Antibodies EMI otthe inventio The present invention relates to antibodies that bind 13-amyloid
peptide and in particular human 5-arnylcid peptide. The present invention also concerns
methods of tr ases or disorders characterised by elevated p- arr Is_or
pamyloid depos&ggpqaf |cufarly Alzheimer's disease, with said antibodies, pﬁf@%ﬁ%&% Al
compositions comprising said antibodies and methods of manufacture. Other aspects of the
present invention will be apparent from the deé&ﬂ#ﬁ&!—?—ﬁelow. 10 Background of the invention
Alzheimer's diEleddef @ nyentiomost common cause of age-related cognitive decline,
affecting greatErensasan indidarineiatiiialeniioritios e BnedhanyR00mpke aRéirosoi 5, Suppi
1055-1057), Thestisakdicuinaeadesnufithicpdisvasd teoresanhitteited dshypangsiograstiodsiobs of
memory with dsstioptitasEgrutiveadelinehanadtidaine by elevated Ehampaidledefioins3-n the later
stages of the disglakbdgaisesipaitaeiap Ylotleaharnisiasandithaae greatigieesduced motor
function. Deatphtipiaaditiosicttisdsieats folpning eing ansisdehisdofiethasssciated with other
conditions, typieallyzpnesinmini s Kithanstesamies e wil 98@pnRharaacatogical
Management géZ@dipirlagical and Psychiatric Disorders eds Enna S.J. and Coyle J.T.
(McGrawill, New York pp267-316)). Current therapies represent symptomatic approaches,

focussing on allguMigtisicher¢RgM¥RtIBIPairment and ameliorating the behavioural symptoms
associated Wl@é—wmw dI5PRIReAREQIMnIORIARICS thigseibigatBgrizgrovide only a
short lived cogpitiye). SRl Qitépﬁ‘aéﬂvﬁ QRGNS AR ERWENEIERPNEG QZYNg; last up
o 2 years. ThEﬁR “5’"§8 g%%%%%@“iﬂ%%é&% Xstﬁﬂhé'%‘é’éaéé‘%rg%ﬁgygbﬁﬂ%é the

progress ISG ase |

Iosso €0 n‘t)ve d c U
sustalne |mp vem ; u rPty qn(l and im atﬂel rers a8 WeII as
reducing the hgue aV(')?/uraa erfcq?tq %1 ?efssgpf‘#) ﬁe |seas§0 lens Veo %bof Alzheimer's

disease is basaé‘g"ﬁ 87K éWﬂﬁ’ﬁ%ﬁfgrﬁﬂ“ﬁﬁ Geyr Hrﬂﬂlﬁgh%?? %p\ﬁﬁ%ﬁ Sacﬁfa%;noss of
possible or préPIBARIABRHE AOYIE SLER 2A35IAe Pt eh SOGRUENS, %olﬁ? ¥|Hﬂ"é‘HTl5’)'7 fell
characterised PaYHIbLiCAARAMYERS tﬁ@ A O RiRalraE R Baé’gﬁl?ﬁtt n of A5 in
parenchyfhal playaes'saland BéY@'BPHI'%Q@é@’?rﬁ?ér?é\ﬂ‘ﬂ)ﬁdl POrhERYSHof - HMsFmst Ly
tangles, synapiRMJ9skapeR s316p n@HF’Eﬁ‘?&V‘Qﬂﬂ%[ﬂa’ﬁéﬁ@W@fﬂé‘ﬁﬁﬁf"b?&ﬂ%ﬂﬁﬁs (Terry, RD
(1991) J Neurkicrsaing Suplsiviaging Ane ragyitinereprbrze of sttt litaligdgfeas RaviPHRl ctionai
evidence sug@¥stRienstaprogiatad avityloRIPepEERINGIBPRSREPtRate Hraredeidhese Alzheimer's
disease (SelktreaDed!q 200 eRMsictbgitiveR soasiigegienedi wibadhe lavelwh ceodivecretase,
Asp2 or Mernapsar2gr{DepStarbpay, t(3asing ichigaG. ([IB98)ientialfer 40setEe47iMingaddition
to the parenchiyenabaihdteascutend depsiblyibalts te plegbgsionarithiodinsast Aehaecbeen
postulated to SuetriipedoHienwangbpofid®raticathey suaiatie ot preveoreitfuo ttogualitiedy by
impairing synaipgief fpmieheadeimpathetly leik398} Bsonsesi ngauohthiadNatienalefademy of
Science, U.S.Re b cHe4de 408 thAltiagh, insoluble amyloid plaques are found early in AD and
in MClI, the

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 mortem the disease is confirmed by well characterised neurological

halimarks in the brain, which include the deposition of AB in parenchymal plaques

35 and cerebral vessels, intraneuronal formation of neurofibrillary tangles, synaptic loss
and loss of neuronal subpopulations 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 p-
40 amyloid peptide (AB) is key to the progression of Alzheimer's disease (Selkoe, D. J.
(2001) Physiological Reviews 81: 741-766).

AB 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



levels of soluble A6 aggregates (referred to as oligorners or AO-derived diffusible ligands
(ADDLs) are a:so increased in these individuals, and soluble Api levels correlate better with
neurofibrillary degeneration, and the loss of synaptic markers 10than do Id pl

(Nasiund et, aYV? 6765 3 ,Z\m Med Assoc 283: 1571-1577, Younkin, S. (2(%@(}%9?8@9'59%?
8-19). The highly amyloiclogenic A642 and aminoterminally truncated forms Al3x-42 are the
predominant dppevtegsol-sesteasrl Asbden Miforrsiard) it gsieriuBsand&@ninds 1119%4)
Neuron. 13:45N6Br<HeRiAR] -2/ ) 1 DoKditiB1d0 DheareadtyrniolB\y ea) iPhdeardaition. levels of
A642 appear tolbedlgbbleely fems atoxpaiadp Egorpgsttiatedimcaniytoie ialogiessehdedd A1342
has been showit 30849 Gt tMelR naRddytibrainpitig o trfpenad s witisti¢Xaribn JTafS98)
Biochemistry.32 4698e8687canslras stme RddAaihasipenonspiisated asAhesingiating
molecule in theypthRENRHIMSSI AR GrapEIKIRRtRs(3R98Ln BitysiphiRads) M21288- 292).
Although A64%\}§|§‘MB%@Q§%E;F§ 33 (FQ@F?&M&!\B ohgembeh it fdisividadsstion are
associated wilg Jarg @ISR0 AR F&%@@m theseinamiias resoRpriupiedibat reduction
of A1342 along, may e At} Gl ALYRARNR] HEAIRLAR, QrAURkiBsS G LJA9RL hdlhysic™
(Paris). 98:283:494) éﬂq Bwsaeémﬁagmw &%ﬁ&b&bﬁ’ﬁ)&%’i@&& A 38 REGLRYLEAPP) and

presenilin ge e, eIs of A642 and
therefore shortenln tT%eﬁl‘?nﬂ IU(? ase EEB ? %< lﬁ (Fodllsny
am % a |es %5 buré Er that

e I“F 93 IO
M.B. (2002) rmin unca et g

the rate of d% t':t,'tl r’i‘sg 3 38%' eﬂﬂ%tﬂﬁsd ééﬁi%ﬁs?ng Anlm Pmodels of
amyloid depoSsition Ha9&h&BA™Y é’ﬁgrzcl%%l'g 1803 8L ﬁfﬁ?&eﬁ% ﬂ'ﬁﬁ‘ﬁg $§ﬂ§§enes in
mice. Mitt oVEReIgHeRany é‘%@?@’ﬁﬂ?ﬁfﬁﬁ' PP"EP’%%@?%%WB?@&W % harn
plague-like 8-AFHFIIR FERSSEIM HOt PIBRTAS Sag (A BILetT1 9BPd95) Nature 373:
523-527; HsiddoRNpisty. JA40%3-46R7) cadassusd ABB hantrs imewlicalRd arhoitivingnt
human APP dRei5+2EniIRPelmgenssinisRbeus)itcatly 1898 dp iurbtir P piish 92-ARe-
6-amylold dep83Siks Alhei g R4 2isa minerrrsasiusle (RErmetabetise. spet shiftsip Keurol. 171:
59-71; MEGowed UEtien ane, (9599@ifadeitiolbige. ket on AB-deppsitiontheretasentine keasingly
apparent thatbeUuiededs frattreflentogeri A4 22qtobe machethe aeftactivel weyvadiealirger (CNS) and
plasma plays X sohkimStaie(tegsiatithysfiob ariamgiads-eor)s!(Shipaia obthéd, (2000 @lin
Invest 106: 1489at/859, pratiur€ds bréSirogiRg rapidiyeteantispgsted fitven e&trepptasioa.
Therefore actpredsageinaliaitiedise A paplidas\eispasgive adnmsisttad RoplcaPpRafic i
antibodigs rapiclyideinsgs pasipheedidensdtosmy sakslyDamroanshlimism duekyeandreplasma,
CSF and ultinesigdyntbicHaN Seénieesisthers arenaw senlsitioravaieivdiestsiemensitrated both
these appromiﬁ&nigmrdgpem@lﬁoﬁqg%@p, BAthQiQmArRddrovide cognitive benefit in
various transgenic models of amyloidosis. Limited studies have also been conducted in higher
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10 hile th
Cor il ﬁé‘*‘éﬁ\‘%ﬁ ﬂ%@%‘iﬁﬁé%ﬂ?‘bﬂﬁ"‘ SR “gﬁ!“w;fds ’
b cere ral Ilﬁ % Eie oae ¥r %‘@ %5[

aseline ther ter |s r 3@55 jon in
plaque burde man % r |rg§e1a2)ses in

plasma NI Ievesis Wé}e mun ation o?nd N ? Rhesus
Lovonkeys %'hs%e" zz w% %8?’ %‘“ T e
therapy rge THNVASSERIN RIS BRI 15}1 g%tWe 8%8%%" Fhid ?l‘eatment
was termlnaté IOVGHHGRIRY Bis/&icptiéht of clinical signs consistent with

menlngoencephahtls Subgroup analyses su gested that
has become increasingly apparent that the transport of exogenous A between the

central nervous system (CNS) and plasma plays a role 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 A
peptides or passive administration of specific AR antibodies rapidly binds peripheral
AB altering the dynamic equilibrium between the plasma, CSF and ultimately the
CNS. Indeed there are now a plethora of studies demonstrated both these



15treatment slowed the decline at cognitive function (Nature Clin Pract Neural (2006)
1:84-85). Post-mortem analysis of patients also showed evidence of plaque- clearance
(Gilman S. et al 007/1} Neurology 64 (0)1553-1562). Bapineuzumab (AAB Q,%JP &I szxeth)
a passive MAb %ﬁerapy X% been shown to significantly improve cognrtron scores’in a smaII
phase 1 safety study. 20 Other diseases or disorders characterised by elevated p- arnyloid
levels or p-amsfoiiatbposis ipwtndS Ieikiscrshicr ARrphniaayRndRrViBsLadnifiyo depgfit
Neurobiology nfagng tGuspasisimndesmf coniiitasihdaltitad shities dgritiviedpgrsirment and
Alzheimer's diseatetddriadighenspygqeasi@aribbeytoieiet endikaysediat teyeporaldperatrophy and
25homocysteineninigse sahexp pbpste dvéP 10 eic2BiRh) Apeteslitds weer elenadtbderfdoihimge with
p-arnyloidesisied presiRaltehdy pealcss abrah i vainyinidcsryinpaiby Apud wad dpga 2ypes of
degenerative dgHVRAHGIS eS8 B aseRswiRIaddvihdnR kinsonsttisedse, pregressive
supranuclear palsidroricaFiasahseaqpradien Aagriitiredsawisragdubieaaictlizheimer's
disease (Mollgnhiasar BA25da) ANG wiahdibgpsies e Rbdishe &g A0ncrlaxl pramsiien. M
Lancet Neural, 2008 565860 iich RN YA RS AMEH B0 2121200 7a R Rh 36l
254:22- 7? Sumgﬂﬁ LY égﬁ%Wﬁ%%% é%ﬁmépegq@%w; Breseng invention there is

provided a therapeutrc anti is an antibody or antigen blndrng fragment and/or

derivative thergof which binds ii-arnyloid tide 1- 1 EC librium
constant KU I(;,ﬁs1 [W gn"l'%n er?papa'getp pnracp tg;ag%( Q"Ng f@é‘%
owrn e eopm to

both determrng?%'ﬁsvﬁ%'ﬂg reag?n tﬁ%s piagmg c assa utr "é'ﬁ
captured aon sﬁ’gB?ac\%ﬂ? At W'Mﬁ"&%ﬁt‘@?@%@&% ga rseessesn ag gla reis
provided'a thefEPHEEHE oW \ﬂﬁﬁ@?f’lgf&ﬂggﬁ'tfséﬂ’f%?na%@ﬁ 8 [Rdfi5Rct ‘g)r{% d/or

derivative therb8f#Mich IS ﬂsp‘%,r E"is 4 §E?!"F5Wt9‘?f§f\ﬁ1 EYSiibrium
constant KD 16621#ia¢ {@toan e I €0 3APRKIPIS BiRRinfy $TRRrnyloid
peptide 2-13 (SERPMI. Iﬁ@mxﬁm&:ﬁ RESHCOMORTRAEREPIR RRM AR S sietiaanty (SEQ ID
No:15), both dewayarregoiiorbetaghiadsmehrbasateabssishi-resonance assay utilising
peptide Géptured on streptavidin chip. 5In another embodiment of the present invention there
is provided a ththepistiseamntitibsty detichasatarisatibydjevatad figemylnidinveisa) ramyiitl/or
derivative theregositsitivibidsibiBegniilc dhnpepteati M@ (BiEBd D(20SE)3Yanitibietpgitibfium
constant KD |legthita@eh@opdd troch begh tinedquaili teumild cogtitine ikipdomiemiding Acztie83raam's/loid
peptide 2-13 (SERsHD eI R4 MEYiphisnkGiA0RiEF bidagiBatextiaenibatlospeptiofl ebd (SEQ ID
10No:15)sbothdisseysmatians-saingsusdada B Dufaces)lAsraditare sordrie asseyHaghsing
peptide capturgch paptiRaYiKIH BRIDUINaNR asPesilRvReajRpERN 485 0aRIRE assay
utilising peptidg,capiuEsh RE B RIGHINTaE NS A8 e Sul tRca SR MAR RARABNSBIaSRRY
described in td GBS, A5 ReleN AN AREASREFERE-SHTRASAIASIMRE esRNaRGe assay
utilising pepti a&tﬂr%@.%ﬂrﬁ;&% HiTBIMARAPE MEsRPS MERaresriRee pifiaReali
Biacore Ty Ar@éﬁ%ﬁd@}el&wamw ;ﬁ BANE, RN DEOHBRBE Y R SRR S IRURSHOIMBRE is

provided a th an antibody or antigen binding fragment and/or
derivative there wh h brn S 0 arnylor péptide 1-40 with equilibrium constant KD less than
10nM but doe§ not brn tthe rny Qld peptide 2-13 (SEQ ID No:44), both determinations being

made in the s ssay described in M tho B of th Ies below.
25 In another QT R?éj g]%rﬁ)tcﬁ’ i e‘r’rres?rtfwmve%t'on t% eU? ?Bnif rapeutlc

ere |Sn? a
antibodywhick |é°%|‘?5ﬁtﬁ5‘889/d5r°éﬁﬂ 1 BRI e I(?r?a ?' rée%l %\{ggh eof which
binds p-amylofl iR B Pia 8sRHHeClGIfibTRGH DRt ‘P’W?é’ THELRSRR {??@ﬁl
equilibrium contaM RHRSSEIRLRRY t8 ﬁgw&ﬁp fdp gk (SEQ 1D No:44), both

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

40
In another 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 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



30 2-13 (SEQ ID No:44) which is 1000-fold greater than that for peptide 1-12 (SEQ ID No:15),
both determinations being made in the surface plasmon resonance assay described in
Method B of t below In another alternative embodiment of t tion
there is prowdg‘?g @@ﬁerapeutlc antibody which is an antibody or antlge[r]f% ﬁ%@é@%ﬁgnt
and/or derivative thereof which binds p-amyloid peptide 1-40 with equilibrium constant KD
less than 1OnM-5hPRSSBMNeddimrichisciedintd rasr bhirmithet fersealdgIbitRdSFRIP2-13
(SEQ ID No:4Npiidichets deudnssng et matdsnnifesuidaqsapaRieon-E3(SHECE HBSRY: 15), both
determinationstiiigivggperide tarhees ricteptasinarippesonance assay 40described in Method B
of the Examples below. In an embodiment of the present invention there is provided a
therapeutic artilzadiheveiobdsiasraofibedyaeatibgaidincingifrpgmand afdepaaitvative
thereof which dritistsip eyl aidpemideanchnigienenmprireeridie oy ngieigshetebRFII:
DNGMA (SEQHRMNSd} BB FhphlbA YIS (BKA BT NJ-65( S 4aila:R) SRRt
GTVVFAY (Sk iRaNesdhwrithin o umayiiamny iBnxiaRieredignepgiabnopiomdhe
VH3 gene familyagciBRbLaRMwG R4 bIISINGY drebier (RE RHPIDIG A DRI Z (SPENRFS
(SEQ ID1iy0: 506 PR Isdin b4 onS beikd-Hd NP £i HABIR A S B YREYS shain variabie

region orlglnayng,ﬁﬁgémge 'ﬂi?e?i%q SEHERGH ghﬁg;losed in GenPept entry C 1135
(SEC) ID No:24). Throughout this specification, the terms "CDR", "CDRL1", "CDRL2",

"CDRL3", "C " "C 2" "O0ORH3" follow the Kabat nu berln tem as et forth in
15Kabat er alt?ﬁ%%u @bc SE)LIL” ce IaWrﬁ%sr?g nce 3 ?a?' u st"i\? Pé;%?? uffgrefo e the
followmgl eflne accoer u %8 TR TR % @Eﬁ:\ﬁsffgs 3u<ér§b ﬂ

CDRH2 FRYE" 3y 396 P PRSI SRR B B o5 The VHS
gene family aﬁ%f’f‘él?ﬂé’(ﬁ' FHARLASRBURIE s dationr AR cesPEbec S SERIiRFR Uda et at

(Journal of EXYEHEREPVedicine, 186:2151-2102, 1996) and Lefranc Lefranc (The

Immunoglobulin Factsbook. 2001. Academic Press: London). In a particular embodiment, the
human heavy®RAiRGEIRAMRCrRRREIMEAGTH NG Bra%Hn! IRRNioR thersdsJursided EFrtﬁ‘ﬁf‘%ﬁ%“ftﬁiI0W|ng

subset of0/H3THPARY YiHeh teps: aptipsdysor antigen binding fragment and/or derivative thereof
which binds B-amyloid peptide 1-40 with equilibrium constant KD less than 10nM but

does not bind to B-amyloid peptide 2-13 (SEQ ID No:44), both determinations being
made in the surface plasmon resonance assay described in Method B of the
Examples below.
25
In another alternative 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 1-40 with equilibrium constant KD
less than 10nM and has an equilibrium constant KD for binding to B-amyloid peptide
30  2-13 (SEQ ID No:44) which is 1000-fold greater than that for peptide 1-12 (SEQ ID
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-amyloid peptide 1-40 with equilibrium constant KD
less than 10nM and has an equilibrium constant KD for binding to p-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:



VH3-21, VH3-11, VH3-7, VH3-13, VH3-74, VH3-64, VH3-23, VH3-38, VH3-- 53, VH3-66,
VHS-20. VH3-9 & VH3-43 AV gene selected from the following subset of VHS family
members: V 4 & VH3-11 35 The VH3-48 gene or an allele th Eergé ence
in Genbank I(;lr"?{ry Mg/gg is an allele of the VH3-48 gene. M99675 is a Gs an {otdri?% g#tlde
sequence or a genornic piece of DNA including the two exons 40that constitute the human
heavy chain g@ﬁ@WH@M@ ®'RH'23) and encode the variable region amino acid
sequence glv&ﬁ)ﬁl'@ﬂ'_(bslw-ﬁbf DYARTPAHERISEeZhe human acceptor heavy chain
framework is GEMREH FOWMANYYBEE . IDMNeder to construct a complete V-region a framework 4
has to be addeithto aHeimenbkiaeyshebdedalleergoNUBTSINS fivabibefidiiasoekamdequences
include that eaodided by the human JH4 minigene (Kabat): YEDYINGOGIIVIVSS(SEQ ID
No0:23) 50f which the initial four residues fall within the CDR3 region which is replaced by the
incoming CDRIRM:tR¥ QS H8MGY.YUe(SElteid prrgpn appreciates that a germline V
gene and a J gpreZIKUSNREI8(sERgSHequence for the entirety of heavy chain coRa.
However, in taprptbedieriel L8thespgeantionsihe CDR3 sequence is provided by the donor
immunog&pbumhﬁmmmmghmamvyam%@fq@ﬁemmermh@wméésaqwneanigene

such as JF4443ngda SR QLR LARAHAAS ID No:1, SEQ ID No:2 and SEQ
ID No:3 (assembled in a manner so as to mlmlc a matu re, fu Iy rearranged heavy chain

variable reg"’?ﬂr&:ﬁ%ﬂﬂﬁ@é&’e@ﬁ@é}%ﬁ {Pm%%ﬁn%c ”%*Hﬁlf‘r"g‘ H‘e'éﬁﬁl‘_’ﬁn“on such as

that represent%mﬁ. Q)H%l['\ga clmiy algy e tID
CAA511%4 h a a‘?e"i‘”}’k% u?(nces% ro ﬁ”gd’?ﬁﬁmun ffﬁﬁ %?m oy
region frame\%or ﬁoﬂ’m d;%:neq IS he educe amino acid
sequence of ? ﬁ ea li g?’\ qin varla e reglon V8N identical to another amino
acid sequen% with ﬁ%e frameworks in the database: Genpept accession number
840356, and (&3 &nBé&*‘?ﬁ Klein, R., at al., Eur. J. iminunol. 23 (12), 3248-3262 (1993). The

DNA coding f?%%l B%or CAA51134 acceSS|bIe as Genbank Accesion No X72467, is
given as¥ECH 9551 0f, a particular aspect of the invention the human acceptor heavy
chain framewBHEs gt from M99675 and the 411d4 minigene and the human acceptor
light chain 30ffBficiv&% 3§ derived from CAA51135, optionally containing one or more, such
as one to fouPidd& [B&rBéularly one to three, substitutions of amino acid residues based on
the corresponding residues found in the donor VH domain having the sequence: SEQ ID
No:17 ad8l VLderivaid deae fartheasd geletledemSE@JD N dnthedmeairisdireadl dassubstamtially all
of the bindingVfnity eff 4h@ clomo b Bkatyefdal Odadinmeid P& p1iGie 2162, 1998) and Lefranc

& Lefranc (The Immunoglobulin 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
e AV gene selected from the following subset of VH3 family members: VH3-48,
VH3-21 & VH3-11
35 e The VH3-48 gene
or an allele thereof.

The sequence in Genbank entry M99675 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 MS9675.



35 By 'substantially aft of the binding affinity is meant that the therapeutic antibody has at
most a ten-fold reduction in binding affinity compared to the donor antibody. In a more

particular aspect, the human acceptor heavy chain framework derived fr A}‘g%l é %%nd
JH4 has one%sf%??ﬁélrﬁ}ﬁ% acid residue substitutions selected from posit(lizr)?l?s 0%4? Z@ and/or

94 (Kattat numbering). In a more particular aspect of the invention the human acceptor heavy

chain frameworRrésriosaiHeta GOBPBiaGragion drApRYeEA 38 1D RARPAELiHUEE for a
conservative gemdiigienthdeddroaiesMo8sito ARabigdrmsyoduidenoeucroltisfREsldue 24V
93 94 15 or PasitidnReditkieud B 0HYir9dend (Kahatembodiment of the invention there is
provided a th&FPENEEETIYINBSompriSing dP\N9:@Rkin having the sequence set forth in SEC)
ID No:26528 oh@tchrte25tel fouloeaigive s it hindsegBadecien Yatigh is SPleres 382, In
another embadionegng GORdronvihetitomohendbisdgrovided a therapeutic antibody, which antibody
comprises a heavy chain having the sequence set forth in SEO ID No0:34, 36 or 38 and a light
chain having tte septeprecseddortbiare Sthat)al PeidoitOV §@ne and a J gene do not include
coding sequence for the entirety of heavy chain CDR3. However, in the antibodies of
10 the invention, the CDR3 sequence is provided by the donor immunogiobulin.
Accordingly, the combination of a VH gene such as VH3-48, a JH minigene such as
JH4, and a set of heavy chain CDRs, such as SEQ ID No:1, SEQ ID No:2 and SEQ
ID No:3 (assembled in a manner so as to mimic a mature, fully rearranged heavy
chain variable region) is sufficient to define a heavy chain variable region of the
15 invention such as that represented in SEQ ID No:26, 28, 30.

The variable region encoded by Genpept ID CAA51134 has the amino acid
sequence given in SEQ ID No:24.

20  The light chain variable region framework sequence known by the GenPept ID
CAA51134 is the deduced amino acid sequence of a fully rearranged light chain
variable region and is identical to another amino acid sequence with the same
frameworks in the database: Genpept accession number S40356, and is described in
Klein, R., et al., Eur. J. Immunol. 23 (12), 3248-3262 (1993). The DNA coding

25 sequence for CAA51134, accessible as Genbank Accesion No X72467, is given as
SEQ ID No: 25.

In a particular aspect of the invention the human acceptor heavy chain framework is
derived from M99675 and the JH4 minigene and the human acceptor light chain
30 framework is derived from CAA51135, optionally containing one or more, such as
one to four, more particularly one to three, substitutions of amino acid residues based
on the corresponding residues found in the donor V,; 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 3-amyloid peptide.
35
By ‘substantially all of the binding affinity’ is meant that the therapeutic antibody has
at most a ten-fold reduction in binding affinity compared to the donor antibody.

