stored at Ny V§§%R%EDT&WY&V§—T&&MEQ

prelim nar{V#hal ysis of a si ngI e section fromeach of a random sel ection of
brain sanples (n=6 vehicle, n=7 2E7 treated group) by |IHC was undert aken
usi ng t he 2evavEDNfeBequehcedSBQAD Ob:18p above. Statistical analysis (Student's
t-test )5 shonsGrbALGCTBETECMABSCICEEEBALGCAMAGTIBCACOSTGEAGAEI4Ecp! aque | oad
in thal amrﬁem&%d&e&e@ﬁ@rm@f@e}xﬁrdAmhﬁ&uémA@nAwém@e@@@carmus (54.1
% Pp=0. 02208 ACASEEPECAG A,&’ééeeée T@e fA FTEAhcTRRROE | n ARAO.

gggcg;ggg&m Amﬁmaaﬂw G Afge ‘é _ RIS as
signifi ca % 8 %é é’g&‘ (%\ %Cé : )TIGH‘ E7 (n=12
cont r ofY ¢Feqte TAQ\ G§§T GCBROALETBRTT e B ARTGS QR s ed (22. 6%

but this d@@ﬁéﬁ’é@T@ﬁT RETFECTEEEN statistical significance (p=0.052).

Cl oni ng of Hybridoma Variabl e. Regions 40 Vari abl e Regi on Sequences Tot al
RNA was ex:E7a¢ tAetind AcnS&fuéndeyBEQAD Ma:16el | s and heavy and |ight variable

[ HERG st i
pol ymesas engPesVPHRFREIGHETORTLKIGRYVEATEGWHOBRITRHYPY TREGEPKLERT- PCR was a
m xture of degenerate priners specific for nurine i nmunogl obulin gene

| eader - seqm%mégeq%'qce(&%d% priner was specific for the antibody
t ant t h h

constane 4 Bra oe@wcﬁ%m%ggﬁ e e,

t he strate %WT@J 8 1991).

LSRR M. %%M‘é%%G%PA% PG TG TCAT A
AAGTTTCCAACCGATFITCTGGGGTCCCAGACAGGTTCAGTGGCAGTGGATCAG

GGACAGATTTCACACTCAAGATCAGCAGAGTGGAGGCTGAGGATCTGGGAGTT
TATTTCTGCTCTCAAACTAGACATGTTCCGTACACGTTICGGAGGGGGGACCAAG
CTGGAAATAAAA

35
Complementarity Determining Regions (CDRs) are underlined in the amino acid
sequences.

Cloning and Expression of 2E7 Chimera

40 A chimeric 2E7 antibody (2E7c) consisting of the parent murine V regions grafted on
to human IgG1 (Fc mutated (L235A, G237A)) for the heavy chain or human C kappa
regions for the light chain was generated in order to express recombinant antibody
material that could be used to confirm the correct cloning of functional murine V
regions. DNA encoding 2E7 murine heavy and light chain V regions and endogencus
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5 sequences to enabl e subsequent verification of the correct V-region
sequences. The V-region products generated by RT-PCR were cloned
(I'nvitrogen TA Coning Kit) and sequence data obtained. 2E7 VH Ami no Acid
Sequence (SEQ I D No:17) 10
EVKLVESGGGELVQPGGSL KL SCAVSGFTFSDNGVAWRQAPRKGPEW AFI SNLA
YSI DYADT VTGRS sigRDAGIMRTIEY WER/aicedJetramairtediesnrmmalan@esessien NSA 2E7 VH DNA
Sequence (v&HEGQs RDDehd §r thecheavy chain) and RLN-bshe (for the light chain) already
GAGGT GAAGCCHfteminihdm 4] donkiaxitédiins TAGT yor human C
TGAAACT CT @%@M@W GGATTCACTTTCAGT GACAACGGAATGECGT

CCAAGGAAGGGGCCT GAGTGGATAGCGTTCATTAGTAAT
TTGGCATAT G .CT
A@@TMT%&@ et %«%ﬁ% a0
GGGACTCTGGTCACTGT N- 2E7 VL Ami no Aﬁhtgodegsg@ﬁ g (SEQ I D No:19) DW
LTQTPLSLPVSLGDQAS | WLLHSNGYTYLI—WE%E PKLLI YKVS 25
NRFSGVPDRFSGSGSGT DR d}I 29BVEAEDL GVYFCSQT BEWRYEECSGGTKLEI K 2E7 VL DNA
Sequence ((SEQ I D Noa@Ghgo DHFR
GATGI TGT GCT GACCCAAARALGA6T CTCCCTGCCTGT £Ti ' GGAGATCAA
GCCTCCATCTCTTGCAGAGHEAGREAGAGCCTTTTACA iDAkEFETACACCT 30

ATTTACATTGGTACCT GCA{GHYAS Wﬂﬂ CCAAAGKRTREEMEATCTACA

AAGT TTCCAACCGATTT T Gl g SGT GACAGGT TCAGTGGCAGTGGATCAG

TATTTOTGC %@'éigi'é%' e giémééi;%r T ation, aaaTAMA 35
Conpl errentaggrr term dgﬁ %&r ons ”ed] are under @ned in the amno acid

C
sequences Cl oni ng and Ex ressi on ra 40 A chinmeric 2E7 anti body
( 2E7¢)10c origragnis ) ;"bts éﬁsé'ﬂ'quﬁ?”%ﬁgﬁ\/cq ? %S' rPafte on to human IgGl
(Fc mutated (L235A, 5&)) for the he v C kappa regions
for the light chai enerated in or I e]ss reconbi nant anti body
material that coul d to confi rm Y:@Ptr cl oning of functi onal
murine V regions. odi ng 2E7 rruré Oljaoegvy and l'ight chain V regions

and endogenous 37 i gnal sequen cloned in frame into the
manmmal i an expr essi 1L g ors RLD bshe the heavy chain) and RLN- bshe
(for the light chailj 0B:eady cont ai ni-fue constant regions (1gGlL Fc

mutated (L235A G234 57 QitfRfeftery K aPPsba LERRGE | Vel ) -

strand)
(position of elements and overall size of vector given above are for illustration
purposes only and will depend upan the size of the antibody chain insert)

Clones with correctly cloned Vi, and V. sequences were identified and plasmids
15  prepared for expression in suspension culture CHO cells. Expressed 2E7¢ antibody
was purified from cell culture supernatant by protein A chromatography on a FPLC
systemn, and then tested for binding to AR by ELISA and SPR using Biacore™
technology. The results indicated that the correct 2E7 mouse V regions were cloned
and expressed, resulting in a functional antibody with similar characteristics to the
20  parent murine antibody 2E7.

Light Chain Humanisation
A human acceptor sequence with the Genpept ID CAA51135 (SEQ ID No:24) and
Genbank Accesion No X72467, which had 77% identity on the amino acid level

25 (including CDRs) was selected as the acceptor framework. Construct L1 is a graft of
the murine CDRs from the 2E7 VL domain into this acceptor framework.
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5 Elenents of RLD bshe expression vector for heavy chain expression: Base
Pai rs Description of DNA segnment 0 -1014 Pronoter (SV40/RSV) 1015 - 2442
Anti body heavy chain 2443 - 2765 Poly A 2766 - 3142 BG Pronoter 3239 -
3802 DHFR 3803 - 4162 Poly A 4163 - 6322 Total backbone 5077 - 5937

(conpl enent ar Beta Iact amase strand) (position of elenents and overall

si ze of veld® %re for illustration ur poses only and wll
depend updﬂ”rﬁwegﬁleﬂéﬁ@P”Qﬂqéa‘éﬁ?ﬁﬁ’mMgﬁi?rﬁsﬁ%%W5”@aﬂ?“’eﬂfépﬁs of RLN-bshe
expr essi onvhie4d ganefadth 7#%egdentity oaithe amisrackidevehlinclgisg CBiRsienpelier i pti on of DNA
segrment  Oihéd QE7AmBusevatishte HeaVid@oROWas ddddied-ab T3 hulmenieadychkinght chain 1732 -
2051 Pody #cdftS8rameddfdoddBePhiomms almar2iBninig@tet 8hie boyariised 3569 - 3876 Pol y
A 3877 - 6\%§er Qéa’r&{/ chACIhians weRQibdignedtR8dd dreREPbesEReQisncdeida | act anase
strand) (pog Lﬁeﬂtﬁéﬁmrﬁcﬁﬁ@Lemsti@ehtabﬁd?eﬁmﬁﬁnWﬁqwadmowan above are

for illust atlo wof the
ant i body C1‘||;1amewor S}{IO XHd 4, tF g

| nse r c (}hf sequences

vere i dent b@H CORRP %%’Wia(ﬁi T‘?éc mé’q%rﬂet?t X"h'Chwgg%d!o%e'%rq-' Péal\Jél’sTpenm on

cul t ur & cHong’ch @05%?@%'8&82@? el S8% %as purified fromcell culture
supernatant by protein A chromatography on a FPLC system and then tested
for binding to AP by ELI SA and SPRakisg Bi acoreTM technol ogy. The results
i ndi cat ed téwtruehe coTengmlste2E7 nBesidud/ r egildumsaver e clMouwse and expressed,
resulting in a functipiméwadRsi boggabuty h sim | ar characteristics to the 20
parent murgye anti bqugg?eEgana_i ghgz éhai n HungahsRt | on A dhdrsan accept or

sequence wth the Gen | D CAA51135 ( SEQ delphvelA) aagecti@pbank Accesion
No X72467, i ch had %ldentlt ,on the amno acid I gvel 25 (including
CDRs) was |§| | ected as ihe acceptgé frarrevvor Construgt L1 is a graft of
the nuri ne fromihe 267 WL mai n |ntoth|s acceptor franmework. 38

Construction of Humanised Heavy and Light Chain DNA

15 Humanised V regions were synthesised de novo by build up of overlapping oligos
and PCR amplification. Restriction sites for cloning into mammalian expression
vectors RLD-bshe and RLN-bshe and human immunoglobulin signal sequences
derived from the chosen human acceptor frameworks were included. The DNAs
encoding the humanised V regions (H1 (SEQ 1D NO:27), H2 (SEQ ID NO:29), H3

20  (SEQID NO:31), L1 (SEQ ID NO:33)) tagether with signal sequences and resfriction
sites were then cloned in frame into mammalian expression vectors: H1, H2 and H3
into RLD-bshe to generate DNA encoding three full length human IgG1 Fe mutated
heavy chains each containing mutations L235A and G237A, full length H1 (SEQ ID
NO:35), full length H2 (SEQ ID NO:37) and full length H3 (SEQ ID NO:39); L1 was

75 cloned in frame into RLN-bshe containing the DNA encoding human kappa constant
region to generate DNA encoding a full length human kappa light chain (SEQ ID
NO:41),