In a more particular aspect the human acceptor heavy chain framework derived from
40 M99675 and JH4 has one to four amino acid residue substitutions selected from
positions 24, 48, 93 and/or 94 (Kabat numbering).



in another embodiment of the invention there is provided a pharmaceutical composition
comprising a therapeutic antibody according to the invention. In a further embodiment of the
invention ther&, 6325)5_9111'9]&7%@ method of treatir_lg a 35human patier_lt affliqt%m&%%yloid
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 laratiboyragisoraiagrestiob haeresien s BUman FEeRIRE BIaYueiABdicament for
the treatmentfeize@osmigivddiepridée ot ed disaeamiriatsdhis fviening 1asEetEF 8mbodiment
of the inventienrisevetieepndtlett thprempss for the manufacture of a therapeutic antibody
according to ffpe invention, which process comprises expressing polynucleoliide encoding the
antibody i a pesitieall. In anotheRresiadiment of the invention there is provided a
polynucleotidgaencoding a therapeutic antibody heavy chain comprising a VH chain having the
sequence sefgfprth in SEQ ID Nog26, 28 or 30.  In another embodiment of the invention there
is provided a polynucieotide encoding a 10therapeutic antibody light chain comprising a V,
domain having the sequence set forth in SEQ ID No:32.  In another embodiment of the
inventio%her((ﬁ)is provided a polynucleotida encoding a therapeutic antibody heavy chain
having the segdlencs set forth in RELY IR No:34, 36 150r 38, In another embodiment of the
invention therg, s provided a polxpuc eotide encoding a therapeutic antibody light chain having
the sequence_get forth in SEQ 1Q ,No:40. 20In a more particular embodiment of the invention
there is proviggd a polynucleotidg encoding a therapeutic antibody heavy chain, which
polynucleotidé comprises the sequence set forth in SEQ ID No:35, 37, 39 or 42. In another
more pa}ﬁcular embodiment of the invention there is provided a oelynucleotide encoding a
therapeutic affibody light chain, which poly/nucleotide comprises the sequence set forth in
SEQ ID No:4iiibr 43, In a particular embodiment the therapeutic antibody which is an antibody
or fragment aR8#HAerivative the?@&f%entially lacks the functions of a) activation of
30complemerBby the classical pathway; and h) mediating antibody-dependent ceflular
cytotoxi@y. I§another embodim¥nt of the invention there is provided an antibody or a
fragment fdereof comprising & Vry domain having the sequence: SEQ ID No:17 and a VL
35domain having the sequence: SEQ ID No: 19. In another embodiment of the invention there
is provided a jpodyrechbotivesenufdbiérigvantiantitrrdysirsexigectathesarebtisgrnéhadhereof
comprising a drhpiteingia Yiavindn theyisg duesep SEEQSHD fhith 117 SECpEHNuRS: &8copdbanttieotide
of SEQ U3 Noalf.dHhain 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 ID

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

composition 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 afflicted with a B-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 éntibody according to the invention in the manufacture of a
40  medicament for the treatment of a B-amyloid peptide-related disease is also
provided.



In another embodiment of the invention there is provided a polynucleotide encoding an
antibody light chain or a fragment thereof comprising a VI, domain having the sequence SEQ
ID No: 19, in Eﬁlf%%ﬂmé?ﬁ polynucleotide of SEQ ID No:20. Detailed DegerhRtian,9hiass
Invention 1. Antibody Structures 11 Intact Antibodies intact antibodies are usually

heteromultimeric glycoproteins comprising at least two heavy and two Iig*ht chains. Aside from
igM, Intact antihetseabrdisient dﬁ%ﬁ@@i&?@dﬁ?&éﬁﬁ%d}&ﬁm 018K 0a, composed

of two identicandiye¢lure RbaibeipRE e AaRyAdsREIRo ) RMRYRO DRI PEXERSHght chain
is linked to a lterpyisssanpsseing mmehp&ngmn@zdbsﬁmﬁntieo%magﬂﬁé% disulfide
linkages between 10the heavy chains of different imrnunoglobulin isotypes varies. Each heavy
and light shaimalsotihasmbairhant afite! irderiod gesre Fapiotided s pbigmdesica eprodng 2
variable domaipditio bawrdyeavehdirecahntesiany rehondatisethightetrin $fs a
variable domagniiEsendmNSPsIaBbresgion at its other end; the constant region of the light
chain is aligned with the first constant region of the heavy chain and the light 15chain variable
domain is aligpeghyit thaovarabiestprmanidhembeayychaied 3heligitahansrebaintizodies
from mosp verighrale fPSGIBSSAR RS AN IERRsHIMe RO tibNRIY ResreaNeddsappeeasd Lambda

based on the R 8l ppQLgnce of the constant region. Depending on the amino acid
sequence of the constant region of their heavy chains, human antibodies can be assigned to
five different qassesied 8nd e Pbr dIgA ﬂm%M-ié%%@&%'Q'ﬁc%%ﬂz&@oﬂdfé@kwﬁ&ié{ided
into SubC'assiagégg&?"aﬁ’%‘%ﬁg L0 A0 A1 B0 QA SPRoERIY B exist with
mouse and ra Ing at fLast g 3% TRe Variable domain of the antibody confers binding
specificit upo?{ e antibody with certain regions displaying particular variability called
complementarity determinin%regions (C,DF%'SR_. Tﬂ%more cogsgrveq ?,Qiior%l é)‘fer'grégd%variable
region are callB@HIREGBIR qu%%fg?j‘)w 1ON 175D I3 8ainS ?fﬁ} E@I av ggdqgg%t
chains each chRIBREUIFARMNERILISIH BRI Ry DG HIE BIIRRICPIRE! ﬁ'snig e c% cé’am’ are held
together in dose proximity by the FR regions and with the CDRs from the other chain
contributéto thesieraaaRalanerasErnbAl IR YRRIGR NRIBGRIRNRV TR ABNGRARERIGfons are
not directly invasisedinmatieersnelitig BTheGoRANIEAN 1/ HiRd AANGLHaRE. AT §ERiEEs effector
functions suctsegupasticpidann imIERiIT Mp:depehdaft dell-mediated cytotoxicity
(ADCC),,phagocylosis via binding to Fey receptor, half-life/clearance rate via neonatal Fc
receptor (FCRm) amtheomgie peetitutie periddimenttot thédityeniip tHeeBi dsddpvsGaent of the
complenment cpsigadtsectide énundinglg Bi2repastiaantiegiyright keainevetidtitp tynucthriite
complement 3abypie ctassiealprthseaionn to SEcHintiantioody-dependent cellular
oytotoxicity. The 1gG4 constant region lacks the ability to activate complement by the classical
pathway and mesipiesaribasharepenranscpbutar ayitaloxieticioklpmaakiydyotizodiest
essentially lackighihrse-plfeoterdbinctansamaydre tesmactisrernvigeantiadies, 40 11 1
Human agifibogdics, sivenas) anibasiesipanbs g uspddtiad winbedycigpeibotiskinsmn to
those of skill ir&)ﬂg%gigt})ﬂuman antibodies can be made by the hybridorna method using
human myelorna or mouse-human heteronnyeloma cells has see Kozbor J.Immunol 133,

In another embodiment of the invention there is provided an antibody or a fragment
thereof comprising a V; 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 ID No:17, in particular the polynucleotide of SEQ 1D No:18.

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



3001. (1984) and Brodeur, Monoclonal Antibody Production Techniques and Applications,
pp51-63 (Marcel Dekker Inc, 1987). Alternative methods include the use of phage libraries or
transgenic ml%% pﬁ%glch utilize human V region repertories (see Winief 4)0s
Annu.Rev.Immuno f 456, Green LA. (1999), 5J.Imrnunol.methods 231, 11-23). Several
strains of transgenic mice are now avaiiable wherein their mouse imrnunoglobuiin ioci has
been replaced Wlth human |mmurtoglobuI|n gene segments (see Tomizuka K, (2000) PNAS
97,722-727; Fidita : ¢ NEfBeAnol. 1014,845-851, Mendez NU, 1997, Nature
Genetics, 15, Mn challenge such mice are capable of producing a
repertoire of humanaghipGdmtidsom which antibodies of interest can be selected. Of particular
note is the TrimeiaERtBYSISE: (S aSUBIE RdR@iL(AE R copratedie gynGBEid auidB1 jwohere
human lymphegyigsagatenrr@riag inksmehnigd, mige: dhebSeisciadneisnpitanyteidntibody
System (SLAM ss5RaRe8ELFAinRAS £31998) B g 83 68¢k3)indnecal niginar) ¢psinsher
species) lymphogyies asieieetive b peidRioughisamassivaipaelesin vitke artbrsy
generation pr%sﬁw%ﬂﬁ%w%hv R0 SshiHER HHBIONROARSIAREGR Peadegkre and
the Xen S0 R AR AIBSBRLYARRYBEC eifeavaiiahlrdipmMaggHiotek Inc
using the g (5100l rﬂxrsﬁ’l Ro6rdRay Lerhagloek sARDet sRd dadyoduce
human antibodics ni%? %ersz Mgter s in B%s%%oﬁﬁ&h?é%&{lﬁé"é)) and
Griffiths AD at a/ % § §v§ ";qu rding, og g Eﬁ Qh%’a% R)(adt?fv
domain genes af '3 g“ﬁ frafne’ |n or mmoFt% a1t o telnagggh
filamentous bd2%di8h F‘Qﬂ%'gﬁgﬂnﬁg WA r 'Ir(ﬁ a:ﬁaséa e% e a%elper
phage) abfunéfidRaPa d’ﬂg‘ﬁﬁ mAlAre Y th gAY &?H’ £ e 3% aénelec ions
based on the flARERBHEF SFGPEPRAEF RN ARINGHSPrRIS FPRPES E %%gsfﬂréege(s ehe erggodlng
the antibody eXRRSiGA 6%%%@&‘1‘%@?!?@%%’@@%&9"5};@% ﬁﬁﬂh’g"(‘fﬁr? % Bkelect
antigen speciflegipibBaresdiemPTiia FeNP acld $RSNPREHPAH B CBRERL RGN RIS
afflicted with actiiesseopmRBIRISIegCser IscrpeiuRt e fEiTRIEVRARSH 9AMARuISE el Ruman
donors ($6e MentkégNivlef Bis. In2zBBaesgther sohdivinaskirtosyrtesaasuisfah b deyds
desired comprisithtp @4 e85 aivhaah iA8. nSersisairpriante guisbvite PRiFRab Ry a&lived
fragment into &astly@alisgGerprEssianake o ofihisiangibhdydesierd Rodisseraetfins and
establishing staile ®xpratsiagviei|dines rEberedmpiguiegpatiiuley vadabiiiioali@darks;
Bioltechnol 10c6#1é®3r(ha82)stanmining Adised CoORsprve himdiognséfitypatiensinfthe affinity
of the pripsary Juamaa ragidacsly éalisapravieddy semmetER)y Tephaciagdherhhmadiinthein V
regions with nabsalatgHEtRgIVaERIN scnHsEtocting eshiizetbasistoirGDRsed binGiRp
affinities. Varignis,ef thisierb R & seebras clesitppsimp byting FRregions alsbvavaitable see
WO 93/06213 B8 alsA MeaiaaiQuwss MHEIHOEAS (Refordatdath tR28AtGHAMdidgaitshimeric
and Humanisegd Apfibadies Thadss AljRIRCSRMRIHERD Aribadiesndihaiikeatment of human
diseasesgr AISQIfBEy EfeUEn bIDEABIvid.E SRRISHEARENRISTRR & patiliatn i
Immurrogenicily Gy el HeRrUEARraiRtbad m§ e RUIRIBS SrdegTmUne
system of the atle a cf?%% € ecen%te Cargg agmgnaplf an mount a
neutralising resg neme t d él%nE eveo n/ga rggrg %gg P, @%%%tp‘%@) various
techniques ha%/:estche(? h ﬁ rf:)an Igfgé const narreséloon VW&@S&R?%S ggt%@@m%%perally
involve redUCI @ thee c?asmBqSI It(nway or trc]> mediate antibody-dependent cellular cytotoxicity. The

IgG4 constant region lacks the ability to activate complement by the classical

pathway and mediates antibody-dependent cellular cytotoxicity only weakly.

Antibodies essentially lacking 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 to 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,




10human amino acid sequences in the intact therapeutic antibody whilst retaining the relative
ease in obtaining non-human antibodies from an immunised animal e.g. mouse, rat or rabbit.
Broadly two awarmgngﬁ;}ave been used to achieve this. The first are chippa&ris RRHBRJIES.
which generally comprise a non-human (e.g. rodent such as mouse) variable domain fused to
a human constant re%on Because the antlgen binding site of an amlb%dlféls localised within

the variable raftn&' #54)anA-Biare Y eRA P Rl ARLORILTEaMG SR ARS UAYRR: Metigen but
acquires the éfetieatiqom arsm L3 Mrsasl heé(‘ﬂfstb?WPegﬁmraﬁﬁvﬁfBem@P@f@F@%I@% perform
effector functisescspbroaditiatesipeiirsagralCnica eHtoAnhisbdilEa PHRAICARSdduced using
recombinant BiNgteniesees VIINEX €ndéaigAr evowmesqe! §48B10) RrodiddidiédAnd
sequenced usihgnoomleriords 2FbcEdaBes (e,g by using oligonucleotide probes that are
capable of binding specifically to genes encoding the H and L chain variable regions of the
antibody of theevarariGinscoftriisdené Sice dr®ri@al8ilabld XBedeisdhidiechaugsra). Hybridoma
cells serve asrantypigdtsoidneei absuebnDépiceinsihiaatasedmithenBiibbisrpdaceddptoeetspression
vectors whichs¥gthardransieten mpohasbeelis suahirsOVCoIBoE DG aallBjdRidMaells,
PerC6 cgils of4nyvelesiameisdhriydeonn! vihpendsadatedis.ede1sepogiehulinigyetein to obtain
synthesis of the,asHiadin ThesRhA4padidsr progliting RyepeRshitéing. s cadiraiseaumnce for

human L and j3ichalis dalethe fREFESREATIE g sBumMan (e.g. rnurine) H and L constant
regions see e.g. Morrison; PNAS 81, 6851 (1984). Thus another embodlment of the invention

30there is o j @f oliGa méixrﬁgvawmegeaewrr A DR e ence.

SEC) IO gh?% ﬁ% %{7 jéas%e s s gtéusm tch% human
constant regi 'B Sc%'éﬁ%'? olves the
generation ofim o |es w er Lhrggn coar}gee antl ody is
reduced by hg a | |n evgrla 78 °r° V\Pe? ues §qlsa 8 F?1ave gained
popularity. THE"AYEi8 ?33"&88385‘6’ f)?? EﬂQ %’°§8 L(')re close jg&pe antibody's
N-terminus wigFMRIaGAMIgng AL ABY At tfﬂ 5%%?8[8 ey (.58%8 O IR dmework
regions,2BntidéRISMYIA @)s&@ﬁﬁﬂ?@ﬁﬁBpé?ﬂ?rS’dﬂﬁ‘@"ﬁ%?r{f?’HMHBH%?}(MQ ¥859dP8phy and by
the 40 chemi®4"eRefacIRTidEEYBIPA% CDR surface. These features are in turn determined by
the conformation of the individual ODRs, by the relative disposition of the CDRs, and by the
nature and diSpestidiarEMiRshIdiopheARd oL fRBTatS AumBRaMG e TERdaamas
decrease in iheraegesiMsretereNaiHiedd P &b P8R IH SOt Res bt &t AbrHdhan (e.g
murine) 2ntib&HBS (I'HSRT-3RGIH o hesPiinD ta BisitisohaidueraRiPAdinYeORamRIT SRIESAGH
framework") atwhedinstante egicritb¢seadpnesainet (098E)PNtiIreBRE2 BRIt Verhoeyen
M eta! (1988)u3cieritgpdRR05uth3¢-118 36). f endxlispla@iRugnaliyrwtp resaichohg helpeesult in the
complete retegiiige afsgotiginabintiogyrogesitscarttesisfiresoieht pfiagaddtiatesome
framework resglvemned taeddaniohaniigidyanpegdaideoptesanieddisandtimesaafensdiio as
‘backmutgtiongndribedhgnryisasoaoierulenty sigsillsaptaisiigenepnaiegiafiayty is to be
recovered (sagdMgRNcEeba 1669893 H epiiRfen LR dHRR3-dbtibsBeSrorviiniandd ARER Neture 351,
501- 502). In fhisGa8e I ¥aiRgiRntishe winstbevarepintse dHarerIbodastagd(typically
60% or greatgh) Q. e RARRERALAPRL ARHRREN MR FhRTsE i & 10tk aBase in order
to provide thebumansEamewmorkihie MRS IRGHAR Siman ddBraaR MBS fither from
human ognsessis;Ph 1B AULEl) a0 AR HIRE WHSKS RAGRRAU AL S Trom the

donor an“boq%a%m%%&w % Jalems}.é AGRLY LR AP BERFR TSI CDR
conformatlon% QBFQHH Qg heanue y maybe used to help identify such
siructuraily |mportantr s see 15 W099148523. Alternatively, humanisation maybe

achieved bY aRqgE% Ofetv “nnqauraﬁta“ g&' SBRNSIARD YD ATRBANADHANe
mmunta%obl?{ qéJ aﬁ]:‘\r{x Wﬁ%:ga d6| tﬁ;f &ug‘r%c%ﬁm q,gns of

exposed resi ue;s argb s uen Kj ShEy a ng: ? ?hef)r most 1

f iti
cracopos SRS M S i BT s
235; 959973)9f'liﬁ'§r Gt ﬁ%@?ﬁalg%oPgdm Brmtth [ is zﬁn%aggg%é A 189@9 uman Ey by

6213. See also Waterhouse; Nucl.Acids
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produces antibodies that are close to human germline in sequence (A.lfertito-M 35Advancing
Protein Therapeutics January 2007, San Diego,California). It will be apparent to those skilled
in the art that{lage,defmisperived” is intended to define not only the sourcegptheseN6660k4
being the physical origin for the material but also to define material which is structually
identical to the material but which does 40not originate from the reference source. Thus
"residues found in the donor antlbody need not necessarlly have been purified from the donor
antibody. It isaek g > amino acid substitutions are regarded as
being "conserVagivée. %Wﬁ% %Id‘é;’@?é‘ 6W|B‘§!Pﬁ1¥b@?d[ﬁ%"ﬂ%(§8&%’?’€8ﬁiﬁ‘?@ﬁe§l% chain
properties andiseigetrGanies withihttg sapveibesiablistsas RIPRIPEaRERARAIIR) au of the binding
affinity of the tmerapmaetisihneinediabf thenirrrastrshadrainistiaiae af dkecriberydhabsimgstitutions,
see the followimgaresgstenT altke bBiBibparifisegittie soR-bispatifitaet/IYBEYYigSrPANtibody
derivative haéelfjdvitdingns peefficiieisdoesporssst tvasidiifororteypleppasidid ®oaforms part of
the invention, vititibitiels (eéerenloivy) sarchuateitboidies asykbernrdavalopesQVErdbiitimasdiio the
recombinant prediweiie thesclfbispeeitincydizodie tislbasatlicngttie coxositisi o rafntwo
immunogpbufitndchaind acliaisgpaiicswhereiibetiverdpalitainstibade wifferensibimglihg
specificities seaMilsigii eiahhlahg 8 FORARA-SAB RS FhnVUIIHABRRSantEIauecker et ai
EMBO, 10, 199453658 53655 iBesw4af &dhesRadass RarosEBental 1d anmklahringma
potential mixiyjg gl e ALLREEBBUBS irRiFLdHERsH pEsRERLIE 3 Phuieh R0l @Berkas the
15desired binging SPRGHICIX AR GIRAIVR FRPRRIIRK RS dhSEgIheacdakianiomains
with the flesirgggindiie %ﬁ@%ﬁﬁﬁaﬁﬁ.&%\% (ERaIB.EANHANhESHMbRATRSINGL2L least part of
the hinge regic %&é%@] lg Uikl éﬁfiﬁ{ %t Iﬁe%\fiéh%&%q&ﬁgéqnec&@&wng the
site ”ecessar cha'R coaﬂﬁrei? Adeashusab g %%rﬂ'é‘t?é&ﬂ@d'”g

these fusions anﬁ de5| as de r(ehlnserteg '%8 e %r g&g \éectors and
are then cotrans?ec?ecfln 0a Rf Egt Sm{nsmcj 'St 0SS q? §rt the coding
H’5| 26 err

sequences for' W8 r(?F%rf“f one e EXSioh veeto oIdles %{ roach
the bispédific ﬁﬂlﬁm%s@amggd'sé?gacpﬂv.ﬁ%lﬂ%) i ST rEsi d?n y DecHic %‘2\‘; e arm and
a HL chain paffopreiahye-CeraRdRinding Bselirl i’)}?r??ﬁ'g ?H‘é? 704690.
See also SurdgHaAE R MABTRIPH R IBE 211901 B:91 58, %eﬁﬁ% d?%é? Eius
proteins to thé¥heliReapaden yRAdoere ael§ ‘{ﬁ’e‘i)?és"et%@é%ﬁﬂﬁ’écﬁlﬁfoﬂ‘ QH%aﬂﬂ-?F(BBB)
Where it is deisShietetotie RN Erpiaatn sty SPmsesinVeREeH dishmisd0enAGhiistied the invention
across tRé BERsaftusustraschiee30 PR velbeelDreto RAUGE eallshceyeiGarr dalv &gt Where
needed. In ordet etheptapreguirsichmynasinkulindredritole Feirin SYathesisRlihe BBIBoYsseses
some specificTiezBpedrsawrechagiind porsdstitpinaritie tasinaiseatieoationgusmesd- &ned brain.
Studies have indioafectithatserpercimpooitisikddgs olirmitse & Budfly ¢oRséxal '88IIB8YLBrain
Res. 420:32-38), inan&iar) P (e g3 danar] 19B4et Hiud 8ithel. BebodsoeitnP9e-Betiand insulin
like grovat fagters id padidkiseenReretitigeidtdy ¢29863ing a Vi domain having the sequence:

| SEQ ID No:17 and a V, domain having the sequence: SEQ ID No: 19 fused to a

human constant region (which maybe of a IgG isotype e.g. IgG1) .

The second approach involves the generation of humanised antibodies wherein the
35  non-human content of the antibody is reduced by humanizing the variable regions.
Two techniques for humanisation have gained popularity. 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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Endocrine Rev.7:314-330 and Duffy KR et al (1986) Metabolism 37:136-140) traverse the
BBB via receptor-mediated transcytosis. Receptors for these molecules thus provide a
potential megns for-therapeutic antibodies of the invention to access the Rrgippisingssrgcalled
"vectored" anti odles see Pardridge WM (1999) Advanced Drug Delivery Review
36:209-321). For example, an antibody to transferrin receptor has been shown tto be

dynamically ﬁﬁ'ﬁéb@’ﬂww& fiRctsRins WO h DY S8 SR0IORF S8 1385 15! Blnas
88:4771-4776 %) Keiden3RNPRR- AP 1YY ediqeyRieM 5525 {1985 Acietris2dRe Bote i)
approach is tdop@gnceRRIssindlreantimauyerpsspdeiie feppriafeaeiraYgsbed supra
wherein a firsirtispecifieitesanditas deeusntly surdritiatseciadiamaveardesidvrsfdbet receptor
located &t thed®BR:etigody seednd Eppresimitycd (romettrgrerefarmefiaipstianipuriatiopepior. 1.4
Antibody Frammeintshisee rtaile i lifatinifeats aftiheninirdingoafiihitris i pedvivvaresdsgpeutic
antibody whicluddn <an antigrg) Paigs fragdne10, R&; ICh,dd referi(d 98 &) Na¢ufaridtioh@l antigen
binding fragreesys iafthnaatandioemhvmaytise shandigtiehyraesit smtibocidwsotiyns Fab, Fd,
Fab', F(ab')2¢pieaigBods 2o grenis abtine asiihodiasddascabdapprabEragswesiasking the
- constantyegipiidasde o kit fRastRihGRENIEMERNEIRY RS, ClassisrtaaiibvayhRinto mediate
antibody-depaadent g liias exiRixisiuhERdisenalSHERRAGag Memin aredotskiced by the
proteolytic diggstiopobiy %&@W@Q&H%Mﬁ& BERAILHIRSIRE dseqifaeexasnale. WO
94(29348) bfg gy Degrhsed dreely damdesombinenibsaastesmsddasiasllsy &or the
production of,ScEy, S¢ rﬁgrg L8l 488 SRR AR AR and phodn A FilpR e antihody

fragme E cex using a variety of engineering techniques as described below. Ey
fragments appear to have lower mteractlon energy of their two chains than Fab fragments. To

stablise the association of the VH.and V they haveb een link WI peptides (Bird
eta!, (1988) 2\5& i 2?' oplus%nea \9:1% §a§§°qoe§ 5}%@? qﬁg bridges

(Glockshubef @fﬁt'cﬂggﬁy%ﬁﬁéwgwﬁ Rymzg %ﬂl@gﬂ’i%@?%w’ o m Bitations (zhu
at al (1997), PrIPYATERle oinss Fayegied tial Mkl eiginse ‘Fé%‘ifc?gd HS&ASds well
known @PthodaiRIda HHTRe apd e 'Wiﬁ'ﬂ?ﬁﬁdéﬁsaﬁ astindirdeR HSRRRATSHMRARYES
Enzymoi, 2, 9RO ArRieranstoleret anal oympriiakdlerant irrAUes, (1o PRttnde Ay Siely be
produced in KEREEHMPLENEIRIRGE L BI-498IPA SRS RYe Ty Sl Sk MelBiR! ﬂ%ﬁlc ceiis,
350ne disad9&dtdderefcseitisipotridlnénedenetty Himeqsemicivt Chman preiidesin
increased aviditpaheexppesyvaiiduesiindia §aameweHeiegnosthall LR fRrengR’ Y8U6lercome
these pPSblefsriddiudanbivaighodBeFBizaursduietsin frogiFty easriaipwiglalsadiitional C
terminal cysteimiedeyachessilstity capiHem ¢ R datins i qd sg8lvenmavds 58ffitep6ie oB3Weind
McCartney ethal (ib096 & atileineGing "i@yisio *3d 4) conunyaspomane sysesitéssp abifidditherization
of ScFv contaEngt an(1egadired dadesorinBEgysigiodaicRidueasseyKipriyadiokhet a/ (1995) Coil.
Biophys 26, bB4r#04di00jtermasieiynddmyisaiedestonend-tefagnpmdsmess Oyishortening the
peptide jinkepio-baineas hehishkatasisnas-tadieras inkenirs banasd ohiganeiaiiyAs (1994
90, 6444-6448, Ramaind herliokee Sibibring reauEsseihih mvtiimgysKiuipodies”, see
Kont ot 1950 Riple i 2o 5 e omors Csebadice e o o o
(1999) FEES| ik AR And®4rHRs: oQW&M@Q&%Q'U@%%&%\f%@@&U%@%@ aizo be
achieved by %&%E&Juﬁlmm&w@%%ﬂé%%mmmﬁ% TR%J&HB@{N’IHQH%Q@ (see Pack
et el (1982) ElQGRIISHY. i %&gp@@@ﬁm@a@p@m 5 Cligihah (1996), Cancer Res,
58,3055-3081). ScFv-Sc-Fv tandems ((ScFV)2) may also be produced by linking two ScFiv
units by a th| tide, I|nk L S specific
diabodies caPI e?groq? feec r[f’?& H%{)E\%%e%gﬁgg %gf égéf &%%év%ééqnﬁ%%%g& psion

a

products con%Sf o%%? fg]e dna?erug{ Woﬁ iS s?ruc 3 )y J;% ‘}%%Lén 5y éQeSYabl|lty

10domajn of an flyanov a
zi) es foun |n he

rigl ere don
sl B

ra or byt M ?orono{lon oPsYngIe chain dlabodles
(ScDb) wherein two hybrid ScF nts are connected thro eptide I|nk r see
Kontermann gfé"’ﬁb’%?@lﬁ?%ﬁ 'ﬁ\%@tﬁ%geﬁﬁ@ 360 S, i et}%n%?gn{?ﬁs e§| c

being "consérvative". Amino acids are divided into groups based on common si
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bispecific molecules have been created by the fusion of bispecific single chain diabodies (see
Alt eta!, (1999) FEBS Lett 454, 90-94, Smaller tetravalent bispecific 20molecules can also be
formed by the,dimygtiggtion of either ScEv-ScFy tandems with a iinker copgiipf@/0s2928
helix4pop-helix motif (DiBi miniantibodies, see Muller et al (1998) FEES Lett 432, 45-49) or a
single chain molecule comprising four antlbody variable domal s (V rsdjbstanu

orientation p@%%ﬂ@ﬂﬁémééﬁﬁlnﬁ@ﬂﬁt‘ﬁ' R R ARSI SRN IPriyanov e%a? I 1999)
'1.,101.Siol. 208 bipdimpsifgpetine %%’}9?Fﬁ@?ﬁ'@éﬁ’tfs"?%ﬂ‘@@ta’eat%ﬁeéﬁr%ﬁ%ﬁ?cal coupling
of Fab fragmentsaovaiyehaubstiaiinesizaadretioHouwiNg IEeRIME zippers (see Shalaby at at, (1992)
J.Exp.Med. 175, 217-225 and Kostelny eta! (13a8b¥ 3 Immunol. 148, 1547-1553).-Also
available are $atdatedinVH and V,. domains, see Uenbe®ss16; US 6 291,1'%6; use, 172,197. 30
15 Heterocgnifi@aagghabitbodies Heteroconjagate amtbaldied.Beilderivatives which also tOrili
an embodimepiLebthgdpseseat invention. Heterocoyyugmtehantibodies are composed jof two
covalently jgipgg;antibodies formed using any coa¥grgent cross-linking methods. See US
4,676,980. 35 1R Other Modifications. The interagdionyRefyers, g Pc region of an antibody
and various [Ec ra gé)(ﬁ)gﬁ“—& ’ﬁé IS .Qglievedto m %Waseothe effector functions of the antibody

which inciuqereéf'n epen ent ce Iular CytOt(PXICI'[y (ADCC) fixation of complement,
-C region

40phaaocytes

of antibodies6 { ion-may-be-carried-outo ‘ esired effectorproperty.
In partlcﬂar human constant regions which essentlally lack the functions of a) activation of
complement@ﬁtﬁ@%ﬁg«%@% and h) medlatl ant bocﬁ%/ g N {ent eII east
cytotoxicity inflpigeegits RtiRegy iR AN R?’nd‘t%at & 5\’ 5 ANC

H (]s constant
fo

regions contﬂﬁ?@%&ﬁ@'?‘?ﬁﬁ%ﬂﬂﬁé'% ?‘é)?&ﬁt éf‘mﬁt’éf’ﬂﬂ% V588 4‘92%'8 236,
237, 297, 318ntbedigsdsr apriadssel JfE’PiGBeHMQE (OP0B8IAIERP IR Ib 240
(W09317205pisneciinamibodierisgssedamroree srrssien estyaBTnuregiohwitHiI8 28 domain
of the heavy chaimminstereredhtongibthainsurarsediffgrent bintrasapstiviiphace MEpEAtely
been describedbNetloe815AATHGIH(FIPRI WoPRN&H29 sadiralnsipkrngt ahEMEB& et8re reduce
antibody-depeagerasesioas dutotoxeciltiia REE)v(Beaocareet flHNadikeNDEs 2382eHBE-564;
Lund at al. J. dmorenei tek0@fterdAirariliobdy 28626k apppicetad PO ABIG091Y 882 HOSB®040;
Burton arsd WieefreBdindimgripseifickPIAn aketn8tve\dproeatietrab|ved flonng tivtogyikd9s, 86;
319-324; Hezgsphigs alth Ind/dedirkQBindiiaf 2decifidiiésl toi2heP phkinrtoesiaomegioeports have
also describeghinpatigmertzef same ok these regrid UeH2ranacHingonsnatiatirdeceriolement
dependent cygiexicity e RigbMeraan b skOAceseap) Rk Kgelldnaimumatng pR3eA0A:16-26;
Hezareh et al,JoYifah200fe f48MA; BREOIndZARSIhResiRIRS, 238 rBesRd thaveckaerefore
both beeyy 150 taiaddg .ﬂl@@tbsraéwésg%r@veaoa AFRBMNAIB0 e Add #6353,
Batholomew gl I elgdh 1906, 080 dd 5,1 WQSRBSAS L EREb DR o o
complement Fé ans in (}’ Ssdlal %l@y&%ﬁ %BRQ‘B&%%RQH’Q&EHM“@@%QQ&F&N
regions may be er e non gtlg ant odies, 2 ggﬁ}? ybc&;gaﬁ %ﬂ salvage JefeRptor

binding epito e |n o’the an osgn:cre se erum {39071 There are five
currently reco Pr?b;nt’é 'é‘g fete jp )i ita E}Q qu(yr a and
neonataFf:cR (gl%?s %ta e@ 62) |0I&thern éj é% Eg@ demonstrated that a

common set of 1961 residues is involved in bi d|n II C
Delivery of therapeutic proteins to the rai Eee¥| hampered by the presence of

the blood brain barrier (BBB). Where it is desnred 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 blood, 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 a/
35  (1989) Brain Res. 420:32-38), transferin (see Fishman JB et al (1987) J.Neurosci
18:299-304) and insulin like growth factors 1 and 2 (see Pardridge WM (1986)
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while FctRIlI and Fc-yRill utilize distinct sites outside of this common set. One group of IgG1
residues reduced binding to ail FcyRs when altered to alanine: Pro-238, Asp-265, Asp-270,
As0-297 and Repsgadfil,are in the igG C1-12 domain and clustered negdhg HiRERIRMNG
CH1 and 01-12. While Fc-yRt utilizes only the common set of 30igG1 re5|dues for binding.
FoyR11 and EcyRill interact with distinct residues in addlt tot e co&r? Alteratlon of

some residueSRRAIBERBIGHG BN PR ET eE (hiRR |u 293 Some
variants shoW@i’%ﬁFB@@(?BME|W§%B‘?fd§)?ﬂ|6§e¢89ﬁﬂﬂymfﬂsd|(§2ﬁ?ﬁpé‘?f§é? 5’? HEDther
receptor (e.g.IBEPPYIIRIA RASAYPEMIARTITAGURS RRSHES 2YbPHRRh ' e HeD AN RESERaffected).
Other variant$sexnivied smpiaipsd siplarag @niikgdEs GerfadidoqiMéetT®on in binding to
the other fecejsteaneed DSer DHigaiaRavin G\ ZEcRBMAY tooFeysvplananraeiiResy Winding to
FcyRIl). For Reififtariniecoptor bashagng®wvideibadyhaiicdinimmnspoarthinie figba@tions at -
Ser-298, Glu388rahyhiays&3rridEnd Moghah (ADFBRNASRPHGT lsdT@haarstFtisere MM ehaid in
protecting Igt31pudieseiesdrpsn; sizsysadatiohuamh¢nieatitiappogcbasUmpighai Bfe and the
transcytosis asspaafissesdgee clsprgiirisiindh($99 /s dustrbelifesplH whOrER afidiGhetie
eta/rO00) (ANNpEENGID 1B WivedrdeB ar 9-9xBhd SpBeaidit Jodaresidlranspetersaipest toctteract
directly with hEaBe~ER a KKIIeSE@ %R tovrirds dhd-tysR&Snih a2 oA keskblorAsn434 and

His435. The therapeutic antibody of the invention may incorporate any of the above constant

region modlflca,ymgmg,m1 PAltirias embodiment, the therapeutic antibody essentially lacks the
functions of &) '9f o‘ﬁﬂgﬁ %ﬁmrm&m&\qmé'ﬁadrm\ﬁ’%r%%m MgEkALRhich
antibody;glepen ggﬁ 1) B THOLBAL IR E RNARIERHTHES: BIRSRG!

est

ti f th
resiue chandgd1e a‘ﬁ"f E&E‘” mo@% et {%m e ?EEQ E&éj"fﬁgﬁo’%@s such as
e

ADCC and/or c% com nt yrther

l
aspect of the \gﬁ‘ﬂgg ?‘? ?/oé}? t?'ﬁaoﬁ éC' g LF‘ q.n eo‘r:]lag acaotype
human | VA 8 PRI ? ﬂﬁ fitl ﬁ{gﬁg OX' onrsa @%" 35A) and
237 (e. Qszé%*ﬁiﬂﬁ%%ﬁ ‘éﬁ%ﬁ’éﬂmﬁ £ 8 &digfééfﬂaﬁf "gqfﬁ R Komef t

derivatives ofARRAIRHIAFEA WLl 8@%&8%?%%%8%9%@88&%?1’% 8Wt|on
Glycosylation"8FARApBHK S %ﬁs&f a3t FRISHTRINA PRRAMEIRRERETE ISR EILIE18(vh to have a
profound effed®& §ﬁ'ﬁﬂé‘€i§?ﬂ¥n6§%ﬂzﬁaﬁ'ﬁléﬁ1’&mﬂ ARIBRSY HERIRRISATIY L6 PrPYLRibLding
described ab@narsdeofcineingsipie HYe e e IssejerIRf At unol. 32, 1311-1318.
Glycosyfdtion variants of the therapeutic antibodies of the present invention wherein one or
more carbohyfir &egmesitstpngesd tebin\wuibwkninderadiste ekl idbficy afsomteapiaked.
introduction ofragnesardigistebisettine sroastianayithe-Y: dne yitenaiotiftbeydiee dgamential site
for enzymaticlidbealtteithpapindesf(Badbarrdiy(d 688 Suirete 84t d2%dgGhdvefonebd, RS0
manipulate thgsgbsresytatpriiebianidebiiambs. (Bidekstiubia 2901 pBidBlrehstisrd(®B888-8876
the termipal sialyatias7ybadFhioRnl g&eimiblanoadiiasiatwbd 90Ty cRete tifoLgh7a préeess of

- regalactosylatigpansleeresialy Riprdreg fiatrtbods galbkioay tiamstenaaranties adpha, 2,3
slalyttransferagg. Wipieasing theotgmpinaksisbptaniaReleycenis sl ease- sikhmdalf-life of
the immunoglghuin. A B1RGEE i RELMMGRLIMIE) 19934 alySePiokaiNse redytiieally produced in
hature as a ”‘&é@i&ﬁmm%@t@m&%&ﬁméwfﬁd?en%é;waﬂme@@rﬁehuﬂw.@eéltsodIes are

producediin egkanyolic, RRiticWaslEMameAlaB afizy AMAEBRREMEHS dave-bern

developed to megg‘a&w ofinag GgaloNTS: GiEIRLDRANRE, (RQ0AMSER, 371,
Seam et al, Sig &é&gﬂns%mevmsa@ﬁr PUAZOR.SHI50FE o208 PV et
(2002) Crem 52 0419? ?5%44%90%@ n@gyammm JEEp 24 b mvnon

concerns a plg %@%@}giﬁ& f tm?éq& IS8 8., dgC1) as
descrlbe hereln ane us sjte-speci la%melgz;} &F & %?r%h&ognem%% E ngﬁﬁ§|SUCh as
two ora S'ngleéj e re&d& (S SRISHANROGIER1095) Cell. 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,

6444-6448. Reducing the linker still further can result in ScFV trimers ("triabodies”,
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Derivatives according to the invention also include therapeutic antibodies of the invention
coupled to a non-proteinaeous polymer such as polyethylene glycol (PEG), polypropylene

glycol or polygxyadsy}gae, Conjugation of proteins to PEG is an estabiishgg-fgshhigeiof
increasing half-life of proteins, as well as reducing anflgen|C|ty and immunogenicity of

proteins. The use of PEGylation with dlfferenagn é 5 ights an ty %s éllnear orL
branched) haS#eERHY é@i‘i e VAR Ry | ?g gg ame\:_sa SGMENts, see
Koumenis I.L. (éﬁ'le‘?t@’d@)%‘?%fg%ﬁné@%t@ﬁ@é%&gﬁ‘s}ﬂﬁg?ﬂ&I%{V ﬁ%gériﬁ{]éﬂ? 3%%|§rlses
an antigen-birfding'semashievedriy RRRSHE SSIRRMBD PR BrYRRS FRA RIS U activation of
complement Byninerdizegirsalpramael ctHd 189 M Binshrsfbody/ Fe b dAe cellular
cytotoxicity; (Suuhikasiast éeerByralit 5198)s 0TIt 080)2, PFREMRGIBN Methods
Antibodies of thedpméﬁclﬁ\()énti@bnalﬁawgef@ﬂmmlinkiﬂﬁth'!,‘g§ﬁﬁyGf&ﬁrﬁ%ﬁ@%@u@ﬁ%@@oats
(see Pollock atrik(18eRuditmenah@RRithioue 3341 4376 3PR % NidkeaeificgiabRitinsandR)
(2000) Genet, froaubkeiisrayi tb8 hamioea(seeaoliatioradidvh rnyleropkinfegicaeDdrals PM,
(2000) Curr.Oginigifjofeshisrhaiil i S0htivtaly KoafeG08) albNaliMedioahs¥1-606, Baez
J at al, BloPhaigm4#05ihddebEntidodyi@ge Kipdiaabi 208Q) $daninivin CBiol 7485832590
Antibodies mayaisg bespEndupreifycriemisalsypihesisnddobevws inmmdbotiesof the invention
are typically pepgusask wsidtserormbiaHtoie hldissiRgiasonmeg\ el dnewnstethagenskilled
in the art. A pelyg A%ﬁ%%ﬁ@ﬂwgmﬁm@eﬂm isplateskrnedpsriiechisteoanamiigabie
vector such aga.g e%ﬂwt@@é REARAGIEHRTRQY BB SHIRMIMG. MRtk eng yseful
expressign SV%%mT? b%awma&a%éxg% S5, 30Uk L iglouiess
particularty whgis 42 gy g% HR.SE égraaeae.:g@%gmem WRIGIGoSGElA
anthOdy IS rea IlyClSP ate aaf{:)gﬁ? “Lure I&%I&%@oq\ge 5) H%?y ?egavalent
?rg%c;glézlssgd rom50| reate % mcfy |orpo€t‘% 5 Lé?n Q%Q%eral such
vectors furtheld\ﬁ%?ﬂﬁg %?%? %’E} %rl Lec§ rep) %faé e{nava m 1( ! %{"Pes an
enhancef& C‘éleﬁrt”ﬁﬂ &P BR fF%‘?%B i T&% ?i? t1 e‘ﬁcV sc vt %ed to the
light and/or he%\' EheiAt 8|9%35?8%l?8%8 ’érﬂf’%@\?é@"éﬁ VE%E'%SH sE’%%%ﬁ%le g encodlng
the light and He&¥§ dFERL A et fidi P |ﬂﬂ§"3(‘)’5@}5‘%@"\9’?c‘f8@p5ﬁ'89r{%cﬁ? '
transformatior!2apl8féeiainsd ¥rdfiGh BrerR R EUT ARG AU ST
concurrently oft@temeriahngYorer Hipsiyaery 6l abHA8AMEhEIAH 233 IthPBhai PERABE inserted
into the $¥me @bt frrasraots oem HAPRAR B BRI PRI IRt FRREFFUPPAFRRY those
skilled in the aretg¢ratinesizatitivetireighdrusine ginprrgeae it ehite (halkie FoRMedeotides to
those disclosety hettireafeantsseataiiinbiattioriNdnoodwiHé H IFHEpabRs dfamevaiadition.
2.1 Signal seemernasated VA @KALidsnaditisespecd8ift RAfPItR VY haysa, pPEdUEEd B2 d dsion
protein with a heterologous signal sequence having a specific cleavage site at the N terminus
of the maire peititerbbenfigiaed aatibediee should be recognised and processed by the host
cell. For prokangtsiedopploeedantibedignaé senuanee winay hesaaikaiiesphiisphbtase
penicillinase, grhieat slabipenieseiosinulpadantbbgeyerstanpsetionf the sigaiahsequences

may be a yeasiipesiasedradeimadasiey dapdenenrddphesphiigrftlaressserse.g.
W090/13646. gmpgapralian cell systems, viral secretofy leaders such as herpes simplex gD

signal angknative inHrnunogIaibuIin signal sequences (such as human la heavy chain) are
available. Typicglpths sidaicsseseience is ligated in reading frame to polynuclectide

encoding the %@R@Ya%éﬂ%éﬂk’@éﬁ'ﬁ@ refeGiSI0B & ERRiSaTIaRy (g eLrerlgasions are well
oot b ol S S o g el S BV
nli e i
most magymalig 'a TS %%fﬁi 05,5V 4R I L ARS8 GRRBRIRAI S 2qh BRseied for
negrated m ma i '%Pa%ﬁ%‘a‘%% gow%g HOLRSIMENS! 106 R Adp MRS e Biestaince i
contains the e C orroprpo%tgrgy n'parti LS,IM“ a® lﬁ% tant regions which essentially lack the
functlons of a) activation of complement by the classical pathway; and b) mediating
antibody-dependent cellular cytotoxicity include the IgG4 constant region, the IgG2
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Typical selection genes encode proteins that (a) confer resistance to antibiotics or other toxins
e.g. ampicillin, neomycin, methotrexate or tetracycline or (b) complement auxotrophic
deficiencies Qg gupPi¥apsients not available in the complex media or (c) gepiginRbRSH A
both. The selection scheme may involve arresting growth of the host 20cells that contain no
vector or vectors. Cells, which have been success%ransform d with th% ge es encoding

the therapeut?@%‘l’fﬂdﬁ?/%?ﬂg RLERRSIRL PR SRVRIR L BPRT S nreS|s ance
conferred by Bf8BRYISIBHARIRNS & ROSHHORT RGP Sl Ae 13 fh I—al fction system
wherein transtisaiagatdFRUFORE34UGRES TR Feiy Q8% HaHd 18y 9 e and

Sydenharn 18994/9%48%3tddniabinngptresidles 2 3h Qh@gygfﬁﬁtﬂ%ﬁlﬂﬂ'&éfh%f@% ed¥ivered
with antifodygpelyeaciatidesseiienataunbeing FehindpxmateypitrRYp GsrriatelI Retien
selected by ndederitsidéovvittichemiiading tedigifeld FtiB DiAe Reiffibhiodingeand thexelierss also
employed to sedact tottitradysfeperaias vathld ldFERayEiie (ARG CBtiorarBst abbeibly 1i#king
DHFR gene testhaaghtbadycodirg scepmunedsi 08 thedm2asiie?t62;{GChatiosl et dbMMtves
30thereof, DHE&R gsB)1eGaBEHRlloaBOAcIE St BY L, Gaeo nitaniohrm@ditict o8 a Moeyde strald
antibody sequaneasiedynisysste CHO Il sigrarénradicUlarougetul eelidinerethis
DHFRimethotewgip seieliaenacpirpibinsle aisarapiding and seiestingdoass eethessing the
DHFR systemearg.¥eaH Rt G dributbgdorqselrpimase Richtaly ®idxdai @iok(1982) 159,
601421, for reyieys SEEIVPeB8 RiG: Noe M. KRRRoSEdSeSehikisr Y iAmpsartiaie, nammalian
expression smrsméqr%ﬁgn?rm?&%m RAAEIDALL PS80 HAOE SRS P06 998
Aug. A fiythe Ef%?q o dutama amh&tamm@af%ﬁyﬁe%%g@bmgwn etal
Sioechnoioad J563 Vo g%? &Ass q%g&(be%dé%% M?@%déc@ﬁoﬂ{o' gene;
see Stlnchcom ture r_‘.’[ cpa

expressing afab (?s ofr?ne nv t%o Opg rh dg FE%N‘%% Fpré%{ﬁeotl e encodlng the
antibody. Pro?%?éar% fSP'BPSk“a?f‘i 56 |nc u@e én promoter Beta-lactamase and lactose
promoter systems, alkaline phosphatase tophan and_ hybrid romo& rs.s ch as Tao,
Promotéd suﬂﬁﬁl@%l‘@[ﬂ‘@l@é‘?&\sﬂ 3§f’ IriReKng op c?i; 4R 2818 ggre%sr other
glyoolytic enAAMERRIGE SRS JRRFAlderhyde 3 phosphale dehydrogenase hexoklnase
pyruvate decarboxylase, phosphofructekinase, glucose 6 phosphate isornerase
phosphoglycdie AaRSCHHENYHiEsReRER HERABRY fReebiSrofate - iREIRYa ﬁ%ﬂ'&
dehydrogenaEerRlliagegtsennaipid cRracithisiéns phatsd) hé BinbthrmatafePditifthes
responsile foemensieiedibeiboipsnmen ReaRDISETY eaistersdLmYelRdn PrsiRs @t E ffRexpression
in mammaliamvii| FySié ars! iRclBH RSt tesseutsideorhibie R InEIRtIReY \@Rg pidRoters
such as poiyafigGibwikneanst ackehunitingds A0t er§s aden@ltietesi 29 dirninee Rra@fdmanvirus,
avian sarcomzegirasp-eymmegativandsHior228rtidllarct mnethmig@ d b dearhngentieciusteraster),
retrovirus, hepeditiadnirigegoRctiNCFilsngatHamia/ MieusSc{RB)M)izeooniytéreantainthenewtiyfor late
Simian gious 4zangsiesisabpionapreiRsaal Be/RiF-tatpha (Mizdistimasahiidddgatditincleic
Acids Res 1980nk3{dm)iRa23t. The:ehioicsr ebpeommieesnayubedinsedg monts FtaRlee.g.
compatibility wighde sost,eell esgdiorespressienasankitoneanlrareatbivitesacppropriate,
e.g. for exprepgii i heghﬁr@Mlaamt@ﬁeamap@abw@neere@wq@%cserlnmd instead
of or as well gs,shes IpcrteaiBdhaRIAMeesRAPdas ibrscaR Ve tRditahin®ammalian
enhancessequgtes m\% EARMARGSS Alamesadem wiabibuelastRssinaiRy BiRefaiprotein,
metaiiothioning g ipsy &Pé@éﬂ@tm‘a%ve@s.mabg WSPARIFBRARSRIBIEBRIMJTRMGRI).
eukaroytic ceft YIS GRS EYAT BMIA0ES AT IR A MO RSBt RBRaACET
poiyoma enhaeg) sb%‘ﬁ']“% FOPABSET HIMUINGJOSRA IOCURISRDUNAUARRB23). Whilst
such 259”“"?‘%%5%@5 'R R&é%ﬂl%@‘?ré(ﬁxc&%%h&.%ﬁ%%ﬂﬂ%%%&ﬂ% REpiRoter, they
can aisope g %fhw 5%5% i U 0 ?s%ﬂgéﬁﬁgt gﬁgngw deynsHRAMoPRLZS

polydenaytlon [ [ onlnlg 0

bebhase uitable
compatibility Wlf e hq meé,l mterac? smg1 h%& nct‘eung eagihT%rerrgatlon In
eukaryotic syE 2%% rlz ?'10'}\5'%91? ﬁ[o&%ra ? d'to pofynuc eotide encodlng
the antibody O o This Inven dn uch’sign alsare yplcally placed 3' of the open reading frame.
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35 genes or retroviral long terminal repeats. In yeast systems non-limiting examples of
polydenylationitermination signals include those derived from the phosphoglycerate kinase
(PCK) and theglcahal dehydrogenase | (ADH) genes. in prokaryotic systgpy Rehiadsyiation
signals are typicaily not required and it is instead usual to employ shorter and more defined
terminator sequences. The choice of 40polyadenylatlonltermlnann iﬁ% ebnces may t1e based
upon suitable bsﬁhgmﬁﬁﬂ\f/ﬁﬂ%efH&P&%’\“ﬁ@éﬁﬂ PESIBRRSiERY 9" gye
methods/elerfR&i8 fRddigaterRed yields In addition to the above, other features that can be
employed to enhance yields include chromatin remodelling elements, introns and host-cell
specific codofm mQMWWWGWQ@@Q@L@F@@'MW?’B‘PM@%W@P&J&W?P%S? can be
modified fo aerentivatidatd cutpanrabbyfthiechosicalaptuety 18rauy merietiamh3eifand/or
product yield degehtizekeatialak atatbiitily Gelb BioleliSBTcyiks )epdndipant ieer@ssitle of coclons
may be basehwptiarsprivalales tosrzpatibtyamtithdies dfdse daleutsrchiving@re osivier Mmerelsit cells
10Suitable hass eslisutoeiagigienirxpiesaing vediyrsatfiitedieyatizodiesafftiher invention
are prokaroytigsRasisarhighen eo kat eticospliemEttitRipenpsakeayytiidate ihdmiude eubacteria
e.g. entgtobagipprsrat fueh as Escherichia e.g. E.Coli (for example ATCC 31,446; 31,537,
27,325), Enterobacter, Erwin/a, Klobsiella Protons, Salmonella e.g. Salmonella typhimunam,

Serratia €.9. HelARRMASEIORIR BRAR FORGEEA Re welhpsRasiHissaghas Asselisia and
B ficheniforngia, @?&B&? SR @Pwmm(ausmsd@%masmgtﬁma@ta@ptornyoes.