Representative Examples of Expression of Humanised Heavy and Light Chain
30 Antibody Combinations
CHOK1 cells were transiently transfected at small scale with all combinations of
humanised light and heavy chain DNA constructs: L1+H1, L1+H2, L1+H3 (SEQ D
Nos: 35 + 41, 37 + 41, 39 + 41) in 6-well plates. CHOK1 cells passaged in DMEM
F12, with 5% ultra low 1gG foetal bovine serum and 2mM glutamine were grown to
35  confluency in 6-well plates. The confluent cells were transfected with a totat of 7.5 pg
DNA: 30 ug Transfast lipid (Promega) in Optimem Glutamax medium (invitrogen).
Transfected cells were incubated at 37°C with 5% CO2. At 72 hours supernatants
were harvested and assayed for antibody concentration and then tested for binding
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Heavy Chain Humani sati on Human sequence Genbank accessi on No MB9675 (SEQ ID
No: 21) an allele of the VI3-48 gene with 74% identity on the amno acid
| evel (including CDRs 1 and 2) to the 2E7 nouse vari abl e heavy regi on was
sel ected as the human heavy chain 5 acceptor framework together with the
human JH4 nm ni gene. Th humanj sed yar i heavy chain variants were
desi gned B%E‘éﬂaqrwp W]%‘%S’%"f@”@ L lgrobingd g %'?ljhﬁﬁhre?—ﬂ'ym@zgd 4%t of the nurine
CDRs usi ngheingalkexpresedapivaiete aHbady that bawsd fand®al  f r anewor k back
mut ati ons at positions 93 and 94. H2 and H3 were both derived from H1l, but
I ncor por atHeghanized adidodiesonaé albo expprssedintangestcalerirangiend IGH@ T eelli f f erent i n each
10 const r UghsfediBRSisingAiPSsoal @dtbrd & DNOS(eg TtanyRdsy(Prensallahtie 4). Table 4
Const ruct I&@Q:ﬁtlﬁcm%w&%smfﬂnhﬁu&%fe&;ﬁ@émﬂé&Mi@ﬁ%h#) HL MB9675 and
93,94 A aﬂgnﬁeé(oﬁg% Hinf PSR mgges%m&&w%aeﬂ Vo whiluded 24 AV H3 H1
VO

48 V Con rUcH RNAp Humani sed V
regi ons WZ‘?ate”a Hrc?" trgns'en %%?{% ﬁl\_(rﬁ'eﬁp “t % over | §pp| n%éol igos and PCR

anplifi cat"f"grli_’r 8@ rﬁ‘ffo&ﬁn?r tes for cloning into manmal i an expression
vect or® RLD bshe and RLN-bshe and human i mmunogl obul i n si gnal sequences
derived fromthe chosen human acceptor frameworks were included. The DNAs
encodi ng tAssesammest pE2EY NumanmiseshMariahts H1ISEMIALD andH3D1 in BAMEeld | D NO 29), H3
20 (SEQ | BiNingELISALL (SEQ I D NO 33)) together with signal sequences and
restri Cti CﬁE? I-BIUI el Mah@Hsheinihiesehribits ive@rmsdssédionBindim] toAbMEXPr essi on
vect org eaem-dorﬁo:myuaiee aRh&chshfhub orngenificad se DM weeasdihng three ful l

| engt h hu re ul@%ﬁVa&th&&&%@ﬂ:rﬁ%h%ﬁél'ﬂgmm“ ations L235A
and G237A, l gg‘ { NO 35), full length H2 (SEQ I D NO 37)
and full %ﬂg?‘f?el—rl?% 6 % L1 was 25 cloned in frame into RLN bshe
cont ai ning the DNA encodi ng human ka pa constant region to generate DNA
encoding a full Iength human kapp ap g"—‘nt chain (SEQ D NO 41).

Repr esent &S Exanpl es MAb Expr essi on JfCsHam s I—E’é‘? argF#of | ght Chai n
30 Anti boddB ndipgnat i onSECHERMetEe| | s Wk B3t r ansi entl nsfected at smal |
scale with all conbinatitdkd of hunmani S5l i ght and 8%@ chai n DNA
constructs: L1+H1, L1+HM2LL1 +H3 (SEQ I19948Nos: 35 + 7 + 41, 39 + 41)
in 6-wel | plates. CHOKLHZM s passaged 4-¢f4DVEM  F12, OMP19§ 5% ultra | ow | gG
f oet al2bovi ne serum and 2nmM gl ut am ne were grown to 35 confluency in 6-well
pl ates. The confluent cells were tTehlefected with a total of 7.5 pg DNA
30 pg Tramafisat |ipid (RMAasrega) in OptiBkea(ugintl anax StaddanhErtanvi t r ogen) .

Tr ansf ect exB pialilhg wer e i2ECubRbeeh at 37@.0i3t h 5% CO2. 0801882 hour s

supernatants H1iL1 0.051 0.00164
H2L1 0.044 0.00191
H3L1 0.055 0.00094
Table 7
ELISA MAD ECs, {ngiml) Standard Error
AB binding 2E7c Chimera 0.044 0.00169
H1L1 0.047 0.00265
H21.1 0.041 0.00174
H3L1 0.040 _ 0.00118

25  These results indicated very similar A@ binding profiles for each of the 2E7-derived
humanised variants. Comparison of the EC50 values to the 2E7¢ showed little loss of
AP binding activity had been incurred through the humanization process.

Comparison of 2E7 Humanised Variants by Competition ELISA
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wer e harvested and assayed for anti body concentration and then tested for
binding 39 to human A(,3 by ELI SA. Humani zed L1 conbined with the three
humani zed heavy chains all expressed conpl ete antibody that bound to human
A(3. Humani zed anti bodi es were al so expressed in |large scal e transient

Chraney) VAR Bk ANERd A DS QTR o5l BBl T ansres

(Promega)) re bot Imzation of

expr essi orf"FieRRISIo frji hfttnﬁrpér?d&?t etweeq e gD 8ﬁ§e%{'dﬁéa‘€0/§‘etp6fer"ia ht chain

expr essi ormeuse 6F MPRID 3 eanretisn B\ was used. Material fromtransient
transfection was purified using ProSepA colums or FPLC w th ProSepA

Hi Tr ap i ol Twatgpes bOcohgttomriEiitA wére 2Bi2blisheribin iosiedio\dampanattiss Afl hiddingH2L1 and H3
LI in Q Amaghiaty df thBtHaeh menalsbShariahig cofpdrdd tolthl ZE7a0nkheard bAtibbeyani sed vari ant's
were asse %ﬁmwfrsebeemym biti H@'F]um&|5A§\Berﬁi8@H A5 whd mffbibpt i Nyl at ed at

the C terrm, @1 Bviaf! L'ié?\ Bod} wak & c?erdedﬂ‘é%ons?—a%pl es 5-7 show
transi Zn¥“°§°“°e"§ oo “ﬁ?% "8 E\ ’”% '5 ZL%ZrZCE'r for AP
bi ndi nf 2Rl bl ni?uagawa s Eﬁl‘ie "’“@“ 2L1 0. 048 0. 00202

H3L1 O. 04190019%‘169b‘9§(§h%'leé“"6OE‘EVP@ﬁ\s%b ECso (g/ m) St andard Error AR
bi ndi ng 2E7c Chinera 0.043 0.00183 H L1 0.051 0.00164 H2L1 0.044 0.00191
H3L1 0. 055 0.00094 Table 7 ELI SATaRie &CG (gl m) Standard Error AP binding
2E7c Chi meCempetitddMAb 0kpSrididntl 0. 047 0. 002B&perinidnt 0. 041 0. 00174 H3L1
0.040 0.00116 25 These resylts indicated very imlar A(3 binding profiles

for each of the 2E7- der,eg%,mﬁurﬁmw H.g,rl @ /nftP MB&nbisd ErRfr t he ECS0
val ues to E7c showe ttle Io§ ébdl ng actiyity had been
i ncurred t Hm:t%e hurrattéatl on p %gess Oqlr%arl son og %E? Humani sed
Vari ants 2L rrpetl tion E 0.26 166 0.28

H3L1 1.53 0.16 1.39 0.23

15 2} B-amyloid in solution, a constant concentration of B-amyloid was pre-incubated
with a dilution series of humanised 2E7 antibody variants — the mixture including
complexed and free amyloid was added for a short time to wells containing
immobilised mouse 2E7 MADb. The amount of free B-amyloid that was still available
for binding the immobilised parental 2ZE7 MAb was then detected. Table 8 shows

20  resuits of two assays.

Table 9
Competitor MAb  Experiment Experiment
1 2
ICs {pg/ml) Standard Error 1G5 (ng/iml)  Standard Error

2E7c Chimera 0.052 0.006 - -

H1L1 0.114 0.014 0.140 0.024
H2L1 0.075 0.008 0.119 0.014
H3L1 0.069 0.004 0.115 0.013

All humanised antibody variants inhibited the binding of mouse 2E7 MAb fo (-

25  amyloid with a very similar profile. 1Cs values generated for H2L1 and H3L1 variants
were consistently close to that of the 2E7¢ chimera {(where used), which had the
highest inhibitory activity in both assays. However, variant H1L.1 showed a somewhat
reduced inhibitory activity in both assays, indicating a possible slightly lower affinity
for B-amyloid.

30
SPR Biacore™ Analysis of 2E7, 2E7¢, H1L1, H2L1, H3L1
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40 2E7c chineric and humani sed anti bodies HL L1, H2L1 and H3L1 were
assessed for their ability to inhibit the binding between the human A(3
pepti de and the parental nouse 2E7 MAb in a conpetition ELISA. 5 Two types
of conpetition ELISA were establ i shed in order to conpare the AP binding

activity of the three humg s vari ant ared t he 2E7 chinmeric
anti body. 1 ¥RHSA aﬁ”éeé‘ﬁs "BPtd“OLBP%F? a“[h@&e"ﬁ%ﬁz pept i de (1-40)

was i nmobi hmasiged v&mae}a@'HL‘sﬂ'PébP%erP "Si9H PupRndelr ¥BBHRRAEIDET ant i body
was added {@0pamsidhdLrwere asseprsdnsing Blacered| analysizion i Biacaief™tid008nTver i es of
2E7- der i vediifdrentrasdag énimatamiesntsed0 ant i bodi es. Bound nouse 2E7 MAb was then
det ect ed vm'th anti-nouse 1gG conjugate. Table 8 shows results of two
assays. Taf Corrpet itor MAb Experi nent Experl ment I C50 (g/m)

St andard I? %l 0.20 1.29 0.13
HL L1 1. 6210(?% a1 gﬁ(% s?b%awfrﬁs QA%CH'I %a %Iﬂg t@i—é%{elﬁ(;l 53 0.16 1.39
0.23 15 2) S ESi p?‘ F b at I on“of (3-anyloid
was pre- i nelgGRf 'es\)ﬁef% Hte FP“‘L’R'PWS' rP r%ﬁ‘ 2E7 ant i body

vari ant% St{eﬁ@v'ﬁ'ﬂ%?ﬁﬁra@ﬂ%“ﬁﬁfer?é°°Q9;8'|”Ffﬂt'%'3@é8”%ﬂ9dFOFW%QO%’WW ¢rwas added for
a short tiTable ®AMIWoSeRApRE BINGWEER CaiTiefobl Pachddn weReagiedowt QNeWrhe anount of
free ( 3- anstlepiaddinthata-amabidsuitade. By 1 atdl 2weré essehlialiylihe gamé thoughobi | i sed
parent al 2thdreMak: sva® diffeeancetsh eetpathmeladLidORebMSs caf@droasusitgsa of t wo
assays. TalMiEsuBadedmaiidnt BIRUMAG betRyiditenére tXReed, Madbntbdd? | C50 (gl i)

St andagpo Eéo%@éntrbt%_’ig of GO TnM-savBASE Lsk dERR Ssoditbh tifrBiol® Mthufds@RE20. 006 - - HIL1

0.114 0. 01 g Qti%e%ﬂl) mH%*egwg e éd Qt%% rgteu‘ Q Q’Jrﬁ}nuté_@ml |9n 069 0.004
115 0 0T % ?@gd
e, ?ﬁ oo S R Do Wi it o o

for H2L1 &h Wﬁ'r‘?t%e ¢ B°%@¥Fs?"§taéﬁ‘t°l? ’b’i"‘&%sé"et'% “Fﬁa‘f‘e 8% the 2E7c
chimera ( V\'ﬁ&b hpeygy the dissedirtipmiime wes eAvSASS TS TRWPSI tory activity in both
assays20 HofileResa amyleid () apd (1H42) whrs\astne-cosplag o differentayiaces of ahi bi t or y
activity i@Mboibkerasshipdo aieveliof 820 negprangross Bs esed fogFable/10Bpwer affinity for
p- anyl oi d. Th#ntibodies were diluted down in HBS-EP buffer and passed over the
biosensor/beta-amyloid surface at concentrations ranging from 1nM-64nM {(as used
for Table 10B).
25
Method B
In the second instance the assay was reversed, in that antibodies were first captured
to a level of 1000-2500 resonance units on an anti-mouse [gG polyclonal antibody
surface (for recombinant mouse 2E7 MAD) or a protein A surface (for humanized
30  H2L1) of a CM5 biosensor chip. Freshly prepared beta-amyloid (1-40) or (1-42) was
diluted down in HBS-EP buffer and passed over the captured-antibody surface at
concentrations ranging from 4-500nM (Table 10C and 10D).