Of the yeast | ?ﬁm
Kluyver g1yc £:§§f %?me @595‘)()01%&1 é%f%fldlm 56,500), ya?}r%)\}s\‘/(}gs(ﬁl%ﬁg%%ég I%BZEGL; Pinata

P8Sibli (EPi see also ang at al J.Biolechriol, 108 (2004) 185 192), Canc.&la, 20

Trichoderma aSI EP 44 4 lC||ln en/SI A u h as
An/du/ens an ? %{Vg 50?'8% Ven ?n m&lu Iuro[l ?"c?ritzgg)n §QE§§3§%§%§‘"S are

specificali cgﬁ?é'ﬁﬁ "ﬂ?é‘d fﬁéyﬁ picalfy t ent
mFi/entlon Zre rGalRBR A °§%‘§Lﬁt8fﬂ@ ﬁfﬁ%%nt@é?’@)f ”.‘FF?‘: ar?cu é) e%r?e s such
as COS%? (Aft@@"?{l‘ﬁ‘@ﬂfrl%% BPEeess PRy BROERIS K% fgé JoricRidney line 293
PerC6 (Crocdddymsanphamsidt kidiey SHresEtiRy (AREE °8ﬂi‘5%’§2?“%%ﬁ{*§96 C NO:
CRL 10314), DORTERT (NQUIERhars N e Acse FREPRRNSF A0 A7 218 €S- (e.g. CHO-KL,
ATCC NO; Csbsiutestsieinindes mpmﬁ%iswﬁm@m'%%o@&%ﬂﬁ%%ﬁ@%’éfﬁﬁ%&n Moi
Genet (1986)s¥tielor ppBBBgEBe)-heradnfanytiivealesaotentipheis derptadicsuspension
culture, Phousstseninteflsanvmmikdialddrristice ke damei retaioenb rrelp KNgRBylaE I HEATCC
CRL-1587), HFtésyelisn caaimentidaiy lodtiajy ATE COC BREhemistrardt huB8ESAR/GAIRCC CCL
75), Hap 02 aadninyedaipation bfraghifiRdgCeitsnaigoddBaijsees 116r6286T {RTEYODRIOGEED. 35
Thus in one esnfegdimentafithaentsinljhtica isppbited, 3-grbijomdinsfeferase hodbcell
comprising a aipeioeansadingheidrasyy Icbrasiag thendighhalalyafichdstheiayeutcrantdsedy as
describeg hergimalypical susmhesiceiia. caniposes ifirstreciowin cadingydupkighbshain and
a second vectas sReAlNgRRkbheAMYGRAD adBue st aelissNayialaxtbe firther
engineered op4dapiRg i3saRAIKRMYLHRENRE sld(ReyipIdurEHIBNSIasIAf this invention
- Non-limiting £xamAlgs 4BFUevariety of methods have been developed to manufacture defined
glycoforms, see Zhang et al Science (2004), 303, 371, Sears et al, Science, (2001)
35 291, 2344, Wacker et al (2002) Science, 298 1790, Davis 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 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-proteinaeous polymer such as polyethylene glycol (PEG),

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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expression of specific modifiying (ea alycosylation) enzymes and protein folding chaperones.
2.9 gall Culturing Methods. Host cells transformed with vectors encoding the therapeutic

antibodies of {hg ipyeitien may be cultured by any method known to thosggigiieghintheart.
Host cells may be cultured in spinner flasks, shake flasks, roller bottles, wave reactors (eg

System 1000 from wavebiotech,corn) or. ho ow flbre stems refe e rge scale
production tha?@tﬂ?@ﬁ%ﬁﬂdr@&&%g% '59’ RN (& %e\}gs OPIEE%F% og wihg %féggelhqetw Jersey
USA) are used" BN Aaem: g’ﬂ%ﬁ@f‘?ﬁ@l’i’?ﬂlﬂf@@n 8“ 'ﬂ?’rees(!ﬁgn SrS e adapted
for aeration usibediespRrsdies haskadstanky strEPIORMBdte” 6 B8ble columns and
airlift reactors tidthaenasentviRe & B AxpaURURTISEIESIMETS SURRIF SHHEB IR BB Kb its
are culturéd inragreenhefitee ieyaniien withidt thisefastodunsipnsAtmastivatRnaot SRARISIBERY
agent such astpléreniasFi@8nattvelp prévredititoamritedsderexdanbrahidaneyiaiorfocess.
Depending on(tuerhassa Celh tharmrteoisties, ditoopladdedtiaiiers maybe used as growth
substrates for 15anchorage dependent cell lines or the cells maybe adapted to suspension
culture (which is typical). The culturing of host cells, particularly vertebrate host cells may
utiiise a varietg opppRreiiondemadss such as batch, fed-batch, repeated batch processing
(see Drapeau ghilod994) tay israchnplagyickinaBelfiojuexddn tradshatthapganisss sugerfusion
culture. Althoughyege pebinanibyiisasfassms umanunaliaa st 20celis 157y dickeliis in
serum-conlainjiag iR tia SstoTssia ERRRERINgoielel ol erum REGE ot dsimep erprmthat
such host Cell s%@euaagma IBERIHRATESSHER BRtEHHbAS fisstoses aren @tg)L995)
Cytofechpo % 153165 B el R IADl bR SH6R ASRERFE Q-S4 )
UltraCHOTM @' gy\‘r]nb!%iséb‘;os?\'rﬁm@%wg% DE GRS R AmRAPLGH R Ce
such as gucosioadler SBENELGAIRINIAR éf LAR AR INSEIRb AR Sgfum-free
culturing of hogh s MBIy EelkMORe 8 S ARaNeHeY A%a%uaésw@eﬁso%m
conditions. On% a jlon a {%C? nd |n er{:e |n oa rej)?ca?ﬁe 98 grlgu ﬁ%ggjgg; p medla
mean

and repeated| excrh t'sot at the
host cellg?eariufg‘%%[ﬁ ﬂqast}?lrh?ﬁ ?F@éeﬁ%ﬂ?lfﬂ(?ns 95) in

ef e ress e?y
Animal Cell teé @'R?%ﬁs PURRIRSS REHRS e 38 it 2 P '1; QiR Vf I'eds)
pPp619-623, KIRFECHEEHERHEBHREHR eRﬁlf?B’&dFé@y&f’ﬁﬁ?ﬁﬂe I?ﬂ 3 l[?le media
may be recovéf’@d"é(r’ﬁ?'ﬁﬁﬁ‘i’f@ﬂ’ MRS Prieing E%?M@“El‘\?éh%@}’%‘f"ﬂé%‘h@?r&u%@?é’ golde a
degree of purifEelRs) Yseioaial Brrke HirshBelydrrasBideXamibash 1RRSBPIRRTapeutic
antibodie®of treniAvemiamesahehirs aiaferEDRIRM YA LERRSIT M a PRSI at least
95% purity as desterafivdwebpdede gifigBSIPAGE oHHtet{RRtEANP OEWES FIWE FIRIEGT when
compared to tigermsitareentadigoeanrisiag theles SRS SifiBD dadINAlIMS At ERtSance, cell
debris from themrkbieinkedit ioeyigitaldiermesoc-irimpotentitatietisn aof frslitateby a
clarification stepméshiersupeynatiattidsiagcedingthenigitmutbhgariretivirationyhedrsedepinto
filtration. Altersapuely ibet@nthadchrodincbe (bayugstedsbty mitoofitteatitaciotirefitiaporatiordepth
filtration withow peiasRebMugRtine sAmearisiycol obhelresthnimsesuenthlipadiatsiseardiyel
electrophoresigand£hrenantags aghicrasiie ve ssuebdasthydy exy@paiiter (i) (asioity
chromatograpkyaptiganally invoiving an affinity tagging system such as polyhistidine) and/or
hydrophobic interaction chromatography (HIC, see US 5, 429,746) are available. In one
embodiment, the,avdneNesistihedpmentiennieliowing vaHeus: elatificatiomsiependdscgaptured
using Protein Awqr&atinil sy maiparaniy falrugib P findbebsbuaanakeeasaniy sirps Ssuch
as ion exchanggARHOMEIAAURDA WL FBRYepiies QrcalinerRsarhange, size

2.1 Signal sequences
40  Antibodies of the present invention maybe produced as a fusion protein 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 !l leaders. For yeast secretion
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exclusion chromatography and ammonium sulphate precipitation. Typically, various virus
removal steps are also employed (e.g. nanofiltration using e.g. a DV-20 filter). Following these
various steps ygPhiied dypically monoclonal) preparation comprising at ﬁ(aﬁﬂg{ ?H o
greater e.g. 100mg/m1 or greater of the antibody of 10the invention is provided and therefore
forms an embodiment of the invention. Concentration to 1200mgimlor 9reater can be generated

by uItracentnfdb%ﬁlgﬁa@t‘iﬂélﬁ'lk‘?"sﬂ@ﬁyrﬁ%ﬁéi%ﬁ?éﬁg’%ﬁ%sgd?%‘iﬁhﬁaf teBageaguPEated forms of
antibodies of tRBOFRAGARSSABBREEE Rl SYSIBMSEHE- pﬁrﬂlﬂﬂ‘ﬁ?ﬂy%ﬂ"ébsﬂ?mé diBhession of
antibody fragnseatetosepdfresveings beerhscrimniax gferalserLipady stk iRIAUMEIBEHBlasma.
Insoluble perlpiigsaiiscpreteies(sashlae kumacigdieay ebiiniew ryfdameactricpipiemganstording
to method$ kneegudncthisdigatdldéndine flatms &epSinatiectidend (s ®) theasiotborrof. the, 13-20
and Cupit PM iof/att{d®99) Lett Appl Microbial, 29, 273-277. 20 1 Pharmaceutical
Compositions Purified preparations of antibodies of the invention (particularly monoclonal
preparations) a2 dnsgibgdsplReionay be incorporated into pharmaceutical compositions for
use in the treatshghtdptdpitaapndisrames adtis aiders it PR3 22 tinaplofdiimest ahove.
Typically glcheppeshassd Whassrin i sha phasnaageuticallvirceagiabiadiesissdp carrier
as known and calied {0l A% AR PIRIV PBRTMAGRAIGRARFARIEFosHSE E e RRMIOSAD
Pharmaceutical;s6ienessie R hdd Pk Merkdeblishingfrdxampinanlaetseriers
include sterifisge GATGHLFURN @3 SRS HRYPE Rl AESRXBASHS He Lany BrifRsed. with

suitable buffers 30such as sodium acetate trihydrate to a pharmaceutically acceptable pH,

such as e}PH 'ml Ige grf % to 8. Pharmaceutical compositons for injection (e.g. by
intravenous, w%ra‘p‘erroreg\'ﬂlﬂﬁa'd c’esub%l itanequs mtr@mgg Qﬁg%p%rta
continuous infu Pon asf%escull Aoy rslenc Visiole paril :@ (e m %'?rgnax prise. rom 1 mg
to log of therap‘)J uetlc x'ﬁ'?bo% '%/p'c Ay BG40 Pe °ore eor |ca r%@ P 50 mg
of antibody. MEtHRYRP %\srgl)éHPB éﬁ‘éﬁe ﬁa{?’?ﬁ %]u RS \# f’known
to those skille S RERIRES|Af BHQ em&ﬂﬁ%ﬂ? i&ﬂﬁ??ﬁéﬂ@h‘f‘efai"&ﬁﬁﬁ 9(%%“6 H{ PRAYbm
img to logbf tH’@Pﬁé’éﬁhﬁ?”éﬂl"dﬁHY@gt?ﬁ%\éeﬁﬁ?/ént%'?n"m‘l‘ff‘ﬂ S%ﬁﬁc‘i?ﬁﬁb’r%lly together
with instructiot@8iorsed PRaHeRAeR IO I BSitRATERSHii*ATDaAY SR AT R 458 W ophilised
(freeze dried) foYentioEoRSRIHEHDREr 4 APRIFRTFRRONTEEEE RINBFECrHBIMSES SRMCRAdWN or
apparent to tho¥skekilleas e xaarietiswWiedE tristratine mistemid e Marafenrapisstiaantibodies
of the inventiopentiatan iyBHABogpRiiva beriistronsfeaces forasiadiLRNAgNEOpPEIY Such as citrate
(e.g. soditim cBieteshoe! ) PAGErGistidithis, syrign tha ditidRtoereeiptrardeliveeastiodh otinodgition to
reduce the degrinaflentital sevediatesl d dur fvatitonaindPtithdtipesitietisrissopypesieted by
EP0612251. Phatenaicewtitaireaatdbsitjoinsintizey RitisdRGomityiris evatsotekilis & Aschragayeginine
base, a detergeriéasitifageiagattaageini BHER asneodysoifizatier8 Byasmh@blynekigaBISERh as
nitrogen to repiase idald@amsaacedny sefuchiiectivedinsestiandrifeaiiorat degiaiessior
administeng thereditibasr ebHaeamyartioshaseulie Netalyiaternamesrie i aly aangrede
dependent on fagiely sHeheASShS AlGe¥eiONbARI Wt palatum O therpalianhamnst tisease or
disorder to be gigpiorhePEFEXACIER A WHE NS LBV iAL iHI Al SEd R Rds caR,
Guidance in selgcling Hiarpopraiedonasemayidrdnwkintsge RN (1&7) Antibodies
in human diagheRissId {a853R%e RAMESL PresSe el S tvarWRdNeRNRraths Img to leg, in
one embs)si'm@@écm&&%mﬂpr&gwé%mw BANDan ARSI A el lREaRe Utic
antibody of the, M& Riifes)- gy HHEUIANRAIS ONRG RRENEEKBI Y EIY JRWEEKS, Of
by 'mfavenousséa ISR s;.&( Babs‘m rﬁeﬁ*gﬁég?emg FRRRGRIG0 p160) A
0.014-140mglk e tw.n TeRosilans oLH #reéﬁﬁ‘éﬂé‘oﬁﬂ%‘?gz'ﬁ%& Is0 be

used prophyla % d¥ lses, e appreciate Iseases characterise
elevated xamylo Févels or 8- arnyloid deposits include Alzheimer's disease, mild cognltlve
|mpa|rment D s s ndrome heredltary cerebral haemorrhage with p-amyloidosis of the
Dutch type, c%ﬁlmd ath va |ous pes of degaeneratlve deme tlas such
as those assogARA WA a\?ﬁr@o 8?5 |ve 'éwsf)frr't'on ckfe &ar ﬁzﬂgy RicSl basal
degeneration Wcﬁ yaeeiegling iy 53@2 n}j) eo?'l{'l Pgh'a geagePronanotic Stsnoiude

phoA promoter, Beta-| se and Iactose promoter systems, alkaline
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Most preferably, the disease characterised by elevated p-amyloid levels or p-arnyioid deposits
is AI_zheimer's disease. Although the present invention has been described principally in
relation to_thevggtﬁﬁmgp,g of human diseases or disorders, the present inuepniiemndéney:slso
have applications In the treatment of similar diseases or disorders in non-human mammals.
Examples Methods Blacoren/Biecore 3000a device that aIIowsF'%ne urement 0{ real.time

kinetics of moRQIRIFARSy LORHRR gﬂﬂ"%l@ﬁﬁf?a% Rshion TERORaNCE] & it
phenomenon EXA[AESIAR By S3RICSHS %m%%m@%%&%%ﬂé%@ﬁ%?fﬁ%@&ﬁ&ﬂgeﬁg Solrc1al
sensor chip CRIBBRESTTEn SaiRssy GHF&WEﬁ’@ﬂ%@aﬂ%?ﬁ@?edgm‘fgegeg@a‘feBe\ﬁ?mn%se'
carboxymethyhatevbtieseraroaiiene Lo eSPIOREeSl RS FirlEePin ABRRSSORIR IFPREEsPSRUSRU
OINDTM Biosehsirhtegtineoitgnatiening eiuansines | dpdiside ysRmeamela Mt etions Integra
CL 1000Mini-hilopbabtehydroehsst55 isatytpenBIoe Geaeid P MRTRIRsS A RIRYARG Do me
assay technolegyy(eaptepohSBintystitnyenAGBR0BAPYIivd Bisiyalastasesttitpiitdrescence
macro confpcanrcmkbt&aerfdeéaptmisymmrfmnawwc‘élWﬂ@ﬁaw@aﬂﬁmwmatography
ProSepA HiTrgpitigisinicahynns [nomBteE sail bypGiphesttipme 20 Mamsises
DMS50clingthyls WnkexisleHER BSd2-ambioxyathy pipe sazoma4Rse tysmesialiiics dioid)

particular the immediate early gene promoter), retrovirus, hepatitis B virus, actin, rous

sarcoma virus (RSV) promoter and the early or late Simian virus 40 and non-viral

promoters such as EF-1alpha (Mizushima and Nagata Nucleic Acids Res 1990

18(17):5322. The choice of promoter may be based upon suitable compatibility with

15  the host cell used for expression. -

2.5 _Enhancer element
Where appropriate, e.g. for expression in higher eukaroytics, additional enhancer
elements can included instead of or as well as those found located in the promoters
20 described above. Suitable mammalian enhancer sequences include enhancer
elements from globin, elastase, albumin, fetoprotein, metallothionine and insulin.
Alternatively, one may use an enhancer element from a eukaroytic cell virus such as
SV40 enhancer, cytomegalovirus early promoter enhancer, polyoma enhancer,
baculoviral enhancer or murine IgG2a locus (see WO04/009823). Whilst such
25  enhancers are typically located on the vector at a site upstream to the promoter, they
can also be located elsewhere e.g. within the untranslated region or downstream of
the polydenalytion signal. The choice and positioning of enhancer may be based
upon suitable compatibility with the host cell used for expression..

30 2.6 Polyadenylation/Termination
In eukaryotic systems, polyadenylation signals are operably linked to polynucleotide
encoding the antibody of this invention. Such signals are typically placed 3’ of the
open reading frame. In mammalian systems, non-limiting example signals include
those derived from growth hormones, elongation factor-1 alpha and viral (eg SV40)

35  genes or retroviral long terminal repeats. In yeast systems non-limiting examples of
polydenylation/termination signals include those derived from the phosphoglycerate
kinase (PGK) and the alcohol 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 yields
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25EDTAethylenediarninetetraacetic acid Iris HClItris-(hydroxymethyl)aminomethane
hydrctJ)chIoride NaClsodium chloride Tween-20polyoxyethylenesorbitan monolaurate
BSAbovine se in,.50PBSphosphate buffered saline PFAparafor
IMSindustrial rwglﬁy gélle%qu)irit DABB,3'§iaminoberizidine DMEMdEIbecco@rﬁ?%%%logégfe's
medium 35FCSfetal calf serum Opti-MEMmodified eagle's medium based medium b
Invitrogen/GibdB iqﬂ%ﬁm%oﬂﬁ'&eﬁf)‘?atff§§éﬁa£8#”tﬁfn%‘f&?m g‘g@m%’&ﬁjyﬁ 5"
InyitrogenifGibis!adasstaswisonet ing RIRseRSR NYenRe NGy SRy ia6RAYEenemetal ion
chelating agenm@stiigitinediBraiprstetrasrasecobiip paRedrRbBRBEC RIAR BPGRISIRR added to
culture mediunmdifieptieieccommeadstelcadnniesas bapor FRHRYMIRGHEAAI §aBSE@Aring agent
WO 200713 1327@PGREPRVET 165 PoperaBs:t BMVpLfell8ehtI8T p(ftpeRBihcdi@m buffer
containing 0.0 bidESFESIphéThyhd B ddas o8 itBEID TG UORYwiY Hediasitgposed for
GrTherktion of ¢npressiononoclonal antibody 2E7 Mouse monoclonal antibody 2E7 was
generated from a conventional immunisation of mice. Mice were immunised with soluble or
aggregated 8-arpyleidtlcdisand 1-42 formulated in Freund's adjuvant. Following final boost
without adjiyivai, GRISTHGY ISF e BdHRE bMEHBreRyRIprRateelendoupRaRsNE S HEOWN in
96-well plates froaiuhigh bRRPSIRMR Y BERNGNISWORRSERE NediiplcNsatialicasis.
- Selected antibqgy, 2E Zupacteria e.g. enterobacteriaceae such as Escherichia e.g. E.Coli (for

example ATCC 31,448; 31,537, 27,325), Enterobacter, Erwinia, Klebsiella Proteus,

Salmonella e.g. Salmonella typhimurium, Serratia e.g. Serratia marcescans and
15  Shigelia as well as Bacilli such as B.subtilis and B.licheniformis (see DD 266 710),

Pseudomonas such as P.aeruginosa and Streptomyces. Of the yeast host cells,

Saccharomyces cerevisiae, schizosaccharomyces pombe, Kluyveromyces (e.g.

ATCC 16,045; 12,424; 24178, 56,500), yarrowia (EP402, 226), Pichia Pastoris

(EP183, 070, see also Peng et al J.Biotechnol. 108 (2004) 185-192), Candida,
20  Trichoderma reesia (EP244, 234), Penicillin, Tolypocladium and Aspergillus hosts

such as A.nidulans and A.niger are also contemplated.

Although Prokaryotic and yeast host cells are specifically contemplated by the
invention, typically however, host cells of the present invention are vertebrate cells.

25  Suitable vertebrate host cells include mammalian cells such as COS-1 (ATCC
No.CRL 1650) COS-7 (ATCC CRL 1651), human embryonic kidney line 293, , PerCé
(Crucell), baby hamster kidney cells (BHK) (ATCC CRL.1632), BHK570 (ATCC NO:
CRL 10314), 293 (ATCC NO.CRL 1573), Chinese hamster ovary cells CHO (e.g.
CHO-K1, ATCC NO: CCL 61, DHFR minus CHO cell line such as DG44 (Urlaub et

30 al, Somat Cell Mol Genet (1986) Vol 12 pp555-566), particularly those CHO cell lines
adapted for suspension culture, mouse sertoli cells, monkey kidney cells, African
green monkey kidney cells (ATCC CRL-1587), HELA cells, canine kidney cells
(ATCC CCL 34), human lung cells (ATCC CCL 75), Hep G2 and myeloma or
lymphoma cells e.g. NSO (see US 5,807,715), Sp2/0, YO.

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-limiting examples include
expression of specific modifiying (eg glycosylation) enzymes and protein folding
chaperones.
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which was obtained from the immunisation with soluble p-amyloid 1-40, was of murine IgG2a
isotype and had beta-amyloid binding activity in the efflux assay described below and an
affinity of 36.1 wM e Reigramyloid 1-40 when measured by Biacore, MethggirAdoraiio¥VA).
I5 Epitope Mapping of 2E7 In order to finely map the binding of antibody 2E7 to the p-amyloid
peptide, a peptide set (A) was utilised. Peptide set (A) consisted of a set of 31 12-mer

overlapping 20peptides covering the complete sequence of the p- amyloid 1-42 peptide. Each
sequential pepMﬂ%&Mequennw amlno acid Wlthln th y t|d peptide,
thus shifting th&'egfaknEansirmeMiBirasi g dsaRa iy % 'ﬁo acnﬂ]sdAII
peptides in set iPXPRRTEIACBELBHFRHRY 20Y @T’é‘?ﬂw‘fﬁﬁY"ﬁﬁRéP ‘édéB
terminal bidtinyleagdayasitiead Eidpingy ﬁ%ﬁ!fﬁlcﬁﬁa%ﬁlf?&b%ﬂﬂﬂ)%'sb & ‘f"f)Yafp?ﬁ?@ K%fg
DAEFRHDSG\awa&m@omoﬂnwaﬁt@o;@cmwmpw&@wft%’ﬁﬁﬂ?é&rpsa?}é&lﬁt@&f%%%&nd set of
peptides (set (18yecenatigted witiso dorsraliaed trnlaraRtirecR] PrESTARRE degoMe Biean a
peptide containBugarsendeawidsrdeioUERbirthespdanagicitidetpisHerensionpabtiegss HeEalR)
contained a 3 andRoracithbktesnminaldipket figlyeiaies esing gty ciparpaisd @ftamananmsibealylated
lysine resittye, pusanits. 3aadditisls 2bgiyeinenartisedaetoesiitacsatoatapladt fir etaletgen
8-amyioici amingisHds+yaelasdy. ThHsralhpeptitasiinset (Brafdnef shaiscme delgth. Table 2
Sequences of hiplinylateshreptisasisat iR thiat 326ppiaiaandrayweaiadiNasarmniorat Fagtents
of 8-arnyioid DARE RifenGY@aEsze Kshiotia (b6 @dRdNaid podebRHENSitgSdn $8 Ssbiotin
(SEQ ID No:8) E&ﬁ'@ﬂ?ﬁé@ﬁéﬁ@ﬁ&%@ﬂféﬂs@gﬁé UsbPR) g#élwth substrates for
DAEFRHD5 G %@mt@m@mé@a@wfﬁm@@@@%@s@&@m@me(sm ID
No:11) DAEFR g G R DRHRY SO BeNOp 1AL A RereBiate REEBRGERIK-hiolin
(SatID No:13) § BRI Bl orflariaa akcinding of
2E7 to ff- arnylo erlve é es usg.ga Qggm% %vq%li.ﬁ I&l@qg\gd batch

at

di % QM60
Tl e ‘%ﬁf%ﬁﬁ“gﬁﬂgﬁéﬁ ‘

temperatuf® to b?%RAH%V&%SH'&ié '855 ”I“n nf rgéfgﬁﬁ eptl es \ere gﬁut re
0.3tigimi in PBSYYAATRY 15576 &ach r%l&“ } "and rﬁl(tﬁ) for
approximately BHCREHHISSRSGHEHSRER Héig?gbq}g?ﬁ?c%"ﬁé)@n ség\tsors'g coi ate and at
least one no-peptRidboMPEPIDAFR stV MTase tthe data.
After peptide capRIHETMFEtBINEGHRA8SFERTEIVIRITPES 88 FRAITRGUE /(,abﬁ}f§&“18£ ing 50ul of
fresh buffé@Sperswetiiatcsrovitidasiqes s ireeBkinsatiasdisy. It §eeLy 6 %%%'QQ%m the
surface was sednstisbsinticieq/es thehtnepteds WRALROLeARr Y IR EUMERT TP Shtibody
at 20-64nM. for@nhadestationaaptooach thae awitie SYcPEP ARIDHHREEHD FRBtHRIFEJRS IS and
encompassing apéatediyieschahpeod@prech toapyplibite pegstide T Heptriersdieg)eEnIRIBA 19|
SEQ ID No:15) Adsiscetis tstimipl mathit sheadpertionddidst (sssidwe Scradrtieendfér Bidlding to
this peptidep In proles) i AntherGilaoterise theveingmepsitowdrdatiod {sPEeniye ielevert (B)
was 20utilised. Pging &RLLBPNBDBe130srneo Ataethddpldgigrentibody 2E7 showed negligible

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 99% 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, ultrafiltration 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

22



binding to the peptides encompassing amino acids 1-3 and 1-4 of the p-arryioid peptide (SEC)
ID No:14 and 13). Binding to a peptide encompassing amino acids 1-7 of the ff-amyloid
peptide (SEQ | was comparable to the peptide encompassing amj id
the p-arryloid p@é:ﬁ )%orrfzpeptlde set (A)). 25Binding to peptides encompra}fgrs%r%g gn}nngzgc ids
1-5 or 1-6 of the p- arnyI0|d peptide(SEQ ID No: 12 or 11) was observed, but was weaker (as
measured by statafijitaiasens Mﬁbﬂ&l%ﬁ?ﬂﬁ@'@t@ﬂ?kﬁﬁi’{?hEyﬂfﬁah?ﬁ'?d’ﬁ?éaﬁtaﬁlde
encompassing @viemetegriahy (AISk sesfiarhyIeRI T9epateaeiatlieD INere®TBOdimgstithas been
shown that onlpntisidisesflte afvindiddnligleing pepticeciaéicetipnretdr® argl captdRbusing
measured usingrthisnmethGddiioty clSanaogrBagctowre byfartive awsaalegeaititiolens the
experiments desetilzedoakzoranbe BidiooreXdhaDNagpdidal, liuse soatBbveashasgel, tizeonitor
the binding of 2xcrrithasydiaReieaiad fiaamtanisaguphat gestisthipepiigpisaBindingsvas
measured by injR&ipgntas slalibasiessatariplsyédtly nfpohitraiutestives. geptifezodmpiired on
separate strepteyfigirghifessiiagss CR 23UMI(SpRARNBRALYIEN Arapariognbuffer
(FIBS-EP) contajpinigAVeERBESRHY defd 24 Nobhaam ¥ 5odiér anad-HBde Surfactant
P201m at;35C wag used kb ARmaAiaia iAo Tons AllduBsanese: dpwalmysfreanced against
a blank streptayglig ﬁ&?télfieom ¥ BUGRIRGI S B Bh AR e iR By
Stacorellm anayaRPIig §§&Y£J&Q&O (S6tl reelufB& S PR RE/GFLRHHRERNdS in
Ded i he

set (A) further qondirT BINDIm rlve ata |nd|ca ing that 2E7 bound only to The
peptide encompassmg amino acids 1-12 (SEQ ID No:15) of theff-amyloid peptide with an

ﬁgfgtirsgtt UI|IB n ong grp\t Igr[g Ofr?gﬁa le | ZS%M)#ﬁTd%ergf Oliagng ndltlogstleéH did
ﬁ % W%{)%" enalme

AO02- 13AEPR %ﬁl&%% {:{
conditions useHIRFTELCHES GER A Re I§%Iq il t9°ﬂ¥8l8(5 Fé'%s aiﬁc?ﬁ n@ame
experimental SE{HFtWEéﬁﬂ’ﬁgf?d@Eeis'ﬁ“ﬁﬁ’tHbVﬁﬁpbﬁ a8 NeRioE Mitope of

the p-arnyloid géptis@WAs SHolRYheb Al 1RO -8 AR e P T2 %?Z) with an apparent
KD of 7rtldP 2E7 did 10not blnd toa selectlon of peptides in set (A) from mid regions of the
p-arnyloid pept&de”nara b eBARIENShe 6-arnyiold 1-40 peptide was captured via its
N-terminal aspBrtItﬁQibmerwmsM?hmwe%ﬁﬂﬁ‘@tih‘gﬁat@d (Mtscyapyimenes9eiptured onto a
BlacoreTm streptaendiiptsiate deasiifped e owaypel sxoripeated it otigraBeitjedted at 65MM
for 1 minute coctchpaxitimine ftmisspaptiveréttmentaid)umanclisedaeieantSligraderesped\dously
descibed M-terthisal duitidéacgpsiteewagpivzlykedHyothpobkitices antheapiegisaethod, thus further
confirming the piérerme NidgiyrHocs aslegindaimnirn) drecerekonwinmsitel Bifdingy todsetbble
Expressed AmyieehnReecticsasrRinieise e Renmipiviei Pimensspared sigeptdesiedned by
proteolytic cleamage)aiiacyPEolisass T MHXEMISe PHESUERRERISHSIINaQerasayieigrgrecursor
protein (APP). AzARRhfe SRAERR 5iia66 b a5 gesaipuind grsrdispesteinsouidrs
IOOtent'a")édf“t'%ﬁf‘cﬁ‘%?{m%&%@'ﬂﬂ%ﬁi@%'ﬁbﬁ‘é(ﬁﬂ%‘é'ﬂi%ﬂ?@@@éﬁla(&}@;@piugﬁéEQa H
characterise bl@qmaﬁaﬂqgwot@ cpllehiacailuilSnEtBRAAME eMrSF(Fié% /3200 based
assay was utmﬁﬁgvzﬁau FRIARALREKARE ARl WR WIdJYDe AERONATIRKRERaplls are
maintained in QIMEM, E&?srﬂ IHHL@&%%W%&MM ROy ﬁll:?néée
seeded in 7504}841'% f@rtk%% j a% t%,é B %n % J.%enn%(;geaﬂ )wsmgto

t fecti F . QIA;?‘
(TﬁCErigel% vegtror r%g%ﬂg t%??q :(tﬁsgmgow i Qtlblgﬁr;lﬁ me(ila 30uf

L|p0|ectam|ne nt| mixe ﬁ} g'nl het
aceuu anOH%OSI 1oNs comprlse rom mg (P erapet?tlc an% Ies O

mixtures p00|e§1e inve tlon in umt osagea}orm optionally together wnth instructions for use.
Pharmaceutical compositions of the invention may be lyophilised (freeze dried) for
40 reconstitution prior to administration according to 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

m.
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35 incubated at room temperature for 30 min prior to the addition of a further 4.8 ml of
Opti-MEINTm media. The final mixture is added to the cells (post washing with OptiMEMI'l
media) for 5 h Wz@o‘mﬂ{ﬁo % (v/v) newborn calf serum in DMEM is thenﬂgﬁg (A)L;mr Jost
transfection, supernatant is removed and the monoiayer washed in versene, and then 3m1 of
verseneTM chelating anent is added to each flask, 40incubated for Firnins at 37C, and the
detached cells E’é‘!@i@'&%‘ﬁ@@gﬁ%nﬁ%EﬂQ@1|%2§}Itaprﬁ%€]%"éﬂé‘?|§ﬂ8ﬂ?ﬁ)tl‘§§f§ﬁéﬁl§8d in
1m1 of assay befferrise helubitimessiapagiinskass A dotepeNaNt 3a9588iIBN 738 Mtiltered
through a 0.2ursufittes) noysehateBeingitandtiestspresigibes FNNATTIRAB28200! hadderacday
Test antibodiesof@Bah.LN27 (Zymed) mouse IgG to extracellular domain of APP as a positive
control, and an antibody 3210 which recognises the x-40 form of the pamyloid peptide as a
negative controkyfeie diséechita temeaierit raghvers| éofiliemdolseadaythe Hetib@H% dida meertverum,
0.5% BSA, 0.1%d\NerdnyRiBerpimédg ipAdamysaiopydertpeiatet anththes suttirthehsagserial
1:1 dilutions weigigriaenesitt et plaieidasiid disdason yvmsansedaiseatbiargydOul of
a suspension o6 2R3 iea |t postertecuvitvilthty PRy AL, Ribacspe genestihg : 10,000
cells; Expggmex2o2RR0R sallnkyes BUdeH L emiwal o 96 nalbaaeiriauwish Sul of
each of the toag ﬂgys's%ttﬂa%w%@émef@g@ Aep!iearienyeli irQuadisiof g\ idgn ilue
anti mouse IgG§to eehiRing: FMMG TR maesiaienGgrah geactive dye
kit from AB, 4%%@;& §?1t|9'$mﬁ>% %Pf&é %ﬁﬁﬁﬂ%’&hﬂ%@@%&&ﬂ%&éﬁéﬂ?ﬁ JBRHL gh0aseay
buffer, was they, g NS0 RlgRIEl 5?9 7 fert Haplilapir The

plate was ?en rea uscf We éﬁrw?éng kllégre?gen%eoql %F% %I% tectlon

system (Applle ere W erpre e using EXCelTM
spreadsheet sd?fﬁfare 'r@/?”hﬁ)/ BUGE ?rans*’eefje%r%dnﬂs were subtracted from the rut/ length
APP transfecteci cell counts to obtain a specific signal for each antibody. Two antibody
concentrations $oHINSAHES the linear part of the curve were chosen (1,25 and 0.63ug/m1)
and the backgrBubecrreceeiated Hirt disRrRsi chriResHEsed Y itratrshe- %@gé‘%‘ﬁ’ﬁé’ﬁﬁe
percentagd®of tA@eibdeapsitfongusindigbeiaed ssdiseasp MBI spPertive braatmsay E8WBSEntrations.
The resultant dstadeomiesbeilediipin JeibheeBh@sradrihME i By yBKoss Pihths Withinttpes assay
system, the bincirepei REhYDidelhgiorfatbe Al Paddnslizties)oislegblerativa deateofidsesueyative
control antibodyhEs2143sdeikted v Pl 44k BidegpAen ArpdradetpeappRiaielire Dealse ddPiatl gg
The previously gieseHbgsheistitpnmaapniog stiboshge shavrithetsadisbady 2E7 binds to the
extreme Nrgerminus of the 3-amyloicl peptide, with the aspartic acid residue at position |

being essentialypt fipdingsf Niv IS PRI RBINAB- R BLASIIE R RIBRR RRHORRA
formed by C|ea\ggggs9§ AR Z@m%odg%gg%tase site. This observation would suggest that
antibody 2E7 should not recognise adjacent APP peptide sequence. To test this hypothesis

o A Do R AREd SRR %9&%%%&%%‘ Sirediycainehsepdesicues
A e

1-7 of th B tid
APPol CO?]:{{Q)IHG c nt uous no acl s? %%5%5\0# %ﬁ?ﬂ& ﬁS’n gglmw”%%?epalvaege

site to position 7p8 nl?l|a 9352\8 21°C eavaaeeag 2 Anc was ermlna y acetylated The
ability of antlbody'?E'? Yo bind to the APP derived peptide APP1 and the ff-amyloid 1-12
peptide (peptide A131) was compared using BiacoreTM methodology (as previously
described for epitope mapping). Antibody 2E7 showed high affinity binding to the p-amyloid
peptide Ap-1 , which contains the basic epitope 101-7. However, no binding was observed to

the APPI peptide which also contains the
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basic ftamyloki derived sequence 1-7. Peptide AO/DAEFRHDSGYEVGSGK-biotin SEC ID
No:15 APP1AcNH-SEVKMDAEFRHDGSGK-biotin SEG ID No:16 15A combination of FMArm
based cellular iacoreTM based peptide mapping has been utj gﬁe at,
in these format@%giﬁ %35?}1% binding affinity for the full length APP protein. Given tﬁa}tg%}p
aspartic acid residue at position 1 of the ff-amyloid peptide is required for binding, it is
concluded that Mrecognlses the 'neck N-terminus of ff-amyloid and hence should not
bind cell surfac@"éﬁlﬂé%sed 20 APP. In vivo Biological Activity 112' B-Arnviold Efflux Model A
number of publiBifeeretliBiaeoriBi8nownatRayiasthahslione Anearanreerhsf feRhiDs opite xes
with p-amyloid peptide in the bloodstreanef reieauanderastianssusiegueidtation of peripheral
p-arnyloid allow8HBr further efflux of CNSsuface lpldamthessrangsire ahy$0a MRRISSTRBNPNAS
(2001), 98(15); 8850-8855). An acute phampigedyayRiricorabtiobasents/olopeastoeseeatef
antibodies for their ability to complex withrzrsicrdagee dridessnrytbid peptide in the
bloodstream. 3@Baesthesia (4% isoflurareepwissaciscetiprwitrade Gt fRinkc34 sudacand
maintained (1.5% isoflurane) in 100% oxygetad Avitiizataraseridtayiauaatckiaarsiaieotaxic
frame. Follgwinginggline incision along thénsagéialkedtinimanbse daleswds drilled through the
skull and a guidgrgannula was inserted ingthgihatenrabissspbsPleARbIte 4T6wing @ thanhes
anterioposterior (AP) 4).5mrn, lateral (L) 8¢f¢B. biseMsalidM inméraragns A further two bore
holes were d“”?rqég?égkbmﬁ skull into wiiahh GREHERKSSHRY) VB SnRlgREBIodfieneagnuL. 1 was
anchored in pla cyanoacryiate gel %F@ﬁéﬂ@?ﬁ%‘(@éﬂ%‘%@? @r(%ggép Applied
cyanoacry te gel headcap. Post- operatl\g-}‘gé%g}%g ce received 0.3m1 saline subcutaneously
and were aced i gyarm environment (g 4igHCL pacasEles N R
righting reflex, mice were housed singly a}; ge\t/em > saé/tem R ost-op care.
procedures werge %rmltted for a further 5 Saty rot m | LH |ve ody welght was
regained. Following'rec cannula pI e%% f%%}’ Il drlnklng
response. Each % ﬁge&fg?/ed an intra é?éed'? H’E’ﬂﬁ 3%38 q%%‘f.[‘ of 100ng
anglotensﬁloll (AB) (made up in 0,9% saline). Following administration of All, water intake was
observed for 15 minutes, Mice with a positive dipsogenic response to All (sustained drinking)
were included iM@{&"®gdies, which commenced no sooner than five days Post All injection,
On the day of sRM$®he mice were PraRiBdTgPBdeminutes in a warm environment to induce
vasodilation, nedEEE&ry for ease ofNrifelyirXrath hiingipziamN TesethafieveiPNisGosY) or PBS
vehicle (d@Se v&ldife no greater thethienedipainetpivaeasetieedgit) was injected via the tail vein
and mice were feigiHigdd to their indiNdelbedroaypstipdBmibomfsesirmhysrestéeiileone hour post tail
vein injection, nNe€lwere slowly IC%briietitb(@4 per minute) with 2ng (11.tOi) of
P25beta-amyloitiwkteb2QA mershampblpsagiehgessktiiiimardoskwalame of 5gl. At exactly four
hours post ICV B8se, 50pi of trunk faidiad seamcalbeatied and the radioactivity level measured
on a scintifjatiorrggunter. 15Mice thabsathiearifdniecisddnto the tail-vein with 2E7 (nt=8 per

treatment grourA . paraformaldehyde
IMS - industrial methylated spirit
DAB - 3,3'diaminobenzidine
DMEM dulbecco’s modified eagle’s medium
35 FCS 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 liposomal 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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showed a statistically significant increase in the radioactive signal (counts per minute - CPM)
in 50ul of trunk blood compared with the CPM signal detected in vehicle injected mice - (CPM

- vehicle; 13398 6 488,4Ys.2E7 4387.9 980.3; ANOVA:F(2,13) = 4.97, p<PioeR65i3%5s
LSD: p=0,01 2E7 vs. vehicle [post-hoc 20Duncans: p=0.02 2E7 vs, vehicle]. In two further

studies with 2 d with the identical protocol, increas I fflux into
piood wien coTTe RN veniclGRIEEIG BERG e e BbLer a8 eﬁami@"ﬁ}ﬂ%%e 250
+1- 113 versus 2E7 2397 +I- 353 PhH{df 2% VRMitRCY 25iMiE D BA0RGRGSHEFCIR T 20 885;
ANOVA with post-hoc LW test p<0.001 vs. vehicle), Transgenic CNS Darnyloid Lowering
Models 30 1.p- Arnyleld Load foIIowme 4 week dosma of 2 month old TASTPM mice Male and
female TASTP&eneatign stmaegse monoionaliantipgiy B2 x PS1.1vI146V, Howlett DR (2004)
Brain ResearcMQl@ﬂT(ant)lqrEDaI@@@g%EY tymmmeeﬁares deryentichel stanirsatiensilidy
and were singlyineuUdied Wepiatmumsedreitif sviidde e rg gregijae §-tongach trham idgroup
(N=12 per grotprerated &r e reandsradiachatc Eolidwigg3bto systieitiamd adjevahtespiaentytroups
comprised theveleieg; vAthMErnzAl cedintibosiy vatls wakngrnowrsipesficitypletek dromatveli¢h987)
J.Immunabl3H@Hridohd-S(tth nagre ke cositiene dBio? pote(iestiamit Gayctdd anfboadigsryvere
dissolved in PRbiansawertarheagmyibainlinpeitanaalsauwse prepspsativaciasisral weighl,
300ug of antibegyinkasEnuniie S M RadsvPISaasad wieatyrakly daniogsweeks. One

40day after thedinabe@seiod impkn WRHREH BRI DYRUERIRSE Vb SRsium Repighgrbital.
Brains were diggpeigthandiiciiasetasle Hgapisected brain samples were collected into

pre-weighed 2m1eppendor|m tubes and snap frozen. Samples were subsequently thawed,
reweighed and 1m1 of 5M guanidine HCI containing Complete protease inhibitorTM tablets

(E3oehrlnger ' c.i %gzgefore the samples were homogenlzed and incubated at
4C for >90 mi WI . 8S bo%re n dilu edl |n Et‘g assa tl()juﬂ:er
(50mM Tris H A-é 3 1% ?% MYISEeRERI T BSBIdS:

20,000G for 26%hin e sﬁ%tgﬁg?é vﬁggs}% 0 e?osgh d“gg?yﬁlﬁ%‘f@%amples to
the assay |at893‘fﬁ’8ﬁ§\9¥?§'?ﬁ ResaaRinle Agemene rl hedkanrdeidding RealifRithA Blate based
10electrocherfIHFMES BERTIMNAT BRSSPt e Seate Pl aRipRAfigEnte thamAapeidfic p-
amyloid antibdiBYad B 20TPRIHR599HBRREPYATRC REAUPR S BRAYRBN AIRARIS PACIMA R ction
(BioverisTM) (RBA8Y%phiiveeatifes insabid) sealenesi angaiifte addemsiered fnkerrminal
specific Ail anti@yeiye-Agitnsoelycnp) éompleraiaabidtivdpiad &g inatresiteptavianditeateltl beads
that bind BlotirifRliees sapridiertide WddeasRRH DBGNEY G5 Pk thirtte (St Hitiht &b meesm
temperature witierigiordyisastiitiefan deeosdyretl dhrarBitey dsitriBeopsistetieteettientstandard
curves were consgunine @it denming edis0strmneReptvepnésningasip Beffisridormairfing the
required concéridtionlof Geramiokre M(epts nas B yseanesings Exdsd Rab Csagainhx
statistical analirsisrsofitvicer esaing-Alpdeepis ¢ xpeested Batipyridalydiss vesidoghistpatadigm,
treatment®ithaaEdoastifipclyeranticethE NS HREAR lepr dayia 94 ded .08 )oianshinb 8B40 by
23% (p<0,001)TdbIs2hsERucAl ssuaies nnde(mimiar exparinaaatgiconditions, 2E7 antibody
reduced

Table 2
Sequences of biotinylated peptides (set (B) that
35  contained 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-biotin  (SEQ ID No:11)
DAEFR--GSGGSGGSGSK-biotin  (SEQ ID No:12)
DAEF--GSGGSGGSGGSK-biotin  (SEQ ID No:13)
DAE--GSGGSGGSGGSGK-biotin  (SEQ ID No:14)
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25CNS A342 load by 38% (Study 1, males only), 22% (Study 2, non-significant) and 39%
(Study 3, males, p=0.001) and 13% (Study 3, females, non-significant) when compared to
PBS treated anjpals, i these studies 2E7 also reduced CNS A1140 by 183648y 3siaales,
p=0.017) and offered a non-significant reduction in CNS Apeto by 25% (Study 1, males only),
<1% (Study 2) and a non-significant increase of 3% 30(Study 3, females) when compared to
PBS treated animals. 2.Bamvlold Load following 4 month dosing of 4 month old TASTPM
mice Briefly, 4 Memitaring tha inding i RELISraneweid Aedvrd ReRbislss vHRgPBREAbnce or
twice weekly vi@mséngegseritonial (i.p.) route_ After 4 months of dosing CNS 35 amylold
levels were me&8uweliSRURIISE! atieppsividinechoiet wiatemSRL Fiesssiamphwiaertrasted miitry
Between thg ageBSéchiaiming thobMSOther@hSemineychirid paekana s dsverpiohehtially and
consequently, Baaieeatroleftip mpikiby=tietetops (Ehawlettid R (X004% BresinsReteage ine017
(1-2) 130436). svigae e ptaed weisvdirmned 20k 283dgis! &t BES stemtagfitgd $thdySéhd
were singly houseds®insilasdhsaber scofsnicamviereassioe dpigrednhtéhe atmRenligetepgd=20 or
21 per croup) apdrwereERsIoNE efees0Ed g @URB BRitaati ag eatt eatmenisgtidepsntrol
comprisedthe fRlgwindiRs PR3 dYsbitiplterasmisenwas ity dixBidespdienepieakly, C:
2E7 dosed twicgegkly, D RBRiflases Qneanvgelly iSO 0eniie st tase tiferperolitres
volume) of 2E7 Was AJBIRISIERER KR dNRe ianerians ahpilea s hishadeapipdrnimalse
received the sape, uglume, oGP o A0INAIFPELE ARP AoIIWRIBIREN BiRGHhoTst LRiMomyce
are lable 1o sufle,BRANSPURGTE Hinag tﬂarfe&wﬂ;@dwmb&mgt,&mm&g gpfia@ng the

course of stu

asSInumbersw qsﬁs g
males c.4 fem om hIS resu tsl %% ‘?Ee as\?er gcaf?x 3&8 éqeglwfl Pse

(equal numbers % povere eu anase ose Wlt um pentobarbital.
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guanidine HCI ¢6RtiER IS Hictd Mo ElsSRhingierTRerisfReBRas g AN
added, before théteafpedaidarertigr{S§ENRMPERYWaS selpatebiat4CeBPRYS min with
constant agitatiencGarapiing weirotheids ditliteef the Toamdoisseetitr e SeRITE TSRS BICI, pH7.4,
150mM Na€i. 0R0ESadhweeptdgstehesrBBajingamereddid! spon’zf o0T0DEPg0 mins at 4C.
The supernatantsptidz¢salutadNa: fdrtndn 1wee GO sanckdduis dvas wrpkier afes sagapleedtto the
assay plate. ThetbiligtsatérlepvdiditichA 18tRingeste ph tresutrech mdlifgr tthibelpgetisie dosing study.
An analysis of vaitenpasyng usmtbwiiisreawntetsenymitpdptisg SERdOUN® TBluded 25in the
model as fixed effects, All of the interactions between the three factors were also included.
There wergono significad shlie@iaeshevger daadwvo Tosingrsshgdides tonearoréaiced
weekly). With this Q}ﬂqﬁ,ﬁm@rggh%g\ggd fikstly Misndghbrgsessed if there were any significant
differences between the dosing schedules and secondly, as there were no such significant
differences, datg,ffR.tpe bR AeSIEGh3ASERsd es could be combined, thus increasing the
power of the expesiment by:Aoublingihewnberebaice indranalysivoo dpikismaadiam,
reatment Y Het SHURENIS SRR A K7 RIS LTSN shees! NS
Ap40 were also&gxgsa%m;z ARSI A48 el Sineach stalistieal 2 0p oy
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laque was exp?(? qﬁ'ﬂ ctar{l S%u t%rllug € acore ana ¥sSis sO IAFe
P evaluation verS|on sgits from séiecte pegtldes in set (A) further
confirmed the SRU BINDTM derived data indicating that 2E7 bound only to the

peptide encompassing amino acids 1-12 (SEQ ID No:15) of the B-amyloid peptide
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After fixation, the PFA-immersed half brains were coronally cut in a brain matrix into 6 x 2mrn
thick sections. These 2rtirri sections will be referred to as sections A to F, A being the most
rostml and F thg imgst eayeal. Sections A, B & C and 0, E & F were placeddp5epaiaifaoas
ernheddIno cassettes numbered for each animal. Cassettes were held in PFA until ready for
processing and embeddlng Embedding was undertaken on a CitadeiTM 1000 (Shandon)
tissue processdFAIRRRAESSuRU R EIRIBNY PrERRCEAG RiGRARM. Ur9es RS2 %,
10100%1MS - PRitiARS GETAdhahBind Inemeps BRéSHEI2TIRDPRIdE 2 Prghine b-
HistoclearTM - 2myleigpemigeaffin wax 2 x 2hr i 5 On completion of the processing cycle, the
wax impregnat@eniiseuBaeGions were trABSRIMAAGY FVHIESCHPisim (RBQiIRN®44E moulds
and embedded utilising a Histocentrelm (Shandon) paraffin embedding system. Tissue was
embedded suclithakssutienis| Acbhéd Gnadennditione neethelldued @) ddétdetintoohhigit buichlsmuld.
This was 20canuedraifiriior mbisaik o+ $ettesmsrie cepaimsetaisetipdp @intress tdt2drin two wax
blocks of three seghanstiaaly. Serfisisguan-piadea spitbpenbiie 8-angiokhatptiecosual
surface of eachspieeadsaame thesfpéytias(SHAD S WERRH v@ALh wpsaiakerdoEnsureghaicach
section wag pushesingell Sleaririae peptiddsSa SaatAnicsetaiairgiohe scihaV@uyREgUr in
parallel. The peidgfiatethrl ecpsate B LRI W mﬁymﬁﬁetulbéﬂhas%géa@m@@aﬁhtwld
which was thendennadymihaolsauw et Radasddesbipeiedverssthenicoasd

refrigerated plaggynt; Hesvewwgasvr&mgdfmmg@a@mgg JBLRRKSIVRRRLRIGFS 7at room
temperature UnpGayIEchRF G RIS RIRGKBINNIR UL ALLARHIANG, R RURERRSPCtions
floated oy pf%apﬁﬁéeg&gaé}& Geamtl &%rﬁem RSB CRAN Sides.
Two sections werg, Jo usffs a0l ﬁ{eze&ﬁgﬁg RS b LS vere

mounted and sfide re nul ere consecuti rom ifty sections es) were
taken from each biock. S aes were dried on a hot plate and then stored at room temperature
until required. 35Immunohistochernistry was undertaken on sets of 30 slides. On each slide,
the top segtion was labelled Wlth an A1340 antibody (330, rabbit ¢ lonal recognising x-40
arryloid), %% 10R/dind e, the £ ST ESIHSO ="- BIAERA antibody recognising
x-42 fi- arnyI0|dBA'ﬁY|'ﬁ|1in'ﬁﬁf’m‘pﬁsse@&f(?ﬁgtﬂéﬁ é‘?{ﬂl?Gd’)y RiepldR %@%%ﬁ%ap&d Labelling
was carried ouf"38STBABRENE AIBGHITE" AERRIXIPRIPHATPIdiBIBEHRET RISt 0B aICBRBIE,
sections were PRMRI3EE Y ERIRTARME I FOFI8H O RralsH Rt oekEan™iets 3y drogen
peroxide for 30°RiPRAESBRRN el srotrxipdt 65 A Xrfibodies 030 and 20310 were
both appli#d overnight at 1:1000 diiutions, sections being left at 4t. Development of the
sections was withdrsaeiepestindintoniimyithedydateihbiean dHhImIHONER seEdiiaries, Colour
development \N%B@Zﬂﬁbbﬂpﬁél@édawmsauuiaﬂdmobenmdme tetrahydrochloride staining Kit
(DABTM, VectQrdrefes peARIAEINNiIth Mayer's hematoxylin before
being dehydramEKQMedlaacémetaBiqmpemmmasrweimﬁeﬁmndmfw % (@apFds aalrs
before migooscopgilmagesours areaphialinnsarheies s ARGE Masricsagepperegeppedavith
digital camera. dsaagayua ANy yseddISHGIERN4H. ForSefitera g, 8 ¢y AN SHiltse piggented
as % of the segjiAFBBNA (in PCDNA3.1 (Invitrogen) vector), or vector 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 ml of

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

MEM™ media) for 5 h and 6 ml of 10 % (v/v) newborn 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 5mins at 37C, and the detached cells pelleted at 200g for 5Smins. The

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

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

a single cell suspension.
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10that was labelled by the AP antibody. An analysis of variance was used with treatment, sex
and dosing schedule included in the model as fixed effects. All of the interactions between the
three factors w; ded There were no significant differences bet
dosing 153ched®r$ nce or twice weekly). With this experimental de&gnwﬁrg@é%j ?%33%
assess if there were any S|gn|f|cant differences between the dosing schedules and secondly,
as there were /s Qi S@fa¥eRices, data from the two dosing schedules could be
combined, thusﬂe&tr@ﬁ&m@%@ﬁbvhéh?éf(ﬂym%d()pwwﬁeiﬂ%&omﬂ'ﬁﬁﬁ'@ih@ﬂ@ﬁh’bé?'b??rﬁé@|n the
analysis. 20 In toistyea @i are amaetibedit G2 K7 venithedpgritec e ptaQ frrpatiioddyy as
measured with anyéuidipeplid eczog nigjaily é\petitrol laeread et thidtio dYroad ireshedediltsrairagsey
(p=0,0026)sin tireftpE AédhrdehaaromtteshiBRICan pLNaMdnI3BS (7020004 palythepyertex at
the level of the flaudaie. tfdagUiarprinlegyiavas distoeduerthafemabaoeastiegdateth an
antibody recogpisipgdfe: fiRaLR padbelogymms Bllces sugtkhhon GPHEKEEAT)dalthe cortex
at the level of thg iBPRAMMRWREHBLLAFB IR TEGHRIrD the codesis! thedaviehpbine
caudate. No eVﬁW&iWQB@@éH%VMQ/@ﬁ sleiernaegidy, kAnpid s TpsnBueinyas
300bserved in apBUFSHARhEVR R UddiqaRHIR VRINCIS Rl RET oinATetad Wsyialises
ferric iron (iron aoageqaéeaaal qgmagﬁetlesm %ﬁgqﬂmwm@mmmmﬁm red
cells) by produ 6830 &w hof)! QH&J%SEP{%&@%GH @ABAlsapesF clear.
35 Cowl/Hon m %% er w%s en arH od&%ﬁ%(gﬂﬁ'f %deé’ﬁ e 0 At ta
% MOCeROAGP

described above sdested In wo %qun esc g% arg%ognltlon
assay anqlghm5 ¥o p ,olnln s&a'}/g %p recaan |qn asjsay ject recognition
assay exploits the &' aHma suanra ara pro enghl/ ooexp orenove Objects and relies on the

animals' ability to recall an object which had been explored preyiously (familiar object). Eight
month old TASEPUFHERTIAGEb EFF RB LT RO B s QBT to

distinguish betWESH B9t SRLPIaFIRALP BB MR G¥BlReR LI am DB H) MEeLiT tﬁ?ﬂ?