In both methods, regeneration was via a puise of 100mM HsPO,, and for Table 10A

35 data also followed by a pulse of 50mM NaOH. The surface was shown to be stable
and unaffected by regeneration. All runs were double referenced against buffer blank
injections. Analysis was carried out using the Biacore™ analysis software
BlAevaluation version 4.1.

40  Results
Method A(i) was used to rank order the antibodies by beta-amyloid binding kinetic
data. The data obtained is shown in Tabie 10A. This shows that the parental 2E7
Mab has a KD of 36.1 pM for streptavidin-captured beta-amyloid. The chimeric
mouse-human antibody showed a slightly reduced KD of 45.8 pM and the humanised
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40 Feghewndn Table 10B and did confirm this.

Table 10B
Antibody | Beta- ka kd KD
amyloid | (Ms™) | (s (pM)
2E7 1-40 4.05e5 | 1.28e4 | 317
1-42 3.82e5 | 1.51e-4 | 394
H2L.1 1-40 3.33e5 | 1.22e-4 | 366
1-42 3.40e5 | 1.556e-4 | 456

Method B was used to negate avidity effects potentially seen in the first assay format.
Avidity effects, caused by both Fab domains of a single antibody molecule binding at
the same time to two adjacent beta-amyloid molecules on the biosensor surface (or
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Met hod Ali) was used to rank order the antibodi es by beta-anyloid binding
kinetic data. The data obtained is shown in Table 10A. This shows that the
parental 2E7 Mab has a KD of 36.1 pMfor streptavidin-captured

bet a-anyl oid. The chineric nouse-human anti body showed a slightly reduced
KD of 45.8 pMand the humani sed 42 constructs range fromb54 (1-12L1) to

93. 6 pM ( Enmylimericiforms ofkataramypidk wpdd ieseairsthe aprasent efiay of WBdifdinani sat i on

pr ocedur e Affiatly ibeasurements oblained ygingMethpdiB aeyshown inTablegdOEi nity had been | ost.
The additional backmutations introduced for H2 and H3 had a small but °
beneficial effect, although the dubledacences between H2 and H3 constructs
arewthin 5 the s{apdssd [dgvi at| gips for| gk expgriments. Table 10A

Anti body ka kd KD(pm 2E ?NIQ e 51e6 6. vhiffstndSad Run 2 1.69e6 5.72e-5
33.8 Average(SD) 1. 65e6 5.9 5) 33 1°3.2 ﬁe%FaZioE%g:il 1. 34e6 6.44e-5 48.1
Run 2 1. 3e6 5.65e-5 E S—Avierage St 9\ 1 SN t0e=3 45.8 3.3 1-111 1 Run
1 5.60e5 5.32e-5 95/8F Ru 22%357 %e.”%?e 5 92.2 Avgrage(SD) 5.99e5 5.60e-5
93.6 2.0 HLI Run 19 91e5 .51 50@% RAR52 1.166 5.49e-5 49.8

Aver age(SD) 1.05e6 } Zr_s 51540 579 9 17_3? Runm—1—§. 24e5 6.26e-5 76.0 Run

=1
2 8.3e5 4. 75e-5 57. verag%‘gg% J%% 5.4 7e-5 66.6(13.3) Method A(ii)
was used to confirmthat the P11 t Wb

Fihno agi d residues on the
C-term.nus of beta-amyloid (I-42) conpared t0 béta-anyloid (1-40) did not

10 significant| [ r The dat a
obt ai ned EIVI er§0ﬁ¥ha§lhls af Eﬁovl?dfggr q (ﬁ% d‘%R\% aHn?gs \%%%b't:g Jj@'la% OB Antibo dy
Beta- ka kfagwfs 9s ep E?é”*o‘e -4 317 1-42
3.82e5 1. 5T¥bon (13990 bYﬁzﬁ_rr' aim& tOé‘é%'EPdl (Q?éha" %‘@atef'ﬁb% Y5 1.55e-4 456
15 Method B was used to negate avidity effects potentially seen in the
first 18ssMetrod Brves.alsoAsediiotcpnfah et the additienabiwo lapninecaciy residiedonai ns of a
si ngl e anttie®yminmd e batacarylodd(11g) atmpared to beta-amyloid (1-40) did not

significantly alter the binding properties of an identical sequence clone to mouse 2EY

MAb, named 2F11. The data obtained

is shown in Table 10D.

15
Table 10D
Antibody | Beta- ka kd KD
amyloid | (Ms™) | (s™) (nM)
2F11 1-42 2.3%e5 | 2.74e-4 | 1.14
2F11 1-40 2.99e5 | 3.92e-4 | 1.31

in a study similar to the epitope mapping study on 2E7 using the Surface Plasmon
Resonance assay described above, H2L1 behaved similariy to 2E7 in binding to the

20  peptide encompassing aminc acids 1-12 (A1, SEQ ID No:15) of the p-amyloid
peptide and not to the peptide encompassing amino acids 2-13 of the B-amyloid
peptide (Ap2-13, SEQ ID No:44).

Activity of H2L1 in the I'** B-Amyloid Efflux Model

25  In order to functionally compare the humanised H2L* with the parent mouse
monoclonal 2E7, both were tested on the same day in the 1'* B-amyloid efflux model
described above.

Both H2L1 and 2E7 significantly increased counts per minute (CPM) in blood

30 compared with vehicle control. CPM of radioactivity in blood was as follows (Vehicle:
1840 + 166; 2E7: 10085 + 1386; H2L1: 10913 + 1535). Statistics used were ANOVA
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the sane tine to two adj acent beta-anyl oid nol ecul es on the biosensor
surface (or 43 in multineric forns of beta-anyloid), would increase the
apparent affinity of binding. Affinity measurenents obtained usi ng Method
B are shown in Table 10C. Table 10C Anti body ka kd KD (nM (Ms') (s') Wth

Standard Deviatjo 3, 2E7 2.83e 4e5 65e-4 0.55

T 120 1 1. BRMeShd SB S, 127 Vel 7B 27 Tah HAL (300 NEGRRRe that ¢ hi <
assay prov?%“'ﬂdr‘(?e"ei‘!cfﬁ)bl nding affinities was obtai ned when Fab fragnents
of H2L1, obtained by papain digestion, bound streptavidin-captured beta-
anyl oi d ( 17H9Jatdhyroeides fomhen pvidamtd that the hivedrired HAL1 antindyhaametaiséd mat ed KD of
2.4nM 40 iNetrmesbnB prérrtidb sSieownsel theomade REY molebate. t he addi tional two

am no-acid residues on the C-term nus of beta-anyloid (1-42) conpared to

gﬁt ?dgﬂ: gindes(ubat?&?ofqhéipﬁ&hacélhﬂé‘ﬂcg'o‘iﬁﬂlt_‘i A(ndadié?erat he bi ndi HQTEQOSS{ ;' es of
obtained is etamjiﬁﬁ %ﬂ&? ?CT%E at E' 8§ é t kd KD
ar nyl oi d (i?é“g'sg? ra""i’?f’fi‘“iusﬁ’ﬂ 5‘5‘8 %°’“F2(% figse °3F11 1-40 2.99e5
3. 92e- 49 1 Pug pergn %rd | BiPadsPmplss PR tehsPITOPSRABBYIR4PL? Bd9¥Son 2E7 using

t he Sur f ac#ftepfiepigdene meuss framdtee 2 <agupdlidsat coarieta Bs\aiudy apd andiEfay ed

sim | arly the H2E7grovp WasTdinaypdtfiom sybseqpent gaglysischecayse dirbgaams anpaeni no aci ds

1- 12 ( A( 31the 86s@ heBnbidieed 5Ymioikteted . v.p- Antipbdyi levefsoprre cheasunell usoig atfs t he pepti de
enconpassi sifylddtaptur@ELIgs. 2- 13 of the p-anyloid peptide (A(32-13, SEQ ID
No: 44) y5 Activity of H2L1 in the 1'25 (i-Anyloid Efflux Mddel 25 In order to
functi onalAaglﬁer&p%@a&h%.ﬁtém&ﬁnsﬂuxla%éed%{.% hQLpﬁgs%mw ¢ _monocl onal

§E7 bgtg n@%&%r&e chllgl agérg ef fl ux nodel
r ncr nt r
dese e e B O e r PR o < o

radi oactivity in blood was as foll ows SVehl cle: 1940 166; 2E7: 10065
1386; PMPL1: 10913 1535)...Statistilakledded were ANOVA 44

Parameter Mean + 8D (n=3)
Cmax (ug/mL) 201+ 43

Tmax (h) # 2.0{1.1-:2.1)

CLp {mk/h/kg) 0.8+0.1

t¥2 (h) 82+4

Vss {(mbL/kg) 94 +£12

# median and range

Cmax Observed maximum plasma concentration.

Tmax Time of the cbserved maximum plasma concenfration
CLp Total plasma clearance; Dosef/AUC .

25 tle Terminal phase half-ife was determined as the ratio of In2fz where z is the tesminal
phase rate constant; calculated using unweighted finear regression analysis (after
log fransformation} on those concentration-time pairs occurring after the visually
assessed onset of the terminal log-linear phase.

Vss Volume of distribution at steady-state; CLp x MRTanr.
30
Effect of H2L1 on peripheral amyloid load in aged non-human primates
A study was conducted in aged Cynomolgus monkeys {(approximately 15 years old)
to investigate the exposure response relationship with respect to amyloid/H2L1
complex formation and clearance and the subsequent effects on CSF and CNS
35  amyloid levels. Weekly lumbar CSF (taken under ketamine sedation} and blood
samples were collected 3 weeks prior to 1% dose of H2L1. Immediately following
sampling on week 3, animals received placebo (n=10), 0.1mg/kg (n=5), 1mg/kg (n=5)
or 10mg/kg (n=10) H2L1 and then every 2 weeks for 12 weeks. Blood samples for
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W th post-hoc LSD test. n=7 vehicle, n=6 2E7, n=6 H2L1, (p<0.001 for each
test conpound vs. vehicle). This data provides further evidence that the
humani sed H2L1 anti body has retained 5 the functional properties shown

with the nouse 2E7 nol ecul e. Investigation of the Pharmacokinetics of H2L1

and 2E7 The term npal life of test antibody in mce was investigated.
Test anti O E\/ﬁ‘é'ys'%lafrﬁ%1?P%P@A%Wﬁrefah?“l‘“f‘?ﬁlf'&v%%%“ﬂ’?ﬁ fsion to 4 mice to

achi eve a wﬁ@’@@t'oa@ééﬁmwm calsoieg epry 2 weakse Follwvinggomplegerofdmpl es wer e

t aken fr ondosig ipenmiugrenalpwer edthdageed fa theaurpdes ofrbgaif ouestifoationeoff r om t he 2E7
group di d petd-areyoid bebiecHemizabinatlyesaasdieonibed sane addiavdsdatiogofoup was renoved
from Subserﬁidfbhéenﬁ?d?mlayéiilﬁ tHeasidEdbsk rddg (Rg RGP aFiRAL wetdWutiasRaghad not been
adni ni st erigd stag¥erdd f8bh BINUAEWE bRl SmEBASY SHctishiaM Idels3s sany| oi d

capture Ehlfﬁ ARRIiRLidn §F %Js{ﬂﬁ aﬁ@%ge g%h:%ﬁ‘éneo? t%gﬁ%] snfalMnyfbeni sed

ant i body has & term nal circa ours’in mce (Table
11), whi chP%Ps conparable to that of the parent m)use nonocl onal anti body
2E7 (CI rca 75 hours). 20 Table 11 Paraneter Mean (n=3) Cmax (ug/nl)
201 4% T 012: “ﬁ?sfpﬁ"’ off by the ’TZ;*““@E%A("HEW?( "‘?)U? ?OFU“'ite%%(h) 824 Vss
(mkg) 94 (A )O#MREGIWQIHH’ praMgecirenanior oyt ofdie aragimenta! phassma

concent r at ThredACUGasotoEpimamber wase*08428¢5. S haa rérfmameé sitrwsitobncent rati on  Clp
Tot al pl asviEccink ead Basorevievieitedidikitad raview. pritesd &d Taundiitrsateppdbsse hal f-1i fe was
determined as the ratio of 1n2/z where z is the termnal phase rate

const ay ; HACIdAHRE Wikl alyUREDNL G 1. sda@@andﬁaa&@sdg%rbogteal ysis (after

| og transfgngm IEQQ)SQ%$@9?&5%F&C§Q§$ 8 ﬁar.;afs_ AHOEEHT T [ No ATt er Lhe

visual ly g Vss Vol une of

di stributi 6He”z Q% W'é‘%g%%eé?’%ht [r&ba?on ‘?:"F % IS ? 211 on
peri pher al™ Reraxiyate rﬁ'?ﬁ’ﬁ‘a "th"i" ?@s’“ﬂ”?f‘ 8% was conducted in
aged Q/norfﬁtf‘ij‘ﬂﬁhﬂﬁ?ﬁ%@f@ delgplianaxsterat Beliowing sipglg 2ad epEdt v Radsi nvesti gate t he
exposutlke rasgyrigiaton. pleamna ereiheilidn ebpeatsdienrreasse inmgbes dbbpiXient conpl ex
f or mat i on fashibnc [Teereawas eo aviderich of ewrs eoguinehrites fretbe phayma&BiRetiosd CNS 35
anyl oi d | andidasing Mékd thie nujghiaof teSFodrigdkenaluadess rkadrathdearadabi on) and bl ood
sanpl es We# 1Goh BebAs cenpiReisithek @hylbR 1R videssehlbed2L1. | Medi atel y
following sanpling on week 3, aninals received placebo (n=10), 0.1ng/kg
(n=5) 25k ”glldféy Aéﬂﬁé& measured in neat plasma using a commercially available Ap 1-42

ELISA kit (Innogenetics) in accordance with the manufacturers instructions, with

standard curves ranging from 500-7pg/mi created in kit diluent. Samples and

standards are incubated overnight at 4°C before assaying in duplicate according to

kit instructions. It should be noted that due to the interference of the detection

30  antibody supplied with the AB., assay, this kit cannot be used to measure free Apa,

levels but measures the apparent ‘total’ ABs.. There was a dose and concentration

dependent increase in ARz (with plateau levels of approximately 300, 125 and 25

pg/ml detected following 10, 1 or 0.1mga/kg H2L1 respectively).

From the analysis, the increase in the “total AB,” is likely to be due to the result of a

35 significant efflux of amyloid from outside the plasma pool, that appeared dependent

upon H2L1 concentrations >1 ug/mL, and did not appear o be a result of lack of

clearance of complex. This was evident by the elimination rate of the total ARy as

well as the fluctuation in the total levels over a dosing interval.

40  To date only the plasma analysis has been completed and fuily analysed. However
preliminary analysis indicates that there was a trend towards reduction in CSF and
increase in the hippocampal level of total’ AB42 (measured as generally described
above) following treatment with 10mg/kg H21.1.
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or 10ng/ kg (n=10) H2L1 and then every 2 weeks for 12 weeks. Bl ood sanpl es
for 45 plasma anal ysis of H2L1 and total Ap42 were taken weekly. CSF
sanples for quantification of Ap4o, 42were coll ected every 2 weeks.

Fol I owi ng conpl etion of the dosing period, aninmals were euthanased for the
pur pose of brain quantification o bet a- anyl oi d Bﬁ)ﬁﬁgi E(l:sh%m' cal anal yses as

descri bed 'A5698 PERFELIpESMA Q_'Ee_la%ﬂff’?f?m%aeﬁog G, 2598 he | owest dose

group (0. 1byip? Refjs: PrapsianeBlue stainieg mgthpémhisdepthadyisyaliseniggisian (f8éhi on to

eval uat e tdreespattieldonstituent ofthecxygenecaayifiebaenioglobin fund irggétellsHly a  consequence

of term nagibeuringfan thasiublg blaa doreinog Hoakvar dterowasaio diffegerpk sth anyl oi d  pool .

10 Thi ss st iH6iend BetaBs RVRI 2AY dfuf &ehtas bnitnalsi onal Ani mal Care and Use

Commttee (IACUC) of MACCINE Pte Ltd, or "Maccine" prior to start of the

experinental phase. The | ACUC protocol number was #08-2006. GSK has

per f or med ite visit of ccine and has reyi d [N ical review

process an ?Slﬁ?ﬁg?”i 935&33?)?‘%%955_'Tgcﬁ"%smrﬁar&ggsn%r g‘\ég\iav'enﬁlgo(?&sglra ﬁ'té y diluted

1:10 to 1:8dbpbranandiatabbeta gmefoihintheplagmar | sa plates. Standard curves

ver e ct@at ereprakiginalgiuit (SR IRNd dFusiparmeters of human AP hgaResn BSPIRYRR ng an

over ni ght infeudysenaigusanoney. (ire Bosshaynenagizs mankey hesibsen shewnto Mygan | gG

hor ser adi sévideecsofiadgiviel depoaitios HEovanceliThe cpwmblga® MOnkes ag aimedsitfor and

t et r anet hyhibanaérdeiseagteineBlided) Hayamann GHorldedshis1Gyorsolir ) IKesmenait J, epeat i v bol us

30 adgi ni Shc?\ﬁékgéhd keathbrs. Fﬂfs;é;_@ke%elﬁﬂ%ﬁafmdﬁtﬁﬂnﬁﬁr mestngi N a dose )

ependent HASEI AR, of TRSESog)aSew Okt dBDSIEND 6 16 QY RBRN POk) IThaeari ties in the

phar macoki DELGSer Hi[LWci&Ei‘i épﬂ?ﬁpb%i £¥%s BFK%( Q& khdepRiiitié)Aeafiosi ng interval,
ncentrat] ons @

excess nolar ,co i .0 | . with free
anyl oi d | e?P@fj_g’r%‘P’%s 'a‘f:eﬁ{'gea\"/eéjdr.1 0?50,6 0% LR g’ﬁ%wgs' Q@fngl%ﬁgg@%y% rri?aé pl asma
usi ng a coffiPeisaiely rermetAppiad migropagportiage. SRUKAIFAIPNGIRAARGE [98L) T n
accor dancem@ietid, hypersengiflityagid iMEwEe pomaplex disepgmuere dise ivedliBaiidiar d cur ves
r angi n@o f r olveR0ntTYgnavs admisistratipnifer Skyeekelin e weeklydaiapypledn additionst andar ds ar e
i ncubat ed ON8BNd ghdd sEMplE weef analysesfodgvatipiiAflatupl | cat e according to kit
instructions. It should be noted that due to the interference of the
det ection Mdy supplied with the Ap42 assay, this kit cannot be used
to measur el 58.Akd4a 1), §YGbD 28t 10 ARH BEgerbiie (ARRAEABholgisOt al * A1342.
There ygs %o%??y@r@ wER D fiRhiclef 50 4100 8 hdég‘ﬁﬂqa}ﬁ@eﬂicﬁb Ap42 (with
pl ateau | er\r/@l: " 9 grq(gélen’?tr% v{ee s(.) tr. v]e 5 sﬁ bo&gla%ingsﬁgt Gt ed fol | ow ng
10, 1 or OF Y%@C i Week %)ec el Z{l r ?1&@ ﬁraal ¥.SI S 'ﬁ’ue i ncrease in
the "total "Ipebicieicenyisiadyfgodiyn peetays tinyate TH56F R ©9% e]si gni fi cant
ef flux of danyergied 4188 Mot SR RARIGN-2 8Ny ARA L-AtaRe beph dAMEdLdependent
upon H2L1 thembavasi5at Posedevets wase shosermiednvgpigalesiosispdathatwered asd resul t of
| ack oB0 clefddnersiedicliniahiselevel¥hi s was evident by the elimnation rate of
the total Apddrsving@hluatas vlie pbifaraied pte-dose,idailt (aidabdigrs, beely @legghbver a dosi ng
interval . @484 TshsORbtonfWedk 4 Bt ths as&@oerdia hy@dBy:hiagitdamanal conpl eted and ful Iy
anal ysed. HOWRMEIs, 148 WbBhDSSdY 1éiakatsre habhbioRay, efniddalentidigr € was a trend
t owar ds regﬁt%&ln %erlegrogﬁE If'.'ﬂg[ éFﬁ‘Qﬁﬂ@ ¢ uhifbysReard HRRGEIREImnRYE! of "total
Apa2 ( gEasmr . alogﬁﬁ%c‘i 339, éf&agrﬁﬁél f , macroscopic observations, and

microscopic observations of the brain, cervical spinal cord and gross lesions were

conducted on all animals. Toxicokinetic evaluation was performed after each dosing.

Resulis

40  There were no unscheduled deaths, and there were no signs which indicated an
influence of the test item on the general condition of the animals at the administered
doses. The only remarkable observations in clinicat pathology (hematology and
serum chemistry) were concluded to be age- and not test article related.
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above) following treatnment with 10ng/ kg H2L1. 46 In sone brain sections,
smal | areas of m crohaenorrhage were detected as shown by the Peris'
Prussi an Bl ue staining nethod. This nmethod visualises ferric iron (iron is
an essential consti tuent of the oxygen-carrying haenogl obin found in red

cells) by rodu0|n i nsal ubl e bl npo kbmever t here was no

di f f er enceSYSPTRERS ‘r"ﬁéq ﬂﬂﬂé@s %%ﬁwgﬁy@@mtﬁﬁ%m&rp 8%t r eat ed ani mal s.