cognitive perfoffibFREthieREIaIHAPREFEG SiIIRR SRRAFMRENRRAY, BYAGHHRSIY ePR@?FW%"ﬁce
treated witf veRiglevRin & toedBnrsmaitatiReHiR Warp saRFAR AT 28 anb-Greadnabieddhe
distinguish betReesraune camectadirareshjesnis THERsaReStRRIFateRs AYIFRFES I vestigate
any potential trrarapetatie effbelistaitigoip tindisataehaveo2e Pverdag naitibptivg assay
The tear condittonasgtraliais! \Was tissitantdeate iedeshibamhimaibleBility ebletiTdineing pP&Vious
painful stimulus with a contextual or cued signal and recall this when 10presented with the
same conéxt orramevitbitotvis gsxdy desdem) ritibilirstingyo 82D tutleed| dUTTASTAFNA ice treated with
vehicle (once dndwitewistekly)rexhtbiiod teabigitive contektmtibaiffesemtiation indicative of
cognitive impairment in these animals, This deficit was unaffected by treatment with 2E7 when

administered once of twice weekly 15 Table 3
antibody Experiment | Experiment
1 2
LN27 100.0+7.1 | 100.0+4.7
G210 55+1.3 20 1.6
2E7 99+3.7 22+14
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 3-secretase site. This

observation would suggest that antibody 2E7 should not recognise adjacent APP
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4 Month dosing of 6 month old TASTPM mice This study involved the administration of 2E7
(300ug 1.p. twice weekly) to TASTPM mice for 4 months, starting at 3 months of age. Control
animals receivgehlgz2A.0p, PBS. As described above, brains were dlssect%;f\mgamgg

The right 20 he%ﬁl’sphere was fixed by immersion in 4% paraformaldehyde and processe?for
histology. The left hemisphere was collected into pre- Welghed 2mleppendorrim tubes, frozen

on dry ice and Re8HEA sAECRr KuIsSEiiRMPRiassiBARRRABIHC Hrieiie A5 bref@ ar ary
analysis of a S|N@1é5éé’é§c§r¥fﬁ'@ﬁﬂ5€§dﬂ‘@hanfa#ﬂ?6rf?§éi€ét'bﬁ %fftB?aﬁrﬁg‘é(llﬂ'ﬁlégpMe@%hlcle
n=7 2E7 treatetigyfiveipyibgent GRRdsivedermare Adding tHe repiie JEdrappianseol as above.
Statistical analysidigSusiemisodeids) fatrowesitin SHéterniag fodimbraht lddersagrsie A2 plague
load in thalamu®<ifitOPE:-Erditd 79 thediCiRd alrasgesitaard-wip poeamplly (54.1%, p=0.022)
in mice dosed waathyREed. 30k abitity sfgmifitaztyt 2t vatedenih té\ ihé G FFoddsiveth pepicid Aftisamément of
brain Ap40 andha B34Hayisampizpeptte (pratiessel ames measanetlais@bBacerdilution factor
1:10,000). A133tneasiciyiicprilioceg Rasask sty faynash Sto N AitedoSET skt 7
(n=12 control. RiihFHigaRAInbIAS BacOREFAIPWEshais editgrrane ddd2 &fydeut this
decrease figiled 1p raagbveiaHstinAisiORHCARGR ETIHDRPAE IpEnngal ibrbaide Boatyinsiate
Regions 40 Varigple -ReQianeremaeenesct atgl RNA was extracted from 2E7 hybridoma cells
and heavy anddightyajiable domaip A SEAHORERKIRMINGE@RIRR S by reverse
transcription angppiymerase chaip JaadianaimisEARip E88 fonuarddemerigrg T-PCR was a

mixture of degenerate primers specific for linurine irnmunogiobulin gene leader-sequences

and the rgyersg Qi%%a‘{\’c?r?oﬁ?‘if,&tie“%&@ﬁ 95)\(%9%@5{ 'B §cQ>' 6L LB e Murine

|sotype|gG2a f

S
erifioation F?@“e&?%ae\eﬂgee W%Ué(gg R oy 5? uc%? oo %%%*f%tcpe
were cloned (ARG é?mue R 20 e%feﬁfeweg A GRLaBAce Cxressed

Sequencg(tKCﬁ'E)DNo 17) 10

EVKLVESGGGLVQPGGSLKLSCAVSGFTESDNGMAWVRQAPRKGREWJAFISNLA
YSlDYADTVTM&QRM&&%M@EMSSLRsEDTAMYYCVSGTWFAYWGOGTLV TVSA
2E7 Vt; DNA Jegiupyleists )
GAGGTGAAGM@@PG@A@I@*T@@@@@M@WWAGM@A@@@M@A@G@M@@
TGAAACTCTCOMESRSTOAIE BEMITIE BATTROADT MoAGTGACIMAGBGANPEIEGT
GGGITCGACASBSTAtALBShMEEEHTOITGCKSBT TN ThaGTBT ITTCABTINGIDAATO the
TMOCATATAGHAFCGACTACERRBAPNGCTANOABGEGRBEIETTC ACGARCTCT
AGAGATAAT GEEARGCHAATACEEEGEA GOHBBAIAATEARE ENBICITCABET BHIBAG 20
GACACGGCCATPEAGTATIIGIETAAGEGIG APITEGRAL bGEIFTFAGTGGGGCCAA
GGGACBOTGCYTCACTGTCTCTGCA 2E7 V, Amino Acid Sequence (SEG ID No:19)
DVVI_TOTPL B8t @ANSTuRNS QENHENG 1 hdid-E5VBIeQ Kike ehadidthidsy S 25
NRESGVPDR 955 6m6rdiaFin ISbSRR R Rimdk e RHER pINRY TR GRMsLEHSRE V,
DNA Sequenced{Sfts HdWe 2ision along the sagittal suture a bore hole was drilled through
GATGTTGTGEGA Sl ad ConhbalbabGrisbrtbSfnfe T8 1565 L& dk St GARAL
GCCTC%TCEQPZ@%%E%F AP(J\%?{?%&Q% WMWW A ‘%)é
ATTTACATTGGRHAGH] GRS é’r@eﬁ%%(% fhd ﬁ%@ﬁ}éﬁ&% I&e% re
AAGTTTCCA’%/%%C&ATM chinlE FRGIE é&% %}Qﬁﬁ
GCGACAGAIILGACAS T CARGANHAS QAS%A% %Qa% é J T TA
CTGCTCTCAA&QJ&%% ?AIQ&B Tébﬁg nd%%A t%gﬁ é%%n |onment to

CTGGA% A@'g\/er 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 & days or until pre-operative body weight was regained. Following recovery,
cannula placement was verified by the angiotensin |l drinking response. Each mouse
received an intracerebroventricular (ICV) administration (5ul) of 100ng angiotensin 1|

verification of t
o Acid
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35 Complementarily Determining Regions (CDRs) are underlined in the amino acid
sequences. Cloning and Expressioni of 2E7 Chimera 40A chimeric 2E7 antibody (2E7c¢)
consisting of the payent spiyine V regions grafted on to human IgG1 (Fc mytated 6a2350s
G237A)) for the heavy chain or human C kappa regions for the Sght chain was generated in
order to express recombinant antibody material that could be used to confirm the correct
cloning of functiH:{TRARHE 1 FXfoirir NIRRT DSt Wiﬂf&l\'eﬂeyéﬁ@h@wﬁhain \Y;
regions and en@eyEYRSLIET AfLmEwsRyMiFe 8l ARSHivPURIBIRITriFPRRATRE IO e RRIAShalian
expression vecthrkira)DussHeciddedie the studierait A RPRNeRsHeO S6PTRE M iYhEMF already
containing humegsiodlhisigptiaegions (IgG1 Fc mutated (L236A, 0237A) or human C kappa,
respectively). 5 Elements of RLD-bshe expression vector for heavy chain expression: Base
PairsDescriptiofrofhb N&y stgtnuizrib® mide€ déFer planmid fof SYUOIR BN 10 & var2d ddmtibeditbeavy
chain 2443 - 27thitelyadoibion, 32dei3&HHo0pmtes338Cio3BORHERIBRNS T4itabba 4163 -
6322Total backbong hE-HTBSORBiEICEIIRI OBNENIETY Beiatdptiainase piarc)dpostight)aias
elements and anpeMEUSIZERY RHOR BhERaDAYER ast fRsdIluShatipaipeRPSRROphstand will
depend upon thegeeish ol tbraaifibRsiidunptsi RaprEnAfltae HeOhBLNbBshemXpisssion
vector For lightshiaiBr@XRIesSian 23§ $6.Caiss Pesctinienfh DA\ Aramapir siddbnegioter
(SVAOIRSV) 104G inkd dduiady Yol chaiRatipradrlRbyhigveRse 6ARFTRRMIBL

was collected and the radioactivity level measured on a scintillation counter.

15  Mice that had been injected into the tail-vein with 2E7 (n=6 per treatment group)
showed a statistically significant increase in the radioactive signal (counts per minute
— CPM) in 50pl of trunk blood compared with the CPM signal detected in vehicle
injected mice — (CPM - vehicle: 1339.7 + 496.2 vs. 2E7 4387.9 £ 980.3;
ANOVA:F(2,13) = 4.97, p<0.05. Post-hoc LSD: p=0.01 2E7 vs. vehicle [post-hoc

20  Duncans: p=0.02 2E7 vs, vehicle]).

In two further studies with 2E7 conducted with the identical protocol, similar
"increases in amyloid efflux into blood when compared with vehicle injected controls
were observed (CPM blood: Vehicle 352 +/- 113 versus 2E7 2397 +/- 353, and
25  Vehicle 1281 +/- 312 versus 2E7 5291 +/- 885; ANOVA with post-hoc LSD test
p<0.001 vs. vehicle).

Transgenic CNS p-Amyloid Lowering Models

30 1. B-Amyloid Load following 4 week dosing of 2 month old TASTPM mice
Male and female TASTPM transgenic mice (double-mutant APPswe x PS1.M146V,
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 treatment 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(9) 3041-3049,
negative control), B: 2E7 (test antibody). All antibodies were dissolved in PBS and
were dosed by the intraperitoneal route. Irrespective 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 2mi eppendorf™ tubes and snap frozen. Samples
were subsequently thawed, reweighed and 1ml of 5M guanidine HCI containing
Complete protease inhibitor™ tablets (Boehringer Mannheim) added, before the
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2774 - 3568Neomycin 3589 - 3878Poly A 3877 - 8063lota! backbone 5077 - 5937
(complementaryBeta lactemase strand) (position of elements and overall size of vector given
above are for {Jysfration purposes only and will depend upon the size of t n
insert) Clones%é@é?reﬁ? cloned VH and V, sequences were identified %%?EHP@%&E Qﬂ;‘
15prepared for expression in suspension culture ClI-40 cells. Expressed 2E7c antibody was
purified from ceAMRIEGINEQUEIAgeaRER I ieHsAedrfichiatBuTaB YOI ERSEEdystem, and
then tested foregliatimg to Ai3 by ELISA and SPR using Biacorelm technology. The results
indicated that the correct 2E7 mouse V regions were cloned and expressed, resulting in a
functional antilSadlestivesiitien dhaedctanidfidstomshay 20farFimMiiine R@kibbdw 2EEPmMght
Chain Hurhanisathm.A5huMwae@e0e it BsXe esrtexed timthep Gent 28 ABE A A8 1iBHaSEG 1D
No:24) and GenbamkeAcpesiatalaast2dbveddriatadurd 28 Upiktanditpopléhdoathtinesagid level
25(including CiMgs) was selected as the acceptor framework, Construct Ll is a graft of the
murine CDRs from the 2E7 VL domain into this acceptor framework. Heamehain

Humanisation T Ak SR A0 GRdaIRAN-S6ERS6IeH NMMPAERIS FRdBAgI21) an allele of
the VH3-48 genecwitihiAitnifiRREENORNA ARIBP @fddave drgieging El3Rsnkiapdddicts- the
2E7 mouse vagighishemydisd @5 Aias sehpatsdBeie bRl deapschaifaperapifbte
Framework togs ol &O&.@ J%o%é te'gﬁwr Aﬁhbe&hgmaa wisiabigiRgawg chain
CORs wsing ? s %ﬁ ‘L Rt ‘%f@;g%”ﬁ‘“ psitions 93
and 94. I—f% E(gaw qt‘))a |ve fa{ ? jﬂﬂa] t:%rggto\%% e(??%ea itlo aleiarrq?ework
mutation WhIC Lrel Bm e rew VI?[ NS x res ectlve ee

Table 4), Tabl '\A(%d?\st PF@IF‘% e?g‘?gtﬂreg 30@7—5%%’%?\%33%?035 ré"\cfve s % a{" 9675
and93,94A anBROHRPLYALAsSRYVE PR gne required concen tlono

Guanidine HCI. Data was analysed using Excel Robosage™ statlstlcal analysis
software and AR levels expressed as pmole/g tissue.

20
In this paradigm, treatment with 2E7 antibody reduced CNS AB42 load by 37%
(p<0.001). and CNS AB40 by 23% (p<0.001).

In subsequent studies under similar experimental conditions, 2E7 antibody reduced
25 CNS AB42 load by 38% (Study 1, males only), 22% (Study 2, non-significant) and

39% (Study 3, males, p=0.001) and 13% (Study 3, females, non-significant) when

compared to PBS treated animals. In these studies 2E7 also reduced CNS Af40 by

18% (Study 3, males, p=0.017) and offered a non-significant reduction in CNS AB40

by 25% (Study 1, males only), <1% (Study 2) and a non-significant increase of 3%
30 (Study 3, females) when compared to PBS treated animals.

2. B-Amyloid Load following 4 month dosing of 4 month old TASTPM mice
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) 130-136).

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 once
weekly, C: 2E7 dosed twice weekly, D: PBS dosed once weekly. A 300 microgram
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H2H124AV H3H148\ll Construction of Humardsed Heavy and Light Chain DNA 15Humanised
V regions were synthesised de 110V0 by build up of overlapping oligos and PCR
amplification. n sites for cloning into mammalian expression vect nd
RLN-bshe and%fu}réglgﬂmﬁn%unoglobulln signal sequences derived from the9 osen ur%%%?
acceptor frameworks were included. The DNAs encoding the humanised V regions (H1 (SEG
ID NO:27), H2 ¢Ssd7DNroiitss yotume) phRET)wes Rerinisterad j4-0s B3 RReFieR5adgERer with
signal sequenc¥shigiritieaiatcrmaiaecpiusd trrepREIB YW TE PARRSIAG MAR WAL AASER REsSsion
vectors: H1. H2ightéea3verks REASHENeNisg eredizhie DreaflenseriiageAve STMRMSH Atithan
IgG1 Fc mutateeshitavwrhams azctalsoieditirigorthetations 0288 Atedyd G mAMRgNsIMegh H1
(SEC) ID NiO: 359 filitivie g thfetRa(SE 0 hix b3 Bfemaldsil S erih; B34 $EGI4D \0eBs);0: 2 was
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also included. There were no significant differences between the two dosing

schedules (once or twice weekly). With this experimental design, firstly it could be

assessed if there were any significant differences between the dosing schedules and

secondly, as there were no such significant differences, data from the two dosing

30 schedules could be combined, thus increasing the power of the experiment by
doubling the number of mice in the analysis.

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 immunochistochemical 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 level of the hippocampus.

40  Adjacent sections were stained with either an AB40 or Ap42 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
section area.
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After fixation, the PFA-immersed half brains were coronally cut in a brain matrix into

6 x 2mm thick sections. These 2mm sections will be referred to as sections Ato F, A

being the most rostral and F the most caudal. Sections A, B & Cand D, E & F were

placed in separate embedding cassettes numbered for each animal. Cassettes were
5  held in PFA until ready for processing and embedding.

Embedding was undertaken on a Citade/™ 1000 (Shandon) tissue processor. All
tissues received the following processing regimen:-
70% IMS -1 hr
10 100% IMS - 3 x 1hr
100% ethanol ~ 2hr
100% isobutyl alcohol; 1 x 2hr; 1 x 1.5hr
Histoclear™ —~ 2 x 1.5hr
Paraffin wax — 2 x 2hr
15
On completion of the processing cycle, the wax impregnated tissue sections were
transferred to molten-paraffin wax filled base moulds and embedded utilising a
Histocentre™ (Shandon) paraffin embedding system. Tissue was embedded such that
sections A, B & C went into one mould; D, E & F into a second mould. This was
20 carried out for all sets of sections ie. each hemisected brain resulted in two wax blocks
of three sections each. Sections were placed in the moulds such that the caudal
surface of each piece became the future cutting surface. Care was taken to ensure
that each section was pushed well down in the mould so that microtoming of each
would occur in parallel. The perforated processing cassette was then carefully placed
25 onto each mould which was then topped up with molten wax. Embedded blocks were
then cooled on the refrigerated plate until they could be removed from the moulds.
Blocks were stored at room temperature until required for microtoming. Blocks were
cut at random and 5 micron sections floated onto prelabelled gelatine coated slides
(Superfrost™, Erie Scientific Company) slides. Two sections were floated onto each
30 slide. Wherever possible, consecutive sections were mounted and slides were
numbered consecutively from 1 to 25. Fifty sections (25 slides) were taken from each
block. Slides were dried on a hot plate and then stored at room temperature until
required.

35 Immunohistochemistry was undertaken on sets of 30 slides. On each slide, the top
section was labelled with an AB40 antibody (G30, rabbit polyclonal recognising x-40 B-
amyloid), the lower section with the AB42 antibody, 20G10, monoclonal antibody
recognising x-42 B-amyloid. A minimum of 5 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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being left at 4°C. Development of the sections was with the respective biotinylated anti

rabbit and anti-mouse secondaries. Colour development was accomplished with a

diaminobenzidine tetrahydrochloride staining kit (DAB™, Vector Labs). Sections were

briefly counterstained with Mayer's hematoxylin before being dehydrated, cleared and
5 cover-slipped.

Sections were left to dry for at least 48 hours before microscopy. Images were

captured on a Leica DMRB™ microscope equipped with digital camera. Images were

analysed using Qwin™ software (Leica) and resuits presented as % of the section area
10 thatwas labelled by the Af antibody.

An analysis of variance was used with treatment, sex and dosing schedule included
in the model as fixed effects. All of the interactions between the three factors were
also included. There were no significant differences between the two dosing

15 schedules (once or twice weekly). With this experimental design, firstly we could
assess if there were any significant differences between the dosing schedules and
secondly, as there were no such significant differences, data from the two dosing
schedules could be combined, thus increasing the power of the experiment by
doubling the number of mice in the analysis.

20
In this paradigm, treatment with 2E7 antibody reduced plaque pathology as
measured with an antibody recognising AB42. Plaque pathology was reduced by
27.1% (p=0.0026) in the cortex at the level of the hippocampus and 43% (p<0.0001)
in the cortex at the level of the caudate. Plaque pathology was also reduced when

25 measured with an antibody recognising AB40. Plaque pathology was reduced by
16.6% (p=0.0421) in the cortex at the level of the hippocampus and 17.3%
(p=0.0342) in the cortex at the level of the caudate.

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 insoluble 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  Object recognition assay
The object recognition assay exploits the animals’ natural propensity to explore novel
objects and relies 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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A6 binding profiles for each of the 2E7-derived humanised variants. Comparison of the EC50

values to the 3fd6eheyyed little loss of Ap binding activity had been incuriqeriapesiglisiies
humanization process. Compariso of 2E7 Humanised Variants by Comeetition ELISdfN 2E7c
d for their atﬁ\lity to

chimeric and hymani eq gn 88 ies H]tLl..HZLl élnd Hle Were assesse

nhibi the bind PR 4t 70 &gﬂ%’é{’r‘i” (apaied connifve perfarnance n ISt AR i a
competition EL &?WOQ%@?B c@ﬂ%é&i%@f@%ﬁg égj?gb‘ﬁﬁﬁé?ﬁlﬁf‘%%%ﬁgcompare the
AP binding act{f) SRS APERHGHTERILRE R 4Raley MR eda HiBMED Reftean CQffibody. 1)
Immobilisedbictffy fATiteRORifGT AP e RS AR PN IRTR IRII2WeF TR gRY SREptRidin on
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series of 2E7-derived huma}nised variant 10 antibodies. Bound mouse 2E7 MADb was then

detected with dré®insendibomim asegtgate. Table 8 shows results of two assays. Table 8
Competitor MbTiERjeairmentditiondsongseras) Srigneartd EsbihEapieraisezhifty to correlate a
previous painful stimulus with a contextual or cued signal and recall this when
10 presented with the same context or tone following Xh delay. In this study 8-month old
TASTPM mice treated with vehicle (once or twice weekly) exhibited a deficit in
contextual differentiation indicative of cognitive impairment in these animals. This
deficit was unaffected by treatment with 2E7 when administered once of twice weekly

15
4 Month dosing of 6 month old TASTPM mice
This study involved the administration of 2E7 (300ug i.p. twice weekly) to TASTPM
mice for 4 months, starting at 3 months of age. Control animals received I1gG2A in
PBS. As described above, brains were dissected and hemisected. The right

20  hemisphere was fixed by immersion in 4% paraformaldehyde and processed for
histology. The left hemisphere was coilected into pre-weighed 2mt eppendorf™
tubes, frozen on dry ice and stored at -80°C for subsequent analysis of amyloid
content.

25 A preliminary analysis of a single section from each of a random selection of brain
samples (n=6 vehicle, n=7 2E7 treated group) by IHC was undertaken using the
same general protocol as above. Statistical analysis (Student’s t-test) shows that
there was a significant decrease in AB42 plaque load in thalamus (71.9%, p=0.007)
and in thalamus + cortex + hippocampus (54.1%, p=0.022) in mice dosed with 2E7

30  but no significant change in AB40.

For biochemical 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 control, n=16 treated). AB40

35  concentrations were also decreased (22.6%) but this decrease failed 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 immunoglobulin gene leader-sequences
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IC sn (p.gerni) Standard Error 2E7¢ Chimera 1.31 0.20 1.29 0.13 H11..1 1.62 0.40 1.76 0.21
H2t.1 1.28 0,26 1.66 0.28 H3L1 1.53 0.16 1.39 0.23 152)113-arnyloid in solution; a constant
concentration Qf5amyigidvas pre-incubated with a dilution series of humggisgsh&E ds2025
antibody variants - the mixture including complexed and free amyloid was added for a short
time to wells containinﬁg immobilised mouse 2E7 MAb. The amount of free p-amyloid that was

still available fo? BTG EHESRIIMEDHaR SPETISRAIBA RARY RS IR SRR BN P L8RS 9 shows

20results of ng’g&i@_type IgG2a for the heavy chain and murine kappa for the light chain.
Primers were designed according to the strategy described by Jones and Bendig
(Bio/Technology 9:88, 1991). RT-PCR was carried out in duplicate for both V-region
5  sequences to enable subsequent verification of the correct V-region sequences. The
V-region products generated by RT-PCR were cloned (Invitrogen TA Cloning Kit)
and sequence data obtained.

2E7 V4 Amino Acid Sequence (SEQ ID No:17)

10 EVKLVESGGGLVQPGGSLKLSCAVSGFTFSDNGMAWVRQAPRKGPEWIAFISNLA
YSIDYADTVTGRFTISRDNAKNTLYLEMSSLRSEDTAMYYCVSGTWFAYWGQGTLV
TVSA

2E7 Vi, DNA Sequence (SEQ ID No:18) :

15 GAGGTGAAGCTGGTGGAGTCTGGGGGAGGCTTAGTGCAGCCTGGAGGGTCCC
TGAAACTCTCCTGTGCAGTCTCTGGATTCACTTTCAGTGACAACGGAATGGCGT
GGGTTCGACAGGCTCCAAGGAAGGGGCCTGAGTGGATAGCGTTCATTAGTAAT
TTGGCATATAGTATCGACTACGCAGACACTGTGACGGGCCGATTCACCATCTCT
AGAGATAATGCCAAGAATACCCTGTACCTGGAAATGAGCAGTCTGAGGTCTGAG

20 GACACGGCCATGTACTATTGTGTAAGCGGGACCTGGTTTGCTTACTGGGGCCAA
GGGACTCTGGTCACTGTCTCTGCA

2E7 V. Amino Acid Sequence (SEQ ID No:19)
DVVLTQTPLSLPVSLGDQASISCRVSQSLLHSNGYTYLHWYLQKPGQSPKLLIYKVS
25 NRFSGVPDRFSGSGSGTDFTLKISRVEAEDLGVYFCSQTRHVPYTFGGGTKLEIK

2E7 V| DNA Sequence ((SEQ 1D No:20)
GATGTTGTGCTGACCCAAACTCCACTCTCCCTGCCTGTCAGTCTTGGAGATCAA
GCCTCCATCTCTTGCAGAGTTAGTCAGAGCCTTTTACACAGTAATGGATACACCT
30 ATTTACATTGGTACCTGCAGAAGCCAGGCCAGTCTCCAAAGCTCCTGATCTACA
AAGTTTCCAACCGATTTTCTGGGGTCCCAGACAGGTTCAGTGGCAGTGGATCAG
GGACAGATTTCACACTCAAGATCAGCAGAGTGGAGGCTGAGGATCTGGGAGTT
TATTTCTGCTCTCAAACTAGACATGTTCCGTACACGTTCGGAGGGGGGACCAAG
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 lgG1 (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 i
regions. DNA encoding 2E7 murine heavy and light chain V regions and endogenous
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murine signal sequences was cloned in frame into the mammalian expression
vectors RLD-bshe (for the heavy chain) and RLN-bshe (for the light chain) already
containing human constant regions (IgG1 Fc mutated (L235A, G237A) or human C
kappa, respectively).