Anal yses oAPREgriTRtelY HARRoBign & Jrse BFTROtMINSR 81P5PY: Hlerepedsnodngrkest d pl aques in

t he- br a- i nchande (28tfeit) i eystemihigpiposude betwednehp st dose ang 4bedosdpahplingi nal fl ui d

(CSF) and pérmgsie paraneters of human AD have been di splayed in the

cynonol gus nonkey. The aged cynonol gus nmonkey has been shown to have

evi dence OfmAdWbRIr s{RPaBhiaRtork Q@M@ﬂgﬁ.méfmm%@aa@bg%F mﬂ%%y as a nodel

for Al Zhe? ﬁeréugesrﬁﬂﬁgcroslcgblc Fi5iGofeopERRRHIJTRM RecRps {h'afi&g;gsem atom)" S,
e

[
Adth Annua Sweea}%*ﬂ“sna%gpﬁmf%'ggé”%% dporatin l duds %ﬁf New Or ans,

Loui si ana, to 10 March 2005). The otenti al for H2L1 to elicit an
i nappr 6%H5‘E'%St|"%‘ﬁ§r?§ dycigdd %C%?"@WE ﬁéﬂeicf‘?"g abaratgRy Pragie’i brai n was

i nvest i gat Begylayogs as ougliged '2659{/'@%{?@9"@6@1 b?%él?%gi Frdde 81%onkeys. In

addi ti on, CEhdnakalien Geeeit. dens 2002 e @ECEPONnciHercrhtiopt haperatory Practice

neutrali zatrémhdgmﬁsaumiejamﬁary €308) ENeMEYCIEM (98) pRtiseeistnsus t y, and | mmune
conpl ex di peasRNMEHEApIiS&tioh B¥AS DEGDIFRElCZOs HfaLPRWAHRIDGaISaBMPARIUS

adm ni $% r afshRdhefBht MRS SticbVENVRRIMONGBEERNY Stillies kBndgidl fnl on CNS and

?'ggggpsigm %%xtﬁzf%ﬁ%jr 5@51.011%@4@&9&@59&”'Ca?,de% ! cynoén%InguGrs oups of 5
nonkeys vvere %%%0 a&hm'f’s , 50 or 100 ng/kg/dosing day H2L1 in vehicle

(4 m/kg) every second week for 8 weeks intravenously by sl ow bol us

admi ni st r afRabsis of Plaguegad ipthe Chhsi st ed of sodium acetate trihydrate 6.81
mg/ L, 2@i sHh lefhbratidemisehereietfyittr whiglereates eynegiplenys pataguembealtss 80 0. 2 ng/ ni,
and L- Ar gi inmihelzboe st@lymgfendnalysedey iphunetistdshémisibo seotopalestestionsate chosen to
i nvest i gat e tosief thentiidie fehpbraleicas Sonddiiing @tich® of thé deritané gyrdeshdcl | ni cal dose
level s. Thepddebh oW, Res Séestst ihte Mex Webdscheddf 86 dodr e- dose, daily (clinical
s1gns, bOdenYt‘ﬁblg beher ‘%e&%%ﬂ%ﬁét@@d’w;w&fgan‘k@é?ﬂb& peek before
Necropsy- JnanJcl; ﬁaﬁ: o a.seQ‘Pc?ﬁ{ Y@%Jz)oé}%m Ra%Rhebak ), temperature,

haemat ol o |naI f|UId CSF
anal ysi s) g'¥'8'|]°° %?}\gi Ody reﬁag" cﬁﬁ !éﬂl%jlg ‘fvf's ev% F97°8RYe- fol I[ ow ]ng
necropsy, gigrem Fﬁsﬁ{ BavEs s1a8 B8 Iy 635h SEREN- Hrye FR@! 8% opi ¢
observat i o‘f?é“cl?ftrﬁai?é CM’P%“‘%’QUS CPiRYE é'FO“éeﬂleH'QF”CG(S’F perefchyRl $8PIAGkeS- ons wer e
conduct ed Bierewas aisfi evislence of oxebrakasadar lebeietAbiand igtrengren éRf or ned after each
dosi ng30 Results 40 There were no unschedul ed deaths, and there were no
si gns whi chndlyadiot béte dmelbid/antidol xef intdenaest i tem on t he general
condi ti on EibcHehfaPdHalyBik vad tartidiFoueiThiBénsd Snffks fROARRS timéPEINRNAtYhd emar kabl e
obser vat i g% df freédsl U ! aftBAd AP QBYnd) BB RB6s8With 50mg/kg (n=9) or
100mg/kg (n=10) H2L1, or vehicle dosed controls (n=5). 100ul duplicate samples
35  were analysed using the commercially available Innogenetics AR 1-42 ELISA kit,
' incubated overnight at 4°C. Control samples were analysed both naat and at 1:10
dilution {using the supplied diluent), while samples from the dosed animals were
- tested neat and at 1:25. Subsequent absorbance values were analysed, with
unknown absorbance values backealculated to pg/mi values using standard curves,
40  and then corrected for any assay dilution. Total piasma levels of AB42 derived from
these samples are shown in Table 12 below (figures in pg/ml £ SE); all samples from
animals treated with H2L1 contained significantly higher levels of AB42 (p < 0.001 by
student t-test) than in control groups.
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serum chem stry) were concluded to be age- and not test article related. 47
System ¢ exposure to H2L1 (as neasured by AUCo, and Crax) i ncreased
approximately in proportion to dose. For both dose groups, there was no
marked change (>_2-fold) in system c exposure between the 1st dose and 4th

dose sanmpling periods. 5 There t? 22 signs of inflammtory reactions in
the brain detected by CSE-anal-ysi le J8d there were—no FaEr 0SCOopi C or
m croscopi ¢ fijndings at necro HQ\WQGIKAT(PQIB_‘@ge egk 8 Ditlem i nfl uence,

specifically noCovitel (kAR mor r hage 164.1¢r80dpha) i ti $L9.8H7.9hi s st udy was
conduct ed i n cisuatg/ @5 t h the eGoed 7dabor at orgisRrasd2 ce | Regul ati ons as

outlined i n Ge qikspl Law, 1@@@(34}4 anf 2 4@ 7194 3 Chem kal i en Geset z,

June 2002, r%kﬁlll f@% gg 5@%&%@,@*#&@&% les( F €Vi sed 1997,
| ssued Januearr}{otu 08 In ;e hei_{ at% fi %Q%%@?eh’\ﬁard (&ngnt "The
Appl i cati off of “tRe B0 Th ani sation and 15
I\/anagenenttoﬁ?m%l’?t'l'm%""f"@t'%? 88'?’8%933’@(\)7\7/3\]?\7?3{%[2002)9 St udi es conducted in
conpl i ance with the above regul ati ons and standards were consi dered
acceptable to US FDA regulatory authorities. Analysis of Plaque load in

t he CNS 2(Profactioefprodesai n hem spheres of the vehicle treated cynonol ogus
macaque NOEdpRIssion fecing érivediaidie st vgdsratvelydiniedad sragifially selection

i mmunohi stRgkées Ridhias Yhe PHIROSQUAMIBESIHRRse Alay bé Bexdlievalsfeefort he mi ddl e

tenmporg SnchiRe SARLEHaN fatknkd EHDQRRIMRE (ddeH G@@i@ér‘tl—ﬂ)ﬁ P}Sto faducehi ppocanpus,

was Proces&gﬁle rQ%Q.Tu"Nﬁ &ﬁatﬂ@%? Homﬁﬂ? %‘ﬁm i:]e 5%9 pem stry,

sections m@fgegﬁwsgek an- Al R'&‘iom bt m)nocl onal
ek rﬁ@?

anti body r 20610

monocl onalapaF??Frb@Hgﬁdrbéé%‘@’ ?"'?16”%‘“?‘ s devel oped as
above. A \ﬁxgi?aff'O’b‘BYﬁ’ﬁth%FWWéeﬁ‘dﬁ?ﬁ%P’atﬁe ?'%E“F &APECisaach secti on.
Ti ssuel r castind seqfig¢nge motiisiane pxiremed: eamtes blsbp@fa\g) ABRKIENos¥R@MEd evi dence of
par enchy meilio: 44 éxepblify s .a coding saupiae ferl Hoheew dhaincnd b light cheir. ovascul ar

| abel | ed Aldrgeasedie iprductios wagiisih sifiddd.tarkbiofemloysisingahinted-tierivadsy | oi d/ ant i body
conpl exes domhpBhedBiiBe ReQGRSHNGBYH bppaiyaibs. T\hﬁ&né@;&bmpﬁs’é dhdiiticalion g asma sanpl es
fromtwo t érﬁar%'t %ll@w@cﬂﬁy ﬁrﬁﬁm—l@é\”ﬂn:@fchr‘ﬁﬁﬁ h ARAd ﬁjrtﬁértpﬂﬁf cﬁﬁcﬁqrt of dosi ng)

from aEH tlB X&)m&{e e lggyo('&( 2L1 or Vehl Cl €
dosed cont ro ﬁ? t 1‘9"?&1 w using the
comerci al§ rﬁ’p ! ?pr?ra' V'ms feg k‘?ft - at ed over ni ght
at 4C. Corlt %" rag Eat'%?t ﬁ%ﬂ"?'%’%% ﬂ'oﬂé‘ﬂ ' rtﬁf ! tfméfg | uti on (using

t he suppl |‘§éd‘ﬁinlstﬁ@t‘?f‘), whil e sanples fromthe dosed aninmals were tested
neat and at 1:25. Subsequent absorbance val ues were anal ysed, wth unknown
absor bzihce val ues backcal cul ated to pg/m val ues using standard curves, 40
and t hen cExanpid efiPHaahacaticdisaapladiohut i on. Total plasma | evel s of A042

derived fr@aghedient Quantity (per mL)

H2L1 50mg
Sodium acetate trihydrate 6.81mg

30 Polysorbate 80 0.20mg
Arginine base 10.00mg
Sadium chloride 3.00mg
Disodium edetate dihydrate 0.0186mg
Hydrochloric acid gs to give pH 5.5

35  Water for Injections To make 1.0mL
Nitrogen To fill headspace

Amino Acid Sequences of V-regions of Acceptor Frameworks and Humanised
40  Variants
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t hese sanples are shown in Table 12 below (figures in pg/m SE); all
sanples from animals treated with H2L1 contai ned significantly higher

| evel s of Ap42 (p < 0.001 by student t-test) than in control groups. 48
Table 12 Wek 4 (pg/m) Wek 8 (pg/m) Control (1:10) 104.1 30.4 29.8
7.9 50m/k (1:25) 830.5 79.1 615.8 50.2 100ng/kg (1:25) 1020.5 84.4
492.7 46.3 Data reported were obtained fromdiluted sanples. Results from
the neat sMRi‘adeavychain,accentosframewpr region apting,pdd gequenge ($RQ gr eat er
than the t®N%RUndard, or due to sanple volune linmitation, only assayed as
a single pﬁV@tVEsﬁﬁﬁw@RﬁG%Lﬁﬁbﬁ%@%Twmﬂwwmg H2L1 and
oper at i ¥ el $TIVVARBVKGRFTASRDNAKNSLYEOMBSERAEDTAVYWEDAREr S such as the DHFR or

gl utam ne synthetase nay be used to transfect or 10 transduce appropriate

parent al Giidgy8 hbadyl dham 4@ t@‘i%%orﬁﬁlr%ﬂ&h(hﬁaﬁb%'% engi neered cel |
lines suitghh Té@AGB*i'@é?' é 8‘?0% beédlﬂ%igﬁi‘ea&f; hggcscal e (for

revi ew se pract I cal

sop oag) ? §§§ b P§¥§{3é i ze

ac T)W timzed in
order to a%‘tpm%mfémaéﬁ‘ﬁ FIEAPECHERAMTCEFEATETESNt ent s (hi gh
or | ow). SE@G‘FWWW %@TﬁﬁA&Wﬁ%ﬁ@Tmcﬁé@ence for H2
heavy chai GAGANCGEITETGMTTARIACHGCCAGAGA scal e production maybe in stirred
tank bi oreactors using ani mal -derived- conponent-free nedium followed by

puri fi cat | CMASTIBS BghfahamQiEBspteR rathéwdrk VaahioR Anfio adidlSedlith¥efeq f ol | oned by
Protei n- A af\d:syyty chromat ography, and further purification 20 using ion

(3 o 80 Taést@mﬂp ﬁ_}&%&%e&%é&é&gﬂw ﬁfiﬁf&%@i ﬂg@&@t L) oved
by a final a | I | on%3€|g§ﬁy¥\%¢?% ep—tit cﬁé ®rmul ati on
suitabl e for the |ntended route of admnlstratlon 25 Exanpl e of