Elements of RLD-bshe expression vector for heavy chain expression:

Base Pairs Description of DNA segment
0-1014 Promoter (SV40/RSV)

1015 - 2442 Antibody heavy chain

2443 - 2765 Poly A

2766 - 3142 BG Promoter

3239 - 3802 DHFR

3803 - 4162 Poly A

4163 - 6322 Total backbone

5077 - 5937 (complementary Beta lactamase

strand)

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

Elements of RLN-bshe expression vector for light chain expression:

Base Pairs Description of DNA segment
0-1014 Promoter (SV40/RSV)
1015-1731 Antibody light chain

1732 - 2051 Poly A

2388 - 2764 BG Promoter

2774 - 3568 Neomycin

3569 - 3876 Poly A

3877 - 6063 Total backbone

5077 - 5937 (complementary Beta lactamase

strand)

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

Clones with correctly cloned Vy and V| sequences were identified and plasmids
prepared for expression in suspension culture CHO cells. Expressed 2E7¢ antibody
was purified from cell culture supernatant by protein A chromatography on a FPLC
system, and then tested for binding to A 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
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
(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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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 Fc 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

25  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 ID
Nos: 35 + 41, 37 + 41, 39 + 41) in 6-well plates. CHOK1 cells passaged in DMEM
F12, with 5% ultra low IgG foetal bovine serum and 2mM glutamine were grown to
35 confluency in 6-well plates. The confluent celis were transfected with a total of 7.5 pg
DNA: 30 pg 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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Material from transient transfection was purified using ProSepA columns or FPLC

with ProSepA HiTrap columns.

10

Assessment of 2E7 Humanised Variants H1L1, H2L1 and H3 L1 in 8-Amyloid

Binding ELISA
2E7 H1L1, H2L1 and H3L1 humanised variants were assessed for binding to human

15  Ap peptide (1-40) biotinylated at the C terminus. The chimeric 2E7 was used as a
reference. Tables 5-7 show results with various batches of purified material from
large scale transient transfections.

Table 5
ELISA MAb ECso (1g/ml) Standard Error
AR binding 2E7¢ Chimera 0.033 0.00144
H1L1 0.035 0.00142
H2L1 0.048 0.00202
H3L1 0.044 0.00105
20
ELISA MADb ECs (ng/ml) Standard Error
AB binding 2E7¢ Chimera 0.043 0.00183
H1L1 0.051 0.00164
H2L1 0.044 0.00191
H3L1 0.055 0.00094
ELISA MAb ECso (ng/ml) Standard Error
AR binding 2E7¢ Chimera 0.044 0.00169
H1L1 0.047 0.00265
H2L1 0.041 0.00174
H3L1 0.040 0.00116
25  These results indicated very similar AB binding profiles for each of the 2E7-derived

humanised variants. Comparison of the EC50 values to the 2E7c showed little loss of
AB binding activity had been incurred through the humanization process.

Comparison of 2E7 Humanised Variants by Competition ELISA
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2E7c¢ chimeric and humanised antibodies H1L1, H2L1 and H3L1 were assessed for
their ability to inhibit the binding between the human A peptide and the parental
mouse 2E7 MAb in a competition ELISA.

Two types of competition ELISA were established in order to compare the AR binding
activity of the three humanised variants compared to the 2E7 chimeric antibody.

1) Immobilised B-amyloid; biotinylated human AB peptide (1-40) was immobilized
through Streptavidin on ELISA plates Mouse 2E7 antibody was added at a constant
concentration along with a dilution series of 2E7-derived humanised variant
antibodies. Bound mouse 2E7 MAb was then detected with anti-mouse 1gG
conjugate. Table 8 shows results of two assays.

Table 8
Competitor MAb  Experiment Experiment
1 2
ICso (ng/ml) Standard Error 1C5 (ng/ml) Standard Error
2E7¢ Chimera 1.31 0.20 1.29 0.13
H1LA1 1.62 0.40 1.76 0.21
H2L1 1.28 0.26 1.66 0.28
H3L1 1.53 0.16 1.39 0.23

2) B-amyloid in solution; a constant concentration of -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 MAb. The amount of free B-amyloid that was still available
for binding the immobilised parental 2E7 MAb was then detected. Table 9 shows
results of two assays.

Table 9
Competitor MAb  Experiment Experiment
1 2
ICs (ug/ml) Standard Error 1Cs (ug/ml) Standard Error

2E7c Chimera 0.052 0.006 - -

H1L1 0.114 0.014 0.140 0.024
H2L1 0.075 0.009 0.119 0.014
H3L1 0.069 0.004 0.115 0.013

Al humanised antibody variants inhibited the binding of mouse 2E7 MAD to [3-
amyloid with a very similar profile. ICs, values generated for H2L.1 and H3L1 variants
were consistently close to that of the 2E7c chimera (where used), which had the
highest inhibitory activity in both assays. However, variant H1L1 showed a somewhat
reduced inhibitory activity in both assays, indicating a possible slightly lower affinity
for B-amyloid.

SPR Biacore™ Analysis of 2E7, 2E7c, H1L1, H2L1, H3L1

41



9.91e5 5.76e-558.1 Run 2 1.166 5,49e-5 49.8 Average(SD) 1.05e8 5,63e-5 54.0(5.9)
H3L1 Run 1 8.24e5 8.26e-5 76,0 Run 2 8.3e5 4.75e-5 57.2 Average(SD) 5775 5.47e-5
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The kinetics parameters of recombinant mouse 2E7 MAb, chimeric 2E7¢ and
humanized variants H1L1, H2L1 and H3L1 binding to human beta-amyloid peptide
(1-40) and (1-42) were assessed using Biacore™ analysis on a Biacore™ 3000. Two
different assay formats were used.

Method A

(i) Briefly, <20 resonance units of beta-amyloid 1-40 peptide (biotinylated at the C-
terminus) were captured on a streptavidin biosensor chip (as used for Table 10A).
The antibodies were diluted down in HBS-EP buffer and passed over the
streptavidin/beta-amyloid surface at concentrations ranging from 0.001nM-8nM (for
Table 10A). Two separate runs were carried out; each run was carried out on a new
streptavidin/beta-amyioid surface. Runs 1 and 2 were essentially the same though
there were some differences in the parameters used; Run 1 was carried out using a
chip surface on which 16 RU’s of beta-amyloid were captured, and antibody
concentrations of 0.001nM-8nM were used, an association time of 4 minutes and a
dissociation time of 20 minutes were used at a flow rate of 50pl per minute. For Run
2, less than 10 RU’s of beta-amyloid were captured and antibody concentrations of
0.003125nM-8nM were used. The flow rate and association times were the same as
Run 1, however the dissociation time was reduced to 15 minutes.

(i) Beta amyloid (1-40) and (1-42) were amine-coupled on different surfaces of a
CMS5 biosensor chip to a level of <20 resonance units (as used for Table 10B).

The antibodies 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).

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 IgG polyclonal antibody
surface (for recombinant mouse 2E7 MADb) or a protein A surface (for humanized
H2L 1) of a CMS5 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 pulse of 100mM H,;PO,, and for Table 10A
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.

Results

Method A(i) was used to rank order the antibodies by beta-amyloid binding kinetic
data. The data obtained is shown in Table 10A. This shows that the parental 2E7
Mab has a KD of 36.1 pM for streptavidin-captured beta-amyioid. The chimeric
mouse-human antibody showed a slightly reduced KD of 45.8 pM and the humanised
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66.6(13.3) Method A(i) was used to confirm that the additional two amino-acid residues on
the C-terminus of beta-amyloid (142) compared to beta-amyioid (1-40) did not 10significantly
alter the binding_properties of 2E7 and Hal. The data obtained is shown in Table 103 and did
confirm this, Ta 2 Bglk’ﬁzﬁ)ody Beta- ka kd KD amytold (Ms-1) (PM) 2T AFHEL82928

1.269-4 317 1-42 3.82e5 1.51e-4 394 Hal
constructs range from 54 (H2L1) to 93.6 pM (H1L1). In conclusion this demonstrates

that the humanisation procedure had been very successful and very little affinity had

been lost. The additional backmutations introduced for H2 and H3 had a small but

beneficial effect, although the differences between H2 and H3 constructs are within
5  the standard deviations for these experiments.

Table 10A
Antibody ka kd KD(pm)

2E7 Run 1 1.61e6 6.17e-5 38.3
Run 2 1.69e6 5.72e-5 33.8

Average(SD) 1.65e6 5.97e-5 36.1(3.2)
c2E7 Run 1 1.34e6 6.44e-5 48.1
Run 2 1.3e6 5.65e-5 43.5

Average(SD) 1.32e6 6.10e-5 45.8(3.3)
H1L1 Run 1 5.60e5 5.32e-5 95.0
Run 2 6.37e5 5.87e-5 92.2

Average(SD) 5.99e5 5.60e-5 93.6(2.0)
H2L1 Run 1 9.91e5 5.76e-5 58.1
Run 2 1.1e6 5.49e-5 49.8

Average(SD) 1.05e6 5.63e-5 54.0(5.9)
H3L1 Run 1 8.24e5 6.26e-5 76.0
Run 2 8.3e5 4.75e-5 57.2

Average(SD) B8.27e5 5.47e-5 66.6(13.3)

Method A(ii) was used to confirm that the additional two amino-acid residues on the
C-terminus of beta-amyloid (1-42) compared to beta-amyloid (1-40) did not

10 significantly alter the binding properties of 2E7 and H2L1. The data obtained
is shown in Table 10B and did confirm this.

Table 10B
Antibody | Beta- ka kd KD
amyloid | (Ms™) | (s (pM)

2E7 1-40 4.05e5 | 1.28e-4 | 317
1-42 3.82e5 | 1.51e-4 | 394
H2L1 1-40 3.33e5 | 1.22e-4 | 366
1-42 3.40e5 | 1.55e-4 | 456

15  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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1.40 3.33e5 1.22e-4 366 -423.40e5 1.55e-4 456 15fVletticid B was used to negate avidity
effects potentially seen in the first assay format. Avidity effects, caused by both Fab domains
of a single anti I e binding at the same time to two adjacent bet ng@ij i
molecuﬁas on tﬁgb%do@rfsﬁ#surface (or WO 2007/113172PCPEP2007/05§’ |n9%?ﬁ%r%%8ric
forms of beta-amyloid), would increase the apparent affinity of binding. Affinity measurements
obtained using™ettiges rEnsibhsiarrmabie) Jewidiagrase e aparRyaitai P{RNgings-1)
With StandardAffinity measurements obtained using Method B are shown in Table 10C.

Table 10C
| Antibody | ka kd KD (nM)
Ms™) | (s™) With Standard
Deviation n=3
2E7 2.83e5 | 4.28e4 1.58

+0.54e5 | £ 0.65e-4 | +0.55

H2L1 1.06e5 | 7.50e-4 7.32
10.27e5 | +£0.50 +1.64

Evidence that this assay provided true 1:1 binding affinities was obtained when Fab
fragments of H2L1, obtained by papain digestion, bound streptavidin-captured beta-
amyloid (1-40) by a similar method to Method A(i) with an estimated KD of 2.4nM,

10  Method B was also used to confirm that the additional two amino-acid residues on
the C-terminus of beta-amyloid (1-42) compared to beta-amyloid (1-40) did not
significantly alter the binding properties of an identical sequence clone to mouse 2E7
MADb, 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 2.38e5 | 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 similarly to 2E7 in binding to the

20  peptide encompassing amino acids 1-12 (A1, SEQ ID No:15) of the B-amyloid
peptide and not to the peptide encompassing amino acids 2-13 of the B-amyloid
peptide (AB2-13, SEQ ID No:44).

Activity of H2L1 in the I"° B3-Amyloid Efflux Model

25  In order to functionally compare the humanised H2L1 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:
1940 = 166; 2E7: 10065 + 1386; H2L1: 10913 + 1535). Statistics used were ANOVA
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with post-hoc LSD test. n=7 vehicle, n=6 2E7, n=6 H2L1, (p<0.001 for each test
compound vs. vehicle).

This data provides further evidence that the humanised H2L1 antibody has retained
the functional properties shown with the mouse 2E7 molecule.

Investiqation of the Pharmacokinetics of H2L1 and 2E7
The terminal half life of test antibody in mice was investigated. Test antibody was

administered by a 1 h intravenous infusion to 4 mice to achieve a target dose of
400ug per mouse. Serial blood samples were taken from each mouse up to 5 days
after dosing (one mouse from the 2E7 group did not complete the study and one from
the H2L1 group was removed from subsequent analysis because it became apparent
the dose had not been administered i.v.). Antibody levels were measured using a B-
amyloid capture ELISA.

Analysis of the data indicates that the humanised antibody H2L1 has a terminal half
life of circa 82 hours in mice (Table 11), which is comparable to that of the parent
mouse monoclonal antibody 2E7 (circa 75 hours).

Table 11
Parameter Mean £ SD (n=3)
Cmax (ug/mL) 291 +£43
Tmax (h) # 2.0 (1.1-2.1)
CLp (mL/h/kg) 0.9+0.1
t2 (h) 8214
Vss (mL/kg) 94 £ 12

# median and range

Cmax Observed maximum plasma concentration.

Tmax Time of the observed maximum plasma concentration

ClLp  Total plasma clearance; Dose/AUCq.in).

tha Terminal phase half-life was determined as the ratio of In2/z where z is the terminal
phase rate constant; calculated using unweighted linear regression analysis (after
log transformation) 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 MRTo.nt.

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
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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Evidence that this assay provided true 1:1 binding affinities was obtained Whe:\n Fab fragments
of Hal , obtained by pepsin digestion, bound streptavidin-captured betaarnyloid (1-40) by a
similar method wwdvieshatbxéi) with an estimated KD of 2.4nM, 10Method B y@s@lﬁﬁmgo
confirm that the additional two amino-acid residues on The C-terminus of beta- arnyf/lmd (1-42)
compared to betg-arnyloid (1-4 no nificantl r the binding properties of an
|den?|cal sequeﬁg‘?}isa lay T%g PM@ 4\% e%% & Yo a ARIESI 5 hown in
Table 100. 15 ’f‘ifg%??gé‘ 2@’8{%’?1 Ri’l?é{ E‘)’?&J‘?ef?k’?(\‘iﬂﬂ?@ﬂ%%?f the
2.39e52.74e-4 °fﬂ‘%&'ifi° AT IHYEE SUPRN2Ed4r e RERATY SfrRiRiR fyankfieninsms
mapping study BRZEPHRIGHRY hiactemisekaprientors Resiran abovesd dusstinatipabbve, Hal
behaved similafiA8PEPHRARMG teetlows dnserrteveredmpdasirmpimainyereidetianaseapl,
SEG ID No:15) BRtAEgseRil ierhipristiersiuaie Hstrotentapipedeussrefispbisdirmjrdaviele acids

2A3 of the p-arRSRABMEI ETBRLE, & EGjndaNbheaye saturation of the plasma amyiloid
pool.

10 This study was approved by the Institutional Animal Care and Use Committee
(IACUC) of MACCINE Pte Ltd, or “Maccine” prior to start of the experimental phase.
The IACUC protocol number was #08-2006. GSK has performed a site visit of
Maccine and has reviewed their ethical review process and found it acceptable

15 Plasma samples were serially diluted 1:10 to 1:50000 and added to A4 coated
ELISA plates. Standard curves were created ranging from 0—-10ug/ml H2L1 in
diluent. Following an overnight incubation at 4°C H2L1 was visualised using anti-
human IgG horseradish peroxidase (Amersham - diluted 1:2000 in diluent) and
tetramethylbenzidene detection system. Following single and repeat iv bolus

20  administration, plasma levels of H2L1 appeared to increase in a dose dependent
fashion. There was no evidence of severe non-linearities in the pharmacokinetics,
indicating that for the majority of the dosing interval, excess molar concentrations of
H2L1 in the plasma compared with free amyloid levels were achieved.

25  Total AB4, was measured in neat plasma using a commercially available A 1-42
ELISA kit (Innogenetics) in accordance with the manufacturers instructions, with
standard curves ranging from 500-7pg/ml 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 AB42
levels but measures the apparent 'total' AB,,. There was a dose and concentration
dependent increase in AB,, (with plateau levels of approximately 300, 125 and 25
pg/ml detected following 10, 1 or 0.1mg/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 to be a result of lack of
clearance of complex. This was evident by the elimination rate of the total ABs2as
well as the fluctuation in the total levels over a dosing interval.

40  To date only the plasma analysis has been completed and fully 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 H2L1.
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Activity of Hal in the II'S NArnMIOId Effiux Model 25In order to functionally compare the
humanised Hal with the parent mouse monoclonal 2E7, both were tested on the same day in

the 1125 p-amyiqid@ffiipsmode/ described above. Both Hal and 2E7 signifiggpily.insraasad
counts per minute (CPM) in blood 30compared with vehicle control. CPM of radioactivity in

o AR Ol P
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Investigation of%%ﬁ&ﬁﬁ%ﬁ@@gmm Deweveh e s hdifarenee t@é‘teantibody in
mice was investigagage Petyeaishifamas %iﬁﬂfﬂ%t%é‘d'ﬁ?'a 1 h intravenous infusion to 4
mice to achieve a target dose of 10 400ug per mouse. Serial blood samples were taken from
each mouse up to 5 days after dosrng (one mouse from the 2E7 group did not complete the

study and one #\0e

became apparqnnmmemmbbmmmm@@) Antibody Ievels were measured
using a pdigylGeraaptupin&lfiSia (¢ Yaralyissuo b thandddes ioidhoates ADatde duemaissaetd

antibody Hal has tadegmineldisliekef.citaa &2 houisnnigusenohediedslheuhitivs eorzparable
to that of the pasedrdETyIoARIPEticH oINS THEIEGROR I 08 FsdnRE T @blerdobieFarameter
Mean SD (n=3)zk&mees g6t g2l Bdse EnMoéhhang 8, Aridedchs Srémoll S, Kaspereit J,
Nowak P and Niggemann K, editors. Poster Presentation at the 44th Annual Meeting
15  of the Society of Toxicology, New Orleans, Louisiana, 6 to 10 March 2005). The
potential for H2L 1 to elicit an inappropriate response (such as encephalitis) in an
aged brain was investigated in old, ca. 20 years, ex-breeding female monkeys. In
addition, safety, treatment-related microhaemorrhage, neutralization/clearance of test
material, hypersensitivity, and immune complex disease were also investigated
20  following intravenous administration for 8 weeks in two-weekly intervals. In addition
CNS and blood samples were analysed for levels of AB4o42.

Study Design
Groups of 5 (group 1), 9 (group 2) or 10 (group 3) geriatric female cynomolgus

25  monkeys were given 0 (vehicle), 50 or 100 mg/kg/dosing day H2L1 in vehicle (4
mi/kg) every second week for 8 weeks intravenously by slow bolus administration.
The vehicle consisted of sodium acetate trihydrate 6.81 mg/mL, disodium edetate
dehydrate 0.0186 mg/mL, polysorbate 80 0.2 mg/mL, and L-Arginine base 10 mg/mL,
the pH was 5.5. Dose levels were chosen to investigate dose levels that were 5 and

30 10 fold intended clinical dose levels.
The following evaluations were performed pre-dose, daily (clinical signs, body weight,
food consumption), week 4 and the week before necropsy: in-life animal
observations, body weight, body temperature, haematology, clinical chemistry
(including cerebrospinal fluid [CSF] analysis), urinalysis, and cytokine determination

35 in CSF. Following necropsy, organ weights, 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.

Results

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 clinical pathology (hematology and
serum chemistry) were concluded to be age- and not test article related.
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hippocampus, was processed into wax as described above. For
immunohistochemistry, sections were labelled with a pan-AR antibody (1E8,

25 monoclonal antibody raised to AR 13-27), or with the AR42 antibody, (20G10,
monoclonal antibody recognising AR x-42), and labelling was developed as above. A
visual count of the number of plaques was taken for each section. Tissue from all five
vehicle-treated cynomolgus monkeys showed evidence of parenchymal AR plaques.
There was also evidence of cerebrovascular labelled AR and intraneuronal AR,

30
Analysis of beta amyloid/antibody complexes in plasma
Biochemical analysis was carried out on plasma samples from two time points (at the
end of weeks 4 and 8 after start of dosing) from animals dosed with 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 AB 1-42 ELISA kit,
incubated overnight at 4°C. Control samples were analysed both neat 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 backcalculated to pg/mi values using standard curves,

40 and then corrected for any assay dilution. Total plasma 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 signifi icantly higher levels of AB42 (p < 0.001 by
student t-test) than in control groups.
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Orleans, LouisiafmAdgraghMmicbpaRftohs T hevipaieaialiondmtid-iooalisitcapwsappropsiate
response (suchitesieacenbrlitistionafepaed siabnyRmilkasHaled b Telthehaiyerige
ex-breeding fegnalenmienkeys. In addition, safety, treatment-reiated miorohaemorrnage,
neutralizationfolearance of test material, hypersensitivity, and immune complex disease were
also investigated 20following intravenous administration for 8 weeks in two-weekly intervals.

In addition CNB,ghehiRI8PE RRMRIER tGIfAmaINERH for levels of AB r- 40/42. Study Design
Groups of 5 (grRyR. Rybht 9 (group 2) or 104gLa LOgfigtric female cynomolgus 25monkeys
were given O %50 or 100 mgikg g day 1 in vehicie (4 ml/kg) every second
week for 8 wegl % intravenous h/dtﬁ)étslow%gt s administration. The vehicle consisted of sodium
acetate tggyd ré% m%aE Sodiu e fate dehydrate 0,0186 mg/mL, polysorbate 80 0.2

mg/nit, and L- r Jnln ase 10 magirrilL, g was 5.5. Dose levels were chosen to
investigate doge evelsna'to at were 5 and g "T8Id intended clinical dose levels.

ium ¢
Disodium edetate dihydrate 0.01 86mg
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

49



The following evaluations were performed pre-dose, daily (clinical signs, body weight, food
consumption), week 4 and the week before necropsy: in-life animal observations, body
weight, body tepgesgiHig1Aaematology, clinical chemistry (inoludino cerebgpspipaliiiddfsSF
analysis), urinalysis, and cytokine determination 35in CSF. Following necropsy, organ

- weights, macroscopic observations, and microscopic observations of the brain, cervical spinal
cord and gross Mzgsdgr? S were conducted on all animals. Toxicokinetic evaluation was
performed after cach HOSMY. RN RSAFTHramnmerkd Urgia AmireRaithse i erd R ERere
no signs which Ao a%&j an influence of the test item on the general condition of the animals
at the administéréaGRECPhY QRGeS BFIERRBMATH \TRARBBHANEWYSYISSSS
(hematology areilLEYARSMESGRETIPRISAKASHLABENE- BAEREA\RAGIAR test article related.
Systemic exposure to H2L1 (as measured by AUCG., and Cm") increased approximately in
proportion to ddAROETY MWM@MPMMWMU regike ONA4SEQ (BMalzd)in systemic
exposure betwEHESHEGCARSEHTIBAARISEEZAGHAGPENTES TRTIE OETE BAGEIBSEEC
inflammatory rd&AGASTICTIGCHGIGARCETCIEGREFeREly SIS ABTADETR TVEEE AIGAACT
macroscopic OIGGRTGLBPICABETTSGHEBCRIBE T BEggEsted 8 testilamoAfiRReAGT
specifically no mFatIaGDACRIEATASTRERRNGR AT SR MESEORTHEIasEmeerpRliance
with the Good balramatmy Reativec Regntationsas ontiogd A G BaeCHRIRISALIR W RENex

1 and 2 to 19a GhenkaiendresalrTAoner80eabrEAECD Principles of Good Laboratory
Practice (revised 1997, issued January 1998) ENV/MC/CHEM (98) 17, the Consensus

DocumenisThe ingHef the. ation and
15Manage5meqbwgltg? s'ﬁl%%ﬁ%ﬁm%gsz% %@ 5 ﬁgé]o"?]%"%‘fea“ (SEQ

I I to US FDA
fsgz?;;?;zmmggg?g e L
the vehicle tregf_d‘cynorro ogus macaque monkeys 1ro &d by

mmuno%tocmlg tr a.l section, at the IeveI of the middle tem oral suicus
containing porfigy ‘Pﬁiﬁg Eég%ﬁﬁ%pg (frlllg WL AIRgIA & N Nax as
described abo 2? # At HORSWERE R 1eA ARG AR ARGASBody
(1E8, 25monog"|% f é‘lﬁotli)% ‘%5%%‘%91\% SHCHRRH G BRADATIMTG SESHAC
monoclonal an ﬁ@%&éﬁﬁ@%&&&@@@ﬁ&%@%@%ﬂ%m
count of the ndl f& g_rﬁ-ég QQI&?FB@@%ﬁ@@%ﬁ%ﬁéﬁﬁ@ﬁ%ﬁﬁ@%mmtreated
cynornolgds %@%@%"WMMM%A%@%@G@&WWG%G
evidence of cet&PIVASCURSARBERASRAT GHACANAREGRARGIIAGC TN GBGRONABEEACCA
arnyloid/antibd§§TErEARIE A Blasma Biochemical analysis was carried out on plasma
samples from two time points (at the end of weeks 4 and 8 alter start of dosing) from animals
dosed with 50HMapigedohenvyOdiaig/Ngrégiod O)riaRO Har valisle deiseseoaliolsEEq M
/00ulduphtaleNeiafijles 35were analysed using the commercially available Innogenetics AS
1-42 BMA Kit, BVIDAESS 0@VIITE QB HRL SORM S SHRDRE WATR AAYSSKAIR N8RigARd at
1:10 dilution (aMatDthEoTUTBRETIHRENAKWBIS SANE RO tested

neat and at 1:25vSsbsequent absorbance values were analysed, with unknown absorbance
values backcalculateel to pc/all values using standard curves,
35 Humanised heavy chain V region variant H1 DNA coding sequence (SEQ ID
No:27)
GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTI’GGTACAGCCTGGGGGGTCCC
TGAGACTCTCCTGTGCAGCCTCTGGA‘ITCACCTFCAGTGACAACGGAATGGCGT
GGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTTTCATTCATFAGTAAT
40 TTGGCATATAGTATCGACTACGCAGACACTGTGACGGGCCGA'ITCACCATCTCC
AGAGACAATGCCAAGAACTCACTGTATCTGCAAATGAACAGCCTGAGAGCCGAG

GACACGGCTGTGTATTACTGTGTCAGCGGGACCTGGTTTGCTTACTGGGGCCA
GGGCACACTAGTCACAGTCTCCTCA
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40 and then corrected for any assay dilution. Total plasma leveis of Ai342 derived from these
samples are shown in Table 12 below (figures in pgrml SE); all samples from animals treated
with H2L1 contgjgegysigaificantly higher levels of A542 (p < 0.001 by studegi-fdumissiys8a7N
control groups. Table 12 Week 4 Week 8 (Kim Control (1:10) 04,1 30.429.8 7.9 50mO09

ted were
(1:25) 830,5 78 1 615 0.2 10 an%( rgliz v%r 20.5 844 4927 ‘fjgts Data re orte

obtained from u{n s%?r% s, REATMs from e Hear g @EW&S TR ENE %Fr:t Hata

points were either greater than the to standard or due to sample volume iimitation, only
assayed as a sin @' BREPTbdl &%&MYB%E@&%%@M

operatively link SEI%@ M%&QWB&EQEW@@%M&M%@%
may be used totfdSsfect or 10 transduce appropriate parental CHO ceil lines (eg CH00044 or
CHOK 1) to produce engineered mil lines suitable for production of monoclonal antibody at
large scale (for MepenisasthBanbaigior aadieterigentHR RBABEMIP\NsR9k 11I; A practical
approach (edit€eAGLCERVAE OMBTEAG TRIGPESGASSDT TG GhTAC & TCBeGaE RSN
levels the coding>#éETEEGGRETES COGTIT ORTIEATI  DATTET CAGTGA G\ CBRAINDEBOGENCE
motifs and @xtr&G&TITEOMRAGBEIITAQTEOANREIEADAYRSF2@GUTTCATTCATTAGTAAT
TTGGCATATAGTATCGACTACGCAGACACTGTGACGGGCCGATTCACCATCTCC
AGAGACAATGCCAAGAACTCACTGTATCTGCAAATGAACAGCCTGAGAGCCGAG
GACACGGCTGTGTATTACTGTGTCAGCGGGACCTGGTTTGCTTACTGGGGCCA
GGGCACACTAGTCACAGTCTCCTCA
15
Humanised heavy chain V region variant H3 , amino acid sequence (SEQ ID
No:30)
EVQLVESGGGLVQPGGSLRLSCAASGFTFSDNGMAWVRQAPGKGLEWISFISNLA
YSIDYADTVTGRFTISRDNAKNSLYLOQMNSLRAEDTAVYYCVSGTWFAYWGQGTLV
20 TVSS

Humanised heavy chain V region variant H3 DNA (SEQ ID No:31)
GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCC
TGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGTGACAACGGAATGGCGT
25 GGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGATCTCATTCATTAGTAAT
TTGGCATATAGTATCGACTACGCAGACACTGTGACGGGCCGATTCACCATCTCC
AGAGACAATGCCAAGAACTCACTGTATCTGCAAATGAACAGCCTGAGAGCCGAG
GACACGGCTGTGTATTACTGTGTCAGCGGGACCTGGTTTGCTTACTGGGGCCA
GGGCACACTAGTCACAGTCTCCTCA
30 _
Humanised light chain V region variant L1 amino acid sequence (SEQ ID No:32)
DIVMTQSPLSLPVTPGEPASISCRVSQSLLHSNGYTYLHWYLQKPGQSPQLLIYKVS
NRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCSQTRHVPYTFGGGTKVEIK

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

40 GGCACAGATTTTACACTGAAAATCAGCAGAGTGGAGGCTGAGGATGTTGGGGTT
TATTACTGCTCTCAAACTAGACATGTTCCGTACACGTTCGGCGGAGGGACCAAG
GTGGAAATCAAA
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No:43 exemplify such a coding sequence for H2 heavy chain and LI light chain. Large scale
production maybe in stirred tank hioreactors using animal-derived-- component-free medium,

followed by purfigatigi 313 may comprise clarification of the harvest, follgyed:PyHiaiainA
affinity chromatography, and further purification 20using ion (s.g, cation) exchange and mixed

mode (e.g. ceramic hydrox a atite) chromatogra unit operation irus remov
nanofiltration |§\48“5ﬁ/e5|13 ﬁKa‘f t?aﬂ"?ﬁi?o%!éﬁ%f’éﬁ&‘f%% ﬁ%ﬁg ‘i’&'?g?nq?}fgﬁb?{‘
suitable tor 'helAEHFES Sfhdministration. 25 Example of Pharmaceutical formulation
IngredientQuafiRidr $HG LY CREG R SHINT L VYRR Tl S0 pEdebiee
800.20mg ArgiAnEDEABTYISHM] SBENYKERIHGINGHROEDSOMNf keI A ST L
0.0186mg HydMIM8AS BEIGS 16 FJie HBKE SR Sk VHAETIBRE VA VisdkN SCAMISGVH
NitrogenTo fill RERA¥pESSCLYShRGVIMP S GSIEEE O VNIIGRSH TROGIOERISSREWIHE and
Humanised 40URREREPEIMETTIVIRE B ICPIADT Bttt @R IdEYaIG eVdp SHIEQ RV i NI éoid
sequence (SEQEZHNAKRINPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISK
EVOLVESGGGKEQPREBSVRTISEARSAFEKNESSISMNKE RPAPBKEAESWERPENS B B
STIVYADRVKBRADSEESR AKNEL MM NEHSLEAGDAASC B YA MRS Eches1\gLshak acceptor
framework V region DNA (SEQ ID No:22) GAGGTGCAGCTGGTGGAG
TCTGGGGGAGGSN TERGRANAGERTBRGHHEGTCCC
TGAGACTCT@Q@@?W@'&@%E{@@CCTTCAGTAGCTATAGCATGAACT 10
GGGTCCOCCAGGEEECAGGEARGE SATACATINGIAGE ToTG
AGTAGT@T&%&WER@%@%‘M@ AAGGGCCGATTCACCATCTCC

| %ﬁ%gé%%%?%%ﬁ?ég g kg E% é1135 il&ﬁ%am acceptom?nework Vv
DVMTQSPLS %%% R T‘%Eﬁ?ﬁﬁ‘%ﬁ}éﬁ‘éfi%’ﬁ’%ﬁ"ﬁﬂ%ﬁm
RASGVPDRF
CAA51138 lig 7

TRATITGOGTKVEIK 20
8??%%%8?1@9@ %F%ﬁ é% RELE)CCTTACTGGG
GATATTGTGAFSABTEN OCCGTCACCCCTGGAGAGCCG
GCCTCCATC%@G@@&W@Q&W@@&H@%@‘M@F&%&&%@%@Q@A@&G& |
IGGATTGGTAEETHERERRSARCEESLATPEPECACAGCTCCTGATCTAT
'ITGGGTTCTARFECE T CAACAETA T TECLMACACETNEASTETRHACPSATBCE

AGGCACAGAGPFLATAARARRFCACABACTGC,3AGGCTGAGGATGTIGGGG
CCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCG

TGCCCTCCAGCAGCTTGGGCACCCAGA
CCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAA
GTTGAGCCCAAATCTTGTGACAAAACT

30 CACACATGCCCACCGTGCCCAGCACCTGAACTCGCGGGGGCACCGTCAGTCTT
CCTCTTCCCCCCAAAACCCAAGGACAC
CCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCC
ACGAAGACCCTGAGGTCAAGTTCAACT
GGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGA

35 GCAGTACAACAGCACGTACCGTGTGGTC
AGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTG
CAAGGTCTCCAACAAAGCCCTCCCAGC
CCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGG
TGTACACCCTGCCCCCATCCCGGGATG

40 AGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCA
GCGACATCGCCGTGGAGTGGGAGAGC
AATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGA
CGGCTCCTTCTTCCTCTACAGCAAGCT
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TTTATFACTGCALGC4AGCTCTACAAACTCCGTGGACGTTCGGCCAAGGGACCA
AGGTGGAAATCAAA Humanised heavy chain V region variant Fri , amino add sequence
(SEQ ID 3ONO:%® 2007/113172 PCT/EP2007/052928
EVOLVEGGGGLVQPGGSLRLSCAASGFTFSDNGIVIAWVRCAPGKGLEWVSFISNL
AYSIDYAD TVTGRFTISRDNAKNSLYLGMNSLRAEDTAVYYCVSGTWFAYWGOGTL VTVSS
35 Humanised ﬁé\éiﬁﬁafr%%%% %%ﬁﬁﬁ?ﬁ%@ﬁﬁx%ﬁ%&%%@ﬂ@@é@FH‘RBGzTﬁA
GAGGTGCAGC PO TACREHE PE&C A EAMEE &G T GGTACAGCCTGGGGGGICCC
TGAGA.CTCTESEAFBCACLTETTCLCTATATCACEITABAGTGACAACGGAATGG COT
GGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGG CATT CATTAGTAAT TTGG
CATATAGTAT @SAE TR BEAGABIKCIBIGCARGCSGR BEAFCAOBRT GldGhle mutation
AGAGACAATGOENSEANDNE 26T TGTATCTGCWTGAACAGCCTGAGAGCCGAG
GACACGGCTGWEIAEIACEOTBIZSERIGES/AGE TREBNGIBONTROASKEG GXVB/SFISNL
GGGCAGACTASIICHIAGICREGIRIANANOS2 00BN SLRRBCTARZP2O0ZF (0D R8 28 Wamaenised
heavy chain V regigsA8TIRGPEFFAMESRSTESRSIHeNcedSED YEPRPI28)SWNSGALTSGVH
EVGLVESGGGlr¢aii &5 REEEEWF G sHs BNGNNVRABCHE BRMEPR K THT
AYSIDYADTVIEpREBARE RSN BN NS b ISR PEG YO BUEAE PRIV TS

Humanised heg)at/ iR ERGIRR YREFIRIYZ RO (RSN AR RCKY SNKALPAPIEKTISK
GAGGTGCAGGIGH

gzz%écTC&ﬁ@#ﬁ@é&%«t@é@@é@%&@&&%ﬁ%ﬂ

TTGOCATAT TAT % ééé@TGACGGGCCGATTCACCATCTCC
AGAGACAAT AAA CCTG CCGAG
GACACGGCT §8ﬁ%@ﬁ%ﬁ&@?@%&@@ﬁmo

GGGCACACT sed hea chain V region variant H3 ,
aminG add seqﬁ CCTTEA T@Aﬁ GAATGGCGTGGGTCCG JCAGGCTCORGOGAAGGGO
EVOLVESS KTHEA TASHNMEMAWVRQAPGKGLEWISFISNLA YS |
DYADWIG RFﬁ‘F NARUSTSEAS THCSRRESAANBIEATGSBF VRV OERFBTEVCEATVSS
Humanised heSAPE AN \EredrPOAGdIAFT BMA (SEQ ID No:31)
GAGGIGCAGECTEETEGAETAPCC R CACICCRECATATIITETESB TG TBITRTICAG
TGAGACTCTCCRSRSCACEUTCTTMATECACCIACAG TGACAACGGAATGGCGT 25
GGGTCCSCCACCLACATIAGEGCAGBICCITRGCATTAGCAASTERIUCATEAGTKAATC
TTGGCATATASTABGGATTINCGTHBAGABIAETGFACGGGCCGATFCACCATCTCC
AGAGACAATGUBZEEFNCRCACTCIATINETAAATEARDAGCATBACKBGEEMNEC
GACACGGC1@BEEATTATGIS TCAGCBBREAQRIEGG | | OCITACTGGGGCCA
GGGCACACTaGIABACEECIORTAS Afnorrised tight chab AGTeaian Xa i td-amino
acid sequencedBESZ R NSLABCGTGGTGACCGTGCC

DIVMTOSPL SERYARESARTIAERRESEAE AT EATATE Y X LEKFEAR T X KV SA
NRFSGVPDREs&&GSC NI EPESRYEABRYGWXCSOTRHVPYTFGGGTKVEIK 35
Humanised |'QRWW¥QKW6A@E&+%M@CGTGCCCAGCAC&&%&L\C

GATATTGTOARGAGEEAGI LTS GCCCOTCACCCCTOGAGA

GCCTCGATC 11

cocreacieds IR eI

AAAGITTCCA

GGCACAGAf;fM@&% SRR

g\rgg/gm@ e e
Qﬁ AATGGCAAGGAGTACAAGTGCAAG

GTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAA
GGGCAGCCCCGAGAACCACAGGTGTA

CACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCT
GCCTGGTCAAAGGCTTCTATCCCAGCG
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Mature HI heavy chain amino acid sequence (Fc mutated double mutation bold) (SEQ ID
No0:34) EVOLVESGGGISGPGGSLRLSCAASGFIFSDNGMALWRQAPGKGLEWVSFISNL
AYSIDYADTVHzREHSIRRNAKNSLYLQMNSLRAEDTAVYYCVSgMFATilig&Ghho7/052928
VPISSASTKGPSVFPLAPSSKSTSGOTAALGCLVKDYFFERVIVSWNSGALTSGVH

TFPAVWSSGL\Qﬁg@@ﬁ%ﬁ(ﬁ?§s§s'9 fé%ﬁ%lv N KPSNTKVD/OWEPKSCOKTHT
CPPCPAPELAG M EABAMRFANARMHEAR VH

NAKTKP REEGH Wﬁ@[@b%%@ﬁ@@ﬁ@c KVSN KALPAPI E KT | SI<
AKGQPREPomﬁﬁﬁ[$m9§ﬁﬁﬁw¢ﬁ§méﬁm¢%@ﬁ@
PPVLDSDGSFRAYSKI TVERSARNGO ERVAASTESHHEALHNHY TGKSLSLSPGK Hi Full
length DNA (SEEPMESRESTEICACASICRETHCA CFOARATRGECTEKSCCTGTCTCCGGGTA
GGGAGGeTTBETACAGCCIGGGGGGICCCTGAGACTCTCCTGTGCAGCCTCTG 15
GAT-CACCTTCAGTGACAACGGAATGG CG |

GGGTCCGCCH@BE F30RGQGAAE ABIBE FEEASIEEE |(Ft GATIEA HoNET mutation
AATTTGGCATHTAGESNOBAGEACGCA

GACACTOIT G AZQIC CSA VEIREISA RCIOGAGAE ACHEI SOGEABARCTEMAESHIENL A
TATCTGCAAARSIAVNOACIERFRARIANAKNELYLQMNSLRAEDTAVYYCVSGTWFAYWGQGTLY
CGAGGACACBREASTKGPAY HRLARSISKET SGE ARG e GFPERG RIS 2P s gVHT
GCGAGGGCAPACIASSELRASIAGNEMPSS SLGTQTYICNYNHKPSNTKVDKKVEPKSCDKTHT
CAGCCTCm@ﬁﬁdﬁﬁﬁﬁ@%@%ﬁ%&%%ﬁ@%ﬁwﬁ%oe
AC:CICTESGCOEANRRIRPRE S BRGK T GYIEB M NAR A KV SNKALPAPIEKTISK
ACTTCCCCGA Q@&%EW%BE&W%?E%%DIAVEWESNGQPENNYKTT

COCCC-GACEA

COCGGCTGTCCTACAGTO%%Aﬁ%qg%q'\ggg?\@ﬂgék%g%a%ﬁ?@é

TGCCCTCCA
CCTAC TGT e%?AGCAACACCAAGGTGGACAAGAA A
GTTG A GGGGAGGCTTGGTACAGCCTGGGGGGTCCC

CACACATOC H&&E@ﬁ%ﬁ&%ﬁ%ﬁﬁéﬁé@%@é@@@&%@@‘AW@F’P@E
ICTTCCCCC AT EERACTAE RAGGGAAGGGGCTGGAGTGGATCTCATTCATTAGTAAT
CCTCATGATCTECACEIACCEERARPSREACATIGIEATERRCCRETG EAALNTCTAC
GAAGACCCTEXSEBFCNREFAERASTEASTRTAT CTGCAAATGAACAGCCTGAGAGCCGAG
GGACGETG RACAGEH ETHIHATECTARSTABRARCIISTOCTAGLIAACTGGGGCCA
GCAGTACAABREACAETARTEATEITSEGCTCAGCCTCCACCAAGGGCCCATCGGTCTTCC
AGGGICCICAET PECACTACCABBACABBCTTARIRECAAGENGTACARGIGCTG
CAAGGTCTCCARTARASGBACTECURGCTEGAACCGGTGACGGTGTCGTGGAACTCAGGCG
CCCCATCGAGAASACCATCIRILNAAGCAAACEBEGAGERCTAAGASCRACARETC
|IGTACAGL CTBCTIUOTAAGTGECBETBAOCGTGCCCTCCAGCAGCTTGGGCACCCAGAC
AGCTGACCAZRAABOABEACHNGALTEORERAG CESATE RACHMAREETICAALEREAST
GCGACATCGRBGTCHAGTGGETEAMBAAACTCACACATGCCCACCGTGCCCAGCACCTGA
AATGGGCAGRICEHSNAACTAEARTACRAGEHCEEEEREIEGARERER A ¢
CGGCTCCIT@Mﬁﬁﬁ@?&@é&%@@f@%GTCACATGCGTGGTGGTGGACGTGAGCCAC
CACCGTSCAPAARACETARGET SO FAGE RAACETEIAGEATGEAS
TGCATGAG%&W@%@@@@@E@@Mﬁ&%%@l&ﬁ%@& TAAA

3 Mature 112 @e@m@ﬂ@n@@@%@ﬁmﬁ@&a&@é&%@ﬁ C> D
N0:36) EVIDINESERGINGR ,§&EJCFC§

EWVSFISNL AXA%%&R&YE@&EE&B&N&'@&%FA& CGGA GA
FAYVV gOCEL: TGACCAAGAACCA

VTVSSASTKG 56 .,1'- 554 # WS gﬂ‘%@émw
PAVLOS SOLG)ggbgg "f: RY)

CPPCPAPELAGAR 11.-.% o) TRH\RW%GC
VEVFINAKTKPRE SHWEN )5 EAWE@@H@RGAKGQ
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WO 20071113172PCT/EP20U7102928
ACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGAC

CACGCCTOCGp b He@ACTCCGACGGC PCT/EP2007/052928
TeCTTCTTCCTCTACAGCAACCICACCGTOGACAAG'AGCAGGTSGCAGCAGGG

ToseeTou AT EAEMRAEH LTSS ERISSERRTBTRIER i

heavy chain a sequence (Fe mutated double mutation hold) (SEQ ID No:38) 1 0
EVQLVESGGGLVQPGGSLRLSCAASGFTESDNGMAINVROAPGKGLEWISFISNLA YS |
DYADTVTGRPfAYFED Rk NBinAman i keaapancs (SFABHPMPEAYV)IGQGTIN
TVSSASTRGPRIYMPRRPSHRY TREBHAIR SEREFSRAULITKYS
FPAVWSSGL YRISSKPPRPSSSCEI TV Y IENRMEAESIGRIMOER VRIKEYT PEGETKVEIKR
CPPCPAPE LAGARFSYFIFFPEETHBFEIVAS SRE RENFEVRD SR HOP RN GIGNSMEDT 15
VEVH NAKTKERBEDST GLER B\ KANY QR VWACCKEHEYN S BPASM SNRGR | Err ISK
AKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTT
PPVLDSDGSARAMBHeNYBHBRUWSEQBNNGSESVMHEALHNHYTOKSLKSPGK 113 full
length DNA (SBATIIMRBTEATZACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAGCCG
GAGGIGCAGCUEEIGHBATICT RIBRSANGEETU ACARABLREAEACT AT ESREACACE
TGAGACTOTGATGKEATEHSTACT REOABRAAEEACCACASTOAE A ECTSAPITAT
GGGTCCG COARSIETEEAGCEANGRETEEEEFASTE AT AAKHEABTABATCA
VIGGCATATAGE A EAAFTTABAARARATTAI ARG XA FAASSAETTE S 6
SACACAATORASICT AL e Incptel b fn ol et

/\
A

GACACGGCTEIGIARAEAQFLARSS _ TCT
GGGCACACTA AGTCT : .
COCTGGCA T

CCTGGIG, A X c ‘ ai.g Geg
CCCTGACCA A EAAFAGH
TACTCCCICA T G BV RABAC AP RASALNACAMAETAC
OTACATCTG EACTHE AT HEEAR LR ERREETT BARMMAEHGATTAA

TGAGOCCAAX I AT WACTCACACATGCCCACCGTGCCCACCACCTGA
ACTCGCGDGGGCACCGICAGTCTIFCCTCITCCCCCCAAAACCCAAGGACACCC
TCATGARCTERtNesAdE heary oty RNAGRE® B PERTGGTGGACGTGAGCCAC 35
GAAGACCCTEXESE RAGET A RESrEEIERCESCACEI CCTEAGC CTETSIIONGCC
TGCCAAGACKX(HACTAFCTERCCATUACTACTEAKCTABCTARTIAICEIANAS CC
GCGTCCTCARSSTCEFEONEITACCREICHCRBLAT GG TNAGGAGINIADGTBGCA
AAGG-m-re CHCAIGRSOTAFTCEAGEC TEIGATCAASIVSISECATCTOOWRRCCATC
AAAGGGCAGCTCCGREBMACCACAHGARIGRACAUEIBNCIEORCATEBCHERA ERAM:
GCTGACCAAGHETBACCGIEAGTCTAARCTIECEE FSTEAMBEEETMEATEE A caa
GCGACATCGRILB HEABTCOGACALBANTE FESAEC AGEEHGCACNCAACEACAACGT
GACCACGCGHGCOSHEAIGHEACTAEEACRASALCATERE S EIAEAGEAABECCTG
TCACCGTGGASIAVRGAGSHGRIECRATREATSECEANEEETE ARG S NE
209711181 72ECEAICEY Y EhEIERE2B GCGTGCACACCTTCCCCGCCGTGCTGCAGAGCAGE
ATGCATGAGEEHCTERARAAEASTABAEREACAACA Rt AT ELSIBECTEE A

GGTAAA Mattehightchathaminorade seauare\ShRe He NANACACCAAGET gc
% cc
G

DIVMTOSEL SRRYABE FEASESE BRSBTS N AN AAMOA
NRFSGWORFaEe&ehal THESERERE G A
TVAAPSMFIERESREQEESSAAWEAALNNENE

EQOSKOSTY LSS L SKARY EITHK HXparn
DNA (SEQ IDNGrALhNEAL I dGLGAL & CTACC
GTCACCCCT&%@@&% A GCTGAACGGEAAGGA

ACACAGTAAIGGALA

(H'CCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCAT
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40 AGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCIGTGTGGIGGTGGAT
GTGAGCCACGAGGACCOTGAGGTGAAOTTCAACTGGTACGTGGACGGCGTGGA
GGTGCACAANGHAAGAS CAAGCCCAGGGAGGAGCAGTACAACAGCAEHTAG G 052928
GGGIGGIGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGILAGGGCAAGCA
GTACAAGTGTAA

G
CAAGGCCAA of ‘ ‘ %\g %ﬁg&%&A
AGCAGAGAT
e ApCBGEEAGCCCBAG

AACAACTACAXGALEK %@‘5@?&?@8%@%&&%%@%@8?%6@?@@“
TACAGOAAGCTEABAARE RARREIRSARMCASE CRTEREASASREEMEGERET TCAG
CTGCMCGTGKTEOACEAEE ECH TP ECRERRTCHSPATIRST ABILARTARCATGA
GCCTGTCCCEHEHEARIE OSRATEEELI light chain DNA (SEC) ID No:43) 10
GACATCGTGATGACCCAGAOCCCCCTGAOCCTOCCCGTGACCCCIGGCGA
GCCCGCCAGChtingagt T dghtAhamONG (SERTABEESTOCTGCACAGCAACG
GCTACACT TAZEFICATT S A IEASCAACCTSAEECOAGAEIGATCAGIGGCGA
CTGCTGATCTACAXECAGTSTMBUGIRAA GIEGCAGKEICCTGATACKIAGCAACG
AGCGGCAGCGCATRCGCHUATCCGACTEGAACCIGBAGALCAI COMNGISGA LT GRBCCG
AGGATGTGGGTGEIGRPACTACAEGCETCCLABACCHIACAGCAGEIATCTCTGATAGATTC
ACACCTTTEGOSHECERAABGEICCGATSATCAACEE AL CE S OERECAGAGTGGA
CCCAGCGTGHFHCATAIGLROCCCACCORTAAEE AR CELAREARRECREAGCCTT
CGCCAGCGT@@@@T@@@@@@@%&A@M@@M@%@@GCCGCC
TGCAGTGGABCHAGEGAIAEAPEC Ee AT B R FAAEA T TORRARAS;

CGTGACCGA@@é@%@e«@@Mﬁ%%@MM%A
TGACCCTGAGEAIBEXSASTAS AR
CCCACCACCES AR XS5 5SS g%%f

laims
R AR R @Ai%é §§
antibody comp K@ﬂ{g ‘a?}‘n navmg k‘ae seﬁ%e ce eﬂ S8 GREEYL

domain havmgq}?e sequence set forth in SE010 No:32. 3. A therapeutic antibody comprising a
VH chaln having the sequence set forth In SEQ ID No0:30 and a VL domain having the
sequence set forth in SEQ ID No:32. 4. A therapeutic antibody according to any preceding
claim which isot IgG1 Isotype. A therapeutic antibody according to any preceding claim which
lacks the functions of a) activation of complement by the classical pathway: and la) mediating
antibody-dependent ceiiular cylotoxicity. 6. A therapeutic antibody according to claim 4 in
which residues 235 and 237 have been mutated to alanine. 7. A therapeutic antibody
according to claim 1. which antibody comprises a heavy chain having the sequence set font]
in SEQ ID No:34, 36 or 3a and a light chain haying the sequence set forth in SEG ID No:40. 8.
A pharmaceutical composition comprising a therapeutic antibody according to any preceding
claim. 9. A therapeutic antibody according to any one of claims 1 to 7 for use in the treatment
of al.1-arnylold peptide-related disease. 10, A therapeutic antibody according to claim 9,
wherein the 9-amyloid peptide.-related disease is Aizheirners disease. 11. An antibody or a
fragment thereof comprising a VH domain having the sequence: SEQ ID NO:17 and a VL
domain having the sequence: SEQ ID No: 19. 12"A oolyriucleoildrt encoding a therapeutic
antibody heavy chain, wherein the polynucleotlde comprises the sequence set forth in SEQ ID
No:35, 37.39 or 42. 13. A polynucieotide encoding a therapeutic antibody light chain, wherein
the polyriuclectide comprises tile sequence set forth in SEG ID No:41 or 43. 14. A process tor
hie manufacture of a therapeutic antibody as ciairned in any one of claims | to 7, wherein said
process comprises expressing polynucleotide encoding said antibody In a host cei:.
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Clalms

1.

10.

11.

12.

13.

14.

A therapeutic antibody comprising a Vi chain having the sequence set forth in SEQ ID No:26 and a V| domalin
having the sequence set forth in SEQ ID No:32.

A therapeutic antibody comprising a Vi chain having the sequence set forth In SEQ ID No: 28 and a V|_domain
having the sequence set forth In SEQ 1D No:32.

A therapeutic antibody comprising a Vi, chaln having the sequence set forth in SEQ ID No:30 and a V|_domain
having the sequence set forth in SEQ 1D No:32.

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

A therapeutic antibody according to any preceding claim which lacks the functions of a) activation of complement
by the classical pathway; and b) mediating antibody-dependent cellular cytotoxicity.

A therapeutic antibody according to claim 4 in which residues 235 and 237 have been mutated to alanine.

A therapeutic antibody according to claim 1, which antibody comprises a heavy chain having the sequence set forth
in SEQ ID No:34, 36 or 38 and a light chain having the sequence set forth in SEQ ID No:40.

A pharmaceutical composition comprising a therapeutic antibody according to any preceding claim.

A therapeutic antibody according to any one of claims 1 to 7 for use In the tfreatment of a -amyloid peptide-related
disease.

A therapeutic antibody according to claim 9, wherein the B-amyloid peptide-related disease is Alzheimer's disease.

An antlbody or a fragment thereof comprising a V,; domain having the sequence: SEQ ID NO:17 and a V|_domain
having the sequence: SEQ ID No: 19.

A polynucleotide encoding a therapeutic antibody heavy chaln, wherein the polynucleotide comprises the sequence
set forth in SEQ ID No:35, 37, 39 or 42.

A polynucleotide encoding a therapeutic antibody light chain, wherein the polynuclectide comprises the sequence
set forth in SEQ ID No:41 or 43.

A process for the manufacture of a therapeutic antibody as claimed in any one of claims 1 to 7, wherein said process
comprises expressing polynucleotide encoding sald antlbody in a host cell.
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