Phar net®ut $A1183lightchaip grcepterdramaweon V crgion PNA (BER 1D Np:2p) H2 L1 50ny

Sodi um ac efAtAd TETGAY BAGT CAGTCTICHAL TR CREIT GESLEICACEECICSAMYGCACYI ni ne base

10. 00ngy S TCRATITOOTGEASTTTHCTORGHECOTCCURCATASTHATERATACARC0186Nny

Hydr ochl orTAITAGGATUGGTACUTCRAGMAECEAGGGCAGTCTCCACAGCTCCTGATCTAT
TTGGGTTCTAATCGGGCCTCCGGGGTCCCTGACAGGTTICAGTGGCAGTGGATC

25  AGGCACAGATTTTACACTGAAAATCAGCAGAGTGGAGGCTGAGGATGTTGGGG

TTTATTACTGCATGCAAGCTCTACAAACTCCGTGGACGTTCGGCCAAGGGACCA
AGGTGGAAATCAAA

Humanised heavy chain V region variant H1 , amino acid sequence (SEQ ID

30 No:26) '
EVQLVESGGGLYQPGGSLRLSCAASGFTFSDNGMAWVRQAPGKGLEWVSFEISNL
AYSIDYADTVTGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCVSGTWFAYWGQGTL
VTVSS

35 Humanised heavy chain V region variant Hi DNA coding sequence (SEQ ID
No:27)
GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGRTCCC
TGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGTGACAACGGAATGGCGT
GGGTCCGCCAGGLTCCAGGGAAGGGGCTGGAGTGGGTTTCATTCATTAGTAAT

40  TTGGCATATAGTATCGACTACGCAGACACTGTGACGGGCCGATTCACCATCTCC
AGAGACAATGCCAAGAACTCACTGTATCTGCAAATGAACAGCCTGAGAGCCGAG
GACACGGCTGTGTATTACTGTGTCAGCGGGACCTGGTTTGCTTACTGGGGCCA
GGGCACACTAGTCACAGTCTCCTCA
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35 Water for Injections To nake 1.0nL Nitrogen To fill headspace Am no

Aci d Sequences of V-regions of Acceptor Frameworks and Humani sed 40

Variants 49 MB9675 heavy chain acceptor franework V region, am no acid

sequence (SEQ |D No:21)

EVQLVESGGE, VOPGGSL RLSCAASGFTFSSYSMNW/RQAPGKGLEW/SYI SSSS

STI YYADSVKCHEHiEeHRARMSEN O NSHIRA MBs RMgoReid SRRLARGe éﬁ%‘?rﬂ“accept or

f r amewor k N°12é)g| on DNA (SEQ | D No: 22)
B SAES S RECENMEERIAPEKGLEWVSEISNL

TGAGACTCT C@MWWM%WBTWFMGQGTL

GGGT CCECABREE CAGCGAAGGGECTGGAGTGGGTTTCATACATTAGTAGT

AGTAGTAGT ACCATATACT ACGCAGACTCTGT GAAGGGCCCGATTCACCATCTCC

AGAGACAAT G A_A.ﬂ ‘,’ CLEATCT @b G

GACACGGCTGI L coe! A Eg& : %g_%franemrk Vv
regi on am 0o, a I ST CE ﬁ 9 EPAS | SC
RSSQSLLH S ) SIS LAY AGTGACAACGGAATGGCGET

NRASG\/%RF@%@@@%W@@P@ BREOOGFPRERIG B RRRIOCERVECATTARTABAA51135 | i ght
chai n accept@FCATAINEBT k‘lG)efCFé@G%GM'((SE@GF@@@CQBITCACCATCTCC
GATATTGTGAFGAGHK "

GOCTCCAT CTEAT ACAGET T AT ACAGTCT CATCCADANTTANTRRAEACAE GGOGCCA
TATTTGCAT TEEEARE A ACRA KA EXIBAGACT CCACAGCTCCTGATCTAT
TTGGGTTLTAAT CBGGCCT COBGAEGT CCCT GACAGGT TCAGTGGCAGT GGATC 25

AGGCACAGAT, \
TTTATTACTC%‘A_ e A R G R A AR SE B AT AR
Humani sed Ne chaln V region variant H 1 N cid sequence (SEQ ID 30
No: 26) EV BEE L BERERSSE SaNaN VSRR ST ERLA

AYS| DYADT @EWWR@EU{SA o RGN TAMVGRITSS 35

Humani 8&d Ry chain V region variant H DNA codi ng sequence (SEQ ID
No: 27) GAGGTGCAGCTGGTGGAGT CTGGEEGAGECT TGGTACAGCCTGEEEEGETCCC

TGAGACT CT (iTrhdr s s eaV L d IV T TaiavECHEANAASEGAD NoEFET

GGGT CCCCCAGRES E6A6EEPOGREEREEENSE ECBAE ECATEG M EAGE&PdcddGaTCCe
TTCGCATAT AR Ad LERGTRAT e T e ToRRPrALEN At E R B e aaTaaCaT

ACAGACIAT L ANCOBEEAAETREAGE BB RAS B TR A TTAGTANT

TTGGCATATAGTATCGACTACGCAGACACTGTGACGGGCCGATTCACCATCTCC
AGAGACAATGCCAAGAACTCACTGTATCTGCAAATGAACAGCCTGAGAGCCGAG
GACACGGCTGTGTATTACTGTGTCAGCGGGACCTGGTTTGCTTACTGGGGCCA
GGGCACACTAGTCACAGTCTCCTCA

30
Humanised light chain V region variant L1 amino acid sequence (SEQ ID No:32)
DIVMTQSPLSLPVTPGEPASISCRVSQSLLHSNGYTYLHWYLOQKPGQSPQLLIYKVS
NRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCSQTRHVPYTFGGGTKVEIK

35 Humanised light chain V region variant L1 DNA (SEQ ID No:33)
GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAGCCG
GCCTCCATCTCCTGCAGAGTTAGTCAGAGCCTTTTACACAGTAATGGATACACC
TATTTACATTGGTACCTGCAGAAGCCAGGGCAGTCTCCACAGCTCCTGATCTAT
AAAGTTTCCAACCGATTTTCTGGGGTCCCTGACAGGTTCAGTGGCAGTGGATCA

40 GGCACAGATTTTACACTGAAAATCAGCAGAGTGGAGGCTGAGGATGTIGGGGTT
TATTACTGCTCTCAAACTAGACATGTTCCGTACACGTTCGGCGGAGGGACCAAG
GTGGAAATCAAA
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GACACGGCTGTGTATTACTGTGT CAGCGGGACCTGGTTTGCT TACT GGGGCCA
GGGCACACTAGTCACAGTCTCCTCA 50 Humani sed heavy chain V region variant H2 |,

am no acid sequence (SEQ ID No: 28)

EVQLVESGGGEL VQPGGSL RL SCAVSGFTFSDNGVAWRQAPGKGL EVWSFI SNL
AYSIDYADTVTGRFTISRDNAKNSLYLQNNSLRAEDTAVYYCVSGTMFAYVE{EWL 5 VTVSS Humani sed
heavy chaiMatyrer difi beavy shpianaming agighseapiense (Faygutaigd double mutation

GAGGT GCAGHPRIB (S ETMSTSBGGEGAGCCT TGGTACAGCCT GEGEGEGGT CCC

TGAGACT CT GVTRVESAGELV QP GGATRIGKZEBBEACT CRGMAGCRUNRGRGEEVMEBFISNL

GGGT CCGCCANSIIN AT RATISEENRRNACTIENNSIFMEDIGAT YA AN FAYWGQGTL

TT@CAVTWEQ%@W%W?WGAUSGW
AGAGACAAT

KSCDKTHT
COOCACACT KIVDS i ant H3
amino aci o KER LSRIE’I%RTI%% '
EVQLVESGGAK QE@WW%EWHTTDYADTVTG RFTI

SRD NAIKIN §&WD@%R@LMW§W¢§WWWVQ@S¥WHurranl sed heavy
chain V region variant H3 DNA (SEQ I D No: 31)

GAGGT GCAGEHGGTIGEAIET GRAGSECABRGIEFIEGT ACAGCCT GGGGGGT CCC

TGAGACT CT G S T (T RAGE TCAGT GACAACGGAATGGCGT 25
mm‘éﬁm@ﬁ&ﬁéﬁmﬁ%cmcmme

T T A OISGECCGATTCACCATCT
(57 .: pAAELE
AGAGACRAT CLABCEACI AL, ; WCATTAGT
A TACTGIGIG, Al

@"'I* ion variant L1
am no aci @W&T&&WQ%W%QTCWPA%RGACMTGCCAAG TCACTG
WQSPLSLPWGEGﬁSBSW@ H WYLQKPGQSPQLLI YKVS
NRF SGARDRESEASE DFTGET CRVAAEBYGY VY THAFEERBRTEEEETKVMEL KA SGd mani sed | i ght

chain V rmmmAMTAmmqrsmctrD No: 33)
GATAT TGT GRS TR p . =

TGCCCTCCAGCAGCTTGGGCACCCAGA
CCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAA
GTTGAGCCCAAATCTTGTGACAAAACT

30 CACACATGCCCACCGTGCCCAGCACCTGAACTCGCGGGGGCACCGTCAGTCTT
CCTCTTCCCCCCAAAACCCAAGGACAC
CCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCC
ACGAAGACCCTGAGGTCAAGTTCAACT
GGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGA

35 GCAGTACAACAGCACGTACCGTGTGGTC
AGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTG
CAAGGTCTCCAACAAAGCCCTCCCAGC
CCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGG
TGTACACCCTGCCCCCATCCCGGGATG

40 AGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCA
GCGACATCGCCGTGGAGTGGGAGAGC
AATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGA
CGGCTCCTTCTTCCTCTACAGCAAGCT
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TATTACTGCTCTCAAACTAGACATGT TCCGTACACGT TCGCCCGAGEGACCAAG  GTGGAAATCAAA 51
Mature HI heavy chain am no acid sequence (Fe nutated double nutation

bol d) (SEQ I D No: 34) EVQLVESGGAE.VQPGGSLRLSCAASGFTFSDNGVAVWRQAPGKGLEW/SFI SNL
AYSI DYADTVTGRFTI SRDNAKNSL YLQVNSLRAEDTAVYYCVSGTWFAYWSQGTL 5

TEPAVL GBS AT SISRATIRS SRR BRLERR Sy TeCaToA
CPPCPAPEL ARP\FAGERIKEGSAG ¥ EVVVDVSHEDPEVKFNWYVDG

VEVHNAKT KPEEEEFASTAROETL TG HEOWTINGASAHARYSNKAL PAPI EKTI SK
AKGQPREPQVYTLPPSRDEL TKNQVSL TCLVKGFYPSDI AVEWESNGQPENNYKTT 10
PPVL DSDGSHithtv R HZ \HRs SR AN vk S viHioubhtd) TEXK Mutdt&dP@ublblimiititién | engt h DNA
(SEQ | D Nonci®)(sEABSREBRECT GGTGGAGTCTGG
éﬁ%@ A AP PRI A A F S B EME AR AP SRS EvPS FISNL

FAYWGQGTL
oo AR s uppR ey oo
mma@rmm%w&www&%ﬁ@mw”m
T ATCT GCAARBORARELABARBXELE PRKPKD TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDG

CGAGGACACGEYHBPETKPREEQRHT RETHAECIIMBEABLPAPIEKTISK
GCCAGCCCCAGK T REPANAGLEFSRDEL TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTT

CAGCCT CCAGEAABEOGEEATNKETUD K SIRWGCERYEACEUTREA GIMMNEASKEL SLSPGK
{(3ACGGT GTCGTGGAACTCAGG 25

RS ERSaRGRIRSaceeTCos

FACTCTGTCAG

éeeTeTTCeC

A A ereA BRI Bccoom

GAACCACAGG
CTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTA

30 CTCCCTCAGCAGCGTGGTGACCGTGCC
CTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCA
GCAACACCAAGGTGGACAAGAAAGTTG
AGCCCAAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGAAC
TCGCGGGGGCACCGTCAGTCTTCCTC

35 TTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACA
TGCGTGGTGGTGGACGTGAGCCACGA
AGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGCGAGGTGCATAATG
CCAAGACAAAGCCGCGGGAGGAGCAGT
ACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGG

40 CTGAATGGCAAGGAGTACAAGTGCAAG
GTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAA
GGGCAGCCCCGAGAACCACAGGTGTA
CACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCT
GCCTGGTCAAAGGCTTCTATCCCAGCG
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TGTACACCCTGCCCCCATCCCGGEGATG 40

AGCTGACCAAGAACCAGGT CAGCCTGACCTGCCTGGT CAAAGCCTTCTATCCCA
GCGACATCCCCGT GGAGT GGGAGAGC

AAT GGGCAGCCGGAGAACAACT ACAAGACCACGCCT CCCGT GCTGGACT CCCGA

A A O S T e R PG TR ACRS RABAAT MCTACAAGAC

TGCAT GAGCCTR G e AT A e e G TR PO S AR HECCTCTCCCTGTCTCCGGGTAAA 5 Mature H2
heavy chai FCGMGTGCEEEIACAGRAKEET CAGGS TRAAGANPARIAGRTOREABCABGGhol d) (SEQ | D
No: 36) EVCEAMESEEIINJRBESLRCSGAYSTETA SDNGVAVWRQAPGKGL EW/SFI SNL

AYSI DYADT ViiGREGE BRRIMMICAAQVNE L BAEREANE X CYSEE YEAO Y ETdCaGaTA
VTVSSASTKGREVFPLAPSSKSTSGGTAAL GCL VKDYFPEPVTVSWNSGAL TSGVH 10

TFPAVL QSSGL YSL SSVWTVPSSSLGTQTYI CNVNHKPSNTKVDKKVEPKSCDKTHT

VS
?&?@E?%@%ﬁ _ %%W%&MA% Gutation
AKGQPREP RO SETCLVKGEYPSDL AVEWESNGOPENNYKTT
PPVL DSHGSHR{ QS PR YRRESEIE E"QNQMM %‘#@{—EV&@MW | engt h

DNA ( SEQ |w@w-r_@ p\L AR ISR TIE ST VGEEEEGETCCC
TGAGACTCT m@I’WKSTSGGTAALGCLVKDYFPEF’VTVSWNSGALTSGVHT

CTGGAGTGGGﬁ#Tﬁ#@TEAEIA&VﬁA$$KPKDTuwSRTPEVTCVVVDVSHEDPEVKH«NYVDG
TGCCATAT AGRAHN AT KAREEAMMEARR R REHAN SN PAPIEKTISK

GAGACAAT [osyiey
%%Wmm&mmw

GOGCACACTAGTCACAGT CTCET CAGECT CACCAAGGBOCCATOGGTCTTOC
B&WP

TRBASRIRGOCEREFATTIFETAAGREISCCCGGTCCC
GGTGACGGTG@@P@W@MMCTCTGGATTCACCTTCAGTGACAACGGAATGGCGT
CT GACCACCEHRETHRCAES T T XEEI OO ACAGEACTCAMEATT T AT AGTAAT
CTCCCTCACOAGCGRIET MATAIIGXET ACGCAGACACTGTGACGGGCCGATTCACCATCTCC
CTCI?(I3¥3IEH3K&RNﬁa@6&&@@Iﬁ$€i§$@¥%¥%¥§ﬁﬁﬁﬁ SALOASEEFBAGAGCCGAG
ACTGGGGCCA

GTCTTCC
AG LT TGGGCTG
CCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCG
CCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTC

30 TACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGAC
CTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGT
TGAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGA
ACTCGCGGGGGCACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCE
TCATGATCTCCCGGACCCCTGAGGTCACATGCGTGETGGTGGACGTGAGCCAC

35 GAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAA
TGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCA
GCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGE
AAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCC
AAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGA

40 GCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCA
GCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAA
GACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGC
TCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTS
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TGCGT GGT GGT GGACGT GAGCCACGA

AGACCCT GAGGT CAAGT TCAACT GGTACGT GGACGGECGTGGAGGT GCATAATG
CCAAGACAAAGCCGCGEGAGGAGCAGT
ACAACAGCACGTACCGT GT GGT CAGCGT CCTCACCGT CCTGCACCAGGACTGG 40

CTGAAT GECAAGGAG] ‘
creroom A M SR BNEATREE GO Torccs

PAOCACAGGTGTA
CACCCT GCCCCCATCCCGGGAT GAGCT GACCAAGAACCAGGT CAGCCTGACCT
GCCTCI;TCAWEIWFWGQ sequence (SEQ ID No:40)
¥ ) 08 ACHACABRAGQSPOLLIYKYS
CACGCCT CCG@WTLNSRVEAEDVGWYCSQHYTFGGGTKVEIKR

%CT&T et NEANAPRSGNSQESVT
T@MUW@@&@@W%W&% Vature HB heavy
chai n |d Se ﬁaﬂgg 52&9 tated double rmutation bold) (SEQ ID No: 38)
10 EV DNGVAW/| PGKGLEW SFI SNLA  YS | DYADTVTG

RFTI SRD W TEAVPART CAREPTHOAETSEF TRIFERP TRAGERPI GGAGAGCCG
TVSSASTKG@F@W@@@%@A&WWW&M@G@EMWACACC
FPAVL QSSGL QAT ECAG

CPPCPAPEL AGNRSNTFCERREBERT LM KEN&AW@@T&&ATCA
VEVHNAKT KREEEAYASATTIRMRYA G Wt I EAGHAN G O A Edt SHT G GeTT

AKGQPREPQ%&RE&B@EH&@@'A%X@B@@M&W@M&&C?M
PPVL DSDGSRE | engt h DNA

AR il . Aya A..a s = A
(SEQ I D No. t\w' v ‘i‘lﬂe ce E?;fei CT elz‘e(een ””' 3 “eﬁ A enl (5GGGGTCCC
TGA\GA\CTCT iﬂ (I e’. .’é ‘i [ A AVA .e
ScEee ee-ee- SLGGARA ~I. CAATCGGG
TTG&@PATN@*&T@@@@@W&?@@WW@&%@%@C”CAGCC
BCAAATNCLACACTATCACASSORBERAABTCTAC
' ‘ ( IGAGIBCGLACTICACBEAGAGCTTCAA
GGGCACACT. WKG'WCAGCCT CCACCAAGGGCCCATCGGT CTTCC
CCCTGGCACCCT CCTCCAAGAGCACCT CTGEEEECACAGCCEECCCTCEECT G

CCTGGTGAA AGTT - QEGST GGAACT CAGRCG
CCCTGACCA 1 éeGCAGCC
TACTCCCT (eani fecee
{y CAFSGCC
ACAT CATCAGCA
AGCCCAAAT

ACCTGGCCTACAGCATCGACTACGCCGACACCGTGACCGGCAGATTCACCATC
30 AGCCGGGACAACGCCAAGAACAGCCTGTACCTGCAGATGAACAGCCTGAGAGC
CGAGGACACCGCCGTGTACTACTGTGTGAGCGGCACCTGGTTCGCCTACTGGG
GCCAGGGCACCCTGGTGACCGTGTCCAGCGCCAGCACCAAGGGCCCCAGCGT
GTTCCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGCCGECLCCTG
GGCTGCCTGGTGAAGGACTACTTCCCCGAACCGGTGACCGTGTCCTGGAACAG
35 CGGAGCCCTGACCAGCGGCGTGCACACCTTCCCCGCCGTGCTGCAGAGCAGC
GGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCA
CCCAGACCTACATCTGTAACGTGAACCACAAGCCCAGCAACACCAAGGTGGAC
AAGAAGGTGGAGCCCAAGAGCTGTGACAAGACCCACACCTGCCCCCCCTGCCC
TGCCCCCGAGCTGGCCGGAGCCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTA
40  AGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGAT
GTGAGCCACGAGGACCCTGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGA
GGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACCTACC
GGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGA
GTACAAGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCAT
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ACTCGCGEEEEECACCGT CAGT CTTCCTCTTCCCCCCAAAACCCAAGGACACCC
TCATGATCTCCCGGACCCCT GAGGT CACATGCGT GGTGGTGGACGTGAGCCAC 35
GAAGACCCT GAGGT CAAGT TCAACT GGTACGT GGACGGECGT GGAGGT GCATAA
TGCCAAGACAAAGCCGCGGGAGGAGCAGT ACAACAGCACGT ACCGT GIGGICA

EACHH CAAGGG

QG G EEEAG F@RWG&E&KEQGEGCCTGA
ATGCATGAG%&F@EM@@@E@ACGCAGAAGAGCCTCTCCCTGTCTCCG GGTAAA Mat ure Li ght
chain am no acid sequence (SEQ I D No:40) 5

DI VMIQSPL ; L, LOKPGOSPQLLI YKVS
NRESGV
TVAAPS GGCGA

EQDSKDSTYéE%%‘?‘E ARABY W@éﬁg}@ fé’\%G%ﬁFq ength DNA
( SEQ | D NIEYTACACATATTEFCATERCTAA AHC - AGA TIAG
GCCT &ATWMWWTWTAGATTC

TATTTACAT TAEETAGCA GGG CAT A CTICACSCTTAEATRATAATAGAGTGGA
AAAGT TTICCAAGCCGAA GERG TGS e ST RCALCTGCACT CAGAGTAEGNIS X A BGCCTT
GGCACAGAT THd ACEET TR G CHTANA A LEGFEG AT K d & EGETGGCCGCC

TATTACTGCT, G
GTGGAAAT Ga YOUAY 0 GCGGCAC

1A ‘ GCCAAGG
GATGAGCA )
TATCCCAGA HACAEARCHC HFOAGAG
TMG&A@%WWWWCA@C
T%@@W&W@@M&%@M@%@GCWGT&G
GCCTGCGAAGT AR CAACCCTIIAH ¥ ABBEAGBTIIAL A SNEBEEGAGIGT 25
Opti m sed GRAGEELY chain DNA (SEQ I D No: 42)
GAGGT GCAGCT GGTGGAGT CTGECGGECGGACT GGT GCAGCCT GECGGECAGCC
TGAGACTGAGCTGIGCCGTGTCCGGCT TCACCT TCAGCGACAACGGCATGGECC
TGGGET GAGGCAGGECCCCT GGCAAGGGECCTCGAGT GGGTGTCCTTCATCAGCA
ACCTGGCCTACAGCATCGACTACGCCGACACCGT GACCGGCAGATTCACCATC 30
AGCCGGGACAACGCCAAGAACAGCCTGTACCTGCAGATGAACAGCCTGAGAGC
CGAGGACACCGCCGTGTACTACT GT GTGAGCGECACCTGGT TCGCCTACT GGG
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GCCAGGGCACCCT GGT GACCGT GT CCAGCGCCAGCACCAAGGGCCCCAGOGT
GTTCCCCCT GGCCCCCAGCAGCAAGAGCACCAGCGGECGGECACAGCCGCCCTG
GGCTGCCTGGT GAAGGACTACT TCCCCGAACCGGT GACCGT GTCCTGGAACAG 35
CGGAGCCCT GACCAGCGGCGT GCACACCT TCCCCGCCGT GCT GCAGAGCAGT
GGCCTGTACAGCCT GAGCAGCGT GGT GACCGT GCCCAGCAGCAGCCTGGGCA
CCCAGACCT AGATIGEGT AACGT GAACCACAAGCCCAGCAACACCAAGGTGGAC
AAGAAGGT GGAGCCCAAGAGCT GTGACAAGACCCACACCT GCCCCCCCTGCCC
TGCCCCCGAGCT GGCCGGAGCCCCCAGCGT GT TCCTGT TCCCCCCCAAGCCTA 40
AGGACACCCT GATGATCheapgutin entibedGatidT isAnentindy etistehiaging fragment
GT GAGCCACGAGHAAPEE A SR S ahlMMeb Gkl comprises the
GGT GCACAAT GCCAAGACCAAGCCCAGGGAGGA ACAACAGCACCTACC

GGGT GGT GT CAerat B ST GCT GCACCAGGAT TGGCT GAACGGCAAGGA

GTACAAGT GT AASHKH G ESpiAwY M@WGCCCCTATCGAGAAAACCAT 55
CAGCAAGGCCAAGGGECCAGCCCAGAGAGCCCCAGGT GTACACCCTGCCCCCT
AGCAGAGAT ARt G AN IBAXSIENES G CadFeR B ReBETGETGAAGEG

CTTCTACCCCASEEEAS SINIZAGAGCCAACGGECCAGCCCGAG
AA —
T ACACCAAGC MR R KA IR E0P A ARG T EHRD o fanty

CTGCT CCGT GAHICACGAGGCCCT GCACAAT CACTACACCCAGAAGAGCCTGA  GCCTGTCCCCTGGCAAG
Optimsed LI light chain DNA (SEQ I D No: 43) 10
GACATCGT GATGACCCAGAGCCCCCT GAGCCT GCCCGTGACCCCTGGCGA

e I o
CTGCTGATCTA GGCGTGCCTGATAGATTC
AGCGCCCAGCCCEDRICSCATECATYT T (R RABSAT CAGCAGAGTGGA 15

e e R R o i e

CCCAGCGT GT TiRATSEd BAREEENAE0)
CGOCAGOGT GGT GT GTCTGCT GAACAACT TCTACOOCOGGRAGEOCAAGS

TGCAGT GGAAGGT GGACAAT GCCCT GCAGAGOGGCAACAGCCAGGAGAG 20

CGT GACCGAGGAGGAAHbETApgtia emitofrasresiscie FlaimhaieAreaid antibody or antigen

TGACCCT @Wmﬂmﬁ%ﬂde 1-12 (SEQ ID
GTGACCCACCA GC 56 Clains 1.

t her apeut i N&RIEBEGURIvETCInga Rl 15‘863 @’ﬁtg %’?ﬂfl'a@&'? eﬂf‘%f% f r agment
and/ or der i dabiaMecD e bin@hg WB-aklyibid pestide 3= B3BEQ (D Nepl ntizh antbooksle h

conprises the
greater than that for peptide 1-12 (SEQ ID No:15), both determinations being made

in a surface plasmon resonance assay utilising peptide captured on streptavidin chip.

3. A therapeutic antibody according to claim 1, wherein said antibody or antigen
binding fragment and/or derivative thereof binds f-amyloid peptide 1-40 with
equilibrium constant KD less than 10nM and has an equiiibrium constant KD for
binding to B-amyloid peptide 2-13 (SEQ ID No:44) which is 1000-fold greater than
that for peptide 1-12 (SEQ ID No:15), these determinations being made in a surface
plasmon resonance assay, wherein said antibody is first captured to a level of 1000-
2500 resonance units on a protein A surface of a CM5 biosensor chip and p-amyloid
peptide 1-40, 2-13 or 1-12 that has been diluted in HBS-EP buffer is passed over the

captured-antibody surface at concentrations ranging from 4-500nM.
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followi ng CDRs: CDRHL: DNGVA (SEQ I D No: 1) CDRH2: FI SNLAYSI DYADTVTG (SEQ I D
No: 2) CDRH3: GIWFAY (SEQ I D No:3) within a human heavy chain variabl e
region originating fromthe VH3 gene famly and: CDRL1: RVSQSLLHSNGYTYLH
JSEQ ID No:4) CDRL2: KVSNRFS (SEQ I D No:5) CDRL3: SQTRHVPYT (SEQ I D No: 6)
within a human Iight chain variable region originating fromthe amno acid
sequence d4.scl dsibarapeutiGanttmgly aesording IOAREN 138aiMSEQClam Ronadich e A

t her apeut i ¢, A RAAY o1 RFCRHSNIE hoich FibRLES fomWwWherei n sai d antibody or antigen
bi ndi ng fragrrent a%? or elrl vatgl ve IP her eo?mbl nds (3-anyl oi dh)(plﬁtl de 1-12

(SEQ ID No: 15) AW Qﬁ”eé'@;ﬂﬁqtqdﬁfqnuﬁ?Mﬂ‘ﬁ'ﬂaﬁt‘bsﬁt?flvé’&faw%'ﬁe‘%@ﬁ %®.has an
No: 44) whi ch i 5 G000 Lol et et For. peptide 112 (SEQ 1D
ichis 0 that for peptide

No: 15), both det@rW%Q’f’l\a}‘f’sg%% %&ng in a surface plasnon resonance
assay utilisinmg megbméj@lébwmtfwwi@lemmhgepl:ﬁ@vofleB fafilpmemBersA/iihé8,apeut i c
ant i body accordi\g_gsr;rg }_@ i 1, wherein said antibody or antigen binding
fragnent and/ or $V&V 't her eof bi nds (3-anmyloid peptide 1-40 wth

equi | i bri um censithaH3KiB deess t han 1OnM and has an equili brium constant KD
for bindi n@raﬁx%hélgtife mysoi d peptide 2-13 (SEQ I D No:44) which is 1000-fold
greater than peptide 1-12 (SEQ I D No: 15), these determ nations
being made in a surface plasnon resonance assay, wherein said antibody is

first captuged tmtnarabsmlan%odweébrd.ﬁg‘i@%arrﬁaoma«m tnmharﬁamc@ptw otein A

That “has b PR Ganmkisser i URe R pEad BRI LR wiha #7120 112

capt ur ed- anfrarbewityk gur f ace at concentrations ranging from4-500nM 57 4. A

t herapeutic anti body according to claim1, claim2 or claim3, in which the
human heavy chain variable region origi nates from AV gene sel ected from
the fol | owi fig subthetapettic\drBoddaardoydingivtaiaing 5, iyMdichghe frappvp 4 VH3- 11, VH3- 7,

VH3- 13, VH3g eaﬂencgkggfhgﬂenc&llﬁf t%;%he M’rﬁarﬁ.ﬁ-m MH%énel,s@(ale)‘B 66, VH3-20, VH3-9 &

VH3-43 AV ene sel ected fromthe | owi ng subset of VH3 famly nenbers:
VH3- 48, VHEEDMWEQRATAVTYSSThe (‘§ﬁ@~'98\'°g%3r)| or an allele thereof. 5. A

t her apeuti Cof%ﬁdhﬂﬁ)@lMltl@ﬁ@@l’r&ldl@stml waitha the ¢DRBRegMt i€ epidted bythen accept or
heavy chai n, framawhﬁ r| ved. from MB9675 (SEQ I D No: 21) t oget her with a
framewor k 4MCYIING P&b‘@ P'&Oréﬂ?qoﬁj}ﬂdy according to claim5, in which the

framework 4
7. A therapeutic antibody according to claim 6 which contains one or more
substitutions of amino acid residues based on the corresponding residues found in
the donor Vy domain having the sequence: SEQ ID No:17 and V| domain having the
sequence: SEQ ID No: 19 that maintain all or substantially all of the binding affinity of

the donor antibody for §-amyloid peptide.

8. A therapeutic antibody according to claim 7 in which the human acceptor
heavy chain framework derived from M99675 and JH4 contains one to four amino
acid residue substitutions selected from positions 24, 48, 93 and/or 94 (Kabat

numbering).
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sequence is that encoded by the human JH4 mini gene (Kabat):
YFDYWBQGTLVTVSS (SEQ I D No: 23) of which the initial four residues fall
within the CDR3 region is replaced by the incomng CDR fromthe donor
antibody. 7. A therapeutic antibody according to claim6 which contains one
or nore substitutions of am no acid residues based on the correspondi ng
resi dues found iftherapedtigentrodyrrassting ta cledy Bigwiisieing dguieneeePBEQ | D No: 17
and VLdomai iy, byﬁwﬂangfrénh@von@@dmﬁﬁ%@me%%;hQrMue&&rfa%hséamm ain all or
substantially all of the binding affinity of the donor antibody for
(3-anyl oi d PEpitvEdeeN: A t herapeutic antibody according to claim7 in which
the hunman agceptor heavy chain framework derived from M9675 and JH4

cont ai ns oglg ) four amn CI d residue substitutions selected from
positions 2258 93 and/ 3get (Kabat nunbering). 58 9. A therapeutic
anti body ac®ording to cla¥m 8 in which the human acceptor heavy chain

f ramewor k rises the fgllow ng residues (or a conservative substitute
thereof): (1 Position Residue 93 V 94 S or (ii) Position Residue 24
V 93V 94 S or (iii) Position Residue 48 1 93 V 94 S 10. A

t her apeut i cgrant i body according to any preceding claimwhich is of [gGl
isotype. 11, A therapeutic antibody according to any preceding clai mwhich
essenti al | y(" | acks the functions of a) activation of conplenent by the

cl assi cal prdditiery; and b)Residgk ati ng anti body- dependent cel | ul ar
cytotoxicity, 12. A therapeutic antibody according to claim 10 in which
resi dues 2 and 237 hav\? been nutated to al ani ne.

93

94 S

or

(iii)

Position Residue
48 |

93 Vv

94 S

10. A therapeutic antibody according to any preceding claim which is of IgG1

isotype.
11. A therapeutic antibody according to any preceding claim which essentiaily
lacks the functions of a} activation of complement by the classical pathway; and b}

mediating antibody-dependent cellular cytotoxicity.

12. A therapeutic antibody according to claim 10 in which residues 235 and 237

have been mutated to alanine.

13. A pharmaceutical composition comprising a therapeutic antibody according to

any preceding claim.
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13. A pharmaceutical conposition conprising a therapeutic antibody
according to any preceding claim 59 14. A therapeutic antibody accordi ng
to any one of clainms 1-12 for use in the treatnment of a (3-anyloid

pepti de-rel ated di sease. 15. A process for the manufacture of a therapeutic
anti body as clainmed in any one of clains 1-12, wherein said process

conpri ses ebpr edsthergrgdic pnillsidg ecdoting legow dienef cldingl1-dAfarweelip they a host cel | .
16. A pol ynyg, i I i -an i an anti body heavy chain, an

ant i body I|gkrﬁ%hﬁ?%%@&ggﬁgﬁggdn%dbﬁgﬁg fragnent as claimed in any one
of claims 1-12. 17. A process for the manufacture of a therapeutic

anti body, afx antg heshss R MYmakiidhie ofdtnaRbbRRMinddg s cef@din @hy an anti gen
bi ndi ng fraqgent, wherein said, process COLIE“ ses expressing a

pol ynucl eot 98" §8M3 51 Frdtieiem ALRREES CPAPTLCR GER U0 POVBI

encoding said antibody in a host cell.

16. A polynucleotide encoding an antibody, an antibody heavy chain, an antibody

light chain or an antigen binding fragment as claimed in any one of claims 1-12.
17. A process for the manufacture of a therapeutic antibody, an antibody heavy

chain, an antibody light chain or an antigen binding fragment, wherein said process

comprises expressing a polynucleotide as claimed in claim 16 in a host cell.
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